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nporpamma «3aHUMaTellbHasi XUMUSD) aKTyajdbHa B
nepuoJ  NOArOTOBKM  ydamuxcs k  OI'D.
CIIyIIaTelIsiM  TMPEAOCTaBISETCS  BO3MOXHOCTh
MOTIOJIHUTh 3HAHUs, NPHOOPECTH M 3aKpEIUTh
HaBBIKH PEIICHUS TEOPETHUYCCKUX U, YTO OCOOCHHO
BA)KHO, MPAKTUYECKUX 3a/1a4 110 XUMHH.




IlosicHuTeIbLHAS 3aIMCKA.

Pemenune 3agay 3aHMMaeT B XMMMUYECKOM OOpa30BAaHMM BAaKHOE MECTO. JTO OJUH U3
BOXHEHWINX NPUEMOB OOYYEHHUs, MOCPEICTBOM KOTOpPOTo obecmeuuBaeTcs 0Oojee TiayOoKoe H
[IOJIHOE YCBOEHHE Y4eOHOro Marepuaja U BbIpaOATHIBAETCSI YMEHUE CaMOCTOSTEIbHOTO
OCMBICIICHUSI U TPUMEHEHMs] NPUOOPETEHHbIX 3HaHWM. J[ns Tex, KTO CMOXKET OBIaleTh
COJIepKaHWEM JaHHOW IMPOTpaMMBbl, pelIeHHE 331a4 He OyaeT BBI3BIBATh OCOOBIX TPYIHOCTEH.
[Ipouecc penieHus: CTaHET yBIEKATEIbHBIM U Oy/1eT IPUHOCUTH YIOBIIETBOPEHHUE.

HanpapienHocTh 00pa3oBaTesIbHOM MNPOrpaMMBbl JIONOJHUTEIBHOIO 00pa3oBaHUs
nerel "3aHuMarenbHas XUMU" — ecTeCTBEHHO-HAY4YHAasl.

HporpaMMa peaim3ye€Tcsi B paMKax ([)ezlepa.ﬂbnoro IPOEKTA «Ycnex KaxKaoro
peﬁemca» HAIIUOHAJIBHOTO ITPOCKTA «06pa3OBaHne».

[Ipennaraemas gomosHUTENbHAsE 0Opa3oBaTeabHasl MporpamMma «3aHUMaTeNbHAsT XUMUS
aKTyaJlbHa B MepHOJ NOAroToBKHU ydamuxcs k OI'D. JlaHHBIN Kypc npeaHa3HadeH Jyis YCIEeIHOTO
YCBOEHHUS METOJIOB PEIICHUS 3a7a4 10 XMMHUH, B TOM YHCJIE IPAKTUYECKUX, HA 3aHATHIXyJalECs
MPUOOPETYT M 3aKpemsT AKCIepHMEHTalbHble HaBBIKM B pabOTe C BEIIECTBAMH, BBIMOJIHSS
MIPAKTUYECKHE 3aJaHUs PA3JIMYHOTO YPOBHS CIIOKHOCTH.

HopmaTuBHO — npaBoBbIe JOKYMEHThI
[Iporpamma Kypca cocTaBieHa Ha OCHOBE:

®denepanpubiM 3akoHOM Poccuiickoit deneparuu ot 29.12.12 Ne 273-®3 «O6 obOpa3zoBaHuM B
Poccuiickoit ®enepanumny;

TpeboBanmsivu  DepepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAapTa OCHOBHOTO
obmero oOpa3oBaHusl, YTBEPKJACHHOTO MPUKa3oM MuHHCTEpcTBa 00pa3oBanus U Hayku PD ot
17.12.2010 Ne 1897 «OO6 ytBepxkacHHH (HeaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 001Iero oOpa3oBaHMs» (C M3MEHEHUSMH, YTB. MPUKa30oM MUHUCTEPCTBA
obpasoBanus u Hayku Poccuiickoit ®eneparm ot 29.12.2014 Ne 1644, 31.12.2015 Ne 1577);

«Konsenunu OOH o nipaBax peOeHKa,
CanlluH 2.4.4.3172-14 ot 04.07.2014 Ne 41,

[Tpukaza MunoOpHayku Poccuu ot 09.11.2018 Ne196 "O6 yrBepxkaenuu Ilopsiika opranuzanum
U OCYIIECTBIICHUSI 00pa30BaTEIbHON IEATEIBHOCTH MO TOTIOJIHUTEIBFHBIM 00111€00pa30BaTEIbHBIM
nporpammam”

C YUCTOM:

