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HOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamma o xumuw Jyist 00yJaromuxcst 9 kiacca coctaBiieHa Ha ocHoBe TpeboBaHui K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHO MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBieHHbIX B DenepanibHOM rocyIapCcTBEHHOM 00pa30oBaTeIbHOM CTaHAapPTEe OCHOBHOTO OOIIET0
o0pa3oBaHus, ¢ yIETOM paclpeie€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3z0oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MIPEJCTAaBICHHBIX B Y HUBEPCATHHOM KOAM(UKATOpE 10 XMMHH, a TaKKe Ha ocHoBe [IprMepHOil mporpamMmbl
BOCIHUTaHUS 00yJaromuXxcs MpH MOJyYeHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO mpeaMeTa « XUMHEs» B 00pa30BaTeIbHBIX opraHu3anusx Poccuiickoii
®denepannu, peaau3yroluX OCHOBHbIE 0011e00pa3oBarenbHble porpaMmmsl (yTB. Pemennem Kosternu
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOT' O IIPEIMETA «XUMMUSD»

Bxutag yueOHoro npenmMera «XuMus» B JOCTHXKEHUE 11eJIel OCHOBHOTO 00111ero 00pa3oBaHus 00ycIOBIEH
BO MHOTOM 3HaUE€HHEM XUMHYECKOH HAyYKH B INIO3HAHWHU 3aKOHOB IIPUPOJbI, B pa3BUTHUU ITPOU3BOANTCIBHBIX

CHJI 00IIIECTBa M CO3JJaHUH HOBOI 0a3bl MaTepUaIbHOMN KYJIbTYPBHI.

XUMHS KaK 2JIEMEHT CHUCTEMBI €CTECTBEHHBIX HaYK PacIpoCTpaHuia CBOE BIMsIHUE Ha BCE 00IaCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY’)KUT OCHOBOH /15t
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEICTaBICHHS O B3aUMOIIPEBPAILLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHre riI00albHbIX TPOOIeM YCTOMUNBOTO
Pa3BUTHS YE€JIOBEUECTBA — CHIPhEBOM, YJHEPTETUUECKOH, MUIIIEBON U KOJIOTHUECKOM O€30MacHOCTH, MPoOIeM
3/IpaBOOXPAHEHUSL.

B ycnoBusx Bo3pacTaroniero 3Ha4eHusi XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO IMOBBICHIIACH POJIb
XMUMHUYECKOTo oOpa3oBaHus. B rmiane counanuzaniy OHO SBISETCS OJHUM U3 YCIOBUN (OPMUPOBAHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI JIsl IPUOOPETEHUs OOIIEKYIbTYPHOTO
YPOBHS, MIO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBaTh B MHOTOOOpa3HOM
KU3HU OOIIeCTBa, /U OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpY>KaIoLIeil MpUpOTHOM cpesie, Al TPAaMOTHOTO MOBEICHUS MPU UCTIOIb30BAHUH PA3TUUYHBIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM HIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOIIIEHHUIO K CHUCTEME OO0IIero
XUMHUYECKOTO oOpazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pean3yeT MPUCYITUE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIFOUYEBBIE IIEHHOCTH, KOTOPhIE OTPAXKAIOT FOCYIapCTBEHHBIE, O0IIECTBEHHBIE U
WHIUBUAYyaIbHbIE TOTPEOHOCTH. DTUM OIPEAEsIeTCs CYIIHOCTh 001Iel cTpaTeru oO0ydeHus, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLTUXCS CPEACTBAMU YUEOHOTO MpeaMeTa «XUMHUSD.

N3ydenne mpeamera: 1) ciocoOCTByeT peann3aliiid BO3MOKHOCTEH /Tt caMOpa3BUTHS U HOPMUPOBAHHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CITIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEIILHOMN yueOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B TPOPECCUOHATILHOM 1eSTENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOT'O MBIIIUICHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIs1/1a HA €IMHCTBO IIPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOIICHU K €CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K IIPUPOJIC, K UCTIOBCKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTMYECKOE 00pa3oBaHUE MIKOJIHHUKOB.

Haspannple HampaBieHUs B 00yICHUH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEIMETa,
KOTOpBIﬁ SABJISICTCS IIEAArOTMUCCKHU aJAlITUPOBAHHBIM OTPAXKCHUCM 0a30BoOii HAayKU XUMUHU HA OHpeIIeJIéHHOM
Jrare €€ pa3BUTHSL.

Kypc xuMun 0CHOBHOM IIKOJIBI OPUEHTHUPOBAH HA OCBOEHUE O0YUYAIOIIUMHUCS OCHOB HEOPraHUUECKOU

XHMMHUHU U HCKOTOPBIX MMOHATHH U CBGI[GHI/Iﬁ 00 OTACJIBHBIX o0BeKTax OpFaHquCKOﬁ XHUMHU.

CrpykTypa coaep:kaHus rnpeamera chopMUpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/A K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaAbIBAC€TCA U3 CUCTEMBbI TIOHATHI 0 XUMHUYECKOM DJIEMEHTE B BCIICCTBE U CUCTEMBbI MOHSATHH
0 XUMHYeCKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTECTBO3HAaHUs, ypoBHs [lepnoanyeckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJIHOTO
YPOBHS K JIpyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA N3YyHaCMbIX BCIICCTB.

Takas opranusaiys cofepxaHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKOH COCTaBIISIOIIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCs IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/1aM MO3HAHUS B
Hayke. BaykHO Taxke 3aMETUTh, UTO OCBOCHHUE COJIEPIKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronui Mup», «buosorus. 5S—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

HOEJIN U3YYEHUA YYEBHOTI'O IIPEJIMETA «XUMMUSA»

K HampasiieHHI0 NepBOCTENEHHON 3HAYMMOCTH MPH peain3aiu o0pa3zoBaTeNbHbIX (YHKIIUH peaMeTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YEeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeaMeTa COCTOUT B GOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUS BEIECTB U
XMUMHUYECKUX PeaKlUii, a TaKke B OPMUPOBAHUU U PA3BUTUU YMEHUHN U CIOCOOOB JAEATEIHHOCTH,
CBSI3aHHBIX C TNIAHUPOBAHUEM, HAOIIOIEHUEM U ITPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOI0ICHUEM
MpaBuJI 0€30MacCHOTO OOpaIleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ 1M nenu u3ydyeHus npeaMera B IporpaMMe yTOUHEHbl U CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011eil KynbTypbl. OOyueHHe YMEHUIO YUUThCS U MPOJIOJDKATh CBOE 00pazoBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJIHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs13u ¢ 3THM Mpu U3ydeHUH TIpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HaUYeHUE TPUOOPENN TaKue
LIC)IH, KaK:

(dhopMHUpOBaHHE UHTEIUIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKU3HH;

HaMpaBJICHHOCTh 00YUEHHUS HAa CHCTEMATHIEeCKOE MPUOOIIEHIE YUaITNXCS K CAMOCTOSTEILHOM



MO03HABATEIBHOM NEeSTEIHHOCTH, HAYYHBIM METOAaM TMO3HAHUs, (GOPMUPYIOLUTUM MOTHBALIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JACATCIBHOCTH, IIO3HAHUA U CAMOIIO3HAHM A, KIIFOUCBBIX HABBIKOB (KIIIOLIGBBIX KOMHeTeHL[I/If/'I), HUMCIOIIINX
YHUBCPCAJIBbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIbHOCTHU,

(dhopMupoBaHKE YMEHUN OOBSICHSTH M OIICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPa HA OCHOBAHUH 3HAHUN U
OIIbITA, MOJIYYCHHBIX IIPU U3YUCHUHN XUMHUH,

(dhopMHpOBaHHE Y 00YJAOIINXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS [ICHHOCTH XUMHYECKHX
3HAaHUH [T BEIPAOOTKH SKOJIOTHYECKH 11eTIECO00Pa3HOT0 MOBENEHHS B OBITY U TPYJOBOM IESTEILHOCTH B
LIEJIIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIICH TPUPOTHON CPEJIbI;

pa3BUTHEC MOTHUBAIIUH K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITMTAHHIO Ha OCHOBE
YCBOEHUS 00IIEUEIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY MPO(HIIS U HAPABICHHOCTH

JanbHENIero o0y4eHus.



COJAEPKAHME YYEBHOI'O ITPEJIMETA

BemecTBO 1 XUMHYECKAas peakuus

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucrema xummuueckux anemenToB 1. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIHs,
KaJIbLUSl U UX COEUHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3J1eMEHTOB B Ilepuoauueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSA3H. THIBI KPUCTATUYECKUX PEHIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIA KPUCTAIINYECKON PEIIETKN U BUJIa XUMUUYECKOH CBSI3U.

Knaccugukanus 1 HOMEHKIAaTypa HEOPTaHMYECKUX BEIIECTB (MEXyHApO HAS M TPUBHAIIBHAS).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKUX COEAUHEHUMH,
TFeHETUYEeCKasi CBA3b HEOPraHWYECKUX BELIECTB.

