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INVIAHUPYEMBIE PE3YJIbTATBI OB YYEHUA
JINYHOCTHBIE pPe3yJIbTaThl

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MIPOTPaMMbI OCHOBHOTO o0OImiero o0pa3oBaHus
JOCTUTAIOTCS B XOJI¢ OOyUeHUS] XHMHH B €AMHCTBE YUEOHOW M BOCIHUTATEIBHOU JEATEIHHOCTH
Opranu3zanuy B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMH B OOIIECTBE MPaBWJIAMA U HOPMaMH TOBEACHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JInyHOCTHBIE PE3YABTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YACTHU:

[TarpuoTH4eckoro BOCIIUTAHUSA

1) I[EHHOCTHOTO OTHOUICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HacJeAWi0, MOHMMAHUS 3HAYEHUS XUMUYECKOW HAayKd B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJAAETh JOCTOBEPHOW WMH(OpMAaIMel O MEepeOBhIX JOCTHKEHHUSIX M OTKPBITHSIX
MHUPOBON M OTEUYECTBEHHOW XMMUU, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE
MUpa 1 o0IIeCTBa;

I'paxxpanckoro BocnuTaHus

2) TpEeACTaBICHHS O CONHAIBHBIX HOPMax M MpaBHJIaX MEKIHYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
HCCTIE0BATEIBCKOM, TBOPUECKOW M IPYTHX BUAAX ACSITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOH
COBMECTHOM JIESITEIIbHOCTH TP BBIMIOJTHEHUU YYEOHBIX, MMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUHU
XUMUYECKUX IKCTIEPUMEHTOB, CO3/IAaHUU yIEOHBIX TTPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B Tpoliecce 3TOM y4eOHOM JesTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MTOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIEH C IO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBHI MMOCTYIIKOB;

[leHHOCTH Hay4YHOTO MMO3HAHUS

3) MHpPOBO33PEHUECKMX TMPEACTABICHHA O BEMIECTBE W XHMHYECKOW  peaKIluw,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOIIMX OCHOBY IS
MMOHUMAaHUSI CyITHOCTH HAYYHON KapTUHBI MUPA; PEACTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJBI, B3AUMOCBSA3SAX YEIOBEKA C MPUPOJHON CPEOi, O pOJIM XUMHUU B IMO3ZHAHUU
3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIPaBJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHUN IO XUMUH,
HEO0OXOIUMBIX JJIs1 OOBSICHEHHS HA0II0IaeMBIX MPOLIECCOB U SBJICHUM;

5) nmo3HaBaTenbHOM, UH(POPMALIMOHHOW M YMTATEIbCKOW KYJIbTYPhI, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOM PabOThl C Yy4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, IJOCTYIHBIMU
TEXHUYECKUMU CPECTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYEHHUIO U TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTU M CHOCOOHOCTH K
camM000pa3oBaHUI0, TPOEKTHON U MCCIEAOBATEIBCKOM NIEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIMpPaBJICHHOCTH U YPOBHS O0y4YeHHUsI B IajbHEHIIEM;

@opMHUPOBaHUS KYJIbTYPHI 310POBbs

7) 0CO3HAHUSI IEHHOCTH KHU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KWU3HU, OCO3HAHUS TOCIEACTBUN M HEMPHUITUS BPEAHBIX MPHUBBIYCK
(ynoTpeOnieHuss ankoroiisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOTIOJACHHS TPABUI
0€30MacHOCTH NP OOpaIIeHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

TpynoBoro BocnuTaHus

8) nHTepeca K MPaKTUYECKOMY U3YUEHHUIO MPOodEeCcCHil U Tpyia pa3IuyHOTO PO, YBaKEHUE K
TPYLy U pe3yabTaTaM TPYAOBOU AESITENIBHOCTH, B TOM YUCJIE HA OCHOBE TPUMEHEHHUS PEIMETHBIX
3HAHMM TI0 XWMHH, OCO3HAHHOTO BBIOOpAa WHIMBUAYAIBHOW TPAGKTOPUU TPOJIOIKEHUS
oOpa3oBaHUsl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH; ycHemHoi mnpodeccHoHalbHON AEITeNTbHOCTH W Pa3BUTHUS
HEO0OXOIMMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B TPO(ECCHOHATLHON Cpe/IE;

DKOJIOTHYECKOTO BOCITUTAHUS



9) 9KOJIOTHYECKHU 11€71€CO00Pa3HOT0 OTHOUICHHS K MPHUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHMUS LIEHHOCTH 3JI0pOBOTO M Oe3omacHoro obpasa >KW3HH,
OTBETCTBEHHOTO OTHOILICHHS K COOCTBEHHOMY (PHU3MUECKOMY M MCHUXHYECKOMY 3/I0POBBIO,
0CO3HAHMA IIEHHOCTH COOJIIOJICHUS MPaBMII 0€30MacHOTO MOBEACHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)KE B CUTYaLMsIX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOJCH;

10) ctocoOHOCTH MPUMEHSITH 3HAHUS, IOTy9aeMble TP H3yYCHUN XUMUH, JIsl PELICHHUS 3124,
CBSA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPENOH, OBBILICHHS YPOBHS 3KOJOTHYECKON KYJIbTYpHI,
0CO3HAHMS TTI00AIBHOTO XapaKTepa SKOJOTUIECKUX MTPOOIIEM U IyTeH UX PEHICHHUs TIOCPEICTBOM
METOJI0B XUMHH;

11) SKOJOrMYECKOro MBbIIUIEHUS, YMEHHUS PYKOBOJACTBOBAaThCS MM B I103HABATEJIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