[IpumepHO#t OCHOBHOM 00pa3oBaTEIbHOM IMPOrpaMMBl  OCHOBHOTO OOIIEro o0Opa3oBaHUs,
0/100peHHON pelieHrueM (QenepaabHOro y4eOHO - METOAMYECKOTO OObEeIMHEHUs Mo OO0IIeMy
obpazoBanuio (mpotokos ot 08.04.2015 Ne 1/15) u Bomieidmieii B roCyIapCTBEHHBIH peecTp
MPUMEPHBIX OCHOBHBIX 0011e00pa3oBaTeIbHbIX IporpaMM MuHoOpHayku PO;

ITpukaza MunuctepctBa obpazoBanust 1 Hayku Poccuiickoit ®denepanuu ot 31.03.2014 Ne 253
«O06 yTBepxk/IeHNH (PeaepabHOrO MepeyHsl yueOHUKOB, PEKOMEHIyEMbIX K HCIIOJIb30BaHHIO MPH
peanu3any  MMEIOLUIUMX TOCYJapCTBEHHYIO aKKpEAMTAlMI0 00pa30BaTeNbHBIX IMPOrpamMmMm

HAYaBpHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero odmero oopa3oBanus» (C U3MEHEHUSMHU OT
26.01.2016 Ne38);

VYueb6Horo ana MbOY «Baprarépckas OOILL».

OTJnYnTeNbHBIE 0COOCHHOCTH M HOBU3HA

OTnUYUTENBHBIMU OCOOEHHOCTSIMHU JAHHOUW MPOTPaMMBI OT YKa3aHHOTO Kypca SIBIISIOTCS:
e 'morpyxeHue" B MHp NPHUPOAHBIX B3aUMOCBS3E€M uepe3 COUYETaHUE ayJUTOPHBIX U
CaMOCTOSITENBHBIX (hOpM pabOTHI;
® BO3MOXHOCTb JUIS CIIYIIATENEH y4aCTBOBATh B UCCIEAOBAHUAX HOBBIX SIBIICHUI U HOBBIX
CTOPOH M3BECTHBIX SIBJICHUI;



Kypc nocesitiien pemieHuio 3aad pa3inyHoro tuna. B Havasie Kak10i TeMbl IPUBOJAUTCS

HEOOXOJUMBIM TEOpeTHYecKuid Mmarepuai. MMeercs AOCTaTOYHOE KOJIMYECTBO 3a4ad  JUis

pelieHus, Kak B Kjlacce, Tak U JIsl CaMOCTOATENbHON pabOTHI.

Ieas nporpamMmel:

@opMHUpPOBaHHE XMMHUYECKOM KapTHHBI MHUPAIOCPEACTBOM paCUIMPEHHE Kpyrosopa

yyaluxcs, 3aKperieHus, COBEpLUICHCTBOBAHUS U YITIyOJIEHHUS] XMMUUECKUX TIOHITUHA O BELIECTBaX
U npoiieccax, (OpMUPOBaHUS YMEHUN M HABBIKOB IPUMEHEHHMSI [TOJIyYEHHBIX 3HAHUM K PELICHUIO
KOHKPETHBIX XUMHUYECKHX 3a]1a4.

3agaum nporpaMmsbi:

Oopazoeamenshole 3a0auu:

q)OpMI/IpOBaTB YMCHHA U 3HAHUSA TTPHU PCUHICHUH OCHOBHBLIX THUIIOB 3aJia4 IO XMMUU;
(dhopMupoBaTh MPAKTUYECKUE YMEHUS TPU PEUICHUU SKCIICPUMEHTAIBHBIX 3a7ad Ha
pacro3HaBaHHE BELIECTB;

IOBTOPHUTH, 3aKPCIIUTh OCHOBHBLIC IMOHATHA, 3aKOHBI, TCOPUH, a TAKIKEC HAYYHBIC (1)3KTI)I,
00pa3yromnux XUMUYECKYIO HAYKY.

Bocnumamenwnuwie 3aoauu:

CO3JaBaTh IEAArorud4€CKUEC CUTyalluu YCICHIHOCTHU [JIA TIOBBIIICHUA COOCTBEHHON
CaMOOLIEHKHU U CTaTyca ydalluXxcs B ria3ax CBEPCTHUKOB, MEAroroB U pOIUTENEH;
(¢hopMHpOBaTh MO3HABATEIbHBIE CIIOCOOHOCTH B COOTBETCTBUM C JIOTUKOW DPa3BUTHS
XUMHUYECKON HAYKH;

