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IHosicHuTEeIbHAA 3aIUCKA

Pabouas mporpamMma no npeaMery «Xumus» JUisi o0ydaromuxcs 8 -9 Ki1accoB cocTaBlieHa B COOTBETCTBHH C TPEOOBaHUSIMU K PE3yJIbTaTaM OCBOCHHUS
OcHOBHO# 00pa30BaTENLHOM MIPOTrPAMMBI OCHOBHOTO 00111eT0 00pasoBanus MKOY ByrakoBckoit cpenHeit 001eodpa3oBaTeIbHOMN MIKOJIBI.

[TporpaMma opueHTHpOBaHA HA pealin3aliio O0y4YeHHs B LIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOM M TEXHOJIOIMYeCKON HampaBieHHocTell «Touka
pocta», coznanHoro Ha 6aze MKOYVY Byrakosckoit COIl ¢ nenpro pa3BuTusl y 00y4aIONIMXCSl €CTECTBEHHOHAYYHOM, MaTeMaTH4YeCKOH, HH(OpMAI OHHOM
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO M KPEATHBHOI'O MBILIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOU
HAIpPaBJICHHOCTH, a TaK XK€ JUIsl MPaKTHYECKOW 0TpabOTKH yuyeOHOro MaTepuaiia no yuyeOHsIM npeaMeram «Duznkay, « Xumusy», «buomorus.

Ha 6a3ze mnentrpa «Touka pocta» oOecnedyuBaeTcsi peanusaius oOpa3oBaTeIbHBIX MPOrpaMM, pa3padOTaHHBIX B COOTBETCTBUU C TpeOOBAHUSIMHU
3aKOHOJATENLCTBA B chepe 0Opa3oBaHus U ¢ yU4ETOM pekoMeHaanuil denepanbHOro oneparopa yueOHoro nmpeamera «XuMus». OOpa3zoBareiabHas IporpaMMa
MO3BOJISIET UHTETPUPOBATh pealn3yeMble 371€Ch MOAXO0/bI, CTPYKTYPY U COAEpKaHHUE MPH OpraHu3aluu 00ydeHus XUMHUH B 8§ - 9 Kiaccax, BHICTPOCHHOM Ha
6a3e J1r000ro0 U3 JOCTYMHBIX yueOHO-MeToandeckux KomiiekcoB (YMK). Mcnons3oBanne o0opynoBanus neHTpa «Touka pocTay Mo3BOJSET CO3AATh YCIOBHSL:

* ISl pacIIMPEHUs COAEPKAHUS IIKOJIbHOTO XMMHUECKOI0 00pa3oBaHMs;

* ISl IOBBIIIEHUS [T03HABATEJILHON aKTUBHOCTU 00yYalOUIMXCs B €CTECTBEHHOHAaY4HOI 00J1acTy;

* IS pa3BUTHS JIMYHOCTH peOeHKa B mpoliecce oOyueHUs XMMHH, €ro CIOoCOOHOCTEH, (OPMUPOBAHUS U YJOBJIETBOPEHUS COIMAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTE;

* Juist paboThI ¢ OJJaPEHHBIMH IKOJIHHUKAMU, OPraHU3alMU UX Pa3BUTHUS B PA3IMYHBIX 00JIACTAX 00pa3oBaTEIbHON, TBOPUECKON JIEATETLHOCTH.

[Tpumensist mudposie MabopaToprn «ApXUMEI» Ha yPOKaX XUMHUH, yJaIIUECs] CMOTYT BBIIOJIHUTH YacTh IPAKTUIECKUX paboT, 1a00paTOPHBIX OMBITOB
1 DKCIEPUMEHTOB 10 IPOrpaMMe OCHOBHOM IIKOJIBI.

Y4eOHUKH:
Pymsutuc I'. E., ®enpaman @.I". Xumus. Heopranmdeckast xumusi. 8 kiacc: yue0. ais o0ieodpaszonar. yupexaenuii. — M.: [Ipocsemnienue, 2018 r.
2. Pymurtuc . E., ®enpaman @.I'. Xumus. Heoprannueckas xumus. Opranndeckas XuMus 9 kiacc: y4ued. 1uist 00meo0pa3oBat. yupexkaeHuid. — M.:
[Tpocsemienne 2018 r.
Mecro npenmMera B ydeOHOM IJ1aHe: 00s13aTeIbHas 4acTh.
[TpeamerHas 0671aCTh: €CTECTBEHHO — HAyYHbBIE IPEIMETHI.
[Iporpamma nmeet 0a30BbIi YpOBEHb, paccUMTaHa Ha oOydarouuxcs 8-9 KiaccoB OCHOBHOM 00111€00pa30BaTEeIbHOM IKOJIBI.
KonnyecTBo yueOHbIX 4acoB, Ha KOTOpBIE paccunTaHa mporpamma: 136 gacos.

=

Knacc 8 xiacc 9 xitacc
KonnuecTBo yueOHBIX HElETb 34 34
KomnuuecTBo 4acoB B HEAETIO, U/HE]. 2 2
KomuyecTBO 4acoB B roj, 4/Toj 68 68

IInanupyemble pe3yabTaThl H3y4eHHs] Y4eOHOT0 NpeaMeTa

W3yuenne XMMUM B OCHOBHOM IIKOJIE HAIPaBJICHO Ha JOCTH)KEHHE OOY4YaroIIMMUCS JMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX pe3yJIbTaToOB
OCBOEHUS y4eOHOI0 IpeIMeTa.
JIn4HOCTHBIE pe3y/IbTaThl



JInuHOCTHBIE PE3ybTaThl OCBOCHHUS NMPOIPAaMMBbl OCHOBHOTO O0IEro oOpa3oBaHUsl TOCTUTAIOTCS BXoJe OOyYeHHMs XMMHUHU B €IMHCTBE Y4eOHOU WU
BOCIIUTATENbHON JesATesnbHOCTH OpraHu3alii B COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKUMM COLIMOKYJIBTYPHBIMUU JYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMH, TPUHATHIMA B OOIIECTBE MpaBHJIAMH W HOPMaMH IOBEACHUS, U CIIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHUS, CaMOPa3BUTHS U COLUATU3AINH
o0y4Jaronmxcs.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YUCIIE B YACTH:

ITaTpuoTHYecKoro BOCHUTAHUA

1. 1IEHHOCTHOIrO OTHOUIEHMS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJIEJIMIO, IOHUMAHMsI 3HAUEHNSI XUMUYECKOW HayKu B KU3HU
COBPEMEHHOI0 O0IIECTBa, CIIOCOOHOCTH BIIa/leTh JOCTOBEPHON MH(pOpMaLMEl O MepeIOBbIX JOCTUKEHHUAX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHOW XMMUM,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00YCTPONCTBE MUpPa U OOILECTBA;

I'paxxnaHcKkoro BOCIMTAHUS

2. TPEICTaBICHHs O COIMAIbHBIX HOPMax W MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJJICKTHBE, TOTOBHOCTHM K pPa3HOOOpPA3HOM COBMECTHOM
NS TeIbHOCTH NIPH BBIIIOJHEHUN y4eOHBIX, ITO3HABATENIbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX IPOEKTOB, CTPEMIICHHS K
B3alMOIIOHUMAHHUIO U B3aUMOIIOMOIIM B IPOLECCE 3TOM yueOHOW NEesATENIbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHHE U MOCTYIKU CBOMX TOBApUILIEH ¢
MO3UIIMK HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUIN IOCTYIIKOB,;

IleHHOCTH HAYYHOT'0 O3HAHUS

3. MHUPOBO33pPEHUYECKHUX MPEACTABICHUHN O BEIIECTBE U XMMUYECKON PEaKLUU, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIOIINX
OCHOBY JIJIsl IOHUMAaHMsI CyIITHOCTU HAyYHOM KapTHHBI MUpPA; IPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbl, B3AUMOCBS35X YEJIOBEKA C
IPUPOJHOM Cpeoil, O POIM XMMUHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

4. TO03HaBaTEJIbHbIX MOTHBOB, HAaIlPaBJICHHBIX Ha IOJyYEHUE HOBBIX 3HAHUU 10 XUMHH, HEOOXOIUMBIX JUIsl OOBSICHEHUS HAOJI0JaeMbIX IPOLECCOB U
SIBJICHHI;

5. TO3HaBaTeIbHOM M MH()OPMALMOHHOW KYJIbTYPHI, B TOM UYHCJE€ HaBBIKOB CAMOCTOSTEIBHOM pabOThl C Y4eOHBIMH TEKCTaMHM, CIIPAaBOYHOM JIMTEpaTypoil,
JOCTYIHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHA;

6. wuHTepeca K OOYYCHHIO W TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K €CaMOOOpa30BaHUIO, HMCCIIEOBATENBCKON JEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HAINPaBJIEHHOCTH U YPOBHsI 00y4YeHMs B JaJibHEHIIEM;

®opMupoBaHus KyJbTYPbl 310POBbs

7. OCO3HaHUS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0pOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHUS IOCIEACTBUN U
HENPUSTHUS BPEIHBIX MPUBBIYEK (YHOTPEOJIEHUS alKoroJsis, HApKOTHUKOB, KYpeHHUsI), HEOOXOIUMOCTU COOIOJICHHS MpaBmil 0€30MaCHOCTH IPU OOpaIeHHUHU ¢
XMMUYECKMMH BEIIeCTBAMH B OBITY U peallbHON KHU3HH;

Tpynosoro Bocnutanus

8. KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO MOJE3HOH, yueOHO-MCCIIE0BATEIbCKOM, TBOPUECKON M IPYTHUX BHJAX JESATEIbHOCTH; MHTEpeca K
MPaKTUUYECKOMY HM3y4eHHUIO Mpodeccuil U TpyAa pa3iMyHOTO pojAa, B TOM YHUCIIE HA OCHOBE IMPHMEHEHHUS IMPEIMETHBIX 3HAaHUN MO XUMHH, OCO3HAHHOIO
BbIOOpA MHIMBUAYAILHOW TPAEKTOPUHU MIPOAOIDKEHNUS 00pa30BaHus ¢ y4ETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U
oTpeOHOCTEH;

JKOJIOTHYECKOI0 BOCIINTAHUS

9. 9KOJIOTHYECKH IIEIeCO00pa3HOTO OTHOUICHUS K PUPOE KaK HCTOYHHKY JKM3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAaHUS, TOHMMAHHUS IIEHHOCTH 37I0POBOTO
u 0e30macHOro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U NCUXUYECKOMY 370POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOICHUS
IpaBWJ1 O€30MacHOr0 NOBEIEHUs IPU paboTe ¢ BELIECTBAMH, a TAK)XKE B CUTYaLUsIX, YIPOKAIOIIUX 3JOPOBBIO U )KU3HH JIIOJIEH;

10. cnocoOHOCTH MPUMEHSTh 3HAHUS, MOJIydyaeMble TIPU U3YUYEeHUH XUMHH, I PELICHUs 3a/]a4, CBI3aHHBIX C OKpY’Kalollel NPpUPOJHON Cpeoi, MOBBIICHUS
YPOBHS SKOJIOTMYECKOM KYJIbTYphl, 0CO3HAHHUS INI00AJTFHOTO XapaKTepa IKOJIOTHUYECKUX MPoOJIeM U MyTel UX pelIeHus MOCPeACTBOM METOI0OB XUMUU;



11. skomoru4eckoro MBIIJICHUSA, YMCHUSA PYKOBOJACTBOBATLCS UM B HOBHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COI_II/IaHI:HOI\/'I IIPaKTUKC.

