PaGouass mporpamMa mo ydeOHOMY mpeamery «Xumus» (0a3oBblil
YPOBeHb) 5-9 kiacc

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o011ero oOpasoBaHus,
npeactaBieHHbix B @I'OC OO0, a Takxke Ha ocHOBe denepaibHOl paboueit
nporpaMMbl BOCIUTAHMUSI M C Y4ETOM KOHIIENIIMU TpENnojaBaHusl y4eOHOTO
npeamera «XuMHUS» B 00pa3oBaTeNbHBIX —oOpraHusaiusx Poccuiickoi
denepauui.

[Iporpamma mo xumum HaéT MpEACTABICHUE O IENSIX, OOIIEeH cTpareruu
oOy4eHUsl, BOCIHTAHUS W PA3BUTUSA OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepXKaHue,
IpeayCMaTPUBAET PACIPEICIICHHE €ro M0 KiaccaM M CTPYKTYPUPOBAHHUE IO
paszznenaM ¥ TeMaM MPOTPpaMMbl MO XUMHH, OMPEACISICT KOJIMYECCTBEHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIep/KaHMUS, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh M3YYEHUS XHMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
0COOEHHOCTE O0yYaroluXxcs, ONpeNeIsieT BO3MOXKHOCTH MpeaMera JUis
peanu3aiuu TpeOOBaHUM K pe3yJibTaTaM OCBOSHUsI OCHOBHOM 00pa30BaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIEro oOpa3oBaHus, a TakKe TPeOOBaAHUMN
K pe3yibTaTaM OOy4YeHHUs XMMHUHM Ha YPOBHE IeJel u3ydeHHUs MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JESITEIILHOCTH OOYYaroIIerocs IO
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYXKUT OCHOBOW JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ero MpeCTaBICHU 0 MaTEpPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UTParOT HOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TT00ATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH IS  CaMOpa3BUTHS W
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
0o0y4Jaroluxcs, HaBBIKOB HUX CaMOCTOSITEJIbHONW y4eOHOW JesATEeIbHOCTH,



AKCHEPUMEHTAIBHBIX U HUCCIEOBATEIbLCKUX YMEHHM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEATEeIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO  B3TJIla HA ©IWHCTBO MPUPOABI M  YEJIIOBEKA, SBISICTCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCcTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K TIPUPOJEC, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
AKOJIOTUYECKOe 00pa3oBaHuE 00YyUaOIIUXCS.

JlanHbIe HarnpaBiieHUs] B 00y4eHUU XUMUKU O0ECTICUUBAIOTCS CEIU(UKON
cojliep>kaHusl yuyeOHOro TpeaMeTa, KOTOPBIM SBISETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HUEM 0a30BOM HAYKH XUMUM Ha OINpPEeIEHHOM dTare
€€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOT'O OOIIETro 0Opa3oBaHMsI OPHUEHTHUPOBAH
HAa OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TMEPBOHAYAILHBIX TMOHSITUH XUMHH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUYUMBIX MOHSATUN
OpraHUYeCKOM XUMHHU.

CrtpykTypa cofepkaHus IporpaMMbl 10 XUMHUHU c(hOpMUPOBaHA HA OCHOBE
CUCTEMHOI0 MoAxoJa K €€ uzydeHuro. ColiepKaHue CKIIaJIbIBAETCS U3 CUCTEMBI
HNOHATUM O XHUMHYECKOM D3JIEMEHTE W BELIECTBE M CHUCTEMbl MOHSATHUUA O
xuMudecko peakiuu. OO0e STH CUCTEMBbI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHLMUITY TOCJIEN0BATEIBHOTO PA3BUTHUSl 3HAHUN HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOECHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpencTaBieHUN 00 HIEKTPOJIMTHYECKON AUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, PAa3BUBAIOTCS IOCIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMM OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS W BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U MOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOpMUPOBAHUIO
MPEJCTABIEHAS] O XHMHUYECKOM COCTABIAIOIICH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS] K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUCHUEM



3HAHMA W3 paHee M3YYCHHBIX y4eOHBIX MpeameToB: «OKpyKaroluii Mupy,
«buonorus. 5—7 knaccel» u «Pu3ukKa. 7 Kiaaccy.

[Ipy wu3ydeHWHM XUMUU TMPOUCXOAUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HAaykKu Kak  oOOJacTd  COBPEMEHHOI'O0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KYJIBTYpbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKECHUH, JOCTYMHBIX OO0OOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, S3blKa HayKd, B MPHUOOIICHHH K HAYYHBIM METOJaM ITO3HAHMS TIPH
U3YYCHHHM BEIICCTB M XMMHYCCKHX pEaKIuii, B (OPMHUPOBAHUU W PA3BUTHUH
NO3HABATEILHBIX YMEHUH W WX TPUMCHCHHHM B Yy4eOHO-TIO3HABATEIBHOU W
y4eOHO-UCCIEIOBATEIbCKON JIESITEIbHOCTH, OCBOCHHHM TpaBUi 0€30MacHOro
oOpalieHust ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKH3HHU.

[Ipy wu3yuyeHnn XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
Ba)KHOE 3HAUYCHHUE PUOOpETN TaKKe IeNH, KaK:

— (opMUpOBaHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTCILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAmpaBJICHHOCTh OOYYEeHHS Ha CHCTEMAaTHYEeCKOE MpUOOIIeHUE
OoOy4JaromuXxcs K CaMOCTOSITENIbHOM MO3HABATENIBbHON NESITebHOCTH, HAYYHBIM
METOJIaM TMO3HAHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX ~ TPHOOPETEHUIO
OOy4JaroMMMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOTIO3HAaHMS, KIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIUM), HMEIOIUX
YHUBEPCAJIbHOE 3HaUEHUE JJIS PA3INYHBIX BUJIOB JICSITEILHOCTH;

— ¢opMupoBanue o00mIeH (QYHKIMOHATBFHON H €CTeCTBEHHO-HAYYHON
rPaMOTHOCTH, B TOM UYHCJE YMEHHA OOBSICHATh W OICHUBATH SBIICHUS
OKPYXAIOIIEro MUpa, MCIOJIb3Ysl 3HAHUS U OIBIT, IOJYYCHHBIC NPU U3yUYCHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MPoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOU AEATEIBHOCTH;

— (dopmupoBaHne y O0Oy4YalOMUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS TEHHOCTH XWMHWYECKMX 3HAHWN /I BBIPAOOTKH SKOJOTUYECKU
1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOW JESITEIBHOCTH B IEAX
COXpaHEHHMs CBOETO 3JJ0POBbs U OKPY’KAIOUIEH MTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHMS OOIIEUETIOBEYECKUX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tmpoduiass U  HANPaBICHHOCTH
JanbHeHIIero o0yyeHusl.

OO6miee yucno 4YacoB, OTBEAEHHBIX JUIsl WM3YYEHUs] XMMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Heenmo), B 9 kiracce — 68 yacoB (2 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [[oHsATHE 0 MeTOJax MO3HAHUA B XUMHUHU. YHCThIE BELIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

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

Xumuueckas (opmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi J0JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MousipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacu€rel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHUS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Krnaccuduxkanus XuMu4ecKux peakiuil (CoeIuHeH s, pa3ioKeHHs, 3aMelIeHUs,
oOMmeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJ0M, MpaBuiaMu paboThl B TabopaTopuu
U npuéMamu oOpalieHus ¢ JabopaTOpHBIM OOOpYAOBaHHEM, H3yYECHUE U
omucanue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HaOmonenne pusndeckux (TIiaBleHne BOCKA, TassHHUE JIb/a, pacTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUS BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOJIOEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3joKeHue caxapa, B3aUMMOJECHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3auMOJEHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsl CMECEH: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMIAPUBAHWE,  JUCTUJUISIIHS,
xpoMarorpadus, MNpPOBEICHHE OYMUCTKU IIOBAPEHHOW COJM, HAOMIOJCHUE H
ONMCAaHUE PE3YyIbTaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxxHeilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopoa — 3j1€MEHT U MpOCToe
BemlecTBo. HaxokaeHue kuciopojia B mpupone, puznueckue u XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopojga. CriocoOb
MOJIyYEHHUs KHUCIOpoJa B JabopaTopuud U MpoMbIIUIeHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

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

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

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBoicTBa BOJbl. Boma kak pacTtBoputenb. PacTBOpHI.
HacelilieHHble M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 110751 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOAHBIX
BOJ.

Knaccuduxanus sHeoprannyeckux coenueHuit. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIC, aM{(pOTEpHbIC) U
HeconeoOpasyromue. Homenknarypa oxcujaoB. DPuznueckrue U XUMUYECKUE
CBOMCTBa OKCUIOB. [losyuyeHne OKCHI0B.

OcnoBanusi. Knaccudukarusi OCHOBaHWIA: MIENOYHM M HEPACTBOPUMbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

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

Comu. Homenknatypa coneil. @Pu3M4yeckue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAECPkKAHUS KHUCIOpOJa B  BO3MAYXE,
MoJiyuyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOJA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUMKHOBEHUS M TIpeKpalleHus TropeHust (Mokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJIOB M OIKMCAaHWE WX CBOWCTB, IIOJy4YeHHE, COOMpaHHE,
pacrio3HaBaHWE M W3y4YE€HHE CBOMCTB BOJIOpojJia (TOpEeHHUE), B3aUMOJCHCTBHE



Bojiopoja ¢ okcuaoM meau (I1) (Bo3MOKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOMIoIeHHe O00pa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METa/NIaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOJIOJACHUE 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 OJIHOITO METajula JpyrMM M3 pacTBOpa COJM, pEIICHUE
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 MOMBITKU KiIacCHU(pUKAIMA XUMHYECKUX dJeMeHTOB. [loHsiTHE O
IPYIIaxX CXOOHBIX AJEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoanueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # IMHHONEPHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. WM. Menneneena.
[Tepuonpr u rpynnbel. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX siaep. M3oTombl. OIEKTPOHBI.
CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
ITepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl paJnuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAUIMYECKUX CBOMCTB 110 TPYINaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuoanueckoll  cUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumuueckast cBsizb. KoBajeHTHas (moyisipHass M HEMOJISIPHAs)) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb  okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OkucIeHUs U BOCCTaHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTENU.



Xumuueckuii IKCnepumenm:

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

Mesxcnpeomemmnuie ceasu

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

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

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbI, PAJAMOAKTUBHOCTh, MOJICKYJa, JJICKTPUUECKUM 3apsijl, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, (pu3MUecKue BEIUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/bI, COTHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILUIUBO, BOJHbBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAsl peaKus

[Tepunonuueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalus, KaldblUs M HUX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoii
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOU CBSI3U. TUIBI KPUCTAIITUUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOKMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBS3H.

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

Knaccudukanus XuMHUUECKMX pEakIui MO pa3IUyHbIM IpU3HaAKaM (110
YUCJTy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MEHCHUIO CTEIEHEH OKHUCICHHUS XMMHYECKHX JJEMEHTOB, IIO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKIuu, TEPMOXUMHUYECKUE YPABHEHMUS.



