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IHosicHuTEIBLHAA 3AIIUCKA.

JlononHuTenbHas o0IIepa3BUBaoNlas MporpamMma «3aHUMaTeldbHas XUMHUS.
[lar x uyay» paspaborana Ha ocHoBe D3 ot 29.12.2012 roma Ne273-d3 «O06
oOpazoBanuu B  Poccuiickoit ~ ®enepanuu», Ilopsaka opranuzanuu U
OCYIIECTBJICHHS] ~ 00Opa30BaTEJIbHOW  JAESATENBHOCTH 1O  JOMOJIHUTEIbHBIM
obmeo6pazoBarenbubiM nporpamMmamM (Ilpukaz MunoOpuayku P® ot 29.08.2013
Nel008), denepanbHbIX TOCYAapCTBEHHBIX 00Opa3oBaTEIbHBIX  CTaHAAPTOB
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma JOomOJHUTENBHOTO OOpa3oBaHUsA «3aHUMATENbHAS  XUMMUSI»
HaIpaBjieHa Ha JOCTH)KEHHUE OJTHOTO M3 OCHOBHBIX MPHUEMOB OOYUYCHHUS XUMHH —
pEelIeHUIO 3aJ]a4, IOCPEICTBOM KOTOpOro oOecreuuBaercs Oojiee TiyOoOKoe H
[OJIHOE  YCBOEHHUE  Y4YeOHOro Marepuaisa W BbIpaOaThIBaeTCs  yYMEHHUE
CaMOCTOSITEJILHOTO OCMBICIICHUSI U IPUMEHEHUSI TPUOOPETEHHBIX 3HaHMWU. {51 Tex,
KTO CMOYET OBJIQJIETh COJIepKaHUEM JaHHOU MPOTrpaMMBbl, pellieHue 3a1a4 He OyaeT
BBI3BIBaTh OCOOBIX TpyMHOCTEH. [Iporiecc pemeHus: craHeT yBJIeKaTeIbHBIM U OyIeT
IPUHOCHUTH yIOBJIETBOPEHHE.

IIporpamMma peanusyercsi B paMkax (eaepajbHOro IpoeKTa «Ycrmex
KAKIA0r0 pedeHKa» HAIUOHAJIBHOIO mpoekra «OOpa3oBaHue» B 4YacTH
peajJM3alMd MepPONPHUATHI IO CO3JaHHI0 HOBBIX MeCT /IONOJHHUTEJILHOIO
o0pa3oBaHus B enTpe o0pa3oBaHus €CTeCTBEHHOHAYYHOI "
TEXHOJIOTHYeCKO HamnpaBJjieHHocTell «Touka pocta» Ha 06aze MBOY
J3ep:kuHCKAs CpeAHss mIKoga No2

HanpaB/jieHHOCTHL 00pa3oBaTeJIbHOM MPOrpaMMbl  JOTNOJHUTEIBHOTO
oOpa3oBaHus feTel "3aHuMaTenbHas XUMUsS' — eCTeCTBEHHOHAYYHAS.

AKTYaJIbHOCTH | HOBU3HA: [Ipennaraemas JIONOJTHUTEIILHAS
oO1epa3BrBaoIas nporpamMmma «3anumarensHas xumus. [llar k yyny» akryanbHa B
NEpPUOJ Hayala W3y4yeHus npeamera XUMHUS U B MEPUOJ MOATOTOBKHU yYalIUXCs K
OI'D. lanHblil Kypc OpelHa3HAYeH [JIsl yCHEUIHOTO YCBOEHHUS METOJOB PELICHHUS
3alad MO0 XHMHUH, B TOM 4YHCJE TMpakTHdeckux. Ha 3aHsaTusx oOyuaromuecs
MPUOOPETYT M 3aKpEIsT SKCIEPUMEHTAbHbIE HAaBBIKM B paboTe C BEIIeCTBaMH,
BBITIOJIHSAS [TPAKTUYECKUE 3aIaHUS PA3JIMYHOTO YPOBHSI CI0KHOCTH.

OTin4uTeIbHAS O0CO0EHHOCTH: HKCIEPUMEHTHI, MpaKTHYEeCKHUEe paldoThl,
HCCIIEIOBAHUSI CIIOCOOCTBYIOT aKTHBH3AlMU MO3HABATEIbHON aKTHMBHOCTH JAETEH,
MOBBIIICHUIO YPOBHA CGHOPMHUPOBAHHOCTH E€CTECTBEHHOHAYYHOH TPaMOTHOCTH,
MIPUMEHEHHS MEXKIIPEAMETHBIX CBSI3€M, KOMMYHUKATUBHBIX YMEHUU.

[Tporpamma siBnsieTcss MOAMGUITMPOBAHHON porpammoit MarokuHoi ['.®.