MeTal’[pe}IMeTHLIe pe3yJabTaThbl

X Ppe3ylbTaTOB BBIACNAIOT 3HAUMMbIE A (OPMHUPOBAHUS MUPOBO33PEHUSI OOLIEHAYYHbIE
MOHATHS (3aKOH, TEOpHsl, IPUHLIUII, TUNoTe3a, (haKT, cUCTeMa, MPOIECC, IKCIEPUMEHT U JIp.),
KOTOpbIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYyYHBIX YUE€OHBIX MMPEIMETax U MO3BOJISIOT HA OCHOBE
3HaHMUN U3 3TUX NPEAMETOB (HOPMUPOBATH NMPEACTABIECHUE O LIETOCTHOW HayYHOU KapTUHE MUDA,
U yHUBEpcallbHble yuyeOHbIe NecTBUS (IM03HABaTelIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE),
KOTOpble o0ecrneunBaoT (GOPMUPOBAHHUE TOTOBHOCTU K CAMOCTOSITEILHOMY IJIAaHHUPOBAHUIO U
OCYILIECTBJICHUIO y4eOHOMN AESITEeTbHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl OCBOEHUS 00pa30BaTEIbHON MPOTrPAMMBI 10 XUMHUH OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU NIO3HABATEIbHBIMU ACUCTBUSAMH, B TOM YHUCIIE:

ba30BBIMU JTOrMYECKUMHU JEUCTBUAMU

1) yMeHHeM HCHOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUM 3HAHUM:
PacKpbIBaTh CMbICII XUMHUYECKUX MOHATUMN (BBIIENIATh UX XapaKTE€PHbIE IPU3HAKH, YCTaHABIMBATh
B3aMMOCBSI3b C JPYIMMM HOHATUSAMM), HCIOJb30BATh MOHATHS A OOBSACHEHHS OTAEIbHBIX
(axTOB U ABJICHUN; BBIOUPATh OCHOBAHUS U KPUTEPHH AJIS KJIaCCU(DUKALIMN XUMUYECKUX BEIIECTB
U XMMHMYECKHX PEaKIHi; yCTaHaBIUBaTb HNPUUYMHHO-CICACTBEHHBIC CBA3M MEXAY OOBEKTaMHU
U3yUYEHMs]; CTPOUTh JIOTMUYECKHE DPACCYXKIEHUS (MHAYKTHBHbBIC, NEIyKTHBHBIC, IO aHAJIOTHH);
JIeJIaTh BBIBOJIbI U 3aKIIFOUECHUS;

2) yMEHHEM NPUMEHSTH B Npolecce MO3HAHUS NOHATHUS (IIPEIMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIHOJIb3yeMble B XHMMHU, NPEOOpa30OBbIBATH IIMPOKO
IPUMEHSEMbIE B XUMHM MOJICJIbHBIE MIPEJCTABICHNS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XxuMuyeckas ¢GopMmyna M ypaBHEHHE XMMHMYECKOW peakluu -— IpU peleHur y4deOHo-
[IO3HABATENIbHBIX 3ala4; C YYETOM OTUX MOJEIBHBIX IPEJICTaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIECTBECHHbIC MPHU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BELIECTB U
XUMUYECKUX PEaKIHii; BBISABIATE OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHbIE CBS3U U
IIPOTUBOPEUNS B U3y4aeMbIX IIPOLIECCAX U SIBICHUSX; IPEAJIAraTb KpUTEPUHN IJIs BBISBICHHS ATUX
3aKOHOMEPHOCTEH W MPOTHUBOPEUMil; CAMOCTOSITEIbHO BbIOMpPATh cHOCOO peleHus y4eOHOMH
3aJjauyl (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILIEHHs, BHIOUpATh Hanbosee MoAX0 AUl ¢ yaéToM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB);

ba3oBbIMH HCCIIE0BATENBCKUMH JEUCTBUSIMU

3)yMeHHEeM HCIOJIb30BaTh MOCTABIEHHBIE BONPOCHI B KaueCTBe MHCTPYMEHTA MO3HAHUSA, a
TaKkKe B KayecTBe OCHOBBI JUIsl (OPMHPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

4) mpuobpereHue OmbiTa MO IUIAHUPOBAHMIO, OPTaHU3ALMM U MPOBEACHUIO YYEHHYECKHUX
HKCTIIEPUMEHTOB: yMEHHE HaOII01aTh 3a X0/I0M MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3yiabTar, (opMyIHpoBaTh 00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe;

PaGoroii ¢ undopmarnueit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIHIO PA3IMYHBIX BUJIOB



1 (OpM MpeCTaBICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-IIOIYJIsIpHAs JIUTepaTypa
XMMHMUYECKOTO COJIEpKaHUs, CIIpaBOYHbIE OcoOus, pecypchl MIHTepHEeTa); KpUTUUECKU OLIEHUBATh
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEM MPUMEHSATh pa3IMyHbIe METO/IbI U 3aIPOCHI MPU TIOMCKE B 0TOOpe HH(MOPMAIHH U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBHITIOJTHEHUSI Y4eOHBIX M IMO3HABATEIbHBIX 33734
OTIPENIENIEHHOTO THUIA; MPHOOPETeHHE OIbITa B 00JACTH WCIOJIB30BaHUS HH()OPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJIaJIECHUE KYJb TYpOil aKkTUBHOTO UCIOJIb30BAaHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OpPMY TpencTaBICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMBbIC 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMUY;

7) yMEHHEM HCHOJb30BaTh M AHAIM3HPOBATH B Tpolecce y4eOHOW M HMCCIeN0BaTEIbCKON
JEeSITeIbHOCTH UH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X03siiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAOLIEH MPUPOTHON CPEBI;

YHuBepcaabHbIMIU KOMMYHUKATHBHBIMU JIEHCTBHSIMHU

8) ymeHueMm 3ajaBaTh BONpPOCH (B XOJ€ JAuaiora W/WMIW JUCKYCCHM) IO CYLIECTBY
o0cyxmaemMol TeMbl, (OPMyIHUpPOBaTH CBOU TMPEUIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

