MYHUIUITAJIBHOE BIO/PKETHOE OBIHIEOBPA3OBATEJIBHOE YUPEXJIEHUE
«CPEJIHSAA IHNKOJIA Ne 7y

AHHOTAITUSA K alalTAPOBAaHHON pabouelt mporpamMme
y4e0HOTO TIpeIMeTa « XUMUS

AnantupoBaHHas pabouas mporpaMma 10 Y4eOHOMY TIpeIMeTy «XHUMHs»
COCTaBJICHa Ha OCHOBE (eJepalbHON ananTHPOBAaHHOW 00pa30BaTEIBLHOW MPOrPaMMBbI
OCHOBHOT'O OOIIEro 00pa3oBaHUsi OOYYAIOLIUXCS C 3aJCPIKKON MCUXUYECKOTO Pa3BUTHUS
(mannee ®AOOII OOO 3IIP) u peanusyercs 2 roga ¢ 8 mo 9 kjaccbl. DTOT y4eOHBIN
npeaMeT 0003HaueH B 00sA3aTeIbHON YacTH Y4eOHOTo TjlaHa U OTHOCUTCS K TPEIMETHOMN
obnactu «EcTecTBeHHO-HAy4YHbIE TTPEIMEThI.

PabGouas nporpamma pazpaborana rpynmnoil yuuTeneil B COOTBETCTBUM C 1. 18.2.2
dI'OC 00O, Ionoxenusimu Ne 36 u Ne 37 o0 paboueii mporpaMme y4uTessi U ONpeiesieT
opraHu3zaiuio o0pa3zoBaTeiabHON nedarenbHocTH yuutenem B MbOY «Cpennsisi mkona No
7» 10 ONpPEICICHHOMY Y4eOHOMY MPEIMETY C YY€TOM padodeii mporpaMMbl BOCIIUTAHUS.

Jlannast pabouass mnporpamMma SIBJISIETCS YacThIO COJEP)KAaTEIBLHOTO pasjena
aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTelbHON MPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHusl OOYYAIOUIUXCS C 3aJep>KKOM mcuxudeckoro passutus (maimee - AOOII
OQOO 3I1P), onpenenstoniei:

-TUTAaHUPYEMbIE  pe3yJibTaThl ~ OCBOEHHS  ydyeOHOro  mpeamera  (JJUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE);

- COJIepaHue y4eOHOTO TIPeaMETa;

- TEMaTUYECKOE MJIAaHUPOBAHKUE, B TOM YHCJIE C YUETOM pabouel mporpaMMbl BOCTIMTaHUS
C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOJMMBIX Ha OCBOCHHE KaXK10i TEMBI.

PabGouass mporpamMmma oOCykJ€Ha M MPUHITA PEIICHUEM METOAUYECKOr0 OO0BEIUHEHUS
(ITporoxor Ne 1 or 31.08.2023) m coriacoBaHa 3aMeCTHUTEIEM AWpeKTopa 1o YBP

Pynenko I'.I1.
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MOSICHUTEJIbHAS 3ATTUCKA ToabifrSGafi2acasse

AnanTtupoBaHHas paOouas MporpaMMa IO XUMHH JJIs1 OOydYarolmuxcs C
3a/iep kKoM neuxuyeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOTO 0O0IIErO
oOpa3oBaHMsI COCTaBJeHa B COOTBETCTBUM ¢ DenepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHbIM  CTAaHJAPTOM  OCHOBHOTO  obmiero  oOpazoBanus  (IIpuxas
Munnpocsemenus Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBad MHUHHCTEPCTBOM
toctunu Poccuiickoit @enepammu 05.07.2021 r., per. Homep 64101) (mamee — OI'OC
000), ®enepanbHON aAaNTHPOBAHHOM OCHOBHOM 0O0pa3oBaTENbHOW MNPOrpamMMoOi
OCHOBHOTO 00111ero 00pa30BaHus 00yUYaAIOIUXCS C 3aAEPKKON ICUXUYECKOTO Pa3BUTHUS
(yrBepxkaennas 24.11.2022), Paboueli mporpamMmbl ydeOHOro IpeaMera «XHMUsD
(6a3zoBbIil  ypoBeHb), Ilporpammoil BocnuTaHus O0OyYaroIMXCS MpU IOJY4YEHUU
OCHOBHOTO 00miero o0pa3oBaHUs, C Y4YE€TOM paCHpPElENIEHHbIX [0 KiaccaM
MpPOBEPSIEMBIX TpeOOBaHUU K pe3yibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl  OCHOBHOTO  00miero oOpa3oBaHMsT W DJIEMEHTOB  COJEpKaHus,
MPEICTAaBICHHBIX B YHHMBEpCAIbHOM KoAM(uUKaTope 1O xumuu, KoHuenuuu
npenojaBanus yueOHOro npeamera «XuMus», B 00pa3oBaTeibHbIX OopraHu3anusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPaAMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera « XumMusi»

VYyebnsiii npeamer  «XUMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHayuUHbIE TpPeaMETh». B cucTeMe ecTecTBEHHOHAYy4YHOIro 00pa3oBaHUs
XUMUS KaK y4eOHBIM TIPeIMET 3aHUMAaeT BaKHOE MECTO B MO3HAHUM 3aKOHOB MIPUPOJIBI,
dbopMuUpOBaHUU HAYYHOW KapTUHBI MHUpPA, CO3JaHUU OCHOBBl XUMHUUYECKUX 3HAHUMH,
HEOOXOAMMBIX JISI TOBCEIHEBHOW KM3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 Jis
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOMN KYIbTYPBI.

VYcenemHocTh M3y4eHUsT XMMHUHU CBSI3aHA C OBJAJEHUEM XHMHUYECKHM SI3BIKOM,
coONro/lecHeM MpaBuyl  0Oe30MacHOM pabOThl TpPH  BBINOJHEHUHM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3EH XUMHUHU C IPYTHUMU MPEAMETaMU
LIKOJILHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM Maeel mporpamMMBl SBISIETCS CO3AaHue 0a30BOr0 KOMILIEKCA OIMOPHBIX 3HAHHUM
M0 XMMUHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3PACTy OOYYarOIIUXCS M UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeACTaBIECHbI OCHOBOMOJIATAIOIINE XUMUYECKHUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BELIECTB,
3aBUCHMOCTH WX CBOMCTB OT CTPOECHMS, IPOTHO3UPOBAHHE CBOWCTB BELIECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALECHUN U ITyTEeH yIIpPaBICHUS UMU
B LIEJISIX NIOJIYYEHUS BEIIECTB U MATEPHUAIIOB.

TeopeTnyeckyr0 OCHOBY M3YYEHHS] HEOPTaHMYECKON XUMHUHU COCTABIISIET aTOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon JI.11. MenneneeBa ¢ kpaTkuMu



CBEICHUSMH O CTPOCHHHM aToMa, BHJIAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydyeHuu Kypca 3Ha4MTENbHAsA POiIb OTBOJAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM U TMpaBui 0Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETEHIIUY U ITOHATH POJIb M 3HAYEHUE XUMUHN
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuUMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOACHHE, HN3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHME), OCBOCHHUIO NPAKTUYECKOTO INPUMEHEHHS] Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Duzuka», «buonorus», «l'eorpapus», «Maremarnka» U (HOPMHPYET KOMIIETECHIINH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

WN3yyenne XuMHuHM CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaKeHWs, (PYHKIIMOHAIIBHOM  TIPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HWH(OPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPeaMeTa JJI1 Pa3BUTHS JKU3HEHHOW KOMIIETEHLIMH
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 370POBOIO M OE30MACHOTO s
YeJloBeKa M OKpYXarolle ero cpeasl oOpas3a *KU3HU; (POPMUPOBAHUU SKOJIOTMUECKON
KYJIBbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs NpeAMeTy «XUMHUS» C YYEeTOM
0co0BIX 0Opa3zoBarenbHbIX MoTpedbHOocTel oOydatonuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XUMHs TPEICTaBIsIeT ONPECICHHYI0 TPYIHOCTh AJsi OOy4arolmuxcs ¢
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHHHM YYEOHOro mpeaMmeTra «XHUMHUSD)
HeoOxoaMMa ajganTtanus o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOYHOCTSIM JTAHHOW KaTEeropuu OOYyYaroUIuXcsl, y4€T UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYIIECTBISTh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NeATENbHOCTH. BO3MOKHO BBIIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 33]a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOyuarommmucs c 3IIP. Oprannueckoe eaMHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuxcsi Ha YypOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHYECKUX 3HAHUU U
ymeHui. Ocoboe BHUMaHUE MPU U3YYEHUH XUMHUU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.



Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueit  mporpaMMe OCHOBHOrO o0mero obOpasoBanus. OHu
aKTyaJM3UpPOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YEHHUS Ha Pa3BUTUE M CAMOPA3BUTHE JMYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00mel KyabTyphl. OOydeHHE YMEHHMIO YYUTHCS U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Ja oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 0o0pa30BaTebHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

* (QopmMupoBaHME  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUatOIIMMUCS OIbITA
Pa3HOOOpa3HON JESATENbHOCTH, TO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE AJIs Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHuEe yMEHUIN 0OBICHATH U OLICHUBATh SBJICHUS OKPY’KAIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHUCTUYECKHX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHE MOTHBallUM K OOyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIpPaBJIEHHOCTH AaJIbHEHIIIEro
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBaroIuX peaan3aiio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYUYEHHUIO XHMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYANBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJAJCHHUE
MOHSATUUHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbI MHOI'MX SBJICHUW JKUBOW WU HEXKHUBOU
IPUPOJIbI; YIIyOJIeHUe IPEACTABICHUM 0 MaTEPUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHusT C BEUIECTBAMH, HCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYKAIOIIECH CPeIbl;

" (popmupoBaHHE YMEHHI yCTaHABIMBATh CBSI3U MEXKAY pPEalbHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCAaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETEHHE OMbITa MCIOJIb30BAHUS PA3NUYHBIX METOIOB HM3YYEHHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

* QopmupoBaHuE TPENCTABICHUN O 3HAYCHHUH XHMHYECKOM HAyKH W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMUM

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepraja OOy4YarOIUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TMPHUHIIUIIOM JOCTYITHOCTH MPH COXPAHCHUH 00IIEero 6a30BOTO YPOBHSI.
OH 0DKEH 10 COAEPKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTAME. ClieryeT 00JIerynTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe AJis MOJHOIICHHOTO YCBOGHHSI Y4E€OHOTO MaTephaia UMeEeT
oropa Ha MEXIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHal C pa3HBIX TOYECK 3PCHUS,
MEXITPEAMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIYYIIEMY OCMBICICHHUIO, 00JIee TTPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U MPAKTUYCCKUX YMECHUM.

[Ipu moAroToBKE K ypoOKaMm YYHTENb JODKEH MPEAYyCMOTPETh (DOPMUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
MJIAHUPOBATHh TPEACTOAIIYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJbh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(GOPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIH
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUH JabOpaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJbHBIMU MOTPEOHOCTSMHU U 00eCIeYUBaIOIINEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB JiedTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWJIWTh BHUJBl JAEATEIBHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 MIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33JCHCTBYIOLUIMX pa3INyYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOH Ha aJlTOPUTM; IIOLIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIMOJHUTENBHON BU3YallbHOM OMOpPHI (TIAHBI,
oOpasibl, CXeMbI, 1a0JIOHBI, ONIOPHBIE TadIUIBl). J{7s1 pa3BuTHs y oOyuatomuxcs ¢ 311P
YMEHHs JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBHICKA3bIBAHUS
HE00XOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiauiie. Ocoboe BHUMAHUE CIIEAYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHUE PUCYHOUHBIX U
BEpOAJIbHBIX CXEM, COCTaBJICHHE TaOJWl, COCTaBJ€HHE KiacCU(UKAuu C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemaThyecKas 1 TEPMHUHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcss ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NpPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs cnenuanbHas paboTa 1O
BBEJICHUIO B aKTHUBHBIA CJOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4EOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHy0 007acTh «ECTecTBEeHHOHAYYHBIE MPEIMEThI» U SBISETCS 00S3aTEIbHBIM
JUTSL U3YYECHUS.

YyeOHbIM MJIaHOM Ha €€ M3yuyeHHUe OTBeJAeHO 136 y4yeOHBIX YacoB — Mo 2 4 B
HeJnento B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeacraBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpabdortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «XuMHs», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
oOpa3oBarenpHON MpOTrpaMMe OCHOBHOTO o00mero oOpa3oBaHHs OOYyYarolmuXxcs ¢
3aJIEPKKOU IICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa:. Tenau BelecTBa. Duznueckue
CBOMCTBa BEILIECTB. ATpEeraTHOE€ COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Yuctele
BemiecTBa u cMecu. CrocoObl paszneneHust cMeceid. [IpaBuia 6e30macHOro oOpamieHus ¢
BEILIECTBAMH M J1A0OpPAaTOPHBIM 000pynoBaHUEM. [lonamue o memooax NO3HAHUS 8
XuMuu.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
aneMeHTOB. OTHOCHUTENIbHAS aTOMHAas Macca. IIpocTeie U ciokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTEIbHA MOJIEKYJIsIpHAas Macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nueckue W XUMUYECKUE sBIEHUsS. Xumuyeckas peakuus. [IpusHaku
XUMHYECKUX PEaKIUil. YPaBHEHUS XUMHUYECKUX DPEaKLMil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3IOKECHHUS,
3aMeIeHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopartopuu U npuémMamu OoOpalieHus: ¢ JabopaTOpHBIM O0OPY/IOBAHUEM;
M3yYeHHE U ONucaHue (U3UYECKUX CBONCTB OOpa3IlOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne Gu3nYecKuXx (IIaBJIeHUe BOCKa, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEHON
IIPOBOJIOKH, B3aUMOJICCTBUE MeJla C KHUCJIOTOM) SIBIICHWMW, HAOIIOJCHUE W OIMCaHUE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM conu Meau (I1));u3yuenue cnocoboB paszaeneHus
cMeced (C TIOMOINBIO MarHuta, QUIBTPOBAHME, BBIAPUBAHUE, IUCTUIUISIIMS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl;
CO3/IaHUE MOJIeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 37eMEHT W mpocToe
BemecTBO. Haxoxknenue Kuciaopoaa B pupoje, pu3ndeckue U XUMUYCCKHUE CBOMCTRBA.
Peakiuu ropeHusi MPOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwiuiienHocmu. Ilpumenenue kucimopopna. [lonstue o0 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢ppexm xumuueckol peakyuu, mepmoxuMuyeckue ypagHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOoNnIUB0. Y20ib U MemaH. 3azps3Henue 6030yXa, YCuieHue

1
3).'(601: " Jajiec€ KypCcuBOM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECIIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT M mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJCHCTBUS C HEMETAUIAaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Mousipast macca. 3akoH ABorajpo. MomsipHbIil
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. Pacuersl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee coctas, CTpoeHUE U MOJIEKYJIBI. Booa Kak
pacmeopumens. PacTtBopbl. [lonamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOM J0JIM BELIECTBA B
pactBope (TpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Js BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenosexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHW4eckux coeauHeHud. OKcuapl: cocTaB, Kiaccuukaus (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yernepooa (I1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMopeiicTBiE € BOAOM, KucioTamu, mienodyamu). OcHoBaHus. Kiaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMSA. HOMEHKIaTypa OCHOBaHUM.
du3nuecKkue M XUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTHBHOCTH
metaiioB H. H. bekeroBa. Conu (cpemHue): HOMEHKIIATypa CoJiel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IMHKA U ATOMUHUL):
Xumuyeckue ceolicmea (83aumooelicmeaue ¢ KUCIOMamu U Weaodamu, paziodcerue npu
HazpesaHuu) u noay4eHue.

['eHeTnueckass CBA3b MEXIYy KIACCAMM  HEOPraHUYECKHX  COEIUHECHUMU.
['eneTnueckue psabl.

