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IHHOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma o XxuMuu Juist ooydaromuxcs 9 kinacca cocraBieHa Ha ocHOBe TpeOoBanuii K
pe3ybpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
IpeacTaBIeHHbIX B DeepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
o0Opa3oBaHus, ¢ yI€TOM paclpeie€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTAaBJICHHBIX B Y HUBEPCATHHOM KOJIU(PHKATOPE IO XUMUH, a TaKXKe Ha 0cHOBE [IpumepHOii mporpaMMel
BOCIIUTaHUS 00yJaromuXCcs MPH MOJTyYSHUH OCHOBHOTO 0011Iero oopaszoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO TIpeaMeTa « XuMus» B 00pa30oBaTeIbHBIX opranu3anusax Poccuiickoit
®denepanny, peain3yroMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmsl (yTB. Pemennem Konnernun
Munnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMUS»

Bxutag yueOHoro nmpenmera « XuMus» B IOCTHKEHUE 11eJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BIIEH
BO MHOTOM 3HAQYE€HHEM XHUMHYECKON HAYKHM B ITO3HAHWHW 3aKOHOB IPUPO/JbI, B pa3BUTUU ITPOU3BOANUTCIBHBIX
CHJI 00IIECTBA U CO3/TaHUHM HOBOM 0a3bl MaTepuaibHON KYJIbTYpHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacipoCTpaHuiIa CBOE BIMSHIE Ha BCe 00J1acTH
YeJI0BEYECKOrO CYIIECTBOBAHUS, 3ajjajla HOBOE BUJCHHE MHpPA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY>)KUT OCHOBOH /ISt
(dbopMHUpOBaHMSI MUPOBO33PEHHUS YEJIOBEKA, €ro MPeACTaBICHUI 0 MaTeprUaIbHOM €IUHCTBE MHUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 IBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHue riI00albHbIX TPoOIeM YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, IHEPTETUUCCKOH, MUIIIEBOM M KOJOTUUECKONU 0€301TacCHOCTH, MPOOIIeM
3/IpaBOOXpPaHEHHUSI.

B YCIOBHUAX BO3pacCTarOmCro 3SHaYCHU XUMHUH B JKU3HU 06I_HeCTBa CYIIECTBEHHO ITOBBICHJIACH POJIb
XHUMHNYCCKOTI'O O6pa3OBaHI/I$I. B mmane conyaan3any OHO ABJIICTCA OJHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTH U T'aPMOHHUYIHOT'O eé Pa3sBUTHA.

CoBpeMeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOX0AUMBI 17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4acCTBOBATh B MHOT000Opa3HOit
KU3HU OOIIECTBa, /U1 OCO3HAHUS BaXKHOCTU Pa3yMHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U 3/I0POBBIO
JPYTUX, K OKpY’Karolei IpUpoIHOH cpesie, M TPaMOTHOTO MOBEICHUS MPU UCTIOTIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XUMUYECKHUX BEIIECTB B MIOBCEAHEBHOM KHU3HU.

XuMmuyeckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE SIBISIETCS 0230BbIM 110 OTHOILIEHUIO K CHCTEME OOIIero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealn3yeT MpUcyIirue oduemy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIaPCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHbIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh O0IIel cTpaTeruu 00y4eH s, BOCIUTAHUS U
pa3BUTHS 00YUYAIOIIUXCS CPEACTBAMU YU€OHOTO MpeaMeTa «XUMHUS.

N3zyuenne npeamera: 1) cniocoOCTBYET peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTUS U (POPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011eH 1 (PYyHKIIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (popMUpOBaHHe
MBILUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON y4eOHOM
NeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPOPECCUOHATILHOM 1eSTENbHOCTH; 3) 3HAKOMUT CO CNEeUU(UKON HAyYHOTO MBIIIJICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs11a HA €AUHCTBO IPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHNH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH MOAPOCTKOB; 4) cr1ocOOCTBYET
(OopMUPOBAHHIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY,
BHOCHT CBOM BKJIQJl B IKOJIOTHYECKOE 00pa30BaHUE HIKOJIHLHUKOB.

Ha3zBanubie HanpaBiieHUs B 00y4eHUH XUMUU 00€CTIEUUBAIOTCS CTIEUU(DUKOI colepKaHus TPeIMeTa,
KOTOpBIﬁ ABJICTCA NCAArOrn4CCKu aJali TUPOBAHHBIM OTPAKCHUEM 6a301301?1 HAayKU XMMHUHU Ha OHpeI[eJIéHHOM
arare €€ pa3BUTHSL.

Kypc xumMum 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOEHHE 00Y4aIOIIMMUCA OCHOB HEOPraHUYECKOM
XMMUHU B HEKOTOPBIX TOHSATHH U CBEJICHHUI 00 OTAETBHBIX 00BEKTaX OPTaHNYECKON XHUMHUH.

CrpykTypa coaep:kaHus rnpeamera copMUpOBaHa HA OCHOBE CUCTEMHOI'O MOAX0/1a K €0 U3yYEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI TIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBC U CUCTEMBI TTOHATHH
0 XUMHYECKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIINITY [1OCIIEI0BATENLHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABIECHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKON TMCCOLUALIMY BEILIECTB B pacTBOpax. TeopeTnueckue 3HaHUs pPacCMaTpUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTrOMY, BBITIOJIHSSA (YHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTHYCCKOI'0 IPUMEHCHUA U TMNOJTYUCHUA N3YIaCMbIX BCIICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoipl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHus y 00y4arOMIKUXCsl HEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOJaM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHTb, YTO OCBOEHHE COAEPKaHUs Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «Okpykaomuii Mupy», «bruonorus. 5—7 kimaccb» u «@u3nka. 7 KIaccy.

HOEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUSD»

K HampaBiienuio nepBoCcTerneHHOM 3HAUMMOCTH MPH peann3aiii 00pa3oBaTeIbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBaHKUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YeI0BeKa U KaK OJJHOIO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya NpeAMeTa COCTOUT B JOPMUPOBAHUN CUCTEMbI XUMUYECKIX 3HAHUNA —
BOKHEHIINX (AKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKW, 3HAHUM O HAYYHBIX METO/IaX U3yYECHHUS BEIIECTB U
XMUMHUYECKUX PeaKlUi, a TaKkke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 0€30MacCHOT0 OOpaIlleHus C BEIIECTBAMU B TOBCEIHEBHOM JKU3HH.

Hapsny ¢ 9TuM nenu u3ydyeHus npeaMera B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHbI C yYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYy4YEeHHUs Ha pa3BUTHE U caMOpa3BUTHE JIMYHOCTH, (JOpMHUpPOBaHUE €€
MHTeJUIeKTa U 0011eil KynbTypbl. OOydeHne yMEHHIO YUUTHCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOW U3 BakKHEHIINX (QYyHKIUN y4eOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM TIpU M3YYEHHUU MIpeIMeTa B OCHOBHOM IITKOJIe JOMUHUPYIOIIee 3HaYeHHE MPUoOpenn TaKue
LICJIH, KaK:

(dhopMHUpOBaHKE UHTEIUIEKTYaIbHO PAa3BUTOMN IMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSITHIO PELISHUH, CTIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM
JKHU3HH,

HaIMpPaBJICEHHOCTh 00YYCHHUS HA CHCTEMAaTHYECKOE MPUOOIICHNE YIalUXCsl K CAMOCTOSITEIbHOM



MO03HABATEIBHOM JIEATEILHOCTH, HAYYHBIM METOaM MMO3HaHUS, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU,

obecrnieueHrne yCIoBHii, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YJAIOIIMMHUCS OIBITa PA3HOOOPA3HOM
NEeATeIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETECHITUH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE ISl PA3TUYHBIX BUIOB JEATEILHOCTH;

¢dopmupoBaHue yMEHHI OOBSICHATD U OLIEHUBATH SIBJIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX IPU U3YYECHUH XHUMHUU;

¢dbopmupoBanre y 00yJarOnXcsi T'YMaHUCTHYECKUX OTHOIICHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHUN U1 BBIPAOOTKH 3KOJIOTHUECKHU 1LI€JIECO00pa3HOr0 MOBEACHUS B ObITY U TPYJIOBOM JIESTEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS 1 OKPYKAIOLIEH MPUPOTHON CPEbl;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHUS 00I€4eTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS M HAPaBIEHHOCTH
JalbHENIIero o0y4eHus.



COJEPKAHME YYEBHOI'O ITIPEAMETA

BemecTBO 1 XMMH4YeCKas peaxknus

Ilepuoanueckuii 3akoH. [leproauueckas cucrtema xumuueckux eMeHToB J. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB XMMHUYCCKHUX BJICMEHTOB MEPBLIX TpéX NepruoaoB, Kaius,
KajJblusa U UX COCIII/IHCHI/Ifl B COOTBETCTBHMU C ITOJIOKECHHUEM JJIEMCHTOB B Hepnoanqecxoﬁ CHUCTEMEC U
CTPOCHHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BUIbl XMMUUECKOH CBSI3U. THIIBI KpUCTANIMYECKUX PEILIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U BUJIa XUMUUYECKOH CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBHAIILHAS).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCAUINXCS K PA3IMYHBIM KJIacCaM HEOPraHWYECKUX COEIMHEHU,
IreHETUYECKasi CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarus XMMHYECKUX pEaKIIui 10 pa3TUIHbBIM IMPU3HAKAM (110 YHUCITY M COCTaBY YYaCTBYIOIIUX B
peaKkIfy BEIIECTB, MO TeIIOBOMY AP (DEKTY, 10 U3MEHEHUIO CTETICHEW OKUCIEHUS XUMUYECKHUX JJIEMEHTOB,
1o 0OpaTUMOCTH, 10 YYACTHUIO KaTaIM3aTopa). DK30- U SHIOTEPMHUUECCKUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHCHHS.

[TonsiTHE O CKOPOCTH XUMHYECKOH peakiun. [TorsTre 00 00paTHMBIX U HEOOPATUMBIX XUMHUSCKUX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTECHHBIX peakiusix. [[oHATHE 0 XUMUYECKOM PaBHOBECHH.
®dakTOpBI, BIUSIONINE Ha CKOPOCTh XUMHUYECKOH PEaKIUU U TIOJI0KEHUE XUMUIECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEHHBIC PEAKIIMH, SJICKTPOHHBINA OaIaHC OKUCIUTEITHLHO-BOCCTAHOBUTEIBLHOM
peakiuu. CocTaBiieHUEe YpaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUi C UCMOIb30BaHUEM METOA
AIIEKTPOHHOTO OaaHca.

Teopust 3IEKTPOTUTUYECKON AUCCOIUALINU. DIEKTPOIUTHI U HE- AIEKTPOJIUTHI. KaTHOHbBI, aHHOHBI.
MexaHn3M IMCCOIMALINY BEUIECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOU cBsI3U. CTETEeHb TUCCOLIUAIIH.
CunbHbIe U ci1abble AIEKTPOIUTHL.

Peakuuu nonHoro oOMeHa. Y cinoBusi NpoTeKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHBIE
HWOHHBIE YpaBHEHUS peakiuii. CBOKWCTBa KUCJIOT, OCHOBAaHHMH M COJICH B CBETE MPEACTABICHHH 00
ANIEKTPOJIUTUYECKOM nucconunanuu. KauecTBeHHble peakiuy Ha HOHbI. [IoHATHE O THIPOIIN3E COTCH.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJCIISIMA KPUCTAUNTMYECKUX PEIIETOK HEOPraHUIECKUX
BEILIECTB — METAUIOB U HEMETaJUIOB (rpaduTa M aiMasa), CJI0XKHBIX BEIIECTB (XJIOpUIa HATpHUs ),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIuK OT BO3JCUCTBUS Pa3IHYHBIX (DaKTOPOB;
UCCIIEIOBAHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIIECcCa AUCCONUAIIMH KUCIIOT, NISJI0YeH U Colen
(BO3MOXKHO HCIIOJIb30BAHKUE BUICOMATEPUAIIOB); IIPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKH
MPOTEKaHMsI PeaKIUii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJIKa, BBIICICHUE ra3a, 00pa30BaHUE BOJIbI); OTIBITOB,
WLTIOCTPUPYIOIIUX TPUMEPhI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOPCHUE, PEaKIIMK Pa3JIoKCHUs,
COCIMHEHUS); Paclio3HAaBaHUE HEOPraHMUYECKHUX BEIECTB C IOMOIIBI0 KAYeCTBEHHBIX PEAKIIUi HAa HOHBI,
pelIeHne SKCIIEPUMEHTATBHBIX 3aa4.

