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MMOACHUTEJIBHASA 3AIINCKA
Craryc I0OKYMEHTA
Pa6ouas nporpamma pa3zpaboTrana Ha OCHOBE:

J ®enepanbroro 3akona PO «O6 obpazoBanuu B Poccuiickoit @eneparumy Ne273 —D3;

o denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 0011ero 00pa3oBaHus (YTBEPKICH MprUKkazoM MUHHCTEPCTBA 00pa30BaHMS
u Hayku P® ot 17 nexadps 2010 r. Ne 1897);

. denepanbHO  amanTHPOBaHHOW 00pa30BaTeIbHOM MPOrPaMMBI  OCHOBHOTO oOmIiero oOpa3oBaHUsS it  OOYYalOIMUXCS C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMHU 370pOBbsi, yTBepkaeHHOM 24.11.2022 r. Munnipocsemenus: PO mo Ne 1025;

J AnantupoBaHHON 00pa3oBaTelbHON NpPOTpaMMbl OCHOBHOTO oOmiero oOpa3oBaHusi [oCymapCTBEHHOroO OMOPKETHOTO 0011e00pa30BaTeIbHOTO
YUPEKACHUS «ATBMETHEBCKAs! IIKOJIA-MHTEPHAT JUISL IETeH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS»;

. YuebHoro miana [ocymnapcTBEHHOrO OFOPKETHOTO OOMIC00pa30BATEIILHOTO YUPEKICHUS «AJIBMETHEBCKAsl IIKOJA-WUHTEpHAT Ui JeTeH C
OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbBSI;

J [TonoxxeHust 0 CTPyKType, MOpsSaKe pa3pabOTKH W yTBEPXKACHUS PadOYMX MPOrpaMM Y4eOHBIX KypCOB, IPEIMETOB, JAUCHUILIUH [OCyIapCTBEHHOTO
OIOKETHOTO 0011e00pa30BaTEILHOTO YUPEXKICHHS «AJTbMEThEBCKAsI IIKOJIA-MHTEPHAT IS IETEH ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI»;

. Paboueii mporpammbl BociUTaHUSI AJTbMEThEBCKOM IIIKOJIBI-MHTEPHATA,

. denepanbHOrO TMEpevyHs y4eOHHWKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHBIX) K HCIOJIB30BAHUIO B 00OpPa30BaTeIbHOM IIPOIEcCe B 00pa30BaTeIbHBIX
YUPEIKACHUSX;

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

IIporpamMma 1Mo XUMHMHM Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs COCTaBI€HA Ha OCHOBE TPEOOBaHMM K pe3ylbTaraM OCBOCHUS OCHOBHOH
o0pa3oBarebHOM MpOrpaMMbel OCHOBHOTO 0011ero odpazosanusi, npezacrasieHHbx B @I'OC OO0, a takxke Ha ocHOBe ¢enepanbHON paboueil mporpaMMel
BOCIUTAHUS U ¢ YYETOM KOHLIETIIIUY MpenojaBaHus yueOHoro npeaMera « Xumus» B o0pa3oBareibHbIX opranusanusax Poccuiickoii @enepanui.

ITporpamma mo XuMuM Ja€T NpeACTaBICHUE O ILeNsAX, oOIIel cTpareruu oOyueHHs, BOCHUTAHUS M pa3BUTHs OOYJaroIIMXCs CPEICTBAMM y4eOHOTO
IIpeaMeTa, YCTaHAaBIUBAaeT 00s3aTelIbHOE NPEAMETHOE COAEP KAHUE, NIPETyCMaTPUBAET PAacIpPe/IeIeHue €ro Mo KjaccaM U CTPYKTYPHUPOBAaHHUE IO pas3zienaM U
Te€MaM IIPOrpaMMbl 10 XUMHH, ONPEIEINIAET KOJINYECTBEHHBIE U KAYECTBEHHBIE XaPAKTEPUCTUKU CONEPIKAHUS, PEKOMEHIYEMYIO MOCIEN0BATEIbHOCTh U3YUEHUS
XUMHHM C Y4ETOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBA3€H, JOTMKM Y4eOHOro Ipoliecca, BO3PacTHBIX OCOOEHHOCTEH OOy4aroIuxcsi, Onpenesiser
BO3MOXKHOCTH TpeaMeTa Ul pealu3alui TpeOOBaHUH K pe3ylbraraM OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOM MpOrpaMMbl Ha YpOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHUs, a TakXke TpeOOBaHMUU K pe3yiabraraM OOydeHHs XMMHU Ha YPOBHE Lieled M3ydeHHsl NMpeAMETa U OCHOBHBIX BHJIOB y4eOHO-TI03HABaTENIbHOMN
AEATEIbHOCTH 00Yy4aroIEerocs o OCBOCHUIO YU€OHOIO COIEpKAHUSI.

3HaHMe XUMHH CIY)KUT OCHOBOH ISl OPMHUPOBAHHUS MUPOBO33PEHHS 00yUaIOLIErocsi, €ro NpeACcTaBlIeHUu 0 MaTepHalbHOM €AMHCTBE MUPA, BAXKHYIO
poJIb UrparoT hopMUpyeMble XUMHUEH MPECTaBICHUs O B3aUMOIIPEBPAIIEHUSX YHEPTUU U 00 BOJIIOLMHU BEUIECTB B MPUPOJIE, O MYTAX peUIeHUs I00aIbHBIX
Ipo0JIeM yCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPEBOM, SHEPIETUUECKOH, MUIIIEBOM U KOJIOTMYECKON 0€30IaCHOCTH, IIPOOJIEM 3ApaBOOXPAHEHMSL.

N3ydeHne XuMHuu:

e CIOCOOCTBYET peaju3alii BO3MOXKHOCTEN JJI caMOpa3BUTHSI U (DOPMUPOBAHUS KyJIbTYpPbl IUYHOCTH, €€ 00111el U (PyHKIIMOHATBHONU I'PaMOTHOCTH;
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® BHOCHUT BKJIQJ B ()OPMHUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH OOy4aroIIuXcsi, HABBIKOB MX CaMOCTOATENBbHON yueOHOH NesTenbHOCTH,
HKCTIIEPUMEHTAIBHBIX M UCCIICAOBATEIbCKIX YMEHH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOW KHU3HH, TaK U B MPO(eCcCHOHATBHON e TeTbHOCTH;
® 3HAaKOMHUT CO CHEUU(HUKON HAyyHOrO MBILIUICHUS, 3aKJIaJblBA€T OCHOBBI IIEJIOCTHOIO B3IVIAJa HAa EAMHCTBO IPHUPOJBI U UEJIOBEKa, SBIIAETCS

OTBETCTBEHHBIM 3TAIlOM B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00Y4arOLINXCS;

e crocoOcTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAyYHBIM 3HAHHUSIM, K IPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJax B

IKOJIOTHUYECKOE 00pa30BaHUE 00YUaIOIIUXCSL.

JlaHHble HampaBieHUs B OOy4eHHMH XMMHUU OOECIEeYMBAIOTCSA CHELM(UKON colepkaHHus Y4eOHOro IpeAMeTa, KOTOPBIH SBISAETCS MeJarornyecku
a/IalITUPOBAHHBIM OTPaXEHHEM 0a30BOM HAyKU XMMMH Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OmIEro 0Opa30BaHMs OPUEHTHUPOBAH HA OCBOEHHE OOYYarOIIMMUCS CHCTEMBbl II€PBOHAYAIBHBIX MOHATHH XUMMH,
OCHOB HEOPraHMUYECKOM XMMUHU U HEKOTOPBIX OTJEJIbHBIX 3HAYMMBbIX ITOHATHN OPraHN4eCKON XUMUU.

CrpykTypa coiepkaHus MPOrpaMMbl IO XUMHHM C(OPMUPOBaAHAa Ha OCHOBE CHUCTEMHOro mnojaxona k €€ usydeHuro. CopepikaHUe CKIIAIbIBACTCA W3
CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE UM CHCTEMbI MOHATUN O XUMHYecKoW peakuuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OpPraHM30BaHbI I10
IIPUHLIMITY [10CIIEN0BATEIBLHOIO Pa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUYECKUX MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3axkona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOEHUH aTOMa U XUMUYECKON CBS3H;

— MpeJICTaBICHUH 00 IEKTPOTUTUYECKOIN TUCCOLMALINY BELLIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE AMITMPUYECKHU MOJTYYEHHBIX M OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO
YPOBHS K JIpyroMy, BBINOJHSS (YHKUUU OOBSICHEHHUsS M MPOrHO3UPOBAHMS CBOMCTB, CTPOECHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U MOJIY4YEeHUs
M3y4aeMbIX BELIECTB.

OcBoeHne mporpamMMbl 0 XMMUHU CIIOCOOCTBYET (POPMUPOBAHMIO MPEJCTABICHUS O XUMUUECKONH COCTABIAIONIEH HAydHOM KapTUHBI MHUpa B JIOTUKE €&
CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUICHUS K HAyYHOMY 3HAHUIO U METOAaM I03HaHUs B HayKe. V3yueHre XuMuu IpOUCXOAUT C IPUBIICUEHN €M 3HAHUH U3
paHee U3y4EeHHBIX YUeOHBIX MpeaMeToB: «OKpyxarouuii Mup», «buonorus. 5—7 knacebl» 1 «Pu3uka. 7 Kiaacey.

[Ipn n3ydyeHnn XMMUU TPOUCXOAUT (OPMUPOBAHUE 3HAHMM OCHOB XMMMUYECKOM HAayKH Kak OOJIaCTM COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKOU
JeSTeIbHOCTH YeIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYIBTYpHl. 3ajaya yuyeOHOro mpeaMera COCTOUT B (DOPMHUPOBAHUM CHCTEMBI XMMHUYECKHX
3HAHUNA — BaXHEUIIMX (DaKTOB, MOHATUHN, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3bIka HayKH, B
NPUOOLIEHNN K HaydHBIM METOJaM MO3HAHMS MPU U3YUYEHHH BEIIEeCTB M XMMUYECKUX peakluil, B pOPMUPOBAHUM U PA3BUTUHU MO3HABATENbHBIX YMEHUN U UX
NPUMEHEHUH B Y4YeOHO-IO3HABAaTEIbHOW U Yy4eOHO-HCCIIE0BATENbCKOM JEsTebHOCTH, OCBOEHUHM IpaBWil 0Oe30macHOro oOpallleHusi C BEleCTBaMHU B
IIOBCEIHEBHOM JKH3HH.

[Ipu u3ydeHnn XMMHHN Ha YPOBHE OCHOBHOTO 001Iero 00pa30BaHus BaXKHOE 3HAYEHHE TPUOOPETH TaKue e U 3aJa4H, Kak:

— (hopMUpOBaHNE MHTEIJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSATEIILHOMY MPUHSATHIO PEIICHUH,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBIEHHOCTh OOyuYeHHs Ha CHUCTEMaTH4yecKoe MPHOOIIEHHE OOYdYaloIIMXCS K CAMOCTOSTEIbHOM IO3HABATENBHOU NEATENbHOCTH, HAyYHBIM
MeTOoZaM MOo3HaHus, (GOPMUPYIOIIMM MOTHBAILIMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMHUH;

— obecrieueHue YCIOBHH, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYHYaAIOIIMMHUCS OIbITa Pa3sHOOOpa3HOM AeATEIbHOCTH, MO3HAHMS W CaMOIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), UMEIOLIUX YHUBEPCAIbHOE 3HAYSHHE ISl Pa3JIMYHbIX BUJOB JIEATEIbHOCTH;
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— (dopmupoBanue oO0meld (QYHKIMOHAIBHON W €CTeCTBEHHO-HAYYHOW TI'PAMOTHOCTH, B TOM YHCIE yMEHUW OOBSCHATH U OIECHUBATH SBICHUS
OKPYKAIOIIEro MHUpA, WUCIOJIb3Yysl 3HAHUS W ONBIT, TOJyYEHHBIE NPU WU3YYCHHH XUMHH, MPUMEHSITh UX MPU PEHICHUU MPOOJIeM B MOBCEIHEBHOW XU3HU U
TPYAOBOM JEATEIBHOCTH;

— ¢opMupoBaHUE y OOYYAIOIIMXCA TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAHUS IEHHOCTH XHMHYECKHUX 3HAHWUU JUISI BBIPAOOTKH DKOJOTUYECKHU
11e1ecCO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOH ACSITEILHOCTH B LIETSX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIHMTAHUIO Ha OCHOBE YCBOEHHUS OOIICUETIOBEUCCKHUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIIS U HAMPABICHHOCTH AaJIbHEHIIIET0 00yYeHUSI.

CBSI3b C PABOYEHN MPOT'PAMMOM BOCITUTAHU S LIKOJIBI

PeaJ'II/IBaHI/IH BOCIIMTATCJIBHOTO ITOTCHIIMAJIA YPOKOB XHMHH (ypquofI ACATCIIbHOCTH, AyAUTOPHBIX 33H$ITI/II71 B paMKaX MAaKCHMaJIbHO I[OHyCTHMOfI
yueOHOIl Harpy3KH) IpeaycMaTpUBaeT:

- MAKCHUMAJIBHOC HCIIOJIB30BAHHUEC BOCIIUTATCIIBbHBIX BOBMO)KHOCTG?I COACPIKAHUA yp0KOB JJISL (1)OpMI/IpOBaHI/I$I y O6leaIOL[II/IXC$I pOCCHﬁCKI/IX
TpaI[I/IIlI/IOHHI)IX IlyXOBHO-HpaBCTBeHHI)IX n COHI/IOKyJII)TypHI)IX HeHHOCTeﬁ, pOCCHfICKOFO I/ICTOpI/IIIeCKOI‘O CO3HAHHUA Ha OCHOBC HCTOpI/I‘IGCKOFO HpOCBeHIeHI/Iﬂ;
HO,Z[60p COOTBeTCTByIOIHeFO COACPIKaHUA ypOKOB, Sa,Z[aHI/Iﬁ, BCIIOMOI'aTCJIbHBIX MaTr€pualioB, HpO6J'IeMHI>IX CI/ITyaLII/Iﬁ JJISL 06cy)KI[eHI/II7[;

- BKIIFOUCHHC B cozIepn(aHHe ypOKOB IICJICBBIX OpI/IeHTI/IpOB peByJILTaTOB BOCIIMTaHUA, UX yqu B OHpeI[eJIeHI/II/I BOCIIMTATCIIBHBIX 3a1a4 ypOKOB, 3aH$ITI/II7I;

- BLI60p MECTOOOB, MCTOJHUK, T@XHOJ‘IOFI/IFI, OKa3bIBAKOIIINX BOCIIUTATCIIBHOC BOSI[CI‘/'ICTBI/IG Ha JUYHOCTBb B COOTBCTCTBHMH C BOCIIMTATCIBHBIM HACATIOM,
I ECJIbIO U 3aJa4aMU BOCIIMTaHU, IICJICBBIMHU OpI/IeHTI/IpaMI/I pe3yJII)TaTOB BOCIIMTAaHUA, peanmaumo npnopnTeTa BOCIIMTAHHUA B yqe6Hoﬁ JACATCIIbHOCTH,

- IIPUBJICYCHUC BHUMAHUA O6y‘la}0H_[I/IXC$I K HCHHOCTHOMy acneKTy I/ISyIIaeMLIX Ha ypOKaX npeaMETOB, ABJICHUHA U CO6BITI/II71, HHUIOUHUPOBAHUC
O6cy)KIleHI/II71, BI)ICKaBBIBaHI/Iﬁ CBOCT'0O MHCHUA, BBIpa6OTKI/I CBOCIO ITMYHOCTHOI'O OTHOIICHUSA K I/ISyIIaeMI)IM CO6I)ITI/I$IM, ABJICHUAM, JIN1LIaM,

