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INOACHUTEJIbBHAS 3AITMCKA

Pabouast mporpamma 1o XUMUHM JJIsl OOYYAIOIIMXCs C TSHKEIBIMH HAPYHICHUSIMHU pedd (nanee —
THP) Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHUS COCTaBJICHA B COOTBeTCTBHH C DenepanbHBIM
TOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM OCHOBHOro obOmiero obOpaszoBanus ([Ipukas
Munnpocsemenusi Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM FOCTHILIUU
Poccuiickoit ®enepanuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OOO), aganTupoBaHHOM
OCHOBHOU 00pa30BaTeNbHOM MPOTPaMMON OCHOBHOTO 0OIIEro o0pa3oBaHUs OOYYAIOIIUXCS C
TSDKETIBIMU HapYIICHUsIMU peud, [IpumepHON pabodeld mporpamMMbl y4eOHOTO Tmpeamera «XUMHESD
(6a30BBIN ypOBEHB), MPOrpaMMOil BOCIUTAHUSA OOYYAIOMIMXCS TPU MOJYYSHUH OCHOBHOTO OOIIEro
0o0pa3oBaHUs, C y4ETOM paclpeleIeHHBIX IO KjaccaM MpOBEpSIEeMbIX TPeOOBaHUN K pe3ysbTraTam
OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHONW MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHHsS U 3JIEMEHTOB
COZICPIKaHMs, TIPECTABICHHBIX B Y HUBEPCATLHOM KOJIU(PHUKATOPE IO XUMKUHU, KOHIICIIHHU TPETIo1aBaHus
yuyeOHOro mnpeamera «XuMus», B 00pa30BaTENbHBIX OpraHu3auusx PO, peanusyromux OCHOBHBIE
00111e00pa30BaTeIbHbIC IPOTPAMMBI.

OO0masi xapakTepucTHKA Y4e0OHOro npeamera «XuMushH»

Y4eOHbIi peaMeT «XuMus» BXOJIUT B MPEIMETHYIO o0acTh
«EcTecTBeHHOHay4HbIE MpEIMEThI». B cuCTeMe ecTeCTBEHHOHAy4yHOro OOpa3oBaHMsI XUMHUSA Kak
y4eOHBIM TpeAMET 3aHMMAeT BaKHOE MECTO B MO3HAHWU 3aKOHOB MPUPOABI, (hOpMUPOBAHMH HAYUHOI
KapTUHBl MHUpPa, CO3JaHHH OCHOBBI XMMHUYECKHUX 3HAHUH, HEOOXOAMMBIX JIJISi TOBCETHEBHOW >KU3HH,
HaBBIKOB 37I0POBOTO M OE30IMIACHOTO JUITYETIOBEKAa M OKPY)KAIOLIEH €ro cpeasl o0pasa KM3HH, a TAKKE B
BOCIIUTAHUHU 3KOJIOTUUECKOU KYIbTYPHI.

YcnemHocTh M3y4eHHs] XMMHUHU CBSI3aHA C OBJIQJICHHMEM XHMHUYECKUM S3BIKOM, COOJIIOJIEHUEM
npaBusl  Oe3omacHOM  pabOThl TpPHU  BBIIOJHEHUH XHMHUYECKOTO JKCIHEPUMEHTa, OCO3HAHUEM
MHOT'OUYHCJIEHHBIX CBSI3€l XUMUU C IPYTMMHU NIPEAMETaMU IIKOJILHOTO Kypca.

[TporpaMMma BKJIIOYAET B c€0sl OCHOBBI HEOPTaHUYECKOM U opraHndeckoi xumuu. [ naBHoil naeeit
POTPaMMBI SIBJISIETCSl CO3AaHME 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWU IO XMMHH, BBIPAKEHHBIX B
¢dopme, COOTBETCTBYIOLIEH BO3pacTy 00yUYaIOIIMXCsl U UX 0COOBIM 00pa30oBaTeIbHBIM TOTPEOHOCTSIM.

B conmepxaHuu gaHHOTO Kypca MpeAcTaBlIeHbl OCHOBOIOJATAMOIINE XUMUYECKUE TEOPETHUYECKHE
3HAHMS, BKIIOYAIOIINE U3YUYEHUE COCTaBa U CTPOCHHUS BELIECTB,3aBUCHMOCTH UX CBOMCTB OT CTPOCHMS,
IPOrHO3MPOBAHUE CBOWCTB BEIIECTB, MCCIIEOBAHHE 3aKOHOMEPHOCTEH XMMHYECKHMX MpEBpalleHuid U
IyTel yNpaBICHHUs] UMUB LIEJSAX MTOJIy4YEHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnueckyr0 OCHOBY M3y4YEHHsS] HEOPraHMYECKOW XMMMM COCTaBIISIET aTOMHO- MOJIEKYJISIPHOE
yuenue, [lepnonnueckuit 3akon J[.MI. MeHnaeneeBa ¢ KpaTKUMU CBEJECHUSAMHU O CTPOCHMM aTOMa, BUJAX
XUMHYECKOHN CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUECKUX PEaKIIUM.

B u3yueHum Kypca 3Ha4UTENbHAs pPOJIb OTBOAMUTCA XHMHUYECKOMY JKCIIEPUMEHTY: IPOBEICHHIO
NPAKTUYECKUX M JIA0OpaTOpHBIX pabOT, OMUCAHMIO PE3YyIbTATOB YUYEHHYECKOI'O HKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM U NpaBuJI 0€301acHOM paboThl B XUMHUYECKON J1ab0paTopuu.

Peanuzanus naHHOW mporpaMMsbl B Ipoliecce o0ydeHus 1mo3BoiauT oOyyatomumcs ¢ 3I1P ycBouth
KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUH U ITOHATH POJIb ¥ 3HAUEHUE XUMUHUCPEAH APYTUX HAYK O IPUPOAE.

W3ydyeHne XUMUU CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYarOIIMXCS HAy4YHOTO MHPOBO33PEHUS,
OCBOCHMIO OOIlEHAYYHBIX METOJOB (HAOJIOAEHUE, H3MEepEeHHe, HSKCIHEPUMEHT, MOJIEIUPOBAHUE),
OCBOEHUIO MPAKTUYECKOr0 NMPUMEHEHHS] HaAyYHbIX 3HAHUI, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBS3SIX C
npeameramu  «Oxpyxatonmit Mupy», «®Pusuka», «buonorus», «l'eorpapus», «Marematuka» Hu
dbopMHUpYET KOMIIETEHIIUNA, HEOOXOIUMBIC IJISI TIPOJOJKEHNs 00pa3oBaHUs B 00JACTH €CTECTBEHHBIX
HayK.

W3ydyeHne xumMum crocoOCcTByeT pa3BuTHiO y oOyyatomuxcs ¢ THP mpocrpancTBeHHOrO
BOOOpakeHus!, PyHKIIMOHAIBHOW IPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTUYECKH aHAIU3UPOBAThH
uH(pOpMalMIO, TPEICTAaBICHHYI0 B pa3W4yHbIX (QopMmax. 3HAYMMOCTh MpeaMeTa Uis pa3BUTHUS
KU3HEHHON KommereHIMH oOydaromuxca ¢ THP 3akmioyaercss B yCBOGHMM OCHOBBI XMMHMYECKHX
3HaHWUN, HEOOXOUMBIX ISl TOBCETHEBHOM JKM3HM; HABBIKOB 3JI0POBOT0 M O€30MacHOro AJsuesoBeKa U



OKpY’Karolllel ero cpeapl 00pasa xKu3Hu; GOPMUPOBAHUN HKOJIOTHYECKOM KYIbTYpPHI.

[IporpamMmma oTpaxaeTr cojepkaHue oOydeHus mpeaMmery «XHuMHs» ¢ Y4eTOM OCOOBIX
oOpasoBarenbHbIX MoTpedbHOCcTel obOydaronuxcs ¢ THP. Opmanenue ydeOHBIM mpeaMEeTOM «XUMUS
MPEJICTABISIET ONMPEACICHHYI0 TPYAHOCTh JUIsi obydaromuxcsi ¢ THP. D10 cBsizaHo ¢ 0COOEHHOCTIMU
MBICTTUTENILHON JEsTeNbHOCTH, MEPUOJUYECKUMH KOJIeOaHUsIMU BHUMAHUSA, MajbiM O0bEMOM IaMATH,
HEJI0OCTATOYHOCTBIO OOIIEro 3amaca 3HaHWM, MOHWKEHHBIM MO3HABATEJIbHBIM HMHTEPECOM U HU3KUM
YPOBHEM PEUYEBOI0 Pa3BUTHSL.

Jns mpeononeHuss TPYyAHOCTEH B HM3y4eHHH Y4eOHOro mpeaMera «XWMHA» HeoO0XoauMa
aganrtanus oO0beMa M XapakTepa y4yeOHOro MaTepuaia K MO3HAaBaTENbHBIM BO3MOXKHOCTAM JaHHOMU
KaTeropuu OOydarolmuxcs, Y4eT WX OCOOCHHOCTEH pa3BUTHSA: HCIOJIB30BaHUE AaJTOPHUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3€U, IOCTENIEHHOE YCIOKHEHHE U3y4aeMOIo Marepurara.

[Tpu n3ydeHnr XuMUU HEOOXOAMMO OCYIIECTBIATH B3aUMOAECHCTBHE HA IIOJUCEHCOPHON OCHOBE.

Teopernuecknii Marepuan peKOMEHIYETCSl U3ydaTh B IPOLECCE MPAKTUYECKON AESITEIbHOCTH.
Bo3MOXxHO BbIIENEHNE OTAENIBHBIX YPOKOB Ha PEIIEHUE 3a/1a4 B CBSI3U COCJIOKHOCTBIO aHAJIN3a TEKCTa
obyvaronumucs ¢ THP. Opranumdeckoe €IMHCTBO MPAKTHYECKOW M MBICIUTEIBHOW JEATEILHOCTH
00yJarmuXxcsi Ha YpPOKax XUMHUHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX
XUMHUYECKHX 3HaHWM W yMmeHuid. Ocoboe BHMMAaHHME MPU H3YYECHUU XUMUU YAETSETCS H3YYCHHIO
«CKBO3HBIX» MOHATHH U (HOPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHHS MaTepHaa.

Hean u 3a1a4u u3yyeHust y4eOHOro npeaMera « XuUMuUsH»

Hns obyuaromuxcsi ¢ THP, Tak ke, Kak W JUIS HOPMaTUBHO Pa3BUBAIOIINXCS CBEPCTHHKOB,
OCBaMBAIONINX OCHOBHYIO OOpa3oBaTEIbHYIO NMPOTpaMMy, TOMHUHHUPYIOIIEE 3HAYCHHE MPHOOPETAroT
TaKue yenu, Kak:

" (GopMupOoBaHHWE HMHTEIUICKTYaJIbHO pPA3BUTOM JIMYHOCTH, TOTOBOH K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATHUIO PEIICHHH, CIOCOOHOM aganTHPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM JKU3HU;

® HamnpaBJICHHOCTh OOYYEHUSI HA CHCTEMATHYECKOE MPUOOIICHHE YYAIIUXCA K CAMOCTOSITEIbHOM
MO3HABATEJIbHOW  JEATEIbHOCTH, HAYYHbIM M  IPAKTHYECKUM METOAAM  IIO3HAHUS,
(GOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMMUH,

® oOecreyeHHE  YCIOBUHM, CIOCOOCTBYIOIIUX  MPUOOPETEHHIO  OOYYarOIIMMHCA  OTbITa
pa3HoOOpa3HON AESITeTbHOCTH, MMO3HAHUSA U CAMOIO3HAHMS, KIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAYCHUE JIJIS1 PA3TMYHBIXBUIOB JACSITEIHBHOCTH;

" (bopmupoBaHue yMeHUI OOBSICHITH U OLIEHUBATDH SBICHUS OKPY’KAIOIIET0 MUpPAa HA OCHOBAHUU
3HAHUU U OIBITA, MOTYYEHHBIX NPU U3YYCHUU XUMHH;

" dopmupoBaHue y o0Oy4arommxcs TYMaHUCTHUECKUX OTHOILIEHUHM, MOHUMaHHsS IIEHHOCTU
XUMHUYECKHUX 3HAHUU NIl BHIPAOOTKU KOJIOTUYECKH 11e7IeCO00pa3HOT0 MOBENEHUS B OBITY U
TPYAOBOM NIESITEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOMIEH MPUPOIHOU
Cpelbl;

" pa3BUTHE MOTHBAIMUA K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQ WISl U HAMPABIIEHHOCTHU JaJIbHEUIIIET0 00yUeHHUsI.

Kypc HampaBiieH Ha pelieHue CIeAyIuX 3a0ay, 00eCTIeYNBAIONINX PeaTu3alUI0 IUYHOCTHO-
OPUEHTUPOBAHHOTO W JEATEIHLHOCTHOTO TOJIXO0JI0B K oOydeHHMio Xxumuu obOydaromuxcs ¢ 3[IP nHa
YpPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHMUS:

" (GopMupoBaHUE TEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX TMPEJCTABICHUNA O BEIIECTBAX, MX
MPEBPAIICHUSIX W TMPAKTHYECKOM TPUMEHEHUHU; OBJIAJICHUE TOHSATUHHBIM armapaToM |
CUMBOJIMYECKUM S3bIKOM XUMUU;

® 0CO3HAaHHE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KaK 00JACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX TMPEBPALICHUN HEOPTraHMYECKUX U OPraHMYECKUX BEIECTB KaK
OCHOBBI MHOTHX SIBICHHW XWUBOM M HEXHWBOW NPUPOJBI;, YIIIYOJCHHE TMPEACTaBICHUN O
MaTepualbHOM €IMHCTBE MUPA;

® OBJIQJICHUE OCHOBAMHU XMMHUYECKON TPaMOTHOCTH: CTIOCOOHOCTHIO aHATU3UPOBATHH OOBEKTUBHO



OLIEHUBATh )KM3HEHHBIE CUTYAllUH, CBSI3aHHbIE C XMMUEH, HaBbIKaMH 0€3011aCHOr0 OOpaIleHus ¢
BCIICCTBAMH, HCIOJB3YyCMbIMU B HOBCGHHGBHOﬁ JKU3HHU, YMCHHUCM aHAJIU3HUPOBATH U
IUIAHUPOBAaTh 3KOJOIMYECKH Oe30IacHOe IOBEJIEHHE B IENAX COXPaHEHUs 3/10pOBbs U
OKpYKarollel Cpebl;

® (opMHUpOBaHHE YMEHUIN yCTAaHABIMBAThH CBSI3U MEXJy pPEeaIbHO HAOII01aeMbIMU XUMHUYECKUMU
SBJICHUSAMU M IPOLECCAMH, IPOUCXOASIIMMH B MHUKPOMHUpE, OOBACHATH IHPUUYUHBI
MHOT000Opa3usi BEIIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe
3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOICTB;

® ppuoOpeTeHue OIBbITAa UCTOIB30BAHUS PA3IMYHBIX METOJOB M3YYEHHUS BEIIECTB, HAOIIOACHUS
3a UX NPEBpallCHUSIMU IpU TNPOBEIEHUM HECIOXHBIX XHMHYECKUX OSKCIEPUMEHTOB C
UCTIOJIb30BaHUEM JIAOOPATOPHOTO 000PYAOBAHUS M IPUOOPOB;

® (opMHUpPOBaHME MPEICTABICHUM O 3HAYEHMHM XUMMUYECKOW HAayKM M PELICHUH COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIeM, B TOM YHCIIE B MPEAOTBPAIIECHUU TEXHOI'€HHBIX U 3KOJOIMYECKHX
Karactpod.

Oco0eHHOCTH 0TOOpA U aJaANITALMU Y4eOHOT0 MaTepuasia no XuMuu

OO0yuenne yuyeOHOMY IpeaMeTy «XHUMHUS» HE0OXOIUMO CTPOUTH HA CO3JAaHHH ONTHUMAJIbHBIX
YCJIOBUH JUIsl YCBOGHHSI MpOTrpaMMHOro martepuana oOydarommmucs ¢ THP. Bonbmioe BHUMaHue
JOJKHO OBITH YAETIEHO 0TOOPY y4eOHOro MaTepuana B COOTBETCTBUU C MPUHIIUIIOM JAOCTYIHOCTH MPU
coxpaHeHHuu o0mero 6a3oBoro ypoBHs. OH JOIDKEH MO COAEPIKAHUIO M 00BEMY OBITh a1all THPOBAHHBIM
s obyyatomuxcs ¢ THP B cooTBeTcTBUU € MX 0cOOBIMU 00pa30BaTeIbHBIMU MOTpEeOHOCTAMU. ClieayeT
00JIeTYNTHOBIIAJICHUE MaTepuaioM odydaromumucs ¢ THP mocpencTBom ero netaabHOTro 00BsICHEHUS
C CHUCTEMaTH4YeCKHUM IOBTOPOM, MHOTOKPaTHOM TPEHHPOBKOW B MPUMEHEHHUHU 3HAHUU C
HCIOJIb30BAHUEM IPUEMOB AITOPUTMHU3ALMK M BU3YAJIbHBIX ONOpP, OOYy4YEHHUS CTPYKTYpPHUPOBAHMIO
Marepuania.

bonbuioe 3HaueHue g MOJHOLIEHHOTO YCBOEHHs Y4YeOHOro marepuajia MMeEeT oropa Ha
MEXIMPEIMETHBIE CBSI3U BOMPOCOB, M3yYaeMbIX B JAHHOM Kypce, ¢ TAaKUMU Y4€OHBIMU MpeIMeTaMu
kak «['eorpadus», «Dusuka», «buonorus». Ilo3zBomnsist paccMaTpuBaTh OJUH U TOT K€ Y4eOHBIN
MaTepual C pa3HbIX TOYEK 3pEHHs, MEXIPEIMETHbIE CBSA3M CHOCOOCTBYIOT €ro Jydiiemy
OCMBICIIEHHI0, 00JIe€ MPOYHOMY 3aKPEIUVICHUIO MOTYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

[Tpy moOAroTOBKE K ypOKaM YUHTEINb JOJKEH MPeaycMOTpeTh (GOpMUpPOBaHHE Y 00ydaromuxcs
YMEHHUI aHalM3UpOBaTh, CPaBHUBATh, 0000IIaTh M3Y4aeMblil MaTepual, MJIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoOXoauMO MOCTOSHHO CIEOUTh 3a IPaBHIBHOCTBIO
pedeBoro opopmieHHs BbICKa3biBaHu oOydaromuxcs ¢ THP.

B cBi3M ¢ OCOOCHHOCTSMU TOBEACHHSIM JedaTenbHOCTH oOywatommxcs ¢ THP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOUM CTPOMKAUIITUN KOHTPOJIb COOJIOICHHUS TTPABHIT
TEXHUKH 0€30MacCHOCTH TPU MPOBEACHUH Ta0OPATOPHBIX pabOT B XMMHUECKOM KaOHHETe.