HeMeTanasl 1 MX coeTNHEHUS

O6mas[ XapaKTCpUCTHUKaA I'aJIOIT'CHOB. OcobeHHOCTH CTPOCHUSA ATOMOB, XapAKTCPHBIC CTCIICHU OKUCJICHUS.
CTpOGHI/IC u (1)I/I3I/I"ICCKI/IC CBOMCTBA IMMPOCTBIX BEHICCTB — I'aJIOT'CHOB. XHMHYECKHE CBOMCTBA Ha npumepe
XJIopa (B3aHMOHef/'ICTBHe C METaJllilaMH1, HEMCTaJlllaMU, H_ICJ'IOanI/I). XJ'IOpOBOI[OpOI[. ConsgHas KHCJIOTa,
XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHUC, IPUMCHCHUC. I[CI‘;ICTBI/IC XJIOpa U XJIOpOBOJAOPOAa HA OPraHu3M
yelloBeka. Baxxueime XJIOPUABI U UX HAXOXKJACHUC B IIPUPOJIL.

OOmas xapakTepucTuka seMeHToB VIA-rpymmnel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCJICHHUS.



Ctpoenue u Gpu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOTHbBIE MOIU(DUKAIIIH
KHCJIOPOJa U cepbl. XUMUYECKHE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHUE, (PU3NUECKHE U XUMHUECKHIE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUE U
XMUMHYECKHE CBOUCTBA (00IMe KaK MPEICTAaBUTEINS Klacca KUCIOT U crienduyeckue). XUMUYECKUE
peaKiuy, JIeXxaliue B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MoTy4eHus: cepHoi kucaoTsl. [Ipumenenne. Conn
CEpHOU KUCIIOTHI, KAYECTBCHHASI peakius Ha cylb(ar-uoH. HaxoxaeHue cepol v €€ COCTMHEHHI B IPUPOJIC.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COETMHEHUSIMU CEPbl (KUCIOTHBIE 10K, 3arpsi3HEHUE
BO3JlyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLIEHUS.

OO6mas xapakTepucTuka 3nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE CTEIIEHU
OKHCJICHHUS.

A30T, pacripocTpaHeHre B IpUpo/Ie, PU3ruecKre 1 XuMUIecKue cBoiicTBa. KpyroBopoT a3oTa B mpupo/e.
AmMuak, ero (puznyecKkue U XuMUYeCcKHe CBOMCTBA, MOJdy4eHne u npuMeHenue. Colin aMMOHUS, UX
¢buznueckue U XuMHUYeCcKre CBONWCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCII0Ta, €€ MoIy4YeHue, (u3nuecKkue 1 XuMHUUYecKue cBoicTBa (001IMe KaK IpeCTaBUTeNs Kilacca KUCIIOT U
cnenuduueckue). Mcrnoap3oBaHuE HUTPATOB U COJIEM aMMOHUS B KQU€CTBE MUHEPAJIbHBIX YIOOPEHUH.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorponHbie Moaudukanuu Gochopa, puznueckre u xuMuueckue cBocTra. OKcu
docdhopa(V) u pochopnas kucnora, puznuecKre 1 XUMUYECKUE CBOMCTBA, MoaydeHue. Mcnonp3oBanue
¢docdaToB B kKauecTBE MUHEPAIbHBIX YAOOPEHUH.

O6mras xapaktepuctuka 3neMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHUS.

Yrnepon, aluioTponHble MoAU(UKALMK, pacipOCTpaHEHUE B IPUPoe, PU3NYECKUE U XUMUYECKHE
cBoricTBa. Ancop6imus. KpyroBopot yriepona B npupojie. Okcuibl yriieposaa, ux Gu3n4ecKue U XUMHIECKHE
CBOJCTBa, IEMICTBUE HA KUBBIE OPTraHU3MBI, IOJyYEHHE U TPUMEHEHHE. DKOJIOTHUYeCKUe MPOoOIeMbl,
cBs3aHHBIE ¢ OkcuoM yriepoaa(IV); rumoresa riio6arbHOTO MOTEIVICHUS KJIUMaTa; TapHUKOBBIN AP QEKT.

YronpHas KucioTa u e€ coiu, ux pu3nveckre u XMMUYeCKUe CBOMCTBA, OJYyYeHHE U TPUMEHEHHUE.
KauectBenHnas peakuus Ha kapOoHaT-uoHbL. Mcnonb3oBanue kapOOHATOB B OBITY,
MEHUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepojaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJI, IIMIIEpUH, YKCYCHast KucioTa). x coctaB u xumuueckoe crtpoenue. [lonsrue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPaX, OeNKax, yrieBoJgax — M UX POJIH B KU3HU YETIOBEKa.
MartepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usndeckue 1 XuMHYECKUE CBOMCTBA, MoydeHre U npuMeHeHue. CoequHeHHs] KpeMHUS B
npupoae. O6uue npeacrasinenus o6 oxkcuae kpemuus(IV) u kpemuueBoit kucinorte. CHIMKAThI, UX
WCII0JIb30BaHKE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaskHel111e CTpouTeNbHbIE MaTepHAIIbl: KEpAMUKA,
CTEKJIO, [IEMEHT, 0eTOH, kene300eToH. [Ipobaembl 6e30MMacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEpUaIoB
B [TIOBCE/IHEBHOM JKU3HMU.

XHUMHAYECKUH SKCIICPUMCHT. U3YYCHUC 06pa3u013 HCOPTraHNYCCKUX BCIICCTB, CBOICTB COJISIHOM KHCJIOTBI,
MMPOBCACHUC KaUCCTBCHHBIX peaKquI Ha XJIOpU-HOHBI U Ha6J'IIOI[eHI/Ie MPHU3HAKOB UX MMPOTCKAHUA; OIIBITHI,
OTpaxKarouiue (1)H3I/I‘ICCKI/IC U XUMHYECKHUE CBOMCTBA TaJIOTEHOB M X COSANHECHUIN (BO3MO)KHO HCIIOJIb30BAHUC
BI/I,Z[COMaTepI/IaJ'IOB); O3HaKOMIJICHHE C 06pa3uaM1/1 XJIOPpUOOB (FaHOFeHI/I,[IOB); O3HAaKOMJICHHUE C o6pa3uaMH
CCPBI U e€ CoeIMHEeHUSIMH (BOSMO)KHO HUCIIOJIBb30BaHUC BI/II[COMaTCpI/IaHOB); HaGJ’IIO,I[eHI/Ie nmponecca
O6erII/IBaHI/I$I caxapa 1non JIeNCTBHEM KOHHCHTpHpOBaHHOﬁ CCpHOﬁ KHCJIOTBI; U3YYCHHUC XUMUYCCKUX
CBOMCTB pa36aBHCHHOI>'I CCpHOﬁ KHCJIOTHBI, ITIPOBCACHHUC KauyeCTBEHHOM pCaKkuuun Ha CYJ'IB(I)aT-I/IOH u
Ha6J'IIO,Z[eHI/IC IIprU3HaKa ee NPOTCKAHUSA; O3HAKOMIJICHHUEC C (I)I/ISI/I‘-IGCKI/IMI/I CBOMCTBaAMH a30oTa, (bocq)opa n ux



COeMHEHUH (BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX
yaoOpeHuii; nmoixydeHue, coOupanue, pacro3HaBaHue ¥ U3y4eHHE CBOMCTB aMMHaKa; MPOBEACHUE
Ka4eCTBEHHBIX PEAKIUi Ha MOH aMMOHUS U (pocdaT-noH U U3ydeHue MPU3HAKOB UX MTPOTEKAHHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPUAIIOB); H3yUCHHUE MOJICNICH KPUCTAIUTMUECKUX PEIIETOK anmasa, rpadura, QysuiepeHa;
03HAKOMJICHHUE C MIPOIIECCOM aJCOPOINH PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM M YCTPOHUCTBOM
IIPOTUBOTra3a; Mojay4yeHrue, CoOupaHue, paclio3HaBaHue U U3y4eHHUE CBOMCTB YIIJIEKUCIIOTO ra3a; MPoBeICHUE
KaueCTBEHHBIX peakUuii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4EHHUE MPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C NMPOAYKIUEN CUIIMKATHOM NPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4 10

TeMe«BaxHene HeMeTaJUIbl 1 UX COSIUHEHUSY.

MeTaajabl 4 UX COeAMHEHUS

OO011ast XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOXKEHUS B
[Tepuoaunueckoit cucreme xumuueckux emeHToB JI. 1. MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaioB. MeTtannuyeckasl CBSI3b U METANINYECKAsl KpUCTasInyecKasi peérka. DIeKTPOXUMUYECKUM psij
HanpspKeHUH MeTaisioB. @U3nYecKre 1 XMMUYECKHE CBOMCTBA MeTaJUI0B. O01ue crnocoObl MOTyYeHUs
MeTauioB. [IoHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYI'yH, JIOpaTIOMUHUMN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIILIIIEHHOCTH.

[Ilerounbie MeTaiubl: TIONIOKeHUE B [leproanueckoit cucreme xumuueckux smemeHToB /. . Menneneesa;
CTPOEHHE MX aTOMOB; HaXOXJIeHHWEe B Tipupoae. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA (HA TIpUMEpPE HATPHUS U
kanust). OKCUIBI ¥ THAPOKCUIBI HATPUS U Kanus. [[puMeHeHne menoyHbIX MEeTauIOB U UX COCTMHECHUM.

[[lerouHO3EMENBHBIE METAJIBI MArHUWA M KaJIbIIHM: TI0JI0)KeHHE B [leproauueckoi cucteMe XuMUYECKUX
anemeHToB JI. 1. MenpeneeBa; cTpoeHre X aTOMOB; HaX0KAEHUE B pUpoie. PU3NYECKHE U XUMUYECKHUE
CBOMCTBA MarHus 1 Kajubliusl. BaxkHeimme coequaeHust Kablusl (OKCHT, THAPOKCHU], COJH). JKECTKOCTH
BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunnil: nonoxxenue B [leproanueckoit cucreme xumuueckux snemeHToB . . Menneneena;
CTPOCHHE aToOMa; HaX0XJeHue B mpupoae. PU3nveckue 1 XMMHIECKHE CBOMCTBA aTlOMUHUS. AM(OTEpHBIC
CBOMCTBA OKCH/IA U THAPOKCU/IA ATFOMUHUS.

Keneszo: nmonoxxenue B [leproanueckoit cucreme xumuyeckux snemMeHToB . . MenaeneeBa; crpoeHue
aToMma; HaXxoXJeHue B mpupoje. Pu3ndeckrue U XUMUYECKUE CBOMCTBA kese3a. OKCHIbI, THIPOKCUIBI U COJIA
xene3a(ll) u xenesa(Ill), ux cocras, CBONCTBA U MOTYYCHHE.

