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AHHOTANUA K padoyeil mporpamme
110 BHEYPOYHOI IeATeILHOCTH «XUMHMS HA CTPake 310poBbi YeaoBeka. 10-11 kiaccesl.
IIpopuiabHbIi ypOBEHb»

Pabouasg mporpamma mo BHEYPOUYHOH NEATEIBHOCTH 3aHMMAaTelIbHash XUMHS 00s3aTebHOU
npeaMeTHoM oOnactu  EcTecTBeHHble Haykd pa3pa0oTaHa Ha OCHOBE CIEIYIOLIUX
HOPMAaTUBHO-METOANYECKUX MATEPHUAIOB:

1. ®enepanbHblii 3akoH oT 29.12.2012 N 273-®3 «O6 obpazoBanuun B Poccuiickoii
denepaunm»

2. @denepanbHblii  TOCYAApCTBEHHBIA 00pa30BaTENbHbI CTaHIAPT CpPEJHEro OOLIEro
o0OpaszoBaHus, YTBEPKACHHBIM MprukazoM MunnpocsemieHust ot 17.05.2012 Ne 413.

3. VYueonsiit mnan MAOY «Cpennsis mkosa Ne 28 umenu ['.dD. Kupaumesa» va 20222023
y4eOHBIN IO,

4. [Tonoxenue o pabouux nporpammax MAOVY «Cpennss mkona Ne 28 umenu ['.O.
Kupaumesa»

5. [Iporpammel Boctiutanust MAOY «Cpenusist mkosna Ne 28 umenu ['.d. Kupaumena» 6.
ABTtopckas yueOHas nporpamma k nuauu Y MK B.B. Jlynuna «Xumus.

Yrny6nenunsiit ypoessb. 10-11 knaccei». M: [Ipoda, 2017 1.

[Iporpamma mpenmeTa peanusyercs 2 ToJa M pacCuMTaHa Ha MPENOJABAaHUE XUMHUU B
10-11 xkmaccax — 136 gacoB (1o 2 yaca B HEJICIIO).

PaGouas mnporpamma paszpaboTaHa yuduTelIeM XHMHH T€pBOM Kareropuu Porarbix
CranucnaBom BalleHTUHOBHMYEM U OIpEAENseT OpPraHu3alUi0 ACSTEIbHOCTH YUYHUTEIIEM B
IIKOJIE IO BHEYPOUYHOU AESATEIBbHOCTH.

[To mporpamme He MPEAYCMOTPEHO MTPOBEICHIE KOHTPOJIBHBIX padoT.

[IpenonaBanne Kypca OpUEHTUPOBAHO Ha Mcoib30BaHue Y MK, B KOTOpBI BXOJAT:

1. Yuebnuku 10 u 11 knaccel. ABtopsi: B. B. Epemun, H. E. Ky3pmenxo, B. Y. Tepenun,
A. A. lpo3nos, B. B. JIyaun. M., Ipoda.

[Iporpamma BkiIO4aeT B ceOs: TMOSCHUTENBbHYIO 3aIlUCKy, COJAEpX)aHue Y4eOHOro
IIpEeIMETa, IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Yy4YE€OHOro MpeaMeTa, TEMATHYECKOe
IUIAHUPOBAHUE C YKa3aHMEM KOJIMYECTBA AKAJAEMHUYECKHX 4YacOB, OTBOAUMBIX Ha OCBOCHHE
KOKIOM TeMbl Y4YeOHOro mpeaMera, M BO3MOXXHOCTb HCIOJIb30BaHHUA IO 3TOH TEMe
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaATEIBHBIX PECYPCOB.

HEJIN 1 3AJAYU N3YUEHUSA YYEBHOI'O KYPCA

K HampaBneHuIo NepBOCTENEHHOM 3HAYMMOCTH MpPH pealu3aluud 00pa3oBaTelIbHBIX (QYHKIUI
npeaMera «3aHMMaTeNbHAs XUMUS» TPAJUIUOHHO OTHOCAT (OPMHPOBAHME 3HAHMM OCHOB XMMHYECKON
HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUYECKOM 1eATETbHOCTH YeIOBEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJIbTYpbhl. 3ajaya NpeaMeTa COCTOUT B (OPMHPOBAHUU CHCTEMBbl XMMHUYECKHX
3HaHUN — BaXHEHIIUX ()aKTOB, MOHATUHN, 3aKOHOB M TEOPETHUYECKUX MOJOXKEHHUH, JOCTYIHBIX 0000IIeHMii
MHUPOBO33PEHYECKOTO XapakTepa, s3bIka HAayKd, 3HAHUA O HAy4YHbIX METOJaX M3y4eHMs BEUIeCTB U
XUMUYECKUX pEeakKIyii, a Takke B (GOPMUPOBAHUU U PA3BUTHH YMEHUI U CIOCOOOB /IEATEILHOCTH, CBA3aHHBIX
C IUTaHUPOBaHMEM, HAONIONEHHEM M TPOBEJCHHEM XHMHUYECKOTO HKCIEPHUMEHTa, COOIIOEHHEM MpaBUII
6€e301acHOTo 00palleHus C BEIIECTBAMH B TOBCEJHEBHOM JKU3HHU.

Hapsiny ¢ »TuM 1ienu u3ydeHusi mpeaMeTa B IMpOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C yIETOM
HOBBIX IIPHOPHUTETOB B CHCTEME OCHOBHOTO 0011ero oopasosanusi. Ceroans B 00pa3oBaHUM 0COO0 3HAUUMOIA



NpPU3HAETCS HANPABICHHOCTh OOYYEHUS Ha pa3BUTHE W CaMOpA3BUTHE JMYHOCTH, (OpPMHpOBaHUE €&
UHTEIUIEKTa W Oo0medl KynbTypel. OOydeHHEe YMEHHIO YYUThCS M MPOJOJDKaTh CBOE 0Opa3zoBaHHE
CaMOCTOSITEIIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yd4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3THUM IpU M3y4YEHUU NpEeAIMEeTa B OCHOBHOH IIKOJIE IOMUHHUPYIOIIEE 3HaUYCHHE PpUoOpenn
TaKHe LEeNH, KaK:

- (bopMUpOBaHME MHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K C€amMooOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO pPEIICHUH, CHOCOOHOM ajanTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIOBHSM JKU3HH;

- HaIPaBJIEHHOCTh OOYYEHHUsI HA CUCTEMAaTUYECKOE MPUOOLIEHUE YYaIUXCs K CaMOCTOSTEIbHON
MO3HABATEIBHON NIEATETPHOCTH, HAYYHBIM METOAAaM MO3HAHUSA, (OPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

- oOecriedeHUe  yCJIOBHH, CIOCOOCTBYIOUIMX  IMPUOOPETEHHIO  OO0YYaloIMMHUCA  OIBITA
pa3zHoo0pa3HOM AeATeIbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIETEHIIM),
MMEIOLIUX YHUBEPCATbHOE 3HAYEHHE JUISl pa3IMYHBIX BUJOB JIESTEIBHOCTH;

- (opMHpoBaHHE YMEHUIN OOBSICHITH U OLIEHUBATH SIBJICHUS OKPYKAIOIIEr0 MUpa Ha OCHOBaHUU
3HAHUM U OIBITA, OJYYEHHBIX PU U3YYEHUU XUMUU;

- ¢bopmupoBaHre y oOydyaroluxcsd TI'yMaHUCTHYECKMX OTHOIICHWH, MOHUMAaHHUS ILIEHHOCTH
XUMUYECKUX 3HAHUW IS BBHIPAOOTKHM HSKOJOTHYECKH I1€JIeCO00pPa3HOr0 TOBEACHHUS B OBITY M TPYIOBOM
NEeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

- pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIIOBEYECKHX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpodumis u
HaIpPaBJIEHHOCTH JAJIbHEHUIIETO 00ydYeHHUSI.

