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1. Komiuiekc 0cHOBHBIX XapakTepucTuk IIporpammsl

1.1.TTosicHUTEILHAA 3aMKUCKA.

Pemenne 3amad 3aHMMaeT B XMMHMYECKOM OOpa30BaHUU BAXKHOE MECTO. DTO OAUH U3
BOKHEHIIUX NPUEMOB OOY4YEeHHMsI, MOCPEJACTBOM KOTOpOro obOecreunBaercsi OoJiee IyOoOKoe U
[IOJJHOE YCBOGHME y4eOHOro MaTepuaiga U BbIpaOaThIBAECTCSI yMEHHE CaMOCTOSATEILHOTO
OCMBICJICHUA W TIPHUMCHCHUSA HpI/IO6peTeHHI>IX 3HAHWH. HJISI TE€X, KTO CMOXKET OBJIAACTH
COJIEp’)KaHWEM JaHHOW MPOTPaMMEI, PEUIeHHE 3a7ad He OyJIeT BBI3BIBATh OCOOBIX TPYTHOCTEH.
[Ipouecc pelieHus CTaHET yBIEKaTENbHBIM U Oy/1€T IPUHOCUTH YI0BIETBOPEHUE.

HanpagsjieHHOCTh 00pa3oBaTe/ibHO NPOrpaMMbl JIOTIOJHUTEIBHOTO 0Opa30BaHUS
nerert "O3agaueHHas XUMHUS' —eCTeCTBEeHHOHAY4YHAasl.

IIpeqyiaraemas nonojHMTENbHAs oOpa3oBaTebHAs IporpaMma akTyalbHa B IEPUOJ
noArotoBku yvamuxcs k OI'D. JlaHHbIi Kype MpeaHa3HaueH Ajs YCHEeIIHOTO YCBOEHHUS METOJI0B
pelieHrs 3ajad M0 XUMUHU, B TOM YHUCIIE€ MPAKTUYECKUX, HA 3aHATUAX ydalluecsl MpHoOpeTyT U
3aKpenAT SKCIEpUMEHTAIbHbIE HAaBBIKM B paboTe C BEIECTBAMH, BBIMOJHSS IMPAKTUYECKHE
3a[JaHUs PA3JINYHOTO YPOBHS CIOKHOCTH.

OT/nyuTeIbHbIE 0COOCHHOCTH U HOBU3HA

[Iporpamma sBinsieTcss MoaupuIUpoBaHHOM nporpamMmoit Manokunoit I'.®.
OTnUYUTENbHBIMU 0COOEHHOCTSAMHU JAaHHOW MPOrpaMMBbl OT YKa3aHHOTO Kypca SIBJISIFOTCS:
e 'morpyxeHue" B MHUp NPUPOAHBIX B3aMMOCBS3EH Yepe3 COYETAHHWE AayJIUTOPHBIX U
CaMOCTOSITENBbHBIX (hOpM pabOThI;
® BO3MOJKHOCTB JUIs CIIyHIaTesIed y4aCTBOBAaTh B UCCIICJOBAHMIX HOBBIX SIBICHUM M HOBBIX
CTOPOH HU3BECTHBIX SBJICHUM;

Kypc nocpsiiieH pemeHuro 3aiad pa3anyHOro Tumna. B Havase KaxaoW TeMbl TPUBOIUTCA
HEOOXOIUMBIN TeopeTHUecKnii Marepuan. MMeercs MOCTaTOYHOE KOJIMYECTBO 3ajad IS
perieHus, Kak B KJacce, Tak W JUIsl caMOCTOATEIbHON paboThl. [IporpamMmma «3aHmmMarenbHas
XUMUSD» paccurTaHa Ha 72 wdaca. IloMuMo Jeknui W TpaKTHYECKUE 3aHATHS, B Kypce
MPEAYCMOTPEHBI 3a7a91 JIsl CAMOCTOSATEIIbHON PaOOTHI.

AZlpecat nporpaMmbIl

JI71st TIpOBE/ICHUs 3aHSTUI TIPOU3BOIUTCSI CBOOOHBINM HAO0Op B TPYIIIBI YYCHUKOB 9 Kilacca B Havase
y4e0HOTro rojia.

PexxuM 3aHSITHI 1 MeXaHU3M peasiu3anuu

Cocras rpyIiibl — IOCTOSIHHBIM.
[TepuoanunocTs 3anaTuit — 34yaca B Heaemto (105 yacos B roxm).

OunennBanue padoThl y4auxcst

PesynbraTel TECTHpOBaHUS IO TEMaM — | pa3 B KOHIIE TEMBI
. VYuactre B MOHUTOpPHHTe IOAroTOBKU K OI'D

1.2. Ilesn 1 3aga4m NPOrpamMmsl

Ieans nporpaMmai:



@opMHpOBaHUE XUMHUYECKOW KApTHHBI MHPANOCPEICTBOM pacIIMpeHHe Kpyrosopa
yJaluxcd, 3aKpeIjICHHA, COBCPIICHCTBOBAHUSA U erIy6JIeHI/I$I XUMHWYCCKUX MMOHSATHH O BEIICCTBAx
U Tporeccax, (OpMHPOBAHUS YMEHUI U HABBIKOB IMPUMEHEHUS MOJyYCHHBIX 3HAHUN K PELICHUIO
KOHKPCTHBIX XUMHUYCCKUX 3a/1a4.
3agaum nporpaMmsbi:

Oopazoeamensvhoble 3a0auu:

e (opmupoBaTh yMEHUS U 3HAHUS MPU PEIICHUN OCHOBHBIX THUIIOB 3a/1a4 10 XHMHH,

e (opmupoBaTh NpPAKTHUYSCKUE YMEHHUS TMPH PEIICHUU HKCIEPUMEHTAIBHBIX 3a/1ad Ha
pacro3HaBaHUE BEIIECTB;

® TIOBTOPUTH, 3aKPEMUTh OCHOBHBIC MOHSTHSA, 3aKOHBI, TEOPUU, & TAKXKE HaydHbIE (DAKTHI,
00pa3yoInuX XUMUYECKYIO HAyKYy.

Bocnumamenwvuuoie 3a0auu:

® Co3JaBaTh TMEJarorMYEeCKUEe CUTYallMd YCHENIHOCTH IS TIOBBIIICHUS] COOCTBEHHOM
CaMOOIIEHKHU U CTaTyca YYalluXCs B Ija3ax CBEPCTHUKOB, MEJArOroB U POJAUTEIICH;

e ¢dopMHUpOBaTH IMO3HABATEIBHBIE CIIOCOOHOCTH B COOTBETCTBHHM C JIOTHKOW pPa3BUTHS
XUMUYECKON HAYKH;

COJIEHCTBOBATH MPOPOPUEHTALINHN IIKOJILHUKOB.
Pazeuearowiue 3a0auu:
e pa3BHBaThb Y IIKOJbHUKA YMEHHUE BBIJIENSTH TIJIABHOE, CYIIECTBEHHOE B H3YyYECHHOM

Martepuaie, cpaBHUBaTh, 00001IaTh N3y4yeHHbIE (DAaKThl, JOTHYECKH HU3JIaraTb CBOM MBICIIH
MIpH pElIeHUHU 3a]1aY;

® pa3BHUBaTh CAMOCTOSATEIBHOCTh, YMEHHE MPEO0/I0JIEBATh TPYIHOCTH B YUCHUU;

e pa3BHBaThb OMOLMH Yy4YalllUXCS, CO3/aBas AMOLIMOHAJBHBIE CHUTYallUd YAWUBIICHUS,
3aHMMATEIbHOCTH, MAPaJ0KCATBbHOCTH;

e pa3BHUBaThb MPAKTHUYECKUE YMEHUS YYal[UXCS MPHU BBIMOJIHEHUU TPAKTUYECKUX
SKCIEPUMEHTAJIbHBIX 3a/a4.