COJICMCTBOBATH MPO(DOPUEHTAIIMH IKOJIBHUKOB.
Pazeuearowiue 3ad0auu:

pasBuBaTh Yy MIKOJbHHUKA YMCHHEC BLIACIATH TJIABHOC, CYIICCTBECHHOC B H3YUCHHOM
MaTtcpuajic, CpaBHMBATb, O606H_IaTB HN3Y4YCHHEIC (baKTBI, JJOTMYCCKH H3JiIaraTb CBOM MBICJIIN
IIpr pCIICHUHU 3ada4;

pa3BuBaTh CaMOCTOATCIBHOCTh, YMCHHUEC ITPEOJ0JICBATE TPYAHOCTHU B YUCHHUH,

pasBUBaTh OMOIIMK YyYallMXCA, CO3JdaBasd OMOLMOHAJIBHBIC CHUTyallUH YIAUBIICHUA,
3aHUMATCIIbHOCTH, MMapadOKCAIIbHOCTH;

pasBuBaTh IMPAKTHUYCCKUC YMCHHUA  y4dalllUXCsAd IIPHU  BBIIIOJIHCHHH  IPAKTHYCCKHUX
OKCIICPUMCHTAJIbHBIX 3a1a4.

HepeqncneHHHe 3aJa4dud OXBaTbIBAKOT H_II/IpOKI/Iﬁ Kpyr HpO6J'I€M BOCIIMTaHUA H

JOITIOJIHUTCIIBHOI'O 06pa30BaHI/I$I IOIKOJIbHUKA, pCIICHUC U pCalnu3allusd KOTOPBIX H606X0,Z[I/IMLI JJIA
JIOCTHIKEHMS TTIOCTABICHHOM 1I€IIH.

IIporpamma «3aHuMaTenbHas XUMuUs» paccuuTaHa Ha 34 daca. [lomumo nekuuit u

MPAKTUYCCKUC 3aHATHS, B KYPCC IIPCAYCMOTPCHBI 3aa9U IS CaMOCTOSTEIbHOM pa60TBI.

AnpecaTt NporpaMmmsl

JUi1st TpoBeIeHN I 3aHATHI TIPOU3BOIUTCS CBOOOIHBII HAOOP B IpyIIibl yueHUKOB 8-9 Kiiacca B Havase
y4eOHOTO roja.

Pexxum 3aHATHH M MEXaHU3M peaiM3anuu

Cocras rpyIibl — MOCTOSTHHBIM.
[NeproanunocTh 3ansaTHi — 1 yac B Henenmo (34 vaca B roj).



KomaectBo nereit B rpymrie 10-15 genosek.
OuennBaHue padoThl y4almxcst

PesynbraTel TeCTHpOBaHMA 10 TEMaM — 1 pa3 B KOHILIE TEMbI
. VYuactue B MOHUTOpUHIEe NOAroToBKU K OI'D

B pe3yabTaTe u3yueHusi Kypca o0y4arommecs 10JKHbI IPUOOPecTH onpe/ieieHHbIe 3HAHUS
U YMEHHS.

[Tocne npoxox1eHus: IpOrpaMMbl IKOJIBHUKU OYAyT:

* 110 m e m e "Pacmeopwi ”:

1) umems npedcmasnenue o0 pacTBOpe M €ro COCTABHBIX YACTSX;

2) 3namo

— OCHOBHBI€ BU/JIbl KOHIIEHTPALIUNA pacTBOPOB (TPOLIEHTHAS U MOJISIpHAs );

— coco0bl epexojia OT OAHOTO BHUJa KOHLIEHTPALMK K Jpyromy;

— OCHOBHBIE OTpaC/Id IPOU3BOCTBA, I'/Ie IPUMEHSIOTCS PacueThl Ha PACTBOPSI;

3) ymemo

— MPOU3BOJIUTH PACUEThl Ha ONIPEAEIICHNE IPOLIEHTHON U MOJISIPHON KOHIIEHTPALlUK pacTBOpa;

— MEPEBOJIUTH MOJISIPHYIO KOHIIEHTPAIIUIO B POLIEHTHYIO U HA000POT;

* 10 m e M e "OcHoéHble noHAMUSL U 3AKOHbL XUMUU ™!