Copep:xaHue Kypca BHEYPOUYHOH JeATeJbHOCTH. POpMBbI OPraHu3aliii U BU/bI 1eATEIbHOCTH.

10 kaace. Pazgea 1. Xumuueckas jsadoparopus (20 4.)

3HAKOMCTBO C y4YalllUMHCS, aHKeTHpoBaHue. BbIOOPHI coBeTa, eBU3a, SMOIEMBbI KPY/KKa, 3HAKOMCTBA
KPY)XKKOBIIEB C UX O0S3aHHOCTSAIMH M 000pyI0BaHHEM pab0overo Mecra, 00CyKJIeHUE U KOPPEKTUPOBKA TIaHa
paboThl KpYXKa, MpeuIoKeHHOro yuuteneM. O3HakoMJIeHHE ¢ KaOMHETOM XMMHMU W HW3y4EHHME IpaBHII
TexHuKu Oe3onacHocTH. [IpaBmiia Oe3onacHOil pa®oThl B KaOMHETE XWMHUM, U3YyY€HHE NPaBWJI TEXHUKU
0€30I1aCHOCTM W OKa3aHHs IIepBOM IOMOINM, MCIIOJb30BAaHUE IPOTUBOIOXKAPHBIX CPEICTB 3alUTHL
3HaKOMCTBO ¢ Ja0opaTOpHbIM oOopynoBaHHeM. O3HakOMJIEHHE Yy4allluxcid C Kilaccupukauued u
TpeOOBaHUAMH, NPEABABIAEMBIMH K XPAHEHUIO JAa0OPaTOPHOTO OOOpYJOBAHHUS, M3YYEHHE TEXHUUYECKUX
cpeAcTB O0Oy4deHHs, NPEeAMETOB JabOpaTOpHOro o00opynoBaHMs. TeXHMKAa JEMOHCTpAlMM OIBITOB (Ha
IIpUMEpax OJHOTO - ABYX 3aHMMaTeNbHbIX onbITOB). IIpakTnyeckas padora Ne 1 O3HaKoMIIeHHE ¢ TEXHUKOMN
BBITMOJIHEHUST OOIIMX MPaKTHUYECKUX OINepalMii HaJlMBaHUE >KUAKOCTEH, NepeMellrBaHUe M pPacTBOPEHUE
TBEPJBIX BellecTB B Bojie. HarpeBaTenbHble mpUOOpHI M IMOJIB30BaHHME HMMHU. 3HAKOMCTBO C IMpaBUJIaMHU
[I0JIb30BaHMsI HarpeBaTelbHbIX NPUOOPOB: IIMTKH, CIHUPTOBKU, TIa30BOM TOpENIKH, BOJSIHON OaHU.
HarpeBanue u mpokanuBaHue. B3BemuBanue, ¢uiabTpoBaHHe M IeperoHka. O3HAKOMIIEHHE y4alllUXcs C
IpUeMaMH B3BEIIMBAHUS U (QWIBTPOBAHMS, H3YyYEHHE IPOLECCOB MeperoHkd. OYHMCcTKa BEIIECTB OT
npumeceil. Ilpaktuueckas pabota Ne 2. M3roroBieHue npocTedmmx (UIBTPOB M3 MOJAPYYHBIX CPEJICTB.
Paznenenne HeoTHOpPOOHBIX cMmeced. BwimapuBanue u kpucrammzanus. Ilpaktudeckas pabota Ne 3
Boigenenne pacTBOPEHHBIX BEIIECTB METOAOM BBINAPUBAHUSA M KPUCTAUIM3ALMM HAa TPUMEPE pacTBOpa
noBapeHHON conu. OCHOBHBIE NMPHEMBI PAOOTHI C TBEPIBIMH, >KMIKUMH, Ta3000pa3HbIMHU BEILECTBAMHU.
JIaGopaTopHble crocoObl MoMyueHHsl HeopraHuuyeckux BemiecTB. Ilpaktuueckas pabora Ne 4. Ilomyuenue
HEOpPraHMYEeCKUX BEIIECTB B XUMUUecKoil abopatopun [losydenue cynbdara menn U3 Meiu, XJI0puaa HUHKA
u3 nuHKa. [IpuroToBieHrne pacTBOPOB B XUMHUYECKOH J1abopaTOpuu U B ObITYy. O3HAKOMIIEHHE YYALTUXCS C
IIPOLIECCOM pacTBOpeHus BenlecTB. HachllieHHbIe 1 NIepechIllieHHbIe pacTBOPHL. [IpUroTosiaeHue pacTBopoB u
UCTOJb30BaHWE HX B JXKM3HU. Ilpaktmueckas pabota Ne 5. IIpuroroBieHue pacTBOPOB BEIIECTB C
ONpENCIEHHON KOHIIEHTpAIMEl pacTBOPEHHOrO BellecTBa. IloyuyeHHE HACBIIEHHBIX W IEPECHILIEHHBIX
pacTBOpPOB,  COCTaBJICHME M  HCHOJb30BaHHWE TIpaUKOB  PaCTBOPUMOCTH.  KpHcTamaoruaparsl.
Kpucrannuueckoe cocrosiuue. CBOCTBa KpUCTAILIOB, CTPOGHUE U POCT KpucTamioB. [Ipaktuueckas padora



Ne 6 [IlomyueHue KpuCTaUIOB COJIEH U3 BOJHBIX PACTBOPOB METOJOM MEIJIEHHOIO HCHApeHus u
MOCTENEHHOTO MOHMKEHUS TeMIIepaTypbl pacTBopa (XJIOPHU HATPHs, MEIHBIH KYyMOPOC, aJTIOMOKaIHEBbIE
KBacCI[bl). 3aHMMAaTEJIbHbIC OMBITHI 10 TeMe: XUMUYECKUE peakiu BOKpYr Hac. [loka3 AeMOHCTpanmoOHHBIX
onbITOB. Bynkan Ha croiie, 3en€HbIi OrOHb, 3BE3HBIN 10X Ib, PasHoIBeTHOE T1aMs, Bona 3axwuraer Oymary,
JlpiM Ge3 orHsl.

OcHoBHBIE BUIBI JCATEIHHOCTH ydamuxcs (MOo3HaBaTeNbHAsI, WH()OPMAIMOHHO-KOMMYHHUKATHBHAS,
peduiekcuBHas). [louck HyXHOW WHPOpPMAIMUM B HCTOYHUKAX pasznudHoro twma. CHopMHpPOBAHHOCTH
OTBETCTBCHHOTO OTHOIIICHUS K YUYEHHUIO, TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIHUXCS K CaMOPA3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YUCHHIO U IMIO3HAHWIO, BEIOOPY JalbHEHIIIEro 00pa3oBaHuUs Ha
0a3e OpPHEHTUPOBKH B Mupe Npodeccuii U mpoPecCHOHATBHBIX MPEANOYTESHUH, 0CO3HAHHOMY MOCTPOCHHIO
WHJIMBUIYyIBHOW 00pa30BaTEIbHOM TPAEKTOPHH C YIETOM YCTOMYMBBIX MTO3HABATEIILHBIX HHTEPECOB.

®opMbI OpraHU3aINN BHEYPOUHOU JNEATETHHOCTHU: UCCIIEIOBATENbCKAS U MPOEKTHAS IEATEIILHOCTH.

Paznen 2. KosmyecTBeHHBI aHAIM3 " ero 3Havenwe. Kuaccupuxkanus

METO/10B KoJiuYecTBeHHOro anaau3za (10 4.)