- IPUMCHCHUC HNHTCPAKTHBHBIX (bOpM y‘le6HOI7[ paﬁoTLI — I/IHTCJ‘IJ‘IeKTyaJ'ILHLIX, CTHMyJIPIpy}OI_HI/IX H03HaBaTeJ'IBHy'IO MOTHBAIIUIO, UT'POBBIX MCTOIHK,
JUCKYCCUH, AAIOIIUX BO3MOXXHOCTH NPUOOPECTH ONBIT BEAEHUS KOHCTPYKTMBHOIO JAMAJIOra; IpYyNIOBOM pabOThl, KOTOpas YYUT CTPOUTH OTHOILEHUS U
,HeﬁCTBOBaTB B KOMaHJAEC, CHOCO6CTByeT pa3BI/ITI/IIO KpI/ITI/IIIeCKOFO MBIIIJICHH A,

- moOyxzaeHue oOyJarommxcsi coOIonaTh HOPMBI TOBEJIEHUS, IpaBWia OOLIEHHS CO CBEPCTHUKAMHM U TEJarorM4ecKuMu pabOTHUKaMH,
COOTBETCTBYIOIIME YKJIa/1y LIKOJbI, YCTAHOBJICHHUE U MOMIEPKKY J0OpoxkKenaTeabHol arMochepsl;

- opraHmaumo HaCTaBHHNYCCTBA MOTI/IBI/IpOBaHHHX nu 3pyI[I/Ip0BaHHI>IX O6yanOHII/IXC$I HazQ HeyCHeBaIOHlI/IMI/I OJHOKJIaCCHHKaMH, B TOM YHUCJIC C OCO6I>IMI/I
O6paSOBaTeJIBHBIMI/I HOTpe6HOCT$IMI/I, JAKIICTO O6y‘laIOH_II/IMC}I COIINUAaJIBbHO 3H8HI/IMI>II71 OIIBIT COpr,HHI/I‘{eCTBa nu B3aI/IMHOI71 IIOMOIIIH,

- I/IHI/IHI/II/IpOBaHI/Ie nu HOI[Z[Gp)KKy I/ICCJ‘ICI[OB&lTCJ‘IBCKOﬁ HCATCIIBHOCTHU O6yanOHII/IXC$I, HJ‘IaHI/IpOBaHI/Ie 1 BBIIIOJIHCHUC I/IH)II/IBI/II[yaJ'II)HI)IX n l"pyHHOBI)IX
HpoeKTOB BOCHI/ITEITCJ‘IBHOfI HaHpaBJ'IeHHOCTI/I.

Pesynprarel equHCTBa y4eOHOM M BOCHUTATEIbHOW JESATENILHOCTH OTPa)KeHbI B paszerne padoueil mporpammbl «JIMYHOCTHBIE pe3yiabTaThl W3Y4EHUS
yq66H0r0 HpeI[MeTa «XUMHUIY HA ypOBHe OCHOBHOI'O 06]].[61“0 06p330BaHI/ISI».

MECTO YYEBHOI'O IPEIMETA «XUMUS» B YHEBHOM IIVIAHE
B cucreme o6mero oOpazoBanust «XuMHUS» SBISETCS 00f3aTENbHBIM Y4YEOHBIM MPEAMETOM, KOTOPBI BXOJUT B COCTaB IpeIMETHOW obiacTu
«EcTecTBeHHO-Hay4YHbIE IPEMETBI».
Cpoxk ocBoeHus padoueit mporpammsr: 8-10 kiaccel, 3 roga
KonunuecTBo yacoB B yueOHOM IJ1aHe Ha U3yueHue npeamera (34 yueOHble Helenm)
B cooTBeTcTBUU € y4eOHBIM IJIAHOM Ha OCBOEHHUE Y4EOHOTO MpeaMeTa « XUMHUS» OTBOAUTCS:
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8 kiacc — 2 yaca B Hezento (68 4acoB B 1)
9 xnmacc — 2 yaca B Henento (68 4acoB B roj)
10 kitace — 2 yaca B Hezento (68 4acoB B rof)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHN

JIn4HOCTHBIE pe3yJIbTAThI:

JInuHOCTHBIE PE3yAbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl AOCTHTAIOTCS B XoA€ OOyYeHHMS XUMHH B €JUHCTBE y4eOHOW U
BOCIIUTATEIbHOMN JESITEIBbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMHU COLMOKYIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU
B 00IIECTBE NPaBUIAMU U HOPMaMHM HOBEIEHHS U CIIOCOOCTBYIOT IIPOLECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIMU 00yJarOIUXCS.

JInuHOCTHBIE PE3yabTaThl OTPAXkAOT TOTOBHOCTh OOYUarOIIUXCsl PYKOBOACTBOBATHCS CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUI U pacIIMpeHne OmbITa
JEATeNbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHMSA: [IECHHOCTHOIO OTHOUICHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY M HAyYHOMY HACJI€AMIO, TOHUMaHUS
3HAYEHUsI XUMUYECKOIN HayKH B )KM3HU COBPEMEHHOIO OOLIECTBA, CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMaIUeil 0 epeJOBbIX JOCTUKEHHUSIX U OTKPBITHSIX
MHUPOBOH M OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOMcTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA: MIPE/ICTABICHUS O COL[MAIIbHBIX HOPMAaxX M MpaBUJIaX MEXJIMYHOCTHBIX OTHOIIECHUN B KOJJIEKTUBE, KOMMYHUKAaTUBHOU
KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJE3HOM, Yy4eOHOMCCIIEA0BATENbCKOM, TBOPUECKOM M JPYIMX BHUJAAX JESATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOMN
COBMECTHOH JESITEIBHOCTH TPU BBITIOHEHUH y4eOHBIX, TIO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUH XUMHUYECKHX JKCIIEPUMEHTOB, CO3aHUU Y4EOHBIX MPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOLIH B MPOLIECCe 3TOW yueOHOI 1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHE U MOCTYIIKU CBOMX
TOBapULIEH C MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 NMO3HAHMS: MUPOBO33PEHUYECKUE MPE/ICTABICHUS O BEILIECTBE M XMMUYECKOW peakiMH, COOTBETCTBYIOLIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKH U COCTAaBJISIOLIME OCHOBY JJIi OHMMAaHHUS CYIIHOCTH HAay4HOM KapTHHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHA IPUPOJIBI, B3aUMOCBA35IX YEJIOBEKA C IPUPOAHON CPEOH, O POJIM XMMHUH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

[I03HABaTEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HA IOJyYE€HUE HOBBIX 3HAHUH 10 XUMHUU, HEOOXOTUMBbIE NJs1 00bACHEHUS HAONIOJaeMbIX MPOLIECCOB U SIBJICHUM,
M03HaBaTeNbHON, MH(OPMALIMOHHON M YMUTATEIbCKOM KyJIBTYphl, B TOM YHCJIE€ HaBBIKOB CaMOCTOATENBbHOH padoThl ¢ Yy4eOHBIMH TEKCTaMM, CIIPaBOYHOIL
JUTEPaTypoH, TOCTYIHBIMH TEXHUUYECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHUI;

MHTEpeC K OOYUYEHHUIO U MO3HAHMIO, JIF0O03HATENbHOCTh, FTOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHHUIO, MPOEKTHONW M MCCIE0BATEIBCKON NesITeIbHOCTH, K
OCO3HAHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00yUeHUS B JaJbHEHIIIEM;

4) ¢popmMupoBaHHUs KYJbTYPBI 310POBbsi: OCO3HAHHME LIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 310POBbIO, YCTAHOBKU Ha 3J0POBBIN
o0Opa3 >KM3HHM, OCO3HAHHE IOCJIEICTBUN M HENPHUSITHE BPEAHBIX MPHUBBIYEK (YHMOTPEOSEHUS aJIKOTOJsl, HAPKOTUKOB, KYpPEHHMsI), HEOOXOAMMOCTH COOJIIOACHHUS
NpaBuiI 0€30MaCHOCTH MPH 0OpAIeHUH ¢ XUMHUYECKHMHU BEIIECTBAMU B OBITY M pealbHON KU3HH;

5) TpynoBoro BocnuTaHMs: UHTEPEC K MPAKTUUYECKOMY M3YUYEHHIO ITpodeccuil U Tpyaa pa3InyHOro poja, YBaXKEHHE K TPYLY U pe3ylbTaram TPydoBOH
JeSITeIbHOCTH, B TOM YHCJIE HAa OCHOBE NMPHUMEHEHHs NMPEIMETHBIX 3HAHUU MO0 XWMHH, OCO3HAHHBIM BBIOOP MHIUBUAYAJIHHONW TPAEKTOPUH MPOIOIIKEHHUS
o0pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEIIHOM NpoQeccHOoHaIbHOU
JeSITEeIbHOCTH U PAa3BUTUSL HEOOXOMMBIX YMEHHH, TOTOBHOCTh aJallTUPOBAThCS B MPo(ecCuoHaIbHOM cpee;

6) 2K0JIOrMYecKOro BOCIHHMTAHHUS: DHKOJOTMYECKH IieJecoo0pa3HOe OTHOLIEHHE K MpUPOJe KaK MCTOYHUKY JKU3HM Ha 3emie, OCHOBe €€
CYIIECTBOBAHMSI, TOHUMAHUE IIEHHOCTH 3/I0POBOTO U 0€30MacHOro 00pasa )KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3UYECKOMY M MICUXUYECKOMY
3JI0POBBIO, OCO3HAHKE LIEHHOCTU COONIOEHUS MPaBW 0€30MaCHOrO MOBEAEHUS MPH padoTe C BEIECTBAMM, a TAKXKE B CUTYalUAX, YIPOXKAIOIIKUX 3J0POBBIO U

[okymeHT co3aaH B anekTpoHHon copme. Ne 121-0 ot 31.08.2023. UcnonHuTens: MapTeiHoBa J1.P. 0 3IEKTPOHHbINA
Ctpanuua 5 u3 26. Ctpannua cosgana: 05.10.2023 12:40 =¥ TATAPCTAH



KU3HH JIIO/IeH; CTIOCOOHOCTH MPUMEHATH 3HAHUSI, TOJy4aeMble IPU U3YyYEHUH XUMHH, JJIS PEIICHUS 3a/1a4, CBA3aHHBIX C OKPYKaIOIIed IPUPOIHOM CperoH, s
MOBBIIIEHUS] YPOBHSI KOJIOTMYECKOM KyNBTYPbI, OCO3HAHUS II00AJIBHOIO XapakTepa 3KOJOTHMUYECKUX MpoOieM M IMyTell MX pelleHus MOCPEICTBOM METOJO0B
XUMUH, IKOJIOTUYECKOTO MBILUICHUS, YMEHHsI PyKOBOICTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHUKAaTUBHOM U COLUAIILHOMN IIPAKTHKE.

MertanpeaMeTHbie pe3y/abTaThl:

B cocraBe MeTanpenMeTHBIX Pe3yabTaTOB BBIICISIOT 3HAYUMBIE Ui (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYYHbIE TIOHATHS (3aKOH, TEOPHS, TPUHIIHII,
TUIoTe3a, QakT, cucremMa, Ipolece, SKCIEPUMEHT U APYroe.), KOTOPbIe MCIIONb3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE
3HaHUH U3 3TUX NpPeAMETOB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHON HAydyHOW KapTHHE MHpA, M YHHUBEpCaJbHbIC yueOHbIC JCHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PErYIATUBHBIE), KOTOpPbIE 00€CIeYnBalOT (POPMUPOBAHUE FOTOBHOCTU K CaMOCTOSATEIILHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOH
NEeATEIbHOCTH.

ITIO3HABATEJIbHBIE YHUBEPCAJIBHBIE YUYEBHBIE I[EFICTBHH
ba3oBble JJornueckne JecCTBUSA:

® YMEHHUS MCIOJIB30BaATh MPUEMBI JIOTHUECKOTO MBIIIUICHHS] TIPU OCBOCHUH 3HAHUMN: PACKPBIBATH CMBICII XUMUYECKUX MOHATUM (BBIACIATH UX XapaKTePHbIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), UCIIOJIb30BATh MOHSITHS JIsi OOBSICHEHUS OTACNIbHBIX (DAaKTOB W SIBICHUM, BHIOMPATH
OCHOBaHUS U KPUTEPUU IJiA KIacCU(PUKALMU XUMUUECKUX BEIIECTB M XUMUYECKUX PEaKIMii, yCTaHABIMBATh MPUYNHHO-CIEICTBEHHBIE CBSI3U MEXIY
00BEKTaMH H3YYCHHSI, CTPOUTH JIOTHUECKHUE PACCYKICHUs (MHIYKTUBHBIC, IS TyKTHBHBIC, IT0 aHAIOTHH), IeIaTh BEIBOBI U 3aKITIOUCHHUS,

® yMEHHE MPUMEHATH B MPOLIECCe MO3HAHUS MOHATHUS (IIPEIMETHBIE U METaNpeIMETHbIE), CHUMBOIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOIb3YeMbIE B X UMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMHUYECKHH 3HaK (CMMBOJ 3JIEMEHTa), XUMUYecKkas dopmyna u
ypaBHEHHE XWMHUUYECKON pEaklMH — TpPH PEIICHUH YYEOHO-TO3HABATENBHBIX 3a7ad, C Y4ETOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBISBIATh U
XapaKTepH30BaTh CYIIECTBEHHbIC TPU3HAKU U3Y4aeMBIX 00BEKTOB — XMMHUECKHUX BEIIECTB M XUMUYECKUX PEAKLIU, BBISBIATH 00IME 3aKOHOMEPHOCTH,
MIPUYHUHHO-CIIEICTBEHHBIE CBSA3U U MPOTUBOPEUHS B U3yYaE€MbIX MTPOLECCAX U SIBJICHUSX.
ba3oBble ucciaenoBarelbCKue JeiicTBHUSA:

® yYMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA IMO3HAHMS, a TAKXKE B Kau€CTBE OCHOBHI ISl (POPMUPOBAHUS THUIIOTE3BI 1O
MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMbIX CYKJICHUH;

e T[pUOOpETEeHHE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMU M TMPOBEICHUI0 YUEHHYECKUX OSKCIIEPUMEHTOB, YMEHHE HAOMIogaTh 3a XOAOM MpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (popMymupoBaTh OOOOIIEHHS W BBIBOJABLI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUSA,
COCTaBJIATh OTUET O MPOJIETaHHON padoTe.

