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[TOACHUTEJIBHA A 3AITNCKA

[IpumepHas pabouasi mporpaMma MO XUMHH JJIsi OOYYAIOMIMXCA C 3aJIePKKON
ncuxudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS
COCTaBlieHa B COOTBETCTBMM C DenepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOro oOrmiero obpazoBanus ([Ipuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Neo 287, 3apeructpupoBaH MHUHHCTEPCTBOM IOCTULIMKM Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IlpumepHoit
aJIaITUPOBAHHON OCHOBHOM 00pa3oBaTEeNIbHOM MPOrpaMMOil OCHOBHOTO  OOIIEro
oOpa3zoBaHMsi OOYYAIOIMIMXCS C 33JEPKKOW TICUXHYECKOTO pa3BUTUS (0J0OpPEHHOM
pemierrneM ®YMO 1o obieMy obpaszoBanuto (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), IIpumepHoii paboueii mporpaMmbl y4eOHOTO MpeaMeTa
«Xumusi» (6a30BbIil ypoBeHb), [IpuMepHOI mporpamMmoii BOCIUTaHUS O0Yy4YarOIIMXCS
IpU MOJYYEHWH OCHOBHOIO OOILEro 0Opa3oBaHUsS, C YYETOM pacHpeleieHHBIX IO
KJlaccaM TMpoBepsAeMbIX TpeOOBaHMM K  pe3yJibTaTaM  OCBOCHHMS  OCHOBHOM
0o0pa3oBaTENbHOM MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsS U DJIEMEHTOB
CoJIepKaHus, MPEJICTABJICHHBIX B Y HUBEPCATBHOM Ko upukaTope no xumuu, Konnenumu
npenojaBanus yueOHOro npeaMera «XuMus», B 00pa3oBaTelibHbIX opranu3anusx PO,
peanu3yIIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI.

O0mas xapakrepucTuka yue0HoOro npeamera «XumMusi»

VYuebnsiii npeamer  «XUMHS» ~ BXOAUT B MPEAMETHYHO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEeaMETh». B cucTteMe ecTecTBeHHOHAay4YHOro O0pa3oBaHUs
XUMUS KaK y4eOHBIN TIPeIMET 3aHMMAaeT BaKHOE MECTO B MO3HAHUM 3aKOHOB MIPUPOJIBI,
GbOopMHpPOBAaHWY HAYYHOW KApTHUHBI MHUPA, CO3J@aHUHM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOIUMBIX JIJI TOBCETHEBHOM W3HMU, HABBIKOB 370POBOTO W 0OE€30MacHOrO JJis
YeJlioBeKa M OKpYXKalollel ero cpeasl oOpaza KU3HHU, a TakKe B BOCHUTAHHUH
DKOJIOTUYECKOHN KYJIbTYPBI.

YcenemHocTh M3y4eHUsT XMMHUU CBSI3aHA C OBJIAJEHUEM XHUMHUYECKUM SI3BIKOM,
coONo/lecHneM MpaBWyl  0Oe30MacHOM pabOThl TpPH  BBINOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCJIEHHBIX CBSI3€M XMMHUU C IPYTUMH IIPEaAMETaMuU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYeCKON XUMHUH.
I'maBHOM naeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OIMMOPHBIX 3HAHHUM
M0 XMMHUHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3PACTy OOYYArOIIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B coaepxaHuM TaHHOTrO Kypca MPEICTABICHBI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME H3YUYEHHUE COCTaBA WM CTPOCHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOCHHUSA, IPOTHO3MPOBAHHWE CBOMCTB BELIECTB,
HCCJIEOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALLCHUIN U yTEN YIIPABICHUS UMHU
B LICJISIX MOJIYYEHHS BEIIECTB U MAaTEPUAIOB.

TeopeTnueckyto OCHOBY M3yUYE€HHUS HEOPraHMYECKON XUMUH COCTABJISIET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu



CBEIECHUSMH O CTPOCHMHM aToMa, BHJAX XUMUYECKOH CBS3H, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHUUYECKUX PEAKIIHIA.

B usydyenun kypca 3HauuTeNbHAS POJIb OTBOJAUTCS XUMUYECKOMY HKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pabOT, OMHMCAHUIO PE3YJIbTATOB
YUYEHMUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHOi pabOThl B
XUMHUYECKOH J1ab0opaTopuH.

Peanuzanus gaHHON MpoOrpaMMBbl B Mpolecce 00yYeHUs MO3BOIUT 00ydaronuMCst
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUU U ITOHATH POJIb M 3HAYEHUE XUMUU
Cpelu ApYyrux HayK O MPUPOJIE.

W3ydyeHne XuMuu CHocoOCTBYeT (POPMHUPOBAHUIO y OOYYAIOIMIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYYHBIX METOAOB (HaOIIOJCHHE, W3MEpEHHE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO IMPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBA3SX € IpeameTaMu « OKpyKarolnui MAPY,
«Duzuka», «buonorus», «l'eorpadus», «Marematuka» U HOPMHUPYET KOMIIETCHIIUH,
HEOOXOAUMBbIE JIsl IPOAOJIKEHUS 00pa30BaHMsI B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydyeHne XuMUH CIOCOOCTBYET pa3BuTHIO y oOydaromuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKUIMOHAIBHOM  TPAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKH AaHAIM3UPOBATh HHGOPMAIIMIO, MPEACTaBICHHYIO B
paznuyHbIX GopMax. 3HAYUMOCTh MpPeaMEeTa I Pa3BUTHS >KMU3HEHHON KOMIIETEHIIUH
oOyuaromuxcst ¢ 3I[IP 3akimiouaeTcss B yYCBOGHMHM OCHOBBI XMMMUYECKHUX 3HAHMIM,
HEOOXOAMMBIX JJIA MOBCEIHEBHOM »W3HM;, HABBIKOB 3JI0POBOTO W 0O€30MaCHOro IJis
YeJI0BeKa M OKPY’KaIoIIEeW ero cpenbl o0pasza >KW3HU; (OPMUPOBAHUU SKOJIOTHMUECKOU
KYJBTYPHI.

[Iporpamma oTpaxkaeT coaep:kaHue OOYyYEeHHs] MpeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 3[1P. OBnanenune yuyeOHbIM
MpEeAMETOM «XUMHUSD» MPEACTABISIECT ONPENEIECHHYI0 TPYIHOCTh Il 0Oy4arouIuxcs
3I1P. D10 cBs3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHON JIEATCIBHOCTH, TEPUOTUICCKIMU
KOJIeOaHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM TaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHbIM HMHTEPECOM M HHU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

st mpeoposeHusT TPYAHOCTEM B M3YyYEHUU YUEOHOTO TpeaMera «XuMUsD»
HeoOxouMa ajanTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYyYaromMxcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIIOKHEHUE N3y4aeMOro MaTepuarna.

[Ipy wu3ydyeHUH XUMUU HEOOXOJMMO OCYIIECTBIISITH B3aUMOJECHCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

TeopeTnueckui Marepuall peKOMEHAYETCS M3ydaTh B MPOLECCE MPAKTUUYECCKOU
JesTebHOCTH. BO3MOXKHO BbIJIETIEHUE OTICIBHBIX YPOKOB Ha pelICHUE 3a7a4 B CBSI3U CO
CIIO)KHOCTBIO aHanm3a Tekcta oOyuarommmuca c 3IIP. Opranuyeckoe eIHMHCTBO
MPAKTUYECKOW ¥ MBICIUTEIILHON NIEATeTbHOCTH OOYYalolUXCs Ha ypOKaxX XUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO OA3UCHBIX XUMHUYECKHX 3HAHUU U
ymenuit. Ocoboe BHUMaHHE MPU U3YYEHUH XUMUU YAENAETCS U3YyYEHHIO «CKBO3HBIX)»
MOHATHI U (OPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.
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IIeJIl/I U 3a1a'I1 U3YyUYCHUS y‘l€6HOI‘O nmpeamerTa «XHMHUSD»

Obwue yeru w3ydeHHWss y4deOHOro mpeamera «XHWMHS» TPEICTABICHBI B
[IpumepHoii  pabGodeil mporpamMmme OCHOBHOTO obmiero  oOpazoBanusi. OHH
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HA pPa3BUTUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOuiel KylnbTypbl. OO0yueHHEe yYMEHHUIO YUUTHCS U
IPOJI0JIKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OAHOU U3
BaKHEHITNX QPYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

Jns obywaromuxcs ¢ 3IIP, Tak ke, Kak U JUIsl HOPMATHUBHO Pa3BUBAIOLUXCS
CBEPCTHHUKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3oBaTEILHYIO porpammy,
JOMUHHUPYIOIIEE 3HAUEHUE MPUOOPETAIOT TAKUE Yyeiu, Kak:

* ¢hopMUpPOBAHHE  HWHTEIUICKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TPUHATUIO  PEIIEHUH, CIOCOOHOM
aanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMS Ha CHUCTEMAaTUYeCKOe NPUOOIICHUE YydYalluxcs K
CaMOCTOSITEJIbHOM II0O3HABATEIIbHOW NIESTENbHOCTH, HAYYHBIM M MPAKTHYECKUM
METO/IaM TO3HaHUs, (HOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

= oOecrieueHue yCIOBUM, CIIOCOOCTBYIOIIMX MTPUOOPETECHUIO 00YUYAIOIIIMMUCS OTbITA
pPa3HOOOpa3HOU JIESITEIIbHOCTH, TTIO3HAHUS U CaMOIIO3HAHUS, KJIIFOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMITIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAYEHUE JI PA3IUYHBIX
BUJIOB JICSITEILHOCTH;

* (dhopMUpOBaAHUE YMEHUM OOBSICHSITH U OLICHUBATH SIBJICHUS OKPYKAIOIIEro MUpa Ha
OCHOBAHWHU 3HAHUU U OMBITA, MOJYYEHHBIX NPU U3YUYCHUN XUMUU;

* ¢opMupoBaHue y OOYYAIOMIMXCS TYMAaHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMUYECKUX 3HAHUU JJI BHIPAOOTKU HKOJOTHYECKH I1eJIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
310POBbS U OKPYXKAKOLIEW NPUPOIHOU CPEBI;

" pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis U HAMpaBICHHOCTH AaJlbHEHIIEro
oOy4eHus.

Kypc HanpaBiieH Ha pelieHne cneayomx 3aday, 00eCeUrBaIOLIUX PeaTnu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIbHOCTHOIO TMOJXO0J0B K OOYYEHUIO XUMHUU
obyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOT'O O0IIIEro 00pa30BaHUs:

* (GhopMHUpPOBAHHUE TMEPBOHAYAJIBHBIX CHUCTEMAaTHU3UPOBAHHBIX TMPEACTABICHUNA O
BEILIECTBAX, MX MPEBPAlICHUSAX W MPAKTUYECKOM MPUMEHEHUU; OBJAJCHUE
MOHATUMHBIM aNlapaToM U CUMBOJMYECKUM SI3BIKOM XHUMUHU;

" OCO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKd Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IMPEBPAIICHU HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB KAaK OCHOBbI MHOTMX SIBJICHUW JKUBOW W HEXKHUBOU
MPUPO/JIbL; YTIYOJIEHUE NPEICTaBICHUN O MAaTEPUATILHOM €MHCTBE MUPA;



" OBJIQJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTHU: CTIOCOOHOCTHIO aHATTM3UPOBAThH
1 00BEKTUBHO OTICHUBATH KU3HCHHBIC CUTYaAIlUH, CBSI3aHHBIC C XUMUEH, HABBIKAMHU
Oe3omacHOro oOpallleHusi ¢ BEIIECTBAMHU, HCHOJIb3YEMbIMU B TIOBCEIHEBHOM
KU3HH, YMEHHUEM aHAJIM3UPOBAaTh W IUJIAHUPOBATH JKOJOTUYECKH Oe30IacHOe
MOBEJCHUE B IIEJISIX COXPAHEHUS 3/I0POBbs U OKPYKAIOIICH Cpe/Ibl;

* (opMHpOBaHME YMEHUN YCTaHABIMBAThH CBSI3U MEXIY pealbHO HAOII0AaeMbIMU
XUMHUYECKUMH SIBIICHUSIMU M TPOIECCaMM, IPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOT000pa3us BEIIECTB, 3aBUCHMOCTh HX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" IpuOOpETEeHHE OMbITa MCIOJb30BAHUS PA3JIMUHBIX METOJIOB M3YUYEHHS BEIIECTB,
HAOJIIOICHUS 32 UX MPEBPAICHUSIMU TIPU MPOBECHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPECTABICHUNH O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX TpoOieM, B TOM YHCIEC B NPEIOTBpAICHUU
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

OcoGeHHocTH 0TOOpPa M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyueHune y4eOHOMY MpeaMeTy «XHUMUs» HEO0OXOAUMO CTPOUTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUM I YCBOCHHS MPOTPAMMHOTO MaTepuaia OO0y4YarolUMHCS C
311P. Bonpiioe BHUMaHHWE JOJKHO OBITH YJEJI€HO OTOOpY y4eOHOro Mmarepuana B
COOTBETCTBUH C MPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH 00I111ero 6a30BOTO YPOBHSI.
OH 1oJKEH 110 COIepKaHUI0 U 00BbEMY OBITh aIaNTUPOBAHHBIM Tt 0Oy4varoruxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMU 00pa30oBaTeIbHBIMU NOTPEOHOCTIMU. ClielyeT 00JIErYUTh
oBJaZeHUE MmaTepuasioM ooOyuawommumucs ¢ 3IIP mocpeacTBoM ero JAeTalbHOTO
OOBSICHEHHUSI C CHUCTEMaTUYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
MPUMEHEHUU 3HAHUM C HUCIOJb30BAaHUEM MPUEMOB AITOPUTMHU3AIMU U BU3YaAJIbHBIX
onop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHWe AJiA MOJHOLIEHHOTO YCBOEHHsSI YYE€OHOro MaTepuaia UMeeT
OTOpa Ha MEXKIMPEIMETHBIE CBSI3U BOIPOCOB, M3yYAEMbIX B JTAHHOM KYypCE, C TAKUMH
yueOHbIMU TpenMeramu  Kak «leorpadus», «®Pusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT >K€ Y4YeOHBI MaTepual C pas3HbBIX TOYEK 3pEeHUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIydIllleMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKpeIJICHUIO TIOJIYYEHHBIX 3HAaHUHM U MPAKTUYECKUX YMECHUH.

[Ipy MOATrOTOBKE K YpOKaM YYHUTENb JIODKEH MPEeIycCMOTPETh (GOPMUPOBAHUE Y
0o0yyJaromuxcsi YMEHUN aHaJIu3UpOBaTh, CPABHUBATH, 0000IIaTh U3yUYaeMbIil MaTepual,
IUTAHUPOBATh MPEJCTOSIIYI0 paboTy, OCYIIECTBISATH CAaMOKOHTposib. Heobxoaumo
MOCTOSTHHO CJICAUTh 3a MPaBUJIBHOCTBIO PEUeBOr0 OQOPMIICHUS BBICKa3bIBAaHUI
obyuatommxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMM TOBEIEHUSIM AeATEIbHOCTH oOydaronuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAUIIUN KOHTPOJh
COOJIFOICHUS TIPABWJI TEXHUKHU O0€30MaCHOCTU TPU MPOBEACHUHN J1a00paTOPHBIX padboT B
XUMHUYECKOM KaOWHETE.



IIpumepHbie BUABI AesTeJbHOCTH 00ydyawomuxcs ¢ 31IP, 00yciioBiieHHbIE 0CO0OBIME
0o0pa3oBaTeJIbHBIMH OTPEOHOCTSIMH U 00ecIeYUBaAIONINE OCMbICJIEHHOE OCBOEHUE
coJiep:KaHuM 00pa30BaHUsA MO NMPeAMeTY « XUMU»

Conepxkanue BUJIOB JeATelIbHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMU 00pa3oBaTeIbHBIMU TOTPeOHOCTSIMU. [loMuMO IUPOKO
ucrnonb3yeMblx B OOIT OOO o6mmx st BceX 00Yy4YaroIuxcsi BUAOB JEATCIbHOCTH
CleayeT YCWIUTh BHJBl JCATEIbHOCTH, CIEeUU(PUUYHBIE IS JaHHOM KaTeropuu
OOy4JaroIuxcs, JIsi 00SCIICYCHHSI OCMBICIICHHOTO OCBOSHUS COJACpKaHUs 00pa30BaHUS
M0 MPEAMETY: YCUIICHUE MPEIMETHO-MPAKTUYECKON NIEITEIHbHOCTH C aKTUBHU3AINEH
CEHCOPHBIX CHUCTEM; YEepeIOBaHUE BUJIOB JEATEIBHOCTH, 3aJCHCTBYIOMINX Pa3IUYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOCHHE MaTepualia ¢ ONMOPON Ha ajJrOpUTM; «IOLIArOBOCTH» B
M3YYEHUHM MaTepuasia; UCIOJIb30BaHUE JOMOJHUTEIbHOW BU3yalbHOM OMOpHI (TUIaHBI,
oOpas3Libl, CXEMBbI, Ia0JI0HBI, ONOPHbIE TadIULbI). /{1 pa3BuTusa y oOyuaromuxcs ¢ 311P
yMEHHs JieJlaThb BBIBOJIBI, (OPMHPOBAHMATPAMOTHOTO  PEUYEBOr0 BBICKA3BIBAHUS
HEO0OXOIMMO MCII0JIb30BaTh OMOPHBIEC cIoBa U Kimile. Oco60oe BHUMaHUE CICAYET
YACIUTH OOYUCHUIO CTPYKTYPUPOBAHHUIO MaTepHaia: COCTaBJICHNE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJCHHWE TaOJWI, COCTaBJieHHE KIacCU(PUKAIUA C
0003HaYCHHBIMU OCHOBAHUSMH JUIS KTaCCU(UKAIIMK U HATIOJIHEHHUE UX MPUMEPaMH U JIp.
[IpumepHast TeMaTu4eckass U TEPMUHOJIOTMYEcKas Jiekcuka cooTBeTcTByeT OOII
000.

Jns obyuarommxces ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuaaoM 1o mnpenmery. [lpoBoauTcs cneunuanbHas padbota Mo
BBCJCHUIO B AKTHBHBIH CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3ydaembie TepMUHBI BBOJSATCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yasIbHas
MOJ/IepKKa, alTOPUTMBI PAOOTHI C OMPEICTCHUEM, OITOPHBIC CXEMBI IS aKTyaIH3alluH
TEPMHUHOJIOTHUH.

MecTo yueOHOro npeamMera « XuMus»» B y4eOHOM IIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro 00pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUS» BXOIUT B
npeaMeTHy0 00sacTh «EcTecTBeHHOHAy4YHBbIE MPEIMEThD) U SIBISIETCS 00s3aTEIbHBIM
TUTS U3YUYCHHUSL.

VY4eOHbIM MIaHOM Ha €€ u3y4yeHue oTBeAeHO 136 y4eOHbIX YacoB — Mo 2 4 B
HeJeno B 8 1 9 kaccax COOTBETCTBEHHO.

Copnepxanue ydeOHOTO mpeaMera «Xumus», npeacraBieHHoe B I[IpumepHoit
paboueit nporpamme, cootBercTByeT GI'OC OOO, pazpadortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTesIbHOM MPOTpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHus MO y4eOHOMY
npeaMery  «XUMHs», COOTBETCTBYeT IlpumepHOM aganTUpPOBaHHOM  OCHOBHOWM
oOpa3oBaTeIbHOM MpOrpaMMe OCHOBHOIO 0OIIero oOpa3oBaHUS OOYUYaIOIIUXCS C
3a/1epKKON ICUXUYECKOTO Pa3BUTHS.



COHEPXAHUE YUEBHOTI'O ITPEAMETA «XUMU»

8 KUIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHS

[Ipenmer xumun. Porb xumuu 6 scusnu uenosexa'. Tena u Bemectsa. Pusnyeckue
CBOMCTBA BEIECTB. ATperaTHOE COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BemecTBa u cmecu. CriocoObl pa3nenenus cmecei. [IpaBuna 6e3onacHoro odopamieHus ¢
BCILIECTBAMU M JIA0OpaTOpPHBIM 00Opya0oBaHueM. [lonamue o memooax NO3HAHUA 8
Xumuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3IEMEHThI. 3HAKH (CUMBOJIbI) XUMUYECKUX
aneMeHToB. OTHOCHUTENIbHASI aTOMHasi Macca. [IpocTeie u cloXkHbIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (popmyna. BameHTHOCTh aTOMOB XUMHUUYECKUX DJIEMEHTOB. 3AKOH
nocmosancmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne M XHMHUYECKHE SBJICHHUS. XHUMHUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKUMM. YPaBHEHHUS XUMHUUYECKUX PEaKIUi. 3aKOH COXPAHEHHsS MacChl
BemecTB. Kiaccupukanus XUMUYECKMX Ppeakiuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeleHus, 0OMeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM MOCYAOU, C MpaBUIaMU
paboTel B jabopaTopuu U NnpuéMaMu OOpalleHus ¢ JTaODOpaTOPHBIM O0OPYIOBAHUEM;
U3Y4YCHUE U OMHCcaHhe (U3HUYECKHMX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIECTB;
HabmoieHre pu3nyecKux (TJIaBICHUE BOCKA, TASHUE JIbJla, pACTUpaHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALNs BOAbI) U XUMUYECKHUX (TOPEHHUE CBEUH, MPOKAITNBAHUE MEIHOU
MPOBOJIOKHU, B3aUMOJICUCTBHE Meja C KUCIOTOM) SIBIICHHWM, HAOJIOJICHHE W ONHUCaHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJCHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue ruapokcuaa meau (I1) mpu HarpeBanuu,
B3aMMO/IEHCTBUE Kele3a ¢ pacTBopoM coyid meau (II));u3ydenue cnoco0oB paszaeneHust
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BbIMIAPUBAHUE, JAUCTHUIUISIIUS,
xpomatorpadusi), MPOBEICHUE OUYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJbTaTOB TMPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO37IaHUE MOJIEJICH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelllnne npeaCcTaBUTEIM HEOPraHMYECKUX BellecTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopog — snemMeHT W TpocToe
BelecTBO. HaxoxkaeHrne Kuciopoia B MpUpoe, GU3NIECKHEe U XUMHUYSCKHUE CBOWCTBA.
Peakiuu ropeHHs MPOCTBIX M CIOXKHBIX BemiecTB. CIocoObl MOMydYeHUs KHUCIopoaa B
naboparopuu u npomviuiienHocmu. Ilpumenenue kuciopona. Ilonstue o6 oxcumax.
Kpyrosoport kucnopoaa B npupoje. O30 — aniompontas Mooupukayus KUciopood.

Tennosoii 2¢hpexm xumuueckol peakyuu, mepmoxuMuiecKue ypagHeHus, 3K30- u
SHIOTEPMHUUYECKUE PEAKIUU. TONIUBO: Ye0oub U MemaH. 3acpsa3Henue 8030yXa, YCUleHUe

! 311ech 1 aTee KypCHBOM 0G03HAYCHBI TEMBI, H3ydeHHE KOTOPBIX IIPOBOINTCS B 03HAKOMHTEIBHOM Iu1ane. Ilemaror
CaMOCTOSTENILHO ONpe/elisieT 00beM H3y4aeMoro MaTepHara.
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NAapHUK08020 2¢hhekma, paspyuierue 030H08020 CJOsl.

Bonopoa — anemeHT u npocroe BemecTBo. HaxoxneHue Bogopona B MpUPOJE,
du3nyueckrue U XMMHUYECKUE CBOMCTBA (Ha MpUMeEpe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCcoObl nonyuenus. [IoHsITHE 0 KUCIOTAaX U COJSX.

KonuuectBo BemectBa. Monbs. Monsipast macca. 3akoH ABoraapo. MoJisipHBIii
00BEM ra3oB. Pacuetsl mo xumudeckoi popmyse. PacueTsl MaccoBOil JOIM XUMUYECKOTO
3JIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MACChl, MOJISIPHOTO 00beMa
ra3oB. PacuéTel o XuMHUYECKUM YPaBHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee coctaB, cTpoeHHe U MOJICKYJIBl. Boda kak
pacmeopumens. PacTtBopbl. [lonuamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACEOPAX.
llonamue pacmeopumocmu eewecmé 6 6ode. Pacduer MaccoBOM II0JM BeEIIECTBA B
pacTBope (MpOLIEHTHAsl KOHIIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodcenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
80006l 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl ~ HEOPraHUYECKHUX COCIMHEHUN. Knaccuduxanus
HeOpraHudeckux coeauHeHut. Oxcuupl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (Il)), nomenxnamypa. llonyuenue u XUMUYECKUE CBOMCTBA OKCHUJIOB
(B3aumojieiicTBUe C BOJOM, Kucimoramu, Iienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoMeEHKnIaTypa OCHOBaHUM.
®u3NUECKUEe M XUMHYECKHE CBOMCTBA OCHOBAHWUM (B3aUMOJICMCTBHE C OKCHIAMH
HEMETaJUIOB, KUCIIOTaMH, COJIsIMU). [lonyuenue ocHo8auu.

Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBOMCTBa (B3aMMOJEHCTBUE C METaUIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, HA MIPUMEPE COJITHOM U CEPHOU KUCTIOT), cnocobsl nonyyenus. P akTUBHOCTU
MetaiioB H. H. bekerosa. Conu (cpeliHue): HOMEHKIIATypa CoJIeH, cnocobwl noayvueHus,
B3aMMO/ICHCTBUE COJIEN C METallIaMH, KUCIIOTaMU, IIEJI0YaMU U COJISIMU, TPUMEHEHUE.

[Tonsitue 00 amdoTepHbIX TUAPOKCHAAX (HA HpUMEpe UWHKA U ATIOMUHUL):
Xumudeckue ceoucmea (83aumooelicmsue ¢ KUCIOMAaMU U werouamu, pasilodxceHue npu
Hazpeeanuu) u noaydeHue.

['eHeTnueckass CBs3b MEXKAY KiIacCaMH HEOPraHWYECKUX  COEIMHEHUM.
['eneTnueckue psabl.

XUMUYECKHI HKCTIEPUMEHT: KAUYECTBEHHOE OIPEJETICHUE COJAEPKaHUs KUCTIOpoa
B BO3/lyX€; MOJIYYCHUE U U3YYCHHE CBOMCTB KUCIOPOa; HAOIIOJEHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHMS U MPEKpaIIeHus: ropeHus (rmoxapa);
03HAKOMJIEHHE C 00pa3liaMu OKCUOB M OMKMCAHHE UX CBOMCTB; MOJYUYCHUE U U3yUYCHHE
CBOMCTB BOJIOpoJia (TopeHue); HabMoaeHne 00pas3oB BEMIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPacTBOPEHHS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0JIEN pACTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBHE BOJBI C METAJIJIaMU (HAaTpUEM U KajibIlueM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB); OMNpPEIEICHUE pPAaCTBOPOB KUCIOT U WLIEJNOYEH C TOMOUIBIO
WHIUKATOPOB; HCCIIEJOBaHUE 00Pa3I0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;



HaOIIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PAacTBOpPax KHUCJIOT M IIETOYCH;
n3yueHue B3aumojierictBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIIOTHI, KUCIOT C
METaJUIaMH, pPEaKUWil HEUTpalM3aluH; T[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pacTBOPA COJIU; PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme Kiiaccbl HEOPraHMIECKUX COECIUHEHUI.

Iepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumn4yeckux iemMeHToB /. . MenneneeBa. CtpoeHue aToMOB. XUMHYECKasA

cBs13b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[TepBbie OMBITKY KJIaCCU(PUKAIIMU XUMHUECKUX 3JIeMeHTOB. [loHaTHE 0 rpynmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IICIOYHO3EMEIbHBIC METaJUIbI, TAJIOT€HbI, HHEPTHBIC
rasbl). Anemenmyl, Komopwvle 06pa3yiom amgomephsvle OKCUObL U SUOPOKCUODL.

Ilepuonnueckuit 3akoH. Ilepuomuueckass cucremMa XHUMUUYECKHX DJIEMEHTOB
. U. Menneneea. Koporkonepuoanas u orurnonepuooras dhopmsl [lepuognaeckoit
cucteMmbl xumuueckux sneMeHToB Jl. 1. Menaeneesa. [lepuobl u rpynibl. PU3ndecKui
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpoeHHUE
ANIEKTPOHHBIX 000J04YEK aTOMOB NEPBBIX 20 XxuMUYeckux 3iemMeHToB Ilepuonnueckoi
cucrembl JI. WM. MenneneeBa. XapakTepUCTMKAa XHMHYECKOIO OJJIEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme J[. 1. Menaeneena.

3akoHomepHOCMU UBMEHEHUsL CBOUCME INEMEHMO8 MANbIX NEPUOO08 U 2JLAGHbLIX
noocpynn, 8 3A8UCUMOCHMIU OM  AMOMHO20 (NOpAOK0B020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 OJisl
pazeumus Hayku u npaxmuxu. /{. M. Menoenees — yuénwiil u epaxrcoanun.

Xumuyeckass cBsi3b. KoBaneHTHas (mojsipHass W HEMOJISIpHAsi)  CBSA3b.
InekmpoompuyamenbHOCmb amomo8 Xumudeckux snemenmos. IoHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl
OKHCJICHHS U BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEH.

XUMHYECKUI OJKCIEPUMEHT: W3yuyeHHe oOpaslloB BEIIECTB METaUIOB U
HEMETAJUUIOB; B3aUMOJEHUCTBUAE TUIPOKCUAA LIUHKA C PACTBOPAMH KHCJIOT U IIEIIOYEH;
IIPOBEJICHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHre, peakiuy pa3aoKeHus, COSTUHECHHUS).

MesxknpeaMeTHbIe CBA3H

Peanuzanusga MeXNpeAMETHBIX CBA3CM NpU M3YYEHHMM XHMHU B 8§ Kiacce
OCYILIECTBIISIETCS YEPE3 UCIIOIB30BaHUE KaK OOIHUX €CTECTBEHHO-HAYUYHBIX TTOHSATUH, TaK
U TIOHATHUH, SBISIOIIUXCS CUCTEMHBIMHU JJIi OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YyHOI'O IIMKJIA.