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

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

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIMH. DIIEKTPOJIUTHI u
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MexXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3IMYHBIMU BUJAMHU XUMHYECKOU CBsi3U. Ctenens auccounanuu. CUIbHbBIE U
cia0bIe DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIE M COKpAaII¢HHBbIC WOHHBIC ypaBHeHUs peakiuid. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJICH B CBETE MPEICTABJICHUN 00 AJIEKTPOJMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuil IKcnepumenm:

03HAKOMJIEHHE C MOJESIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JECUCTBHUS  PA3IMUHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECcCa TUCCOLUUALMHU KHUCIOT,
miesoye U coiel (BO3MOXKHO MCIOJIb30BaHUE BUJIE0 MATEPUAIIOB), TPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pasyoKeHus, COCIMHEHUS), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IMOMOIIBI0 KAaYECTBEHHBIX PEAKIUNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTtanibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u pu3ndecKkrne CBONCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpEe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdoYaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMeHeHue. Jlerctrue
XJIOpa ¥ XJIOPOBOJIOPOJA Ha OpPraHW3M 4YesloBeKa. BaxkHelmune XJIOpHUIbl U UX
HaXOXJCHHUE B MPUPOJIE.



O6mast  xapakrepuctuka 3i1eMeHTOB  VIA-rpynmbel.  OcobGeHHocTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneH! okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA MNPOCTBIX BEHIECTB — KHUCJIOpPOAAa M  CEpbl. AJUIOTPOIHBIE
MOAU(PUKALIMY KUCIOPOJa U cepbl. XUMUYECKUE cBOMCTBa cepbl. CepoBOa0pO,
cTpoeHue, (¢u3MUecKue MW XUMHYecKkue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUJoB. CepHas KuclIOoTa, (U3MUYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenudpuyeckrne). XUMUYECKUE PEaKIINH, JeKallhie B OCHOBE MPOMBIIIIEHHOTO
cnocoba moxydeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cynbdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B mpupojae. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CPEIbI
COCIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mmas xapakTepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKUCIEHUS. A30T, pacnpoCTpaHEHUE B
npupoje, Gpusnueckrue U XuMH4eckue cporictBa. KpyroBopor azora B mpupoze.
AmMuak, ero pU3MYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conmu amMoHUS, UX (GU3HUECKHE W XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHue,
¢usznueckre ¥ XUMHUYECKHME CBOWCTBAa (OOUIME KakK TMpeACcTaBUTENs Kiacca
KucnoT u crneuuduueckue). Vcmonap3oBaHe HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MHUHEPAJIBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HeHHE OKpY>Karolen
Cpeabl COEAMHEHUAMM a30Ta (KUCIOTHBIE TOKAH, 3arPSI3HEHUE BO3/1YyXa, MTOYBBI
u BosoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, uzndeckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocharoB B
KayecTBE MUHEPAJIbHBIX y100pEHUI.

O6mrast  xapaktepuctuka dnemeHToB [VA-rpymmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, aluIOTPOIHbIE
Monu(pUKalMK, pPacIpoCTpaHEHUE B MpHUpPoAe, (U3MYECKHEe U XUMUYECKHe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupozae. OKCUabl yriiepona,
ux (uU3nuecKue W XUMHUYECKHE CBOWMCTBA, NEHCTBHE HA JKUBBIE OPIaHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHEe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza Ti00anbHOrO IMOTEIUICHUS KIMMAaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaora U e€ coid, UX (QU3NYECKHE U XUMHUYECKHE
CBOIICTBA, MOJy4YyeHUE W NpuMeHeHue. KadecTBeHHas peakius Ha KapOoHar-
noHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, ATWICH, alleTHICH, dTAaHOJ, TIUIEPHH,
YKCyCHasi KucioTa). llpupomHple HCTOYHMKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN ra3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIICHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yrieBoJax — U UX POJIM B J)KM3HU YelloBeKa. MaTepHuaibHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHWYECKUX COCIUHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHEeHUs KpeMHHsS B mpupojae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kxpemaueBoi kucinore. CHUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MAaTEPHAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHCBHOM KM3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (puU3ndecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUWHEHUU (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0Opas3lamMu XJIOpPUIOB (TaJoreHUu0B),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATepUasIoB), HaONMOJEeHUE Tpoliecca OOYyrIMBaHUs
caxapa TMOJ JEWCTBUEM KOHIICHTPUPOBAHHON CEpPHOU KHUCIOTHI, H3y4eHUE
XUMUYECKMX CBOWCTB  pa30aBICHHON CEpHOW  KHCIIOTHI, IPOBEJICHHE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHHE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUANIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpECHHH, MOTyYeHHE, COOUpaHNUE, pacIIO3HABAHKE H
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAYECTBEHHBIX pEaKIHMii Ha HOH
aMmMoHUST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), H3YYEHUE MOJENIEH KPUCTAIMYECKUX
peméTok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7CcopOIMy pacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHe, COOMpaHWe, paclo3HaBAaHWE M H3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHHE KAa4YeCTBEHHBIX pEaknuid Ha KapOoHAT U
CWIMKAT-UOHBI M W3YYCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmne HeMeTaaibl U UX COCAUHEHUS .



MeTajjabl 1 MX COeAMHEHUS

OO0miass xapakTEepUCTUKAa XUMHUYECKUX OJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanyueckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METaILIOB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMUECKAs] PEIIETKA. DIEKTPOXUMHUYECKUI P
HalnpspDKEHUW MeTayuioB. Pu3nyeckue M XUMHYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: nonokeHue B Ilepuoauueckord — cucreme
xuMHuueckux 3neMeHToB [l. 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojge. duznueckue W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HATpus W Kanus. [IpuMeHeHue IeT0YHbIX
METaJIJIOB U UX COCTMHCHUH.

IllemouHO3EeMEIbHBIC METAIbl MAarHUMii W KaJbLMH: TOJ0XCHHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHtoB J[. WM. Mennaeneesa,
CTPOEHHE HMX aTOMOB, HaXxOXJAeHHUE B mpupoje. Pu3znueckue U XUMHUYECKHUE
CBOWMCTBa MarHus W Kalbliud. BakHeiine coeauHeHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHSHHUS.

AnoMuHui: mnosiokeHue B Ileproanyueckoil cuUcTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHE aToma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMQOTEpHBIE CBOWMCTBA
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
xenesa (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Yy4YCHHE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHJIA
KaJbIls M HaTpUs C BOJOW (BO3MOXKHO HCIIOJIB30BAHHME BHACOMATEPHATIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIe3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAaHUE BHUJCOMATEPHUATIOB), TMPU3HAKOB MPOTEKAHUSA
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusi, KaJablHs, ATFOMUHMS, [IMHKA, Kee3a
(IT) m xeneza (III), memu (II), HaOmomeHue © OMUCAHHE MPOLIECCOB
OKpalllUBaHMWS TUIAMEHM WOHAMU HaTpus, Kajausg U KajablHs (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEpPHANIOB), HCClieoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeuIme MeTaJuIbl U UX COCIUHECHUS.

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 OKpY Kalollel cpebl (MpeaeabHas 10mycTuMas
KOHIIeHTpanusi BemiecTB, pAanee — [IJIK). Ponp xumum B penieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

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

Mescnpeomemmuoie ceasu

Peanuzamus MeXnpeIMETHBIX CBSI3€M MpU M3YyYCHUU XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKalusi, NepPUOANYHOCTh, HaOIIOACHUE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®usnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TONBI, PAaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPHUUYECKUWU 3apsiji, MPOBOAHUKH,
HNOJYIPOBOAHUKH, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKas pemETKa, CIUIaBbl, (U3UYECKUE BEIUYMHBI, CAUHUIIBI
M3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIJIAHETHI, 3BE3/1b1, COMHILE.

buonorusi: gorocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA00OpeHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEILHbIE BEIIECTRA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJIHBIE 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
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPATULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaKalOT TOTOBHOCTh  OOYy4YaroNIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA M
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

IIEHHOCTHOTO  OTHONICHUS K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBOM U
OTEUECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIET0BATEILCKOM, TBOPYECKOW M JPYrUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIHHOCTH
IIPYU BBITIOJTHEHNUN YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKHX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOMNOHMMAHUIO M  B3aUMOIIOMOIIM B  Mpolecce dToM  ydyeOHOMU
NEeATEeNIbHOCTH, TOTOBHOCTU OILICHMBATh CBOE MOBEIAEHHUE M IOCTYIKH CBOMX
TOBapHIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUYECKHUE MPEIACTABICHUS O BEIIECTBE M XUMUUYECKOU PEaKIIvH,
COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBIISAIOLIUE
OCHOBY JJIsl TOHUMAaHHMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHMBBI, HAIPABICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUUI
M0 XUMHH, HEOOXOJUMBbIC sl OOBSCHEHHS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOM KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPABOYHOM  JIMUTEPATypoOil, JOCTYHHBIMH  TEXHUYECKMMH  CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIeJ0BaTeNIbCKOU
JEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTH U YPOBHsI 00yUYeHUs B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COONIIOACHHS TpaBWJI  O€30MacCHOCTH  MpHU
oOpallleHUu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PealbHOM JKU3HU,

S) Tpy10BOro BOCIIMTAHMS

MHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MPOQEeccuil U Tpyaa pa3iuuHOTO
pona, yBaXKeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAGKTOPUU MPOAOIKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMHU, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, yCHenmHONH mpodeccCHoHaIbHON ACATEILHOCTH W Pa3BUTHUSA
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPOdeCcCHOHATbHOU
cpene;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTMYECKH LEJIECO00pa3HOEe OTHOUIEHWE K IMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIECTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omnacHoro oOpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
¢u3nYecKoMy U MCUXUYECKOMY 3/10POBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
npaBUjl OE€30MAaCHOTO TMOBEACHUS NpH padoTe C BEIIECTBAMH, a TaKXKe B
CUTYalMsIX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOTydaeMble TIPU U3yUYCHUU XUMUH, IS
pelIeHusl 3a/a4d, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, s
MOBBIIIEHUSI YPOBHSI 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHUS TIJ100aJIbHOTO
XapakTepa SKOJOTUYECKUX MPOOJeM W MyTed HMX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTHUYECKOTO MBIIUJIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

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

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JiornuecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICT XUMUYECKUX TOHSATUN (BBIACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMH MOHATHIMH ), UCTIOJIb30BaTh
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; JAeNaTh MNPE3CHTALUIO
pEe3yJIbTAaTOB BBIMIOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  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).