HepeqncneHHHe 3aJa4ud OXBAaTbIBAIOT H_II/IPOKI/Iﬁ Kpyr npo6neM BOCIIUTAHUA U
JOITOJIHUTCIIBHOTI'O O6p330BaHI/I$I IIKOJIbHUKA, PEHICHUC U pCain3alus KOTOPBIX HCO6XO,Z[I/IMBI JJIA
JOCTHIXKCHUA IMOCTaBJICHHON .

1.3.1lnanupyembie pe3yabTaThl

IIporpamma  ofecrieunBaeT  JOCTHIKEHHE  CIEAYIOIIUMX  pe3YJIbTaTOB
OCBOEHMS IIPOTPaMMBbI JOMOJHUTEIBHOTO 00pa30BaHUA:
Juunocmnuie:

c(OPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOLIEHUS K YUE€HHUIO, TOTOBHOCTh U CIIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMHM K
oOy4eHHIO M TO3HaHUIO, BBIOOPY JajbHelIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuil u npodeccHOHATBHBIX MPEANOUYTEHUH, OCO3HAHHOMY IOCTPOCHUIO
WHAUBUIYAIbHOM ~ 0Opa3oBaTelbHON  TpaekTopud ¢ y4€TOM  YCTOWYMBBIX
[I03HABATEJIbHBIX NHTEPECOB;

C(bOpMI/IpOBaHHOCTB HOCJIOCTHOTO MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY



YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOUTPAKTHKHY;
c(hOPMHUPOBAHHOCTh KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYJHHYECTBE
CO CBEPCTHUKAMH, CTapIIUMU W MIIAQIIIMMH, B 00pa30BaTeIbHOW, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO- MCCIIeI0BATEIbCKOM, TBOPYECKON M JPYTUX BUAAX JIEATEILHOCTH;
YMEHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTh CBOW MBICIH B YCTHOW W NMHUCHBMEHHOW pedH,
MMOHUMATh CMBICI ITOCTABIICHHOW 3a7a4d, BBICTPAWBATh AapPryMEHTAIMIO, MPHUBOJIUTH
MIPUMEPHI H KOHTPIPUMEPHI;
MpEJCTaBICHNEe O XHUMHUYECKOW Hayke Kak cdepe YelOBeUeCKOW esITeIbHOCTH, 00
JTamax e€ pa3BUTHS, O €€ 3HAUUMOCTH IS PA3BUTHUSIIUBUIIN3AINY;
KPUTUYHOCTh  MBIIUICHUS, yMEHHWE  pPAclO3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTIMYATH THIIOTE3y OT(aKTa;
KpEaTHBHOCTh MBINUICHAS, WHHIIMATHBA, HAXOIYMBOCTh, AKTHBHOCTH IPU PEIICHUN
IKCIIEPUMEHTAIBHBIX M pAaCUeTHBIX33/1aY,
YMEHHE KOHTPOJIHMPOBATH TMPOIIECC U PE3YIIbTAT YIeOHOM UCCIIETOBATELCKOWICTEIHHOCTH,
CIIOCOOHOCTH K 3MOITMOHATTLHOMY BOCIIPHSTHIO XUMUYIECKIX 00BEKTOB, 3a/1a4, PEeIICHUH,
paccyxJIeHUM.

Memanpeomemnuie:
YMEHHE CaMOCTOSATEIbHO IUIAHUPOBATh AaJIbTEPHATUBHBIE IYTH JOCTHXKEHHUS LeJeH,
OCO3HAaHHO BHIOMpaTh HambOosee d(PPEeKTUBHBIE CHOCOOBI pEIICHHS YYEOHBIX U
M03HABaTENbHBIX 3a/1a4;
YMEHHE OCYILECTBISATh KOHTPOJIb IO pe3yiabTaTy M MO crocoOy AEeHCTBUA Ha ypOBHE

IIPpOU3BOJIbBHOI'O BHUMAHHWA H BHOCHUTD HCO6XOI[I/IMBIGI(OppeKTI/IBI)I;

YMEHHE aJIeKBaTHO OLIEHHWBATh MPABWJIBHOCTbh WM OIMIMOOYHOCTh BBIIOJIHEHUS y4eOHOU
3aauu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€pEIICHNUS;
OCO3HAHHOE BIIAJICHHE JIOTMUYECKUMHU ACUCTBUSIMHU OMpeAeNieHUs] MOHATUH, 0000IIeHus,
YCTAHOBJICHHSI aHAJIOTWH, Kilaccu(UKalMK Ha OCHOBE CaMOCTOSTEIBHOTO BbIOOpA
OCHOBaHUU M KPUTEPHUEB, YCTAHOBIECHUS POJAOBUIOBBIXCBS3EH;

YMEHUE YCTAHABIMBATh MPUUYMHHO-CIEACTBEHHBIE CBSA3U; CTPOUTH JIOTHYECKOE
paccyxJeHue, yMO3akitoueH!e (MHIyKTUBHOE, AETyKTUBHOE U M0 aHAJIOTHH ) UBBIBOJIBI;
YMEHHE CO3/1aBaTh, MPUMEHATH M MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPECTBA,
MOJIETTH M CXEMBI JUIS pelIeHus y4eOHbIX U MO3HABATEeNbHbBIX33/1a4;

YMEHHE OpPTraHW30BBIBATH y4eOHOE COTPYAHUYECTBO U COBMECTHYIO CSITEIBHOCTH C
YUUTEIIEM € CBEPCTHUKAMH: OIpPENeNsTh IIeNd, pachpeaeicHue (GyHKIUA H posen
YYaCTHUKOB, B3aMMOJEHCTBHE M O0IIHE CIOCOOBI paboOThl; YMEHHE paboTaTh B TPYIIIE:

HaxoauThb 061]_[66 pPCUHICHUC U pa3pClIaThb KOH(bHHKTBI Ha OCHOBE COTJIaCOBAHMS IMO3UITHI



u yd€Ta MHTEPECOB; CIylIaTh MapTHEPA; (OPMYyIHpPOBaTh, AapryMEHTHUPOBATh U
OTCTanuBaTh CBOEMHECHHUE;
c(hOPMHUPOBAHHOCTh Y4€OHON M OOIIEIO0JIb30BATEIHCKOW KOMIIETEHTHOCTH B 00JacTH
HACTIOJIb30BAHUS WHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX texHosorui(MIKT-
KOMIIETEHTHOCTH);
IIEpBOHAYAJIbHBIE MTPEICTABICHUS 00 HIEAX U O METOAAX XUMHUH Kak 00 yHUBEpCAJIIbHOM
S3bIKE€ HAYKU U TEXHUKHU, O CPEICTBE MOJCIUPOBAHUS SABJICHUN UIIPOLIECCOB;
YMEHHE BHJIETh XMMHUYECKYIO 3a/lady B KOHTEKCT€ MPOOJIEeMHON CHUTyallUM B JPYrux
JUCLUIIIINHAX, B OKPY/KAIOIIEC>KU3HH;
YMEHHE HaXOJUTh B Pa3IMUHbIX HCTOUHUKAX UH(POPMAIMIO, HEOOXOIUMYIO JJIsl PEeLIeHUs
XMUMHMUYECKUX NPOOJIEM, U MPEJCTaBISITh €€ B MOHATHOM (opMe; IpUHUMATh pellIeHuE B
YCIIOBUSAX HETIOJIHON U U30BITOYHON, TOUHON U BEPOSATHOCTHOMHH(pOPMAIHH;
yMEHHE IOHUMaThb W UCMOJb30BaTh XUMHUYECKHE CpEJICTBA HArjasAHOCTH (MOJENH,
YepTeXKH, CXeMbI U JIp.) Ui WUTIOCTPAIH, HHTEPIIPETAllUN,apTyMEHTAllUH;
YMEHHE BBIIBUraTh TUINOTE3bl TMpPH pEIIeHWH Yy4YeOHbIX 3a7ady U  [OHUMATh
HE0OX0IMMOCTb UX NMPOBEPKH;
yYMEHHE TMPUMEHSATh HHAYKTHBHBIE W JEIYKTHBHBIE CIOCOOBI pPAacCyKIEHHM, BHUIETh
pa3InyHbIE CTPATErHH pPEelICHUA3aAaY;
IMOHUMAHHUE CYIIHOCTH aJITOPUTMUYECKUX MNPEINUCAHUA MU yMEHHE JEeWCTBOBAaTh B
COOTBETCTBUU C IPEAJIOKEHHBIMAITOPUTMOM;
YMEHHE CaMOCTOSITEJIbHO CTaBUTh II€JIM, BbIOMpAaThb M CO3/JaBaTh AalTOPUTMbI IS
pelIeHNs y4eOHBIX XUMUYECKUXITPOOIIEeM;
YMEHUE IIJIAHUPOBATh U OCYIIECTBIIATH AESTEIbHOCTD, HAPABICHHYIO HA PEIICHUE 3aa4
HCCIIEA0BATEIbCKOT0OXapaKTepa.

Ilpeomemmnuie:
yMeHue paboTaTb C XUMHYECKHMM TEKCTOM (CTPYKTYpUpPOBaHUE, W3BJICUCHUE
HeoOxoMuMo MHQOpMAIMK), TOYHO U IPAMOTHO BBIPAXKaTh CBOM MBICIHU B YCTHOW U
MUCBMEHHOM peud, TMPUMEHSISI XUMHUYECKYH0 TEPMHUHOJOTHIO U CUMBOJIMKY,
HCMOJIb30BATh  PA3JUYHBIE  S3BIKM  XUMUHU (croBECHBIH, CUMBOJIMYECKUH,
rpaduueckuii), 0OOCHOBBIBATh CYXACHUS, MPOBOAMUTH KilaccU(UKaIHio, IOKa3bIBATh
XUMHUUYECKUE YTBEPKICHHUS
BlIaJiecHHe 0a30BbIM TOHATUWHBIM ammapaToM: MMETh MPEACTaBICHHE O XUMHUYECKOM
AIIEMEHTE ,BJIa/IEHUE CUMBOJBHBIM SI3IKOM XUMUHU, 3HAHUE XUMUYECKUX(DOPMYIT,
YMEHHE BBITIOJIHATH pacueTHbIe MpeoOpa3oBanus HOpMyIl, TPUMEHITh UX IS PEIIeHUs

yLIe6HLIX XUMHWUYCCKHUX 3ada4 1 3aaa4, BOSHUKAIIUX B CMCKHBIX y‘IC6HBIXHpCI(MCTaX;



" YMEHHE TIOJIb30BAThCA XUMHUYECKUMU (OpMyJaMU M CaMOCTOSTEIBHO COCTaBISATh
(hopMyITbl 3aBUCUMOCTEH MEXIy BEIMYMHAMHU Ha OCHOBE OOOOIICHUS YACTHBIX CIy4acB
MOKCIIEPUMEHTA;

" yMEHHE peliaTh 3aJaud 10 ypaBHEHUSM U GOpMYyJiaM , IPUMCHSTH TIOJYYCHHBIC YMCHHUS

I pCIICHUA 3aaa4 U3 XUMHHU, CMCKHBIX ITPEAMCTOB,IIPAKTUKH

" OBJIQJICHUE CUCTEMOW (YHKIMOHAIBHBIX TOHATHHA, (QYHKIHMOHAIBHBIM SI3bIKOM H
CHMBOJIMKOH, yMEHHE CTPOUTh TpadUKd 3aBUCUMOCTH BEJIWYHMH, OIHMCHIBATH HX
CBOICTBa, UCII0JIb30BATh (PYHKIIMOHAIBHO-TpaduUecKUe MPeACTaBICHUS AJIsl ONMCAHUS U
aHaJM3a XUMHUYECKUX 33124 U PeaTbHBIX3aBHCUMOCTEH;

" OBJIAJICHUE OCHOBHBIMH CITIOCOOAMU MPECTABICHHS U aHAIN3a CTATHCTUYCCKUX JTAHHBIX;
YMEHHE TPOTHO3UPOBATH OTKPHITHE HOBBIXBEIIECTB;

" yMeHHE MPUMEHSTh H3y4YeHHBIC MMOHATHS, PE3YIbTaThl H METOJIBI TIPH PEUICHUH 3a1ad W3
Pa3IMYHBIX Pa3JesioB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJSIIUXCS K HETIOCPEICTBEHHOMY
MIPUMEHEHHIO NU3BECTHBIXAJITOPUTMOB.

CTpykTypa © cojAep)KaHHE IUIAHUPYEMBIX pe3yIbTaTOB OCBOCHHS OCHOBHOH
00pa3zoBaTebHON MPOTrpaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHHs aJCKBATHO OTPAKAIOT
TpeboBanus Cranmapra, mnepemaioT crenuduky oOpa3oBaTelbHOTO  MpoIlecca,

COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM 00yJarOIINXCSl.

B pe3yabTare u3ydeHusi Kypca o0y4yarommecsi 10JKHbI IPUOOpPeCcTH onpe/eseHHbIe 3HAHUSA
U YMEHHS.

