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1. Ilnanupyemble pe3yJbTaThl U3yYeHUs y4eOHOro nmpeaMera «XumMus». 8 Kjaace

JIMYHOCTHBIE pe3y/abTaThbl OCBOGHHUS MPOrpaMMbl OCHOBHOTO 0OHIEro 0Opa3oBaHUS

JIOCTUTAIOTCS B X0/ie¢ 0O0yUeHHsI XUMHM B €JMHCTBE Y4eOHOW M BOCIUTATEIbHON AEATENbHOCTU

Opranuzanyuy B COOTBETCTBUM C TPAJULUUOHHBIMU POCCUMCKUMHM COLMOKYJIbTYPHBIMU U

JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPHUHATBIMH B OOLIECTBE MpaBWIaMH M HOpPMaMu

NOBEJICHHUS, M CHOCOOCTBYIOT TpOILIECCAM CAMOINO3HAHUS, CAMOPAa3BUTHUS U COLHAIU3AINH

oOyuaromuxcs. JINUHOCTHBIE Pe3yIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:
1) Ilampuomuueckozo éocnumanus

— LIEHHOCTHOT'O OTHOLIEHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJIEUIO;

— IIOHUMAaHMs 3HAUYEHUsI XMMHUECKON HAyKH B )KU3HU COBPEMEHHOT'O OOIIECTBA!

— CcHocoOHOCTH BJIAJETh TOCTOBEPHON MH(pOpPMaLKeil O MepeoBbIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBOH U OTEUECTBEHHON XUMMUU;

— 3aMHTEPEeCOBAHHOCTH B HAyUYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

2) I'pasricoanckozo éocnumanus

— TMPEACTaBICHUS O COLUAIbHBIX HOpPMax WU MpaBUiIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

— TOTOBHOCTM K pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH IMPU BBINOJHEHUH Y4EOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUHM XHUMHMUYECKHUX HKCHEPUMEHTOB, CO3/IaHUU Y4YEOHBIX
IPOEKTOB, CTPEMJIEHUSI K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B IpoLecce 3TOH ydeOHOH
JeSITEIIbHOCTH;

— TOTOBHOCTHM OLIEHUBAaTh CBOE IIOBEJEHHE M IIOCTYIIKM CBOMX TOBapHIIEdl ¢ MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA OCTYIIKOB,;

3) Ilennocmu nayuno2o no3nanus

— MHPOBO33PEHUECKHUX  MPEJICTaBICHMM O  BEIIECTBE U XUMHUYECKOM  peaklMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIOIIMX OCHOBY IS
NOHMMAHHUS CYIIIHOCTH HAy4YHOU KapTUHBI MUpAa;

— NpeACTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS MPHUPOJBI, B3aUMOCBSI3AX
YyeJioBeKa ¢ MPUPOIHON cpesioil, O posiv XMMHH B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

— II03HaBaTEJIbHBIX MOTHBOB, HAIpPABIEHHBIX HA I[OJyYEHHWE HOBBIX 3HAHUH 10 XHMMMHH,
HEOOXOIUMBIX [Tl 00BSICHEHUS HA0JII0/1aeMbIX IIPOIIECCOB U SIBJICHUH;

— TMO3HaBaTeNbHOM W MH()OPMAIMOHHOW KYyJBTYPHI, B TOM YHCJE€ HaBBIKOB CAMOCTOSITEIHLHOU
paboTel C y4yeOHBIMU TEKCTaMHU, CIIPABOYHOM JHUTEpPaTypod, NOCTYHHBIMU TEXHUYECKHUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

— HUHTepeca K OOyYEeHHUIO M IO3HAHUIO, JIFOOO3HATENbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMO0Opa30BaHUIO,  HUCCIENOBATENbCKOM  JESITENbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00y4€HUs B JaJIbHEHILEM;

4) Dopmuposanun Kyavmypvl 300p06b

— OCO3HaHMs LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBbIO, YCTaHOBKHU
Ha 370pOBBI 00pa3 >KU3HMU, OCO3HAHMS IOCIEACTBUN U HENPHUSITHUS BPEIHBIX MPUBBIUCK
(ynorpebiyieHusi alKorojsi, HapKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOJIOJIEHUS MpPaBUI
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUECKUMH BEIIECTBAMU B OBITY U pPealbHOM KU3HU;

— Tpyooeozo éocnumanus

— KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 0011eCTBEHHO-TI0JIE3HOM, y4ueOHO-
UCCIIEIOBATENLCKOM, TBOPYECKOM W JAPYrMX BHJAX  JEATEAbHOCTH; MHTEpeca K
MPAKTUYECKOMY H3Y4EHHIO Tpodeccuil U TpyJa pa3jiMyHOro poja, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHUS NPEIMETHBIX 3HaHUH 1O XWMHH, OCO3HAaHHOTO BBIOOpAa WHAWBUIYATbHOM
TPAeKTOPUH MPOJOHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU K
XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;




5) IKonozuueckozo 6ocnumanus

— DKOJOTMYECKH 11eJeco00pa3HOro OTHOLIEHHS K MPUPOJE KaK MCTOYHHKY KH3HU Ha 3eMmie,
OCHOBE €€ CylIECTBOBaHUS;

— TOHUMAaHMs LIEHHOCTH 3JI0POBOT0 U 06€3011acHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOLLICHUS
K COOCTBEHHOMY (DH3MYECKOMY U IICUXHUECKOMY 3JI0POBBIO;

— OCO3HAHMs IICHHOCTH COOJIOJIEHUS MpaBWJ O€30MacHOrO IMOBeIeHHs mpu pabore ¢
BEILECTBAMM, a TAK)KE B CUTYaLUSIX, YTPOXKAOIINX 310POBBIO U KU3HHU JIFOJIEH;

— CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJy4YaeMble MPU U3yYEHUU XUMHH, JUIS pelieHHs 3ajad,
CBSI3AHHBIX C OKPYXAOIIEW NPUPOJHONM CPENOW, IOBBIIICHHUS YPOBHS 3KOJOTHYECKOM
KyJbTYpbl, OCO3HaHHUsl TJIOOATBHOTO XapakTepa SKOJIOTMYECKHX MpodiieM U MmyTed ux
pEeLIEHHs TOCPEACTBOM METOJIOB XUMUHU;

— DKOJIOTMYECKOIO0  MBIIUIEHUS, YMEHHMS PYKOBOJACTBOBATHCA WM B  I[I03HABATEIILHOM,
KOMMYHUKATUBHOM M COLIMAJIBHOM ITPAKTHUKE.

MeTanpeaMeTHbIMU pe3yIbTaTaMH H3yYeHHs Kypca «XHUMUS» SBISETCS (OpPMUpPOBAHUE
YHHUBEpCAIbHBIX yueOHbIX aericTBuil (YVY /).

Perynstusubie YY/I:

—  CaMOCTOSITeNIbHO OOHapyXuBaTh U (POpPMYIHpPOBaTH Y4eOHYIO MPOOJIEMY, OMpPENEsTh
eJTb YICOHOM e TEIIEHOCTH;

—  BBIIIBUTaTh BEPCHH pPEICHHs MPOOIEMBbl, OCO3HABAaTh KOHEUHBIN pPe3yIbTaT, BHIOUPATh U3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;

—  COCTaBJIATH (MHIUBUIYAJIbHO WIH B TPYIIIIE) IJIaH PEIICHUS TPOOIEMBI;

- pabortas 10 MIaHy, CBEPSITh CBOU JEHCTBUS C LENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITH
OIIMOKU CaMOCTOSITENBHO;

- B JMaJIOre C YYUTEJIEM COBEPLICHCTBOBATH CaMOCTOSITEIbHO BbIPaOOTAaHHBIE KPUTEPUU
OLICHKH.