MeTanpeaMeTHbIE pe3y/IbTaThl

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIJEIAIOT 3HAUUMBIE 7151 JOPMHUPOBAHUS MUPOBO33PEHHsI OOLIIEHayUHbIE TIOHATHS (3aKOH, TEOPHs, IPUHIIMII,
runoTesa, (hakrt, cucrema, Mmporece, IKCIEPUMEHT U JAp .), KOTOPbIE UCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax M MO3BOJIIOT HA OCHOBE
3HaHUH U3 3TUX NpeAMETOB (POPMUPOBATH MPEICTABIECHUE O LIEJOCTHONM HAy4YHOW KapTHHBI MHpa, U YHUBEpCaJbHble yueOHble JeiicTBUs (0O3HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISATUBHBIE), KOTOpPBIE 00ECTIeYNBaOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIbHOMY IITAHUPOBAHUIO U OCYIIECTBICHUIO yUEOHOM
JESTEIIBHOCTH.

MertanpeamMeTHble pe3yabTaTbl OCBOEHUS OOpa3oBaTEIbHOM IMPOrpaMMbl MO XMUMHMM OTpPa)kalOT OBJIAZICHHE YHHBEPCAJIbHBIMU I103HABATEIIbHBIMU
JECUCTBUAMH, B TOM YHUCIIE:

Ba3oBbIMH J10rHYecKHUMH A CTBUSIMU

1) yMeHHEM HCHONB30BATh HPUEMBI JIOTUYECKOTO  MBIIUICHHS TPH OCBOCHUU 3HAHHWI: PACKPBIBATH CMBICT XUMHYECKUX IMOHSATUN (BBIICIATH HX
XapaKkTepHbIe MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMHU HOHSATHSIMH), MCIIOJNB30BaTh MOHITHSA JJISI OOBSICHEHHS OTIENbHBIX (JaKTOB U SIBICHUI,
BbIOMPATh OCHOBAHUS W KPUTEPUU I KIacCU(UKALMK XUMHMUYECKUX BEIIECTB M XMMHUYECKUX PEAKLMH; yCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBA3U
MEXTy 00BEKTaMU U3YYEHHSI; CTPOUTD JJOTHYECKHE PACCYKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 10 aHAIIOTHH); JIJIaTh BHIBOJIBI M 3aKIIFOUCHHUS;

2) yMEHHEM MPHMEHSATh B MPOLIECCE MO3HAHUS MOHATHUS (MPEAMETHBIC U METANpPEIMETHBIC), CAMBOJIMUYCCKUE (3HAKOBBIC) MOJIEIH, HCIOJb3yeMbIC B
XMMUH, TPe0Opa30oBBIBATh MIMPOKO MPUMEHIEMbIE B XUMUHU MOJICIbHbBIC MIPEJCTABICHNUS — XUMHUYECKU 3HAK (CUMBOJ AJIEMEHTa), XUMHUYEcKasi GpopmyIia u
YpaBHEHHE XUMHMUYECKOW peakluuM — IMpU pelleHUuH Yy4yeOHO-NO3HABATENbHBIX 3aJad; C Y4YETOM OHTUX MOJIEJIBbHBIX MPEICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHbIC NMPU3HAKU M3y4aeMbIX OOBEKTOB — XWMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIHii; BBISIBIATH OOLIMEe 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBA3M U IIPOTUBOPEYMS B M3Y4aeMbIX IIPOLIECCaX U SBJICHMSX; IPeUlaraTb KPUTEPHUU Ul BBIABJICHMS 3TUX 3aKOHOMEPHOCTEN U
MIPOTUBOPEUYUI; CaMOCTOSITEIbHO BBIOMpPATh cCIOCO0 pemieHus y4yeOHOM 3ahaud (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIIeHMs, BbIOWpaTh Haumbosee
MOJXOASAIINH ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB);

Ba3zoBbIMHM Hccile10BaTeILCKMMU 1eHCTBUSIMHU

3) yMeHHEM HCIIOIb30BaTh MOCTABICHHBIC BOIPOCH! B KAYECTBE HHCTPYMEHTA MMO3HAHMUS, 4 TAKIKE B KAYECTBE OCHOBBI JUISl (JOPMHPOBAHUS THUIIOTE3bI 110
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHMIA;

4) npuoOpeTeHre OMbITa 10 IIAHUPOBAHUIO, OPraHU3AMU M MPO- BEICHUIO YUCHHYECKHX SKCIEPHMEHTOB: YMEHHE HaOII0/aTh 3a XOJOM Ipoliecca,
CaMOCTOSITENILHO IPOTHO3UPOBATh €ro pe3yibTar, PopMyIHpoBaTh 0000IEHUS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIIATD
OTYET O MPOIEeTIaHHOM padoTe;

Paboroii ¢ nundopmanueit

5) yMmeHHeM BbIOMpATh, aHATU3UPOBATh U WHTEPIPETUPOBATh WH(OPMAIMIO PA3IMYHBIX BHIOB M (OPM MPEICTABICHUS, MONYyYaeMyI0 M3 Pa3HBIX
HUCTOYHUKOB (HAYYHO-TIOMYJsIpHAs JIMUTEpaTypa XHUMHUYECKOIO COJEp>KaHus, CIpaBOYHble IOcoOus, pecypchl MHTepHeTa); KPUTUYECKH OLIEHHUBATH
MPOTHUBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEM TPUMEHSATh PA3IMYHbIC METOJABI M 3alpOChl MPU MOUCKE M OTOOpe MH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX IS
BBIMIOJIHEHUS] ~ Y4eOHBIX W TO3HABaTEeNbHBIX  3a4ad  OMNpENeJIEHHOrOo  THMa;  OpuoOpeTeHHe  OombITa B OOJACTH  HCHOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJaJ€HHE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS PA3IUYHBIX IMOHCKOBBIX CHCTEM; CaMOCTOSITEIBHO
BBIOMpPATh ONTUMAIbHYIO (OpPMY MpeACTaBICHUS MH(POPMALUU U HIUTIOCTPUPOBATH peIlacMble 3a/laud He- CIOXKHBIMH CXEMaMH, AMarpaMMaMi, JTPYTUMHU
dhopmamu rpadUKy ¥ ©X KOMOUHAIIMSIMU;