Metoapl KoJMUYECTBEHHOTO aHanmu3a. (O030p METO/JOB KOJMWYECTBEHHOTO aHaW3a. XHUMUYECKHE,
¢buznueckue U GU3NKO-XUMHUYECKUE METO/Ibl KOJTMYECTBEHHOI'O aHaIN3a.

XUMHYECKHE METOJbl  KOJWYECTBEHHOTO aHaim3a. Kiaccupukanuss XUMUYECKUX  METOJIOB
KOJIMYECTBEHHOr0 aHanu3a. BecoBoil (rpaBuMerpuyeckuil) U OObEMHBIN (TUTPUMETPUUYECKHIT) METO/BbI,
pazIuuus MKy HUMH.

OcHOBHBIE BHUJBI JICATEILHOCTH ydaluxcs (IMO3HaBaTedbHas, WH()OPMAIMOHHO-KOMMYHHKATHBHAS,
pednexcuBHas). Ilouck Hyx)HOW uWH(MOpPMAIMM B HUCTOYHHMKAX paszauyHoro Ttuma. ChopMHUPOBAHHOCTH
OTBETCTBEHHOTO OTHOIIECHUSI K yYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIMMXCS K CaMOPA3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBAIIUM K OOYYEHHUIO U MMO3HAHUIO, BRIOOPY JaIbHEHIIETO 00pa3oBaHus Ha
06a3e OpUEHTUPOBKH B Mupe mnpodeccuil U npodeccuoHaNbHbIX MPEANOUYTEHHH, 0CO3HAHHOMY MOCTPOECHHIO
WHIUBUAYaIbHOH 00pa30BaTEeNIbHON TpPaeKTOpUU C YYETOM YCTOWYMBBIX IIO3HABATENIbHBIX WHTEPECOB.
@opMBI OpraHu3alKi BHEYPOUHOU JEATEIBHOCTH: UCCIEN0BATENBCKAsA U MPOCKTHAS AEATEIbHOCTH.

Pasznea 3. Xumus B 0bITy (38 4.)

O3HakOMJIeHHE YydYallluXCcsl C BHUAAMU OBITOBBIX XHMHKATOB. Pa3HOBUAHOCTH MOIOIIMX CPEJNICTB.
Hcnonb3oBaHne XMMHUECKUX MaTepuaioB Juis peMoHTa kBapTtup. lIpakrtuueckas pabota No 7 BriBenenue
MATEH prKaBUYMHBI, YepHUI, xupa. [IpakTukym uccienoanue «Morome cpeacTsa s nmocyab». Pabora c
ATUKETKOM. 3aHsTue - urpa «MpuUibHbIE My3bIpH». XUMHUs B npupojae. CooOIIeHUsT yJaluMUCs O MIPUPOIHBIX
SIBJICHUSIX, COMPOBOXKIAOIIMMUCI XUMUYECKUMU TIpouieccaMmu. 1IpoBeieHne 3aHMMAaTENbHBIX OIBITOB IO TEME
« Xumusg B npupoje». JemoncTpanus onbiToB: TEéMHO-cepas 3Mest, OpUruHaIbHOE S110. XUMUS U YEJIOBEK.
Urenue nokianoB u pedepartoB. Bamie nuranue u 310poBhe, XUMUYECKHE PEAKIIMH BHYTPH HAC. XUMUS H
MeaunrHa. @opmupoBaHre WHOOPMAMOHHON KynbTypbl ydamuxca. CocTaBleHHE W YTEHUE JIOKJIAJOB U
pedeparoB. benku, >KUpBIL, YrIeBOAbl B MUTAHUM 4YellOBEKa. BakHeillne KOMIIOHEHTHI MUILU. 3HAYCHHE
0€nKOB, KUPOB, YTIEBOJAOB, MUHEPAIbHBIX BEIIECTB B MUTAaHUU. Tabimuia pacxoia SHEPruu MpHU PasTUYHBIX
BHUJIAX JIEATEIBHOCTH uelOBeKa. BUTaMUHBI, UX KIacCH(PHUKAIMS M 3HAYCHHE [JIs OpraHhu3Ma 4YeloBeKa.
HcroyHukn MNOCTYIUIEHUS BUTAMUHOB B 4ejloBedeckuid opraHusM. CojepkaHue BUTAMUHOB B IHIIEBBIX
MPOAYKTax. AHTHUBUTAMHUHBL. ABUTaMUHO3. lccienoBaHue: BUTAMUHBI B MEHIO IIKOJIBHOW CTOJIOBOM.
[Mumessie no06aBku. buomornyeckue mnwuieBble AO0AaBKM W HMX BIMSHHE Ha 370poBbe. [IpakTukym-
uccneaoanue «Hunce». [Ipaktukym-uccinenoBanue «Mopoxenoe». [Ipakrukym-uccinenoBanue «Llokomam.
[IpakTukym-uccienoBanue «oKeparenbHas pesuHka». TaitHel Bojabl. CaMoe HEOOBIKHOBEHHOE BEIECTBO —
Boja. Boma — ocHoBa ku3HU. AHOManuu W TaiiHbl BOJbl. IlpakTukym wuccnenoBanue «l'a3upoBaHHBIE
HanuTkW». [luBHOUM amkoromm3m. JlaGoparopHass paborta: BIUsHHE CHOUPTOB Ha Oenku. [IpakTuxkym-
uccnenoBanue «Yai». [Ipaktukym uccnenoBanue «Mosokoy». Onpenenenue Oenka B MoJioke. buyperoBas
peakuus. OnpeneneHue coapl B Mosioke. Onpenenenre Kkpaxmana B MOJIOKE.

OcHOBHBIE BHJBI JEATEILHOCTH Yyyamuxcs (Mo3HaBaTeNbHAs, WH(POPMAIMOHHO-KOMMYHUKATHBHAS,
pednekcuBHas). [louck HyxHOU uHbopMaimu (HopMmynbl) B HCTOYHMKAX PAa3IWYHOTO THUMA. YMEHHE
aJICKBaTHO OIICHWBATh TMPABUIBHOCTh WM OIIMOOYHOCTH BBITIONHEHUS Y4eOHOU 3amauu, €€ OOBEKTUBHYIO



TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus. YMEHHE MPOU3BOIUTH AapryMEHTHPOBAHHBIC
paccyXAeHus, IPOBOIUTH 0000IIEHHE. YMEHHE BOCIPUHMMATh YCTHYIO pedb, Y4acTUE B JUAJIOTE.
BrimosiHenue paboThl IO MPEABSIBICHHOMY allTOPUTMY. YMEHUE CAMOCTOSTEIHHO CTABHUTH II€]IH, BEIOMPATh U
CO37aBaTh AJITOPUTM JUIsI PEIICHUS YUeOHBIX MaTeMaTH4ecKuX mpobiem. TBopueckoe pemieHue ydeOHBIX U
NPAKTUYECKUX 3a/1a4: YMEHHE MOTHUBHPOBAHHO OTKa3aThCsl OT 00Opasla, MCKAaTh OPUTMHAIBHOE pEIIeHUE.
Bocnuranue cpenctBamMu XMMHUU KYJIbTYPhl JIMYHOCTH, PA3BUTHE JIOTHYECKOTO MbluieHus. lIpuMenenue
MOJTYYCHHBIX 3HAHUI U YMEHUN B MPAKTUYECKON EATETbHOCTH: YMEHHE PelIaTh TEKCTOBBIC 3a/1a4H.

@®opMbl OpraHu3alMi BHEYPOUYHOM JEATENbHOCTU: WHIWBHAYAJIbHBIE W TPYIIOBBIC 3aHSTHS,
KOHCYJIBTAIIMH; MPAKTUKYMbl PEIICHUs 3a/a4; MOJArOTOBKAa K OJIMMIIHNAAaM, KOHKypcaMm, BUKTOPHUHAM, YPOK-
IIpe3eHTAalMs, YPOK — UCCIIE0BAHUS.

