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IHosicHuTEeALHAA 3aANINCKA.

JlononnuTtenbHas — oOmiepa3BuBatomas mporpamma  «lOHble  xumuku"»
pazpabotrana Ha ocHoBe D3 ot 29.12.2012 roma Ne273-O3 «OO06 obpa3zoBaHuU B
Poccuitickonn ~ ®enepaummn», llopsgaka  opranu3anvMd M OCYLIECTBIICHUS
00pa3oBaTeNbHON NEATETIBHOCTH TIO JOTIOJHUTEIBHBIM 00IIe00pa30BaTEIHHBIM
nporpammam (IIpukaz Munooprayku P® ot 29.08.2013 Nel008), denepanbHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHbBIX CTAHJAPTOB OCHOBHOTO OOIIEro 00pa3oBaHuUs.

[IporpamMma gomonHuTeNbHOTO 00pa3zoBaHus «FOHBIE XMMHKK)» HalpaBieHA
Ha JIOCTH>KEHUE OJTHOTO U3 OCHOBHBIX MPUEMOB O0YUYEHHSI XUMUU — PEIICHUIO 3a/1a4,
MOCPEJICTBOM KOTOPOro obecneynBaercs Oosiee TIyOOKOE W TMOJHOE YCBOEHHUE
y4eOHOro Marepuaia 1 BbIpadaThIBAETCS YMEHUE CAMOCTOSITEIbHOIO OCMBICIIEHUS U
OpUMEHEHUST TPUOOPETeHHBIX 3HaHWUU. [l1g Tex, KTO CMOXET OBJIAJETh
CoZIepKaHUEM JAaHHOW NpPOrpaMMbl, pEHIeHHe 3aJad He OyJeT BbI3bIBaTh OCOOBIX
TpyaHocteil. Ilpomecc pelieHus CTaHET yBJIEKAaTEIbHBIM M OyJeT NPUHOCUTH
YOBJIETBOPEHUE.

IIporpamma peajausyercs B pamMkax (eaepajbHOro mnpoekra «Ycmex
KaKI0T0 Ppe0eHKa» HANMOHAJIBLHOIO mnpoekta «(O0pa3oBaHue» B 4YacTH
peaju3anMu MeEpPONPHUATHH 10 CO3MAHHUI0 HOBBIX MECT /IOINOJHHUTEIbLHOIO
oOpa3zoBaHust B IenTpe oOpa3zoBaHus €CTeCTBEHHOHAYYHOM 7|
TEXHOJIOTHYeCKOM HampasieHHocTell «Touka pocra» Ha 0aze MbBOY
HoBunckas CII

HanpasieHHocTs o0Opa3oBaTeJibHOM NPOrpaMMbl  JIONOJHUTEIBHOIO
oOpa3zoBaHus JieTer "3aHuMaTenbHast XUMHUS" — eCTeCTBEeHHOHAYYHASI.

AKTYaJIbHOCTh Hu HOBHM3HA: IIpennaraemas JIONOJIHUTEIIbHAS
oOuiepa3zBuBatoniasi nporpamma «lOHbIE XMMHKW» akTyajbHa B IEpUOJl Hayaia
M3y4YEHHs mpenMeTa XUMHUs U B IEpUoA MOAroToBKH ydammxcs K OI'D. J[aHHBIM
KypC NPEIHA3HAYEH I YCIEUIHOTO YCBOCHUS METOA0B PELICHU 3a/1a4 110 XUMUH,
B TOM uHuciie npaktuueckux. Ha 3ansaTusx oOydaroniuecs mpuoOpeTyT U 3aKpensiT
AKCIIEPUMEHTAJIbHbIE HAaBBIKK B pabOTE C BEUIECTBAMHM, BBINOIHSIS MPAKTHUECKHUE
3a1aHUs PA3JIMYHOIO YPOBHSA CII0KHOCTH.

OTanyuTeIbHAA 0COOEHHOCTb: HKCIIEPUMEHTHI, MNpaKTUYECKue paboThl,
UCCJIEIOBAHUS CIIOCOOCTBYIOT aKTHMBHM3allMM IO3HABATEIbHOM AaKTHMBHOCTHU JIETEH,
MOBBILICHUIO YPOBHS C(HOPMHUPOBAHHOCTH €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH,
IIPUMEHEHHS MEKIIPEAMETHBIX CBA3EH, KOMMYHUKATUBHBIX YMEHUM.

[Iporpamma siBnisiercs MoauuUMpoBaHHOM nporpammoit Marokunoii I'.®.

OTnUYUTENBHBIMA OCOOEHHOCTAMHU JaHHON IPOrpaMMBbl OT YKa3aHHOTO Kypca
SIBJISTFOTCSL:



 "morpyxeHue" B MHP TPUPOJIHBIX B3aUMOCBSI3€M dYepe3 COYETaHHUE

ayJIUTOPHBIX U CAMOCTOSTENbHBIX (POPM pabOTHL;

* BO3MOXKHOCTh JUISl CIIylIaTelied ydacTBOBaTb B HCCIEHOBAHUSAX HOBBIX

SIBJICHMM U HOBBIX CTOPOH U3BECTHBIX SIBJICHUM;

Kypc nocpsiies penieHuro 3a1ad pa3InyHoro tuna. B Hadane kaxaoi TeMbl
MPUBOJUTCS HEOOXONMMBIM TeopeTudeckuii Marepuan. Mmeercs pocraToyHOe
KOJIMYECTBO 3aJay Uil PEIICHHs, KaK B Kilacce, TaKk M Uil CaMOCTOSTENbHOU
paboTHI.

