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I[TOACHUTEJIBHA A 3AITNCKA

Pabouas mporpamMmma mo XuMHUU JJisi O0YYAOMIMXCSA C 3a7EP>KKOU MICUXUIECKOTO
pazButus (nanee — 311P) Ha ypoBHE OCHOBHOrO 001Iero 0Opa30BaHMs COCTaBIIEHA B
cootBeTcTBUM ¢ DenepalibHbIM TOCYJaPCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM
ocHOBHOTO 001Iero oopazoBanus (ITpukaz Munnpocsemenus Poccun ot 31.05.2021 .
No 287, 3apeructpupoBan MunHucrepctBoM toctuiiun Poccuiickoin dPenepanuu
05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OOO), aganTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHONM MTPOrpaMMON OCHOBHOTO OO0IIero oOpa3oBaHUs OOYyYaroIIUXCS C
3a/ICP’)KKOM TICUXUYECKOT0 pa3BUTHS, pabodeil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (0a30BBIA  YPOBEHbD), MpPOTrpaMMON  BOCTIMTAHHSI OOYYAIOIIMXCA TPHU
MOJTy4YeHUH OCHOBHOT'O OOIIEro 00pa3oBaHUsl, C yU€TOM pacHpeleNICHHBIX M0 KJlaccaM
MPOBEPSIEMBIX TpeOOBAaHWN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOU
nporpaMMbl  OCHOBHOIO  0OIIEro oOpa3oBaHUA W DJIEMEHTOB  COJIEpXKaHUS,
NPEACTABIICHHBIX B  YHHUBEpCAIbHOM Koaudukatope 10 xumuu, KoHuenmuu
npenojaBaHus yueOHOro npeaMera «XuMus», B 00pa3oBaTe/IbHBIX OpraHu3anusx PO,
peanu3yIIMX OCHOBHBIE 0011Ic00pa3oBaTeIbHbIE TPOTPAMMBI.

O01mas xapakTepucTHKa Y4eOHOr0 npeaMera « XuMush)

VYyebnsiii  npeagmer  «XUMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAy4YHbIE MpPEIMETh». B cucTemMe ecTeCTBEHHOHAy4HOro OOpa30BaHUS
XUMUS KaK Y4eOHBIM TPEIMET 3aHUMAET BaXXKHOE MECTO B TIO3HAHUU 3aKOHOB MPUPO/IHI,
(GbopMHUpPOBaHUM HAYYHOW KApTUHBI MHUpPA, CO3/IaHUM OCHOBBI XUMUYECKUX 3HAHHMA,
HEOOXOJAMMBIX JJISI TIOBCEHEBHOW J>KW3HH, HABBIKOB 37I0POBOTO W OE€30MACHOTO IS
YeJlioBeKa U OKpYXalomed ero cpeasl oOpasza KM3HU, a TakKe B BOCIHTAHHUH
DKOJIOTUYECKOH KYJIbTYPBI.

YcenemHocTh M3yd4eHUsT XMMHHM CBSI3aHA C OBJIQJEHHEM XHUMHUYECKUM SI3BIKOM,
cOoONIO/IcHHEeM TpaBuil  Oe3omacHoM paboThl MpPHU  BBIMOJHEHUU  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUHU C JAPYTMMH IMpPEIMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIO4AeT B c€0si OCHOBBI HEOPTraHWYECKOW M OPTraHUYECKON XUMHUH.
['maBHOM Maeel mporpamMMBbl SBJISIETCS CO3/IaHUE 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
10 XMMUH, BBIPAXXEHHBIX B (POpME, COOTBETCTBYIONIEH BO3PACTY OOYUYAIOIIUXCS U MX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHnu gaHHOTO Kypca IMpeACTaBIEHbl OCHOBOIIOJIATalOIINEe XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOLIME H3YYEHHUE COCTaBA WU CTPOCHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HUsS, IIPOrHO3MPOBAHHUE CBOMCTB BELIECTB,
MCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKHUX MPEBPALCHUMN U IIYTEN YIIPABICHUS UMHU
B LIEJISIX [OJIYYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY U3y4YE€HUsI HEOPTAHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoOJIeKyIJisipHOE yueHue, [lepuoanueckuii 3axkon JI.11. MenaeneeBa ¢ KpaTKuMu



CBEJICHUSIMU O CTPOCHUM aToMa, BUJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEaKIIUil.

B u3ydyenuu Kypca 3HaUUTENbHASI POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
IIPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMHCAHUIO PE3YJIbTATOB
YUYEHHUYECKOTO SKCIIEpUMEHTa, COOJIIOACHUIO HOPM U MpaBuil 0e30macHOM paboThl B
XUMUYECKOH JTabOpaTOpHH.

Peanuzanus qaHHO#M mporpaMMsbl B rpoliecce 00y4eHUs MO3BOJIUT 00yUYaroUUMCs
¢ 3I1P ycBOUTH KIIIOUEBBIE XUMUYECKUE KOMIIETEHIIUU U TOHSTH POJIb U 3HAYCHUE XUMUU
Cpenu JpYyrux HayK O MPUPOJIE.

N3yyenue xumuu crnocoOCTByeT (OPMHUPOBAHHUIO Y OOyYarOUIUMXCsl HAYyYHOTO
MHPOBO33PEHHUs, OCBOCHHUIO OOIIEHAYYHBIX METOAOB (HAOMIOJCHUE, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO0 MPUMEHEHHUS Hay4HbIX
3HAHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBSA3SIX ¢ IpeaMeTaMmu «OKpYKaroIui MUp»,
«Dusukay, «buonorus», «['eorpadus», «Marematuka» U HOPMHUPYET KOMIIETCHIINH,
HEO0OXOAMMBIE JUTsI POIOKEHHS 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HaYK.

W3yyenue XxuMum CHocoOCTByeT pas3BuTuio y oOyvatomuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO  BOOOpaXXeHUs, (PYHKIMOHAIBHONH  T'pPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh U KPUTHYECKH aHAIM3HPOBATH HHGOPMAIHMIO, MPEACTABICHHYIO B
paznuyHbIX GopMax. 3HAYUMOCTh MpeaMeTa I Pa3BUTHS JKU3HEHHOW KOMIIETEHITUH
oOyuarormuxcst ¢ 3[IP 3akiodaercss B yCBOGHHMM OCHOBBI XHMHUYECKUX 3HAHHM,
HEOOXOAMMBIX MJI1 MOBCEIHEBHOW »W3HHM; HABBIKOB 3/I0POBOIO U 0OE€30MaCHOT0 IS
YeJIoBeKa M OKPY’Kalolled ero cpeibl o0pasza >Ku3HU; (POPMUPOBAHUU SKOJIOTMUECKOU
KYJBTYPBI.

[Iporpamma oTpaxkaeTr cojepkaHue OOy4deHHs MpeAMETYy «XHMHS» C y4EeTOM
0co0BIX 00pa3zoBaTelbHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenne yueOHBIM
NPEAMETOM «XHUMHUSD» NPEACTABISIET ONPEACICHHYIO TPYAHOCTh JJI OOYYaroLIUXCs C
3IIP. D10 CcBs3aHO C OCOOEHHOCTSAMM MBICIUTEIBHON AESITEIbHOCTH, IEPUOANYECKUMU
KOJICOaHUSIMU BHUMAaHUSI, MaJIbIM 00bEMOM MaMSITH, HEJIOCTATOYHOCTHIO OOIIETo 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIHHBIM HHTEPECOM W HU3KUM YPOBHEM PEUEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yY€HHHM YYEOHOTrO MpeaMera «XUMHUSD)
HeoOxonuMa ajanTainusi o0beMa U XapakTepa yueOHOTO MaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAHHOW KAaTerOpUM OOYYarolIUXCs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW MEXIPEAMETHBIX  CBS3€EH,
MIOCTENEHHOE YCIOKHEHNE NU3YyYaeMOro MaTepHaia.

[Ipn wu3yyeHMn XUMHUH HEOOXOAMMO OCYIIECTBISATh B3aMMOJICHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepruall peKOMEHAYETCA M3y4aThb B MPOLECCE MPAKTUUECKON
NeATENbHOCTH. BO3MOXKHO BBIJIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3[IP. Opranunueckoe enMHCTBO
PAKTUYECKOM M MBICIUTEIBbHON JE€ATEIbHOCTH OOYYalolUMXCsl HAa YpOKaX XHUMHUHU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XUMUYECKUX 3HAHUU U
ymeHuil. Oco6oe BHUMaHHUE MPU U3YYCHUH XUMHUU YICISIETCS U3YUYEHUIO «CKBO3HBIX)»
HNOHATUH ¥ POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.



Hean u 3axaun n3yvyeHus y4eOHOro npeamera « XuMHsD)

Obwue yenu u3ydeHus ydeOHOro mpeaMera « XuMus MpeiCcTaBlIeHbl B padouei
porpaMMe OCHOBHOTO 0011ero oopa3zoBanusi. OHM AKTyaJIM3UPOBAHBI C YUETOM HOBBIX
MPUOPHUTETOB B CUCTEME OCHOBHOTO 001Iero oOpa3oBaHMsl, HAIPABIEHHOCTH O0yYEHUs
Ha pa3BUTHE W CaMOPA3BUTHE JIMYHOCTH, (HOpPMUpOBaHME €€ MHTEUIEKTa U OOIen
KynbTypbl. OOydyeHHEe YMEHHUI0O YYUTbCI M TMPOAOIDKATh CBOE 0Opa3oBaHue
CaMOCTOSTEIILHO B HACTOSIIIIEE BPEMSI SBJISICTCS OJTHON U3BAKHEUITUX (PYHKITUN yUeOHBIX
MPEIMETOB, B TOM YHUCJE U «XUMHUN.

s obyuaromuxcst ¢ 3IIP, Tak ’xe, Kak U JJIE HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaMBaIOIINX OCHOBHYIO 00pa3oBaTesbHYIO IpOTpaMMmy,
JOMUHUPYIOILIee 3HaU€HHE MPUOOPETAIOT TaKKUe yeau, Kak:

* (opMHpOBAaHME  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJIHUYECTBY, CaMOCTOATEIbHOMY TMPHUHATHIO PEUICHHM, CHOCOOHOMN
aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH,

" HampaBJICHHOCTh OOYYEHMs Ha CHCTEMaTHYEeCKOE MPUOOIIEHUE ydaluxcs K
CaMOCTOSITETIbHOM IMO3HABATEIIbHOW NESITENIbHOCTH, HAYYHBIM M MPAKTHUYECKUM
METOJaM MO3HaHUs, (OPMUPYIOLUIUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

= obecrieueHue yCIOBUM, CIIOCOOCTBYIOIMIMNX MTPUOOPETEHUIO 00YUYAIOIIUMUCS OTBITa
Pa3HOOOpa3HON EATETbHOCTH, MO3HAHUS U CAaMOMO3HAHUS, KIFOUEBbIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIUH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE ISl PA3IMYHbIX
BUJIOB JACSITENBHOCTH;

" (opMHUpOBaHUE YMEHHI OOBSICHATH U OLIECHUBATH SIBJICHUSI OKPYXKAIOILLEr0 MUpa Ha
OCHOBAaHHUH 3HAHUW M OIBITA, OJYYEHHBIX IPU U3YYCHUU XUMUU;

" (opMupoBaHUE y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOIIECHUW, MOHUMAaHUS
[IEHHOCTU XUMUYECKUX 3HAHUMU NIl BIPAOOTKU 3KOJIOTUYECKH L[€7€CO00pa3HOro
NOBEJICHUSI B OBITY U TPYIAOBOW JEATEIBHOCTU B IEJIAX COXPAHEHHUsS] CBOETO
310pPOBbs M OKPYKAOLIEH NPUPOJTHON CPEIBI;

" pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIICYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIs U HAPaBIEHHOCTH JalbHEHIIEro
o0yueHus.

Kypc HanpaBiieH Ha pelieHue CleaymnX 3a0ay, 00eCIeYMBAIOIINX PEATU3ALMIO
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHUIO XHUMHH
oOyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOT'O 00IIEro 0Opa30BaHUS:

" (opMHpOBaHME MEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEJICTABICHUNA O
BEILECTBAX, MX IMPEBPALICHUSIX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
MOHATUMHBIM anapaToM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

" OCO3HaHHe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKHX NPEBPALLCHU HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOIMX SBIICHUW JXMUBOW WU HEXKUBOU
MPUPOIBL; YTITyOJIeHWEe IPEICTABICHUI O MaTepUATILHOM €IMHCTBE MUPA;



" OBJIQ/ICHWE OCHOBAMH XMMHUYECKOH TPaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3UPOBATH
¥ 00BEKTUBHO OIICHMBATH )KU3HEHHBIC CUTYAIlNH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e30macHOro OOpallleHUsT C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEIHEBHOM
KU3HU; YMEHHUEM aHAIM3UPOBaTh M IJIAHUPOBATH 3KOJOTHYECKH Oe30macHoe
MOBE/ICHUE B IIEJIIX COXPAaHEHUS 37J0POBbS U OKPYXKAIOIIEeH Cpebl;

" (popmMupoBaHUE YMEHHI yCTaHABIMBATh CBS3U MEXAY PEaJIbHO HAOII0/1aeMbIMU
XUMHYECKUMH SIBJICHUSAMU W TPOILIECCAMH, TPOUCXOMSIMMHA B MHKPOMUDPE,
OOBSCHATH TPUYUHBI MHOTO0Opa3Wsi BEIIECTB, 3aBUCHMOCTh HMX CBOWCTB OT
COCTaBa U CTPOCHMS, a TAKKE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT MX CBOMCTB;

" MpUOOPETeHHE OMbITa MCTOJIB30BAHUS PA3IMYHBIX METOAOB M3yUEHHUs BEIIECTB,
HAOJIIOJIEHUS 32 UX MPEBPAIICHUSIMH MPU MPOBEACHUH HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U TPUOOPOB;

* (QopmupoBaHuE MpPEACTABICHUN O 3HAYEHUM XUMHUYECKOM HAyKHM W pEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOjeM, B TOM YHCIE B MPEIOTBPALICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aganTalluM Y4e0HOI0 MaTepHuaJia o XMuMHUH

OOyueHne yyeOHOMY mIpeaMeTy «XHMHS» HEOOXOIHMMO CTPOUTh Ha CO3JIaHUU
ONTHUMAJIbHBIX YCIOBUH Ui YCBOEHHUS NMPOTPAaMMHOIO Marepuaia O0y4aroluIMMHCS C
3I1P. Bonbmioe BHMMaHHWE JOKHO OBITH yNEJIEeHO OTOOpY y4ueOHOro Marepuaia B
COOTBETCTBUH C MPUHIUIIOM JAOCTYIHOCTH MPHU COXpPaHEHUH OOLIero 6a30BOr0 ypOBHSI.
OH J0JKEH 10 COJIEp’KaHuI0 U 00beMy OBITh aJa TUPOBAHHBIM JIJ1s1 0Oy4daromuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa3zoBaTeIbHBIMKU NOTpEeOHOCTSIMU. ClieryeT 00JeryuTh
oBiajieHue matepuasom oOyvatouumucs ¢ 3IIP mocpenctBoM ero AeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPaTHOW TPEHUPOBKOM B
MPUMEHEHUN 3HAHUN C HUCIOJb30BAHUEM IPUEMOB AJITOPUTMHU3ALMU U BU3YaIbHBIX
orop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaa.

Bonpmioe 3HaueHue ISl MOJHOIIEHHOTO YCBOEHHSI y4eOHOTO Marepuaiga UMeEeT
oropa Ha MEXIIPEIMETHBIE CBSI3U BOIIPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaAKUMU
yueOHbIMU TipenMmeTramu  Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAMH M TOT K€ YYEOHBI MaTepual C pas3HbIX TOYEK 3PEHMUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIydllIeMY OCMBICIIEHUIO, 00Jiee MPOUYHOMY
3aKPETUICHUIO OJyUYEeHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipu moaroToBKe K ypoKam Y4HTENb AOJHKEH MPEAyCMOTPETh (POPMUPOBAHUE Y
oOy4Jaronmxcsit yMEHU aHaIU3upOBaTh, CPABHUBATh, 0000IIATh U3y4YaeMblii MaTepHall,
IJIAaHUPOBATH MPEACTOSALIYI0 pPadoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxoaumo
MOCTOSIHHO CJIEIUTh 3a TMPAaBHJIBHOCTBIO PEYEBOro O(GOpPMIIEHUS BBICKA3bIBAHUIMA
oOyuatommuxcs ¢ 3I1P.

B cB3u ¢ 0COOEHHOCTSIMM MOBEACHUSIM JEATENbHOCTH oOyuwarouuxcsa ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMKA KOHTPOJIb
COOJIIOICHNS TTPABWII TEXHUKHU O€30MACHOCTH MPH MPOBENECHUU JIA0OPATOPHBIX padoT B
XUMHUYECKOM KaOMHETE.



Buab! nesreasHoctu odyuaromuxcs ¢ 3IIP, o0yciioBieHHbIE 0CO0BIME
o0pa3zoBaTeibHBIMH MOTPEOHOCTAMH U 00eCIeYUBAKOIINE OCMbICJIEHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHuA MO NpeaMeTy «XUuMHI»

Conepxanue BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuun
OTIpe/IeIIsIeTCS UX 0COOBIMU 00pa30BaTEeIbHBIMU NOTPEOHOCTSIMU. [loMHUMO HIMPOKO
ucnospzyeMbix B OOII OOO o6mmx st BceX OOydaroluXxcsi BUAOB JIE€ATEIbHOCTH
ClIeyeT YCWIMTh BHUJbl JEATEIbHOCTH, CHenu(UYHbIE [JI JaHHOM KaTeropuu
oOyJaromuxcsi, A1 00eCIeYeHNUsT OCMBICIICHHOTO OCBOEHUS COJEpIKaHUSI 00pa30BaHUS
10 TIPEeIMETY: YCHIICHHE TPEeIMETHO-TIPAKTHUECKON IEATETHbHOCTH C aKTHBU3AIHEH
CCHCOPHBIX CHCTEM; YepelOBaHHE BUAOB JCITEIHLHOCTH, 3aJCHCTBYIONINX Pa3THYHBIC
CCHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHala ¢ OTIOpPOi Ha alTOPUTM; IOIIArOBOCTH» B
W3YYCHUU MaTepuaia; HUCIOJIb30BaHHUE JOTMOIHUTEIBHON BU3yalbHON OMOpPHI (TIAHBI,
oOpas3libl, CXeMbI, I1a0JI0HbI, ONOPHbIE Ta0NIULIbI). [ pa3Butusa y oOydarommuxcs ¢ 311P
YMEHMs JeNaTh BbIBOABI, (HOPMUPOBAHUATPAMOTHOTO  PEUYEBOrO BBICKA3bIBAHUS
HE00X0IMMO UCHOJIb30BaTh OMOPHBIE ciloBa U Kiuniie. Oco0oe BHUMaHHUE CIIETyeT
yIEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTe€pHalia: COCTaBJICHUE PUCYHOUHBIX U
BEepOaJbHBIX CXEM, COCTaBlieHME TaOJMIl, COCTABJIIEHUE KJIACCHU(PHUKALUU C
0003HaYEHHBIMU OCHOBAHUSIMU ISl KJIACCU(PUKALIMU 1 HAIIOJIHEHUE UX TIPUMEpamMHu U Jp.
TemaTnyeckass u TepMuHOIOrnyYeckas jJekcuka cootserctsyeT OOII

000.

Jns obyuarommxces ¢ 3IIP cyliecTBEHHbIMU SIBISIOTCA HPUEMBI pabOThI €
JEKCUYECKHUM MaTepuaioM Io TmpeaMery. l[IpoBoautcs chnemnmaneHas paboTa 1O
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOUIMXCA COOTBETCTBYIOIIEH TEPMHUHOJIOTUU.
N3yvyaemble TepMHHBI BBOJSATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTelIbHA BU3yallbHAs
HOJJIEPAKKA, AITOPUTMBI pabOThI C ONPENEICHUEM, OTIOPHBIE CXEMbI JJIs aKTyaau3aluu
TEPMHHOJIOTHH.

MecTo y4eOHOro npeamera «XuMHs»» B y4e0HOM IUIaHe

B cootBerctBun ¢ @enepalibHbIM TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJIapPTOM OCHOBHOT'O 0OIIero oopazoBaHusi y4eOHBIM MpeaMeT «XUMUs» BXOJHUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHay4HbBIE MPEAMETH) U SBISETCS 005S3aTeIbHBIM
TUIS U3YUYCHHUSL.

VY4eOHbIM MIaHOM Ha €€ u3ydyeHue oTBefeHO 136 y4yeOHBIX yacoB — MO 2 4 B
Hezenro B 8 1 9 kitaccax COOTBETCTBEHHO.

Conepxxkanue y4yeOHOro mnpenMera «XuMHs», MNPEACTaBICHHOE B  paboyeil
nporpamme, coorBercTByer PI'OC OOO, pazpaboTtaHo € y4yeToM  OCHOBHOM
00pa30BaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus [0 y4eOHOMY IPEIMETY
«XUMUSA», COOTBETCTBYET aJaNTHPOBAHHONW OCHOBHOW 0O0pa30BaTENbHOW Mporpamme
OCHOBHOTO 00111eTO 00pa30BaHMs 00YJaIOIMIUXCS C 3P KKON MICUXUUECKOTO Pa3BUTHSL.



COLEP)KAHUE YUEBHOTI' O ITPEAMETA «XUMMSI»

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKUE MIOHATHSA

[IpeameT xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BermecTBa. ®U3NUeCcKue
CBOMCTBA BELIECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucToie
BemecTBa u cmecu. CrocoOw! pazneneHust cmeceid. [IpaBwia 6e30macHOro oOpaieHus ¢
BELIECTBAMH M JIa0OpaTOPHBIM O0OpynoBaHuEeM. [lowamue o memodax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE AIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKHUX
anemeHToB. OTHOCUTENBHAS aTOMHAas Macca. [IpocTeie U coKHbIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsipHas macca. MaccoBas
JI0JIsI XMUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKkne M XUMHUYECKHE SABJICHUA. XuMuueckas peakuud. llpusnaku
XUMHAYECKUX PEAKIUM. YPAaBHEHUS XMMHUYECKUX PEAKIUH. 3aKOH COXPAHEHHSI MacChl
BemecTB. Kiaccudukanus XUMHUYECKUX peakiuid  (COCIUHEHMs, Pa3I0KeHUS,
3aMeleHns, 0OMeHa).

XUMHUUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOU ITOCYAOH, C IpaBUIaMHU
paboTel B jmabopaTopuu U npuéMaMu OOpallleHUs C JIaDOpaTOPHBIM 00OPYIOBAHUEM;
u3ydeHue u omnucaHue (U3NYECKUX CBOMCTB O0Opa3lloB HEOPTaHMYECKHX BEIIECTB;
HaOmoeHne pu3nyeckux (TJIaBJIeHUE BOCKA, TASHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE,
KUIICHUE ¥ KOHCHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, TPOKAITMBAHUE METHOM
MPOBOJIOKHU, B3aUMOJICUCTBHE Meja C KUCIOTOM) sBJICHUH, HAOMIOJCHUE U OMHCAHUE
MPU3HAKOB MPOTEKaHUsI XMMUUYECKUX peakiui (pa3ioXeHue caxapa, B3auMOJICUCTBUE
CEpHOMU KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue rupokcuaa meau (11) mpu nHarpeBanuu,
B3aMMO/ICHCTBUE Kele3a ¢ pactBopoM cosid meau (II));u3ydenue cnocoOoB pazaeneHus
cMecel (¢ TIOMONIBIO MarHuTa, (QUIBTPOBaHWE, BbIIAPUBAHUE, JIUCTHIUIALIMS,
xpoMarorpadusi), TpoBEACHNE OYNCTKH TOBAPEHHON COJIM; HAOJIOJCHUE W OMHCAHHEC
pEe3yJAbTAaTOB MPOBEACHUS OIMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO37aH1E MOJIEJICH MOJIEKYJ (IIAPOCTEPKHEBBIX ).

Baxuenmmne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cMmecwh ra3zoB. CocraB Bo3ayxa. Kucimopom — 3JI€MEHT M MPOCTOE
BemecTBo. HaxoxaeHne Kuciaopoaa B mpupoje, GU3NdecKue U XUMHIECKUE CBOMCTBA.
Peakuuu ropeHus IpoOCThIX U CIOXKHBIX BemlecTB. CrocoObl MOMYUYEHHS] KUCIOpOJa B
naboparopun u npomviuiiennocmu. llpumenenune kucnopona. [lonsitue 00 okcmumax.
KpyroBopot kucnoposa B nmpupoze. O30 — aniompontas Moou@ukayus Kuciopood.

Tennosotl agpgpexm xumuueckou peakyuu, mepmoxumuyecKue ypagHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKIUU. 1ONaugo. y2oib u meman. 3azpsasneHue 6030yxa, yCuieHue

! 3nech u nanee KypcHBOM 0603HAYEHBI TEMBI, H3yIE€HUE KOTOPHIX IPOBOJUTCS B 03HAKOMHTENILHOM IUIaHe. Ileqaror
CaMOCTOSATENIFHO OTIpeNieNIeT 00beM H3yIaeMoro MaTepHaia.
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NapHUK06020 2 pexma, paspyuieHue 030H08020 CIOA.

Bonopon — sneMeHT M mpocroe BemecTtBo. HaxoxaeHnue Boropoia B IpUPOJIE,
(bU3UYEeCKUe U XUMUYECKUE CBOMCTBA (HAa MPpUMEpPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMUA U
OKCHJIAMU METAIIOB), IPUMEHEHUE, cnocoobl nonydenusi. [IoHsTHE O KHCIIOTaX U COJISX.

KonunuectBo BemectBa. Monb. MosisspHass Macca. 3akoH ABorajipo. MosipHbIi
00bEM ra30B. Pacuersl 1o xumuueckoit popmysie. PacueTsl MacCoBO 10JIM XMMUYECKOTO
AJIeMEeHTa B COSAMHEHUH, KOJIMYECTBa BEUIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacu€rel 10 XUMUYECKUM YPAaBHEHUSIM.

Duszuueckue ceoticmea 600bl. Bona. Ee coctaB, cTpoeHue u MoJiekyibl. Boda kak
pacmeopumens. PacTBOpel. [lonamue O HACLIWEHHBIX U HEHACHIWEHHbIX PACmEOopax.
Ilouamue pacmeopumocmu eewjecmé 6 6ode. Pacduer MaccoBOl J0JIM BELIECTBA B
pacTtBope (IpOILIEHTHAsi KOHIEHTpalusi). MaccoBasg [0S BeEIIeCTBA B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasznoxcenue, peakyuu ¢ Hampuem, OKCUOOM Kalblyus,
oxcuoom cepwl (IV) peaxkyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyeosopom
80006l 6 npupoode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OUYHUCTKA MPUPOIHBIX BO/I.

Baxnelimme  kjacchl — HEOpraHuueckux  coenuHeHui.  Knaccudukarus
HEOpraHn4yeckux coeauHeHuid. OKcuapl: cocTaB, Kiaccupukanusi (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyrowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Illonyuenue u XUMUYECKHE CBOMCTBAa OKCHIOB
(B3aumogeiicTBue C BOJOM, KuciaoTramu, imenodamu). OcHoBanus. Krnaccudukanms
OCHOBAHMW: WIENOYM U HEPACTBOPUMBIE OCHOBaHMA. HoMmeHkiaTtypa OCHOBaHWM.
®uU3MYECKUE M XUMHYECKME CBOMCTBA OCHOBAaHUW (B3aMMOJICUCTBUE C OKCHIAMHU
HEMETAJUIOB, KUCIIOTaMH, COJISIMU). [loyueHue ocHo8anuii.

Kucnotsr: coctas, knaccudukaius, HOMEHKIATypa, GU3HUECKHUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJICMCTBHE C MeETaUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSMH,
COJISIMH, Ha MIPUMEPE COJITHOM U CEPHOM KUCIIOT), Cnocobbl nonyyenus. P akTUBHOCTH
MetaiioB H. H. bekerosa. Conu (cpeniHue): HOMEHKIIATypa COJIel, cnocodwsl noyuetus,
B3aUMOJICHCTBHUE COJIEN C METAJTIAMU, KUCIOTAMHU, IIEJI0YaMU U COJISIMU, IPUMEHEHHE.

[Tonsitue 00 amdoTepHbIX TUIpoKcuAax (HAa HpUMEpPe LUHKA U ATIOMUHUL):
Xumudeckue ceoucmea (83aumooelcmeaue ¢ KUCIOMAMU U Werodamu, pasiodcenue npu
Hazpesanuu) u noayyeHue.

['eHeTnueckasi CBs3b MEXKAY KjlacCaMU HEOPraHWYECKUX  COCIMHEHUMU.
['eneTnueckue psapl.

XHAMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE OIPEACIIEHUE COAEPKaHUs KUCI0pOoIa
B BO3/yX€; MOJIyUCHUE U U3YUYE€HHUE CBOWCTB KMCIOPO/a; HaOII0IeHHE B3aUMOICHCTBUS
BEIIECTB C KUCJIOPOJIOM U YCIOBHS BOBHUKHOBEHUS U MPEKPAILEHUs TOpeHUs (MoxKapa);
O3HAaKOMJIEHUE ¢ 00pa3llaMi OKCHUJIOB M ONMCAHUE MX CBOMCTB; MOJyUYEHHUE U U3yUYCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HaOoeHe o0pas3IoB BEIIECTB KOJUYECTBOM | MOJIb;
UCCIIeI0BaHNEe OCOOEHHOCTEN PAcTBOPEHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOU 10JIEN pAaCTBOPEHHOTO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METAJUIAMU (HAaTPUEM U KaJbIeM) (BO3MOKHO UCIIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB); OMNPEJEICHUE PACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO
WHJIUKATOPOB; HCCIIeIOBaHUE 00Pa3ll0B HEOPTaHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;



HaOJIIOJJICHUE W3MEHEHHsS OKPACKM HMHIUKATOPOB B pacTBOpax KHCIOT U IIEIO0YEl;
u3ydeHue B3aumojiercTBus okcuaa meau(ll) ¢ pacTBOpoM CEpHOM KUCIOTHI, KUCIIOT C
METAJUIAMH, PEAKIUM HEUTPAIM3allMM; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHUE OJTHOI0 METAJUIa APYTUM U3 PACTBOPA COJIN; PELIEHNE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenmme Kiiaccbl HEOPraHM4ECKUX COEIUHEHUI.

IHepuoanueckuii 3akoH u [lepuoagnuyeckas cucrema

xumn4yeckux jiemMeHToB . I. MenaesneeBa. CTpoeHue aToMoB. XUMHYECKAS

cBsI3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBbie MOMBITKN KJIacCU(PUKAIIMA XUMHUYECKUX AJIEeMEHTOB. [loHsITHE O Tpymax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMETbHBIE METAJUIbI, TAJIOTE€HbI, THEPTHBIE
rasbl). Dnemenmol, Komopwvle 06pa3yiom amgpomephsvle OKCUObL U SUOPOKCUODL.

[lepuoanueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas dopmsl [lepuoanueckoit
cucteMbl xumuueckux 3eMeHToB . 1. Menneneesa. [lepronsl u rpynnsl. @u3zndeckuii
CMBICJI OPAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpOoeHUE
AJIEKTPOHHBIX 000J04YeK aTOMOB NEepBbIX 20 xuMuyeckux 3naemeHToB llepuoanueckoii
cucrembl JI. WM. Menneneea. XapakTEpUCTUKA XUMHUYECKOTO JJIEMEHTA IO €r0
nonoxxenuto B [leprnonnueckoit cucreme /1. I. Menneneena.

3axonomepHocmu u3MeHeHUusl C8OUCME INeMEHMO8 MANbIX Nepuooos U 2la6HbIX
noozpynn, 6 3ABUCUMOCMU OmM AMOMHO20 (NOpsA0K06020) Homepa 3Hauenue
Ilepuoouueckoco 3axkona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Ojisl
pazeumus Hayku u npaxmuxu. /. Y. Menoenees — yuénwviil u epa’rcoanHun.

Xumuyeckass cBsi3b. KoBajeHTHas (mojsipHass W HEMOJISIpHAsi)  CBA3b.
InexmpoompuyamenbHOCmb AMOMO8 XUMUYecKux snemenmos. IoHHast CBA3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCIICHUS K BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI OSKCHEPUMEHT: MH3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJIOB; B3aHMMOJIEVCTBHE THAPOKCUIA IIMHKA C PAacTBOPAMH KHUCIIOT M IIEJIOYEH;
MIPOBEJCHUE OIBITOB, UIITIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu pa3ioxKeHus, COSTUHECHHUS).

MexnpeaMeTHbIe CBSI3H

Peanm3annst MeXNpeaMETHBIX CBS3€M NP M3YYEHHMM XMMUHM B 8 Kjacce
OCYUIECTBIISIETCS UEPE3 UCIIOJIH30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHITHI, TaK
U TIOHSTUH, SIBISAIOIIMXCS CHUCTEMHBIMH JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaln3, CHUHTE3, KiIaccu(puKaluusg, TEepPUOAUYHOCTb, HAOIIOACHUE, JKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

@dusuka: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsi, BEIIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHUE BEILEeCTBa, ra3, (PU3NYECKUE BEIUUYHMHBI, STUHHUIBI U3MEPEHUS,
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KOCMOC, TJIaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPObI, MOJIE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKASl PeaKIMs

[lepnognuecknit 3akoH. llepmommueckass cucremMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KM, KAJIBLUSA U UX COCTUHEHUH B
COOTBETCTBHHM C IOJIOKECHUEM 3JIEMEHTOB B [leprHoANYECKON CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHUYECKON CBSI3U. THIBI KPUCTALNTMYECKHUX
PELIETOK, 3A8UCUMOCHb CEOUCME BeUjeCm8a Om Muna KpPUCMAaLIuyeckol peueémKu u
BUOA XUMUYECKOU CEA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB (MEXTYHApOIHAS U
TpUBHaIbHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjiaccam
HEOPraHMYE€CKUX COCAMHECHUM, TCHETUUECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccuduxaiuys XMMUYECKUX PEaklvil M0 pa3IMuHbIM MpPU3HAKaM (M0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3G (eEKTy, MO0 M3MEHEHHUIO
CTEIICHEH OKHUCJICHUS XUMHUYCCKUX DJJIEMEHTOB, IO 00pamumocmu, HO YUACMUIO
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKIUU. Tepmoxumuueckue ypasHeHus.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeoOpamumblx Xumudeckux peaxyusx. llowsmue o0 20MO2EHHbIX U 2emepPOeHHbIX
peaxyusx. Ilonamue o xumuueckom pasnogecuu. CmeweHue Xumuieckoeco pagHo8ecuUsl.
Dakmopul, eIUAIOWUE HA CKOPOCb XUMUYECKOU PeaKyuu U NOJIOAHCeHUe XUMULECKO20
pasHosecusl.

OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC peaxkuuu, 3JIEKTPOHHBIN Oajanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiuuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA C UCIIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOJIUTHYECKON TUCCOLMALMU. DJIEKTPOJUTHYECKAS JTUCCOLHAIA.
DIEKTPOJUTHI U HEANEKTPOIUThI. KaTHoHbI, aHNOHBI. Mexanuzm ouccoyuayuu eeuwyecms
C paznuyHbiMu gudamu xumudeckou cesaszu. llonamue o cmenenu ouccoyuayuu. CUIbHBIC
1 cja0bIe DJICKTPOJIUTHI.

Peakumn nonHoro oOMeHa. Y cloBUsI IPOTEKAHMS PeaKIuii HOHHOTO OOMEHa /10
KOHIIA. []osHbIE U COKpaIEHHBIC HOHHBIE YPABHEHUS peaklnil. XMMUYECKHUE CBOWCTBA
KHCJIOT, OCHOBAaHMW M COJied B CBeTE€ NPEACTaBICHUM 00 3JICKTPOITUTHYCCKON
nuccormanuu. Cpena pactBopa. KauecTBeHHbIE peaklMd Ha KAaTHUOHBI M AHWOHBI:
XJOpUa-, OpoMuI-, HOAUA-, Cyiab(daT-, KapOoHaAT-, CHIMKAT-, (ocdaT- aHUOHBI;
TUAPOKCUI-MOHBI, KATHOHBI aMMOHMSI, MarHUsl, KJIBITUS, aIFOMUHUS, kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIIUE B BOJIHBIX pacTBOpax.

XUMHAYECKHM SKCIIEPUMEHT: O3HAKOMIICHME C MOJECIAMU KPUCTALUIMYECKUX
pEmETOK HEOPTaHMYECKUX BEIIECTB — METAJIOB M HeMETa/IoB (Tpadura u anmasa),
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CIIOKHBIX BELIECTB (XJIOpHAAa HaTpus); MCCIEAOBAHUE 3aBHUCHUMOCTH CKOpPOCTHU
XUMHUYECKOM peakuuud OT BO3ACHCTBHS PA3NMUYHBIX (DAKTOPOB; HCCIIECJOBAHUE
IEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, NIPOLIECCA JUCCOLNALUN KUCIIOT, HIEJIOUEH U
cojiei  (BO3MOXXHO  HCIOJB30BAHHE  BHJEOMATEPHANIOB); IPOBEAEHUE  OIIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKAaHUs peakiui HMOHHOTO oOMeHa (oOpa3oBaHue
OcajJKa, BBIJIEJICHUE Ta3a, 00pa30BaHUE BO/JIbI); OIMBITOB, WILTIOCTPUPYIOMIMX HTPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKklUil (FOpeHue, peakluu pasiIoKEeHHUS,
COEIMHEHHUS]); PACIO3HABAHWE HEOPraHWYECKMX BEIIECTB C MOMOUIbIO KayeCTBEHHBIX
pEeaKLMii Ha HOHBI;, pELIEHUE SKCIIEPUMEHTAIBHBIX 331a4.

HemeTa/liibl U UX COeIMHEHUS

OOmass  xapakTtepucTuka rajoreHoB. (OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTeneHu okuciaeHus. CTpoeHue 1 Gpu3nyecKrue CBONCTBA MPOCTHIX BEUIECTB
— rajoreHoB. XMMHYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3auMOICHCTBHE C METaJIaMH,
HEMETAJJIaMH — BOJOPOJOM M KHCIOPOJAOM, wenouamu). Xaopoomopona. ComsHas
KHUCIIOTa, XUMHYECKHE CBOWCTBa, noayyeHue, TpPUMEHEHUe. Jlelicmsue xnopa u
X7I0p08000PO0A HA Op2aHusM uenosekd. BaxHeWlne XJIOpHIbI U WX HAXO0XJICHHE B
pupo/e.

Ob6mias xapakrtepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOPOJia U cepbl. XapaKTepHbIE CTETIEHN OKHCIICHUSI.

Crpoenue u (¢u3nyecKue CBOICTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AmnoTponHble MOIU(GUKALKMK KUCIOpPOJAa U cepbl. XUMHUYECKHE CBOMCTBA CEpbl
(B3auMoneliCTBUE C HememanlamMu — BOJOPOJOM U KHUCJIOPOJOM, METajulaMHu,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢uznyeckue U XMMHYECKUE CBOICTBa (KUCIIOTHBIE U BOCCTAHOBUTEIIBHBIE CBOWCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcu0B. CepHast KuciaoTa: Gu3nyecKue
U XuMudeckue cBoWcTtBa (obmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KauyecTBEHHas peakuusi Ha cynbdar-uon. CepHucTtas KuCIOTa. Xumuyeckue peaxyuu,
jexcawue 8 OCHO8e NPOMBIUIEHHO20 CHOCoOa NONYYEHUSI CEPHOU  KUCTIOMBbI.
Haxoxnenue cepol u €€ coequnennii B npupose. [Ipumenenne cepbl 1 ee COETMHEHUN B
ObITYy W B TPOMBINUICHHOCTH. Xumuueckoe 3azps3HeHue OKpyscarowel cpeovl
COEOUHEeHUSAMU cepbl (KUCTIOMHbLEe 00HCOU, 3a2Ps3HEHUe 8030YXA U 8000EMO8), CnOCOObL
€20 npedomepaujetusl.

OO61ast xapakTepucTHKa 3J1IeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azota 1 Gocdopa, XxapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B Mpupoje, (HU3MYECKUEe U XHUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METAJUIaMU M HEMETalUlaMH - KHUCIOPOJAOM U BOJIOPOJOM).
KpyroBopor azora B mnpupoje. AMMmHak: (GU3HMUECKME U XMMHYECKHE CBOWCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJIHOTO PAacTBOpA), noyueHue u npumenenue. Conu
aMMOHHS: COCTaB, PU3NUECKIE U XUMHUUECKHE CBOMCTBA (pa3NioKEeHUE, B3aUMOJICHCTBUE
CO IIenovYaMH), mpuMeHeHue. KauecTBeHHass peaklds Ha HMOHBI aMMOHHMS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMUYECKHE CBOMCTBa (00mme u crenuduieckue),
nonyyenue. Hutpatel (paznoxenue). Azotucras kuciora. Mcnoyib30BaHUE HUTPATOB U
coJiell aMMOHHMSI B KaueCTBE MHHEPAIbHBIX YIO0OpeHUH. Xumuueckoe 3azpsasnenue
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OKpYHCaroweri cpeovbl COeOUHEHUAMU a30Mma (KUCIOMHble Q0HCOU, 3azpsaA3HeHUe 8030YXd,
NnOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, bU3NYIECKUE U XUMHUYCCKHUE
CBOMCTBa (B3aUMOJEUCTBHE C METAUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
azomuoti u ceprou kuciomamu). Oxcun dochopa (V), oprodochopHas kuciora:
busznueckne M XUMUYECKUE CBOWCTBa, noayyenue. I[lonamue o MuHepanbHvix
yoooperusx: Humpamsl u Gocghamol. Ilowamue o komniekcHvix y0ooperusx. Oo0mas
XapaKTepUCTHKa 31eMeHTOB [V A-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB YIIIepoJia U
KpeMHUsl. BajJeHTHOCTh W XapaKTepHbIC CTEIECHH OKHCJICHHS aTOMOB YIjiepojaa M
KpeMHus. PacnpoctpaHeHue yriaepoaa B PUPOJIe, XapaKTEPHbIC CTEIICHN OKUCICHHUS.

VYrnepoa, amnorponHeie Moaudukanuu (rpadur, anmasz), Gunyeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEHICCTB (B3aUMOICHCTBHE C METAJJIaMH, HEMETaIIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). AncopOuus. Kpyrosopor
yriaepoaa B mpupoae. Okcuasl yriepona, ux (pU3MYecKre W XUMHYECKHE CBOWCTBA,
MOJlydeHHe © TPUMCHCHWE, JCHCTBHE HAa OpraHW3M 4YeJOBEKa. JKoaocuyecKue
npoobaemvl, ces3aHuble ¢ okcudom yeaepooa(lV), eunomesa enobanrvhoco nomenienus
KAUMama, NapHukoewvlil 3¢gexm. YTOIbHAs KUCJIOTa U €€ COJIM, MX (PU3NICCKUE U
XHUMHYECKHE CBOMCTBA, noyuenue u npumenenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcronb30BaHne KapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIINIEHHOCTH M CEIBCKOM
XO35UCTBE.

O6mume mnpeacraBieHUs 00 OCOOEHHOCTAX COCTaBa U CTPOEHHUS OPTraHUYECKUX
COeIMHEHUH yriiepoJia (Ha mpuMepe MeTaHa, dTUJICHA, 3TaHOJIa, YKCYCHOU KUCIIOTHI. HMx
cocmas u xumuseckoe cmpoenue. Knaccugpuxayusa opeanuueckux sewecms. Ilonsitue o
OHMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHpaX, OCIKax, yriIeBOJIaX — M UX POJHU B KU3HU
yenoBeka. MamepuanbHoe eOUHCME0 OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWCTBa (Ha MpUMEpe
B3aMMOJICHCTBHSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenne. Coedunenus
Kkpemuus 8 npupode. Obwue npedcmasgnenusi 06 oxcude kpemuusa(lV) u kpemrnuesou
kucnome. Cunukamsl, ghpusuyeckue u Xumuieckue c8oUCmea, NoayyeHue U npuMeHenue 6
ObIMY, NPOMBIUNEHHOCIMU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvhvie mMamepuanvl: Kepamukd, CMeKio, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCTOIL30BAHUSA CIPOUMETLHBIX MAMEPUATO8 8
NOBCEOHEBHOU HCUZHU.

XUMUYECKUH JKCIEPUMEHT: HW3YYCHHE OOpaslloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI, TTPOBEJICHUE KAYeCTBEHHBIX PEAKIMH Ha XJIOPUA-HOHBI U
HAOJIIOJICHUE TIPU3HAKOB WX TMPOTEKAHWS; OIBITHI, OTpaXkarolme (QHU3NUecKue u
XMMHYCCKHE CBOHCTBA TaJOT€HOB M HMX COCIWHEHWH (BO3MOXHO WCITOJIb30BaHHE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpasnamMmud  XJOpuaoB  (TaJOTEHHUIOB);
O3HAaKOMJICHHE C 00paslaMu Cepbl M €€ COCIUHEHHUSAMH (BO3MOXHO HCIIOJIH30BaHUE
BUJICOMATEpPHAIIOB); HAOJIOACHHWE Ipollecca OOyrJIMBaHUS caxapa IOj JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI; H3yUYeHUE XUMUICCKUX CBOUCTB pa30aBICHHON
CEpHOI KHCIIOTHI, TPOBEICHNE KaueCTBEHHOW PeaKINK Ha Cylb(aT-noH U HaOIIOIeHNE
Mpu3HaKa e€ MpOoTeKaHus; O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHM a3ota, dochopa
U UX COCAMHEHMI (BO3MOYKHO MCIIOJIb30BaHNE BHCOMATEPHAIIOB), 00pa3IiaMK a30THBIX
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1 (pochopHBIX yAOOPEHUI; IOJyUYEHUE aMMUAKa U U3YYEHHUE €r0 CBOMCTB; NPOBEICHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHMA U (hochaT-WOH M U3YyUEHHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aWMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJIB30BAHUE BHUIECOMATEPHUATIOB); U3YyUYEHNUE MOJENEH KPUCTAUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMIICHHE C MPOIECCOM aJcOpOLMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIWIEM M  YCTPOMCTBOM IPOTHUBOrasa; IOJy4eHUE
YIJIEKMCIIOTO ra3a M U3y4Y€HUE €ro CBOMCTB; IPOBEICHUE KAYECTBEHHBIX PEAKIUN Ha
KapOOHAaT- ¥ CHJIMKAT-UOHBl U U3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
IIPOAYKIMEN CUJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 110
Teme «BaxHenme HemeTalibl ¥ UX COCTUHEHUS.

MeTasuibl 1 MX COETUHEHUS

OO01mmast XapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
noJioxkeHus B Ilepuoguueckon cucreme xumuueckux siaemeHToB [[. . MenneneeBa u
cTpoeHusi atomMoB. CTpoeHue MeTtauioB. MeTamuyeckas CBs3b M MeETallInyecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKUN pAN HANPSIKEHUH METAJIOB.
duznyeckue U XMMHYECKHE CBOMCTBA METAJIOB (B3aUMOACHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodvl nonyyenus memarnnos. llonamue o Kopposuu
Memainnos, OCHOBHble Cnocobvl 3auwjumvl ux om kopposuu. Cniaevl (cmanb, 4yeyH,
O0OpANIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBILULEHHOCTU.

[llenounsle MeTayibl: MOJIOkKEHHE B llepuoguueckol CHUCTEME XHMUYECKHX
aneMeHToB /[. 1. Menzaeneesa; ctpoenue aromoB. Haxoxnenue B npupone. Gusnueckue
U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HATPUS
u Kanus. [IpyuMeHeHure me0YHbIX METAIUIOB U UX COCUHECHUM.

[Ileno4yHO3eMeENbHBIE METAJUIBI MATHUM U KaJbLUM: ITO0KEHUE B [lepruoanueckon
cucreMe XuMHuueckux aeMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HaX0XKICHUE
B npuponae. Ou3nyeckue M XUMHUYECKHE CBOMCTBA MAarHusl W Kanpuusa. Baxnenmue
COCIMHEHUs Kaibllus (OKCHUH, TUIPOKCHUI, CONM). Kécmrxocmb 600bl u chnocobwl eé
YCMPAaHeHUs.

AJIFOMHUHUN: TIOJIOKEHHUE B [leproanueckor CUCTEME XHUMHUYECKUX DJIEMEHTOB
. W. MenneneeBa; cTpoeHue aroma; HaxoxieHue B mpupoae. Pusmyeckue u
XMMHYECKHE CBOWCTBA amOMHUHHSI. AMQOTEpHBIE CBOICTBA OKCHIAa W THIPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxkenue B Ilepronnueckoil cHUCTEME XHMHUYECKHX DIIEMEHTOB
. W. MeHnneneeBa; CTpoeHUE aToMma; HaxXxoxAeHuUe B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA *kene3a (B3auMOJIeHCTBUE ¢ METalIaMH, KHCJIOTaMU U COJISIMU).
Oxcusl, ruapokcuasl u cou xene3a(ll) u sxeneza(Ill): coctas, cBolicTBa U noyueHue.

XUMUYECKHI SKCIIEPUMEHT: 0O3HAKOMJICHUE C 00pa3liaMu METaJUIOB U CILIABOB, UX
(Gu3HMYEeCKUMU CBOMCTBAMH, HM3YyYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOYKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOACHCTBUS OKCHJIA KaJIbIUs U
HATpHs C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB); UCCIEAOBAHNE CBOWCTB
AKECTKOM BOJBI, MpOLECCa FOPEHUS JKelie3a B KHUCIOpoJe (BO3MOMXKHO HMCIOJb30BaHHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMil HA UOHBI (MarHus,
Kanblusd, amoMuHus, 1uHKa, xenesa(ll) u xeneza(Ill), mequ(1l)); nabmonenue u
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ONMCAHUE MPOIECCOB OKpAIIMBAHUS IIJJAMEHM HOHAMM HATpHS, Kalus U KaJlbIUd
(BO3MOKHO HCIIOJIb30BAHUE BHUEOMATEPHUAJIOB); MCCIeN0BaHHEe aM(OTEpHBIX CBOWCTB
TUAPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Bakuelnine MeTaaibl U UX COSTUHECHUS.

Xumus u okpyxycarouwas cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvi 6 noeceoHesHoll
ocuzHu  uenoseka. Xumus u 300poeve. bezonacmnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyui 6 Owimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKOIO2UYECKOU 2pamomuocmu. Xumuueckoe 3azpsa3HeHue
OKpyHcaroufeti cpeowl (npedenvHas oonycmumas konyeumpayus eewjecms — I/[K). Pono
XUMUU 8 PeuleHUU IKOJI02UUeCKUX NPooieM.

Ilpupoonvie ucmouyHuxku yeneeoo0opooos (y2oivb, NpUpooOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux pojib 8 ObIMY U NPOMbIULLIEHHOCHIU.

Xumuueckuil dKCnepumMenm: u3yyeHue obpazyo8 Mamepuaiosd (Cmekio, Cniasvl
Memanios, NOIUMepHvle Mamepuabl).

Me:xnpeaMeTHbIE CBSA3H

Peanuszanust MeXIpeOMETHBIX CBS3€M NpU M3YYEHHUH XHUMHUUM B 9 Kjacce
OCYUIECTBIISIETCS Uepe3 UCIIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TOHSTUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaln3, CHUHTE3, Kiaccu(uKauus, NEpPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHUE, MOJEIb, SBICHHE, MapHUKOBBIN 3((eKT, TeXHOJIOTHS,
MaTepUabl.

®duzuka: MaTepus, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUNA 3apsiji, MPOBOJHUKH, MOITYNPOBOJIHUKH,
TUAJIEKTPUKH, (POTOIIIEMEHT, BELIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KpPHUCTAJUIMYECKash pEIIETKa, CIUIaBbl, (PU3MYECKUE
BEJIMYMHBI, €JUHULBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[BI,
ComnHue.

buonorus: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIE
yA00pEHUS, MUKPOIJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOJbI, MOJIE3HBIC
MCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI MPAKTHYECKHUX PA0OT:

1. JlabopatopHoe oOopymoBaHne W TpueMbl oOparieHuss ¢ HuM. [lpaBuna
0e301acHOM paboThl B XUMUUYECKOM JTabopaTOpUH.

2. O4ncTKa 3arpsA3HEHHON MOBapEHHOM COJIH.

3. [Ipu3Haku nIpoTEeKaHUs] XUMUYECKUX PEaKIUM.

4. TlonyueHue KMUCIOPOJa U U3yUYEHHUE €r0 CBOMCTB.

5. IlomyuyeHue BOgOpoaa U U3y4EHUE €r0 CBOMCTB.

15



6. IIpurotoBieHue pacTBOPOB C ONPEACICHHON MAacCOBOM J10J€H paCTBOPEHHOTO
BEILIECTBA.

7. Pemenue 5SKCIepUMEHTaNbHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHECHUIN.

8. Peakiiuu noHHOTO OOMEHA.

9. KauecTBeHHbIE peakLIMM Ha HOHBI B PaCTBODPE.

10. ITosyueHne aMmmuaka u U3y4eHHE €ro CBOMCTB.

11. ITosyueHune yriIeKUCiIoro ra3a U u3y4eHUe ero CBOMCTB.

12. Pemenne sxcriepuMeHTanbHbIX 3a1a4 no teme «Hemeramisl IV — VII rpynn u
UX COCIUHEHUN.

13. Pemenue 3kciepuMeEHTaNbHBIX 3a7a4 110 TeMe «MeTasulbl M UX COETUHEHUSD.

[Ipy npoBeaeHMH MPAKTUYECKOW pabOThl KaXIblil €e H3Tal BBINOJHACTCS

obyuaromumucs ¢ 3[IP Bmecte ¢ yuyuTereM W IOJ €ro pykoBojcTBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS TIpaBUia TEXHUKH OE€30MaCHOCTH, COOTBETCTBYIOIIKE
JAHHOMY BHUJYy paOOThl, AaeTcsl MpaBuUjibHAasg 3anuch (OpMYJ U YyKa3bIBaeTcs LENb
nposeneHus padoThl. [Ipu HEOOXOIUMOCTH AAeTCsl BU3YaJIbHBIN alrOPUTM BBITOJHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMMCS BBITIOTHSEMBIX JCHCTBUI U
IIOJIYYEHHOTO pe3yJbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlns opraHu3auyu TNPOBEPKU, y4e€Ta M KOHTPOJS 3HAHMK OOydarolmmxcs 10
MpEeAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PA00ThI, CAMOCTOSATEIbHBIE Pa0OThI, 3aUETHI,
npakTuyeckue padoTel, TecTupoBanue. OAHUM H3 METOJOB KOHTPOJS PE3YyIbTaTOB
oOyuenus: oOyuaromuxcsi ¢ 3IIP sBisercs MeTon MNOJUBAPUATUBHOIO HSKCIIpPECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIMYHTEIBHBIMH YEPTAMH
SBJISIFOTCS. ~ OTICPAaTUBHOCTh,  BBICOKAs  CTCNEHb  WHAWUBUIyaJW3allid  3HAHWH,
CPaBHUTEIHHO MaJIbIC 3aTPAThl BPEMEHH U TPY/ia Ha TPOBEPKY OTBETOB O0yUYAIOIIIUXCH.

Jnst oOyuaroruxest ¢ 3[1P Bo3MokHO u3MeHeHHE (OPMYIMPOBKH 3aJaHUM HA
«TIOIIArOBYIOY», JaNTalus MpeiaraeMoro 0o0yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuaia: WCIOJIb30BAHUE YCTHBIX W TMHCHMEHHBIX WHCTPYKIIUH,
YIOPOIIEHUE IIUHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIMM, PEIICHHE C OMOpON Ha
aJITOpUTM, 00pasell, UCIOIb30BaHUE CITPABOYHON MH(MOPMAIIUH.

KonTpoJsibHbIE pa00THI IO TEMaM

B paboueii mporpamme npeaycMOTpeHO 9 KOHTPOJIBHBIX padoT:

Komwmponvnas paboma Ne 1. IlepBoHadalibHbIE XUMHYECKHUE TITOHSITHSI.
XUMHUYECKHE 3TIEMEHThI. XUMHUECKUE (POPMYJIbl U YPABHEHHUS.

Konmponvnasa paboma Ne 2. Tlepuoandeckas cucTeMa XUMUYECKHX AJIEMEHTOB
J.1. Menneneera. CTpoeHue aToma.

Konmponvnas paboma Ne 3. XumMudeckasi CBs3b.

Konmponvnas paboma Ne 4. Kucnopona. Oxcunsl. ['operne. Bogopoa. Kucnotsr.
Conu.
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Konmponvnas paboma Ne 5. O600111eH1e CBEJIEHNN 0 BaXXHEUIIIUX KJlaccax
HEOPraHWYECKUX COCTUHEHUM.

Konmponvnasa paboma Ne 6. InekTpoauTudeckasi AUCCOIUAIIUS.

Konmponvnasa paboma Ne 7. Hemetaniebl.

Konmponvnas paboma Ne 8. Metaiisl.

Koumponvnasa paboma Ne 9. Itoropas paboTa 3a Kypc HEOpraHUUeCKONH XUMUHU.
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IJNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEGHOI'O ITIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHIMSA

B nenom pesynbraTel ocBoeHust oOywaromumucs ¢ 3IIP yueOGHOro mpenmera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOU paboyell mporpaMmbl
OCHOBHOT0 00111er0 00pasoBanust. Hanbomnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMA K O0yUEHHUIO U IeJICHANIPABICHHON MO3HABATEILHON IEATeITLHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JTMYHOTO OIbITa, HAOMIOJIEHUI 38 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTallMsd Ha TMpaBWIa HUHAWUBUIYAIHHOTO U KOJUIEKTUBHOTO O€30I1acHOTO
MOBEJICHUS TIPU B3aUMOACHCTBUM C XUMUYECKUMH BELIECTBAMU U COCTMHEHUSAMU;

MPaKTUYECKOE U3ydeHHe MPodecCuil U Tpyia pa3auyHOro poja, B TOM YUCIEC Ha
OCHOBE TMPUMEHEHHUS M3y4aeMoro MpeAMETHOro 3HaHus (Hampumep, JabopaHT
XUMHUYECKOTO aHaJIn3a);

YBaXKEHHE K TPYly U pe3yJIbTaTaM TPYJIOBOU AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHUIO JAJbHEUIIEH WHIUBULYAIbBHOU
TpaekTopur OO0pa3oBaHWsS HAa OCHOBE OpPUECHTUPOBKM B MHUpe mpodeccuii u
MPO(eCCUOHATIBHBIX MTPEANOYTEHUHN, YBAKUTEILHOTO OTHOIIICHUS K TPYLY;

OCO3HAHHME CBOETO MOBEJECHUS C TOYKU 3PEHHS OTTACHOCTU WM 0€30MaCHOCTH JJIsI
ce0s1 WK JUTsl OKPY>KArOIINX;

OCHOBBI 3KOJIOTUYECKON KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
AKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHNE OMBITa SKOJOTUYECKU OPUEHTHUPOBAHHOU
MPAKTUYECKOMN JAESATEILHOCTH B )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE TOCJIEACTBUA U HENPUATHE BPEAHBIX MPUBBIUEK (yHOTpeOJICHUS
aJIKOTOJsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega s (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBBS,

MIPUHATHE PEIICHUN B )KU3HEHHOW CUTYyallud Ha OCHOBE MEPEeHOCca MOJTYYEHHBIX B
X0J1e 0Oy4eHHS 3HAaHUU B aKTyaJIbHYIO CUTYaIIUIO0, BOCTIOIHATH A€PUITUT HHPOPMAIINH;

TOTOBHOCTh OTOMPaTh U UCIMOJIb30BATh HYXKHYIO HH(OPMAIIO B COOTBETCTBHUH C
KOHTEKCTOM KWU3HEHHOU CUTYallUH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanvbHblMu y4eOHbIMU NOZHABAM ETbHBIMU OCUIC UAMU:

BBISIBJIATh IPUYUHBI U CIIEACTBUS IMTPOCTHIX XUMUYECKUX SBJICHUIM;

OCYIIIECTBIIATh CpaBHEHHE, KJIaCCU(UKAIINIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJISI YKa3aHHBIX JJOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKAEHUE MOCJIE PEABAPUTEILHOIO aHAIIN3a, BKIIFOYAIOIIIEE
YCTaHOBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBS3€EH;

BBISBJIATE ACUIMTHI HWH(POPMAIUH, JaHHBIX, HEOOXOIWMBIX JJII PEIICHUS
IMOCTaBJICHHOM 3aJ1a4H;
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npeo0pa3oBbIBaTh MH(POPMAIIMIO U3 OJHOTO BUAA B APYroi (TaOJHIly B TEKCT U
mp.);

CO3/71aBaTh, MPUMEHITh U TPEOOPA30BLIBATH 3HAKN U CUMBOJIBI, MOJICTTH U CXEMBbI
JUTS pelieHus] y4eOHBIX U MO3HABATENbHBIX 33/1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO MeAarora MPOBOJUThH XUMUUYECKHUI OMBIT, HECIOXKHBIM HKCIIEPUMEHT,
JUIsl yCTAHOBIIEHUS OCOOEHHOCTEW 00BEKTa U3yUEHHUS, MPUUUHHO-CIIEJCTBEHHBIX CBSI3EH
1 3aBUCUMOCTEN O0BEKTOB MEXITY COOOM;

C TOMOIIBIO TIe/larora WM CaMOCTOATENIbHO (OpMYyJIUpOBaTh 00O0OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIbITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUUYECKUX TPOLECCOB M  HX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MHQPOPMALUIO WM JAHHBIE W3 UCTOYHUKOB C YYETOM
MPEIOKCHHON yaeOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osnadenue yHugepcantbHuIMu YUeOHbIMU KOMMYHUKAMUGHBIMU 0CIICHEUAMUL:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBHE B TpyIIe (ONMpenessiTh 00mue ey,
pacrpenensiTh poJid, JOTOBApUBATHCS APYT C IPYTOM U T. 1.).

C MOMOIIBIO TMEIarora Wik CaMOCTOSATENIBHO COCTABJIATh YCTHBIE M NMUCbMEHHBIE
TEKCThl C MCIOJIb30BAHUEM WJUIFOCTPATUBHBIX MATEPHUANIOB ISl BBICTYIUICHUS MEpeN
ayJIUTOPUEN;

OpraHu30BbIBaTh Y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C
YUYUTEIEM M CBEPCTHUKAMHU; padoTaTh MHAMBUIYAILHO W B TpYMIE: HAXOAUTh OO0IIee
pelieHre W paspemartb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI MO3UIMK M ydeTa
HMHTEpPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHMUE;

OIIEHMBATh Kaue€CTBO CBOETO BKJIaJla B OOIIMI MPOAYKT, IPUHUMATH U PA3CIIAThH
OTBETCTBEHHOCTb U MPOSIBIATH TOTOBHOCTH K IPEAOCTABICHUIO OTYETA NIEPE TPYIIION.

Osnadenue yHugepcaIbHbIMU y4eOHBIMU PeYIAMUBHBIMU OCUCH BUAMU:

oOHapyxuBaTh H (QOPMYIHpPOBATH Yy4yeOHYHO TpoOJIeMy, OMpPENesTh Ieib
y4eOHOM AeSTENbHOCTH;

BJIQJ€Th OCHOBAMHM CaMOKOHTPOJI, CaMOOIICHKH, WPHUHATHUS PEIICHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIbHON JEATEILHOCTH;

COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMHU pe3yJibTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEM JESATEILHOCTA B MPOLECCE AOCTHKEHUS pe3yJbTara, OMpPENeliiTh
CIoCcOObI ACHCTBHI B paMKaX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C N3MEHSIOLIEHCS CUTYAIUEH;

JaBaTh aJICKBAaTHYIO OLICHKY CHUTYyallud W Tpejjararh IUIaH €€ W3MEHEHUS,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH PEIICHUN yIeOHOM
3a/1a4u;

NOHUMATh MPUYMHBI, IO KOTOPHIM HE OBLI JAOCTUTHYT TpeOyemblid pe3ysbTaT
NEeSTEIBbHOCTH, ONPENEIATh MO3UTHUBHBIE W3MEHEHUsS W HalpaBiIeHUs, TpeOyrolue
JajabHenIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYroMYy YEJIOBEKY, Er0 MHEHUIO.
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IHPEJMETHBIE PE3YJIBTATDBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEILHOIO COIEPKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIIEISIOT: Hay4yHbIE
3HAHMS, YMEHHS U CIOCOOBI AeHCTBUH, cnenuduueckue Ajig y4eOHOro nmpeaMera
«XuMHS», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIIPETALUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUX:

® [IPEJACTABICHHE O 3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJIEHUN MPUPOJBI,

NOHMMaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH Kak 00JacTu

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIeH KyJIbTypbl U MPAKTUUYECKOM

JeSATEIbHOCTH YEJIOBEKa B YCIIOBUSIX COBPEMEHHOTO OOILIECTBA; TOHUMAHUE MECTa

XUMUHU CPEIU APYTUX ECTECTBEHHBIX HAYK;

® BJIaJICHUE OCHOBAaMU MOHITUIHOTO anmnapaTa i CHMBOJIMYECKOTO S13bIKa XUMUH JJIS
cocTaBieHUs] (OPMyT HEOPraHHMUYECKUX BEIIECTB, YPAaBHEHHH XHMHYECKUX
peaknuii (C OTOPOM HA aJTOPUTM YUYEOHBIX NEHUCTBHIA); BJIAJCHHE OCHOBAMH
xumuyeckoi HoMeHkIatypsl (IUPAC u TpuBHalIbHON) U yMEHUE UCIIOIB30BATH €€

JUIA peuieHus] y4yeOHO-NO3HABATENIbHBIX 3a/a4 C IMOMOILNBI0 YUYHUTENs; YMEHUE

UCIIOJIBb30BaTh MOJEIH [JJIsl OOBSICHEHHS] CTPOCHHMSI aTOMOB M MOJEKYJ IO

ITOPUTMY C OIIOPOW HA ONPEIEIECHUS;

® IIPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHUE C NOMOIIBIO YUUTEIS

IPUMEHSTh CHUCTEMY XWUMHUYECKUX 3HAHUWA JJIsI YCTAHOBJICHHSI B3aWMOCBS3EH

MEXy M3YYEHHBIM MATEPHAIOM W MPHU MOJYYECHUU HOBBIX 3HAHWM, a TAaKKE B

Ipoliecce BBIMOJHEHUSI YYEOHBIX 3aJaHuid M Tpu paboTe € HMCTOYHUKAMHU

XUMUYECKON MH(POPMALIMH, KOTOPAsi BKIIOUYAET:

BAKHEUIIME XWMHUYECKHE MOHSTHS: XHMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJIOKHOE BELIECTBO, OJHOPOJHAS W HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAs MaccChl, KOJHMYECTBO BELIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIpHbIH 00BeM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpemHss),
XUMUYECKasl peaklus, pPEakUUH COCOUHEHUs, PpEaKUUH pPA3JI0KEHUs, PEaKIUU
3aMEINICHHS, PEaKIuu 0OMeHa, TEIIOBOM d(DPEKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaKuuu, pacTBOp, MaccoBasi AOJS XMMHYECKOTO AJIEMEHTA B COEAUHEHHUH, MAaCCOBas
JI0JIA ¥ TIPOIIEHTHAs! KOHIIEHTPalKsl BEIIECTBA B PaCTBOPE, PO aTOMa, MIEKTPUUECKHIMA
CJIOW aroma, aTOMHasg OpOUTalb, pPaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMUYECKas CBS3b, JIEKTPOOTPULATENBHOCTD, MOJSPHAST M HEMOJIApHAs KOBAJIECHTHAs
CBA3b, MOHHAs CBfA3b, METAJUIMYECKAas CBA3b, KpPHUCTAIIMYECKas pelleTka (aToMmHas,
MOHHAs, METa/NInYecKasi, MOJIEKYJsipHasi), MOH, KaTHUOH, AHHMOH, JJEKTPOJUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAs JHMCCOLUMAlMsd, pEaKUud HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUU, OKUCIUTENb M  BOCCTAaHOBUTEINb,
OKHCJICHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, XHUMUYECKOE paBHOBeCUE, oOpaTHMbIE U
HEOoOpaTUMbIE pEaKLMU, CKOPOCTh XMMHUYECKOW peakluH, KaTaau3aTtop, NpeleibHO
nomyctumast konreHTpanus (I11K), kopposust MeTaiiioB, CIiiaBhl;