11 kaacc. Paznen 4. BecoBoii (rpaBuMeTpuyeckuii) anaaus (12 4.)

Ocaxnaemast u BecoBasi (opMbl, TpeOOBaHUS K HUM. JIOCTOMHCTBA M HEAOCTAaTKH BECOBOIO METOJA.
[IpuMepsl BeCOBOTO aHaIN3a.

OcHOBHBIE BHUBI JACATENBHOCTH ydYaluxcs (MO3HaBaTeNbHAs, WHPOPMAIMOHHO-KOMMYHUKATHBHAS,
pednexcuBHas). [louck Hy)kHOM HHGOPMAIINK 110 33JJaHHON TeMe B MCTOYHUKAX pa3audyHoro tuma. PaboTta ¢
nuteparypoil (yueOHoit u cmpaBouHoi). CocraBiieHne 0000maOIMX HWHPOPMAIMOHHBIX  TaOIHI]
(koHcmiekToB). Pa3zButre yMeHMsI TPOU3BOIUTH apTYMEHTHPOBAHHBIE PACCYXICHUS, MPOBOJAUTH 0000IIECHHE.
YMeHue aJeKkBaTHO OILIEHWBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHMUS] Y4eOHOUM 3ajauu, e€
OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTU €€ pelIeHHs. YMEHHE CaMOCTOSITEIbHO CTaBUTh
L[eJI1, BEIOUpATh U CO3JaBaTh AJTOPUTM JUIsl pelIeHUs y4eOHBIX XuMudeckux mnpoonem. CPopMUpoBaHHOCTD
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIEHHMH W COTPYAHHUYECTBE CO CBEPCTHUKAMH, CTapIIMMHU |
MJIaIIIIMU B 00pa30BaTeabHOM, OOLIECTBEHHO — MOJIE3HOM, NCCIIEI0BATENbCKOM, TBOPUECKON U IPYrUX BUAX
nesTenbHOCTH. DOPMHUPOBAHNE XMMHUKOOHOJIOTHYECKON M AKOJOTUUYECKON KYJIbTYphl. DOPMBI OpraHU3aINH
BHEYPOUYHON NEATENbHOCTH: HWHIUBUAYaJbHbIE M TPYINIOBBIE 3aHATHUS, KOHCYJIbTAI[UU; MPaKTUKyMbI
pelIeHns 3aaay; YpoKIpe3eHTalHsl, YpOK — UCCIIETOBAHMUS.

Pasznen 5. O0beMHbII (THTPUMeETPUYECKHUIT) aHAIN3 (24 4.)

CyIlIHOCTh TUTPUMETPUYECKOIO aHaiau3a. 1peOoBaHMS K MPOTEKAEMBIM pEaKUUsM MpU OOBEMHOM
Metojie. CymHocTh TUTpoBaHus. Pabouuit pactBop. XuMu4eckas 1mocyja, NpuMeHseMasi Ipu TUTPOBAHUH U
TpeOoBaHus K Hed. BolpakeHue KoHIEHTpaluu B 00beMHOM aHanuze. Kiaccudukanus TUTPUMETPUUYECKUX
METOJIOB:  HEWTpaiu3aluy, OCaXJIEHHUs, KOMIUIEKCOOOpa3oBaHMUs, OKHUCIUTEIbHOBOCCTAHOBUTEIIbHbIE
(nomoMeTpusi, mepMaHraHaTOMETPHs) MeTobl. Meto HelTpanu3auuu. CylHOCTh MeTofa. BeiOop KucinoTHo-
OCHOBHBIX HHAuKaTopoB. IlpumMepsl ananmu3zoB MeToaoM HeiTpanuzauuu. llpuroroBnenue padounx
PacTBOPOB, YCTAHOBIICHUE X HOPMAIbHOCTH. OKUCIUTEIHLHO— BOCCTAHOBUTENIbHbBIE METO/IbI (OKCUIUMETPHS).
CymHocts Metoma. HWomomerpus, mnepmanranaromerpus. [IpurotoBnenue pabodyux pacTBOPOB U
YCTaHOBJICHHE HMX HOpPMalbHOCTU. [IpuMepbl aHANM30B METOJaMH NEPMAHTaHATOMETPUHM U HOJOMETPHH.
duznyeckue U GU3NKO—XUMHUECKUE METObl KOJMYECTBEHHOTo aHanu3a. [lonsaTue 06 3Toil rpyIine MeTo10B.
[IpakTnueckue pabotei:B3BemuBanue BemiecTB. [IpoBeaenue ocaxaeHus. OunbTpoBaHWE U TPOMBIBAHHE
ocanka. BricymmBaHue u mpokaluBaHue ocaikoB. PaboTa ¢ MeH3ypkamH, MEpHBIMU IWIMHAPAMHU,
MUIETKaMU, MEpPHBIMU KoJi0amu. BeimonHeHue tuTpoBaHus. I[IpuroToBiieHne TUTPOBAHHOTO PACcTBOPA
XJIOPOBOJIOPOJIHOM KHUCIIOTHI. BBINOTHEHNE TUTPUMETPUUYECKUX ONPEIEICHUN C MCIOJb30BaHUEM KHCIIOTHO-
LIEJOYHBIX METOJOB M METOJIOB IEPMAHraHATOMETPUM W HojgoMeTpuu. OrlpeneleHne BPEMEHHOW WU
KapOOHATHOM KECTKOCTH BOJBI METOJIOM HEHTpaIH3aIuu.

OcHOBHBIE BHABI JESITENLHOCTH YydYamuxcs (mo3HaBaTellbHas, MH(QOPMAIMOHHO-KOMMYHHKATHBHAS,
pednekcuBHas). KpeaTWBHOCTh MBIIIJICHUS, WHHUIIMATHBA, HAXOMYUBOCTh, AKTUBHOCTh TMPH pEHICHUH
reOMETPUYECKUX 3agad. Pa3BUTHE JOTUYECKOTO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO  BOOOpaKeHHS,
AITOPUTMUYECKON KYJIbTYpPBl, KPUTUYHOCTH MBIIIUICHUS HAa YpOBHE, HEOOXOAUMOM [UIsl Oymymie
npodeccHoHABHON AESITeNbHOCTH, a TaKKe IMOCIeayomero o0ydeHus B Bbiciieidl mkone. [lpumenenue
MOJYYEHHBIX 3HAHMM M yYMEHUH B MPAKTUUYECKOM JAESITEIbHOCTM U B MOBCEIHEBHOW KHU3HU. DOpMBI
OpraHu3alMil BHEYPOUHOM JESTENIbHOCTU:  WMHJMBHUAYaJIbHbIE W TPYIIOBBIE 3aHATHS, KOHCYJIbTAIlUU;
MPAKTUKYMBI PEUICHUS 3a/a4; YPOK-TPe3eHTaIlus, YpoK — uccienoBanus. CrocoObl MPOBEPKU Pe3yTbTaTOB:



y4acTHe B OJIMMIIMAJAX Pa3HBIX YPOBHEW, y4acTHE B IIPEIAMETHON HEZEIe, y4aCTUE B €KETOJHOW HIKOJIBHOU
Hay4YHO-TIpakTHUecKkoil koHpepenunn «lloznanue», pesynprarel EI'D, mocTymieHue ydamuxcsi B BbICHINE
yueOHbIe 3aBeneHus. Ho BaxkHee Bcero — nepBoHavaibHas pe(rueKcus: KaXIbld YJYaCTHHK MOXKET caMm ceds
OLICHUTH WJIM 3TO MOXET OBITh KOJUICKTHBHAS OIIEHKA TOCIE KaXI0TO 3aHATHUSI.

