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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IpOTrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHbIX —opraHusauusx Poccuiickoi
denepauumu.

[Iporpamma o xumuu 1aéT MPEACTABICHHUE O LEAX, OOIIeld CTpaTeruu
oOy4eHUsi, BOCIHMTAHUS W PA3BUTUS OOYUYAIONIUXCS CPEACTBAMU Y4EOHOTO
npelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
npelycMaTpUBaeT paclpe/ielieHne ero Mo KjiaccaM M CTPYKTypUpOBaHHE IO
paszzieinaM M TeMaM MPOTpaMMbl MO XUMHUH, OMPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
ocoOeHHOCTEW OO0ydaloluxcsi, ONpeaesieT BO3MOXXHOCTU IMpeAMeTa s
peanu3zanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro o0pa3oBaHus, a Takke TpeOoBaHUM
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON AESTENBHOCTH OOYYaroIIerocs: Mo
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYXKUT OCHOBOU JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
00Oy4aromierocsi, €ero NpeCTaBIeHUl 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTParoT GOPMHUPYEMBIE XUMHEH MPEJICTaBICHUS O B3aUMOMPEBPAIEHUIX
SHEPTrUU U 00 SBOIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaiu3allid BO3MOXKHOCTEH /JIi  CaMOpa3BUTUS U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBINUJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JarommXCcs, HABBIKOB HMX CaMOCTOSITCNIbHOW y4eOHOW JesSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX U HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCE/IHEBHOM )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-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKY, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIUXCH.

JlanHble HarpaBiieHUs] B OOy4eHUH XUMUM O00€CTICUMBAIOTCS CielU(DUKO
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 OOYyYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHITUH XUMUH,
OCHOB HEOPTraHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX TMOHSATUN
OpraHUYeCKOW XUMHHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxoja K €€ uzyuenuto. CoaepxaHue CKIaAbIBACTCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEUIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakinuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHIUITY TOCJIEN0BATEIIBHOTO PA3BUTHUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
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;

— TMPEACTABICHUN 00 JIEKTPOJUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUUYECKHU
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIUH OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHU CHOCOOCTBYET (POPMUPOBAHUIO
MPEJCTABIEHNUS] O XHMHUYECKOM COCTABIAIOIIEH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM NPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJ/IaM MO3HaHUA B Hayke. M3yueHne XUMUU NPOUCXOAUT C MPUBICYEHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUEOHBIX MpeaMeToB: «OKpYyKaroUUi MUpP»,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipu wu3ydyeHUM XUMHUU NPOUCXOAUT (POopMHUpPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKAa M KaK OJHOT0 U3 KOMIIOHEHTOB
MUPOBON KyJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO
XapaKTepa, sA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM MO3HAHUS MPHU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POPMHUPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4eOHO-NO3HABATEIbHOU H
y4eOHO-UCCIEIOBATENILCKOM IESITEILHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOTo
oOpallieHusl C BEIIECTBAMU B MTOBCEITHEBHOM KU3HHU.

[Ipy u3ydyeHHn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
Ba)KHOE 3HAUYCHHUE IPUOOpETH TaKKe IeNH, KaK:

— (opMUpOBaHHUE WHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HamNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMAaTHYEeCKOE MpHUOOIIeHUE
0oOy4JaromuXxcs K CaMOCTOSITENIbHON MO3HABATENIbHON NESITebHOCTH, HAYYHBIM
METOJIaM TMO3HaHUS, (POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  ofecriedyeHue  YCJIOBHIA, CIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OoOy4JaroIMUMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE JJISI Pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— (¢opmupoBaHue o00OmeH (GYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUUA OOBICHATh U OIICHUBATh SIBIICHUS
OKPY’KaIOUIEro MUpPa, UCIOJb3Yys 3HAHUS U ONBIT, TOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MPoOJieM B TOBCETHEBHOW >KU3HU U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHre y OOYyYaIOIMUXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS TEHHOCTH XWMHUYECKHX 3HAHUH /i1 BBIPAOOTKH SKOJOTUYECKU
[1eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 3J0POBbsI U OKPYKAIOLIEH MTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMUA K OOYYEHHUIO, CTOCOOHOCTEH K CAMOKOHTPOIO U
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpoduiasi ¥  HAMPaBICHHOCTH
JaJbHEUIIEro o0y4eHHUs.



OOmiee 4yMcao0 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaBiseT 136 yacos: B 8 kinacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHME CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTOaxX MO3HAHUSA B XUMHUU. YHCTHIE BELIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClI0kKHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi J0JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Moss. Mousipas  macca.  B3auMocBs3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BeUlecTBa. Pacué€rbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHUS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Krnaccuduxanus xumudeckux peakiuil (CoOeIMHEHNs, Pa3I0KeHUs, 3aMEIICHHS,
oOMmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopuu
U npuéMamu oOpalieHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yYECHUE U
omucaHne (HUIUYECKUX CBOWCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB,
HabOmoneHne ¢pu3ndeckux (IMIaBleHue BOCKA, TassHUE JIb/Ia, paCTUpaHUE caxapa
B CTYIIKE, KAIIEHUE W KOHJICHCAIUS BOJbI) U XUMHUYECKUX (FOPEHHUE CBEYU,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOMN)
ABJICHUN, HAOJIONEHUWE M ONUCAHWE NPU3HAKOB IPOTEKAHMS XUMHUYECKUX
peakiuil (pa3joKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3auMOJEHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsI CMECEH: ¢
MOMOIIBI0 ~ MarHuTta,  (UIBTPOBAaHWE,  BHINAPUBAHWE,  JTUCTUILISAIINS,
xpoMarorpadus, MNpPOBEICHHE OYMUCTKU I[IOBAPEHHOW COJM, HAOIIOJEHUE W
ONMCAaHUE PE3YyIbTAaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHelilue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHucinopoa — 3j1€MeHT U pOCTOe
BellecTBo. HaxokaeHue kuciiopojia B mpupone, puznueckue M XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOb
MOJIyYEHHUs KHUCIOpoJa B J1a0OpaTOpuu M MPOMBIIUIEHHOCTH. Kpyropopot
KHcyiopoaa B pupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHIAOTEPMHUYECKHE PEaKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MApHUKOBOTO 3 (deKTa, pa3pylnieHue 030HOBOTO CIIOSI.

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

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

®dusznyeckue CcBoilcTBa BOJbl. Boma kak pacTtBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 110751 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX
BOJ.

Knaccuduxanus sHeoprannueckux coenuHeHuit. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIC, aM{(pOTEpHbIC) U
HeconeoOpasyromue. Homenknarypa oxcujaoB. DPuznueckrue U XUMUYECKUE
cBoOMCTBa OKCUIOB. [TosryueHre oKkcuaoB.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHH. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHE CBOMCTBa KUCIOT. Pan aktmBHOCTM MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3MYeCKMEe M XHMHYECKHE CBOWCTBA
conent. [lonydenue comen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE  OIPEIECIICHUE COACPkKAHUS KHCIOpOAa B  BO3IYyXE,
MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOJA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M TIpeKpauieHus TopeHusi (1Mokapa), O3HAKOMIJIEHHUE C
oOpa3llaMyd OKCHJIOB M OIMCaHHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJCHCTBHE



Bojiopoja ¢ okcuaoM meau (I1) (Bo3MOKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOMIoIeHHe O00pa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METa/NIaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeicTBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUIaMU, PEAKLNI HeNTpanu3aluu, MoIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajula JPyrMM U3 pacTBopa COJIM, PpELICHHE
AKCIEPUMEHTANbHBIX 3a7ay Mo TeMe «BakHeilme KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

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

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

[lepuoanuecknii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # IMHHONEPHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. WM. Menneneena.
[Tepuonpr u rpynnbel. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUO/IA U TPYMIIbI SJIEMEHTA.

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

3aKOHOMEPHOCTH HM3MEHEHUSl paJnuyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOaM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckodl  CUCTEMBI
XUMHYECKHX 3JIEMEHTOB ISl pa3BUTHs HAayku U npaktuku. . 1. Menaenees —
YYEHBIN U TPAXKJaHUH.

Xumunueckast cBsi3b. KoBaneHTHas (ToOJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OkuciIeHUs: U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS ).

Mesxcnpeomemmnuie ceasu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK MW TIOHSATUM, SBJISIOIIMXCA CHUCTEMHBIMU IS OTJCIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

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

®dusukKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAJAMOAKTUBHOCTH, MOJIEKYJa, DSJICKTPUUECKUWU 3apsii, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, (pu3MuecKue BEITUYHUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/bI, COTHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpadbl, TOPHBIC TMOPOJIBI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAasi peaKus

[Tepunonnueckuit 3axoH. [leppoanueckass cucteMa XUuMHYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX HJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLHUi U HX
COCJIMHEHUN B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHYECKOU CBSI3U. THUIBI KPUCTAIITUUECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTATUINYECKON PEIIETKU
Y BUJa XUMHYECKOU CBSA3H.

Knaccudpukanuss v  HOMEHKIATypa  HEOPraHMYECKMX  BEIIECTB.
XUMHYECKHME CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN I, TCHETUYECKAs CBSI3b HEOPraHMYECKHUX BEIIECTB.

Kiaccudukanys XMMHUYECKHX peaKuid IO pa3IMYHBIM NpH3HaKaM (110
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MCHCHUIO CTCIEHEH OKHUCICHUS XMMHYECKHX JJEMEHTOB, IIO
o0paTUMOCTH, MO YYaCTHIO Karajiu3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKiun, TEPMOXUMHUUYECKUE YPABHEHUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIHSAIONIME HA CKOPOCTh XUMHUYECKON peakiuu U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

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

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMALWH. DJIEKTPOIUTHL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOU cBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUid HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI€HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEJCTABJICHUN 00 AJICKTPOMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaUIOB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MpoLecca IUCCOLUMALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO UCTOJb30BAHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJCICHHE Ta3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pasyoKEeHUs, COEAMHEHNS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKIUNd Ha HOHBI,
pELICHUE PKCIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl 4 MX cOeAUHEHUS

OO6mass xapakTepucThKa TamoreHoB. (OCOOSHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoeiicTBUE C MeTaylaMU, HEMETa/llaMH, Hiejdo4aMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MOJyUYeHHE, TpUMeHeHue. [leiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.



O6mast  xapakrepuctuka 3i1eMeHTOB  VIA-rpynmbel.  OcobGeHHocTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneH! okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA MNPOCTBIX BEHIECTB — KHUCJIOPOJA M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJia U cepbl. XUMUYECKue cBoicTBa cepbl. CepoBoa0po,
cTpoeHue, (¢u3MUecKue U XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUAoB. CepHas KuclOoTa, (U3HMUYECKUE U
XUMUYECKHEe CBOMCTBa (0OOIIME Kak TMPEACTaBUTENS Kiacca KHUCJIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
crnocoba moxydeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cyibdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B npupoaec. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl
COEIMHEHUSIMH Ccepbl (KHCIOTHBIEC JOXKIH, 3arpsi3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mmas xapaktepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHU OKUCIECHUSA. A30T, pacnpoCTpaHEHHUE B
npupoje, pusnueckrue U XuMuueckne cBoictra. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3nYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYEHUE U PUMEHEHHE.
Conu amMMoHUS, WX (GU3MUECKHME W XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbl aMMOHUA. A30THasi KUCJOTa, €€ MOJy4YeHHUE,
dusznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACcTaBUTENs Kiacca
KucnoT u crneuuduueckue). Vcmonp3oBaHre HUTPATOB M COJEH aMMOHHUS B
KayecTBE MUHEPAJIBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HeHHUE OKpY>Karolen
Cpeabl COEAMHEHUSMU a30Ta (KUCJIOTHBIE N0, 3arPsI3HEHUE BO3AyXa, ITOUBBI
u BojoéMoB). Docdop, amnorponubie Mogudukanun docdopa, uzndeckue u
xumudeckue cBoiictBa. Oxcun Qochopa (V) u  dochopnas xucnora,
dbu3uUecKre 1 XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢pocharoB B
KayeCcTBE MUHEPAJIbHBIX y100pEHUil.