OTANYUTENBHBIMU OCOOCHHOCTSIMU JIAHHOW MPOrPaMMBbl OT YKa3aHHOTO Kypca
SIBJISTFOTCS:

e '"morpyxeHue' B MHpP MPUPOAHBIX B3aUMOCBS3EM YEpe3 COUYETaAHUE
ayIUTOPHBIX U CAMOCTOSITENILHBIX (POPM pabOTHI;

o BO3MOXHOCTD JJISl CIIYIIATENIEN y4aCTBOBATh B MCCIIEIOBAHUSIX HOBBIX
SIBJIEHHUM M HOBBIX CTOPOH MU3BECTHBIX SBJICHUI;



Kypc mocesmen pemeHunio 3aad pa3au4yHoOro Tumna. B Havame KaKIoH TeMbl
MPUBOJIUTCA HEOOXOAMMBIM TeopeTudeckuii Marepuan. Mmeercs A0CTaTO4YHOE
KOJIMYECTBO 3a/1ay Ul pELICHUsA, KaKk B Kjacce, TaKk U U1 CaMOCTOSATEIILHOMN
paboTHI.

Ieab nporpammai:

ObecrieunTh TPEACTABICHUE IIKOJIHHUKOB XUMHUYECKOW KapTHHBI MUDA,
MOCPEACTBOM pacumpeHue Kpyro3opa yUammxcs, 3aKpeIUICHHS,
COBEPIICHCTBOBAHUS M YIUIYOJNICHUS XUMHUYECKHUX TIOHATHH O BEIIECTBAX U
nporeccax, NPUMEHEHHE TOJIYYCHHBIX 3HAHUA K PEIICHHI0 KOHKPETHBIX
XUMHUYECKUX 3a/1a4.
3axaum nmporpamMmsbI:

e (opmupoBaTh YMEHUS W 3HAHHs NMPU PEHICHUH OCHOBHBIX THUIIOB 3aJad IO

XHMMWH;

e (opmupoBaTh MPaKTUYECKHE YMEHHS IPU PEHICHHH ASKCIEPUMEHTATBHBIX
3a]1a4 Ha paclio3HaBaHWE BEIICCTB;

® T[IOBTOPUTH, 3aKPEMUTh OCHOBHBIC TMOHSITHS, 3aKOHBI, TEOPHH, a TaKKe
Hay4HbIe (aKThlI, 00pA3YIONINX XUMUUYECKYIO HAYKY.

® CoO3/laBaTh IME€JArOTHYECKHE CHUTYallMM YCHEIIHOCTH JJisi TOBBIIICHUS

COOCTBEHHOM CaMOOIICHKM M cTaTyca ydallluXcsi B TIJa3aX CBEPCTHHUKOB,

NEearoroB U poJuTeseH;

e (opMUpoBaTh MO3HABATEIbHBIE CIIOCOOHOCTH B COOTBETCTBUU C JIOTHKOM

Pa3BUTH XUMUYECKON HAYKU;

® COJEHCTBOBATH MPOQPOPUEHTAIINN IIIKOJIHHUKOB.

® pa3BUBaTh Yy WIKOJIBHUKA YMEHHE BBIACIATH TJABHOE, CYIIECTBEHHOE B
W3YYEeHHOM Marepuaje, CpaBHHBaTh, 0000IIaTh W3y4YeHHBIE (aKTHI,
JIOTMYECKU U3JIaraTh CBOM MBICIIM IIPU PEILICHUH 3a]1a4;

® pa3BUBATH CAMOCTOSITEIILHOCTh, YMEHHE MPE0JI0JIEBATh TPYAHOCTH B YUCHUU;

® pa3BHUBaTh OHMOLMU YYAIIMXCHA, CO3/aBasg SMOLMOHAIbHBIE CHUTYyalllH
yIUBJICHUS, 3aHUMATEIbHOCTH, TapaJ0KCATbHOCTH;

® pa3BUBATh  NPAKTUYECKHE  yMEHHUS  YYalluXcs TPU  BBINOJTHECHUU
HNPaKTUYECKUX SKCTIEPUMEHTAIIBHBIX 3a71a4.

[lepeuuncnenHplie 3a1a4 OXBAaTHIBAIOT MIUPOKHUI KPYT NpoOJIeM BOCIUTAHUS U
JOTIOJIHUTENIBHOTO 00pa30BaHUs IIKOJIbHUKA, PEIICHHE M pealn3alus KOTOPBIX
HEOOXOIUMBI JJI TIOCTH>KCHUSI TIOCTABIICHHOM TICIIH.

Cpoxn peanuzanum: IIporpamma paccuntana Ha 1 rog oOydeHust

dopma U peXUM 3aHATHN: 3aHATHS MO NMporpaMme «3aHUMAaTEIbHAS XUMUS.
[ar k uygy» OyayT npoxoauTs 1 pa3 B HeAento 2 3aHATUS 110 45 MUHYT, BKJIto4as 2
KaHUKYJIAPHBIX JIHS BECEHHMX KaHWKYJN 2 3aHiATUsS 10 45 MUHYT B JeHb. [loMumo



JEKUUA M TPAKTUUYECKUE 3aHATHS, B Kypce MpeayCMOTPEHbl 3ajaud s
CaMOCTOSITEIbHOMN pabOTBHI.

B nHauane roga u Havasie 2 moyrofusi ¢ 00y4aroMMHICs IPOBOJUTCS BBOJIHBIN
U TOBTOPHBIM MHCTPYKTa)X IO MpaBUjaM COOIIOAEHUS TEXHUKU O€30MacHOCTH,
MIOMUMO 3TOT0 MPOBOJASTCS CUCTEMATUUYECKUE MHCTPYKTAXHU MEpes MPOBEICHUEM
HKCIIEPUMEHTOB.

