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IHosicHuTEALHAA 3aIUCKA.

JlononHuTenbHas o0IIepa3BUBaIONIas MporpaMMa «3aHUMaTelbHas XHUMHMSL.
Hlar x uygy» pa3paborana Ha ocHoBe ®3 ot 29.12.2012 roma Ne273-03 «O6
oOpazoBanuu B Poccuiickoit ~ ®enepanuu», Ilopsiaka opraHuzauud U
OCYIIECTBJICHHS] ~ OOpa3oBaTEIbHOM  JIEATEIBHOCTH MO  JOMOJHHUTEIbHBIM
obieo6pazoBarenbubiM TiporpamMmmam (IIpukaz Munobpuayku P ot 29.08.2013
Nel008), denepanbHBIX TOCYIAPCTBEHHBIX  O00pa30BaTEIbHBIX  CTaHJIAPTOB
OCHOBHOTO 00111eT0 00pa30BaHUSI.

[Iporpamma JOMOJTHUTENBHOIO 00pa3oBaHUsl «3aHUMATENIbHAS XUMHS»
HaIpaBjieHa Ha JOCTHKEHUE OJTHOTO M3 OCHOBHBIX MPUEMOB OOYUECHHUS XUMUHU —
pEelIeHUIO 3a/ad, MOCPEACTBOM KOTOpPOro oOecreunBaeTcsi Oosee TiyOoOKoe H
MOJIHOE  YCBOEHHUE  y4yeOHOro Marepuaia M BbIpaOaTbIBaeTCs  yMEHHE
CaMOCTOSITEJTbHOTO OCMBICJICHUSI U TIPUMEHEHUSI TPUOOPETeHHBIX 3HaHUU. J[11s Tex,
KTO CMOKET OBJAJETh COJIepKaHUEM JaHHOM MporpaMMbl, pellieHue 3ajad He Oyaer
BBI3BIBaTh OCOOBIX TpynHOCTEH. [Ipoliecc perieHus cTaHeT yBICKaTeIbHBIM U OyJieT
IPUHOCHUTH YIOBJICTBOPECHUE.

IIporpamma peaju3yercs B paMKax (eaepajbHOro0 NpoeKTa «Ycmex
KAKIA0ro pedeHKa» HANMOHAJBHOIO mnpoekta «OOpa3oBaHue» B YacTH
peajn3alMd MeEPONPHATHHA MO CO3JAHWI0 HOBBIX MECT JONOJHHUTEIbHOIO
o0pa3oBaHus B HenTpe oOpa3oBaHus €CTeCTBEHHOHAYYHOMH "
TEeXHOJOIu4eCKOM HANPABJIECHHOCTEM «Touka pocTa Ha 0ase
HuskHeTaHnalickoil cpeaned mkoJasl puiauasa MBOY /I3ep:kuHckasi cpeaHsis
mKosaa Ne2

Hanpa/jieHHOCTHL  00pa30BaTe/IbHON  NMPOrpaMMbl  JIOMOJIHUTEIBHOTO
oOpa3oBaHus feTel "3aHuMareabHas XUMus'" — ecTeCTBEHHOHAYYHAas.

AKTYaJIbHOCTH | HOBH3HA: [Ipennaraemas JOTMIOJTHUTEIIbHAS
oO1mepa3BuBaroIias mporpamma «3anumarenbHas xumus. [ar k uyny» akTyanbHa B
MepUo/i Hayana U3ydyeHHs npeaMera XuUMHs U B MEPUOJ MOATOTOBKU YYalIUXCS K
OI'D. [aHHbIN Kypc IpeaHa3HAuYeH [JIsl YCIEIIHOIO0 YCBOEHHS METOJOB PEIICHUS
3aJa4 MO XUMHUHM, B TOM 4YHcie mpakTuueckux. Ha 3aHatusx oOyyaromuecs
MPUOOPETYT W 3aKpemsT SKCIEPUMEHTAIbHbIE HABBIKM B paboTe C BEIIECTBAMH,
BBITIOJIHSSL IPAKTUYECKHUE 3aJJaHUSI PA3JIUYHOTO YPOBHSI CIOKHOCTH.

OTin4uTeIbHAS O0CO0EHHOCTb: HKCIEPUMEHTHI, MPAKTUYECKHE padoTHI,
MCCJICIOBAaHNS CTIIOCOOCTBYIOT aKTHMBH3AIlMW IMO3HABATEIBHONW AaKTHBHOCTH JICTEH,
MOBBIINIEHUIO YPOBHA CHOPMHPOBAHHOCTH €CTECTBEHHOHAYYHOW TPaMOTHOCTH,
MIPUMEHEHUS] MEKIIPEIMETHBIX CBA3EH, KOMMYHUKATUBHBIX YMEHUH.

[Tporpamma siBnsieTcss MoauPUITUPOBaHHON TTporpamMmmont Martokunoit I'.®.