O6mast  xapaktepuctuka d1meMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, aluIOTPOIHbIE
Monu(pUKalMK, pPacIpoCTpaHEHUE B MpHUpPoAe, (U3MUYECKHEe U XUMUYECKUe
cBoiicTBa. Ancopbuus. Kpyroopor yriepona B mpupoge. Okcuasl yriepoja,
uxX (uU3nuecKue W XMMHUYECKHE CBOWCTBA, JCHCTBHE HAa J>KHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYEeCKHEe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza Ti100anbHOrO IMOTEIUICHUS KIMMAaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaora U e€ CconM, UX (U3MUECKHEe U XHUMUYECKHUE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSX yriepona (MeTaH, dTaH, THJICH, alleTHJICH, STaHOJI, TJIHIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3UH), UX POJb B OBITY
U TIPOMBINIICHHOCTH. [loHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yriaeBoJax — U WX POJIM B KM3HU 4elloBeKa. MaTepHualbHOE SIMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCITUHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHHUE H
npuMmeHeHne. CoenuHEeHUs KpeMHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaneBoit kucinore. CHIIMKaThI, UX UCIIOJIB30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHUAJIOB B TTIOBCEIHEBHOM KM3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0O0pasloB HEOPraHWYECKUX BEIISCTB, CBOWCTB COJITHOM
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJIOTEHOB M HUX COEIWHEHHUH (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHUAOB (TajlOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasIoB), HaONMIOJEeHUE Tpoliecca OOYyrIMBaHUs
caxapa IMOJ JEWCTBHEM KOHIEHTPUPOBAHHONW CEPHOM KHUCIOTHI, H3y4YeHUE
XUMUYECKHUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), OOpa3laMu
a30THBIX U (pocPOpHBIX YIO0OpEeHHH, MOTydeHHEe, COONMpaHne, paclio3HaBaHUE U
M3y4deHHE CBOICTB aMMMaka, MPOBEJCHUE KAUECTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPU3HAKOB WX TNPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C MEIbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), H3YYEHUE MOJEIEeH KPUCTALTUYECKUX
pem€éTok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIM pacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MpPOTHBOTa3a, TOJy4YeHHe, COOMpaHHWe, Paclo3HaBaHWE W W3YYCHUE CBOMCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAaYeCTBEHHBIX peaKkIui Ha KapOoOHAT W
CWIMKAT-UOHBI M W3Y4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmme HeMeTaaibl U UX COCAUHEHUS.



MeTaajabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanyueckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METaILIOB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAsi KPUCTALINYECKAS PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HalnpspKeHU MeTaiuioB. Pu3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIJIEHHOCTH.

[[lenounble  MeTamibl: ToyNokeHWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB [l. 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojge. duznueckue W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). OKcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IIeI0YHBIX
METaJIJIOB U UX COCTMHCHUH.

IllemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: TIOJ0XKECHHE B
[Tepuonuueckoit cucreme xumuueckux osnemeHtoB J[. WM. Mennaeneesa,
CTPOEHHE HMX aTOMOB, HaXxOXJAeHHUE B mpupoje. Pu3znueckue U XUMHUYECKHUE
CBOWMCTBa MarHusg M Kalbliud. BakHeiiine coeauHeHus Kajabluus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHui: mnosiokeHue B Ileproanyueckoil cuUcTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHE aToma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckue M XUMHUUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEepHBIE CBOWCTBa
OKCHUJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIEHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Oxkcuibl, THAPOKCUIBI U conu xene3a (II) u
xenes3a (III), ux coctas, CBOWMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Yy4YCHHE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHJIA
KaJbllds M HATpUs C BOJOW (BO3MOXKHO HCIIOJB30BAaHUE BHUACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIe3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAaHUE BHUJCOMATEPHUATIOB), TMPU3HAKOB MPOTEKAHUSA
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJblHs, ATFOMUHMS, [IMHKA, )KeJie3a
(IT) m xeneza (III), memu (II), HaOmomeHWe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMWS TUIAMEHM WOHAMU HaTpus, Kajausg U KajablHs (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEpPHANIOB), HCClieoBaHUEe aM(pOTEPHBIX CBOMCTB



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

XuMHA U OKpYKaoLas cpeaa

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

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

Xumuueckuit IKCnepumenm:

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

Mescnpeomemmuoie ceazu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHATHI, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [JI1 OTHEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01uMe ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAy4YHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccupuKauusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ ek, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepus, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
MOJYIPOBOAHUKU, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTNYECKass pEemI€TKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPAIbHBIC
yA0OpEeHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATEILHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

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

JIn4HOCTHBIE  pe3yJIbTaThl  OTpPakalrOT TOTOBHOCTh  OOYy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIpeHue OMbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHMS:

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

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHHH B  KOJUJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPUYECKOW M JPYrHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
[P BBITIOJTHEHNUN YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKHX
HKCIIEPUMEHTOB,  CO3JJaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOMNOHMMAHUIO M  B3aUMOIIOMOIIM B  Tpolecce dToM  ydyeOHOMU
NEATENIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHWMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBA3AX 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, MO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATEIbCKOM KYJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIeJ0BaTeNIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEICTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHS TpaBHJl  OE30MacHOCTH  MpHU
oOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

S) TpyA10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYCHHIO MpOQeccuil U Tpyaa paziIuuHOTO
poza, yBaXeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUS C  y4€TOM
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

HKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOLICHUE K MPUPOAE KAaK HCTOUHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nYecKoMy U MCUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBuil OE€30MAaCHOTO IMOBEACHUS NpH padoTe C BEIIECTBAMH, a TakKXKe B
CUTYalHMsIX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy9aeMbIe TIPU N3YUCHUN XUMHH, JIJIS
pelIeHusl 3a/1a4, CBA3aHHBIX C OKPYXKAIOWIEW MPUPOAHOM Cpeaou, I
MOBBIIIEHUS YPOBHSI 3KOJIOTUYECKOW KYJIbTYpbl, OCO3HAHUS TJI00aIBbHOIO
XapakTepa SKOJOTUYECKUX MPOOJIeM W MyTed MX peHieHUs MOCPECTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOIO0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM
B MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIBHOMW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmerampeaMeTHBIX PE3yIbTAaTOB BBIACISIOT 3HAUYMMBIC 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 HAa OCHOBE 3HAHUW M3 OATUX NpeaAMETOB  (HOPMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble O00ecTeunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YUCOHOM e TETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JiornuecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICT XUMUYECKUX TOHSATUN (BBIACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMH MOHATHIMH ), HCTIOJIb30BaTh
MOHSATHUS 111 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KJIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXIYy OOBEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, NEAYKTHUBHBIE,
10 aHAJIOTUN), AEJAaTh BBIBOABI U 3aKIIFOUCHUS;

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

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

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

NPUOOPETCHNE OMbITA MO TUTAHHUPOBAHWIO, OPTaHU3ANMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



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

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJIU3UPOBATH U HUHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYUYHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTUYECKU OILIEHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMpPOCHI MPU TOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OMbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMAIBHYIO (OPMY MpECTaBICHUS
uH(OpMalMK ¥ WLITIOCTPUPOBATH PEIIacMble 3aJa4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSMU;

yMEHUE WCIO0JIb30BaTh MW aHAJIM3UPOBaTh B TIporecce Y4eOHOU U
UCCJIEN0BATENBCKON JEATEIbHOCTU UH(OpMAIIIIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOpPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3a/1aBaTh BOIPOCHl (B Xoj€ Auanora M (WiM) JAUCKYCCHH) TIO
CYLIECTBY 0OCyXmaemMoil TeMmbl, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTax; JAeNaThb IPE3CHTALUIO
pEe3yJIbTAaTOB BBIMIOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  NIESITENbHOCTH TPU  PEIICHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHUE).

PeryasiTuBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh LN NeATeIbHOCTH, MIAHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
Y TO3HABATEJbHBIX 3a7a4, CAMOCTOSITEIbHO COCTAaBISATH WIM KOPPEKTUPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIONB30BaTh W AHAIM3UPOBATh KOHTEKCThI, IMPEMJIaraéMbleé B YCJIOBUHU
3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpenMeTHBIX peE3yIbTAaTOB MO OCBOCHHUIO OO0A3aTEIBHOIO
coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpaMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE 00YYAIOLMMUCS Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOObBI
NEUCTBHUM, BHIBlI JEATEIBHOCTH II0 TIIOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3NIMUYHBIX yYEOHBIX U
HOBBIX CUTYaIHsX.

K konmy oOydenust B 8 kijacce npeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PpacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHYECKUI JJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOAHASI U HEOJJTHOPO/IHAS ), BAJIEGHTHOCTb, OTHOCUTEJNIbHASL AaTOMHAsI
U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIApHas
Macca, MaccoBas JIOJIsI XHMHYECKOrO 3JIEMEHTAa B COCIMHEHHH,
MOJISIpHBIE ~ 00BEM, OKCHJ,  KHCIOTa,  OCHOBaHWE,  COJlb,
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas peaklus,
KJIaccU(PUKAIMS peakluii: peakui COeAMHEHNS, PEAKIIUH Pa3I0KEHHUS,
peakuy 3aMEIIeHUs, PEeaKIUu OOMEHa, 3K30- M SHIO0TEPMHYECKHE
peakIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, AaTOMHas opOwWTanb, paauyCc aTroMa, XUMHUYECKas CBA3b,
NOJISIPHAsT WM HENOJIsIpHAas KOBAJEHTHAsl CBsA3b, MOHHAsA CBsA3b, HOH,
KaTUOH, AHWOH, pacTBOp, MaccoBas JOJsA BellecTBa (MPOLEHTHAs
KOHLICHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATHUH U
IIPUMEHSTH 3TH TOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPALCHNN;

e HCIIOJIb30BaTh XHMMHMYECKYH0 CHMBOJIMKY JUISI COCTaBJIECHHUS (POpMYII
BEILIECTB U YPABHEHNN XUMHUUYECKUX PEAKIIHI;

e OMNpEAENATh  BaJCHTHOCTh AaTOMOB  D3JIEMEHTOB B  OMHapHBIX
COCIMHEHUSAX, CTENEHb OKHUCJIEHUS DJEMEHTOB B  OMHApHBIX
COCMHEHNUAX, NPHUHAJICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeMHEeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHasi U
HMOHHAs) B HEOPTaHUUYECKUX COCTMHCHUSX;

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

OMHCHIBATh M XapakTepuzoBaTh TabiuuHyro (opmy [lepuomnyeckoit
CHUCTEMbl XHMHYECKHUX DOJIEMEHTOB: pa3inyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIIKME TIEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepmonnueckass cucteMa XUMHYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB | 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 AICKTPOHHBIM CJIOSIM);
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
pa3IMYHBIX  KJAccoB,  NOATBEPXkKAas  ONHCAHHE  IMPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;
IPOTHO3UPOBATh  CBOICTBA BEIIECTB B  3aBUCMMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHUYECKHX
pEBpAIICHUI B PA3JINUYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYHO U MOJISIDHYKO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa Mo Qopmyre
COEIMHEHUs, MAacCOBYIO [IOJII0 BEHIECTBA B pPacTBOpPE, MPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKON peaKklny;

OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOW JIESITENbHOCTH —
aHanM3 W CHHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTH3alHUIO,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH — A
U3Y4YEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4yHble  METOABl  TO3HAaHWUS —  HAOJNIOJIEHHE, HU3MEPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

cieioBaTh MpaBWJaM  TIOJIb30BAaHHMS XMMUYECKOW MOCYIOoHM U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUPaHUIO



K

razoo0pa3HbIX BeHIECTB (BOAOpOJa M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE IKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (Jlakmyc, peHondTanenH, METUIOPAHXK U pyTHe).