OCHOBOIIOJIAraroIe 3aKOHbl XUMUU: 3aKOH COXpaHeHUsl Macchl, [lepuonnueckuii
3akoH /1. 1. MenpeneeBa, 3aKk0H OCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIDHAs TEOPHUs, TEOPHUS DIIEKTPOJIUTHUYECKON
IUCCOLMALINM, a TAKKE IMPEJICTABICHUS O HAyYHBIX METOJAX MO3HAHHUS, B TOM YHCIE
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AKCTIEPUMEHTAILHBIX U TEOPETUYECKUX METO/aX HMCCIEIOBAHUS BEIIECTB U HU3y4YEHUs
XUMUYECKUX PEaKInii;

® TIPE/CTABJICHUE O IEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX IJIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MIOJIOXKEHMSI DJIEMEHTOB B [lepuonnueckoii cucteme (B MaJIbIX IEPUOIaX U TJIABHBIX
NOATPYIIAX) W BJEKTPOHHOIO CTPOEHUS aToMa; YMEHHE OOBSACHATH CBA3b
MOJIOKEHU  3neMeHTta B llepuomnyeckor  cucreMe € YUCIOBBIMH
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsij
sanpa, oOIIee YHCIO DJIGKTPOHOB), pPACHpPECICHHEM  DJIIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX IMEPUOIOB, KaTUS U KaJbITUS;
KJIacCU(PUITMPOBATh XWMHYECKHE OJIEMEHTHI C OIOPOM Ha OMpeaeicHUs
(bu3YEeCcKOro cMbIcia IU(POBBIX JAHHBIX MEPUOANIECCKON TaOIHIIBI;

® yMEHHE KIACCU(PUITUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMUYECKUE PEaKIUU C OTIOPOI Ha CXEMBbI; ONPENETsATh BaJICHTHOCTh M CTETIICHb
OKUCJICHUSI XMMHUYECKHX DJJIEMEHTOB, BHUJ XHMHUYECKOW CBS3M U THUI
KPUCTAJUTMUYECKOW CTPYKTYpPHl B COCIWHCHHUSX, 3apsJl MOHA, XapaKTep Cpeabl B
BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHH ), OKUCIIMTENIb 1 BOCCTAHOBUTEIH
10 AJITOPUTMY YICOHBIX TCHCTBUN;

® yMCHHE XapaKTEepU30BaThb C OMOPOH Ha cXeMy (GU3MYECKHE W XHUMHYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
asor, ¢pocdop, cepa, XJI0p, HATPUM, KAJIU, MAarHUM, KaJIbITUH, ATFOMAHHH, KeJIe30)
U CJIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPO]I, OKCUALI U THIAPOKCUAL MeTaioB I - ITA rpymm,
amomunusg, meau (I1), nunka, xeneza (II u II), okcuner yraoepona (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHasd, QocdopHas, yrojapbHas, KpEMHHEBas KUCJIOTa U MX COJIH);
OMKCHIBATh C OTIOPOW HA IJIaH M KIIFOYEBBIC CJIOBAa; YMEHHE MPOTHO3UPOBATH M
XapaKTEpHU30BaTh CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa W CTPOCHUS
MOCJIC TIPEIBAPUTEIHLHOTO aHAIM3a I0J PYKOBOJCTBOM TieAarora, IpuMEHEHHUE
BCIIIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOYKHOCTh IMPOTEKAHUS XUMUYICCKUX
MPEBPAICHA B Pa3IUYHBIX YCJIOBUSAX, BIHSHHEC BEIICCTB W XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO MPUPOIHYIO CPENY;

® yYMEHHE COCTaBISITh MO 00pasily, CXeMme, alroOpuTMy Y4YeOHBIX JeHCTBUM
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIUil (B TOM YHUCIE PEAKIIUH MOHHOTO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINN), WUTIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYIINT HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKJAIOIINX TeHETUUECKYIO0 B3aUMOCBSI3b MEXIY HUMU;

® YMEHHE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYSIPHYIO M MOJSPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJK0 XHMHUYECKOTO 3J€MEHTa B COEJUHEHUHU, MACCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro mMaccy, 00ObEM ra3oB C
omopoil Ha o0mmue (HOpMyJbl; YMEHHE MPOBOJUTH PACUYEThl MO YpPaBHECHUSIM
XUMUYECKUX PEaKIMi W HAXOAUTh KOJUYECTBO BEIECTBA, O0OBEM M MacCy
pPEareHTOB WJIM MPOJYKTOB PEAKIIMU C OTIOPOM Ha oOpaszell, allfOPUTM YyUeOHBIX
JICUCTBUU;
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® BJaJEHUE OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HaHUs (HaOJt0/IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJEIUPOBAHNE) MPU U3YUEHUH BEIIECTB U XUMUYECKUX SBJICHUM

C OTOPOM Ha aNTOPUTM YYeOHBIX NEUCTBUM; yMEHUE CHOPMYIUPOBATH IPOOIEMY

U MIPEJIIOKUTD MYTH €€ PEIICHUs C ITOMOIIBIO Ie/1arora; 3HaHue OCHOB O€3011acHO

paboOThl ¢ XMMUYECKUMHU BEIIECTBAMHU, XUMUYECKON MOCYJ0W U J1aOopaTOPHBIM

obopynoBaHuEM;
® HaJWYME NMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS CIIETYIOIINX

XUMHUYECKUX IKCTIEPUMEHTOB IO PYKOBOJCTBOM YUUTENS C OOCYKIECHUEM IJIaHA

pabOoThI UJIK COCTABJICHUEM TaOIHIIbI:

U3y4YeHHUE U onucaHue (pU3NYeCKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C (PU3NUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OTIBITHI, WITIOCTPUPYIOIIKE TPU3HAKU POTEKAHUS XUMUYECKUX PEaKIni;

U3y4eHHEe CIIOCOO0B pa3eNeHUs] CMECEi;

NOJIyYEHHUE KUCIIOPOIa U U3YUEHUE €TI0 CBOMCTB;

MOJIy4eHHE BOJIOPOJA U U3YyUEHHUE €r0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOro ra3a v U3y4eHUe ero CBOMCTB;

MOJIyYeHHE aMMHaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM A0JIE pACTBOPEHHOTO
BEILECTBA;

UCCIIEIOBAaHUE M OINKUCAaHUE CBONCTB HEOPIaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

IpUMEHEHUE WHIMKATOPOB (JakMyca, MeTUiIopaHxa u ¢deHoyndranenna) mis
OTIpe/IeNICHUs XapaKTepa Cpelbl B pacTBOpaxX KHUCIOT U IIEJI0UeH;

U3y4YeHHE B3aUMOAEWUCTBUS KHCIOT C METAJUIaMHM, OKCHUAAMH METAJJIOB,
PacTBOPUMBIMH 1 HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHUE OJJHOTO MeTaJljia IpyruM U3 pacTBOpa COJIH;

ucciae10BaHle aMPOTEPHBIX CBOMCTB TMAPOKCUIOB AIFOMUHUS U [IMHKA;

pEelIeHNe  HAKCIEPUMEHTANbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJacchl
HEOPTaHUYECKUX COECTUHEHUIY;

pellleHne OSKCHEPUMEHTANbHBIX 3aJad M0 TeMe «OJEeKTPOJUTHYECKas
JUCCOLIMALUSY;

pelIeHre AKCIEPUMEHTAIbHBIX 3aJad Mo Teme «BakHelme HeMeTamibl U UX
COCIMHEHHUSIY;

pellIeHre 3KCIePUMEHTANBHBIX 33Ja4 o TeMe «BaxkHelume MeTauibl 1 ux
COCIMHECHUA;

XUMUYECKUE IKCIEPUMEHTBI, UIUTIOCTPUPYIOLIUE MPU3HAKU MTPOTEKAHUS PEAKIIHi
MOHHOTO 0OMEHa;

KAUEeCTBEHHbIE PEAKUWH Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHHOHEI,
THUIPOKCHI-MOHBI, KATUOHBI aMMOHUS, MarHus, Kalbplus, allOMUHUS, xene3a (2+) u
xenesa (3+), menu (2+), HUHKa;

yMEHUE TMPEACTaBIATh PE3yNbTaThl AKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJIUII U BBIABISATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUIaMHu 0€301acHOro oOpallleHusl C BEIECTBAMHU, UCIIOIb3yEMbIMU
B TIOBCEHEBHOMN U3HU, a TAKXKE MPABUIAMU NOBENEHUS B LIEIAX COEpEKEHUS
310pOBbSl U OKPY’KAaIOIIEW NPUPOAHOW Cpelbl; MOHUMAaHHE Bpeaa (OMmacHOCTH)
BO3/ICICTBUS HA KUBbIE OPraHU3MBbI ONPEACICHHBIX BEIIECTB, a TAKXKe CIIOCOO0B
YMEHBUIEHUS W MPEIOTBPAIICHHUS WX BPEAHOrO BO3JACHCTBUSA; NOHUMAaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOIOB JIJIsl OpPraHu3Ma YeJIOBEKa;

® BJIAJCHUE OCHOBAMM XHMHYECKOW TI'PAaMOTHOCTH, BKJIIOYAIOIIEH yMEHHUE
IPABWJIBHO HCIIOJIb30BAaTh M3YYECHHBIE BEIIECTBA M MaTepualibl (B TOM YMHCIIE,
MUHEpaJbHblE YAOOPEHHs, METaulbl W CIUIaBbl, MPOIYKTHl IepepabOTKU
IPUPOAHBIX UCTOYHUKOB YTJIEBOIOPOOB (YTJIsl, IPUPOIHOTO raza, HeyTr) B OBITY,
CEIbCKOM  XO3SIIICTBE, HAa MPOU3BOACTBE; YMEHHUE IPUBOJUTH MIPHUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMS U3YUEHHBIX BEILIECTB U MAaTEPHAJIOB;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY pEalbHO HAOII0JaeMbIMH XUMHUYECKUMU
SIBJICHUSIMU U TPOILIECCAMHU, MPOUCXOIAIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATD
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MPEIMETOB C MOMOUIBIO MEarora;

e mpejacTaBieHHe O cdepax NpodecCHOHANBHON AEATEIBbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKEHUAX
XUMHUYECKOM HayKW; HaJU4Me OIbITa padOThl C pa3iMYHbIMM HCTOYHHUKAMU
uHboOpMallMl MO XUMHUHM  (HAy4HO-IIOMYJIIpHAsh  JIUTEparypa, CJIOBapH,
CIPaBOYHHUKHU, MHTEPHET-PECYPCHI) C OMOPOM Ha AITOPUTM: YMEHHUE OOBEKTUBHO
OLICHHBAaTh MH(GOpPMAIMI0O O BEUIECTBAaX, MX MPEBPAICHUAX U MPAKTHUYECKOM
IPUMEHEHUHU.

TpeGoBanus K MpeAMETHBIM pPe3yJIbTATAM OCBOCHHMS Y4eOHOr0 INpeaMera
«XuMHUsD», pacnpeesieHHbIe 110 roxaM 00y4eHus

Pesynbratel mo rogam (GOpMyIUPYIOTCS MO NPUHIUIY J00ABIEHHMS HOBBIX
pEe3yJabTaTOB OT roja K roay, YK€ Ha3BaHHbIC B NPEABIAYIIMX TOJax MO3ULHH, KAK
IIPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAKOTCS (PE3yiabTaThl OYEPEAHOrO rojia
10 YMOJITYAHUIO BKJIKOYAIOT PE3YyJIbTAThl MPEIbIAYIIUX JIET).

8 KJIACC

pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TMOHSATHA: aroM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECh (OJIHOPOAHAS U
HEOJHOPOJIHASI), BAJCHTHOCTh, OTHOCHTEIbHAs aTOMHAas W MOJIEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl JOJS XHMHUECKOTO AJIEMEHTa
B COCIWHEHWH, MOJSPHBIA O00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJb,
DNIeKMPOOMPUYAMENLHOCTL,  CTENEHb  OKUCJIEHHS,  XMMHUYECKas  peaKius,
KIacCUPUKALMS PEaKIUi: PEaKIMu COCIUHCHHS, PEaKIUd pa3JoXKEHUs, pPeaKIuu
3aMeIeHUs, peakIiMi 00OMEeHa, IK30- U SHJIOTEPMUUECKUE PEAKIIUN; Men1060U 3¢hgpexm
peaxkyuu,; SIPO aToMa, AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTalb, pagnyc aroma,

XUMHUUCCKAA CBA3b, IMOJIPpHAA W HCIIOJIPHAS KOBAJICHTHAA CBsA3b, MOHHAA CBA3b, MOH,

2 3,HGCL " fajie€ KypCuBOM 0003HaYar0TCA IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOTYT OBITE IIOTCHIMAJIbHO
AOCTUT'HYTbIL 06y‘IaIOHII/IMCH C 3HP, HO HE SIBISIOTCS 00s3aTeIbHBIMHU.
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KaTUOH, aHWUOH, PAcCTBOpP, MAccoBasl JIOJsl BellecTBa (MPOLEHTHAs KOHLIEHTpalus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHI;

UCIIOJIH30BaTh XMUMHYECKYI0 CHUMBOJIMKY JIJIi COCTAaBJICHHS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINMA, SJICKTPOHHOTO OanaHca;

OTIpEIEIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHECHHSIX;, CTCTICHD
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHUSX C OMOPOW Ha OIpeJeeHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccy
coeMHEHU 10 QopmyaaM; BHJ XUMHUYECKOW CBsI3M (KOBaJICHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

MMETh NPEACTABICHUE O CHUCTEME XHUMHUUYECKHUX 3HAHUU, yMETb C MOMOIIbIO
YUUTENS MPUMEHSITh CUCTEMY XHMHUYECKUX 3HAHUM, JJIS YCTAHOBJIEHHUS B3aUMOCBSI3U
MEXIy U3yUYE€HHBIM MaTEpPHAJIOM U MPH MOJYICHUH HOBBIX 3HAHHM, a TaAKXkKe IpH padoTe
C UCTOYHMKAMU XuUMHUYeCKOW uHPopmainuu. OpUEHTUPOBATHCS B TMOHATUIX U
OTIepUpOBaTh MU Ha 0230BOM YPOBHE, PUMEHSTH MPU BBHIOTHECHUHN YUYSOHBIX 3a/laHUN
U PEeNICHUH PacUETHBIX 3aJlay C OMOPOM Ha aJIrOPUTM yUeOHBIX NEUCTBUI M3y4YCHHBIC
3aKOHBI U TEOPHUU: 3aKOH COXpaHeHus macchl, [leprnonnueckuit 3akon /.M. Menneneena,
3aKOH NOCMOSIHCMBA COCMAsa, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHs.
CooTtHocuTh 000O3HAauUEHHUSA, KOTOphie UMeroTcs B Tabnuie «llepuoanueckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHnngeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHX DJJIEMEHTOB (COCTaB M 3apsij fjpa, oOliee YHcio
3JIEKTPOHOB U PACHPECIICHUE UX MO AIEKTPOHHBIM CJIO0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJEMEHTBI, HEOPraHMYeCKHE BEIIECTBA;
XUMHUUYECKUE peakiuu (M0 YUCIAYy U COCTABY YYACTBYIOIIUX B PEAKIUU BEIIECTB, IO
TerIoBoMY 3(PdeKTy, M0 U3MEHCHHUIO CTCTICHH OKHCJICHUS XUMHUYECKHX DJIEMEHTOB) C
OITIOPOM HAa CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAAsl ONMHUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIUI C OMIOPOI HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUN B PA3IUYHBIX YCIOBHSIX IOCHE
MPEeABAPUTEILHOTO 00CYKICHHUS C ME1arorom;

BBIYUCIISATH OTHOCHUTEIIBHYI0 MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl BEILIECTB;
MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa 1Mo (HOpMyJie COSTUHEHHUS, MaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XMMUUYECKON peakiuu C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSITH OCHOBHBIC ONEPAIMU MBICIUTEILHON AESITEIbHOCTH — aHAIU3 U

CUHTE3, CpaBHEHHE, O0000IIEHNE,CHCTEeMaTH3aIus, KiIaccu(ukaius, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3YyYEHHs CBOMCTB BEIIECTB M XMMHUCCKHUX
peakiuii; eCTECTBCHHO-HAYYHBIC METOJbI ITO3HAHUS — HaOIOJCHHE, H3MEpPEHHE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (peaibHblii U MblCJIeHHbll) TIOJ] pyKOBOJCTBOM I1€/1arora,
CJIeI0BaTh MpaBUIIaM MOJIb30BAHUS XUMUYECKOM MOCYA0N U 1a00paTOPHBIM
0o00OpyI0BaHUEM, a TaK»Ke MpaBHiiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C
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MHCTPYKLMSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 TOJIYYEHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), IHPUTOTOBICHUIO
PacTBOPOB € ONPEAECIEHHON MAaCCOBOM IOJIEU paCTBOPEHHOTO BEILIECTBA; IIJIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCHEPHUMEHTHI 10 PACIHO3HABAHHMIO PACTBOPOB ILIEIOUYEH U
KHCIIOT C TIOMOHIbIO HHAMUKATOPOB (JMakmyc, ¢eHondTaaenH, METHIOpPaHXK U Jp.),
MOATBEPKAAIOIINX KAYECTBEHHBI COCTAB HEOPraHMYECKHX BEIIECTB (KAYECTBEHHBIE
pEeaklMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KJIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHUNA: XUMHUYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, AHHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JICKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCJIEHUS, XMUMHUYECKAs PEaKIus,
XUMUYECKasi CBSI3b, Mennosou d¢gexm peakyuu,MoJib, MOJAPHBIA 00BEM, pPacTBOpP;
AIEKTPOJIUTBI, HEANEKTPOJIUTHI, JIEKTPOJUTAYECKAs NUCCOLMALMSA, PEAKINA MOHHOTO
oOM€Ha, KaTalnu3aTop, XumMuyeckoe pagHogecue, oopamumvle U Heobpamumole peaKyuu,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPOMNHs, aM(OTEPHOCTb, XUMHUYECKas CBsI3b (KOBaJEHTHAs,
MOHHAsl, METAJJIMYECKas), KPUCTAIUNIMUECKAs PEIIETKA, KOPPO3Usi Memaiios, Chidebl;
CKOpOCMb  XUMUYeckolu peaxkyuu, TpenenbHo pomyctumas koHueHtpauus (ITIK)
BEILIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 1. 1) ©
MIPUMEHSThH ITU TOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh 3HAKK M CUMBOJIBI JUIsl (PUKCAIMKU Pe3ybTaTOB HAOJIOACHUH,
cocTaByieHUs] (OpMyJT BEIIECTB U yYpaBHEHUNW XMMHUYECKUX DPEaKIMi, 3alUCH JTaHHBIX
ycnoBuii 3aya4. Mcmonp3oBath 0003HaueHus, umeromuecs B [lepuoauyeckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHUH M COJICH B BOJIC JIJIs1 BHITIOJTHCHUS 33 IaHHI.

ONPENEINIATh BaJIEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAIJIEKHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy COEIMHEHU C OMOPOM Ha ONPEAEIICHUS, B TOM YUCIIE CTPYKTYPUPOBAHHbBIE; BUIbI
XUMUYECKON CBs3U (KOBaJeHTHasi, MOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (OpMyJsie; XapakTep Cpellbl B BOJHBIX
pacTBOpax KHCJIOT M IIEIOYEH, MUn KpUCmMaiiudeckou peuémKku KOHKPEemHO20
geujecmea;

packpbiBath  cMmbichn  [lepumoamueckoro 3akonHa .M. MenneneeBa wu
JI€MOHCTPUPOBATH €TI0 MIOHUMAHUE: ONUCLIBAMb U XAPAKMEPU3068amsb TAOINUYHYIO Hopmy
Ilepuoguyeckoil CHCTEMBI XMMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «IJIABHAs
noarpynna (A-rpymnma)» u «mnodounas noarpynna (b-rpymnma)», manbie U OosbIIne
MIEPUOJIbI; COOMHOCUMb 0003HAYCHHMSI, KOTOPhIE UMEIOTCS B TIEPUOUIECKOMN TabuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIO IEKTPOHOB U PACTIPEEICHUE UX TI0 SJICKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB U
UX COEUHEHUN B MpeJeyax MajbiX MEPUO0B U IIIaBHBIX MOATPYII ¢ YUYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI; HEOPTaHMYEeCKHUE BEIIECTBA;
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XUMHUYECKHE peakluu (110 YMCIy M COCTAaBYy YUYacCTBYIOIIMX B PEAKIMU BELIECTB, I10
TEI10BOMY (P (}EKTY, 10 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX AJIEMEHTOB) C
OIIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIAsi ONHUCAHHME MPUMEPAMHU MOJIEKYJISIPHBIX W
VMOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIUN C ONIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMM KHUCIIOT, IIEJIOYEH U
COJICH; TOJIHBIE M COKpAIEHHBIE YPaBHEHHUsI PEAKIM MOHHOTO OOMEHA; ypaBHEHUS
peaKklnii, TOITBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBI3U MEXK]y BEIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYILLIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakumii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOYKHOCTH TNPOTEKAHHMS XHMHYECKUX IPEBPALICHUN IIOCIIE IPEABAPUTEIBHOIO
00CYXJIEHHUSI C TIEarorom;

BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJIO0 XMMHYECKOrO 3JeMEHTa Mo (HOpMyJie€ COCIUHEHHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUYETHl MO YPABHEHHIO XMMHUYECKOW pPEAKIUU C
OTIOpPOM Ha aNTOPUTM;

ClieIoBaTh MpaBWJaM IMOJb30BAHUS XHUMHUYECKOM MOCynod Hu 1abopaTOpHBIM
o0Opy/sOBaHUEM, a TaK)Xe IMpaBuUjaM OOpaIIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTro ras3a);

IIPOBOJIUTh PEAKLHH, IOATBEPKIAOIINE KAYECTBEHHBIM COCTaB pPa3IUYHbIX
BEIIECTB: pacHoO3HaBaThb OMNBITHBIM MYTEM XJOPHUI- OpOMHUI-, MOIUA-, KapOOHAaT-,
docdar-, cunukar-, cyabpar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHUS U HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

NPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENbHOCTH — aHAINW3 U
CUHTE3, CPABHEHHE, 0000IIEHNE, CUCTEMATU3ALINIO, BHISIBIIEHUE IPUUHMHHO-CIICCTBEHHBIX
CBSI3€1 — [ U3yYEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIMI; €CTECTBEHHO-HAYUYHbIE
METO/IbI MO3HAHMSI — HAOJII0IeHNE, U3MEPEHUE, MOJISTUPOBAHUE, SKCTIEPUMEHT (peasIbHBIN
Y MBICJICHHBIN).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJIMMBIX HA OCBOEHHME KaKJOU TEMBI yUE€OHOTO IIpeaMeTa « XUMUs»
[TpumepHOI ananTUPOBaHHON OCHOBHOM OOpa30BaTENbHOM MpPOTrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMsA OOy4aroUIMXcs C
3aJIepP’)KKOM NICUXUYECKOTO Pa3BUTHS, B I[EJIOM COBMAJAlOT C COOTBETCTBYIOIIMM pazzaenoMm [IpumepHoit paboueit mporpammsl
y4eOHOro npeaMeTa « XuMUs» OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus. [Ipu atom Opranuzarus
BI[paBE camMa BHOCHUTb H3MEHEHHUS B COJEpXKaHHUE M pacHpeleieHHe ydeOHOro marepuaja Mo rojaaMm OOydeHHs, B
MOCJICOBATEIBHOCTh U3YUYEHHUS] TEM U KOJMYECTBO YACOB HA OCBOCHME KaXKIOH TEMBI, OIMpe/eieHHe OPraHU3allMOHHBIX (hopm
oOyuenuss u T.m. OOOCHOBAHHOCTH JaHHBIX W3MEHEHHU OMpeaenseTcs BhIOpaHHBIM OOpa3oBaTelibHOW opranuzanuein Y MK,
UHAUBUAYAIbHBIMU TICUXO(MU3NYECKUMU OCOOCHHOCTSMU KOHKpeTHBIX oOyuatomuxcs ¢ 3IIP, cTeneHbio OCBOGHHOCTH HMMHU
y4eOHBIX TeM, PEKOMEHIALUSIMU TI0 OTOOPY M aJanTaly y4eOHOro MaTepuaa 1no XuMuu, npeicTaBieHHbIMU B [loscHUTENbHON
3aIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOr0 TEMATUYECKOIO IUIAHUpOBaHUs 11l oOyuatomuiicsa ¢ 31IP: mepBblil mpeanonaraer
OCBOEHHE ITPOTrPaMMbl B HHKJIFO3WUBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIacce.

1-ii BapuanT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KIIACC

(2 4 B HEenemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEeMsI)

MpumepHble Tembl, OCHOBHOE cogep:KaHue OCHOBHbl€e BUAbl AEATENIbHOCTU
pacKpbiBalowWme faHHbIN pasgen obyuatowmxca

nporpammol,
W KOJIMYECTBO 4acoB,
OTBOAMMOE Ha X U3y4YeHue

Pa3nen 1.IlepeonavanbsHblie XuMu4ecKue NOHATHS(20 1)
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Tema 1. XuMus — BakKHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTHYeCKOH AeATEeIbHOCTH
yeJioBeKa

(54)

[IpeaMeT XUMUHU. Po/1b XUMUU 8 HCU3HU He08eKd. Xumusl 8
cucmeme Hayk. Memodbvl no3HaHUs 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOWCTBA BelleCTB. ArperaTHoe
cocTosiHHe BellecTB. YHcThle BellecTBa U cMecH. CIIOCO6EI
paszenieHus cMeceil. Pu3nyecKue U XMMHUYeCKHe BJIeHUs.
[IpU3HAKH ¥ yCI0BUA NPOTEKAHUSA XUMUYECKHUX PEaKIHH.
3HaAKOMCTBO C IpaBU/aMHy 6€30MaCHOCTH U IPUEMaMH PabOoThI B
XUMHUYEeCKOH J1abopaTopUHu.

JleMoHCTpanum

1. JlTabopaTopHOe 060pyLO0BaHUE.

2. PazyiinyHble BUAbI XAMUYECKOU MOCYbl.

3. O6pasibl BellecTB.

4. Cioco6rI pasfesieHus cMecel (puIbTpoBaHue, BoITapUBaHUE,
JUCTUJLIAIUS, XpoMaTorpadus).

JlaGopaTopHble M IpaKTU4YeCKHe paGoThl

JlabopamopHble onbimoil:

OnucaHve GU3UYECKUX CBOKCTB BELECTB.

Pa3zneneHue cMecu c MOMOLIBI0 MarHUTA.

[Ipakmuueckue pabomol:

Ne 1. JlabopaTopHoe 060py/I0BaHHEe U TPUEMbI PaGOThI C HUM.
[IpaBusia 6e3omacHO paboThl B XMMUYECKOH JTaG0OpaTOPHH.

Ne 2. OumncTKa 3arpA3HeHHOW NOBapeHHOoM conun
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PackpbIBaTh CMBIC/ M3y4aeMbIX IOHATHH C TOMOUIbIO ITeJjarora.

PackpbIBaTh poJib XUMUHM B IPUPOJIE U XKU3HH YeJI0BEKa, €€ CBA3b C JPYTUMH
HayKaMH.

Pa3yinyaTh YUCThIE BENECTBA U CMECH; OJIHOPO/IHbIe U HEOTHOPO/IHbIE CMECH;

PazyiinyaTh puU3nUecKre U XUMUYECKHe SIBJEHUs C ONIOPOH Ha ompesie/IeHUs.

OnpenensaTh NPU3HAKU XUMHUYECKHUX PeaKLUH U YCJIOBUS UX IPOTEKAHHS.

Csiej0BaTh MpaBUJIaM [10JIb30BaHUsI XUMUYECKOH MOCY10H U JJa6OpaTOPHBIM
060pyZIOBaHKEM, a TAKXKE PaBUJIaM 00pallleHUs C XUMHUYECKUMH Bellle-CTBaMHU
B COOTBETCTBUU C HHCTPYKIUAMH 110 BBIMOJHEHUIO MPAKTHYECKUX PABOT MO/
KOHTpOJIEM MeJiarora.

[l1aHUpOBaTh U MPOBOIUTH XUMUYECKHUH IKCIIEPUMEHT 110 U3yYEHHUIO U
ONMCaHUI0 PU3NIECKHUX CBOVCTB BellleCTB, CIIOCOO0B pa3/iesieHUs cMecei
Bell|eCTB 110/ PyKOBO/JICTBOM IleJiarora ¢ o6Cy»/jeHreM IJIaHa paboThl.

Hcnosib30BaTh NpU BLINOJHEHUH YUe6HBIX 3a/JaHU U B Ipoliecce
HCCJIe0BATEIbCKOH JIeATEbHOCTH HayYHO-TIONMYJISIPHYIO JINTepaTypy
XUMHY€ECKOTO COZIEp KaHUsl, ClIPAaBOYHbIE MaTepHaJIbl, pecypchl UHTepHEeTa oz,
PYKOBO/ICTBOM Ileiarora.

BricTpauBaTh pa3BépPHYThie MUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOM HA
MHbOpMaLHI0 U3 Y4eGHUKA U CIPABOYHBIX MaTEPUAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYEHHbIH NOHATUUHBIN annapaT Kypca XMMUU



Tema 2. BenrectBa
U XMMUYeCKHue peaKnuu
(154)

ATOMBI U MOJIEKYJIBL. XUMHYECKHeE 3JIeMeHTbI. 3HaKU (CHMBOJIbI)
XUMHYeCKHUX 3/1eMeHTOB. [IpocTble U CJI0XKHbIe BellieCTBa.
ATOMHO-MOJIEKY/IIPHOE YYEHHE.

Xumuueckas popMy.ia. BaneHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA cOCMasd eujecms.
OTHocHTe/IbHasA aTOMHas Macca. OTHOCHTe/IbHAsA MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10151 XUMHUY€ECKOT0 3/IEMEHTA B COeJUHEHUM.
du3nyecKkre U XMMHUYECKUE SIBJIEHUsl. XUMHUUYEeCKast peaKLusl.
[TpU3HAKH U YCI0BUS NPOTEKaHUS XUMUYECKUX PeaKIui.
XUMHYeCKHe YpaBHEHHUSI.

Tunb XUMUYECKUX peaKLUi (CoelMHEHMS], PA3/IOKEeHUS,
3aMellleHus], 06MeHa).

3aKOH COXpaHeHHsI MacChl BEIeCTB.

M. B. JloMoHOC08 — y4éHblii-3HYuK10neducm.

[OemoHcTpauuun

dusunyeckye siBleHUs (pacTUpaHue caxapa B CTYIIKe, KHIIEHHE U
KOH/IeHCallUs BOJBI U T. 11.).

XuMHu4deckue siBleHHs (TopeHre CBedH, pa3jioKeHHe caxapa,
B3aMMO/IeHCTBYE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
passioxkeHue ruapokcuaa meau (1), B3aumoselicTBue Kese3a C
cepoy, B3aNMOIeHCTBHE eJe3a ¢ pacTBopoM cosu Megu(11)).
OnBIT, MIJIIOCTPHUPYIOLIUMH 3aKOH COXPaHEHHs MaCCHL.

Na6opaTopHble u NnpakTMYeckue pabotbl

JlabopamopHbie onbimbl:

[Ipumeps! dusnyeckux siBJaeHUH (M1aBJeHUe BOCKa, TasgHUE
JIbAA).

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

Mogesn aTOMOB U MOJIEKY.JT

MpaKkTnyeckasa pabota Ne3 MpM3HAKM NPOTEKAHNUA XUMUYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKYIIPHOW MaccChl BellleCTB;

— MacCoBOH 011 XAMHYECKOTO 3JIeMEHTA 10 popMyJie
coeJIMHEeHHUS.

[IpUMeHATb ecTeCTBEHHO-HAy4YHble METO/ bl TIO3HAHUA (B TOM YHCIIE
HabJ10/leHHe, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuy
MBIC/IUTE/IbHON AeATeIbHOCTH (CpaBHEHHe, KJacCUUKALUSA) A U3yYeHUS
BeleCTB U XMMHUYECKUX PeaKI1i ¢ omopoi Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMbIX TIOHATHH U 3aKOHOB U IPUMEHATDb 3TH NOHATHUA
HPH ONMMCAaHUH CBOWCTB BeIeCTB U UX PeBpallleHUH ¢ 0IOpoH Ha IJIaH U
KJIIOU€eBBIe CJI0BA.

PazsinyaTh pu3nUecKre U XUMAYECKUE SIBJIEHUS], 00bSCHSATD UX CYIIHOCTb C TOYKH
3peHHsI AaTOMHO-MOJIEKYJITPHOTO YYeHHsI C OTIOPOH Ha OTpe/ieJIeHNs U CXEMBIL.

OnpezensiTh IPU3HAKU XUMHUYECKUX PEAKI[UH, YCIO0BUS UX MPOTEKAHMUS.

OGBSACHATD CYIHOCTh GU3NYECKUX U XUMUYECKHX IBJIEHUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yY€HHUS C UCTI0JIb30BaHUEM BU3yaIbHOH OTOPHI.

KnaccuduuupoBaTh XMMHYECKHE PEAKLIUH (110 YUC/IY U COCTABY Pearupyoiux 1
006pa3yoLMXCsl BELECTB) C ONOPON Ha CXEMBI.

CocTaBasiTb GOPMYyJIbl OMHAPHBIX BELECTB [0 BaJI€HTHOCTH U ONPEJEIATh
BaJIEHTHOCTb 10 pOPMyJ1aM BeIeCTB C OIIOPOX Ha aITOPUTM y4eOHbBIX
IEeUCTBUH.

PaccTaBiaTh K03QOUIMEHTHI B ypaBHEHUSAX XUMUYECKUX PeaKLMi ¢ OIopoi Ha
QJITOPUTM yUeBOHBIX e ICTBUH.

Crnej0BaThb MpaBHJIaM M0JIb30BAHUSA XUMHUYECKOH MTOCYZ,0H U IaGOPATOPHBIM
060pyZ0BaHUEM, @ TAKXKe NTPaBHJIaM 00pallieHHs C BelleCTBaMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBINOJHEHUIO J1a60PaTOPHBIX XMMUYECKHUX OIBITOB MO/
KOHTpOJIEM Ilefiarora.

Hcnonb30BaTh NpU BHIOJHEHUH Y4eOHbIX 33JaHUH U B Ipoliecce
HCCJIEl0BATENbCKOH JIeATENbHOCTH
Hay4HO-NOMYJ/IAPHYIO JIUTEPATYPY XMMHUYECKOT'0 COZlepKaHHUs, CIPABOYHbIe
MaTepuaJbl, pecypcel MHTepHeTa 1o pyKOBOACTBOM I1eJjarora.