XUMHUUYECKHUIN IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECIECHUE COAEPKaHUS KUCI0pOIa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUS BOZHHUKHOBEHUS U MPEKpaIICHUsI TOpeHus (Moxkapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
[IPUTOTOBJIICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BELIECTBA,;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OIpPEJEICHUE pPACTBOPOB KHUCIOT M WIEJOYEd C TMOMOIIbIO
WHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HaOJIOJJICHUE W3MEHEHHUsS OKPACKHM WMHIUMKATOPOB B pAcTBOpAX KHCIOT M ILEIOYEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNUE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHM4YECKUX COEIUHECHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumuyeckux 31eMeHToB Jl. U. MenneneeBa. CTpoeHue aTtoMoB. XMMUYeCKas

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOTEHBI, THEPTHBIC
ras3bl). Dnemenmol, Komopwle 00pa3yiom amgomephovle OKCUObL U SUOPOKCUODL.

[lepnognueckuil 3akoH. llepmonnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . Menneneea. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMsbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. Gu3snyecKkuin
CMBICJI IOPSAJIKOBOTO HOMEPa, HOMEPOB MEPHO/Ia U TPYIIBI SJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX snaep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHMHYECKOTO OJJIEMEHTAa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menaeneena.

3axonomepHocmu usMeHeHUs. C8OUCME IJIEMEHMO8 MAbIX NePU0008 U 2ABHbIX
nooepynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
IexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. VIOHHas CBSI3b.

Crenenpb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. I[Iponecchbl
OKHCJICHUS U BOCCTaHOBJEHHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpa3lloB BEIIECTB METAUIOB U
HEMETaJJIOB; B3aUMOJICUCTBHE THAPOKCHUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIETIOYEH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzammst MeXNpeIMETHBIX CBSI3€M MpU M3yYEeHWHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHSATUH, SIBISIOIIUXCS CHUCTEMHBIMHU JUISI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCu(duKamms, TECPUOJIMYHOCTh, HAOIIOJCHUE, DKCIICPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: MaTepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUM 3apsil, BEIIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, a3, (M3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BewecTBo M XUMHYECKasi peaKkus

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHUYECKHX JJIEMEHTOB
J. . MengeneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUHM C MOJIOKEHHUEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKUX
pPElETOK, 3a6UCUMOCIb CEOUCME 8eujecmea Om Muna KpUcmaiiuieckou peumemku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEUIECTB (MEXAYHapOIHAas U
TpUBUAJIbHAS). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMUYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNI, TCHETUUECKAas CBSA3b HEOPTAaHMYECKUX BEILECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy yYacCTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCIECHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. TepmMoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. Ilonamue 06 obpamumvix u
Heobpamumvlx Xumuveckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMePOeHHbIX
peaxyusax. [lonamue o xumuueckom pasnosecuu. CmewerHue Xumuiecko20 pasHoBecuUs.
Daxkmopwl, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJI0INCEHUE XUMULECKO2O
pasHoeecus.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBIeHUE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIB30BAaHUEM METOA FIEKTPOHHOTO OaslaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOAUTHI U HEIIEKTPOIUThl. KaTMOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C PasnudHbBIMU 8uOamu xumudeckou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. [lonHbIe U COKpalEHHbIE HOHHBIC YPAaBHEHUSA peakunii. XUMUYECKUE CBOKWCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pactBopa. KauecTBeHHbIE peaklMUd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, womuA-, cyiabdar-, KapOoHaAT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMHUHUSA, Kele3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XHAMHYECKUI DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpus); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEakiuu OT BO3IACHCTBHS pPa3MMUYHBIX (DAKTOPOB;, WCCIICOBAHHE
AIIEKTPOTPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAIIUN KUCIIOT, IIeJI0Uen U
coneil  (BO3MOXXHO HCMOJb30BAaHUE BUJCOMATEPHANIOB); IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHME BOJIbI); OMBITOB, WLTIOCTPUPYIONINX MPUMEPHI
OKHCJIUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peaKuii  (TOpeHue, peakmuu  PasIoKCHHs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIICCTB C IMOMOIIBIO Ka4ECTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl U UX coeIMHEHUSI

O6miast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsiHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBa, noyyeHue, TpUMEHEHHE. Jlelicmseue xiopa u
X7I0p08000OpO0a HA OpeaHusM yenogeka. BakHeWIne XJIOPUIbl U UX HAXOXKICHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpPbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnotponHble MOIM(HKAIMK KHCIOpOAAa M Cepbl. XHMMHUYECKHE CBOWCTBA CEpPBI
(B3auMoOJEeHCTBUE C Hememaniamu — BOJAOPOJIOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHUYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAsl peakius Ha cynbdar-uoH. CepHUCTas KuciIoTa. Xumuyeckue peaxkyuu,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coenquHenui B mpupone. [Ipumenenue cepbl U €€ COEAUMHEHUH B
ObITYy M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue oxpycaowel cpeobl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3ad2PsA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npPedomepauetusl.

OO61mas xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B TIpuUpoje, (PU3MUEeCKHe U XHUMHYECKHE CBOMCTBa
(B3auMoOJelicTBHE C MeETaJUlaMM M HEMETa/llaMH - KHCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mnpupome. AMMHak: (Qu3MUECKMe W XUMHUYECKHE CBOMCTBa
(oKucneHne, OCHOBHBIE CBOMCTBA BOJTHOT'O PacTBOpa), noiyuerue u npuMmeHenue. Comau
aMMOHWUS: COCTaB, (PM3MUYECKUE U XUMHUECKHUE CBOMCTRA (pa3yioKeHUE, B3aUMOICHCTBUE
CO 1IesiouaMu), npuMmeHeHue. KauecTBeHHass peakiyss Ha HOHbI aMMOHHS. A30THas
KUCIOTa, ©€ (U3MYECKHe M XUMHYSCKHE CBOicTBa (o0mue u crnenuduyeckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras kuciora. Mcrnonbp3oBaHue HUTPATOB H
CoJIeld aMMOHHS B Kauy€CTBE MUHEPAJIBHBIX yIOOpEeHHNA. Xumuueckoe 3azcps3HeHue
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OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun ¢docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, nonyyenue. Ilonamue o MuHepanrbHvix
yoobpenusax: Humpamol u Qocghamol. Ilonamue o xKomniexcuvix yooopenusx. OOmas
XxapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJJIaMU, HEMETAJIJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopor
yraepoaa B mpupoae. OKkcuasl yrieponaa, ux (pu3nMueckrne M XUMHYECKHE CBOWCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHu3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
Kaiumama, NaprHuxoewvlii 3¢¢ghexm. YTONbHAsE KUCIOTa W €€ COJU, UX (PU3HYECKUE U
XUMHYECKUE CBOICTBA, noyuerue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, POMBIIIIICHHOCTH M CETHCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpUMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTIOThI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 Op2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOHMCTBa (HaA TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJlIaMu ), nojayuerue u npuMmenenne. Coedunenus
KpemHusi 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusi(lV) u kpemuuesoi
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPpUMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamukda, CmMeK1o, yemeHm, OemoH,
arcenezooemon. I[lpobremovl 6€30nACHO20 UCNONL30BAHUSL CIPOUMETbHBIX MAMEPUAIOs 8
NOBCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pas3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HUOHBI U
HaOMIOZICHUE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPAKAOIINE (PU3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C  O0pa3laMud  XJOpUIOB  (TaJOTCHHUJIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJICOMATEpUANIOB); HAOMIOZEHUE TMpoliecca OOyIIIMBaHUS caxapa Ioj JACHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBIIEHHOMN
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUeCTBEHHOM Peakiluy Ha Cyib(aT-uoH U HAOII0ICHNE
NpU3HaKa e€ MpOoTeKaHus;, 03HaAKOMJIEHHE C (PU3nuecKuMU CBOMCTBaMM azota, hochopa
U UX COEIMHEHUH (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (pochopHBIX yA0OpEeHUI; NOTyYeHNE aMMUaKa U U3y4YE€HUE €Tr0 CBOMCTB; IPOBEACHUE
KayeCTBEHHBIX pEakUuil Ha MOH aMMOHHUA U (ocaT-uoH U U3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCHOJIB30BAaHUE BUIECOMATEPHAIIOB); U3yUYEHUE MOJEIEH KPUCTAIMYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BakHelue HeMeTauIbl U UX COCIUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nonoxenus B Ilepuogunueckon cucremMe xumuudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramindeckass CBSi3b U METAJLUIMYECKAs
KpUCTAINIMYECKAs] PEIIETKA. OJNEKTPOXUMHUYECKHI PAN HANOPSKEHUW METaJlIOoB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTaMu). Obwue cnocodwl nonyyeHus memannos. Ilonamue o kKopposuu
Memainios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagwvl (cmanb, 4yeyH,
O0panoMutuUll, OpoH3a) U UX NPUMeHeHue 8 ObIMY U NPOMbIULIEHHOCTU.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmoguueckol cHCTEME XHUMHUYECKHX
anemeHToB /. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eouyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: ITOJI0OKEHKE B [lepnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE UX aTOMOB; HAX0XKICHUE
B npupoje. PU3nueckue U XMUMUYECKHME CBOMCTBA MAarHus M Kajblus. BaxHeniine
COCAMHEHUs Kajablus (OKCHI, THAPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHUsl.

AOMUHHI: TION0KeHHe B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B Impupoae. Dusnueckue wu
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B Ilepmoguueckoll cucreMe XUMHUYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMa; HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUUYECKHEe CBOMCTBA jkKeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMH).
Oxcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMu METaJJIOB M CIJIABOB, UX
(bU3UYECKMMHU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALUIOB (BO3MOMKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); HCCIIEIOBAHUE CBOICTB
AKECTKOM BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIUI HA UOHBI (MarHus,
Kanbius, amomMuHus, 1uHka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJIJAMEHM HOHAMM HATpUs, Kalus U KaJlblus
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

XUMHUA U OKpYKaKOIIAA cpeaa

HoBpie Marepuansl u TexHoJoruu. BemecrBa m marepuanbl B MOBCEIHEBHOM
KA3HU 4YEJIOBEKAa. XHMHUS M 30pOBbE. be30ImacHoe UCMOIb30BAHUE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. I[lepBas momoib MpU XUMHUYECKHX OKOrax
n orpaBiicHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XUMHUUYECKOE 3arps3HEHUE
OKpY»Karolen cpefpl (mpeaenbHas aomyctumasi KonueHtpanus semiects — [1/IK). Ponb
XUMUHU B PEIICHUH YKOJIOTHYECKUX MPOOIEM.

[IpupoaHBIE HMCTOYHHKU YIJIEBOAOPOJAOB (yrojb, MNPUPOAHBIM Ta3, HE(Th),
MPOAYKTHI UX MIEPEPabOTKHU, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMHUYECKHI IKCIEPUMEHT: M3y4YeHHE 00pa3lioB MaTeprajioB (CTEKJIO, CILIABBI
METaJJIOB, MOJIUMEPHBIC MaTEpPHUAIbI).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeIMETHBIX CBSI3eM MpU H3yYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
U TIOHATHH, SBJSIONIAXCS CHCTEMHBIMU IS OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
HayJHOTO IUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalmM3, CHUHTE3, KiIacCu(UKaIMs, TEPUOIUIHOCTh, HAOIOJCHUE, DKCIICPUMEHT,
MOJICIIUPOBAHUE, U3MEPCHHUE, MOJECIb, SBICHUE, MAapHUKOBBIM 3(PQeKT, TexHOoIOoTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUECKUN 3aps]l, TPOBOJHUKH, MOTYNPOBOJIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HMUYECKHUE
BEJTUYHMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢dotocuntes, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbLI, MOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJTHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e30omacHo pabOTHl B XUMUYECKON J1abopaTopumu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEAKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €0 CBOMCTB.

5. [lonyyenue BOAOPO/Ia M U3YUEHHUE €r0 CBOMCTB.
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6. IlpuroroBieHne pacTBOPOB C ONpPEAEIEHHOW MaccOBOMl J0J€H pacTBOPEHHOTO
BELIECTBA.

7. Pemenne »sKcriepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkucIoro ra3a u H3y4eHHue €ro CBOMCTB.

12. Pemenne skciepuMeHTaNbHBIX 3aaa4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl U UX COSAUHEHUSD.

[Ipn mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal  BBIIOJIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoictBoM. Ha nmocke
00s13aTE€IbHO BBIBELIMBAIOTCS TMpaBUia TEXHUKM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboThl, AaeTcs MpaBuiIbHas 3amuch (GOpMYyJ M YKa3blBaeTcs ILEJb
npoBeeHus paboTel. [Ipyu He0OX0IUMOCTH JAaeTCsl BU3YaJIbHBIN alrOPUTM BIIOJHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHuzanuu TPOBEPKU, y4yeTa M KOHTPOJIL 3HAHMNW OOyYaromMXcs IO
OpeaMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE pabOThI, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MOIMBApUAaTUBHOTO 3KCIIpECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYHTEIBHBIMM YEPTAMHU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUM,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeaJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT'0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W THMCBbMEHHBIX WHCTPYKIIHUH,
YOPOLIEHUE JJIMHHBIX CIOKHBIX (POPMYJIUPOBOK MHCTPYKIIMM, pellIEHUE C OMOpOoW Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DPOPMALIHH.

KouTposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadaylbHbIE XHMHYECKHUE TTOHSTHS.
XVUMHUYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYIIBI M YPaBHCHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas cUCTEMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcupsl. 'openue. Bogopoa. KucinoTsi.
Coun.
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Konmponvnas paboma Ne 5. O600111eH1Ee CBEICHUNH 0 BaXKHEUIIIUX KJlaccax
HEOPTaHUYECKUX COCTMHEHUH.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. Itorosas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueOGHOro mpenmera
«XUMHSD» ITOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 00pa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

yCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKHMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3Y4aeMOIro TMpEAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHaIn3a);

YBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH 1€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIEed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHWs Ha OCHOBE OPHEHTHPOBKM B Mupe mpodeccuir u
npo(dhecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEACHUS C TOUKH 3PEHUS OIMACHOCTHU WM OE€30MaCHOCTH JIs
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPUOOPETEHNE OIbITa YKOJOTHUYECKH OPHEHTHPOBAHHOMN
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTPeOICHHUS
QJIKOTOJIsl, HAapKOTHKOB, KypeHHs) M UHBIX (opM Bpeaa ans (PU3NYECKOTO U
IICUXUYECKOTO 3710POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CUTYAIUIO, BOCTIONHITH ASUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh M UCTIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CUTYaIIHH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS TPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBJISATh CPAaBHEHHE, KIACCU(DUKAITNIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUAM U KPUTEPHUSAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEpalnil;

CTPOUTH JIOTUYECKOE CYKIEHUE MOCIIC MPEABAPUTEIHHOIO aHATIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHUE NPUYMHHO-CJICICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIUU, MAHHBIX, HEOOXOIWMBIX IS pEIICHUs
IMOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYroul (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI pelieHus] y4eOHBIX M MO3HABATEIbHBIX 33J1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO Mearora NPOBOAUTh XUMUYECKHUH OIBIT, HECIOKHBINA KCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TOMOIIBIO TeAarora Wi CamMOCTOSATENbHO (OPMYIUPOBATH OOOOIIECHUS H
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIE/ICTBUS;

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WU JAaHHBIE W3 HCTOYHHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUAJIOB [IJIsl BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh WUHIMBHUAYAIbHO W B TPYIINE: HaXOJAUTh 0OIIee
pelnieHrue MU paspemarb KOH(JIMKTHI HAa OCHOBE COTJIaCOBaHUS TMO3UIMN M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh W (HOPMyIUpPOBaThH Y4EOHYIO MPOOJEMy, OMNPEACNSTh Ieib
y4eOHOU eI TEeTbHOCTH;

BJIaJIETh OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B yUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTH CBOHM JCHCTBUS C TUJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAESATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yJbTara, OMNpPENeIATh
CIOCOOBI ICUCTBUI B paMKaxX MPeJI0KEHHBIX YCIOBHUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpejJiarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJICHUS, TPeOyroIIne
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYTrOMY YEJIOBEKY, €70 MHEHHUIO.

