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[MOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUM Ha YpOBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit @enepannu.

[TporpamMa mo XumMuu Ja€T OpeACTaBICHHE O IesiX, OOIled crpareruu oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMHM y4eOHOro IpeaMeTa, YCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpXKAaHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOTrpaMMbl 10 XMMUH, ONPEAEIAET KOIMUYECTBEHHbIE
U KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP)KAaHUSA, PEKOMEHIYEMYIO IIOCIEIOBAaTEIBHOCTD
U3YyUYEHHS] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXCs, ONPEesieT BOZMOKHOCTH MPEaMETa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE Lenel H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIBbHOM
JEeSITeIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLEerocs, ero
IpeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUMH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenue xumunu:

CHOCOOCTBYeT peaau3ald BO3MOXHOCTEM s camMopa3BUTHs U (OpMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HM, TaK M B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHUs B OOYYEHHH XMMHU O0OECHEeUMBAIOTCS ClEeUU(UKON colepKaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKH XMMUHU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPIraHWYECKONH XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH Cc(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydeHuro. CopepixaHue CKIAAbIBACTCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TNPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 paHee MW3YYCHHBIX YUYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIbTYpHIL. 3afada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3yYEHUH BEIIECTB U XUMUYECKUX PEaKIui, B
GbOpMHUpPOBAHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHUH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XMMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHHs Ba)XHOE 3HAUYCHUE
NpUOOPENTH TaKKe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTH4YeCKoe MpUOoOIIeHHne O00ydaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUS,
(GbOopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHUe YCIOBMH, CIIOCOOCTBYIOIUMX MPUOOPETEHUIO OO0YYaIOLIUMHCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIs1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢gopmupoBanue o61el PyHKIMOHATHHON M €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMUHU, NPUMEHATh WX TPHU pEHIeHuH TpolieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmMupoBaHue y 00y4arOMMXCs TYMAaHUCTUYECKUX OTHOIICHHUM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKM JKOJOTHYECKH IEIeCO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATENIBHOCTH B LEMAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHs OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaisieT 136 yacos: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COAEPKXAHUE OBYYEHUSA

8 KUIACC

ITepBoHayajbHBIC XHMHYCCKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUSA B cUCTeMe Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHYECKOIO DJIEMEHTA B COCJMHCHHH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAaccChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMUYecKue ypaBHeHMs. Knaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpatieHus ¢ j1a0opaTOpHBIM O0OpPYIOBaHHUEM, U3YYEHHE U OINHUCAHHE (PU3UUYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaO0JeHne GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HAaOIt0AeHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjioxkeHue caxapa,
B3aMMO/IEHICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1I) mpu
HarpeBaHWM, B3auMOJCHCTBUE keie3a ¢ pactBopoM conu Mmenu (II), usydenwe crocoOoB
paszieneHus cMecell: C IOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJbTAaTOB IPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — 31eMeHT M IPOCTOE BEIIECTBO.
Haxosxnenue xucnopojia B Ipupose, pu3nueckue 1 XUMHUECKUEe CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl MOMydeHHsS KHUCIOpojaa B JabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuH. TomnuBO: yrosb M MeTaH. 3arps3HEHHE BO3AYyXa, YCHJIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Boxopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHue Bogopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI motydeHus. Kucinotel u conu.

MonsipHblif 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas A0Sl BELIECTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NUYECKHe U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckue U XUMHUECKUE
cBorcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXe, MIOJIy4eHHE, COOMpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHuEe CBOMCTB Bojoponaa (TopeHue), B3auMmozeiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C PA3UYHON PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOPA3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaAOJI0/ICHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U MIEJIOYEH, M3ydyeHHE
B3aumojieicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEeUTpaliu3alnu, MOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux jiementos /[, U.
MenpeneeBa. CTpoeHue aToM0OB. XMMH4YeCKasl CBSA3b. OKUCIAUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUU XUMHUECKUX dleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoauueckass cucremMa xumuueckux asnemeHtos . H.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmsl [lepuogmydeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX suaep. HM3ortomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHs HayKH U npakTuku. JI. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpeHue, peakliuy pas3iokKeHNsl, COETUHEHUS).

Mesxicnpedmemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH MPHU U3YYEHUH XMMHUHU B 8 KJIaCCE OCYILIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHIA,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE ITOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  Kilaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, CoHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadusa: armochepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMU4YeckKux diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, Kbl U UX COCAVUHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKlIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTne o cxopoctu Xxumuuecko peakiuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYeCKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
kartanu3e. lloHsarne o XumHueckoM paBHOBecuU. DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIBL30BAaHUEM METO/1a SJIEKTPOHHOT O OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyy. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS MPOTEKaHUs peaKUil HMOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIUu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHEe, peakUuu pPas3iokKeHUs, COCAMHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYECKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTalulaMu,
nienoyamu).  XsopoBogopod. ComsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MUYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKAMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(obmuye Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4deHUs cepHoW KuciotTel. I[IpumeHenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEeIOTBPALLIECHUS.

OO0mass xapakTepucThka dJeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCICHHS. A30T, paclpoCTpaHeHHe B Tpupoae, (usudeckne u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUax, ero pu3andyeckue 1 XuMHUIECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Coau aMMOHMSI, UX (PU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ IMOJy4YeHHUe,
dbuznueckue W XUMHYECKHE CBOWcTBa (OOIIMEe Kak TMpEeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeiibl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMNA
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTta,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue ¢ocdpaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Axcop6ouus. Kpyropopot yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3MYEcKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE HA JKUBbIE OPTaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKUe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3P QeKT. YroibHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — M HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBONCTBa, IOJIyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TaJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIOJeHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHUE XUMHUUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJI0JIeHuEe IpHU3HaKa eé
NPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHMUIA,
HoJy4eHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOYHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENel KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, pacro3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHME C TPOJYyKLHUeH
CHJIMKATHOW TNPOMBIIIJICHHOCTH, PEIICHUE SKCIEPHUMEHTAIBHBIX 337a4 1Mo TeMme «Bakueiimue
HEMETAJUJIbl U UX COCTMHEHUS.



MeTajibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX OJIIEMEHTOB — METaNIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. Mertamnuyeckass CBsi3b M METaJUIMYecKas KpUCTALIMYECKast
peméTka. DJIEKTPOXUMHUYECKUN pPAll HAOpsSOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmMe crnocoObl MOMy4YeHHsI MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IIPOMBIILICHHOCTH.

[Ilenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbIC METAUIBl MarHUil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aviemeHToB [[. M. MeHueneeBa, CTpOCHHME UX aTOMOB, HAaXxOXICHUE B
npupoae. PU3NYECKUe U XMMHYECKUE CBOWCTBA MAarHus W Kalblus. BaxkHelmme coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmtoMunuii: nonoxxkenue B Ilepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupojae. OPU3NUeCKUe U XMMUUYECKHUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XuUMUYeCcKHX adnemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aToMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XMuMUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuspl u conu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, HUX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIs U HATPHUSL C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFlOMUHUS, IUHKA, xene3a (II) u xenesa
(III), meau (II), HaOmroieHNE W OMMCAHUE IMPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 MO
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyxaouas cpeaa

BemiectBa 1 Marepuanisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCIoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mestcnpeomemmnuwie ceasu

Peanuzanusi MexXnpeaAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJSIFOIIMXCSI CACTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHUS: HAay4dHbIH (akT, TUIOTe3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIacCUpUKaLs, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHasIbl.

dusuka: MaTepus, aTroM, OJCKTPOH, HPOTOH, HEWUTPOH, HOH, HYKIHUI, H30TOIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYECKUIl 3apsi[, HPOBOIHHKH, IOJYIIPOBOIHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 0OBEM, arperaTHOe COCTOSIHHE BEIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKAs PpEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
CIIMHUIIBI H3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1b1, COHIIE.