Buasl gesreabnocTn o0y4yaromuxcs ¢ 3I1P, o0yciosiieHHbIe 0c00BIMHO0PA30BATEIbLHBIMHA
NOTPeOHOCTSAIMH M 00ecleYrBalolIie OCMbICTICHHOE OCBOCHHE COieP:KAHNHN 00pa30BaHMs 110
npeaMery «XuMHus»

Copepxanue BUIOB AesTenbHOCTH oOydaromuxcsi ¢ THP Ha ypokax xumum onpezensercss ux
0coObIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTSIMU. [lomMumo mmpoko ucnons3dyembix B OOIT OO0
o0mMx 1 Bcex OO0y4aromMXcs BHUAOB JIEATEIBHOCTH CIEAYyeT YCHJINTb BUIbI JEATEIbHOCTH,
cneuu(uYHbIe Ui JaHHOH  KaTeropuu OOydyarommMxcs, JJisi  OOECleYeHHsT OCMBICIEHHOTO
OCBOEHHUSl  COJEp)KaHHA 00pa3oBaHUs 10 MPEAMETY: YCHJIEHHE MPeIMETHO-IIPAKTHUECKOMN
NEATEIBHOCTH € AKTUBM3AlMEMl CEHCOPHBIX CHCTEM; 4YEpPEAOBAHWE BUJOB  JESATEIBHOCTH,
3aJMCTBYIOIUX PA3JIMYHbIE CECHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuana C OMOPOH Ha alrOpUTM;
«TIOIIArOBOCTh» B M3YYEHMM MaTepuaja; HCIOIb30BaHUE ONOJIHUTEIBHOW BHU3YalIbHON OIOPHI
(nnaHbl, 0Opa3ibl, CXEMBbl, 11a0JIOHBI, ONMopHble Tadmuibl). g pa3Butus y oOydaromuxcs ¢ THP
yMEHHUS  JenaThb  BBIBOJABL,  (POPMUPOBaHHS TI'PAMOTHOTO pE4YEeBOro  BBICKA3bIBAaHUSA
He00XO0JIMMO HCIOJIB30BaTh OMOPHBIE ciloBa U kiuiie. Oco0oe BHUMaHuE CIeAyeTyaeIUTh 00yIeHHIO



CTPYKTYPUPOBAaHUIO MaTepHaja: COCTaBICHUE PUCYHOUHBIX NBEPOATIBHBIX CXEM, COCTaBJICHHE
TaOJIMII, COCTaBJICHUE KIaCCU(PHUKAIIMA C OOO3HAYCHHBIMH OCHOBAaHMSAMHU IS KJIACCHPHUKAIUUA U
HAIIOJIHEHUE UX IIPUMEPAMH U JIP.

Hns obyuatonmxcsi ¢ THP cymecTBeHHBIMH  SIBIAIOTCS TPHEMbI  PAa0OTBI  C JIEKCUYECKUM
MmarepuagoM no npexamery. IIpoBoauTcst cneuuanbHas paboTa IO BBEACHUIO B AKTUBHBIA CIIOBaphb
00y4aroluxcsi COOTBETCTBYIOIIEN TepMUHOJoruu. M3ydaemble TEpMHUHBI BBOJSATCS Ha MOJIMCEHCOPHOM
OCHOBE, 00s13aTelbHa BU3YyalbHAsl MOJJEPIKKA, allTOPUTMBI pabOThl C ONPEIEICHUEM, OMIOPHbBIE CXEMBI
JUISL aKTyaJIM3alid TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «XumMus» B y4eOHOM IVIaHe

B coorBerctBUM ¢ @DenepaibHbIM TOCYAApPCTBEHHBIM 00pPa30BaTENbHBIM CTAHJAPTOM
OCHOBHOTO 00mIero obOpa3oBaHusi y4eOHBIH mpenMer «XHUMHUS» BXOJUT B MPEIMETHYIO 00JacTb
«EcTecTBeHHOHAYYHbIE NTPEIMETHI» U SIBJIAETCS 00s3aTEIbHBIM JJIS1 U3YUEHUS.

Y4eOHbIM IJIaHOM Ha €€ U3yueHHe OTBeACHO 136 yueOHBIX 4acoB — 1O 2 4 B HEJENo B 8 u 9
KJIaccax COOTBETCTBEHHO.

Conepxanne ydeOHOTO mpenMeTa «XHMHUs», MpeacTaBleHHOe B [IpumepHOi paboueit
nporpamme, cooTBeTctByeT @DI'OC OOO, pazpaborano ¢ yderoM [IpumepHOil OCHOBHOM
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOMIET0 00pa30BaHUS MO Y4eOHOMY HPEAMETY «XHUMUS»,
coorBercTBYeT IIprMepHOll ajanTHpOBaHHOW OCHOBHOHM 00pa3oBaTeIbHON HpOrpaMMe OCHOBHOTO
o01iero o0pazoBaHust 00YUYAIOMIUXCS C 3aJEPKKON ICUXUIECKOTO Pa3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IPEAMETA «XUMMUS»

8 KJIACC

IlepBoHauya/JbHbIe XUMUYECKHUE TIOHATHS

[Ipeamer xumun. Poab xumuu 6 dcusHu yenosexa'. Tena u BeliecTBa. Pu3HUecKUe CBOMCTBA
BEILIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. Xumusa 6 cucmeme Hayk. UWCTbIe BELIECTBA U CMECH.
CrnocoOsl pazaenenusi cmeceid. [lpaBuna Ge3omacHoro odpamieHusi ¢ BeleCTBaMH U J1abOpPaTOPHBIM
obopynoBanueM. [lonsamue o Memooax no3HaHusi 8 XUMUU.

ATOMBI U MOJIEKYNbl. XUMUYECKUE DIEMEHTHl. 3HAKH (CUMBOIIBI) XMMHUYECKUX DIIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U Cl0KHBIE BEHIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Gopmyna. BaneHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eéewjecms. OTHOCUTENbHAS MOJICKYJIApHAs Macca. MaccoBasi 1oJisi XUMUYECKOTO JIEMEHTa B
COCIMHEHUH.

DuU3NYECKUe U XUMUYECKUE SIBJICHUS. XUMHUYECKas peakius. [[pu3HaKku XUMUYECKUX peaKiuil.
VYpaBHeHHs] XUMUUYECKUX PeakIuil. 3aKOH coXpaHEeHHs Macchl BemecTB. Kinaccudukaus XuMHIeCKux
peakiuii (CoeTuHEHUs, Pa3I0KEeHHs, 3aMeIEeHUsI, 0OMEHA).

XVUMHUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, ¢ MpaBWiIaMU pabOTHI B
naboparopur U mpuéMaMu oOpaleHus ¢ JabopaTOpHBIM O0OpPYAOBaHUEM; HM3YyUYE€HHE U ONMHUCAHUE
(u3MUYECKUX CBOMCTB 00pa3I0OB HEOPraHMYECKUX BeIIeCTB; HabmofeHue (u3ndecKux (IJIaBIeHUE
BOCKa, TasiHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KHTIEHWE M KOHJEHCAIUsA BOJbI) U XUMHUYECKHUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHOW MPOBOJOKH, B3aMMOJCIHCTBUE MeNla C KUCIOTOW) SIBJICHHH,
HaOIOJICHWEe W OIMCAaHHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKIui (pas3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJOPHIOM Oapusi, pasniokeHue ruapokcuaa memu (1) mpu
HarpeBaHUH, B3aUMO/IelicTBUE *kele3a ¢ pacTBopoM conu menu (II));u3ydenue crnocoGoB paszaeneHus
cMeceil (C TIOMOIIbIO MarHuTa, (QUIBTPOBAHME, BBIIAPUBAHHE, MUCTUILUIALUSA, XpoMaTorpadus),
MPOBEACHUE OYMCTKH TOBAPEHHOW COJIM; HAOIIOJACHUE M OMHCAHHE PE3YIhTaTOB IPOBEICHHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MACChI; CO3JaHIe MOJIEe MOJIEKY (IIapOCTEP>KHEBBIX ).

Baskneiimue npeacTaBUTe M HEOPraHUYECKHUX BelIeCTB
Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopol — 371€MEHT M INPOCTOE BELIECTBO.
Haxoxnenue kuciopofa B mpupoze, (pusnyeckue M XUMHUECKHE CBOWCTBa. Peaknuu ropeHus



MPOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMyYeHHs KUCIOpoa B Ja00paTOPUU U NPOMBIULIEHHOCTIU.
[Mpumenenne kucnopoma. Ilonstue 06 okcumax. KpyroBopor kucimopoma B mpupone. O3on —
ALIOMPONHAS MOOUPDUKAYUSA KUCTIOPOOA.

Tennosoti  a¢pghexm  xumuueckou peakyuu, mepMOXUMUYECKUe VPABHEHUs, IK30- U
SHAOTEPMUUYECKUE PEAKIUH. Tonaueo: yeonb u memau. 3azpsasHerue 6030yxa, yCUuieHue NapHUK08020
agpexma, paspyuienue 030H08020 ClLOA.

Bopopon — anemeHT u mpocroe BemecTBo. HaxoxkneHue Bojopona B mpupoje,husnueckue
U XUMHYECKHE CBOWCTBAa (Ha IMpPUMEPE B3aUMOJEHUCTBUS C HEMETAUIAMHU U OKCHJAMH METAJIJIOB),
MpUMEHEHUE, cnocobwl nonyuenus. IloHsTe o kucnorax u coisix. KonmudyectBo BemiectBa. Moib.
Monsipnast macca. 3akoH ABoraapo. MomsipHbIii 00bEM ra3oB. PacueTsl mo XxumMmuueckoi popmyiie.
Pacyetbl MaccoBOi [10JIM XUMHUYECKOIO 3JIEMEHTa B COEIMHEHUH, KOJIMYECTBA BELIECTBA, MOJSPHON
Macchl, MOJIIPHOTO 00beMa ra3oB. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

Qusuueckue ceolicmea 600vl. Boma. Ee cocrtaB, crpoeHue u MoIeKynasl. Booa kak
pacmeopumens. PactBopbl. [lonamue O HacbluyenHbIX U HeHacblujeHHvlx pacmeopax. llowamue
pacmeopumocmu gewjecmg 6 gode. Pacuer MaccoBoil JOJM BeIlIECTBA B pacTBope (MPOLIEHTHAas
KOHLEHTpauus). MaccoBasi 1051 BELIECTBA B PacTBOpE. Xumuueckue ceoucmea 600bl (pasiodiceHue,
peaxkyuu ¢ Hampuem, OKCUOOM Kaavyus, okcuoom cepul (IV) peaxyuu ¢ memaniamu, KUCIOmMHbIMU U
ocHosHbiMU okcudamu). [lonamue 06 ochosanusx. Ponb pacmeopoé 6 npupode u 6 HCU3HU 4enoseKd.
Kpyzo6opomeoowi 6 npupode. 3arpsizHenue npupoJHbix Boja. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Baxwneiimue Kiacchl HeOpraHWYeckux coeamHeHui. Kiaccudukanus HeEOpraHWMYEeCKHX
coequHeHnil. Okcunbpl: cocTaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHBIC, amgomepHuvie,
Heconleobpasyiowue - na npumepe oxcuoa yeaepooa (Il) u oxcuoa azoma (Il)), nomenxramypa.
Ilonyuenue u XMMHYECKHUE CBOMCTBA OKCHAOB (B3aMMOJEHCTBUE C BOJOH, KHUCIOTaMH, HIETOYaAMHU).
OcnoBanmst. Knaccudukanus ocHOBaHMiA: IENOYM M HEpacTBOpUMBIE OCHOBaHMs. HomeHkmaTypa
ocHOBaHUH. DU3NYECKUE W XUMHUYECKHE CBONCTBA OCHOBAaHUU (B3aUMOJEHCTBUE C OKCHUIAMHU
HEMETaJIJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosanuii.

Kucnotel: coctaB, kimaccudukaivs, HOMEHKIATypa, (U3HUECKHEe M XUMHYECKHE CBONCTBA
(B3auMoielicTBHE C METAJUIAMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH, COJIIMHU, HA IIPUMEPE COJITHON
U CEpHOM KUCIOT), cnocobwl nonyuenus. Pan aktuBnoctumeramioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIaTypa CoJieH, cnocobwl nonyuenus, B3aUMOAECHCTBHE cOJIed € MeTaljlaMH, KHCIOTaMH,
LIeJI0YaMU U COJISIMM, TPUMEHEHHUE.

[TonsiTue 00 am@oOTepHBIX TUAPOKCHIAX (Ha MpUMepe IUHKA U ATIOMUHUA). XUMUYECKUue
ceoticmaa (83aumooeticmaue ¢ KUCIoOmamu U weioyamu, pasiodceHue npu Hacpesanu) u noiyyeHue.

['eHeTnyeckass CBA3b MEXJy KJIaccaMd  HEOPraHMYECKHUX  COETUHEHHH.
I'enernueckue psaael.

XVUMUYECKUH 3KCIEPUMEHT: Ka4eCTBEHHOE OIpENIeJIeHUE COAEPKaHUs KHCIOpO/ia B BO3/YXE;

MOJTy4eHHE U W3y4EHHUE CBOMCTB KUCIIOPO/a; HAOMIOAeHNE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHus (Ioxapa); 03HaKOMJIEHHE ¢ o0pa3iamMu OKCHIOB U
OIHMCaHME UX CBOMCTB; MMOJy4YEeHHE U U3YUYE€HUE CBOMCTB BOAOpOJa (FrOpeHue); HabojeHne o0pasios
BELIECTB KOJIMYECTBOM | MOIb; HMcCcleAoBaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3IU4HOIN
PacTBOPUMOCTBIO; TIPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHONW MAacCOBOW JOJEH pPacTBOPEHHOTO
BEIIECTBA; B3aMOJIEIICTBIE BOJBI C METaUIaMU (HaTpUeM U KaiblieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); OIpEJeIeHHEe pPAcTBOPOB KHCIOT M WIEJIOYe C TOMOUIbI0 HHIMKATOpPOB;
uccienoBaHle 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB;
HaOIIOZICHNe W3MEHEHMS OKpackd HWHIMKATOPOB B pAcTBOpax KHCIOT M IIeNoueil; u3yueHue
B3auMoeicTBus okcuga menu(Ill) ¢ pacTBopoM cepHON KHCIOTBI, KUCIOT C METa/IaMH, PEaKIIUi
HENTpaIU3alluy; MOJIyYeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajlja IPYruM W3
pacTBopa CoJIu; pelIeHre dKCIIEpUMEHTANIbHBIX 33/1a4 TI0 TeMe «BakHel1ne Kiacchl HeOpraHMUeCKUX
COCIMHEHUIN.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema
xumudeckux 3viementoB JI. U. MenaeneeBa. CrpoeHue aToMoB. XMMHYECKas CBSI3b.



OKucANTeJbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MOMBITKH KIACCU(PUKANUUA XUMUYECKUX JJIeMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (ILETOYHbIE U MIETIOYHO3EMENbHbIE METallIbl, T'aJOTE€Hbl, WHEPTHBIC ra3bl). JreMeHmbl,
Komopule 00pazyom amgpomepHvle OKCUObL U 2UOPOKCUOBI.

[lepuonnueckuii 3akoH. Ilepuommueckass  cucteMa  XuMuUuyeckux  anemeHtoB J[. U.
Menpeneesa. Koporkonepuonnas u orunnonepuooras Gopmsl [leproaundeckoit CCTEeMbI XUMHYECKUX
sanementoB JI. . MenneneeBa. Ilepuonbl m rpynmbl. PU3MYECKUN CMBICT TOPSAKOBOTO HOMEDPA,
HOMEPOB IepUOoa U TPYIIIbI AJIEMEHTA.

Ctpoenune atoMoB. CocTaB aTOMHBIX sanaep. M3zomonsi. IneKTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0oJtouek aromMoB TepBbix 20 xumudeckux 3nemMeHToB [lepuoandeckoit cucremsr J[. M. Menneneena.
XapakTepucTUKa XMUMHUYECKOr0 3JEMEHTa IO ero mnojoxkeHuto B llepmoanueckoi cucreme J[. .
Menpeneesa.

3axkonomepHOCmMU U3MEHEHUs. CBOUCME ]IeMEeHmMOo8 MANblX Nepuooos8 U 21A8HbIX NOOSPYNN, 8
3asucumocmu  Om amoMHO20 (NOpsA0K08020) Homepa 3Hauenue Ilepuoduueckozo 3aKOHA U
Ilepuoouueckoti cucmemvl XUMUYECKUX DIeMEHMO8 Ol pazeumus Hayku u npakmuxu. /. H.
Menoenees — yuénulii u epaxrcoaHuH.

Xumuyeckasi cBs3b. KoBanmeHTHast (mojisipHass U HENOJNSIpHAsl)  CBS3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMU4eCcKux 21emenmos. VIoHHast CBSI3b.

Crenenpb oxucienusa. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipolieccel OKUCICHUS U
BoccTaHOBJICHUSI. OKHUCIUTENU U BOCCTAHOBUTEIIH.

XVUMUYECKUN DKCHEPUMEHT: H3yuyeHHue O0O0pa3loB BEUIECTB METaUIOB U HEMETaJUIOB;
B3aUMOJICHCTBME THUJIPOKCHIA IIMHKA C pPAacTBOpaAaMU KHUCIOT M WIEJIOYEH; MPOBEJACHHE OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPH  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEakiui (TOpeHue, peaxkiuu
pa3oKeHus, COeAMHEHNUS).

MexnpeameTHble CBA3U

Peanuzanus MexXMnpeMEeTHBIX CBSA3EH MPU M3YYCHUH XUMUU B 8 Ki1acce OCYIIECTBIISIETCS Yepes
WCIIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATUN, SBJISIOMIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MIPEAMETOB €CTECTBEHHO- HAYYHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAay4HbIe TMOHSTHUS: HAy4YHBIA (DAKT, THUIIOTE3a, TEOPHs, 3aKOH, aHAJHU3,
CUHTE3, KIacCHU(pUKaIUs, MEPHUOJUIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIUPOBAHHE, U3MEPEHUE,
MOJIETTb, SIBIICHUE.

®dusuka: Marepusi, aroM, DSJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUM 3apsi]l, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE
BEIIeCTBa, ra3, PU3NYECKUE BEIMUYMHBI, SIUHHIIBI U3MEPEHHsI, KOCMOC, TUTAHETHI, 3BE3/b1, CONHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAbI, TOPHBIE TOPOBI, MOJIE3HBIEUCKOMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYecKasi peakuus

Ilepuonuueckuii 3akoH. Ilepuommueckas  cucrteMa  XxumMuyeckux  anemeHros /I, .
MenneneeBa. CtpoeHne atroMoB. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB XMMHUYECKUX SJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KU, KAIbLUI U UX COCIMHEHUN B COOTBETCTBUHU C ITOJIOKEHUEM DIIEMEHTOB
B [leproanyeckoi cucrteme u CTpOEHUEM UX aTOMOB.

CrpoeHue BemlecTBa: BHUIbl XHUMHUUYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PELIETOK,
3A8UCUMOCTb CBOUCME BelecmB8a Om Muna KpUCMaiiuieckol peémku U 6Uu0d XUMu4eckol Cesa3u.

