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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE pe3yiibTaTbl OCBOCHUA IIPOTpaMMbl OCHOBHOI'O O6IJ.[€FO O6paSOBaHI/I$I
JOCTUTIarOTCA B XOI€ O6y‘-I€HI/ISI XHUMHUHU B €IUHCTBC yqe6H0171 1 BOCIIMTATCIbHOM JACATCIIBHOCTHU B
COOTBCTCTBHUH C TpaaAUuLIMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIbTYPHBIMHA nu AYXOBHO-
HPAaBCTBCHHBIMU ILCHHOCTSAMU, IIPUHATBIMU B 06H_ICCTBC ImpaBujIaMM WU HOpMaMu IOBCACHUA U
CHOCOGCTBYIOT npoueccam CaMOIIO3HAHHWA, CAMOPA3BUTHUA U COLUAIIN3 AN 06yqa}om1/1xca.

JImgyHOCTHBIE pPE3YJIbTAThl OTPAXAKOT TI'OTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM IIO3UTHUBHBIX HECHHOCTHBIX OpI/IeHTaL{I/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTuU:

1) NaTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOLIEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M Hay4HOMY
HACJICJNIO, TOHUMAHUS 3HAYCHUS XUMHUYECKOW HAayKd B KU3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIueld o MepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MNpEACTaBIICHHUA O COOUAJIBHBIX HOpMax H IpaBUJIaX MCEKINYHOCTHBIX OTHONICHUH B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeITEIbHOCTH IPH BBINOJHEHUH y4eOHBIX, TO3HABATENBHBIX 3a/1a4, BBIMOJIHEHUH
XUMHUYCCKUX SKCIICPUMECHTOB, CO3AaHNN y‘~I€6HI)IX IMPOCKTOB, CTPEMJIICHUS K B3aMMOIIOHUMAHHWIO
¥ B3aMMOINOMOILIM B Ipoliecce 3TOM y4eOHOHM IesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOB&pPIHIGfI C MNO3HMIOWH HPABCTBCHHBLIX W IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PEHUYECKHE  TPEACTABICHUS O  BEMECTBE W  XUMHYECKOM  PEakIlvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIONINE OCHOBY JUJIS
MOHMMAHUS  CYIIHOCTH HAYYHOW KapTUHBI MHpa, NPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOAbI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XUMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO XUMUH,
HEOOXOMMBIE I OOBSICHEHHS HAOIIOaeMbIX IPOIIECCOB W SBJICHUM, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPATypOl, MOCTYMHBIMH TEXHUYECKHUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;



WHTEpPEC K OOyUYEHHIO W TO3HAHUIO, JHOO03HATEITHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU IKHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] aJKOTroJsl, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBusl 0€30MaCHOCTU MpH OOpallleHMH € XMMHYECKHMHU BEIIECTBAMHU B OBITY U peallbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K NMPAKTHUYECKOMY M3YyUEHHIO POPEecCuii U TpyAa pa3IndHOro pojia, YBaKEHHE K
TpyAy W pe3yibTaTaM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUW 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU
OPOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) IK0JIOrH4€eCKOT0 BOCITUTAHUS:

HKOJIOTMUYECKHU IeIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30TmacHOro obpa3a »KHU3HH,
OTBECTCTBCHHOC OTHOIICHUC K CO6CTBCHHOMy (1)I/I3I/I‘~I€CKOMy u HCI/IXI/ILIGCKOMy SI[OpOBI)IO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPABUIJI O€30MacHOTO MOBEIEHUS TIPU PadOTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYaIIUAX, YIPOXKAIOIINX 3J0POBBIO M KU3HU JTFO/ICH;

CHOCOOHOCTH HPUMEHATHh 3HAHMS, MOJydaeMble MPU H3YYEeHUH XUMHHM, Ul peIIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, JJIsl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOMN
KYJIBTYpPbI, OCO3HAHUS IJI00AJTBHOIO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed UX peleHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanmpenMETHBIX pPE3YNIbTaTOB BBIIEISIOT 3HAYUMBIE I (POPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC TOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMa,
MPOIIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEPCAIbHbIE ydeOHbIE NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe AeiicTBUS



Ba3oBrble JJornueckue aeiicTBus:

YMEHUS UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUM 3HAHWM:
pacKphIBaTh  CMBICA XMMUYECKMX IOHATHHM (BBLAENATH MX XapaKTepHble IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh HOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHUH, BBIOMpATb OCHOBAHHUSA M KPUTEPUM I KiaccuuKanuu
XUMHUYECKHX BEIECTB U XMMUUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHME NPUMEHATh B IPOLECCE MMO3HAHUS MOHATHS (IIPEAMETHBIE U METaIlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XUMMH, IPeoOpa3oBbIBATH IIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEJICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Yy4eOHOo-
IIO3HABATENIBHBIX 3a/1a4, C Y4E€TOM OTHUX MOJENIbHBIX IPEJACTABICHUN BBIABIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U H
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U ABJICHUSIX.

bBa3oBble uccienoBaTelLCKUE AeiiCTBHS .

YMCHHEC HCIOJIb30BATH IMOCTABJICHHBIC BOIIPOCHI B KA4YCCTBC MHCTPYMCHTA IIO3HAHUA, a
TaKXKXC B Kady€CTBC OCHOBBI JJIA q)OpMI/IPOBaHI/Iﬂ TUIIOTE3blI 110 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy)K)IeHI/II\/’I;

MpPUOOpPETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHMU3AMKU M TMPOBEICHHUIO YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJJ0M MpoIlecca, CAaMOCTOSITEIbHO TPOrHO3UPOBATh €ro
pe3yabTaT, (GopmMyaupoBaTh 000OIIEHHS M BBIBOABI MO pe3yjabTaTaM IMPOBEAEHHOTO OIIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POEIaHHON paboTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOMpPaTh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BHJIOB
1 (GOpM IPECTABICHUS, TOJIyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJspHAsl IUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE MPUMEHATh Pa3JInYHbIe METO/IbI U 3alPOCHI MPU MOUCKE U 0TOOpE MH(pOPMAIU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS YUEOHBIX M MMO3HABATEIBHBIX 33124
OTIpEeNeIEHHOTO THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH WCIIOJNBb30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO HCIIOJIE30BAHMS PA3TMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpeiCTaBICHUS
UHGOPMALIMK U WUTIOCTPUPOBATH pEIlaeMble 3aJlauid HECIONKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;



YMEHHME HCIOJb30BaTh M aHAIM3UPOBATh B IMpollecce y4eOHOW M HUCCIIE0BATEIbCKOM
JEeSTEIIbHOCTH HH(POPMAIIUIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH MPUPOJHON CPEJIbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHMsI 3aJlaBaTh BONPOCHl (B XoAe Auanora M (WiIM) ITUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJHEHUS
MIPEIJIOKEHHOM 3a1a4u;

YMEHUS IPEICTABIIATH IMOJIyYEHHBIC PE3YJIbTAThl TO3HABATEIIBHOM IEATEIILHOCTH B YCTHBIX
N THUCBbMCHHBIX TCKCTax; ACHATb MPC3CHTAUWIO PE3YJIILbTATOB BBIIOJIHCHUA XUMHUYCCKOI'O
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYJIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH ITO3HABATEIHHOU U
UCCIICIOBATEIBCKON JICATEIBPHOCTH TIPU PEIICHHUH BO3HHUKAIOIIMX MPOOJEM Ha OCHOBE y4éra
0o0IIMX WHTEPECOB W COTJIAaCOBaHHS MO3UIMH (0OCYXIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PerJ'[HTI/IBHbIe YHUBEpPCAJbHBLIC yqeﬁm,le JelCcTBUA:

YMEHHUE CaMOCTOSITENIbHO OINPENENATh LN AesTeIbHOCTH, MJIaHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMPATH
HaubOosnee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Yy4eOHbIX U IO3HABAaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJyYeHHMs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/1aHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B9 kJjiacce mpeiMeETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSATHUNA: XUMHUYECKUM DSJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BaJEHTHOCTH,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas peakiusi, XUMHYECKas CBS3b,
TEII0BOM 3P PEKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEITEKTPOIIUTHI,
DIIEKTPOJIUTUYECKAs] JMCCOIMAINS, DPEAKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBECHUC, O6paTI/IMI)I€ nu HeO6paTI/IMI)Ie pC€aknuuu, OKHCIIUTECIBbHO-BOCCTAHOBUTCIIBHBIC
peaklnH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHUCJIEHHWE M BOCCTAHOBIIEHHUE, aJJIOTPOIHS,
aMCbOTepHOCTI), XUMHNYECKas CBA3b (KOBaJ'IeHTHaH, HOHHas, MeTaJ'IJ'II/I‘-IeCKaSI), KpuCTallIn4eCKasd
pemeéTka, KOppO3HWsl METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakUuH, MPeaeTbHO
nonyctumas konueHtpanus [1JIK Bemectna;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATAA M TPUMEHATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

UCTIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY JIJISi COCTaBlI€HHS (OpPMYJ BEUIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OIPEAEIIATh BAJIGHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOr0 COCTaBa, MPHUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJACCy COCIMHEHHUM 110
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTAHUIECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, xapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIIIMYECKON PEIIETKA KOHKPETHOIO BELIECTBA;

packpbiBaTh cMbica [lepuoguueckoro 3akona J[. . MenaeneeBa u JeMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCHIBaTh W XapaKTepu30BaTh TabmuuHyro (opmy Ilepuoandeckoit cucTembl
XUMHUYECKHX 3JI€MEHTOB: pazlinyarh MOHATHUS «TJIaBHAas MOArpymnna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnma)y», maneie u OoibIIMe NEpUOIBI, COOTHOCHTH 0003HAUYEHUS, KOTOpHIE
UMEIOTCS B TMEPUOAUYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] siipa, 00llee YUCIIO 3JIEKTPOHOB U pacipeielieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJenax MajblX HEPUOJOB U INIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIMPOBaTh XMMUYECKHE DIIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHUE
peakiuu (10 YUCIY U COCTABY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, [0 TEIJIOBOMY 3 (dEKTy, 1Mo
U3MEHEHUIO CTENICHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOmIME U Cchenu(pUYecKue XUMHUYECKHE CBOICTBa
IPOCTBIX M CJIOYKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKLIHIA;

COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMALMUA KUCIIOT, LIEJI0YEeH U COJEH,
MOJIHbIE M COKpAIIEHHbIE YypaBHEHUS pEaKIuii HMOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE TI'E€HETHUYECKOM CBS3M MEXAYy BELIECTBAMH pPa3IMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIWTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX TTPEBPAILIEHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUHCIIST OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa 1Mo (popMyJlie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOAMTDH PAcU€Thl [0 YPABHEHUIO XUMUYECKON peaKuu;

coOnrofaTh TMpaBWiIa TOJIB30BAaHUS XMMHUYECKOW TocylAod ©  1a00paTOpHBIM
00opy/i0BaHUEM, a TaKXKe IpaBuia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
[0 BBIMOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa W YTIIEKUCIIOTO rasa);

IIPOBOAMTH pEAKLUH, MOATBEP/KIAIOIINE KAaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOpHUI-, OpoMHI-, HOAMJI-, KapOoHaT-, (ocdar-, cuianKar-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JEATENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3eH — 1Jis
W3YYEHHUs CBOICTB BEIIECTB M XMMUYECKUX PEAKIINI, ECTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS
— HaOI0IeHNEe, U3MEpPEHUE, MOICTTUPOBAHNE, SKCIIEPUMEHT (peaJIbHbII 1 MBICIIEHHBIH).



2. COAEP)KAHUE OBYYEHUA
9 KJIACC
BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii  3akoH. Ilepuogmueckas cucreMa XMMMYECKUX JJIEMEHTOB /I
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBONCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX MNEPHOIOB, Kallds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMMHMUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOW PEMIETKM M BHJA XMMHYECKOH
CBSI3U.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYCCKUE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMUHBIM KJIACCAM HEOPraHUYECKHX COEIMHEHMH, TeHeTHYecKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccugukanus XUMUYeCKUX PEaKUUi MO pa3iIuyHbIM MpPHU3HAKAM (IO YUCIIY M COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHWIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). DK30- U
SHJOTEPMUYECKHUE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsTHE O CKOpOCTH XMMHUYECKOW peakuuu. lloHsTHE 00 OOpaTHMMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOrEHHBIX M Te€TEepOreHHbIX peakuusx. Ilonstue o
karammse. IloHaTme o0 XuMHU4YeckoM paBHOBecHMHM. @DakKTOpBI, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U NIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINMU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust MEeKTPOTUTHUECKON AUCCOIUAIIMH. DIEKTPOIUTHI U HEAEKTPONUThl. KaTnoHsl,
AQHUOHBI. MexaHH3M [AHMCCOIMAIMM BEIIECTB C Pa3IUYHBIMU BHJAAMHU XHUMHUYECKOH CBS3U.
Crenens aucconpanun. CUIbHBIC U CIa0bIe JIEKTPOIUTHL.