[Tocne mpoxoxkaeHMs MPOrPaMMBbl IIKOJIBHUKA OYAYT :

* 110 m e m e "Pacmeopwt ”:

1) umems npedcmaenenue 0 pacTBOPE M €ro COCTABHBIX YACTSX;

2) 3namo

— OCHOBHBIC BUJIbI KOHIICHTPAIMI PaCTBOPOB (TIPOIIEHTHAS X MOJISIpHAs);

— CIOCOOBI TIEPeX0/ia OT OJJHOTO BHJIA KOHIIEHTPAIMH K JPYroMy;

— OCHOBHBIE OTPACIU MMPOU3BOJICTBA, IJIe MPUMEHSFOTCS PAcYeThl HA PACTBOPHI;

3) ymemo

— MPOU3BOMTH PACUYCTHI HA OIPEICIICHUE TPOIICHTHOW U MOJISIPHOM KOHIIEHTPAIIMA PacTBOPa;

— MEePEBOUTH MOJISIPHYIO KOHIICHTPAIIMIO B TIPOIICHTHYIO U HA000POT;

* 10 m e m e "OcHoB8HbIe NOHAMUS U 3AKOHbL XUMUU !

1) sname

— OCHOBHBIC 3aKOHBI U TIOHATHUS XUMHH (aTOM, MOJEKyJa, OTHOCHUTEIbHAas aTOMHAas Macca,
OTHOCHUTENIbHAsT MOJICKYJISIpHAsE Macca, KOJHMYECTBO BEIECTBA, MaccoBas JIOJII XUMHYECKOTO
JIIEMEHTA B BEIIECTBE, HOpMaIbHbBIE YCIOBHS);

— 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTaIpo, YUCIO ABOTaIpo;

2) ymemb IPOM3BOUTH PACUCThI C HCIOJIh30BAHHEM OCHOBHBIX 3aKOHOB U TIOHSATHIA,

* 110 m e m e "[azoobpasnvie gewgecmaa’:

1) umems npedcmasnenue 06 0COOCHHOCTSIX CTPOCHHSI ra3000pa3HBIX BEIIECTB;

2) ymempo

— MPOU3BOJIUTH PACUYeThl HA ONpeAeNICHHEe OTHOCUTEIHHON MIOTHOCTH Tra3000pa3HOr0 BEIIECTBa,
BBIYHCIICHUE Yepe3 Hee OTHOCUTEIBHON MOJIEKYISPHON MacChl ra3000pa3HOTo BEIIECTBA;



— BBIYUCIIATH MAcCy ra3000pa3HOTO BEIIECTBA 10 €ro 00beMy U 00BEM 10 M3BECTHOW Macce Mpu
HOPMAJIbHBIX YCIIOBUSX C HCIIOJIb30BAaHUEM MOJIIPHOTO 00beMa T'a30B;

— OTIPEIEINIATh MOJICKYIISIPHBIE ()OPMYJIIBI BEIIECTB [0 MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB U
OTHOCHUTEIBLHOU IIJIOTHOCTH I'a30B.

KpomMme BblenepedyncieHHoro MKOJIbHUKA A0JKHBI HAYYMTBCS COCTaBIIATH 3a/1a4u MO JIaHHBIM
TeMaM, 4YTO CIIOCOOCTBYET IMOBBIIIEHUIO YPOBHS OTBETCTBEHHOCTH YYEHHKA, CAaMOOILECHKH U
cTaryca peOcHKa 3a CUET COPEBHOBATEIILHOTO dPdeKTa.

* 110 m e m e "Pewenue 3a0au no xumuyeckum ypagHeHusam "’

1) umems npedcmasnenue 0 XAMUIECKUX PEAKIIUSX, UX BUIAX;

2) 3namo

— OCHOBHBIC MTPUHIIMITEI PEIICHHS 32/1a4 110 XUMHUYCCKUM YPaBHEHUSM;

— METOJIMKY peIIeHus 3a7a4 10 XUMHUECKUM YPaBHEHUSIM, €CJIU OJIHO U3 PEarupyromnx BEIEeCTB
JTaHO B M30BITKE; HA BBIXOI IPOJIyKTa, IPUMECH, PACTBOPHI;

3) ymemo

— UCIIOJIH30BaTh 3HAHUS 1-T0 roga o0ydeHus;

— JIeNlaTh BBIYMCICHUS 10 XUMUYECKHM YpPAaBHEHHSM Ha HAXOXXJIEHHE MacChl (KOJUYECTBA
BEIIIECTBA) MPOJYKTOB pEaKUM MO Macce (KOJMYECTBY BEIIECTBA) BCTYMAIOUIMX B PEAKIIMIO
BEIIECTB U HA000POT;

— pemaTh 3aJa4M M0 XUMHUYECKUM YPaBHEHUSIM, B KOTOPBIX y4acCTBYIOT Ta3000pa3HbIC BEIIECTRA,
WCTIOJB3Ys 3aKOH 00BEMHBIX OTHOIIICHU Ta30B;

— MIPOU3BOANTH PACUETHI 110 TEPMOXUMUYECKUM YPaBHEHUSM;

— TPOU3BOJUTH PACUYETHI M0 XUMHUYECKUM YpaBHEHHSIM (€CJIM OJHO W3 BEIIECTB JIaHO B M30OBITKE,
Ha BBIXOJ] MPOJIYKTa, IPUMECH, PACTBOPHI) H COCTABJIATH 3aJa4uH, UCTIOJIb3Ysl 3HAHHS O CBOMCTBAaX
HEOPraHUYECKHUX BEIECTB;

* 10 m e m e "OruciumenbHo-60CcCmMaHo8UMeNbHbIEe peakyuu”:

1) 3mamb 00 OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMAX; O TMOHATHH OKHCIUTEIb M
BOCCTAHOBUTEIIb, IOHATHUSIX OKHCIUTEIBbHBIN U BOCCTAHOBHUTEIIBHBIN TTPOIIECC;

2) ymemo

— OTIPENIENATh CTEMEHN OKUCICHUS XUMUYECKUX JIEMECHTOB;

— paccTaBiATh KOAGGUIMEHTHl B XUMUYECKUX PEAKIMIX C Yy9acTHEM HEOPraHWYECKHX BEIICCTB
METOJIaMH JICKTPOHHOTO OaJlaHCca U MOIYPEaKInii;

* 110 m e m e "['enemuueckasn 6536 MeHCOY OCHOBHLIMU KIAACCAMU HEOPSAHUYECKUX COCOUHEHUU:
1) 3name XuMUYECKUE CBOWCTBA M CIOCOOBI MOJYYEHHS OCHOBHBIX KJIaCCOB HEOPraHMYCCKHX
COCAMHCHU;

2) ymemo

— 3allMCBhIBATh PEAKIMU "ENOYKH MPEBPALIEHUI’, C ydacCTHEM HEOPraHM4eCKHUX BEIIECTB;

— pemaTh U COCTABJIATh 3a7a4M Ha "IIENOYKHY MPEeBpaIlCHUN”;

— BBLJICIATH IJIABHOE M aHAJIM3UPOBATh XOJ1 pelieHrs "eNOYKHU MpeBpalieHui” .

