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IMosicHuTe/IbHASA 3aNIUCKA

PabGouass mporpamMma yueOHOro mnpeaMera «Xumus» (IpeaMeTHas o00J1acTh
«EcTecTBeHHOHAyYHBIE TPEIMETHI») HAa YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
cocTaBjieHa Ha ocHoBe TpeOoBaHMII K pe3yjbTaTaM OCBOEHHUS MPOTPAMMbI OCHOBHOTO
obmiero oopazoBanusi denepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOIO CTaHAapTa
OCHOBHOTO 001Iero obpazoBanusi, denepanpbHON aganTHPOBAHHONW 00pa30BaTEIbHOMN
POrpaMMbl OCHOBHOTO 0011ero oopa3oBanus, denepanbHON padouel MPOrpaMMbl MO
yueOHOMY MpeaMeTy «XHUMHUS», a TakKe OPUEHTHUPOBAaHA HA IEJIEBBIC NPUOPHUTETHI,
chopmynupoBaHHbie B (pesiepanbHO paboyelt mporpaMme BOCTIMTAHMUS.

PaGouast mporpamMma o yueGHOMY MpeamMeTy « XUuMus» (Janee COOTBETCTBEHHO —
nporpaMma IO XUMHUHU, XUMHS) BKIIIOYACT MOSICHUTEIBHYIO 3allCKy, COJEpXKaHUE
oOy4eHHUsl, MJIAaHUPYEMbIE PE3YyJIbTaThl OCBOEHUS MPOrPaMMbl 10 XUMUU, TEMATHYECKOE
IJIaHUPOBAHHME.

[losicHuTeNnbHASL 3amUCKa OTpakaeT OOIIME MEeNW W 3aaud U3Y4YeHUs XUMUH,
MECTO B CTPYKTyp€ Y4YEOHOro IIaHa, a TaKXe MOJIXOJbl K OTOOpY COJEpKaHUS M
ONPENICIICHUIO TIJIAHUPYEMBIX PE3YyJIbTATOB.

Conepxanue O0O0y4YeHHsS pacKpbIBaeT COJCpKaTeIbHbIE JIMHUM, KOTOpPBIC
IpearaTcs Ui 0053aTeNbHOI0 U3YYEHHs B KaX0OM KJIacce Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUsI.

[Inanupyemble pe3ysibTaTbl OCBOEHUS MPOrpaMMbl 1O XHMHH BKIIIOYAOT
JUYHOCTHBIE, METANpPEAMETHBIE PE3YJIbTAThl 3a BECh MEpUOJA OOy4YeHUS Ha YpOBHE
OCHOBHOIr0 0OIIero o0pa3oBaHusA, a TAaKKE MPEIMETHbIE JOCTHXKEHHS y4Yalllerocs 3a
KaXJIBIH T0JT 00yUCHHS.

Obwas xapakmepucmuxa yuebHo20 npeomema « Xumusi»

B cucTeme ecTecTBEHHOHAy4YHOIO0 OOpa30BaHUsS XHMMHS KaK ydeOHBIH IpeaMeT
3aHMMaeT BaXHOEC MECTO B IO3HAHMH 3aKOHOB MPHUPOABI, (OPMHUPOBAHUH HAYYHOM
KapTUHBI MHUpPA, CO3JaHUM OCHOBBI XUMHYECKMX 3HAHWUH, HEOOXOIUMBIX JIJIS
MOBCCIHCBHON JKM3HHM, HAaBBIKOB 3JI0POBOrO M 0€30MacHOro Juisi dYejoBeKa W
OKpYXKalolllel ero cpeiapl oOpa3a JKM3HH, a TaK)Ke B BOCIHUTAHUHM SKOJOTHYCCKOMN
KYJBTYPBHI.

YCnenrHocTh M3yYeHUs] XMMHW CBs3aHA C OBJIAJICHUEM XHMHUYCCKUM SI3BIKOM,
coOI0IcHHEeM TMpaBHJI 0O€30IacHONM padOThl NPH  BBINOJHECHUH XUMHUYCCKOIO
HKCIIEPUMEHTA, OCO3HAHWEM MHOTOUYHMCIICHHBIX CBS3€H XMMHHU C JAPYTUMHU IpeaIMETaMH
IIKOJILHOTO Kypca.

[TporpamMMa BKJIHOYaeT B ce0si OCHOBBI HEOPTaHUYECKOM M OPraHMYECKONH XUMHUH.
['maBHOM Maeel mporpaMMBbl SBISICTCS CO3/IaHUE 0Aa30BOr0 KOMIUICKCA OIMOPHBIX 3HAHHI
10 XUMHUH, BBIPAKEHHBIX B (OpMe, COOTBETCTBYIONICH BO3pAcTy Y4YaIIUXCS M WX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.



B conepxaHny JaHHOrO Kypca MPEeACTaBICHbI OCHOBOIIOIATAOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKJIIOYAIONIME HM3YYEHUE COCTaBa W CTPOCHUS BEILECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
UCCIIENOBAHUE 3aKOHOMEPHOCTEN XUMUYECKHUX MPEBPAILICHUN U ITyTEH YIIPABICHUS UMHU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUATIOB.

TeopeTnyeckyro OCHOBY M3YUEHUSI HEOPTraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepumommueckuin 3axkon .M. MengeneeBa ¢ KpaTkumu
CBEJECHUSMH O CTPOCHHHM aTOMa, BHUJAX XHUMHYECKOW CBSA3M, 3aKOHOMEPHOCTSIX
NPOTEKAHUS] XUMUYECKUX PEAKIIUI.

B u3yueHnu Kypca 3HauMTEeNbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TIPAKTUYECKUX M JIA0OpAaTOpPHBIX paldOT, OIMUCAHUIO PEe3yJIbTATOB
YYEHUYECKOTO JKCIEPUMEHTa, COOJIOICHUI0O HOPM M MpaBui Oe30macHOil paOoThl B
XUMUYECKOU J1abopaTopuu.

Peanuzauus n1aHHON mporpaMMbl B mpouecce OOy4eHHs MO3BOJUT YYalIUMCS C
3I1P yCBOUTH KIIIOUEBbIE XUMUYECKHE KOMIIETEHLIUH U TIOHATh POJIb U 3HAYEHUE XUMUU
CpelH ApYruX HAyK O IPUPOJE.

N3ydyeHne XUMHHM CIOCOOCTBYET (DOPMHUPOBAHMIO Y YYalIUXCS HAy4YyHOTO
MHUPOBO33pEHUS, OCBOCHHUIO OOIIECHAYYHBIX METOJOB (HaOJIO/IEHUE, HW3MEpPEHUeE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO MNPAKTUYECKOTO IMPUMEHEHUS HayYHBIX
3HAHUK, OCHOBAHHOTO HAa MEXIPEAMETHBIX CBA3SX C npenMeramu «OKpyKarolui
mup», «Dusuka», «buonorus», «l'eorpadpus», «Marematuka» u (popmupyer
KOMIIETEHIIUM, HEoOXOoAuMble Il TMPOJOJDKEHHS  00pa3oBaHWsi B 00JIacTH
€CTECTBEHHBIX HayK.

N3yyenue xumMuu  crmocoOCTByeT pa3Butur0 y  ydamuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs, (YHKIMOHAJBHOW  IPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh M KPUTHUECKH AaHAIU3UPOBaTh HMH(OpPMAIMIO, NPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MPEAMETA JJIsl Pa3BUTUSA KU3ZHEHHOU KOMIIETCHIIMH
yuamuxcsi ¢ 3[IP 3akirodaeTcs B yCBOGHHM OCHOBBI XUMHYECKUX 3HAHUM,
HEOOXOAMMBIX JI1 MOBCEIHEBHOM MW3HU;, HABBIKOB 3J0POBOTO M 0€30MacHOro jist
YeJloBeKa M OKpYXarollel ero cpeabl oopasa >ku3HHU; (POPMHUPOBAHUH IKOJIOTMUYECKOM
KYJbTYpBI.

[TporpamMma oTpaxaer cojepxaHue OOydeHHUs MpenMeTy «XHUMHUS» C Y4ETOM
0co0ObIX 00pa3zoBaTenbHbIX NoTpeOHOCTe yuammuxcs ¢ 3[IP. OBnanenue ydeOHbIM
npeIMeTOM «XUMUs» MPEJCTaBIsAET ONpPeeICHHYI0 TPYAHOCTh it yyamuxcs ¢ 3I1P.
OTO CBS3aHO C OCOOCHHOCTSMM MBICIUTEIBHON AEATENbHOCTH, TMEPUOAUUYECKUMU
KOJI€O0aHUSIMU BHUMAaHHUSI, MAJIbIM 00bEMOM MaMSTH, HETOCTATOYHOCTBIO OOILIETO 3anaca
3HAHWM, MOHWKEHHBIM IT03HABATEILHBIM HHTEPECOM M HHU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jlnst mpeoponeHusT TPYAHOCTEH B HW3YYEHUW Y4eOHOro mpeaMera «XuMUs
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HeoOxoauMa afanTtanus o0beMa U XxapakTepa yueOHOro MaTepuaia K Mo3HaBaTeIbHBIM
BO3MOXHOCTSIM JIaHHOM KaTEropuu ydalluxcs, y4eT HX OCOOEHHOCTEW pa3BUTHSL:
UCIIOJIb30BAaHUE AJTOPUTMOB, BHYTPUIIPEAMETHBIX UM MEXKIPEIMETHBIX CBS3EH,
MIOCTEMEHHOE YCIOKHEHUE U3Yy4aeMOro MaTepuania.

[Ipy wu3ydeHHH XUMUU HEOOXOIWMO OCYIIECTBIATH B3aUMOJACHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Mateprall peKOMEHAYETCSI U3ydaTh B IPOLECCE MPAKTUYECKOU
NesATEeNbHOCTH. BO3MOXXHO BBIJEIEHUE OTIEIBHBIX YPOKOB Ha PEIICHHE 337a4 B CBA3U
CO CIIOXKHOCThIO aHanu3a Tekcta ydammmuca c¢ 3IIP. Opranumyeckoe €IuHCTBO
NPAKTUYECKOM W MBICIUTEIBHON NEATENBHOCTH YYalIUXCS Ha YpPOKax XUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XMMHYECKUX 3HAHUHN U
ymeHuid. Ocoboe BHUMAHHE NPH U3YUEHUH XUMUU YACIAETCS U3YUEHHUIO «CKBO3HBIX)
MOHATUH U (POPMHUPOBAHUIO HABBIKA CTPYKTYPHPOBAaHUS MaTepuaia.

OOyueHue yueOHOMY MpeAMETY «XUMUS» CTPOUTCA HA CO3JAaHUU ONTHUMAIIBHBIX
YCJIOBHM 11 yCBOCHUS NIporpamMmMHoOro marepuana ydammmucs ¢ 3IIP. boinbmioe
BHUMaHHUE yJeisieTcss oTOopy y4eOHOro Marepuaja B COOTBETCTBHM C MPUHLUIIOM
JOCTYIHOCTH IIPU COXpaHEHUU o01ero 6a3oBoro ypoBHs. OH JOHKEH MO COAEPKAHUIO
1 00beMy OBITh aJanTUPOBAaHHBIM JUIs yyamuxcs ¢ 3[IP B cooTBeTCTBUU € UX 0COOBIMU
oOpa3oBarenbHbIMU TOTpeOHOCTAMHU. CremyeT OOJIETYUTh OBJIAJIEHUE MaTepHalIoM
yuamumucs ¢ 3IIP mocpencTtBoM ero JeTaibHOro OOBSICHEHHS C CHUCTEMATHUYECKUM
IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM B INPUMEHEHUW 3HAHUU C HCIIOJIb30BAaHUEM
MPUEMOB AJNTOPUTMHU3ALMK U BU3YAIbHBIX ONOpP, OOYYEHHUS CTPYKTYPUPOBAHHIO
MaTepuana.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOGHHSI YYEOHOro MaTepuaja MMeeT
ornopa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU mnpeameramu  kak «l'eorpadus», «Duszukay, «buomorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT XK€ Y4YeOHbIH MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U IPAKTHYECKUX YMEHUMU.

[Tpu moAroTOBKE K ypOKaM Y4YHUTEINb JOJDKEH MPeaycCMOTpPeTh (pOpMHUpOBaHUE Y
yyaluxcs yMEHHM aHaJu3upoBaTh, CpaBHMBaTh, 0000IIATh H3ydyaeMbll Marepual,
IUTAHUPOBATh TMPEACTOALIYI0 paboTy, OCYIIECTBISATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 3a MPaBUIBHOCTBIO PEueBOr0 OQOpPMIICHHS BbICKa3bIBAHUN
yuammxcs ¢ 311P.

B cBs3M ¢ OCOOEGHHOCTSIMM TMOBEJEHUS M AesTeNbHOCTH, ydamuxcsa c 3IIP
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIMI KOHTPOJIb
COOJI0/IeHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU 1ab0paTOPHBIX paboT B
XUMHUYECKOM KaOHHEeTe.

Copnepxxanne BHIOB JedarenpbHOCTH ydamuxcs ¢ 3[IP Ha ypokax xumun
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OTIpe/IeNsieTC UX OCOOBIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMUMO MHIMPOKO
ucnoabzyembix B @OIT OO0 oOuux [uist BCeX ydaluxcsi BUAOB JESTEIbHOCTH CIEAYET
YCUJIUTh BUJBI JIE€ATEIBHOCTH, ClieUU(UYHBIE AJI1 JAHHON KaTeropuu ydaluxcs, AJs
o0ecreyeHrss OCMBICIEHHOTO OCBOCHMSI COJEp)KaHUsl 0O0pa3oBaHUS IO NPEIMETY:
YCWJICHHE MPEAMETHO-NIPAKTHYECKOW JESATENbHOCTH C AaKTUBH3aLUMEHd CEHCOPHBIX
CUCTEM; YEPENOBAHUE BHUJOB ACATEIBHOCTH, 3aJACHCTBYIOIIMX PAa3JIUYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepHajia C ONOPOM HAa aJITOPUTM; IOIIArOBOCTHY» B MU3YUEHUU
Marepuania; MCIOJIb30BAaHUE JONOJHUTEIBHON BHU3YaJbHON OMOpHI (TUIaHbI, 0Opas3Ibl,
cXeMbl, 11a0JOHbI, onopHble Tabnuubl). g pa3Butus y ydamuxcs ¢ 3[IP ymenus
JeJ1aTh BBIBOJBI, (POPMUPOBAHUS T'PAMOTHOTO PEUYEBOIO BBICKA3bIBAaHUS HEOOXOIUMO
UCIIOJIb30BaTh OMOpHBIE cioBa M Kiuiie. Ocoboe BHUMAaHUE YAENIAETCS OO0YYEHHIO
CTPYKTYPUPOBAHHMIO MaTepuaja: COCTaBJICHUE PHUCYHOUHBIX M BEpOAIBHBIX CXEM,
COCTaBJICHUE Ta0JIML, COCTaBJICHHUE KIAaCCHU(PUKAIUU ¢ 0003HAYEHHBIMU OCHOBAaHUSIMU
JUTSL KIacCU(DUKALIMK U HAITOJTHEHUE UX TPUMEPAMH U JIp.

Jns  yuvanmuxcs ¢ 3P cymiecTBEHHBIMU  SABISIFOTCS TMPUEMBbI  PabOThI  C
JEKCUYECKUM MarepuasoM 1o mpenMery. llpoBoaurcs cneumanpHas padbora Mo
BBEJICHUIO B AaKTUBHBIM CJIOBAph YYallUXCA COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3y4yaemble TEpMHUHBI BBOJSTCS Ha IMOJIMCEHCOPHOM OCHOBE, 00s3aTeibHa BU3YyallbHasl
MOJJIEPKKA, AJITOPUTMBI padOTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaIu3aluu
TEPMHUHOJIOTHH.