Peakunuu moHHOro oOmMeHa. YCIIOBUSI MPOTEKaHUS peakluil MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEJICTaBICHU 00 3IEKTPONIUTHYECKON auccoruainuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKON peaklIuu OT BO3JACHCTBUS pa3IMUHbIX
(bakTOpOB, HCCIEI0BaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMALIUN
KHUCJIOT, IIeno4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHUs peakiuil MOHHOro oOMeHa (oOpazoBaHHE
ocajika, BbIACICHME Tra3a, 00pa3oBaHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKLUUN (FOPEHME, pEaKLUU pPas3IoKEeHUs], COSAMHEHHS),



pacino3HaBaHuC HCOPraHMYCCKUX BCHICCTB C ITOMOIIBIO KAaYCCTBCHHBIX peaKI_II/Iﬁ Ha HOHBI,
PEHICHUC SKCIICPUMEHTAJIBHBIX 3a1a4.

HemeTayibl 1 HX COCAUMHECHUSA

OOmas xapakTepucTUKa TaloreHoB. (OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
creniean okucieHus. CTpoeHHe W (DU3MUECKHE CBOMCTBA IMPOCTHIX BEMIECTB — TaJOTCHOB.
XUMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C METaJIaMH, HEMeTaJlIaMH,
miesioyamu).  XjopoBoaopoa. ConsiHas KUACIOTa, XUMHYECKHE CBOICTBA, IOJy4YeHUE,
npuMeHeHue. [leficTBre Xopa 1 XJIOPOBOIOPO/Ia Ha OpraHu3M YelloBeKa. BaxxHen e XI1opuabl
U UX HaXO0XJICHHUE B IPUPOJIC.

OO6mas xapaktepuctuka 3i1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KUCIIOPOJa M Cepbl. AJUIOTPONHBIE MOAM(DUKAIIMK KHUCIOpOJIa U Cepbl. XMMHUYECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
NPE/ICTABUTENIN KHCIOTHBIX OKCHIOB. CepHast KUCIOTa, (PU3NYECKHEe M XMMUYECKHE CBOWCTBA
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenuduueckue). XUMHUYECKHE pPEeakKIuy,
JeXale B OCHOBE IPOMBIIUICHHOTO CIIOCO0a IMONYyYeHUs CepHOM KUCIOTHL [Ipumenenue
cepHOi KUCIOTHL. COJIM CePHOI KHCIIOTHI, KaUeCTBEHHAS peakius Ha cynbdaT-noH. HaxoxneHnue
ceppl W e€ coenmuHEHWH B mpupone. XHWMHUECKOE 3arps3HEHUE OKPYKAIOMIEH Cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IpeI0TBpAICHUSI.

OOmast xapakTepucTuka »3jeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTEMEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonyyeHue u npumeHeHne. Coau aMMOHMs, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT M
cneunduyeckue). Mcnonab3oBaHWe HHUTPATOB M COJEM aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX
ynoOpeHuit. XuMHUYeCKOe 3arpsi3HEHHE OKPYKAroIIeH Cpebl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Oxcup docdopa (V) u pochopnas kucinora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