IHo3naBarenbubie YY/I:

—  aHaAJM3HPOBaTh, CPAaBHUBATH, KJIaCCU(ULMPOBATH U 0000IIaTh (PAKTHI U SIBICHUS;

—  BBIABJIATH IPUYUHBI U CIIEJCTBUS MPOCTHIX SBICHUH;

—  OCYUIECTBJISTh CpPaBHEHHWE, KIIACCH(PHKAIINIO, CAMOCTOSTENLHO BHIOMpAas OCHOBAHUS W
KPUTEPHHU ISl YKa3aHHBIX JIOTHYECKUX OTeparuii;

— CTPOUTH JIOTHYECKOE pacCyKICHHE, BKIIOUYAIONIEe YCTAHOBJICHHWE IPUYMHHO-
CJIEZICTBEHHBIX CBS3€H;

— CO37aBaTh CXEMAaTHYECKHE MOJIENIM C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPHCTUK
00BEKTa;

—  COCTaBISTh TE3UCHI, PA3JIMYHBIC BUIBI IIAHOB (MIPOCTHIX, CIIOKHBIX H T.I1.);

- npeoOpa3zoBbIBaTh MH(POPMAIIMIO M3 OJHOTO BUJA B APYroi (Tabiuily B TEKCT U 1Ip.);

— YMETh OIPENeNATh BO3MOYKHBIE HCTOYHHKH HEOOXOIMMBIX CBEICHHI, MPOU3BOINUTH
NOUCK MH(OPMAIINH, AaHAIN3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

KommynukatuBubie YY/I:
— CaMOCTOSITEJIbHO OPraHU30BBIBATH y4eOHOE B3aUMOEWCTBUE B rpymne (OnpenensiTh
o01ue 1enu, pacrpeeNnaTb posid, 10roBapuBaThes APYT C APYTOM U T.1.).

IIpeaAMeTHBIMM _Pe3YJbTATAMM OCBOCHHS OOyYalomMMHU 8§ Kjacca MPOTPaMMBI IO XUMHUHU
SBJISIFOTCS CEAYIOIINE YMEHUS:
Obyuarowuiics Hay4umcs.
- XapaKTepHu30BaTh OCHOBHBIE METO/bI IO3HAHUS: HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT;
— ONHUCHIBATH CBOWCTBA TBEPABIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIETAI WX
CYILIECTBEHHbBIE TPU3HAKY;




pacKpbpIBaTh  CMBICI  OCHOBHBIX XMMHYECKHMX IOHSATUH  «aTOM», «MOJIEKYJay,
«XUMHUYECKUN JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBOY», «BAJIECHTHOCTHY,
«XMMHYECKasi PeaKLUsD», UCIOJIb3YsI 3HAKOBYIO CHCTEMY XUMUU;

pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHUsS MAacChl BEIIECTB, IOCTOSHCTBO COCTaBa,
ATOMHO-MOJIEKYJISIPHOW TEOPUH;

pa3ianyaTh XUMHYECKUE U (PU3UUIECCKHE SBIICHUS;

Ha3bIBATh XUMHUYECKHUE 3JIEMEHTHI;

OTIPE/ICIIATh COCTAB BEUIECTBA MO UX (hopmyrnam;

ONpENENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;

ONPEAENATh TUIl XUMUYECKOW PEaKIUU;

Ha3bIBATh MPU3HAKU U YCIIOBHS MPOTEKAHUS XUMHUECKUX PEaKIIMil;

BBIABJISTh INPU3HAKU, CBHUJICTEJIBCTBYIOUIME O NPOTEKAHUM XUMHUYECKOM pEaKLHUU IPHU
BBIIIOJIHEHUHM XUMHYECKOTO OIbITA;

COCTaBIATH (OPMYJIIbI OMHAPHBIX COCTUHEHUH;

COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIHIL;

coOuro1aTh MpaBmiia 0€301MacHON PadOThI IPU MPOBEICHUH OTIBITOB;

M0JIb30BATHCS JTA0OPATOPHBIM 000PYIOBAaHUEM U TIOCYAOH;

BBIYUCIISATh OTHOCUTEJBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB;

BBIUHCIISTH MAaCCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTa M0 (POopMyJie COeAMHEHNUS,
BBIYHCIIATh KOJMYECTBO, 00BbEM M MacCy BEIIeCTBa IO KOJIHYECTBY, 00bEMY, Macce
pEareHToB WK MIPOJYKTOB PEaKLIUH;

XapaKTepu30BaTh (PU3NYECKHE M XMMHUYSCKHAE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJOpO/Ia;

MoJIy4aTh U COOMpPATh KUCIOPO U BOJIOPO/I;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOA U BOJIOPO/I;
pacKpbIBaTh CMBICH 3aKOHAa ABOTaApO;

PacKpbIBaTh CMBICT MOHSATHUS «MOJISIPHBIN 00bEM»;

XapaKTepU30BaTh (PU3NUECKUE U XUMUUIECKHUE CBOWCTBA BO/IBI;

PacKpbIBaTh CMBICII IOHATUS «PACTBOP»;

BBIYUCIISATH MACCOBYIO JIOJIO PACTBOPEHHOTO BEIMIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOU JT0JIEN PACTBOPEHHOIO BELIECTBA;
XapakTepu30BaTh (U3MYECKHE U XHMHUYECKHE CBOMCTBA OCHOBHBIX  KJIAaCCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

ONPEAENATh NPUHAIECKHOCTDh BEUIECTB K ONPEACIEHHOMY KIIACCy COCTMHEHU;
COCTaBIATH (OPMYIIBI HEOPTAaHUYECKUX COSTUHEHHUN U3YUYEHHBIX KJIACCOB;

MPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KIJIACCOB
HEOPraHUYECKUX BELIECTB;

pacrno3HaBaTh OMBITHBIM MYTEM PACTBOPBI KUCIOT U LIEIOYEH MO U3MEHEHUIO OKPACKH
WHJUKATOPA;

XapakTepHU30BaTh B3aUMOCBSI3b MEXKIY KJIACCaAMH HEOPTaHUYECKUX COCTUHEHUN;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSCHATh (DU3WYECKUNM CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHUMHUYECKOTO
AJIEMEHTA, HOMEPOB IPYIII U Iepruoja B nepuoanueckoit cucreme .M. Menneneena;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOCHHS aTOMOB, CBOWMCTB JJIEMEHTOB B
npejesiax MajblX MePUOA0B U IIaBHBIX MOATPYII;

XapaKTEepPU30BaTh XUMHUYECKHE AJIEMEHTHI (OT BOJOpOAA JO KajlbIlMs) HAa OCHOBE HX
MOJIOKEHUs B nepuoandeckoit cucteme J[.M. MenneneeBa u 0COOCHHOCTE CTPOEHUS UX
aTOMOB,;

COCTaBJISITh CXEMbI CTPOEHHUs aTOMOB IMEpBbIX 20 3JEMEHTOB MEPUOJUUYECKON CHUCTEMBI
J.. Menneneena;

pacKkpbIBaTh CMBICIT XUMUYECKUX MOHSTUM: «XUMHYECKas CBA3bY,
«NEKTPOOTPUILIATETLHOCTDY;



— XapaKTepHW30BaTh  3aBHUCHUMOCTh  (DU3WYCCKUX  CBOMCTB  BEIIECTB  OT  THIA
KPUCTAJUIMYECKOU PEIIETKY;

—  ONpeAeNATh BUJ XUMUYECKOU CBS3HM B HEOPTaHUYECKHUX COCIUHCHHSIX;

-  u300paxaTh CXEMbl CTPOCHHS MOJICKYJ BEIIECTB, OOpPa30BaHHBIX pa3HbIMU BHIAMHU
XUMHYECKHX CBS3€ENL;

— OICHMBATh BJIMSHHUE XUMHUYECKOTO 3arps3HCHHS OKpY)KAIOIICH Cpeapl Ha OpTraHU3M
YeJI0BEKa,;

— TPaMOTHO 00paIlaThCsl C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HHU;

—  HOPOBOJMTHL OIBITH (J1a00paTOpPHBIE DKCIEPUMEHTHI) C HCIIOJb30BAHMEM aHAJIOTOBOIO
1a00paTopHOro 00opyaoBaHus U UpPoBoro 00opyaoBanus (1ieHTp «Touka pocTan).

Obyuarowuiics noay4um 803MONCHOCHb HAYYUMbCSL.