PeryasiTuBHBIe YHUBepPcaJIbHbIe Y4eOHbIE 1eiiCTBUSA:

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



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
Y TO3HABATEJIbHBIX 3a7a4, CAMOCTOSTEIBHO COCTABISATh WIM KOPPEKTHPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOIb30BaTh M AHAIM3UPOBATh KOHTEKCThI, IPEMJIaracMbleé B YCJIOBUHU
3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB MO OCBOCHHUIO OO0A3aTEIBHOIO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpaMmoi,
BBIJICIISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS HAy4YHbIE 3HAHUSA, YMEHHS U CIIOCOObI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUS», BB
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K kxonmy oOydenust B 8 kjacce npeaMeTHbIe Pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

e PpacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKHM BJIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAas
U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJl,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEINBHOCTD, CTEIIEHb OKUCICHUS, XUMUAUYECKas pEeaKLHus,
KJIaccuUKaIs Peakuii: peakiiui COSANHEHUS, PEAKIIUU PA3IOKEHUS,
peakiuu 3aMelIeHHs, peakIMyu OOMEeHa, JK30- U SHIOTEPMUUYECKUE
peakIuu, TerIoBoi d(eKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aToma, aToMHasi opOuTaidb, paadyc aromMa, XUMHUYECKas CBS3b,
NOJISIPHAsE U HENOJIApHAs KOBAJIEHTHAs CBA3b, HWOHHAS CBS3b, HWOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLIEHTpAILIKsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS [IPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JJI COCTaBJIeHUS (HOpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENsATh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OMHApHBIX
COCMHEHUAX, NPHUHAIIECKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY



coeMHeHU mo ¢dopmyliaM, BUJ XUMHUYECKOW CBS3U (KOBaJCHTHAs M
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

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

OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyro (opmy [lepuomnyeckoit
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucrteMa XUMHYEeCKUX diemeHtoB J[. W.
MeHneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 10 AIEKTPOHHBIM CJIO0SIM);
KJIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKHE PEaKIUu (II0 YUCITY U COCTAaBYy YYaCTBYIOIIUX B
pEeakiuy BEIIECTB, MO TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAaHWE  NpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
IPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU TPOTEKAHHUS XUMUYECKUX
IPEBpAIEHU B Pa3INYHBIX YCIOBUSX;

BBIUUCTISATH OTHOCHTEIbHYI0O MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO0 »dJeMeHTa 1o (opmyre
COEIMHEHHUs, MAacCOBYIO [OJII0O BEHIECTBA B pPacTBOpPE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEPAIlMUd MBICIUTEIBLHON NEATETbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH — s
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4yHble  METOAbl  TO3HAaHWUS —  HAONIOJEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEabHBIA U MBICIICHHBIN);

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



K

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

KOHIly oOyueHus B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

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

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

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHUMHUYECKHX
3JIEMEHTOB B COEJAMHEHUSAX PA3JIUYHOrO COCTaBa, NPHUHAMJIECKHOCTD
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBsI3W (KOBaJEHTHAas, WOHHAas, MeTauIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (opmyre,
XapakTep cpeAbl B BOAHBIX PAacCTBOPAX HEOPraHUYECKUX COEAUHEHUM,
THUIl KPUCTAIUTMYECKOUN PElIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci Ilepuoguueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
pas3nuyaTh MOHATHUS «riaBHas moArpynma (A-Tpynma)» W «moOodHas
noarpynmna (b-rpynna)», Manele U OOJbLIME MEPUOABI, COOTHOCUTH
0003HauYCHMUS, KOTOpPhIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



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

KJIacCU(PUIIUPOBATh ~ XUMUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIECTBA, XUMUYECKHUE PEaKINU (II0 YUCTY U COCTAaBYy yYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY A(D(EeKTy, M0 U3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEUPUISCKUE XUMHUUYECKUE
CBOMCTBa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKInii;

COCTaBJISITh YPAaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
mieioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

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

BBIUUCTISITh OTHOCHUTEIbHYIO MOJEKYISIPHYI0 M MOJIAPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbiM 00OpYJOBaHWEM, a TaKXe IMpaBuia oOOparieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOIYYCHUIO U COOMpPaHUIO
ra3zo00pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJNTh  PEAKIMH, TOJATBEPKIAIONIME KAYeCTBEHHBIH COCTaB
Pa3sTUYHBIX BEIISCTB: pPACMO3HaBaTh OMNBITHBIM TYyTEM  XJIOPHU-,
Opomun-, womua-, KapoObonat-, ¢Qocdar-, cunmmkar-, cymnbdar-,
TUAPOKCUI-MOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OTCPAIMH MBICIUTCIIEHON JCATEIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHne, CHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJEHUE, U3MEPEHUE, MOJICITUPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

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

1 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

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

YyernoBeKa

12 BemiecTBa 1 XuMu4deckue 15 | bu6moreka [IOK

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

Hroro no pazneny 20

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

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

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

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

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

Hroro no paszneny 30




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

XumMuueckasi cBi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

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

3.2 OKHCIUTENTHHO- 8 bubmorexa HOK

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

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uupposbie
Ne i/ P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. g | | bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 Bubmrorexa LIOK
' PYIIBL. P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 :meﬁeHToE VA Ir) mbl. A30T, hocdop u 7 1 bubmmorexa [TOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
UX COEAMHEHHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX g | ) bubnuorexa [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636




KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA METAIIOR 4 hitps://m.edsoo.ru/7f41a636
bubmmoreka [{OK
2 B 7 16
3 AKHENUIINE METAJUIIBI U UX COEINHEHNS hitps://m.odsoo.rw/7f41a636
Hroro no pazneny 20
Paznea 4. Xumus v oKpy:Kaomasi cpeaa
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmmorexa TOK
' ettt P i hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Tema ypoKa

DJIeKTpOHHbIe N (poBbIe

KoauvecTBo | oOpa3oBaresibHbIe pecypchl
4acoB
[Ipenmer xumuu. Pose XuMuu B )KU3HU YesioBeka. Tena u
1 BemeeTEa 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c
2 IToaaTre o MeTogaxX MO3HAHUSA B XUMUH 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0d227e
3 [Tpaktuueckast padota Ne 1 «IIpaBuia paboThl B 1abopaTopuu 1 bubnuotexa [JOK
1 IpUEMBI 0OpaIeHust ¢ Ta00paTOPHBIM 000PYTI0OBAHUEM) https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa 1 cMecH. CriocoObl pas3iesieHus: cMecei 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckast padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe 1 bubnuoreka [JOK
OYHMCTKHU TIOBAPCHHOW COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa OK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX | bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cloKHBIE BELECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTABa BEILECTB. XUMHUUECKas popmyIa. 1 bubnuoreka [IOK




BanenTHOCTh aTOMOB XUMHUUYECKHX 3JICMECHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHocutenbHas atoMHast Mmacca. OTHOCUTENbHAS bubnuoreka [IOK
MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
bubmauoreka IIOK
12 MaccoBas 10JI1 XUMHYECKOTO DJIEMEHTA B COSTUHECHUU
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 KommuecTto Bemiecta. Moiabs. Mo as macca
FIIFICCTRO Betliectia. RIOME. MOMpHAi M https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
14 OU3NYECKUE U XUMUYECKHUE SBJICHUA. XUMUYECKAs PeaKius
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCclioBUA NPOTEKAaHUS XUMHUYECKUX PEAKIINI Bubamorexa [IOK
P Y P peattt https://m.edsoo.ru/ff0d3a16
bu6moreka [IOK
16 3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUUECKHE YpaBHEHUS
https://m.edsoo.ru/ff0d3b88
17 Brruncienust Koau4yecTBa, MacChl BEMIECTBA 0 YPaBHEHUAM bubnuoreka [JOK
XUMHUYECKUX pPeaKIHil https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bubnuoreka [JOK
paslioKeHUs, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB — yuéHbIi-3HITUKIONIEAUCT. O000ImEeHnE bubnuoreka [IOK
19 .
CHUCTEeMAaTHU3alus 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponsnas padora Nel no teme «BemiectBa u XuMHueckue bubnuoreka [JOK
peakuum» https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecsk razos. CoctaB Bo3ayxa. Kuciopon — bubnuoreka [JOK
3JIEMEHT W POCTOE BeniecTBo. O30H https://m.edsoo.ru/ff0d448e
2 duznyecKkue U XUMHUYECKHUe CBOMCTBA KUCIOPoa (peakinu bubmmoreka [JOK
okucieHus, ropenue). [lonstue 06 okcugax https://m.edsoo.ru/ff0d4614
23 CrniocoObl mosryyeHHst KUCIopo/a B 1abopaTopuu U bubnuorexa [IOK




poMBbIIIEHHOCTH. [IprMeHenne kucnopoaa

https://m.edsoo.ru/ff0d497a

TemmoBoit 3((heKkT XUMHUECKON peaKIiu, TOHITHE O

bubmnoreka LIOK
24 TEPMOXMMHUYECKOM YPaBHEHHH, dK30- U SHIOTEPMUUECKUX
https://m.edsoo.ru/ff0d4790
peaxkuusax
)5 TormuBo (HedTh, Yroias 1 MeTaH). 3arpsi3HEHUE BO3/IyXa, bubnuotexa [JOK
CHOCOOBI €ro NpeoTBpaIleHUs https://m.edsoo.ru/ff0d4c4a
26 [IpakTrueckas padorta Ne 3 no teme «llomyuenue u cobupanue bubnuoreka [JOK
KHCJIOPOJ1a, U3YYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
7 Boaopon — sneMeHT u mpoctoe BemectBo. HaxoxaeHnue B bubnuotexa [JOK
IpUpo e https://m.edsoo.ru/ff0d4dd0
)3 du3nYeCcKre U XUMUYECKUE CBOMCTBA Boopoaa. [I[pumenenne bubnuotexa [JOK
BOJOpOa https://m.edsoo.ru/ff0d4dd0
29 [Tonatre o0 kucIOTaX M COJISIX bubmmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOpl oTy4eHus1 BOJAOPOAa B JIA0OPATOPHH Bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 [Tpaktrueckas padota Ne 4 o teme «Ilonmydyenue u cobupanue bubnuoreka [IOK
BOJIOPO/Ia, U3YUYECHHUE €TI0 CBONCTBY https://m.edsoo.ru/ff0d4{42
. N bu6mmoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO hitps-//m.edsoo.ru/f0d542¢
13 Brruncnenus 00pEMa, KOJIMUECTBA BEIIECTBA ra3a 10 €ro bubnuorexa LIOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 005EMOB ra3oB 0 ypaBHEHHUIO PEAKIUU Ha bubmuoreka [JOK
OCHOBE 3aKOHa O0BEMHBIX OTHOIIECHHH Tra30B https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
35 DU3NYECKUE U XMMUYECKHE CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a




bubmunoreka LIOK

36 CocraB ocHoBaHuil. [loHsTHE 00 HHAMKATOPAX
https://m.edsoo.ru/ff0d59e2
37 Bopa xak pactBoputens. HacblllieHHbIE 1 HEHACHIIIEHHBIE bubnuoreka [IOK
pactBOpbl. MaccoBasi 10J1s1 BELIECTBA B PaCTBOpE https://m.edsoo.ru/ff0d5b40
[Ipaktuyeckas padora Ne 5 o teme «IIpurotoBienue
. . . . bubnuotexa [JOK
38 PacTBOPOB C OMpPEACTIEHHON MAaCCOBOH JI0JI€H pacTBOPEHHOTO
https://m.edsoo.ru/ff0dSeba
BEILIECTBA»
19 KonTponsnas padora Ne2 no teme «Kucnopoa. Bogopoa. bubnuoreka [JOK
Bona» https://m.edsoo.ru/ff0d6342
bu6mmoreka [IOK
40 Oxcuppl: cocTaB, Kiaccu(uKalys, HOMEHKIAaTypa
https://m.edsoo.ru/ff0d664e
41 ITosyyeHne ¥ XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H bubmmnoreka IIOK
aM(}OTEepHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
42 OcHoBaHHUs: COCTaB, KIacCU(pUKAIIHI, HOMEHKJIATypa
https://m.edsoo.ru/ff0d67ca
. . bu6mmoreka [IOK
43 [TonyyeHue u XUMHYECKUE CBOMCTBA OCHOBAHUM
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukanms, HOMCHKIaTypa Bu6mmorera [IOK
' ’ H P https://m.edsoo.ru/ffOdfee?
. bu6mmoreka [IOK
45 [TonyyeHnue u XUMHYECKHE CBOMCTBA KUCIIOT
https://m.edsoo.ru/ffO0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CHOCOObI OTYYECHHS, bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTiueckas paborta Ne 6. Pemenue skcepuMeHTanIbHbBIX
bu6mmoreka [JOK
47 3a1a4 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX

COEIMHEHUN

https://m.edso0.ru/00ad9b7c




43 ['eneTnyeckas CBSI3b MKy KJIACCAMH HEOPTaHUYECKUX bubnmnoreka [JOK
COEIMHEHU I https://m.edsoo.ru/00ad9a50
49 O06o00menne u cucTeMaTu3anus 3HAaHUK Bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
50 KonTtponsnas padota Ne3 o teme "OCHOBHBIE KITaCChI bubnuorexa [IOK
HEOPraHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad%ela
51 [TepBbie MOMBITKHN KIACCU(UKAITUU XUMHUYECKUX IJIEMEHTOB. bubnuotexa [JOK
[ToHATHE O TpyIIIaX CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema bu6mmoreka [IOK
xuMuueckux anemeHToB . . Menneneera https://m.edsoo.ru/00adaS52¢
53 [Iepuoasl, rpynmsl, TOATPYIIIBI Bubamorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX sifep. M30Tomnbl bubmorexa OK
https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0UYEeK aTOMOB JIEMEHTOB bubnuoreka [JOK
[Tepuonnueckoit cucremsl J[. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHHUIO bubnuoreka [IOK
B [lepuoanueckoii cucreme /1. 1. Menaeneesa https://m.edsoo.ru/00ada824
3nauenue [lepronnueckoro 3aKoHa s pa3BUTHS HAYKU U
- bu6mmoreka [IOK
57 npaktuku. . . MenaeneeB — y4éHblid, I1e1aror u
https://m.edsoo.ru/00ada96e
rPpaKJIaHUH
53 PesepBHblit ypok. O6001IEeHHE U CHCTeMAaTHU3alHs] 3HAHUIH / bubnuoreka [JOK
Bcepoccuiickas nmpoBepodHas paboTa https://m.edsoo.ru/00adb33c
59 KonTtponsHas padota Ne4 o reme «CtpoeHue aroma. bubnuorexa LIOK
Xumnueckas cBs3b» / Beepoccuiickas mpoBepouHast paboTta https://m.edsoo.ru/00adb486
60 DIEeKTPOOTPULIATENILHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB bubmmoreka [JOK




https://m.edsoo.ru/00adaab8

bubnuoreka IIOK
61 Wonnas xumuueckas CBsI3b 1
https://m.edsoo.ru/00adac34
bubmauoreka IIOK
62 KoBanentnas nossipHas XuMu4eckasi CBA3b 1
https://m.edsoo.ru/00adaab8
63 KoBanenTHas HEMOIApHAST XUMUYECKas CBSI3b 1 bubmmorexa HOK
p https://m.edsoo.ru/00adaab8
64 CreleHp OKUCIIEHUS 1 bubmaorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHUCIINUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINNA 1 bubmmorexa LOK
peakdl hitps://m.eds00.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 bubmaorexa LIOK
https://m.edsoo.ru/00adb076
67 PesepBubIit ypok. O6001IeHNE ¥ cHCTeMaTH3allusl 3HAaHUH TI0 | bubnuoreka [JOK
teme «CTpoeHue atToMa. XuMHU4YECKas CBSI3b» https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O6001IEHNE U CHCTEeMaTH3aIKs 3HAHUH 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Tema ypoka KoanuecrBo DJIeKTPOHHBbIE HU(PPOBHIE
YACOB o0pa3oBaTe/ibHbIE pecypcChl
| [Tepuonnueckuii 3akoH. [lepruoanueckas cucTeMa XUMHYECKUX | bubnuorexa [JOK
anemenToB J. 1. Menaeneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHUECKHX | bubnuorexa [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
bu6moreka [IOK
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
https://m.edsoo.ru/00adb7e2
4 Buael XuMHUYecKoi#l CBSI3M U THITHI KPHUCTAITMYECKUX PEMIETOK 1 bubmorexa HOK
P p https://m.edsoo.ru/00adbac6
5 Kontponbras padorta Nel o reme «IloBTopenue u yriyoneHue |
3HAHUM OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»
6 Knaccudukanus XuMu4ecKuX peakiuii Mo pa3audHbIM | bubnuoreka [IOK
NPU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu XUMUYECKo# peakuuu. [lonstue o 1 bubnuorexa [JOK
TOMOTEHHBIX U T'€TEPOreHHBIX PeaKUAX https://m.edsoo.ru/00adbe9a
[Tonarue o xumuueckoMm paBHOBeCHH. DAKTOPHI, BIUSIONINE HA
. bu6mmoreka [JOK
8 CKOPOCTh XUMHUYECKOW PEAKLIMH U MOJI0KEHNE XUMUYECKOTO 1
https://m.edsoo.ru/00adc28c
paBHOBeECHs
bubmuoreka [JOK
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLIUU 1
https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTHueckoit aucconuanu. CUIbHbIE U cladbie | bubnunoreka [JOK
DIIEKTPOJIUTEI https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK
11 HoHHbIE ypaBHEHHUS peaKkuil 1

https://m.edsoo.ru/00add448




XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE

bubnuoreka [IOK

12 MPECTaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIUAIIH https://m.edsoo.ru/00add5d8

13 XVMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnuorexa [JOK
JNEKTPOJUTUYECKON JUCCOLMALINN https://m.edsoo.ru/00add8b2

14 [TonsiTue o ruapoU3e coJien bubmmorexa [HOK
https://m.edsoo.ru/00add9d4

. bubmnoreka [IOK
15 O06o01enre U cucTeMaTu3alus 3HaHU https://m.edsocl)_.lru/OOadddl2

16 [Ipaktuueckast padota Ne 1. «Pemenne skCiepuMeHTATbHBIX bubnuotexa [JOK
3a1a49y https://m.edsoo.ru/00addbfa

17 KonTpomabHas pabota No2 o teme «IeKTpOIUTUYECKAs bubnuoreka [JOK
qucconranysa. XMMUYECKUE PEAKIIMU B pacTBOPAX» https://m.edsoo.ru/00addecO

18 OO6mras XxapakTepUCTUKA rajJOTeHOB. XUMHYECKUE CBOMCTBA Ha bubnuoreka [IOK
npuMepe Xjiopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComnsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bubnuoreka [IOK
MOJy4YEHHUE, IPUMEHEHHUE https://m.edsoo.ru/00ade104

20 [IpakTrueckas padota Ne 2 o Teme «IlomydeHue coystHOM bubnuoreka [JOK
KHUCJIOThI, U3y4YECHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

o1 Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEaKILMil, €CIIU OJIUH bubnuoreka [JOK
W3 pEeareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488

bubnuoreka [JOK
22 OO1as xapakTepucTuka 3neMeHToB VIA-rpynmsl hitps-//m.c dsocI)_.[ru/OOa de6ida

3 AmnotponHbie MoauUKauu cepbl. HaxoxaeHue cepbl u eé bubnuoreka [JOK
COEIMHEHUH B ITpUpoae. XUMHUUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoniopos, cTpoeHue, GU3nvecKkue 1 XMMUYeCKUe CBOMCTBA Bubmmorexa LIOK

https://m.edsoo.ru/00ade802




Oxcunpl cepbl. CepHast KHCIIOTa, (GPU3HUECKUE U XUMUIECCKHEC

bubnuoreka [IOK

25 .
CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JISKAIUE B OCHOBE IIPOMBIIINIEHHOTO
. bubnuoreka [JOK
26 croco0a MmoJTydeHus: CEpHON KUCIOTHI. XUMHUYECKOE
. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COETMHEHUSIMU CEPbl
. bubnuorexa [JOK
27 Borunicnenue MaccoBoi 10711 BbIXO/A MPOIYKTa PeaKuu
https://m.edsoo.ru/00adec8a
OO011as XapakTepUCTUKA AIEMEHTOB V A-Tpymibl. A30T,
28 acrnpoCTpaHEHue B MpUpPoJe, PU3NUECKUE U XUMUYECKUE Bubmrotexa LIOK
p up p PHPOE, https://m.edsoo.ru/00adeeab
CBOICTBa
29 AMMHaK, ero pundeckrne U XUMUIECKHNE CBOMCTBA, MOTYyICHUE bubnuoreka [JOK
U IIpUMEHEHNE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padota Ne 3 mo teme «Ilonmydyenne ammuaka, bubnuoreka [IOK
HU3yYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/00adf180
N . bu6moreka [IOK
31 A3oTHas KucaoTa, €€ (PU3NIeCKue U XUMHIECKIE CBOMCTBA
https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KAUE€CTBE
. bu6mmoreka [JOK
32 MHHEPAJIBHBIX YI00peHU. XMMUYECKOE 3arpsi3HEHUE
. https://m.edsoo.ru/00adf518
OKpYXarollel cpeibl COEAMHEHUSIMU a30Ta
13 ®dochop. Oxcun docdopa (V) u pochopnas kucnora, bubnuoreka [JOK
(bu3znuecKkrue U XMMUYECKUE CBOMCTBA, OTyYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATbHBIX bubnuoreka [JOK
ynoopenuii. 3arpssHeHue npupoaHoil cpeanl pocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B mpupoe, pusndeckue u bubnunoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepoaa, ux pusndeckne U XUMHUECKHE CBOMCTBA. bubnuoreka [JOK




DKosornyeckrue nmpooaeMbl, CBI3aHHBIE C OKCHIOM Yriepo/ia
V)

