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PaGouas nporpamma no xumuu ®I'OC
8 kiacce (2 yaca B He/1e110)
IHosicHuTeabHASA 3aNMCKa
Pabouass mporpamma y4eOHOTO Kypca 1o XuMHH Juis 8 Kilacca pa3padboTtana Ha ocHoBe OT'OC,

Ha 0asze mporpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHMs O XUMUU (0a30BbIM YPOBEHB) U aBTOPCKOM
nporpammbl O.C. T'abpuensina, KymnoBoi «IIporpamMma ocHOBHOTO 001ero o0pazoBaHHs IO
xumun.8-9kmacey. [lporpamma opueHTHpoBaHa Ha wucnoib3oBaHue ydeOHWKa: O.C ["aGpuensH
Xumus. 8 Kkiacc: yueOHUK A 0011e00pa3oBaTeIbHbIX yUpexaeHuid. - MockBa: «/Ipodar, 2016;
pekoMeHnnoBanHoro MO P® u nmeronierocs B mepeyHe yTBEPKICHHBIX YICOHUKOB U MPOTPaMM Ha
2019-2020 yuebHbIii rof.
Peanuzarust nporpammel ocymiectisieTcs: npu ucnoiab3oBannn YMK  O.C. INabpuensna, yueOHuKa
«Xumus 8§ kmace» (aBrop O.C.I'abpuensn), «podax» 2016.

[Iporpamma paccumtana Ha 68 4acoB (2 yaca B HEJIENI0), B TOM YHCIICHa KOHTPOJIbHBIC
paboThI — 44acoB, IPaKTUYECKUE PAOOTHI — 7 YAaCOB, KOTOPBIE PACIPENEICHBI IO COOTBETCTBYIOIIUM
TeMam.

IIVIAHUPYEMBIE PE3VYJIIbTATbBI OCBOEHHS [NPOI'PAMMBI 110 XUMHUHU HA

YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaTbl OCBOCHHSI MPOTPaMMbl OCHOBHOTO o00Iero ooOpa3oBaHus
JOCTUTalTCs B X0oA€ OOy4eHHs XMMHUU B €IUHCTBE y4e€OHON M BOCIUTATEIbHOH NEATEIBHOCTH B
COOTBETCTBUM C TPAJULUOHHBIMU POCCHHCKMMM COLMOKYJIBTYPHBIMU M yXOBHO-HPABCTBCHHBIMU
HEHHOCTSIMM, TPHUHATBIMH B OOIIECTBE MpaBHJIaMH M HOpPMAaMM IOBEIEHHUS U CHOCOOCTBYIOT
IporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIIMH 00YUYaIOIIUXCSl.

JIMuHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCA
CUCTEMOM IO3UTHBHBIX LEHHOCTHBIX OpPHUEHTAllMM W PAaCUIMPEHUE OIbITa ACATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBECHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJleINl0, TOHMMAaHMs 3HAYEHHS XMMHUYECKOM HayKd B JKM3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIAJIETh JOCTOBEPHOM HH(OpMAIMel O MEepeoBbIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHOH XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpa
H OOIIEeCTBA;

2) rpaxaaHCKOro BOCIUTAHMS:

IIPEJICTABICHUSI O COLMAIbHBIX HOPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHUI B
KOJJIEKTUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0O0IIECTBEHHO I10JIE3HOM,
yu4eOHO-HMCCIIeJOBATENbCKOM, TBOPYECKOM M JAPYrMX BHJAAX JAEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOW NESATEIBbHOCTH IPU BBINOJHEHUM Y4eOHBIX, IMO3HABATEJIbHBIX 3a7ad,
BBIMIOJIHEHUN XUMHYECKUX OKCIHEPUMEHTOB, CO3AaHUU Y4YEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B TpOILECCe 3TOW y4eOHOH IesTeTbHOCTH, TOTOBHOCTHU
OLICHUBATH CBOE MTOBEACHHUE U MOCTYIKH CBOMX TOBAPUUICH C MO3MIIMHM HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MTPEICTABICHHSI O BEIIECTBE U XUMUYECKOW pEeaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAayKM M COCTaBIIIOIIME OCHOBY JUIsl NOHUMaHUS CYHIIHOCTH
Hay4YHON KapTUHBI MUpPA, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs NPHUPOJBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEI0i, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

II03HABATENIbHBIE MOTHUBBI, HAIIPaBICHHBIE Ha IIOJYYEHHE HOBBIX 3HAHUN 10 XUMUH,
HeoOXoAuMBble ISl  OOBSCHEHUS HaOJMI0JaeMbIX IPOLIECCOB M SBJICHUHM, IO3HABATEIBHOM,
MH(GOPMALIMOHHON M YMTATENIbCKON KyJIbTYpPbI, B TOM UYHUCJIE HABBIKOB CAMOCTOSITENIbHOW palboOThI €
y4eOHBIMM TEKCTaMHM, CIPABOYHOM JMTEpaTypoH, JOCTYNHBIMM TEXHUYECKUMHU CpEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOy4YeHHUI0 U TO3HaHHWIO, JIO0O03HATEIhbHOCTb, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHONM M HCCIEA0BATEIbCKOM NEeATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAMpPaBIEHHOCTH U YPOBHS O0y4YCHUS B TajbHEHIIEM;

4) popmupoBaHHs KyJbTYPHI 310POBbA:

OCO3HaHHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY 3J10POBbIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCOZHAHUE MOCIIEACTBUI U HEPUSATHE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHUKOB, KypeHHS), HEOOXOAMMOCTH COOJNIOJCHUS TpaBUi OE30MaCHOCTH TIpU
oOpalleHuu ¢ XUMUYECKIMHU BEIIECTBAMU B OBITY U PeaTbHOU KU3HU;

5) TpyaoBOro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuili U TpyAa pa3IuvyHOIro poja, YBaKEHHE K
TPyLy U pe3yibTaTaM TPYJOBOU NE€ATENbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUU 110 XUMUH, OCO3HAHHBIN BEIOOP MHIUBUIYATHHOU TPACKTOPHH MPOIOJDKEHUS 00Pa30BAHMSI C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XHUMHUHU, OOUIECTBEHHBIX HHTEPECOB U
moTpeOHOCTEH, yCHenTHOW MPO(EeCCHOHAIBHON IESITEIbHOCTA M Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaITUPOBATHCS B MPOJECCHOHAIBHON Cpefie;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIEeCTBOBaHHS, MOHMMAaHHE IEHHOCTH 3J0pOBOrO0 M 0O€30MacHOro o0pasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUECKOMY 37]0POBBIO, OCO3ZHAHHE
[IEHHOCTHU COOJIOJICHUSI TIPAaBHJI O€30MacHOTrO MOBEACHUS MpU paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaIUsX, YTPOXKAIOLIUX 310POBbIO U KU3HU JTIOJIEH;

CIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJIydaeMble MPU M3YyYECHUH XMUMHH, JUIS PELIeHUs 3anad,
CBA3AHHBIX C OKpPYXKalOWIEH IPUPOJHOM CpEIOW, I IOBBIIICHUS YPOBHS 3KOJIOIHYECKOMU
KYJIbTYPbl, OCO3HAHUsI TI00ATBHOrO XapaKTepa SKOJOTHYECKHX MpOoOJIeM W MyTed UX pelieHus
MOCPEACTBOM METOJIOB XMMHH, 3KOJOTHYECKOrO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBAaThCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW W COIMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe wMeTampeaMETHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMbIE I (HOPMHUPOBAHUS
MHUPOBO33pEHUs OOLIeHAY4YHbIE MOHATHUSA (3aKOH, TEOpHs, NPUHLHUI, TUIOTe3a, (PakT, cucrema,
MPOLIECC, DKCIEPUMEHT U APYroe.), KOTOpPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHWN M3 3TUX MPEIMETOB (DOPMHUPOBATH MPEICTABICHHUE O
[[EJIOCTHOM HAyYyHOW KapTWHE MHUpa, M YHUBEpCalbHbIC yueOHBbIC ACHCTBHs (ITO3HABATEIBHEIE,
KOMMYHHUKATHUBHBIE, DPETYJSATUBHbIE), KOTOpble oOecrneynBaloT (OPMHUPOBAHHE TOTOBHOCTU K
CaMOCTOSITENTbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHSI UCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUS TP OCBOCHUHU 3HAHUI: pacKpbIBaTh
CMBICJ XUMUYECKUX MOHATUHN (BBIICIATH UX XapaKTepHbIE IPU3HAKHU, YCTAaHABINBATH B3aUMOCBS3b C
JIPYTUMHU TIOHSATHSIMHU), UCTIOIB30BaTh MOHATHS s OOBSICHEHUS OTICIBHBIX (PAKTOB U SIBICHUH,
BBIOMpATh OCHOBAHMS W KPUTEPHUM s KiIacCU(DUKAIMA XMUMHYECKUX BEHIECTB W XHUMHUYECKUX
peakuuii, ycTaHaBIMBAaTh MPUYMHHO-CIEJCTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4€HUS, CTPOUTH
JIOTUYECKHE pacCyXJeHus (MHIAYKTUBHbIC, ACIYKTUBHBIC, IO aHAJIOTMH), JelaTh BBIBOABI H
3aKJIIOYEHUS;

YMEHUE NPUMEHSATH B MPOLECCE MO3HAHUS TMOHATHUS (MPEIMETHbIE M METamnpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, MCIONb3yeMble B XHMHH, MPeoOpa3oBbIBATH IIHPOKO
MpUMEHsIeMble B XHMHUU MOJENbHbIE MPEJCTABICHUS — XUMHUYECKHI 3HaK (CHMMBOJ 3JIEMEHTA),
XUMHYeckas QopMmyla W ypaBHEHHE XUMHUYECKOW pEakiuu — TNpU pEHICHHH Y4eOHO-
MO3HABATENbHBIX 33J1a4, C YYETOM 3TUX MOJCIbHBIX MPEICTABICHUN BBISIBISITH U XapaKTEPU30BATh
CYUIECTBEHHBIC MPU3HAKA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIHA,
BBISIBJISTH OOLIME 3aKOHOMEPHOCTH, IPUYNHHO-CIICCTBEHHBIE CBS3U U MPOTUBOPEUNS B U3y4aeMbIX
mpoleccax U sSIBICHUSX.



Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

YMEHHE UCIO0JIb30BaTh MOCTABJICHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAK¥Ke
B KaueCTBE OCHOBHI ISl ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpeTeHNEe OmNbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IMpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbrat, (opMyIupoBaTh OOOOMICHHS W BBIBOJBI 1O pe3ylbTaTaM MPOBEIEHHOTO OIBITA,
MCCIIETIOBAHMS, COCTABIIATH OTYET O MPOJIEIAHHOMN paboTe.

Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpPATh, aHATU3UPOBATH U MHTEPIPETHUPOBATH MHGOPMAIUIO Pa3INYHbIX BUJIOB U
dbopM TpencTaBlICHHUs, MONMYYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COJIEp>KaHusl, CIPaBOYHbIE MocoOus, pecypchl MHTepHETa), KPUTHUECKUA OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOAbl M 3alpOChl IPHU MOHCKE W 0TOOpe MHMOpMALUU U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX ISl BBIIOJIHCHUS YYEOHBIX M TO3HABATEIBHBIX 3a7ad
OIpeNeIEHHOTO THMA, NPUOOpPETEeHHE OmblTa B O0JACTH HCIIOJIB30BaHHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHM, OBIaJCHHE KYyJIbTYpOH aKTUBHOTO HCIOJB30BAaHUS Pa3TUYHbIX
MOMCKOBBIX  CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY TMpEICTaBICHUS
nHOpMallUM W WLUIIOCTPUPOBATH pEIIaeMbIe 3aJaud HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpadUK U UX KOMOUHALIUSAMUY;

YMEHHE UCMHOJIb30BaTh U AaHAIU3UPOBATh B IIpolecce Yy4yeOHOW U UCCIIe0BATEIbCKOM
NesITeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIITIEHHOCTH, CEJIbCKOTO X035HUCTBA U TPAaHCIOPTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHON CpEBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ 1elCTBUS:

YMEHUS 3a71aBaTh BOIPOCHI (B XOJe auaiora u (Win) IUCKYCCHUH) 1O CYIIECTBY 00CYKIaeMOit
TeMbI, (HOPMYIHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BBIIOJHEHHSI PEATIOKEHHOM 3a/1a4u;

YMEHHUSI TIPEACTABIATH TOTyYEeHHBIC PE3yIbTaThl TO3HABATEILHON NEATEIHbHOCTH B YCTHBIX U
MUCPMEHHBIX  TEKCTaX; JIeNaTh MPE3CHTAIMI0  PEe3yJbTAaTOB  BBINOJIHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (JIabOpaTOPHOTO OMbITA, JAOOPATOPHOW pabOTHl IO HWCCIACAOBAHUIO CBOWCTB
BEIIIECTB, YIEOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM I1O3HABaTEIbHOM W
MCCIIEI0OBATENBCKON IEATENILHOCTHU MIPU PEIICHUH BO3HUKAIOIIKUX MPoOIeM Ha OCHOBE y4éra 0OmInx
MHTEPECOB M COIJIACOBAHUS MO3ULMNA (00CYyXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMS COBMECTHBIX JCHCTBHI, oNpeaeaeHne KpUTEPUEB MO OLIEHKE KayecTBa BHIIIOJHEHHOM
paboThI U ApyTHE).

PeryisiTuBHbIE YHHBepPCAaJbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OINpEAeNsiTh LENU AeSTeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIE€ATEIbHOCTh, BEIOUpATh Hanbosee
3¢ (eKTHBHBIE CIIOCOOBI PEUICHUS YIeOHBIX U TIO3HABATENBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATH
UM KOPPEKTUPOBATh INPEUIOKEHHBIN aJrOPUTM JIEHUCTBUM IIPU BBIIIOJIHEHUM 33JaHUNU C y4ETOM
MOJIyYE€HUsI HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BEUIeCTBaX M peaKlusiX, OLICHUBAThH
COOTBETCTBHE MOJTYYEHHOTO pe3yibTaTa 3asiBJICHHOMN LI€JH, YMEHUE UCIIOIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, TIpeijlaraéMbl€ B YCIIOBUU 3aaHHIA.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOEHHUIO O00S3aTENbHOrO  COJIEpKaHUS,
YCTAHOBJICHHOTO JIaHHOW  (QeaepanbHON  pabodeld IPOrpamMMoOM, BBIACISIOT: OCBOCHHBIC
00yJaroIMMUCs HaydyHbIC 3HAHUS, YMEHHUS M CIIOCOOBI AeHCTBHMA, crienuduueckue Juist IpeaMeTHON
obmactu «XUMHUS», BUABl NEATEIHHOCTH IO MOJYYEHHI0O HOBOTO 3HAHHS, €r0 WHTEPIPETAIIHH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3ITUYHBIX YI€OHBIX M HOBBIX CUTYaIlUsX.

K xonmy oOyuenus B 8 kJacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



pPacKpbIBaTh CMBICIT OCHOBHBIX XHMHYECKUX TIOHATHUNA: aTOM, MOJIEKYJIa, XUMHUYECKUU
AJIEMEHT, MPOCTOE BEILIECTBO, CI0XKHOE BEIIECTBO, CMECh (OJTHOPOAHAS U HEOJHOPOJIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEILIECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBas J10JIsl XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU, MOJISIPHBIN
00BEM, OKCH/I, KUCIIOTA, OCHOBAHUE, COJb, JIEKTPOOTPUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS,
XUMHUYECKas peakuus, Kiaccuukamus peakiuil: peakiuu COEJUHEHMsS, peaKlnu
pa3oKeHUsl, peakIuy 3aMelIeH s, peakllu 0OOMeHa, K30- U SHAOTEPMUUYECKUE PEaKIUH,
TeII0BOM A (EeKT peakuuu, sapo aToMa, SIEKTPOHHBIA CIOW aroma, aTOMHas OpOUTAllb,
paauyc aToma, XUMHUYECKasi CBsI3b, MOJSIPHAsl U HEMOJspHAsi KOBAJICHTHAsI CBA3b, HOHHAs
CBSI3b, WOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJsI BelecTBa (MPOLIEHTHAs
KOHIICHTpAIIUsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX MOHSITHA U TMPUMEHSTh 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPALCHHUI;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBIeHUs (OPMYII BEIIECTB U YPaBHEHUI
XUMHYECKUX PEAKIIU;

ONpEeAENATh BAJICHTHOCTb AaTOMOB »JJEMEHTOB B OWHAPHBIX COEIUHEHMSX, CTENEHb
OKHUCJICHUS DJIEMEHTOB B OWHApHBIX COCJAMHEHUAX, TMPUHAIJICKHOCTh BEIIECTB K
ONpeneIEHHOMY  KJIacCy COEAMHEHUH 1o QopmysiaM, BHI XHMHYECKOH CBSI3U
(xoBaJIeHTHas! 1 MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMbica [lepuonnueckoro 3akona /. M. MenneneeBa: IeMOHCTPUPOBATh
MOHMMaHUE TEePUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHUX JJIEMEHTOB OT UX
nonoxkenus B [lepumoguueckoil cucreMe, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
MMOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOraipo;

OMHCHIBATH U  XapakTepu3oBaTh TabmuuHyo ¢Gopmy Ilepuonuyeckoil cuctemsl
XUMHYECKHX DJJIEMEHTOB: pa3iuyvarh TIOHATUS «rjaBHas mnoarpynmna (A-rpymma)» u
«mobounass moxarpynmna (b-rpynma)», wMambie ¥ OOJbIIME TEPUONBI, COOTHOCUTH
o003HaUYeHUsI, KOTOpble HMeloTca B Tabmuue «llepuonnueckass cUcTeMa XUMHUYECKHX
sanementoB JI. M. MengeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DOJEMEHTOB (COCTaB W 3apsia sapa, oOmee 4YHCIO DSIEKTPOHOB H
pacrnpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHYECKHE DSJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBA, XUMHYECKHE
peakiuu (IO YUCITY W COCTAaBY YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
spdekry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIacCOB,  MOATBEpkKJas  ONHCAaHHE  TNPUMEpPaMU  MOJIEKYJISIPHBIX  YpaBHEHMI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX KAyeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBUSIX;
BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO
JOTII0 XUMHUYECKOr0 3JeMEeHTa 1Mo (opMmysie COeTUHEHHS, MAaCCOBYIO TOJIO BEIISCTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOIN peaKIuu;

MPUMEHATh OCHOBHBIE OMNEpallMi MBICIUTEIIBHON NI€ATEIbHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHUE, O00OOIIEHUE, CHUCTEMAaTHU3aInio, KIACCH(HUKAIUIO, BBISBICHHE IPUYMHHO-
-CIIEZICTBEHHBIX CBSI3€d — Ui W3YYEHHUsS CBOMCTB BEIIECTB U XHUMHUECKHUX PpEaKIIMid,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOIIOJIEHUE, U3MEpPEHHE, MOJEINPOBAHUE,
SKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

clieoBaTh  MpaBUjiaM  TOJIb30BAHMSA XUMHUYECKOW TMOCYJOoM H  J1abopaTOpHBIM
o0opynoBaHuEeM, a TakKe MpaBWiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMU IO BBIMOJIHEHHUIO JTAOOPATOPHBIX XMMHUYECKHUX OMBITOB MO MOJIYYEHHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (BOIOPOa U KHCIOPO/a), PUTOTOBIEHUIO paCTBOPOB



C ONpeNeIEHHON MacCOBOM J0JIed pacTBOPEHHOIO BELIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DSKCIEPUMEHThl IO pPAaclMO3HABAaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C
MOMOIIBIO UHAUKATOPOB (JIAKMYC, (heHOTIPTATCHH, METUIIOPAHK U JPYTHUE).