Padora ¢ nndopmanueii:

® yMEHHUE BBIOMpaTh, AHAJIU3UPOBATh W HWHTEPIPETUPOBATH WH(OPMAIMIO Pa3IWYHBIX BHAOB M (OPM TMPEACTABICHHS, TMOJYy4aeMYI M3 pa3HBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIpPaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KPUTHYECKH OIEHUBATh
MPOTUBOPEYMBYIO U HEJIOCTOBEPHYIO HH(OpPMAITHIO;

® yMEHHE MPUMEHSTH Pa3IMYHbIE METOMBI U 3alPOCHI P MOUCKE M 0TOOpEe MH(GOPMAITUN U COOTBETCTBYIONINX JaHHBIX, HEOOXOIUMBIX JIsl BHITOTHEHUS
y4eOHBIX W TO3HABATENBHBIX 3a7a4 OIpPENeIEHHOTO THIA, MPUOOPETEHHE OMbITa B OOJIACTH HCIOJNH30BAHUS WH(MOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM, OBJIAJICHUE KYJIBTYpOH aKTHBHOTO HCIOJIb30BAHHS PA3JIMYHBIX TMOHUCKOBBIX CHUCTEM, CaMOCTOSTEIHHO BHIOMpATh ONTHUMAIBHYIO (hopmy
MpeCcTaBiIeHuss MH(POPMAllMM W WILTIOCTPUPOBATH pellaeMble 3aJa4i HECIOKHBIMH CXeMaMH, AuarpaMmamu, ApyruMu (opmamu rpaduku u ux
KOMOMHAILIMSIMMU;
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® yMEHHE HCIIOJNIb30BaTh U AHAIM3UPOBATH B MpOllecce YUeOHOW U HCCIENOBATENBCKON ACSITENbHOCTH WHGOPMAIMIO O BIMSHUH MPOMBIIUICHHOCTH,
CEJIBCKOIO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOLHOU CPEBI.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE YYeOHbIe JeiicCTBHS:

e yMEHHs 337aBaTh BOIPOCH (B XO/€ Iuaiora u (WiH) JUCKYCCHUU) TIO CYIIECTBY OOCYKIAaeMOi TeMbI, (HOPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TPEMJIOKEHHOM 3a/1a4u;

® YMEHHUs NPEACTABIATH MOJYYEHHBIE PE3YIbTAaThl I03HABATEIIBHON JAESITEIIBHOCTH B YCTHBIX M IMMCbMEHHBIX TEKCTaX; JEJIaTh IMPE3ECHTALNI0 PE3yIbTaToB
BBITIOJTHEHHSI XUMUYECKOT'0 SKCIIepuMeHTa (J1a00paTOpHOTO OMbITa, TA00PaTOpHOM paboThI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

e yMEHHsS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIBHOW M WCCIEAOBATEILCKOW JICATEIPHOCTH TIPU PEIICHUU
BO3HHUKAIOIIUX MPOOJieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COINIAcOBaHUS MO3ULUN (0OCYKIeHUS, OOMEH MHEHHMSIMH, «MO3TOBBIC ILITYPMbI»,
KOOPJIMHAIUSI COBMECTHBIX JCHCTBHIA, OTpEeIICHINE KPUTEPHUEB 110 OLICHKE KaueCTBa BHIMIOTHEHHON pa0OThI U JPYyTHE).

PeryasitTuBHble yHUBepcaJibHble ydeOHbIE 1eiiCTBHS:

® YMEHHUE CaMOCTOATEILHO OMPENCIATh LETU IEATEIHbHOCTH, TUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH
CBOIO JICATEIHHOCTh, BEIOMparh HanbOoiee 3(hPeKTHBHBIC CIIOCOOBI pPelIeHUs y4eOHBIX M IMO3HABATCIBHBIX 3aJ]lad, CAaMOCTOSTEILHO COCTABIATH HIIH
KOPPEKTUPOBATh MPEATIOKESHHBINA aITOPUTM JIEHCTBUN NPU BHINOJHEHHH 33/laHUN ¢ y4ETOM MOJYYEHHS HOBBIX 3HAHHMM 00 M3y4aeMbIX OOBEKTax —
BEILIECTBAX M PEAKLMAX, OLCHUBATh COOTBETCTBHUE IMOJYYEHHOIO pe3yibrara 3asBJICHHOMN €M, YMEHHE HCIOJb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
MpejlaraéMble B YCJIOBUU 3a/IaHUM.

IIpeaMeTHbIE pe3yabTaThl:

B cocraBe mpenMeTHBIX pe3yJAbTarTOB MO OCBOCHHUIO 0053aTENBHOTO COAEpIKaHMs, YCTAaHOBIECHHOTO NaHHOW (enepanbHOl paboueit mporpaMmmoi,
BBIJICTISIIOT: OCBOCHHBIC OOYYaIONIMMKCS HAaydHbIC 3HAHUS, YMEHUS W CHOCOOBI JIEHCTBUH, crienmuduuecKkue i MPEAMETHON O00JNIacTH «XHUMHS», BUIBI
JEeSITeIbHOCTH 10 TOJIYYSHHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETalUU, TPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIUSX.

8 KJIACC

® pAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: aroM, MOJIEKY/Ia, XUMUYECKUHU SIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs W HEOAHOPOAHAS), BAJICHTHOCTHb, OTHOCUTENbHAs aTOMHas M MOJICKYISpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOISpHas Macca,
MaccoBasi JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCIWHEHUM, MOJSIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJb, AJIEKTPOOTPUIIATEIHLHOCTh, CTEIECHb
OKHCIJICHUS, XUMUYECKasi peaklus, KiaccuPuKaius peakluuid: peakiuy COeIUHEHUs, PEaKlUu Pa3NIoKEHHs, PEaKMu 3aMeIlleHus, peakliud oOMeHa,
9K30- W DHJIOTEPMUYECKHE pEaKIMH, TEIUIOBOW A(h(EeKT peakiuu, sApo aTroMa, JIEKTPOHHBIM CIIONM aroMma, aTOMHas OpOWTallb, paadyC aroma,
XUMHYECKas CBSI3b, TOJSPHAS M HEMOJSpHAsi KOBaJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas JI0Jis BellecTBa (MPOIEHTHAs
KOHIIEHTpAIlHs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITHI U IPUMEHATH 3TU MOHATHUS MTPU ONKMCAHUY BEIIECTB U UX NMPEBPALICHUN;

®  ICIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBICHUS (DOPMYI BEIIECTB U YPAaBHEHUH XUMUUYECKUX PEaKIIHii;

® ONpENeNiTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETICHh OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, IPHUHAIIIC)KHOCTh
BEIIECTB K ONpeAeIEHHOMY KJIaCCy COeMHEHUH 1o (hopMysaM, BUJI XUMHUYECKOM CBSA3M (KOBAJICHTHAS M MOHHAsS) B HEOPTraHMYECKUX COCTMHEHU SIX;

e packpbiBathk cMmbica [lepuoanyeckoro 3akoHa J[. MI. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX
AJIEMEHTOB OT WX TNOJIokeHUs1 B [leprognyeckoil cucTeMe, 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO
y4€HHUsl, 3aKOHa ABOTrajpo;

® ONKCHIBATh W XapaKTepHu30BaTh Tabmu4Hyt0 dopmy [lepruoandeckoil CHCTEMbl XMMHUYECKUX JIEMEHTOB: pa3iMuaTh MOHATHS «TJIaBHas moarpymnma (A-
rpymnma)» u «mobouyHas moarpymma (b-rpynma)», Manbsle u Oonbliue MEpPHOAbI, COOTHOCHTH OOO3HAYEHHS, KOTOpPhIE HMMEIOTCS B TalmwHile
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«Ilepuonnueckas cucrema xumuueckux eMeHToB J[. 1. MenneneeBay ¢ 4nciaoBbIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTtaB u 3apsj sapa, 001Iee YKCIIO MIEKTPOHOB U PACTIPEICIICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIUPOBATh XUMHUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIHH (M0 YMCIYy M COCTAaBY YUYAaCTBYIOIIUX B PEAKIHU
BEIIIECTB, 110 TEIJI0BOMY 3 (heKTy);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB PA3IMUHBIX KJIACCOB, MOATBEPXKIas OMHUCAHWE MPUMEpPAMH MOJICKYISPHBIX
YpaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUH;

® I[IPOTHO3MPOBATb CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KA4ECTBEHHOI'O COCTaBa, BO3MOXKHOCTH IIPOTEKAHHUS XUMHUYECKHX IIPEBPALICHUMN B
Pa3IMYHBIX YCIOBUSIX;

® BBLIYHCIATH OTHOCUTENIBHYIO MOJICKYISPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIF0 XHMHUYECKOTO 3JeMEeHTa Mo (opMysie COEIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHUIO XMMHUECKON peakLuu;

® [PUMEHSITH OCHOBHBIC OMNEpAlMU MBICIUTENIbHON JEATENIbHOCTH — aHajW3 U CHHTE3, CpaBHEHHE, 0000IleHue, CUCTeMaTU3allnIo, KilacCU(UKAIHIO,
BBISIBJICHHE MTPUUMHHO-CJIEICTBEHHBIX CBSI3€H — JUIS M3YYEHHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKIIM, ECTECTBEHHO-HAYYHbIE METOJIbI MO3HAHUS —
HaOII0/IeHNe, M3MEPEHNE, MOJISIIMPOBAaHNE, IKCTIEPUMEHT (PEabHBINA M MBICJICHHBIH );

e cjenoBaTh MpaBUIIAM IOJIb30BAaHUS XUMHUYECKON MOCYI0Ml U 1abopaTopHBIM OOOpYyIOBaHHEM, a TakKe IpaBWJIaM OOpalIeHHs C BELIECTBAMHU B
COOTBETCTBHH C MHCTPYKLUSIMH IO BBIIOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOMYyYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIEeCTB (BOJOpOaa
U KHUCIJIOPO/ia), IPUTOTOBJIEHUIO PACTBOPOB C ONPENECIEHHON MaccoBOH [ojiell pacTBOPEHHOIO BEUIECTBA, IUIAHWPOBATh U MPOBOAUTH XMMHUYECKHUE
HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIETI0YEH U KUCIOT C TTOMOIIBI0 HHIANKATOPOB (JIakMyc, (peHondTanent, METUIIOPAHK U JPYTHUE).
9 KJACC

® pPacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSTUN: KOBAJCHTHAS TMOJISIPHAS CBS3b, KOBAJICHTHASI HETIOJSPHAS CBS3b, MOHHAS CBSI3b, METAJUTHYECKas
CBSI3b, KATMOH, QaHUOH, JIEKTPOJIHUT U HEINEKTPOJIMT, SIEKTPOIUTHUECKAS TUCCOLMAIINS, PEAKIIUH HOHHOTO 0OMEeHa, OKUCIIUTENb U BOCCTAHOBUTEIb,

® JCMOJb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIsi COCTaBiI€HMs (DOPMYN BELIECTB, HOHHBIX YPaBHEHUW M YpPaBHEHHUU OKHCIIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIuii;

® OIpEAEATh BAJCHTHOCTh U CTENEHb OKHUCIEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB B COCAMHEHMSIX Pa3JIMYHOIO COCTaBa; NMPUHAMJIEKHOCTh BELIECTB K
OIpeJIeIECHHOMY KJIACCy COEJUHEHUH; BUABI XUMHUYECKOW CBA3M (KOBAJIEHTHOW, MOHHOM, METAIJIMUECKOW) B HEOPraHMYECKUX COEAMHEHUSX; 3apsij
MOHA; XapaKTep CPe/bl B BOAHBIX PACTBOPAX KUCIIOT U HIETOUEH;

® O00BACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHUYECKHMX AJIEMEHTOB M UX COEIMHEHMH B MpeAesax MalbIX NMEepPHOAOB U TJIABHBIX
MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KJIACCH(PUIUPOBATh XMMUYECKHE PEAKIMU (IO M3MEHEHHUIO CTEeNeHEH OKHCICHHMS aTOMOB XMMHMYECKHMX JJIEMEHTOB); ONpPENENSITh W3YYEHHBIE THUIIBI
XUMHUUYECKHUX PEAKIIMA;

® COCTaBJIATh MOJIEKYJSpPHbIE YpaBHEHHUS peaklui, XapaKTepU3YIOLIMe XHWMUYECKHE CBOWCTBAa IMPOCTHIX BEUIECTB, OOpPAa30BaHHBIX AJIEMEHTaAMH-
Hemetaiamu [VA—VIIA noarpynn (yriaepoa, kpeMHu#, a3ot, ¢ocdop, cepa, xyop), snemeHTamu-meramuiaMmu [A—IIIA nmoarpynn (Hatpuii, kanui,
MarHui, KaJblUi, A IIOMUHUIN), a TAaKXKE JKele3a;

e XapakTepu3oBaTh (U3MUYECKHME U XMUMHUYECKHE CBOMCTBA aMMHaKa, M YIJIIEKUCIIOro rasa, B TOM YHCIe, A5 000CHOBaHHS CIOCOOOB UX COOMpPAaHUS U
pacrno3HaBaHUsl IPU MOJYYEHUH B JabOpaTopuy;

® XapakTepHU30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEILIECTB PA3IMUHBIX KJIACCOB, MOJATBEPXK/Iasi 3TO ONUCAHUE TPUMEPAMHU MOJIEKYIISAPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;
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® COCTaBJIATH YPaBHEHHUS: JIEKTPOIUTHICCKON JTUCCOIMAIIMN KUCTIOT, IIeNI0Uei U COJIeH; TIOJTHBIE U COKpAIllEHHbIC YPaBHEHHUS PEaKIuii MOHHOTO 0OMEHa;
peaxiuii, MOATBEPIKAAOIINX CYIIECTBOBAHNE TEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IIUYHBIX KJIACCOB;

e cCJenoBaTh IMpaBHJIAM II0JIb30BaHUS XUMHUYECKOHW IMOCYAOH M J1abOpaTOpHBIM OOOpPYJOBaHMEM, a TaKXKe IpaBHIIaM OOpalICHUs C BEIISCTBAMH B
COOTBETCTBUH C MHCTPYKIIMSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB IO TOJTYYECHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHaKa
1 YTJIEKUCIIOTO ra3a) (Mpy HATMYUU BO3MOYKHOCTHU WIJIH ITPOBOJUTH BUPTYalbHBIC 1a00paTOpHBIC paboThI);

® [POBOJWTH PEAKIUH, MOATBEPKAAIONINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BEIICCTB: PACIO3HABATH OIBITHBIM MYTEM: XJIOPUI-, HOAUA-, Cyibdar-,
KapOoHaT-, cuiIuKaT-, Gpochar-aHMOHBI, THIPOKCUA-UOHBI, KATHOH aMMOHHS W KaTHOHBI METa/UIOB (MarHus, Kajublus, amomuHus, xene3a (1) u (I10),
veau (II), muHKa), MPUCYTCTBYIONIME B BOJHBIX pPACTBOPAaX HEOPTaHWYECKUX BEIECTB; MOJTBEpKIArONHe aM(OTEpHBIE CBOWCTBA OKCUAOB U
THJIPOKCUIOB AJIFOMUHMS, U IIMHKA (TIPY HAJTMYUH BO3MOYKHOCTH HJIM IIPOBOUTH BUPTYyaIbHBIC Ja00paTOpPHBIE pabOThI);