Knaccudukanms W  HOMEHKJIATypa HEOPTaHMYECKHUX BEIIeCTB (MEXKIAyHapogHas W
TpUBHAJIbHAS). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCANIUXCS K PA3IUYHBIM  KJIaccam
HEOPraHWYECKUX COCIUHEHNN, TEHETUUECKAsl CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX PEAKIMHA 10 Pa3IuvYHBIM TpH3HAaKaM (10 YHUCITy W COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY d(PQEKTy, M0 M3MEHEHHUIO CTENeHEeH OKHCICHUS



XUMUYECKHUX IEMEHTOB, IO 00pamumMocmu, no y4acmuroKkamaiuzamopa). IK30- U SHA0TEPMHUUECKUE
peakuuu. TepmoxumuuecKue ypasHeHus..

Ilonamue o cxkopocmu xumuueckou peaxyuu. llonamue 06 obpamumvix U HeOOPAMUMbBIX
Xumuueckux peaxyusix. Ilonamue o comocennvix u cemepo2ennvix peakyusax. Ilonamue o xumuyeckom
paenosecuu. Cmewenue xumuuecko2o pagnogecus. Paxmopwvl, eruawue Ha CKOPOCMb XUMUYECKOU
peakyuu u no10NHCeHUe XUMUYECKO20 PABHOBECUS.

OKUCIIUTEIbBHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUH, JJICKTPOHHbIM  OajaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIU
C UCIOJIb30BAHNEM METO/]Ia 3JIEKTPOHHOT0 OalaHca.

Teopust 3AEKTPOIIUTUUECKON TUCCOIUAIIUU. DICKTPOJUTHYECKAS TUCCOIUAIUSA. DIEKTPOIUTHI
U HedJIeKTposnThl. KaTHOHBI, aHMOHBL. Mexanuzm ouccoyuayuu 6ewjecme ¢ pasiudHblMu SUOaMu
xumuueckou céazu. [lonamue o cmenenu ouccoyuayuu. CUIbHBICH C1a0bIe JIEKTPOJIUTHI.

Peakiun voHHOro oOMeHa. YCIOBHMS IPOTEKaHHWs peakUuil MOHHOro oOMeHa 10 KOHLA.
[TonHble U COKpalIEHHBIE HOHHBIE YPAaBHEHUS peaklMi. XUMHUUECKHUE CBOMCTBA KUCJIOT, OCHOBAHUN U
coJiel B CBeTe MPEeCTaBICHUM 00 a1eKTpoinuTudeckoit nucconuanuu. Cpena pactBopa. KauectBeHHble
peaKIy Ha KaTHOHBI M aHUOHBI: XJIOPHI-, OpOMHI-, HOIU-, CyIb(haT-, KapOoHAT-, CHIIHMKAT-, pocdar-
AHUOHBI; TUIPOKCHU/I-MOHBI; KATHOHBI aMMOHHSI, MArHUS, KaJbLIUs, aTFOMUHUS, JKene3a (2+) u (3+),Menun
(2+), umHKa, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XVMMHUYECKUN OJKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMM  KPUCTAUIMYECKHX PELIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMeTalioB (rpadura M anmasa), CIOKHBIX BELECTB
(x1opuja HaTpus); MCCIEOBAaHHWE 3aBUCUMOCTH CKOPOCTH XMMMYECKOM pPEaKLUU OT BO3JIEHCTBHSA
pa3auuHbIX  (DAKTOPOB; HCCIEIOBAHUE DIIEKTPOIPOBOJHOCTH PAcTBOPOB  BEIIECTB, Ipoliecca
JMCCOLMALUN KUCIIOT, 11eno4ell hcoseil (BO3MOXKHO HCIOIb30BAHNE BHICOMATEPUAIIOB); IIPOBEICHUE
OIBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK MPOTEKAaHUS peakluil HOHHOTO oOMeHa (oOpa3oBaHME OCaJIKa,
BbIJICJIEHUE Tra3a, 0o0pa3oBaHHME BOJbI); OINbITOB, WUIIOCTPUPYIOLUIMX HPUMEpPbl OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEAKUUl (rOpeHHe, peaklUUHU pPa3JIoKEHUs, COEAUHEHMs); paclo3HaBaHUE
HEOPraHWYECKUX  BEIIECTB C IIOMOINBIO KA4YEeCTBEHHBIX pEakUMd Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3ajau.

HemeTaibl U HX coeiMHEHUSs

OOmast xapakTepucTuKa rajsoreHoB. OCOOEHHOCTH CTPOCHMs aTOMOB, XapaKTepHbIE CTENCHU
okucienus. CtpoeHue u pusnueckre CBONCTBA IPOCTHIX BEILIECTB
— TaJloreHoB. XMMHUYECKHe CBOMCTBA Ha MIpUMeEpe XJIopa (B3aMMOAEHCTBUE ¢ METaJUIaMU, HEMETalIaMU
— BOJIOPOJIOM U KUCJIOPOJOM, werouamu). XnopoBogopo. ComnsiHasi KUCIOTa, XMMUUECKHUE CBOMCTBA,
noJydenue, IpUMEHEeHHE. /lelicmeue X1opa u Xiopogooopooa HA OpeaHusMm yeinosexa. BaxHeilmine
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpymnmnbel. OcoO€HHOCTH CTPOEHUSI aTOMOB KHCIIOPO/a
U cepbl. XapaKTEpHbIE CTENIEHU OKHCIIEHUSI.

Crpoennie u ¢u3nyeckue CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA M Cepbl. AJUIOTPOIHBIE
MOJU(UKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA Cephl(B3aUMOJICHCTBUE C HEeMemarlamu —
BOJOPOJIOM M KHCJIOPOJOM, METAIAMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBogiopoJi: cTpoeHHe, (pu3nueckre U XUMHUYECKHUE CBOMCTBA (KHUCIOTHBIE U BOCCTaHOBUTEIIbHBIC
cBoiicTBa). OKCUIBI cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOoTa: (pU3HUECKUE U
XUMHUYecKHe cBoicTBa (o0uue u cnenuduieckue). Coiau cepHOM KUCIOThI, KaUeCTBEHHAs peakius Ha
cynbdar-uoH. CepHUCTas KUCIOTA. Xumuyeckue peaxkyuu, nexcawyue 6 OCHO8e HPOMbBIULIEHHO2O0
cnocoba noayuenus ceprou kuciomsl. Haxoxnenue cepbl U e€ coelMHeHui B npupoae. [lpumenenue
Cephl U ee COeAMHEHUH BOBITY U B MPOMBIIUIEHHOCTH. XumMuueckoe 3azpazHeHue okpyxicarowell cpeosl
COCOUHEHUAMU cepbl  (KUCTOMHblE O00XHCOU, 3acpsa3HeHUue 6030yXd U B000EMO8), CHOCOObl e2o
npeoomepauetus.

OO6mas xapakTepucTuka 3MeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB a30Ta W
docdopa, xapakTepHble CTETIEHN OKHUCICHUS.

A30T, pacipocTpaHeHHE B MPUPOJIE, PU3NUECKHE U XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBHUE C



MeTaJlJIaMi U HEeMeTallJlaMH - KHUCIOPOJOM U BoaopoaoM). KpyroBopor azora B mpupone. AMMHAK:
¢usnyeckue M XUMHUYECKHME CBOMCTBa (OKHCICHHME, OCHOBHBIE CBOMICTBa BOJHOTO pPAacTBOPA),
noayyenue W tpumeHenue. Colu aMMOHUS: COCTaB, (U3MYECKHME W XUMHUYECKHE CBOICTBa
(pa3noxeHue, B3aMMOJCHCTBHE CO MIEJIOYaMHM), NpuMeHeHHe. KadecTBeHHas peakuus Ha HOHBI
aMMOHUs. A30THasl KUCIO0Ta, €€ (pu3nyeckne m XMMHUUYECKHE CBOWMCTBa (oOmue u crenuduyaeckue),
nonyuenue. Hutpatel (pasnoxkenue). A3zoTucrtas kuciora. lcnonb3oBaHue HHUTPATOB M COJEH
aMMOHHS B KauecTBE MHUHEpaJbHBIX YHAOOpeHUU. Xumuueckoe 3azpssHeHue oKpydcaroujel cpeovl
coeOuHeHusMUY azoma (KUCIOMHble 00H#COU, 3a2PA3HEHUE 8030VXA, NOUBbL U B000EMOS).

®dochop, amromponnvie mooupuxkayuu Gocgopa, GpuznUeckue W XUMHUUYECKHUE CBOMCTBA
(B3auMozielicTBUE C METaUIaMM, HEMETAJLIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEPHOU
kucnomamu). Oxcun hocdopa (V), oprodochopHas kuciora: GU3HIECKHE U XMMHUYECKHE CBOMCTBA,
noayyenue. Ilonamue 0 MunepanbHvlx YOoOpeHusax: Humpamol u gocpamol. [lonsmue 0 KOMNIEKCHBIX
yooopenusax. OOmas xapaktepuctuka diemMeHToB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB
yriepoja U KpeMHHs. BaleHTHOCTh M XapaKTepHbIE CTENICHN OKUCICHHSI aTOMOB YIJIEpOAa U KPEMHUS.
PacrmipocTpanenue yriepoa B IpUpo/Jie, XapaKTepHbIE CTEIIEHH OKUCIICHHUS.

Yruepon, autorponHable MoauduKanuu (rpadur, aamas), GU3HIECKUe U XUMUYECKUE CBONCTBA
MIPOCTHIX BEIIECTB (B3aMMOJCUCTBUE C METAJUIAMH, HEMETAIJIAMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepHoui  kucromamu). Apcopomusi. KpyroBopor yriepona B mpupoae. OKcuabl yriiepoaa, HuX
¢dbu3nuecKkue U XMMHUYECKHUE CBOMCTBA, MOJyYeHHE U MPUMEHEHHUE, IHCTBUE HA OPraHU3M 4YeJOBEKa.
Oxonoeuneckue npobaemul, césasanuvlie ¢ okcuoom yenepooa(lV), eunomesa enobaibhoco nomenienus
KIumMama, napHuxossiii 3¢gexm. YroiapbHas KUCIOTa U €€ COlM, UX (U3NYECKUE M XUMUYECKUE
CBOMCTBa, nonyuenue u npumernenue. KauecTBeHHas peakuus Ha KapOoHat- MoHbI. Mcnosnbp3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO3sICTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTAX COCTaBa M CTPOEHHUS OPraHUYECKUX COEAUHEHUU
yriaepoaa (Ha mpuUMepe MeTaHa, dTWJICHA, STaHOJa, YKCYCHOW KHUCIOTBHL. Mx cocmae u Xxumuueckoe
cmpoenue. Knaccugpuxayusa opeanuueckux sewjecms. 1lonarne o OMOJIOrMYECKN BaXKHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoiax — U UX POJIM B KU3HU 4YeloBeKa. MamepuanvbHoe eOUuHCmBE0 0peanuyecKux
U HEeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBa (Ha NpUMepe B3aUMOJCHCTBUA C
MeTaJUlaMH U HeMeTaulaMu), nojayuenue u npumeHeHue. Coedunenus kpemnus 8 npupooe. Obwue
npeocmasienuss 00 oxcude kpemuusA(lV) u kpemnuegou kuciome. Cunuxamvl, @usuveckue u
Xumudeckue ceolcmea, NOLyYyeHue U NpuMeHeHue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
9IeKMPOHHOU, cmpoumenvHou u 0p.). Baocneliwue cmpoumenvusvie mamepuanvl. Kepamuxa, cmekxio,
yemenm, Oemon, owcenesobemon. Ilpobremvl  6€30MACHO20  UCHONL308AHUSL  CIPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU HCU3HU.

XVUMHYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPTaHUYECKUX BEILLECTB, CBOMCTB COJISIHOM
KHUCIIOTHI; TIPOBEACHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI M HAONIOJCHHWE MTPU3HAKOB HX
MPOTEKAHMS;, OMBITHL, OTpaXaolme (QHU3MUECKue W XHWMHYECKHE CBOMCTBAa TallOTEHOB W HX
coeIMHEHUI (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEpHANIOB); O3HAKOMIIEHHE C 00pa3liaMH XJOPHJIOB
(rasoreHu10B); 03HAKOMJIEHHE C 00pasllaMu cepbl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJlEOMATEepPHaOB);  HaONIOJleHHWe  mpolecca  OOyriaMBaHMA ~ caxapa  MOA  JCHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; H3Y4Y€HHE XUMHYECKHX CBOMCTB pa30aBiIeHHON CepHOM
KHUCJIOTHI, TPOBEJIEHHE KaueCTBEHHOW peaklMu Ha Ccynb(ar-uoH U HaOII0JeHHEe TNpuU3HaKa e
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3MUECKUMHU CBOiicTBaMHM a3oTa, ¢dochopa U HUX COEIUHEHUMN
(BO3MOXXHO HCIOJIb30BaHKWE BHUAEOMATEPUATIOB), oOpaslamMu a30THBIX M (OCHOPHBIX YHAOOpEeHMIA;
MOJTyYeHNEe aMMHUaKa U W3yUeHHe ero CBOWCTB; MPOBEJACHNE KAaUeCTBEHHBIX PEAKIIM Ha HOH aMMOHHSI
u ¢ocdar-uoOH U HU3yuEeHHUE TPU3HAKOB HUX TMPOTEKAHUS, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOMN
a30THOW KHCJIOTBI C MeIbl0 (BO3MOXKHO HCIOJh30BAHWE BHJICOMATEPUANIOB); W3YYEHUE MOJEIeH
KPUCTAUNIMYECKUX PEHIETOK anMasa, rpaduTa; 03HAKOMJICHHE C MPOLIECCOM aJCOPOIIMH PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOTa3a; IOJyYEHHE YTICKUCIOTO ra3a |
M3YYCHHE €ro CBOWMCTB; IMPOBEIECHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAaT- W CHJIMKAT-HOHBI U
M3ydeHHe MPHU3HAKOB MX MPOTEKAHUs; O3HAKOMIICHHE C TPOTYKIMEH CHIMKATHON MPOMBIIUICHHOCTH;



PEIICHUC SKCIICPUMEHTAIBHBIX 3a4a4 110 TEMC «BaxHele HeMeTauIbl U UX COCOAUHCHUA.

MeTajuibl M MIX COeTHHEHHUS

OO0m1as xapakTEPUCTHUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU X TOJOKEHUS B
[Tepuonuueckoit cucteMe xuMmuueckux 3yemeHToB Jl. . MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauI0B. MeTallmnyecKkas CBsA3b U METAIUIMYECKask KpUCTauIMuecKas: peeTka. DIeKTPOXUMUYECKUMA
psAn HanpsDKeHWH MeTaioB. dDu3nmyeckue W XMMHYECKHE CBOMCTBA METAUIOB (B3aMMOJICUCTBHE C
KHCIIOPOJIOM, BOJIOH, kuciotamu). Obwue cnocodwl noayuenus memannos. Ilowsmue o koppo3suu
Memainios, OCHOBHble CNOCoObl 3awumsl ux om kKopposzuu. Cniasvl (cmanb, 4yeyH, OOPATIOMUHULL
OpoH3a) u ux npumeneHue 8 ObMy U NPOMbIULLEHHOCTIU.

[llenounbie mMeTamwibl: nojoxeHue B Ilepuoguueckoil cucreme XxumMuyeckux sneMmentoB [, U.
MenneneeBa; crpoenne atoMoB. Haxoxzaenue B npupose. @usnueckue 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpuss W Kanus). OKCHUIAbI M THUAPOKCHABI HATpUs U Kaiusa. [IpuMeHeHHe IeI0YHbIX
METAJLIOB U UX COCIUHCHHI,

[IlenoyHo3emMenbHbIC METAIIBI MarHUM M KajblUi: moJjioxkeHue B llepmoandeckoi cucreme
xuMHu4ueckux siiemMeHToB J[. M. MeHueneeBa; CTpOCHHME HX AaTOMOB; HAaXOXJICHHE B MPUPOJE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHus W Kajblvs. BakHelne coeTMHeHHUS KaabIus (OKCHI,
THIPOKCHI, COJN). JKécmrocmb 800bl U CNOCOOBI e€ycmpaHeHus..

AnmomMunuii: nonoxkenne B Ilepuwoandeckoit cucreme XxuMuueckux anemeHto [[. U.
MeHpeneeBa; CTpOCHHE aTOMa; HaxXOXIACHHE B mpupoje. DPuznueckue U XHUMHUYECKHE CBOWCTBA
arOMUHUSL. AMGPOTEPHBIE CBOMCTBA OKCH/IA U THIPOKCH/IA ATFOMUHHMSL.

Kene3o: mnonoxenue B  llepmoamyeckoid  cucreme  XuUMHU4YeCKux  anemeHToB /[l M.
MeneneeBa; CTpOCHHE aTOMa; HaXOXKJIeHUE B pupojie. Puznyeckue U XUMUYECKHE CBOMCTBA XKeje3a
(B3auMoielicTBUE ¢ METaUIaMM, KUCJIOTaMHu U cossiMu). Okcuabl, ruapokcuabl u conu sxenesa(ll) u
xene3a(lll): cocras, cBoiicTBa U noyyeHue.

XUMHYECKUN HSKCHEPUMEHT: O3HaKOMJIEHHME ¢ o0pa3llaMd METaUIOB U CIUIAaBOB, UX
(u3MYECKUMHU CBOICTBaMH; M3yY€HUE PE3yIbTaTOB KOPPO3UU METAIUIOB (BO3MOKHO UCIIOJIH30BAHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJECUCTBHUS OKCHIA KaJbIlMs W HATPUSA C BOJIOM (BO3MOXKHO
MCIOJIb30BaHNE BUACOMATEPUAJIOB); UCCIEIOBAHIE CBOMCTBKECTKOM BOMBI; IpOIlecca TOPEHUS JKeme3a
B KHCJIOpO/ie (BO3MOXKHO HCITOJIb30BaHHWE BUACOMATEPUAJIOB); MPU3HAKOB MPOTEKAHMS KauyeCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanblus, amomMuHus, uHKa, sxene3a(ll) u xemesa(Ill), memu(Il));
HaOJIIOJIEHWEe M OMUCAaHWE TPOIIECCOB OKPAIIWBAHUS TUIAMEHH MOHAMU HATPHUsS, KW U KaJIbIIHS
(BO3MOXKHO HCIIONB30BAaHHE BHIEOMATEPUANIOB); HCCIENOBaHHEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIA
QTIOMUHUST M THAPOKCHIA IIMHKA; PEIICHHWE SKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxneitmue
METaJIJIbl U UX COCIUHCHUS.

Xumus u okpyycarowas cpeoa

Hoevie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6 no8CeOHEGHOU IHCUZHU
yenogexa. Xumusi u 300posve. bezonacnoe ucnonvzosanue sewjecme u XUMUHECKUX — PeaKkyull 8
ovimy. Ilepsasi nomows npu  xumuyeckux — odxcozaxu ompasierusix. OCHOBbL IKOIOSUUECKOU
epamomuocmu.  Xumuueckoe 3azpsizHenue  OKpysxcaioujeu  cpeovl  (NpedeivbHas —O00NnyCmumas
konyenmpayus eewjecms — I/IK). Ponvxumuu é peuwieHuu 5K0102U4ecKux npooiem.

