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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUU Ha YPOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHMsS COCTABJICHA Ha
OCHOBE HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:
o denepanbuplii 3akoH «O06 o6pazoBannu B Poccuiickoit denepanun» ot 29 nexadps
2012 rona Ne 273-®3 (¢ U3BMEHEHUSIMU U JOTIOJIHEHUSIMU )

o @denepalibHBI TOCYIAPCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT OCHOBHOIO OOIIETO

oOpa3oBaHus, YTBEPXKIAEHHBIH NpuKazoM MuHucTtepcTBa mnpocBemieHuss P® ot
31.05.2021 Ne 287

o denepanbHas o0Opa3oBaTelbHas MpOrpaMMa OCHOBHOTO 0O0mIero o00pa3oBaHUs,

yYTBEpKIEHA npuKa3oM MuHucrtepcTBa npocsemenus Poceuiickon @enepanuu ot 18
mast 2023 r. Ne 370

e @enepasibHasg aJaNTUPOBaHHAs oOpa3oBaTeNibHAs MporpaMma OCHOBHOI'O OOIIEro
oOpa3oBaHMs i1 OOYYaIOLIUXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 310POBbS,
YTBEpKIEHa IpuKazoM MuHucTepcTBa npocsemenns Poccuiickonn Penepanmn OT
24.11.2022 Ne1025

e [locranoBnenue ['MaBHOTO rocy1apCTBEHHOTO CaHUTAPHOTO Bpadya Poccuiickon
®enepanun ot 28.09.2020 Ne 28 CIT 2.4.3648-20 «CanurtapHo-
AMUIEMHUOJIOTHYECKHE TPEOOBaHUS K OPTaHU3alUsIM BOCIIUTAHUS U 00yUYEHUSI,
OTABIXA U O3JOPOBJIEHUS IE€TEN U MOJIOJEKI)

o VYuyebnsiii uian MBOY BMO «HaneeBckast OCHOBHaS IIKOJIaY.

e PabGouas mporpamma BocnuTanus MBOY BMO «HaneeBckasi oCHOBHas IIKOJIay,
YTBEPKAEHHAs MPUKA30M aupekTopa oT 29.08.2023 No444

U ¢ yuérom KOHIIEMIINY TIPEToIaBaHusl YIeOHOTO mpeaMeTa « XUMUS) B
oOpa3zoBaTenbHBIX opranu3amusax Poccuiickoit deneparumu.

[Iporpamma 1mo xumMuu MaéT MpeACTaBICHUE O IENIX, OOIIel cTpareruu o0ydeHus,
BOCITUTAHUS M PA3BUTHUS O0YYaIOIIUXCS CPECTBAMH y4eOHOTO MpeaMeTa, YCTaHABIUBAET
o0s13aTeIbHOE TIPEIMETHOE COJIEp’KaHue, TMPeIycMaTpUBAET paclpenesieHne ero 1o
KJIacCaM M CTPYKTYpHUpPOBaHHUE IO pa3jeiaM M TeMaM MPOorpaMMbl IO XUMHH, OMpPeaeseT
KOJMYECTBEHHBIE W KAYECTBEHHBIC XAPAKTEPUCTUKH COJCP)KAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh U3YUCHHUSI XUMHUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBSI3€M, JIOTUKM Y4eOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydJaromuxcs,
OTpe/eNsieT BO3MOXKHOCTH TpeAMeTa s pealu3alud TpeOOBaHUM K pe3yiabTaTam
OCBOGHHUSI OCHOBHOHM 00pa3oBaTelbHOW MPOrpaMMBl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takke TpeOOBaHUW K pe3yibTaTaM OOydeHHs XMMHH Ha YPOBHE LeJiel
W3Y4YCHUS TIpeIMETa W OCHOBHBIX BHJOB YyYeOHO-TIO3HABATEIBLHON  JIEATECIHLHOCTH
00yyJaroIerocs o OCBOEHUIO Y4eOHOT0 CoJep KaHusI.

3HaHWE XUMHH CIY)KHT OCHOBOM g (opMUpOBaHUS  MHUPOBO33PEHUS
0oOy4Jaromierocsi, €ro MpeJCTaBICHUA O MaTepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO POJIb
UTparoT (GopMupyeMble XUMUEH TPEICTABICHUS O B3aUMOTMPEBPAIECHUSX SHEPTHH U 00
ABOJIIOIIMU BEMIECTB B MPHUPOJAE, O MyTSIX PEIIeHUs TI00aTbHBIX MPOOJIEM YCTOWYHUBOTO



pPa3BUTUSL 4YEIIOBEUYECTBA — CBIPbEBOM, HDHEPIreTHUYECKOW, MUIIEBOM M 3KOJOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHS.
N3yuenune xumuu:
® CrHOCOOCTBYET peaju3alliid BO3MOKHOCTEW [Isl CaMOpa3BUTHUS U (OPMUPOBAHUS
KYJIbTYPBI TUYHOCTH, €€ 001Iel U PYHKIIMOHAIBHON I'PaMOTHOCTH;
® BHOCUT BKJIaJ B (GOPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi, HAaBBIKOB WX  CaMOCTOSITEJIbHOW  y4yeOHOM  JesATeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCIIEIOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM KU3HU, TaK U B MPO(YECCUOHAIBHOM JIESITENHHOCTH;
® 3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIIEHUS, 3aKJIaIbIBAET OCHOBBI LEIOCTHOTO
B3[VISIIa HA €IMHCTBO IMPUPOJBI U YEJOBEKA, SIBISIETCA OTBETCTBEHHBIM 3TAllOM B
(hopMHpPOBaHNHU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIUXCsl;
e crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE 00Opa30BaHUe
00yJarommxcs.

JlanHpie HampaBiieHMssT B OOy4Ye€HHHM XUMHUU O0O€CIEeUMBaIOTCS  Ccrenu(ukoit
coJiepKaHusl y4eOHOTO TpeIMeTa, KOTOPHIM SIBISETCS IENarorHYecKu aJarTHPOBAaHHBIM
oTpakeHueM 0a30BOM HAYKH XUMHH HA ONPE/ICTIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero 0Opa3oBaHMs OpPUEHTUPOBAH Ha
OCBOEHHE OOy4YalOlMMHCS CHUCTEMbl TIEPBOHAYAIBHBIX TMOHSATUA XUMHH, OCHOB
HEOPraHMYEeCKOW XMMHUHU M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHSITUA OPraHUYECKOU
XVUMHH.

CtpykTypa coJepkaHHUs TpOrpaMMbl IO XUMUU copMuUpoBaHa Ha OCHOBE
CHUCTEMHOI0 nojixojaa K e€ nuzydeHuro. CoJiepxKaHue CKIIAIbIBACTCS U3 CUCTEMbI MTOHSATUN O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN 0 XUMUYECKOU peakiuu. O6e 3tu
CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIIUITY MOCIEI0BATEILHOTO PA3BUTHS 3HAHUI
Ha OCHOBE T€OPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— I[lepunonnueckoro 3akona 1. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— MIPEICTABIICHUN 00 IEKTPOIUTUIECKOM TMCCOIUAIIMN BEIIECTB B paCTBOPaX.

Teopernueckrue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKHU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIOJIHSIST QYHKIIUU OOBSICHEHUSI U IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEHN
MPAKTAYECKOT0 MPUMEHEHHUS U TTOTYUYECHUS U3y4aEMbIX BEIIECTB.

Peanuzauuss gaHHOM mporpaMmbl B TIpolecce OOy4YeHHsS  TO3BOJIUT
obyuatommmcs ¢ 3I1IP yCBOUTD KJTI0OUEBbIE XUMUYECKUE KOMIIETCHIIUN U TIOHSITH POJIb
Y 3HAYCHUE XUMUKUCPEAU APYTUX HAYK O MPUPOJIE.

OcBoeHre mporpaMMbl MO0 XUMUU CIOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHUS O
XMMHUYECKOW COCTAaBIIOIIECH HAYYHOM KAapTHUHBI MUPA B JIOTHKE €€ CHCTEMHOW MPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJlaM IO3HaHHsS B Hayke. V3yueHue
XUMUU TIPOUCXONUT C MPUBJICUCHUEM 3HAHUHN W3 paHee M3YyUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mmupy», «buonorus. 5—7 knaccb» U «Du3uka. 7 Kiaccy.

[Ipu w3ydeHMH XUMUU TPOUCXOIUT (OPMHUPOBAHUE 3HAHMK OCHOB XUMHUYECKOU
HAayKd Kak o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKOW JEeATEIHHOCTU
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3ajladya yueOHOro IpeaMeTa



COCTOMT B ()OPMHUPOBAHHHM CHCTEMbl XMMHUYECKUX 3HAHUW — BaKHEUIIUX (HaKTOB,
INOHATUH, 3aKOHOB M  TEOPETHMYECKUX  IIOJOKEHUH, JIOCTYHNHBIX  0000IIeHui
MHUPOBO33pEHUYECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUH K HAyYHBIM METOJaM
MO3HAHMSI TIPU U3YyUYEHUH BEIIECTB U XUMUYECKUX peakUui, B (POPMUPOBAHUU U PA3BUTHUU
[IO3HABaTEJIbHIX yYMEHUM M HMX NPUMEHEHUUM B Y4eOHO-NIO3HABATEIbHOM U Yy4eOHO-
UCCIIEIOBATENIbCKON  JIEATENbHOCTH, OCBOCHUU TMpaBMUJI OE30MAaCHOTO OOpaIieHHus C
BEILIECTBAMH B [IOBCETHEBHOW KU3HH.

[Ipy u3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs BaXHOE
3HaYeHHUE MPUOOPENU TaKUE LI, KaK:
— (opMHpoBaHNE HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00Opa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY IMPHUHITHIO PELIECHUH, CIIOCOOHOM afanTupoBaTbes K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;
— HaIpaBJICHHOCTh OOyuYeHHsS Ha CHCTEMaTH4YecKoe MpuodIIeHrne oOydJalomuxcs K
CaMOCTOSITEJIbHOM  TO3HABATEIbHOM  JEATEIIBHOCTH, HAay4YHbIM METOJAM IIO3HAHUSA,
(opMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;
— o0ecreuyeHrne YCIOBUW, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaroIIMMHCS OIbITa
pa3HOOOpa3HOM N1€ATEIbHOCTH, IIO3HAHUS U CAMOIIO3HAHUS, KIIOUEBbIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHLIMI), UMEIOIINX YHUBEPCAJIbHOE 3HAUEHHUE Ul Pa3IMYHbIX BUOB
NEeATENBHOCTH;
— (hopmupoBanue o0mIeH (YHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
YHCJie YMEHUN OOBSACHATD U OLICHUBATH SBJICHUS OKPY’KAIOIIETO MUPA, UCTIONb3Ys 3HAHUS U
OTBIT, MOJyYEHHBbIE NPU HU3YUYEHHUU XHUMHUHU, NPUMEHATh HUX IPU pEHICHUU NpodiIeM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBbHOCTH;
— (opMHpOBaHUE Y O0YYaIOIUXCA T'YMAHUCTUYECKUX OTHOIICHUW, TOHUMAHUS EHHOCTH
XUMHUYECKUX 3HAaHUU JJIs1 BBIPAOOTKM SKOJOTHYECKU LETECO00PA3HOT0O NOBEACHUS B OBITY U
TPYIAOBOW [JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3JI0POBb M  OKpYXKarOILIEeH
IIPUPOTHOU CPEIIBI;
— pa3BUTUE MOTUBALMHU K 00YUYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOLIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ IS U HAMIPABICHHOCTH JIaJIbHEHIIIET0 00yYeHHUS.