1) 3namo

— OCHOBHBI€ 3aKOHBI U MOHITHS XUMHUH (aTOM, MOJIEKYJIa, OTHOCUTENIbHAS aTOMHAs Macca,
OTHOCHUTEJIbHAsl MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIIECTBA, MacCOBas J0JISI XUMUYECKOTO
3JIEMEHTA B BEIECTBE, HOPMaJbHbIE YCIOBHUSA);

— 3aKOH IMTOCTOSIHCTBA COCTaBa BEIIECTBa, 3aKOH ABOTaIpo, YMCII0 ABOraipo;

2) ymemp TIPOU3BOTUTH PACUCThI C UCIIOIb30BAHUEM OCHOBHBIX 3aKOHOB U TIOHSTHIA;

* 1o m e m e "lazoobpasmnvie sewecmsa’:

1) umems npeocmasnenue 06 0COOEHHOCTAX CTPOCHHUS Ia3000pa3HBIX BEIIECTB;

2) ymembo

— IPOU3BOJUTH PACUEThl HA ONpeAeNICHUE OTHOCUTEIbHON TUIOTHOCTHU T'a3000pa3HOr0 BEIIECTBA,
BBIYHCIICHUE Yepe3 Hee OTHOCUTENLHOM MOJIEKYIISIPHOI Macchl Ta3000pa3HOro BEIIECTBA;

— BBIUMCIIATH Maccy Ira3000pa3HOro BeliecTna 1o ero o0obeMy U 00beM 10 U3BECTHOW Macce NMpu
HOPMAaJIbHBIX YCIIOBUSX C UCIIOJIb30BAHUEM MOJIIPHOTO 00beMa ra3os;

— OIpEAETATh MOJIEKYSpHbIE (POPMYIIBI BEIIECTB IO MAaCCOBBIM JIOJISIM XUMUYECKUX AJIEMEHTOB U
OTHOCHUTEIIbHOM MJIOTHOCTH T'a30B.

Kpowme BhlilenepeyrcieHHOro MIKOJIBHUKH 0 KHBI HAYYHTHCSI COCTABIIATD 33]]a4 110 TAHHBIM
Te€MaM, 4TO CIIOCOOCTBYET MOBBILIEHUIO YPOBHS OTBETCTBEHHOCTH YUCHHKA, CAMOOLICHKH U
cTaryca peOeHKa 3a CUeT COPEBHOBATEIBHOTO ddeKTa.

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

1) umems npedcmasnenue 0 XAMUIECKUX PEAKIUAX, X BHIAX;

2) 3namo

— OCHOBHbIE IPUHIMIIBI PEIIEHUS 3a/1ay 110 XUMHUYECKUM YPaBHEHUSIM;

— METOJIMKY PELIEHUs 3aa4 10 XMMUYECKUM YPaBHEHUSIM, €CIIN OJTHO U3 PEArnpyrOIINX BEIIECTB
JIAHO B U30BITKE; HA BBIXOJ MPOJYKTa, IPUMECH, PACTBOPBI;

3) ymems

— UCIIOJIb30BaTh 3HaHUsA 1-T0 roga oOyueHus;

— JleN1aTh BBIYUCIEHHS [0 XUMHUYECKUM YPaBHEHUSM Ha HaX0KJIEHHE Macchl (KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMU MO Macce (KOJMUECTBY BELIECTBA) BCTYMAIOIINX B PEAKIIHIO
BEIIECTB U HA000POT;

— pelaTh 3a/1a4M 0 XMMUYECKUM YPaBHEHHUSIM, B KOTOPBIX Y4aCTBYIOT Ia3000pa3Hble BELIECTBA,
UCHOJb3Ys 3aKOH 00bEMHBIX OTHOILLIEHHH ra3oB;

— IIPOU3BOJUTH PACUYETHI 10 TEPMOXUMHUYECKUM YPABHEHUSM;



— TIPOU3BOIUTH PACUETHI 0 XUMUIECKIUM YPAaBHEHHSIM (€CIIHM OJTHO U3 BEIIECTB JIAHO B U30BITKE,
Ha BBIXOJI TPOYKTa, IPUMECH, PACTBOPHI) M COCTABIISATH 33]]a4, UCTIONL3Ys 3HAHKS O CBOMCTBAX
HEOPraHMYECKUX BEIIECTB;

* 10 m e m e "OKucaumenbHoO-60CCMaHO8UMeENbHbIE Peakyuu .

1) 3namo 06 OKKCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUIX; O MOHITUH OKUCIUTEIb U
BOCCTaHOBHTEJIb, MIOHATUSIX OKUCIIUTEIBHBIN U BOCCTAHOBHUTEILHBIN MPOIIECC;

2) ymembo

— OTIPEACIATH CTCTICHU OKUCIICHUSI XUMHUYECKUX JICMECHTOB;

— paccTaBisaTh K03()PHUIMEHTH B XUMUYECKHUX PEAKIUAX C yYaCTHEM HEOPraHWICCKUX BEIICCTB
METO/IaMH ICKTPOHHOTO OallaHCa | MOJTypeaKIIHii;

