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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMBbl OCHOBHOTO 001IIero 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T TpPENCTaBICHUE O IENAX, OOIIeld CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUIA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaroluxcsi, OMNpeaeNseT BO3MOXXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACcTaBICHU O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIIEHUIX
PHEPTrUd M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOMU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITEIhHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B pOpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNW XUMHUH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUH 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JPyroMy, BBITIONHSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuidi MUp»,
«buosorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYPHI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM IIO3HAHUS TMPU M3YUYEHUU BEIIECTB U
XUMHUYECKHUX PeaKIuid, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIoBHi, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00YUYaAIOIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATh U OLEHUBATH SIBICHUSA
OKpY’KaIOIIEero MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh UX IpPHU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I HM3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NIOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XWUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAasi Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKasd peakus U €€ MPU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukamus
XUMHUUYECKUX pPEeaKlui (COeTMHEHUS, PA3I0KEHUs, 3aMEIEHUs, 0OMEHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3nUecKuX CBOMCTB O0O0pa3l0oB HEOPraHMYECKUX BEUIECTB, HAOIIOJIeHUE
¢usnueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pactBopoM conu meau (II),
U3Y4YeHHUE CIOCOOOB PA3JICICHHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYMUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO0 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl Mo XUMUUECKUM YPaBHCHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacepilieHHbIe ¥ HEHACBIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psp axktuBHoctu mertamwnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJYUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W WU3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BELIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajla JPYTUM W3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpUoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [lepruoanveckoil CuCTEMbl XUMHUECKHUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLHUI U HUX
COCMHCHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THUIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiuyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCcKUX peakifii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xXumMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue ypaBHEHHM



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHN. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanyu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TMapONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMAINMA KHCIOT, WIIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME  BHUACO MaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pasfioKEHUs, COCTUHEHMs), pAcliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIBHBIX 33/1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepucTthka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUlaM{, HEMeTaUlaMU, IIeJI0YaMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHeWIne XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(uyeckne). XHUMHUUYECKHE pPEakIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha



cynabdaTt-uoH. Haxoxaenue cepel u €€ cCoeauHEHH B mpupoae. XUMHYECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B IMPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkre u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoyiydeHue, (PU3UYECKue U XUMUYECKUe
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIW, 3arpsA3HEHHE BO3AyXa, MHOuBbl U BonoémoB). docdop,
ayoTpornuele Moaupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

OoOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMK, pPAcIpOCTpaHEHWE B MNpPUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriiepoja, ux
(¢u3nuecKkue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKUEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOJAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAaX: )KMpax, OeKax, yrieBojax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpeMHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcusie kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeilne cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dat-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOoeOUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO UCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4eHHUE MozeIen
KPUCTAUIMYECKUX peIIETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE U U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJuibl 4 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxkeHus B llepmomgmyeckor cucremMe xumudeckux odaemeHTtoB . W.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0Imue
ciocoObl MosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpo€HHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABI HaTpus W Kanusa. l[IpuMeHeHne 1EenoYHbIX METANIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbHble METAUIBI MarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHUs KablUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIo10)keHue B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE aTtoma, HaxXOXAeHWE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBAa OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroMma, HaxoXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MarHusl, KIbIHS, aJIOMHUHUS, [UHKA, KEJe3a
(I1) u xenesza (III), meau (1), HaGnrOAEHUE W OMTUCAHUE TPOIECCOB OKPAIMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlusl U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4d Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4yHbIM (DAaKT, rUmoTes3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsijl, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTATITNIECKAs
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIAaEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTBIMU B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOUM WH(pOpMaIeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax H MpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOlleCC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 W TMO3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MAaCHOCTH TpU  OOpaleHHH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEeC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuii u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW NpOo(eCCUOHATBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBLHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU LEJIECO00pa3sHOE OTHOIIEHHWE K MpPHUpOJEe KaK MCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHbIEe TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PAa3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIW3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCHl (B XOA€ Juanora M (WiM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3aa4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1ab0paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX peE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpIpEeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBON A EKT peakiuu,
AIpO aTOMa, AJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(poreHTHAsE KOHIIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIca Ilepunonnueckoro 3akonHa JI. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMmudeckux siemeHToB [J[. H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTRA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIieIoBaTh  NpaBWJIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakMmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHily o0ydenust B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpONHsA, aM(pOTEPHOCTh, XUMUYECKas CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peakUuuu, MPEAeiabHO OMYyCTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BAThH
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1no0odyHas
noarpynmna (b-rpynma)», manble u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IIEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEI[ECTB, MO TEIIOBOMY 3(PEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUEC XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMepaMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHCca ITUX PeaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCITMHEHWSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BemectBa 1 xuMudeckue 15 | bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka [HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsitue o kucinorax 2 | bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 | | bu6mmoteka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 1 1 | bubnuotexa [JOK

