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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma I'bOY COLI c. Crapas Paueiika um. I'epost Coserckoro Coroza
C.T. TennoBa myHununaibHoro paiioHa Ceizpanckuii Camapckoi 00JacTH 10 XMMHUH Ha YPOBHE
OCHOBHOT0 0011ero oopasoBanus (5-9 Kiacchl) cocTaBiieHa ¢ yueToM TpeboBanmii DeepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapPTa OCHOBHOTO 0011ero 00pa3oBaHus (YTBEpKICH
NPUKa30M MUHUCTEpPCTBA 0Opa3oBanus u Hayku Poccuiickoii @eneparun Ne 1897 or 17.12.2010 B
penakuuu npuka3zoB Munoopuayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015), B COOTBETCTBHH C
OCHOBHOI 00pa3oBaTeIbHON IpOrpaMMoii ocCHOBHOTO o01miero oopazosanus [ bOY COII c. Crapas
Payeiika, ¢ [IpumepHoil mporpamMmoi Mo XuMuH, aBTOpckoit yue6Hoi nporpammoii O.C. 'abpuensna

«IIporpamma ocHOBHOTO 001IeT0 00pa3oBaHus. Xumus. 8-9 kiaccei». M.: JIpoda.

HaHHaﬁ[ pa6oqa;1 ImporpamMma OpuCHTHUPOBAaHA HAa HCIIOJIb30BAHUC y‘Ie6HI/IKOB 10 XMMHH U y‘Ie6HO'

MeToandeckux nocoouit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB 1o pykoBoactBoMm O.C.I"abpuernsHa.
Yuebnuk: O.C. I'abpuensn. Xumus. 8 xkiace, M., poda.
Yueonuk: O.C. 'abpuensa. Xumust. 9 kiacc, M., JIpoda.

B Vue6nom mnane 'BOY COLL c. Crapas Payelika Ha u3ydyeHue yueOHOro npeaMera XuMus
OTBOJUTCS B 8 Kjlacce — 2 Jaca B HEAEII0, UTO cocTaBiisieT 68 4acoB B roj, B 9 kinacce — 2 yaca B HEAEIIO,

4TO cocTaisieT 68 yacos B rox. MIToro Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBanus — 136 gacos.

1. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
N3yueHnne XuMuu B OCHOBHOM IIKOJIE AAET BO3MOKHOCTh JOCTHYb CIEAYIOIINX PE3YJILTATOB B
HAIIPABJICHUHU JUYHOCTHOIQ PAa3BUTHSL:

1. ®opmupoBanue 9yBCTBa TOPIOCTH 32 POCCHICKYIO XUMHYECKYIO HAYKY;

2. ®OpMUpOBaHHE IEHHOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOHMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHON NMPAKTUKH, a TAKXKE COIIHATBHOMY, KyJIbTYPHOMY, SI3BIKOBOMY U
JTYXOBHOMY MHOT000Pa3nio COBPEMEHHOTO MHPa;

3. ®opmupoBaHHMEe OTBETCTBEHHOIO OTHOIIGHHS K YYEHHIO, TOTOBHOCTH H CIIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAHUIO, BBIOOPY
npodurpHOro 00pa3oBaHus Ha OCHOBE MH(OPMALIMU O CYHIECTBYIOIIUX NPOPECCUs X U JIUYHBIX
npodeccnoHambHbIX MIPEATIOYTEHUH, OCO3HAaHHOMY  ITOCTPOEHHIO VHJVBHTyaIbHOU
00pa3oBaTeNbHON TPACKTOPHU C YUETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB.

4. ®opmupoBaHMe KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00pa30BaTENbHOM, OOIIECTBEHHO
I0JIE3HOM, Y4eOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U APYTUX BUAAX AEATEIbHOCTH;

5. ®opMHUpOBaHWE LEHHOCTH 3J0POBOrO0 M OE30MAaCHOrO 00pa3a JKHU3HU; YCBOEHHE IPABHII
WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MacHOr0 TMOBEAEHUS B UYPE3BBIYAMHBIX CHUTYaIUsX,
YIPOKAOLINX KU3HU U 3[0POBBIO JIIOJIEH;

6. ®opmupoBaHMe MO3HABATENBHOM U MHPOPMAIIMOHHON KYIIBTYPHI, B TOM YHCJIE PA3BUTHE HABLIKOB

CaMOCTOSITENIbHOM paboThl ¢ yueOHbIMU MOCOOMSIMU. KHUramu, JOCTYyNMHBIMU UHCTPYMEHTaMU U
TEXHUYECKUMH CpPEeICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;



7.

@opMHUpPOBaHUE OCHOB 3KOJIOTMYECKOT0 CO3HAHUS HA OCHOBE IIPU3HAHUS LIEHHOCTH KU3HU BO BCEX
ee NMPOSABICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpEX HOro OTHOLICHMS K OKpYXaroleh
cpenc,

Pa3BuTue rOoTOBHOCTH K PELICHUIO TBOPUYECKUX 3a]lad, YMEHUS HaXOAUTh a/IeKBATHbIE CIOCOOBI
MOBEJCHHUSI U B3aMMOJICHCTBHS C MapTHEpaMH BO BpeMs y4eOHOH M BHEY4EOHOH /esITeIbHOCTH.
CriocoOHOCTH OIlEHMBaTh MNPOOJEMHBIE CUTyallUd U ONEPATUBHO NPUHUMATh OTBETCTBEHHBIE
pelieHrs B pasIMYHbIX IPOAYKTHBHBIX BHJAX JEATEJbHOCTH (yuyeOHas IOHUCKOBO-
HCCIIeI0OBATENbCKas, KITyOHAas!, TPOEKTHAs!, KPYKKOBAs U T.I1.).

MeTtanpeaMeTHRIME pe3yJIbTaTaMH OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O
o01mero o0pa3oBaHus SBIISIOTCS:

1)

2)

3)

4)

5)

6)

7)

8)
9)

OBJ'Ia,I[eHI/Ie HaBBIKaMH CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHI/II71, OpraHu3anuu y‘l€6HOI>i
ACATCIIbBHOCTH, ITIOUCKA CPCACTB e OCYHICCTBJICHUA,

YMeHHe MIaHUPOBaTh MyTH JOCTHXKCHUS IeJIeld Ha OCHOBE CaAMOCTOSITEIIbHOTO aHAJIN3a YCIIOBHH
" CPpCACTB JOCTUKCHUSA 3THUX ueﬂeﬁ, BBIACIIATh AJIbTCPHATUBHBIC CHOCO6I)I JOCTHXKECHUA LCIIU U
BEIOMpaTh Hambosiee 3(P(GEKTHBHBIA CIOCO0, OCYIIECTBISATH IO3HABATCIBHYIO pedIEKCHIO B
OTHOIIICHUHU JCUCTBUI MO PEIICHUIO YYCOHBIX U TTO3HABATEIILHBIX 3a/1a4;

ITonnmanue npoOieMbl, yMEHHUE CTaBUTh BOIIPOCHI, BBIIIBUTATh TUIIOTE3Y, JaBaTh OIpEe/ICHUE
MOHATUSM, KiaccuuuupoBarb. CTpPyKTypHpOBaTh MaTepHall, IMPOBOAUTH SKCIIEPHUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIIMIO, (POPMYJINPOBAThH BHIBOJIbI U 3aKIFOUEHUS;

dopMUpOBaHWE M PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIONB30BAaHUSI HHCTPYMEHTOB H
TEXHUYECKUX CPEICTB HH(DOPMALMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB M MPOrPaMMHOTO
obecrieueHusT) Kak HHCTPYMECHTAILHOW OCHOBBI PAa3BUTHUS KOMMYHUKATUBHBIX U ITO3HABATEIHHBIX
YHUBEPCAIBHBIX YUCOHBIX ACHUCTBUM;

YMenue u3BiIeKaTh MHPOPMAIMIO U3 PA3IUYHBIX MCTOYHHUKOB (BKIIOYasi CPEJCTBAa MacCOBOM
nH(pOpMaIIUY, KOMIAKT — AUCKU y4eOHOTO Ha3HAaYeHUs, pecypchl IHTepHETa), yMEeHHe CBOOOIHO
MOJIb30BAThCS CIPABOYHOM TUTEPATYPOIL, B TOM UHCIIE U HA DIEKTPOHHBIX HocuTemsix. CoOmoaaTh
HOPMBI HH(POPMAITMOHHON U30UPATEIBHOCTH, ITHKH;

YMeHue Ha TMpakTUKE IOJb30BAaThCS OCHOBHBIMU JIOTUYECKMMHM MpPHEMAaMH, METOAAMHU
Ha0JII0/IeHNUs, MOJEIUPOBaHUs, 00bsACHEeHUs. Pemienus npobieM, MporHo3upoOBaHus U Jp.;

