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[osicHuTeIbHAA 3aMIMCKA

Pabouas nporpamma Kpyxka « XUMHs B 33Jadax» paspaboraHa ajs oOydaronmxcss 9 KiaccoB B
COOTBETCTBUM €  TpeboBaHusiMH DenepaabHOro TOCYAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa
OCHOBHOTO 00111er0 00pa3oBaHuUsI.

O0mas xapakTepucTHKa Kypca JI0NMOJHUTEIbHOr0 00pa30BaHusd
CoBpemMeHHBIN CTaHIApT CoJep’KaHusd O0Opa30BaHMs MO XUMHUU MpPETycMaTpUBaeT CO3/aHUE YCIOBHIA
JUISL TOCTHKEHUS YYalllUMHUCS CIIEIYIOLIUX LEJeH: OCBOEHUE OCHOBHBIX NOHSATUM M 3aKOHOB XHWMHH,
OBJIaJICHUE YMEHHUSMH MPOU3BOJIUTH PACUETHl HA OCHOBE XMMHUYECKUX (OpMYJ BEIIECTB U ypaBHEHUI
XMUMHMYECKUX PEaKiUil; pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB M MHTEIIEKTYaJbHBIX CIIOCOOHOCTEH B
IpoLecce MPOBEACHUS XUMUYECKOTO OHKCIEPUMEHTA, CaMOCTOSITEIbHOTO NPUOOpEeTeHHs] 3HaHUM B
COOTBETCTBUU C BO3HUKAIOIIMMHU XU3HEHHBIMU MOTPEOHOCTSIMHU; NMPUMEHEHHE MOJYYEHHBIX 3HAHUN U
YMEHHUH 1715 peleHus] MPaKTUYeCKUX 3a/1ad B IIOBCEJHEBHOM JKM3HM; BOCIUTAHUE OTHOLIEHUS K XUMHHU
Kak K OJHOMY W3 (pyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHS M DJIEMEHTY OOIIeYeT0BEUECKOM
KYJBTYpBI.
basucHeblii yueOHBIH TU1aH B ero (heaepaybHOM YacTH MpelyCMaTpPUBAET N3YUYEeHUE Kypca XUMUU
mo 2 Jaca B Hemenmo B 9 kimaccax. JlaHHBI 00BEM YacoB HE JOCTATOYEH IS pealiM3alli CTaHAapTa
OCHOBHOTO 00111ero 00pazoBaHus 1Mo XuMuu. OHUM U3 MOCIEACTBUN COKpAILIEHHs YUCa YIeOHbIX YacoB
3aKIII0YAeTCsl B TOM, YTO y YUYUTENs NPAKTUYECKH HE OCTAETCS BPEMEHHU i OTpaOOTKH HABBIKOB
peleHus 3a/1a4, a UMEHHO 3aJa4, 00eCcIeYnBaOLINX 3aKPEIJICHUE TEOPETUUECKUX 3HAHUM, KOTOpbIE y4yar
TBOPUECKH MPUMEHSATh UX B HOBOW CHUTYallMH, JIOTUYECKH MBICITUTH, T.€. CIyXaT (OPMHUPOBAHUIO
KYJIbTYPOJOTHYECKON CUCTEMOOOpa3yoIlel mapaurmol.

Pemenne 3aga4 — npu3HaHHOE CPEACTBO PA3BUTHS JIOTUYECKOTO MBIIUICHHS yJalUXCsl, KOTOPOE
JIETKO COYeTaeTcsi ¢ JIpPYTMMH CpeicTBaMU W TIpuéMamMu oOpa3oBaHus. BkiodeHue pasHbBIX 3a4a4
MIPEAYCMaTPUBAET MEPEHOC TEOPETUYECKOTO MaTepUasia Ha MPAKTUKY U OCYILECTBIISITH KOHTPOJIb 3a €ro
YCBOCHHEM, a YHALTUMCSI — CAMOKOHTPOJIb, YTO BOCITUTHIBAET UX CAMOCTOSATEIBHOCTh B YueOHOM pabdoTe.

Pemennie 3amad JOJDKHO CIOCOOCTBOBATH LEIOCTHOMY YCBOGHMIO CTaHIapTa COJEp>KaHUs
o0Opa3oBaHMs U peain3aluy nocraBieHHbIX Heneil. Coaepxanue (pakylnbTaTUBHOIO Kypca COOTBETCTBYET
MUHUMAaJbHBIM TpeOOBAHUSM CTaHAAapTa 0Opa3oBaHUs, a TAaKXKE COJCPKHUT HEKOTOPBIM MaTepuan 1o
yIOIyONeHHI0 Kypca XMMHUHM B 8 Kilacce, Ha KOTOPBIA clieayeT oOpaTUTh BHUMAaHHE Ui YCHEIIHOTO
u3ydeHus aajiee (KpUCTaUIOTHAPATHI, Pa3InUHbIE CIIOCOOBI BBIPAXKCHUS COCTaBa PacTBOpA, Pa3WYHbIC
CIIOCOOBI MPUTOTOBJICHUSI HEOOXOAUMOTO PacTBOPA; KaYeCTBCHHBIC PEAKIIHN).

Kaxnas TemMa comepXuT HEOOJBIIOW TEOPETHUECKU MaTepual, a TJaBHOE — OOJbIIoe
KOJIMYECTBO PA3JIUYHBIX 33/a4. DTO HE0O0XoaAuMo Uid (pOpMHUpOBAaHUS M Pa3BUTHUS HABBHIKOB aHAIM3a,
CpaBHEHHs, O0OOIEHMs, CaMOaHalIM3a M CAMOKOHTPOJS, YMEHHH YyCTaHaBIMBaThb NPUYMHHO —
CIIC/ICTBEHHBIE CBSI3M MEXJY pa3INYHbIMU (PaKTaMH, YMEHHUH JeiaTh BBIBOJIbI, OTCTAUBaTh CBOIO TOUKY
3pEHHUs.

