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HOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo XuMUHU A1 OOYYAIOUINXCS C 3aJCPKKON MCUXHUECKOTO
pazButusa (nmanee - 3IIP) Ha ypoBHE OCHOBHOrO 00Ier0 OOpa3oBaHUs COCTaBJICHA B
cootBeTcTBUH ¢ DemepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
ocHoBHOTO 0011ero oopazoBanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne
287, 3apeructpupoBad MunuctepcTBoM roctuninu Poccuiickoit @enepanuu 05.07.2021 r.,
per. Homep 64101) (manee - ®I'OC OOQO), [IpumepHOl aganTUPOBAHHONW OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMOM OCHOBHOTO OOIIEro OOpa3oBaHUs OOYYAIOIIUXCS C
3aJIepKKOM Tmcuxudeckoro paszBuTus (omodopenHoit pemenueM OYMO mno obmemy
oOpazoBanuio (mpotokoia ot 18 mapra 2022 r. Ne 1/22)) (manee - I[TAOOIT OOO 3I1P),
[IpumepHo#i paboueit mporpaMMbl yuyeOHOTO mpeaMera «Xumus» (0a30BbIA YPOBEHB),
[TpumepHOIi MporpaMMoi BOCTUTAHHSI 00YUAIOIIMXCS TP TIOTYYEHUH OCHOBHOTO OOIIIETO
0o0pa3oBaHMsA, C YYETOM paclpeAesieHHBIX IO KJaccaM IMPOBEPSEMBbIX TPEeOOBaHHUH K
pe3ysibTaTaM OCBOEHHMsSI OCHOBHOW 00pa30BaTEeNIbHOW MPOTpaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHHS U DOJEMEHTOB COJEp)KaHUs, TPEJCTABICHHBIX B YHUBEPCAIHLHOM
KoauduKaTope 1Mo XuMuM, KoHIenuu npernojgaBanns y4eOHOTO peaMeTa « XUuMus», B
o0pa3oBaTeIpHBIX OpraHu3anusx PO, peaau3yrmux OCHOBHBIE 001e00pa3oBaTEeIbHBIC
IPOTrPaMMBI.

O6mas xapakTepucTuKa y4e0HOro npeamera « XuMHs»

VYyeOubii  mpeamer — «XHUMHS» ~ BXOAMT B TMPEIMETHYI0  00JacThb
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cucTeMe ecTeCTBEHHOHAyYHOTO OO0pa3oBaHUS
XUMHS KaK y4eOHBIH MPEAMET 3aHUMAET BaKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIBI,
dbopMHUpOBAaHUN HAYYHOW KApTUHBI MHpA, CO3JAaHUM OCHOBBI XHUMHYECKUX 3HAHUMH,
HEOOXOJMMBIX JUIsI TOBCETHEBHOW >KM3HU, HABBIKOB 3J0POBOTO M 0OE€30MacHOTO st
YelloBeKa M OKpyXKaromiedl ero cpeasl oOpas3a >KM3HU, a TakXKe B BOCIUTAaHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh HW3y4eHHs] XMMHUU CBS3aHAa C OBJAJECHUEM XUMHUUYECKUM SI3BIKOM,
coOmroileHneM TMpaBui  0e30macHOM  pabOThl TMPH  BHIMIOJHEHUH  XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHWEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUM C APYTMMHU IpPEAMETaMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BkiIO4aeT B ce€0si OCHOBBI HEOPTAaHUYECKON W OPraHUYECKON XUMUHU.
I'maBHOM mjaeel mporpaMMbl SIBISETCS CO3aHuE 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM
M0 XWMHH, BBIPAKEHHBIX B (OpMe, COOTBETCTBYIOIIEH BO3pacTy OOYYarONIUXCS U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxanum JaHHOTO Kypca MPEACTaBI€Hbl OCHOBONOJIATAIOIINE XUMUYECKUE
TEOPETUUYECKUE 3HAHMS, BKIKOYAIONIME W3YyYEHUE COCTaBa M CTPOCHUS BEUIECTB,
3aBUCUMOCTH MX CBOMCTB OT CTPOCHHS, NPOTHO3UPOBAHUE CBOMCTB BEUIECTB,
HCCJIEIOBAHNUE 3aKOHOMEPHOCTEN XUMUYECKNX ITPEBPALLCHUN U ITYyTE€W YIIPABICHUSI UMU B
LEJIAX MMOJYYEHHUS] BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckyr0 OCHOBY M3y4YE€HHsS HEOPraHMYECKOW XWMHUHU COCTaBIISIET aTOMHO-
MoJIeKyJiapHOe yueHue, Ilepumogmueckuit 3akon .M. MenaeneeBa ¢ KpaTKUMU
CBEICHUAMU O CTPOCHHM aTOMa, BHUJAX XHUMHUYECKOW CBSI3H, 3aKOHOMEPHOCTSX
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MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B u3ydyenuu kypca 3HauuTeNbHAsI POJIb OTBOJUTCA XUMHUYECKOMY HKCIEPUMEHTY:
MPOBEJACHUIO TPAKTUUECKUX U JabOpaTOpHBIX padOT, OMHUCAHUIO PE3yJbTaTOB
YYEHUYECKOTO HKCIEPUMEHTA, COOJIOJICHUI0O HOPM M MpaBmil Oe30macHod paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzauus 1aHHOM IporpaMMbl B Ipoliecce 00y4eHHs TO3BOJIUT 00YHatOUIUMCs C
311P ycBOUTH KIIFOUEBbIE XUMUYECKUE KOMIETEHIIMU U MOHATH POJIb U 3HAUYCHUE XUMUU
Cpelu IpYrux HayK O MpUpoJIe.

N3yuyenue xumMuu cnocoOCTBYeT (OPMHUPOBAHMIO Yy OOYYaIOIIMXCA HAYyYHOTO
MHUPOBO33pPEHUS, OCBOCHHMIO OOIIEHAYYHBIX METOA0B (HAOJIOEHHE, HW3MEpPEHHUeE,
AKCTIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO0 MPUMEHEHHS HAy4YHBIX
3HaHUN, OCHOBAHHOT'O Ha MEXKIPEAMETHBIX CBA3SX ¢ mpeameramu «OKpyKaromuii MUpy,
«Dusukay», «buonorusy, «l'eorpadus», «Maremarnka» u (HoOpMUPYET KOMIETEHIUU,
HEO0OXO0IMMBIE JJIs MPOJIOJKEHUS 00pa30oBaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yuenne xumum CrnocoOCTByeT pa3BuUTHIO Yy oOydaromuxcs ¢ 3I1P
POCTPAHCTBEHHOTO  BOOOpaXeHUs,  (PYHKIMOHAJIBHOW  TPaMOTHOCTH,  YMEHUS
BOCIIPUHUMATh W KPUTHUYECKH aHAJIM3UPOBATh HHGOPMAIIMIO, TMPEJICTABICHHYIO B
pa3nmuuHbIX (opMax. 3HAYUMOCTh MpeaMeTa JJIsl Pa3BUTHUS KU3HECHHOW KOMIIETECHIIMU
obyvaromuxcs ¢ 3I[IP 3akmrodaeTcss B YCBOCHHMHM OCHOBBI XHMHYECKHX 3HAHWMH,
HEOOXOAUMBIX JJIsi TIOBCEHEBHOW >KM3HU, HABBIKOB 3I0POBOTO M 0€30MacHOTO IS
YelloBeKa M OKPYKaIoIIe ero cpeabl oOpasza KU3HU; (OPMUPOBAHUU IKOJOTUUYECKON
KYJbTYPBHI.

[Iporpamma oTpaxaeT cojepkaHue OOyYeHUS MpeaMeTy «XHUMHUS» C YYETOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTeH oOyuaronuxcs ¢ 3[IP. OBnanenue y4eOHBIM
OpeIMETOM «XHMHUS» TMPEACTABIAET ONPEACICHHYIO TPYIHOCTh Il OOy4YaIOIIUXCS C
3IIP. D10 cBsi3aHO C OCOOEHHOCTSAMM MBICIUTENILHON NESITebHOCTH, MEPUOINIYECKUMU
KoJIeOaHUSIMU BHUMAHUS, MajJbiM 00bEMOM IMaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca
3HAHWM, TOHIMKEHHBIM T03HABAaTEIbHBIM HHTEPECOM W HHU3KHUM YpPOBHEM pPEUYEBOTO
pa3BUTHSI.

Jlns mpeonosieHus TPYAHOCTEH B M3Yy4YEHUH Yy4eOHOTO TmipeameTra «XHUMUs»
HeoOXxoauMa ajanTaius o0beMa M XapakTepa y4eOHOro Marepuaia K M0o3HaBaTCIIbHBIM
BO3MOHOCTSIM JIaHHOW KaTETOPHH OOYyYalolIuXCs, y4e€T X OCOOCHHOCTEW Pa3BUTHS:
WCIIOJIb30BAaHUE  AJTOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHUH XUMUU HEOOXOAUMO OCYUIECTBIATH B3aUMOJCHCTBUE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTnuecknidi MaTepual PEKOMEHAYETCS HU3y4aThb B MPOLECCE IMPAKTUYECKOU
nesATeNbHOCTU. BO3MOXKHO BbIJI€JIEHNE OTJENbHBIX YPOKOB Ha PEILICHHUE 3a/1a4 B CBSI3U CO
CIIOXHOCTBhIO aHanmu3a Tekcrta oOyuatommmucs c¢ 3I[IP. Opranndeckoe emuHCTBO
MPAKTUYECKON W MBICIUTEIIbHON JEATeTbHOCTH OOYYaromMXCd Ha YpPOKax XUMHUHU
CrOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0A3UCHBIX XMUMHYECKUX 3HAHUI U
ymeHuil. Ocoboe BHUMaHHE NPU U3YUYEHUM XUMUU YACISIETCS U3YUYEHHUIO «CKBO3ZHBIX)»
MOHATHHN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Hesun 1 3aga4u u3y4eHus y4eOHOro npeamera « XuMus»

Obwue yeau n3yyeHus yueOHOro npeamera « XuMusi» npejacTtaBieHsl B [IpumepHoit
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paboueil mporpaMmmMe OCHOBHOTO 00111ero oopazoBanusa. OHU aKTyallU3UPOBAHBI C YUETOM
HOBBIX NPHUOPUTETOB B CUCTEME OCHOBHOI'O OOHIEro 00pa3OBaHMs, HAMpPaBICHHOCTU
oOy4eHHs] Ha pa3BUTHE U CAMOPA3BUTHE JMYHOCTH, (POpMUpOBaHHE €€ WMHTEIEKTa U
oOmieit kynpTypbl. OOyueHHE YMEHUIO YYUThCA W MPOJOJDKATh CBOE 0Opa3oBaHUE
CaMOCTOSITEJILHO B HACTOSAILEE BPEMS SBIISIETCS OJHOM M3 BaXKHEUIIUX (PYHKIMI y4eOHBIX
MPEIMETOB, B TOM YHCIIE U «XUMHUI.

s obyuatomuxcst ¢ 3IIP, Tak ke, Kak W [AJi1 HOPMATHBHO Pa3BHBAIOLIUXCS
CBEPCTHUKOB, OCBAaMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO MPOrpaMMy, JOMUHHUPYIOIIEE
3Ha4YCHHUE MTPUOOPETAIOT TAKUE Yeiu, KaK:

» (opMUpOBaHHE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSATEIBbHOMY  MPUHATUIO  PEIICHUH, CIOCOOHOMN
aJanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

» HaIpaBJIEHHOCTh OOYYEHHS HAa CHUCTEMATHYECKOE MPHOOUIEHUE YYalluXcs K
CaMOCTOSATENILHON TMO3HABAaTEIbHOM J1€ATEIbHOCTH, HAYYHBIM M MPAKTHYECKUM
METOJIaM IO3HaHUs, (POPMUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEW K
XHMMWH;

» OOecrieueHue ycaoBUH, CIOCOOCTBYIOMIUX MPUOOPETEHNIO 00YUAIOIUMUCS OTbITa
pa3HoO0pa3HON AESTENbHOCTH, TTO3HAHUS U CaMOMO3HAHMS, KIIOYEBBIX HABHIKOB
(KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE AJI Pa3IMYHBIX
BUJIOB JICSITEIbHOCTH;

» (hopMUpOBaHUE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY’KAIOIIETO MUpa Ha
OCHOBAaHMHU 3HAHUU U OIbITA, MOJYYEHHBIX NPU U3YYCHUH XUMHUH;

» (opmMupoBaHue y O0OyYarOUIUXCS TYMAHUCTUYECKUX OTHOUICHUM, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHHUM JUIsl BHIPAOOTKU IKOJIOTMYECKH LIEIeCO00pa3HOro
MOBE/JICHHUS] B OBITY M TPYAOBOW IEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
3II0POBbSI M OKPY>KAIOIIEH MPUPOTHON CPEJIbl;

= pPa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOGHHSA OOIICUETOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWISI U HANPABICHHOCTH IalbHEHIIIETO
o0yJeHHUSI.

Kypc HampaBieH Ha penieHue cleayomux 3a0ai, 00eCeunBaIOIUX Pean3aIiio
JUYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEJNBHOTO MOJAXOJ0B K OOYYEHHMIO XHMHUU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUA:

» (hopMuUpOBaHHE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEJICTABICHUN O
BEIIECTBAX, WX NPEBpPALICHUAX U NPAKTHUYECKOM MPUMEHEHHH; OBJIAJICHUE
HNOHSATUMHBIM aNNapaToOM U CUMBOJIMYECKHUM SI3bIKOM XHUMUHU;

= OCO3HaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHYECKOW HayKdh Kak oOiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XMMHUYECKUX IPEBPAIICHUN HEOPTaHMYECKUX U
OpraHUYECKHUX BEIIECTB KAK OCHOBbI MHOTHUX SIBJICHUH KUBOUW U HEXKUBOU IPUPO/IbI;
yriryOJieHue IpeJCTaBICHU O MaTepUaIbHOM €IMHCTBE MHpA;

= OBJIQJICHHE OCHOBAMHU XUMHUYECKOW I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATh U
OOBEKTUBHO OILICHUBATH KU3HEHHBIC CUTYyallld, CBSA3aHHbIE C XMMHEH, HaBbIKaMU
0e30macHOro 0OpanieHus ¢ BEUECTBAMU, HCIOIb3YEMBIMH B TOBCEHEBHOM KU3HH;
YMEHHEM aHaJU3UPOBATh U IUIAHUPOBATH HKOJIOIMYECKH 0€30M1acHOE MOBEJICHUE B
LESX COXPAHEHHUS 3710POBbSl U OKPYXKAIOLIEH CpeIbl;



» (OpMHUPOBaHNE YMEHHH YCTAaHABIMBATH CBSI3W MEXAY pealbHO HaOII0ZaeMBIMU
XUMAYECKUMHU SIBICHUSIMH M TPOLIECCAMU, MPOUCXOIAIIMIMH B MHKPOMHUPE,
OOBSCHATH IPUUMHBI MHOTOOOPA3Hsl BEIIECTB, 3aBUCHMOCTh X CBOMCTB OT COCTaBa
Y CTPOCHHUS, a TAK)KE 3aBUCIMOCTh IPUMEHEHHS BEIIECTB OT UX CBOWCTB;

» TIPUOOpPETEHHE OIbITa MCIOJIB30BAHMS PA3NUYHBIX METOJOB M3YYCHHS BEIIECTB,
HaOMIOZICHNS 32 WX MPEBPAIICHUSIMHU MPU MPOBEACHUN HECIOXKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIa0OPATOPHOI0 000PYI0BaHUA U TPUOOPOB;

» (OpMHUpOBaHHE TMPEACTABICHUI O 3HAYCHUM XWMHUYECKOW HAayKd W PEIICHUHU
COBPEMEHHBIX JKOJOTHYECKHX TpoOIeM, B TOM 4YHCIE B TPEJOTBpAIICHUN
TEXHOTEHHBIX U KOJIOTUIECKIX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaANTAIIMU Y4e0OHOI0 MAaTEepHAaJIa 0 XUMHH

OO6yueHnune y4yeOHOMY MpeaMeTy «XUMHUS» HEOOXOJAUMO CTPOUTh HA CO3JaHUU
ONTUMAIBHBIX YCIOBUH I YCBOEHUS MTPOTPaMMHOT0 MaTepuaia ooydarouumucs ¢ 3I1P.
Bonwiioe BHUMaHKE JOJDKHO OBITH YACJIEHO 0TOOPY y4eOHOro MaTepualia B COOTBETCTBUH
C TPHUHITUIIOM JIOCTYITHOCTH TIPU COXpPaHEHUH 00IIero 6a3oBoro ypoBHsA. OH JOJDKEH IO
CoJIep>KaHMI0 U 00beMy OBITh aIaNTUPOBAHHBIM 17151 oOyuaroruxcsi ¢ 3P B cooTBeTcTBUM
C Ux 0coObIMH 00OpazoBaTeNbHBIMU MOTpeOHOCTIMU. CreayeT oOJerdyuTh OBJIAJECHUE
Mmarepuaigom oOydarommumucs ¢ 3[IP mocpenctBoM ero AeTanbHOrO OOBSCHEHHS C
CUCTEMATHYE€CKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B MPUMEHEHHH 3HAHUU C
UCIIOJIb30BAaHUEM  TPUEMOB  QJTOPUTMHU3AIMU M  BU3YAJIbHBIX OINOp, OOy4YeHUS
CTPYKTYPUPOBAHUIO MaTepuaa.

Bonpiioe 3HaueHue i MOMHOLIEHHOTO YCBOEHHUS y4eOHOro martepuaia UMeeT
oropa Ha MEXIPEIMETHBIE CBA3M BOIPOCOB, M3y4aeMbIX B JIAHHOM Kypce, C TaKUMHU
yueOHbIMM TipeaMmeTamMu  Kak «leorpadus», «Pusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJIMH M TOT >K€ Y4YeOHBIM MaTepuan C pa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JY4IIeMYy OCMBICICHHIO, 0ojiee MPOYHOMY
3aKPETUICHUIO TIOTYYEHHBIX 3HAHUHN U MPAKTHYECKUX YMEHUH.

[Ipy moAroToBKE K ypoKaM YYHMTENb OJDKEH MPEAyCMOTPETh (GOpMHUpPOBAHUE Y
oOydJaromuxcs yMEHUM aHAJIW3UPOBaTh, CPaBHUBATh, 0000IIATh M3y4aeMbIii MaTepHall,
IUTAHUPOBATh TPENCTOSIIYI0 pPaboTy, OCYIIECTBIATH CAMOKOHTPOJb. HeoOxomnmo
MOCTOSIHHO ~ CIIEUTh 32 TPAaBHJIBHOCTBIO peYeBOro OGOPMIICHUS BBICKA3bIBAHUHN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ ocoOGHHOCTSIMU TIOBEACHUS U JAesTeNbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAUM  CTPOKAWIIUKM  KOHTPOJb
COOIO/IEHUST TIPAaBWJI TEXHUKH O€30MaCHOCTH TMPH MPOBEICHUH JTA00OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpumepHbie BUAbI aeaTeabHocTH o0ydawmuxcs ¢ 3IIP, o0yciioBieHHbIe 0CO0BIMH
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMHU M 00ecneYnBAKOIINE OCMBICIEHHOE OCBOEHHE
coJep;KaHMU 00pa30BaHUS 110 NpeaMeTy « XHuMHUS»

Conepxanue BUIOB JedaresibHOCTH oOyyaromuxcs ¢ 3[1P Ha ypokax xumun
ompenenseTcss UX OCOOBIMH O0pa3oBaTeNbHBIMU MOTpeOHOCTSIMU. [loMuMO MIMPOKO
ucnoibzyeMbix B OOII OOO o6mwux ams Bcex oOy4arommxcs BUIOB JEATEIbHOCTH
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CleyeT YCWIUTh BUIBl JAESATENbHOCTH, CHEHU(PUYHBbIE i1 JaHHOW KaTeropuu
oOyJaronmxcs, s 00ecIeueHsl OCMBICIEHHOIO OCBOCHMSI COIEP KaHUsl 00pa30BaHUs 11O
MpPEAMETY: YCUJIEHUE MPEAMETHO-NPAKTUYECKOW JESITEIbHOCTH C aKTHUBHU3aluen
CEHCOPHBIX CHUCTEM; YEpEJOBAHHE BHUJIOB JIEATEIBLHOCTH, 3aJCHCTBYIOIIUX DPAa3IUYHbIE
CEHCOpPHBbIE CUCTEMBI; OCBOCHHME MaTepHajia C OMNOPOM Ha aJIrOPUTM; «IIOIIAaroBO» B
M3YYEHUM MaTepuala; HCIOJIb30BAaHUE JOMOJHUTENbHOW BHU3yaJlbHOM OMOpPHI (ILJIaHBI,
o0paslibl, CXeMbl, I1a0J0HbI, ONOpHbIE Tabnuibl). s pazsutus y odyyatouuxcs ¢ 311P
YMEHHUs JIeJaTh BBIBOJABL, (OPMHUPOBAHUS TPAMOTHOTO pPEYEBOTO BBICKA3bIBAaHUS
HEOOXOAMMO HCIOJB30BaTh ONOpPHbIE cioBa M Kiauiie. Oco0oe BHUMAHHUE CIENYET
yIETUTh OOYYEHUIO CTPYKTYpPUPOBAHUIO MaTepuaia: COCTaBJICHUE PUCYHOUYHBIX U
BepOaJbHBIX  CXEM, COCTAaBJIIEHHE TaOJUL, COCTaBJIECHUE KJIacCUPUKALUU C
0003HaYE€HHBIMU OCHOBAHMSIMU JJI KIaCCU(PUKAIMU U HATIOJIHEHUE UX TPUMEPAMU U AP.
IIpumepHas TemaTudeckas 1 TepMuHoOsIornueckas jgekcuka coorserctsyer OOIT OOO0.
Jnst oOydaromuxcss ¢ 3[IP cymiecTBeHHbIMH SIBISIIOTCS TpUEMbl pabOThI €
JIEKCUYECKUM MaTepHralioM 1o npeamery. [IpoBoautcs cnenuanbHast paboTta 1o BBEJECHUIO
B AKTUBHBIM CJIOBaph OOYYaIOIIUMXCS COOTBETCTBYIOUIEH TepMUHONOTHHU. M3yuaembie
TEPMHUHBI BBOJATCS Ha TOJUCEHCOPHON OCHOBE, 00si3aTeibHA BU3YyajbHas IMOJAECPHKKA,
aITOPUTMBI PaOOTHI C OIIPEIETICHUEM, OMTOPHBIE CXEMBbI JIJISl aKTyalIUu3alii TEPMUHOJIOT U H.