Ocob0enHocTH 0TOOPA M agaANTALNM Y4eOHOT0 MaTepUaJia o XUuMHUHU
OOyuenue yuyeOHOMY MpeaMeTy «XUMHUsS» HEOOXOIUMO CTPOUTH HA CO3JaHUU
ONTUMAJIbHBIX YCJIOBUHM AJI1 YCBOEHUSI MPOrpaMMHOro mMatepuana odyvarouumucs ¢ 3I1P.
Bonpioe BHUMaHME yAEIEHO 0TOOpY Y4eOHOro Marepuaia B COOTBETCTBUU C MPUHILIMIIOM
JOCTYITHOCTH TIPU COXPAaHEHHH 001Iero 6a3oBoro ypoBHsA. OH JOJDKEH MO COAEPNKAHUIO U
00beMy OBITh aanTUPOBAHHBIM 11 oOy4aronuxcsi ¢ 3[IP B COOTBETCTBUM ¢ UX OCOOBIMHU
oOpa3zoBaTenbHBIMU TOTpeOHOCTAMU. Creayer oOOJIETYUTh OBJIAJIEHUE MaTepuaioM
oOyyvatouumucs ¢ 3IIP mocpencTBoM ero JeTajbHOr0 OOBSICHEHUS C CHUCTEMaTHYECKUM
IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B NPUMEHEHHHM 3HAHUU C HCIIOJIb30BAHUEM
MIPUEMOB AJITOPUTMHU3AINHI ¥ BU3YAIBHBIX ONOP, 00YUICHHS CTPYKTYPUPOBAHUIO MaTeprara.
Bonbiioe 3naueHne it HOJHOLIEHHOTO YCBOEHUS yueOHOro Marepraia MMeeT ornopa
Ha MEXIPEIMETHBIC CBS3U BOIPOCOB, M3YYaeMbIX B JaHHOM Kypce, C TaKUMHU YICOHBIMU
npeameTamu kak «I eorpadusy, «Dduzukay, «buonorusy». [lo3Bomsis paccmaTpuBaTh OUH U
TOT e y4eOHBIN MaTepuaj ¢ pa3HbIX TOYECK 3PECHHS,MEKIPEIMETHBIE CBSI3U CTIOCOOCTBYIOT
€ro JIydilieMy OCMBICIICHHIO, 0OJiee MPOYHOMY 3aKPEIUICHHIO TMOJTYYEHHBIX 3HAHUU W
IIPAKTUYECKUX YMEHUM.



[Ipy mMOArOTOBKE K YpOKaM YYMTEIb OJDKEH MPerycMOTpPeTh (OPMUPOBAHUE Y
oOy4Jaronmxcsi yMEHUM aHalIU3upoBaTh, CpPaBHUBATH, 0000IIATh W3Yy4aeMbIl Marepua,
IUIAHUPOBATh  MPEACTOAILLYI0 PabOTy, OCYIIECTBIATh CaMOKOHTpoJib. Heobxoammo
NOCTOSIHHO ~ CJICIUTh 32 TMPABWIBHOCTBIO pPEYeBOTO  O(GOpMIIECHUS  BBICKA3BbIBAHUM
obyuatommxcs ¢ 3I1P.

B cBia3u ¢ ocoOeHHOCTSMHU TOBEACHUS U JeATeNbHOCTH oOyuaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTb,  HEOPraHW30BAaHHOCTb)  HEOOXOJWM  CTPOXAWIIMK  KOHTPOJIb
COOJIOICHNS TIPaBWJI TEXHUKH O€30MacHOCTH MpU MPOBEIACHHH JaOOpaTOpHBIX paboT B
XUMHUYECKOM KaOUHETE.

Buabl jgesarenbHocTm  oOyvaromuxcs ¢ 3[IP, oOycrnoBineHHbie  0COOBIMU
o0pa3oBaTeNbHBIMU  MOTPEOHOCTAMH W O00ECIEUMBAIONINE OCMBICIEHHOE OCBOCHHE
coJiepKaHUU 00Pa30BaHUs MO MPEAMETY « XUMUSD»

Conepxxanue BHIIOB JAesTenbHOcTH oOywaronuxcst ¢ 3IIP Ha ypokax Xxumuu
OTIpE/ICNsACTCS WX OCOOBIMH 00pa3oBaTENbHBIMU MOTpeOHOCTSIMU. [lomMuMO mIUPOKO
ucnoaszyeMmbix B OOIT OO0 obmux st BceX 00y4Jaronuxcsi BUJIOB JICITEIBHOCTH CIIETYET
YCWIHTb BHJIbI JIEATEIBLHOCTH, CIIEUU(DPHUYUHBIE JUJISl TaHHOM KaTEropuu OOYyYarolluxcs, IS
oOecreyeHus OCMBICTIEHHOTO OCBOCHHSI COJIEpKaHUsI 00pa30BaHus M0 MPEIMETY: YCUIICHUE
MPEAMETHO-TIPAKTUYECKOM  JAESTENbHOCTM C  aKTUBH3alUMEld  CEHCOPHBIX  CHCTEM;
Yepel0BaHuE BUJIOB JESITEIBHOCTH, 3aJCHCTBYIOUIMX pPa3IMYHbIE CEHCOPHBIE CUCTEMBI,;
OCBOCHHME Marepuana C ONOpPOM Ha alrOpUTM; «IIOLIAarOBOCTb» B HM3YyYEHHHM MaTepHala;
HCIIOJIb30BaHUE JOMOJHUTEIbHON BU3YyalbHON ONOPHI (IUIaHbl, 00pa3libl, CXEMBbI, IIA0JIOHBI,
onopHble Tabmuuel). Jns pasButus y oOywarommxcs ¢ 3[IP ymeHus nenatb BBIBOABI,
(OpMUPOBAHUATPAMOTHOTO PEYEBOTO BBICKA3bIBAHUS HEOOXOAUMO HCIIOJIb30BATH OMOPHBIE
cioBa M kiume. Ocoboe BHUMaHUE CIEAYeT YACIUTh OOYYEHHIO CTPYKTYPUPOBAHHIO
MaTepuaja: COCTaBJICHHE PUCYHOUHBIX M BEpOANbHBIX CXEM, COCTaBJICHHME TaOJIHLL,
COCTaBJICHHE KiaccU(UKauu ¢ O0O03HAYEHHBIMM OCHOBAHMSMHU [UJISl KiIacCU(PUKAUUUA U
HaloJIHEHWE MX nOpumepamu Hu aAp. [IpuMepHas Temartuueckass U TEPMHUHOJIOTMYECKas
nekcuka coorsercTByeT OOITOOO0.

Jnst oOyuwaromuxcsi ¢ 3[IP cyiiecTBeHHbIMH  SBISIFOTCS TpHEMbl PabOThI €
JEKCUYECKUM MarepuajioM 1o npenmery. llpoBoautcs cneumansHas padbota 10
BBEJICHUIO B AaKTHBHBIM CJIOBaph OOYYaIOLIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3ydyaemble TEpMHUHBI BBOJSATCS Ha MOJMCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yallbHas
NOJIEPKKA, aJITOPUTMBI paObOTHI C OMPECICHUEM, ONOPHBIE CXEMBbI JUIsl aKTyallu3aluu
TEPMUHOJIOTHH.

OO1iee 4uCIO 4YacoB, OTBEAEHHBIX I WM3YYEHUS XMMHUU Ha YpPOBHE OCHOBHOI'O
oOmiero odpazoBanus, coctasisieT 170 gacoB: B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
Kiacce — 68 JacoB (2 yaca B HEJIEIO).

COJEP KXAHUE OBYUYEHUA

8 KJIACC
ITepBoHaYa/ibHbIe XUMHUYECKHUE OHATHUS
[Ipenqmer xumuun. Ponb XUMHUU B )KU3HU 4eJIOBEKa. XMMUA B CUCTEME HayK. Tena u
BeniecTBa. Ou3nyeckue CBOWCTBA BEMIECTB. ArperatHoe CocTosiHue BeulecTB. [loHsATne o
METOJIaX 03HaHMs B XUMUHU. YKcThie BenecTBa U cMecu. CriocoObl pa3iesieHUs] CMECei.
ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[TpocTeie U CcOkKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.



Xumuyeckass Qopmyna. BaleHTHOCTH aTOMOB XWMHUYECKHUX JJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BewlecTB. OTHocuTenpHass arTomHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XMMUYECKOI0 3JIEMEHTA B COCUHECHUU.

KomnuectBo BeniectBa. Monb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U
qrclia CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacuérel mo popmynamM XUMHUYECKHX COCTUHEHUI.

Pu3znyecKre U XUMUYECKHE SABJICHUS. XUMHUUECKask peaklus U €€ NpU3HaKU. 3aKOH

COXpaHEHUsI MacChl BelIeCTB. XUMHUUeckue ypaBHenus. Kiaccuukanmss XuMuueckux
peakiuii (COeTMHEeHMs, Pa3JIOKEHHUs, 3aMEIIeHUs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCynoH, MpaBWiiaMH paboThl B JlabopaTopuu U NpuéMamu
oOpartieHus ¢ J1adopaTopHbIM 000PYIOBAHUEM, U3YUECHUE U ONTUCAHUE (PU3UUECKUX CBOMCTB
00pa3lioB HEOPraHMYECKUX BEIECTB, HaOMoAeHHe Pu3ndeckux (IIaBiIeHUe BOCKa, TasHUE
JIhAa, pacTUpaHUE caxapa B CTYNKE, KAICHWE W KOHJEHCAIUS BOJBI) U XUMHUYCCKUX
(ropeHue cBeud, MPOKAJIMBAHUE METHOM MPOBOJIOKU, B3aUMOJICHCTBUE Mejla C KUCIOTOM)
SBJICHWM, HAOMIOICHWEe W OIHWCAHWE TPU3HAKOB TMPOTCKAHUS XWMHUYECKUX pEaKIuit
(pasnmokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KUCIOTHI C XJOPUAOM Oapus, pa3ioKeHHe
ruapokcuna meau (1) mpu HarpeBaHuu, B3aUMOJIEHCTBHE JKeJie3a C pACTBOPOM COJIU MU
(I1), m3ydyeHme crocoOOB pa3deieHUS CMECCH: C TOMOIINBI0 MarHumrta, (UILTPOBAHHE,
BBITIAPUBAHWE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHUE OYUCTKHA ITOBAPEHHOM COJIH,
HaOIOZICHUE U OIMKMCAHHE PE3YJbTATOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHE MOJIEIe MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:xuHeiiue npeacTaBuTe/ I HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3j1€eMEHT U IPOCTOE BEMIECTBO.
Haxoxnenue kuciopoga B Npupoae, (U3HUECKME M XUMHYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunbl. Ilpumenenue xucinopoga. CnocoObl MOJYyYEHUS KHUCIOPOAA B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopor kucimopoga B mnpupoae. O3oH —
AJJIOTPOTIHAs MOAUDUKAIIIS KUCIOPOA.

TernoBoit 3pheKT XUMMUYECKON peakIui, TEPMOXUMHUUYECKHE YpaBHEHUS, DK30- H
SHAOTEPMUYECKHAE peakuuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3AyXa, YCHIICHUE
MapHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT M mpocroe BemecTBo. HaxoxzaeHue BOAopona B NPUPOLE,
¢u3znueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl moiyueHus. Kuciaorel u
COJIH.

MonsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPABHEHUSIM.

®dusnyeckue cBoucTBa BoAbl. Boxa kak pactBopurens. PactBopsl. HacellieHHbie 1
HEHACBIILICHHBIE PAacTBOPHI. PaCTBOPMMOCTH BEMIECTB B BOJE. MaccoBasi A0Jid BELIECTBA B
pacTtBope. XUMHUYECKHE CBOMcTBa BOAbl. OCHOBaHMs. Ponb pacTBOpPOB B NpUpOAE U B
KU3HU YenoBeka. KpyroBopor Boabl B pupoAe. 3arps3HEHUE NpUpOAHbIX BoA. OxpaHa u
OUYHMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heoprannueckux coenuuenuit. Oxeunapl. Knaccudukaius oKCUI0B:
cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBbIE, aM(OTEepHbIE) U  HECOJIEOOpa3yIoIlIHe.
Homenknarypa okxcupgoB. dusznueckne W XMMHUYECKHE CBOWCTBA OKCHAOB. [lomydeHue
OKCHJIOB.



OcHoBanusa. Krnaccudukamuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHMS.
Howmenkitatypa ocHoBannil. @PU3UUECKUE U XUMUUYECKUE CBOMCTBA OCHOBaHUU. [loyuenue
OCHOBAHUH.

Kucnotel. Knaccuduxamus xucinor. Homenknarypa kucior. ®Puszndeckue Hu
XUMHUYECKHE CcBOMCTBA KUCIOT. Psan aktuBHOcTH MetaiuioB H. H. bekeroma. Ilonyuenue
KHUCJIOT.

Comu. Homenknatypa coisieil. duzndeckue M XMMUYECKHUE CBOMCTBa cosei. Ilomydenue
COJIEH.
['eHeTnueckas CBSI3b MEXK]y KJIaCCaMHU HEOPTAHUYECKUX COETUHECHUMN.