YMeHHne OpraHu30BaTh CBOIO KHU3Hb B COOTBETCTBHE C MPEACTABICHUSMU O 3I0POBOM 00pase
KU3HHU, TpaBax M OO0SM3aHHOCTAX TPaXIaHWHA, LIEHHOCTSX OBITUS, KYyAbTYphl U COLIMATIBLHOTO
B3aMOJCHCTBUS;

‘YMeHHUe BBIIOIHATH IO3HABATEIbHBIE U IMPAKTUYCCKUC 3alaHUA, B TOM YUCIIC IIPOCKTHELIC,

dopMHUpOBaHUE YMEHHS CaMOCTOSITENIbHO M apTyMEHTHPOBAHHO OIEHUBATh CBOM JIEHCTBUS U
JEHCTBHUS OJTHOKJIACCHUKOB, COJEPKAaTeIbHO OOOCHOBBIBAas MPABHIBHOCTh MM OMIMOOYHOCTH
pe3yiibraTta M Ccrocoda JIEHCTBUS, aJIEKBaTHO OIEHWBAaTh OOBEKTUBHYIO TPYIHOCTh KaK Mepy
(aKTHYECKOTO WM TMPEINOIaraeMoro pacxoia pecypcoB Ha pelieHHe 3a/adyd, a TAaKKe CBOU
BO3MOYXHOCTH B JIOCTH>KEHUU II€]IN OMPEACIEHHON CI0XKHOCTH;

10)  Vwmenue pa6otats B rpymmne — 3G(GEKTHBHO COTPYAHNYATH U B3aUMOIeHCTBOBATh Ha OCHOBE
KOOpJUHAIINH PA3INYHbIX MO3UIMI NPHU BEIpaOOTKE OOIIET0 pelieHnsl B COBMECTHON JesITeIbHOCTH;
CIIyLIaTh MapTHEPa, GOPMYINPOBaTh U apryMEHTHPOBATh CBOE MHEHHE. KOppeKTHO oTcTanBaTh
CBOIO MO3MIMIO U KOOPIMHUPOBATH €€ C MO3ULUEN MAPTHEPOB, B TOM YHCJIE B CUTyallUH
CTOJIKHOBEHHS] HHTEPECOB, MPOJYKTUBHO pa3peliaTh KOHPJIUKT Ha OCHOBE YUeTa HHTEPECOB U
MO3UIIMK BCEX €ro yYaCTHUKOB, IIOMCKA U OLIEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3perieHus
KOH(JIUKTOB.



IIpenmeTHble pe3ybTaThl

BEIIYyCKHHUK HAYINTCS:

° XapaKTCPU30BaTh OCHOBHBIC MCETObI IIO3HAHUA: Ha6JIIO,H€HI/I€,
HU3MEPCHUE, DKCIICPUMCHT,

. OIMCHIBATh CBOMCTBA TBEPJIBIX, KUIKHUX, Fa3000pa3HBIX BELIECTB, BHIJEISSA UX CYIIECTBEHHBIE
IIPU3HAKY;
. PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX HNOHATUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUN

QJIEMEHT», «IIPOCTOE BCILICCTBO», «CIOKHOC BEIICCTBO», «BAJICHTHOCTL», «XHMMHYCCKasd PECAKIUA,
HCIIOJIB3YA 3HAKOBYIO CUCTEMY XHMHUU;

. pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI Teopuu;

. pa3nuyaTh XUMUYECKUE U (PU3NYECKUE SIBICHUS;

. Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI,

. OIpeJIeNIATh COCTAB BELIECTB 0 UX (hopMysIaMm;

. OIPEIENATh BaJICHTHOCTh ATOMA 3JIEMEHTA B COCJUHEHUSAX;

. ONPEIEATh TUIl XUMHUYECKUX PEaKLIAM;

o Ha3bIBaTh MPU3HAKH U YCIIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLIUN;

o BBISIBJIATH IIPU3HAKH, CBUAETEIBCTBYIOIINE O IPOTEKAHUHA XUMUYECKON PEaKIMK IPH

BBIIIOJIHCHHUHN XUMHWYCCKOI'O OIIbITA,

. COCTABIISATH (POPMYJIBI OMHAPHBIX COCTUHCHUM;

i COCTABJISITh YPABHEHHSI XUMHUYECKUX PEAKIIN;

. coOroAaTh MpaBmiia 6e30MacHOi paboThI IPH MPOBEIECHUH OIBITOB;
o MOJIb30BaThCA TAOOPATOPHBIM 000PYI0BAaHUEM U TIOCYIOMH;

. BBIYUCTISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYEO MacChl

BCIICCTB,; BBIYUCIIATE MACCOBYHO JJOJIHO XUMHUYCCKOI'O 3JIEMCHTA 110 CI)OpMy.]'Ie COCIMHCHUA,

. BBIUUCIIATh KOJIMYECTBO, O0BEM MIIM MacCy BEILECTBAa IO KOJIMYECTBY, 00BEMY, Macce
pEareHTOB WX NPOAYKTOB PEAKIIVH;

. XapaKkTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA MIPOCTHIX BEUIECTB: KUCIOPOJa U
BOJIOPOJ1a;

. NoJIy4yaThb, COOMpaTh KUCIOPOA U BOAOPOL;

. pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOJAOPO/;

. pacKpbIBaTh CMBICI 3aKOHA ABOrajipo;

. PacKpbIBaTh CMBICII IIOHATHH «TEIUIOBON 3(PPEKT peakun», «MOJIIPHBII 00BEM»;

. XapaKTepu30BaTh PU3NYECKUE U XMMHUECKHUE CBOMCTBA BOJIBI;

. PacKpbIBaTh CMBICII IIOHATHS «PacTBOPY;

. BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

. IIPUTOTOBJIIATH PACTBOPHI C ONIPEAEIEHHOW MAaCCOBOM J10JIEW PACTBOPEHHOIO BEIIECTBA;

° Ha3bIBaTb COCAUHCHUA U3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILCCTB,



i XapaKTepU30BaTh (HU3MICCKUE U XMMHUYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX
BEIIIECTB: OKCHOB, KMCJIOT, OCHOBAaHHMU, COJICH;

® OIPECACIIATh IPUHAAICIKHOCTD BEIICCTB K OIPECACITICHHOMY KJIaCCy COC,I[HHGHPIﬁ;

. COCTaBJATh (HOPMYJIBI HEOPTAHMYECKUX COCIMHEHUN HW3YYCHHBIX KJIAcCOB; [] TMPOBOJIUTH
OMBITHI, MOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA U3YUYEHHBIX KIAaCCOB HEOPTAHMYECKUX BEIIECTB;

* pPacIiO3HaBaTh OINBITHBIM ITyTEM PACTBOPBI KHUCIOT U IIEJIOYEH 110 U3MEHEHHUIO OKPACKU
WHMKATOPA;

. XapaKTEepU30BaTh B3aUMOCBSI3b MEXK/TY KilacCaMU HEOPTaHUYECKUX COEIMHEHUI;

. packpsiBaTh cMbich [lepuoanueckoro 3akona [[.1. Menneneesa;

. OOBSCHATh (PU3NYECKUN CMBICII aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMHUYECKOTO DJIEMEHTa,

HOMCPOB I'pYIIIIBI U IIEPUOJIA B HCpHO,I[H‘IGCKOfI CHCTCMC

.. Menneneena;

° OOBSCHITh 3aKOHOMEPHOCTH U3MEHCHHS CTPOCHHSI aTOMOB, CBOWMCTB 3JIEMEHTOB B Tpejieiax
MaJIbIX [IEPUOIOB U INIABHBIX MOATPYIIIL,

° XapaKTEpU30BaTh XMMUYECKHUE AJIEMEHTHI (OT BOJIOPO/Ia 10 KAJIBIIHS ) HA OCHOBE UX ITOJIOKECHHUS
B nepuoanueckoi cucreme [[.M. MenzeneeBa 1 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

° COCTaBIISITh CXEMBI CTPOEHUSI aTOMOB TiepBbIX 20 35eMeHTOB nepuoaudeckoit cucremsr [1.1.
Menneneena;

° pacKpbIBaTh  CMBICII OHSATHMA: «XUMUYECKas CBI3LY,

° «QIIEKTPOOTPULIATEITLHOCTDY;

* XapaKTepU30BaTh 3aBUCUMOCTD (PU3UUECKHUX CBOICTB BELIECTB OT TUIIA KPUCTAJUIMUECKOMN
peLIEeTKH;

° ONPEACIISITh BUJI XUMUUYECKOMN CBA3U B HEOPraHUYECKUX COCIMHEHUSIX;

° n300paxkaTb CXEMbl CTPOEHHUS MOJIEKYJ BELIECTB, OOpa30BaHHBIX pa3HbIMU BHJIAMU

XUMHYECKHUX CBSI3EH;