Lenu uzyuenus yuebno2o npeomema « Xumusiy

Hns yuamuxca c¢ 3IIP, Tak ke, Kak M [ HOPMATHUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeNIbHYIO porpammy,
JOMUHHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKKe LENH, KaK:

— (hopMHupoBaHME HWHTEIIEKTYyaJbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K
COTPYIHMYECTBY, CAMOCTOSITEIbHOMY  NPHHATHIO  pPELIEHUH, CHOCOOHOU
aJanTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSM KU3HU;

— HaIlpaBJICHHOCTbh 00YYEHHs Ha CUCTEMATHUECKOE MPUOOLIEHUE YUALUXCSI
K CaMOCTOATEJIbHOM MO3HABaTEIbHOW AEATEIBHOCTH, HAYYHBIM U NPAKTUYECKUM
METO/IaM MO3HaHUs, (HOPMHUPYIOIIMM MOTHBAILMIO U Pa3BUTHUE CHOCOOHOCTEW K
XUMUH;

— obecrnieyeHre YyCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO Y4YalUMUCS
OTbITa Pa3HOOOPA3HOM AESATENbHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAJIbHOE 3HAYECHHUE IS
Pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (QopMupoBaHue yMEHUN OOBACHITH U OLICHUBATH SABJICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAaHWHU 3HAHUM U ONBITA, MOJTYYEHHBIX TPU U3YUYEHUHU XUMUU;

— (popmupoBaHUE y ydalIUXCsl TYMaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHHUS
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IIEHHOCTH XMUMHUYECKUX 3HAHWUU JIJIs1 BRIPAOOTKH KOJIOTHUYECKH II€JIeCO00pa3HOTO
NOBEACHUS B OBITY U TPYJIOBOH NEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO
3710pOBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBALMU K OOY4YEHHIO, CITIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUIIs U HAMPABICHHOCTH JaJbHEUIIETro
00yueHus.

Kypc HanpasiieH Ha penieHue cleayronmx 3a1a4, 00eCcleynBaonX pealn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO MOAXOAOB K OOYYEHUIO XUMUU
yuaiuxcs ¢ 3P Ha ypoBHe OCHOBHOTO 00111er0 00pa30BaHUS:

— (popMupoBanue IEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX
MPEJICTABICHUIN O BEIIECTBAX, UX MPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHUH;
OBJIaJICHUE TTIOHATUMHBIM alllapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

— OCO3HaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAYKH Kak
00JIaCTU ~ COBPEMEHHOTO  €CTECTBO3HAHHUsS,  XWMHUYECKHUX  IPEBpalllCHUI
HEOPraHMYE€CKUX U OPraHMYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUW JKHUBOU
U HEXUBOW MPUPOJIBI; YIIIyOJIeHUWE MPEACTaBICHUM O MAaTepUATIbHOM €IUHCTBE
MUDA;

— OBJIQJICHUE OCHOBAMU XHWMHUYECKOW TIPaMOTHOCTH: CIHOCOOHOCTHIO
aHAJIN3UPOBaTh U OOBEKTUBHO OLICHUBATh KU3HEHHBIC CHUTYAIlUH, CBS3aHHBIC C
XUMHUEH, HaBbIKaMU 0€30MacHOTO OOpalleHusl ¢ BEIEeCTBaMH, UCMOJIb3yEeMbIMU B
MOBCEHEBHOM JKU3HU; YMEHHUEM AaHAIM3UPOBATHh M IUIAHUPOBATH HKOJIOTMUYECKHU
0e30I1acHOE MOBEICHUE B LIENIAX COXPAHEHUS 3I0POBbS U OKPYKAIOIICH CpeIbl;

— ¢dopMUpOBaHHE YMEHHMI YyCTaHABIMBATh CBS3M MEXKAY pEabHO
HAOJIIOTAEMBIMU XUMUYECKUMHU SIBIICHUSAMH W TIPOIIECCAMM, TPOUCXOIAIIMMU B
MUKPOMHUPE, OOBSICHITH MPUYUHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb HX
CBOWCTB OT COCTaBa U CTPOCHMUS, & TAKKE 3aBUCUMOCTh IPUMEHEHHUS BEIIECTB OT
HUX CBOMCTB;

— IpUOOpPETEeHHE OINbITa MCIOJIb30BAHUS PA3JIMUHBIX METOJIOB H3YUYCHHS
BEIIECTB, HAOJIONCHUS 3a WX MPEBPAIICHUSIMH TPU TPOBEICHUU HECIOXKHBIX
XUMUYECKUX IKCIIEPUMEHTOB C UCTIOIB30BAHUEM JIA0OPATOPHOTO 00OPYIOBAHUS U
puOOPOB;

— ¢dopMupoBaHHE TPEACTABICHUM O 3HAYEHUM XUMUYECKOM HAyKU H
pelIeHUH COBPEMEHHBIX  JKOJOTMYECKHMX TMpodjieM, B TOM YHCIE B
MPEIOTBPAIICHUN TEXHOTCHHBIX M KOJIOTHUECKUX KaTacTpod.

Mecmo yuebHnozo npeomema «Xumusy 6 yuebHoMm niame
B cootBerctBum ¢ OI'OC OOO yueOHBIN mpeaMeT «XWUMHS» BXOJIUT B

npeaMeTHYI0 001acTh «ECTeCTBeHHOHAYUHbIC MPEIMEThI» U SBIAECTCS 00s3aTeIbHBIM
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st u3ydenns.O01ee 4ucio 4acoB, OTBEAEHHBIX IS M3YYCHHUS XWMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 vaca
B HEJEN0), B 9 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

Conep:kanue y4eOHOI0 npeaMera
8 knacc

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XuMuM B )KU3HHU YETOBEKA. XUMUS B CUCTEME HayK. Tena
u BemecTtBa. DU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE BEILIECTB.
[lonsitTue o meronax mo3HaHud B XuMmuM. Yucteie BemectBa U cMmecd. CrocoObl
pa3/ielieHUs] CMECEM.

ATOMBI W MOJEKYJbl. XuUMHUYECKHE 3yeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHbBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAas aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMoOCBSI3b  KOJIMUECTBA,
MacChl M YuCJa CTPYKTYPHBIX €IMHMUII BemecTBa. Pacuétel mo popmynaM XuMUYECKUX
COCIMHECHUMU.

dusznyecKkue M XUMUYECKUE SBJICHUS. XUMHUYECKas peakius W e€ MPU3HAKHU.
3aKOH COXpaHEHHMSI MacChl BEIIECTB. XuUMHUYeckue YypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUid (COeTMHEHMS, Pa3JI0KEeHUS, 3aMeIlIeHUsI, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0¥M, MpaBujiaMu pabOThl B jabopaTopuu H
npuémMamMu o0pallieHus ¢ J1a0OpaTOpHBIM OOOpPYAOBaHHEM, H3YYEHUE M OIHCAHUE
(bU3UYECKUX CBOMCTB 0Opa3IlOB HEOPraHWMUECKUX BEIIECTB, HAOMIOICHUE (HDHU3UICCKUX
(aBieHUWe BOCKA, TasHUE JibJa, pAacTUpaHUE caxapa B CTYIKe, KWUIEHUE U
KOHJICHCAIlUsl BOJbI) W XUMHUYECKMX (TOPEHHUE CBEUM, IIPOKAJUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJECHCTBUE MeJla C KUCJIOTOM) SIBIEHWH, HAONIOACHUE U ONMUCAHUE
PU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakluil (pa3ioxkeHue caxapa, B3auMOJCHCTBUE
CEpPHOW KHCIOTHI C XJOpHIOM Oapusi, pasnoxkenwe ruapokcuga meau (II) mpum
HarpeBaHUM, B3aUMOJIEHCTBUE Kene3a ¢ pactBopom conu meau (I1), nsyuenue crnocodoB
pas3leneHusi CcMeceil: ¢ TMOMOIIbI0 MarHuta, (QWIbTPOBAHWE, BBITAPUBAHHKE,
TUCTUJUISIINS, XpoMaTorpadusi, MPOBEICHUE OYUCTKUA MOBAPEHHOM COJIM, HAOJIOIeHNE
U OINKCaHUE Pe3yJIbTaTOB MPOBEACHUS OMbITA, WLTFOCTPUPYIOIIETO 3aKOH COXpaHEHUS
Macchbl, CO3/JaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT U MPOCTOE
BemecTBO. HaxoxaeHue kuciopoja B npupoje, pu3ndeckue U XUMUIECKHE CBOMCTBA
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(peakuu  ropenus). Oxcuzapl. I[lpumenenue xucimopoma. CrocoObl TMONTYYCHUS
KHUCIIOpoia B 1a00paToOpuu U MPOMBIIUIEHHOCTU. KpyroBopoT KHcCliopoja B MPUPO/IE.
O30H — anoTponHas MoAu(UKaIUs KHUCIOPOIa.

TemnoBoi 3pPexT XuMHUYECKON peakiiui, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHJO0TEPMUYECKHUE peakiuu. TOMIMBO: Yyrojib U METaH. 3arpsi3HeHHE BO3/lyXa, YCUIICHHUE
MapHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIIOS.

Bopopon — anemeHT m nipocroe BemecTtBo. Haxoxxnenue Bojopoaa B IMpUPOJE,
du3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHNE, CITOCO0bI moiydeHus. Kuciaoter u
COJIH.

MonsipabIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbI. Boma kak pactBopurtenb. PactBopel. Hackienasie
M HEHACHIIICHHBIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B Boje. MaccoBas 1o
BEILIECTBA B PACTBOpE. XUMHUYECKME CBOWCTBA BOAbl. OcHOBaHusA. Ponp pacTtBOopoB B
MIPUPOJIE U B )KU3HU YesioBeKa. KpyroBopoT BojbI B pupoe. 3arpsa3HeHUe TPUPOTHBIX
BoJI. OXpaHa U OYUCTKA MIPUPOJIHBIX BOJI.

Knaccudukanusa Heoprannueckux coeaunenuit. Oxcuabl. Kiaccudukanus
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIe) U
HecosieoOpasyromue. Homenknarypa okcunoB. dusndyeckne U XMMUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanus. Knaccudukanys oCHOBaHUMN: MIEIOUYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. Pu3WyYeCKH€ W XUMHYECKHE CBOMCTBA OCHOBAHHI.
[Tomyyenne oCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. dusnyeckue u
XAMUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTaiioB H. H.bekerosa. [lomyuenue
KHCJIOT.

Conmu. Homenknatypa coneil. ®Pu3nyeckre U XHUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue coien.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHMYECKUX COSTUHEHUM.

Xumuueckuii IKcnepumenm:

KAaUEeCTBEHHOE ONPEACIICHUE COJIEPXKAHUSI KHUCIOpOoJa B BO3AYyXE, IOJIy4YEHUE,
coOupanue, pacrmo3HaBaHWEe W HW3YyYEHHWE CBOWCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJICHCTBUSI BEUIECTB C KUCIOPOJOM U YCJIOBHSI BO3HUKHOBEHHUSI U MPEKpalICHUS
ropenus (Tokapa), 03HaKOMJICHHE C OOpaslaMu OKCHJIOB U OMHCAaHUE MX CBOWCTB,
noJiydeHue, coOMpaHue, pacro3HaBaHUE M HU3YUYEHHUE CBOMCTB BOJOpoja (FOpEHHE),
B3auMojielicTBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXKHO HCHOJIB30BaHHE
BUJICOMATEPUANIOB), HAOIIOJICHUE O0O0pa3lloB BEMIECTB KOJWYECTBOM 1  MOJb,
MCCJICIOBAaHNE OCOOEHHOCTEH PACTBOPEHMS BEIIECTBC PA3IUYHONW PAaCTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJBLI C META/UIaMU (HaTpUeM W KajbIlieM) (BO3MOXKHO
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WCIIOJIb30BaHNWE BHUJEOMATEPHANIOB), HCCIEAOBaHHE O0Opa3loB  HEOPTraHMUECKUX
BELIECTB PAa3JMYHbIX KJIACCOB, HAOMIOACHUE HM3MEHEHUS OKPAaCKM HHIUKATOPOB B
pacTBOpax KHCIOT M IIelloued, u3ydeHue B3aummojenctBus okcuaa meau (II) ¢
pacTBOPOM CEpPHOM KHCIIOTBhI, KHUCJIOT C METAJUIaMH, pEaKUUi HEWTpaau3aluu,
MOJyYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO0 METAJUIa JIPYTUM U3
pacTBOpa COJM, PEUICHHE JKCIEPUMEHTAIBHBIX 337ay M0 TeMe «BaXKHEWIHNe KIIACChI
HEOPTraHUYECKUX COCTUHECHUIN.

Iepuoanuecknii 3akoH u Ilepuognueckasi cucreMa XUMHYECKHUX 3JIEMECHTOB
. U. MenpaeseeBa. CtpoeHne aToMoB. XUMHYeCKasi CBA3b. OQKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MOMBITKU KJIacCU(PUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEIOYHBIE U IEJIOYHO3EMEbHbIE METAJUIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPbIe 00pa3ytoT aMGOTEPHBIE OKCUIBI U THIPOKCHU/IBI.

[lepnognueckuil 3akoH. [lepnogmyeckas cucrtemMa XMMHUYECKUX JJIEMEHTOB /Jl.
N.MenneneeBa. Koporkonepuonnas u jiuHHonepuoaHass ¢opmel [leproauueckoit
cUCTEMBI XUMHUeCcKUX 31eMeHTOB 1. U.Menneneesa. Ilepuoas! u rpynmnsl. Pusnyecku
CMBICII IIOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3ortombl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX A1eMeHTOB lleproanyeckoit
cucrembl JI. M.Menneneea. XapakTEepUCTHKA XHMHYECKOIO DJJIEMEHTA II0 €r0
nonoxxenuto B [lepuonnueckont cucreme /[. U.Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOTAM.

3nauenue llepuonuueckoro 3akoHa W llepuoandeckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTHUS HAYyKU U npakTuku. [[. I.MeHneneeB — yu€HbIN U rpaKJaHUH.

Xumuueckasi cBsi3b. KoBaneHTHass (TOJsIpHAasT W HEMOJIAPHAsi)  CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iponeccsl
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKHUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3llioB BEIIECTB METAIUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIpPOKCUAA LHMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYEH, NPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEakivil (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS ).

MexnpeaMeTHbie CBA3H

Peanuzanusa MeXNpeAMETHBIX CBA3CH NpPU H3YYCHUH XHUMUHM B & Kjacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUMH,
TaK ¥ MOHSATHUM, ABISIOIIUXCA CUCTEMHBIMHU JUISI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIEe MOHATHA: HAy4YHBIA (akT, TUIOTE3a, TEOpHUs,
3aKOH, aHaJIM3, CUHTE3, KJIACCHU(pUKAIHS, TEPUOIUIHOCTD, HAOIIOAEHNE, SKCIIEPUMEHT,
MOJICJIMPOBaHNEe, U3MEPEHUE, MOJIENb, SIBJICHHE.

dusnka: Marepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, HU30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJCKTPUUECKUN 3apsii, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHME BEIIEeCTBA, a3, (PU3NYECKHE BETUYMHBI, CIUHUIBI U3MEpPEHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, MOJE3HbIE
HCKOTIaeMbl€, TOTNIUBO, BOJIHBIE PECYPCHI.

9 knacc

BemecTBo U XMMHUYeCKasi peaKus

[Tepunonnueckuii 3akoH. [lepumoanyeckas cucreMa XHUMHUYECKHX 3JIEMEHTOB [l.
N.MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHYECKUX IEMEHTOB IEPBBIX TPEX MEPUOIOB, Kalausd, KAIbIUI U UX COCIUHECHUHN B
COOTBETCTBUM C IIOJIOXKEHHUEM 3JIEMEHTOB B [leproanuyeckoil cucteMe U CTpOCHUEM HX
aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBA3W. THIBI KPUCTAUIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOVMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKON PEMIETKN U BUAA
XUMHAYECKOU CBS3H.