XumuyecKkuii IKCHEepUMeHm:

KaueCTBEHHOE OIPEJEICHUE COAEPKaHUs KHUCIOpOoJa B BO3IyXe, MOJyYeHHE, COOMpaHUeE,
pacno3HaBaHWE U U3yUYEHUE CBOMCTB KUCIOPO/a, HAOMIOIEHHE B3aUMOICHCTBUS BELIECTB C
KUCIIOPOJOM W YCIOBUS BO3HUKHOBEHHUSI M TMpeKpalieHuss TropeHus (1oxkapa),
O3HAKOMJICHHE C 00pa3laMu OKCHUJIOB U OIMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHue,
pacrio3HaBaHHE U W3YYCHHE CBOWMCTB BOJOpOJia (FOpEHHE), B3aUMOJACHCTBHE BOJOpPOJA C
okcusioM meau (1) (BO3MOXKHO MCIIOJIB30BaHUE BUACOMATEPUAIIOB), HAOI0IeHHEe 00pa3IoB
BEIIIECTB KOJMYECTBOM 1 MOJb, HCCIIEIOBAHME OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMPEAEIEHHON MaccoBOM
J0JIEM PacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJLI C MeETAIaMH (HAaTPUEM U
KaJibl[ueM) (BO3MOKHO MCIOJIb30BAHUE BHUIACOMATEPUAJIOB), HCCIEIOBAaHUE O00pa3lioB
HEOPTraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAONIOACHUE HW3MEHEHUS OKPACKH
WHJUKATOPOB B pacTBOpax KHUCIOT U IIENIOYeH, u3ydeHUEe B3aUMOJICHCTBHUS OKCHAA MEIU
(I1) ¢ pacTBOpOM CepHOM KHCIOTBHI, KHCIOT C METajUlaMH, PEaKIi HeHTpaIu3alluy,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 pacTBOpa
COJIM, PpEIICHHE OKCIEPUMEHTANBHBIX 3aJad 1o TeMme «Baxneilmme  kiaccel
HEOPTaHUYECKUX COCTUHECHUI.

IHepuoanyeckui 3akod u Ileproanyeckasi cucreMa XUMHYECKUX j1eMeHTOB /1.
N. MenpgesneeBa. CrpoeHune aromMoB. XuUMHYeCKasds CBA3b. OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHbIC peaKIUN

[lepBble MOMBITKM KiIacCUPHUKAMN XUMHUYECKUX 3JieMeHTOB. [loHsTHE O Trpymnmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U HIEJIOYHO3EMEIbHbIE METAJIbl, TaJIOI€Hbl, NHEPTHBIC
raspl). DJI€MEHTbI, KOTOpble 00pa3yoT aM(pOTEPHbIE OKCHUIbI U THIPOKCHIBI.

ITepuonnueckuit 3akoH. [lepumoanyeckas cucrema xuMu4eckux siaemeHToB JI. U.
MenneneeBa. Kopotkonepuoanas u jymmHHONIEpuoaHast ¢popmbl [leproanueckoii cucTembl
xumuueckux snemeHtoB JI. M. Menneneesa. Ilepuonsl n rpynnbel. OU3NYECKUN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX saep. M3orombsl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbix 20 XuMHueckux srnemeHToB llepuoguueckoit
cucreMsl /. 1. Menneneesa. XapakTepUCTUKa XUMUYECKOI'0 JIEMEHTA I10 €ro MOJ0KEHUI0
B [lepnoanueckou cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTM  M3MEHEHWsA  paauyca aTOMOB  XUMHYECKHUX  DJIEMEHTOB,
METAJNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyMIaM U IepUoaam.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XHUMHUYECKHUX
3JIEMEHTOB U1l PA3BUTHUS HayKU U NpakTuku. /. 1. MenaeneeB — yu€Hblil U IrpakIaHUH.



Xumuueckass — cBsizb.  KoBaneHTHass  (MOJsipHass W HENOJIApHAsi)  CBS3b.
DNEeKTPOOTPUIIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecch
OKHCIICHHS U BOCCTAaHOBJEHHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:
n3ydeHue oOpasloB BENMIECTB METAUIOB W HEMETaUIOB, B3aWMOJICHCTBUE THIAPOKCHIA
IIMHKa C pacTBOpaMH KHCJIOT UM IIEJIOYEH, MPOBEIACHUE OIMBITOB, HWILTFOCTPUPYIOIINX
IPUMEPBI OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIMid (TOPCHHUE, PCaKIUU Pa3JI0KEHUS,
COCTMHEHUA ).

Mescnpeomemnmnoie ceazu

Peanuzanusi MeXNpeIMETHBIX CBsI3€ mNpM HM3ydyeHUM XUMUU B 8 Kiacce
OCYIIECTBJISICTCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U
MOHSTHH, SBJISIONUXCS CUCTEMHBIMHU I OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.
OOmme ecTeCTBEeHHO-HAYYHBIC TTOHATHUS: HAYIHBIA (haKT, THIIOTE3a, TCOPHs, 3aKOH, aHAJU3,
CUHTE3, Kiaccu(uKaIys, MepuoInIHOCTh, HAOTIOEHNE, IKCIIEPUMEHT, MOJCIUPOBAHMUE,
HU3MEpPEHHE, MOJICITb, SIBJICHUE.
®dusuka: wmaTepus, aToM, OJJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJI, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, DIEKTPUYECCKUHN 3apsl, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBAa, Tra3, (U3WUECKHE BEIMYMHBI, EAUHHUIIBI HW3MEPEHUS, KOCMOC,
IIaHeThl, 3BE3/1b1, COMHILE.
buonorus: dorocunres, npixanue, ornocdepa.
['eorpadus: armocdepa, rugpocdepa, MUHEpaAIIbI, TOPHBIE TOPOIbI, MOJE3HBIE HCKOMIAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMH4YecKasi peakius

Ilepnonmueckuit 3akoH. [lepuonnueckas cucrema xuMuueckux snemeHtoB /I, .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPHOIOB, Kaaus, KalblUsi U UX COCOUHEHHN B COOTBETCTBUHU C
IIOJIO’KEHUEM DJIEMEHTOB B [Ieproanueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeliecTBa: BHJIBI XUMUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKA U BHJIA XUMUYECKON
CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCAILIMXCA K PAa3jgMYHBIM  KJacCaM HEOPraHWYECKUX COCAUHEHMWH,
TFE€HETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX pPEAKUUi MO Pa3IUYHbIM MpU3HAKaM ([0 YUCIY H
COCTaBy YYAaCTBYIOLIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3(PQEKTy, MO H3MEHEHUIO
CTENEHEH OKUCIEHUS XUMHUYECKMX DJJEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO
KaTaau3aTopa). DK30- U SHI0TEPMHUUECKUE PEAKIIMU, TEPMOXUMUUECKUE YPABHEHHUS.

[lonsitTue o ckopoctd xumuueckoil peakuuu. [loHarue 00 o00paTUMBIX W
HEOOpaTUMBIX XUMUYECKUX peakuusix. [loHATHEe 0 TOMOTE€HHBIX U T€TEPOreHHbIX PEeaAKIINIX.
[Tonstue o karamuse. [loHsiTHe O XHUMHUYECKOM paBHOBECHMU. DAKTOPBI, BIUSIOLIME HA
CKOPOCTb XMMUYECKOU PEAKIMHU U MTOJIOKEHUE XUMUYECKOIO PABHOBECHS.



OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITNH, dJIEKTPOHHBIA OaIaHC OKUCIUTEIHHO-
BOCCTaHOBHUTEIBHOM peaKkuuu. CocraBnenue YpaBHEHHI OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUI C UCTIOIB30BAHUEM METO/IA 3JIEKTPOHHOTO OalaHca.

Teopust BIEKTPOIUTUYECKOW AUCCOLMALMUA. OJEKTPOJIUTHI U  HEDIJIEKTPOJIUTHI.
Kartnonsl, annonbsl. Mexanu3m quccolMaly BEeIIECTB C Pa3JIMYHbIMU BUAAMH XUMHAYECKOU
cBsa3u. Crenenpb auccounanny. CHUIIbHbBIE U CIIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y clioBUs MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa, MOJIHbIE
U COKpAalEHHbIC MOHHBIE ypaBHEHUsA peakiui. CBOMCTBA KUCIOT, OCHOBAHUI U COJIEH B
CBETE NPEJICTABICHUNA 00 ANEKTPOIUTHUECKON aucconuanui. KadecTBeHHbIE peakiui Ha
UOHBL. [IoHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIUYECKUX PEHIETOK HEOPTaHMYECKUX BEIECTB —
METaJJIOB M HeMeTauloB (rpadura M aaMasa), CIOXKHBIX BEIIECTB (XJIOpHaa HATpPHs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW PEAKITUU OT BO3MCUCTBUS Pa3TUYHBIX
(GakToOpoB, HCCIEIOBaHHE DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB, Ipoliecca
JUCCOIUAINHN KUCIIOT, MIEI04Yeil u conel (BO3MOXKHO HCTOJIh30BAaHUE BUACO MATEpUasoB),
MIPOBE/ICHHE OTBITOB, MJUTFOCTPHUPYIONTUX MPU3HAKN MPOTEKaHUS PEaKIIMii HOHHOTO 0OMEHa
(oOpa3oBaHue ocajka, BBIIEICHUE ra3za, 00pa3oBaHUE BOJbI), ONBITOB, WLTIOCTPUPYIOIIHUX
MIPUMEPHI OKUCITMTEIILHO-BOCCTAHOBUTEBHBIX PEaKIil (TOpeHUe, peaKuu pPasIoKCHHS,
COCIUHEHM), pAclo3HaBAaHUE HEOPTaHMYECKUX BEIIECTB C IMOMOIIBI0 KAadeCTBEHHBIX
peaKkiii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTausibl 1 MX coeJMHEHUS

OO6mias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
cTeneHn okucieHus. CTpoeHue u (Pu3nueckue CBOMCTBA MPOCTHIX BEHIECTB — rajOTCHOB.
XuMuYecKre CBOMCTBa Ha MpuMepe XJyiopa (B3auMOJEHCTBHE C MeTalaMu, HEeMETaJlJIAMH,
nienoyamu). XsopoBogopon. ConsiHas KHCIIOTa, XMMHUYECKHE CBOWCTBA, IMOIYYEHUE,
npuMeHeHue. JlelcTBrue XJiopa W XJIOPOBOAOPOJA HA OpPraHU3M 4YelloBeKa. BakHenine
XJIOPUBI U UX HAXOXKIEHUE B PUPOJE.

O6mras xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u PuU3nyecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpPOJia M Cepbl. AJUIOTPOMHBIE MOAM(PHUKAIMKA KHUCIOPOJa M cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOCHHE, (PU3MUECKHE U XUMUYECKHE CBOMCTBA. OKCHUIBI
Cepbl KakK TMpPEJCTAaBUTEIN KHUCIOTHBIX OKcuUaoB. CepHas Kucjiaora, (GU3HYECKHE W
XUMUYECKHE CBOMCTBA (0OIIME KaK MPEACTABUTEINSI Kjacca KUCIOT U CHEeHU(PUUYECKUE).
XUMUYECKUE PEaKInu, JeKallue B OCHOBE MPOMBIILICHHOTO Croco0a MOJIy4eHUs CEpHOM
KUCHOThI. [Ipumenenune cepHoil KuciaoThl. Cojin CEpHOM KUCIIOTHI, Ka4ECTBEHHAs] PEaKIUs
Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ CcOeAMHEHUNW B TIpupoje. XUMHUUYECKOE
3arps3HEHUE OKPY’KAIOIIEH Cpellbl COSAMHEHUSIMU cepbl (KUCIOTHBIE JTOXKU, 3arpsS3HCHHE
BO3/yXa U BOJIOEMOB), CITOCOOBI €ro MpeI0TBPAILICHHUS.