—  8bl0BU2AMb U NPOGEPSMb IKCNEPUMEHMAILHO 2UNOME3bl O XUMUYECKUX CEOUCMBAX
sewecms Ha OCHO8e UX COCMABA U CMPOEHUS, UX CNOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe
peaxyuu, o xapakmepe u nPOOYKMax PasiudHblX XUMULECKUX PeaKyull;

- Xapaxmepuzoeams eeujecmsd no cocmagy, CMpOeHUro U CEOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CLEOCMBEHHbIE CBS3U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU 8EUeCmEd;

- cocmasnams  YpAGHeHUs.  PeaKyul, — COOMBEmCMmEVIOWUX  Nocaed08amenibHOCmu
npespauieHull HeOP2aHU4eCKUx 6euecmes PasiuiHblX Kiaccos;

—  UCNONb306aMb NPUOOPeMEHHble 3HAHUA O] IKOIOSUHECKU SPAMOMHO20 NOBEOCHUsl 8
OKpycaiouiell cpede; UCNOIb308AMb NPUOOPEMEHHbIE KIIO4eble KOMNEMEHYuu npu
BLINOJIHEHUU NPOEKMO8 U YHeOHO-UCCIe008AMENbCKUX 3a0ay NO U3YYEHUI) CBOUCMS,
Ccnoco608 Noy4enust U pacno3HABAHUS BEUECME,

—  00bEeKMUBHO OYEHUBAMb UHMOPMAYUIO O 8eUeCBAX U XUMUUECKUX NPOYeCccax,

—  Kpumuuecku OMHOCUMbCA K NCeBOOHAYYHOU UHGOpMayuU, Hed0OpOCOBeCMHOU peKilame
8 CpedCcmeax mMaccosou uHpopmayuu,

—  0CO3HABAMb 3HAYEHUE HEOP2AHUYECKOU XuMuu OISl NPAKMUYeckou OesmeibHOCmu
yenoeexa,

- co30asamb MoOenu U cxembl Ol peuleHuss Y4eOHbIX U NO3HABAMENbHbIX 3a0ay,
NOHUMAMb HEe0OX00UMOCMb COONIOOEeHUsI NPEONUCAHULL, NPedNacaemblX 8 UHCMPYKYUSIX
N0 UCNONL30BAHUIO IEKAPCME, CPeOCmE ObIMOBOU XUMUU .

2. Copep:xanue y4eOHOro npeamera «Xumus». 8 Kiacc

[IpakTHyeckas dYacTh Yy4eOHOro coJepKaHHMsl MpeaMeTa YCHIIeHa MaTepHallbHO-
TEeXHUUECKOH 0a30ii ieHTpa «Touka pocTay, UCIOIB3YEMOI0O JUIsl peaan3auu o0pa3oBaTeIbHbIX
porpaMM B paMKax MperojaBaHusi OuoJIoruu.

Beenenue

XruMHs — HayKa O BEIIECTBAaX, MX CBOMCTBaxX M IpeBpameHusx. [loHATne o XuMHUYeCKOM
aJIeMeHTe U (hOpMax ero CymecTBOBaHHUS: CBOOOAHBIX aTOMaX, MPOCTHIX U CIOKHBIX BELIECTBAX.
[TpeBpamenus BemecTB. OTaNUNE XMMUYECKUX PEaKIUi OT PU3NUecKuX siBieHuil. Poiab xumun
B JKM3HU yenoBeka. ['eModpunus u xemogpoOus. Kparkue cBeieHUsI U3 UCTOPUHM BO3ZHUKHOBEHUS
u pa3Butus xumuu. llepmon anxumuu. Ilonstue o ¢unocodpckom kamue. Xumus B XVI B.
PasButne xumun Ha Pycu. Poib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBICHUH XMMUYECKON HAyKH —
pabotel M. B. JlomonocoBa, A. M. Bytneposa, /I. 1. MenneneeBa. XuMudeckass CUMBOJIHMKA.
3HaKH XMMHMYECKHUX DJJIEMEHTOB M TMPOMCXOXKJIEHUE HUX Ha3BaHUM. Xumuueckue (HopmyIibl.
WNunexkcel n ko3dduumentsl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJspHas Macchl. Pacuer
MaccoBOM JOJM XHUMHUYECKOTOo 3JeMeHTa Mo Qopmysie BemecTBa. [lepmoaudeckas cucrema
xuMuyeckux siemeHToB Jl. M. MenzeneeBa, ee cTpykTypa: Maible W OOJbIINE TNEPHOMBI,
rpynnel U MOATpyNmbl (rnaBHas U mnobounas). Ilepuogmueckas cucreMa Kak CIpPaBOYHOE
nocoOue JUIst MOJTy4eHHs CBEACHNN O XUMUYECKUX JIeMEHTAaXx.

ATOMBI XUMHYECKHX 3JIeMEHTOB



ATOMBI Kak (opMa CyIIeCTBOBAHUSI XMMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEIEHUS O CTPOECHUU
aToMoB. JlOKa3aTenbCTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. [lmaneraphas
MozeNlb cTpoeHHus: atoMa. CocTaB aTOMHBIX s/I€p: IMPOTOHBI M HEUTPOHBL. OTHOCUTEIbHAS
aroMHas Macca. B3anuMOCBA3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHAS ATOMHAs
Macca». M3MeHeHHe uuclia MPOTOHOB B siipe aromMa — OOpa30oBaHHE HOBBIX XUMHYECKHX
9JIEMEHTOB. lI3MeHeHne 4nciaa HEUTPOHOB B sIpe aromMa — OOpa3oBaHHE M30TOIOB.
CoBpeMEHHOE ONpeNeNICHUE MOHATUA «XUMUYECKUNA 3JeMeHT». M30Tomnbl Kak pa3sHOBUAHOCTU
aTOMOB OJTHOTO XMMHYECKOT0 JJIEMEHTA.

OnexTpoHbl. CTpoeHHE 3IEKTPOHHBIX 00O0JIOYEK aTOMOB XUMHYecKHX ayeMeHToB No 1—20
nepuoguueckoit cucremsl [I. 1. MenneneeBa. IloHATHE O 3aBEPIICHHOM M HE3aBEPLICHHOM
JJIEKTPOHHOM cjioe  (3HepreTuueckoM ypoBHe). Ilepuoguueckas cucTeMa XHUMHYECKHX
anemenToB J[. V1. MeHpeneeBa u CTpOeHHE aTOMOB: (PM3MUYECKUN CMBICI MOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEpA TpyNIbl, HOMEpa Inepuoaa. M3MeHeHHe 4ucia 3JEKTPOHOB HA BHEIIHEM
AIIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOTO 3JEeMEHTa — OOpa3oBaHHE IMOJIOKUTEIbHBIX U
OTpULATENIbHBIX HOHOB. MoHBI, 00pa3oBaHHbIE aTOMAMH METAJUIOB M HeMeTaJIoB. [IpuyuHbI
M3MEHEHHUS METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB B IiepuoAax u rpymnmnax. OdpazoBanue
OunapHbix coeauHeHud. [lonsitTue 00 moHHOHN cBs3u. CxemMbl 0Opa3oBaHUS HWOHHOW CBSI3U.
B3anmMopelicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXAY co00il — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ HpOCThIX BemlecTB. KoBajeHTHas HENoJisipHas XHUMHYECKas CBS3b.
DJEeKTPOHHBIE U CTPYKTYpHBIE (GopMynbl. B3aumozeiicTBue aTOMOB XHMHUYECKHX 3JIEMEHTOB-
HEMETAUIOB MeXAy co0oii — oOpa3oBaHue OWHApHBIX COEIWHEHUN HEMETaJUIoB.
DIEeKTPOOTPULIATENLHOCTE. [oHsATHE 0 KOBaJIEHTHOM MOJISIpPHOM CBsI3u. B3anMoseiicTBue aToMoB
XUMHYECKHX 3JIEMEHTOB-METAIJIOB MEXAy cO00i — 00pa3oBaHHE METaNIMYECKUX KPUCTAILIOB.
[ToHsTHE O METATUIMYECKON CBSI3H.