K kxoniy oOyueHuss B 9 Kjacce TpeAMETHbIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKHX TMOHATUM: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPULATEIHLHOCTD, CTENIEHb OKUCIICHHS], XUMUYECKasi peaKIusl, XUMUYECKasl CBS3b,
TerioBoi 3¢ dexkr peakuww, MOJb, MOJSPHBIH O00BEM, pACTBOP, DIEKTPOIUTH,
HEAJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKAss JAMCCOIMAlMsI, pEeakuud HOHHOrO oOMeHa,
KaTajau3aTop, XHMMHUYECKOE paBHOBecue, oOpaTumble U HeoOpaTHMble pPEaKIuH,
OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIE PEAKIIMK, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, AJJIOTPOIHS, aM(POTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs, NOHHAs,
MeTaJlJI4ecKasi), KpUCTAJUIMUecKas pelIéTka, KOppO3usi METallIOB, CIUIaBbI, CKOPOCTHb
XMMHYECKOM peakiuu, npeaenbHo gonycrumas konuentpamus [1/IK Bemectsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHATUH W NPUMEHATh OTH
MTOHATHUSA [PU ONKMCAHUU BEUIECTB U UX MPEBPALICHUN;

MCIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JIJISl COCTaBICHUs (OPMYII BEIIECTB U YPaBHEHUI
XUMHYECKUX PEAKIIU;

ONpPEIEIATh BAICHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKHUX IJIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KJIACCYy COEIUHEHUU
mo ¢opMynaMm, BUJ XHUMHYECKON CBs3M (KOBaJICHTHas, WOHHAs, MeETAJUTMYecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3aps] UOHA M0 XUMHUYECKOH GopMmyse, XapakTep Cpelbl B
BOJHBIX PAacTBOPAaxX HEOPraHWYECKUX COCIWHEHMM, THUIl KPUCTAUIMYECKOW pPEIIETKN
KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona Jl. M. MenzaeneeBa u 1eMOHCTPUPOBATH €O
MMOHMMAHKE: OMUCHIBATh U XapaKTepu30BaTh Ta0amuHyi0 hopmy [leproanyeckoit cucTeMsl
XUMHYECKHX DJJIEMEHTOB: pa3iuyarh IOHATUS «rjaBHas mnoarpynmna (A-rpymma)» u
«mmobounas moarpynmna (b-rpynma)», Mameie u OONBIIME TEPUOABI, COOTHOCHTH
0003HaUYeHUsI, KOTOpbIE MMEIOTCSI B MEPUOAMYECKON Tabnuie, C YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa,
o0Iee YuciIo 3JEKTPOHOB WM paclpeiesieHne MX MO JIJIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o01nirie 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B Ipejenax
MaJIbIX [IEPUOJIOB U IVIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIUPOBATh XUMHYECKHE D3JIEMEHTbl, HEOPraHHMYECKHE BEIeCTBa, XUMHYECKHE
peakuuu (IO YUCIY M COCTaBY Y4YacCTBYIOIIMX B PEaKIUU BELIECTB, IO TEMJIOBOMY
3¢ (deKTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHSI XUMHUYECKHIX DJIEMEHTOB);
XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE M CIICIU(PUICCKUEC XUMUIECKHE CBOMCTBA MPOCTHIX
U CJOXKHBIX BEIIECTB, MOJTBEpXkAasi OMHCAHUE MPUMEPAMH MOJEKYISPHBIX U HMOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUUECKUX PEAKLIN;

COCTAaBJIATb YPABHEHMS DJIEKTPOJUTHYECKOM IUCCOLMALMU KHUCIOT, LIEJIOYEH U COJIEH,
MOJTHBIE M COKpAIIEHHBIE YPaBHEHUS pEaKUUil MOHHOTO OOMEHAa, YpaBHEHUS pEaKIHid,
MTOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]Yy BELIECTBAMHU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA  IOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OanaHca ITHX PeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUIN B Pa3JIMUHbBIX YCIOBUSX;



® BBHIYUCISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB, MAacCOBYIO
JOJII0 XUMHUYECKOT0 3JI€MEHTa MO (hopMylie COEJUHEHHUs, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTE PACUETHI IO YPAaBHEHUIO XUMUUYECKON pEeaklny;

e coOmojaTb MIpaBUa TOJb30BAHUSA  XUMMUYECKOW MOCYIOM M JJaODOpPaTOPHBIM
o0opyJOBaHHEM, a TaKXe IpaBWja OOpalleHUus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLIHSAMHU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIMBITOB IO IMOJYYCHHIO U
coOMpaHHIo ra3000pa3HbIX BELIECTB (aAMMHUAKa M YTICKUCIIOTO ra3a);

® TPOBOIUTH PEAKIMH, MOATBEPXKIAIONIME KAYECTBEHHBIH COCTaB DPA3JIUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHU-, OpPOMHI-, HOIUA-, KapOOHAT-, pocdaT-, CUITUKAT-
, Cynb(dar-, TUAPOKCHI-HOHBI, KAaTHOHBI AMMOHHUS U HOHBI H3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

® [IPUMEHATb OCHOBHBIE OINEpAallMd MBICIUTENbHON [EATENIbHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AINIO0, BBISBICHUE MPUUYNHHO-CIEACTBEHHBIX CBS3ei
— JUI1 W3Y4YCHHS CBOMCTB BEIIECTB M XWMHYECKUX pEaKLUH, €CTeCTBEHHO-HAy4YHBIC
METO/bI TO3HAHUS — HAOJI0JJCHUE, U3MEPEHNE, MOJCIIMPOBAHKE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN ).

Conep:xanue TemM yueOHOro kypca xumum 8 kiacca (68 yacon, 2 yaca B HepeJI10)

BBenenue XuMmus — Hayka O BEIIECTBAX, UX CBOMCTBAx W npeBpaieHusx. [lonsrue o
XUMHAYECKOM 3JIEMEHTE U (hopMax €ro CymecTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTHIX M CIOXKHBIX
BemiecTBax. [IpeBpamenns BemecTB. OTMYNe XUMUYECKUX PEAKIIUA OT GU3HUECKUX SIBIICHHI.
Ponb XxuMum B xKU3HH yenoBeka. Xemopmiua u xemopoobus. Kparkue cBeneHus U3 HCTOPHH
BO3HUKHOBEHUS M pa3BuTHs xumuu. [lepron anxumun. [lonsarue o punocodpckom kamue. Xumust
B XVI B. Pazsutne xumnn Ha Pycu. Posib 0T€4ECTBEHHBIX YUECHBIX B CTAHOBICHUN XUMUYECKOU
Hayku — paboTsl M. B. JlomonocoBa, A. M. Bytneposa, /[. 1. Menneneesa.

XuMUYecKasi CAHMBOJIMKA. 3HAKM XUMHUUYECKHX 3JIEMEHTOB M IIPOUCXOKICHUE NX Ha3BaHUW. XUMU-
yeckue popmyibl. MHaeKcs U ko3¢ duienTsl. OTHOCUTEIbHBIE aTOMHAS U MOJICKYJISipHAs
Macchl. PacueTr MaccoBOM JOIM XUMUYECKOTO JIEMEHTa 1o (popMyJie BemlecTBa.

[Tepuonuueckas cucrema xumudeckux 3iaeMeHToB Jl. V1. Menzeneesa, ee cTpykTypa: Majbie
1 OoJIbIIME IePUO/IbI, TPYIIIBI M MOATPYIIHI (TTaBHas U mobouHas). [lepuoanyeckas cucteMa Kak
CIIPaBOYHOC HOC06H€ AJIA MOJTy4YCHUA CBGI[CHI/Iﬁ O XUMHUYECCKUX IJICMCHTAX.

Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCUTENBHOM MOJIEKYIISIPHOW MacChl BEIIECTBA MO €ro
XUMHUYECKOl dhopmyre. 2. Beraucienre MacCoBOM JT0JIM XUMHUUYECKOTO 3JIEMEHTA B BEIIECTBE I10 €T0
dbopmyne 3.%Y cranoBieHue npocreniei (opMysIbl BEIIECTBA IO MaCCOBBIM JIOJISIM.

JemoncTpanus.* Komiekiun npeaMeToB — PU3UYeCKuX TN U U3EIUN U3 TPOCTHIX M CIIOKHBIX
BEIIECTB (QTIOMUHUS U CTEKIIA).

Tema 1. ATOMBI XUMHYECKHUX 2JIEMEHTOB

ATOMBI KaK (bopMa CyHICCTBOBAHUA XUMHUUCCKHUX 3JICMCHTOB. OcHOBHEBIE CBCACHUA O CTPOCHHU aTO-
MOB. JloKa3aTenbCTBa CI0KHOCTH CTpoeHHs aToMOB. OnibIThl Pe3epdopa. [lnanerapuas Moenb
CTPOCHUSA aToOMa. CocTaB aTOMHBIX AACP: IPOTOHBI U HGfITpOHBI. OTHOCHUTENbLHAs aTOMHAs Macca.
B3anmocCBA3b MOHATUI « TPOTOH », « HEUTPOH », « OTHOCUTEIbHAS aTOMHAas Maccay. M3meHeHue
quciia IpOTOHOB B AApPC aTOMa — 06pa303aHHe HOBBIX XUMHUYECKUX dIIEMEHTOB. I3MeHeHue uncia
HEHUTPOHOB B siipe aToMa — 0OpazoBaHue U30TONOB. COBpeMEHHOE ONpe/IeIeHNEe TOHITUS
«XUMHUYECKHUH 3JIeMEHT». 30TOIEbI Kak PASHOBUAHOCTHU ATOMOB OAHOT'O XUMHUYCCKOI'O 3JICMCHTA.
OnekTpoHbl. CTpOEHHE MIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHUX d71eMeHTOB Ne 1—20)



nepuoanueckoit cucremsl [. . MenneneeBa. [TonaTue o 3aBeplIEeHHOM U HE3aBEPIICHHOM
ANIEKTPOHHOM CJI0e (dHepreTudeckoM ypoBHe). [leproaudeckas cucreMa XUMHYECKUX dJIEMEHTOB J1.
N. MenneneeBa u cTpoeHre aTOMOB: (PU3UYECKUN CMBICIT TTOPSIIKOBOTO HOMEpa dJIeMeHTa, HOMepa
IpYyIIIBL, HOMepa nepuoja. MisMenenue yncia 3JIeKTPOHOB Ha BHEIIHEM dJICKTPOHHOM YPOBHE aTOMa
XUMHUYECKOT0 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATENbHBIX HOHOB. MOHBI,
06pa30BaHHI>I€ aTOMaMH MCTaJIJIOB 1 HEMETAJIJIOB. HpI/I‘-II/IHBI U3MCHCHUSA MCTAJININMYCCKUX U
HEMETaJUTMYECKUX CBOMCTB B Ieproiax u rpymmnax. O6pazoBaHne OMHAPHBIX COCTMHCHHUI.

[Tonsitue 06 noHHO¥ cBs3U. CxeMbl 00pa30BaHUs HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJNIOB MEXy cO00M — o0pa3oBaHue
JIBYX aTOMHBIX MOJIEKYJ POCTHIX BellecTB. KoBaJleHTHAsI HEMOJsIpHAsk XMMUYECKas CBA3b.
DNEeKTPOHHBIEC U CTPYKTYpHBIE (hopmybl. BzanMoeiicTBie aTOMOB XMMHUYECKHUX DJIEMEHTOB-
HEMETaJUIOB MEXKIy CO00 — 00pa3oBaHre OMHAPHBIX COSMHEHNUN HEMETAJLIOB.
DNeKTpoOoTpULAaTEeNbHOCTh. [IOHSITHE 0 KOBaJIEGHTHOM MOJIAPHO# CBs3U. B3aumoelicTBre aToMOB
XUMHUYECKHX 3JIEMEHTOB-METAJIOB MEKIy cO00M — 00pa30oBaHNE METAINTHYECKUX KPUCTAIIIOB.
[lonsATHE O METAINTNYECKOMN CBA3U.

JdemoncTpauuu. Mosenn aTOMOB XMMUYECKHUX 3JIeMeHTOB. [lepuoanueckas cucrema
xumudeckux dyemenToB . . Menneneena.

Tema 2 IIpocTsie BemecTBa [lonoxeHne METANIOB M HEMETAJNIOB B IEPUOANYECKOM crcTeEME
xuMHuueckux seMeHnToB . . MenaeneeBa. BaxHeiiire npocTbie BEMIECTBA — METAJIIBI: KEJE30,
ATFOMUHWM, KalbIIUi, MarHui, HaTpwii, kanuil. O0mue Gu3ndeckue CBOMCTBA METAJIOB.
Baxneiimme npocTsie BemecTBa — HEMETAILIbI, 00pa30BaHHBIC aTOMaMU KUCJIOPO/1a, BOAOPO/A,
a3oTa, cepsbl, ochopa, yriaepoaa. CriocoOOHOCTh AaTOMOB XMMHYECKHX JJIEMEHTOB K 00pa30BaHUIO
HECKOJIBKHX MPOCTBIX BEIIECTB — AJUIOTPOIHs. AJIJIOTPOITHBIE MO (DHUKAIIMN KUCIopoa, hocdopa
1 oyioBa. MeTaminueckre 1 HeMEeTaAINTIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBHOCTD
JIEJICHUS IPOCTHIX BEILIECTB HA METAJLJIbl U HEMETAJUIBI.

[TocTostnaas ABoraapo. KonmrdectBo BemectBa. Monb. MomsipHas macca. MoJIspHBIN 00beM
ra3006pa3H1>1x BCIIICCTB. KpaTHBIe CANHUIIBI KOJIHNYCCTBA BCIIICCTBA — MHUJIJIMMOJIb U KMJIOMOIJIb,
MUJUTUMOJISIpHAS ¥ KUJIOMOJISIpHAsi MAacChl BEIIECTBA, MIJIJTUMOJISIPHBIN U KUJIOMOJISIPHBIA 00BEMBI
ra3000pa3HBIX BEIICCTB.

PacueTs! ¢ BCIIONIB30BaHNEM OHATHIH «KOJIUYECTBO BCIICCTBA», «MOJIsIpHasA Macca», ((MOJ'I?IpHBIﬁ
00BeM ra3oBy», KIIOCTOsSSHHAasA ABorazxpo».

PacuerHble 3a1auu. 1. Beraucnenue MOIsSpHON Macchl BEIIECTB 110 XUMUYECKUM GopMyiam. 2.
PacueTsl ¢ HCIOIB30BaHNEM MOHATHI «KOJIMYECTBO BEUIECTBA», «MOJISIPHASI Maccay, «MOJIIPHBII
00BEM TazoB », « MOCTOSIHHAsA ABOTaIpoO ».

Hemoncrpaunu. Komiekuus meramioB. Komiekius HeMeTalioB.

[Tonyuenue o3oHa. [lomydenne u 03HAKOMIJICHHE CO CBOMCTBaMH 0e1oro u KpacHoro docdopa,
6esoro u ceporo ooBa. HekoTopbsle MeTaJljIbl M HEMETaJUIbl KOJIMYECTBOM BelecTBa | MOJIb.
Monens MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3 CoequHeHHUs] XUMHYECKHUX J1eMeHTOB (CTerneHb okucieHus. OnpeaeneHue

CTETICHU OKUCIICHUS 3JIEMEHTOB M0 XUMHUYecKoi Gopmyie coenuaenus. CoctaBnenue Gopmyn
OMHAPHBIX COCTMHEHUM, 00N cIToc00 UX Ha3bIBaHUs. bUHApHBIC COCTMHEHUS: OKCUIBI, XJIOPUIBI,
cynbdunsl u 1p. CocraBnenue ux ¢popmyi. [IpencraBurenn oKCHIOB: BOAA, YITIEKUCIbIHA ra3 u
HEramcHas n3BECThb. HpeI[CTaBI/ITe.HI/I JIeTy‘-II/IX BO,Z[OpOI[HBIX COGHHHGHHﬁZ XJIOpOBOI[OpO,Z[ U aMMHak.



OcHoBaHUs, UX COCTAaB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHUH B Bojie. Tabmuiia
paCTBOpI/IMOCTI/I I‘I/I,Z[pOKCI/I,Z[OB nu coneﬁ B BOJIC. HPGI[CTaBI/ITe.HI/I H.IGJIO‘-IGﬁI FI/II[pOKCI/II[BI HanI/ISI,
Kayust ¥ KanbIus. [loHsTHe 0 KauecTBeHHBIX peakuusx. Muaukaropsl. U3mMeHeHne okpacku
WHJIMKATOPOB B IICIIOYHOM Cpejie.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukarus kucnot. [IpeacraBurenu KUCIOT: cepHasi, COsI-
Has ¥ a30THas. M3MeHeHne OKpacku UHAMKATOPOB B KUCIIOTHOU CpeJIe.