* 10 m e m e "Kauecmeennvle peakyuu Ha Heop2anuyeckue gewecmea”:

1) umems npedcmaeienue 0 Ka4UeCTBEHHBIX PEAKIUAX U UX IPUMCHEHUU;

2) 3namo

— U coOmoaTh MpaBHiia TEXHUKH OE30MacHOCTU MpU paboTe ¢ XUMUYECKUMHU BEIIECTBAMH U
obopynoBaHuEM;

— peareHTbl U METOJUKY MPOBEACHUS KaueCTBEHHBIX PEaKlUii Ha OCHOBHBIE KATHOHBI U aHHUOHBI
HEOPraHUYECKHUX BEIECTB;

3) ymemo

— IPOJIETBIBATh KAUECTBEHHBIC PEAKIUY;

— MPUMEHSITh TIOJYYCHHbBIE 3HAHUS TIPU PEIICHUU U COCTABJICHUU 33/1a4 Ha OMpeeNiCHUE BEIIeCTB
B pacTBOpE.

Kpome BbIIIENepeynCcIIEHHOTO IIKOJBHUKKA Yy4aTcs 007aaaTh BOJEH M HACTOWYHMBOCTHIO B
JOCTHKEHHUH TIOCTaBJICHHOMN 1€, CTAHOBSTCS CIIOCOOHBI BECTH HCCIEI0BATENBCKYI0 paboTy MO
ONPE/ICTICHUI0 XUMUYECKUX BEIIECTB.



1.4.Conep:xaHue nporpaMmbl

BBoaHoe 3aHsTHE. 3HAKOMCTBO C IPOTPAMMOA, CTPYKTYPOH | 3a/ladaMu 00Y4EHHUS BCETO Kypca U
1-ro roma oOyuenus. Onpenenenue pexxuma 3aHsaTHi. [IpoBeneHHE MHCTPYKTaXKa MO TEXHHUKE
0€30MMacCHOCTH NP padOTe C XUMUYECCKHMH BEIIECTBAMH M B KAOWMHETE XUMUMU.

T e m a "PacTBopb1”. OCHOBHBIE IPUHLIUIIBI O(hOPMIIEHHS 3a]a4 110 XUMHUHU. MeToauKa petieHus
3aJa4 Ha BBIYMCICHMS MacCOBOH JI0JIM PaCTBOPEHHOIO BELIECTBA B pacTBope. Tumbl PacTBopoB.
CriocoObI BeIpaKeHHS KOHIICHTPAIIUH BEIIECTBA B PaCTBOPE.

[IpakTHuuecKkas 4acTb: pelIeHUE 3a/1a4 110 JaHHOU TeME; IPUTOTOBIEHUE PACTBOPOB C
3aIaHHOW KOHIIEHTPALUEH, BEIPAIIUBAaHUE KPUCTAIIIIOB.

T e M a "OcHOBHbIe MOHATHSA U 3aKOHBI XUMHM”. MeTOIMKa pelIeHnsl 3a/1a4 Ha: HaXOXKICHHE
OTHOCHUTEIILHON MOJIEKYJISIPHOM MacChl, BBHIYMCIIEHHE OTHOIIEHUN Macc JJIEMEHTOB B BEIIECTBE,
OTpEJIeNIEHUE MAacCOBOM J0JIM XMMHYECKOTO 3JIEMEHTa B BEIECTBE, HAXOXKJEHUE KOJMYEeCTBa
BEIIECTBA 10 €ro Macce U Hao0OpOT, BbIBEJIEHUE MpocTeiiiiell popMyIbl BEIIeCTBa 10 MACCOBBIM
JIOJISIM DJIEMEHTOB B COCJMHEHHUH, PAcUeT 4YHuCia CTPYKTYPHBIX €AMHHI] MO Macce, KOJUYECTBY
BEIIECTBA WM 00bEMY.

[IpakTuyeckas 9acTh: pEUICHUE TUTIOBBIX 3a7a4 Ha JaHHYIO TeMy; odopmieHue 3a1ay;
o0cyXJIeHHEe pallMOHATIbHBIX CIIOCOOOB PELICHHUS.

OO6cyxieHne alropuTMa COCTaBJICHMSI 3a/lad Ha JIaHHYIO TEMY; COCTaBJIEHUE 33/1ay; y4acTue B
OJIMMITHA/IC TI0 XUMHH; MHANBUyaTbHbIE KOHCYIbTAIIUH.

T e m a '"I'azoo0pa3uble BemecTrBa”. Meroauka pemieHUs 3a7a4 Ha OIpEICIEHUE
OTHOCUTEIBHOW TIJIOTHOCTH ra3a M HAXOXKAECHUE MO HEW OTHOCUTEIbHOW MOJIEKYISIPHOW MacChl.
Monspasiii 00beM Ta3oB. Hopmanbabie ycnoBus. [IpuHIMNBI pemieHus 3aad Ha: ONpeCIICHHE
Macchl Ta3000pa3HOTO BEIIECTBA MO €ro 00beMy, NMPU HOPMAJBHBIX YCIOBHUSX; BbIUYHCICHHE
o0beMa ra3zo00pa3HOTO BEIIECTBA IO €ro KOJWYECTBY; ompesencHue (OpMyNbl BEIIECTBA IO
MacCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTENIbHOM MJIOTHOCTH Tasa.

[IpakTuyeckas 4acTb: HAXOKICHUE U 00CYX/IEHUE PAllMOHAIBHBIX CIIOCOOOB peLIeHUS
3ajad..

T e m a "Pemienue 3aa4 1m0 XMMHYECKHM YPABHEHHMSIM € Y4YacTHEM HeOPraHUYeCKHUX
BelecTB” (32/1a4 Ha M30BITOK OJHOTO M3 BEIIECTB, BHIXOJ MPOIYKTA, IPUMECH U PACTBOPHI).
Mertoauka pelieHds 3a7a4 10 XUMHUYECKUM ypaBHEHHsM. HaxoxaeHue macchl (KOJIMYECTBa
BeIlleCTBa, 00beMa) MPOIYKTOB PEAKIIMU 10 Macce (KOJIMYECTBY BEIIECTBA, 00BEMY) HMCXOIHBIX
BEIICCTB. 3aKOH OOBEMHBIX OTHONICHHWHA Ta30B W TPUMEHEHHWE €ro MpH pPEUICHUH 3ajad.
TepMoxuMHuyeckre ypaBHEHHUsS M TUIIBI 3a/1a4 110 HUM. HaXoKJeHne Macchl MPOYKTOB PEaKIuH,
€CIIM M3BECTHBI MAacChl JIBYX MCXOJHBIX BEIIECTB (337a4 Ha M30bITOK). HaxoxaeHne Macchl Win
o0beMa TMPOJYKTOB PEaKIUU MO0 W3BECTHOW Macce WIM O0O0OBEMYy HCXOJHOTO BEIECTBA,
coziepxaiiero npuMmecu. Haxoxaenue Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PeaKIuu
10 UCXOJHOMY BEILIECTBY, HAXOSIIEMYCS B PACTBOPE.