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3iaMi METAJUIOB U CIIABOB, UX (PU3NYCCKUMU
CBOMCTBAMH; U3YUCHHE PE3YIHTATOB KOPPO3UH METAIUIOB (BO3MOXKHO MCIOJIh30BAHUE BHICOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOICHCTBHSI OKCH/IA KAJIBIIUS M HATPUS C BOJOH (BO3MOYXKHO MCIIOJIb30BaHUE
BHJICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI; ITPOIIECCa TOPEHUS JKeJe3a B KUCIOPO/Ie
(BO3MOXKHO HCIIOJIb30BaHKUE BUICOMATEPUAIIOB); IIPHU3HAKOB MMPOTCKAHHS KAYECTBEHHBIX PEAKIIM HA HOHBI
(MarHus, KanbIvs, aTroMuHus, nuHKa, xkene3a(ll) u xxenesa(Ill), mequ(Il)); nabmroneHue u onucanue
MPOLIECCOB OKPAIIMBAHUS JIAMEHU HOHAMH HATpUs, Kalus U Kalblus (BO3MOYKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUANIOB); HCcCIeA0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCH/IA AIFOMUHHUS U THIPOKCH]IA IIUHKA;
pelIeHne SKCIIEPUMEHTAIBHBIX 33124 TI0 TeMe «BakHel1re MeTamibl U UX COSAUHEHUSY.

XuMHuA ¥ OKPY:KAKOIIAsA cpeaa

HoBeie MaTepuansl v TexHosoruu. BemecTBa u MaTepuansl B TOBCETHEBHOM KU3HU YellOBeKa. XUMUS U
310poBbe. bezonmacHoe NCnob30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momois npu
XUMHYECKUX 0XKOTax U oTpaBieHHsIX. OCHOBBI IKOJOTHYECKOM IPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUE
OKpYyKaromei cpessl (peaenbHas nomyctumast KonneHntpanus semectBs — [1JIK). Pons xumuu B perenunn
9KOJIOTHYECKUX MPOOIEM.



[TpupogHBIE HICTOYHUKH YTIIEBOJOPOOB (YTOJIb, IPUPOAHBINA Ta3, HEPTH), MPOIYKTHI X MEPEPadOTKH, UX
POJIb B OBITY M IPOMBIIIIIEHHOCTH.

XUMHUUYECKUH AKCIIEPUMEHT: U3yueHue o0pa3oB MaTepUaIOB (CTEKIIO, CIIaBbl METAIIJIOB, IIOJIMMEPHbIE
MaTepuabl).

MemnpeuMeTHHe CBSA3HU

Peanuszanus MeXnpeaMeTHbBIX CBA3EH NPU U3y4EHUN XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepes
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHN, TaK U MOHATUH, SBJISIFOIINUXCS CUCTEMHBIMU JISI
OTZEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA. Peanu3anus MexXnpeIMETHBIX CBA3EH NPU U3Y4CHUHU
XMMUH B 9 KJ1acce OCyIIECTBISIETCS Yepe3 MCI0JIb30BaHNE KaK OOIINX €CTECTBEHHO -HAYUHBIX MMOHATHH, TaK U
ITOHATHH, ABJIAIOIINXCA CUCTEMHBIMHU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHSA: HAYYHBIM (haKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAJIN3, CHHTES,
KJaccuuKaius, nepuoJuIHOCTb, HAOIIOICHUE, SKCTIEPUMEHT, MOJISIMPOBAHNE, U3MEPEHHE, MOIEIb,
SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHSI, MAaTEPHUAIBI.

du3uKa: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHJI, H30TOIIbI, PAIMOAKTUBHOCT,
MoneKyna, SHGKTpI/ILICCKI/II\/JI 3ap${z[, HpOBOI[HI/IKI/I, HOJ'IyrIpOBOI[HI/IKI/I, I[I/IBJ'IGKTpI/IKI/I, (1)0T03J'I€M€HT, BEUICCTBO,
Teno, 00hEM, arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, pACTBOP, PACTBOPUMOCTD, KPUCTAIUTMYECKAs PEIIETKA,
CIIJIaBBbI, q)HSI/I‘IeCKI/Ie BCJIIMYHUHBI, CIUHUIIBI I/ISMepeHI/IH, KOCMHNYECCKOEC HpOCTpaHCTBO, IJIAaHECTHI, 3Bé3)IBI,
Comnrre.

buonorus: porocunres, npixanue, Ouochepa, s3kocucTeMa, MUHEpaJIbHbIE YI00pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadust: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOMIAeMbI€, TOILIIMBO,
BOJTHBIE PECYPCHI.



INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATHI

N3ydenne xumMuu B 9 Kiacce HapaBJIEHO HA JOCTUKEHHE 00YYarOIIMMHUCS IMYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEMETHBIX PE3yIbTaTOB OCBOCHUS YI€OHOTO IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOIPaMMBbI OCHOBHOTO 00II[ero 00pa3oBaHus JOCTHIAIOTCS B XOJI€
O6y‘-IeHI/I$I XUMHUHN B €AUHCTBEC yqe6H0171 Y BOCIIMTATEIbHOU JCATCIIBHOCTHU OpFaHI/BaHI/H/I B COOTBETCTBHU C
TpaaAuIMOHHBIMHU pOCCI/IfICKHMH COUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IMIPUHATBIMHU
B O6H_ICCTBG IMpaBHJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccamM CaMOIIO3HaHUA, CaMOpPa3sBUTUA
Y COIMATTN3AIUHU 00yJIarOIIHXCS.

JIM4HOCTHBIE pe3yNIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH!

IIaTprnoTHYeCcKOro BOCIMTAHUSA

1) EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MTOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOIO 00IIeCTBa, CIIOCOOHOCTH BIIAJIETh
JOCTOBEPHOM MHPOpPMAIMEN 0 MepeOBbIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOM U OTE€UECTBEHHONW XMUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

I'paxmanckoro BOCHMTaHUS

2) MMpEACTABJICHUA O COONUAJIBHBIX HOpMaxX U MpaBUjiax MEKINYHOCTHBIX OTHOIIICHUH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIMOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUH Y4€OHBIX TPOEKTOB,
CTpEMJIEHHS K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOILU B IPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MTOCIIEICTBUM MOCTYIKOB;

HCHHOCTH HAYYHOI'0O MO3HAHUSA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOINUX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MUpa, HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX Pa3BUTHUA ITPHUPO/AbI, BBAUMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ cpez[ofl, O pPOJIM XUMHUHU B IIOBHAHUHU ITUX 3aKOHOMepHOCTCﬁ;

4) IMO3HABATCJIBHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHNMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpOLCCCOB U ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TEXHUYICCKUMU
cpeacTBaMu I/IHCI)OpMaI_II/IOHHBIX TeXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'H:>HOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HAITpaBJICHHOCTU U YPOBHS O6y‘{eHI/I${ B ):[anLHeﬁmeM;

®opMHUPOBaHNS KYJIbTYPbI 310POBbS

7) 0CO3HAHHMSI IIGHHOCTH KU3HH, OTBETCTBCHHOT'O OTHOLICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEICTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUi 0€30MaCHOCTH MPH 0OPALIECHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY M peaslbHON KHU3HH;

Tpyaosoro BocniuraHus
8) nuHTEepeca K MPaKTUIECKOMY U3y4EeHUIO MPOo(deccuii U Tpyaa pa3inyHOTO POJa, YBaXKCHUE K TPYLY U



pe3yibTaTtaM TpyJAOBOM IESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOIOILKEHUS 00pa30BaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npoeccHOHATBFHON AATENIFHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHO cperie;

JKOJIOTHY€eCKOr0 BOCIIUTAHUS

9) 9KOJIOTHMUYECKH 1eJIECO00Pa3HOTO OTHOLICHUS K MIPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMS, TOHUMAHUS [IEHHOCTHU 37I0POBOTO U O€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 3/10POBbIO, OCO3HAHMSI LIEHHOCTH COOIIOACHHUS
npaBuiI 0€30TMaCHOTO MOBEACHUS MTPH PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 3710POBBIO
W KW3HU JIIOJICH

10) crmocoOHOCTH IPUMEHSTh 3HAHHS, TI0JTydaeMble PH U3YYCHUHN XUMUH, JUTSl PEIICHNUS 3aJ1a4, CBSI3aHHbBIX
C OKpYXKarollel IPUPOTHON CPeI0i, MOBBIIEHUS YPOBHS 3KOJOTMYECKOM KYJIBTYpPbI, OCO3HAHUS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX pellleHHs MOCPEACTBOM METOI0B Xumuu; 11)
9KOJIOTMYECKOT0 MBILIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSA UM B NIO3HABATENIbHOM, KOMMYHUKATUBHOU U
COIIMAIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUNMBIC JITIS1 POPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble OHATHUS (3aKOH, TEOPUs, IPUHLIUII, TUIIOTE3a, (DaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IIEIOCTHON HAyYHOUW KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4eOHbIC JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPHIC 00€CTICUNBAIOT
(hopMHpOBaHKE TOTOBHOCTH K CAMOCTOSTEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUMA 06pa30BaTean0171 IIporpaMmsal IO XUMHUH OTPaXKar0oT OBJIAJICHUC
YHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ,Z[CﬁCTBHiIMPI, B TOM YHCJIC:

ba3zoBbIME JJOTHYeCKHMH AeiiCTBHSIMHA

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPBIBATH CMBICI
XUMUYCCKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C APYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS TSl O0BSICHEHUS OTACIbHBIX (DAaKTOB M SIBJICHHI; BLIOMPATh OCHOBAHUS
U KPUTEPUU ISl KJIaCCU(PHUKAIIMN XUMUYECKIX BEIIECTB M XUMHUYECKUX PEaKlUi; yCTaHaBIUBATh MPUUYUHHO -
CJIEJICTBEHHBIE CBA3H MEKIy OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeaTh BHIBOABI M 3aKIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHSTHS (ITPEAMETHBIC U METaNpPeIMETHbIC),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TIPE0OPa30BHIBATH ITUPOKO MPUMEHSIEMBIE B
XUMHH MOJICNIbHBIE MIPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI dJIEMEHTA), XUMHUecKas (popmyna u
ypaBHEHUE XUMUYECKOH peakluy — MpH PEIIeHUN Y4eOHO-TI03HABATEeIbHBIX 3aa4; C YI4ETOM ITHX
MO/IENBHBIX MPEJICTABICHUN BBIABIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKU U3ydaeMbIX
00BEKTOB— XMMHMUYECKUX BEIIECTB M XUMUYECKIX PEAKIIHIi; BHISABIATH OOIIME 3aKOHOMEPHOCTH, TIPUIUHHO-
CJIEJICTBEHHBIE CBSI3HM U MMPOTHUBOPEUMS B U3y4aeMbIX MPOIECCaX U ABJICHUSIX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMil; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUSI, BHIOMPATh HanOoIee MOIXOISIINN ¢ YIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbpIMH HcCI€10BATEILCKUMHU JeHCTBUIMHA



3) yMEHHEM HUCII0JIb30BaTh MOCTABICHHBIC BOIIPOCHI B KAUECTBE HHCTPYMEHTA MTO3HAHMUS, & TAKXKE B
Ka4ueCTBC OCHOBBI JIs1 q)OpMI/IpOBaHI/ISI THUIIOTE3ELI 110 ITPOBCPKE MMPABUIIBHOCTU BBICKA3BIBACMBIX CY)KI[eHI/H‘/JI;

4) mproOpeTeHHe OIbITA MO TIAHUPOBAHMIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHE HaOJII01aTh 32 X0I0M IPOIIecca, CAMOCTOSTEIILHO IIPOrHO3UPOBATh €ro pe3yJbTar, (JOPMYITHPOBATH
0606H_ICHI/ISI W BBIBOJBI IO pE3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBAaHHNA, COCTABJIATH OTYET O
MIPOJICIAHHOM padoTe;