Ilpupoonvie uUCMOYHUKU Yee8000p0008 (y2olb, NPUPOOHDLIL 2a3, Hepmv), NPOOYKmMbvl UX
nepepabomxu, ux pois 8 Oblmy u NPOMbIULIEHHOCTI.

Xumuueckuil SKCnepumenm: usyyeHue oOpA3Yo8 MaAmepuanos (CMekio, Cniagbl Memdios,
nOIUMEPHbIe MAMEPUATBL).

MexnpeameTrHblie CBA3H

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU M3YyYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepes
WCIIOIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATHN, SBIISIOMIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MIPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO0mme ecTecTBEHHO-HAy4HbIE TOHSTHS: HAay4YHBIA (DaKT, THUIIOTE3a, 3aKOH, TEOPHUS, aHAIHU3,



CHHTE3, KJIacCU(HKAIHS, TIEPUOJHYHOCTh, HAOIIOACHHE, SKCIICPUMEHT, MOJICIIMPOBaHUE, U3MEPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTUS, MAaTCPUAIIBI.

®usuka: Marepus, aTroM, OJIEKTPOH, [POTOH, HEHTPOH, WOH, HYKIHI, HW30TOIIBI,
PaaOaKTHBHOCTb, MOJICKYJIa, IEKTPUYCCKUN 3apsijl, IPOBOJHUKH, MOJIYIPOBOIHUKHU, TUIJICKTPHUKH,
(GOTOdTIEMEHT, BELIECTBO, Tello, O0BEM, arperaTHoe COCTOSHHE BEIIECTBAa, Ta3, pPacTBOP,
PaCTBOPUMOCTD, KpHUCTAIIIMYCCKAA peméTKa, CIIJIaBHI, (I)I/ISI/I‘-ICCKI/IG BCJIMYMHBI, CAVUHUIBI U3MCPCHU,
KOCMHYECKOE IPOCTPAHCTBO, IUIaHeThI, 3BE3/1b1, COJHIIE.

Buonorusi: ¢orocuntes, npixaHue, Ouocdepa, HIKOCHCTEMa, MHHEpAIbHBIC YIOOpEHMUS,
MHKPOAJIEMEHTBI, MAKPOJICMEHTBI, INTATEIbHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE TMOPOABI, MOJE3HBIE HCKOMAEMBIE,
TOILTUBO, BOJHBIC PECYPCHI.

IIpumepHbIe TeMbI NIPAKTUYECKUX PadoT:

1. Jla6opatopnoe o0opynoBaHue U Tpuembl  oOpamenus ¢ HUM. [lpaBuia
6e30macHoil paboThI B XMMUYECKOH J1TaO0paTOPHH.

2. OunCTKA 3arPA3HEHHON IOBAPEHHOMN COIH.

3. Ipu3Haky MpOTeKaHKUs XMMUYECKHX PEAKIIUIA.

4. Tlony4eHue KMCIOPOIA M H3YIEHHE ETO CBOKCTB.

5. IMonyuenue BOIOPO/IA M H3YIEHHE ETO CBOWCTB.

6. IIpuroTopieHKe PacTBOPOB C OIpPEENCHHON MAaccOBOM J0eil pacTBOPEHHOrOBEIIECTRA.

7. Pemenne AKCIIEPUMEHTAIIbHBIX 3ajay = no TemMe  «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COECIUHEHUN».

8. Peakiuu HOHHOTO OOMEHA.

9. KauecTBeHHbIE PeaKLMy HAa HOHbI B paCTBOPE.

10. Ionyyenne aMmMuaKa ¥ M3ydeHUE €O CBOKCTB.

11. Tony4enue yriekucnoro rasa ¥ M3ydeHUE €O CBOKCTB.

12. Pemenue sxcnepuMeHTanbHBIX 3a1a4 o Teme «Hemeramnst 1V — VI rpynn uux
COCIUHECHUI».

13. Pemenue sKcnepuMEHTaIBHBIX 33124 110 TEME «MeTalUIbl U MX COSTUHEHHUS.

[Tpu npoBeaeHUM NMPAKTUYECKOM pabOThI KaXKIbIM €€ STal BBINOJIHSAETCS OO0y4YaroUUMUCS C
3IIP BMecTe ¢ yuuTenaeM U MOJ ero pykoBoAcTBoM. Ha mocke 00s13aTeIbHO BBIBEUIMBAIOTCS MPaBUIIa
TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIME IaHHOMY BHAY paboOThl, JaeTcsi NpaBUJIbHAS 3aIlUCh
dopmyn M ykasplBaeTcsi Lenb MpoBeleHHs paboThl. [Ipy HEOOXOIUMOCTH JaeTcsi BU3YaJIbHBIN
QITOPUTM BBIMOJIHEHMS 3aJaHUsl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMUCS BBINOJHAEMBIX
JEUCTBUN U IOIYYECHHOTO PE3yJIbTaTa.

IIpumepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIC MATEPHAJIBI 10 XUMHUH

s opraHuzanuy TMPOBEPKH, ydeTa M KOHTPOJISL 3HAHUM OOy4arouuxcs MO MpeaMeTy
MIPEYCMOTPEHBI KOHTPOJbHBIE pabOThI, CAMOCTOSATENIbHBIE PaOOThI, 3a4eThl, MPAKTHUYECKUE PabOTHI,
tectupoBanue. OJHUM U3 METOJ0B KOHTPOJISI Pe3yIbTaToB 00yueHus ooyuatomuxcs ¢ 3[1P sBisercs
METOJl TOJMBAapUAaTUBHOIO JKCIIPECC- TECTHUPOBAHMS C KOHCTPYHPYEMBIMM oOTBeTamMHu. Ero
OTJINYUTEIBHBIMU YEPTAMM SBIJISIFOTCS ONEPATUBHOCTD, BBICOKAs CTEIEHb WHWBUAYAIN3allNH 3HAHUI,
CPaBHUTEIHLHO MaJlble 3aTPaThl BPEMEHH U TPY/Ia Ha IPOBEPKY OTBETOB 00YYAOLIHXCS.

Jns oGyuatonuxcst ¢ 3[1P Bo3MOXXHO M3MeHeHHEe (QOPMYIMPOBKHM 3aJaHUN Ha
«TIOILIATOBYIO», aJanTalys IMpeagaraeMoro o0y4aromeMycsi TECTOBOIO (KOHTPOJIBHO- OLIEHOYHOTIO)
Marepuana: WCIOIb30BAHUE YCTHBIX M IMHUCBMEHHBIX MHCTPYKLHW, YIPOILIEHHWE UIMHHBIX CIIOKHBIX
(opMyITMPOBOK MHCTPYKIIMH, pelIeHHe ¢ ONOPOH Ha aJIropuTM™, 0Opasell, UCIOIb30BaHUEe CIIPABOYHOM
uH(pOpMaLNH.

KoHnTpoJbHbIe padoThl IO TEMaM
B paGoueii nporpammMe npeaycMoTpeHo 9 KOHTPOJIBHBIX PadoT:



Konmponvnas paboma Ne 1. TlepBoHavyasibHBIC XUMHYECKUE MTOHATHS.
XuUMHUYECKUE dIIEMEHTBI. XUMHUYECKUEe (POPMYIIbI U YpaBHEHUSI.

Koumponvnasa paboma Ne 2. Ilepuonnueckas cucteMa XUMHYECKUX 3eMeHToB/]. .
MenneneeBa. CTpoeHue aroma.

Koumponvnas paboma Ne 3. Xumuueckasi CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcunpl. ['openue. Bonopon. Kucnotst.
Comu.

Koumponvnas paboma Ne 5. O0001IeHHEe CBEACHUI 0 BAXKHEUIITNX KIIACCAXHEOPTaHUIECKUX
COCTMHEHUH.

Konumponvnaa paboma Ne 6. DAeKTpoTUTHYECKAS TUCCOIIHALIUS.

Koumponvnas paboma Ne 7. Hemerasibl.

Koumponvnas paboma Ne 8. Metaiebl.

Konmponvnas paboma Ne 9. 'torosast paboTta 3a Kypc HEOPraHUIECKON XHUMHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA
«XHUMUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K 00Y4EHUIO U LIeIeHANPaBICHHON T03HABATEILHOM 1€ TeIbHOCTH; YCTAaHOBKA Ha

OCMBICJICHHE JIMYHOI'O OINbITa, HAOIIOJEHUHM 32 XMMHUYECKUMU
JKCIIEPUMEHTAMH;

OpHUEHTAIUs] HAa MPaBHUJa WHIMBHIYaIbHOTO M KOJUIEKTUBHOTO OE30MacHOr0 MOBEICHHS MpPU
B3aMMOJECHCTBUM C XMMMUUYECKUMHU BELIECTBAMU U COCIUHEHUAMU;

NPaKTUYECKOe HM3y4YeHHE Mpodeccuit M TpyAa Pa3IMYHOTO pOJia, B TOM YHCIE Ha OCHOBE
IPUMEHEHMS U3y4aeMOro IpeAMETHOTO 3HaHUs (HapuMep, JIAOOPaHT XUMUUECKOT0 aHAIIN3a);

yYBa)XEHUE K TPYAY U pe3ysibTaTaM TPYA0BOH 1€ATEIbHOCTH;

FOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHMIO JajbHEHIIEW WHAWBUIYaJIbHOM TpPAEKTOPUU
0o0pa3oBaHMsl Ha OCHOBE OPHEHTHUPOBKM B MHpe TIpodeccuii M mpo(ecCHOHANBHBIX MPEANOYTESHHH,
YBa)KUTEJIBHOTO OTHOLIEHUS K TPYLY;

OCO3HAaHHE CBOETO MOBEJIEHUS C TOUKHU 3PEHMSI ONTAaCHOCTU WJIM 0€30IacHOCTH AJsl ce0s Win JJist
OKPY’KAIOIIHX;

OCHOBBI ~ JKOJIOTMYECKOM  KYJIbTYpbl, = COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
HKOJIOTUYECKOT0 MBIIIICHUS, TPUOOPETEHUE OIbITa SKOJIOTUYECKH OPUEHTHPOBAHHONW MPAaKTUYECKOM
NEeSITEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IMOCIEICTBUM M HENpUATHE BPEAHBIX NpPUBbIUEK (YHOTpeOJEeHUs aJlKOroJs,
HapKOTHUKOB, KYpEeHHUsI) U UHBIX (OopM Bpena A (PU3HMUECKOro U MCUXUYECKOTO 3/10pPOBbS;

IPUHIATHE DPELIEHUN B JKU3HEHHOM CHUTyallMM HAa OCHOBE II€PEHOCAa IOJIYYEHHBIX B XOJIE
oOyueHUsl 3HaHUH B aKTyaJbHYIO CUTYAallUI0, BOCIIOIHATE 1e(ULUT HHPOPMALIH;

TOTOBHOCTh OTOMpATh M HUCIOJIb30BATh HYXHYI WH(GOPMAIMIO B COOTBETCTBUU C KOHTEKCTOM
YKU3HEHHOW CUTYAaIIUH.

METAINPEAMETHBIE PE3YJIbTATBI

Osnadenue yHugepcaibHbIMU y4eOHbIMU HOZHABAM ETITbHBIMU 0ClCIEUAMU:

BBIABJIATH HPUYHUHBI U CIICACTBUA ITPOCTBIX XUMUUYCCKHUX ﬂBHeHHfI;

OCYIIECTBIISITh CPAaBHEHUE, KIACCH(PUKAIINI0O XUMUYECKUX BEIIECTB IO 3aIaHHBIMOCHOBAHHSIM H
KpUTCPUAM IJI1 YKAa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUYECKOE CYKJICHUE TOCIE MPEABAPUTEILHOTO aHAIIM3a, BKITIOYAIOIIee
YCTAHOBJICHHUEC IPUYHNHHO-CJICICTBCHHBIX CBHSCﬁ;

BBISBISITH  ACPUIMTBEI  HHPOpPMAIIUH, TaHHBIX,  HEOOXOIUMBIX JUISL  peleHUs
MMOCTaBJICHHOM 3aJ]a4M;

npeoOpa3oBbIBaTh WH(GOPMAIIMIO M3 OJHOTO BUIA B ApYrod (TabmuIily B TEKCT U IPIO);

CO3aaBaTb, IPUMCHATH U HpeO6paSOBBIBaTI) 3HAaKHU U CUMBOJIBI, MOJCIIM U CXEMBI JIA



peleHys yueOHbIX M TO3HABATENBHBIX 33734 ¢ IOMOIIBIO I1€1arora;

C TOMOIIBI0 II€Aarora MPOBOAUTH XWMUYECKUN ONBIT, HECIOKHBIM HKCHEPUMEHT, MAJIs
YCTaHOBJIEHHs] OCOOEHHOCTEH 00BEKTa M3Y4eHUs, IPUUMHHO-CIICACTBEHHBIX CBSA3EH U 3aBUCHUMOCTEHN
00BEKTOB MEXIy cO00ii;

C IMOMOUIbIO MEeJarora HJIM CaMOCTOSTEIbHO (OPMYIMPOBATh OOOOIIEHUS M BBIBOJBI IO
pe3yJibTaTaM IPOBEAECHHOI0 HAOII0AEHUS, OIIBITA;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMHUUECKUX ITPOLECCOB U UX MOCIE/ICTBUS;

UCKaTh WM OTOMpPAaTh MH(OPMAIMIO WM JAaHHBIE U3 UCTOYHHUKOB C YUETOM MPEIJIOKECHHON
yueOHOM 3a/1a4M U 3a/laHHBIX KPUTEPUEB.

Osnaodenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCIICIEUAMU:

OpraHU30BBIBaTh y4eOHOE B3aMMOJIEHCTBHE B IpyIIe (ONpeAessTh 00LIe LEelH, paclpeieisTh
poJIu, 10TOBapUBaThCs IPYT C APYrOM M T. 1.).

C MOMOIIBIO I€arora WM CaMOCTOSTEIbHO COCTABIATb YCTHbIE M IUCbMEHHBIE TEKCTHI C
HCI0JIb30BAaHUEM WILTIOCTPATUBHBIX MATEPUAIIOB AJIs1 BBICTYIUICHHUS [I€pENayAUTOPUEH;

OpPraHU30BbIBaTh y4EOHOE COTPYJHHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YYMTEIEM U
CBEpPCTHHKAMM; paboTaTh WHIAMBUAYAIbHO W B TpYIIE: HAaXOJUTh OOIlee pelIeHHEe U pa3peniarhb
KOH(UINKTBI Ha OCHOBE COIJIACOBAHUS IO3UMIMH W yuyeTa HUHTEpecoB; (OpMyIupoBaTh,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

OLICHMBATh KauyecTBO CBOEro BKJIaga B OOWIMH MPOAYKT, HPUHUMATh U pa3AeisaTh
OTBETCTBEHHOCTb U IPOSBIIATH TOTOBHOCTb K IIPEIOCTABIICHUIO OTUETA [I€PEJ] IPYNIION.

Osnaodenue ynugepcaipHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCMEUAMU:

oOHapyXuBaTh ¥ (QOPMYIUPOBATH Yy4eOHYIO MpoOJIeMy, OINpeAeisaTh Ielb Yy4eOHOU
NesTeNbHOCTH;

BJIQ/IETh OCHOBAaMHU CAMOKOHTPOJSl, CAMOOLEHKH, MPUHATUS PEUIEHUH U OCYIECTBICHUS
OCO3HaHHOTO BbIOOpPA B y4eOHOM U [M03HABATEIbHOMN NEATEIbHOCTH;

COOTHOCHUTbH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
NEeSITeIbHOCTH B IIpoLecce AOCTHKEHHs pe3ylbTaTa, OIpeleNaTh CHocoObl JeWCTBUH B pamKax
MIPEJIOKEHHBIX YCJIOBUW U TpeOOBaHUN, KOPPEKTUPOBAaTh CBOM JIEHCTBUSI B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYallUEeH;

JlaBaTh aJE€KBAaTHYIO OLIEHKY CHUTyallMd W IMpeajarath IJIaH €€ W3MEHEHHUS; IpeIBHUJIETh

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUN Y4eOHOM
3a/1a4u;

NOHUMAaTh MPUYHMHBI, [0 KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMbli pe3yibTaT AeATEeIbHOCTH,
OTpeesATh NO3UTUBHbIE U3MEHEHHUS U HalpaBJIeHUs, TpeOyIole fanbHelmel paboThl;

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX Ppe3yJNbTaTOB IO OCBOEHHIO OO0S3aTENBHOIO  COJCpPXKAHHUA,
YCTAQHOBJICHHOTO JJAHHOM NpUMepHON pabodell mporpaMMoi, BBIIEISIOT: HaAy4YHble 3HAHUsI, YMEHUS U
crocoObl neicTBUi, ciennduueckue s yueOHOro mpeamera
«XUMHUSY, BUBI JESTETLHOCTH T10 MOJIy4YE€HHIO HOBOTO 3HAaHUS, €r0 HHTEPIPETALUHU, TPeoOpa3oBaHUIO
1 IPUMCHCHUIO B PA3JIMYHBIX y‘—Ie6HBIX M HOBBIX CUTyallUAX:

® [IPE]CTABJIEHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJIEHUH TNPUPOJBI, MOHUMaHHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHYECKOM Haykun Kak oOOJacTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, KOMIIOHEHTa OOIIel KyJIbTypbl M NMPAKTHYECKOW NESATEILHOCTH YeJOBEKa B
YCIIOBHUAX COBPEMEHHOIO OOIIEeCTBAa; MOHMMAHUE MECTa XMMHU CPEIH JPYTUX €CTECTBEHHBIX
HayK,

® BJIaJI€HHE OCHOBAMH MOHATUITHOIO anmnapara 1 CHMBOJIMYECKOTO SI3bIKa XUMHUH JJI COCTABICHUS
dbopMys1 HEOPraHUYECKUX BEIIECTB, YPAaBHEHUM XMMHMUYECKUX peakiuil (C OMopoi Ha allrOpUTM
yueOHbIX JICHCTBWIi); BlaJeHUE OCHOBaMH xuMuueckoi HomeHkiatypbl (IUPAC wu
TPUBHAIBHON) U yMEHHE HUCIOJb30BaTh €€ JUIsl pelleHus] y4eOHO-TI03HAaBAaTEIbHBIX 3aJad C
MOMOILBIO YYUTENS; YMEHHUE HCIOJIb30BaTh MOJENTH A OOBSICHEHUS CTPOEHUS aTOMOB U



MOJIEKYJI 110 aJITOPUTMY C OMOPOil Ha OMpeeNIeHuUs;