IIpocThie BemecTBa

[TonoxxeHne MeTamioB U HEMETAIOB B IEPUOJUYECKON CUCTEME XMMUYECKUX 3eMeHToB [[. U.
MenpneneeBa. Baxseillne mpocTble BElIECTBA — METAJUIbL: JKEIE€30, ANOMUHUM, KaJbLIMiA,
MarHui, Hatpuil, kanuid. OOmmMe Qu3nMyeckue CBOMCTBa MeTauloB. BakHelne mnpocTbie
BEIIeCTBA — HEMETalIbl, OOpa30BaHHbBIE AaTOMaMH KHUCJIOpPOJa, BOJOpOJA, a30Ta, Cephl,
docdopa, yriaepona. CriocoOHOCTh ATOMOB XMMUYECKUX JJIEMEHTOB K 00Pa30BaHHUIO HECKOJIBKHUX
IPOCTHIX BEIIECTB — AJIOTPONHs. AJIOTPOIIHbIE MOAUPUKALIMK KUCI0poaa, ¢pochopa u ojoBa.
Mertannuueckie 1 HEMETAJUIMUYECKHE CBOMCTBA MPOCTHIX BewecTB. OTHOCUTENBHOCTh JENEHUs
IIPOCTBIX BELIECTB Ha MeTayyibl U HeMmeTasuibl. IlocrostHHas ABoragpo. KonmnuecTBo BemecTsa.
Monb. Monspras Macca. Monsipablii 00beM razooOpasHbIX BellecTB. KpaTHble eIUHHIIBI
KOJIMYECTBA BEIIECTBA — MMWUIMMOJIb U KWJIOMOJIb, MUJUIUMOJISIPHAs. U KUJIOMOJISIPHAST MacChl
BEIIECTBA, MUJUIMMOJIAPHBIM M KUJIOMOJISIpHBIM 00BEMBI ra3000pa3HbIX BellecTB. PacueTsl ¢
MCIIOJIb30BAaHUEM TOHATHI «KOIWYECTBO BEIECTBAY», «MOJIAPHAS Maccay», «MOJISIPHBIM 00BEM
ra3oB», «IIOCTOSTHHass ABOTaapo».

CoeanHeHus1 XHMHUYECKHX YJICMEHTOB.

Crenenb okucienus. OnpeseneHne CTeneHn OKUCIICHUS 3JIEMEHTOB M0 XUMUYECKOH (opmyiie
coeaunenusi. CocraBineHue (GopMmysl OMHAPHBIX COEIMHEHMH, OOLIMI crHoco0 MX Ha3bIBaHUS.
bunapHble coeauHEHMs: OKCUABI, XJOpHUAbI, cyiabduasl u 1p. CocrtaBieHue ux ¢GopMmyll.
[IpencraBuTenn OKCUAOB: BOAA, YIJIEKUCIBIA ra3 W HerameHas u3BecTb. lIpencraBurenu
JETYyYNX BOJOPOJHBIX COEIWHEHHH: XJIOPOBOJIOpOA M ammuak. OCHOBaHHUA, MX COCTaB H
Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMI B Bojie. Tabiuia pacTBOPUMOCTH THIPOKCHIOB U COJIEH B
Boze. IlpencraBurenu 1mienmoden: THUAPOKCHABI HaTpus, Kanuusd W Kaublusa. [lonstme o
KAaueCTBEHHBIX peakuusax. Muaukaropsl. I3MeHeHre OKpaCKU MHIUKATOPOB B IEIIOYHOU CpElE.
Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamus kucnot. [IpencraButenu KUCIOT: cepHad,
coisiHas M as3o0THasA. lI3MeHeHue OKpackM HWHAMKATOpPOB B KHUCIOTHOM cpene. Conm Kak
MIPOU3BOJHBIE KHUCIOT M OCHOBaHMU. VX cocraB m Ha3BaHMs. PacTBOpUMOCTH coOJied B BOJE.
[IpencraButenu coseid: xiopuna HaTpus, KapOoHaT u ¢ocdar kampuus. AMopdHBIE U
KPUCTAJUIMYECKUE BEIIECTBA. MEXMOJIEKYISIPHBIE B3aUMOJECUCTBUA. THUIIBI KPUCTAIUINYECKUX



PELIETOK: MOHHAs, aTOMHAas, MOJEKYJISIpHAsI U METaJUIM4ecKas. 3aBUCUMOCTb CBOMCTB BEILECTB
OT THUIOB KPUCTAUIMYECKUX pELIETOK. BemecrBa MOJIEKYISPHOTO W HEMOJEKYJSAPHOIO
CTPOEHHMsI. 3aKOH IIOCTOSIHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISPHOIO CTpoeHHs. Yuctsie
BellecTBa U cMecu. [IpuMepsl KUAKHUX, TBEPABIX U razoo0pa3HbIx cmeceid. CBOWCTBA YMCTHIX
BellecTB U cMecedl. Mx cocraB. MaccoBas u oObeMHasi A0JIM KOMIIOHEHTa cMecu. Pacyersl,
CBSI3aHHBIE C MCIIOJIb30BAHUEM IIOHATHUS «JIOJIS.

HN3meHeHus, NPOUCXOASILIHE C BellleCTBAMHU

[ToHnsTHE ABIEHUN KaK W3MEHEHUH, MPOUCXOMSIIMX C BEIIECTBAMU. fIBJIEHUs, CBSI3aHHBIE C
U3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOEHUs BEUIECTBA IMPU IOCTOSHHOM €ro COoCTaBe, —
¢busnueckue sBrueHUs. Dusnueckue SBICHUS B XUMHUHU: JUCTUUIALUSA, KPUCTALIH3AINS,
BbIMIAPMBAHUE U BO3TOHKA BEUIECTB, LICHTPU(YTrUpoBaHue. SIBIEeHUS, CBI3aHHBIE C U3MEHEHUEM
COCTaBa BEUIECTBA, — XMMHU4YECKUE peakuuu. lIpu3Haku U ycClIOBHs NPOTEKAHUS XUMUYECKHUX
peakiuii. [TonsTre 00 K30 - U PHAOTEPMUYECKUX peaKIMsIX. Peakium ropeHuss Kak 4acTHBIN
Clly4ail 3K30TEpMUYECKUX peaKLUii, IPOTEKAIOLUX C BBIJCIECHUEM CBETA. 3aKOH COXpPaHEHUs
Macchl BEHIECTB. XHUMHUYECKHE ypaBHEHHUSA. 3HAYeHHE UHACKCOB U  KOI(PQPUIIMEHTOB.
CocraBiieHHE YpPaBHEHMM XHUMHYECKHX peakuuid. PacdeTrbl M0 XUMHUYECKUM YpPaBHEHHSIM.
Pemmenne 3aau Ha HaXOXKJIEHUE KOJMYECTBA BEIIECTBA, MACChl HIIM 00BbEMa MPOIYKTa PEaKuu
[0 KOJMYECTBY BElIeCTBa, Macce WIM 00beMy MCXOAHOro BellecTBa. PacueTsl c
UCIIOJIb30BAHUEM TIOHATHS «JOJs», KOIJla MCXOJHOE BEIIECTBO JAHO B BHUJE pacTBopa C
3aJJaHHOM MacCOBOW JIOJIE PACTBOPEHHOI'O BEILIECTBA WIIM COAECPKHUT OMPEACIEHHYIO IOJIIO
npumecei. Peakiuu paznoxenus. [loHsaTre o ckopocT XUMHUecKuX peakuui. KaranuszaTtopsl.
®epmentsl. Peakiinu coenunenus. Karanutudeckne u Hekatanutuieckue peakuuu. O0patumbie
U HeoOpaTumble peakuuu. Peakiuu 3amernieHus. DNEKTPOXUMUYECKUN psif HAOpsHKEHUN
METaJUIOB, €ro0 MWCIOJb30BAHUE I IMPOTHO3UMPOBAHMS BO3MOXKHOCTH IPOTEKAHUS DPEaKLUN
MEXIy METaJJIaMU U pacTBOpaMu KUCHOT. Peakuiuy BBITECHEHHS] OTHUX METAJIJIOB U3 PacTBOPOB
UX COJed JpyrumMu MerauiamMu. Peaknmm oOmeHa. Peaknmu HedTpanu3anuu. Y CIIOBHUS
MPOTEKaHUs Peakiiii oOMeHa B pacTBOpax /10 KOHIA. THIBI XMMUUYECKUX PEaKIHii (110 MPU3HAKY
«UYUCJIO M COCTAaB MCXOJHBIX BELIECTB U MPOAYKTOB pPEaKIMHU») HA MPUMEPE CBOMCTB BOBI.
Peakuus pasiioxkeHus: — 3JIEKTPOJIU3 BOJBI. Peakunu coenMHEHNsT — B3aMMOJECUCTBUE BOBI C
OKCHJIaMH MeTauioB U HemeTauioB. IlonaTtne «ruapokcuap». Peaknum 3amenmeHus —
B3aMMOJICHCTBHE BOJbI C IMICTOYHBIMH U IIEJIOYHO3EMENTbHBIMU MeTaiaMu. Peakiuu oOMeHa
(Ha npumepe TUAPOIN3a cynbdua AITIOMHAHMS u Kapbuia KaJIbLUs).
IIpakTukym Ne 1 IIpocreiimme onepanuu ¢ BemecTsoM

1. [IpaBuna TexHUKH O6€30MAaCHOCTU MpU paboTe B XUMHUUYECKOM KaOuHete. [Tpuembl oOpaiieHus
¢ 1abopaTopHBIM 000pYAOBaHHUEM U HarpeBaTeIbHBIMH MPUOOPAMH.