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

N bubnuoteka [JOK
37 VYroJibHAsI KUCHOTA U €€ COJn
https://m.edsoo.ru/00ae006c
18 [MpakTaeckas padora Ne 4 o teme "TlosrydaeHue yTriIeKUCIOTO bubnuorexa [JOK
ra3a. KauectBeHHas peakius Ha kapOoHaT-uOH" https://m.edsoo.ru/00ae027e
39 [TepBoHauanbHBIEC MOHATHS 00 OPraHUYECKUX BEMIECTBAX KaK O bubnuorexa [JOK
COEAVMHEHUAX yriaepoaa https://m.edsoo.ru/00ae054e
. bubnuorexa [JOK
40 Kpemuuii u ero coeqmHeHus 1
https://m.edsoo.ru/00ae080a
41 [TpakTrueckast padota Ne 5. Permenue sxcriepuMeHTaTbHBIX bubnuorexa [JOK
3a7a4 o TeMe «BaxxkHelmne HeMeTauIbl U UX COSTUHEHU) https://m.edsoo.ru/00ae0bf2
4 KonTtponpHas padota Ne3 o teme «BakHeimne HeMeTalIbl | bubnuoreka [IOK
UX COCOUHCHUS https://m.edso0.ru/00ae0el 8
OO01as XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB — METAJIJIOB.
bubmoreka [IOK
43 Merannuueckasi CBSI3b U METAJUIMUECKasi KpUCTAIMYECKast
. . https://m.edsoo.ru/00ae103e
peméTka. Pu3nyecKkue CBOMCTBA METAJIOB
m XUMHUYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH PSiJT bubnuoreka [JOK
HanpsHKEHUM METaioB https://m.edsoo.ru/00ael 156
O6mue croco6b! nomyyenus MetamioB. CrutaBbl. Beruncinenus
. bubmuoreka [JOK
45 110 YPaBHEHUSIM XUMHYECKUX PEAKLIMii, €ClIi OJMH U3 PEareHTOB
https://m.edsoo.ru/00ael 156
COJICPKUT IPUMECH
bubmuoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAIIIOB
https://m.edsoo.ru/00ael1278
bubnunoreka [JOK
47 [IlenouyHble MeTaNIBI H

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




bubmuoreka [IOK

48 Oxcupl U THJIPOKCHIBI HATPUS U Kallus
https://m.edsoo.ru/00ael14b2
N . bubnuorexa [JOK
49 [llerouHO3eMeETbHBIC METAIUIBI — KAJIbIIMK M MarHui
https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
50 Baxneiiinme coequHEHNS KaJIbIU
https://m.edsoo.ru/00ael5e8
51 O0006111eH1E U CUCTEMATH3aLUs 3HAHUI
bubmmoreka [{OK
52 JKECTKOCTE BOJIBI M CIIOCOOEI €€ yCTpaHEHU S
a yerp https://m.edso00.ru/00ael1 886
53 [Tpaktrueckas padota Ne 6 mo teme "XKECTKOCTH BOJIBI U bubnuotexa [JOK
METO/Ibl €€ YCTPAHEHHUS" https://m.edsoo.ru/00aelae8
. bu6anorexa IHIOK
54 AnroMUHAI !
https://m.edsoo.ru/00ael c64
. bubmoreka [IOK
55 AMdoTepHbIe CBOMICTBA OKCHA M THIPOKCHIA
https://m.edsoo.ru/00ael c64
bubmuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ael1d86
bubnuoreka IHOK
57 Oxcunpl, THApOKCUIBI 1 conn xkene3a (II) u xemnesa (11I) 1
https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN
59 [Ipaktuueckas pabora Ne 7. Pemienue skcrepuMeHTaIbHbBIX bubnuoreka [JOK
3a7a4 1o teMe «BaxkHelmue MeTamibl 1 UX COEIUHEHUSD) https://m.edsoo.ru/00ae3de8
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, €CITU OJTMH
bubmuoreka [JOK
60 W3 PEareHToB JIaH B U30BITKE UITU COACPKUT MPUMECH.
. https://m.edsoo.ru/00ael1750
Brruncnenust MaccoBol A0 BbIXOJa NPOAYKTA PEAKIIMHI
61 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUI




KonTtponsHas padora Ne4 o teme «BaxHeHIne METaJIbl U UX

62 1
COETMHEHU S
. bu6mmoreka [{OK
63 BemecTBa 1 Marepuaiibl B IOBCEJHEBHOW KU3HU YEIOBEKA 1
https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arpsA3HeHue OK aroley cpeanl 1 bubnmorexa [TOK
p pyKaomt peAt https://m.edsoo0.ru/00ae4270
bubmmoreka [{OK
65 Ponp XxuMum B perieHnn SK0JIOTHYECKUX MPoOIemM 1
https://m.edsoo0.ru/00ae4270
b K
66 PesepBubiit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3SHAHUH 1 nommorexa LO
https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3SHAHUH 1 bubmorexa LOK
https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1 bubmorexa LOK
https://m.edso0.ru/00ad9cb2
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

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

1.1

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

MaccoBas J10Jig BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOPE

1.2

HUIITIOCTPHUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHMN B
IIPUMEHATE OTHU MOHATHUA IpPH OINHCAHHMU BCIICCTB W HX

MpEeBpaIleHU A

1.3

HCIIOJIb30BAaTh XUMHNYCCKYIO CUMBOJIUKY JIA COCTABJICHUA q)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IMOCTOAHCTBA COCTAaB4, ATOMHO-MOJICKYJISAPHOI'O YYCHUS, 3dKOHa

ABoraapo

1.5

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

COCAUMHCHUAX

1.6

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




Y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TEIIIOBOMY 3(hdeKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa 1o (opmyIie

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAyYHBIE  METOJbl  TO3HAHUA  —
HaOMIOZICHUE,  WU3MEpPEHHEe,  MOJCIUPOBAHUE,  DKCIIEPUMEHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHeWmne MpPEACTABUTEIN HEOPraHUYECKUX

BECIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKHUX TTIOHSTHH: OKCHI,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEENIATh MPUHAAJICKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy

coenuHeHul no Gopmynam

2.3

KJIaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIECTBA

24

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

XUMHUYCCKUX peaKHI/Iﬁ

2.5

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

IPEBpAICHUI B pa3JIMYHBIX YCIOBHIX

2.6

ClIeJOBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOW IOCYIOM U
1a0opaTOpHBIM 00OPYJOBaHUEM, a TAKXKE MpaBUiIaM OOpalleHus ¢
BEUICCTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO HOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEeHIECTB (BOJOPOJia U KUCIOPOAA), IPUTOTOBIICHUIO
pacTBOPOB C ONPENEIEHHON MacCOBOM J0JIed pacTBOPEHHOIO
BEILECTBA, IUNIAHUPOBATH U IIPOBOJAUTE XUMHUECKHUE DKCIIEPUMEHTHI
10 PAClO3HABAHUIO PACTBOPOB ILIEIOYEW U KUCIOT € MOMOILIBIO

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

2.7

IpOBOAUTDH paC‘{éTBI IO YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepumoamueckas cucrema
xumudeckux snemeHtoB . . MenneneeBa. CtpoeHue aroMoB.
XuMudeckas CBSI3b. OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE

peaKIum»

3.1

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

CTCIICHb OKHCJICHUA

3.2

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

3.3

OTIHCHIBATh u XapaKkTepHu30BaTh TaOINYHYIO bopmy
[leproguueckoil CHUCTEMBl XUMHUYECKHX DJIEMEHTOB: pa3iHyaTh
MOHATHS «rJ1aBHas mnoarpynmna (Arpynma)» U «oOodHas

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

34

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

[Tepuoanueckoii cucreme

3.5

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

OJICKTPOHOB U paCHpCACICHHUEC UX 110 3JICKTPOHHBIM CJ'IO?IM)

3.6

OonpeaciiATb  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

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

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkuus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX IIOHATHH: PacTBOp,
JJIEKTPOJIUTHI, HENIEKTPOIIUTBI, JIEKTPOIUTHYECKAs TUCCOLUALN,
peaKku HOHHOTO 0OMEeHa, KaTaluu3aTop, XMMHUUECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTUMbIE peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuy, OKHCIIUTED,
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XUMHUYECKas CBS3b (KOBaJIeHTHas, HWOHHAas,
MeTajsIn4yeckasi), KpucTajuyimyeckas pemeéTka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peaKkuu

1.2

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

MpeBpaIieHUun

1.3

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

HOHHOI'O 0OMeHa

1.4

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

peakuuii

1.5

IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKINH

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

COCAUHECHUA»

2.1

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

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIUX
CYILICCTBOBAaHHUC IeHETUYECKOH  CBS3U MCKAY  BCUICCTBAMU

Ppa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHH, BO3MOXHOCTHU NMPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX

24

CJICAOBATh IIpaBHJIaM IIOJIb30BAHUA XUMHYECKOM HOCY)IOIZ n




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

ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO ra3a)

2.5

IMPOBOAWTL PCAKOWH, HNOATBCPKAAIONINC Ka4eCTBEHHBIA COCTAaB
Pa3IMYHBIX BCHICCTB: PaCIIO3HABATL OIBITHBIM HYTGM XJIopuna-,
Opomua, woamn, KapOonar, ¢ocdar, cwmkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHUWA, HOHbI U3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux monaruit: [IJIK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHﬂTB OCHOBHBIC OHepaHI/II/I MLICHHTGHBHOﬁ ACATCIIBHOCTU —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHCTeMaTH3aIIHIO,
BBISABJIICHHUC HpI/I‘—II/IHHO—CHe,ZICTBeHHBIX CBSISGf/i — I I/ISy‘-IeHI/ISI
CBOWCTB BEIIECTB M XMMHYCCKHUX PEAKIUH; €CTECTBEHHOHAYYHbIC
METOJIbI MO3HAHUS — HAOJIOJICHUE, W3MEpPEHUE, MOJICIHPOBAHHE,

AKCIIEPUMEHT (PeaTbHBIM M MBICJICHHBIH )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XUMUU B dKU3HU YEIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemectBa. dusnyeckrue CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

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

Crioco0sI pasneneHus cMmecen

1.3

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

Y4EeHHE

1.4

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHMUYECKHX DJIE€MEHTOB.
3aKkOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHasi MoOJIEKyJsipHass Macca. MaccoBast 1O XHUMHYECKOIO

9JIEMCHTA B COCAMHCHNU

1.5

KonunuectBo BemectBa. Moinb. MosnsipHas macca. B3auMocBs3b KOJIMUYECTBa,
Macchl M YHUCNA CTPYKTYPHBIX €AMHMII BemecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMsI  MacChl  BEIIECTB. XHUMHUYECKHE  YpaBHEHUS.
Knaccudukanus XuMuUdeckuxX peakuuid (COeAMHEHHUs, Ppa3loXKEHus,

3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOU, C
npaBuwjiaMu paboTel B Jj1abopaTopud W mpuéMamMu  oOpamieHus ¢
nabopaTopHbIM 00OpyIOBaHMEM, H3YYeHHE U OMHCaHuEe (UBNYECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIIECTB, HaOmoeHue (PU3NUIEeCKuX
(naBneHue BOCKa, TassHUE JIbJA, paCTHpaHUE caxapa B CTYNKE, KHIIEHHE U
KOHJICHCAIIUSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHIE METHOM