Iess nporpammsi:

ObecrieunTh MpEACTAaBICHUE UIKOJBHUKOB XMMHYECKON KapTHUHBI MUDA,
IOCPEICTBOM paciupeHue Kpyrosopa yJammxcs, 3aKpeIJICHUS,
COBEpIICHCTBOBAHUSA M YIAyOJeHHs XUMHUYECKHX TIOHSATUH O BellecTBax U
npoueccax, IPUMEHEHUE IIONYYEHHBIX 3HAaHUM K PEIICHHUI0 KOHKPETHBIX
XUMUYECKUX 3a7a4.
3axayu nporpamMmbi:

* (dopmMUpOBaTh YMCHHS W 3HAHUS MPU PEIICHUM OCHOBHBIX THIIOB 3a7ay II0
XUMUU;

* (opmHupoBaTh MNPAKTUYECKUE YMEHHUS NPU PELUIEHUH SKCIIEPUMEHTAIbHBIX
3a/1a4 Ha paclo3HABAaHUE BELIECTB;

* TOBTOPUTH, 3aKPENUThb OCHOBHBIE IIOHATHSA, 3aKOHBI, TEOPHHM, a TAKXKE
Hay4yHbI€ (DaKTbl, 00pa3yIOLINX XUMHUECKYIO HAyKYy.

* CO34aBaTh MENArOTMYECKHE CUTyalud YCHEIIHOCTH JUIsl ITOBBILICHUS
COOCTBEHHOM CaMOOLIGHKM M CTaTyca Y4alluXcsi B TIJa3aX CBEPCTHHUKOB,
II€IaroroB U pOAUTEIIEH;

* (opmupoBaTh IMO3HABaTEIbHBIE CIIOCOOHOCTH B COOTBETCTBHM C JIOTUKOM
Pa3BUTHS XUMHYECKOU HAYKH;

* COJEHCTBOBATH MPOPOPUEHTALNN HIKOIHHUKOB.

* pa3BUBaTh Yy IIKOJbHUKA YMEHHUE BBIICIATH TJIABHOE, CYIIECTBEHHOE B
W3YyYeHHOM MaTepuayie, CpaBHUBaTh, 0000IIaTh HW3y4YEeHHBIE (PaKTHI,
JIOTUYECKHU U3J1araTb CBOM MBICIIH IPH PEIICHUH 33]1a4;

¢ Ppa3BHUBATb CAMOCTOATCIIBHOCTb, YMCHHUC IIPCOJ0JICBATb TPYAHOCTH B YUCHHHU,

®* pa3BuBaTb OMOLMH Yy4YallUXCdA, CO3daBasgd OMOLMOHAIBHBIC CHTYyalllU
YAUBIICHUA, 3aHUMATCIIbHOCTH, I1APAIOKCAJIbBHOCTH,

¢ Ppa3BHUBATH IMPAKTHYCCKUC YMCHHA ydamuxcs Ipu BBIITOJIHCHUH
MNPAKTHYCCKHUX IKCIICPUMCHTAJIbHBIX 3a/a4.

[lepeuncrienHbIe 3a/1a4u OXBATHIBAIOT MTUPOKHUM KPYT MPoOJIEeM BOCIIUTAHUS U
JOTIOJTHUTENBHOIO 00pa30oBaHusl IIKOJbHUKA, PEUICHUE U peanu3alus KOTOPbIX
HEOOXOAUMBI JJIsl TOCTH>KEHUS TTIOCTABJICHHON LENH.



Cpoxku peamuzanuu: [Iporpamma paccunrana Ha 1 rox obyuenus @opma u
pexuM 3aHATHI: 3aHATus no nporpamme «HOHbIE XUMUKW» OyIIyT MpOoXoauTh 1 pa3
B HENENI0 2 3aHATHA 10 45 MUHYT, BKIIOYAs 2 KaHUKYJISPHBIX JHS BECEHHUX
KaHUKYJ 2 3aHsaTUs 10 45 MuUHYT B JieHb. [loMHMO JeKuuid M MpakTHYECKUe
3aHATHUSA, B Kypce MPeyCMOTPEHBI 337a4Uu JJIsi CAMOCTOSITEIbHON pabOTHI.

B nauane roya u Hayane 2 MoJIyrojusi ¢ 00y4aroIMMUCs IPOBOJIUTCS BBOIHBIN
U TIOBTOPHBIA WHCTPYKTX IIO MpaBHIaM COOJIOJCHHUS TEXHUKU OE30I1acCHOCTH,
MIOMHUMO 3TOTO MPOBOASATCA CUCTEMATHUYECKUE WHCTPYKTAXKU TEpes MPOBEICHUEM
AKCIIEPUMEHTOB.