® TIPOBOJUTH XMMHYECKHE IKCIIEPUMEHTHI: OTBITHI, WILTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHMSI peaKIUii HOHHOTO 0OMEHa; ONpe/Ie/ICHNEe XapaKTepa Cp eIbl
B pacTBOpax KHUCIOT W MIEJOYEH C MOMOIIBI0 MHIMKATOPOB; PEUICHHE SKCICPUMEHTAIBHBIX 33aa4 M0 TeMe «DJIEKTPOIMTUYECKAs TUCCOIHALINSD.
W3ydyeHne CBOWCTB COJSHOW KHCJIOTHI; M3YYCHHE XHMHUYCCKUX CBOMCTB Pa30aBIICHHOW CEPHOHM KHCIOTHI; IMOJIyYCHUE, COOMpaHUE, PACIIO3HABAHUE
aMMHaKa, YIJICKUCIOr0 Ta3a W M3y4eHHE WX CBOWCTB; HCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB THIPOKCHUIOB AIIOMHHHUS W IIMHKA; PELICHHE
AKCIIEPUMEHTAIBHBIX 3a/lad M0 TeMe «BakHeWine HeMeTaulbl U MX COCJAMHCHHUS», PCIICHUE JKCIICPUMEHTAIBHBIX 3a1ad Mo Teme «BaxHeimme
METAJUTbl ¥ UX COCAMHEHUS (MPH HAJTMYUH BO3MOKHOCTH HJIH IIPOBOJIUTH BUPTYaJIbHBIC JJa00OpaTOpHbIC padoThI);

e HaOMIOMATh W ONMUCHIBATH XUMHUYECKHE JKCIIEPUMEHTH (BO3MOXKHO HCITOJIb30BAHHE BUICOMATEPUAIIOB): OIBITHI, WLTIOCTPUPYIOIIHE (PU3HUYECKUE U
XUMHYECKUX CBOMCTBA TaJOTEHOB M WX COCAUHCHHI (BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPUAIOB); O3HAKOMJICHHE C O0pa3lamMu XJIOPHUIOB
(raJIOTeHUJIOB); O3HAKOMIICHHE C MOJCIISIMU KPHUCTAUTMYECKHX PEHICTOK HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB (rpaduTta M aimasa),
CIIOKHBIX BEIIECTB (XJOpHIa HATPHUSA); OIBITH, HLIIOCTPUPYIOIIUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIUU OT BO3ACHCTBHS Pa3IMIHBIX
(bakTOpOB; MCCICIOBAHKUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECCTB; OMBITHI, WLTIOCTPUPYIOIIME MPOIECC AUCCOLNUAIMHM KUCIIOT, MIEIOUeH U CoJei
(BO3MOXXHO HCIOJB30BAHME BHICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMHd METalIOB W CIUIABOB; M3YyUEHHE PE3YyIbTaTOB KOPPO3MH METAJLIOB,
B3aMMOJICHCTBUS OKCHJa KalblMsl C BOJAOH, Mpollecca TOPEHHS Kejle3a B KHCIOpoae (BO3MOXKHO HCIOJNB30BAHHE BUIECOMATEPHANIOB); OMBITHI,
WJUTIOCTPUPYIOIIHE TIPUMEPHI OKUCITUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITUI: TOPCHHE, PEaKIIUU Pa3JI0kKEHUS, COSTUHEHHS; 03HAKOMJICHHE ¢ 00pa3iaMu
Cepbl W €€ COCOUHEHHUSMHU; O3HAKOMIIEHHE C (HU3WYECKUMHU CBOHCTBaMH a3oTa, (ochopa W UX COeIUHEHUH (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), C oOOpa3maMu yqoOpeHWH; B3aWMOJEHCTBHE KOHIICHTPUPOBAHHOW a30THOH KHCIIOTBI C MEIbI0; H3Y4YeHHE MoJelnei
KPUCTAINTMYECKHUX PEIIeTOK anMasa, rpaduTa, MOJEKyNIbl (ysuiepeHa, MOJEKYJl OPraHMYECKHUX BEUIECTB; O3HAKOMJICHHE C IPOILIECCOM aicopOuuu
PacCTBOPEHHBIX BEIMISCTB AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTAa3a; O3HAKOMIICHHE C MPOJMYKIMEH CHUIMKATHOW TPOMBIINUICHHOCTH,
MPOLIECCHI OKPAIIMBaHUS TUTAMEHU KaTHOHAMH METaJIJIOB;

® JCIOJBH30BaTh MOJTYICHHBIE XUMUYCCKUE 3HAHUS B PA3NIUYHBIX CHUTYalUSX:-TIPUMCHCHUS BEUICCTB M MAaTEPHAJIOB B OBITY, CEITLCKOM XO3SHCTBE, HA
MIPOU3BOJICTBE, B IMPOIIECCE PEIICHUS MPAKTHYSCKUX 3a/1a4 B TIOBCETHEBHOM KU3HHU, TIPEIYITPESIKICHUS SIBICHHUM, HAHOCSIUX BPE 3JI0POBBIO YEITOBEKA U
OKpYy)XalIlel cpesie; MPUMEHEHHUs MPOAYKTOB MepepabOoTKU MPUPOTHBIX MCTOYHUKOB YTIEBOIOPOAOB (Yrojib, MPUPOIHBINA Ta3, HEPTh) B OBITY U
MTPOMBIIIIJICHHOCTH; 3HAYCHHUS KUPOB, OCITKOB, YTIIIEBOAOB /ISl OpraHU3Ma YeJIOBEKa;

10 KJIACC

® pacKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX MMOHATHI: KOBAJICHTHAS TOJIIPHAS CBsI3b, KOBAJICHTHAS HETOJSPHAS CBSI3b, HOHHAS CBS3b, METAJTMYCCKAS
CBSI3b, KATHOH, aHWOH, DJICKTPOJUT U HEIICKTPOJIUT, JICKTPOIIUTHICCKAS JUCCOIUAINS, PEAKI[M MOHHOTO OOMEHA, OKHCIUTENh U BOCCTAHOBHUTEIb,
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKUCICHUE U BOCCTAHOBJICHHE, 00paTHMble M HEOOpAaTUMBIC PEAKI[UU, CKOPOCTh XMMHUYECKON PEaKIIHH,
npeneiabHo pomyctumas kormeHtpanus ([11K), mutrocTpupoBaTh UX B3aUMOCBSI3b M MIPUMEHSTH 3TH TOHSTHS IPU ONMCAHUU CBOWCTB BEIIECTB M HX
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[IPEBPAILCHHUI;

® UCMOJb30BaTh XMMHMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIE€HUS (POPMyJ BELECTB, MIOHHBIX YPaBHEHHUH M YpaBHEHUH OKHCIINTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIuii;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEICTBOM COCTABICHHS SJIEKTPOHHOTO OalaHCca ATUX PeaKIHii;

® TIPOTHO3UPOBATH CBOMCTBA M3YYEHHBIX KIJIACCOB/TPYIIN BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS; BO3MOKHOCTh IMPOTEKAHUS XUMHYECKHX
IIPEBPALIEHUN B pa3JIMYHbIX YCIOBUSIX;

® IIPOBOJUTH BBIYMCICHHUS OTHOCHUTEIBHON MOJIEKYJISIPHOW M MOJISIDHOM MaccChl BEUIECTB; C MCIOJIb30BAaHUEM IIOHATHH «MaccoBas A0S XUMHUYECKOTO
AIIEMEHTay», «MaCcCOBas JI0Js1 PACTBOPEHHOIO BEIIECTBA B PACTBOPE»; KOJIMUYECTBA BEIIECTBA, 00BEMA ra3os;

® [IPOBOJUTH PacyeThl 110 YPaBHEHUSAM XMMMUYECKMX PEAKLMH: KOJIM4yecTBa, 00bEMa, MAcchl BEIIECTBA 110 M3BECTHOMY KOJIMYECTBY, 00bEMy, Macce
peareHTOB WM IPOAYKTOB PEaKIINH;

e CJeNoBaTh IIpaBWJIaM I10JIb30BAHMSI XMMUYECKOW IMOCYJOW M JIaDOpaTOpHBIM OOOPYJAOBAHHMEM, a TaKKe IpaBWiIaM OOpalleHHs C BEIECTBAMU B
COOTBETCTBHH C WHCTPYKIIMSIMU IO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO IMOJYUYEHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa
U YIJIEKUCIIOrO ra3a) (Ipy HaJIMYUU BO3MOXKHOCTHU MJIM MIPOBOAUTE BUPTYasbHbIE Ja00paTOpHbIE paboThI);

® [IPOBOJUTH PEAKLMHU, MOATBEP)KAAIOIINE KAUYECTBEHHBIM COCTAB Pa3jIMUHBbIX BELIECTB: PAclO3HAaBaTh OIBITHBIM MYTEM: XJIOPUI-, UOAUA-, CyIb(ar-,
KapOoOHaT-, CUIIMKaT-, pocdar-aHUOHBI, TUIPOKCUA-UOHBI, KATUOH aMMOHHSI U KaTHOHBI METAJUIOB (MarHus, Kainplus, amoMmuaus, sxeneza (1I) u (III),
menu (II), nuHKa), NMpUCYTCTBYIOIIME B BOJHBIX pAacTBOpaX HEOPraHMYECKUX BEIIECTB; MOJATBEPXKJIAIOLIME aM(pOTEpHbIE CBOWCTBA OKCUIOB U
TUJIPOKCHU/I0B QIFOMUHMSL, U IUHKA (MIpU HAJIMYUHU BO3MOXHOCTHU WJIM IPOBOAUTH BUPTYasibHbIE J1a0OpaTOpHbIE padOThl);

e HaOJIOAAaTh U ONMCHIBATh XUMHUYECKHE HKCIEPUMEHTHI (BO3MOXKHO MCIIOJB30BAaHHME BHJICOMATEPUANIOB): OIBITHI, WIUIIOCTPUPYIOLIME (PU3MUECKUE U
XMMHUYECKHX CBOWCTBA TaJOr€HOB M HMX COECJUHEHUH (BO3MOXKHO MCIIOJB30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE C 00paslamMH XJIOPHUIOB
(raloreHu10B); O3HAKOMJIEHHUE C MOJENIAMHU KPUCTAIJIMYECKHX PEIIETOK HEOPraHWYECKUX BEIIECTB: META/NIOB M HEMETauIoB (rpadura U aimMasa),
CIIO)KHBIX BEIIECTB (XJOpHUJa HATpUs); OMBITH, WIUIIOCTPUPYIOIIHE 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakiMu OT BO3AEHCTBHS Pa3IMYHBIX
(akTOpOB; HCCIEA0BAHNE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB; OMBITHI, MILIIOCTPUPYIOIIKE MPOIECC AUCCOIMAMU KUCIOT, LIeJIo4Yeld U coliel
(BO3MOXXHO HCHOJIB30BAHME BHJIEOMATEPUANIOB); O3HAKOMJICHME C 0OpasljaMHM METaUIOB U CIUIAaBOB; M3Y4YEHHE pe3yJbTaTOB KOPPO3UU METAIJIOB,
B3aMMOJICICTBUS OKCHJAa KalblMsl C BOJAOM, Ipollecca TOPEHUs XKejle3a B KHCIOpojae (BO3MOYKHO HCIIOJIIb30BAHME BUEOMATEPHUATIOB); OIBITHI,
WUTIOCTPUPYIOIINE PUMEPhI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI: TOPEHUE, pEaKIMK pas3IokKeHNs, COETUHEHUs; 03HAaKOMJIEHHE ¢ oOpa3aMu
Cepbl U €€ COEIUHEHUSIMHU; O3HAKOMJIEHHE C (PU3MYECKMMH CBOICTBaMHM a3zoTa, ¢ocdopa MU HUX COECTUHEHHH (BO3MOMKHO HCIOJIb30BAHUE
BUJIEOMATEpPHATIOB), C oOOpa3laMu ynoOpeHui; B3auMOJIEHiCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MeEbl0; HU3y4eHHE Mojesel
KPUCTAINIMYECKUX PEHIETOK ajiMasa, rpagura, MOJEKyJbl (yijiepeHa, MOJEKYJ OpPraHWYeCKUX BEIIECTB; O3HAKOMJIEHHE C IPOLIECCOM aacopOLuu
pPacTBOPEHHBIX BEILIECTB AKTMBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHBOra3a; O3HAKOMJIEHHE C IPOMYKLUMEH CHUIMKATHOW IPOMBIIUIEHHOCTH;
MIPOLIECCHI OKPAILIMBaHUs IUIAMEHN KaTHOHAMH METaJIJIOB;

® UCMOJb30BaTh MOJIYYEHHBIE XUMHUECKUE 3HAHUS B Pa3IMYHBIX CUTYalUsAX: NMPUMEHEHHs BEUIECTB M MaTEpUAIOB B OBITY, CEILCKOM XO3AHCTBE, HA
IIPOU3BOJICTBE, B MPOLIECCE PELIEHUS MPAKTUYECKUX 3a/1a4 B [IOBCEHEBHOM KU3HU, IPEAYNPEXKICHUS SBJICHUM, HAHOCAILMX BPE 3/10POBbIO UEIOBEKA U
OKpYy>Karolllel cpese; NPUMEHEHUs MPOAYKTOB NepepabOTKHU MPUPOTHBIX HMCTOYHUKOB YIJIEBOIOPOAOB (Yrojib, MPUPOIHBIA ra3, HEPTh) B OBITY U
MPOMBIIIJICHHOCTH; 3HaYEeHUS )KUPOB, OEJIKOB, YIIIEBOJIOB [ OPraHU3Ma YEJIOBEKa;

® T[IPUMEHSTh OCHOBHBIE OIEpAaIlM MBICIUTEIbHON AESITETbHOCTU I W3YYEHHs CBOMCTB BEIIECTB M XMMHYECKUX peakUui; eCTeCTBEHHOHAy4YHbIE
METO/Ibl T03HAHUs (B TOM 4Kcie HaOMI0AeHUEe, U3MEPEHHE, MOJIETMPOBaHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

® UCMOJNb30BaTh MPU BBIIOJIHEHUH Y4YeOHBIX 3a7aHUN, MOJATOTOBKE IPOEKTHBIX M HCCIENOBATENbCKUX PA0OT HAYYHO-MOMYJSPHYIO JMTEPaTypy,
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CIpaBOYHBIC MaTE€pHaJIbl, ICTOUHUKU WH(pOpMalMu B ceTd MHTepHeT; BIaseTh npueMaMu rnpeodpa3zoBaHus HH(GOPMAIMK U3 OJHON 3HAKOBOW CHUCTEMBI
B JIPYTY10,

noaxoabl K OHEHUBAHUIO IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA

[Ipu oueHWBaHMM IUTAHUPYEMBIX pE3yabTaToB oOydeHuss xumuu ydammxcs ¢ HOJA HeoOXomuMo yduTBHIBaTh Takue WHAWBUAYaJIbHBIC
0COOEHHOCTH MX Pa3BUTHUSA, KaK: YPOBEHb PA3BUTUS MOTOPUKH PYK, YPOBEHb BIIQJICHUSI YCTHOM 3KCIIPECCUBHOM PEYbl0, YyPOBEHb PA0OTOCIIOCOOHOCTH Ha
ypOKe (MCTOIIAeMOCTh IEHTPAIBbHON HEPBHOM cucTeMbl). MICX0as U3 3TOro, yYUTEIh MCIONB3YET IS yJaluXCcsl MHIUBUAYaIbHbIE (POPMBI KOHTP OIS
pe3ynbTaTtoB 00yueHust XuMuu. Ilpu cHIKeHHON paboTOCIOCOOHOCTH, BBIPAKEHHBIX HAPYILIEHUSIX MOTOPUKH PYK BO3MOXKHO YBEIMUYEHHE BPEMEHM JUIS
BBITIOJIHEHHSI KOHTPOJBHBIX U CaMOCTOATENbHBIX paboT. KOHTposibHBIE, CaMOCTOSATENbHBIE W MPAKTUYECKHE pabOThl MpPU HEOOXOIUMOCTH MOTYT
Ipe/UlararbCsi € MCIOJIb30BAHMEM  JJIEKTPOHHBIX  CHUCTEM  TECTUPOBAaHMS, HWHOIO  IPOrpaMMHOro  oOecreueHus, 0O0ecHeyrBaroIero
NepCOHU(UITUPOBAHHBIM yUeT Y4eOHBIX IOCTH)KEHHH oOydaromuxcs. Tekymuid KOHTpoJb B (pOpME YCTHOTO ONpOca MPU HHU3KOM KadueCTBE YCTHOH
HKCIPECCUBHOM peuy ydaluxcs He0OX0AUMO 3aMEHATh MUCbMEHHBIMU (DOpMaMHU.