Paznen 6. Pacuétnble 3agauu (32 4.)

Tema 1. 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX peakuuil. CKOpOCTb XMMMUYECKUX PEAKIIM.
3aBUCUMOCTh CKOPOCTH peakUuid OT KOHIEHTPALMM pearupyroliux BELIECTB. 3aBUCUMOCTb CKOPOCTHU
peakuui OT TemmepaTypbl M OT MPUPOJBl PEarupyrollux BeHIecTB. XHMHUYECKOE pPAaBHOBECHE.
Tepmoxumuueckue pacu€rel. Tema 2. BwBoxg xumudeckux Gopmyn BemectB. [lpocreiimas wmm
smrnupuueckas (opmyna. Mcrunnas wim MmonekymspHas ¢opmyna. Tema 3. 3amaun Ha HaxOXKACHUE
HEU3BECTHOTO B pacTBopax. PactBopumocTb. OCHOBHBIE KOJMYECTBEHHBIE XapaKTEPUCTUKU BELIECTBA:
KOJIMYECTBO BEIIECTBa, Macca, 00beM. 3aJauyd Ha HAaxOXKJEHHE MPOIEHTHOTO COJEp)KaHHs BEIEeCTBA B
pacTBope. 3ajauM Ha HaXOXKJIEHUE BbIXOJa MPOAYKTOB peakuuu. Tema 4. Pa3bop 3amad MOBBILLIEHHOTO
ypoBH# cioxkHocTU. Pa3z6op 3aaay u3 EI'D no xumun. 3agauun Ha yriyOiieHne 3HaHu| 10 Kypcy XUMUU.
Pa30op onuMnuagHbIX 33124 U 33aHUN.

OcHOBHbBIE BHBI JESATEIBHOCTH Yydalluxcs (mo3HaBaTellbHas, WH(QOPMAIMOHHO-KOMMYHHKATHBHA,
pednexkcuBHas). Ilonck HyxHOM uHGpoOpManuu MO 3aJaHHOW TeME€ B HCTOYHUKAX  Pa3IMYHOTO THIA.
CocraBnienne  o0oOmarmux  WHPOPMAIMOHHBIX  KOHCTIEKTOB.  Pa3BuTHe  yMEHHS  MPOM3BOIUTH
apryMEHTHPOBAHHBIE PpACCYKJEHHUs, TMPOBOAUTH 0000menue. Pabora ¢ nurepatrypoit (ydueOHOU U
crpaBoyHOH). BeimonaHeHue paboOThl MO NPEIBSIBICHHOMY alTOPUTMY.YMEHHEaJeKBATHO  OLIEHUBATH
MPaBUWIILHOCTH WJIU OMMOOYHOCTH BBITIOJTHEHHS y4eOHOU 3a1aun, €€ 0ObEeKTUBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOXHOCTHU €€ pelleHHs. YMEHHE CAMOCTOSTENbHO CTaBHUTh II€JIM, BHIOMpATh U CO3/IaBaTh aJTOPUTM IS
pelieHus y4eOHbIX XuUMU4eckux mpobiieM. ChopMHUPOBAHHOCTh KOMMYHHKATUBHON KOMIIETEHTHOCTH B
OOLIEHNH U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTApPIIMMU U MIIAJIIUMU B 00pa30BaTeIbHOM, OOLIECTBEHHO—
MOJIE3HOH, Y4eOHO-HCCIEA0BATEIIBCKON, TBOPUSCKON M IPYrUX BUIAX NEATEIHLHOCTH. DOPMBI OpraHU3aIin
BHEYPOUHOM JEATENBHOCTH: WHAWBUAYAJIbHBIE W TPYNIOBBIE 3aHATUS, KOHCYIbTAUUU; IPAKTUKYMBI
peuieHus 3a1a4; ypoK-Ipe3eHTalus, ypoK-UCClIe10BaHMs.

METAIIPEAMETHBIE CB31W YYHEBEHOI'O ITPEAMETA
10 Kjacc Peanuzanusi MEXNpPEIMETHBIX CBSI3ed IIPH
M3y4eHurn XuMuU B 10 Kilacce OCYIIECTBISETCS 4Yepe3 MCIOJb30BaHHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX

MOHATHH, TaK W TOHITHH, SBJISIOUIMXCA CHCTEMHBIMU JJIsl OTACIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1re ecTeCTBEHHO-HAYYHbIC TMOHATHS: HAydHbIH (akT, TMIOTE3a, TEOPHs, 3aKOH, aHAIU3, CUHTE3,
KiIaccu(UKaIys, MePHOJANYHOCTh, HAONIOJACHHE, OSKCICPHUMEHT, MOJCIUPOBAHHUE, H3MEPCHUE, MOJIEb,
SIBJICHUE.

dusnka: mMarepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, M30TOIbI, PaJIAOaKTHBHOCTH,
MOJICKYJIa, DJICKTPUYECKHIA 3apsi, BEIIECTBO, TeJ0, O00BEM, arperatHoe COCTOSIHHE BEIECTBA, a3,
(bu3nvecKre BEIIMYMHBI, SAMHUIBI K3MEPEHHsI, KOCMOC, IIIaHEeThI, 3BE31b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armochepa, ruapocdepa, MUHEPAITBI, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOTIAEMbIE, TOTUIUBO,
BOJIHBIC PECYPCHI.

11  kaacc Peanmuzanus MEXIpEIMETHBIX CBS3eH Npu
u3yueHUH XUMHH B 11 Kiacce OCyIIECTBISIETCS 4epe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUH, SBISIONIMXCS CUCTEMHBIMH JUIS OTHCIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
nuKia. Peanu3anus MeXNpeIMETHBIX CBSI3€H MpPU WU3ydeHMH XMMHU B 11 Kjacce OCYIIECTBIISETCS depes
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK M MOHITUMN, SBIISIFOIIUXCS CUCTEMHBIMU IS
OTJICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1mire ecTecTBEHHO-HAYYHbIE MOHATH: HAay4YHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3,
KJIaccu(uKanusi, MEepPUOJAUYHOCTh, HAOMIOJICHHE, JKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIEIb,
SBJICHHE, TAPHUKOBBIHN 3()(HeKT, TEXHOIOT U, MaTEPUAIIbI.

®duzuka: Marepus, aToM, 3JEKTPOH, INPOTOH, HEWTPOH, MOH, HYKIWJ, HU30TOIIbl, PaJlOaKTUBHOCTb,
MOJIEKYJIa, IIEKTPUYECKUNA 3apsisl, MPOBOAHUKH, TTOIYIIPOBOJHUKH, AUIIEKTPUKH, (POTOIEMEHT, BEIIECTBO,
TEJI0, 00BbEM, arperaTHoe COCTOSIHWE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTAJUIMUYECKAsT PEHIETKa,
CIUIaBbl, (PU3MUYECKUE BEIMYMHBI, CIMHUIBI HM3MEPEHHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
CouHre.

buomorusi:  ¢dorocunTe3,  apixanume, Oumocdepa, IKOCHCTEMa, MHHEpAJIbHBIE  YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBI, MUTATEJIbHbIE BELECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/BI, MOJIE3HBIE UCKOMIAEMbIE, TOTUIUBO,
BOJTHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

[IpenMeTHBIMH pe3yabTaTaMH OCBOCHMS MPOTpaMMBbl «3aHUMATEIbHAs XUMUSD) SIBISIIOTCS CIEAYIOLIUE
3HAHUS U YMEHUS:

- YMEHHE HUCII0Ib30BaTh TEPMHUHBI «TEJI0», «BEIIECTBO», «XUMUYECKHUE SIBICHUSD, KMHAUKATOPBD)

- 3HaHHE XMMHUYECKON MOCY bl U MPOCTEUIIET0 XUMUYECKOTO 000py10BaHUs

- 3HaHHe MPaBUJI TEXHUKH 0€30MaCHOCTU IpH paboTe ¢ XMMUUYECKUMHU BEIeCTBaMU

- YMEHHE OIpeNesITh MPU3HAKH XUMHUUECKUX pPeaKLuii

- YMEHHS ¥ HaBBIKH IPU MPOBEICHUN XUMUYECKOTO 3KCIIEPUMEHTA - YMEHUE MPOBOJAUTH HaOIIO/IEHUE

3a XUMUYECKUM siBiieHHeM OOydaromuiicss MOJydUT BO3MOKHOCTb HAyUYUTHCS:

*HICIIOJIb30BaTh MPHU NMPOBEACHUM IpakThuueckux padot mHcTpyMeHThl UKT nns 3amucu m oOpaboTku
nH(GOpMalUY, TOTOBUTH HEOOJIBIINE IPE3EHTALUH 110 Pe3yabTaTaM HAOII0ICHUN U OIBITOB;

*MOJEIUPOBaTh OOBEKTHl U OTAEIbHBIE MPOLECCH PEATBHOIO MUpPA C UCIHOJIb30BAHUEM BUPTYalIbHbIX
1a00paTOpHii 1 MEXaHU3MOB, COOpaHHBIX U3 KOHCTPYKTOPA;

*[10J1b30BaThCSl MPOCTBIMU HAaBBIKAMU CAaMOKOHTPOJISI CaMOYYBCTBHUS [UIl COXPAaHEHMs 310pPOBbS,
OCO3HAHHO BBINOJHATh PEXUM JIHs, IPABUIIA PALIMOHAIBHOTO MUTAHUS U JTUYHON TUTHEHBI;

*BBINIOJIHATH [TpaBUiIa 0€30M1aCHOI0 NOBEJECHUS B 1oMe JINYHOCTHBIMU PE3yJIbTaTaMu SIBJISIFOTCS:

*(opMHpOBaHUE OTBETCTBEHHOTO OTHOLIEHMSI K YUEHUIO, TOTOBHOCTU U CIIOCOOHOCTH OOYYaIOIIMXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTUBAIIMH K OOYYEHHIO U NIO3HAHUIO;

*(opMHpOBaHUE LIETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOILEI'O COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKU U OOILECTBEHHOM MPAKTUKH;

*pa3BUTHE OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHBIM IOCTYIIKaM;

s¢opMHpOBaHHE  KOMMYHHMKATMBHOM  KOMIETEHTHOCTH B mpolecce  00pa3oBaTeNbHOH,
yueOHOMCCIIe10BaTeIbCKON, TBOPYECKON U IPYTrUX BUJIOB JESATEIbHOCTH.

MeranpeaMeTHble pe3ynbTaThl:

B pesynbraTe ocBoeHUs Kypca 00ydarolmuecs: Hay4aTcsi:

*aHaJIM3UPOBATh OOBEKTHI C BBIJICIIEHUEM CYLIECTBEHHBIX U HECYILECTBEHHbIX IPU3HAKOB,;

*CpaBHMBAET M0 33JJAHHBIM KPUTEPHUSIM J1BA TPH OOBEKTA, BbIIENSAS JBA-TPH CYLIECTBEHHBIX NPU3HAKA,;

*IIPOBOANT KJIACCU(UKAIMIO 110 3alaHHBIM KPUTEPUSIM;

*CTPOUTH PpACCY)XKICHHS B (popMe CBSA3M NPOCTBIX CYXKJICHMH 00 0OBEeKTe, CBOWCTBAaX, CBSI3X;
OTIpeNIeNATh MOCIeI0BATENbHOCTD BBINOJIHEHUS JAEHCTBHM; COCTABIATh MPOCTEHUIITYI0 HHCTPYKLHUIO U3 JIBYX-
TpexX 1IaroB; MOHMMAaThb HWH(POPMAlLIMIO, TPEICTABICHHYI0 B HEsIBHOM Buue. PerymsatuBHble YVY/I:
IUTAHUPOBATh W BBIMIOJHATH CBOM JIGHCTBHS B COOTBETCTBHM C IIOCTAaBJICHHOM 3agaueil M YCIOBUSIMHU €€
peanu3aruu;

*IIPUHUMATh M COXPAHATH yueOHBIE IIENTM U 3aJlau; OLIEHUBATh MPABUIHLHOCTH BBHITIOJIHEHUS JEHCTBUS
Ha YPOBHE PETPOCIEKTUBHOM OLICHKH.

KommynukatusHbie YV /I:

*CTPOMUTH NOHATHBIC A MMapTHEPA BBICKA3bIBAHUS IIPHU 00BICHEHHHU CBOETO BBI60pa;



*(opMyIUpOBaTh U 337aBATh BOIIPOCHIL.

B pesynbraTe NpOXOXkAEHUS NPOrPaMMHOIO MaTepHana, y4alluiicd HUMEET npeocmasieHueo:o

IIPUKIIATHOM HAIPABJICHHOCTU XUMUU;

HEOOXO0JUMOCTH COXPAHEHUS CBOETO 37I0POBbS U 3I0POBbs OyIyIEro MOKOJICHNUS;
0 BEIIECTBAX U MX BJIMSHUSA HA OPraHU3M YEJIOBEKa; O XUMUYECKUX MPodeccusix.

Vuyaniuecs J0KHBI 3HAMD.

[TpaBuma 6e30macHOCTH pabOTHI B Ta00OPATOPHH U OOPAIIEHUS C BEIECTBAMU;

[IpaBuna c6opku u paboThl 1a00PATOPHBIX TPUOOPOB;

Omnpenenenre Macchl 1 00beMa BEILIECTB;

[IpaBua S5KOHOMHOTO PAacX0/a TOPIOUETO M PEAKTUBOB

Heo0xoauMocTh yMEPEHHOTO yIIOTPEOIeHUS BUTAMHHOB, OSIIKOB, YKHPOB U YTIICBOJIOB JUIS
3I0pOBOTO 00pasa )KM3HU YEJIOBEKA;

[TaryOHOe BIMsTHHE NTHBA, HEKOTOPBIX MUIIEBBIX JO0ABOK Ha 3/I0pPOBBE YEIIOBEKA,
KadecTBeHHBIE peakiiui Ha OCJIKH, YIIIEBOIbI;

CriocoObl penieHnst HeCTaHAAPTHBIX 3a/1a4 Y Yaruecst 10HKHBI yMems.

OmnpenensiTe 1eNb, BBLACTATh OOBEKT HCCIEIOBAHUS, OBIAJETh CIIOCOOAMH PErHCTPaluu
MoJtyueHHO# uHpopmanuu, ee 00paboTKH U 0POPMIICHHUS;

[Tonp3oBaThbcst HHGOPMAITMOHHBIMU MCTOYHUKAMHM: CIIPaBOYHUKaMU, VHTEpHET, y4eOHOM
JINTEPATYPOH.