3ansaTus OyayT NpoxXoauTh B hopMme Oecesl, HaOII0IeHUH 3a TPOUCXOAITIMHU
SIBJICHUSIMH, TTIOCTAHOBKH SKCIIEPUMEHTA, PEIICHUS SKCIIEPUMEHTAIBHBIX U
PaKTHYECKUX 3aJ1a4, KOHCTPYHPOBAHHUS MPUOOPOB, TEMOHCTPAIIMOHHBIX OIBITOB,
Mpe3eHTaIui, OyIeT BKIIOYaTh B c€0€ MPOCKTHYIO U HCCIIEA0BATEIBCKYIO
JIESITEIbHOCTD.

CocraB rpyniisl — OCTOSIHHBIN, JJIs IPOBEACHUS 3aHATHI IPOU3BOIUTCS
CBOOOIHBII HAOOP B rPYIIbl YYEHUKOB 9 Kjlacca B Hayaje y4eOHOro roa.
[TepuoauunocTs 3aHsATUN — 24aca B Heaento (72 yaca B roa). KonmuecTBo nereit B
rpynmne 10-15 yenosek.

O:xupaembie pe3yabTaThl M CIIOCOOBI ONpPeAeICHUsI UX Pe3yJIbTATHBHOCTH:
Ilnanupyembie pe3yabTaThl.

B pamkax peanuzanuu nporpaMmbl J€TH HAYYaTCsl MPUMEHSITh Ha MTPAKTUKE METOIbI
pelLIeHUs] pa3JInYHbIX 3aJ]1a4, CBSI3aHHBIX C OKPYXKAOLIEH KU3HBI. B pamkax sTon
MpOrpaMMbl YHaIIUECS 3HAKOMATCS C YCIOBUSIMA M 3aKOHOMEPHOCTSIMU MPOTEKAHUS
XUMUYECKUX TPOIECCOB, HAOIIOMAIOT MPOSBICHUS OSTUX 3aKOHOMEPHOCTEW Ha
MPAKTUKE, YYUTHIBAIOT NPU PEIICHUHM XUMHUYECKUX 3a7ady, 4YTO TMOMOTaeT B
noaroroske k OI'D.

[Tocne mpoxoxkaeHus NPOrpaMMbl IIKOJIbHUKU OYTyT:
1o m e m e "Pacmeopubt”’:
1) umems npedcmasenue o0 pacTBOPE U €ro COCTABHBIX
qacTsix;
2) oOyuarowguiica nayuumca pacrio3HaBaTh :
—OCHOBHBIE BH/JIbI KOHIIEHTPALMKI pacTBOPOB (IIPOLIEHTHASI U MOJISIpHAS);
— cr1ocoOBbl epexoa OT OAHOTO BUJa KOHLIEHTPALUNA K IPyroMy;
— OCHOBHBIE OTPACIIU MPOU3BOJICTBA, I/I€ IPUMEHSIOTCS pACUEThl HA PACTBOPHI;



3) noyuum 603m0MHCHOCHIb HAYUUMbCSA

— NPOU3BOJUTH PACUYEThl HA OIpE/AeNIeHUe MPOLEHTHOW MU MOJSPHOM

KOHIICHTPAIMK PacTBOPA;

— NEPEBOIUTHh MOJISIPHYIO KOHIICHTPALIMIO B MPOLIEHTHYIO U HA000POT; *

1o m e m e "OcHoéHble NOHAMUA U 3AKOHbL XUMUU ™!

1) odyuarowuiica nayuumcsn

Hcnons3oBath

— OCHOBHBIC 3aKOHBI ¥ TIOHSTHS XUMHH (2TOM, MOJIEKYJIa, OTHOCUTEIIbHAS

aTOMHas Macca, OTHOCUTEJIbHAsI MOJIEKYJIsipHas Macca, KOJIMYECTBO BEIIECTBA,

MaccoBas JI0JISI XUMHUYECKOTO JIEMEHTa B BEIICCTBE, HOPMaJIbHBIC YCIIOBHS);

— 3aKOH MOCTOSTHCTBA COCTaBa BEIECTBA, 3aKOH ABOTaJpo, YUCIO ABOTaJIPO;

2) nOJIyuuUm 803MONCHOCHb HAYUUMbCA TIPOU3BOUTE PACUYETHI C HCITOJIb30BAaHHEM

OCHOBHBIX 3aKOHOB Y TIOHSTHH;

* o m e m e "['azoobpaznvie sewecmea’”’:

1) noayuum 6o3modricnocmsv y3namov 00 OCOOCHHOCTSX CTPOCHHS ra3000pa3HBIX

BEIIECTB;

2)o0y4arommiicss HAyYnTCS:

— MIPOM3BOANTH PACUETHI HA OTIPEICTICHUE OTHOCUTEIHLHON IITIOTHOCTH

razo000pa3HOro BEIIECTBA, BHIYMUCICHUE Y€pPEe3 HEE OTHOCUTEIIBHOU MOJIEKYJIIPHOM

MaccChl ra3000pa3HOTO BEIIECTBA;

— BBIYMCIISITh Maccy ra3000pa3HOro BEIIECTBA 10 €ro 00beMy U 00BEM 1O

M3BECTHOM Macce MPH HOPMAJBHBIX YCIOBHSIX C UCIOJIB30BAHUEM MOJISIPHOTO

o0BbeMa ra3os;

— OTIpEIEATh MOJICKYJISIPHBIC (POPMYIIBI BEIIECTB IO MACCOBBIM JIOJISIM

XUMHUYECKUX DJIEMEHTOB U OTHOCUTEIHHOM INIOTHOCTH Ta30B.