Knaccudukaius XuMUYECKUX peaKIui IO pa3InYHBIM MPU3HAKaM (TI0 YHUCITY U COCTaBY yYaCTBYIOIIUX B
peaxkuu BEeIIeCTB, 0 TeMI0OBOMY 3D (EKTy, N0 U3MEHEHHUIO CTENEHEN OKUCIEHN XUMUUYECKUX AJIEMEHTOB,
1o 0OpaTUMOCTH, 10 YYACTHUIO KaTaIM3aTopa). DK30- U DHIOTEPMHUUECCKUE PEAKIIUN, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsatue o ckopoctn XuMHu4ueckoi peaknuu. [lorsTre 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peaknusx. [loHATHE O TOMOTEHHBIX U T€TEPOTEHHBIX peakiusaX. [[oOHITHE 0 XUMUYECKOM PAaBHOBECHUH.
@DakTopsl, BIUSIOLINE HA CKOPOCTh XUMUYECKOHM PEAKIIMH U MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, IEKTPOHHBIN 0aJaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBiieHHe YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIM C HCIIOJIb30BAaHUEM METO1a
ANIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHYECKON AUCCOIUALINU. DJIEKTPOIUTHI U HE- AIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M TUCCOLMALMU BEIIECTB C PAa3INYHBIMU BUIaMU XUMUYECKOH cBsi3u. CTENeHb AUCCOIUAIIIH.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi IpoTEKaHUs peakliuii HOHHOTO 0OMEHa, MOJIHbIE U COKpalIEHHbIE
WOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEICTABICHU 00
ANIEKTPOJIUTUYECKOM nucconuanuu. KauecTBennble peakiiuu Ha HOHBL [loHATHE O ruapon3e coeit.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMJICHUE C MOAETISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUECKUX
BEILIECTB — METAJIOB U HEMEeTaJuIoB (TpaduTa v ajtMasa), CI0XKHBIX BEIIECTB (XJIOpUIA HATPHUSA);
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEaKIIUU OT BO3JACHCTBHS pa3UYHbIX (DaKTOPOB;
UCCIIeIOBAaHUE JIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIIECCa AUCCOIMAIIMY KUCIIOT, IEI04Yel U comeit
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB); MPOBEACHUE OIBITOB, MILTIOCTPUPYIOMIUX MPU3HAKI
MPOTEKAHUS PEeaKINii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/iKa, BbIJIENIEHUE ra3a, 00pa30BaHKE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpPEHUE, PEaKIIuu Pa3I0KEeHUS,
COEJIMHEHUS); paclio3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIIbIO KAYECTBEHHBIX PEaKIil HA UOHBI;
pelIeHrne SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl M UX COeTUHEHUS

OOm1ast xapakTepucTUKa rajoreHoB. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe CTEIIEHN OKUCICHHUS.
Crpoenue u Gpu3HuecKue CBONCTBA MPOCTHIX BEIIECTB — raJlor€HOB. XMMHUYECKHE CBOMCTBA HA TpUMeEpe
xJjiopa (B3aMMOJEHCTBHE ¢ METAJIIIAMH, HEMETAJIJIaMH, L1e049aMHu). XsiopoBoaopoa. CosiHast KUCIIOTa,
XMMHMUYECKHE CBOMCTBA, MOJIyYeHUE, IpUMEHeHue. JleiicTBUE XJlopa U XJIOPOBOJIOPOAA Ha OPraHU3M
yesoBeKa. BaykHelmune XIopuasl ¥ X HaX0KIEHUE B IPUPOJIE.

Oomas xapakrepuctuka 31eMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS! aTOMOB, XapaKTepHbIe CTEIICHH
OKHCIICHMS.



Crpoenue u puznyecKre CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U CEPhl. AJTIOTPOIHBIE MOIU(DUKAIIIH
KHCJIOpOJa U cepbl. XUMUYECKUE CBOKCTBA cepbl. CepoBOAOPOA, CTpOEHUE, (PU3NIECKUE U XUMUYECKUE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3HUECKUE U
XUMHYECKHE CBOUCTBA (00IIME KaK MPEICTAaBUTENS KIIacca KUCIIOT U Crielu(UIecKe). XUMUIECCKHE
peaKiuy, Jexaliiue B OCHOBE MPOMBILIUIEHHOTO CIIOco0a Mmory4eHus: cepHoi kuciotsl. [lpumenenune. Conu
CEpHOI KUCIIOTHI, KAUEeCTBEHHAs peakius Ha Cynb(ar-uon. Haxoxaenue cepsl 1 €€ CoeIMHEHHI B IPUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpe/ibl COSUHEHUSIMU CEpBhl (KUCIOTHBIE JOXKIU, 3arpsiI3HEHHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAIICHUS.

OO0mas xapakTepucTuka 3eMeHToB VA-Tpyribl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCIICHMUS.

A30T, pacpocTpaHeHue B Ipupoje, pusndeckue u XuMu4yeckue cBoiictsa. KpyroBopor azoTa B mpupoe.
AmMuak, ero (puznyecKkue 1 XMuMUYeCcKre CBOMCTBA, OJydeHne U npuMeHeHne. Coam aMMOHUS, UX
¢buznueckue 1 XuMHUYeCKHe CBOKCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MoJlydyeHue, pU3nieckre 1 XuMUYecKre cBoicTBa (00IIMe Kak MpeCTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KAUECTBE MUHEPAIbHBIX Y100pEHUH.
XUMHUYECKOE 3arpsi3HEHNE OKPYXKatoIIel cpeJibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE JOXK AU, 3arps3HEHNE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorponHbie Moaudukanuu Gochopa, puznueckne u xuMudeckue cBocTra. OKcu
dbochopa(V) u hochopras kuciora, pu3HMUECKHEe U XUMHUECKUE CBOMCTBA, mosryueHue. Mcmons3oBanme
¢docdaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mras xapakTepucTrka 1eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCIICHHS.

VYrnepon, amioTponHbie MOAU(UKAIINY, PACIPOCTPAaHEHHE B IPUPOAE, (PU3HUECKUE U XUMUYECKUE
cBoricTBa. AncopOrus. Kpyrosoport yrieposaa B mpupojae. OKCuapl yriepoja, nx GU3HIecKue 1 XUMUYECKUE
CBOICTBa, IeHICTBUE HA KUBBIE OPTraHU3MBIL, IOJYyYEHHE U TPUMEHEHHE. DKOJIOrHUYeCKUe MPoOIIeMbl,
cBs3aHHBIE ¢ okcuaoM yriaepoaa(IV); rumoresa rio0anbHOTO MOTEIUICHUS KIIMMAaTa; MApHUKOBBIA (D PEKT.
VYroapHas KUCIIOTa U €€ COJU, UX (PU3NYECKHe U XUMUYECKUE CBOMCTBRA, TIOJYyYeHHUE U IIPUMEHEHUE.
KauectBenHnas peakiuus Ha kapOoHaT-HOHBL. Vcnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepojaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJ, TJIMLEPHH, YKCycHas kucioTa). x coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, O€NKaX, yriieBOJaX — U UX POJIH B KU3HU YEIIOBEKA.
MartepuanbHO€ €IMHCTBO OPraHUYECKUX M HEOPTaHMUECKUX COCAUHEHHM.

Kpemuuii, ero gusndeckue u XMMHUECKUE CBOICTBa, MMoyuyeHue u npumeHeHne. CoeqMHeHUs KpeMHUS B
npupoae. O6uue npeacrasienus o6 okcuae kpeMuusa(IV) u kpemuueBoit kucinore. CUIHKaATHI, UX
UCII0JIb30BaHKE B OBITY, MEIULIMHE, IPOMBIIUICHHOCTH. BaxxHeine CTpouTenbHbIe MaTEpUalibl: KEPaAMHKa,
CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [Ipobaembl 6e301macHOro UCToJIb30BaHMsI CTPOUTENBHBIX MaTEPUAIOB
B MMOBCETHEBHOM KH3HHU.

XUMHUUECKUH 3KCIIEPUMEHT: U3yueHHe 00pa3I[0B HEOPTaHMUECKUX BEIECTB, CBOMCTB COJITHON KUCIIOTHI;
MPOBE/ICHUE KaUeCTBEHHBIX PEAKIINI Ha XJTOPUI-UOHBI M HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHMUS; OMBITHI,
oTpakarolye pU3NIecKue 1 XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEANHEHHH (BO3MOXKHO UCIIOIb30BAHNE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPHJIOB (TaJOreHU/I0B); O3HAKOMIIEHHE ¢ 00pa3laMu
cephl U e€ COeTMHEHUSIMH (BO3MOKHO UCIOJIb30BaHHE BUICOMATEpHAIIOB); HAOII0IEHHE ITpolLiecca
oOyrinuBaHUs caxapa Mo JeHCTBHEM KOHIIEHTPHUPOBAHHON CEPHOM KUCIOTHI; M3YUEHHE XUMHUYECKHUX
CBOMCTB pa30aBICHHOMN CEPHOI KUCIOTHI, MPOBEACHNE KAYECTBEHHON PEeaKINK Ha CylIb(paT-uoH U
HaOJroIeHNe NMpU3HaKa e€ NPOTEeKaHus; O3HAKOMIIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, Gocdopa u ux



COEMHEHUH (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEpHAIIOB), 00pa3liaMu a30THBIX U (ocopHBIX
yaoOpeHuii; noixydeHue, cobupanue, pacro3HaBaHue ¥ U3y4eHHE CBOMCTB aMMHaKa; MPOBEACHNE
Ka4eCTBEHHBIX PEAKIUI Ha MOH aMMOHUS U (pocdaT-noH U U3ydeHue MPU3HAKOB UX MTPOTEKAHHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOM 230 THOM KUCIOTHI C MEJIbIO (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPUAIIOB); H3yUCHHUE MOJICNICH KPUCTAIUTMUECKUX PEIIETOK anmasa, rpadura, QysuiepeHa;
03HAKOMJICHHUE C MIPOIIECCOM aJCOPOIH PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOUCTBOM
IIPOTUBOTra3a; Mojay4YeHrue, CoOupaHue, paclo3HaBaHUEe U U3yYEHUE CBOMCTB YIJIEKUCIIOTO I'a3a; IPOBEACHUE
KaueCTBEHHBIX peakluil Ha KapOOHAT- ¥ CUJIMKAT-HOHBI U U3yUEHHE NPU3HAKOB UX IIPOTEKAHMUS;
03HAKOMJIEHHUE C MPOIYKINENH CUIIMKATHONW IPOMBILIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX 33/]1a4 [10 TEME

«BaxHeu1ie HeMeTalJIbl U UX COETUHEHUS.
MeTa/uIbI M UX COeTMHEHUSA

OO61ast XxapakTepuUCTHKa XUMUYECKUX AIEMEHTOB — METaJUIOB HA OCHOBAHUU UX MOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux emeHToB JI. 1. MenneneeBa u ctpoenust aromoB. CTpoeHue
MeTayuIoB. MeTtayuimueckasi CBsI3b U MeTaJUTMUecKasi KpUCTAIUTHYECKast PEIIETKA. DIEKTPOXUMUUECKHUH Pl
HanpspKeHUH MeTaisioB. @U3ndeckre 1 XMMUYECKHE CBOMCTBA MeTaJuIoB. O01Iue crnocoObl MOIy4eHUs
MeTaiioB. [IoHsATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrijiaBsl (CTalb,
YYI'yH, AIOpATIOMUHUHN, OpOH3a) U UX MPUMEHEHNE B OBITY U POMBIIIIEHHOCTH.

[Ilerounbie MeTaiuIbL: TIONIOKEeHUE B [leproanueckoit cucreme xumuueckux smemeHToB . . Menaeneesa;
CTPOCHHE MX aTOMOB; Hax0OXJiIeHHue B ipupoje. Ou3ndeckne u XMMUUIECKHE CBOMCTBA (Ha TpUMEpPe HATPUS U
kanus). OKCUABI ¥ THAPOKCHUIBI HATpUs U Kaywusl. [[puMeHeHne mea0uHbIX METAJIJIOB M UX COCTMHCHHM.