KOHIly oOyueHus B 9 KJjacce IpeIMETHbIE 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 BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTEIICHb
OKUCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
addektT peakuuu, MOIb, MOJSPHBI 00BEM, pPacTBOp, DIEKTPOIUTHI,
HE3JICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble W
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENIb, OKHCICHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaJUIMYecKas pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuu, MNpPeAcIbHO
nonyctuMmast konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATHU H
MPUMEHSITH 3TH MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAICHU;
UCITOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONpEeAesiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX Pa3JIMYHOTO COCTaBa, IPHUHAMICKHOCTh
BEIIIECTB K OMNpPEeAeIEHHOMY KJIacCy COEAWHEHHM 10 (GopmyiiaM, BHI
XUMHUYECKOW CBSi3M  (KOBaJICHTHAs, HWOHHAs, MeETaJUInyecKas) B
HEOPraHMYECKUX COCIMHEHUSAX, 3apsi HOHA 110 XUMHYECKOH (hopmyiie,
XapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPTraHUMYECKUX COCIUHECHHH,
TUI KPUCTAUTUYECKON PEIIETKA KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAaHHWE: OINHUCHIBATh W XapaKTepHU30BaTh
Tabnmuayro Gopmy [leproanyeckoli CUCTEMBI XUMHUYECKUX DJIIEMEHTOB:
pasuyaTh MOHATHS «TJaBHas moarpymnma (A-rpymma)» WU «Imo0OodHast
noarpynmna (b-rpynna)», Manele U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaUYCHHUSA, KOTOpPbIE HMEIOTCS B TMEPUOAUYECKON TabmuIe, ¢
YUCJIOBBIMM  XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHX



AJIEMEHTOB (CocTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npejaeiax MajblX MEePUOJOB U TJIABHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIIUPOBATh ~ XUMUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIECTBA, XMMUYECKHUE PEaKINU (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U CHEUPUIESCKUE XUMHUUYECKUE
CBOMCTBAa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YpPaBHEHUS DJIEKTPOIUTHYECKON TUCCOLMAIMHU KHUCIIOT,
mieioued M CoJiel, TIOJIHBIE W COKpalIEHHBbIC YpaBHEHUsI PpeaKIuid
MOHHOTO  OOMEHa, YypaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

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

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o (opmyne
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
nabopaTopHbIM OO0OpYJOBaHHEM, a TaKXkKe IMpaBwiIa OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOMYYCHUIO U COOHMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOJIMUTh  PEAKIMH, TMOJTBEPKIAIONINE KAuYeCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAClO3HABaTh OMNBITHBIM NYTEM  XJIOPHI-,
Opomun-, womua-, KapOonat-, ¢Qocdar-, cumukar-, cynbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHMSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OTEPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, O0000IleHHe, CUCTEMAaTHU3allUIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3je/ioB DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKOU
NEATEIILHOCTH YeJI0BEKA
BemiecTBa 1 XuMu4eckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VFQ
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bozayx. Kucnopon.
2.1 yx post 6 https://m.edsoo.ru/D5SBORTY30
ITousarue 00 oxkcumax
Bonopon. Ilousarue o
2.2 AOPOA 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COJISIX
Bopa. PactBoprl. IloHaTue
2.3 a p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBIE KJIAaCCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COeIUHEHUN
Hroro no paszneny 30




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

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHUYECKUX DIIEMEHTOB /J[. 7 https://m.edsoo.ru/TCBJBVWFZ
N. MenneneeBa. Ctpoenue
aToma
XuMU4ecKas CBS3b.
OKHCITUTETHHO-
3.2 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBUTEILHBIE
peakiuu
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME




9 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpEHue u yriyoienne 3HaHUN
1.1 P ey 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKUX PeaKIni
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 - P p 4 1 https://m.edsoo.ru/ZTN1F7001
aneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as XxapakTepUCTUKA XUMUYECKHUX
2.2 aneMeHToB VIA-rpynmnsi. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop 7 1 https://m.edsoo.ru/VOXDOUX?2S
U UX COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
24 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX

erMHI/Iﬁ 1 UX COCAUHCHUA




Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeAUHEHU A

3.1 OO0mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiie MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
BemectBa u maTepuaisl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Hroro no pazneny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTHYyeckue
padoThI

Jara
H3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Poss xumun
B JKA3HU 4esloBeKa. Tena u
BEIIECTBA

https://m.edsoo.ru/L62DS2CZR

ITonsarue o METOJaX IMO3HaHUA
B XUMHUHN

https://m.edsoo.ru/9ZJAEW050

[IpaxTrueckas padora Ne 1
«IIpaBmiia paboTHI B
a00paTOPUH U MPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

https://m.edsoo.ru/LSEW4353D

YucTele BENECTBA U CMECH.
CriocoOnl pasneneHus cMmecei

https://m.edsoo.ru/6TME21FW8

[IpakTuueckas padota Ne 2
«Pa3znenenne cmeceit (Ha
MpUMepe OYUCTKU TTOBAPEHHOU
COJIH)»

https://m.edsoo.ru/K3LS5SMCRY

ATOMBEI U MOJICKYJIbI

https://m.edsoo.ru/BLS04WTB8

XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX




IIpocTsie U C10KHBIE BELIECTBA

https://m.edsoo.ru/DXIBSTJ95

ATOMHO-MOJIEKYJISIPHOE
y4eHue

https://m.edsoo.ru/1IMOBJ30QZ5

10

3aKOH NOCTOSHCTBA COCTaBa
BEIIeCTB. XUMHYECKast
dbopmyna. BareHTHOCTH
aTOMOB XUMHYECKHUX
DJIEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OtHOCHUTENbHAA aTOMHAS
macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAsT Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 10J11 XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

https://m.edsoo.ru/GHV58QMVE

13

KomnuectBo Bemiectsa. Mob.
MomnspHas macca

https://m.edsoo.ru/368UNL5Y2

14

duszndeckne U XUMHICCKHUE
SIBJICHUSA. XMHUYecKast pEaKknus

https://m.edsoo.ru/YZM8S6ATH

15

[IpusHaku u ycnoBus
MPOTEKAHUS XUMUYECKUX
peakuui

https://m.edsoo.ru/N6DVNIKQS5

16

3akoH COXpPaHCHUA MaCChI
BelecTB. XUMHYECKHE
YpaBHCHUA

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIMYECTBA,
MacCChbl B€IICCTBA 110
YpaBHCHHUAM XUMHUYCCKUX

https://m.edsoo.ru/LUY9U3EQE




peakuui

18

Krnaccudukanus XAMAYECKUX
peakiuii (CoeTuHeHus,
pa3lIoKEeHHUs, 3aMEILICHHS,
oOMeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBI-
sHImKIoneaucT. O0o0IeHe U
cucTeMaTu3anus 3HaHu|

https://m.edsoo.ru/PIWARH3AB

20

KonTpomnsnas pabora Nel no
TeMe «BemecTBa u
XHUMHYCCKUC PEAKITHID)

https://m.edsoo.ru/ON62SNERU

21

Bo3sngyx — cMmech razos.
Cocras Bo3ayxa. Kucinopon —
AJIEMEHT M TIPOCTOE BEIIECTBO.
O3o0H

https://m.edsoo.ru/XONONRN 1P

22

dusnyeckre U XUMUYECKUE
CBOMCTBa KUCIIOpOa (peaKIuu
OKHUCJIeHH, TopeHue). [lonsarue
00 oxcuaax

https://m.edsoo.ru/FBS 1 JRKMB

23

CriocoOsl mosryueHust
KHCTIOpo/ia B 1abopaTtopuu U
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kucaopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoit 3¢ ekt Xumuueckoit
peaKkuu, HOHATHE O
TEPMOXUMUYECKOM YpaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX

https://m.edsoo.ru/PNMKJZHKX




peakiusx

25

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHUE BO3/1yXa,
CrOcOOBI €ro MpeI0TBPAIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

[Ipaktuyeckas padora Ne 3 o
teme «llonyyenue n
coOupaHue KUCIOPOa,
W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/5516UHX3R

27

Boaopon — sneMeHT u
MPOCTOE BEILIECTBO.
Haxoxnenue B mpupoie

https://m.edsoo.ru/WD392ACWB

28

dusnyeckre U XUMHUIECKHE
CBOICTBa BOJIOPOA.
[Ipumenenne Bogopoaa

https://m.eds00.ru/0SZ28459R

29

IloHsATHE O KHUCIIOTaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoOblI mosTy4eHust BOJAOPOIa
B JJabOpaTopuu

https://m.edso00.ru/C9TO9UCIP

31

[Ipaktruueckas padota Ne 4 o
teme «llonyyenue u
coOupaHue BOAOPO/Ia,
W3YYEHHUE ero CBOICTBY

https://m.edsoo.ru/SS3IWAX33K

32

MonspHblii 00bEM Ta3oB.
3akoH ABOraapo

https://m.edsoo.ru/M3KSO1QDQ

33

Brrunciienus 00bEma,
KOJIMYECTBA BEIIIECTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY

https://m.edsoo.ru/MXGOY304M




BEIIECTBA I 00BEMY

34

Brrunciienns 00bEMOB ra3oB
110 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

https://m.edsoo.ru/9TQ8AXABY

35

Dusnueckie 1 XUMHUUECKIE
CBOMCTBA BOJEI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauui. Iloustue
00 MHIMKAaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBoputens.
Hacreimennsie u
HEHACHIIIICHHBIE PACTBOPBHI.
MaccoBas 10J1s BENIecTBa B
pacTtBope

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTruueckast pabota Ne 5 o
teme «lIpurotoBnenue
PacTBOPOB C ONpeaeIEHHOMN
MacCOBOMU Joyei
PacTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/WXUKPAUOA

39

Kontponbras padoTta Ne2 o
teme «Kucnopoa. Bogopoa.
Bona»

https://m.edsoo.ru/IM7935DRY

40

OKcHIBI: COCTaB,
KIaccuQuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5STFESJINAY

41

HOJ'IyLIeHI/IC U XUMHWYCCKHEC
CBOMCTBA KHUCJIOTHBIX,

https://m.edsoo.ru/8JAZ9YWS2




OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42

OcHoBaHUS: COCTaB,
KJIacCH(UKAIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5SU397HUSC

43

HonyquHe U XUMHWYCCKHUC
CBOMCTBA OCHOBaHUH

https://m.eds00.ru/GD9A28ROE

44

KwucmoTsr: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquHe U XUMHUYCCKHUEC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpemnue):
HOMEHKJIaTypa, CII0COO0bI
MOJIyYEHUs, XUMUYECKUE
CBONCTBA

https://m.edsoo.ru/JISNUIMIT]J

47

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaNIbHBIX
3anau 1no reme «OCHOBHbIE
KJIaCChl HEOPraHUUECKUX
COEIUHEHUIN

https://m.edsoo.ru/58D13JF7V

48

I'eneTnueckas CBSI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEeIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U cCUCTEMATU3 AU
3HaHUH

https://m.edsoo.ru/S7ZTBUOEEYN




50

KonTtponsnas padora Ne3 mo
Teme "OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COCAMHECHUI"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble MONIBITKH
KJIACCU(PUKAITUU XUMUYCCKUX
anemMeHToB. [lonsaTHE O
TPYIIAaX CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. Y.
MenpneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynmsl, TOATPYIIIBI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenne atomoB. CocTaB
aTOMHBIX sifiep. M3oTormbl

https://m.edsoo.ru/IMUDOMRSH

55

CrpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremsr /1.
. Menneneena

https://m.edsoo0.ru/T9SYNVEB2

56

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
[Tepuonnueckoit cucreme /1. U.
Menneneesa

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoauyeckoro
3aKOHA I Pa3BUTHS HAYKU U
npaktuku. JI. 1. MenzaeneeB —
YUEHBIM, IEJAror U rpaXJaHuH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHbIit ypok. O6001IeHHE

https://m.edsoo.ru/ZCQTRPO8Y




Y CUCTeMaTH3aIusl 3HaAHHH /
Bcepoccuiickas npoBepoyHas
pabora

KonTtposnsnast padora Ne4 mo
teMe «CTpoeHue aroma.