Knaccudukanms ¥ HOMEHKIATypa HEOPraHMYECKHUX BEUIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIMXCA K PAa3gU4YHBIM  KJlaccaM HEOPraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKHX peakiui Mo pa3inyHbIM MpHU3HAKaM (IO YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, M0 TEIUIOBOMY 3((eKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCJICHHUS XHWMHMUYECKMX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTtajau3aTopa). JK30- U S3HJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. IloHarue 00 00paTUMBIX U
HEOOPAaTUMBIX XMMMYECKUX peakuusx. [IoHsATHE O TOMOTIeHHBIX U TIeTEepOreHHBIX
peakuusax. [lonsarne o karammse. IloHsTMe 0 XuUMHYeCKOM paBHOBecHMU. DaKTOPHI,
BIMAIOIIME HAa CKOPOCTh XHMMHUYECKOW pEaKUMM M IOJO0XKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE peaxkuuu, DIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiunn. COCTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUHN C UCIIOJIBb30BAHMEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopus 3MEKTPOJUTHUECKON TUCCONMALMU. IDNEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonel, anmoHbl. MexaHuW3M JIuCCOLMAIIMM  BEUIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoi cBsizu. Crenens auccoranuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.
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Peakuuu noHHOro oOMeHa. YCIIOBUSI MPOTEKAaHUs PEaKIUil MOHHOTO OOMeEHa,
MIOJIHBIE Y COKpPAIIEHHBIE MOHHBIE YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBaHUM U
coJiell B CBETE MPEACTABICHUA 00 3JIEKTPOJUTUYECKON nucconuanuu. KauecTBeHHbIE
peakuuu Ha HoHkbI. [loHsATHE O THApPONIH3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICTISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJJIOB U HEMETaLIOB (TpaduTa M aiMasa), CJIOKHBIX BEHIECTB (XJopuaa
HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEaKIMU OT BO3JACUCTBUS
pazNMYHBIX (PAKTOPOB, HCCIAEAOBAHUE HIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npoliecca IMCCOIMAIMU KUCIIOT, IeJIoue U coJiel (BO3MOXKHO MCIOJIb30BAaHUE BUJICO
MaTepHalioB), IPOBEICHUE OMBITOB, MILTIOCTPUPYIOIIUX TPU3HAKHU MPOTEKAHUS PEAKIUI
HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI), OMBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivili (ropeHue,
peaklMK paslIoKEHUs, COCIMHEHHUs), PAclO3HABAaHWE HEOPraHWYECKHX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTaJuibl 1 MX COeIMHEHU S

OO6miast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHMSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CrTpoeHue u (GU3HUECKHE CBOMCTBA TMPOCTHIX
BEILIECTB — rajJOreéHoB. XUMHUYECKHE CBOMCTBA Ha NpHUMEpPE XJiopa (B3aMMOJIECHCTBUE C
METaJuUlaMHM, HEeMeTalulaM{, IejgoyaMu). XjopoBoaopon. CossiHag — KUCTOTA,
XUMUYECKUE CBOMICTBA, MOJy4YeHUE, NpUMeHeHHe. JleiicTBue Xjopa U XJIOpOBOAOPOIA
Ha OpPraHu3M uejioBeka. BakHeume XIopuabl U UX HaXO0XKJICHUE B IPUPO/IC.

OO6mast xapakrepuctuka dJeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHne W (GU3MYECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHUCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(PHUKAIUUA KUCIOPOJa U
ceppl. XuUMHUECKHE CcBoWcTBa cepbl. CepoBoaopon, CTpoeHHe, GU3HUYECKHE U
XxuMuueckue cBoicTBa. OKCHIBI CEpbl Kak MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucnota, pU3MUECKHME W XMMHUYECKHE CBOMCTBA (OOIIME KakK MpEeACTaBUTENS
KJlacca KHUCIOT M creuuduueckue). XUMUYECKHE PEAKIUH, JeXallhue B OCHOBE
POMBIIIVICHHOTO Croco0a TOJIy4eHHs CepHOM KucnoTel. [IpuMeHeHue cepHOU
kucioTel. ConM CepHOWM KHUCIOTHI, KAueCTBEHHAs peakuus Ha Cyib(aT-uoH.
Haxoxnenune ceppl u €€ COEAMHEHWM B MpUPoAE. XUMHUYECKOE 3arpsi3HCHUE
OKpY’KaroILIEl Cpelibl COCTMHEHUSIMU Cepbl (KUCIOTHBIC TOXK/H, 3arPSI3HEHNUE BO3/1yXa U
BOJI0OEMOB), CITIOCOOBI €0 MPEOTBPAICHUS.

OOmast xapaktepucTuka s1emMeHToB VA-rpynnsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUA. A30T, pacHpoCTpaHEHUE B MPHUPO/IE,
dusnueckne U XUMHUECKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
du3nueckrue U XMMHUYECKHUE CBOMCTBA, MOydeHue u npuMeHnenne. Cojii aMMOHUS, UX
dusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha HOHBI
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aMMOHHA. A30THas KHCIIOTa, €€ MOoJy4yeHue, (pu3Mueckrue U XHMMUYECKHE CBOMCTBa
(oOmme kak TpencTaBUTENs Kiacca KUCIOT M crnenuduyeckue). Mcnonb3zoBaHue
HUTPATOB M COJIEl aMMOHHMSI B KauyeCTBE MHUHEPAJIbHBIX YI0OpeHui. XuMUYECKoe
3arpsi3HEHHE OKpPYXAlolled Cpelbl COCIUHEHUSAMH a30Ta (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHUE BO3AyXa, MOYBBI U BOJOEMOB). Docdop, ammoTpomHbie MoaudUKAIMU
dochopa, pusmueckue u xummuueckue cpoictBa. Oxcua dochopa (V) u pochopnas
KHCIIOTa, (pU3HUecKue U XUMUYECKHe CBOWCTRA, mosydeHnue. Mcnons3oBanue ¢ocdaTon
B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapakrepuctuka dJeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHBIC CTENEHH OKHUCJICHMs. YTJIEPOJ, aJUIOTPONHBbIE MOJU(DUKALINH,
pacnpocTpaHeHue B Mpupoje, (PU3WYecKue M XUMHUYECKHE CBOMCTBA. ACOpOIUAL.
Kpyrosopot yrinepoaa B npupoje. OKcuabl yrieponaa, ux (pU3ndeckue U XUMHUYECKUE
CBOMCTBA, JCHCTBUE HA KUBbIE OPraHU3MBbI, TIOJyYeHHE U IPUMEHEHHE. DKOJIOTMUYECKUE
npo0JieMbl, CBSI3aHHbIE C OKcuaoM yriepona(lV), runoreza rio0anbHOro MOTEIICHUS
KJINMaTa, MApHUKOBBIA 3(PdexT. YronpHas KHUCIOTa M €€ colii, UX (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA, IIOJyuyeHHWE U IpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIEHHOCTH U
CEJIbCKOM XO3SHICTBE.

[lepBoHavasibHbIE TOHATHS OO0 OpPraHUYECKUMX BEUIECTBAX KaK O COEIMHEHHSX
yraepona (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TAHOJ, TIIMLEPHH, YKCYCHAas KHCIIOTA).
[IpupoaHbIe ICTOYHHUKH YTIIEBOAOPOIOB (YTOJb, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (O€H3WMH), WX POJb B OBITY W NpOMbIILIEHHOCTU. [loHsiTHE O
OMOJIOrMYECKH Ba)KHBIX BEILIECTBAaX: JKUpPAxX, O€JKax, yrieBoJax — U UX POJU B KU3HU
yenoBeka. MarepuanbHOE eIMHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUI.

Kpemnuii, ero ¢pusznueckre 1 XUMHUUECKHE CBOWCTBA, MOJyYCHUE U TPUMEHEHUE.
Coenunenust kpeMuus B npupoae. O0ume npenacrapienus 06 okcune kpemuaus (IV) u
KpeMHHeBOW kucnote. CUIIMKATBI, UX HKCIOJb30BaHUE B OBITY, B IMPOMBIIUICHHOCTH.
Baxueiiline CcTpoMWTENbHBIE MaTepHalIbl: KEepaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 MCIONIb30BAaHUSL CTPOUTEIBHBIX MATEPHATIOB B
IIOBCEHEBHOM KU3HU.

Xumuyeckuui IKCnepumenm:

M3y4eHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIM Ha XJIOPHUIA-UOHBI U HAOJIOJICHHE MPU3HAKOB MX
MPOTEKAHMUS, OMBITHI, OTpAXKaIIKe GU3UIECKUE U XUMUYECKUE CBOMCTBA rajJOr€HOB U
UX COEAUHEHUM (BO3MOXHO HCIIOJIb30BaHUE BHUICOMATEPHAIOB), O3HAKOMJICHHE C
oOpasiiaMu  XJIOpUJ0B (TaJlOTEHHUIOB), O3HAKOMJIEHHME C oOpasimamMu cepbl U e€
COCTMHEHUSIMU (BO3MOYKHO HCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIOIEHNE TIpoIecca
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oOyTIJIMBaHMs caxapa MoJl IEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3YUEHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KHCIOThI, MPOBEACHUE KayeCTBEHHOMN
peakiuu Ha Ccyiab(}aT-uoH M HaONIOJCHHUE MPU3HAKA €€ MPOTEKaHHUs, O3HAKOMJICHHUE C
dbu3uyeckuMu  CBOMCTBaMH a3oTa, ¢Gochopa W UX COCAUHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEpUANIOB), oOpa3iaMu a30THBIX U (OCPOpHBIX yn0OpeHuil,
MoJIyueHue, coOMpaHue, pacro3HaBaHHE M M3yYEHHE CBOICTB aMMHUaKa, MPOBEICHHE
KaueCTBEHHBIX pEaklIUi Ha MOH aMMOHHS U (ochaT-MOH U H3yYEHUE MPU3HAKOB HUX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOHO HMCIOJIB30BaHUE BUICOMATEPUATIOB), U3YUCHUE MOJENICH KPUCTAILTUYECKUX
pemi€ToK anmMaza, rpaduta, ¢yiepeHa, O3HAKOMIJIGHHE C MPOIECCOM aJcopOuuu
PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHUBOIas3a,
MOJIyYeHUe, COOMpaHHe, paclno3HABAHME M W3YyYEHUE CBOMCTB YTJIEKHCIIOrO rasa,
MPOBE/ICHHE KAuye€CTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAaT-UOHbI U H3yYEHHE
IIPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMIICHME C  MNPOAYKIHEW  CUIMKATHOU
IIPOMBIIUICHHOCTH, PELICHWE JSKCIEPUMEHTANBHBIX 3a1ad 1o Teme «Baxueimme
HEMETAJUIbI U UX COCIUHEHUNY.

MeraJuibl 4 MX COeIMHEHHU S

OO1as XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METaVIOB HA OCHOBAaHUM HX
nonoxxenus B [lepunonnueckont cucreme xumudecknx sneMeHToB Jl. M. MenneneeBa u
cTpoeHuss atomMoB. CTpoeHHME MeETAUIOB. MeTammueckas CBSI3b W METaJUIMYECKas
KPUCTAJUINYECKAsl PEMIETKA. OJIEKTPOXUMUYECKUH pAX HANPSHKEHUH METaJlIOB.
duznueckre M XUMHUYECKHMe CcBoWcTBa MeTamioB. OOmme crnocoObl MOMyYeHUs
meTtaysioB. lloHATHE O KOpPpPO3MHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTBl HUX OT
kopposun. CrutaBsl (CTajdb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
IIPOMBIIIJICHHOCTH.

[Ilesnounbie Mertasuibl: IOJoOKeHUE B Ilepuogmyeckonr cucTeME XUMHUYECKHUX
anementoB J[. WM. MengaeneeBa, CTpoeHME HX aTOMOB, HAaXOXACHUE B MPHUPOJE.
duznyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi M Kanusg). OKCuUIpl U
TUAPOKCUBI HATPUS U Kanus. [[puMeHeHre MEea0uHbIX METAIIOB U X COCINHEHU.

[Ilenouyno3eMenbHbIE  METAUIbl  MAarHui W KJIbLUUW:  TOJIOKEHUE B
[lepuoanueckoit cucreMe xumuueckux sjieMeHToB [[. M. MenpaeneeBa, CTpoeHUE HX
aTOMOB, HaxoxXkacHue B npupoge. PHU3Myeckue M XUMHUYECKHME CBOMCTBA MarHus u
Kanpliusa. BakHelime coeauHEeHUs KaiablUs (OKCHJ, THIAPOKCHI, coyik). KECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AfOMUHHI: noJI0KeHUE B [leproandeckon cucTteMe XUMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa, CTpoeHUE aTOMa, HAXOKIEHUE B ITpUpoic. PU3NUECKUE U XUMUAYECKUE
CBOICcTBa amoMuHusA. AMGpOTEpHbIE CBOICTBA OKCHA U THAPOKCUAA aTIOMUHUSI.

Keneszo: nonoxenne B Ilepuoguyueckoit cucremMe XUMA4eCKux 3jemMeHToB JI. U.
MenneneeBa, CTpO€HHE aTOMa, HaXOXKIAECHHUE B npuponae. PU3NYECKUE U XUMHUYECKHE
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cBoricTBa xene3a. Oxcupl, rupokcu bl u conu xkenesa (1) u xenesza (III), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C 00pa3llaMi METAJIJIOB U CIUIABOB, UX (PM3HMUYECKUMU CBONCTBAMU,
M3yYCHHE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO  MCIOJIb30BAaHHE
BHJICOMATEPHUAIIOB), 0COOEHHOCTEN B3aUMOJICUCTBUS OKCUA KAJIBIIUS U HATPUSI C BOAOU
(BO3MO’KHO HUCMOJIb30BAHUE BUIECOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB KECTKON BO/IBI,
mpolecca  ropeHusi  Jkejie3a B KuciaopoAe  (BO3BMOXKHO  HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), TPU3HAKOB MTPOTEKAHUSI KAUECTBEHHBIX PEAKIM HA UOHBI: MarHus,
KaJIbIMs, alfoMuHMs, UHKa, xene3a (1) u xeneza (III), meau (1), Habmronenue u
OMKCaHUE MPOLECCOB OKpAIIMBAHUS TUIAMEHH HOHAMHM HATpHsl, Kajdus U KaJbIUs
(BO3MOKHO HCIMOJIb30BAHUE BHUJCOMATEPHUAIIOB), UCCIEA0BaHUE aM(OTEPHBIX CBOMNCTB
TUAPOKCUA ATFOMUHUS U THAPOKCHUIA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3aJ]1ay 10
TeMme «BaXHEeHIlne METAITbI U UX COCTUHEHUSD.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u Marepualibl B IIOBCEIHEBHOM JKM3HU YeloBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIECTB M XMMHUYECKUX peakiuii B ObiTy. I[lepBas momois mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsA3HECHHUE OKpyXkalollel cpeabl (MpeaenbHas IOMyCTUMAs
KoHIleHTparusi Bemects, aanee — [I[JIK). Ponbp Xxumuum B penieHUd 3KOJIOTHYECKHUX
npoO0sem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasloB MaTepuasoB (CTEKIO, CIUIaBbl METAJJIOB, TMOJUMEPHBIC
MaTepualbl).

Meswcnpeomemmnuwle céasu

Peanuzanust MeXnpeAMETHBIX CBA3€d MpU H3YYEHUHM XUMUA B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 HUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHM,
TaK U MOHSATUM, SBIISIONIUXCS CUCTEMHBIMH JJISl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAy4HbIA (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KilacCu(UKaIus, epruoInIHOCTh, HAOIIO/ICHNE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJIeb, SBIICHHE, MApPHUKOBBIM A EKT, TEXHOJIOTHS,
MaTepUaIbl.

dusuka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKHUI 3apsijl, TPOBOJIHHUKHU, MOITYIPOBOTHUKH,
JUAJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTRA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTAUIMUECKas pemeETKa, CIUIaBbl, (QU3nYecKue
BEJIMYMHBI, €AUHUIIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnre.
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buonorus: ¢otocunTe3, ApIxaHue, Owmocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yIoOpeHus, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJEC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

[lnanupyemMble pe3yJibTAaThl OCBOEHUS Y4eOHOT0 MpeIMeTa
W3ydyeHne XUMHHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIPaBICHO Ha
JIOCTIDKEHUE YYAIIMMHUCS JTHYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
OCBOCHUS YUEOHOTO TIpe/IMETA.