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

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoreka LIOK
) XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
X €CKasl CBA3b.
39 OHMHq 3 bubnuoteka LIOK
) KHCIHTEILHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
P 3 bu6mmoteka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanoreka [JOK
) peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. g | | bubnmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mias XxapakTepuCTUKa XUMHYECKUX 4 | bubmuoreka [JOK
’ anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Uroro no pazgeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

bu6nmmoreka [IOK
1 I 4
3 Obmpe croiicTBa MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHCEHIINE METAJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznea 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kourpoabuble IIpakTuyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
IIpeamer xumuu. Poiap XMMUU B KU3HA
1 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTna
2 IlonsaTne o MeToxax IMO3HAHUS B XUMUH 1 https://m.edsoo.ru/9f459e9a
[IpaxTuueckas padbora Ne 1 «IIpasuiia
a00TBI B 1a00paTOPUU U TIPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOparnieHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM
UucTteie BemecTBa u cMecH. CriocoObl
4 HI . 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuyeckas paGora Ne 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHYECKHUE IJIEMEHTHI. 3HAKU
7 1 https://m.edsoo.ru/3a97{7e6
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 [IpocTeie U ClOXKHBIE BELIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28c1
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
11 OTHOCcHTENIbHAS aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas 1071 XHUMHAYECKOT0
DJICMCHTA B COCIMHCHUH
KomnnuectBo BemecTsa. Moib.
MomnsipHast macca

https://m.edsoo.ru/95bcb8f5

https://m.edsoo.ru/668edb4a

14

Pu3nyecKue U XUMHYECKUE SIBICHUS.
XumMu4eckas peakius

https://m.edsoo.ru/8b878fcf

15

16

[Ipu3Hakuy u ycnoBusi MIPOTEKaHUS
XUMHYECKUX PEAKIUI

3akoH COXpaHCHHA MACChl BCIICCTB.
XUMHUYECKHE YpaBHCHUA

https://m.edsoo.ru/84214963

https://m.edsoo.ru/aalc152d

17

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA 10 YPABHCHHUAM XUMHNYCCKUX
peakuuii

https://m.edsoo.ru/b1656492

18

19

20

Krnaccudukanus XuMHYECKAX peaKIui
(coenuHeHus, pa3IoKeHHUs,
3aMelIeHus, oOOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0IIeHNEe U
CHCTEMaTH3aINsI 3HAaHUH

KonTtponbHas padora Nel no reme
«BemecTBa 1 XUMUYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmechk ra3zos. Cocras
Bo3ayxa. Kucinopon — snemeHT u
npocroe BemiecTBo. O30H

https://m.edsoo.ru/237315cf

22

Ou3ndyecKkue U XUMHUIECKHE CBONCTBA
KHUCJIOpo/ia (peaKIuu OKUCTICHUS,
ropenue). [lonstTie 06 okcumax

https://m.edsoo.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

23

CriocoObI oTy4eHHst KUCIOPOaa B
1abopaTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucmopoa

https://m.edso0.ru/896247cb

24

TennoBoit 3¢ ekt xumMuaeckoit
peaKIyu, IOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, K30- U
SHJIOTEPMHUUYECKHUX PEAKIUAX

https://m.edsoo.ru/4d71febb

25

26

27

TormBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €r0
MPEAOTBPAICHUS

[TpakTrueckas pabora Ne 3 o Teme
«[lonydyenue u cobupanue KUCIOPO/Ia,
W3YyYECHHUE €r0 CBOMCTB)

Bomopon — anemeHT u nmpocToe
BelecTBo. Haxoxienue B npupoie

https://m.edsoo.ru/62a61752

https://m.edsoo.ru/329545c9

https://m.edsoo.ru/2325645f

28

duznueckre 1 XUMHUYECKHE CBOMCTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTHe 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
nabopaTtopuu

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o Teme
«[Tomydenue u codbupanue BOAOpoIa,
M3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/37a3324a

32

33

MossipHblii 00bEM ra30B. 3aKOH
ABorazipo
Brrunciienus 00bEMa, KOJIMUECTBa

BELIECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BELIECTBA MK 00BbEMY

https://m.edsoo.ru/714a252d

https://m.edsoo.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

34

Beruucienus 006EMOB ra3oB IO
YPaBHEHHIO pEaKllMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XMMHUUECKHE CBOICTBA
BOJIBI