OcymiecTBIATH JIa0OPATOPHBINA IKCIIEPUMEHT, COOTIOAAsI TEXHUKY 0€30MMacHOCTH;
paboTaTh CO CTEKIOM M PE3MHOBBIMHU IMPOOKAMH TPU TPHUTOTOBICHUH MPHOOPOB IS
MIPOBEJICHUS OTIBITOB;

OCYILIECTBIISTh KPUCTAJUIU3AIIMIO, BBICYIIMBAaHKE, BBIMAPUBAHUE, ONPEACIATh IUIOTHOCTh
HCCIIETyeMbIX BEIECTB;

Onpenensars KaueCTBEHHBIN COCTaB, a TaK K€ HKCIEPUMEHTAIbHO JOKa3bIBaTh (PU3NUYECKUE
Y XUMHUYECKUE CBOMCTBA UCCIIEyEMbIX BEIIECTB;

[TonmygaTs pacTBOPHI € 3aJaHHON MAacCOBOM JI0JIeH U MOJISIPHOW KOHIIGHTpanuen, paboTarhb
C pacTBOPaMHU Pa3IUYHBIX BEIIECTB;

Haxonuts npobiemMy u BapraHThI €€ pelIeHuUs;

PaGorate B coTpyqHHYECTBE C YJ€HAMH TPYIIbI, HAXOAUTh M HCHPABIATh OIIMOKU B
paboTe APyrux y4acTHUKOB IPYIIIIbI;

VYBepeHHO nepxaTh ceOs BO BpeMs BBICTYIUICHHS, MCIOJIb30BaTh Pa3IMYHbIE CpPEICTBA
HArJITHOCTU MIPU BBICTYIUICHUU.

Bectu auckyccuto, 0TCTauBaTh CBOIO TOUYKY 3pEHUS, HAUTU KOMIIPOMICC;

[IpoBOIUTH COLIOIPOC HACENIEHUS: COCTABJIATH BOIPOCHI, YMETh OOMIATHCS. Yualuecs
JOJIKHBI g1adems. HaBbikaMu 00paOOTKH MOJIydeHHOW HMH(pOpManuu U oQOpMILTH €€ B
BHJIE cOOOIIeHus, pedepara Uil KOMIIBIOTEPHOU MPe3eHTANH

HaBbikaMu SKCIepUMEHTaIbHOTO MTPOBEICHUSI XUMUYECKOTO aHAaIN3a.

MOHI/ITOpI/IHF PE3YJIbTAaTOB BBITIOJIHCHU A Lenen u 3aaad IporpaMMEI IIPEATIOIaracTt Ha6J'II-OI[eHI/Ie 3a
ACATCIIbHOCTBIO YUAIIIUXCA Ha YPOKaX, OTCICIKHNBAHUEC KOJIMYCCTBA YUAIIUXCA, 3aHUMAOIINXCA
HCCIIeN0BaTEIbCKOM 1 HpO@KTHOI\/’I JIeSITEILHOCTBIO U €€ PE3YIBbTATUBHOCTBIO.

q)OpMaMI/I MNOABCACHUA HUTOIOB peajin3aluu neiae u 3amad nporpaMmabl KpYyKKa «3aHuMaTenLHas
XUMUA» ABJIAOTCA: Y4aCTHUC 06yqa}oumxc;{ B OJIUMIIMAJIaX H KOHKYpCax, OpPraHu3yCeMbIX praBJ’ICHI/ICM
O6pa3OBaHI/I}I HCTPOHaBJ'IOBCK-KaM‘-IaTCKOPO TOpOJACKOIr'0o OKpyra.

OPTAHU3AIMAI TPOEKTHON 1 YYEBHO-UCCJIEJOBATEJILCKOW

AEATEJIBHOCTUOBYYAIONINUXCA




B mpenonaBaHuM XMMHHM OCHOBHAS 3a/lada YYHUTENsl COCTOMUT B TOM, YTOOBI 3aWHTEPECOBAThH YUAIUXCS
MPOLIECCOM TO3HAHUS, HAyYUTh HMX CTABUTHh BOMPOCHI M TMBITATHCS HAWUTH HA HUX OTBETHI, OOBICHATH
pe3yNIbTaThl U JIENaTh BHIBOJABI. [Ipy BKIIFOUEHUU MCCIEAOBATEILCKON IEATEIHPHOCTH B MPOIECCe O0YUCHHUS,
MPEXJIe BCEro, HE0OX0AMMO MTPOAHATIM3UPOBATH YCIOBUS €€ peaTu3alliu:

. JMATOTUYECKOE B3aMO/ICHCTBUE YYCHUKA U TIE/Iarora;
. KOMIIETCHTHOCTbD T1€/]arora;

. CIOCOOHOCTH Y4YaIIuXcs;

. rpaMOTHast OpraHu3alyst y4eOHOT0 HCCIeJOBAHUS.

@®opMbl OpraHu3al y4eOHO-UCCIIEJOBATEIbCKON JEATENIbHOCTH MOTYT OBbITh KaK YPOYHBIMHU, TaK M
BHEYPOUHbIMU. Y4eOHbIE MCCIEJOBAaHUSA Ha YpOKax JENalT MPOIECC H3YyYEHUS XUMHHM HHTEPECHBIM,
yBJIEKaTEJIbHBIM, TaK KaK OHHU JIal0T BO3MOYKHOCTb J€TSM B pe3y/bTare HAOMIOACHUS, aHAJIN3a, BBIIBUKCHUS
TUIOTE3bI U €€ IPOBEPKH, GOPMYIUPOBKH BbIBO/Ia — IIO3HAHKUE HOBOTO.

TEMATHUYECKOE IINTAHUPOBAHUE

Ne Tema KonuuectBo 4acos Dopma ONEeKTpOHHBIE
i\ nposeoeHus. (udposbIe)
sansmu 00pazoBaTenbHbIC
pecypcel
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pabora B KaTaJyor
rpymmnax, oecena- 1rpoBoro
JeKIus 00pa30BaTENbHOrO
KOHTEHTA.




aH aK

2 KonnuyecTBeHHBIN aHAIN3 U €r0 3HAUEHHE. 10 Becena-nexuus https://educont.ru/-
Knaccugukanus MeToqoB KOTUIECTBEHHOTO KaTaJior
aHanm3a uudposoro

00pa30BaTEIBHOTO
KOHTEHTA.

3 | Xumus B ObITY 38 Pemrenwnie 3agau, | https://educont.ru/-
pabora B KaTaJyor
rpymnmax uudposoro

00pa30BaTEIBHOIO
KOHTEHTA.
4 | BecoBoii (rpaBUMETPHUIECKHUI) aHATTH3 12 IMpakTrueckast https://educont.ru/-
pabota KaTaJor
udpoBoro
00pa30BaTEIBHOIO
KOHTEHTA.
5 | OObeMHBIH (THTPUMETPHYUECKHIA) aHATIH3 24 IMpakTrueckast https://educont.ru/-
pabora KaTaJjior
nudpoBoro
00pa30BaTEIBHOIO
KOHTEHTA.

6 | Pacuérnbie 3agaun 32 Pemenue 3amay, | https://educont.ru/-
pabora B KaTajor
rpymmax U(PPOBOTo

00pa3oBaTeIpHOrO
KOHTEHTA.
HUroro: 136
KAJIEHIAPHO-TEMATUYECKOE IIJTAHMPOBAHUEK
pabovei mporpamMme 1Mo BHEYPOUHOU JICITSIIbHOCTH
«XHMUS Ha CTPa)Ke 3/I0POBbs YesioBeKay, 10-11 kimacehl
Ne Nara Tema ypoka KoanuecrBo | Jlara
4acoB
1 ¢