2. Habnroienus 3a M3MEHEHUSIMHU, IPOUCXOASIIUMU C TOPSAIIEH CBEUOM, U UX OMKCAHUE.

3. AHanu3 MOYBEI U BOJEL.

4. Ilpu3Haky XUMUYECKUX PEAKIIUM.

S.IIpuroroBiieHHE pacTBOpa caxapa M ONPEAECICHUE MaCcCOBOW JOJM €ro B pPacTBOpE.
PacTrBopenne. PacTBopbl. CBolicTBa pacCTBOPOB 3J1€KTPOJIUTOB.

PactBopeHne kak ¢Gu3uKo-XxuMHUECKUW mporiecc. [loHATHe O ruapaTax U KpUCTALIOTHUIpATaX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEIIECTB OT TeMIeparypbl. HacelllleHHbIE, HEHACBIMIEHHBIE W IIEPECHIIIECHHBIE PACTBOPHI.
3HavYeHHE PacTBOPOB JIJIsi MPHUPOIBI U CEIBCKOTO X03siiicTBa [loHsATHE 00 AIEKTPOIUTHYECKON
JUCCOIMAIMU. DJEKTPOJIUTHI M HEDJIEKTPOIUTHl. MeXaHU3M JTUCCOIMAIMU JJIEKTPOIUTOB C
Pa3JIMYHBIM TUIIOM XUMHUYECKOH CBsI3H. CTENEHD ANEKTPOIUTHYECKON Aucconuani. CHIIbHbBIE U
ciabpie 37eKTPOaUTH. OCHOBHBIE TOJIOKEHUS TEOPUHU DJIEKTPOIUTHUYECKON JAUCCOLMAINH.
HonHble ypaBHEHUs peakivil. YCIIOBUS MPOTEKaHMs PeaKIMH OOMEHa MEXIy AJIEKTPOJIUTaMU
JI0 KOHIIa B CBETE MOHHBIX IpecTaBieHnii. Knaccudukaius HOHOB U X cBoiicTBa. KucmoTsl, ux
Kkjaccugukanus. Juccounanus KUCIOT M UX CBOICTBa B CBETE TEOPUHU DIEKTPOIUTHUECKOMN
auccouranmu. MoJeKyJIsipHbIe U HOHHBIE YPABHEHUS PEAKLUN KUCIOT. B3auMo1eiCcTBHE KUCIIOT
C MeTajulaMU. DJIEKTPOXUMHUYECKHI PsAJl HANpsHKEHUH MeTauioB. B3zammopaeicTBhe KUCTOT C



OKCHJIaMH METAJIOB. B3anMOJENCTBHE KHCIOT C OCHOBAaHUSIMH — pEaKLUsl HEUTpaIu3alvH.
BsaumopeiictBue kucinor ¢ comsimMu. Mcmonb3oBaHue TaOMMIBI  PaCTBOPUMOCTH IS
XapaKTePUCTUKU XUMUYECKUX CBOMCTB KucCIOT. OcHOBaHUS, UX Kiaccudukanus. Juccounanus
OCHOBAHUH U UX CBOMCTBA B CBETE TEOPUU IJIEKTPOJUTUYECKON Jucconuanuu. Bzanmonencreue
OCHOBaHUN C KHUCIIOTaMH, KHUCJIOTHBIMU OKCHJIAaMU U coyiiMu. Mcronb3oBaHue TaOIHIIbI
pacTBOPUMOCTH JUISI XAapAaKTEPUCTUKM XUMHYECKHMX CBOWCTB OCHOBaHMM. PasioxeHue
HEPACTBOPUMBIX OCHOBaHUIl mnpu HarpeBanuu. Coiu, UX Ki1accuuKaus U AUCCOLUAIMS
pa3IMyYHbIX TUIOB cosieid. CBOWCTBA COJIEH B CBETE TEOPHUM SJIEKTPOIUTHUUYECKON IHMCCOLMALINU.
B3auMopeiicTBue cosield ¢ MeTalllaMM, yCJIOBHS IPOTEKaHWs 3THX peakuuid. BzammopeiictBue
COJIE C KHUCJIOTaMM, OCHOBAaHUSAMH M coJsiMU. Vcronb3oBaHue TaOIUIBI PACTBOPUMOCTH ISt
XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB coieill. O0oOmieHue cBeneHuil 00 oOKcHaax, HX
KJIACCU(UKALMM M XUMHUYECKUX CBOMCTBaX. ['eHETHUeCKHe psIbl METAUIOB U HEMETaJUIOB.
I'eneTnueckass CBA3b MEXAY KJacCaMM HEOPraHMYECKUX  BemecTB.  OKUCIUTENIbHO-
BOCCTAHOBUTEJbHBIE peakiuud. OKUCIUTENIb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE.
Peakuuu woHHOro oOMEHa U OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBbIE peakiuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMH METOJIOM JJICKTPOHHOro OajaHca.
CBoiicTBa NpPOCTBIX BEHIECTB — METAJUIOB M HEMETaUIOB, KHUCJIOT W COJIEM B CBETe
MPEJICTABICHUA 00 OKUCITHTEILHO-BOCCTAHOBHTEIIHHBIX ITPOIIECCaX.

IIpakTukym Ne 2 CBoiicTBa pacTBOPOB 3JIeKTPOJIUTOB

6. Monnble peakuuu

7. YcnoBust IpOTEKaHUSI XUMUYECKUX PEAKIUN MEXAY PaCTBOPAMHU 3JIEKTPOJIIUTOB 10 KOHIIA

8. CBoiicTBa KHCJIOT, OCHOBAHHI, OKCUJOB U COJICH.

9. Pemenue sKkcriepuMEHTaIbHBIX 33/1a4.

IopTpeTHas rajiepest Be IMKMX XUMHKOB

[Tapauensc, Pobept boitnb, JlIomonocos, JlaByasse u npyrue.

3. TemaTH4ecKkoe IIAHNPOBAHHE Y4eOHOI0 MpeaMeTa «XumMus». 86 Kiaace

(c yyerom padoyeil mporpaMMbl BOCIIMTAHMS M NPHMeHeHHMs] 000pPYI0BaHHUSI LEHTPOB
00pa3oBaHUsl €CTECTBEHHO-HAYYHOH M TEXHOJOrH4eckol HampasieHHoOcTeld «Touka
pocra»)

Tema KoauuecTBO OcHOBHbIE HATIPABJICHUS HUcnoab3oBaHue
4acoB BOCIIUTATEJbHOMN AeATEJbHOCTH uu¢poBoro u
aHAJIOT0BOI0
o0opynoBaHust
HeHTpa
€CTeCTBEHHO-
HAYYHOH U
TEeXHOJOTH4IeCKOoM
HANPaBJIEHHOCTEl
«Touka pocra»

BBenenue 5 Pa3BuTHEe HABLIKOB COBMECTHOM
paboThl, yMeHus paboTathb
CaMOCTOSITEITLHO, TPaBUITBHO
OIICHMBAS CMBICII U IOCIEICTBUS
CBOUX JIEHUCTBUM.