CocraB ocHoBanui. ITousatue 00
WHJIUKATOpax

Bona kak pactBoputens. HacblieHHbie

W HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JIs1 BEIECTBA B paCTBOPEC

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHrE PaCTBOPOB C
onpeaeIEHHON MacCOBOM JT0eH
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/9f55a219

39

40

41

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Bona»
Oxcunsl: cocTaB, KiacCupUKaUs,
HOMEHKJIaTypa

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHus: cocTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

45

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

https://m.edsoo.ru/d2cc4664



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664

KHCIIOT

46

47

48

Conu (cpeaHue): HOMEHKIATypa,
CIOCOOBI OJTYYCHHUS, XHMHUECKUE
CBOMCTBA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEAMHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KilaCCaMu
HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

O06001IeHYE ¥ cCUCTEMATU3alUs 3HAHUI

KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHnn"

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 31eMEHTOB. [IoHsaTHE O
rpyniax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucreMa XUMHYECKHUX
anemenToB . 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynmsl, MOATPYIIILI
Crpoenue atomoB. COCTaB aTOMHBIX
snaep. M3oTonsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue 3JIeKTPOHHBIX 000709eK
aTOMOB 3J1eMeHTOB [lepnonnueckon
cuctemsl [[. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepucTuKa XUMHYECKOTrO
JJIEMEHTA TI0 €r0 MOJIOKEHUIO B

https://m.edsoo.ru/3627afb4



https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4

IIepunonnueckoii cucreme /1. U.
Meunneneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTUsA HayKu U npaktuku. . 1.

57 L https://m.eds0o.ru/83762e95
MenpeneeB — y4€HBIN, IEJArOT U
rpa)x<1aHuH
PesepsHEIil ypok. O0001IIEHNE U
P P N bu6nmoreka [IOK
58 cHCTeEMAaTH3aIus 3HaHUM /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepounas pabota
KonTponbnas pabota Ne4 mo teme
bubnuoreka [{OK
59 «CtpoeHue aroma. XUMHUYECKAsl CBSA3b
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DIIEKTPOOTPULIATEIBHOCTH AaTOMOB
60 poOTpHLL https://m.edso00.ru/2667a766
XUMHUYECKHUX RJIEMEHTOB
61 Wonnas xummuyeckas CBs3b https://m.edsoo.ru/2628cf49
KoBanenTHas noasapHas XuMHUecKas
62 p https://m.eds00.ru/67fb6476
CBA3b
KoBasneHTHas HemoJisspHasi XUMUIecKast
63 https://m.edsoo.ru/f32e6211
CBA3b
64 CreleHs OKUCIEHUS https://m.edsoo.ru/fe73b9dc
OKHUCINTEHHO-BOCCTAHOBUTEILHEIE
65 https://m.edsoo.ru/665¢2d2d
peakuuu
66 OKUCIATENN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBHeIit ypok. O6001ICHNE U
67 cucTeMaTHu3alus 3HaHui o TeMe https://m.edsoo.ru/62539d2c
«CtpoeHne aroma. XUMUYECKas CBS3b)
PesepBusblil ypok. O000IIEHNE 1
68 PBHb YP o hitps://m.edsoo.ru/c8769b1b

CHCTeMaTHu3alus 3HaHuH
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

[Tepuonuueckuii 3aKoH.
Ilepuonudeckast cuctema

1 p 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX djieMeHToR /I, M.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOTOB
Knaccudukanus 1 HoMeHKIIaTypa

3 ¢ P 1 https://m.eds00.ru/d96e 1669
HEOpPraHWYeCKUX BEIECTB
Bunnl XMUMHYECKOM CBSA3U U THIIEI

4 . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTtponsHas pabora Nel no reme

5 «IToBTOpEHuUe U yriybiaeHue 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
Knaccndukanmsa XuMHUSCKHX

6 (VI) 1 https://m.edsoo.ru/61{97329
peakuuii o pa3InyHbIM NIPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIHUSIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpHI, BIUSAIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYECKON PE€aKMU U IMOJIOKCHUC



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

XUMHYCCKOTI'O paBHOBECUSA

10

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakiuu

Teopust 31EKTPOTUTUYECKOMN
nucconuanui. CUIbHbIE U c1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/16ddaal?7

https://m.edsoo0.ru/965c¢6a66

11

HoHnHbIe ypaBHEHHs peakui

https://m.edsoo.ru/43f4b85¢c

12

13

14

XHWMHYECKHE CBOWCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JIEKTPOIIUTUYECKOH IUCCOIHALIUH
XHWMHUYECKHE CBOWCTBA COJIEH B CBETE
IpeJCTaBIeHUN 00
MEKTPOIMTUYECKON JUCCOLUALUU