OTANYUTENBHBIMU OCOOCHHOCTSIMU JJAHHOM MPOTpaMMbl OT YKa3aHHOI'O Kypca
SIBJISIFOTCSL:

"morpyxeHue" B MHUP TPUPOJIHBIX B3aUMOCBA3EH YEPE3 COYETAHUE
ayJIUTOPHBIX U CAMOCTOSATENbHBIX (POPM pabOTHI;
BO3MOKHOCTD JIJISI CIyIATeNed y4acTBOBATh B UCCIEOBAHUSIX HOBBIX
SIBJICHUU U HOBBIX CTOPOH U3BECTHBIX SIBICHUN;



Kypc nocesiien pemennro 3a1ad pa3anyHoro tumna. B Hadame KaXaoul TeMbl
NPUBOJIUTCA HEOOXOAUMBIM TeopeTHuueckuil matepuan. Mmeercs pocratodHoe
KOJIMYECTBO 3a1ad Ui PEUICHMs, KaK B Kijacce, TaK U Il CaMOCTOSATEIIBHOMN
paboTHI.

Iesab nporpamMmbi:

ObecneunTh MpPEACTABICHHE IUKOJIHBHUKOB XHMHUYECKOM KapTHUHBI MUDPA,
IIOCPEACTBOM paclupeHue Kpyrosopa ydamuxcs, 3aKpeIUICHUS,
COBEpIIEHCTBOBAHUS M YIIyOJeHUs XUMHUYECKUX TOHATUA O BEIIECTBAX U
mnmpoueccax, IPUMEHEHUE [IOJYYEHHBIX 3HAaHMM K PEIICHUIO KOHKPETHBIX
XUMHYECKHX 3a7a4.
3axaum nporpaMmal:

(dbopMHUpOBaTH YMEHUS M 3HAHUS IPU PEIIEHUN OCHOBHBIX THUIIOB 3324 M0 XUMUU;
(bopMUpOBaTh MPAKTUYECKHE YMEHUS MPU PEIICHUH IKCIIEPUMEHTANbHBIX 3a/1a4 Ha
pacro3HaBaHUE BELIECTB;

IIOBTOPUTH, 3AKPEIIUTH OCHOBHBIE IIOHATUSA, 3aKOHBI, TCOPUH, & TAKKE HAYUYHBIC
(dakTbI, 00pa3yOUIMX XUMUYECKYIO HAYKY.

co3/aBaTh MEAAroruueckiue CUTYallH YCIEIIHOCTH JAJIS MOBBIIIEHUS] COOCTBEHHOU
CaMOOLICHKH U CTaTycCa y4alluXCs B IVIa3aX CBEPCTHUKOB, I1€1aroroB U pOAUTEIIEH;
(dbopMHpOBaTh MO3HABATENbHBIE CIOCOOHOCTH B COOTBETCTBUU C JIOTUKOW Pa3BUTHUS
XUMUYECKOW HAYKU;

COJIEHCTBOBATH MPOGOPUEHTAIIUH IIKOJIBHUKOB.

pa3BUBaTh y LIKOJIbHUKA YMEHME BBIACIIATH ITIaBHOE, CYLIECTBEHHOE B U3yYEHHOM
MaTepuaie, CpaBHUBaTh, 00001IaTh N3YYeHHbIE (DAKTHI, JOTMUECKHU U3JaraTb CBOU
MBICJI IIPU PELLICHUH 3a/aY;

pa3BUBATh CAMOCTOATEIIBHOCTD, YMEHHE MPEOI0JIEBATh TPYIHOCTH B YUCHUHU;
pa3BUBaTh SMOLIMU YYallUXCsA, CO3/aBas SMOLMOHAJIBHBIE CHUTYallMM YIWBIICHUS,
3aHUMATEIBbHOCTH, [1apaJOKCAIBHOCTH;

pa3BUBaTh IMPAKTUYECKUE YMEHUSA Y4YallUXCA I[PHU BBINOJHEHUM IPAKTUYECKUX
DKCIEPUMEHTAIBHBIX 3aa4.

[lepeuncrennble 3a1a4u OXBATHIBAIOT IIUPOKHUM KPYT MpoOIeM BOCTIUTAHUS U
JIOTIOJIHUTENIBHOTO O0pa30BaHMs IIKOJbHHUKA, PELICHHE W peau3alus KOTOPBIX
HEOOXOAUMBI JJIsl JOCTUIKEHUS IOCTABJICHHOH 11eJH.

Cpoxu peanu3zanun: Ilporpamma paccuntana Ha 1 rog oOydeHus

dopma U pPeXUM 3aHATUN: 3aHATUS MO MpPOrpamMme «3aHUMAaTelIbHas XUMUSL.
[ar x yyny» OyayT npoxoauth 1 pa3 B Hegento 2 3aHsATusd 1o 45 muHyt. [lomMmumo
JEKIU U TPaKTUYECKHWE 3aHATUSA, B Kypce MPEeAyCMOTPEHBbI 3ajaud IS
CaMOCTOSITEIbHON PabOTHI.