OO6mrast xapakTepucTuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTEMEHW OKUCIEHUSA. A30T, pachpOCTpaHEHHE B TPHUPOAE, (PU3MUECKHE U
XUMUYecKkue cBoicTBa. KpyroBopor aszora B mpupone. AMMHak, ero (uandeckue u
XUMUYECKUE CBOWCTBA, ModydeHue W mpumeHeHune. Conum aMMOHUS, UX (U3HUECKHE U
XUMUYECKUE CBOMCTBaA, MpuMeHeHre. KauecTBeHHas! peakius Ha UOHbI aMMOHUA. A30THas
KHCJIOTa, €€ MmonydeHue, Pu3ndeckue 1 XMMUIeCKrue CBOMCTBA (00IIre Kak MPeICTaBUTENsS



Kjacca KACIOT U crnernuduueckne). lcmomp3oBaHue HUTPATOB W COJEH aMMOHHS B
KaueCcTBE MMHEpAJbHBIX YyA0OpeHuil. XUMHUYECKOEe 3arpsi3HEHUE OKPYKAIOIIEH cpe/bl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOKIHU, 3arpsi3HEHHE BO3yXa, MOYBBI U BOJOEMOB).
®docdop, amtorponHbie Moaudukanuu docdopa, PuU3MUIECKUE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopuas kucimora, (GU3NIECKHE U XUMHUCCKHUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

Obmas xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapakTepHblE  CTEMEHM  OKUCJICHMS.  YTIEpoJ,  auIOTpOmHble  MOJIU(DUKAIINH,
pacmpocTpaHeHHe B Tpupone, (PU3MUYECKHe W XHUMHUYECKHE CBOMCTBA. AJICOpOIHS.
Kpyrosopor yrinepoma B mpupone. Okcuabl yriiepoaa, ux (puanyeckue M XUMHYECKUE
CBOMCTBa, NEHUCTBUE HA >KUBBIE OPraHU3MbI, MOJYyYECHHUE U MPUMEHEHHE. DKOJOTUYECKUE
npoOJIeMbl, CBsi3aHHbIC ¢ okcuaoM yriepoaa (IV), rumoreza riio0ajibHOTO MOTCTUICHHS
KJIMMara, MapHUKOBbIM 3ddexT. VYronapHas Kuciora U €€ coiau, uX (QPU3NYECKHe u
XUMUYECKHE CBOMCTBA, MOJy4eHUE U NMpuMeHeHue. KauecTBeHHas: peakuus Ha kapOOHAT-
noHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasbHBIE TOHATHS OO0 OPTaHWYECKHX BEIIECTBAX KaK O COCAMHCHHSIX
yraepoja (MeTaH, JTaH, OSTWJICH, AalleTWICH, STaHOJ, TJIMIIEPUH, YKCYCHasi KHCIIOTA).
[IpupoHbie MCTOYHUKH YTIIEBOJOPOJOB (yroyib, MPUPOAHBIN ra3, HEPTH), MPOAYKTHl HX
nepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBINUICHHOCTH. [loHATHE O OMOJIOTrHYeCKH
BOKHBIX BEIECTBAX: JKHUpax, OelKax, yriaeBojaXx — W HMX POJM B KU3HHU YEJIOBEKa.
MartepuanbHOe €JMHCTBO OPTraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue M XMMUYECKHE CBOMCTBA, MOJYYEHHE U NPHUMEHEHHE.
Coenunenusi kpemHusi B mpupoje. OOume mpeacrtaBieHus o0 oxcuue kpemuus (IV) u
KpeMHHEBOUW KuciioTe. CWIMKAThl, WX HCIONb30BaHWE B OBITY, B TPOMBIIUICHHOCTH.
Baxxneiime cTpouTensHbIe MaTepUalbl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH, KeJIe300€TOH.
[IpoGiembl 6€30MacHOTO HCIONB30BAHUSI CTPOUTEIHHBIX MaTepUAIOB B TOBCEAHEBHOU
KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI, IPOBEICHUE
KAueCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI W HAOIIOJEHHE MPU3HAKOB MX MPOTEKAHMS,
OTIBITHI, OTpaKaroNe (HU3NIECKUE U XUMUUYECKUE CBOMCTBA TAJIOTEHOB M MX COCIWHEHUN
(BO3MOXHO HCIOJB30BAHUE BHUJCOMATEPUATIOB), O3HAKOMJICHHE C 0OpasllaMu XJIOPHUIIOB
(ramoreHuI0B), O3HAKOMJICHHE C OOpa3lamMu cepbl M €€ COCIMHEHHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HAOMIOACHHUE IMporecca OOYIJIMBaHUS caxapa Mo/
JNEUCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHCJIOTBI, H3yYCHUE XUMHUUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHCIIOThI, MPOBEICHUE KAYECTBEHHOW peakiUuM Ha Cyiab(daT-uoH u
HaOIIoicHUE MPU3HAKa €€ MPOTEeKaHMsl, 03HaKOMJIEHHE ¢ (DU3NYECKMMHU CBOMCTBaMU a30Ta,
dbochopa m ux coeauHeHUN (BO3ZMOXKHO HCIIOJIB30BaHUE BHUEOMATEpPHAIOB), 0Opa3liaMu
a30THBIX U (ocPOopHBIX yA0OpeHuid, moJiydeHue, coOupaHue, pacrno3HaBaHUe U HU3yUYCHHE
CBOMCTB aMMHaKa, MPOBEICHUE KAUYECTBEHHBIX peaKlUuii Ha MOH aMMOHUS U docdar-uoH u
M3y4YEeHUE IIPU3HAKOB HUX IPOTEKAHUS, B3aUMOJECUCTBUE KOHLICHTPUPOBAHHOM Aa30THOU
KHUCJIOTBI C MeIbl0 (BO3MOKHO HCIOJIb30BAaHUE BHIEOMATEPHANIOB), M3yYE€HUE MOJIEIeH
KPUCTAJUTMYECKUX PEemETOK anmasa, rpadura, QymiepeHa, 03HAKOMJIEHHE C TPOIECCOM
a7IcOpOIKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTHUBOTA3a,
MOJIy4eHue, cCOOMpaHue, pacrlo3HaBaHUE W W3YYEHUE CBOMCTB YIJIEKHCIIOTO Ta3a,



IMPOBCACHUC KaYCCTBCHHBIX peaKuHﬁ Ha Kap60HaT N CUJIMKAT-UOHBI U U3YUYCHUC IIPU3HAKOB
X MMPOTCKaHHUsA, O3HAKOMIICHUC C HpO,Z[YKHPICﬁ CUJIMKATHOU IIPOMBIINIJICHHOCTH, PCUICHUC
OKCIICPUMCEHTAJIbHBIX 3a/ia4 110 TCME «BaxxHenne HemeTallbl ¥ UX COCAMHCHMUA.

MeTa/uibl 1 X COETUHEHUS

OOmrast XapakTepuUCTUKa XUMUYECKHAX JJIEMEHTOB — META/VIOB Ha OCHOBAaHMH WX
nonoxxenuss B llepuonnueckon cucreme xummudeckux dnmeMmeHToB JI. M. Menneneesa u
ctpoeHusi aroMoB. CTpoeHHE MeTaIOB. Meramuyeckass CBsSI3b M METaUIMYecKas
KPUCTAJUIMYECKass  pemI€TKAa.  DJEKTPOXUMUYECKUM  psifi  HaNpsHKEHUM — METaJlIoB.
duznvecKkue 1 XUMHYECKUE CBOKMCTBA MeTaiioB. OOIIME CrocoObl MOMYyYEeHUs] METAILIOB.
[ToHaTHE O KOPPO3UM METAIOB, OCHOBHBIC CMOCOOBI 3allUTHI UX OT Koppo3uu. CIIaBbl
(cTanb, 4YyT'yH, TIOPATIOMUHUM, OpOH3a) U MX MPUMEHEHNE B OBITY 1 MMPOMBIIIUICHHOCTH.

[[lenounble MeTaIbl: TOJOXKEHHE B llepuoauueckod CHUCTEME XHMHUUYECKUX
aneMmeHToB J[. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaxX0XAeHUE B npupojie. uznueckue
1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUAbl U TUIPOKCHU]IBI HATPUS U
kanus. [[puMeHeHne menoYHbIX METAUIOB U KX COCAUHECHUM.

[{eroyHO3E€MENBbHBIE METAUIBI MATHAW W KaJbLMW: NOJIOXKeHHe B llepmoamdeckon
cucteMe xuMuueckux 3naeMeHToB 1. 1. MenaeneeBa, CTpoeHHUE UX aTOMOB, HaXOXJCHHUE B
npupone. Puznueckue M XUMHUYECKHME CBOMCTBA MarHus M Kaublusa. Baxuxenmme
COCMHEHUs KalblUsl (OKCUI, THAPOKCUMI, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHHUS.

AJroMuHUN: TIosiokeHue B Ileproanueckoil cucremMe XuMHU4ecKkux 3yemeHToB /. .
MenzeneeBa, CTpOCHHME aTroMa, HaxXxOXIAeHHWE B Ipupone. DPuU3NUECKHUE U XUMHUUYECKHE
CBOMCTBa atOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHU/IA U THAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B llepuomnueckoi cucreme XUMHUYECKUX syemeHtoB [ W.
MenzeneeBa, CTpOEHHE aTroMa, HaxOoxJAeHWE B mpupore. Dusznueckue U XUMHUUYECKUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl U conu xenesa (I1) u xeneza (III), ux cocras,
CBOICTBA U TIOJIyYCHHUE.

Xumuueckuii IKCnepuMeHm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB W CIUIAaBOB, WX (DHM3WYCCKUMH CBOWCTBAMH,
U3YUYCHHUE pe3ybTaTOB KOPPO3UH METAaJIJIOB (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCHJIa KaJbllUsl M HATPUS C BOJOU
(BO3MOYKHO HCITOJIb30BaHHE BHJICOMATEPHAIIOB), MCCJICIOBAHUE CBOWCTB KECTKOW BOJIBI,
mporiecca TOPEeHHsI JKelle3a B KHCIOPoJe (BO3MOXKHO HCIIOJL30BAHUE BHACOMATEPHATIOB),
MPU3HAKOB MPOTEKAHMS KaUYeCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, KaJbIUs, aJlOMUHU,
munka, xeneza (1) m sxenesza (I1l), meau (1), maOmiomeHue u omucaHue MPOIIECCOB
OKpAIlIMBaHUs TUIAMEHH HOHAMH HATpHs, Kalusg W KajbIUs (BO3MOXHO HCIOJb30BaHUE
BHJICOMATCPHAIIOB), HCCJICIOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA aJIIOMUHUS MU
THAPOKCH/IA IUHKA, PCIICHHE SKCICPUMEHTAIIBHBIX 3a7a4 1o TeMe «BajkHelInre MeTasuibl
U UX COCIUHCHUS.

XuMHus ¥ OKpYKa0LIa"A cpeaa

BemectBa u Marepuasibl B MOBCEIHEBHOW KWU3HM 4YelioBeKa. beszomacHoe
WCIIOJBL30BAaHME BEIIECTB M XUMHUUYECKUX peakiuii B ObiTy. Ilepas momonis mnpu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarolied cpenbl (MpefenbHas — JIOMyCTUMAst
KOHIIeHTpalus BemiecT, aanee — [1/IK). Pons xumMuu B perieHun 3K0JIOTMYECKUX TPOOIIeM.



Xumuueckuii IKCnepumenm:
U3y4eHHue 00pa3lioB MaTepUaIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, OJIUMEPHBIC MaTEPHUAIIbI ).

Mesxxcnpeomemmuwie ceéazu

Peanmzamusi MEXNpeAMETHBIX CBsS3€d MpUM U3y4YeHHH XuUMHH B 9 Kjacce
OCYIIIECTBIISIETCS Yepe3 MUCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSTUM, SBISIONMXCA CUCTEMHBIMU JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO1Iue ecTecTBEHHO-HAYYHbIE MOHSATHS: HAYYHBIH (PaKT, TUIOTE3a, 3aKOH, TEOpHUs,
aHaln3, CHUHTE3, KiaccupuKauus, MNEPUOAUYHOCTb, HAONIOJEHUE, JKCIEPUMEHT,
MOJICIMPOBAaHUE, W3MEPEHUE, MOJEJb, SBJICHHE, MNAPHUKOBBIA 3(PPeKT, TexHoIorus,
MaTepuabl.