® [IPE/CTABJIICHHE O CHCTEME XMMHUUYECKUX 3HAHMM U YyMEHHE C MOMOIIbIO YUUTENS] MPUMEHSTh

CUCTEMY XUMHUYECKHX 3HAHMM JJIs YCTAHOBJICHHUS B3aWMOCBSI3€H MEXKAY HW3YYCHHBIM

MaTepuajIoM U MPHU TOJYYCHUH HOBBIX 3HAHUH, a TaKXKE B IMPOIECCE BHITIOTHEHHS YYeOHBIX

3aJJaHu# U NIpU paboTe ¢ ICTOYHUKAMU XUMUYECKON HH(OPMALIUU, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMHUYECKUE TMIOHATHUS: XUMUYECKHUWU DJIIEMEHT, aTOM, MOJIEKYyJa, BeIleCTBO,
MIPOCTOE U CIJIO)KHOE BEIECTBO, OJHOPOAHAS U HEOJHOPOJHAS CMECh, OTHOCUTENIbHbIE aTOMHasl U
MOJICKYJISIpHAsE MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAs Macca, MOJSPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, CONb (CpelHss), XHMMHUYEcKas peaklMs, pPEaKIHH COEeIWHEHUs, peakluu
pa3NoKeHUs, pPEaKUuH 3aMeIleHHs, peakuu OoOMeHa, TemIoBoil »3ddekr peaknuu, 3K30- U
SHAOTEPMHUUYECKUE PEaKIUU, pPacTBOp, MaccoBass JOJS XMMHUYECKOTO OJJIEMEHTAa B COCAMHEHHH,
MaccoBas JI0JIsl M IPOLIEHTHAsE KOHIICHTPAIIMsI BEIIECTBA B PACTBOPE, AJIPO aTOMA, MIEKTPUUECKUHN CIIOM
aToMa, aTOMHas OpOUTallb, PaJUyC aToMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS, XUMHYECKas CBS3b,
3JEKTPOOTPUIIATEILHOCTD, TMOJSpHAs W  HEMOJISIpHAs KOBaJEHTHAsi CBsI3b, MOHHAs  CBSA3b,
METaJJIM4ecKasl  CBSI3b, KpHUCTAJUIMYECKash  pelieTka (aTOMHAas, HOHHAs, MeTaJUIMYecKas,
MOJICKYJIIpHAsi), WOH, KAaTHOH, AaHHOH, OJJICKTPOJUT M HE DJIEKTPOJIHUT, BJICKTPOJIUTHYECKAS
JUCCOLMAIS, PEAKIIM HOHHOTO 0OMEHA, 0KHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENh U
BOCCTAHOBHTEIIb, OKUCIIEHUE ¥ BOCCTAHOBJICHHUE, HIICKTPOJIN3, XUMHUECKOE PAaBHOBECHE, OOpATHMBbIC
HeoOpaTHMbIE PEaKIUU, CKOPOCTh XHUMHYECKOW peakluu, KaTaau3aTop, MpeaeibHO A0mycTuMas
konnenrpanus (I1/1K), kopposust meTaiios, CriaBbl;

OCHOBOIIOJIAralolye 3aKOHbl XMMHH: 3aKOH coXpaHeHusi Macchl, [lepuoanueckuii 3axon /1. U.
MenpeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUU XMUMHH: aTOMHO-MOJICKYJISIpHASI TEOpHs, TEOPHUS AIIEKTPOIUTUUYECKON TUCCOLMAIUH, a
TaK)Ke TMPEACTaBICHUS O HAYYHBIX METOAAaX IIO3HAHHWS, B TOM YHCJIE SKCHEPUMEHTAIBHBIX H
TEOPETUUYECKIX METOJIaX UCCIIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEaKIIHii;

® T[IpE/CTaBIICHUE O TMEPHOTUYCCKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX DJIEMEHTOB (paanyc
aToOMa, 3JIEKTPOOTPUIIATEIBHOCTD), MPOCTHIX M CIOXKHBIX BEIIECTB OT IOJIOKECHHUS DJIEMECHTOB B
[Tepuoandeckoii cucreMe (B MallbIX NEPHUOAAX W TIABHBIX MOATPYINIAX) U AJIEKTPOHHOTO
CTPOEHHS aTOMa; YMEHHE OOBICHITH CBSI3b MOJOXKEHHs dNieMeHTa B [lepuoanueckoii cucreme ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTAaB W 3apsil
a1pa, o0IIee YUCIO JIEKTPOHOB), pacIpeie]ICHHEM JIEKTPOHOB M0 SHEPTeTUUYECKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPUOIOB, KATUS U KATBIUS; KIACCU(UIIMPOBATh XUMUICCKHUE DIIEMEHTBI
C omopoil Ha ompeaeneHus (QUINYECKOr0 CMbICAa IUGPOBBIX JAHHBIX MEPUOTUIECKON
TaOIUIBL;

® yMeHHUe KIaccu(UIUpPOBaTh XUMUUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIIEeCTBA M XUMUUECKUE
peakLyy C OIOpPOM Ha CXEMBI, ONPEAEIATh BAJIEHTHOCTb U CTENEHb OKHUCIICHHMS XHMHUYECKHUX
AJIEMEHTOB, BUJ XUMHYECKOU CBS3M M TUI KPUCTAIUINYECKON CTPYKTYPBI B COCIMHEHHUSIX, 3aps]l
MOHA, XapakTep cpelbl B BOJHBIX PACTBOpAax BELIECTB (KUCIIOT, OCHOBAHMMN), OKUCIUTENb U
BOCCTAHOBUTEJBIIO AIITOPUTMY YUEOHBIX IEHCTBUM;

® yMEHHUE XapaKTepH30BaTh C OMOPOM Ha cxeMmy (U3MUECKHE U XMMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOJ, O30H, BOJAOPOMA, TpaduT, aamas, KpeMHHi, a30T, ¢ocdop, cepa, XJop,
HaTpUH, KW, MarHui, KaJbLIUi, aTFOMUHUMN, JKE€JI€30) U CJIOKHBIX BEUIECTB, B TOM YHUCIE HX
BOJHBIX PacTBOPOB (BOJA, aMMHaK, XJOPOBOIOPOJ, CEPOBOAOPOJ], OKCHABI U THUIPOKCHIBI
metauioB | - IIA rpymnm, amomunus, meau (1), munka, sxenesa (11 u 1), okcunst yraepona (11 u
IV), kpemuus (IV), azora u pocdopa (II1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas,
azoTHas, (ocdopHas, yroiapHas, KpEMHUEBAsT KUCIOTa U MX COJH); OMUCHIBATH C OMOPOW Ha
MJIaH U KITIOUEBBIE CIIOBA; YMEHHE MPOTHO3MPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHHUSI MOCIIE MTPEABAPUTEIILHOTO aHANIM3a MOl PYKOBOJCTBOM
nejarora, MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTH IPOTEKAHUS
XUMUYECKUX TPEBpPALICHUN B PA3IUYHBIX YCIOBUAX, BIMSHHE BEUIECTB U XHUMHUYECKHX
MIPOIIECCOB HAa OPTraHU3M UYEJIOBEKA U OKPYIKAIOIIYIO PUPOTHYIO CPEIY;



YMEHHE COCTaBJSATh MO 00pasily, cXeMme, aJrOpUTMYy Y4eOHBIX EHCTBUN MOJIEKYJISIPHbIE U
MOHHBIC YpaBHEHHs peakuuil (B TOM 4YHCIEe peaKUuid HMOHHOTO OOMEHa M OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUi), WITIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB
/ TPy HEOPraHWYECKHX BEIECTB, a TAK)KE MOATBEP)KIAIOIIUX TCHETUYECKYIO B3aMMOCBS3b
MEXIy HUMU;

YMEHHE BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHYECKOTO DJIEMEHTa B COCJMHEHHH, MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, 00BbEM razoB ¢ omopoil Ha oOmme (GopMyibl; yMEHHE
HPOBOUTH PACUYETHI [0 YPAaBHEHUSIM XUMUYECKUX PEAKIM U HAXOAUTh KOJMYECTBO BEIECTBA,
00BEM M MaCCy peareHTOB MJIHM MPOJIYKTOB PEAKIIUU C OMOPOM Ha 00pasel, alrOpuT™M yueOHBIX
JIEHCTBHI;

BJIaJICHUEC OCHOBHBIMU METOJJAMU HAyYHOT'O MMO3HAHUS (HAOJI0JCHNE, N3MEPEHUE, IKCTICPUMEHT,
MOZICTTMPOBAHKE) MPH W3YyYCHUH BELIECTB M XMMHUYCCKHX SBICHHH C OIMOPOH HA aJTOPUTM
y4eOHBIX JICHCTBUI; yMeHHE CHOPMYIUPOBATH MPOOJIEMY U MPEIJIOKHUTH MYTH €€ PELICHUS C
IOMOIIBIO TI€arora; 3HaHHE OCHOB O€30MacHOW paboThl C¢ XMMHUYECKHMH BEIIECTBAMH,
XUMHYECKON TIOCYZ0H 1 T1a00paTOPHBIM 000PYIOBaHHEM;

HAJIMYHME NPAKTUYCCKUX HABBIKOB TUIAHUPOBAHMS U OCYIICCTBICHHS CICAYIOUIMX XUMHUYECKUX
IKCIIEPUMEHTOB TIOJT PYKOBOJICTBOM YUHUTEIIS ¢ 00CYKIEHUEM TUIaHAPAOOThI MITH COCTABJICHUEM
TaOJIULIBL:

W3YYCHUE U ONUCaHNe (PU3NIECKUX CBOWCTB BEIIECTB;

03HAKOMJICHHE C (PU3UICCKHUMH U XUMUYCCKUMU SIBIICHUSIMH,

OTIBITHI, WLTIOCTPUPYIOIIHE TPU3HAKY IPOTEKAHUS XUMUYSCKUX PEaKIINi;U3yICHHEC

CIIOCO0OB pa3/IelICHUs] CMECEI;

MOJTy4eHHUE KUCIOPOJIa ¥ U3yICHHE €T0 CBOICTB;

MOJIyYeHUE BOJIOPO/Ia U M3yYCHHE €T0 CBOMCTB;

MOJIyYCHHUE YTIIEKUCIIOTO ra3a U U3yU4eHHUE €ro CBOWCTB;

MOJTyYeHUE aMMHAKa U U3YYCHHUE €TI0 CBOWCTB;

MPUTOTOBJIICHHE PACTBOPOB C OMPEEICHHON MAacCOBOH JI0JIei pacTBOPEHHOTOBEIIIECTBA;
HCCIIEIOBAHUE W OIMCAaHWE  CBOWCTB  HEOPTaHWUYECKUX BEIIECTB  Pa3IMYHBIX

KJIaCCOB;

MpUMEHEHNE MHAUKATOPOB (JTaKkMyca, MeTUopamka u ¢deHondraienHa) IsonpeeacHus

XapakTepa Cpeabl B paCTBOpAX KUCIIOT U Luenoqeﬁ;

HN3YUCHUC B3aI/IM0I[CI\/JICTBI/I$I KHCJIOT C METaJlJIaMH, OKCHUJIaMu MCTAJJIOB,

PacTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMU, COJISIMH,

IIOJIy4eHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJTHOTO METalIa APYTUM U3 pacTBOpa COJIU;
uccienoBanye aM(OTEPHBIX CBOMCTB FMAPOKCUIOB AIFOMUHMS U IIUHKA;

peaicHuc IKCIICPUMCHTAJIbHBIX 3aaad Io TEMEC «OcHOBHBIC KJ1aCChI
HCOPTaHNUYICCKUX COC}IMHGHHﬁ));
peaicHuc OKCIICPUMCHTAJIbHBIX 3aaad Io TEMC ((3HeKTpOHI/ITI/I‘{eCKaH

IHUCCOLAIIHASY;

PCIICHUC SKCIICPUMCHTAJIBHBIX 3aJad IO TEMC «BakHele HeMeTalllIbl U HNXCOCAUHCHUA,
PEIICHUC SKCIICPUMECHTAJIBHBIX 3aJiad 110 TEMC «Baxnaelmmue MeTamisl U UXCOCOAUHCHUA,
XUMHYCCKUC SKCIICPUMCHTDBI, HJUIFOCTPUPYIOIHUEC TPHU3HAKU ITPOTCKAHUA pCaKHHﬁHOHHOFO

o0OMeHa;

KauCCTBCHHBIC PCAKIIMU HA MPUCYTCTBYIOINIUC B BOAHBIX PACTBOPAX HOHBI: XJIOpHUA-, 6p0MI/I)1-,

noaua-, cyiabdar-, ¢ocdar-, kKapOOHAT-, CHIMKAT-aHUOHBI, TUIPOKCUI-HOHBI, KAaTHOHBI aMMOHWUS,
MarHus, KaJbIus, aTFOMUHNS, jkese3a (2+) wkenesa (3+), meau (2+), IIMHKA;

YMCHHUEC MPCACTABIATE PE3YIbTAThl OJKCICPHMMEHTA B q)opMe BBIBOJOB, O0Ka3aTcJIbCTB,

Fpa(I)I/IKOB n Ta6J'II/IL[ U BBIABJIATH SMIITMPUYCCKUC 3aKOHOMCPHOCTH,



® BIaJICHUE NpaBWIaMU O€30MacHOr0 OOpaIleHUs] C BEIIECTBAMH, HCIIOJIb3YEMbIMH B
IOBCEHEBHOM JKM3HU, a TAK)KE IIPABUIIAMHU MTOBEJIEHUS B LENIAX COepexKEeHUs 3J0POBbs
U OKpYKaroUlel NpUpPOJHOMN cpenibl; IOHUMaHUE Bpela (OMAcHOCTH) BO3JEHCTBUS Ha
KUBBIE OPraHU3Mbl ONPEAEIECHHBIX BEIIECTB, a TaKXKE€ CIIOCOOOB YMEHBILEHHUS U
NPEOTBPALICHUS UX BPETHOTO BO3ACUCTBUS; MOHMMAaHUE 3HAYCHUS KUPOB, OEIKOB,
YIJIIEBOJOB JUUIsl OPraHU3Ma YEJI0BEKA;

® BJIaJICHUE OCHOBAMHU XMMHYECKOM IPaMOTHOCTH, BKJIIOYAIOLIEH yMEHHE IPaBUIIbHO
UCIIOJIb30BaTh M3y4YEHHbIE BEIIECTBA M MaTepuaibl (B TOM YHCIE, MUHEPAJIbHBIC
yIoOpeHusi, MEeTauibl U CIUIABBbL, MPOAYKTHI NEepepadOTKU MPUPOAHBIX HCTOYHHKOB
yIIeBOIOPOAOB (YIiisi, MPUPOAHOTrO raza, HeTH) B OBITY, CEILCKOM XO3siCTBE, Ha
IIPOU3BOJICTBE; YMEHHUE NPUBOAUTDH PUMEPHIITPABIIIBHOIO UCIIOJIB30BaHUS N3YYEHHBIX
BEILECTB U MAaTEPHUAJIOB;

® YMCHHMC YCTAaHABIMBATh CBs3HM MEXKIY pPCaIbHO Ha6JIIO[[a€MI)IMI/I XHUMHUYCCKHUMU
SABJICHUAMU MW IIPOOCCCAMH, IMPOUCXOIAINMMHU B MAKpPO- W MHKPOMHUPE, OOBSACHATH
IMPUYIKUHBL MHOFOO6paBI/I$I BCIICCTB, YMCHUC HUHTCIPUPOBATH XMMHYCCKUC 3HAHUA CO
SHAHUSAMU JPYTUX y‘le6HbIX npeaAMCETOB C ITIOMOIIBIO II€darora,;

® qpejcTaBiieHuE O cepax MpodeccuoHaIbHON NeATENbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTIDKCHUSAX XUMHYECKOW HAYKH;
HaJIMYHUEC OIIbITa pa6OTI)I C pas3JIMYHbBIMA HNCTOYHHKAMH I/IH(bOpMaHI/II/I 10 XUMHUHU
(Hay4HO-TIONYJISIpHAsE JIUTEpaTypa, CJIOBapH, CIPAaBOYHUKU, HHTEPHET-PECYPChI) C
OTIOpPOH Ha ANTOPUTM: YMEHHE OOBEKTHUBHO OIICHUBATh MH(OPMAIIUIO O BEIIECTBAX, UX
IPEBPALCHUSX U IPAKTUYECKOM IPUMEHEHUU.

TpeGoBanns K MpeAMETHBIM Pe3yJIbTATAM OCBOCHUSI Y4eOHOro mpeaMera
«Xumus», pacnpenejaeHHble 10 rogam o0y4eHust

PesynpTatel mo romaM (GOpMYIHMpYIOTCS 1O TNPUHLMINY JOOaBJIEHUS HOBBIX
pEe3yJIbTaTOB OT T'0/la K rojly, Y>K€ Ha3BaHHbIE B MPEBIIYIIUX Io/lax MO3ULKH, KaK MPaBUIIoO,
JIOCJIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (pe3yJIbTaThl OYEPEIHOro ToAa M0 YMOTYAHUIO
BKJIIOYAIOT PE3YyJIbTaThl IPEIBITYIIUX JIET).