59 XuMHuueckas CBI3bY / https://m.edso0.ru/FTIZF99WF
Bcepoccuiickas npoBepoyHas
paborta
DNEeKTPOOTPUIIATETEHOCTh

60 aTOMOB XMMHYECKUX https://m.edsoo.ru/HZA110EDS
3JIEMEHTOB

61 MonHas xumMu4deckas CBA3b https://m.edsoo.ru/3SY1RJKVI
KoBanenTHas nonsapuas

62 p https://m.edsoo.ru/EOL3MT2AE
XAMHYECKAs CBSI3b
KoBanentnas nHenomsipHas

63 https://m.edsoo.ru/9Y VR3FUXI
XAMHYECKas CBSI3b

64 CrereHp OKUCIIEHUS https://m.eds00.ru/RA6CVXM66
OKHUCIIUTEILHO-

65 https://m.edso0.ru/ZXNCA7DOZ
BOCCTAHOBHUTEJIbHBIE PEAKITUN
OKHUCIIUTEHN U

66 https://m.edsoo.ru/QPS46Z5PU
BOCCTAaHOBUTEIU
PesepBHrlit ypok. O6001IeHE
U CUCTEMATH3alMs 3HAHUA 110

67 https://m.edsoo.ru/4ARH7M35NF
teme «CTpoeHue aToma.
XUMHAYECKAs CBI3b»

68 PesepBHbIit ypok. O6001IeHHE https://m.edsoo.ru/7DNRBZ948




U CUCTEMAaTHU3AlUs 3HAHUHN
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTHYeckue
padoTsI

JlaTa
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema

XUMHUYeCcKuX deMmeHToB 1. Y.

Meuneneena

https://m.edsoo.ru/ECRKA90OAY

3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB
MEPBBIX TPEX MTEPUOT0B

https://m.edsoo.ru/GNJPEROFB

Knaccuduxarus u
HOMECHKJIaTypa
HEOPraHMYECKHUX BEIICCTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunel xuMuueckou CBA3U U
THUIIBI KPUCTATUTUMYECKHUX
pEmETOK

https://m.edsoo.ru/UI4YSCFRV

Kontponbras padorta Nel no
teme «IloBTOpeHue u
yriayOiieHne 3HaHu’
OCHOBHBIX Pa3/esioB Kypca 8
KJ1acca»

https://m.edsoo.ru/J4X87ZN212

Knaccugukanus XuMuuecKux
peakuuil o pa3auuHbIM
IIpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]




ITonsaTHE O CKOpOCTH
XUMHUYECKON PEAKIUU.
[IoHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKIIHIX

https://m.eds00.ru/6VLXCYY7N

[ToHATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLy U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBLHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH

https://m.edsoo.ru/648 V11026

10

Teopust 3IEKTPOTUTUYECKOIN
muccounanuu. CuibHbIE U
ca0ble AIIEKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonnbie ypaBHEHUS peakuid

https://m.edsoo.ru/VN2SBINI1R

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT
M OCHOBAaHUH B CBETE
MpEeACTaBICHUI 00
ANEKTPOJIUTUUECKON
JIHACCOLHAIIN

https://m.edsoo.ru/SHH81 Y VXI

13

XHUMHYECKHE CBOMCTBA COJICH
B CBETE MPEJCTABICHUNH 00
ANEKTPOJUTUYECKON
JIUCCOIAIIAN

https://m.edsoo.rt/ETD5QTS4G

14

[TonsTue o ruaponuse coyen

https://m.edsoo.ru/9JFRAVESW

15

O06006111EHNE U

https://m.edsoo.ru/FEEIZRMBG




cUCTeEMAaTU3alus 3HaHUN

16

[Tpaktuyeckas padora Ne 1.
«Pemenne
HKCTIEPUMEHTAIBHBIX 33129

https://m.edsoo.ru/7VXTFHIT4

17

KonTtposnsHas padora Ne2 mo
TeMe «DNEKTPOTUTHIECKAs
qucconranua. XUMUYECKUE
peaKkIfu B paCTBOPAX»

https://m.edsoo.ru/9RKLZDNUX

18

OO01as XxapakTepucTuKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha MPUMEPE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsaHas
KUCJIOTA, XUMUYECKHE
CBOICTBA, MOJTyYEHUE,
MIPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTtruueckast pabota Ne 2 o
teme «llonyueHnue colistHOM
KHUCIIOTBI, U3yYeHHE €&
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus no ypaBHEHUAM
XHUMHYCCKUX PEaKIUi, eClin
OJIMH U3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO1as xapakTepuCTHUKA
251eMeHTOB VIA-rpymnmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtpomnHsle MoAU(pUKAUU
cepbl. Haxoxnenue cepsl u e€

https://m.edsoo.ru/CX10EU8PO




COEIMHEHUI B IIPUPOJE.
XUMHUYECKHE CBOMCTBA CEPBI

24

CepoBoa0po1, CTpOCHHUE,
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHUC
CBOICTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepol. CepHas
KHUCII0Ta, (pU3HUecKue u
XUMHYECKHE CBOICTBA,
MIpUMEHEHHE

https://m.edsoo.ru/ULRFLCHHI1

26

XUMHUYECKUE PEAKIINH,
JeXalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
MTOJTY4YEHUS] CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karolen cpeibl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenune MmaccoBou 10au
BBIXO0/1a ITPOJIYKTA PEAKIIUN

https://m.edsoo.ru/HSJE186WN

28

OO1as XxapakTepucTuKa
31eMeHTOB VA-rpynbl. A30T,
pacmnpocTpaHeHue B PUpPOJIE,
buznyecKkue 1 XuMU4ecKue
CBOMCTBA

https://m.edsoo.ru/WWAHRMB976

29

AmMuak, ero usnueckue u
XUMUYECKUE CBOWCTBA,
MOJTy4eHUE U TPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

IIpakTuyeckas padora Ne 3 no

https://m.edsoo.ru/JORP641FJ




teMme «llonmyyenne ammuaka,
W3yYEHHE Er0 CBOMCTB)

31

A3oTHag KHuCJoTa, €
(1)I/I3I/I‘ICCKI/I€ U XUMHUYCCKHEC
CBOIiCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE
MUHEPaAJIbHBIX YIOOpEHUH.
XHUMUYECKOE 3arpsi3HEHUE
OKpY)Karolen Cpeibl
COEJIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxcua pocdopa (V)
u pochopnas kucnoTa,
¢buznyeckue 1 XuMU4ecKue
CBOICTBA, MOJTyYEHUE

https://m.eds0o0.ru/GDQJSO3WP

34

Hcnonws3oBanne docdaTtoB B
KayecTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepon, pacnpocTpaHeHHe B
npupoje, husnueckue u
XUMHYECKUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunpl yriaeponaa, ux
bu3nvecKue U XUMHUUECKUE
CBOMCTBA. DKOJIOTUYECKHE
MpoOJIeMbl, CBSI3aHHBIC C
okcuoM yriepona (IV)

https://m.edsoo0.ru/OXQAPGNCF




37

VYrospHasg KACIOTA U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[Ipaktuyeckas padora Ne 4 o
teMme "[lonydenune
YIJIEKHUCIIOTO ra3a.
KauectBennas peakuus Ha
KapOoHaT-uOH"

https://m.edso00.ru/G2HZXQGC8

39

[lepBonauanbHbIe TOHATUSA 00
OpPraHWYECKUX BELIECTBAX KaK
0 COEIMHEHHUSIX yriepoaa

https://m.edsoo.ru/30TI1Z109Z7

40

Kpemuuii u ero coenuHeHus

https://m.edsoo.ru/75JXNHOI8

41

[IpakTueckas pabora Ne 5.
Pemenne
AKCIIEPUMEHTAJILHBIX 3aa4 10
TeMe «Baxknaeimme
HEMETAJUIBI M UX COCIUHEHUS

https://m.edsoo.ru/O7ES8DOD7Z

42

Kontponbras padoTta Ne3 o
Teme «Baxueitmue
HEMETAJLIbl U UX COCTMHEHUS

https://m.edso00.ru/S85J9UGH?3

43

OO1as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaioB. Merannudeckas
CBSI3b M METaJNTnYecKast
KpUCTAIIINYECKast pelIéTKa.
duznyecKue cBOiCTBa
METaJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XMMHWYECKHE CBOUCTBA
METaJIOB.

https://m.edsoo.ru/Z7YRNPAEW




DNEKTPOXUMHUYECKUHN PSiJ
HaIpsHKEHUH METaJUIOB

OOm1re cnocoObl MoTyYeHUs
mertaioB. CiiaBbl.
Beruncienus o ypaBHeHHIM

45 o https://m.edso00.ru/G54GDQI2D
XUMUYECKUX PEAKIUH, €CIIH
OJINH U3 PEareHTOB COJICPKUT
npuMecu
[TonsATHEe 0 KOppO3UN

46 https://m.edsoo.ru/4FIGDOWOW
METAILIOB

47 Illenounbie MeTaIBI https://m.edsoo.ru/X1B4BPUW?2
OKCHUIBI U THAPOKCUIBI

48 A APOXCHA https://m.eds00.ru/Q4DX0G3U9
HATpUs U KaJus
[IlerouyHO3eMETBbHBIC METAILTBI

49 . . https://m.edsoo.ru/REOCDYO0K6
— KaJIbLUHA U MarHAi
Baxueiinue coenMHEHNA

50 https://m.edsoo.ru/CJR96CMZA
KaJIbIHS
O060011eHEe U

51 . https://m.eds00.ru/O5PXGG1BE
cHCTEMAaTHU3aIus 3HaHUH
JKécTkocTh BOABI M CIOCOOBI

52 B https://m.edsoo.ru/ WFMBFTTTP
e€ ycTpaHeHus
[IpakTiueckas pabora Ne 6 mo

53 TeMe "JKECTKOCTH BOAKI U https://m.edsoo.ru/NFIROKBS8J
METO/IbI €€ ycTpaHeHus"

54 AJTIOMUHUA https://m.edso0.ru/9ZJSRDITV

55 AmdorepHble cBOIiCTBa https://m.edsoo.ru/NISKIIOJS




OKCHJIa ¥ THIPOKCUJIA

56

Keiaeso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I)II)I, THAPOKCUABI U COJIN
xenesa (II) u xxeneza (I1I)

https://m.edsoo.ru/IRTUBLAMP

58

O060011eHNEe U
cUCTeEMAaTHU3alus 3HaHUN

https://m.edsoo.ru/NAON6HGKZ

59

[IpaxTnueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAIILHBIX 3aa4 110
TeMe «BakHenme MeTanasl 1
X COEIUHECHUS

https://m.edsoo.ru/ZN7GOQSMX

60

Brraucinenus no YpPaBHCHUAM
XUMHUYECKUX PEAKIUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WA COACPKUT
npumecu. Boruncnenus
MacCOBOM JOJIM BBIXO/1a
MPOIYKTA PEAKIIUH

https://m.edsoo.ru/AYD2HESITY

61

O060011eHE U
CHUCTEMATHU3ALU 3HAHUI

https://m.edsoo.ru/B8TOVTKOP

62

KonTpomnsnas pabora Ne4 mo
TeMe «BakHele MeTauibl 1
WX COCAMHEHUS»

https://m.edsoo0.ru/703C804GN

63

Bemectsa u marepuaisl B
IOBCEIHEBHOU KN3HU
yeJIoBeKa

https://m.edsoo.ru/OFI32JMT0




XUMHUECKOE 3arpsA3HEHUE

64 N 1 https://m.edsoo.ru/9ANGYEYQI
OKpYKArOIEH Cpe/ibl
Ponp xumuu B perieHnn

65 1 https://m.edsoo.ru/18Q203Y28
9KOJIOTMYECKUX MPoOIIeM
PesepBueblii ypok. O0001IEHTE

66 PBHBIM YP e 1 hitps://m.edsoo.ru/DT 1 BAS5U4
W CUCTEMATHU3als 3HAHUN
Pesepsusblii ypok. O0001IEHNE

67 P M m\, 1 https://m.edsoo.ru/P52TIZNXV
W CUCTEMATU3aLMs 3HAHUN
PesepBueblil ypok. O0001IEHNE

68 P M m\, 1 https://m.edsoo.ru/TMK36TJZG
W CUCTEMATHU3aIMs 3HAHUN
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOI'O 00111€r0
oOpa3zoBaHus

1

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

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHN: aToOM,
MOJIEKYJIa, XUMHUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCHTENIbHAs aTOMHasi M MOJICKYJSIpHAas Macca, KOJIMYECTBO
BEIIIECTBa, MOJb, MOJISIPHAsT Macca, MaccoBasi JOJs XHMHUYECKOTO
3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKast peaKIus,
Kiaccuukanus —peakiui: peakuu COCAUHCHMs, PEaKIUuu
pa3NioKEHUs, PEaKIMKM 3aMEIICHHs, pPeakuu OOMEHa, 3K30- H
SHJOTEPMHUUYCCKHE PEAKIMH, TeIIOBOW d(D(PEeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsI) B pacTBOPE