[IpakTuuyeckas 4YacTb: pelICHUE 3a]a4 110 JTaHHBIM TEMaM; COCTABJICHHUE aJITOPUTMA
pEIIeHUs 3TUX TUIIOB 33]1a4; CaMOCTOsITeNIbHAs padoTa Mo COCTABIEHUIO 3aa4 U 0(hOPMIICHUIO UX
Ha KapTOyKax ISl UCIIOJIb30BaHUS HA yPOKaX XUMUH.

T e M a "OKHCIUTENBLHO-BOCCTAHOBUTEIbHBIe peakuun”. Kraccupukanus XUMHYECKUX
peakuuii.  OKHCIUTENBHO-BOCCTAHOBUTENBHbIE  peakuuu. OKHCIUTENb, BOCCTaHOBUTEIID,
OKHCITUTENbHBIN TpPOLIECC, BOCCTAHOBUTENBbHBIN mpouecc. PaccraHoBka KOA(pQPHUIMEHTOB B
peakuMax C YJacTMeM HEOpPraHMYeCKHUX BeIIeCTB METOJaMH JJIEKTpOHHOro OanmaHca U
MIOJTypPEaKLUI.

[IpakxkTuuyeckas 4acTbh: OTpadOTKAa HABHIKOB IO PACCTaHOBKE KOA(P(HUIMEHTOB B
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX C yUACTHEM HEOPraHNYECKHX BELIECTB.



T e M a '"I'eHernyeckasi CBfI3b MY OCHOBHBIMH KJIACCAMH HEOPraHU4YeCKHX
coenHeHuit”. OCHOBHbIE KJIaCChl HEOPraHMYECKUX COEIMHEHUN M MX XMMHYECKHE CBOMCTBa,
criocoObl noydeHusi. CriocoObl mepexosia OT OJHOTO Kilacca K APYroMy C IMOMOIIBIO Pa3IMYHbIX
XMUMHMUECKUX peakuuidl. MeTouka peneHus 3a1a4 ¢ UCI0JIb30BaHUEM "ENIOUKH [TPEBPALLICHU .
[IpakTuueckKkas 4acTh: pPElICHUE 337a4 Ha "LIENOYKH MPEBPAILIECHUN~ U HAXO0XKJECHUE
Macchl (KOJIMYeCTBa BEIIECTBA, 00beMa) BEIIECTB.

T e m a "KauecTBeHHbIe peaKkllu¥ HA HeOpraHu4veckue BemecTBa”. KauecTBEeHHbIE peakLUU.
Karnons! u annonbl. KauecTBeHHbIE peakiMy Ha KaTUOHBI: BOJOPOJIa, aMMOHMSI, cepedpa, JTUTHS,
Kanus, HaTpusi, Kanbius, Oapus, meau(1l), sxeneza(1l, 1), amromunns. KauecTBeHHbIE peakiuu Ha
aHMOHBI: XJIOPUI-HOH, CYIb(aT-HOH, HUTPAT-UOH, (ochaTHoH, Cynbpua-mOH, KapOOHAT-HMOH,
XpoMaT-uOH, TUIPOKCUI-HOH. [IpaBmia TeXHMKH O€30MacHOCTH NpU PadOTe C XUMUYECKHUMH
BEIlIECTBAaMU M MpU paboTe B KAOMHETE XUMUMU.

[IpakTuueckas 4acTb: pelIEHHE SKCIIEPUMEHTAJIBHBIX 3aj[ad Ha ONpe/IeJICHUE BEIIECTB B
pacTBope, C IOMOUIBIO KayecTBEHHbIX peakiuil. I[logbop 3aHMMATENbHBIX OMNBITOB IS
XMMHMUYECKOTO Beuepa, ux orpadotka. [IpoBeaenue Beuepa "V nuBurenbHas XuMus!” U €ro aHaius.
CocraBiieHne cOOpHHKA 3a/1a4 110 HEOPTraHUYECKON XUMHUH.

Hrorosoe 3ansitue. O606menne marepuana. OOCyXJICHHE U TIOJIBEICHNE NTOTOB KOHKYPCOB.

TemaTn4veckoe IJIAHUPOBAHHE.

No Tema KonnuecTBo yacos dopma

n/n BCETO TEOpHUs | MPAKTHKA KOHTPOJIS
Brenenue B kypc 2

1 PactBopsl 13 6 7 [TpakTrueckas

paborta

2 OcHoBHbIE 3aKkOHBI ¥ ToHATHSA | 10 2 8 MoHuTOTUHT
XUMUHU

3 I"a3000pa3HbIe BemecTBa 8 2 6 Tect

4 Pemenne 3amau 1mo xumuyeckum | 16 6 12 MonuTOopUHT
ypaBHEHHSIM

5 OKHCIUTETEHO— 10 2 5 [TpaxTuueckas
BOCCTAHOBHTEJIbHBIC PEAKIINU pabota

6 ['eneTnyeckas CBSI3b Mexay | 25 14 11 MonuTOpUHT
OCHOBHBIMHU KJlaccaMu
HEOPraHU4eCKUX BEIICCTB

7 KauecTBeHHbIC peakIuu Ha | 20 9 11 [TpaxTrueckas
HEOpPraHUYeCKUe BEIECTBA pabota

1.5.®opMbI aTTECTAIIUU U OLIEHOYHBbIE MATEPHAIbI.
B npouecce peanuzanuu mporpaMmbl HCIIOJIB3YIOTCS CIEAYIOIIUE BUIbI KOHTPOJISA:

-BXOJIHOU KOHTpOJIb (Oecena);

'TeKYH_II/Iﬁ KOHTPOJIb 6y,ueT MMPOBOAUTHCA HA 3aHATUAX B BUIAC

HaGJ’IIO)IeHI/IH 3a YCIICXaMHUKAXKI0TO OGy‘-I&IOH.ICFOCH.

-HpOMe)KYTOLIHHﬁ KOHTPOJIb MMPOBOJUTHCH Io OKOHYaHHH

HU3YyUCHUA Ka)XJ0M TEMEI B BUACTIPAKTUYCCKUX 3aJIaHMH.
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-UTOTOBBIN KOHTPOJIb

2. Komniaekc OPraHm3alluOHHO-NICAAT O HYE€CKUX yCJ'IOBl/Iﬁ

2.1.MeToanueckoe ooecnmeueHue

OpranuzalvoHHbIE YCIOBHSI, TO3BOJISIOIINE PEATU30BATh COACPKAHUE JOTIOIHUTEIbHON
00pa3oBaTebHON MPOTPAMMBI MTPEAIOIAraloT HaIu4Ke: - noMemeHus «Todku pocray,
YKOMIUIEKTOBAHHOTO CTaHJAPTHBIM Y4eOHBIM 000PYAOBAaHUEM U MEOENbIO (A0CKa, apThl, CTYJIbS,
mKadBbl, JEKTpooOeceueHue, BEITSHKHON Kad, pakoBHHA € XOJIOTHOW BOJIOTIPOBOIHOM BOIOH). -
HE0OXO0IMMBIX JJIsl SKCIIEPUMEHTOB 000pyIOBaHUS U PEAKTUBOB. - MYJIbTUMEIUIHOTO
000py10BaHUs(KOMITBIOTEP,HOYTOYK, IPOEKTOP, HIIIKAPTHI, TEIIEKOMMYHUKAITTH (JiokasbHBIE
IIKOJIBHBIE CETH, BBIXOJI B UHTEPHET).