[TonsiTue o runponuse conen

https://m.edsoo.ru/9adee23c

https://m.edsoo.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

ITpakTruueckas padora Ne 1.
«PenieHne s3xkcriepuMEHTATBHBIX
3a1au»

KonTponbnas padora Ne2 o teme
«DNEKTPOIINTUYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE peaKkIuK B PaCTBOPaxX»

https://m.edsoo.ru/78322btb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO6m1ast XapaKTeprCTHKA TaJOTeHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ColisiHast KUCIOTa,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

https://m.edsoo.ru/daf6b6e7



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7

20

[IpakTuueckas padora Ne 2 o teme
«[TonyyeHnue COMAHOM KUCITIOTHI,
n3ydeHue e€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHUIM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
peareHTOoB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl

AnIoTpOmHBIE MOAU(UKAIIUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
B MpUpoJie. XUMHUYECKHE CBOMCTBA
cephl

CepoBoj10poj1, CTpOEHUE,
(hU3MYECKre U XMMUYECKHUE CBONCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e¢3339bd

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHas KUCIIOTA,
¢bu3nyecKkrue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae565216

26

XHWMHYECKUE PEAKIINH, JIEIKAIINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollen cpelibl COETUHEHUSIMHU
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brruncienne MaccoBOU JI0JIH BEIXOJA
MIPOJYKTa peaKuu

OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB
VA-rpynmsl. A30T, pacipoCcTpaHEHHE
B IIpUpoze, Gpu3ndeckue u

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145

XUMHYECKUE CBOUCTBA

29

30

31

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U
MIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme
«[Tony4yenne aMMuaka, U3y4eHue ero

CBOICTBY»

A3OTHAas KUCIOTa, €€ (hu3nuecKue u
XUMHUYECKHUE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnionp30BaHue HUTPATOB U COJICH
aMMOHHUS B KAU€CTBE MUHEPAITBbHBIX
ynoopennidi. XuMu4eckoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

dochop. Oxeun dpochopa (V) u
dbochopnas kucnota, PuU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocaToB B
Ka4yecTBE MHUHEPAIbHBIX YIOOPSHUH.
3arpsi3HeHUe IPUPOTHON Cpeibl
dbocharamu

VYraepon, pacipocTpaHEeHHE B
npupoje, Gu3ndeckue 1 XuMUYECKHe
CBOMCTBa

Oxcupl yraepoaa, ux pusnueckue u
XUMUYECKHE CBOUCTBA.
DKosorndeckue mpoodIemsl,
CBsI3aHHBIE C OKCHJIOM yriepona (IV)

https://m.edsoo.ru/79¢51b82

https://m.edsoo.ru/eal 6ee43

https://m.edsoo.ru/a6915c71



https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71

37

YrosapHasg KUCIIOTa U €€ COJIU

https://m.edsoo.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"IlosryyeHune yrieKucioro rasa.
KavecTBenHast peakius Ha KapOOHAT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEMHEHUSX yIIIepo/ia

Kpemuuii u ero coequHeHus

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpaxTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxneimme HeMeTaIIbl U UX
COCITMHEHHU

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padota Ne3 no teme
«Baxgelime HeMeTaIbl U UX
COEIMHEHU S

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
Meranueckas CBsi3b U
MEeTaJUTNYECKast KpUCTaJInyecKas
pemérka. PU3nYecKue CBOMCTBA
METAJIOB

https://m.edsoo.ru/f5bae73d

https://m.edsoo.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DAEKTPOXUMHUECKUN Psijt
HaIpsHKEHUH METaJUIOB

OO1u11e crnocoObl MOTyYeHHS

MeTaiioB. CruraBel. BerauciaeHus mo
YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,

https://m.edsoo.ru/5a41d1d4

https://m.edsoo.ru/435b87d4



https://m.edsoo.ru/36a13d99
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C€CJIM OAWH U3 pCarcHTOB COACPKUT

puMecH

46 ITonsATHE O KOPPO3UU METAILIOB https://m.edsoo.ru/2c28f427

47 Illenoynbie METaIBI https://m.edsoo.ru/c86edb4a
Okc OKC a

48 HBT I THDOKCHIIB HATPHA 1 https://m.edsoo.ru/4fdeelae
KaJIus
[lemouyHO3eMeIbHBIC METAILIBI —

49 . . https://m.edsoo.ru/2bb5cf7b
KJIBIWN 1 MardHui

50 Bakueiinme coequHEHNUSA KLU https://m.edsoo.ru/85c¢2cal6
O0001IeHrE U cUCTEMAaTU3 AU

51 Hvl H https://m.edsoo.ru/593a4ab7
3HAHUNA
JKEcTKOCTh BOIBI U CIIOCOOEI €€

52 https://m.eds00.ru/869f76b9
yCTpaHEHUs
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTh BOIBI M METOEI €8 https://m.edsoo.ru/669f6cdd
yCcTpaHeHHs"