B Hauane roga u Hayane 2 moxyroausi ¢ 00y4aronuMUCs POBOJAUTCS BBOIHBIN
U TIOBTOPHBIA MHCTPYKTa)X MO MpaBWJIaM COOIIOJICHUS] TEXHUKH O€30MacHOCTH,
MMOMUMO 3TOT0 MPOBOJSITCS CHUCTEMATUUYECKUE MHCTPYKTAXKHU TNEpes MPOBEIACHUEM
AKCIEPUMEHTOB.
3ansTus OyayT NpoxoauTh B hopme Oecel1, HaOII0IeHU 3a TPOUCXOASIIUMHU
SIBJICHUSIMU, TIOCTAHOBKHU SKCIIEPUMEHTA, PEUICHUS SKCIIEPUMEHTAIIbHBIX U
MPAKTUYECKUX 3a]1a4, KOHCTPYUPOBAHUS TPUOOPOB, JEMOHCTPAIIMOHHBIX OIBITOB,



Mpe3eHTalui, OyJeT BKII0UaTh B ce0e MPOEKTHYIO U UCCIIE0BATENIbCKYIO
NEeSATENbHOCTb.

CoctaB rpynmsl — HOCTOSIHHBIN, JUIsl IPOBEIEHUS 3aHATUI IPOU3BOJUTCA CBOOOIHBIMI
Ha0op B rpynibl y4eHUKOB 9 Kjlacca B Hayaje yueOHOro roja.

[TeproauuHocTh 3aHATHI — 24aca B Heaemo (68 yacos B rox).

KonunuectBo nereii B rpymnme 10-15 yenosek.

IIlnanunpyembie pe3yabTaThl

B pamkax peanuzanuu nporpamMMebl JETH HAy4aTcsl TPUMEHATh Ha TPAKTUKE METOJIbI
pelieHns pa3IudHbIX 3aj7a4, CBSI3aHHBIX C OKpYKalolllel >ku3Hbl0. B paMkax »Toit
IpOrpaMMBbl YYAIIUECs 3HAKOMSATCS C YCIIOBUSIMU U 3aKOHOMEPHOCTSIMH MPOTEKaHUS
XUMUYECKUX TMPOIECCOB, HAONIOMAIOT TMPOSBICHHUS HSTUX 3aKOHOMEPHOCTEM Ha
NpaKkTUKE, YYUTHIBAIOT TMPU PEIICHUH XUMHYECKUX 3a7ad, 4YTO IOMOTAaeT B
nmoaroroske k OI'D.

[Tocne mpoxokaeHus: TPOrpaMMBbl IITKOJTBHUKHU OYTyT:

* 10 TeMe "PacTBOpHI’:

1) umems npedcmaenenue o pacTBOpe U €ro COCTABHBIX YACTAX;

2) ooyuarowuiicsa Hayuumcs

pacno3HaBaTh:

—OCHOBHBIE BUIbI KOHILIEHTPAIMI pacTBOPOB (IIPOLIEHTHASI U MOJISIPHAS );

— cIoco0BI Mepexoa OT OJHOTO BUAAa KOHIICHTPALUNA K IPYroMYy;

— OCHOBHBIE OTPACJIH MPOU3BOACTBA, TJI€ TPUMEHSIOTCSI PacueThl Ha PaCTBOPHI;

3) noyuum 603M0HCHOCHIb HAYUUMbCS

— MPOU3BOAUTH PACUYETHI HA OMPEACICHUE MPOUECHTHON U MOJIIPHOW KOHIIEHTPALWAN
pacTBopa;

— TIEPEBOJIUTH MOJIAPHYIO KOHIIEHTPAIINIO B IPOLIEHTHYIO U HA000POT;

* 10 TeMe "OCHOBHBIE MMOHATUA U 3aKOHBI XUMUM;

1) ooyuarowuiica nayuumcs

Hcnonp3oBaTh

— OCHOBHBIE 3aKOHBI U TIOHSTHUSI XUMUU (aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI ATOMHAs
Macca, OTHOCUTEIIbHAs MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MaccoBast
JI0JIsI XMMHYECKOTO 3JIEMEHTA B BELIECTBE, HOPMAJIbHBIE YCIIOBUA);

— 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOraJpo, YUCI0 ABOraJpo;

2) ROIYUUmM 603MONCHOCHb HAYYUMbCA TIPOU3BOIUTH PACYETHI C UCTIOITH30BAHHEM
OCHOBHBIX 3aKOHOB U MOHSATHIA;

* 1o Teme "['a3000pa3Hbie BemecTna’:

1) noayuum 603mozcnocme y3nams 06 0OCOOCHHOCTAX CTPOCHHUS Ia3000pa3HbIX
BEILIECTB;

2)o0ydaommuiicss HAyYnTCsl:

— MPOU3BOJUTH PACUETHI HA ONMPEIEIEHUE OTHOCUTEIbHON MIIOTHOCTH
ra3o000pa3HOTo BEIIECTBA, BEIUUCICHHUE Yepe3 HEE OTHOCUTEILHON MOJICKYJISIPHOM
Macchl ra3000pa3HOro BEIIECTBA;



— BBIUMCIISITH MAcCy ra3o00pa3HoOro BEIIECTBA IO €ro 00bEMY U 00bEM 110
M3BECTHOM MAaCCE MPU HOPMAIBHBIX YCIOBUSX C UCHOJIb30BAHUEM MOJISIPHOTO
o0beMa rasos;

— OMPENENATh MOJEKYJISIpHbIE (POPMYIIbI BEIIECTB MO MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB U OTHOCUTEIBHOM MIOTHOCTH T'a30B.

Kpowme BbllIEnIEpeUNCIEHHOTO MIKOJIBHUKH JOJKHbI HAYYHUThCS COCTaBIIATh
3a/1a4d MO JJAHHBIM T€MaM, YTO CIIOCOOCTBYET MOBBIIICHUIO YPOBHS
OTBETCTBEHHOCTH YUEHHKA, CAMOOIICHKH U cTaTyca peOeHKa 3a cueT
COpPEBHOBATEIBHOTO 3P (peKTa.

* 1o Teme ''PelieHue 3a7a4 M0 XUMHUUYECKUM YPaBHEHUSIM:

1) umems npedcmaenenue 0 XUMHYCCKUX PEAKIUIX, X BUIAX;

2) odyuarowuiica nayuumcs

Hcnonvzoeamo:

— OCHOBHBIE MIPUHITUIIBI PEIICHUS 3a/1a4 TI0 XUMUYECKUM YpaBHEHUSIM;

— METOJIMKY PELICHUS 3a/1a4 IO XUMUYECKUM YPaBHEHUSIM, €CJIM OJTHO U3
pearupyroIrx BEImeCcTB JaHO B M30BITKE; HAa BBIXO]I MPOAYKTA, IPUMECH, PACTBOPHI;
3) noyuum 603M0HCHOCHIb HAYHUMbCA

— WCIOJIB30BaTh 3HaHMS 1-ro roga oOydeHus;

— ZIeNaTh BEIYMCIICHUS 110 XUMUYECKUM YPaBHEHHSIM Ha HaXOXKJICHUE MaCChl
(Konm4ecTBa BEIIECTBA) MPOAYKTOB PEAKIIMU 10 Macce (KOJIMYECTBY BEIIECTRA)
BCTYMAIOUINX B PEAKIIMIO BEIIECTB U HA00OPOT;

— pelaTh 3aJa4u 10 XUMUYECKUM YPABHEHUSAM, B KOTOPBIX YUYaCTBYIOT
ra3oo0pa3Hble BEIIECTBA, UCTIONB3Ys 3aKOH 00bEMHBIX OTHOLIEHUH I'a30B;

— MPOU3BOJUTH PACUYETHI 10 TEPMOXUMHYECKHM YPABHEHUSIM;

— IIPOU3BOJUTH PACUYETHI 10 XUMUYECKUM YPaBHEHUAM (€CJIA OAHO U3 BEUIECTB JJAHO
B U30BITKE, HA BBIXOJ MPOAYKTa, IPUMECH, PACTBOPHI) U COCTABIIATH 3a7a4H,
UCIIOJIb3YS 3HAHUS O CBOMCTBAX HEOPraHUYECKUX BEIIECTB;

* 10 TeMe "OKUCTUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN

1) odyuarowuiica nayuumcs ucnonvb3oeams 3Hanus 00 OKUCIUTEIHLHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUSX; O TOHATUN OKUCIUTEIb U BOCCTAHOBUTEIIb,
MOHATUAX OKUCIUTENbHBIA U BOCCTAHOBUTEIBbHBIN MPOIIECC;

2) ROYYUmM 803MOHCHOCHIL HAYYUMbCA

— ONPEACIISTh CTENEHU OKUCIEHUSI XUMHUUECKHUX 3JIEMEHTOB;

— paccTaBiATh KOADPUIUEHTH B XUMUYECKUX PEAKITUAX C yUACTHEM
HEOPTaHUYECKUX BEIIECTB METOAaMU JIEKTPOHHOTO OanaHca v MOJIypeaKIIii;

* o TeMe "['eHeTnueckas CBsI3b MEXKAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX
COETUHEHUMN:

1) odyuarowuiica nayuumcs ucnoib306ams XMMIUICCKHE CBONCTBA M CITOCOOBI
MOJIyYEHHUS OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUII;

2) ROYYUmM 803MOHCHOCHIL HAYYUMbCA

— 3aMKUCHIBATh PEAKIUH "EMOYKH MPEBPAICHH”’, C yJaCTUEM HEOPTaHUUECKUX
BEIIECTB;