1.2

HUIITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMEHATE O3TH MOHATHUA IIPpU OIIHCAaHHMM BCIICCTB MW HUX

MpeBpaIleHUA

1.3

HCIIOJIb30BAaTh XUMHNYCCKYIO CUMBOJIUKY [JIA COCTABJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

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

ABoraapo

1.5

OonpeCACiIAITb BAJICHTHOCTH aTOMOB 3JIECMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCAKIUU (HO qUCIIy U COCTaBYy




Y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TEIII0BOMY 3(h(deKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO JIOJIF0O XUMHUYECKOTO 3JI€MEHTa 1o (opmyre

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAYYHBIE  METOJbl  TIO3HAHUSA  —
HaONIOZICHUE,  WU3MEpPEHHEe,  MOJCIHPOBAHUE,  DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmne NpPEeICTAaBUTENN  HEOPraHUYECKHUX

BECIICCTB»

2.1

PacCKprIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTIOHSTHH: OKCHI,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEENATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coenuHeHu no popmyaam

2.3

KJ1acCU(UIIMPOBATH HEOPraHUYECKUE BEUIECTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  pA3IMYHBIX  KJIACCOB,  IOATBEP)KAas  OIMUCAHUE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKuHﬁ

2.5

IIPpOrHO3HUpPOBATb CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IHNPOTCKAHUA XHUMHYCCKHUX

MIPEBPALLEHUN B PA3INYHBIX YCIOBUAX

2.6

ClIeJOBaTh IpaBWJIaM II0Jb30BAaHUS XUMHUYECKOW MOCYIOM U
1a00paTOpPHBIM 00OPYJIOBaHUEM, a TAKXKe IpaBUiIaM OOpalleHus ¢
BEUIECCTBAMHU B COOTBETCTBUM C MHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOJa U KUCIOPO/a), TPUTOTOBICHUIO
pacTBOPOB C ONPENEIEHHON MAacCOBOM [JOJIEM pPacTBOPEHHOIO
BEIIECTBA, IUNIAHUPOBATH U IIPOBOJUTE XUMUUYECKHUE SKCIIEPUMEHTBI
[0 PACIIO3HABAHUIO PACTBOPOB WIECJIOYEH U KHUCIOT C IOMOUIBIO

UHAUKATOPOB (JakMyc, (heHoNIPTaTCHH, METUIIOPAHXK U JPYyTrHe)

2.7

IpOBOAUTDH paC‘{éTBI IO YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuii 3axkoH u Ilepmoamueckas cucrema
xumudeckux snementoB JI. WM. MenaeneeBa. CtpoeHue aroMoB.
XuMudeckas CBSI3b. OKHCAUTETHHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PaCKpBIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX TIOHSTHI: AApPO aToMa,
JJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOUTalb, pajuyc aroma,
XUMHUYECKas CBA3b, IOJIAPpHAA W HCIOJIIpHAd KOBAJICHTHAA CBA3b,
JJIEKTPOOTPUILIATEIIEHOCT, MOHHAsA CBA3b, HMOH, KaTUOH, AaHUOH,

CTCIICHb OKHMCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIHCHIBATh u XapaKkTepHu30BaTh TaOJINYHYIO bopmy
[leproguyeckoil CUCTEMBl XHMHUYECKHX ODJIEMEHTOB: pa3inyarh
MOHATHS «JaBHas mnoarpynmna (Arpynma)» #  «o0Oo4Has

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

34

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBaTh IOHUMAHHE MEPUOJAUYECKON 3aBUCHMOCTH
CBOMCTB XMMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HA4YEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ileppognyeckast cucrema xXuMuUueckux anemenros ..
MeHnpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, oOliee Yucio

OJICKTPOHOB U pacpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpeCAcC/IsATh CTCICHb OKHUCJICHHUA DJJICMCHTOB B 6I/IHapHI:>IX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOH CBSI3HU (KOBaHeHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHUN: PacTBOp,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS JUCCOIHAIIMS,
peaKuyu MOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakiuu,
OKUCITUTEILHOBOCCTAHOBUTEIIbHBIC peakium, OKUCITUTEb,
BOCCTaHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE, aAJJIOTPOIHUS,
aMm(oTepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAas, HWOHHas,
METaJUTMYeCcKas), KpUCTaJUIMUecKasi PeméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
OPUMCHATL OTU TIOHATUA TIIPU ONHMCAaHWM BCHIECTB HU HX

MpeBpaIieHun

1.3

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

HOHHOI'O 00OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPEACTBOM COCTABIICHUS DIIEKTPOHHOTO OajlaHca 3THX

peakuui

1.5

IMPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

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

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOMME W  crHenupUuIecKue
XMUMUYECKHE CBOMCTBA TPOCTBIX W  CIIOXKHBIX  BEIIECTB,
HOJTBEPKIasi OMUCAHWE MPHUMEPAMHU MOJICKYJISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIN X
CYLICCTBOBAaHHUC FEHETUYECKOH  CBSA3HU MCXKAY  BCIICCTBaAMU

Ppa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHH, BO3MOXKHOCTHU NPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX
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CJICAOBATh IIpaBHJIaM IIOJIb30OBAHUA XUMHUYECKOH HOCY}IOﬁ n




1a00pPaTOPHBIM 000PYAOBAHHUEM, a TAKXKE MPaBUIIAM OOpaIICHUS C
BCIICCTBAMU B COOTBCTCTBHU C HMHCTPYKHHAMU 11O BBITOJIHCHUIO
Ha60paTOpHI)IX XMUMHUYCCKHX OIIBITOB IO IOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPOBOAMTDL PCAKOWH, INOATBCPIKAAIOIINC Ka4eCTBEHHBIA COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIILITHBIM HYTGM XJIopuna-,
Opomua, woamn, KapOonar, ¢ocdar, cwmkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHUS, NOHbI U3YUYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u oOKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnoHsTui: [IJK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHﬂTB OCHOBHBEIC onepaupm MBICJ'II/IT@J'IBHOI\/II OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO—CHe,Z[CTBeHHBIX CBSISGf/i — I I/I3y'-IeHI/I$[
CBOWCTB BEIIECTB M XMMHUYCCKUX PEAKIMI; eCTECTBEHHOHAYYHBIC
METOJIbI MMO3HAHUS — HAONIOJICHUE, M3MEpPEHHUE, MOJICIUpPOBaHUE,

AKCIIEPUMEHT (PeanbHBIA U MBICTICHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUY B )KU3HU YEJIOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemectBa. dusnyeckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BCIICCTB

1.2

ITonsarue o METOJaX IIO3HAHUsI B XHMMMHHU. Yucteie BEIICCTBA U CMCCH.

Crioco0sI pazneneHus cMmece

1.3

ATtoMEI T MOJICKYJIBI. Xumnaeckrue 3iaeMeHThl. CHMBOJIBI XUMHYECKUX
QJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO-MOJ’ICKy.TIHpHOG

Y4EeHHE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHMUYECKHX DJIEMEHTOB.
3aKkOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHasE MOJIEKYNIsApHash Macca. MaccoBasi 1071 XUMHUYECKOTO

9JIECMCHTA B COCAMHCHNU

1.5

KonunuecTtBo BemectBa. Mosib. MossipHas macca. BzauMocBsI3b KOJIMUECTBA,
MacChl U 4HUClIa CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMs]  MacChl  BEIIECTB. XHUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMudeckMx peakuuid (COeAMHEHHUs, Ppa3IOXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOU, C
npaBuwjaMu paboTel B Jj1abopaTopud W mpuéMamMu  oOpamieHus ¢
nabopaTopHbIM O00OpyIOBaHUEM, H3YYeHHE U ONHCaHHe (U3UIECKUX
CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB, HaONIOJIeHUE (PUINIECKUX
(nnaBneHue BOCKa, TassHUE JIbJa, paCTHpaHUE caxapa B CTYNKe, KUTICHUE U
KOHJICHCAIIHUSI BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATHUBAHUE MEIHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIOIlCHI/IC n




ONMCAaHWE TMPHU3HAKOB TMPOTEKAHHMsI XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHON KUCIOTHI C XJIOPHIOM OapHsi, pazokKeHHe
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJEHCTBHUE JKEIE€3a C
pactBopom conu menu(Il), m3ydeHme cmocoOOB pasnelieHusl cMmecei (¢
MOMOIBIO  MarHuTa, (WIBTPOBAaHWE, BBIIAPUBAHHUE, TUCTUIUIALMS,
xpomatorpadusi), MpoBeIeHNE OYUCTKU MMOBAPECHHOU COJIM, HAONIOJICHUE U
OTHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MacCChl, CO3aHNE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — sneMeHT u mpoctoe
BeniecTBO. HaxoxmeHue Kuciopoia B MpupoJie, GU3NIECKUEe U XUMUIECKUE
cBoiictBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucnopoga. CrocoOsl
MOJIy9eHHs KHCJIOpoJa B Ja0OpaTopHy M MPOMBIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoze. O30H — aJuloTpoInHas MOAU(DUKALUS KUCIOPOia

2.2

TemoBoil 3ddexkT XuMHUYeCKol peakuuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHIOTEPMHUUYECKHE peakluu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUe

BO3/IyXa, YyCHJICHHE MMapHUKOBOTO () (deKTa, pa3pyleHrne 030HOBOTO CIIOS

2.3

Bopopon — anemenT u npocroe BemectBo. HaxoxkaeHnne Boopoaa B MpUpoze,
¢du3nuecKkre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOObI IMOTy4YEHHUS.

Kuciote! u conu
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MousspHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM

2.5

dusznyeckue CcBoicTBa BOAbl.. Boga kak pactBoputenb. PacTBOpHI.
Hackeimennpie 1 HEHACHIIIICHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 10Jis BelecTBa B PacTBOpe. XUMUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B MpHUpoOJE U B KU3HU yenoBeka. Kpyrosopor
BOJIbl B IIpUpOJE. 3arpsA3HEHHE NPUPOJHBIX BoJA. OXpaHa W OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpa3yroiiue (OCHOBHBIE, KHCIOTHbIE, amM{OTepHbIe) U
HecosieoOpazyromue. Homenknatypa okcunoB. @usndeckne U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0B

2.7

OcnoBanus. Kiaccudukanuss oOcCHOBaHMIA: HIENOYM M HEPAcTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHuM. PuU3HMYECKHE M XUMHUUYECKHE




CBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa kucior. @u3nuecKue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn MetaimioB H.H. bekerosa.

[Tony4yenue kucinot
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Conu. Homenknatypa cosieit. @U3nveckue 1 XMMHUYECKUE CBOMCTBA COJICH.