9) nmnpuoOpereHue oOmbITa MpPE3EHTAlMM PEe3YJbTAaTOB  BBIIOJHEHUS  XUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO ONBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOWCTB
BeIIeCTB, yuyeOHOTOo mTpoekTa); 10) 3auHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU
MO3HABATEIHHOMN U UCCIIEOBATEILCKOM NESITEIPHOCTH TIPH PEIICHHN BOZHUKAIOIIUX MPOOIIEeM Ha
OCHOBE y4y€Ta OOIIMX MHTEPECOB M COIJIacOBaHMs MO3ULUN (0OCYyXaeHHs, 0OMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMbI», KOOPIMHAIMS COBMECTHBIX ACUCTBUIA, ONIPEICICHHE KPUTEPHUEB 110 OIICHKE
KadecTBa BBHITIOJHEHHOH pabOTHI U 1. );

YHuBepcaabHbIMH PeryJIATUBHBIMH e CTBUSIMH

11) ymeHHeM caMOCTOSTENBHO ONPEAENIATD LENIU AeATEIbHOCTH, MJIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubosee 3¢ eKTUBHBIE CIIOCOOBI PElIeHHs yYeOHBIX U MO3HABATENIbHBIX 33]1a4, CAMOCTOATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEJIOKEHHBIN allTOPUTM JACHCTBUIM MPU BHIOJTHEHUH 33 JaHH
c y4€TOM TMOJIy4deHHs] HOBBIX 3HaHHM 00 H3ydaeMbIX OOBEKTaXx — BELIECTBAX U PEaAKIIMSX;
OILICHUBATh COOTBETCTBUE MOJYYCHHOTO pe3yabTaTa 3asBJICHHOMN 1IeJIH;

12) ymeHHeM HCI0JIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, IPEAiaraeéMble B YCIOBUH 3a/1aHUH.

IIpeamMeTHbIE pe3yabTATHI
9 KIJIACC

1)packpbiBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHI: XWMHUYECKUN HJIEMEHT, aToM,
MOJICKYyJIa, HWOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTD, CTEICHh OKHUCICHHS, XUMHUECKas PEakKIys, XUMUYECKas CBS3b,
TEIUIOBOM APQEKT peaKinu, MOJIb, MOJIIPHBIH 00BEM, PacTBOP; AIIEKTPOJIUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOLIMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBECHE, 00paTUMBbIE 1 HEOOpAaTUMBIE pEaKIINU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEJb, BOCCTAHOBHUTEb, OKHCIEHHE M BOCCTAaHOBIIEHHE, AJUIOTPOMUs, amM(pOTEepPHOCTS,
XUMHYECKasi CBs3b (KOBaJCHTHAas, HWOHHAs, MeTalsindyeckas), KpHUCTasindeckas pemeTka,
KOppO3Us METAJJIOB, CIUJIaBbl; CKOPOCTh XHMHYECKOW peakiuu, MpeAeNbHO JOMyCTUMAs
konuentpauus (ITIK) BemecTsa;

2) WILTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITHIA (CM. T1. 1) 1 IPUMEHSTH 9TU
MOHATHS MPHU ONMMCAHUU BEIIECTB U X MPEBPAICHHIA;

3) UCTONB30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS (OPMYIT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEaKIINi;

4) ompenensaTh BAICHTHOCTh M CTETIEHb OKUCIEHUS XUMHUUYECKUX DJIEMEHTOB B COCTUHEHHSIX



Pa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEIECTB K OMNPENEIEHHOMY KIIACCy COCAMHEHHM IO
dbopMynam; BUJ XUMHYECKOH CBS3U (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAsl) B HEOPTaHUUECKUX
COCIIMHEHUSX; 3aps] MOHA MO0 XHUMHYECKOH (hopMylie; xapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpsiBaTh cmbici [lepuoanueckoro 3akona J{. . MennaeneeBa u 1eMOHCTPUPOBATH €r0O
MMOHMMAHKE: ONKCHIBATh W XapaKTepu3oBaTh TaOmmuHyro ¢opmy I[lepuomndeckoit cHCTEMBI
XUMUYECKUX AJIEMEHTOB: Pa3IN4aTh MOHATHS «TJIaBHas moarpymnma (A-rpymnmna)» u «moOouHas
noarpynmna (b-rpynma)», Manble u OoJbIIME TEPUOJNBI; COOTHOCUTH OOO3HAYEHHUS, KOTOPHIC
MMEIOTCSI B TIEPUOJIMYECKON TaOJIMIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIIO0 IEKTPOHOB U paclpeieICHUE UX 110
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
WX COCJIMHEHHWI B Tpejesiax MajblX MEPHOJ0B M TJABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

6) KIaccU(pUIMPOBATh XWMHUUYECKHE DJIEMEHTHI; HEOPraHWYECKHE BEIEeCTBA; XUMHUUYECKHE
peakuuu (1Mo YMCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY (D QEKTy, 1Mo
W3MEHEHHUIO CTETICHEW OKHUCIICHHUS] XUMUUYECKHUX DJIEMEHTOB);

7) xapakTepu30BaTh (ONMUCHIBATH) OOIIHE U CIICITUPUISCKUE XUMUUECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPKIAs ONMCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX U UOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

8) cocTaBisATh ypaBHEHHs DJIEKTPOJUTHUYECCKOW TUCCOIMAIIMM KHUCIOT, IMIEJIOYeld M COJIeH;
MOJHBIE W COKpalI€HHBIE YpaBHEHUsI pEaKkIuid HOHHOTO OOMEHa, ypaBHEHHs pPEaKIHi,
MOATBEPXKIAIOMINX CYIIECTBOBAHME TEHETHMUYECKOM CBS3M MEXKIy BEIIECTBAMH Pa3TUIHBIX
KJIaCCOB;

9) packpelBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITHUX PeaKIuii;

10) mnporHO3WpoBaTh CBOMCTBA BEHIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS;, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILECHUN B PA3JIMUHBIX YCIOBUSIX;

11) BBIYKMCIATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl BEIECTB; MacCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMEHTa 1o (opMyJsie COeTMHEHUS; MAaCCOBYIO JI0JII0 BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKIItH;