18



HHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHMs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHUS, YMEHHS U CIIOCOOBI JACHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTA MO TOJYYEHHIO HOBOTO 3HAHHWSA, €r0 MHTEPIpETalHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIel KyJIbTYphl U MPAKTHUECKON

NeSTETLHOCTH Y€JIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA; TIOHUMAHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM IOHITUIHOIO anmapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JUIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

peakiuii (C omopod Ha aJIropuTM Y4YEOHBIX JEHCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEIN; yMEHUE

UCIIOJIb30BaTh MOJENIU [JJIs OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XUMHUYECKUX 3HAHUWA U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHUS B3aUMOCBA3EH

MEXIy W3YYEHHBIM MaTEpHUAJIOM WM NPHU ITOJYYEHUU HOBBIX 3HAHWM, a TAaKKE B

IPOLECCE BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Npu paboTe C HUCTOYHUKAMU

XUMHUYECKON HHPOpMAaILH, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XMMHUYECKHH SJIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CIOKHOE BEUIECTBO, OJHOPOJHAS W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHbIA O0bEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpemaHsis),
XUMUYECKash peakiusi, peakUUd COCIUHEHUs, PpEeaKIUH PAa3JI0KEHUs, PEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuu, pacTBOpP, MaccoBas J0JII XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHH, MACCOBAs
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTpaLMsl BELIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPUUYECKUN
CJION aToMma, aToMHas opOuTaib, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelleTka (aToMmHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, AHWOH, 3JIEKTPOJIUT WU HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss AMCCOLMAlMsI, peakUud HOHHOrOo  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[UU, OKUCIUTEIb W  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE PEaKIMU, CKOPOCTh XUMHUYECKON pEaKIuHu, KaTaju3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIiIaBhl;

OCHOBOITOJIATAIOIIME 3aKOHBI XUMUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH /[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHUsl, TEOPUs SIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIIENOBAaHUS BEIECTB U U3YUCHUS
XUMHUYECKUX PeaKInii;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEPUOAAX U INIaBHBIX
MNOATPYINAX) W DSJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
noJIoKEeHUs:  snemeHta B llepuogumyeckodt  cucreMe € YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJbLIMS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C OINOpPO Ha OmpeeieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOIHIIBL;

® YMEHHE KJIACCU(PUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPITAHUUECKHE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON HA CXEMBbI; ONPENEATh BAJIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U  TUI
KPUCTAJUIMYECKOW CTPYKTYpPbl B COCAMHEHUSX, 3aps]l MOHA, XapakTep Cpelbl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, Tpadut, anmas, KpeMHH,
a3oT, pochop, cepa, XJ10p, HATPUIL, KATUA, MATHUM, KAJIBLIUIA, AJIFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAILCHA B pPa3IUYHBIX YCJIOBUAX, BIIMSHHE BEIIECTB WU XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBISATH MO 00pa3ly, CXeMe, alropuTMy Y4eOHbIX JACUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHWHU, MAaCCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO ypaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHToB WJIM MPOAYKTOB PEAKIMU C OMOpPOMl Ha oOpaszel, aJropuT™M YYEOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHUE) MPU U3YUCHUHU BEIIECTB U XUMUYECKUX SBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX JIEHCTBUI; yMEHUE C(HOPMYIUPOBATh MPOOIEMY

U TIPEJIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB TOJI PYKOBOACTBOM YUUTENS C 00CY X ICHUEM TIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH H XUMUYCCKUMH SBJIICHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHNUS XUMUYICCKUX PEAKITUN;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa M U3yUYEHUE €T0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACICHHON MacCOBOH J0JI€H PaCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYECKHUX BEIIECTB PA3TMYHBIX
KJIaCCOB;

MPUMEHEHUE MHMKATOPOB (JlakMyca, MeTUjiopaHxa u deHondranenna) as
oTpeeIeHs XapaKkTepa Cpeibl B paCTBOpax KUCJIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METAaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COCTUHEHUNY;

peIICHNEe  JKCIMEePUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIMTHYCCKAs
JTUCCOIIAALIHSY;

pEIIeHNE SKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxHelmme HeMeTauTbl U uX
COCITMHCHHUS;

pelIeHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHeHIne MeTalTbl U UX
COCITMHCHHUS;

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHMA
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyibdar-, ¢ocdar-, kKapOOHAT-, CHIMKAT-AHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3/ICIICTBHS HA KMBBIE OPTAaHU3MBI ONPEACICHHBIX BEIIECTB, a TAaKXKe CIIOCO00B
YMEHBUIEHUSI M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eslOBeKa,

® BJAJCHUE OCHOBAMHM XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUe
IPABWJIBHO MCIIOJIb30BaTh WM3YYEHHBIE BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpAJIbHBIE YIOOPEHMs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKu
IPUPOJIHBIX HICTOYHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOJIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCIOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO NIEAArOora;

® QpeAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa pabOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJIsipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(MOPMALMIO O BEIIECTBAX, MX MPEBPALIECHUAX MU IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K NpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeaMera
«XHuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHust

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHLUIY J00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOJax IO3ULUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yNbTaThl OUEPEAHOrO ro/1a
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMUYECKOTO JIEMEHTA
B COCAWMHEHWH, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2IEKMPOOMPUYAMENbHOCM,  CTEIICHb  OKHCICHMS,  XHMHYECKas  PEaKiws,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHUS, PEaKIMH pPa3IoKEHUS, PEeaKIuu
3aMEIICHHs], PEaKui 00OMeHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIIUU;, Meniogot 3¢hghexm
peaxkyuuy, SIpO aTOMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJIIPHAs W HEMOJISIpHAs KOBAJCHTHAsI CBS3b, MOHHAsI CBSI3b, MOH,

% 31ech ¥ aTee KypCHBOM 0003HAYAIOTCS UTAHMPYEMBIE IIPEAMETHBIE Pe3yIbTaTh, KOTOPBIE MOTYT ObITh TOTECHIHATBHO
MOCTUTHYTHI oO0ydarommuMcs ¢ 3[1P, HO He ABIAIOTCS 003aTeTILHBIMH.
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KaTUOH, QHUOH, PACTBOP, MaccoBas J0Jid BeElIeCTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTH 3TU MOHATHS IPU OMMCAHUU BELIECTB U UX MTPEBPAICHMIA;

UCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (HOPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSIX C OMOPOM Ha ONpEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEIEIEHHOMY Kiaccy
COEIMHEHUN 10 ¢opMysaM; BHUJA XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHAas) B
HEOPTraHUYECKUX COCIUHEHUSX;

UMETh IPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUaJIOM U NP MOJYYEHUH HOBBIX 3HAHMM, a TaKKe Mpu padoTe
C HWCTOYHMKAMU XUMHUYECKOM HHPopmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUHU PACUETHBIX 3a/lay C OMOPOM HA AIrOPUTM YYEOHBIX JACHCTBUN HU3y4YEHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHUs macchl, llepuonnuecknii 3akon [[.M1. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTtHOCcHUTh 0003HAauYEHUsA, KOTOpble uMeroTcss B Tabmuue «llepmoanueckas cucrema
xumudeckux smeMeHtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XHMHUYECKHX D3JIEMEHTOB (COCTaB U 3apsal sjpa, oOO0Ilee YHCiIo
AJIIEKTPOHOB U PACIIPEIEIICHUE UX 110 IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOpPraHMYECKHUE BEIIECTBA,;
XUMHUYECKUE peaKkuu (10 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMM BELIECTB, I10
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOJATBEPXKIasi ONMUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IMYHBIX YCIOBHSIX TOCIE
MIPEABAPUTEIILHOIO 00CYXKACHUS C Me1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa M0 (opMyJie COSAMHEHHUS; MAaCCOBYIO JOJIIO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONOPOW Ha aJTOPUTM;

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CUCTeMaTH3aIINs, KJIacCU(UKAIs, BBISBICHUC
PUYUHHO-CJICICTBCHHBIX CBS3eH — JUISI M3YYCHHUS CBOWMCTB BEIIECTB M XMMHYECKHX
peaKmuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUjIaM MOJIb30BAHUS XUMUYECKOM NOCYA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C
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MHCTPYKLUSAMU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOITYYEHHIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBI0 MHAMKATOPOB (Jakmyc, (eHoidTanend, METUIOpaH:X U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, Meni08ol 3¢gghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, PacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I11K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHX MOHATHH (cM. 1. 1) u
NPUMEHSTH 3TH MNOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHU;

WCIIOJIb30BATh 3HAKW W CUMBOJIBI Jis1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
COCTaBJICHHSI (JOPMYJT BEIIECTB U YpaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJCHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCMHEHHUSX Pa3JIMYHOTO COCTaBa; MPUHAIJIEHKHOCTh BEIIECTB K ONPEIeIEHHOMY
KJIaCCY COEJIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCJIE CTPYKTYPHUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBsI3M (KOBaJIEHTHAsl, MOHHAs, METa/NIMYecKas) B HEOPTaHUYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmylie; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
sewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona J[.MI. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €TI0 TOHUMAHUE: ONUCLIBAMb U XaAPAKmepu308ams TabIUIHy0 Gpopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpymnma)»y u «mnobouynas moarpymnma (b-rpymma)», manbie u OombIIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sipa, 00IIIee YUCIIO AICKTPOHOB U PACHPEACICHUE UX IO 3JEKTPOHHBIM CJIOSIM);
00bsACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB U
WX COCJIMHEHUN B IIpe/iesiaX MaJIbIX TIEPUOIO0B U TJIABHBIX MOJTPYIIN C YYETOM CTPOSHUS
UX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHAE DJIIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA,;
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XUMHUYECKHUE peakUuu (10 YHCIY U COCTaBy YYacTBYIOIMX B pPEaKLMU BEILECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUIECKIE XUMUIECKUE CBOMCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs OMMCAHHE NPUMEpPaAMU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMH C OMOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIllEHHBbIE YPAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOTBEPKJAIOLINX CYIIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca ITHX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IMOCNIE MPEIBAPUTEIBHOIO
00CYXJIEHUSI C Te1arorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa M0 (popMysie COeIUHEHUsS; MacCOBYIO JIOJIIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpaBWJIaM TM0JIb30BaHUS XUMHUYECKOM IOCYJI0M W J1abOpaTOpHBIM
o00opy0OBaHUEM, a TaK)KE IMpaBHJIaM OOpAIEHUA C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSAMU IO BHIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYCHHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

NPOBOJUTh PEAKLUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIM COCTaB Pa3IUYHbIX
BELIECTB: PAaCcloO3HAaBAaTh ONBITHBIM MYyTEM XJOpuA- OpomMua-, HMOAWUI-, KapOoHaT-,
docdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3yUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IEHNEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE IPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYEHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUI; €CTECTBEHHO-HAYUHbIE
METO/bI TO3HAHMSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (pealIbHbIN
Y MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMUECTBO YacOB, OTBOJUMBIX HA OCBOEHUE KaXK0M TeMbI y4eOHOro npeaMeTa « XUMHUsH)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3a/IepKKOM NICUXUYECKOTO0 pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pazaenoM [IpumepHoil pabouell mporpammsl
y4eOHOro npeameTa « XuMHUs» OCHOBHOM 00pa30oBaTeIbLHOM MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu stom Opranu3zanus
BIIpaBE camMa BHOCUTb HW3MEHEHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o roaamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyuenuss ¥ T.m. OOOCHOBAHHOCTh JaHHBIX M3MEHEHWI OIpezaenseTrcs BbIOpaHHbIM 00pa3oBaTeslbHOW opraHu3amnueil YMK,
WHJUBUyAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSIMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbr0o OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U afanTalyy yueOHOro MaTepralia o XuMuH, IpeJcTaBleHHbIMU B [losgcHUTEIbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IIaHUPOBaHUS it oOydaromuiics ¢ 3[1P: mepBsiil mpeamnonaraet
OCBOEHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs
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8 KUIACC
(2 4 B HEnemMt0, Bcero 68 4, U3 HUX 3 94 — pe3epBHOE BPEMSI)

HpI/IMepHLIe TEMBbI, OcHoBHOE CoJdepKaHue OcCHOBHBIE BHUbI
PaCKpbIBAKOILIINEC HEeATEJIbHOCTH
JAHHBIN pa3aeJ o0yuaruuxcst

NMporpamMmel,

H KOJIHIECTBO
yacoB, 0TBOAUMOE

Ha UX U3yYeHHe
Paszpneu 1.1lepBonavaibHbie xumMudeckue nousatus(20 )
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Tema 1. Xumusa —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYECKOM

HACATCJIBbHOCTH YCJI0BCKA
(59

[Ipenmer xumuu. Ponb xumuu 8 HcusHu
yenosexka. Xumus 6 cucmeme Hayk. Memoovl
NO3HAHUS 8 XUMUU.

Tena u BemecTBa. PU3HUECKUE CBOMCTBA BEIECTB.
ArperatHoe cocTostHuE BenlecTB. YucThle BeliecTBa

u cmecu. CriocoObl pa3aeieHus: CMecei.

dusuyeckue U XUMUYECKUC SIBICHUS.
[Ipu3HaKu ¥ yCIoBUs MPOTEKAHUA XMMUYECKUX
pEaKIIHid.

3HAKOMCTBO C MMpPaBHJIaMH 0€30MTaCHOCTH U
npuémamu paboThl BXUMHYECKOH JIAO0OPaTOpUH.

JdeMoHcTpannun

1. JJabopaTopHoe o0opynoBaHue.

2. Pa3nnunblie BUABI XUMHUYECKOHN MTOCY/IbI.

3. O0pa31bl BEIIeCTB.

4. CiocoOBbI pa3jenieHus cMecei (prbTpoBaHue,
BEITIAPUBAHUE, TUCTHIUISIIIHS, XpoMaTorpadus).
JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
JlabopamopHvie onvimul:

Onucanrie (U3NIECKUX CBOWCTB

BelecTB. Pasnenenue cmecu ¢

TTOMOIIIHIO MarHmra.

Ipaxmuyeckue pabomul:

No 1. JlaGoparopHoe 00OpyIOBaHWE M MPUEMBI
pabotel ¢ HuM. IIpaBuna 6e3onacHoil paboThl B
XUMUYECKOH 1abopaTopuu.

Ne 2. OuucTka 3arps3HEHHON TOBAPEHHON COTTN
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PackpeiBaTh CMBICIT M3y4aeMBIX IIOHATUN C TIOMOLIBIO IIEAATOra.

PackpeiBaTh poJib XMMUU B IPUPOJIE U KU3HU YEIOBEKA, €€
CBSI3b C APYTMMHU HAyKaMHU.

Pa3znuyarh yncThIE BEIIECTBA U CMECHU; OJTHOPOIHBIE U

HEOJHOPOAHbIe cMecH; Pasnnyare ¢pusndyeckue 1 XuMHUYECKUE

SBJICHUS C OIIOPOHl Ha onpeaeneHus. OnpenensaTs Npu3HaKu

XMMHYECKHUX PEAKIMH U YCIOBHS UX MPOTCKaHUS.

CnenoBaTh npaBujam MoJIb30BaHUSI XUMUUECKOU MOCYI0i U

J1a00paTOPHBIM
0o0opyi0BaHuEM, a TaKXkKe MpaBuiIaM oOpallieHus ¢
XMMHYECKHMHU BELIE-CTBAMU B COOTBETCTBUU C UHCTPYKLUSAMU
10 BBIIIOJHEHUIO IPAKTUYECKUX pabOT MO KOHTPOJIEM
nejarora.

[1nanupoBaTh U IPOBOAUTH XUMUUYECKUIN IKCIIEPUMEHT I10

U3YYEHUIO U
ONMCAHUIO (PU3NYECKUX CBOMCTB BEIECTB, CIIOCOOOB
pa3esieHusl CMECEH BEIIECTB 01 PYKOBOJICTBOM Iearora
¢ 00CyX/IeHHEeM I1aHa paboThl.

Mcnonb30BaTh NpH BHINOIHEHUH YU€OHbBIX 3aJJaHUI U B TIpoliecce
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEpPATypy
XUMHYECKOTO COJEPKAHUS, CIIPAaBOUYHBIE MAaTEPUAJIbl, PECYPCHI
WNHTepHeTa o pykoBOACTBOM I€/1arora.

BricTpanBath pa3BEpPHYThIE NTUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX
MaTepUajIoB, IPaMOTHO
HCIIOJIb30BATh N3yYEHHBIN NOHATUIHBIN amapaT Kypca XUuMUU



Tema 2. BewmecTBa
U XHUMHYECKHe Peakiuun
(15 9)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE DIIEMEHTHI.
3HaKku (CHMBOJIbI) XUMUYECKUX 3JIEMEHTOB.

[IpocThie U ClIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB
XUMHUYECKUX AIEMEHTOB. 3aKOH HOCMOAHCMEA
cocmaea eewecms.