OO6mIue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHUHTE3, Kilaccuukamus, NEPUOJIUYHOCTh, HAOMIOJACHUE, HKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: MaTepus, aToM, BJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUI, MU30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUUYECKUN 3apsif, BEIIECTBO, TeEJO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ra3, (PM3MUECKHE BEIMYUHBI, SIUHUIIBI U3MEPCHHS,
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KOCMOC, IJTaHEeTHI, 3BE311b1, COITHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPAIbI, TOPHBIC MTOPOJIbI, TOJIC3HBIC
HCKOIIaeMbIe, TOIUTMBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKAS peaKUUs

[lepuognuecknii 3akoH. llepmoanueckas cucremMa XHUMHUYECKHX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOICTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KaJblUsd U UX COCAUHEHUN B
COOTBETCTBHUH C MOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoil CUCTEME U CTPOECHHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUAbl XUMHYECKON CBSI3U. THIBI KPUCTALTMYECKUX
PELIETOK, 3A8UCUMOCMb CEOUCME Beujecmed Om Muna KpUCmailudeckolu peuémxu u
8UOA XUMUYECKOU CBA3U.

Knaccudukanuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBHaIbHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaMm
HEOPraHMYE€CKUX COCAUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuys XMMUYECKUX peakluil Mo pa3IMyHbIM MpU3HaKaM (IO YUCIY U
COCTaBYy YYacCTBYIOIUX B PEAKUUHU BEIIECTB, O TEIUIOBOMY 3((PEKTy, IO U3MEHEHHIO
CTENEHEH OKHUCJICHUS] XUMUYECKHUX DIJIEMEHTOB, MO 00pamumocmu, nNo YUaCmuro
Kkamanuzamopa). IK30- U SHAOTEPMUUECKUE peakluu. 1epmoxumuyeckue ypasHeHusl.

Ilouamue o cropocmu xumuueckou peaxkyuu. Illowamue 06 obpamumvix u
HeoOpamumulx Xumudeckux peaxyusx. [lonamue o0 20MO2eHHbIX U 2emepO2eHHbIX
peakyusx. Ilonsmue o xumuueckom pasrosecuu. Cmewjenue Xumuyecko2o pasHo8ecusl.
Daxmopwl, 6IUAIOWUE HA CKOPOCHL XUMUYECKOU PeaKyuu U NOA0HCEeHUe XUMUUECKO20
PpasHogecus.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkunu, 3JIEKTPOHHBIN OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCIIOIB30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJIUTHYECKON IUCCOLMALNHU. DIEKTPOIUTHYECKAS IUCCOLUALIMS.
DJIEKTPOJIUTHI U HEIEKTPOIUThl. KaTHOHBI, aHWOHBI. Mexanusm ouccoyuayuu eeuecmas
C Pa3IUYHLIMU 8uoamu xumudeckou cesasu. llonamue o cmenenu ouccoyuayuu. CUIbHbBIC
1 cia0ble DIIEKTPOITUTHI.

Peaknimm moHHOrO OOMEHa. Y CIOBHUS MPOTEKAaHUS PEaKIMil MOHHOTO oOMeEHa J0
KoHUA. [ToHbIE U COKpaAlIEHHBIE HOHHBIE YPABHEHUS peaklui. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMM W COJ€ll B CBETE MPEACTaBICHUN 00 AJICKTPOIUTHIECCKOM
mucconuannu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTHOHBI W AHHUOHBIL:
XJIOpUA-, OpoMuUI-, HOAUA-, Ccyinbdar-, KapOboHaT-, cwiMkaT-, (ocdar- aHHUOHBI,
TUJPOKCUA-UOHBI; KATHOHBI aMMOHUSI, MATHUS, KaJIbITUs, aTIOMUHUS, Kee3a (2+) u (3+),
Menu (2+), UHKa, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPax.

XUMHUUYECKUIM SKCIIEPUMEHT: O3HAKOMJICHME C MOJEISIMU KPUCTALIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB M HeMeTauloB (rpadura u anmasa),
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CIIOXKHBIX BEIIECTB (XJIOpUAA HATPUA); HCCIEAOBAaHUE 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKON pEeakuuud OT BO3ACHCTBHS pPa3MMYHBIX (DAKTOPOB; HCCIIETOBAHHE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLIECCA TUCCOLMALINKI KUCIOT, IET04YeH 1
coiiei  (BO3MOXXHO  HCIOJB30BAaHME BUJIEOMATEPHUANIOB); TMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKUA TPOTEKAaHUs peakiuil MOHHOro oOMeHa (0Opa3oBaHMe
ocajika, BbIJIEJICHHE ra3a, 00pa3oBaHHUE BOJIbl); ONBITOB, WUIIOCTPUPYIONINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peaKIMil  (rOpeHue, peakiuu  PaslIoKeHHUs,
COCIMHEHHUS); pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAaYeCTBEHHBIX
peaKuuii Ha HOHBI; PEIICHUE PKCIEPUMEHTAIbHBIX 33/1a4.

HeMmeTa/ibl 4 MX COeITMHEHUSA

OO6miast  xapakrepucTuka ramoreHoB. (OcCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u puandeckrue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIAMH,
HEMETAJUIaMH — BOJIOPOJOM U KHUCIOPOAOM, uernouamu). Xnopoopopod. CoisgHas
KUCJIOTa, XWUMHYECKHE CBOWCTBA, noJayuYeHue, TPUMEHEHHUe. Jleticmeue xaopa u
X710p08000po0a Ha Opeanusm yenogeka. BaxkHeWIne XJIOpUAbl U UX HAXOXKICHUE B
IpUPOJE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSA
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u ¢uU3MUECKHE CBONCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPBHI.
AmnotpornHbie  MOAU(HUKAIIMKA KHCIOpPOJa M CEephl. XHUMHUUYECKHE CBOMCTBA CEpHI
(B3ammonelcTBHE C Hememanlamu — BOJAOPOJOM W KHUCJIOPOJOM, METaJUIAMM,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kuciomamu). CepoBONOPOA: CTPOCHHE,
du3nueckue U XMMHUYECKHE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJIbHBIC CBOWCTBA).
Oxcunpl cepbl Kak MPECTABUTETN KUCIOTHBIX OKCUA0B. CepHas KucinoTa: pusndeckue
U XuMmuyeckue cBoicTtBa (obmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCTBEHHasl peakuus Ha cyib(aT-uoH. CepHHUCTass KUCIOTA. Xumuueckue peaxyuu,
nexcawjue 8 OCHO8e NPOMBIUIEHHO20 CHnOCoDA NOJYYeHUs CEepHOU  KUCTIOMBb.
Haxoxnenue cepol u €€ coequnennii B npupoje. [I[pumMenenue cepol 1 €€ COEAMHEHNH B
ObITY M B TMPOMBILUICHHOCTU. Xumuueckoe 3azps3HeHue okKpyycaiouel cpeobl
COeOUHEHUSAMU cepbl (KUCTIOMHbLE 00HCOU, 3a2ps3HeHUe 8030YXAd U 8000EMO8), CNOCOObL
€20 npedomepaeHus.

OO6mast xapakTepucTUKa 3JIeMEHTOB V A-rpynibl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azora u pocdopa, XxapakTepHbIE CTSIICHU OKHCICHUS.

A3oT, pacmpocTpaHeHHE B TpHpojAe, (PU3WUecKne W XUMHUYECKHE CBOWCTBA
(B3auMoOJEiCTBHE C METaJUlaMHM M HEMETalIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
KpyroBopor aszora B mpupone. AMMmuak: (GU3NUECKHE MU XHUMHYECKHE CBOWMCTBA
(oKHuCIIEeHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue u npumenenue. Conm
aMMOHUS: COCTaB, (PM3NUYECKUE U XUMUUYECKHE CBOICTBA (pa3iokeHue, B3aUMOICHCTBHE
Co IenoyaMmu), npumeHeHue. KadecTBeHHass peakiys Ha HOHbI aMMOHUS. A30THas
KUCJIOTa, €€ (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (oOume u crnernuduueckue),
nonyuenue. Hutpatsl (paznoxenue). A3oTucras kuciiora. Mcnosnb3oBaHME HUTPATOB U
COJIE aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX YI00peHuil. Xumuueckoe 3azpsaznenue
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OKpYHCaloweli cpeovbl CoOeOUHEHUAMU a30ma (KUCIOmMHble 00HCOU, 3a2ps3HeHUe 8030YXa,
nou8wvl U 6000EMOB).

dochop, arromponuvie moouguxayuu gocgopa, HU3NIECKUE U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMH, HEMETaIaMH, KOHYEHMPUPOBAHHbIMU
asomuoti u ceproui kuciomamu). Oxcun dochopa (V), oprodochopHas kucnora:
duznueckue M XMMHYECKHE CBOWCTBa, noayuenue. Illowamue o0 MuHepanibHbix
yooopeHrusax: Humpamsl u gocpamol. Ilonsmue o komniekcuvix yooopenusx. OOmas
XapakTepucTuka 3aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB yTiepoja U
KpeMHHs. BajneHTHOCThP W XapakTEpHBIC CTETMCHW OKHCJICHHUS aTOMOB YIJIEpoja H
KkpemHusi. Pacipoctpanenue yriepoia B IpUpPOE, XapaKTEPHBIC CTENIEHN OKUCIICHHSL.

Yrnepon, amnorpornHble Moaudukamuu (rpadur, anmasz), QU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOICHCTBHE C METAJIJIaMH, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). ApncopOuus. Kpyrosopor
yraepoja B npupose. OKCUabl yriaepoja, Uux (PU3nYecKrue U XUMHYECKUE CBOIWCTBA,
MOJIyYeHHE U TIPUMEHEHHUe, JCHCTBHE Ha OpraHu3M 4eloBeKa. JKojnocuuecKue
npoobaemvl, ces3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
KIUMama, NAapHUukoewli 3¢@gexkm. YTOIbHAsA KHUCIOTa U €€ COJiM, uX (PU3UYECKUE U
XUMUYECKUE CBOMCTBA, no1yueHue u npumerenue. KauectBeHHas peakiys Ha KapOoHaT-
noHbl. Vcnons3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTA U CETHCKOM
XO35HCTBE.

OOmue mpeacTtaBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriepoja (Ha mpuMepe MeTaHa, dTUJICHA, TaHOJa, YKCYCHOM KUCTOTHI. Hx
cocmas u xumuieckoe cmpoenue. Knaccugpurayusn opeanuveckux gewyecms. Ilonstue o
OMOJIOTUYECKHA BaKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yIIeBOAaX — U UX POJIH B )KU3HU
qyenoBeka. MamepuanbHoe eOUHCME0 OP2aHUYeCKUX U HeOP2AHUYeCKUX COeOUHeHUII.

KpemHuuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOWCTBA (Ha MpuUMepe
B3aMMOJICUCTBHS C METAJUIAMH U HEMETAJNIaMHU ), noJyderue u npuMmenenne. Coedunernus
KkpemHusi 8 npupooe. Qowue npedcmasienus 0o oxcuode kpemuusa(lV) u xpemmuesoil
kucnome. Cunukamel, pusuyeckue u Xumuieckue ceolcmaed, NojyyeHue U npuMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U O0p.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamuka, CMeKIo, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNOIBL3068AHUSL CIPOUMETLHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUZHU.

XWMHYECKUN DKCIIEPUMEHT: H3ydeHHE OOpa3I0OB HEOPTaHWYCCKHUX BEIIECTB,
CBOMCTB COJISHOW KHCIIOTBI; MTPOBEACHUE KAYCCTBEHHBIX PEAKIMN Ha XJIOPHU-WOHBI U
HAOJIFOICHAE TPU3HAKOB WX IPOTEKAHUS; OIBITHI, OTpakaromue (Qu3ndeckue u
XUMUYCCKHE CBOWCTBA TaJOTCHOB M HMX COCAWMHCHUH (BO3MOXHO WCIIOJb30BAHHC
BUJICOMATEPUAIIOB);  O3HAKOMJIEHHE ¢ oOpa3naMu  XJOpUI0B  (TalIOTE€HUIOB);
O3HaKOMJICHHE C oOpasliaMH cepbl M €€ COCAMHCHHUSAMHU (BO3MOXKHO HCIIOJIh30BaHUC
BHJICOMATEPHAIIOB); HAOJIOJCHUE TIpollecca OOYrIMBaHUSA caxapa IOJ JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3yUY€HUE XUMUYECKUX CBOMCTB pa30aBICHHOU
CEPHOW KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOM pPeakilny Ha Cyib(aT-uoH U HAOII0IeHNE
MpU3HaKa e€ MPOTEKaHUsI; 03HaKOMJICHHE ¢ (DU3UYECKUMHU CBOMCTBaAMU a30Ta, ¢hocdopa
U UX COCIMHECHHH (BO3MOYKHO MCIIOJIH30BaHNE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX
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U QochopHBIX yI0OpEeHHIt; TOTyuYeHuEe aMMUaKa U U3Y4eHHE ero CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdhaT-MOH WM U3yueHUE NMPU3HAKOB HMX
OPOTEKaHUs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEIbIO
(BO3MOKHO MCHOJIb30BAaHUE BUICOMATEPHUAITIOB); U3yUYEHUE MOJEIEH KPUCTAIIIMUECKUX
pemérok anmasa, rpadura; 03HAKOMIIEHHE C MPOIECCOM aAcOpOLUU PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM MPOTHBOras3a; IOJyuyeHHUE
YIJIEKUCIIOTrO Ta3a M HM3Y4YEHHME €ro CBOMCTB; MPOBEACHUE KAYECTBEHHBIX pEakLUUi Ha
KapOOHaT- ¥ CWJIMKAT-UOHBI U W3Y4YEHHME NPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHUE C
OPOAYKIHMENW CHIIMKATHON IMPOMBIIIIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHenre HEMETaIIIbl U UX COCTUHEHUSY.

MeTasuibl 1 MX COETUHECHUS

OO01mast XapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxkeHus B llepuoanueckon cucreme xumudeckux anmemeHToB [[. . Menneneesa u
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBsi3b M METalUIMYecKas
KPUCTAJUINYECKAsE PEMIETKA. OJEKTPOXUMUYECKUM PpsAN  HANPSHKEHWM METAJUIOB.
du3nvecKkue U XMMHUYECKHE CBOMCTBA METAIIOB (B3aUMOJICHCTBHE C KHCIOPOJIOM,
BOJIOM, kucioTtamu). Obwue cnocodovl noayuenus memannod. llonamue o koppo3uu
Memarnnos, OCHO8Hble Cnocobvl 3awjumel ux om xopposuu. Cniagvl (cmanb, 4yeyH,
O0panoOMutUll, OPOH3a) U UX NPUMEHEHUe 8 ObLMY U NPOMBIULIEHHOCHIU.

[Ilenounsle MeTaiuibl: MOJIOXKEHUE B llepuoguueckod cuCTEME XUMHUYECKUX
anemeHToB /l. 1. Menneneesa; ctpoenue aroMoB. Haxoxnenue B npupozae. duznueckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HATPUS
u kanus. [IpumeHeHne menoYHbIX METAUIOB U UX COCTMHEHUH.

[IlemoyHO3EeMENBHBIE METAJJIBI MATHUHM M KATBLHK: MOJIO)KEeHUE B [Ieprnoanueckoit
cucTeMe XuMu4eckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOKICHUE
B npupozae. OuU3nyeckue M XUMHUYECKHE CBOWCTBA MArHMs M Kajpuus. Baxuenmwe
COCMHEHUs Kaiblus (OKCUI, THIPOKCHUI, COJH). JKécmrxocmb 60061 u cnocobwl eé
YCMpaHeHus.

AJIIOMUHUN: TI0JI0KEHHE B [leproanuecko CUCTEME XHUMHUYECKUX DIEMEHTOB
J. U. Menneneesa; CTpoeHHME aroMa; HaxoXkAcHUE B mpupoae. Pusnueckue u
XUMUYECKUE CBOWCTBA aIIOMUHUA. AMQOTEpHbIE CBONCTBA OKCHJIa U THUIPOKCHAA
AJTFOMUHMUSL.

Kenezo: monoxenue B lleproanyeckor CUCTEME XHUMHUYECKUX 3JIEMEHTOB
J. 1. MengeneeBa; CTpOEHHE aroMma; HAxXOXAEHUE B mpupoje. Pusnyeckue u
XUMUYECKUE CBOMCTBA Keje3a (B3aMMOJEHCTBUE C METAJUIaMU, KUCIIOTAMHA U COJISIMH).
Oxkcuppl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noIyUeHUe.

XUMHYECKHUH SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METAJUIOB M CIIABOB, UX
¢u3HUeCKUMU CBOWMCTBAMM, M3YYCHHE PE3YyJIbTATOB KOPPO3UH METALIOB (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIORB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCUAA KAJIbIUS U
HATpHs C BOJOM (BO3MOXKHO MCIIOJIb30BAHKUE BUIEOMATEPHAJIOB); UCCIEIOBAHUE CBOMCTB
KECTKOW BOJIBI; TpoIlECCa TOPEHUS Kejie3a B KUCIOpoJe (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KaY€CTBEHHBIX PEAKIIUM HA UOHBI (MarHusl,
KaJblus, amoMuHus, nuHka, kene3a(ll) u sxenesa(Ill), meau(1l)); nabmronenue u
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ONKCAHUE MPOLECCOB OKPAIIMBAHMS IUIAMEHM WOHAMHU HATpUs, KU M KaJIbLHUA
(BO3MOKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOMICTB
THJIPOKCH/Ia AIFOMUHHUS M THIPOKCHUIA [IMHKA; PEIICHNE SKCIEPUMEHTANIBHBIX 3a4a4 110
Teme «BakHelre MeTanibl U UX COEIUHEHUS.

Xumusa u okpyxncarowan cpeoa

Hoevle mamepuaner u mexnonocuu. Bewecmea u mamepuanvl 6 no8ceoOHesHOU
JHCU3HU HeNoseka. Xumus u 300posve. bezonachoe ucnonvsoganue eewjecms U
Xumudeckux peaxyuti 68 owmy. Illepsas nomows npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKONOSUYECKOU 2paMOmHocmu. Xumuyeckoe 3azps3HeHue
oKpycaroweli cpedwvl (npedenvrasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peUleHUU IKOTI02UYeCKUX NPOoOIieM.

Ilpupoonvie ucmoyHuxu yeneeo0opooos (y2oib, NpUpooOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepaboOmKuU, uUx poib 6 OblMy U NPOMbIULLEHHOCTU.

Xumuueckuii dKCnepumenm: usyueHue oOpazyo8 Mamepuaios (Cmekio, Cniagol
Memannos, NOaUMepHble Mamepuabl).

Me:xnpeamMeTHble CBA3M

Peanmnszanyss MeXIpEOMETHBIX CBSI3€d NpH HU3YYEHHH XHMHUU B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIb30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHATHUH, SIBJISIIOLIUMXCS CHUCTEMHBIMU JUISL OTHEJBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKIIA.

OO111e ecTeCTBEHHO-HaYYHbIE OHATHUS: HAy4HbIHN (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CHUHTE3, KiaccuuKauus, NEpPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMpOBaHUE, M3MEPEHHE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3((EKT, TexHoaorus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUNA 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAJUIMYECKash pEIIETKa, CIUIABbl, (U3HUECKHUE
BEJIMYMHBI, €IUHULBI HM3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorus: ¢dotocuHTe3, ApixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJbHBIC
yI00pEeHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PAOOT:

1. JlaGopaTtopHoe oOopymoBaHWe U TIpUEeMBI oOpamieHuss ¢ HuM. [IpaBuna
0e30macHoOi pabOThl B XUMUYECKON J1abopaTopuu.

2. OuncTKa 3arpsI3HEHHON MOBapEHHOM COJIH.

3. Ilpu3Haky NPOTEKAaHUSI XUMUYECKUX PEAKIIUM.

4. IlomydyeHre KUCIOpOAa U U3yUYEHUE €r0 CBOKCTB.

5. IlonyuyeHnue BOAOPO/Ia U U3YUEHHUE €r0 CBOMCTB.
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6. IIpuroToBieHre pacTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIE pacTBOPEHHOIO
BEIIIECTBA.

7. PemeHne OSKCIEPUMEHTAIBHBIX 3agady no TeMmMe «OCHOBHBIE KIJIACCHI
HEOPTraHUYECKUX COEAUHEHUID.

8. Peakunint HOHHOTO OOMEHA.

9. KauecTBeHHbIE peaklIMi Ha HOHBI B PaCTBOPE.

10. TlomyueHne aMMHuaka v U3y4€HHUE €T0 CBOWCTB.

11. TlomydyeHue yriaekuciaoro ra3a u U3y4eHue ero CBOMCTB.

12. PemieHne skcriepuMeHTAIBHBIX 3a7a4 o Teme «Hemeramwel IV — VII rpynn u
UX COCITUHEHUI.

13. Pemienue skciepuMEHTAIbHBIX 33]1a4 MO TeMe « MeTaJluTbl U UX COEAUHEHUSD.

[Ipn mpoBeneHHH TPAKTUYECKONM pabOThl KaXKIbI €€ JTam BBINOIHICTCS

oOyuatomumucsa c¢ 3[IP BmecTte ¢ yuuTenemM u 1oj €ro pykoBojcTBoM. Ha mocke
00s13aTE€JIbHO BBIBEIIMBAIOTCS TMpaBWiia TEXHUKUA O€30MacHOCTH, COOTBETCTBYIOIIME
JAHHOMY BHUJYy paOOThI, AAeTCs NpaBUJIbHAs 3amuch (OPMyn U yKa3bIBaeTCS LEIb
npoBeieHust padboThl. [Ipr HEOOXOAMMOCTH JaeTCsl BU3YAJIbHBIN aITOPUTM BBIMOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBITIOJHSIEMBIX JCUCTBUNA U
MOJIYYE€HHOTO pe3yJbTaTa.

HpI/IMepHLIe KOHTPOJBbHO-U3MEPUTECJIBHBIC MATEPHUAJIbI 10 XUMHUH

Jlns opraHu3alyy TNPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOydYaromMXCcd 110
MpEeAMETY NMPEAYCMOTPEHBI KOHTPOJIbHBIE PA0OThI, CAMOCTOSITENbHBIE PA0OTHI, 3aYETHI,
MpaKkTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3ylbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnseTcs MeTol NOJMBAPUATUBHOIO 3KCIIPECC-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEPTAMHU
ABJISIIOTCS ~ ONEPAaTUBHOCTb,  BBICOKAsh  CTENEHb  MHAMBUAYyaTW3allMM  3HAHUH,
CPaBHHUTEJIHLHO MaJible 3aTPaThl BPEMEHU U TpyJa Ha MIPOBEPKY OTBETOB 00YYArOIIUXCS.

st oOyuaromuxcest ¢ 3[IP Bo3MokHO u3MeHeHHEe (OPMYIMPOBKH 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalus IMpeaaraeMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OIICHOYHOTO) MaTepuaia: WCIOJb30BAHUE YCTHBIX W THCHBMEHHBIX WHCTPYKIIUH,
YNPOILEHUE IIUHHBIX CJIOKHBIX (POPMYIUPOBOK MHCTPYKIUH, pEIICHHE C ONOpOil Ha
aJropuTM, 0Opasell, UCIOIb30BaHUE CITPAaBOYHON MH(MOPMAIIUH.

KouTpoJubHbIe padoThl 10 TEMaM

B paboueit nporpaMme npeaycMOTpeHo 9 KOHTPOIBHBIX padoT:

Kommponvnas paboma Ne 1. llepBoHadayibHbIE XUMHYECKUE TOHSTHS.
XVWMHYECKHE 3JIEMEHThI. XUMHYCCKUE (POPMYIIBI M YPaBHCHHUS.

Konmponvnasa paboma Ne 2. Tlepuoaudeckas cUCTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopona. Okcupsl. I'openune. Bogopoa. KuciaoTsr.
Comn.
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Konmponvnasa paboma Ne 5. O60011eHIEe CBEACHUN 0 BAXHEHIINX KJIaccax
HEOPTaHUYECKUX COCTUHECHUM.

Konmponvnas paboma Ne 6. InekTpoauTudeckas JUCCOIUAIINS.

Konmponvnas paboma Ne 7. Hemetaiesl.

Konmponvnas paboma Ne 8. Metaiisl.

Konmponwvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTaHUYECKOU XUMUHU.
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I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHIMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh € pe3yJibTaTaMHu MPUMEPHOU paboyel mporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBanus. Hanbosnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJbBTATDI:

MOTHBALIMS K 00OYUYEHHIO U LIeJICHANpaBIECHHON TO3HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOIIOIEHUN 32 XUMHYECKUMU
DKCIIEPUMEHTAMU;

OpUEHTALUs Ha MpaBWIa WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30I1aCcHOTrO
NOBEACHUS IPU B3aUMOJACHCTBUU C XUMHUUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IpaKTHYECKOe U3yyeHue rnpodeccuil U TpyJa pa3IudyHOIo poja, B TOM UKCIE Ha
OCHOBE MPUMEHEHHUs U3y4aeMoro IMpeAMETHOro 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHAIIN3a);

YBaXXEHUE K TPYAY U PE3YJIbTATaM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPAaeKTOPUM OOpa30BaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuili u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOI'O OTHOIIEHUS K TPYAY;

OCO3HaHHUE CBOETO MOBEJIEHUS C TOUKH 3PEHMSI ONTACHOCTU MM 0€30MaCHOCTH JIsl
ce0s WK TSl OKPY>KAIOIIHNX;

OCHOBBI 3KOJIOTUYECKON KYJIBTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPHUEHTUPOBAHHOM
MPAKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHHWE TIOCJIEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHHUS
aJIKOTOJIsl, HApKOTUKOB, KypeHHs)) U UHBIX (GopM Bpena s (U3HYECKOro U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUH B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyUYCHHBIX B
X0J1e 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYalUIO, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCIHOJIB30BaTh HYKHYI0 HH(OPMALIMIO B COOTBETCTBHHU C
KOHTEKCTOM XKU3HEHHOM CUTYaIH.

METANPEAMETHBIE PE3YJIBTATBI

Osniadenue ynueepcaibHblMu y4eOHbIMU NOZHABAMEbHBIMU OCUICIBUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MMPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIJISITh CPaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB 1O 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSAM ISl YKa3aHHBIX JIOTUYECKUX OTIEPALIH;

CTPOUTH JIOTUYECKOE CYKIECHHUE MOCIIE MPEABAPUTEIBHOIO aHAIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATh ACUIMTEI HWH(POPMAIUH, JaHHBIX, HEOOXOIWMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MH(POPMAIIUIO U3 OJHOTO BUAA B APYroi (TaOIHIy B TEKCT U
mp.);

co3/aBaTh, MPUMEHSTh U TIPEOOPA30OBHIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX ¥ MIO3HABATEBHBIX 33]1a4 C IOMOIIBIO Me1arora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSI yCTAaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YUEHUS, TPUIMHHO-CIICJCTBEHHBIX CBSI3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

C TIOMOIIBIO TIEAAarora MWIA CaMOCTOSATEIHHO (OPMYIMPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTATAM MPOBEJECHHOTO HAOJIOICHMS], OTIBITA,

POTHO3UPOBATh BO3MOXKHOE PpPAa3BUTHE XHUMHYECKUX IMPOIECCOB U UX
MIOCJIEJICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIMIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
PEJIOKEHHON yueOHOM 3a7]auu U 3aJIaHHBIX KPUTEPUEB.

Osnadenue yrugepcanibHbiMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCIICHEUAMIUL

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpenesTh o0lue e,
pacnpenesnsiaTb POy, 10rOBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCbMEHHbBIE
TEKCThl C HMCIOJB30BAHUEM WILTIOCTPATUBHBIX MATEpUAJIOB JJisi BBICTYIUICHUS TEpe
ayJIUTOPUEN;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBbHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh MHAWBUIYAJIBHO W B TPYINE: HAXOAUTh 0OIIee
pelieHue W paspemaTb KOH(QIMKTHL HA OCHOBE COTJIACOBAHMSI TO3UIIMK M ydeTa
MHTEpeCcoB; GOpPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBaTh CBO€ MHEHHUE;

OIICHUBATh KAYECTBO CBOEr0 BKJAaJa B OOUIUNA MPOAYKT, MPUHUMATh U PA3IEsiTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MTPEAOCTABIECHUIO OTYETA NIEpe ] TPYIIION.