BocnuTtanne yBaXUTETEHOTO
OTHOIICHHS K 9YKOMY
BBICKA3bIBAaHUIO U MHEHHIO,
yBa)kKeHHE ITpaBa J000ro
YyeJIoBeKa Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHCHHE.




Bocnuranne akkypaTHOCTH IIpU
BBIIOJIHEHUH 3aJaHUH.
CrumynupoBaHue
MO03HABATEIbHON MOTUBALIUU
00y4aroIuxcs yepe3 NpUuMEHEHUe
WHTEPAKTUBHBIX (hOPM OO0yUCHHUS.
®opMHUpOBaHUE T03HABATEIbHBIX
MOTHBOB, HAIIPABJICHHBIX Ha
[10JIy4€HUE HOBBIX 3HAHUM
Ymenue GopmMynupoBath U
JI0Ka3aTeJIbHO apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS Ha
AKTyaJIbHbIE COLIMAJIbHBIE TEMBI

ATOMBI XUMHYECKUX
9JICMCHTOB

Pa3BuTHe HaBBIKOB COBMECTHOM
paboThI, yMEeHHUs paboTaTh
CaMOCTOATENIbHO, MPABUILHO
OLICHUBAS CMBICJ U ITOCIICICTBHS
CcBOUX HelicTBUN. Bocuranue
YBXUTEILHOTO OTHOILIEHUS K
4y>KOMY BBICKa3bIBAHHUIO U
MHEHHUIO, YBOXKECHHE MPaBa
JIF000r0 YeIoBeKa Ha
COOCTBEHHOC
apryMEHTHPOBAaHHOE MHEHHUE.
Bocnuranne akkypaTHOCTH IpU
BBIITOJITHCHUY 3aIaHHH.
CrumynupoBaHue
MMO3HABAaTEIIHbHOI

MOTHBAIIMM 00YyYaroIINXCs yepe3
MIPUMEHEHNUE NHTEPAKTUBHBIX
¢dbopM o0OyueHusl.
dopMUpOBaHUE MTO3HABATEIbHBIX
MOTHBOB, HallpaBJICHHBIX Ha
MOJIYYEHUE HOBBIX 3HAHMM.

JlaTuuk Temneparypsl
IIJJATUHOBBIN, JaTYUK
TEMIIEPATYPbI
TepMONIapHBIN

IIpocTeie BemecTBa

Pa3BuTie HaBBLIKOB COBMECTHOM
paboThl, yMeHus paboTaThb
CaMOCTOSITEIILHO, TPABUIIHLHO
OIICHMBASI CMBICIT U ITOCIICICTBUS
CBOMX JICHCTBUM.

BocnuTtanue yBaXUTETEHOTO
OTHOIICHHS K 9yKOMY
BBICKA3bIBAaHUIO U MHEHHIO,
yBa)kKeHHE ITpaBa J000ro
YyeJIoBeKa Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHEHHE.
BocnuTanue akkypaTHOCTH TpU
BBITIOTHEHUHN 3aIaHUH.
CtumynupoBaHue
IM03HABaTEIILHOM

MOTHBAIIMH 00YYarOIIUXCS Yepe3
MIPUMECHEHNE UHTCPAKTUBHBIX
¢dbopM o0yueHusl.

[Tpubop 11st ONIBITOB €

AIEKTPUUECKUM
TOKOM, naatuvk pH,
JaTUYHK BBICOKOM
TeMIepaTypbl, JaT4YuK
TeMIepaTypsl
IUIATHHOBBII




®opMUpOBaHUE ITO3HABATEIBHBIX
MOTHBOB, HAaIIPaBJICHHBIX Ha
IIOJIYYEHUE HOBBIX 3HAHMM.

Coenunennusa
XUMHUYECKUX
3JIEMEHTOB
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Ymenue GopmMynupoBath U
JIOKa3aTeJIbHO apryMEHTHUPOBAaTh
COOCTBEHHYIO TOUKY 3pEHHUS Ha
aKTyaJIbHbIE COLIMAJIbHBIC TEMBI,
Hcnonw3oBanue GopM UTpHL,
Kelca 1 MO3rOBOr0 HITypMa, C
UHTETPUPOBAHUEM DJIEMEHTOB
KOJUIEKTUBHOI'O TBOPYECTBA C
LEJIbI0 PAa3BUTHSI LIEHHOCTHBIX
OPUEHTHPOB JTUYHOCTHOTO U
COLIMAJILHOTO Pa3BUTHUS
YYaIuxcs.

BocnuTanue yBaXUTETEHOTO
OTHOIIICHUS K Uy KOMY
BBICKA3bIBAHUIO U MHEHHIO,
yBa)KEHUE IIpaBa Jr000ro
YeloBeKa Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHEHUE.
BocnuTanue akkypaTHOCTH TpU
BBITIOJIHEHHUH 33]JIaHUI.
CrumynupoBaHue
M03HABATEJIbHON MOTUBALIUU
00y4aromuxcs yepe3 NpuMeHeHue
MHTEPAKTHBHBIX (OPM
0o0y4eHusl.

dopMUpOBaHUE TTO3HABATEIBHBIX
MOTHBOB, HallpaBJIEHHBIX Ha
MOJIyYeHUE HOBBIX 3HAHHM.
Pa3BuTHe HaBbIKa CPAaBHEHHUS
yepe3 BOCITUTaHNe
HKOJIOTUYECKOT'O MBIIIICHHUS,
I'YMaHHCTHYECKOTO MBILIJICHUSI.

Hatuuk pH

HN3meHeHus,
MIPOUCXOJISIINE C
BEISCTBAMHU
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Bocnuranue yBaKuTeIbHOTO
OTHOILEHHS K YYKOMY
BBICKa3bIBAaHUIO 1 MHEHHUIO,
yBa)kKEHHE IIpaBa Jr000ro
YeJoBeKa

Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHEHHE.
Bocnranue akkypaTHOCTH TIPH
BBITTOJIHEHUH 3aJITaHHH.
CrumynupoBaHue
MO03HABATEIbHOM

MOTHBAIIMH 00YyYarOIIUXCs yepe3
NPUMEHEHHE UHTEPAKTUBHBIX
dbopm

00ydeHusl.

YMeHnue popmMynupoBarh U
JI0Ka3aTeIbHO apryMEHTHPOBATh

Becsl a5iekTpoHHBIE,
JTaTYUK BBICOKOM
TeMnepaTypsl,
JATYUK TEMITEPATYPhI
IIaTUHOBBIN, TaTUUK
pH




COOCTBEHHYIO TOUKY 3pPEHUS Ha
aKTyaJIbHBIC COIMANIbHBIC TEMBI,
Hcnonb3oBanue GopM Urpshl,
Keiica 1 MO3TOBOTO LITypMa, C
UHTEIPUPOBAHUEM 3JIEMEHTOB
KOJUIEKTUBHOTO TBOPUYECTBA C
EIIbIO Pa3BUTHUS [ICHHOCTHBIX
OPHEHTHPOB JINYHOCTHOTO U
COIIMAJIBHOTO PAa3BUTUS
yUaIuxcsl.

dopmupoBaHKe TO3HABATEILHBIX
MOTHBOB, HAaIIPaBJICHHBIX Ha
NOJTy4EHHE HOBBIX 3HAHHH.
Pa3BuTHe HaBBIKA CpaBHEHUS
yepe3 BOCITUTAHHE
HKOJIOTUYECKOTO MBIILICHUS,
I'YMaHUCTUYECKOTO MBIIILICHHUSL.

[TpakTkym Nel. 5 BocnuTanue yBaXUTEIBHOTO Becbl 251eKTpOHHEIE,
IIpocreiimne OTHOUICHUS K 4Y>)KOMY JATYMK BBICOKOHN
oIepanuu C BBICKA3bIBAHUIO U MHEHMUIO, TEMIIEPATYyPBI,
BELIECTBOM yBa)KEHUE IIpaBa Jr000ro JaTYUK TEMIIEPATYpPbI

4eJI0BEeKa Ha COOCTBEHHOE IUIATUHOBBIN, JaTYNK

apryMEeHTHPOBaHHOE MHEHHUE. pH

BocnuTtanue akkypaTHOCTH IIpU

BBIIIOJIHCHUHY 3aJjaHUM.