MecTto yueOHOro npeamera « XMMHUsD» B y4eOHOM IJIaHe

B cootrBerctBUM ¢ DenepanbHbIM < TOCYAApCTBEHHBIM  00pa30BaTENbHBIM
CTaHJapTOM OCHOBHOI'O OOIIEro oOpa3oBaHUs y4eOHBIN MpeaMeT «XHUMHS» BXOIUT B
npeaMeTHyIo 001acTh « EcTecTBeHHOHAYUHbIE PEIMEThI U SIBISIETCS 0053aTeNbHBIM JIJIS
U3YYCHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBeIeHO 136 yueOHBIX 4acoB - 10 2 4 B HEJEII0
B 8 1 9 K;1accax COOTBETCTBEHHO.

Conepxanue ydeOHOTO mpeaMmeTa «XHUMHUsS», MpeacraBieHHoe B IlpumepHoi
paboueit mporpamme, coorBerctByeT ®I'OC OO0, pazpabdorano ¢ yuerom [IpumepHoit
OCHOBHO# 00pa30BaTeIbHON MPOTPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs 10 YIeOHOMY
npeamery  «XuMus», COOTBETCTBYET IIpuMmepHONW  aganTUpPOBAHHOM  OCHOBHOM
o0pa3oBaTeIbHON MporpaMmMe OCHOBHOTO o0O0IIero o0pa3oBaHHUs OOYYaIOIIMXCS C
3a/IEPKKOM MICUXUYECKOTO PA3BUTHUA.

COJEPXAHUE YUEBHOT' O IIPEJIMETA «X1UMUA» 8 KITACC

IlepBoHayabHbIE XUMHYECKUE OHATHUSA

[Mpenmer xumun. Pons xumuu 6 scusnu yenoeexa'. Tena u Bemectsa. Gusnueckue
CBOMCTBa BEIIECTB. ArperaTHoe COCTOSIHME BEIIECTB. Xumusa 6 cucmeme Hayk. Yuctoie
BemecTBa U cMecH. CriocoObl pa3aesneHus cMmeceit. [IpaBmra 6e3omacHOTO 0OpaImeHus ¢
BEIIIECTBAMU U J1a00paTOPHBIM 000pyaoBaHUEM. [louamue 0 Memooax no3HaHus 8 XUMUU.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE D3JEMEHTHI. 3HAKU (CHUMBOJIBI) XUMHUYECKHX

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX NPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHC. HC,E[aFOF
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuajia.
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anemMeHToB. OTHOCHUTENIbHAs aTOMHast Macca. [IpocTeie u cnokHble BenmecTsa. ATOMHO-
MOJIEKYJISIPHOE YYECHUE.

Xumunueckass ¢gopmysia. BaleHTHOCTH aTOMOB XUMHYECKHUX AJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewjecms. OTHOCUTENBbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10
XUMHUYECKOI0 JIEMEHTA B COCIUHECHUU.

du3nueckue M XHUMUYECKHE sABJICHUA. XuUMHYecKas peakuus. [IpusHaku
XUMUYECKUX PEAKUUW. YPAaBHEHUS XUMHUUYECKUX PEAKUMNA. 3aKOH COXPAHEHHS MaccChl
BemiecTB. Kitaccudukanuys XuMuyecKuxX peakiuil (CoeIMHEHUs, Pa3I0KEeHUSs, 3aMEeILCHHUS],
oOmeHa).

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYAOH, C IpaBUIIAMU
paboThl B Jaboparopuu U mpuEMaMu oOpalieHusi ¢ JabopaTOPHBIM OO0OPYIOBAHHUEM;
U3y4eHUE W ONHUCaHHe (PU3MUECKHUX CBOWCTB OO0pa3lloB HEOPraHUYECKUX BEIIECTB;
HaOmoieHne pu3nyeckux (MIaBJeHUE BOCKa, TasHUE JIb/1a, pACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJACHCAIIUS BOJIbI) U XUMUUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOU
IPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KUCJIOTOM) sIBICHUM, HaOJIOJIeHHEe U ONMUCAHUE
IPU3HAKOB TPOTECKAHUS XUMHUUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJCHCTBUE
CEPHO¥ KHCJIOTHI C XJIOpUI0M Oapusi, pasioxenue ruapokcuaa meau (1) mpu HarpeBanuu,
B3aMMO/JIEHCTBHE Kelle3a ¢ pacTBOpoM cosk Meau (11));u3ydenne crnocoOoB pasieneHus
cMecel (C TOMOIIBK MarHuTa, (QUIbTPOBaHUE, BBIMAPUBAHUE, JUCTUJUISAIINS,
xpoMartorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOW COJIM; HAOIIOJCHUE U OIHMCAHHE
pe3yJIbTaTOB NPOBEICHUS OIBbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MaccChl;
CO3JJaHHUE MOJIENIEH MOJIEKYI (ILIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx - cmeck razoB. CoctaB Bo3ayxa. Kuciopos - 3JIeMEHT U IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoja B mpupoje, puzuyeckue M XUMUYeckue cBoiicTBa. Peakiuun
TOPEHUS MIPOCTHIX U CIOKHBIX BemecTB. CocoOb! MOIyYeHHs KUCIOPOoia B TaDopaTopuun
u npomviurennocmu. Ilpumenenune xuciopona. Ilonstue o6 okcupax. KpyroBopot
KHCIIoOpoJia B pupoae. 0301 — aniomponHas MOOUpUKayus KUCIOPOOd.

Tennogoti 3¢ghghexm xumuueckou peaxyuu, mepmoxumuiecKue ypasHeHus, 3K30- U
SHAOTEPMUYECKUE pPeaKUuU. Toniuso: yeoiv u memaw. 3acpsasHeHue 6030yXd, YCUileHue
NApHUK08020 3¢ pexma, paspyuieHue 030H08020 CIO.

Boaopon - snmemeHT U mpocTtoe BemlecTBO. HaxokaeHue BoAopoAa B IPUPOJE,
dusznueckre U XMMUYECKHUE CBOWCTBA (Ha TIpUMEpPEe B3aWMOJICHCTBUS C HEMETaUIaMH U
OKCHUJaMH METAIIOB), MPUMEHEHUE, Cnocobbl nonyueHus. [1oHATHE 0 KUCIOTaX U COJISX.

KonnuectBo BemiectBa. Moisb. MonsdpHast Macca. 3akoH ABoraiapo. MosspHbId
00BEM Ta30B. PacyeTsl mo xumudeckoit popmyse. PacueTst MaccoBO# JOTU XUMHUECKOTO
AJIEMEHTa B COSIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISPHON MAaCChl, MOJSIPHOTO 00bema
ra3oB. Pacu€Tbl o XMUMHUYECKUM ypaBHEHUSIM.

Quszuueckue ceoticmea 600vl. Boga. Ee coctaB, cTpoeHne u MoyieKyibl. Booa kak
pacmeopumens. PactBopbl. [lonamue O HACLIWEHHBIX U HEHACLIWEHHLIX PACMBOPAX.
llonamue pacmeopumocmu éewgecms 6 600e. Pacuet MaccoBOM /1011 BEILIECTBA B PACTBOPE
(mpouleHTHast KOHUEHTpauus). MaccoBasi J0Js BelllecTBa B pacTBope. Xumuueckue
ceoticmea 800bl (paznodcenue, peakyuu ¢ Hampuem, OKCUOOM Kalbyusl, OKCUOOM Cepbl
(IV) peaxyuu ¢ memannamu, KuciomumviMu u OCHO8HbIMU oKcuoamu). [lowsmue 06
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ocnoganusx. Ponv pacmeopoé 6 npupoode u 6 scuznu uenogexa. Kpyzoeopom 600wl 6
npupooe. 3arpsi3HEHUE TPUPOIHBIX BojA. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Baxxneiiue KJIaCCHI HEOPraHUYECKUX COCIMHEHUH. Knaccudukanms
HEOPTraHUYECKUX coequHeHN. OKCUIBI: COCTaB, Kilaccu(uKaius (KUCIOTHBIE, OCHOBHEIE,
amgpomepuvie, Heconeobpasyrowue - na npumepe oxcuoa yeaepooa (1) u oxcuoa asoma
(1)), Homenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHUIOB (B3aUMOJICHCTBHE C
BOJIOM, kucioTamu, mieiaodamu). OcHoBaHus. Kiaccudukaius ocHOBaHUM: MIENIOYU U
HEpacTBOpUMbIE OCHOBaHMA. HomeHkiatypa ocHoBaHui. DU3MUECKHUE U XUMHYECKHUE
CBOMCTBa OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU HEMETAJJIOB, KUCIOTaMH, COJISIMHU).
llonyuenue ocnosanuu.

Kucnoter: cocras, kinaccudukaius, HOMEHKIATypa, (U3NYECKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJICHCTBHE C METa/NIaMU, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMU, COJISIMH,
Ha TIpUMepe COJISTHOM M CEPHOU KUCTIOT), cnocoObl noaydeHus. P akTHUBHOCTH METaJlJIOB
H. H. bekeroBa. Conu (cpeaHue): HOMEHKIATypa COJIeH, cnocobvl nonyueHus,
B3aMMO/ICIICTBUE COJIEN C METAJUIaMU, KUCIOTaMM, IIEJI0YaMHU U COJIAMU, IPUMEHEHHUE.

[Tonsitue 06 am@oTepHBIX THAPOKCHUAAX (HA MpUMEpPe IWHKA U AIOMUHUSA).
Xumuieckue ceolcmea (83aumooelicmsue ¢ KUCIOMAMU U Weaoudmu, pasiodiceHue npu
Hazpesanuu) u noyyeHue.

I'enernyeckass CBsI3b  MEXAY  KlacCaMM  HEOPraHWYECKHUX  COCIMHEHMHI.
I'enetnueckue psbl.

XHWMHUYECKUNA SKCIEPUMEHT: KAYECTBEHHOE OIPEETICHUE COAECPKAHMS KUCIOPO1a
B BO3JIyX€; MOJIyYeHHE M M3Y4YEHHE CBOMCTB KHCIOPOJa; HAOIIOJECHUE B3aUMOJICUCTBUS
BEILECTB C KUCJIOPOAOM M YCJIOBHUSI BOSHUKHOBEHUSI U MPEKPALIECHUs TOpeHUs (M0Kapa);
O3HaKOMJIEHHE ¢ o0pa3llaMH OKCHJIOB U OMUCAHUE WX CBOMCTB; MOJIydYECHHE U U3YUCHHE
CBOICTB BojOopo/ia (ropeHue); HaO/roneHe 00pa3loB BELIECTB KOJIUYECTBOM | MOIb;
UCCJIeIOBaHNE OCOOCHHOCTEH pACTBOPEHMS BEIIECTB C PAa3IUYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OIMPEICIEHHON MAaCCOBOM J0JIEM pAaCTBOPEHHOIO BEIIECTBA;
B3aHMMO/ICHCTBHUE BOJIbI C META/UIaMU (HATPUEM M KajiblleM) (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB); OMNPEACICHUE pPACTBOPOB KHUCJIOT H WIEJIOYEH C MOMOIIBIO
WHINKATOPOB; UCCIEAOBaHNE 00pa3ll0B HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
HAOJIIO/ICHNEe W3MEHEHHS OKpPacKd HWHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEJIOYEH;
n3yueHue B3aumojeiictBusa okcuaa meau(ll) ¢ pactBopoM cepHOMl KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEaKUWh HEUTpadu3aluu; IIOJyYEeHUE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJTHOTO METajula IPYTMM U3 PacTBOpa COJIM; PEIIEHUE DKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHeume Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Hepuognueckuii 3axoH u llepuoagnyeckas cucTeMa XUuMH4YECKHUX 3J1eMeHTOB /1.

N. MenneneeBa. CtpoeHue aTtoMoB. XHMHYeCKasi CBA3b. OKHUCIMTEIHHO-

BOCCTAHOBUTE/IbHbIE PEAKINH

[lepBble MoONbITKA KilacCU(UKAMK XUMUYECKHX AeMeHTOB. [loHdaTne o rpynmnax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIC U IIEJIOYHO3EMENIbHbIE METAJIJIbI, FAJIOT€Hbl, UHEPTHBIC
rasbl). DemMeHmbl, KOmopble 00pazym amgomepuovle OKCUObL U 2UOPOKCUODL.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XuMUYECKUX 3neMeHToB [[. U.
MenneneeBa. Koporkonepuoanas u orunnonepuoonas Gopmel Ilepuonanueckoit cucteMbl
xumuuecknx aneMeHToB . . Menneneesa. [lepuoapr u rpynnel. OU3NUECKUAN CMBICI
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MOPSAJIKOBOIO HOMEpa, HOMEPOB MEPUOJA U IPYIIIHI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. Hzomonwvi. OnexTpoHsl. CTpoeHHE
ANIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XuMuyeckux snemeHToB [leproguyeckoi
cucrembl [[. . MengeneeBa. XapakTepUCTUKA XUMMYECKOIO DJIEMEHTAa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menneneena.

3axonomepHOCMU USMEHEHUs. CBOUCMNE INEMEHMOE MANbIX NEPUOO08 U 2HABHLIX
nooepynn, 6 3AaBUCUMOCMU OM  AMOMHO20 (NOpPAOK08020) HOMepa 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckou cucmemvl XUMUYECKUX DIIEMEHMO8 O
pazeumus Hayku u npaxmuku. /{. U. Menoenees - yuéHuiii u eparicoOanuH.

Xumuueckast cBA3b. KoBaseHTHas (MoJdsipHasl W HEMOJSpHAs)  CBSA3b.
DnekmpoompuyamesibHOCMb AMOMO8 XUMUYECKUX 27lemeHmos. VIOHHas! CBA3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. llporecce
OKHUCJICHHS 1 BOCCTaHOBJEHUSI. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMHUYECKUA JKCHEPUMEHT: U3y4deHHEe O0Opas3loB BEIIECTB METANIOB U
HEMETAJJIOB; B3aMMOJICHCTBUE THUAPOKCHJIA IIMHKA C PacTBOPAMU KHUCJIOT M HIEJIOYEH;
IIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiy pa3ioKeHHs, COSTUHEHNUS).

MexnpeaMeTHbIe CBA3H

Peanmzarusi MeXmpeaAMETHBIX CBsi3ed MpH M3yYeHWH XHUMHH B 8§ Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK
Y TTOHSTHUH, SBIISIOIIUXCS CHCTEMHBIMHU JIJIS1 OTAEJBHBIX ITPEIMETOB €CTECTBEHHOHAYYHOT'O
IUKJIA.

OO61Me ecTeCTBEHHO-HAyYHbIE TIOHSTHS: HAYUHBIN (PaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHanu3, CHUHTE3, KilacCUpUKAlMs, TEePUOAUYHOCTh, HAOIIO/IEHUEe, HKCIIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHHE, MOJIEIb, SBICHHUE.

®duznka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIbI,
PaANOAaKTHBHOCTH, MOJIEKYJIA, STIEKTPUUYECKUN 3apsi], BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, T'a3, (PU3NYECKUE BEIWYUHBI, CAUHHUIIBI U3MEPEHUS, KOCMOC,
TUTaHEeTHI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpandbl, TOPHBIE MOPOJABI, TOJE3HBIE
HCKOMaeMble, TOIUIUBO, BOJIHbIE PECYPCHI.

9 KJIACC

BewiecTBo M XUMHYECKAs peaKus

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema XUMHYECKUX 3neMeHTOB [l. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMUYECKUX
3JIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB, KAJINS, KAJbLUHS U UX COEAUHEHUN B COOTBETCTBUU C
MIOJIO’KEHMEM JIEMEHTOB B [lepnoanyeckoi cucreMe U CTpOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU CBA3U. THITBI KPUCTALNINYECKUX PEIIETOK,
3a8UCUMOCNb  CBOUCME Beuwjecmea Om Muna KpUCMAailuvyeckol pewémky u 6uod
XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOIHAs U
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TpUBHUATbHAS ). XUMUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIHUXCSA K Pa3IMYHBIM Kjaccam
HEOPTaHUYECKUX COCTUHEHUN, TCHETHUECKAs CBS3h HCOPTAHMYECKUX BEIIECTB.

Knaccudukaius XUMUYECKUX PEaKIWi MO PAa3TMYHBIM TpHU3HaKaM (10 YUCITYy U
COCTaBy YYacTBYIOIIUX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3P (HEKTy, M0 M3MECHECHHIO
CTCTICHEH OKHCICHUS XUMHUYECKHX DOJEMEHTOB, IO 00pamumocmu, HO YY4acmuio
Kamanuzamopa). IK30- U SHIOTEPMUUYECKUE Peaklnu. Tepmoxumuyeckue ypasHeHusl.

llouamue o cropocmu xumuyeckou peaxyuu. I[lonamue o6 obpamumvix u
HeooOpamumulx Xumuyeckux peaxyusx. Illonamue o0 20MO2eHHbVIX U 2emepOo2eHHbIX
peakyusx. Ilonamue o xumuueckom pasnosecuu. CmeweHue Xumuieckoeo pasHo8ecusl.
Daxmopul, eruAOUUE HA CKOPOCIb XUMUYECKOU Deakyuu U NOJIOHCEHUe XUMUYLECKO20
pasHosecusl.

OKUCIUTETFHO-BOCCTAHOBUTEILHEIC peaKInH, DJICKTPOHHBIH OanaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHON peakiuu. CocTaBiICHUE YPaBHCHHH OKHUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIMH C HCIIOJIB30BAHHEM METOIa DJICKTPOHHOTO OajlaHca.

Teopust 3ICKTPOIUTHUCCKON TUCCONMAIMH. DJICKTPOTUTHYCCKAS JTHCCOIUAITHS.
DNEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBI. Mexanusm ouccoyuayuu 6euiecms ¢
PA3UYHBIMU 8UOAMU XUMUYECKOU ces3u. [lonamue o cmenenu ouccoyuayuu. CUIIbHBIC U
ca0ble DJIEKTPOJIUTHI.

Peakruu moHHOTO OOMEHA. YCIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa 0
koH1a. [ToHBIE M COKpallléHHbIE MOHHBIC YPaBHCHHUS pEaKIMid. XUMUYCCKHUE CBOMCTBA
KHUCJIOT, OCHOBAaHMM M COJIEl B CBETE TMPEICTABICHUN 00 DIEKTPOJIUTHUECKOM
nuccornmanun. Cpema pactBopa. KauecTBeHHbIC peaKIIuy Ha KATUOHBI M aHHMOHBI: XJIOPHU/ -
, Opomun-, noaua-, cynbdar-, kapOooHat-, CUIUKaT-, hochar- aHMOHBI; TUIPOKCU/I-UOHBI,
KaTMOHBI aMMOHMSI, MarHus, KaJbliKs, aTIOMUHUS, xene3a (2+) u (3+), meau (2+), IuHKa,
IPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX.

XUMHUYECKUH OSKCIEPUMEHT: O3HAKOMJIICHHE C MOJACISIMUA KPUCTATUYSCKUX
PEmETOK HEOPraHMYECKHX BEIICCTB — METAJJIOB M HEMETa/uIoB (rpadura W anamasa),
CIIOKHBIX BEHIECTB (XJIOpWJA HATPHA); MCCICJAOBAaHUE 3aBUCHMOCTH CKOPOCTH
XUMUYECKOW peakIMu OT BO3JCHUCTBUSA PA3IUYHBIX (HaKTOPOB;, HCCIICIOBAHHE
AJIEKTPOTIIPOBOTHOCTH PACTBOPOB BEIIECTB, IIPoIlecca JUCCOIUAIIMN KUCIIOT, MIEJI0UYeH U
coiei  (BO3MOXXHO  HCIIOJb30BaHUE  BHIEOMATEpPHAIOB); TPOBEACHUE  OIBITOB,
WUTFOCTPUPYIOIIUX TIPU3HAKKA TMPOTCKAHUS peaKluid HOHHOro oOMeHa (oOpa3oBaHHE
ocajika, BBIJICIICHHE raza, 0Opa30BaHHE BOJIbI); OINBITOB, WIIIOCTPUPYIOMHUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTCIIBHBIX ~ peakiuid  (TOpEeHHe, PpPEaKIUH  Pa3I0KCHHS,
COCIMHEHUS); pPACcIO3HABAaHHWE HEOPTraHWYECKUX BEIIECTB C ITOMOINBIO KAaYECTBEHHBIX
peaKIuii Ha HOHBI; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a71a4.