[Tony4yenue coisen

2.10

I'enetnueckas cBSI3b MCXKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN DJKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrio3HaBaHUE U M3y4YeHUE
CBOWCTB KHCJIOPOa, HAOIIOJCHNE B3aNMOCHCTBUS BEIIECTB C KUCIOPOIOM
W yCIOBHS BO3HUKHOBCHHS WM TPEKpalIeHWs TOpeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3laMu OKCHIOB M OIMCAaHUE WX CBOWCTB, MMOJTyYCHHE,
cobupaHue, paclo3HaBaHWE W HW3Y4YEHHE CBOWCTB BOJOpoaa (TOpeHue),
B3anMo/ieiicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MoxkHO MCTonb30BaHNE
BHJICOMATEpPHaJIOB), HaOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIeIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNpeAeTEHHOW MaccOBOM
JoJiell  pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTaIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB),
OTpeJieNieHue PAacTBOPOB KHUCIOT U HIENIOYEH C MOMOIIbIO HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIECTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHUEe WM3MEHEHHs] OKpPacKd WHIUKATOPOB B PacTBOpax KHUCIOT H
nienouei, n3ydeHue B3aumoierctus okcuaa meau(Il) ¢ pacrBopom cepHoi
KHUCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHil HeWTpaau3aluu, MOJTy4eHHe
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOIO MeTalljia JIPYTUM U3
pacTBopa CoJu, pelIeHre SKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHelne

KJIaCCbl HCOPraHU4CCKUX COCIMHEHMI

[Tepuoauueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CtpoeHrne aToMOB. XUMUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

[lepBpie TOMBITKH KiIAacCU(PUKAMKU XUMUYECKHX 31eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IENOYHbIE U IIEIOYHO3EMENbHBIE METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE

OKCUIBI U TUAPOKCHIBI




3.2

Ilepnoguueckuit 3akoH. Ilepuonnueckas cucrtemMa XMMHYECKUX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u ATMHHONEPHOIHAS (HOpMBI
[Tepuonnueckort cucrembl xuMHueckux diemeHToB J[.M. MeHneneena.
IIepuoast u rpymnmnbsl. @U3NYECKUA CMBICH MOPSAKOBOTO HOMEpAa, HOMEPOB

nepruoJa v rpynribl 3JICMCHTA
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Crpoenue artomoB. CoctaB aTroMHbIX djep. M30Tombl. DIEKTPOHBI.
CtpoeHue »5IeKTPOHHBIX OO0O0JIOYEK aTOMOB TMEpBbIX 20 XUMHUYECKUX
anemeHToB llepnomnyeckoit cucremsl JI.11. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JJIEMEHTA IO €ro MojokeHuro B llepmommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTU HW3MEHEHHUs pajnyca aTOMOB XMMMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpYIIIaM M IEPHOJAM.
3nauenne Ilepuommueckoro 3akoHa u  Ilepuonnyueckoil  CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktuku. (.M. MeHnnenees

— Y4YEHBIN U TpaXXJaHUH

3.5

Xumuyeckasi cBsizb. KoBaneHTHas (MojsipHas M HEMOJIApHAs) CBSA3b.

BHCKTpOOTpI/IHaTCJ'IBHOCTB XHUMHUYECKUX dJIeMeHTOB. MloHHas CBA3H

3.6

CreneHb OKHCJICHHA. OKUCIINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuun.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBHUTEIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAJIJIOB, B3aUMOJCHCTBHE THAPOKCUA IIMHKA C PACTBOPAMHU KHUCIIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  peaKIuil (ropenue, peaxkuu

pa3oXKeHusi, COCAMHEHNUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

Ilepnomnueckuii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
JI.1. Menneneea. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAJIHs, KAJIBLHS U

UX COCIMHEHUII B COOTBCTCTBHM C  IIOJIOXKCHHEM  JJICMCHTOB B




[leprouueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BewiecTBa: BUABI XUMUYECKOH CBsI3U. THUIBI KPUCTAIUIMUECKUX
pElETOK, 3aBUCHMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOU
peméTKH W BHUJA XUMHUYECKOHW cBs3u. Kiaccmbpukamuss 1 HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHapOoJHas U TpUBUAIbHAs). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHUYECKUX

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

1.3

Knaccudukanuss XMMHUYECKUX peakIUil MO pa3lnuyHbIM HOpU3HaKaM (110
Yucialy MW COCTaBy YYaCTBYOIIMX B PpCaKOWM BCHICCTB, IO TCIIJIOBOMY
ahdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO YYaCTHUIO Karajau3aTopa). DK30- M HHAOTEPMUYECKUE
pC€aKknuu, TCPMOXUMHYCCKHUEC YPABHCHUAA. ITongrue o CKOpPOCTH XUMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakuusax. [lonarue
O TOMOTEHHBIX M TeTEepOTeHHBbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuu. DakTophl, BIMAIOINIME HAa CKOPOCTh XMMHYECKOH peakUuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKHCIAUTENbHO-BOCCTAHOBUTENBHBIE — pPEaKIUU, JJEKTPOHHBIM  OasaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakiuu. (COCTaBIICHUE ypPaBHEHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUid C HCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHUECKON JICCOLIMAIINH. DIIEKTPOTUTHI n
HEIIeKTPOJUThl. KaTHOHBI, aHHMOHBI. MeXaHW3M JIMCCOIMAIIMN BEIIECTB C
pa3IMYHBIMU BUAAMH XUMHYEeCKO# cBsi3u. CteneHb aucconnanuu. CUabHbIE
1 cnabble JIEeKTPOIUTHL. Peakiuu MOHHOTO oOMeHa. YCIIOBHS MPOTEKAHUS
peakiuii MOHHOTO OOMEHa, MOJHbIE M COKpallEHHbIE MOHHBIC ypaBHEHMUS
peaknuii. CBOMCTBA KUCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUI 00
ANEKTPOJIMTUYECKOW Juccoruanui. KadecTBEHHbIE peEaklMM Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUMN SKCIICPUMCHT:. O3HAKOMIJICHHUEC C MOJCIIKIMU KPHUCTATINYCCKUX
peIJ_IéTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BECIICCTB (xnopnz[a HanI/Iﬂ); HUCCICA0OBAaHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOMH pcakuun OT BO3JIEHCTBUA PAa3JINIHBIX (baKTOpOB;

HCCIICAOBAHUC  JJICKTPOIPOBOAHOCTU  pPaCTBOPOB  BCHICCTB, IIPOLECCa




JUCCOIMAIIMKA  KHCIIOT, Iejouel u cojied (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MIPOTEKAHUS peaKklUUil MOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIICICHUE
raza, o0Opa3oBaHHME BOJBI); ONBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHUCIIUTEIBLHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pa3joKeHusl, COEIUHEHMs); paclo3HaBaHUE HEOPraHWYECKHX BEILIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha WOHBI; pCHICHUC SKCIICPHUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrass xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CrpoeHue M (usmyeckue CBOMCTBA
MPOCTBIX BEIIECTB — TraJIOTCHOB. XUMHUYECKHE CBOWCTBA HA IIPHMEpE XJIopa
(B3auMoeiicTBHE ¢ MeTallaMi, HEMeTaJlJIaMH, IeJI04aMHu). XJI0POBOJOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIY4YCHHUE, TIPUMCHCHUC.
JelicTBue xjopa U XJIOPOBOJOPOJia HAa OPraHu3M uYejJoBeka. BaxkHeimume

XJIOPUABI 1 KX HAXOXKIACHUC B IIPUPOJLC

2.2

OO6mras xapaktepucTuka ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (QU3NUECKHe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpBbl.
CepoBosopoa, crpoenue, GU3MYECKUE M XUMHUYECKHe CBOMCTBA. OKCHIIBI
cCepbl Kak NpPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢dbuznueckue U XUMHUYECKHE CBOMCTBa (0OIIMe Kak IMpeICTaBUTENs Kiacca
KUCIOT U crnenuduueckre). XUMHUYECKUE PEeaKlUU, Jiekallue B OCHOBE
MIPOMBIIIIJIEHHOTO Ccroco0a MONy4YeHUs CepHOU KHchoThl. [IpuMeHeHue.
Conu cepHOM KHCIOTHI, KAauyeCTBEHHas peakluus Ha Cyib(aT-HuoH.
Haxoxpaenue cepsl U e€ coelMHEHUI B MpUpoie. XUMUYECKOE 3arpsi3HEeHUE
OKpYKaIoIIel cpeibl COeTUHEHUSIMU Cepbl (KHCIOTHBIE H0XK/HU, 3arpsa3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEOTBPALICHHUS

2.3

OOmiast xapakrepucTuka 351eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUsA. A30T, paclpoCTpaHEHHE B
npupoje, ¢uznyeckne M XUMHUeckue cBoiicTBa. KpyroBopor aszora B
npupoje. AMMHUaK, ero (U3NYECKUEe U XMMHUYECKUE CBOMCTBA, MOJyYeHUE U

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




npuMeHnenne. KauecTBeHHas peakiys Ha HOHbI aMMOHHMS. A30THAs KUCIIOTA,
e€ mosyueHue, (Qu3MUecKkHe W XHMHYECKHME CBOWCTBa (0OmIuMe Kak
MIpECTaBUTENs Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBanue
HUTPATOB W COJIGH aMMOHHMS B KayeCTBE MHHEPAIBHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHHE OKpYXKalollled Cpeabl COENMHEHUSMHU a30Ta

(KUCIOTHBIE JOXK/H, 3arpsI3HEHUE BO3yXa, IOUBHI U BOJOEMOB)
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@®ocdop, amroTpornHbie Moaupukamuu  Gocdopa, Puzmueckne u
xumudeckue cpoiictBa. Oxcun  docdopa(V) u docdhopHas kucnora,
¢usznueckne M XUMHMYECKHE CBOWCTBA, MojdydeHue. Vcnonab3oBaHue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHU

2.5

Obmas xapakrepuctuka 3neMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETNEHW OKHCICHUSA. YTIIEpPOJ, aJUIOTPOITHBIE
Mo M (UKAIIUH, PACTIPOCTPaHEHUE B MPUPOJE, PU3MUECKHE U XUMUYECKUE
cBorictBa. Ajcopomusi. KpyroBopor yrimepoma B mpupoae. OKCHABI
yriepoaa, ux (U3MYECKHEe W XUMUYECKHE CBOMCTBA, NCHCTBHUE HA YKUBBIC
OpraHu3Mbl, TMOJY4Y€HHE U NPUMEHEHHE. OKOJIOTUYECKHE MPOOJIEeMBI,
cBs3aHHbIEe ¢ okcuaoM yriepoaa(lV); rumoresa rio6aabHOTO MOTETICHUS
KIIuMaTa; NapHUKOBBIA 3¢¢ekT. VYroimpHas KuciaoTa U €€ COoNM, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, TMOJy4YeHHE U TMpPUMEHEHHE.
KauectBennas peakuust Ha kapOoHaT-HMOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM X03siCcTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHWX BEHIeCTBaX Kak O
COEIMHEHUSX Yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH,
yKcycHas kuciota). Mx cocrtaB u xumuueckoe crpoenue. llonarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeJIKax, yriieBoJaax — U UX poJiu
B OKM3HM 4UeJoBeKa. MaTepuaibHOE€ €AMHCTBO OPraHUYeCKHX |

HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuwuii, ero ¢usuueckue u XHUMHUYECKHE CBOMCTBA, IOJydCHUE W
npuMeHeHue. CoequHeHus1 KpeMHus B nipupoje. OOIue npeacTaBieHus: 00
okcune kpemHus(IV) u  kpemuueBoit  kucimore. CHIIMKATBI, UX
UCTIONb30BaHWE B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH. BakHeiimue
CTPOWTENBHBIC  MaTepuaibl: KepaMHKa, CTEKIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoOmeMbl G€30MacHOTO HCIIOJIB30BAHUS CTPOUTEITHHBIX

MaTepuajioB B IIOBCEAHEBHOM KU3HU




2.8

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHEe 00pa30B HEOPraHMUECKUX BEIIECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IIPOBEJICHUE KAYECTBEHHBIX pEAKUUMN Ha
XJIOPU/A-UOHBI W HAONIO/IEHWE TMPHU3HAKOB WX NPOTCKAHUS; OIIBITHI,
oTpakaronme (QHU3MYECKHEe W XUMHUYECKHE CBOWCTBA TaJOT€HOB M UX
coelMHEHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB); 03HAKOMIICHHUE
¢ oOpasnaMu XJIOpHUIOB (TAJOTEHHUIOB); 03HAKOMJICHHE C 00pa3IaMu Cephl U
e€ coelMHEHUSMHU (BO3MOXKHO  HCIOJb30BaHUE BUJICOMATEPHAIIOB);
HaOmroZieHWe  mpolecca  OOyrJIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHCJIOTHI; W3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOW CEPHOM KUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pPEaKIMh Ha
cynbpaT-uoH U HaONIO/IEHWE NpHU3HAKa €€ MPOTEeKaHUs; 03HAKOMIICHHE C
¢u3znueckuMu cBOICTBaMM a3oTa, dochopa U UX coeluHEHUH (BO3MOMKHO
UCII0JIb30BAHME BHJIEOMATEpUANOB), OOpa3lamMu a3oTHBIX U (HOCHOPHBIX
yaoOpeHuit; Mmoay4deHue, cCoOMpanne, pacro3HaBaHWEe M MU3YYCHHE CBOWCTB
aMMuaka; MpoBeJeHNE KaUeCTBEHHBIX PEeaKIMii Ha MOH aMMOHUS U ocdat-
MOH MW U3yYyeHHEe NPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTHI ¢  Meaplo  (BO3MOYKHO
HCIOJIb30BAHME BHUIEOMATEPUANIOB); M3YYEHHE MOJIENEeH KPUCTAJUTMUECKUX
pemi€Tok anmasza, rpaduta, ¢yIepeHa; O3HAaKOMJIGHHE C MPOLIECCOM
aacopOLMu  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJydeHHe, coOupaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOWMCTB YIJIEKMCIIOIO rasa; MpOBEACHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- M CHUJIMKAT-UOHbI M M3y4EHHE IMPU3HAKOB MX MPOTEKAHUS;
O03HAKOMJIGHHE C MPOAYKIHEH CHUIMKATHOW MPOMBIILICHHOCTH; pEUICHHE
JKCIEPUMEHTAJbHBIX 3aJad Mo Teme «BaxHellmne HeMETalIbl U HX