Kpome BbII€IEpeYNCICHHOTO MKOJBHUKH JO0JIKHbI HAYYUThCS COCTABIIATH 331441

0 JTAaHHBIM T€MaM, YTO CIIOCOOCTBYET MOBBIIIIEHUIO YPOBHS OTBETCTBEHHOCTHU

y4eHHKa, CAaMOOIICHKH U cTaTyca peOeHKa 3a cueT COPEBHOBATENHHOTO A PekTa.

* 10 m e m e "Pewenue 3a0au no xumuueckum ypagHeHusim”’:

1) umems npedcmasnenue 0 XUMHICCKUX PEAKIUAX, MX BUIAX;

2) ooyuarowuiica nayuumcs Hcnonv3oeame:

— OCHOBHBI€ MPUHIIUIIBI PEIICHUS 33]]a4 TI0 XUMUYECKUM YPABHEHHSIM; —

METOJIMKY PEIICHUS 3a7a4 110 XUMHUYECKUM YPaBHCHUSAM, €CIIH OJHO U3

pearupyronux BEMIECTB 1aHO B M30BITKE; HA BBIXOJ] IPOYKTA, MPUMECH, PACTBOPHI;

3) noyuum 603m0)HCHOCHb HAYUUMbCSA

— UCTIOJIb30BaTh 3HaHUA 1-TO Tofa 00ydeHus;

— JIeNlaTh BBIYUCICHUS TO XWMHYECKUM YpaBHEHUSM Ha HAXO0XKICHHE MAacChl
(KonmyecTBa BEUIECTBA) MPOAYKTOB PEAKIMU MO Macce (KOJIUYECTBY BEILIECTBA)
BCTYMAIONTUX B PEAKITUIO BEIIECTB U HA00OPOT;



— pemath 3aJa4d [0 XHUMHYECKUM YpaBHEHHSAM, B KOTOPBIX Yy4YacCTBYIOT
ra3o00pa3HbIe BEIIECTBA, UCTIOIb3YS 3aKOH OOBEMHBIX OTHOIIICHU! Ta30B;

— IIPOU3BOJIUTH PACUYETHI IO TEPMOXHUMHUYECKUM YPABHEHUSIM;

— IIPOU3BOJIUTH PACUYETHI [0 XUMHUUYECKUM YPaBHEHUSM (€CJIM OJHO U3 BEUIECTB JaHO
B M30BITKE, HAa BBIXOJ MPOAYKTA, NMPUMECHU, PACTBOPHI) M COCTABISATH 3aJauH,
UCIIOJIb3YSI 3HAHUS O CBOMCTBaX HEOPTaHUYECKUX BEIECTB;

* 110 m e m e "Oxuciumenvho-eoccmanosumenvivie peakyuu’: 1)

o0yuarowuiica HaAyYuUmca UCnO1b306amb 3HAHUA 00

OKHUCJIUTEIBbHOBOCCTAHOBUTEIBHBIX PEAKIIUAX; O TIOHATUNA OKUCTUTEND U

BOCCTAaHOBUTEJIb, MOHSATUAX OKUCIUTEIIbHBIA U BOCCTAHOBUTEIIbHBIN

MIPOLIECC; 2) ROJIYYUM 603MONHCHOCHLD HAYUUMbCA

— OMPEJENSITh CTETICHH OKUCIICHUS XUMUYECKUX DJIEMEHTOB; — PACCTaBIATh

KOA(QUIIMEHTH B XUMUYECKUX PEAKIIUSAX C YIaCTHEM HEOPTaHMUECKUX

BEIIIECTB METOJaMU 3JIEKTPOHHOIO OajiaHca U MOJypPEeaKIInid;

* 110 m e M e " enemuueckas cesa3b MeHcO0y OCHOBHbIMU KIACCAMU HEOP2AHUYECKUX

coeouHeHuu”:

1) odyuarowuiica nayuumca ucnonb308amep XUMAICCKIE CBOMCTBA U

CIOCOOBI MOTYYEHHUs OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
COCJIMHECHMUI;

2) noyuum 803MOMHCHOCHIb HAYHYUMBCSA

— 3aIUCBHIBATh PEAKIMM '"LEMOYKH NPEBPALICHUN , C Y4aCTHEM HEOPTaHHUYECKUX
BEILIECTB;

— pelaTh U COCTaBJIATh 33J]a4M Ha "LIENOYKH MPEBPALLICHUN

— BBIJIEJIATH [JIAaBHOE U aHAJIM3UPOBATh X0/l PEIICHUS "EMOYKH MPEBPALLICHUIT .