HemeTanibl 4 MX cOeAMHEHUS

OO6mrast xapakTepucTrka ratoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIS
crenieHn okucieHusi. CTpoeHne u (HU3NIECKUEe CBOWCTBA MIPOCTHIX BEMIECTB - TAJIOTCHOB.
XHUMHUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3auMOAECHCTBHE C METaNIaMH, HEMETaulaMu
- BOJIOPOJIOM U KHCIIOPOJOM, uenouamu). Xnopopogopoa. ConsiHast KUCIOTa, XUMUYECKUE
CBOIICTBA, nonyuenue, NPUMEHEHHUE. /lelicmgue Xa0pa u Xa0po8ooopooa HA OpP2aHUSM
yenogexa. BaxxHenIne XJI0pUIbl U UX HAXO0XKICHHUE B IPUPOLE.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB
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KHCIIOpOa U cepbl. XapaKTepHbIC CTETICHH OKHCIICHU.

CtpoeHre W (HU3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB - KHCIOPOZa M CEPHI.
AnmoTtporiHble MOAUGUKAIMKM KHCIOPOAa H Cepbl. XWMHYECKHE CBOWCTBA CEPBHI
(B3aUMOJICHCTBUE C HeMmemailamu - BOJOPOJOM U KHUCJIOPOIOM, MeTaJjlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOI: CTPOCHHUE,
¢u3nUeckre U XUMHUYCCKHE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBHTEIBHBIE CBOWMCTBA).
OxcHJbI cephl KaK MPEJICTaBUTENN KHCIOTHBIX OKCUI0B. CepHas KucioTa: (GU3UIecKue u
XUMUYecKue cBoiicTBa (obmue u cnenuduueckue). Coau cepHON KUCIOThI, KAaUeCTBEHHAS
peaxius Ha cynb(aT-uoH. CepHUCTAsI KUCTOTa. XumuuecKkue peakyuu, iexcaujue 8 OCHoge
NPOMBIULIEHHO20 CNOCcoba nonyuenus cepHou kuciomsl. HaxoxaeHue cepsl U €€
COeNMMHCHMI B mpupone. lIpuMeHeHHE cepbl W €€ COCAMHCHWA B OBITY U B
POMBIIIUICHHOCTH. Xumuyeckoe 3azps3HeHue oKpyicarowelt cpedbl CoOeOUHeHUAMU Cepbl
(Kuciommuowle 00#cO0U, 3a2psA3HeHUe 8030YXA U B000EMO8), CHOCOObL €20 NPedOMBPAUeHUS.

O61mas xapakrepuctuka 351eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHEHHE B TpHUpOAC, (U3MUECKHME W XHMHUYECKHE CBOMCTBA
(B3auMoOjICHiCTBME ¢ METALIaMd M HEMETaUIaMU - KHUCJIOPOJIOM W BOJIOPOIIOM).
KpyroBopor aszora B mnpupojge. AMMHakK: (H3WUYECKHME M XUMHYCCKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIC CBOMCTBA BOJHOTO pacTBOpa), nonyuyenue u npuMmeHenue. Conn
aMMOHHUS: COCTaB, (PU3UYCCKUE M XUMUYCCKHUE CBOMCTBA (pa3sIoKCHHUE, B3aUMOICHCTBHUC
CO menoyamu), npuMeHeHue. KauecTBeHHass peakids Ha HOHBI aMMOHHS. A30THas
KUCToTa, e€ Pu3nyeckrue U XMMHUYecKue cBoicTBa (001Iue u ceruduyecKkue), noayuenue.
Hutparsl (paznoxenue). Azotucrtas kuciorta. Mcnoib3oBaHME HUTPATOB M COJEH
aMMOHUS B KaUeCTBE MUHEPAJIbHBIX YA0OpEeHUN. Xumuueckoe 3azpsazHenue okpyscaroujei
cpeovl COeOUHEeHUAMU a30ma (KUCIOMHble 00HCOU, 3d2cPsA3HEeHUe 6030yXd, NOY6bl U
8000EM08).

dochop, arromponuvie mooupuxayuu Gocgpopa, GuznUecKue U XUMHYCCKUC
CBOMCTBA (B3aMMOJCHCTBHE C METAJIaMU, HEMETAJIaMU, KOHYEHMPUPOBAHHbIMU
azsomuou u cepnoti kucromamu). Oxcum dochopa (V), oprodochopHas kuciora:
duznueckre 1 XUMHYECKHE CBOUCTBA, noyueHue. Ilonamue 0 MunepanibHbix Y0oOpeHusx:
Humpamul u gocghamoi. Ilonsmue o komniekcHvix yoooperusax. O0IIas XapaKTePUCTUKA
anemeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB YIJIEpoJla W KPEMHUS.
BaneHTHOCTP M XapaKTepHBIE CTETICHH OKHCICHHUS aTOMOB yrjiepoja M KpPEeMHUS.
Pacnipoctpanenue yriaepoa B mpupoe, XapaKTepHbIE CTENIEHN OKUCIICHHUS.

VYrnepon, amnorpomnHble Moaudukanuu (rpadur, anmas), Qundeckue u
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METAJJIaMHU, HEMETAJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHol Kuciomamu). Ancopoius. Kpyrosopor
yraepoga B mpupose. OKcuabl yriepoja, ux (HU3NYEeCKHe W XUMHYECKHE CBOWCTBA,
MOJIYYCHHE U IPUMEHEHHUE, JCHCTBUE HA OPTaHU3M YEJIOBEKa. JKo102uteckue npodemsl,
cesazannvle ¢ oxcullom yenepooa(l'V), eunomesa enobanvno2o nomenieHusi KiumMama,
napHukoswli 3¢hghexm. YTONbHAS KHUCIOTa W €€ conH, X (PU3NYeCKue U XUMUYECKHE
CBOMCTBa, nonyueHue u npumenenue. KadecTBeHHas peakiusi Ha KapOOHAaT- HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITy, MEIUIIMHE, MPOMBIINIJICHHOCTH W CEIHCKOM
XO35IUCTBE.

O6mme mpencraBiaeHUsT 00 OCOOECHHOCTSX COCTaBa W CTPOCHHUS OPTaHUYECKUX
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COeIMHEHUH yriieposa (Ha MpuUMepe MeTaHa, ITWICHA, 3TaHOJa, YKCYCHOW KUCIOThI. HMx
cocmas u xumuieckoe cmpoenue. Knaccuguxkayus opeanuueckux eewecms. llonarue o
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, O€JIKax, YriIeBoJaX — U UX POJIU B KU3HU
yesioBeka. Mamepuanvroe eOuHcmeo opeaHuyeckKux U HeopeaHuyeckKux coeoOuHeHu.

Kpemnuii, ero ¢pusznueckrue 1 XMuMUYECKHE CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBUS
C MeTaJUlaMd M HeMeTajUlaMu), noiayyenue u tnpumeHeHue. CoeouHeHusi KpemHus 6
npupolle. Obwue npeocmasnenus o6 oxculle xpemnua(l'V) u kpemuuesou xuciome.
Cunuxkamol, uzuueckue u xumuyeckue ce0UCmea, NoayueHue u npumeHeHue 6 Ovbimy,
npomslunenHocmu (8 meuyunckou, 31eKmponHol, cmpoumenvrou u /lp.). Bascuetiwue
cmpoumeinbHble Mamepuanvl. Kepamukd, CmeKlIo, yemeHm, OemoH, Hcene300emoHn.
IIpobnemvl H6e30nacno2o UCNOIBL3IOBAHU CIMPOUMENbHBIX MAMepPUanlos 68 nosce/[HegHol
JHCU3HU.

XUMHUYECKUNA HSKCIEPUMEHT: H3ydeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCJOTBI; MPOBEACHUE KAUYECTBEHHBIX PEAKIUM HA XJIOPUA-UOHBI U
HAOJIIOJIEHUE TPU3HAKOB MX TMPOTEKAHUS, OIbIThI, OTpa)xaromue Q(U3NIECKUe U
XUMUYECKHE CBOMCTBA TaJIOTEHOB W WX COCAWHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB);  O3HAKOMJIEHME C  oOpa3lamMu  XJOpUAOB  (TajJoreHuOB);
O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COeTUHEHHSIMU (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMAaTepUaIoB); HaOIIOJCHUE TIpollecca OOYIJIIMBaHMS caxapa TOJ JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; M3YYCHHUE XUMUYECKUX CBOMCTB pa30aBIICHHOM
CEpPHOM KHUCIJIOTHI, MPOBEJCHNUE KAaUeCTBEHHOW peaklMy Ha Cylb(aT-uoH U HabIo/IeHue
npu3HaKa e€ MPoTeKaHus; 03HAKOMIIEHUE ¢ (PU3nYecKuMU CBOWCTBaMU a30Ta, pocdopa u
UX COEIUHEHUHN (BO3MOXHO MCIOJB30BAHUE BHUIEOMATEPUATIOB), 00Opa3liaMu a30THBIX U
dochopHbIX ynoOpeHui; MmojaydyeHne aMMuaka M W3y4eHHE €ro CBOMCTB; MPOBEJCHHE
KayeCTBEHHBIX peaKkIMii Ha MOH aMMOHUA U (ocdar-uoH U U3ydeHHe MPU3HAKOB HX
IIPOTEKAHUS, B3aWUMOJECHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO HCHOJIb30BAHHUE BUJIEOMATEPUAIIOB); U3YYEHUE MOJENEH KPHUCTALNTMYECKUX
peméToKk anmasa, rpadura; O3HAKOMIIEHHE C TMPOIECCOM aJCOPOIMH PACTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTUBOIa3a; MOJYYEHHUE YITIEKUCIOTO
ra3a M M3y4eHUE €ro CBOWCTB; MPOBEICHHE KAUYEeCTBEHHBIX pEakldil Ha KapOoHAT- U
CUJIMKAT-UOHBl U U3YUYCHHUE IPU3HAKOB UX MPOTEKAHUS;, O3HAKOMIICHUE C NPOIYKLIHEH
CUJIMKAaTHOW MPOMBIIIJICHHOCTH; PEUICHUE JSKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMe
«BaxkHelne HEMETAIUTBI U KX COCTUHEHUSI.

MeTaibl 1 MX COeAMHEHUS

OO6mas xapaKTepUCTHKAa XMMHUYECKUX 3JICMEHTOB — METAJJIOB HA OCHOBAaHUM HX
nosioxxenusa B Ilepuoanueckoit cucreme xumuueckux 3nneMeHToB JI. M. Menaeneera u
cTpoeHuss atoMoB. CTpoeHue MeTaioB. Metajuinueckas CBS3b M METajUIM4ecKas
KpUCTAJUTMYECKass pemérka. OJCKTPOXUMHUYECKUN PSAJ  HANpsOKEHHW  METasljoB.
Du3UYECKUe 1 XUMHYECKHE CBOMCTBA METAJIOB (B3aMMOJEUCTBUE C KUCIIOPOI0OM, BOJIOM,
kuciotaMu). Obuwue cnocobwl nonyuenus memannos. Ilowsmue o Kopposuu mMemanios,
OCHOBHble Cnocoowbl 3awumul ux om Kopposuu. Cniasvl (cmaiv, yyeyH, OHPATIOMUHULL
OpOH3a) u Ux npumMeHerue 8 Ovimy U NPOMBIULIEHHOCTU.

[[lenounble MeTaiuibl: noJiokeHue B Ilepuoguueckoil cUCTEME XHMMHUYECKUX
anemeHToB /. 1. Menaeneesa; crpoenne aroMoB. Haxoxnenune B nmpupoae. Ousnyeckue

13



1 XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamnust). OKCUAbI U TUAPOKCUIBI HATPUS U
kanus. [[puyMeHeHne meaoYHbIX METAIJIOB U UX COCTMHEHUM.

[Ilesr0uHO3EeMENBbHBIE METAJUIBI MArHUN M KaJbLIMM: 1OJIoKeHUe B Ilepronnueckoi
CUCTEME XUMUYECKHUX eMeHTOB []. 1. MenneneeBa; CTpoeHUE UX aTOMOB; HaX0XKICHUE
B npupoae. dusznueckrue U XUMHUYECKHE CBOMCTBA MarHus U Kaiublusd. Baxuenmue
COCMHEHUs KalblMs (OKCHA, THUAPOKCHUH, cojiu). JKécmrxocmb 6006l u cnocodwvl eé
YCmMpaHeHus.

AnroMuHUN: I0JI0)KeHKE B [lepuoandeckon cucteMe XUMUYECKUX 3i1eMeHTOB /[, M.
MenzeneeBa; CTpOCHUE aTOMa; HAXOXJIEHUE B npupoie. OU3MYECKUEe U XUMUUYECKHUE
cBoMcTBa amoMuHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U TUPOKCUIA ATIOMUHUSI.

Kenezo: nonoxenue B llepuoamyeckoit cucreme xumuueckux snemeHTtoB /. .
MenzeneeBa; CTpOCHUE aTOMa; HAXOXJIE€HUE B npupoje. OU3MYECKUe U XHUMHUYECKHUE
CBOMCTBa Xeje3a (B3aMMOJCHCTBHE C METa/ulaMH, KUCIOTaMH H CcoOjsMH). OKCHIBI,
ruapokcuabl u conu xenesa(ll) u xenesa(lll): cocras, cBolicTBa U nosi-yuerue.

XUMHUYECKUN IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3IiaMyu METAJJIOB U CIIJIaBOB, MX
(U3UYECKUMH CBOWCTBAMU; H3yUYCHHE PE3yJIbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHUIA KAJIBIUS U
HATPHS C BOJION (BO3MOYKHO HCIIOJIB30BaHUE BUJICOMATEPUAIIOB); UCCIICIOBAaHUE CBOMCTB
®KECTKOW BOJIBI; TIpOIlECCa TOPEHHUs JKejie3a B KHUCJIOPOoJe (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMAaTEpPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMNA Ha MOHBI (MarHus,
Kanblusl, amoMuHus, 1uHKa, skene3a(ll) u xenmesza(lll), memu(Il)); HaGmomeHue u
OINMCAaHUE IMIPOLIECCOB OKPALIMBAHUSA IUIAMEHU HWOHAMHU HATpUs, Kalausid WU KaJIbLUs
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HccieAoBaHHEe aM(pOTEPHBIX CBOMWCTB
TUAPOKCHIA AIFOMUHUS U TUAPOKCHUIA LIMHKA;, PELICHUE JSKCIEPUMEHTAJIbHBIX 3a1a4 110
TeMe «BaxkHenmme MeTauibl U UX COCAUHECHUSD.

Xumusa u okpycarowan cpeoa

Hogvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 8 no8CceOHEe8HOU
JHCU3HU Yenlogeka. Xumus u 300posve. bezonacnoe ucnonv3osanue ewiecmes u XumMuyeckux
peaxyuti ¢ ovimy. Ilepsas nomowp npu xumuyeckux oxcoeax u ompasieHusax. OcHosbl
9KONI02UYEeCKOU epamomuocmu. Xumuueckoe 3azps3HeHue OKpyxcaiowel cpellvl
(npedenvrasa onycmumasn xonyenmpayusa eewecms - II/[K). Porv xumuu 6 peweruu
IKONO2UYECKUX NPOOIEM.

Ilpupoonvle ucmounuku yeneo0opooos (yeoib, NPUpoOHbIll 2a3, Heghmy),
NPOOYKMbl UX nepepabomku, ux poiv 8 Obimy U NPOMbIULIEHHOCTIU.

Xumuueckuii sxcnepumenm. usyieHue oOpa3y08 Mamepuanlos (Cmekio, Cnidgvl
Memannos, NOIUMepPHble MAmMepuabl).

MexknpeaMeTHbIe CBA3H

Peanuzamus MexXnpeaMeTHBIX CBSI3€d IIpM HM3Yy4YEHUH XUMHM B 9 Kiacce
OCYULIECTBIISIETCS] YE€pE3 UCIOIb30BAHUE KAK OOIINX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK
Y IOHSATUM, SBJISFOIINXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX IPEAMETOB €CTECTBEHHOHAYYHOTO
LHKJIA.

OO6uue ecTecTBEHHO-HAYUHbIE MMOHATHS: HAYYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHanau3, CHUHTe3, KiIlaccupukanus, TM[ePUOJUYHOCTh, HAOIIOJICHHE, 3SKCIIEPUMEHT,
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MOJICTTUPOBaHUE, H3MEPEHHE, MOJENb, SBICHWE, MApPHUKOBBIN A(P(PEKT, TEXHOIOTHS,
MaTepuaibl.

®dwusuka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIW, HU30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKHHA 3aps, MPOBOJHHUKH, MOIYIMPOBOIHHUKH,
AVDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUTMUECKas pemeTKa, CIUIaBbl, (QHU3UYECKHe
BEJIMYMHBI, E€AMHUIIBI W3MEPEHUsS, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
Connue.

buonorusi: QorocunTes, npixanue, Ouocdepa, HSKOCUCTEMA, MHUHEPAIbHbIE
ya0OpeHwsI, MUKPO2JIEMEHTHI, MaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, runpocdepa, MUHEpaibl, TOPHbIE MOPOJbI, MOJE3HBIC
MCKOIIaeMbIe, TOTTMBO, BOJHBIC PECYPCHI.

I[IpuMepHbIe TeMBbI NPAKTHYECKUX PadoOT:

1. JlabopatopHoe o0opynoBaHME€ U TpUeMbl oOpaieHuss ¢ HuM. llpaBuna
6e3omnacHoi paboThl B XUMHUUYECKOH J1ab0paToOpuu.

2. OumcTKa 3arpsi3HEHHON TOBapEHHOMN COJIH.

3. Tlpu3HaKy MPOTEKaHUS XUMUIECKUX PEAKITUH.

4. TlomyueHHWe KUCIOPOAA U U3YYCHHE €r0 CBOMCTB.

5. Tlomyuenue BoOpoa U U3yUEHHE €TO CBOICTB.

6. [lpurorToBieHue pacTBOPOB C OMPENEICHHON MaccOBOW H0Jiell PacTBOPEHHOTO
BEILECTBA.

/. Pemienne SKCIEpUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCTUHEHU.

8. Peaxkmu moHHOrO OOMeHa.

9. KayecTBeHHBIC peakllMi Ha HOHBI B PACTBOPE.

10. Tlonydenue aMMHaKa U U3yUYCHHE €TO CBOWCTB.

11. TTosydeHue yriI€KUCIIOro ra3a U U3y4YeHHE €ro CBOMCTB.

12. Pemienue sxcriepuMeHTaNBHBIX 3a7a4 1o TeMe «Hemetamnst IV - VII rpynm u ux
COEIMHEHUI).

13. Pemienue sKCepUMEHTANBHBIX 33124 10 TeMe «MeTaJuibl U X COSAMHEHUS».

[Ipu mnpoBemeHWM TMpPaKTUYECKONW pPaOOThI KaXKAbIH €€ JTal BBIMOIHSICTCS

obOyugarommmucs ¢ 3IIP Bmecte ¢ yumrenem W mox ero pykoBojcTBoM. Ha mocke
00s3aTEIPHO BBIBEIIMBAIOTCS TpPaBWJIa TEXHUKU OE€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BHIy paOOThI, JaeTcs MpaBWIbHAS 3amuch (QOPMYT M YKa3bIBAeTCS I€JTh
npoBeneHus padoThl. [Ipu HEOOXOIUMOCTH 1aeTCA BU3YaJIbHBIN aITOPUTM BBITOTHEHUS
3aaHusl. JTO CHOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMUCS BBINMOJIHSAEMBIX ACHCTBUN M
MIOJYyYEHHOTO PE3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBLI 10 XUHMUH

JIns opraHu3anuy MPOBEPKU, yde€Ta W KOHTPOJS 3HAHUW O0Oy4aromuXxcsl Mo
peaMEeTy NPeayCMOTPEHbI KOHTPOJIbHBIE pabOThI, CAMOCTOSITEbHBIE PAaOOThI, 3a4€ThI,
npakThudeckue paboThl, TectupoBaHue. OJHUM U3 METOAOB KOHTPOJISI PE3yJIbTATOB
oOyuyenus oOyvaromuxca ¢ 3I[IP sBusgercs MeTon MNOJMBAPUATUBHOIO HKCIpPECC-
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TECTUPOBAHUSI C KOHCTPYUPYEMBIMHU OTBETaMU. ET0 OTIMYUTENBbHBIMU YEPTAMH SIBJISTFOTCS
ONEpPAaTUBHOCTh, BBICOKAsl CTENEHb WHAMBUAYAIW3alUUd 3HAHUW, CPAaBHHUTEIBHO Mallble
3aTpaThl BPEMEHH U TPYJa Ha MIPOBEPKY OTBETOB OOYUAIOIINXCS.

Hns obyuaromuxcst ¢ 3[IP Bo3MOXXHO u3MeHeHue (HOPMYIMPOBKM 3aJaHUN Ha
«IIOIIAroBYIO», aJanTalys IpeaIaraéMoro 0O0y4aromeMycs TECTOBOrO (KOHTPOJBHO-
OLICHOYHOr'0) MaTepuajia: MCIOJIb30BAHME YCTHBIX U MHCbMEHHBIX WHCTPYKIUH,
YIPOIICHUE UIMHHBIX CJIOXKHBIX (OPMYIMPOBOK MHCTPYKIIMI, pEIIeHHe C ONopoil Ha
JITOPUTM, 00pa3ell, UCIOIb30BaHUE CIIPAaBOYHON HH(POPMALIUHL.