®duszuka: Marepus, aroM, d3JEKTPOH, NPOTOH, HEUTPOH, WMOH, HYKJIHJ, H30TOIIbI,
pPaZlMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsj, MPOBOJHUKH, IOIYIPOBOJAHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEILECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHCTaUIMYECKas pemérka, CIUiaBbl, (U3HUECKUE
BEJIMYMHBI, €AUHUIBI U3MEPEHHS], KOCMHUUECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢ortocunTe3, apixaHue, Ouocdepa, BSKOCHCTEMa, MHUHEpAIbHBIC
yA00pEHUs, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpabl, TOPHbIE MOPOIbI, IOJIE3HBIC
MCKOIIaeMbl€, TOIJIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHNHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 0OIIEro oOpa3zoBaHUS
JIOCTUTAIOTCSI B XOJ¢ OOydYeHUs XWMHH B CIWHCTBE YYeOHOW W BOCIHTATCILHOM
JCSATCIIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCHHCKUMH COIMOKYJIBTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMHU LIEHHOCTSIMH, TIPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH
MOBEJICHUS M CHOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COIHAIA3AINN
o0yyarommxcs.
JIMYHOCTHBIC PE3yJIbTaThl OTPAXKAKOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTHBHBIX ICHHOCTHBIX OPHEHTAIIMH W PaCHIMpPEHHUE OIbITa JACITCILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YAaCTH:
1) NnaTpHOTHYECKOTO BOCTIMTAHUA:

e IIEHHOCTHOTO OTHOIICHHSA K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M
HAyYHOMY HACJICIMIO, IMOHUMAHHUS 3HAYCHUS XUMHUYECKOW HAyKH B IKU3HHU
COBPEMEHHOTO OOIIEeCcTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POpPMAIMEH O
MEPEIOBBIX JOCTHKCHHSIX W OTKPBITUAX MHPOBOM M OTCUCCTBCHHOW XWMHH,
3aHMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa M OOIIECTRA;

2) rpakIaHCKOT0 BOCIIMTAHUSI:

e TIPEICTABJICHHS O COLMAIBHBIX HOPMaxX M MpaBUIaX MEXIIMIYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
y4eOHOMCCIIeI0BATEIILCKOM, TBOPUYSCKOM U APYTHUX BUAAX JACATCIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JACATEIILHOCTH MPH BBIMOIHCHUH YYCOHBIX,



IMO3HABATCIIbHBIX 3a/la4, BbIIIOJIHCHNH XHMHYCCKHUX OKCIICPUMCHTOB, CO3J1aHHUU
y‘IC6HLIX IIPOCKTOB, CTPEMJICHHA K B3aMMOIIOHUMAHHWIO KW B3aWMMOIIOMOIIM B
Imponecce 3TOH y‘lC6H0ﬁ JACATCIBHOCTH, TOTOBHOCTH OLICHUBATH CBOE IHOBCACHUEC U
IMOCTYIIKH CBOUX TOBapI/IHICﬁ C IMMO3UIHHN HPABCTBCHHBIX U IIPABOBBIX HOPM C yLIéTOM
OCO3HaHUA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;,

3) IIEHHOCTH HAYYHOI'0 NMO3HAHMS

MHPOBO33PEHUYECKHE TMPEJICTABICHUA O BEIIECTBE U XUMHUYECKOM pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHSA HAyKH M COCTABIIIOLINE
OCHOBY Il NOHMMAaHHUS CYIIHOCTH HAay4YHOW KapTUHBI MHpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHUs IPUPOJBI, B3aWMOCBS3AX YEJIOBEKA C
IPUPOAHON CPENOM, O POJIM XMMHH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEW;
[IO3HABATEJIbHBIE MOTHBBI, HAIPABICHHBIE HAa IOJyYEHUE HOBBIX 3HAHWM IO XUMUH,
HeoOXoauMBble IS OOBSICHEHHS  HAOMIOJaeMBIX  MPOLIECCOB U SIBICHU,
MMO3HABATEIIbHON, WH(OOPMAIMOHHOW W YHUTATEIbCKOM KYJIbTYPhI, B TOM YHCIC
HaBBIKOB  CaMOCTOSITEJIbHOM pabOThl C y4E€OHBIMHM TEKCTaMH, CIPABOYHOU
JUTEPATYpPO, JIOCTYNIHBIMU TEXHUYECKHMMH CpPEICTBaMH  UH(OPMAIMOHHBIX
TEXHOJIOTHi;

MHTEpEC K OOYYEHHIO U MO3HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K camMo00pa30oBaHHIO, MPOEKTHOW M MCCIENOBATEIbCKOM JIEATENIbHOCTH, K
OCO3HAaHHOMY BBIOOpY HAINPaBICHHOCTH U YPOBHS OOyU€HUs B JajbHEHIIEM;

4) popMupoOBaHUSI KYJILTYPbI 310POBbS:

OCO3HaHHUE LIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY 3J0pOBBIO,
YCTAaHOBKHM Ha 3J0pOBbIii 00pa3 >KU3HU, OCO3HAHUE NOCIEJICTBUA M HENPUITHE
BPEIHBIX  MPUBbIYEK  (YyNOTpeOJICHHS  aJIKOroJis, HApKOTHUKOB,  KYPEHHS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBWil  O€30MacHOCTH MpH  OOpalleHuu C
XUMHUYECKUMHU BEUIECTBAMH B OBITY U PEAIbHOU JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K MPaKTUUYECKOMY H3y4eHHIO Tpodeccwii W Tpyaa pas3IdyHOTO poja,
yBaXEHUE K TPYAY M PE3yJIbTaTaM TPYJOBOUM NEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
PUMEHEHUS MPEIMETHBIX 3HAHHUM 10 XUMHUHU, OCO3HAHHBIN BHIOOP WHAMBUIYATLHON
TPACKTOPUM TIPOJOJIKEHUSI O00pa3oBaHUS C Y4YETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
Po()eCCUOHATTBHON NIEATeTLHOCTH U Pa3BUTHSA HEOOXOIWMBIX YMEHHUH, TOTOBHOCTh
aIanTHPOBATHCA B MPO(HECCHOHATLHOM Cperie;

6) IKOJIOrHYeCKOr0 BOCIIMTAHHUS:

AKOJIOTMYECKHU 1IeJ1ecO00pa3Hoe OTHOLIEHUE K MPHUPOJE KaK MCTOYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE LIEHHOCTH 3J0POBOTr0 U OE30MacHOTO
oOpa3a >KU3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (PHU3UUYECKOMY U
MICUXUYECKOMY 37I0POBbIO, OCO3HAHUE LIEHHOCTH COOIIOACHMS MpaBUl 0€30MacHOr0
MOBEICHUS TpU paboTe C BEIIECTBAMH, a TaKXKe B CHUTYyalUsiX, YTPOXKAIOLIUX
310POBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIy4aeMble MPH U3YYCHUU XUMUH, JUISl PEILICHUS
3a7]a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOAHOM CPEIOW, I MOBBIIECHUS YPOBHSA
HKOJOTUYECKON KYJbTYpbl, OCO3HAaHUSA TJIOOAIBHOIO XapaKTepa 3KOJIOTMYECKUX
npo0ieM U MmyTed MX pEelIeHUs MOCPEICTBOM METOJ0B XUMHUHU, 3KOJOTHYECKOIrO
MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IO3HABATENBHON, KOMMYHHKATHBHOM
Y COLIMAJIBHOM MPAKTHUKE.



METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe meTanpeaMeTHBIX Pe3yIbTaTOB BBIICISAIOT 3HAUMMBIE AJIs1 (POPMUPOBAHUS

MHUPOBO33pEHUSI OOIlEHAYyYHbIE MOHATHS (3aKOH, TEOpUs, MPHUHIMI, THUNOTe3a, (aKT,
CUCTEMA, MPOILECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeIMeTax M TMO3BOJSIOT Ha OCHOBE 3HAHUW U3 JITHX MPEIMETOB
dbopMUpOBaTh MPEJCTABICHUE O ILIETOCTHOM HAyYHOM KapTHHE MHpa, U YHUBEPCAIIbHBIC
yueOHbIe JeHCTBUS (TIO3HABAaTENbHbIE, KOMMYHHMKATHUBHBIC, DETYJISATUBHBIC), KOTOPHIC
o0ecnieunBalOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJITAHUPOBAHUIO U
OCYILIECTBIICHUIO YUEOHOH 1€ATEIbHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eliCTBHS
Ba3oBble Jjornyeckue 1eiicTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMIA:
PacCKpbIBaTh CMBICT XUMUYECKUX MOHATUHN (BBLACIATh MX XapaKTEpHbIE NPHU3HAKH,
YCTaHaBJIMBATh B3aWMOCBSI3b C JIPYTMMHU TMOHATHUSMHM), UCIOIb30BATh MOHATHUS IS
OOBACHEHHSI OTIEIbHBIX (DAKTOB M SIBJICHUM, BHIOMPATh OCHOBAHUSA M KPUTEPUU IS
KJIaCCU(PUKAUMKA XUMUYECKHX BEIIECTB U XMMUYECKHX PEaKLHi, yCTaHABIUBATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXYy OOBEKTaMH M3Y4EHHs, CTPOUThH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBbIE, ACIyKTUBHBIE, 1O AaHAJIOTWH), AENaTh BBIBOABI U
3aKITH0YCHUS;

YyMEHUE TPHUMEHITb B  IpOLECCE IO3HAHMS MOHATHA  (IPEIMETHBIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIOJIb3yEMbIE€ B XUMMH,
npeoOpazoBbIBaTh HMIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE NPEACTABICHUS —
XUMHUYECKUNA 3HAaK (CHMBOJ DJJIEMEHTAa), XHUMHUYecKas QopMmyjaa U YypaBHEHHE
XUMUYECKON peakluud — NpH PEIICHUH YYeOHO-IO3HABATENbHBIX 3a/1ad, ¢ YYETOM
ATUX MOJENbHBIX MPEICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U XMMHUYECKUX pEaKIui,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH,  NPUYMHHO-CJIEJACTBEHHBIE  CBA3UM WU
MPOTUBOPEYMS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnlie ucciienoBarejbcKkue 1eMCTBUA.

YMEHHUE UCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA ITO3HAHWS,
a TaKKe B KAaueCTBE OCHOBBI IS (DOPMHUPOBAHMSI THUIOTE3bI 110 TMPOBEPKE
MPaBUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

pPUOOPETEHHE OIBITA MO MJIAHUPOBAHUIO, OPTaHU3AIUU U TTPOBEACHUIO YUCHUUYECKUX
DKCIIEPUMEHTOB, yMEHHE HaOM0JaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3yjiabTaT, (OpPMYyIUpOBaTh OOOOIIEHHS W BBIBOJBLI IO
pe3ynbTaTaM  TPOBEAEHHOTO  OMbITa, MCCIEIOBAHUS, COCTaBIATH OTYET O
MpoJieJIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHHUE BBIOWMpaTh, aHAJTU3UPOBATh M MHTEPIPETHPOBATH MH(GOPMAIMIO PA3IMYHBIX
BUJIOB M (OpM TpeacTaBlICHUs, TOJyY4aeMyl W3 Pa3HBIX HMCTOYHUKOB (HAY4YHO-
MOMYJISpHAs TUTEPATypa XUMHUECKOTO COJIEPKaHMsI, CIIPABOYHBIE TIOCOOUS, peCypChl
NuTepHeTa), KpPUTHYECKH OIICHUBATH MPOTHBOPEUYUBYI0O H  HEIOCTOBEPHYIO
uH(bOpMaIHIo;

YyMEHUE TPUMEHSATh pa3Iu4Hble METOABl W 3alpoChl TMPU TIONCKE U O0TOOpe
nH(OpPMAIMK U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIUMBIX JJIS BHITIOTHEHUS



y4eOHBIX W TMO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIIA, MPUOOPETEHUE OMbITA B
0o0NlaCTH  MCMOJB30BaHUS ~ MHPOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO HCIIOJIB30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpelcTaBieHus WHOpMaAluu U
WUIIOCTPUPOBATh peIllaeMble 3a/ladyd  HECJOKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popMaMu rpadUKi U UX KOMOWHAIUSIMU;

e YMEHHE MCHOJIb30BaTh U AHAIIM3UPOBATH B MPOLECCE YUEOHON U UCCIEN0BATENBCKON
NEeATETPHOCTH WH(DOPMAITHIO O BIMSIHUHM MPOMBINIJICHHOCTH, CETHLCKOTO X035IHUCTBA U
TPAHCIIOPTa HA COCTOSTHUE OKPYKAIOIICH MPUPOTHOMN CPEIbI.