* 1o m e m e "Kauecmeennvle peakyuu Ha HeopeaHudecKue seujecmea’:

1) umems npedcmasnenue 0 KaUeCTBCHHBIX PEAKIUAX U UX IPUMEHCHHUH; 2)

oOyuarowuiica Hayyumcs

— NPUMEHSATh U COOJIOJATh MpaBuia TEXHUKH O€30MacCHOCTH TpH paboTe ¢

XUMHUYECKUMHU BEIIECTBAMH U 000PYI0BAHHUEM;

— peareHTbl U METOAUKY IPOBEIACHUS KAYECTBEHHBIX pPEaKIUid HAa OCHOBHBIC

KATUOHBI U aHHOHBI HEOPTaHUYECKUX BEILIECTB;

3) nonyuum 603M0HCHOCH b HAYHUMBCA

— MIPOJICJIBIBATh KaYE€CTBEHHBIE PEAKIINH;

— IPUMEHSTh TIONyYCeHHbIE 3HAHWUA TIPU PENICHWUW ¢ COCTaBJICHWUW 3a7ad Ha
OTIpEICJICHHE BEIIECTB B PACTBOPE.

Kpome BhITIIEIEpEUNCICHHOTO MIKOILHUKH Y4aTcs 00J1a1aTh BOJIEH U

HACTOMYUBOCTHIO B IOCTUKEHUU IMOCTABICHHOM 11€J1M, CTAHOBSTCS CLIOCOOHBI BECTH

UCCIIEIOBATENLCKYIO Pa0bOTYy 10 OMPEICICHUI0 XUMUUECKUX BEIIECTB.



®opmbl NOABEIEHUSI UTOTOB

B mporecce ocBoeHUs MporpaMMEbI IPETyCMOTPEHA CUCTEMAa KOHTPOJIS
YCBOGHUS COJICPIKaHUs IO Pe3yJibTaTaM TecTUpoBaHus 1o Temam (1 pa3 B
KOHIIE TEMbI) COCTABIISIETCSI MOHUTOPUHTOBAS Ta0JIMIIa MHIUBH Y aTbHBIX
PE3yJIbTaTOB * [TpoekTHbIE WK SKCTIEpUMEHTAIBHBIE paOOTHI (BEICTCS
MOHUTOPWHT UHAUBUAYATBHBIX JOCTHKCHUN OBJIAJCHUS IPOSKTHOU
IPaMOTHOCTBIO

obyuarommuxcs). Haunbosee ycneniabie mpoeKTHbIE pabOTHl MOTYT OBITh
MIPEICTABJICHBI HA MIKOJILHON KoH(pepeHnn «Bechk Mup aiis teds» u
MYHUITUTIATFHOM Hay4dHOTpakTHIecKoM Gopyme «IlepBbie maru B HayKy».

®opma mnpoBeAeHHMs 3aHATHI [IONMOJHUTEJHLHOr0 O00pPa30BaHUs [0
nporpamme «lOHbBIE XUMUKI»
OBpuctuueckas decena

* IIpaktuueckas paboTbl
*  OKCIIEpUMEHTHI

° HpOGKTHO-HCCHGILOB&TGJ’IBCK&H ACATCIIBHOCTD

Coneprxkanue nporpamMmbl

BBoaHoe 3aHsiTHE. 3HAKOMCTBO C POTPaMMOM, CTPYKTYpOH U 3alayaMu 00ydeHHUsI
Bcero kKypca u 1-ro rona o0yuenus. Onpenenenue pexxuma 3anatuid. [IpoBenenue
MHCTPYKTaXXa MO0 TEXHHUKE 0€30IacHOCTH MpHU padboTe ¢ XMMUUYECKUMHU BELIECTBAMU
U B KAOMHETE XUMUU.

T e m a "PacrBopbl”. OCHOBHbIE NPUHLMIBI O(DOPMIICHHS 3a/ad MO XUMUU.
Meroauka pemeHus 3aJad Ha BBIYMCICHUS MAacCOBOM JOJIUM PAacTBOPEHHOIO
BemiectBa B pactBope. Tumbl PactBopoB. CrnocoObl BbIpaK€HUsT KOHUEHTPALMH
BEILIECTBA B PaCTBOPE.

[IpakTuuyeckKkasa 4acTbhb: pelICeHUE 3a1a4 110 JAaHHON TeME; IIPUTOTOBJICHUE
PacTBOPOB € 3aJaHHON KOHLIEHTPALMEN, BBIPAIIMBAHUE KPUCTAIIOB.

T e m a "OCHOBHBIC MOHATHS U 3aKOHBI XUMHUM”’. MeTO/IMKa pelIeHUs 3aa4 Ha:
HAXOXJICHUE OTHOCUTEIILHON MOJIEKYJISIPHOM MAaCChl, BBIYMCIIEHUE OTHOIIIEHUNA MacC
3JIEMEHTOB B BEIIECTBE, OMPEACICHUE MACCOBOM JIOJM XHMHUYECKOTO JJIEMEHTa B
BEIIIECTBE, HAXOXXJEHHWE KOJWYECTBA BEIECTBA IO €ro macce M HaoOOpoT,
BBIBEJICHUE TpocTeiieil (popMysibl BEHIECTBAa MO MAaCCOBBIM JIOJISIM DJIEMEHTOB B
COEIMHEHUH, PacyeT YMCia CTPYKTYPHBIX €IMHUIL IO Macce, KOJUYECTBY BEIIECTBA
WU 00BEMY.