Osn1adenue yHUGEPCATbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

oOHapyxuBaTh M (OPMYJIHPOBATH YYEOHYIO MPOOJIEMy, ONPEHENsiTh Ieb
y4eOHOM JIeSITCIILHOCTH;

BIAJ€Th OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKU, TIPUHATUS PEHICHUH WU
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOM JIEATEILHOCTH;

COOTHOCUTH CBOM JICUCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJb CBOEH JEATEeNbHOCTH B MPOLECCe JOCTHKEHUS pe3ysibTaTa, OMPEACssiTh
CHOCOOBI ICUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSAIOILIECHCS CUTYallUEH;

JlaBaTh QJICKBAaTHYIO OLICHKY CHUTYallUM M TIpejjiarath IUIaH €€ H3MCHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH TIPH PEIICHUN yIeOHOMN
3a/1auuy;

MOHUMATh TPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPeOYeMbI pe3yibTaT
NEATEeIbHOCTH, OMNpEACNsITh TO3UTHUBHBIE HW3MEHEHUsS W HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTHCA K IPYrOMY YEJIOBEKY, Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHIO 00S3aTEILHOTO COJICP KaHMS,
YCTAHOBJICHHOTO JIAaHHOW MPUMEpPHON paboueill mporpamMMmoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue s y4eOHOTo TpeaMeTa
«XuMUsD», BUABl AEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX:

® MIPEJCTABIICHHUE O 3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBICHUM IPUPOIBL,

NOHUMaHuE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HayKd Kak 00JacTu

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KyJIbTYyphl M MPAKTHICCKOM

JESATETLHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE MECTa

XUMHH CPEJIA JPYTUX €CTECTBEHHBIX HAYK;

® BJIaJICHUE OCHOBAMM MOHITUWHOTO allapaTra U CAMBOJINYECKOTO S3bIKA XUMUU J1JIS

COCTaBJICHUsT (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKHUX

peakuuii (C omopoil Ha aNropuT™M Yy4eOHBIX JECUCTBHII); BIAJEHUE OCHOBaAMU

xumuueckoit HoMeHkIaTypbl (IUPAC u TpuBHanbHOI) U YMEHUE UCTIOIB30BaTh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 3a7a4 C IMOMOIIBIO YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJENIU Il OOBSICHEHHS CTPOCHUS aTOMOB M MOJIEKYJ IO

aJTOPUTMY C OIIOPOM HA ONPECIICHUS,

® IIPE/ICTABIICHUE O CUCTEME XMMUUYECKUX 3HAHUN U YMEHUE C MOMOLIBIO YUUTENS

MPUMEHATh CUCTEMY XWUMHYECKMX 3HAHWM I YCTAHOBJICHUS B3aUMOCBSI3EU

MEXIY M3YYEHHBIM MAaTE€pHalOM U MPHU MOJYYEHHH HOBBIX 3HAHWM, 4 TAKXKE B

MPOIIECCE BBIMOJHEHUST Y4YEOHBIX 3aJlaHUl U TpU paboTe ¢ HUCTOYHUKAMU

XUMHUYECKON nH(pOpMaIlUU, KOTOpasi BKIIOYAECT:

BAKHEHIINE XUMHUYECKUE TMOHATHUS: XUMHYECKHM SJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE U CII0XKHOE BELIECTBO, OJHOPOAHAs W HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJIIpHAsT MAacChl, KOJWYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMHYECKasi pEaKlusi, PEaKIUu COCIUHEHUS, pEeaKUUU pPa3jI0KEeHUs, peaKuuu
3aMEIICHHs], peaKIuu 00MeHa, TeTrIoBOM A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHYECKOTO AJIEMEHTA B COCAMHECHUHU, MACCOBas
JIOJIS1 ¥ IPOLICHTHASI KOHLIEHTpAIMs BEIECTBA B pACTBOPE, SIAPO aTOMA, SJICKTPUUECKUN
cloM atoma, aTOMHasi OopOUTallb, paguyC aToOMa, BaJICHTHOCTb, CTENEHb OKHUCJICHHS,
XUMHYECKasi CBA3b, JICKTPOOTPULATEIBHOCTD, MOJSApHAs W HENOJSApHAs KOBAJICHTHAA
CBsI3b, MOHHAS CBS3b, METAJIMYECKAsi CBSI3b, KpUCTANIMYECKas pelieTka (aToMmHas,
WOHHAs, METaJUIMYeCKas, MOJICKYJIsIpHasi), MOH, KaTHOH, AHUOH, DJIEKTPOJUT U HE
AJEKTPOJUT, DJEKTPOJIUTHUYECKAs  JUCCOLMAIMs, pPEaklMu HOHHOr0  OOMEHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMM, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJICHUE, DJIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMbIC U
HEOOpaTUMBIE PEAKIMU, CKOPOCTh XMMHUYECKOW pEaKluu, KaTalu3aTop, MpeneabHO
nonyctumas koHunentpauus (I11J1K), koppo3ust MeTannos, CrjiaBbl;

OCHOBOIIOJIArarolIMe 3aKOHbl XUMUHU: 3aKOH COXpaHEeHUs macchl, [lepuoanuecknii
3akoH JI. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XHUMHUU: ATOMHO-MOJICKYJISIPHASI TEOPHUsS, TEOPHUS DJIEKTPOJUTHUYECKOU
OUCCOLMALINY, a TAK)KE IMPEJICTABICHUS O HAyYHBIX METOAAaX MO3HAHHUS, B TOM YHCIIE
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AKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJIAX HMCCIEAOBAHUS BEIIECTB U MU3YUYCHUS
XUMHUYECKUX PEAKIIUN;

® MPE/ACTABIICHUE O MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB
(pamuyc aTroma, BJIEKTPOOTPUIIATEIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIABHBIX
MOATPYIINIAX) W DSJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSICHSITH CBS3b
MOJIOKEHUsT  3yeMeHTa B llepuognyeckod  CHUCTEME C  YHCJIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsif
anpa, OOIee YHCIO JJIEKTPOHOB), pPACHpEEICHHEM  JJIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX IMEPHUOJIOB, KAIUS U KaJIbLHS;
KIacCU(PUIMPOBaTh XUMHUYECKHE OJJIEMEHTHI C OIOpPOM Ha OMpeaeTCHUs
(bu3nYecKoro cMpIciia MUGPOBBIX JAHHBIX MEPUOIUUECKON TaOIUIIbL;

® yMEHHE KJIaCCU(PUIIMPOBATH XUMUUECKHE AIIEMEHThI, HEOPraHUYECKHUE BEIIECTBA U
XMMHUYECKHUE PEAKIIMU C OMOPOM HA CXEMBI; OMPEECIISITh BAJICHTHOCTh U CTETIICHb
OKHMCJICHHSI XHMHYECKHX DJJIEMCHTOB, BHJ XHUMHYECKOM CBSI3M M THII
KPUCTAJUIMYECKON CTPYKTYphl B COEAWHEHMSX, 3apsA]l MOHA, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAaHUM ), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AJITOPUTMY YUEOHBIX IEUCTBUM;

® YMEHHME XapaKTepu30BaThb C OMNOpPOH Ha cxeMmy (U3WYECKHME M XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPOI, IpaduT, aiMa3, KPEMHHH,
azot, ¢pocdop, cepa, XJI0p, HATPUM, KAJIU, MarHUM, KJIBITUH, ATFOMAHHH, KeJIe30)
M CIIOKHBIX BEIIECTB, B TOM 4YHCJIE MX BOJHBIX pacTBOpPOB (BojAa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUALI U THUApOKCcUAL MeTamuioB I - IIA rpymm,
amomunuda, menu (1), munka, xenesa (II u II), oxkcuner yramepoma (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTas, a3oTHas, hocdopHas, yroiabHas, KpeMHHEBas KHUCIIOTa WU UX COJIH);
ONUCHIBaTh C OMOPOM Ha IJIAH U KJIIOUEBBIE CJIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIe MPEABApPUTEIBHOTO aHalii3a IMOJ PYKOBOACTBOM MEJArora, MpUMEHEHUE
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX
MPEBPAIEHUN B PAa3JIMYHBIX YCIOBUAX, BJMSHHE BEIIECTB M XUMHUUYECKHX
MPOLIECCOB HA OPTAHU3M YEJIOBEKA U OKPYKAIOIIYIO MPUPOJHYIO CPENY;

e yMEHHE COCTaBIATH MO o0Opasly, CXeMe, alrOpuTMy YYeOHBIX JEeHCTBUM
MOJIEKYJISIDHBIE U MOHHBIC YPAaBHEHUSI peakiuid (B TOM YHUCJE PEAKIMH MOHHOIO
oOMEHa W OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WIUTFOCTPHUPYIONTUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYII HEOPTAaHMYECKUX BEIECTB, a
TAKXK€ MOJATBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBA3b MEXKIY HUMH;

® YMCHHE BBIUHUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJII0O XMMHYECKOTO 3JIEMEHTA B COCAUMHEHHH, MACCOBYIO
JIOJTFO BEIIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta3oB C
ormopoit Ha ob0mue (HOpPMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX PpEaKIUi W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M MaccCy
pPEareHToB WM MPOJIYKTOB PEAKIIMU C OMOPOW Ha 0Opasel], aJropuTM y4eOHBIX
JICHCTBUM;
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® BJAJCHUE OCHOBHBIMH METOJIaMHU HAYyYHOTO MO3HaHMs (HaOJt0IeHNEe, H3MEPEHHE,

HKCIEPUMEHT, MOJICIIUPOBAHUE) MPU U3YUYEHUH BEMICCTB U XUMUYECKUX SIBJICHUI

C OTIOPOIl HA aNTOPUTM Y4E€OHBIX ACHCTBUN; yMEHUE CPOPMYIHPOBATH MPOOIIEMY

U MPEJIOKUTH ITyTH €€ PEIIeHUs C TOMOIIBIO TIearora; 3HaHue OCHOB O€3011acHOM

paboThl C XMMHUYECKUMH BEIIECTBAMH, XUMUYECKON MOCYJ0M U 1abopaTOpHBIM

000pyIOBaHUEM;
® HaJIM4Me MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOUTUX

XUMUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOCTBOM YUUTENS C OOCYKICHUEM TIIaHa

pabOThI HIIK COCTaBICHUEM TaOIUIIBI:

M3YUYEHHE U ONKCaHue (PU3UIECKUX CBOMCTB BEILIECTB;

O3HAKOMJICHUE C PU3NYECKUMH U XUMUYECKUMHU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUTUE IPU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKInii;

U3Y4YEHHUE CIIOCOOOB pa3/ieNICHUs] CMECcel;

MOJIYYEHHE KUCIOPOJa U U3YUYEHHE €T0 CBOWCTB;

MOJIy4YE€HHUE BOJIOPO/Ia U U3YyUYEHHE €TO CBOWCTB;

MOJTYYEHHUE YTJIEKHUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTy4YE€HHE aMMHaKa U U3YYEHUE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOMCTB HEOPTraHWYECKUX BEIIECTB PA3TMUYHBIX
KJIACCOB;

MpPUMEHEHUE WHIUKATOPOB (JJTaKMyca, MeTUIopaHka U (¢eHondTanenna) s
oTpeIeICHHs XapaKTepa CpeJibl B paCTBOPaX KUCIIOT U IIEJIOYEH;

U3yYCHUE B3aMMOJICUCTBUSI KHUCJIOT C MeETallaMH, OKCHJIaMH METAaJlJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHI;

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccneaoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCHUIOB AJIIOMUHUS U IIMHKA;

pelieHrne  AKCHEpPUMEHTAIbHBIX 3aa4 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COETUHEHUIN;

pEelIeHrEe  JKCMEPUMEHTANIBHBIX 3a7ad MO0 TeMe  «DJIEKTPOJIMTUYECKas
JTUCCOLIAALIMSY;

pEIIeHNe PKCIEPUMEHTANBHBIX 3a/ad Mo Teme «Baxueirme HeMeTaubl U UX
COCIMHEHUSD;

pEIIeHNe SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BakHelIme MeTaibl U UX
COCIMHEHUSD;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEAKIIHMA
MOHHOTO 0OMeEHa;

KaueCTBEHHbIC pEaKIMM Ha MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAaxX HWOHBI:
XJOpua-, OpoMua-, UOAUA-, cyibdar-, docdar-, kapOOHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCH/I-MOHBI, KATHOHBI aMMOHMS, MarHus, KajbIlus, aFOMUHUS, Keie3za (2+) u
xenesa (3+), meau (2-+), IMHKa;

YMEHHUE TIPEJCTaBIIATh pPE3yJbTaThl dJKCIIEpUMEHTa B (Qopme BBIBOJIOB,
JI0KA3aTeNbCTB, TPA(PUKOB M TAOIUI] ¥ BBISIBJISITH SMITUPUIECKAE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHus ¢ BEIIEeCTBAMU, HCIOIb3yEMbIMU
B TIOBCETHEBHOM XU3HHU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETAX COCPEKCHHUS
3I0POBbS M OKpY>KaloIIeW MPUPOIHON Cpeibl; MOHUMaHHe Bpela (OMacHOCTH)
BO3/ICHICTBUS Ha JKMBbIE OPTaHU3MBbI ONPEIEICHHBIX BEIECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W MPEJOTBpAIllEHUs] HMX BPEIHOTO BO3JACHCTBUSA; IMOHUMaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YeJIOBeKa,

® BIAQJICHHE OCHOBAMH XHUMHYECKOM TPaMOTHOCTH, BKIIOYAIOMIEH yMEHHE
MPaBUJIBHO MCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpaJbHbIE YIOOPEHMS, METaUlbl W CIUIaBbl, MPOIYKTHl TMepepaboTKu
IIPUPOJIHBIX HCTOYHUKOB YTJIEBOOPOIOB (YIJIsl, IPUPOIHOTO ra3a, HeTH) B OBITY,
CETbCKOM  XO3SMHCTBE, Ha TPOU3BOJCTBE; YMEHHE NPUBOAUTH IPHUMEPHI
NPaBUIBHOTO MCIIOJIb30BaHMSI N3YYEHHBIX BEIIECTB U MaTEPHUAJIOB;

® YMEHHE YCTaHABJIMBATh CBS3M MEXKIY PEabHO HAOII0JAaEMbIMU XUMUYECKUMHU
SBJICHUSIMU U MPOLIECCAMU, TPOUCXOAUIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MMOMOIIBIO TIEAarora;

e mpejacTaBlieHHE O cdepax NpPoPecCHOHATBHON AESATENBHOCTH, CBS3aHHBIX C
XUMHEH MW COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKON HAyKW; HaJU4Me OIbITa pabdOThl C pa3iMYHbIMM HCTOYHUKAMU
uHbpopMalluu MO XUMHUM  (HaydHO-NOMYyJIsSIpHAs  JIUTEpaTrypa, CJIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON HA aJIFOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(POpPMAIMIO O BEIIECTBAX, WX MPEBPALIECHUSAX U NPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBaHusi K MpeAMETHBIM pPe3yJbTATAM OCBOEHHSI Y4eOHOIr0 NpeaMeTa
«XuMus», pacnpeaejeHHble M0 roaaM o0yueHust

Pe3ynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUIY J00aBIIEHHUS HOBBIX
pe3yJbTaToOB OT roja K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOJAAX IMO3ULUHU, KaK
IPaBUJIO, TOCIOBHO HE IOBTOPSIIOTCS, HO YUYUTBHIBAIOTCS (PE3YJIBTAThl OYEPEIHOTO ToAa
10 YMOJTYAHHUIO BKITIOYAIOT PE3YJIBTATHI IPEABIAYIIUX JIET).

8 KJIACC

pacKpbhIBaTh CMBICIT OCHOBHBIX XHUMHYCCKHX TIOHATHH: aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTENbHAs aTOMHAass W MOJEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi JI0JIsI XUMHUYECKOTO DJIEMEHTA
B COCAMHEHWH, MOJISIpHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
2EKMPOOMPUYAMENLHOCIL CTCNICHb  OKHCIICHHS,  XHMHYECKas  peaKIus,
KJaccu(UKaIs peakIuii: Peaklud COCAUHEHUS, PEaKIMH PAa3JI0OKEHUS, PCaKIIUU
3aMeleHus], peakIiMi 0OMEeHa, IK30- U DHJIOTEPMUUECKUE PEAKIIUN; MeNn1080U dhpexm
peaxkyuu, SIPO aTOMa, JJICKTPOHHBIN CJIOW aToMma, aTOMHasi OpOWTallb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJIIPHAS M HETOJISIpHAsT KOBAJIGHTHAsI CBSI3b, MOHHAS CBS3b, MOH,

2 3)_IGCL " fajie€ KypCuBOM 0003HaYarOTCS IUIAaHUPYEMBIC MPEAMCETHBIC PE3YJIbTAThbl, KOTOPbLIC MOT'YT OBITH NOTCHIHAJIbHO
JAOCTUTHYTbBL 06y‘Ia}0HII/IMCH C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (MPOLICHTHAs KOHIIEHTpalus) B
pacTBoOpE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHUM (CM. 1. 1) |
MPUMEHATH 3TU MOHATHS [IPY ONMCAHUM BEILIECTB U UX MPEBPAIICHHUII;

HCIIOJIb30BaTh XUMHUYECKYH0 CHMBOJIMKY JUIS COCTaBJCHUS (OpMys BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMHYECKUX PEaKIIMii, 2JICKTPOHHOTO OajlaHca;

OTIPENICNIATh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAUHEHUSIX; CTCIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsICHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHH 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCIUHEHHUSX;

MMETh MPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHWUM, YMETh C IOMOIIBIO
YUYUTEIS MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXTy U3YYEHHBIM MAaTEPHAIOM M TIPH TOJIYYECHUH HOBBIX 3HAHUM, a TAKXKe MPH padoTe
C HCTOYHHUKAMHU XHMHUYecKoW wuHopMammu. OpUEHTHPOBATHCS B IOHATHAX U
OTIepUpPOBaTh MU Ha 0a30BOM YPOBHE, IPUMEHSATH MPU BBIMOJHEHUH YU4€OHBIX 3a/IJaHUM
U pEIICeHUH PacYEeTHBIX 3aJlay ¢ OMOpPOH Ha aJrOpUTM y4eOHBIX NEeUCTBUN H3yYCHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHEeHUA Macchl, [lepuoanueckuit 3akoH [{.11. Menneneena,
3aKOH NOCMOSIHCMBA COCmMasa, 3aKOH ABOTaJpo; aTOMHO-MOJEKYJISIpHAs TEOpHs.
CooTHocuTh 0003HAYCHHUS, KOTOpbIe UMEIOTCA B Tabimie «llepuogmdeckas cucrema
xumudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHUSI aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsii sjpa, oOliee YHcio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AJEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYeCKHe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEILIECTB, IO
TEII0BOMY 3(PheKTy, M0 U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHUE CBOWMCTBA  BEIICCTB
PA3JIUYHBIX KJIACCOB, IMOJTBEPKAasi ONMKMCAHUE MPUMEPAMU MOJICKYJISPHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMI C OIIOPOM HA CXEMBI,

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTAaBa U CTPOECHHS;
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUN B PA3IMYHBIX YCJIOBHUSAX MOCIE
IpPEABAPUTEIHLHOTO OOCYKICHHS C TISAarorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB;
MAaCCOBYIO JIOJIO XUMUUYECKOTO 3JIEeMEHTa Mo (opMysie COCAMHEHHUS, MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOW PEAKIUU C
OIIOPO Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allNsl, KJ1accuuKalys, BbISBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJISl M3Y4YEHUs CBOMCTB BEIIECTB U XMMHYECKUX
peaKkinii, €CTeCTBEHHO-HAYYHBIC METOJbl TMO3HAHUS — HAONIOJCHUE, W3MEPECHHE,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peanbHblil U MblC/IeHHbI) IO PyKOBOJICTBOM I€1arora,
CJIeIOBATh MpaBUJIaM TOJIb30BAHUS XMMHUYECKOM MOCYA0M U TaO0paTOPHBIM
o0opyZ0BaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
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WHCTPYKIHUSMU TI0 BBITIOJHEHUIO TAa00PAaTOPHBIX XUMHUYECKUX OTBITOB IO IMOJYYCHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPeeIEHHON MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA; TNIAHUPOBATH U
MPOBOJIUTh XUMHYECKHE DKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYCH W
KUCIIOT C TOMOIIBI0 WHAMKATOPOB (JakMyc, (eHondTanent, METWIOpaHX M Jp.),
MOATBEPKAAIONINX KauyeCTBEHHBI COCTAB HEOPTaHUYECKUX BEIIECTB (KAa4eCTBEHHBIC
pEaKIMy Ha HOHBI) IO/ PYKOBOACTBOM Ie/Iarora.

9 KJIACC

pacKpbIBaTh CMBICH OCHOBHBIX XHMHUYECKHMX ITOHATHM: XUMHUYECKHUUN DSJIEMEHT,
aToOM, MOJIEKYJla, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOXHOE BELIECTBO,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHHUS, XUMHYECKAs PEAKLHS,
XUMUYECKasi CBSI3b, Mennosou 2¢gexm peaxyuu,MoJib, MOJSIPHBIA 00BEM, PacTBOP;
3JIEKTPOJIMTBI, HEJICKTPOJIMUTHI, 3JIEKTPOJIUTHYECKAS AUCCOLUUAIMS, PEAKIIMA MOHHOIO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvlie u Heobpamumole peakyuu,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONusi, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, METaJUIMUeCcKas), KpUCTAJUIMUECKasi PeHI€TKa, KOppo3us Memanios, CHIa8bl;
CKOpOCHMb  XuMuveckol peakyuu, TpeaenbHo pomyctuMas koHmeHTpauus (ITJK)
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

WCIIOJIB30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTATOB HAOJIIOJACHUN,
cocTaBlieHUus] (pOpMyJT BEILIECTB M YpaBHEHUW XUMHUUECKUX DPEaKIIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIE VISl BHITIOJTHCHUS 33/ IaHHI.

ONPEAENATh BAJEHTHOCTb U CTEIIEHb OKHMCIIEHUS XMUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JUYHOIO COCTaBa; IPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEJMHEHUH C ONOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBsi3M (KOBaJEHTHAsi, HMOHHAsA, METAUIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMmysie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun Kpucmaiiudeckou peueémKu KOHKPEmHO20
gewjecmasa,

packpeiBath  cMmbicin  llepuoamueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATH €0 OHUMAaHUE: ONUCLIBAMb U XAPAKMePU306ams TAOIUUHYIO popmy
[Teppoanyeckoil CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IOHSTUSA «IJIaBHAs
noarpynna (A-rpynma)» u «mnodbounas noarpynna (b-rpynma)», manbie u OojbIINe
MIEPUOJIbI; COOMHOCUMb 0003HAYCHHS, KOTOPhIE UMEIOTCSI B TIEPUOJUYECKOM TabiuIle, ¢
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCiIo JIEKTPOHOB M PACIIPEACIICHUE WX TI0 JIEKTPOHHBIM CIIOSIM);
00bsCcHAMb O0IINEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX IJIEMEHTOB U
MX COCIMHEHUN B Mpeesax MaJlblX IEPHUO0B U TJIABHBIX MOJArPYIN ¢ YYETOM CTPOCHUSA
HX aTOMOB;

KJacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTBI; HEOPraHWYECKHUE BEIleCTBa;
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XUMHUYECKUE peaKIUU (0 YKMCIy M COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, I10
TEIIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTETIEHEH OKHCIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CIIEUU(PUUECKHE XMMUYECKHE CBOMCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOJATBEPKIAs ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OTIOPOU HA CXEMBI;

COCTaBJISATb YPAaBHEHUS JJIEKTPOJIUTHYECKON IUCCOLUMALMMU KHUCIOT, IIEJIOYEN U
COJICH; TOJHBIE M COKpAIlEHHBIE ypaBHEHHUS DPEAKIMil MOHHOTO OOMEHa; ypaBHEHUS
peaKuui, NOATBEP/KIAIOIINX CYIIIECTBOBAHUE T'€HETUYECKON CBS3U MEXKIY BELIECTBAMH
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYILIIHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui
HIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEAKIHi;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAaHHUsI XHMHUYECKUX IIPEBpPALICHUN IIOCIIE MPEABAPUTEIIBEHOIO
00CYXKJIEHHUs C TIEAarorom;

BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMeHTa Mo (HOpMyJIe COESTUHEHHUS; MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; NMPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOM PEAKLUU C
OTIOPOM Ha aJNTrOpPUTM;

CJIEIOBAaTh NPABWJIAM [OJIb30BAHUSA XHMHYECKOW MOCYI0i M 1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaKXKE IpaBUiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOIYYEHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKUWH, MOATBEPKIAIOIINE KA4YECTBEHHBIM COCTaB pPa3Iu4HbIX
BEIIECTB: pACIHO3HABATh ONBITHBIM MYyTEM XJIOpUIA- OpOMUA-, MOAUA-, KapOoHaT-,
pocdar-, cunmkar-, cyabpar-, THIPOKCH]I-UOHBI, KATUOHBI aMMOHUS M HOHBI U3yYEHHBIX
METAJJIOB, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEIIBHOCTH — aHAINA3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATHU3ALINIO, BHISIBIIEHUE TPUUMHHO-CIICCTBEHHbBIX
CBSI3€M — U1 U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMI; €CTECTBEHHO-HAYUHbIE
METO/1bI TO3HAHUS — HAOIOICHHE, U3MEPEHNE, MOAEIIMPOBAHNE, SKCIIEPUMEHT (PEeaTbHBIII
Y MBICJICHHBIN).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHUE KaXKOW TEMbI YUEOHOTO MpeaMeTa « XUMHUSD)
[IpumepHOIl amanTUPOBAHHON OCHOBHOM 0Opa30BATENBbHOM MPOTpaMMbl OCHOBHOTO OOIIETO0 OOpa30BaHMsS OOYYAIOUIUXCA C
3aJIep’)KKOM NCUXUYECKOTO Pa3BUTHSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzesoM llpumepHoii paboueill mporpaMmsl
y4eOHOro npeaMera « XuMUs» OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanusi. [Ipu stom Opranuzanus
BIIpaBE camMa BHOCHUTb H3MEHEHHS B COJEpKAHUE M paclpelereHue ydyeOHOro marepuana Mo TojaMm OOy4deHHs, B
MOCJIEA0BATEIBHOCTh U3YYEHHSI TEM U KOJUYECTBO YAaCOB Ha OCBOEHHUE KaKJIOW TEMbl, ONPEICIICHUE OpraHU3allMOHHBIX (HOpM
oOyueHuss U T.. OOOCHOBAHHOCTbh JAaHHBIX M3MEHEHHM ompenensercs BblOpaHHBIM oOpa3oBaTelibHOM opranuzanuedt YMK,
VMHAUBUAYAIbHBIMU TCUXO(U3NYECKUMU OCOOEHHOCTAMHU KOHKpeTHBIX oOydaromuxcst ¢ 3I[IP, creneHbl0 OCBOEHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUSIMH 110 OTOOPY U aJanTaluKi y4eOHOro MaTepHasa o XUMHUH, NpeacTaBleHHbIMU B [losicHUTENbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHYECKOTO IMJIaHUPOBaHUs il oOydaromuiics ¢ 3I1P: mepBslii npeanoiaraet
OCBOCHHME IIPOrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOX — B OTJEIBHOM KJIACCE.

1-if BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsi

8 KIIACC

(2 4 B HEnemMt0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsI)

Hpumeprle TéMbl, OcHOBHOE copgepiKaHue OCHOBHbIe BUADbI 4eATe/IbHOCTU
pacKpblBatlowWme faHHbIN pasgen obyuatowmxca

nporpammel,
W KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3ydYeHUe

Paznen 1.IlepBonavanbHble Xumuieckue moHsaTusi(20 q)
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Tema 1. XuMusA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTH
YyeJI0OBEKa

(54)

[IpeaMeT xuMUU. Posib Xumuu 8 H#U3HU Yes08eka. Xumusl 8
cucmeme Hayk. Memodsl NnO3HAHUS 8 XUMUU.

Tesna u BemecTBa. PU3nyecKre CBOUCTBA BELIECTB. ArperaTHoe
cocTosiHMe BelecTB. YucThle BelecTBa U cMecu. Cmocoobl
paszeseHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJEHUS.
[IpU3HaKu U YCJI0BUS NMPOTEKAHUS XUMUYECKUX PEAKIUM.
3HAKOMCTBO C IpaBUJIaMH 6€30IaCHOCTH U MPHUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMoHCTpanumu

1. JlaopaTopHoe 060pyA0OBaHue.

2. Pazsin4yHble BUABI XHUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfesieHus cMecel (GuabTpoBaHMe, BbIapUBaHUe,
JUCTUILISALMSA, XpoMaTorpadus).

JlaGopaTopHble M NpaKTU4YeCKUe PaboThbl

Jla6opamopHbie onbimbl:

OmnucaHue $U3NYECKHUX CBOMCTB BELECTB.

PaspneneHue cMecH C IOMOIIbIO MarH1Ta.

IIpakmuueckue pabomul:

Ne 1. JlaGopaTopHOe 060pyf0BaHUE U IPHeMBbI PaBOTHI C HUM.
[IpaBusia 6e3onacHON paboThl B XUMHUYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaThb CMbIC/ U3y4aeMbIX MOHATHH C IOMOLIbIO NEAArora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C JPYTUMHU
HayKaMH.

Pazsin4yaTh YUCThIE BELleCTBA U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesIeHH s,

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJIAM 00palleHHs C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO,
KOHTpPOJIEM [IEAArora.

[I1aHUPOBATDb U IPOBOJUTH XMMUYECKH I IKCIIEPUMEHT 110 U3yYEHHUIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 006Cyx/ieHleM IJlaHa paboThl.

Hcnonb3o0BaTh NpU BEINOJIHEHUH Y4e6HBIX 3aJaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HAayYHO-MOMYJIAPHYIO JINTePaTypy
XUMHUYECKOT0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa o,
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMalMIO0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCI0/Ib30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BeectBa
U XMMUYECKUe peaKIuu
(154)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHUYECKHUX 3J1eMeHTOB. [IpocThle U CJIOXKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckas popmyJia. BaleHTHOCTb aTOMOB XUMHUECKUX
3JIeMeHTOB. 3aKOH NOCMOAHCMBA COCMA8A 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCUTe IbHAsI MOJIeKyIsipHast
Macca. MaccoBas 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyeckre U XMMUYeCKHe BJIeHU. XMMUYecKas peaKiusl.
[Ipu3Haku U ycl0BHA NPOTEKaHUs XUMHUYECKHUX PeaKIHi.
XUMHYeCcKHe ypaBHEHHS.

Tunbl XMUMUYECKUX peaKkLUi (coeJMHEHMS, PA3/IOKeHus,
3aMelleHus1, 06MeHa).

3aKOH CoOXpaHeHUs1 MacChl BELIECTB.

M. B. JlomoHOC08 — y4éHblil-aHYUuKA0Neducm.

AemoHcTpauumn

dusnyeckue ABIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMHuyeckue siBJeHUs (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aMMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa meau(ll), B3aumoeiicTue xeesa ¢
cepoii, B3auMoJ el cTBHe xeJje3a ¢ pacTBopoM cosiu Meau(11)).
OnbIT, MJJIIOCTPUPYIOLIMHM 3aKOH COXpaHEHHUS MacChl.

NabopaTopHble u NnpakTMYeckue pabotbl

JlabopamopHble onbimbl:

[Ipumeps! pusnyeckux siBjaeHU (MaBjaeHue BOCKa, TassHUE
JIbAA).