Buonorus: ¢orocuHTe3, AbixaHue, Ouocdepa, IKOCHCTEMa, MHHEpalbHBIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, MOJE3HBIC

HCKOIIAa€MbIC, TOIIJIMBO, BOOAHBIC PECYPCEHI.



IIJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOpPMaMU NOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUaOIIUXCSL.

JIM9HOCTHBIE PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XHUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMell O MEepeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM W JPYIHMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHON JI€ATEIBHOCTH MPU BHIMOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpPOILIECCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH MOCTYITKOB,

3) HEHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKHUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIIOBEKA C MPHUPOTHOW CPEIO, O poJIn
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOJIaeMbIX TMPOIECCOB W SIBJICHUW, IMO3HABATEIHHOM,
WH(OPMAIMOHHON W YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHIIIEM;

4) popMupoBaHuSs KYJIbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHNOTpPEONEHUsST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOIECHUS



mpaBuj 0€30T1aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

S) TPy10BOr0 BOCIIUTAHUA:

UHTEpEC K MPAKTUYSCKOMY U3YYCHHUIO MPOMECCHii U Tpya pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodecCHOHATBHON JEATEIbHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHU, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHALHON CPeJIe;

6) PK0JIOTMYeCKOro BOCIIMTaHHUA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHHE [IEHHOCTH 3J0POBOTO M OE30MacHOTO 00pa3a KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M TICHXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHHS TIPAaBUII O0€30MaCHOTO MOBEACHHSI TP pa0doOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIe MPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS 3KOJIOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATHCA UM B
MI03HABATEIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
npoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax U MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHUX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (T103HaBaTEbHbIE,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC XHMHUYECKHX TOHATHH (BBLACISATH HMX XapaKTepHbIC IMPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHS IS OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCUPUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKHI/If/'I, YCTaHAaBJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXIy 00BEKTAMH U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, e TyKTUBHBIC,
10 QHAJIOTUH ), IeJIaTh BBIBOJIBI M 3aKIIFOUCHHUS;

YMCHUE HNPUMECHATH B IPOLUECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPEoOpa3OBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIBbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
xuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pPElIeHuHd Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC INMPHU3HAKN H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HMCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHNe OmbiTa 1O TUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 33 XOJ0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3INIHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHHUs, CIpPaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS Y4EOHBIX M MMO3HABATEIbHBIX 331a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpMYy MpeICTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOMHALIUSMUY;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpollecce y4eOHOW M HCCIEI0BATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3agaBaTh BONPOCHl (B Xoje auanora u (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIHUPOBATh CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTH MOJyYeHHBIE Pe3yIbTaThl TO3HABATEIBHON ESTEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU NPHU PEIIeHNMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE Ydéra
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).

Pery1siTuBHBIEe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh eI AesITeIbHOCTH, MIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIHHOCTH, BBEIOMPATH
HaubOosnee HS(Q¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JIEHCTBHHA NHpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pe3ysbTaTa 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh W aHAJTM3UPOBATh KOHTEKCTEHI, IPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpamMMoOl, BBIIENSAIOT: OCBOCHHBIC



oOydJarlomuMucs Hay4dHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUMi, crneuuduueckue ais
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATEIBHOCTA TO TOJIYYCHHIO HOBOTO 3HAHHUS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3ylbTaTbl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysl, Kiaccudukanus
peaxkuuii: peakliuu COEAMHEHNUs, pEaKLUu Pa3IokKEeHUs, PEaKIIMKM 3aMELICHMsI, PEaKIIUU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl U HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;
WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHATH 3TU
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUM;

OTIpEIeNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUMHEHHH 1o QopMmyiaaM, BHJA XUMHYECKOH CBS3U
(xoBaJleHTHas M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoanmueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3NuyaTh MOHATUS «TJaBHas moArpymma (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)», Manble ¥ OonblIMe MEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (cOoCTaB M 3apsja  sapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEMIECTB Pa3IUYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONWCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUM B PA3JIMYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JESITEIHPHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XUMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI ~ TO3HAaHWS  —  HAONMIOJEHWEe,  HM3MEpEHHeE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CJIeIoBaTh IMpaBUJiaM TIOJIb30BAHUS XHMHYECKOW TIOCYylIOH U JJaOOpaTOPHBIM
o0opyOBaHHWEM, a TAaKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BEIMIECTB (BOJOpOAA U KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB € ONPEACIEHHON MAaCcCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPAHK U APYTHE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh Yy OOYUaAIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peakius, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYECKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKUuu, HpelelbHO JIOIyCTHUMas
koH1eHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJIsi COCTaBiIeHHs (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMysaMm, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuogunueckoro 3akona J[. 1. MenaeneeBa u J€EMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas noAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HMs, KOTOpblE HUMEIOTCd B IEpUOAMYEcKON Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U MX
COEIMHEHUI B IPEJENax MaJbIX NEPUOJOB U TJABHBIX HNOATPYNII C YYETOM CTPOCHMS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuu(uyYeckrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/Iasl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON JTUCCOLMALMU KUCIIOT, LIeJI0ueil U coel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIil HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelLleCTBaMHU
pas3INYHbBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOTO0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYyJOoH U J1aOOpaTOpHBIM
o0OpyJOBaHUEM, a TaKKe IpaBUja OOpalleHUs C BELIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1Ja0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTICKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3jIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAUI-, KapOoHat-, docdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;
IIPUMEHATH OCHOBHBIE OIEPAllUU MBICIUTENIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00O0OIIEeHNEe, CHUCTEeMAaTU3alUI0, BBIBICHUE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

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

yesIoBeKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nuoreka [IOK

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopogn. Ilonstue 6 bubnmnorexka HOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnorexka HOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 1 | | bu6mmoreka [JOK

) HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazgeny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
L1 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/JeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. g | | bubnnoreka [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszueny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmmnoreka HOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' pyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [TOK
' ) PYIHEL >1IEPOl https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Wroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KVIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
pecypcsbl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX O3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI | bubnuorexa [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClOXKHBIE BELIECTBA 1 brbmorexa HOK
P . https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nonmoreka L1

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsI MOTydeHHUs KHCIIOpOia B
23 J1a00paTOpUH ZILIH OMLIH_UIGH}:;{OCTI/I bubmoreia HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 o a, CITOCOOBI lro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasza o ero M3BeCTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
YpaB PEAKIUTIL I https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIEHHbBIE pacTBOPHI. MaccoBas bubmmorexa [OK
n PacTEOPRL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaIIUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBubiil ypok. O000IIEHNE T
58 CI/ICTEMaTI/IBZP WS 3HAHUH / bubmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenue atoMa. XUMHUYECKas CBI3bY bubmorexa LOK
R . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumu4deckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XMMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCTTITTCIIL 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
P P ?l bu6mmoreka [IOK
67 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne aroma. XUMUYECKAsI CBSA3hY
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [HOK
XUMHYECKHX 3eMeHToB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMuueckoil CBA3U U TUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanust xumMmuaeckux 1 bubmuoreka [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmorexa [IOK
8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS Eubmorexa IIOK
P & HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[ToxyueHnune coISTHOI KUCIIOTHI bubmorexa LIOK
YHCHHE COI> : https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pPEareHToOB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorera [JOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa [IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂzecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9¢
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MEeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael 156
€CIIM OJWH U3 PEAreHTOB COJNCPIKUT
puMecHu
bu6mmoreka [IOK
46 ITo € 0 KOppo3 €TaJio
T PPO3HH METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubnnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOMEI €€ bubmnorexa LIOK
" 8 a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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[MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

8 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kox
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMMmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

