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ConmanbHO-3KOHOMHYECKHE TpeoOpa3oBaHUsl B HAIIEeM TOCYJapCTBE BBISBUIN
MOTPEOHOCTh B JIIOASIX TBOPYECKUX, AKTUBHBIX HEOPIWHAPHOMBICISIIUX, CIIOCOOHBIX
HECTAaHJAPTHO pellaTh IIOCTABJICHHBIE 3a7a4d W, Ha OCHOBE KPUTHMYECKOIO aHAJIN3a
cUTyaluu, (OpMyIUpOBaTh HOBBIC MEPCHEKTUBHBIC 3a1aun. [loaTOMy mepen COBpeMEHHOM
[eAarorn4eckor HayKoOW CTOMT 3aJ1aya BOCIIUTAHUS YEJIOBEKA ¢ HOBBIM, MHTEIIEKTYaIbHBIM
YPOBHEM CaMOCO3HaHHUS, CIOCOOHOIO K KOHLENTYaJlbHOMY MBILIUIEHUIO, TBOPYECKON
ACSTEIbHOCTY W CaMOCTOSITEIbBHOMY — YIPABICHUIO COOCTBEHHOM JEATENBHOCTBIO U
noseneHueM. Pabora ¢ ogapEHHBIMM M TAJAHTJIMBBIMU JE€ThbMH, MX IOUCK, BBISBICHHE U
pa3BUTHE JOJDKHBI CTaTh OJHAM M3 BAXKHEUIINX AaCIEKTOB JESITEIbHOCTH YUMUTEINS.
[IporpamMma paboTel C OAApEHHBIMU U TAJAHTJIMBBIMU JEThbMH pa3paloTaHa Ha OCHOBE
MIPOTrpaMMbl pPa3BUTHA LIKOJIbI HA iepuoA ¢ 2016-2020 rr.

AKTyaJqpbHOCTh MPOrpaMMbl OOYCIIOBJIEHA TEM, YTO CO3/aHHUE CHUCTEMBI pPabOTHI C
OJIapEHHBIMM M TAJAHTIMBBIMU JE€TBMHU SIBISIETCS OJHHMM W3 HAIIPABJICHUN HalMOHAIBHOU
oOpa3oBarenbHON MHULMATHBBI «Haiia HoBas MIKOJIa», TO3TOMY OOECIIEYEHHUE YCIOBUM IS
BBISIBJICHUS U PA3BUTHS OJIAPEHHBIX U TATAHTIIMBBIX JETEH U peann3alus UX NOTEHIMAIbHBIX
BO3MOKHOCTEH SIBIISIFOTCSI OAHUMHU U3 IPUOPUTETOB B chepe 00pa3oBaHus.

HoBu3zHa naHHOM NMpOrpamMmel COCTOUT B TOM, YTO:

- B OCHOBY Y4€OHO-TEMAaTUYECKOTO IJIAHUPOBAHUS TIOJI0’KEH MPUHLUI YCKOPEHMUS;

- OHA SIBJISIETCS MTPAKTUKO-OPHUEHTHPOBAHHOM;

- IPUMEHSAIOTCS] ”THHOBAI[MOHHbIE 00PA30BATEIbHbIE TEXHOIOTHH.

Lenw:

- BBISBJICHHE OJAPCHHBIX JETEW, CO3JAaHUE YCIOBUU U1 ONTHUMAJIBHOTO Pa3BUTHS
OJIapEHHBIX JETeil, Ybsi OJAPEHHOCTh Ha JIaHHBIH MOMEHT MOXET OBITh €Ille He
MPOSIBUBILIEHCS, a TAK)KE CIIOCOOHBIX JIeTel, B OTHOLIEHUH KOTOPBIX €CTh Cepbe3Hasi HaJeXK 1a
Ha KaUEeCTBEHHbIN CKaY€K B Pa3BUTUHU CIIOCOOHOCTEM.

3aoauu:

. BBISIBUTh OCOOO TaJaHTJIUBBIX JI€TEH, 3aMHTEPECOBAHHBIX B 0oJiee MOJHOM U

YIIIyOJICHHOM M3YYE€HUH MPEIMETOB €CTECTBEHHOHAYYHOIO IIMKJIA, @ 0COOCHHO XUMHH;



. co3JaTh  YCJIOBUS JUIA  Pa3BUTHS  NPUPOJHBIX  33JaTKOB  YYEHUKOB,
MHTEJUJIEKTYAJIbHOTO OTEHIMAJIA U CAMOPEAIN3ALNN JINYHOCTH, UCTIOJIb3YysI MHHOBAIL[UOHHBIE
TEXHOJIOTUH (METOJ MPOEKTOB, JIMYHOCTHO-OPUEHTUPOBAHHBIEC TEXHOJIOTUN );

. pacIIMpUTh BO3MOXKHOCTH JUISI yYacTHSl CIIOCOOHBIX M OJapEHHBIX JeTe B
MYHHUIIUTIAIbHBIX, PETHOHAIBHBIX OJMMIIMAJAX, HAYYHBIX KOH(EpeHIHUIX, TBOPUYECKHUX
BBICTABKaX, PA3JMYHBIX KOHKYpCaxX.

IInanupyemvie pezyromamoi:

MeTanpeaMeTHBIMH PE3yJIbTATAMU OCBOCHHUS IPOTrPAMMBI SIBJIIFOTCS:

. OBJIAJICHAE HABBIKAMHM CAMOCTOSITEIBHOTO MPUOOPETEHHS HOBBIX 3HAHMIA,
OpraHu3aluy y4eOHOMU JAesTENbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;

. YMEHHUE IUIAHUPOBATH IYTU JOCTUKEHHUS LIE€JIEM Ha OCHOBE CaMOCTOSATEIIBHOTO
aHajau3a YCIOBUHM M CPEACTB HMX JOCTUXKEHUS, BBIACIATH albTEPHATUBHBIE CIOCOOBI
JOCTIDKEHUSI TN W BbIOMpaTh HambOosiee dS(PQPeKkTuBHBIA CMOCOO, OCYIIECTBIATh
MO3HABATENbHYI0 pEeQIIEKCUI0 B OTHOIIEHWU JEHCTBUH MO PEUICHUI0 YYE€OHBIX U
IT03HABATEJIbHBIX 33/1a4.

. yMEHHUE MOHUMATh MPOoOJIeMy, CTaBUTh BOINPOCHI, BBIBUTATh TUIIOTE3Y, /1aBaTh
OnpeaeieHre MOHATUSAM, KIacCU(UIMPOBATh, CTPYKTYpPUPOBATH MaTepuan, IPOBOIUTH
AKCIIEPUMEHTHI, apTyMEHTHUPOBATh COOCTBEHHYIO TMO3UIMIO, (POPMYIHUPOBATH BBIBOIBI H
3aKIIFOYCHUS;

. YMEHUE COOTHOCUTh CBOM [JEHUCTBUA C IUIAHUPYEMBIMHU pe3yjbTaTaMu,
OCYLIECTBJIATh KOHTPOJb CBOEHW JEATEIBHOCTH B IIPOLlECCE IOCTHKEHMsI pe3yibTaTta,
OMpenensaTh CHocoObl ACHCTBUH B paMKax MPEIVIOKEHHBIX YCIOBUH M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICICS CUTYalluE;

. dbopMupoBaHWEe U Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIIOJIB30BAHUS
MHCTPYMEHTOB M TEXHHYECKUX CPEJICTB MH(POPMAILMOHHBIX TEXHOJOTUW (KOMMBIOTEPOB U
MPOTPAaMMHOTO O0ECIIeYeHUs) KaK MHCTPYMEHTAIbHO OCHOBBI Pa3BUTHSI KOMMYHHKATHBHBIX
Y TI03HABATENILHBIX YHUBEPCAIBHBIX YUEOHBIX JCHCTBUMN;

. yYMEHHUE CO3/1aBaTh, IPUMEHATh U MPeoOpPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIH

N CXCMBI JI pCHICHU S y‘-Ie6HBIX H ITO3HAaBaTCJIbHBIX 3a4a4,



. YMEHHE U3BIEKaTh HWHPOPMAIMIO M3 PA3IUYHBIX HCTOYHHKOB (BKJIIOYAs
CpeICcTBa MaccoBOM HMHQOpPMAIMKM, KOMIAKT-IUCKH Y4YEeOHOro Ha3HAUYCHUS, PECYpPChl
WHuTepHeTa), CBOOOJHO MOJIB30BAThCA CHPABOYHOM JIUTEPATypod, B TOM UHCIE U Ha
AIIEKTPOHHBIX HOCUTENSX, COOII0IaTh HOPMBI HHGOPMAITMOHHON U30MPATEIbHOCTH, STUKH;

. YMEHUE Ha IIPaKTUKE II0JIb30BAaThCS OCHOBHBIMHM JIOTUYECKUMH IIPUEMaMU,
METOJaMH  HAOJIOEHUs,  MOJEIMPOBAaHUSA,  OOBSICHEHHS,  peUleHHs  IpodiieM,
MIPOTHO3UPOBAHUS U JIP.;

. YMEHHE OPraHHU30BBIBaTh CBOKO JKU3Hb B COOTBETCTBHU C INPEICTABICHUSIMU O
3I0pOBOM oOOpa3e »HU3HH, MpaBaXx M OOA3aHHOCTSAX TpakIaHWHA, LEHHOCTAX OBITHS,

KYJIbTYPBI U COLIMAJILHOTO B3aUMOJICHCTBUS,

. YMEHHUE BBIIOJIHATH ITO3HABATEIBHBIC U IPAKTUYECKUE 3aJaHUSA, B TOM UYHCIIE
IIPOEKTHBHIE;
. YMEHHUE CaMOCTOATEIIBHO M apryMEHTHPOBAHHO OLICHMBATh CBOU IEHUCTBUA U

JCHCTBUS OJHOKIIACCHHKOB, COJIEPIKaTeIbHO OOOCHOBBIBAS MPABHIIBHOCTD UM OITHOOYHOCTh
pe3yibTaTa U croco0a JIeHCTBHUsA, aJlcKBaTHO OIICHUBATh OOBEKTUBHYIO TPYJIHOCTh KaK MEpy
(haKTHUYECKOro WJIH MPEANOIaracMoro pacxoja peCypcoB Ha pelleHHe 3a7a4H, a TaKKe CBOU
BO3MOYKHOCTH B JIOCTH)KEHUH IIEJTU ONPEICICHHON CII0KHOCTH,