Jluunocmmuvie pe3ynvmamol

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHS  MPOTPaMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHMsl JOCTUTalOTCS B XOJ€ OOY4YEeHUsT XUMUU B €JIMHCTBE Y4YEOHOU H
BOCITUTATEJIbHON JAESTEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMH POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMH ¥ JYXOBHO-HPABCTBEHHBIMU I[EHHOCTSMH, MPHUHITHIMA B
oOuiecTBe MpaBWJIaMd W HOPMaMu TMOBEACHHS M CIOCOOCTBYIOT IpolieccaM
CaMONIO3HAHMUs, CAMOPA3BUTHUSA U COLMAIM3ALNN YHAITUXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTPAXKAOT TOTOBHOCTh  ywamuxcss ¢ 3IIP
PYKOBOJCTBOBATbCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHEHTALIMI W paclIupeHue
OMbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

rPaXkAaHCKO-NATPHOTHYECKOEe BOCIIUTAHHUE:

— LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HacJIUI0, TIOHMMaHusl 3HAYEHUs XUMHUYECKOM HAayKdu B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON uH(MOpMaluen o
MEPEAOBBIX JIOCTHKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U 0OILIECTBA;

— MPEICTaBJICHUS O COLUMAJIBHBIX HOpPMax MW MpaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
HOJIE3HOM, y4eOHO-HMCCIe0BATENbCKOM, TBOPUECKOH M JAPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESITEIbHOCTU MPH BBHINOJIHEHUU y4EOHBIX,
MO3HABATENIbHBIX 33]a4, BBIOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS] K B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIU B MPOIECCE
ATOM y4eOHOW JEesTEeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE M IMOCTYNKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

LHEHHOCTh HAYYHOI'0 MO3HAHMS:

— MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XHMHYECKOW pEaKIHH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIOIINE OCHOBY
JUIsl TIOHMMAHMSI CYUIHOCTH HAay4YHOW KapTUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX
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3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOJHOM Cpesoil, O
POJIM XMMUU B ITO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

— II03HAaBaTEIbHBIE MOTHBBI, HAIPABJICHHBIC HAa IIOJYYCHHE HOBBIX 3HAHHUW IIO
XUMUHM, HEOOXOoJHMble [JIsi OOBSICHEHHS HAONIOAAEMBbIX IPOLIECCOB U SIBJICHUH,
MO3HABATENbHOM, UHPOPMAITMOHHON U YUTATENLCKON KYJIBTYPHI, B TOM UHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPaTypoil,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU NH()OPMALIMOHHBIX TEXHOJIOTUH;

— HMHTepec K OOYyYEeHHI0O U TIO3HAHMIO, JHOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caM0OOOpPa30BaHMIO, IPOEKTHON U UCCIIEOBATEIbCKOMN EATENBHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS OOY4EHUS B JAJIbHEUILIEM;

¢puznueckoe BocnuTaHWe, (GOpPMHpPOBaHMEe KYJbTYPbl 310POBbS M
IMOLMOHAJBHOTO 0J1ArONOJyYHs:

— OCO3HAaHHWE [IEHHOCTU JKWU3HHM, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00Opa3 >KW3HM, OCO3HAHUE TMOCIEICTBUH U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YMOTPEOJECHUS AaJIKOTOJisl, HAPKOTHUKOB, KYpPEHHS),
HEO0OXOAMMOCTH COOJIIOICHHSI MPaBUII OE€30MAaCHOCTH MpPU OOpAIIEHUH C XUMHYECKUMU
BEILIECTBAMHU B OBITY U pEabHON KU3HH;

TPYA0BO€ BOCIIUTAHUE:

— HHTEpeC K MPaKTUYECKOMY M3Y4YEHHIO Ipodeccuil U Tpyaa pa3iudHOro poja,
YBaXEHUE K TPyAY M pe3yibTaTaM TPYAOBOW ACSATENBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsSI MPEIMETHBIX 3HAHUM MO XMMUHU, OCO3HAHHBIM BHIOOP MHAMBUIYAIBbHON
TPAEKTOPUMU TPOJOLKEHHS] 00pa3oBaHHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCHEIHON
MpO(QECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
aJIalTHPOBATHCA B MPO(ecCHOHABHOM cperie;

JKO0JIOTMYECKOe BOCIIMTAHHE:

— JKOJIOTHMYECKHU 11eJIecCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyLIECTBOBAaHHUS, IOHMMAaHHUE [IECHHOCTH 3JOPOBOTO U 0€3011aCHOTO
oOpaza JKHM3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS MpaBUil 0€3011acCHOTO
MOBE/ICHUS NpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U KU3HU JTI0JICH;

— CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJy4YaeMmble NMPU W3YYCHUHU XUMHH, IJIs
pelIeHns 3a7ay, CBSI3aHHBIX C OKPYKAKOIIEW MPUPOIHOM CPEIIOW, I TOBBILICHUSA
YPOBHSI SKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS TT00abHOTO XapaKkTepa 3KOJIOTHYECKUX
npobieM MW MmyTed uX peueHuss MOCPEICTBOM METOAOB XHWMHH, SKOJOTHYECKOTO
MBIIUIEHNS, YMEHUS PYKOBOACTBOBAaThCS UM B ITO3HABATEJILHOM, KOMMYHUKATUBHON U
COLMAIBHOM ITPAKTHUKE.
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Memanpeomemuvie pezyrbmamol

B pesynbrare u3yueHUs XMMUU Ha YPOBHE OCHOBHOIO 0OIEro 0Opa3oBaHUs Y
yuamierocst ¢ 3[IP OyayT chopMupoBaHbl CIEAyIOIIME METANPEIMETHBIE PE3YJIbTAThI:
MO3HABATENIbHbIE  YHUBEpCajbHble  y4yeOHblE  JEUCTBUS,  KOMMYHHKATHBHBIC
VHUBEpCAIbHBIC Y4CeOHBIC JCHCTBUSA, PETYJSITUBHBIC YHHUBEPCAIbHBIE Y4YeOHBIC
JIEHUCTBUS, COBMECTHAS IEATEIHHOCTD.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue geicTBUs:

— YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TMPU OCBOCHUU
3HAHWI: PacKpbhIBaTh CMBICI XUMUYECKHX TOHATHA (BBIACNATh HMX XapaKTepHbIE
MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH TIOHSTHSMH), HCIOJIB30BaTh
MOHATHUS JUIsI OOBSCHCHUS OTACIBbHBIX (AKTOB W SBJICHUH, BHIOMpPATh OCHOBAHUS W
KpUTEPUU I KIacCU(PHKAIMA XUMHYECKUX BEIIECTB M XUMHUYECKHX PEaKITUH,
yCTaHABIWBATh PUYUHHO-CJICICTBEHHBIC CBS3H MEXKIYy OOBEKTaMHU M3yUCHHSI, CTPOUTH
JIOTUYECKUE paCCYyXJIEeHUsI (MHIYKTUBHBIC, IEAYKTHUBHBIC, I10 aHAJOTWH), JeNaTh
BBIBOJIbI U 3aKJIFOUCHHS;

— YMEHHUE TPUMEHSITh B TMPOIECCE TIO3HAHUS TMOHATUA (TPEIMETHhIE U
MeTaIpeAMETHBIC), CHUMBOJUYCCKHE (3HAKOBBIC) MOJIEIH, HCIOIb3YEeMbIE B XHUMUU,
peoOpa3oBbIBATh MIUPOKO TMPHUMEHSIEMBIC B XWMHH MOJICIBHBIC TMPEICTABICHUS —
XUMUYECKUHA 3HaK (CHMBOJI DJJeMEHTa), XuMuueckas Qopmyla U ypaBHEHHUE
XUMUYECKON peakiuy — IpH PEIICHUH Y4eOHO-TI03HABATENBHBIX 33J1a4, C YY€TOM ITHX
MOJIENIBHBIX TIPEJICTABJICHUN BBISIBISATh W XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMHUYECKUX PEAKIIU, BBISBISATH
o0mue 3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBCHHBIC CBS3M W TPOTUBOpPEUHs] B
M3y4aeMbIX MPOIIECCax U SBICHUSX.

Bba3oBble uccienoBaTebCcKue IeiiCTBUS:

— YMEHHE HCIOJIb30BaTh ITOCTaBJICHHBIC BOIMPOCH B KadeCTBE WHCTPYMEHTA
MO3HAHUA, a TaKK€ B KaueCTBE OCHOBBI JJisi (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE
PaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

— MPUOOpETEeHHWE ONbITa 10 TUTAHUPOBAHWIO, OpPTaHU3AIMH W IPOBEICHUIO
YYCHHUYECKMX  OKCIECPUMEHTOB, yMEHHME HaOMoAaTh 3a  XOAOM  IIpollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh OOOOIICHHS U
BBIBOJIBI 110 PE3ysbTaTaM MPOBEAEHHOTO OIBITA, MCCIEAOBAHMS, COCTABISITH OTUET O
MpoJIeTIaHHOM padoTe.

Pabora c nundopmanueii:

— YyMEHHE BBIOMpaTh, AaHAIM3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIUIO
pPa3IMYHBIX BUIOB M (OPM TPEACTABICHHS, IMOIYy4aeMyH0 W3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CIIPABOYHBIC MOCOOUS,
pecypcbl HTepHETa), KPUTHYECKU OIICHUBATH MPOTHUBOPEUMBYIO M HEIOCTOBEPHYIO
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uH(pOpPMAIIHIO;

— YMEHHE€ TMPUMEHSATh Pa3Iu4yHble METOJAbl M 3alpoChl MpPU TMOUCKE U OTOOpE
uH(pOpPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JUIsl BHIMOTHEHUS yU4eOHBIX
¥ TIO3HABATENBHBIX 3a7ad ONPEeACNEHHOTO THUMA, MPUOOPETEHHE OIbITa B 00JACTH
UCIIONIb30BaHUsl  MH(QOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJCHHUE
KyJIbTYypOH  aKTUBHOTO  HCIIOJIb30BAHMS ~ PA3JIMYHBIX  TIOMCKOBBIX  CHCTEM,
CaMOCTOSTENIbHO BBIOUPATh ONTHUMAaNIbHYIO (OpMy TNpelacTaBieHus HHGOpMAIMK U
WUTIOCTPUPOBATH pellaeMble 3aJja4ll HECIOKHBIMU CXEMaMH, JuarpamMmamu, ApyruMu
dbopmamu rpadUKu U UX KOMOHWHALMSIMU;

— YMEHHE HCNOIb30BaTh W aHaJU3UpOBaTh B Ipolecce Y4eOHOW U
HCCIIEIOBATENIbCKON  JEATENBHOCTH HWH(POPMAIMI0O O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

— yYMEHHMs 33J]aBaTh BOIPOCHI (B X0/€ auajora u (Win) JUCKYCCUN) MO CYLIECTBY
oOcyk1aemMoi TeMbl, (POPMYIUPOBATH CBOU MPEIIOKECHHUSI OTHOCUTEIHHO BBITIOTHEHUS
MPEUTOKEHHON 3a]1a4u;

— YMEHHS  TPEACTaBIATH  MOJYYCHHBIE  pPe3ydbTaThl  IO3HABATEIbHOM
JESTEIbHOCTU B YCTHBIX U NMUCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO0 PE3yJIbTaTOB
BBIMOJIHEHUS. XUMHYECKOIO JKCIIepUMeHTa (J1abopaTOPHOrO OmbITa, J1abopaTOPHOU
paboThI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

— yMEHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENBHON M HCCIIENOBATENBCKONW ACSITEIBHOCTH MPH PEIICHUH BO3HUKAIOIINX
npo0OsieM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB U COTIACOBAHUS MO3HUIMMA (00CYKICHMS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOpPAMHALMS COBMECTHBIX JEHCTBHIA,
OTpe/ieNIeHUEe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryisiTuBHBbIe YHUBepCaJbHbIe Y4eOHbIe 1eiicTBUS:

— YMEHHE CaMOCTOSITENIbHO OMPEACNATh LeIN ACSITeNbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh HambOoJsiee A(D(PEKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX U
NO3HABaTEJIbHBIX  33/a4, CaMOCTOSITEJIbHO  COCTaBIISAITh WJM  KOPPEKTUPOBATH
IIPEUIOKEHHBIA JITOPUTM JECHUCTBUM IIPU BBINOJHEHUH 3aJaHUM C YYETOM IOJYYEHHUS
HOBBIX 3HaHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUUsAX, OICHUBATh
COOTBETCTBHE IOJIYUEHHOTO pe3yJibTaTa 3asBJICHHON IIeTTH, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJiaraeMble B YCIOBUU 3aJaHUI.

Ilpeomemmnule pezynomamoi
[TpenMeTHBIC pe3ybTaThl MO yUYSOHOMY IMPEAMETY « XUMHS» B COOTBETCTBHH C
®dI'OC obecreuynBaroT:

— MPEIACTABJICHUE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUW MPUPOIBI,
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MOHUMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak oO0JacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIell KyJIbTypbl M MPaKTUYECKON
JIESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJIN JIPYTUX €CTECTBEHHBIX HAYK;

— BJIaJICHUE OCHOBAMU MOHSITUHHOTO amnmnapara U CUMBOJIMYECKOTO SI3bIKa XUMUU
JUTSL  COCTaBJICHUS (OPMYJI HEOPTaHWYECKUX BEIIECTB, YPABHCHHM XHWMHUYECKHX
peakiuii; BnageHue ocHoBamu xumudeckoit HomeHkiaaTypsl (IUPAC u TpuBnanbHoit) u
yMEHHUE HCIOJb30BaTh €€ JUIsl pelIeHUs y4uyeOHO-TO3HaBaTENbHBIX 3aJad; YMEHHUE
UCIOJIb30BaTh MOJIENU AJI1 OOBSICHEHUS] CTPOEHHUSI aTOMOB M MOJIEKYT;

— BJAQJCHUE CHCTEMON XUMHUYECKUX 3HAHUU W YMEHHE IPUMEHSITh CHUCTEMY
XUMUYECKUX 3HAHHM, KOTOpasi BKIIIOYAET:

® BaXHEWIIME XUMUYECKUE TIOHSATUSA: XHUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOAHAS WU HEOAHOPOAHAsS
CM€Ch, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJIIPHAsI MacChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKasi PpEaAKIHUs, pPEaKklHH COCAUHCHUS, PEaKIUH Pa3JIOKEHUS, PEaKIUU
3aMelIeHHUs], peakiiui oOMeHa, TErIoBOM A(DPEKT peakinu, 3K30- U IHIOTEPMUUYECKUE
peakIuu, pacTBOp, MaccoBas JI0Js XMMUYECKOr0 JIEMEHTa B COCIMHEHUH, MacCOBas
JIOJISI ¥ TIPOLICHTHAsI KOHLIEHTPAIIMs BEUIECTBA B PACTBOPE, PO aTOMA, SJICKTPUUECKUIA
CJIOW aToma, aToOMHasi OpOuTaj b, PaguyCc aTroMma, BaJEHTHOCTh, CTENECHb OKHCIICHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATENHOCTD, MOJIAPHAS. M HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAsA CBSI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKas peuieTka (aToMHas,
HWOHHAs, MeTaJuInueckas, MOJEKYJIspHas), HWOH, KaTUOH, AaHUOH, OHJICKTPOJUT U
HEJJIEKTPOJUT, JJICKTPOJIUTHYECKAs JUCCOILMAIIMS, pPEaKIMu HOHHOrOo OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKHUCIUTEIh U  BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAHOBJIEHWE, DJIEKTPOJIN3, XUMHUUYECKOE paBHOBECHE, OOpaTUMBbIC U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMUMHYECKOW peaKIH, KaTalau3aTop, MPeaeibHO
nonyctumas koHentpauus (I11K), koppo3ust MeTaioB, CrjiaBbl;

® OCHOBOIIOJAralollve€ 3aKOHbl XUMHUHU: 33aKOH COXPAaHEHUsS MAaccChl,
nepuoanueckuit  3akoH J[.MI.MeHneneeBa, 3aKOH TIOCTOSAHCTBA COCTAaBa, 3aKOH
ABorazapo;

® Teopuu XUMUH: aTOMHO-MOJIEKYJISIpHAs Teopus, Teopus
ANEKTPOIUTUYECKON JUCCOLMALINY, MPEACTABICHUSI O HayYHBIX METOJIaX MO3HaHWS, B
TOM YHUCJIE SKCIIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METO/JaX HCCJICIOBAHUS BEIIECTB U
U3YUYEHUS] XUMUYECKUX PEaKITUH;

— MNPEACTaBJICHUE O TMEPUOJAYECKON 3aBUCUMOCTM CBOMCTB XUMHYECKHUX
AJIEMEHTOB (paJlyC aToMa, JIEKTPOOTPULIATEIIBHOCTD), MPOCTHIX U CIIOXKHBIX BEILIECTB
OT MOJIOKEHUS 37eMeHTOB B [lepronnueckoil cucteMe (B MallbIX MEPHOJIAaX U TIIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHHUS
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snemeHta B llepuonnueckoil cucTeMe € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsl sjpa, 00Ilee YHCIO 3JIEKTPOHOB),
pacrpeneseHueM 3JIEKTPOHOB IO JIHEPreTUYECKMM YPOBHSAM aTOMOB IMEPBBIX TPEX
NEPHUOJIOB, KaJUs U KaJbIUs; KIAaCCUPUIIUPOBATH XUMUYECKUE SJIEMEHTHI;