Conu Kak Npou3BOAHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHus. PacTBOpUMOCTSH coJIeil B
Bozie. [IpencraBurenu coneit: Xaopua HaTpus, KapOoHaT U pocdar KanbLus.

AMoOp(HBIE U KPUCTAJUIMYECKHE BEIIECTBA.

MC)KMOJ'ICKYJ'IHPHBIC BSaHMOHCﬁCTBHH. Turer KPUCTATINIMYCCKUX PCIICTOK: MOHHAA, aTOMHas, MOJIC-
KyJIsIpHasA U MCTAJLTIMYCCKasd. 3aBHCHMOCTH CBOICTB BCIICCTB OT TUIIOB KPUCTAJUIMYCCKUX PEIICTOK.

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa AJis
BEULIECTB MOJIEKYJSPHOTO CTPOSHUSI.

Yucrele BemecTBa U cMecu. [Ipumeps! JKUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceld. CBoiicTBa YuC-
TBIX BEIIECTB U cMeceii. X cocTaB. MaccoBas M 00beMHas TOJIM KOMIIOHEHTa cMecH. PacyeThl, cBs-
3aHHBIC C MCTIOJIb30BAHUEM MMOHATHS «IOJISI».

PacuerHble 3axaun, 1. Pacder MaccoBoii 1 00beMHOI J10JIeli KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brrunciienne MaccoBoil 1071 BEIIECTBA B pACTBOPE MO U3BECTHOM Macce paCTBOPEHHOTO BEIIECTBA
1 Macce pacTBopureis. 3. BerunciaeHue Macchl pacTBOPSIEMOrO BEILIECTBA U paCTBOPUTEIS,
HEOOXOUMBIX JUIsl IPUTOTOBIICHUSI ONIPEACIICHHON MacChl pacTBOpa C M3BECTHOM MAacCOBOM J0Jiei
PacTBOPEHHOTO BEILIECTBA.

JdemoncTpanuu. O6pasisl OKCHIOB, KUCJIOT, OCHOBAHHUM M cOJIeii. MoJien KpUCTaIUTHYECKUX
pELIETOK XJIOpUa HaTpusl, aamasa, okcuja yriepona (IV). B3peiB cMecu Bomopoa ¢ BO3TyXOM.
Crnioco6sl pazaenenus cmecei. Juctrsnus Bobl. I3MeHeHne OKpacku HHAUKATOPOB B PaCTBOPax
menoyeid. [IpaBuno paz6asnenus H2SO4. M3meHeHne OKpacku MHIMKATOPOB B paCTBOPAx

kucaoT. O4ucTKa 3arpsA3HEHHOM MOBapeHHON COIN

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3liaMu BEIIECTB pa3HBIX KiaccoB. 2. Pa3nenenue
cMmecen.

Tema 4. U3MeHeHus1, NPOUCXOsIIME € BelleCTBAMU

[ToHsiThe siBIEHUIN KaKk U3MEHEHUH, TPOUCXOISIINX C BEIIECTBAMU. SBIEHUS, CBI3aHHBIE C U3ME-
HEHUEM KPHUCTAJUTMYECKOTO CTPOCHHUS BEUIECTBA IPU TTOCTOSTHHOM €0 COCTaBe, — (PU3NYECKUE
sBieHus. Ou3nyeckue SBICHUS B XUMUU: JUCTHILISALNS, KPUCTAJIN3AIINS, BHITAPUBAHKUE U
BO3TOHKA BEIIECTB, ICHTPU(PYTUPOBAHHE.

SIBnenus, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, — XUMHUUYECKUE peakiuu. IIpusHaku u yc-
JIOBUS IPOTEKaHUs XUMUYECKUX peakiuil. [loHsaTHe 00 3K30- U S3HAOTEPMUYECKUX peaKIUsX.
Peaknuu ropeHus Kak 4aCTHBIN CIydail 9K30TEPMHUUECKUX PEAKLUi, IPOTEKAIOIINX C BbIICICHUEM
CBeETAa.

3aKOH COXpPaHEHHSI MACChl BEIIECTB. XMMUYECKUE YPAaBHEHUS. 3HAUEHHUE UHICKCOB 1
kod(ppurmenton. CocTaBiaeHne ypaBHEHUN XUMHYECKUX PEAKIIHi.



Pacyersl mo xuMuueckuM ypaBHEeHUsAM. Perienne 3a/1a4 Ha HaX0X/I€HUE KOJIMYEeCcTBa

BCIICCTBA, MaCChl UJIN 061,eMa MNpOAYKTA PCAaKIUU 110 KOJIMYCCTBY BCIICCTBA, MACCC UJIN OG’bGMy
MCXOJHOTO BelecTBa. PacueTsl ¢ HCTIONb30BaHUEM MOHATHUS «IIOJIS», KOT/1a HCXOJHOE BEUIECTBO
JTaHO B BUJIE pacTBOpA C 33JJaHHON MacCOBOM J10J1€il paCTBOPEHHOTO BEUIECTBA UJIU COJIEPKHUT
ONPEACIICHHYIO JOJIIO ITPUMECEH.

Peakuuu paznoxenus. [lonstue o ckopocTn xumuueckux peakuuil. Karanuzaropbsl. @epMeHTHI.

Peaknuu coenunenus. Katanutuueckue n HekaraauTudeckue peakunu. O6paTumble 1 HEOOpaTH-
MBIE PEAKIHUU.

Peakunu 3amenienus. IEKTPOXUMHUUECKUN PAJT HAMPSHKEHUI METAJIOB, €r0 UCITOJIb30BaHUE
JUISL IIPOrHO3UPOBAHUS BO3ZMOXKHOCTH IPOTEKAHUS PEAKIUI MEXAY METa/UIaMU U pacTBOpaMH
KHUCIIOT. PeaKI_II/II/I BBITCCHCHUA OAHUX MCTAJJIOB U3 PACTBOPOB HUX coien APYTUMH MCTAJUIAMHU.

Peaknun oomena. Peakniun HelTpanu3anun. Y CJIOBUS TPOTEKAHUS PEaKIUii 0OMEHa B pacTBOpax
710 KOHIIA.

TUIBI XUMHYECKHUX PeaKIHi (TI0 TPU3HAKY «YIHCIIO U COCTAB UCXOIHBIX BEIIECTB U

MIPOJYKTOB PEAKIIMN») HA MIPUMEPE CBOMCTB BOJIbI. Peakiius pa3noskeHus — 3IEKTPOIIU3 BOMIBI.
Peakuuu coequHeHNsT — B3aMMOJIENCTBHE BOBI C OKCHIAMH METAJUIOB M HeMeTaI0B. [ToHsaTue
«TUAPOKCUABDY. Peakinu 3amenienus — B3auMOJEHCTBUE BOJIBI C LIEJIOYHBIMHA U
eJIOYHO3EeMETbHBIMU MeTaJIaMH. Peakimu oOMeHa (Ha mpuMepe THIPOIn3a Cyabhuaa aTlOMAHUS
1 KapOuaa KaabIus).

PacuyerHsle 3anaun. 1. Boruncienue 1o XMMUYECKUM YPAaBHEHUSIM MacChl MJIM KOJMYECTBA BElle-
CTBa I10 U3BECTHOW Macce WM KOJUYECTBY BEIECTBA OJHOI0 U3 BCTYMAIONIUX B PEAKIINIO BEIIECTB
WIH IPOAYKTOB peakuuu. 2. Beruncienne maccsl (KOJTMYECTBa BELIECTBA, 00beMa) MPOAYKTa
PEaKIMH, €CIIM U3BECTHA MACCa UCXOJHOTO BEILECTBA, COACPKALIETO ONPEAECICHHYIO 10JI0
npumeceid. 3. Beraucnenue macchl (KOJIM4ecTBa BelecTBa, 00beMa) MPOIyKTa PeaKIie, eCIIH
M3BECTHA Macca pacTBOpa U MaccoBas J0J1s1 paCTBOPEHHOI'O BEIIECTBA.

JlemoncTpauuu. [Tpumeps! husndeckux sSBICHUN: a) TUTaBJIeHHE mapaduHa; 6) BO3TOHKA Hoja Wn
OCH30IHOM KUCIIOTHI; B) paCTBOPEHUE NIEpMaHTaHaTa Kanus; T') U dy3us AyIIUCTHIX BEIECTB

C ropsieil 1aMnouky HakanuBaHus. [IpuMepsl XUMUUECKUX SIBJICHUIA: a) TOPEHUE MarHus,
docdopa; 6) B3aumMoieiicTBUE CONSIHOM KUCIOTHI C MPAMOPOM MJIM MEJIOM; B) MOJTyYCHHE
ruapokcuaa meau (I1); ) pacTBOpeHHE MOTYYSHHOTO THAPOKCHAA B KUCTIOTAX; 1) B3aUMOJICHCTBHE
okcuzaa Meau (II) ¢ cepHoi KUCIIOTON TP HArpEBaHUU; €) Pa3I0oKEHUE IIEpMaHTaHaTa Kalusl; iK)
B3aUMOJICHCTBHE Pa30aBICHHBIX KHCIIOT C METAIUIAMU; 3) pa3JIoKEHUE TIEPOKCHIa BOJIOPOIa; 1)
ANEKTPOJINU3 BOJIBI.

JlaGoparopHbie onbIThI. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUSI BOJBI U CIIUPTA MO KCYE3HOBEHUIO UX
Karenb Ha puiIbTpoBaibHON Oymare. 3a. BzanMoeiicTBre OKCHIa MarHust ¢ KUCIOTaMu 4.
OkucneHnue Meau B MJIAMEHU CIIUPTOBKHU UM Topenku. 5. [loMyTHeHUE U3BECTKOBOM BOJIBI OT
BBI/IBIXAEMOTI'0 YIJIEKUCIIOTO ra3a. 6. [lonydeHne yriekucioro ra3a B3auMoIeiCTBUEM COJIbI U
KHUCJIOTHI. 7. 3aMelienue Meau B pactBope xiopuaa meau (II) sxenezom

Tema 5 .IIpakTukym Ne 1. IIpocreiimme onepanun ¢ BemecTBOM

1. [IpaBuna TeXHUKH OE30MACHOCTH MpHU paboTe B XuMu4deckoM kabunere. [IpuemMbl oOparieHus ¢
1a0opaTOpPHBIM 000PYIOBaHHEM U HarpeBaTeNbHBIMU MpuOopaMu. 2.IIpH3HaKN XMMHUYECKUX



peakuuii. 3. [IpurotoBieHue pacTBopa caxapa u OnpeeieHne MacCOBOM JOJIM €r0 B pacTBope.4.
OYKCTKA 3arpsi3HEHHON MTOBAPEHHOM COJIH.

Tema 6. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢pusuko-xumudeckuii mpouecc. [lonsatue o runparax u
Kpuctayoruaparax. PactBopumocts. KpuBble pacTBOpUMOCTH Kak MOJIENb 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJIbIX BELIECTB OT TemriepaTyphl. HachllieHHbIe, HEHACHIIIEHHbIE U
MIEPECHIIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJIsi IPUPOJIBI U CEIBCKOTO XO35HCTBA.

[TonsATHE 00 NMEKTPOIUTUUECKOMN TUCCOIUAINN. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MeXaHu3M
JUCCOLUALUH JIEKTPOIUTOB C PAa3JINYHBIM TUIIOM XMMHUYECKOH CBsi3H. CTeneHp
IEKTPOIUTHYECKOH nucconanuu. CHUIIbHBIE U c1a0ble JIEKTPOJIUTHL.

OCHOBHBIE MOJIOKEHUS TEOPUH JIEKTPOIUTUUECKON Tuccounannu. MloHHble ypaBHEHU
peakmuii. Y CIoBUs MPOTEKAHUS PEAKIIMK OOMEHa MEXIy JIEKTPOJIUTAMH JI0 KOHIA B CBETE€ MOHHBIX
MpPEICTaBICHUM.

Knaccu¢ukanus HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukarus. {ucconuaius KUCIOT U KX CBOWCTBA B CBETE TCOPUU
JJIIEKTPOJUTUYECKON AUCCOnMai. MOJIEKYJISIpHBIE U HOHHBIE YPABHEHUS PEAKLIUMA KUCIIOT.
B3anmoaeiicTBre KUCIOT ¢ METAIAMH. DJIEKTPOXUMHUYECKHUI psii HATPSIAKEHU METaJIOB.
BzanmojeiicTBre KUCIOT C OKCHIaMM MeTaljaoB. B3anmoeiicTBre KUCIOT C OCHOBAHUSIMU —
peakmus HeuTpanu3anuu. B3anmonericTBre KUciaoT ¢ coyiiMu. Mcnons3oBaHue TabIuIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKUA XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukanms. [{uccoruanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPHUH DJIEKTPO-
JIMTHYSCKON Aucconuanui. BzanmoaeiicTBre OCHOBaHHH ¢ KHCIOTaMH, KMCJIOTHBRIMM OKCHAAMH U
consiMu. Vcronp3oBaHUe TaOJIUIIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKN XUMUUYECKUX CBOKCTB
OCHOBaHUH. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHUN IIPU HATPEBAHUH.

Comnu, ux KJaccu(pUKaIMs U TUCCOLUAINS PA3TUYHBIX THIIOB cosieil. CBOWCTBA coJiei B CBETE TEO-
PHUH SJIEKTPOJIUTHUECKON qucconuanuu. BzaumonencTBre coiei ¢ MeTajlslaMu, YCITOBHS
MPOTEKaHUA 3TUX peakuui. B3anumMoneicTBre coliell ¢ KUCIOTaMU, OCHOBAHUSIMU U COJISIMHU.
Hcnonb30BaHue TabOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUIECKIX CBOMCTB COJICH.

O6o0muieHne cBeeHnit 00 oKkcHIax, UX KIacCu(UKAIMN U XUMUYECKUX CBOMCTBAX.

I'emeTnueckue pAAbI METAITIOB 1 HEMETAJLJIOB. I'ereTmueckas CBA3b MCXKAY KilaCCaMU HEOpraHHu4de-
CKHX BCIIICCTB.

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKnu. OxucinuTenns U BOCCTAaHOBHTECJIb, OKHCIICHHUEC U
BOCCTaHOBJICHUC.

PeaKI_II/II/I MOHHOI'0 OOMEHA ¥ OKHUCIIUTEIIbHO-BOCCTAHOBHUTEIIHHEIC pCaKkmuu. CocraBieHue YpaBHC-
HUM OKHUCIIUTEIILHO-BOCCTAHOBUTEIIHLHBIX peaKuHﬁ MCETOAOM 3JICKTPOHHOT'O Oaanca.

CBoiicTBa MPOCTHIX BEIIECTB — METAVIOB M HEMETAJIOB, KUCJIOT M COJIEH B CBETE MPEICTABICHUM
00 OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX MPOIECCaX.



JdemoncTpauuu. VMcnibiTaHue BEMIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJAHOCTh. JIBUKEHHE
OKpAaIlICHHBIX HOHOB B JIEKTPUUYECKOM I10JI€. 3aBUCUMOCTD 3IEKTPOIPOBOAHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpauu. B3aumoaeincTBie MHKa ¢ CEPOil, COJITHON KUCIOTOH, XJIOPUIOM MEIU
(IT). T'openne maruus. BzanmoencTBre XJI0pHOH U CEpOBOAOPOAHOM BObI. HelTpanuzanms
LIEJI0YU KUCIOTOW B PUCYTCTBUU MHAMKATOPA. PaCTBOpEHME BEIIECTB B PA3IUYHBIX
pactBopuTesx. [Ipumeps! peakuuii, uaymux 10 KoHia. ['eHeTudyeckas CBsi3b MKy OCHOBHBIMU
KJIaCCaMHU HEOPTaHUYECKUX COCTUHEHUHN.

JlaGopaTopHble onbIThI. 8. Peakiuu, XxapakTepHbIe IJIs paCTBOPOB KUCIIOT (COJITHON WITH

cepHoit). 9. Peakiuu, xapakTepHble AJi1 pacTBOPOB 1Ieaouei (TUIPOKCUI0B HATpHs win Kanwus). 10.
[Tomy4yenue u cBOICTBAa HEPACTBOPUMOTO OCHOBaHMsI, HanpuMep ruapokcuaa meau (1I). 11.
Peaxiiuu, xapakTepHbIe JJIs1 paCTBOPOB coliet (Harpumep, 1 xiaopuna meau (11). 12. Peakmmu,
XapaKTepHbIE 1JI1 OCHOBHBIX OKCUIOB (Hampumep, Uit okcuaa kanbius). 13. Peakmum,
XapaKTepHbIE JI1 KUCIOTHBIX OKCUIOB (HampuMep, Uil YTIEKUCIOro ras3a).

Tema 7. IlIlpakTkym Ne 2. CBoiicTBa pacCTBOPOB 3J1€KTPOJIUTOB

5. YciioBust poTEKaHUsI XUMUYECKUX PEAKIIUN MEXKly pacCTBOPaMH AJIEKTPOJIUTOB 10 KOHIIA. 6.
CBoiicTBa KUCIIOT, OCHOBAaHM, OKCUJIOB U cOJieH. 7. Pemenne s3KkCcrnepuMeHTaIbHbIX 3a/1a4.



PABOYAS ITPOI'PAMMA
no xumuu s 9 kiaacca (PIrocC)

PaGouast mporpamma yueGHOTO mpenmMeTa «XuMus» A 9 Kiaacca OCHOBHOTO OOIIEro o0pa3oBaHus
COCTaBIICHAa B COOTBETCTBUU ¢ TpeOoBaHUsIMI DenepaibHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJIapTa OCHOBHOTO OOIIEro oOpa3oBaHWs, HAa OCHOBE MPUMEPHOW MPOTrpaMMbl OCHOBHOTO
o01mero oopa3oBaHus IO XUMHUH.

Jliist peanu3anuu JaHHOW pabouelt porpaMMBbl HCTIONB3yeTCs YIeOHO-METOANYECKUN KOMILIEKC TIO/T
penakuueit O.C. 'abpuensna.

Pabouast mporpamMma paccuutana Ha 68 4acoB B rof (2 4aca B HEJIEIIO)

Conep:xxaHnue y4e0OHOro npeamera

«XuMua» B 9 Kiacce.