CrumynupoBaHue

II03HABATEJILHON

MOTHUBAIMH 00yYaIOLINXCsl yepe3

IIPUMEHEHNE UHTEPAKTUBHBIX

dbopM oOyueHusl.

®opmMHUpoBaHUE TO3HABATEIBHBIX

MOTHBOB, HAaIIPABJIEHHBIX Ha

M10JTy4Y€HUE HOBBIX 3HAHUH.
PactBopenue. 12 BocnuTanue yBaXUTEIBHOTO JlaTuuk Temneparypsl
PactBopsl. CBoiicTBa OTHOUICHUS K 4Y>)KOMY IIJIATUHOBBIM,
pacTBOpOB BBICKA3bIBAaHUIO U MHEHMUIO, AJIEKTPOHHBIE BECHI,
AIIEKTPOJIUTOB yBa)KEHHE IIpaBa Jr000ro Habop naboparopuu

yeJI0BEKa Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHCHHE.
Bocnuranue akkypaTHOCTH MPH
BEBIIOJTHEHUH 3aJaHUH.
CrumynrpoBaHue
IM03HABaTEIILHOM

MOTHBAIIMH 00YYArOIIUXCS Yepe3
NPUMEHCHHE HHTEPAKTHBHBIX
dopm oOyueHus.
dopMupoBaHUE MMO3HABATEITHLHBIX
MOTHBOB, HAIIPABJICHHBIX Ha
MOJTyYeHUE HOBBIX 3HAHHH.
Pa3BuTue HaBbIKa CPaBHEHUS
Yyepe3 BOCITUTAHUE
JKOJIOTHYECKOTO

I'MA, natuuk pH,
J103aTop 00bEMa
KHUJIKOCTH, OFOpETKA.




MBIIICHHS], TYMaHUCTHYECKOTO
MBIIIICHUS.

Ymenue hpopMyaupoBaTh U
JI0Ka3aTeJIbHO apryMEHTUPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS Ha
AKTYaJIbHBIE COIIMAIBHBIC TEMBI.

IIpakTuxym
Ne2.CBolicTBa
AJIEKTPOIUTOB

BocnuTaHnue yBaXUTEIbHOTO
OTHOILEHHS K YyKOMY
BBICKa3bIBAHUIO 1 MHEHHIO,
yBa)KE€HHE I1paBa JIr000ro
4eJI0BEKa Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHEHHUE.
Bocnuranne akkypaTHOCTH IIpU
BBINOJIHEHUH 3aJJaHUH.
CrumynupoBaHue
II03HABATEIbHOM

MOTHBAIH 00YYaIOIINXCsl Yyepes3
IPUMEHEHHE UHTEPAKTUBHBIX
¢dopM o0OyueHusl.
dopmMupoBaHHe [T03HABATEIbHBIX
MOTHBOB, HAaIIPaBJICHHBIX Ha
MOJIyYeHHE HOBBIX 3HAHUH.

JlaT4MK TeMIepaTyphl
IUIATHHOBBIH,
AJIEKTPOHHBIC BECHI,
Habop JabopaTopun
I'MA, natuuk pH,
n03aTop 00bEéMa
KUIKOCTH, OFOpETKa.

[TopTpetHas ranepes
BEJIMKUX XUMHUKOB

Bocnuranue yBaKUTEILHOTO
OTHONICHHS K UyKOMY
BBICKA3bIBAaHUIO U MHEHHIO,
yBa)KEHUE IIpaBa Jr000ro
YyeJIoBeKa Ha COOCTBEHHOE
apryMEHTHPOBAHHOE MHCHHE.
BocnuTanue akkypaTHOCTH TIpU
BBITIOTHEHUHN 3aJIaHHH.
CrumynupoBaHue
IM03HABaTEIILHOM

MOTHBAIIMH 00YYarOIIUXCS Yepe3
MIPUMECHECHUE UHTCPAKTUBHBIX
dbopM oOyueHusl.
dopMupoBaHUE MTO3HABATEITHHBIX
MOTHBOB, HAIIPABJICHHBIX HA
MOJTy9YeHHE HOBBIX 3HAHH.

IToBTOpEeHME

BocnuTanue yBaXHUTEIbHOTO
OTHOULIEHMSI K UyKOMY
BBICKA3bIBAaHUIO U MHEHHUIO,
yBa)KE€HHE IpaBa J000ro
YyeJioBeKa Ha COOCTBEHHOE
apryMEeHTHPOBAaHHOE MHEHME.
BocnuTanue akkypaTHOCTH Hpu
BBITNIOJTHEHUH 3a/1aHUM.
CrumynupoBaHue
[I03HABATEIbHON

MOTHBAIIMH 00yYaroIIUXCs yepe3
IPUMEHEHHUE UHTEPAKTUBHBIX




dbopm oOyueHusl.

HToro
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4.KajieHnapHO-TeMaTHYECKOe IJIAHMPOBaHHNe Y4eOHOro npeamMera « XumMus». 80 Kiacc

Ne Hara Tema ypoka KosmuectBo
n/n 4acoB
1 yeTBepTH
Beenenne (5 yacos)
1 01.09 | IIpeamer xumuu. BemectBa. BBOIHBIN HHCTPYKTaX MO 1
TEXHUKE 0€30I1aCHOCTH
2 06.09 | IlpeBparmienust BemecTB. Poib XMMUU B )KH3HH YEIOBEKA 1
3 08.09 | Kpatkwii OuepK UCTOPHH PA3BUTUS XUMUHU 1
4 13.09 [Tepuonnueckas cuctemMa XUMHYEeCKuX 3eMenToB J1.1. 1
MeneneeBa. 3HaKM XUMHUYECKUX DJIEMEHTOB
5 15.09 | Xumuueckue ¢popmyinbl. OTHOCUTENbHASI ATOMHAS U 1
MOJICKYJISIpHAST MACCHI
ATOMBI XHMHYECKHX 3JIeMeHTOB (8 yacoB)
6 20.09 | OcHOBHBIC CBEJICHUS O CTPOSHUU aTOMOB. 1
7 22.09 N3meHeHus B cocTaBe sep aTOMOB XUMHUYECKUX DJIEMEHTOB. 1
N3oTomnsI
27.09 | CtpoeHue 3MEKTPOHHBIX 000JI0UEK aTOMOB 1
29.09 | M3meHeHue unciia 3JIeKTPOHOB Ha BHEITHEM YHEPTETHYECKOM 1
YpOBHE aTOMOB
10 04.10 B3aumojeiicTBie aTOMOB 3JI€eMEHTOB-HEMETAIIIOB MEXKY 1
co00ii.
11 06.10 | KoBajieHTHas NOJIsIpHAsi XUMHUYECKAsi CBSI3b 1
12 11.10 | Mera/utndeckasi XMMUYIeCKas CBSI3b 1
13 13.10 | IToBTOpeHue. Benenue. ATOMbI XUMHUYECKHX 3JIEMEHTOB 1
IIpocToie BemecTna (7 4acoB)
14 18.10 [IpocThle BelecTBa — METAJLIbI 1
15 20.10 | IlpocThie BemiecTBa — HEMETAILIBI 1
16 25.10 | CriocoOHOCTH aTOMOB XUMUYECKUX JIEMEHTOB K 00pa30BaHUIO 1
HECKOJIbKUX MTPOCTHIX BEIMIECTB — AJUIOTPOIIHSI.
17 27.10 | Merannnueckue U HEMETaNINYeCKHUe CBOMCTBA MTPOCTHIX 1
BEIIICCTB.
2 4eTBepTH
18 08.11 [TocTostnnas ABoranpo. KonuuectBo BemiectBa. Modib. 1
MossipHast Macca. MossipHbIil 00beM
19 10.11 | PacueTsl C HCTIONH30BAHUEM MOHSATHI «KOJTHYECTBO 1
BEIIECTBA», KMOJIIPHAS Maccay, «MOJISIPHBIHA
00BEM Tra30By», «IOCTOSTHHAST ABOTaAPOY.
20 15.11 ITosTopenwne. [IpocThie BemecTBa 1
CoennHeHHs1 XUMHYECKHX dJ1eMeHTOB (11 yacoB)
21 17.11 | CteneHb OKUCICHUS. 1
22 22.11 | buHapHBIE COETMHEHUS: OKCHUJIBI, XJIOPUIBI, CYTb(QHUIBI U JIP. 1
Cocrasnenue ux popmy.
23 24.11 [IpeacraBuTen OKCUAOB: BOJA, YTIEKHUCIIBIN T'a3 U HETallleHas 1
u3BeCTh. [IpencTaBUTENH JICTYYHX BOJIOPOJHBIX COCTHHEHUH:




XJIOPOBOJIOPOJ M aMMHUAK.