3ansaTus OyayT NpoxXoauTh B hopme Oecel1, HaOIMoAeHUN 3a TPOUCXOASAITUMU
SIBJICHUSIMU, TIOCTAHOBKHU SKCIIEPUMEHTA, PEIICHUS SKCIIEPUMEHTAIIbHBIX U
MPaKTUYECKUX 3aJ]1a4, KOHCTPYUPOBAHUS TPUOOPOB, IEMOHCTPALIMOHHBIX OMBITOB,
npe3eHTalui, OyeT BKI0YaTh B ce0e MPOEKTHYIO U UCCIEA0BATENbCKYIO
NeSTeIbHOCTb.

CoctaB rpymniibl — MOCTOSHHBIM, [T TPOBEACHUS 3aHATHI MPOU3BOIUTCS CBOOOAHBIN
Ha0op B IpyNIbl YYEHUKOB 9 Kilacca B Havyalsie yueOHOro roja.

[leproguaHoCTh 3aHATHI — 24yaca B Heento (/2 4aca B TOJ).
KomuuectBo neteit B rpymme 10-15 yenoexk.

OxupaeMbie pe3yabTaThl H CIIOCOOBI ONpeAe/IeHUs UX Pe3yJIbTATHBHOCTH:
Ilnanupyembie pe3yJibTaThI.

B pamkax peanmzanuu mporpamMMBbl JIETH HAydaTcsl MPUMEHSITh Ha MTPAKTUKE METO bl
pelieHns pa3IudHbIX 3aJlay, CBA3aHHBIX C OKPYXKAIOIIeH *Ku3HbI. B pamkax stoi
IpOrpaMMBbl YUaIuecs 3HAKOMATCS ¢ YCIOBHAMU M3aKOHOMEPHOCTSIMU ITPOTEKAHMUSI
XUMUYECKUX TMPOIECCOB, HAOIIOMAIOT MPOSBICHHUS JTHUX 3aKOHOMEPHOCTEH Ha
IpPaKTUKE, YYUTHIBAIOT TPU pEHICHUH XUMHUYECKHUX 3ajlad, YTO IIOMOTaeT B
nmoaroroske x OI'D.

[Tocne mpoxokaeHUs MPOTPAMMBI IIKOJIBHUKU OYTyT:
* 110 m e m e "Pacmeopwi”:

1) umemo npedcmaenenue o pacTBOPE U €ro COCTABHBIX YaCTHX;

2) ooyuarowuiica Hayuumcs

pacro3HaBaTh :

—OCHOBHBIE BUJIbl KOHLIEHTPALINI pacTBOPOB (IMMPOLEHTHASI U MOJISIpHAs );

— CIIOCOOBI TTepexoia OT OJTHOT'O BH/Ia KOHIICHTPAIIUH K IPYTOMY;

— OCHOBHBIE€ OTPACIU MPOU3BOJICTBA, IJI€ IPUMEHSIIOTCSA PACUEThl HA PACTBOPBIL;

3) noyuum 803mMo0NHCHOCHb HAYUUMbCA

— MPOU3BOAUTH PACUETHI HA ONPEAECICHUE NTPOLIEHTHOW U MOJISIPHOM KOHUEHTPALUI
pacTtBopa;

— MEPEBOAUTH MOJISIPHYIO KOHIICHTPAIMIO B TPOIIEHTHYIO U HA000POT;

* 10 m e M e "OcHo6Hble NOHAMUSL U 3AKOHbL XUMUU ™

1) ooyuarowguiica nayuumcs

Ucnonb3oBaTh

— OCHOBHBIE 3aKOHBI U MOHATHUS XUMUU (aTOM, MOJIEKYJIa, OTHOCUTEIbHAS AaTOMHAs
Macca, OTHOCUTEIbHAsI MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIlIECTBA, MaccoBast
JI0JIsI XUMHYECKOTO 3JIEMEHTA B BEIIECTBE, HOPMAJIbHBIE YCIIOBHUS);



— 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTaJIpo, YUciIo ABOTraapo;

2) nOYyuUmM 803MOMHCHOCHb HAYHUMbCA TIPOU3BOIUTH PACUETHI C HCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB W TIOHSTHIA;

* 10 m e m e "['‘azoobpasmuvie gewecmaa”:
1) nonyuum 603modricnocmo y3namos 00 0OCOOCHHOCTSAX CTPOCHUS Ia3000pa3HbBIX
BEIILIECTB;

2)o0yqarommiicss HAyYnTCs:

— MIPOU3BOJUTH PACUETHI HA OMPEICIEHUE OTHOCUTEIBHON MITOTHOCTH
ra3z000pa3HOTo BEIIECTBA, BEIYUCICHUE YEPE3 HEE OTHOCUTEILHON MOJIEKYJISIPHOM
MAacchl ra3000pa3HOro BEIIECTBA;

— BBIYHUCIISITH MacCy ra3000pa3HOTO BEIIECTBA MO €r0 00beMy U 00BEM T10
U3BECTHON Macce MpU HOPMAJIbHBIX YCIOBUSIX C UCTIOb30BAHUEM MOJIIPHOTO
o0beMa ra3os;

— OTPENIENIATh MOJICKYJIIPHBIE (DOPMYIIBI BEIIECTB IO MACCOBBIM JIOJISIM XUMUYECKHUX
AJIEMEHTOB U OTHOCUTEIBHOM MJIOTHOCTH T'a30B.