BHuMaHuoo ydamumcs OpeaiararoTcsi pa3jMvHbIe 3aJaHUsl 10 COJEPKAHUI0 M IO CII0XKHOCTH,
KOTOpBIEe TPEOYIOT OT yJalluXcsl aKTUBHOM MMO3HABATEIBHOMN JAESITETbHOCTH.
[lenu kypca:
- CO3JIaHKe YCIIOBUH JJIs peau3alui MUHIMYMa CTaHapTa coJiepskaHus o0pa3oBaHUs 32 KypC OCHOBHOM
LIKOJIBI;
- (hopMHpOBaHHE y yUallMXCs HABBIKOB CAMOCTOSITENILHOTO PEIICHUsSI paCUeTHBIX 3a7a4 M0 XUMUH,
- 0TpabOTKa HaBBIKOB PELIEHUs 33aJa4 U MOJATr0TOBKA LIKOJIBHUKOB K 0oJiee IiTyOOKOMY OCBOEHHIO XUMHH
B CTaplINX KJlaccax.
3amauu Kypca:
- @QOopMHpOBATh Yy YyYAIIMXCSd HABBIKM BBIYHCICHUH 10 (OpMynaM BEIIECTB, IO XUMHYECKUM
YPaBHEHUSIM, 10 CTEXMOMETPUUYECKUM YPABHEHMSIM,
- PactmpuTh 3HaHUS ydamuxcs 0 BO3MOXKHBIX M HanOoJiee palioHaIbHBIX crloco0ax pelieHns 3aaad,
- Pa3BUBaTh MBICIIUTENBHBIE MPOLIECCH, CIIOCOOHOCTH YJAIUXCsl, CKIOHHOCTH K PELICHUIO 3a]1ay,
- YKpEmsaTh HHTEPEC K IPEIMETY.



MecTo Kypca B y4eOHOM ILJIaHe
CornacHo pacnMcaHul0 M ToJ0oBOMY KaineHaapHoMmy yueOHoMmy rpapuky MKOY «CII Ne9» Ha
peanu3aluio Kpy>KKa JONOIHUTEIBHOr0 00pa3oBaHus OTBOAUTCA 1 yac B Hezento, 34 yaca B rol.

IInanupyemble pe3yJbTaThbl OCBOCHHS NIPOIPAaMMbI
JInyHOCTHBIE!

1. B 11eHHOCTHO-0OpHEHTAIIMOHHOM cdepe:

- BOCIIUTAHWE YyBCTBA TOPJOCTU 338 POCCHUCKYK) XMMHUYECKYIO HAyKy, T'YMaHU3Ma, IO3UTHBHOIO
OTHOILIECHHUSA K TPYAY, LEJICYCTPEMIICHHOCTH,

- hopMupoBaHUE IIEHHOCTH 3J0POBOTO M 0€30MacHOr0 00pa3a KU3HHU, YCBOCHHE MIPaBUI
UHIUBUIYaJIbHOTO M KOJUIEKTMBHOIO O€30MAaCHOTO TMOBEJIEHUS B UPE3BbIUANWHBIX CUTYaLMSIX,
YIPOXKAIOIIUX )KU3HU U 3I0POBBIO JIFOCH;

- IOHUMaHKE OCOOEHHOCTH KU3HU U TPyJla B YCIOBHUAX MH(OpMATU3allMK OOIIECTBA,

- (hOpMHUPOBAHHUS TBOPUECKOTO OTHOIIECHUS K MPpodIieMaM;

- GOPMHUPOBAHHE  XMMHKO-IKOJIOTHYECKON  KyJAbTYphI,  SBIISIONMICHCS  COCTaBHOM  YacCThIO
HKOJIOTHYECKOH U 00IIel KyIbTyphl, U HAYYHOT'O MUPOBO33PEHHUS.

2. B TpynoBoii cdepe:

- BOCIIUTAaHHE TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY JaibHeimieil oOpa3oBaTenbHON —WiIn
npoeccHoOHaTbHON TPACKTOPHH;

- YMEHHUE OLICHMBAThb CHUTyallMI0 M OINEpPaTMBHO NIPUHMMATh PEIIEHUS, HAXOJWUThb aJCKBaTHBIC
crocoObl NOBEJICHUS U B3aUMOJEHUCTBUS ¢ MapTHEpaMH BO BpeMsl yueOHON U UTPOBOM EATENIbHOCTH;
- pa3BUTHE TOTOBHOCTH K PEIIEHUIO0 TBOPYECKMX 3ajJiad, CIIOCOOHOCTH OLEHMBATH IMPOOJIEMHbIE
CUTyallud U ONIEPATUBHO NPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3JIMYHBIX IPOJYKTHBHBIX BHIAX
AesTenbHOCTH (y4eOHasl, MOMCKOBO-HCCIIC0BATENIbCKas!, KIYOHAs!, TPOSKTHAS, KPY)KKOBAs U JIp.).

- pPa3BUTHE OIBITA 3KOJOTUYECKH OPUEHTUPOBAHHON pPEQIEKCUBHO-OLIEHOYHONH M NPAaKTUYECKOH
JESITEIbHOCTH B YKU3HEHHBIX CUTYaIHUsIX.

3. B mo3HaBatenbHO# (KOTHUTHBHOM, HHTEJUICKTYaIbHOM) cdepe:

- (hopMUpOBaHNE YMEHHUSI YIPABISATH CBOEH [M03HABATEIBHON JESATENLHOCTHIO;

- (hopMUpOBaHME MTO3HABATEILHON U MH()OPMALIMOHHON KYJIBTYphI, B TOM UYUCIIE€ Pa3BUTHE HABBIKOB
CaMOCTOSITENIFHOW pabOThl C Y4YeOHBIMH TOCOOMSIMH, KHHTAaMH, JOCTYIHBIMH COBpPEMEHHBIMH
MH(POPMALMOHHBIMH TEXHOJIOTHSIMH;

- (popMHpOBaHKE HKOJOTHUECKOTO MBIIIJICHUS: YMEHHUS OLICHUBATH CBOIO JCATEIBHOCTD M TIOCTYIIKH
APYrUX JIOEH C TOUKU 3pEHUs] COXPAHEHHUsI OKPY)KAIOLIeH Cpeibl - TapaHTa )KU3HU U OJIaronoiayqus
J0AeH Ha 3eMie.