[IpeaMeTHBIME pe3yIbTaTaMU OCBOCHHUS IPOTPAMMBI SIBJISIOTCS:

1. B mo3HaBarensHOM cdepe:

- J1aBaTh ONPE/CICHNUS U3YYCHHBIX MOHITHH: BEIICCTBO (XUMUYECCKUI JICMEHT, aTOM,
WOH, MOJIEKyJa, KpPHCTAJUIMYeCKas PEIIETKa, BEIISCTBO, IMPOCThIC M CJIOXKHBIC BEIICCTBA,
XUMHUYECKass (opMyJia, OTHOCHUTEIbHAS aTOMHAas Macca, OTHOCHUTEIbHAs MOJICKYJIIpHas
Macca, BaJICHTHOCTb, OKCHJIbI, KHCIIOTBI, OCHOBAaHHS, COJIM, aM(OTEPHOCTh, HHIUKATOP,
MEPUOINYCCKHIA 3aKOH, IEPUOJNYCCKAs CHCTEMa, ICPHOIUYECKas TaOJnIa, HW30TOIbI,
XUMHUYECKass CBS3b, OJICKTPOOTPHUIATEILHOCTh, CTEIEHb OKHCJICHHS, OJICKTPOJIHT);
XUMHYECKass pPeaknus (XMMHYECKOE YpaBHCHHE, TCHETHYECKas CBs3b, OKHUCIICHHE,
BOCCTaHOBJICHHUE, DJICKTPOJIUTHYCCKAS TUCCOIHAIUSA, CKOPOCTh XUMUYCCKOM peaKIlim);

- OINHUCBIBATh JIEMOHCTPAIMOHHBIC M CAMOCTOSITEJILHO MPOBEACHHBIC 3KCICPUMEHTHI,

HUCTIOJBb3Ys IJIsI 3TOT'O €CTECTBEHHBIN S3BIK U SI3BIK XUMUH,



- OMUCHIBATh U pa3auyaTh U3yUYCHHBIE KJIACCHl HEOPraHUYECKUX COCIMHEHUMN, MPOCTHIC
Y CJIO’KHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

- KJIacCU(UIIMPOBATh U3YUYECHHBIC OOBEKTHI U SABJICHUS;

- HaOmoAaTh JEMOHCTPUPYEMBIE W  CaMOCTOATEIBHO TIPOBOJWMBIC  OIIBITHI,
XUMHUYECKHE PEaKINK, MPOTEKAIOIIKNE B IPUPO/JIC U B OBITY;

- JenaTh BBIBOJIBI M YMO3aKJIIOUEHUs] W3 HAOJIOJICHWM, W3YYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUYCHHBIX BEIIECTB IO AHAJOTHH CO
CBOMCTBAaMHU U3yUYCHHBIX;

- CTPYKTYpHUPOBATh U3YUEHHBIN MaTEpHAl U XUMUYECKYIO0 HH(POPMAIIHIO, TIOTyYCHHYIO
U3 IPYTUX UCTOYHUKOB;

- MOAEIUPOBATh CTPOEHHUE aTOMOB 3JIEMEHTOB IEPBOTO-TPETHETO NEPUOJOB, CTPOCHUE
MIPOCTENIINX MOJIEKYJL.

2. B 1IeHHOCTHO-OpUEHTAlIMOHHOU cdepe:

- aHaJM3UpPOBATh M OIEHUBATH MOCJEICTBUS JUIsI OKpYXKAIOMIeH cpeabl OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTU YEJI0BEKA, CBA3AHHOU ¢ epepaboTKOM BEIIECTB.

3. B tpynoBoii chepe:

- POBOJIUTH XUMHUUECKUNA IKCIIEPUMEHT.

4. B cepe 6e30macHOCTH KU3HEACATEILHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABJIICHUSIX, 0’KOTaX U APYTHX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMU U JTA0OPATOPHBIM 000PYI0BaHUEM.

JINMYHOCTHBIMM pe3yJjibTaTaMi OCBOCHU IIPOI'PAMMEI ABJIAIOTCA:

. JMYHOCTHOE PA3BUTHUE JECTEM;
. ajanTalus JAeTei K COLUyMy B HACTOSILIEM BPEMEHH U B OyAyIIEM;
. MOBBILICHUE YPOBHS MHAWBUIyaJIbHBIX JOCTHKEHUM 1eTell B 00pa30BaTeIbHbIX

00J1acTsIX, K KOTOPBIM Y HUX €CTh CIIOCOOHOCTH;

. MOBBIIICHUE YPOBHS BIAJACHUS JCTHbMHU OOIIEMPEAMETHBIMU U COIUATHHBIMH
KOMITIETEHIIUSIMU,

. YZOBJIETBOPEHHOCTD JETEN CBOEU IEATEIBHOCTBIO;

. COBEPIICHCTBOBAHUE UCCIIEIOBATEIBCKIUX HABBIKOB JIETEM;

. WHTEJJIEKTYaJIbHOE U TBOPYECKOE 0OOTallleHUE JIETEH;



. OTIBIT UCCJIEIOBATENBCKON U TBOPUYECKO-MBICTUTEIBLHOMN AEATEIbHOCTH;

. YMEHHE HAaXOJIUTh U aHAJIM3UPOBATh HYKHBIN MaTepuall U3 HaAyYHO-TIOMYJISPHON
nutepatypsl uinu HTepHeTa.

BrictpanBanue 3¢ (eKTUBHOM CHCTEMBI paOOThI C OJIAPECHHBIMU JIE€THMHU.

B pabote ¢ omapeHHbIMU I€THbMH MOKHO BBIIETUTH HECKOJIBKO 3TAIOB:

1. Ilpexxae Bcero, HEOOXOIUMO MPOCTO OTHICKATh TakuxX nered. Pasrisanmers cpenu
MHOKECTBA YUYEHUKOB HECKOJIBKO «3BE370Y€K», BOCIPHUUMYHUBBIX K HOBOM MH(pOpMAINU, HE
OOAIIMXCS  TPYAHOCTEH, YMEIOIUX HaXOAUTh HETPUBHAIbHBIE CIOCOOBI  peIIeHUs
MOCTABJICHHBIX MIEPE]] HUMHU 3a/a4.

2. TanaHTAUBBIA 4YENOBEK TAJAHTIWB BO MHOTOM, MO3TOMY YYEHUK JOJDKEH UMETh
MpaBo BBHIOOpA TOTO, KaKUM MPEIMETOM 3aHUMATHCS YriayOJEHHO, MO KaKUM IMpeaMeTam
MPEJCTABIIATH IIKOJIY Ha OJMMIIAAJIaX, TBOPUYECKUX KOHKypcax

3. Pa3paboTka JIMYHOCTHO-OPUEHTUPOBAHHOIO TOJXO0JIa K OOYYEHHUIO OJIapEHHBIX
neteil. TamaHTIMBBIE E€TU BCErJa KaXIyT YEro-TO HOBOTO, OOJIEe CIOXKHOTO, M €CIU UX
MH(MOPMAITMOHHBIN TOJ0JI OCTAHETCS HEYTOJEHHBIM, OHU OBICTPO TOTEPSIIOT HUHTEPEC K
npeamety. [losTomy cuctema ux oOydeHHs JOJKHA OTJIMYATCA OT CHCTEMBbI OOyYEHHS
npyrux paeteil. JlOMOTHUTENbHBIE 3aHATHS B paMKax CIELUKYpPCOB, MCCIIEI0BATEIbCKasI
JNEATEIBHOCTD, MO3BOJISIIOIIME BBIMTH 32 PAMKH IIKOJBHOW IporpamMMmbl. To €cTh Ha 3TOM
sTane HeoOXO0IUMO TOIJIEP)KUBATH U Pa3BUBATh UHTEPEC YyUAITUXCS K TIPEIMETY.

4. Ha cnenyrolieM 3Tane HaJAO0 pa3BUTh B OJAPEHHOM pPEOEHKE MCHXOJIOTHIO JTUIEPA,
OCTOPOKHO 4YTOOBI 9TO HE MPUBEJIO K MOSBICHUIO «3Be3AHONU Oone3Hm». OH JOHKEH He
CTECHSTCSl TIOKa3bIBaTh CBOU CIIOCOOHOCTH, HE OOSITCA BbIpaXkaTh CBOU MBICIHU, XOTS OBl
MIOTOMY, YTO OHU HECTAaHJAPTHBI U HE UMEIOT aHAJIOTOB.

TBOpUueckO€ MBIIUICHUE XUMHUYECKH OJIAPEHHBIX YYalIUXCS XapaKTepu3yeTcs
HEOPJAUHAPHOCTBIO - CIIOCOOHOCTHIO BBIJIBUTATh HOBBIC HEOXHUJAHHBIE UJEH, THOKOCTHIO -
CIIOCOOHOCTBIO OBICTPO W JIETKO HAXOAUTh HOBBIE CTPATETHH PEIICHUS, YCTAaHABIWBATH
aCCOLMAaTUBHBIE CBSI3M W TNEPEXOJUTh OT OJHUX SBJICHUN K JIPyTUM, OCYILIECTBISATH
WHTETPAIlMI0 €CTECTBEHHO - HAay4YHBIX JUCHUIUIMH. CleayeT OTMETUTh TaKXKe BBICOKHI
YPOBEHb PA3BUTHS MX JOTHYECKOTO MBIIUICHUS, MPOAYKTUBHOCTh MBIIICHUS, CIIOCOOHOCTh

K MPOTHO3UPOBAHUIO, JIOTUYECKYI0 U MEXaHWYECKYIO0 MaMATh, OOJIbIION 00bEM BHHUMAHMS,



HAONIOIaTEIbHOCTh, Pa3BUTOE BooOpaxkeHWe. OpapeHHBIX B XUMHYECKOM IUJIaHE
IIKOJIbHUKOB OTJIMYAIOT TAKWE JIMYHOCTHBIE KAaYECTBA, KAaK BBICOKas pabOTOCIOCOOHOCTS,
CaMOCTOSITENIBHOCTb, PE(PIEKTUBHOCTb, HACTOWYMBOCTh M, KOHEYHO, «XUMHUYECKUE PYKU» -
CIIOCOOHOCTh ONEPUPOBATH XMMHUYECKUM MATEPHUAIOM IPU MOCTAHOBKE OMNBITOB. JTO U
[IOMOTa€T BBIABUTH CIIOCOOHBIX K XHMHUU YYEHHUKOB: OHU IIOCTOSHHO CaMOCTOSITEJIbHO
AKCIIEPUMEHTUPYIOT, JEMOHCTPUPYIOT OKPYXAIOLIUM IOJyYEHHBIE BEILECTBA, BBITACKUBAs
MX M30 BCEX KapMaHOB, HaW3yCTh 3HAIOT IPU3HAKK OTPOMHOIO MHOKECTBA PEAKIUH.