* 10 m e M e "' enemuueckas c6s13b MeHcO0y OCHOBHbIMU KIACCAMU HEOP2AHUYECKUX COCOUHEHUL !
1) 3namp XuMUYECKUE CBONCTBA U CITOCOOBI MOJYICHHSI OCHOBHBIX KJTACCOB HEOPTaHUYECKUX
COCITMHEHUH

2) ymembo

— 3aMKCHIBATh PEAKIINU "LIETIOYKH MPEBPALEHUI’, C y4aCTHEM HEOPraHUYECKUX BELIECTB;

— pemaTh U COCTaBIIATH 3a/1a4d Ha "LETIOYKU MPEBpaIeHUN;

— BBLIETIATH IJ1aBHOE U aHAJIM3UPOBATH X0/ pelIeHUs "IIeTIOYKH pEeBpaIleHnii”.

* 1o m e m e "Kauecmeennvie peakyuu na Heopeanuyeckue seujecmea’”:

1) umemo npedcmasnenue 0 Ka4YeCTBEHHBIX PEAKIIUAX U UX IPUMEHEHUH,

2) 3namo

— ¥ COOJTFOJIaTh TIPAaBHJIA TEXHUKH OE30ITACHOCTH MPH pad0Te ¢ XUMUICCKHMHE BEIISCTBAMHU U
000pyI0BaHUEM;

— peareHThl ¥ METOJIUKY ITPOBE/ICHUS KAYeCTBEHHBIX PEAKIINi HA OCHOBHBIC KATHOHBI 1 aHHOHBI
HEOPraHUYECKHUX BEIIECTB;

3) ymemo

— MPOJAEIILIBATh KAYECTBEHHBIC PEAKIINH;

— MIPUMEHSATD MOJTYYCHHBIC 3HAHUS IIPH PEIICHUHU M COCTABIICHUH 33]1a4 Ha OIpe/IeJICHHE BEIEeCTB
B pacTBOpeE.

Kpome BrltienepeuncieHHOTO IKOJIBHUKY y4aTcsl 00J1aaTh BOJICH U HACTOMYHUBOCTHIO B
JOCTH>KCHHH TTOCTABIICHHOM 11€JTM, CTAHOBATCS CIIOCOOHBI BECTH MCCIIE0BATEIBCKYIO PAabOTY MO
OTIPENICTICHUI0 XUMUYECKHUX BEIIECTB.



YyeOHublii IJIaH
Copep:xanne mporpaMmsl

BBoaHoe 3aHsAATHE. 3HAKOMCTBO C IIPOTPAMMO, CTPYKTYpO U 3aayaMu 00y4eHHs BCEro Kypca u
1-ro roga oOyuenus. Onpenenenue pexxuma 3aHsaTuid. [IpoBeneHne MHCTPYKTaXKa MO TEXHUKE
0e301acHOCTH IpH paboTe C XUMUYECKUMHU BEIIECTBAMH U B KaOWHETE XUMUHU.

T e m a "PacTtBopb1”. OCHOBHBIC TPUHIUIIBI OOPMIICHHS 33124 110 XUMHUH. METOMKa peleHus
3aJa4 Ha BBIUMCICHMS MacCOBOH J0JIM PACTBOPEHHOIO BeEIleCTBAa B pacTBope. Tumsl PacTBopoB.
CriocoObI BeIpaXKEHHS KOHIICHTPAIIMHU BELIECTBA B PACTBOPE.

[IpakTuueckasyacTb: pelIeHHE 33Ja4 10 JaHHOU TEME; NPUTOTOBJIEHUE PACTBOPOB C
3aIaHHOW KOHILIEHTpALMEH, BBIPAIIMBAHUE KPUCTAIIOB.

T e M a "OcHOBHbIC MOHATHS M 3aKOHBI XMMHMM”’. MeTo/IMKa pelIeHus 3a/1a4 Ha: HaXO0XKJIeHUE
OTHOCHUTEIILHON MOJIEKYJISIPHOM MaccChl, BBIYHCIIEHHE OTHOIIEHUNW MacC 3JIEMEHTOB B BEIIECTBE,
OTIpe/IeJICHUe MAacCOBOW JI0JIM XMMHMUYECKOTO JJIEMEHTa B BEIIECTBE, HAXOXKJICHHUE KOJMYECTBA
BEIIlECTBA TI0 €r0 Macce M Ha00OPOT, BBIBEJACHUE MPOCTEiIIe (opMybl BEIeCTBA IO MaCCOBBIM
JIOJISIM DJIEMEHTOB B COEAMHEHWH, pacdeT 4Yucia CTPYKTYPHBIX €IUHHUIl 10 Macce, KOJIMYECTBY
BEIIlECTBA WA 00bEMY.