7) yMEHHEM HCIIOJb30BaTh M aHAIM3UPOBATH B MpoIiecce YueOHOW U UCCIIEe0BATEIbCKOM AeSTeIbHOCTH MH(OPMALIUIO O BIMSHUH MTPOMBIIUICHHOCTH,
CEJIbCKOI'0 X035ICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOAHON CPEIbL;



YHuBepcaibHBIMIH KOMMYHUKATHBHBIMH /1€ CTBUAMH

8) ymeHumeMm 3amgaBaTh BONPOCH (B XOJ€ OWAIOTa W/WIA JUCKYCCHH) IO CYIIECTBY OOCYKIaeMON TeMbI, (OPMYJIHPOBATH CBOM IPEIJIO0KECHHUS
OTHOCHUTCIIbHO BBLIITOJIHCHUA HpGI[JIO)KGHHOﬁ 3ada4u,

9) npuoOpeTeHHE OMbITa MPE3CHTAIMH PE3YJIbTATOB BBIMOJIHEHHS XUMHYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOIO OIbITa, Ja00OPATOPHOH PabOThHI MO
MCCIICIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOTO IIPOCKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IMO3HABATECIHHOM M HCCICIOBATEIBCKON ESTCILHOCTH TMPH PEIICHHH BO3- HUKAFOIIUX
pobJeM Ha OCHOBE y4ETa OOIIMX MHTEPECOB U COTIIACOBAHUS MO3UIUH (00CYKIeHH, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIHMS COBMECTHBIX
NeICTBUI, onpe/esieHne KpUTepreB Mo OI[EHKE KauecTBa BBHIIOJHEHHOM paboThI U JIp .);

YHuBepcaabHBIMH PeryJIATHBHBIMHU 1€ CTBUSIMH

11) yMeHHEM CaMOCTOSITEIbHO ONPENeNATh IEeIH JeSITEIbHOCTH, IUIAHUPOBaTh, OCYHIECTBIIATh, KOHTPOJMUPOBATH M MpPU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBHIOMpaTh HambOosee >PQPEeKTHBHBIE CIIOCOObI pelIeHUs Y4eOHBIX M I03HABATEIbHBIX 3a]ad, CAMOCTOSTEIHHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM aNrOPUTM JACUCTBUN MPHU BHIMOJHEHUM 33JaHUN C Y4ETOM IOJIYYEHHS HOBBIX 3HAHMI 00 M3ydaeMBbIX
00BEKTaxX — BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO PE3yiIbTaTa 3asiBICHHON 1IeITH;

12) yMeHHEM KCIOJIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIIOBHHU 3a/1aHUIA.

IIpenmerHbie pe3yabTaThl
B cocraBe npeaMeTHBIX Pe3yabTaTOB 10 OCBOCHUIO 0053aTEIbHOIO CO/IEP)KaHUs, YCTAHOBJIEHHOTO JIaHHOM MPUMEPHOI paboyeil nporpaMmo,

BBIJICJIAIOT: OCBOCHHbBIE 00YUYaIOLUIMMHUCS Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI IeHCTBUM, ciennpuyeckue s NpeIMeTHON 001acTi «XUMUS», BUABI

NESITEIbHOCTH I10 MOJIY4YEHHIO HOBOTI'O 3HaHUs, €r0 UHTEPIPETaliH, IPEOOPa30BAHNIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalUsIX.

IIpenmeTHble pe3ynbTaThl NPEACTABICHBI 10 roJjaM 00yUeHHs U OTPaXKaroT CPOPMUPOBAHHOCTh Y O0YHAIOIUXCS CIEAYIOIINX YMEHHH:

8 knace

1. packpbIBaThb CMBICT OCHOBHBIX XHUMHMYECKMX MOHATHI: aToM, MOJEKYIa, XMMHUYECKMH 3JE€MEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH,

BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBasi J10JIsl XUMUYECKOIO 3JIEMEHTA,

MOJISIPHBI 00BEM, OKCHJI,KHCIIOTa,0CHOBAaHHUE,COJIb,3IEKTPOOTPULIATEIbHOCTD,CTENIEHbOKUCICHHS, XUMHUECKasi peakuus, TeruioBod 3¢ddekr peakuuu,

KJIacCU(UKaLMs peaKIiil, XUMHUecKas CBs3b, paCTBOP, MaccoBas J10JIsl BEIIECTBA B PaCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN(CM.II. 1)1 IPUMEHATh 3TH MOHATHUS IPU MUCAHUU BELIECTB U UX IPEBPALCHUH;

UCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JIJISl COCTaBJICHUS (POPMYJI BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLIUii;

4. ompenenaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSAX; CTETIEHb OKHCIIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; MPUHAJIEKHOCTD
BELIECTB K OINpeNeIEHHOMY KJIacCy COSAMHEHHH 110 popMyam; BUJ XUMUYECKON CBS3H (KOBAJEHTHAs U MOHHAS) B HEOPTraHUUECKUX COCTUHEHMSIX;

5. packpbiBaThb CMBICT mHepuojuueckoro 3akoHa J[. M. MenaeneeBa:1eMOHCTpUPOBATEIOHUMAHUETIEPHOANYECKON3aBUCUMOCTUCBONCTB  XUMHUECKUX
AJIEMEHTOB OT UX IOJIOKEHHS B IEPUOANYECKON CHCTEME; 3aKOHOB COXPAHEHMsI MAcChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKOHa ABOTIaJjpo; OMHUCHIBATh U XapaKTepU30BaTh TAOIMUYHYIO (OPMY MEPUOTUUYECKON CHCTEMbl XMMUYECKHUX 3JIEMEHTOB: Pa3jindyaTh MOHATHS «TJaBHAs
noarpynna (A-rpynmna)» u «no6ounas noarpynna (b-rpynma)», maneie 1 60JbIIME MEPUOJIBI; COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOJIHIle
«Ilepnonnyeckas cucreMa xumuueckux snemMeHToB JI. M. MenneneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHYECKHX JJIEMEHTOB
(coctaB u 3apsf spa, 00IIee YUCIIO JIEKTPOHOB M PACIIPeIeIEHUE UX 110 SJIEKTPOHHBIM CII05IM);

6. KIaccupUIMPOBATH XUMHUECKUE JIEMEHTHI; HEOPraHWYECKHUE BEIECTBA; XUMUYECKHE peakIiu (10 YUCIy M COCTaBy YYacCTBYIOLIMX B PEaKIMM BEILECTB,
0 TerI0BOMY 3D PexTy);

7. XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIas OIMUCAHHME IMPHME-PaMU MOJEKYJSPHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIN;

w N



10.