M PAaCKpBIBATH CMBICII MOHATUMI «HUOH», KKATUOH», KAaHUOH», «QJICKTPOJIUTHI», KHEIJICKTPOJINUTHI»,
(QIJICKTPOJIMTHYICCKAA AUCCOHUALIUS», «OKUCIUTECIIb», «CTCICHBL OKHCIICHUA» «BOCCTAHOBUTCIILY,
«OKHCIICHHUC,

. «BOCCTAHOBJIEHHE;

. OTIPE/ICIIATH CTEIICHb OKUCIICHUS aTOMa DJIEMEHTA B COSIMHCHUU;

. PacKpbIBaTh CMBICT TEOPUHU DIIEKTPOIUTUIECKON TUCCOIHAIINH;

. COCTaBJISITh YPaBHEHHS SJCKTPOIUTHUUECKOMN TUCCOLUALIMN KUCIIOT, IIEI0YeH, CONei;

i OOBSICHATH CYITHOCTB IIPOIECCa AIEKTPOIUTHUECKON TUCCOIMAIIMY U PEAKITUI HOHHOTO
o0OMeHa;

® COCTABJIATH ITIOJIHBIC KU COKpaHICHHI)Ie NOHHBIC ypaBHCHI/ISI peaKHI/II/I O6MeHa;

d OHpe)IeJ'ISITB BO3MOXHOCTH HpOTeKaHI/ISI peaKHI/Iﬁ HNOHHOT'O O6M€Ha;

d HpOBO}II/ITB peaKHI/II/I, HO)ITBep)K)IaIOHII/Ie KaquTBCHHBIﬁ COCTaB paSJ'II/I‘—IHI)IX BCIIICCTB,
i OTIPEAETISATH OKUCIUTENh U BOCCTAHOBUTEID;

® COCTaBJISATH ypaBHeHI/Iﬂ OKHCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHPIfI;

® Ha3bIBaTh (I)aKTOpBI, BJIMAIOIIUC Ha CKOPOCTDH XUMHYECKOMN pCaKknuu;



. KJ1acCU(UIIUPOBATH XUMUYECKUE PEAKLIUU IO PA3IMYHBIM IPU3HAKAM;
i XapaKTEepU30BaTh B3aUMOCBS3b MEXI1Y COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAILIIOB;

® IIPOBOAWTE OIIBITHI I1O IMOJTYYCHUIO, CO6I/IpaHI/IIO U U3YUYCHUIO XUMHUYCCKUX CBOICTB
ra3006pa3HHx BCIHICCTB: YIJICKHCIIOTO Ira3a, aMMHaKa,

. pacIro3HaBaTh OINBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIBIN ra3 1 aMMHUaK;

i XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHUEM U

. CBOMCTBAaMH METAJIJIOB;

. HA3bIBATh OPTAaHUYECKUE BEIIECTBA MO UX (opMyJie: METaH, 3TaH, dTHIIEH, METaHOJI, ITAHOJI,

TIIMOEPHH, YKCYCHas KHUCJII0Ta, aMUHOYKCYCHas KHCJI0Ta, CTCapruHOBAA KHUCJIOTA, OJICKMHOBAsA KUCJIOTA,
TJIFOKO34a,

. OLICHMBATH BIMSHUE XMMHUYECKOIO 3arps3HEHMSI OKPYXKAIOLIEH Cpellbl Ha OPraHU3M YEJIOBEKa;
. IpaMOTHO 00OpaIIaThCs C BELIECTBAMH B IOBCEHEBHOM KU3HU
. ONPEIEIATh BO3MOXHOCTh IPOTEKAHUS PEAKIUN HEKOTOPBIX MPEACTABUTEIEH OPraHMYECKUX

BCIICCTB C KUCJIOPOAOM, BOAOPOAOM, MECTAJLJIaMU, OCHOBAHUAMM, I'aJIOTCHAMMU.
M BI)IHyCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYUUTHCH:

* BBIIBUT'aTh U IIPOBCPATH SKCIICPUMCHTAJILHO 'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BCIICCTB Ha
OCHOBC HX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaTh B XUMHUYCCKHUEC PCAKIUH, O XaPAKTCPEC U
MMpOAYKTaX Pa3IMYHbIX XUMHUYCCKHUX peaKuHﬁ;

. XapaKTEepU30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIUBATh MPUUNHHO-
CJICJICTBEHHBIE CBSI3U MEXY JaHHBIMHU XapaKTEPHUCTUKAMU BEIIECTBA;

M COCTaBJISITb MOJICKYJIAPHBIC U IIOJIHBIEC HMOHHBIC YPABHCHUS I10 COKpPAIICHHBIM HWOHHBIM
YPaBHCHHAM;
M IIPOTrHO3HUPOBATH CIIOCOOHOCTh BCIICCTBA MPOABJIATE OKUCIUTCIIBHBIC NJIM BOCCTAHOBHUTCIIBHBIC

CBOMCTBA C Y4eTOM CTEIICHEN OKHCICHMS QJICMCHTOB, BXOAAIIHUX B €0 COCTAaB,

° COCTaBJIAITb YPABHCHUA peaKLIPIfI, COOTBECTCTBYHOIINX IIOCJICAOBATCIILHOCTHU npeBpameHI/Iﬁ
HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

° BBIIBUTATb HW HPOBCPATH ISKCICPUMCHTAJIIBHO THUIIOTE3BI O PE3YyJIbTaTax BO3ACHUCTBUS
Pa3JIMIHBIX (l)aKTOpOB Ha U3MCHCHUC CKOPOCTHU XUMHYECKOMN pCaKkuumn;

o UCIONIb30BaTh MPHOOPETEHHBIE 3HAHMS [JJIS DKOJOTUYECKH TPAMOTHOTO TIOBEJEHUS B
OKpY>Karollen cpene;

d WCIIOIh30BaTh MPUOOPETEHHBIC KITIOYEBbIE KOMIIETEHIIMM TIPU BBIMOJHEHUU MPOCKTOB U
y4eOHO-UCCIEIOBATEbCKUX 3aJ/1ad 10 W3YYEHUIO CBOMCTB, CIIOCOOOB MOJIYYCHHUS U PaCIO3HABAHUS
BCIIIECTB;

i 00BEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX H XMMHUECKUX MPOIIeCcCax;

* KPUTHYECKU OTHOCHUTBCA K IICEB/IOHAYYHON uH(popManuuy,

o HeT0OpOCOBECTHOM peKJIaMe B CPEICTBaX MacCOBOM MH(MOpMAITHH;

® OCO3HaBaTh 3HAa4YCHUC TCOPECTUUCCKHUX 3HaHUHI 10 XUMHUHN JJISL

i MPAKTUYECKOU JeATEIbHOCTH YEIOBEKA;

® co3gaBaTb MOACIU M CXEMbI JISI PCUHICHUSA y‘IC6HBIX 1 IIO3HABATCJIBHBIX 3aJa4, IIOHUMAaTh

HEOOXOMMOCTh COOJIOIEHUS MPEANUCAHNN, TPEAJIaraeMbIX B WHCTPYKIUSAX IO HCIIOIH30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHUH U JP.



[IpenmMeTHBIMU pe3yabTaTaMHd OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHuUs SBIISIOTCS:

1) dbopmupoBaHHEe MEPBOHAYATIBHBIX CHCTEMATH3MPOBAHHBIX MPEJCTABICHHNA O BEIIECTBAX, MX
MPEeBpaLICHUIX U MPAKTUYECKOM IPUMEHEHUH; OBIIaJICHUE TOHATUHHBIM allllapaToM U CUMBOJIUYECKUM
S3bIKOM XUMHH Ha YPOBHE, IOCTYITHOM MOJPOCTKaM.

2) oco3HaHKHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTA O0IIEH KYIbTYPhl U MIPAKTUYECKON NEATEIIEHOCTH YEIOBEKA B YCIOBHIX
BO3pacaroliell «XUMHU3aIu» MHOTUX C(ep KU3HU COBPEMEHHOTO OOIIECTBA; OCOZHAHUE XMMHUYCCKHX
NpeBpaIlICHU HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHH JKUBOW U
HEXHBOW MIPHUPOJIBI; YIITyOJIEeHUE MPEACTABICHUHN O MaTepUATbHOM EIMHCTBE MUPA;

3) oBJIaJieHUEe OCHOBAMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIIM3UPOBATH U
00BEKTUBHO OLICHUBATH )XU3HCHHLIC CUTYyallluH, CBA3aHHBIC C XHMHeﬁ, HaBBIKaMU 0€30IacHOI0
06paH_[eHI/I$I C BCIICCTBaMHU, UCITIOJIb3yCMbIMU B HOBCGI[HCBHOI;'I JKU3HH; YMCHUCM aHAJIU3UPOBATH U
TUIAHUPOBATh YKOJOTUYECKU OE30MIaCHOE TIOBEICHHE B IEIISIX COEPEKEHHSI 37I0POBBSI U OKPYKAFOILESH
Cpepl;