- pa3BUTHE COOCTBEHHOTO LEJIOCTHOTO MHPOBO33PEHHUS, MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B pAMKaX CAMOCTOSTEIIbHON JAEATEIbHOCTH BHE IIKOJIBI;
JInuHoCTHBIE pe3y/bTaThl OTPaXXatOT (POPCUPOBAHHOCTH B BOCHUTATEIBHON KOMIIOHEHTE, IPU
U3Y4YE€HUU XMMWH, B TOM YHUCJIE B YACTU:
nAmpuUOMuUYecKo20 60CNUMaHUsA"

U 1[IEeHHOCTHOT'O OTHOILLIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U HAYYHOMY
HaCJIENIO;

U noHUMaHMs 3HaYE€HUsI XUMHUYECKOM HayKU B )KM3HHM COBPEMEHHOI'0 OOIIEeCTBa,;

U crocoOGHOCTH BIIaJIETh 1OCTOBEPHOM MH(pOpMaIIUEH O MepPeIOBBIX TOCTHKEHUAX U OTKPBITUAX
MHPOBOM M OTEYECTBEHHON XUMHH;

U 3aMHTEpPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTpOICTBE MHUpa U OOIECTBa,

U BOCHUTaHMS POCCUMCKOM IpakIaHCKOM MIEHTUYHOCTH: MATPUOTU3MA, JTIOOBU U YBAKEHUIO K
OteuecTBy, 4yBCTBa rOPJOCTH 3a CBOIO PoIMHY, 32 pOCCUICKYIO XUMUYECKYIO HAayKY;
2padicoOaHCcKo20 60CNUMAHUSL:

U mpeacTaBiIeHUs O COLMAIbHBIX HOPMax M MPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,
TOTOBHOCTHU K Pa3HOOOPA3HOM COBMECTHOM AEATEIILHOCTH P BBHITIOJHEHUN YU€OHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUH XUMUYECKUX SKCIICPUMEHTOB, CO3JJaHUH y4eOHBIX TPOEKTOB,




CTpEeMJICHHSI K B3aMMOTIOHUMAHUIO U B3aUMOTIOMOIIY B TIPOIECCE ITOH yueOHOM NesTeNbHOCTH;
TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX TOBAPHILEH C MO3UIIMA HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUI OCTYIIKOB;

U dhopmupoBaHHe 1IETOCTHOTO MUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTHKH, a TAKXKE COIUAIBHOMY, KYJIIbTYPHOMY, S3bIKOBOMY U
JTYXOBHOMY MHOT'000pa3Hi0 COBPEMEHHOTO MUPA,;
YeHHOCmU HaAY4YHO20 NO3HAHUSL

U MUPOBO33pEHYECKUX IIPEJICTABICHUN O BEIIECTBE U XUMUYECKOM peakIi, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHU U COCTABIISIOMIUX OCHOBY JISI TIOHUMAHUS CYIITHOCTH
Hay4YHOU KapTHHBI MUpa,

U npezacTaBiaeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOIbI, B3aUMOCBSA3SIX YEIOBEKA C
MPUPOIHOMN CPEAOH, O PO XMMHH B IMTO3HAHUU ATUX 3aKOHOMEPHOCTEH;

U mo3HaBaTeIbHBIX MOTHUBOB, HAIIPaBJICHHBIX HA MOJyYE€HHUE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAUMBIX ISl 00BSICHEHUS HaOMI0AaeMBbIX ITPOIIECCOB U SIBJICHUM;

U mo3HaBaTeNbHON M MH(POPMAIIMOHHON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON
paboThI ¢ y4eOHBIMHU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMU
UH(OPMALIMOHHBIX TEXHOJIOTHUH;

U uHTepeca K 00yUeHHUIO U TTO3HAHUIO, TI0003HATELHOCTH;

U dbopmupoBaHre KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOH, yueOHO-HCCIIeI0BaTENbCKON, TBOPUECKON U IPYTUX BUIAX ACSITENbHOCTH,

U rOTOBHOCTHU U CIIOCOOHOCTH K CaMOOOPa30BaHMIO, UCCIIE0BATENBCKON AESITETbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPaBJICHHOCTU U YPOBHS 00yUeHUs B JaJIbHEUIIIEM;

U ¢dbopmupoBaHue MO3HABATEIHHON U MHPOPMALIMOHHOM KYJIBTYpbI, B TOM YHCJIE Pa3BUTHE HABHIKOB
CaMOCTOSITENIBHOM pabOThI ¢ y4€OHBIMU TOCOOUSIMU, KHUTaMH, IOCTYITHBIMU HHCTPYMEHTaMU U
TEXHUYECKUMU CPEICTBAMU MH(POPMALIUMOHHBIX TEXHOJIOTHIA;

dopmuposanus Ky1omypsbt 300p08bsi

U oco3HaHUS [ICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO;

U ycTaHOBKM Ha 3J0pOBBIN 00pa3 *KU3HH,

U 0CO3HAHMS MOCJCACTBUI U HEMTPHUSITUS BPEIHBIX IPUBbIUEK (YIOTPEOICHUS aIKOT0JIs,
HApKOTUKOB, KypeHUsl);

U HEoOX0IMMOCTH COOIOICHUS TPaBHII 0€30IaCHOCTH IPU 0OpaIeHNH ¢ XUMUYECKUMHU
BEIIIECTBAMU B OBITY U pEaIbHOM KHU3HH,

U ¢dopmupoBaHMe NOHUMAHUS IIEHHOCTHU 370pOBOro U Oe3omacHoro odpasa *HU3HHY,

U ycBOEHHE MPaBHJ UHAUBUIYAIEHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TIOBEICHUS B UPE3BBIYAHBIX
CUTYaLMSIX, YTPOKAIOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

mpy008020 80CNUMAHUSL.

U KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOH,
TBOPUYECKOM U IPYTUX BUAAX JI€ATEIHHOCTH;

U uHTepeca K MPakTHUYEeCKOMY M3YYEeHUIO MpodeccHii U TpyAa pa3iuyHOro poja, B TOM YHUCIIe Ha
OCHOBE MIPUMEHEHHUS TPEeIMETHBIX 3HAHUI 110 XUMUH,

U 0CO3HAHHOTO BHIOOpA MHIUBHIYATbHON TPACKTOPUHU MPOAOHKEHHS 00pa30BaHUs ¢ YUETOM
JTUYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;
9KON02UYECKO20 BOCNUMAHUS

U 5KOJIOTMUYECKH 11€1€c000Pa3HOro OTHOIIEHHUS K MPUPOJE KaK UICTOYHUKY KM3HU Ha 3emile, OCHOBE
€€ CyILIECTBOBAaHU,

U noHMMaHMs LIEHHOCTH 3/I0pOBOTO U O€30MacHOT0 00pasa *U3HH, OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXHUYECKOMY 37I0POBBIO, OCO3HAHUS IICHHOCTH COOJIIOICHHUS
MpaBWII 0E30MACHOTO MOBECHMSI PU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIUSAX, YTPOKAIOIIUX
3I0pPOBBIO U KU3HU JIIOJIEH;