[TpakTuueckas 4acThb: PEUHICHHE TUNOBBIX 337a4 Ha JAHHYIO TEMY;
odopMieHUE 3a71a4; 00CYKICHUE PAIMOHAIBHBIX CTIOCOOOB pEIICHUSI.



OO0cyxaeHue anropuTMa COCTaBIICHUS 3a]]a4 Ha JIAaHHYIO TEMY; COCTaBJICHHE 3a]1ay;
y4acTUE B OJUMIIHAJIE 10 XUMUH; UHANBUIyaIbHbIE KOHCYIbTALIUH.

T e m a "I'a3000pa3Hbie BemecTBa”. MeToarKa pEIICHUS 33/1a4 HA ONPEICICHUE
OTHOCUTEIIbHOM IUIOTHOCTM Ta3a MW HAaXOXJIEHUE MO0 HEM OTHOCUTEIBbHOU
MOJICKYJISIpHOM  Macchl. MousipHbld  00beM  Ta30B. HopmanbHble  yCIOBHS.
[TpuHIMTIBI pemIeHnsl 3a/1a4 Ha: OMPECIICHHEe MAcChl Ta3000pa3HOTO BEIIECTBA 10
ero o0beMy, IpHU HOPMAJIBHBIX YCJOBHSX; BBIYHCICHHE 00BbEMa Ta3000pa3HOTO
BEIIECTBA MO €ro KOJMYECTBY; ONpeleleHue (opMyIbl BEIIECTBA 1O MAaCCOBBIM
JIOJISIM 3JIEMEHTOB U OTHOCUTEIHHOM MJIOTHOCTH rasa.

[IpakxTuUudYecKas 4acTbhb: HIXOKICHUEC U OOCYXKJEHUE PAIIMOHATIBHBIX
CIoco0OB peIlIeHHs 3a]1ad. .

T e m a '"Pemenue 3aaa4 nmo XUMHYECKHM YPABHEHHSIM C Yy4YacTHeM
HEOPraHMYecKUX BemlecTB” (33a7aud Ha M30BITOK OJHOTO M3 BEHIECTB, BBIXO/
NpOAYKTa, MPUMECH U PacTBOpbI). MeToauka pemieHus 3ajad M0 XUMHYECKUM
ypaBHeHUsIM. Haxoxkaenue maccbl (KOJMYECTBAa BENIECTBA, 00beMa) MPOIYKTOB
peakiuu 1o Macce (KOJWYEeCTBY BeIIeCTBa, 00BEMY) HMCXOMHBIX BEIIECTB. 3aKOH
0ObEMHBIX OTHONIEHWWA Ta30B W TMPUMEHEHUE €ro TMpH PEIICHUH 3aj]1ad.
TepMOXMMHYECKHE YpPaBHEHUST M THUIIBI 3a7ady 0o HUM. HaxoxaeHue Macchl
MPOAYKTOB PEAKIMU, €CJIM M3BECTHBI MACCHI JIBYX MCXOJIHBIX BEIIECTB (3aauu Ha
n30bITOK). HaxokneHue macchl WM 00beMa IPOJYKTOB PEAKIUU I10 H3BECTHOM
Macce Win o0beMy HCXOJHOTO BEIIECTBAa, cojeprKaiero npuMmecu. Haxoxaenue
Macchl (KOJIMUeCTBa BEIIECTBA, 00bEeMa) MPOJYKTAa PEAKIUH TI0 HCXOJIHOMY
BEIIIECTBY, HAXOISIIEMYCS B PACTBOPE.

[TpakTuueckas 4YacTb: pEUICHUE 3a/1a4 IO TAHHBIM TEMAaM; COCTaBIICHUE
aJTOPUTMA PEIICHUS STHX THUIIOB 3aJa4; CaMOCTOsITeIbHAs paboTa Mo COCTaBICHUIO
3a1a4 U 0()OPMJICHUIO UX Ha KapTOUKaX JJIS UCTI0JIb30BaHUS HA YPOKaX XUMHUH.

T e m a "OkucIUTEJIbHO-BOCCTAHOBUTEIbLHBbIE peakuun”. Kiaccudukanus
XUMUYECKUX peakiuil. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTEb,
BOCCTAHOBUTEb, OKHUCIUTEIBHBIA MPOLIECC, BOCCTAHOBUTEIBHBIA  IPOILECC.
PaccranoBka kK03((UIIMEHTOB B peaklUsX C Y4aCTUEM HEOPTaHWYECKUX BEIIECTB
METOJaMHM JIEKTPOHHOr0 OajiaHca U MOJTypeaKui.

[IpakxkTuueckasa 9acT b orpaboTka HAaBBIKOB IO PacCCTAaHOBKE
KOO(PPUIIMEHTOB B OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUAX C YydacTHEM
HEOPraHUYECKHUX BEIIECTB.

T e m a "I'eHeTn4eckasi CBA3b MeKAY OCHOBHBIMH KJIACCAMHU HEOPTAaHUYECKUX
coequHenni”’. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCAMHEHUN U UX XUMUYECKUE
CBOMCTBA, criocoObl nosrydeHus. CriocoObl mepexoia OT OAHOTO Kiacca K Ipyromy ¢



MOMOILBIO PA3TMYHBIX XUMHUYECKMX peakiui. MeTtonuka pelieHus 3agad C
HCTIOJb30BaHKEM "LIETIOYKH MPEeBpaIlCHUN .