— peuaTh U COCTABJIATH 3a/1a4M Ha "IENOYKH MPEeBPaALlCHUN ;

— BBIICJISITh TJIABHOE U AaHAIM3UPOBATH XOJ PELUICHUS "'IETIOYKH MTPEBPALLECHUN .
* 1o TeMe "KadecTBEeHHbIE peaKIMi Ha HEOPTaHUYECKUE BEIIECTBA :

1) umems npeocmaenenue 0 Ka4SCTBCHHBIX PEAKIHSIX U UX IPUMCHCHHH;



2) odyuarowuiica nayyumcs

— IPUMEHSTH U COOJIIOIATh MpaBuiia TEXHUKH 0€30MacCHOCTH NpHU padoTe ¢
XUMHAYECKUMU BEIIECTBAMU U 000PYAOBaHUEM;

— peareHThl U METOJUKY MPOBECHHUS KaUeCTBEHHBIX PEaKINii HA OCHOBHbBIE
KaTHOHBI M aHWOHBI HEOPTaHNUECKUX BEIECTB;

3) noayuum 603m0xHcHOCHb HAYUUMBCA

— TPO/ICTBIBATh KAYECTBCHHBIE PEAKIINH;

— MPUMEHSTH MOJYYCHHbIE 3HAHUSI IPU PEIICHUN U COCTABJICHUH 33724 Ha
OIIpe/IeJIEHUE BEIIECTB B PacTBOpE.

Kpowme BbIlIeTIepeurciIeHHOTO MKOJIBHUKN y4aTcs 00J1aaaTh BOJIeH 1
HACTONYHMBOCTHIO B IOCTH)KEHUH ITOCTABICHHOH 11€JTH, CTAHOBSITCSI CIIOCOOHBI BECTH
HCCIIeI0BATEIbCKYIO PabOTy 10 ONpPEeACTICHHIO XUMHUUECKUX BEIIECTB.

®opMbI NO/IBE/IEHUSI UTOTOB

B nporiecce ocBoeHUs MporpaMMbl PEyCMOTPEHA CUCTEMA KOHTPOJISI YCBOCHUS
COJZIepKaHUsl 110 pe3yJibTaTaM TeCTUpoBaHus 1o TeMaM (1 pa3 B KOHIIE TeMBbI)
COCTaBJISIETCS] MOHUTOPUHIOBAs TaOJIMIIA MHIMBUTyaJIbHBIX PE3YJIbTaTOB

. [IpoexkTHbIC UK IKCTIEPUMEHTANIbHBIE PAOOTHI (BE1ETCS MOHUTOPUHT
MHAMBUAYAIbHBIX TOCTH)KCHUN OBJAJCHUS MPOEKTHON TI'PaMOTHOCTHIO
oOyuatommxcsi). Hanbonee ycnenrtpie NpoeKTHbIE padOTh MOTYT OBITh IIPECTABIICHBI
Ha MIKOJIbHOU KOH(epeHInH «Beck Mup a1 Te0s» 1 MyHUIIMNIAIBHOM Hay4HO-
npakTudeckom Gopyme «IlepBbie maru B HayKy».

®opma npoBeeHUS 3aHATHI JAONMOJHUTEIBLHOT0 00pa30BaHUs MO NMPOrpamMme
«3annmareabnas xumus. llar k uyay»:

OppucTHieckas decena

[TpakTrdeckast pabOThI

DKCIEPUMEHTBI
[IpoexTHO-KCCIE0BATENbCKAS IEATETBHOCTh



Coaep:kanue nporpaMmmbl
BBoaHoe 3aHsiTHE. 3HAKOMCTBO C MPOrPAaMMOM, CTPYKTYpOH U 3a1auaMu 00ydeHuUs
Bcero kypca o0yuenus. Onpenenenue pexuma 3ansatuil. [lpoBenenne nHCTpyKTaxa
M0 TEXHUKE 0€30MacHOCTH MpHU padoTe ¢ XMMUUYECKUMU BEIIECTBAMU U B KaOMHETE
XUMUHU.

T e m a "PacrBopbl”. OCHOBHbIE NPUHUUIIBI OPOPMIIEHUS 3aJady MO XUMUHU.
Meronuka pemeHds 3aJad Ha BBIYMCIEHUS MACCOBOM JIOJIM PACTBOPEHHOTO
BeniecTBa B pacTBope. Tumbl PactBopoB. CrocoObl BbIpa)KE€HUsT KOHUEHTPALMH
BELIECTBA B PACTBOPE.

[IpakTruuyecKasyacTb: pelleHUE 3a/1a4 10 JaHHOW TEME; TPUTOTOBIICHHUE
PacTBOPOB C 3aIaHHOM KOHUEHTpALMEW, BEIpAIIMBAHUE KPUCTAIIIOB.