Padoroii ¢ nundopmanumei

5) ymeHHeM BbIOUPATH, aHAIM3UPOBATH M HHTEPIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB U (hopm
MPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TTOCOOUs, pecypchl IHTepHEeTa); KPUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM PUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI ITPH TIOUCKE U 0TOOpe HHDOpMAIMK U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX IS BHITIOJTHEHUS YIEOHBIX U TIO3HABATENBHBIX 3a/1a4 OTpe
-IeNIEHHOTO THUIIA; TPUOOPETEHHUE OIBITA B 00IACTH MCTIOIb30BaHUsI HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIBHO BEIOMPATH ONTUMAIIbHYIO (hOPMY MPEACTaBICHUS WH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a4i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIUSAMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAIM3UPOBATH B MPOIecce yIeOHOM U MCCIIeI0BATEIbCKOM IEATEILHOCTH
MH(POPMAITHIO O BIUSHUM TPOMBIIIJIEHHOCTH, CETECKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel NpUpOTHOU CPEIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMU JeHCTBUSIMU

8) ymeHHeM 3a7aBaTh BOTPOCHI (B XO/1€ AUAIOra W/UIH JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHSI OTHOCHTEIBHO BBHITIOJTHEHUS TPEITIOKEHHOH 3a/1auu;

9) mproOpeTeHUE OMBITA MPE3CHTAIIMN PE3YIbTATOB BBITIOJTHEHHS XUMHYECKOTO SKCIIEPUMEHTA
(JtrabopaTopHOTO OIbITA, TA0OPATOPHON PAOOTHI IO UCCIICTIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO TIPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMH MMO3HABATEIILHON U HCCIICA0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIINX HHTEPECOB U COTIIACOBAHHMS
no3uImii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeieIeHNuE KPUTEPHUEB 10 OIICHKE KaueCTBa BHITIOJIHEHHON pabOTHI U 1Ip.);

YHHBepcaJILHLIMI/I peryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATD HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB HanboJee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H ITIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBbHO COCTAaBJIATh NN
KOPPCKTUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTYy4CHUA
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATH COOTBCTCTBUC ITOJTYYCHHOTO
pe3yibTara 3asIBJICHHOM CIIn,

12) YMCHHUEM UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTEI, IIPEAJIaracMbIC B YCIIOBUU 3aJIaHHUI.

INPEJIMETHBIE PE3YJIbTATDBI

B cocrase MNPECAMCTHBIX PE3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa6oqe171 nporpaMMoﬁ, BBIACIIAIOT. OCBOCHHBIC O6y‘-IaIOH_II/IMI/ICH HAaYYHBIC 3HAHUA, YMCHUA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAlUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[TpenmeTHbIE pe3yabTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD y OOYYAIOIIUXCS CIIETYIOLINX
YMEHHH:

1) packpvieamv cmbici OCHOBHBIX XMMUYECKUX IMOHITUI: XUMUYECKHUH JIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, IIPOCTOE BEILLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENLHOCTb, CTENIEHD
OKHCIICHHSI, XHMUYECKasi peaKIusi, XAMHUYECKast CBSA3b, TETIOBOM 3(h(HeKT peakiiuu, MOJIb, MOJIAPHBIN 00BEM,
PacTBOp; AIIEKTPOJIUTHI, HEANEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIui HOHHOTO OOMeHa,
KaTaJau3aTop, XMMUYECKOE paBHOBECHE, 00paTUMbIE U HEOOpATUMbIE PEAKIIMH, OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJIEHUE, AJTIOTPOIINS,
aM(pOTEePHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJIUTMYECKast ), KpUCTAITTMYECKast PemETKa,
KOPpO3HUs METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peaKkIu, PEAEIbHO JOMYCTUMasl KOHLIEHTpaLys
(ITIK) Bemiectna;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSTH 3TH MOHSTHSI
IIPY ONTMCAHWH BEIIECTB U X MIPEBPAICHHIA,

3) ucnonvzosames XUMUYECKYIO CHMBOJIMKY JUTS COCTaBIICHHS ()OPMYJI BELIECTB M yPaBHEHUN XUMHYECKUX
peaKuuii;

4) onpeodensimb BaJIGHTHOCTb M CTETICHb OKHCIICHHUSI XUMUUECKHX JIEMEHTOB B COSJIMHCHUSX PA3InIHOTO
COCTaBa; MPUHA/JIEKHOCTH BEIIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1o popMynaM; BUA XUMHUECKOI
CBsI3U (KOBaJICHTHAs, NOHHAS, METAJTMUECKAs) B HEOPTaHMUECKUX COCAMHEHUSX; 3aps/l HOHA TI0 XUMHUECKOM
(dbopmyIe; xapakTep cpebl B BOJHBIX PaCTBOpaX HEOPraHUYECKUX COEMHEHUHN, TUIT KPUCTAITINYECKON
PELIETKN KOHKPETHOIO BEIIECTBA;

5) packpvisame cmuicn Tleproanyeckoro 3akona 1. 1. MeneneeBa u IeMOHCTPUPOBATh €r0 IIOHUMAaHHE:
OTHCHIBATh U XapaKTepu30BaTh TabanuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «mobdounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIKE IEPUOBI; COOTHOCUTH 0003HAUEHHU S, KOTOPbIE UMEIOTCS B IEPUOIUUECKON TabIuUIE, ¢ YHUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YUCIIo
AJIEKTPOHOB U paclpeesieHue X MO AMEKTPOHHBIM CIIOSIM); 0OBSICHATH 001I1Ee 3aKOHOMEPHOCTHU B
M3MEHEHHUH CBOMCTB 2JIEMEHTOB U UX COEIMHEHUI B MpejiesiaX MajbIX MePUOI0B U IIIaBHBIX MOATPYIII C
y4€TOM CTPOCHHUSI UX ATOMOB;

6) knaccupuyuposamv XUMHYECKUE FTIEMEHTI;HEOPTaHUIECKUE BEIIECTBA; XUMUUECKHE peakiuu (1o
YHCIy U COCTaBYy Y4aCTBYIOUIMX B PEaKLUU BEIIECTB, 10 TEIIOBOMY 3 (eKTy, 0 U3MEHEHHIO CTETIeHeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIKE U CHENH(PUUECKHE XUMUIECKHE CBOMCTBA MMPOCTHIX U CIIOKHBIX
BEIIECTB, MOATBEPXKAas OMUCAHKUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XMUMHYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHHUS SJICKTPOTUTHUSCKON TUCCOMUAIIMN KHCIIOT, IEIOYEH U COJICH;MOTHBIC U
COKpaIIEHHBIE YPaBHEHUS peaklnii HOHHOTO 00MEHa; ypaBHEHUS PEAKIIHiA, OATBEPKIAI0IIIX
CYIIECTBOBaHHE T'€HETHUECKOM CBS3M MEX]y BEIIECTBAMM Pa3JIMYHbIX KIACCOB;

9) packpeisams cyuyHOCHBOKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OallaHCca 3TUX PEaKInit;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOYKHOCTH MTPOTEKAHHSI
XMUMHYECKUX TMPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

11) gviuucnsams OTHOCUTEIEHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIIECTB; MACCOBYIO JIOJTIO
XMMUYECKOTO 3JIEMEHTa 10 (GopMyJie COeANHEHH; MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; MPOBOUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOUN peaKinu;

12) credosams npaBuIIaM MOJIB30BaHHUS XMMHUYECKOHM MOCYI0H M J1a00PaTOPHBIM 000PYAOBaHHUEM, a TAKKE

npaBuUIaM 0OpaIeHHs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMU IO BBIMOJIHEHUIO TAOOPAaTOPHBIX



XUMHUYECKUX OIBITOB IO MOJYYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YIIIEKUCIIOTO ra3a);

13) nposooums peakiyy, MoATBEPKIAFONINE KaYeCTBEHHbIH COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATD
OTIBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS 1 HOHBI H3YYE€HHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BEILIECTB;

14) npumernsims OCHOBHBIC OIICPALIMY MBICIUTEIILHOM JICATEIILHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
00001IeHne, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUTSI N3y4EHHsI CBOICTB
BEIIECTB M XUMHUECKUX PEaKIUii; eCTECTBEHHO-HAYyYHbIE METObI MO3HAHNUS — HAOII0/ICHHE, U3MEPEHUE,

MOJIEJIUPOBAHNUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIIEHHBIH).



TEMATHYECKOE IINIAHUPOBAHHUE

Ne | HaumeHoBaHHe pa3fie/ioB H TeM KoauuecTBo yacos Jara Buasl gesiTe/IbHOCTH Buasl, DIeKTpoHHBbIe (LH(POBBIE)
/il | IPOrpamMMsbI H3y4YeHHS dhopmbr o0pa3oBaTe/IbHbIe pecypchbl
BCEro | KOHTPOJIbHBbIE | MPAKTHYECKHE KOHTPOISI
paboThbl paboThbl
Pazpen 1. BemecTBo H XHMHYeCKHe PeaKIHU
1.1. | HoBTOpeHue u yriaydaenne 5 XapaxkTepH30BaTh XUMHYECKUE QJIEMEHTHI NIEPBEIX TPEX IEPUOIOB, KA M KAIBLUHUA 110 UX | YCTHBIA nfo@futuredyou.ru - ITopraxn
3HAHMIf 0CHOBHBIX Pa3/ie10B nonoxeHuto B Ilepuonudeckoii cucreme J1. . Menzeneesa; oIpoc; HauunonansHoit
Kypca 8 kiacca KiaccuduuupoBats 1 Ha3bIBaTh HEOPTaHHUECKUE BEMIECTBA H3yUYCHHBIX KIIACCOB; ITuceMeHHBIIK | 00pa3oBaTEIbHOM
OnuchiBaTh 00IIME XMMHUYECKHE CBOMCTBA BEMIECTB PA3IMUHBIX KIACCOB, IIOATBEPXKAATH OHTPOJIB; nporpaMMel« /I HTeIIeK Ty b HO—
CBOWCTBA NIPUMEPAMH MOJIEKYJIAPHBIX YPABHEHHH XMMHYECKUX PEAKLUH; TBOPYECKHUH MOTEHLHA
Omnpenensats BUJ XUMUYECKOH CBS3M M TUIl KPUCTAIMYECKON PELIETKY BEILECTBA; Poccuny;
IIporHo3upoBath CBOMWCTBA BELICCTB B 3aBUCHMOCTH OT MX CTPOCHHS, info@aktalant.ru — caiit
BoicTpanBath pa3BEPHYThIC MMCHMEHHbBIC M YCTHBIE OTBETHI C OIIOPOH Ha MH(OPMALHIO U3 JIMCTAHLMOHHBIX KOHKYPCOB U
y4eOHHKA M CIIPABOYHBIX MaTEPHANOB, TPAMOTHO UCIIONb30BATh M3YUCHHBIH MOHATHHHBII BUKTOPHH
arnmnapar Kypca XMMUH;
Hcnonp30Bath MPH BHIMOJHEHNH YYEOHBIX 3a[aHHIl U B IPOLECCE HCCIEN0BATENbCKOM
JeSTENbHOCTH HAyYHO-IOMYJIIPHYIO JIMTEPATYPy XHUMUUYECKOIO COJEPIKAHUS, CIPABOUHBIE
MatepHasl, pecypcel MHTEpHETA;
1.2. | OcHOBHbIE 32aKOHOMEPHOCTH 6 1 PackpblBaTh CMBICI U3y4aeMbIX MOHATHI M IPUMEHSATb 3TH HMOHATHS IIPU ONUCAHUM CBOMCTB | Y CTHBIN nfo@futuredyou.ru - [Topran
XHMHYeCKHX peakmuii BELLECTB U MX IPEBPaLECHUH; or1poc; HauunonansHoit
KunaccuduiupoBats XUMHYECKHE PEAKIUH 110 PA3IHYHBIM IPH3HAKAM; ITuceMeHHBIT | 0Opa3oBaTENbHOM
VcraHaBnuBaTh 3aBUCHMOCTb CKOPOCTH XHMUYECKOH PEAKIUK OT Pa3IMYHBIX (aKTOPOB; KOHTPOJIb; nporpamMmbl«MHTEIIEK Ty alIbHO—
IIporHo3upoBath BO3MOXKHOCTH NPOTEKAHUS XMMHUECKUX MPEBPALICHUN B Pa3IMUHbIX KoHTponbHas | TBOPYECKHH IOTEHIHAI
YCIIOBHSIX; pabora; Poccuny;
Omnpeensth OKUCIUTENb U BOcCTaHOBUTEb B OBP; info@aktalant.ru — caiit
CocTaBmsTh AIEKTPOHHBII GaaHC peaKiuy; JIMCTAHI[MOHHBIX KOHKYPCOB H
IIpou3BoaUTh BHIYUCIEHHUS O XMMUUYECKUM YPaBHEHHUSM; BUKTOPHH
BsicTpauBath pa3sBEpHYTHIE MUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOi HA MHPOPMALHUIO U3
y4eOHHKA M CIPABOYHBIX MaTEPHANOB, TPAMOTHO UCIIONb30BATh H3YUCHHBIH MOHATHHHBII
anmapar Kypca XMMHH;
Hcnonp30BaTh MPH BHIMOIHEHNH YYEOHBIX 3a[aHHIl U B IPOLECCE HCCIEN0BATENbCKOM
JIeSTENbHOCTH HAYYHO-MOMYJIPHYIO JIMTEPATYPy XHUMUUYECKOTO COJIEPIKAHMUS, CIIPABOYHBIE
MatepHaisl, pecypcel MHTEpHETa;
1.3. | DaexrposuTHYecKast 10 1 1 PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH, @ TAKXKE CMbICI TEOPUH HIEKTPOJIUTHUECKOH VYerHblit nfo@futuredyou.ru - [Topran
auccounanus. XumMnyeckue JIUCCOLMALINN; orpoc; HanyonansHoi
peakuuu B pacTBopax OOBACHAT MPHUMHBI 3EKTPONPOBOJHOCTH BOJHBIX PACTBOPOB; ITuceMeHHBIH | 00pa3oBaTeIbHOM
CocTaBnsTh ypaBHEHHUs AMCCOLMALMH KUCIOT, Menouel 1 colei, moHble 1 KOHTPOJIb; nporpaMMbl«HTENIEKTy albHO—
COKpAIEHHbIE HOHHBIE YPABHEHHA XMMHUECKHX PEakIHil HOHHOro 00MeHa; KonTponbHas | TBOpueckHil HOTeHIMAN
nJ'laH]/lpOBaTb U OCYWICCTBJIATH HA MPAKTUKE XUMHUYECKUE SIKCIIEPUMEHTBI, IIPOBOAUTH paGOTa; POCCHM»;
HaOJI0ICHHs, eaTh BHIBOABI [0 PE3yIbTaTaM dKCIEPHMEHTA; [Ipaktnueckas | info@aktalant.ru — caiit
CnenoBath npasuiaM 6e3omacHoi padoThl B 1ab0paTopuu MpH UCIOJIb30BAHUU pabota; JIMCTAHI[MOHHBIX KOHKYPCOB H