KoMMyHuKaTHBHBIE YHUBeEpPCaAJIbHbIE YUeOHbIe 1eHCTBUS:

e YMEHHS 3aJaBaThb BOIPOCHI (B XO0J€ Avaiora U (WJIH) JUCKYCCHUHU) MO CYHIECTBY
oOcyxnaemMoii  TeMmbl, (OPMYJIUPOBATH CBOU MPEMJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS PEIJIOKEHHOM 3a/1auu;

e YMEHHUA NPEJCTABIATh MOJYyYEHHbIE PE3yIbTaThl MO3HABATEIBLHOM JESTEIBHOCTU B
YCTHBIX U MUCbMEHHBIX TEKCTaX;

e JICNIaThb NPE3CHTAIMIO PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(J1abopaTopHOTO OIbITa, TA00PATOPHOM PAOOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO TIPOEKTA);

e yMEHHA y4eOHOrO COTPYJIHMYECTBA CO CBEpPCTHHUKAMH B  COBMECTHOM
MIO3HABATEJIbHOM U HCCIIEIOBATEIIbCKON NEATEIbHOCTH MPHU PELICHUH BO3HHKAIOIINX
npobjieM Ha OCHOBE Yyu€Ta OOIIUX HWHTEPECOB M COTJACOBAHMS  TO3UIIMI
(oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIUS COBMECTHBIX
NEUCTBUM, OMpENIEICHUEe KPUTEPUEB MO OILCHKE KaueCTBa BBIMOJHEHHOW pabOThl U
Apyrue).

PeryasiTuBHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS:

e YMEHHE CAMOCTOSITEJILHO ONpEeACNsITh 1LEIu JACSTEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(DPeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MO3HABATEIbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATh
IPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUU IIPU  BBINOJHEHUU 33JaHUA €  YYETOM
MOJIYYCHHSI HOBBIX 3HAHMI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIIEHUBATh COOTBETCTBUE IMIOJYYEHHOTO PE3yibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEIaracMbl€ B YCIIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB MO OCBOSHHUIO 0053aTEIBHOTO COACPIKAHMUSA,
YCTAHOBJICHHOTO JaHHOUW (denepanbHON pabodeil mporpaMMoOi, BBIACISIOT: OCBOCHHBIC
oOydaroIuMuUCsl Hay4dHbIC 3HAHWS, YMEHHUS W CHOCOOBI JCWCTBUN, CHEIM(PUUESCKHUE IS
MPEeIMETHOW 00JIaCTH «XUMHUS», BUABI ACSITEILHOCTU MO TMOJIYYSCHHIO HOBOTO 3HAHMS, €T0
MHTEPIIPETallny, MNPeoOpa3oBaHUI0 W TPUMEHEHHUIO B pPa3jMYHbIX YYEOHBIX M HOBBIX
CUTYaIUsX.

K xoniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
o pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUHN
AJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOHAs),
BaJICHTHOCTh, OTHOCUTEJbHAsI aTOMHAas M MOJEKyJspHas macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJIIPHAsI Macca, MaccoBast I0JIsI XMMHUYECKOTO AJIEMEHTa B COSAMHEHNUHN, MOJIIPHBINA



00BEM, OKCHU, KHCIIOTA, OCHOBaHHUE, COJIb, 3JEKTPOOTPULIATENBHOCTh, CTENICHb OKUCIICHHUS,
XUMUYECKass peakius, Kilaccupukauus peakiui: peakliud COCIUHEHHUS, peaKIuu
Pa3NOKEHMsI, pEaKIIMKM 3aMEIEHUs], peaklui 0OMeHa, 9K30- U dHJIOTEPMHUUECKUE PEaKIUH,
TErI0BoM 3((eKT peakiuu, siApo aroMma, dIEKTPOHHBIA CIOW aToma, aTOMHasi OpOUTab,
paguyc aToma, XUMHUYECKasl CBA3b, MOJISIPHAS M HEMOJISIpPHAS KOBAJICHTHAs! CBSI3b, MOHHAA
CBA3b, WOH, KaTUOH, AaHWOH, pPAacTBOpP, MaccoBas JOJds BellecTBa (IPOLIEHTHAA
KOHLIEHTpalus) B pacTBOPE;

o WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUNA U NPUMEHSTHh 3TU
MOHSATHUS TP ONMCAHWU BEIIECTB U UX MPEBPALLECHUN;

o UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [UJIi COCTaBJICHHUS (OpPMYN BEIIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIIUN;

o OTPEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, CTENCHb
OKHCIIGHUSI DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAUICKHOCTh BEHIECTB K
oTnpeaenéHHOMY KJIACcCy COSTUHEHHM 1o popMyiaM, BUJl XUMUYECKON CBsI3U (KOBaJCHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COCANHEHUSX;

o packpeiBath cMbIci [leprnoanueckoro 3akona Jl. 1. MeHneneeBa: 1eMOHCTpUpPOBATh
IIOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTHM CBOWCTB XHMHMUYECKHX 3JIEMEHTOB OT UX
nosokeHuss B llepuogmyeckoil cucrteMe, 3aKOHOB COXPAHEHUs MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUYEHMs, 3aKOHAa ABOTaipo;

o ONHKCHIBaTh W XapakTepu3oBaTb TabmuuHyro ¢opMmy Ilepuonuyeckoir cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHAsI noarpymmna (A-rpymnma)» u
«mobounas mnoxarpynma (b-rpynna)», wMaible H  OOJBIIME TEPUOABI, COOTHOCHUTH
0o003HaueHus, KOTOopble HMerTca B Tabmuue «llepuoguyeckas cucteMa XHMHYECKUX
anementoB JI. M. MenneneeBa» C YUCIOBBIMU XApAaKTEPUCTUKAMU CTPOCHHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps[l Aapa, 00IIee YUCIIO 3JIEKTPOHOB U paclpeiesieHue
UX IO 3JIEKTPOHHBIM CJIOSIM);

o KJIACCU(PUIIMPOBATh  XUMUYECKHUE  DJIEMEHTbl, HEOPraHMYeCKHe  BEIIEeCTBa,
XUMUYECKUE PEaKUMH (110 YUCIY M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, IIO
TeroBoMy 3G DeKTy);

o XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUUYECKHUE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  MOATBEP)KJas  ONUCAaHWE  M[pUMEpaMu  MOJIEKYJAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

o MIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMHUUYECKHUX ITPEBPAILICHUI B PA3JINYHBIX YCIOBHUSAX;

o BBIYMCIIATH OTHOCHUTEIBHYK) MOJIEKYJSIDHYKO M MOJSPHYH) MacChl BEILECTB,
MacCOBYIO JOJII0 XUMHUYECKOro 3JeMeHTa Mo (OpMyjie COEIUHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUUECKON peaKiny;

° MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHUE, O0000IIeHHe, CUCTEeMaTH3allhI0, KIAacCU(UKAIMIO, BBIABICHHE MPUYUHHO-
CIEACTBEHHBIX CBS3€M — I M3YYECHHUS CBOMCTB BEIIECTB M XHWMHWYECKUX PEaKLUM,

€CTECTBEHHO-HAYUYHbIE METOJIbl TMO3HAHUA — HAOJNIOJIEHUE, U3MEpPEeHHe, MOJEIMpPOBaHUE,
AKCIEPUMEHT (PEeabHbIl U MBICIICHHBIN);

o ClIeIOBaTh MpaBUJaM TIOJb30BAaHUS XUMHUYECKOM TOCyIOoW U JabOpaTOpHBIM
o0opymoBaHMEM, a TakKe MpaBHJIaM OOpalleHHss C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSAMHU IO BBHIMIOTHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB MO TMOJYyYEHHUIO U
coOMpaHUIO Ta3000pa3HbIX BEUIECTB (BOJOPOAA U KUCIOPO/Ia), IPUTOTOBIECHUIO PAaCTBOPOB



C ONpENEIEHHON MacCOBOM J0JIEM PACTBOPEHHOTO BEWIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKAE OJKCIEPUMEHTHI IO PACIIO3HABAHHWIO PACTBOPOB IIENOYEeH M KHUCIOT C
MOMOIIIBIO UHIUKATOPOB (JIakMycC, peHondTaaerH, MEeTHIOpaHK U APyTrHUe).

K xonmy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
. PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHSATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIA, MOH, KaTMOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUAYECKasl pPEeaKLusl, XUMUIECKasl CBS3b,
TEIUIOBOM 3(PQEeKT peakiuu, MOJb, MOJSAPHBIA O00BEM, pacTBOpP, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  DJIEKTPOJIUTHYECKAs]  JUCCOLMALMsA, pPEaKIUH HMOHHOro oOMeHa,
KaTajJu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U HEOOpaTHMbIe peakluHu,
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEND, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHE, AJJIOTPONUS, aM(POTEPHOCTh, XUMHUYECKasi CBsA3b (KOBAJICHTHAsl, HOHHAS,
MeTaNInYecKasi), KpUCTaUIMuecKas pemiéTka, KOpPpO3us METauIOB, CIUIaBbl, CKOPOCTb
XUMHYECKOUN peaklnu, MpeaeiabHo aonyctumas konuentpanus [1/IK Bemectna;
. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUH U NPUMEHATH 3TH
MOHATHSI TIPYU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
. HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY [Jisi COCTAaBJICHHS (POPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;
. ONPENENIATh BAJCHTHOCTh M CTEIEHb OKHCICHHS XUMHUYECKHUX DJJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTABA, IIPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy
coeluHEeHM 10 (¢dopmyaaM, BHJA XUMHYECKOM CBS3M (KOBAJICHTHAas, WOHHAs,
MeTaJuIMuecKasi) B HEOPraHUYECKUX COCAMHEHUSX, 3apsij] MOHA M0 XUMHUYECKOU (GopMmyIie,
XapakTep cpeapl B BOJHBIX PacTBOpaX HEOPraHWUYECKUX  COCIAMHEHUH,  THI
KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIECTBA;
. packpeiBarh cMbIci [lepuoauueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro TMOHMMAaHHE: OINHCHIBATh M XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuonnueckoi
CUCTEMbl XUMUYECKHUX AJIEMEHTOB: Pa3IMyaTh MOHATUS «TJaBHasg noArpynna (A-rpymnma)»
n «mobounas mnoxarpynna (b-rpynma)», mameie U OoJbllIME€ TEPUOABI, COOTHOCHUTH
0003HAaYEHHUs, KOTOpPbIE UMEIOTCS B TNEPUOJUYECKON Tabnuie, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsan sapa,
oOllee YuCio 3JIEKTPOHOB M PACHPENEICHUE UX MO DJIEKTPOHHBIM CIOSIM), OOBSICHATH
o0lue 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIEMEHTOB M UX COEAMHEHHI B IMpejaesax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOJATPYIII C Y4ETOM CTPOCHHS X aTOMOB;
. KJacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHThI, HEOPraHWMYECKHUE  BEIIECTBA,
XUMUYECKUE peakiuuu (10 YUCIy U COCTaBy YYacTBYIOUIMX B PEAKLIHMH BEIIECTB, IO
TEII0BOMY 3P (HEKTy, 10 U3MEHEHHUIO CTETIEHENH OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);
. XapaKTepu30BaTh (OMUCHIBATh) OOImMEe W cHernupUIecKue XUMUYECKHE CBONCTBA
MPOCTBIX M CJIOKHBIX BEILECTB, MOATBEPXKAAasi ONUCAHUE MPUMEpPAMH MOJEKYJSIPHBIX H
MOHHBIX YPAaBHECHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;
. COCTAaBIIAATb YPAaBHEHUS OJJIEKTPOIUTHYECKONW JTUCCOLMALMM KHCIOT, IIEJIOYEd H
COJICH, TIOJIHBIE W COKpalléHHbIE YpaBHEHUS peakuuid HOHHOTO OOMEHa, ypaBHEHUS
peaKkuui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXKIY BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;
. PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OanaHca ATUX Peakluid;



. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B Pa3TUYHBIX YCIOBHUAX;

. BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (OopMyJie COCIUHEHHS, MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINU;

. coOmoIaTh TIpaBWjIa TOJB30BAHMS XWMHYECKOW TIOCYJI0OM ©  J1TaOOpaTOPHBIM
obopynoBaHuEM, a TakXe TMpaBuja OOpallleHHs C BeNeCTBAMH B COOTBETCTBUU C
MHCTPYKLIMSAMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHUIO U
COOMpaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHAaKa U yIIEKUCIIOro ras3a);

. IIPOBOJIMTH PEAKIIUH, TTOATBEPKAAIONINE KaYeCTBEHHBIN COCTAB Pa3IUYHBIX BEIIECTB:
pacrio3HaBaTh ONMBITHBIM MYTEM XJIOPUA-, OpOMUJI-, HOTUI-, KapOoHaT-, hocdart-, CHIIMKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHUOHbBI aMMOHHMS U HMOHBl M3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;