8 KJIACC

PacKpbIBaTh CMBIC OCHOBHBIX XMMMUECKHUX IOHSTHI: aTOM, MOJIEKyJa, XUMUYECKUI
9JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOJHAs W HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJbHAS aTOMHAsI U MOJIEKYJIIpHAsl Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JI0JI1 XMMHYECKOTO AJIEMEHTa B COEIMHEHHH, MOJISIPHBIN 00bEM,
OKCHJ, KHCIIOTa, OCHOBAHUE, COJb, 31€KMpOOMPUYameIbHocms”, CTEIEeHb OKUCIEHUS,
XMUMHYECKas peakiys, KJacCu(UKaIus peakiuii: peakiiui COeTUHEHNs, peaKIuH pa3ioKeHus,
peakuuu 3aMelIeHHs, peaklud OOMEHa, PK30- U DHAOTEPMUYECKUE PEaAKIHUU; Mena1080u
agppexm peakyuu; IAPO aTOMa, HIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, PAJHYC aToMa,
XUMHUYECKas CBs3b, IOJSIPHAS WM HENOJSApHAs KOBAJIEHTHAs CBSI3b, WOHHAs CBs3b, HOH,
KaTHUOH, aHUOH, PaCTBOP, MAacCOBasi J0JIs BellecTBa (MPOLEHTHAs KOHIICHTPAIUs) BpaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHYECKUX TMOHATHH (cM. m. 1) u
MIPUMEHSTH 3TH ITOHATHS IIPU ONMCAHUU BEIIECTB U X IIPEBPALLCHHUI;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBieHHs (QOpMyJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKLUH, JIEKTPOHHOTO OanaHca;

OTIpE/IeNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEJAMHEHUSX; CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHApPHBIX COCJMHEHUSAX C OMOPOM Ha OMNpeAeseHHs, B TOM YHUCIIEe
CTPYKTYPUPOBAHHBIE; MPUHAJUIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCY COCIMHEHHUU IO
dopmynaM; BUA XUMHYECKOH CBsS3M (KOBaJCHTHAas M HWOHHAs) B HEOPraHMYECKUX
COC/IMHEHMSIX;



UMETh NPEACTABIECHUE O CUCTEME XMMHMUYECKUX 3HAHWM, YMETh C IOMOIIBIO YUUTEIS
IIPUMEHATh CHCTEMY XMMWYECKHX 3HAHMM, Ul YCTAaHOBJICHUS B3aUMOCBSI3U MEKIY
M3YYEHHBIM MAaTepHajJoOM W MpHU IMOJyYCHHH HOBBIX 3HAHMH, a Takke npu pabore C
MCTOYHHUKAMHU XMMHUYEeCKON nH(popManuu. OpUEeHTHUPOBATHCS B MOHATUAX U ONIEPUPOBATH UMU
Ha 0a30BOM ypOBHE, IPUMEHSTH MPU BBIMOJIHEHUH Y4EOHBIX 3aJaHUN U PEHICHUU PaCUeTHBIX
3aa4 C ONOpPOHl Ha ajNropuTM Y4eOHBIX JEHCTBUH H3y4eHHBIE 3aKOHBl U TEOPUHU: 3aKOH
coxpaneHnus maccsl, [lepuonudeckuii 3akon [[.M. MenneneeBa,3axon nocmosaxncmea cocmaea,
3aKOH ABOrajpo; aToOMHO-MoOJIeKyJIsipHas Teopus. COOTHOCUTh 0003Hau€HHs, KOTOpbIE
umeroTcs B Tabmuie «llepuoanueckas cuctema xumuueckux snemenTos 1. M. MenzaeneeBay ¢
YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMsI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij
sJipa, 001Iee YNCII0 IEKTPOHOB U PACIPENEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJaccu(puUUpoBaTh XMMUYECKHE IEMEHTbI; HEOPraHUYECKHE BELIECTBA; XUMUYECKHE
peakuu (10 YHCIY M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(ddekry,
10 U3MEHEHMIO CTETNIEHU OKHUCIICHUS XUMUYECKUX JIEMEHTOB) C OIIOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB, IIOJTBEPKasi ONUCAHUE NIPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKLUU C OIIOPOM HA CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U CTPOCHMS,
BO3MOXXHOCTH IPOTEKAHUS XHMHUYECKUX MPEBPALICHUH B pa3IUYHbIX YCIOBHSIX IOCIE
IIPEBAPUTEIILHOTO 00CYX/IEHUS C E1arorom;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELLIECTB; MacCOBYIO
JOJII0 XMMHUYECKOro 3JIEMEHTa M0 (opMylie COEAMHEHUS; MACCOBYIO JOJIO BEIeCTBa B
pacTBope; MPOBOJAUTH PACYETHI IO YPABHEHUIO XUMHUECKON pPEeaKIMM ¢ ONIOPOH Ha aJIfOPUTM;

IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIbHOW AEATEIbHOCTH — aHAJIW3 W CHHTES,

CcpaBHEHHUE,000011I€eHN1Ee, CHCTEMAaTH3aIHS, KilacCuprKanus, BBISBIICHHE MPUYUHHO-
CIEACTBEHHBIX CBS3EH — I M3YYECHUS CBOMCTB BELIECTB U XUMUUYECKUXPEAKIIUH;
€CTECTBEHHO-HAyUYHbIE METO/IbI TO3HAHUS  HAOJIIO/ICHHE, W3MEpPEHUE,  MOJICIUPOBAHMUE,

OKCIIEPUMEHT (PeanbHblll U MblCIeHHbIl) IO PYKOBOACTBOM MEAarora; cieoBaTh MpaBHiiaM
MOJIb30BaHUS XUMUYECKOW TOCYI0M M J1abopaTOpHBIM OOOPYIOBAaHHMEM, a TaKXKe IMpaBUiiaM
oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C

WHCTPYKIIUSMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U
COOMpPaHMIO Ta3000pa3HBIX BELIECTB (BOJOPOJA U KUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpeAeIEHHON MacCOBOM JOJIed pPAacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH W IMPOBOJUTH
XUMHUYECKHUE IKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOUEH M KHUCIOT C MOMOIIbIO
WHIUKATOpOB  (Jlakmyc, (¢eHondrasienH, METWIOpaHXX W JIp.), TOATBEPKIAIOIINX
KAueCTBEHHBIH COCTaB HEOPraHWYECKHX BEMIECTB (KAaUeCTBEHHBIC PEAKIIMH HA HOHBI) IMOJ
PYKOBOJICTBOM I€arora.

9 KJIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSTHNA: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHHWOH, MPOCTOE BEMIECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATETILHOCTh, CTETEHb OKHUCIICHHS, XWMUYECKas peaklus, XMMHUYECKas CBS3b,
mennosou  hghekm  peakyuu,MONb, MOJSAPHBIA  O0BEM,  pPACTBOP; AJICKTPOJIHTEHI,
HEDJICKTPOJIUTHI, IIEKTPOTUTHIECKAS JUCCOIUAINS, PEAKIMU HOHHOTO OOMEHa, KaTalu3aTop,
Xumuueckoe pagHosecue, obpamumvle U  HeobOpamumvle peaxyuu, OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIC PCAKINU, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCIICHUC U BOCCTAHOBJICHUC,
ajtoTponus, aM(poTepHOCTh, XUMHUYECKass CBI3b (KOBaJICHTHAs, WOHHAS, METAJUTMYECKas),
KPUCTAIITUYECKAsl PEIIETKA, KOPPO3Usi Memaiilos, CHIdAGbl, CKOPOCMb XUMUYECKOU peaKyu,
npeaenbHo qomyctuMas koHentpamus (ITJIK) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH (cM. m. 1) m
MPUMEHSTH STH OHATHS TPH ONMCAHUH BEUIECTB U MX MPEBPAIICHUH;



UCTIONIb30BAaTh 3HAaKM W CHMBOJBI 17 (uKcanmuu pe3yiabTaToB HAOIIOACHHIA,
cocTaBieHUs] (OpPMyYa BELIECTB W YypaBHEHUN XUMHUYECKUX pPEaKIMi, 3amucu JaHHBIX
ycinoBuil 3aznad. Mcnosnws3zoBaTh 0003HaueHus, umeromuecs B Ilepuoguueckoil cucreme u
Tabyuile pacTBOPUMOCTH KHCIIOT, OCHOBaHHWI W cOjeil B BOJE MJISl BBIIIOJIHEHUS 3aJaHHil.
OIpEAEIATh BAJIEHTHOCTb U CTENEHb OKHMCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PA3IMYHOrO COCTaBa; MPHUHAIJICKHOCTh BEUIECTB K OIpeneIEHHOMY Kiaccy
COEMHEHUH C ONOPOM Ha OINpeAEIeHHs], B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUIBI XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHASI, METAIJINYECKAs)) B HEOPraHMYECKUX COCTUHEHUSX; 3aps]l HOHA
0 XMMHUYECKOH (opmylie; Xapakrep cpelsl B BOAHBIX PAaCTBOpaxX KHUCIOT M ILIENOYEH, mun
KPUCTATLIUYECKOLU peulémKU KOHKPEeMHO208eWecmad,

packpsiBaTh cMbIca Ilepuoanueckoro 3akona [[.M. MenneneeBa U 1eMOHCTPUPOBATH
€ro IOHHMMaHUE: onucvleamsv U Xxapaxmepuzosams TabnuuHyo ¢opmy Ilepuognueckoit
CHUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3jIMyaTh MOHATHUS «TJIaBHas noarpynna (A-rpymnmna)» u
«moboynas noarpynmna (b-rpymnmna)y, Manbie 1 O0NBIINETIEPUOIBI; COOMHOCUMb 0003HAUYCHUS,
KOTOPBIE UMEIOTCSI B TIEPUOJUYECKON TAOJHIIE, C YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHS
aTOMOB XHMMMYECKUX D3JEMEHTOB (COCTaB M 3apsija sAapa, oOliee YUCIO DJIEKTPOHOB U
pacmpesiesieHue WX TO0 JJICKTPOHHBIM CJOSIM); 00bsACHAMb OOIHe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB XMMHUYECKHX JIEMEHTOB M UX COCIMHEHUH B Mpejesiax MajiblX MEepPUOI0B
Y TJIABHBIX TOATPYIII C YYETOM CTPOCHUSIUX aTOMOB;

KJIaCCU(UIIUPOBATh XMMHUYECKHUE DIIEMEHTBI; HEOpPraHMYeCKHWe BEIIeCTBa,
XUMHUYECKHUE PEAKIUH (10 YUCILY U COCTaBY Y4aCTBYIOLIUX B PEAKIMU BEIIECTB, 110 TEINIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTENeHEeW OKUCICHHSI XUMUYECKHUX AJIEMEHTOB) C OTIOPON HA CXEMBI;

XapaKTepu3oBaTh (OMUCHIBaTh) 0OIIME W CcHEU(PUYECKHEe XHUMUYECKHE CBOWMCTBA
BEILIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKIasi ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUN C OMOPON HA CXEMBI;

COCTaBJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOLMAIIMN KUCIOT, IIE0UYed U COJel;
MOJIHBIE M COKpall€HHbIE YpaBHEHUS peaklUid HMOHHOrO OOMEHa; YpaBHEHHUs pEeaKlUi,
MOATBEPKIAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEX]y BEIIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS; BO3MOXHOCTH
MPOTEKAHNS XMMHUYECKUX IIPEBPAICHUN [TOCIIe IPEBAPUTEILHOT000CYKIACHUS C MEIarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB; MaCCOBYIO
JIOJII0 XMMHYECKOTrO 3JIEeMEHTa Mo (QopMyse COEIUHEHHs; MacCOBYIO JOJIO BeEIlecTBa B
pacTBOpe; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKIIUU C OMOPOM Ha alrOPUTM;

cleoBaTh IpaBWJIaM IIOJb30BAaHUS XHUMHUYECKOW TOCYylOH U J1abopaTOpPHBIM
o0opynoBaHuEM, a TakKe IMpaBWIaM OOpalleHus C BeIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSAMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOJYYCHHUIO H
COOMPaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa M YTIEKUCIIOTO Ta3a);

MIPOBOAMTH PEaKLUH, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh OINBITHBIM MYTEM XJIOpHUI- OpOMHI-, HOAUA-, KapOoHaT-, docdar-, cUIUKar-,
cynbdar-, THUAPOKCHA-HUOHBI, KAaTHOHBI AaMMOHHS W HOHBI HM3YYCHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX pACTBOPaX HEOPraHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHONU NEATENbHOCTH — aHalU3 M CHHTES3,
CpaBHEHHe, 0000IIeHNE, CUCTEeMATH3AIIHIO, BEISIBIICHUE MPHUYNHHO-CICICTBEHHBIX CBS3CH — ISt
M3YyYEHHS CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHIi; €CTECTBEHHO-HAyYHBIEMETO bl IIO3HAHUS —
HaOII0ICHNE, I3MEPEHHE, MOJISTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBINHM MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHHE
Temarnueckoe NMIaHMPOBAHUE U KOJMYECTBO 4ACOB, OTBOAMMBIX HAa OCBOCHHME KAKIOU



TeMbl ~ ydeOHOro mpenmera  «Xumus» IlpuMepHoil  aganTUpOBaHHOM  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 0OOLIEro oOpa3oBaHus O0yYarOIIUXCS C 3aJePKKON
IICUXUYECKOTO Pa3BUTHSA, B LIEJIOM COBIIAJAIOT C COOTBETCTBYIOIIMM pasznesnoM [IpumepHoit
paboueil mporpaMMbl yuyeOHOro npeaMera «XHUMUs OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. [Ipu 3Tom Opranu3zanusBnpaBe cama BHOCHUTh U3MEHEHHS B
COJepKaHWE W  paclpelielieHne ydyeOHOro Marepuajga IO TojaM  oOydeHus, B
IIOCJIEI0BATEILHOCTh M3YyYEHHUs. TE€M M KOJMYECTBO YacOB HAa OCBOCHUE KAXKIOM TEMBI,
oIpeJieJIeHUue OpraHu3aluoOHHbIX (opM 00ydeHus u T.11. OOOCHOBAaHHOCTb JaHHBIX U3MEHEHUH
ompenensieTcss BBIOpaHHBIM oOpa3zoBarelbHON opranuzauuein YMK, wuHIUBUAYaTbHBIMHU
NCUXO(QU3MUECKUMH OCOOCHHOCTAMHU KOHKpEeTHbIX oOydaromuxca ¢ THP, crenensto
OCBOCHHOCTH HMH YYEOHBIX TEM, PEKOMEHIAUMSMU 1O OTOOpY M ajanTanud y4eOHOTro
MaTepuasa 10 XMMHH, IPEICTaBICHHbIMY B [losicHUTENbHON3ANINCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMAaTHMUYECKOTO IUIAHUPOBAHMS IS
obyuaromuiics ¢ THP: nepBblif peanosiaraeT 0CBOEHUE NPOrpaMMbl B MHKJIFO3UBHOM KJIACCE;
BTOPOU — B OT/IEJIBHOM KJIAcCe.

COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSATHUSA

[Ipenver xumuu. Poib XUMHHM B JKU3HM YelOBeKa. XUMHUS B cUCTeMe HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe cocTostHue BemiecTB. [loHsitue o
MeTOJIaX MMO3HaHus B XUMUU. YucThie BemecTBa U cmecu. CocoObl pa3ieieHus: cMecel.

ATOMBI H MOJICKYIJIBI. Xumuueckue »diaeMeHThl. CHMBOJIBI XUMHAYECKHUX DIIEMEHTOB.
[IpocTble u cioXHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCUTENbHAsT MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMHUYECKOT0 AJIEMEHTa B COCTUHEHHH.

KonuuectBo BemectBa. Monb. MousipHas macca. B3auMoOCBsIi3b KOJIMYECTBA, MAacchl U
YHclla CTPYKTYPHBIX €IMHHUIL BenlecTBa. Pacu€rsl o hopMynaM XMMHUUECKUX COETUHEHUH.

®u3nueckue M XUMHUYECKHE SIBICHUS. XUMUYECKAsl peakiuss U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMuueckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakiuil
(coenMHEHUs, Pa3IOKESHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0#, MpaBWiiaMu pabOThl B JTaOOPATOpPUH W MPUEMAMH
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UIECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0IeHe hu3nUecKuX (IIJIaBICHHE BOCKA, TasHUE JIbJIa,
pactTupaHue Ccaxapa B CTYIIKEC, KUIICHUEC U KOHIACHCAIUA BOJII)I) U XUMHUYCCKUX (ropeHHe CBC€UH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBICHUH, HAOIt0IeHNE
W ONHCaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHIOM Oapwsi, paszinoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coinu menu (II), m3ydenwme crocoOoB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (QUIBTPOBAaHHE, BHIApUBAaHUE, JUCTUILIALINSA,
xpoMmarorpadusi, TPOBEACHHE OYMCTKH TIOBAPCHHOM COJM, HAOMIOACHUE W OIMUCaHUe
pEe3yNbTaTOB MPOBEAEHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxzaenne kucnopona B npupoje, Gu3nueckue 1 XUMHUYECKHE CBOMCTBA (PEaKIK TOPSHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTydeHHS KHCIOpPoJa B JabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — ajutoTporHas MOIU(pHUKAIHS
KHCIIOpO/ia.



TennoBoil 3¢ (eKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bomopoaa B IPUPOIE,
¢u3nUecKkre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oTy4YeHus. KUCIOThI U com.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pacrtBopurens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pactBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kitaccudukanus OKCHIIOB:
coneo0Opa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyomue. HomeHnkiatypa
OKCUI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcuoBanus. Kiaccudukamnust OCHOBaHMH: HIENOYM W HEPACTBOPHMBIC OCHOBAHHUSI.
Homenknarypa ocHoBaHuil. @u3nueckue M XUMHUYECKHE cBoOWcTBa OcHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckiue 1 XUMHYECKUE
cBoiicTBa Kucaot. P akruBHoctu metawioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa cosieil. @u3znueckue U XMMUYECKHe cBoiicTBa coiiedd. [lomyueHnue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpe/IeNIeHUE CO/IepKaHMsl KHCIopoa B BO3/yXe, NOJIydeHHue, coOupaHue,
pacro3HaBaHME M HM3yY€HUE CBOICTB KHCIOpOJa, HAOIIOJEHHE B3aWMOJAEWUCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBHS BOSHMKHOBEHMSI M MpPEKpalleHus ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3y4eHHe CBOWCTB BOjaOpojAa (ropeHue), B3aumojeictBue Boaopoaa ¢ okcuaoMm wmenu (II)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00Pa3IOB BEMIECTB KOJIUYECTBOM
1 Moib, HccaenoBaHUE OCOOCHHOCTEH PAcCTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJIEIICTBUE BOJBl C MeTalylaMM (HaTpUeM WU KaJbl[ieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HaOJroIeHne M3MEHEHMs OKpackd WHAWKATOPOB B PAcTBOpAxX KHUCIOT M IIEJIOYed, H3ydeHue
B3aumoeiicTBuss okcuga meam (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuil HEWTpalu3alud, IOJIYy4EHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pelIeHHe SKCIIEPUMEHTANIbHBIX 3aj1a4 1o TeMe «BakHelme
KJIACChl HEOPTAaHUYECKUX COETUHEHUI».

Ilepuoauuecknit 3axkoH u Ilepuoanueckasi cucrema xumudeckux 3jiaementos JI. H.
Menpneseea. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUYECKUX dleMeHToB. [loHsATHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENbHbIE METAIUIbI, TaJOreHbl, HHEPTHBIE T'a3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI U THAPOKCUJIBI.

[lepuonuueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux isnemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JuyMHHONEpuoaHas ¢opmbl [leproguueckoid cHCTEMBI
xumudeckux snemeHTtoB JI. M. MennaeneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AIIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. W3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B



Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJnuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyNIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akona u [lepuoauueckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsApHast " HEToJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VIoHHAas! CBSI3b.

Crenenp  okucneHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccst
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3LOB BEIIECTB METANIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKA C PacTBOpPaMHU KHCJIOT U ILEIO0YEH, IIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUil (TOPEHUE, PEAKIIUHU Pa3JI0KEHUS, COETUHEHUS).