U crocoOHOCTH MPUMEHSATH 3HAHUS, TIOJTy4aeMble PU U3YYeHUU XUMHUH, JUIS PEelIeHus 3a1ad,
CBSI3aHHBIX C OKPYKAIOIEeW PUPOJAHON CPEeIoH, OBBIILICHUS YPOBHS 3KOJOTHYECKOU KYIbTYPHI,



0CO3HAHMSA TTI00AIHOTO XapaKTepa HKOJIOTMYECKUX TPOOIIEM U ITyTeH UX PeleHHsI TOCPEICTBOM
METOJIOB XUMUH,
U 5KOJIOrMUYECKOr0 MBILIUIEHHS, yMEHUSI pyKOBOJCTBOBATbCS UM B ITO3HABATENIBHOM,
KOMMYHHUKATHBHOW U COLIMATBHON MPAKTHKE;
U (dhopmupoBaHUE OCHOB SKOJIOTHUYECKOr0 CO3HAHMS HA OCHOBE MPU3HAHUS LIEHHOCTH )XKH3HHU BO BCEX
e€ MPOSBICHUIX U HEOOXOAUMOCTH OTBETCTBEHHOT0, OEPEKHOT0 OTHOIIEHUS K OKPYKAIOILEeH cpelie;
npogopuenmayuu:
U popMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YICHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHIO HA OCHOBE MOTHBAIIMH K 00YYCHHUIO U TIO3HAHHIO, BEIOOPY
nporIbHOTO 00pa30BaHUs HA OCHOBE HH(POPMAIIMH O CYIIECTBYIONUX MPO(HECCHSIX U JTHYHBIX
npodeccroHalIbHBIX MPEANOUYTEHUH, 0CO3HAHHOMY IIOCTPOSHHIO MHIMBUyaIbHONH 00pa30BaTesIbHOM
TPAaEKTOPUH C YIETOM YCTOHUMBHIX TIO3HABATEIILHBIX HHTEPECOB;
U co3HaTENBHBIHN BRIOOP Oymytei mpodeccnoHaIbHOM e TeILHOCTH;
0YX08HO-HPABCMBEHHO20 80CNUMAHUSL
U 1yXOBHO-HPAaBCTBEHHOMY BOCIIMTAHUIO JUYHOCTH Yepe3 OPraHU30BAHHBINA MPOIIECC YCBOCHUS U
NPUHATHUS 00yJaOIIUMUCS 0a30BBIMU HAIIMOHAJBHBIMH LIEHHOCTSIMH;
U ¢$opMHPOBAHUIO JyXOBHO-HPABCTBEHHOTO OOJIMKA MOAPACTAIOLIETO MOKOJICHHUS YepPe3 YCBOCHHUE
0a30BBIX 3HAHU,
U HeoOXOIUMOCTH U3YUEHHS] METOJIOB IMO3HAHMS BEIIECTB U XMMHUYECKHUX SIBJICHUH, BaKHEUIITNX
(bakToB, MOHATUH, 3AaKOHOB U TEOPUI, XUMUYECKOTO S3bIKa, TOCTYITHBIX 0000IIEHHH 0 MPUHITUTIAX
XMUMHYECKOTO IPOU3BOJICTBA, CIIOCOOCTBYIOIIUX (DOPMUPOBAHUIO MUPOBO33PEHUS Y yUAIIUXCS,
U caMOoCTOSTENbHOM paboTe C BEeleCTBAMU, BBIIOIHATH HECIOKHbIE XUMUYECKUE OTBITHI, TPAMOTHO
MPUMEHATh XUMHUYECKHE 3HaHUs, TOJy4YeHHbIE Ha YPOKaX, B OOIIEHUH C IPUPOJIOH, B OBITY;
U 0CO3HAHMIO POJIM XMMHUH B PEIICHUH TJI00ATBHBIX MPOOJIEM YEIOBEUECTBA,;
U aHanu3y HEHHOCTHBIX aCIIEKTOB COBPEMEHHON XHMHUU: UCIIOJIb30BaHUE aTOMHOM SHEPTrUuu B
BOCHHBIX 1 MUPHBIX IIEJISIX, 3arPs3HEHHE aTMOC(EPHI, IKOJIOTHUECKUE IMTPOOIIEMBI, BCE ITO
CHOCOOCTBYET BOCIIPHUATHIO ydalerocs ceds - Kak rpakJaHuHa, F'yMaHucTa, 6opua 3a MUp;
U 1mo3HaBaTeNbHBIM MOTHBAM, HAIIPAaBJICHHBIM Ha U3YUYEHHE YYCHBIX, KOTOPbIE MTPOKUITH KU3HB C
EJIBIO TTPOCIIABJICHUS, UTsl OJiara U TOpAOCTH TOCYapCTBa, I IPOIBETAHUS U Pa3BUTHS HAYKH,
U criocoOHOCTH K MOCIIEIOBATEILHOMY CTHIIIO MBIIIICHHS — TEOPHH, IOUCKY, HAYYHOMY OTKPBITHIO;
U yCTaHOBKM Ha BHYTPEHHHE CTUMYJIbl JIMYHOCTH KaXKIO0T0 peOCHKA: MOHUMaHKUe MOHATHH J10ITa,
YeCTH, COBECTH, IOCTOMHCTBA, JII0OBU K nipupose, Ponune;
U IIEHHOCTHOT'O OTHOILIEHUS IOCTH)KEHUI HAIIMX COOTEUECTBEHHUKOB BOCIUTHIBATH MATPUOTU3M
yepe3 npuMepsl. PazBuTie TMUHOCTH 00yyaromuxcs, GopMupoBaHue y HUX T'YMaHUCTHYECKHX
OTHOILEHHUH U 3KOJOTMYECKH LIeI1eCO00pa3HOro NOBEACHNUS B OBITY U B TPYIOBOM J€ATEILHOCTH.
[To 1yXOBHO-HPaBCTBEHHOMY BOCIUTAHHUIO B OCHOBHOM U CpeIHEH 1IKOJIe MOKHO MCIIOIb30BATh
pasHbie PopMbl pabOTHI: CEMUHAPHI, KOH(GEPEHIINH, TPE3ECHTALIUH, TTOCBSIIEHHbIE TTI00aTbHBIM
HKOJIOTMYECKUM TIpobiieMam, npobdiaemam Onocdepsl, MyTareHam, 3KOJIOTHYECKON CUTYalluH Hallei
005acTH, ropoJia, peruoHa u Jip.
acmemuyeckoe 60CNUMaHue:
U roTOBHOCTHU U CIIOCOOHOCTH K TBOPUYECKOH JEATENHHOCTH Ha YPOKaX XHUMUH,
U yCTaHOBKH Ha CO37[aHWE OJarompHusITHBIX MPEAIOCHUIOK JIJIS 3aHITHH, CITOCOOCTBYIONITIX
BBI3BIBATh YYBCTBO KPACOTHI, MHTEPEC K XUMUIECKON HayKe;
U BOCIIUTaHME CTPEMIICHHSI K aKKYPAaTHOCTH, MOJICPKUBAHUIO YUCTOTHI, OPTaHW30BAaHHOCTH B
pabote, K KyabType TPY/a;
U criocoOHOCTH YMEHUS TPAaBMIIBHO U KPACHUBO BBIPAXKATh CBOU MBICIH: TIOHATHO, SIPKO, 00pa3Ho,
HKCTIPECCUBHO.
MertanpeamMeTHble:
UCTIOJb30BAHUE YMEHUH M HAaBBIKOB pPAa3IMYHbIX BHUAOB IO3HABATENBHOW JEATEIBHOCTH,
NPUMEHEHHE  OCHOBHBIX  METOJOB  MMO3HAaHUS  (CUCTEMHO-WH(OPMAIMOHHBIA  aHAJM3,
MOJICTUPOBAHKE) U H3YYEHHS PA3THMYHBIX CTOPOH OKPY)KAIOIIEH IeHCTBUTEIBHOCTH,