OtHocuTenbHas aToMHasi Mmacca. OTHOCUTENbHAs
MoJIeKyJsipHas Macca. MaccoBasi 10511 XUMHUYECKOTO
AJIEMEHTA B COEJUHEHUU.

®u3nuecKkue 1 XUMHUECKHUE SIBJICHUS.
Xumnueckas peakuus. [ IpusHaku u ycinoBus
MPOTEKAHUSI XUMUYECKUX PEAKIUH.
XHUMHUYECKUE YPABHECHHUS.

TUMbI XUMUYECKUX PeaKIUi (COeTUHEHHUS,
pa3noKeHus, 3aMeIIeHHs], 0OMEHa).

3aK0H COXpaHEHUSI MacChI BEIIIECTB.

M. B. Jlomonocos — yuénviii-aHYUKI0NeoOUucm.

JleMoHCTpanun

®duznyeckue sIBIECHU (pacTUpaHUe caxapa B CTYIIKE,

KUTIEHHE Y KOHJIEHCALlUs BOJBI U T. ]1.).
XuMuyeckue siBjIeHus (TOpeHue CBeUH,
pa3oXeHUe caxapa, B3aUMOACHCTBUE CEPHOMN
KHCJIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(1l), B3anmopeiicTBue xenesa ¢
CEpoM, B3aUMOJICICTBHUE XKelle3a C paCTBOPOM
coiu Meau(Il)). OnbIT, HIUTIOCTPUPYIOLIHIA 3aKOH
COXpAHEHHUs MACCHI.

JlaGopaTopHble U MPpaKTH4YeCKHe PadOThI
JlabopamopHule onvimul:

[Tpumeps! puznueckux sBIEHUH (IUIaBICHUE
BOCKa, TassHUE JIb]IA).

IIpuMepsl XUMUYECKUX SABICHUN

(MpoKaIMBaHKUE METHON TPOBOJIOKH,

B3aMMO/JICUCTBHE MeJIa C KUCIIOTOM).
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HpI/IMeHﬂTB €CTECCTBCHHO-HAY4YHbIC METO/AbI ITO3HAHUA (B TOM
YHUCIIC

HaOJI0ICHNE, MO/ICTTMPOBAHNUE, SKCIIEPUMEHT) M OCHOBHBIE
orepaly MbICIUTEIbHON NeSTeIbHOCTH (CpaBHEHHE,
KJaccu(uKanus) Ui U3y4eHHsI BEIIECTB U XUMUYECKUX
peaKLuil C OIOPON Ha AITOPUTM UJIU CXEMY.

PackpeiBath CMBICHT H3y4aeMbIX IOHATHI U 3aKOHOB U
INPUMEHSATH 3TU NOHATHUSA IIPU ONMCAHUM CBOMCTB BELIECTB U UX
IIPEBPALLEHUI ¢ OTIOPOM Ha IJIaH U KJIF0UEBbIE CJIOBA.

Paznnuath huznyeckrie 1 XUMUUYECKHE SBICHUS, O0BICHITH UX
CYLIHOCTb C TOUKH 3pE€HUSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS C
OMOpPOi1 HA ONPEJEIEHUS U CXEMBI.

Onpenenstb NpU3HAKU XUMUYECKUX PEaKLUi, YCIOBUS UX

MPOTEKAHUS.

OOBACHATH CYITHOCTD (PU3MUECKUX M XUMHUECKUX SBICHUN
C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHUS C
UCII0JIb30BaHUEM BU3YaJIbHOM OIOPHI.

KnaccudunupoBats XuMudeckue peakiuu (1o YUciIy U COCTaBy
pearupyromux 1 o0pa3yoIuxcs BeMEeCTB) ¢ ONOPOi Ha
CXEMBI.

CocraBnsath popMyIibl OMHAPHBIX BEIIECTB MO0 BAJICHTHOCTH
U OIPEeNATh BAIEHTHOCTD 110 (hopMysIaM BELIECTB C
OIOPOM Ha alITOPUTM Y4€OHBIX JEHCTBUH.

PaccraBisth k03 PUIIMEHTHI B ypaBHEHUSIX XUMHUYECKUX
peakuuii ¢ Oropoil HaaNropuT™M yu4eOHBIX 1EHCTBUH.

CnenoBaTh paBuiIaM NOJIb30BaHHSI XUMUUECKOH MTOCYI0N U
1abopaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE TIPABUIIaM
oOpallieHHs C BEIECTBAMHU B COOTBETCTBUH C UHCTPYKIIUSIMU 110
BBITNOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MOJT
KOHTPOJIEM IIEAarora.

Hcnonp30BaTh NpU BBHIIOJHEHUH YY€OHBIX 3aJaHUM
U B IIPOLIECCE UCCIIEN0BATENBCKON IEATEIBHOCTH
HAy4YHO-TIOMYJIIPHYIO JINTEPATypy XUMHUUECKOT0 CO/IepKaHus,
CIpaBOYHBIE MAaTEpUAIbl, pecypchl IHTEpHETa 1107
PYKOBOJCTBOM II€Jarora.



Tema 3. Bo3ayx.
Kucaopona.

IlousiTue 06 oxcugax
(5

MOI[CJ'II/I aTOMOB M MOJICKYJI

[TpakTuaeckast padbota Ne3 IlpuzHaku

MPOTEKAHUS XUMUYECKUX PEaKIIU

Buotuucnenus

— OTHOCHUTEIBHON MOJIEKYISPHOM MaCChl BEILIECTB;
— MacCOBOM J0JIM XUMHUUYECKOT'O 3JIEMEHTA

1o popmyIie coeqMHECHMSL.

BeicTpanBath pa3BEPHYThIC IMCbMEHHBIE U YCTHBIC
OTBETHI C ONIOPO HaMH(OPMAIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN alapaTr Kypca XMuMUuu

Pa3nen 2. Baxkneiimme npeacTaBuTein Heopranudeckux Bemects (30 1)

Boznyx — cmech razos. CocraB
Bo3ayxa. Kucnopos — anemeHT

U MPOCTOC Bellle-
cTBO. O30H — AN10MpOonHas Moouguxayus
KUciopooa.

Haxoxnenue kucnopoia B mpupojie, pu3ndeckue u
XUMHUYECKHE CBOMCTBA (pPEaKIUU OKUCIICHUS,
ropenue). YcioBus
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPSHUSL.
[TonsiTrie 06 okcugax.
Cnocobwi nonyuenus KUciopooa 6 1abopamopuu u
npomviuienHocmu. IIpuMeHeHne Kucuopoa.
KpyroBopoTkucnoposa B Ipupoe.
Tennosoui 3¢hghexm xumuueckoti peaxyuu, NOHAMuUE O
MEePMOXUMULECKOM YPABHEeHUU, DK30- U
SHIOTEPMHUYECKUX PEAKITHSIX.
Tonnuso (Heghmuo, yeonv u meman,).
3aepasnenue 6030yxa, cnocobwi e2o
npeoomepaujenus. Ycunienue napHuKo8o2o
agppexma, pazpyuienue 030H08020 CIOA.
JleMoHCTpanun
BsaumoneiictBue docdopa, cepsl u xkenesa ¢
KHCIJIOPOJIOM (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOOIIBITOB).
Omnpenenenue conep:kanus KUCI0poa B
BO31yxe. OMBITHI, IEMOHCTPUPYIOIIUE
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PaCKpLIBaTL CMBICJI U3YYaCMbIX MOHSITUI U MNPUMCHATDb OTU
IMOHATHA IIPpU

OIMCaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUAN C
UCII0JIb30BAaHUEM OIOPHBIX CIIOB U KITHUILIE.

XapakTepu30BaTh (OIMHCHIBATH)C ONOPOT HA NIAH, CXEMY,

Kpamkyo 3anucs
COCTaB BO31yXa, (PM3NYECKHE U XU-MUYECKHE CBOWCTBA
KHCJIOPO/1a, CIIOCOOBI €T0 MOJIyYeHUsI, IPUMEHEHUE U
3HAa4YCHHE B MIPUPOJIC M KU3HH YETIOBEKA.

Cpasnusamsv peakyuu 20peHus U MEONEHHO20 OKUCTEHUS C
npeaBapUTeNbHBIM 00CYKAEHUEM MTapaMETPOB CPaBHEHHUS.

CobupaTh npubOpPHI AJIs NOTYUEHUS KUCIOpOa (BBITECHEHUEM
BOJIbI M BO3/1yXA).

Pacrnio3HaBaTh OMBITHBIM ITyTEM KHUCIIOPO/T TTOT KOHTPOJIEM

nejarora.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHUS
(opMyI1 BelecTB, MOJIEKYISIPHBIX YPABHEHUH XUMHUECKUX
pEaKIUii C yJaCTUEM KHUCIOPOIa.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX
C 3arpsi3HEHUEM BO3TyXa.

CnenoBathb npaBuiiaM 0e30MacHoil paboTHI B 1aOOpaTOpUH MpU
WCTIOJTb30BaHIN XUMUYECKOH MTOCYIBI U 000PYIOBAHUS TIO]T
KOHTPOJIEM Ie/Iarora, a Takxke MpaBuiIaM oOpaIeHus C
TOPIOYMMHU BEIIECTBAMH B OBITY.

[TnanupoBaTh U OCYIIECTBIATH Ha MMPAKTUKE XUMUYECKHE

HKCIEPUMEHTHI,



Tema 4. Bogopona.
IlousiTue 0 KMCAOTAX U
COJISIX

(5 )

YCIIOBUSI BOBHUKHOBEHUS U ITPEKPALLCHUS
TOpEHHUS.

JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI
Jlabopamopnuwiti onvim:

O3HakomIIeHHE ¢ 00pa3aMHu OKCHJIOB.
Ilpakxmuueckas paboma:

Ne 4. TTonmyyeHue Kucaopoaa, U3yuyeHue ero
CBOMCTB.

Buotuucnenus

— MOJIEKYJISIPHOM MacChl KMCJIOPO/Ia U 030HA

Ha OCHOBAaHHUM aTOMHOM MacChl XUMHYECKOTO
JJICMCHTAa

Bonoposx — s3neMeHT U IpocToe BELECTBO.
Haxoxnenue B mpupoe, pu3ndeckue u
XUMUYECKHUE CBOWCTBA (HA MIpUMEpE
B3aUMOJICHCTBUS C HEMETAJUIAMHU U OKCUIAMH
METAJIJIOB), IPUMEHEHUE, CHOCOObI NONYYEHUs.
[TonsiTHEe O KUCIIOTAaX U COJISIX.
JleMoHCTpanuu

[Tonyuenue, cobrpanue u pacrio3HaBaHUE
Bosiopoza. ['openue Bogoposa.

B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).

JlabopaTopHble U NpaKTHYeCKue padoTbl
Jlabopamopnuiii onvim.:
B3aumoencTBue KUCIOT ¢ METAJUIAMH.

IIpakmuueckas paboma:

Ne 5. Tlomy4uenue Bo10po1a, M3y4EHHE €TO CBOMCTB.

Botuucnenusa

— MOJIEKYJISIPHOM MaccChl BEIIeCTBA HA
OCHOBAaHHUU aTOMHOﬁ MaACChl XUMHNUYCCKUX
3JIEMEHTOB
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MIPOBOJIUTH HAOIIOACHUS, IeJIaTh BBIBOJIBI 1O PE3ybTaTam
SKCIIEPUMEHTA MO0J1 pYKOBOJICTBOM Il€/Iarora.

Y4acTBOBaTH B COBMECTHOM paboTe B rpymIie.
Hcnonbs30Bath Mpu BEIOJHEHUH YI€OHBIX 3a1aHUH U B
rnpouecce
HCCIIEIOBATENIbCKOM JEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy
XHMHYECKOIO COAEPKaHMsl, CIIPABOYHbIE MATEPUAJIbI, PECYPChI
HurtepHera no1 pyKoBOJICTBOM I1€1arora.

BricTpanBats pa3BEpHYThIC MMCEMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MH(GOPMAIIHIO U3 YIeOHHKA U CIIPABOUHBIX
MaTeprasoB C OMIOPOM Ha IUIaH, IPaMOTHO MCIOJIb30BaTh
W3YYEHHBIN NOHATUNHBINA anmnapaT Kypca XUMUU

PackpbIBaTh CMBICIT U3Y4aeMBIX MIOHATHIA U IPUMEHSTH 3TH
HOHSATHS NIPH ONTUCAHUU CBOMCTB BELIECTB U MX
IIPEBPALLCHUAMN.

XapaxTepu30oBaTh (ONUCHIBATh) (HU3NUECKUE U XUMUYECKUE
CBOWCTBA BOAOPO/A, CIOCOOBI €T0 MOTyYeHHsI, TPUMEHEHHE C
OIOpO Ha IUIaH, KPaTKYIO 3aIHUCh,

CXEMy.

Cobupats npubop AJis MOJTYyYSHHUST BOAOPO/Ia C UCTIOJIb30BAHUEM
BU3YaJIbHOMN OTOPBI

Hcronp30BaTh XUMUYECKYIO CHMBOIUKY JUISI COCTaBJICHUS
(opMyI1 BeLIeCTB, MOJIEKYJISIPHBIX YPABHEHUH XUMHUECKUX
peaKuuii C yyacTHEM BOAOPOA C OTIOPOW HA AJITOPUTM.

CnenoBath npaBuiam 6e30nacHoOi paboThl B Jab0paTopuu mpu
WCTIOJIh30BAHNU XUMUYECKOH TTOCYBI 1 000pYIOBaHUS IO
KOHTPOJIEM Ie/Iarora., a Takxke rpaBuiamM oOpaleHus ¢
TOPIOYMMHU BEIIECTBAMH B OBITY

[TraHMpOBATh M OCYIIECTBIISATH HA MPAKTHKE XHMUICCKHE
9KCHEPUMEHTHI, IPOBOIUTH HAOIIOACHUS, A€TaTh BHIBOBI 110
pe3yibTaTaM SKCIIEpUMEHTA MO PYKOBOJICTBOM II€/Iarora ¢

00CYX/IEHUEM IIJIaHa Pa0OTHI, C UCIIOJIL30BAHUEM KITHIIIE.
Y4yacTBOBaTh B COBMECTHOI paboTe B IpYIIIIE.



Tema 5.
KoanyecTBeHHbIE
OTHOLIIEHHS B
XHUMHH

(4 1)

Tema 6. Boga.
PacrBopsbl.

ITonsiTne 00
OoCHOBaHMAX (54)

KommmuectBo BemectBa. Moiib. MossipHas macca.
3aKkoH

ABorajipo. MosspHbIi 006éM Ta30B. Pacuérel mo
XUMUYECKUM YPABHEHHSIM.

JdeMoHCcTpanus
OO6pa3iibl BEMIECTB KOJIMYECTBOM 1 MOJIb.

Botuucnenus

— 00BbéMa, KOJIMUECTBA BEIIECTBA I'a3a 110 €ro
M3BECTHOMY KOJTMYECTBY BEIIECTBA WU
00BEMY;

— 00BEMOB razoB MO YPaBHEHUIO PEAKIMH Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHUH Ira30B

Bona, ee coctaB, cTpoeHue, MOJIeKyIibl. Duznueckue

CBOMCTBABOALL. AHAIU3 U CUHINE3 — MemoObl

U3Y4eHus cocmaesa 800bl.
XUMHYECKHE CBOMCTBA BOEI

(pasnomeHHe, pCaKknuuu ¢ HaTpUueM, OKCUJI0M

KaJIbLIMs, OKcuIoM cepsl [V .
CocraB ocHoBaHui. [loHsATHE 00 MHIMKATOPAX.

Booa kak pacmeopumens. PacTBOpBHI.
Pacmeopumocms eewgecme g ooe.
Hacvuiyennvie u nenacviuyeHnvie pacmeopoi.
MaccoBast 107151 BEIIeCTBa B pacTBOpE.

Ponv pacmeopos 6 npupooe u 6 sxcuznu uenosexa.

Kpyaoeopom e00vl 6 npupode. 3arpszHenne
npUpoHbIX Boja. OxpaHa
Y OYMCTKA MPUPOTHBIX BOJI.