[IpakTudeckasdacTh: pelIeHHE TUMOBBIX 337]a4 HA JTAHHYIO TeMy; 0(OpPMIICHHE 3a]1aY;
00CYX/IeHHE pallMOHATBLHBIX CIIOCOO0B pelIeHUSI.

OOcyxeHne ajaropuTMa COCTABJICHHS 3a7a4 Ha JaHHYIO TeMY, COCTaBJICHHWE 3a/ad; y4acTHe B
OJIMMITHAJIC TI0 XUMUHW; WHIUBUTyaTbHbIE KOHCYJIbTAIUH.

T e m a '"TI'azooOpa3nblie BemecTBa”. MeToauka penieHUus 3ajJad  Ha OMNpPEACIICHUE
OTHOCHUTEJIbHOM IUIOTHOCTH Ta3a M HAXOXKJEHUE M0 HEH OTHOCUTEIIBHOW MOJIEKYISIPHOM MaccChl.
Monspabiii 00beM Ta3oB. Hopmanbsubie ycrmoBus. [IpuHIMIIBI pelieHus 3a1ad Ha: OmpeeiieHre
Macchl Ta3000pa3HOTO BEIIECTBA IO €ro 00beMy, MpU HOPMAIbHBIX YCIOBMSIX; BBIYMCIICHUE
o0beMa ra3000pa3HOTO BEIIECTBA MO €ro KOJHMYECTBY; OMpeaesieHne (GopMysbl BElIecTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB M OTHOCUTEIHLHOM MJIIOTHOCTH Ta3a.

[IpakTuuyeckasayacTbhb: HAXOXKACHUE U OOCYXKJCHHE PAllMOHAIBHBIX CIIOCOOOB pPEIICHUS
3ajad..

T e m a "Pemenne 3agay mo XMMHMYECKMM YPABHEHHMSIM C Y4YacTHEM HeOPraHUYeCKHUX
BelecTB” (3a/1a4 Ha U30BITOK OJIHOTO M3 BEUIECTB, BBIXOJ MPOJYKTa, TIPUMECH U PACTBOPHI).
Mertoauka pelmieHus 3afad [0 XUMHUYECKHM ypaBHEHUsM. HaxoxkneHue macchl (KOJMYecTBa
BeIlleCTBa, 00bEMa) MPOAYKTOB PEaKIUU MO Macce (KOJUYECTBY BEIIECTBA, 00bEMY) MCXOIHBIX
BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHWH Ta30B U NPUMEHEHHE €ro MpH peHIeHUH 3ajad.
TepMoxuMHuyecKre ypaBHCHHUsSI M TUIIBI 33/1a4 10 HUM. HaxosxJeHre Macchl MPOyKTOB PEaKIuH,
€CITM M3BECTHBI MAcCChl JIBYX MCXOJHBIX BEIICCTB (3a/1auu Ha W30BITOK). HaxoaeHnue mMacchl WU
o0beMa TMPOJYKTOB pEaKIMU [0 W3BECTHOH Macce Wid O0beMy HMCXOJHOTO BEIECTBA,
coziepaiero npuMmecu. HaxoxaeHue Macchl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOJIYKTa PEeaKIuu
10 UCXOJHOMY BEIIECTBY, HaXOAAIIEMYCS B PaCTBOPE.

[IpakTuyeckasyacTb: pelIeHHE 33/1a4 N0 JJAHHBIM TeMaM; COCTABJIEHHUE aITOPUTMa
pEIlIeHUs 3TUX TUIIOB 3a]1a4; CaMOCTOsITeNlbHAsE paboTa MO COCTABIICHUIO 3a/1a4 M O(POPMIICHUIO UX
Ha KapTOyKax Ui UCIIOIH30BAHUS HA YPOKAX XUMHUH.

T e M a "OkHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peakuun”. Kinaccupukanus XuMHUECKUX
peakuuii.  OKHCIHUTEIBHO-BOCCTAHOBUTENIBbHbIE  peakuuu. OKUCIUTENb, BOCCTAHOBUTEIID,
OKHCIUTENbHBIN TpollecC, BOCCTAaHOBUTENBHBIK mporecc. PaccraHoBka Kkod(pQUIMEHTOB B
peakuMsaxX C YydacTHeM HEOPraHMYECKMX BEIIECTB METOJaMHU DIEKTPOHHOTro OanaHca U
MIOJTypPEaKLUN.