12) cnenoBaTh mpaBWJaM  TIOJIb30BAHMUS ~ XMMHUYECKOHW TOCYIOW ©  J1ab0OpaTOpHBIM
o0opynoBaHUEM, a TAaKXKe MTpaBUiaM 0OpaIIeHHsI C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHUYECKUX OIBITOB [0 TMOJYYEHHIO U COOHpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Ira3a);

13) npoBOAUTH pEaKIMU, MOATBEPXKIAIONINEC KAUYECTBEHHBIH COCTAaB Pa3IMYHBIX BEIICCTB:

pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMHII-, HOAMI-, KapOoHaT-, ¢docdar-, CUIUKAT-,
cynbdar-, TUIPOKCUA-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBl M3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUYECKHUX BEILIECTB;
14) mpuUMeHSATH OCHOBHBIE OIEpAallMd MBICIUTENBHON JESITeNbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 000011IeHNe, CHCTEeMAaTHU3allHI0, BBIABICHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3ECH — JUId
M3Yy4YEHUsl CBOMCTB BEIIECTB U XMMUYECKUX PEAKIMI; €CTECTBEHHO-HAYYHbIE METObl TO3HAHUS
— Ha0moIeHue, U3MEpPeHre, MOJISTUPOBAHHE, YKCIIEPUMEHT

COJEP)KAHUE YYEBHOT' O ITIPE/IMETA

9 KJIACC

BemecrBo u xumuuyeckasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuyeckux aemeHToB J[. 1. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX JIIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlMsl, KaJbLUs U UX COCIMHEHUN B COOTBETCTBHM C IOJOKEHHUEM DIIEMEHTOB B
[lepuoanueckoil cucrteme U cTpoeHueM UX aToMOB. CTpO€HHE BEIIECTBA: BUAbl XUMUYECKOU
CBsI3U. THUNBl KPUCTAUIMYECKHX PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAINIMYECKON PEmETKH W BUJa XUMHUYecKoW cBsizu. Kiaccudukanuss u HOMEHKIATypa



HEOPraHMYECKHX BEIIECTB (MEXIyHApOHAsl U TPpUBHAJIbHAS). XUMHYECKHUE CBOMCTBA BEILIECTB,
OTHOCSIILIUXCS K PAa3IMYHBIM KJaccaM HEOPraHUYeCKHX COCAUHEHUM, TEeHEeTHYecKas CBS3b
HEOpraHn4Yeckux BemiecTs. Kimaccuduxamys XuMHIecKUX peakiuii Mo pa3IndHbIM MpU3HAKaM (110
YHUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHECHUIO
CTCTICHEeW OKUCIICHHS XMMHYECKUX JJIEMEHTOB, MO0 OOpaTHMMOCTH, MO YYacTHUIO KaTaau3aTopa).
DK30- M DHJIOTEPMHYECKHE PEAKIUU, TEPMOXMMHUYECKHE ypaBHEHHs. [loHsaTHE O CKOpOCTH
XUMHYECKON peakiuu. [loHsTne 00 0OpaTUMBIX W HEOOPATHMBIX XHMHYCCKHUX PEAKITUSX.
[lonaTe O TOMOTEHHBIX W TETEPOTCHHBIX peakiusix. [IoOHATHE O XMMHUYECKOM PaBHOBECHUHU.
@DakTOphl, BIUAIONIME HA CKOPOCTb XUMHUYECKOW pEaKIUH U TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS. OKHUCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH, AJIEKTPOHHBIN OanaHc
OKHCITUTEIBHO-BOCCTAHOBUTENBbHON  peaknuu. (CocTaBiieHWe YpaBHEHUW  OKHCIUTEIIBHO-
BOCCTAHOBUTEILHBIX PEAKIMil C HCIOJIb30BAHMEM METOJa dJeKTpoHHOro Oamanca. Teopus
ANEKTPOJUTUYECKONU JUCCOLMAIMK. DJIEKTPOIUTHl W HEDIEKTPOIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JOUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAMU XUMHUYECKOW CBs3u. CTerneHb
muccormanui. CuipHble U cia0ble AJIEKTPOJHUTHL. Peaknuum HOHHOTO OOMeHa. YcCJoBus
MPOTEKAHUS PEaKIUi MOHHOTO OOMEHA, TIOJIHbIE U COKpAIIEHHBIE HOHHBIC YPABHEHUS PEAKIUH.
CBoiicTBa KHCJIOT, OCHOBAaHHMH M COJIEH B CBETE€ NPEJICTaBICHUNH OO0 3IEKTPOJIUTUUYECKON
nucconnanuu. KadecTBeHHble peakiuu Ha WOHBL. [loHsATHE O runmponuse conerd. XUMHYECKUN
AKCIIEPUMEHT: 03HAKOMJICHHE C MOJICTISIMU KPUCTALTUIECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB
— MeTaJIOB M HeMeTauioB (rpaduTa W anMasa), CIOXHBIX BEHICCTB (XJIOpHUIAa HATPHSA);
WCCTe0BaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM PEAaKIMU OT BO3JICHUCTBHS Pa3IUIHBIX
(hakTOpOB; HCCIEeI0OBaHUE AIIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUAIUU
KHCJIOT, 1iesiouei U cojieil (BO3MOKHO MCIOJIBb30BaHUE BUAEOMATEPUAIIOB); IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONTUX TPHU3HAKK MPOTEKAHMWs PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJICJICHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX peaklUui (FOpeHHe, peakluu pPas3iIokKeHUs, COCAUHEHHUA); paclio3HaBaHUE
HEOPraHMYECKHX BEIIECTB C IOMOILIBIO KAadyeCTBEHHBIX pPEaKUWd Ha MOHBI; pEIICHHE
JKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTassibl M UX COeAUHEHUS