1

1.1

1.2

ITo Teme: «HepBOHaanIBHLIe XUMHUYCCKUC ITOHATHUA)

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHX TMOHSTHUN: arowm,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAsI), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIsipHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas JOJS XHMHUYECKOIrO
JJIeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKas PEaKius,
KIacCU(pUKaLMg  peaklHil:  peakuud  COCAMHEHUS,  PEaKIHH
pa3joXKEeHUs, peaklUuu 3aMelIeHUs, pPeakIuu OoOMeHa, 2JK30- U
SHAOTEPMUYECKUE PEaKIHUU, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMMHWYCCKUX MOHATHHA H
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

1.4

1.5

WCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJisi COCTaBlIeHUs (opmyi
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKpbIBaTh  CMBICI ~ 3aKOHOB COXPAaHEHHUS MacChl  BELIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HMs, 3aKOHa
ABoraipo

ONpeNeNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COEIMHEHUSX

1.6

1.7

1.8

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEILIECTB, 10 TEIIOBOMY 3PEKTY)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYISPHYI0O M MOJSIPHYIO MAaccChl
BEIIECTB

BBIUUCIISATH MAacCOBYIO JIOJNIFO XUMHUECKOTO 3JeMeHTa 1o (opmyie
COEIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO OO BCIICCTBA B paCTBOPE

1.10

2.1

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJI0JIEHHE,
U3MEpEeHHe,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U
MBICJICHHBIN )

ITo Teme: «BaxHeiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

PacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MOHSATHUH: OKCHun,




KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

2.3

24

OIIPEICTIATh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COeMHEHUH 1o Gopmynam

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XHMHYECKHE CBOICTBa
BEIIECTB Pa3JIMYHbIX KJACCOB, MOJTBEPKJasi ONKCAaHUE MPUMEpPaMHU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHiA

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'O COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XHUMHUYECKHUX
MPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

2.6

2.7

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAKXKe IMpaBUIAM OOpaICHHS C
BCIICCTBAMH B COOTBETCTBHUH C HWHCTPYKIUSMHU II0 BBITOJIHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO
ra3o000pa3HbIX BelIeCTB (BOJAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOpPOB C ONpeACHEHHOM MacCOBOM J0Jeld PacTBOPEHHOTO
BEIIIECTBA, INITAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCIICPUMEHTBI T10
pacro3HaBaHHUIO PACTBOPOB MICJIIOYEH M KUCIOT C TIOMOIIBIO
WH/INKATOPOB (JIaKMYyC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)

MpOBOAUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux syemeHToB J[. M. Menneneesa. CTpoeHue aTroMmos.
Xumuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX HOHATUN: SApO aroma,
JJIEKTPOHHBIA CIIOM aToMa, aToOMHas OpOHTaldb, pajuyc aToMa,
XUMHUYECKasl CBSI3b, IMOJIAPHAs W HEMOJspHas KOBAJIEHTHAas CBSA3b,
AJIEKTPOOTPULIATEIBHOCTD, HMOHHAs CBSA3b, HOH, KATHOH, AaHUOH,
CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC 3JICMCHTBI

33

ONMCHIBATh U XapaKTepu3oBaTh TaOnuuHyto Gopmy llepuonnyeckoit
CUCTEMBl XMMMUECKHUX DJIEMEHTOB: pa3iuyarh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJNbIINe) MEePHOIbI

34

packpsiBaTh cMbica Ilepumoamueckoro 3akona .M. Menneneena:
JAEMOHCTPUPOBATh NIOHUMAHUEC r[epnogmquKoﬁ 3aBHCHMOCTH CBOMCTB
XUMHWYECKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B Hepnoanqecxoﬁ
CUCTEME

3.5

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HUMEIOTCS B  TabmuIe
«Ilepmoanyeckass  cucrema  XuUMuU4Yeckux  anemeHtoB  JI.HM.
MeHnpeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsja sjapa, o0llee 4YHCIIo




AIIEKTPOHOB U PaCIpeeTICHUE UX TI0 AIEKTPOHHBIM CIIOSM)

3.6

3.7

9 KJIACC

OIpeaAcCIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

OnmpeaciIsAiTb BU XHUMHYECKOH CBSI3U (KOBaIICHTHaH u I/IOHHaﬂ) B
HEOPTaHUYCCKUX COCAUHCHUAX

Kon
NpoBepPsieMOro
pe3yJbTara

1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

ITo Teme: «BeliecTBo U XUMUYECKas peaKknuus»

1.1

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,
ANEKTPOJIUTBI, HEAIEKTPOIUTHI, JIIEKTPOIUTHYECKAs JIUCCOLHALINS,
peakuMy HMOHHOrOo OOMEHa, KaTallu3aTop, XMMHMYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMble peakuuuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTENIb, OKHMCIEHUE U BOCCTAaHOBJIEHUE, aAJUIOTPOINMS,
aMpOTEepHOCTh,  XMMHYECKas CBs3b  (KOBAICHTHAs, HWOHHA,
MeTaJIJIMYECcKast), KpPUCTAJUIMUECKas pelETKa, CIUIaBbl, CKOpPOCTh
XUMUYECKON PeaKLun

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IOHATHH H
MIPUMEHSATDH OTU NOHATHUSA IIPU ONUCAHUU BEILECTB U UX MPEBPAICHUN
COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKOM IUCCOLMALMU KHCIIOT,
LICJI0YEH U COJIEH, IOJIHBIE M COKPALIEHHBIC YPAaBHEHUs DPEaKLUU
HMOHHOT0 0OMeHa

1.4

1.5

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiui

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKON pcaknuuu

ITo Temam: «HemeTtayuiel M WX coeguHeHUST» M «MeTamiabsl U WX
COETUHEHUSY

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CTIEU(PUIECKUE XUMUUECKIE
CBOICTBa MPOCTBIX U CJIOKHBIX BEUIECTB, MOJATBEP)KIas ONUCAHHE
puUMepaMu MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHHI COOTBETCTBYOIINX
XUMHYECKHUX PEaKIun

2.2

2.3

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKKAAOIMINX CYIICCTBOBAHUC
TEHETUYCCKOM CBSI3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MMPOrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUHA,

BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBHSIX
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2.5

CcJIeg0BaThb IpaBUJIaM II0JIb30BaHUA XUMHYECKOU HOCYHOﬁ )41
1a00paTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiIaM OOpaIEeHUs C
BCIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU 110 BBIOJHEHHIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a)

MPOBOAWTH PEAKIWH, TOJATBEPKIAIONINE KAaYeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPU-,
Opomun, womupa, kapOonar, Qocdar, cuamkar, cynabdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, MOHBI HM3YYCHHBIX METAaJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYCCKHUX BEIIECTB

ITo Teme: «XuMHS U OKpYXKaroLas cpeaar

3.1

3.2

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IAK
BEIIIECTBA; KOPPO3HUS METAJIIIOB

OPUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEIbHON AEATENbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTEeMaTU3alUIo,
BBISIBIICHHE NPUYMHHO-CIEJCTBEHHBIX CBS3€M — [ H3Yy4eHUs
CBOWMCTB BELIECTB M XUMMUYECKHX PpeaKluil; ecTeCTBEHHOHAy4HbIE
METOABl IO3HAHUS — HAOIIOJCHHUE, W3MEPEHHUE, MOJAEIMPOBAHMUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




8 KVIACC

[MPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA

Koxa
1

1.1

1.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA
HepBOHa‘IaJIBHBIG XHUMHUYCCKUEC ITOHATHUA
Hpez[MeT XuMHHU. Pollb XMMHMU B KM3HU 4YeJIOBEKAa. XHMMHSA B CHCTEME HayK.

Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE
BEILLIECTB

IIonsatue o METOJaXxX IIO3HAaHHUA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pa3saciICHUs cMmecent

1.3

1.4

1.5

ATOMBI W MOJNEKYJbl. XHMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMHUYECKUX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHasd Mmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA
B COCIMHCHNU

KomnuectBo BemiecTBa. Mob. MOJ'IHpHaH macca. BzaunMocBs3b KOJINYCCTBA,
MacCCbl MW 4YHUCIIa CTPYKTYPHBIX CAWHHUI] BCHICCTBA. Pacuétel mo q)OpMy.]'IaM
XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ

1.6

duznueckrue U XUMHYCCKHE SBJICHHSA. XHMHYCCKAS peakuuga u eé IIPU3HAKH.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHUA. KJIaCCI/I(i)I/IKaLII/IH
XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
pabotrel B jaboparopuu W TpuéMamMu  OOpaileHuss ¢ JIabOpaTOPHBIM
0o0opy/sOBaHUEM, M3yY€HHE M OIUCaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nyeckux (MJIaBJICHHE BOCKa,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIEHUe U KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKATMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SBIIEHWH, HaAONIOEHHWE W ONMHCAHHE
IPU3HAKOB MPOTEKAHHWS XHUMHUYECKHMX peakuuid (pas3joxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKEeHUe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM
commu meau(Il), n3yuenne cnmocoOOB paszeneHus: cMeceit (C MoMOIIbI0 MarHuTa,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OUMCTKHU MTOBaPEHHOM cor, HAOMIOIEHUE U ONIICAHHUE PE3YIbTATOB MPOBEICHUS
OMBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/JaHHE MojJenei
MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxueiiiine NpEACTABUTCIIM HCOPTaHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecr razoB. CocrtaB Bo3myxa. Kuciopom — sieMeHT W mpocToe
BemecTBO. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHEe W XUMHYECKHE




cBoiictBa (peakiuu ropenus). Oxcupawl. Ilpumenenue kucimopona. CrocoOsI
MOJYYCHUsT KHUCIOpOoJa B JIAOOpAaTOPUM W TMPOMBIINUICHHOCTH. KpyroBopor
Kucinopona B pupogae. O30H — ajmoTponHast MOAU(PUKAIIS KHCIOPOoIa
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TennoBoil 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHJAO0TEPMUYECKUE PeaKMU. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,
yCHIIEHUE TTAPHUKOBOTO 3(pdekTa, pa3pylnieHrne 030HOBOTO CIIOs

2.3
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2.5

2.6

2.7

2.8

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojopozia B MPUPOJIE,
du3nUecKre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IONyYCHUSI.
Kucnore! 1 conmn

Monsipablii 00BEM razoB. PacuéTel o XUMHUYECKUM YpPaBHEHHSIM

®dusznyeckue CcBoWcTBa BOAbl. Boma kak pactBOopuTeiab. PacTBOpBIL.
HacepimienHble 1 HEHACHIIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIC.
MaccoBass J1onsl BeliecTBa B pacTBOpe. XHMHYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKM3HU uenoBeka. KpyroBopot
BOJbl B TMpUpOJAE. 3arps3HEeHHE MPUPOIHBIX BoJA. OXpaHa © OYHCTKA
MPUPOIHBIX BOJT

Knaccudukanuss Heopranmdeckux coequHeHnid. Oxcunbl. Kinaccudukarus
OKCHJIOB: cojeoOpasymoimiue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusznueckue M XUMHYECKUE
CBOMCTBA OKCHIOB. [losyuenue okcuaoB

OcHoBanus. Kiaccudukanus ocHOBaHMA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHMU. [lonyuenne ocHOBaHUN

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. ®dusznyeckue u

XUMHUYECKHE cBOMcTBa KHcIOT. Pan aktuBHocTh MeTauioB H.H. bekerosa.
ITonyuenue Kucior
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2.10

2.11

Comu. Homenknarypa coneil. @usznueckne M XUMHUYECKHE CBOMCTBA COJICH.
ITomy4yenue conein

I'eneTmueckas CBI3b MECXKAY KilaCCaMH HCOPraHNICCKUX COC}II/IHGHI/Iﬁ

XUMHUYECKUN  DKCIIEPUMEHT: KAaYeCTBEHHOE  OIPEIEICHUE  COACpKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHHE U H3Yy4YEHUE
CBOMCTB KHCJIOPOJA, HAOIIOJACHNE B3aUMOJICHCTBHS BELIECTB C KHCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS U NpEKpallleHus: TopeHus (moxkapa), 0O3HaKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, IOIy4eHHUe, coOupaHue,
pacro3HaBaHME W H3Y4Y€HHE CBOMCTB BoaOpoAa (FOpeHHE), B3auMOEHCTBHE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MOKHO MCIONBb30BaHUE BUEOMATEPHAIIOB),
HaOrofieHne OoO0paslloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOJAbI C MeTallaMH (HAaTpUeM U KaJbI[HEM)
(BO3MOKHO MHCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIPENEIEHUE pPacTBOPOB
KACIOT M IIeJoYeil ¢ IOMOIIBI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pa3LoB




3.1

HGOpI‘aHI/I‘ICCKI/IX BCIICCTB pa3HI/I‘-IHI>IX KJIacCcCOB, HaGJHOI[eHI/Ie N3MCHCHUS
OKpacKM HHAMKATOPOB B pPAacTBOpax KHUCJIOT M IIEJOYEH, H3yYCHUE
B3aumojeicTBus okcuga meau(ll) ¢ pacTBopomM CepHOW KHCIOTBI, KUCIOT C
METaJJIaMH, PeaKIMil HEUTpaJIU3alluu, OJIy4YEeHHE HEPACTBOPUMbBIX OCHOBAHUM,
BBITECHEHHME OJHOTO MeTajjla JPYyrUM M3 pacTBopa COJIM, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a7ad M0 TeMe «BaxHelline KiacChl HEOPraHUYECKUX
COCIIMHECHMI

[Tepuonnueckuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

[lepBble MOMBITKM KiAcCHU(PUKAIMKM XUMHUYECKUX dyieMeHTOB. [loHstue o
rpynmnax CXOJHBIX 3JIE€MEHTOB (ILEJIOYHBbIE W MHIEJIOYHO3EMEIbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCH/JIbI U TUAPOKCHIBI

3.2

[Iepnoanueckuit 3axoH. [lepuoanueckas cucreMa XuMU4YECKHX 1emMeHToB J[. M.
Menneneesa. Koporkonepuoanas u JUIMHHOTIEPUOIHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menneneena.
[lepuonbl u rpynnbl. PU3NUECKUII CMBICT MHOPAJKOBOIO HOMEpa, HOMEpPOB
MepHO/ia U TPYIIIbI 3JIEMEHTA
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Crpoenue atoMoB. CocraB aToOMHbIX sfep. M3oronbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuonuueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa 10 ero nojoxeHuto B [lepuoaunueckoit cucrteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pajadyca aToMOB XHMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKMX CBOMCTB II0 TpPYIIaM M IEPUOJAM.
3nauenue [lepumoauueckoro 3akoHa u [leproauueckoil CHCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTHUS Hayku U npakTuku. .M. MenneneeB — y4€HbId U
rpaXKAaHUH

3.5

Xumnueckasi cBsizb. KoBaneHTHas (TMOJsipHass U HEMOJIApHAs)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIBHEIC pPCaKIuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHHC 06pa3u013 BCIICCTB MCTAJJIOB U
HCMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHA LHUHKa C pacTBOpaMH KHCIOT U
meﬂoqeﬁ, MMPOBCACHUC ONBITOB, WIJIFOCTPUPYIOIIUX MPUMCEPBI OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ (TOpeHI/IC, PpCaKnuun pa3jioKCHUs, COCI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPIKAHUS

BemecTtBo 1 XuuMHu4decKas peaKuus. HOBTOpeHI/Ie




1.1

1.2

1.3

1.4

1.5

IIepnonnueckunt 3akoH. Ilepruoauyeckas cuctema XuMU4eCKUX dnemeHToB JI.1.
MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWMCTB
XMMHMYECKHX OJJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kallus, KaIbLUA U HX
COCUHEHUI B COOTBETCTBUU C IIOJIO)KEHHEM JJIEMEHTOB B [lepmonmyeckoi
CHUCTEME U CTPOCHHEM HX aTOMOB

Crpoenue BemiecTBa: BHABI XMUMHYECKOW CBSI3U. THIBI KPUCTAIUIMUYECKUX
PElIETOK, 3aBUCMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAINIMYECKOW pelETKU
U BHUJa XuMu4eckoil cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BEUIECTB (MEXAYHApOAHas U TpUBHaJIbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHHIA,
TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIIECTB

Krnaccudukanus XuMU4ecKuX peakiuii Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBY YyYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeruioBoMy 3d¢eKkry, Mo
W3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M OJHIOTEPMHUYECKHE pEaKiuw,
TepMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMUMUUYECKON PEaKIINH

Ilonsatue 00 06paTI/IMbIX u HeO6paTI/IMLIX XUMHUYCCKHUX pPCaKIUAX. ITonsTue o
TOMOI'CHHBIX M I'CTCPOI'CHHBIX pPCAKIUAX. IToHsATHE O XMMHUUYECKOM PaBHOBCCHHU.
CDaKTOpr, BJIMAIOINIHUEC Ha CKOPOCTb XUMHYECKOM p€akKiiuku W II0JOXCHHC
XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pCaKkuuu, BHGKTpOHHBIﬁ OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pe€aKuuu. CocraBienne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HCIOJB30BaHHCM MCTOJA
QJICKTPOHHOT'O Oananca

1.6

1.7

Teopus 2JIEKTPOTUTHUECKON TUCCOIMAIIUU. DIIEKTPOIUTHI M HEIICKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M AMCCOLMAIIMHN BEIIECTB C PA3IUYHBIMU BUIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUs PEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH U cCoOJell B CBETe NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakii Ha MOHBL. [loHsATHE O THApPOIM3E Coei

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMU KPHUCTAITMYECKUX
pPEMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
arMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOM pEaKIMd OT BO3JCHUCTBUS pPA3IMUHBIX (HAKTOPOB;
WCCIICJIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIIMN  KHCJIOT, WIeIoYeld H  coled  (BO3MOXHO  HCITOJIb30BaHHE
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUS PEeaKkiuii HOHHOTOo oOMeHa (00pa3oBaHHE OCa/Ka, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluid (TOpeHHe, PeaKIMH PaslIoKEHHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit
Ha MOHBI; pElICHHE YKCIIEPUMEHTAIbHBIX 3314




Hemeramie! 1 ux COCIUHCHUA

2.1

2.2

2.3

OOmass xapaktepuctuka raioreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHust. CTpoeHue u GU3NIECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJ0YaMu). XJIOPOBOAOPOI.
ComngHast KMUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIydYeHHE, MpuMeHeHue. [lelictBue
XJIopa U XJIOPOBOJOpPOAa HAa OPTaHM3M 4eJoBeKa. BakHeWIme XJIOpHIbl U UX
HAXO0XJICHUE B IPUPOJIC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEUIECTB — KHUCIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dusnyeckne W XHMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KHCIOTa, PU3NICCKUE U XUMHYCCKHE CBOHCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crenuduieckune). XUMHUISCKHUE
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO cloco0a IMOIYy4YeHUs CEpHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOX[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpAaIleHuUs

OOmast xapaktepucTuka 55eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. A30T, pacpoCcTpaHEeHHE B PUPOJIE,
dbusnueckrue U XMMHYECKHue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero ¢u3nMvecKue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHMs, MX (u3nyeckMe M XHMHUYECKHE CBOMCTBA, NpPHUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢buznmveckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U CoOJied aMMOHHUS B
KauecTBE MHUHEPAJIbHBIX yn0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI
1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUecKre U XUMUYECKHE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XUMHUYECKHUE CBOMCTBa, mosiydenue. lcmonb3oBanue ¢QocdaroB B kauecTBe
MUHEPAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka syeMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoma B mpupone. OKcuabl yrieposa,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTyYeHHEe M NMPUMEHEHHE. JKOJIOTnYeckre npoOaeMbl, CBA3aHHBIE C OKCHIOM
yrnepoga(IV); rumoresa rin06aqbHOrO MOTEIUIEHUS KJIMMaTa; TMapHUKOBBIN
3pdexT. YrompHas KuCIOTa M €€ CcolM, UX (QHU3NUECKUe MU XUMUYECKHE




CBOWCTBa, MOJy4YeHHUE W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO351CTBE

2.6

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepona (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IJIMLIEPUH, YKCYCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaxX, Oelkax, YriaeBoJaXx — M HX pPOJIM B KU3HU
yejgoBeka. MarepuanpHOe €AMHCTBO OPraHMYECKMX W HEOpPraHMYecKUX
COETUHEHUN

2.7

2.8

3.1

Kpemuuii, ero ¢usnyeckme # XHUMHUYECKHE CBOWMCTBA, NOJIY4YCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcune kpemHusA(IV) u kpemuueBoit kucioTe. CHIIMKAThI, UX HUCIIOIh30BaHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BaskHel e cTpouTenbHble MaTepHAaIb:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobremsl Oe3omacHOTroO
WCIOJIb30BAaHUS CTPOUTENLHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HUE O0pa3loB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IPOBEICHUE KAaU€CTBEHHBIX PEaKLUHUd Ha XJIOPHUA-
WOHBl W HaOJIOIGHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)Karollue
¢bu3nyecKue 1 XMMUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BUCOMATEPHUATIOB); O3HAKOMJICHHE C oOpasliaMu XIJIOpHUIOB
(rajoreHuIOB); O3HAKOMIJICHHME C oOpasmamMu cepbl U e COCAMHCHHSIMH
(BO3MOKHO  HCIIOJIb30BaHWE BHUJCOMATEPUATIOB); HAOMIOIEHHE IIpoliecca
oOyrIIMBaHUs caxapa MOJ ACWCTBHEM KOHIEHTPHPOBAHHON CEPHOW KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakUuMud Ha Ccynb(ar-uoH U HaOJIOJeHHe Tpu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
coeMHEHUIl (BO3MOXKHO UCIOJIBb30BaHUE BHJIEOMATepUaoB), oOpas3Lamu
a30THBIX U GochOpHBIX yIOOpEeHUH; monydyeHne, cooupanme, pacrno3HaBaHie U
M3Y4YEHHE CBOICTB aMMMaKa; IpPOBEJEHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHUE TPU3HAKOB HUX TPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BaHNUE BUJICOMATEPHUATIOB); HM3yUYE€HUE MOJIENed KpHUCTaUINYECKUX
pemiérok anmasa, rpaduta, ¢yjuiepeHa; O03HAKOMJIEHHE C IPOILECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IpOTHBOra3a; MOJy4YeHHe, coOMpaHMe, pacllo3HaBaHME M M3y4YEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAuYeCTBEHHBIX pEaKkUMid Ha KapOoHaT- u
CWJIMKAaT-MOHbl M M3yYEHUE IPU3HAKOB HX TPOTEKaHUS; O3HAKOMIIEHHE C
MPOJAYKIMEH CHJIMKATHOM HPOMBIIUIEHHOCTH; pPEUICHHE 3KCIEepUMEHTAIbHbBIX
3a/1a4 o TeMe «BaxkHelne HeMeTalIbl U UX COCITMHEHUS»