BbicTpanBaTh pa3BépHYThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKA U CIPAaBOYHBIX MaTEPHa/IOB, PAaMOTHO
WCI0/Ib30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUU

Paszpeu 2. BaxxHeillve npeACcTaBUTE/ I HEOpraHu4ecKux Bemects (30 u)
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Tema 3. Bo3gyx. Kucnopoa.
MoHATHe 06 okcnaax

(54)

Bo3ayx — cmech ra3oB. CocTaB Bo3ayxa.
Kuciopo; — 3/IeMeHT U IPOCTOE Bellle-
cTBO. 030H — a/A/10mponHasi Modudukayus Kucaopoaa.

HaXO}K,E[eHI/Ie Kucj0poJa B mpupozae, (I)HSH‘IGCKI/IG U XUMHUYECKHUe

CBOMCTBA (peakl My OKUC/IEeHHSs, FOpeHue). Y CJI0BUS
BO3HUKHOBEHUS U IpeKpalleHus ropenus. [lonsatue

06 OKCHUJAX.

Cnoco6bl nolyveHus Kuco0poda 8 1a6opamopuu u
npomvluieHHocmu. llpuMeHeHue kucaoposa. Kpyrosopor
KHCJI0pO/Jia B IPUpPO/JE.

Tens0801l 3ghhekm xumuueckoll peakyuu, NnOHIMuUE O
MepMoXuUMu4eckoM ypasHeHuu, 3K30- U 3H0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmv, y2o41b U MemaH). 3azpsizHeHUe 8030yXa,
cnoco6sl e2o npedomspawjeHus. YcuaeHue napHUK08020
agpdpexkma, paspyuieHue 030H08020 C/0S.

AemoHcTpauumn

B3aumopericTBre $pochopa, cephl U 3KeJsie3a C KUCJI0POA0M
(BO3MOKHO UCIIOJIb30BaHUE BUIE00MBITOR).
OnpejesieHHe coZlepKaHUSI KUCJA0pPO/ia B BO3AYXeE.
OHbITbI, JAEMOHCTPpHUPYHOIIHE YCIOBUA BOSBHUKHOBEHHUA U
npeKpalleHus ropeHus.

Na6opatopHble 1 NpakTU4YecKue paboTbl
JlabopamopHblil onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCUAOB.
Ilpakmuueckas paboma:

Ne 4, TlosiyyeHue KUCA0pOJa, U3y4eHHE ero CBOMCTB.

Bbi4ucneHusi
— MOJ'leKyIalHOI‘/JI MacCCbI KUCJIOPpOJa U 030HAa HAa OCHOBAHHUH
ATOMHOH MacChl XMMHYECKOTO 3JIEMEHTa
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PackpbIBaTh CMBICJ U3yYaeMbIX IOHATHHA U IPUMEHATD 3TH MOHATHSA NPH
OTMCAaHUH CBOMCTB BelLeCTB U UX NpeBpallleHUH C HCI0JIb30BaHUEM ONIOPHBIX
CJIOB U KJIUIIIe.

XapakTepHu30BaTh (ONUCBIBATb)C ONOPOU HA NIAAH, CXeMY, KDAMKYIO 3anUCh
COCTaB BO3/yXa, PU3NYECKHEe U XU-MHYeCKHe CBOMCTBA KHUCJI0PO/A, CIIOCOGEI
€ro MoJiy4eHus, IpUMeHeHHe U 3Ha4YeHHe B IPUPO/ie U )KU3HH YeJloBeKa.

CpasHusamb peakyuu 20peHusl U Med.1eHH020 OKUC/1eHUs C TIpeiBapUTebHbIM
o6CcyxeHreM TapaMeTpPOB CPaBHEHHUS.

Co6upaTb NpU6GOPHI AJs MOJyYeHUs KUCI0po/a (BbITeCHEHHEM BOJbI U
BO3/yXa).

PacnosHaBaThb ONBITHBIM ITyTEM KHUCJIOPOJ IO KOHTPOJIEM Nefarora.

Hcnosib3oBaTh XMMUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHUs1 GOpMy.J1 BellleCTB,
MOJIEKYIIPHBIX YpaBHEHUH XUMHUYECKHX PeaKLUH C y9acTHeM KHCJI0poJa.

O6BACHATD CYLIHOCTb 3KOJIOIMYECKUX NP06JIeM, CBA3aHHBIX C 3arps3HeHHeM
BO3/yXa.

CyiefoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1IaG0OPAaTOPUH IIPY UCIIOJIb30BaHUU
XUMHUYECKOH MOCy/Ibl U 060py0BaHUS N0 KOHTPOJIEM NIeZlarora, a Takxke
paBUJIaM 06palleHNs C TOPIOYMMH BelleCTBAMU B OBITY.

[l1aHMpPOBATE M OCYIECTBIATh HA MPAKTHKE XUMHUYECKHe SIKCIIEPUMEHTHI,
NPOBOJUTH HABJIIOJEHHUS, [1eJIaTh BBIBO/IbI 10 pe3ysIibTaTaM 3KCIIEpHMEeHTa MO/
PYKOBOZCTBOM Ilefjarora.

Y4yacTBOBaTh B COBMECTHOH paboTe B IrpymIIe.

HWcnosib30BaTh Npy BBIOJIHEHUH YYeOHBIX 3aZJlaHUH U B IIpoliecce
HCCJIel0BaTeIbCKOM [lesTeJIbHOCTH Hay4YHO-TIOMYJISIPHYIO IUTepaTypy
XUMHUYeCKOTro CoZepKaHus, ClipaBOYHble MaTepHalbl, pecypcbl MHTepHeTa oA
PYKOBOACTBOM Iejarora.

BbicTpanBaTh pa3BépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHOpMaIHIO U3 yYebHHKA U CIPABOYHBIX MAaTEPUAJIOB C OTIOPOH Ha IJIaH,
IrPaMOTHO MCII0/Ib30BaTh U3yYeHHbIM IOHATUHHBIM alliapaT Kypca XUMUHU



Tema 4. Bogopog.
IoHsATHE 0 KMCJI0TAaX U COJIAX

(54)

Tema 5. KotnuecTrBeHHbIE
OTHOIIEHMS B XMMHUHU

(44)

Bomopos — asneMeHT 1 mpocToe BelecTBo. HaxoxeHre B
npupose, GU3NvYecKre U XUMUYeCKHe CBOHCTBA (Ha puMepe
B3aUMO/IeICTBHS C HEMETA/VIAMH U OKCH/IAMH METaJJIOB),
MpUMeHeHUE, CNOCOObl NOAYHEHUSL.

[ToHsiITHE O KUCJIOTAX U COJISIX.

AemoHcTpaummn

[MosnyueHue, cobupaHue U pacio3HaBaHUe BOJOPOAA.
['opeHue BoJopoaa.

BsaumozeiicTBre BoJopoaa ¢ okcugoMm Meau(1l).

Na6opaTopHbie U NpaKkTUYecKue paboTbl
Jla6opamopHblil onbim:

B3auMoeHCcTBHE KUCIOT C METAJIAMH.
[Ipakmuueckas paboma:

Ne 5. [TosiyyeHUE BOAOPO/A, U3YUYEHHE €r0 CBOMCTB.

Bbi4ucneHusi
— MOJ'IeKyJ'IﬂpHOfI MaccChI BellleCTBa Ha OCHOBaAaHHUHU ATOMHOMH
MacCCbl XUMHUYE€CKUX 3JIEMEHTOB

KosinuectBo BewectBa. MoJib. MosisspHast Macca. 3aKoH
ABorazpo. MosispHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypaBHEHUSAM.

JleMoHCcTpanusa
O6pas1bl BelecTB KOJIM4ecTBOM 1 MOJIb.

Bbi4ucneHusi

— 06'bEMa, KOJIMYECTBA BELeCTBa ra3a o ero U3BeCTHOMY
KOJIMYECTBY BellleCTBa WU 06bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHUIO PeaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUH ra30B
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PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS IPU
OTMCaHWH CBOMCTB BellleCTB U UX MpeBpallieHUM.

XapakTepHu30BaTh (OMUCHIBATh) GU3NUECKHE U XMMHUUECKHUe CBOWCTBA BOJIOPO/Ia,
CIOCOG6BI ero MoJIy4eHusl, [pUMeHeHHe C OTOPOH Ha IJIaH, KPaTKYIo 3aluCh,
cxXemy.

Co6upaTh NpubOp AJ15 MOJIyYeHUs1 BOJAOPO/IA C UCII0JIb30BaHHUEM BU3yaIbHON
OTOPBI

HMcnosb30BaTh XMMUYECKYI0 CHMBOJIMKY /IJIs1 COCTaBJIeHHUs GOPMYJI BEIeCTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKIUH ¢ yYacTHeM BOOPO/a C
OTIOPOM Ha aJITOPUTM.

CnenoBaThb MpaBujiaM 6e30nacHoOM paGoThl B 1a6OPAaTOPUM NPH UCIOJb30BaHUHU
XUMHYECKOU MoCy/ibl U 060PyA0BaHUs O/l KOHTPOJIEM MIE€Jjarora., a TaKkxe
npaBuU/aM 06palleHus C TOPIOYUMH BELeCTBAMU B ObITY

[1/1aHUPOBATh U OCYLIECTB/ATh Ha MPAKTHKE XUMUYEeCKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], Ie/IaTh BbIBOJbI 110 PE3YJ/IbTaTaM 3KCIEPUMEHTa MO/
PYKOBOZCTBOM MeJAArora ¢ 06Cy»kJieHueM IJIaHa paboThl, C UCI0JIb30BaHHEM
KJIMIIIE,

Y4yacTBOBaTh B COBMECTHOU pa6oTe B IpyIIie.

[l1aHUPOBATH U OCYLIECTBJATD HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTD HAGJIIOIEHHUS, [1eJIaTh BBIBO/IBI 10 PE3y/IbTaTaM 3KCIIepUMEHTA.

Y4yacTBOBaTh B COBMeCTHOH paboTe B rpymie

PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS, a TaKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPHH JJIs1 pellleHHs pacyéTHBIX 33/ja4 C IOMOIIbIO
nejarora.

BBIYMC/ISATD MOJISIPHYIO MaccCy BeLleCTB; KOJIMYECTBO BEIIEeCTBA, 00 bEM rasa,
Maccy BelllecTBa C ONOpPoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOAUTH pACUYETHI IO YPABHEHUSIM XUMUYECKHUX PeaKI[Uii C ONOpPOH Ha
o6pasel], aJITOPUTM YuebOHbIX JeUCTBUM: KOJIMUECTBa, 06'bEMA, MacChl BELLECTBA
M0 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB HUJIH MPOAYKTOB
peaxIuu.

BobicTpauBaTh pa3BEépHYThIe MUCbMEHHbIE U YCTHbIE OTBETHI C OMOPO HA UH-
dbopmManuio U3 yueGHUKA U CIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO HCI0JIb30BaTh
M3y4eHHbIA NOHATUHHBIN annapaT Kypca XMMHH C TOMOIIIbIO leiarora.



Tema 6. Boaa. PacTBopbl.
IMoHsATHE 06 OCHOBAHMSAX

(54)

Bopga, ee coctas, cTpoeHue, MoJieKyJibl. PU3ndyecKkre CBOWCTBA
BOJbL. AHA/IU3 U cCUHMe3 — Memodbl U3y4eHusi cocmasd 800bl.
XUMHU4YeCKHEe CBONCTBA BOJbI

(pa3/ioxkeHUe, peaK MU C HATPUEM, OKCUOM KaJIbLIUsl, OKCUI0M
cepnl V.

CoctaB ocHoBaHUH. [loHsATHE 06 UHUKATOPAX.

Boda kak pacmeopumess. PacTBopbl. Pacmeopumocms gewjecms
8 sode.

HacbiujeHHble u HeHacbluweHHble pacmeopsl. MaccoBasi 10Jist
BeLleCTBa B pacTBODeE.

Poab pacmeopos 8 npupode u 8 yxcusHu yesoeeka. Kpyzogopom
800bl 8 npupode. 3arpsi3HeHUE NPUPOJHBIX BoJ. OxpaHa

1 OYMCTKA MPUPOJHBIX BOJ,

JAemoHcTpauum

JJIEKTPOJIN3 BOABI; CHHTE3 BOJbl; B3aUMOJEHCTBHE BOJBI C
MeTass1aMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BUJieOMaTepHasoB).

PacTBOpeHUe BelllecTB € pa3IMYHON pacCTBOPUMOCTBIO.
HccnenoBanne pacTBOPOB KUCJIOT U LeJI049€M C TOMOIIbIO
WH/JIUKaTOPOB.

JlabopaTopHble U NpaKTU4YecKue paboTbl

Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJsieHHE PACTBOPOB C ONpeeIEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BelllecTBa.

Bbi4ucneHusi
— C UCITIOJIb30OBAaHHWEM INOHATHUA «MacCCoBad A0Jid BellleCTBa B
pacTBOpe»
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PackpbIBaTh CMBIC/ U3y4aeMbIX NOHATUH U IPUMEHSATD 3TH MOHATHUSA IPH
OTIMCAaHHWH CBOMCTB BelleCTB ¥ UX NpeBpaLleHUH C TOMOLIbIO0 NTejarora.

XapakTepusoBaTb PU3HYECKHe U XUMUYECKHe CBOMCTBA BOABI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPO/HBIX IPOLECCaX C ONIOPOH Ha IJIaH U CXeMy.

CocTaB/sITb ypaBHEeHUS XUMHUYECKUX PeaKLUi ¢ ydacTHeM BOJbl C ONOPOM Ha
cxeMy.

O6BACHATD CYIIHOCTb 3KOJIOIMYECKHX NTP06JeM, CBS3aHHBIX C 3arpsi3HEHHEM
HPUPOAHBIX BOJ, CTOCOGBI O4YMCTKH BOABI OT IPUMeCeH, Mephbl 110 OXpaHe BOJ,
OT 3arps3HeHHs M0CJIe Ipe/BApUTEbHOTO CTPYKTYPUPOBAaHNSA MaTepHaJa.

[l1aHUPOBATh U OCYIECTB/IATh Ha IPAKTHKEe XUMHUYeCKHe IKCIEPUMEHTHI,
NPOBOJAUTH HabJII0/leHs], e/1aTh Bbl-

BO/JbI 10 pe3yJibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM [1eJjarora, ¢
HCMOJIb30BaHUEM KJIUILE.

CiefoBaTh IpaBUJaM 6e30MacHOM paboThl B 1aGOpaTOPUU NPU UCI0/1b30BaHUU
XUMHYeCcKOM Mocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIeM llejarora.

[IpoBOAUTB BBIYMCJIEHUS C IPUMEHEeHHeM MOHATHUSA «MaccoBas J10J1 BelllecTBa B
pacTBope» c onopoi Ha GOpPMY.JIbL.

HMcnonb3oBaTh NpH BbINOJHEHUH Y4eOHBIX 3aJJaHUH U B IIpolecce
HCC1e0BaTebCKOM J1eATeIbHOCTH HayYHO-TIONYJIPHYIO JIUTEPATypy
XUMHY€ECKOTO COJlep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
110/}, pyKOBO/ZICTBOM Ilefiarora.

BoicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHdopMaIHIo U3 y9e6HUKA U CIPaBOYHBIX MaTePHAJIOB, PaMOTHO
KCI0J1b30BaTh U3y4YeHHbIN NOHATUMHBIN alllapaT Kypca XMMHUHU NI0C/1e
IpeiBAapUTEJbHOTO CTPYKTYPUPOBAaHUS MaTepHuaja



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeJMHEeHUI

(114)

Knaccuduxarnusa HeopraHU4eCKUX COeJUHEHUH.

OKcHABL: COCTaB, KJaccuPuKaLus (OCHOBHbIE, KUCIOTHBIE,
amM@pomepHble, Heco1eo0bpasyroujue Ha npumepe okcuoa yaaepoda
Il u okcuda asoma I, HoMeHKJIaTypa. [lo/1yyeHue OKCU/10B
(B3anmopeicTBMe € BOLOW, KUCAOTaMMU, LEeNoHaMK).

OcHoBaHUA: COCTaB, kaaccubukanus (1es104u U
HepacTBOPHMbIe OCHOBaHH), HOMEHKJIATypa.

KucoTsl: cocTaB, KJ1accuduKalysa, HOMEeHK/IATypa, Pu3nyecKkue
Y XMMH4YecKHe CBOWCTBA (B3aMMOAecTBYe C 0CHOBHBIMU
OKCH/IaMH COJIAMM Ha NPUMepe COJITHOM M CepHOH KUC/IOT),
€noco6bl noay4eHus. Paa akTHUBHOCTH MeTaJ/IJIOB.

Couiu (cpeHUE): HOMEHKJIATYPA, CNOCOObI NOIYHeHUs,
B3aMMO/JleCTBHeE coJlel C MeTa/lslaMH, KUC/I0TaMy, 1leJ109aMU U
COJISIMHU.

['eHeTHYecKas CBs3b MeX/Ay KJ1accaMU HeOPTaHUYeCKUX
coefnHeHUl. ['eHeTH4Yeckue psaabl [loHATHe 06 aMOTepHBIX
TUAPOKCUAAX Ha IpUMepe LIMHKA U aJIIOMUHUA. XMMHYecKue
CBOMCTBA - B3aUMO/IeHICTBHe C KUCJOTaMU U 11leJI04aMHU.
PasnoxeHue Npy HarpeBaHUU.

AemoHcTpaummn

O6pas1bl HeOPraHUYeCKUX Bell|eCTB Pa3/IMYHBIX KJIaCCOB.
B3anMogelicTBYe pacTBOpa CEpHOM KHCIOTBI C OKCHJIOM
meau(Il).

Peaxkuus nerTpanusanuu.

BeiTecHeHuMe olHOT0 MeTaJlJ1a IPYyTUMM U3 pacTBOpa COJIH.

Na6opaTtopHble u npakTuyeckue pabotbl

Jla6opamopHbie onvimbl:

B3auMogelicTBHe KUCIOT C MeTa/lJlaMH.

[TosryyeHHe HEPAaCTBOPUMBIX OCHOBaHHU M.

B3auMozelcTBHe HePaCTBOPUMBIX OCHOBAHUMU € KUC/IOTAMMU.
PasnoxxeHue rugpokcua Mmeau(Il) mpu HarpeBaHUM.
IIpakmuueckas paboma:

Ne 7. PemieHue sKkcriepuMeHTalbHbIX 33/1a4 110 TeMe «OCHOBHbIe
KJIaCChbl HEOPraHUYeCKUX COeJUHEHUN».

Bbi4ucneHus
— 10 ypaBHEHHUAM XUMHUYECKUX peaKum‘/i

Ompenenenre OCHOBHBIX KIIACCOB HEOPTaHUIECKUX COSANHEHHH 10 MadIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIPEIENICHUS].

CocrapieHne GopMysT OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSTUHEHUH 1 Ha3bIBAaHUE
UX 110 MEXTYHapOIHOH 1 TPUBHAIBHOW HOMEHKIIATYPE C HCIOIb30BaHUEM
OTIpEeeNICHNUS 1 TaOJIHIBI PACTBOPHMOCTH.

KnaccndumupoBanne n3ydaeMbIX BEIECTB [0 COCTAaBY U C8OLcmEam ¢ OIIOPOH Ha
OTIPE/IENICHNS, CXEMBI M TAOJIHITYy PaCTBOPUMOCTH.

CocraBieHre TaOIUIIBI TEHETHYECKUX PSIIOB M CXeMBI «I eHeTHdecKast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEUHEHUIN» 1101 pyKOBOJCTBOM II€arora.
IIporaosupoBaHue CBOICTB BEIIECTB HA OCHOBE OOLINX XUMUYECKUX CBOHCTB
U3Y4EHHBIX KJIACCOB, TPYIIT BELIECTB, K KOTOPBIM OHH OTHOCSTCS C HCIIOJIb30BAaHUEM
cxeMsl «I eHeTH4ecKas B3aMMOCBsI3b OCHOBHBIX KJTACCOB HEOPTaHUIECKHX
COEAMHEHUI [10]] pyKOBOJCTBOM IleJarora.

CocraBiieH1e MOJICKYJISIPHBIX YPaBHEHUH PeaKUi, WITFOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOIYYeH s BEIECTB U3YYEHHBIX KIIACCOB,
TpyII, a TAKXKe NOATBEPKAAIOIINX FEHETUYECKYIO B3aUMOCBA3b MEKIY HUMH, C
OTIOpO#i Ha BepOAIBbHYIO CXEMY B Ka4ECTBE 3pUTEIBHON OIMOPHI.

CocrapieHne MOJIEKYISIPHBIX YPaBHEHHH peakInii 0 CXeMaM C PeIBAPUTETBHBIM
00cyXeHreM BBIOOpa pearnpyromuX BenecTB.

Brruncnenne no ypaBHEeHHAM XUMHYECKUX PEAKLUI KOINIECTBa, 00bEMA, MacChl
BEII[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IIPOAYKTOB PEaKINH 110
ITOPUTMY.

IInarnpoBaHue U OCYIIECTBICHNE HA MPAKTHKE XMMHYECKOTO SKCTIEPUMEHTa 1
HaOJIIOACHHUS T10]] PYKOBOJCTBOM yUHTEIS.

DopmynpoBaHUE BEIBOAOB 110 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BAHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHUE C TIOMOIIBIO NIEArora 1 BEINOIHEHNE paByiI 6€3011acHoil paboTh B
J1a00paTOpUM IPU UCIOIB30BaHUU XMMUUECKON MOCY/AbI U 000py1OBaHUS.
Hcnonp3oBanue mpu BEIOTHEHNH yIeOHBIX 3aJaHIH U B IIpOIIecce
HCCIIE/I0BAaTENILCKOM JIESITENbHOCTH HayYHO-IIOMYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepIKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHIe BEIOOpa
HOJ PYKOBOACTBOM IIE€AArora.

BricTpauBanue pa3BEpHYTHIX MTUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OpMaIHIo 13 yueOHNKA U CIIPABOYHBIX MAaTEPHANIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3Y9IEHHOTO TTOHATHIHOTO anmapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OIIOPHBIX CJIOB, AITOPUTMA.

Paspeun 3. llepuoauyeckuii 3akoH 1 [lepuoguyeckasi cucreMa XuMH4eckux 3jieMeHToB /JI. U. MeH e ieeBa.
CTtpoeHue aTOMOB. XUMU4YecKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuuM (15 4)
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Tema 8. NepuoamnYecKuii 3aKOH 1
Mepuoguueckana cuctema
XMMUYECKUX 3/IEMEHTOB

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

[IepBble MONMBITKYU KJIAaCCUPUKALIMH XUMUIECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynNmax cXo4HbIX 3JIEMEHTOB (IL[eJI0YHbIe 1
IeJIOYHO3eMeJIbHbIE MeTaJlJIbl, FaJIoreHbl, HHEPTHbIE T'a3hbl).
IsnemeHmbl, Komopble 06pasyrom

amgomepHble oKkcudsl U 2udpoKcudbl.

[lepuogudeckuii 3akoH u [lepuoau-dyeckas cucrema
XUMUYecKux aeMeHTOB /I. U. MeHnpeneeBa. [lepuo/bl, rpynimsl,
noArpymnmnbl. PU3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMEPOB NePHO0/a U TPyNIbL.

CtpoeHue aToMOB. CoCcTaB aTOMHBIX 4ep. M30monbl.
JyieKTpoHBbI. CTpOeHHe 37IEKTPOHHBIX 060J104€K ATOMOB IEPBLIX
20 xuMuYecKux 371eMeHTOoB [lepuoauyeckoit cucTeMbl

. U. MeneneeBa.

XapaKTepUCTHKa XUMUY€ECKOT0 3/IeMeHTa M0 ero MoJ0XKEeHUIO B
[lepuonudeckoii cucreMme /. U. MeHeneeBa.

3akoHOMepHOCMU U3MEHEHUS C80LICM8 3/1eMeHMO08 MAIbIX
nepuo0dos U 21a8HbIX N002pynn 8 3a8UCUMOCMU 0M AMOMHO20
(nopsidkoso20) Homepa.

3Hnauenue [lepuoduueckozo 3akoHa u llepuoduyeckoli cucmembl
XUMUYECKUX 3/1eMeHMO8 0151 paseumus HaQyKu U npakmuKu.
. H. MeHdeneee — yuéHulil, nedazoz u 2paircoaHuH.

AlemoHcTpauumn

KopoTkomnepuoaHas v AJTMHHONIEPUOUAHAS GOPMBI
[leproryeckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

0O3HaKoMJIeHHe C 06pa3l[aMy MeTaJIJIOB U HEMETAJLJIOB.

Na6opaTtopHble U NpakTU4eckue paborbl

JlabopamopHulil onbim:

B3auMo/elcTBUE TMAPOKCUAA IIMHKA C pACTBOPAMHU KHUCJIOT U
nieJjo4yen

34

PackpbIBaTh CMBICJ IEPUOAUYECKOTO 3aKOHA N0/} PYKOBO/CTBOM Ie/larora.

[ToruMaTh cylecTBOBaHMe TePUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX
3/1IeMeHTOB (M3MeHeHHe PaJinyCOB aTOMOB U 3JIEKTPOOTPHUILIATENbHOCTH) U UX
COeJMHEeHUH OT MOJIOKEeHHSA B IePUOAUYECKON CUCTeMe U CTPOEHHUs aTOMa C
UCNOJIb30BAaHUEM CXEM U TAGJIMII.

YcTaHaB/IMBaTh CBA3b MeX/Y I0JIO)KEHHEM 3JIeMeHTa B IePUONYECKON CHUCTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsj 4pa, 001iee YUCIO0 3JIeKTPOHOB U
pacnpeziesieHUE X 110 3JIEKTPOHHBIM CJIOSIM) 110 06pasIy.

[IporHo3upoBaTh XapakTep U3MeHEeHUs CBONUCTB 3JIeMEHTOB U UX COeJUHEHUH N0
rpynnam u nepuogam [lepruogudeckoil cucTeMbl € IOMOIIO [Tearora.
XapakTepu30BaTb XMUMHUY€eCKHe 3/1IeMEeHTbI IePBbIX TPEX IEPUOA0B, Kalus,
KaJsIbLIMS 10 UX noJsioxkeHuo B [lepuoaundeckoit cucreme /I. U. MeHeneesa.

CnepnoBaTb NpaBUJaM 6e30MacHOM paboThl B 1JaGOpaTOPUU NPH UCNIOJIb30BAHUU
XUMHUYeCcKOH mocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIeM Nlejiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHbIe U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaLHIo U3 y4eOHHKA U CIPaBOYHbIX MaTepHa/0B, [PaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUIHBIN aNnapaT Kypca XMMUU NocJie
CTPYKTYPUPOBaHUSA MaTepuasa C UCI0JIb30BaHMEM KJIHLIE.

Hcnonb30BaTh NpHY BbINOJHEHUH yueOHbIX 33/JaHUH TEKCThI yue6HUKa NocJIe
CTPYKTYPHUPOBAaHUS MaTepHaJsa, CIpaBoYHble MaTepHuaJbl ([lepuogudyeckyro
cUCTeMy XUMHUUYecKHX 31eMeHTOB /l. Y. MeH/jes1eeBa, Tab My paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CoJiel B BOJie, 3JIEKTPOXMMHUYECKUH pAJ HalpsKeHU N
MeTaJJIOB).

Hcnonb30oBaTh NpHU BEINOJHEHUH Y4eOHBIX 3aZlaHUH U B IIpoliecce
HcC1e0BaTeIbCKOM 1eTe/IbHOCTU Hay4HO-IIONYJ/IAPHYIO INTEPATYpy
XUMHY€ECKOTO COZlepaKaHHUs, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa nofj,
PYKOBO/ZICTBOM Ileiarora



Tema 9. Xumunueckasn csasb.
OKuUcAnTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KIIACC

JnekmpoompuyamenbHOCMb AaTOMOB XUMHUYECKHX 37IEMEHTOB.
XvuMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs NOJIApHAsA U
KOBaJIeHTHas HeNoJIsspHas).

CTeneHb OKHC/IEHUS.

OKUCIUTENBbHO-BOCCTAHOBUTEbHBIE peakuun (OBP). [Iponecchr
OKMCJIEHUS] U BOCCTAHOBJIeHUs. OKMCIUTEU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAaHOBHUTEJIbHBIE PEAKIIMU: TOPEHUeE,
peakL Uy pa3JiokKeHUs], COeJUHEHUS

(2 u B HEzmemro, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMS)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 10/ pyKOBOACTBOM IleZiarora.

OnpefensaTb BUA XMMUYECKOH CBA3H B CO€JUHEHHUH C UCIIOIb30BaHUEM CXEM.

OnpefenaThb cTeleHb OKUCIEHUS XUMHUYECKOT0 3/1eMeHTa 1o popMyie ero
coeZIMHEHU C UCMOJIb30BaHUEM a/IFOPUTMa.

OnpefienisiTb 3/1eMEHT (BELECTBO) — OKUCIUTEJb U 3JIeMeHT (BEIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb NPOLECCOB OKUC/IEHHS U BOCCTAHOBJIEHUS.

CocCTaBJIAATh 3/IEKTPOHHBIN 6a/IaHC C yYETOM YMC/IA OTJAHHBIX M MIPUHATBIX
3JIEKTPOHOB.

CocCTaBJIsITh ypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHON peaKIuy Mo
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEbHON PEeaKLHH.

Hcnonb30oBaTh NpY BBINOJHEHUH YYEOHbIX 33JaHUH TEKCThI y4ebHUKa 11oc1e

CTPYKTYypHUPOBaHUSA MaTepHaJia, CIpaBoOYHble MaTepHaJbl (IEPUOANYECKYI0
CUCTEeMY XMMHUYeCcKHX 31eMeHTOB /[l U. MeHzeneeBa, TabIMLy PAaCTBOPUMOCTH
KHUCJIOT, OCHOBaHHH U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PAJ, HaNpsKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwWme AaHHbIN pasgen
nporpammbi,

M KOZIMYECTBO 4YacoB, OTBOAUMOE
Ha WX usyyeHue

OcHoBHOE cogepiaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paszge 1. BemecTBo U xXUMH4YecKe peakuuu (17 4)
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TloBTOpEHUE U YT1yG/IeHne
3HaHMI OCHOBHBIX pPa3Ae/ioB
Kypca 8 kiacca

(54)

[leproaudeckuii 3akoH. [leprognyeckas cucteMa XMUMHYeCKUX
asieMeHTOB /I. U. MeHeneeBa. CTpoeHHre aTOMOB. 3aKOHOMEPHOCTH
B U3BMEHEHHHU CBONCTB XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MepPHO/I0B, Kalus, KaJbIHd U UX

CoeJJMHEHUN B COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B
MepruoMYeCKON CUCTEME U CTPOEHUEM UX aTOMOB.
Kraccuukanys v HOMeHK/IaTypa HeOpraHU4YeCKHX BellecTB
(MexxgyHa-poiHas U TPUBHAIbHAs). XMMHUYeCKHe CBOMCTBA
BeLECTB, OTHOCAILMXCS K pa3JIMYHbIM KJIacCaM HEOPraHUYeCKHUX
CoeJIMHEHUH, UX TeHeTUYeCKasl CBSI3b HEOPraHWYeCKHX BeleCTB.
CTpoeHHe BeleCTBa: BU/bl XUMHUYECKOU CBSI3U U TUIIbI
KPHUCTA/UTHYECKUX PEIETOK. 3a8UCUMOCMb C80LiICME 8eujecma om ux
cmpoeHusl.

JleMoHCcTpanuu

1. Mozeiy KpUCTa/IMYECKUX PELIETOK HEOPraHUYeCKUX BelleCTB.
2. KopoTkonepuojHas U AJMHHONIepUoAHAsSA GOPMBbI
[leproanyecKoi CUCTEMBI XUMUYECKHX 3JIEMEHTOB

J. U. MengeneeBa

XapaKTepu30BaTh XMMHUYECKUE 3JIEMEHThI TEPBBIX TPEX MEPHUOOB, KaIUs U
KaJsIbLIMS 10 MX noJioxkeHuto B [lepuogudeckoit cucreme /l. U. MeHpeneeBa c
OTIOPOM Ha aJITOPUTM.

KraccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE Bell[eCTBA U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIMIY PAaCTBOPHUMOCTH.

OnucbiBaTh 06IMEe XUMUY€ECKHE CBOMCTBA BELECTB PA3JIMYHbIX KJIACCOB,
NOATBEPXAATh CBOMCTBA PYMepaMH MOJIEKYJISTPHBIX YPaBHEHUH
XUMHWYECKHUX peaKIUi C OIOpoH Ha CXeMy.

OnpenensTh BUJ XMMUYECKOH CBSI3U U TUIl KPUCTA/UIMIECKON pPeléTKH
BEIeCTBa C ONIOPOU Ha CXEMY.

[IporHo3upoBaTh CBONCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHUS Mocje
npeBapUTEJNbLHOTO pa3bopa.

BrIcTpanBaTh pa3BEépPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
“H}OopMaIHIo U3 Y1eGHUKA U CIPAaBOYHbIX MaTEPUAJIOB, [PAMOTHO
HCI0JIb30BaTh U3y4EeHHbIH NOHATUHHBIM annapaT Kypca XUMHUU.

HWcnosib30BaTh NpY BHINOJHEHUH Y4eOHBIX 33laHUH U B ITpoliecce
HCCJIeI0BATEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO CO/Iep’KaHHsl, CIPaBOYHble MaTePHaJIbl, peCcypchl MHTEpHeTa
1o/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEpPHOCTH
XUMHYECKHX peaKuui
(44)

Knaccudukanus XuMA4eCKUX peakL Ui 110 pas3JIMYHbIM [IPU3HAKaM
(o 4Mca1y M COCTaBY YYaCTBYOLIMX B pEAKLUH BELECTB, N0
mensi08omy aekmy, no usmMeHeHur0 cmeneHell OKUCAEHUS
XUMUYeCKUX 3/1eMeHMo08, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa).

IK30- u 3HOOMepMuYecKue peakyuu, mepMoxuMuveckue ypasHeHus.
TloHsimue o ckopocmu Xumuveckoti peakyuu. [IoHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonssmue 06 o6pamumbix

U HeobpamMuMblX XUMU4Yeckux peakyusix. [lonsimue o Xumu4eckom
pasHosecuu. Pakmopwl, 8AuUAOWUE HA CKOPOCMb XUMUHECKOU
PeaKyuu U no0xiceHue XUMU4ecKko20 pasHOBECUS.
OKHC/INTENbHO-BOCCTAHOBUTE /IbHbBIE PeaKIUU (371eKTPOHHBIN
6aJIaHC OKUCJIHUTE/NbHO-BOCCTAHOBUTE/IbHOM peakIum).