Kpowme BbIIIIenepeyrcIieHHOTO TIKOJIBHUKN JOJKHBI HAYYHThCHA COCTABIISATh
3a/1a44 10 JJAHHBIM T€MaM, 4TO CITIOCOOCTBYET MOBBIIICHUIO YPOBHS
OTBETCTBEHHOCTH YUCHHMKA, CAMOOIIEHKH U CcTaTyca peOeHKa 3a CUET
COpPEBHOBATEIHHOTO 3P heKTa.

* 10 m e m e "Pewenue 3a0au no xumuueckum ypagHenusim”’;

1) umemsv npedcmasnenue 0 XUMUICCKUX PEAKIUIX, UX BUIAX;

2) odyuarowuiica nayuumcs

Hcnonvzoeamos:

— OCHOBHbBIE TPUHIIMITBI PEIICHUS 33124 [0 XUMUYECKUM YPaBHEHUSM;

— METOJIMKY pEIIeHUs 3a7a4 10 XUMUYECKUM YPaBHEHUSIM, €CITU OJTHO U3
pearupyronmx BemecTB 1aHO B U30BITKE; HA BBIXOJ] IPOAYKTa, PUMECH, PACTBOPHI;
3) nonyuum 603M0HCHOCHIb HAYUUMbCS

— UCTIONIb30BaTh 3HAHUS 1-T0 roga o0y4yeHus;

— JIeNIaTh BBIYMUCIICHUS 110 XUMUUYECKUM YPAaBHEHUSM HA HAXO0XKJIEHUE MaCChl
(xonryecTBa BEIIECTBA) MPOJYKTOB PEAKIIUHU 110 Macce (KOJIUYECTBY BELIECTBA)
BCTYMAIOIIUX B PEAKITNIO BEIIECTB U HA0OOPOT;

— pemaTh 3aJ1a4M 10 XUMUYECKUM YPaBHEHUSM, B KOTOPBIX YYaCTBYIOT
ra3oo0pa3HbIe BEIIECTBA, HCTOIb3Ys 3aKOH O0BEMHBIX OTHOIIICHUH Ta30B;

— TIPOU3BOJIUTH PACUETHI IO TEPMOXUMUUYECKUM YPABHEHUSM;

— TIPOU3BOIUTH PACUETHI IO XUMUYECKUM YPABHEHUSIM (€CJIH OJHO W3 BEIIECTB JIaHO
B M30BITKE, HA BBIXOJ MPOAYKTA, IPUMECH, PACTBOPHI) U COCTABIIATH 3aa4H,
WCITOJIb3YSI 3HAHUS O CBOMCTBAX HEOPTaHMUECKUX BEIIECTB;

* 10 m e m e "OKuciumenbHo-60CCMAaHO8UMENbHbIE peakyuu”:

1) obyuarowguiica nayuumca ucnonb306ams 3HAHUA 00 OKHCIUTEIBHO-
BOCCTaHOBUTEIIHHBIX PEAKITUAX; O MMOHATUU OKUCITUTENh U BOCCTAHOBUTED,
MOHATHUSAX OKUCIUTEIBHBIN U BOCCTAHOBUTEILHBIN MPOTIECC;

2) nOYUUM 803MOHCHOCHIL HAYHUUMbCSA

— OTIPEJCNSTh CTCTICHU OKUCIICHUS XUMUYECKUX DJIEMEHTOB;

— paccTaBIATh KOY(DPUIUEHTH B XUMUYECKHUX PEAKIUAX C YIACTHEM
HEOPTaHUYECKUX BEIICCTB METOJIAMHU AJIEKTPOHHOTO OalaHca U MOTYPEaKInii;



* 110 m e m e "l enemuyeckas cesa3b MexHcoy OCHOBHbIMU KAACCAMU HEOP2AHUYECKUX
coeounenull”:

1) odyuarowuiica nayuumcs ucnoib306ams XuMUICCKHE CBOMCTBA U CIIOCOOBI
MOJY4YE€HUSI OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIMHEHUI;

2) ROIYUUM 803MONCHOCHb HAYUUMbCA

— 3aIMCHIBATh PEAKINH "LIETIOYKHU IPEBPALIEHNN , C Y4aCTUEM HEOPTaHUYECKHUX
BCIIICCTB;

— pemarh U COCTaBIIATh 3a7]a4M Ha "IETIOYKHU MPEeBPAICHUN ;

— BBIJIENIATH TJIABHOE M aHAJIU3UPOBATH X0/ PEIICHUS "IIENOYKHU TPEBPALLICHUN .
* 1o m e m e "Kauecmeennvle peakyuu Ha Heopeanudeckue gewjecmea’ :

1) umems npedcmaenenue o KaueCTBEHHBIX PEAKIIUAX M UX MPUMCHCHUH,

2) ooyuarowuiicsa Hayuumcs

— IPUMEHSATH U COOJII0IaTh MpaBUiia TEXHUKH 0€30MacHOCTH MpHU padboTe ¢
XUMUYECKUMU BEIIECTBAMU U 000PYI0BAHHUEM;

— peareHTbl U METOAUKY MPOBEACHHUS KaU€CTBEHHBIX peaKIMii Ha OCHOBHBIE
KaTUOHBI 1 AaHUOHBI HEOPTAHMYECKUX BEILIECTB;

3) noayuum 603M0NHCHOCHb HAYUUMbCA

— MPOJEIBIBATh KAUECTBEHHBIE PEAKIIUY;

— MPUMEHSATH MOJIYYCHHBIC 3HAHUS MIPU PEIICHUU U COCTABJICHUM 3a/]1a4 Ha
OTpeesICHNUE BEUIECTB B PaCTBOPE.