[IlerouHO3EMENBHBIE METAJUTBI MAarHU U KaJlbIWi: oJI0keHue B [leproandeckoi cucreme XuMUYECKUX
snemeHnToB JI. V1. MeneneeBa; CTpo€HHE UX aTOMOB; HAXO0XKJI€HHE B IpUpojie. PU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHus 1 Kajubliusl. BaxkHeimme coequaeHust Kamblusl (OKCHT, THAPOKCHU], COJH). JKECTKOCTH
BOJIbI M CITOCOOBI €€ yCTpaHEHUS.

Amomununil: nonoxenue B [lepronnueckoit cucreme xumuyeckux 3neMeHToB . Y. Menneneena;
CTPOCHHE aTOMa; HaXOXJACHHUE B Mpupoae. Pu3ndeckne U XMMUIECKHUE CBOMCTBA aTtOMUHMS. AMQPOTEpHbIE
CBOMCTBA OKCHJIA U THIPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [leproanueckoit cucreme xumuueckux sneMeHToB /. 1. MenneneeBa; ctpoeHue
aToMa; HaXOXJCHHUE B mpupoae. Pu3nuecKkre u XUMUUYECKUE CBOMCTBA Keme3a. OKCHIbI, TUIPOKCUIBI U COJIN
xene3a(ll) u xenesa(Ill), ux coctar, CBOMCTBA U TIOJyYEHHE.

XHUMHYECKUH DKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAIOB U CILIaBOB, UX (PHU3NYECKUMH
CBOMCTBaMM; U3y4CHHE PE3YAbTATOB KOPPO3HH METAIJIOB (BO3MOYKHO UCIOJIb30BAHUE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICUCTBHS OKCUA KaIbIUs U HATPHS C BOJAOH (BO3MOXKHO HCITOIb30BAHHE
BHJICOMATEPHAJIOB); HCCIEIOBAHUE CBOMCTB KECTKON BOIBI; IPOIIECCa TOPSHHMS JKelle3a B KUCIOPOIe
(BO3MOXHO HCIIOJIb30BAaHKUE BHICOMATEPHAIIOB); IPU3HAKOB IMPOTEKAHUS Ka4eCTBEHHBIX PEAKIIUH HAa HOHBI
(MarHus, KanbIus, aTroMuHus, nuHKa, xkene3a(ll) u xxenesa(Ill), mequ(Il)); nabmroneHne u onucanue
MPOLIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMH HATPUS, KU U KaJbIUs (BO3MOKHO UCTIOTB30BAaHUE
BHJIEOMATEPHUANIOB); HCCe0BaHNnEe aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS M TUAPOKCUIA IIUHKA;
pelieHue SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHel1lne MeTaibl U UX COCTUHEHUSD.

XuMHus U OKpPY:KAK0LIas cpeaa

HoBeie MaTepuansl v TeXHOJIOTHU. BerecTBa v MaTepuaibl B TOBCETHEBHOM KU3HU YellOBeKa. XUMHUS U
310poBbe. bezonmacHoe uCnoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBasi momors npu
XUMHYECKUX 0XKOTax U oTpaBieHHsIX. OCHOBBI IKOJOTHYECKOM IPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUE
OKpYyKaromiei cpenpl (peaenbHas gomyctumas konieHTpanus Betiects — [1/1K). Poib xumun B penieHun
AKOJIOTHYECKUX MPOOIIEM.



[TpupoiHBIE HCTOYHHUKH YTIIEBOJIOPOAOB (Yroiib, IPUPOIHBIN ra3, He()Th), MPOAYKTHI X MepepaboTKH, UX
POJIb B OBITY ¥ IPOMBIIUIEHHOCTH.

XUMUYECKUH 3KCIIEPUMEHT: H3ydeHHe 00pa3I0B MaTEpPUaIOB (CTEKIIO, CIUIABbI METAJUIOB, TOJIUMEPHBIC
MaTepuabl).

MemnpeuMeTHHe CBSA3HU

Peanuszanus MexnpeaMeTHbBIX CBA3EH PU U3yYEHUN XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepes
HCII0JIb30BAHNE KaK OOILIMX €CTECTBEHHO-HAYYHBIX NOHATUHN, TaK U NOHSITUH, SBJISIOLINXCS CUCTEMHBIMH JUIS
OTJIEIbHBIX NIPEJAMETOB €CTECTBEHHO-HAYYHOIO IIuKiIa. Peanu3anus MexXnpeaAMETHbBIX CBsI3el Npy U3y4YeHUU
XUMUU B 9 KJTacce OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MIOHATHHA, TaK U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJIEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIE TOHATHS: HAy4YHbIN (DaKT, TUNIOTE3a, 3aKOH, TEOPUsl, aHAIU3, CUHTE3,
KJ1acCU(pUKaus, NepUOANYHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOACTUPOBaHNE, U3MEPEHNE, MO/JIENb,
SIBJIICHUE, TAPHUKOBBIN 3()(PEKT, TEXHOIOTHSI, MaTepUaIbl.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUN 3apsi]], TPOBOJHUKH, MTOITYIPOBOAHUKH, TUIIEKTPUKH, (POTOIIIEMEHT, BELIECTBO,
Tes0, 00BEM, arperaTHOe COCTOSTHUE BEIleCTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KpUCTaJUINYECKas penIeTka,
CIUIaBbl, PU3NYECKUE BEIUYUHBI, €IMHULIBI H3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MJIAHETHI, 3BE3/IBI,
Comnnre.

buonorus: porocunres, Apixanue, buocdepa, sIKocucTeEMa, MUHEpaJIbHbIE YI0OPEHUS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPabl, TOPHbIE OPO/Ibl, [10JIE3HbIE UCKOMIAEMBbIE, TOILUIUBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne xumuu B 9 KJ1acce HAMPaBJICHO HA TOCTH)KEHUE 00YUYaIOIMIMMUCS JINYHOCTHBIX, METAIPEIMETHBIX
Y TIPEAMETHBIX Pe3yIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE PE3YJbTAThl OCBOCHUS IIPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHMs JOCTUTAIOTCS B X0JI€
0oOydYeHUsI XUMHH B SIMHCTBE YUCOHOW U BOCTIMTATEIBHOMU AesTenbHOCTH OpraHu3aiiy B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUMCKUMU COMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHSTHIMU
B OOII[ECTBE MPaBUIAMHU M HOPMaMH TIOBEJICHUS U CITOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS
Y COIMATM3ALMN 00YJIarOIIUXCSl.

JInyHOCTHBIE pe3yIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IMaTpuoTHYECKOr0 BOCIIUTAHUS

1) EHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYSCKOMY U HAYYHOMY HACJIE IO,
MMOHUMAaHMSI 3HAYCHUSI XUMHYECKOW HAYKU B )KMU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOM MH(MOpPMAITUEH O IEPETOBHIX TOCTHKEHHSIX U OTKPBITUSIX MUPOBOU U OT€UECTBEHHOW XHMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'paxxmaHcKoOro BOCHUTAHUS

2) MMPpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbCKOM, TBOPUECKON 1
IPYruX BUIAX JESATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM NESIT€IbHOCTH IPU BBIIIOJHEHUN
yueOHBIX, I03HABATEIbHBIX 33/]a4, BHIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN YUE€OHBIX IPOEKTOB,
CTPEMJIEHUS K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILHY B IPOLIECCE ITON y4eOHON e TeTbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

HCHHOCTH HAYYHOI'O IIO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIIUX
COBPCMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIIUX OCHOBY JIA TIOHUMAHHWA CYIIIHOCTH HaquOfI
KapTUHBI MUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPO/IbI, B3AMOCBA3AX
YCJIIOBCKA C HpPIpOI[HOfI CpC,I[OfI, O POJIM XMMHH B ITIO3HAHWUU ITUX BaKOHOMepHOCTCﬁ;

4) IIO3HABATCJIbHBIX MOTHBOB, HAITPABJICHHBIX HA ITOJIYYCHHUC HOBBIX 3HAHUH 110 XHUMHUH, HCO6XO,I[I/IMBIX JJIA
00BACHEHHS Ha6J'IIOI[aCMBIX MponecCoB u ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HHq)OpMaHHOHHOﬁ 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTI>I C y‘I66HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, JAOCTYINHBIMH TEXHUYCCKUMU
cpeacTBamMu I/IHCI)OpMaI_II/IOHHBIX TeXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 UCCJIeI0BaTEIbCKOM ACATCIIBHOCTHU, K OCOSHAHHOMY BBI60py
HaITpaBJICHHOCTU U YPOBH: 06yquI/1${ B ,Z[aJ'ILHefII.HeM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI IIGHHOCTH KU3HH, OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHUKOB, KYpEHUs), HEOOXOIUMOCTH COOIO/ICHHS TPABUII O€30MIaCHOCTH ITPU OOpAILIEHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

Tpynosoro Bocnuranus
8) mHTEepeca K MPaKTUIECKOMY U3y4EeHUIO MPOo(deccuii U Tpya pa3inuHOrO PO/, YBaKECHUE K TPYIY H



pe3yiabTaTtaM TPYJOBOH IESTETbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIEIIHOM
npohecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B
npodeccHoHaIbHOI cpere;

JIKOJIOTHY€eCKOT0 BOCIIUTAHUS

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYLIECTBOBaHMS, TOHUMaHMsI LIEHHOCTH 3/10pOBOTO U 0e3011acHOro o0pa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO, OCO3HAHUS IICHHOCTHU COOJTFOICHUS
npaBuiI 0€301TaCHOTO TIOBEICHHUS IIPU paboTe C BEIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO
W KW3HU JIFOJICH;

10) crmocoOHOCTH MPUMEHSTH 3HAHMUS, TOJTYYaeMbIe ITPU U3YYCHUU XUMUH, JJISl PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
rJ100aJIFHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U IMyTel UX pelIeHus] OCPEACTBOM METOI0B XUMUM;

11) 5K0JIOTUYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSl M B TIO3HABATEIbHON, KOMMYHHUKATHBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOlIeHay4HbIe OHATUS (3aKOH, TEOpHSs, IPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IPeaMETOB (GOPMHUPOBATH MPECTABICHUE O IIEJIOCTHON HAyYHOW KapTUHE MUPA, U YHUBEpCaIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIC 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NesITeTbHOCTH.