MCIOJIb30BAHNE OCHOBHBIX MHTEIICKTYaJIbHBIX OTepaluii: GopMyIupoBaHHE TUIIOTE3, aHATIU3
U CHUHTE3, CpaBHEHHe, O000OIIeHHEe, CHCTEeMaTH3allus, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€H, IOUCK aHAJIOT OB,

yYMEHHE TeHEPUPOBATh UJEH U OTIPENIENSATh CPEICTBA, HEOOXOANMBIE TSl X Peau3alllu;

YMEHHE OMPEeIeNaTh e U 3aJaud JIeATeIbHOCTH, BHIOMpATh CPEICTBA peanu3aliuil el U
MPUMEHSTh UX Ha IPAKTHKE,

MCIIOJIb30BAHUE PA3IMYHBIX UCTOYHUKOB ISl TOJIyUYEHUSI XUMHUYECKON HHPOpMAIUH.
IIpenmerHbie
OOyuarouuiicss HAyYUTCH

3HAHMSIM OCHOBHBIX 3aKOHOB U MOHATUN XUMUU U UX OLIEHUBAHUE,

IIPOBOAMTD MPOCTEHIIINE PACUETHI;

OpUEHTUPOBATHCA CPEIM PAa3IMYHbIX XMMHUYECKMX pEaKIUH, COCTaBIATh HEOOXOIUMBbIE
ypaBHEHUS, OOBSACHATH CBOU JCHCTBHUS,

0000111aTh ¥ pa3au4aTh CBOMCTBA Pa3HBIX KIACCOB HEOPTaHMUECKUX BEILECTB;

ONPEAEIATh IPU3HAKH, YCIIOBUS U CYIIHOCTh XMMUYECKUX PEAKLIUIA;

BJIAJIETh XUMUYECKOW HOMEHKIIATYPOU;

OCHOBHBIM CIIOCOOAM pelIeHHUs 3a1a4.

COCTaBIIATH (JOPMYIBI U YPABHEHUS PEAKIIHIA,

OIPENEIIATh KOMIIOHEHTBI CMECH;

onpenensiTs GopMyIbl COEAMHEHU;

OTIPEIENIATh PACTBOPUMOCTH BEIIECTB;

BBIUHCIIATE 00bEM Ta3000pa3HbIX BEIIECTB MPU H.y. U YCIOBUSAX, OTJIMYAIOIIMXCS OT
HOpPMAJIbHBIX;

TpeboBaHUsAM 0dopmIIeHHs TI000H 3a1a9H,

OCHOBHBIM CIIOCO0AM pelIeHHs pacueTHBIX 3ajay;

BBIYMCIICHUSIM MacChl WJIM KOJIMYECTBA BEILIECTBA, MACCOBOM JI0JIM AJIEMEHTA B BEILIECTBE
(KOMIIOHEHTA B CMECH) 10 XUMHUYECKUM (POpMYJIaM;

COCTaBJISATh KOJIMYECTBEHHbBIE XapAKTEPUCTUKU PACTBOPOB;

CpaBHMBaTh XMMHUYECKHE CBOICTBA KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX COETUHEHUH;
OO0y4aromuiics MOJYy4YUT BO3MOKHOCTb HAYUYHThCS

YCIIEIHO 00y4aThes B MOCIEAYIOMUX Klaccax;

CaMOCTOSITENIEHO COCTABJIATh TUIIOBBIC XUMHUYECKHUE 3a/1a41 U OOBSACHATH UX PEIICHHUE,

pemaTh yCIOKHEHHbBIE 3a/1a4l Pa3IMYHbIX TUIIOB,;

YETKO MPEACTABIATh CYIIHOCTh ONMCAaHHBIX B 337a4e MPOLIECCOB;

BUJIETh B3aUMOCBS3b IPOUCXOJAIINX XUMUYECKUX MTPEBPALLEHUN U

W3MEHEHUH YHMCIIEHHBIX [1apaMETPOB CUCTEMBI, OIUCAHHOM B 3ajjaue;

paboTaTh CaMOCTOATENHHO U B TPYIIIIE,;

Bo3pacT aereii, yyacTByIONUIUX B peaM3alliy JaHHOW padboueit mporpammsl oT 13 10 16 ner.

Cpok peanu3anuu odpa3oBarejibHON mporpamMmal: 1 roa. 3assTus npoBoasaTcs 1 pas B HeIEO
o 1 gacy.