JleMOHCTpanuu

1. 3aBUCMMOCTb CKOPOCTH XMMUYECKOH peaKIuM OT pa3IUYHbIX
dakTopoB.

2. BospelicTBue KkaTaJM3aTopa Ha CKOPOCTb XUMUYECKON peaKIuu.
3. [IpuMepbl HEOOPATUMBIX U 0OPATHUMBIX PEaKIUH.

4. CMelleHYe paBHOBeCHUS XUMHUYeCKOH peaKlHH.

Buryucaenus
— KOJIMYeCTBa BellecTBa, 00’béMa U MacChl peareHTOB WU
NPOAYKTOB 10 ypaBHEHUSIM XUMHYECKHUX peaKLui

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATUN U IPUMEHSTh 3TU NOHATHUS IPU
ONMCAaHUU CBOMCTB BellleCTB U UX MpeBpalleHU.

KnaccuduuupoBaTb XUMHUYeCKHE pEAKLUU 10 PA3JIMYHBIM IPU3HAKAM.

YcTaHaB/AIUBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakLUU OT Pa3JIMYHbIX
$aKTOpPOB M0/, PYKOBOJCTBOM yUUTEJIS.

[IporHo3upoBaTh BO3MOKHOCTH NPOTEKAHUSI XUMUUY€ECKUX IPEBPALeHUI B
PasJ/IMYHbBIX YCI0BUSIX [TOCIE IpeiBApUTENbHON paboThL.

OnpefenaTh OKUCAUTENb U BoccTaHOBUTe b B OBP.

CocTaB/IAATh 3/7IEKTPOHHbIN 6ajlaHC peaKUU.

[Ipou3BOAUTH BEIYHUCIEHUS 10 XMMUYECKUM YPaBHEHUSIM 110 aJITCOPUTMY.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
HHPOpMaL U0 U3 y4eOHUKA U CIPABOYHbIX MaTepHaloB, PAMOTHO
WCIO0JIb30BaTh U3y4YeHHbIW MOHATHUHBIN anlllapaT Kypca XMMHUH Nocjie
NpeJBapUTEJbHOTO CTPYKTYPUPOBAHUS MaTepuasa.

HWcnosib30BaTh MPH BBINOJHEHWH Y9e0HbIX 33/IaHUH U B Ipolecce

HCCJIel0BATENbCKOH J1eATEbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI0 COZiepKaHus, CIpaBOYHble MaTepHUaJibl, pecypcbl UHTepHeTa
H0CJle KOHCYJIbTALMHY C [Ie/JaroroM.
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Tema 2. J/IeKTpOJIUTHYECKaSA
Aucconmanusa. XuMnuyeckue
peakuu B pacTBOpax

(84)

Teopus 3/IeKTPOJIMTUYECKON AUCCOLUAIUU. DJEKTPOJIUTHI U
HeaJIeKTPOoJIUThL. KaTHoHbI, aHUOHBI. MexaHusm duccoyuayuu
geujecma ¢ pasAuvHbIMU 8udamu Xumuveckol cesi3u. CmeneHv
duccoyuayuu. CubHbBIE U CJIa0ble 3JIEKTPOJUTHI.

Peakruy HOHHOT'0 06GMEHA, YCI0BUS UX NpoTeKaHus1. HoHHbIe
ypaBHEHHS peaKIHil.

XUMHU4ecKre CBOMCTBA KHUCJIOT, OCHOBAaHUM U COJIeH B CBETe
Npe/ICTaBJeHUH 00 3JIEKTPOJIUTHIECKOH Arcconraliuy. Cpea
pactBopa. [loHsTHE 0 rUIpOJIH3e COJIEH.

KayecTBeHHbIE peaKIlMy Ha KATUOHBI

Y aHUOHBI : XJIOPU/I-, 6POMU/I, HO3U-, CyIbdaT-, KApOOHAT-,
cuuKaT-pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KATUOHBI aMMOHUS,
MarHMs, KaJabliys, aJIOMUHKS, JKeJie3a 2+, 3+, [MHKa,
MPHUCYTCTBYIOLINE B BOAHBIX PACTBOPAX..

JleMoHCTpanum

JJieKTpUYecKasi TPOBOJUMOCTb PACTBOPOB BELIECTB; JIBIPKEHHE
HMIOHOB B 3JIEKTPUYECKOM II0JIE.

OmnbITHI, UIIOCTPUPYIOLME TPU3HAKHU NIPOTEKAHUS PeaK Ui
HOHHOTO 0OMeHa.

OnbITHI IO ONpeZie/IeHUI0 Cpefibl B pacTBOpax coJied (xopuja
HaTpus, KapboHaTa HATPHs, XJIOPH/A [TUHKA).

JlaGopaTopHble U MpaKTHYeCKUEe

pa6oThl

Jla6opamopHbwlil onbim:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIUTOB:
cysabdara megu(Il)

Y 11€J104YH, KapOOHaTa HAaTPUS U COJISTHOM KHUCIOThI, peaKLus
HeUTpasu3alLuu Mexy TUAPOKCU/IOM Kalus U COJISTHOM KUCJIOTOH.
Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBope.

IIpakmuyeckas paboma:
Ne 1. PenieHHe 3KCiepUMEHTAIbHbIX 33/1a4 10 TEME.

BovruucaeHus
— 110 ypaBHEHUSIM XUMHUECKUX peaKLui

PackpbIBaTb CMbICJ H3y4aeMbIX HOHATHH, a TAK)XKe CMBIC/I TEOPUHU
3JIEKTPOJIUTHYECKOH ANCCOLIMALIMM C OIIOPOH Ha CXeMBI.

O6bACHATH NPUYHUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IOMOLIbIO IleAiarora.

CocCTaBJIsITh YPaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpaLéHHble HOHHbIE YPAaBHEHUSI XUMUYECKUX PEAKLIUH HIOHHOT'0
obMeHa.

[lJ1aHUPOBATb U OCYLIECTBAATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HIPOBOAUTH HAGJIIO/I€HHUS, Zie/1aTh BHIBO/IbI 110 PE3YJIbTaTaM 3KCIepPUMEHTa
nocJie nNpeABapUTeJbHON paboThI.

CnefoBaTb paBUJIaM 6e30MacHOi paboTel B J1JaBOPaTOPUH NIPU
MCM0JIb30BAaHUH XMMUYECKOH MOCYIbl ¥ 060PYA0BaHHUsI 10/, KOHTPOJIEM
nezjarora.

[Tpou3BOJUTDb BBIYMCIEHUSA 10 XHMHUYECKUM YPABHEHUAM.

BbIcTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY Ha
uHbOpMaIHIo0 U3 y4e6HUKA U CIIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCI0JIb30BaTh U3Y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMHH [10Cjie
peJBapUTEbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

Hcnonb30BaTh NP BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIe/0BATEIbCKOM e TeNbHOCTH HAYYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO0 COZIep>KaHMs, CIPaBOYHbIe MaTepHaJbl, pecypcel UHTEpHeTa
1ocJie KOHCYJ/IbTALMH C IIeZlaroroM.

Paspe 2. HemeTas1bl M UX coeJUHeHUA (24 4)
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Tema 3. O61masa
XapaKTepUCTHKa XMMHUYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
TasioreHsl

(44)

OO6w1as xapakTepuCTHUKa rajoreHoB. 0COGeHHOCTH CTPOEHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE JIJIsI HUX CTeTIeH!
okucsenus. CTpoeHre U GU3NIECKHE CBOMCTBA IPOCTBIX

Bell[eCTB — rajioreHoB. XMMHU4YeCKHe CBOHCTBA Ha IpUMepe XJI0pa
(B3auMopelcTBHE C MeTa/JIaMH, HeMeTa/lIaMu (BOJOPOJIOM U
KHUCI0pOoioM), wjeso4amu). XsopoBogopoa. CossiHast KUCJIOTa,
XUMHYECKUe CBOHCTBA, no/yyeHue, npuMeHeHue. KauecTBeHHbIe
peakiyy Ha rajoreHu/-UoHbL. Jelicmaue x/10pa u Xx10po8odopoda Ha
0p2aHu3M 4eso8eka. BaxkHelMe XJIOPU/IbI U UX HAX0XK/IEHHE B
npUpo/ie.

JleMoHCTpanum
BuieoMaTepuasbl: raJoreHbl U UX COeUHEHUS.
OGpasibl XJI0PUAOB.

JlabopaTopHble ¥ NpaKTU4ecKue padéoThl
JlabopamopHbwlil onvim:

Pacno3HaBaHMe XJI0pU/-HOHOB.

IIpakmuyeckas paboma:

Ne 2. TlonydyeHune CONAHON KUCIOThI, U3y4YeHHE eé CBONCTB.

BouryucaeHus
110 YpaBHEHHUSM XUMHUYECKUX peaKIui.

O6BsICHATD 0011I1ie 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB HEMETAJLJIOB M UX
COeJMHEeHUH B IpeJiesiaX MaJlbIX IEPUO/IOB U TJIaBHBIX MOATPYIII
[leprioauecKoi cucTeMbl XMMHUYECKHX 3JIEMEHTOB C Y46 TOM CTPOEHHS UX
ATOMOB C HCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GpU3NUeCKHe U XUMUYECKHe CBOMCTBA IPOCTHIX BELIECTB
rajoreHoB (Ha IpHMMepe XJI0pa) U CJOKHBIX BelleCcTB (XJI0POBOJOPOAa,
XJIOpUZA HATPHS), CIOCOOBI UX MOJTYYeHHs], IpUMEHEeHNe U 3HaYeHHe B
NpPUPO/ie ¥ )KU3HU YeJIOBeKa I10c/Ie CTPYKTYPHUPOBAHUS MaTepHaJa.

OnpenensaTh raJoreHU/|-MOHbBI B pacCTBOPE C HCIIOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKI[M¥ Ha aHHOHBI".

[11aHUPOBATh U OCYIIECTBSTh Ha TPAKTHUKE XUMHUYECKIE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHHS, [Ie/IaTh BBIBO/bI [0 pe3yJIbTaTaM 3KCIepUMeHTa
nocJie npeJBapuTebHON paboThI.

Tema 4. O61masa
XapaKTepUCTHKAa XUMHUYECKHX
3jieMeHTOB VIA-rpynmbl. Cepa
U eé coeguHeHuU (5 4)

O6uias xapakTepucTHKa 31eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE /Jisl HUX CTeNeHU
okucyeHus. CTpoeHue U Ppusnyeckre CBONCTBA MPOCTHIX

Bell[eCTB — KHUCJIOPO/Ja U CephI.

AnnotponHbie MoAUGUKALIMH KUCIOPO/A U Cepbl. XUMHUYECKHE
CBOMCTBA cepbl. B3anMozelicTBHe ¢ HeMeTa/IaMH - BOZOPOJIOM U
KHUCJIOPO/IOM, METa/lJIaMH, KOHLIEHTPUPOBAaHHBIMHU a30THOU U
cepHo# kucaoTamu. CepoBoJ0pO, CTpoeHUe, PU3nvecKre

OO6BSCHATDL 0011IKe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
TPYNIBI U UX COeJUHEHU I
C y46TOM CTPOEHHUSA UX aTOMOB C OIIOPOH Ha cxeMy "H3aMeHeHuUe paZycoB B
noArpymmax"”.

XapakTepusoBaTb PpU3HudecKHe
Y XMMHUYeCKHe CBOMCTBA NPOCTOTO BellleCTBa Cephbl U € coeIMHeHU
(cepoBo0pO/Ia, OKCHAOB CEPBI, CEPHOM KUCJIOTBI, CYJIbGATOB), CIOCOOHI UX

38




Y XUMHYeCcKHe CBOMCTBA (KUC/IOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKCH/BI CEpbI KaK MPe/ICTABUTENN KUCTOTHBIX OKCH0B. CepHast
KHCJI0Ta, GU3HYECKUEe U XUMHYeCKre CBOACTBA (061IKe Kak
npe/CTaBUTES KJIacca KUCIOT U cheyuguveckue), TIpUMeHEHHe.
CepHHCTast KUCJIOTA.

Xumuueckue peakyuu, aexcawjue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/yveHusi cepHoll Kuciomul. Annapamel u npomekarwujue 8 Hux
npoyeccsl (Ha npumepe npouzeodcmea cepHoll KUc/a0mbwi).

CoJI¥ CepHO# KUC/IOThI, KaYeCTBEHHAs PeaKIus Ha CyJibdaT-HoH.
Haxox/ieHHe cepbl 1 eé coeJUHEHUH B IpUpoe. Xumu1eckKoe
3azpsisHeHUe oKpydcarowell cpedvl coeQUHEeHUMU cepbl (KUCA0MHble
dosicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomepaujeHusl.

JleMoHCTpanum

Kosuieknuu (BuseoMaTepuasbl): cepa v eé coeJUHEHMUS.
OGyryinBaHMe caxapa [of AeHCTBHeM KOHI[eHTPUPOBAHHOU CEpHOM
KHUCJIOTBHI.

JlabopaTopHble U IpaKTU4YeCKHe paGOThI

JlabopamopHvle onvimbyl:

O6GHapyxeHHUe CyJbPaT-UOHOB.

B3aumozericTBYe pa3baBJeHHONW CEPHOM KUCIOTHI C IUHKOM.
Bouryucaenus

M0 ypaBHEHUSIM XUMUYECKUX PeaKIi

MOJIy4eHHs, IPUMeHeHUe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefenaTb Halu4YHe Cy1bPaT-HOHOB B PacTBOPeE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX MTP06JIeM, CBA3aHHBIX C IepepaboTKOH
coeiMHEHUH cepbl IOC/Ie CTPYKTYPHUPOBAHUSA MaTepHaJa.

[I1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMHUYECKHe dKCIIEPUMEHTBI,
HNPOBOJUTb HAGJII0J€HUS, [eJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiefoBaTh NpaBUJiaM 6e30MacHOM paboThl B 1a6OPaTOPUU NIPU
HCI0JIb30BAaHUU XUMHUY€ECKOH MOCY/bl U 060PYZ,0BaHUS M0/, PyKOBOICTBOM
nezjarora.

[Tpou3BOAUTDH BBIUMCIEHHS 10 XHMHUYECKUM YPaBHEHUSIM 10 aJITOPUTMY.

Hcnonb30BaTh NpHY BEINOJHEHUH YYe€6HBIX 3a/JaHUH TEKCThI y4eGHUKA,
crpaBoYHble MaTepHabl ([leprofuyecKyro CHCTEMY XUMHUYECKHUX
aseMeHToB /l. V. MeH/iesieeBa, Tab/1MIly paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIEKTPOXUMUUECKUH psiZ HANPSHKeHU N
MeTaJlJIOB).

Hcnosib30BaTh NPU BHINOJHEHUH YYeOHbIX 33ZlaHUH U B IIpoliecce
UCC/IeJ0BATE/IbCKOM JesITe/IbHOCTH HAYYHO-IONYJISIPHYIO JIMTEPATYPY
XHMHYECKOI0 CO/IepPKaHUs], CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
10CJIe KOHCYJIbTALMH C NIeiaroroM
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Tema 5. O61maga
XapaKTepUCTHUKa XUMHYeCKUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coeJMHEHUA
(74)

O6uras xapakTepucTHKa 31eMeHTOB VA-rpynnsl. Oco6eHHOCTH
CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE /IJIs] HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pactipocTpaHeHHe B IpupoJie, PU3NUeCcKre U XUMHYeCcKre
cBo¥cTBa. KpyroBopoT a3oTa B npupo/e.

AmMuak, ero ¢pusndecKre U XMMHUYeCKHe CBOKUCTBA, MOJyYeHHe U
npuMeHeHHUe. CoJTM aMMOHHUSA, UX QU3NYECKHE U XUMHUYECKHUe

CBOﬁCTBa, IIpUMEHEHHE. KavecTBeHHast peakyuyd Ha MOHbl aMMOHHA.

A3oTHast KMCJI0Ta, eé U3nIecKre U XMMUYecKHe cBolcTBa (obOuiue
KaK MpeJCcTaBUTeJIs KJIacca KUCJIOT U cneyuguieckue). Asomucmas
Kucsoma. Hcnosb308aHue HUMpamos u cojieli aMMOHUSs 8 Kayecmeae
MUHEpPAa/bHbIX Y0obpeHUl.

XUMHUYeCcKoe 3arpsi3HeHHe OKpYKalolleld cpefibl CoeJMHEHUSIMU
a3oTa (KUCJIOTHbBIE JOXAH, 3arpsi3HEHNE BO3/1yXa, TOYBBI U
BOJI0€MOB).

docdop, arrompontvie modupukayuu gocpopa, usudeckre U
XMMHU4YEeCKHe CBOMCTBA.

Oxcup dpocdopa(V) u pochopHas KucaoTa, GuU3nIecKre U
XUMHUYEeCKUe CBOUCTBa, noyyeHue. KauecmeenHasi peakyust Ha
docgpam-uonvl.

Hcnoav3osanue hochamoe 8 kauecmae MUHepa1bHbIX yO06peHULL
3arpsiaHeHUe NPUPOJHBIX BOL0EMOB PpocdaTamMu.

JleMOHCTpanum
Kosneknuu: pocdop u Ux coeJUHEHUS.

BBaHMOAeﬁCTBHe KOHL{eHTpHpOBaHHOﬁ A30THOM KHUCJIOTHI C Meblo.

JlaGopaTopHble U NPpaKTU4YeCKHe PaGOThI

JlabopamopHbvle onvimbvl:

1. BsaumoieiicTBUE COJIEH aMMOHUS C LIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3iaMy a30THBIX U pochOpHBIX yA0GpEeHU .
IIpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMUaKa, U3y4eHUe ero CBONCTB.

Buruucaenus
110 YpaBHEHHUAM XUMHUYECKUX peaKLui

OGBsICHATD 061IVie 3aKOHOMEPHOCTH B UI3MEHEHUH CBOVCTB 3/1eMeHTOB VA-
IPYIIIBI ¥ UX COEUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh $pU3NUECKHE U XUMUYECKHe CBOMCTBA IPOCTHIX BEIEeCTB
asoTa ¥ pochopa U UX coeJUHEHNH (aMMHaKa, CoJIel aMMOHHUsI, a30THOH
KHCJIOThI, HUTPATOB, okcuzaa dpocdopa(V) u pochopHOU KUCIOTHI,
docdaToB), cioco6b! UX NMOTyYeHHs], TPUMEHEHNEe U 3HaUYeHNe B IPUPOJe
Y )KM3HU YeJIOBeKa C HCI0JIb30BAaHHUEM CXEMBI.

OnpezensiTh HOHBI aMMOHHUS U PpochaT-HOHBI B paCTBOPE C UCIOJIb30BAHHUEM
Tab/uIbl "XapaKkTepHble peaKI[M1 Ha KATUOHBI U aHUOHBI".

OO6BACHATD CYUHOCTb 3KOJIOTUYECKUX MTPO6JIeM, CBI3aHHBIX C HAX0XKIeHHEM
coeZIMHEeHWH a30Ta U pocdopa B OKpYyKarllen cpeje.

[I1aHUpPOBATh U OCYIIECTB/IATh HA MPAKTHUKE XUMHUYECKHE IKCIEPUMEHTHI,
MPOBOJAUTH HABGJIIOIEHHUS, [1eJIaTh BbIBO/IbI 10 pe3y/ibTaTaM 3KCIEePHU-MeHTA.

CnefoBaTh NpaBuJiaM 6e30nacHOM paboThl B 1a6OpaTOPUU NIpU
HCI0JIb30BaHUU XUMHUYECKOU MOCYAbl U 060PYJOBaHUS.

[IpOU3BOAUTH BEIYHCIEHHS IO XUMUYECKUM YPABHEHHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHUH yUeGHbBIX 33/IaHUH TEKCThI yue6HUKA,
CIpaBOYHble MaTepHUasbl (IEPUOAUYECKYI0 CUCTEMY XUMUYECKUX
anemeHTOB /I. U. MeHzeieeBa, TabIKUIy PACTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJjied B BOJe, 3J1EKTPOXUMUUECKUH psJy HAaNpsSHXKeHUH
MeTaJJIoB).

HWcnosib30BaTh NpY BHINOJHEHUH Y4eOHbIX 3aZlaHUHU U B IIpoliecce

MCCJIe/I0BATE/IbCKOM JIeATEIbHOCTH HAYYHO-NOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COZlepXKaHus, CIpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
110CJIe KOHCYJIbTALUHU C [1eZJaroroM

Tema 6. 061125 XapaKTepuc-
THUKA XUMUYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriiepo v KpeMHMH U UX

Yruepog, aJuIoTpoIHble MogubUKaLUY rpaduT, aIMas.
BsaumogeiicTBue ¢ MeTa//IaMH, HEMeTa/lJIaMH,
KOHLEHTPUPOBAHHBIMU a30THOM U CEPHON KHUCIOTAMH,
pacrnpocTpaHeHHe B IpUpPoAe, UsniecKre U XMMHUYECKHE

O06BACHATDH 001IMe 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOUCTB 3J1eMeHTOB [VA-
IPYIIIBI ¥ UX COeJUHEHUH C YYETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh pU3NUYECKHEe U XUMUYECKHE CBOMUCTBA IPOCTHIX BEIeCTB
yryiepojia U KpeMHHUs U UX COeJUHeHUH (OKCH/I0B yrjepoia, yroJbHOM
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coeMHeHuUs
(84)

cBoMcTBa. Afcop6ius. KpyroBopor yriepo/a B mpupo/ze.

Oxcu/ibl yrieposia, ux pusndeckre U XMMHUYeCKUe CBOMCTBA, UX
JleliCTBUe Ha )KUBble OPTaHU3MBI, T0JIyYeHHe U IPUMEHEHHe.
IKos102uveckue npobaembl, C8s13aHHbIe ¢ okcudom yeaepoda(lV);
2unomesa 2/106a/1bH020 NOMen/eHust KAuMama; NnapHUKo8blil
agppexm.

YroJsibHast KUC/IOTA U €€ COMH, UX PU3NUecKre U XUMHUYeCcKre
CBOWCTBA, OJIyYeHUe U TpuMeHeHHe. KauecTBeHHast peakijus Ha
Kap60HAT-UOHBL

[lepgoHauabHble NOHSIMUS 06 Op2AHUYECKUX 8eWjecmadx Kak o
coeduHeHUsIx yanepoda: 0cobeHHocmu cocmasa u CmpoeHusl.
Ilonssmue 0 6u0.102U4eCKU BANCHBIX BEWECMBAX: HCUPAX, OEAKAX,
yenegodax. MamepuasibHoe eQUHCMBO Op2aHUYECKUX U
Heop2aHu4ecKux coeduHeHull.

KpemHutl, ezo gpusuueckue u xumuveckue ceoticmaa (Ha npumepe
e3aumodelicmeusi ¢ Memaa1amMu U HemMemas/aamu), nojayveHue u
npumeHeHue 8 3/1IeKmpOoHUKe.

CoeduHeHus kpeMHus1 8 npupode. O6wjue npedcmas.ieHus 06 okcude
kpemuusi(1V) u kpemHuesoil kucaome. Cuaukamawl, Ux UCN016308aHUe
8 6bimy, MeduyuHe, npoMblULAeHHOCMU. BajxicHeliwiue cmpoumevHble
Mamepuasel: Kepamukd, Cmek/10, YyemeHm, 6emoH, Jce.1e306emoH.
IIpo6iembl 6€30NACHO20 UCNO1b308AHUSI CMPOUMENBHBIX
Mamepuanos 8 no8cedHe8Holl HCU3HU.

JleMOHCTpanumu

MogesM KpUCTA/UIMYECKUX PELIETOK a/1Ma3a, rpaduTa, MOJIEKYIbI
dynnepena.

Apncop61ysi pacCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/I[LGOMaTepI/IaJIbl: CHJIMKAaTHAaA NIPOMBIIIJIEHHOCTb.

Mogenu MoJieKyJ1 OpraHu4eCKUX BellecTB.

JlaGopaTopHble ¥ NPAaKTU4YeCKHe PaGoThI

JlabopamopHulli onbim:

KauecTBeHHas peakius Ha KapOOHAT-HOH.

IIpakmuyeckue pabomol:

Ne 11. [TosiyyeHuUe yTIEKUCIOTO ra3a v U3y4eHue ero CBOMCTB.
KauecTBeHHas peakliisi Ha Kapb6OHAT-HMOH.

Ne 12. PemreHre sKcliepuMeHTa/IbHBIX 3a7a4 N0 TeMe «HeMeTasibi».

Buruucaenus
110 ypaBHEHUSIM XUMUYECKUX peaKLUH, eCIU OJJUH U3 PeareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHON MaccoBOM Jjo/eH.

KHCJIOThI, Kap6OHATOB, OKCH/Ia KpeMHHUs], KpeMHHUEBOH KHUCJIOTHI,
CUJIMKATOB), CIOCOGBI UX [TOJIyYeHHUs], TIPUMeHeHHe U 3HaYeHHe B IpUpoie
1 )KM3HU YesIoBeKa.

OnpenensaTh Kap6OHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

OGBSCHATD CYIHOCTD 3KOJIOTMYeCKUX MP06JieM, CBI3aHHbBIX C HAX0XKJeHUeM
YIJIEKHCJIOTO Ta3a B OKPYKaloLiel cpefe.

UnnrocTpupoBaTh B3aMMOCBS3b HEOPraHUYeCKUX COeIMHEHUH yTIepo/ia U
OpraHUYeCKHX BEIeCTB M0/ pyKOBOICTBOM YYUTEIS.

[l1aHUPOBATh U OCYIIECTBJISATH HA TPAaKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
MPOBOJUTD HAOJIIOIEHUS, IeJIaTh BBIBO/IbI 10 PE3YJ/IbTaTaM 3KCIIEPUMEHTA
MocJie npeJiBapuTebHOM paGoThI.

CnefoBaTh paBUaM 6€30MacHOM paboThl B J1a60PaTOPUU IPU
HCI0JIb30BaHUU XUMUYECKOU MOCYyAbl U 060PYJOBaHUS.

HWcnosib30BaTh NpHU BHIMOJIHEHUH yUeGHbIX 33/IaHUI TEKCThI yYe6HUKA,
cnpaBoyHble MaTepHuasbl ([leproauyecKyto CHCTEMY XUMUYECKUX
3neMeHTOB /. . MeHziesieeBa, Ta6/IMIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJjied B BOJe, 3JIeKTPOXUMUUECKUH psJ, HAaNpsHKeHU N
METaJIJIOB) MOCJIe KOHCYJIbTAI[UH C [1e/IaroroM.

HWcnosib30BaTh NpHU BHINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpoliecce
HCCJIeI0BATEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZiepKaHMUs, CIpaBOYHbIe MaTepUaibl, pecypcebl UHTEpHETa
MocJie KOHCYJIbTAllUH C eJaroroM.

Paszaen 3. Metaiibl U UX coeguHeHus (20 )
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Tema 7. O61ue cBo¥icTBa
MeTaJ/l/IOB
(44)

0611128 XapaKTepUCTHKA XHUMHUYEeCKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [leproinyeckoi cucTeMe XUMUYECKHX
aneMeHTOB /I. U. MeH iesnieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTaJIJI0B. MeTalin4ecKas CBA3b U MeTa//IMyecKas
KpHCTA/LIMYecKas peméTKa. JJeKTPOXUMUYECKUH Py
HalpsbKeHUH MeTa/ioB. PusnyecKkre U XMMUYeCKHe CBOWCTBA
MeTaJ10B. O6ujue cnocobbl noayveHusi Memannos. [lonamue o
KOppOo3Uuu Mema/108 U 0OCHO8Hble CNOCO6bI 3aW UMbl 0Mm KOppo3uu.
Cnaasbl (cmab, vy2yH, 0paaloMuHull, 6poH3a), UX npuMeHeHue 8
6bImy U NpOMbIUWAEHHOCMU.

JleMoHCTpanum

O3HakoMJIeHHe € 06pa3liaMu MeTaJIJIOB U CILJIABOB, UX
$U3nYeCcKUMHU CBONCTBAMU.

Mogesiu KpUCTa/L/INYeCKHX PEeLIETOK METAJJIOB.
BujieoMmaTepuasibl: KOPpO3Usi METAJLIOB.

JlabopaTopHble ¥ NpaKTU4ecKue padoThl

JlabopamopHbvie onvimbl:

O3HakoMJIeHHe € 06pa3LaMy CIIJIABOB METAJLJIOB.

3aBHCHMOCTb CKOPOCTH PEaKIIMH MeTaJlJIa C KUCJIOTOH OT IPUPO/BI
MeTaJlia.

Bwruucaenus
— I10 ypaBHEHUSIM XUMUYECKUX PeaKLUH, ec/1u 00UH U3 peazeHmos
codepicum npumecu

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS IPU
OTMCaHWH CBOMCTB BellleCTB U UX peBpallieHuH.

O06BACHATDL 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METaJIJIOB U UX COeJUHEHUH C y4E€TOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061Ke GU3UIeCKre U XUMHUYeCcKHe
CBOMCTBa MeTaJlJIOB.

XapaKTepu30BaThb 00611He CIOCOGHI MOJyYeHHUsI METAJLJIOB ITOCJIe
CTPYKTYpUPOBaHUS MaTepHasa.

CneoBaTh MpaBUJiaM 6e30MacHOM paboThl B JaGOPaTOPUU IPH
HCI0JIb30BAaHUHU XUMHUYECKOHU MOCYAbI U 060PyJOBAHUS.

[IpOU3BOUTH BHIYKCIEHHS IO XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh MpPHU BbIMOJHEHUH yUeOHbIX 33/IaHUI TEKCThI yue6HUKA,
cnpaBouHble MaTepuasbl ([leproauvecKyto CUCTEMY XUMUYECKUX
anemeHTOoB /I. U. MeHzeieeBa, Tab/IMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJjied B BOJE, 3JIEKTPOXUMUYECKUH psiJi HANPSHKeHU N
MeTaJlJIOB).

HWcnoJsib30BaTh NpY BLINOJHEHUH Y4eOGHbIX 3aZlaHHI U B Ipoliecce
HCCJIeI0BATEbCKOH 1eSITeIbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiep’KaHMsl, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTEpHeTa
MocJie MpeiBApUTENbHON KOHCYJIbTAIMH C ITeIaroroM
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Tema 8. BaxkHeiimue
MeTaJ/l/Ibl ¥ X COeJHHEeHUs
(16 49)

[llenounbie MeTasbl. [lonoxeHnue B [lepruoanyeckoit cucreMme
XUMU4YeCcKUx asieMeHTOB /I. . MeHzesieeBa, CTpoeHHe aTOMOB.
HaxoxxzeHue B mpupoze.

dusnyeckre U XUMUYeCcKHe CBOKWCTBA (Ha MpUMepe HaTpHs U
Kasns). OKCUZBI U TUAPOKCUIbI HATPUs U Kasus. [I[puMeHeHne
L[eJIOYHBIX METAJIJIOB U UX COEITUHEHHUH.

[llesiouHO3EMEIbHBIE META/L/Ibl MATHUH U KaJlbLUH, CTPOEHHE
aToMoB. [losioxkeHue B [lepuouueckoit cucTteMe XUMHUYECKUX
asieMeHTOB /I. . MeHpenieeBa. HaxoxjeHue B mpupo/e.
dusznyeckre U XUMHYECKUe CBOMCTBA. BaxkHel e coeJUHEeHUS
KaJsbIUs (OKCH, TUAPOKCHU/, COJH). JKécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

AmomuHuil. [lonoxeHue B [lepuoandeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHziesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoge. Pusnyeckue U XMuMHYecKUe CBOMCTBA. AMpoTepHble
CBOWCTBA OKCH/A U TUAPOKCUAA.

2Keneso: cocras, cBolcTBa U nosy4yeHue. [losoxeHue B
[leproguyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

/. U. MeHpeneeBa, ctpoeHue aToMa. Haxox/eHue B npupo/e.
dusudeckre U XMMUYeCcKre CBOUCTBA. OKCU/IbI, TUPOKCU/IBI M COJIU
esnesa(ll)

u xese3a(lll).

JleMOHCTpanumu

BsaumopencTBUe HaTpUs C BOJOM.

OkpalivMBaHUe [JIaMEHU HOHAMU HAaTPUS U Kasusl.
OkpaliuBaHue IIJJaMEHU UOHAMU KaJlbLUSl.
B3zauMopeicTBUe OKCH/A KaIbIMs C BOJOM.
BuzpeomaTepuasbl: ropeHUe XKeje3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U NPpaKTHYeCKHUe paGoThl
Jla6opamopHble onbimbl:

O3HaKoOMJIeHHE € 06pa3liaMy aJIlOMUHUS U €ro CIJIaBOB.
AMdoTepHbIe CBOMCTBA F'MPOKCH/IA aJIIOMUHUS.
KauecTBeHHbIe peaKI[M1 Ha HOHBI »KeJle3a.
Ilpakmuueckue pabomvl:

Ne 13. PeieHue sakciepuMeHTabHbIX 3a/1a4 110 TeMe «MeTasbl».

Buruucaenus
110 YypaBHEHUAM XUMHUYECKUX peaKLuH.

O6BACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
MEeTaJIJIOB B IPYMIIaX U UX COeJUHEHUH C y46TOM CTPOEHHUSA UX aTOMOB.

XapakTepu3oBaTb GU3HYECKHe U XUMUYECKHe CBOMCTBA IPOCTBIX BelleCTB
MeTaJ/lJIOB U UX COeJUHEHUH (OKCHAOB, THAPOKCHJIOB, COJIel) c oropoi Ha
CXeMy, CIOCOOBI UX MOJIy4eHuUs], IPUMeHeHNe U 3HaueHHe B IPUPO/Ie U KU3HU
YyeJsIOBeKa.

Pacrio3HaBaThb C IOMOILBIO Ka4eCTBEHHBIX PeaKIMi HOHBI MeTaJLJI0B (MarHus,
KaJIbIIUsl, ATIIOMUHUSA, IUHKA, XKeJie3a (2+), )kese3a (3+), Mmenu (2+) ¢
HCI0JIb30BaHUEM Ta6/IUIbI "XapaKTepHble peaKLM1 Ha KATHOHBI .

[1aHUPOBATh U OCYLIECTBJISITh HA TPAKTHKe XUMHYECKHe SKCIEPUMEHTHI,
NPOBOJUTH HAGJII0/IEHUS, ZieJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIePUMEHTA.