XMMUYECKOH Mocy Il K 060py10BaHHU;

[Ipou3BOANTH BHIYMCIEHUS N0 XMMHYECKUM YPABHEHHAM;

BricTpanBath pa3BEpHyThIE MHCbMEHHBIE H YCTHBIE OTBETHI C OMOPOH Ha HH(pOPMALHIO U3
y4eOHUKA M CIPABOYHBIX MAaTEPUAIOB, TPAMOTHO MCIIOJIb30BATh M3YUECHHBIH MOHATHHHBIA
anmapar Kypca XUMHH;

Vcnionb30BaTh TpH BHITIONHEHHH Y4eOHBIX 3a/laHUi M B MPOLIECCE HCCIEN0BATENbCKOM
NeATeIbHOCTH HAay4YHO-TIOMYISAPHYIO JUTEPaTypy XUMHUECKOTO COJEPKAHMs, CIIPaBOYHbBIE
MaTepuaisl, pecypcsl MHTepHera;

BUKTOPHH
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Pazneﬂ 2. HemeTanjnl 0 HX COCIHHCHH A

2.1. | O0mas xapakTepuCcTHKA 5 OOBsICHATD 00IIHE 3aKOHOMEPHOCTH B H3MCHEHHH CBOICTB HEMETAILIOB M MX COCAMHEHHH B | Y CTHBINA nfo@futuredyou.ru - ITopran

XHMHYecKHX dj1eMenToB VIIA- npejenax MajblX MepHOJ0B M INIaBHBIX moArpynn Ileprnoanyeckoi cucteMsl 0Ipoc; HanuonanbHoi

rpynnsl. ['anorensr XUMHYECKUX JJIEMEHTOB C yYETOM CTPOCHHS MX aTOMOB; ITuceMeHHBIH | 00pa30BaTENbHOM
Xapaktepu3oBath (U3MUECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB raJIOTCHOB (Ha KOHTPOJIB; nporpaMMbl«/IHTeIUIeK Ty alTbHO—
MpPUMEPE XJI0pa) M CIOKHBIX BELIECTB (XJIOPOBOJIOPOA, XJIOPUIa HATPHUSL), CIOCOOBI UX [IpakTiueckast | TBOPUESCKUH MOTEHIHAN
MOJy4eHHUs, IPUMEHEHHE ¥ 3HAYeHHE B IPUPOJIE M KU3HU YETOBEKA; pabora; Poccuny;
OnpezenaTs TalOreHU-HOHBI B PacTBOPE; info@aktalant.ru — caiir
IInanupoBaTh M OCYIIECTBIATH HA NPAKTHKE XMMHYECKHE YKCIIEPUMEHTHI, IIPOBOIUTH JIUCTAHI[MOHHBIX KOHKYPCOB U
HaOJI0JICHNUS, IeIaTh BBIBOJIBI 110 PE3YJbTaTaM KCIICPUMEHTA; BHUKTOPHH
CnenoBath TpaBuiaM 0e30macHoi paboThl B J1abOpaTopuu MPH KCIOJIb30BAHUH
XUMHYECKOM MOCY/BI 1 000pyI0BaHHUS;
BoicTpanBath pa3BEPHYTHIC MHUCHMEHHBIC M YCTHBIC OTBETHI C OMOPOi HA HHPOPMALHUIO 13
y4eOHUKA M CIPABOYHBIX MATEPUAIOB, TPAMOTHO MCIIOJIb30BATh M3YYCHHBIH MOHITHIHBINA
anmapar Kypca XMMHH;
Hcnonb30BaTh MPHU BHIIOJIHEHWH Y4EOHBIX 33laHUI M B IPOLIECCE MCCIIEI0BATENbCKOM
JIeATEIbHOCTU HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy XUMUYECKOTrO COJEpIKAHUs, CIPABOYHbBIC
Marepuaibl, pecypchl MHTepHera;

2.2. | Ob6mas xapakTepuCTHKA 6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB 35ieMeHTOB VIA-rpymnis! 1 ux YcrHbli nfo@futuredyou.ru - [Topran

XHMHYeCKHX dj1eMeHToB VIA- COCIMHEHHH C yYETOM CTPOEHHUS X aTOMOB; oIpoc; HanuonanbHoi

rpynnsl. Cepa u eé coenHeHUS Xapaktepu3oBath (U3UYECKUE U XMMUYECKUE CBOMCTBA MPOCTOTO BELIECTBA CEPhl U €& ITrcbMeHHBINK | 00pa30BaTEIbHOM
COCIUHEHHH (CEpOBOIOPO/Ia, OKCHIOB CEPBI, CEPHON KUCIOTHI, CYIb(ATOB), CIIOCOOBI HX OHTPOJIb; nporpaMMbl«IHTEIUIeK Ty alTbHO—

HOJTy4eHHUs, IPUMEHEHHE U 3HAUCHUE B IIPUPOJE U XKHU3HU YEIOBEKA;
Onpenenats Hanu4ue Cynb}aT-HOHOB B PaCTBOPE;

OOBSACHATD CYLIHOCTb 9KOJOTHYECKUX MPOOIeM, CBI3aHHBIX ¢ MepepaboTKoi CoeaMHEHHI
CepeI;

[InaHupoBaTh U OCYLIECTBITH HA MPAKTHKE XMMHYECKHE YKCIIEPUMEHTbI, TPOBOAUTh
HAOJIIO/IeHNs, 1eNIaTh BBIBOJBI 110 PE3yJIbTaTaM KCIEPHUMEHTA;

CrnenoBaTh mpaBuiaM Oe30macHoi paboTHl B 1aOOPAaTOPHUH HPH UCIIONb30BAHHU
XUMHYECKOii MOCYBl H 060pyIOBAHUS;

[1pou3BOUTH BHIYUCICHHUS O XUMUYECKHM yPaBHCHHSIM;

Hcnonp30BaTh MPH BHIMOJIHEHNH YYeOHBIX 3aJaHUH TEKCThl y4eOHHKA, CIPAaBOYHEIE
matepuais! (Ilepuoguueckyto cucteMy XuMHueckux snementos J{. M. Menzeneesa,
Ta0JHUIly PACTBOPHMOCTH KUCJIOT, OCHOBAHHI M COJICH B BOJIE, JEKTPOXMMUYCCKUH Pl
HaNpsHKeHUH MEeTajuloB);

Hcnonp30BaTh MPH BHIMOIHEHNH YYEOHBIX 3a[aHHIl U B IPOLIECCE HCCIEN0BATENbCKOM
JIEATETbHOCTH HAYYHO-MOMYJIAPHYIO JIUTEPATYPY XMMHUYECKOr0 COJEpPKAaHUs, CIIPABOYHbIE
MatepHaisl, pecypcsl MHTEepHETa;

TBOp‘ICCKHﬁ IIoOTCHLIMaJI
Poccuny;