54 AmoMuHAH https://m.edsoo.ru/37e792ee
AmMboTepHBIE CBOMCTBA OKCUIA U

55 Gotep a https://m.edsoo.ru/82b7fa7d
TUAPOKCH]IA

56 Keneso https://m.edsoo.ru/b3996d2a
Oxcuapl, THAPOKCUIBI M COJIH JKejie3a

57 A AP a https://m.edsoo.ru/c3£79221
(IT) u xene3a (III)
O0001IeHre 1 cCUCTEMAaTU3AIIHS

58 . https://m.edsoo.ru/dbd9af72
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
AKCTIEPUMEHTAIIBHBIX 3a71a4 110 TEME

59 https://m.edsoo.ru/462adf7f

«BaxxaeuIme MeTayuibl H X
COEIMHEHUS



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
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https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
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https://m.edsoo.ru/462adf7f

Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEaKLHUH, €CIIN OUH U3
peareHToB J1aH B U30BbITKE WIIN

60 1 https://m.edsoo.ru/a7a5913a
COJICPKUT MpUMeCH. Brrancnenus
MacCOBOH J0JIM BBIXOJIa TIPOYKTa
peakuuu
O0001IeHrEe U cUCTEMaTU3aLUs

61 B 1 https://m.edsoo.ru/eed7f912
3HAHUNA
Kontponbnas padota Ne4 o reme

62 «BaxxgelIme MeTajuibl U X 1 https://m.edsoo0.ru/5b499218
COEIUHEHUD)
BentecTBa 1 Mmarepualisl B

63 B . p 1 https://m.edsoo.ru/483adc3a
IIOBCEAHEBHOM XKU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHUE

64 . 1 https://m.edsoo.ru/f3f919fd
OKpY>KaroIen cpebl
Ponps xumuu B pemreHnn

65 1 https://m.edsoo.ru/a98127b9
9KOJIOTMUYECKUX MPOOIeM
PesepBusblil ypok. O0001IEHNE 1

66 P P ‘],H 1 https://m.edsoo.ru/1c364847
CHCTEMAaTH3alUs 3HAHUI
PesepBusblil ypok. O0001IIEHNE 1

67 PBHBIM YD 1“ 1 hitps://m.eds00.ru/56f46bf5
CHCTEMAaTH3aIUs 3HAHUH
Pesepsusblil ypok. O0001IIEHNE 1

68 PBHbI YP fu 1 hitps://m.edsoo.ru/b221b4Sc
CHCTEMAaTH3alUs 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10 68

[TPO'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHUH: aToM,
MOJIEKYJIa, XUMHYECKMH DIIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIBHAs AaTOMHAas M MOJIEKYJISIpHAas Macca, KOJHMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0S XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peaklus,
KiJaccu(uKalus — peakuMid:  peakUuM — COEAMHEHUs,  PeakLuu
pa3NOKEHUs, pPEaKUM 3aMEIIeHHs, peaknuu OoOMeHa, JK30- W
HHJIOTEPMHUUYECKHE DPEaKLMu, TeIuloBod 3(ddeKT peakiuu, pacTBop,

MaccoBas JI0JIsS BeIIeCcTBa (MPOIEHTHAs: KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHHS (HOpMyI

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B OWMHApHBIX
COETMHEHUAX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIIO XMMHMUYECKOTO 3JIEeMEHTa Mo (opmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIiI u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHX IIOHATHI: OKCHU[,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNYCCKUC BCIICCTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWIaM I[OJIb30BAaHUS XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe MpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTBITOB MO TMOJTYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH H KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, ¢peHondTarent, MEeTUIOPaHK U IpyrHe)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWUTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHAasd CBA3b,




3.2
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SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro Gopmy [leproandeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIbIIHEY IIEpUOabI
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3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XHMHUYECKHX DJJIEMEHTOB OT HMX ToJiokeHuss B Ilepuogmdeckoit

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«Ilepuonuyeckass  cucrtemMa  XUMHYecKux  siemeHtoB  J[.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, oOlee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNsaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUSIX
ONpeNeNsATh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCJTUTEND,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIUS,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKaH), KpuctaJllimdecKas peméTKa, CIINIaBbl, CKOPOCTb