[IpuopureTHass QpyHKUIMS y4UTENS XMMHUU - 3TO PACKPBITUE U PA3BUTUE OJIAPEHHOCTH
KOKIOro peOeHKa, TMPOSIBISIIONIET0 CHOCOOHOCTH B JaHHOM oOmactu 3HaHuil. s
YCHEIIHOTO PAa3BUTHUSl XMMHUYECKOW OJIAPEHHOCTH YYalllUXCS MNPUMEHSI0 YHHBEPCAJIbHbBIE
TEXHOJIOTHH:

1) IMYHOCTHO-OPUEHTUPOBAHHOTO OOYUEHUS;

2) nH(pOPMaLIMOHHO — KOMMYHHUKAIIMOHHbBIE TEXHOJIOTUY;

3) TEXHOJIOTHIO UCCIIEI0BATENbCKON AESITENbHOCTH;

4) npo6iemMHoe 00yUeHue.

OcHOBHBIC HallpaBJICHU: B pa60Te C OIIapéHHBIMI/I JCTBbMH.

. HCCIIEI0BATENbCKas ACSITENbHOCTD;
. POEKTHAS €SI TENbHOCTD;

. CIIELIKYPCBI;

. MOATrOTOBKA yUaIIUXCS K OJIMMITUAJIAM.

PabGouass mporpamma BHEYpOUYHOM JEATENbHOCTH «3aHUMATEIbHAS XUMHUS» IO
MOATOTOBKH K OJIMMIIMAAaM pa3padoTaHa B COOTBETCTBHH C

- ®enepaiabHbIM TOCYIAPCTBEHHBIM 00pPa30BaTENbHBIM CTAHAAPTOM OCHOBHOIO
oOuiero oOpa3oBaHMs, YTBEPKIEHHOIO MpUKa3oM MuHHUCTepcTBa 00pa3oBaHUS M HAYKH
Poccuiickoit ®eneparun ot 17.12.2010 r. Nel1897 (Ilpukaz MunucrepcTBa oOpa3zoBaHus U
Hayku Poccuiickoit ®enepanuu o BHeceHun uaMeneHnid B ®I'OC OO0 ot 29.12.2014 1. Ne
1644)

-C Y4€TOM MPOrpaMMbl MO yuyeOHOMY mpeaMeTy «Xumus» 8 kinacc (Xumus. Pabouune
nporpammel. [Ipenmernas nunus ydeOnukoB O.C.I'abpuensna, 8-9 kimaccel: mocobue st

yuuTenei odmeoopaszoBarenbHbix opranuzanuii /H.H.I'apa —M.: TIpoceemnienue 2019)



[Iporpamma paccuutana Ha 68 yacoB — luac B Hegento B 7 kiacce (Bcero 34 yaca) u 1
yac B HeJento B 8 kinacce (Bcero 34 yaca). [IporpaMmma nMeet nmpakTUKO- OpUEHTUPOBAHHOE,
COILIMATIbHOE HATIPABIICHUE.

Tematuueckoe miaHupoBaHue - 7kiacc 1 yac B Henento (Bcero 344acoB)

Copepxanue 3aHATHIA XapakTepucTHKa OCHOBHBIX BU/10B
AeATeTbHOCTH YYALIMXCH
Tema-1. BBenenue (3u)
Ucropus OTKPBITHS HayKu XUMUUPa3nuyaTh NpPEeIMETbl U3Y4YEHHS] E€CTECTBEHHBIX|
(BupeohuiabpMm). HayK.
[IpaBuiia TeXHUKH 0€30MaCHOCTH BHaTh MpaBWiIa TEXHUKU OE30MACHOCTH U
OKa3aHMs NEPBOM MEIUIIMHCKON MOMOILIH.
IIp.p. Nel “3nakomcTBO ¢ Ja0OpPaTOPHBIM [YMETH oOparmaTbcs c XUMHYECKUM|
000py/1I0BaHUEM, IPABUIIAMHU HarpeBaHus 000pyI0BaHHEM
Kak o0HapyXuTh BeEIIECTBO WM 4YTO Takoe ONUCHIBATh COCTAB MPOCTEHIINX COEAMHEHUN IO
aHAJINTHKA? XUMHYECKUM (hopMyram.
Tema-2. Ckyunas? Hert, nunrepecnas! (164)
[lyrewmecTBue B MUKpOMHUP Pa3znuuaTe THOHATHA  «MOJEKYyJa», «aToM»,
«XUMHYECKUH HIIEMEHT)
Tena u BemectBa. CBOMCTBA BEILIECTB. OnuceiBaTh MPOCTEHIINE BEIIECTBA C MOMOILBI)]
XUMHYECKHX (opmyn, HaOIIOAAaTh CBOICTBA
BEILECTB
[TyremecTBue omHO¥ Kariu (0 KpyroBopore MopaenupoBaTh CTPOEHHE MOJIEKYJbl  BOJIBI,
BOJIbI) OMKCHIBATh HAOJI0JaeMble SIBJICHUS
51 -nabGopant BHaTh IpaBWia IPUTOTOBJIEHUS PacTBOPOB,
TpeOOBaHUS K MBITBIO MOCYIbl U XPAHEHUIO
pEaKTUBOB
ITp.p.Ne2 “U3yuenue cBOMCTB BOABI HccenenoBaTh CBOMCTBA U3Y4aeMBbIX BEIIECTB
3HAKOMCTBO C XMMHUYECKHUMH DdJEMEHTaMH — | XapaKTepu3oBaTb  COCTaB U  CBOMCTBa
Me M3Y4aEeMbIX BELIECTB
OTtkyna Ha Mel YepHBI HajeT? JlenaTe BBIBOJBI O pE3yJbTaTe€ MPOBEIEHHBIX
HKCIIEPUMEHTOB
Kak ynanute p>kaBunny HabGmtomate M ONUCHIBATH ~ XMMHUYECKHE
peakuuu
[1aTh pacckazoB o 3050Te, cepedpe U JIpPYrux |[YMeTh  XapakTepu3oBaTb M ONMCHIBATh
MeTaJuIax CBOMCTBA METAJUIOB
3HAKOMCTBO C XHMMHMUYECKHMH DJJIEMEHTaMU - |YMETb  XapakTepHU30BaTb W ONMUCHIBATH
HEMe CBOMCTBA HEMETAJIJIOB
BonmeOnas cepa (BuneopmiibM) XapakTepu3oBaTb ~ COCTaB M CBOMCTBa
M3Yy4aeMbIX BEUIECTB
A Hy- Ka, oTrajail! (BUKTOPHHBI, 3arajIku) OO600marh M3yyeHHbIE MOHATUS M MPUMEHSTDH
UX Ha IPaKTHKE
XHMHYECKOE J0TO O0600mars M3yyeHHbIE MOHATUS U HPUMEHSTH
UX Ha MIPaKTHKE
VYraepon (npe3eHTanus) XapakTepu3oBaTb ~ COCTaB M CBOMCTBa
M3Yy4aeMbIX BEUIECTB
OMnBITHI CO CTEKIIOM Haburo1aTh 1 onuchIBaTh XUMUYECKHE pEeaKuu
Kungkoe crexiio VccnenoBaTh CBOKMCTBA NU3Y4a€MbIX BELIECTB
3aknanka onbiTa «BbeipanuBanue kpuctauioy |[HaOmronats JIEMOHCTPHUpPYEMbIE U




‘ CaMOCTOATCIIbHO IMPOBOJNMBIC OIIBITHI

Tema-3. Xumus Ha kyxHe (34)

OnbITH MUIICBBIMU ITPOJAYKTAMHU

HabGmionate ¥ ONUCHIBATD ~ XHUMHUYECKHE
peakiuun

Kapamenuzanus caxapa [Tporuno3upoBaTh CBOIiCTBa U3y4aeMbIX
BELIECTB

['roxo03a u3 KpaxmaJia

JlenaTtb BBIBOZBI O pe3yjbTaTax MPOBEJCHHBIX
HKCIIEPUMEHTOB

Tema-4. Cxopast

NOMOIIb HA oMy (54)

Kaxk n36aBUThCS OT MyX ¥ KOMapoB?

BBII[BI/IFaTB TAIIOTE3BI O CBOMCTBAaX N3y4aCMBIX
BCIICCTB U crocobax ux IMPUMCHCHUA

Kak ynanute nsitHa?

BBII[BI/IFaTB THIIOTE3hI O CBOMCTBAX HU3y4aeMbIX
BCIICCTB U crocobax ux IMPUMCHCHUA

YTto Takoe HAaKHUIb M KaK ¢ Hel 00poThCs?

CpaBHUBaTh CBOMCTBA BEIIECTB

OCHOBBI XUMHYECKOH YHUCTKHU

[IprMEHATHh HAa IPAKTUKE NIOJIYYCHHBIC 3HAHUS

Korz[a BOJa HC TyIIUT OI'OHb

BLII[BI/IFEITL THIIOTE3bl O CBOMCTBAX HU3Yy1aCMbIX
BC€IICCTB U crrocobax ux IMPUMCHCHUA

Tema-5. lomamuss anreuka (44)

[Ipenaparsl JoMaIIHEH AaNTEYKH.

HccenenoBaTh CBOMCTBA N3Y4aeMBbIX BEIIECTB

JlexapcTBeHHBIE paCTEHUS.