KouTpoJibHbIE padoThI IO TEMaM

B paboueit nporpamMmme npeaycMOTpeHO 9 KOHTPOIBHBIX paboT:

Koumponvuas paboma Ne 1. [lepBoHauagbHBIC XUMUYECKUE TTOHSATHUS.
XUMHUYECKUE dTIEMEHThl. XUMHUYECKHUE (POPMYJIIbI U YPABHEHUS.

Konmponvuas paboma Ne 2. Tlepuoauyeckas cucTeMa XMMHUYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBA3b.

Konmponvuas paboma Ne 4. Kucnopon. Oxcunbl. ['openne. Bogopoa. KucnoTsi.
Conu.

Konmponvuas paboma Ne 5. O600111eHre CBeICHUH 0 BaXKHEHIITUX Klaccax
HEOPTraHUYECKUX COCTMHEHUMN.

Konmponvuas paboma Ne 6. DneKTpoIuTUUECKas TUCCOIUAIIHS.

Konmponvuas paboma Ne 7. HemeTaibl.

Konmponvuas paboma Ne 8. Metansl.

Konmponvuas paboma Ne 9. UtoroBast paboTta 3a Kypc HEOPraHMYE€CKON XUMUHU.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUYEBHOI'O ITPEIMETA
«XUMUA» HA YPOBHE OCHOBHOTI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbpTaThl ocBoeHus: ooyyatonumucs ¢ 311P yue6Horo npeamera
«XHUMHUS» TOJKHBI COBMAIATh C pe3ybTaTaMU MPUMEPHOI pabouei mporpaMMsl
OCHOBHOT0 00111eT0 0OpazoBanus. Hanbomnee 3HaUMMBIMU SIBIISIFOTCS :

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHBAITUS K 00YUCHUIO U IIEJICHAIPABICHHON MTO3HABATEIILHOM JICSITCIIBHOCTH;
YCTaHOBKA Ha OCMBICJICHUE JIMYHOTO OIbITa, HAOJIOICHUN 32 XUMHUYECKUMHU
AKCIIEPUMEHTAMHU;

OpHUEHTAITUS Ha TIPaBUJIa HHIUBUIYATHLHOTO M KOJIJIEKTUBHOTO 0€3011aCHOTO
MIOBE/ICHHMSI TIPY B3aUMOJICHCTBUH C XUMUUYECKHUMH BEIICCTBAMHU M COCTUHCHUSIMH,

NpakTHUYECKOe u3ydeHue npodeccuii U Tpyaa pa3aIudHOTO poJia, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHUS NU3y4aeMOT0 IIPEJIMETHOTO 3HaHUS (HampuMmep, JJabopaHT
XUMHUYECKOTO aHaIN3a);

yBaOXCHHUE K TPYAY U PE3yJIbTaTaM TPYJI0BOM JACATEIBHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHMIO JIaJbHEHIICH WHIWBHIYaTbHOU
TpacKTOpUM OOpa30BaHHWS Ha OCHOBE OpPHUEHTUPOBKM B Mupe Tmpodeccuit u
npo¢eCCUOHATBHBIX MPEATIOYTCHHUN, YBAKUTEIHHOTO OTHOIICHUS K TPYIY;

OCO3HAaHHUE CBOETO TMOBEJCHUS C TOYKH 3PEHUS OMACHOCTH WM O€30MacCHOCTH ISt
ceOst UITH JI71S1 OKPYIKAIOIITUX;

OCHOBBI JKOJIOTHUECKON KYyJIbTYphI, COOTBETCTBYIOIICH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOTO MBIIIICHUS, TIPUOOPETEHUE OIBITa AKOJOTUYSCKH OPUEHTHPOBAHHOM
NPaKTUYECKON JIEATSIBHOCTH B )KU3HEHHBIX CUTYAIUX;

OCO3HAaHUE IIOCIICJICTBUI W HEMPHUATHE BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHHs1) ¥ HHBIX (hOpM Bpeia sl PU3NIECKOTO M ICUXUIECKOTO
3JI0POBBS;

NPUHSATUE PEIICHHUIA B KU3HEHHOW CUTYallMd Ha OCHOBE MEPEHOCA MOITYYCHHBIX B
X071e OOy4eHHMsI 3HAHUH B aKTYaJbHYIO CUTYaIlMI0, BOCTIONHATh AeUIIUT HHPOPMAITUH;

TOTOBHOCTH OTOMpaTh M UCIIOJIB30BATh HY)XHYIO HH(GOPMAIIMIO B COOTBETCTBUU C
KOHTEKCTOM XKU3HCHHOW CUTYaIlUH.

METAINPEAMETHBIE PE3YJIBTATBI

Oe¢nadenue yHUGEPCATbHBIMU YUCOHBIMU NO3ZHABAMEIbHBIMU OCUCM GUAMU:
BBISIBJISITh IPUYUHBI U CJICICTBUS MPOCTHIX XUMHUYECKUX SIBIICHUW; OCYIECTBIISATh
CpaBHEHHE, KIacCCU(DHUKAIINIO XUMUYSCKUX BEIICCTB 110 33/ITaHHBIM OCHOBAHUSAM H
KPUTEPHUAM JIJISl YKA3aHHBIX JIOTHYECKUX OMEpaInii;

CTPOUTH JOTHYECKOE CYXKJIEHHE MTOCIIEC MPEIBAPUTEIILHOIO aHAIN3a, BKITFOYAIOIIEe
YCTaHOBJICHUE TPUUYUHHO-CJICICTBEHHBIX CBSI3EH;

BBIABIIATH NeUIIUTH HHOOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJJHOTO BU/IAa B APYroi (TaOIHIly B TEKCT U IIp.);

CO3/1aBaTh, MPUMEHATH U MPEeOOPa30BbIBATh 3HAKU M CUMBOJIBI, MOJICTTU U CXEMBbI
JUTSL peIIeHUs] yUeOHBIX U MO3HABATENIBHBIX 3a7a4 C MOMOIIBIO TIEJarora;

C MOMOIIBIO TeAarora MPOBOJIUTh XUMUUYECKUN OMBIT, HECIOXKHBIA SKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI 0COOCHHOCTEHN 00beKTa U3yUeHUs, IPUUUMHHO-CIICICTBEHHBIX CBSI3eH U
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

C TOMONIbIO TEAarora WM CaMOCTOSATEIBHO (OpMYyIUpoBaTh 000OILIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEJACHHOTO HAOJIOICHHUS, OTIbITA;

POTHO3UPOBATH BO3MOXKHOE PA3BUTUE XUMUUYECKUX MTPOIIECCOB U UX MOCJIEACTBUS,

UCKaTh WIM OoTOUpaTh HHGOPMAIMIO WIM JaHHBIE U3 HMCTOYHUKOB C Y4E€TOM
peIJIOKEHHON yueOHOM 3a1auM U 3aJJaHHBIX KPUTEPUEB.

Osnaoenue ynugepcaibHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICMGUAMU:

OpraHU30BBIBATh yueOHOE B3aUMOJCHCTBHE B IpyIie (ONpenensaTh OOIIUe e,
pacnpenensiTh Poju, 10rOBapUBaTHCS IPYT C APYTOM U T. 1I.).

C TIOMOIIbIO TIeJIarora Wi CaMOCTOSITEIbHO COCTABJISTh YCTHBIC U NMHUCHMEHHBIE
TEKCThl C HCTOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTE€pUANIOB JJISI BBICTYIUICHUS Tepe
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYIHUYECTBO MU COBMECTHYIO JEATEIBHOCTH C
YUHUTEJIEM W CBEPCTHUKAMH; padOTaTh WHAMBHUAYAJIbHO M B TPYMIE: HAXOAUTH OOIIee
pelieHre W paspeniath KOH(QIUKTBI HAa OCHOBE COTJIaCOBAaHUS TO3MIMH W yuera
UHTEPECOB; POopMyIUPOBaATh, ApPTyMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OLICHMBATh KaueCTBO CBOEro BKJaja B OOMIMUA MPOAYKT, MPUHUMATH U Pa3JeisaTh
OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE] TPYMIOM.

Osnadenue yHUBEPCANbHLIMU YUYEOHLIMU  PEYIAMUGHBIMU  OCUCMEUAMU:
oOHapyxuBaTh M (OPMYIHPOBATH Y4YeOHYIO MpoOJeMy, ONMpeaAcssITh 1elb y4eOHOU
NEeATEIbHOCTH;

BJIAJETh OCHOBAMHU CaMOKOHTPOJS, CaMOOLEHKH, NPHUHATHA pEUIEHUd U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpa B YUeOHOM U TIO3HABATEILHOM JIEATEILHOCTH;

COOTHOCUTh CBOM [E€UCTBUSl C IUIAHUPYEMBIMH pE3YyJbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JEATEIbHOCTA B MPOLIECCE IOOCTHKEHUS pe3yJbTara, ONPEAENSITh
criocoObl ACHCTBUM B paMKax MPEIOKEHHBIX YCIOBUU U TpeOOBaHUMN, KOPPEKTUPOBATH
CBOH JICUCTBHS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYalUEN;

JaBaTh AaJICKBATHYIO OLEHKY CHUTyalldd W TMpeJjaraTh IUIaH €€ H3MEHEHUS;
MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH YUEOHOU 3a/1a4u;

NOHUMATh TMPUYUHBI, TI0O KOTOPHIM HE OBUT JNOCTUTHYT TpeOyeMblii pe3ysbTar
JESTENBHOCTH, OMNPEAENATh TO3UTHUBHBIE HM3MEHEHHS U HampaBlIeHUs, TpeOyroIue
JanbHeIen padoThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €T0 MHEHHIO.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX Pe3yJabTaTOB MO OCBOEHUIO 00SI3aTE€ILHOIO COJICPIKAHUS,
YCTAaHOBIIGHHOTO JIaHHOW TpPHMEpPHOW pabouell MporpamMMoOi, BBIIEISIOT: HAay4YHBIC
3HaHUS, YMEHUS U CIOCOOBI JIEUCTBUM, cheuu(puUYecKre ajisg y4eOHOro mnpeamera
«XuMUs», BUNBI ACSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEpPIpETaIluHu,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUAX:

* MpEJCTaBJIICHHE O 3aKOHOMEPHOCTSAX M I[IO3HABAEMOCTU SIBJICHUU MPHUPOJIBI,
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MMOHUMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JIacTH

COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIOHEHTa OOIIEH KYIbTYpbl U MPAKTUYECKOU

NESATeIbHOCTH YeJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA; MOHUMAHKE MeCTa

XUMHUM CPEU IPYTUX €CTECTBEHHBIX HAYK;

* BJIQJCHHE OCHOBAMH MOHSATUIHOIO annapaTra ¥ CMMBOJIMYECKOTO SI3bIKA XUMUU JJIS
cocTaBjeHus (OpMyJT HEOPraHUUYECKUX BEIIECTB, YPAaBHEHUM XUMUYECKUX PEAKITUN
(c onmopo¥ Ha aNrOpUTM y4eOHBIX JNEUCTBUIA); BIaJ€HHE OCHOBAMH XWMHUYECKOUH
HoMeHkIaTypsl (IUPAC u TprBHAIbHOI) U YMEHHUE MCIIOJIB30BATh €€ JIJIS PEIICHHS
y4eOHO-TIO3HABATEIbHBIX 3a/1ad C TOMOIIBI0 YYUTENS; YMEHHE HCIOJIb30BaTh
MOJENH 1J11 O0BSICHEHUS! CTPOCHHSI aTOMOB U MOJIEKYJI IO aJITOPUTMY C OTIOPOIl Ha
ONpEACIICHHUS;

* MPEACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUM U YMEHHE C MOMOILIBIO YUUTENS
MPUMEHSTh CUCTEMY XUMUUYECKUX 3HAHUH JIJIs1 yCTAHOBJIEHUS B3AMMOCBSI3EH MEXKITY
W3YUYCHHBIM MaTEpPUaIOM U MPHU MOJYYEHHU HOBBIX 3HAHUM, a TaKKe B IPOIECCE
BBITIOJIHCHUSI YYEOHBIX 3aJaHui W Opu padoTe ¢ HCTOYHUKAMU XUMHUYECKOU
uH(OpMaINK, KOTOpas BKIIOYACT:

BAKHEHIIINE XUMUUYECKHE TIOHSITUSA: XUMHUYECKUH DJIEMEHT, aTOM, MOJIeKYJIa,
BEILIECTBO, MPOCTOE€ U CJOKHOE BEIIECTBO, OJHOPOAHAA W HEOJAHOPOJHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJICKYJISIpHAsT MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIH 00BEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpemHsis),
XUMUYECKAs peaKkusl, peaklUy COCIMHEHNU S, PEAKIINU PA3JI0KEHUs, pEaKIIUU 3aMEeILCHUS,
peakuud oOMEHa, TerioBOM A(h(EKT peakuuu, 3K30- U IHAOTEPMUUYECKUE PEaKIIuH,
pacTBOp, MaccoBas JOJs XUMHYECKOIO 3JIEMEHTa B COCIMHEHUHM, MaccoBas AONA U
NPOLICHTHAs KOHUEHTpalWs BEIIECTBA B PAcTBOpPE, SAPO aToMa, AJIEKTPUUYECKHI CIIOM
aToMa, aTOMHasi OpOUTalb, paJInyC aTOMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHS, XUMUYECKast
CBA3b, JIEKTPOOTPUIATEIBHOCTD, MOJSPHAS U HEMOJSIpHAs KOBAJEHTHAs CBA3b, HOHHAS
CBA3b, METAJUIMYECKasl CBS3b, KPUCTAJUIMUECKAs pellerka (aroMHas, HOHHas,
MeTaJUIM4ecKas, MOJIEKYJIsIpHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HE DJIEKTPOJIUT,
ANEKTPOIUTHYECKAsT JUCCOLMAIMSA, PEAKIMM HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIUU, OKUCIUTEIb U BOCCTAHOBHUTEIb, OKHCICHHE U
BOCCTAHOBIICHUE, AJIEKTPOJIN3, XHUMHUYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTHMbIe
pEaKUHUH, CKOPOCTh XUMHUUYECKOW pEaKIUW, KaTalu3aTop, IMPEIeNIbHO AONMyCTUMAs
koHueHTpanus (IIJ1K), koppo3usi MeTaJIoB, CILIaBbI;

OCHOBOIIOJIArarIue 3aKOHbl XUMHUM: 3aKOH COXpaHEHUsI Macchl, [lepuoanueckunii
3akoH /. V1. MeHieneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOPUM XUMHHU: ATOMHO-MOJIEKYJIIDHAS TEOPHUsS, TEOPUS BJIECKTPOJIUTHYECKON
JIUCCOLMAIINM, a TaKXe MPEACTAaBICHUS O HAYYHBIX METOJAX IMO3HAHUS, B TOM YHUCIE
JKCIIEPUMEHTAJIBHBIX U TEOPETUUYECKHX METOJaX HMCCIIEIOBAaHUS BEIIECTB U U3y4YCHUS
XUMHUYECKUX PEaKIU;

* MPEACTABICHUE O MEPUOJANYECKON 3aBUCMMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(paguyc atoma, 3JEKTPOOTPULATENBHOCTH), MPOCTHIX MU CIOKHBIX BEIIECTB OT
MOJIOKEHHUSI 371IeMeHTOB B [lepronnueckoil cucteme (B MajbiX IEPUOAAX U TJIABHBIX
MOATPYNINAxX) M DJJIEKTPOHHOTO CTPOCHHS aToMa; YMEHHE OOBSICHSATH CBS3b
MOJOXKEHNUd  3jueMeHTta B llepuogmueckoll  cucreMe € YUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsjl
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saapa, o0OIIee YHCIO  JJIEKTPOHOB),  PACHPEACIICHUEM  AJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPUOAOB, KU U KaJbIUf,
KJIacCU(UIUPOBATh XMUMHUYECKHE DJJIEMEHThI C ONOPOM Ha  OMpeeleHus
bu3uYecKoro cMbiciia HUPPOBBIX JAHHBIX NEPUOIUUECKON TaOIUIIBL;

yMEHHUE KJIacCUu(PUIIMpPoBaTh XUMUUECKUE FJIEMEHThI, HEOPraHUYECKHUE BEIECTBA U
XUMHUYECKUE PEaKIUU C OMOPOM Ha CXEMBbI; OMPENEATh BAJICHTHOCTh U CTEICHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB, BHUJ XUMHUYECKOM CBSI3U M  THII
KPUCTAJUTMYECKONM CTPYKTYPbl B COEIUHEHMSX, 3apsiji UOHA, XapaKTep Cpelbl B
BOJHBIX PACTBOpax BeIIECTB (KUCIOT, OCHOBAHUMN), OKUCIUTEIb U BOCCTAHOBUTEIb
M0 AJITOPUTMY YUEOHBIX JEUCTBUN;

yYMEHHUE XapaKTEePU30BaTh C ONIOPOH Ha cXeMy (PU3HUECKUE U XUMHUUECKHE CBONCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, O030H, BOAOPOJ], IpaduT, ajiMa3, KPEeMHHUM, a3oT,
docdop, cepa, xj0p, HATPUH, KalWid, MarHUM, KaJdbI[Ui, aJIOMUHUHN, KEJIe30) U
CJIOKHBIX BEIIECTB, B TOM 4YHCJI€ HX BOJHBIX pPacTBOPOB (BOJa, aMMHUaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJI, OKCHABI U THUAPOKCUAL MeTauioB | - IIA rpynm,
amomunns, meau (I), nuuka, xenesza (Il u 1), oxcuasr yrmepoma (I u 1V),
kpemuus (1V), azora u dpocdopa (1l u V), cepsr (IV u VI), cepuucras, cepHas,
azoTucras, a3oTHas, (pocdopHas, yrojbHas, KpEeMHHEBas KHCJIOTa U HUX COJIH);
OTHCHIBATh C OTMOPOM Ha TUIAH W KIIFOYEBBIE CJIOBA; YMEHHE IMPOTHO3UPOBATH U
XapaKTEepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MUX COCTaBa M CTPOCHUS
nociie MpeABAPUTENILHOTO aHaliu3a TOJi PYKOBOJICTBOM II€arora, NMpUMEHEHHE
BEIIECTB B 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUSI XUMUYECKUX
NpEeBpallleHu B Pa3jIMYHBIX YCIOBUAX, BIHUSHHUE BEIIECTB W XUMUYECKUX
IIPOIIECCOB HA OPraHU3M YeJIOBEKa M OKPYKAIOU[yI0 MPUPOJHYIO CPELY;

YMEHHE COCTaBIIATh MO O0O0pa3lly, cXeme, alropuTMy Y4eOHBIX JIeWCTBUI
MOJIEKYJISIpHbIE U MOHHBIE YpPaBHEHHUsS PEeakuuid (B TOM 4YHCIE PEaKIMil HOHHOTO
oOMEHa ¥ OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH), HILTIOCTPUPYIOMINUX
XUMHYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB / TPYIINT HEOPraHUYECKUX BEIIECTB, a
Tak)Ke MOATBEP)KIAIONTUX TEHETUYECKYIO0 B3aUMOCBS3b MEXIY HUMU;

YMEHHE BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO K MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0O XHMHYECKOTO OJJIEMEHTa B COCJAMHEHHH, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €T0 MaccCy, 00bEM Ta30B C OMOPOH
Ha o0mmue (HOpMysbl; yMEHHE MPOBOIUTH PACUETHI IO YPABHEHHUSIM XUMUYECKHUX
peaknuii ¥ HaXOJUTh KOJUYECTBO BEIIECTBA, O0BEM W MAacCy PEareHToB WIIU
MIPOJYKTOB PEAKIIMH C OMOPO Ha 00pasell, arOpUT™M YIeOHBIX ICHCTBHM;
BJIa/ICHHE OCHOBHBIMH METOJIaMH HAYYHOT'O TO3HaHUS (HabIto/IeHne, U3MEpEeHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MTPU U3YUECHHUH BELIECTB U XUMUYECKHUX SIBJICHUU C
OTIOPOI HA AITOPUTM Y4E€OHBIX JACHCTBUM; yMeHHE cPOPMYIHpPOBATH IPOOIEMY U
NPEJIOKUTH MTYTH €€ PEIICHUs ¢ TIOMOIIBIO TIefarora; 3HaHUE OCHOB 0€30macHOn
paboThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHUYECKOW TMOCYI0W W JTaOOpaTOPHBIM
00opyT0BaHUEM;

HaJu4yue MPAKTUUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHHS CIIEAYIOLIUX
XUMUYECKUX SKCIIEPUMEHTOB IOJ] PYKOBOJICTBOM YUYUTENs ¢ OOCYX JECHUEM IJIaHa
pabOThI UJIU COCTABICHUEM TaOJIUIIBI:

M3YUYCHUE U ONUCcaHue (PU3NYECKUX CBOMCTB BEILIECTB; 03HAKOMIICHHUE C
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(U3HUESCKIMH ¥ XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUUYECKUX PEaKIUI;

M3YyUYEHUE CIOCOOO0B pa3iesieHUs] CMECei;