XUMHYECKON peaKIuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX MOHITHH H
MPUMEHSATH 3TU MOHATHUS IIPU ONMUCAHUM BEIIECTB U UX MPEBPAIICHUI
COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM TUCCOLMAIIMN KUCIOT,
nieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIE YpaBHEHUS pEaKIHi

WOHHOI0 OOMeHa

PacCKpbIBaTh CYHIHOCTHb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemerasuibl U uUX coequHEeHUS» U «MeTalibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CIeUPUISCKHEe XUMUYECKHIE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
IpUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBaHHMEM, a TaK)Ke IMpaBUiiaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

NpOBOAWUTL PpC€aKOHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: pACIO3HABATH OMBITHBIM MYTEM XJOPHU-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMHUs 1 OKpy>Karomas cpear

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3Ud METAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON NE€ATEIbHOCTH —



aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BenlectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIbI. Xumudaeckrue d3neMeHThl. CHMBOJBI  XHUMHYSCKHX

351eMeHTOB. [IpocTbie U Ci10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 0151 XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBICHHUS. XUMHUYCCKAs pe€akuuga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChbl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakluii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B Jsaboparopun U npuémMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONUcCaHHe (PU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndeckux (IMJIaBlieHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBEYM, NPOKAIMBAHUE METHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIUCAHUE
IIPU3HAKOB IPOTEKAHHWS XHMHUYECKMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa menu(ll) npu HarpeBaHuM, B3auMOJEHCTBUE XKENlE3a C PACTBOPOM

commu meau(Il), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MoOMOIIbI0 MarHuTa,




2.1
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bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKHU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAaHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WIIFOCTPUPYIOIIETO 3aKOH COXPAHEHHs] MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopom — asnemMeHT u mpocToe
BenlecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, GpusMdeckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHUsl KHUCIOpoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoae. O30H — alIoTpornHas MoAU(GUKALU KACIOpOoIa

TernoBoit 3P PeKT XUMUIECKON peaKy, TEPMOXUMUIECKHE YPaBHEHHUSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

ycHJICHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
busnyeckue W XUMHYECKHUE CBOMCTBA, IMPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucaote! u comu
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Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBoputens. PacTBopbI.
Haceimennbsie ¥ HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass 1o1s BelecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. KpyroBopot
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MIPUPOIHBIX BOJT

Knaccudukanust neopranmueckux coenuHenuid. Oxcunbl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimire (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyronie. Homenknatrypa okcuaoB. dusnueckre M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHUi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucaot

Comu. Homenknarypa coneit. @usznueckrue M XUMUYECKHE CBOWCTBA COJIEH.

ITony4yenue conen



2.10

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, pacrlo3HaBaHHE U H3y4YCHHE
CBOWCTB KHCJIOPOJA, HAOIIOAECHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpalleHusl TOpeHus (I1okapa), O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4eHUe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHUE CBONCTB BOJoOpoia (TOpeHHuE), B3aUMOJCHCTBHE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCIONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/ieHue 00pa3IoB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KACIOT M LIeJoYeil ¢ IOMOIIbI0O MHJMKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHUe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKlIni HEUTPAIN3aLluH, [I0Jy4EHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHUE OJHOr0 MeTajula JApPYrdM M3 pacTBOpa COJIM, pEUICHHE
JKCIIEPUMEHTAIBHBIX 3aJad 10 TeMe «BakHellne KiacCchl HEOPTaHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2IiieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUAbI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cucreMa XuMu4eckux nemeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMudeckux adseMmeHtoB JI.MI. MeHnneneesa.
Ilepuonsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U rpyImiibl 3JICMCHTA

Ctpoenue atomoB. CoctaB aToMHBIX sanep. M3otonbl. Dnekrponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB



3.4

3.5

ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUUYECKHX 3JIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKJIaHUH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3h

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PeaKlnil (TOpEHUE, PEaKIIUU Pa3I0KEHUS, COSAMHEHUS)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XuMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMeHTOB B llepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUja XuMudeckoi cBsizu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PeaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,



1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakluH,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHYECKOHW pPEaKIUU U TOJOKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ pPEaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOrO OajaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun MoHHOro oOMeHa. YcCIOBUS NPOTEKaHUs PEaKUMi MOHHOrOo oOMeHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojeil B CBeTe MpeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [IoHATHE O THAPOIU3E COoJIeit

XUMUAYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAJUTMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BELIECTB,  Ipolecca
JIMCCOIMALMM  KHUCJIOT, INeNouel M comell  (BO3MOXHO HCIOJIBb30BaHUE
BUJIEOMATEPHAJIOB); TMPOBEJIEHHE ONbITOB, MWUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKAaHUs PeaKlMii HOHHOTO oOMeHa (00pa3oBaHKE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIFOCTPUPYIOLUIUX HPUMEpPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKLIUN (TOpeHHEe, PEaKIUH Pa3IOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramie! un ux COCINHECHUA

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBME C MeTalylaMH, HEMeTajllaMH, IiefodamMu). XIJIOPOBOIOPO.