info@aktalant.ru — caiir
JUCTAaHIMOHHBIX KOHKYPCOB U
BUKTOPUH
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2.3. | Obmas xapakTepucTHKA 8 OOBACHATS 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB 9IeMEHTOB VA-TPYIIIBI U UX Ycerhblii nfo@futuredyou.ru - ITopraxn
XHMHYECKHUX )1eMeHTOB VA- COCIMHEHHH C y4ETOM CTPOEHHUS MX aTOMOB; 0Ipoc; HanuonanbHoit
rpynnsl. A3ot, gpocdop n ux Xapaxtepn3oBaTb GH3MIECKUE M XHMUIECKHE CBOHCTBA IIPOCTHIX BEIIECTB a30Ta U ITuceMeHHBI | 0Opa3oBaTEIbHOM
coeTMHEeHHUs (ochopa 1 HX coenMHEHNH (aMMHaKa, COIeH aMMOHHS, a30THOH KUCIIOTHI, HUTPATOB, KOHTPOIIb; nporpaMMel« /I HTeIIeK Ty b HO—
okcuza dpocpopa(V) u pochopHoit kuciotel, hochaTos), ciocoObl UX MONYICHHS, IpakTuyeckas | TBOPYECKH MOTECHIHAI
[PUMEHEHNE ¥ 3HAUCHHE B IPHPOJIE M KHU3HH UeNO0BEKa; pabora; Poccuny;
Omnpenenats HOHB aMMOHHS M (oc(aT-HOHEI B pacTBOpE; info@aktalant.ru — caiir
OOBSACHATD CYIIHOCTb 9KOJOTHYECKUX HPOOIeM, CBI3aHHBIX C HAXOX/CHHEM COCIMHCHUH JIUCTAaHIMOHHBIX KOHKYPCOB U
asora u dochopa B okpyxaroueit cpene; BUKTOPUH
IIraHMpOBaTh U OCYIIECTBIMTH HA IPAKTHKE XMMHUIECKHE YKCIEPUMEHTHI, IIPOBOIUTH
HaOJIIO/IeHNs, IeNIaTh BBIBOJBI 110 PE3yJIbTaTaM JKCIEPHMEHTA;
CrnenoBath mpaBuiaM Oe30macHO# pabOTH B TaOOPATOPHUH HPH UCIONb30BAHHU
XUMHYECKOH IOCY/BI B 000pyXOBaHUS;
I1pou3BOUTH BHYUCIEHHS IO XHMUYECKHM yPaBHCHHSIM;
Hcnons30BaTh MPH BHINOJIHEHNH YYeOHBIX 3alaHUH TEKCTHl y4eOHHKA, CIPABOYHEIE
MaTepuaisl (MepHOAMYECKyI0 CHCTeMY XUMHYeckux snementoB JI. 1. Menneneesa,
Ta0JIHIly PAaCTBOPHMMOCTH KHCIIOT, OCHOBAHHIl U COJIEH B BOZE, YJIEKTPOXUMHYECKUN sl
HANpsKEHUH METaJuloB);
2.4. | O6mas xapaKTepuCTHKA 12 OOBsICHATD 00IIHME 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB 311eMeHTOB [V A-rpymnmsl u ux VerHblit nfo@futuredyou.ru - ITopran
XHMHYecKHuX djemMeHToB [VA- COCIMHEHUI c y4érom CTpPOEHUS ux aTOMOB; 0Ipoc; HanuonanbHoi
TPYNINbL. Xapaxtepu3oBaTbh (PU3MYESCKHE U XUMHYECKUE CBOIMCTBA IPOCTHIX BEIIECTB YIJIEpOsa U ITuceMeHHBIT | 0Opa3oBaTENbHOM
Yriepoa u kpeMuuii 1 HX KPEMHHS U HX COCAMHEHHIl (OKCHIIOB YIIIeposia, yroJbHONH KHCIOTHI, KapOOHATOB, OKCHIA KOHTPOJIb; nporpamMMel« /I HTeIIeK Ty b HO—
coeTuHEeHNs KPEMHHI, KPEMHHEBOH KHCIIOTBI, CHIMKATOB), CIIOCOOBI UX HOJIYYEHHUs, IPUMEHCHHE U KoHTponbHast | TBOpYECKHI MOTEHIUAT
3HAYCHHE B IPUPOJIC U JKM3HH YCIOBEKA; pabora; Poccuny;
Omnpenensth KapOoHar- u CHJINKAT-HOHBI B pacTBOpE; [Mpaktnueckas | info@aktalant.ru — caiit
OOBACHATD CYIIHOCT IKOJOTHYECKHX NMPOOIIEM, CBI3aHHBIX C HAXO0XKACHUEM YTIIEKHCIOTO pabora; JIUCTAQHIMOHHBIX KOHKYPCOB U
rasa B OKpyXKaroIeit cpene; BUKTOPHH
WnnrocTpupoBath B3aUMOCBA3b HEOPraHUYECKHX COCIMHEHMH yriepoja U OpraHMYecKHX
BEIIIECTB;
IInaHupoBaTh ¥ OCYIIECTBISTh HA MPAKTHKE XUMHYECKHE SKCIIEPHMEHTBI, IPOBOAUTh
HAaOIONGHUs, JeNaTh BBIBOABI 10  pe3yjibTaTaM  OKCIIEPHMEHTA;
CrenoBath npaBuiaM 0e30MacHoil paboThl B 1a0OPaTOPHHU P UCIIOJIB30BAHHU
XUMHUYECKOI HOCY b u 000pyOBaHUS;
Vcnonp30Bath NpY BEIONHEHHH YYEOHBIX 3aJaHUil TEKCThl yueOHUKA, CIIPaBOYHBIE
matepuais! (Ileppoanyeckyro cucteMy xuMmudecknx snementos JI. 1. Menneneesa,
Ta0JIUIly PACTBOPUMOCTH KHCIIOT, OCHOBAHH U COJIEH B BOJIE, IEKTPOXHUMUYESCKUH P
HalnpsHKeHU i METaJIOB);
Hcnonp30Bath NpY BBIIONTHEHHH Y4eOHBIX 33/[aHUl U B MPOLECCE HCCIEA0BATENbCKOM
JIEATENILHOCTU HAYYHO-TIOMYJIAPHYIO JIATEPATYPY XMMHYECKOTO COJACPIKAHMSA, CIIPABOYHBIE
MatepHaisl, pecypcsl MHTepHeTa;
Hroro mo pazaeny 31

Pazzen 3. MeTajuibl M MX COEHHEHUS
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3.1. | Obmue cBoiicTBa MeTALIOB 4 PackpbIBaTh CMBICI U3y4aeMbIX HOHATHI M IPUMEHATH STH HOHATHA IIPU ONUCAHUM CBOUCTB | Y CTHBIN nfo@futuredyou.ru - ITopraxn
BELIECTB U MX IPEBPAlCHUH; oIpoc; HauunonansHoit
OOBsCHATD 00IIHE 3aKOHOMEPHOCTH B H3MCHEHHH CBOICTB 9JIEMEHTOB-METaJIOB U HX ITuceMeHHBIIK | 00pa3oBaTEIbHOM
COCIMHEHHIT ¢ yIETOM CTPOEHHS HX aTOMOB; OHTPOIIb; nporpaMMel« /I HTeIIeK Ty b HO—
XapaxkTepH30BaTh CTPOCHHE METAJLIOB, o0IHe PU3MISCKUE M XMMUIECKHE CBOHCTBA TBOPYECKUI MOTEHIHAN
METAaIIOB; Poccuny;
XapakTepu3oBath 00mHUe CoCoObl MONYYSHUSI METAIIOB,; info@aktalant.ru — caiit
CrnenoBath mpaBuiaM Oe30macHO# pabOTH! B 1aOOPATOPHUH HPH UCIONb30BAHHI JIUCTAaHIMOHHBIX KOHKYPCOB U
XUMHYECKOH MOCY/BI H 000pyXOBaHUS; BUKTOPHH
I1pou3BOUTH BHYUCIECHHS IO XHMUYECKHM yPaBHCHHSIM;
Hcnons30BaTh MPH BHINOIHEHNH YYeOHBIX 3alaHUH TEKCTHl y4eOHHKA, CIPABOYHEIE
matepuans! (Ilepuoguueckyro cucreMy xuMuueckux snementos J[. . Menneneesa,
Ta0JIHIly PaCTBOPHMOCTH KHCIIOT, OCHOBAHHIl U COJEH B BOJE, YIEKTPOXUMHIESCKUN DSl
HANPDKCHUH METaJlIoB);
Hcnonp30BaTh MPH BHITONHEHNH YYEOHBIX 3aJaHHIl U B IPOLECCe HCCIEN0BATENbCKOM
IeSTeIbHOCTH HAayYHO-TOMYJISAPHYIO JIUTEPaTypy XUMHYECKOT0 COJCPXKAHMs, CIIPABOYHbIC
MaTepuaisl, pecypcsl MHTepHera;

3.2. | Baxkneiimme MeTalJIbl H HX 10 OO6bsICHATD 00IHME 3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB 9JIEMEHTOB-METAIIOB B Ipymax | YCTHBIH nfo@futuredyou.ru - [Topran

coeTUHEeHNsI 1 UX COCIUHEHUH C YYETOM CTPOCHHS HX aTOMOB; ompoc; HanuonansHoit

Xapaxtepu3oBaTb (GU3MYECKUE M XMMUYECKHE CBOMCTBA IPOCTHIX BEleCTB MeTaIoB i uX | I[TucbMeHHBI | 0Opa3oBaTenbHOM
COeIMHEeHHUIT (OKCUIOB, THAPOKCHIOB, CONEil), CIOCO0bI UX MOTYYeHNUs, IPUMEHEHHE U KOHTPOJIb; nporpamMmel« /I HTeIIeK Ty b HO—
3HAYEHHE B IPHPOJIE U JKU3HH YENOBEKa; KoHTponpHast | TBOPYECKUH MOTEHIHAN
Pacro3HaBaTh ¢ IIOMOLIBIO KAYECTBEHHBIX PEAKLMIl HOHBI METAIJIOB (MarHUs, alOMUHHU, padora; Poccuny;
LMHKA, XKele3a, ME/IH); IMpaktuueckas | info@aktalant.ru — caiir
IInaHupoBaTh U OCYIIECTBISITH HA NPAKTHKE XMMHUIECKHE YKCIIEPUMEHTBI, IPOBOAUTH padora; JIUCTAaHIMOHHBIX KOHKYPCOB U
HAOJIIO/IeHNs, IeNIaTh BBIBOJBI 110 PE3yJIbTaTaM KCIEPUMEHTA; BUKTOPHH
CrnenoBaTh mpaBuiaM Oe30macHoi paboTHl B 1aOOPAaTOPHUH MPH UCIIONb30BAHHU
XUMHYECKOii MOCYbl H 000pyIOBaHUS;
[1pou3BOUTH BHIYUCICHHUS O XMMUYECKHM yPaBHCHHSIM;
BoicTpanBath pa3BEPHYThIC MMCHMEHHbBIC H YCTHBIE OTBETHI ¢ OIOPOH Ha MH(OPMALHIO U3
y4eOHHKA M CIIPABOYHBIX MaTEPHANOB, TPAMOTHO UCIIONb30BATh H3YUCHHBIH MOHATHHHBIN
anmapar Kypca XUMHH;

HWroro no pazneny: 14

Paznen 4. Xumus u okpyzKamouas cpeia

4.1. | BemecTBa H MaTepuaIbl B KH3HA | 2 XapaxkTepu30BaTh POJb XUMHH B Pa3IMYHBIX cdepax AeITEIbHOCTH JIOJEH, OCHOBHbBIC VeTHbIH nfo@futuredyou.ru - [Topran

YyesI0BeKa BEIECTBA M MATEPHANBI, TPHMEHIEMbIC B XKH3HH COBPEMEHHOTO YEIOBEKA; ompoc; HanonansHoit

OOBSACHATD YCIOBHS 6E30MACHOTO UCIIONB30BAHMS BEIIECTB M XMMHUECKHX PEaKLuil B ITuceMeHHBIIK | 00pa30oBaTeNIbHOM
OpITY; OHTPOJIb; nporpaMMbl«HTENIEKTy albHO—
AHaJ’lMSleOBaTb u KpMTl/l‘leCKl/l OLICHHUBATh MH(I)OpMaLU/l}O O BIIMAHUHA l'[pOMbILLIJ'[eHHOCTl/I, TBOp“ICCKMﬁ TMOTEHIIHATT
CEJIbCKOTO XO35HCTBA, TPAHCIIOPTA U JP. HA COCTOSIHUE OKPYXKAIOLIEH cpe/bl; Poccuny;
YMeTb 0Ka3bIBaTh NMEPBYIO0 MOMOIb NPH XMMHYECKUX 0XKOTaX M OTPABICHHAX; info@aktalant.ru — caiir
[IpuHUMaTh yyactHe B 00CY)ACHUH MPOOIEM XUMHUYECKOH M KOJIOTHYECKOH JIUCTAHI[MOHHBIX KOHKYPCOB U
HanpaBﬂeHHOCTl/l, BBICKA3bIBaTh CO6CTBCHHy}O TTO3HIHI0 I10 npoGneMe u npeunaraTb BHKTOpHH
BO3MOJXHBIC nyTH eé pe].UCH]/lﬂ;