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




ONMCAaHHE TMPHU3HAKOB TMPOTEKAHHMS XHUMHUYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHON KUCIOTHI C XJIOPHIOM OapHsi, pazokKeHHue
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJEHCTBHUE JKEI€3a C
pactBopom coiu menu(Il), m3ydeHuwe crmocoOoB pasneneHusi cmecei (c
MOMOIBIO  MarHuTa, (UIBTPOBAaHWE, BBIIAPUBAHHUE, JTUCTHUILISAIMS,
xpomatorpadusi), MpoBeJICHNE OYNUCTKU MMOBAPCHHOUN COJIM, HAOIIOJCHUE U
ONHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HUTIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTEIM HEOPraHMYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — smeMeHT u mpoctoe
BemiecTBo. HaxoxmeHue Kuciopoia B MpupoJie, GU3NUECKUe U XUMUIECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CrocoOb
MOJy9eHHs KHCJIOpoJa B JabOpaTopuy M TMPOMBIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoze. O30H — aJutoTpoInHas MOAU(DUKALUS KUCIOpOa

2.2

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

BO3/IyXa, yCUJICHUE MapHUKOBOTO 3((eKkTa, pa3pyleHue 030HOBOTO CIIOS

2.3

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

Kuciote! u conu
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MoutspHbiii 00BEM ra3oB. Pacuérsl o XUMUYECKUM ypaBHEHUSIM

2.5

dusznyeckue CcBoWCTBa BOAbl. Boja kak pactBoputenab. PacTBOpHI.
Haceimienapie 1 HEHACHIIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10Jis BelllecTBa B PacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpOB B MpUpoJie U B )KU3HU 4enoBeka. Kpyrosopot
BOJIbl B IIPUPOJC. 3arpsA3HEHHE NPUPOJIHBIX BOJ. OXpaHa M OYKMCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Kmaccudukamms
OKCHJIOB: coJieoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, amM(OTepHbIe) U
HecosieoOpazyromue. Homenknarypa okcunoB. @U3nveckre U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHUI0B

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHui. DuznMueckue M XUMHUUYECKHE




cBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucior. @usndeckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcT MetaimmioB H.H. bekerosa.

[Tony4yenue kucnot

2.9

Conu. Homenknatypa coseit. U3nveckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[Tonydyenue coisent

2.10

I'enermueckas CBI3b MCXKAY KiIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHMMHMYECKUN DKCIEPUMEHT: KAYEeCTBEHHOE OIPEACNICHUE COJep KaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHne, cOOMpaHne, pacrio3HaBaHue U U3ydeHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aMMOACHCTBHS BEIIECTB C KHCIOPOIOM
W YyCIOBHS BO3HUKHOBCHHS W TMPEKpamleHUs TopeHus (Toxapa),
O3HaKOMJICHHE ¢ 00pa3IaMu OKCHIOB M OIMCAaHUE UX CBOWCTB, MOJTydCHHE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWCTB Bojopoaa (TopeHue),
B3anMo/ieiicTBre Boopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO MCHob30BaHNE
BHJICOMATEpPHasIoB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMNpeAeNEHHOW MaccOBOM
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTallIaMU
(HaTpueM W KanbIeM) (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHAIIOB),
OTpeJesieHue PAacTBOPOB KHUCIOT U WIeNIoYel ¢ MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIECTB Pa3IUYHBIX KIIACCOB,
HaOI0/IeHUEe WM3MEHEHHs] OKpPacKd WHJIUKATOPOB B pacTBOpax KHUCIOT H
niesnouei, n3ydeHue B3anMoaeicTeus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCIIOTBI, KHUCJIOT C MeETaJUlaM{, DPEaKIHil HeWTpaau3aluu, MOJy4eHHE
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOTO MeTallja JIPYTUM U3
pacTBopa CoJiu, pelIeHre SKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHelne

KJIIaACCbl HCOPraHU4CCKUX COCHHHCHHﬁ))

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

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

[lepBpie TOMBITKH KiIAacCU(PUKAUK XUMHYECKUX 3JeMeHTOB. [loHsTHE O
TPYIIax CXOAHBIX AJIIEMEHTOB (IET0OYHBIC U HIEIOYHO3EMETbHbIE METAIIIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yroT ampOTepHBIE

OKCUIBI U TUAPOKCHUIBI




3.2

Ilepnoanueckuit 3akoH. Ilepuonnueckas cucremMa XMMHUYECKHX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u IIMHHONEPHOIHAS (HOpPMBI
[Tepuonnueckoit cucrembl xuMuueckux 3iemeHToB J[.M. MeHneneena.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICI MOPSAKOBOIO HOMEpPAa, HOMEPOB

nepruoJa v rpyiIibl 3JICMCHTA
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Crpoenne aromoB. CoctaB aroMHbIX sjep. M3oTombl. DIeKTPOHBI.
CtpoeHue »dIeKTPOHHBIX O000JI0OYEK aTOMOB TMEpBbIX 20 XMUMHUYECKUX
anemeHTOB llepnomuyeckoi cucremsl .M. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro IMojokeHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUsl pajnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUINYECKUX CBOWCTB IO TPYIIIaM M IEPHOJAM.
3nHauenne Ilepumommueckoro 3akoHa u  Ilepuogmueckoi  cucTeMbl
XUMHUYECKUX JIEMEHTOB JUIsl pa3BUTHs Hayku U npakTtuku. [[.J11. Mennaenees

— Y4EHBIN U TpaXKJaHUH

3.5

Xumuyeckasi cBsizb. KoBasneHTHas (MOJisipHAss M HEMOJIApHAs) CBS3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XAMHYECKHX dJIEMEHTOB. MloHHas CBSI3b

3.6

CreneHb OKHCJICHHUA. OKUCINTEIIFHOBOCCTAHOBHUTEIIHLHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBHUTEIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHEe OOpa3loB BEIIECTB METAUIOB H
HEMETAIIJIOB, B3aUMOJEHCTBHE THAPOKCHIA IIUHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEJICHHE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PeaKIuil (ropenue, peaxkuu

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepromnuecknii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
JI.1. Menneneea. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAIHs, KAJIBLHS U

UX COCIMHEHUN B COOTBCTCTBHM C  IIOJIOKCHHUECM  OJICMCHTOB B




[leprouueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

Crpoenue BeniecTBa: BUABI XUMUYECKOW CBsI3U. THUIBI KpUCTAUIMYECKUX
pElETOK, 3aBUCMMOCTb CBOWMCTB BEIIECTBA OT THUINA KPHUCTAIIMYECKON
pPEemETKH W BUJA XUMHYECKOW cBs3u. Kiaccupukamuss m HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHapOoJHas U TpUBUAIbHAs). XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K PA3JIM4YHBIM KJIACcCaM HEOPraHWYECKHUX

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

1.3

Knaccudukanuss XuMHUYECKMX peaklUil MO pa3lIuyHbIM IpU3HAKaM (110
YuClIly W COCTaBy YYaCTBYHOIIMX B pPCaKMU BCHICCTB, IO TCIIJIOBOMY
a¢hdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO YYaCTHIO KaTaliu3aTopa). DK30- M HSHAOTEPMUYECKUE
pE€aKknu, TCPMOXUMHYCCKHUEC YPABHCHUAA. ITonsarue o CKOPOCTHU XUMHYECKOH

peaknuu

1.4

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

ITOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — PEaKlUU, DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakiuu. (COCTaBIICHUE YypPaBHEHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA C HCIOJIb30BAaHHEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

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

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHHEC C MOICISAMH KPUCTAJUIMYCCKUX
peIJ_IéTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(l)I/ITa n
anMasa), CJIOKHBIX BECIICCTB (xnopnz[a HanI/IH); HUCCICA0OBAaHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOH pcaknun OT BO3JICHCTBUA Pa3JINIHBIX (I)aKTOpOB;

HCCIICAOBAHUC  DJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCHICCTB, IIPOLECCa




JUCCOLMALMM  KUCIIOT, LIeJ0o4Ye U coJsiell (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MIPOTEKAHUS peaklUUil MOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIICICHUE
raza, oOpa3oBaHHE BOJbI); ONBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pa3oKEeHUs, COCAMHEHMs); PACHO3HABAHME HEOPraHMYECKUX BEIIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHune W (pU3MYECKHe CBOMCTBA
MPOCTBIX BEIIECTB — TraJIOTCHOB. XUMHUYECKHE CBOWCTBA HA IIPHMEpE XJIopa
(B3auMoeiicTBHE ¢ MeTalllaMi, HEMeTaJlJIaMH, IeJI04aMH). XJI0POBOAOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIY4CHHUE, TIPUMCHCHUC.
JelictBue xjopa W XJOPOBOJOPOJa HAa OPraHU3M ueloBeKka. Baxneimiue

XJIOPUABI 1 KX HAXOXKIACHUC B IIPUPOJLC
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OO6mras xapaktepucTuka 3ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (QU3NUECKHe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOIHBIE
MOAM(UKAIIMK KHUCIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa CEpBHI.
CepoBosiopoa, crpoenue, GU3NYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
cepbl Kak NpPEICTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢busznyueckue M XUMHYECKHE CBOMCTBa (0OlIMe Kak MpeACcTaBUTENs Kiacca
KUCIOT U crnenuduueckre). XUMHUYECKUE PEeaKlUU, JIekKallhue B OCHOBE
MIPOMBIIIIJIEHHOTO Cloco0a TMOJMy4yeHUs CepHOU KHchoThl. IlpuMeHeHue.
Conu cepHOM KHCJIOTBHI, KauyeCTBEHHas peakius Ha Cylb(ar-uoH.
Haxoxpaenue cepsl U e€ coennHeHuil B mpupoae. XUMHUUYECKOE 3arpsi3HEHUE
OKPYKaIOIEeH Cpe/ibl COCTMHEHUSIMU CEPhI (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALICHHUS

2.3

OOmiast xapakrepucTuka 51eMeHTOB VA-rpynmnbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoje, (uznyeckue M XUMHUeckue cBoiicTBa. KpyroBopor azora B
npupoje. AMMHAK, ero (PU3NYECKUEe U XUMHUECKUE CBOMCTBA, MOJyYeHUE U

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




MIPUMCHCHUC. KauecTBennas pCaKkius Ha HOHbBI aMMOHMUA. AzoTHas KHCJIOTA,
e monydeHue, (QHU3MUECKHE U XHUMHUYECKHE CBOiicTBa (oOmme Kak
IpeACTaBUTENd Klacca KUCIOT M crneuuduueckue). Mcnonb3oBanue
HUTPATOB W COJIGH aMMOHHS B Ka4yeCTBE MHHEPAIBHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKpYXKAloWEeH cpenbl COEAMHEHHSIMH a30Ta

(KUCIOTHBIE JOXKIU, 3arpsI3HEHUE BO3/1yXa, IOUBbI U BOJOEMOB)
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@®ocdop, amroTpornHbie Moaupukamuu  Gocdopa, Puzmueckne u
xumudeckue cpoiictBa. Oxcun  docdopa(V) u docdhopHas kucnora,
¢usznueckne M XUMHYECKHE CBOWCTBA, MojdydeHue. Vcnonap3oBaHue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHU

2.5

Obmas xapakrtepuctuka 3nemMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETMEHW OKHCICHUSA. YTIIEPOJ, aJUIOTPOITHBIE
Mo M (UKAIIMH, PAaCTIPOCTpaHEHUE B MPUPOJE, PU3MUECKHE U XUMUYECKUE
cBoiictBa. Ajcopomusi. KpyroBopor yrimepoma B mpupoae. OKCHABI
yriepoaa, ux (U3NYECKHEe U XUMHUUYECKHE CBOWCTBA, JEHCTBHE Ha KUBBHIC
OpraHW3Mbl, T[OJY4Y€HHE U NPUMEHEHHE. OKOJOTHYECKHEe MpOOJIeMBl,
cBs3aHHbIEe ¢ okcuaoM yriepoaa(lV); rumoresa rio0anbHOTO MOTEIICHUS
KIIuMaTa; NapHUKOBBIK d¢¢dekT. VYroiapHas KuciaoTa U €€ CONM, HUX
¢usznueckne W XUMHYECKHE CBOWCTBA, IIOJNy4YeHHE M IMpPUMEHEHHUE.
KauecTtBennas peakuus Ha kapOoHaT-HOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJIbCKOM X03siCTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHWX BEIIeCTBaX Kak O
COEIMHEHUSX Yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TJINIEPUH,
yKcycHas kuciota). Mx coctaB u xumuueckoe crpoeHue. [lonstue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeiKax, YrlIeBoAax — U UX POJIU
B OKM3HM 4UeJoBeka. MarTepuaibHOoe €AMHCTBO OPraHUYecKHuX |

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

KpeMuwuii, ero ¢musnueckue W XUMHYCCKAE CBOMCTBA, IOJy4CHHE |
npuMeHeHune. CoequHeHus1 KpeMHus B ipupoje. OOIue npeacTaBieHus: 00
okcune kpemHus(IV) u  kpemuueBoit  kucimore. CHIIMKATBl, UX
UCTIONb30BaHWE B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH. BakHeiimue
CTPOWTENBHBIC  MaTepuaibl: KEepaMHKa, CTEKJIO0, IIEMEHT, OCTOH,
xkene300eToH. [IpoOmeMbl 0€30MacCHOTO HCIIOJIB30BAHUS  CTPOUTEIHHBIX

MaTepuajioB B IIOBCEAHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa30B HEOPraHMUECKUX BEIECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IPOBEJICHUE KAYECTBEHHBIX pEAKUMN Ha
XJIOPU/A-UOHBI W HAONIOEHWE TMPHU3HAKOB WX NPOTCKAHUS; OIIBITHI,
oTpakaronme (QHU3MUECKHEe W XHMHUYECKHE CBOWCTBA TaJOT€HOB M UX
coelMHEeHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ oOpasnaMu XJIOpUIOB (TAJOTEHHUIOB); 03HAKOMJICHHE C 00pa3IaMu Cephl U
e€ coeauHEHUSIMU (BO3MOXXKHO  HCIOJIb30BaHUE  BHJIEOMATEPHAJIOB);
HaOmroZIeHWe  mpolecca  OOyrJIMBaHUsS — caxapa  TOJa  JCHCTBHUEM
KOHIUEHTPUPOBAHHON CEPHOM KHCJIOTHI;, WU3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIIEHHOW CEPHOUM KUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pPEaKIMU Ha
cynbpaT-uoH U HAONIOIEHHWE NpU3HaKa €€ NMPOTEKaHUs; O3HAKOMIICHHE C
¢uznueckuMu cBOICTBaMM a30Ta, dochopa U UX coeluHEHUHN (BO3MOMKHO
HCIIOJIb30BAHME BHJIEOMATEpUANIOB), OOpa3lamMu a3oTHBIX U (OCPOPHBIX
yaoOpeHu; MmoTy4YeHue, coOMpanne, pacro3HaBaHHEe M MU3YYCHHE CBOMWCTB
aMMuaka; MpoBeIeHNE KaUeCTBEHHBIX PEeaKIfii Ha MOH aMMOHUS U ¢ocdat-
MOH M W3y4yeHHWEe NPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI € Meaplo  (BO3MOYKHO
HCIOJIb30BAHME BHUIEOMATEPUANIOB); W3YYEHHE MOJIENed KPUCTAJUTMYECKUX
pemi€Tok anmasza, rpaduta, ¢yIepeHa; O3HAaKOMJIEHHE C IIPOLIECCOM
anacopOLMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIéM U
YCTPOMCTBOM MPOTHBOrasa; IOJydeHHe, coOupaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOWMCTB YIJIEKMCIIOrO rasa; MpOBEACHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- M CUJIMKAT-MOHbI M M3Y4YEHHE IMPU3HAKOB WX MPOTEKAHUS;
O3HAKOMJICHHE C TMPOAYKIMEH CHIMKATHON NPOMBIIUICHHOCTH; DPELICHUE
JKCIEPUMEHTAJbHBIX 3a7a4 1o Teme «BaxHelne HeMeTaIbl M UX

COCIUHCHUA»

Mertaniasl U UX COSIUHCHUS

3.1

OO6mras xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux noJsioxkeHus B Ilepuonnueckoi cucreMe XuMuyeckux annemeHToB J[.H.
MenpaeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeTaioB. Mertamndeckas
CBSI3b M METAJNIMYECKAsl KPUCTAJUIMYECKas pemerka. DIEKTPOXUMHUYECKUI

pax HaHpH)KeHI/II\/’I MCTAJlJIOB

3.2

duznyeckue M XUMHYECKHME CBOHCTBa METAJIJIOB. O6H_[I/Ie CII0COOBI

MOJIYYCHHA MCTAJJIOB. IlonsTue o KOppO3ruu MCTAIJIIOB, OCHOBHBLIC CIIOCOOBI




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

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU
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[[lenounble MeTaNIBL: MOJOKEeHUE B [lepronnyueckoi cucteMe XUMUYECKUX
sanemeHtoB [[.MI. MeHueneeBa; CTpOEHHE HUX aTOMOB; HAXOXICHUE B
npuposae. Puznyeckue W XMMHUYECKHE CBOMCTBA (Ha MpUMEpe HATPUS U
KaJH/Iﬂ). OKCI/II[I)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie IICJIOYHBIX

METAJUIOB U UX COEIUHEHUN

34

IllenoyHo3eMeNnbHbIE METAJIBI MarHuii W KajdblUW: TIOJIOKEHHE B
[Iepnognueckoit cucremMe xumuueckux dnemeHtoB J[.M. Menneneesa;
CTPOEHHE MX aTOMOB; HaxOXJeHHE B npupoie. Ouznueckne U XUMUYECKHE
CBOWCTBA MarHus W Kajbliusa. BaxHeWinue COeNMHEHUS KaJlbIHs (OKCHI,

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

3.5

AOMHUHMI: T0J0KkeHrEe B [lepromyeckoi cucTeMe XUMUYECKUX SJIEMEHTOB
J.1. MenneneeBa; CTpOCHHE aToMa; HaXOXKIAEHUE B mpupoae. Puzndeckue u
XUMHYECKHE CBOMCTBA altOMUHUSA. AMMOTEpHBIE CBOWCTBA OKCHAA U

THIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nonoxenue B llepuoandeckoid cucTteMe XUMHYECKHUX SJIEMEHTOB
J.. MenpeneeBa; CTpOCHHE aTOMa; Hax0XAeHUE B mpupoie. Pusndeckue u
XUMUYECKHE CBOMCTBA keme3a. OKCuipl, THaApoKCcHabl u conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C 0OpasliaMd METaUIOB |
CIUIAaBOB, UX (PM3UYECKUMH CBOMCTBAMH; M3YUEHHUE PE3yIbTaTOB KOPPO3HU
METAJUIOB (BO3MOYKHO HCIIOJIb30BaHHE BHUACOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIA KalbIMsl M HATPUsi C BOJOW (BO3MOXKHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB); CCIICIOBAaHUE CBOMCTB KECTKON BOJIBI;
mporiecca TOpPEHHs JKeye3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPHU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pEaKIUil Ha
WOHBI (MarHus, Kajbllus, amtoMuHMS, ImHKa, kenesa(ll) u sxemesza(Ill),
meau(Il); nabGmrogeHue M omucaHWe MPOIECCOB OKpAIIMBAHUS TUIAMEHU
MOHAMHM  HATpWs, Kaausd M  Kalmblus (BO3MOXHO  HCIOJh30BaHUE
BHUJICOMATEPUANIOB); UCCleJloBaHHe aM(pOTEepPHBIX CBOWCTB TUAPOKCHIA
ATIOMHUHHS U TUAPOKCUIA LMHKA; pelIeHHe SKCIEPUMEHTATbHBIX 33a1ad Mo

TeMe «BaxkHelIe MeTaJljIbl U UX COCOUHEHUS)

XUMUS U OKpYy’Karollas cpeja




4.1

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

" OTPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKON  TI'PaMOTHOCTH. XUMHUYECKOE  3arpsi3HEHUe
okpyxkatomed cpeapl [IJIK. Ponp XumMum B pELICHUH 3KOJIOTHYECKUX
npobisem. [IpupoiHBIE HCTOYHHUKH YIIIEBOJOPOIOB (YroJib, IPUPOIHBINA Ta3,

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

4.3

XUMUYECKUN DSKCIIEPUMEHT: H3Y4eHHE O0Opa3loB MaTepHaioB (CTEKJIO,

CIUIaBbl METAJIJIOB, OJIMMEPHBIE MaTEpUAIIbI)




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

[IpencraBnenue:

1.1

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

oO11ecTBa; TOHUMaHUE MECTa XUMUU CPeld JPYTUX €CTECTBEHHBIX

HayK

1.2

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

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

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

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHUX 3HaHUH U YMCHHUEC IIPUMCHATDH

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

2.1

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

peaknuus, pCakuuh COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHU




3aMeIleHHs, peakuuu 0OMeHa, TeIoBoi AP PEeKT peakiuu, 3K30- U
9HJOTEPMUUECKHE PEAKIUU, PACTBOP, MACCOBAst 10JIsI XUMUYECKOTO
JNMEMEHTa B COCIMHEHHWH, MaccoBas JOJI1 U  IPOLIEHTHAas
KOHIIGHTpaLUsl BEIIECTBA B PACTBOPE, SAPO aroMa, JIEKTPOHHBIN
CIIOH aToMa, aTOMHas OpOuTanb, PaguyC aToMa, BaJEHTHOCTD,
CTETICHb OKHUCIICHUS, XUMHYECKasl CBSI3b, IIEKTPOOTPHLIATEIHHOCTH,
NOJSIpHAasE W HEMNOJIApHAsh KOBAJCHTHAs CBs3b, HOHHAS CBS3b,
METaJUTMYeCcKasl CBs3b, KpUCTAIMYECKas pemeTka (aToMHasl,
WOHHAsI, METaJUIMYeCKas, MOJIEKYJIIpHas), HWOH, KAaTHOH, AaHWOH,
AMEKTPOJINT M HEIEKTPOJIHT, SJIEKTPOIUTHYECKAs UCCOLMAINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKknuu, OKUCIUTEIb W  BOCCTAHOBHTENb, OKUCICHHE U
BOCCTAaHOBJIGHHE,  3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIe pEaKIUH, CKOPOCTh XHMHUYECKOMH