COLEPKAHUE OBYUYEHUSA
8 KVIACC

IlepBoHauanbHbIe XUMHYECKHE IIOHATHSA

IIpenmer xumun. Ponb XUMuM B )KM3HU YellOBEKa. XUMUS B cucTeMe Hayk. Tena u BemectBa. dusnyeckue CBOMCTBA BEIECTB. ArperarHOe COCTOSTHUE
BemiecTB. [loHsATHE 0 METOaxX MO3HAHMUS B XUMUU. YncThie BemecTBa U cMecH. CriocoObl pa3faesieHust CMECEi.

ATOMBI 1 MOJIEKYIBI. XUMHUYECKHE IEMEHThI. CUMBOJIBI XMMUUYECKHX AJ1eMEHTOB. IIpocTeie u ciiokHbIe BelecTBa. ATOMHO-MOJIEKYIISIPHOE YUCHHUE.

Xumunyeckass (opmyna. BaneHTHOCTh aroMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHas Macca.

OTtHOocuTenbHAs MOJIEKYIIsApHas Macca. MaccoBast 10l XUMUYECKOTO AJIEMEHTA B COEIMHEHUN.

KonuuectBo BemectBa. Moib. MomnsipHast Macca. B3auMocBsi3b komdecTBa, Macchl M 4ncia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel no gpopmynam
XUMHUYECKUX COCTUHEHUM.

du3nyeckre W XAUMHYECKHE SBJICHHSA. XHUMHYECKas peakuuga u eé IMPU3HAKH. 3akoH COXpaHCHHA MacCChbl BCHICCTB. XuMuyeckne YpaBHCHUA.
Knaccugukanus XuMHUuecKux peakiuii (CoeinHeH s, pa3IokKeHUs, 3aMeIeHNs, OOMEHa).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XMMHUYECKOH MOCYyHOM, MpaBUiaMu pabOThl B j1abopaTopuu U mpuéMaMu oOpalleHusi ¢ JabopaTopHbIM
000pyI0BaHUEM, N3yUEHHE U ONHCAaHUE (PU3MUECKUX CBOMCTB 00pa310B HEOPraHMUECKUX BELIECTB, HaOMoeHne (pu3nYecKuX (TJIaBlieHHe BOCKa, TasHUE JIba,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJEHCAIUsl BOJbI) U XMMHUYECKHX (TOpPEHHE CBEYH, MPOKAJTMBAHUE MEIHOIN MPOBOJIOKH, B3aUMOJEHCTBUE MeJa C
KHUCJIOTOM) sIBIEHUM, HAaOIIOAEHHE U OMHMCAHWE NMPU3HAKOB NMPOTEKAHWs XUMHUYECKHUX peaklUuil (pasziloKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHCIOTHI C
XJopuaAoM Oapusi, pasnoxeHue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoeCTBHE Kese3a ¢ pactBopoM coiu meau (1), uzydenune cnocoOoB pasneneHus
CMeceii: ¢ NOMOIIbI0 MarHuTa, (UIBTPOBaHME, BBINAPUBAHHUE, AUCTWIUIALMS, XpoMarorpadus, MpoBeIeHHE OYUCTKH IOBapeHHOW coiu, HaOlofeHHe U
OIHMCaHUE PE3YJIbTAaTOB IPOBEACHUSI ONBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHNE MOJIeNIel MOJIEKYI (IIapOCTePKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKHX BeLeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopos — aneMeHT u npoctoe BemecTBo. Haxoxxaenue kuciopoaa B mpupojie, Gu3nueckrue 1 XuMHUYecKHe
cBoiicTBa (peakiuu ropenusi). Oxcunsl. Ilpumenenue kucnopona. CrnocoObl MOMydeHHUs KUCIOpoJa B J1a0Oparopuu M MpoMbIIUIeHHOCTH. KpyroBopor
Kucioposa B npupozae. O30H — autoTponHasi Mou(UKaLNs KUCIOPO/a.
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TerutoBoit 3¢hekT XuMUUeCKol peakluu, TEPMOXUMHUECKUE YPAaBHEHHS, 3K30- U YHJIOTEPMUYECKHE peakluu. ToIIMBO: yroib U MeTaH. 3arps3HeHue
BO3/lyXa, YCUJICHHE TApHUKOBOIO AP(eKTa, pa3pylIeHne 030HOBOTO CJIOSL.

Bomopox — asmemeHT M mpoctoe BemecTBo. HaxokaeHue Bogopoaa B mpupone, (U3MYecKue W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI
nosryuenus. Kucnorsl u conu.

MonspHslii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

@usnyeckue coycTBa Boxbl. Boma kak pactBoputens. PacTBopel. HachbllieHHBIE M HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 70715 BelllecTBa B pacTBOpe. XUMHUECKUE cBOMCTBa Boabl. OcHOBaHUA. Posib pacTBOpOB B IpUPOJE U B KM3HU ueinoBeka. KpyroBopoT Bonbl B
Ipupoze. 3arpsA3HEHUE IPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukamus neopranmueckux coeannHeHuil. Oxcuabl. Kiaccudukanus OKcHIOB: cojeoOpasyroliie (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) H
HecoseoOpa3yroue. Homenknarypa okcnno. @usnueckue U XuMu4eckre cBoicTBa okcuoB. [lomydenne okcuaos.

OcnoBanus. Kiaccudukanus oCHOBaHM: MIETOYM M HEPACTBOPUMBIC OCHOBaHUsA. HoMeHKkaTypa ocHOBaHUM. DU3NYECKHEe U XUMUYCCKUE CBOMCTBA
ocHoBaHuM. [lonyyeHrne ocHOBaHUU.

Kucnorsl. Knaccudukamnms kucinor. Homenknarypa kucinot. @usnueckue u XMMAYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MetamuioB H. H. bekerona.
ITomyuenune Kucior.

Conu. Homenkiarypa coneil. @u3nueckue 1 XMMHUYECKHe cBoMCTBa cosel. [lomyuenue conen.

I'enernueckas cBA3b MEXKIY KllaCCaMH HEOPraHUYECKUX COEIMHEHUN.

Xumuueckuii IKChepumeHnm: Ka4eCTBEHHOE ONPEACICHUE CONEp)KaHMs KHUCIOpOIa B BO3AyXe, MOJIy4YeHHE, cOOMpaHue, pacro3HaBaHUE U M3y4YCHUE
CBOMCTB KHCJIOpOAA, HAOJIIOEHHE B3aUMOIEHCTBHSI BEIIECTB C KUCIOPOAOM U YCJIOBUS BOSHUKHOBEHMS U MPEKpalleHUs ropeHus (Ioxapa), 03HaKOMIJIEHHUE C
o0pa3iaMu OKCHJIOB U ONHMCAaHUE UX CBOWMCTB, MOJTYYCHUE, COOMpaHHe, paclio3HaBaHNE U U3yYEHHE CBOWCTB BOJOPOAA (TOPEHUE), B3aUMOJICH CTBIE BOIOPO/IA C
okcuzoM Mmenu (II) (Bo3MOXHO HCHONB30BaHME BHJIEOMAarepuasoB), HaONoAeHHE OOpa3lloB BEIIECTB KOJIMYECTBOM | MoOib, HCCiEAOBaHHE OCOOCHHOCTEH
PacTBOpPEHMSI BEUIECTB C pPA3JIMYHOM pPaCTBOPUMOCTBIO, IPUTIOTOBIEHHUE PAacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEH pPAacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHUE BOABI ¢ MeTaulaMU (HaTpueM M KajbleM) (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMAaTepHasoB), HCCIIeAOBaHHE OOpa3lO0B HEOPraHMYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAOIOIEHNE N3MEHEHHUSI OKPAaCKU MHAMKATOPOB B PACTBOPAX KHUCIOT U LIesIouel, u3yueHue BauMosencTBus okcunaa meau (II) ¢
pPacTBOPOM CEPHOU KMCIIOTBI, KACIOT ¢ METAJIAMH, PEAKLIUNA HEUTpaIU3aliu, [I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OZHOIO METajula JPYIuM
13 pacTBOpPa COJIM, PEHIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Ba)kHelme Ki1acCbl HEOPraHMYECKUX COCINHEHUIN.

Ilepuoguyecknii 3akoH u Ilepmoguveckas cucrema xummuueckux vieMeHToB JI. M. MenaeneeBa. CrtpoeHue aromMoB. XMMH4YECKas CBA3b.
OKHCIMTEIBbHO-BOCCTAHOBUTEIbHBIEC PEeaKIMU

IlepBble MONBITKK KJIACCU(PHUKALNU XMMUYECKUX 371eMEHTOB. [IOHATHE O rpymmax CXOAHBIX JIEMEHTOB (ILEJIOYHBIE U LIETOYHO3EMEIbHbIE METaJLIbI,
raJIore€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux siemeHToB J[. M. MenneneeBa. KoporkonepuonHas U ATUHHONEPUOAHAS (HOPMBI
[Tepuoguueckoit cucrembl xumudeckux anemeHToB [. M. MenneneeBa. [lepuonbr u rpynmbl. @U3NYECKUH CMBICT TOPSIKOBOTO HOMEPA, HOMEPOB MEPHOIA U
TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocraB aToMHBIX saep. M3oronbl. DnekTpoHbl. CTpoeHUe 3JIEKTPOHHBIX 000JI0YeK aToMOB MEpBBIX 20 XMUMHUYECKUX DJIEMEHTOB
ITepunonuueckoit cucremsl [I. 1. Menneneesa. XapakTepucTHKa XMMUYECKOTO dJIEMEHTA T10 €ro nosnoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO IPpyMIaM U MEePHOIAM.

3nauyenue [lepuoanueckoro 3akoHa u [leproanueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB Ul pa3BUTHs Hayku U npakTtuku. [l. 1. MenneneeB — y4€Hblil
U TPaKJaHUH.
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Xumuueckas cBsi3b. KoBasieHTHas (TOsIpHAS U HETIOJSIPHAS) CBS3b. DJIEKTPOOTPUIIATEIELHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAS CBS3b.

Crenenb okucnenns. OKUCIUTETFHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl OKHCIeHHS U BOCCTAaHOBICHUS. OKHCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm: V3y4eHHe OOpa3LOB BEIIECTB METAJUIOB W HEMETAJIOB, B3aMMOJICHCTBHE THAPOKCHA IIMHKA C PACTBOPAMH KHCIOT U
IIeJI04eH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX TPHUMEPhl OKUCIUTEIBHO-BOCCTAHOBUTEILHBIX PEaKIHid (TOpEHHE, PEaKIIUU Pa3JIOKEHHSI, COCIHHEHUS ).

Mesrcnpeomemmunie ceéasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H NMPH W3yYCHHH XMMHUHU B 8 KJlacce OCYIIECTBIIICTCS 4Yepe3 MCIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTHIA, TAK U TIOHATUH, SIBJISTFOIIUXCS CHCTEMHBIMU TSI OTJICIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmrre ecTecTBEeHHO-HAy4YHbIC MOHSITHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHalU3, CUHTE3, KiacCU(UKAIMs, TIEPUOANIHOCTh, HAOIIONEHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHC.

®dusnka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH]I, H30TOIbI, PATHOAKTUBHOCTh, MOJICKYIIA, DIICKTPUYCCKHUI 3apsii, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, PU3NICCKUE BEIIMUNHBI, €IMHULIBI H3MEPEHUS, KOCMOC, IIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MEHEpPaITBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKAasi peaKkus

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux anemeHtoB J[. . MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPHUOIOB, KAJIMS, KAJIbIUI U UX COCIUHEHUN B COOTBETCTBHH C IOJOKEHHEM 3jeMeHTOB B Ilepuoanyeckoit
CHUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelllecTBa: BUJbI XMMUUYECKOM CBSA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOWMCTB BEILECTBA OT THUMA KPUCTAJUIMYECKOUN
PELETKY 1 BUAA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PAa3IMYHBIM KJIaccaM HEOPraHWYeCKUX
COEAMHEHHI, TEHETUYECKAs CBA3b HEOPraHWUYECKUX BEILIECTB.

Knaccudukanus XUMAYECKUX peakluid MO pa3InYHBIM MpHU3HaKaM (M0 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEaKIMH BEIIECTB, [0 TEIJIOBOMY IPQEKTY,
M0 W3MEHEHHWIO CTETEeHEW OKHUCICHUS XUMHUYECKHX JJIEMEHTOB, MO OOpaTMMOCTH, IO YYAaCTHIO Karalu3aropa). DK30- U DHJIOTEPMHUUECKUE PEaKIIHH,
TEPMOXUMHUYECKHUE YPABHEHUS.

[Tonsitue o cropocTH xuMuyeckoil peakuuu. [loHsTHE 00 O0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusx. [IoHSITHE O TOMOTEHHBIX |
reTeporeHHsIX peakuusax. [lonarue o xkaranuse. [loHdaTHE 0 XMMUYECKOM paBHOBECHU. DAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U TIOJ0KEHHUE
XMMHYECKOTO PAaBHOBECHS.

OKUCIUTENEHO-BOCCTAHOBUTENBLHBIE PEAKIMU, JJICKTPOHHBIA OallaHC OKHCIUTEbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHHe YpaBHEHUU
OKHCITUTETHFHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUH C MCTIOIb30BAHHEM METOA SJIEKTPOHHOTO OajaHca.

Teopust 37EKTPOTUTUYECKON TUCCONUALUN. DNEKTPOIUTHL U HEINEKTPOIUThl. KarnoHbl, aHnOHBl. MeXaHn3M JUCCOIMAIMU BEIIECTB C Pa3IuYHbIMU
BHJIaMH XUMUYECKOH CBsi3u. CTeneHp aucconunanuu. CUIbHBIC U CIa0bIe DIIEKTPOIHTHI.

Peakunu nonHOrO OOMeHa. YCIIOBUS MPOTEKAHUS PEaKluii HOHHOTO OOMEHa, MOJIHbIE M COKpAIIEHHBIE HOHHBIE ypaBHEHUs peakiinii. CBOWCTBA KU CIIOT,
OCHOBAHHH M COJIEH B CBETE MPEICTABICHUN 00 dIEKTPOIUTHUYECKOM nucconuanui. KauecTBeHHbIe peakiny Ha HOHBI. [IOHATHE 0 THIPOSIN3E COMEH.

Xumuueckuii Ikcnepumenm: O3HAKOMIICHUE C MOJENISIMH KPUCTAJIUTMUECKUX PEMIETOK HEOPTaHMUECKHUX BEUIECTB — METAJUIOB M HEMETallIoB (rpadura
W anmasa), CIOXKHBIX BEMIECTB (XJOpWIA HATpPUs), MCCIECIOBAHWE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOM PEaKIMH OT BO3JACUCTBUS PA3IUYHBIX (PaKTOPOB,
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HCCIIEOBAHUE 3JIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, MPOLIECCA IUCCOLMALIMN KUCIIOT, LIeI04Yeil U coell (BO3MOXKHO MCIIOJIb30BAHUE BUJIE0 MAaTEPUAJIOB),
MIPOBEJICHUE OTBITOB, WJUTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKAHMs peaklnii MOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIIEIEHWE ra3a, oOpa30BaHUE BOIBI),
OIBITOB, WUIOCTPUPYIOLIUMX HIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHUE, peakUuu pa3jokKEeHMs, COCAUHEHMsI), paclo3HaBaHHE
HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO KaY€CTBEHHBIX PEaKIMil HA HOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/uibl ¥ UX coeIUHEHUS

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue U pusnueckue CBOMCTBAa MPOCTHIX
BELIECTB — TaJIOT€HOB. XMMHUYECKUE CBOMCTBA Ha IpHUMEpE XJiopa (B3aMMOAEWCTBHE C MeTaUlaMM, HEMETaUIaMHM, LienodaMmu). Xioposonopon. ComsHas
KHCIIOTa, XMMUYECKHE CBOICTBa, MOJy4yeHHe, NMpuMeHeHue. [leficTBHe XJiopa M XJIOPOBOIOpPOJAa Ha OpraHuM3M 4ejoBeka. BaxHeilmue XJIopuabl U HX
HaXOXKJEHHUE B IIPUPOJIE.