4) hopMupoBaHHE YMEHHI YCTaHABIMBATEH CBS3U MEXKIY pPEaibHO HAOII0aeMbIMA XUMUYCCKUMU
SBJICHUSIMU U TIPOLIECCAMHU, TPOUCXOASIIMMHI B MUKPOMHUPE aTOMOB U MOJIEKYJI, OOBSACHITH TPUUHHBI
MHOT000pa3usl BEIeCTB, 3aBUCIMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)Ke 00YCIOBICHHOCTD
MIPUMEHEHHUS BEIIECTB OCOOCHHOCTSIMH X CBOMCTB;

5) npuoOpeTeHue onbiTa MPUMEHEHHSI XHMUYECKIX METOI0B H3YUCHHUS BEIIECTB U UX
[IpeBpalleHHii: HaOII0AeHNE 32 CBOMICTBAMU BEILIECTB, YCIOBUSAMHM MIPOTEKAHUSI XUMUUECKUX PEAKIIMIA;
MMPOBEACHUEC OIIBITOB U HECIOXKHBIX XUMHUYCCKUX SKCIICPUMCHTOB C UCITIOJIb30OBAHUCM Ha60paTOpHOFO
000pyI0BaHUS U IPHOOPOB;

6) dbopmupoBaHUE MPEICTABICHUI O 3HAYCHUN XUMHUCCKOW HAYKH B PEIICHHUH COBPEMEHHBIX
9KOJOTHYCCKUX HpO6J'ICM, B TOM YHMCJIC B IPCAOTBpAICHUN TEXHOTCHHBIX U 9KOJIOTMYCCKUX
Karactpod.

2. COAEP/) KAHUE YYEBHOI'O NIPEJMETA

BBenenue. IlepBoHayanbHble XMMUYECKUE TOHATHUSA

XuMus — HayKa O BEIECTBAX, UX CBOWCTBAxX U NpeBpalleHusX. [[oHATHE 0 XUMUYECKOM 2JIEMEHTE
u Gopmax ero cymiectBoBanus. [IpeBpaienus Bemects. Poib XumMuu B )kU3HU YeroBeka. Poib
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUH XUMHUUYECKOI HayKu — paboTel M. B. JlomoHocoBa, A. M.
byrneposa, 1. H.

MenpeneeBa. XuMHuecKas CHMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB U MPOUCXO0XKJIEHUE UX
Ha3BaHUM. Xumuueckue Gopmynsl. Haekch U k03¢ duimerTsl. OTHOCUTEIbHBIE AaTOMHAS U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBO# 1011 XUMHYECKOT0 3JIEMEHTa 1o (opMyJie BEelecTBa.
[Tepuoanueckas cuctema xuMudeckux neMeHToB . 1. Menneneesa, ee cTpykTypa: Majble U
0oJbIIME TEPUOABI, TPYIIIBI U MOATPYIIILI (TJ1aBHas U mobouHas). [lepuoauyueckas cuctema Kak
CIPAaBOYHOE MOCOOHE IS MOTYyUYEHHUS CBEICHUIN O XUMHUUECKUX 3JIEMEHTaX.

ATOMBI XUMHYECKHX 3JICMEHTOB.

ATOMBI Kak (popma CyIIecTBOBaHUS XUMUYECKUX 371€MEHTOB. OCHOBHBIE CBEJIEHUSI O CTPOEHUU
atoMoB. CoctaB aToMHBIX siiep. OTHOcUTeNnbHAs aToMHast Macca. COBpeMeHHOE orpeziesieHue
MOHATHUS «XUMHUYECKHUH dJIEMEHT». INeKTPoHbI. CTPOCHHUE DJIEKTPOHHBIX 000JI0YEK aTOMOB
xuMHu4eckux 3aeMeHToB Nel—-20 nepuoandeckoi cucremsl J[. 1. Menzaeneesa.

O6pa3zoBanue OuHapHbIX coenuHeHu. [lonsTHe 00 HOHHOM cBs3u. KoBaneHTHast HenossipHas
XUMHUYECKast CBSA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMysbl. [IoHsATHE O KOBaIEHTHOM MOJISPHOI



cBsi3H. B3aumoielicTBE aTOMOB XUMHUYECKUX AJIEMEHTOB-METAIUIOB MEXKIY cO00M — 00pa3oBaHue
METaJUIMYECKUX KpUCTAILIOB. [IoHATHE O METaNIMUECKON CBSI3U.

Hpocn,le Beliecrea.

[TonoxeHne MeTauIOB U HEMETAIJIOB B IEPUOJUYECKON CUCTEME XUMUYECKUX 351eMeHTOB [[. U.
MenneneeBa. Baxxnelme npocThie BEIIECTBA — METAJLIBI: JKEJI€30, ATFOMUHUN, KaJIbIUA, MAarHUM,
HaTpuii, kanuii. Obume puznvyeckue CBOWCTBA METAIIOB. BakHelre mpocThie BelecTBa —
HEMeTaJlIbl, 00pa30BaHHbIE aTOMaMH KHCIIOPO/a, BOAOPOa, a30Ta, cephl, hocdopa, yriaepoaa.
Amnotponus. [Tocrosinaas ABoraapo. KonnuectBo sewectsa. Mosnb. MonspHas macca. MomsipHblit
00BeM razoo0pa3HbIx BemlecTB. KpaTHble eIMHUIIBI KOJIMYECTBA BELIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MAJUIUMOJIIPHASL M KUJIOMOJIIPHAsE MacChl BEIIECTBA, MUJIJTUMOJISIPHBINA U KUJIOMOJISIPHBIN
00BeMbI ra3000pa3HbIX BEIIECTB. PacueTsl ¢ UCIONb30BaHUEM MOHSITHH «KOJIUYECTBO BEIIECTBAY,
«MOJISIpHAsI Maccay, «MOJISIPHBIN 00beM ra3oBy, «IIOCTOSTHHAsT ABOTaipoy.

CoenrHeHHs] XMMHYECKHUX 3J1€MEHTOB.

Crenens okuciieHus. OnpeneneHue CTeeHN OKUCICHUS JIEMEHTOB 110 XUMUYECKoi (hopmyrie
coerHEHUs. BUHapHbBIE COEMUHEHNS: OKCHIBI, XJIOPHIBI, Cynbduast u 1p. CocraBieHne ux Gopmy.
OcHoBaHus1, X COCTaB U Ha3BaHuUs. [loHsATHE O KauecTBeHHBIX peakuusax. Muaukatopsl. Kuciaorsl, nx
cocrtaB u Ha3BaHus. Knaccudukanus kuciot. [IpeacraBurenyt KUCIOT: cepHasi, COJITHAs U a30THas.
Comnu Kak Npou3BOJIHBIE KUCIOT U OCHOBaHUI.

AMopdHbBIe U KPUCTAJUINYECKHE BEIIECTBA. THIIbI KPUCTAIUIMYECKUX PELIETOK: HOHHAsI, aTOMHasl,
MOJIEKYJISIpHAsl U METaJUIMYeCcKasi. 3aBUCUMOCTh CBOWCTB BELIECTB OT TUIIOB KPUCTAIIIMUECKUX
PELIETOK. BEIECTB MOJIEKYJIIPHOTIO CTpoeHHsl. YnCThIe BelecTBa U cMecu. [Ipumepsl )KUIKuX,
TBEPJBIX M ra3000pa3HbIXx cMeceld. CBOMCTBA YMCTHIX BEHIECTB M cMeceil. X cocraB. MaccoBas u
00BbEeMHas 10JI1 KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE € UCIIOJIb30BAHUEM HOHATHS «10JI5».

H3menenns, npoucxoasilye ¢ BelmecTBamu.

[lonsTHe ABIEHNI KaK N3MEHEHUH, IPOUCXOASIIUX ¢ BenlecTBaMu. PU3NUYECKUE SIBICHUS B
XUMUHU: TUCTUIUIALINSA, KPUCTAJUIN3ALUS, BBINIAPHMBAHKUE U BO3TOHKA BEIIECTB, LIEHTPU(YyTUpOBaHUE.
[Tpu3Haku U ycrnoBHs MPOTEKaHUS XUMUUYECKHX peakuuil. [IoHsaTue 06 5K30- M SHAOTEPMHUECKUX
peakuusax. 3aKOH COXpaHEHHS MAcChl BEIECTB. XUMUUecKHe ypaBHeHHs. COCTaBlIeHNE ypaBHEHUN
XUMUYECKHUX peakluui. PacueTsl Mo XuMu4eckuM ypaBHeHUsAM. Peakiuu pasnoxenus. [lonstue o
CKOPOCTH XUMHUYECKHUX peakiuil. Peakunu coenunenus. OOparumble 1 HeoOpaTUMbIE peaKLUu.
Peakuuu 3amenienus. NeKTPOXUMHUYECKUHN psii HApsKeHU MeTaiuioB. Peakiiun oOMeHa. Peakiuu
HelTpanu3anuu. TUIbl XUMUYECKUX peaklMi (10 MPU3HAKY «UHCIIO0 U COCTaB UCXOIHBIX BEIIECTB U
MPOJYKTOB PEAKIMI») Ha IPUMEPE CBOMCTB BOJbL. Peakiins pa3inoxkeHHs — 3JIeKTPOJIU3 BOBI.
Peaknnn coequHeHns — B3aMMOJEHCTBHE BOJIbI C OKCHIaMH METAJIIOB M HEMETAJIOB. Peakuyu
3aMEIIeHHS — B3aUMOJEHCTBHE BOJBI C NIEJIOYHBIMU U IIEJIOYHO3EMENIBHBIMU MeTautaMu. Peaknnn
oOMmeHa (Ha mpuMepe ruaposin3a Cyinbhuaa aTFOMAHNS U KapOu/Ia Kaablus).