. MIPUMEHSThL OCHOBHBIC OIEpAlMM MBICIUTEIBHON JNEATEIbHOCTA — aHAJU3 U CHUHTE3,
cpaBHEHHE, 0000I1IeHNHE, CUCTEMATU3aIl1I0, BBIABICHUE TPUUMHHO-CIICACTBEHHBIX CBS3EH —
JUIS U3YYE€HUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUNA, €CTECTBEHHO-HAYUYHBIE METObI
MO3HaHUsI — HAOJIOJICHHE, H3MEpPEHHEe, MOJACIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmenoBanme KommyecTso DJIEeKTPOHHbIE
Ne Hcnoab3oBaHue
/y | PA31€I0B 1 Tem 4acoB Buabl 1esiTeJiIbHOCTH 00y4aKOIMXCH € Y4eTOM Y S — (uudpoBbie)
nporpamMmmal a004el MporpaMMbl BOCITHTAHUS o0pa3oBaTeJbHbBIE
porp Bcero | K/p | II/p p porp «Touka pocta» p
pecypcsl
Pa3zle.11 1. HepBOHa'la.TIbele XUMHYECKHUEC ITIOHATHUHA
Xumuss — .
Becena o 3HaUCHUM XUMUYECKOH HAyKH B )KU3HU
Ba)KHasi 00JIaCTh COBPEMEHHOT'O 06IIECTBA, CIOCOOHOCTH BIAIETh
11 €CTECTBO3HAHUS 11 5 JI0CTOBEPHOI HH(pOPMAIHEl 0 HePEJOBLIX JOCTUKEHUAX U bu6mmorexa [{OK
' Y MPAKTHYECKOM OTKPBITHSIX MEPOBOH 1 OTCUCCTBCHHON XHMHUH, https://m.edsoo.ru/7f41837c
JEATETBHOCTH 3aMHTEPECOBAaHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOMHCTBE
MHpa U o01ecTBa
YCJIIOBCKaA
Pabora B mapax, QopMHpOBaHHE MpPEACTABICHUSI O
COLIMANBHBIX ~ HOPMax W  INpaBWIaX  MEXIMYHOCTHBIX
OTHOILIECHUN B KOJUIEKTHBE, KOMMYHHKaTUBHOU
KOMIICTEHTHOCTH B  OOLIECTBEHHO IMOJIE3HOH, y4eOHO-
HCCIICIOBATENBCKOM,  TBOPYECKOW M JPYrHX  BHIAx Lugposas naGoparopus
BemectBa n JIESITENIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOMH Ludposoii raTunk
P Bbu6mmoreka IIOK
12 XUMHNUYECCKHUC 20 1 ACATCIIBHOCTU TPU BBINTOJIHEHUN leeGHbe, IIO3HABAaTCJIbHBIX TEMIIEPATYPhI HHaTPIHOBLIﬁ; h // d /7f41837
peakuuu 3aj1a4, BBIIIOJHEHHN XUMHUYECKHX JKCIICPUMEHTOB, CO3/IaHUH JAaTYUK TEMIEPATYPHI ttps://m.eds00.ru ¢
YUeOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHHMAHUIO U TePMOIAPHbIii
B3aMMOIIOMOIIIM B TIpoOIlecCe ITOH y4eOHOHW MAeATeNBHOCTH,
TOTOBHOCTH OILICHHMBATh CBOE IOBEACHHE U IOCTYIKH CBOMX
TOBapHIIEil ¢ MO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHUSI TOCIIEACTBUII OCTYIIKOB,;
Hroro o pasneny 31
Paznen 2. Baxuelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCcTB
Boznyx. Becema o Ienecoo6pasHOM OTHOIIGHHWHM K TIPHPOAE Kak Lndposast naboparopus, Becer
N 3NIeKTpOHHBIE; cBeya; konba | bubmmoreka [IOK
2.1 | Kucnopog. 10 HCTOYHMKY JKU3HU Ha 3€eMIJIe, OCHOBE €€ CyIIeCTBOBAHHS,
I1 0 MOHUMAaHHE LIEHHOCTH 3/I0pOBOr0 U Oe30macHoro obpasa maockozonHas 250 wa; noscka | https://m.edsoo.ru/7f41837¢
OHATHE O p P 1S COKUTaHUS BELIECTB
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OKCHaax KI3HH, OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY
(GU3NYeCKOMY M TICHXHYCCKOMY 37I0POBBIO, OCO3HAHHE
LEHHOCTH COOIOJICHHS MPaBWI O€30MIaCHOTO TTOBEACHUS MPH
paboTe ¢ BemiecTBaMH, a TAaKXKE B CHTYalHAX, YTPOKAFOIINX
310pPOBBIO U )KU3HM JIIOAEH
Becena o menecooOpa3HOM OTHOIICHWH K TIPUPOJE Kak
HWCTOYHUKY >KM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS,
Bonopon. MMOHMMaHWe IEHHOCTH 3J0POBOTO W Oe3omacHOro oOpasa [udposas maboparopus
29 ITonsiTHe O 10 JKH3HH, OTBCTCTBEHHOC OTHONICHHE K COOCTBCHHOMY Lludposoit pH. mraTus ¢ Buoauorekxa LHOK
) KHUCJIOTaX U (Gu3M4YeCKOMYy M TCHXMYCCKOMY 37I0POBBIO, OCO3HAHHE 32)KUMOM; II9Th XUMUYECKUX https://m.edsoo.ru/7f41837c
COJIAX LEHHOCTH COOIOIEHUs MPaBUI GE30IaCHOT0 MOBEAEHHs Npu | CTakaHoB (25 MiI); mpoMbIBajKa
paboTe ¢ BemecTBaMH, a TAaKXKE B CHTYalUAX, YTPOKAFOIINX
310pPOBBIO U )KU3HU JIHOJEH
Becema o memecooOpa3HOM OTHOIICHWH K TIPHPONE Kak Indbposas naGopatopus,
HCTOYHUKY JKM3HH Ha 3emile, OCHOBE €€ CYIIeCTBOBAHMA, NPUGOP VIS ONBITOB C
Bosta. PacTBopr. MOHMMaHHe IIEHHOCTH 3/0pOBOro M Oe3omacHoro ooOpasa IIEKTPHYECKUM TOKOM;
23 HOHS{TI/Ie 06 10 JKHU3HHU, OTBETCTBEHHOC OTHOLICHUEC K CO6CTB6HHOMy HUCTOYHUK IMOCTOSHHOI'O TOKA: BI/I6HI/IOTCK3 ]_[OK
(¢uU3NIeCKOMy H TICHXHYECKOMY 3I0pPOBBIO, OCO3HAaHHE MPOOHUPKU — 2 TIT. https://m.edso0.ru/7f41837c
OCHOBaHMAX [EHHOCTH COOJIOICHUS TIPaBUII OE30MAaCHOTO TIOBE/IeHUS Tipu | NPOHYMEPOBAHHBIC; JIYUHHKA,
paboTe ¢ BemecTBaMH, a TAKXKE B CHTYalHAX, YTPOKAFOIIUX CIIMPTOBKa,
3J0POBBIO U JKU3HH JIOCH IPOOKK — 2 IIT, IHHIET
VYpok — urpa, HampaBlIeHHas Ha pPa3BUTHE IO3HABATEIbHBIX
MOTHMBOB, Ha TIOJy4eHHE HOBBIX 3HAHUH 1O XUMUH,
HEOOXOUMBbIE Il OOBACHCHHS HAOJIIOACMbIX MPOIECCOB W
SIBIICHUH, MI03HABaTEJIbHOM, HHPOPMAIMOHHON u
OcHOBHBIE YUTATENbCKOM  KyIbTypbl, B TOM  4YHCIE€  HAaBBIKOB Liudpposas naGopaTopus
2.4 KJ1aCChI 15 CaMOCTOSITENIGHOM ~ paboThl ¢ y4eOHBIMH  TEKCTaMH, Liudposoii pH. mrratus ¢ Buoauorekxa HOK
) HEOPTaHUYECKUX CIPAaBOYHOM JIUTEPaTypod, JAOCTYNHBIMH TEXHUUYECKHUMHU 3KUMOM; ITISITh XUMAYECKUX https://m.edsoo.ru/7f41837c
COCIMHECHUI cpeacTBaMu  MH(OPMALMOHHLIX TEXHOJOIMH; HHTepec K | CTakaHoB (25 mir); mpoMbIBajka
00y4eHHIO W TO3HaHUIO, J0003HATENLHOCTh, TOTOBHOCTh U
CIOCOOHOCTHP K CaMOOOpa3OBaHMIO,  TPOEKTHOH W
HCCIICIOBATEILCKON JICATEIEHOCTH, K OCO3HAHHOMY BEIOOpY
HaIPaBJICHHOCTH U YPOBHS 00y4eHHUs B HallbHEHIIIEM
Hroro no paszneny 45
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Pa3nen 3. [lepuonnyeckuii 3axon u [lepuonnyeckas cucrema xumudeckux 3jiemeHnToB JI. . MeneseeBa.

CTpoeHne aToMoOB. XUMHYecKas CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEILHBIE peaknuu

Hepuonnyeckui VYpok — Gecesia 0 IEHHOCTHOM OTHOIIEHHHU K OTE€YECTBEHHOMY
3aKOH 1 KyIbTypHOMY, HCTOPUYECKOMY M HaydyHOMY HAaCJIEIUIO,
HepI/IOI[I/IquKaSI NOHMMAaHKWA 3HAYE€HUs XUMHYECKOM HAyKd B OKM3HU
31 CHUCTEMA 10 COBPEMEHHOT0 ob1iecTBa, CIIOCOOHOCTH BJIAZIETH BubauoTeka ]_[OK
| XUMHYECKUX JIOCTOBEPHOH HMH(MOPMALHCH O MEPEeAOBBIX IOCTHKCHUSIX H https://m.edso0o.ru/7f41837c
snementos JI. U. OTKPBITUSIX ~ MHPOBOM M OTCYECTBEHHOW  XHUMHH,
MeHieseena. 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe
Crpoenue atoma MHpa 1 odmecTha
VYpok — Wrpa, HampaBlieHHas Ha Pa3BUTHE I03HABATEIbHBIX
MOTHBOB, Ha TIIOJ[yYCHHWE HOBBIX 3HAHUH 10 XHMUH,
HEoOXoANMBIE ATl OOBSCHEHUS HaOII0AaeMbIX MPOLIECCOB U
XUMHYECKas] SIBJICHUH, 5 [I03HABAaTEJIbHOM, UH(OPMALMOHHOH u
CBSI3D. YHUTATEIbCKON uKyJ'II:TprI, B TOM 4YHCJIEC HaBBIKOB LludpoBast naGopaTopus
32 | Oxuennrensio- 16 CaMOCTOSITeUJ'IBHOI/I pa60TvLI ¢ y4eOHBIMH  TEKCTaMH, Ludposoit pH. mraTus ¢ Bubnuoreka ]_[OK
CIIPaBOYHOW  JINTEPATypOH, JOCTYIHBIMH TEXHUYECKUMHU 32)KMMOM; IIATh XUMHUYECKUX https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIb cpencTBaMu HHPOPMAIMOHHBIX TEXHOJIOTUH; crakanoB (25 Mir); IPOMBIBaIKa
HBIC pCaKInu UHTEpeC K OOYYEHHI0 U II03HAHMIO, JI0003HATEILHOCTD,
TOTOBHOCTBH M CIIOCOOHOCTH K CaM000pa30BaHUIO, IPOSKTHOH
Y HCCIIEI0OBATENBCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOOPY
HAalpaBJIEHHOCTH U YPOBHS 00yUeHHs B AajbHEHIIEM
Hroro mo pazneny 26 EH6J_1HOTeKa LHOK
ttps://m.edsoo.ru/7f41837c
OBILIEE
KOJIMYECTBO 102
YACOBIIO
[TPOI'PAMME
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9 KJIACC