COCIUHCHUA»

Mertaniasl U UX COSIUHCHUS

3.1

OO6mras xapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUHU
ux noJsioxkeHus B Ilepuonnueckon cucreMe XumMuyeckux anemeHtoB J[.H.
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeTaIoB. Mertamnndeckas
CBSI3b M METAJUNIMYECKasl KPUCTAJUIMYECKas pemI€TKa. DJIEKTPOXUMHUYECKUI

pax HaHpH)KeHI/II\/’I MCTAJlJIOB

3.2

duznyeckue M XUMHUYECKHME CBOMCTBA METAJIOB. O6H_[I/Ie CIOCOOBI

MOJIY4YCHHA MCTAJJIOB. IlonsTue o KOppO3un METAlJI0OB, OCHOBHBIC CIIOCOOBI




3alUThl UX OT Koppo3uu. CiiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU
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[llenounble MeTaNIBL: MOJOKEeHUE B lleproauyeckoit cucreMe XUMUYECKUX
sanemeHtoB J[.MI. MeHueneeBa; CTpOEHHE HUX aTOMOB; HAaXOXICHUE B
npuposae. Puznyeckue W XUMHUYECKHUE CBOMCTBA (Ha NpuUMEpe HATPUS U
KaJH/Iﬂ). OKCI/IZII)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie ICJIOYHBIX

METAJUIOB U UX COEIUHEHUN
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IllenoyHo3eMeNnbHbIE METAJIBI MarHuii W KajJblUW: TIOJIOKEHHE B
[Iepnognueckoit cucremMe xumuueckux dnemeHtoB J[.M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxOXJIeHHE B npupoae. Ou3nueckne U XUMUYECKHE
CBOWCTBA MarHusi W Kajblusa. BaxHeWinue COeIMHEHUS KalblHs (OKCHI,

TUAPOKCHI, cOJIH). JKECTKOCTH BOJIBI U CIIOCOOKI €€ yCTpaHeHUSs

3.5

AOMHUHMI: T0J0keHre B [leproinyeckoi cCuCTeMe XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHE aTOMa; HaXOXKAEHUE B Mpupojae. Pusndeckue u
XUMHYECKHE CBOMCTBA aOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHAA W

THAPOKCHU A aJTFOMUHUA

3.6

Kenezo: nonoxenue B llepuoandeckoid cucTteMe XUMHYECKHUX SJIEMEHTOB
J.. MenpeneeBa; CTpOCHHE aTOMa; Hax0XKAeHUE B mpupoie. Pusndeckue u
XUMUYECKHE CBOMCTBA kemne3a. OKCuipl, THAPOKCHabl U conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C 00pasliaMd METaUIOB |
CIUIAaBOB, UX (PM3UYECKUMH CBOMCTBAMH; M3YUEHHUE PE3YyIbTaTOB KOPPO3HUU
METAJUIOB (BO3MOJYKHO HCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIA KaJbIUsl H HATPUsi C BOJOW (BO3MOKHO
WCIIOJIb30BAHNE BHICOMATEPUAIIOB); UCCIICIOBAaHHE CBOWUCTB JKECTKOW BOJIBI;
mporecca TOPEHHs JKeyie3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPHU3HAKOB TPOTEKAHUS KAaYCCTBEHHBIX pEaKIUil Ha
HWOHBI (MarHusi, Kajbllus, altoMuHMs, ImHKa, kene3za(ll) m sxemesza(Ill),
meau(Il); nabGmrogeHue M omucaHWe TMPOIECCOB OKpAIIMBAHUS IUIAMEHU
MOHAMHM  HATpus, Kaausd M  Kalmplus (BO3MOXHO  HCIOJh30BAaHUE
BHUJICOMATEPUANIOB); UCCleoBaHHe aMQpOTEepHBIX CBOWCTB TUIPOKCHIA
ATIOMHUHHS U TUAPOKCUIA LUHKA; pelIeHHe AKCIEPUMEHTATbHBIX 3a1ad Mo

TeMe «BakHelIne MeTaJljIbl U UX COCTUHEHUS)

XUMHS U OKpYy’Karollas cpeja




4.1

Hossie Matepuaiibl v TeXHOJOTUM. BemiecTBa 1 MmaTepuansl B MOBCEIHEBHOM
YKU3HU YeJoBeKa. XUMUA U 3I0pOBbe. be30nacHoe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas moMoIb mpu XMMHUECKHX 03KOrax

" OTPAaBJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOM  TIpaMOTHOCTU. XHUMHUYECKOE  3arpsi3HEHUE
okpyxkatomed cpeapl [IJIK. Ponp XvMUM B pELICHUH 3KOJIOTHYECKUX
npobiem. [IpupoaHbIE HCTOYHUKH YTIICBOJIOPOIOB (yrolib, IPUPOIHBIN a3,

He(Th), MPOYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUN D3KCIIEPUMEHT: H3Y4eHHE O0Opa3loB MaTepuaoB (CTEKIIO,

CIUIaBbl METAJIJIOB, IOJIMMEPHBIE MaTEpUAIIbI)




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

Kon
NpoBePsSIEMOro
TpeOoBaHUs

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

1

[IpencraBnenue:

1.1

0 IO3HAaBAa€MOCTU SIBJICHUI MNPHUPOJbI, MOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHUYECKOM Hayku Kak  oOmnactu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphbl U
MIPAKTHUYECKON IEATEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO

oOu1ecTBa; IOHMMAaHUE MECTa XUMUHU CPeln JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaY4YHBIX MCTOJaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICHOBAHHA BCIICCTB W H3YUCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0JIb30BaTb MOACIU IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccuoHANBHOW MACSITCIBHOCTH, CBS3aHHBIX C
XUMHEH H COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHDKCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYYarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO ~ Kak  chepy cBoed  Oymymiei
po(eCCHOHATLHON JIEATEILHOCTH U C/IeaTh OCO3HAHHBIN BBIOOD
XMMHUU KaK MpO(UIBHOTO TpeAMEeTa IpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHUX 3HaHUH U YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMUYECKUE MOHATUS: XHMHUYECKHH DIIEMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCUTEIbHbIE aTOMHAA U MOJIEKYJIsIpHast
Macchl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHASL MAacca, MOJISPHBINA
00BEM, OKCHJ, KUCJIOTa, OCHOBAHUE, CONb (CPEIHss), XUMHUECKas

peakuus, pCakuuh COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHU




3aMeIleHHs], peakuuu 0OMeHa, TerIoBOi APQEeKT peaknuu, 3K30- U
9HJOTEPMUUECKHE PEAKIUU, PACTBOP, MAcCOBAst 10JIsI XUMUYECKOTO
JNEMEHTa B COCIMHEHHMH, MaccoBas JOJII U  IPOLEHTHAas
KOHIIGHTpalUsl BELIECTBA B PACTBOpE, AP0 aTOMa, JIEKTPOHHBIN
CIIOH aToMa, aroMHas OpOWTadb, PaAWyC aToOMa, BaJEHTHOCTD,
CTETICHb OKHCIICHUS, XUMHYECKasl CBsI3b, IIEKTPOOTPHLIATEIHHOCTH,
NOJsIpHAas W HENOJISpHAas KOBAJCHTHAs CBS3b, HWOHHASl CBS3b,
METaJUTHYeCcKasl CBs3b, KpUCTAUIMUECKas pemeTka (aToMHasl,
WOHHAsI, METAJUIMYeCKas, MOJIEKYJIsIpHas), WOH, KAaTHOH, AaHWOH,
AMEKTPOJINT M HEIEKTPOJIUT, IEKTPOIUTHYECKAs UCCOIMAIINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKknuy, OKUCIUTEIb W  BOCCTAHOBHTEN, OKHUCICHHE U
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIE pEaKIUH, CKOPOCTh XHMHUYECKOMH

peakiuu, karanuzarop, [1/IK, koppo3us MeTamios, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHEHHUS MAacChl,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocCTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHM  XUMHH:  aTOMHO-MOJIEKYJIpHasE  TEOpHus, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIT

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

3.1

YMEHUE TMPAaBHIBHO HCIIOJNB30BaTh M3y4YCHHBIC BEIIECTBA U
MaTepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUS, METAIUIbl H
CIUIAaBBbI, TMPOJYKTHl TEPepabOTKU MPUPOJHBIX HCTOYHHKOB
yIAeBOAOPOAOB (yriisl, MOPUPOJHOTO Tasza, HedpTu) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE W MOHUMAHHE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB U XMMUYECKUX IPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTIHUX

y4eOHBIX MPEMETOB
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HalM4yue ombiTa padoThl C  PAa3IUYHBIMU ~ HMCTOYHHKAMH
uHbOpMAllMM 1O XUMHUU (HAydHas M HAY4YHO-TIOMYJIsIpHas

JAUTepaTypa, CI0BapH, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHMUBATh I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HMX
OpeBpaliCHUAX MW  MPAKTUYCCKOM INPUMCHCHHU HW  YMCHHUC

HCIOJIb30BaTh €€ 11 pemicHus yqe6H0-HO3HaBaT€HBHBIX 3aaa4

Brnanenune ocHoOBaMU MOHSATHUHHOTO anmnapara U CUMBOJMYECKOIO
sI3bIKa XMMHHM JUISE  COCTaBJCHUS (POPMYST HEOPraHUYECKUX
BEIIECTB, YPAaBHEHHM  XHMHUYECKMX  PEaKUuil; OCHOBAMH

xumuueckoit HomeHkiarypsl (IUPAC u TpuBuanbHO)

VYMmenne 00BSACHITH CBs3b TIOJIOKCHUA JJIECMCHTAa B
[Tepromuveckoid CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMHU
CTPOEHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsij sipa,
o011ee YHUCIIO AJIEKTPOHOB), paCIpEACIEHUEM »JIIEKTPOHOB TIO
DHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX NEPUOIOB, KAJIUS

M KaJIbITHS

[IpencraBnenne O NOEPUOAMYECKOM  3aBUCUMOCTA  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (pammyc aroMma,
ANEKTPOOTPUIATENILHOCTD), MPOCTHIX M CIOXKHBIX BEUIECTB OT
MOJIOKeHUsT 3JieMeHToB B [lepuoamdeckoit cucreme (B MajbIxX
MepuoJax M TIJIABHBIX MOJTPYIIAax) WU 3JIEKTPOHHOTO CTPOEHUs

aromMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HCOPraHM4CCKHUEC BECIICCTBA

7.3

XUMHUYECKHUE pCaKINn

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCT M CTCIICHb OKHUCICHHA XHUMHUYCCKHUX OJICMCHTOB,

3apsa HOHa

8.2

BUJ XHUMHYECKOH CBSI3M WU THUII KpHCTaHHquCKOﬁ CTPYKTYPBI B

COCAMHCHUAX

8.3

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

OCHOBaHUI)

8.4

OKHCIIUTCIIb U BOCCTAHOBHTCIIb

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

9.1

MIPpOCTBIX BCHICCTB (KI/ICJ'IOPOII, 030H, BOAOPOL, I‘pa(I)I/IT, ajiMas,




KpeMHUH, a3oT, ¢ochop, cepa, XIop, HATpWid, KaUH, MarHHA,

KaJIbLIMH, aTFOMUHUH, JKEJe30)

CJIOKHBIX BEILECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIbI U THAPOKCHJIBI

metayuioB [-1IA rpynm, amromunans, meau (1), muaka, sxenesa (11 u

02 IT), oxcunst yruepona (II u IV), kxpemuus (IV), azota u dpochopa
(IT'u V), ceprr (IV u VI), cepaucras, cepHas, a30TUCTasi, a30THas,
dbocdopHas, yrojibHas, KpeMHHEBAsI KHCJIOTA U UX COJIN )
MPOTHO3UPOBATh M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B