[TpakTuueckas 4acTb: pEHICHUE 33/1a4 Ha "LECNOYKH IPEBPALICHUNA U
Hax0JIeHUE Macchl (KOJIMYECTBA BEMIECTBA, 00beMa) BEIIECTB.

T e m a "KayecTBeHHbIe PpeakmuM HA HeOPraHUYecKHe BellecTna’”.
KauectBennbie peakunu. Katnonel u  aHuoHBL. KadecTBEHHBIE peakuuu Ha
KaTUOHBI: BOJIOPOJIa, aMMOHHUS, cepedpa, JUTHUsl, Kajaus, HaTpus, KaJiblus, Oapus,
menu(ll), xeneza(ll, Ill), amomunus. KadecTBeHHbIE pEakMM HA AHHOHBIL:
XJIOPUINOH, CyJb(aT-uoH, HUTpAT-uoH, dhocdaTroH, cyabPua-uoH, KapOOHAT-HOH,
XpOMaT-uoH, TUIPOKCUA-HOH. IlpaBWiia TeXHUKH Oe30macHOCTH NIpH padoTe ¢
XUMUYECKMMHU BEIIECTBAMU U MPpHU pabOTe B KaOWHETE XUMUHU.
[IpakxTuUudYecKas 9acT b PEHICHUE SKCICPUMECHTAIBHBIX 3aJad Ha
OTIpE/ICJICHHE BEIIECTB B PAaCTBOPE, C MOMOIIBIO KaYECTBEHHBIX peakiuid. [Togdbop
3aHUMATENbHBIX OIBITOB JJII XMMHUYECKOTO Beuepa, ux orpaborka. [IpoBenenue
Beuepa "YauButenbHas xuMmua!” u ero aHanu3. CocTaBiieHHE COOpHUKA 3a7ay M0
HEOPraHUYECKOM XUMUH.

Hrorosoe 3ansitue. O0001meHne MaTepuana. OOcyXIeHne U MOABEACHUE UTOTOB
KOHKYPCOB.

Y4eOHBIN JIAH

Ne Tema KonnuecTtBo gacos dopMma
/T KOHTPOJIS
BCETO TEOpHUs | MPAKTHKa
1 PacTtBopsI 13 6 7 [IpakTuueckas
paborta
2 OCHOBHBIE 3aKOHBI U IOHATHS XHMHUU 10 2 8 MOHHUTOTHHT
3 I"a3zo00pa3Hbie BelecTBa 8 2 6 Tecr
4 Pemrenue 3amay mo XUMHU4YECKUM 18 6 12 MonuTOpUHT
yYpaBHEHUSIMHU
S OKHUCIUTETbHO-BOCCTAHOBUTEIHLHBIC 7 2 S5 [IpakTuueckas
DEAKIINU pabora
6 I'eHeTHUECKAs CBSA3b MEXKTY 3 1 2 MOHUTOPUHT

OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKUX
BEIIIECTB

7 KauecTBeHHBIE peakiiuu Ha 9 2 7 [IpakTuueckas
HEODraHWYIECKHE BEIIECTRA pabora




YciaoBus peanu3anuu NporpamMmbi:

Kanposoe oOecmeuyeHue: mporpaMMmy peaJM3yeT IENAaror BBICIIEH KaTErOPHH,
UMEIOUINN TpoduiIbHOE 00pa30BaHUE U MPOLIEAIINN KypChl I1e1arora.

KabOuner XUMHH, B KOTOPOM IIPOBOAATCA 3aHATHUA, COOTBCTCTBYCT Tpe60BaHI/IHM
MaTCpUAJIBHOI'O U IIPOTPaMMHOI'0 oOecreueHus.

Kabuner xuMuu o0OOpyAOBaH COTJACHO NpaBHJIaM TMOXKAapHOW O€30MacHOCTH U
CaHUTAPHO-TUTUEHHYECKUM HOPMATHBaM.

Metoanueckoe odecneveHme:
Pazpabotku MeponpusiTuii, 6ecesl, pPeKOMEHIAIMU 0 MPOBEJICHUIO MPAKTUYECKUX U
1ab0opaTOPHBIX PaboT, O MOCTAHOBKE SKCIIEPUMEHTOB, OIIBITOB, TEMaTHKA

HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU

MarepuajJbHO-TEXHHYECKOe o0ecreyeHue 3aHATHIA:

Ne | HammenoBanue Koi-Bo mTyk
1 | [IpoOupku 20

2 | MepHble cTakaHbl 10

3 | CnupToBKH 5

4 | ltaTuBbl 5

5 | Men3ypku 5

6 | HaGop peaktuBoB 1

7/ | Kommbrotep 1

8 | IIpoekTop 1

CnmMcoxk MCHoJib3yemMoi JIMTepaTypbl, HOPMATHBHOH [IOKYMEHTAILMH

[Tporpamma Kypca cocTaBlieHa Ha OCHOBE:

OdenepanbubiM 3ak0HOM Poccuiickoit ®@enepammu ot 29.12.12 No 273-03«06
obpazoBanuu B Poccutickoit deneparum;