HaunmenoBannu | KosmnyecTso yacos DJIeKTPOHHbIE
Ne | e pazaesioB u Hcnonb3oBanue (uudpossbie)
Buabl 1esiTeJJbHOCTH 00y4AIOIIMXCH € Y4€TOM
n/m | TeM Becero |K/p [/ p N odopynoBaHust oOpa3oBaTe/ibHbIE
paﬁoqen nmporpaMmmbl BOCIIMTAHUSA
NnmporpaMmmbl «Touka PocCcTa» PecypcChl
Pa3)1e.11 1. BeIIIeCTBO H XUMHUYECKHUE peaKIuu
Ypoxk — becea 0 IEHHOCTHOM OTHOIICHUH K OT€IECTBEHHOMY
[ToBropenue n KyJIbTYpPHOMY, MCTOPUYECKOMY W HAay4yHOMY HAaCJIEAHIO,
erIy6neHHe NOHMMAHHs 3HAYEHUs XHUMHUYECKOM HAayKd B KU3HHU Bu6 ]_[ OK
3HaHUH COBPEMEHHOTO o01ecTna, CIIOCOOHOCTH BIAJCTh nooTeKa
11 5 1 y y https://m.edsoo.ru/7f41a
OCHOBHBIX JIOCTOBEpHO# MH(popManueidl 0 NepenoBBIX NOCTHKEHUIX H 636
pasenos Kypca OTKPBITHAX MHPOBOH u OTEUECTBEHHOU XUMUH, I
8 Kiracca 3aMHTEPECOBAaHHOCTH B HaYYHBIX 3HAHHMAX 00 yCTpOWCTBE
Mupa ¥ o0I1ecTBa
Ypox — urpa, HanmpaBJICHHas Ha Pa3BUTHE IO3HABATEIHHBIX
MOTHBOB, Ha IIOJy4YeHHE HOBBIX 3HAaHUH MO XHUMHH,
HeoOX0ouMBbIe ISl OOBSICHEHHS HAOJI0JaeMBIX MPOIIECCOB H
SIBIICHUH, M03HABATEIbHOM, HHPOPMATMOHHOM u
OcHOBHBIC YUTATENBCKOM  KyJNBTYPH, B TOM  YHCIE€  HABHIKOB Hudposas naboparopus Bu6 OK
1.2 3aKOHOMEPHOCT 4 CaMOCTOSITENNLHON ~ paboThl ¢ y4eOHBIMH  TEKCTaMH, npobupks — 2 mT. htl'/[I H/P/IOTeé(a I 17541
. . N TIPOHYMEPOBAHHbIE; TyIHHKA,; Jim. .
U XUMHUYIECKHX CIpPaBOYHON JIMTEpaTypod, MJOCTYNHBIMH TEXHHYECKHMHU pory I():HI/IpTOBKa' y ’ 6325 m.edso0.ru a
o ’ —_—
peakuuii CpeAcTBaMH HH(OPMAIMOHHBIX TEXHOJIOTMH; HMHTEpeC K IPOGKH — 2 1T, HHIET
00y4YeHHMIO M MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K CaMOOOpa3OBaHUIO,  INPOEKTHOH U
HCCIIE/IOBATEIbCKON JIEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HAaIpaBJIeHHOCTH M YPOBHS 00yUCHHMS B JaIbHEHIIIEM
ODJIEKTPOIUTHY Becena o 11enecoo0pa3sHOM OTHOIIEHHH K IIPHPOAE Kak Hudposas naboparopust
ecKas UCTOYHMKY JKU3HH HA 3eMIe, OCHOBE €& CyIIEeCTBOBaHUS, Ludposoii narumx
snextponpoBoasoctu npubop s | budbmmorexa LIOK
JccOMaIusl. MOHMMaHKWE IIEHHOCTH 3JI0pOBOro M Oe3omacHoro obpasa
1.3 8 1 1 OIIBITOB C DNEKTPUUIECKUM TOKOM; https://m.edsoo.ru/7f41a
XuMHueckue KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
MCTOYHHUK IMOCTOSIHHOTO TOKa: 636
peaKuHH B q)H?;H‘IeCKOMy U TCUXHUYCCKOMY 3A0POBBIO, OCO3HAHUEC HpO6I/IpKI/I — 2 T,

pacTBopax

HOECHHOCTHU CO6J'IIO,HCHI/I${ npaBuil 0e30I1aCHOr0 NOBCJACHUS TTPU

NIPOHYMEPOBAHHbIE; JIyUHHKa,;
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paboTe ¢ BemecTBaMH, a TAKXKE B CUTyalUsX, YIPOXKAOIMINX
310pPOBbIO U KHU3HU JIIO1EH

CIIUPTOBKA;
MPOOKH — 2 IIT, MUHIIET

Uroro no pazgeny

17

Pasznea 2. Hemera/iibl M X COeTUHEHUA

Becena o 1enecoo0pa3sHOM OTHOIICHHUHM K IPUPOAEC Kak

O6mas WUCTOYHUKY JXU3HH Ha 3emile, OCHOBE €€ CYIIeCTBOBAaHUS,
XapaKTCPUCTUK MOHMMaHWE IEHHOCTH 370POBOTO W 0Oe30macHoro obpasza
Iudpoas mabopatopus bubnuorexa [IOK
a XUHMHUYCCKUX JKM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY .
21 4 [udpoBoii faTIuK TeMIepaTyphl https://m.edsoo.ru/7f41a
SJIEMEHTOB (Gu3MUeCKOMYy M TNCHXHYECKOMY 3[JO0pPOBBIO, OCO3HAHHE TATHHOBL 636
VIIA-rpynmsL. [IEHHOCTH COOIIOZICHHS MPABII OE30MACHOTO MOBEICHNUS TIPH =
T aIIOreHEL paboTe ¢ BENIECTBAMH, & TAK)KE B CHTYALHUSIX, YIPOKAIOIIUX
3I0POBBIO U KU3HU JIFOIEH
O6mas Vpok — 6ecesia 0 IIEHHOCTHOM OTHOIIEHUH K OTEUECTBEHHOMY
XapAKTEPHCTHK KYTBTYPHOMY, HCTOPHMECKOMY M HaydHOMY HACHEIMIO,
[OHMMAHHUS 3HAYEHUS XHUMUYECKOW HAYKH B IJKU3HU
a XUMHUYECKUX [udposas naGopatopust bubnmnoreka [HOK
COBPEMEHHOTO oOriecTRa, CIIOCOOHOCTH BJIAJICTh 9
2.2 | onemeHTOB 6 . . [TudpoBoii JaTYMK TeMIIEPATYPbI https://m.edsoo.ru/7f41a
A JIOCTOBEPHOM MH(pOpMALMEd O MEPENOBBIX NOCTHKEHUSIX U ATHHOBL 636
VI -rpyl:IHLI. OTKPBITMSIX ~ MHPOBOM M OTEYECTBEHHOH  XHUMHUH, ==
Cepau eé 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
COCANHCHUS MHpa 1 00IIecTBa
O6mas Vpok — Gecesia 0 IIEHHOCTHOM OTHOIIEHHH K OTEYECTBEHHOMY
XapaKTEPUCTHK KYJTSTYPHOMY, WCTODUYECKOMY 1 HaydHOMY HACHeMio,
[OHMMAHHUs 3HAYEHUS XHUMUYECKOW HAYKH B IKU3HU
a4 XMMHAYCCKUX Ludposas maboparopus bu6munorexa [IOK
COBPEMEHHOTO o01ecTBa, COCOGHOCTH BIIAJIETh 8
2.3 | onemenroB VA- 7 . . [udpoBoii faT4rK TeMmeparypsl https://m.edsoo.ru/7f41a
JOCTOBEPHON MH(pOPMAIMEN O MEPENOBBIX NOCTHKEHUSX M N
rpynmsl. A30T, . . IJIATHHOBBIN 636
OTKPBITHSIX ~ MHPOBOH M OTEYECTBEHHOW  XHMMHH,
ocdop u nx 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOHCTBE
COCANHCHUSA Mupa 1 00IIecTBa
O6mas VYpok — Gecena 0 IECHHOCTHOM OTHOLIEHHH K OTE€UYECTBEHHOMY
XapaKTEPUCTUK KYJbTypPHOMY, HMCTOPMYECKOMY M HAy4HOMY HACJEIMIO, Ludposast na6opaTopust but6mmorexa [IOK
2.4 | a XUMHYECKUX 9 NOHMMAaHWs 3HAYEHUs XHMHMYECKOM HAyKd B IKM3HH LindpoBoii 1aT4KK TeMIIEpaTyphl https://m.edsoo.ru/7f41a
SIIEMEHTOB COBPEMEHHOTO 001ecTBa, CrocoGHOCTH BIIAJIETH IUTATUHOBBINA 636

IVA-rpynmsr.

JIOCTOBEPHOH MH(pOpMaIeit 0 MepeaoBhIX JOCTHKECHISIX U
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Yraepon u

COCIUHECHUA

KPEMHHI U X

OTKPBITHSX MHUPOBOH u OTEUYECTBEHHOU XUMUH,
3aMHTEPECOBAaHHOCTH B HAy4YHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa U o0mecTBa

Hroro no pazgeny

26

Pasznea 3. Merajuiibl 4 UX COeIHHEHNSA

Becena o 1enecooOpasHOM OTHOLICHHH K TPHPOIE Kak
HCTOYHHMKY >KH3HM Ha 3emile, OCHOBE €€ CYyIIeCTBOBAHMS,
MOHUMAaHKUE ICHHOCTA 370POBOTO M 0Oe30macHoOro obpasa

OO6mme bubnuorexa [JOK
N JKM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
3.1 | cBoiicTBa 4 https://m.edsoo.ru/7f41la
(dusMueckoMy W ICHXHUYECKOMY 3/I0POBBIO, OCO3HAHHE
METAJJIOB Hudposas maboparopus 636
LEHHOCTH COOJIIOJICHUS TTPAaBHII 0E301IaCHOTO MOBEACHHS TPU .
Hudposoit gaTank
pabote ¢ BeliecTBamH, auTaKme B CUTYyallUsX, YIPOXKAIOIINX >TEKTPOTPOBOHOCTH TPHGOP /TS
3M10POBLIO M JKU3HH JIFOACH OTIBITOB C BIIEKTPUUECKAM TOKOM;
Becena o memecooOpa3HOM OTHOIIEHWH K TIPUPOAE Kak MCTOYHHK ITOCTOSAHHOI'O TOKaA:
UCTOYHUKY >XM3HH Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUS, NPOOUPKA — 2 IIT.
MIPOHYMEPOBAHHbIE; CIIUPTOBKA;
o MOHMMAaHUE IIEHHOCTH 3J0pPOBOTO W 0e30macHoro obpasa
Baxwneiimue NPOOKK — 2 IIT, MUHIET bubnmnoreka [JOK
JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
3.2 | MeTaIbl U UX 17 https://m.edsoo.ru/7f41a
(u3nueckoMy U ITICHXHYECKOMY 3JI0POBBIO, OCO3HAHHUE 636
COCTMHCHUA [IEHHOCTH COOJIOICHUS MPaBWJI O€30MaCHOTO MOBEICHUS TIPH —
paboTe ¢ BellecTBaMu, a TAKXKE B CUTYalHUsIX, YIPOKAIOIIUX
3JI0POBBIO U XKHU3HH JHOJIEH
Hroro no paszneny 21

Pasznen 4. XuMus 1 oKpy:kaomas cpeaa

Becena o0 1enecoo0pa3HOM OTHOIICHHHM K INPUPOAE Kak
WCTOYHHUKY JKH3HM Ha 3eMiie, OCHOBE €€ CyLIeCTBOBAHMS,

Hudposas maboparopus
Hudposoit naTank

Bemwecrsa u MOHUMaHWE IEHHOCTH 3J0POBOTO M 0Oe30macHoro obpasza 3JIEKTPOIIPOBOAHOCTH IIPUGOP IS Bu6morexa LIOK
41 MaTc€puraibl B 4 )KU3HH, OTBETCTBEHHOE OTHONICHUE K 006CTBeHHOMy OIIBITOB C DJICKTPUYCCKHUM TOKOM; httos:// d /7f41
. SKH3HH (u3nueckoMy W TICUXWYECKOMY 37I0POBBIO, OCO3HAHHUE HWCTOYHHUK IMOCTOSHHOTO TOKa! ps.//m.€eds00.1u a
6 _2 636
JeIOBEKA LEHHOCTU COOJIIOJICHHS TPABWII OE30MACHOTO TOBEACHUS MPU OpooUpKH mT.
paboTe ¢ BemlecTBaMH, a TaKXKe B CUTYAIUAX, YTPOKAOIINX NPOHYMEPOBAHHBIC; CIIUPTOBKA,
3JI0pOBBIO U JKU3HHU JIOAEH MpOOKH — 2 LT, IIHHIET
Htoro 1o pazaeny 4
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