JleMoHCcTpanuu
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HJ'IaHI/IpOBaTI) 1 OCYIIECTBJIATH Ha MPAKTUKEC XUMHUYECCKHUE
OKCIICPUMEHTEI, IIPOBOANTDH Ha6J'IIOI[CHI/I$I, JA€JIaTb BBIBOAEGI 110

C3yJibTaTaM SKCIICPUMCHTA.
4aCTBOBAaTh B COBMECTHOHU pa60Te B I'PYIIIIC

PackpbIBaTh CMBICT N3y4aeMbIX TOHATUN U IPUMEHSATH 3TH
MOHSATHSL, & TAKKE U3YUEHHBIE 3aKOHbBI U TEOPUU JJIs
peuieHus: pacu€THBIX 3a7a4 ¢ MOMOILBIO NIeAarora.

BbruncisTe MOJISIPHYIO Maccy BELIECTB; KOJIMYECTBO
BellecTBa, 00BEM raza, Maccy BeIIecTBa C ONMOPOi Ha
oOpaszen, Ha (OpMYJIbI;

[IpoBoaUTH pacy€Thl O YPaBHEHUSAM XUMHUUYECKUX PEAKIIMI C

OIopoii Ha
oOpaszery, aJroput™ y4yeOHbIX JEHCTBUIl: KOMTUYeCTBa, 00bEMa,
Macchl BEIIECTBA IO U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce
pEareHTOB UJIM MPOJYKTOB PEAKLIUH.

BricTpauBaTh pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOPOi Ha MH- (POPMAIHIO U3 YUeOHUKA U CLIPABOYHBIX
MaTepuasoB, PAMOTHO UCIOJIb30BAaTh U3YYECHHBIN MOHATUWHBIN
anmnapar Kypca XMMHH € IOMOLIBIO Me1arora.

PackppIiBaTh CMBICI U3y4aeMbIX TOHATHI U IPUMEHSTH 3TH
TIOHSITHS TP ONIUCAHUU CBOWCTB BELIECTB U UX
MIPEBPALICHUI ¢ TOMOIIbIO Me1arora.

XapaxkTepu3oBaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA BOJIBI,
e€ poJIb KaK pacCTBOPUTEIISI B IPUPOAHBIX MTPOLIECCaX € ONOPOi
Ha TUIaH U CXeMy.

CocTaBiATh ypaBHEHUS XUMUUYECKUX PEAKLIUI C y4aCTUEM BOJIbI
C OIIOPOM HaCXeMy.

OOBACHATH CYITHOCTb 9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MPUPOIHBIX BOJI, CIIOCOOBI OUUCTKU BOJABI OT
MIPUMECEN, MEPBI 110 OXPaHE BOJA OT 3arpsA3HEHUs II0CTIe
MIPeIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

[InanupoBaTh U OCYIIECTBIATH HAa MIPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHUS, 1E1aTh BbI-

BOJBI 110 pe3yJbTaTaM IKCIEPUMEHTA 0]l KOHTPOJIEM IIe1arora,



Tema 7. OcHOBHBIE
KJIACChI

HEOPraHuI€CKUX

coeMHEeHH
(11 )

DIIEKTPOJIN3 BOJIbI; CHHTE3 BOJIBI;
B3auMoieiicTBre Bo bl ¢ MeTautamu (Na, Ca)

(BO3MOKHO MCTIOJIb30BAHUE
BUJICOMATEPHAJIOB).

PacTBOpeHue BElIECTB € pa3IuyHON
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIIOT | IIEIOYCH
C MOMOMIBO MHTUKATOPOB.

JlabopaTopHble u NpakTHYecKue padoTbl
Ilpakmuueckas paboma:

No 6. ITpuroroBiieHue pacTBOPOB C
onpeAesEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA.

Botuucnenus

— C UCTIOJB30BAaHUEM TIOHITHS «MacCOBast 1011
BEIIIECTBA B PacTBOPE»

Knaccugukaius HeOpraHn4eckux COeTUHEHNH.
Oxkcuppl: coctas, kiaccupukanys (OCHOBHBIE,
KHUCJIOTHBIE, amgomephble, Heconeobpazyoujue Ha
npumepe oxkcuoda yenepooall u okcuoa azoma 11,
HOMeEHKJIatypa. [lonyuenie OKCHIIOB
(B3auMOJIEHCTBHE C BOJOM, KUCIIOTAMH,
HIEJI0YaMHu).

OcHoBaHMsI: cOCTaB, Ki1accupuxaims

(11e109M U HEPaCTBOPUMBIE

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: coctas, knaccudukarysi, HOMEHKIATYpa,
(du3nIecKre 1 XUMHUECKUE CBOMCTBA
(B3aMMOIEHCTBUE C OCHOBHBIMHU

OKCHJIAMH COJISIMH Ha TIpUMEpE COJITHOM U CEPHOM
KHCTIOT),

cnocodwl noyyenusi. P akTHBHOCTH METaJIIOB.
Conu (cpeaHue): HOMEHKIAaTypa, cnocoobl
nony4eHus,

w
w

CHCIIOJIb30BaHHEM KIIHIIIC.

CrnenoBath nmpaBuiiaM 0€30MacHON PabOTHI B TaOOpaTOPHH MIPU
MCTIOJIb30BaHMH XMMHYECKOW TTOCY/IbI U 000PYAOBaHUS MO
KOHTPOJIEM Ie/Iarora.

[TpoBOAMTE BBIYKCIICHHS C IPHMEHEHHEM MOHSTHUS «MacCOBast
J0JIS BEIIECTBA B PACTBOPE» C ONOPOH Ha (POPMYIIBL.

Hcrnonp30Bath MpU BBHIIOIHEHUH YYEOHBIX 3aaHHUI U B IIPOLECCe
UCCIICI0BATENBCKOM IETEIBbHOCTH HAyYHO-TIOIYJISIPHYIO
JIATEPATYPY XUMHUYECKOIO COJICPIKAHMS, CIIPABOYHBIC
Marepualibl, pecypchl HTepHETa o1 pyKOBOJICTBOM
nezarora.

BricTpanBath pa3BEépHYThIC TUCBMEHHBIC U YCTHBIC OTBETHI C
onopoii HauHGOPMAIHIO 13 yIeOHUKA U CIIPABOYHBIX
MaTepuaioB, TPAMOTHO
MCIIOJIb30BATh N3yYCHHBIN IOHATHHHBIN anmapar Kypca
XHUMMWH I10CJIE IPEABAPUTEIBHOIO CTPYKTYPUPOBAHUS

MaTcpuaia

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHH
10 1Ia0JIOHY.

CocraBieHne CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COSAMHEHUN HAOCHOBE OMPEIEICHHUS.
Cocranenue ¢GopMys OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COETMHEHUH U Ha3bIBAaHUE UX M0 MEXTYHAPOIHON U TPUBUAIBHOMN

HOMEHKJIAType C UCTIOIb30BAHUEM
ornpezesieHus: U TabJIMLbl paCTBOPUMOCTH.

KnaccudumupoBanue n3ydaeMpIx BEIIECTB IO COCTABY U
cgolicmeam ¢ ONOPON HaONPEETICHHs, CXEMBbI U TaOIUILy
PacTBOPUMOCTH.

CocraBrienne TaOIUIBI TEHETUYECKUX PSAIOB U CXEMBI
«["eHeTHUECKAsT B3AaMMOCBSI3h OCHOBHEIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUI IO PYKOBOJICTBOM II€1arora.
[Iporuo3upoBaHre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XMMHUYECKUX CBOWCTB M3yYEHHBIX KJIACCOB, TPYIII BEIIECTB, K
KOTOPBIM OHHU OTHOCATCA C UCIIOJIb30BAHUEM CXCMbI
«I"eHeTHYECKAs] B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX



B3aMMOJCHCTBHE COJICH C MeTalJlaMU, KHCIIOTaMU,
[IeJI09aMM 1 COJISIMU.

I'eneTnueckas CBs3b MEXIY KiIaCCaMU
HEOPraHUYECKUX

coenuHeHuil. ['enernueckue psael. [loHsTue 06
aM(OTEepHBIX THAPOKCHIAX HA IPUMEPE IUHKA U
amoMuHNS. XUMUYECKHE CBOMCTBA -
B3aMMOJCHCTBHE C KUCIIOTaMH U IICI0YaMHU.
PasnosxeHue npu HarpeBaHuN.

JleMoOHCTpaL U
OO0pa31pl HEOPraHUYECKHUX BEIECTB PA3IUYHBIX
KJIacCOB. B3anMopencrere pacTBopa cepHOi

KHUCIIOTHI ¢ okcuioM meau(1l).
Peaknus HelTpanu3anuy.

BolTecHeHne 01HOTO MeTajuIa APYTUM U3 PacTBOpa

COJIN.

JlaGopaTopHble U MPpaKTH4YECKHE PA0OTHI
Jlabopamophvie onvimoi.

BzaumojeiicTBre KUCIOT C

Merautami. [lonmydenne

HEPaCTBOPUMBIX OCHOBAHUM.

B3anmopeicTBre HepaCTBOPUMBIX OCHOBAHUH C
kucnotamu. Paznoxxenue ruapokcuna meau(1l)
MIPY HarpeBaHUMU.

Ilpaxmuuyeckas paboma:

Ne 7. Pemienue skcriepuMeHTaNIbHBIX 33]1a4 IO TEMe
«OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX COETUHEHUI.

Buviuucnenus
— T10 YPaBHEHHSIM XUMHUYECKHUX PEaKITUit

COCIMHEHUI» MO/1 PYKOBOJICTBOM I1€/1arora.

CocrapieHre MOJIEKYJISIPHBIX YPAaBHEHUN peakiIni,
WJUTIOCTPUPYIOLIUX XUMHUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB U
CnocoObl noy4enus BEIeCTB U3YYECHHBIX KJIACCOB, TPYII, a
TaKKe MOJATBEPHKAAIOIINX FT€HETUYECKYIO B3aUMOCBSI3b MEXKIY
HUMH, C OIIOPOI Ha BEpOATbHYIO CXEMY B KaUeCTBE 3pUTEIbHON
OTOPBI.

CocraBiieHre MOJIEKYJIAPHBIX YPaBHEHHH peakIuii o cxemam ¢
MIpeABaAPUTEIILHBIM 00CYKIEHUEM BHIOOPA pearupyromnmx
BEIIIECTB.

Bbluncnenne 1o  ypaBHEHHSIM XUMHUYECKHX  PEaKIIHii
KOJMYeCcTBa, 00BEMA, MaccChl BelIeCTBa IO KOJIUYECTBY,
00BEMY, Macce peareHTOB WJIM IPOJYKTOB pPEaKUUU 110
AJITOPUTMY.

[InanupoBaHue 1 OCYIIECTBICHNE HA MPAKTUKE XUMUYIECKOTO
AKCIIEPUMEHTA NHAOIIOACHUS 1101 PYKOBOACTBOM yUUTEIS.
dopMyIMpOBaHUE BBIBOOB I10 pe3yJIbTaTaM dKCIIEPUMEHTA C
HCIIOJIb30BaHUEM OITOPHBIX CIIOB.

dopMyIHpOBaHUE C TOMOIIBIO MEIarora 1 BHIMOTHEHUE MPABIII
6e3omacHoi paboThl BI1abopaTOpUU MpU UCTIOTH30BAHUT
XUMUYECKON TTOCY/IbI U 000PYIOBAHUS.

Hcnonp3oBanue Mpu BHIMOIHEHUN YUY€OHBIX 3a/JaHUN U B
porecce

MCCJIEIOBATENbCKOM 1€ATEIbHOCTH HAyYHO-TIOMYIISIPHOMN
JUTEPATypbl XUMUUYECKOTO COAEPKAHUS, CIPAaBOYHBIE MAaTEPHAIIbI,
pecypcbl MIHTepHeTa, ocyliecTBIeHHE BHIOOPATO ] pyKOBOICTBOM
nejarora.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX M YCTHBIX OTBETOB

¢ oropoit Ha nH(popMaIHIO U3 YIeOHUKA U CIIPABOYHBIX
MaTepuasIoB, TPaMOTHOE UCII0JIb30BAHUE U3YUEHHOT O
MOHSATUHUHOTO arapaTa Kypca XUMUHU C UCTIOIb30BaHUEM
IJIaHA, OTIOPHBIX CJIOB, AITOPUTMA.

Pa3nea 3. [lepuoanuecknii 3axkon u [lepuoanyeckas cucreMa XuMHUYECKHX
semenToB J[. 1. MenpeneeBa.

Crtpoenue aTomoB. XuMnyeckasi CB3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE

peakuun (15 q)
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Tema 8.
I[Mepuoguyeckuii 3aK0H
ullepuoanueckas
CHCTEeMa XUMHYECKUX
3JIEMEHTOB

J. 1. Menaese-eBa.
Crpoenunearoma (7 1)

HCpBBIe IIOIIBITKH KJIaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX
3JICMCHTOB.

ITonsarue o rpymmnax CXOAHBIX DJICMCHTOB

(1menovyHbIC U
HIeJIOYHO3EMETbHBIC METAJLIbI, TAJIOT€HbI, HHEPTHBIC
rasbl).

Dnemenmul, Komopuwle

obpasyrom amgomephovie

OKCUObBL U 2UOPOKCUOBL.

[lepunonnueckuii 3akoH u [lepuoau-ueckas cucrema
xumuueckux asementoB J1. Y. Meneneena.
Ilepuoapl, rpynnbl, nOoArpynIbsl. PU3HYECKUN
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MepHo/ia U TPYIIIBL.

Crpoenue atomoB. CocTaB aTOMHBIX sJIEP.
H3omonebl.

OnekTpoHbl. CTpoeHHe NIEKTPOHHBIX 000JI0UeK
aTOMOB TIepBbIX 20 XUMHUYECKUX JIEMEHTOB
Ileproanueckoi CUCTEMBI

J. . Menneneena.

XapakTepruCcTHKa XUMHUYECKOT0 AJIEMEHTA I10 €r0
nonoxkeHutro BIlepuoauueckoii cucreme /1. 1.
Menneneesa.

3axkonomepHocmu usmeHenUs C80UCm8
91eMEHMO8 MANbIX NEPUOOO8 U 2TNABHBIX
HOO2PYNN 8 3A8UCUMOCTNU OM AMOMHO20
(nops0x06020) HoMepa.

3uauenue Ilepuoouueckoeo 3aKkoHa u
Tlepuoouyeckotl cucmembl XUMUYECKUX DJIEMEHMO8
0711 pa36UMUsL HAYKU U NPAKMUKLL.

. U. Menoenees — yuénulil, nedazoe u epaxcoanuH.

JleMoHCTpanun
Kopotkonepuoanas u
JUIMHHOIIEpHUOU THAS bopmbI
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PaCKpBIBaTB CMBICII IEPUOANYCCKOI'O 3aKOHA IO PYKOBOACTBOM
rneaarora.

ITonnmars CymecTBOBaHUE NEPUOJUIECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB (U3MEHEHHUE PaJINYCOB
aTOMOB U 3JICKTPOOTPULIATEILHOCTH) U UX COEMHEHUH OT
IIOJIOYKEHHUS B IIEPUOJUYECKON CUCTEME U CTPOCHUS aToMa C
UCIIOJIb30BAaHUEM CXEM U TabJIuLL.

YcraHaBIMBaTh CBA3b MEXKY I1OJIOKEHUEM JJIEMEHTA B
HEpUOIUYECKOM CUCTEME U CTPOEHUEM €ro aToMa (CoCTaB U
3apsj siipa, 001ee YUCIIO JIEKTPOHOB U
pacrpeienieHue Ux 1o IEKTPOHHBIM CIIOSIM) TI0 00pas3Ily.

ITporno3upoBaTh XapakTep U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX
COEIMHEHMH norpymnmam u rnepuoaam [lepuoanueckoit
CUCTEMBI C IIOMOIIBIO IIEAarora.

XapakTepu3oBaTh XUMHYECKHUE DJIEMEHTHI IIEPBBIX TPEX
NIEPUOOB, KK, KATIbLHS 10 UX ITOJIO0KEHHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneena.

CnenoBatk npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCII0JIb30BAaHNU XUMUUECKOHN TIOCYIbl U 000PYAOBAHHUS 1101
KOHTpPOJIEM IIeJiarora.