Ha6JIIOI[aTB 1 OIIMChIBATh XUMHUYCCKUC
pCaKInuu

[Tp.p.Ne3” TTomoru cebe cam

I[CJIaTI) BBIBObI O pE3yJibTaTax MPOBCACHHBIX
OKCIICPUMCHTOB

PaCTCHI/Iﬂ-I/IHI[I/IKaTOpI)I, PacCTCHUA-PYA03HATIIHI.

KnaccudunupoBars n3ydaembie BEIIeCTBa

Tema-6. «llupoko npocTupaeT XUMHs PYKH CBOM B JIeJ1a YeJI0BeYecKHue...» (249)

[Ipouwnoe, Hacrosiee u Oyayiee.

HpOCKTHaﬂ JACATCIIbHOCTD, YMeTI) TOTOBUTH
Cco0O0IIeHns

DKOJOTHYeCKHe KaTacTpo(dbl ¥ CIOCOOBI X
yCTpaHEHHUSI.

HpOCKTHafI JACATCIIbHOCTD, YMGTI) TOTOBUTH
co0O0IIeHns

Hrorosoe 3ausatue 1 yac

Bcero 34 yaca

TemaTnueckoe maaHupoBanue — 8 kiacc 1 yac B Heaento (Bcero 34 yaca)

ConepixaHue Kypca

XapaKTepI/ICTI/IKa OCHOBHBIX BUA0B
ACATCIbHOCTH yIaIUXCH

BBenenue (1 uac)

dopmMupoBaTh 3HAHUS O XMMHH, €€ 3a7a4ax,
OCHOBHBIX NOHSTHSX.

3HAKOMCTBO C LIEJISIMU U 33/1a4aMU Kypca, ero
CTPYKTYpOil.

OCHOBHBIE 3Tallbl B UCTOPUU PA3BUTHUSI XUMUHU.

BaxkHelinue XumMmu4eckue MOHATHUA. (6 YacoB)

BanenTHOCTS IEpEMEHHAs TTOCTOSTHHASL.
CreneHp OKHUCIECHUI

OrnpenensaTh BAJICHTHOCTA aTOMOB B OMHApHBIX
COEIMHEHUIX

duznueckue ABIeHUSI. XUMHUYECKUE SIBJICHUSA
(XuMuYeckas peakius).

Ha6nronaTe xumudeckue u Gusndeckue
MIpEBpAIICHUS

[TpakTrueckas padota «IIpumeps! pusndeckux
Y XUMHUYECKHUX SBJICHUI

OnwnceBaTh XUMHUYECKHUE p€aKkuuu,
Ha6J'IIOI[aeMBIe B XO0€ SKCIICPUMCHTA

OTtHOCcHUTEIbLHAS MOJICKYJISIpHAadg Macca.

PaccunThiBaTh OTHOCUTENBHYIO
MOJIEKYJISIPHYIO Maccy

CocrtaBieHue XHMMHUYECKOH (QOpMynBl IO

CoctaBisaTh (HopMysbl OMHAPHBIX COEAMHEHHH




BaJICHTHOCTH

10 U3BECTHOU BAJICHTHOCTH

HaXO)KI[eHI/Ie CTCIICHU OKHCIICHHA KaXXI0I'0
JJICMCHTA B BCHIICCTBE.

Haxoauth crenenu okucieHus o Gopmyiie

KouunyecTBo BemecTBa. (5 yacoB)

KomnaectBo BCIICCTBA

CdopmupoBaTh NOHATUS «KOJTUYECTBO
BEIIECTBA

Momnsipnas macca

PaccuuThiBaTh MOJISIPHBIC MACChI 10
dbopmynam

MoutsipHbIii 00beM

Pemath 3a1auu ¢ MOHATHEM «MOJISIPHBIN
00BEM»

Pewenne pacdyeTHbIX 3a1a4

Pemiats 3aJa41 Ha KOJIMYCCTBCHHBIC
OTHOIICHUA

Pewrenne pacdyeTHsIX 3a1a4

Pemiate 3aJa4d Ha KOJIMYCCTBCHHBIC
OTHOIICHUA

YpaBHeHHs] XUMHY

eCKHUX peakuuii. (6 4yacos)

3aKoH COXpaHCHHA MACChI BCIICCTBA

PaccunThiBaTh Macchl BEIECTB 1O
YpPaBHEHUSIM PEAKLIHIL

XUMHYECKHE peaKkuuu, YypaBHCHHUA

CocTaBiATh ypaBHEHUS IPOBEACHHBIX
peakuui

THUIbl XUMHYECKUX PEAKITAN

KJ'IaCCI/I(bI/II_II/IpOBaTB HU3y4acMbIC PCAKIUU I10
cXeMaM

PacueTsl Mo XuUMHYeCKUM YPaBHCHUAM.

[IpoBoaNTH pacyeTsl 10 YpaBHEHHSIM peaklui

Pemenne PACUCTHBIX 3a4a4 110 XUMHUYCCKUM
YPaBHCHUSM.

[IpoBOANTH pacyeTsl 10 YPABHEHUAM PEAKLUN

Pemenne PACUCTHBIX 3a4a4 10 XUMHUYCCKUM

[IpoBOANTH pacyeTsl 10 YPABHEHUAM PEAKLUN

YPaBHCHUSM.

XuMu4yeckass KHHETHKA U X

HMHYecKoe paBHOBecHe. (6 4acoB)

CKOpOCTL XUMHUYCCKUX peaKHI/Iﬁ

HccenenoBars ycnoBus, BIUSAIOIIKME HA
CKOPOCTh XUMHUYECKOU PEaKINH

3aKOH JEHCTBYIOIUX Mace

HaOnroath ¥ ONKMChIBATh XUMUYECKHE
peakiuu

OOpatuMbie U HEOOpATUMbIC XHUMUYECKHE
TIPOIIECCHI.

XapakTepu30BaTh HANPABICHUSI TPOTCKAHHS
peakiun

XUMHUYECKOE pABHOBECHE

JlenaTh yMO3aKIIOYEHHUS O IPOTEKAHUN
peakiun

@akTOpPBI, BEI3BIBAIOIINE CMEIICHHE
PaBHOBECHS.

IIpumensars npunnun Jle-llarense

TepMoXuMHUUYECKHE YPaBHEHHUsI, PaCUETHI 110
TEPMOXUMHUYECKUM YPABHCHUSM.

[TpoBOAMTH pacueTsl O TEPMOXUMHUYECKUM
ypaBHEHHSIM

OcHoBHBbIE KJacchl Heopranndyeckux coequHenuii B ceere TI/. (9 u)

Teopml 3J'ICKTpO.III/ITI/I‘-IeCKOI7I AUcComuanumn

I[aBaTL ONpCACIICHUA MOHATUN (OIICKTPOIUTY,
KHEDJICKTPOIIUT», <«QJICKTPOJIUTUICCKAA
JAUCCOLIM AL

HoHHBIE ypaBHEHNUS

CocTaBIiITh YpaBHCHNHA B MOHHOM BHUJIC

Oxkcunsl knaccupukanys, HOMEHKIIATYypa,
CBOMCTBA

KrnaccuduimpoBaTs OKCHIBI 1 ONUCHIBATH UX
CBOWCTBA

OcHoBanus kiaccuuKanus, cCBoiicTBa

KnaccudumupoBats OCHOBaHUS U ONTUCHIBATH
MX CBOWCTBA

Kucnots! knaccuduxanus

KnaccudumupoBaTsh KUCIOTH ¥ OMMUCHIBATH UX

CBOMCTBA




Conu knaccudukaiys, HOMEHKIATypa, KnaccudumupoBaTs coiiu 1 OMMMCHIBATh X

CBOMCTBaA CBOICTBa

['eneTnueckas CBs3b MEXKIY KJIacCaMHu XapakTepru30BaTh FTEHETUYECKYIO CBA3b MEXKITY

HEOPraHWYECKUX COCTMHEHU. KJIACCaMU HEOPraHWYECKUX COETUHEHUI

IT\P «Perrenue sKCriepuMEHTAIBHBIX 38129, Hab6nronaTe u caMoCTOATETIbHO IPOBOIUTH
OMBITHI

Pemnienue pacyeTHbIX 3a1a4. IIpoBOIUTH pacyeThl

Hrorosoe 3ansitue. (1 yac)

Bcero 34 yaca

IpakTnyeckasi HAMPABJEHHOCTD - COJIEPKAHUE Kypca o0ecrieunBaeT NpUOOpETEHUE
3HAHUM U YMEHUM, TO3BOJISIONIUX UCIIOIb30BATh UX B MIPOLIECCE 3YUEHUSI XUMUU U B OBITY.

B npouecce obyuenun pewiaromcesa npooiemovt 00nOJIHUMENbHO20 00pA308aAHUA

oemeil:
. yBEJIUUYEHUE 3aHATOCTH JeTel B CBOOOIHOE BpEMS;
. OpraHu3alysl MOJHOIEHHOTO JI0CYTa;
. Pa3BUTHE JUYHOCTU B IIIKOJBHOM BO3pacTe.

Bujabl aeiTeJILHOCTH:

. 3aHUMATEJIbHBIE OMBITHI U 3KCIIEPUMEHTHI M0 Pa3HBIM pa3lieiiaM XUMUU;
. npumenenue MKT;

. 3aHUMAaTEeIbHBIE DKCKYPCUU B 00J1aCTh UCTOPUU XUMUU;

. NPUMEHEHUE XMMUH B MPAKTUYECKOMN KU3HH;

. MIPOCKTUPOBAHUE U MOJCIHUPOBAHHUE.

DopMbI OPraHM3aluM 3aHATHHI:

. KT,

. HccnenoBarenbCckre MpOEKTHI.,
. PosnieBbi€ U 1€JI0BBIE UTPHI.,

. Jle6Gatbl, Oecebl.

Jlurepatypa u cpeacTBa 00y4eHust

OcHoBHAas 1 JOTOTHUTENbHAS YdeOHas TuTepaTypa
1. Bonoguna M.A. — COOpHUK KOHKYPCHBIX 3aJ1ay 10 XUMHH ¢ pemeHusMu. — M.: MI'Y, 2019
2. I'abpuensu O.C. 3amaun 1Mo XMMUHU U CIIOCOOBI UX permeHus. - M.: [lpoda, 2018 r.
3. l'abpuensu O.C. — Meroauueckoe mocodue nis 8 kinacca. — M.: Jlpoda, 2018

4. I'abpuensin O.C. — M3yuaem xumuio B 8 kiacce. — M.: bauk muitoc, 2018



5. Oranecsi O.T. — PykoBojcTBO 110 Xxumuu. — M.: Beiciias mikoina, 2018

6. [Iporpamma kypca xumuu 11 8-11 KiraccoB 0011e00pa30BaTENBHBIX YIPEKIACHUN (aBTOP
["abpuens O.C.)