ConsHas KuCII0Ta, XMMAYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHHe. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOpPOAa Ha OpraHM3M 4YelloBeKa. BaxkHeliine XJIOpHUAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYECKHue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crenuduieckne). XuMHUSCKHUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMOMY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxxneHnue cepsl U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npcaoTBpallCHNUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
¢dbusnueckre U XUMHYecKue cBoiicTBa. KpyroBopot a3zora B mpupoje. AMMHUaK,
ero (hu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3WYECKHE M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIy4eHHUeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QuMUECKUe U
XUMHUYECKHUE CBOMCTBa, moiyueHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OO6mast xapaktepuctuka syeMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PACIpPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopormus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
uX (U3NYECKHEe M XUMHYECKHE CBOMCTBA, NEHCTBHE HA >KHUBBIE OPTraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsI3aHHBIE C OKCHIOM




yrinepona(IV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECCKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, IMPOMBIINUICHHOCTU U

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouogornyecku
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJH B KU3ZHU
yeyoBeka. MarepuaabHOE ©IUHCTBO OPraHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHUE CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTU. BakHel e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpas3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4EeCTBEHHBIX PEAKUHMA HA XJIOPHUA-
HMOHbl M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKaroIIMe
¢u3nyecKre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJeHHE Mpolecca
oOyriuBaHUs caxapa HoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTBHI;
M3Y4YEHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuMu Ha Ccynb(ar-uoH U HaOJMIOJeHHe Tpu3Haka eé
MIPOTEKaHU; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
cCOoeMHEHUIl (BO3MOXKHO HCIOJIBb30BaHUE BHJICOMATepUallOB), oOpa3lamu
a30THBIX U (oChHOPHBIX YAOOpPEHUH; TIOyYeHHEe, COONpaHne, paclio3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; NPOBEICHHE KaueCTBEHHBIX DEAaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIbIO0 (BO3MOKHO
UCIOJIb30BaHUE BUJICOMATEPHATIOB); H3yUYEHUE MOJIENed KpHUCTaUINYECKUX
pemi€éTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMu PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W H3y4YCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEME «BakHele HeMeTauIbl 1 HX COCAHUHCHUA»

Mertamnsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxeHus B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTaUIMYecKass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepuonmyeckoid cucTeMe XUMHUYECKUX
anemeHtoB [[.MI. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPHUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiusd. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeTUHEHUN
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[IlenoyHO3eMeENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XuMU4eckux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA
MarHus W Kauplusl. Baxuelmme coequHEHUs KaubIus (OKCHUI, THUAPOKCHI,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaXOXAEHUE B mnpupozae. Puznueckue u
XMUMUYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCU/IA U THIPOKCHIA

AJITFOMHUHUSA

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcupl, ruapokcuabl u comu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U IOTyYeHUE

3.7

XHUMHUYECKHMI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (U3nUecKUMH CBOMCTBAMM; H3YYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpUsi C BOJOM  (BO3MOXKHO
WCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX pEaKUUi Ha HMOHBI
(Marnus, xanbiusi, anroMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNEe U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaius W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THJIPOKCHIA ATIOMHHHS U THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «BaxxHeime MeTauibl U

X COCOIUHCHUA

Xumus 1 OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpuajbl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, HE(Th),

IMPOAYKTBI UX nepepa60TKH, HX pPOJIb B 6BITy " MTPOMBIITJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3oB MaTepuanoB (CTEKIO, CIJIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUH npupoabl, IMOHHUMAaHHUC 00BbEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak oOJractu COBPCMECHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AATEIFHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi WU MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU Pa3JIOKECHUS, pPEaKIuI
3aMeINIeHUs, peaKIui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI U IPOLEHTHAs! KOHLEHTPaLUs

BEILIECTBA B PaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YeCKass peleérka (aToMHas, MOHHAas, MeTauInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIMUT M HEJIEKTPOJIHUT,
ANIEKTPOJINTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIH3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchbl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
MPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

33

HaJIMYMe OMbITa paboThl ¢ Pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHash W Hay4dHO-TIOMYJSpHas JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€HOICCTBax, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHH JJIs1 COCTABJICHUA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKlHWil; OCHOBAMHM  XHUMHYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHne oOBACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMUYECKUX DJEMEHTOB (COCTaB M 3apsii sApa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),