PacTrBopenne. PactBopbl. Peakuium HOHHOT0 00MeHa M OKUCJIMTEIbHO - BOCCTAHOBHUTEJ/IbHbIE

peakuuu.

PactBopenue kak pusuko-xuMuyeckuil npouecc. Pactsopumocts. HackilieHHbIE, HEHACHIIIIEHHBIE
U TIepechillieHHbIe pacTBOPHI. [IoHATHE 00 3EKTPOTUTHUECKON AUCCOIUAIINH.

ONEKTPOIUTHI U HEATEKTPOJINTEL. OCHOBHBIE MOJIOKEHHS TEOPUU DIIEKTPOIUTUUECKON
mucconuanuu. onHele ypaBHeHUs peakuuid. Kiaccudukanms noHoB u ux cBoiictsa. Kucinotsl, nx
KJaccupuKanus. DIEeKTPOXUMHUECKUH psijl HANPsDKEHUH MeTayuioB. OCHOBaHUS, UX KiaccuuKaius.
Coun, ux KJIacCU(pUKAIMS U TUCCOLUALNS PA3TUYHBIX TUIIOB colieil. O6o01eHue cBeeHnit 00
OKCHJAX, UX KJIaCCU(PHUKAIMU U XUMHUYECKHUX CBOICTBaxX. [ 'eHeTHUecKue psabl METaJIOB U
HeMeTaJuloB. ['eHeTnueckas CBsI3b MEXKy KJIIACCAMHU HEOPraHMYECKUX BelecTB. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU. OKUCIIUTEIb U BOCCTAHOBUTEID, OKHCIEHUE U BOCCTAHOBJICHUE.
Peakunu mHOHHOTO OOMEHA U OKHCIUTENBHO BOCCTAHOBUTENbHBIE peakiui. CocTaBleHrne ypaBHEHUN
OKHUCJIUTEIBbHO- BOCCTAHOBUTEIBHBIX PEAKIM METOJIOM AJIEKTpOHHOTOo OanaHca. CBOMCTBA MPOCTHIX



B€IICCTB — MCTAJIJIOB 1 HEMCTAJLIIOB, KUCJIOT U coJlieit B cBeTe HpGI[CTaBJICHI/Iﬁ 00
OKHCJIHUTCIbHOBOCCTAHOBUTCIILHBIX IIPOLCCCAaX.

OO0masi xapakTepuCTUKA XMMUYECKHX 3JIEMEHTOB U XUMHYECKHUX pPeaKIuii.
IMepuonuueckuii 3axon u [lepuoanyeckasi cucreMa XMMUYECKUX 3JIEMEHTOB
J. U. MenpaeneeBa

XapakTepucTuka »dJeMEHTa Mo ero mnoyiokeHuto B llepuoamueckoil cucreMe XUMHYECKUX
sneMmeHToB Jl. . Menpaeneea. CBolcTBa OKCHIOB, KHUCJIOT, OCHOBAaHUWA W COJIEM B CBETE TEOPUHU
ANEKTPOIUTHUECKON TUCCOLUALIMY U OKUCIICHUSI-BOCCTaHOBIIEHU. [IoOHsATHE O MepexX0IHBIX AJIEMEHTAX.
AmdoTtepHOCTh. ['eHeTHUeCKHi s epexoaHoro aeMeHTa. [lepuoanueckuit 3akon u [lepuoauueckast
cucreMa XuMHu4Yeckux 3yeMeHToB [[. M. Menneneesa. Xumudeckass OpraHu3anus >KMBOM U HEXUBOU
npupoapl. XUMUYECKUH COCTaB SApa, MAHTHUM M 3€MHOW KOpbl. XMMHUYECKUE FJIEMEHThI B KJIETKaX
JKUBBIX OpraHu3MoB. Makpo- U MUKpO3JieMeHThl. O000IIeHne CBEACHU O XMMHUYECKUX PEaKIIUsX.
Knaccudukanus XuMU4ecKiX peakluuil 1Mo pa3InyHbIM NMPU3HAKAM: «UHCIIO U COCTAaB PEearupyrollux u
00pa3yroIINXCSl BEIIECTBY, «TETUIOBOU dPPEKT», «HAMPABICHUE)», «A3MEHECHUE CTEIICHEH OKUCIICHUS
9JIEMEHTOB, O00pa3yIOIIMX pearupyrollue BelIecTBa», «(a3a», «UCIOJB30BAHHE KaTalau3aTopay.
ITonsiTHE O CKOPOCTH XUMHUUYECKON peakiny. DaKkTOpsl, BIUSAIOIINE HA CKOPOCTh XUMHUYECKUX PEAKIIUIA.

Karanuzatops! u karanus3. MIHTrHOUTOPHI. AHTHUOKCHIAHTEHI.

MeTtajuisl

[Tonoxenue meramnoB B llepuoguueckoit cucreme xumuueckux snemeHtoB J[. M. Menaeneesa.
Mertammdeckas KpUCTAITHYECKAs PeIIeTKA U METAITMYECKask XUMHUYecKasi cBs3b. O0mme Gpusndeckne
cBoiicTBa MeTauioB. CIuIaBbl, UX CBOWMCTBA M 3HAYEHHE. XMMHUYECKHE CBOMCTBA METAJIJIOB Kak
BOCCTAaHOBMTEIJIEH, a TAKKE B CBETE UX ITOJIOKEHUS B AIIEKTPOXUMHUUYECKOM sy HAIIPSKEHUN METAIIIIOB.
Koppo3sust MeTanioB u criocoObl 60ps0bI ¢ Hell. MeTtansl B mpupoae. O0mue crnoco0bl UX NOTYYESHHUS.
O0mas xapakTepucTHKA HIEJT0YHBIX MeTALI0B. MeTtasuibl B ipupoje. OOuue crnocoOsl Ux
nosryueHus. Ctpoenue aromos. lllenounsle MeTaipl — MPOCThIE BEECTBA. BakHelne coeAMHEHNs
HIETIOYHBIX METAJNIOB — OKCH/IBL, TUAPOKCUIBI U COJIU (XJIOPHUIbI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOWCTBA U IPUMEHEHUE B HApOAHOM Xo3sicTBe. Kanuiinble ynoopeHus.
O01mas xapakTepucTHKA 3JIeMEHTOB IVIaBHOM moarpynmnsl || rpynnsi.
Crpoenne aromoB. lllenouyHo3emenbHble MeTalIbl — MPOCTHIE BellecTBa. BakHeliue
COEJMHEHUS IEJIOYHO3EMEIbHBIX METAJUIOB — OKCHUbI, THIPOKCUIBI U COMHU (XJIOPUAbI, KapOOHATHI,
HUTPATHI, CyNbdatel, hocdaTsl), X CBOICTBA U IPUMEHEHNUE B HAPOJAHOM XO34HCTBE.

ANOMUHUM.

Crpoenue aroma, ¢GuU3MUECKHE M XUMUYECKHE CBOMCTBa mpocToro BemiecTBa. CoeauHEHUS
ATIOMUHUS — OKCHJ W THIPOKCH]I, UX aM(doTepHbI XxapakTtep. Baxueiimme comu amroMUHUS.
IIpuMeHeHne aTtOMUHNSA U €70 COCINHEHHM.

Keiaeso.

Crpoenue atoMa, pU3NUYECKUEe U XUMUYECKHE CBOMCTBA MPOCTOTO BelecTBa. ['eHeTnueckue psabl
Fe™ u Fe™ . Bakueiimme comu kene3a. 3HA4YeHHe Kele3a M €ro COEAMHEHHH UIs TPUPOABI U
HapOJHOI'O XO351CTBA.

IpakTukym 1. CBolicTBa MeTa/L10B M UX coeaqunHeHuii 1. [lomydenne u cBOCTBA COeTMHEHUN
MeTaJlIoB. 2. PemieHue sKCIepUMEHTANBHBIX 3a7ad Ha pacro3HaBaHUE M IIOJYYEHHE COEIUHEHUN
METaJUIOB.