Hroro mo paszeiy: 2

PesepBHOe Bpems 0

OBIEE KOJMYECTBO YACOB I10 68

IMTPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoimuecTBo Mara Buapl,
n/n 4acoB usy4uenus | PopmeI Hcnosnb3yemoe
Bcero| KP| IIP KOHTPOIS odopynoBaHue
1. | Knaccuduxkamus u 1 VYerubii
HOMEHKJIaTypa HEOPTaHUYECKHX 0IIpoC;
BEILECTB (MEXIyHapo Has U
TpUBUAJIbHAS)
2. | Ilepmomuveckuii 3aKOH. 1 YeTHbii
[Tepuonnueckas cucrema OIIpOC;
XUMUYECKUX DJIEMEHTOB [TuceMeHHBI
. . Menneneena. 1 KOHTPOJIb;
CtpoeHue aToMOB
3. | 3akoHOMEpHOCTH B M3MeHeHHn | 1 YcrHbIi
CBOMCTB XMMHUYECKUX OIIpOC;
AJIEMEHTOB TIEPBBIX TPEX [TuceMeHHBI
MEPUOI0B, KAJIHSI, KATBITUS U X 1 KOHTPOJTb;
COEIMHEHUI B COOTBETCTBHH C
MOJIO)KEHUEM B MIEPUOANYECKON
CUCTEME U CTPOECHUEM aTOMOB
4. | XuMHUYECKHE CBOMCTBA 1 YcTHbII Obopydosanue
BEIIECTB, OTHOCAIIUXCS K onpoc; «Touxa pocmay,
pa3IMYHBIM KJIaccam [IuceMenHBI | PACMEOpbL
HEOPraHMYECKUX COEINHEHUIA, 1l KoHTpONE; | SCmecms.
WX FeHeTHYEeCKas CBSI3b
5. | CtpoeHuMeE BelIecTBa: BUJIbI 1 YceTHBIN
XUMUYECKOH CBA3U. THnbl OIpoc;
KPUCTAIIMYECKUX PEHIETOK, [TuceMeHHBI
3aBHCHMOCTB CBOMCTB BELIECTBA i KOHTPOJIb;
OT TUIIA KPUCTAJUINYECKOM
pEIETKH
6. |Knaccudukamus xumuaeckux |1 VYcrHblid Ob6opyoosanue
peaxiuii o pa3auuHbIM onpoc; «Touka pocmay,
MpU3HaKaM [TucemMeHHBl | PACMEOpPbL
il KOHTpONIL; | S€ecms.
7. |Ionsarue o ckopocTH 1 YcTHBIN Obopyooeanue
XUMU4eCcKoH peakuuu. [lonstue OIIpOC; «Touxa pocmay,
0 TOMOTE€HHBIX U I€TEPOre€HHBIX [lucbmenHBl | PACMEOpbL
peakiusx. PakTopsl, i KoHTpONIB; | Getuecms.
BIIUSIFOIIME HA CKOPOCTh
XUMUYECKON peaKuu




8. |IlonsaTre 006 0OpaTUMBIX U VcrHbIi Ob6opyoosanue
HEOOpaTHUMBIX XHMHYECKUX onpoc; «Toura pocmay,
peakuusx. [lonarue o [MucEMeHHBI | Pacmeopul
XUMHYECKOM PaBHOBECHH. 1 KOHTPOJIb; 6eUECMS.

9. | ®axTOpBI, BIAMSIOIIAE HA YcrHbIN
CMEIICHUE XUMUICCKOTO 0IIpoC;
paBHOBECHSA IInceMeHHBI

1 KOHTPOJIb;

10. | MexaHu3M OKHCIUTEIbHO- YcrHbiit
BOCCTaHOBHUTEIIHHBIX PEAKITUI 0TIpOC;

(3MeKTpOHHBIN OanaHc
OKHUCJIUTEITHLHO-
BOCCTaHOBUTEIBLHON PEaKIINN)
11. | Ypok KOHTpoIsl 3HAHUM KoHTtposibHa
s pabora,

12. | Teopust 3AEKTPOTUTHUCCKOM YcrHbIi Obopyoosanue
JMCCOLMALINH. DIEKTPOJIUTHI U orpoc; «Touxa pocmay,
HE ANEeKTpoJInThl. KaTnoHsI, IInceMeHHBI oamuux
aHHOHBI. MeXaHN3M il KOHTpOJIB; | 21€KMmponposooo

cmu, pacmeopul
JIMICCOLIMAIINU BEIIECTB C

seujecms.
Pa3IMYHBIMU BUIaMU
XUMUYECKOH CBsI3U. CUIIBHBIE U
cia0ble AIIEKTPOTUTHI

13. | Peakiiuu nOHHOTO OOMEHa, YcTHbII Obopydosanue
YCIIOBHUS UX MPOTEKAHHUS. ompoc; «Toura pocmay,
HoHHbIEe YpaBHEHHS PEAKITHiA IIncemennpr | PAcmeopbl

1 KOHTpONIL, | Sewecms.

14. | Xumuueckue cBOMCTBA KUCIOT VYcTHbII Obopyodosanue
B CBETE MPECTaBICHUI 00 oIpoc; «Touka pocmay,
AIIEKTPOJIUTUYCCKOM [TuceMeHHBl | PACM6EOpbL
JCCOIUAIIH it KoHTponp; | ECHECMS:

15. | Xumuyeckue cBOiCTBa YcTHbIN Obopyoosanue
OCHOBAHUU B CBETE 0mpoc; «Touxa pocmay,
MIpeJICTaBIeHUI 00 [InceMeHHBI | PACmeopol
HIIEKTPOTUTHIECKOM il KoHTpOJL; | CHecms.
JMCCOLIMAIIUU

16. | Xumuueckrie CBOMCTBA COJICH B VYcrHblit Ob6opyoosanue
CBETE MpeJCcTaBlIeHU 00 onpoc; «Touxa pocmay,
AIEKTPOIUTHYECKON [lucbmenHbl | PACM6EOpbl
AUCCOLUALNU it KoHTpONIB;, | GCHecms.




17. | ITonsTue o ruaposuse conen VYerHbii

0IIpoC;
[TnceMeHHbIM
KOHTPO!JIb;

18. | KauecTBeHHbBIC peakiiuu Ha YcTHBIN Obopyoosanue

KaTHOHBI U aHUOHBI o1poc; «Touka pocmay,
[TuceMenHBIN | PACMEOPbL
KOHTPOJIb; seuecms.

19. | [TpakTrueckas padota Nel. IMpakTrueckas | Obopyoosanue
Pemrenne skcnepruMeHTAIBHBIX pabora; «Touxa pocmay,
3a/1a4 110 TEME pacmeopbl
"OneKkTpoIuTHIECKas getecns.
muccouuanus”

20. | Ypok 06001ieHus 1 YcTHBIN
CUCTEMATH3alMH 3HAHUI oTIpoc;

[TnceMeHHbII
KOHTPOJIb;

21. | YpOK KOHTpOJIS 3HAHHH KonTtponbHas

pabora;

22. | O01mas xapakTeprcTUKa YcTHbIN
rasioreHoB. Oco6eHHOCTH 0IIpoc;
CTPOEHHUS ATOMOB 3THX IIncemeHHbII
3JIEMEHTOB, XapaKTEepPHBIE IS KOHTpOJIb;
HUX CTEIICHU OKUCJICHUSI.

23. | Xnopoojopoa. CostHast VeTHbIit Ob6opyooeanue
KHCJIOTa, XUMHYECKHE 0Ipoc; «Touxa pocmay,
CBOICTBA, MOJTy4YEHHUE, [IuceMeHHBINH | PACmME0Opbl
NpUMEHEHHE. KOHTPOJIb; geyecms.
KauectBenHnas peakuus Ha XJ10p

24. | dU3HOIOrHYECKOe ICHCTBHE YcTHbIi
XJIOpa ¥ XJIOPOBOJAOPOAA HA OIpoc;

OpraHu3M 4YeJI0BEKa. [TucbmeHHbII
Baxueiine Xa0puasl U UX KOHTPOJIb,
Hax0’KJIEHUE B MPUPOJIE

25. | IlpakTrueckas padota Ne2. [Mpaktudeckas | Obopydosarue
ITony4eHue COJIAHON KUCIIOTHI, pabora; «Touxa pocmay,
M3yueHHe e€ CBOICTB pacmeopel

eewecms.

26. | Pemenue 3a1a4d Ha BEIYHACIICHUS YcTHBIN
110 YpaBHEHUSM XUMHUYECKHX 0IIpOC;
peaKuuii, €CIIM OJIMH PEareHT [TnceMeHHbI

JIaH B U30BITKE

KOHTPOJIb;




27. | O0uIas XxapakTepUCTUKA YcTHbIH
251eMeHTOB VIA-Tpynnsl. OTIpoC;
OCOOEHHOCTH CTPOECHHS ATOMOB IncpMeHHBIH
3THX DJIEMEHTOB, XapaKTEPHBIC KOHTPOJIb;
JUTSL HUX CTETNICHU OKHCIICHUSI.

28. | CepoBOIOpOI, CTPOCHHE, VYerHbii
(buzHYecCKre U XUMUICCKHE 0IIpOC;

CBOICTBA [TnceMeHHbII
KOHTPOJIb;

29. | OKcHIBI CEPBI KaK YcrHblit
MIPEJICTAaBUTEITH KHUCIOTHBIX 0TIpOC;
okcuaoB. CepHucras [TuceMeHHBIH
KHCIIOTa KOHTPOJIb;

30. | CepHas kuciaoTa, GU3NUECKHE U YcrHBIT Ob6opydosanue
XUMHYECKHE CBOMCTBA (00IIHEe orpoc; «Touxa pocmay,
KakK IPEICTaBUTENS Kiacca [TucemenHbIl | PACMEOPbL
KUCIIOT U CIIENU(pUIECKHE), KOHTPOJIb; eewyecms.
npuMeHeHne. Conu cepHon
KHCIIOTBI, KAYeCTBCHHAS
peakus Ha cyinb(haT-uoH

31. | XuMuueckue peakiuu, YcTHbIl Obopyodosarue
JeXalue B OCHOBE OIIpOC; «Touxa pocmay,
MIPOMBIIIJICHHOTO Crioco0a [MucbMeHHBIN | Pacmeopbl
MOJIY4YECHHS] CEPHOM KUCIIOTBHI. KOHTPOJIb;, seuecms.
Pemenue 3amay Ha
HaX0XJACHUEMAacCOBO 10,11
BBIXOJIa MPOJIYKTa peakiuu

32. | HaxosxeHue cepol 1 e€ Y crHBIN
COEIMHEHUI B IPUPO/IE. 0TIpOC;

[TucbmMeHHbII
KOHTPOJIb;

33. | O0r1as xapakTepucTUKa YcTHbIi
3JIEMEHTOB V A-TpyTIIblL. OIIpoc;
OCOGEHHOCTH CTPOEHHS aTOMOB ITnceMeHHbIN
OTHUX DJIEMEHTOB, XapaKTEPHBIE KOHTPOJIb,
JUISL HUX CTETIEHU OKHCIICHUSI.

34. | AMmuak, ero Gpu3MYECKUE U YcTHbII Ob6opydosarue
XMMHYECKUE CBOMCTBA, OIIpOC; «Touxa pocmay,
MOJIyYCHHUE U TPUMEHEHUE. [lucbmenHsblil | PACMEOpbl
Cosin aMMOHMS, UX HU3NUECKUE KOHTPOJIb, getpecme.

1 XUMHWYCCKHEC CBOI>'ICTB8.,
IMPUMCHCHUC. KauecTtBennas
pCaKknusg Ha MOHbI aMMOHMU




35. | [IpakTiaeckas padota Ne3. IMpakTrueckas | Obopyoosanue
[Tonyyenne ammuaka, u3ydeHue pabora; «Touxa pocmay,
€ro CBOMCTB pacmeopel

seuecms.