T e m a "OcHOBHbIE MOHATHUA M 3aKOHBI XUMHH”’. MeToAuKa pelieHus 3ajad Ha:
HAXOXXJICHHE OTHOCHUTEIIBHOM MOJICKYJISIPHON MacChl, BBIYMCIEHUE OTHOIIEHUM Mace
AJIEMEHTOB B BEIIECTBE, OINpEJeJeHHe MAacCOBOW IO XMMHUUYECKOTO JJIEMEHTa B
BEIIIECTBE, HAXOXKJICHHE KOJMWYECTBa BEIIECTBA [0 €ro Macce U HaobopoT,
BBIBEJICHUE TIpocTeiiieil (popMynbl BeliecTBa MO MAacCOBBIM JOJIIM 3JIEMEHTOB B
COCIMHEHNH, pacueT YKCiIa CTPYKTYPHBIX €UHUII IO MacCe, KOJIMUECTBY BEIleCTBA
WJIH 00BEMY.

[ITpakTuyeckKkasuacTb: pellICHUE TUMOBBIX 3aJlad HA JAHHYIO TEMY;
odopmIIeHHE 3a]1a4; 00CYKIEHUE PAllMOHAIBHBIX CITIOCOOOB PEIICHHMS.

OOcyxIeHre anropuT™Ma COCTaBIICHUs 3a7la4 Ha JaHHYIO TEMY; COCTaBJICHHE 3a/1ad,
y4acTHE B OJIMMIIUAJIEC TI0 XUMUM; UHIUBUYaJIbHbIE KOHCYJIbTAIUU.

T e m a "I'a3000pa3Hble BemecTBa”. MeToauka pelieHus 3ajad Ha ONpeeICHHE
OTHOCHUTEJIBHOM IJIOTHOCTH Ta3a M HaxXOXJIEHHE 1O HEH OTHOCHUTEIHHOM
MOJICKYJISIDHOM Macchl. MonsapHelii  00beM ra3oB. HopmanbHble — yCIIOBHS.
[TpuHIUIBI pemIeHus 3a1a4d Ha: ONpeaeICHUE MacChl ra3000pa3HOIo BEIIECTBA I10
ero o0beMy, NMPH HOPMAJIBHBIX YCIIOBHSX; BBIUMCICHHE O0BEMa Ia3000pa3HOTO
BEIIIECTBA 110 €r0 KOJWYECTBY; OMNpejesieHne (GopMyibl BEIIecTBAa IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB M OTHOCUTEIIBHOM IIJIOTHOCTH rasa.
[IpakxTuyeckKkasdacT b, HAIXOKIACHUC U OOCYKICHHE pallHOHABHBIX
crioco0OB peleHus 3a/1ad4. .

T e m a '"Pemenue 3a1a4 1o XHUMHYECKHMM YPaBHEHHSIM C Yy4acTHeM
HEOPraHUYeCKUX BelecTB” (3a7auyu Ha M30BITOK OJHOTO M3 BEIECTB, BBIXO/I
MpPOAYKTa, MPUMECH U PAcTBOPhI). MeToauKa pelieHus: 3aJady Mo XUMUYECKUM
ypaBHeHHsIM. Haxoknenue maccbl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOIYKTOB
peakiuu 1no macce (KOJIMYECTBY BEIMIECTBA, 00BbEMY) MCXOJHBIX BEIIECTB. 3aKOH
OOBEMHBIX OTHOIIEHWWA Ta30B W NPUMEHEHHWE €ro TMpH pelieHUuW 3ajad.
TepmoxuMuyeckue ypaBHEHUS W THUIMBl 33a7ady 1no HUM. HaxoxaeHue wmacchbl
MPOJYKTOB pPEaKIMU, €CJIM U3BECTHBI MACChl JBYX MCXOJHBIX BEIIECTB (3aJa4u Ha
n30bITOK). Haxoxknenue macchl wid oO0bemMa MPOJYKTOB PEAKIMH IO H3BECTHOU
Macce Wi 00bEMY HCXOJIHOIO BEIIECTBa, cojepxkaliero npumecu. Haxoxnenue



Macchl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa pEaAKIUU IO HCXOJAHOMY
BELLECTBY, HAXOSAIIEMYCS B PACTBOPE.

[IpakTuHuuyecKasyacTb: pElICHHE 33/1a4 IO JAaHHBIM TEMaM; COCTaBJICHHE
aNIrOpUTMa PEIICHUS ATUX THUIIOB 33J1ay; CAMOCTOSITENIbHAsI paboTa MO COCTABICHUIO
3a/1a4 ¥ OPOPMIICHHUIO UX HA KapTOUKax JUIsl HCIIOJIB30BaHUsI HA YPOKaX XUMUHU.