7. PynoB H.H. lIIkonbpHBII cipaBOYHUK 110 XUMHH. — f.: Akagemus pazsurtus, 2012

8. Ps160oB M.A. — TecTsl o xumuu (k yueouuky ['abpuensna O.C. «Xumus. 8 kiaaccy). — M.:
Oxk3ameH, 2013

9. Cysoposriiesa P.I1. 13 onbiTa npenogaBaHusi HEOPraHUYECKOW XUMUH B CPEHEN IIKOJIE. —
M.: ITpocsemenue, 2010

10.Xomuenko WU.I'. — CoopHuK 3a1a4 1 ynpakHeHuid mo xumun. — M.: Hoas Bosina, 2002
11. HutoBnu M.K. — MeToauka pemeHns pacdyeTHbIX 3a1a4 o xumuu. — M.: [Ipocsenienne,
2018

12. COOpHHK HOPMATUBHBIX TOKYMEHTOB. Xumus - M.: Jlpoda, 2019

13. I'ypeBuu A.E., Ucae JI.A., [Tontak JI.C. ®uzuka. Xumus. 5-6 kinaccol: Y4eOHUK i
001eo0pa3oBaTeNbHBIX YUeOHBIX 3aBefieHu. - M.: [lpoda, 2011

14. I'ypeBuu A.E., Ucaes [I.A., [lontak JI.C. [IpenonaBanue pu3nku 1 XUMHUH B 5-6 Kiaccax
cpenneii mkoibl. — M.: [Ipocsemienue, 2006

15. KOwbii xumuk 145 oneitoB ¢ BemectBamu. Kwmun J[.M.2009 OOO «Hayunbie

pa3BIICUCHUS

[Ipunoxenue Kk paboueld mporpamMme BHEYpPOuHOHl jestenbHocTH «KaneHgapHo-
TEMAaTUYECKOE IJIAHUPOBAHKEY 7 KIIAcC

Ne Conep:xanue 3aHSITHI Yacel | XapakTepucTHKA OCHOBHBIX BHA0B |/laTa mo| lara
AeATeTbHOCTH YYAMXCH IVIAHYy | 1O
pakrty
Tema-1. BBenenue (34)
1 Ucropust oTkpeiTus Hayku xumun| 1 [Pasnuyate  mpeaMeTrsl  WM3ydeHUs
(BumeoduIBM). €CTECTBEHHBIX HAYK.
[TpaBuiia TeXHUKH 0€30aCHOCTH BHaTh IpaBuia TEXHUKH

0€30MacHOCTH ¥ OKa3aHUs TepBOi
MEIUIIMHCKON ITOMOIIH.

2 IIp.p. Nel «3HakoMCTBO C 1 [Ymerp oOpamarbcs ¢ XUMHYECKHM
1ab0paTOpPHBIM 00opynoBaHEM
00opyI0BaHUEM, ITPABUIIAMH
HarpeBaHUs»
3 Kak 0OHapyXuTh BELIECTBO MU 1 OmnuceiBaTh  cOCTaB  NPOCTEUIINX

YTO TaKO€ aHAJIUTHKA? COC}II/IHGHI/Iﬁ 110 XUMHNYECKHUM




| \ \ dbopmynam.

Tema-2. Ckyunas? Het, nunrepecnas! (164)

4 [TyremecTBre B MUKPOMUD 1 |Pa3nuyarh TOHATUS  «MOJEKYJIay,
«aToOMY, «<XUMUYECCKHUH JIEMEHT)
5 Tena u BemectBa. CBOMCTBA 1 OnwuceiBaTh MPOCTEHUIIINE BEIIESCTBA C
BELIECTB. MOMOIIBI0  XUMHYECKHX  (HOPMYIL,
Ha0JII0]IaTh CBOMCTBA BEUIECTB
6 [TyremecTBue ogHOM Karwu (0 1 MonenupoBaTb CTPOEHUE MOJIEKYJIbI
KpyroBOPOTE BOJIbI) BOJbI, OIHUCHIBaTh  HaOJIIOaeMble
SIBIICHUS
7 S -nmaGopant 1 pBuarp mpaBwia  MPUTOTOBIICHUS
pacTBOpoOB, TPEOOBAHHUS K MBITHIO
MOCY/Ibl M XPaHEHHIO PEaKTUBOB
8 [Ip.p.Ne2 «3yueHue cBOMCTB 1 HccrnemoBaTh CBOWCTBA H3y4aeMBbIX
BOJBDY BEIIECTB
9 3HAKOMCTBO C XUMUYECKUMU 1 [XapakTepu3oBaTh COCTaB U CBOMCTBa
snemMeHTamu — Me M3Yy9aeMbIX BEIICCTB
10 OTkyna Ha MeId YepHBIA HaeT? 1 [lemate BBIBOOBI O  pe3ylbTaTe
MIPOBEJICHHBIX YKCIICPUMEHTOB
11 Kak yganute p>kaBunHy 1 HaOmronars u OIIMCHIBATH
XUMHUYECKHE PCAKITUU
12 [1aTh paccka3oB o 30I10Te, 1 |YMmeTh xapakTepu3oBaTh U ONMKUCHIBATH
cepedpe U APYrux MeTauiax CBOMCTBA METAJLIOB
13 3HAKOMCTBO C XUMUYECKUMU 1 |YMmeTh xapakTepu3oBaTh U OMHCHIBATH
anemeHTamu - HEMe CBOMCTBA HEMETAIIJIOB
14 BonmeOnas cepa (Buacopuianm) 1 [XapakTepu3oBaThb COCTaB U CBOWCTBA
M3Yy9aeMbIX BEIICCTB
15 A Hy- Ka, otrajait! (BUKTOPUHBI, 1 OO6oOmars wu3y4eHHbIE TOHATHUA U
3arajKu) MPUMEHSTh UX Ha MIPAKTHKE
16 XHWMHYECKOE JIOTO 1 OO6oOmarb wH3y4eHHbIE NOHSITUS U
MPUMEHSTh UX Ha MIPAKTHKE
17 VYrnepon (mpe3eHTarus) 1 [XapaxTepus3oBaTh COCTaB U CBOMCTBa
M3Yy4aeMbIX BEIIECTB
18 OMnBITEI CO CTEKJIOM 1 |HaGmropatn u OITMCHIBATH
XMMHUYECKHUE PEaKIUN
19 XKunakoe crekio 1 MHccnenoBaTh CBOMCTBA M3y4aeMbIX
BEILIECTB
20 3aknanka onbiTa «BeipamuBanue | 1 [HabmiomaTe  A€MOHCTpUpYEMbIE |
KPHUCTAIIJIOBY CaMOCTOSITENTEHO MIPOBOMMbIE
OTIBITHI
Tema-3. Xumus Ha kyxae (34)
21 OnBIThI MUILEBBIMU MTPOTYKTAMHU 1 [HaGmrogats u OIMCBLIBATH
XUMHUYECKHE PEAKITUN
22 Kapamenuzanus caxapa 1 [IporHo3upoBaTh CBOICTBa
M3y9aeMbIX BEIICCTB
23 ['moko3a U3 kpaxmana 1 |demaTe BBIBOOBI O pe3yibTarax
MTPOBEJICHHBIX KCIICPUMEHTOB
Tema-4. Cxopasi nomoumb Ha oMy (54)
24 Kak u36aBuThCs OT MyX U 1 BeigBuraTh THIOTE3BI O CBOICTBax
KoMapoB? M3Yy4aeMbIX BEIIECTB M CIOCO0ax HX

MMPUMCHCHUA




25 Kaxk ymanute naraa? 1 |BeigBurares THIOTE3BI O CBOMCTBAxX
M3Yy4aeMbIX BEIIECTB M CIOco0ax HX
PUMEHEHHUS
26 Urto Takoe HaKUIIb U KaK ¢ Hel 1 (CpaBHUBaTH CBOWCTBA BELIECTB
00pOThCS?
27 OCHOBBI XUMHYECKOMN YUCTKU 1 [IpuMeHATH Ha IPAKTUKE NOJyYEHHBIE
3HAHUSA
28 Korpa Bosia HE TylIuT OrOHb 1 BoigBuraTe THUNOTE3BI O CBOMCTBAx
M3Y4aeMbIX BEIECTB M Crocolax HxX
IPUMCHCHUS
Tema-5. Jlomamnsasa anreuka (44)
29 [Ipenaparsl foMamHed anTeYKH 1 |ccnenoBarh cBOMCTBA U3y4aeMbIX
BEIICCTB
30 JlexapcTBEeHHBIC PACTCHHUS. 1 |HaGmronath v ONMCHIBATH
XUMHYECKHUE PEAKITUN
31 [Ip.p.Ne3” ITomoru cebe cam 1 |lenath BBIBOIBI O pe3yjbTaTax
MIPOBEJICHHBIX YKCIICPUMEHTOB
32 Pacrenus-uHAMKATOPHI, 1 [KnaccudunupoBaTs U3ydyaeMbie
pacTeHusI-pyJ03HATIIBL. BEIIECTBA
Tema-6. «Illupoko npocTupaeT XUMHs PYKH CBOM B JIeJ1a YeJI0BeYecKHue...» (249)
33 [Ipouwnoe, HacTosIIee U 1 [poexTHas AEATEIBHOCTb, YMETh
Oynyiiee FOTOBUTH COOOIIEHUSI
34 DKonorndyeckne Katactpodsl u 1 [IpoekTHas nesTENbHOCTb, YMETh
CHOCOOBI MX YCTPAHEHHSI. TOTOBUTH COOOIICHUS
Hrorosoe 3ausTHe 1 yac
Bcero 34 yaca

[Ipunoxenue Kk paboueld mporpamMme BHEYpOuHOl jestenbHOcTH «KanengapHo-
TEMaTHYECKOE IUIAaHUPOBAHNE» 8 Ki1acc

No Copepxanue Kypca Yacol XapaKTepuCcTHKA 0CHOBHBIX Hdara no| Jdara
BU/IOB JIeATEJIbHOCTH yYallluxcs | IUIAHY | 1O
dakrty
1 Beenenue 1 @opMHpOBATh 3HAHUS O XUMUH, €€

3aJ]a4ax, OCHOBHBIX ITOHITHUSIX.
3HAKOMCTBO C IEIISIMH 1 3aJJadaMu
Kypca, €ro CTPYKTYPOH.
OCHOBHI)IG JTallbl B I/ICTOpI/II/I
pPa3BUTHUS XUMUHU.