[IpuMepbl XMUMHUYECKUX SIBJEHUH (IPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aHMO/I€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpaKkTnyeckas pabota No3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuumi

BbiyucneHus

— OTHOCHUTEJIbHOH MOJIeKyJIHpHOﬁ MacCChbI BEILIECTB;

— MAaccoBOH JI0JI XUMHUYECKOTO 3JIeMeHTa 110 Gpopmy.Jie
COeIMHEHHUA.

[IpMeHSITb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YMC/IE
Hab6JI0/ieHUE, MO/IeJIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluy
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccuPUKaLKs) A1l U3yYeHUs
BELIECTB U XMMHUYECKHUX PeaKIMi C OOpOi Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/ U3yYAEMBIX IOHSATHHI U 3aKOHOB U IPUMEHSTb 3TH MOHATHUS
MpU OMTMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ ONOPOii Ha IJIaH U
KJII0YeBbIE CJIOBA.

PazsnyaTh GU3NYECKHE U XUMHUY€ECKUE SIBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefiensiTb NPU3HAKU XUMUYECKUX PeaKL1H, YCI0BUsl UX IPOTEKAHMUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMUYECKHUX sIBJIeHUH C TOYKU 3peHus
aTOMHO-MOJIEKYJ/ISIPHOTO YY€HHUs C UCT0JIb30BaHUEM BU3yaIbHOH OMOPHI.

KnaccudunypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/IY U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BEIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJe/sAThb
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
IEeUCTBUH.

PaccTaBiATh K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpOi Ha
aJITOPUTM YYEOHBIX JeHCTBUIM.

CrneoBaTh IpaBUJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYZ0H U 1JaGOPAaTOPHBIM
060pyZ0BaHHEM, @ TAKXKe ITPaBUJ/IaM 00pallleHHs C BellleCTBaMH B COOTBETCTBUU
C UHCTPYKLUAMH 110 BBINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKHUX OIBITOB MO/
KOHTpOJIEM le/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 33JaHUH U B Tpoliecce
HCCJIEl0BATENbCKOH JIeATENbHOCTH
Hay4HO-NOMYJIIPHYIO JIUTEPATYPY XMMHUYECKOT0 COZlepKaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa o pyKOBO/ACTBOM IeJjarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIUI0 U3 y4ebHMKA U CIPAaBOYHbIX MaTEPHA/IOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XUMUH

Pa3geu 2. BaxxHelMe npeACcTaBUTE/IM HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — 3jieMeHT ¥ IpocToe Belle-
cTBO. 030H — a/A/10MmponHas Moougukayus Kucs1o0pooa.

Haxox/ieHHe KUC10poJa B Ipupoje, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HHUKHOBEHMS U NpeKpalieHus ropeHust. [lonaTue

06 OKCH/AX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaopoza. Kpyrosopor
KHCJI0pOJia B IPUpPO/Jie.

Tensnosoil a¢pdhekm xumuueckoli peakyuu, noHsmue o
mepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMHUYECKUX
peakuusx.

Tonaueo (Hegpmb, Y2016 U MemaH). 3azpsizHeHUe 8030yXa,
cnocob6sl e2o npedomepaweHus. YcuaeHue napHUK08020
agppexma, paspyuieHue 030H08020 C/0SL.

OemoHcTpauuu

B3aumogerictBue pocdopa, cepbl U 3KeJie3a ¢ KUCJI0POI0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0OTNBITOB).
OnpesesieHre coepaHHUsl KUCIOPO/a B BO3/YXe.
OHblTbl, AEMOHCTPpHPYHOIIHE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieH s TOpeHuUsl.

Na6opatopHble 1 NpakTUYeckue pabotbl
JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCHOB.
Ilpakmuueckast paboma:

Ne 4. T[losiyyeHue KUCI0pO/a, U3y4E€HHUE ero CBOMCTB.

BbiyucneHus

— MOJIEKYJISIPHON MacChl KUCJI0PO/ia U 030Ha Ha OCHOBaHHUU

ATOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTbh CMBIC/I U3yYaeMbIX TOHATHHN U IPUMEHSATb 3TU NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIUIIIE.

XapakTepu3oBaTb (OIHUCHIBATDB)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pu3NYeCKUe U XU-MUUYECKUE CBOMCTBA KHUCJI0PO/ia, CIOCOOBI
ero 1noJiy4eHus, IpYMeHeHe U 3HaUYeHUe B IPUPO/ie U )KU3HU YeJloBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
obcyxeHueM napaMeTpOB CPaBHEHHS.

Co6upaTh NpUGOPHI [Jis MOJIYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yxa).

Pacno3HaBaThb ONBITHBIM TyTEM KUCI0POJ 110/ KOHTPOJIEM Ilefiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELIECTB,
MOJIEKY/ISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKUH C yyacTHeM KUCJI0pOoJa.

OGBSACHATD CYLHOCTb 3KOJI0IMUYeCKUX MP06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPATOPHU IIPU HCIOJIb30BaHUU
XUMUUYECKOH [ToCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06 palleHHs C TOPIOYUMH BelleCTBaMH B ObITY.

[l1aHUpPOBATE M OCYILECTBIATh Ha IPAKTHKE XMMHUY€eCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMeHTa MOz
PYKOBOACTBOM Ilefiarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B IpyrIie.

Hcnosib30BaTh NpH BINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/l0BaTebCKOM [lesTeJIbHOCTH Hay4YHO-TONYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COZlepP>KaHHts, CIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iefarora.

BoicTparBaTh pa3BEépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOi Ha MJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4YeHHbIH IOHATUHHBIN aNlapaT Kypca XMUMUHU



Tema 4. Bogopog.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIIEHUA B XUMHH

(44)

Bopopoa — asieMeHT U npocToe BellecTBo. Haxox/ieHue B
npupoje, pusnyecKre U XMMHUYECKHe CBOMCTBA (Ha MpuMepe
B3aUMOJENUCTBHUS C HEMeTa/lJlaMH U OKCH/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOYHeHUsl.

[ToHsITHE O KUCTOTAX U COJISIX.

[emoHcTpauum

[Tonydenue, cobupaHye U pacno3HaBaHUe BOAOPO/aA.
['openue Bogopoaa.

B3aumopeiictBue Bogopoaa c okcugom megu(1I).

Na6opaTopHble 1 NpaKkTMYeckue paboTbl
Jla6opamopHblii onbim:

B3auMogeiicTBHe KUC/IOT C MeTa/UIaMHU.
IIpakmuueckas paboma:

Ne 5. [Tosiy4eHHe BOAOPO/A, U3yYeHHEe ero CBOHCTB.

BbiyucneHus
— MOJ'IeKyIIﬂpHOfI MacCcChl BellleCTBa Ha OCHOBaHHH aATOMHOH
MacCCbl XUMHU4YECKUX 3JIEMEHTOB

KosnnyecTBo BewectBa. MoJib. MosisipHas Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCTpanua
O6pa3sibl BelecTB KOJIMYECTBOM 1 MOJIb.

BbiyucneHus

— 06'b€Ma, KOJINYECTBA BELIeCTBA ra3a Io ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA WU 00 BbEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PeaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUM Ta30B
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PacKpbIBaTb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX PEBPALEHU.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHE U XUMUUYECKHE CBOUCTBA BOAOPO/a,
CIOCOGBI €0 MOJIyYeHHs], TIPUMEHEHUE C ONOPOH Ha IJIaH, KPAaTKY!O 3alUCh,
cXeMy.

Co6upaTb npu6Op A1 NOJYy4eHUS BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopsl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMYJI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHUH XUMUUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPOi HA AJITOPUTM.

CrnenoBaThb paBuJIaM 6e30MacHON paGoThl B JIaGOPATOPUH PU HUCIOJIb30BaHUH
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Te/iarora., a Takxe
npaBuJaM 06palleHHs C TOPIOYMMHU BellleCTBAMU B ObITY

[11aHMpPOBATh U OCYIIECTBJIATb HA IPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTBI,
NPOBOJUTH HAOJIIO/IEHUS, [1e1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIePUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIHLIE.

Y4yacTBOBaTh B COBMECTHOH paboTe B IpyIIIIE.

[I1aHUpPOBATh U OCYLIECTBAATh HAa MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 110 pe3y/IbTaTaM 3KCIIepUMEeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymne

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U MPUMEHSITh 3TH MOHATHS, a TaKXKe
H3y4YeHHble 3aKOHbI ¥ TEOPHHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nezarora.

BBIYHCISATD MOJIIPHYIO Maccy BeIeCTB; KOJIMYECTBO BelLleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMyJIbl;

[IpoBOAUTE pacy€ThI 10 YpaBHEHUSM XMMHYECKUX PEAKLUH C OTOpOH Ha
o6pasel], aITOPUTM yUeOHbBIX JeUCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIM IPOAYKTOB
peakuH.

BbicTpanBaTh pa3BEépHYThIe MUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopMaryio U3 yaye6HHKa U CIPaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH C IOMOILbIO ejiarora.



Tema 6. Boga. PactBopsbl.
IlonATHE 06 OCHOBAaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJieKyJIbl. PU3HMYECKHE CBOMCTBA
BO/JIbl. AHA/IU3 U CUHMe3 — Memodbl U3yveHusi cocmasa 800bl.
XUMHUYECKHE CBOMCTBA BOAbI

(pa3/1o:xeHMe, peaKL| C HATPHUEM, OKCH/I0M KaJIbLUs, OKCUIOM
cepsbl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAMKATOPAX.

Boda kak pacmeopumese. PacTBopbL. Pacmeopumocms gewjecms
8 gode.

HacwlweHnHble u HeHacblujeHHble pacmeopsl. MaccoBas 015
BelllecTBa B pacTBOpE.

Poab pacmeopos & npupode u 8 xcusHu veaoseka. Kpyeosopom
800bl 8 npupode. 3arpsi3HeHue NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA IPUPOAHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BOJbl; B3aUMOJEUCTBHE BO/IbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BU/I€OMATepPHAJIOB).

PacTBopeHue BellecTB € pa3JIMYHON paCTBOPUMOCTBIO.
HccneoBaHre pacTBOPOB KUCJIOT U LjeJI0Yel C TOMOLIbI0
WH/MKaTOPOB.

Na6opatopHble 1 NpakTUYeckue pabotbi

IIlpakmuyeckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
Jl0J1eH pacTBOPEHHOTO BellleCTBa.

BbiyucneHus
— C UCII0OJIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTbh CMbIC/I U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BelleCTB U UX NTpeBpallieHUH c TOMOLbIO NTefarora.

XapakTepu3oBaTh $U3UUeCKHe U XUMUUeCKHe CBONCTBA BOJbI, €€ POJib KaK
pacTBOpUTEJIS B IPUPOJHBIX ITpoLieccax ¢ ONOPOH Ha IJIaH U CXeMy.

CocCTaB/IAITh ypaBHEHUA XUMHUYECKHUX PeaKIUH C y9acTHeM BOJbI C OITOPOM Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C 3arps3HEeHUEeM
MPUPOHBIX BOJ, CIOCOOBI OYMCTKU BOABI OT IPUMecel, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHHUs NocJie pe/BapUTebHOI0 CTPYKTYPUPOBaHUs MaTepHaJa.

[ln1aHMpOBATE M OCYIECTBAATh Ha MPAKTHKE XUMHAYeCKHe IKCIEPUMEHTHI,
NPOBOAUTH HAGJIIOJeHHUS, [Ie/1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM N1e/larora, ¢
WCI0JIb30BaHUEM KJIUILIE.

CrnenoBaTb paBUJIaM 6e30MacHON paboThl B JIJaGOPATOPUH IPH HCI0JIb30BaHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA 110/, KOHTPOJIEM IeJjarora.

[IpoBOAHUTH BLIYKCIEHUSA C IPUMEHEHUEM IIOHATHA «MaccoBas [10J1 BellleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

Hcnonb3oBaTh NPH BbINOJHEHNUHU yYeGHBIX 3alaHUH U B ITpolLecce
HCC/Iel0BaTENbCKOM AesITeIbHOCTH HAyYHO-TIOMYJISPHYIO0 JIUTEpATypy
XUMMHYEeCKOT0 COJiep>KaHus, CIpaBOYHble MaTepuaJbl, pecypcbl UHTepHeTa
10/}, pyKOBOACTBOM Ilefarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
rHopMalHIo U3 yIeOHUKA U CIIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
NpeiBApUTEJIbHOTO CTPYKTYPHUPOBAaHUA MaTepHaja



Tema 7. OCHOBHBIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Kiaccudukanus HeopraHU4eCcKUxX CoeJUHEHUH.

Okcuzpl: cocTaB, kKaaccupukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda asoma Il, HomeHKaTypa. [lo/1y4eHue OKCUJ0B
(B3aMmopeincTBMe C BOAOM, KNCOTaMM, LLLeSIoYaMu).

OcHoBaHUA: cOCTaB, KJaccudukanus (11eg0494 U
HEpacTBOPUMble OCHOBAaHMs), HOMEHKJ/IATypa.

KucioTsl: cocTa, kjiaccudukanys, HOMEHK/JIATYpa, ru3nyecKue
Y XMMHUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJAMU COJISIMHU Ha IPUMepe COJISTHON U CEPHOM KUCJIOT),
€noco6bl nosyyeHusl. P ak THBHOCTH METAJIJIOB.

Cosu (cpefiHUE): HOMEHKJIATYPA, CHOCOObLI NOTYYEHUS,
B3aUMO/IeHCTBUE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1|eJI09aMHU U
COJISIMHU.

['eHeTHYeCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTEepPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U alTIOMUHHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/ieICTBYE C KUCIOTAMU U LeJI04aMHU.
PasJioxxeHue Npy HarpeBaHHUH.

OemoHcTpauuu

06pa3ubl HeOpraHMYeCKUX BellleCTB pa3JIMuHbIX KIaCCOB.
BsauMozelicTBHe pacTBOpa CEpHON KUCIOTHI C OKCUZ,0M
menu(Il).

Peakuus HelTpain3ayuu.

BbITecHeHHe 0HOTO MeTaJljla [PYTUM U3 pacTBOpPa COJIU.

Na6opatopHble 1 NpakTU4Yeckue pabotbl

Jla6opamopHbie onbimbl:

B3auMogelicTBUe KUCIOT C MeTa/lJIaMH.

[TonydyeHre HepaCTBOPUMBIX OCHOBAaHHH.

B3anMopelicTBYe HepacTBOPHUMBIX OCHOBaHUM C KUCJIOTaMHu.
Paznoxenue rugpokcuzga megu(ll) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KcliepMMeHTa/IbHbIX 33/a4 10 TeMe «OCHOBHbIe
KJIacCbl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OnperneneHne OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSTMHEHUH 10 Ma0IIoHy.
CocTaBieHHe CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCIUHEHHUIT Ha
OCHOBE OIIPE/ICIICHUSL.

CocraBieHre (hopMyII OCHOBHBIX KJIACCOB HEOPTAaHWIECKHUX COCMHEHUH U HAa3bIBAHUE
UX [0 MEXYHAPOAHOH M TPUBHAIBHOH HOMEHKIIATYpPE C HCIOJIb30BaHUEM
OlIpe/eIeHUsI ¥ TaOJIHIBI PACTBOPHMOCTH.

KnaccuduuupoBanue n3ydaeMsIX BEIIECTB [0 COCTABY U c8olicmeam ¢ ONOPoil Ha
OIIPEJICIICHUsI, CXeMBI U TaOJIMIy PACTBOPUMOCTH.

CocrasieHne TabInIbl TCHETHYECKHX PAIOB U cXeMbl «[ eHeTH4eckas B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHID MO/ PYKOBOACTBOM HEAArora.
IIporuo3upoBaHue CBONUCTB BEMIECTB HA OCHOBE OOIMNX XMMHUYECKUX CBOWCTB
N3YYEHHBIX KJIACCOB, IPYIIT BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIb30BaHUEM
cxeMsl «['eHeTHYecKast B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COEJIMHEHHUIT» 0] PyKOBOACTBOM IEarora.

CocraBieHne MOJICKYJISPHBIX YPaBHEHHI PEaKInil, MIUTIOCTPUPYIOIINX XMMUYCCKUEC
CBOMCTBA U3YYECHHBIX KJIACCOB U CHOCOObI NOYUEeH s BELIECTB U3YUCHHBIX KJIACCOB,
TPYIIIL, @ TAKKE HOATBEPIKAAIOIINX FEeHETHYECKYI0 B3aUMOCBSA3b MEX/Y HUMH, C
0ropoii Ha BepOaJIbHYIO CXeMY B KaUeCTBE 3PUTEIHHON OIIOPHI.

CocTaBiieHHEe MOJIEKYJISIPHBIX YPaBHEHHH PEeakIuii 10 cXeMaM C IpeBapuTeIbHBIM
00CYyXIIeHHEM BBIOOpa PearnpyroInuX BEIECTB.

Berancnenue no ypaBHEHHSIM XHMHUIECKHX PEAaKIMH KOINIECTBa, 00bEMa, Macchl
BEIIECTBA 110 KOJINYECTBY, 00bEMY, Macce peareHTOB MM MPOAYKTOB PEAKIIUH 110
ANTOPUTMY.

[TnaHupoBaHue M OCYIIECTBICHUE HA TPAKTHKE XMMHYECKOTO SKCIIEPUMEHTA 1
HaOJTIIO/ICHNS T10]] PYKOBOACTBOM YUYHUTEIIS.

®dopMypoBaHUE BHIBOIOB 110 Pe3yJIbTaTaM dKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIOPHEIX CJIOB.

DopmypoBaHUE C TIOMOLIBIO ME/1arora 1 BBINOJIHEHHE MpaBHII 0€30I1acHOil paboTh B
71ab0paTOPHHU MPH HCIOJIb30BAHUH XMMUYECKON MOCY bl B 000pYI0BaHMS.
Hcnonb3oBaHue MpY BBIIOJHEHNH YUeOHbIX 3a1aHHH U B ITpoLiecce
HCCIIEZIOBATENBCKON JIESTEIbHOCTH HayYHO-TIOMYJISIPHON JINTEPaTypbl XUMHYECKOTO
COJiepKaHHs, CIIPAaBOYHBIE MAaTEpHAIIb, pecypchl FIHTepHeTa, ocyliecTBIeHHE BRIOOpa
T0/1 PyKOBOJICTBOM II€/Iarora.

BricTpanBanue pa3BEPHYTHIX MHUCHMEHHBIX U YCTHBIX OTBETOB C OTIOPOl Ha
uHbOpMaIHIO U3 ydeOHUKA U CIIPAaBOYHBIX MaTEPUaIOB, TPAMOTHOE HCIIOJIb30BaHHE
M3YYSHHOTO MOHATUIHOTO anmapara Kypca XUMHUH C UCTIOJIb30BaHUEM IUIaHa,
OIOPHBIX CJIOB, ATOPUTMA.

Paspen 3. [lepuoanyeckuii 3akoH u [leprognyeckas cucreMa XMuMH4Yeckux 3ieMeHToB /I. U. MeHe 1eeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuM (15 u)
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Tema 8. NMeproanYECKNii 3aKOH U
Nepuopguueckas cuctema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJIacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOJHbIX 3JIEMEHTOB (IL{eJI04UHble U
11leJI0YHO3eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOPOKCUdbL.

[lepuoaunyeckuii 3akoH u [lepuogu-dyeckasi cucreMma
XMMHUYecKUx aeMeHTOB /I. . MeHnpesieeBa. [lepuo/pbl, rpynnsl,
noArpynnel. PU3nyecKuil CMpIC] MOPALKOBOI0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX ffiep. M3omonkbil.
dnexTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060/109€K AaTOMOB NTEPBBIX
20 XxMMHYecKHX 371eMeHTOB [leprouyecKoi CUCTeMBbI

JI. U. MengeneeBa.

XapaKTepHCTHKa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /I. U. MeneneeBa.

3aKOHOMEpHOCMU U3MeHeHUsl C80LICM8 3/1eMEeHMOo8 MA1blX
nepuodos u 21asHbIX N002pynn 6 3a8UcUMoOCmMuU 0mM aMoMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduieckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U npakmukxu.
/. H. Mendesnees — yuéHblll, nedazoz u 2paxc0aHuH.

JAemoHcTpauumn

KopoTkomnepuoaHas u JIMHHONEpHOUAHAsA GOPMBbI
[lepronyeckoil cUCTEMbI XUMHUUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HaKoOMJIeHHE C 00pa3l[aMU METAJIJIOB U HEMETAJJIOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

JlabopamopHulii onbim:

B3aumojelcTBHE F'MAPOKCHAA IIMHKA C pACTBOPAMH KHCJIOT U
ie049en
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PackpbIBaTh CMBICJI TIEPUOUYECKOTO 3aKOHA 110/], pYKOBO/CTBOM Ilejiarora.

[ToHuMaTh cylecTBOBaHUe TepUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX
3/IeMeHTOB (M3MeHeHHe paJjuyCcOB aTOMOB U 3JIEKTPOOTPHULATETbHOCTH) U UX
coeJlMHEHUH OT I0JIOXKeHUS B IepHUOANYECKON CUCTeMe U CTPOEeHHUsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIuI,

YcTaHaBAIMBATb CBSI3b MeX/y M0JI0KEHHEM 3/IeMeHTA B [IepUOANYECKON CHUCTeMe
Y CTpOEHHEeM ero aToMa (CocTaB U 3apsA s7pa, obliee YUC/I0 3JeKTPOHOB U
pacrpe/iesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOMCTB 3/IEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproauyeckoil cucTeMbl € IOMOLbIO TeAarora.
XapakTepu30BaTb XMMHYeCKHeE 3JIeMEeHThI IePBbIX TPEX IePHOA0B, KajIus,
KaJIbIIYs N0 UX MoJIoKeHUI0 B [leprogudeckoit cucteme /l. U. MeHieneeBa.

CnenoBaThb npaBusiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPU UCTIO/Ib30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA 110/, KOHTPOJIEM NeJjarora.

BricTparBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMaIUIO0 U3 yiebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbII MOHATUHHBIN aNNapaT Kypca XUMUHU TN0C/Ie
CTPYKTYpUPOBaHUSA MaTepuasa C UCI0JIb30BaHUEM K/ULIe.

Hcnonb30BaTh NPY BBIOJHEHUH Y4eOHbIX 3aJaHUH TEKCThI ydeOHHKa [oCIIe
CTPYKTYPUPOBaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCcKHuX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIel B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HallpsXKeHU
MeTaJlJIoB).

HWcnosnb3oBaTh NpH BLINOJHEHUH y4eOHBIX 3aZJlaHUH U B IIporiecce
HCC/1e[0BAaTe/IbCKOM eTe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XUMHUYECKOT0 COZlep>KaHMsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Moj
PYKOBOJCTBOM Ilejarora



Tema 9. Xumunueckas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KUIACC

InekmpoompuyamenbHOCMb ATOMOB XUMHUYECKUX 371EMEHTOB.
XuMHvecKas CBsi3b (MOHHAas1, KOBaJIeHTHasl I0JIsIpHast U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKMCJIEHHUS.

OKHc/IMTeIbHO-BOCCTaHOBUTeIbHBIE peakuuu (OBP). [Iponeccs!
OKMCJIEHHUS U BOCCTAHOBJIeHUsA. OKUCINTE/IN U BOCCTAaHOBUTEJIH.

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLuu pa3/oXKeHUs, COeJUHEeHUs

(2 g4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMsI)

PackpbIBaTh CMbIC/I H3y4aeMbIX IOHSATHI 10/ PYKOBO/JCTBOM MeJarora.

OnpezessiTb BUJ XUMHYECKOM CBA3U B COEJUHEHUH C UCIIOIb30BAHUEM CXEM.

OnpenesisiTb CTENEeHb OKUCIEHHSI XUMUIECKOT0 3/IeMeHTa 0 GopMyJie ero
COeIMHEHUs C UCII0JIb30BAaHMEM AJITOPUTMA.

OnpezensiTh 3JIeMEHT (BeLeCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BSACHATD CYLHOCTb NIPOLIECCOB OKUCJIEHHS U BOCCTAHOBJIEHHUS.

CocTaBJATh 3JIEKTPOHHBIH GalaHC C YYETOM YHC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHHE OKUCJIUTENIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOpUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM PeaKLHu.

Hcnosib30BaTh PU BHINOJHEHUH Y4e6HBIX 3alaHUi TEKCThI yyeGHUKa Hocie

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIPaBOYHble MaTepHaJbl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 371eMeHTOB /l. . MeH/jes1eeBa, Tab 1MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUH Pl HAllPsHKeHUH
METaJJIOB).

MpumepHble TeMbl,
pacKpbiBalowme faHHbI pasgen
nporpammol,

M KOZIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cogeprKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazaen 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUME U yriIyOJiIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [leproauyeckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. U. MenienieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B M3MeHEeHHUU CBOMCTB XMMHUUECKHUX 3J1eMEHTOB NepPBbIX TPEX
NepUO/I0B, KaJlus, KaJbLUA U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepuoANYecKor CHCTeMe U CTPOeHHEM UX aTOMOB.
Knaccudukanys 1 HOMeHK/IaTypa HeopraHU4YecKHX BellecTB
(MexayHa-poJHas U TpUBUA/IbHAsA). XUMHUYECKUE CBOUCTBA
Bell|eCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIJacCaM HeOpraHU4eCcKUX
coeIMHEHUH, UX TeHeTUYeCKast CB3b HEOPTaHMYeCKUX Bell|eCTB.
CTpoeHue BelllecTBa: BU/Abl XUMHUYECKOH CBS3U U TUIIbI
KPUCTAINYECKUX PEIIETOK. 3a8UCUMOCMb C80LICME 8eujecms om ux
cmpoeHusl.

JleMOHCTpanum

1. Mogenu KpUcTa/lIM4eCKUX PelléTOK HeOpPraHUYeCKHUX BellecTB.
2. KopoTkonepuoHas U JJIMHHONIEpUOHAs GOPMbI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

J. U. MengeneeBa

XapaKTepu30BaTh XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX 1ePHUO/0B, Kaausi U
KaJIbII¥sl 10 UX MoJIoXKeHUIo B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OIOPO¥ HA AJITOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HeOpraHUYeCcKHe BellleCTBa U3yYeHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TaGJIUIY PAaCTBOPUMOCTH.

OnuceiBaTh 06LIMe XUMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIaCCOB,
NOATBEPXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OTIOPOU Ha CXeMY.

OnpezensaTh BUA XUMUYECKOH CBSA3U U TUI KPUCTALJIMYECKOH PeIéTKU
BEIECTBA C OIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
NpeBapUTEJNbHOTO pa3bopa.

BeicTparBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMaIUI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BINOJHEHUH y4eGHBIX 33/JaHUH U B IIpoLiecce
HCCJIel0BaTeIbCKOM 1eATeJbHOCTH HayYHO-MONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZlep>KaHUs, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
Mo/l pPyKOBOJCTBOM IleJjarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccuduxanus XMMU4eCKUX peaKMi 110 pa3/IMuHbIM IPU3HAKaM
(o 4Mcay M cOCTaBY YYaCTBYOLIMX B pEAKLUH BEIECTB, N0
mensio08omy aghekmy, no usmeHeHUr0 cmeneHeli OKUCAEHUSA
XUMUYeCKUX 3/1eMeHmMos, N0 06pamumMocmu, no y4acmuro
Kamaauszamopa).

IK30- u 3HOOMepMuYecKue peakyul, mepMoxuMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoii peakyuu. [loHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonsimue 06 o6pamumblx

U HeobpamMuMblX XuMu4deckux peakyusx. [lonssmue o XumMu4eckom
pasHosecuu. Pakmopbl, 8ausOUUe HA CKOPOCMb XUMUYECKOU
peakyuu u no1oxceHue XuUMU4ecKko20 pasHOBEeCUSL.
OKHC/INTENbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUH (3/1eKTPOHHBIN
0aJIaHC OKUCJIHUTE/NbHO-BOCCTAHOBUTEJIbHOM peakun).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XMMUYECKOH peaKIuu OT pa3IUuHbIX
dakTopoB.

2. BospelicTBue kaTaM3aTopa Ha CKOPOCTb XMMHUYECKOH peaKIuu.
3. [IprMepbl HEOOPATHUMBIX K 0GPATUMBIX PEAKIHH.

4. CMellleHMe paBHOBeCHS XUMHUYeCKOH peaKIHH.

Buryucaenus
— KOJIMYeCTBa BeleCTBa, 00'béMa U MacChl peareHTOB WU
IMPOAYKTOB I10 YPABHEHUAM XUMHUYECKHUX peaKum?I

PackpbiBaTh CMBIC/ H3yYyaeMbIX IOHATUN U IPUMEHSATb 3TH IOHATHS NIPU
OIKMCAaHUU CBOMCTB BellleCTB U UX NIpeBpalleHU.

KnaccudunupoBaTh XMMHUUYeCKHEe peaKLMU 10 pa3/IMYHbIM IPU3HAKAM.

YcTaHaBaIMBaTb 3aBUCMMOCTb CKOPOCTH XMMHUY€ECKOM peaKLU OT pa3IMuHbIX
$aKTOpOB [0/, PYKOBOJCTBOM yUUTEIS.

[IporHo3upoBaTh BO3MOKHOCTH NIPOTEKAHUSI XUMUYECKHX IIpeBpallleHUH B
pas3JIMYHbIX YCJIOBUSX OCJ€e peBApUTENbHON paboThI.

OnpeziensiTb OKUCAUTEJb U BocCTaHOBUTeb B OBP.

CocTaB/ATh 3/7IEKTPOHHbBIN 6alaHC peaKkLUU.

[Ipor3BOAUTD BEIYMUCAEHUS 10 XUMUUECKUM YPaBHEHHUSAM 10 aITOPUTMY.

BricTparBaTb pa3BEépHYTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
“HbOpMALUIO0 U3 Y4eOHHUKA U CIPABOYHbIX MaTepPHUa/IOB, TPaMOTHO
KCII0/1b30BaTh U3y4eHHbI! NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
MpeBApUTENBHOTO CTPYKTYPUPOBAHUS MaTepHasa.

HWcnosib30BaTh MPHU BBINOJHEHUH YYe6HBIX 33JJaHUH U B Ipollecce

MCCJIe/I0BATE/IbCKOM JIeTEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XHUMUYECKOT0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHEeTa

IocJjie KOHCYyJIbTallhH C [IearoromM.