— YMEHHE KJIacCU(UIIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKUC
BEIIIECTBA U XUMHUYECKHUE PEAKIMU; OMNPENENATh BAJCHTHOCTh M CTENEHb OKUCIICHUS
XUMHYECKUX AJIIEMEHTOB, BUJ XUMUYECKOU CBSA3U U TUN KPUCTAIIIMYECKOU CTPYKTYPHI B
COCIMHEHMSIX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX PAaCTBOPAX BEIIECTB (KHUCIOT,
OCHOBAHMI1 ), OKUCITUTENIb U BOCCTAHOBUTEJIb;

— YMEHHE XapaKTepu30oBaTh (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpaduTt, aimas, KpeMHUH, a3oT, dhocdop, cepa,
XJIOp, HATPUM, KaJIMi, MarHui, KaJbIIUH, aTIOMUHUMN, XKEJI€30) U CI0KHBIX BEIIECTB, B
TOM 4YHCJIE WX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPOJ, CEPOBOAOPO/I,
OKCHUJIBI U TUZIpoKcuabl MeTauioB I - ITA rpymnmn, amtomunus, meau (II), nunka, xenesa
(IT u III), okcuasl yraepoaa (I u 1V), kpemuus (IV), azora u pochopa (Il u V), cepor
(IV u VI), cepnucras, cepHas, a3oTucTas, a3oTHasi, pochopHas, yroiapHas, KpeMHUEBas
KHMCJIOTA ¥ UX COJIM); YMEHHE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOIMCTBA BEILIECTB B
3aBUCHUMOCTH OT MX COCTaBa U CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX
CBOMCTB, BO3MOXHOCTh TIPOTEKAaHUSI XHWMHYECKUX TNPEBpAIICHUA B Pa3IUYHBIX
YCIIOBUSIX, BIIMSIHUE BEHIECTB M XHMHYECKHX MPOLIECCOB HA OPraHMU3M YEJIOBEKA H
OKPY’KAIOLIYI0 IPUPOAHYIO CPENY;

— YMEHHE COCTaBJISTh MOJEKYJISIPHbIE M MOHHBIC YpaBHEHHUS peakiuid (B TOM
YUCJe peakiuii MOHHOTO OOMEHa M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuii),
WJUTIOCTPUPYIOLIUX XUMHUUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB/TPYIIT HEOPTaHUYECKUX
BEILIECTB, B TOM YKCJIE TMOJITBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEXKy HUMU;

— YMEHHUE BBIUYHCISITH OTHOCUTEIBbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTAa B COEIMHEHUH, MACCOBYIO JIOJIO
BEILIECTBA B PAcTBOpE, KOJUYECTBO BEIIECTBA M €ro Maccy, oObeM Ta30B; yMEHHUE
MPOBOAUTL PACUYEThl MO YPaBHEHUSM XUMHUUYECKUX PEaKIHMM U HaXOAUTh KOJUYECTBO
BEILIECTBA, 00BEM M MAcCy PEareHTOB WIH MPOAYKTOB PEAKIUU;

— BJAQJCHUE OCHOBHBIMHM METOJIaMHM HAy4YHOTO TMO3HaHUs (HAOIIOJECHUE,
M3MEpPEHUE, HKCIEPUMEHT, MOJCIUPOBAHKE) MPU M3YUYECHHH BEMIECTB U XUMHUYECKHUX
SBJICHUM; yYMEHHE C(OpMyIUpoBaTh MPOOJIEMy U MPEUIOKUTh MYTH €€ PEIICHHUS;
3HAHWE OCHOB 0e30mMacHOM paboThl C XUMHUYECKUMH BEIIECTBAMHU, XHUMHUYECKOU
MOCYI0M U TaOOpaTOPHBIM 000PYyI0BaHUEM;

— HaJIMYME TMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS W  OCYIIECTBIICHUS
CHEAYIOIIUX XUMUYECKUX SKCIIEPUMEHTOB:

® U3y4YEHUE U ONMHMCAHNE (PU3NYECKUX CBONCTB BEIIECTB;

® (O3HAaKOMJICHHC C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU ABJICHUAMMU,
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®  OIBITHI, WILTIOCTPUPYIOIIHAE MTPU3HAKY POTCKAHUS XUMUYSCKUX PEaKIINi;

® U3y4YCHHE CIIOCOOOB pa3jelieHus] CMECei;

® TI0JyYEHHUE KUCIOPOa U U3YUEHHE €r0 CBOMCTB;

® TI0JyYEHHUE BOJOPO/IA U U3yUEHHUE €T0 CBOWCTB;

® TIOJyYeHHUE YTIIEKHCIIOTO ra3a U U3yUYeHUE er0 CBOWCTB;

® [IOJy4YCHUE aMMHUaKa U U3y4eHUE €ro CBOWCTB;

® [IPUTOTOBJIEHUE PACTBOPOB C  ONPEACICHHOW  MAacCCOBOM  JOJEU
PacTBOPEHHOTO BEIIECTBA;

® UCCJICIOBaHHE M OMKMCAHNE CBOWCTB HEOPTaHUYECKHX BEIIECTB Pa3TUIHBIX
KJIACCOB;

® [IPUMEHEHHE WHAMKATOPOB (TakMyca, METWIOpamxka u ¢eHondramienHa)
JUTSL OTIPEIICIICHHUST XapaKTepa CPeibl B paCTBOPAX KUCIIOT M MIEIOYCH;

® U3yYCHHE B3aMMOJICHCTBHUS KHCJIOT C METaUIaMH, OKCHJIaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMH;

® IOJyYCHHUE HEPACTBOPUMBIX OCHOBAHUH;

® BBITECHEHHE OJIHOTO METaJlla IPYTUM U3 pacTBOpa COJIH;

e yuccienoBaHne aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS U INHKA;

® pCIICHHE OKCIIEPUMEHTANBHBIX 3amad 1Mo TeMe «OCHOBHBIE KJIacChI
HEOPTaHUYECKUX COCTUHECHUNY;

® pCIICHUE OSKCICPUMEHTAIBHBIX 3a/ad IO TeMe «DJICKTPOIUTHISCKAs
JUCCOITUAITISY,

® pEIICHHE PKCIIEPUMEHTAILHBIX 3a7a4 10 TeMe «BakHelme HeMeTalTbl 1
UX COCITUHCHUS,

® pCIIeHUE SKCTICPUMEHTATBHBIX 33]1a4 10 TeMe «BakHeime MeTaibl U uX
COCTMHCHHUS;

® XUMHUYECKHE DKCIICPUMEHTHI, WJUTFOCTPHUPYIONINE MPU3HAKA TPOTECKAHUS
peakIuii FOHHOTO 0OMEHa;

® KauyeCTBEHHBIC PEaKIMX Ha MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HOHBI:
xjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS, MarHus, KajblHMs, aJIIOMHHHS, kejie3a (2+) u
xenesa (3+), menu (2+), IMHKAa,;

® yMCHHUE TMPEACTABIATh PE3YNbTAThl JKCIEPUMEHTa B (OpPME BBIBOJIOB,
J0Ka3aTeNIbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMITMPUYESCKHE 3aKOHOMEPHOCTH;

— BJaJCHHWE  TpaBWJIaMM  0O€30mMacHOTO  OOpalieHWss ¢ BEIICCTBAMH,
UCIIOJIb3yeMBIMH B ITOBCETHCBHOW JKM3HU, ITPABUJIAMHU TTOBEJICHUS B MEIIIX COCPEKCHUS
3I0POBBbS M OKPYXKAIOIIEH TPHPOAHOW Cpenbl; TMOHWMaHHWE Bpeaa (OMacHOCTH)
BO3/ICHCTBHSI Ha )KUBBIC OPTaHU3MBI OTIPE/ICIICHHBIX BEIIIECTB, CIIOCOOOB YMEHBIIICHUS 1
MPEIOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHS; NMOHMMAHHE 3HAYCHUS >KUPOB, OCIIKOB,
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YTJIEBOJOB JIJIsI OpraHU3Ma Y€JI0BEKa;

— BJIaJICHHE OCHOBAaMU XUMHUYECKOM TIPaMOTHOCTH, BKJIIOUAIOIIEH YyMEHUE
NpaBUWIBHO HCIIOJIb30BAaTh MW3YUYEHHBbIE BEIIECTBA W MaTepuaibl (B TOM UHCIE
MUHEPAJIbHBIE yJIOOPEHUs, METAUIbl U CIUIaBbl, MPOJAYKTHI MEPEepadOTKU MPUPOIHBIX
HCTOYHUKOB YTJIEBOJIOPOAOB (yIisl, MPUPOAHOrO rasza, He(pTH) B OBITY, CEIHCKOM
XO3SIMCTBE, HA MMPOU3BOJICTBE;

— YMEHHUE YCTaHABJIMBATh CBSI3U MEXIY peajbHO HAOIIOAAEMbIMU XUMUYECKUMU
SABJICHUSIMU M TIPOLECCAMHU, MPOUCXOMASIIMMH B MaKpOo- U MHUKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHUE HHTErPUPOBATH XUMHUYECKHE 3HAHUS CO
3HAHUSAMU APYTUX yUIEOHBIX MTPEIMETOB;

— mpencTtaBiaeHue o cdepax MpodhecCHOHATHHOW MESITEIIBHOCTH, CBS3aHHBIX C
XUMHEH H COBPEMEHHBIMHU TEXHOJIOTHMSMHM, OCHOBAaHHbBIMH Ha JIOCTHKECHHSIX
XUMHUYECKON HAYKH, YTO MO3BOJIUT YYAIIMMCS pacCMaTpUBaTh XUMHIO Kak cepy cBoen
Oynyiel npodeccuoHaTbHOM NESITeIbHOCTH U cliejaTh OCO3HAHHBIM BHIOOP XMMHH Kak
MpOQUIBHOrO MpeAMETa MPHU MEPEXOJIE HA YPOBEHB CPEIHETO OOIIET0 00pa30BaHUs;

— HaJM4YME ONbITa padOTHI C PA3TUYHBIMU UCTOYHUKAMU UH(OPMAIIUU IO XUMUU
(HayyHass W Hay4YHO-TIONYJIApHAs JUTEparypa, CJIOBAapH, CIPABOYHUKH, HHTEPHET-
pecypchbl); yMeHHE OOBEKTHBHO OIIEHMBaTh MHQPOpPMALMIO O BEIIeCTBaX, WX
NPEBPALICHUSX U MPAKTUYECKOM MPUMEHEHUHU.

B coomeemcmeuu ¢ ®AOIl OO0 «k koHyy obyuenus 6 8 Knacce npeomemuvie
pe3yrbmamul ompadxcarom copmuposanHocms y yuawuxcs ¢ 3P ymenu:

— pPAaCKpBIBATb CMBICI OCHOBHBIX XUMHUYECKUX TIOHSTHUNA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOAHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIbHAs aTOMHAasi W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCOBasl JOJIsI XUMUYECKOTO AJIEMEHTa
B COCJAMHEHWHU, MOJIAPHBIA OO0OBEM, OKCHUI, KHCIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh, CTETIEHb OKUCIECHUS, XUMHUECKasl peakius, Kiaccuduxanus
peaKkIMii: peaKkiui COCIUHEHUS, PEaKUU Pa3I0KEeHUsI, PEAKIIMKU 3aMELICHUs, PEaKIUU
o0OMEeHa, K30- ¥ SHJIOTEPMHUECKHE PEAKIIMH, TEMI0BOU 3((PEKT peakiuu, 11po atoma,
ANIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTalb, PaAUMyC aroMa, XMMHUYECKas CBS3b,
MOJISIpHAsE M HEMOJIsIpHAas KOBAJIEHTHas CBA3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBasi A0JIs BEIIECTBA (ITPOIIEHTHAs KOHIEHTPAIlKs) B pacTBOPE;

— WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSThH
9TH TIOHATUSI TIPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

— HCMOJB30BATh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBICHUS (pOPMYJI BEILIECTB U
YPABHEHUN XUMUUYECKUX PEAKIINM;

— ONpPEAENATh BAJICHTHOCTh ATOMOB DJJEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, TPUHAIJIECHKHOCTh BEIIECTB

K OINpeNen€HHOMY KJacCy CO€IMHEHU 1o ¢GopmyiaM, BHJA XHUMHYECKOW CBA3U
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(KOBaJICHTHAsi U MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSX;

— packpbiBaTh cMmbicn [lepuommueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX MOJIokKeHUs B [lepuoandeckoi cucreme, 3aKOHOB COXPAHEHHSI MACChI
BEIIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

— OIKCHIBATh W XapakTepu30BaTh TabimuHyo Gopmy [leproanmdeckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHSITHS «IJIaBHas moarpynna (A-rpymnma)» u
«mobounas mnoarpynna (b-rpynma)», Manbie W OOJdbIIME TEPUOABI, COOTHOCUTH
0003HaueHus, KOTOpble UMeloTcss B Tabmuue «llepuonnueckas cucteMa XMMUYECKUX
anemeHToB JI. 1I. MeHneneeBay C 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COoCTaB M 3apsii Alpa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeeneHre Uux Mo JIEKTPOHHBIM CJIOSIM);

— KJaccUpUIMPOBaTh XUMHUYECKHUE DJIEMEHThI, HEOpraHMYEeCKHUE BEIIECTBa,
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TErI0BOMY 3P (DEKTY);

— XapakTepu3oBaTh (ONKUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJIas OMUCAHUE MPUMEpPAMHU MOJEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUIA;

— NIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAa4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUs XUMHUYECKUX TMPEBpAIICHUNH B pPa3IUYHBIX
YCIIOBUSX;

— BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIO XMMHYECKOTO dJeMeHTa 1Mo (OpMyJie COSTUHEHHUS, MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUU;

— NPUMEHATh OCHOBHBIE OINEpAld MBICIUTEIBHON NESTEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHUCTEeMaTH3alMI0, KIacCU(PUKAIMIO, BBISBICHHE
MIPUYUHHO-CJICACTBEHHBIX CBSA3EH — JJIi M3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiii, €CTeCTBEHHO-HAy4YHbIC METOJbl TO3HAHHWS — HaOMI0IeHUe, HU3MEPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN );

— CIIeJIoBaTh MPaBHWJIaM TOJIb30BAaHUS XUMHUYECKOW TOCYJ0M W J1abopaTOpHBIM
000py/IOBaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLMSAMU 10 BBIMOJHEHUIO JTJA00PATOPHBIX XUMUYECKHUX OIMBITOB IO MOJTYUYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEACIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOJIMTh XUMHUYECKHUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBIO0 MHIUKATOPOB (JTakMyC, (heHON(PTaATCHH, METUIIOPAHXK U IPYTHE).