93 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUs, TPUMEHEHHUE BEIIECTB B

' 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh TMPOTEKAHMS
XHUMHYCCKUX TIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX

10 YMeHHe COCTaBIsATH MOJICKYJISAPHbIE ¥ HOHHBIE ypaBHCHHS
peakuuii, B TOM 4HCIeE:

10.1 peakiuii HOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBAa H3YYEHHBIX KIJIACCOB

' (Tpyrmim) HEOPraHMYECKUX BEIIECTB

10.4 MOJITBEPKIAIOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU

11 YMeHHe BBIUUCIATH (IIPOBOIUTE PACUETHI):

11 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO Macchl BEILECTB,

' MacCOBYIO JIOJIF0O XMMHYECKOIO AJIEMEHTa B COCTUHEHUH

11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB

114 M0 YpaBHEHHUSM XHMHUYECKUX PEaKIUHd M HAXOJIUTh KOJIUYECTBO

' BelecTBa, 00bEM U Maccy peareHToOB WIH MPOIYKTOB PEaKIuu

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH ~METOJaMH HAy4YHOTO TIO3HaHUA (HaOIoJeHUeE,

121 W3MepeHue, OKCIEPUMEHT, MOJCIUPOBAHNE) TpPU UIyYECHUH

' BEIIECTB M XUMHUYECKHUX SBJICHHI; yMeHHE Cc(HOpMyIUpOBaTh
Mpo0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
12.2 0e3omacHO pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOM




MOCYZIOH U 1a00paTOpHBIM 000PYJIOBAHNEM

12.3

mpaBwiIaMu  0€30mMacHOTO  OOpamieHuss ¢ BEHICCTBAMH,
UCIIOJIb3YEMbIMU B MOBCETHEBHOM >KU3HH, MPAaBUIAMU OBEICHUS
B LEMIX COEpeKEHHs] 3J0pPOBbSI M OKPYKAIOWIEH MPUPOIHON
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

MpeaAOTBpaAIICHUA UX BPECAHOI'O BO3I{€I>'ICTBH$I

13

Hanmmuamne MPAKTUICCKUX HaBBIKOB IJIAaHUPOBAaHUA n

OCYIICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX OKCIICPUMCHTOB:

13.1

HU3YUCHUC n OIIMCaHHuEC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-ICCKI/IMI/I N XHUMHYCCKHMMHU SABJIICHUAMU,
OIIBbITBI, HWIUIFOCTPUPYIOIIUE IMPU3HAKN IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

U3y4eHHe CIIOCO00B pa3ieNieHus cMecel

13.3

MOJIyueHUE KHUCJIOpOJa U M3y4eHHE €ro CBOWCTB; MOJIydYeHHUE
BOJIOPOJIa M M3YYEHHE €r0 CBOMCTB; MOJy4YE€HUE YIIIEKHCIOro rasa
U U3y4YEHHE €ro CBOMCTB; MOJy4yeHHE aMMHUaKa U H3y4EHHE €ro

CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM [0Jiei

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHEe  WHIUKATOpoB  (JlakMyca,  METHJIOpaHka U
(benondranenna) it onpeAeaeHUs XapakTepa cpebl B pacTBOPax

KHCJIOT U LIeJIoUei

13.6

HUCCIEJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKUX BCIICCTB
pa3sjindHbIX  KJIACCOB; H3Y4YCHHC BSaHMOHeﬁCTBHﬂ KUCIIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAHUSIMMU, COJIsIMH, MOJIy4YCHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OAHOI0O MCETalla
ApyrumM U3 pacTBOpa COJIM; HUCCICIOBAHUC aM(bOTepHBIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA 1 TUHKA

13.7

pCHICHUC OJDKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIC
KJIaCCbl HEOPraHUYCCKUX COCHHHCHHﬁ)); ((SJICKTpOJ'II/ITI/I‘ICCKaH

JUCCOLIMAIIU «Baxnelmuye HeMeTauIlbl U HX COCAUMHCHUA»,




«Baxuenime MeTaJIbl U UX COCIUHEHUS)

13.8

XMMHWYECKHUE  OKCIIEPUMEHTBI, WUIIOCTPUPYIOLIHUE  INPU3HAKU
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; KaQ4YCCTBCHHBIC PCAaKIIMU
Ha IIPUCYTCTBYIOIIYME B BOJHBIX pacTBOpax MWOHBL: XJIOPHUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, THAPOKCHUA-UOHBI, KATUOHLI aMMOHH, Mardus, KaJlblIus,

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

14

YmMmenue:

14.1

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

3aKOHOMEPHOCTH

14.2

yCTaHaBIMBaTh  CBSI3U  MEXJAYy  peajbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSAMU MW TIPOLECCAMH, IPOUCXOIAIIMMH B
Makpo- M MHKPOMHUpPE, OOBSACHATH MPHUUYMHBI MHOT0O0Opa3us

BCIICCTB




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYJIBI. Xumuueckue d3yeMeHThl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BECIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIE€MEHTOB.

CreneHp OKUCIICHUS

1.4

3aKk0oH IIOCTOSHCTBA COCTaBa BCIIIECTB. OTtHOCHTENIbHASI aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. MaccoBas J0JI4  XHMHUYCCKOT'O

9JIECMCHTA B COCAMHCHUU

1.5

KonnuectBo BemectBa. Monb. MomsipHas macca. MoJisipHBIN 00BEM Ta3oB.

BzanMocBsa3n KOJIMYECTBA, MAaCChI U YHCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duszndeckrue U XUMHYCCKHUE SBIICHUS. XHUMHUYCCKas pCaKkuuga nu eé ITIPU3HAKH.

3aKOH COXpaHEHUS MACChl BEIECTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuomuueckuii 3akoH. Ilepuonmyeckas cuctemMa XMMHYECKHX 3JIEMEHTOB
J.N. Menneneea. Ilepuoabl u rpynnbel. @u3nueckuii CMBICI MOPSIKOBOTO

HOMEpaA, HOMECPOB IIEPpHUOJa U I'PYIIIEI 2JIEMCHTA

2.2

Crpoenue aroMoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnektpoHbl. CTpoeHne
ANIEKTPOHHBIX 000J704YeK aroMoB TNepBbIX 20 XUMUYECKHX DSJIEMEHTOB

Ilepuonnueckoit cucremsl /.. MeHnieneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKHUX DJIEMEHTOB TMEPBBIX
TpEX MIEPHO/IOB, KaJus, KaJIbIHs (pammyca aTOMOB,
ANEKTPOOTPHUIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM  3JEMEHTOB B

Hepnonmqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ’I}IpHa}I )41 HCHOHHpHaH) CBA3b.




BHGKTpOOTpI/IHaTCJIBHO CTb XUMHNUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Meramnnueckast CBSI3b

3.2

Tunel KpucTaJuIMYeCKUX PEIETOK (aTOMHasg, HOHHAs, MeTaJIM4yecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKN U BHIA

XUMHYECKOH CBA3U

Baxwuelire npencTaBUTeNd HEOPraHWYECKUX BemiecTB. Hemeramnsl n ux

COCAMHCHU. MeTaisl U uX COCINHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHUM (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACOJepXKAKUe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

®uU3NYeCKMe M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

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

4.3

duszndecKkue U XUMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIIIOB: JIUTHUA,
HaTpus, KaJus, MarHus u KaJTBITHS, AJTIOMUHUS, Kemesa.

DIIEKTPOXUMUYECKUH P HAIPSHKEHUI METaJJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHUM

HEMETAJIJIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOIa, aMMHaKa

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHIIOB HemeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepoma(Il, 1V), xpemuus(IV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetauioB IA-IIIA rpynn, munka, mexu(Il) u

xenesa(ll, II). [Tonydyenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB aIIOMHUHUS, kKene3a, HuHKa). [lonydenne ocHoBaHMiA

1 aM(pOTEPHBIX THIPOKCUIIOB

4.8

OOu1ue XUMUYECKUE CBOMCTBA KHCJIIOT: XJIOPOBOJIOPOIHOM,
CEepOBOJIOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHON, KPEMHUEBOH,
yrojibHOW. OcoOble XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOW U

a30THOM KHCJOT. HOJIy‘IeHI/Ie KHUCJIOT

4.9

OO0ure xuMu4eckue cBoiicTBa cpenux coeil. [lonydyenue coneit

4.10

HOHy‘-IeHI/IC, co61/1paH1/Ie, pacno3dHaBaHue BOAOPOAA, KUCIOpPOOdad, aMMHAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyuenne amMMuaka, CEpHOM M A30THOW KHCIOT B IPOMBIILICHHOCTH.

O0m1re cnocoObl MOJTyYeHUsT METATUIOB

4.12

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI{I/IHCHI/If/'I

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XaMHUYeCcKUX peakiuii Mo pa3IMyHbIM IMPU3HAKAM: TI0 YHCITY
U COCTaBy YYacCTBYIOUIMX B PEaKIMU BELIECTB, IO TEIJIOBOMY 3PQeKTy, 1o

H3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKIX 3JIEMCHTOB

5.2

TeroBoil 3¢ ¢dexkT XUMHUYECKON peakuuu, TEPMOXUMHMUYECKUE YpPaBHEHHS.

DK30- U SHIOTEPMUYECKHE peaklnuu. TepMOXUMHUYECKHE YpaBHEHHUS

53

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIE pEaKknum. OxkucnuTen n
BOccTaHOBUTENU. [Iponeccsl OKHCIEHNs U BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0aJaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM PEAKIIUU

54

Teopuss  SIEKTPOJUTHYECKOM  JTUCCOLMAIUU. KaTtunownsi, AHWOHBI.
DNEKTPOIUTH U HEANEKTPOJIUTHI. CHITbHBIC U ca0bIe AIeKTPOIuThl. CTeTIeHb

JUCcCcoralu

5.5

Peakiun noHHOTO OOMEHa. Y CI0oBUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TMIOJIHBIE U COKPAILEHHbIE HOHHBIE YPaBHEHUS peakUuid

XUMUS 1 OKpYXaroliasi cpeaa

6.1

BemectrBa un Marc€puajibl B HOBCCHHCBHOﬁ JKM3HH deloBeka. be3zomacHoe
HCIIOJIb30BAHHUEC BCIHICCTB M XHMMHYCCKHUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBa;I IIOMOIIB IIPHU XUMHYCCKHUX 0KOIraX M OTPaBJICHUAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpyXKaromed cpeapl (KHCIOTHBIC IO,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS
[IpenenbHas momyctumasi konmentpanus BemectB (I1K). Ponp xumunm B
pEelIeHUN DKOJOTHYCCKUX TpoOieM. YCHIIGHHE IapHUKOBOTO 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

ITpumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpEMHHS U UX COSAUHEHHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelIbCKOM Xo3siiicTBe. IlpumeHeHune
METaJUIOB U CIUIABOB (CTaslb, YYr'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
INPOMBIIIIEHHOCTH MX coeluHeHui. IloHsATHE O KOppo3UM METallIoB,

OCHOBHBIE CIIOCOOBI 3alIUTEI UX OT KOPPO3UU

6.4

[IpupoHBIE MCTOYHHKH YIIIEBOAOPOAOB (Yrojb, MPUPOJHBIN ra3, He(QTh),




MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY ¥ MPOMBIIIICHHOCTH

HepBOHa‘-IaJIBHBIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yriepoga (MeTaH, 3TaH, STWIEH, aleTHIeH, 3TaHOJI, TJMIIEPHH, YKCyCHas

65 kuciora). TloHsATHE O OMOJOTMYECKH Ba)KHBIX BEIISCTBAX: JKHpax, OeKax,
YIJIEBOAX — M UX POJIM B 'KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o popmMynaM XUMHUYECKHX COETMHEHUN
7.2 Macchl (MacCoBOM) JI0JIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKIM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepadotannoe ["abpuensn O.C., Octpoymo WU.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus: 9-1 kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaborannoe ["abpuensn O.C., Octpoymos U.I'., Cnankos C.A.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOJINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnuoreka LIOP
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