36




TeMma 2. JsieKTpouTHYEeCKas
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTUYECKON AUCCOLUALMU. DJIEKTPOJTUTHI U
He3JIEKTPOUThL. KaTHOHBI, aHMOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvyHbIMU gudamu Xumuveckoll cgsizu. CmeneHs
duccoyuayuu. CUNbHbBIE U CJIA0BIE 3JIEKTPOTUTHL

Peakunu HOHHOTO 0GMEHa, YCI0BUs UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMH4YeCcKHe CBOMCTBA KUC/I0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOU Arcconnanuu. Cpesa
pactBopa. [loHsiTHE O rUpOJIH3E COJIEH.

KavyecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUA-, 6POMUJ, HO3U/[I-, CYy/IbdAT-, KAPOOHAT-,
cuuKaT-dpochaT- aHMOHBI, TUAPOKCH/-UOHBI KATHOHBI aMMOHHUS,
MarHus, KaJblius, aJllOMUHUS, KeJjie3a 2+, 3+, [IUHKa,
IPUCYTCTBYIOLME B BOAHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPUYECKOM II0JIE.

ONbITHI, UTIOCTPUPYIOLIME MPU3HAKHU IPOTEKAHHUs PeaKIui
HMOHHOT0 06MeHa.

OnbITHI IO ONIpeie/IEHUIO CPEbI B pacTBOpax cosiel (xaopuaa
HaTpus, KapOoHaTa HaTPH, XJIOpH/ia IIUHKA).

JlaGopaTopHble U NPpaKTHYeCKUEe

pa6oThbI

Jla6opamopHbwlil onbim:

Ne8Peakunu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJHUTOB:
cysnbdara meau(Il)

Y 118/1049M, KapboHaTa HATPUs U COJITHOM KUCJIOTBI, peaKLius
HeUTpanuzanuu Mexay rMAPOKCU0M KaJlvs U COJITHON KHUCIOTOM.
Ne9. KauyecTBeHHble peaKumMm Ha MOHbI B pacTBOpe.

IIlpakmuyeckas paboma:
Ne 1. PenieHuie aKCepuMeHTaIbHBIX 33/]a4 110 TEME.

Bwvruucaenus
— 110 ypaBHEHUSIM XUMUUECKUX peaKL 1l

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHSATUH, a TAKXKE CMBIC/ TEOPUU
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONTOPOM HA CXEMBI.

OG'BSICHATb MIPUYUHBI 3JIEKTPONPOBO/JI-

HOCTHU BOJHBIX paCTBOPOB C IOMOIIbIO ITeJgarora.

CocTaB/AITh ypaBHEHUS JUCCOLUALIMY KUCIIOT, lL[eJIoUel U coJiel, MoJIHbIe
Y COKpalLléHHble NIOHHbIE YPAaBHEHUS] XUMUYECKHX peaKLUi HOHHOTO
o6MeHa.

[l1aHUpOBATh U OCYLIECTBJISATH HA MPAKTHKe XUMUYeCKHe SKCIIEPUMEHTHI,
MPOBOJAUTH HAOJIIO/I€HYS], leJIaTh BIBOABI 10 pe3yJIbTaTaM 3KCIIepHMeHTa
MocJie IpeiBapUTebHOU paboThI.

CnenoBaThb MpaBUJIaM 6e30M1acHOM paboThl B JJaGOpaTOPUU TPU
HCI0JIb30BAaHUU XUMHUUYECKOU OCY bl U 060PYLOBaHUS 10J KOHTPOJIEM
nejarora.

HpOI/IBBOﬂI/ITb BBIYHCJICHUA 10 XUMUYE€CKHM YPABHEHUAM.

BrIcTpanBaTh pa3BEépHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
“HOpMaLHIo U3 Y1eOHUKA U CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XMMUHY [ocJie
NpeJBapUTeJbHOIO CTPYKTYPUPOBAHUA MaTepHaa.

HWcnosib30BaTh NpHY BLINOJHEHUH Y4e6OHbIX 3aJJaHUH U B IIpoliecce
HCCJIE/I0BATE/NbCKOMN AeATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XMUMHYECKOT0 COZIEPXKaHuUsl, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
MocJjie KOHCYJIbTAIUH C eJaroroM.

Pa3ge 2. HemeTasuibl U UX coeJUHeHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

061125 XapaKTepUCTHUKA rajoreHoB. 0COGeHHOCTH CTPOeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BeleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha NpUMepe XJiopa
(B3auMopeicTBYE C MeTa/lJIaMH, HEMeTaJlJlaMH (BOAOPOJOM U
KUCI0poJioM), wesaouamu). XinopoBoaopo. CoisiHasi KUCJI0Ta,
XMMHYecKHe CBOWCTBA, no/iyyeHue, npuMeHeHue. KayecTBeHHbIe
peakLM{ Ha raJloreHUu-uoHBbl. Jelicmeue x10pa u x10po8odopoda Ha
0p2aHu3M 4es068ekd. BaxxHeHIIMe XJIOpHU/bl U X HAX0XKJEeHHe B
npUpoJe.

JleMoHCTpanum
BujieomaTepuasbl: rajJoreHbl U UX COeJUHEHUSI.
O6pasLbl XJI0PUAOB.

JlaGopaTopHble U IpaKTHYeCKHe paGoThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosryyeHHE CONSTHON KUCJIOTHI, U3y4eHHe eé CBOMCTB.

Buryucaenus
110 YypaBHEHUAM XMMHUYECKHUX peaKL1H.

OO6BSCHATD 0611IKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB HEMETAJJIOB U UX
CoeJMHEHUH B Npe/ie/1ax MaslblX IEPHUO/0B U IVIaBHBIX NOATPYII
[leproAMYECKOM CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepusoBaTb PU3NYECKHE U XUMUYECKHE CBOMCTBA NIPOCTHIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJI0KHBIX BEILECTB (XJ10pOBOAOPOA,
XJIOpU/A HAaTpHsl), CIOCOGBI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAaYEHHE B
NPUPO/Ie U )KU3HU YeJI0OBEKA I10CJIE CTPYKTYPUPOBAHUSI MaTepUaJa.

OnpefiessiTh TaJIOTeHU/-HOHBI B PACTBOPE C UCI0JIb30BAHUEM TaB/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHMPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJII0I€HHUS, [IeIaTh BbIBOJbI 110 pe3yIbTaTaM 3KCIIEPUMEHTA
1ocJ1e Ipe/BapUTeTbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHY€eCKHX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O61u1asn xapakTepucTHKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEeHU
okucenus. CTpoeHMe U GU3NYECKHE CBOMCTBA NPOCTbIX

BellleCTB — KHUCJIOPO/ia U CEPBI.

AnnoTponHele MOAUPHUKALMK KUCJI0PO/A U cepbl. XHUMUYECKHE
cBOMcTBa cephl. B3aumo/ielicTBUE ¢ HeMeTal/IaMU - BOJOPOOM U
KHMCJIOPOJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOU kucjaoTaMu. CepoBoJ0po/, CTpoeHue, dU3udecKue

O6'bSACHATDL 001111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYTIBI U UX COeJUHEHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C ONOPOH Ha cxeMy "M3MeHeHHe painyCcoB B
noArpymnmax"”.

XapakTepu3oBaTh pU3NUECKHE
Y XMMHU4YeCKHe CBOWCTBA NPOCTOTO BEIeCTBa CEPhI U €& COeAMHEHU N
(cepoBOmOPO/A, OKCHIOB CEPBI, CEpPHOU KHUCJIOTHI, CYyJIbPATOB), CIOCOOBI UX
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Y XMMUY€eCKHe CBOUCTBA (KUCJIOTHBIE U BOCCTAHOBUTEJbHBIE).
OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KHUCI0Ta, PU3UYeCKHe U XUMUY€eCKHe CBOMCTBA (06Liue Kak
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyugduyeckue), NpruMeHEHHE.
CepHucTasa Kuc/a0Ta.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIUAEHHO20 CNOCO6A
no/y4eHusl cepHoll Kucsomol. Annapamat u npomekarujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJsiu cepHOM KUC/IO0ThI, KAYECTBEHHAS PeaKIys Ha CyJibdaT-UOH.
HaxoxxJeHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3azpsisHeHUe oKkpyxcarnujeli cpedbl coedUHEHUSIMU cepbl (KUCA0OMHblE
doxcdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI e20
npedomepawjeHusi.

JleMoHCTpanumu

Kosneknuu (BuzeoMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yriMBaHMe caxapa noj AeHCTBHeM KOHIeHTPUPOBAHHOU CepHOM
KHCJIOTHI.

JlaGopaTopHble U NPAaKTUYeCKHe PaGoThl
Jla6opamopHble onbimbl:
O6HapyxeHHUe CyJIbPAT-HOHOB.
B3aumozeicTBre pa3baBJIeHHONU CEPHOUN KHUCIOTHI C IMHKOM.
BwruucaeHus
0 YpaBHEHUSIM XUMUYECKUX peaKIni

MoJIy4YeHus], IpUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HH YeJIOBEKa C
OIOPOM Ha CXEMY U IJIAH.

OnpezesisiTh HAJUYHUE CYJbPAT-KOHOB B pacTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIeM, CBSI3aHHBIX C TepepaboTKOMU
COeIMHEHUH cephl OC/Ie CTPYKTYPUPOBAHUS MaTepHasia.

[11aHUPOBATh U OCYLIECTBJSAThH Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], IeJIaTh BBIBO/IBI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrnenoBaThb MpaBUJIaM 6€30M1acCHOM PaboThI B JIAOOPATOPUU NTPU
HCI0JIb30BAHUHU XUMUYECKOH MOCYZAbl M 060pyA0BaHUs 0] PYKOBOJICTBOM
nejarora.

[IpoU3BOAUTE BBIUUCAEHUS 10 XUMUYECKHUM YPAaBHEHUSM [0 aITOPUTMY.

HWcnosib30BaTh NpHU BHIIOJHEHHH YYeOHbIX 3aJaHUH TEKCThI Y1eOHHUKA,
crpaBoYHble MaTepuasbl ([lepuogudecKyo CUCTEMY XUMUY€ECKUX
anemeHTOB /I. U. MeHiesieeBa, TaGIMLy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psj, HapshKeHU !
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHINOJIHEHUH yUe6HBIX 3a/JaHUH U B IIpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COAePXKaHus, CIPaBOYHbIe MaTepHUaJIbl, pecypchl MHTEpHEeTa
MocJie KOHCYJIbTaLUH C [1eJarorom
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Tema 5. O6mas
XapaKTepUCTHKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTUKa 3/1eMeHTOB VA-rpyinbl. 0cCOGEHHOCTH
CTPOEHUsT AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [Jisl HUX CTeNeH!
OKHCJIEHUSA.

A3or, pactipocTpaHeHue B IpUpojie, PU3nUecKre U XUMUYeCKHe
cBolicTBa. KpyroBopoT a3oTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YeCcKre CBOMCTBA, IoJIyYeHHe U
npumeHeHue. CoI aMMOHMUS, UX pU3UYECKHE U XUMUYECKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTtBeHHast peaKnrd Ha HOHbl aMMOHHUA.

A30THas KUCI0Ta, e€ PU3nvYecKre U XUMUYECKHe CBocTBa (061ne
KaK [pe/ICTaBUTEs KJIacca KUCIOT U cheyugduveckue). Asomucmas
Kucsioma. Hcnosb308aHue HUMpamos u cojieli aMMOHUs 8 Kayecmeae
MUHEPANbHBIX YO0OpeHUlL.

X1uMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoeAMHEHUSIMU
a30Ta (KUCIOTHBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, arrompontvie modugukayuu gocopa, prusudeckre u
XUMHYeCKHe CBOHUCTBaA.

Oxcup pocoopa(V) u pochopHas kucaora, prusuyeckue u
XMMHYecKHe CBOUCTBA, no/yyeHue. KauecmeeHHas peakyus HA
docam-uoHbl.

HcnoavsosaHue gochamos 8 kauecmee MUuHepaibHuIX yA06peHUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCTpanumu
Kosneknuu: pocdop U Ux coeIUHEHUS.

B3aPIMO,CLeﬁCTBPIe KOHL{EHTpHpOBaHHOﬁ A30THOM KHCJIOTHI C MeAblo.

JlaGopaTopHble U IPAaKTUYeCKHe PaGoThI

JlabopamopHbvie onbimbl:

1. B3auMogelicTBHE coJieid aMMOHHUS C I[EJI0YbIO.

2. O3HaKoMJIeHHE ¢ 06pa3iaMu a30THBIX U PocHOPHBIX yA06PEHUH.
IIlpakmuyeckas paboma:

Ne 10. [TonyyeHne aMMHaKa, U3y4eHUe ero CBONUCTB.

Buruucaenus
110 YpaBHEHHUSM XMMHUYECKHUX peaKui

OOG'BSCHATDH 00IKE 3AKOHOMEPHOCTU B U3BMEHEHHUH CBOUCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJUHEHUH C YYETOM CTPOEHHUsI UX aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
asoTa u ¢ocdopa U UxX coeJUHEHUHN (aMMUAKa, CoJiel aMMOHHUS, a30THOH
KHCJIOTBI, HUTPaTOB, okcuza pocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), cnoco6b! UX MOMYIEHUS], IPUMEHEHUE U 3HAYEHUE B IPUPOJie
Y YKHU3HHU Y€JIOBEKA C UCI0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHbI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHEeHUH a30Ta U pocdopa B OKpYyKarwlIlel cpefe.

[l1aHMpPOBATE U OCYLIECTBJIATDH Ha IPAaKTHKe XUMUYeCKHUe IKCIIepUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, leJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIlepU-MeHTa.

CnenoBaThb paBuJaM 6e30MacHON paboThl B JIaGOPATOPUU NPU
HCI0JIb30BAaHUH XMMHUYECKON NMOCy/1bl U 060py10BaHUS.

[Ipou3BOAUTb BBIYMC/IEHHS 10 XHMHUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,
CNpaBOYHbIE MaTepHaJIbl (IEpUOUYECKYIO CHCTEMY XUMUYEeCKUX
aneMeHTOoB /I. Y. MeHies1eeBa, TabJ My paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psaJ, HAaNpsXKeHU N
MeTaJJoB).

Hcnonb30BaTh NpH BEINOJTHEHUH Y4e6HBIX 3a/JaHUH U B IIpoLiecce

MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 CO/IepXKaHusl, CHpaBOYHbIe MaTepUaJibl, pecypchl MHTEpHETa
10CJIe KOHCYJIbTALUH C [IeZjaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepo v KpeMHMH U UX

Yrnepop, ayjutoTponHble MoAaudUKaMy rpaduT, aamMas.
B3aumogeiicTBue ¢ MeTa/l/IaMU, HeMeTaJ/lJIaMHy,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacnpocTpaHeHHe B IpUpPoAe, U3ndyecKre U XUMUYECKHE

O6BSACHATH 001IMie 3aKOHOMEPHOCTU B U3MEeHEHUH CBOUCTB 3J1eMeHTOB [VA-
rpynmbl U UX COeJUHEHUN C yY4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCThHIX BEIIECTB
yIJepo/ia U KpeMHHUS U UX COeIMHEHUH (OKCU/I0B YTJIEPOAA, YTOJbHOMN
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coeJMHEeHUA
(84)

cBoMicTBa. Afcop6uus. KpyroBopot yriiepoza B mpupo/e.

Oxcuabl yriaeposa, ux GusnuecKre U XMMHY€ECKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, C8s13aHHbIe ¢ okcudom yaaepoda(lV);
2unomesa 2/106a/1bH020 NomMenJaeHusl KAUMama; NapHUKosbll
adpgexm.

YroJsibHasi KUCJIOTA U €€ COJIM, UX QU3UUECKHEe U XUMUYECKHE
CBOWCTBA, IOJIy4YeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapOOHAT-UOHBL

IlepsoHayabHble NOHAMUS 06 Op2AHU4eCKUX 8eujecmaeax Kax o
coedUHeHUsIX y2aepoda: 0CO6eHHOCMU cocmasa U CMpoeHUsl.
IToHsimue o 6uo/102U4ecKU 8aJ}CHbIX BEUECMBAX: HUPAX, beaKax,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHUYecKux U
Heop2aHu4ecKux coeduHeHull.

KpemHuli, e2o gpusuueckue u xumuyeckue ceolicmea (Ha npumepe
e3aumodelicmeus ¢ Memaanamu U Hememaniamu), noay4eHue u
npumeHeHue 8 31eKmpOHUKe.

CoeduHeHust KpemHusi 8 npupode. O6ujue npedcmassieHust 06 okcude
kpemuus(IV) u kpemHuesoli kuciome. Cuaukamsl, UX UCN0/16308aHUE
8 6bimy, MeduyuHe, npoMblulA1eHHOCMU. BascHeliwue cmpoume/ibHble
Mamepuasibl: KepamuKa, Cmeka0, YyeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08cedHe8HOl HU3HU.

JleMoOHCTpanumu

Mogenu KpUcTa/IMYeCKUX Pell&TOK aaMasa, FpapuTa, MOJIeKy bl
dysepena.

Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.

BHL[EOMaTepI/IaJH:I: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogenu MoJieKyJ1 OpraHu4eCcKHUX BellecTB.

JlaGopaTopHble M NpaKTU4YeCKUue paGboThl

Jla6opamopHbwiil onbim:

KauecTBeHHast peakiysi Ha Kap6OHAT-HOH.

Ilpakmuyeckue pabombl:

Ne 11. [TosiydeHHe yreKUcaI0ro ra3a v UsydeHue ero CBOMCTB.
KavecTBeHHas peakIiys Ha KapOOHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/ja4 110 TeMe «HeMeTanabi».

Bwvruucaenus
[0 ypaBHEHUSIM XMMHUUYECKUX PeaKL U, ec/iv OZJMH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHON MaccoBOU Jjo/eH.

KHCJIOTBI, KAPOOHATOB, OKCH/Ia KPEMHUS], KPeMHHUEBOM KHUCJIOTHI,
CUJIMKATORB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HAaYEHUe B IPUPOJE
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODe.

OGBSACHSATD CYI[HOCTb 3KOJIOTMYeCKUX MPO06JIeM, CBI3aHHBIX C HAXOXeHUEM
YTJIEKHCJIOr0 Ta3a B OKpYKamliel cpee.

UnnocTpupoBaTh B3aUMOCBS3b HEOPraHUYEeCKUX COeIMHEHUH yTiepoa u
OpraHUYeCKHUX BEleCTB M0/ PYKOBOACTBOM YUUTEJIs.

[l1aHUPOBATh U OCYIIECTBJIATh Ha MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIEHUS, AeaTh BBIBO/IbI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA
MocJie NpeiBapUTENbHON PaGOTHI.

CneznoBaTb nIpaBuiaM 6e30mMacHOl paboThl B JJaGOPAaTOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PYOBaHUS.

HWcnosib30BaTh NpHU BHIMOJIHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eOHUKA,
cnpaBoyHble MaTepuasbl ([leproauyecKyto CHCTEMY XUMUYECKUX
anemeHTOoB /I. U. MeHzeieeBa, TabIHUIy PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psj, HAapsKeHU N
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[MH C I1e/IarOroM.

HWcnosib30BaTh NpHY BLINOJHEHUH YYeOHbIX 3a/JaHUH U B IIpoliecce
HCC/Ie10BAaTEIbCKOH 1esITeNIbHOCTH HAYYHO-MONYJISIPHYIO JTUTEPATYPY
XUMHUYECKOT0 COZIep>KaHHsl, CIPaBOYHble MaTepHaIbl, pecypchbl UHTEpHETa
MocJie KOHCY/IbTAllUH C eJJaroroM.

Paszaen 3. Meta/i1bl ¥ UX coeguHeHus (20 4)
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Tema 7. O61ue cBo¥icTBa
MeTaJIJIOB
(44)

O6111as XapaKTepUCTHKA XUMHUYeCKHX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHUU UX MOJIOKEHHUsI B [lepHoiUYeCcKON CUCTEME XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHust aToMOB. CTpoeHUe
MeTaJIJI0B. MeTasliM4ecKasi CBSI3b U MeTa/uInyecKas
KpHUCTa/UInYecKas peléTKa. JJ1eKTPOXUMUYeCKHH psif,
HaNpsKeHUH MeTas1oB. PHU3nyecKre U XUMUYECKHe CBOMCTBa
MeTaJL10B. O6wue cnocobbl noayveHust memannos. [lonamue o
KOppOo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UuU.
Cnaasvl (cmasnv, vy2yH, dpastoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bmy U nPOMbIUWAEHHOCMU.

JleMoHCTpanum

O3HakoMJIeHHe € 06pa3liaMi MeTaJlJIOB U CIJIAaBOB, UX
dU3UYEeCKUMU CBOUCTBAMU.

Mogesiu KpUCTa//IN4eCKUX PEeIETOK METAJJIOB.
BujieomaTepuasbl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTHYeCKHe paGoThl

Jla6opamopHbie onbimbl:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUU MeTasla C KUCI0TOM OT IPHUPO/bI
MeTasIa.

Bwvruucaenus
— I10 ypaBHEHUSIM XUMUYECKUX peaKLul, ec/u 00UH U3 peazeHmos
codepacum npumecu

PacKpbIBaTb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATHUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEeHU.

OO6'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUSI UX AaTOMOB.

XapakTepusoBaTb CTPOEHHE METAJLJIOB, 061Me GU3ndecKre U XUMHUYeCcKHe
CBOWCTBA METaJJIOB.

XapakTepHu30BaTb 0611Me CIOCOGBI TOJIyYeHUsI MEeTAJIJIOB I10CJIe
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHYECKOU OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTb BBIUMCIEHHSA 10 XHMHUYECKUM YPaBHEHUSM.

Hcnonb30BaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,
crnpaBoYHble MaTepuasl ([leprouyecKyro CUCTEMY XMMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IUIy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 371eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJJoB).

Hcnonb3o0BaTh NpU BINOJIHEHUH Y4e6GHBIX 3a/JaHUH U B IIpoliecce
HCC/Iel0BaTEbCKOM 1esTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEepaTypy
XUMHUYECKOT0 COJiepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie npeBapUTeJbHON KOHCY/IbTAllUM C Iejarorom
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Tema 8. Baxkueiimue
MeTaJLJIbl U MX COeAUHEeHUS
(16 49)

llenounbie MeTasibl [lonoxeHue B [lepuoandeckoi cuctemMe
XMMU4YecKux 3yieMeHTOB /I. . MeHzesieeBa, CTpOeHHE aTOMOB.
Haxoxzenue B npupo/e.

dusudeckre U XUMUYECKUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ THAPOKCU/BI HATPUSA U Kanus. [[puMeHeHue
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBHBIE METAJIBI MATHUHM U KaJIbIIUH, CTPOEHUE
aToMoB. [Tonoxkenue B [leproinuecKoi cUCTEMe XUMUYECKUX
asieMeHTOB /I. U. MeHpenieeBa. Haxox/jeHue B npupo/e.
dusuyeckre U XUMHYECKHE CBOMCTBA. BaxkHelilMe coeJUHEHUS
KaJbuus (OKCUJ, TUAPOKCH, COMH). 2Kécmkocmb 800bl U cnOCO6bI €€
ycmpaHeHusl.

Amomunuil. [lonoxeHnue B [lepuoaudeckoi cucTeMe XUMUYECKHUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XuMU4YeCKre CBOWCTBA. AMpOTEpHBIE
CBOWCTBA OKCHJA U THAPOKCUAA.

2Keneso: cocTas, cBoicTBa U nosyyeHue. [losoxeHue B
[leproanyecKoi cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. U. MeHpeneeBa, ctpoenue atomMa. HaxoxeHue B npupo/e.
dusudeckre U XUMHUYECKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xesnesa(ll)

u xenesa(lll).

JleMoOHCTpanumu

BsaumopeiicTBre HAaTpUs C BOJOMU.

OkpalluBaHUe JJaMeHW MOHAMU HAaTpHUS U Kalusl.
OkpaluBaHUe NJIaMEHU UOHAMU KaJIbLUSl.
BzauMopeicTBUEe OKCH/A KaJbIMS C BOJIOM.
BuseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U NPAaKTUYeCKUE PaGoThI
Jla6opamopHble onbimbi:

O3HakoMJIeHHe € 06pa3aMH aJIIOMUHUS U €ro ClJIaBOB.
AmodoTepHbIe cBONCTBa F'HPOKCHAA AJIIOMUHUS.
KauyecTBeHHBIE peaKl ¥ Ha UOHBI XKeJie3a.
IIpakmuyeckue pa6ombl:

Ne 13. PemieHue skcnepuMeHTaIbHbIX 3a/1a4 10 TeMe «MeTasbl».

Buruucaenus
10 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

OOG'BSICHATDH 001IKe 3aKOHOMEPHOCTU B U3MEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPYINNax U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHU (OKCU/0B, THAPOKCHU/IOB, COJIEN) C OIOPOM Ha
CXeMy, ClIOCOObI X MOJIyYeHHs], IPUMEHEHHEe U 3HaYeHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacnio3HaBaTh C IOMOILbI0 KA4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIlysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), xkese3a (3+), Megu (2+) ¢
HCII0JIb30BaHUEM TabJIUIbI "XapaKTepHble peaK iy Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBJISTh HA IPAKTHKe XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 110 pe3y/ibTaTaM 3KCIepUMeHTa.

CrnesfoBaThb NpaBUJIaM 6e€30MacHON paboThI B JIJaGOPAaTOPUU NTPU
HCI10/1b30BaHUM XMMHUY€ECKOH OCy/ibl U 060py10BaHUS.

[Ipou3BOAUTb BEIYUC/IEHUS 10 XUMUYECKUM yPaBHEHHUSM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0/Ib30BaTh U3y4YeHHbIH NOHATHIHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpH BbINTOJHEHUH yueOHbBIX 3aZlaHUH U B ITpoLecce
HCC/Iel0BaTEIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEpaTypy
XUMHUYECKOT0 COlepXKaHHUsl, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJe nNpeJBapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paszaen 4. XuMusa 4 okpykawias cpea (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
YyeJIOBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmea umamepuasibl 8
noecedHegHoll HCU3HU Yes108eKa. XUMUs U 300‘00666’. Be3onacHoe
ucnos1b3o8aHue eewjecme U XumMmu4eCckux peakuuﬁ 8 6blmy.

XapakTepu30BaTh POJIb XUMHUH B Pa3/IMYHBIX chepax AesTeTbHOCTH JII0JeH,
OCHOBHBbI€e BelLlleCTBA U MaTepHaJibl, IPUMeHsieMble B }KU3HU COBPEMEHHOTI'0
YyeJioBeKa.
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(34) IIpupodHble ucmovHuku y2s1e8000p0dos (y2o.1b, npupooHblil 2as, OGBSACHATD YCI0BUs 6€30M1aCHOr0 UCI0JIb30BaHMA BellleCTB U XUMUYeCKUX

He@mb), npodykmul Ux nepepabomku, ux poib 8 6bimy u peakuui B GBITY.

npoMblUl1eHHOCMU. AHanM3MpoBaTh U KPUTUUYECKH OLleHUBAaTb UHPOPMALIMIO O BJAUSHUU

OcHosbl 3k0102u1eckoll 2pamomHocmu. Xumuyeckoe 3a2psi3HeHue MPOMBILIJIEHHOCTH, CEJIbCKOT0 X035IMCTBA, TPAHCNIOPTA U Jip. HA COCTOSIHUE
okpyscaroujeli cpedsl (npedenbHo donycmumas KOHYeHmpayus OKpy»Kalollel cpeabl.

sewecme — I1JK). YMeTb 0KasbIBaTh IEPBYI0 IOMOILb IPY XUMUAYECKUX 02KOTaX U OTPaBJIEHUAX.
Poab xumuu 6 pewleHuu 3K0.102u4ECKUX NPOOAEM. [IpyHUMATDB yyacTHe B 00CYK/JeHUHU NPO6/IeM XMUMUYECKOHN U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6CTBEHHYIO NO3ULIMIO 110 TpobJieMe U
npejjiaraTb BO3MOXKHbIE IYTH €€ pelleHUs ¢ 0N0pOi Ha HHPOPMALMIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepuaJibl, pecypcbl UHTepHeTa.

[Ipu pa3paboTke paboyell MporpamMMbl B TE€MATUYECKOM IJIAHUPOBAHUM JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIOJIb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa30BaTeNbHBIX PECYPCOB, SABJIAIUXCA y4eOHO-METOAMYECKMMH MaTepuajaMu (MyJbTHMeJUHHbIe NMPOrpaMMbl, 3JeKTPOHHble Y4eOHMKHM M 3aJJaYHHUKH, 3JeKTPOHHbIE
6U6JIMOTEKH, BUPTYaJIbHble 1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIMH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIO/Ib3yEMBIMU JJ1s1 00yYEeHHS] U BOCIIUTAHUS
Pa3JIMYHBIX IPYIII 0/1b30BaTe/EH, IPeCTaBJEHHBIMH B 3JIEKTPOHHOM (1jMppoBOM) BH/JE U PeaJU3yIIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, conepkanue KoTopbIx
COOTBETCTBYET 3aKOHOZATENbCTBY 00 060pa30BaHUH.

2-ii BApMAHT
TEMATHUHYECKOE IINIAHUPOBAHHUE

Brtopoii BapuaHT NMpUMEPHOrO0 TEMAaTHYECKOTO IUIAHUPOBAHUS MCMOJIB3yeTcs, ecnu oOydaromuecs ¢ I[P momydaroT
oOpa3oBaHuUE B OTJEILHOM Kilacce. B JaHHOM BapuaHTe mpeaiaraeTcs:

- U3y4YeHHEe MaTepualia KpyIHbIMU OJI0OKaMH;

- ornepekaroliee o0y4eHue;

- BO3MOKHOCTh MPUMEHEHHMSI 3HAHUH B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM MO aHAJIOTUHU OT OOLTUX CBOMCTB Pa3TUYHBIX
KJIACCOB BEIIECTB K OOIIMM U CHEIU(PUISCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUYMBACT JOJIIO CAMOCTOSTEIHLHOCTH
0OyJaroIuXcst MPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HW3YyYEeHHMs]  BEIIECTB —  CBOMCTBA  BEIIECTB  OMPEACISIIOTCS  CTPOCHHUEM  aTOMOB,
AIEKTPOOTPULIATEIBHOCTBI0, XUMUUYECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAUIMYECKUX PEIIETOK.
(Tembl: cTpoeHne aToMa, CTPOEHUE BEUIECTBA, BaKHEUIIINE MPEACTABUTENH MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIINH ).