T e m a "OKHCIAUTEIBHO-BOCCTAHOBHUTE/IbHbIe peakunun”. Kiaccudukanus
XUMHYECKUX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakunu. OKUCIUTEND,
BOCCTAaHOBHUTEIIb, OKUCIUTENbHBIA MPOLIECC, BOCCTAaHOBUTENbHBIA  IpOLIECC.
PaccranoBka k03(pPUIIMEHTOB B peaKUUsAX C Yy4aCTHEM HEOPraHMYECKUX BEIECTB
METOZaMH 3JIEKTPOHHOI0 OalaHca U MOJypeakLuil.

[I pakTuuyecKasduyacT b OTpadOTKa HAaBHIKOB MO PACCTAHOBKE
KO3} (OUIIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIMIX C Y4aCTHEM
HEOpPraHMYECKUX BEIIECTB.

T e m a "I'eHeTnyeckasi CBSI3b M€Ky OCHOBHBIMH KJIACCAMU HEOPraHMYeCKHX
coeqnHeHnii”. OCHOBHBIEC KJIACChI HEOPTAHMYECKUX COCIMHEHUN M X XUMHUYECKHE
CBOICTBA, crtocoObl osydeHus. CrocoObl mepexoia OT OAHOTO Kiacca K Ipyromy ¢
MOMOIIBIO0 PA3TUYHBIX XUMHYECKUX peakiuii. MeTroauka pemeHus 3agad ¢
UCIIOJb30BAHUEM "1IETIOYKH MPEBPAILICHUIN .

[ITpakTuueckKkasdyacTb: pellicHAE 33/1a4 Ha "IENOYKU MPEeBpaleHUl” U
HaX0XJIeHHE Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) BEIIECTB.

T e m a "KauecTBeHHble peakUMM Ha HeOPraHM4YecKHe BellecTBa”.
KauectBennbie peakuuu. KaTuonsl u aHuoHbl. KauecTBeHHbIE peaklUUd Ha
KaTHOHBI: BOJOPOJa, aMMOHHUs, cepedpa, JUTHs, Kalus, HaTpus, Kalblusd, Oapus,
menu(Il), xeneza(Il, III), amromunus. KauecTBeHHbIE peaklMM HA aHUOHBI: XJIOPUJI-
WOH, CynbdaT-uoH, HUTpaT-uoH, ¢ocdaTron, CcyabPpua-HOH, KapOOHAT-HMOH,
XpOMaT-HuOH, TUIApPOKCUA-UOH. [IpaBuna TexHUKH Oe30macHOCTH Tpu padoTe ¢
XUMHYECKUMU BEIIECTBAMHU U MPHU pabOTe B KAOMHETE XUMUHU.
[IpakTuUuuecKasuacT b PEIIEHHE 3KCICPUMEHTAIbHBIX 33/1a4 Ha
OTIpEJICIICHNE BEIIECTB B PACTBOpPE, C MOMOIIBIO Ka4eCTBEHHBIX peakmuii. [londop
3aHMMATENbHBIX OMBITOB JIJII XHMHYECKOTO Bedepa, ux orpaborka. IIpoBeneHue
Beuepa "YnuutenpHas xumusa!” u ero ananu3. CocraBieHue cOOpHHKA 3a7ad I10
HEOPraHWYECKOW XUMUU.

Hrorosoe 3ansitue. O600menne marepuana. OOCyKAeHHUE U TIOJBE/ICHUE UTOTOB
KOHKYPCOB.

Y4eOHBIN IJIAH

Ne | Tema KosmmuecTBo yacos ®opma
/T BCErO | TEOPHS | MPAKTHUKA | KOHTPOJIS
1 PactBopbl 12 5 7 [IpakTrueckas
paboTta
2 OcHoBHBIC 3aKOHBI ¥ ToHATHS | 10 2 8 MOHHUTOTUHT
XAUMHUHU




3 ["a3000pa3HbIe BelecTBa 8 2 6 Tect

4 Pemenue 3ana4 no 16 4 12 MoHuTOpHUHT
XUMHAYECKUM ypaBHEHUSIM

3) OxkucnuTenbHO— 7 2 5 [IpakTrueckas
BOCCTaHOBHTEJIbHBIE PEAKIIUU paboTa

6 ['eneTnueckas cBs3b MEXKIY 3 12 5 MoHUTOpHUHT
OCHOBHBIMU KJIaCCaMH
HEOPTaHWYECKUX BEIIECTB

7 KauecTBeHHBIE peakny Ha 12 2 10 [IpakTrueckas
HEOpraHMYeCKHe BelleCcTBa paboTa

YcaoBus peanuzanuy NporpaMMmsbl:

Kaaposoe obecnieuenne: nporpaMMy peajii3yeT MeJaror BbICIIEH KaTeropuu,
UMEIoLUH MpoPuIIbHOE 00pa30BaHKE U MPOLIEANINN KYpChI TIe1arora.
Kabuner xumuu, B KOTOPOM MPOBOSATCS 3aHSATHSI, COOTBETCTBYET TPEOOBAHUSIM
MaTEPHUAILHOTO U MPOrPaMMHOT0 00eCIIeYEHHUSI.