KpomMe BhIlIenepeurcieHHOro MKOJbHUKU ydaTcs 001a1aTh BOJICH U
HACTOMYHBOCTBIO B JOCTHKEHUH ITIOCTABICHHOM 11€JIH, CTAHOBATCS CIIOCOOHBI BECTH
UCCJIE0BATEILCKYIO pabOTy MO ONPEEICHUI0 XUMHUYECKUX BEIIECTB.

®opMbI NO/IBEICHUSI UTOTOB

B nipouiecce ocBoeHust mporpaMMebl PEAYCMOTPEHA CHCTEMA KOHTPOJISL YCBOCHHS
COJICpKaHUsI 10 pe3ysIbTaTaM TeCTUPOBaHUs 1o TeMaM (1 pa3 B KOHIIE TeMbl)
COCTABIISIETCS] MOHUTOPUHTOBAsI TA0IMIIA UHAUBUAYATBHBIX PE3YIbTATOB

. [IpoekTHBIC WK SKCTIEPUMEHTAIbHBIE PA00THI (BEAETCS MOHUTOPUHT
VHJVBUYaJIbHBIX JTOCTHKEHUN OBJIAICHUS IPOEKTHOM I'PAMOTHOCTBIO
oOyuarormxcsi). Hanbonee ycrenrapie MpoeKTHBIE paOd0Th MOTYT OBITH TIPEICTABIICHBI
Ha ITKOJIbHOM KOH(pepeH1nn «Bech Mup 11st TeOs» 1 MyHUITUTIATEHOM HAy4YHO-
npaktryeckoM dopyme «llepBbie mIaru B HAyKy».

®opMa npoBeieHN s 3aHATHI JOMOJHUTEIHLHOT0 00Pa30BaHUS 110
nporpamMme «3anuMartejbHas xumus. [llar x uygy»:

e DppucTHYeckas Oecesa
e [IpakTrueckast pabOThI
e DKCHEPUMEHTHI

L4 HpOGKTHO-I/ICCJ'IeI[OBaTeJIBCKaH ACATCIIbHOCTD



Coaepxxkanue nporpaMmsl

BBoaHoe 3aHsiTHE. 3HAKOMCTBO C IPOrpaMMOM, CTPYKTYPOU U 3a1ayaMu 00y4YeHus
Bcero kypca u 1-ro roga obydyenusi. Omnpezenenue pexxuma 3ansatuil. [Iposenenue
MHCTPYKTa)Ka MO TEXHUKE 0€30MaCHOCTH MpHU padoTe ¢ XMMUYECKUMU BEIIECTBAMU
1 B KaOMHETE XUMUHU.

T e m a "PacrBopbl”. OCHOBHbBIE NPUHUUIIBI OPOPMIIEHUS 337ad4 MO XHUMHH.
Meroguka pemeHus 3aJad Ha BBIUKMCIEHUS MAacCOBOM [JOJM PacTBOPEHHOIO
BenlecTBa B pacTBope. Tumbl PacTBopoB. CrnocoObl BbIpakKeHHUs KOHIIEHTpPALUU
BELIECTBA B PACTBOPE.

[IpakTuuyecKkas 4acTb: PEUICHUE 3aa4 110 JTaHHOW TEME; MPUTOTOBJICHUE
PacTBOPOB C 3aIaHHOM KOHUEHTPALUEN, BbIPAIIUBAHUE KPUCTAIIIIOB.

T e m a "OcHOBHbIE MOHATHUS U 3aKOHbI XMMHUHK”. MeTo/IMKa pelIeHUs 3a7a4 Ha:
HaX0JIECHUE OTHOCUTEIBHON MOJIEKYJISIPHON MACChI, BHIYUCIICHUE OTHOIIEHUN Macc
3JIEMEHTOB B BEIIECTBE, OIPECIICHUE MACCOBOM IO XMMHUYECKOTO 3JIEMEHTA B
BEI[ECTBE, HAXOXJICHHE KOJIMYECTBAa BEIIEeCTBA IO €ro Macce M HaoOopoT,
BBIBEJICHUE TPOCTeHIIe (OpMyJbl BEIIECTBA MO MACCOBBIM JIOJSM 3JIEMEHTOB B
COEIMHEHUH, pacyeT YMCJIa CTPYKTYPHBIX €IUHMI] IO Macce, KOJIUYECTBY BEIIECTBA
WJIH 00BEMY.

[ITpakTuyecKas 4acTbh: PEHICHUE TUIOBBIX 33/1a4 Ha JAaHHYIO TEMY;
odopmIIeHHE 3a]1a4; 00CYK/ICHUE PAIIMOHAJIBHBIX CITOCOOOB PEIICHHS.