N3mMeHeHue mIaHupoBaHus 10 pa3/iejaM U TEMaM COCTOUT B CIICTYIOIIEM:

- U3y4Y€HUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOU XUMUM OCYIIECTBIAECTCS B 8 Kjacce, 0OJbllie BPEMEHU BBIJICNACTCS Ha
npuMeHeHHne 3HaHui B 9 kitacce. M3 9 kitacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMHUUYECKUX PEAKIHil",
"INEKTPOJUTUYECKAS JUCCOLMALINSA. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- mepecTaHoBKa TeM, 9 kiacc: TeMa «Mertamib» nepen «Hemeramnamny, T.k. oOyvatomuecs: ¢ 3IIP 6onblie 3HaKOMBI €
METaJlJIaMH U JIETYe XapaKTePU3yIOT UX 10 CBOWCTBAM U PUMEHEHHUIO;

- TiepepacnpeieseHue CoJIepKaHusl OAHUX TEM B JApyrHe (pacKpblBaeTCsd HAa KOHKPETHBIX MPUMEpaxX APYrux tem). Tema
"XUMHSI 1 OKpYXarolas cpesa’ pacKpbIBaeTCA Ha KOHKPETHBIX MpUMepax B pazaenax "Metaiusl u ux coenunenus ", "Hemerais
IV-VII rpynm u ux coequnenus";

- 00BbeTMHEHHE TeM (J1aeT OOJIbIlIe BO3MOXKHOCTEH /ISl UCTIOIB30BAaHUS CPAaBHEHUS — CXOJICTBA U OTANUMi; TeMa «Kucmopom»
u TeMa «Bomopony);

- BbIienieHue oTneabHbIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OpraHUYECKUX BElecTBax»). BrienaeHue B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps 10 OpraHu4ecKoil XUMHUHU", JaeT BO3MOKHOCTb YIIyOJIsITh MOHSTHS: ONpeAeNeHus, Kilaccu(uKauus,
OCHOBaHUS JJi Kiaccu(UKalUM, HOMEHKIIAaTypa, OOLIMEe CBOMCTBA BEIECTB, CTPYKTypa BELIECTBa, COCTaBI€HHE (POpMyn Mo
oOuieit opMyIie ¥ 1o HA3BaHUIO, Ha3bIBaHKE BellecTBa 1o opMylie. B 3ToM citydae mporpaMMHBINH MaTepuai U3 XapakTepUCTUKU
IVA noarpynmbsl MOXKHO JTOHECTH HE (DparMEHTOM KapTUHbBI «OpPraHUYECKHE BEIIECTBa», a KaK 4YacTh 1eJ0ro. MoXeT ObITh
BblieNieHa TeMa «IIpakTuKyM» B KOHILIE IEPBOTO U BTOPOT'O Ir'0JI0B O0yUYEHUSI.

TemaTnueckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 rona o0y4eHust)

Tembl KonunuectBo yacos B tom uncre Ha3zBanus pabot

Ha KOHTPOJIbHBIE
paboTer

Ha MPaKTHYECKHe
paboTer

Paznen «IlepBoHayasibHbIe XUMUYECKHE IOHATUS Y, 144

Xumust — BakHast 0071acTh

1

2

[pakTuyeckas padora Nel « JlaboparopHoe 000pynOBaHUE U IPUEMBI

oOpareHust ¢ HUM
IMpaxTnaeckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHOH comn”

CCTCCTBO3HAHUA U HpaKTH‘{eCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

2. BemectBa u XUMHUYECKUE PEAKITUH. 7 - 1 [Mpaktuyeckas pabora Ne3 «IIpu3Haku NpOTEKaHUs XUMUYECKUX PEAKIHI»
3. KonuyecTBeHHBIE OTHOILCHUS B 3 1 - KontponsHas padota Nel «IlepBoHayanbHble XUMHYECKHE IOHATHS, XUMUYECKHE
XUMHH (hopMyJIBI ¥ ypaBHEHUS» 3arpsI3HEHHON MTOBApPEHHOW COJTI»

Pasnmen «Hepnolmqecmzlﬁ 3aKOH U MEPHUOANICCKAsA CUCTEMA XUMHUYICCKHUX DJIEMEHTOB I[I/I Menpeneena. CTpOEHI/Ie aroma. XuMuueckast cBsi3b. OKHCINTENBHO-BOCCTAHOBUTEILHEIE peakumn», 154

4. CtpoeHue aTomMa 7 1 - KonTponsHas pabota Ne2 «[lepuomudeckast CHCTeMa XMMIYECKUX IEMEHTOB
J.J. Menpeneepa. CTpoeHue aToMay
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[lepuoguueckuil 3akoH u
MepUOJIYECKasi CHCTEMa XUMHYECKUX
snemeHToB J[.W. Menneneesa

5.CtpoeHue BemecTB. XUMU4ecKas
CBSI3b.
OKUCITUTENbHO-BOCCTAHOBUTEIIBHBIC
peaxkuuu

KonTponbsHas pabora Ne3 «Xnumndeckast CBS3b)

Paznen «Baxuelmye npeacTaBUTENN HECOPTaHUIECKUX BELIECTBY, 354

6. Kucnopoz. Bonopoa. 14 2 [paktnueckas padota Ned «[lomydenue KUCI0poaa U U3y4EHHE €r0 CBOHCTB»
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KontponpsHas padora Ned «Kucnopon. Bogopom»

7. Bona. PactBopsl. 5 1 [paktuueckas padota Ne6 « [IpurorosieHne pacTBOPOB € OMPEACICHHOM
MaccoBOH Jjo/1ell paCTBOPEHHOT'O BEILIECTBA»

8. Teopus >IEKTPOTUTHYECKOM 5 -

JIUCCOIMAIINI

9. Baxkneiimme kiaccol 11 1 KontponpsHas padota NoS «OCHOBHBIE KITaCCHl HEOPTAaHUIECKUX COCTUHEHHI»

HEOPTraHUYECKUX COCUHEHUN [paktiueckas padota Ne7 «PemieHue sckcriepuMEHTANBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIaCChI HEOPTaHNYECKUX COCIUHEHUI

Paznen «BemiecTBo 1 XUMHUYECKHE PEAKIU», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMUYCCKUX peaKL{I/Iﬁ

9 KUIACC

Tembl

KonunuecTBo yacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThI

Ha NPaKTHUICCKUEC

paboTEI

HasBanus pabot

Pasnen «IloBTopenue n yriuy6iaeHue 3HaHHI OCHOBHBIX Pa3ienoB Kypca 8 kiacca «BelecTBo 1 XMMHUYECKUE peakiumny, 109

IMoBTOpenne n yrirybneHue 3HAHIH 10 1 2 [Ipaktiyeckas padora Ne 8 «Peakiu HOHHOTO 0OMeHa»

OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca [IpakTryeckas padora Ne9 «KadecTBeHHBIC pEaKkIii B pacTBOPE»
KonTposmbHas padota Ne 6 « DIeKTpOIUTHYECKAS TUCCOITHAITHS

Pasnen «MeTamisl 1 HX COeTUHEHHS», 209

1. O6uue cBoiicTBa METaNIOB 4 - -

2.Mertanbl ¥ UX COSMHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PerreHue sKkCIepUMEHTATBHBIX 338124 110 TEME

«MeTauTbl ¥ UX COCANHCHUSIM
KontponbHas padora Ne§ «MeTasb»

Paznen «Hemeramnst IV-VII rpynm u ux coenuHeHus», 249
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3.00mas xapaKTepuCcTHKa
XUMHUYECKUX 37ieMeHTOB VIla
rpymmsl. ['anoreHsl.

4.001as XxapaKTepuCTHKa
XHMHYECKHUX dJIeMEHTOB Via
rpynnsl. Cepa U ee COeIMHEeHUSI.

5.00m1as XxapakTepucTUKa
XHMHYECKHX JJIEMEHTOB Va
rpynmsl. A3or, pocdop u ux
COEJMHEHHUSI.

[pakTraeckas pabota Nel0 «IlomydeHne aMMHaKa 1 H3y4eHHE €ro CBOMCTBY

6.001mast XxapaKTepUCTUKa
XMMHUUECKHX 31eMeHTOB [Va
rpynnsl. YTiepos, KpeMHUH U UX
COEIMHEHHSI.

IIpakrudeckas padota Nell «[lomydeHue yrieKUCIOro ra3a i U3yYCHUE €ro CBOMCTBY
IIpaktudeckas pabora Nel2 «PerieHue 3KCIiepUMEHTABHBIX 33124 10 TEMe
«Hemeransl [V-VII rpynn u ux coeuHeHUR»»

KontponpHas padora Ne7 «Hemetaiuisn

Paznen «[lepBoHayanbHbIC XUMHYECKHE MMOHATHS 00 OpraHUYECKHUX BemecTBax», 104

7. IlepBoHauanbHbIE XUMUYECKHE
MOHATHSI 00 OPraHMUYECKUX
BEIIECTBAX

10

Paznen «O600menne marepuana o Kypcy «Heopranudeckast xumus», 44

13. Xumus 1 okpyskarouias cpena.

1

14. O6o0uIeHNEe MaTepHana 1o
Kypcy «Heopranudeckasi XUMHsD»

KonrposbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHMIECKONH XUMHN»

Bcero 136 u
8 KJIACC

(2 4 B HEnemt0, Bcero 68 4)

MpumepHble Tembl,
pacKpbiBaloWme AaHHbIA pa3gen
nporpammbi,

M KONIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHUe

OcHOBHOE copeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paznen 1.IlepBonayaibHble XUMHYecKHE MOHATHS(14 1)
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Tema 1. XumMmusa — BakKHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKO! AeATEeIbHOCTH
4Ye/iIOBeKa

(44)

Xumusi 8 cucmeme Hayk. Posb Xxumuu 8 iHusHU 4es08eKa.
OdusuyecKkre CBOWCTBa BeIECTB.
[lpaBusna 6Ge3omacHoro o6palieHUs1 C BeLleCTBAMU U

Tena wu BemiecTBa.

JJabopaTOpHbIM 06opyAoBaHHeM. YucThle BelecTBa U
cMecu. Crioco6bl pasziesieHus cMeceld. [lonsimue o memodax
NO3HAHUSA 8 XUMUU.

JleMOHCTpauuu

1. JlJabopaTopHO€E 060pyAOBAHHUE.

2. Paznmunble BUABI XUMHUYecKo# nocyabl. 3. 06pa3iibl
BeLeCTB.

4. Cnoco6nl pa3aenienus cMmecelt (puabTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKHE PaGoThl
Jla6opamopHble onbimbl:

OnucaHue GU3NYECKUX CBOMCTB BEILECTB.

Pa3ziesieHne cMecH € TOMOILbIO0 MAarHUTA.

IIpakmuyeckue pabomvl:

Ne 1. JlJaGopaTopHOoe 060pyA0OBaHHE U TPHUEMBI 0GpaLleHHUs
C HUM

Ne 2. OyucTKa 3arpsiI3SHeHHOM oBapeHHOH coJin

PacKpbIBaTh CMBIC/ H3yYaeMbIX IOHSTHH C TIOMOLIBIO [TeJjarora.

PackpbIBaTh poJib XMMUH B IIPUPO/Ie U XKU3HU YeJIOBEKA, eé CBA3b C APYTMMH HayKaMU.

Pa3nuyaTh YKCThIE BelleCTBa U CMeCH; OZHOPOAHbIE U HEOJHOPO/JHbIE CMECH;

PaznnyaTh pusnyeckue 1 XUMHUYECKHe SIBJIEHUS C OOPOH Ha onpeJesieHus.

OnpezensiTh HPU3HAKU XUMUYECKUX PEAKLMH U YCJIOBHUS UX IPOTEKAHHUS.

CrnenoBaThb MpaBUJIaM 0J1b30BAHUSI XUMUYECKOH MOCY[0H U JJaGOopaTOpHLIM 060pyZ0BaHHEM, A
TaKKe NpaBUJIaM o6palleHus C XAMUYeCKHMH Bellle-CTBaMH B COOTBETCTBUHU C
WHCTPYKI[HUSIMHU 10 BBIMOJHEHHUIO IPAKTUYECKUX PAabOT M0/, KOHTPOJIEM NeJjarora.

[I1aHUPOBATh U MPOBOAUTD XUMUUECKU IKCIIEPUMEHT M0 U3YYEHHUI0 U ONUCAHUI0 PU3NUECKUX
CBOWCTB BELIECTB, CIOCOG0B pa3ze/ieHusl CMeced BeleCTB 110/ PyKOBO/CTBOM IeJarora c
o6CyXeHueM IJIaHa paboThI.

HWcnosib30BaTh NpY BHIIOJHEHUH Y4e6-HbIX 3a/JaHUH U B IPOL[eCCe UCCIe[0BATENbCKON
JlesITeJIbHOCTH HAy4YHO-TIONMYJISPHYIO JIMTEPATYPY XUMUYECKOTO COJlepKAHUSA, CTPABOYHbIE
MaTepuasbl, pecypchbl UHTEepHETa 0 PYKOBOACTBOM IeJlarora.

BrIcTpanBaTb pa3BEépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY Ha MHPOPMALIUIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3YYEHHBIN MOHATHHHBIN
anmnapar Kypca XuMHH

Tema 2. BemecTtBa
U XMMHYECKHe peaKIu

(74)

ATOoMBI U MoOJIeKyJbl. XMMUUYECKHE 3J€MEHThI. 3HAKH

(cuMBosIBI) XMMHMYECKHX 3JIeMeHTOB. OTHOCHUTe/bHas

aToMHasi Macca. [IpocTble U C/I0XKHBIE BellecTBa. ATOMHO-

MOJIEKYJISIPHOE YYEHHE.
XuMuyeckas  popmyia.

XUMHUYECKHUX 3JIeMEHTOB. 3aKOH NOCMosiHcmed cocmasa

BaseHTHOCT ~ aToOMOB
sewjecms. OTHOCHTe/IbHAs MOJIeKyJIsipHas Macca. MaccoBast
J10J151 XMMHUY€ECKOTr0 3/1eMEHTa B COeJUHEHUH.

dusnyeckue M XUMHUYECKHE sIBJEHUS. XHUMHYecKast
peaxius U eé MpU3HAKU. YPaBHEHUS XMMUYECKUX peaKIiil.
3aKOH COXpaHeHHsI MaccChbl BelleCcTB THIBl XMMHUYECKHUX
peakuuil (coeuHeHUe, pa3JioKeHUe, 3aMellleHUe, 0OMEH).
M. B. J/lomoHOC08 — yuéHblli-aHYuKa0neducm.

JAemoHcTpauunm

dusnyeckue sBaeHUs (pacTUpaHUe caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCallus BOJBI U T. 11.).

XuMuieckue siBJieHUs (ropeHHe CBeYH, pa3jioKeHHe
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTHI C XJI0PUA0M
Gapus,

pasyioxkeHue rugpokcuga meau(1l), B3aumoeiicteue

[IpUMeHSATDb eCTeCTBEHHO-HAy4YHbIE MEeTO/Ibl TO3HAHUS (B TOM YHCJe HAaGI0IeHUE,
MO/IeJIMPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OlEpPAliUU MBICUTENbHOM J1eSITEIbHOCTH
(cpaBHeHUe, KaccubUKALMSA) A1 U3YYEHUS Bell[eCTB U XUMHYECKUX PeaKIUH C OOPOM Ha
QJITOPUTM UJIHU CXEMBI.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATUI U 3aKOHOB U IPUMEHSITh 3TH MOHATUS IPY ONKCAHUHU
CBOMCTB BeILleCTB U UX NPeBpalleHHH C OOpoU Ha IJIaH U KJIKYeBble CJI0Ba.

PazsmyaTh pusnueckue U XUMUYECKHUE SIBJIEHUS], 06'bACHATD UX CYIIHOCTD C TOYKU 3peHHUs
ATOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOU Ha OTIpe/ieJIeHUsI U CXEMBI.

OnpeensTh NPU3HAKU XUMHUYECKUX PEAKIUH, YCIOBUS UX IPOTEKAHUS.

OO6'BSCHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3pEeHUsI aTOMHO-
MOJIEKYJISIPHOT'O YYEHHUS C UCII0/Ib30BAHHUEM BU3YaJIbHOH OMOPHI.

KnaccudunupoBaTb XMMHUYECKHE PeaKLUH (110 YUCIY ¥ COCTABY Pearupymoiiux u
00pa3yIIHUXCs BEIIECTB) C OMOPOU HA CXEMBI.

CocTaBisITh GOPMYJibl GUHAPHBIX BEIIECTB MO BaJIEHTHOCTHU U ONPE/Ie/IATh BaJIEHTHOCTb 110
dopMyJ1aM BelecTB € OIOPOH Ha aJIFCOPUTM YIeOHBIX JeHCTBUH.

PaccTaBiATh K03QPUIMEHTHI B YPABHEHUAX XUMUYECKUX PeaKIIUH C OTOPOU Ha aJITOPUTM
y4eOHbBIX 1eICTBUH.

Ciei0BaTh MpaBUIaM 0JIb30BaHUS XUMHUYECKOH MOCYI0H U JIa6OpaTOPHBIM 060pyA0BaHUEM, A
TaK)Xe MpaBUJIaM 06palieHus C Bell[eCTBaMHU B COOTBETCTBUHU C UHCTPYKI[USIMU O BBINOJIHEHUIO
JIabOpPaTOPHBIX XUMHUYECKHUX OTBITOB M0J] KOHTPOJIEM IleZjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH YYe6OHBIX 3a/JaHUH U B IpoLiecce KCCIe0BaTeIbCKON
JleATeJIbHOCTU Hay4HO-TIONYJISPHYIO INTEPATypy XMUMHUYECKOT0 COJiep KaHus, CIpa-BOY-Hble
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’KeJie3a ¢ cepoH, B3aMMOo/ieliCTBHE XeJle3a C PaCTBOPOM
cosin megu(ID)).
OmBIT, WTIOCTPUPYIOIUI 3aKOH COXPaHEHHsT MacChl.

Nab6opatopHble U NpakTU4eckue paboTbl

Jla6opamopHble onbimol:

[Ipumepsl pU3NIECKUX IBJIEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IIpOKaJMBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJjIa C KUCIOTOM).

Mopenv aTOMOB U MOJIEKY L.

IpakTnueckas padora Ne3. [Ipu3Haky npoTeKaHus
XMMHUUYECKUX peaKluil.

BbryucneHus

— OTHOCHUTEJIbHOM MOJIEKYJ/IIPHOM Macchl BEIlleCTB;

— MaccOBOH /10JIM XUMUY€ECKOTO 3JIeMeHTa o GpopMmysie
coelMHEHUs

MaTepHaJbl, pecypcel UHTep-HeTa 10/ pyKOBO/JCTBOM IleJjarora.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIPAaBOYHBIX MaTePHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA NOHATUUHBIN
anmnapar Kypca XUMHUH

Tema 3. KotnuecTBeHHbIE
OTHOLIEHHsI B XuMuHM (34)

KosndectBo BewectBa. Mosib. MoJsisipHas Macca. 3aKOH
ABorajipo. MoJisipHbI 06'bEM ra30B. PacueThl 10 XUMUYECKON
dopmy.ie. PacueTbl MaccoBOH 01U XUMUYECKOTO 3/1eMEHTA B
COeJMHEHUH, KOJIMYeCTBa BellecTBa, MOJIIPHOM Macchl.
PacyéTbl 10 XUMHUYECKUM YpPaBHEHHUSM.

JleMoHcTpanus:

- 00pa3Ibl BELIECTB KOJIMYECTBOM OJIH MOJIb

Beraucnenus:

-pacuet no ¢popMy.Jie ¥ 10 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUH U IPUMEHSTD 3TH NTOHATHS, @ TAKXKe U3yUeHHble
3aKOHBI U TEOPUHU /1Sl pellieHUsl pacy€THbBIX 3aJja4 C IOMOLIbIO leJjarora.

BBIYMCIATH MOJISIPHYIO MacCy BelllecTB; KOJUYECTBO BellleCTBa, 06bEM rasa, Maccy BellecTBa ¢
onopoi Ha o6pasel, Ha GOpPMyIbl;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUYECKUX peaKLMi ¢ oopoi Ha o6pasel, aJlfOPUTM
y4eOHbIX 1eICTBUI: KOJIMYeCTBa, 06'bEMa, MaccChl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bE€MY, Macce peareHTOB UJIM IPOAYKTOB peaKL1H.

BricTparBaTh pa3BEpHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha MHPOPMAIHIO U3
y4e6HHKA U CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO MCI0JIb30BaATh U3yUYeHHbIN MOHATUHHBIN
annapar Kypca XMMHHM € IOMOLIbI0 NleJiarora.

Paszaen 3. [lepunoaudeckuii 3aKkoH U [lepuoaudeckas cucremMa XuMu4eckux 3jiemeHToB /[I. . MeHaeneeBa.
CtpoeHue aTOMOB. XuMHu4eckas CBs3b. OKUC/IMTEIbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
Mepnoanyeckunii 3aKoH U
Nepuoanueckana cucrema
XUMUYECKUX 31eMEHTOB

A. N. MeHngeneesa. (7 4)

[lepBrbIe K/1accuduKanuu
3jieMeHTOB. [IOHSTHe O Trpynmax CXOAHBIX 3JIEMEHTOB

MOINBITKHU XUMHUYECKHUX
(H.leJIO‘-IHbIe " 1eJIOYHO3€eMeJIbHbIe MeTaJlJibl, I'aJIOTE€HHI,

WHEPTHble Trasbl). JsemeHmMbl, KOmopble 06pazyrom

am@pomepHbie 0Kcudbl U 2UOPOKCUDbL.
[lepyosnyecknit 3akoH. Ileproguyeckas cucTeMa
. U. MeHnpeneena.

KopoTkonepuoHas u dauHHonepuodHas GopMbl

XUMHYECKUX 3JIEMEHTOB

PackpbIBaTh CMbIC/I IEPHUO/JUYECKOT0 3aKOHA 10/} PyKOBO/[CTBOM IeJjarora.

[ToHMMAaTh CylLlleCTBOBaHHE EPUOUUECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(M3MeHeHHe paJiuyCOB aTOMOB U 3JIEKTPOOTPHIIATEBbHOCTH) U UX COeJUHEHUH OT
M0JIOKEHUST B TEPUOAUIECKOM CCTeMe U CTPOEHHs aTOMa C UCIOIb30BAaHUEM CXEM U TaGJIHLI.

YcTaHaBIMBATh CBSI3b MEX/Y MOJI0KEHHEM 3/IeMeHTa B [IepHOJHYECKOH CHCTEME U CTPOEHUEM
ero aToMma (cocTas Y 3apsij s/ipa, 061iee YUCJIO 3JIEKTPOHOB U paclpe/ie/IeHHe UX 0
3JIEKTPOHHBIM CJIOSIM) 110 06pasIyy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH [0 rpyInaM U
neprojam Ileproanyeckoi CHCTEMBI € TIOMOLIBIO Nefarora.
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[lepnoanyeckoi cucTeMbl XHMHYECKHX 3JieMeHTOB [l
HU. MeHnpeneeBa. [lepuogbl ¥ rpynnbl. PU3nyecKUil CMbICT
NOpPSZKOBOIO HOMepa, HOMepOB Iepuoja U TpYIIIbI
3JIeMeHTa.

CtpoeHue atoMmoB. CocTaB aTOMHBIX fjep. M3omonel
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 0060JI0UEK aTOMOB
nepBbix 20 XUMHYECKHUX 3j7eMeHTOB [lepuoaudeckoin
CHUCTEMbI . H.

MengeneeBa.  XapakTepUCTHUKaA

XHMHUYECKOTO  3JIEMEHTa 110 €ro IMOJIOXKEHUI B
[lepuoaundeckoit cucreme /l. U. MeHjeneeBa.
paduyca

Mmemasaaudeckux u

SGKOHOMepHOCI’nu U3MEeHeHUs amomoes

XUMU1ecKuXx 2/1eMeHmos,
HeMemanauyeckux ceolicme no zpynnam Uu nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoii
cucmeMbl XUMUYecKux 3/emeHmos 0151 pazeumusl HaQykKu u
npakmuku. /]. H. MeHdeneee — yuéHulil u 2paxc0aHuH.
AemoHcTpauuun

KopoTkonepuoaHas v JJMHHONeproAHasA GOpPMBbI
[Teproanveckoi cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

J. U. MenpeneeBa.

O3HaKoMJIeHHe C 06pa3liaMy MeTaJIJI0B U HEMEeTaJlJIOB.

JlabopaTopHble U npakTMyeckue paboTbl
JlabopamopHblil onbim:

BsaumopelicTBUe THUAPOKCHAA LHUHKA C pacTBOpaMu
KHCJIOT U Liesioyei

XapakTepu30BaTb XMMHUeCKHeE 3J1eMeHThI IePBbIX TPEX IePHOA0B, Ka/Ius, KalbLUs 110 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /l. U. MeneneeBa.

CiieoBaTh paBUJIaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUH XUMUYECKOMN
nocy/bl M1 060pyA0BaHus 0] KOHTPOJIEeM Ilefiarora.

BbicTparBaTh pa3BépHYThble NMCbMEHHBIE U YCTHbIE OTBETHI C 0NTOPOH Ha MHGOPMaIUIo U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YEeHHbINA MOHATUWHBIN
anmapar Kypca XMMHMH NocJle CTPYKTYPUPOBaHHUA MaTepHasla C UCI0JIb30BaHUEM KJIHIIIe.

Hcnonb3o0BaTh NpHy BEINOJHEHUH y4eOHBIX 3a/JaHUH TeKCTbl yYeOHMKA MocIIe
CTPYKTYpHUpOBaHUsA MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyto cucreMy
XUMHYecKHX 371eMeHTOoB /[, M. MeHiesieeBa, Tab1MLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJi€, 3JIEKTPOXUMUYECKUH P/ HANPSHKeHUH MeTaJlIoB).

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce UCCIe0BaTeTbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMHUECKOT0 COZepKaHHs, CIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa oA pyKOBOACTBOM Ilefarora

Tema 5. CTpoeHnue BemecTs.
XuMu4yeckas CBA3b.
OKHCIUTETBHO-
BOCCTAHOBHTEJbHbIE PeaKkIuu
(89)

Xumunueckas cBsi3b. KoBaneHnTHas (moJsipHast ¥ HEMOJIIpHast )
CBSI3b. DNIeKmMpoOmMpUYamenbHOCms amomo8 XumMu4eckux
anemermos. VIoHHas CBS3b. Tunvl KpUCMaiiuyeckux peuemox.
CreneHb OKUCJIEHUS. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE peakluu. [Ipoleccbl OKUCIEHUST U

BOCCTaHOBJIeHUA. OKHCIUTENH U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHCINTETEHO-BOCCTAHOBUTEINILHBIE PEaKIINH: TOPEHHE,
peaxuuy pas3sioKeHus, COeIUHEHNS

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHIA O] PYKOBOJICTBOM IEAarora.

Omnpenensth BUI XUMUIECKOHN CBSI3H B COSTUHEHNH C UCIIOIb30BAHHEM CXEM.

OnpenensTh CTEeNneHb OKUCICHHST XUMHUUECKOTO 3JIEMEHTa 10 popMyJie ero COSANHEHHS C
HCIIOJIb30BaHUEM aJITOPUTMA.

Onpenensirts 3JeMEHT (BELIECTBO) — OKHCIUTEIb U JIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEIIb.

OOBSICHATH CYIIHOCTh MPOIIECCOB OKUCICHUS U BOCCTaHOBIICHUSL.

CoCTaBIATE JIEKTPOHHBIN OallaHC C yY4ETOM YHCIIA OTJAHHBIX U MIPUHATHIX AJIEKTPOHOB.

CoCTaBIATh YpaBHEHUE OKUCIHTENFHO-BOCCTAHOBUTEIBHOM PEAaKIIUK MO AITOPUTMY pa3dopa
OKHCITMTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

Hcronp30BaTh IPH BHIMOHEHHH YI€OHBIX 3aJaHHUI TEKCThI yIeOHUKA TIOCIIe CTPYKTYPHUPOBAHHUSI

MaTepHana, ClipaBOYHbIE MaTepHalIbl (IEPHOJHIECKYI0 CUCTEMY XUMHIECKHX deMeHToB J1. V.
Menzeneesa, TabIUILy paCTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIeH B BOJIE, SJIEKTPOXUMHUECKUN pAg
HaNpsDKEHUH METaJlIoB)
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Pa3geu 2. BaxxHeillMe npeACcTaBUTE/ I HEOPraHUYeCKUX BemecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,
(14y)

Bosgyx — cmechb rasos. CoctaB Bo3ayxa. Kuciopos —
3JIeMEHT W InpocTtoe BeliecTtBo. O30H.

KHCJIOpOJia B IpPHUPOJE,

HaxoxzaeHue
dusnyeckrue W XUMHYECKUE
cBoMcTBa. Peak1iuy ropeHHs NPOCTHIX U CJIOXKHBIX Bell|eCTB.

agpdpexm

SHAOTEpMHUYECKUE

Tenso8oll Xumuveckoll peakyuu. 3IK30- U

peakiiuy, mepmoxumuyeckue
ypasHeHusi. TloHaTHe 06 okcujax. Crnoco6bl MOJydYeHHUs
KuC/I0poja B

NpHUMeHeHue

JabopaTopud U
KHMCJIOPOJia. KpYyroBOpOT
npupoje. TonIuBo: yrojb U MeTaH. 3arpsi3HeHue BO3/yXa,

HpOMblLHJIeHHOCTl/I.
KHCJIOpoJila B

yCUJIeHWe TapHUKOBOTrO0 3pPeKTa, pa3pylieHre 030HOBOT0
cosl.