TpeboBanusmu DenepaibHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIBHOTO CTaHIapTa
OCHOBHOro 0011ero o0Opa3oBaHUs, YTBEPKIEHHOTO TMpuKazoM MuHHCTEpCTBA
oOpazoBanus 1 Hayku PO ot 17.12.2010 Ne 1897 «O6 yTBepxkaenuu dheaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIHLHOTO CTAaHIapTa OCHOBHOTO 00IIIET0 00pa30BaHUs»
(c UI3MEHEeHUsIMH, YTB. ITpUKa30M MUHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
deneparuu oT 29.12.2014 No 1644, 31.12.2015 Ne 1577);

«Konsenumu OOH o npaBax pedbeHkay,
CanlluH 2.4.4.3172-14 ot 04.07.2014 Ne 41,

[Tpukaza MunoOpHayku Poccun ot 09.11.2018 Nel196 "OO6 yrBepxkaenuun I[lopsinka
OpraHu3allMi ¥ OCYUIECTBJIEHUS  00Opa3oBaTENbHOW  JIEATEIBHOCTH  TIO
JIOTIOJTHUTENIBHBIM 00111€00pa30BaTeIbHBIM ITporpaMMaM" ¢ y4eTOM:

[IpumepHOii OCHOBHOM 00pa30BaTENbHOW MPOrPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsi, 0JOOPEHHON pelIeHHEM (enepalbHOr0 y4eOHO - METOJUYECKOTO
o0benuHeHUs1 Mo o6memy obOpazoBanuio (mpotokon oT 08.04.2015 Ne 1/15) wu
BOLIEAIIEN B rOCyJ1apCTBEHHBIM peectp IPUMEPHBIX OCHOBHBIX
o01eo0pa3zoBarenbHbIX porpamMmm MunoOpHayku P®D;

[Ipukasza MunucrepcTBa oOpa3oBanusi U Hayku Poccuiickoit ®enepanuu oT
31.03.2014 Ne 253 «OO6 yrBepxkaeHuu (denepanbHOro MepeyHsi Y4eOHUKOB,
PEKOMEHIYEMBIX K MCIOJIb30BAHUIO MIPU PeaTU3alMi UMEIOIINX FOCY/1apCTBEHHYIO
aKKpEeIUTalluI0 00pa30BaTENIbHBIX MPOTrpaMM HAuYaJbHOTO OOIIEr0, OCHOBHOTO
o011ero, cpeaHero ooiero oopazoBanus» (¢ uamMmeHeHusaMu ot 26.01.2016 Ne38); O
VY4ebHOro miaHa neHTpa oOpa3oBaHUs €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM
HanpasJjeHHOCcTeN «Touka pocTay.

IlepeyeHb y4eOHO-METOAMYECKHUX CPEICTB 00yYCHUSI.

Jlutepatypa 1. JIupun P.A. u np. Xumus.

JI714 IIKOJIBHUKOB CTApIIMX KJIACCOB M MOCTYNAKOIINUX B BY3bl: TeopeTndeckue

ocHOBbI. Borpockl. 3agaun. Tectsl: Yueo.

nocobue / P.A. Jlunun, B.A. Monouko, JI.JI. Aunpeesa; [log pen. npod. P.A.
JInguna. — 2-e u3a., crepeorurt. — M.: Jlpoda, 2015.

2. I'pocce D., BaiicMantens X. Xumusi aisi J10003HATeNbHbIX. OCHOBBI XUMHUHU U

3aHUMarelbHbIe OnbIThL. Ilep. ¢ HeMm., 2-e pycck. uzn. — JI.: Xumus, 2012.

3. Xomuenko ['.Il. Xumus mayng mocTtynaroumx B BY3bl: YueOHoe mocobue. — M.:

Briciras mikoma, 1993.

4. Mupmmnaa H.B. Xumust: npoekTHas AesTelbHOCTb. — Bonrorpaza: «Yuutensb,

2013.



5. T'onsOpaiix 3. E. COopHUK 33724 W yIpakKHEHUH MO XUMHUHU: Y4ebd. rmocooue s
ctyaeHtoB. — M.: OOO «M3narensctBo ACT»; OOO «M3natenbCTBO
Actpenby, 2014.

6. Mamokuna I'. ®. IlocoOue mnoO XUMHHU: METOJBI pEIICHUS PACUCTHBHIX U

JKCIEPUMEHTANBHBIX 3a1a4d. — H. Hosropog, 2005.

Hugposbie odpa3oBareabHbie pecypcbl (LIOP) nus mogmep:KKu moAroTOBKH
IIKOJIbHUKOB

HNurepner-nopran  Bcepoccuiickonl — omuMIMazbl  MIKOJBHUKOB. -  Pexum
nocryma: http://www.rasolymp.ru

NupopmaninoHHO-IOMCKOBasi cUCTeMa  «3ajadm». -
Pexxum  moctyma: http://zadachi.mccme.ru/easy

Kommnekr nudpoBbix 00pa3oBaTeslbHbIX pecypcoB Ha caidte «EnuHas
KOJUIEKLMS HU(POBBIX 00pa30BaTENbHBIX PECYPCOBY.

MunuctepctBo o6pazoBanus PD. - Pexum nocryna:
http://www.ed.gov.http://www.edu.ru
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