10 xiaace

1-2 BBonHoe 3anatue
3-4 OzHakomyicHHE C KaOWHETOM  XUMUH U
M3YYCHHUE MPABUI TEXHUKH 0€3011aCHOCTH
5-6 3HAKOMCTRBO C JIaDOPaTOPHBIM 000PYAOBaHUEM.
7-8 HarpeBarensHbie prOOPHI U MOJIH30BAHUE UMH.
9-10 B3pemmuBanue, GUIBTpOBAHHE U MTEPETOHKA
11-12 BelltapuBanue U KpUCTAILIU3ALIAS
13-14 OcCHOBHBIE TPUEMBI paOOTHI C TBEPJIBIMH,
KUIKUMH, Ta3000pa3HBIMHU BEIISCTBAMHU.
JlaGopaTopHbIe CIIOCOOBI TTOTYYSHHS
HEOPraHUYECKHUX BEIECTB
15-16 [IpuroroiieHHE PaCTBOPOB B XMMUYECKOH
J1a00paTOpPUH U B OBITY
17-18 Kpucramioruapatst
19-20 3aHUMAaTENbHBIC OIBITHI ITO TEME:
XuMHuecKre peakiini BOKPYT Hac.
21-22 KonmuvecTBeHHBIN aHAIH3
23-24 0030p METOIOB KOJUYECTBEHHOI'O aHAIN3a
25-26 XuMHUYecKAe METO/Ibl KOJTMYECTBEHHOTO aHAIN3a
27-28 dusrueckrne METo/bl KOTHYECTBEHHOTO aHAIH3a
29-30 OH3UKO-XUMHYECKHE METOJIB KOJTHYECTBEHHOTO
aHanm3a
31-32 berroBas xumus
33-34 [Ipaktukym-uccnenoBanne «Mormuye CpeacTaa
JUTSL TIOCYBI»
35-36 3ansaTre - urpa «MBUTbHBIE TTy3BIPI»
37-38 XuMus B IpUpoIe
39-40 XUMUS ¥ 9EIIOBEK
41-42 XuMusd 1 MeIULIMHA
43-44 benku, JKUPBI, YIIIEBOJBI B
MUTAHUH YETTOBEKA
45-46 BuramuHs
47-48 [Tumessie noOaBKU




49-50

HpaKTI/IKYM-I/ICCJ'I CIOBaHNC «Ywurcen»

51-52 [IpakTukym-uccinenoBanue «MopoxeHoe»

53-54 [IpakTukym-uccinenoBanue «lllokomamy

55-56 [IpakTukym-uccieqoBanue  <«OKeBarenbHas
PE3MHKa

57-58 TaiHb! BOAbI

59-60 [pakTukym-uccienoBanue «l a3upoBaHHbIC
HAITUTKI

61-62 [paktukym-uccienoBanue «MUHeEpaITbHBIE BOIBD»

63-64 [MuBHO# anmKoronm3m

65-66 [pakTukym-uccienoBanue «Yaii»

67-68 [IpakTuxym-uccienoBanue «MoaoKo»

11 kaacc

1-2 Ocaxmaemas u BecoBas (OPMBI, TpeOOBAHUSI K
HUM

3-4 JIOCTOMHCTBA 1 HEIOCTATKU BECOBOT'O METO/IA

5-6 [IpumMepsl BeCOBOro aHaIM3a

7-8 BsBemmBanue BemectB. Pabora ¢ MeH3ypkamu U
IUIeTKaMu U1t otOopa pactBopa. Ilpoenenne
ocaxxieHusa. @DwibTpoBaHWE W TIPOMBIBAHHE
ocaJKa.

9-10 Onpenenenue noHos Ba®* B pactBope xnopuia
Oapwus

11-12 Onpenenenne nonos Fe** B pactope xmopuma
xenesa (111)

13-14 CyImHOCTb TUTPUMETPUIECKOTO aHAIIN3a

15-16 TpeOoBaHUsT K TMPOTEKAEMBIM PpEAKIUSAM IIpH
00beMHOM MeToze. CyIHOCTh TUTPOBAHUSI.

17-18 PabGoumit  pactBop.  Xumuyeckas  ToOCyza,

MpUMeHsieMasi TIPU TUTPOBAHUHM U TPeOOBaHUS K
Hell. BrlpakeHWe KOHIEHTpalud B OOBEMHOM
ananmze. THAMKATOpHI.




19-20

Knaccudukanuss THTPpUMETPHUYECKHX METOHOB:
HeHTpaau3alny, OCaKICHUS,
KOMITJIEKCOOOpa30BaHHU4,
OKHCIHTEIFHOBOCCTAHOBUTEIbHBIE (HOTOMETPHS,
MepMaHraHaTOMETpUsi)  METOJbI. CymrHocTb
Ka)KJI0T0 METO/a. Paboune pacTBOpHI,
MIpUMEHsIEMbIE TIPH KaXKJOM U3 3TUX METOJIOB.

21-22 [Ipurorornenue 0,1 H. pactBopa kapOoHaTta
HATPHSI
23-24 YcTaHoBIEHHE HOPMAJIBHOCTH COJISTHOM KHCIIOTHI
25-26 OnpezeneHrie KOHIEHTPAIUU KUCIIOThHI HITH
IIEJI0YH METOJIOM TUTPOBAHUS
27-28 OKHUCIUTENLHO-BOCCTAHOBUTEIbHBIA METOIBI
(oxcuoumeTpus).
29-30 ITepmanranatomerpus. [lpurorosnenne pabouero
pacTBoOpa repMaHraHaTa HaTpUs
31-32 Onpenenenrie BpeMEHHOH UM KapOOHATHOM
JKECTKOCTH BOJIbI METOJIOM HEHTpaIn3aiuu
33-34 Honomerpus.IIpurorosnenue padbouero
pactBopaunoja
35-36 OnpezeneHue M B pacTBOPE
37-38 3aKOHOMEPHOCTH  TPOTEKaHWS  XUMHUYECKHX
peakiii. CKOpOCTh XUMHUUYECKUX PEAKITHI
39-40 3aBUCHMOCTD CKOpPOCTH peakiui oT
KOHIICHTPAIMH PEarnpyroIiX BElecTB
41-42 3aBUCUMOCTH CKOPOCTH peaKInii oT
TEMITEPaTypel W OT TPUPOIBI PEarHpyONIHUX
BEIIIECTB
43-44 XHUMHYECKOE paBHOBECHE.
45-46 TepMoxuMHUUECKHE PACUETHI
47-48 BriBog XUMUYECKUX bopmyn BEIIICCTB.
[IpocTeiimas i sMmupudeckas hopmyna.
WctrHHas nim MonekynspHas Ghopmyria
49-50 3ajaun Ha HAXOXKJCHUE HEM3BECTHOTO B
pacTBopax
51-52 PactBopumMocTh
53-54 OCHOBHBIE  KOJHMYECTBEHHBIE XapaKTEPUCTHKH
BEIIIECTBA: KOJIMYECTBO BEIECTRA,
Macca, 00beM
55-56 3aJaun Ha HaXOXKJCHUE MPOLEHTHOIO COAEPKAHUS
BEIIIECTBA B PACTBOPE
57-58 3agaun Ha HAXOXAECHUE BBIXOJA IPOAYKTOB
[peaKknun
59-60 Paz0op 3a1a4y MOBBIIIEHHOT'O YpOBHS]
CIIOXKHOCTH
61-62 Paz36op 3amau u3z EI'D o xumuun
63-64 3anaun Ha yriyOiieHre 3HaHUH 10 Kypcy XUMHU




65-66

Pa3bop omuMIMaIHBIX 33724 U 3aTaHUH

67-68

PezepBHOE BpeMst (MTOrOBOE 3aHSTHE)




	10 класс. Раздел 1. Химическая лаборатория (20 ч.)
	Раздел  2.  Количественный  анализ  и  его  значение.  Классификация  методов количественного анализа (10 ч.)
	Раздел 3. Химия в быту (38 ч.)
	11 класс. Раздел 4. Весовой (гравиметрический) анализ (12 ч.)
	Раздел 5. Объемный (титриметрический) анализ (24 ч.)
	Раздел 6. Расчётные задачи (32 ч.)
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