OO0cyxIeHre aaropuT™Ma COCTaBIICHUsI 3a7a4 Ha JIAHHYIO TeMY; COCTaBJICHHUE 3a]1ay;
y4acTHE B OJIMMIIUAJIC IO XMMUU; UHIUBUYyaJIbHbIE KOHCYJIbTAIlUHU.

T e m a "I'a3000pa3nuble BemecTBa”. MeTonMKa pelIeHUs 3a7a4 Ha ONpEACICHUE
OTHOCHUTEJIBHOM TMJIOTHOCTH Ta3a M HaxX0XJACHME II0 HEH OTHOCHUTEIbHOU
MOJICKYJSIDHOM Macchl. MomspHbelii  00beM Ta30B. HopmanbHbie  yCIOBHS.
[TpuHIMITBI pemieHus 3a7a4d Ha: OMpEIeNICHHEe MacChl ra3000pa3HOTO BEIIECTBa 110
ero o0beMy, IpPU HOPMAJBHBIX YCJIOBHUSAX; BBIYHCICHHE OOBbEeMa Ira3000pa3HOIo
BEIIIECTBA 1O €r0 KOJIMYECTBY; oOlpeseiacHrne (HopMyIbl BEIIECTBA O MAacCOBBIM
JIOJISIM DJIEMEHTOB U OTHOCHUTEJILHOM IJIOTHOCTH Tasa.

[ITpakTuUuuyecKasa 4acT b: HAXOKJICHUEC U OOCYXJICHHUE pAIlMOHAIBHBIX
crioco0O0B pelieHus 3aj1a4. .

T e m a "PemeHue 3a0a4y N0 XUMHYECKHM YPABHEHHUSIM C Y4YacTHEM
HEOPraHMYeCKUX BemlecTB” (3a7aud Ha M30BITOK OJHOTO W3 BEIIECTB, BBIXO]
MPOAYKTa, MPUMECH W PACTBOPHI). MeTonuka pelieHusl 3afad M0 XUMHYECKUM
ypaBHeHHsIM. HaxokneHue maccbl (KOJMYECTBa BellecTBa, 00bema) MPOAYKTOB
peakiuu 1no macce (KOJIMYECTBY BEIIECTBA, 00bEMY) MCXOJHBIX BEIIECTB. 3aKOH
OObEMHBIX OTHOIICHUH Ta30B M NPUMEHEHHE €ro TMpu pelleHUud 3ajad.
Tepmoxumuyeckue ypaBHEHUsS M THUIBI 3a7ady 10 HUM. HaxokneHue Macchl
MPOAYKTOB PEAKIMHU, €CJIM U3BECTHBI MACCHI JBYX MCXOJHBIX BEHIECTB (3ajlauyd Ha
n30bITOK). Haxoxxnenue macchl wid 00beMa MPOJIYKTOB PEAKIMU MO HM3BECTHOM
Macce WM o0bEMy HCXOJHOTO BEIecTBa, coaeprauniero npumecu. Haxoxxnenue



Macchl (KOJMYECTBAa BEIIECTBAa, 00bEMa) MPOJAYKTa pEaKIUuud IO HMCXOJAHOMY
BELLECTBY, HAXOSIIEMYCSl B paCTBOPE.

[IpakTuyeckas 4YacTbhb: pelleHUE 3a/1a4 110 JAHHBIM TEMaM; COCTABJICHHUE
IroOpUTMa PELIEHUs 3TUX TUIIOB 33Ja4; CAMOCTOATEbHAsA padoTa O COCTABICHUIO
3a/1a4 ¥ 0POPMIICHHUIO UX Ha KapTOYKaX JIJIsl UCIOJIb30BAHUS HA YPOKAX XUMUHU.

T e M a "OKucJIUTEeIbHO-BOCCTAHOBHUTE/IbHbIEe peakuun”. Kiaccudukanus
XUMHYECKUX peakuuil. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCINTENb,
BOCCTAaHOBUTEIIb, OKUCIMUTENbHBIA TMPOLECC, BOCCTAHOBUTEIBHBIM  Ipoliecc.
PaccranoBka k03(pUIIMEHTOB B pEAKUUAX C YYaCTHEM HEOPraHMYECKUX BEILECTB
METOZaMH JIEKTPOHHOI0 OanaHca U MOoJIypeakuil.

[IpaxTumwuyeckKkas 4acT b 0TpaboTKa HAaBBHIKOB IO PACCTaHOBKE
KO3(p(UIIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUIX C Yy4acTUEM
HEOpPraHMYECKUX BEIIECTB.

T e m a "I'eHeTnuyeckasi CBSI3b M€Ky OCHOBHBIMH KJIACCAMHU HEOPTraHMYeCKHX
coeqnHeHnii”. OCHOBHBIC KJIACCHl HEOPTAHMUECKUX COCTMHCHUN M UX XUMHUYECKHE
CBOICTBA, crtOcOOBI NoayueHuss. CrocoObl mepexo/ia OT OJHOTO Kilacca K JPYroMy ¢
MOMOIIBIO PA3IMYHBIX XUMHUYECKHUX peakiuid. Meroauka pemnieHus 3aaad C
UCIIOJIb30BaHUEM '"LIETIOUKY MPEeBPaIICHUN .