MeTanisl ¥ UX COSINMHEHUS

OO01mas xapaKTepUCTUKa XUMHUECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxxenuss B llepuoamdeckorr cucreme XuMHuecKux dnemMeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIoB. MeTaimnyeckas CBsi3b U




METaJUIMYecKasi KpUCTaUIMYecKass pemérka. OIEeKTPOXMUMHYECKUU  psif
HanpsHKEHUHA METaJIOB

3.2

dusnuecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIHe crocoObl MOMydeHus
MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. Criassl (CTallb, 4YyT'yH, JIOPaIlOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIICHHOCTH
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[lenounsle MeTtajuibl: MojiokeHue B Ilepuonmyeckoil cucremMe XMMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HAaXOXJIECHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABl HaTpus U Kanud. [IpuMeHeHHe IIENOYHbIX METAUIOB M HX
COCIMHEHU I
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[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajJbLMH:  IOJOXEHHE B
[Iepnonnueckoii cucreme XuMu4eckux 3yeMeHToB /.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXJEHHE B Mpupojae. PU3MUecKMe U XMUMHUYECKHE CBOMCTBa
Mariusi ¥ Kanpuus. BaxHeilline coenuHeHus KaublMs (OKCHI, THIPOKCH],
conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

3.6

3.7

4.1

AmoMuHui: monoxkeHue B Ilepuoauueckoil cucreMe XMMHYECKMX 3JEMEHTOB
JI.1. MenneneeBa, CTpoeHUE aroMma; HaxoXKAcHHE B npupone. dusnueckue u
XMMHYECKHE CBOMCTBA AOMHUHUS. AM(DOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
AJITFOMUHU A

XKeneso: monoxenune B [lepnoauueckoit cucremMe XumMudeckux snemeHToB [1.1.
MenzeneeBa; CTpoeHHE aTOMa; HaxOXIeHue B mpupone. Pusmueckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcuabl u conu skenesa(ll) u
xene3a(Ill), ux cocras, cBoiCcTBA U OTyYEeHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMyi METaJUIOB U CIIJIaBOB,
X (pu3nUecKUMH CBOMCTBAMH; U3YYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCITIOJIb30BaHUE BUJIEOMATEPHAIIOB), oco0eHHOoCTEH
B3aMMOJICHCTBUS  OKCHJIa Kalbllsg W HATpUsi C BOJOW (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI,
mporiecca TOpPEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUil HAa HOHBI
(Marnusi, Kanblwus, amroMuHus, nuHka, xeneza(ll) m sxenmesa(Ill), memu(Il);
HaOII0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIIMBaHUS TUIAMEHW MOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHME  BUJEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
IMHKA; PEIICHUEe dKCIIEPUMEHTAITBHBIX 3a/1ad 10 TeMe «BakHelme MeTauibl 1
WX COCMHCHUS

XUMHS U OKpYKarollas cpesia

HoBble maTepuansl u TexHonoruu. BeliectBa u marepuanbl B ITOBCEIHEBHOU
JKA3HU 4YelloBeKa. XUMHUS U 310pOBbe. be3ormacHoe UCIonb30BaHNUE BELECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momomis mMpu XUMHYECKHX OXKOTax U
OTpPABJIEHUAX




OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHue
okpyxatomei cpeasl [1/IK. Pons xumun B pereHnu 3KOJIOTHYECKUX MPOOIIEM.

4.2
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBILLIEHHOCTH

43 XUMHUYECKUH IKCIIEPHUMEHT: M3y4eHHE 00pa3lloB MAaTEpUAIOB (CTEKJIO, CIIaBbI

METaJJIOB, ITOJINMEPHBIE MaTEpHaIbl)




I[TPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanusi Ha ocHoBe ®PT'OC

1

1.1

IIpencraBnenue:

O II03HABAEMOCTH SBJIEHUM NPUPOABI, IMOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyJIbTYpbl M MPaKTHYECKOU
JESITEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBA;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHUYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA
00BIACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOMN AEATETBHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHDKEHHSX
XMMHYECKOW HAYKH, YTO IO3BOJHUT OOYYArOIIUMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeNbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHH Kak MPOQWIBHOTO NpenMeTa
MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHHUC MPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHIINE XUMHUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAsl CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJspHas
Macchbl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHsis), XUMHUYECKas
pCakuud, pPCEaKnunu COCAWMHCHUA, PCAKIUHU PA3JI0KCHHA, PCAKIUN
3aMeIlleHus, peakuy OoOMeHa, TeIuIoBOW I(PQEKT peakluu, 3K30- U
SH/IOTEPMHUYECKHE DPEaKLIMU, PAacCTBOP, MaccoBasi IO XMUMHUYECKOIO
AJIEMEHTA B COEAMHEHUH, MAacCOBasl JI0JIS U MIPOLIEHTHAsE KOHLEHTpaLHs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast
opOuTanb, paguyc aToMma, BaJIEHTHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, IIOJISPHAs U HEMOJISIPHAs
KOBaJICHTHAs CBs3b, HOHHaA CBA3b, METaJUIMYECKaA CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInJyecKasi,
MOJIEKYJISIpHAsI), MOH, KAaTHOH, aHWOH, DJIEKTPOJIUT U HEDJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMs, peaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U




BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHE, DIIEKTPOJIU3,
XUMHUYECKOE paBHOBeCHE, oOpaTuMble M HeEoOpaTHMble peakiuH,
CKOpPOCTb XMMHYECKOW peakuuu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CILIABbI
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OCHOBOIIOJIATalOlIMe 3aKOHbl XMMMM: 3aKOH COXPAHEHHsS MAaccChl,
nepuonuueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA
coCTaBa, 3aKOH ABOraJipo
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TEOpUM  XHUMHHU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TeopUs
AEKTPOJIUTUYECKON JUCCOLMALIUI

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

3.1

3.2

YMEHHE MPaBUIHHO UCTIOIh30BaTh H3yUYECHHBIC BEIIECTBA U MaTepUaIbI
(B TOM 4mCIie MUHEpaIbHBIC YAOOpEHHUsS, METAIbl W CIUIaBBI,
NPOAYKTHl TEPepaOdOTKU TMPUPOJHBIX HCTOYHUKOB YTJIICBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTu) B OBITY, CETBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHUE 3HAUCHHS JKUPOB, OCIKOB, YIJIIEBOIOB
JUIS OpTaHW3Ma YeJIOBEKa; YMEHHE MTPOrHO3UPOBATh BIMSHUC BEIIECTB
U XMMHUYECKHUX IPOIIECCOB HAa OPraHU3M 4YEJIOBEKA U OKPYKAIOUIYIO
HNPUPOIHYIO CpEIy

YMEHUE HMHTEIPUPOBATh XMMUYECCKHE 3HAHHS CO 3HAHUSMH JPYTUX
y4eOHBIX TIPEMETOB
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HAJIMYHME OMBITa paboThl ¢ Pa3TUYHBIMA MCTOYHUKAMHU HH(GOpMAIUU
0 XUMUU (Hay4yHass W HAy4HO-NOIYyJIIpHAs JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTUBHO OIICHMBATh HWH(OpPMAIMIO O BEHIECTBAX, HX
MpEBpAIICHUSIX W TPAKTHYECKOM  TNPUMEHEHWH ©  YMEHHUE
MCIIOJIb30BaTh €€ JUIsl pelIeHNs yueOHO-T03HaBaTEeNbHbIX 3a/1a4

Biagenue ocHOBaMU IOHATUHMHOIO ammapara U CHUMBOJIUYECKOIO
A3bIKa XMMUH JUIsI COCTaBJIeHUs (OpMYT HEOPraHWYECKHX BEILECTB,
YpaBHEHUNW  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XHMHUYECKOU
HomeHknarypsl (IUPAC u TpuBHanbHOI)