CrnesoBaTh paBUJIaM 6e30MacHOM paGoThI B JIJAGOPATOPUH NTPU
HCI0/1b30BaHUHM XMMUY€ECKOH 10CY/Ibl U 060Py10BaHUS.

[IpoM3BOAUTL BHIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSIM.

BbicTpanBaTh pa3BEépHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpPMaLUIO U3 YYe6HMKA U CIPABOYHBIX MaTEPHA/IOB, TPAMOTHO
HCIO0/Ib30BaTh U3y4YEeHHbIH NOHATUHHBIN annapaT Kypca XMMHH.

Hcnonb30BaTh NpH BbINTOJHEHUH yueOHbBIX 3aZlaHUH U B ITpoLiecce
HCCJIeI0BATeNbCKOH JIeATENbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI0 COZlepXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
NoCJIe Pe/iBapUTENbHOM KOHCY/IbTAIMHY C 1€JaroroM

Paszaen 4. Xumusa u okpyxkawmas cpeja (3 u)

TeMma 9. BemectBa u
MaTepHaJibl B )KU3HU
YyeJioBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmea umamepuasibl 8
noecedHegHoll HCU3HU Yea08eKa. XUMUS U 360p08b€. Bbe3zonacHoe
ucno/s1b3o8aHue sewecmes U XumMmuveckux peakuuﬁ 8 6b1my.

XapakTepu30BaTh POJIb XUMHUH B PAa3/JIMYHBIX chepax AesaTeJbHOCTH JIIoJel,
OCHOBHbI€ BellleCTBA U MaTepHaJibl, IPUMeHseMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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(34) IIpupodHble ucmoyHuKuU y2a1e8000p0dos (Y2016, npupoOdHbLil 2a3, OOGBSCHATD YCJI0BHSI 6€301aCHOT0 UCI0JIb30BAHMS BEIeCTB U XUMUYECKHUX

He@mb), npodyKkmbl ux nepepabomku, ux poJis 8 6bimy u peaxknui B GBITY.

NPOMbIUWAEHHOCMU. AHaM3MpPOBATh U KPUTHUYECKH OLleHUBATh MHGOPMALUIO O BAUSHUU

OcHo8bl 3K0102uMecKoll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue HPOMBILIJIEHHOCTH, CeJIbCKOT0 X035 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
okpycaroujeti cpedul (npedenvHo donycmumasi KOHYyeHmpayust OKpY»KalolleH cpesbl.

sewecme — I1/K). YMeTb 0Ka3bIBaThb MEPBYIO MOMOILb TPH XUMHYECKHUX 0)KOTaX U OTPABJIEHHUSIX.
Po1b Xumuu 8 pewieHuu 3K0.102u4ecKux npob.aem. [IpyHUMATb yYacTHe B 06CYK/JEHHUHU MPO6JIeM XUMUYECKOH U 9KOJIOTMYECKOM

HalpaBJIEHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO MO3ULMIO 110 IPOGJIEME U
HpejjaraTb BO3MOXKHbIE NYTH €€ pelleHUs C 0N0poi Ha HUHPOPMALHIO U3
yuyeGHUKa U CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTa.

[Ipu paspaboTke pabouyeil mporpaMMbl B TeMaTHYeCKOM IIJIAHUPOBAHUM [JOJKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BaHHS 3JeKTPOHHBIX (LHQPOBBIX)
06pa3oBaTe/bHbIX PECYpPCOB, SABJIAILIMUXCA y4eOHO-MeTOJWYEeCKUMU MaTepuasaMy (MyJbTUMeJUiHble NPOrpaMMbl, 3JeKTPOHHble yYeGHUKU U 3aJJauHUKH, 3JeKTPOHHbIe
O6UOIMOTEKHU, BUPTYaJibHbIE JIAOOPATOPHUH, UTPOBbIE MPOrPaMMBbl, KOJIJIEKIUU LUPPOBBIX 06pa30BaTeJbHbIX PECYPCOB), UCNOJb3YEMBIMU [IJIs1 OOyUYeHUSI U BOCIUTAHUS
pa3/IMYHBIX I'PYII 0Jb30BaTe/Iel, IpeAcTaBIeHHbIMU B 3/1eKTPOHHOM (LiHPpoBOM) BUJE U pealu3yoLUMH AUAaKTHYecKHe Bo3MoxkHOCTH UKT, cofepxanue KOTOPbIX
COOTBETCTBYET 3aKOHO/ATE/JIbCTBY 06 06pa30BaHUMU.

2-ii BApMAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapumaHT mpUMEpPHOro0 TEMAaTHYECKOTO IUIAHMPOBAHHS HCHONbB3yeTcs, ecnu oOydwatommecs ¢ 3IIP momyuator
oOpa3oBaHM€E B OT/AEJIbHOM KJlacce. B 1aHHOM BapuaHTe npejJiaraercs:

- U3y4YEeHHE MaTepualia KpylHbIMH OJIOKaMu;

- olepexarolee o0y4eHue;

- BOBMOXXHOCTh IPUMEHEHHSI 3HAHU B Pa3IMYHBIX YCIOBUAX (IEPEHOC 3HAHUM IO aHAJIOTHH OT OOIIMX CBOMCTB PA3IMYHBIX
KJIACCOB BELIECTB K OOIIMM M ClelU(UIECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUMUBAET JOJII0 CAMOCTOATEILHOCTH
00y4aromuxcst Mpu U3y4YeHUH HOBBIX TEM.

CoOmrojaeTcst  JIOTMKa  M3y4Y€HUsT  BELIECTB —  CBOWCTBAa  BELIECTB  OMNPEACNSAIOTCS  CTPOCHHEM  aTOMOB,
AIIEKTPOOTPHULIATEIBHOCTHI0, XUMUYECKOM CBSI3bI0 M CTPYKTYpOM BELIECTBA, B YACTHOCTH, THUIIOM KPHUCTAUIMYECKUX PEIIETOK.
(Temsl: cTpoeHue aToma, CTPOCHHE BEIECTBA, BAXKHEWUILINE PEICTABUTEIM IPOCTHIX U CJI0KHBIX BEIIECTB, XUMUYECKHE PEAKLINN ).

N3meHenune miaHupoBaHus MO pas3ziesiaM U TeMaM COCTOUT B CJIEIYIOLIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKON XMMHUU OCYILECTBISAETCS B 8 Kiacce, 00Jblle BpEeMEHH BbIJEISIETCS Ha
IpuMeHeHue 3HaHui B 9 knacce. M3 9 knacca B 8- mepeHocATcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUUYECKUX PEakImi',
"INEeKTPOJUTHYECKAS JUCCOLMALIAS. XUMUYECKUE PEAKIINU B pacTBOpax';
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- IepecTaHoBKa TeM, 9 kiacc: Tema «Metamey nepen «Hemeramnammy, T.x. oOydatomuecst ¢ 3[1P Gonbire 3HaKOMEBI ¢
METaJIJIAMHU U JIETYE XapaKTEPU3YIOT UX [0 CBOMCTBAM U TPUMEHEHHUIO;

- TiepepacrpeziesieHle CoJiepKaHusi OJHUX TeM B Apyrue (packpblBaeTcsl Ha KOHKPETHBIX MpuMepax Apyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCsA Ha KOHKPETHBIX ITpUMEpax B pazaenax "MeTtamisl 1 ux coequHenus", "HemeTramisl
[V-VII rpynn u ux coenuHeHus "

- 00beIMHEHHE TeM (J1aeT OOJIbIIIEe BOZMOXKHOCTEH JIJIsl UCIIOJIb30BAHUS CPABHEHUSI — CXOJICTBA U OTINYUi; TeMa «Kucmopoi»
u TeMa «Bomopony);

- BeIZIenieHne oTaenbHbIX TeM (Tema «IlepBoHavanbHbIe MOHATHS 00 OPTaHUYECKHUX BEIIECTBAxX»). BhlgeeHre B OTIeIbHYIO
TeMy, B KadecTBe "OyKBaps MO OPraHUYECKON XUMHUHU'", AT BO3MOXKHOCTh YIIyOJIsTh MOHSTHS: ONpeneNeHus, Kiaccudukarms,
OCHOBaHMS I KjaccuUKaIMi, HOMEHKJIATypa, OoOIue CBOMCTBA BENMIECTB, CTPYKTypa BEIIECTBA, COCTaBiIeHHE (HOPMYJ IO
oO1elt popmyIie 1 1o Ha3BaHUIO, Ha3bIBAHKE BeIeCTBA 10 (hopmyrie. B a3Tom ciydae mporpaMMHbBINA MaTEpHal U3 XapaKTEPUCTUKH
IVA moarpymnmbl MOKHO JTOHECTH HE (DparMEHTOM KapTHUHBI «OPTaHUYECKHE BEIIECTBA», a KaK 4acThb 1eJ0ro. MoKeT OBITh
BbIIesieHa TeMa «[[pakTukyM» B KOHIIE IIEPBOTO U BTOPOTO r'OJI0B O0YUYCHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga oOy4eHus)

Tembl Konunuectso yacos B ToM uncne Hazsanus pabot

Ha KOHTPOJIbHBIC
paboTsI

Ha NPaKTHYECKHE
paboTsI

Paznen «IlepBoHayanbHble XUMHUYECKHUE TOHATHUSY, 144

Xumus — BaKHas 00J1aCTh

1

2

[Ipaktnueckas padota Nel « JJaboparopHoe 000pynoBaHKE U IPHEMBI

CCTCCTBO3HAHUA U HpaKTI/I‘{eCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

o0paIieHus ¢ HUM»
IIpakTraeckas pabora Ne2 «OuncTka 3arps3HEHHON MTOBapeHHOH con”

2. BemecTBa 1 XUMHUUECKHE PEAKLIUH. 7 - 1 [Ipaktiueckas padota Ne3 «IIpu3Haky NpoTeKaHUS XUMHYECKUX PEAKIIHI»
3.  KonudecTBeHHBIC OTHOILCHHS B 3 1 - KontponpsHas padota Nel «IlepBoHayanbHble XUMHYECKHUE OHATHS, XUMUYECKUE
XUMHUH (bopMyIbl 1 ypaBHEHUS» 3arPSI3HEHHON ITIOBApEHHON COJINY

Paznen «Ilepuoauueckuii 3aKoH U nepuoAndeckas cucreMa xumuaeckux aemenToB J[.W. MenneneeBa. Ctpoenue aroma. Xumuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuu», 154

4.  Crpoenue aroma 7 1 - Konrponbhas pabora Ne2 «[leproanaeckas cuicTeMa XUMHYECKUX 2JIEMEHTOB

J.W. MenneneeBa. CTpoeHue aTomar»
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[lepuoauueckuil 3akoH u
MEPUOANYECKAs] CUCTEMA XUMHUECKUX
anemenToB /.. Menneneena

5.CtpoeHue BeulecTB. XUMHUYECKas
CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiun

KonrponpHasg padota Ne3 «Xumudeckas CBI3b»

Paznen «Baxueiiue npeacTaBuTeNId HEOPraHUYECKUX BEILIECTBY, 354

6. Kucnopoa. Bogopoz. 14 2 IIpakTrueckas pabota Ned «[lomydeHne KHCIOpoaa ¥ U3ydIEHHE €ro CBOMCTBY
IIpakTraeckas pabora Ne5 «IlosrydeHre Boxoposaa 1 M3ydeHHE er0 CBOMCTBY»
Konrpomnshas padora Ne4 «Kucnopon. Bogopon»

7. Boga. PacTBopbl. 5 1 [Mpaktnueckas pabota Ne6 « [IpuroroBneHue pacTBOPOB C ONpeIeIeHHOM
MaccOBOH J10JI€ paCTBOPEHHOTO BELLECTBA»

8. Teopus 3IEKTPONUTHYECKOMI 5 -

JUCCOLUALNU

9. Baxkneilmue knaccol 11 1 Konrponshas pabora Ne5 «OCHOBHBIE KIIACCHI HEOPTaHUUECKUX COSANHEHHI)

HEOPraHUYEeCKUX COCAUHCHUN IIpakTraeckas paborta Ne7 «PemnreHne scKCepIMEHTAIBHBIX 334 [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMYECKUX COETUHEHU I

Paznen «BemiecTBO 1 XUMHUECKHE PEAKIMN», 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 -

XUMHUUYECKUX peaKLuil

9 KUIIACC

Tembr

KonnyecTtBo yacor

B ToMm uucne

Ha KOHTPOJIbHBIE

paboThl

Ha IPAKTUICCKHUE

pabotsl

Hassanus pabot

Paznen «IloBTOpenue u yriryOieHne 3HaHUI OCHOBHBIX Pa3[enoB Kypca 8 kiacca «BemecTBo u XxuMuieckue peakuny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 2 [Ipaktuueckas padota Ne 8 «Peaxkunu noHHOTO 0OMEHa»

OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca Ipakrudeckas pabora Ne9 «KauecTBeHHbBIC peakLUK B pacTBOPE»
KonrposnpHas pabora No 6 «InekTpoanTidecKas AUCCOLHAIMs)

Paznen «Metamnsl 1 ux coenuHeHUS», 209

1. OOmue cBOWCTBAa METAJLIOB 4 - -

2.MeTaisl ¥ UX COCIUHECHUS 16 1 1 [Ipaktuueckas padorta Nel3 «PemieHne sxciepuMeHTaNbHBIX 33124 IO TEMe

«MeTaJuTbl X UX COCIMHEHUSD)
KonrponbHas pabora Ne8 «Metamibny

Paznen «Hemeramnst IV-VII rpynn u ux coenunenus», 244
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3.00m1asa XxapakTepucTUKa
XMMHUYECKUX d1eMeHTOB VIla
rpynnsl. ['ajores.

4.001mas xapakTepuCcTHKa
XUMUYECKUX 3JIeMEeHTOB Vla
rpynmnsl. Cepa U ee COSIMHEHUS.

5.001mas xapaKTepucTHKa
XMMHYECKHUX JJIEMEHTOB Va
rpymmnsl. A3ort, hocdop u ux
COCIMHEHHSI.

[Ipaktuueckas padorta Nel0 «IlonyueHne aMMuaka 1 U3y4eHUE €ro CBOHCTB»

6.0011as XapakTepucTHKa
XMMHYECKHUX 21eMeHTOB [Va
rpynmnbl. YTIepoa, KpEMHUHN U UX
COCIMHCHHUS.

Ipakruueckas pabora Nell «[Tomydenue yriaekucaoro ra3a u U3yu4eHne ero CBOMCTB»
Ipaktuyeckas paborta Nel2 «Permienne sKkCrepuMeHTaNbHbBIX 33134 [0 TeMe
«Hemerannel IV-VII rpynn 1 ux coenuHeHUn»»

Kontponshas padora Ne7 «HemeTamis»

Paznen ((HepBOHa‘{aJH)HbIe XUMHYECKHE MOHITHSI 00 OpraHu4C€CKUX BELICCTBAXY, 104

7. IlepBoHayaJIbHbIE XUMUUECKUE
MOHSITHS 00 OPraHUYECKUX
BEIECTBAX

10

Paznen «O60611eHne MaTepuana o kypcy «Heopranuueckast xumusiy, 44

13. Xumus 1 okpyxaromas cpena.

1

14. O6o6menne MaTepuaa 1o
Kypcy «Heopranudeckasi XUMHD

KonrponbHas pabora Ne9 «torosast paboTa 3a Kypc HEOPraHHIECKONH XUMUK»

Bcero 136 u
8 KJIACC

(2 4 B HEnemt0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloLWwme AaHHbINA pasgen
nporpammbi,

M KONMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

OcHOBHOE cogepKaHue

OcHOBHbIe BUAbI AeATeNIbHOCTH
obyuatowmxca

Pa3znen 1.IlepBonavanbHbie XUMAYecKHe NOHATHS(14 1)
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Tema 1. XumMua — BakHas
006J1aCTh €CTeCTBO3HAHUSA U
NPaKTU4eCKO! AeATeTbHOCTU
YyeJI0BeKa

(44)

Xumus 6 cucmeme HayK. Poab xumuu 8 JHU3HU Yes08eKda.
Tena u BewjectBa. Pusnyeckue CBOWCTBA BeLECTB.
[IpaBusa Ge3omacHoro obpaljeHusi C BeLeCTBaMU U
JlabopaTopHbIM 06opyAoBaHHeM. YHcTble BelllecTBa U
cMecu. Cnoco6bl pa3jeieHus cMeceil. [loHamue o memodax
NO3HAHUS 8 XUMUU.

JleMoHCcTpanuu

1. JlJabopaTopHO€E 060pyIOBAHHUE.

2. PaznuyHble BUABI XUMUYECKOU nocyApbl. 3. 06pa3ibl
BellleCTB.

4. Cioco6wI pa3ziesienusi cMmecelt (puabTpoBaHue,
BbIIIapUBaHHUe, AUCTUJLIALNSA, XpoMaTorpadus).
JlaGopaTopHbie U IpaKTHYEeCKHE PaGoThI
JlabopamopHble onbimvl:

OnucaHve U3NYECKUX CBOWCTB BELIECTB.

PaszeneHue cMecu c IOMOLbIO MarHUTa.
IIpakmuyeckue pabomutl:

Ne 1. JlabopaTopHoe 060pyAOBaHUE U IpUEeMBbI 06pallleHUus
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH N0BapeHHOM COJIU

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHSATHUH C TOMOLIbIO IeAarora.

PackphIBaTh posib XMMUH B IPUPO/IE U XKU3HU YeJIOBEKA, eé CBSA3b C JPYTUMH HayKaMH.

PasiMyaTh YMCThIe BellleCTBa U CMeCH; 0LHOPOAHbIe U HEOZHOPOJHbIE CMECH;

PazinyaTh QU3NIECKHe U XUMHUYECKHe sIBJIEHHs C ONIOPOii Ha onpesieieHusl.

Omnpezie/isiTh IPU3HAKH XUMUYECKUX PEaKIUi 1 YCI0BUS UX IPOTEKaHUs.

CyiefoBaTh paBUJIaM M0JIb30BaHHUS XUMHYECKOH OCY 101 U JJabopaTOPHBIM 060pYJ0BaHUEM, A
TaKXe NpaBUJaM oGpalleHHsl C XAMUYECKUMH Bellle-CTBaMH B COOTBETCTBUH C
HWHCTPYKIHSMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PabOT 0/ KOHTPOJIEM IeJjarora.

[l1aHUPOBATb U TPOBOJUTh XUMUYECKUH IKCIEPUMEHT 110 U3YYEHHUIO U ONIUCAHUI0 GU3UYECKUX
CBOICTB BellleCTB, CIIOCOGOB pa3/fie/ieHUs CMeced BellleCcTB 110/ PyKOBOACTBOM Ieiarora ¢
06CyXIeHHEM IIJIaHa pabOThI.

Hcnosib30BaTh IpH BBINOJHEHNH Y4e6-HbIX 3aZlaHUH U B IPOLiecce UCCIeL0BaTeNbCKOM
JIeATeNIbHOCTH HayYHO-TIONYJ/ISIPHYIO JIMTEPATYPY XUMHUYECKOTO COZlePXKaHUs1, CIPAaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noj pyKOBOJCTBOM IeJarora.

BeicTpanBaTh pa3BEépPHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOil Ha MHGOPMALIHIO U3
yuyeGHHUKa U CIPAaBOYHBIX MaTEPHa/IOB, TPAMOTHO UCI0/1b30BaTh U3y4eHHbIN NOHATUHHBIH
anmaparT Kypca XUuMHH

Tema 2. BemecTBa
U XUMUYeCKHe peaKnum
(74)

AToMBl U MoJIeKyJsibl. XMMHUYeCKHe 3JIeMEHThl. 3HAKHU
(cuMBOJIBI) XMMHYECKHX 3j1eMeHTOB. OTHOCUTeJ/bHas
aToMHas Macca. [IpocThbie U CI0XHbIe BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YYeHHe.

XuMuyeckas dopmy.a.

XUMUYECKUX 3JIEMEHTOB. 3aKOH NOCMOsSIHCmM8a cocmasa

BajleHTHOCTbL ~ aTOMOB
sewecms. OTHOCUTE/IbHAS MOJIEKYJIsIpHas Macca. MaccoBast
J10J151 XHMUY€ECKOT'0 3/IeMEHTA B COE/JUHEHHH.

dusnyeckue M XUMHUYECKUE sIBJIeHHUS. XHMHYecKast
peakius 1 eé MPU3HaKH. YpaBHEHUS] XUMUYECKUX PeaKLuH.
3aKOH COXpaHEHHsi Macchl BellecTB THNbl XUMHYECKHX

peakuui (coeUHEHUE, pa3OKeHUe, 3aMellleH1e, 0OMeH).
M. B. JlomoHOC08 — yuéHblli-3HYuK10neducm.

JemoHcTpauunmn

dusnyeckue fBIeHUs (pacTUpaHye caxapa B CTYIKe,
KHUIIeHHe U KOH/IeHCaLlUsl BOJBI U T. 11.).

XuMudeckue siBjieHus (ropeHye CBeYH, pa3/ioKeH e
caxapa, B3auMo/leliCTBHe CepHOH KHUCJIOTbI C XJI0PUA0M
6apus,

passoxeHue rugpokcuga meu(Il), B3aumopeiictaue

[IpuMeHsATh eCTeCTBEHHO-Hay4Hble METO/Abl IO3HAHUS (B TOM YMUC/e HAOMAEHUE,
MOJleJIMpOBaHUe, 3KCIIEPUMEHT) U OCHOBHbIE OTlepaLiu MbICJIUTE/IbHOU e TeIbHOCTU
(cpaBHeHUE, KIacCUPUKALMSA) AJIS U3YYEHHS BEIECTB U XUMHUYECKHX PEaKIIUH C OITOPOH Ha
QJITOPUTM UJIM CXEMBI.

PackpbiBaTh CMBIC/ U3yYaeMbIX TOHATUN U 3aKOHOB U MIPUMEHSTD 3TU IOHATHUS IPU ONUCAHUU
CBOMCTB BeILeCTB U UX NPeBpPaLleHUH C ONOPOM Ha IJIaH U KJII04YeBbIE CI0BaA.

PazsimyaTh pusnyeckre U XUMHYECKUE sIBJIEHUS, 00bSCHATD UX CYIIIHOCTD C TOYKH 3pEHHUs
aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS C OOPOU Ha Onpe/ie/IeHUs U CXEMBI.

OmnpeiensiTh MPU3HAKYA XUMUYECKHX PEAKI[UH, YCIOBUS UX IPOTEKAHUS.

O6BSICHATD CYLHOCTb PU3NUECKUX U XUMUYECKUX SIBJEHUH C TOYKHU 3peHUsI aTOMHO-
MOJIEKYJISIPHOT'0 YYEHHUS C UCTI0JIb30BAHHEM BU3yaJIbHOU OMOPHI.

KnaccupunupoBaTh XUMHUYECKHEe peaKIUH (10 YUCTY U COCTABY PearupyrIux u
006pa3syLIMXCs BEIIECTB) C ONOPOX HA CXEMBI.

CocTaBasTh GOpMyJibl GHHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONPeJesATh BaJIEHTHOCTD 10
dbopMys1aM BelecTB € OTIOPOH HAa aJIFCOPUTM Y4eOHBIX JeACTBUH.

PaccTaBaaTh K03QPHUIMEHTHI B ypaBHEHHUSIX XUMUY€ECKUX PEAKIIUH C OIOPOH Ha aJITOPUTM
y4eOHbIX e HCTBUM.

CrieoBaTh paBUJIaM I10J1b30BAaHUS XUMUYECKOU NOCYA0H 1 1ab0paTOPHBIM 060pyi0BaHHEM, A
TaK)Ke paBUJIaM 06GpaleHus C BElleCTBAMU B COOTBETCTBUH C MHCTPYKIUSMH I10 BBITNTOJTHEHUIO
JIaGopPaTOPHBIX XUMUYECKHX OTBITOB I10J] KOHTPOJIEM IeJjarora.

HWcnosib30BaTh MPHU BBINOJHEHWH YYe6HbBIX 33JJAaHUH U B TPOIeCCe UCCIeI0BATETbCKOU
JlesITeJIbHOCTH HayYHO-TIOMYJISIPHYI0 JINTEPATYPY XUMHUYECKOTO COJIeprKaHus, ClIpa-BOY-Hble
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)KeJiesa C Cepoii, B3aUMOJeCTBUE KeJie3a C paCTBOPOM
cosu Meau(1l)).
OmnbIT, UIMIOCTPUPYIOLIMHA 3aKOH COXpaHEHHUS MACChI.

Na6opaTopHble U NpaKTU4ecKkue paborbl

JlabopamopHble onbimoil:

[IpuMephb! pusnyecKkux sBJEeHUH (IJIaBJIeHHe BOCKA,
TasgHUe JIbJa).

[IpuMepbl XUMUYECKUX SIBJIEHUH (ITPOKaIMBaHHe MeTHOU
MPOBOJIOKH, B3aUMO/JIeICTBHE MeJla C KUCJIOTOMH).
Mojesii aTOMOB U MOJIEKYJI.

[Ipaktuueckas padota Ne3. [IpusHaku npoTekaHus
XUMHUYECKUX PEAKLUH.

BbiyucneHusi

— OTHOCHUTEJIbHOH MOHEKyJIﬂpHOﬁ MacCChbI BelleCTB,;

— MaccoBOH AO0JIM XUMHUYECKOTI'0 3JIEMEHTa I10 d)opMyne
CoOeJUHEeHUuA

MaTepuasbl, pecypcel UHTep-HeTa 10/ pyKOBOJCTBOM IleAarora.

BbIcTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPAaBOYHbBIX MAaTepHaJIOB, TPAMOTHO HCNO0/b30BATb U3yYeHHBIN MOHATHHHBIA
anmapar Kypca XUMHH

Tema 3. KosinuecTBeHHBIE
OTHOLIEHUS] B XUMuH (34)

KosinuecTBo BelwecTBa. Mosib. MosisipHas Macca. 3aKoH
ABorazipo. MosisipHbIi 06'b€M ra3oB. PacueThl 10 XUMHUYECKOU
dopmy.ie. PacyeTbl MaccoBOH 401U XUMUYECKOTO 3/1eMEHTA B
COelJMHEHUH, KOJIMYeCTBa BellecTBa, MOJIIPHOM Macchl.
PacyéTbl 10 XUMUYECKUM YpaBHEHHUSIM.

JleMoHcTpanus:

- 06pasIibl BeleCTB KOJUYECTBOM OJITUH MOJTb

Beraucnenus:

-pacuet no ¢popmy.Jie ¥ 10 XUMUYECKOMY YPABHEHUIO

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHSTD 3TH MOHATHS, a TAKXKe U3yYeHHbIe
3aKOHbBI ¥ TEOPUH LISl pellleHHUs pacYETHBIX 33/1a4 C IOMOILbIO ITeJjarora.

BBIYHCIATE MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa, Maccy BelljecTBa €
onopoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOAUTE pacyéThl MO ypaBHEHHUSAM XMMHUYECKHUX PeaKL[MH C OOpoM Ha o6pasell, aJITOPUTM
y4YeOHbIX IEHCTBUI: KOJIMYECTBA, 06'bEMA, MacChl BEIECTBA [10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB UJIM IPOIYKTOB PeaKLHH.

BricTpanBaTh pa3BEépHyThIE TMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH HA THOPMALHIO U3
y4eGHHUKA U CIPAaBOYHBIX MaTEPHA/IOB, FPAMOTHO UCII0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN
anmnapar Kypca XMMHH C IOMOLIbIO [Tejarora.

Paszaen 3. [lepuoaudeckuii 3akoH U [lepuoguyeckas cucreMa XUMH4YeCKHX 31eMeHTOB /I. U. MeHjesieeBa.
CTtpoeHue aTOMOB. XMMHYecKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuM (15 4)

Tema 4. CtpoeHue aTtoma.
Mepnoaunyeckuii 3aKoH 1
Nepuoaunueckana cuctema
XMMUYECKUX 3/1€eMEHTOB

A. U. MeHpeneesa. (7 4)

30538 (S KJ1accuUKau
3jeMeHTOB. [IoHATHe O Trpynmax CXOAHBIX 3JIEMEHTOB

MONBITKH XUMHYECKUX
(mesouHBle W IEJI0YHO3eMesbHble MEeTaJl/bl, TaJIOTEHBI,
WHepTHBbIe Tas3bl). JjJeMeHmMbubl, Komopwvle 06pasyrm
amg@omepHbie 0Kcudbl U 2udpOoKCcUObL.
[lepuoaudeckuit 3akoH. Ilepuogudeckas
XUMHYECKUX 3JIEMEHTOB . 1. MengeneeBa.

KopoTkonepuoaHas u d1uHHonepuodHass GpopMbl

CUucteMa

PackpbIBaTb CMBIC/ TEPUOAUYECKOT0 3aKOHA 110/ PyKOBO/CTBOM Ie/larora.

[ToHMMaTh CyleCTBOBAaHUE TEPHOANYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB
(u3MeHeHHe painyCcOB aTOMOB U 3JIEKTPOOTPULIATEIbHOCTH) U UX COeANHEHUH OT
H0JIOXKEHUST B IEPUOANIECKOM CHCTEME U CTPOEHHS AaTOMA C UCI0/Ib30BAHUEM CXEM U TaGJIHL.

YcTaHaB/IMBATh CBSI3b MEXK/Y I0JI0XKEHHEM 3/IeMeHTa B IEpUOAUYECKOM CHCTEME U CTPOEHHEM
ero aToma (cocTas U 3apsi/ s1ipa, 061liee YUCJIO 3JIeKTPOHOB U pacipe/ieieHHe X 110
3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOWCTB 3JIEMEHTOB U UX COeZMHEHHH 10 IPpynnaM U
nepuojam [leproANYECKO CHCTEMBI C TOMOILBIO Nejarora.
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[leproANYeCcKOM CUCTEMBI XUMHYECKUX 3J1eMeHTOB /.
W. Menpeneesa. [leproas! u rpynnbl. PU3N4eCKUNA CMBICT
HNOpPSIZIKOBOIO HOMepa, HOMEpOB Iepuoja U TpYIIIbI
3JIeMeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX ffep. HM3omonbl.
JnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XUMHYeCKUX 3JieMeHTOB [lepuojunueckoit
cuctembl /I H. MenpeneeBa.  XapaKTepUCTHUKA
XUMHUYECKOTO 3JIEMEHTa IO €ero TMOJIOKEHHI0 B
[Tepuoaudeckoit cucreme /I. U. MenesneeBa.

paduyca
Memanau4eckux u

3(1K'0H0.M€[?H06'mll U3MeHeHUs amomose

XUMUYeCKUX 2/1eMeHmos,
HeMemanauyeckux ceolicme no 2zpynnam U nepuooam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoli
cucmeMbl XUMU4eCKUx 3/1eMeHmos 0151 pazeumust Hayku u
npakmuku. /]. H. MeHdeneee — yuéHulili u 2paxc0aHuH.
JAemoHcTpauunm

KopoTkonepuoaHas v fyMHHOIIeproAHas GOpMbI
[Teproanveckol cCUCTEMbI XUMUYECKHUX 3JIEMEHTOB

. U. Menpeneesa.

0O3HaKoMJIeHHEe C 06pa3l[aMU MeTAJLJIOB U HEMETAJIJIOB.

Jla6opaTopHble U npakTuyeckue paboTbl
JlabopamopHblil onbim:

BsaumopelicTBUe THAPOKCHAA IMHKA C pacTBOpaMHU
KHCJIOT U Liesioyei

XapaKTepnsoBaTb XUMUYECKHEe 3JIEMEHTHI ITePBbIX TpéX MepuoaoB, Kajaud, KaJIbIIUA 110 UX
noJsioxkeHuo B [lepuoaunyeckoit cucreme /. U. MengeneeBa.

CnenoBaTh NpaBUaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUH XUMUYECKON
MOCy/ibl 1 060PY/I0BaHUSA 110/J] KOHTPOJIEM NeIarora.

BoicTpanBaTh pa3BépPHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C 0IOPOX Ha HHGOPMALUIO U3
y4eOHUKA U CIPABOYHbBIX MAaTePHAJIOB, TPAaMOTHO UCI0JIb30BaTh U3y4YeHHbIA NOHATUHHBIN
anmnapar Kypca XMMHH [T0cJle CTPYKTypPUPOBaHUs MaTepHasa C UCII0Ib30BaHHUEM KJIULIe.

Hcnonb30BaTh NpH BBINOJHEHUH yYeOHbBIX 3aJJlaHUH TEKCTbI y4yeOGHHKa I0CIIe
CTPYKTYpHUpOBaHUs MaTepHasa, CIpaBoYHble MaTepuasbl ([lepruoauyecKkyto cucreMy
XUMHYecKuXx aneMeHTOB /l. . MenzeseeBa, Tab/IMLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXMMHUYECKUH psJ| HANPSKeHUH MeTaslIoB).

Hcnosib30BaTh NpU BBINOJIHEHUH YUeOHBIX 33/IaHUN U B IPOLiecce UCCIe0BaTEIbCKON
JlesITeJIbHOCTH HAay4YHO-MONYJIPHYIO JIUTEPATyPy XMMHUUECKOT0 COAep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa NoJ pyKOBOACTBOM Nefarora

Tema 5. CTpoeHne BelecTs.
XuMu4eckas CBA3b.
OKHCIUTEBLHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

(8 1)

Xumnyeckas cBs13b. KoBaseHTHas (MOIApHAs U HENOJSIPHAs)
CBSI3b. DNIeKMPOOmMPUYaAmMenbHOCMb AMOMOE XUMUYECKUX
anemenmos. VIoHHast cBsI3b. Tunst Kpucmaiiuieckux peuemox.
CreneHb OKHCAUTENBHO-
BOCCTaHOBUTeJIbHbIE peaKlMHU. [Iponeccsl okucIeHUs U

BOCCTaHOBJIeHUSA. OKUCIUTENN U BOCCTAHOBUTEJIHU.

OKHCJIEHUA.

JdeMoHcTpauuu
OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIUU: FOPEHUE,
PEAKIMU PA3TI0KEHNUS, COSTUHEHUS

PackpbIBaTh CMBICI H3y4aeMbIX HOHSTHI 0/ PYKOBOJCTBOM I€1arora.

Onpenensts BUI XUMHYECKO CBSA3U B COSTMHCHUH C UCIIOJIb30BAHUEM CXEM.

Omnpenensth CTeneHb OKUCICHHST XUMUYECKOT0 IEMEHTa 110 popMyJie ero COSANHEHHS C
HCTIOJIb30BAHIEM AJITOPUTMA.