11.

. IIPOrHO3UPOBATH CBOMCTBaA BCIHICCTB B 3aBUCHMMOCTU OT UX KAYCCTBCHHOI'O COCTAaBa, BO3MOXKXHOCTU MPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSIX;

. BBIYUCJIATH OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChI BCHICCTB; MACCOBYIO JOJIIO XUMHNYCCKOT'O 3JICMCHTA 110 (1)opMyHe COCAUHCHU, MaCCOBYIO

JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOW peaKIuy;

MPUMEHSTh OCHOBHBIE OMNEPAMHA MBICTUTECIILHON NIEATENhHOCTH - aHAIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTeMAaTH3alHI0, KJIacCHU(UKAINIO,
BBISIBJICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H - JJI1 M3YYEHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEaKLUN; €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHHS -
HaOIt0IeHNe, 3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peabHbIA U MBICICHHBIN ),

CJIEIOBATh paBHIaM M0JIb30BaHUS XUMHUYECKON nocyaou u 1a00paTOPHBIM o0opynoBaHueEM, a TaKxe paBHIaM
o0paleHusCBEIICCTBAMHUBCOOTBETCTBUMCHHCTPYKITUSIMUTIOBBITIOTHEHUIOIA00paTOPHBIX X MM UECKHUX OTTBITOBITOMOTYYEHUIONCOOUPAHUIOTa3000pa3HBIXBETI
ecTB (BOJOpOJa U KHCIOpPOJa), IPUTOTOBICHUIO PACTBOPOB C OMPEIesIEHHON MaccoBOMl 1oyiel pacTBOPEHHOIO BEIECTBA; IIAHUPOBATh M MPOBOJIUTH
XUMHYECKHE YKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB MIEJIOYEH U KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAICHH, METHIIOPAHXK H JIp.).

9 kjaacc

1.

w N

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XMMHUYECKUH 3JEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHUOH, IPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPHULATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKkiysi, XMMUYECKasl CBS3b, TEIUIOBOW YPQEKT peakiuu, MOJb,
MOJISIPHBIM 00BEM, pacTBOP; 3JIEKTPOJIMUTHI, HEAIEKTPOIUTHI, MIEKTPOIUTHYECKAs JUCCOLMALUS, PeaKIU UMOHHOIO oOMeHa, oOpaTuMble U HEeoOpaTUMble
pEaKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKLUU, OKHCIUTEIb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE, AJUIOTPONUS, aM(pOTEPHOCTS,
XMUMHYECKas CBA3b (KOBAJECHTHAas, HOHHAs, METANINYECKasl), KpUCTAJUIMYEeCcKasl peliéTka, KOppo3usi METaIOB, CIUIABBI; CKOPOCTh XMMHUYECKON peakluHy,
npeneiabHo gonycrumas konuentpauus (I11K);

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM.I.1) M IPUMEHSTh 3TU MOHATHUS NIPH ONMCAHUU BELIECTB U X IPEBPALCHUN;
MCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JIJISl COCTaBJICHHS (pOPMYJI BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLIUit;

ONPEAEIATh BAJEHTHOCTh W CTENEHb OKHCIEHUS XUMHMUYECKHX DJJIEMEHTOB B COEAMHEHMAX PA3JIMUYHOIO COCTaBa; IPUHAMIECKHOCTh BELIECTB K
oTpeeIEHHOMY KJacCy COEIMHEHUN Mo (opMyiaM; BUJ XUMHUYECKON CBA3M (KOBaJIEHTHAs, HIOHHAs, METAJUIMYECKAs) B HEOPTaHUYECKUX COCIUHEHMSIX;
3apsl MOHAa N0 XMMHUYECKOH (opmyie; Xapakrep cpelbl B BOJHBIX pPacTBOpax HEOPraHWYECKMX COEAMHEHHWM, THI KPUCTAJUIMYECKOH peIméTKu
KOHKpETHOTO BEIECTBA;

. paCKpbIBaTb CMBICII IEPUOANYCCKOI'0 3aKOHA I[ H. MenpaeneeBa u ACMOHCTPUPOBATL €0 MOHUMAHUEC: ONHUCHIBATH U XapAKTECPHU30BATh Ta6J'II/I‘lHy10 (bOpMy

MEePUOANYECKON CUCTEMbl XUMUYECKHUX JIEMEHTOB: pa3inyaTh MOHATHUS «J1aBHas noarpynna (A-rpynmna)» u «nobouyHas noarpynna (b-pymnmna)», manbie u
OO0JIBLIINETIEPHOAbI;COOTHOCUTEO003HAYEHH S, KOTOPHICUMEIOTCABIEPUOINYECKON  Tabauile, ¢ YHUCIOBBIMU  XapaKTEPUCTHUKAaMHM CTPOEHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsia sapa, OOIIee YHMCIO JJIEKTPOHOB M pPACIpENeeHHE WX MO JJIEKTPOHHBIM CJIOSIM); OOBSCHSATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COEJAMHEHHH B Mpezenax MaJlblX IepHUOI0B U TIIaBHBIX MOATPYII Cy YETOM CTPOEHUS UX aTOMOB;

. KHaCCI/I(i)I/IHI/IpOBaTI) XUMHYCCKUEC DJICMECHTBI; HCOPIraHNYCCKUEC BCIICCTBA, XUMUUYCCKHUE PCAKIINN (HO YHUCITY U COCTaBy YUAaCTBYIOIIHMX B PCAKIMKU BCHICCTB,