BeicTpanBath pa3BEpHYThIE INCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoif HaMH(OPMALUIO U3 YUeOHHUKA U CTIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT Kypca
XUMHH 110CJIE CTPYKTYPUPOBaHUS MaTepralla ¢
HCIIOJIb30BAHUEM KIIMIIIE.

Hcnonb30BaTh MpH BHIOJHEHUH YU€OHBIX 3aJaHUI TEKCThI
yueOHHMKa Iociie CTPYKTYpUpPOBaHUs MaTepuaa, ClipaBOYHbIE
Mmatepuaisl (Ilepuoanueckyro
cucteMy xuMuueckux snemeHToB Jl. 1. Menneneena, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH B BOJE,
NMEKTPOXUMHUYECKUHN PsiJl HAPSXKEHUI METaJlIOB).

Mcnonb30BaTh NpH BBHINOIHEHUH YU€OHBIX 3aJJaHUI U B IIpoliecce
HCCIIEA0BATENIBCKON EATEIbHOCTH HAyYHO-TIOYJISIPHYIO



[Tepponnueckold CHUCTEMBl XMMHYECKHX
snemenToB /. 1. Menaeneena.
OsznakomnieHne ¢ oOpasmamu

JIUTEepaTypy
XUMHYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE MaTEpUaIbl, PECYpPChI

MeTtauioB ¥ MHTepHeTa 1mojJpyKOBOJCTBOM Ieaarora

HEMCTAJIJIOB.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI
Jlabopamopmuwiii onvim:
BzaumoneiictBue TUIPOKCUIA

pacTBOpaMM KHUCJIOT U IIEJIOYEN

[IUHKA c

Tema 9. DnekmpoompuyamenbHOCMb AaTOMOB PackpeiBaTh CMBICI H3y4aE€MbIX OHATHI MOJT PYKOBOJCTBOM
XuMu4eckas CBf3b. XAMHMYECKUX IJIEMEHTOB. XMMUYECKasl CBSI3b nenarora. OnpenensTe BUJL XMMUYECKOM CBSI3U B COEIMHEHUU C
OxucauTeJbHO- (MoHHAas1, KOBAJICHTHAs TIOJISIPHASL M KOBAJICHTHAs HCIIOJIb30BAHUEM CXEM.

BOCCTAHOBHUTE/IbHbIC HETOJISIpHAS ). Ornpenensars CTENeHb OKUCIECHUS XUMUYECKOTO JIEMEHTA T10
E’Se?{')m““ CremneHb OKHCICHNS. (hopMyIIe ero CoOeTMHEHUS C UCIIOIH30BAaHUEM aJITOPUTMA.

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
(OBP). [Ipouiecchl OKMCIEHUSI U BOCCTAHOBJICHUSI.
Oxucnurenu 1 BOCCTAaHOBUTEIH.
JleMoHCTpanun
OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE

peaKknuy: TOpeHNe, peakuy Pa3IoKeHuUs,
COEIIMHEHUs
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Omnpenensrs 31eMeHT (BEIIeCTBO) — OKUCIUTENb U JIEMEHT
(BEmIecTBO) — BOCCTAHOBUTEb.

OOBSACHATH CYITHOCTH MTPOIIECCOB OKUCIICHHS U BOCCTAHOBIICHHUS.

CocTaBnATh NEKTPOHHBIN OamaHC ¢ yu€TOM YHclia
OTJIAaHHBIX ¥ MPUHSATHIX JJIEKTPOHOB.

CocTaBJIATh ypaBHEHHUE OKUCIIUTEITHHO-
BOCCTaHOBUTEIIBHOHN peakIIny Mo aIrOPUTMY pasdbopa
OKHUCJIUTEITFHO-BOCCTAHOBUTEIILHON PEaKIIHH.

Hcnonb30BaTh Npy BHIMOTHEHUH YU4E€OHBIX 3a/1aHUN TEKCTHI

yueOHUKa MOCIIe CTPYKTYpUPOBAaHUS MaTepuana, ClipaBOYHbIe
MaTepuaibl (MepUOTUIECKYIO

cucreMy xummudeckux siaemeHToB Jl. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTH KUCTIOT, OCHOBAaHUM U COJIEH B BOJIE,
AIIEKTPOXUMUYECKUH PSJT HAPSIKECHUH METAJIIOB).



9 KJIACC

(2 4 B HEmemt0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIie TeMblI,
packpbIBalouye
JAAHHBINA pa3aea

NPOrpamMmBsl,
U KOJIUYeCTBO YaCOB,
OTBOJAMMOE HA UX
H3yuyeHue

OcHoBHoOE
coJep:KaHue

OCHOBHBIE BHALI
JeATeJIbHOCTH
00y4yarIuxcs

Paszgea 1. BemecTrBo u xXuMnuecKue

peakuuu (17 9)

IToBTOpEHUE N
yriyoJenune 3HAHU I
OCHOBHBIX pa3/1eJioB

Kypca 8 ki1acca
(5w

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema

xumuueckux aseMenToB . . Menjeneena.

CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH

CBOWCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX

MEPUOJIOB, Kalusl, KaJIbLIUS U UX

COCIUHEHHUI B COOTBETCTBUH C ITOJIOKSHHUEM

3JIEMEHTOB BIIEPUOIUYECKON CUCTEME U

CTPOEHUEM HX aTOMOB.

Knaccudukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX

BEIIECTB (MEXAyHa-pOAHAS U TPUBHUAIIbHAS).

XHUMHYECKHE CBOMCTRA

BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaccaM

HEOPraHWYECKUX COEAUHEHNM, UX TEHETUYECKAs CBS3b

HEOPraHUYECKUX BEIIECTB.

CrpoeHnue BenecTBa: BUJIbl XUMHUYECKOM CBSI3U U TUIIBI

KPHUCTAJUIMYECKUX PEMIETOK. 3a8UCUMOCTb CBOUCME

geuecme om ux CmpoeHus.

JleMoOHCTpaLun

1. Moaenu KpUCTAIIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB.

2. KopoTtkonepuoanas u

JUTMHHOTIEpUOHAS (POPMBI

[lepronnueckoi CUCTEMBI XUMUYECKUX

XapakTepru30BaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
MEPUOJOB, KAIHS U KAJIBLIMUSA 110 UX TOJIOKEHHIO B
[Tepuonuueckoit cucreme /1. 1. MenpeneeBa conopoii Ha
AJTOPUTM.

KnaccudunupoBaTs 1 Ha3bIBaTh HEOPTaHUYECKUE BEIIECTBA
M3Y4YEHHBIX KJIACCOB C OMOPOM Ha CXeMY, TaOJIHILY
PacTBOPUMOCTH.

OnuceIBaTh 00IMe XUMHUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKIAATh CBOMCTBA
MpUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaxLtii C OIIOPOM Ha CXEMY.

Onpenensars BUJI XUMAYECKON CBS3U U THIT
KPUCTAJUIMYECKON pEIETKY BELIECTBA C ONIOPOU Ha
CXEMY.

[Iporno3upoBars CBOKCTBA BEILECTB B 3aBUCUMOCTH OT UX
CTpOEHHUS MOCIIE PeABAPUTEIHHOIO pa3zdopa.

BricTpanBath pa3BEpHYTHIE TUCHMEHHBIE U YCTHBIE OTBETHI C
omnopoit HanHGOPMAIHIO U3 YI€OHUKA U CTIPABOYHBIX
MaTepHaoB, TPaMOTHO
HCMOJIb30BATh N3YYCHHBIN MOHATHITHBIN anmapar Kypca

XUMUHU.

Hcnonp30BaTh Npy BHIMOJIHEHUH YU€OHBIX 33JaHUN U B

rporecce
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snemenToB 1. Y. MenaeneeBa

HCCIIEI0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYISIPHYIO
JUTEPATypPy XUMUYECKOTO COJICPKAHMS, CIIPABOYHBIE

MmaTepuaibl, pecypcsl HTepHeTa
I10J1 PYKOBOJICTBOM II€Jlarora.

Tema 1.
OcHOBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
eakuuii (4 v)

Knaccugukanuss XaMUYeCKUX Peakiui 1o
pa3IMYHBIM MMPU3HAKAM (110 YUCITY U COCTaBYy
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, /10

menio8omy 3¢ghexmy, no usmeHenuro cmeneHeti
OKUCTIEHUAXUMUYECKUX DT1EeEMEHM 06, No
0bpamumocmu, no y4acmuio Kamaiuzamopa,).
OK30- u sHOOMepMu1ecKue peaKyuu,
mepmoxumuieckue ypasnenus. Ilonamue o ckopocmu
XUMUYECKOU peaxkyuu. Ilonsmue o comocennvixu
eemepozeHuvix peakyusax. [lonamue 06 oopamumuix
u Heo6pamuMblx XUMUYECKUX pPeAKYUAX. Tlouamue
0 Xumuveckompasrosecuu. Paxmopwl, srusoujue
HA CKopocnib XUMUYECKoU PeaAKkyul u noilosceHue
XUMUYECKO20 PABHOBECUSL.
OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH
(2MEeKTPOHHBIN OaJIaHC OKUCTUTETHHO-
BOCCTaHOBUTEIHHON PEAKIIHH).

JleMoHCTpanun

1. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHN peaKuu oT

pa3INYHBIX PaKTOPOB.

2. Bo3neiicTBre kaTanu3aTopa Ha CKOPOCTh
XUMUYECKON PEAKIUU.

3. [IpuMepsl HEOOPATUMBIX U OOPATUMBIX PEAKIIHIA.

4. CMelIeHne paBHOBECUSI XUMUYECKON PEAKIUH.

Buviuucnenus
— KOJIMYECTBA BEIIECTBA, 00bEMA U MaCChl pEareHTOB
WM IIPOJIYKTOB MO YPABHEHUSIM XUMHUECKUX PEaKINI

PackppIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TH
MTOHSATHSI IPU OTIMCAHNUY CBOWCTB BEIIECTB M UX
MIPEBpALCHU.

KrnaccudunupoBaTs XUMUYECKUE PEAKIIAU TI0 PA3THAIHBIM

MPU3HAKAM.

VYcraHaBnuBaTh 3aBUCUMOCTh CKOPOCTH XMMHUECKOM peakiuu
OT Pa3IUYHBIX (PAKTOPOB MOJT PYKOBOJICTBOM YUHTEIIS.

[TporHo3upoBaTh BO3SMOKHOCTH MTPOTEKAHUS XUMHUECKUX
MPEBPAIICHH B pa3UYHBIX YCIOBUSIX MOCIIE
IpeIBapUTENbHOI pabOTHI.

Onpenensarb OKUCIUTENb U

BoccraHoButenb B OBP. CocraBnsath

AIIEKTPOHHBIN OamaHC peakuu.

[Tpon3BOIUTE BEIYUCIICHUS IO XUMHYECKAM YPaBHEHUSIM TI0

AJITOPUTMY.

BricTpanBath pa3BEpHYTHIC TUCEMEHHBIC U YCTHBIC OTBETHI C
ornopoi HauH(pOpMAaIHIO U3 ydeOHUKA U CIIPABOYHBIX
MaTepuasoB, FPaMOTHO
UCTIONIb30BaTh N3YUEHHBIN MOHATHIHBIN anmapar Kypca
XUMHH TI0CJIE TPEABAPUTENBHOTIO CTPYKTYPUPOBAHUS

Marepuasa.
Hcnonp30BaTh Npy BHIIOJIHEHUH YU€OHBIX 33JaHUN U B
npouecce

HCCJIEIOBATENBCKOM 1€ATEIbHOCTH HAYYHO-TIOMYIISIPHYIO
JUTEpPaTypy XUMUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE
MaTepuaibl, pecypcsl MHTepHeTanocne KOHCYIbTaluu ¢
Meaarorom.
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Tema 2.
DJIeKTPOIUTHYECKAS
JAUCCOLMAIUS.
XuMHYeCKHe peakunu

B pacTBopax
(8 4)

Teopust  PIEKTPOJUTUYECKONH  JTHCCOIMALINH.
ONEeKTPONUTBl M HEdJIEKTPONHUTHL. KaTHuoHBI,
aHUOHBIL. Mexanuzm Ouccoyuayuu eewecms c
PA3UYHBIMU — BUOAMU — XUMUYECKOU  CBA3MU.
Cmenenv Ouccoyuayuu. CwWIbHBIE M Ci1a0bIe
3JICKTPOJIUTHI.

Peaknyun noHHOTO 0OMEHA, YCIIOBUS UX
npotekanus. IoHHbIC ypaBHEHHS pEeaKIUi.
XHUMUYECKHE CBOMCTBA KHCJIOT, OCHOBAaHUN U
COJICH B CBETE IMPEJICTABICHHUH 00
AJIEKTPOJIMTUYECKOM qucconuanuu. Cpena
pactBopa. [TorsTHE O THAPOIIU3E CONCH.
KauecTBeHHBIC peaKkIIuy Ha KATHOHBI

Y aHHOHBI © XJIOpUJ-, OpOMH I, HO3HI-, Cylbdat-,
KapOoHaT-,

cuukat-ocdar- aHHOHBI, THAPOKCHI-HOHBI
KaTHOHBI aMMOHHSI, MATHUSI, KaJbIH, AJIIOMHHUS,
Kenesa 2+, 3+, IMHKa,

MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX..

JleMoOHCTpaL U

DneKTpuyeckas MpoBOAUMOCTb PACTBOPOB
BEIIECTB; IBUKEHUE NOHOB B AJIEKTPUYECKOM I1OJIE.
OnbIThI, HJUTIOCTPUPYIOLINE PU3HAKH
NPOTEKaHUs PeaKLui HOHHOTO OOMEHa.

OMnBITHI 11O OIIPENIETICHHUIO CPEIBI B paCTBOpaX coyien

(xJopuaaHaTpus, kKapOOHaTa HATPHs, XJTOPUAA
IIUHKA).

JlaboparopHsbie n

NpaKkTHYecKue padoThl

JlabopamopHulii onvim:

Ne8Peakiun HOHHOTO 0OMEHa B pacTBOpax
31eKTponuToB: cyabdara meau(Il)

U ENOYUH, KapOoHaTa HATPHSL U COJISTHOM KHUCIIOTHI,
peakuus

PaCKpBIBaTB CMBICJI U3Yy4a€MBIX HOHHTHﬁ, a TaKXXE CMbICJI
TECOpHUU 3JI€KTpOJIHTPI‘IeCKOI>'I Jucconuanuu C OHOPOP'I Ha

CXEMBI.
OOBACHATD MPUUUHBI AIEKTPOIPOBOJI-
HOCTHU BOJIHBIX PACTBOPOB C MIOMOIIIBIO MEIarora.

CocTaBiiATh ypaBHEHUS AUCCOLUALIMY KUCIIOT, HIeJI0ueh U
COJIEH, ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS
XUMHUYECKHUX PEaKLIMi HOHHOIO
oOMeHa.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, POBOIUTH HAOTIOCHHUSI, IEIAaTh BHIBOIBI
10 pe3yJibTaTaM 3KCIIEpUMEHTA [I0CIIE IPEBAPUTEIbLHON
paboTHI.

CnenoBath npaBuiam 6e30nacHON padOTHI B TabOpaTopun mpu
UCTIOJIb30BaHUH XMMHUYECKOU TIOCY/IBI M 000PYIOBaHUS
10/1 KOHTPOJIEM IE1Arora.

[Ipon3BOAUTE BBIYHUCIECHUS 110 XUMUUECKUM YPaBHEHUSIM.

BricTpanBath pa3BEpHYThIE MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI HauH(OPMaLINIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCMOJIb30BATh U3YYEHHBIN MMOHATUIHBIN amnmapar Kypca
XUMHH TIOCJIE TPEABAPUTENBHOIO CTPYKTYPUPOBAHUS
MaTepuana.

Hcnonk30BaTh IpU BHIMOJIHEHUH YU€OHBIX 33JaHUN U B

rporecce
HCCIIEIOBATENbCKOM 1€ATeIbHOCTH HAyYHO-TTOMYISIPHYIO
JUTEPATYpPy XMMHUYECKOIO COJEP/KAHUs, CIIPaBOYHBIE
MaTepuaibl, pecypcsl MHTepHeTanmocne KOHCYIbTalluu €
NIEaroroMm.
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HEUTpaIM3alUU MEXAY THAPOKCUIOM KA U COJISTHOM
KHCJIOTOM.