MOJTy4Y€HUE KUCIOPOJa U U3YUEHUE €r0 CBOMCTB; MOJy4YeHUE BOJOPOJIa U

HU3YYEHHUE €TI0 CBOMCTB;

MOJIyYEHHUE YTJIEKUCIIOTO Ta3a U U3yUYE€HHE €ro CBOMCTB; MOJTyYeHUE aMMHUaKka 1

VU3YYEHUE €0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 10JIE€H PaCTBOPEHHOIO
BEIIIECTBA;

UCCJIEJIOBAaHNE U OMMCAHKUE CBOMCTB HEOPTaHUYECKHUX BEIIECTB Pa3IUUHbBIX
KJIACCOB;

IPUMEHEHHE UHANKATOPOB (JITakMyca, METHIOpaHka u (heHondTanenHa) s
OTIpeIeNICHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJIOT U IIEJI0YEH;

U3Yy4YeHUEe B3aUMOJICUCTBUS KUCIIOT ¢ METaJJIaMH, OKCUaMU METAJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMHU, COJISIMHU;

MOJIy4EHHE HEPACTBOPHUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOT'0 METaJlJIa IPYTUM M3 PacTBOpPA COJIM; UCCIICIOBAHUE

aM(OTEepHBIX CBOMCTB T'UAPOKCUIOB aTIOMUHUS U IIMHKA; PEIICHUE

OKCTIIEPUMEHTAIbHBIX  3a71a4 1o TeMe «OCHOBHBIC KJIACChI

HEOPTaHUYECKUX COCTMHCHUNY;

pelieHrne OSKCIEePUMEHTANBHBIX 3a7ad 10 TeMe  «JIEKTPOTUTHYCCKAs
JTUCCOITHALIHS Y,

peleHre SKCIEepUMEHTANIbHBIX 3aJ1a4 110 TeMe «BakHeire HeMeTasulbl U UX
COCTUHEHUS;

pelieHre SKCIePUMEHTAbHBIX 3a/1a4 10 TeMe «BakHeHIe MeTaibl U UX
COCTUHEHUS;

XUMHUYECKHE IKCIICPUMEHTHI, WJUTIOCTPUPYIONINE TPU3HAKK MPOTEKAHUS PEaKIUN
MOHHOI'0 OOMEHa;

KaueCTBCHHBIE PEAKIIMH HA MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-
, Opomua-, monua-, cyiabdar-, pocdar-, kKapOoHAT-, CUITUKAT-aHUOHBI, THAPOKCH/I-HOHBI,
KaTMOHBI aMMOHMSI, MarHus, KaJbLUs, aJIOMUHUS, jKene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,;

YyMEHHE TPEJCTABIATh pEe3yJbTaThl dAKCIEpUMEHTa B (opMe BBIBOJOB,
JTI0Ka3aTeNbCTB, TPA(UKOB M TAOJIUII M BBISIBIISATH SMITUPHICCKHUE 3aKOHOMEPHOCTH;

* BJIAJICHUE MMPAaBHJIAMHU OE30ITaCHOT0 OOpaIleHUs ¢ BEIISCTBAMHM, UCIIOJIH3YEMBIMU B
MOBCEJHEBHOM JKM3HM, a TaKXe MNpaBUJIaMU TIOBEJICHHUS B IEIAX COEpEeKEHUS
3I0POBBSl U OKpPY’KalOIIeH MPUPOJHON Cpelbl; MOHMMaHHE Bpeaa (OMacHOCTH)
BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OINPEJICICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBIIIEHUS U TTPEOTBPAIIICHUS UX BPEIHOTO BO3/ICUCTBYS; IOHUMaHKUE 3HAUYCHUS
KUPOB, OCIIKOB, YIIICBOJAOB ISl OpraHU3Ma YeJIOBEKa;

* BJIaJICHUE OCHOBAMHU XMMUUYECKOU IPaMOTHOCTH, BKIIOYAIOIIECH YMEHHE MPABUIBHO
HCTOJIb30BaTh M3YUYCHHBIC BEIIECTBA M MaTepHUAIbl (B TOM YHCJIE, MUHEPAJIbHBIC
yIOOPEHUS, METAIIIBI M CIUIABBI, IPOIYKTHI ITIEpEePadOTKH MIPUPOTHBIX HCTOYHHUKOB
YTJIEBOAOPOIOB (YIJIs, MPUPOTHOTO Ta3a, HePTH) B OBITY, CEILCKOM XO3SMCTBE, Ha
MPOU3BOACTBE; YMEHHUE TMPHUBOAUTH TPUMEPHI MPABUIBHOTO HMCIIOIb30BAHMS
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M3YYCHHBIX BEUIECTB U MaTEPUAJIOB,;

* YMEHHE YCTaHABIHMBATHh CBS3U MEXIY pealbHO HAOII0JaeMBIMU XHUMHYECKUMU
SBJICHUSIMU | TPOLIECCAMU, MPOUCXOSIINMHA B MAaKpO- U MUKPOMHUPE, OOBACHATH
NPUYUHBI MHOT00Opa3ns BEIIECTB; yMEHNE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHUSMU APYTUX YIEOHBIX MIPEIMETOB C TOMOIIBIO ME1arora;

* mpencTaBieHue o chepax mpodeccuoHanbHON NeATeIbHOCTH, CBA3aHHBIX C XUMUEH
U COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAaHHBIMU Ha JOCTHKCHHUSIX XHUMHUYECKOM
HayKH;, HaJU4Hhe OMbITa PaOOTHI C Pa3sNUYHBIMU UCTOYHHKAMHU WHGPOpPMAIUHU TIO
XUMUAH (HAYYHO-TIONYJSIpHAS JIUTEpaTypa, CIOBapH, CIHPABOYHUKH, WHTEPHET-
pecypchbl) € OMOPOH Ha AITOPUTM: YMEHHUE OOBEKTUBHO OLICHUBATh HHPOPMAITUIO O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM TPUMECHEHHUU.

TpeOoBaHusi K mpeIMeTHBIM pe3yabTaTaM OCBOCHHUS Y4eOHOro mpeaMera
«XumMus», pacnpeaejaeHHbIe 10 F0AaM 00yYeHUA

PesynpraTel mo rogam (GopMynupyrTCS MO NPUHUUIY JA00aBIEHUS HOBBIX
pEe3yAbTAaTOB OT TOJa K rOAYy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX TOJax IMO3ULHUH, Kak
IPaBUJI0, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAIOTCS (PE3YIABTATHI OYEPETHOTO roAa Mo
YMOJTYaHUIO BKIIFOYAIOT PE3yJIbTaThl MPEIbIIYIIHNX JIET).

8 KJIACC

pacKphiBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TIOHSATHH: aTOM, MOJIEKYJa,
XUMHAYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOIHAS H
HEOJTHOPOJIHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MacCcoBast JOJISI XHMUYECKOTO DJIEMEHTA B
COCIMHCHUH,  MOJIAPHBIA ~ 00BEM,  OKCHJA,  KHCIOTa,  OCHOBaHUE,  COJb,
2NIeKMPOOMPUYAMENbHOCMb >, CTENIEHb  OKHCJICHHS, XMMHYECKas  peaKius,
KIaccuPUKAIMs peakIuid: pPeaKIuh COCAMHEHUS, PEaKIUU PAa3JIOKCHUS, pPEaKIIHH
3aMeIIeHUs, PeaKIuid 00OMEeHa, 9K30- U SHIOTCPMHUYCCKUE PEAKIIUU; Meniosol 3¢hgexm
peaxyuu, SAPO atoma, SJICKTPOHHBIA CIOW aToMa, aTOMHas OpOWTalb, PaJHyC aTroMma,
XAUMHYECKasl CBS3b, MOJSIPHAS W HETOJSpHAs KOBAJCHTHAS CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PAacTBOpP, MaccoBas JOJS BelIlecTBa (MPOILICHTHAS KOHIEHTpAIWs) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHH (cM. m. 1) u
MPUMEHSTH ATH TIOHATHSI TIPY OMTMCAHUH BEIIECTB U X MPEBPAIICHHA;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJICHHUS (OPMYIN BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUUECKUX PEAKIIiA, SJIEKTPOHHOTO OanaHca;

OTIPEJIEISITh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTMHECHHSIX; CTETICHb
OKHCJICHHSI DJIEMEHTOB B OMHAPHBIX COSIMHEHUSX C OMTOPOI HA OTPEJICIICHIS], B TOM YHCIIe
CTPYKTYPHPOBaHHBIE; MPUHAJIC)KHOCTD BEIIECTB K OMPEACIEHHOMY KIacCy COeTUHEHUN
no QopmynaMm; BHII XHMHYECKOW CBs3M (KOBAJICHTHAs M HMOHHAs) B HEOPTaHMYECKUX
COCTMHCHHUSIX;

UMETh TMPEJICTABIICHUE O CHCTEME XUMHUYECKUX 3HAHUIA, YMETh C TIOMOIIBIO YIUTEIIS

2 3,[[6CB " ajie€ KypCuBOM 0003HAYArOTCS IUTAHUPYCEMBIC TPEAMETHBIC PE3YIIbTAThl, KOTOPBIC MOI'yT OBITH IIOTCHIIMAJIBbHO
JAOCTUTHYThI 06y‘IaIOIIII/IMC$I C BHP, HO HE SBJISIOTCS 0053aTeIbHBIMHU.
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MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUM, ISl YCTAHOBJICHHMS B3aWMOCBSA3U MEXIY
M3YYEHHBIM MAaTE€pUajIOM U MpPH IMOJYYEHUH HOBBIX 3HAHMM, a Takke Ipu padore ¢
MCTOYHUKAMU XUMHYeCKo nH(popmanuu. OpueHTUPOBATHCS B MOHATUSAX U ONIEPUPOBATH
UMU Ha 0a30BOM ypOBHE, MPUMEHATH IPU BBIINOJHEHUU YUYEOHBIX 3alaHUA U PEIICHUU
pacyeTHhIX 3a/lay C ONOpPOl Ha aNrOpUTM YYEOHBIX ACHCTBUN H3YUYECHHbIE 3aKOHBI U
TEOpPUU: 3aKOH coxpaHeHMus Maccel, Ilepuonnueckuit 3akoH /(.M. Menneneesa, zaxou
NOCMOAHCMBA COCMABA, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIsApHast Teopusi. COOTHOCUTH
o003HaueHus, KOTopble MMeroTcs B Tabnuie «llepuonuyeckas cucreMa XUMUYECKHUX
aneMeHToB JI. M. MenaeneeBay C 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHsS aTOMOB
XUMHYECKUX DJJEMEHTOB (COCTaB W 3apsAl sapa, OO0IIee 4YUCIO JJIEKTPOHOB U
pacnpeiefieHue UX 0 3JIEKTPOHHBIM CIIOSIM);

KJacCu(UUUPOBaTh  XMMHUYECKHME JJIEMEHThl; HEOpPraHMYeCKHe  BEUIECTBa;
XUMHYECKUE peakiuu (M0 YHCIy M COCTaBYy YYacTBYIOUIMX B PEAKIIMH BEIIECTB, IO
TEIIOBOMY 3P (DEKTy, M0 U3MEHEHHMIO CTEMEHU OKUCICHUS XUMHUYECKHX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBAThH) OOIINE XUMUUECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  MOATBEpXJas  ONUCAHHE MPUMEPAMU  MOJIEKYJSIPHBIX  YPaBHEHHM
COOTBETCTBYIOIIMX XMMHUECKHX PEAKIIUA C ONIOPOIl HA CXEMBI;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXKHOCTU MPOTEKAHUS XMMUYECKUX MPEBPAIICHUA B PA3IHUYHBIX YCIOBHUSX MOCIE
IPEIBAPUTETHLHOTO O0CYKIEHHUS C MEaroroMm;

BBIYHUCIISITh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJSIPHYIO MACChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOr0 3JIeMEHTa Mo (OpMyJie COEIMHEHHUS; MAacCOBYIO JOJIO
BEILECTBA B PAcCTBOPE; MPOBOAUTH PACUYETHl MO YPAaBHEHUIO XUMHUYECKOW PEAKLIUH C
ONOpOH Ha aITOPUTM;

IPUMEHATh OCHOBHBIE ONEpAllMU MBICIUTEIIBHOW NESITEIbHOCTH - aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNUe,CUCTeMAaTH3alus, KIacCU(UKAIIMS, BbISBICHHE
OPUYMHHO-CIICICTBEHHBIX CBSI3€M - N1 M3Y4YEHUs CBOWCTB BEIIECTB M XMMHUYECKUX
peakiuii; eCTeCTBEHHO-HAay4YHble METOJbl TIO3HAHUS - HaONIOJCHUE, HU3MEpEHHE,
MOJICTTUPOBAHUE, IKCIICPUMEHT (peanbHblli U MbICIeHHbIl) TIO PYKOBOJICTBOM II€/1arora;
CleoBaTh TMpaBWjaM  TOJIb30BAHUS XUMHUYECKOM Tocynol u  J1abopaTopHBIM
o0opy0oBaHMEM, a TaKKe IMpaBWiIaM OOpallleHHs C BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIHIECTB (BOAOpPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OINPEACIEHHON MacCOBOU JOJIEM pACTBOPEHHOIO BEUIECTBA; INIAHUPOBATh U
IIPOBOJUTh XHUMHYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WIEIOYEN U
KHCIIOT C TIOMONIBIO WHAMKATOPOB (Jakmyc, deHondTanentH, METHWIOpaHXK U JIp.),
MOATBEPKAAIOIMX KAaYeCTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE
peaklyy Ha MOHBI) IIOJT PYKOBOJCTBOM I€Jarora.

9 KUIIACC

PaCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI SJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO, BAaJIE€HTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peaklus, XUMUYecKas
CBSI3b, Meniogol 3pgexkm pearyuu,MOoib, MOJSIPHBIA 00BEM, PaCTBOP; JIEKTPOJUTHI,
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HEDJIEKTPOJIUTHI, AJCKTPOJIUTHYECKAsT JIUCCOLMAIMS, PEAKIUU HOHHOTO OOMEHa,
KaTanu3aTtop, XumMuyeckoe pasHosecue, oOpamumvle U Heobpamumvle peaxyuu,
OKHCJIUTENTbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAaHOBJICHUE, aJUIOTpONusi, aM(OTEPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs,
MOHHAs, METaJNInYecKas), KpUCTAUIMYECKass PEUIETKA, KOppo3us Memallos, Chlasbl;
CKOpOCMb  XUMUYecKou peakyuu, TpeaenbHo nponyctumas koHueHtpauus (ITJJK)
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATHUH (cM. 1. 1) u
MPUMEHSATH 3TU MOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAIICHU;

UCIIOJIB30BaTh 3HAKU M CUMBOJIBI ISl (PUKCAIIMU PE3yJIbTAaTOB HAOJIIOJACHUH,
cocTaBieHus (OPMyJT BEIIECTB UM YpPAaBHEHUN XUMHUYECKHX PEAKIMH, 3alUCH JTaHHBIX
yciioBuil 3aia4. Mcnonbs3oBatk 0003HaueHus, uMmeroniuecs B [lepuoauueckoit cucreme u
Ta0JIUIE PACTBOPUMOCTHU KUCIIOT, OCHOBAHUM U COJIEH B BOJE JJIsl BHITIOJIHEHUS 3aJaHUM.
ONpPeAEsATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B COCJIMHEHUSX
Pa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUN
C ONOpOM Ha OMNpPEENCHUS, B TOM YUCIIE CTPYKTYPHUPOBAHHBIC; BUJIBI XUMUUYECKON CBA3U
(KoBaJIeHTHAsI, HOHHASI, METAJZTUYECKAs) B HEOPraHUYECKUX COSIUHEHUSX; 3apsi/i MOHA TI0
XUMUYECKOU (popMyJie; xapakTep Cpeabl B BOAHBIX PacTBOpax KUCIOT W IIEJIOUeH, mun
KPUCMANIUYECKOU peuémKy KOHKPEemHOo20 8euiecmaed;

packpbiBaTh  cMmbica  llepumommueckoro  3axkoHa J[.M. MenneneeBa w
JEMOHCTPUPOBATH €T0 TOHUMAHUE: ONUCLIBAMb U XAPAKMePU306ams TaOIUUHYI0 GopMy
Ileppoanueckor CHCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pas3janyaTb IIOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobouynas noxarpynmna (b-rpynma)», maneie u Oonbliue
NEPUOIBI;, coomHocums 0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOJANYECKON Tabiulile, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsn sjpa, o0lee YUCIo JIEKTPOHOB U PACTIPEEICHHE UX IO AJIEKTPOHHBIM CJIOSM);
00bsCHAMb 001IE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
COCMHEHUH B IIPeeIax MaJblX EPUOAOB U TJIABHBIX MOATPYMI C YYETOM CTPOECHUS UX
aTOMOB;

KJIacCU(UIUPOBATh  XMUMHUYECKHE  JJIEMEHTBhI, HEOPraHMYeCKHe  BEIIECTBa;
XUMUYECKHE PEAKUHMM (10 YUCIAY M COCTABY YYAacCTBYIOIIMX B PEAKIUU BEIIECTB, IO
TEIUIOBOMY 3 PeKTy, M0 M3MEHEHUIO CTETICHEH OKMCICHUS XUMUYECKHUX DJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEU(UUSCKUEe XUMUYECKHUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIAasi OMMCAHHE NPUMEPAMHU MOJICKYISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OIIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHHUS DJIEKTPOJUTHYECKOW AUCCOUMALMU KHCIIOT, IIEJIOYEH H
COJICH; TMOJHBIE W COKpall€HHbIE YpPaBHEHHS pEaKIUi HOHHOTO OOMEHAa; ypaBHEHMHS
peaKunii, MOATBEPKAAIOIINX CYIIECTBOBAHUE I'C€HETUYECKON CBSI3M MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PACKpBIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI ITOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OallaHca 3TUX PEaKIui;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTHU
MPOTEKAHMUsI XUMHUUYECKUX TMPEBPAIICHUN TMOcie NPeABapUTENIbHOTO OOCYXACHUS C
Me1arorom;
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BBIUUCISATh OTHOCUTEIBHYIO MOJEKYJISPHYI0O M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (OpMYyJe€ COEIWHEHHUS; MAcCOBYIO JOJIO
BEILECTBA B PAcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMUYECKOW peakUuu ¢
OIIOPOY Ha aJITOPUTM;

CJIeI0oBaTh IpaBUJaM IMOJb30BAaHUA XHMHUYECKOW MOCYAOH M J1abOpaTopHBIM
o0opyAOBaHMEM, a TakXke MpaBUjaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU TI0 BBIMIOJIHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHUIO U
coOMpaHMIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

OPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE KAUYeCTBEHHbIM COCTaB pa3IUYHbIX
BEIIECTB: PaclO3HABaTh ONBITHBIM MYTEM XJIOPHUI- OpOMUI-, MOIUI-, KapOOoHAT-, hocdart-
, CHJIMKaT-, cylb(aT-, TUAPOKCHUI-UOHBI, KATHOHbI AMMOHMSI M HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKHUX BEILIECTB;

OPUMEHSTH OCHOBHBIE OTIEpAllMU MBICIIUTEILHON 1eITeTbHOCTH - AaHAJIU3 U CUHTE3,
cpaBHeHHE, 00001eHre, CUCTEMATU3ALIMIO, BBISBICHUE IPUUYMHHO-CIIEICTBEHHBIX CBS3EH
- JUISl U3YyYEHHs] CBOMCTB BEIIECTB M XHMHYECKHX pPEaKlui; €CTeCTBEHHO-Hay4YHbIC
METO/IbI IO3HAHUS - HAOJII0/ICHHE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIN
Y MBICJICHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJIUMBIX HA OCBOCHHE KaXJI0W TEMbI yUeOHOTO MpeaMeTa « XUMHUSI»
[IpumepHOl aganTUPOBAaHHOM OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs OOy4aloIIUXCS C
3aJIepKKOM TICUXMYECKOTO0 PAa3BUTHS, B ILIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenioM [IpumepHoii paGoueld mporpaMmbl
y4eOHOro npeameTa «XuMHUs» OCHOBHOM 00pa30BaTeNIbHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. [Ipu atom Opranusanus
BIPaBE camMa BHOCHTb M3MEHEHMs B COAEpXKAHME M paclpeneiceHue Y4eOHOro warepuasa IO rojaM oOydeHus, B
NOCJIEIOBATENIbBHOCTh M3YUYEHHS] TEM M KOJMYECTBO YACOB Ha OCBOEHHUE KaXKIOW TEMBbI, OINpe/AesIeHHe OpraHU3alMOHHBIX (OpM
oOyuenust U T.. OOOCHOBAHHOCTh JAHHBIX W3MEHEHUMN OMpeNeNsieTcss BbIOpaHHBIM OOpa3oBaTesnbHOU opranusanueit YMK,
UHAUBUAYATbHBIMU TCUXO(MU3UUYECKUMU OCOOCHHOCTAMM KOHKpPETHbIX oOywatoniuxcsi ¢ 3IIP, cremneHbl0 OCBOEHHOCTH HMH
y4eOHBIX TeM, PEKOMEHAAIMIMU 110 OTOOPY M ajanTaluy yueOHOTro Marepuaia Mo XMMHUH, MpeAcTaBieHHbIMU B [losicHuTenbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa NMPUMEPHOTO TEMATHYECKOIO IUIAHUpOBaHUs s oOydwarommiica ¢ 3IIP: mepBelif npennonaraer
OCBOCHUE IIPOrpaMMbl B MHKIIFO3UBHOM KJIaCCE€; BTOPOH - B OTACIBHOM KJIACCe.