MertanpeaMeTHbIE pe3ylbTaThl OCBOCHHS 00pa30BaTEeNbHOM MPOrPaMMBbI 110 XUMUHU OTPAXKAIOT OBJIAJCHHE
YHHUBEpPCaJIbHBIMU [T03HABATEIbHBIMU JACUCTBUSIMHU, B TOM YHCJIE:

ba3zoBbIME JIOTHYECKHUMH JeHCTBHIMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYCCKUX TOHATHH (BBIIEIATh UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHUSIMH ), UCIIOJIB30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUI; BHIOUPATh OCHOBAHHUS
U KpUTEpUU A7 KilacCu(UKAUK XUMUYECKUX BEIIECTB U XUMUYECKUX PeaKluii; yCTaHABINBATh MIPUIMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCykIeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 AaHAJIOTHH); JIENaTh BHIBOJIBI U 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yeMbIe B XUMHUH, TPEOOPA30BLIBAThH ITUPOKO MPUMEHSIEMbIC B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIIATH H XapaKTepPH30BaTh CYIIECTBEHHbIEC TPU3HAKU U3y4aeMbIX O0OBEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHNE 3aKOHOMEPHOCTH, TPUYUHHO -
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 9TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA; CAMOCTOSITENILHO BBIOMPATH CIIOCO0 peleHus y4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIee MOIXOASIINN C YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe10BaATEILCKHMHY J€HCTBUIMH



3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUIIOTE3BI IO MPOBECPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) nmproOpeTeHne OMbITa MO TIAHUPOBAHUIO, OPTaHU3AIMU U IPOBECHUIO YYCHHUSCKUX dKCIICPUMEHTOB!
yMeHHE Ha0JI01aTh 332 XOJJ0M IIpOIecca, CAMOCTOSITENIbHO IIPOrHO3UPOBATh €r0 Pe3yabTar, (hopMynupoBaTh
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii ¢ nnpopmanmeit

5) ymeHHeM BbIOUpPATH, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIIMIO PA3IMUYHBIX BUIOB U GOPM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
NENEHHOTO THUTIA; MPUOOPETEHNE OMBITA B 00JIACTH UCTIOIH30BaHM MHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
penaemMble 3aJ1a9i HECIIOKHBIMA CXEMaMU, JuarpaMMaMHu, TpyrumMu opMamu rpadukd u UX
KOMOWHAILTUAMM;

7) yMEHHEM HCIIOJIb30BaTh U aHAJTM3UPOBATH B MTPOIECCE YUEOHON M UCCIIEIOBATEIbCKON IEATEIEHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel NpUpOHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBHAMU

8) ymeHmeM 3a71aBaTh BOMPOCH (B XOJI€ AMAajIora W/Uiii JUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) mproOpeTeHNE OTBbITA IPE3CHTAIIMN PE3YIbTATOB BBHITIOJIHEHHS XHMHUUECKOTO YKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA0OPATOPHOK PAOOTHI ITO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
JESTETbHOCTH NIPU PEIICHUU BO3HUKAIOIIMX MTPOOJIEM Ha OCHOBE Y4€Ta 00X UHTEPECOB M COTJIACOBAHUS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PaboOTHI U 1Ip.);

YHHBepcaJILHLIMI/I peryjJiasTuUBHbIMHA IIEﬁCTBPIHMI/I

11) YMCHHEM CaMOCTOATCIIbHO ONPEACIIATh LNCIIN ACATCIIBHOCTH, INIAHUPOBATH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIr'OpUT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 3a,I[aHI/II71 C y‘léTOM MOJIYYCHU A
HOBBIX 3HaHUI 00 HU3y4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OICHUBATH COOTBCTCTBUC MTOJIYYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJaHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeI[MCTHOﬁ obiactu «XI/IMI/Iﬂ», BU bl ACATCIBHOCTH I10
MOJIYYCHHIO HOBOI'O 3HAHUA, €0 UHTCPIPCTALUH, HpCO6pa3OBaHI/IIO U MIPUMCHCHUTIO B PA3JIMYHBIX y‘IC6HBIX n
HOBBIX CUTyallUAX.



ITpeameTHbIE pe3ynbTaThl IPEACTABIECHBI OTPAXKAIOT CPOPMUPOBAHHOCTD y OOYUAIOLIUXCS CIEAYIOIINX
YMEHUU:

1) packpvieams cmbici OCHOBHBIX XUMHYECKUX TIOHSATUN: XUMHYECKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb
OKHCIICHHSI, XHMUYECKas pEaKIHsi, XUMUYECKas CBsI3b, TEIIOBOU 3(h(heKT peakiiu, MoJib, MOJIIPHBIN 00BEM,
PacTBOp; AIEKTPOJIUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALUs, PeaKIIui HOHHOTO OOMEHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, OOpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIECHUE U BOCCTAHOBJICHHUE, aJNIOTPOTIHS,
aM(pOTEPHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAs, HMOHHAs, METAJUTMYECKast ), KpUCTAIIMYECKast PemETKa,
KOPpO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peaKkIuu, MPEeAEIbHO JOMYCTUMasl KOHLIEHTpaLys
(ITIK) BemecTna;

2) wLIOCmMpUpO6anms B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHIA (CM. 1. 1) M IPUMEHSITh 3TH NOHATHS
IIPY ONTMCAHWH BEIIECTB U UX TMPEBPAIICHHUI;

3) ucnonvbzoeamv XAMUYIECKYIO CHMBOJIMKY JUTSL COCTAaBIICHUST (JOPMYJT BEIIECTB ¥ YPABHEHHUI XUMHUYCCKHX
peaKiuii;

4) onpedensimb BaJCHTHOCTD U CTETIEHb OKUCICHUS XUMUICCKUX 3JICMEHTOB B COCTMHEHHSX PA3TUYHOTO
COCTaBa; MPUHA/IJIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAsI, MOHHAS, METAJUTMYECKAast) B HEOPTaHUIECKUX COCMHEHUSX; 3apsi/l HOHA IT0 XUMUYECKOH
(dbopmyIe; xapakTep cpebl B BOJHBIX PACTBOpaxX HEOPraHUYECKUX COCAUHEHUMN, TUIT KPUCTAITTNYECKON
PELIETKN KOHKPETHOIO BEIIECTBA;

5) packpvisams cmwica Tlepuoauueckoro 3akoHa JI. M. MenesneeBa u 1eMOHCTPHUPOBAThH €r0 TIOHUMAaHKE:
OTHCHIBATh U XapaKTepu30BaTh TabnuuHyto Gpopmy [lepronndeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u
00JIbIINME IEPUOABI; COOTHOCUTH 0003HAYEHUS], KOTOPbIE NMEIOTCS B TIEPUOAUYECKOM TabuIle, ¢ YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siipa, oOliee ynucio
AJIEKTPOHOB U paclpeesieHue X MO IEKTPOHHBIM CIIOSIM); OOBSICHATH 001I1E 3aKOHOMEPHOCTHU B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHSI UX aTOMOB;

6) xraccuguyuposams XAMUIECKUE HIIEMEHTBI; HEOPraHMYECKUE BEIIECTBA;, XUMHUYECKUE Peakinu (110
YHCIIy U COCTaBY yYacCTBYIOIIUX B PEeaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (EKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIKE U CIENU(DHIECCKUE XMMUYECKHE CBOMCTBA MPOCTHIX U CIOMKHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKILIU;

8) cocmaesnsime ypaBHEHUS JIEKTPOJIUTUICCKOM AUCCOIMAIIMH KUCIIOT, IIEJI0YEH U COJICH; TOJIHBIE U
COKpaIIEHHBIE YPaBHEHUS peaKIMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHi, MOATBEPKIAI0ITIX
CYIIIECTBOBaHHE FEHETHUECKOM CBS3U MEX]y BEIIECTBAMH PA3IUYHBIX KIIACCOB;

9) packpwieams cywHOCmMb OKUCTUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH TTOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO allaHCca ITUX PeaKIIUi;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS; BO3MOKHOCTH MPOTEKAHHSI
XMUMHYECKUX MPEBPAIICHU B PA3IMUHBIX YCIOBHSIX;

11) gvruucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO JIOJIIO
XMMHUYECKOT0 3JIEMEHTa 10 (hopMysie COeTMHEHUS; MaCCOBYIO JI0JIIO BELIECTBA B PACTBOPE; IPOBOJAUTH
pacuéThl M0 ypaBHEHUIO XUMUYECKON peakilnu;

12) creoosamsb npaBuIIaM NOJIb30BAHHUS XUMUIECKOH TIOCYI0H 1 1a00paTOPHBIM 000PYIOBAHUEM, a TAKKE

IpaBUIaM 0OpaleHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMH I10 BBITIOJIHEHUIO J1a00PaTOPHBIX



XUMUYECKUX OMBITOB MO MOJTYYEHUIO U COOMPAaHUIO ra3000pa3HbIX BENIECTB (aMMHAKa M YIJIEKUCIIOTO ra3a);

13) nposooums peakuuu, O ATBEPIKAAIONINE KaYeCTBEHHbIH COCTAB Pa3JIMYHBIX BEIECTB: PACIIO3HABATD
OTIBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOH -, KapOoHaT-, pocdar-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS U HOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX
BEILECTB;

14) npumensims OCHOBHBIC OTIEPAIIMU MBICIUTEIBHOMN JIESITEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00001IeHne, CHCTEMAaTH3AIHIO, BEISBIIEHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH — JUTS N3y4EHHsI CBOCTB
BEIIECTB M XMMUYECKHUX PEAKIINIA; €CTECTBEHHO-HAyYHBIE METO/IbI TO3HAHUS — HAOIIOACHUE, H3MEPEHUE,

MOJIEIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

Ne
n/n

HanmeHoBaHue pa3aesioB U TeM
NpOrpamMmbl

KoauyecTBo uacoB

BCEro
padoTsl

KOHTPOJIbHBbIE

NPaKTHYeCKHe
padoTel

Jara
H3YYeHHS

Buabl 1eATeIbHOCTH

Buael,

dopmbr
KOHTPOJISt

DJIeKTPOHHBIE
(undposrie)
obpasoBaTe/bHbIC
pecypcsl

Pa3nen 1. BemecTBo H XuMHYecKHe peaknuu

1.1

IToBTOpenue u yriaydaeHue 3HAHHI
OCHOBHBIX pa3aesoB Kypca 8 kiacca

XapakTepu30BaTh XUMHUYECKHE DJICMEHTHI IEPBBIX TPEX IEPHOI0B, KM M KaJIbIHS 110 UX
nonoxenuto B [lepuoanueckoii cucreme JI. 1. Menneneesa.;