Kabuner xumun 000py10BaH COTJIaCHO MpaBUiIaM MOKapHOM O€30MacCHOCTH U
CaHWTApHO-TUTHEHUYECKUM HOPMAaTHBaM.

Metoanyeckoe odecnedyeHue:

Pazpabotku meponpusiTHii, 6eces1, peKOMEH MU 10 POBECHUIO MPAKTUIECKUX U
1a0b0opaTOpHBIX PabOT, MO MOCTAHOBKE SKCIIEPUMEHTOB, OIBITOB, TEMATHKA
UCCIIEN0BATEIBCKON NEATEIbHOCTH

MarepHnajibHO-TEXHHYECKOe o0ecrieyeHne 3aHsATHIA:

Ne | HaumenoBanue Kon-Bo mryk
1 | IIpoGupku 100

2 | MepHbIe cTakaHbI 30

3 | CnuptoBku 15

4 | llItaTuBbI 10

5 | MeHnsypku 10

6 | HaGop peakTuBoB 1

7/ | Kommnbrotep 1

8 | IIpoexrtop 1

Cnncok uCnoJib3yeMoii TuTepaTypbl, HOPMATHBHOM TOKYMEHTAIlUN
[Iporpamma Kypca cocTaBieHa Ha OCHOBE:
®enepanbabiM 3ak0HOM Poccuiickoit @eneparuu ot 29.12.12 Ne 273-D3«06
oOpazoBanuu B Poccuiickoii @enepanum;
TpeboBanusimu dDenepanbHOr0 rocyAapCTBEHHOrO OOpa30BAaTEIBHOTO CTaHJapTa
OCHOBHOTO 00mero o0pa3oBaHMs, YTBEPXKICHHOTO TWpHKa3oM MuUHUCTEpCTBA
oOpazoBanus u Hayku PO ot 17.12.2010 Ne 1897 «O6 yrBepxkaeHuu dhenepaabHOTO
roCyJJapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa30BaHUs»
(c u3MeHeHusaMH, yTB. IpuKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®deneparmm ot 29.12.2014 Ne 1644, 31.12.2015 Ne 1577);,
«Konseniuu OOH o npaBax pebeHka,
CanlluH 2.4.4.3172-14 ot 04.07.2014 Neo 41,




[Tpukaza Muno6puayku Poccun ot 09.11.2018 Nel196 "O6 yrBepxaenun Ilopsaka
OpraHu3allid M  OCYLIECTBJIECHHMS  OOpa30BaTEeNbHOM  JEATEIBHOCTH IO
JOTIOJTHUTENBbHBIM 00111€00pa30BaTeNbHbIM ITporpamMmam”

C YYETOM:

[IpumepHOll OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTIO  OOIIETO
oOpa3zoBaHus, OA0OpEeHHON pemieHueM (eneparTbHOro y4eOHO - METOAMYECKOTO
oObeMHEHUsA 1Mo o0memMy obpasoBanuio (mpotokoia oT 08.04.2015 Ne 1/15) u
BOIIEAIIEH B rocyJapCTBEHHbBIN peecTp PUMEPHBIX OCHOBHBIX
o0mieoOpazoBarenabHbIX porpaMm MunoOpHayku P®D;

[Ipuka3za MunuctepctBa oOpa3zoBanuss M Hayku Poccuiickoit ®enepanuu oT
31.03.2014 No 253 «OO6 yrtBepxaeHUU (QeaepaabHOro TNepeyHs Y4eOHUKOB,
PEKOMEHIyeMbIX K MCIOJIb30BAaHUIO MPHU peATM3alMi UMEIOIINX TOCYAapCTBEHHYIO
aKKpeIuTaluio 00pa3oBaTeNbHBIX MPOrpaMM HAuyaJbHOTO O0OIIEero, OCHOBHOIO
oO1ero, cpenHero obiero oopazoBaHus» (¢ uaMeHeHusiMu oT 26.01.2016 Ne38);
VY4eOHoro miaHa neHTpa 00pa30BaHMs €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKON
HarpasiieHHOCTEN «Touka poctay.

IlepeyeHb y4eOHO-METOAUYECKUX CPEACTB 00yYeHUsI.
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IIKOJbHUKOB
NutepHer-nopran Bceepoccuiickol onuMnuazpl IIKOJBHUKOB. - Pexunm
nocryma: http://www.rasolymp.ru
NudopmanimoHHO-TOMCKOBAS cucrtemMa «3agadm». -

Pexxum  noctyna: http://zadachi.mccme.ru/easy
Kommiexkt uudpoBbsix o0pa3oBaTelibHBIX pecypcoB Ha caite «Eaunas
KOJUIEKLIHS IU(POBBIX 00pa30BATEIBHBIX PECYPCOBY.
MunuctepctBo oOpazoBanusi PO. - Pexxum gocryna:
http://www.ed.gov. http://www.edu.ru
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