O6mas xapakrepuctuka meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE CTEIIEHU OKHCIICHUSI.

Crpoenne u (pu3NYECKHEe CBOMCTBA MPOCTHIX BEUIECTB — KMCIOPOAA U Cephbl. AJUIOTPOITHBIE MOIU(UKAIIMHN KUCIOpOJa U Cepbl. XMMHUYECKUE CBOMCTBA
cepol. CepoBoopos, cTpoeHue, pu3ndecKkue U XuMudeckue cBoiictBa. OKCHIBI CEphl KaK MPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KuciaoTa, (hu3ndeckue
Y XUMUYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnenuduueckue). XuMUYECKHE PEeaKInu, JIeKalllie B OCHOBE MPOMBIIIUICHHOTO CIIOc00a
MOJTyYEHUSI CEPHOM KUCIOTHI.

[Tpumenenne cepHoit kuCIOThl. ColMM CepHON KUCIIOTHI, KaUeCTBEHHAs peakuus Ha cyinbdar-uoH. HaxoxaeHue cepsl M €€ COCAUMHCHHI B TIPUPOJC.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOUIEH cpe/ibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE AOXK/IU, 3arPs3HEHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpAaIllCHUSI.

OOm1ast xapakTepucTUKa 3eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETIEHU OKHCIICHUSI.

A3OT, pacrpocTpaHeHue B Mpupoje, Gu3nyecKkue U XuMHueckre cBorcTBa. KpyroBopot azora B mpupoae. AMMUak, ero (pusndeckue U XUMUYEeCKUue
CBOMCTBA, NojiyueHue U npumeHenue. Conu aMMOHUS, UX (PU3NYECKUE U XMMUYECKUE CBOICTBa, MpruMeHeHue. KauecTBeHHas peaklys Ha MOHbI aM MOHUS.
A3oTHas kuciora, e monydyeHue, (pu3Mueckre U XUMHYecKHe CBOMCTBa (0OIIMe Kak MpeACTaBUTeNs Kilacca KUCIOT U crnenuduueckue). Mcnonb3zoBanue
HUTPATOB U COJIEHl aMMOHMSI B KaUECTBE MUHEPAJIbHBIX yI10OpeHnH. XUMUYECKOEe 3arpsi3HEHNE OKPYKAlOIIeH cpe/ibl COEIMHEHUSIMHU a30Ta (KUCIOTHbBIE JOXKIH,
3arpsi3HEHUE BO3IyXa, TOYBBI U BOTOEMOB).

®ocdop, amnorpornHeie Moaudukanuu gocdopa, usndyeckue U xumudeckue coictra. Oxcua dochopa (V) u dpocpopHas kucnora, puznyeckue u
XMMHUYECKHE CBOICTBa, monydeHue. Mcnonb3oBanue hochaToB B kKauecTBE MUHEPATbHBIX YIOOPEHUI.

O6mr1as xapakrepuctuka neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUS.

VYrepon, amiaoTporHble MOAM(UKAIIMK, PAacIpOCTpaHEHHE B Mpupoje, (GU3HuecKkre U XUMHUYECKHe cBoicTBa. Ancopoums. KpyroBopot yriepona B
npupone. Okcuabl yraepoaa, ux (U3NYECKHe W XUMHYECKHE CBOWCTBA, JACWCTBUE HA JKUBbIE OPraHU3MBbI, MOIYYEHHE U NpPUMEHEHHE. DKOJIOrMuecKue
mpoOneMsbl, cBs3aHHbIE ¢ okcuaoMm yriepona (IV), rumore3a rio6anbHOrO MOTEIUICHHUS KIMMaTa, MapHUKOBBIA A ¢eKT. YronbHas KHCIOTa U €€ COJH, HX
¢u3nyeckue U XMMHYECKHE CBOMCTBA, MOIy4YeHHE U TpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE,
MPOMBIIIUIEHHOCTH U CETTbCKOM XO35HCTBE.

[lepBoHauagbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, 3TaHOJI, IIMIEpUH, YKCyCHast
kucnota). [IpuponHbie HMCTOYHUKU YIIEBOAOPOAOB (Yyroiib, MPHUPOMHBIA Ta3, HE(Th), MPOAYKTHl HX TMepepadoTku (OEH3WH), UX pOJib B OBITY H
MIPOMBITTUICHHOCTH.

[TonsiTHE 0 OMOMOTUYECKH BaXKHBIX BEUIECTBAX: JKUpaX, OeNKax, yIIeBoJaX — U UX POJIM B KU3HU 4YelloBeKa. MarepraibHOe eMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COCTUHEHHI.
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Kpemuuii, ero ¢pusndeckre 1 XuMHUECKUE CBOWCTBA, MOydyeHHe U npuMenenue. CoeanHeHus: KpeMHus B npupose. O0mmue npeacTaBieHus 00 oKcue
kpemuus (IV) m xpemuueBor kuciore. CHIMKAaThl, UX HCIOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHEWIne CTPOUTEIIbHBIC MaTepHasbl: KepaMHuKa,
CTEKJIO, IIEMEHT, 0eToH, xene300eToH. [Ipobaembl 6€301macHOr0 UCTIONB30BAHUS CTPOUTEIBHBIX MATEPUAIOB B IIOBCETHEBHON KHU3HH.

Xumuueckuii Ikcnepumenm: u3ydeHue oOpaslloB HEOPraHHMUYECKHX BELIECTB, CBOWCTB COJIIHON KHCIIOTHI, MPOBEACHHE KAYECTBEHHBIX pEaKlMii Ha
XJIOPUA-UOHBI U Ha6HIOIIeHI/I€ IIPHU3HAKOB UX NPOTCKAHUA, OIBITHI, OTPAXXAar0IINC (1)I/ISI/I‘ICCKI/IG 1 XUMHYECKHE CBOMCTBA raJIONeHOB U UX COGI[I/IHGHI/Iﬁ (BOSMO)KHO
HCIOJIb30BaHUE BUICOMATEPUANIOB), O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOpUAOB (TaJIOTeHUIOB), 03HAKOMJICHHE C 00pa3aMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO
HCIOJIb30BAaHUE BHUAECOMATEPUATIOB), HAOMIOAEHME Ipolecca OoOyIIMBaHUS caxapa I01 JEHCTBUEM KOHLEHTPUPOBAHHOM CEpHOM KHCIOTHI, H3Y4YEHHE
XMMHUYECKHX CBOMCTB pa30aBIIEHHON CEpHOM KHCIOTHI, NMPOBEICHUE KAYECTBEHHOW peakIuu Ha Cylb(parT-uoH M HaONIOJeHHE MpH3HaKa e€ MPOTEeKaHWs,
O3HAKOMJICHHE C (U3NYECKUMHU CBOWMCTBaMHU a30Ta, (ochopa W MX COeNMHEHUH (BO3MOXKHO HCIIOJNIB30BAHWE BUICOMATEPUANIOB), 00OpaslaMHu a30THBIX U
dbocdopHbIX ynoOpeHuii, momyueHue, cobupanue, paclo3HaBaHUE U U3yYEHUE CBOMCTB aMMMaKa, IPOBEACHHE KAaue€CTBEHHBIX PEaKIMil HA MOH aMMOHHMS U
dochar-uoH M HW3yYCHHE NPU3HAKOB HMX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIEHTPHUPOBAHHOW a30THON KHCJIOTHI C MeEAbI0 (BO3MOXXHO HCIOIH30BAHHE
BUJICOMATEepUAloOB), U3y4yeHHEe MOJEJeH KpUCTaJUIMYECKUX PEmI€ToK anmasa, rpadura, dymiepeHa, 03HaAKOMIEHUE C MPOLIECCOM aJCcopOLMU pacTBOPEHHBIX
BEII[ECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJy4eHHE, COOUpaHue, paclio3HABaHUE U U3YYCHHE CBOMCTB YIVIEKMCIIOTO Ta3a, MIPOBEICHUE
Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYeHHUE MPU3HAKOB X MPOTEKAHMSI, O3HAKOMIICHHE C MPOAYKIHEH CUIUKATHON MPOMBIIIJICHHOCTH,
PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «BakHelmue HeMeTaJUIbl U UX COCAUHCHUA.

Mesicnpeomemmuunie ceazu

Peaﬂmaunﬂ MCKITPCAMETHBIX CBs3eH IIpyu U3y4CHUU XUMHUH B 9 knacce OCYHCCTBIIACTCA 4YCPE3 HMCIIOJIB30BAHUEC KaK O6HII/IX CCTCCTBCHHO-HAYUHBIX
MIOHATH, TaK U TIOHATUH, SIBISIOIIUXCSI CHCTEMHBIMU JUIS OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O ITHKIIA.

OOmue ecTecTBeHHO-HAyYHbIC TOHSTHS: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH, TCOPHsI, aHAIM3, CUHTE3, KIacCU(UKALNS, TICPUOTUIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHNUE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTepUabl.

®u3uka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYNA, AJIEKTPUUECKUN 3apsij, TPOBOJHUKH,
MOTYTIPOBOAHUKY, AUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSHHE BEIIEeCTBA, ra3, pacTBOP, paCTBOPUMOCTH, KPUCTAILIIHYECKAs
peméTKa, CruiaBbl, GU3NIECKUE BEIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, onocdepa, IKOCUCTEMA, MUHEPAIIbHBIE YIOOPEHHSI, MUKPOJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHepabl, TOPHBIC TOPOIBI, TOJIE3HBIE HCKOTIAEMBbIE, TOTUTHBO, BOJHBIE PECYPCHI

10 KJIACC

MeTaiibl M UX COCAMHEHUS

OO6m1ast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH WX TOJIOKeHUs B [leproandeckoit cucreme xumudeckux snementon [1. U.
MenneneeBa u crpoeHusi aromoB. CTpoeHHE METaUIoB. MeTamimueckas CBA3b M METaUIMYecKas KPUCTAUIMYECKas pPelETKa. DNEKTPOXUMUYECKUU Psif
HaIpsHKEeHUH MeTalioB. PU3NYECKHe W XUMUYECKHE CBOMCTBA MeTaiioB. OO0Imue crmocoObl mofydeHust MeTauioB. [ToHsSTHE 0 KOPpO3UM METANIOB, OCHOBHBIE
CHOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHNE B OBITY U TIPOMBIIILIEHHOCTH.

[llenounsie metamisl: nojoxkenue B Ileproguueckoil cucreme xumuyeckux sneMeHToB [[. M. MenpeneeBa, CTpoeHHME MX aTOMOB, HAXOXKJICHHE B
npupose. Pu3nvecKkue U XMMHUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUABI U TUIPOKCUIBI HATpUsl U Kanusl. [[puMeHeHue meI0YHbIX MEeTaJuIOB U
UX COCIMHEHHI.
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[I{esrouHO3EeMENBHBIE METAUIBI MATHUM U KaJIBLMMI: T0JI0KeHHE B [lepuonnueckoit cucreme xumuueckux auieMeHToB JI. . Menpeneesa, cTpoeHue ux
aToMOB, HaXOXJeHue B mpupone. Puznyeckue U XUMUYECKHE CBOWCTBA MarHUs U Kanblius. BaxHeimue coeanHeHus Kanblus (OKCHI, THIPOKCHUA, COJH).
JKécTKoCTh BOIBI M CTIOCOOBI €€ YCTpaHEeHHUS.

AmomMunnil: nonoxenue B Ilepumommueckoit cucreme xumuueckux snemeHtoB J[. M. MenpgeneeBa, CTpoeHHE aroMa, HAXOXKJIECHHE B MPUPOIE.
du3ndecKrue 1 XUMUIECKUE CBOKMCTBA aFOMUHUS. AMG(OTEpHBIC CBOMCTBA OKCUAA U THIIPOKCH/IA ATFOMUHUS.

XKeneso: nonoxenue B [lepnoguueckoil cucteme xumuuyeckux snemeHToB 1. 1. MenaeneeBa, ctpoeHne aroma, HaxXoxAeHUe B npupoae. Puznueckue u
XUMHUYECKHE CBOMCTBA kese3a. OKcuabl, ruJipokcuabl U conu xenesa (11) u sxenesa (I11), ux cocras, cBOKWCTBA U MONTYYECHUE.

Xumuueckuii IKcnepumenm: O3HaKOMIIEHHE ¢ 0oOpa3llaMd METajlIOB W CIUIABOB, UX (PM3UYECKUMU CBOMCTBAMH, M3y4YEHHE PE3yJIbTaTOB KOPPO3UU
METaJUIOB (BO3MOXHO MCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), OCOOCHHOCTEM B3aMMOJCUCTBUSI OKCHIA KAJIbLIMS M HATPHUS C BOAOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMAaTEepUasoOB), HCCIEA0BaHNE CBOWCTB KECTKOM BOBI, MpoIlecca TOpeHus jkese3a B KUCIopoie (BO3MOXKHO HCII0JIb30BaHUE BUAEOMATEPHAIIOB), IPU3HAKOB
MPOTEKaHUsI KAY€CTBEHHBIX PEAKIIM Ha MOHBI: MarHus, KaJbIUs, aTIOMUHUS, TMHKA, xene3a (I1) u xenesa (I11), meau (1I), HaGnronenue u onucaHue MPoOIECCOB
OKpAILIMBaHUS IJIAMEHU MOHAMH HATPHsl, KaJdus U KaJbIUs (BOZMOXKHO HCIIOJIB30BAaHUE BHIEOMATEPHUAIIOB), UCCIIeOBaHNE aM(pOTEPHBIX CBONCTB T'MIPOKCHIA
QITIOMUHUS U TUAPOKCU]IA IMHKA, PEIICHHE SKCIICPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BajkHee MeTallibl U UX COCTUHECHUS.

XuMus 4 OKpYyKawIIas cpena

BemecTBa 1 Marepuainsl B IOBCEAHEBHOM KU3HU YeoBeka. be3zonacHoe ucnonb3oBaHue BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBast momo1ib npu
XUMHUYECKHUX 0KOTax U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolleW cpenpl (IpezenbHas AOoNycTHMas KOHIEeHTpauus BemiectB, painee — IIJIK). Ponp xumum B pemieHun
HKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm: 3ydeHrie oOpas3oB MaTepruasoB (CTEKIIO, CIUIABBI METAJIOB, IOJTUMEPHBIC MaTEPUAIIBI).

Mesicnpeomemmnuie ceasu

Peanuzamust MeXnpeaMeTHBIX CBSI3eM MpH M3y4eHUH XUMUHU B 10 Kilacce OCYIIECTBISIETCA Yepe3 MCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MOHATUH, SBJISIOIIUXCS CUCTEMHBIMU JIJIs1 OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIEC TIOHITHS: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIM3, CUHTE3, KilacCUUKAIMs, MePUOTUIYHOCTh, HAOIIONCHHE,
HKCIEPUMEHT, MOJIEIMPOBaHNE, H3MEPEHUE, MOJIETTh, SIBIICHUE, TAPHUKOBBIN 2PPEKT, TEXHOJIOTHS, MaTepUalbl.

dusnka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, W30TONBI, PAIUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKHIN 3apsl, MPOBOJHUKH,
MOTYTIPOBOAHUKY, AUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAILTUYECKAS
penéTKa, CruiaBbl, GU3NYECKUE BEIIMUMHBI, €IMHULIBI U3MEPEHH s, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/bI, COIHIIE.

buonorus: porocunres, nqpixanue, onocdepa, IKOCUCTEMA, MUHEPATIbHBIE YIOOPEHUS, MUKPOJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHepabl, TOPHBIE TOPOBI, TOJIE3HBIE UCKOTIAEMBbIE, TOTUTMBO, BOJAHBIE PECYPCHI.