1BaxHeiiinne XumMmuyeckue MoHsITUsA. (6 4acos)

2 Banentnocth NnepeMCHHad 1 OHpC,Z[CJ'I}ITB BaJICHTHOCTH aTOMOB B
nocrossaHas. CTereHb 6I/IHapHLIX COCAMHECHUAX
OKHCJICHUA

3 duznueckue ABICHUA. 1 HaOmronaTe XMUMHUYECKHE U




XUMHUYECKHUE SIBJICHUS
(XMMHYecKasi peakiusi).

(bu3UYEeCKre TPEBPAIICHHS

4 [TpakTnyeckas pabora 1 OnuceiBaTh XMMUYECKHE PEAKLINH,
«[Ipumeps! pu3nUecKux u Ha0JIt0/1aeMBbI€ B X0/1€
XMUMHUYECKHX SIBICHUI» HKCIEPUMEHTA
5 OTtHocuTeNbHASI MOJIEKYJISIPHAS 1 PaccuuThIBaTh OTHOCUTEIBHYIO
macca. MOJICKYJISIPHYIO Maccy
6 CocraBieHne XMMHUYECKOI 1 CocraBnsaTe GopMynbl OMHAPHBIX
(opMyIIbI 110 BaJIECHTHOCTH COEMHEHUN o U3BECTHOU
BAJICHTHOCTH
7 Haxoxnenue crenenn 1 HaxonuTh creneHu OKUCISHUSI 110
OKHCIICHHSI KaXK/I0TO 3JIEMEHTA B bopmyne
BEIIIECTBE.
KoauyecTBo BemecTBa. (5 yacoB)
8 KonunyecTBo BemecTsa 1 CdopmupoBaTh nMoHATHS
«KOJIMYECTBO BEILECTBAY
9 MousipHas macca 1 PaccunTbiBaTh MOJISIpDHBIE MACCHI 110
dbopmynam
10 Mosnsipablii 00beM 1 Pemars 3aaun ¢ noHsitueM
«MOJIIPHBII 00BbEM»
11 Pemenne pacueTHsIx 3a1a4 1 Pemate 3a1aum Ha KOJIMYECTBEHHBIE
OTHOILICHHUS
12 Pemenue pacueTHbIX 3a71a4 1 Pemrate 3a1a4n Ha KOJTMYECTBEHHBIC
OTHOILLICHHUS
YpaBHeHusi XUMHYECKUX peakuuii. (6 yacos)
13 3aKOH COXpaHEHUs1 MacChl 1 PaccuuTbIiBaTh Macchl BEIIECTB 110
BEILIECTBA YPAaBHEHUSIM pEaKIil
14 XUMUYECKUE pEeaKLnH, 1 CocraBnsTh ypaBHEHHUS
YpaBHEHHS MPOBEICHHBIX PEaKITHA
15 THunbl XUMUUYECKUX peakui 1 KnaccugunupoBars nuzyuaemblie
pEaKIH 10 CXeMaM
16 Pacuersl o xumMmueckum 1 IIpoBoauTh pacyeTsl o
YpaBHEHUSIM. YpaBHEHHSIM PEaKIIHN
17 Pemenue pacueTHbIx 3a1a4 o 1 [TIpoBoauTH pacuersl MO
XUMHAYECKHM YPaBHEHUSIM. YpaBHEHHSIM PEaKIIHN
18 Pemenne pacueTHsIx 3a1a4 1o 1 [IpoBOINTH pacyeTs 1O
XMMUYECKUM YPaBHEHUSIM. YpaBHEHMSIM peakui
XuMn4yeckass KHHeTHKA M XMMH4YeCKoe paBHOBecHe. (6 1acoB)
19 | CkopocTh XUMHYECKUX PEAKITUI 1 UccnenoBars yciioBus, BIUSIOMINE
Ha CKOPOCTh XMMHYECKON PEeaKLIuu
20 3aKoH AEHCTBYIOIIMX Macc 1 Habmtoate 1 onuckIBaTh
XUMHYECKHE PEaKIINN
21 OO6parumble U HEOOpaTUMBbIE 1 XapakTepu30BaTh HAIIPABJIECHUS
XHUMHAYECKHE TIPOIIECCHI. POTEKAHUS PEAKIINU
22 XUMHUYECKOe paBHOBECHE 1 | JlenaTh yMO3aKJIIOUEHHS O
IPOTEKAHUN PEaKIIuU
23 @akTOpPBI, BEI3BIBAIOIINE 1 ITpumensars npunnun Jle-llarense
CMEIICHHEe PABHOBECHSI.
24 Tepmoxumuyeckre ypaBHEHHUS, 1 [TpoBOIUTH pacyeTsl 1o

PACUYCTEBI IO TCPMOXUMHUYCCKUM

TCPMOXUMHUYCCKUM YPABHCHUAM




YpaBHEHHUSIM.

OcCHOBHBIE KJIacChl HeOprannyeckux coequHenuii B ceere TI/L. (9 1)

25 Teopust FIEKTPOTUTUUECKOIN 1 |[laBaTh ompenencHUs MOHATUI
JMCCOLIMALIUT QIIEKTPOJIUTY, «HEIIEKTPOIHUTY,
<QJICKTPOJIUTUYECKAs TUCCOLIHALIMS)
26 HNonnble ypaBHEHUS 1 CocTaBisITh YpaBHEHHs B HOHHOM
BU/JIE
27 Oxcunpl knaccudukanus, 1 KnaccugunumpoBarb OKCHIIBI U
HOMEHKJIaTypa, CBOWCTBA OIMCHIBATh UX CBOICTBA
28 OcHoBaHMs KJIacCHU(PHUKAIINA, 1 | KnmaccupuumupoBars OCHOBaHUS H
CBOICTBa OIKCHIBATh UX CBOICTBA
29 Kucnotsr knaccudukamnms 1 KiaccudumnupoBats KUCIOTH U
ONKMCHIBATh UX CBOMCTBA
30 Conu knaccudukanus, 1 Knaccudumuposats comu u
HOMEHKJIaTypa, CBOMCTBA OIMUCBIBATh UX CBOMCTBA
31 ['eHeTnyeckas CBSI3b MEXKIY 1 | XapakTepu30BaTh FreHETUUYECKYIO
KJIacCaM¥ HEOPraHUYECKHX CBSI3b MEXy KJIacCaMu
COCJTMHEHHIA. HEOPraHMYECKUX COCAMHEHUN
32 IM\P «Pemienue 1 HabmroaTe 1 caMOCTOSATENBHO
HKCIIEPUMEHTAIBHBIX 3a7a49». MPOBOANTD OMBITHI
33 Pemnenune pacueTHbIX 3a1a4. 1 | IlpoBoauTh pacyeTs
34 HroroBoe 3ansTHE. 1

Bcero 34 yaca




MyHunumnagpHOe OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHIE
[TnaToHOBCKas cpeanssi 00meoOpa3oBaTeIbHAS IIIKOJIA

HporpaMMa BHeyquHOﬁ ACATCIIBHOCTHU
II0 ITIOATOTOBKC 06yqa}011mxc;1 9 xnaccoB K OJIMMIINaJaM

Pa3paboTunk nporpaMmsi:
Hanuneukas H. M., yuutens xuMun

[InmaronoBka 2020 r



IIporpamMMa BHeypPOUYHOM AeATEJIbHOCTH «PelieHue pacyeTHbIX 32124 0 XUMUWD)

9 KJacc.

Henp nporpaMMmbl: OpHEHTalUs Ha HWHAMBUIYAIU3alHI0 OOy4YeHUS W
COIMAIM3ALUIO YYAIlUXCs, Ha MOArOTOBKY K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpY
cdepsl Oyaymell npoeCcCUOHAIBbHON AEATENBHOCTH, a TAK)KE CO3JaHHUE YCIOBUHM Ui
peaM3alMy MpaB y4alluXcsi Ha KaueCTBEHHOE oOpa3oBaHME B XOJ/€ MOATOTOBKU U
IIPOBEICHUSI OJMMIINAIHBIX PA0OT U UTOTOBOW aTTECTALUU.

3apaum:

e Pa3BUTHE YMEHHUS BOCIIPUHUMATH TEKCT 33IaHUN TI0 XUMUH,

e Pa3BUTHE YMEHUS IPUMEHEHHUS MOJyYEHHBIX 3HAaHUH NPU PELICHUH 3a1a4
Pa3IMYHBIX THIIOB,

¢ COBEpUIECHCTBOBATh YMEHUS IPAKTUYECKOTO MPUMEHEHUS XUMUYECKUX (POPMYII.

[Iporpamma kypca (17 4acoB) paccumTaHa Ha ydamuxcs 9 Kiacca H
NpeacTaBiIgeT co0oil COOpHMK 3aJady MO HEOPraHMYEeCKOW XUMHUHU, KOTOpbIE
NPENCTABICHbl B MaTepHallax OJIMMIIMAIHBIX PadOT U TOCYAapCTBEHHOW HTOTOBOM
aTTecTanuu (B HOBOM (opme).

Kypc mno3BoisieT OCyHmIeCTBUTh MPAKTHYECKYIO MAESTENbHOCTh IIKOJbHUKOB.
Y4eHuky mnpeiararoTcs 3aJaHus I aHAW3a, TPEHUPOBOUHBIC YIPAXKHEHHS, C
OMOIIbIO KOTOPBIX OH MOXET MOATOTOBUTHCA K onumnuanaM u ['MA u oObeKTUBHO
3aMEpPUTh YPOBEHb CBOEH MOATOTOBKH.