1-it BapuaHT
Bcero 136 4, u3 Hux 7 4 - pe3epBHOE BpEMS

8 KUIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 - pe3epBHOE BpeMsl)

OCHOBHOE coaep}KaHue OCHOBHbIe BUADbI feATeNIbHOCTU obyyaloLmxca
MpumepHble TeMbl, pacKpbiBaloLime

ZAaHHbIN pa3gen nporpammel, 1
KO/IMYECTBO 4acoB, OTBOAUMOE Ha
WX U3yyeHune

Paznen 1.1lepBoHayanbHble XuMUYecKue NOHATHS(20 u)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NMPaKTU4€eCKOH JiesTe/IbHOCTU
JeJ/i0BeKa

(54)

[IpeaMeT XUMUU. Po1b XUMUU 8 JHCU3HU Yesn08eKd. XuMusl 8 cucmeme
Hayk. Memodbl NO3HAHUS 8 XUMUU.

Tesa u BeecTBa. PU3nyeckue CBOMCTBA BelIECTB. ArperaTHoe
coCTOstHUe BelllecTB. YucThle BelllecTBa U cMecH. C1oco6bl
pasgesieHds cMeceil. Pusrnyeckre U XUMUYeCKUe SBJIEHUS.
[IpY3HaKHU U YCJI0BUS TPOTEKAHUSA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U NpHUéMaMU paboThl B
XMMHUYeCcKoH JJabopaTopuu.

/leMOHCTpanuu

1. JlabopaTopHOe 060pyA0BaHUE.

2. PazinuHble BUZbI XHMUYECKOH MOCYIbI.

3. O6pasiibl BEleCTB.

4. Crioco6b1 pa3siesieHus: cMeceld (puabTpoBaHue, BbITapUBaHUe,
UCTUIALMS, XpoMaTorpadus).

JIaGopaTopHble U IPAKTUYECKHE PaGOThI

Vla6opamopHbie onbimbl:

OnucaHue GU3NUECKUX CBONCTB BellleCTB. Pa3ziesieHre cMecu ¢
IIOMOILBIO MAarHUTa.

[Ipakmuueckue pabomol:

Ne 1. J/lTabopaTopHOe 060pyAOBaHUE U TPHUEMbI pabOThI C HUM.
[IpaButa 6e30MacHOMN paboThl B XUMUYECKOH JTAO0PATOPHH.

Ne 2. O4nCTKa 3arpA3HEHHOM NOBapeHHOM Conu

PackpbIBaTh CMBIC/ U3yYaEMBIX MOHATHH C TOMOLIBIO NeJjarora.

PackpbIBaTh poJib XUMHUH B IPUPOJIE U XKU3HU YEJIOBEKA, €€ CBAA3b C APYTUMU
HayKaMH.

Pa3nnyaTh 4MCTbIe BelljecTBa U CMeCH; OAHOPOHble U HEOJHOPOJHbIE CMeCH;

PasnuyaTh pusnyeckue U XuMUYeCKHe ABJI€HHA C OIOPOH Ha onpeje/ieHHs.

OnpefeATh NPU3HAKY XMMUUYECKUX peaKL Ui U yCJI0BUA UX IPOTEKaHUS.

CnenoBaTh NpaBUJaM 110J1b30BAaHUS XMMHUYECKOM oCy101 1 1abopaTOPHbIM

060pyA0BaHKEM, A TaKXe IpaBU/IaM obpallleHHs] C XMMUYeCKUMHU Bellle-CTBaMHU B

COOTBETCTBUH C MHCTPYKLMAMHU 10 BBINOJIHEHHUIO IPAaKTHYECKUX paboT MOJ,

KOHTpOJIEM lefiarora.

[lnaHupoBaTh U NIPOBOAUTbL XUMHUYECKHH 3KCIEPUMEHT 110 U3Y4YEeHHIO U ONUCaHHIO
$H3MYeCKUX CBOWCTB BelleCcTB, CIOCOO0B pa3fie/leHHs CMecel BelLleCTB M0/,
PYKOBOJCTBOM IIeZiarora c o6cy»x/jeHueM IjaHa paboThl.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMMHYECKOI0 CO/iep>KaHusl, ClpaBOYHbIe MaTepUaJibl, pecypcbl UHTEepHeTa noj,
PYKOBOJACTBOM lefiarora.

BoIcTpanBaTbh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
MHdOopMaLHIo U3 yieOHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XMMUU
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Tema 2. BemectBa u
XUMHYecKue peakuu (15 4)

IATOMBI ¥ MOJIEKYJIbl. XUMUYeCKHEe 3J1IeMeHThl. 3HaKU (CHMBOJIbI)
XUMHUYECKHX 3/1eMeHTOB. [I[poCThIe U C/I0XKHBIE BelllecTBa. ATOMHO-
MOJIEKYJISIPDHOE YYEHUE.

Xumudeckast popmysia. BaeHTHOCTh aTOMOB XMMHUYeCKHX
3JIEMEHTOB. 3aKOH NOCMOSIHCMBAd cOCmasda 8ewecms.
OTHOCUTEJIbHast aTOMHast Macca. OTHOCUTE /IbHAsA MOJIEKYJIIpHAst
Macca. MaccoBasi [10Jisl XHMHUY€CKOI0 3JIeMEeHTa B COeIMHEHUU.
dusnueckre U XUMUYECKHUE sIBJIeHUSA. XUMUYecKast peaKijus.
[IpU3HAKHU U YCJIOBUs TPOTEKAHUSA XUMUYECKHX peaKI[HUH.
XuUMU4ecKre ypaBHEHUS.

TUNbI XUMUYECKUX PeaKIui (CoeIUHEHUs], pa3/I0XKeHUsl,
3aMellleHuUs], o6MeHa).

3aKOH COXpaHEHUs] MacChl BELIECTB.

M. B. /lomoHOC08 — y4éHblii-aHYuKk10neducm.

AemoHcTpaummn

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCallusl BOJbI U T. [I.).

XuMuYeckue siBJeHUs (ropeHue CBeYH, Pa3JioxKeH e caxapa,
B3aMMO/leicTBHE CepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHue ruapokcuaa Meau(I1), B3BauMojeicTBYeE KeJie3a C
cepol, B3aUMO/IEMCTBHUE )KeJsie3a ¢ pacTBopoM cosid meu(11)).
OnbIT, WITIOCTPUPYIOIIUNA 3aKOH COXpaHEeHHUsT MacChl.

NMa6opaTopHbie U NpaKTUYeckue paboTbl

Vla6opamopHbie onbimbl:

[IpuMepbl pU3NYeCKUX sIBJeHUH (TIJ1aBJIeHHe BOCKA, TassHUE JIbJA).
[IpuMepbl XUMUYeCKUX SIBJEHUH (TPOKaJUBaHHE MeJHON
[MPOBOJIOKH, B3aUMO/IEICTBHE MeJla C KUCJOTOM).

Mogeii aTOMOB U MOJIEKYJI

Mpaktnyeckasa pabota Ne3 Mpr3HaKKM NPOTEKAHWUS XMMUYECKMX
peakumi
BbiyucsieHusi

— OTHOCUTEJIbHOMU MOHeKyJIHpHOﬁ MacCChbI BelIeCTB,
— MacCcoBOU A0JIK XUMHW4Y€CKOrI'o 3JIEeMeHTa I10 (bopmyne
COeJUHEHUA.

[IpMMeHSITh eCTECTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YMCJIe HABJIOIEHHE,
MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHBIE Ollepaljiy MbICJUTENbHON
JlesiTeJIbHOCTH (CpaBHEHUe, KiaccupuKanus) s U3yYeHHUs BEIECTB U
XUMHUYECKHX PeaKLUH c OI0poH Ha aJICOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHIH U 3aKOHOB U IPUMEHSATD 3TH MOHATHSA
IIpY ONMCaHMH CBOMCTB BellleCTB U UX peBpallleHUi C 0OpOoM Ha IJIaH U
KJII0UeBble CJI0Ba.

PaznuyaTh pusnyeckre U XuMHUYeCKHe IBJIEHUs], 06'bCHSATD UX CYLHOCTb C TOUKH
3peHHsI aTOMHO-MOJIEKYJIIPHOT'O YYeHUsI C ONIOPOM Ha ONpe/ie/IeHHUs U CXeMBI.
OnpezensiTb NpHU3HAKU XUMUUECKUX peaKLUH, yCI0BUS UX TPOTeKaHUs. O6bsACHATD

CYLIHOCTb GU3NYECKUX U XUMUUECKUX SIBJEHUH C TOUKH 3peHUs] aTOMHO-

MOJIEKYJIIPHOTO YYEHHS C MCI0JIb30BAaHUEM BU3YaJIbHON ONOPBI.

KnaccudunupoBaTh XMMHYecKHe peakLiMH (110 YUC/IY U COCTaBY pearupyoumx u
00pa3ywIUXCS BEUECTB) C ONOPOM HAa CXEMBI.

CocTaBssITb GOpMYyJibl GUHAPHBIX BELIECTB 10 BaJIEHTHOCTH U OIpeJiessiTh
BaJIEHTHOCTb 110 popMyJiaM BeLECTB C ONIOPOU HA aJITOPUTM Y4YeOHbBIX JEUCTBUH,

PaccTaBiaTh K03$OHUINEHTHI B YpaBHEHHAX XUMHUUECKUX PeaKLUH ¢ onopoit Ha
QITOPUTM yYeOHBIX 1€ HCTBUH.

CnenoBaTh NpaBUJIaM 10JIb30BaHUS XUMUYECKOM OCy /101 1 1abopaTOPHBIM
000pY/I0BaHHEM, A TAK)Ke NMpaBU/IaM 00 pallleHHs C BEIleCTBaMU B COOTBETCTBUH
C UHCTPYKLMAMH 110 BIIOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKHX ONbITOB MO/,
KOHTpOJIEM leiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMHUYECKOT0 CO/leprKaHHs, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPABOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUNHBIN allapaT Kypca XUMUU

Paspen 2. BaxkHeliline npeACcTaBUTe/IN HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3zyxa. Kuciopos — 3jieMeHT U
NpocToe BeleCTBO. 030H — aA/10mponHas Moougpukayus
Kucsiopoda. Haxoxx/ieHre KUCI0poia B NpUpo/e, GU3NUECKUE U
XHUMUYECKHE CBOMCTBA (peaKL My OKUC/IEHHUs], TOPeHHe). Y CI10BUS
BO3HUKHOBEHHs U peKpalleHus1 ropeHus. [IoHsITHE 06 OKCHJAX.
(Cnoco6bl noslyveHus Kucaopoda 8 1a6opamopuu u
npombluwieHHocmu. [lpuMeHeHue Kucaopoa. Kpyroesopor
KHCJIOPO/ia B IPUPOJE.

Tenso0s0li aghgpexkm xumuueckotll peakyuu, noHsmue o
mepMoXuMu4eckoM ypasHeHUU, 3K30- U 3HJJ0TEPMUYECKUX
peaKLUsX.

Tonaueo (Hegpmb, y2oab u MemaH ). 3a2psi3HeHUe 8030YXd, CNOCOObI
e20 npedomepaujeHusl. YcuseHue napHuxko8020 aghghekma,
lpaspyuweHue 030H08020 C/0S1.

AemoHcTpaummn

B3aumoeiictBue dpocdopa, ceprl U Kesie3a ¢ KUCI0POA0M
(BO3MOXKHO UCITOJIb30BAaHUE BU/IEOOIBITOB).

OnpejesieHue cofepKaHUa KUCI0POAa B Bo3yxe. ONbIThI,
IeMOHCTPHPYIOLYe YCI0BHsI BO3HHUKHOBEHUS U IPeKpalieHuUs
ropeHwusl.

/TabopaTtopHble u NpakTUyeckue pabotbl JlabopamopHblii onbim:
O3HaKoOMJIeHHe ¢ 06paslaMu OKCUIOB. [[pakmuyveckas paboma:
Ne 4. [TosiyueHMe KUCI0pPOAa, U3y4EeHHUE ero CBOMCTB.

BbiyucsieHusi
— MOJIEKYJISPHOM MacChl KHCJI0PO/a U 030HA HAa OCHOBAaHUU
QTOMHOM MacChbl XUMHUYECKOT0 3JIeMeHTa

PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0JIb30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu30BaThb (ONHUCBIBATDb)C ONOPOU HA NIAH, CXEMY, KDAMKYIO 3aNicb COCTaB
BO3Ayxa, Gr3nvecKre U Xu-MU4eCKHe CBOWCTBA KMCI0PO/a, CIOCOObI eT0
[0Jly4eHUs], IPUMeHeH e U 3HayeH e B IPUPO/ie U XKU3HU YeJlOBeKa.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
o6CcyKJeHreM MapaMeTpPOB CPaBHEHMUSI.

CobupaTb Npr6OPLI AJis NOJyYeHUs] KUCI0pOoAa (BbITECHEHUEM BOJbI U BO3/yXa).

Pacrno3HaBaTh ONBITHBIM IIYTEM KUCJ0PO/, O KOHTPOJIEM Ile/larora.

HWcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,

MOJIEKYISIPHBIX YPaBHEHUHM XMMUYECKUX PeaKL Ui ¢ yJyacTHeM KHCI0poa.

OO6BACHATD CYL{HOCTb 3KOJI0IMUYeCKHUX P06.JieM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBaTh NpaBUIaM 6e30MacHON paboThI B JTaGOpaTOPUH NMPU UCTI0JIb30BaHUU
XUMUYeCKOU mocy/ibl U 060pyA0BaHUs 110J] KOHTPOJIEM [Telarora, a Takxe
npaBU/aM o6pallleHus C TOPIOYUMHU BellleCTBaMU B GbITY.

H]IaHl/IpOBaTb W OCYLIECTBJIATb HAa NPAKTHKE XUMHWYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH HAGJIIO/IeHHs, /IeJIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIEPUMeHTa MO/,
PYKOBOZICTBOM Ilefiarora.

Y4acTBOBaTh B COBMECTHOM paboTe B TpyTIIe.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B IIpoLiecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTePaTypy
XMUMHUYECKOT0 COJleprKaHHs, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHbOpMaLMIO U3 y4eOHHUKA U CIIPAaBOYHbIX MAaTePHAJIOB C OIIOPOH Ha IJIaH,
IrPaMOTHO UCN0J1Ib30BaTh U3yYEeHHbIA NOHATUHUHBIN annapaT Kypca XUMHAU
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Tema 4. Bogopoga.
TloHsITHE 0 KMCJIOTAX U cOJIsIX (5

4)

Bosopo, — 3/1IeMEHT U TPOCTOe BelllecTBO. HaxoxxeHue B
npupoze, GU3nUecKre U XUMHYECKYE CBOMCTBA (Ha mpuMepe
B3aMMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJaMU METAJIIOB),
pUMeHeHHe, CNOCOObl NONYYEHUSL.

[ToHSATHE O KUCJIOTAX U COJISIX.

JAemoHcTpaummn

[losiyyeHue, cOGMpaHUe U pacio3HaBaHUe BoJopoa. [opeHue
BOJIOpOJA.

B3aumMoeiictBue Bogopoa ¢ okcuioM Meau(Il).

NabopaTopHble U NpaKTMueckue pabotbl IabopamopHbiil onbim:

B3auMo/ielicTBUe KHUC/IOT C MeTalJIlaMH.
IIpakmuyeckas paboma:
Ne 5. [TosryyeHHe BOIOPO/ia, U3yUyeHHe ero CBOMCTB.

BblqucsieHusi
— MOJIEKYJISIPHOM Macchl BellleCTBa Ha OCHOBAHWH aTOMHOM
MaCCbl XUMHUYECKUX 3JIEMEHTOB

PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSTb 3TH NOHATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapaKkTepu30BaTh (ONUCHIBATh) GU3NUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CII0COGBI €ro NoJIyY€eHHUs], TPUMEHEHUE C OIIOPOM Ha MJIaH, KPaTKY!O 3aIUCh,
CXEMY.

Co6upaTb MPUGOP AJIs MOJYYEHHs BOAOPOAA C UCII0JIb30BaHUEM BU3YaJIbHOU
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEAKLIMH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JaGOpaTOPUH NPU UCTI0JIb30BAaHUU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM IEJATora., a TaKKe
HpaBUJIaM 00palleHHUs C TOPIOYHUMHU BELECTBAMH B GBITY

[1J1aHUPOBATDb U OCYLIECTBJSATH HA IPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HAGJIIO/IeHHS, /IeJIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIEPUMeHTa MO/,
PYKOBOJCTBOM IeJiarora ¢ 06CyK/leHUeM IJ1aHa paboThl, C UCNOJIb30BaHHEM
KJv1iiIe.

Y4acTBOBaTh B COBMECTHOM paboTe B rpymiIle.

HJIaHl/IpOBaTb W OCYLIECTBJIATb HAa NPAKTHUKE XUMHWYECKHEe SKCIIEPUMEHTHI,
MMPOBOJUTDH Haﬁ]ll-O[IEHl/IH, JieJlaTb BBIBOJIBI IO pe3yJibTaTaM 3KCIIEpUMEHTa.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIiIe

Tema 5. KosimuecTrBeHHBbIE
OTHOLIEHMA B XUMUH (4 4)

KoJsinuectBo BeuecTBa. MoJib. MosisspHas Macca. 3akoH ABorapo.
MoJisipHBIN 06BEM ra3oB. Pac4éThl M0 XMMUYECKUM YPaBHEHHUSM.

/leMOHCTpanusa
06pasLbl BeLlecTB KOJIMYeCTBOM 1 MOJIb.

BbiyucsieHusi

— 06'b€Ma, KOJIMYECTBA BELeCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BELECTBA UJIH 00 BEMY;

— 06'bEMOB ra3oB 110 ypaBHEHMIO peaKIMK Ha OCHOBE 3aKOHa
O6'béMHbIX OTHOILIEHUH ra3oB

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATHN U TPUMEHSATD T NOHATHS, @ TAKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPUH JJIs1 pellieHHUs PacuyéTHBIX 3a/a4 C TOMOLIbI0
nejarora.

BbIYUCISATE MOJISIPHYIO MAacCy BeLeCcTB; KOJUYECTBO BellleCcTBa, 06'bEM rasa, Maccy
BellleCcTBa C OIIOPOU Ha 06paserl, Ha GOPMYJIbI;

[IpoBOUTD PacYETHI 10 YPaBHEHHUAM XUMHUYECKHX PeaKI[Ui C OIOpod Ha o6pa3sell,
QJIrOPUTM y4eOHBIX e CTBUI: KOJIMYECTBA, 06'bEMa, MacChl BelleCTBa 10
M3BECTHOMY KOJIMYECTBY, 06'b€MY, MacCe peareHTOB UJIM POJAYKTOB PeaKIuu.

BricTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM HA UH-
dopmaryio U3 yue6HUKA U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/Ib30BaTh
M3y4eHHbIH OHATUWHBIA annapaT Kypca XMMHH € TOMOLIbIO eJjarora.
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TeMma 6. Boga. PacTBopbl.
IoHsITHE 06 OCHOBaHMAX (54)

Boza, ee cocTas, cTpoeHUe, MoJIeKyJ1bl. PHU3uyecKre CBOMCTBA
BO/JIbl. AHAIU3 U cCUHME3 — Memodbl U3yveHus cocmasa 800bl.
X1MHYecKue CBOMCTBA BObI

(pa3noxeHue, peaKLUH C HATPUEM, OKCUJOM KaJbIiysl, OKCUAOM
cepbl V.

CocTaB ocHOBaHHUH. [IoHsATHE 06 MHAMKATOPAX.

Boda kak pacmeopume.ib. PacTBopblL. Pacmeopumocms seujecms 8
sode.

HacwlueHHble U HeHacblujeHHble pacmeopbl. MaccoBast 4,015
BelllecTBa B pacTBODe.

Pos16 pacmeopoe 8 npupode u 8 xcusHu 4yeaoseka. Kpyzoeopom 6odv!
8 npupode. 3arpsi3HeHUe IPUPOAHBIX BoJ,. OXpaHa M OUHCTKa
NPHUPOAHBIX BOJ,

AemoHcTpaummn

JJIEKTPOJIM3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJbI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/leOMaTepHaJIOB).

PacTBopeHMe BeleCTB C pa3JIMdYHON PacCTBOPUMOCTBIO.
HcciesoBaHue pacTBOPOB KUCJIOT U 1esI04el C TOMOLIbI0
MH/MKaTOPOB.

NMa6opaTopHbie U NpaKTUYeckue pabotbl

IIpakmuueckasi paboma:

Ne 6. [[puroToBJIeHHE PAacTBOPOB C ONpeeJEHHON MacCOBOH
10J1eit pacTBOPEHHOTO BEILECTBA.

BbiyucsieHusi
— C UCIIOJIb30OBAaHHWEM INOHATHUA «MAaCCOBad O0JId BellleCTBA B
pacTtBope»

PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSTHUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBpalleHH# ¢ TOMOIIbIO0 learora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIAH U CXEMY.