Bosioposi — 3/IeMeHT U IPOCTOE BelecTBO. HaxoxaeHue
BOJIOPO/ia B IpUpoe, pU3nIecKre U XUMHUYeCKHe CBOHCTBA
(na mnpuMepe
OKCHIaMH MeTaJIJIOB), IPUMEHEHUE, CNOCOObI NOJAYYEHUS.

BBaI/IMOﬂef/’ICTBl/IH C HeMeTa/UlaMH H

IMousiTHE 0 KHUCA0TaX KMC/IOTHI U COJIH.

AemoHcTpauumn

BsaumogelictBue pocdopa, cepsl U Kesie3a C KUCJIOPOA0M
(BO3MOKHO HCITOJIb30BaHKE BU/IEOOTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3AYXe.
OHbITbI, AEMOHCTPHUPYHOLIKWE YCJIOBUA BOSHUKHOBEHHA U
NpeKpalleHUsl TOpeHus.

Na6opatopHble U NpakTMYeckue pabotbl

JlabopamopHblil onbim:

O3HakoMJIeHHe C 06pa3aMu OKCHU/IOB.

IIpakmuyeckas paboma:

Ne 4. [lonyyeHue KHCI0pPO/ia, U3yYEHHE ero CBONCTB.
[TpakTuueckas padota NeS. [Tonydyenue Bogopoaa U U3yueHue
€ro CBOMCTB.

Bviuucnenus
— MOJIEKYJIIPHOM MacChl KUCJIOPO/ia ¥ 030HA Ha
OCHOBaHUHU aTOMHOﬁ MacCChbl XUMHUYECKOTI'0O 3JIeMeHTa

PacKkpbIBaThb CMbIC/ U3y4YaeMbIX TOHSATHH U IPUMEHSTh 3TH OHSATHUS IPY ONIMCAHUH CBOMCTB
BELIECTB U UX NPEBPAleHUH C UCI0JIb30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapakTepusoBaThb (OIHUCLIBATDb)C ONOPOIU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
coCTaB BO3/yXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6HI ero MoJIydeHus,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesloBeKa.

CpaBHHUBATb peaKIM1 FOPEeHNs U Me/IJIEHHOTO OKUCJIEHHUS C IPe/IBAPUTENbHBIM 06CYyKIeHUEM
napaMeTpOB CpPaBHEHHUS.

Co6upaTb NpUGOPHI JJ/I1s1 MOJIYyYeHHUs KUCI0PoAa (BbITECHEHHEM BO/bl M BO3/1yXa).

PacrosHaBaTb ONBITHBIM IyTEM KHUCJIOPOJ 110/ KOHTPOJIEM Ile/arora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY /AJ1S1 COCTaBJIeHUsI GOPMYJI BEel|eCTB, MOJIEKYJISIPHBIX
ypaBHEHUH XMMHUYECKUX PeaKIUi ¢ yyacTHeM KHCJI0poJa.

OGBSACHATD CYLHOCTB 3KOJOTMYECKHUX ITP06.JIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrnesoBaThb NpaBUIaM 6e30MacHOM paboThI B IaGOPAaTOPHHU IPH UCIOJIb30BAaHUU XUMUYECKOU
NOCYZbI U 060PYJOBaHHs 10/ KOHTPOJIEM I1€J]arora, a Takke NpaBU/IaM 06palieHus ¢
rOpIOYMMHU BellleCTBAMH B ObITY.

[l1aHUpPOBATE U OCYIECTBIIATh Ha IPAKTUKe XMMHUY€eCKHe 3KCIIepUMEHThI, IPOBOJUTh
Hab6JII0jeHNs1, ZieJlaTh BBIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa 10/, pyKOBOJCTBOM Iefjarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyiie.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLiecCce UCCIe0BATEIbCKOH
JleATe/IbHOCTH HayYHO-TIONYJIIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noj pyKoBOJCTBOM INeJarora.

BricTparBaTh pa3BépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHOPMALHIo U3
y4ebHUKa U CIPaBOYHbIX MaTe-
pHaJIOB € ONIOPOH Ha IJIaH, FPAMOTHO UCINOJIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca
XUMHHU

Tema 7. Boga. PacTBopsl.
IMoHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. CTpoeHue. MoJiekybl. Qusuueckue
ceoticmea 80dbl. Boda kak pacmeopumens. PacTBOPEL

PaCKpblBaTb CMbICJI U3Yy4Ya€MbIX MOHSTHHN U IIPUMEHATD 3TU NIOHATUA IIPHU ONTMCAHHUHN CBOWCTB
BelleCTB U UX npeBpaLueHm?l C IOMOIIbIO ITeagarora.
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(54)

IloHssmue o pacmeopumocmu eewjecms 8 gode. [loHsmue o
HACblueHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBas 01
BellleCTBa B pacTBope. PacueT MaccoBo#l [jo/1M BelllecTBa B
pacTBope (nponeHTHAsA KOHIeHTpaLus).

Xumuueckue cgoticmea 800vl (pas/osceHue, peakyuu c
HampueM, 0KcudoM kaavyus, okcudom cepwilV [loHssmue 06
ocHogaHusix. Poab pacmeopos & npupode U 8 JHCU3HU
yesnoseka. Kpyzosopom e0dbi 6 npupode. 3arpsi3HeHHe
NPUPOHBIX BoA. OXpaHa 1 0YMCTKA IPUPOJHBIX BO/.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbI; CHHTE3 BO/Ibl; B3aHMO/I€CTBUE BOIbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTePHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccienoBaHye pacTBOPOB KUCJIOT U 11eJI0Ye ¢ TOMOILbI0
WH/JMKaTOPOB.

Na6opatopHble U NpakTUYeckue pabotbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpeseéHHON
MacCcOBOH j0J1el paCTBOPEHHOTO BeLECTBA.

XapakTepu3oBaTh GpU3NYeCKHEe U XUMHUYECKHe CBOMCTBA BOADI, €€ poJib KaK paCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCAX C ONOPOH Ha IJIAH U CXEMY.

CocTaB/IAITh ypaBHEHUS] XUMUUECKUX PEaKIUi C y4acTHeM BOJbI C OIOPOH Ha CXeMY.

OGBSACHSATD CYI[HOCTb 3KOJIOTHYECKUX PO6JIEM, CBSI3aHHBIX C 3arpsi3HEHHUEM MPUPOAHbBIX BOJ,
Croco6bl OUUCTKU BOABI OT IPUMeECe, Mephl 110 OXpaHe BOJL OT 3arpsiI3HeHUsI ocjie
pe/BApUTEIbHOT0 CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBATE U OCYIIECTBIIATh HA MPAKTHKE XUMUYeCKHe IKCIEPUMEHTHI, IPOBOJAUTD
Hab6JII0JeH s, [1eJIaTh BbI-

BO/IbI 10 pe3yJIbTaTaM 3KCIEPUMeEHTA 10Jf KOHTPOJIEM I1e/Iarora, C UCIOJIb30BaHUEM KJIHLIE.

CneznoBaTb nIpaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUU XUMUYECKOH
nocyibl 1 060pyA0BaHUs O/, KOHTPOJIEM IIeJarora.

[IpoBOAUTH BBIUMCIEHHUS C IPUMeHEeHHEeM IOHSTHS «MaccoBasi [10Jisl BellleCTBa B pacTBOpE» C
0Tnopoi Ha GOPMYJIbIL.

HWcnosib30BaTh NPH BLIMOJHEHUH YIeOHBIX 33IaHUH U B POLECCE UCCIIE0BATENBCKON
JesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJlepKAHMUS, CIPABOYHbIE
MaTepHuasbl, pecypcbl UHTEepHETA MoJ, PyKOBOICTBOM IeAarora.

BricTpauBaTh pa3BépHYyThle MMCbMEHHbBIE U YCTHBIE OTBETHI C OOPOH Ha UHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIA TOHATUWHBIA
anmnapar Kypca XMMHH I0CJie TPeJBapUTENBHOr0 CTPYKTYPUPOBAHUSA MaTepuUasa.

Tema 8. dneKkTpoIUTHYECKAS
Auccouranusi. XuMudecKue
peakuuu B pacTBopax

(54)

Teopus
DnekTponuTHYecKas

SHGKTpOHI/ITI/I‘IeCKOﬁ JUCCOLHUAIINH.

JUCCOIHAIIAA. GHGKTPOJ'[I/ITLI n

HEJJICKTPOJIUTHIL. KaTI/IOHBI, aHHOHEBL. Mexanuszm 0uccouual4uu
eeujecme C pa3iudHbIMU suoamu xumuyeckotl cesizu. Ilowsmue
ocmeneru buccouuauuu. CHuIIbHEIE ¥ CIa0bIe SJIEKTPOJIUTHL.
Peakun moHHOTO oOMmeHa. YcmoBus NPOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00OMeHa 1o xoHma. IToaHbIe B COKpaIIIéHHLIe HOHHBIC

YpaBHEHUSI peakuuid. XUMHUECKHE CBOWCTBA  KHUCIOT,

OCHOBaHHI H CON B CBETe TMPENCTaBICHUA 00

3JIEKTPOJIUTUYECKOM qucconanui. KauecTBeHHbBIE peakiiu Ha

KaTUOHbl W AHWOHBI: HMOHBI XJIOpHI-, 6pOMl/Ill—, noauna-,

cynbdar-, kapOoHaT-, CHIMKAT-, hocdar- aHHOHBI; THIPOKCHI-

HOHBI,; KAaTHOHBI AMMOHHWA, MAarHusd, KaJbllUA, aJIFOMHHUA,

xene3a (2+) u (3+), menu (2+), UMHKA, OPUCYTCTBYIOLINE B
BOJHBIX PAaCTBOPaX.

PackpbIBaTb CMbIC/ H3y4aeMbIX OHATUH, @ TAKXKe CMbICJI TEOPUU 3JIEKTPOJTUTHIECKON
JHCCOLMAllMK C OTIOPOM Ha CXeMBI.

OGBSCHATH MPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IOMOILbIO N1earora.
CocTaB/IsITh YpaBHEHHUS JUCCOLMALIMM KUCJIOT, LleJIouel U coJiel, oJIHble U COKpalléHHble
HOHHbIE ypaBHEHUS] XUMUUECKUX pPeaKLIMii HOHHOTO 06MeHa.

[I1aHUpPOBATh U OCYLIECTBJATD Ha IPAKTHKE XUMUYECKH e 3KCIIEPUMEHTHI, IPOBOJUTh
HabJI0/leHus], Ae/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIIepUMEHTA N0CJIe peiBapUTENbHON
paboThI.

CnenoBaTb npaBuaM 6e30MacHON paboThl B JaGOPATOPHUH NTPH UCIIOIB30BAaHUHU XUMUYECKOHN
MOCy/Ibl 1 060PYI0BaHUSA M0/l KOHTPOJIEM MeAarora.

[Ipor3BOAUTD BbIYUCAEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

BricTparBaTh pa3BEépHYThIE NMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YeHHbIA MOHATHHHBIA
anmnapar Kypca XMMHH T0CJie Tpe/IBapUTENBHOT0 CTPYKTYPUPOBAaHUA MaTepuasa.

HWcnosib30BaTh MPHU BBINOJHEHUH Y9e0HbIX 3aIaHUH U B TPOI[ECCE UCCJIEI0BATENbCKON
JleITeJIbHOCTH Hay4YHO-NIONYJISAPHYIO0 INTepaTypy XUMHUYECKOI0 COZlepXKaHUs, ClIPaBOYHble
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JleMoOHCTpauuu

JneKTprYecKas MPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIKEHHE HOHOB B 3JIeKTPUYECKOM MOJIe.

OnbITHI, WIJIIOCTPUPYIOIME TPU3HAKHU TPOTEKAHUSA
peaknui HOHHOro o6MeHa.

JlaGopaTopHble U NPAKTUYECKHE

pa6oThbl

JlabopamopHulii onbim:

Peakuu HoHHOr0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara meu(1l) v ménoun, kapboHaTa HATpUA U
COJITHOM KUCJIOTBI, peaKius HeUTpau3alui Mexay
TUJIPOKCUOM KaJIUsl U COJITHON KUCJIOTOM.
Bouryucaenus

— 10 ypaBHEHHUSAM XUMHYECKHUX PeaKLUH

MaTepHaJibl, peCypCbl I/[HTepHeTa ImocJie KOHCYJIbTAallUH C IefaroroMm

Tema 9. OCHOBHBIE KJIaCChl
HeopraHn4yecKux
coeUHEeHUu

(1149)

Knaccudukanus HeopraHu4ecKux CoeJUHEHUH.

OKCHABL: cOCTaB, kKJaccupuKanus (OCHOBHbIE, KUCIOMHbIE,
am@pomepHble, Hecoseobpasyroujue Ha npumepe okcuda
yesepoda Il u okcuda asoma Il), HomeHkaaTypa [losyveHue u
XUMHYEeCKHe CBOMCTBA OKCHU/I0B (B3aUMOJIeHCTBUE C
BOJIOHM, KUCJI0OTAMH, LieJI04aMHu).

OcHOBaHHUsI: COCTAB, KJaccubUKalus (1eJI0YU U
HepacTBOpPHMbIe OCHOBaHUs), HOMEHKJIATYpPa, dusnyeckue
Y XMMUYeCKHe CBOWCTBA (B3aUMO/IEHCTBHE C OKCUIAMU
HEeMETAJIJIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYHYEHUS.
KucnoTsl: cocTas, kiaccudpuKkalys, HOMEHKJIATYPA,
¢dusnyeckre U XUMHUYeCcKre CBOMCTBA (B3aHMO/IeCTBHE C
MeTaJlJIaMH, OCHOBHBIMHU OKCH/IaMH, OCHOBaHHUSIMH,
COJISIMM Ha IIpUMepe COJITHOW U CEpHOM KUCJIOT), cnocobbl
noJiyvexusl. Ps; akTHBHOCTH METAJJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPa, CIOCOObI MOJIyYeHus,
B3aMMO/IEHCTBHE COJIel C MeTalJlaMU, KUCJIOTaMH,
111eJI09aMH U COJISIMU.

FeHeTHYeCcKasi CBSI3b MEX/Y KJIaCCAaMH HeOPraHHUYeCKUX
coeuHeHUH. ['eHeTHYecKuUe psAabl. [ToHsmue 06
am@pomepHbix 2udpokcudax (Ha npumepe [UHKA U
AAIOMUHUS): XUMUYecKue ceolicmea e3aumodeticmsue ¢
KUC/10Mmamu U Wes104amu, pas/ioxceHue npu HazpegaHuu.

JAemoHcTpauunm

06pa3sibl HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
B3auMopelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).

Peakuus HeHTpasn3anyu.
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OmnpezeneHne OCHOBHBIX KIIACCOB HEOPTaHNUECKUX COSANHEHHH M0 MIabIoHy.
CocraBieHHe CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUI Ha OCHOBE
OIpEJIEIICHHUS.

CocraBnenre GpopMys1 OCHOBHBIX KJIACCOB HEOPTAaHWIECKHX COSIMHEHHI U Ha3bIBaHHUE UX IO
MEXIyHapOIHO! U TPUBHATBHON HOMEHKIIATypE C HCTIOIb30BAHHEM ONPEIEICeHNS U TaOIHIIbI
PacTBOPUMOCTH.

KraccuduipoBanue n3ydaeMbIX BEMIECTB IT0 COCTaBY U C8OUCHEAM C OTIOPOil Ha OTIpEIeeHus,
CXEMBI ¥ TaOJIHIly pAaCTBOPUMOCTH.

CocraBieHne TaOJINIbI TEHETUUECKUX PSIOB M cXeMbl «I eHeTH4Yeckasi B3aMMOCBSI3b OCHOBHBIX
KJIACCOB HEOPIaHUYECKUX COeIUHEHUI» M0J] pyKOBOJCTBOM II€Jarora.

[Tporuo3upoBaHue CBOHCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
TPYIIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIOJIb30BAHUEM CXeMBI «I eHeTHYecKas B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI» 0] PYKOBOACTBOM II€[arora.

CocraBieHre MOJIEKYISIPHBIX YPaBHEHH PeaKIii, MIMIOCTPUPYIONIUX XMMHIECKIE CBOMCTBA
M3YYIEHHBIX KIIACCOB U CNOCOObI NOMYHeH sl BEIECTB M3YUSHHBIX KJIACCOB, IPYIIL, a TAKKe
MOATBEPIKAAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEXK1Y HUMH, C OTIOPOH Ha BepOaIbHYIO CXEMY B
Ka4eCTBE 3pUTEIbHOMN OIOPHI.

CocTaBieHre MOJIEKYJISIPHBIX YPaBHEHHH peakiyii o cXeMaM C IpeIBapUTEIbHBIM 00CYXKICHUEM
BBIOOPA pearupyronmx BeIecTB.

Berancnenue o ypaBHEHHSIM XHMHUYECKUX PeaKInil KOJIN4ecTBa, 00bEMa, MacChl BEIECTBA 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IIPOILYKTOB PEAKIHHU 110 AJITOPHTMY.

[TnarupoBaHye M OCYIIECTBICHUE HA IPAKTHKE XMMHIECKOTO SKCIICPIMEHTA M HAOTIOCHHS 110
PYKOBOJCTBOM yUYHTEJIS.

DopMyIMpPOBaHKUE BBIBOJOB 10 PE3YJIbTATAM IKCIIEPUMEHTA C UCIIOJIB30BAHUEM ONIOPHBIX CIIOB.
dopMynupoBaHKE C TIOMOIIBIO N1E]arora U BEIIOIHEHUE TPaBMII Oe30MacHoi paboTh! B 1a00paToOpHu
IPH MCIOJIB30BaHUU XUMHIECKOH MOCYIbI U 000pYIOBaHNSI.

Vcnonp3oBaHue NpH BBIOJHEHUN YUeOHBIX 33/IaHU M B POLIECCE HCCIIE0BATEIBCKOI IS TEIbHOCTH
HaY4HO-IIOITYJISIPHOM JIMTEPaTypbl XUMUYECKOTO COACPKaHUs, CIIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
HurepHera, ocyniecTBIeHHEe BEIOOPA 1101 pyKOBOJCTBOM HAaCTaBHHKA.




BriTecHeHue OZHOT'O MeTaJljla APYTI'MM U3 pacTBOpPaA COJIU.

Nab6opatopHble U NpakTU4eckue paboTbl
JlabopamopHble onbimuil:

BsanMogelicTBre KUCIOT C MeTa/lJIaMu.

[TonydyeHue HepacTBOPUMbIX OCHOBAHMM.
B3auMogelicTBUe HePaCTBOPUMBIX OCHOBAaHHUH C
KHUCJI0TaMH.

PazsoxeHue rugpokcuga meau(ll) npu HarpeBaHUM.
IIpakmuyueckas paboma:

Ne 7. PerieHue sKcnepuMeHTa/IbHBIX 3a/ja4 10 TeEMe
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COeJUHEHUI».

BbiqucneHus
— 110 ypaBHEHUSIM XUMHYECKUX PeaKLIMI

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMEHHBIX U YCTHBIX OTBETOB C 0H0p0171 Ha I/IH(i)OpMaHI/IIO us3
y‘{e6HI/IKa 1 CIIPABOYHBIX MAaTE€PUAJIOB, T PAMOTHOEC UCIIOJIB30BAHUEC U3YYCHHOTO TIOHSATUHHOTO
arrapara Kypca XuMHUU C UCIIOJIb30BAHUEM IlIaHA, OTIOPHBIX CJIOB, aJITOPUTMA.

Paspen 3. Bewectso n xumuueckue

peakuum, 4y

Tema 10. Xumuueckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkuuii (44)

ITlonsamue o CKopocmu XUMUYECKOU peaxkyuu. @aKmOpbl,
elusAwue Ha CKopocmb XUMUYECKOU peaxkyuu. ITlonamue o
COMOCEHHbIX U 2emEPOCEHHbIX pPEeaAKYUsX. Honsmue 06

06pamuMblx u HEO6pamLLWblx XUMUYECKUX  peaKkyusix.

Tousmue o XUMUYECKOM paesHosecuu. CMemeHue

XUMUHYECKO20  pABHOBECUSL. (DaKWlOpbl, siauAwowue Ha

CKOPOCMb XUMUYECKOU PeaKyuu U NOA0NCEeHUEe XUMULECKO20
pasnogecusi. Kiaccugukayusi xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBICI H3y4aeMbIX MTOHATHI U MPUMEHSTH 3TU MOHSTHUS P OIMCAaHUH CBOHCTB BEIIECTB H

HX MpeBpaIleHui.

KrnaccngunupoBats XMMHYECKHE PEaKIMU [0 Pa3IHIHBIM IIPH3HAKAM.

Y cTaHaBNIMBATh 3aBUCHMOCTH CKOPOCTH XUMUUECKOH PEaKIK OT PA3INYHBIX (aKTOPOB MOX

PYKOBOJICTBOM y4YHTEJIS.

[Iporao3upoBaTh BO3ZMOXKHOCTH MPOTEKAHHS XMMUUECKIX IIPEBPANICHIH B PA3IIMIHBIX yCIOBUIX MOCIE

MIpeaBapUTENbHON pabOTHIL.

DnpenensTs OKUCIUTEN U BoccTaHOBUTENH B OBP.

CocTaBisATh BIEKTPOHHBIH OaJlaHC peaKIyy.

[TpON3BOANTH BEIYMCIICHUS IO XUMHUYECKUM YPAaBHEHHSIM M0 alrOPHUTMY.

BrICTpanBaTh pa3BEpHYTHIE IMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HH(OPMAIHIO U3 yIeOHUKA U

CIIPaBOYHBIX MaTepHAaNOB, IPAMOTHO MCHOJIB30BaTh M3YUSHHBII MOHATUIHBII anmapar Kypca XUMHN

HOCJIE TIPEIBAPUTEIBHOTO CTPYKTYPHUPOBAHMUS MaTepHasa.

Vcrionp30BaTh IPH BBITOTHEHUH yIEOHBIX 3a/JaHUH U B TIPOIECCE NCCIEN0BATENBCKON IEATEIbHOCTH

HaYYHO-TIOMYISIPHYIO JIATEPATypy XUMHIECKOTO COAEPKaHUsI, CIIPAaBOYHBIE MATEPHAIIBI, PECYPCHI

WnTepHeTa nocie KOHCYIBTAINH C TI€IarOTOM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHSTHI, a TAKKE CMBICI TEOPHH HIIEKTPOIUTHYECKON UCCOINALIUY C

OTOPOH Ha CXEMBI.

DOBSICHATH MPUYMHBI JICKTPOIPOBOTHOCTH BOIHBIX PACTBOPOB C TIOMOIIIBIO TIEAarora.

CoCTaBIIATh ypaBHEHHS TUCCOIMAIIMY KUCIIOT, IEJI0YeH 1 COJIel, OHBIE H COKpaNIEHHbIe HOHHEIE

YpaBHEHUSI XUMHIECKHX PEeaKINii HOHHOTO OOMeHa.

[L1aHIpPOBATh M OCYIIECTBIATH HA MPAKTHKE XUMHIECKHE SKCTIEPUMEHTHI, IPOBOJIUTH HAOIIOICHUS,

JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM SKCIIEpHMEHTA MOCIIe IPeIBAPUTEILHON paboThI.

CnemoBaTh npaBmiiaM 6e30MacHOi paboThI B 1a00OPaTOPUH MPH UCTIOIb30BAHUH XMMHUYECKOM MTOCYIBI U
000py10BaHUs M0/ KOHTPOJIEM IIe/larora.

[Ipon3BOANUTE BHIYMCIEHHUS IO XUMHYECKUM YPaBHEHHSM.

BrICTpanBaTh pa3BEPHYTHIEC MICEMEHHBIE H YCTHBIE OTBETHI C OITOPOil Ha HH(OPMAIIIO 13 yIeOHUKA 1
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CIPABOYHBIX MaTEPHUAIIOB, TPAMOTHO HCIIOJIb30BaTh U3yUCHHBIN MOHATHUHBIHN almapaTt Kypca XUMUH
0CJIe MPEABAPUTENHLHOIO CTPYKTYPUPOBAaHUS MaTepraa.

HMcnonb3oBath NpH BHIIOJIHEHUH YUEOHBIX 3aJJaHUH U B IIPOLIECCE UCCIIEI0BATENBCKON eI TENbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIEPKAHUS, CIIPABOYHBIE MaTEPHAJIBI, PECYPChI
HuTepHeTa mociie KOHCYIbTalluu ¢ IeJaroroM

9 KUIIACC

(2 4 B HEZEMIO, BCETO 68 1)

MpumepHbie TemMbl,
packpbiBatowme AaHHbI pasgen
nporpammbl,

M KOIMYEeCTBO Yacos, oTBoAMMOe
Ha UX U3yyeHune

OCHOBHOE cogeprkaHue

OCHOBHbI€e BUAbI A,eATENIbHOCTU
obyuatrowmxca

Paspen 1. BemecTBo M XMMHYecKHe peakiyu (104)
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IloBTOpEHUE U yTyG1eHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(1049)

[Neprommaeckuii 3akoH. [leproauaeckas cucreMa XUMHIECKHX
anemenToB JI. 1. MenneneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB XUMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJOB, KU, KaJIbLUS U UX
COeIMHEHUH B COOTBETCTBUH C MOJOKEHUEM JIEMEHTOB B
MEPHOIUUECKON CHCTEME U CTPOSHUEM HX aTOMOB.
Krnaccnduxanms 1 HOMeHKIIaTypa HEOPTaHNIECKUX BEIECTB
(MexxyHapoHAs U TPUBHANBHAS). XHUMHIECKHE CBOWCTBA
BEIECTB, OTHOCSIINXCS K Pa3JINYHBIM KJlaccaM
HEOpraHWYIeCKUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHUIECKHX BEIIECTB.

CrpoeHue BelecTBa: BUABI XUMIUECKON CBA3U U THUIIBI
KPHUCTAIUINIECKHUX PEIMIETOK. 3a6UCUMOCHb CBOUCE 8elyecins
Om Ux CmpoeHus.

XUMHUUECKUE PeaKIH. KIACCU(PHUKAIINSI XUMIIECKUX PEaKIIi
I10 Pa3JINYHBIM OCHOBAHHSIM.

Teopust 2MEKTPONTUTHIECKOH TUCCOLMAIN

JeMoHCTpauumn

1. Mozesin KpUCTa/JINYEeCKUX PelIETOK HeOpraHU4eCcKUx
Bell|eCTB.

2. KopotkonepuonHast u INMHHONIEPHOAHAS (GOPMBI
[Nepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . Menneneesa

[paktuueckas padora Ne§ «Peakunu HOHHOTO OOMeHa»
IMpakTraeckas pabota Ne 9 «KauecTBeHHbBIE peaKIINU Ha HOHBI
B pactBope".

KontponbsHast padoTta Ne6 «neKTpoInuTHIeCKast TUCCOHAIIHS»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX NEPHUO/0B, KAJUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosnyeckoit cucreme /Jl. . MeHiesieeBa ¢ onopoii Ha aJlrTOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeoOpraHUYeCcKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuceIBaTh 061Me XUMUYECKHE CBOMCTBA BellleCTB Pa3/IMYHBIX KJIACCOB, TOATBEPXKAATh
CBOWCTBA IpUMepaMU MOJIEKYJIAPHBIX YpaBHEHUH XUMHUYECKHUX PeaKIHi C OIOpOH Ha cXeMy.

OnpezensiTh BUJ XUMUY€ECKOU CBSI3U M THI KPUCTAJIJIMYECKOM PEIIETKH BeleCTBa C OOPOM Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENBHOTO
pas6opa.

BoicTparBaTh pa3BépHYThIe MMCbMEHHBIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaMI0 U3 yYeGHUKA U CHPABOYHBIX MaTePHAJIOB, TPAMOTHO HCIO0/1b30BaTh U3yY€eHHbIH
MOHATHUHHBIN annapaT Kypca XUMHUH.

Hcnosnb30BaTh NpHY BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B IPOLiecce UCCIeJ0BATETbCKON
JlesITeJIbHOCTH HAyYHO-MIONYJISIPHYIO JIMTEPATYPY XMMHUUECKOTr0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa 0o pyKOBOACTBOM lefjarora.

PackpbIBaTh CMBICI TEOPUH NIEKTPOIUTHIECKOI auccoruanyn. OObSCHATh IPHIHHBI

3IIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocTaBisTh ypaBHEHHs TUCCOIHAIIMY KUCIIOT U LEJI0YeH, TOTHBIE U COKPAIICHHBIE XUMUUECKUE

YpaBHEHHUS] XUMHYECKUX PEAKIMi HOHHOTO 0OMeHa.

Pa3aen 3. HemeTasiibl

M UX COeAUHEeHUs (24 1)

Tema 3. O6mas
XapaKTepUCTHUKaA
XMMHYECKUX 3J1eMeHTOB VIIA-
rpynnsl. I'asoresnt

(44)

O611as XxapaKTepUCTHKa rajoreHoB. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIsl HUX
cTeneHu okuciaeHus. CTpoeHue U pU3nvecKre CBOKWCTBA
HPOCTHIX BEIECTB — rajJioreHOB. XUMUYECKHe CBOHCTBA Ha
npuMepe xjiopa (B3auMo/IeiCTBYE C MEeTa/JIaMH,
HeMeTaJIJIaMU - BOJJOPO/JIOM U KUCJIOPOZ0M,
weao4amu).XnopoBoopo. CosnsiHasi KUCIOTa,
XMMHYeCKHe CBOHCTBA, No/y4eHue, TpUMeHEHHE.
KauecTBeHHbIe peaKL|M1 Ha raJloreHU/-UOHBL. Jelicmsue
X/10pa u X210p0800opodda HA OP2aHU3M HeN08eKd.