OO6mas xapakTepucThka raioreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHH
okucienusa. CtpoeHue U pU3NUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XUMHUUYECKUE
CBOMCTBa Ha mpuMepe Xjopa (B3auMOJEWCTBHE C METajulaM{, HEMETaJJIaMH, IIEJI0YaMH).
XnopoBogopoa. ComnsiHas KACIOTA, XMMUYECKUE CBOMCTBA, MOJIyYeHUE, NpUuMeHeHue. JleiicTBue
XJIopa M XJOpPOBOAOPOJAa Ha OpPraHM3M ueJoBeka. BakHellne XJIOpuabl U MX HAXOXKICHUE
B npupoje. O6mas xapakrepucTuka meMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (puU3HuUecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOpO/ia M Cepbl. AJUIOTPOIHbIE MOJU(DUKALIMKA KUCIOPOJa U Cepbl. XUMUYECKHE CBONCTBA
cepbl. CepoBoJIOpoAd, CTpoeHHe, (U3MYECKHEe M XUMHUYECKHe CBoicTBa. OKCHUIBI CEpbl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCUIOB. CepHas KuCIOTa, PU3NYECKHE M XMMHYECKHE CBOMCTBA
(oOrmMe kak mpeacTaBUTENs Kilacca KUCIOT U crienupuieckre). XuMUUEeCKUE PEaKIiuy, JIeKalie
B OCHOBE MPOMBIIIIEHHOTO croco0a moiydeHus: cepHoi kuciotel. [Ipumenenue. Conu cepHO
KHUCTIOTHI, KaueCTBEHHas peakius Ha cynbdar-uoH. Haxoxxaenwe cepsl U €€ COCAMHEHUN B
npupoje. XUMHUUYECKOE 3arpsa3HEHHE OKPYXKAroIlel Cpelbl COSAMHEHUSMH CEepbl (KHCIOTHBIE
O, 3arps3HeHHe BO3AyXa U BOJOEMOB), CHOCOOBI ero mnpeaoTBpamieHus. OoOmas
XapaKTepUCTUKa dIeMEeHTOB VA-Tpymmbl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTETIeHH OKHCIEHUs. A30T, paCpOCTpaHEeHUE B MPUPOJE, PU3NUECKUE U XUMHUECKHE CBOMUCTBA.
KpyroBopoT azota B npupojae. AMMuUax, ero (pu3nyecKkue 1 XMMHIECKUe CBONUCTBA, MOJTYYCHHE U
npumeHenne. Conu aMMOHUS, HX (U3MUECKHE U XHMUYECKHUE CBOICTBA, MPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHHUA. A30THasl KHUCIIOTa, €€ TMoiydyeHue, (pusmdeckue u
XMUMHYECKHUE CBOICTBa (OOmIMEe KakK TMPEeACTaBUTENS Kiacca KHUCIOT W CHEelU(pUIECKHe).
Hcnonb30BaHne HUTPATOB U COJICH aMMOHUS B KQUE€CTBE MUHEPAIBHBIX YI0OpeHUid. XUMUYecKoe
3arpsi3HEHUE OKPYXKAIOIIEeW Cpelbl COCIMHEHMSIMU a30Ta (KHCIOTHBIE JOXKIHW, 3arps3HEHUE



BO3/yXa, MOYBBI U BOA0EMOB). Docdop, amorponHbie Moaudukanuu docdopa, puznyeckue u
xumudeckue cporictBa. Okcun gocdopa(V) u pocdopHast kucnora, pusnuecKue U XUMUIECKHE
CBOIicTBa, mosrydenue. Mcnonb3oBanue GocdaroB B KauecTBe MUHEPATBHBIX yA00peHuit. O0mas
XapakTepucTuka smeMeHTOB I[VA-rpynmbl. OcCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIC
CTENIEHU OKUCIICHHUS.

VYrinepon, amioTponHble MOAW(UKAIMM, pacHpOCTpaHEHHE B MpPHUPOJE, (PU3UYECKHE U
XUMHUecKue cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B mpuposae. OKCuabl yriepoja, ux
¢u3nveckue W XUMHYECKHE CBOWMCTBA, [CHCTBME HAa JKHUBBIE OpPraHU3MBbI, IIOJyYeHHE
Y IPUMEHEHUE. DKOJIOTUYECKUE MpoOJIeMbl, CBsi3aHHBIE ¢ OkcuaoMm yriepona(lV); rumoresa
rJI00aIBHOTO TOTEIJICHUsT KIIMMAaTa; MapHUKOBBIA 3(dekT. YrompHas KHCIOTa M €€ COJH, UX
¢u3nveckue M XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHune. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonp3oBanne kKapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
xo3siictBe. llepBoHauanbHbIE MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJINLEPHUH, YKCyCHas KucioTa). x coctas u
XxuMHuueckoe crtpoeHue. [loHsATHE O OHOJOTrMYECKM BaXKHBIX BEIIECTBAX: XKHUpPax, Oenkax,
YIJI€BOAaX — W UX POJM B KU3HU ueloBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOpraHuueckux coenuHeHuil. Kpemuuii, ero ¢usnueckue u XuMU4ECKHE CBOICTBA, OJTydEHHE
u npumeHenue. CoeauHeHus KpeMmHHs B npupoje. OOmmue npeacTaBieHus o0 OKCHAEe
kpemHusA(IV) u kpemHueBoil kuciote. CHUIMKaTbl, UX HCIOJb30BaHHE B ObITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH. BaxkHelme ctpouteabHble MaTepUalbl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. IIpoGieMbl 0€30MacHOrO  UCMONB30BaHUS CTPOMUTENBHBIX MAaTepuUajoB B
MOBCETHEBHOM JKM3HU. XHMMHUYECKUH SKCIIEPUMEHT: H3y4yeHue O0O0paslloB HEOpraHM4eCKHX
BEIIECTB, CBOMCTB COJISHON KHCIIOTHI; MPOBEIEHNE KAUECTBEHHBIX PEaKIUil Ha XJIOPUA-HUOHBI U
HaOJI0/IeHNe TMPU3HAKOB UX MPOTEKaHUS; OMbITHI, OTpa)kalolue (QU3NYecKHe U XUMUYECKUE
CBOMCTBa TajJOreHOB W HUX COEAMHEHMH (BO3MOXKHO KCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB);
03HAaKOMJICHHE ¢ 00pa3liaMu XJIOPUIOB (TaJOT€HUIOB); O3HAKOMJIEHHE ¢ 00pasmamMu Cephl U €&
COCTMHCHUSMH (BO3MOXKHO HCIIOJIBL30BAaHKME BHUICOMATEPHANIOB); HaOMIOACHUE IMpolecca
oOyrnMBaHUsl caxapa I0J JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTBI, H3y4eHUE
XUMHUYECKUX CBOWCTB pa30aBJICHHOW CEPHOM KHCIOTHI, IPOBEICHUE KAYECTBEHHOM PEaKIuu Ha
cynbhaT-uoH U HaONIOJCHHE TMpU3HaKa e€ MPOTEKaHUs; O3HAKOMIIEHHE C (PU3NYECKUMU
cBOMcTBaMM a30Ta, pocdopa U UX coeqUHEHHH (BO3MOKHO HCIOJIb30BaHNE BUIEOMATEPHAIIOB),
oOpasmamu a30THBIX U (PochopHBIX ymoOpeHUi; MmojydyeHue, coOMpaHue, pacro3HaBaHHE W
M3y4YeHHE CBOMCTB aMMMaKa; [IPOBE/ICHUE KaUeCTBEHHBIX PEaKIMii Ha MOH aMMOHUA U ¢ocdar-
MOH U U3YYEHHE NPHU3HAKOB UX NPOTEKaHUs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOM
KHCIIOTBI C Mebl0 (BO3MOXKHO HCHOJIb30BaHHE BUICOMATEPHANIOB); HU3yUYEHUE MOJenei
KPUCTAINIMYECKUX pEETOK anMasa, rpadura, ¢ymiepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM MPOTHUBOTa3a;
MoJIyueHue, coOMpaHue, pacro3HaBaHUE M M3yYeHHE CBOWCTB YIUVIEKHCIOTO Ta3a; MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT- U CHJIMKAT-UOHBI U U3y4eHHE PU3HAKOB UX MPOTEKAHUS;
03HAaKOMIJIEHHUE C MPOJYKIMEH CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o teme «BaxHeillre HeMeTallIbl U UX COSITUHEHUS.