Hemeraiabl

OO6mrast xapakTEepUCTHKAa HEMETAJUIOB: TOJOKeHHe B llepromnyeckoil cucTeMe XUMHUYECKHX
anemenToB J[. 1. MenzeneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, dJIEKTPOOTpULIATENBHOCT (D0) Kak
Mepa «HEeMeTaUIMYHOCTHY, pan 0. Kpucramimiyeckoe cTpoeHHe HEMETAIIOB — MPOCTHIX BEIIECTB.
Annorponusi. Gusnveckue cBoNCTBa HeMeTaLIOB. OTHOCUTENBHOCTh MOHATUNA «METAD» U
«HEeMeTa.

Boaopoa. Ilonoxenne Bogopoma B Ilepronnueckoit cucreMe XUMUYECKUX anemeHToB /I, M.
MenneneeBa. CtpoeHue aroma u MoJekynbl. dusndeckre U XMMHUYECKHE CBOMCTBA BOJOPOAA, €ro
MOJIy4YeHUE U IPUMEHEHHE.



Bonaa.

Ctpoenne Monekymnabsl. BogoponHas xumuueckas cBsizb. GU3MYECKUE CBOMCTBA BOJIbl. AHOMAIIUH
CBOMCTB BoJbL. I mapodunbHbie 1 ruipodoOHbIe BelecTBa. XUMUYECKHUE CBOMCTBA BObl. KpyroBopot
BoAbl B mpupoge. Bomoounctka. Aspauus Boabl. bbiToBeie (umbTpbl. MuHepaibHble BOIBL.
JuctuirpoBaHHas BOJa, €€ OJyUYE€HUE U IPUMEHEHHE.

O01masi XapaKTepucTHKA rajioreHoB.

Crpoenue atoMoB. [IpocThie BelecTBa 1 OCHOBHbBIE COEIMHEHUSI TAJIOTEHOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, opome, ¢rope u iozae. [IpuMeHeHrne TaTOreHOB U UX COCIMHEHUN B
HapOJHOM XO3SICTBE.

Cepa.

CtpoeHue aToma, aJUIOTPOIIHs, CBOMCTBA U MPUMEHEeHHEe pomOudeckoit cepbl. Okcusl cepsl (V) u
(VI), ux mony4yenue, cBoiictsa u npuMeHenue. CepHasi KUCIIOTa U €€ COJIH, UX IPUMECHEHHE B HAPOJIHOM
xo3siicTBe. [Iponu3BOACTBO CEpHON KUCTOTHI.

A3or.

CrpoeHue aroMa M MOJEKYJbI, CBOWCTBA MPOCTOrO BellecTBa. AMMMAK, CTPOEHHUE, CBOWCTBA,
nojy4yeHue u npumeHenue. Coiu aMMOHUS, UX cBoicTBa u mpuMeHerue. Oxcupl azota (1) u (1V).

A3OTHAas KUCIIOTa, €€ CBOICTBA U puMeHeHne. HUTpaTel 1 HUTPUTHI, TpobiieMa UX COAepKaHUS B
CEJIbCKOXO035UCTBEHHOW IPOAYKIMU. A30THBIE y1OOpEHMUSI.

Dochop.

Crpoenue aToma, aJutOTpOITUS, CBOKWCTBA 06e10r0 1 KpacHoro dochopa, ux npumeHeHne. OCHOBHBIE
coenuHenus: okcun pocdopa (V) u oprodhochopuas kuciora, hocharel. DocdopHbie ya0OpeHUs.

Yraepon.

CrpoeHue aToma, auIOTpONus, CBocTBa MoauduKanuil, npuMenenue. Oxcuasl yriepona (II) u
(IV), ux cBoiicTBa 1 npuMeHenue. KapOoHaThI: KalbLUT, CO/Ia, TOTAIII, UX 3HAYCHUE B IPUPOJIC U HKUZHU
YyeJloBeKa.

Kpemnuuii.

CtpoeHue aToMa, KpUCTALTMYECKUN KPEMHUI, ero cBoiicTBa u npuMeHenue. Oxcun kpemuus (1V),
€ro NpUpOJHbIE Pa3HOBUAHOCTU. CHUIMKATHI. 3HAYEHUE COCIMHEHHUM KPEMHHS B JKUBOW U HEXKUBOUN
npupoze. IlonsaTre o CHIMKaTHON IPOMBINUIEHHOCTH.

IIpakTukym 2. CBOMCTBA COeIMHEHNH HeMeTaJUI0B 1. Perenne skcriepuMEeHTaIbHBIX 3a1a4 110
teMe «[loarpynna xucnopoga». 2. Pemienue skcniepuMeHTaNbHbIX 3a4a4 1o Teme «l[loarpymnmna azoray
u « Iloarpynna yrnepona». 3. [lonyuenue, coOupaHue U pacrio3HaBaHHUE Ia30B.

O0o0menne 3HAHNI 110 XUMHUM 32 KYPC OCHOBHOM IIKOJIbI.

DU3NYECKUI CMBICI MOPAJIKOBOIO HOMEpa 3JIEMEHTA B IEPUOIUYECKON CUCTEME XMMHUYECKUX
anemenToB JI.VMI. MenneneeBa, Homepa nepuojia U TpynIbl. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
AJIEMEHTOB U MX COEAVHEHUN. 3HAYE€HUE NMEPUOIUYECKOrO 3aKOHA. THUIIBI XMMUUYECKHUX CBSI3€M U THIIbI
KPUCTAJIIMYECKHUX peleToK. B3auMocBs3b cTpoeHus 1 cBOMCTB BemiecTB. Kiaccudukaiiys BemecTs 1no
pa3nuuHbIM npu3HakaM. IIpocTele u cioxHble BemecTBa. MeTamisl U HeMeTaulbl. ['eHeTndyeckue
psAABl MeTalla, HeMeTaula U IepexonHoro Metamia. OKCHIbL, THIPOKCHUABI M COJHU: COCTaB,
kinaccupukanus v oOmume cBoiicTBa B cBeTe T3]l M mpeacTaBieHUil O Mpoleccax OKHUCICHUs-
BOCCTaHOBJICHHUS.

Tunel pacyeTHbIX 321a4:

1. BrrunciaeHne MaccoBoil 10U XUMHUUYECKOTO 3JIEMEHTA 110 (bopMyne COCOAUHECHUS.
YcraHoBieHne HpOCTGfII.HGfI (bOpMy.TIBI BCIICCTBA ITO MAaCCOBBLIM AO0JIAM XUMHUYCCKHX 3JICMCHTOB.

2. Beranciaerns mo XUMHYECKUM YpaBHCHUAM KOJIUYCCTBA, O6’LeMa, MacCCBhI B€HIICCTBA II0
KOJINYCCTBY, 061,eMy, MaccCe pCarcHTOB WK MIPOAYKTOB PCAKIIUU.

3. Pacuer MaccoBoii gonu pPacTBOPCHHOT'O BCIICCTBA B PACTBOPC.



IIpumepHbIe TeMBbI NPAKTHYECKUX PA0OT:

1. JlabopaTopHoe 0060pyI0BaHUE B TTpHEeMbl oOpatienus ¢ HuM. [IpaBuia 6e3omacHoi paboTHI B

XUMHUYECKOH 1abopaTopuu.

2. OuncTKa 3arpsI3HEHHON IOBApEHHOM COJIN.

3. [Tpyu3HaKKU NPOTEKAHNS XUMHUECKUX PEAKLIUH.

4, ITomy4yenue kuciopojia U U3y4eHHue ero CBOUCTB.

5. [Tomyyenue BoJopoJia M U3y4E€HHUE €r0 CBOMCTB.

6. IIpurorosnenue pacTBOPOB C OIIPEACICHHON MAaCCOBOM J10JI€M paCTBOPEHHOIO BEIIECTBA.
Pemenue skcniepruMeHTaIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJ1acChl HEOPIraHUUYECKUX

COCIMHEHUI.

8. Peakiuu MOHHOTO OOMEHa.

Q. KayecTBeHHBIE peakIui Ha MOHBI B paCTBOPE.

10. Tlony4enue aMmmaka ¥ H3ydEHHE ETO CBOWCTB.

11. TlonydeHue yriekucsaoro rasa u M3y4eHHE €ro CBOMCTB.

12.  Pemenue skcnepUMeHTANBHBIX 3324 10 TeMe «HemeTamby.

13.  Pemenue skcrnepMMeHTAIbHBIX 337124 110 TeMe «MeTaslIby.



3. TEMATHYECKOE IINTAHUPOBAHUE

n/n

N3yyaemasi Tema

KoanuecTtBo
4acoB

JeATeJIbHOCTD YYHTEJIsl ¢ y4eTOM IPOrpaMMbl
BocuTanus (Mmoays «lIkoabHbIH YPOK» )

8 kuacc (68 yacon)

Paznen 1. Brenenue.
[TepBonauasibHBIE
XUMHUYECKHE MTOHATUS

6 u.