Mesxicnpedmemmuuoie céasu

Peanu3zanus MexXnpeaMeTHbIX CBsI3€d MPU U3YYEHHUU XMMHU B 8 Kjlacce OCYIIECTBIISETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO1e ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmM3,  CHHTE3,  Kiaccu(uKkauusi,  TMEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsij, BELIECTBO, TelI0, 00BEM, arperatHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUUYMHBI, €IUHHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusa: armocepa, ruapochepa, MuHepasibl, TOpPHbIE MOPOJbI, MOJE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii 3akoH. Ilepuomnueckas cucremMa XuMUYecKHx »diaemeHtoB /[l .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHUYECKUX
DJIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT TUINA KPHUCTAUIMYECKON PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMH, T'eHeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XUMHYECKUX peakluil MO pa3luYHbIM MpH3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacCTHIO KaTalu3aTopa). JK30- H
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsiTue 0 cxopoctu XuMHUUeckoi peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuze. lloHarne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U MOJIOKEHNE XUMHYECKOTO PAaBHOBECHSL.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPABHEHMH OKHMCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopust PAEKTPOTUTAYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,



AQHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pPa3IMYHbBIMM BHJAMU XHMHUYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peaknuu moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEaKIHii MOHHOTO OOMEHa, TOJHBIC H
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW MU COJIEH B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsiThe o ruponn3e coseu.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYeCKUX BEILECTB —
METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCa IHCCOIMALNN
KUCIIOT, Iueno4yed M cosned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakuii MOHHOro oOMeHa (oOpa3oBaHume
ocajika, BbIAEICHME ra3a, o0pa3oBaHME BOJbI), OIbITOB, WIIIOCTPUPYIOIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX peakUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMETallaMu,
menoyamu).  XmopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M 4esnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3NyYecKre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOWCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduyueckue). XUMHYECKUE pPeakluy,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJay4yeHUs cepHod Kuciaotrel. IIpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynabgaT-uoH. Haxoxenue
ceppl U €€ COoeIMHEHUH B TMpupoAe. XHUMHUECKOE 3arps3HEHHE OKpY’Karolleld cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHH OKHUCIEeHMs. A30T, paclpocTpaHeHHE B TNpupoae, (usmueckue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMUYecKHue
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHHUS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
dusznueckue M XUMHYECKHE CBoicTBa (oOmiMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH CpeIbl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
docdopa, puznueckue n xumuaeckue cpoiictBa. Okcuna dochopa (V) u dochopnas kKuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, noiyuyeHue. Mcmomb3oBanue (ocdaroB B KauecTBe
MUHEpaIbHBIX YI0OpECHHIA.

OObmast xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, PACTIPOCTPaHEHHE B
npupoze, pusnueckue u XuMuIeckue cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHICTBUE Ha JKUBbIE OPTaHU3MBI,



MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOoOIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00aIbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3PQeKT. YronbHas KucioTa U eé
coii, UX (PU3MYECKHEe W XMMHUYCCKUE CBOWMCTBA, IMOJIy4CHHE W TNpUMeHEeHHe. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJIbCKOM XO035HUCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COEIMHEHHUSX yriepoja
(meran, 3TaH, JTWIEH, alleTWJICH, 3TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipupoanbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMONIOTMYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE EIHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUMN.

Kpemuuii, ero ¢Qusmueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemaus (IV) u
KpeMHUEBOM kucinoTe. CUIUKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacHOT0 UCTOJIb30BaHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIOJICHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMIIEHHE C OOpa3liaMu XJIOPHUIOB (TaJIOTCHHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs ~ caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3yuYeHUE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEepHOMN
KHCJIOTBI, TIPOBE/ICHNE KAYECTBEHHON peakluuu Ha Cylb(aT-uoH U HaOIIOJeHUE TMpU3HaKa e
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeINUHEHUN
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHuH,
MoNlyueHue, coOupaHue, pacro3HaBaHWE W U3YUYEeHHE CBOWMCTB aMMHaka, IPOBEICHHE
KaueCTBEHHBIX pEAaKIMd Ha HWOH aMMOHHUs U ¢dochaT-uOH W U3YYCHHE TMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCIHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbI0 (BO3MOXHO
WCIIOJIb30BAaHNUE BUACOMATEPUAJIOB), M3YYCHHE MOJENeH KPUCTALIUYECKUX PEMIETOK anamasa,
rpadura, ¢ymaepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE
¥ U3yYeHHE CBOWMCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3y4YeHWE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TPOIAYKIUEH
CUJIMKATHOM TMPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 33/ad Mo Teme «Baxuelue
HEMETaJUTbl U UX COCTUHEHUS.

MeTta/ibl M MX COeUHEHUS

OOmas XapakTEepPUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX
nonoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraummueckas CBs3b M METAIMYECKas KPUCTAJUTMYECKast
pemeéTka. DIEeKTPOXUMHUYECKUN psifl HanpsbDKeHU MeTaioB. Pu3MuecKue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmme cnocoObl MomydeHusi MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, 4yTryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaUIBL: TTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B Mpupoae. PU3HMYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUsl U Kanus. [Ipumenenue
HIEJTIOYHBIX METAJIJIOB U UX COCAMHEHUH.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii W KajlbLUi: moyiokeHue B Ilepuoamueckoit
cucreMe xumudeckux snmeMeHToB JI. M. MeHaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B



npupozae. PU3znyeckue U XMMHYECKUE CBOKWCTBA MAarHus W KajbliMs. BaxkHelmme coelruHEHUs
Kanbpus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux ayiemeHToB [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaXxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme XuMHueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckne U XUMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl U comu xenesa (II) u xemesa (II), ux cocraB, cBolcTBa M
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB W CIUIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIBb30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KaJbIMs U HATPUSL C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbll¥s, alFOMUHMS, LUHKa, kene3a (II) u xeneza
(III), meau (II), HaOnroIeHUE W OMHCAaHUE MPOLIECCOB OKPANIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJusl U Kaiblidg (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEPUAIIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHUMHUYECKHX peakiuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTUMast KOHIIEHTPAIUs
BeniecTs, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Meswcnpeomemnnle ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCA
4yepe3 HCMOJb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TMOHATHW, TaK U TOHATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX NMPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSATHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HU30TOMbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJEKTPUUECKH 3apsij, TMPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAsT PEMIETKa, CIUIaBbl, (U3UYECKHE BEIIMYWHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe 00YYCHHsI XUMHUU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH W JTyXOBHO-



HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMH M HOPMaMU TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUW W PACIIMPEHHUE ONbITA JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUSA 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIMeil 0 MepeaoBhIX TOCTHKECHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 yCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM U JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE ITOM y4yeOHON AeSITeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUWE M IOCTYNKH CBOMX TOBapHILEd C MO3ULMM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHpPOBO33PEHUYECKHE  MPEACTABICHHS O  BEIIECTBE W  XUMHYECKOM  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJAbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHONW CPeoi, O poiH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBJIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XHMMHH,
HEoOXoAuMBble Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOMH JUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3[I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbI 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBUM M HENPHUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJNeHUs] alKOrojsl, HapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuyl 0€30MaCHOCTH MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY W peallbHOMN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPpodeccHii U Tpyaa pa3IMyHOro poja, yBaKeHHE K
TPYAy M pe3yibTaTaM TpYyJIOBOW [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBI BBIOOP WHIMBUAYATHHOW TPACKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B PO ECCHOHATBHON CPEIE;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOTO o0pasa XKHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TMCHXHUYECKOMY 30pPOBBIO,



0CO3HAHME LIEHHOCTH COOJIIOJICHHSI PaBUII 0€30IacHOTO MOBEACHUS MU paboTe C BEIeCTBaMH,
a TaKk)Ke B CUTYaALUX, YIPOKAIOIIMX 30POBBIO M KU3HH JIHOACH;

CHOCOOHOCTH TPUMEHSTH 3HAHWA, MOJydaeMble NPU W3YUYCHHUH XUMHH, JUIS PEIICHUS
3ajiay, CBSI3aHHBIX C OKPY’KalOIled MPUPOJHON CpeaoH, JUIsl OBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJBTYpBl, OCO3HaHUSA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM M MyTed MX pelieHHs
HOCPEICTBOM METO/I0B XUMUH, SKOJIOTMYECKOIO MBIIIJICHUS, YMEHUS PyKOBOACTBOBAThCA UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (POPMHPOBAHUS
MHUPOBO33PEHUS OOLICHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IpOIIeCC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIE UCHOIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (POpMUPOBATH NPEICTaBICHUE O
[IEJIOCTHOM HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHbIE, PEryJISTHBHbBIE), KOTOpbIE OOecrnednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHO! JEATEIIEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHMBepcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

YMEHHUSl HCHOJIb30BaTh HPUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKHX MOHATHH (BBLACTATH MX XapakTepHbIC IPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHATUSAMH), UCIIOJIb30BATh MOHATHS sl OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(uKauu
XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABJIMBATh IPUUYUHHO-CIICCTBEHHBIE CBSA3H
MEXIy 00BEKTaMH W3YUEHUSs, CTPOUTH JIOTHIECKUE PACCYXICHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
110 QHAJIOTUH), 1€1aTh BBIBOJBI U 3aKIIIOYECHHUS;

yYMEHHUE NMPUMEHATh B MPOIECCEe MO3HAHUS TMOHATHS (IPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
NpUMEHseMble B XUMHH MOJEIbHBIE MPEICTABICHUS — XUMUYECKAN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHUH Yy4deOHOo-
MO3HABATENBHBIX 33/7a4, C Y4YETOM OTHUX MOJENBHBIX TPEJICTABICHUH BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHYECKHX PEaKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYNHHO-CIICACTBEHHBIC CBSI3U H
IPOTUBOPEUHS B H3Y4aEMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble nccienroBaTebcKue IeiiCTBUS:

YMEHHUE HCHOJb30BATh MOCTABJIEHHbIE BOIPOCHl B KayeCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHWS THIIOTE3BI IO TPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

nproOpeTeHne OmbiTa 10 TUTAHUPOBAHHIO, OPTAaHM3AlMU W TPOBEICHHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLECCca, CAMOCTOATENIbHO MPOTHO3UPOBATh €ro
pe3yibTatr, (OpMYITHPOBAaTH OOOOMIEHUS W BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIMIO PA3TIMUHBIX BUI0B
1 GOpM MIPEICTABICHHS, TOTYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XUMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HETOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3alPOCHI PH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOJUMBIX JJIs1 BBIIIOJHEHHsI yU€OHBIX U MO3HABATEIbHBIX 3aa4
OTIpeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYpPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANIBHYIO (OpMy THpeacTaBICHUsS
MHPOpPMALlMUM U WUIIOCTPUPOBATH peEIlacMble 3aJlaud HECIOXKHBIMM CXEMaMHM, JuarpaMMaMu,



npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMUY;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHON U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH WH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKaroIIe MPUPOAHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Wiu) AUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIOJHEHHUS
peJI0KEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IMPE3CHTAlUI0 PE3yJbTaTOB BBIIOJHEHUS XHMHYECKOTO
DKCIIEPUMEHTa (JIa0OpaTOPHOrO OMbITa, JTAOOPATOPHOW pPAOOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
00X HMHTEPECOB M COIJIACOBAHMS MO3UIUN (0OCYXKIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CAMOCTOSITENILHO ONPEACIATh LENH JeSITeIbHOCTH, MIAaHUPOBATh, OCYIIECTBISTD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBHIOMPATH
HanOonee dS(QQeKkTuBHBIE CIIOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JEHCTBUI MpU
BBIITOJIHEHUH 33JaHUH C y4E€TOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHM.

MNPEAMETHBIE PE3YJBTATHBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUIBl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETALNH, TPEOOPA30BAHNIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIe pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH !

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIspHas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISpHas
Macca, MaccoBas 0 XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHM, MOJSIPHBIA O00BEM, OKCHUJ,
KHCJIOTAa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peakuus, KiIacCU(pHUKAIMg pPeaKUui: peakMM COEAMHEHUS, PEaKLIUU pa3IokKeHUs, peakiuu
3aMeIIeHus], peakini 0OMeHa, 3K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOK d(h(deKT peakimm,
PO aToMa, JIEKTPOHHBINA CJIOM aToMa, aTOMHas OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAsT W HETIOJISIPHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBas JI0JIs BellecTBa (IPOLEHTHAs KOHIIEHTPAIKs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU MOHSITUS NIPU
OTNMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCTIOJIb30BaTh XUMHUECKYIO CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIUN;

OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIIEHb OKUCICHUS
AIIEMEHTOB B OMHAPHBIX COCIMHEHMSX, MPUHAICKHOCTh BEIIECTB K OMpEAETIEHHOMY Kiaccy



COCAMHEHUH 1o GopMyiaM, BUJ XMMUYECKOHN CBSI3U (KOBAJICHTHAs U HOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTUM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
[lepuoauueckoit cucTeMe, 3aKOHOB COXpPAHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;
ONHKCBHIBATh U XapaKTepu3oBaTh TabiauuHyto ¢opmy I[leproandeckoil CUCTEMbl XMMHUYECKHUX
AJIEMEHTOB: Pa3JIM4aTh NOHATHS «TJIaBHAs moArpynmna (A-rpymnmna)» u «modounas noarpynmna (b-
rpynmna)», Majible U OOJbIINE MEPHOIbl, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCA B TaOJULIe
«llepuognueckas cucrema xumuueckux diemeHToB JI. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB M 3apsij slpa, odiiee
YHCJIO 3JIEKTPOHOB M PACHPECIIEHNUE UX 10 3JIEKTPOHHBIM CII0SM);
KJIaCCU(UIIUPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHNYECKUE BEIIECTBA, XUMHUUECKHE PEaKluu
(10 4KCy ¥ COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3G (DEKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJas  ONUCAaHME IMpUMEpaMHM  MOJEKYJSpPHBIX  YpPaBHEHHH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;
IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIYHCIIATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIHO MAacChl BEHIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa Mo (opMyse COEIUHEHHS, MAcCOBYIO JOJIIO BEIIeCTBa B PacTBOpE,
IPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;
IIPUMEHSATH OCHOBHBIE ONEPAllMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATH3AIMI0, KJIAaCCU(DUKAIINIO, BRISIBJICHUE MPUYNHHO--CJICJICTBEHHBIX CBS3EH
— I M3Y4YEHUS CBOMCTB BELIECTB M XUMHYECKMX DPEAKIHM, €CTECTBEHHO-HAy4YHbIE METOJIbI
NO3HAaHUS — HaONIo/IeHUe, W3MEpPEeHHe, MOJEIMPOBAaHUE, OSKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XMMHUUECKOM MOCy10il U 1abopaTopHbIM 000pyI0BaHUEM, A
TaK)Ke NMpaBUiIaM OOpAILEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 10 BBITOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OINBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(Bomoposia M KHCIOpOJa), NPUTOTOBICHUIO PAcCTBOPOB C OMNpPENEIEHHOW MaccoBO Joiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHE ODKCIIEPUMEHTHI IO
pacmo3HaBaHWIO PACTBOPOB IIEJOYed MW KHUCJIOT C TOMOIIBIO HMHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U IpYTHe).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
pPacKpbIBaTh CMBIC]T OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJICHTHOCTH,
AIIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIECHMS, XMMHMUYECKas pPEaKIus, XUMUYecKas CBs3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHL,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOoe
paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJlJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs,, MOHHASI, METAJUIMUECKasi), KpUCTaInyecKas
pemérka, KOppO3Usi METAUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peakUMH, MpeAeIbHO
nonyctumas konuentpanus [1JIK Bemectsa;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSTHS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUII;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBJieHHs] (QOpMyJ BEIIECTB W ypaBHEHUN
XUMHYECKUX PEaKIUi;



® ONpeleNsITh BaJICHTHOCTb M CTENEHb OKUCIEHHMS XMMHUUYECKHUX DJIEMEHTOB B COEOUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COECIUHEHUH II0
dopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJUTMNYECKasi) B HEOPraHUIECKUX
COCIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAx
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

e packpeiBath cMbica [lepuoanueckoro 3akona J[. M. MenneneeBa U JE€MOHCTPUPOBATH €ro
IIOHUMAaHME: OIMCBIBaTh U XapaKTepu3oBaTh TabinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «o0oyHas
noarpynna (b-rpynma)», manele u OoJbline NEpUOIbl, COOTHOCUTH 0003HAU€HUs, KOTOpBIE
UMEIOTCS B IMEPUOJMYECKOM TaOyuIEe, ¢ YHMCIOBBIMU XapaKTEPUCTHKaMH CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa, oOliee YUCIIo JIEKTPOHOB U pacHpeesieHe ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0LIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUMHEHUH B IpejesiaX MajblX NMEepPHOAOB U INIaBHBIX HOArPYHI C YYETOM CTPOEHHS MX
aTOMOB;

e kjaccu(uUUpOBaTh XUMHUYECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEAKIINU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B pEaKUUH BEIIECTB, IO TEIUIOBOMY 3(PQexTy, Mo
MU3MEHEHUIO CTENIEHEW OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U CrHeUU(UYECKHEe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHI;

® COCTaBJIATh YPAaBHEHMS JEKTPOIUTUYECKON AUCCOLMALMH KUCIIOT, IeJI0Yel U CoJiel, MOIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIOo OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

® pacKpbIBATH CYIIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOI0 OanaHca 3TUX PEeaKLni;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BOSMOXHOCTHU MPOTEKAHUs
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

® BBIYHUCIATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa IO (HOpMyJIe COEIMHEHMs, MacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

e coOMI0JIaTh MpaBUJIa MOJIb30BAHUS XUMHUUYECKON MOCYA0H U J1ab0paTopHBIM 000pYAOBAHUEM, a
TaK)Ke IpaBuiia oOpallleHus C BELIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBITOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX ONBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTiIeKucioro rasa);

® [POBOJIUTH pEAKLUUH, MOATBEPXKJAIOIIME KAueCTBEHHBIM COCTaB PA3JIMUHBIX BEILECTB!
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

® [PUMEHSATH OCHOBHbBIE ONEPALUU MBICIUTEIbHON AESITEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
000011eHIe, cUCTeMaTU3alllI0, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI U3y4eHUs
CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHne, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KouunyecTBo DJIeKTPOHHbIE
No ni/nt HanmeHoBaHMe pa3eioB U TeM 4acoB (uudposbie)
NPOrpamMmsbl o0pa3oBaTe/ibHbIE
Bcero pecypebi
Pasznea 1. IlepBoHayaibHble XUMHYECKHE TOHATHUSA




Xumust — BaxkHas 00/1acTh
11 €CTECTBO3HAHMUS U IIPAKTUYECKOU S)
JesITeIbHOCTH YeJI0BEKa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

1.2 BemecTBa 1 XuMu4ecKue peakuuu 15

Hroro mo paszneny 20

Pa3jien 2. BaxkHeiimme npeacTaBuTe M HeOPraHMYeCKUX
BelllecTB

bu6nmoreka [IOK
https://m.edso0.ru/7f41837c

2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 ﬁgg?;ﬁi?siﬂﬁ? £41837¢
2.2 Bomopoa.IlonsiTie o KUCIOTax U COMAX 8 ﬁtl/tlggl;ll?geelzjz(ﬂ)orﬁﬂ £41837¢
23 Bopa. PactBopsl. [lonsitue 06 5 bubnmnorexka HOK
OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 11 bubnmnoreka [HOK
COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pasznen 3. llepuoanuecknii 3axon u [lepuoguyeckas cucrema

xumudeckunx iemeHnToB /. U. MenaesneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE
peakuuu
[Tepuonnueckuii 3akoH u [leprnonnueckas
3.1 CHCTeMa XUMHYeCKHuX dnemMeHToB /. 1. 7
Mennene-eBa. CTpoeHue aToMa