OmnpenensiTs IEMEHT (BEeIECTBO) — OKHUCIUTENb U AJIEMEHT (BEIECTBO) — BOCCTAHOBUTEIIb.

OOBSCHATH CYIIHOCTh MPOIIECCOB OKUCICHUS U BOCCTAHOBIICHUS.

CoCTaBIIATH AIEKTPOHHBIN OallaHC C yY4ETOM YHCIIA OTJAHHBIX U MIPUHSTHIX JJICKTPOHOB.

CoCTaBIIATh YpaBHEHUE OKUCIHTENEHO-BOCCTAHOBUTEIBHOM PEaKIIUK MO ATOPUTMY pa3dopa
OKHUCIIHTENIEHO-BOCCTAHOBUTEILHOM PEAKIIUH.

HVcnonp30BaTh NpH BEIIOJHEHUN YUEOHBIX 3aJJaHUI TEKCTHI YUeOHUKA MTOCIIE CTPYKTYPUPOBAHUS

MaTrepHaa, ClipaBOYHbIe MaTepuas! (IIEPUOIUIECKYI0 CHCTEMY XUMHYECKHX d1eMeHToB J1. .
MenzeneeBa, TaOIUIly pacCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B BOJIE, HIIEKTPOXHUMHUIECKUH P
HanpsDKEHUH METaJlIOB)
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Paspes 2. BaxkHeiilve npeACTaBUTE/ M HEOPraHUYeCKUX BewecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y)

Bosayx — cMechb rasos. CoctaB Bo3ayxa. Kuciopog —
3JIeMeHT W TMpOCTOe BelleCTBO. Haxoxnenue
KHCJIopoJa B npupoje, ¢du3MUecKMe W XUMHUYECKHe
CBOMCTBA. Peakiuu ropeHHs NPOCTHIX U CJIOXKHBIX BEILeCTB.

030H.

Tenaosoill agpgexkm xumuueckoli peakyuu. IK30- U
3H/I0TEPMUYECKHE peaxiuy, mepMoxumueckue
ypasHeHus. TloHsTHe 06 okcujax. Croco6bl MOJyYeHHs]
KUCIOpoja B JIaGOpaTOPUM U HPOMBIIJIEHHOCTH.

IpYMeHeHUe KHCJI0poJa. KpyroBOpOT KHUCJIOpOJA B
npupofe. ToniuBo: yrojb U MeTaH. 3arps3HeHue BO3/yXa,
ycuieHUe TapHUKoBOro 3¢ deKTa, pa3pylieHHe 030HOBOIO
c1051.

Bozmopo — asieMeHT U mpocToe BelecTBo. HaxoxeHure
BOZIOpO/ia B IpUpoze, GU3ndecKre U XMMUYeCKHe CBOUCTBA
(Ha mpHMepe B3aUMOJEHCTBUA C

OKCHaMH METaJIJIOB), NMpUMEHeHHe, cnoco6ul noJ/iy4eHus.

HeMeTa/lJ/laMHu U

[MousiTHE 0 KHUCAOTaX KHC/IOTHI M COJIH.

AemoHcTpauumn

B3aumogelictBue pocdopa, cepsl U Kese3a ¢ KUCI0POA0M
(BO3MOXHO MCIIOJIb30BAaHKE BH/IE0O0IBITOB).
OnpezeseHue coiepKaHusi KUCIOPO/ia B BO3JYXe.
OHbITbI, JAEMOHCTpHpYOIHe YCJI0OBHUA BOSBHUKHOBEHHUA U
NpeKpaleHusi FOpEeHUs.

NabopatopHble 1 NpakTUYeckue pabotbl

Jla6opamopHblil onbim:

O3HakKoMJIeHHEe C 06pa3aMU OKCHU/IOB.

IIpakmuyeckas paboma:

Ne 4. [Tony4eHue KMCI0pO/a, U3y4E€HHUE ero CBOKCTB.
[paktuueckas padota NeS. [TonydeHue BOIOPOIa U H3YUCHHE
€ro CBOICTB.

Botuucnenusa
— MOJIEKYJITPHOHN MacChl KHCJIOPO/ia U 030HA Ha
OCHOBaHHWM aTOMHOM MacChl XMMUYECKOTO0 3/JIeMeHTa

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHATb 3TH NOHATHUSA NIPH ONIMCAHUU CBOUCTB
BelleCTB U UX NpeBpallleHuH C UCII0/1b30BAaHUEM OINIOPHBIX CJI0B U KJHLIE.

XapaKTepu3oBaTh (ONHUCHIBATD)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3aNUCh
COCTaB B0O3/yxa, GU3UYECKHE U XU-MHUYECKHE CBOWCTBA KUCI0POAA, CIIOCOGHI €ro MoJIy4YeHus,
NpUMeHeHHe U 3HaUeHHe B IPUPO/Ie U )KU3HU Yesl0BeEKa.

CpaBHMBATb peaKIM1 TOPEHNS U Me/IJIEHHOTO OKHCJIEHUS C IPe/BapUTeNbHbIM 06CyKAeHHEM
apaMeTpOB CPAaBHEHHUSI.

Cob6upaTb NpUGOPHI JJ/1s1 OJIYyYEHHUS] KUCI0PoAa (BbITECHEHUEM BOJbI M BO3/yXa).

PacriosHaBaTh ONBITHBIM MYTEM KUCJIOPOJ 10/ KOHTPOJIEM TeJjarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY JIJI1 COCTaB/IeHHs GOpPMYJI BELeCTB, MOJIEKYIAPHBIX
yPaBHEHUH XUMHUYECKHUX PeaKIHH ¢ ydacTHeM KHCJI0pOoAa.

O6BACHATD CYIIHOCTb 3KOJIOTMYECKUX IPO0JIeM, CBA3AHHBIX C 3arps3HeHHeM BO3/yXa.

CyienoBaTh IpaBUJIaM 6€30MacHOM PaboThI B 1a60PAaTOPUH PH UCITI0JIb30BAaHUM XMMUYECKON
HOCYZAbI U 060pPY/JOBaHUs 10 KOHTPOJIEM I1€/Jarora, a TakXKe NpaBU/IaM 06palieHus ¢
rOPIOYMMHU BeleCTBaMH B ObITY.

[l1aHUpPOBATD U OCYILECTB/IATb Ha NPAKTHKE XUMUYECKHe IKCIIePUMEHTbI, IPOBOAUTH
HabJ110/leHus, leJ1aTh BbIBO/IbI 10 Pe3yJibTaTaM 3KCllepr-MeHTa M0, PyKOBO/JCTBOM IleJjarora.

YyacTBOBaTb B COBMECTHOM paboTe B rpynie.
Hcnosb30BaTh NPU BbINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCe UCCIe[0BATENbCKOH
JleITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUSs1, CIPaBOYHbIe
MaTepHasbl, pecypcbl HHTepHeTa Mo/ pyKOBO/JCTBOM IeJarora.

BbicTpanBaTh pa3BEépHYyThIE IHCbMEHHBIE 1 YCTHbIE OTBETHI C ONOPOH Ha HHPOPMALIHIO U3
y4yeOGHHUKa U CIPAaBOYHbIX MaTe-
pHaJIoB C ONTOPO Ha MJIaH, IPaMOTHO HUCI0/Ib30BaTh U3y4eHHbIA MOHATUHHBIH anmnapaT Kypca
XUMUU

Tema 7. Boga. PacTBopbl.
INouAaTHE 06 OCHOBAHUAX

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

PaCKprBaTb CMBbICJI U3ydaeMbIX MOHATHUHN U NPUMEHATDb 3THU IOHATHUA ITPU OITUCaAHHUH CBOMCTB
BelleCTB U UX npeBpaLueHm?l CIIOMOIIbIO Iegarora.
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(54)

Ionsimue o pacmeopumocmu sewjecms 6 gode. [loHsmue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBasi 1015
BelllecTBa B pacTBope. PacyeT MaccoBO# 014 BellecTBa B
pactBope (IpoLeHTHasl KOHLEHTpaLUs).

Xumuueckue ceolicmea 800bl (pas/odceHue, peakyuu c
HampueM, okcudoMm Kaavyus, okcudom cepullV [loHamue 06
ocHosaHusx. Posab pacmeopos 6 npupode u 8 JHCU3HU
yesoseka. Kpyzosopom eodbl 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BOA. OXpaHa M 04MCTKA IPUPOAHBIX BOJ,.

JemoHcTpauunm

JJIeKTPOJIN3 BOJbl; CHHTE3 BOJIbI; B3aUMOJENHCTBHE BOJBI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BAaHUE
BHUJleOMaTepUasoB).

PacTBopeHue BelllecTB ¢ pa3JIMYHON PacCTBOPHUMOCTLIO.
HccnepoBanue pacTBOPOB KUCJIOT U 1jeJI0UeH C TOMOLIbI0
WH/MKaTOPOB.

Na6opaTopHble U NpakTU4ecKkue paboTbl
Ilpakmuueckas paboma:

Ne 6. [IpuroToB/ieHUE PacCTBOPOB C ONpee/IEHHON
MacCcoBOM JloJIell paCTBOPEHHOTI0 BelllecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PAaCTBOPUTEJIS B
HPUPOJHBIX NPOLeccax C ONOPOH Ha IJIaH U CXEMY.

CoCTaBJIITh YpaBHEHHUsI XUMUYECKUX PEaKLUH C y4acTHEM BOJbI C OTTIOPOH Ha CXeMY.

O6BACHATD CYLIHOCTD 9KOJIOIMYECKHX IIP006JIeM, CBA3aHHBIX C 3arpsA3HeHHeM IPUPOJHBIX BOJ,
CrocoGbl OYMCTKHU BOJbI OT IPUMecel, Mephbl 110 OXpaHe BOJ| OT 3arpsi3HEHHUsI I10CJIe
Ipe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHaia.

[I1aHUPOBATD U OCYLIECTBJISATh HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, TIPOBOAUTD
HabJI0/IeHus, 1e/1aTh BbI-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA 10/, KOHTPOJIEM T1e/1arora, C UCIoJIb30BaHUEM KJIHIIIE,

CnesoBaTh NpaBuiIaM 6e30MacHON paGoThI B 1a60PAaTOPUH NP UCIOJIb30BAHUU XUMHYECKOH
HOCYZAbl U 060pYyA0BAaHUS 110 KOHTPOJIEM ITeJjarora.

[TpOBOAUTH BBIYMCJIEHUS C IPUMEHEHHEM [TOHATHS «MacCoBasi 0J151 BEL,eCTBA B pacTBOpe» C
onopoi Ha GOpPMYJIbL.

Hcnosib30BaTh NpU BBINOJIHEHUH YIeOHBIX 3a/laHUH U B ITpoOLiecce UCCIe0BaTeNbCKOH
JlesITeJIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIUTEPATYPY XMMHYECKOTO COZlep>KaHHsl, ClIpaBOYHbIE
MaTepuasel, pecypcbl UHTEepHeTa [0/ pyKOBO/CTBOM Ie€/jarora.

BricTpanBaTh pa3BépHyThIe MHCbMEHHbBIE U YCTHBIE OTBETHI € ONIOPOM Ha HHPOPMALUIO U3
y4eOHMKA U CIPAaBOYHBIX MaTepHaJoB, TPAaMOTHO HCI0JIb30BATh U3yYEeHHbIH MOHATUHHBINA
anmnapat Kypca XMMHH 110cJIe IpeiBapyUTeNbHOT0 CTPYKTYPUPOBAHUS MaTepHaJa.

Tema 8. JneKkTpoIUTHYECKAS
aucconmanus. XuMuieckue
peaknuu B pacTBOpax

(549)

Teopus 3JEKTPOJUTHUECKOU
DIeKTpoaUTHYECKAs

JIACCOIHAITUH.

JAucconyanus. 3HeKTpOJII/ITI)I u

HEDBJICKTPOJIUTHI. KaTI/IOHI)I, aHHOHEBL. Mexanusm duccouuauuu
eeujecme C pa3iudHbIMU sudamu xumuyeckou ceazu. Ilowsmue
ocmeneru ()MCCOL;MLZL;MM. CHuIIbHEIE U c1a0bIe DJICKTPOJIUTHI.
Peakmun woHHOTO obmeHa. YcimoBus MIPOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00OMEHa 1o xoHma. IloaHEbIe B coxpaméHHme HWOHHBIC

ypaBHEeHUs peakuuid. XUMHUYECKHEe CBONCTBA  KHUCIIOT,

OCHOBaHHII W CcOJNed B CBeTe IMpEICTaBICHHA 00

3NEKTPOJIMTUIECKON Juccolannu. KauecTBeHHbIE peakiuy Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJOPHI-, OpPOMHUA-, HOIUA-,

cynbdar-, kKapOoHaT-, CHIMKaT-, hocdar- aHHOHBI; THIPOKCHI-

HOHBI, KaTHOHbBI AaMMOHMHWA, MAar"Huda, KajablWUdA, aJKOMHHHUA,

xenesza (2+) u (3+), menu (2+), UKMHKA, TMPUCYTCTBYIOIUE B
BOJIHBIX pacTBOpaXx.

PaCKpblBaTb CMBICJI U3y4YaeMBbIX HOHHTI/II‘/JI, ad TaKXe CMBICJI TEOPpUH 3JIeKTpOJII/ITI/I‘-IeCKOI‘;I
JIMCCOLIMALIMH C OTIOPOM HAa CXEMBI.

OO6BACHATb MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BOJHBIX PaCTBOPOB C HOMOLIbIO IIeAarora.
CocTaBJsATb YpaBHEHUS JUCCOLMALMHU KUCJIOT, LeJI04Yel U COJIeH, MOJIHbIE U COKpAILéHHbIE
VOHHbIE ypaBHEHUS XUMHUYECKUX PeaKLMi HOHHOI'0 0OMeHa.

[I1aHUPOBATD U OCYLECTBJ/IATH HA NPAKTHKE XUMUYECKHEe IKCIIEPUMEHTBI, TIPOBOJUTD
Ha0JII0/IeHus, JleJIaTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIEPUMEHTa N0cJle NpeiBapUTelbHON
pa6oThI.

CienoBaTh NpaBU/IaM 6e30MacHON paboThI B IaGOPAaTOPHUHU MPH UCTIOJIb30BAHUH XUMHUYECKON
MOCy/ibl U1 060PY/I0BaHKSA I10J] KOHTPOJIEM IeIarora.

[Tpou3BOJUTDb BBIUMCIEHHS 10 XUMUYECKUM yPABHEHUSIM.

BricTpanBaTh pa3BépPHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH HAa UHPOPMALHIO U3
y4eOHUKA U CIPABOYHbBIX MAaTePHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA TOHATUUHBIN
anmnapar Kypca XMMHUHU I10CJIe Ipe/iBapuUTe/IbHOIO CTPYKTYPUPOBAaHUA MaTepuraJa.

HWcnosib30BaTh NPH BHINIOJHEHUH yYeOHBIX 33/IaHUM U B IPOIECCe UCC/Ie[0BATENbCKON
AeATeJIbHOCTU HAYYHO-IIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOT0 COAEePXKAHHA, ClIPABOYHbIE
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JleMoHCTpanuu

JdneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIKEHHE HOHOB B 3JIEKTPUYECKOM HOJIE.

OnbIThI, HJIIOCTPUPYIOIME IPU3HAKH IPOTEKAHUS
peaxkL1ii HOHHOTO OGMeHa.

JlaGopaTopHble U NPAaKTU4YeCKHe

pa6GoTsl

JlabopamopHblil onvim:

Peakuuyu MOHHOr0 0GMeHA B paCTBOPAaXx 3JIEKTPOJIUTOB:
cyabdara meau(1l) u ménoun, kap6oHaTa HATPUA U
COJITHOM KMCJIOTBI, peaKLus HeHTpaIu3aL Ul MeXAy
TUAPOKCUAOM KaJIUA U COITHOH KUCTOTOM.
Bouryucaenus

— 110 ypaBHEHUSIM XUMHYECKHUX peaKLUH

MaTepHaJibl, peCypcCbl I/IHTepHeTa nocjie KOHCyJIibTallUU C neJaroroM

Tema 9. OCHOBHBI€E KJIACChI
HeopraHu4ecKnx
coeUHEHUH

(114)

Knaccudukanus HeopraHu4eckux coeJUHEHUH.

OKcHABL: COCTaB, KJacCUPUKaLUA (0OCHOBHbIE, KUCIOMHDbIE,
am@pomepHble, Heco1e06pasyowue Ha npumepe okcuda
yenepoda Il u okcuda asoma 1), HoMeHKIaTypa [TosyyeHue u
XUMHYeCcKHe CBONCTBA OKCUAOB (B3aUMO/ieicTBYE C
BOJIOH, KUCJIOTAMH, LIEJI04aMHu ).

OcHOBaHHUSA: COCTaB, KJaccupuKauus (1ea044 U
HepacTBOpPUMble OCHOBAHHUS), HOMEHK/IATYpa, pusndeckue
Y XUMHYeCKHe CBOMCTBA (B3aMMO/leHCTBHE C OKCUAAMHU
HeMeTaJ/IIOB, KUCI0TAMHU, COJIAMHU), CNOCOObI NOAYHEHUS.
KucoTsl: cocTas, KjaccuduKalys, HOMEHK/IATypa,
dusnyeckre U XMMHUYeCcKHe CBOMCTBA (B3auMoJielicTBUE C
MeTaJlJIaMH, OCHOBHBIMHU OKCH/IaMH, OCHOBaHUSIMH,
COJIIMM Ha IIPUMepe COJITHOW U CEPHOU KHUCJIOT), Cnocobbl
nosy4eHusi. P ak THBHOCTH MeTaJlJIOB.

Couu (cpefiHMe): HOMEHKJIATypa, CHOCO6bI MOJIyYeHus,
B3aMMO/JeHCTBHe CoJlel C MeTalJIaMH, KUCJI0TaMy,
1leJ109aMH U COJISIMU.

['eHeTHYecKas CBA3b MeX/y KJIacCaMH HeOpraHUYeCcKuX
coefrHeHUl. [eHeTH4eckue psabl. [loHsmue 06
am@pomepHbix 2udpokcudax (Ha npumepe LUHKA U
aNMUHUS): XUMUYecKue ceolicmeaa e3aumodeiicmaue ¢
KUc10mamu u wea04amu, pas/10xceHue npu HazpesaHuu.

JemoHcTpauunu

06pa3ibl HEOPraHMYECKUX BEIleCTB PA3JIMYHbBIX KIACCOB.
B3saumogeiicTBre pacTBopa CEpHOU KHUCJIOThI C OKCU0M
megu(ID).

Peakuyus HelTpaiusayuu.
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Ompenenenre OCHOBHBIX KIIACCOB HEOPTaHUIECKNX COEANHEHHIA MO MIabIoHy.

CocraBiieHHE CXeM CTPOEHHS OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COEMHEHUI Ha OCHOBE
OTIpEICTIEHHSI.

CocraBienne (GpopMyJl OCHOBHBIX KITaCCOB HEOPTaHHIECKUX COSANHEHHI M Ha3bIBaHHUE UX IO
MEXTyHapOIHON M TPHBUATIBHON HOMEHKIIATYpE C HCIIOIb30BAaHUEM ONPEICTIECHHS 1 TaOIHIIbI
PacTBOPUMOCTH.

KrnaccuduimpoBanue n3y4aeMbIX BELIECTB 110 COCTABY U CEOLCMEAaM C OTIOPOI Ha ONpEeIeHN,
CXEMBI ¥ TaOJIHIly PaCTBOPUMOCTH.
CocraBiieHue TaGJ’ll/ILll)I TFEHETUYCCKUX PSAAOB U CXEMBbI «I'eHeTHYECKast B3aUMOCBSI3b OCHOBHBIX

KJIaCCOB HEOPIaHMUYECKUX COCIMHEHHIH» 0] PYKOBOACTBOM I1€arora.

Hporﬂosnposaﬂne CBOMCTB BCIICCTB HA OCHOBC O6l_ul/IX XHMHYECKHX CBOMCTB M3YYCHHBIX KJIaCCOB,
TPYIII BEIIECTB, K KOTOPBIM OHHU OTHOCSTCS C HCIOJIB30BaHNEM cXeMbl «[ eHeTHueckast B3aMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKUX COSTHHEHUIT» IO/ PyKOBOJICTBOM II€/Iarora.

CocraBieHue MOJICKYIAPHBIX YPaBHEHUH peaKui, WIIIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA
H3Y9IEHHBIX KJIACCOB U CHOCOObI NOJIYYeHs BEIECTB U3YICHHBIX KIIACCOB, TPYIIL, a TAKKe
MOATBEPIKAAIONINX TeHETUIECKYIO B3aUMOCBSA3b MEXK1y HUMH, C OTIOPOi Ha BepOabHYIO CXeMY B
Ka4yeCTBE 3pUTEIBLHON OMOPBI.

CocraBieHne MOJIEKYIISIPHBIX YPaBHEHHH peakIHii 0 CXeMaM ¢ MpeIBapUTENbHBIM 00CYKIEHUEM
BBIOOpA pPearupyronux BeIeCTB.

Brruncnienne o ypaBHeHUSIM XMMHUYECKUX PEAKIMI KOJIMIECTBa, 00bEMa, MacChl BEIIeCTBa 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEAKIIH 110 alTOpUTMY.

[InannpoBaHKe U OCYIIECTBICHHE Ha MPAKTHKE XMMHYECKOT0 SKCIIEpUMEHTa ¥ HaOJIFOJEHHS 110
PYKOBOJCTBOM YUUTEJS.

DopMynHpoBaHUE BBIBOAOB IO PE3YIbTaTaM SKCIIEPUMEHTA C HCIOIb30BaHUEM OMOPHBIX CIIOB.
DopmynHpoBaHUE C TTOMOIIBIO NIEIArora U BEIIOJTHEHUE PaBUII 6€30MacHoi paboTh B TabopaTopun
TIPU UCTIONB30BAHMH XHMHUYECKOH TOCY Bl ¥ 000PYAOBAHHSI.

Hcnionp30BaHue Mpu BEIMONHEHNH YIeOHBIX 3aaHHI U B IPOLIECCE UCCIIEN0BATENbCKOM AESITENbHOCTH
HAY4YHO-IIONYJISIPHOU JINTEPATYPbl XUMUYECKOT'O COJEP KaHUs, CIIPABOYHBIC MaTepPHaIbl, PECYPChI
WurepHera, ocymiecTBIeHHE BEIOOpaA MO/ pYKOBOJCTBOM HaCTaBHHKA.




BbiTecHeHue OJHOro MeTaJijla APYIrMM U3 pacTBOpa COJIH.

Na6opaTopHble U NpaKTU4ecKkue paborbl
JlabopamopHbvle onbimbl:

B3auMogelicTBHEe KMC/IOT C METa/JIaMU.

[TosryyeHne HepacCTBOPUMBIX OCHOBaHUH.
B3aumogeiicTBre HEpacTBOPUMbIX OCHOBAHHUM C
KHUCJIOTaMH.

PaznoxeHue rugpokcuaa meau(ll) mpu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PerieHue sKciepUMeHTaIbHBIX 33/ja4 110 TEMe
«OCHOBHBIE KJIaCChl HEOPraHUYEeCKUX COeJUHEHU».

BbiyucneHusi
— 110 YPaBHEHUAM XUMHUYECKHUX peaK]_[I/Iﬁ

BoicTpanBaHue pa3BEPHYTHIX MMCEMEHHBIX U YCTHBIX OTBETOB € ONOPOH Ha HH(POPMALUIO U3
y4eOHHKa ¥ CIPABOYHBIX MAaTePUAJIOB, IPAMOTHOE MCII0JIb30BaHIE U3YYEHHOTO MOHATUHHOIO
anmapara Kypca XMMHH C HCIIO0JIb30BaHHUEM IIJIaH4, OIIOPHBIX CJIOB, allTOPUTMA.

Paspgen 3. Bew,ecrBo u xumuyeckme

peakuum, 44

Tema 10. Xumunueckune peakuuu.
OCHOBHble 3aKOHOMEPHOCTU
XMMUUYECKUX peaKumii (44)

Tonsmue o CKopocmu XUMUYECKOU peaxkyuu. (DdeOpbl,
sausowue Ha CKkopocmo XUMUYECKOU peaxkyuu. Tlonusmue o
COMOCEHHbIX U 2eMEePOCeHHbIX PpeaKyuslx. Tlonsmue 06

o6pamuMblx u Heo6pamuMb1x XUMUHYECKUX  peaKyusx.

Tonsmue o XUMUYECKOM pasHosecuu. CM@W@HH@

XUMUYECKO2cO  paBHO6eCUs. (DaKWlOpbl, eausiowue  Ha

CKopocmb XUMUYECKOU peaxkyuu u noJjiodxspceHue Xumu4eckozo
pasrHosecusl. Kﬂaccuqbukauuﬂ XUMU4eckKkux pealmuﬁ no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBICH H3y4aeMbIX MOHATHH U IPUMEHSATH 3TH MOHATHS IPH ONMCAHUU CBOICTB BEILECTB U
UX IpEeBpaIlCHUH.

KnaccupuimpoBaTs XUMHYECKHE PEAKIIMH 110 Pa3IM4YHBIM HPH3HAKAM.

Y cTaHaBIMBAaTh 3aBUCHMOCTh CKOPOCTH XUMUUECKOH PEAKIH OT PA3IUYHBIX (AKTOPOB MO
PYKOBOJCTBOM YUHTEISI.

[IporaO3upoBaTh BOZMOXKHOCTH MPOTEKAHHS XMMHUYECKUX MPEBPAIIEHIH B Pa3IMIHBIX YCIOBHUSX HOCIE
TIpeBapUTEIILHON pabOTHI.

DnpenenaTs okucIUTENs U BoccTaHoBUTENb B OBP.

CocTaBnsATh 2JIEKTPOHHBIN OalaHC peakuy.

[Ipou3BOANTH BEIYUCIEHNUS IO XMMHUYECKAM YPAaBHEHHSM TI0 aJlTOPHTMY.

BbicTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MH(POPMALUIO U3 y4eOHHKa U
CIPaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIIOIb30BATh U3y4IEHHBIN MOHATHHHBIN armapaT Kypca XUMUH
TOCJIE IPEIBAPUTENHHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Vcrionp30BaTh Y BBITOJIHEHUH YI€OHBIX 3aJaHIH U B IIPOIECCE NCCIEN0BATENbCKON eI TEIbHOCTH
HaYYHO-TIOMYJISIPHYIO JIATEPATypy XUMHUIECKOTO COJCPKaHuUs, CIIPAaBOYHBIC MaTepHAIbl, PECypCHI
HnTtepHeTa nocie KOHCYIbTallAH C IIEJarOroM.

PacKpbIBaTh CMBICIT H3y4aeMbIX MOHITHUH, a TAK)Ke CMBICI TEOPUH 3JIEKTPOIUTHYESCKON IUCCOIUALNH C
OIOPOH HA CXEMBI.

DOBACHATH MPUUYHHBI NEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB C MOMOIIBIO TIEAArora.

CocTaBiATh ypaBHEHUS AUCCOLMAINN KUCIIOT, IENI0Yeil M COJICH, ITOTHBIC ¥ COKPAIEHHBIC HOHHBIE
YPpaBHEHHUS] XMMHYECKUX PEaKIUii HOHHOTO 0OMeHa.

[L1aHpPOBATh U OCYIIECTBISTh HA IPAKTUKE XUMHIECKHE YKCIIEPUMEHTHI, IPOBOJUTH HAOIIOICHUS,
JIENIaTh BBIBOJBI MO PE3YNIbTaTaM 3KCIIEPUMEHTA MOCIIE MPeIBAPUTENBHON paboTHI.

CienoBathb npaBuiiaM 6e30mMacHON paboTHI B 1a0OPaTOPHUHU MIPU HCIIOIb30BAHUN XMMUYECKOM IOCYABI U
000py10BaHUsI O] KOHTPOJIEM Iearora.

[Tpou3BOANTH BEIYUCIIEHNUS IO XMMHYECKHM YPaBHEHHUSIM.

BrICTpanBaTh pa3BEPHYTHIE MICEMEHHEIE M YCTHBIE OTBETHI C OTIOPOi Ha HH(OpMAIHIo U3 yIeOHUKA 1
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CIPaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIIOIb30BATh H3YUEHHBII TOHATHIHHBIN anmapaT Kypca XUMHUU
TMOCJIE IPEIBAPUTENBHOTO CTPYKTYPUPOBAaHUS MaTepUaa.

Vcrionp30BaTh Y BBITOJIHEHUH YIeOHBIX 3aJaHUH U B IIPOIECCE NCCIEA0BATENbCKON eI TEIbHOCTH
HAY4YHO-IOIYJISIPHYIO JINTEPATYPY XUMHUECKOTO COJEPAKAHUS, CIIPABOYHbIE MaTEpUAIIbL, PECYPChI
HuTepHeTa nocie KOHCYNbTallUU C IeJaroroM

9 KIIACC

(2 4 B HEnemM0, Bcero 68 u)

MpumepHble TeMbl,
pacKpbiBaloLme AaHHbIN pasaen
nporpammbil,

M KOJINYECTBO 4acoB, OTBOAUMOE
Ha UX U3y4YeHune

OcHoBHOe cogeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paspes 1. BemecTBo M xXuMnyeckue peakuuu (104)
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IloBTOpEHME U yriyOJ/IeHHe
3HAHUM OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(1049)

[lepuoauueckuii 3akoH. Ilepuonnueckas cucrema XMMHYECKHX
anemenToB J{. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHCHUU CBOMCTB XUMUYECKUX
9JIEMEHTOB TIEPBBIX TPEX NMEPHOIOB, KNS, KBNS U HX
COEJIMHEHUI B COOTBETCTBUH C IIOJIOKEHUEM IJIEMEHTOB B
NePUOJHYECKOH CUCTEeME U CTPOCHUEM HX aTOMOB.
Knaccuduxanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIEeCTB
(MeXIyHapoIHas ¥ TpHBHAbHAs). XMMHUUECKUE CBOICTBA
BEIL[ECTB, OTHOCAIINXCS K Pa3NIUYHBIM KJIaccaM
HEOpPraHM4eCKuX coeuHeHull. I'eneTnueckas cBsA3b
HEOpraHU4YeCKUX BELECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBS3U M TUIIBI
KPUCTAUINYECKUX PELIETOK. 3a6UCUMOCTb CBOLCME 6eujecme
OM UX CMPOEHUSL.

XUMHUECKUE PEAKIHN. KIACCU(PUKAINST XUMUIECKUX PEAKIIH
0 Pa3INIHBIM OCHOBAHHSM.

Teopust aMEKTPOIUTUYECKON TUCCOLUALH

JleMoHCTpanuu

1. Mojesv KpUCTa/VIMYeCKUX PeIléTOK HeOPTaHUYeCKUX
BelleCTB.

2. KopoTkonepnoHas 1 JUIMHHOIIEPHOIHAS (GOPMBI
Ilepnoanueckoil cUCTEMBbl XMMUYECKUX DJIEMEHTOB

JI. . Menneneesa

IMpakTnyeckas paborta Ne8 «Peakiun HOHHOTO OOMEHa)
IMpakTnyeckas pabota Ne 9 «KauecTBeHHBIE peaKIIMU Ha HOHBI
B pactBope".

KontponbsHas padota Ne6 «INeKTpOTUTHYESCKAST TUCCOIIAAIIHS

XapaKTepu30BaTb XUMHUYECKHE 3/1eMeHTHI IePBBIX TPEX ePUO/0B, KaJHs U KaJbLs 10 UX
noJioxkeHuto B [lepuogudeckoii cucreme /l. . MeHzesieeBa c onopoit Ha aJrOpUTM.

KnaccuduunpoBaTh ¥ HasblBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX KJIaCCOB C ONOPOM Ha
cxeMy, TaGJIMILy paCTBOPHMOCTH.

OnuceiBaThb 0611IMe XUMHUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB, IOATBEPKAATh
CBOWCTBA NPUMepPaMH MOJIEKYJISIPHBIX YpaBHEHUM XUMUUECKUX PEaKIUI C OIIOPO Ha CXeMY.

OnpezenaTb BUJ XMMHUYECKOU CBAA3M U THUI KPUCTAJIMYECKOHN PeIléTKH BellecTBa C OIOpOi Ha
cxemy.

[IporHosupoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHU 10cJ/e NpeJBapUTETbHOTO
pas6opa.

BeicTpanBaTh pa3sBépHyThIe NIUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
nHdopMal o U3 yue6HHUKA U CIPAaBOYHBIX MaTepHUaIoB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN
NOHATHUHHBIN aNnapaT Kypca XUMHUH.

Hcnosib30BaTh NpHY BLINOJHEHUH Y4eOHBIX 3alaHUI U B ITpoliecce HCclef0BaTeIbCKOM
JleATeJIbHOCTH Hay4YHO-MONYJIPHYIO JINTEPAaTypy XMMHUYECKOTO COZepKaHHs, CIpaBOYHbIe
MaTepHasel, pecypcbl UHTEepHeTa N0/ pyKOBOACTBOM Iejarora.

PackpsIBaTh CMBICH TEOPUH TEKTPOIUTHUECKON Aucconuanuy. OObACHATh NPUIHHBI

3JIEKTPOIIPOBOAHOCTH BOJHBIX PACTBOPOB;

CocTaBiATh ypaBHEHHS JUCCOIMAIIMI KHCIIOT U LIET0UeH, MONHBIE U COKpPALIEHHbIE XUMHUECKUE

YPaBHEHUS] XUMHYECKUX PEaKIMii HOHHOTO 0OMeHa.

Pasaen 3. HemeTasiibl

U UX cOeAUHeHus (24 1)

Tema 3. O61mas
XapaKTepUCTHUKaA
XHUMHUYECKHUX 371eMeHTOB VIIA-
rpynimsbl. ['ajioreHbl

(44)

0O611as xapaKTepUCTHKA rajsoreHoB. 0CO6eHHOCTH
CTPOEHHS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX
cTeneHu okucjaeHus. CTpoeHue U pU3HYecKre CBOMCTBA
MPOCTBIX BEleCTB — raJoreHoB. XHMHUYeCKHe CBOHCTBA Ha
npuMepe xJjiopa (B3auMo/IeiCTBYE C MEeTa/JIaMH,
HEMeTaJIJIaMU - BOJOPOJIOM U KUCJIOPOAOM,
wesaouamu).XnopoBoopo. CossiHasi KUCIOTa,
XUMUYECKUE CBOWCTBA, No/1y4eHue, IpUMeHEeHHE.
KauecTBeHHbIEe peaKLiU1 Ha raJIoTeHU/-UOHBL. Jelicmsue
X/10pa u X210p0800opoda Ha Op2aHU3M He/108eKd.