CoCTaBJ/IITh ypaBHEHUS XUMUYECKUX PEAKIIMH C y4aCTHEM BO/bI C OIOPOH HA CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OYHMCTKH BOJIbI OT IIPUMeECEH, MEPBI 10 OXPAHE BOJ, OT
3arpsi3HeHUs 0CJIe IPe/JBAPUTENBHOTO CTPYKTYPHUPOBAaHUS MaTepyaJa.

[1J1aHUPOBATb U OCYLIECTBJSATh HA IPAKTHUKE XMMHUYECKUE IKCIEPUMEHTHI,
HPOBOJAUTH HAGJIIO/IEHHUS, Jie/IaTh BBIBO/BI [0 PE3YJIbTaTaM SKCIIEPUMEHTA MO/
KOHTPOJIEM I€/]aroTa, C UCI0JIb30BAaHUEM KJIHIIIE.

CnenoBaTh NpaBUIaM 6e30macHOM paboThl B JaGopaTOPUH NPH UCTI0JIb30BaHUU
XUMHUYECKOH MOCY/Ibl U 060PYAOBaHHUs 10/, KOHTPOJIEM TeJarora.

[IpOBOAUTH BBIYUCJIEHHUS C IPUMEHEHUEM TOHSATHS «KMaccoBasi J10Jisl BellleCTBa B
pacTBope» ¢ onopoi Ha GOPMYJIbL

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 3a/JaHUH U B poliecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XMMHYECKOI0 CO/iep>KaHusl, ClpaBOYHble MaTepuaJibl, pecypcbl UHTepHeTa o/,
PYKOBOJCTBOM IeAarora.

BoicTpanBaTh pa3BépHyThle MUCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOM Ha
MHPOPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIH MOHATUHHBINA aNapaT Kypca XUMHH 10oCJie
Ipe/iBapUTENBbHOr0 CTPYKTYPUPOBAHHUS MaTepHasa
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TeMa 7. OCHOBHBIE KJ1aCChI
HeopraHu4eCcKUux coeJUuHeHM i
(114)

Kiaccudukanys HeopraHUYecKUuX CoeJUHEHUH.

OKCHU/ZbI: COCTAB, KJIaccubuKalus (OCHOBHbBIE, KUCIOTHBIE,
am@pomepHble, Hecosieobpasyoujue Ha npumepe okcuda yeaepoda Il u
oxcuda azoma I, HoMeHK1aTypa. [loa1y4eHue OKCUJI0B
(B3aMmopeiicTBMe ¢ BOAOM, KUCAOTaMM, WEeNoHaMm).

OCHOBaHHUSA: COCTaB, Ki1accuduKaly (11e1041 ¥ HepacTBOPUMble
OCHOBaHUS1), HOMEHKJIATYA.

KucoTel: cocTas, KJaccudUKanys, HOMEHK/IaTypa, QU3UYeCKHE U
XHMUYECKHe CBOMCTBA (B3aUMOJEeCTBHE C OCHOBHBIMU OKCUZAMHU
COJISIMH Ha IpUMepe COJITHOM U CepHOM KUCJIOT), Cnoco6bl
nosyveHus. Psi ak THBHOCTH METaJLJIOB.

CoJiv (cpesiHYE): HOMEHKJIATYpPa, CNOCOObI NOAYUYEHUS],
B3aMMO/IEMCTBHE COJIEN C METAJIAaMH, KUCJIOTaMH, LEJI09aMU U
COJISIMU.

'eHeTHYeCKasi CBSI3b MeX/1y KJIacCaMU HEOPraHUYeCKUX
coeuHeHUH. ['eHeTHYeckre psafbL [IoHATHE 06 aMbOTepHBIX

M POKCU/IAX Ha IpUMepe IIMHKA U a/IIOMUHUA. XUMHYeCcKue
CBOICTBA - B3aUMO/IEMCTBHE C KUCJIOTAMH U 11ieJI0YaMH.
Pa3sioxeHue IpU HarpeBaHUU.

AemoHcTpaummn

06pasLbl HEOPraHUYeCKUX BEIeCTB Pa3/IMYHbIX KJIaCcCOB.
B3anMoieficTBHE pacTBOpa CepHOU KHUCJIOTHI ¢ okcuoM Meau(I1).
Peak1iys HeUTpaIM3al U H.

BeITecHeHUe 0/JHOTO MeTaJl/Ia PYT'UM U3 pacTBopa COJIH.

NMa6bopaTopHbie U NpaKTUYeckue paboTbl

Vla6opamopHbie onbimbi: B3auMoaieiCTBHE KUCJIOT C MeTaJlJIaMH.
[TosiyyeHUEe HePaCTBOPUMbIX OCHOBAHHUM.

B3anmo/ieiicTBHe HEPaCTBOPUMbIX OCHOBAHHM C KUCJIOTAMMH.
PaszsnioxxeHue rugpokcuaa Meau(Il) mpu HarpeBaHUM.
[Ipakmuueckas paboma:

Ne 7. PelieHre s3KClIepHMeHTAIbHBIX 33/1a4 0 TeMe « OCHOBHbIe
KJIACCbl HEOPTaHUYeCKUX COeJUHEHUMN».

BbiyucnieHusi
— I10 YPABHEHUAM XUMHWYECKUX peaKuHﬁ

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COSANHEHHH 110 MIA0I0HY.
CocTaBiIeHHE CXEM CTPOSHHUS OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COSTMHEHUH Ha
OCHOBE OIpE/EICHHUS.

Cocrasienne GpopMysa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHH U HAa3bIBaHUE
UX 110 MEXTyHApOIHOM U TPUBUAIBHON HOMEHKIIAType C UCIIONB30BaHUEM OIpeIeIeHHS
1 TaONUIBI PACTBOPUMOCTH.

KiaccuunupoBaHue n3ydaeMblX BELIECTB [0 COCTABY U C8OCMEAM C ONOPOH Ha
OIpeIeJICHHs], CXeMBI U TaOJIUITy paCTBOPUMOCTH.

CocraBiieHHe TaOIUIIbI TeHETHYECKUX PSIOB M cXeMbl «I eHeTHdIecKast B3aMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHIX COSITUHEHHMIN IO PYKOBOICTBOM Iearora.
[IporHo3upoBaHHe CBOWCTB BEIIECTB HA OCHOBE OOIMINX XUMUYECKHX CBOMCTB W3yUIEHHBIX
KJIaCCOB, TPYII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C UCITOJIb30BAaHHEM CXEMBI
«["eHeTHYecKast B3aNMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHHMYIECKHIX COCIHMHEHUID MO
PYKOBOZICTBOM II€/Iarora.

CocraBiieHHe MOJICKYJISIPHBIX YPaBHEHUH peakinii, WILTFOCTPUPYIONNX XUMUYECKHE
CBOICTBA N3YYEHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3YUEHHBIX KJIACCOB,
TPYII, a TAKXKE TOITBEPIKIAFONINX TeHETHYECKYIO B3aUMOCBSI3b MEXIY HIMH, C OITOPOH
Ha BepOaIbHYIO CXeMY B Ka4eCTBE 3PUTEIILHON OTOpPHI.

CocraBiieHHe MOJIEKYIIPHBIX YPaBHEHUH peaklnii o cXeMaM C IpeABapUTEIbHBIM
00CyXIIeHHEeM BBIOOpa pearupyronx BemecTB.

BeIuncieHre o ypaBHEHUAM XMMHYECKUX Peakliid KonuuecTa, 00bEMa, Macchl
BEILIECTBA [0 KOIMYECTBY, 00bEMY, Macce peareHTOB MM NMPOIYKTOB PEaKIHH 110

QI OpPUTMY.

[TnaHnpoBaHKe U OCYLIECTBICHUE Ha IPAKTHKE XMMHYECKOT0 SKCIIEPUMEHTA U
HaOJII0ICHUS 110]] PYKOBOJICTBOM YUHTEIIS.

@dopMynpoBaHHE BBIBOIOB 10 PE3Y/bTaTaM SKCIEPUMEHTa C UCHOJIB30BAHUEM OIIOPHBIX
CJIOB.

DopMyTHpPOBAHUE C TOMOILBIO [IEIArora 1 BBITIOJHEHHE TIPpaBuil Ge30macHoi paboThI B
11a00paTOpHH NP UCIIOIB30BAaHUH XMMHYECKOH MOCY/Ibl U 000pY/I0BaHUSL.
lcrionp30BaHue TPH BHIOJIHEHUH YYEOHBIX 3aaHU U B IIPOLIECCE UCCIIeI0BATEIbCKOM
NeATENbHOCTH Hay4HO-TIOY/IAPHOI JINTepaTypbl XUMHYECKOTO COJICP)KaHuA,
CIIPaBOYHBIE MaTepHalIbl, pecypchl FIHTepHeTa, ocyIecTBIeHHE BEIOOpa 11071
PYKOBOJICTBOM II€JIarora.

BricTpauBaHue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOH HA MH(OpMALHIO
13 yd4eOHHMKa U CIIPABOYHBIX MaTepPUaoB, IPAMOTHOE UCHIOJIb30BAHHUE N3YYEHHOTO
[OHATUITHOT O anmnapara Kypca XUMUH C UCIIOJIb30BaHUEM IUIaHa, ONOPHBIX CIIOB,
QJIrOpUTMA.

Pa3pen 3. [lepuoanyeckuii 3aKkoH U [lepuogndeckas cucreMa XuMnu4yeckux 3j1emMeHToB /I. U. MeHaeneeBa. CTpoeHe aTOMOB. XMMHYecKas CBA3b. OKUCIUTETbHO-
BOCCTaHOBHUTEJ/IbHbIE peaknuH (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMUYECKUX anemeHTos [. U.
MeHpene-esa. CTpoeHue atoma

(74)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (I€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METAaJLIbl, TaJIOTeHbl, IHEPTHBIE ra3bl).
InemeHmol, komopble 06pasyrom amgpomepHule okcudbl U
2udpokcudbl.

[Teproaudeckuit 3aKoH U [lepuon-deckasi cucTeMa XUMHUYECKUX
aneMeHTOB /I. 1. Menzeneesa. [lepuozibl, rpyIbl, NOATPYIIILL.
du3nyecKu CMbIC MOPSIKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB
nepyo/a U Trpymisbl.

Ctpoenue aToMoB. CoCcTaB aTOMHBIX fA/iep. U30monbL.
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060JI04EK ATOMOB IEePBbIX
20 xuMHYecKUx 31eMeHTOB [lepuoanueckoit cuctemsl [, U.
MeHpeneeBa.

XapaKTepUCTUKa XMMHUYECKOT0 3JIEMEHTa [0 ero MoJIOXKEHHUIO B
[epuoauveckoii cucreme /. . MeHzeneena.

3akoHoMepHOCMU U3MEHEeHUsl c80licma 3/1eMeHmMo8 MaablX
nepuooos u 2/a8HbIX Nod2pynn 8 3a8UcCUMOCmU 0m amoMHoO20
(nopsidko8020) HoMepa.

3HaueHue [lepuoduueckozo 3akoHa u llepuoduyeckoll cucmemol
XUMUYeCKUX 3/1eMeHmMo8 0151 pa3eumust HAyKu U Npakmuku.

/. H. Mendesneeg — yuéHulil, nedazoe u 2pa’c0aHuH.
AemoHcTpauum

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMbI
[Teproauveckoi cucTeMbl XUMUYECKUX 371eMeHTOB /1. U.
MeHpeeeBa.

O3HakKoMJIeHHe ¢ 06pa3aMy MeTalJIOB U HEMETAJLJIOB.
Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopamopHblil onbim:

B3auMogelicTBHe THAPOKCUA LIMHKA C PACTBOPAMU KHUCJIOT U
neJioyen

33

PackpbIBaTh CMBIC/ IEPUOAUYECKOTO 3aKOHA [10/] PyKOBOJICTBOM IleJiarora.
[ToHMMaTh CyLECTBOBAaHHE NEPUOJUUECKOHN 3aBUCMOCTH CBOMCTB XHUMHUY€ECKUX
3J1IeMeHTOB (M3MeHeHHe PainyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeIMHEHUH OT N0JIOXKEeHUS B IepUOJUYeCKOM cCUCTeMe U CTPOEHHUS aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBNIUBATh CBA3b MeX/Y M10J10XKEHHWEM 3JIeMeHTa B IepUOANYeCcKOH cucTeMe U
CTPOEHHEM ero aToMa (CcocTaB U 3apsj a4pa, 061ee YUCI0 3J1eKTPOHOB U
pacnpefiesieHre UX M0 3JIeKTPOHHBIM CJIOSIM ) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam Ilepuosuyeckoit cHCTeMBbI C IOMOLILbIO [Te/jarora.
XapaKTepu30BaTb XUMHUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX MEPUOJ0B, KA/, KAIbIU
no ux noJioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeHiesieeBa.

CnenoBaTh NpaBUIaM 6e30macHON paboThl B JaGopaTOPUH NPU UCTI0JIb30BaHUU
XUMUYeCKOU nocy/ibl U 060pyZi0BaHHs O KOHTPOJIeM Nejarora.

BrIcTpanBaTh pa3BépHyThle MUCbMEHHbIE U YyCTHbIE OTBETHI C ONIOPOM Ha
l/IH(l)OpMaLU/Il-O H3 yqe6|-1m<a W CIIPABOYHBIX MaTePHaJIOB, TPAMOTHO HCII0JIb30BAThb
M3y4eHHbIN MOHATUUHBIN annapaT Kypca XMMUH [T0cJie CTPYKTypPUpPOBaHUs
MaTepuasa C UCMOJIb30BaHUEM KJIUIIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 33/JaHUH TEKCThI yyeOHUKa Iocjie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBouHble MaTepualkl ([lepuoaudeckyro
CHUCTEeMy XUMUYecKUX 31eMeHTOB /I. . MeHiesieeBa, Tab1uLly pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U coJiel B BOZe, 3JIEKTPOXUMHUYECKUH psifl HaNlpsHKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIMTepaTypy XMMHUYEeCKOro
coJiep)KaHus, ClipaBOYHble MaTepHasbl, pecypcbl MHTepHeTa 1o/, pyKOBOJCTBOM
nezjarora



Tema 9. Xumunuyeckas cBA3b.
OKMUCAUTENbHOBOCCTAaHOBUTE/IbHbIE
peakuum (8 4)

IIs1eKkmpoompuyamesbHOCMb aTOMOB XUMUYECKHUX 3JIEMEHTOB.
XuMuyeckasi CBsI3b (MOHHAs1, KOBaJleHTHas MOJIIpHasi U
KOBaJIEHTHAs HEMOJIIpHasi).

CTeneHb OKUC/TIEHUS.

OKUCJIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUSA. OKUCIUTENU U BOCCTAHOBUTEJIH.

JAemoHcTpaummn
OKUC/IMTENbHO-BOCCTAHOBUTEJ/IbHBIE PeaKI|UU: TOPEeHHe, peaKLU1
pa3J/10KeHUs], COeJUHEHUS

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSTHH M0/, PYKOBO/[CTBOM I1€/Jarora.

OnpeaensiTb BUJ XUMUYECKOU CBSI3U B COE/IUHEHUH C UCIOJIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOT0 3JIeMeHTA 10 GpopMyJie ero

COeJIMHEHHS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpesienisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb POLECCOB OKUC/IEHUsI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJlaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIBbHO-BOCCTAHOBUTEIbHON PEAKIMH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHON PEAKLIUHL.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA I0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepHuasbl (IepUoJUYeCKyI0
CHUCTeMy XMMUYecKUX 31eMeHTOB /I. U. MeHiesieeBa, Tab/IMILy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIEKTPOXUMHUYECKUH psifl HallpshKeHUH
MeTaJlJIoB).

9 KJIACC
(2 4 B HENMEMIO, BCE

ro 68 4, u3 HUX 4 4 - pe3epBHOE BPEMs)

MpumepHble TeMbl, pacKpbiBaloLme
AaHHbIN pasaen nporpammsl, U
KO/IMYeCcTBO YacoB, OTBOAMMOE Ha
WX U3yyeHue

OcHOBHOEe coaepaHue

OCHOBHble BUADbI feATeNbHOCTU 0byyalowmxca

Pazge 1. BemecTBo M XuMu4yeckye peakuuu (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3/eJioB
Kypca 8 kjiacca

(54)

[lepuoauveckuil 3aKoH. [lepronyeckasi cMcTeMa XUMUAYECKUX
ssieMeHTOB /I. U. MeHiesnieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB NePBbIX TPEX IEPUO/0B,
KaJlvs, KaJIbI[Usl U UX COeJJUHEHUH B COOTBETCTBUM C IOJIOXKEHUEM
3JIEMEHTOB B IEPUOJUYECKON CUCTEME U CTPOEHHUEM HUX ATOMOB.
Kiaccudukaiys 1 HOMeHK/IaTypa HeOpraHUYeCKUX BELECTB
(MexxyHa-po/iHasi U TpUBHaJIbHasi). XMUMUYECKHe CBOMCTBA BEIECTB,
OTHOCSIIMXCS K Pa3/IMYHbIM KJIaccaM HeOPraHUYEeCKUX COeJUHEHUH,
X reHeTUYeCKasl CBsI3b HeOpraHU4ecKux BeulecTB. CTpoeHue
BELIECTBA: BU/Ibl XUMHUY€ECKOU CBSI3U M TUIbI KPUCTAJLJINYECKUX
peléToK. 3a8ucumMocms c80licma geujecme om ux CmpoeHusl.
/leMOHCTpanuu

1. Mojzies1v KpUCTaJIMYECKUX PEIETOK HEOpraHWYeCKUX BelleCTB.

2. KopoTkonepuoHas U JJIMHHONIepUoiHasA ¢opMbl [lepuoaudeckoit
CUCTeMbl XUMUYeCKUX 3jieMeHTOB /I. 1. MeHiesieeBa

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Kalus U
KaJbLiusl [0 UX NoJIoxkeHUIo B [lepruoguyeckoii cucteme /. U. MeHjesieeBa ¢
OIIOpPOM Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HeOpraHUYeCKHe BellleCTBa U3y4YeHHbIX
KJIaCCOB C OMOPOH Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnuceiBaTh 0611Me XMMHUYECKHe CBOMCTBA Bell|eCTB Pa3/IMYHbIX KJIacCOB,
NOATBePXAAaTh CBOMCTBa NpUMepaMU MOJIEKYJISIPHBIX ypaBHEHU I
XUMUYECKHX peaKL Ui C Olopoi Ha CXeMy.

OnpenensiTb BUA XUMUYECKOM CBA3U U TUI KPUCTALJIMYECKOH pelIéTKU
BellleCTBa C ONIOPOi Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUS I0CjIe
npeJBapUTeIbHOT0 pa3bopa.

BoicTpanBaTh pa3BépHyThble MHUCbMEHHbIE U yCTHBIE OTBETHI C OTIOPOM Ha
MHbOopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 3a/JaHUM U B poliecce
MCCIe10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJlepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/l PYKOBO/ICTBOM Ile/iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH XUMHYeCKUX
peakuui (4 1)

Kiaccudukaiys XuMU4YeCcKUX peaKIii o pa3/IMYHbIM NpU3HaKaM (110
YUCJIY U COCTABY YYaCTBYIOIMX B PeaKI[UH BELeCTB, N0 Men/1080my
Bdexmy, no usmeHeHuro cmeneHetl OKUCAEHUS] XUMUYECKUX
9/1eMeHmos, N0 06pamuMocmu, no yyacmur kKamaauzamopa).

9K30- U IHdoMepMuYecKue peakyuu, mepMoxuMuvecKue ypasgHeHUsl.
TloHssmue o ckopocmu xumuyeckoli peakyuu. [IoHsimue 0 20M02eHHbIX U
2emepozeHHbIx peakyusix. [Tonsmue 06 06pamumblx U HEO6PAMUMBbIX
xumuueckux peakyusix. [lonssmue o xumuyeckom pasHogecuu. Pakmopeol,
B/USIOUWUE HA CKOPOCMb XUMUYeCKOU peakyuu U no/0xceHue
IXuMuueckozo pagHogecusl.

OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUMH (3JIeEKTPOHHBIN GaslaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKI[UH).

/leMOHCTpanuu

1. 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEaKI[UU OT Pa3JTUYHBIX
dakTOpOB.

2. Bo3pelicTBre KaTaiM3aTopa Ha CKOPOCTb XUMHUYECKON peaKIhH.
3. [IpuMepbI HEOGPATUMBIX M 06PAaTUMBIX PEAKIIUH.

4. CMellleHMe paBHOBECHSA XUMAYECKOU peaKL hu.

BoruucsieHus
— KOJIMYEeCTBA BelLlecTBa, 06'béMa U MacChl peareHTOB WJIH NPOAYKTOB
[0 ypaBHEHHUAM XUMHUYECKUX peaKIui

PaCKprBaTb CMBICJI U3Yy4YaeMbIX MOHATHUH U NPUMEHATDb 3TU NOHATHUA NPHU
OINMCAHUHY CBOWCTB BEIIECTB U UX NpeBpalleHUH.

KnaccudunupoBaTh XMMUYeCcKHe peaKL MU 110 Pa3/IMYHbIM [TPU3HAKaM.

Y cTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKIiuH OT Pa3IN4HbIX

$aKTOpOB MO/, PYKOBOJICTBOM yUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTH TPOTEKAHUS XUMUYeCKHX TPeBpalleHUH B
Pa3JIMYHBIX YCJIOBUSX II0CJIE TPEJBAPUTENBHON PaGOTHIL.

OnpefenisiTb OKUCJIUTEb U BoccTaHOBUTeb B OBP.