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

39 Xumuueckas cBsa3b. OKHCIUTETHHO- 8 bubmuotexa [JOK
' BOCCTaHOBHTEIILHBIE PEAKIINU https://m.edso0.ru/7f41837c
bu6nuoreka [IOK
Hroro mo pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
P P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME
9 KUIACC
KosmnuectB = Di1eKTpOHHBbIE
Ne ni/m HanmeHoBaHMe pa3jeioB U TeM POrpaMMbI ~ouacoB  (upposrIc)
B oOpa3oBaTe/ibHbIE
cero pecypcsl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakIul
IToBTOpenue u yriryOieHne 3HaHUH OCHOBHBIX bubmorexa [IOK
1.1 P Yoy 5 https://m.edsoo.ru/7f
pa3aenoB Kypca 8 kiacca 412636
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX bubmorexa [IOK
1.2 N p 4 https://m.edsoo.ru/7f
peaiH 412636
1.3 DNEKTPONUTHYECKAs JUCCOLIUALIMSL. 8 bubnmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMUYeCKHe peakliii B paCTBOPax

https://m.edsoo.ru/7f
413636

Hroro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHHS
OO6m1ast xapakTepruCTHKa XUMHUYECKHIX bubmorexa [IOK
2.1 anemeHToB VIIA-rpymmsl. ["agorenst 4 https://m.edso0.ru/7t
YIUIBL: 412636
OO6m1ast xapaKTepruCTHKa XUMHYECKHIX bubmuorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f
COEIMHEHUS 412636
OO6m1ast xapakTepruCTHKa XUMHUYECKHIX bubmuorexa [JOK
2.3 aneMeHToB VA-rpynibl. A3ot, pocdop u ux 7 https://m.edsoo.ru/7f
COEINHEHUS 41a636
OO61mas xapakTepuCTHKa XUMUYECKIX bubnnoreka [JOK
2.4 aneMeHToB [VA-rpynmsl. Yriepoa u KpeMHHI | 8 https://m.edsoo.ru/7f
HUX COCIUHEHUSI 41a636
Wtoro no pazneny 25
Pazgen 3. MeTa/uibl M HX COeTUHEHU S
bu6mmoreka [IOK
3.1 OO01ue cBoiicTBa METAIIIOB 4 https://m.edsoo.ru/7f
412636
bu6mmoreka [IOK
3.2 BaxkHeillme MeTaJuIbl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f
412636
Hroro no paznery 20
Pasnen 4. Xumus u okpykaiomnas cpeaa
bu6mmoreka [IOK
41 BeriectBa 1 MaTepualibl B )KH3HH YeJIOBEKA 3 https://m.edsoo.ru/7f
412636
Hroro no paszneny 3
bu6nmoreka [JOK
PesepBHoOe Bpemst 3 https://m.edsoo.ru/7f
412636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosinyecTtBo  Jexrponubie uudposbie
H/'H Tema ypoxka 4acoB o0pa3oBaTe/ibHbIE
Bceero pecypchl

1 [Ipeamer xumun. Ponp XumMuu B KU3HA bu6muoreka [JOK

yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 [TonaTue o MeToax MO3HAHUS B XUMUHU bubmmorexa [IOK

https://m.edsoo.ru/ff0d227e

3 [IpakTrueckas padota Ne 1 «IIpaBwiia paboTh bubnuotexa [JOK

B JIA0OpATOPUU U TIPHUEMBI OOPAILICHHS C https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

J1a00paTOPHBIM 000PYTOBAHUEM)

Yucrele BemecTBa U cmecu. CriocoObl

but6mmoreka [IOK

4 pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
S | coeces (on mpeencpe oo nenspommoi Buanorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE 3JIEMEHTHI. 3HaKH (CUMBOJIbI) bubmmoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE bubmmorexa LTOK
https://m.edsoo.ru/ff0d2d50
10 Xomwscontn Gopmyia. Banesmocrs arovos Bumorexa LIOK
' https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JICMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTEIbHASI MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHAYECKOTO 3JICMEHTA B bu6nmoreka [IOK
COCAMHEHU U https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Monbs. MomnspHas bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 du3znyeckre U XUMHUUECKHUE SBICHUS. bu6nunoreka [IOK
XUMHYecKas: peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS bubnmnorexka HOK
XUMHAYECKHX PEaKITHi https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrIunciieHuss KOJIMUecTBa, MacChl BEIIECTBA bubmmorexa [JOK
10 YPaBHEHHSIM XUMHUYECKUX PEAKIU https://m.edsoo.ru/ff0d5708
K nUKAIHAA XUMAYECKUX KITHH
18 (CJ:)aé(I:[(;qu;HH?IHpa3HO)KeH;cﬂ 3a15:12111;m;1 bubmorexa LJOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 3HuHKJJII(§)ne(;H?:(;O 0606yI;IlZHI/Ie u bubmmorexa TOK
' o https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Knenapon - vemen m npotros semeenso BuGavorexa LIOK
’ https://m.edsoo.ru/ff0d448e
O3o0H
| e e Bunionss LOK
’ ' https://m.edsoo.ru/ff0d4614
ITonsarue 00 okcumax
23 CriocoObI ToTy4eHUsT KHCIIOPOia B bubnuotexa [JOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

71a00paTOPUU U MPOMBIIUIEHHOCTH.
IIpuMeHeHne Kucopoaa

https://m.edsoo.ru/ff0d497a

TemnoBoii 3¢ (HeKT XUMUIEeCKOH peaKiuH,

bu6nmoreka [IOK

24 MOHATHE O TEPMOXHUMHYECKOM YPaBHCHHH, https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEaKLUIX
35 | Sarprmenns sonma, enosata e Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILLECHUS
o
26 | omyecemne n sobwpanmc menopona bu6muorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae?
W3y4YEHHUE €r0 CBOHCTBY
27 Bonopoa — anemMeHT U nmpocToe BEIeCcTBO. bu6nmoreka [IOK
Haxoxenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyeckue U XUMUYECCKHE CBOMCTBA bubnnoreka IIOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubnnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHust BOAOPO/Ia B bubnuotexa [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHyeckas Ta Ne 4 o Tem
31 «Tli?)nyqef{;ean 226621;11]{\(146 Bo(;o;oza Bubmaorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
. " bubmuorexa [JOK
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo https://m.eds00.ru/ff0d542e
R B 10K
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
B e B LOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dOu3nvecKkrue U XUMHUYECKUE CBOMCTBA BOIbI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonstue 00 bubnuotexa [JOK
WHMKATOpax https://m.edsoo.ru/ff0d59e2
B Kak TBOPHUTEIH. HacwImenarle n
37 H;)IfIIEellCLIaH_[eijI:LIeO}I))aCTe];IOpBI alf/[agi:eoBaﬂ ;onﬂ bubmmorexa TIOK
' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
o
38 Eﬁgﬁiﬁxﬁiﬁ ?)(;Tc’ilni\f)_p?);[ ((): f)i[h;ZﬂeHéHHOﬁ bubmorexa [IOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bu6muoreka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALUS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuoteka [JOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTeprIX

https://m.edsoo.ru/ff0d664e
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OKCHJIOB

OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS,

but6mmoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHMIU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnne u XMMUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
MOJIyYCHHS, XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [HOK
«OCHOBHBIC KJIaCChl HEOPTaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
48 I'enernueckas cBs3b MEXAY KjaccaMu bubnmnorexka HOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o0011IeHre U CUCTEMaTH3allisl 3HAHHUMA bubnnorexa LIOK
https://m.edsoo.ru/00ad9cb?2
50 "Oonommme wmcon ncopranomns Bubmorera LIOK
. https://m.edsoo.ru/00ad9%ela
COCTMHCHU I
51| s onemenron. Homsoat o rpymmas Bubmiorera LIOK
' https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
52 cnrona rammacoim srewemon TL T Bubmiorera LIOK
T https://m.edsoo.ru/00ada52¢
MeHnaeneeBa
53 [Tepwopl, TPYIIITEI, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubmuorexa [JOK
N3oTombl https://m.edsoo.ru/00ada342
TPOEHHU KTPOHHBIX YeK aTOMOB
55 Sﬂepl\(/l):HT:BBIJEIZpH%OL[Hqecx%?ﬁoggcfeMiloﬂ 0I/I bubmorexa LJOK
T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKkTepruCTUKa XUMHIECKOTO DIIEMEHTA 110 Bu6motexa LIOK
56 ero nosioxeHuto B [leproguyeckoit cucteme httos://m.ed 100ada824
PS://M.eds00.ru ada
. . MenneneeBa
3nauenue [leproanyueckoro 3akoHa Jijist
57 pa3BuTUA HayKu U npaktuku. /. 1. bubmuoreka [JOK
MeHeneeB — y4EHBIH, TeIaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edso00.ru/00adaab8
59 Honnas xuMudeckas CBsA3b bubmmorexa TIOK

https://m.edsoo.ru/00adac34
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but6mmoreka [IOK

60 KoBaneHnTHast nosnsipHasi XMMHYECKasi CBA3b https://m.eds00.ru/00adaab8

61 KoBasieHTHast HEMOJIsIpHAsS XMUMUYECKast CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab9

bu6nmoreka [IOK
62 Crenen, oKHCeHI https://m.edsc])i).ru/OOadanB

63 OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU bubmorexa LIOK
https://m.edso0.ru/00adb076

64 OKucCIuTeN U BOCCTAHOBUTEIIH bubmorexa LIOK
https://m.edso00.ru/00adb076

65 Kontposnbnas padora Ne4 o reme «CtpoeHune bubmuorexa [JOK
atoma. XMMHYECKas CBSI3b) https://m.edso00.ru/00adb486

66 PezepHblit ypok. O600meHue u bubnnorexka HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c

67 PesepBHrlil ypok. O60011eHNE U bu6nmoreka [IOK
CUCTEMATH3AIMS 3HAHHUM https://m.edso0.ru/00ad9ch2

68 PezepBHblit ypok. O6001eHue u bubnmnorexka HOK

CHUCTEMAaTHU3al i 3HAHUMN

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

N KoanvectBo Jyexrponnnie uudponbie
11/-11 Tema ypoka JacoB o0pa3oBaTe/bHbIC
Bcero pecypchl
R ; | Bubmiorera LIOK
T https://m.edsoo.ru/00adb59e
Menneneena
2 ek oneventon epmak 1pén ;  Bubmiorera LIOK
https://m.edso0.ru/00adb6b6
MEepPHOJI0B

3 Krnaccudukanus 1 HOMEHKIIaTypa 1 bubnmoreka [JOK
HCOPraHHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuuecKkou CBSI3U U TUIIEI 1 bu6nmoreka [IOK
KPHCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponsHas padora Nel o Teme

5 «IloBTOpenue u yriay0aeHue 3SHAaHUH 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Kiaccupukanus XUMHYECKUX PEaKIHid 110 1 bubnuorexa [JOK
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITonstu K T XUMUYECKOM pPEaKInH.

7 HgH}ITI/IZ g IC"OI(\)/II())(I)"EHHBIX u re?epoorsgsbsi 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

8 ®axTOpBI, BIUSIONIAE HA CKOPOCTh 1 bubnnoreka [HOK
XMUMHYECKON PEaKIMu U TOJI0KECHHE https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PAaBHOBECHUS

9 OKuUCINUTENBHO-BOCCTAHOBUTEINIBHBIC 1 bubmmorexa LIOK
peaxiuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOTUTHUECKON TUCCOLMALINN. 1 bubnmnorexka HOK
CuJibHBIC U CITA0BIC AIIEKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHS peakuui 1 bubmorexa LHOK

https://m.edso0.ru/00add448

o S onmni - o 0K

5 https;//m.edso00.ru/00add5d8
ANEKTPOJUTUYECKON AUCCOLMALIIHI 36
 Nmmeemeadiecosiiae L bomomelox
https://m.edso0.ru/00add8h2
JUCCOIMAUU
. bubmuorexa [JOK
14 Homsatre o ruapomse coeit . https://m.edsoo.ru/00add9d4
N but6mmoreka [IOK

15 O00011IeHNE U CUCTEMATU3ALIHS 3HAHUN 1 https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Pemenue 1 bubnuoreka [JOK
IKCIIEPUMEHTATBHBIX 3a71a4 https://m.edsoo.ru/00addbfa

17 Onepommmeoan uccomas ) Bubmorera LIOK

' https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMH B PACTBOPAX)»

18 OO01mas xapakTeprCTHKa TaJIOT€HOB. 1 bubnmoreka [JOK
XUMHYECKHe CBOWCTBA Ha ITPUMEpE XJIopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. CossiHast KMCIIOTa, 1 bu6muoreka [JOK

XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC,

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

[IpaxTuueckas padora Ne 2 o reme

but6mmoreka [IOK

20 «HounyquHe COJISTHOM KUCJIOTHI, U3y4YeHUE e https://m.eds00.ru/00ade348
CBOMCTB»

I Bumorera 10K
PCaKUiH, A P A https://m.edsoo.ru/00ade488
n30BITKE

29 OO0mias xapakTepucTuka 3J1eMeHTOB VIA- bubmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

p |ammemm o, BuGmorera 10K

A P " https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHUE CBOMCTBA CEPBI

o4 CepoBogopoji, cTpoeHHe, (U3HIECKUE U bubnmoreka [JOK
XHUMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HIESCKUE bubmuorexa [JOK

25 . .

U XUMHYCCKUE CBOMCTBA, IPUMCHECHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JICKALUE B OCHOBE
MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus bubnmnoreka HOK

26 . .

CEpHOM KUCIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEH Cpelibl COETUHEHUSIMH CEPbI

97 Brruuciienne MaccoBoii JOJIH BBIXOJIa bubnnoreka IIOK
IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a

| e e B LOK
TPYITIBL. > bactipoctp © B IPHPOAE, https://m.edsoo.ru/00adeea6
dbuznyecKkue 1 XuMUYECKHe CBONCTBA

29 AMMHak, ero Gu3nYeCcKue U XUMHUYECKUE bubnmnoreka HOK
CBOMCTBA, MOJYYCHUE U IIPUMEHCHUE https://m.edso0.ru/00adf004

o | e e B LOK

wadi > 13y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ hpusndeckue u bubnmnorexka HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS

32 B KQ4eCTBE MUHEPATBHBIX YI0OpEHUH. bubmuoreka [JOK
XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta 37

B enone gomcee snmtsecne BuGmaorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHUE
| focmon s e B LOK
DAIBHBIX YIOOP - Jarp https://m.edsoo.ru/00adfc20
npUpOaHOI cpenbl hocharamu

35 Yraepon, paclipoCcTpaHEHHE B IIPUPOJIE, bubnmoreka [JOK
bu3nyeckre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux Gpu3ndeckune u
XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHE bu6nuoreka [IOK

36 .
npo0JIeMbl, CBA3aHHBIC C OKCHIOM yTiiepoa https://m.edsoo.ru/00adfebe
(V)

37 VYroapHas KuUcioTa v €€ cou bubmorexa [IOK

https://m.edso0.ru/00ae006¢

38 [IpakTuueckas padora Ne 4 o reme bubmuoreka [JOK

"ITosrydyeHune yrieKucioro rasa.

https://m.edso0.ru/00ae027e
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KauectBeHnHas peaxiusi Ha KapOOHAT-HOH"

HepBOHa‘IaJIBHBIG IMOHATHS 00 OpTraHU4YCCKUX

Bbubnuorexa LIOK

39 BEIIIECTBAX KaK O COCAMHCHHSX YIIepoaa https://m.edso0.ru/00ae054e
40 Kpemnuii u ero coenuuenus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
IIpakTuueckas padora Ne 5. Pemenue
41 3KpcnepHMeHTaJII;HHX 3a7a4 110 TEME bubmiorexa LIOK
N https://m.edsoo.ru/00ae0bf2
«BaxkHeimme HeMeTaIbl U UX COSIUHCHMS

42 Kontposbnas padota Ne3 o teme bubmuorexa [JOK
«Bakueie HeMeTaIbl U UX COSTUHEHUSDY https://m.edso00.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMUIECKUX

43 3JIEMEHTOB — METAJNIOB. MeTamnmdyeckas bu6nmoreka [IOK
CBSI3b M METAITMYCCKAsT KPUCTAIITUYCCKAST https://m.edsoo.ru/00ae103e
pemétka. @u3nvecKkre CBOMCTBA METAIIOB

https://m.edsoo.ru/00ae1156
METAaJIJIOB
OO61mue crnocoObl MOTYyYEHUS! METAJLIOB.

45 CnnaBel. Beruncinenus no ypaBHeHUsAM bubnnorexka HOK
XMUMHYCCKUX PEaKIIUi, €CII OJINH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB bubmorexa LIOK

https://m.edsoo.ru/00ae1278
bubnnoreka IIOK

47 [lenoumsie merae! https://m.edsoo.ru/00ae14b2

48 OKcuabl U THAPOKCUIBI HATPUS U KAJTUS bubmorexa LIOK

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

49 [IlenoyHO3eMENBHBIE METAILIBI — KaJbLIMN 1 bubnuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxneiime coeIMHEHUS KaTbIIUs bubmorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH

52 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS bubmorexa LIOK

https://m.edsoo.ru/00ae1886

53 [IpakTuueckas pabora Ne 6 o Teme bubanorexka HOK
"XEcTKOCTh BOJIBI M METO/IBI €€ yCTpaHeHHs" https:".?/ m.edsoo.ru/00aelae8

. bubmmorexa [JOK

>4 Amoumii https://m.edsoo.ru/00aelc64

55 AMpoTepHble cBOMCTBA OKCHIA U bubnmnorexka HOK
THJPOKCHIA https://m.edso0.ru/00aelc64

but6mmoreka [IOK

56 Keneso https://m.edso00.ru/00ae1d86

57 Oxkcuabl, TuApOKcU bl U conu xenesa (II) n bubnmoreka [JOK
xenesa (110) https://m.edsoo.ru/00ae35e6

58 O00011IEHYE U CUCTEMATU3AIUs 3HAHUN
ITpakTHueckas Ta Ne 7. Pemmenn

59 BKIZ:?ICpHI\igH’?aHI;i?B?XZgHa’Z{ ng TeeMe ) Bubmorexa IIOK

. https://m.edsoo.ru/00ae3de8
«Baxueime MeTaIbl M MX COCAUHCHUS
Brrarcnenus mo ypaBHEHUSIM XHMHYECKHAX
60 peaKkuuid, eclii OUH U3 PEarcHTOB J1aH B bubnmoreka [JOK

M30BITKE UJIN COJACPIKUT MPHUMECH.
Brrunciaenus MmaccoBoi JOJIN BBIXOJa

https://m.edso0.ru/00ae1750
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IPOAYKTA PEAKLIUU

61 O0o0011eHre U cHCTeMaTU3allus 3HaHUH
6 Kontponbnas padora No4 o teme
«Baxxueime MeTaIbl U KX COCOUHEHUS
63 BemectBa 1 Matepuaisl B IOBCEIHEBHOMN bubmmoreka [IOK
KU3HH YeI0BeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH bubmuorexa [JOK
cpebl https://m.edso00.ru/00ae4270
65 Ponb xumum B penieHnH 3KOI0IrHUECKUX bubmmoreka [IOK
poosIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE 1 bubmuorexa [JOK
cUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0o0mieHne 1 bubmmoreka [IOK
CHCTeMaTH3aIlUsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O0o0mieHnE 1 bubmmoreka [IOK

cHCTeMaTH3aIus 3HaHUuH

https://m.edso0.ru/00ad9ch?2

39
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