- IPHUBJICYCHUC BHUMAaHUA 06yan0mecsl K
HCHHOCTHOMY AaCIICKTY HM3YYaCMbIX Ha YpOKax HNpCIMETOB U
SIBJICHHUI, WHUIMUPOBAHUE OOCYX/ICHUH, BBICKa3bIBAaHHI
CBOCTO  MHEHWs, BBIPAa0OTKM  CBOETO  JIMYHOCTHOTO
OTHOIICHUA K U3y4aCMbIM CO6I>ITI/I$IM, SABJICHUAM, JIUILIAM,

- HpI/IO6pCT€HI/IC OIlbITa BCACHHUA KOHCTPYKTUBHOI'O
Jajiora; TPYIIOBOH pabOThI, KOTOpas YYUT KOMaHJIHOMW
paboTe U B3aMOICHCTBUIO;

- noOyXJIeHre O00yJaronmxcs cOoO0IaTh Ha YPOKE
HOPMBI IMOBCACHMA, ITpaBHJIa O6HI€HI/I$I CO CBCPCTHUKaMHU U
ne/IaroramMy, COOTBETCTBYIOIIUEC YKJIAIy IKOJIBI,
YCTaHOBJICHHE u MOJIICPIKKA J0OpO’KENaTeNbHOM

aTMoc(hephl.

Pasznen 2. ATomel
XUMHUYECKUX DJIEMEHTOB

- OpraHM3anys HACTaBHUYECTBA MOTHUBUPOBAHHBIX M
SPYAMPOBAHHBIX  OOyYarOIIMXCS HaJA  HEYCIEBAIOIIHUMU
OJITHOKJIACCHUKAMH, JIAIOIIero OOy4arolUMCsl COLMAIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

~ NpUMEHEHHE MHTEPAKTUBHBIX (QopM  y4yeOHOI
paloThI: MHTEJIEKTYAJIbHBIX, CTUMYJIMPYIOIIUX
MI03HABATEIbHYI0 MOTHBAIINIO;

- IPUMEHEHNE JAMCKYCCUM, NalolUX BO3MOKXHOCTh
NPUOOPECTH ONBIT BEACHUA KOHCTPYKTHUBHOTO JHAJIOra;
IpynmnoBoi paboThl, KOTOpas y4YUT KOMaHIHOW paboTe u

B3aNMOJIEVCTBUIO.

Paznen 3. [Ipocteie
BEIIIECTBA

7 4.

— MpUBJICYCHUE BHUMaHHUS oOyJaronuxcst K
LIEHHOCTHOMY acCHeKTy M3y4yaeMbIX Ha YpOKax MPEAMETOB U
SBJICHUM, WHHUIIMHUPOBAHUE OOCYXXICHUHN, BBICKA3bIBAHHUI
CBOEr0  MHEHHUS, BBIPAOOTKH  CBOETO  JUYHOCTHOTO
OTHOIICHUSI K M3y4aeMbIM COOBITHSIM, SIBIICHUSIM,;

- MPUMEHEHUE HWHTEPAKTUBHBIX  (QopM  y4eOHOI

paboThI: UHTEJUIEKTyaJIbHBIX, CTUMYJIAPYIOLIUX




IMO3HAaBaTCIbHYO MOTHBAIIUIO,

- OopraHu3anusa HAaCTaBHUYCCTBA MOTUBUPOBAHHBLIX H
OPYAUPOBAHHBIX o6yqa10umxc;1 HaJl  HCYCIICBAOIIMMH
OJHOKJIaCCHUKaMM, Oaromlicro O6y‘-IaIOH.[I/IMCSI conuaJibHO

3HAYNMBIN ONBIT COTPyAHUYCCTBA U B3aNMMHOM IIOMOIIH,

Paznen 4. Coennaennsa
XUMHUYECKUX AJIEMEHTOB

15 4.

- NpUMEHEHWE WHTEPAaKTHBHBIX (QopM  yueOHOH
paboThI: MHTEJUIEKTyaJIbHBIX, CTUMYJIMPYIOIIHUX
MM03HABATEJIbHYI0 MOTUBALUIO;

- NPUMEHEHUE JHUCKYCCHUM, MAOIIUX BO3MOXKHOCTh
NPUOOPECTH ONBIT BEACHUA KOHCTPYKTHUBHOTO JHAJIOTA;
IpyNIoBOi paboThl, KOTOpas Y4YUT KOMaHIHOW pabore u
B3aNMO/ICHCTBHIO.

- WHUIIMMPOBAHUE M TOACP)KKA HMCCIIEI0BATEIbCKON
JESTEIIBHOCTH B (OpMe WHIMBUAYAIBHBIX W TPYIIIOBBIX
MPOEKTOB, YTO JAa€T BO3MOXKHOCTh MNPUOOPECTH HABBIKU
CaMOCTOSITEIIBHOTO ~PCIICHUS TEOPETUYCCKON IPOOJIEMBI,
TeHEpUpOBaHUS ©  O(OPMIICHHS COOCTBEHHBIX  HJICH,
YB@XUTEIBHOTO OTHOIICHHUS K YYKUM UM, MyOIUYHOTO
BBICTYIJICHHS, ApPIyMEHTUPOBAHUS M OTCTAMBAaHUS CBOECH

TOYKH 3pCHHUA.

Paznen 5. U3meHenus,
MIPOUCXOASIIME C
BEIIECTBAMM.

11 y.

- NpUBJIEYCHHE  BHUMaHMS  OOydalolmMxcs K
LIEHHOCTHOMY AaCIIEKTY M3y4aeMbIX Ha ypOKax IPEIMETOB U
ABJICHUM, WHULUUPOBAHUE OOCYXJECHUN, BBICKA3bIBAHUN
CBOET0  MHEHHUS, BBIPAOOTKM  CBOEr0  JIMYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM COOBITHSM, SIBJICHUSM,;

- MPUMEHEHUE HWHTEPAKTUBHBIX  (QopM  y4eOHOIl
paloThI: MHTEJJIEKTYAJIbHBIX, CTUMYJIMPYIOIINX
[I03HABATENbHYI0 MOTHBALIMIO;

- OpraHM3alys HACTaBHUYECTBA MOTHUBUPOBAHHBIX M
SPYAMPOBAHHBIX  OOyYarOIIMXCS HaJA  HEYCIEBAIOIIHUMU
OJIHOKJIACCHMKAMHM, JIAloUIero OOy4aroIUMCsl COLMAIbHO

3HAYUMBIN OIIBIT COTPYAHHUUCCTBA U B3aMHOM IIOMOIIIH,

Pa3nen 6. PactBopeHnue.
PactBopsl. Peakiiun
HOHHOI'0 OOMeHa.

21 4.

- MOOYXJeHHnEe 00yJaromuxcsi COOJII0IaTh Ha YpPOKe

HOPMEI IMOBECACHMS, ITpaBHJIa O6HI€HI/I$I CO CBCpPCTHUKaMHU U




OKHCIIUTENRHO -
BOCCTAaHOBUTEIILHBIE
peaKkIuu.

nearoramy, COOTBETCTBYIOIIHE yKIamy IIKOJIBL,
yCTaHOBJICHHE u HOJIePKKA I00poXKeTaTeIbHON
aTMoc(epsl;

— OpraHM3alys HaCTaBHUYECTBA MOTHUBUPOBAHHBIX M
SPYIUPOBAHHBIX  OOYyYarOIIMXCS HaJX  HEYCIEBAIOUIMMHU
OJIHOKJIACCHMKAaMH, JaloUlero oO0y4yarouuMcsl COLUaIbHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3AUMHOM ITOMOIIIY;

- OPUMEHEHWE UHTEPAaKTUBHBIX  (QopM  ydeOHOIl
paboThI: MHTEJUIEKTyaJIbHBIX, CTUMYJIMPYIOIINX
[103HABATEJIbHYIO0 MOTHBALINIO;

- NPUMEHEHUE JUCKYCCUM, AAalOUIMX BO3MOKHOCTh
IIPUOOPECTH ONBIT BEACHHUA KOHCTPYKTHUBHOTO JHAJIOra;
IpyNIoBoOi paboThl, KOTOpas Y4YUT KOMaHIHOW pabore u
B3aUMO/ICHCTBUIO.

- MHULMMPOBAHUE U MOJJAEPKKA HCCIIEA0BATEIbCKON
JNESTENIbHOCTH B (OopMe HWHIMBUAYAIBHBIX U TPYIIOBBIX
IIPOEKTOB, YTO JIA€T BO3MOXKHOCTh IPHUOOPECTH HaBBIKU
CaMOCTOSITEJIBHOTO  PELIEHUS] TEOPETHUECKON MpoOJIeMBl,
reHepupoBaHusi U  OopopMIIEHUS COOCTBEHHBIX  MJIEH,
YB@KUTEIBHOTO OTHOLICHUS K YY)KUM HIEsM, MyOJIMYHOTrO
BBICTYIUICHUSI, apryMEHTHPOBaHUS U OTCTaMBaHUsI CBOEU

TOYKH 3pCHHA.