[TuceMeHHble pabOTHl  yYalllUXCs, COMPOBOXKIAIOIIME KaXJ0€ 3aHATHE,
IPOBEPAIOTCS HMHAMBUAYAJIbHO W  COJAEPXKAT WHAMBUIAYAJbHbIE TPAKTHYECKHUE
PEKOMEHIallNH.

CopepxaHue 3afjaHUl COOTBETCTBYET TPEOOBAHUSAM K YPOBHIO MOJTOTOBKU IO
XUMHUHU 32 KypC OCHOBHOM HIKOJBL. OlLiEHKa y4eOHBIX NOCTHXKEHHM OCYIIECTBISETCS
IIPU 3aIUTe UTOroBoU paboThl (Bapuant [A)

IIpumensieMble TEXHOJIOTHM:

- TEXHOJIOTHSI KCCIIEIOBATEIBCKOMN IESITEIbBHOCTH yUaluXcs,

- TEXHOJIOTHsI MPOOJIEMHOr0 00yUEHHUS,



-uH(GOPMAIIMOHHBIE TEXHOJIOTHH.

IpuHIMIBI, HA KOTOPBIX 0Aa3UPYETCs IporpamMma:

-y4E€T MHAUBUIYATbHBIX OCOOEHHOCTEN 1 BO3MOKHOCTEN ydalluXxcsl,

-yBOKCHUE K pe3yJbTaTaM HX JACSATEIBHOCTH B COUYETAHUU C pPa3syMHOM
TpeOOBATENbHOCTHIO,

-HAYYHOCTb, CBSI3b TEOPUH U MPAKTUKH,

-HarJIsSIHOCTb,

-CUCTEMAaTUYHOCTb U MOCIEN0BATEIBbHOCTb,

-aKTUBHOCTH M CO3HATEIIBHOCTH 00y4YCeHUS,

-BapUATUBHOCTH ()OPM MIPOBEACHUS 3aHATUM.

TpeOoBaHus K YPOBHIO NOATOTOBKH YYAIIUXCSH, 00y4AIOIIMXCH 10 TaHHOM
nporpaMmme

B pe3ynbTaTe n3yyeHuss XUMUU y4alllAUCs JOJKEH
3HATh:
ONPENECTICHNE BAXHEUIIINX MOHATHN: MPOCTBIE M CIIOKHBIC BEIIECTBA, XUMHYECKHI
DJIEMEHT, aTOM, MOJIEKYJIa; «MOJIbY, «MOJISIPHASI Macca», « MOJISIPHBIN 00BEMY, «UUCIIO
ABorajzipo»; MOHATHE «A0JIsD», GOPMYINBI JJisi pacu€Ta MacCOBOM M OOBEMHON H0MH;
dbopMyIIbl, BRIpAXKAIONIUE CBSI3b MEXY KOJUYECTBOM BEIECTBA, MAcCOM U 00BEMOM;
XMMHUYECKUE CBONCTBA HEOPraHWYECKUX COEIMHEHUH, METANIOB W HEMETAJUIOB;
dbopmyIibl U1 pacu€Ta MacCoBOM U 0OBEMHOM 10U BBIX0J1a MPOAYKTA PEAKIIUH.
YMeEThb:
BBIYHUCIISITh MACCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTA 10 (opMyJie COSTUHECHHUS;
BBIYUCIISITH MOJISIPHYIO Maccy mo (opMysie COEIMHEHUs, MacCy BEIIECTBA U YHUCIIO
YaCTHI] TI0 U3BECTHOMY KOJMYECTBY BellecTBa (M OOpaTHBIE 3374 );
BBIYUCIISITh 00BEM Traza Mo ero KOJIUYeCTBY, MacCy OIpeaeaéHHOro o0bEéMa Uil Ynciia
MOJIEKYJT Taza (M oOpaTHbIE 3a/layu); BBIYUCISITH MAacCOBYI0O M OOBEMHYIO JOJHU
KOMIIOHEHTOB CMECH,;
BBIYUCIISITh IO XUMUYECKUM YPaBHEHUSIM MacCy, 00bEM MM KOJIMYECTBO BEIIECTBA IO
Macce MCXOJIHOTO BEHIECTBA M BEILECTBA, COJIEPHKAILIETO OINPEACTEHHYIO 100

IIPUMECEN;



BBIYHCIIATh MAaCCOBYIO M OOBEMHYIO JIOJIM BBIXOJIA MPOIYKTA PEAKIIMH, MPAKTHUCCKHMA
00BEM MITH TIPAKTUIECKYIO MACCy T10 3aJIaHHOM J0JI€ BBIXOA MPOAYKTA.

JlanHbIli Kypc OyleT cHocoOCTBOBaTh IIOBBIIMICHUIO YPOBHS XHUMHUYECKOM
rPaMOTHOCTH, 3aKPEIUVICHUIO W YIIIyOJCHUIO 3HAHUW U YMEHUM, MOJYyYECHHBIX Ha
TPaJULIMOHHBIX YPOKaXx.

@opMbI OPraHu3anuu 00pPa3oBaTEJIbHOI0 MPOLECCA: KIIACCHO — YPOUHAas.
TexHonorum ody4enus.

PabGouass mnporpamma mpeaycMaTpHBaeT MCIOJB30BAHUE JJIEMEHTOB Pa3JIMYHBIX
TEXHOJIOTUI oOy4JeHHS: JTUYHOCTHO-OPUEHTUPOBAHHOTO, po0JIEMHOTO,
pPa3BUBAIOIIETO, PA3BUTUA KPUTUUECKOTO MBINUICHUS, JTudPepeHInpOBaHHOTO,
KOMMYHHUKATHBHOTO, UTPOBOTO, UH(POPMAITMOHHOTO, TPYIIIIOBBIX TEXHOJIOTHA.

D®opMBbI KOHTPOJIA:

- YCTHBIN ¥ MUChbMEHHBIN, GPOHTAIBHBINA U TPYIIOBOM.

Buabl KOHTPOJISA: TEMAaTUYECKHM, UTOTOBBIM.

HUtoroBas (3au€tHast) paboTa 1O KypCy OLIEHHUBA€TCSI B COOTBETCTBHH C
KPUTEPUSIMU [TPOBEPKU U OLIEHKU BBITTOJIHEHU S 3ATAHUM, nanusiMu B
JEMOHCTPAlHOHHOM  BapUaHTE  KOHTPOJIbHBIX  W3MEPUTENBHBIX  MaTEpPUATIOB
rocy1apCcTBEeHHON UTOroBor arrecranuu 2021 roja mo XuMum.

Conepskanue nporpaMMbl Kypca o XuMum

1. Beenenue (1 4.).

CrpykTypa 3Kx3ameHaInimoHHoi padbotel B hopmate 'MA. 3HaKOMCTBO C KPUTEPUSIMHU
OLICHKM BBIMOJIHEHUS 3aJaHuil. PaccMOTpeHHe TUINOB 3a7ady MO HEOPTaHWYECKOUN
XUMHUH.

2. Xumnueckue popmyJibl. Pacuérsl mo xumuveckum gpopmyiam (34.)
OnpeneneHue XUMHYECKOM (OpMyJbl BeElIeCTBA. 3aKOH IIOCTOSHCTBA BEIECTBA.
KayecTBeHHBIM M KOJMYECTBEHHBIM cOCTaB BemiecTBa. OTHOCHUTENbHAs aTOMHas M
MOJIEKYJISIPHAs MacChl. BrIunClIeHNEe OTHOCUTEIBHON MOJIEKYJISIPHOM MAacCChl BEIIECTBA,
MAacCCOBOM JIOJIM DJIEMEHTA B XMMHWYECKOM COCIWHEHUHU. Y CTAHOBJIEHHUE MPOCTEUIIECH

(I)OpMYJ'ILI BCIICCTBA 110 MaCCOBBIM AOJISIM 3JICMCHTOB.



3. KosmuyecTBo BemecrBa. MousipHass macca. MoJusipHblili 00b6M ra3os. 3aKkoH
Asoraapo (3u4.)

KomuuectBo BemiectBa. Moab. MonspHas Macca. MosipHblii  00BEM  Ta30B.
Brruncnenue MossipHON Macchl 1o GopMylie COeAMHEHUs, MacChl, 00hEMa BeIecTBa U
YKCJIA YACTHUL] 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA.

4. MaccoBasi 1 00bEéMHAs 1011 KOMIIOHEHTOB cMecH (pacTBopa) (34.)

MaccoBast u 00bEMHAs 1011 KOMIIOHEHTOB cMecH (pacTtBopa). Pacuérel, cBsi3aHHBIE C
VICITOJIB30BAHUEM TTOHATUS «JIOJIS».

5. Pac4yérsl Mo XUMHYECKHM ypaBHEeHUAM (34.)

Boruncienre 1o XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa HIJIM KOJIMYECTBA BEILIECTBA
II0 Macce MCXOJHOIO BELIECTBA M BELIECTBA, COAEPIKAILETO OIPEACIEHHYIO OO
IIPUMECEN.

6. Pemenue 3a1a4 Ha onpeaejeHne BbIX0/1a NPOAYKTa peakuuu (44.)

[Tonsitue «aons», GopMyiibl i pacdéra MacCOBOM M OOBEMHOI JOJM, BBIUMCICHUE
MaccoBOl U OOBEMHOM JTOJIM BBIXOJA MPOAYKTA PEAKIUHU, PAKTHYECKOTO 00bEMA WM
IIPaKTUYECKON MACCHI 110 33JJaHHOM JI0JI€ BBIXO/AA MPOAYKTA.

7. IlonBenenune utoros (14.)

TemaTuueckoe MJIAHUPOBaHNe 9 KiIace

Ne KonnuectBo
pasaena HaumeHnoBaHue pa3jesio KoanuecTBo yacoB KOHTPOJILHBIX
MepOoNpuATHIi, B
TOM YHCJIe
KOHTPOJIbHbIE
1 BeeneHue. 1
2 Xumnueckue Gopmyisl. Pacuérsr 3
10 XUMHYECKUM (hopMyIiam.
3 KomngectBo BemectBa. MonsipHast 3

Macca. MonspHbIit 00bEM razos.
3akoH ABorajapo.