®opmbl IpoBeeHHUs 3aHATHIA: IPYINIOBLIEC, MApHbIE U WHAUBUAyaJIbHbIE. [ pynmnoBble U mapHbIe
(6becema sBpucTHUECKasl, 3allUTa TPOEKTOB, JIAOOPATOPHOE 3aHATHE, JICKIUS, OJIMMITHAAA, OTKPBITOE
3aHATHE, MPAKTHYECKOE 3aHIATHE, NMpe3eHTalMs, ceMuHap). UnauBuayansubie (HabaroaeHune, orpaboTka
HaABBIKOB peleHus 3aa4). JKeaareapbHO MOBTOPEHHE TEOPETHUECKOTO MaTepuasa JoMa, Tepe/l 3aHITHEM
mo stor Teme. IlomuMo mpodero, B kadectBe (OpM OpraHHU3alUH yIeOHBIX 3aHSATHUH MPUMCHSFOTCS:
JICKIIMH, CEMHUHAphI, Ja0OPATOPHBIN MPAaKTUKYyM (OCYIIECTBIIIEMBbIH MOCPEACTBAM IMPOCMOTpPA 3aruceit
71a00paTOPHBIX OTBITOR).

@opmbl  KOHTpPOJsA: TBopueckwe OT4YeTHl, Y4eOHbIE TPOEKTHI, KOH(pEpeHIuHu, Yy4eOHO-
UCCcIeIoBaTeNbcKue paboThl. DOPMBI OpraHu3aIuy IeATeIHbHOCTH JeTeH Ha 3aHATHH



@®opmbl NOABEICHU MTOrOB pealnu3aly JAONOJHUTEJIbHOI 00pa3oBaTe/IbHOH NMPOIrPaAMMBbI:
UTOTOBOE IMEPEBOJHOE TECTUPOBAHME, PE3YNbTATHl Y4acTUs B NPEIMETHBIX OJMMIIMALaX M KOHKypcax,
pE3YJIBTaTUBHOE y4acTUE B UTOTOBOM aTTECTAl[UH BBIITYCKHUKOB.

Conep:xanue kypca «XuMHusl B 3aa4ax»

1. Xumuueckue gpopmyJini (5 yacos)

Xumuueckue (opMyibl. 3aKOH IOCTOSHCTBAa cocTaBa BemniecTBa. COCTaBlI€HME CTPYKTYPHBIX
¢bopmyn. BeiBox xumuueckux (GOpMys: HaxX0XKICHHE XUMHUYECKOM (OpMysbl IO OTHOLICHHIO Macc
AJIEMEHTOB, BXOJSIIMX B COCTAaB JIAaHHOTO BeIeCTBA. BhIBOJ XUMHUYECKUX (OPMYI IO MACCOBBIM JIOJISIM
3JIEMEHTOB.

Pacuer mno xumuueckum QopmyinaM. BblunciieHue OTHOCUTENBHOM MOJIEKYJIPHON Macchl
BemiecTBa. HaxoxkaeHue OTHOIIEHUSI MacC 3JEMEHTOB 10 XUMHUYECKOW (HOpMyJie CIOXKHOTO BEIIECTBA.
HaxoxneHune conepkaHus MacCOBBIX JIOJIEH 3JIEMEHTOB B CII0KHOM BELIECTBE.

2. KonmnuectBo BemecTBa. Unciio ABoragpo. MoJsipHasi macca. MoJasipHblii 00beM rasa (4
yaca)

Moup - eauHMIIA U3MEPEHMsI KOJIMUYECTBA BEILECTBA. BhlunciaeHHe MOJSPHON Macchl BEILECTBA.
AHanu3 ycia0BHs 33Ja4u U pa3InYHbIe CIIOCOObI pelleH s 3a/1ad.

Brrluncnenue KoJiM4decTBa BEIECTBA, COOTBETCTBYIOLIETO ONPENEIIEHHOM Macce BEILeCTBa.
Brruncnenne mMacchl BEIIECTBA 110 M3BECTHOMY KOJIMYECTBY BELECTBA BblunciieHHE yucia aTOMOB U
MOJIEKYyJ 4yepe3 maccy, 00beM M KOJMUYECTBO BeEIlECTBA. BblunciaeHne Macchl BEllEeCTBA, 3aHUMAIOLIETO
onpeliesIeHHbI 00beM IIPU HOPMAJBHBIX YCIOBMSX. BbluncieHne oObeMa ONIpEAETeHHOW Macchl
razoo0Opas3Horo BemiecTBa. HaxokJeHne macchl 3JIeMEHTa IO U3BECTHON Macce CIIO0XHOTO BelecTBa
Haxoxmenue Macchl CIIOKHOTO BEIIECTBA O 3aJaHHOU Macce dJIEMEHTA. Y CJIOKHEHHEIE 3a/1auH.

3. Pacyersl, cBAI3aHHbIE ¢ MCI0JIb30BAHNEM IJIOTHOCTEH, OTHOCHTEIBHBIX IVIOTHOCTEH ra3oB
(3 uaca)

Bbluncnenne OTHOCHUTENbHOM IUIOTHOCTH Ta30B I10 OTHOCUTEIBHOW MOJIEKYJISpHOM Macce WU
OTHOCHUTEIBHOW MOJIEKYJISIPHON MACCBhI [0 OTHOCUTENBHOM IJIOTHOCTH T'a30B.

Haxox1eHne mioTHOCTH T'a30B.

4. Cmecu. PactBopsl. Kpucrautoruaparsi (4 yaca)

MaccoBeie 1 00BbEMHBIC JOJM KOMIIOHEHTOB cMmecH (pactBopa). PactBopumocts. Pacuers Ha
OCHOBE Tpa(MKOB PaCTBOPHUMOCTH BELIECTB B BOje. I[IpHUroToBieHHE pacTBOPOB C 33aJaHHON MaccOBOU
J0Je PAaCTBOPEHHOTO BELIECTBA. BpIUMCIEHMs, CBsI3aHHBIE C pa30aBICHUEM, BbITAPUBAHUEM U
civBaHMeM pacTBopoB. Kpucrammoruaparsl. MaccoBass 101  KpPUCTAUIM3allMOHHOM BOABI B
KPUCTAJUIOTUAPATE.