B coomeemcmeuu ¢ @®AOII OOO k xonyy obyuenus ¢ 9 Kaacce npeomemmule
pe3yivmamul ompaxcarom cghopmuposanHocme y yuawuxcsa c¢ 311P ymenuii:
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— pPAcCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUN SJIEMEHT,
aToM, MOJEKyJla, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEMEHb OKHUCICHUS, XUMHUYECKas peakius,
XUMUYECKasi CBS3b, TEIJIOBOM A(DQEKT peakiuu, MOJb, MOJSAPHBIA 00BEM, pacTBOp,
AIEKTPOIUTHI, HEAIEKTPOJUTHI, IJACKTPOIUTHUYECKAS] JUCCOLHUALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaanu3aTop, XUMHIECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpATHMBIC PEaKITUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIUH,  OKUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJIEHME W BOCCTAHOBJICHUE, aJUIOTPOIUs, amMQpOTEPHOCTh, XUMHUYECKas CBS3b
(koBayieHTHAsi, HMOHHAsg, METAUIMYECKas), KpPUCTAUIMYECKass pemeéTka, KOoppo3us
METaJJIOB, CIUJIaBbl, CKOPOCTh XHUMHUYECKOW pEaKlMH, TMPeaeiabHO JOMycTHUMas
koHuenTpanus [1/IK Bemecrna;

— WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSThH
ATU MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPALCHU;

— HCMOJB30BATh XUMUYECKYIO CUMBOJIMKY JIJIs COCTaBJICHHS (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

— OMNpENENATh BaJECHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY
KJIACCy COEAMHEHUH Mo (opMyiiaMm, BHUJI XUMHUUYECKOW CBA3M (KOBAJICHTHAas, MOHHAs,
METa/NInYecKasi) B HEOPraHWYeCKUX COCIMHEHUSAX, 3apsj HOHA TI0 XUMHUYECKOU
dbopmyne, xapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHHM, THII
KPUCTAJUIMYECKOUN PelIéTKH KOHKPETHOTO BEIIECTRA;

— packpsiBaTh cwmbica Ilepuwonuveckoro 3akona JI. WM. MeHnneneeBa wu
JEMOHCTPUPOBATH €ro MOHUMAaHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMUYHYIO (GOpMYy
[lepuoguueckoil cHUCTEMBbl XUMUYECKMX HJIEMEHTOB: pa3linyaTh MOHATUS «IJIABHAsS
noarpymnmna (A-rpynmna)» u «mobounas noxarpynna (b-rpynma)», mansie u Ooibliue
MEPHUOJIbI, COOTHOCUTh 0003HAYCHHMS, KOTOPHIE UMEIOTCS B MEPUOJANMUECKON TaOIHIle, C
YUCJIOBBIMU XaPAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB U
3apAan sapa, 00IIee YUCIIO AIEKTPOHOB U PACIPEACICHUE UX MO 3JIEKTPOHHBIM CIOSM),
OOBSICHATH OOIME€ 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COCMHEHUN B TIPeesiaX MaJIbIX IEPUOIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOSHUS UX
aTOMOB;

— KJacCUpUIIMUPOBATh XUMHUYECKHE DSJIEMEHThI, HEOPraHWYECKHE BEIIEeCTBA,
XUMUYECKHE peakiuu (Mo YHUCIY M COCTaBYy YYacTBYIOIIUMX B PEaKIMy BEIIECTB, IO
Ter10BoMY 3G (EKTy, M0 UBMEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKUX 2JIEMEHTORB);

— XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHeHU(UUECKHe XUMHUUYECKHE
CBOMCTBA TMPOCTBIX U CIIOXKHBIX BEIIECTB, IOATBEPXKIAsd OMNUCAHUE MpUMEpPaMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

— COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON JUCCOLMALINYI KUCIOT, MIEJI0Yel 1

COJICH, TIOJIHBIE M COKpAIEHHBbIE YpPaBHEHHUS PEaKlMii MOHHOTO OOMEHA, ypaBHEHUS
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peakuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE I€HETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

— pacKpbIBaThb  CYIIHOCTH OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaAKIU;

— NIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MIPOTEKAHUSA XUMUYECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBUSAX;

— BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa 1Mo (HOpMyJie COCTUHEHHUS, MACCOBYIO JIOJTIO
BEIIIECTBA B pACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKIUU;

— coOmrofaTh TpaBWiIa TOJIB30BAHHUS XHUMHYECKOW TOCYI0M M J1abopaTopHBIM
obopynoBaHUEM, a TakKe IpaBujia OOpaIlleHHS C BEIIECTBAMU B COOTBETCTBUM C
UHCTPYKIMSAMU I10 BBIMOJHEHHUIO JTJA00PATOPHBIX XUMHUYECKHUX OIBITOB I10 MOJIYYSHHIO U
COOMPaHUIO ra3000pa3HBIX BEIISCTB (AMMHUaKa U yIiEKUCIIOro Tra3a);

— TPOBOJIUTH PEAKIMU, MOATBEPHKAAIONIME KAaYeCTBEHHBIM COCTaB Pa3JIMUHbBIX
BEIIIECTB: pPACMO3HABATh OIBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAUI-, KapOoHAaT-,
docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHS W HOHBI
M3YUYECHHBIX METAJUIOB, MNPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPaX HEOPraHUYECKUX
BCIIIECTB;

— IPUMEHATh OCHOBHBIC OIEPAIIMU MBICIUTEIIBHON AEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEMAaTHU3allll0, BBISIBICHHE MPUYUHHO-
CIEJCTBEHHBIX CBSI3€M — IJI1 M3YYCHHUS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIUU,
€CTEeCTBEHHO-HAyYHBIC METO/IbI TIO3HAHUS — HAOJIOICHUE, U3MEpPEHHE, MOJICIIMPOBAHNE,
AKCIIEPUMEHT (PEeaibHbIl U MBICIICHHBIN ).
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TemMaTnuyeckoe IJIAHMPOBaAHKE
€ YKa3aHHEM KOJIHYeCTBA aKaIeMUYeCKUX YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAK/10il TeMbl Y4e0HOI0 NpeaMeTa H BO3MOKHOCTD
HCI0JIb30BAHMS 110 ITOM TeMe JJIEKTPOHHBIX (HM(POBbHIX) 00pa30BaATEJIbHbBIX
pecypcoB, B TOM YHCJIe ¢ y4eTOM padoueii MporpaMMbl BOCIUTAHUA*

8 kiace

DJIEeKTPOHHbIE
Ne Koua-Bo (undposbie)

Tema ypoka DJIeMeHTBbI COAepPKAHUS
n/n 9aCOB o0pa3oBaTe/ibHbIE

pecypchl

Pasznen I.HepBOHa‘laﬂbeIe XUMHNYCCKHUEC ITOHATHSA

[Ipenmer xumuu. Posb xumuu B
KU3HH 4YeJoBeKa. XHMHUS B
cucteme Hayk. Terna u BellecTBa.
®u3nyecKue CBOMCTBA BELIECTB.
ArperatHoe COCTOSIHUE BEIIIECTB.
[lonaTue o MeToax MO3HAHUS B
XUMHH.
XUMUYECKUN IKCIIEPUMEHT:
Jlemoncmpayuu: 3HAKOMCTBO C
XUMHYECKON MOCYI0M, c
XuMUs — BaKHas MpaBUJIaMU paboThI B
o0acTh nabopatropud W [pUEMaMH
€CTECTBO3HAHHUS U oOpamenuss ¢ JadoparopubiM | https://resh.edu.ru/sub
NPaKTHYECKON obopynoBanuem.  ®Dusnueckue | ject/lesson/2914/start/
JESITENIbHOCTH CBOMCTBa 00pa31ioB
YeroBeKa HEOPTaHMYECKUX  BEUIECTB  —
METaJJIOB u HEMETaJJIOB.
CnocoObl  paszeneHus cmeceit
(unpTpoBaHMe, BHIIApUBAHHE,
JVCTUILISINS,
xpomarorpadus).JlabopamopHul
e onvimbi: VI3yueHne u onvcaHue
¢u3nYecKux CBOWCTB 00pa3loB
HEOPTaHUYECKUX BEIIIECTB.
N3yuenune crnocoboB pa3ieneHus
cMmecei (C MOMOIIbIO MarHuTa)

11

Yucrtele BemiecTBAa U CMECH.
CriocoObl  pa3neneHus CcMmecei.
PaznuuaTth 4McThIE BellecTBa U
cMecH; OJTHOPOJTHBIE "
Bemiecta u HEOJTHOPOHbIE CMeEcCH.
1.2 XUMHUYECKHE 6 [IpoBoauThH XUMHYECKUN
peakuuu HKCHEPUMEHT TpH PpazJesieHUH
cMeceil (Ha mpuMepe OYUCTKHU
MIOBApEHHOM COJNN).

ATOMBI u MOJIEKYJIBI.
XUMHUECKUE JJIEMEHTHI.

https://m.edsoo.ru/7f4
1837c
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CuMBOIIBI XUMHUYECKHX
31eMeHTOB. IIpocThie U cioxHbIE

BEIIECTBA. ATOMHO-
MOJICKYJIIPHOE YUEHHE.
Xumuaeckas dbopmyia.
BanentHocTth aTOMOB

XUMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB.
OTtHocuTenbHAsE aTOMHas Macca.
OtHocuTenbHAs ~ MOJEKYJspHAast

Macca. MaccoBas JOJIA
XHUMHUYCCKOI'o 9JICMCHTA B
COCIUHCHUMN.

Ousnyeckue M XUMHUYECKHE
SIBJICHUSI. XUMUYECKash peakuus
U ee MPHU3HAKH.

Jemoncmpayuu: duznueckue
CBOIiCcTBa o0pa31oB
HEOPraHUYECKHX  BEHIECTB  —
METaJUIOB U HEMETAJLJIOB.
Habmtonenue buznyecKux
(nnaBneHUe BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE,
KHUIICHUE U KOHJICHCAIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBaHUE MEJHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE
COIbl WIM Mela C COJSHOM
KHCJIOTON) SIBJIEHUH.
Jlabopamopnvie OnbIMbI.
Onucanne (U3NYECKUX CBOWCTB
o0pa3uoB HEOPraHUYeCKHUX
BEUIECTB  —  METAJIOB U
HEMETAJUIOB. Hab6monenue
¢u3nueckux (IUIaBI€HUE BOCKA,
TasHUE JbJa) M XUMHUYECKHUX
(ropeHue cBe4M, MPOKAIWBAHUE
MEIHON TPOBOJIOKH) SIBJICHUH.
Habmtonenue u oInucaHue
MIPU3HAKOB MIPOTEKaHUs
XUMUYECKUX PEAKIUH Ppa3HbIX
THUIIOB.

Buvruucnenus: OTHOCHUTENIbHOI
MOJIEKYJIIPHON MAaccChl BEIECTB;
MAacCOBOHM JOJIH XUMHYECKOTO
3J€MEHTa 1o dbopmyre
COEJTMHEHUSI.

Paszgea 2. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumu4ieckux djiementon /. U.
MenpeneeBa. CtpoeHue aToM0oB. XUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
21 [Teproamaeckmii [TepBroie nomnbiTke | https://m.edsoo.ru/7f4
' 3aKOH U KiIaccu(UKAMU ~ XUMHYECKUX 1837c
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[Tepuonuueckas
cHCTEeMa
XAMHUYECKHUX
anemenTtoB /l. U.
Menneneena.
CrpoeHue atoma

aneMeHToB. [lonsTHe o rpymmax
CXOOHBIX 2JIECMECHTOB (H_IGJIO‘-IHI:IC
U I1EJI0YHO3EMEeNIbHbIE METaJlIbI,
TaJIOI'CHBI, HHCPTHELIC I‘aSLI).
DneMeHThI, KOTOpble 00pa3yroT

aM(pOTepHBIC OKCH/JIBI "
THIPOKCH/IBI.

ITepnonnueckuit 3aKOH.
[Mepuoanveckas crcremMa

XUMUYECKUX sieMeHToB /JI.1.
Menneneena.
KoporkonepuoaHas 51
JUTMHHOTICPUOTHAS dhopmbl
[Tepuonnueckon CUCTEMBI
XUMUYECKUX osneMmeHnToB JI.1.
Meneneesa. Ilepnonbr 51
rpynnbl.  Du3nYecKuil  CMBICT
MOPSIAKOBOTO HOMEpPa, HOMEPOB
MepUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenue  aromoB.  CocraB
aTOMHBIX Aanep. H3otomsl.
DNEKTPOHBI. Crpoenue
NEKTPOHHBIX 000JO0YEK aTOMOB
MEePBBIX 20 XUMHYECKUX
3JIEMEHTOB [Iepnonnueckoi

cuctembel JI.MI. Menzaeneena.
XapakTepucTuka XHUMHUYECKOTO
9JIEMEHTA II0 €ro IOJIOKECHUIO B
[Iepnonnueckoit cucreme JI.M.
Menpneneena.

3aKOHOMEPHOCTH U3MEHEHUS
paguyca aTOMOB XHUMHUYECKHX
DJICMEHTOB, METAUIMYECKUX U
HEMETANIMYCCKUX CBOWUCTB IIO
TpYyIIIaM U TIePUOJIaM.

3HaueHue [Tepuoanueckoro
3aKOHA u [Iepnonnueckoi
CHUCTEMBI XUMHYECKHUX

BJIEMEHTOB ISl Pa3BUTHS HAYKH
u npaktuku. .M. Mennenees —
Y4EHBINA U IPAKJAHUH.
Xumuyeckuil oxcnepumenm.
Jlemoncmpayuu:
BzaumopeiicTBue TUAPOKCHIA
MHKAa C PacTBOPaMH KHCJIOT M

LIEJI0Y€eN. MopenupoBanue
CTPOEHUS MOJIEKYII IIPU ITOMOIIU
PHUCYHKOB, MOJIENEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX
dbopmy. Tabmuna
«ITepuognueckas cucrema

XUMHYECKUX diaemenTos J[.I.
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MenneneeBa». JlabopamopHvle

2.2

XuMuyecKkas CBSI3b.
OKHUCIIMTENIHLHO-
BOCCTaHOBUTEIbHEIE
peakuuu

OnbIMmul O3HakoOMIICHUE c
obOpasmamu METAJIJIOB H
HEMETAILJIOB

XumMmuyeckas CBSI3b.
KoBanentnass  (momsipHas u
HETIOJIsIpHAs ) CBSI3b.

DNeKTPOOTPULIATETLHOCTh
XUMHYECKHX 3J1IeMeHTOB. MoHHas
CBSI3b.

Crenenb OKHCJICHUSI.
OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE  PEAKIIHH.
[Ipoueccsl OKHCJICHUS u
BOocCTaHOBJEeHHS. OKHUCIUTENH U
BOCCTAHOBUTENHU.  XumuuecKkui
9KCNEepUMEeHNM: U3y4eHUE
00pa3IoB BEIECTB METANIOB M
HEMETAIIJIOB,  B3aUMOJICHCTBUE
THJIPOKCH/IA [IUHKA C
pacTBOpamMH KHUCIIOT U IIENOYEH,
MIPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOLINX MPUMEPBI
OKHUCJIUTEITHHO-
BOCCTAaHOBUTENBHBIX  peaKUui
(ropeHue, peakiuu pasIoKEeHHS,
COCTMHCHHUS ).

Xumuueckuil 5Kcnepumenm:
Lemoncmpayuu: OnpIThI,
WJUTFOCTPUPYIOIIHE TIPUMEPBI
OKHUCIIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX  peaKIuid
(ropenue, peakiuu pas3ioKeHUs,
COEJTMHEHUS)

https://m.edsoo.ru/7f4

1837c

Pa3nes 3. BaxkHelilmme npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

3.1

Boznyx. Kucnopoz.
[Tonsitue 06
OKCHJIaX.

Bo3nyx — cmech razos. CocraB
Bo3ayxa. Kucinopon — anemeHrt n
npocroe BemniectBo. Haxoxenune
KHCIIOpOJia B IIPUPOJE,
¢uznueckue U XUMHUYECKHUE
CBOWCTBa (peaKkUMHU TOPEHUs).
OKcHUIEL. [Ipumenenue
kucaopoaa. CriocoObl mosyyeHus
KHCIIopoa B Jabopatopuu H
poMblIeHHocTH.  Kpyrosopor
Kuciaopojga B npupoae. O30H —
JJIOTPOIHAS MOTU(PHUKAIHS
KHCIIOpO/Ia.

TennoBoit 3¢dexT xumuueckon
peakuuu, TEPMOXUMHUYECKHE
ypaBHEHHS, 9K30U
SHAOTEPMHUUYECKHE peaxiuu.

https://m.edsoo.ru/7f4

1837c
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TonnmBo: yrojib MW  METaH.
3arpsi3HEHUE BO3/lyXa, YCHIICHHE

MMapHUKOBOTO s dexra,
pa3pylieHre 030HOBOIO CIIOsI.

Xumuueckuti 9KCHepUMeHM.
Jlemoncmpayuu: KadecTBEHHOE
orpezesneHue coJiepKaHus
KHUCJIOpO/ia B BO3JIyX€
[Tonyuenue, coOupanue,
pacro3HaBaHUE W HU3y4YCHHUE
CBOMCTB KHCIIOpO/Ia.

HaOmronenne  B3auMOAEUCTBUSA
BEIIECTB C  KHCIOPOJOM M
YCJAOBHS ~ BO3HUKHOBCHHS W

MpeKpaIIeHus TOpCHUs
(moxkapa).
Jlabopamopnbiii onvim:

OsznakominieHne ¢  oOpasmamu
OKCHJIOB W  ONHCaHUEe  UuX
CBOMCTB.

Ilpakmuueckas paboma: Ne 1

[Tonyuenue u cobupanue
KHCJIOPO/Ia, U3y4eHUE ero
CBOMCTB.

Buruucnenus: MOJICKYJISIPHOM

Macchbl KHCIOpPOJa U O30HA Ha
OCHOBAaHMM  aTOMHOW  MaccChl
XUMHUYECKOTO 3JIEMEHTA;
KOJIMYECTBA, MACCHI BEIIECTBA I10
YpaBHEHUSIM XUMUYECKHUX
peakuuii. KosmuecTBo BemiecTsa.
Mouns. MounstpHas Mmacca.
BzanmocBs3n KOJINYECTRA,
MacChl M 4YHUCIAa CTPYKTYPHBIX
eauHul BemecTBa. Pacuérel 1o
dbopmynam XUMHYECKHX
coeMHEHNI. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XHMHUYECKHE

YpaBHEHUS. Knaccudukanms
XUMHYECKHUX peaxiui
(coenuueHus, pa3oXKeHHUs,

3aMeleHus, 0OMeHa).
Buviuucnenus: MonsIpHOM Macchl,
Macchl  BEIIECTB, MAacChl U
KOJIMYECTBA BEIIECTBA;

3.2

Bonopona. [Tonstue
0 KHCIJIOTaxX M COJISIX

Bopmopon — snemeHT M mpocrtoe
BEIIECTBO. Haxoxnenue
BOJIOpO/Ia B pUpoe,
(1)I/I3I/I'-IGCKI/Ie n XUMHNYECKHUEC
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI
MOJTyYCHUSI.