4 MaccoBast 1 00BEMHAS 10N 3
KOMITOHEHTOB CMecH (pacTBopa).
5 PacuéTel M0 XMMHYECKUM 3
YPaBHCHUSIM
6 Pemenue 3ana4 Ha onpezeneHne 4 1

BBIX0/1a TIPOJIYKTA PEAKIIHH.

NTOI'O: 17 1




[Tpunosxenue k pabouei mporpaMMe BHEYPOUHO JesiTenbHOCTH «Perienne

PAaCUYCTHBIX 3a/1a4 110 XUMUW 9 knacc <<KaJ'ICHI[apHO-TCMaTI/IQCCKOG IIAHUPOBAHHUC) .



Ne DJIeMeHTBhI CO/IePKAHUS Buna Hara JlaTa
Ha3Banue pa3iesnoB u TeM TpeOoBaHNsI K YPOBHIO NOATOTOBKH
YPOK . Yacol KOHTPOJISA no no
3aHATHH yyammxcst
a IIa"Hy | ¢akry
Beenenue. (14.) 1 CTpyKTypa 5K3aMEHalMOHHOMN 3HaTh CTPYKTYPY dK3aMEeHAIlMOHHOW | BBOHBIN

1. OcHoBHBIE 11€7IU U 337a4u Kypca. pabotsl B popmate [MA. pabotsl B popmate [ A, kputepun
3HAKOMCTBO C 3HAaKOMCTBO C KPUTEPHUSIMHU OILICHKHU BBINOJIHEeHU 3aganuii [ A,
JIEMOHCTPALIMOHHBIM BAPUAHTOM OLICHKU BBITTOJIHEHHS 3aJJaHUMH. O0COOCHHOCTH 3amOJTHEHUS OJTaHKOB
I'A —2021. OcobenHocTH PaccmoTpenue TUnoB 3aaay no 9K3aMEHAIIMOHHON PabOTHI.
3aroJIHEeHNs OJIaHKOB HEOPraHUYECKOW XUMUMU. YMeTb aHaIM3UpOBAThH
9K3aMEHAIIMOHHOU PabOTHI. JEMOHCTPALIMOHHBIN BapUaHT,
3ananus Beepoccuiickoit paboTaTh ¢ O1aHKaMH OTBETOB.

OJINMIINA/IbI IO XUMHUH 32
IIPOILJIBINA TOJI.

2 Xumnueckue (popmMy.ibl. 1 OnpeneneHne XuMUYECKON 3HaTh TemaTtuueckuii
Pacuyérbl mo xXuMu4ecKum (dhopMyIIBI BemecTBa. 3aKOH ONPEACIICHUE BAKHENIIINX TTOHSATHM:
dpopmynam.(3u.) IIOCTOSIHCTBA BELIECTBA. MPOCTHIE U CIIOKHBIE BEIIECTBA,

OrnpenenieHne XUMUYECKON KauecTBeHHBIN 1 XHUMHYCCKHI 3JIEMCHT, aTOM,
dbopMyIbl BemiecTBa. 3aKoH KOJIMYECTBEHHBII COCTaB MOJIEKYJIA.

MOCTOSTHCTBA BEIIECTBA. BemiecTBa. OTHOCUTEIbHAS YMETh:

KauecTBeHHblli 1 aTOMHAasi ¥ MOJIEKYJISIpHasi MacChl. | BBIYUCIISATH MACCOBYIO JIOJIIO
KOJIMYECTBEHHBIN COCTaB Brruucnenue oTHOCHTETBHOM XUMHUYECKOTO 3JIEMEHTA TIO
BelecTBa. OTHOCUTENbHAS MOJIEKYJISIPHOM Macchl BeliecTBa, | (opMmyle CoOeTnHEHUS;
aATOMHAasi ¥ MOJICKYJISIpHAsi MaCChI MacCOBOH JI0JTU DJIEMEHTA B

3 Brrunciienne 0OTHOCUTENBLHOU 1 XAMUYECKOM COCIUHEHUU. TemaTuueckuit
MOJIEKYJIIPHOM MacChl BEIIIECTBA, YcranoBneHue mpocrenien
MacCOBOMH /1011 3JIEMEHTA B (hopMyIIbI BeliecTBa 0 MacCOBBIM
XUMHUYECKOM COCTMHCHUH. JIOJISIM 2JIEMEHTOB.

4 VYcraHoBieHrE MPOCTEUIIEH 1 TemaTtnueckuii
(dbopMyITBI BEIIECTBA IO MACCOBBIM
JIOJISIM JIEMEHTOB.

5 KoanuecTBo BemecTna. 1 3HATh: TemaTnueckuit

MouJsipaasi macca. MoJisspHbIit

ONpeJIeTIeHNE BAKHEHIINX MOHATHIA:




00b€M razon. 3akoH
ABoraapo.(3u.)

KomnuaecTBo BeniecTBa. Mouib.
Momnspuaas macca. Beiuucnenue
MOJISIPHOM Macchl 1o hopmyiie
COCIMHCHMUS.

«MOJIbY, «MOJIIpHAsi Maccay,
«MOJISIPHBIN 00BEMY, «IHUCIIO
ABoraipo;

YMETb:

BBIUUCIISATH 00BEM raza mo ero
KOJINYECTBY, MacCy ONPEACIIEHHOTO

6 MoutsipHbIii 00BEM Ta30B. 00béMa MM YKciia MOJIeKyJI ra3a (M [Temarnueckuil
Brraucnenue o6bEma BelecTa o oOpaTHbIe 331a4H);

H3BECTHOMY KOJIMYECTBY
BEIICCTBA.

7 Brrunciienue Maccel, 00bEMa TemaTnueckuii
BEIISCTBA M YKCJIa YACTHI] 110
U3BECTHOMY KOJIHYECTBY
BEIICCTBA.

8 MaccoBasi 1 00bEMHASA 10N KomamuecTBo BemecTsa. Moib. BHATh OHATHE «T0JIs1», Popmysbl Aiis [[eMaTHUecKHit
KOMIIOHEHTOB CMeCH MonsipHas macca. MonsipHbIi pacuéra MaccoBoOi U 0OBEMHOMN 10J1H;
(pacTtBopa).(34.) 00BEM razoB. Beruucienue BBIYUCIIATH MACCOBYIO U OOBEMHYIO
MaccoBas 1 00bEMHAS TOIU MOJISIPHOU Macchl o popmyiie JIOJI KOMIIOHEHTOB CMECH;

KOMIIOHEHTOB CMeCH (pacTBOpa). COCAMHEHMSI, MAaCcChl, 00bEMa
BEIIECTBA U YKCJIa YACTHI] IT0

9-10 |PacuéTsl, CBSI3aHHEIC C W3BECTHOMY KOJIMYECTBY TemaTuueckuit
HCIIOJIb30BaHUEM HOHSATHS BEIIECTBA.

«ITOJISD.

11  |Pac4éTnl MO XHMHYECKHM BorauciieHue 1o XUMHIESCKIM 3HaTh TemaTmueckmii
ypaBHeHHAM.(34.) ypaBHEHUSAM Macchl, 00bEMa UH | (hOPMYIIBI, BBIpAKAIOIIUE CBS3b
Brruuciienue mo XMMHYECKHM KOJIMYECTBA BEIIECTBA II0 Macce MEXy KOJIMYECTBOM BEIIIECTBA,

YpaBHEHUSIM MACChI BEIIECTBA O HMCXOJHOT'O BEIIECTBA U BEIIECTBA, | MACCON U 00BEMOM;
Macce HCXOJHOI0 BEIIeCTBa U COJIEpIKAIIeTO OMPeeIEHHYIO
BEILECTBA, COJICPKAIIETO JIOJII0 pUMeceit
ONpeAeNIEHHYIO TOJIO MPUMECEH. YMeThb
12 Brrunciaenne no XuMH4eCKUM BBIYHCIISITD 110 XMMHYCCKUM TemaTuueckmit

ypaBHEHUsM 00BEMa 1O Macce
MCXOJIHOTO BEIIECTBA.

ypaBHEHUSM Maccy, 00bEM UITH

KOJINYCECTBO BCIIECTBA ITO MACCE




13 |Bobluncnenue no XuMHYECKUM HCXOJ/IHOTO BEILIECTBA U BellecTBa,  |[emaTuueckuit
YpaBHEHUSIM KOJIMYECTBA COZIEPIKAILETO ONPEAECIEHHYIO TOJTIO
BElIEeCTBA 110 00BEMY UCXOIHOTO puMecei;
BEILIECTBA.

14  |Pemenme 3a7a4 Ha onpe/esieHue [lousaTue «aomns», Gopmysbl 1 3HaTh Tematuueckuii
BbIX0/1a IPOAYKTA pacuéra MaccoBoii U 00bEMHON (bopMmyIIbl 115 pacuéTa MacCOBOM U
peakuum.(44.) JIOJIM, BRIYMCIICHHE MaCCOBOM U 00BEMHOM JI0JIM BBIXOJIa TIPOYKTA
[onsarue «momns», GopMyIsl 1iis 00BEMHOM JIOIM BBIXO0/1a POYKTA | PEaKLUU
pacuéra MaccoBOil 1 00BEMHOI peaxkuuu, NpakTUYecKoro oobéMa | YMeTh
JIOJIA, BBIYMCIICHHE MaCCOBOM WJTU TIPAKTUYECKON MACCHI 10 BBIYUCIISITH MACCOBYIO M OOBEMHYIO
JIOJIA BBIXOJ1a MPOJIYKTA PEAKILIUH. 3a/IaHHOM J10JI€ BBIXOJIa IPOAYKTA. | JOJIM BBIXOJ1a TPOJIYKTA PEaKLIUH,

15 |Bemaucienue 00bEMHON 10U MIPAKTUICCKHUIA 00BEM WK TemaTnuecKumt
BBIX0JIa IPOJIYKTA PEAKLIUH. MPAKTUYECKYIO0 MAcCy IO 3aJJaHHOI

16 Brrunciienue npakTu4ecKoro J10JI€ BBIXOJa IIPOAYKTA. Tematnyeckuii
00bEMa U MPAKTHYECKOU MacChl
10 3aIaHHOM J0JIE€ BBIXO/AA
MIPOJIYKTA.

17 ITonBenenne UTOroB. IlonBeneHne UTOTrOB. HroroBeiit