Knaccudunuposars 1 Ha3bIBaTh HEOPraHMYECKHE BEIIECTBA M3YUCHHBIX KJIACCOB.;

OnwuceIBaTH 00IMIME XHMHYIECKUE CBOICTBA BEIIECTB Pa3IMUHBIX KJIACCOB, IIOATBEPXKAaTh CBOHCTBA
NpUMepaMy MOJECKYJISIPHBIX YPaBHEHUIH XUMHUYECKUX PEaKINi.;

OnpenessaTh BUI XUMHYECKOH CBSI3U ¥ THIT KPUCTAIUIMIECKON PEIIETKY BEIIECTRa. |
ITporno3upoBaTh CBOHCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUSL.;

BricTpanBaTh pa3BEpHYTHIC TUCHMEHHBIC U YCTHBIC OTBETHI C OIOPOH Ha HH(OPMAIHIO U3 YUeOHHKA
M CIIPAaBOYHBIX MaTEPUAJIOB, 'PAMOTHO UCIIOJIb30BAaTh NU3yUCHHBII MOHATHIHHEIN amnmapar Kypca
XUMUH.;

Vcronb30BaTh NPH BBIMOIHEHHH YUeOHBIX 3a1aHUIT 1 B TpoLIECCe UCCIIE0BATENBCKOM AeSTeIbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPy XUMUYECKOT0 COJIeP)KaHHs, CIPAaBOYHbBIE MaTepHAIIbI, PECYPCHI
Hurepnera;

[TuceMeHHbIH
KOHTPOJIb;

http://school-
collection.edu.ru/

1.2,

OcHOBHBIE 3AKOHOMEPHOCTH
XHMHYECKHX peaKuuii

PackpbIBaTh CMBICI H3y4aeMBbIX TOHSATHH U IPHMEHSTH 9TH MOHATHS [IPH OMMCAHUN CBONCTB BEIIECTB
1 MX NIPeBpaleHHH.;

KnaccuduiupoBarh XUMUYECKHE PEAKLMH 110 Pa3IMYHBIM IPU3HAKAM.;

VcraHaBiauBaTh 3aBUCHMOCTD CKOPOCTH XMMHUYECKON PEaKkIMi OT pa3iuyHbIX (paKkTOpOB.;
TIporuo3upoBaTh BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKHUX IIPEBPAIICHHI B Pa3IHUHBIX YCIOBHSIX.;
OnpenensaTh OKUCIUTEIb U BoccTanoBuTess B OBP.;

CocTaBisATh 3JICKTPOHHBIH OallaHC peaKinH.;

TIpor3BOANTH BBIYHCIICHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEPHYThIC MUCHbMEHHBIC H YCTHBIE OTBETHI C OIIOPOil Ha HHGOPMAIKIO U3 yueOHUKa
M CIIPAaBOYHBIX MaTEPUAJIOB, IPAMOTHO UCIIOJIb30BATh U3YyUCHHBII MOHATHIHHBIN anmapar Kypca
XUMUH.;

Hcnonb30Barh NPy BEIMOJHEHUH YUE€OHBIX 3aIaHIil M B IIPOLIECCE UCCIIST0BATEIbCKOMN NeATSIbHOCTH
HAy4YHO-TIONYJSIPHYIO JINTEPATYPy XUMHYECKOTO COICPIKAHMS, CIPABOYHBIC MaTePHAIIbl, PECYPChI
Hutepuera;

ITuceMeHHBIH
KOHTPOJIb;

http://school-
collection.edu.ru/

13.

3ﬂeKTp0J’ll/lTl/l‘leCKaﬂ AUCCOHALUS.
XumMuyeckue PeakuuMu B pacTBopax

PackpbIBaTh CMBICI H3y4aeMbIX TOHITHH, @ TAKIKE CMBICJ TEOPHH DIICKTPOIUTHICCKOM
JTHCCOIMAIIH.

OOBACHATH MPHUYUHBI JEKTPOMPOBOAHOCTH BOJIHBIX PACTBOPOB.;

CocTaByiATh YpaBHEHUS TUCCOLMAIINY KHCIIOT, IEJI0YEH U COJIeil, HOMHbIE U COKpaLIEHHbIE HOHHbBIE
ypaBHEHHs XUMHYECKUX Peakiuii HOHHOrO 0OMeHa.;

TInaHupoBaTh M OCYNIECTBISITH HA IIPAKTHKE XUMHIECKUE YKCIICPHMEHTHI, IPOBOANTH HAOIIOJCHHUS,
JIeN1aTh BHIBOBI [0 Pe3yIbTaTaM dKCIEPUMEHTA.;

CrnenoBats npaBuiiaM 0e300acHOM paboOThI B 1a00PAaTOPHH IPU UCIIOTB30BAHUU XUMUYECKOH OCY IbI
1 060pyOBaHUsL;

TIpou3BOAUTE BBIYHCIICHUS 110 XUMUYECKUM YPaBHEHHSIM. ;

BoicTpanBaTh pa3BEpHYThIC MHCHMEHHBIC M YCTHBIC OTBETHI C OMTOPOit Ha HHPOPMALHIO U3 yIeOHUKA
M CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BATh H3YUCHHBIN MOHATHHHBIN anmapaT Kypca
XUMUH.;

Hcnonp30BaTh Npy BEIMOTHEHUH YUeOHBIX 3aJaHHUI U B IPOLIECCE UCCIEA0BATEIbCKON NeATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPy XUMUIECKOT0 COCPIKAHHsI, CIIPABOYHBIC MaTePHAIbI, PECYPCHI
Hurepnera;

[MucpmeHHbII
KOHTPOJTb;

http://school-
collection.edu.ru/
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Pasaen 2. Hemeranbl ¥ HX COCIHHEHHS

2.1

OO0mas XapaKTepHCTHKA
XHMHYeCKHUX 3jieMeHTOB VIIA-
rpynnsl. I'asorenst

OO6BACHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB HEMETAJIIOB U X COCAUHEHHUIT B
mpeJeax MaJbIX IEPUOIOB U FIaBHBIX HOArPYI IleproauyecKkoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB
C y4€TOM CTPOCHHS X aTOMOB.;

XapakTepu3oBaTh HH3MYECKUE U XUMUYECKHE CBOIMCTBA IIPOCTHIX BEIIECTB I'aJIOICHOB (Ha IpUMepe
XJIOpa) U CIOXKHBIX BELIECTB (XJIOPOBOAOPOJA, XJIOPUAA HATPHS), CIIOCOOBI UX MOTyYEHHUS,
MPUMEHEHUE U 3HAYECHHE B IIPUPOJIC M XKU3HHU YEJIOBEKa.;

OrnpeensiTh raJoreHH-HOHbI B PaCTBOPE.;

II1aHMPOBATH U OCYLIECTBIATH HA IPAKTHKE XMMHYECKHE SKCIIEPUMEHTBI, TPOBOIUTH HAOIIOJCHUS,
JIeJIaTh BBIBOJBI [0 Pe3yJbTaTaM SKCIEPUMEHTA.;

CrnenoBathb npaBuiam 6e30macHoi paboThl B 1aGOPaTOPHUHU ITPU UCITOIB30BAHUU XUMHYECKON MOCYTBI
1 000pyIOBaHUSL.;

BeicTpanBaTh pa3BEPHYTHIE MICHMEHHBIC M YCTHBIC OTBETHI C OMOPOi Ha HHPOPMALHIO U3 yueOHUKa
M CIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO HCIIOJIB30BaTh U3y4YCHHBII MOHATHITHBIN anmapar Kypca
XUMHH.;

Hcnonb30BaTh NPH BHITOJIHEHUH YU4eOHBIX 3a1aHUi M B [IPOLIECCE HCCIISJOBATEIBCKOM JesITeIbHOCTH
HAay4YHO-TIONYJIAPHYIO JIMTEPATYPy XUMHYECKOTO COACPIKAHHsI, CIPABOYHBIC MaTePUAIIbI, PECYPChI
Hurepnera;

[MuceMeHHbII
KOHTPOIIb;

http://school-
collection.edu.ru/

2.2.

OO0mas XapaKTepHuCTHKA
XHMHYEeCKHUX dj1eMeHTOoB VIA-
rpynnsl. Cepa u eé coetnHeHus

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 251eMeHTOB VIA-TpyIsl U UX
COEJIMHEHUH C YUETOM CTPOEHHUS X aTOMOB.;

Xapakrepu30BaTh GU3NIECKHUE U XMMUYECKHE CBOWCTBA MPOCTOr0 BEIIECTBA CEPhI M €€ COeTMHCHU I
(cepoBo1OpPOA, OKCHIOB CEPBI, CEPHOIT KHCIOTHI, CyIb()ATOB), CIIOCOOBI UX IONYUESHUS, TPUMEHEHHE
M 3HaYCHHE B IPUPOJIE U XKU3HH YEJIOBEKa.;

Onpenensarh Hadu4ue cyib(har-uoOHOB B PacTBOPE.;

OOBACHATH CYHIHOCTb YKOJIOTNYECKUX MPOOIIEM, CBA3AHHBIX C epepaboTKOil COeAMHEHH cephl.;
TInaHupoBaTh M OCYLIECTBISATH HA IIPAKTHKE XUMHYECKUE YKCIICPUMEHTHI, IPOBOANUTH HAOIIOCHHUS,
JIeJ1aTh BHIBOABI IO Pe3yJIbTaTaM dKCIEPUMEHTA.;

CrnenoBathb npasuiam 6e30macHoi paboThl B 1a00PaTOPHUHU IIPU UCIIOIb30BAHUU XUMHYECKON OCY bl
1 060py10BaHHUA.;

TIpou3BOAUTE BBHIYKCIICHUS 110 XUMUYECKUM YPaBHEHHSIM. ;