[ITpakTuUuUdecKkas 4acThb: pelicHUE 3a7a4 Ha "LIENOYKU MPEeBpaALICHUN U
HaXO0XJIEHHE Macchl (KOJIMYECTBA BEIIECTBA, 00hEMa) BEIIECTB.

T e m a "KavecTBeHHbIe peaklMd HAa HeOpPraHuYecKHe BellecTBa”.
KauectBennbie peakuuu. KaTtvoHsl W aHWMOHBI. KayecTBEHHBIE peakiuu Ha
KaTHOHBI: BOJOPOJA, aMMOHHUS, cepedpa, JUTUS, KaJlusd, HATpHs, Kajblus, Oapusd,
menu(Il), xeneza(Il, I1T), anmromunus. KauecTBeHHbIC peaKid Ha aHUOHBI: XJIOPHU/I-
WOH, CyibdaT-uoH, HUTpAT-HOH, ¢ochaTuoH, CyrabGUI-UOH, KapOOHAT-HOH,
XpOMaT-HuOH, TUAPOKCUA-UOH. [IpaBuna TexHukM O€30MacHOCTH MpU padoTe C
XUMHYECKUMU BEIIECTBAMU U MIPH pabOTe B KAOMHETE XUMUHU.
[IpakTuueckKkas 4acT b pElHICHUE SKCICPUMEHTAIBHBIX 3aJay Ha
OTIpEeJICIICHHE BEUIECTB B PacTBOpE, C MOMOIIBI0 KaueCTBeHHBIX peakmuil. [londop
3aHUMATENbHBIX OMBITOB [IJIi XMMHUYECKOTO Bedepa, mx oTpadoTka. IIpoBenenue
Beuepa "YuButenbHas xumusa!” u ero aHanau3. CocraBiieHHE COOpPHHKA 3a/Jad 110
HEOPraHWYECKOW XUMMUHU.

Hrorosoe 3ansitue. O600menne marepuana. OOCy aeHHEe U MOABEACHUE UTOTOB
KOHKYPCOB.

Y4eOHbIN MJIAH

Ne Tema KonnuectBo yacos ®opma

n/n BCETO TEOpUsl | MPaKTHKa KOHTPOJIA

1 PactBopsl 13 6 7 [IpakTnueckas
pabora

2 OCHOBHBI€ 3aKOHBI U MTOHSTHS XUMUU 10 2 8 MOHUTOTHHT

3 ["a3zo00pa3HbIe BeniecTBa 8 2 6 Tect

4 Pemenne 3aa4 no XUMHYECKUM 18 6 12 MoHUTOpPUHT




ypaBHEHUSIM

5 OKHCIUTENbHO—BOCCTAHOBUTENBHBIC 7 2 5 [IpakTrueckas
peakuuu pabora

6 I'enernueckas cBs3b MEXKITY 3 1 2 MonHuTOpUHT
OCHOBHBIMU KJIacCaMH HEOPTaHUYECKHX
BEIIECTB

7 KauectBennble peakiiuu Ha 9 2 7 [IpakTrueckas
HEopraHuyYecKre BellecTBa pabora

YcaoBus peanuzauyy nNporpaMmsl.

Kaaposoe obecnieuenne: nmporpaMMmy peaau3yeT Meaaror BbICHIEN KaTeropu,
UMeroIni mpo@uiibHOEe 00pa30BaHUe U MPOILIEIINN KYypChl IIeIarora.

Kabuner xuMuu, B KOTOPOM MPOBOJISATCS 3aHATHUS, COOTBETCTBYET TPEOOBAHUSIM
MaTepUaIbHOIO U MPOrPaMMHOI0 00ECTIeUeHUSI.

Kabuner xuMuu 0060py10BaH COIacHO MpaBUiiaM MOKapHON 0€30MacHOCTH U
CAaHUTAPHO-TUTUEHUYECKUM HOpMaTHBaM.

MeTtoan4ueckoe odecreuyeHme:
PaszpaboTku MeporpusiTuii, 6eces1, peKOMEHIAIMH 110 MPOBEACHUIO MPAKTHUECKUX U
71ab60paTOPHBIX PabOT, IO MOCTAHOBKE YKCIIEPUMEHTOB, OIBITOB, TEMAaTHKA

HCCJIEIOBATEILCKOM NESITEIbHOCTH

MarepuaibHO-TeXHUYECKOe o0ecTiedeHue 3aHsITHI:

Ne | HaumeHnoBanune Kon-Bo mtyk
1 | [Ipobupku 100

2 | MepHble cTakaHbl 30

3 | CnupToBKH 15

4 | llItaTuBbl 10

5 | Men3ypku 10

6 | HaGop peakTrBOB 1

7/ | Kommbrotep 1

8 | Ilpoektop 1




Cnmcok ucnosib3yemMou JUTepaTypbl, HOPMATHUBHON JOKYMEHTALUH
IIporpamma Kypca cOCTaBI€Ha Ha OCHOBE:

®enepanbHbiM 3akoHOM Poccuiickoit ®enepauuu ot 29.12.12 Ne 273-03«006
oOpa3oBanuu B Poccuiickoii @enepanuny;