OO6mass xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHs. YTJIepOJ], alFIOTPONHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrne cBoicTBa. AncopOrusa. KpyroBopot yrieposia B mpupo/ie.
Oxcupapl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTyYeHHEe U MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0sieMbl, CBsi3aHHbIe ¢ okcuaoM yraepona (1V),
TUIO0TEe3a I100aJIbHOTO TMOTEIUIeHHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonbp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX YTiaepojaa
(MeraH, »TaH, OSTWICH, AalleTWICH, JTaHOJ, TJHMICPUH, YKCYCHas KucioTa). IlpuponHbie
WUCTOYHUKU YTIEBOAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TNepepadOTKU
(6eH3uH), UX POJb B OBITY M MMPOMBIIIICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:



KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YelIOBeKa. MarepuaabHOE E€IMHCTBO
OpPraHMYECKHUX ¥ HEOPTaHMYECKUX COCIUHCHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKME CBOMCTBA, IOJIyY€eHHE U INPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue
CTPOUTEIIbHbIE MaTepHajbl: KEpPaMUKa, CTEKJIO, IIEMEHT, OCETOH, kene300eToH. I[IpobGiemsl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4yeHre o0pa3lloB HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, NPOBEJCHUE
Ka4eCTBEHHBIX PEAKLUN Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3N4YEeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdroAeHHe Inpouecca OOyIJIMBaHUS — caxapa IOjA  JIeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOU
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-nOH M HaOJIOJeHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX coennHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEAaKUMH Ha HOH aMMOHMA U (ocdar-uoOH M H3ydeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNel KPUCTAUIMUECKUX PEIIETOK anMasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTUBOra3a, NojJydeHue, coOupaHue, paclo3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl W M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C TpOIyKIHEH
CHIIMKaTHOW TPOMBIIIJICHHOCTH, PEUICHHE SKCIEPUMEHTANBHBIX 3a7ad 1o Teme «Baxneimme
HEMETAJJIbl U UX COCIUHEHUSY.

MeTajuuibl M UX COCAUMHEHUS

OOmiast XapakTepuCTUKAa XMMHUYECKMX OJJIEMEHTOB — METaJJIOB HAa OCHOBAaHMU UX
nonoxkenus B [lepuonnueckoit cucreMe xumuueckux sneMenToB [[. 1. Menaeneesa u crpoeHus
atoMoB. CTpoeHue MeTauioB. MeTalnuyeckas CBs3b M MeETaJIM4ecKas KpHUCTaIndecKas
pemérka. DJIEeKTPOXMMHUYECKUM psAl HanpsokeHu MertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoObl moayyeHust MetamioB. [IoHsATHE 0 KOPPO3HM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOoppo3uu. CriaBsl (CTalb, YyryH, AIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[Ilenounbie MeTauIbl: MOJOkKEHNE B [leproanyueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE KX aTOMOB, HaxXxOXkAcHUE B mnpupoge. dusznueckue M XMMHUECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanwus. [Ipumenenne
LIEJTOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlenoyHo3eMeNbHBIE METAUIBI MAarHUi M KajublLMil: nosiokeHue B Ilepuonnueckon
cucreme xumuueckux sneMeHToB [[. WM. MenzaeneeBa, CTpo€HHE HMX aTOMOB, HaxO0XXJICHUE B
npupoje. Puznueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbIHs (OKCHI, TUAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.



AnmoMuHuii: mnionoxkeHue B Ilepuoanueckoil cucTeMe XHUMHYECKHX BJIeMEHTOB /I.
N. MenpeneeBa, CTpOCHHE aroMa, HAXOXKIECHWE B Tmpupojae. Pu3MYecKHe U XUMHUYECKHE
CBOICTBa amOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCU/IA M THAPOKCUIA ATFOMUHUSI.

Kene3o: mnosoxenne B Ilepuogumueckoil cucremMe XHUMHYECKHX 3yeMeHTOB /I
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXXJIeHHE B mpupoae. DuU3NUEeCKHEe W XUMHUUYECKHE
cBoicTBa xene3a. Oxcuabl, ruapokcuasl u conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJTy4YCHHE.

Xumuueckuii IKCnepumenm

O3HAaKOMJIEHHE C o00pa3laMM MeETauUIOB M CIUIaBOB, MX (U3NYECKHMHU CBONCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BMJICOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUIA KaJbLUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Kejle3a B
KHUCIIOpoJie  (BO3MOXKHO — MCIIOJI30BAaHME  BUAECOMATEpUAIOB), IMPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MAarHWs, KaJdblMs, allOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(III), meau (II), HaOmrOIEHUE W OMHCAaHUE MPOLIECCOB OKPANIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIusl M KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIel0BaHHE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA LIMHKA, PEIIEHNE SKCIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTaibl ¥ UX COSIUHEHUS.