TEMATHYECKOE IINTIAHUPOBAHHUE 8 KJIACC

No KonnyectBo yacos OnekTpoHHBIE (IHGPOBBIE) 00pa3oBaTEILHBIE
HanmenoBanue pasnenos

/1 pecypchl

Pa3gea 1. IleppoHayaibHbIe XMMHYECKHE TOHATHS

11 XuMusi — BaHas oOONAacCTh €CTECTBO3HAHMS M IPAKTHUECKON 5 bubnuoreka I[HOK

) JIeSITEJIbHOCTH YeJIOBeKa https://m.edsoo.ru/7f41837¢
1.2 | BemecTBa 1 XUMHYECKHE PEAKIIUH 15 bubnuorexa ITOK
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Pasznea 2. BaxxHelilmue npeacTaBuTe/ i HEOPraHUYeCKUX BeleCTB

bubnmoreka [HOK
2.1 Boznyx. Kucnopon. Ilonsitue 06 okcumax 6 https://m.edsoo.ru/7f41837¢

Bbubnnoreka HOK
2.2 Bonopoa.ITonstre o kuciaorax v comsix 8 https://m.edsoo.ru/7f41837¢

bubnmoreka [HOK
2.3 | Boma. PactBopsl. [ToHsiTue 00 OCHOBaHUSX 5 https://m.edsoo.ru/741837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUI 11 Bubmiorexa [OK

https://m.edsoo.ru/7f41837¢c

Paznea 3. Ilepuoaguueckuii 3akoH u Ilepuognyeckasi cucreMa xumMudeckux iemeHToB . U. MenaesneeBa. CTpoeHue aroMoB. XUMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu 154

31 Ilepmonnueckuii 3akoH u Ilepuonmyeckas cucreMa XUMHUYECKHX 7 bubnuoreka [MIOK
anemenToB /[. . MenneneeBa. CtpoeHue aroma https://m.edsoo.ru/7f41837c¢
3.2 Xumundeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUU 8 bubmorexa HOK
https://m.edsoo.ru/7t41837¢
3.3 | [loBTOpenue 3
bubmmoreka OK
Hroro 63 https://m.edsoo.ru/7f41837¢ .
TEMATUYECKOE IIVIAHUPOBAHUE 9 KJIACC
Jl;f/gn HaunmenoBanue pa3nenon KonnuecTBo yacor I?gf;;f;HHHe (mposric) 0OpasosateLHLIC
Pasnen 1. BemecTBo M1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHue u yriyOieHue 3HAHMW OCHOBHBIX pa3lesioB Kypca & 5 bubnuoreka [HOK
' KJ1acca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX PEAKIIUN 4 bubmmorexa HOK
https://m.edsoo.ru/7t41a636
13 DNIEKTPOJUTHYECKAsd  JHUCCOoIManus. XUMHUYECKHE pEeakuuh B ] bubnmoreka HOK
pacTBopax https://m.edsoo.ru/7f41a636
Pa3znen 2. HemeTassibl U MX coeTMHEHUS
21 OOmast xapakTepUCTHKa XUMHUYECKUX 3i1eMeHTOB VIIA-rpynmsl. 4 bubnuoreka I[HOK
' l"anmorensr https://m.edsoo.ru/7f41a636
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29 OO6mrast xapakTepUCTHKAa XUMHUYECKHX teMeHToB VIA-rpynmsl. Cepa 6 bubnmoreka [HOK
U € COCIMHCHMS https://m.edsoo.ru/7f41a636
23 OO0mmast XxapakTepuCTUKa XUMHUECKHUX AJIEMEHTOB VA-rpymmbl. A30T, 7 bubnuoreka LHOK
dhochop u ux coequHEHUS https://m.edsoo.ru/7f41a636
24 OOmrasi XapaKTepUCTUKA XHMHYECKHUX dJIeMEeHTOB [VA-rpymmsbl. ] bubnuoreka [HOK
VYriiepon ¥ KpeMHUH U MX COSAMHEHUS https://m.edsoo.ru/7f41a636
Paznen 3. MeTasiibl M UX COeTMHEHUS
. bubnuoreka OK
3.1 Obmye CBOHCTBA MCTAILIOB 4 https://m.edsoo.ru/7f41a636 8
3.2 Bakneiie MeTaibl M UX COCIMHEHUS 16 Eggz?ﬁzéggsoo.ru 17£412636 HOK
Pasnen 4. Xumus v okpy:kawomas cpeaa
4.1 BemectBa 1 matepuaibl B 5KU3HU YEJIOBEKA 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a636
4.2 | IloBropeHue 3
Htoro 68
TEMATHUYECKOE INVIAHUPOBAHUE 10 KJIACC
Jl;f/gn HaumenoBanue pasnesnos KonmgecTBo gacos I?gf;;f;HHHe (mposric) 0OpasosaTeLHLIe
Paznen 1. Beenenne
11 [loBTOpeHue u yriyOneHue 3HAHWHW OCHOBHBIX pa3zlesoB Kypca 9 24 bubnuoreka [HOK
' KJ1acca https://m.edsoo.ru/7f41a636
Paszgen 2. MeTa/liibl 1 X COeINHEHHS
. bubnuoreka OK
2.1 Obmye CBOHCTBA METAILIOR 6 https://m.edsoo.ru/7t41a636 :
2.2 Baxneiinine MeTalIbl M1 UX COSANHECHUS 32 Eﬁg?ﬁ&:fgsoo.ru 17£412636 HOK
Pazges 3. XumMus 1 OKpyKaIIas cpeaa
3.1 BemectBa u matepuansl B 5KU3HU YEJIOBEKa 3 Bubmiorexa HOK
https://m.edsoo.ru/7f41a636
3.2 | IloBrOpenue 3
Hroro 68
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KOHTPOJIb 3HAHWM, YMEHUU, HABBIKOB

Kpurepun onennBanus
IIpoBepka u oueHKA 3HAHMI U YMEHUI y4alIuxcs.

Pesynbrarel 00y4ueHHsI XUMHH JJOKHBI COOTBETCTBOBAThH OOIIUM 3a/1auaM MpeMeTa U TPEOOBAHUSIM K €0 YCBOCHHUIO.

PesynbTarel 00y4eHUsI OIIEHUBAIOTCS 110 MATHOATTEHOM cucTeMe. [Ipy olleHKe yYUTHIBAIOTCS CIEYOIIIE KaueCTBEHHbIE TOKA3aTeNId OTBETOB:
- TyOMHa (COOTBETCTBHE U3YUCHHBIM TEOPETUIECKIM 0000IIIEHIM);

- 0CO3HAaHHOCTH (COOTBETCTBUE TPEOYEMBIM B IMIPOrpaMMe YMEHHSIM MTPUMEHSTh MOIYYCHHYO HH(POPMAIIHIO);

- TIOJTHOTA (COOTBETCTBUE O0BEMY MTPOrpaMMBI U MHPOPMAITNH YICOHUKA).

[Tpu onieHKe yYUTHIBAETCS YUCIIO M XapaKTep OMHMOOK (CyIIeCTBEHHbIC U HECYIIECTBCHHBIE).

CymiecTBeHHBIE OIIMOKH CBSI3aHBI C HEJJOCTATOYHOM TTyOMHON M OCO3HAHHOCTBHIO OTBETa ( HANMPHUMEp, YICHUK HEMPaBUIBHO yKa3all OCHOBHBIC NPU3HAKU TOHSTHH,
SIBJICHHH, XapaKTepHBIE CBOMCTBA BEIIECTB, HEMIPABIIILHO C(hOPMYIHPOBAI 3aKOH, IIPABUIIO U TIp., MM YIEHUK HE CMOT IIPHMEHUTH TEOPETUIECKUE 3HAHUS T OOBSICHEHHS 1
MpeicKa3aHus SBJICHUH, YCTAHOBJICHUS PUYUHHO- CJICICTBEHHBIX CBSI3CH, CPAaBHEHUS U KJIaCCH(DHUKAIIUK SBICHUH U T.I1.).

HecymecTBeHHble OMMOKH OMPENENSIOTCS HEMOTHOTOW OTBeTa (Hampumep, YIyILIEHHE M3 BHJA KaKOro- JIMOO HeXapaKTepHOro (akra MpU ONMHCAHWU BEIIECTB,
nponecca). K HUM MOXKHO OTHECTH OTOBOPKHM, ONHMCKH, TOIYIICHHBIE 10 HEBHHUMATEIHFHOCTH (HAIpHUMep, Ha J1Ba M OoJiee YpaBHEHUs PEakIUi B IOJHOM HOHHOM BHIE
JIOTTyIIIeHa O/IHA OINOKa B 0003HAUYSHUH 3apsia HOHA).

PC3YHBT3TI>I 06yquH51 IIPOBEPAIOTCA B IMMPOLCCCE YCTHBIX U MMCbMCHHBIX OTBCTOB YHAIlIUXCS, 4 TAKIKE IIPH BBIITIOJIHCHUU UMW XUMHWYCCKOI'O SKCIICPUMECHTA.

OueHka yCTHOTO OTBeTa

OtmeTtka «S»:

- OTBET IOJIHBIN U IPAaBUIIbHBIM HA OCHOBAaHUHU U3YUYEHHBIX TEOPUI;

- MaTepuai U3JI0KEH B ONPEAETIEHHON JIOTHYECKOH MOCIE0BAaTENBHOCTH, JINTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIbHBIN.

Otmetka «4»:

- OTBET MOJIHBIN U MPaBUIBHBII Ha OCHOBAaHUH H3YYEHHBIX TEOPHI;

- MaTepuajl H3JI0KEH B OINPEACNEHHOW JOrMYecKOod MOCIeN0BaTeIbHOCTH, HO NPH 3TOM JOMYyIIEHBI JABE- TPH HECYLIECTBEHHbIE OIIMOKH, WCIPaBICHHBIE MO
TpeOOBaHUIO YUUTETIS.

Otmetka «3»:

-OTBET MOJIHBIN, HO TIPH 3TOM JOMYyIIEHa CyLIeCTBEHHAas: OIIMOKA MM OTBET HEIOIHBINA, HECBS3HBIM.

OtrMmeTka «2»:

- TIpY OTBeTe OOHAPY)KEHO HEITOHWMAaHHUE yYallliMCsl OCHOBHOTO COJIEpKaHUsl Y4eOHOro Marepraia MId JOMYIIeHbI CYIIECTBEHHBIC OIMUOKH, KOTOPBIE yJalluiics He
MOJKET HCIIPABUTH MIPHU HABOJAIINX BOIIPOCAX YUHUTEIS.

OueHka SKCIepUMEHTAIBLHBIX YMEHH.
OreHKa CTaBUTCS HA OCHOBAHUHW HAONIOJCHHS 32 yYAIIUMUCS U MIUCbMEHHOTO OTYETa 3a padoTy.
OTMeTKa «5»:
- paboTa BBINIOJHEHA MOJHOCTHIO U HPAaBUJIBHO, CJICIaHbI IPABUIIbHbBIC HAOIOICHHUS U BBIBOJIBI;

[okymeHT co3aaH B anekTpoHHon copme. Ne 121-0 ot 31.08.2023. UcnonHuTens: MapTeiHoBa J1.P. 0 3IEKTPOHHbINA
Ctpanuua 19 n3 26. Ctpanuua cosgara: 05.10.2023 12:40 =¥ TATAPCTAH



- DKCTIEPUMEHT OCYIIECTRIIEH I10 IUIaHY € YYETOM TEXHUKH O€30MacHOCTH U MPaBHII pabOTHI ¢ BEIECTBAMU O 000PYIOBaHHEM;

- MPOSIBIICHBI OPTaHNU3aIMOHHO-TPYOBbIE YMEHUS (TTOACPKUBAIOTCS YHCTOTAa PA00OYETO MECTa U MOPSIOK Ha CTOJIC, 3KOHOMHO PACXOIYIOTCS PEaKTHBHI).

OtMmeTka «4»:

- paboTa BBIONHEHA NPAaBUIHHO, CAETAHBI MpPaBHIbHBIE HAOMIONEHWS] W BBIBOJABL, HO TPH 3TOM OKCIEPHUMEHT NPOBENEH HE TOITHOCTHIO WM JOIMYIICHBI
HECYIIECTBEHHBIE OMTHOKH B pabOTe C BEIIECTBAMH U 000PyTOBaHUEM.

OtMmetka «3»:

- paboTa BBINTOIHEHA PAaBUIHLHO HE MEHEE YeM Ha MOJIOBHHY WX JIOIYIIIeHa CYIIIECTBEHHAs OINOKA B XOJIe IKCIIEPHMEHTa, B OObSICHEHUH, B 0(hOpMIIEHIH paboTHI, B
COOIIOCHNY TIPAaBWJI TEXHUKH O€301MacHOCTH MpH padoTe C BemecTBaMHu 1 000pyI0BaHHEM, KOTOpasi HCIIPABIISIETCS 110 TPEOOBAHUIO YUUTETIS.

OtMmeTka «2»:

- JIOIYIIIEHBI JIBE WX O0Jiee CYIISCTBEHHBIC ONIMOKH B XOJI¢ SKCIICPUMEHTa, B 00BSICHEHUH, B O(hOPMIICHUU Pa0OThI, B COOJIFOJICHUN MPABWI TEXHUKH 0€30MaCHOCTH
pu paboTe ¢ BemecTBaMu 1 000pyI0BaHHEM, KOTOPBIE YUAIIANCS He MOXKET HCIIPABUTH Jake 10 TPeOOBAHUIO yIUTES.

Ouenka yMeHUil peliaTh IKCNEPUMEHTAIbHbIE 321a4 .

OtMeTKa «5»:

- TIJIaH PENICHUs] COCTaBJICH MPABIIILHO;

- MPaBUWJIBHO OCYIIECTRIEH MOA00p XMMUYCCKUX PEAKTHBOB U 00OPYIOBaHUS;

- TaHO MOJHOE O0BIACHEHNE U CACTAHEI BEIBOJIEI.

OtMeTKa «4»:

- IJIaH PEIICHUsI COCTABIICH MPABHMIILHO;

- MPaBWJIBHO OCYIIECTBIEH MOA00P XUMHUECKHX PEaKTUBOB M 000PYAOBaHUs, HO MPU 3TOM JIONMYIICHO HE 00JIee IBYX HECYIICCTBEHHBIX OIIMOOK B OOBSICHCHHU U
BBIBOJAX.

OtMmeTKa «3»:

- TJIaH PEIICHUsI COCTABIIEH MPABIIIBHO;

- MPaBWJIBHO OCYIIECTRIEH MOA00p XUMUYECKUX PEAKTHBOB M 00OPY0BaHNUs, HO JIOMYIIeHa CYIECTBEHHAS OINOKA B OOBSICHEHHH U BBIBOJIAX.

OTMeTKa «2»:

- IOTIYIICHBI JIBE MJIK O0Jiee OIIMOKH B TUTAHE PEUICHHMS, B TIOA00pe XUMUYECKUX PEAaKTHBOB U 00OPY/I0BaHHUs, B OObSICHEHUH U BBIBOJIAX.
Ouenka yMeHUil pemiaTh pacyéTHbIe 3aJa4U.

OtMeTKa «5»:

- B JIOTHYMECKOM PACCYKJCHHH U PEIICHUN HEeT OINOOK, 3ajlada pelleHa parioHaIbHBIM CIIOCOOOM.