Hcnons30BaTh MPU BBINOJHEHNH y4eOHBIX 3alaHUIl TEKCThI yueOHHUKa, CIIPAaBOYHbIE MAaTepHAIIbI
(ITeproanyecKkyto cucTreMy XuMudeckux anemenToB JI. 1. Meneneea, Tabauiy pacTBOPUMOCTH
KHCIIOT, OCHOBaHUIi U COJICH B BOJE, JIEKTPOXUMUYCCKHUI DSl HAPSKEHUH METaJIOB).;
Hcnonp30BaTh NPH BBIMOIHEHHH YueOHBIX 3aaHuil 1 B IPOLIECCE HCCIIEJ0BATENBCKOM ACATSIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XUMUYECKOT0 COCPIKAHHsI, CIIPABOYHbBIC MATEPUAIIBI, PECYPCHI
Hutepuera;

ITuceMeHHBIH
KOHTPOJIb;

http://school-
collection.edu.ru/
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2.3. | O6mas XapaKTepHCTHKA
XHMHYeCKHX 3JIeMeHTOB VA-
rpynnsl. A3ot, ¢pocdop u ux
coeTHHEeHH

OOBACHATH 00mMKE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB 2JIeMEHTOB VA-TPYNIbI U UX COeANHECHHH
¢ y4&TOM CTPOEHHS UX aTOMOB.;

XapakTepu30BaTh GU3NIECKUE U XMMHICCKHE CBONCTBA IIPOCTHIX BEIECTB a30Ta U Gpochopa u ux
COeIUHEHNH (aMMHaKa, colieif aMMOHHM S, a30THOW KHUCIIOTHI, HUTPATOB, okcuna ocdopa(V) u
docdopHoit kucnotsl, pocdaros), crrocoOsl X MOTyUEHHUs, IPHMEHEHUE U 3HaU€HHE B IPUPOJIE H
JKM3HU YeJIoBeKa.;

OnpenensaTs HOHBI aMMOHHA U HochaT-HOHBI B PACTBOPE.;

OOBACHATH CYITHOCTB YKOJIOTHUECKHX IIPOOIIEM, CBSI3aHHBIX C HAX0XK/ICHUEM COCJIMHEeHNIT a30Ta n
¢docdopa B okpyskaromeit cpeze.;

[TnaHUpOBATH M OCYLIECTBIATH HA IPAKTHKE XUMUYECKHE SKCIICPUMEHTHI, IPOBOJUTH HAOIIOACHHUS,
JIeNIaTh BHIBOJIBI ITO PE3yIbTaTaM dKCIEPHMEHTA.;

Cnenosatb npasuiam 6e30macHoi paboTsl B 1a60paTOPUHU IIPU UCITOIB30BAHUU XUMHYECKON MOCYTBI
1 000pyIOBaHUSL.;

[Tpon3BOIUTH BEIYHCICHHS 110 XUMUYECKIM YPAaBHEHHSIM. ;

Hcronb30BaTh MY BHITOTHEHHH YU€OHBIX 3aJaHHH TEKCTHI y4eOHUKA, CIIPABOYHBIE MaTEPUAIIBI
(epuoaNIEcKyI0 CHCTEMY XUMHUUECKHX dnemMeHToB JI. M. Menneneesa, Tabiuily pacTBOPHMOCTH
KHCJIOT, OCHOBAHHH M COJIeH B BOJIE, IEKTPOXUMHUECKHHI s/l HAIIPSIKSHUH METaJlIoB).;
Hcronb30BaTh MPH BEIMOTHEHUHN yYeOHBIX 3alaHH U B TIPOIECCE HCCIIEA0BATEIBCKOM 1eATeTbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPy XUMUYECKOT0 COJIeP)KaHHs, CIPAaBOYHbBIE MaTepHAaIIbl, PECYPCHI
Hurepnera;

[MuceMeHHbII
KOHTPOIIb;

http://school-
collection.edu.ru/

2.4. | O6mas xapakTepucTUKa
XHMHYeCKHX JieMeHToB IVA-
TpyIIbI.

Yraepoa u KpeMHHUI H HX
coeTHHEHH

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 251eMeHTOB [VA-TpyIsl 1 UX
COEJIMHEHUH C YUETOM CTPOEHHUS X aTOMOB.;

Xapakrepu3oBaTh GU3HMUECKHE U XHMUYECKHE CBOWCTBA MPOCTHIX BELIECTB YIriIepojia U KPEMHHUS U UX
COCIMHECHUI (OKCHIOB YIriIeposa, yrojbHOM KHCIOThI, KapOOHATOB, OKCH/Ia KPEMHHUsI, KPEMHHEBOI
KHCJIOTBI, CHIIMKATOB), CIIOCOOBI HX MOJTyYeHUs, IPUMEHEHUE U 3HaYEHHUE B IIPHPOJE H KU3HH
4esloBeKa.;

Onpenensrh KapOOHAT- ¥ CUJIMKAT-HOHBI B PaCTBOPE.;

OOBACHATH CYIHOCT DKOJIOTHYECKHX POOJIEM, CBA3AHHBIX C HAXO0XK/ICHUEM YTIIEKHCIIOro ra3a B
OKpYy Kaloliel cpene.;

MnnrocTprupoBaTh B3aMOCBSI3b HEOPTaHUUECKUX COEJIMHEHUH yriaepoaa 1 OpraHuYecKuX BEIECTB.;
TInaHupOBATH M OCYIIECTBIATH HA IPAKTHKE XMMUUECKHE YKCIIEPUMEHTBI, IPOBOAUTH HAOIIOACHUS,
JIeJIaTh BBIBOJIBI 11O PE3YIbTaTaM 3KCIIEPUMEHTA.;

CrnenoBathb npaBuiIamM 6e30macHoi paboThl B 17a00PaTOPHH NPHU UCIOIb30BAHUH XUMHYECKON 1OCY /bl
1 060py10BaHHUS.;

Hcnonp30BaTh MpU BBINOJHEHNH y4eOHBIX 3alaHUi TEKCThI y4eOHHKa, CIPAaBOYHbIE MAaTepHAIIbI
(ITeproanyeckyto cucreMy XuMudeckux snemenToB J[. I. Menaeneea, TabIuIly paCTBOPHMOCTH
KHCIIOT, OCHOBaHUIi U COJICH B BOJE, JTEKTPOXUMUYCSCKUI DSl HAMPSKSHUH METAIIOB).;
Hcnonp30BaTh NpH BBIMOIHEHHH YUeOHBIX 3aaHuil 1 B IPOLIECCEe HCCIIEJ0BATENbCKOM ACATSIbHOCTH
HAy4YHO-TIONMYJISIPHYIO JINTEPATYPY XUMHYECKOTO COAEPKAHU, CIPABOUHbIE MaT€PHUAIIBI, PECYPChI
Hutepuera;

ITuceMeHHBIH
KOHTPOJIb;

http://school-
collection.edu.ru/
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3.1. | O6mue cBoOiCTBA METALIOB 4 PacKpbiBaTh CMBICI H3Y4aeMbIX IOHATUM U IPUMEHATD 3TH MOHATHUS IIPH ONIMCAHKUK CBOWCTB BewecTs | [TuceMmennsiii | http:/school-
M MX IpeBpaIleHH.; KOHTPOJTb; collection.edu.ru/
OOBACHATH 00LIME 3aKOHOMEPHOCTH B HU3MEHEHHHU CBOMCTB 2JIEMEHTOB-METAJUIOB U UX COSAMHEHHI ¢
y4ETOM CTPOCHHUS HX aTOMOB.;
XapakTepu30BaTh CTPOCHHE METAILIOB, 00IIHe HU3HIECKHE H XHMHUYECKHE CBONHCTBA METAIIIOB.;
Xapakrepu30BaTh 00LIHE CIIOCOOBI MOIYYEHHs METAJUIOB.;
CrenoBars npaBuiiaM 6€301acHOM paboThI B 1a0OPATOPUH IIPH HCIIOIB30BAHNH XUMHUYECKOI ITOCY b
1 060pyI0BaHUSL.;
[IpoM3BOANTE BHIYHCIEHHUS [10 XUMUYECKUM YPABHEHHSIM.
HUcrnonb30BaTh NPH BBINOJIHEHAH Y4eOHBIX 3a1aHU M TEKCTHI yueOHUKA, CIPABOYHbBIE MAaTEPHAJIbI
(Ilepuoauveckyio cucTeMy XuMuueckux anementos J{. . Meneneesa, TaGiuiy pacTBOPUMOCTH
KHCJIOT, OCHOBAHHI M COJIEH B BOJIE, DIEKTPOXUMHUYECKUI PsiJ| HAIPSKEHUI METAIUIOB).;
Hcronb30Barh MpH BHIMOJIHEHHH y4eOHBIX 3a/laHH U B IIPOLIECCE HCCIIEL0BATEIBCKOM IeATETbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPY XUMHYECKOTO COAEPIKAHUSI, CIIPABOYHBIC MaTepHAIIbl, PECYPCHI
HuTepnera;
3.2. | Baxkueiimue MeTaIbI M HX 16 OOBACHATH 00LIME 3aKOHOMEPHOCTH B H3MEHEHHH CBONCTB 3JIEMEHTOB-METAJUIOB B IPYIIIAX H HX [Mucemenwusiii | http:/school-
COeTMHEHU s COEIMHEHUH C y4ETOM CTPOCHHS MX aTOMOB.; KOHTPOJIb; collection.edu.ru/
Xapakrepu30BaTh (pU3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEI[ECTB METAIIIOB M HX
COeMHEeHHU (OKCHI0B, THAPOKCHIOB, COJICH ), CIOCOOBI X MOJIyYeHHUsl, TPUMEHEHHE U 3HAYCHUE B
MPUPOJIE U )KU3HH YeJIOBEKA.;
Pacro3HaBaTh ¢ IOMOIIBIO KAYECTBEHHBIX PEAKIH HOHBI METAJIOB (MAarHus, aJlFlOMUHHS, [INHKA,
Keesza, MeJIu).;
TInaHupoBaTh M OCYLIECTBISTH Ha IIPAKTHKE XUMHYECKHUE YKCIIEPUMEHTBI, IPOBOANUTH HAOIIOJCHHUS,
JIeJIaTh BBIBOJIBI [10 PE3yJIbTaTaM KCIEPUMEHTA.;
CrieioBaTh npaBuiIaM 6e30macHoi paboThl B 1a00paTOPUH MIPH HCIIOIb30BAHUH XUMHYIECKOMN MOCYAbI
1 000py10BaHHUA.;
TIpon3BOAUTH BHIYKMCIICHUS 110 XHMHYECKHM YPaBHEHHSIM.
BeicTpanBaTh pa3BEPHYTHIC MUCEMEHHBIC H YCTHBIC OTBETHI C OMOPOi Ha HH(MOPMALMIO U3 ydeOHHKa
M CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCII0JIb30BaTh H3YYCHHBIN MOHATHHHBIN almapar Kypca
XUMHH.;
Hcnonb30BaTh IPH BHIIOIHEHUH Y4eOHBIX 3aJaHUi M B [IPOLIECCE HCCIISJ0BATEIbCKOM JeITSIbHOCTH
HAay4YHO-TIONYJIAPHYIO JIUTEPATYPY XHMHYECKOTrO COACPIKAHMsI, CIPABOYHBIC MaTePUAIIBI, PECYPChI
Hutepuera;
HUroro mo pazaeny: 20
Paznen 4. Xumusi u oKpysKaiomas cpeaa
4.1. | BemecrBa u MaTepPHAJBI B )KH3HH 3 XapakTepu30BaTh poJib XAMUU B Pa3IMYHbIX Cepax AesITeIbHOCTH JII0/IeH, OCHOBHbIE BELIECTBA U TMucemennsiii | http://school-
YyeJioBeKa MaTepUasbl, IPUMEHSIEMbIE B )KU3HH COBPEMEHHOTO YEJIOBEKA.; KOHTPOJIb; collection.edu.ru/
OOGBACHATD YCIOBHsI 6E30MaCHOTI0 HCIOIB30BAHMS BELIECTB 1 XUMHYECKUX PEAKLHi B OBITY.;
AHaNM3MpOBATh U KPUTHYECKH OLIEHUBATH HH()OPMAIIHIO O BIMSHHUHU IIPOMBIIIIEHHOCTH, CEJILCKOT0
X034icTBa, TPAHCIIOPTA U AP. HAa COCTOSHUE OKPYXKAIOIIEH CPEIbL.;
VMeTh 0Ka3bIBaTh MEPBYIO IIOMOILIb IIPH XUMHYECKUX 0)KOTax M OTPABJICHHSX.;
TIpuHMMAaTh yyacTre B 00CYKACHUHU IPOOIEM XUMUYECKOM U SKOJIOTHYECKOI HANIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIHMIO T10 IPOOIIEME U IPEUIaraTh BO3MOKHBIE [Ty TH e€ pelleHNUS;
HWroro 1o pa3zzeny: 3
PesepBHOE Bpemst 4
OBLIEE KOJIMYECTBO YACOB I10 68