MousipHbIit 00bEM ra3os.

https://m.edsoo.ru/7f4

1837c
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Pacuérer 1o XUMHUYCCKUM

YpaBHEHUSIM.

Xumuueckutl sxcnepumenm:
Jlemoncmpayuu: [Tonyuenue,
coOupaHue U paclo3HaBaHUE
BOZOPOJA.

Jlabopamopnbiii onvim.
B3anmopeincrteue  Kucinor ¢
MeTaJlJIlaMu. [IpakTuueckas

pabora: Ne 2. IlomyueHue u
cobupaHnue BOAOPOJA, M3YYCHHE
€ro CBOMCTB.

Buruucnenus: 00BEéMa,
KOJIMYECTBA BEIIECTBA rasza II0
€ro  HW3BECTHOMY KOJHUYECTBY
BelecTBa WM 00BEMY; 00BEMOB
ra3oB 0 YPaBHEHHUIO PEaKlUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH T'a30B

3.3

Bopna. PactBopsl.
[Tousatue 00
OCHOBAHMUAX.

®u3nYeCcKue CBOWCTBA  BOJBI.
Bona Kak PacTBOPUTEIIb.
PactBopsI. PactBopsI.
HaceiieHHbple 1 HEHACHIILIEHHbIE
PacCTBOPEL. PactBopuMocCTh
BEILIECTB B BojJe. MaccoBast 107s
BEIllECTBA B pactBope.
XHUMHYECKHE CBOMCTBA BOJBIL.
Ponps pactBOpOB B mpupoac U B
XKU3HM 4enoBeka. Kpyrosopor
BOABl B TpUpPOJE. 3arpsi3HEHUE
NpupoaHbIX BoA. Oxpana wu
OUYHCTKA MPUPOTHBIX BOJI.
OcHoBanus. Kucnorel. Conn.

https://m.edsoo.ru/7f4
1837c

3.4

OCHOBHEBIE KJIACCEI
HEOPTraHUYECKHUX
COETMHEHNH

19

Knaccudukanus
HEOPraHUYECKUX  COEOUHEHUH.
OKcHUabL. Knaccudukamms
OKCH/JIOB: cosieoOpa3zyromue
(ocHOBHBIE, KHUCJIOTHBIE,
am(oTepHBbIE) "
Hecoyieo0pa3yromue.
Homenkiarypa OKCHJIOB.
dusznyeckue W XUMHYECKHE
cBoiictBa OKcuaoB. llomyuenue
OKCH/IOB.

OcHoBaHU4. Knaccudukanus
OCHOBaHMI: mETOUH u
HEpacTBOPUMBIE OCHOBaHWUSI.
Howmenxkmnarypa OCHOBAHMH.
dusznueckue M XUMHYECKHE
CBOICTBA OCHOBAHUH.
[Tonyyenue ocHOBaHU.

Kucnors. Krnaccudukanus

https://m.edsoo.ru/7f4

1837c
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KkuciaoT. HomeHknaTypa KHCIIOT.
duznueckue U XUMHYSCKHE
CBOMCTBA KUCIIOT. Pan
aKkTMBHOCTH  MeTamiop  H.H.
bekerona. [lonyueHnne Kucior.
Comu. HomeHnknatypa couieid.
dusznyeckue ©W  XUMHYCCKHE
ceorictea cosedd. llosyduenue
coJIeii.

['eHernueckas CBsA3b  MEKIY
KJlacCaMH HEOPraHUYECKUX
COCIUHCHHH.

Xumuueckutl sxcnepumenm:
Jlabopamopnvie Oonvlmbl
Onpenenenue pacTBOPOB KUCIOT
U  IeIoYer ¢ IOMOIIBIO

WHJIUKATOPOB. N3yuenue
B3aHUMOJICHCTBHS KHCJIOT C
MeTaJIaMH, peakuuin
HEeUTpaJIU3aluH.

B3aumopeiicteue pacTtBopa
CEpHOM KHCIOTBI C OKCHIOM
MeIu (I1). [Tonyuyenue
HEPaCTBOPUMBIX OCHOBaHUM.

BelTecHeHne oxHOrO Meraiia
JIPYTUM U3 pacTBOpa COJIH.

Ilpakmuuecrkas paboma Ne 3
«XUMHUYECKHE CBOICTBa
KHCIIOT», TpaKTHueckas padora
Ne 4 «Xumnueckue cBoiicTBa
OCHOBaHUI», MIPaKTHYECKAst
pabora  Ne5 «XUMHYECKHE
CBOMCTBA COJIEW», ITPAKTUYECKAsI
pabora Ne 6 «AmdortepHble
TUIPOKCHUBLY, MpaKTH4ecKast
pabora Ne 7 «OxucCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUI.
Boviuucnenus: 10 ypaBHEHUSAM

XUMHYECKON peakuuu:
KOJIMYeCTBa BeIIECTBa, 00BEMA,
Macchl o M3BECTHOMY

KOJIMYECTBY BeIIeCTBa, O0BEMY,
Macce peareHTOB WA TIPOTYKTOB
peakimn

Hroro:

68
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9 kJacc

n/n

Tema ypoka

Koa-Bo
4acoB

DJIeMeHTHI COJlep:KaAHMS

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Pa

3aeJ1 l.BeHIeCTBO H XUHMHUYCCKHUEC PCAKIHH

11

[ToBTOpEeHue n

yri1yOJaeHue 3HaHUH
OCHOBHBIX Pa3/IeoB

Kypca 8 kiacca

[Tepuonuueckuii 3aKO0H.
[Iepnonnueckas cucrema
XUMUYECKHX odneMmeHnToB JI.1.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KU,
KaJIbIIUSI M WX COCJUHEHUU B
COOTBETCTBHUM C TIOJIOKEHUEM
anemeHToB B llepuomnueckon
CUCTEME U  CTPOCHHEM  HUX
aTOMOB.

Ctpoenue  BemiecTBa:  BHJBI
XUMHUYECKON CBS3H. Tumnst
KPUCTAITTNYECKUX PEETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA
OT THNA  KPUCTAUIMYECKOM
pemEéTKU W BHUJA XUMHUYECKOH
CBSI3H.

Knaccudukanms u
HOMEHKJIaTypa HEOPTraHUYEeCKHX
BEIIECTB. XUMHUUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIIUXCSA K
pa3IUYHBIM KJIaccam
HEOPraHUYECKUX  COEIUHEHUH,
TeHeTHUYeCKas CBSI3b
HEOPraHUYECKUX BEIIECTB.
Xumuueckuu 9KCHEepUMeHn.
Jlemoncmpauuu: 03HAKOMIIEHHE
C MOJETSIMU KPUCTAITMYECKUX
pemeToK HEOPraHUYECKHX
BEIIECTB —  METAJIOB |
HeMeTaioB (rpaduTa U anmasa),
CIIOKHBIX ~ BEIIECTB  (xJopuja
HATpPHUSI)

https://m.edsoo.ru/7f4

1a636

1.2

OcHoBHBIC
3aKOHOMEPHOCTH
XAMHYECKHUX
peakuuii

Kimaccudpukamuss ~ XuMHUYECKHUX
peakuuii o pa3IUYHBIM
npu3HakaM (TI0 YHCIy U COCTaBy
y4acTBYIOUIMX B pEaKIUU
BEIIIECTB, o TEIUIOBOMY
s dexry, 1o HU3MEHEHHUIO
cTeneHen OKHCIIEHUS
XUMHUYECKHX  DJIEMEHTOB, IO
o0paTUMOCTH, 1O  Y4YacTHIO
KaTajan3aTopa). JK30- 1

https://m.edsoo.ru/7f4

12636
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SHAOTEPMHUYECKHE peaxuuu,
TEPMOXHMHUYECKHUE YPAaBHEHUSI.

[Tonsitue 0 CKOPOCTH
XUMUYECKOM peakuuu. IlonsTue
00 00paTUMBIX M HEOOPATHUMBIX
XUMHYECKHUX peakuusix. [lonsrue
O TOMOTEHHBIX M TI'eTepOTeHHBIX
peakuusx. [lonstue o xaraimse.

Ilonstue 0 XUMHYECKOM
paBHOBECHH. ®DakTopsl,
BIIUSAIOIME Ha CKOPOCTh
XUMHYECKOU peakuuu "
IIOJIO’KEHHE XUMHYECKOTO
paBHOBECHSI.

OkucIuTenpHO-
BOCCTAHOBUTENIbHBIE  PEAKILIUH,
JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHOM  pPEaKLUU.
CocraBnenune YpaBHEHUN
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLHUHA C
HCII0JIb30BAHUEM MeToj1a

3JIEKTPOHHOTO OajaHca.
Xumuueckuii sKcnepumenm:
Jlabopamopnuvie onvimot.
UCCIICIOBAHKE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOW pEaKLuu
OT  BO3ACUCTBUSA  Pa3IUYHBIX
(akTOpoB. Buruucnenusa:
KOJINYECTBA BEILECTBA, 00bEMA U
Macchl peareHToB WIH
MPOAYKTOB 1O  ypaBHEHUSIM
XUMHYECKHUX PEAKIINH

1.3

DIIEKTPOIUTHYECKAS
JIUCCOIUAIIUS.
XUMUYECKUE
peakuuu B
pacTBopax

10

Teopus 3JIEKTPOIUTUYECKON
JUCCOIMAIMU. OJEKTPOJIUTHl U
HEQJIEKTPOJIUTHI. Katunownsl,
AQHHUOHBI. Mexanuzm
JIUCCOIAAIUN BEIIECTB c
pa3IUuYHBIMHU BUJAMU
XUMHAYECKOH cBs3u. CTerneHb
JIUCCOIUAIINH. CunpHblE U
cia0ble JIEKTPOTUTHI.

Peakniun ~ moHHOro - oOMeHa.
VYcnoBuss TpOTEKaHUs peakuuin
HOHHOTO OOMEHa, TIOJIHBIE U
COKpalIEHHbIE HOHHBIE
ypaBHeHus peakuuil. CBolicTBa
KHCJIOT, OCHOBaHHMII M COJIeli B

CBETE IIPEACTaBICHUI 00
JIEKTPOJIUTUYECKON
mucconuanuu.  KauecTBeHHBIE

https://m.edsoo.ru/7f4

12636
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peakuun Ha uOHBL [loHATHE O
TUAPOIU3E COJIEH.

Xumuueckuti 9KCHepUMeHM.
Jemoncmpayuu: VccnenoBaHue
ANEKTPONPOBOTHOCTH PACTBOPOB

BCIIECTB, npoiiecca
JUACCOLMAIMA KHUCJIOT, IIeIovei
u coJeit (BO3MOXKHO
HCIIOJb30BaHUE

BHJIEOMATEPHAJIOB). OMBITHI,

WUTIOCTPUPYIOIIHE MPU3HAKU
MIPOTEKAaHUs PEAKUUNA HMOHHOIO
obmena (oOpa3oBaHuE OCajKa,
BBIJICTICHUE Tra3a, o0pa3oBaHUE

BOJIbI). Pacno3naBanue
HEOPraHWYECKUX  BEIIECTB  C
MIOMOIIBIO KaueCTBEHHBIX
peaKuuii Ha HOHBI.

JlabopamopHnuiil onvim:
N3yuenue MIPU3HAKOB
MPOTEKaHUs PEAKIUU HOHHOIO
oOMeHa B pacTBopax

ANEKTPOIUTOB (C 0Opa3oBaHUEM
ocajJika,  BBIICJICHHEM  Ta3a,
o0pa3oBaHHEM BO/IbI).
Ilpakmuueckass paboma Ne 1.
Pemrenne  sKkcnepUMEHTATbHBIX
3a7a4 10 TeMe.

Bviuucnenusi: 1O ypaBHEHHSIM
XUMHAYECKHX PEaKIUi

Pa3znen 2.Hemeraniabl M X COeTHHEHUA

Obmas XapaKTepUCTUKa
raJIOTeHOB. OcobenHoctu
CTPOCHHUSI aTOMOB, XapaKTEpHBIC
creneHu okucienusa. CtpoeHue u
(u3nueckrue CBOMCTBA MPOCTHIX

BEIIECTB - rajoreHoB.

XuUMUUYeCcKue CBOMCTBaA Ha

npumMepe xJjiopa

OO6mas (B3auMoJIeliCTBHE C MeETaJlIaMH,

XapaKTEePUCTHKA HEMeTalllIaMu, eI049amu). https://m.eds00.ru/7f4
XUMHYECKAX 5 XITI0pOBOAOPOI. CoistHas * 1.a636 *

sneMeHTOB VIIA- KHCJI0Ta, XUMHUYECKHE CBOMCTBA, -

rpynibl. [anoreHsr MOJTy4ICHHE, MpUMEHEHHE.

Jencrteue XJiopa u

XJIOPOBOJIOPO/Ia HA OpraHu3M
yenoBeka. BaxkHenmme Xiaopuabl
U UX HAXOXEHUE B MPUPOJIE.

Xumuueckuti 9KCnepuMeHm:
Jlemoncmpayuu: OIBITHI,
oTpaxawiue (uU3NYecCKue U
XUMHUYECKHUE CBOMCTBa
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TajJoreHoB W HX COEIUHEHUU
(BO3MOXKHO HCTIOJIb30BaHHE
BHJICOMATEPHAIIOB).
Osznakomnenne ¢  oOpasmamu
XJIOPUAOB (TAJIOTCHUIOB).

Jlabopamopnuviil onvim:
N3ydyeHnue  CBOWMCTB  COJISTHOM
KHUCIIOTBIL. IIpoBenenue

KaueCTBEHHBIX  peakuuid  Ha
XJIOPUA-UOHBI.

Ilpakmuueckass paboma Ne 2.
[TonydyeHue CONSHOM KHCIOTHI,
HU3y4YECHHUE €€ CBOMCTB.
Buvluucnenus: 1o ypaBHEHUSIM
XUMHUYECKUX  peakuui, eclu
OIMH W3 pEareHTOB JaH B
n30bITKE

2.2

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

Obmas XapaKTepUCTUKA
3JIEMEHTOB VIA-rpynsl.
Oco0eHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTEIICHU
OKHUCJICHUS. Crpoenue u

(u3nuecKkue CBOMCTBAa MPOCTHIX
BEIIECTB — KHUCIOPOJa U CEpHI.
AmnotponHele  MoaudUKaLUU
KHMCJIOPOJIa U cepbl. XUMHUYECKHE
cBoiictBa ceprl. CepoBoJOpOJ,
CTpOEHUE, dusnueckue u
XUMHYeckre cBoicTBa. OKCHIIBI
cepsl KaK NpeACTaBUTENN
KHUCIOTHBIX ~ OKcuioB. CepHas
KHUCJIOTA, buszndeckue u
XUMUYECKHE CBOMCTBa (0Omue
KaKk  TpeACTaBUTENs  Kiacca
KHCIOT U  crneuuduyeckue).
XUMUYEeCKUE peakllnu, JIexkKalue
B OCHOBE  IPOMBIIIJICHHOTO
cnocoba MOJMy4YeHHsS  CepHOU
KUCIOTHL. [IpuMeHeHue cepHoU
KHUCJIOTBI. Conn CEepHOM
KHCJIOTBI, KAUECTBEHHAS PEaKIIHsI
Ha cynbdar-uoH. HaxoxaeHue
ceppl M €€ COCIUHEHUW B
pUpoJIe. XUMHUYECKOE
3arpsi3HEHUE OKpY’KaroIeu
CpeAbl  COEAMHEHUSIMH  CEphbl
(KUCITOTHBIE JIOXK/IH, 3aTPsI3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro MpeIoTBpaIICHUS.