No9. KauecTBeHHBIEC peaKIIMK Ha HOHBI B paCTBOPE.
Ilpakxmuueckas paboma:

Ne 1. Pemienue skcriepuMeHTANIbHBIX 33]1a4 [0 TEME.

Buviuucnenusn
— [0 YPaBHEHMSIM XUMHUYECKHUX PEaKITUit

Paznea 2. Hemera/ibl 4 UX COeIMHEHUS

4 u)

Tema 3. O0was
XapaKTepUCTHKA
XUMHUYECKHX )JICMEHTOB

VIIA-rpynmsi.
I'asiorennt

(4 1)

OO6m1as XxapakTepuCTHKa rajJoreHoOB.
Oco0eHHOCTH CTPOSHUS aTOMOB 3TUX

9JICMCHTOB, XapaKTCPHBIC JJIS1 HUX CTCIICHU
OKHUCJICHUA. CTpOCHI/Ie u (I)I/I3I/I‘IGCKI/IG CBOMCTBa
IMPOCTBIX

BEILIECTB — raJlOT€HOB. XUMHUYECKHE CBOMCTBA Ha
npuMepe Xjopa(B3auMOACHCTBUE C METAJUIAMU,
HeMeTauIaM# (BOJIOPOJOM U KHUCIOPOIOM),
wenoyamu). Xmopooaopoa. ComnsiHast KUCIIOTA,
XUMHUYECKHUE CBOWCTBA, NO.1yYeHUe, TPUMEHEHUE.
KauectBennsie

pEaKIHUK Ha TAJIOTEHUI-UOHBL. /Jeticmeue xaopa u
X710p08000p00a Ha Opeanu3m denogexka. Baxueitune
XJIOPUBI U UX HAXOXKICHHUE B TIPUPOJIC.

JleMoOHCTpaLun
BI/I,ZIGOMaTepI/IaHBII TaJIOI'€HBbI U UX
coeauHenus. OOpasibl XJI0PUIOB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopnuwiii onvim:

PacniozHaBaHue X10pUA-NOHOB.

Ilpakmuueckas paboma:

Ne 2. Tlonmy4yeHnne CONSTHOM KHCIOTHI, H3ydeHUE e€
CBOMCTB.

Buiuucnenua
110 YPaBHEHUSM XUMHUUYECKUX PEAKIIUM.

OOBsCHATH 001IME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
HEMETAJIJIOB M MX COEJUHEHUH B Ipeieax MajblX IepuoJIoB
Y MIaBHBIX noarpymi [lepuonnyeckon cuctemsl
XMMUYECKUX 3JIEMEHTOB C YUETOM CTPOEHHS UX aTOMOB C
HCIIOJIb30BAHUEM CXEMBI.

XapakTepHu30BaTh PU3MUECKUE U XUMUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTBIaJIOr€HOB (Ha MPUMEPE XJIOpa) U
CJIO’KHBIX BEIECTB (XJIOPOBOIOPO/IA, XJIOpUIa HATPuUs),
CIOCOOBI X MOJIy4YEHUs], IPUMEHEHHUE U 3HAUE€HUE B
MIPUPOJE U )KU3HU YEJIOBEKA NIOCIIE CTPYKTYPUPOBAaHUS
MaTepuaa.

Onpenensars raloreHuI-MOHbI B paCTBOPE C
WCIIOJIb30BaHKEM TaOIuIbl ' XapaKkTepHble peakuu Ha
aQHUOHBI".

[1nanupoBaTh U OCYIIECTBIIATH HAa MPAKTUKE XUMUYECKHE
9KCIEPUMEHTHI, IPOBOJIUTH HAOIIIOICHUS, JeTaTh BHIBOIbI
0 pe3ysbTaTaM dKCIIEPUMEHTATIOCIIE TPeIBAPUTEILHON
paboThI.
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Tema 4. O0masn
XapaKTepUCTHKA
XHMHYECKHUX 3JI€eMEHTOB
VIA-rpynnbi. Cepa u eé
coenqunenus (5 u)

OO0111as1 XapaKTepUCTHKa 31EMEHTOB VIA-Tpynnsbl.
OcoOenHocTH

CTPOEHHUSI ATOMOB ITUX JIEMEHTOB, XapaKTePHbIE IS
HUX cTerieHH okucaeHus. CTpoeHue u PU3NUECKHe
CBOMCTBA IPOCTBIX

BEIIIECTB — KHUCJIOPOJIa U CEPBHI.

AmToTponHbie MOIU(MUKALIUN KACIOPOa U CEPHI.
Xumudgeckue

CBOMCTBa cephl. B3aumoelicTBre ¢ HeMeTauIaMu -
BOJIOPOJIOM U KHCJIOPOJIOM, METAJIJIAMHU,

KOHIICHTPUPOBAHHBIMH a30THOU U
cepHolt kucinoramu. CepoBOIOPO/I, CTPOCHUE,
dbusnyeckue

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
37eMeHTOB VIA-Tpynnsl U UX COeTUHEHUI
C yu€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"M3meHenure paanycoB BHoArpymnmnax".

XapakTepu3oBarh (HU3NIECKUe
1 XUMHUYECKHE CBOMCTBA MIPOCTOTO BEIIECTBA CEPHI U €€
COCIMHEHU I
(cepoBOI0pOIa, OKCHUJIOB CEPBI, CEPHOM KUCIIOTHI,
cynb(daToB), CIOCOOBI X
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U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUIIBI CEPBI KaK
NPEJCTaBUTENN KUCIOTHBIX OKCU0B. CepHast
KHUCII0Ta, GPU3NYECKUE U XUMUYECKHE CBONCTBA
(oOme Kak MmpencTaBuTeNs Kilacca KUCIOT U
cneyuguueckue), npuMmenenue. CepHucTast
KHCJIOTA.

Xumuueckue peakyuu, nedxcawjue 8 OCHoO8e
NPOMBIULTIEHHO20 CHOCOOA NOTYYEHUSI CEPHOLL
Kuciomel. Annapamsi u npomexarowue 8 HuUx
npoyeccwl (Ha npumepe npou3so0Cmed cepHou
KUCIOM®bL).

Coun cepHO# KUCITOTHI, KAUECTBEHHAS PEAKIHs Ha
cynb(haT-uoH.

Haxoxaenue cepbl 1 €€ COeIMHEHUI B TIPUPOJIE.
Xumuueckoe

3aeps3Henue oKpycarouel cpedbl COeOUHEeHUIMU
cepul (KUCIomHble 00HCOU, 3a2ps3HeHUe 8030VXd U
8000EM08), CNOCOOBL €20 NPEOOMEPALYEeHUSL.

JleMoOHCTpaL U

Konnexkuuu (BuaeomaTepuanibl): cepa U €€ COeAMHEHHUS.

OOyrnuBaHue caxapa Mmoj 1eHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI.

JlabopaTopHble H NpaKTHYeCKHe padoThl
Jlabopamophule onvimul:

OO6HapyxeHue cynbhaT-HOHOB.

B3aumoneiicTBue pa30aBiIeHHON CEPHOI KHCIOTHI C

AHKOM.
Buituucnenua

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

IIOJIYUCHU A, IPUMCHCHUE U 3HAYCHUC B IIPUPOAC U

YKU3HU YeJIOBEKa COIMOPOoil Ha CXeMy U ILIaH.
OnpenensTh HaTM4YKE CyIb(aT-HOHOB B PACTBOPE.

OOBSICHITH CYIIHOCTh SKOJOTUYECKHUX TIPOOJIEM, CBSI3aHHBIX C
nepepaboTKON COeAMHEHUH CePhI TTOCIIe CTPYKTYPHUPOBAHUS
Marepuana.

[InanupoBaTh M OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, IeTIaTh BEIBOIBI 110
pe3ynbTaraM 3KCHEepUMEHTA.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH NIPU
WCIOJIb30BAHUU XUMUYECKOH MOCY/IbI U 000PYI0BaHUS MO
PYKOBOJICTBOM I1€/1arora.

[1pou3BOAUTE BBIYHUCIECHUS 110 XUMUUECKUM YPaBHEHHUSIM I10

aroputMy. Icriosib30BaTh MpH BBITIOJHEHUN YIEOHBIX

3aJJaHuM TeKCThl y4eOHUKa,
cnpaBoyHble Matepuaisl (Ilepuoanueckyro cucremy
xuMH4eckux aneMeHnToB /. V. Menaeneesa, Tabnuily
pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMU U COJIEU B BOJE, MIEKTPOXUMUUYECKUN PAI
HaIpsHKEHUN METaJIIOB).

Hcnonp30BaTh pH BHIOTHEHUH YY€OHBIX 3aJaHU U B
MPOLIECCE UCCIIEIOBATEIBCKON AEATEIbHOCTH HAyYHO-
MOMYJISIPHYIO JIUTEPATYPY XUMHUUYECKOTO COAEPIKAHMS,
CIIpaBOYHbIE MaTEpHaJIbl, pecypchl IHTEpHETATIOCTE
KOHCYJIbTAIMH C NIEJarOromMm
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Tema 5. O0man
XapaKTepUCTHKA
XMMHYEeCKHX 3JIEMEHTOB
VA-rpynnsl. A30Tt,
dochop u nx
COeJUHEeHHU

(79)

OO0m1as xapakTepucTHKa 3JIEMEHTOB V A-TpyTIIIbI.
OcoOenHoctH

CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIE JIIs
HUX CTETICHU OKHCIICHHUSI.

A30T, pacupocTpaHeHue B pupoje, Gu3ndeckue u
XUMHYECKHe cBoicTBa. KpyroBopor a3zora B nmpupojie.
AMMHaK, ero pu3nuecKue U XMMUYECKHUE CBOMCTBA,
nojy4deHue unpumenenue. Collm aMMOHHSI, UX
¢du3nUecKrue 1 XUMHYECKHE

CBOIiCTBA, MpuMeHeHue. KauecTBeHHAs peakius Ha
MOHBI aMMOHHUS1. A30THAst KUCIIOTa, €€ (PU3NIECKHIE U
XUMHYECKHE CBOMCTBA (OOIIHME KaK MPEICTaBUTEIISI
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
kucroma. Mcnonv3oeanue HUmMpamos u coeti
AMMOHUSL 8 KA4ecmee MUHEPAIbHbIX YOOOPeHUI.
XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIICH CPE/IbI
COCMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH,
3arps3HEeHue BO3/lyXa, IOYBbI U

BOJIOEMOB).

®dochop, artomponusie moouguxayuu hocghopa,
¢du3nUeckrue ¥ XUMHUYECKUE CBOMCTBA.

Oxkcun dpocdopa(V) u pochopnas kucnora,
du3nyeckrue 1 XMMHYECKHE CBOMCTBA,

nonyuenue. Kauecmsennas peaxyus na gpocghpam-
UOHDL.

Hcnonvzosanue pocghamos 6 kauecmee MUHepaiIbHbIX
YOobpenuil.

3arpsi3sHEHUE TPUPOIHBIX BOJIOEMOB (ochaTamu.

JleMoOHCTpaLun

Komnexkmun: gocdop u ux coenuHeHus.
B3anmopenicTBre KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEZIBIO.

JlabopaTopHblie n NpaKkTHYecKue padoThl
Jlabopamophule onvimbi:

OOBsCHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JeMEeHTOB VA- Tpynmbl M HX COEAMHEHUM C Y4E€TOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (hU3MYECKHME M XUMHUYECKHE CBONCTBA
MPOCTHIX BEHIECTB a30Ta M (pocdopa W MX COeNUHEHHN
(amMMuaka, cosieii aMMOHHUS, a30THOW KHUCJIOThI, HUTPATOB,
okcuaa hocdopa(V) u hocopHOii KUCTOTHI,

(dbocharoB), cnocoObl HX TOJYYCHHS, NPUMCHCHHE H
3HaYeHWEe B MPHUPOJE H  JKU3HM  YEJIOBEKa C
UCIIOJIb30BAaHUEM CXEMBI.

OmnpenensiT HOHBI aMMOHHUSA U (OochaT-HOHBI B PACTBOPE C
UCIIO0JIb30BaHUEM Ta0IUIb! "' XapaKTepHbIE peakiuy Ha
KaTHOHBI M AaHUOHBI".

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MTPOOJIEM, CBA3aHHBIX
C HaXxOXJIEHUEM COeTMHEHMI a30Ta U Gocdopa B
OKpy>KaroIel cpeje.

[TmaHupoBaTh U OCYIIECTBISATH HA MPAKTUKE XUMUIECKUE
9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHHUS, JIEJIaTh BBIBOJIBI IO
pe3yabTaTaM dKCIepru-MeHTa.

CnenoBatk npaBuiiaM 0€30MacHON paboThI B 1abopaTOpHu
MIPH MUCTIOITb30BAHUY XUMHUYECKOH MOCYIBI U 000PYIOBaHUSI.

[Tpon3BONTH BHIYMCIIEHUS 110 XUMUYECKUM YPaBHEHUSIM.

Hcnonp30BaTh NpU BHIOJHEHUH YU€OHBIX 3aaHUM
TEKCThl Y4eOHHUKA, CTIPAaBOYHBIE MAaTEPUAIIbI
(TIeprOAMUYECKYIO0 CUCTEMY XHMHYECKHX DIIEMEHTOB /].

W. MenneneeBa, TabIuIly pacCTBOPUMOCTH KHCIIOT,
OCHOBAaHHUH U COJIEH B BOJE, dJIEKTPOXUMHUECKUH PsIJT
HaNpsHKEHUH METAJIOB).

Vcrionp30BaTh MPH BHITIOTHEHUH YIE€OHBIX 3aaHUi U B

nporecce

HCCIIEIOBATEILCKON ACATEIBHOCTA HAYIHO-TIOMYIISIPHYIO

JUTEPATypy XUMHUECKOTO COCPIKAHMUS, CTPABOYHEIC

MaTepHasl, pecypcbl HTepHeTanocne KOHCYIbTalluu C

[eJaroroM
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1. BzaumopericTBue cosieid aMMOHUS C IIETOYBIO.

2. O3HaKoOMJIeHHE C 00pa3aMu a30THBIX U (pochopHBIX

ya00peHwuil.
Ilpakmuueckas paboma:
Ne 10. ITonryuenne ammuaka, H3y4eHHe €ro CBOMCTB.

Buviuucnenusn
110 YPaBHEHHUSM XUMHUYECKUX PEaKIIUi

Tema 6. O0man
XapaKTepPUCTHKA
XHMHYECKHX
jemMeHToB IVA-

rpynmbl.
Yruepoa u KpeMHUil
HX ¢ oeuHeHus (8 u)

VYriepon, amioTponHbie MOAU(PHUKAIITT

rpadut, anMas. BsanmoneicTaue ¢

MeTa/lllaMy, HeMeTalllaMy, _
KOHIIEHTPUPOBAHHBIMH a30THOM U CEpHOM
KHCIIOTaMH, paclipoOCTpaHEeHUE B IPUPO/IE,
buznuecKkrue 1 XUMUYECKHE

cBoiictBa. Ancopbuus. Kpyrosoport yriepona B
pupoie.

Oxkcupel yriaepoaa, ux Gpuandeckue 1 XUMHUECKHe
CBOICTBA, UX JICUCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4YeHUE U IPUMEHEHHE.

DKonocuueckue npoobiemsl, CeA3aHHbIE C OKCUOOM
yenepooa(lV); cunomesa 2n0banvHo2o nomenieHus
KAUMama, napuuxoeulil 2¢ghgexm.

YronpHas KUCIoTa U e€ colu, X Gpusndeckue u
XUMHUYECKHEC

CBOICTBa, IOyUYEeHUE U IPUMEHEHHE.
KauecTBenHnas peakuus HakapOOHAT-HOHBI.
Ilepsonauanvuvie nonamus 0o opeaHuyecKux
gewecmaax Kaxk 0 COeOUHeHUsX y2nepooa:
0COOEHHOCMU COCMABA U CIMPOEHUS.

Tlonamue o buonocu4ecKku 8aiCHLIX 8eULECMBAX:
arcupax, benkax, yenesooax. Mamepuanvroe
€0UHCMBO OP2AHUYECKUX U

HeOp2anu4ecKux coeOuHeHul.