110 TCTIJIOBOMY 3(1)(I)CKTy, 10 UBMEHEHHUIO CTEIICHEN OKHCICHUS XUMHUYECKHX BHCMCHTOB);

. XapaKTEepUu3oBaTh (OHI/ICLIBaTI)) O6HH/Ie XUMHYECKHE CBOMCTBA BCIICCTB PA3JIMYHBIX KJIACCOB, IOATBEPIKAAA OIMHNCAHUE TMPUMC-paMU MOJICKYIISAPHBIX H

HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ;

. COCTaBJIATHL YpPaBHCHHA 3H€KTpOJ’IHTH‘I€CKOI71 JUcconmuanuu KucCJIOT, HIGJ'IO‘IGf/i n COJ'IeI\/’I; IOJIHBIE U COKpaHIéHHI)Ie YpaBHCHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha;

YpaBHCHUA peaxunﬁ, MOATBCPKAAOIMUX CYHICCTBOBAHUC TeHETHYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB,

. PaCKpbIBaTh CYITHOCTb OKHCINTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/IfI IMOCPEACTBOM COCTABJICHHSA 3JICKTPOHHOT'O OajlaHca 3THX peaKuHﬁ;
10.

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS; BO3BMOKHOCTU IIPOTCKAHUA XUMHUYICCKHUX HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;



11. BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIO XUMUYECKOTO 3JIEMEHTa 10 (hopMysie COeAMHEHUS; MacCCOBYIO
JI0JIIO BEILECTBA B PACTBOPE; IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peakIii;

12. crnepoBaTh mpaBWiIaM TOJB30BAaHHUA XMUMHUYECKOH NOCYIOoW W JabOpaTOpPHBIM O0OpYAOBaHMEM, a TaKKe MpaBUiIaM OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSAMU I10 BBINOJIHEHHIO J1a00PaTOPHBIX XMMHUUYECKHX OIBITOB IO MOJIYYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKA U
YIJIEKUCIIOTO ra3a);

13. npoBoaUTh peakuuM, NOATBEP)KIAIOIINE KAuyeCTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB: PACHO3HABATh ONBITHBIM IMYTEM XJIOpUA-, OpOMHUA-, HOIMI-,
kapOonar-, pocdar-, cunmukar-, cynb}ar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI M3yYCHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOJIHBIX PAacCTBOPAxX
HEOPraHUYEeCKUX BEIIECTB;

14. npuMeHATh OCHOBHBIC OIEPALMU MBICIUTEIFHOW JEATENbHOCTH - aHajlu3 M CUHTE3, CpaBHEHHE, O000OIIeHHe, CHCTEMAaTH3allui0, BbISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3EH — JUIsl U3yYEHUs CBOIMCTB BELIECTB U XUMHUYECKUX PEaKIUii; eCTECTBEHHO-HAyYHbIE METObl I03HAHUS — HAOJII0JICHHUE,
U3MEpPEHHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIH).

Conep:xanue yueOHOro npeamera

IlepBoHayaJbHbIE XMMUYECKHE MOHATHSA (23 4)

[Ipenmer xumuu. Tena u BemectBa. OCHOBHBIE METO/bI ITO3HAHUA: HAOIIOACHHUE, U3MEPEHHUE, IKCIEPUMEHT. PU3NUYECKUE U XUMUYECKHUE SIBICHMUSL.
UYucteie BemiecTBa U cmec. CrocoOsl pazaeneHus cMeceil. Atom. Mornekyna. XMMHYECKH JIeMeHT. 3HAaKU XUMHUYECKUX 3J1eMEeHTOB. [IpocThie U clioKHbIE
BelIeCTBA. BaleHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BemIecTBAa. XuUMHuUeckue Gopmynbl. MHaekcsl. OTHOCHTENbHAs aTOMHAas M MOJICKYJISApHAs MacChl.
MaccoBast 10711 XUMHYECKOT0 JIEMEHTa B COSTUHEHHUH. 3aKOH COXPAaHEHHS MacChl BelIecTB. XuMudeckue ypaBHeHus. KoauipeHTsl. Y cnoBus U npu3Haku
IIPOTEKAHUs XUMUYECKHUX peakuuid. MoJib — eqMHUIA KOIM4YeCcTBa BelecTBa. MossipHas Macca.

Kuciopoa. Boxopoa (9+3 1)

Kucnopon — xumuueckuii anemeHT u npocroe BemecTBo. O30H. CocraB Bo3ayxa. dusnueckre U xMMHUECKHe cBOWCTBa kuciopoaa. [lonydyenue u
IpUMEHEeHHE Kuciaopoja. TermnoBoi 3pdext xumudeckux peakuuil. [lonstre 00 K30 - U SHAOTEPMUUYECKUX peakuusax. Bogopoa — XuMuueckuil 2IeMeHT U
npoctoe BemlecTBo. dDusnueckne U XUMUYeCKUe CBOMCTBa Bogopona. [lomydenue Bogopona B nadopatopuu. [lomyueHue Bogopona B MPOMBIIUIEHHOCTH.
[Ipumenenue Bogopoaa. 3akoH ABoraapo. MolsipHblii 00beM razoB. KauecTBeHHbIE peakIuu Ha ra3000pa3Hbie BeecTBa (Kucmopo, Boaopoa). O0beMHbIe
OTHOLLIEHUS ra30B MPU XUMHUYECKUX PEAKIIUIX.