5. Berunc/ieHus N0 ypaBHeHHsIM XUMHU4YecKoii peakuun (12 yacos)

3aKOH COXpaHEHHMs Macchl BemlecTBa. PaccTaHoBKa KOA((QHUIMEHTOB B YpPaBHEHUSAX PpEAKLUH.
PacueTsl 1Mo ypaBHEHUSM XMMUYECKHX peakuuii. Berancienne maccol (00beMa, KOJNIMYECTBA BEIECTBA,
YHCIIa YAaCTHI) MCXOJHOTO WIIH MOJYYCHHOTO BEIIECTBA 110 YPaBHCHUIO PEAKIMU, €CIM U3BECTHA Macca
(00BEM, KOJNMYECTBO BELIECTBA, YHCIO YACTHI[) JPYrOoro BellecTBA. PacueTsl 1Mo ypaBHEHHSM peaKiuii,
KOIJla OJIMH M3 KOMIIOHCHTOB COJEPXHT IIpUMeCh (WM HAXOOUTCS B pacTBope). Pemienuwe 3amau
Ha T0CJe/I0BaTeNbHbIE PEAaKIMK. 3aJaud Ha ONpe/esieHUue KOJMYECTBEHHOIO cocTaBa cMmecH. PerieHue
3aJa4 Ha TNapajuielbHble PeaklMi. AHaJINW3 YCJIOBUSA 3aJaud U BBHIOOp ONTHMAJIBHOIO CHocoba ee
peleHus.

6. PacueTnl HO TEPMOXMMHUYECKNM ypaBHeHHsIM (3 yaca)

TemnoBoil 3@dexT peakunu. BorurcieHne Ha OCHOBE TEPMOXUMUYECKOTO YPaBHEHUS KOJMYECTBA
MOTJIOLEHHON TEIJIOTHI 10 M3BECTHOW Macce OJHOIO M3 pearupyrolmux BellecTB. HaxoxaeHne macchbl
pearupyroumx BEeLECTB, €CJIM U3BECTHO, KAKOE KOJIMYECTBO TEIUIOTHI BBIACIMIOCH B JAHHON peakLuy.

7. BaxkHelilme KJaacchl HEOPraHUYecKHX coeuHeHni (3 yaca)

I'eneTnyeckast CBSI3b MEXA1Y OCHOBHBIMM KJIACCAaMH HEOPTaHUYECKUX COECIUHEHUM.



Kanengapuslii rpadguk npoxoskaeHust MPOrpaMMHOI0 MaTEPHAJIa Kypca I0NOJHUTEIHHOT0 00pa3oBaHus

«Xumus B 3agauax» B 2021-2022 yuedHOM roay

Koa-Bo CpokH npoxoskaeHust
Ne Tema
4acoB MPOrpaMMHOI0 MaTepuaJia
1. Xumuyeckue HopmyJbl 5 1.09-29.09
2. KonmuectBo Bemectsa. Yucno ABoraapo. MossipHast Mmacca. MossipHbIil 00beM raza 4 6.10-27.10
3. PacyeTsl, CBA3aHHBIE C UCIIOIB30BAHUEM IIJIOTHOCTEH, OTHOCUTEIBHBIX IUIOTHOCTEN ra30B 3 10.11-24.11
5. Cwmecu. PactBopsl. Kpucramnoruaparst 4 1.12-22.12
6. Berluncienus o ypaBHeHUsIM XUMHUYECKOH peakIun 12 12.01-13.04
7. PacueTsl M0 TEPMOXMMUYECKHM YpaBHEHHUSIM 3 20.04-4.05
8. Baxxueiinme Kiacchl HEOPraHMYECKUX COCIUHEHHI 3 11.05-25.05
Hroro: 34
KaJjienaapHo - TeMaTH4YeCKOe IVIAHUPOBaHHE
Pazgen Ne Tema 3aHATHS JlaTa
ypoka
1 yerBepTH
Xumuueckue dpopmyant (5 | 1. Beluncnenre 0OTHOCUTENBHOM MOJIEKY/IPHON MacChl BEILECTBA. 1.09
4acoB)
2. Xumuueckue — ¢opmynbl. HaxoxieHHe  OTHOLIEHMS — MaceC 2JI€MEHTOB 10 XMMHYECKOH 8.09
(hopMmyJie CII0KHOTO BEIIECTBA.
3. BeiBon xuMuYeckHX (OpMYJ MO OTHOIICHHIO MAacc OJJIEMEHTOB, BXOJAIIMX B COCTaB 15.09
JIAHHOTO BelecTBa. [IpakTHYeCKHe 3a/1a4u.
4, Haxox/1eHre MacCoOBBIX J10JIeil 2IeMEHTOB B CJI0XKHOM BenlecTBe. [IpakTHueckue 3a1auu. 22.09
5. BrIBoA mpocTeiieii popMyIibl COeIUHEHHU 0 MACCOBOM oJie 3I1eMeHTOB (B %). 29.09
KosmmuyecTBo BemecrBa. 6. 3amaun ¢ HCMOJIB30BAHUEM MOHITHS KMOJIB», YUCIO ABOTaIpo. 6.10
Yucao ABoraapo. 7. 3a/1auy ¢ UCIIOJIb30BAHNUEM IOHATHUS «MOJIbY», YHUCIIO YACTHII, 13.10
Mouasipuasi Mmacca. 8. 3aj1auy C UCIIOIb30BAHUEM MOHSTHUS KMOJIBY, MOJISIPHBIH 00BEM. 20.10
Moaspnslii 06bem raza (4 | 9, 3aj1a4n HA Ta30BbIE 3AKOHBI. 27.10
gaca)
2 4eTBepPTH
Pacuernl, cBs3annbie ¢ | 10 PacueTsl 10 OIpeIeICHHI0 MacCOBOIl I0JIM PAacTBOPEHHOrO BentecTsa (B%). 10.11
HCNO0JIb30BAHHEM 11. Beruncnenre Macchl pacTBOPEHHOTO BEILECTBA, COACPIKAIIETOCS B ONPENIETICHHON Macce pacTBopa 17.11
IJIOTHOCTEH, C M3BECTHOM MaccoBoOM joJiei B %.