Kpemnuii, eco  ¢usuueckue u  xumuueckue
ceoticmea (Ha npumepe 83aUMOOEUCEUS C
Memannamu U HeMemaulami), HnoayyeHue U

OOBsCHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
aneMeHTOB IVA-TIpynnbl U X COEIUHEHUH ¢ yuEéTOM

CTPOCHHUSI KX aTOMOB.
Xapaktepu3oBaTh (PU3UICCKUE U XUMHUYECKHUE CBONCTBA
MIPOCTHIX BEIIECTB YIIIEPOa U KPEMHUS U UX COCTUHEHHI
(OoKcHIIOB yriiepoja, yroJibHON
KHCJIOTHI, KapOOHATOB, OKCH/Ia KPEMHHMS, KPEMHHUEBOM
KHCJIOTHI,

CHJIMKATOB), CIIOCOOBI UX MOJTYYSHHS, IPUMEHEHHE U
3HAYEHUE B MPUPOJIE U JKU3HU YEJIOBEKA.

Onpenensats kapOooHAT- U
CHJIMKaT- HOHBI B
pacTBope.

OOBSCHATH CYIIHOCTh SKOJIOTUYECKHUX MPOOIIEM, CBI3aHHBIX
C HaXO0’KJIEHUEM YTJIEKHCIIOTO Ia3a B OKpYXKarollel cpee.

NnnroctpupoBaTh B3aUMOCBS3b HEOPraHUUYECKHUX
COEMHEHUH YIiIepoaa U OPraHunYeCKUX BELIECTB MOJ
PYKOBOJCTBOM YUHUTEJISI.
[InaHupoBaTh U OCYLIECTBIIATh HA NPAKTUKE XUMHUYECKUE
SKCIEPUMEHTHI, TPOBOAUTH HAOIIOACHUS, JI€1aTh BBIBObI
[0 pe3ysbTaTaM 3KCIIEPUMEHTa IO0CJE IMpeABapUTENbHON
paboTHI.

CnenoBath npaBuiaM 6e30macHoil paboTsl B
1a0opaToOpUr P UCTIOIb30BAHUN XUMHUECKON
TOCY/IbI M 000PYAOBaHUSI.

Hcnonb30BaTh NpH BHITOIHEHUN YUEOHBIX 3a/laHUM
TEKCThl yueOHUKa, CIIPaBOYHbIE MaTepUaIbl
(ITepnonnyeckyro cCUCTEMY XUMUYECKUX JIEMEHTOB /.
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npUMeHeHUe 8 INeKMpOHUKe.
Coeodunenus kpemuus 8 npupooe. Obuue
npedcmasienusi 06 okcuoe kpemuus(lV) u
kpemuueso kuciome. Cunukamol, ux UCHOIb30BAHUE
6 bbimy, meouyuHe, npomvluLieHHocmu. Baoicnetuue
CcmpoumenbHble MAmepuaivl. Kepamukd, Cmexio,
yemenm, bemon, snene300emoH.

IIpobnemvl 6e30nacH020 UCNONL30BAHUSL
CMPOUMENLHLIX MAMEPUATIO8 8

NOBCEOHEBHOU JHCUSHUL.

JleMoHCTpaL U

Mopenu KpUCTAIUIMYECKUX PEIETOK aMasa,
rpadura, MOJICKYJIBI PyUIepeHa.

AncopO1ust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yriéM. [IpoTusoras.
Buneomarepuainsl: cuiukaTHast
IPOMBIIIIEHHOCTh. Moienu MoJiekyn
OpPraHMYECKUX BEILECTB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmuwiii onvim:

KauecTBennas peaxius Ha KapOOHAT-HOH.
Ipaxmuuyeckue pabomoi:

No 11. [Tonmyuenue yriekuciaoro ra3a u u3yuyeHue
ero cBoicTB. KauecTBeHHas peakuust Ha
KapOOHAaT-HOH.

Ne 12. Pemenue sKcriepruMeHTaIbHBIX 3a/1a4 110 TeMe
«HemeTamne».

Botuucnenun

M0 YpaBHEHUSIM XUMHUECKUX PEaKIIHii, €CITu OJIUH
W3 peareHTOB JaH B BUJIE BOJHOTO PacTBOpA C
HW3BECTHOM MacCOBOI JI0JIEii.

N. MenneneeBa, TabIMIly paCTBOPUMOCTH KUCIIOT,
OCHOBAHMU U COJICH B BOJIE, DIIEKTPOXUMUUYECKUI PSiJT
HaIpsHKEHUN METAIIJIOB) MOCJE KOHCYJIBTALUU C
MegaroroMm.
Hcnons30BaTh IpH BHITIOJTHEHUH YISOHBIX 33IaHUN U B
rporiecce
HCCIEA0BATENIbCKOM 1eATebHOCTH HAyYHO-TIOMYISIPHYIO
JUTEPATYPY XUMHUUYECKOTO COACPIKAHUS, CITPABOYHbBIC
Marepuaibl, pecypchl IHTepHETamocie KOHCYIbTAIluU C
IeJaroroMm.

Pa3nen 3. Metaninbl u ux coenunenus (20

4)
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Tema 7. O01mue

CBOMiCTBaMeTALJIOB
(4 4)

O6ma${ XapaKTEPUCTHUKA XUMHUYCCKUX DJICEMCHTOB —
MCETAJJIOB Ha

OCHOBaHHWU WX MojoxxeHus B [lepuoanyeckoit
cucreMe xuMmuueckux ainemeHnToB . M. Menneneepa u
cTtpoeHust aToMoB. CTpoeHUE METAIIOB.
Meramndeckas CBSI3b U METaJUIMUCCKas
KpUCTaJUTHYECKas peméTKa. DICKTPOXUMUICCKUN PsIJT
HaINpsHKEHUH MeTAIoB. PU3nyecKkue u

XHMHYECKHE CBOMCTBA MeTauioB. Obuue cnocodwl
noayuenus memannog. llonsmue o koppo3uu
Memasios u OCHO8HblE CNOCOObL 3aUUNblL OM
kopposuu. Cniagwvl (cmanv, 4y2yH, OOPAIIOMUHUL,
OpoH3a), ux npumeneHue 6 Obimy u
NPOMBLULIEHHOCTU.

JleMoOHCTpaL Ul

O3HakomiIeHHE C 00pa3liaMyi METAJIJIOB U
CIIABOB, UX PU3UUECKUMH CBOICTBaMHU.
Mogenu KpUCTAIINYECKUX PEeIETOK
MeTasuioB. Buneomarepuans:

KOPPO3HS METAJLIOB.

JlabopaTopHble U NpaKTHYeCKHe padoThl
Jlabopamophule onvimul:

O3HakomiieHHe ¢ 00pa3aMy CIJIaBOB METAJLIOB.
3aBUCUMOCTb CKOPOCTH PEAKIIMU MeTaljla ¢ KUCIOTON
OT IPUPOJIbI METAILIA.

Buviuucnenus
— TI0 YpaBHEHUSIM XUMUYECKUX PEAKIIUN, eciu 0OUH
U3 peazeHmos co0epIHCUM npumMecu

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHATH 3TH
TOHSTHS [IPU OITUCAHUU CBOWCTB BEILIECTB U UX
MIPEBPAILCHU.

OOBACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJJIOB U UX COEIMHEHUH C
y4€TOM CTPOCHHUS UX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAIIOB, 00IIHEe PUINICCKUE U
XMMHYECKHUE CBOMCTBA METAJLJIOB.

XapakTepu3oBath 00IIe CIOCOOBI MOTYYSHHS METaIIOB
I10CJIE CTPYKTYPHUPOBAHUs MaTepuasa.

CnenoBath npaBuiiaM 06€30MacHOM paboOTHI B
1a00paTopyy MPU UCIIONIB30BAaHUHU XUMHUECKON
HOCY/bl M1 000PYIOBaHMUS.

[Ipou3BOUTE BBIUUCIEHUS 110 XUMUYECKUM YPABHEHUSAM.

Vcrionp30BaTh pH BHIIOTHEHUN YYEOHBIX 3a1aHHUHA
TEKCThI Y4eOHUKA, CIIPAaBOYHBIE MaTEPUAIIbI
(ITepuonnyeckyro cuCTEMY XUMUYECKUX JIEMEHTOB /.
W. Menneneea, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN DAL
HaPSOKEHUH METAIITIOB).

Hcnonp30BaTh NpU BHIIOIHEHUH YUE€OHBIX 33JaHUN U B

rporecce
UCCIIEN0BATEIBbCKON IEATEIbHOCTH HAyYHO-TIOIIYISIPHYIO
JUTEPATYPY XUMHUUYECKOTO COAEPIKAHUSI, CIIPABOYHBIE
Marepuaisl, pecypcsl IHTEpHETanocie npeaBapuTeNbHON
KOHCYJbTAIUU C MEAAroroM
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Tema 8. Baxkneimme
METAJLIbI H HX
CcOeTUHEHUS

(16 u)

[llenounbie METaJLJIBI. [Tonoxenue B
ITepuoanueckoit cucTeme XUMHUYECKHUX
anemenToB [l. 1. MenzeneeBa, CTpoeHUE aTOMOB.
HaxosxeHnue B npupo/e.

®dusnueckue 1 XMMUUECKHE CBOMCTBA (Ha

npumepe Hatpus U Kanus). OKCuasl U

TUAPOKCHUIBI HATpUs U Kanus. [I[pumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.
[[lenouno3emenbHbIE  METAUIBI  MarHui U
KaJblIMii, cTpoeHue aromoB. llonoxeHnue B
Ilepronnueckon cucreme XUMHUYECKHUX
sneMeHToB . 1. MenneneeBa. HaxoxaeHue B
MIPUPOJE.

®du3nyueckue U XUMHUYECKHE CBOMCTBa. BaxHelmme
COCTMHEHUS KaJIbLUsl (OKCUT, THIPOKCHU/I, COJIH).
Kécmrocmb 600vbl U cnocobbl e€ycmpaneHus.
Amomunuit. [lonoxxenue B [lepuonnueckoi cucteme
xuMuueckux 3semeHToB . 1. Menneneesa, ctpoenue
aroma. Haxoxnenue B nmpupoe. Pusnyeckue u
XUMHUYECKHE CBOMCTBA. AM]OTEpHbBIE

CBOICTBA OKCHJIA Y TUJIPOKCHIA.

’Kene3o: coctaB, CBOICTBA U MOIYYEHHE.
ITonoxenue BIlepuoanueckoii cucreme
XUMHUYECKHUX JIEMEHTOB

. 1. Menneneesa, crpoenue aroma. Haxoxnenue B
npupoae. usznyeckne u XMMUYECKHUE CBOMCTBA.
Oxcunel, Tuapokcu sl U conuxenesa(ll)

u xene3za(IIl).

JleMoOHCTpaLun
B3aunmoneiictBre HaTpUs ¢ BOJOM.
OkpaivBaHue MIaMEHH HOHAMHU
HaTpus U Kanus. OKpallvBaHue

IUIAMEHN MOHAMH KaJIbIIHSI.
BzauMoaericTBre oKkcruaa Kaabliia ¢ BOJIOM.

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJIJIOB B FPyIIax U UX
COCIMHEHUH C YYETOM CTPOCHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKHE U XUMUYECKHE CBOIICTBA
MPOCTHIX BEIIECTB METAUIOB U UX COSAMHEHHM (OKCUIOB,
TUJIPOKCHUJIOB, COJIEH) C OMIOPOI Ha CXeMY, CIIOCOOBI X
MOJIy4€HHUS, MIPUMEHEHHUE U 3HAUCHUE B MIPUPOJIE U KUZHU
YelioBeKa.

PacrioznaBath ¢ TOMOIIBIO0 KAYECTBEHHBIX PEAKIIUN HOHBI
METaJUIOB (MarHus, KaubIus, aTlOMUHUS, IMHKA, JKee3a
(2+), xenesa (3+), menu (2+) ¢ UCTIOIH30BAHUEM TAOIHUIIBI
"XapakTepHble peaKlMi Ha KATUOHBI".

[TnanrpoBaTh ¥ OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, JIeTIaTh BBIBOBI 110
pe3yabpTaTaM dKCIIEpUMEHTA.

CrnenoBatb npaBuiiaM 0e30MacHOi paboThI B 1a00paTOpUu MpU
KCIIOJIb30BAaHUU XUMUYECKOM MOCY IbI U 000PYIOBAHUS.

[Tpon3BOIUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHUSIM.

BricTpanBath pa3BEpHYThIE MMCHbMEHHBIE U YCTHBIE OTBETHI C
ornopoi HauH(pOpMAaIHIO U3 ydeOHUKA U CIIPABOYHBIX

MaTepuasoB, FPaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN NOHATUHHBIN anmnapar Kypca
XUMUH.
Hcnonb30BaTh npy BHIIOIHEHUH YUYE€OHBIX 33JaHUN U B
nporecce
HCCIIEI0BATENBCKOM AE€ATEIbHOCTY HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy XUMHUUECKOTO COJIEP>KaHus, CIPaBOYHbIE
MaTepuaisl, pecypcbl HTEpHETaocie npeBapuTeabHOMN

KOHCYJIbTalluU C II€aarorom
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Buneomarepuaibl: ropeHue xxenes3a B KUCIOpOoae U
XJIope.

JlaGopaTopHble M IpaKTHUYEeCKUE PA0OTHI
JlabopamopHvle onvimul:

O3znakomyieHHe ¢ 00pa3lamMu allOMUHUS U
€ro criaBoB. AM(OTEpHBIE CBOMCTBA
TUAPOKCUA ATIOMUHUS.

KauecTBeHHBIE peaKIiK Ha HOHBI JKeye3a.
Ilpaxmuueckue pabomoi:

Ne 13. Pemenne sKCiepuMEHTAIBHBIX 327124 110 TEME
«Merans».

Butuucnenus
10 YPaBHEHUSAM XUMHUUYECKUX PEAKLIUM.

Pa3nen 4. Xumus u okpy:kawuas cpeaa

3 9)

Tema 9.
BemecrBa u
MaTepHuaJbl B

Hosvie mamepuaibl U MmexnHoiocuu. Beu;ecmga u
mamepuaiibl 6 NOBCEOHEBHOU HCU3HU Yenoserd. Xumus

u 300posve. bezonacnoe
UCNONb306AHUE 6EUeCNE U XUMUYECKUX DeaKyull 6

XapakTepHu30BaTh POJIb XUMHUH B Pa3IMYHbIX cepax
NEeSITeNIbHOCTH JIFOJIEH, OCHOBHBIE BEILIECTBA U MaTE€PHUAIBL,

NPUMCHACMBIC B J)KU3HU COBPCMCHHOT'O
YCIOBCKaA.

JKH3HH b
4eJI0BeKa blmy.
(3 9) Ilpupoonvie ucmounuxu yeneeo0opooos (y2oiv, OOBSACHATH YCIOBUSI 0€30MMACHOTO UCTIOIB30BAHUSI BEIIECTB U

NPUPOOHDLIL 2a3, He(hmb), NPOOYKMbl UX
nepepabomku, ux poib 8 Oblmy u
APOMbBILULEHHOCTU.

OcHO8bI IKON02UYECKOU 2PAMOMHOCU.
Xumuueckoe 3azpsaznenue okpysicaroueli cpeovl
(npedenvbHo 0onycmuMas KOHYeHmpayus eeuwecmes
— IJIK).

Ponv xumuu 6 peuwrenuu sKo102udeckux npooiem.

XUMHUYCCKUX peaKI_II/Iﬁ B 6BITy.

AHaIM3MpoBaTh U KPUTUYECKH OLIEHUBATh HHPOPMALIHIO O
BIIMSIHUU

MIPOMBIIIIEHHOCTH, CETLCKOTO X03sICTBA, TPAHCHIOPTA U
JIp. HA COCTOSIHME OKPY KaIOLIEeH cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb IPU XUMHUECKUX 03KOrax

Y OTPABJICHUSX.

[TpunuMaTth yyactue B 00CYXI€HHH MPOOIEM XUMUYECKON U
HKOJIOTUYECKOI HAIIPaBIIEHHOCTH, BEICKa3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 MPo0JIeMe U MpeIarath
BO3MOJKHBIE ITYTH €€ pemIeH sl ¢ OIOpoi Ha WH(POPMAIIHIO

u3
y4aeOHHKA M CIIpaBOYHBIC MaTepHabl, pecypchl MHTepHeTAa.
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