24 29.11 | OcHOoBaHMS, MX COCTaB ¥ Ha3BaHUSA. PacTBOPUMOCTH 1
OCHOBaHu# B Bozie. Tabnuiua pacTBOPUMOCTH THIPOKCHUIOB U
coJiell B BOJE.
25 01.12 | Kucnotsl, ux coctaB u Ha3BaHus. Kimaccudukanus KUCIOT. 1
26 06.12 | Conu Kak NpOU3BOJHBIC KUCIOT U OCHOBaHUH. MX cocTtaB u 1
Ha3BaHMSL.
27 08.12 | Conu xak NpoOU3BOJHBIC KUCIOT U OCHOBaHUH. MX cocTtaB u 1
Ha3BaHMSL.
28 13.12 | lMomyronoBasi KOHTPOJIbHAs paboTa 1
29 15.12 | AHanu3 NoJayroAoBOM KOHTPOJIBHOW PaOOTHI. 1
Kpucrammaeckue peleTku
30 20.12 YucTele BemecTBa U cMecH. [IpumMepsl KUIKUX, TBEPABIX U 1
ra3o00pa3HbIx cMeceil. CBOMCTBA YMCTHIX BEIIECTB U CMECCH.
NX cocras.
31 22.12 MaccoBast 1 00bEMHAS 10 KOMIIOHEHTA CMECH. 1
PacueTsl, CBsI3aHHBIE C UCTIOIH30BAHUEM MTOHSITHUS (OIS,
N3menenns, npoucxoasiiue ¢ Bemecrsamu (10 yacos)
32 27.12 | IloBTopHBIH HHCTPpYKTaX 10 Th. ®u3nveckue sBICHUS B 1
XUMHUHU
3 yeTBepTH
33 10.01 XHUMHYECKUE PEAKITUU 1
34 12.01 | XuMuyeckue ypaBHEHHUs 1
35 17.01 | PacueTsl Mo XUMUYECKUM YPABHEHUSM. 1
36 19.01 Peakiuu paznoxeHus 1
37 24.01 | Peaknuu cCOeqUHEHUS 1
38 26.01 Peakinu 3aMerenus 1
39 31.01 Peakmun ooMena. 1
40 02.02 | Tumbl XUMHYECKUX PEaKIIUi 1
41 07.02 | IloBropenue. V3meHEHUs, MPOUCXOASIIHIE C BEIIECTBAMHU 1
IIpakTukym Nel. Ilpocreiimmue onepanum ¢ BemecTrsoM (S 4yacoB)
42 09.02 | Texymmii nHCTpyKTaX 110 Th. I1. P. Nel ITpuemsr oOpamierus 1
¢ 1abopaTOpHBIM 000PYAOBAaHHEM U HAarpeBaTeIbHBIMU
nprOopamMHu.
43 14.02 | II. P. Ne2 HaGnroneHust 3a U3SMEHEHUSIMH, TIPOUCXOSIIIIUMU C 1
rOpsIIed CBEUOH, U X ONMCAHMUE.
44 16.02 I1. P. Ne3 Ananus no4YBEI U BOJEL. 1
45 21.02 | II. P. Ne4 [Tpu3HaKH XUMUYECKUX PEAKITH. 1
46 28.02 | II. P. NeS ITpurotoBneHue pacTBOpa caxapa U oIrpeieieHue 1
MacCOBOM JIOJIH €r0 B paCTBOPE.
PacTBopenue. PacrBopbl. CBoiicTBa pacTBOpoOB 3J1eKTpo iuToB (12 yacoB)
47 02.03 | PactBopenue. PacTBOpHMOCTP BEIIECTB B BOJIE . 1
48 07.03 DNEKTPOTUTHYECKAS JUCCOITHAITUS 1
49 09.03 | OcHOBHBIE TIOJOKEHUS TEOPUHU DIIEKTPOIUTHIECKOM 1
JICCOTIMAITIH.
50 14.03 | MoHHble ypaBHEHUS pEaKIHii. 1
51 16.03 | Kucnotbl, ux kiaaccu(uKaIus 1 CBOMCTBA. 1
52 21.03 OcHoBanusl, UX K1accuuKaIys U CBONCTBA 1
53 23.03 | Oxcunpl. Mx knaccuuKkaius 1 CBOMCTBA 1




4 yeTBepTH

54 04.04 Comu, nX KJIaccu(puKams ¥ CBOKWCTBA 1
55 06.04 | I'enetnyeckasi CBsi3b MEXKJIy KIacCaMHU BEIIECTB. 1
56 11.04 OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1
o7 13.04 | 'ogoBasi KOHTpOJILHAS paboTa 1
58 18.04 | AHanu3 rogoBOW KOHTPOJBbHOW PabOTHI. 1
IMpakTukym Ne2 CBoiicTBa 3JieKTponToB (4 yaca)

59 20.04 Texymuit uacTpykTax mo Th. I1. P. Ne6. MonHsie peakiuu 1
60 25.04 | I1. P. Ne7 YcnoBus MpOTEKaHUST XUMUYECKUX PEAKITAN MEXKITY 1

pacTBOpaMu JICKTPOIUTOB J0 KOHIIA
61 27.04 | II. P. Ne 8 CBoiicTBa KHCIIOT, OCHOBaHU, OKCHUJIOB U COJICH 1
62 02.05 I1. P. Ne9 Pemenue skcriepuMeHTAIbHBIX 3a/1a4. 1

IlopTpeTHas rajiepesi BeJIMKNX XUMHKOB (2 yaca)

63 04.05 Ameneo ABoraipo 1

JAmutpuit iBanoBnu Menpeinees

CBaBaHTe ABryct AppeHuyc
64 11.05 WBan AnexceeBuu Kabnykos [laparnense 1

PoGept boitnb

Muxaun BacunseBuu JIomonocoB AntyaHn Jlopan JlaByasbe

Knon JIyn bepromnne

J>xoH JlansTOH

IoBTopenue (5 yacoB)

65 16.05 | IToBropenue. OCHOBHbBIE MOHATHUS 1
66 18.05 | IToBropenwue. [lepuonndeckas cucremMa Menieneena 1
67 23.05 ITosTopenue. [lepuoanueckas cuctema Meneneena 1
68 25.05 | TloBropenue. CTpoeHue atoma 1
69 30.05 | IloBropenue. CTpoeHue aToma 1




JIMCT KOPppeKTUPOBKHU padoyeil mporpaMmMbl

CornacHo y4eOHOMY IUIaHy OCHOBHOTO o0miero ob6paszoBanus MBOY COII Ne 3 u
roJ0OBOMYy KalieHAapHOMYy yueOHoMmy rpaduxy Ha 2022-2023 yuebublii ron pabouas
mporpaMma o XxuMuu B 80 Kitacce paccuntaHa Ha 68 gacoB (2 yaca B HEIEIIO).

B coorBerctBUM ¢ pacnucanueMm y4eOHbIX 3aHaTuid Ha 2022-2023 y4eOHbIE TOA U
MIPOM3BOJICTBEHHBIM KajeHaapeM Ha 2022, 2023 ronabl CKOppPEKTHpPOBaTH 00IIEe KOJIHMYECTBO
y4eOHBIX 4acOB B CTOPOHY yBelIMueHuUs Ha 1 yac.

PACCMOTPEHO COT'JTACOBAHO

IIPOTOKOJI 3aCECIaHU 3amecTuTens AupeKTopa no Y BP
METONYECKOro 00beTHHEHUS Lypukona C.B.
MBOY COII Ne3 foAmmey @Hno

31.08.2022

Jara

or_31.08.2022 Ne 1
PykoBogutens LIIMO yunrteneit
€CTECTBEHHO-MAaTEMATUYECKOT'0 IIHUKIIA

Moprauepa E.A.
TMOIMKUCH DdUO