Bonaa. PacTtBopsbl (54)

Bona B mpupoae. KpyroBopor Boasl B mpupone. dusmueckue m Xumuueckue cBoiicTBa Bojbl. PactBopbl. PacTBopuMOCTh BeHIECTB B BOJE.
Konuenrpanus pactBopoB. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

OCHOBHbBIE KJIACCHI HEOPTAHNYECKUX coequHeHnii (16 +2 1)

Oxkcuapl. Kimaccudukamms. Homenknatypa. @usndeckue CBOMCTBA OKCHAOB. XUMHUYECKHE CBOMCTBA OKCHUIOB. [lonmyueHne u mpuMEeHEHHE OKCHIOB.
OcnoBanus. Kmaccuduxanus. Homenknatypa. ®@usudeckue cBoiicTBa ocHoBaHHiU. [lonmyueHune ocHoBaHWMU. XHMMHUYECKHE CBOMCTBa OCHOBaHUWU. Peaknus
nertpanu3anuu. Kucnotel. Kmaccudukanms. Homenknarypa. ®dusnyeckue cBoiictBa Kuciot. [logydeHrne u mpuMeHEHHE KHCIOT. XUMUYECKHE CBOWCTBA
kucnot. MHaukatopel. I3MeHeHHe OKpacKd WHAMKATOPOB B pa3imuHbix cpenax. Comu. Knaccudukarmus. Homenknatypa. @usndeckue CBOMCTBA CONEH.
[Tonyuyenne u mpuMeHeHHE coJield. XMMHYECKHE CBOMCTBa coiyield. ['eHeTmdeckass CBs3b MEXIy KiaccaMH HEOpraHWYecKux coenuHeHwit. [Ipobiema
0€30MMacHOT0 MCIOJF30BaHUS BEIIECTB MU XUMUYECKUX PEAKIM B MOBCEAHEBHOW >KM3HU. TOKCHYHBIC, TOPIOYHE W B3PHIBOOIMACHBIE BEIIeCTBA. bhITOBas
XUMHYECKast TPaMOTHOCTb.

Crpoenne atoma. Ilepnoanveckuii 3aK0H U NepHOIHYECKas cMCcTeMa XUMHYecKHX 31eMeHTOB JI.1. Menpaeneesa (5 1)

CtpoeHue aToma: siipo, SHEpreTHueckuil ypoBeHb. CocTaB siipa aToMa: NMPOTOHBI, HeNTpoHBI. M3oTomnbl. [lepuonnueckuit 3akon .M. Menzaeneena.
[lepuonnueckas cucrtema xumudeckux siemeHToB .M. MenneneeBa. ®u3nueckuii cMbIC aTOMHOTO (TIOPSAKOBOI0) HOMEPA XUMUUYECKOTO 3JIEMEHTa, HOMepa



Ipynnsl U MEepUuoJia Nepuoaudeckoil cucteMbl. CTpOEHHE 3HEPIETUYECKUX YPOBHEW aTOMOB NEPBbIX 20 XMMHMUECKHUX JIEMEHTOB NEPUOANYECKON CHCTEMBI
.. MenpaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB XMMHYECKHX JJIEMEHTOB M HMX COCAMHEHU HAa OCHOBE MOJIOXKEHUSA B MEPHOANYECKOM
cucteme /.M. Menneneesa u ctpoenus aroma. 3nauenue [lepuoanueckoro 3akona [[.1. Menpeneena.

Crtpoenue BemecTB. XUuMH4ecKas cBsi3b (4 1)

DNEKTPOOTPULIATEIBHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. KoBaJleHTHas XMMHMUecKas CBs3b: HeENoisipHas W nosisgpHas. llonarue o BomopoaHoi
CBS3M U €€ BIMSAHUU Ha (PU3MYECKHE CBOMCTBA BEIIECTB Ha mpumMepe Boabl. MoHHas cBA3b. MeTauinueckas CBSI3b. THIBI KPUCTAUIMUYECKHUX PEIIETOK
(aromHas1, MOJIEKYJIApHAsl, MOHHAS, METAJTMYECKasl). 3aBUCUMOCTH (PU3MUECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAJUINYECKOMN PEIIETKH.

Xumunueckue peakiun (3+12 q)

[lonarue o ckOopocTH XMMUYECKON peakuuu. DakTopel, BIAUSIONIME HA CKOPOCTh XUMHUYeCKOoW peakuuu. [lonsitue o karanmusarope. Kimaccudukamms
XUMHUYECKUX PEaKIUi MO Pa3IUYHBbIM MPU3HAKAM: YHMCIY M COCTABY HCXOJHBIX U TOJYYEHHBIX BEIIECTB; M3MEHEHHUIO CTENEHEHl OKHUCIICHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB; IOTJIOIEHUIO WIH BBIACICHUIO SJHEPTUU. DJIEKTPOIUTHUECKAs JUCCOLUALUSA. DIEKTPOJINUTH U HENEeKTponuThl. Monsl. Katnons! u
aHuoHbl. Peakiuu MOHHOrO oOMeHa. YCIIOBUSA MPOTEKAHUS PEaKIMil MOHHOrO OOMeHa. DJEeKTPOJUTHYECKas AUCCOIMALUS KHCIOT, IIeJIoYedl W COJIei.
Crenenp okucinenus. OmnpeneneHUE CTENEHU OKHUCICHUS aTOMOB XMMHUYECKHX 3JEMEHTOB B coequHeHusx. Oxucnurens. BoccranoButens. CylHOCTb
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Hemertanasl IV — VI rpynn u ux coexunenust (28 )

[TonokeHne HEMETAIJIOB B NEPUOAMYECKON cucteme xumuueckux osineMmeHToB J[.M. MenneneeBa. OOmue cBoiicTBa HeMETaIOB. [ anoreHsl:
¢busnveckne u xumuueckue cBoricTBa. COCIMHEHNUs TaJloTeHOB: XJIOPOBOJIOPO, XJIOPOBOAOpOAHAs KucioTa U ee coin. Cepa: (pu3nyecKre U XUMHUYECKUE
cBoiicTBa. CoeqUHEHUS CEPhI: CEPOBOAOPO, CyIb(huUIbl, OKCUIbI cepbl. CepHasi, CEpHHUCTAs U CEPOBOJOPOAHAS KUCIOTHl U MX COJNU. A30T: Qu3nuecKue u
XuMu4eckne cBoiictBa. AMmuak. Comu ammoHus. OKCHIBI a30Ta. A30THas KUCIOTa U ee conn. Docdop: puznyeckre u Xummdeckue cBoicTBa. CoenHeHMs
docdopa: oxcua pochopa (V), oprodochopHas KucioTa u ee coiau. Yriaepol: puandeckre 1 XuMUYeCKHUe CBOMCTBA. AJUIOTPONUS Yriepoa: aiMas, rpadur,
kap6ouH, pynnepensl. CoenquHenus yraepoza: okcusl yraepoaa (1) u (IV), yronbnas kucnora u ee conu. KpemHuit u ero coeinHeHusl.