BBenenue. O0mas XapakTepuCcTUKA XUMHYECKHUX JIEMEHTOB M XMMHYECKUX peakuuii. (6) 4.

XapakTepucTrKa 3JIEMEHTA 110 €ro NnoJiokeHuto B [leproanyeckoil cucreMe XUMUYECKUX 2JIEMEHTOB
. 1. MenneneeBa. CBOICTBA OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
AIEKTPOJUTUYECKON JUCCOLIMAIIUN U OKUCIICHUS-BOCCTaHOBIIeHUsI. [[oHATHE O IepeXOoHbIX
anemMeHTax. AM(POTEpHOCTh. [ eHeTHUeCKHil psil TepexoJHOTO AieMeHTa. [lepuoandeckuii 3aKoH U
[Tepuonuueckas cucrema xumudeckux 3aeMeHToB . V1. MenaeneeBa. Xumuueckas opraHu3anus
YKUBOM U HEXKUBOU IIPUPOAbI. XUMUYECKUM COCTaB sA/{pa, MAHTUHU U 3€MHON KOPbl. XUMHUYECKUE
AJIEMEHTHI B KJIETKAX KUBBIX OPTaHU3MOB. Makpo- u MUKpodsieMeHThl. O000IIeHnEe CBEACHHI O

XUMHUYCCKUX pCaKHAX.

JlabopaTopHble onbIThI. 1. [TonydeHne ruipokcuaa LIUHKA U UCCIIEJOBAHHUE €TI0 CBOMCTB.
2.MopenupoBanue nocrpoenus [lepuoandyeckon cCUCTEMbI XMMUYECKUX dyeMeHToB /1. M.

MenpneneeBa. 3. 3amerieHue xeje3oM MeIu B pactBope cyiabdara menu (I1).
Tema 1. Metassbl (20 4)

[Tonoxxenue metaiuioB B [lepuoanyeckoii cucteMe xumudeckux 3neMmenToB Jl. 1. Menpaeneena.
MerTannudeckasi KpUCTaNIMYeCcKas pelieTka i MeTaJUInYecKasi XuMHUIeckas cBs3b. OO01ue
¢busnueckue cBoiicTBa MeTauioB. CIUIaBbl, X CBOMCTBA U 3HaYCHUE. XUMUYECKUE CBOKWCTBA
METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJIOKEHHS B JJIEKTPOXUMUYECKOM PSILY
HanpsbKkeHui MetauioB. Kopposust MeTamioB u crmocoObl 60ps0bI ¢ Hell. MeTaiibl B IpUpOJE.
O6mue cioco6b! ux nomydeHus. OO0IIast XapakTepPUCTUKA MIEIIOYHBIX METAIIOB. MeTallbl B
npupoae. O6mue crocods! ux nonyueHusi. Ctpoenue aromoB. Lllenounbie MeTamIbl — MPOCTHIE
BelllecTBA. BaxkHeillne coeMHEHNs ET0YHbBIX METAJUIOB — OKCHUBI, THAPOKCHIBI M COIU
(xsmopu b, KapOOHATHI, CYNIb(hAThI, HUTPATHI), UX CBOMCTBA M IPUMEHEHUE B HAPOTHOM XO3SICTBE.
Kanwuiiabie ynoOpenus. O0mas XxapakTepuCTHKA JIEMEHTOB IJ1aBHOM noarpymnsl II rpymnmsl.
Crpoenue atomoB. lllenouno3emenbHbie METANIIBI — MPOCTHIE BelllecTBa. BaxkHeillre coequHeHus
IEJI0YHO3EMENbHBIX METANIOB — OKCH/JIbI, TUAPOKCHUIBI M CONH (XJIOPUIbI, KapOOHATHI, HUTPATHI,

cynbdatsl, pocdarel), UX CBONCTBA U TPUMEHEHNE B HAPOIHOM X03s11cTBe. AnmtomuHui. CTpoeHHe



aToma, (pu3nUecKre U XUMUYECKHE CBOMCTBA MPOCTOTO BemiecTBa. CoeTMHEHUS aTFOMUHUS —
OKCHJ M THIIPOKCHU, X aM(pOTEpHBIN XapakTep. Baxkneitmue conu amomunus. [Ipumenenne
AFOMHUHMS U ero coequHeHmil. XKene3o. Ctpoenue aToMma, GU3NIECKUE U XUMUYECKUE CBOKWCTBA
npoctoro BemecTBa. ['enernueckue psansl Fe+2 u Fe+3 . Baxuelimme conu xxene3a. 3HaueHUe
JKeJe3a U €ro COSTMHEHUH TS TPUPOJIbI K HAPOJIHOTO X03sicTBa. JleMoncTpammu. O6pasibl
IIEJTIOYHBIX U MIET0OYHO3EMENbHBIX MeTauoB. OOpa3iisl CITaBoB. B3anmoaeicTBrue HATpus, INTUS U
KaJblLUsl C BOAOW. B3auMoaencTBue HaTpust U MarHus ¢ KUCI0pOoAoM. B3auMoiericTBue METAIIOB €

HeMmetauiamu. [lomydenne rugpokcuaos xenesa (II) u (II1).

JlabopaTopHble onbIThI. 12. B3aumoaeiicTBie pacTBOPOB KUCIIOT U COJIeN ¢ MeTaiutami. 13.
O3nakomiieHUE ¢ pynamu xene3a. 14. OkpamnBaHue IaMEHU COISIMM IIEJIOYHBIX METaJUIoB. 15.
B3anmoneiictBue kanpius ¢ Bogoi. 16.ITomydenne rugpokcuia Kaablys U UCCIEA0BAHUE €T0
cBoiicTB. 17. [lomyuenue rugpokcua altOMUHNS U UCCIIEOBAHHUE €ro CBOMCTB. 18.
BiaumopeiicTBue xenes3a ¢ constHoi kucnotoit. 19. Ilomyuenue rugpokcuos xkenesa (1) u (I11I) u

HM3Yy4YECHUE UX CBOWC

IIpakTyeckas padora Nel « ITonyueHue coequHEHNI METANIOB M U3yYEHUE X CBOMCTBY.
Ne2 « KauecTBeHHbIE peakliiy HAa MOHbI METAJJIOB.

Tema 2. HemeTtannl (254)

OO6m1ast XxapakTepruCcTUKa HEMETAIUIOB: TTosokeHue B [lepnoandeckoil cucteMe XUMHIECKUX
anemeHToB /. V1. MeHaeneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTpULIaTeNbHOCTH (D0) Kak
Mepa «HEMETAIUIMUHOCTHY, psan D0. Kpucraminyeckoe cTpoeHne HEMETAIUIOB — IPOCTBIX
BelecTB. Amorponus. dusnueckue cBoWcTBa HEMETAIIIOB. OTHOCUTENIBHOCTD MOHATUN «METAID»
u «Hemetaiun». Bomopoa. [Tonoxenue Bonopoaa B [lepuoanyueckoit cucteMe XUMUYECKUX
anemeHToB /. 1. MenneneeBa. CtpoeHue atoMa U MOJIeKyJbl. PU3NUECKUE U XUMUYECKUE CBOHCTBA
BOJIOpO/a, €ro nojaydeHue u npumenenue. Boga. Ctpoenne monekynsl. Bogopoanas xummudeckas
CBs3b. PU3NUECKHE CBOMCTBA BOJIBI. AHOMAJIMKM CBOMCTB BOMBI. | uipodunbHbie U THAPOGHOOHBIE
BellleCTBAa. XMMUYECKUE CBOMCTBA BOJIbI. KpyroBopoT Boibl B mpupoje. BogoouncTka. Aspanus
BOJbI. beITOBBIE (QUIBTPHI. MUHEpalIbHBIE BOBL. JIMCTUIUTMPOBAHHAS BOJA, €€ TIOTyYeHUE U
npuMeHneHnue. OO01as xapakTeprucTuka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa u
OCHOBHBIC COCIMHEHUS TAJIOTCHOB, UX CBOMCTBA. KpaTkue cBefeHus o xjaope, Opome, ¢pTope u Hoe.
IIpuMeHeHNe raloreHoB ¥ UX COEUHEHHH B HapoJHOM xo3siiicTBe. Cepa. CTpoeHue aToma,
QJJIOTPOIIHS, CBOMCTBA U TpUMEeHEeHHe poMOudeckoit cepbl. Okcunbl cepsl (IV) u (VI), ux
MOJIy4eHHUE, CBOMCTBA U puMeHeHue. CepHasl KHCIIOTa U €€ COJIM, UX IPUMEHEHNE B HAPOJTHOM
xo3siicTBe. [Ipon3BoaCTBO cepHOM KUCTOThL. A30T. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA
MIPOCTOro BelllecTBa. AMMUAK, CTPOCHHE, CBOMCTBA, MOJyYeHUEe U puMeHeHue. Coau aMMOHUS, UX
coiictBa u mpumenenue. Oxcuapt azota (1) u (IV). A3oTHas kucnora, ee CBONCTBA M PUMEHEHHE.
Hutpatel 1 HUTpUTHI, TpoOIeMa UX COJIEPKAHUS B CEITHCKOX035HCTBEHHON MPOAYKIIMH. A30THBIC
ynoopenus. @ocdop. CTpoeHue atoma, ajuIOTPOIHsl, CBOMCTBa 0eoro u KpacHoro docdopa, ux
npumenenne. OcHoBHbIE coeanHenust: okcun pochopa (V) u opropochopnas kucinora, hochaTs.
dochopubie ynoopenus. Yriaeposa. CTpoeHue aToMa, aJlIOTPOIHsI, CBOMCTBA MOAN(PUKALINH,

npumenenue. Oxkcuapl yraeposa (I1) u (IV), ux cpoiictBa u npumeHeHue. KapOboHaThl: KaabluT,



coja, MoTalll, UX 3HaYeHUE B MPUPO/JIE U KU3HU yenoBeka. Kpemuunii. CtpoeHue aroma,
KPUCTAININYECKUI KPEMHUH, €ro cBoiicTBa U npuMeHenue. Okcun kpemuus (IV), ero npupoansie
pazHoBuAHOCTH. CHIIMKAThl. 3HAUEHNUE COEUHEHUIN KPEMHHUS B )KUBOM U HEXXUBOU ITPUPOJIE.
[TonsiTHE O CHUTMKATHOW MPOMBINIIIEHHOCTH. JleMoHcTparuu. OOpasIisl raJoreHOB — MPOCTHIX
BelecTB. B3anMoieiicTBre raloreHOB C HATpUeM, ¢ allOMUHHEM. BeITeCHEHME XTI0pOoM Opoma MiTn
MOJa U3 PAaCTBOPOB UX COJIed. B3aumonencTBue cepbl ¢ METAJLIaMU, BOJOPOAOM U KUCIOPOIOM.
B3auMozeincTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIJIOTHI ¢ Melblo. [lornomenue yriuem
pacTBOPEHHBIX BEILIECTB WM I'a30B. BoccTaHoBneHne Meau U3 ee okcuaa yriaem. O0pasisl
MIPUPOIHBIX COEAMHEHUH XJI0pa, cephl, hochopa, yriepoaa, kpemaus. OOpa3Ibl BUOKHEHIIUX IS
HApOJIHOTO X03sHCTBA CyNb()aToB, HUTPATOB, KapOOHATOB, GocaToB. OOpa3Ibl CTEKIIA, KEPAMUKH,

OCMCHTA.

JlabopaTopusblie onbIThl. 20. [Tonyuenue u pacno3HaBanue Bogoposaa. 21. MccnenoBanue
MMOBEPXHOCTHOI'O HATSXKEHUS BOJIbI. 22.PacTBOpEeHME epMaHraHaTa Kajuus Wil MEJHOTo Kyropoca B
Bojie. 23. 'maparamus o6e3BoxkeHHOTO cynbdara meau (I1). 25. O3nakomieHHne ¢ KOJUICKITUEH
OBITOBBIX QUILTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEPAIbHOU BoMbI. 27. KauecTBeHHAs
peaxuus Ha rajoreHua-uoHsl. 28. [lonydeHnne u pacnosHaBanue kucinopoja. 29. I'openue cepbl Ha
Bo3yxe u B kuciopoae. 30.CoiicTBa paz0aBieHHON cepHOU KUCIOTHL. 31. 3yuenue cBoicTB
amMmuaka. 32. Pacno3naBanue coneit ammonus. 33. CBolicTBa pa30aBlIeHHON a30THOM KUCTOTHI. 34.
B3aumMoneiicTBre KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Mefbo. 35. 'openne pochopa Ha
BO31yXe U B kucinopoze. 36. Pacnosnasanue gocdaros. 37. ['operne yras B kuciopose. 38.
[Tomyuenune yroipHOM KUCIOTHI B H3ydeHue ee cBorcTB. 39. [lepexon kapOoHATOB B
ruapokapoonatsl. 40. Pasnoxenue runpokapoonara natpus. 41. [lonmydenne KpeMHEBOH KUCIOTHI U

W3y4YECHHUE €€ CBOWCTB.

IIpakTnueckas padora Ne3 «OxcnepuMeHTanbHble 3aaauu 1o Teme «lloarpynna kuciopoaa.
No4 «monmyyeHre aMMuaKa U U3y4eHUe €ro CBOMCTBY.
No5 «Ilonyuenue okcuna yraeponaa (IV) u usyuenue ero coiicts. PacmosHaBanue kapOOHATOB.

IIpakTunyeckas padora Ne6 «nenTuduxanys opraHH4ecKUX BELIECTBY.
Tema 3. O0001meHne 3HAHUT 0 XMMHUHM 32 KYPC OCHOBHOM 1IK0JbI. [TloaroroBka k

rocy1apcTBeHHOI UTOroBoi arrecrauuu (17 4)

[Tepuonnueckuii 3akoH u [leprnoandeckas cucteMa xumudeckux 3nemeHToB . 1. Menneneena.
@u3nyuecKuil CMbICT TOPSAIKOBOTO HOMEpA JIEMEHTa, HOMEPOB MEPHUO/IA U TPYIIIIHL.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COSUHEHUN B MIEPUO/IaX U TpyMIax B CBETE
MPEJCTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HAYEHUE MTEPUOINYECKOTO 3aKOHA. Buibl
XUMUYECKUX CBS3EH U THIBI KPUCTATMYECKUX PEIIETOK. B3auMOCBs3b CTPOEHUS U CBOWCTB
BemiecTB. Kitaccuukanusi XkMUYeCKIX PEakIuii Mo pa3IndHbIM MpU3HAKaM (YUCIIO M COCTaB
pearupyomux 1 00pa3yIouXCcs BEUIeCTB; HAIMYKMEe TPaHuLIbI pa3aena (as3; TernoBoit 3pQexr;
W3MEHEHUE CTENeHEeH OKMUCIICHUSI aTOMOB; UCIIOJIb30BAaHUE KaTalln3aTopa; HaIIpaBICHUE
npotekanus). CKOpOCTh XUMHUYECKUX peakIuil U GaKkTopsl, BIUAIONIKE Ha Hee. OOpaTUMOCTh

XUMHNYCCKUX peaKHHﬁ H CIIOCOOBI CMCHICHUS XUMHUYCCKOI'O PAaBHOBCCHA. HpOCTBIG H CJIIOXKHBIC



BCIIICCTBA. Merannsl 1 HeMeTallIbl. [ 'eHeTnueckue pAabl METAJIIa, HEMETAJJIa U IIEPEXOJHOTO

MmeTtasuia. OKCHJIBI U TUAPOKCHIBI (OCHOBAHUS, KUCIOTHI, aM(pOTEpHBIE TUPOKCHIBI), conu. Mx

COCTaB, Kiaccu(ukanus 1 oo1Me XUMHUYECKIE CBOMCTBA B CBETE TEOPUHU HIIEKTPOIUTHIECKOM

aucconranvii 1 OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHOI'O IIpOoLEcca.

TemaTH4eckoe NJIAHUPOBaHUeE 1O XUMHUM B 8 Ki1acce (0a30BbIi YPOBEHb)

Ne Ha3Banue TeMbl Ypoka 11(0) Hara
YPOKa
Brenenue (6uacon)
1 XHMHS — HayKa O BELIECTBAX, UX CBOMCTBAX U
pEeBpaeHUIX
2 [IpeBpatenus BemecTB. XUMHUYECKHE U (PU3NIECKUE
sByIeHUs. PoJib XMMUHU B KU3HU YeJIOBEKa
3 [lepuoauueckas cucteMa XMMHYECKUX 3JIEMEHTOB. 3HAKU
XUMUYECKUX AIIEMEHTOB.
4 Xummnueckue GopmyIibl. 3aKOH MOCTOSHCTBA COCTaBA.
OTHocuTeIbHAsI ATOMHAsI U MOJIEKYJISIpHAs MACChl.
5 MaccoBast 101 DJIEMEHTA B COEIUHECHNU.
6 [IpaxkTuueckas padora Nel. 3HakOMCTBO ¢ 1TaGOPaTOPHBIM
obopynoBanuem. [IpaBuna Th.
ATOoMBI XUMHYECKHUX 3JIeMeHTOB (104acoB)
7 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. MVTII
8 M3oTorb! Kak pa3sHOBUAHOCTA aTOMOB XMMUYECKOTO
JJIEMEHTA.
9 OnekTpoHbl. CTPOCHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB
JJIEMEHTOB.
10 [Iepronnueckas cucTeMa XUMUYECKUX JJIEMEHTOB U
CTPOEHHE aTOMOB.
11 HoHHas cBA3b.
12 KoBaneHTHast HenoussipHasi XMMUYECKasi CBS3b.
13 KoBaneHnTHas noysipHasi XuMU4Y€ECKas CBSI3b.
14 Merainueckas CBs3b.
15 O0001IeHne U cUCcTEMaTU3aLMS 3HAHUI IO TEME «ATOMBI
XUMUYECKHUX JIEMEHTOBY
16 KonTtponbnas pabota Nel o TeMe «ATOMBI XUMHYECKHUX
AJIEMEHTOBY
ITpoctrie BemnecTBa (749acoB)
17 ITpocTeie BelecTBa — METAIUIBI.
18 [IpocThie BenecTBa — HEMETAILIBI.
19 KosmuectBo BenectBa. Moisib MouisipHast Macca.
20 ModnsipHblii 00beM ra3000pa3HbIX BEHIECTB.
21 Pemenue 3amau o popmyie.
22 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 110 TeMe
«ITpocTeie BemecTBa»
23 KonTtposbnas pabora No2 o teme «IIpocThie BenecTBay
CoeHeHHUS XUMUYECKHX dJIeMeHTOB (12+24)
24 CreneHb OKUCIEHUs. bUHapHbIE COCTUHEHUS. MpE3EHTALN
25 Oxkcuppl. Jleryune BOIOPOIHBIE COCIMHEHHS MIPE3CHTALIHS
26 OcHoBaHu4. MVII
27 Kucnorsl. MVII
28 Conu.
29 Coun.
30 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIECTB. TPEHUHT.