MeTtaniibl 1 UX COeMHEHHUS

OO11ast XxapakTepUCTHUKAa XMMUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM MX TOJIO0KEHUS
B llepuonnueckoit cucreme xumuueckux sneMeHToB [l. 1. MenneneeBa u CcTpoeHUsT aTOMOB.
Crpoenne mertannoB. Metamnndeckas CBsI3b M METAUIMYECKas KPUCTAJUIMYECKAs PEIIETKA.
ONEeKTPOXUMHUYECKUN psf HanpsHkeHUd MerawoB. dusmdeckrne M XMMHUYECKHE CBOMCTBA
MeTajuioB. O0mue crnocoObl MoaydeHus: MeTauioB. [IoHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTajb, Yyr'yH, TIOPATIOMUHHMA, OpOH3a) M HX
IpUMEHEHHE B ObITY U TpoMbIlieHHOCTH. [llenouynbie Metamisl: nosoxkenue B [lepuoauueckoit
cucreMe xumuueckux anemeHtoB J[. M. MenzaeneeBa; cTpoeHHE MX aTOMOB; HaXO0)K/IEHUE B
npuposae. dusnueckue U XMMHYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kamus). OKcHIbpl U
TUAPOKCUABI HaTpus W Kanus. lIpuMeHeHWe IIENOYHBIX METAIIOB M HMX COEOUHEHMI.



[Ileno4yHO3eMeNbHBIE METAUIBI MarHUil M KalbLUW: IosokeHue B Ilepumommueckoit cucreme
xuMuueckux snmemeHToB . M. MenpaeneeBa; CTpo€HHE MX aTOMOB; HaxO0XJACHUE B IMPUPOJE.
@uU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U Kaublus. BaxkHeWIMe COEAUHEHUS KAJIbLIHS
(oxcua, ruApoKcHI, coim). JKECTKOCTH BOBI M CIOCOOBI €€ YCTpaHeHUs. ATTIOMUHUIN: TIOJI0OKCHHE
B Ilepmommueckoii cucreme xumuueckux sieMeHToB JI. I. MenneneeBa; CTpoeHHE aTOMa;
HaxoXaeHue B mpupoae. Puznyeckue M XUMUYECKHE CBOWCTBA altOMUHUA. AMQoOTepHbIE
CBOMCTBA OKCHJA M rUApoKcuaa amoMuHusd. JKene3o: nosnoxkenue B Ilepuonnueckon cucreme
xuMuueckux sneMeHToB . WM. MeHueneeBa; CTpOCHHE aTroMa; HAxO0XIACHUE B MPUPOLIE.
dusnyeckue M XUMUYECKHE CBOWCTBa xkene3a. OKculpl, rugpokcuabl U coiu sxenesa(ll) u
xenesa(Ill), ux cocras, cBOMCTBA U MOJy4eHHE. XUMHUYECKUNA IKCIEPUMEHT: O3HAKOMJICHHUE C
oOpa3laMi METaJJIOB M CIUIAaBOB, WX (U3NYECKUMHU CBOWCTBAMH; H3y4YCHHE pPE3YJIbTATOB
KOPpPO3UHM  METAUIOB  (BO3MOXHO  MCIIOJIb30BAHME  BHUEOMATEpUaIOB), OCOOEHHOCTEH
B3aUMOJICHICTBUSL OKCHJA KajJbllud MW HaTpusl € BOJAOM (BO3MOXKHO MCIIOJIb30BaHME
BUJIEOMATEpUAJIOB); HCCIEIOBAaHUE CBOMCTB KECTKOM BOJBI; Ipollecca TOpPEHHUs XKele3a B
KHUCTIOpo/ie  (BO3MOXHO  MCIOJIB30BaHME  BUAEOMATEpUAlOB); IMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEAKIINIl Ha HOHBI (MarHusl, Kalbliys, allOMUHU, IMHKa, sxene3a(ll) u xeneza(lll),
Menu(Il)); HabmroieHre 1 oNMcaHue MPOIECCOB OKPAIIMBAHUS TUIAMEHN HOHAMU HATPHsI, KAJIUS U
KaJpIusl (BOBMOXKHO HCIIOJIb30BAHHME BUAEOMATEPHANIOB); HCCiel0BaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCHUIA AIFOMUHHUS U THUAPOKCHIA IIMHKA; PEIICHHE JKCIEPUMEHTATBHBIX 3a/a4d M0 TeMe
«BaxxHenmme MeTaJJTbl U UX COCTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