Xumuueckuu IKCHEePUMEHM!
Hemoncmpayun: O3HaKOMIICHHE
c obOpasuamu ceppl Hu €

https://m.edsoo.ru/7f4

1a636
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COEINHEHUAMA (BO3MOXKHO
HCIIOJBb30BAHUC

BHJICOMATEPHAIIOB).
HaGmonenue nporecca
00yTIIMBaHUS caxapa o1

JEUCTBUEM KOHUEHTPUPOBAHHOU
CEpPHOM KHUCIIOTHI.
Jlabopamopnvie onvimul.
N3yueHne XMMHUYECKUX CBOMCTB
pa30aBIeHHON CEpHON KUCIOTHI.
[IpoBenenue Ka4yeCTBEHHOU
peaknuu Ha CyabpaT-uoH U
HaOno/leHne  mpu3Haka €
MPOTEKAHUS

Ilpakmuueckass paboma Ne 3.
Pemenne  sxcnepuMeHTaIbHBIX
3a/1a4 1o TeMe.

2.3

Ob6mas
XapaKTepUCTHKA
XUMHAYECKUX
2J1eMEHTOB VA-
rpynmnsl. A3oT,
dbochop n ux
COEIMHEHUS

Obmas XapaKTepUCTUKA
3JIEMEHTOB VA-rpynnst.
Oco0eHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTEIEHU
OKHCJICHHUS. A3orT,

pacnpocTpaHeHHE B MPUPOJE,
¢busnyueckue W XUMHYCCKUE
cBoiictBa. KpyroBopor azora B

IIPUPOLE. AMMHaK, ero
¢usznyeckue U XMMHYECKHE
CBOMCTBA, IOJIy4EHHUE u

npuMmeHenne. Comu aMMOHHS, UX
¢dusnyeckne W XUMHYECKUE
CBOICTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi HA HOHBI
aMMOHMS. A30THasi KHUCJIOTa, €€
noyiyueHue,  (Qu3MuYecKue U
XUMUYECKHE CBOWMCTBa (0Omue
KaKk  TpeACTaBHTENs  Kjacca
KHUCJIOT U  CHeIUupUYECKUe).
Hcnonb3oBaHue HUTPATOB U
cojed aMMOHHUSI B KadecTBe

MMHEPaAIbHBIX yI1oOpeHuit.
XUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karoleu cpeasl
COEMHEHUSIMU azora

(KUCIIOTHBIC JIOX/IU, 3arpsI3HEHHE
BO3/IyXa, TMOYBBI M BOJOEMOB).
docdop, AJJIOTPOIHBIE
MoaubUKaIu dbocdopa,
¢usnyeckue W XUMHYECKHE
cBoiictBa. Oxcun gocdopa (V) u

¢bochopnas KHCIIOTA,
(bHSI/IquKI/Ie n XUMHNYECKHUEC
CBOWCTBA, NOJTy4eHHE.

https://m.edsoo.ru/7f4

1a636
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HcnonwszoBanne ¢ocdatoB B

KauecTBe MUHEPATBHBIX
yIOOpEHHIA.
Xumuueckutl IKCHEePUMEHM!

Jlemoncmpaynn: O3HAKOMJICHUE
C (Qu3MYECKUMH  CBOHCTBAMU

a3oTa, dbocdopa u ux
COEMHEHHI (BO3MOXKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
O3zHakomyieHne C  oOpa3uamu
a30THBIX u ¢bochopubIx
yIOOpEHHIA. [Tonyuenwue,

coOupaHue, pacro3HaBaHHE U
M3y4YeHHE CBOWMCTB aMMHakKa.
B3aumopeiicteue
KOHIIEHTPUPOBAHHOM  a30THOM
KHCJIOTBI C MeAbio (BO3MOXKHO
HCIOJIb30BaHUE
BUJICOMATEPHAIIOB).
Jlabopamopnvie ONnbIMbI:
[IpoBenenue KauyeCTBEHHBIX
peakuuii Ha HMOH aMMOHHUS U
dbocdar-noH, u W3y4eHUe
MPU3HAKOB UX MPOTEKAHHUS.
Ilpakmuueckas paboma No 4.
[lonyyenune amMmmaka, U3ydeHUeE
€ro CBOMCTB.

Buvluucnenus: mo  ypaBHEHMSIM
XUMHYECKHUX PEaKIIHid

2.4

Obmas
XapaKTEPUCTUKA
XUMHUYECKUX
3nemeHToB [VA-
IPYIIBL. YTIEPOa U
KPEMHH, U UX
COCIMHECHUSA

OOmas XapaKTEPUCTHKA
JJIEMEHTOB IVA-rpynmsr.
Oco0eHHOCTH CTPOCHHSI aTOMOB,
XapakTepHBIE CTEIIEHU
OKMCIICHHUA. Yraepon,

QUIOTPONHbIE  MOJU(UKAIMH,
pacrpocTpaHeHHe B TPHUPOJIE,
¢usznyeckue U XMMHYECKHE
CBOIiCTBa. Ancopbuus.
Kpyrosopot yriepona B
npupoge. OKCUabI yriepoaa, ux
¢usznyeckue W XMMUYECKHE
CBOMCTBA, JCHCTBHE HA JKUBBIC

OpTraHU3MBI, MI0JIy4YEHUE u
IIPUMEHEHHUE. DKOJIOTHYECKHUE
npooIeMBl, CBSA3aHHBIC c
OKCHJIOM yraeposa (Iv),
TUIOTE3a r7100aIbHOTO
IIOTCIIVICHU A KJImMara,

NapHUKOBBINA 3¢ eKT. YroabHas
KHCIIOTa W €& COIM, uX
¢usznyeckue U XMMHYECKHE

https://m.edsoo.ru/7f4
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CBOIICTBA, MOJTy4YEeHHUE u
IIPUMEHEHUE. KauecTBenHnas
peakiuss Ha  KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B
OBITY, MeULIMHE,
MPOMBIIIICHHOCTH M CEIBCKOM
XO035HCTBE.

[lepBoHauanbHble MOHATHA 00
OpPraHUYECKUX BEILIECTBAaX Kak O
COEMHEHUAX Yyriepoja (MeTaH,
9TaH, TUJIEH, alleTUIIEH, 3TaHOJ,
[JIMLEPUH, YKCYCHasi KHUCIIOTA).

[Tpupoaubie WUCTOYHUKH
YIII€BOJIOPOIOB (yromp,
MIPUPOTHBII ras, He(Th),

HNPOAYKTHl ~ MX  HepepaboTKu
(ObeH3uH), UX poiab B OBITY U
npoMbIIUIeHHOCTH. [loHsITHE O
OMOJIOTrMYECKH BAYKHBIX
BElIECTBAaX: JKHpaX, Oenkax,
YIJIEBOAAX — M UX POJIM B KHU3HU
YeloBeKa. MatepuanbHoe
€IMHCTBO  OpPraHUYECKUX U
HEOPraHMYECKUX COSAUHEHUN.

Kpemunii, ero ¢usnyeckne wu

XHUMHYECKHUE CBOICTBA,
IIOJIYYCHHE n IMPUMCHCHUC.
Coenunenus KPEMHHS B
MIPUPOJE. O6mue

NpeACTaBIeHUs 00  OKcuie
kpemHuss (IV) u xpemHueBoit
KHCJIOTE. Cunukarsl, ux
HCIIOJIb30BAaHUE B OBITY,
MEIULUHE, TMPOMBIIUIEHHOCTH.
Baxneiimne CTPOUTEIBHBIE
MaTepHalbl: KepaMHuKa, CTEKJIO,
LIEMEHT, OETOH, KeJae300€TOH.
ITpo6nemsl 6e301macHoro
HCIIOJIb30BAHUS  CTPOUTENBHBIX
MaTepuaioB B IOBCEAHEBHOM
KHU3HH.

Xumuueckuu 9KCNepUMeHm:
Jlemoncmpayuu: Monenun
KPUCTAJUTMYECKUX pemeToK

anmasza, rpadwuta, QyiepeHa.
O3HakomJIeHHME C  TIPOLIECCOM

aacopOuuu pPacTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM
YIIIEM 51 YCTPOHCTBOM
nporuBoraza. O3HakomiIeHHE C
MPOAYKIIUEH CUJIMKATHOMN
ITPOMBIIITIEHHOCTH

39




(BuneomaTepuanbl: cUIMKaTHAS

MPOMBIIIICHHOCTB). Monenu
MOJIEKY OpraHHYeCKUX
BEIIIECTB.

Jlabopamopnuiii onvim.
[onyyenue, cobupanue,

pacro3HaBaHME€ W H3YYCHHE
CBOMCTB  YIVIGKMCJIOIO  rasa.
[TpoBenenne Ka4eCTBEHHBIX
peaknmii  Ha  KapOoHaT W
CHJIMKAT-MOHBI W HU3y4eHHE
NPU3HAKOB WX  NPOTCKAHHS.
Ilpakmuueckue pabomwvi: Ne 5.
[lonyyenue yriekucioro rasa,
U3y4YEeHUE €r0 CBOMCTB.

Buviyucnenus: 10 ypaBHEHUSIM
XMMHYECKHX PeaKkiui

Pa3gen 3. MeTajliibl M UX COeTHHEHHUSA

3.1

OO01me cBolicTBa
METAJIJIOB

Oobmas XapaKTEpUCTHKA
XUMUYECKHX  DJIEMEHTOB  —
METAJJIOB HAa OCHOBAHMM MX
nonoxennsa B Ilepuonnueckon
CUCTEME XMMHMUYECKUX JJIEMEHTOB
JA.. MenneneeBa u CTpOCHUS
atoMoB. CTpoeHHE METalIoB.

Meramnueckas CBA3b u
MeTajsIn4yecKas

KpUCTa/UINYeCKast peLIETKa.
ONEKTPOXUMHUYECKHUN pan
HaIpsHKEHUN METAJLJIOB.

dusznueckue U XMMUYECKHE
cBoiictBa  MmetayuioB.  OOmue
CIOCOOBl TOJTYYEHHUSI METaJIOB.
[loHATHE O KOPPO3HH METAIIIOB,
OCHOBHBIE CHOCOOBI 3aIIUTHI UX
or kopposuu. CrmaBbl (CTaib,
YyI'yH, JIOPaIOMUHHM, OpoH3a)
U UX TpHUMEHEHHEe B OBITy W

MIPOMBILIJIEHHOCTH.
Xumuyeckuul 9KCHEepUMeHn.
Lemoncmpayuu: O06pa3sis

METaJUIOB M CIUIaBOB. M3ydyeHue
pE3yJIbTaTOB KOPPO3UHU METAIIIOB

(BO3MOXHO WCTIOJTh30BaHNE
BUJICOMATEPHAIIOB).
Jlabopamopnvie ONbIMbL:

OsznakomiieHne ¢  oOpasnamu
METaJUIOB ¥  CIUIaBOB, WX
($U3NYECKUMHU CBONCTBAMHU.

Buiuucnenus: 1O  ypaBHEHHAM
XUMHUYECKHX  peakuui, eciu
OJTMH W3 PEAareHTOB COJCPKHT
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MIpUMecH

3.2

Baxxneiinie
METAJUIBI U UX
COEIUHEHUS

13

I{enounsie METAaJLIbI:
nojoxenue B Ilepuoanueckoit
CHCTEME XMMUYCCKHX DJICMCHTOB
.. MenaeneeBa, CTpOCHHE UX
aTOMOB, HAXOX/IEHUE B MPUPO/IE.
dusznyeckue ©W = XUMHYCCKHE
CBOICTBa (Ha IpUMEpe HATpUs U
kaymmsi). OKCHABI ¥ TUAPOKCH]IBI
Hatpusd U Kamusa. IIpumenenue
IIEJOYHBIX METaJIoB M UX
COCIUHCHHH.
Illenoyno3eMenbHbIE  METaJIIbI
Marduii U KaJbIIUM: MOJ0KECHHE
B  Ilepuommueckoit  cucreme
XUMUYECKUX dieMeHToB JI.U.
MeHnpeneena, CTpOCHUE  UX
aTOMOB, HAXOXXJIEHUE B MPUPO/IE.
dusznyeckue HW  XUMHYCECKHE
CBOIiCTBA MarHus M KaJbIHS.
Baxwneimne COEIUHCHMUS
Kbl  (OKCUI, THAPOKCHI,
comu). JKécTkocTb BOJABI |
CTOCO0BI €€ yCTpaHeHusI.
ATIOMUHMIL: IIOJIOJKEHHE B
[Iepuonnueckoi cucreme
XUMHYECKUX djemeHToB J[.I.
MeHpeneeBa, CTpOEHHE aroMa,

HaxO0XJIeHHUE B IIPUPOJIE.
dusznueckue M XUMHYECKHE
CBOMCTBa ATFOMUHUS.

AM@oTepHbIe cBONCTBA OKCUAA U
TUAPOKCH/IA aTFOMUHHSL.

Keneso: MOJIOYKEHHUE B
IIepnonnueckon CUCTEME
XUMHUYECKUX odieMeHToB JI.U.
MeHaeneeBa, CTpOEHHE aroMa,
HaXO0XJCHUE B MIPUPOJIE.
duznyeckue U XUMHYECKHE
cBoiictBa  kene3a.  OKCHIBI,
ruaApokcuabl u conu skenesza (II)
n xenesa (III), wmx cocras,
CBOMCTBA U MOJYyYEHHE.
Xumuueckuti 9KCHEepUMEHN.
Jemoncmpayuu:  OcoOEHHOCTH
B3aHUMOJICUCTBU OKCHIa
KaJIbllUs WU HaTpUs C BOJOM
(BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).
OxkpamBanue MiIaMeHd MOHAMHU
HaTpusi, Kalugd U  Kalblus
(BO3MOXKHO HCIIOJIb30BaHNE
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BHJICOMATEPHAIIOB)
WccnenoBanue cBOMCTB KECTKOU
Bojbl. [Iporecc ropenus xenesa

B KHCIIOpOJie (BO3MOKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
Jlabopamopuvie ONnbImbl:
[IpoBenenue Ka4ueCTBEHHBIX

peakuuii Ha HMOHBI (MarHus,
KaJIbLUsS, QNIOMUHUS, IIMHKA,
xene3a (1) u xenesa (III), menu
(Il), omucanue NPHU3HAKOB UX
MIPOTEKAHUS. Hccnenosanue
aM(pOTEePHBIX CBOMCTB
THIPOKCHIA TIOMHHHUS u
TUAPOKCH/IA IUHKA.
Ipaxmuueckue pabomsr No 6.
JKécTkocTh BOABI U METOABI €€
YCTpaHEHUS. [IpakTrueckas
pabora Ne 7. «AmdoTepHOCTDH
ATIOMUHUS U €r0 COCIUHECHUIN».
[IpakTuueckass  pabora  Ne§.
Pemenne  sxcnepuMeHTaIbHBIX
3a/a4 1o reme «MeTasuiby.
Buviuucnenus: 1o ypaBHEHUAM
XUMHUYECKUX  pEaKiui, eclu
OIMH W3 pEareHTOB JaH B
n30bITKE WIH COJEPKUT
MPUMECH; MacCcOBOU O
BBIX0/1a TPOJIYKTA PEAKINH

Pasznen 4. Xumus v oKpy:xamomas cpeaa

Bemectesa u  Martepuansl B
MOBCEHEBHOW JKU3HH YeJIOBEKa.
be3onacHoe UCIIOJIb30BaHUE
BEIIECTB U XUMHUYECKHX PEaKLUUH B
Oobity. IlepBas  momomp  mpu

XUMUYECKUX 0XKOTax u

OTPAaBIICHHUSX.
Xumust u XHMH%CKO@U SATPASHCHHC | e 1im.edsoo.ru/7f4la
41 2 OKpy’Xaromei cpeapl (IpeaenbHas
OKpy>Karolas cpena 636
JOTTyCTHUMAsT KOHIICHTPAIHS
BelecTB). Posib XUMUHM B PEIICHUH
9KOJIOTHYECKUX TPOOIIeM.
Xumuueckuii 9KCHEPUMEHM:
Lemoncmpayuu: Nzyuenue
0o0pa3LoB  MaTepuanoB  (CTEKIIO,
CIUIaBBl METaJJIOB, TIOJIMMEpPHBIC
MaTeprasbl)
Hroro: 68

* Vuer paboueil mporpamMmbl BOCIUTAaHUS B TEMAaTUYECKOM TUIAHUPOBAHUU

pabouyux mporpaMm y4uyeOHBIX MPEIMETOB yTBEpXKIaeTca NmpukazoM aupekropa MBOY
COLII Ne 55 na Texymuit yueOHbIN roj He mo3aHee 31 aBrycra.
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