MMPOIrPAMME



http://school-/
http://school-/
http://school-/

IHOYPOYHOE IIVTAHUPOBAHUE

Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoThI

npaKTHyecKue
padoThI

Jara
H3Y4YeHUus

Bunel, popmsl
KOHTPOJIS

Knaccudukarus
HCOPIraHNMYCCKUX BCIICCTB
1 UX HOMCHKJIATypa.

0

0

6.09

'Y CTHBII onpoc

Knaccudukarus
XUMUYECKUX PEAKIUH 110
[pa3IMYHBIM OCHOBAHHSIM.

8.09

'Y cTHBIN onpoc

Knaccuduxarus
XUMUYECKUX PEAKIUH I10
[Pa3IMYHBIM OCHOBAHUSM.

13.09

'Y cTHBIN onpoc

[ToHnaTHE O CKOpOCTH
peakiuu. Katanus.

15.09

'Y cTHBIN onpoc

[TonaTHE O CKOpOCTH
peakiuu. Katanus.

20.09

3a4CT

DJIEKTPOJIUTHYECKAS
ricconanusl.

22.09

Y cTHBIN onpoc

(OCHOBHEBIE TTOJIOKEHUS
TCOPHUH
PIEKTPOJIUTUYECKO N
muccormaruu (TO).

27.09

Y cTHBIN onpoc

XUMHUYECKHE CBOMCTBA
KHCJIOT KaK DJICKTPOJIUTOB.

29.09

Y cTHBINM onpoc

X UMHYECKHE CBOMCTBA
KHCJIOT KaK AJICKTPOJIUTOB.

4.10

Y cTHBIIM onpoc

10.

XUMHUUYECKHE CBOMCTBA
OCHOBAaHHH KaK
PIICKTPOJIUTOB.

6.10

Y cTHBINM onpoc

11.

X UMHUUYECKHUE CBOMCTBA
COJICH KaK AJICKTPOJIUTOB.

11.10

Y cTHBINM onpoc

12.

[TonsTue 0 ruapoIN3e
COJIEN.

13.10

YcTHBINM onpoc

13.

IIpaxmuueckaa pavoma No
1. Pemenue
PKCIIEPUMEHTAIbHBIX 3a7a4
[0 Teme
«(OIEKTPOIUTUYECKAs
TFICCOLIMAITUSD).

18.10

IIpakmuueckasn
paboma

14.

O0o00IIcHNE u
crUcTeMaTH3als 3HaAHUH 110
Teme «XUMHYECKHE
peakiMu B pacTBOpax
PIIEKTPOJIUTOBY.

20.10

TCCTUPOBAHUC

15.

Konmponvuaa padboma N
1 mo Teme «XUMHUYECKHUE
peakuuu B pacTBOpax
DIIEKTPOIUTOBY.

25.10

KoHTposbHast
pabota

16.

OO1ast XxapakTepuUCTUKA

HCMCTAJIJIOB.

27.10

Y cTHBIN onpoc




17. OO01as XapakTeprucTUKa 811 |YcrHbIii ompoc
piieMeHTOB VIIA-rpynmsr —
raJIOr€HOB.

18. CoeMHEeHNs TrajloT€HOB. 10.11 |YcTHBI ompoc

19. IIpakmuueckaa paboma Ne 15.11 [IpaxTnyeckas
2. N3yyeHue cBOWCTB pabota
COJISTHOM KMCJIOTBI.

20. OO611ast XxapakTepucTUKa 17.11  |YcrHbIii ompoc
piieMeHToB VIA-rpynns! —
xasbkoreHoB. Cepa.

21. CepoBogopoa U Cyab(UIbIL. 2911 |YcTHBIHA ompoc

22 Kucnopoiabie coemHeHus o411 [YcrHbIl onpoc
Cepbl.

23. IIpakmuueckasa paooma Ne 2911 |[IpakTHyeckas
3. M3yueHne cBOCTB pabota
CEPHOM KHUCJIOTBHI.

2. OO611ast XxapaKTepUCTUKA 112  [Ycrmsli onpoc
XMMHUYECKUX 3JIEMEHTOB
\VA-rpynmsl. A3oT.

25, AMMuak. Comu aMMOHHUSI. 6.12 Y cTHBII ompoc

26. IIpaxmuueckas paooma No 8.12 [TpakTHdeckas
4. Tlonydyenue ammuaka u pabota
M3y4EeHHUE €r0 CBOMCTB.

27. KuciopoaHabie coeTMHEHUS 13.12 Y cTHBII onpoc
a30Ta.

28. Kucnopoiubie coeTuHEeHUs 15.11 |YCTHBI ompoc
a30Ta.

20. Docdop 1 ero coeAMHEHUSI. 20.12 |YcTHBIH ompoc

30. OO611ast XxapaKTepucTUKa 2212  |YCTHBIHA ompoc
biiemeHTOB |V A-Tpynibl.
Yraepoa.

31 KucnopoHubie coeuHeHus 27.12  |YcCTHBIHA ompoc
yriiepoaa.

32 IIpakmuueckan padoma Ne 2912 |[[IpakTHyeckas
5. [lonyuenue yriekucinoro pabota
raza 1 U3y4eHue ero
CBOVCTB.

33 YTII€BOIOPOIBI. 10.01 Y cTHBINM onpoc

34. Kucnoponaconepxaiue 12.01 |YcrHbIii ompoc
OpraHUYECKUE COECTMHEHMSI.

35, Kpemuuii u ero 17.01 [YcTHBI#I ompoc
COCIMHEHMUS.

36. CunukaTtHast 19.01 [YcTHBI#I ompoc
[TPOMBIIIIEHHOCTb.

37 [lonydeHue HEMETaIOB. 24.01 [YcrHBII onpoc

38. [lonydeHne BaKHEUIINX 26.01 |YcTHBII onpoc
XUMHUYECKUX COECTUHEHUM
HEMETAJIJIOB.

39, O60011IeHNE TIO TEME 31.01 [TECTUpOBaHUE

«Hemertamnsl 1 ux




COCAUMHCHUS.

40. Konumponvuas paboma Ne 202 |KoHrposbHas
2 mo Teme «Hemeramibl u pabota
X COCAMHEHUSD).

41, OO01as XapakTeprucTuKa 7.02  |[YcrHeii onpoc
METaJlIOoB.

42. XUMHUUYECKUE CBOMCTBA 9.02 [YcrHsid onpoc
METaJlIoB.

43, OO611ast XxapakTepucTUKa 14.02  |YcTHBIM onpoc
pi1eMeHTOB | A-rpynmnsl.

44. OO011ast xapakTepucTUKa 16.02  |YcTHBIH onpoc
pi1eMeHTOB | A-rpynmnsl.

45, OO611ast XxapakTepuCTUKa 21.02 |YCTHBIA onpoc
biieMeHTOB || A-rpynmbl.

46. OO611ast XxapakTepuCTUKA 28.02 |YCTHBI onpoc
biieMeHTOB || A-rpynmsbl.

47. DKecTKOCTEL BOAEI U 203 'Y CTHBIN onpoc
CIIOCOObI €€ YCTpaHEHMUSI.

48. IIpakmuueckasa paooma Ne 703 [[Ipaktnyeckas
6. KecTkoCTh BOJBI 1 padoTta
CIIOCOOBI €€ YCTpaHEHHUsI.

49 AJTIOMUHHI U €ro 9.03 [|YcrHbIi onpoc
COEJTMHEHMUSI.

50 PKene3o u ero coenuHeHu . 14.03 Y cTHBIIM onpoc

51 DKese30 u ero coequHeHus. 16.03 |YCTHBI ompoc

52 IIpaxmuueckaa paboma 21.03 Hp6aKTI/IquKa;I
Ne7. Perienne paboTa
DKCIIEPUMEHTAIIBHBIX
3a/1a4a 1o TemMe
«MeTtasibD.

53. Koppo3ust MmeTannoB u ) 26.03 |YCTHBI ommpoc
CrIOCOOBI 3aIIUTHI OT HeE.

54. MeTasbl B mpUpoe. 4.04 |YcTHBIHA ompoc
[ToHATHE O METAIUTYprUn.

55. MeTaiibl B IpUPOE. 6.04 |YcTHBIH onpoc
[TouaTHe 0 MeTaTyprumu.

56. O00011IeHNE 3HAHUI IO 11.04 [pager
reme «MeTaby.

57. Konmponvuas paboma Ne 13.04 |[KoHTpoubHas
3 o Teme «MeTtauibly. paboTta

58. XHMquCI3<HI7I COCTaB 18.04 [|YcTHBIH ompoc
MJIaHETHI 3eMJISL.

59. OxpaHa OKpyKaroleu 20.04 [|YcTHBII onpoc
Cpelbl OT XUMHUYECKOTO
3arpsi3HEHUs.

60. BemiecTna. 25,04 |YCTHBIN ompoc

61 XUMUYECKUE PEAKLIUH. 2704 |YcTHBII onpoc

62. (OCHOBBI HEOPTaHUYECKOU 205 [|YCTHBIH ompoc
XHUMUU.