31 AmMopdHBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

32 YucThle BENIECTBAa U CMECH.

33 Paznenenne cmeceit. OuncTka BEIIECTB.

34 [IpakTuueckas padora Ne2 o reme «Ouncrka
3arpsA3HEHHON MOBAPEHHOW COITN»

35 MaccoBasi 1 00beMHas J0J151 KOMIIOHEHTOB CMECH.

36 [IpakTrueckas padota Ne3 o teme «CoenuHeHus
XUMHUYECKHX AJIeMeHTOBY. «[IpuroToBienue pactBopa c
3aJaHHOU MacCOBOH JOJICH)

37 KonTponpHas padora Ne3 mo Teme «coeTnHeHus
XUMHYECKHX HJIEMEHTOB)

W3menenus, npoucxopsmue ¢ semecrsamu (10+14)

38 XUMUYECKUE PEaKIuU

39 3aKOH COXpaHEHHS MaCChl BEIIECTB. XUMUYECKHE
ypaBHEHUS

40 CocTraBjeHHEe BENIECTB XUMUYECKUX PEAKIUN.

41 PacueTsl 10 XMMHUYECKUM YPaBHEHUSIM

42 Peakuuu paznoxeHus.

43 Peakuiuu coeguHeHusl.

44 Peakmuu 3amenieHus.

45 Peakmnn oomeHa.

46 THuIbI XUMUYECKUX pEaKlil Ha IPUMEpPE CBOMCTB BOJBI.

47 O0001eHre 1 cucTeMaTu3anus 3HaHui 1o teme «Kitaccel
HEOPraHUYECKUX COCAUHEHUN. THUIBI XUMUYECKHUX
pEAKLIHINY.

48 KonTponsHas padora Ne4 o teme «3MeHeHus,
MPOUCXOSIINE C BEIIECTBAMM).

PactBopenue. PactBopel. CBoOICTBa pacTBOPOB AMEKTPOIUTOB (19+11)

49 PacTBOpeHune kak (pU3NKO-XUMHUECKHUI Mporiecce.
PacTBOpMMOCTB.

50 DJIEKTPOJIUTHI U HEAJICKTPOJIUTHI.

51 OcCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOITUTUUECKOU
JIUCCOLIMAIINN.

52 HoHHbIE ypaBHEHHS.

53-54 Kucnotsr B cBete TOJl, knaccudukaius, uX CBOWCTBA.

55-56 OcnoBanus B cBere TO/l, nx kinaccuduxanus. CBoiicTBa.

57 Conu B cBere TOJI, nx cBOMCTBA.

58 Oxcupipl, uX Kiaccu(ukanus, CBONCTBA.

59 I'eneTnyeckas cBsI3b MEXKy KlaccaMd HEOPraHUYECKUX
COCTUHEHUN.

60 [IpakTuueckas padora Ne4 «BpirnosHeHHE OMBITOB,
JEMOHCTPHUPYIOIIUX T€HETUYECKYIO CBSI3b MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCIUHEHUI

61 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH. MpE3EHTALN

62 YnpaxkHeHus B coctaBieHuu ypaBHeHuii OBP.

63-64 CBolicTBa MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLJIOB,
KHUCIIOT, cojicil B cBeTe OBP.

65-66 O06o00menre U cucTeMaTr3alys 3HaHUI 10 Kypcy 8
KJIacCa, PEIICHUE PACUETHBIX 3a]1ay.

67-68 HTorosast KOHTpoOJIbHAS paboTa.




KanennapHo-temaTn4yeckoe JIAHMPOBaHHe M0 XUMMHU B 9 KJacce
®PI'OC (0a30Bblil yPOBEHbD)

Ne Ha3Banue TeMbl ypoka aara

Pa3znea 1. [loBTOpeHHe OCHOBHBIX BOIIPOCOB Kypca XUMHMH 8 Kjiacca U BBeJleHHe B Kypc 9 kiacca

(61acoB)
1 XapaKkTepUCTUKAa XUMHYECKOTO AJIEMEHTA 10 €T0 MOJ0KEHUIO B
nepuoanueckon cucreMe JI.M.Menneneesa.
2 CBoMCTBa OKCHAOB, KUCIIOT, OCHOBaHMH, cojiei B cBeTe TO/I.
3 AmMdoTepHbIE OKCHIIBI U THAPOKCHUIBIL.
4 [Tepuonuueckuii 3akoH u [leprnoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB
JA.N.Menneneena.
5 Xumudeckasi OpraHu3als TpUpoIbl.
6 CkopocTh XMMUYECKUX peakuuid. Karanus3aTopsl u KaTaius.

Paznen 2. Meranisl (20 yacoB)

7 [Tonoxenue meramioB B nepuoanyeckoit cucreme /I.M1.Menneneesa. OGmue
(bu3YeCcKre CBONCTBAa METAJLIOB.

8 CruiaBbl.

9 XHWMHUYECKUE CBOMCTBA METAJIOB.

10 XWMHYECKUE CBOMCTBA METAIOB (ITPOIOJDKEHKE). Psil akTHBHOCTH METAIIIOB.

11 Mertasisl B npupoze. O0mire cBoiCTBa MOIYYEeHUS! METAIJIOB.

12 OO6mme MOHATHS O KOPPO3UH METAILIOB.

13 [IlenoyHbIC METAIIIBI.

14 CoenuHeHN EI0YHBIX METAJUIOB.

15 OOm1ast XapaKTEpUCTHKA JIEMEHTOB TJIaBHON MOATPYIIIBI 2-1 IPYIIIHI.

16 Baxuelinine coefMHEHUS NIEJI0YHO3EMEILHBIX METAJIOB.

17 AIOMUHUH.

18 CoennHeHns aJIIOMUHHASA.

19 Keneso, ctpoenne atroma, GU3NUECKHE M XUMUUECKHE CBOMCTRA.

20 I'enernueckue psasl xeneza(ll) u xxeneza(lll).

21 [Tpaktrueckas padota Nel «Ilomydenne coequHEHNN METAJUIOB U U3yUYEHUE UX
CBOWCTB.

22 | Ilpaktuueckas pabora No2
« KauecTBeHHbIE PCaKkM Ha HOHbI MCTAJUIOB»

23-24 | O000LIEHNE U cucTeMAaTU3alMs 3HaHU 10 TeMe «MeTauibly»

25 Kontponbnas padota Nel o teme «MeTamib

26 | AHanM3 KOHTPOJIBHOM paboThI

Paznen 3. Hemerasuibl (25 yacoB)

27 Hewmeramnsl: atomsl 1 npocThie BemecTBa. Bo3nyx. Kucimopoa. O30H.

28 Bonopon.

29 T"ajoreHsl.

30 CoeanHEeHNs TAJIOTEHOB.

31 [Tonydenue ranoreHoB. buonornueckoe 3HaueHUE U MPUMEHEHUE TaJJIOTEHOB U
HX COCIUHEHMUII.

32 Kucnopon.

33 | IIpakTuueckas pabota Ne3
«JKcnepuMeHTaIbHbIC 3a1a4n 10 TeMe: «[loarpymnma Kuciaopoaay.




34 | Cepa u ee cOeIUHEHUS.

35 CepHast KMCJIOTa, €€ CBOICTBA, MOJYYCHUE, TPUMEHEHUE.

36 | OGoOmmenue u cucreMaTH3alys 3HaHuil no reme «lloarpymnmna Kuciopoaay.
Pemenue 3agau v ynpa>xHeHUM.

37 A3or.

38 AMMHax.

39 CoJyin aMMOHHA.

40 | KucnopogHsle COeIMHEHUS a30Ta.

41 I1.P.Ne4. «ITonyueHne ammuaka U U3y4eHUE €r0 CBONCTBY.

42 | ®ocdop u ero coeAuHEHUSL.

43 Yraepon.

44 Kucnoponnsie coenuHenus yriepoja.

45 [Tpaktrueckas padota Ne5. «Ilonyuenne okcuaa yriaepona(lV) u uzydenne ero
cBoiicTB. Pacno3HaBanue kapOOHATOBY»

46 Kpemuuii u ero coeguHeHusl.

47 O06o00menre u cucTeMaTu3alys 3Hanui mo teme «lloarpyrmma yriaepoaay.
Pemrenune 3a1a4 u ynpaxHEHUN.

48 Pemrenne 3agaud mo teMme «HemeTamib

49 Pertennie 3agau mo reme «HemeTamwibny

50 O06001IeHne 1 cucreMaTu3anus 3Haanii o reme «Hemerauisny

51 KontponsHas pabora Ne2 o teme «Hemerasiy.

Pa3nes 4. O0001meHne 3HAHUI 110 XMMHH 32 KYPC OCHOBHOMH IIKOJIBI.
IToaroTroBKa K 0CHOBHOMY rocyaapcrseHHoMy 3k3ameny (OI'J) (17 yacoB)

52-53 | Ilepnonnueckas cucreMa JI.M1.MenzaeneeBa u CTpoeHHE aTOMA.

54-55 | DnekTpoorpunarenbHOCTh. CTenenb Okucienus. CTpoeHUE BEIeCTBa.

56-57 | Kmaccudukamnus xumuaeckux peaknuii. CKOpocTh XUMUUYECKUX PEAKIIHA.

58-60 | Iuccouumanus 31€KTPOIUTOB B BOJHBIX pacTBOpax. MloHHbIE ypaBHEHUS
peaKkuuid.

61-63 | OKUCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

64-65 | Heoprannueckue BemecTBa, X HOMEHKJIATypa U KiacCu(pUKaIIHsI.

66-67 | XapakTepHble XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB.

68 | UroroBast KOHTpoJIbHAs paboTa.




IMosicHuTeIbHAA 3alIMCKA

Pabouas mporpamma kypca 11 kmacca cocraBieHa Ha ocHoBe I[IpuMepHOH mporpaMmsbl
cpenHero (MmojHOro) o0mero oOpa3oBaHus MO XWMUU (0a30BBI ypOBEHB); 0Opa30BATEIBHOTO
CTaHJapTa cpeaHero (mojHoro) oOmiero oopa3zoBaHMs MO XUMHHU, ¢ ucnois3zoBanueM YMK O. C.
I"abpuensiHa.

OCHOBHBIMU TpOOJIEMAMHU XUMHH SIBISIOTCS W3YYE€HHE COCTaBa M CTPOCHUS BEIIECTB,
3aBUCUMOCTH HX CBOWCTB OT CTPOEHHS, KOHCTPYMPOBAHUE BEIIECTB C 33aJaHHBIMM CBOWCTBaMH,
HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XMMMUYECKUX NPEBPAILEHUN U IYyTEH YNpaBIeHUs UMM B LIEJSAX
MOJyYeHUsl BEILECTB, MaTepuaioB, 3Hepruu. [loaromy, kak Obl HM pa3IUYaIUCh aBTOPCKHE
IporpaMMbl U YU4E€OHUKH IO TNIyOMHE TPAaKTOBKM M3Y4aeMbIX BOIPOCOB, UX Y4eOHOE COJepKaHHE
JOJKHO 0a3MpoBaThCSA HA COAEPKAHMM HMPHUMEPHOM IpOrpaMMbl, KOTOPOE CTPYKTYPHUPOBAHO IO
ATy OnokaM: Meroabl MO3HAHHMS B XUMHH; TeopeThdyeckre OCHOBBI XUMHMM; Heopranumueckas
xumust; Opranudeckas XuMus; XUMUs U KU3Hb.

N3yyenne xumum B crapmeil mkonae B 11 kiaacce Ha 0a30BOM YPOBHe HAINPaBJICHO Ha
AOCTHIKEHHUE CJIeIYIOLIUX 1eeii:

H3yuenue xumuu ¢ cmapuieii wiKkone Ha 6A3060M ypO6He HANPAGIEHO HA 0OCHUdICEHUE
cnedyruux yenei:

® OCBOEHME 3HAHMH O XMMHUYECKON COCTaBJSIONIEH €CTECTBEHHO-HAYYHON KApTUHBI MHPA,
BOXHEHIIMX XUMHUECKUX MOHATHUAX, 3aKOHAX U TEOPUSX;

® OBJIAICHUEC YMCHUSAMMU IIPUMCHATH IMOJIYUYCHHBIC 3HAHHUA IJIA 00BACHECHHS p33H006p33HBIX
XUMHYCECKHX SIBIICHHH W CBOMWCTB BCIIECTB, OLCHKHW PpOJIU XUMHH B PA3BUTUHU COBPEMCEHHBIX
TEXHOJIOTHH U MOJIYYCHHUHU HOBBIX MAaTCPUAJIOB;

e pa3BUTHE I03HABATEIbHBIX WHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENILHOTO MTPUOOPETEHUSI XUMUYECKUX 3HAHUN C MCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB
uHpOpMalKH, B TOM YHCIIE KOMIBIOTEPHBIX;

® BOCIIMTAHHE YOS )KIEHHOCTH B MO3UTHUBHOW POJIM XUMHUH B KU3HU COBPEMEHHOIO O0IIECTBa,
HE00XO0IMMOCTH XMMHUYECKH IPaMOTHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKpYXaIoIIeH cpene;

¢ IpUMeHeHNe NMOJyYeHHbIX 3HAHUN M YMeHUI J11s1 6€3011aCHOT0 UCIIOIb30BAHUS BEILIECTB U
MaTepUajIoB B OBITY, CEIbCKOM XO3SIICTBE W HAa MPOM3BOJACTBE, PEIICHUS MPAKTHUYECKUX 3a7ad B
MOBCEIHEBHOM KM3HH, MPEAYNPEXKACHUS SIBICHUN, HAHOCALIMX Bpea 3J0POBBI0 UElIOBEKa WU
OKpY>Karollen cpenie.

MecTo npeamMera B yueOHOM IJIaHe:
Cornacno yueoHomy mnany MBOY «COUI n.Msyumka» otBoautcs 34 vaca B 11 kmacce (1 gac B
Heneno). KoHTpobHBIX paboT — 24aca, MpakKTHYECKUX padoT — 2 Jaca

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S [TPOT'PAMMBI 110 XUMUN HA BA3OBOM

YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OOYYAIOIIMMUCS
mporpamMM cpefHero oomero oOpazoBaHus (JIMYHOCTHBIM, METANpPEIMETHHIM M TIPEIMETHBIM).
HayuHo-mMeTonm4eckoii 0OCHOBOM it pa3paOOTKH TUIAHUPYEMbIX PE3YJIbTaTOB OCBOCHHUS MPOTpaMM
CpeaHero o0Iero oopa3oBaHus ABISETCS CUCTEMHO-CSITEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JHYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEJHEro oOIIero oOpa3oBaHMs BbIIEIECHbI
CJIEYIOINE COCTABIIAIOINE!

OCO3HaHHE OOYYAIOUTUMUCS POCCHICKOW TpaKTAHCKOW HWICHTHMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

IIEJICHANPABICHHOE Pa3BUTHE BHYTPECHHHMX YOECKICHMH JMYHOCTH HAa OCHOBE KIFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATULHMNA 0a30BOI HAYKH XUMHU;



TOTOBHOCTh U CHOCOOHOCTh OOYYaroIMXCs pPYKOBOJACTBOBAaThCS B CBOCH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMM, MPHUCYIIMMH  LEJIOCTHOM  CHUCTEME XHUMHUYECKOTrO
o0Opa3oBaHus;

HAJINYHME MPABOCO3HAHMS SKOJOTHUECKON KYJIBTYPHI U CIIOCOOHOCTU CTaBUTh LIEIH M CTPOUTH
KU3HEHHBIC TIJIaHbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NMpeAMETa « XUMUS» TOCTUTAIOTCS B €JUHCTBE Y4eOHOH 1
BOCIIUTATEIbHON JAESITEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKMMH, COLIMOKYJIBTYPHBIMH,
IyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HUJeaJaMU POCCHMCKOTO Tpa)KAaHCKOTO OOIIecTBa,
MNPUHATHIMU B OOIIECTBE HOpMamMH M TMpaBUJIAMH TOBEJEHUS, CHOCOOCTBYIOIIMMH IpoIleccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YYarOIINXCS.