6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX H  TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenne kinaccuumpoBarh:

7.1 XUMHYECKUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIUN

8 YMeHue onpenessTh:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij

' HoHa

g2 BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B

' COEMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIIECTB (KHCIOT, OCHOBAHHIA)

8.4 OKUCITUTEIh U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHuii,
KaJIbIIM, aTFOMUHUM, JKEJI€30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCUIBI

- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIH)

9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHHUI B Pa3IMYHbIX YCIOBHUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX ~XMMHUYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO TMoO3HaHUS (HaOIromeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEUIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MoCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COCPEeKEHUS
123 3I0pPOBbS U OKPYXKAIOILIEH MPUPOJIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAILICHUS UX BPEAHOTO
BO3JICUCTBUA
3 Hannune mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHWe (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,



WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHNA XUMHUECKUX peaKlnuii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHUEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4€CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHON MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKATOPOB (Jrakmyca, METHJIOpaHka u
denondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUSA,

«BaxxHelmme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIAE  TMPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPAX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblys, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudueckue diieMeHTBl. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast g0 XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBJICHUsA. XUMUYECKAsl Peakuus U e€ INPU3HAKH.
3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1aeMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOoJIOB, Kaius, Kaimplus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEHTOB B I[lepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBsi3b.  KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM U BUIA

XHUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KHACIOT  (KHCIOpPOJCOACpKAaIMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyecke W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJdblHs, aJIJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckrue U XMMHUYCCKHE CBOMCTBA BOAOPOIHBIX COCZII/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XMUMHYECKHE CBOMCTBAa OKCHUIOB HemeTramioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcumoB: MeTaioB [A-IIIA rpymm, munka, menu(ll) u

skenesa(ll, I). TTonydyeHne oKCUI0B METAILIIOB

XVMHYECKUE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, ULuHKa). Ilomyuenme ocHoBaHuN U
aM(OTEpPHBIX THIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KPeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCIIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, Imo

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

53

54

5.5

TennoBoii A3 PEeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIUU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEId U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHSI M BOCCTAHOBJEGHMS.  OJIEKTPOHHBIM  OanaHC
OKHCJIMTEITBHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJInThl. CUIIbHBIC U ca0ble AIEKTPOIUTHI. CTEneHb TUCCOIAIIuN
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4ejoBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKUX pEaKIuil B Jadopatopuu U OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil  cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/lyXa W BOJIOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJK). Pomp xumun B
pelIeHuN OKOJOTHYECKUX TMpoljeM. YCuieHHue napHUKOBOro sddexra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coeuHeHuH. [ToHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKHU YIJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[ToHsTHE O OMOTOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U ux

POJIN B )KU3HU YCITIOBECKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/1aHKe, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3parensctBo «IIpocBemenue

» Xumusi: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIIMOHEpHOE OOIIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

"Heoprannueckas xumus B peakuusx. CrupaBounuk." Jluaun P.A., Monouko
B.A., Aunpeena JILJL

3 T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumust». 8 kiacce / O. C. I'abpuensa. — M. : Jlpoda, 2021 — 109

4 T'abpuensH, O. C. Metoanueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusiy. 9 kiacc / O. C. I'abpuensn. — M. : JIpoda, 2021 — 108
Menurtosckas, Y. H. Metoauka npenoaaBanust xumuu. [Ipaktukym : yueOHOe

nocobue A By3oB / M. H. Menutosckas. — Cankt-IlerepOypr : Jlans, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1. https://fipi.ru/ - ®I'BHY "OUITA"

2. http://www.edu.ru — denepaibHbIe 00pa30BaTEIIbHBIC PECYPCHI JJIs OOIIETO
oOpa3zoBaHuUs

3. https://educont.ru/ - Karanor mudppoBoro o6pa3zoBaTebHOI0 KOHTEHTA

4. http://school-collection.edu.ru/ - Equnas komiekus ugpoBbIX
00pa30BaTENbHBIX PECYPCOB

5. http://www.hemi.nsu.ru/ - OCHOBBI XUMHH. DNEKTPOHHBIN YYEOHUK

6. http://hemi.wallst.ru/— O06pa3oBaTeIbHBIN CAUT I MKOJILHUKOB 10 XUMHH
7. https://vos.olimpiada.ru/ - Becepoccuiickast onumnuaga NKOJIbHUKOB

8. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.

9. https://oge.sdamgia.ru/ - Perry OI'D.

10. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
skcniepuMeHThl: Xxumus. Komnekuus Poccuiickoro o0mieo0pa3oBaTeabHOTO

nopraia