OOBSACHATD 061IIMe 3aKOHOMEPHOCTU B U3BMEHEHUH CBOMCTB HEMETAJIJIOB U UX COE/JTUHEHUH B
npejiesiaXx MaJbIX IEPUO/IOB U TJIAaBHBIX MOArpy [lepuoanyeckod CHCTeMbI XUMHUYeCKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX aTOMOB C MUCIIOJIb30BaHHUEM CXEMBI.

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BEIIECTB raJIoTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELeCTB (XJI0POBOI0PO/A, XJIOPH/IA HATPHUS ), CIIOCOOBI UX
MOJIy4YeHUs], IpYMeHeHHe U 3HaYeHHe B IPUPO/Ie U )KU3HH YeJIOBeKa Mocie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpenenisiTh raJlOreHU/I-UOHBI B PACTBOPE C UCII0JIb30BaHUEM Ta6JIUIIbI "XapaKTepHbIe
peakIyuy Ha aHUOHBI".

[l1aHUPOBATH U OCYLIECTBJATH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, TPOBOIUTH
HaGJII0/IeHHs, [1eJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMeEHTA MOCJIe IPe/BapUTeIbHON
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BakHermue XJIOpHUABI U UX HAXO0XKJAEHHEe B IpUpoJe.

JleMoHCcTpanuu

BujeoMaTepuasbl: rajoreHbl U UX COeJUHEHHSL.
OGpa3sibl XJIOPU/OB.

JlaGopaTopHbIe U NpaKTHYeCKHe padoThl
JlabopamopHulil onvim:

PacrnosHaBaHHe XJI0PU/I-HOHOB.

paboThL.

CsieoBaTh IpaBUJIaM 6€30MacHON paboThI B 1a60PAaTOPUX HPU UCII0JIb30BAHUH XMMUYECKOH
HOCYZbl U 060pY/L0BaHUS N0/, PYKOBOZCTBOM Iearora.

BbicTpanBaTh pa3BEépHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH HA MTHPOPMALUIO U3
y4yeGHHUKA U CIPaBOYHbIX MaTEpPHAJIOB, TPAMOTHO HCI0J1b30BATb U3YYEHHBIH OHATHHHBINA
anmapar Kypca XUMHUHU.

Hcnonb30oBaTh NpHY BEINOJHEHUH yYeOHBIX 3aZlaHUH U B TPoLiecce UCCIe0BaTeNbCKON
JlesITeJIbHOCTH HAyYHO-IONYJIIPHYIO JIMTEPATYPY XMMHUUECKOT0 COAePKaHUs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHETA

Tema 4. O61as
XapaKTepUCTUKaA
XMMHUYECKHUX 3J1eMeHTOB VIA-
rpynnsl. Cepa u eé
coeguHeHu (5 4)

0611as XapaKTepUCTHUKA 3/1eMeHTOB VIA-rpynnel.
OcoGeHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JJIs1 HUX CTENEHU OKUCIeHUs. CTpoeHue U
¢dusnyecKre CBOMCTBA NPOCTHIX BELECTB — KUCI0pOJA U
cephbl.

AnnoTrponHbie MOgUPUKALMY KUCI0POJA U CEPBI.
XuMudeckue cBoiicTBa cepbl. CepoBOJIOPO/JI, CTPOEHHE,
du3MIecKre U XUMHYECKHE CBOHCTBA (KUCIOTHbBIE
BOCCTaHOBUTeJbHBIE). OKCUABI Cephbl KaK MpeCTaBUTEN
KHCJIOTHBIX OKCH/10B. CepHast KUCI0Ta, pusnyeckue

Y XMMHUYeCKHe CBOUCTBA (001He KaK NMpeICTaBUTE s
KJIacca KUCJIOT U creliudruiecKre), IpuMeHeHHe.
CepHuUcTas KMCJI0TA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noJiyveHus cepHoll kucaombl. COJIA cCepHOU
KHUCJIOTBI, Ka4eCTBEHHAs! peaKLUsl Ha Cy/IbdaT-HOH.
Haxoxx/ieHue cepel U eé coeAUHEHNH B IPUPO/E.
Xumuueckoe 3azpsisHeHUe OKpyxcaroujel cpedsl
coeduHeHUsIMU cepbl (KUcsa0mHble doxcou, 3a2psi3HeHUe
803dyxa u 8000€M08), cnocobbl e20 npedomepaujeHusl.

JleMOHCTpanuu

Kosneknuu (BugeomMaTepuasbl): cepa v eé CoeIUHEHUs.
06yryiMBaHHe caxapa Mo/ 1eCTBUeM
KOHLIEeHTPUPOBAaHHOMW CEPHOU KHUCIOTHI.

JlaGopaTopHbIe U NPAaKTUYeCKHe paGoThl
JlabopamopHble onbimbl:

O6GHapyxeHHUe CyJIbdaT-UOHOB.

B3auMogelicTBue pa36aBJeHHON CEPHON KUCJIOThI C
LIMHKOM. BoIyucaeHus

10 ypaBHEHUSIM XUMHUUECKUX PeaKLUi;

O6BsACHATD 061IMe 3aKOHOMEPHOCTH B U3MEeHEHHUH CBOUCTB 3J1eMeHTOB VIA-rpynnel u ux
coeiMHEHUH
C Y4E€TOM CTPOEHHUS UX aTOMOB C ONIOPOM Ha cxeMy "M3MeHeHUe paJiuyCcoB B OArpynmnax".
XapaKTepu3oBaTb PU3HUeCKHe
Y XUMHUYeCKHe CBOHCTBA MIPOCTOTr0 BeI[eCTBA CePbl U e€ coeJUHEeHUH (cepoBoj0po/a, OKCHU/I0B
Cepbl, CEpHOU KUCJIOTHI, Cy/Ib}ATOB), CIOCOOBI UX MOJyYeHHUs, IPUMEeHEeHUe U 3HaYeHUe
B IIPUPO/Ie U )KU3HU YesI0BeKa C OITOPOM Ha CXeMY U IJIaH.

OnpeaensiTe HaJN4YMe CyabdaT-HOHOB B PacTBODE.

OO6BACHATD CYIHOCTD 3KOJOTMYECKUX IPOGJIEM, CBSI3aHHBIX C TepepaboTKON coeiMHEHUH cephbl
nocJie CTPYKTypUPOBaHUsl MaTepHasa.

[11aHUpOBaTh U OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIepPUMEeHThI, TPOBOJUTb
Hab6JII0IeHus, e/1aTh BBIBO/BI 10 pe3y/ibTaTaM 3KCIIepUMEHTa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThI B 1IaGOPAaTOPUHU IPU UCTOJIb30BAHUH XUMHUYECKON
nocy/ibl U 060pyA0BaHUS 110/ PyKOBOACTBOM Iefarora.

[IpousBOAUTE BEIYMC/AEHHUS 10 XUMUYECKUM YPAaBHEHHUAM 110 aITOPUTMY.

Hcnosb30BaTh NpHY BBINOJHEHUH yUe6OHBIX 3aJaHUH TEKCThI yyeGHUKA, CIPaBOYHbIe
MaTepuassl ([lepuoanyeckyro cucTeMy XMMUYeCKUX 3eMeHTOB /. V. MeHzesieeBa, TabiuIy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUH PAJL HAllpSXKeHU
MeTaJJIoB).

Hcrosip30BaTh IIPY BBINOJHEHHUH Y4e6-

HBIX 33/J]JaHUH U B ITpoliecce UCCIe[0BaTelbCKOM e TeJIbHOCTH HayYHO-MONYJIAPHYIO INTePaTypy

XUMHUYECKOT0 COZlep>KaHHUs, CIPaBOYHbIe MaTepHaJbl, pecypckl MHTepHeTa

1oc/ie KOHCYJIbTALMH C I1elaroroM
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Tema 5. O61mas
XapaKTepUCTUKaA
XMMMUYECKHX 3/1IeMeHTOB VA-
rpynibl. A3oT, docdop u ux
coeUHEeHMs

(74)

0611as XapaKTepUCTHUKA 3JIeMeHTOB VA-rpynnsl.
OcoGeHHOCTH CTPOEHHS AaTOMOB 3TUX 3J1EMEHTOB,
XapaKTepHbIe /Il HUX CTeNeHU OKUCIeHUS.

A3soT, pacnpocTpaHeHue B IpUpoJe, U3nuecKue u
XMMHUYeCcKHe CBOMCTBA (B3aUMOJEHCTBUE C METAIAMH U
HeMeTaJlJIaMM - KHCJIOPOZ0M U BoZopoioM). Kpyroeopor
a3oTa B IpUpoJE.

AmMuak, ero pusnyeckre U XMMHUYECKHEe CBOMCTBA
(oxHceHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBoOpa),
nosy4yeHue v npuMeHenue. Coi aMMOHUS, UX QU3UIECKHE
Y XMMHUYeCKHe CBONCTBA (pas3JioiKeHHe, B3aUMO/leCTBUE
CO LIeJI04aMu), IpuMeHeHHe. KayecTBeHHast peakiiys Ha
HMOHBI aMMOHHUSI.

A30THas KUCJI0Ta, e€ GU3nyecKre U XUMUYeCKHe CBOMCTBA
(oburre kak mpeCTaBUTENSA KJacca KUCIOT U
cnenuduryeckue). A3oTUcTas KucjaoTa. Mcrnoab3oBaHue
HUTPATOB U COJIeH aMMOHHUS B KaueCTBE MUHEPAJIbHbIX
yA06pEeHUH.

Xumuueckoe 3azpsi3HeHUe oKpyxcaroujell cpedol
coeduHeHUsAMU a3oma (Kucsao0mHule 00xou, 3a2psi3HeHUe
8030yxa, no48bl U 8000EM08).

®ocdop, anromponnsie modugukayuu gocgopa,
dusnueckre U XUMHYECKHe CBOMCTBaA (B3aUMO/IeCTBHE C
MeTa/UIaMU, HeMeTaJllIaMU, KOHYeHMpUpo8aHHOU a30MHoll
U cepHoll Kucaomamuy).

Okcug pocdopa(V) u dpochopHas kucioTa, GU3nUEeCKUe U
XMMHYeCcKHe CBOMCTBa, nosyyeHue. KauecTBeHHas
peakuus Ha pochaT-HOHBIL.

HUcnosb3oBaHue ¢pochaToB B KaueCTBe MUHEPAJIbHBIX
yA006peHU. 3arpsisHeHHe PUPOJHBIX BOJJOEMOB
docdaramu.

JleMoHCTpanuu

Kosnneknuu: pocdop u ux coeAUHEHUS.

B3aumozieiicTBre KOHLIEHTPUPOBAHHOU a30THOU KUCIOThI
C MeJib1o.

JlaGopaTopHbIe U NPAKTUYeCKHe PaGoThI
JlabopamopHbie onbimbl:

1. B3auMogelicTBHe cojiei aMMOHHUS C I[E10YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3iaMy a30THBIX U PocHOPHBIX
yA06pEeHUH.

Ilpakmuueckas paboma:

Ne 10. [TonyyeHre aMMuUaKa, U3y4yeHHe ero CBONCTB.

O6bsACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-Ipyninbl U UX
coeIJMHEHUH € y4ETOM CTPOEHHUSA UX ATOMOB.

XapakTepHu3oBaTb GU3NYECKHE U XUMHUYECKHe CBOMCTBA NPOCTHIX BelllecTB a3oTa U ¢ocdopa U
UX coeJUHEHUH (aMMHaKa, cojled aMMOHHUS, a30THOH KHUCJIOThI, HUTPATOB, OKCH/A
docdopa(V) u docdopHoii kucaoTel, hocdaToB), CHOCOOHI UX MOJYIEHHs], IPUMEHEHHE U
3Ha4yeHHe B IPUPOJie U )KU3HU YesI0oBeKa C UCII0JIb30BAaHUEM CXEMBI.

OnpefensaTb MOHbI aMMOHHUA U GochaT-UOHBI B PACTBOPE C UCIOJIb30BAaHUEM TAOIHIIbI
"XapakTepHble peaKLM1 Ha KATUOHbI U aHUOHBI".

O6'BSCHATD CYLIHOCTb 9KOJIOTHYECKHUX NTP06JIEM, CBI3aHHBIX C HAX0X/AeHUEeM COeJUHEHUH
asoTta u pocdopa B OKpy:Karolel cpeje.

[I1aHMpPOBATb M OCYLIECTBJAATD HA MPAKTHKE XMMUYECKHE 3KCIIEPUMEHTBI, IPOBOAUTD
Hab6J110/leHus, eJ1aThb BBIBOABI 10 pe3yJIbTaTaM 3KCIepU-MeHTa.

CnefoBaThb npaBusiaM 6e30MacHOM paboThl B 1IaGOPATOPUU MPH UCMOIb30BaHUHY XUMHYECKOH
HOoCyZbl M 060pyJ0BaHUA.

[Tpou3BOJUTD BBIUMC/IEHHS 10 XHMHUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NpY BLINOJHEHUH Y4eOHbIX 3aJaHUH TEKCTbI y4eOHMKA, CIPAaBOYHbIe
MaTepHasbl (TepUoJUIeCcKyI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOB /|. M. MeHesieeBa, Tabiuiy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIEH B BOJie, 3JIEKTPOXHUMUYECKUH PsJ| HAPSKeHUH
MEeTaJJIOB).

Hcnosnb30BaTh NpY BhIMOJIHEHUH yUeGHbBIX 33/JlaHUH U B TPOLIECCE UCC/IEJ0BATETbCKON
JleATeIbHOCTH HAyYHO-TIONYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZIEPXKAHUSI, CIPAaBOYHbIe
MaTepHasbl, pecypcbl HHTepHeTa NnocJie KOHCY/IbTAlMH C e/JaroroM
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Buruuciaenus
— [0 YpaBHEHHUSIM XUMHUY€ECKUX peaKL Ui

59




Tema 6. 061125 XapaKTepuc-
THKa XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa u KpeMHHUH U UX
coeAUHEeHUs

(84)

Yraepog, assoTponsble Mogudukanuu (rpadpur, aimas),
pacnpocTpaHeHUe B IpUpo/Je, puanyeckre U XMMUYeCKre
cBoiicTBa. Afcop6uus. KpyroBoport yriepo/ia B mpupo/ie.
Okcu/ibl yriaeposa, ux Gusndeckrie U XuMU4ecKre
CBOICTBA (B3aUMO/IeiiCTBHE C META/IAMH, HEMETAJJIaMH,
KOHYeHmMpupoe8aHHoll a30mHoli u cepHoll Kucaiomamu), ux
JleiCTBUE Ha KUBble OPraHU3Mbl, N0yYeHUe

Y IpuMeHeHHe. IKo102uteckue npob.ieMbl, C8s13AHHbIE C
okcudom yzaaepoda(lV); czunomesa 24106a16H020
nomenJ/ieHuUsi KAUMama; napHuUKogwlil sggexm.

YrosipHas KUCI0TA U €€ CoJTH, UX QU3NIecKre U
XUMUYEeCKHe CBOUCTBA, N0/yYeHUe U IPUMEHEHHUE.
KayecTBeHHas peakuus Ha Kap6OHAT-UOHBI.
Hcnosv3osaHue kap6oHamos 8 6bimy, MeduyuHe,
NpOMbIWIEHHOCMU, CeAbCKOM X03silicmae.

KpemHuH, ero pusnyeckre 1 XMMU4ecKre CBOUCTBA (Ha
npuMepe B3auMOJIeHCTBHS C MeTa/UIaMH M HeMeTaJlJIaMu),
nosyyeHue u npuMeHeHue 8 31eKmpoHuKe.

CoeduHeHusi kpemHusi 8 npupode. Obujue npedcmasieHus 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
uCcno/1vb308aHue 8 Obimy, MedUYUuHe, NPOMbIULAEHHOCMU.
Baoic-Heliwue cmpoumeibHble Mamepuasl: Kepamukda,
cmekK/10, yeMmeHm, 6emoH, sces1e306emoH. [Ipo6aembl
6e30nacHO20 UCN0/1b308AHUSI CMPOUMENbHBIX MAMeEPUA/108
8 N08cedHeBHOU HCUSHU.

JeMoHCTpauuu

Mojeu KpUCTa/UTMYeCKUX PeII&TOK aaMasa, rpaduTa,
MOJIEKYJIbI QYJIIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yraém. [IpoTusoras.

BI/ILLeOMaTepl/IaJIbI: CHUJINKAaTHAaA NPOMBIIIJIEHHOCTb.
Mogesin MoJieKyJ1 OpraHU4YeCKUX BelecTB.

JlabopaTopHble U NpaKTU4YeCKUe paboThl
JlabopamopHblil onbim:

KauecTBeHHas peakius Ha KApOOHAT-HOH.
IIlpakmuyveckue pabombi:

Ne 11. [TosiydyeHMe yIrIeKUCI0r0 ra3a v U3y4eHue ero
CBOMCTB.

Ne 12. Pemienue skcnepuMeHTaJIbHbIX 33124 [10 TeMe
«HemeTasnb».

BuvruucaeHus
10 ypaBHEHUSIM XMMHUY€ECKUX peaK Ui

60

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnbl 1 ux
coeIJMHEHUH C Y46 TOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTLIX BELECTB YIJIeposa U
KPEeMHHS ¥ UX COeJUHEHUH (OKCH/0B yTiepo/ia, yroJbHOM KHCI0Thl, KApOOHATOB, OKCHAA
KPEMHHs1, KpeMHHEBOH KHC/IOTBI, CHIIMKATOB), CIIOCOOBI UX MOJy4YeHUs], IPUMeHeH e
Y 3Ha4YeHMe B IPUPOJie U XU3HHU YeJI0BeKa.

OnpefesATb KAPOOHAT- U CUJIMKAT-

HOHBI B PacTBOpE.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX IPOOJIEM, CBS3aHHBIX C HAX0XKEHUEM YTJIEKUCJIOr0 ra3a
B OKpy’Kalollel cpejie.

[I1aHMpOBATh M OCYLIECTBAATH Ha NPAKTHKe XUMHYECKHe IKCIePUMEHTHI,

[IpoBoAUTb HAGIIOJEHNS, ie/IaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMeHTa 1ocjie
npe/iBapUTebHON PabOTHL

CrnefoBaTh NpaBuiaM 6€30IacHON paGoThl B 1aOOPATOPUU NPH UCNOJIb30BAHUHY XUMHYECKOH
HOoCyZbl M 060py0BaHUA.

Hcnonb30BaTh NpY BLINOJHEHUH Y4eOHbIX 3aJaHUH TEKCTbI y4eOHMKA, CIPAaBOYHbIe
MmaTepuasbl ([leprosndeckyro cucTeMy XMMHUYecKkux aieMeHTOB /[l. Y. MenzeneeBa, TabiuLy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIEH B BOJie, 3JIEKTPOXHUMHUYECKHH PsAJ| HAPKeHUH
MeTaJ/IIOB) MocJie KOHCY/IbTAlUH C IeAaroroM.

HWcnosib30BaTh NpY BINOJHEHUH YIeOHBIX 3a/laHUH U B IPOLiecce UCCIel0BaTeIbCKON
JleATeIbHOCTH HayYHO-TIONYJISIPHYIO JIMTEPATYPY XUMUYECKOT0 COZlEPXKaHUSs, CIPAaBOYHbIe
MaTepHasbl, pecypcbl HHTepHeTa




Paszaen 2. MeTaiibl ¥ UX coeguHeHus (20 4)

Tema 7. O61ue cBO¥icTBa
MeTaJIJIOB
(44)

O61as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HA OCHOBAaHHUH UX MIOJIOXKEHUS B
[Teprioaryeckoi cucTeMe XMMHUYECKHX 31eEMEHTOB

. U. MeHzeneeBa u ctpoeHusi aToMoB. CTpoeHHe
MeTaJI10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKast
KpUCTA/UIMYECKask PelléTKa. DJIeKTPOXUMUYECKUH psify
HanpspKeHUH MeTasoB. Pusnyeckre U XUMHUYeCKHe
CBOWCTBA MeTalJ10B (B3aMMO/I€€HCTBHE C KUCIOPO/IOM,
BOJIOH, KHUCA0TaMHU). O6ujue cnocobbl NoAYyHEHUS.
Mema.nos.

IoHsimue o Koppo3uu Memanio8 U 0CHOBHblE CNOCOObI
3awumbsl om Koppo3uu. Cnaaswl (cmanv, 4yzyH,
diopaaroMuHuli, 6pOH3a), ux npuMeHeHue 8 6blmy u
NPOMbLUWAEHHOCMU.

JeMoHCTpauumn

O3HakoMJIeHHe C 06pa3ljaMy MEeTAJLJIOB U CIIJIABOB, UX
dU3NYeCKUMU CBOICTBaMHU.

Mojesii KPUCTAJIMYECKUX PEeLlIETOK METAJLJIOB.
BuseoMatepuasibl: KOPpO3UsI METAJLIIOB.

JlabopaTopHble U NpaKTU4YeCKUe paGoThl
JlabopamopHbvie onvimbl:

O3HaKOMJIEHHE € 00pa3laMH CIJIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLMHU MeTasl1a C KUCI0TOH OT
HPUPOABI METaJLIA.

Buruuciaenus
10 YpaBHEHHUAM XUMHUYECKHUX peaKl{HfI.

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHSTUH U IPUMEHSATb 3TH NOHATHSA NPU ONIHUCAHUU CBOWUCTB
BELIECTB U HUX NpeBpalleHHH.

OO6BACHATD 00LIME 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMEHTOB-METAJIJIOB U UX
coeIMHEHUH C y4ETOM CTPOEHHS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJLJIOB, 0011e GU3UYECKHEe U XUMUYECKHe CBOHCTBA METAJIJIOB.

XapaKTepHu30BaTh 001He CIIOCOGHI [T0JIYyYeHHUs] METAJIJIOB [OC/IE€ CTPYKTYPHUPOBAHUS
MaTepHasa.

CnesfoBaTh NpaBu/iaM 6e300acHO paGoThl B 1a60PaTOPUH NPH UCIOJIb30BAHUU XUMUYECKOH
HOCYyZAbl U 060pYyA0BaAHMUS.

[Tpon3BOUTE BEIYHCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NPU BbINOJHEHUH YYeOHbIX 3aZlaHUH TEKCTBI y4eOHUKA, CIIPaBOYHbIE
MaTepHasbl ([lepuosuyecKyro cuCTEMY XUMHUYeCKHUX 371eMeHTOoB /I, Y. MeHesieeBa, TabauLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIEH B BOJE, 3JIEKTPOXMMUYECKUH PsiZi HAaNPshDKEHUH
MeTaJlJIOB).

Hcnosib30BaTh NpH BBINOJHEHUH YYeOHBIX 3aZlaHUH U B ITPOLecce UCCIeL0BaATENbCKON
JlesITeIbHOCTH HAy4YHO-MIONMYJISIPHYIO JINTEPATYPY XMMHUU€ECKOT'0 COZePKaHUs, ClIPaBOYHbIE
MaTepHasbl, pecypchl THTepHeTa IocJie npejBapuTeIbHOM KOHCYJIbTAL MU C Ielarorom

Tema 8. Baxkueiiniue
MeTaJLJIbl U X COeAUHEHUS
(16 49)

lesnouHble MeTasbl [losoxeHue B [lepuouyeckoit
CHUCTEME XMMHUUYECKUX 3/ieMeHTOB /I. . MeHeneeBa,
CTpoeHUe aTOMOB. HaxoxieHue B IpUpo/e.
dusnyeckre U XMMUYeCKHe CBOMCTBA (Ha puMepe

HaTpud U Ka.)'[l/lﬂ). OKCI/IﬂbI U TUAPOKCHUADbI HATPUA U KaJIUA.

[IpyMeHeHMe 11eJI0YHBIX METAJVIOB U UX COeIMHEHUH.
[[lesioyHO3EMEbHBIE META//IBI MATHUH U KaJlbI[UH,
cTpoeHue aToMoOB. [losioxkeHue B [leproudyeckoit cucteMe
XUMHU4YecKux 3jieMeHTOB /I. U. MeHienneeBa. HaxoxjeHue B
npupo/ie. Pusndeckue U XMMHUYECKHE CBOUCTBA.
BaxkHe#ne coeiuHeHUs Kaablusi (OKCUJI, TUAPOKCH/I,
coJsin). XKécmkocmb 800bl U cnOCOObI €€ ycmpaHeHusl.

O6bACHATD 0011je 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB-METAJIJIOB B IPYIIax U
UX COe/JUHEHUH C Y4ETOM CTPOEHHSI UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA TPOCTHIX BEIECTB METAJVIOB U UX
coeiluHeHUH (OKCHU/I0B, TUAPOKCU/IOB, COJIel) C ONOPOM Ha CXeMY, CIOCO6bI UX MOJIyYeHUs,
NpUMeHeHMe U 3HaYeHHe B IPUPO/ie U XKHU3HHU YesI0oBeKa.

Pacrio3HaBaTh C IOMOILBIO KAYeCTBEHHBIX PeaKLIMH HOHBI METAJIIOB (MarHus, aJTl0MUHUS, [IUHKA,
»KeJsle3a, MeJl1) C UCII0JIb30BaHUEM TabIuLbl "XapaKTepHble peaklluK Ha KAaTHUOHBI".

[I1aHMPOBATh U OCYIIECTBJATD HA MPAKTHKE XUMHUYECKHe IKCIIEPUMEHTHI, IPOBOAUTH
Hab6JII0IeHHs, IeIaTh BBIBOABI 10 Pe3yJ/IbTaTaM 3KCIIepUMEHTa.

CrnesoBaTh paBUJIaM 6e30MaCHOM paboThI B IaGOPAaTOPHH TPH UCIOJIb30BAaHUU XUMHUYECKOU
HoCy/ibl U 060py/JOBaHHUS.

[Ipou3BOANTH BBIUUCIEHUS 10 XUMHUYECKHUM YPaBHEHUSM.
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Anromunuil. [lonoxenue B [lepuoauveckoit cuctemMe
XMMUYeCcKUX 371eMeHTOB /. U. MeHnziesnieeBa, cTpoeHUe
aToma. HaxoxaeHue B npupoje. Pusnyeckue u
XUMHUYeCcKHe CBOMCTBA. AMGOTepHbBIE CBOMCTBA OKCUAA U
TUJPOKCUAA.

Keneso. [lonoxenue B [lepuoandeckoit cucteme
XUMHU4YecKux 3yieMeHTOB /l. . MeHpenieeBa, cTpoeHre
aToma. HaxoxeHue B npupoe. Pusndeckue u
XHUMUYecKHe cBOHUCTBA. OKCUABI, THAPOKCU/bI U COTU
x)ene3a(ll)

u xesne3a(lll): cocras, cBo¥icTBa U nosyueHue.

JleMoHCTpanuu

B3aumogeicTBre HATpus C BOJOH.

OkpalrBaHue NJaMeH! HOHAMHU HaTPHs U KaJlusl.
OkpalvMBaHue MJaMeH! HOHAMH KaJIbLUsl.
B3aumo/ieicTBre OKCH/1a KaJbI[Us C BOJOM.
BujieoMaTepuaJibl: ropeHHe XKeJjie3a B KUCIO0PO/ie U XJI0pe.

JlaGopaTopHble U NPAKTUYeCKHE PaGOThI
JlabopamopHble onbimoi:

O3HakoMJIeHHe c 06pa3laMu aJIlOMUHUSA U ero CIJIaBOB.
AMboTepHble cBONWCTBa 'MPOKCHAA AIIOMUHMUS.
KayecTBeHHble peaKLIUM HA UOHBI XKeJle3a.

KécTkocTb BOAbI U MeTO/bl €€ YCTpaHeHHUs.
IIpakmuueckue pabomol:

Ne 10. PemeHue skcnepuMeHTa/lbHbIX 33124 10 TeMe
«MeTaJLibI».

Buruucaenus
10 YpaBHEHHUAM XUMHUYECKHUX peaKuHﬁ

BbicTpanBaTh pa3BEéPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha UHPOPMALMIO U3
y4yeGHHKA U CIPaBOYHbBIX MaTEpPHAJIOB, FPAMOTHO HUCI0J1b30BATh U3yYEHHbIH NOHATUHHBINA
anmapar Kypca XUMHH.

Hcnosb30BaTh NpY BEINOJIHEHUH yYeOHbIX 3aZlaHUH U B TPOLIECCe UCCIE[,0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-IIONYJIIPHYO JIMTEPATYPy XUMHUYECKOI0 COZlepPXKaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl HHTepHeTa

Paspgen 3. NepBoHaYaibHble XMMUYECKME NOHATUA 06 OpraHnYecKmx BeltecTsax, 104

Tema 9. lNepBoHavanbHble
XMMUYEeCcKMe NoHATUA 06
OpraHUYecKux BeLecTBax

O6wmue npeacTaBieHUs] 06 OCOOEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJIMHEHUW  yrJjepoja.
[lepBoHaYa/bHble MOHSATHS 06 OPraHUYECKHUX BellecTBaX
KaK O COeIMHEHHUsAX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTHJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHas KHCI0Ta). Mx
cocmas u Xxumuveckoe cmpoeHue. Kaaccugukayus
opeaHuveckux seujecms. [IoHATHE 0 6GUOJIOTUYECKH BAXKHBIX
Bell[eCTBaxX: XKHUpax, 6esKaX, yrjieBoJax — U HUX POJIM B
’KU3HHM YesloBeKa. Mamepua/ibHoe eQUHCMBO 0p2aHUYEecKUx

006 BACHATD IPpUYHHBI MHOF006paSI/IH BeleCTB, WJJIIOCTPHUPOBATh B3AUMOCBA3b
HEeOpraHUu4eCKHx COE,Z[I/IHeHl/lﬁ yrjiepoJa 1 OpraHM4eCKHUX BelecTB 104 PyYKOBOACTBOM
ydaureJid.

O6BACHATH yCa10BUA 6€30MaCHOT0 HUCI0JIb30BaHMUS BelleCTB U XUMHUYECKHX peaKum?l B 6blTy.

XapaKTepusoBaTb POJIb XMMHUH B PA3JIUMYHBIX cd)epax AeATeJIbHOCTHU J'I}O,C[GP[, OCHOBHBbIE
BelleCTBa U MaTepHaJibl, IpUMEHAEMbI€ B )KW3HU COBPEMEHHOI'0 YeJIOBEKa.
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U Heop2aHu4eckux coeduHeHutl.

[IpupoAHbIe HCTOYHUKH YTJIEBOLOPOLOB (YroJib,
NPUPOJHBIN ras, HeQTh), NPOAYKTHI UX IEpepabOTKHU, UX
pOJIb B GBITY U TPOMBILIJIEHHOCTH.

Paz e 4. O6o6uienue Matepuana o kypey «Heoprannueckas xumusi»(4 1)

Tema 10. Xumus n oxpyxaronias | HoBble MaTepuasibl ¥ TEXHOJIOTHH. BellecTBa 1 XapakTepu30BaThb POJIb XMMHUHU B Pa3/IMYHbIX chepax AesATeJbHOCTH JIIoJel, OCHOBHbIE
cpena, 14 MaTepHasibl B IOBCeHEBHOM XU3HU YesloBeKa. XUMUS U BellleCTBa U MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTI0 YeJI0OBeKa.
370poBbe. besonacHoe UCNo/Ib30BaHKe BeLeCTB . O6'BACHATD yCJI0BUs 6€3011aCHOr0 UCNO0/Ib30BAaHUSA BellleCTB U XUMUYECKUX PeaKLUH B GbITY
Y XMMHUUYECKUX peaKkluil B OBITY. AHanu3MpoBaTh U KPUTHUECKH OLleHUBATh UHGOPMALIUIO O BJUSHUHU IPOMBIIIJIEHHOCTH,
OCHOBBI 3KOJIOTUYECKO FPaMOTHOCTH. XUMHUYeCKOe CeJIbCKOT0 X035IMCTBA, TPAHCIIOPTA U Jip. HA COCTOSIHHE OKPYXalolleH cpe/ibl.
3arpsisHeHHe OKpy»Katollel cpesbl (pesesbHO YMeTb 0Ka3bIBaTh [IePBYI0 NOMOIb IPY XUMHUYECKHUX 0XKOTaX Y OTPaBJIEHUSIX.
JloNycTUMast KoHLleHTpauus Bewects — [1/1K). [IprHMMaTh y4acTHe B 06CY>KJeHHUH Po6J1eM XMMHUYeCKOH 1 9K0JIOTHYeCKOMN HallpaBJ1eHHOCTH,
Posib XMMHUH B pellleHUH 3KO0JI0TMYeCKUX TpobieM BbICKa3blBaTb COOCTBEHHYO [TO3ULIMIO 10 IPOo6JIeMe U ITpejjlaraTh BO3MOXHbIe Y TH eé
peleHUsIC ONOPOH Ha MHGOPMaIMIo U3 y4eOHUKA U ClIPaBOYHble MaTepHaJlbl, PeCypChl
060611eH1e MaTepUasa no 0600611eHNe U CUCTeMATHU3aLUS [0 KypCy VHTepHeTa
Kypcy «Heopranunyeckas «Heopranudeckas Xumus»
XUMHUA», 34

[Ipu paspaboTke paboyedl mporpaMMbl B TeMaTHYECKOM IJIAHUPOBAHUU JOJKHBI OBITh YUYTEHbl BO3MOXHOCTH MCIOJIb30BaHUSI 3JEKTPOHHBIX (IUPPOBBIX)
06pa3oBaTeJbHbIX PECYpPCOB, SABJIAIOLIMXCA y4eOHO-MeTOAWYEeCKUMU MaTepuasaMy (MyJbTUMeJUiHble NPOrpaMMbl, 3JeKTPOHHble yYeGHUKU W 3aJaUHUKH, 3JIeKTPOHHbIe
616JIM0TEKH, BUPTYaJbHble J1ab0pPaTOPHUH, UI'POBbIe IPOrPaMMbl, KOJIEKLUU [IUPPOBBIX 06pa3oBaTeJbHbIX PECYPCOB), UCIOIb3yEMBIMU /11 00y4YeHUs U BOCIUTAHUSA
pas/IMYHBIX TPYIII [0JIb30BATeENEeH, IPeCTaBJIeHHBIMU B 3JIEKTPOHHOM (MPOBOM) BHJE U PEAU3YIOIIUMHU JUJaKTHYecKHe Bo3MoxkHOCTH UKT, cofepkaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/ATE/JIbCTBY 06 06pa30BaHUM.
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