YMmeHue oOBSCHATH CBS3b MOJIOKEHUs dMeMeHTa B [lepuomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB H 3aps sapa, oOliee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX NMEPHOIOB, KA U KaJIbIUS
[IpeacraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMHUYECKHUX JJIEMEHTOB (pauyc aroma, 3JIEKTPOOTPULIATEIHHOCTH),
MPOCTBHIX W CIIOKHBIX BEIIECTB OT TIOJIOKEHUS DJJIEMEHTOB B
[lepmonnueckoir cucreme (B MajblXx TNEpPHOJAX ©  TJIABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kinaccuuupoBarth:

7.1

XUMHUYECKHUEC DJICMECHTHI




7.2

HCOPTaHNUYCCKUC BCIICCTBA

7.3 XUMHUYECKHE PEAKIINHU
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh W CTENEHb OKWCIICHHUS XUMUYECKUX JIJIEMEHTOB, 3apsi
’ HOHa
29 BUJ XUMHUYECKOH CBS3M U THUIN KPUCTAIUIMUECKOH CTPYKTYphl B
’ COCUHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEh U BOCCTAHOBUTEb
9 YMeHne xapakTepu3oBaTh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTBIX BEUIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, KA, MarHui,
KaJIbLIM, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
9. metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
’ III), oxcuaer yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, azorucras, a3zoTHas,
docdopHas, yroipHas, KpeMHUEBAsI KUCIOTA U HX COJIH)
MPOTHO3MPOBaTh W XapaKTepU30BaTh CBOICTBA  BEIIECTB B
9.3 3aBHCHUMOCTH OT HMX COCTaBa M CTPOEHUS, MPUMEHEHHUE BEIECTB B
’ 3aBHCHMOCTH OT WX CBOHCTB, BO3MOXHOCTh IMPOTCKAHMS XUMHICCKHX
MIPEBPAIICHUH B Pa3JIMYHBIX YCIOBHUSIX
10 YMeHHue coCTaBIsATh MOJEKYISIPHBIE U HOHHBIC YPAaBHEHUS PEaKIUid, B
TOM YHUCJIE:
10.1 peaxkiuii HOHHOro OOMeHa
10.2 OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLINI
103 WUTIOCTPUPYIONINX ~XWUMHYECKAE CBOMCTBA HM3yYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPIKIAOUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHne BBIYUCTATH (IPOBOJUTH PACcUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COSMHEHUHT
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAWTh KOIUYECTBO
' BEIIECTBA, 00BbEM M MAaCCy PEareHTOB UITH MIPOIYKTOB PEAKITHH
12 Bnanenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH  METOJaMH  HAy4YHOro  TOo3HaHUA (HaOmIOIEeHUE,
HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSCHUH BEIIECCTB U




XUMUYECKUX SIBJICHUH; yMeHHE CQOpPMYIMpOBaTh MpodiieMy U
IIPEIJIOKUTH IYTH €€ PEIICHUS

12.2

12.3

13

13.1

Oe3omacHOil pabOTBl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
MIOCYI0M 1 J1aOOPaTOPHBIM 00OPYAOBaHUEM

npaBUIaMu O€30MacCHOTO OOpaITIeHUs C BEIIECTBAMH, HCTIOJIb3yEeMbIMHU
B TIOBCEIHCBHOM JKHU3HH, IIPABUJIAMH MTOBEJICHUS B LEJAX cOepeKeHUS
37I0pOBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpelibl; MOHUMAaHHE Bpeaa
(omacHOCTH) BO3IECMCTBMSI Ha JKHUBBIE OPIraHU3MBI ONPEACIIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS M MPEJOTBPALICHUS HX BPEIHOTO
BO3JCUCTBUSI

Hanuuue mpakTH4eCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBIICHUS
CIEAYIOUMX XUMUYECKUX IKCIIEPUMEHTOB:

M3YyYeHUE U ONHcaHue (PU3HMUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSH‘{eCKI/IMI/I n XUMHNYCCKHNMH SABJICHUAMM, OIIBITHI,
HWJUTIOCTPUPYIOIIUEC TPHU3HAKU ITPOTCKAHUA XUMHUUCCKUX peaKI_II/Iﬁ

13.2

13.3

13.4

U3y4eHHe CIIOCOO0B pasJieIeH st cMecel

MOJIY4CHHEC KHUCIOpOAa W H3YUCHHUC Cro CBOﬁCTB; MMOJIYYCHHC
BOAOpPOJa U HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYUYCHHUC YTIJICKHUCJIIOIO rada u
HN3YUCHHUC €TO CBOﬁCTB; IMOJIY4YCHHNEC aMMHAaKa U U3YUCHUC CTO CBOMCTB

MPUTOTOBJICHHE PACTBOPOB C ONPEIEIEHHONM MaccoBOM  Jonei
pacTBOPEHHOTO BELIeCTBA

13.5

IIPUMEHEHNE WHMKAaTOPOB (J1akmyca, METHJIOpaHka u
denondranenna) g ONMpeneNieHUs] XapakTepa cpenbl B pacTBOpax
KHCJIOT U IIeJI0uen

13.6

WCCIIC/IOBAHUE U  ONHCAHUE CBOWCTB HEOPTraHMYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB; U3YUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHJIAMH METAJZIOB,  PAacCTBOPUMBIMHU u HEpPaCTBOPHUMBIMH
OCHOBAHMSIMU, COJISIMH; TIOJIYYCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJHOTO MeTajula JAPYrMM U3  pPacTBopa  COJH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
LMHKAa

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TeMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((9J'IGKTpOJ'II/ITI/I‘~I€CKa$[
JAUCCOLIM AL, «Baxnelnue HeMETaIbl U HX COCOUHCHUA,
«Baxkneine MeTaibl 1 UX COCOAUHCHUA»

13.8

XUMHYECKHE  OKCIIEPHUMEHTHI,  WLUIIOCTPUPYIOIIME  MPH3HAKH
NPOTEKaHHUS PEaKIMii HOHHOTO OOMEHa; KAaueCTBEHHBIC pPEaKkIiuh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-,  Qocdar-, kapOOHAT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATUOHBl aMMOHUS, MarHusi, Kaublius, aTIOMUHUS,
)kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

VYmMmenue:




14.1

NpPEICTaBIATh pE3yJAbTaThl d3KCIEpHUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeabCTB, Tpa(UKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBS3U MEXKIy peallbHO HA0JIF0JaeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMH, MTPOUCXOIALIMMHU B MaKpO- U MUKPOMUPE,
OOBSICHATH IPUYMHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM

I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Koxa

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
YucTele BemecTBa U cMecr. CiocoObl pa3ieiieHus: cMecei

ATOMEI WH MOJICKYJIBI. Xumudgeckue diieMeHTBH.. CHMBOIBI  XUMHYSCKHX
3JICMCHTOB. HpOCTI)IC " CJIOXKHBIC BEUICCTBA.