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

2.2

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

cocTaBa, 3aKOH ABOTraJpo

2.3

TEOpPUHM  XUMHH:  aTOMHO-MOJIEKYJISpHasi  TeOpusi, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIT

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

3.1

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

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTIHUX

y4eOHBIX MPEIMETOB

3.3

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

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

HMCIOJIb30BaTh €€ 1 peicHus yqe6H0-H03HaBaTeHBHBIX 3aaa4

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

xumuueckoit HomeHkiarypsl (IUPAC u TpuBHnanbHOM)

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

W KaJIbITHS

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

aromMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HCOPraHM4CCKHUEC BECIICCTBA

7.3

XUMHYECCKHUE pCaKINn

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCT M CTCIICHb OKHUCICHHA XHUMHWYCCKHUX OJICMCHTOB,

3apsa HOHa

8.2

BUJ XHUMHYECKOH CBSI3M WU THUII KpHCTaHHquCKOﬁ CTPYKTYPBI B

COCAUMHCHUAX

8.3

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

OCHOBaHUI)

8.4

OKHCIIUTCIIb U BOCCTAHOBHTCIIb

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




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

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIop, HATpU, Kajauii, MarHuiu,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa,
aMMHMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIbI U THAPOKCHIBI
9.2 metamoB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (11 u
' I1), oxcunsr yruepona (II u IV), kxpemuus (IV), azota u dpochopa
(T u V), ceprt (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,
dbocdopHasi, yrojibHas, KpeMHHEBAsI KHCIIOTA U UX COJIN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B
93 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B
' 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTh TPOTCKAHUS
XHUMHYCCKUX TIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX
10 YMeHUEe COCTaBJISATh MOJICKYJIIPHBIE W HOHHBIC ypaBHEHUS
peaKkuuii, B TOM YUCIIE:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCTATH (IPOBOJUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO Macchl BEILECTB,
' MacCOBYIO JIOJIF0O XMMHYECKOTO AJIEMEHTa B COCTUHEHUH
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH M HAXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,
121 W3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHNE) TPU HIyYECHUH

BCIICCTB MW XHUMHUYCCKHUX HBJ'IeHHfI; YMCHHC C(l)OpMy.HI/IpOBaTL

Mpo0IeMy U MPEATIOKUTh TYyTH €€ peIeHUS




12.2

0e3omacHON pabOThl ¢ XMUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOMN

MOCYZIOH U 1a00paToOpHBIM 000PYJIOBAHUEM

12.3

npaBuiamMu  Oe3omacHOro  oOpamieHuss € BEUIeCTBaMH,
UCIIOJIb3YEMbIMU B MOBCETHEBHOM >KU3HH, MPAaBWIAMU OBEICHUS
B LEIIX COEpeKEHHsI 370pPOBbS W OKpPYXKAIOMIEH NPHPOTHON
cpenbl; TOHUMaHue Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

IpeaAOTBpaAlICHUA UX BPCIHOTO BOSHCﬁCTBHﬂ

13

Hanmmuamne MPAKTUICCKUX HaBBIKOB IJTaHUPOBAHUA n

OCYIICCTBJICHHUA CICAYIOMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

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

peakuui

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

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

CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMPENesIEHHON MaccoBOil mosieit

paCTBOpéHHOFO BCIICCTBA

13.5

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

KHCHOT U LIeJouei

13.6

HUCCIEJOBAaHUE U OIMCAHHE CBOMCTB HCOPraHMYCCKUX BCIICCTB
pa3siindHbIX  KJIACCOB; H3Y4YCHHC BSaHMOHeﬁCTBHﬂ KUCIIOT C
MCTaJlllaMHU, OKCHIaMH MCTAIJIOB, PaCTBOPUMbBIMU n
HEPACTBOPHUMbIMHU OCHOBAaHUAIMU, COJISIMU, MOJIyYCHUC
HEPACTBOPUMBIX OCHOBaHI/II\/’I; BBITCCHCHHC OJHOIO MCETalljia
ApyruM U3 pacTtBOpa COJIM; HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB

TUAPOKCUAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJDKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaAM: «OcHOBHBIC

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




Iucconuanysay; «BaxHelmne HEMETalldbl M WX COCIUHCHUS,

«Bakueinime MeTaJIbl U UX COCTUHEHUSY

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUC IMPU3HAKHN
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax MWOHBL: XJIOPHUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCHUA-UOHBI, KATUOHBI aMMOHM, MAardusa, KajJblusd,

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

14

YmMmenue:

14.1

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

3aKOHOMEPHOCTH

14.2

yCTaHaBIMBaTh  CBSI3U  MEXJAYy  pealbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSAMH W TIPOLECCAMHU, IPOUCXOIAINMH B
Makpo- U MHKPOMHUpPE, OOBSCHATH MPHUUUHBI MHOTOO0Opa3us

BEILECTB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
- ATOMBI U MOJIEKYJIbl. XHUMHYECKHE HJIEMEHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U Cll0KHBIE BEIIECTBA.
13 Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcCHTENbHAs aTOMHas Macca.
1.4 OtHocuTeNbHAs MOJEKyJIApHas Macca. MaccoBasi J0JII XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KonnuectBo BemectBa. Monb. MomsipHas Mmacca. MoJisipHBIiT 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nuecKue U XMMUYECKUE SBJIICHHS. XUMHUUYECKAsl peakius U €€ MPU3HAKY.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH U Ilepuogmyeckasl cucreMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHHEe aTOMOB
[lepnoanueckuit 3akoH. llepuoguyeckass cucTemMa XMMHUYECKHX SJIEMEHTOB
2.1 .. Menneneesa. Ilepuoabl u rpynmnbsl. @u3nueckuii cMbICI TOPSAKOBOTO
HOMEpa, HOMEpPOB NIEPUOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHbIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
2.2 ANEKTPOHHBIX 000704YeK aroMoB TepBbIX 20 XUMHUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHnieneera
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JE€MEHTOB IE€PBBIX
TPEX MIEPUOJIOB, KaJus, KaJIbLIUS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOWMCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM 3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 Xumuyeckass cBsi3b. KoBajeHTHas (moisipHass W HEMOJSPHAs) CBSI3b.




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

Meramnnueckast CBSI3b

3.2

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

XUMHYECKOH CBA3U

Baxueilimne npeacTaBUTENIM HEOPraHMYECKHX BellecTB. Hemeramibl M ux

COCAMHCHU. MeTaisl U uX COCINMHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrolye; OCHOBaHUHN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACOJepKAKUe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

@uU3NYeCKMe M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

du3ndecKkue U XUMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJIJIOB: JIUTHUA,
HaTpus, KaJus, MarHust " KaJIbITHS, AJTIOMUHUS, Kenesa.

DIIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEAMHEHUI

HEMETAJIJIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUAKa

4.5

dusnveckue U XUMHUYECKUE CBOMCTBAa OKCHIIOB HeMeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(ll, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTauioB IA-IIIA rpynn, nmunka, memu(Il) u

xenesa(ll, II). [Tony4yenne okcua0B METAIIIOB

4.7

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

1 aM(OTEPHBIX THIPOKCUIIOB

4.8

OOutue XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEepOBOJIOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM, PochHOpHON, KPEMHUEBOH,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOU U

a30THOM KHCJOT. HOHy‘IeHI/Ie KHUCJIOT

4.9

OOure xuMu4eckue cBoiicTBa cpenux coneil. [lonydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacno3HaBaHUC BOJOpOOAd, KHUCIIOpOJd, aMMHaAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTtopuu

4.11

[Tomyuenne amMuaka, CEpHOM M Aa30THOW KHCIOT B IPOMBIILICHHOCTH.

OOm1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

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

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHYecKuX peakiuii Mo pa3InyHbIM IMPU3HAKAM: 110 YHCITY
U COCTaBy YYaCTBYIOUIMX B pEaKIMU BELIECTB, IO TEIJIOBOMY 3PQeKTy, 1o

H3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKHX 3JIEMCHTOB

5.2

TeroBoil 3 ¢dexkT XUMUYECKOW peaklMH, TEPMOXUMHMUYECKUE YPaBHEHMS.

DK30- U SHIOTEPMUYECKHE peaklnuu. TepMOXUMHUYECKHE YpaBHEHHUS

53

OKUCIUTEIIFHOBOCCTAHOBUTEILHEBIE pCaKkuum. OxkucnuTen n
BOccTaHoBUTENU. [Ipolecchl OKHCIEHNs W BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ayaHC OKUCIUTEIbHOBOCCTAHOBUTEIIBHONW PEAKIINU

54

Teopuss  AIEKTPOJUTUYECKONW  JUCCOLUALMU. Katunownsl, AHWOHBI.
DONEKTPOMUTHl W HEINEKTPoJUThl. CHIbHBIE U CJa0ble DJICKTPOJIUTHI.

Crene”b nUcCOoIranun

5.5

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

TMIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeaa

6.1

BemectrBa un Marc€puajibl B HOBCC,HHCBHOI;'I JKHU3HHM denoBeka. besoracHoe
HUCIIOJIb30BaHHUEC BCIHICCTB M XHMMHYCCKHUX peaKuHﬁ B na6opaTopHH u 6bITy.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX OKOr'aX M OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyXaromeld cpeapl (KHCIOTHBIC —JIOXKH,
3arpsi3HEHUE MOYBHI, BO3AYyXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS
[IpenensHas momyctumas konmentpanus BemectB (I1J1K). Ponp xumun B
pEelIeHUN DKOJOTHYCCKUX mMpoOieM. YCHIIeHHE IapHUKoBoro 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

ITpumenenue cepsl, a3ota, Gpocdopa, yriepoaa, KpEeMHHUS U UX COCTUHEHUH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siiicTBe. IlpumeneHune
METaJUIOB U CIUIABOB (CTaslb, YYT'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
NPOMBIIIIEHHOCTH MX coequHeHui. IloHsATHe 0 KOppo3MH METalIoB,

OCHOBHBIE CIIOCOOBI 3alllUThI KX OT KOPPO3UHN

6.4

[IpupoHBIE UCTOYHHMKH YIIIEBOAOPOAOB (Yrojb, MPUPOIHBIN ra3, HE(Th),




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

HepBOHa‘-IaJIBHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yriepoga (MeTaH, 3TaH, STWIEH, aleTWIeH, 3TAaHOJ, TJMIEPHH, YKCyCHas

65 kuciora). TloHsATHEe O OHONOTHYECKH Ba)KHBIX BEIISCTBAX: JKHpax, OeKax,
YIJIEBOJAX — M UX POJIM B KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o popmMyinaM XUMHUYECKHX COETMHEHUIN
7.2 Macchl (MacCoBOM) JIOJIU PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 0 XUMUYECKIM YPAaBHCHUSIM
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