XuMHsA U OKpYsKaKoLIas cpeaa

BeH.IeCTBa U MaTcpualibl B HOBCGI[HCBHOI‘/‘I J)KU3HHU 4elloBeka. be3omacHoe HCIoJIb30BaHUE
BE€IICCTB W XHUMHWYCCKUX pCaKHI/Iﬁ B 6I)ITy. HepBaﬂ InmoMoump Hnpu XUMHUUYCCKHUX OXKOrax Hn
OTpaBJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKPYKaIoLIel cpefbl (MpeiesibHas 1OMyCTUMasi KOHLEHTpaIHs
BerecTs, ganee — [1JIK). Ponb xumun B pereHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:
u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MATEPHUAIbI).
Mesicnpedmemmuuie cea3u

Peanu3anus MeXIpeaMETHBIX CBS3€H NMPU M3YYEHUN XUMHUHU B 9 Kiacce OCyHIeCTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak M MOHATHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJISL OT/ACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbIH (PaKT, runoTesa, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHne, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUS, MaTepHAJIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, W30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUH 3apsj, MPOBOAHUKH, IOJYIPOBOJHUKH,
JMBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas pEIETKA, CIJIaBbl, (U3MYECKHE BEIMYUHBL,
€AMHUILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIIIaHETHI, 3BE3/1bl, COHIIE.



buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI0OpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOJBI, IMOJIE3HbIE
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

3. TEMATUYECKOE IINTAHUPOBAHMUE

Paspnen Tema ypoka Kon-Bo yacoB
TeopeTnyeckme
OCHOBbI XUMUn lMoBTOpEHME Kypca xumum 8-ro knacca 2

BxogHas koHTponbHas paboTa 1

OHepreTrka XMMMUYECKNX peakLmi. Tennoson

achdhekT peakuum 1
CKOpPOCTb XMMMYECKOW peakuun. Xummyeckoe
paBHOBeCKE 1
BellecTBa 9NeKTPONUTLI 1 HEINEKTPONUTHI. 1
CwunbHble 1 crniabble anekTpoNnuThbl 1
Peakuumn noHHoro oomeHa. CBoncTtea MOHOB 1
KucnoTbl Kak anekTponuTbl 1
OCHOBaHNA 1 CONMN KaK ANEeKTPONUTHI 1
O606LeHne 3HaHUI O KMUcnoTax, Consax n
OCHOBaHuAx B ceeTe T[] 1
MpakTnyeckas pabota Ne2. "PactBopbl. Teopus
3NEKTPONMTMYECKON gnccoumauymnn” 1
PewweHune 3agay. NogrotoBka K KOHTPONBHON
paboTte 1
KoHTponbHas pabota Ne1 1
MpakTnyeckas pabota Ne1 "CKopoCTb XMMUYECKOM
peakummn" 1

OnemMeHThI -

HemeTannbl 1

UX BaXkHeWLLne OneMeHTbl-HeMeTanbl B NepUoaMyecKkon cucteme

coegnHeHuns O.WN. MenpeneeBa. 1
Kpuctannuyeckoe ctpoeHne n usnko-xmumMmyeckmne
cBowicTBa HemeTannos. CoeguMHeHUs HeMeTannos 1
O6Las xapakTep1cTiKa HemeTannoB NOArPynmMb
KMcrnopoga u ux npocTbiX BELECTB. 1

Kucnopog.O3o0H. KpyrosopoTt kucnopoga B npupoge | 1
Cepa kak npocToe BeLecTBO. ANnoTponusi 1

CBOWCTBA Cepbl. 1
Cepoogopoga. Cynbuabl 1
Kucnopogcogepxalume coeanHeHus cepsol (1V). 1