OTHOCUTEJbHBIX 12. Beruncnenne Macchl  pacTBOPHMTENS W PaCTBOPEHHOTO  BEWIECTBA JAJs  IPUTOTOBICHUS 2411
IJIOTHOCTEI ra3os (3 uaca) OIIPE/ICNICHHON MacChl pacTBOpa ¢ 3aJaHHON MaccoBoil mouneii ero B %.
Cwmecn. PacTBopsbl. 13. Beruncnenus mo XuMHYECKUM ypaBHEHMSM MacC BEUIECTB 110 W3BECTHOMY KOJIMYECTBY BEIECTBA 112
Kpucramaornaparsi (4 (OIHOTO M3 BCTYMAOIIMX MK MOIYYAOIIUXCS B Pe3yJbTaTe peakiun). [Ipakruueckue 3a1a9u.
uaca) 14. BerunciieHre Macchl MPOAYKTa PEakiiH, KOrga BELeCTBa B3STHl B BUJAE PACTBOPOB C U3BECTHOM 8.12
MaccoBo# jioeit (%) pactBopeHHOTO BemecTsa. [IpakTHuecKue 3a1aun.
15. BerurciieHie OTHOCHTEIBHON IUIOTHOCTH Ta30B IO OTHOCHTENBHON MOJCKYISApHOW Macce (Wiu 15.12
OTHOCHUTENIPHON MOJEKYISIPHOM MacChl BEIIECTBA IO OTHOCHUTEIBHOW IUIOTHOCTH €ro B
ra3000pa3HOM COCTOSIHHH).
16. Berunciienre o0beMa rasa (OpH H.y.), TOJYYaroIIErocs MpH B3aUMOJEHCTBHU ONpPEAEICHHBIX 22.12
UCXOJIHBIX BELECTB.
3 yeTBepTH
Borunciienus nmo 17. Beruncnenue o0bemMa rasza, TpeOyroerocs 1uisl MOJy4eHHs OMPEACICHHON MacChl BELIIECTBA. 12.01
YPaBHEHMsIM XUMHUYecKoii | 18. Beuncnenne o0beMa raza, He0OOX0MMOT0 JUIsl pEakLIUK € ONpeIeJICHHBIM 00bEMOM JIPYroro rasa. 19.01
peakuuu (12 yacos) 19. Beruncnenne BbIX0a MPOAYKTA PEAKIINH B IPOLIEHTaX OT TEOPETHIECKH BO3MOIKHOTO. 26.01
20. Berluncnenue BbIX0a MPOAYKTa pEaKLUH B MPOLIEHTaX OT TEOPETUYECKH BO3ZMOKHOTO 2.02
21. PacueTsl 10 XUMHYECKHM YPaBHEHHSIM, €CIIU OJTHO U3 HCXOIHBIX BEIIECTB IaHO B M30bITKE 9.02
22. PacueTsl 10 XMMHUYECKHM YPaBHEHUSIM, €CJIH OJIHO M3 MCXO/HBIX BEIIECTB AaHO B M30BITKE. 16.02
23. Berruncnenne Macchl IpoiyKTa peakiUu 110 U3BECTHON Macce HCXOJHOTO BEIIECTBA, COAEPIKALIETrO 2.03
OTIPEICNICHHY0 MacCOBYIO TONO (B %) mprMeceii.
24, Brruncienne macchl poJyKTa peakiiuy 10 U3BECTHON Macce HCXOAHOTO BEIECTBa, COIEpKAIEro 9.03
OIpeIeSICHHYI0 MaccoBYIO 1010 (B %) mpumeceii.
25. Haxoxxnenne MouekynsipHOH — ¢GopMysbl  ra3o00pa3HOro  BEIECTBA HAa OCHOBAHMM  €ro 16.03
OTHOCHTEJILHOM TFIOTHOCTH U MAaccOBO# 101 3eMeHTOB (%0).
4 yeTBepTH
26. Haxoxnmenne MonekymsipHoH —Qopmynsl ra3000pa3HOrO  BeIIeCTBA Ha OCHOBaHHH  €T0 30.03
OTHOCHTENBHOM IIOTHOCTH W MacCOBO# JIoNH 31eMeHTOB (%0).
217. Ormpezenenre MOJEKYIApHONH (OpPMyYIbI BEIIeCTBA IO €r0 OTHOCHTENIBHON IUIOTHOCTH M Macce 6.04
win 00beMy IpoAyKTOB cropanus. [IpakTiHueckue 3a1auu.
28. Omnpezenenre MOJEKYIIpHOH (GOpMyIIbl BellecTBa MO €ro OTHOCHTENILHON IUIOTHOCTH M Macce 13.04
WM 00bEMy NPOJLYKTOB CTOPAHHUSI.
Pacyerst mo | 29. KomOunHanpoBaHHbIe 3a1aun. PenieHne 3a1a4 Ha napauiebHble PEaKIH. 20.04
TePMOXHMHYECKUM 30 Pacders! mo TepMOXUMHUECKIM ypaBHeHHsM. [IpakTuueckue 3a1aqu. 27.04




ypaBHeHusiM (3 4acoB) 3L PacueTsl IO TEPMOXUMHUYECKHM yPaBHCHHSAM 4.05
Baskneiimme Kjaacenl | 32. I'eneTndeckas CBsI3p MEXAY KJIACCAMU HEOPTaHMUECKHX COSTMHEHHH . 11.05
HeOPraHu4YecKuX 33. I'enernueckast CBsI3b MEXY KJ1acCaMU HEOPIaHUYECKUX COEIMHEHUM. 18.05
coenuHenuii (3 yaca) 34. I'eHeTnueckas CBsI3b MEXAY KJIAaCCAMU HEOPraHHMUECKUX COETMHEHUH . 25.05

HUTOI'O: 34 yaca
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YueOHO-MeTOIMYECKOE 0DecTieYeHu e
1.ITporpamma kypca xumuu aist 8-11 kiaccoB 001eo0pa3oBaTeIbHBIX YUPEKICHUH.
O.A. bouapnukoBa «Yuumcs pemath 3aaa4yu 8-11 kimace», Bonrorpan, 2017.
Anamosuu T.I1. BacunwseBa .M. “CO0OpHUK OTUMIUATHBIX 33]1a4 110 XUMUHN .
bynpymxax I1. “3agaun no xumun”.
Hurosuu U.K.; [IpoTacos I1.1. “Meroauka pemnieHus pacu€THBIX 3a/1a4 IO XUMHH .
Xomuenko W.I'. “COopHUK 3a/1a4 ¥ yIIPAXKHEHUH 110 XUMUH JIJI1 HEXUMUYECKUX TEXHUKYMOB” .
Xomuenko I'.I1. “3apgaun mo xumuu a5 moctynaromux B BY3e1”.
A6xkun I'.JI. “3amaun u ynpaxHeHUs 0 XUMHUU .
I"adpuensa O.C. “Xumus B TecTax, 3a7adax, ynpaxxHeHusx 8 — 9 kimaccer”.
IaBpyceiiko H.II.  “IlpoBepounsie  pabOTBl 1O HEOPraHWYECKOH XUMHHM 8  Kiacc
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