2.2. YcaoBus peanuzanum nporpamMmel - luiakTnyeckoe 1 HHGopMauoOHHOe odecnieyeHue
JunakTraeckoeoOecriedeHue  MpeanojaraeT  HajludMe  TEKCTOB  Pa3sHOYPOBHEBBIX  3a/IaHUM,
TEMaTHYECKHX TECTOB MOKAKIOMY pa3elly TeMbl, HHCTPYKIIUH ISl BBIMIOJTHEHUS IPAKTHIECKUX padoT,
TaOHITBI.

Y4eOHo-MeToAnuecKoe o0ecrieueHue NporpaMmmbl

Metoanka oOydeHHUs] COCTOMT W3 COUYETAHWSUICKIIMOHHOTO H3JI0KEHUS TEOPETHYECKOTO Marepuana ¢
HaTJSTHBIM  TTOKa30M  WJUTIOCTPUpYIOIIEroMaTepraia ¥ TPUEMOB pPEHICHHS TMPAKTHYECKUX 3ajad.
OOyuarommumecs: 3aKpETUISTIOT MOTyYeHHBIC3HAHUS ITyTEM CAMOCTOSITEIHOTO BBITOJHEHHS PAKTHYECKUX
pabot. Jlnsi pa3BUTHS TBOPUYECKOTOMBINUICHUS W HABBIKOB AHAIMTHYECKOW NEATEIFHOCTH IMEeAaror
MIPOBOJIUT 3aHATHS MO MPE3CHTAIUA TBOPUYECKUX M TPAKTHYECKUX PadOT, MO3TOBBIC IITYPMBI, OIIBITHI,
TBOPYECKHE 33aJJaHUs, UHTEIUICKTYaIbHbIC UTPBI.

Nudopmanmonnoe odecrieueHue

CTIPAaBOYHUKH, YUEOHBIC TUTAKATHI, JJOMIOJHUTEIbHAS JINTEPATYpPa, pa3IaTOYHbIH

MaTepuall, MmoA00pKa KOMITBIOTEPHBIX MPE3EHTANNI 1 BUICOMATEPHATIOB.

2.3.01eH0YHbIEe MAaTEePHUAJIbI

(DOpMBI IMPOBCACHUA aTTECCTAllUN: OIIPOC, TCCTUPOBAHUEC, AHKETUPOBAHNUE, KOHTPOJBHOC
3aaHuEC, Neaaroru4yeCckoe Ha6J'II-OI[eHI/Ie, Y4aCTHEC B BBICTaBKaX,IIPOCKTAX,KOHKYpPCaXx, TBOPUCCKUX

BBICTaBKax.

Jljig oTcneKuBaHUs PE3yIbTaTUBHOCTU 00pa30BaTENILHOTO MPOIIEcCa UCHOJB3YIOTCS CIEAYIOLNE
BU/JIbI KOHTPOJIS: - IPEABAPUTENBHBIN KOHTPOJIb

(mpoBepKa 3HAHUI yJalIuxcsl Ha HauadbHOM 3Tare OCBOCHHsI IPOTPaMMBbI) — BXOJIHOE
TECTUPOBAHUE; - TEKYIIMH KOHTPOJb (B TEUEHHE BCEr0 CpoKa peaau3aluud IpOrpaMMbl); -

WUTOTOBBIMKOHTPOJb (3aKIIOUYMTENbHAS MPOBEpPKa 3HAHWUN, YMEHUH, HABBIKOB II0 HUTOram
peanuzanuul[porpammsl.

q)OpMLI aTTeCTaluu: - CaMOCTOATCIIbHAA pa6OTa;TCCTI/IpOBaHI/Ie;TBOP‘IeCKI/Ie OTYCTEI,

Y49aCTHuEC B TBOPUYCCKUX KOHKYpPCAX; MPE3CHTAIUA U 3allIUTa ITPOCKTA.

TGKYH_[I/Iﬁ KOHTPOJIb: CDOpMaMI/I KOHTpPOJIA YCBOCHUA yqe6Horo MaTepurajia nNporpaMmal ABJISTFOTCA
OTUCTBI 110 IPAKTHUYCCKUM pa60TaM, TBOPYCCKUC pa6OTLI, BBICTYIIVICHUS Ha CEMHHApax,
CO3JaHUCTIPE3CHTAlUU 10 TEMC U T. . O6yqa}0mnec;1 BBIIIOJIHAKOT 3aJaHUsI B UHAUBUAYAJIbHOM
TEMIIC,COTPpYAHNYas C ncaarorom. Brimonaenue IIPpOCKTOB co3aacT CUTYyallu1o,
MO3BOJIAIOIYHOPCATIN30BaTh TBOPUYCCKUC CUIIBI, 00ecIeynTh BBIpa6OTKy JUYHOCTHOI'O 3HaHU:,
CO6CTBCHHOFOMHCHI/I}I, CBOETO CTHUJIA ACATEIbHOCTH. BKiIroueHue O6yanOHlHXCﬂ B PCAIbHYIO
TBOPUYCCKYIOACATCIIBHOCTD, IMPUBJICKAIOIIYTO HOBHM3HOM M HEOOBIYHOCTBIO SIBIISCTCS CTUMYJIOM
PA3BUTHUANIO3HABATCIILHOIO HHTEpPECA. OI[HOBpeMeHHO Pa3BHUBAIOTCA CIIOCOOHOCTH BBISBIIATH
HpO6JICMLI Hpa3speilaTb BO3HUKAOIINUEC ITPOTUBOPCUUS. Ilo oxOHYaHUH KaXXKJI0H TEMEI IMPOBOAUTCA
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WUTOTOBOC3AHSATHE B  BHJE  TEMaTHYECKOrO  TeCTUpoBaHWs.  MtoroBas  arrecrarms
MPeIyCMAaTPUBACTBBITIONHEHIE HHINBUIYAIBHOTO IPOCKTA.
2.4 KajleH1apHO — TeMaTH4YeCKoe MJIAHUPOBAHUE
Ne [Hara [ara Tema Kos-Bo | mpumevanus
I1aH GbaxT 4acoB