OOBACHATD 06IIIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB HEMETAJIJIOB U UX COeTUHEHUH B
npe/ieJiax MaJibIX TIEPUO/IOB U TVIABHBIX MOATpyI [leproarieckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS X ATOMOB C UCIIOJIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MMPOCTHIX BEIECTB raJIoTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBOJI0OPO/Ia, XJIOPH/Ia HATPHS), CIOCOOBI UX
MOJIy4YeHHUs], IpUMeHeHHe U 3HaYeHHe B MPUPO/JIe U )KU3HU YeJIoBeKa Mocyie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh raJIOT€HU/I-UOHBI B PACTBOPE C UCIOJIb30BaHHEM TabJIUIbI "XapaKTepHble
peaKIy Ha aHUOHBI".

[I/1aHMPOBATh U OCYIIECTBJATDH HAa MPAKTHKE XUMUYECKHe 3KCIIepUMEeHThI, IPOBOAUTD
HaG6JII0/IeHHs], 1eJIaTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA MOCJ/Ie IPe/IBapUTeNbHON
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BaxkHelive XJIOpUAbI U UX HAXOXKJEeHHUe B IIpHUpoJe.

JleMoOHCTpauuu

BujieomMaTepuasbl: raJoreHbl U UX COeJUHEHUSI.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U NpaKTHYeCKHUe paGoThl
JlabopamopHulii onbim:

PacnosHaBaHMe XJI0pH/I-MOHOB.

paboThL.

CyieioBaTh NpaBUJIaM 6e30MacHOM paGoThI B IAGOPATOPUH TPH UCIIO/Ib30BAHUH XUMUYECKOH
HOCY/ibl U 06OPYAOBaHUSA 0/, PYKOBOJCTBOM IleJjarora.

BeicTpauBaTh pa3BEépHyThIe MIUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOI Ha HHOpMaLUIO U3
y4eGHUKa U CIPABOYHbIX MaTEPUAJIOB, FPAMOTHO HUCII0JIb30BaTh U3y4eHHbIH NOHATUHHBINA
anmnapar Kypca XUMHH.

Hcnosib30BaTh IIPY BBIIOJHEHUH Y4eGHBIX 3aJaHUH U B IpoLiecce UCCIeJ0BaTeIbCKON
JIeSITeJIbHOCTH HayYHO-MOMYJ/ISIPHYIO JINTEPATYPY XUMUYECKOTO COZIEPIKAHMs], CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O61masn
XapaKTepUuCTUKa
XMMHYECKUX 3/ieMeHTOB VIA-
rpynibl. Cepa u eé
coeauHeHus (5 4)

061as XxapaKTepUCTHKA 3J1eMeHTOB VIA-rpynmnsl
OCo6EeHHOCTH CTPOEHUST AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble /Js1 HUX CTeneHu oKkucaeHus. CTpoeHHe U
¢dur3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnotponHsle MogUUKALUY KUCJI0PO/A U CEPBI.
Xumuyeckue CBONCTBA cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3nYecKre U XMMUYeCKHe CBONCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCU0B. CepHas KUCJI0Ta, PU3nuecKue

Y XMMHUYeCKUe CBOHCTBA (001He KaK NMpeICTaBUTE S
KJlacca KMCJIOT U crneljudryecKre), IpuMeHeHHe.
CepHuUCTas KMCJIOTA.

Xumueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnocoba nosyveHus cepHoll kuciomol. COJIA cCepHOU
KHUCJIOTBI, Ka4YeCTBeHHasl peaKLysi Ha CyJIbdaT-HoH.
Haxoxx/ieHue ceprl U eé coeAUHEHNUH B IPUPO/E.
Xumuueckoe 3azpsisHeHUe OKpyxcaroujel cpedsl
coeduHeHUsIMU cepbl (KUuc10mHble doxcdu, 3azpsi3HeHue
8030yxa U 8000éM08), ChOCO6bI €20 NpedomaepaujeHus..

JeMoHCTpauumn

Kosneknuu (BuzeomMaTepuasbl): cepa v €é coeIMHEHUsI.
06yryiMBaHHe caxapa Mo/, 1ecTBUEM
KOHILIEeHTPUPOBAHHOMN CEPHOU KUCJIOTHIL.

JlaGopaTopHbIe U NPpaKTUYeCKHe paGoThl
JlabopamopHble onbimoil:

O6HapyxeHHUe CyJibdaT-UOHOB.

B3aumosiericTBre pa36aBJIeHHONW CEPHON KUCIOThI C
IIMHKOM. BoIyucaeHus

M0 YpaBHEHUSIM XUMUUYECKHX PeaKIuii;

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coeMHEeHUH
C y4ETOM CTPOEHUS UX aTOMOB C ONIOPOH Ha cxeMy "H3MeHeHuUe paZiuycoB B OArpynnax".
XapakTepusoBaTb GpU3HUUeCKHe
Y XMMHU4YeCcKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U eé coeJUHEeHUH (cepoBo0po/a, OKCH/IOB
Cepbl, CEPHOU KUCJIOTHI, Cyb}ATOB), CIOCOOBI UX MOYYEHHUSs], TPUMEHEHNE U 3HAYEHHUE
B IPUPO/Jie U >KU3HU YesI0BeKa C OITOPOM Ha CXeMY U IIJIaH.

OnpezensTh HaJW4YMe CyIbGaT-MOHOB B PacCTBOPE.

OGBSACHATD CYLHOCTb 3KOJOTHYECKUX IPOGJIeM, CBS3aHHBIX C TepepaboTKON coeAMHEHUH cephl
nocJie CTpyKTypUpPOBaHUsI MaTepuasa.

[lnaHMpOBAThb U OCYLIECTBJISATh Ha NPAKTHKe XUMUUECKHe 3KCIIepUMEHThI, IPOBOAUTD
Hab6JII0IeHHs1, IeIaTh BBIBO/BI 10 pe3y/IbTaTaM 3KCIIepUMeHTa.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOHN
nocy/ibl M1 060pyA0BaHus M0/ pyKOBOACTBOM Iefiarora.

[Ipou3BOAUTE BBIUHUCAEHUS IO XUMHUYECKHUM YPaBHEHUAM I10 aJITOPUTMY.

HWcnosib30BaTh NpHU BBIOJHEHHH yUe6OHBIX 33JJaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyeckyro cUCTeMy XMMUYeCKHX 3jeMeHTOB /I. . MeHzie1eeBa, Tab Uiy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpU BEINOJHEHUH yue6-

HBIX 33/JaHUH U B poLiecce UCCIel0BaTebCKOM AeATebHOCTH HayYHO- oMY IAPHYIO0 JIUTepaTypy

XUMHUYEeCKOT0 COZiep>KaHHUs, CIPaBOYHble MaTepHaJibl, pecypckl MHTepHeTa

I10CJIe KOHCYJIbTALIMH C I1e/1aroroM
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Tema 5. O61as
XapaKTepHCTHKa
XMMHUYECKHUX 31eMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHH OKUCIeHU.

A3oT, pacnpocTpaHeHue B NpUpoie, GU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aMMO/ieHCTBHE C MeTa/lJIaMH U
HeMeTaJ/IaMM - KHCJI0POZOM U BoZopoioM). Kpyrosopor
a30Ta B IPUPOJE.

AmMHuaKk, ero pusrdyeckue U XMMHUYeCKHe CBOHCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI'0 PacTBoOpa),
nosayveHue v npuMeHeHue. Coii aMMOHUS, UX QU3UUECKHe
Y XMMHUUYeCKHe CBONCTBA (pas3JioiKeHHe, B3aUMOJlefCcTBUE
Co LeJI0YaMu), npuMeHeHYe. KayecTBeHHasl peakLis Ha
MOHBbI aMMOHHUSI.

A3oTHas KMCJI0Ta, eé Gu3nyecKre U XMMUYECKHe CBOMCTBA
(ob1urue Kak npesCcTaBUTES KJacca KUCJIOT U
cnenuuyeckue). A3oTHcTas KucjaoTa. crnosb3oBaHue
HUTPATOB U COJIel aMMOHHUS B KaueCTBe MUHEPATbHBIX
yA0OpeHUH.

Xumuueckoe 3azpsi3HeHue okpysicaroujeli cpedbl
coeduHeHUAMU azoma (Kucs10mHule 0oxcou, 3azpsi3HeHuUe
8030dyxa, NoY8bl U 80006M08).

®ocdop, anromponnsie modugukayuu gocgopa,
dusnyeckre U XMUMUYECKHE CBOWCTBA (B3aUMOJeCTBUE C
MeTa/UIaMH, HeMeTaJlllaMH, KOHYeHMpUpPOB8aHHOU a30MHOL
U cepHoll Kucaiomamu).

Okcug pocdopa(V) u dpochopHas kuca0Ta, GU3NIECKUe U
XMMHYeCKHe CBOWCTBA, oJiyyeHre. KayecTBeHHas
peakuus Ha docdhaT-HOHBL.

Hcnonb3zoBaHue $pochaToB B KaueCTBe MUHEPAJIbHBIX
yA06peHUi. 3arpsisHeHre NPUPOLHBIX BOJ0EMOB
docdaramu.

JleMoOHCTpauuu

Kosneknuu: pocdop 1 Ux coeTUHEHUS.

B3anMopelicTBHMe KOHLLEHTPUPOBAHHOM a30THOM KUC/IOThI
C MeJibIo.

JlabopaTopHble U NpaKTU4YeCKHe paboThl
JlabopamopHbie onvimbvl:

1. B3auMoelicTBHE coJied aMMOHHUSA C IIEJI0YbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMu a30THBIX U GoCcHOPHBIX
yA06peHuH.

IIpakmuyueckas paboma:

Ne 10. [TonyyeHre aMMHaKa, U3ydeHHe ero CBOMCTB.

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1IeMeHTOB VA-IpyIIIbI U UX
coeJMHEHUH € y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHe CBOMCTBA NPOCTLIX BelllecTB a30Ta U pocdopa 1
MX coeJUHEHUH (aMMHaKa, cojled aMMOHHU, a30THOH KUC/IO0ThI, HUTPATOB, OKCH/A
docdopa(V) u docpopHoii kucaoThl, pocdaToB), COCOOHI UX MOJIYIEHHUs], TIPUMEHEHHE U
3HaueHHe B IPUPO/ie U )KU3HH YesI0BeKa C UCI0JIb30BaHUEM CXEMBIL.

OnpefiensiTb MOHBI aMMOHHUSA U $ochaT-HOHBI B PACTBOPE C UCII0/Ib30BAHUEM TAOIHIIbI
"XapakTepHble peaKL[M1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 9KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM COeJUHEHUN
asoTa u pocdopa B OKpy:Kawliel cpee.

[l1aHMpPOBATE U OCYLIECTBJIATH HA IPAaKTHKe XUMHUYeCKHUe IKCIIepUMEHThI, IPOBOAUTH
Hab6JII0jeHHs1, JleJJaTh BbIBOJBI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NIpaBUaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUH XUMUYECKON
ocy/ibl M1 060pyZ0BaHUsI.

[Ipon3BOAUTb BHIYUCIEHHS 10 XUMUYECKUM yPaBHEHHUSM.

HWcnosib30BaTh NpHY BHINOJHEHUH yUe6OHBIX 3a/JaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTepuasbl (IEPUOAUYECKYIO CUCTEMY XUMHUUYeCKHX 3jieMeHTOB /Jl. Y. MeHenieeBa, TabiuIy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJE, 3JIEKTPOXUMHUUYECKHUH psIfl HAllPsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BEIIOJHEHUH YYeOHbIX 3aZlaHUH U B IIpoIiecce UCCIe0BaTebCKON
JleATeJIbHOCTH HAYYHO-TIONYJ/ISIPHYIO JIMTEPATYPY XUMHUECKOTO COZlepaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTalMH C NeiaroroM
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Buruucaenus
— I10 ypaBHEHHUAM XMMHUYECKUX peaKkL Uil
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Tema 6. O611as XapaKTepuc-
THKa XMMU4Y€CKHUX 3/IEMEHTOB
IVA-rpynmbl.

Yriepoj 1 KpeMHHMH U MX
coeJMHEeHUs

(84)

Yriepog, aysioTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, dusnudeckre U XUMUYECKHe
cBo¥cTBa. Afcopbuusa. KpyroBopot yriieposa B Ipupoe.
OKcuAbl yrieposa, ux GusnyecKkue U XMMUYecKue
CBOMCTBA (B3aUMO/leiCTBHE C META/UIAMH, HEMeTaJlJIaMH,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
JleiCTBYE Ha )KMBble OPraHU3MBbl, N0/Iy4eHue

U IpUMeHeHUE. IKo102uvecKue npobaeMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); zunomesa 22106a.16H020
nomenJieHusl KAUMama; NapHuUKkoswvlil agpgexkm.

Yro/ipHas KUC/IOTA U €€ CoJiu, UX GU3NYecKre U
XMMHYeCKHe CBOWCTBA, No/IyYeHuUe U IPUMEHEHHE.,
KayecTBeHHas peakuusl Ha Kap6OHAT-UOHBI.
HcnoswzosaHue kap6oHamos 8 6btmy, MeduyuHe,
NnpoMblWIEHHOCMU, CeAbCKOM X03silicmeae.

Kpemuui, ero pusnyeckue 1 xuMuieckre CBOMcTBa (Ha
npyMepe B3aUMO/IEHCTBHUS C META/LJIaMH U HEMETAJIaMuU),
nosyyeHue U NpuMeHeHue 8 31eKmpoHuKe.

CoeduHeHusi kpeMHus 8 npupode. O6ujue npedcmas.ieHusi 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
ucno1b308aHue 8 bbimy, MeduyuHe, NPOMblULIEHHOCMU.
Baoic-Heliwue cmpoumesibHble Mamepuasl: Kepamukd,
cmek/10, yeMmeHm, 6emoH, sces1e306emoH. [Ipo6aembl
6e30nacHO20 UCN0/1b308AHUSI CMPOUMENBbHBIX MAMEPUA/I08
8 N08CEOHEBHOUI HCU3HU.

JleMoOHCTpauuu

Mojeu KpUCTa/UTMYeCKUX PEI&TOK a/iMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Apncop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrzaéwm. [IpotuBoras.

BI/ILLeOMaTepHaJIbI: CHJIMKATHAA IPOMBIIIJIEHHOCTb.
Mojenn MoJIeKyJ1 OpraHU4YeCcKHX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKHUe paboThl
JlabopamopHulil onbim:

KauyecTBeHHas peakijus Ha KApOOHAT-HOH.
IIpakmuyueckue pabombvl:

Ne 11. [TonyyeHMe yIIeKHACIOTO ra3a v U3y4yeHue ero
CBOMCTB.

Ne 12. PemieHue 3kCiepuMeHTa/lbHbIX 3a/,a4 10 TeMe
«HemeTasibl».

BoruucaeHus
M0 YpaBHEHHUAM XHUMUYECKUX PeaKL Ui
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
COeIMHeHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA NPOCTBIX BELECTB yIyiepoja U
KPEeMHHS U UX coeJUHEHUH (OKCH/I0B yT/1epo/ia, yroJbHOH KUC/IO0ThI, KApOOHATOB, OKCHA
KpeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NMOJIyYeHH s, IPUMeHeHHe
Y 3HaYeHHe B IPUPO/Je U >KU3HU YesI0BeKa.

OnpefiensiTh KAPOOHAT- ¥ CUJIMKAT-

HOHBI B pacTBOpe.

OGBACHATD CYLHOCTb 3KOJOTMYeCKUX NP0o6JIeM, CBSI3aHHBIX C HAX0XK/JeHHeM YIJIeKHCJIOoro rasa
B OKpYy:Kalollel cpeie.

[ly1aHMpOBaTh M OCYIECTBJAATH Ha IPAKTHKe XMMHUYeCKHe 3KCIIePUMEHTHI,

[IpoBoAUTE HAGJIIOJEHUS, [leJIaTh BbIBOJbI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1aG0OpPaTOPUH NPH UCIOIb30BAaHUHY XUMHYECKOH
ocy/ibl M1 060pyA0BaHUsI.

HWcnosib30BaTh NpHY BBIOJHEHUH yUeOHBIX 3a/JaHUH TEKCThI yueGHUKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jieMeHTOB /JI. U. MeHzieieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJe, 3JIEKTPOXUMHUUYECKUH psIfl HANlPsHKeHUH
MeTaJlJIoB) NOC/Ie KOHCYJIbTAL[MH C I1eJaroroM.

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHbIX 3aJaHUH U B ITpoliecce UCClel0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJ/IPHYIO JIMTePAaTypy XMMHUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




Paspeu 2. MeTa /1Bl M MX coeguHeHU (20 4)

Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB —
MeTaJ/lJIOB Ha OCHOBaHUH X MOJIOKEHHS B
[leproandeckoi cucTeMe XMMHUYECKUX 3/1eMEHTOB

. U. MeHieneeBa U cTpoeHUs aToMoB. CTpoeHue
MeTa/lJIoB. MeTa/lsInyecKas CB3b U MeTa/JINdecKas
KpHUCTa/IMYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH pAaf,
HaIpsKeHUH MeTaioB. PU3nyeckue U XUMHUYeCKHe
CBOWCTBA MeTa/IJIOB (B3aUMO/I€eHCTBUE C KUCJIOPO/OM,
BOJOM, KucioTamMu). O6wue cnoco6bl NOAY4eHUst
Memasos.

TloHsimue o koppo3uu Memannos U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwsl (cmaav, 4y2yH,
dwpaaroMuHull, 6pOH3a), UX NPUMEHEHUe 8 bbimy U
NpOMbIWAEHHOCMU.

JleMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3l;aMy MeTaJJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesii KpUCTAJINYeCKUX PEeLIETOK METAJJIOB.
Buseomarepuasibl: KOppO3Usi METAJLIIOB.

JlabopaTopHble U NpaKTU4YecKue paboThl
JlabopamopHbwie onvimbvl:

O3HaKoMJIeHHE ¢ 00pa3LaMH CIJIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLMHU MeTaslyla C KUCIO0TOH OT
HPUPOABI MeTaJljIa.

Bouruucaenus
110 ypaBHEHUSIM XUMUUYECKUX PeaKIUU.

PackpbIBaTh CMBIC/ M3yYaeMbIX TIOHATUH U IPUMEHSTDb 3TH MOHSATHS IPU ONMUCAHUM CBOUCTB
BelleCTB U UX NpeBpalleHUH.

OO'BSICHATDH 001IME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1EMEHTOB-META/IJIOB U UX
COeIMHEHUH C yYETOM CTPOEHHUsI UX aTOMOB.

XapakKTepu30BaTh CTPOEHNE METAJLIOB, 0611e GU3NYeCKHe U XUMUYeCKHe CBOWCTBA METAJJIOB.

XapakTepu30BaTh 061He CIOCOOBI NOJMYyYEeHNUs] METAJIJIOB OCJIE CTPYKTYPUPOBaHUS
MaTepuasa.

CneznoBaThb npaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUU XUMUYECKOH
ocyibl U1 060PyZ0BaHUsI.

[Ipor3BOAUTD BEIYUCAEHUS 10 XHMUYECKUM YPABHEHUSM.

HWcnosib30BaTh NpHU BHIMOJHEHHH YUe6HBIX 3a/JaHUM TEKCThI yYeGHUKA, CTIPABOYHbIE
MaTtepuassl ([lepuoanyecKyro CUCTEMY XMMHUUYeCKHX 3J1eMeHToB /. U. MeHzeieeBa, TabIumy
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIeH B BOJE, 3JIEKTPOXUMHUUECKUH psifl HANlPSDKEHUH
MeTaJJoB).

HWcrosib30BaTh MPU BBINOJHEHUU YIeGHbBIX 33JJaHUH U B IPOLiecce UCC/Ie0BaATEbCKON
JlesITEeJIbHOCTH HAYYHO-TIONMYJIAPHYIO JIMTEPATYPY XUMUUYECKOTO COJlepKAHUSA, CTPABOYHbIE
MaTtepuasbl, pecypcbl UHTEpHeTa Hoc/e NpeBapUTeIbHON KOHCYJIbTAllUU C Iejarorom

Tema 8. BaxkuHeiimue
MeTaJLJIbl U MX COeAUHEHUS
(164)

lesnouHble MeTasbl [losoxkeHue B [lepuouyeckoit
CHUCTEMe XMMHUUYeCKUX 3/ieMeHTOB /I. 1. MeHeneeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XMMUUeCKHe CBOWCTBA (Ha MpuMepe

HaTpud U KaJII/IH). OKCI/II[I)I U TUAPOKCHUAbI HATPHUA U KaJIHA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COEIUHEHUM.
l[lesiouHO3EMeEIbHBIE METaJJIbl MAarHUM U KaJbLUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoil cuctemMe
XUMU4YecKux ajieMeHTOB /I. U. MeHienieeBa. HaxoxaeHue B
npupo/ie. Pusnyeckre U XMMUYECKHE CBOUCTBA.
BaxkHeH e coeIMHEHUS KaabluA (OKCUJ, TUIPOKCHU,
coun). XKécmkocmbs 800wl U cnocobbl eé ycmpaHeHUs.

OGBSCHATD 0611e 32aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPyIIax U
HX COeJJMHEHHUH C Y4ETOM CTPOEHHUSI UX aTOMOB.

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB METAJIIOB U UX
coeluHeHUH (OKCU/I0B, TUAPOKCUOB, COJIEN) C OIOPOM HA CXeMY, CLIOCOObI UX MTOJIyYeHUs],
NpUMeHeHMe U 3HaYeHHe B IPUPO/ie U XKU3HU YesI0BEKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIUH HOHbI METAJIJIOB (MarHus, aJTl0MUHUS, [IUHKA,
»KeJle3a, MeJI1) C UCII0JIb30BaHUEM TabJIUIbl "XapaKTepHble peaklluK Ha KATUOHbI".

[I/1aHMPOBATh U OCYIIECTBJATh Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs], IeIaTh BBIBO/BI 110 Pe3y/IbTaTaM 3KCIIepHMEeHTa.

CrnesioBaThb MpaBUJIaM 6e30MacHOM paGoThI B IaOOPAaTOPHH IPH KCIOJIb30BAaHUU XUMHUYECKOH
MOCy/ibl U 060PY/JOBaHUSI.

[Ipou3BOAUTb BLIYUCIEHHSA 10 XUMHUYECKUM yPaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoii cucteme
xuMHU4eckux anemeHToB /. U. MeHzesieeBa, cTpoeHue
aTtoMa. HaxoxgeHue B npupoge. Prusndeckue u
XMMH4YeCcKHe CBOWCTBA. AMOTepHbIe CBOWCTBA OKCH/A U
TUAPOKCUAA.

XKeneso. [lonoxxkenue B [leproguveckoii cucteme
XMMUYeCcKUx 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupose. Pusnyeckue u
XUMHUecKHe cBoMcTBa. OKCH/bI, THPOKCUBI U COJTH
xese3a(ll)

u xese3a(lll): coctas, cBo¥cTBaA U hosyueHue.

JleMOHCTpauuu

B3auMogelicTBUe HaTpHs C BOJOM.

OkpalrBaHue JIaMeH! HOHAMU HaTPUs U KaJlusl.
OkpalurBaHue JIaMeH! HOHAMH KaJIbLIUsl.
B3aumozieicTBrEe OKCHIa KaJlbIHs C BOJOMU.
BuseomMartepuasibl: ropeHue xKesie3a B KUCI0PO/ie U XJIOpE.

JlaGopaTopHbIe U NPaKTHYECKUE PaGoThI
JlabopamopHble onvimol:

O3HakOMJIeHHe C 06pa3laMu aIIOMUHUS U €ro CIJIaBOB.
AMdoTepHbIe cBOMCTBa 'MAPOKCH/IA aIFOMUHUS.
KauyecTBeHHbIe peaKlIMy Ha MOHBI XKeJie3a.

KécTkocTb BoAbI M METO/bI €€ yCTpaHEeHHs.
IIpakmuyeckue pabombuil:

Ne 10. Pemienue skcnepuMeHTaJIbHbIX 337124 [10 TeMe
«MeTasLnbI».

Bouruucaenus
110 ypaBHEHUSIM XMMHUUECKUX PeaKIui

BoicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIIPaBOYHbIX MaTepHa/IOB, TPaMOTHO HUCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb30BaTh NpHY BBINOJHEHUH yYeOHbIX 3aZlaHUH U B IPOLieCCe UCCIej0BaTeIbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPy XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. MNepBoHayaibHble XMMUYECKME MOHATUA 06 OpraHMYecKmx BeltecTsax, 104

Tema 9. lNepBoHayanbHble
XMMUYEeCcKne NoHATUA 06
OpraHMYecKnx BeLecTBax

06wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJMHEHUH  yrJepoja.
[lepBoHaYa/bHbIe TMOHATHS 06 OPraHUYECKHX BeIlecTBaX
KaK o0 CoelMHeHUsAX yryepojaa (MeTaH, 3TaH, 3THJIEH,
alleTWIeH, 3TaHOJI, TJIMIEPUH, YKCyCHasl KHUCJI0Ta). HMx
cocmas u Xxumudeckoe cmpoeHue. Kaaccugpukayus
opeaHuveckux seujecms. [IoHATHE 0 GUOJIOTUYECKH BOXKHBIX
BellleCTBaX: JXUpaX, 6esIKax, yrjeBoJaXx — M HUX POJIH B
’KU3HHU YesloBeKa. Mamepua/ibHoe eQUHCMBO 0p2aHUYeCcKUX

O6BsACHATD NPpUYHHDbI MHOI‘OO6pa3I/IH BeleCTB, HJJINCTPHUPOBATb B3dUMOCBA3b
HEOpraHru4eCKHx COEAI/IHeHl/Iﬁ yrjepoJa U OpraHM4eCKHX BelleCTB 1o pPyKOBOACTBOM
yquTeJid.

O6BACHATH ycioBuUd 6€30MacHOI0 UCI0JIb30BaHUs BeleCTB U XUMHUYEeCKHUX peaKLlI/Iﬁ B 6bITy.

XapaKTepusoBaTb POJib XUMHWH B PA3JIMYHBIX cd)epax AeATeJIbHOCTH H}OAeﬁ, OCHOBHbI€E
BeleCTBa U MaTepHuaJibl, IpUMEHAEMbI€ B )KU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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U Heop2aHu4eckux coeduHeHull.

[Ipypo/iHblE HCTOYHUKH YTJIEBOOPOAOB (YroJb,
NPUPOAHBIN r'as, HeQTh), TPOAYKTbI UX epepaboTKH, UX
pOJIb B GBITY U TPOMBIILJIEHHOCTH.

Pas e 4. O606menne Matepuana 1o kypey «Heoprannaeckas xuMusi»(4 4)

Tema 10. Xumust u okpyxaromast | HoBble MaTepHasibl U TEXHOJIOTHHU. BelecTBa u XapaKTepHu30BaTh POJib XUMUHU B PA3IUIHbIX cHepax JesiTeTbHOCTH JItoieH, OCHOBHbIE
cpena, 14 MaTepHuaJbl B TOBCeHEBHOM XXKU3HU Yes0BeKa. XUMUS U BelllecTBa U MaTepHuaJibl, IpUMeHsIeMble B )KU3HU COBPEMEHHOT'0 YesIOBeKa.
310poBbe. Be3onacHoe ucnoib30BaHKe BelIEeCTB . OGBACHATD yCI0BHUS 6€30MaCHOr0 HCI0/Ib30BaHHUS BEIeCTB U XUMUYECKUX PeaKLi B GbITY
U XUMUYeCKUX peaKIiii B ObITY. AHanM3upoBaTh U KPUTHYECKH OLleHUBAaTh HH(OPMAIIHIO O BJAUSHUU IPOMBIIIJIEHHOCTH,
OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XUMHYECKOE CeJIbCKOT0 X03CTBa, TPAHCIOPTA U JIP. HA COCTOSIHUE OKPYKaIOIEH Cpe/ibl.
3arpsi3HeHUe OKpy»Karwliel cpebl (IpeJebHO YMeTb 0Ka3bIBaTh EPBYIO MOMOLIb IPY XUMUYECKHX 0XKOTaxX U OTPABJIEHHUSIX.
JIONyCcTHMasi KOHLeHTpanus BetecTB — [1/1K). [IpYHUMATDb y4acTHe B 06CYKAEHUH NPo6JieM XUMUYEeCKOH U 9K0JI0rMYeCKoil HalpaBIeHHOCTH,
PoJib XMMHUH B pellieHHUH 3KO0JIOTHYeCKUX TPo6JieM BbICKA3bIBaTh COGCTBEHHYIO MO3UIIMIO 10 MPOGJIeMe U peJiaraTh BO3MOXHbIE YTH eé
pelieHHUsIC OOPOH Ha MHOOPMALMIO U3 yYeGHUKA U CIIPaBOYHbIEe MaTepHaJIbl, pECYypPChl
060061 eHre MaTepyasa o 0606111eHNe U CHCTEMATHU3ALUSA 110 KYpCy HHTepHeTa
Kypcy «Heopranuueckas «Heopranuueckas XuMus»

XUMHUA», 34

[Ipn paspaboTke pabGouyeil MmporpaMMbl B TeMaTUYECKOM IJIAHUPOBAaHUU [JOJDKHBI ObITb Y4YTEHbl BO3MOXHOCTH HCIOJIb30BAaHHS 3JIEKTPOHHBIX (LHUQPOBLIX)
06pa3oBaTeNbHbIX PECYPCOB, SABJSAKMIUXCA Y4eGHO-METOAUYECKMMH MaTepuasaMH (MyJbTUMeJUHHblE MPOrpaMMbl, 3JeKTPOHHble YYeOGHHUKW W 3a/JaYHUKH, 3JIeKTPOHHBIE
6UBJIMOTEKY, BUPTYaJibHbIe J1a60OpPaTOPHUU, UTPOBBIE MIPOrPaMMBbl, KOJJIEKIUH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMBIMU i1 06YYeHUSI U BOCIUTAHUS
pas/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTaBJeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U peaIU3yIOIUMU JUJakTHYecKrue Bo3MoxHocTH UKT, cogepkaHrne KOTOphIX
COOTBETCTBYET 3aKOHO/IaTe/IbCTBY 06 06pa3oBaHUU.
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