1.3

1.4

1.5

Xumuyeckasi hopmyna. BalleHTHOCTh aTOMOB XHMHUYECKUX dJIeMEHTOB. CTeneHb
OKHCJICHUS

3aKkOH IIOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTENIbHAas aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJIApHasg Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU

KomnyectBo BemectBa. Moab. MomsipHass Macca. MoOJsIpHBI 00BbEM Tra3oB.
B3anMocBsI3b KOJIMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

Pu3nyeckue U XUMMUYECKHE SBJICHUA. XHMMHMUYECKass peakius U €€ IpPHU3HAKU.
3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YpPaBHEHUS

2.1

[Mepuomuueckuii 3akoH u llepuoguyeckass CUCTEMa XHMHUYECKUX JIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Mepuomuueckuii 3akoH. [leproanueckasi cucteMa XUMHYECKUX diieMeHToB J[.M.
Menneneesa. [lepuonsr u rpymnmnel. GU3nYeckuid CMbICT TOPSAKOBOTO HOMEPA,
HOMEPOB MepHo/ia U TPYIIIHI DTIEMEHTa

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JEMEHTOB
ITepuoauueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOoJIOB, Kaius, Kaiuplusi (paguyca aToMOB, SJEKTPOOTPUIIATEIHLHOCTH,
METaJUIMYeCKUX W HEMETaUIMYEeCKHMX CBOMCTB) W HMX COEJUHEHUH B
COOTBETCTBUM C TIOJOXKEHHEM »3ieMeHTOB B llepuoguyeckoit cucreme u
CTPOEHHEM HX aTOMOB

Crtpoenue BelecTna

3.1

3.2

Xumudeckass cBs3b. KoBaneHTHas (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DJIEKTPOOTPUILIATEIBHOCTh ~ XUMHUYECKUX  DJIEMEHTOB. Honnasgs  cBA3b.
Mertammmueckas CBI3b

Tumel KpPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HWOHHAsA, MeTaJuTMuecKas),
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTAIUIMYECKON PEmIETKH U BUIA
XUMHUYECKOU CBI3U

Baxueiliine mnpencraBuUTed HEOPraHUYECKUX BemlecTB. Hemeramnsl u ux
coeqUHEHMA. MeTajabl U MX COeTUHEHHS




4.1

4.2

Knaccupukanus um HOMEHKJIATypa HEOPTaHUYECKUX COEAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHsbIe) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPUMBIC OCHOBAHWS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

@usnyeckue W XUMUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOpPO/Ia, XJI0pa, KUCIOPO/a, Cephl, a30Ta, (hocdopa, yriepoia, KpeMHHUS

4.3

4.4

4.5

®u3nyecKkue M XUMHUYECKHE CBOWMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HaTpUs, Kajdus, MarHus ¥ KaJbLiUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
pAI HAIPSDKEHUM METAJIIOB

duszndeckrue U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJIJIOB:
XJIoOpoBOaOpOda, CEPpOBOAOPOAA, aMMHAKA

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTramuioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJLIOB

4.6

Xumnueckue cpoictBa okcunoB: MetamwioB [A-IIIA rpymn, munka, mequ(ll) u
xkenesa(ll, I). [Tonydyenue okCuI0B METAILIIOB

4.7

4.8

4.9

4.10

XYUMHYECKUE CBOWMCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha MpUMEpe
TUAPOKCHIOB QJIIOMUHUA, JKene3a, I[uHKa). [lomyuyeHue OCHOBaHHMM U
aM(pOTEPHBIX THIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOM,
CEpHUCTOM, cepHOM, a30THOMU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocobbie
XUMHYECKHE CBOICTBA KOHILIEHTPUPOBAHHOW CEpHOM W a30THOH KHUCIOT.
[Tonyuenune kucior

OO6ume xumMHuyeckue cBoiicTBa cpeanux coneil. [lomyuenue comneit

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpOOA, KHCIOpOJdd, aMMHAKa,
YIJICKUCIIOTO Ir'a3a B J'Ia60paT0pI/II/I

4.11

4.12

5.1

5.2

[Tonyuyenne amMmMuaka, cepHOM M a30THOM KHMCIOT B IMPOMBINUIEHHOCTH. O01mue
CIOCOOBI MOTYYECHUSI METAJIJIOB

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

XHUMHYECKHUE peaknuuu

Knaccugukaius XuMHUUECKUX peakLui 1Mo pa3IMyHbIM MPU3HAKaM: 110 YUCIy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo
U3MEHEHUIO CTEIICHEH OKUCIICHUS] XUMUYECKHUX JIEMEHTOB

TemoBoit 3¢ heKkT XMMHUUYECKON peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
U DHAOTEPMUYECKUE peaki. TepMOXUMUYECKUE YPABHEHUS

53

54

OKMCITUTENIPHOBOCCTAHOBUTENIbHBIE peakni. OKHCIUTENN U BOCCTAHOBHUTEIH.
[Tpomieccel  OKUCIEHMSI UM BOCCTaHOBJIEHHS.  OJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PeaKIIuN

Teopm{ SHGKTpOHHTquCKOﬁ JUCCoLManu. KaTI/IOHBI, AHUOHBEI. 3J'ICKTpO.III/ITBI n
HE3JICKTPOJIUTHI. CunbHBIC U cl1a0ble SJICKTPOJINUTHI. Cremnenb JUCCoanmn




Peakuiuu moHHOro OoOMeEHa. YCIOBHS MPOTEKAHUS PEaKUMi MOHHOTO OOMEHa,

55
MIOJTHBIE M COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKITHid

6 XuMHS 1 OKpYyKaroIas cpeia
BemiectBa W Martepuaiibl B TOBCEIHEBHOM JKM3HM 4eJjoBeka. be3omacHoe

6.1 WCIIOJIb30BAaHUE BEIIECTB M XHMHUYECKUX pEaKIuid B JIA0OpATOPUU H OBITY.
[TepBast TOMOIIB MPU XUMUYIECKUX 05KOTaX M OTPABICHUSIX
XUMHUYECKOe 3arpsi3HEHHE  OKpyXKaromied cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TI0YBBI, BO3AyXa W BOJOEMOB), CHOCOOBI €ro MPEIOTBpPAIICHUS

6.2 [Ipenenbras momyctumas konmeHTpamus BemectB (IIJIK). Pomp xumum B
pEIICHUH JKOJIOTUYECKUX MpoOieM. YCWICHHE TapHUKOBOTO J(deKTa,
pa3pylieHre 030HOBOTO CIIOs
[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUSI U UX COCIUHCHHN B
OBITY, MEIUIIMHE, TPOMBIINUICHHOCTH U CEIbCKOM Xo3siicTBe. [lpumeHeHue

6.3 METaJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPAIOMHUHMIA, OpoH3a) B OBITY U
MIPOMBINIJICHHOCTH MX COeAMHCHMMA. [IoHITHE 0 KOPPO3UM METAIIIOB, OCHOBHEIC
CIOCOOBI 3aLIUTHI X OT KOPPO3UU

6.4 [IpupoaHbIE WCTOYHUKH YIIIEBOJOPOJIOB (Yroyib, HPHUPOIHBIN Ta3, HEPThH),
MPOIYKTHI X NepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH
[lepBoHa4yanbHBIC TOHSATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTMHCHHSIX

6.5 yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, STaHOJI, TJIMIEPHH, YKCYCHAsl KUCIIOTA).
[ToHsiTie O OMOJIOTMYECKU BAKHBIX BEIIECTBAX: JKUpax, Oellkax, yrieBojax — U ux
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 110 (popMyJIaM XMMHYECKUX COETHHEHMIT

7.2 Macchl (MaccoBOH) JTOJIM PAaCTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
Ta6puensu O. C.,Octpoymona U.I'. «Xumus» 8 knace, «IIpocsemenuey, 2021 rox;

I'a6puensn O. C., OctpoymoBa N.I'. «Xumus» 9 knacc, «[Ipocsemenuey, 2021 rog.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

bubmuoteka [{OK https://m.edsoo.ru/ff0d210c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ff0d210c

bubmuoreka I{OK https://m.edsoo.ru/

DIeKTpoHHOE nepuoandeckoe unanue https:// proskolu.info
TectoBbie u rpaduyeckue Matepuansl o xumu https:// infopmika.ru
DJEeKTPOHHBINH y4eOHUK «OCHOBBI 001Iel 1 Heopranundecko xuMum» https:// alhimikoV.net

MuoronpenmerHas onmumnuaaa «tOnsie TamanTeivhttp://olymp.psu.ru/
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