HoBeie MaTepuansl 1 TexHOJIOTHH. BelecTBa 1 MmaTepuansl B IOBCEIHEBHOM KU3HH YeJIOBEKA.
XuMmus M 3710poBbe. be3zomacHoe HCIONIb30BaHME BEIIECTB M XUMHUYECKHX peakiuuil B OBITY.
[lepBass mnomolb TpH XUMHYECKHX OXKOrax U OTpaBieHHUsX. (OCHOBBI HKOJIOTHYECKOH
IrpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYyXKarouieil cpenbl (mpenenbHas JOIMyCTHMAast
koHneHTpamus BemectB — I[I/IK). Ponp Xumum B permieHHH SKOJOTHUYECKHX TMPOOIeM.
[IpupoaHble MCTOYHHMKH YTJIEBOAOPOJOB (yroyib, MNPUPOAHBIN ra3, HedTh), MPOIYKTHI HX
nepepaboTKU, UX POJib B OBITY U MPOMBIIUIEHHOCTH. XUMHUYECKUH HKCIEPUMEHT: H3ydeHHE
00pa3roB MaTepuaoB (CTEKJIO, CIIJIaBbl METAIUIOB, MIOJUMEPHBIC MaTEPUAJIBI).
Me:knpeaMeTHbIe CBSI3H

Peanu3anus MeXnpeIMETHbIX CBA3€M NPU M3YYEHUH XHMHHM B 9 Kilacce OCYIIECTBIISIETCS
Yyepes UCIO0JIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U OHITHH, SBIISIOLINXCS
CUCTEMHBIMU JUIS OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOro IHKiIa. OOIIre ecTecTBEHHO-
Hay4yHbIe MOHATHUS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaIN3, CUHTE3, KJIacCHU(pHUKaIus,
MEePUOIUYHOCTh, HAONIOJEHNE, SKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICNb, SIBJICHUE,
napHUKOBBIA 3¢ dekT, TexHomorusi, Mmatepuanbl. OU3MKa: MaTepusi, aTOM, JJIEKTPOH, MPOTOH,
HEWUTPOH, HOH, HYKJIHUJ, W30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, OJIJIEKTPUUECKHHN 3aps,
MIPOBOJHHUKY, TMOJIYIPOBOJHUKH, JUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJO0, OO0OBEM,
arperaTHOE€ COCTOSIHME BEIlleCTBa, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMUECKasl pPEUIETKa,
CIUIaBbl, (PM3UYECKUE BEITUYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI,
3B&3ab1, Comuue. buonorus: ¢orocunres, apixaHue, Ouocdepa, dKOCHCTEMa, MUHEpPATIbHbIC
y1oOpeHus, MUKPODIIEMEHTHI, MAaKPOIJIEMEHTHI, MUTAaTEIbHBIE BelecTBa. I eorpadus: atmocdepa,
ruapocdepa, MUHEPAIbI, TOPHBIE TOPO/IbI, MTOJE3HbIE NCKOMIAeMbIE, TOTUIMBO, BOJTHBIE PECYPCHI.



TemaTn4eckoe IIAHUPOBAaHHUE.

Ne Tema Kos-so | IIpaktu | Kontpois
4acoB YECKHUE HBIE
paboThl paboThl
1 O06o001enue 3HaHu# MO Kypcey 8 5 - -
KJ1acca.
2 XVMMHUYECKUE PEAKIIUU B pacTBOpax. 13 1 1
3 Hemeramniasl ¥ ©X COETMHEHUS. 25 4 1
4 MeTaiasl ¥ BX COCIMHCHUS. 16 2 1
5 XUMUS ¥ OKpYXKAIoIas cpefa. 2 - -
6 O00011IeH1Ee 3HAHNUH 110 XUMHH 3a 7 - 1
KypC OCHOBHOMW IIKOJIBL.
7 Hroro: 68 7 4
KanennapHo — remaTuyeckoe njiaHupoBaHue
Ne Ne Tema ypoxka KomnuecTso [Hara
ypoKa | ypoka 4acoB MIPOBEJICHUS
B no | ¢aktu
JTAHHOM IUIAHY | YECKHU
TeME
O06o0menue 3HaHU# MO Kypcy 8 kimacca(S yacoB)
1 1 Knaccuduxarus xumMmudeckux 1
coeMHEeHNI. BBOIHBIN HHCTPYKTaXK
TB.
2 2 Knaccuduxarus xumMmudeckux 1
peaKIuid.
3 3 CKOpOCTh XMUMUYECKUX PEAKIIH. 1
Karamus.
4 4 Pemenne pacy€THBIX 337124 110 1
XHUMHUH.
5 5 Pemenne pacy€THBIX 33124 110 1
XHUMHUH.
XHUMHYECKUE peakiuu B pactBopax. (13 yacoB)
6 1 DJIEKTPOJIMTUYECKAS JUCCOIMALIMS. 1
7-8 2-3 OCHOBHBIE TIOJIOKEHUSI TEOPUU 2
AIICKTPOJIUTUYECKOU JTUCCOIHAITIH.
9-10 4-5 XUMHYECKHE CBOMCTBA KUCIIOT KaK 2
JIEKTPOJIUTOB.
11-12 6-7 XuMHYecKre CBOMCTBa OCHOBAHUMH 2
KaK 2JIeKTPOJIMTOB.
13-14 8-9 XUMHYecKre CBOMCTBA COIEH Kak 2
JIEKTPOJIUTOB.
15-16 | 10-11 [Munponus coneit. 2
17 12 [Ip.pNel «Pemenne 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«DNEeKTPOIUTHYECKAs
mucconuanus». MHCTpyKTax 1mo
Th.