36. | A3oTHas KHCJI0Ta, €€ YcrHbIT Ob6opydosanue
¢buznyeckue 1 XuMU4eCcKHe 0IIpOC; «Touxa pocmay,
cBOMcCTBA (00IIHE KaK IIuceMenHbIl | PACMEOpLL
NpEICTABUTENS KIacca KUCIOT KOHTPOJIb; gewyecme.

u cneruduueckue). Hutpatsl

37. | Ucrionp30BaHKE HUTPATOB VYcerHbii
coJIell aMMOHMS B KAYECTBE OIIpOC;
MUHEPAJIbHBIX yI00pEHHH. IIncemeHHBbII
XHWMHYECKOE 3arpsA3HEHUE KOHTPOJIb,
OKpY)Karollen cpeibl
COEIMHEHUSIMU a30Ta
(KUCTIOTHBIC JIOKTH,
3arpsi3HEHUE BO3/1yXa, MOYBHI U
BOJIOEMOB)

38. | ®ocdop, amIoTpONHBIE ;

Mo upukanuu docdopa, YcTHbIi

¢buznyecKkue 1 XuMu4ecKue OTIpOC;

CBOMCTBA IIucbmeHHbII
KOHTPOJIb;

39. | Okcun dochopa(V) u YcTHbIi
dhocdhopnas kuciora, OTIpoc;
buznuecKkue 1 XuMU4ecKue [TuceMeHHBIH
CBOICTBa, MOJIy4YCHUE. KOHTPOJIb;

KauecTtBeHHas peakuus Ha
¢dochar-roHsI

40. | Ucnonp3oBanue pocdaro B YcTHBIH
KauecTBE MUHEPATbHBIX 0IIpOC;
ynobpenuii. 3arps3HeHue IInceMeHHbI
MIPUPOIHBIX BOAOEMOB KOHTPOJIb;

docdaramu




41. | Yraepon, aJuioTpoIiHbIe VYerHbii
MOAU(HUKAIIH, OIIpoc;
pacrpocTpaHeHHe B IPUPOJIE, [TucrMeHHBIIH
(buznUecKre U XUMUIECKHE KOHTPOJIb;

CBOMcTBa. AICOPOIIHSL.
Kpyrosopot yrinepona B
IPUpOJIe

42. | Okcuibl yrirepoa, ux YcerHbIN

(buzHUeCKre U XUMUICCKHEC 0IpoC;
CBOWCTBA, (pr3HOIOTHYECKOE [TucbMeHHBIH
JIECTBHE HA KUBBIE KOHTPOJIb;
OpraHU3MBbI, TIOJYICHHUE U

MIPUMCHCHHE.

43. | YroapHas KKCIIOTa U €€ COJIH, VcerHbIi Ob6opyoosarniue
X GU3HYECKHE U XUMUUIECKHE OIIpocC; «Touxa
CBONCTBA, ITOJIyYECHHE U IIncemeHHBbII pocman,
[pUMEHEHHE. KOHTPOJIB; pacmeopel
KauectBenHnas peakuus Ha seryecme.
KapOOHATHI

44. | TIpaktuyeckas padota Ne4. [TpakTuueckast Obopyoosanue
[Tosydenue yriaekuciaoro rasa. pabora; «Touxa pocmay,
KadecTBeHHas peakuus Ha pacmeopul
KapOOHaT-NOH sempecms.

45. | [lepBoHavaIbHBIC TIOHATHS 00 YcTHbIN
OpraHMYEeCKUX BEIIEeCTBaX KakK O OTIpOC;

COCIMHEHUSIX yriepoa: ITnceMeHHBIH
0COOEHHOCTH COCTaBa U KOHTPOJIb;
CTpOEHUs

46. | TTonsiTue 0 OGHOJIOTHYECKH YcTHbII
Ba)KHBIX BEIIECTBAX: KUPAX, 0TIpOC;

Oenkax, yrieBojax. [TuceMeHHBIH
MarepuanbHO€ €AUHCTBO KOHTPOJIb,
OpraHUYEeCKUX U

HEOPraHMYECKUX COCIUHEHUH

47. | KpemHuii, ero ¢usndeckue u Vel
XMUMHYECKHE CBOMCTBA, 0IIpOC;

MOJIy4YeHUE U IPUMEHEHHE B [TuceMeHHBIH
AIIEKTPOHHUKE. KOHTPOJIb;

COC,Z[I/IHCHI/ISI KpCMHHA B




48. | O6uMe peacTaBiIcHUs 00 YcrHbIN
okcuze kpemuusA(IV) u 0IIpoC;
KPEMHMEBOM KUCIIOTE. IIncemenHbIN
CuIuKaThl, UX HCI0JIb30BaHUE B KOHTPOJIb;,
OBITYy, MEIUIIUHE,

MIPOMBIIIIJICHHOCTH

49. | BaxHelne CTPOUTEIILHbIC VYerHbii

MaTepHaJIbl: KepaMHUKa, CTEKIIO, 0IIpoC;
LIEMEHT, OCTOH, JKEJIe300€TOH. [TrcbrMeHHBIHI
[Tpo6nemsl 6e30MmacHOTO KOHTPOJIb;
WCIIOJIb30BAHUS CTPOUTEIIBHBIX

MaTepHUaoB B MOBCEIHEBHOM
KU3HH

50. | [TpakTuaeckas padora Ne 5. [TpakTuueckas Obopyoosanue
Pemenue skcriepuMeHTATBHBIX pabora; «Touxa
3a1a4 1o Teme «Baxneitmue pocma,
HEMETAJITBI U UX COCTUHEHHS pacmeopst

seujecms.

51. | Vpok 0600mieHus 1 YcrHbIit
CHUCTEeMaTH3alluK 3HAaHUI OIIpOC;

IIncemeHnHbII
KOHTPOJIb;

52. | YpoK KOHTpOJIsI 3HAaHUH KonTtponbHas

pabora;

53. | O01as xapakTepuCcTHKa YcTHbII Konnexyus
XUMHUYECKUX DJIEMEHTOB — OIIpOC; memaiios
METaJJIOB HA OCHOBAHUHU UX [TuceMeHHBIH
MOJIOKEHUSI B IEPHONUECKON KOHTPOJIb;

CUCTEME XMMHYECKHUX
anemenToB . 1. MeHaeneeBa u
cTpoeHus aromoB. CTpoeHue
MeTaioB. Meramnndeckas
CBSI3b M METaJNIn4YecKast
KpUCTAJJINYECKast peniéTka

54. | DNEKTPOXUMHUYECKHH PSJT YcTHBIH

HaMpPsKEHUH METaIJIOB. OIpoc;
DuU3HYECKHE U XUMUYECKHE ITncpMeHHBIH
CBOICTBa METaJJIOB. KOHTPOJIb;
OO111e cnocoObl MoJTy4eHus

METaJJIOB

55. | TloHsiTHE O KOPPO3UH METAILIOB YcerHbii
Y OCHOBHBIE CITOCOOBI 3aIITUTHI OTIPOC;

OT KOppO3uHu IInceMeHHbIN

KOHTPOJIb;




56. | CrutaBsl (cTanb, 4yryH, YerHbIi
TFOPATIOMUHUN, OpOH3a), UX 01Ipoc;

IIPUMEHEHUE B OBITY U [IncemenHsbIi
MIPOMBILIJICHHOCTH KOHTPO!JIb;

57. | lllenoynble METAIIIBI. YCTHBIN Ob6opyodosanue
[To0KeHKE B EPHOANYECKOM ompoc; «Touxa
CUCTEME XUMHUYECKUX IIucrMennbIi pocmay,
snemenToB JI. U. Menpeneesa, KOHTPOJIb; pacmeopel
cTpoeHue aroMoB. Haxoxienne getjecms.

B npupojie. Puznueckue u
XHMHUYECKHE CBOMCTBA

58. | lllenouHo3eMeNbHEIE METAIIIBI YcTHBIN Obopyoosanue
MarHui ¥ KaJbIHid, CTPOCHHUE OTIpOC; «Touka
aromoB. [lonoxxenue B ITucbMeHHBIN pocmay,
MEePHOJINUECKON CHCTEME KOHTPOJIb; pacmeopbl
XUMHUYECKUX AeMeHToB J[. U. getjecms.
Mengaeneea. Haxoxnenue B
npupoje. Puzndeckue u
XUMHUYECKHE CBOMCTBA.

Baxueiinue coenMHEeHNA
KaJIbITHS

59. | Pemenue 3a1a4 Ha BEIUYACICHUS YcTHBIIT
10 YPaBHEHUSIM XUMHYECKUX 0TIpocC;
peaKuuii, €CJIM OJIMH U3 ITnceMeHHBIH
peareHTOB JIaH B U30BITKE WIIH KOHTPOJIb;

COJICPXKHUT IPUMECH; MACCOBOM
JIOJIA BBIXOJ1a MTPOJIYKTa
peaKiuu

60. | XKécTkoCcTh BOJBI U CIIOCOOKI €€ VcrHbIi Ob6opyoosanue
ycTpaHeHus. Beruucienus mno Ompoc; «Touka
YPaBHEHUSIM XUMHUYECKUX [T1ucbMeHHbI pocmay,
pEaKIMil, eClIi OJMH W3 KOHTPOJIb; pacmeopel
pearcHTOB JIaH B BHJI€ BOJIHOTO setyecmes.
pacTBopa ¢ U3BECTHOM
MAacCOBOM J0JIeH

61. | [IpakTiaeckas padota Ne6. [MpakTryeckas Ob6opyoosarue
JKEcTKOCTh BOJBI U METOOEI €€ pa60Ta; «Touka pocmay,

pacmeopwl

yCTpaHEHUs

seulecme.




62. | Amromunuii. I[Tonoxenue B 1 YCTHEIN Obopyoosanue
HEPHOIUYECKOM CHCTEME OIIpoc; «Touka
XUMHUYECKUX 3eMeHToB /1. W. [TucemeHHbII pocmay,
MeHnieneeBa, CTPOEHUE aTOMA. KOHTPOJIb; pacmeopul
Haxoxnenue B mpupoze. getpecms.
duznuecKue U XUMUIECKUE
cBoiicTBa. AM(OTEpHbIE
CBOICTBA OKCHA U THIPOKCUIA

63. | XKeneso. I[Tonoxenue B 1 VcerHbIi Ob6opyoosarniue
MEPUOTMIECKON CHCTEME 0Ipoc; «Touxa
XUMHYECKUX AnemeHToB JI. W. [TucemeHHBIH pocma,
MeHnzeneesa, CTpOEHHE aTOMA. KOHTPOJIB; pacmeopul
Haxoxnenue B mpupose. eetyecins.
duznuecKue U XUMUIECKUE
CBOMCTBA

64. | OKCHIBI, THIPOKCHUIBI M COJIH 1 YCTHBIN
xene3a(ll) n xemneza(Ill) 0TIpoc;

[TucemenHbIH
KOHTPOJTB;

65. | [IpakTrdeckas padora Ne 7. 1 [TpakTrueckas Ob6opyoosanue
Pemienune skcriepuMeHTaTbHBIX pabora; «Touxa pocmay,
3a1a4 110 TeMe «Baxueiinme pacmeopul
METaJUTBI ¥ UX COCIHMHCHUS sempecms.

66. | UToroast konTpoJsipHas padora |1 KontponbHas

pabora;

67. | HoBble MaTepHalsl U 1 YcTHbIi

TexHoJyioruu. Bemecta n OTIpOC;
MaTepHUaIIbl B IOBCEAHEBHOM [TucbMeHHBIH
KHU3HU YeIIOBeKa. XUMHUS U KOHTPOJIb;
3mopoBbe. bezomacHoe

UCIIOJIb30BaHUE BEIIECTB U
XUMUYECKUX PEAKIHiA B OBITY

68. | IIprpoaHbIe HCTOUYHHUKU 1 YcerHbii

YTJI€BOJOPOIOB (YroJib, OTIpoc;
IPUPOHBIN ra3, He(Th) [TuceMeHHBIM
MPOIYKTHI UX TIEPEPaObOTKH, UX KOHTPOJTb;
POJIb B OBITY U

MPOMBIIICHHOCTH

OBUIEE KOJIMYECTBO YACOB |68

I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 9 knacc/I"abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIOHEpHOE 00IIECTBO
«M3parensctBo«lIpocBenienue;
BBenure cBOM BapHaHT:

METOAUYECKHUE MATEPHUAJIBI JIsA YYUTEJIA

Paboyas mporpamma, MeToIM4ECKOE MOcoOHe

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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TBOpYECKUH noTeHuan Poccuny;

info@aktalant.ru — caiiT qECTaHIIMOHHBIX KOHKYPCOB M BUKTOPUH
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