TpeboBanusimu DenepanbHOr0 TOCYAAPCTBEHHOTO 00pPa30BaTENIbHOIO CTaHIApTa
OCHOBHOTO o0OwmIero o0Opa3oBaHUsA, YTBEPKIAECHHOrO MpuKa3oM MuHHUCTEPCTBA
obOpazoBanus u Hayku PD ot 17.12.2010 Ne 1897 «O06 ytBepxkaeHuu denepaabHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHApPTa OCHOBHOTO O0IIEro 00pa3oBaHUs»

(c u3MEeHEHUsIMH, YTB. IPUKa30M MUHHCTEpPCTBA 00pa3oBaHus U Hayku Poccuiickoit
Oenepanyu oT 29.12.2014 No 1644, 31.12.2015 Ne 1577);

«Konsenuu OOH o npaBax pebeHkay,
CanlluH 2.4.4.3172-14 ot 04.07.2014 Ne 41,

[Tpukaza Muno6puayku Poccun ot 09.11.2018 Nel96 "O6 yrBepxkaenuu Ilopsiaka
OpraHM3allud W OCYIIECTBJIEHUS  0Opa3oBaTE€IbHOW  JEATEIBHOCTH IO
JIOTIOTHUTENbHBIM 00111e00pa3oBaTeIbHBIM IporpaMmam”

C YUCTOM:

[lpumepHOIi OCHOBHOW 00pa30BaTENILHONH TPOTpaMMBbI  OCHOBHOTO  OOIIEro
oOpa3oBaHHs, OJOOPEHHOH pemeHneM (eneparTbHOro y4eOHO - METOJUYECKOTO
oO0benuHEeHUsT Mo obmemy oOpazoBanuto (mpotokos oT 08.04.2015 Ne 1/15) u
BOIIIEAIIICH B rOCyJIapCTBEHHBIH peectp IPUMEPHBIX OCHOBHBIX
o01reo6pa3oBaTeNbHBIX TporpaMM MuHoOpHayku PO;

IIpukaza MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoir ®Denepanud OT
31.03.2014 Ne 253 «O06 yrBepxkaeHUU (DenepanbHOro MepeyHs Y4eOHUKOB,
PEKOMEHIyeMbIX K MCIOJIb30BAaHUIO MIPH PeaTU3alii UMEIOIINX TOCYAapCTBEHHYIO
aKKpeauTanuio 00pa3oBaTeNbHBIX MPOrpaMM HayaldbHOrO OOIIEro, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus» (¢ nsmeHeHus MU oT 26.01.2016 Ne38);

Y4eOHoro 1maHa 1eHTpa 00pa30BaHMs €CTECTBEHHOHAYYHOUW M TEXHOJIOTUUECKON
HanpasieHHOCTeN «Touka pocTay.

IlepeyeHb y4eOHO-MeETOAMYECKHUX CPEACTB O0yUYCHUA.

Jlureparypa
Jlunun P.A. u ap. Xumus. {15 IKOTBHUKOB CTAPIIUX KJIACCOB U
MOCTYyHAaIoIUX B By3bl: Teopernueckue ocHOBBI. Bonpockl. 3anauun. Tectol: Yueo.
noco6ue / P.A. Jlunun, B.A. Monouko, JI.JI. Aunpeesa; Ilox pexa. mpod. P.A.
Jlmguna. — 2-e u3a., crepeorun. — M.: JIpoda, 2015.



I'pocce 3., BaiicmanTens X. Xumus ajist 110003HaTEAbHBIX. OCHOBBI XUMUU U
3aHUMAarenabHble OnbITHL. [lep. ¢ HeM., 2-e pycck. u3a. — JI.: Xumus, 2012.

Xomuenko I'.I1. Xumus 1151 mOCTyMaronux B By3bl: YueOHoe nocodue. — M.:
Briciias mkomna, 1993.
: [Mupmmna H.B. Xumus: npoekTHas aesaTeabHoCTh. — Bonarorpan: «Yuurens,

2013.

[Nonws6paiix 3. E. COopHUK 33724 U yIpaKHEHU 110 XUMUHK: Yueb. mocodue
s ctyneHToB. — M.: OO0 «M3narensctBo ACT»; OO0 «M3narenbeTBo
Actpenby, 2014.

Marnokuna I'. ®@. [Toco6ue o XuMuu: METOAbI PEIICHHS PACUETHBIX U
AKCIepuMeHTanbHbIX 3a1a4. — H. HoBropon, 2005.

udposbie oopasoBaTenbHbie pecypebl (LIOP) nist mnoaaep:xKku noaAroToBKM
HIKOJIbHUKOB

WNHutepHer-iopran Bcepoccuiickod onuMNManbl IIKOJBHUKOB. - Pexum
nocryma: http://www.rasolymp.ru

NudopmanionHo-mouckoBasi cuctema «3amadm». -
Pexxum  moctyma: http://zadachi.mccme.ru/easy

Kommnektr mudpoBbix o0pa3oBaTelNbHBIX pecypcoB Ha caiite «Enunas
KOJUTEKIIHS [IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOBY.

MunuctepcTBo oOpazoBanus PD. - Pexxum goctymna:
http://www.ed.gov.http://www.edu.ru



http://www.rasolymp.ra/
http://edu.ru/

		2021-11-12T11:30:52+0700
	с. Дзержинское
	Иванова Нина Николаевна
	Я являюсь автором этого документа