[IpakTuueckKkasdacTb: OoTpabOTKa HAaBBHIKOB IO PaccCTaHOBKE KO3()(UIIMEHTOB B
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMSIX C yYaCTUEM HEOPraHUYECKHUX BEIIECTB.



T e M a '"I'eHernueckasi CBfI3b MeXAY OCHOBHBIMH KJACCAMH HEOPraHUYeCKHX
coenHeHuit”. OCHOBHBIE KJacChl HEOPraHUYECKHUX COECIUMHEHUN M UX XUMHYECKHE CBOMCTBA,
crioco6Obl nomyueHus. CriocoObl mepexoja OT OJHOTO Kjacca K APYromMy ¢ MOMOIIBIO Pa3IMUHBIX
XMMHMUECKUX peakluid. MeToarka penieHus 3a1a4 ¢ UCHOJIb30BaHUEM "LIETIOUKH PEBpaILCHUN .
[IpakTuueckKkas ydacTb: pelleHuEe 3a/1a4 Ha "IENOYKU NPEBPAILECHUN U HaX0XKJIEHUE
Macchl (KOJIMUYECTBA BEIECTBA, 00beMa) BELIECTB.

T e m a "KauecTBeHHbIe peaKMH HA HeopraHuveckue BemecrBa”. KauecTBeHHbIE peakIUH.
Karnons! u annonsl. KauecTBeHHbIE peakiuu Ha KaTHOHBL: BOJOPOJA, aMMOHUs, cepedpa, JIUTHS,
Kanus, HaTpusi, Kaneiusd, Oapus, meau(ll), xeneza(ll, 11I), amromunus. KauecTtBeHHble peakiuu Ha
aHMOHBI: XJOPHI-MOH, Cylb(ar-moH, HUTPAT-HOH, (ocdarnoH, cynbdHuA-noH, KapOOHAT-HOH,
XpoMaT-uoH, TUIPOKCUI-MOH. [IpaBmia TeXHHKU O€30MacHOCTH HpHU paboTe C¢ XUMHUYECKUMHU
BEIlIECTBAMU U MpHU paboTe B KaOWHETE XUMUMU.

[IpakTuuyeckasuacTb: pellieHue HIKCIEPUMEHTaIbHBIX 3aj[au Ha ONpE/Ie/IEHNE BELIECTB B
pacTBope, C TIOMOLIBIO KAayeCTBEHHBIX peakuuid. [logbop 3aHMMAaTENbHBIX OIBITOB JUIf
XMMHMUYECKOTO Beuepa, ux orpadotka. [IpoBenenue Beuepa "YauBurenpHas xumus!” U ero aHaaus.
CocraBrienre cOOpHHKA 3a1a4 M0 HEOPraHUYECKOW XUMUMU.

Hrorosoe 3ansitue. O6o0menne marepuana. OOCyXIeHHE U TIOIBE/IEHNE HTOTOB KOHKYPCOB.

AHHOTALIUA

B pamkax peaju3anuyu NporpaMMbl 1eTH HAYYATCH IPUMEHATH Ha MTPAKTUKE METO/Ibl PEIICHUS
pPa3IMYHBIX 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH *KU3HBIO. B paMkax 3Toi mporpaMmbl ydaliuecs
3HAKOMSTCS C YCIOBUSAMHM U 3aKOHOMEPHOCTSMU MPOTEKAHUS XUMHUYECKHX IPOIECCOB,
HaOMIOAIOT MPOSIBICHUST STHUX 3aKOHOMEPHOCTEW Ha MpakTHKE, YYWUTHIBAIOT MpPHU peIIeHUU
XAMHYECKHX 3a71a4, 9TO MOMOTaeT B MoAroToBKe kK OI'D.

TemaTudeckoe IJIIAHMPOBAHUE.

Ne | Tema KonnuecTBo yacos dopma

n/m BCETO Teopus | MpaKTHKa KOHTPOJIS

1 PactBopbI 5 2 3 [TpakTuueckas

paborta

2 OcHoBHbIE 3aKOHBI U TIOHATHUS 5 2 3 MoHuTOrHHT
XUMHH

3 I'a3000pa3Hbie BemecTBa 2 2 6 Tect

4 Pertenue 3amay 1o XuMHU4ECKUM 9 4 6 MoHuTOpHUHT
ypaBHEHUSM

5 OkucIuTeNnbHO— 4 2 2 [TpaxTrueckas
BOCCTaHOBHUTEJILHBIE PEAKIINH pabota

6 I'enernueckas CBSA3b MEXKIY 3 1 2 MounuTtopuHr
OCHOBHBIMH KJIacCaMu
HEOPraHMYECKUX BEIEeCTB

7 KauecTBeHHBIE peakuy Ha 6 3 3 [TpakTnueckas
HEOpraHMYeCKHe BelecTBa pabota

YcaoBus peaim3anyy NporpaMmslI:

Kanposoe o6ecneuenue: mporpaMmy peaau3yeT Meaaror nepBoi KBTM(pHKAIMOHHOW KaTerOpHH,
HUMEIOIIUH TPoPUIBHOE 00pa30BaHKe M MPOIIE/ NN KYpCh Teiarora.