1 Beoanoe 3aHsATHE. Texnuka | 1
0€30MacHOCTH npu IIPOBEJICHUU
IKCIIEPUMEHTA.

2 3HaKOMCTBO c nabopaTtopHbM | 1
000pyTOBaHHEM

3-4 Tunsl pacTBOpoB 2

5 [IpuroroBnenne HACBIILIEHHOTO u|l
TIEPECHIIIICHHOTO PacTBOPOB

6-7 CriocoObl  BBIpaKEHHSI  KOHIIEHTpAINH | 2
pPacTBOpPOB

8-10 Pemenne 3amady  Ha  KOHIIGHTpanuu | 2
pPacTBOpPOB

11- [IpuroroBieHre pacTBOPOB C 3aITaHHBIMU | 2

12 KOHIICHTPAIMSIMU

13 Kpucramisr 1

14- BripammBanue KpUCTaIIIOB 2

15

16- Pemenne 3amau Ha  HaxoxueHue | 3

18 KOJIWYECTBA BEIIECTBA

19- Pemenne 3amau  Ha  ompezaeneHue | 3

21 MAacCOBOM JIOJIM XUMHYECKOI'0 3JIEMEHTA

22 - Pemenune 3a1ay Ha BeIBeneHue | 4

25 npocreimen GopmyIsl

26- Monspasiii 00beM razoB. Pemenue 3amau | 2

27

28- Pemenne 3amau  Ha  ompexaeneHue | 2

29 OTHOCHUTEJIBHOMH IIJIOTHOCTH I'a30B

30- Onpenenenue Qopmynsl BemiecTBa 10 | 4

33 MAacCOBBIM  JOJISIM DJIEMEHTOB H
OTHOCHUTEJIBHOM IIJIOTHOCTH I'a30B.

34- Pemenne 3agay  1mo  xumuyeckum | 3

36 ypaBHEHUSM

37- OOBEMHBIX OTHOILIEHUH Ia30B 2

38

39- Tepmoxnmuueckue ypaBHEHUS ul2

40 pelIeHe 3a1a4 10 HUM

41- Pemenne 3amay  Ha  «u30BITOK» H |3

43 «HETOCTATOK)

44- Haxoxnenne wMaccel win oObema 10 | 3

46 UCXOJHBIM  BEIECTBaM, COJIEPKaIIIM
MIpUMECH

47- Haxoxnaenne wmaccel mpoaykra 1o | 3

49 HCXOIHBIM BEIIEeCTBaM, HAXOISIIUMCS B

pacTBope
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50 Knaccugukamms XuMHIeCKIX peakiuit 1

o1- OKUCIUTENTFHO — BOCCTAaHOBUTENBHBIC | 3

53 peaxkuuu

54- PaccranoBka ko3(ddunmenroB meromom | 3

56 AJIEKTPOHHOTO OajiaHca

57- BriBeneHre HATEH W XUMHYECKHE | 3

59 BYJIKaHBI

60- Kucnotst 2

61

62- [Ip.p. «momyueHme W  XUMHYECKHE | 2

63 CBOMCTBA KUCIIOT»

64- OcHoBaHus 2

65

66- Ip.p. «llomydyerne w  XUMHYECKHUE | 2

67 CBOWCTBa OCHOBAHMI»

68- Okcuapl 2

69

70- Ip.p. «llomydenne w  XUMHUYECKHE | 2

71 CBOMCTBA OKCHIIOB)

72- Comnm 2

73

74- Ip.p. «llomydyerne ©  XUMHYECKHUE | 2

75 CBOMCTBa COJIei»

76- T'eneTnyeckue PSAIIBL. Hanwucanue | 3

78 ypaBHEHUH TI0 IIETIOYKaM MPEBPAICHUH.

79- Ip.p. «OcyrecTBiaeHne nernoyvex | 3

81 MpeBpaIiecHus Pa3HBIX KJIACCOB
HEOPraHUYECKUX BEIICCTB)

82- Pemenne 3amay ¢ ucoosb30BaHUEM | 3

84 «IIETIOYEK MPEBPAICHUS

85- KadecTtBeHHBIE peakiui Ha KaTHOHBI H | 2

86 aHnoHbl. COCTaBJICHHE TAOJHITBI.

87- KadectBeHHble  peaknud Ha  HOHBI | 3

89 BOJIOPOJA U TUAPOKCH]T HOHBI.

90- KadecTBeHHBIE  peaknui Ha  HOHBI | 3

92 aMMOHHUS, KaJIBIIH, cepedpa

93- KadecTBeHHbIC peakiuu Ha MOHBI Oapus, | 3

95 MeH, JKeie3a, ATFIOMUHUS.

96- KadecTBeHHBIC peakiMu Ha MOHBI XJIopa, | 3

98 roma, 6poma.

99- KavecTBeHHbIEe peakuuu Ha cynbdar — u | 2

100 Cynb(u - HOHBI

101- KayecTBeHHBIE peakuMM Ha HUTpAT — U | 2

102 KapOOHAT MOHBI.

103- Ornpenenenre coctaBa coyeu 2

104

105 UroroBoe 3ansitue 1
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2.5. Cniucok JurepaTypsbl

Jlugun P.A. u ap. Xumusa. i1 HIKOJBHUKOB CTAapUIMX KIJIACCOB M TOCTYHAIOUIUX B BY3bI:
Teopernueckue ocHoBbL. Bompocel. 3amaun. Tecter: Yueb. mocobme / P.A. Jlumgun, B.A.
Mououko, JL.JI. Auapeesa; Ilon pen. npod. P.A. Jlununa. — 2-e u3z., crepeotun. — M.: JIpoda,
2015.

I'pocce D., Baiicmantens X. Xumus g a00o3HaTeIbHbIX. OCHOBBI XUMUU U 3aHMMATEIbHBIE
onbITh. Ilep. ¢ Hem., 2-e pycck. uzn. —JI.: Xumus, 2012.

Xomuenko ['.II. Xumust i moctynarouux B By3bl: YdeOHoe mocodue. — M.: Bricmias mikoa,
1993.

Mupmraa H.B. Xumust: npoexkTHast nestenbHocTh. — Boarorpaa: «Yuurens, 2013.

lNonws6paiix 3. E. COopHUK 3a7a4 U yIIpa)kHEHUH 110 XUMUU: Y4eO. mocodue 1 CTyAeHTOB. — M.:
000 «M3narensctBo ACT»; OO0 «M3natenscTtBo Actpenby, 2014.

Marnokuna I'. ®@. [Tocobue mo XUMHUU: METOIbl PELIEHUS PACUETHBIX U HKCHEPUMEHTAIbHBIX
3amau. — H. Hosropos, 2005.

udposbie oopazoBareabHbie pecypebl (LHOP) pist moaaepKKu noaAroToBKU
INIKOJIBbHUKOB

WNHteprer-nopran  Bceepoccuiickod — OnMMIKAAAbBl  IIKOJBHUKOB. -  Pexum pocryna:
http://www.rasolymp.ru

HNudopmanroHHO-TIONCKOBas cucTeMa «3agaumy. - Pexum JoCTyna:
http://zadachi.mccme.ru/easy

Kommiekr 1mudpoBeix  oOpa3oBaTeNbHBIX  pecypcoB  Ha  caiite «EnuHas KOJUIEKIus
u(pOBBIX 00pa30BATEIBLHBIX PECYPCOBY.

MunucrepcTBo 00pazoBanus PD. - Pexxum pocrtyna: http://www.ed.gov.http://www.edu.ru
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