MeTtauibl 1 ux coequnerus (13 )

[TonoxxeHne MeTanoB B NEPUOAMUECKON crcTeMe XuMuueckux aieMeHToB JI.M. MenneneeBa. Merasuibl B ipupojie U 00IIMe CIIOCOOBI UX MOTyYEHUS.
Oo6ume ¢uznueckue cpoiicTBa MeTayuioB. OOIIMEe XUMUUYECKUE CBOMCTBA METAJUIOB: PEAKIIMU C HEMETalJIaMH, KUCIOTaMHU, COJISIMH. DIEKTPOXUMHUUYECKUH psij
HanpspkeHud MetaiioB. Illenounsle MeTannsl U ux coeauHeHus. lllenouno3zeMenbHble METaIbl U UX COEAMHEHUS. AMOMUHUN. AM(pOTEpHOCTh OKCHJIA U
rujpokcuaa amoMunus. XKenezo. CoeaMHEHUs Kene3a U UX CBOMCTBA: OKCHIbIL, THAPOKCUabI U comu xene3a (11 u III).

IlepBoHayajbHbIE CBEIEHHSI 00 OPraHUYecKUX BenlecTBax (8 1)

[TepBoHavanbHbBIE CBENECHNS O CTPOEHUN OPraHMUYECKUX BEIIECTB. YTJIEBOAOPOBL: METaH, 9TaH, 3TUIEH. FICTOUHNKH YIiIeBOAOPOJOB: IPUPOIHBIN ras,
He(Th, yrosub. Kucnopoaconepxaiiye coeIMHEHUs: CIHUPTHI (METaHOJ, 3TaHOJ, INIHIEPHH), KapOOHOBBIE KHUCIOTHI (YKCYCHas KHCJIOTa, aMHHOYKCYCHas
KHCJIOTa, CTEapUHOBAs U OJIEMHOBAs KUCIIOTH). bronornyeckn BaykHble BEIIECTBA: JKUPBI, TITI0K03a, OeJIKH. XUMHUECKOE 3arps3HeHne OKpY Karolien cpesl U
€ro MoCJe/ICTBUS.

Tunsl pacyeTHbIX 32124
Brruncnenme MaccoBoil 10J11 XMMHUYECKOTO 3JIeMeHTa 10 GopMyJie COeTUHEHHUSI.

YcraHnoBiieHe MpocTeiiien (opMyJibl BEIIECTBA 10 MACCOBBIM JOJISIM XUMHUYECKUX HJIEMEHTOB.
Boruncnenus no XuMHYECKUM ypaBHEHUSIM KOJIMYECTBa, 00beMa, MacChl BEIIECTBA [0 KOJUYECTBY, 00bEMY, Macce PeareHTOB UM MPOAYKTOB pEeaKIUu.
Pacyer MaccoBo#i JOJIM pacTBOPEHHOT'O BELLIECTBA B PACTBOPE.

IIpakTHyeckne padoThl ¢ HCHOAb30BaHHe 000opynoBanus «Touka pocray

1. JlaGoparopHoe o0opyaoBaHKE U ITpHeMbl oOpamieHus ¢ HuM. [IpaBuia 6e30nacHoil paboThl B XUMHUYECKON J1a00paToOpuu.



RRO©OoNoO O R~WN

0.
1.
12.
13.

OuncTka 3arps3HEHHON TOBapEHHOM COJIH.

[TonydyeHue KMCI0pOJa U U3yUYEHHE €T0 CBOMCTB.

[Tonydyenue BOOPOIAa U U3YUEHUE €MO CBOMCTB.

[IpuroroBneHue pacTBOpOB € ONPEAEICHHON MacCOBOU J10JIEW paCTBOPEHHOT'O BEIIECTBA.
Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPIAHUUYECKUX COEAUHEHUI».
N3yuenune BIusHUS YCIOBUM IPOBEICHUS] XUMHUECKON pEaKkIMK Ha €€ CKOPOCTb.
CBolicTBa KUCJIOT, OCHOBaHHUM U COJIEH KaK 3JIEKTPOIHUTOB.

[Tonydyenue consiHON KUCIOTHI U U3yUYEHHUE €€ CBOMCTB.

Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Kucinopona u cepay.

[Tonyyenue ammMuaka 1 U3y4€HHUE €r0 CBOMCTB.

[Tonyyenue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.

Peurenue skcnnepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTauibl U UX COEUHEHUS.

Pe3eps (5 u)

TemaTuueckoe IVIAaHUPOBAHUE

Ne Paznenst Bcero gacos KosmyecTBo 4acoB 110 kiaccam
n/m 8 9 Utoro
1 [lepBoHayabHbIE XUMUYECKUE TTOHATUS 23 23
2 Kucnopoa. Bomgopon 9 3 12
3 Boga. PactBopsl 5 5
4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUN 16 2 18
5 Crtpoenue atoMa. [lepuoanueckuii 3akoH U mepuoudeckas cucreMa 5 5

xumudeckux dyemenToB .. Menaeneena
6 Crtpoenue BeniecTB. XUMHUYECKasl CBS3b 4 4
7 XUMUYECKHE peakliuu 3 12 15
8 Hewmerannst [V — VII rpynn u ux coearHenus 28 28
9 MerTaiuisl ¥ UX COSTUHEHUS 13 13
10 | [lepBoHavyanbHBIEC CBEIEHUSI 00 OPTaHUYECKHUX BEIIECTBAX 8 8
11 | Peseps 3 2 5

Uroro 68 68 136