KaGI/IHeT XUMHH, B KOTOPOM ITPOBOAATCA 3aHATHSA, COOTBCTCTBYCT TpCGOBaHI/IHM MaTCpruajibHOT'O 1
MIPOrPaMMHOTO 00ecTieueHUsI.

Kabuner xumun 000pyI0BaH COTJIACHO MPaBUIIaM TTOKapPHON 0€30MacCHOCTH U CAaHUTapHO-
TMTrUCHUYCCKUM HOPpMATHBAaM.

MaTepI/IaJILHO-TeXHI/I‘leCKOC odecrneuyeHue:

[udposas mabopaTopus ISl MKOIHHUKOB, JJaOopaTopHBIN KOMILUIEKC I y4eOHOU
MPAKTUYECKON M IPOEKTHOM JIEATEIIBHOCTH MO0 €CTECTBO3HAHMIO, [IITaTUB 1EMOHCTPAIIMOHHBIH,
KommiekT xummnyecknx peaktuBoB: Kucaorsl, I'mapokcuabl, Oxkcuabl Metanios, llemsounbie
U LIeJI0YHO3eMelIbHbIe MeTalibl, MeTamibl, Cyabdatsl, cyabQuThl, Cyab(uasbl,
Kapo6onatsl, @ocdatsbl, cuiukatsl, Poganuabl, coequHenus keje3a, CoequHeHust
Mapranua, Auerarsl, Coennnenus xpoma, Hurparol, Unaukaropsl.



HepequL y‘leﬁHO-MeTO}II/I‘leCKI/IX Cpeacrs oﬁyqennﬂ.

Jlureparypa
JIunun P.A. u np. Xumus. {71 IIKOJIBHUKOB CTAPILKX KJIACCOB U MOCTYIMAOLUIUX B BY3bI:
Teoperndeckue ocHOBEL. Bompockl. 3agaun. Tectel: Yueb. nocodue / P.A. Jluaun, B.A.
Moutouko, JI.JI. Auapeesa; [Tox pen. npod. P.A. Jlununa. — 2-¢ usn., crepeorurnt. — M.: Jlpoda,
2015.
I'pocce 2., BaiicmanTens X. Xumus s q10003HaTebHbIX. OCHOBBI XUMHUH U 3aHUMATEIbHBIC
ombIThl. [lep. ¢ Hem., 2-e pycck. u3n. — JL.: Xumus, 2012.
Xomuenko ['.I1. Xumus ams noctynaromux B By3bl: YuebHoe nocodue. — M.: Briciias mikona,
1993.
HIupmmaa H.B. Xumust: mpoekTHas AeaTenbHOCTh. — Bonrorpan: «Yuurens, 2013.
INonw6paiix 3. E. COopHUK 3a1a4 U yIpa)kHEHUH N0 XUMHH: Y4ed. mocodue Juist CTyIeHTOB. — M.:
000 «MznmatenbetBo ACTy»; OO0 «M3nmatenberBo Actpenby, 2014,
Marokuna I'. @. [Tocobue mo XuMuu: METOIbI PELICHHS PACYETHBIX U KCIIEPUMEHTAIbHBIX
3amad. — H. Hosropox, 2005.

Hudposbie oopa3zoBarebubie pecypesl (LIOP) pis noaaep:KKu NoaAroToOBKU
INKOJIbHUKOB

NHuTteprer-nopran Beepoccuiickoi oiMMnuaasl NIKOJIBHUKOB. - PexuM gocryna:
http://www.rasolymp.ru

NudopmanmonHo-TIONCKOBasi cucteMa «3afgadum». - Pexum mocryma:
http://zadachi.mccme.ru/easy

KommiekT nndpoBbix 00pa3oBaTebHBIX PECYpCcOB Ha caiTe «EmuHast KOJUIEeKIHs
u(pPOBBIX 00pa30BATEIBHBIX PECYPCOBY.

MunucrepcTBo o0pazoBanus P®. - Peskum pocryma: http://www.ed.gov.http://www.edu.ru



http://www.rasolymp.ra/
http://zadachi.mccme.ru/easy
http://www/
http://www/
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