JInuHOCTHBIE pPE3YyNbTAaThl OCBOCHHS TNpeAMeTa «XUMHS» OTpakaloT C(HOPMHUPOBAHHOCTD
OIbITA MMO3HABATEIBHON M MPAKTUUECKOH IeATEIILHOCTH 00yJaroIuXcs 10 Pealn3alui MPUHATHIX B
o011ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS:

OCO3HAHMSA OOYYAIOUIMMHCA CBOMX KOHCTHTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaXEHHUS K
3aKOHY U IIPaBOIMOPSIIKY;

MPEJICTAaBICHUS] O COLMAIbHBIX HOPMax M TMpaBWJIaX MEXKIUYHOCTHBIX OTHOLIEHUI B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENBHOCTH MPHU CO3JAaHUU YYEOHBIX IPOEKTOB,
peleHnH yueOHbIX U MO3HABAaTEIbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX SKCIICPUMEHTOB,;

CIIOCOOHOCTH TIOHHMMAaTh U NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY M apryMEHThI JIPYTHX
IIPU aHAJIN3€ Pa3InYHBIX BUIOB yUEOHOMN JEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTEUECTBEHHON XUMUM;

yYBaXKEHHsI K IIPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO0 MPUMEHEHHUS XUMUH,
OCO3HAHHUA TOTO, YTO JOCTHKEHHSI HAYKH €CTh Pe3yNbTaT AJIUTENbHBIX HAOIIOICHHM, KPOIOTINBbIX
9KCIIEPUMEHTAJIBHBIX [IOUCKOB, TIOCTOSIHHOIO TPYZAa YYEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYY€HUH U MOCIEAYIOIIEM aHaIu3e WHPOopMaun
0 MEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEeUeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIMH, CBSI3aHHBIC C XMUMUYECKUMHU SIBICHUSMH, U MPHUHUMATh
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TIOBEIEHHWE M TMOCTYNKH CBOMX TOBapHILEH C MO3UIUI
HPAaBCTBEHHBIX U IIPAaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MTOCTYIIKOB;

4) popMupoBaHMSA KYJbTYPHI 310POBbSI:

MMOHMMAaHUS IIEHHOCTEH 370pOBOTO M 0O€30macHOro o0Opas3a JKW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37J0POBbIO;

COOJTIOICHHST TIPABHII O€301IaCHOTO OOpAIIeHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM KU3HU
U B TPYZOBOM 1€ATENbHOCTH;

MMOHUMAaHUSI LIEHHOCTH MPaBUJ UHAWBHUIYAJILHOTO U KOJUIEKTUBHOI'O O€30MaCHOTO MOBEACHUS
B CUTYallUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIOJICH;

OCO3HAHMS TIOCIEACTBUH U HENPHUATHS BPEAHBIX MpPUBBIUEK (YIMOTPEOJICHHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BociuTaHMs:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIEI0BaTENbCKOM  J1eATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOH, TBOPUECKOM U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyaCTHME€ B PEIICHUM MPAKTUYECKUX 3a7ad COLMAJIbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY U3yUYEHHIO Mpodeccuii pa3IMiyHoOro poja, B TOM YUCIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HaHUHN 110 XUMHUH;



YBaXXEHUS K TPYAY, JIOIAM TPYJla U PE3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBUIYaJbHOM TpaeKTOpuM oOpa3oBaHMsl, Oymyllei
npodeccur U pealn3anui COOCTBEHHBIX XH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0J10rM4YeCcKOro BOCIMTAHMS:

HKOJIOTMYECKH 1€71€CO00pa3HOro OTHOILIEHUS K IpUpoJe, KaK HCTOYHUKY CYLIECTBOBAHMUS
’KM3HHU Ha 3emIie;

MOHUMAaHMs TJI00ANBHOTO XapakTepa SKOJIOTHYECKUX IPOoOJieM, BIMSHHUS KOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOAHOM U COIUATILHOM CPEIBI;

OCO3HaHUS HEOOXOIUMOCTH HCIOJB30BAaHUS JOCTHKEHHM XUMHUHU JJS PEUICHHs BOIPOCOB
palMOHaIBLHOIO IPUPOIOIOIb30BaHUS;

AKTUBHOI'O HEINPUATUS JEUCTBUN, NPUHOCIUIMX BPEH OKPYXKAIOLIEH NPUPOIHOU Cpere,
YMEHHSI TPOTHO3UPOBATH HEOJArONMPHUITHBIE HKOJIOTMUYECKHUE TOCIEACTBUS MPEANPUHIMAEMbIX
JNEWCTBUI U NMPEIOTBPAILATh HX;

HaJIM4Yus Pa3BUTOIO 3KOJOTMYECKOTO MBILIUIEHUS, 3KOJOTHYECKOH KYJIbTYpBl, OIBITA
NESITEIbHOCTH ~ JKOJOIMYECKOM  HAalpaBlIE€HHOCTH, YMEHUS  PYKOBOACTBOBAaTbCS HMHU B
MO03HABATENbHON, KOMMYHUKATUBHOW M COLIMAJILHOM NMpAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
MIPOTUBOCTOATH UJICOJIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIECTBEHHOM MPaKTUKH;

MOHUMAaHUS CHEHU(PUKA XUMUM KaK HayKd, OCO3HaHuUA e€ ponu B (HopMHpOBaAHUHU
palMOHATBFHOTO HAYYHOTO MBILIUICHUS, CO3/JaHUM LIEJIOCTHOTO IPEJICTaBICHUS 00 OKpYyKaloIieM
MHUpE KaK O €JUHCTBE IPUPO/Ibl U YEIOBEKA, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTENW U PELIEHUN
po0GsieM CoOXpaHeHHs MPUPOIHOIO PAaBHOBECHS;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU MJII COBPEMEHHON IMBWIM3AIMU: B €&
TYMaHHCTUYECKON HaNpaBJICHHOCTH W BaKHOW pPOJIM B CO3JaHMM HOBOHM 0a3bl MaTepHabHOU
KYJIBTYpBl, PEIICHUU TI00aTBHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOM U 3KOJOTHYECKONH 0€30MacHOCTH, B PA3BUTUU MEIULIMHBI, 00ecreueHnn
YCIIOBUH YCIIENIHOTO TPYZa U SKOJIOTHYeCKH KOM(OPTHOM JKM3HH KaXKJ0TO YieHa oOlIecTBa;

€CTECTBEHHO-HAYYHONM TIPAaMOTHOCTH: IIOHMMAaHHUs  CYIIHOCTH  METOJOB  IIO3HAHMS,
UCTOJBb3YyEeMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS IS
aHayn3a 1 00BbSCHEHUS SBJICHUIN OKPYXKAIOIIET0 MUpPA U MPOUCXOASIINX B HEM U3MEHEHHH, yMEHUs
nenaTh 000CHOBAHHbBIE 3aKJIFOUEHUSI Ha OCHOBE HAayUYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C LIEJBIO
IIOJIy4Y€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JJISl PELIeHUs mpobieM B
peanbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY O00pa30BaHUI0O M CaMOOOpa3OBaHHIO, K
aKTUBHOMY MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3Mn4YHBIX chepax mpodeccuoHaaIbHOM NeITeTbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDHI

MeranpenMeTHbie pe3yJIbTaTbl OCBOCHUS YIEOHOTO TpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble s (OPMHUPOBAHHMS MHPOBO33PEHHUS OOYyYarOIIUXCS MEXKAUCHUIUIMHAPHBIC
(MEXITpeIMETHBIC) OOIICHAYYHbBIC MOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTHHBI MHUpa U
crieuuKy METOJ0B IMO3HAHUS, HCIOJIB3YeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIICCTBO,
SHEPTHsl, IBJICHUE, MPOLIECC, CUCTEMa, Hay4YHbIH (DaKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICA0BaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIICPUMEHT U JAPYTHE);



YHHUBEpCcaJbHble yueOHbIE NEeHCTBUS (IT03HABaTEIbHbIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIE),
obecrieunBaroniye GopMupoBaHUe (PYHKIIMOHAIHPHOW TPAMOTHOCTH W COIMAIBHOW KOMITCTCHITMH
o0yJaromuxcs;

CIIOCOOHOCTH o0yJaromuxcs UCIOJIb30BaTh OCBOGHHBIC MEXTUCITUTUTHHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS W YHUBEpcalbHble YdeOHble JCHCTBUS B IIO3HABaTENbHON W
COIIMAJIbHOM MPAKTHUKE.

MeramnpeaMeTHbIe  pe3yNbTaThl  OTPAXKAIOT  OBJAJCHHE YHUBEPCAIBHBIMH  y4eOHBIMHU
MMO3HAaBATCIIbHBIMU, KOMMYHUKATHUBHBIMU U PCTYJIIITUBHBIMU ,Z[GﬁCTBHSIMI/I.

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AeCcTBUSI:

CaMOCTOSITENTLHO ~ (OPMYIUPOBAaTH W  aKTyallu3UpOBaTh TMPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeAeNsATh LEeIH JEATENbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUM WX JOCTHUIKECHUS,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIIOJIb30BAThL TIpU OCBOCHHUU 3HaHUUI HpI/IéMbI JIOTUYCCKOI'0 MBINUJICHUSA — BBIACIATH
XapaKTCPHBIC IMPU3HAKH HOHATUH u YCTaHaBJIMBATb ux B3alMOCBA3b, HUCIIOJIB30BATh
COOTBETCTBYIOIINE OHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUM;

BbIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUIUHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUAMMU

CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHbIG, ACAYKTUBHBIC, I1O aHa.HOI‘I/II/I), BBIABJIISATH
3aKOHOMEPHOCTH U TPOTUBOPEYHS B pPAaCCMATPUBAEMBIX SIBICHHUAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOYEHHUS;

MNPpUMCHATH B IIPOLCCCC IMO3HAHHA, HCIIOJIB3YCMbIC B XHUMHWU CHMBOJMYCCKUC (3H8.KOBBIC)
MOJIeTIH, MPEoOPa30BBIBATE MOJETBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOII) DJIEMEHTA,
xumuueckas ¢GopMylia, YypaBHEHHE XHMHUYECKON peakuuu — TpUd pEIIeHHH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajjay, MPUMEHSATh Ha3BaHHbIE MOJENIbHbBIC MPEICTaBICHUS IS
BBISAABJICHUSA XAPAKTCPHBIX NPHU3HAKOB N3YYaCMbIX BCUICCTB U XUMHUYICCKUX peaKHHﬁ.

2) 6a3oBbIe HCCIeN0BATEIbCKHE el CTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUii;

dbopMynupoBaTh ILeld U 33Ja4d  WCCIIENOBaHMS, MCIOIb30BaTh IOCTABJIEHHBIE U
CaAMOCTOATECIIBHO C(l)OpMyJII/IpOBaHHBIG BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIA
(bopMHpPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMbIX CYXICHUMH;

BJIQ/IETh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHMs HAOII0OJaTh 3a XOJOM IpoIlecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3ynbraT, (opMynupoBaTb O000OLIIEHUS W BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCICIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O TPOACIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOM HCCIIEIOBATEIbCKOM M TMPOCKTHOM  JeATEIbHOCTH,
MPOABJIATH CHOCO6HOCTB U TOTOBHOCTL K CaMOCTOATCIBHOMY TIIOMCKY MCTOJOB PCHICHUSA
MPAaKTUYCCKUX 3a/la4, MPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHM.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MUCTOYHUKAX MHPOpManUK (Hay4HO-MOMYJsIpHAs JIUTEpaTrypa
XUMHYECKOTO COJECpIKaHMsI, CIPAaBOYHBIE TOocoOMs, pecypcel VHTepHeTa), aHaIM3UpOBaTh
UHOOpPMALIMIO PpA3IMYHBIX BUAOB U (POPM MpEACTaBICHUS, KPUTUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl M MPUMEHATh pa3IUYHbIE METOAbl IpPU TMOHCKE U OTOOpe
nH(popManuy, HEOOXOAMMOH JJIsl BBIMIOTHEHHS YI€OHBIX 33724 OMPEAeIEHHOTO TUTIA;

npUoOpeTaTh OIBIT HUCIOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
PAa3JINIHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSATENILHO BBIOMpPATh ONTUMAJIbHYIO (opMy mpenctaBieHus HHPOPMAIHMH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);



MCIOJIb30BaTh HAYYHBIN S3BIK B KaYeCTBE CPEACTBA MPHU paboTe ¢ XUMHUECKON nHpopMalueii:
MPUMEHATh MEXKIpEaMETHbIC ((pu3nueckne M MareMaTHyecKHe) 3HAKH W CHUMBOJIBI, (DOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0OpPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMMU:

3aJlaBaTh BOIIPOCHI MO CYILECTBY 00CYX/IaeMOil TeMbl B XOJ€ AMAalora W/WINW JUCKYCCHH,
BBICKA3bIBaTh  HUACH, (HOPMYITHpPOBaTH CBOM MPEAJIONKEHUS OTHOCUTEILHO  BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TIPE3EHTAllMeld pe3yJbTaTOB IO3HABATEIbHOM NEATENbHOCTH, MOJYyYCHHBIX
CaMOCTOSITENTbHO MJIM COBMECTHO CO CBEPCTHUKAMH IMPH BHIMOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONW pabOTHI MO HCCIICIOBAHUIO CBOMCTB HM3yYaeMBIX BEIECTB, pealU3aliH y4eOHOTO
nmpoekta W (OPMYyIUPOBATh BBIBOJABI IO pe3yidbTaTaM MPOBEAEHHBIX WCCIEAOBAHUN MyTEM
COTJIaCOBaHUS MO3UIMH B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMHU.

OBiajeHne YHMBePCAJIbHBIMH Pery/siTUBHBIMU e CTBUSMM:

CaMOCTOSITENILHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO TIO3HABATEIBHYIO JESATEILHOCTD,
ompenensis e€ UeNW W 3a7add, KOHTPOIUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeajaraeMblii ajaropuT™M AEMCTBUM MpPH BBIMOJHEHUH YYEOHBIX U HCCIEAOBAaTENbCKUX 3a/ad,
BBIOMpaTh HambOosee AP(PEeKTUBHBIA CITOCOO MX PEHICHHS C y4ETOM MOJYYCHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUYECKUX PEAKIIUSIX;

OCYIIIECTBISTH CAMOKOHTPOJb CBOCH ACSITETLHOCTH HA OCHOBE CAaMOAHAIM3a  CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD TPEICTABICHUM: O XUMHUYECKONW COCTaBIIAIOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpa, POJIU XHMHUU B TO3HAHUU SIBJICHUA MPUPOABI, B (OPMUPOBAHUU MBIIIICHUS U
KyJIbTYyphl JIMYHOCTH, €& (YHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAMMOM [UIi pEeUIeHUs
MPAKTUYECKUX 3a7ady U DKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbIO0 HU
MPUPOIHOI CpeJe;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHUN, KOTOPAsi BKIIOYAET: OCHOBOIOJIATAIONINE MOHSITHS
(XMMUYECKHUH AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JMEKTPOHHBIE OPOUTAIM aTOMOB, UOH, MOJIEKYIIA,
MOJIb, MOJIIPHBIA 00BEM, BaJIEGHTHOCTD, DJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKHUCICHUSI, XUMHYECKas
CBS3b (KOB&JIGHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPUCTAIIMYECKas PpEeUIETKa, THUIIbI
XUMHUYECKUX PEAKIUH, pACTBOP, MIEKTPOIUTHI, HEANEKTPOIUTHI, FINEKTPOIUTUYECKAS JUCCOLIHAIIHS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEaKluh, XUMUUYECKOE PaBHOBECHE); TEOPUH
Y 3aKOHBI (TEOpHsI AICKTPOIUTUUYECKON NUccoIManuu, nepuoandeckuii 3akon JI. 1. Menneneena,
3aKOH COXPAaHEHUsl MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W NMPEBPALLCHUS SHEPTHH NPU XUMUYECKUX
peaKLusX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHUS, JIeXKAILIHE
B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, (haKTOIOTHYECKUe
CBEJCHMUS O CBOICTBaX, COCTaBe, MOJYUYEHHH M OE30MaCHOM HCIOJb30BAHUN BaKHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JESTEIbHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMEHUH BBISIBJISITh XapaKTePHBIC MPU3HAKU MOHITHIA, YCTaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS MPU OMHCAHUU HEOPTaHMYECKUX BEIIECTB
Y UX MPEBPAILICHUN;

c(OPMUPOBAHHOCTh YMEHUW HCIIOJIb30BATh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS
(dhopMys BEIIECTB M YPAaBHCHHM XUMHUUYECKHX peakiuid, cuctematndeckyto HomeHkiatypy (IUPAC)
U TpUBHAJbHBIC HA3BaHUs OTJEIBHBIX HEOPTAaHMUYECKUX BEIIECTB (YrapHBIA ra3, YIIeKUCBINA Ta3,
aMMHUaK, raiéHasi U3BeCThb, HeraméHas U3BeCTb, MUThEBAs COJla, MUPUT U JIPYTHUe);



C()OPMHUPOBAHHOCTb YMEHUHN ONpPENENATh BAJEHTHOCTb U CTENEHb OKUCICHHS XUMHUYECKUX
JIEMEHTOB B COEIMHEHMAX Pa3IMYHOIO COCTaBa, BUJA XMMUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAs,
METaJIJINYECKasi, BOAOPOJHAs) B COEOUHEHMSAX, THUI KPUCTAJUIMUECKON PEIMIETKM KOHKPETHOIO
BeIIeCTBA (aTOMHas, MOJEKYJspHas, HOHHAs, MeTaNIM4ecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHCHM;

Cc()OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPHUHAJICKHOCTh HEOPTaHUYECKUX BELIECTB I10
X COCTaBy K ONpeAeiIEHHOMY Kiaccy/Tpylme COeAMHEHUH (TMpOoCThie BEIIeCTBA — METAIBl U
HEMETaJlTbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHBIE TUPOKCHU/IbI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PAaCKpPBIBaTh CMBICH Teproanyeckoro 3akona JI. . MennaeneeBa
U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBICHUTEIbHYIO U IPOTHOCTUYECKYIO (YHKIIUH;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€PH30BaTh MEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKHUX
anemeHToB 1—4 mepuonoB Ilepuoanueckoil cucteMbl xumuyeckux snemeHToB Jl. M. Menneneena,
UCHOJb3Yysl MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOMUTAINY», «IHEPreTUYECKHE YPOBHU», OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKUX JIEMEHTOB M MX COCAMHEHHH IO IEpUONaM H
rpynmnaM [lepuonuueckoi cucteMsl XUMUYECKUX 3JIeMeHTOB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHME TI'€HETUYECKOU
CBSA3M MEXIY HEOPraHMYeCKMMHM BEIIECTBAMU C IIOMOLIBI0 YPaBHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMUPOBATh XMMHUYECKHE PpEaKIUH IO Pa3IuYHbIM
IpHU3HAKAM (YUCIly U COCTaBy pPearupyrolux BELIECTB, TEIUIOBOMY 3()(EKTy peakiiy, U3MEHEHUIO
CTEINEHEH OKUCIIEHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUU COCTABJIATH YPABHEHUS PEAKIMH Pa3IMYHBIX THIIOB, MOJHBIC U
COKpaIlléHHbIE YpPaBHEHHUs pPEAKUUH HOHHOrO OOMEHa, YYUTHIBAs YCJIOBHUS, NPU KOTOPBIX 3TH
peaknuu UAYT 10 KOHIIA;

C()OPMHUPOBAHHOCTb YMEHUI MPOBOJIUTH PEAKLUH, ITOATBEPKAAIONINE KaUeCTBEHHbIN COCTaB
Pa3IMYHBIX HEOPraHMYECKHUX BELIECTB, PACIIO3HABATh ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpPaX HEOPraHMYECKUX BEIIECTB;