18 13 KonTponesnas padota Ne 1 o teme 1
«XUMMHYECKHE pEaKUU B
pacTBOpax»
Hemeramiel 1 ux coenunenus. (25 yacoB)
19 1 OOm1ast xapakTepuUCTUKA 1
HEMETaJJIOB.
20 2 OOm1ast XapaKTepUCTHKA HIIEMEHTOB 1
VIIA-rpynns! — rajgoreHos.
21 3 CoenHeHust TaJoreHOB. 1
22 4 [Ip.p Ne2 «3yuenue cBoiicTB 1
COJISTHOM KMCIIOThI». MHCTpYyKTa)
Th.
23 5 Xanpkorensl. Cepa. 1
24 6 CepoBo10po M CynbhUIbI 1
25 7 Kucnopoanble coeJMHEHUSI CEpBI. 1
26 8 [Ip.p Ne3 «M3ydyeHne cBOKCTB 1
cepHoil kucnote». MHCcTpyKTax Th.
27 9 OO0mmas XapaKTepUCTHKA SIICMEHTOB 1
VA-rpynmsl. A30T.
28 10 Ammuak. Com aMMOHUS 1
29 11 [IP.p. Ne4 «Ilomyuenrne aMmmuaka u 1
H3y4YEHUE €ro CBOMCTBY.
Nucrpykrax Th.
30 12 Kucnopoabeie coemmHeHnst a3ora. 1
31 13 docdop u ero coeqMHEHUSI. 1
32 14 OO6mras XxapakTepuCTHKA 3JIEMEHTOB 1
IVA-Tpynmet. Yraepos.
33 15 Kucnopoubie coennHeHust 1
yriepoJa.
34 16 [Ip.p.Ne5 «IlomydeHue yriaiekucioro 1
ra3a. KauectBeHHas peaxiius Ha
kapOoHaT-uoHb. UHCTpyKTax Th.
35 17 Yrneroaoponsl. [Ipenensabie YB. 1
36 18 Yrinesogopoasl. Henpenenbabie YB. 1
37 19 Kucnopoaconepsxamue 1
OPraHUYeCKUEe COCAMHCHHSI.
38 20 Kpemuwuii 1 ero coelMHeHNUS. 1
39 21 CuiinkaTHasi IPOMBIIUIEHHOCTb. 1
40 22 [Tonydyenue HeMETAIIIOB. 1
41 23 [Tonyuenu BaKHEHIINX XUMUYECKUX 1
COeIMHEHUI HEMETaJJIOB.
42 24 Oo6o0061IeHME 110 TeMe «Hemeramisl 1 1
UX COCTUHEHUSD.
43 25 KonTponpHast pabotaNe2 1
«HeMeTannsl ¥ UX COSMHEHUSD.
Mertasutel 1 ux coequHeHus (16 yacon)
44 1 OO11ast XapaKTepUCTHKA METAJUIOB. 1
45 2 XUMHUYECKUE CBOMCTBA METAJIIOB. 1
46 3 OO11ast XxapaKTepUCTHKA HJIEMEHTOB 1
|A-rpynmsl.
47 4 CoemHeHus MEN0YHbIX METAJUIOB. 1




48 5 OO01ast XapaKTepUCTHUKA SIIEMEHTOB 1
I|A-rpynmnst.
49 6 CoeanHEeHUS IEIOYHO3EMEITTbHBIX 1
METAJIJIOB.
50 7 JKécTKOoCTh BOJIBI M CITOCOOBI €€ 1
yCTpaHCHUS
51 8 Ip.p. Ne6 «K€ctkocTh BOBI 1 1
CIOCOOBI €€ YCTpaHEHUS.
WNucrpykrax Th.
52 9 AJTFOMUHUH ¥ €0 COCTMHCHUS 1
53 10 Kenezo. duznueckue 1
XUMHYECKHE CBOMCTBA.
54 11 CoennHenns »xeiesa. 1
55 12 [Ip.p N7 «Pemenne 1
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Metamsy. UHCTpyKTaX Th.
56 13 Koppo3sust MeTaioB u criocoObl 1
3aIIUTHI OT HEE.
S7 14 Meramnsl B npupojie. [lonstue o 1
METaJUTYpPTHH.
58 15 O06ob61IeHue 10 TeMe «MeTautsl 1 1
WX COCAMHCHHUS
59 16 Kontposbnas padota Ne 3 o reme 1
«MeTaibl ¥ UX COSAMHEHUSD).
XuMHS 1 OKpy>Karoras cpena. (2gaca)
60 1 XUMUYECKUH COCTaB IIAHETHI 1
3ems.
61 2 OxpaHa OKpYKaroIIeH Cpe/bl OT 1
XMUMHUYECKOTO 3arpsi3HEHUsI.
Paznen 6. O6001IeHNE 3HAHUI 110 XUMHH 32 KYpC OCHOBHOM IITKOJIBI.
62 1 Bemecrna. 1
63 2 XHUMHYECKUE PEAKITUH. 1
64 3 XHUMHYECKHE CBOMCTBA MTPOCTHIX 1
BEIICCTB.
65 4 XHUMHYECKUE CBOMCTBA CII0KHBIX 1
BEIICCTB.
66 5 KadecTBeHHBIC peaKIy Ha HOHBI U 1
HEKOTOPBIE Ta3000pa3HbIC BEIIECTB.
67 6 Kontponsnas pabora Ne4 3a kypc 1
OCHOBHO HIKOJIBI.
68 Il HTOroBbIii ypox. 1
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