63. (OCHOBBI HEOPTaHUYECKOU 405 Y cTHBIN onpoc

XHUMHNH.




64. [losTOpenue u 0600mmeHue | ¢ 0 0 11.05 [[uceMeHHBIH
o teme. [loaroroBka k OIIpOC
KOHTPOJILHOHN paboTe.

65. Konmponvnas paboma Ne | ¢ 1 0 16.05 [KoHTposbHas
4 (uTOroBas Mo Kypcy pabota
OCHOBHO1 IIIKOJIBI).

66. AHaJIU3 KOHTPOJIBHOM 1 0 0 18.05 [lucbMeHHBIN
paboTtsl. [TonBeneHne 0TIPOC
MTOTOB.

67. [TonroroBka k OCHOBHOMY 1 0 0 23.05 [IMCEMEHHBIN
rOCyJapCTBEHHOMY oTIpocC
bx3ameny (OI'9).

68. [TonroroBka k OCHOBHOMY 1 0 0 25 05 [TrcEMeHHBIN
rOCyJapCTBEHHOMY oTIpocC
br3ameny (OI'D).

OBUIEE KOJIMYECTBO YACOB | 68 7

10 TTIPOTPAMME

[Ipunoxenue

K paboueit mporpamMmme
10 Y4eOHOMY TIpeaMETY
«XUMU»
«®opMbl yueTa padoyeii mporpaMMbl BOCHUTAHUSD).

VY4eOHbIl peaMeT «XUMHSI» — CHCTEeMOOOpa3yIoNuid 11l €CTECTBEHHO-HAYYHBIX YICOHBIX MTPEAMETOB,
MOCKOJIBKY XMMUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHHUH, M3yd4aeMbIX OHOJOorHeH, (U3UKOIi,
acTpoHOMHUEH U (pu3nyecKoit reorpadueii.

XuMHUSA - 3TO MPEeIMET, KOTOPbIH He TOJIbKO BHOCHUT OCHOBHOW BKIJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa, HO U IPeJOCTaBIsAeT Hanboee sicHble 00pa3Ibl MPUMEHEHHUS HAyYHOTO METOoJia MO3HaHMs, T € crocoda
MOJIy4YeHUsI TOCTOBEPHBIX 3HAaHUM O Mupe. HakoHen, XuMus — 3TO IMpeaMeT, KOTOPBIM HapsALy ¢ APYrUMU
€CTECTBEHHO-HAYUYHbIMHU IpEeJAMETaMU JIOJDKEH JaTh OOyd4alonmiuMmcs MpeacTaBieHHe 00 yBIEKaTeIbHOCTU
HAyYHOTO HCCIIEAOBAaHUS U PAJJOCTU CAMOCTOSITENILHOTO OTKPBITUSI HOBOTO 3HAHUS.

Opna W3 THaBHBIX 3ajjad XUMHYECKOro 00pa3oBaHUS B CTPYKType o0Oiiero oOpa3oBaHUS COCTOUT B
BBISIBIICHUH U TOJATOTOBKE TANAHTJIMBBIX MOJIOJBIX JIOACH U1 MPOAODKeHUsS OOpa3oBaHMsS U AalbHEUIIeH
npodeccuoHabHON JESITeNbHOCTH B OO0JACTH €CTECTBEHHO-HAYYHBIX HCCIEJOBAHUU W CO3JAHUU HOBBIX
TexHojoruii. Ho He MeHee BaxHO 3a/aueil siBisieTcss GOPMUPOBAHME €CTECTBEHHO- HAYYHOU T'PaMOTHOCTH H
WHTEpeca K HayKke Yy OCHOBHOW Macchl OOY4YalOIIMXCs, KOTOpbIe B JaibHEWIieM OyIyT 3aHSTHI B CaMbIX
pa3zHooOpa3HbIx cepax gesrenbHOCTH. COTIaCHO MPUHATOMY B MEXAYHAPOJIHOM COOOIIECTBE OIPEEICHHUIO,
«EcTecTBeHHO-HAayyHasi TPaMOTHOCTh — 3TO CIOCOOHOCTH YeNOBEKa 3aHUMAaTh AKTUBHYIO T'PaXKIAHCKYIO
MO3UIMIO 10 OOIIECTBEHHO 3HAYMMBIM BOTIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTh
HMHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU UJIEAMH.

BocnuraTeabHbII MMOTEHIIU AJI y‘{€6H01"0 npeamMera «XHUMUS» HA YPOBHE OCHOBHOI'O 0611181"0 O6paSOBaHI/I$I
pCamM3yeTCsa Ha ILCSITGJ'IBHOCTHOﬁ OCHOBC 4€pe3:

. MIpUBJIE€YEHUE BHUMAHUS O0YydJaromuXcs K IIEHHOCTHOMY aCHeKTy M3y4aeMbIX Ha YpOKax sBJICHU,
OpraHH3alrio PaboThI C TIOTyYaeMoi Ha ypoke HH(pOpMaIueil Xu4ecKoro coiepKaHus, BKIoYas HHGOPMAIHIO O
COBPEMEHHBIX JIOCTIKECHUSIX XUMHUH; aHAIIN3 U KPUTHUECKOE OIIEHWBaHKHe WH(OPMAIIHH;

. MIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX ()OPM pabOTHI C 00YUAIOIIMMHUCS: UHTEIUIEKTYaTbHBIX UTD,
CTUMYIIUPYIOIINX MMO3HABATENIHFHYI0O MOTHBAIMIO OOYUYAIOUINXCS; TUIAKTHUECKOTO TeaTpa, TAe MONydeHHbIe Ha
YPOKE 3HaHUSI OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX; TPYIIOBOM pabOThl MM pabOThI B Mapax, KOTOPhIE
y4daT 00ydaroluxcs KOMaHJHOH paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU O00yJarOIIUMHUCS;

. VHUIIMUPOBAHUE W TIOMICPXKKY HCCIEIOBATENbCKOM JICATEIBHOCTH OOYYalOIUXCS B paMKax
pfaym3aliii UMHU HUHIUBUAYAIIbHBIX W TPYHIIOBBIX HCCICAOBATCILCKUX IMPOCKTOB, YTO MO4dCT 06Y‘IaIOH_II/IMCSI
BO3MOYKHOCTh TPHOOPECTH HABBIK CAMOCTOSTENIBHOTO pEIICHHUS MpOOJeMbl, pa3BHBAECT YMEHHUS HaOIIOAATh



IIPUPOAHBIC SBJIICHMs, BBIIOJIHATH OIBITBI M OKCIIEPUMEHTAIBHBIE MCCIEAOBAHUSA C MCIIOJIb30BAaHUEM
M3MEPUTEIBHBIX MPHOOPOB, (OPMHUpPYET HABBIK T€HEPUPOBaHHMA M O(oOpMIIeHHS COOCTBEHHBIX HJEH, HABBIK
MyOJIMYHOTO BHICTYIUICHHS TIEpe]l ayUTOPUEH, apryMEHTUPOBAHHUS U OTCTAaUBAHKS CBOCH TOUKHU 3PEHHUS;

. 3HAaKOMCTBO CO cdepamu NpOPEecCHOHATBHON MESTENbHOCTH, CBSI3aHHBIMU C XUMHEH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIDKCHUSAX XHUMUYECKOW HAYKH, YTO CHOCOOCTBYET
Pa3BUTHUIO MPEICTaBICHUH O BO3MOXKHBIX cdepax Oynmymieil mpodeccnoHanbHON OeATeNbHOCTH, CBSI3aHHOM C
XMMHEH, TOr0TOBKA K JajbHeimeMy 00y4eHUIO B TOM HalpaBJICHHH U OCO3HAHHOMY BBIOOPY 00yJarOLMMUCS
Oymyiei mpodeccuu,

o YCTAaHOBJICHUEC JOBCPUTCIBHBIX OTHOIICHUA MEKAY YYUTEIICM U YYCHUKAMU, CHOCO6CTBYIOHII/IX
MO3UTUBHOMY BOCHPHUSTHIO YUAIIUMUCS TPEOOBAHUH U MPOCHO YUMTENS, aKTUBU3AIMY MX TIO3HABATEIBHON JEsSTeTbHOCTH
1 aKTUBHOCTH,

. no0yXIeHHe 00yJaroIIMXCsl K COONTIOJICHUIO Ha YPOKE OOIIECHPUHATHIX HOPM TIOBEIICHHS, TIPABHII
00ILeH s cO CTapIIUMHK (YUUTENSIMH) U CBEPCTHUKAMH (IIKOJIBHUKAMH );

o UCIIOJIb30BaHNE BOCITUTATEILHBIX BOSMOXKHOCTEH COJIepKaHusl y4eOHOro peaMera yepes
JAEMOHCTPALMIO 00y4aIOIMMCS IIPUMEPOB OTBETCTBEHHOI0, IPaXKIAHCKOT'O TIOBE/ICHUSI, IIPOSIBIICHHS YeTIOBEKOIIO0OUS 1
J00POCEPACUHOCTH;

OpraHu3aluro ]_He(bCTBa MOTHUBHPOBAHHLIX U SPYAUPOBAHHBIX YHAIIUXCA HAJ UX HEYCIICBAIOIIUMHA OAHOKIIACCHUKAMMU .



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

BBenure cBOM BapuaHT:
METOIUYECKUE MATEPHUAJIBI 1JISd YYUTEJIA

HUPDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHMUE JJIsSI TPOBEJAEHUS IABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIAM
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