OtMeTKa «4»:

- B JIOTHYECKOM pPaCCYXIEHHH W PEIIeHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3aja4a pelleHa HepalrOHAIBHBIM CIOCOOOM WM JIOMYIIEHO He Oollee IBYX
HECYIIECTBEHHBIX OIIHUOOK.

OtMmeTKa «3»:

- B JIOTHYE€CKOM PaCCyKJICHHH U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIISCTBEHHAs OIIMOKa B MaTeMaTHYeCKUX pacuérax. OTMeTKa «2»:

- IMEIOTCS CYIIECTBEHHBIE ONIMOKY B JIOTHYECKOM PACCYKIICHUU U B PEIICHUH.

OueHka NUCbLMEHHBIX KOHTPOJIbHBIX Pa0doT.
OTMeTKa «5»:
- OTBET IMOJHBIN U MPABUIBHEIN, BO3MOXHA HECYII[ECTBEHHAS OIIHOKA.
OtMeTKa «4»:
- OTBET HEMOJIHBIN WK JOMYIICHO He 0oJiee IBYX HEeCYIECTBEHHBIX OIIMOOK.
OtMmeTKa «3»:
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- paboTa BBITTOJIHEHA HE MEHEE YeM Ha ITOJIOBHHY, IOIMyIIeHA O/THA CYIIIECTBEHHAS OIIMOKA ¥ IPH ATOM JIBEe- TPH HECYIICCTBCHHEIE.
OT1MmeTKa «2»:

- paboTa BBITIOJTHEHA MEHBIIIC, YeM Ha MOJIOBUHY HJIM COACPIKUT HECKOIBKO CYIIECTBEHHBIX OIIHOOK.
[Ipu oreHKe BHIIOTHEHHUS MUCHMEHHON KOHTPOJIBHONW PabOThl HEOOXOAMMO YUUTHIBATh TPeOOBaHMS €AMHOTO Op(oTrpaduIecKoro pexnma.

OTMeTKa 3a UTOT OBYIO KOHTPOJIbHYIO pa60Ty KOPPCKTUPYET MMPESAIICCTBYOIINE IIPHU BBICTABJIICHUNU OTMETKHU 3a YE€TBCPTh, IIOJIYTroaue, roa.

OneHka TecTOBBIX PadoT.

TecTpl, cocTosiliMe W3 TSTH BONPOCOB MOXKHO HCIIOJB30BaTh IMOCIE W3y4YeHUs Kaxaoro marepuana (ypoka). Tect m3z 10—I15 BompocoB wucmomib3yercs Uis
nepuoanyeckoro koutpois. Tect n3 20—30 BompocoB HEOOXOAUMO UCIIONB30BATh AJIsl HMTOTOBOTO KOHTpOJs. [Ipy olleHMBaHNM MCIOJIB3YETCs CIEAYIOIIas IKaa: Ajs TecTa
W3 IITH BOIIPOCOB

* HET OIMMOOK — OLIEHKA «5»;

* O[[Ha OIIMOKA - OLIEHKA «4);

* JIBE OITUOKHN — OIICHKA «3»;

* TpH OIMMOKH — O1eHKa «2». J{7s Tecta u3 30 BOmmpocos:

* 25—30 mpaBUIHHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»;

* 13—18 mpaBUJIbLHBIX OTBETOB — OLICHKA «3»;

MeHbIIe 12 TpaBUIIBHBIX OTBETOB — OIICHKA «2.

Ouenka pedepara.

Pedepar oneHnBaeTCs MO CIEAYIONINM KPUTEPHSIM:

* cobmronieHNe TpeOOBaHU K €ro 0 OpMIICHHIO;

* HEOOXOIUMOCTh U JIOCTaTOUYHOCTH JUISl PACKPBITHSI TEMBI IPHBEACHHON B TeKCTE pedepaTa nHPOPMAIHH;

* yMeHHe 00yJaromnierocs CB0OOOTHO U3JIaraTh OCHOBHEIE HJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYaroMIerocsi MOHATh CYTh 33/1aBa€MbIX YICHAMH aTTeCTAllMOHHON KOMHUCCHH BOIIPOCOB M C(HOPMYITHPOBATH TOUHBIE OTBETHI HA HUX.

WUTOTOBBIM TECT IO XUMWH 8 KJIACC

Al. Onpenenure, rae MEPEUUCICHBI TOJIKO Ha3BaHUSI BEILIECTB.
1) mpoBoIioKa, amOMUHUAN 2) YIIIEeKUCIBIH a3, KUCI0pOo.
3) crakaH, CTEKJIO 4) cepedpo, KOIBIIO

A2. Kakoe 13 nepeyncaeHHbIX SIBICHUIN HE SIBIAETCS XUMUUYECKUM?
1) pxaBneHue xenesza 2) nnaBJeHUE MeTaa
3) ropeHue yris 4) ckucaHvue MOJIOKa

A3. Kucnopoa — npocroe BeIecTBO, Tak Kak

1) ero monekyna oOpa3oBaHa aTOMaMHU Pa3HbIX XUMHUYECKUX JIE€MEHTOB
2) COCTOMT U3 CMECH pPa3HBIX BEIIECTB

3) ero moisekyina oOpa3oBaHa aTOMaMU OJJHOIO XUMHUYECKOTO JIeMEHTa
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4) sBrsieTcst ra3000pa3HbIM

A4. B kakoMm ciyuae peub UJIET O KUCIOPOJE KaK O XUMHUUECKOM JIEMEHTE?
1) xucnopon - 6ecuBeTHbIN ra3 2) KHUCTIOPOJ HEOOXOAUM JUISl IBIXaHUSI U TOPEHUS
3) KUCJIOPOJ BXOAUT B COCTaB BOABI  4) KUCIOPOJ BXOJIUT B COCTAB BO3/lyXa

AS. CKOIBKO 3JIEMEHTOB COAEPIKUTCS B BEIIECTBE, COCTaB KOTOPOTO BhIpakaeTcst popMynoit
NH4NO3 ?
)3 2)4 3)7 4 9

A6. Homep nepuona asist 3ieMeHTa XJiop — 3TO

1) I 2) 11 3) VI 4) VII

A’7. Ha 3apsin siapa v 94UCiO NIEKTPOHOB B aTOME YKa3bIBAET

1) mopsAKOBBI HOMED IEMEHTa  2) HOMEp Iepuoja

3) HOMep rpyIIbl 4) oTHOCUTENbHASI aTOMHAs Macca JIEMEHTa

A8. AToM XJ10pa COAEPKUT Ha BHELTHEM SHEPIreTUUECKOM YPOBHE
1) 3 anekrpona 2) 7 anektpoHoB  3) 17 anekTtpoHoB  4) 35 31eKTpOHOB

A9. PacnipesiesieHuE 3JI€KTPOHOB 110 SHEPTETUYSCKUM YPOBHSIM B aTOME AJTFOMUHUS
1) 2e,8¢e,3¢e 2) 2e,5¢,8 3) 2e,8¢e,4e 4) 2e,3e

A10. Kakyro cBsi3p 00pa3yroT mexay coboi aToMbl B MoJiekyiie kuciopoza (O2)?
1) KOBaJIEHTHYIO HOJSPHYIO 2) NIOHHYIO

3) KOBaJICHTHYIO HEMOJISIPHYIO 4) MEeTaJNINYECKYIO

A1l. Kako#t THI KpUCTaNIMYECKON PEIIETKN XapaKTePEH isd Meau?
1) MmeTannuueckass 2) MoHHass  3) aTOMHas 4) MonexynspHas

A12. Enunuiia usmepeHusi MoJIsipHOI Macchl
) rpamm  2) rpamMm/mMoib 3) monbp  4) nutp/mMonb

Al13. ®opMyIbl OKCHIA U KUCITOTHI
MgO u KNO;s 2) CaO u HNO; 3) NaOHwu HCl 4)ALOs; u KOH

Al4. Kakas conb B pacCTBOpPE pacnagaeTcs Ha HOHBI
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1) Ca3(PO4)2
Al15. ®opmyna cynbdara Kaaus
1) K>SO04

A16. ®eHoNPTANCHH CTAHOBUTCS MAJTMHOBBIM B PacTBOpE

1) NaCl

Al7. K kakoMy TUITy OTHOCUTCS JAaHHAs XUMHUYECKas peaKius
NaxO + H2SO4 [J NaxSO4 + H2O ?
1) pasnoxxeHus

A18. Peaxuueil coequHEHNS IBISIETCS
1) Fe(OH)s [J Fe2O3 + H2O
3) CuSO4 + Fe [J FeSO4+ Cu

A19. Cymma k03 PHUIIHEHTOB B ypaBHEHUH PEaKLIUU

1) 3

A20. BepHbl JiH CIICIYIONIHE CYXACHHS O TIpaBUiIaxX paboThl B 1aboparopun?

2) NaxSO4 3) CaCO;

2) K2SOs3

2) NaOH 4) NaNO;

2) 3aMeleHus 3) coenuaenuss  4) obMeHa

4) BaSOy

4) CaSOq4

2) CaO + HxO [1 Ca(OH)
4) HNO;+ KOH [ KNO; +H,0

Fe + Cl, — FeCls

A) Ilpu HarpeBaHuU BellecTBAa MPOOUPKY HYKHO JepKaTh BEPTHKAIBHO.

b) YToObl moracuth COUPTOBKY, HY’KHO HAKPBITh €€ (PUTHIIb KOJIaYKOM

1) BepHO TOIBKO A
3) oba cyxeHus: BepHbI

2) BepHO TOJBKO b
4) oba cykaeHus: HeBEpHbI

paBHa

OTBeTEI
1 2 10 11 12 13 14 15 16 17 18 19 20
2 2 3 1 2 3 1 2 4 2 4 2

WUTOTOBBIN TECT IO XUMHUH 9 KJIACC

A 1.Cxema pacnpe/iesieHus SJIEKTPOHOB MO CJI0SM B aTOME XMMHUYECKOT0 3JIEMEHTa, 00pa3yIoIEero COeMHEH s, COOTBETCTBYIoIME o0muM Gopmynam H23 u

503

1)2e,6e 2)2e,8e5¢ 3)2e,8¢,6e

4) 2e,8¢e,7e

A Z.PH,Z[ 9JICMCHTOB, PACIIOJIOKCHHBIX B ITOPAAKEC YBCINYCHUA aTOMHBIX PaIUyYCOB:
1)S,P,Si

4)Be,B,Al
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A 3. Oxcup yrnepona (IV) sBnsercs
1) amdorepHbIM 2) KUCJIOTHBIM 3) HecosneoOpa3yroIM 4) OCHOBHBIM

A 4.HeoOpartumas xumMuueckasi peakius Mporu30iAeT MpHU CIMBAaHUN PACTBOPOB BEIIECTB, (HOPMYIIbl KOTOPBIX:

1)KOHuNaCl 2)CuCIl2uKOH 3) MgCI12uHNO3  4) Al12(S04)3uCu(NO3)2
A 5.YpaBHenuto peakiun 2NO+02= 2NO2co0TBETCTBYET CXEMa MIPEBPALLEHUS:

1 )N+2 ?N+5 2)N-3 ?N+2 3 )N+4 QNO 4)N+2?N+4

A 6.BepHbl 11 crienyroiye BbICKa3bIBAaHUS ?

A.CreneHb OKHCIIEHUs aToMa Xpoma B coeinHeHunCrOpaBHa +3

Bb.Crenenp okucnenus aroma xpoma B coeiuHeHunCr203paBHa +3

1) BepHO TOBKO A 2) BepHO ToNbKO b 3) BepHBI 00a cyKaeHUs 4) oba cyXaeHus1 He BEPHBI
B1.YcTaHoBUTE COOTBETCTBUE MEXKY (DOpPMYIIaMU UCXOIHBIX BELIECTB U MPOJAYKTOB PEAKIIMIA:
NCXOAHBIE BEIIECTBA: [TPOAYKTHI PEAKIIIA

A)CauS 1)Ca(OH)2

b) Ca(OH)2 u H2S04 2)Ca2S 5) Ca(OH)2uH2

B)CaO u H20 3)CaS 6)CaO

INCau 02 4)CaSO4u 2H20

B 2. C pa30aBieHHOIi CEpHOI KUCIOTON pearupyroT:
)Cu 2)Mg 3)CuO 4)BaCl2 5)NaOH  6) SO2

OTBeThI
Al A2 A3 A4 AS A6 Bl B2
3 4 3 2 4 2 3416 2345
UTOI'OBBIN TECT ITO XUMWH 10 KJIACC
Al OnexTpoHHas ¢popMyna aToMa MarHus:
1)1s%2s? 2) 152252 2p©3s? 3) 152252 2p°3s! 4) 152252 2p®3s23p?
A2 B xakoM psiy XMMUYECKHE 3IEMEHTHI PACIIONIOKEHBI B MOPSAJIKE YCUIICHHUS METAINTMYECKUAX
CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3 Mertas, o6nagaronuii caMoil BRICOKOH 3JIEKTPOMPOBOTHOCTHIO, - ITO
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1) sxene3o 2) Meab 3) cepebpo 4) anroMUHUT

A4 HaunGornee sHEepruyHO B3aMMOACHCTBYET C BOJIOM:
1) kanuii 2) HaTpuit 3) KanpLuii 4) maruuii

AS ['uppokcua MHKA B3aUMOJICUCTBYET € KaXKIbIM U3 JIBYX BEIIECTB:
1) HCl u CO» 2) NaOH u H>SOq4 3) SiO, u KOH 4) NaNOs; u HoSOq4

A6 MeTtoap!l iepepaboTKu py/, OCHOBAHHBIE HA BOCCTAHOBICHUU METAIIJIOB U3 OKCHIOB IPH BBICOKUX
TeMIlepaTypax, Ha3bIBatOTCA: 1) TUAPOMETAILTYPTH 2) MUPOMETAILTYPTHUS 3)
AIEKTPOMETAIITYPrHUsl 4) raapBaHOCTErUs

BI. YcTaHoBUTE COOTBETCTBUE MEX/Y BEIIECTBAMHM, BCTYNAIOIIMMHU B PEAKIIUIO U MPOTYKTAMU UX
B3aUMOIEHUCTBUS
PEATMPYIOIIME BEILIECTBA IMPOJAYKThI PEAKIIMI
A) CaO +CO2—> 1) Ca(OH):
b) Ca(OH)>+ SO, —» 2) CaCOs+ H>O A 5 B T
B) Ca+H,O —» 3) CaSO4+ H20
I') Ca (HCOs), + Ca(OH), —> 4) Ca(OH)2 + H

5) CaSOs + H,O
6) CaCO3
KJIIOY
Al A2 A3 A4 AS A6 B1
2 2 3 1 2 2 6542

[okymeHT co3aaH B anekTpoHHon copme. Ne 121-0 ot 31.08.2023. UcnonHuTens: MapTeiHoBa J1.P.
Ctpanuua 25 n3 26. Ctpanuua cosgara: 05.10.2023 12:40

il INIEKTPOHHBIH
=¥ TATAPCTAH



Jlnct cornacoBaHua kK gokymeHTy Ne 121-0 ot 31.08.2023
MHununaTop cornacosaHuns: MapTteiHoBa J1.P. [upektop
CornacoaHue nHnyumposaHo: 05.10.2023 12:40

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | MaptuiHoea J1.P. 05.10.2023 - 12:40

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHutens: MapTeiHoBa J1.P. B INEKTPOHHbBIA
CrpaHunua 26 u3 26. CTpaHuua cosgaHa: 05.10.2023 12:41 =¥ TATAPCTAH