C()OPMHUPOBAHHOCTb YMEHHUI pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii NOCPEICTBOM COCTABIIEHHS 3JIEKTPOHHOIO OajlaHCca ITUX peaKkLuii;

c(OPMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMUMHMUYECKOW pPEaKLUUU OT
pa3nuYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT BHELIHETO
BozaeiicTBus (mpunmun Jle [larense);

C(OPMHUPOBAHHOCTb YMEHUI XapaKTepHU30BaTh XUMHUYECKUE IMPOLECCHI, JISKAIIHE B OCHOBE
NPOMBIIIJICHHOTO TOJYyYeHHUs CEpPHOM KHUCJIOTHl, aMMHaka, a Takxke C(HOPMHUPOBAHHOCTD
npeacTaBieHuid 00 OOIMMX HAyYHBIX NPUHIMIAX M SKOJIOTHYECKUX MpoOiIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTb YMEHUHN NPOBOJUTH BBIYUCIICHUS C UCIIOIBb30BAHUEM MOHATHUS «MACCOBasI
J0JIs1 BEILECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUN Tra30B NMPU XMMUYECKUX PEAKLHUAX, MACCHI
BEIIECTBA WM 00bEMA ra30oB MO0 U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU 00bEMY OJHOTO U3
YUYacTBYIOLIMX B PEAKLUU BEILECTB, TEINIOBOIO dPQeKTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHMs
MAaccChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS DHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COONIO/AaTh MpaBUia MOJb30BAHUS XUMHUECKOW MOCYIOH M
nabopaTOpHBIM 000pYyIOBaHMEM, a TAaK)Ke MpaBUiIa OOpAIIEHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHSAMU 110 BBIIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKHUX OIBITOB;

C()OPMHUPOBAHHOCTh YMEHHMH IIJJAHUPOBATh U BBINOJHATH XMUMHYECKHH 3KCIIEPUMEHT
(paznokeHue NepoKcHua BOJOpoAa B IPUCYTCTBUM KaTalu3aTopa, OIPEIEICHUE CPEbl PAaCTBOPOB
BEIIECTB C IMOMOUIbI0 YHHUBEPCATILHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHAYECKON peaKify, peakiiMi HOHHOTO 0OMeHa, KaUeCTBEHHbIE PEaKlMU Ha cylb(aT-, KapOoHaT-
U XJOpUA-aHUOHBI, HA KAaTHOH aMMOHHS, pEIICHHUE DSKCICPUMEHTAIBHBIX 3aJa4 IO TeMaM
«Metamiel» U «Hemeramibl») B COOTBETCTBUM C MpaBUJIAaMHU TEXHMKH O€30MAaCHOCTH NpU



oOpallleHuu C BelleCTBaMU U JIabOpaTOpHBIM O0OOpYAOBaHUEM, MPEACTABIATh PE3YIbTaTh
XUMHUYECKOTO JKCrepuMeHTa B (opMe 3amucd YpaBHEHMH COOTBETCTBYIOIIMX peakuuid Hu
(bOopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

chOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKaINK, IHTEpHET U APYTUX);

chOPMHUPOBAHHOCTh YMEHHMM COOMIOJATh TMpaBWja JKOJOTHYECKH  I1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOW MACATENLHOCTH B IENSX COXPAHECHUS CBOETO 3[0POBBS H
OKpYy>Karollle NPUPOJHOK Cpelbl, OCO3HAaBaTh ONACHOCTb BO3JCUCTBUS HA YKUBbIC OPraHU3MBI
onpeAenéHHBIX BellecTB, MoHUMas cmbica mnokaszarens IIJIK, moscHAT, Ha mpumMepax crocoObl
YMEHBIIEHUS U IPEJOTBPALLEHUS UX BPEAHOTO BO3JAECHCTBUS HA OPraHN3M YEJIOBEKA;

Ui OOYYalOIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE MPUMCHSITH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUIS CIIETNBIX U CIa0OBUAAIIUX OOYYArOIIMXCS: YMEHHE HCIOIb30BaTh PElbePHO-TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

COJEPXAHHUE KYPCA XUMMHUHU B 11 KJIACCE
Tema 1. Ilepuoanyeckuii 3aK0oH U cTpoenre aroma (34)

Cmpoenue amoma. AToM - cloXHas dyacTuua. Sapo aromMa: HPOTOHBI U HEWTPOHBI.
N3oTomnbl. 3aeKTpoHbl. DIIeKTpOHHAsT 0007104YKa. DHEpPreTuueckuii ypoBeHb. Opoutanu: s u p, d-
opbumanu. PactpeneneHue 371EKTPOHOB MO YHEPTETHUECKUM YPOBHSIM U OpOUTAISIM. DICKTPOHHBIC
KOH(UTYypalli aTOMOB XHMHUYECKUX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XHMHYECKHX
3JIEMEHTOB.

Ilepuoouueckuti 3axon u cmpoenue amoma. COBpEeMEHHOE MOHATHE XUMHYECKOTrO 3JIEMEHTA.
CoBpemenHass GOpMyITUPOBKA MEPHOJUYECKOrO 3aKoHa. [IpuumHa MEpHOAMYHOCTH B W3MEHEHUU
CBOMCTB XHWMHUYECKHX 3JIeMEHTOB. (OCOOCHHOCTH 3allOJHEHHUS SHEPreTHYECKUX YpPOBHEH B
ANEKTPOHHBIX 000JIOUKAX aTOMOB MEPEXOIHBIX IEMEHTOB. DJIEKTPOHHBIC CEMEHCTBA IIIEMEHTOB: S-
U p-d7ieMeHmul; d- U f-onemenmeol.

Omxkpoimue /[ U. Menoeneesvim Ilepuoouyeckozo 3axkona. BaxkHeilre NOHITHS XUMHUHU: aTOM,
OTHOCHUTEJIbHASI aTOMHas U MoJiekyssipHas maccel. OTkpbitue [. 1. Menaeneesbim [leproandeckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke . 1. MeHnneneesa.

Ilepuoouueckas cucmema /]. U. Menoeneesa. Ilepuognueckas cucrema /. 1. MeHnneneeBa kak
rpaduyeckoe OTOOpaKeHUE TMEPHOANMYECKOro 3aKoHAa. PasmuyHble BapUaHTBl MEPUOIUYECKON
cucteMsl. [leproas! n rpynibl. 3HaY€HUE NEPUOIUYECKOrO 3aKOHA U IEPUOINYECKON CUCTEMBI.

Jemoncrpauuu. Pazmnunsie popmsl [lepuoanueckoii cucrems 1. . Menneneena.

Tema 2. Ctpoenue BemecTBa. /{ucnepcHblie CHCTEMbI M PacTBOPHI (74)

Kosanenmnas xumuueckasn ceésazv. llonarue o xoBalieHTHOU cBsizu. OOIIast JIEKTpOHHAS Tapa.
KpaTHOCTh KOBaJIEHTHOM CBA3U. DJIEKTPOOTPULIATENbHOCTh. KOBasieHTHAs OJIsIpHAsE M KOBaJICHTHAs
HEemnoJsIpHas XuMuuyeckue cBsizn. OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBsi3U. BeriecTBa MOJIEKYIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MTOCTOSTHCTBA
COCTaBa JJisl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Honnas xumuuecxkas ces3p. KatnoHnsl 1 aHnoHEBL. VlOHHAs CBA3b M €€ cBoMcTBa. MoHHAs CBA3b
KaK KpallHUM cilydall KOBAJICHTHOU IOJIAPHOM CBS3H.

Memannuueckasn xumuueckas cenzv. O0mue pusndeckrne cBorMcTra MeTaoB. CIiIaBhI.

Booopoonas xumuueckasn cesa3b. BomopoaHasi cBsi3b Kak OCOOBIM ciydail MEXKMOJICKYIISIPHOTO
B3aUMOJICHCTBUA. MexaHu3M ee 00pa30BaHUs U BIUSHUE Ha CBOMCTBA BEIIECTB (HA MPUMEPE BOJIBI).

Aepecammuvie cocmoanus eewecmeéa. I'a3pl. 3akoH ABorajgpo Uit ra3oB. MoJsipHbli 00BeM
ra3000pa3HbIX BEHIECTB (TIpH H. ).). KuakocTu.

Tunvr kpucmannuueckux peutemoxk. Kpucramimueckas peuietka. MoHHble, MeTalTMyecKue,
ATOMHBIC U MOJICKYJIIPHBIE KPUCTAJUIMUECKHUE pelIeTKH. AJtoTponus. AMop(]HBIE BEmIecTBa.

Yucmuie gewyecmea u cmecu. CMeCU 1 XUMUUYECKHUE COEIMHEHMS. [ OMOTeHHbIE U TeTEpPOreHHBIE
cmecu. MaccoBas 1 00beMHasi OJM KOMIIOHEHTOB B cMecu. MaccoBas 0751 mpuMeceid. Pemienne
3a/1a4 Ha MacCOBYIO JOJIIO MPUMECEH.



Hucnepcnvie cucmemor. Tlonstue nucnepcHoil cucteMsl. JucnepcHas ¢aza u AucCrepCHOHHAs
cpena. Kiaccuduxaius nucnepcHbIX CUCTEM.

JlemoHcTpanuu. Mosienb KpUCTAIIMUECKON perIeTky xiopuaa Hatpus. OOpa3ibl MUHEPAJIOB €
WOHHOW KPUCTAUIMYECKOW PEIICTKON: KalblUTa, raauta. MoJenu KpUCTAUIMYECKHX PEIIETOK
«cyxoro ipaa» (unu Homa), anmmasa, rpadura (Wi kBapma). Moaenb MOJSIpHOTO 00beMa ra3oB.
Konnekuust miactmace U BoOJOKOH. OOpasuibl HEOPraHMYECKHX MOJUMEPOB. Mozenu MoJeKyn
oenkoB u JITHK.

JlaGoparopHble onbITbl. 1. 3HAKOMCTBO C KOJUICKIMSIMH THIIEBbIX, MEIMIUHCKUX H
Ouosiornyeckux reseit u 3omei. 2. [Tonmyuenune KommonHOro pacTBopa xyopuaa xemnesa (I11).

Tema 3. Xumnueckue peakuuu (64)

Knaccugpuxayus xumuueckux peaxyuii B OpraHMUECKOW M HEOPraHUYECKON XUMHHU: 1O YUCITY U
COCTaBY pearupyroliux BEIIECTB; M0 U3MEHEHHUIO CTEIEeHEW OKHUCIIEHUS AJIEMEHTOB, 00pa3yIOUINX
BEIIIECTBA; M0 TEIUIOBOMY 3 QeKTy; M0 (a30BOMY COCTaBy pearvpyrolIMX BEIIECTB; MO y4YacTHIO
KaTaJIn3aTopa; [0 HAIIPABJICHUIO; 10 MEXaHU3MY IIPOTEKaHUSI.

Tennosoti a¢hgpexm xumuueckoui peaxkyuu. Teruiora oOpa3oBaHUs BemiecTBa. 3akoH [ecca.
Tepmoxnmuueckue ypaBHEHHsA. BO3MOXHOCTh NMPOTEKAaHUs XMMHYECKOM PEakUUM Ha OCHOBAaHUU
3aKOHOB XMMHYECKOW TEPMOJAMHAMUKH.

Cropocmwb xumuueckou peaxyuu. CKOPOCTh TOMOT€HHBIX U TFE€TEPOTCHHBIX pEaKUUid. DHEPTrUs
aKTUBallMW. BrnusHUe paznudHbiX (AKTOPOB HA CKOPOCTh XMUMHYECKOW pEaKIMH: MPUPOIBI U
KOHILICHTPAllUH PEArupyroIX BEHIECTB, IUIOMIAJAA CONPUKOCHOBEHUS pEarupyrollnXx BEIIECTB,
TeMIepaTypbl, KaTaau3aTopoB. [ OMOT€HHBIN U Te€TEPOreHHbIA KaTaju3.

Kamanus. Tloastue 0 KaTamM3aTope U MEXaHU3ME ero aAercTBus. depMeHThI-OnoKaTaIn3aToOPHI.
WNHruOUTOPHI U KATATUTUYECKUE SITTBL.

Obpamumocmv xumuyeckux peaxyuu. OOpaTuMbple W HeoOpaTHUMble XMMHYECKHE PEAKIUH.
XHUMHYECKOE PaBHOBECHE. Y CIIOBU CMELICHUS XUMHUUYeCKoro paBHoBecusd. IIpunnun Jlelllarense.
3aKOH JIEMCTBYIOIIMX Macc JJIsl paBHOBECHBIX cucTeM. KOHCTaHTa paBHOBECHS.

Oxucaumenvro-eoccmanogumenvuvie peakyuu. OKACIUTENN U BoccTaHOBUTENH. CocTaBiIeHHE
ypaBueHnuii OBP MeTooM 31ekTpoHHOT0 OanaHca. IJIEKTPOJIU3 paCTBOPOB U PACIIIIaBOB.

Teopus NEKMPOIUMULECKOU ouccoyuayuu. DNEeKTPOIUTHI u HE3JIEKTPOJIUTHI.
DneKTponuTHYECKas AUCCOUManMsa. MexXxaHn3M JUCCOLUNALNN BEIIECTB C Pa3JUYHbIM THUIIOM CBS3H.
CunbHble U cnabble 3nekTposuThl. OcHOBHBbIE monoxeHuss TOJl. KauecTBeHHble peakiuu Ha
HEKOTOpbIe HOHBL. METO/bl ONpeNeTeHUs] KUCIOTHOCTH cpefbl. Juccomumanus Boabl. Bomopoansiit
MOKAa3aTelb.

Tuoponus. Tlonarue «rumposus». ['MOpoin3 OpraHMYecKHX BeIIECTB. buojornueckas poib
TUAPOIN3a B OpPraHU3Me 4ejaoBeKa. Peakuuu ruaponusa B NPOMBILIIEHHOCTH. ['maponus conein.
IM'aaponus kap6uaoB, CUITUIIUIOB, GOCHHUIOB.

JeMoHcTpanuu. AJOTpPONHBIE TpeBpamieHus cepsl U Qochopa. Peakmum, wumgymme ¢
o0Opa3oBaHHEM Ta3a, 0cajKa Ui BoAbl. V3yueHne 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakIu OT
KOHIIEHTPAllMM BEIIECTB, TEeMIIepaTypsl (B3auMMOJCHCTBUE THOCYIb(aTa HATpUs C CEpHOM
KHCIIOTOM), TMOBEPXHOCTH CONPUKOCHOBEHHS BEIIECTB (B3aUMOJACHCTBHE COJITHOM KHUCIOTHI C
rpaHyjJaMd M TOPOLIKAMHU aIOMUHUSA WM IUMHKA). Koppo3us xenme3a B BOAHOM cpelne c
ypoTponuHoM U 6e3 Hero. UHauKaTopbl 1 N3MEHEHHE UX OKPACcKU B pa3HbIX Cpe/ax.

JlabopaTopHble onbIThL. 3. PaznoxkeHue nepokcuaa Bogopoaa ¢ nomousio okcuaa meau (1) u
katanasbl. 4. 3HakoMcTBO ¢ KoJuiekiuerd CMC, comepkamux SH3UMBL. 5. Peakuuu, uaymume c
o0Opa3oBaHHEM OCaJKa, ra3a WIM BOJBI JIJIS OPraHMYECKHX U HEOPTraHMYECKHUX AJICKTPOJIUTOB. O.
Paznuunble cnydaun rugponusa cosnei. MccienoBanue cpesibl paCTBOPOB C MTOMOIIBIO MHIUKATOPHOM
Oymaru.

Kontponbras padota Ne 1 mo teme: «TeopeTnyeckre OCHOBBI OOIICH XUMUM

Tema 4. BemecTBa u ux cBoiicrpa (164)

Knaccugurayus mneopeanuueckux eewecms. Ilpoctble U cioxkHble BemiecTBa. OKCHUIBL,
THAPOKCHUIBI (OCHOBAHUS, KUCIOPOJICOAEPIKAIINE KUCIOTHI, aM(pOTepHbIe TUAPOKCUIBI). KuciaoThl,
OCHOBaHMs, Coau. I IoHATHE O KOMIUIEKCHBIX COJISX.

Knaccugpurayusa opeanuveckux eewecms. YTneBoaopoIbl, ux kinaccupukanus. HMzomepus.
I'omomnorus. IIpow3BoAHBIE YIIEBOIOPOAOB: TalOTEHANKAHBI, CIUPTHI, (DEHONBI, aNbACTHABI U



KETOHBI, KapOOHOBBIC KHCIIOTHI, TMPOCTHIE H CIOXKHBIE d(hupsl. HuTpocoenuHeHUs, aMHHBI,
aMUHOKUCIIOTHL. [loHATHE 00 311eMEHTOOPraHNYEeCKUX COeTUHEHUSX.

Memannwi. Ilonoxenne metamios B IICXD JI. . MenzaeneeBa. Merainueckas cBsi3b. O01ue
(U3UYEeCKre CBOMCTBA METALIOB. XUMHUYECKHE CBOMCTBa MeTaioB. OKCHABI W THAPOKCHIIBI
MEePEXOJHBIX METAJUIOB. 3aBUCHUMOCTh WX CBOMCTB OT CTENEHW OKHCIeHHs MmeTaia. Kopposus:
MPUYMHBI, MEXaHU3MBI IPOTEKAaHHUs, CIIOCOOBI MPEAOTBPAILCHHUS.

Hememannwi. Ilonoxxenue nemeramioB B [ICXD 1. . MenneneeBa. Kongurypaius BHEIIHETo
ANEKTPOHHOTO cJ0s HeMeTallIoB. [IpocThie BeniecTBa HEMETaUIbl: CTPOCHHE, (PU3HUECKUEe CBOMCTBA.
XUMHUYECKHE CBOWMCTBA. BakHEMIIME OKCHJIBI, COOTBETCTBYIOIIME MM THAPOKCUABI U BOJOPOJIHBIE
COEIMHEHMS] HEMETAILIOB.

Oxcuder. CtpoeHHe, HOMEHKIATypa KiaccuUKalus W CBOWCTBa OKCHAOB. Baxueiimme
MIPEACTaBUTENH 3TOrO Kiacca. [lepokcusl.