9 kaacc (68 yacos)

Pasnen 1. Beenenue.
[lepBoHavasibHbBIE
XUMHUYECKHUE TOHSITUSI

6 u.

- MIPUBJICYCHUE BHUMaHUS o0ydJaronmxcs K
LIEHHOCTHOMY acCIHEeKTy M3y4aeMbIX Ha YpOKax MPEeAMETOB U
SBJICHUM, WHHUIIMHUPOBAHUE OOCYXICHUHN, BBICKA3BIBAHHI
CBOEr0  MHEHHUS, BBIPAOOTKH  CBOETO  JTUYHOCTHOTO
OTHOIICHUSI K U3y4aeMbIM COOBITHUSIM, SIBICHUSM, JTUIAM;

- MPUMEHEHHE HWHTEPAKTHBHBIX  (QopM  ydeOHOH
paboThI: MHTEJUIEKTYaJIbHBIX, CTUMYJIUPYIOLTUX
MMO3HABATEJIbHYI0 MOTUBALIHIO;

- MPUOOPETEHHE OMBITa BEACHHUS KOHCTPYKTHBHOTO
JUANIora; TPYMIOBON paboOThl, KOTOpas yYUT KOMAaHIHOM
paboTe U B3aUMO/ICHCTBUIO;

- noOyaeHne oOydJaromuxcs coOMolaTh Ha ypOKe




HOPMBI TIOBEJICHHSI, TIpaBUiIa OOIICHUsSI CO CBEPCTHUKAMH U
nearoramu, COOTBETCTBYIOIIUEC YKIJIIy IIKOJIBI,
YCTaHOBJICHHE u HOJIJIEPIKKA I00pOXKeTaTeILHON

aTMOCQEepBHI.

Paznen 2. Atomel
XUMHUYECKUX DJIEMEHTOB

— OpraHM3alys HaCTaBHUYECTBA MOTHUBUPOBAHHBIX M
SPYAMPOBAHHBIX  OOYYalOIIMXCS HaJ  HEYCIEBAIOIIHUMU
OJIHOKJIACCHUKAaMH, Jaloulero oO0y4yarouuMcsl COLUaIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

- OpPUMEHEHUE UHTEPAaKTUBHBIX (QopM  y4deOHOIl
paboThI: MHTEJJIEKTYJIbHBIX, CTUMYJIUPYIOLTUX
[T03HABATEJIbHYI0 MOTUBALIMIO;

- OPUMEHEHUE JAMCKYCCUM, JalolUuX BO3MOKHOCTh
NpPUOOPECTH ONBIT BEACHUA KOHCTPYKTHUBHOTO JHAJIOTa;
IpyNIoBON paboThl, KOTOpas Y4YUT KOMaHIHOW pabore u

B3aUMO/IEVCTBUIO.

Paznen 3. [Ipocteie
BEIIECTBA

- noOyXJIeHre O0yJaronmxcs COO0IaTh Ha YPOKE
HOPMBI IMOBCACHMA, ITpaBHJIa O6HI€HI/I$I CO CBCPCTHUKaAMHU U
nejaroramy, COOTBETCTBYIOIIINE YKy IKOJIBI,
YCTaHOBJICHHE u MOJJIEPKKa no0OpoxkenaTeTbHON
aTMoCQepbl;

— NPUMEHEHHE UWHTEPaKTUBHBIX (QopM  ydeOHOIt
paboThI: MHTEIIEKTYaIbHBIX, CTUMYJIUPYIOLIHAX
MO3HABATENbHYIO MOTHUBAIIHIO;

- HpI/IO6pCTCHI/IC OIlbITa BCACHUSA KOHCTPYKTHUBHOI'O
JUaNora; TPYMIOBOM pabOThl, KOTOpas YYUT KOMAaHIHOM

paboTe 1 B3aUMOICHCTBHUIO.

Pasnen 4. Coequuenus
XUMHNYCCKHUX DJIICMCHTOB

15 4.

- MPUMEHEHHE WHTEPAKTUBHBIX  QopM  ydeOHOI
paboTHI: MHTEJUIEKTyaJIbHBIX, CTUMYJIUPYIOIIHNX
MO3HABATEJIbHYI0 MOTHUBAIUIO;

- NPUMEHEHHUE JUCKYCCHUM, MArOIUX BO3MOXKHOCTh
NPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JHAJIOTa;
TPYNIOBON paboThl, KOTOpass yYUT KOMaHIHOW paboTe u
B3aMOJICHCTBUIO.

- UHUIUUPOBAHUC U HOAACPIKKA HCCHCHOB&TCHLCKOﬁ




JEeSTENIbHOCTH B (OpMe HHIMBUAYAIBHBIX U TPYIIOBBIX
IPOEKTOB, YTO JaeT BO3MOXKHOCTh NPUOOPECTH HAaBBIKU
CaMOCTOSITEJIFHOTO PELICHUS TEOPETUYECKON IMPOOIIEMBI,
reHepupoBaHuss U oQOpMIIEHHS COOCTBEHHBIX  HJEH,
YBQXHUTEJILHOTO OTHOIICHUS K YYKUM HJESM, IMyOJIUYHOIO
BBICTYIUIEHHSI, apryMEHTHUPOBAaHUS U OTCTaUBAaHUs CBOEHU

TOYKU 3PEHUS.

Pazpnen 5. 3meHenus,
MIPOUCXOISIINE C
BEII[CCTBAMH.

11 4.

- MPUBJICYCHUE  BHUMaHUs  OOyYamOIMXCi K
[IEHHOCTHOMY AacCIIeKTYy M3y4aeMbIX Ha ypoKax IMpeIMETOB U
SBIICHUN, WHUIUUPOBAHUE OOCYXJCHUN, BBICKA3bIBAHUN
CBOCTO  MHEHHS, BBIPAOOTKH  CBOETO  JIUYHOCTHOTO
OTHONICHHSI K H3y4acMbIM COOBITHSIM, SIBIICHUSM, JIUIAM;

- IpUOOpETEHHE OIbITA BeIEHUSI KOHCTPYKTUBHOTO JHAJIOT;
IpyNIoBOi paboThl, KOTOpas Y4YUT KOMaHIHOW pabore u

B3aUMO/IEVCTBUIO.

Paznen 6. PactBopenue.

PactBopsl. Peakiiun
HOHHOI'0 OOMeHa.
OKHCIIMTENIBHO -
BOCCTaHOBHUTEJIbHEIC
peaKkiIuu.

21 4.

- noOyxJaeHnue o0yJaroumxcs coOMoIaTh Ha YpPOKe

HOPMBI IMOBCACHMA, ITpaBHJIa O6HI€HI/I$I CO CBCPCTHUKaMHU U

nezaroramy, COOTBETCTBYIOIIINE yKIany LIKOJIBI,
YCTaHOBJICHHE U MO JIEP/KKA NI00pOosKeNnaTeTbHOM
aTMoc(epsl;

- OpraHM3alnys HACTaBHUYECTBA MOTHUBUPOBAHHBIX M
SPYAMPOBAHHBIX  OOYyYarOIIMXCS HaJ  HEYCIEeBAIOIIKUMU
OJIHOKJIACCHMKAMHM, JAloHiero oOy4yarollUMCsl COLUAIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

- MPUMEHEHUE HWHTEPAKTUBHBIX  (QopM  y4eOHOI
paloThI: MHTEJJIEKTYAJIbHBIX, CTUMYJIMPYIOIINX
[I03HABATENbHYI0 MOTHBALIMIO;

- MIPUMEHEHUE JUCKYCCUM, NalolUX BO3MOXXHOCTh
npuoOpecTd OMBIT BEAECHUS KOHCTPYKTHBHOTO JMAJOra;
IpynmnoBoil paboThl, KOTOpas y4YUT KOMaHIHOW paboTe u
B3aMOJICHCTBUIO.

- WHULMUPOBAHUE U TOJAEPIKKA HCCIIEI0BATEIbCKOM
NEeSTeIbHOCTH B (OpME HHAMBUAYAIBHBIX M TPYHIOBBIX
IPOEKTOB, 4YTO JaeT BO3MOXXHOCTh NPUOOPECTH HAaBBIKU

CaMOCTOSITENILHOTO  PELIEHUS TEOPETHYECKOH MpOoOJIeMbl,




reHepupoBaHUs ©  O(OpPMIICHHS COOCTBEHHBIX  HJICH,
YBAXKUTCIIbHOTO OTHOLICHHUA K YYKHUM HICAM, HY6HI/I‘-IHOF0
BBICTYIUICHHsI, ApPryMEHTUPOBAHUS M OTCTAWBAaHUS CBOEHU

TOYKH 3PCHHA.

C=RU, O=IBOY COU c.
Ctapas Pavelika,
CN=KynarunHa Hatanbs
AnekcaHgpoBHa,
E=st_rach_sch@samara.e
du.ru
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