Kucnopoacoaepxalume coeanHeHus cepbl(VI)
KpyroBopoT cepbl B npupoge. Jkonormyeckue

npobnembl, CBI3aHHbIE C CEPOW 1
O6ulas xapakTep1cTrKa 31IeMeHTOB NoArpynneol

asoTa. 1
A30T KaK XMMUY€ECKNIA SIEMEHT 1 NpocToe

BeLLecTBO 1
Ammunak. Conn aMmoHus1. 1
MpakTuyeckas pabotaNe3 «[lMonyyeHne ammuaka u
n3yyeHue ero CBOMCTBY. 1
Okcunabl asoTa. 1
A30THas KucnoTta, HUTpaTbl 1
docdop — aNEMEHT 1 NPOCTOE BELLECTBO. 1




Kucnopogcogepxalume coegnHeHnsa gpocgopa.

KpyrosopoT chocdopa B npupoge 1
O6Las xapakTep1cT1Ka af1IeMeHTOB NOArpynnebl
yrnepoga. Yrnepog — npocToe BELWecTBO 1
Okcugel yrnepoga 1
YronbHas kucrnorta u eé conu. 1
MpakTnyeckasa pabota Ne4 "TlonyyeHne okcmaa
yrnepoaa (IV) n nsyyeHune ero cBOMCTB.
PacnosHaBaHne kapboHaToB 1
KpemHui n ero ceorictea. CoeaMHEHUS KpEMHMS.
CwvnvkatHasg NpOMBbILLNEHHOCTb 1
KoHTponbHas pabota no Teme "HemeTtannb!" 1
MonoxeHne anemMeHToB - MeTannoB B [ICX3 u

MeTtannsl 0COBEHHOCTU CTPOEHUSI MX aTOMOB 1
XnMu4eckme cBoOMCTBa MeTannos 1
Cnnasbl. Koppoausi MeTannos 1
XapakTtepucTtuka anemeHtoB 1 A rpynnbl [NC n
obpasyembix UMK BelllecTB. PacnpocTpaHeHve B
npupoge 1 dbrmonornyeckoe 3Ha4eHne LEeNOYHbIX
MeTannos 2
O6Llas xapakTep1cTMKa 311IEMEHTOB rMaBHON
noarpynnel 2 rpynnbl 2
DU3MKO-XMMUYECKME CBONCTBA MarHus, Kanbums mx
OCHOBHbIX COeanHeHn. PacnpoctpaHeHue u pornb
meTtannos |l rpynnel B npupoge. 1
AntomMuHUR . BaxkHenune coegmHeHns antoMnHnsE 1
Keneso 1 ero BaxxHenwne coeanHeHns xernesa 1
MpakTuyeckas pabota Ne5 "PelueHune
aKcnepMMeHTanbHbIX 3agay no reme "Metannb!" 1
O606LieHne 1 cuctemaTnsauuns 3HaHUIN No Teme
"MeTannb!" 1
KoHTponbHasa pabota no teme "MeTtannbl" 1

Obwwe

cBefeHus 06

OpraHn4ecKnx

CcoeUHeHunsax [MpeameT opraHnM4yeckom XMMun. 1
Knaccudpukauua yrnesogoponos. [peaensHole
yrnesogopoasbl 1
HenpepgenbHble yrnesogopob! . AnkeHbl. ANKUHbI 2
Kucnopogcogepxalume opraHn4yeckme coeguHeHus.
CnupThbl 2
Kap6oHoBble KUCNOThI 1
Brvonornyecku BaxHble coegmHeHunsa. Obwme
npegcTaenexHnst o 6enkax, xxupax, yrneBogax 2
KoHTponbHas paboTta no Teme "OpraHunyeckue
BeLlecTBa" 1
BellecTBa BpeaHble ANs 300POBbS YernoBeka 1

XUMUS 1 XKN3Hb oKpyxatoLlen cpeapl. Nonvmepsl 1
XnMua 1 300poBbe YenoBeka. Xumudeckas
TEXHosorms 2
MuHepanbHble yoobpeHusl Ha BalleM y4acTKe.
MpakTnyeckasn pabota Ne6 "MuHepanbHble
yoobpeHus". 1
WNToroeasi koHTponbHasi paboTa 3a kypc 9-ro knacca | 1
AHanmns3 KOHTPONbHOW paboThl 1
Pe3epBHoe BpeMs 2
UTOIO: 68
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