Kucnomwi. CTpoeHWe, HOMEHKIATypa, KiIacCH(UKallMs M CBOWCTBAa KHUCIOT. BaxHeiimme
MpeACTaBUTENM 3TOro Kiacca. OCOOEHHOCTH CBOWMCTB CEPHOM M a30THOM, MYPaBbUHON M YKCYCHOMH
KHUCJIOTBI.

Ocnosanus. CtpoeHue, HOMEHKIIATypa, Kiaccuukanusi ¥ CBOMCTBA OCHOBaHHWU. PacTBopumbIe
U HepacTBOPUMBIE OCHOBaHHWA. BaxHeimue npencraButenu kinacca. OCOOCHHOCTH OpPTaHUYECKUX
OCHOBaHMM.

Ampomepnvie coedunenusi. AMPOTEPHOCTh OKCUIOB M TUIAPOKCHUIOB MEPEXOTHBIX METAIIIOB U
ATIOMUHMS: B3aMMOJICWCTBHE C KHUCIOTaMH M Ieiodamu. AMQOTEpPHOCTh aMHHOKHCIOT,
o0pa3oBaHME MENTHIOB.

demoncrpauuu. Komneknusa «Knaccudukainus HeopraHudeckux coeauHeHui». I[lomyuenue
KOMIUIEKCHBIX ~ OPTaHMYECKMX W  HEOPraHMYeCKUX CcoeAMHEeHWil. JleMOoHCTpauus  CyXux
kpuctamioruaparoB.  Komneknust «Knaccudukanust OpraHM4ecKuX COeauHEHUi». Moenu
KPUCTANIMYECKUX PEIIETOK MeTalyioB. KoOMIeKIuss MeTalioB C  pasHbBIMU  (DU3HUECKUMU
cBorictBaMu. Koppo3ust METAIIIOB B pa3In4HbIX YCIOBUAX U METOBI 3aIIMTHI OT Hee. ['opeHne cepbl
u dochopa. Bosronka iioma, pacTBopeHue Homa B crnupre. B3aumoneiicTBue aMMmHaka Hu
METHUIIAMUHACXJIOPOBOIOPOIOM U BOJIOM.

JlaGopaTopHble onbIThbl. 7. O3HaKOMIIEHHE C OOpaslamMH NpeICTaBUTENCH pa3HBIX KIAcCOB
HeopraHmyeckux BemectB. 8. KauecTBeHHbIE peakiMi Ha HMOHBI Fe*" u Fe'". 9. Osnakomnenue ¢
oOpa3naMu TpeJCTaBUTENe pa3HBIX KIACCOB opraHnmueckux BemectB. 10. B3aumoneiicTBue
METAJJIOB C PACTBOPAMH KHUCIOT U cojiel. 11. O3HaKoOMIIEHHE C KOJUIEKIIUEN pY/I.

KonTpomnpnas padora Ne 2 o teme: «Heoprannueckue BeriecTsa

Tema 5. XuMH4ecKuili NPaKTUKYM
IIpakTnyeckas padora 1. «[lonmyuenue, coOnpanue u pacro3HaBaHue razon» 2.«Pemienue

OKCIICPUMCHTAJIBHBIX 3a1a4 Ha I/IILGHTI/I(l)I/IKaHI/IIO OPraHN4Y€CKUX U HCOPTraHNYCCKUX BEIICCTBY

Temarnueckoe miianuposanue no xumuu 11 kinacce (B Hegenwo 1yac, Becero 34 yaca B roa)

Ne XapaKTepHCTHKA BUIOB IIpakTH4eckas Hara
ok | OCHOBHOE coep:KaHue q2CTh
yp JAesiTeJIbHOCTH (Ha YPOBHE
a 1o nmpeaMery 5 M .
Yu4eOHBIX JeiicTBUIA) IaH daxr
Crpoenue atoma 3 u.
1 CrpoeHue aToMma. OcBauBarOT COBPEMEHHBIE

DnekTpoHHas 000JI0YKA | TIPEJICTABICHUS O CTPOCHUU aTOMOB.
3HAIOT O CYLIHOCTU HNOHSTHS
9NeKMPOHHAS OpoUmMaib, GOPMBI
opOuTanei, B3aMOCBI3b HOMEpa
YPOBHS M SHEPTUH IEKTPOHA.
CocCTaBJIsSIOT 3IEKTPOHHBIE (POPMYITBI
aTOMOB

2 OcobGennoctu ctpoeHus: | [IpencTaBisioT ClI0KHOE CTPOCHHE




AJICKTPOHHBIX 000JI0UEK
MIEPEXOIHBIX AIIEMEHTOB.
OpOuranusu p

aToMa, COCTOSIILIETO U3 Aapa U
ANEeKTpOoHHOU 0000uKkHu. Haxomsr
B3aMMOCBS3U MEXK/Y MOJIOKEHUEM
anemeHTa B Ilepuonnueckoi cucreme
1. 1. MeHnieneeBa U CTPOCHUEM €T0
aToMa. COCTaBIISIIOT IEKTPOHHBIC U
AIEKTPOHHO-TpaduiecKue HOpMyJIbI
aTOMOB §-, p-, d- 1 f~3]IEMEHTOB

3 [Tepuonuueckuii 3aKOH U | 3HAKOT CMBICI Y 3HAYCHUE
[Tepuonnueckas cucrema |llepuoanueckoro 3akoHa,
XUMHUYECKHX AJIEMEHTOB | TOPU30HTAIbHBIE U BEPTUKAIbHBIC
Menneneena 3aKOHOMEPHOCTHU U UX MPUUYUHBI.

JlatoT XxapakTEepUCTUKY 3JIEMEHTA HA

OCHOBAaHUU €r0 MOJIOKEHUS B

[Tepuonuueckoit cucreme
Crpoenue BemecTBa 74.

4 XuMHYECKas CBSA3b. 3HaKOMSTCS ¢ KiaccupuKanuen
WoHHas 1 KOBaJIEHTHAsT | TUIIOB XUMHMYECKOW CBSI3U U

XapaKTEPUCTUKON KaXKJOT0 U3 HUX

5 Mertanueckas u XapakTepu3yroT CBOMCTBA BEMIECTBA
BOJIOPOAHAS XUMHUYECKHUE |TI0 TUIY XMMUYECKOU CBSI3U
cBs3u. Enunas nmpupona
XUMHYECKUX CBS3EM

6 Bemectpa OcBaunBarOT XapaKTEPUCTUKHU
MOJIEKYJISIPHOTO U BEILIECTB MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO HEMOJIEKYJISIPHOTO CTPOCHHS.
cTpoeHus. Tumsl XapakTepU3yroT CBOMCTBA BELLIECTBA
KPUCTAJUTMYECKUX 10 TUIY KPUCTAJUTMYECKOMN pEeIIETKH
pereTok

7 Cocras BellecTB. 3HAKOMSTCS C MPUYMHAMU
[TpuurHBI MHOTOOOpa3usi |MHOT000pa3us BELIECTB. 3HAKOMSTCS
BEILIECTB C BaXKHEUIIMMH (PYHKIIMOHATbHBIMU

rpymnmamMu

8 YucTeie BelllecTBa U OcpauBatot 3akoH [leproanueckoit
cMmecu. CocTaB cMmeceid. CUCTEMBI, CTTIOCOOBI pa3ICICHHS
Paznenenue cmecen cMeceil. BEIYuciasoT MacCoByIO U

00BEMHYIO JTOJIF0O KOMIIOHEHTA B
cMecHu

9 HctunHbBIE pacTBOPHI. 3Ha0T PU3NYECKYIO U XUMUYECKYIO
CriocoObI BEIpaKEHUS TEOPHUH PACTBOPOB. BhIUUCIAIOT
KOHIICHTPAllUX PaCTBOPOB | MACCOBYIO JIOJIO BEILIECTBA B

pacTBope

10 JlucniepcHbIE CUCTEMBI. 3HAKOMSITCS C ONPECTICHUEM U
Komnounzs! (3011 u renu) | kinaccuukanmeil TucepeHbIX

CUCTEM, IOHATUSAMHU UCMUHHbIE U
KOMIOUOHbIEe PACTBOPHI. 3HAKOMSITCS
¢ a¢dexrom Tunnmans
XHMHYeCcKHe peakuuu 6 4.
11 DNeKTpoNIUTHYECKast 3HAKOMSATCS C MOHATUSIMHU

nucconuanusd. Peaknuu

INIEKMPOoUmvl 1 HEINEKNPOIUnivl,




HOHHOTro oOMeHa

MIpUMEepaMu CUJIBHBIX U CTa0bIX
QJICKTPOJIUTOB. 3HaIOT O pOJit BOABI B
XUMUYECKHUX PEaKIUsIX. 3HAIOT
CYIIHOCTb MCXaHU3Ma JUCCOLUALINU.
3Har0T OCHOBHBIC TTOI0KeHH TO]]

12 I'mpponus 3HAKOMSITCSI C TUIIAMU THAPOIIN3A
HEOPraHWYECKUX 1 COJIEM M OPraHUYECKUX COCTUHEHUI
OpraHUYECKUX
COETUHEHUN

13 Cpena BoIHBIX CocTaBisitoT ypaBHEHUS THAPOIN3A
pactBopoB. Bogopoanslii |coneit (1 cTynens), onpenensior
MoKazaresb XapakTep cpeibl

14 OKuCIUTENBHO- 3HAKOMSTCS C TOHATUSIMU
BOCCTAaHOBUTEJbHbBIE oKucIumenb, 60CCIMaHo8UmMend,
peakiuumn OKUCIeHUe, 60CCMaHoseHue. 3HAIOT

oiimunsi OBP oT peakiuii HOHHOTO
obmena. COCTaBIISIIOT ypaBHEHHUS
OBP MeT010M 3J€KTPOHHOTO
OanmaHca

15 O6o06menue u 3HAIOT MOHATHS 6elU/eCma0,
cucTeMaTu3anus XUMU4ecKuil d1emMeHm, amom,
MaTepuaa 1o Teme: Monekya,

«O01Iast XuMus» NEKMPOOMPUYAMETLHOCTD,
8ANEHMHOCMb, CIeNneHb OKUCTEeHUs,
eewecmea MONEKYIAPHO2O U
HEeMONeKYIAPHO20 CIMPOeHUsL,
KAACCUDUKAYUS XUMUYECKUX
peaxyuii, TO/]. OOBACHSIIOT
3aBUCUMOCTbH CBOMCTB BEILIECTB OT UX
cocTaBa M CTPOCHUS, TPUPOIY
XUMHYECKOH CBSI3HU

16 KonTtpoabHas padora Ne | [IpoBoasT pediexcuio coOCTBEHHBIX
1 o teme: JNOCTHKEHHUM B TO3HAHUU CTPOEHUS
«Teopernyeckue OCHOBBI |aTOMa, CTPOCHUS BEIIECTBA.
o0IIeH XUMU AHaIM3UPYIOT Pe3yabTaThl

KOHTPOJIbHOW PabOThI U

BBICTPAUBAIOT MTYTH JOCTHKCHUS

KEJIAeMOTr0 YPOBHS YCIEIIHOCTH
BemecTBa 1 ux cpoiicrea 15 4.

17 Knaccudukanus 3HAI0T, KaKue MpOoLECCh
XUMHUYECKHUX PEaKIHi B | Ha3bIBAIOTCS XUMHUYECKUMHU
OpraHUYecKoi u peaklusIMH, B YEM UX CYTh.
HEOPraHMYECKON XUMHUH. |YCcTaHABIMBAIOT MPUHAIEKHOCTD
TemnnoBoii a3 ekt KOHKPETHBIX PEaKINUi K pa3IuuHbIM
XUMHYECKON peaKinu TUIIaM TI0 Pa3IMYHbIM IIPU3HAKAM

KJIacCU(pUKALIUN
18 CKOpOCTh XMMUYECKOI 3HAKOMSATCS C IOHATHEM CKOpOCHb

peakuuu

Xumuyeckou peakyuu. 3HaIOT
(bakTopBbI, BIUAIOIINE HA CKOPOCTh
peakuuil. 3HaKOMSITCS C IIOHSITHEM O
KaTajan3aTope U MEXaHU3Me ero




JNEUCTBUS. SHAKOMSTCS C
(bepMeHTaMu-0noKaTaI3aTopaMu

19 O6parumMocTh 3HaKOMATCS ¢ KiTaccupuKamuei
XUMUYECKUX PEAKLIUN. XUMHAYECKHUX peakiuil (o0paTumbie U
XHWMHYECKOE PaBHOBECHE |HEOOpaTUMBIC), TOHATHEM
1 CIIOCOOBI €T0 CMEIICHUS | XuUMuueckoe pasHogecue u

YCJIIOBHUSIMHU €r0 CMELIEHUS

20 Knaccudukanms u 3HaKOMATCA ¢ BaXKHEHIITUMU
HOMEHKJIaTypa KJIaCCaMHM HEOPTaHUYECKUX
HEOPraHUYECKUX coeauHeHuil. OnpenenstoT
COCIMHEHU I MIPUHAJICKHOCTh BEIIECTB K

pa3IMYHBIM KJaccam
HEOPraHUYECKUX COCIUHEHUN

21 Mertannsl ¥ BX CBOMCTBA |3HAIOT OCHOBHBIE METAJIJIbI, UX
o01mue cBOMCTBa. XapaKTepus3yroT
CBOMCTBa METAJJIOB, ONIUPAsICh HA UX
nonoxxenue B [lepuonnueckon
CUCTEME U CTPOEHUE aTOMOB

22 OOume crocoOsl [ToHMMarOT CyTh METAJUTYPTUYECKUX
MTOJIyYEHUSI METaJIOB. MIPOLIECCOB. 3HAKOMSITCS C
Koppo3zus MPUYMHAMU KOPPO3UH, OCHOBHBIMHU

TUIIaMU U CTIOCO0AMU 3aIIUTHI OT
KOppO3uu

23 Hewmeramnsl u ux 3HAKOMSTCSI C OCHOBHBIMU
cBoMCTBa. biiaropoansle  |HeMeTallaMU, UX CBOMCTBaMU.
rasbl XapakTepu3yroT CBOMCTBA

HEMETAJJIOB, ONUPAsICh HA UX
nojoxxenue B [lepuoanueckoi
cucteme. 3HaKOMATCS ¢ 00IacTIMU
MIPUMEHEHHUsI OJIarOpOIHBIX T'a30B

24 OOm1ast xapakTepucTHKa |3HAKOMSTCS C OCHOBHBIMH

raJIOr€HOB CBOMCTBAMHU raJIOT€HOB, 00JIaCTAMU

WX WCIOJIb30BaHUS. 3HAIOT
BAKHEUILINE COETMHEHUS XJIOpa

25 OKcuapl OcBauBarOT COCTaB, CTPOCHUE U
KJIAaCCU(UKALUIO OKCUJIOB, UX
HOMEHKJIaTypy. XapakTEepU3yIOT UX
CBOICTBA

26 Kucmaotel OcBauBaroT KiaccuuKaIuro,
HOMEHKJIATypy KHUCJIOT.
XapakTepu3yloT UX CBOKMCTBA

27 OcHoBaHUI OcBauBaroT KIacCU(PUKAIUIO U
HOMEHKJIaTypy OCHOBaHUM.
XapakTepu3yroT UX CBOWCTBA

28 Comu OcBauBaroT KiaccupuKamuio u
HOMEHKJIATYpPY COJICH.
XapakTepu3yloT UX CBOKMCTBA

29 I'enernueckas cBs3b 3HAKOMSTCS C BaXXKHEUIIMMU

MEXy Kiaccamu
COETUHEHUN

CBOMCTBaMH HU3YYCHHBIX KJIaCCOB
HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ




30 O06001IeHre 1 3HAIOT OCHOBHI KJIaCCH(UKAIIIHN 1
CUCTEMaTHU3allis 3HAHUM | HOMEHKJIATYphl HEOPTaHUUYECKHUX
10 TEME: BEIIECTB. 3HAIOT Ba)KHEHIIINE
«Heoprannueckue CBOMCTBA U3YyUYECHHBIX KJIACCOB
BELIECTBAY coenuHeHui. COCTaBIISIIOT
YpaBHEHUS PEaKIMil B MOHHOM BH/JIE
u OBP
31 KontpoabHasi padora Ne | [IpoBoasaT peduiekcnio cOOCTBEHHBIX
2 1o TeMe: JIOCTVO)KEHUU B IIO3HAHUU CBOWCTB
«Heopranunueckue OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTBA» BELIECTB U XUMUYECKHUX PEAKIIHII.
AHanu3upyoT pe3yabTaThl
KOHTPOJIbHOW PabOThI U
BBICTPAMBAIOT MMYTH JOCTUXKEHUS
KEJIAeMOTr0 YPOBHS YCIEIIHOCTH
32 3HaroT ocHOBHBIE npaBuia Th. IIpakTuyeckasn
3HaI0T OCHOBHBIE CITOCOOBI padora Ne 1
MOJIy4eHUs, COOUpaHus U «[Tonyuenue,
pacrio3HaBaHMs ra3oB (BOJOPO/I, cobupanue u
KHCIIOpOJI, aMMHaK, YIJIEKHUCIBI) B | paclio3HaBaHUe
naboparopun. Cobuparot mpudop ra3oB»
JUIS TIOJTy4€HHUS ra30B B JIaAOOpaTOpUH
33 3HaroT ocHOBHbIE nIpaBuia Th. IIpakTnyeckas
OcBanBaroT KaueCTBEHHbIE peaku |padora Ne 2
Ha XJIOPUBL, CyIb(aThl, anieTat-uoH |«Pemienue
1 MOH aMMOHHUs. OnpenessioT o SKCIIEPUMEHTAJIb
XapaKTepHBIM CBOMCTBaM OENKH, HBIX 3371249 Ha
TJIIOKO3Y, TIULEPUH UICHTUPUKAIUIO
OpraHUYeCKUX U
HEOPraHUYECKUX
BEILIECTB)
34 IloaBenenue UTOroB [ToaBoaaT uroru npoaenaHHON

Npo/ieTIaHHOM paboThI 3a
ros

paboThI 3a rojJ; 00y4eHus Kypca
XMMHUH.