CoCTaBJISITb 3JIEKTPOHHBIN 6aJlaHC peaKI UK.

[Ipon3BOAUTE BBIYUCIEHHUS [10 XUMUYECKUM YPABHEHHUSAM I10 aITOPUTMY.

BreIcTpanBaTh pa3BépHyThIe MHUCbMEHHbBIE U YCTHBIE OTBETHI C OTIOPOU Ha

nH}OpMaLHIo U3 yYeOHUKA U CIPABOYHbBIX MaTEpPHUAJIOB, TPAMOTHO

HCI0JIb30BaTh U3yYEeHHBIN NOHATHUHHBIN allapaT Kypca XUMHUU N10CJIe

peJBapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHasa.

HWcnosb30BaTh NpY BBINOJHEHUH yUe6GHBIX 3a/JaHUH U B Tpo1iecce

HCCJIeIOBATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATy Py
XHUMHUYECKOT0 COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
ocJie KOHCYJ/IbTAlMH C eIaroroM.
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Tema 2. BﬂeKTPOHﬂTH‘lECKaﬂ PaCKprBaTb CMBbICJI U3y4aeMBbIX MOHSTUH, a TAKXKE CMbICJI TeopUuu

Aucconuanysa. XuMnuyeckue Teopust 3JIEKTPOJTUTHIECKOHN AUCCOLHAIIMH. IJIEKTPOJUTHI U 3JIEKTPOJIUTHYECKOH AUCCOLMALIMY C OIOPOH Ha CXEMBI.

peakuuy B pacTBopax (8 1) He3JIEKTPOIUTbI. KaTHOHBI, aHHOHBL. MexaHu3m duccoyuayuu OGBACHATH NPUYUHBI 3JIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C IIOMOLIbI0
seujecms ¢ pasAUYHbIMU 8UOAMU XUMUYECKOl ces13U. CmeneHb nejarora.
Jduccoyuayuu. CUIbHbIe U c1abble 3JIeKTPOJIUTHL. CocTaBJIATh YpaBHEHHUS AUCCOLUALMU KUCJIOT, IeJI0Yel U CoJiel, MOJIHbIE U
Peak1iil MOHHOTO 0GMEHa, YC/I0BUS UX NpOTeKaHus1. MoHHbIe COKpaLEHHbIe HOHHbIE YPAaBHEHUs XMMUYECKUX PEAKLIMA HIOHHOT0 0GMeHa.
yPaBHEHUS peaKLHH. [1J1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
XUMHUYeCKHe CBOMCTBA KUC/IOT, OCHOBAHUH U COJIEN B CBETE IPOBOAUTH HAGJIIO/IEHHUS, [Ie/IaTh BBIBO/BI 110 PE3YJIbTaTaM SKCIIEpUMEHTA
peJiCTaBJeHUH 006 3/1eKTPOJIUTHYECKOH ArcconHanuu. Cpesa nocJie NpeJBapuTeJbHON paGoThI.
pacTtBopa. [loHsITHE O rUApOIU3e COJIEH. CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BaHUU
KavecTBeHHbIE pEaKLUH HA KATHOHBI XUMHYECKOH MOCY/1bl U 060PYA0BaHUS 10/] KOHTPOJIEM MIE€Jjarora.
Yl aHUOHBI : XJIOPUA-, OPOMUJ, HO3UJ-, CYIbAT-, KAPOOHAT-, CUIHUKAT- |[I[POU3BOAUTDL BBIYUCIEHHS 10 XHMUYECKUM yPaBHEHUSAM.
docdaT- aHHOHBI, THPOKCH/-UOHBI KATUOHBI aMMOHUS, MarHu, BbIcTpauBaTh pa3BEépPHYThIE TMUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha
KaJIbIIVS, aTIOMUHUS, JKeJie3a 2+, 3+, [[UHKa, IPUCYTCTBYOLIME B MHObOpMaLMI0 U3 Y4eOHHKA U CIIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO
BO/HbIX paCTBOpPax.. MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNapaT Kypca XMMHU 10cJ1e

npe/iBapUTeIbHOT0 CTPYKTYPUPOBaHUS MaTepHaia.

HWcnosib30BaTh NpU BbINOJHEHUH yue6GHbIX 33/JaHUH U B poliecce
MCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-ONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJlepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
1ocJie KOHCY/IbTalUH C TIeJaroroM.

/leMOHCTpanuu

JJieKTpUYecKas MPOBOJUMOCTb PACTBOPOB BEILECTB; JBHKEHHE
MOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIOCTPUPYIOLYE TPU3HAKY IPOTEKaHUS peaKuii HOHHOTO
o6MeHa.

OnbITHI 110 ONIpe/ie/IeHUI0 Cpe/ibl B PACTBOpax coJslei (xa10pujaa HaTpus,
KapOOHATa HaTPH, XJI0pU/ia LUHKA).

JIaGopaTopHbie U IPAKTU4YEeCKHE PaGoThI

Vla6opamopHblil onbim:

Ne8Peakny HOHHOT'0 06MeHa B PaCTBOPAX 3JIEKTPOJIUTOB: CysbdaTa
menu(I1)

U 111€J10491, KapOOHAaTa HATPUS U COJITHOU KHUCIOTHI, peaKIius
HeWTpaIn3al iy MeXAY I'MIPOKCUA0M KaJslus U COJITHOW KHUCJI0TOM.
Ne9. KauecTBeHHble peakuym Ha MOHbI B pacTeBope.

[Ipakmuueckas paboma:

Ne 1. Pelrenue skcnepyuMeHTa/IbHBIX 3aa4 110 TEMeE.
\BbruucsieHus

— 10 YpaBHEHUSIM XUMUYECKUX PeaKIui

Paspen 2. HemeTa/l/Ibl M MX cOeJMHEHN (24 4)
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Tema 3. O61ast XapaKTepUCTUKA
XMMHYECKHUX 371eMeHTOB VIIA-
rpynmnbl.

l'asoreHs!

(44)

06111251 XapaKTepUCTHKA rajioreHoB. O0CO6EHHOCTH CTPOEHHsI aTOMOB
9THX 3JIEMEHTOB, XapaKTePHbIE [IJIs1 HUX CTENEHU OKUC/IeHUS.
CTpoeHue U GpU3UYECKHE CBOMCTBA MIPOCThIX BEIECTB — raJIOr€HOB.
XuMUyecKre CBOMCTBA Ha puMepe xJ1opa (B3auMo/ieicTBUeE ¢
MeTaJlJlaMU, HEMeTaJlJIaMU (BOJOPO/IOM U KHCJIOPOJIOM), Wje104amMu).
XsopoBogopos. CosisiHasi KUCI0Ta, XUMUYECKHE CBOUCTBA, NO/1yYeHUe,

Xs10pa u xs10poeodopoda Ha opaaHusM vesoeeka. BaxkHel e XI0pU/bl
1 UX HaXO0XKJJ€HUE B IPUPO/IE.

/leMOHCTpanuu
BuieoMaTepuasbl: raJoreHbl U UX coeiuHeHUs1. 06pasiibl XJI0PU/I0B.

/IaGopaTopHble U IPaKTUYECKHUE PaGOThI
Vla6opamopHblil onbim: Pacnio3HaBaHUe XJIOPHU/I-HOHOB.
[Ipakmuueckas paboma:

Ne 2. [TosiydyeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

\BovryucseHus
[0 YpaBHEHHUAM XUMHYECKUX peaKIui.

IpYUMEHEHHUeE. KavecTBeHHbIE peakl 1 Ha raJlore Huj-uoHbl. ,ﬂeﬁcmeue

OGBACHATD 001MEe 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX
COeJIMHEHHUH B IPe/iesiax MaJlblX IEPUO/IOB U IJIABHBIX MOATPYIII
[TeprouuecKoi cCUCTEMbl XUMHUYECKUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BaHUEM CXeMBI.

XapakTepu3oBaTh $r3UUeCcKHe U XUMUUeCKHe CBOMCTBA IPOCTHIX BEleCTB
rajioreHoB (Ha IpyUMepe XJI0pa) U CJI0XKHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs, IpYMeHeH e U 3HaYeHNe B
NpUpPO/ie U >KU3HU YesIoBeKa I10cjie CTPYKTYPUPOBAaHUs MaTepHraJa.

OnpefensiTh rajJoreHUA-MOHbI B pacCTBOPE C UCN0JIb30BaHUEM TabJIMIIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[l1aHUPOBATE U OCYLIECTBJIATH HA MPaKTHKe XUMUUeCKUe SKCIIepUMEeHThI,
NPOBOJUTB HabJII0/IeHUs], leJIaTh BbIBOABI 110 pe3yJibTaTaM 3KCIlepuMeHTa
nocJjie npeABapUTeJbHON paboOThI.

TeMma 4. 0611aA XapaKTepUuCcTUKa
XMMU4YeCKUX 3J1IeMeHTOB VIA-
rpynimbl. Cepa u eé coeAUHEHUA

(54)

061125 XapaKTePUCTHKA 3/1eMeHTOB VIA-rpynmnbl. OCOGEHHOCTH
CTPOEHHsI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTENEHU
okrceHus. CTpoeHre U GU3HYECKHEe CBOMCTBA NPOCThIX BEIECTB —
KHCJIOPO/a U CEPBI.

IAJIOTpOIHBIE MOAUUKAIIUKU KHCI0PO/a U cepbl. XUMUYECKHE
CBO¥CTBa cepbl. B3auMo/ieiCTBHE C HEMETAJJIAMHU - BOJIOPOIOM U
KHCJIOPO/IOM, METa/IaMU, KOHIIEeHTPUPOBAHHBIMU a30THOM U CEpHOM
kucsoTamMu. CepoBoiopo/, CTpoeHue, U3HUECKHE

O6'BbACHATH 001IKie 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JieMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUIN
C y4ETOM CTPOEHHs UX aTOMOB C OIOPOi Ha cxeMy "M3MeHeHMe paZiuyCcoB B
noArpymnmnax".

XapakTepusoBaTh GHU3UIECKHE
Y XUMHU4YeCKHe CBOMCTBA MPOCTOr0 BELIECTBA CEPBI U €€ coeJIMHeHUH
(cepoBOZOpOAA, OKCHU/OB CEPBI, CEPHOU KUCJIOTHI, CYJIbPATOB), CHOCOGHI UX
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1 XUMUYeCKHe CBOMCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJ/IbHBIE).
OKcH/IbI Cepbl KaK MpeJiCTaBUTEH KUCTOTHBIX OKCH0B. CepHast
KHCJI0Ta, QU3NYeCcKre U XUMHUYeCKHe CBOHCTBA (0611Ke Kak
[pe/CTaBUTEIS KJIacca KUCIOT U cheyugduveckue), IpUMeHEHHE.
CepHUCTaAs KACJIOTA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/y4eHusl cepHol Kucaomsl. Annapamsl u npomekaroujue 8 Hux
npoyeccol (Ha npumepe npouzeodcmesa cepHoll Kuciomol).

CoJiM CepHOM KUCJIOThI, KaueCTBEHHAs peaKI|ys Ha Cy/IbdaT-HOH.
Haxox/ieHue cepbl U eé coeIUHEHUH B TpUpo/jie. Xumuveckoe
3azpsiHeHue oKpyxcaroujeli cpedbl coeQUHEeHUSAMU cepbl (KUCA0MHblEe
doocdu, 3azpsi3HeHUe 803dyXa U 8000EM08), CnOCObObI e20
npedomepawjeHus.

/leMOHCTpanuu
Kosiekiuu (BuieoMaTepuasbl): cepa u eé coeiuHeHus1. OGyrMBaHue
caxapa 1oJ, ieicTBUeM KOHLIEHTPUPOBAaHHOMN CepHOU KUCIOTHI.

JIaGopaTopHbIe U IpaKTUYeCKHUe PaGOThI

Vla6opamopHble onbimbul: O06HapykeHUe Cy1bGaT-NOHOB.
B3auMoieiicTBUe pa36aBeHHON CEpHOM KMCIOTHI C IIUHKOM.
BoryucaeHus

10 ypaBHEHUSAM XUMHUYECKUX peaKL Ui

HOJIy4YeHUs], IPUMEHEHHUE U 3HAaYeHHe B IPUPO/JIE U XKU3HH YeJIOBeKa C
OMOpPOM HA CXEMY U IJIaH.

OnpefesiTh HAJIMYKE Cy/IbGaT-HOHOB B pPacTBODE.

O6BACHATD CYLHOCTb 3KOJI0IMYeCKHUX NTP06JieM, CBI3aHHbIX C TlepepaboTKON
CcOoeIMHEHUH cepbl IT0CJIe CTPYKTYPUPOBaHUS MaTepUaJa.

[1J1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/IEHHS, ZIe/1aTh BBIBO/IBI 10 PE3YJIbTaTAM SKCIIEPUMEHTA.

CnepoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BAaHUU
XUMHUYECKOU MOCY1bl U 060PYA0BaHUS 10/ PYKOBO/ACTBOM leJarora.

[IpoX3BOAUTH BBIYUCJIEHUS 10 XUMHUYECKUM yPaBHEHUSM 10 AJIFOPUTMY.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI Y4e6HHUKA,

crpaBoYHble MaTepuaJbl (IleproANYECKYIO CUCTEMY XMMHUYECKUX 3/1eMeHTOB /l.

W. MeHngeneeBa, Tab/1MLly PaCTBOPUMOCTH KUCJIOT, OCHOBAaHHUH U coJieH B BOJe,

3JIEKTPOXMMUYECKHUH P/ HAallpSXKeHUH MeTasloB).

HWcnosib30BaTh NpU BbINOJIHEHUH yueOHBIX 33/JaHUM U B poliecce
HCCIel0BaTe/IbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XHUMHYECKOT0 CO/Iep KaHHsl, CIPaBOYHbIE MaTepHaslbl, pecypchl MHTepHeTa
10cJ/ie KOHCYJIbTALMH C [1eJJaroroM
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Tema 5. 061ast XapaKTepUCTHUKA
XMMU4YECKHX 3/1IeMeHTOB VA-
rpynnsl. A30T, docdop u ux
coeAuHeHus (7 4)

06111ast XapaKTePUCTUKA 3/1eMeHTOB VA-rpymnnbl. 0co6eHHOCTU
CTPOEHHsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE JIJIsl HUX CTENEeHU
OKUCJIEHUS.

IA30T, pacnpocTpaHeHUe B NPUPoe, GU3NYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

IAMMHUaK, ero pusruecKre U XUMHUYecKre CBOMCTBA, MOJIyYeHUe U
npuMeHeHue. Co/IM aMMOHUS, UX GU3UYECKHE U XUMHUYECKHe
CBOMCTBa, NpuMeHeHHe. KayecTBeHHas peaKiysi HA MIOHbI aMMOHMUSI.
IA30THast KUCJIOTa, €€ U3UYeCcKHe U XUMUYECKHe CBOKCTBa (061ue
KaK NpeJicCTaBUTEIS KJ1acca KUCIOT U cneyugduyeckue). Asomucmas
kucsaoma. Hcnoav308aHue HUMPAmMos u coetl aMMOHUS 8 Kayecmeae
WMuHepabHbIX Yy0obpeHull.

XUMHYeCKOe 3arpsi3HeHHEe OKPYKaloIed Cpe/ibl CoeJMHEHUSIMU a30Ta
(KHUC/IOTHBIE JIOXK/IY, 3arpsi3HEHUE BO3/IyXa, I0YBbI U BOJJOEMOB).
Docdop, arromponHsie modupukayuu gpocopa, busnueckue U
XUMUYeCKHe CBOHUCTRA.

Oxcuj, pocdopa’) u pochopHas kucnoTa, pusanyeckue U XUMUIECKUE
CBOMCTBA, nosyyeHue. KauecmeenHas peakyusi Ha gpocgham-uoHbL.
Hcnosav3oeaHue hocdhamos 8 kauecmeae MUuHepaNbHbIX Yy0oopeHull.
3arpsi3HeHUe PUPOIHBIX BOJ0EMOB pochaTaMu.

/leMOHCTpanuu
Kosiekiuu: ¢pocdop 1 ux coeiuHeHus. BzaumoaencTrue
KOHIIEHTPUPOBAHHOW a30THON KHCJIOTHI C MeJbIO0.

JIaGopaTopHbIe U NpaKTUYeCKUe PaGoThI

Vla6opamopHbie onbimbl:

1. BzaumoielicTBHe COJielt aMMOHHMS C HIEOYbIO.

2. O3HaKoMJIeHHe C 06pa3iaMu a30THBIX U pocPOpHBIX yA06pEHHH.
[Ipakmuueckas paboma:

Ne 10. [TosiyyeHue aMMHUaKa, U3y4eHHe ero CBOWCTB.

BoruucsieHus
[10 ypaBHEHHUSAM XUMUYECKUX PeaKI i

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMeHTOB VA-
IPYIIIBI U UX COEIMHEHUH C YYETOM CTPOEHUS X aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U uxX coeiUHeHUH (aMMHUaKa, CoJIEd aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuaa ¢pocdopa™) u pocdopHoit KUCa0Th], pochaToB),
CII0COOBI UX MOJIYYEHHUs], IPUMEHEHHE U 3HAUYEHHUE B IPUPO/IE U )KU3HU
YyeJI0BeKa C UCI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLuM Ha KaTHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOAUTH HAGJIIO/IEHHS, [ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIepru-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BAaHUU
XUMUYEeCKOU mocy/ibl U 060py0BaHHSI.

HpOl/IBBOﬂl/ITb BbIYHCJIEHHUA 10 XUMHWYECKUM YPaBHEHUAM.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHbIX 3a/JaHUH TEKCThI yyeOHUKa,
CIIpaBOYHbI€ MaTepUaJibl (nepno;mqeacy}o CUCTEeMY XUMHUYECKUX 3JIEMEHTOB
Jl. U. MeHies1eeBa, TaGJIMIy PAaCTBOPHUMOCTH KUCJIOT, OCHOBAHUH U COJIeH B
BO/l€, 3JIEKTPOXUMUYECKHUH psi/] HaNlps>KeHUH MeTaJlIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAYYHO-ITONMYJISIPHYIO JINTEPATYPY
XHMUYECKOI'0 COZep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJle KOHCYJIbTAIlUHY C elaroroM

Tema 6. O611asi XapaKTepUCTUKA
XUMHYECKHX 371eMEHTOB
IVA-rpynnbl.

Yryiiepoj ¥ KpeMHMH M X

Yriepog, aJuloTponHble MogUbUKALUK TpaduT, aIMas.
B3aumog el cTBYE ¢ METAJIAaMH, HEMETaIJIaMH,
KOHLIEHTPHPOBAHHBIMU a30THON U CEPHON KHUC/IOTaMH,

pacrnpocTpaHeHHe B IpUpo/jie, dU3uvecKre U XUMUYECKHe

OO6BACHATD 061IHIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOUCTB 3j1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTb GpU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB

yrJiepoJia U KpeMHHUS U X COeIMHEHUH (OKCH/IOB YIJ/1epo/ia, yroJbHOK
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CoeIMHEHUA
(84)

cBorcTBa. Aacop6uus. Kpyrosopot yryieposa B npupoje. OKCHabI
yrJyiepoja, ux Gpu3nveckre U XMMU4YeCKre CBOMCTBA, UX IeHCTBYE Ha
PKUBbIE OPraHU3MBI, [10JIy4YEHUE U IPUMEHEHUE. IK0102UYeCKUe
npob.sembl, cesizaHHble ¢ okculJomyaaepola(!Y); 2zunomesa 2106a16H020
nomensieHusi KAuMama; napHuKosblil aggdexm.

YrosibHas KUC/IOTA U €€ CoJd, UX PU3NYECKUE U XUMUYeCKHE
CBOMCTBA, OJIyueHHe U puMeHeHHe. KauecTBeHHas peakiius Ha
KapOOHAT-UOHBL

TlepgoHaUa/1bHbIe NOHAMUS 06 0P2AHUYECKUX 8eUecm8ax KK 0
coeduHeHUsIX y2aepoda: ocobeHHocmu cocmaga u cmpoeHust. [lonsmue o
6U0/102UYECKU BANCHBIX 8EUECMBAX: HCUPAX, 6eNKAX, Y2/1e800aX.
MamepuaibHoe eQUHCMBO 0P2AHUYECKUX U HEOP2AHUYECKUX
coeduHeHUll

KpemHull, e2o husuyeckue u xumu4eckue cgolicmea (Ha npumepe
g3aumodelicmgusi c MemaaiaMu U HemMemasaiamu), nosyyeHue u
npuMeHeHue 8 31eKMpPOHUKE.

CoeduHeHus1 KpeMHUs1 8 npupode. O6wue npedcmas/ieHusi 06 okcude
kpemHusiIlY) u kpemHuesoll kuciome. CuauKamul, UX UCNO/Ib308AHUE 8
6bimy, MeduyuHe, poMblulieHHOCMU. BaxcHellwue cmpoumensHblie
WMamepuanbl: Kepamuka, cmek/10, yemeHm, 6emoH, jce/s1e306emoH.
[Ipo61embl 6€30naCHO20 UCNO01b308AHUS CMPOUMENbHBIX MAMEPUA/I08
8 N08cedHe8HOl HCU3HU.

/leMOHCTpanuu

Mogesid KpUCTALINYeCKUX PEIIETOK a/iMasa, rpadpuTa, MOJIEKYJIbI
dysiepena.

AZlcop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHbBIM YTJIEM.
[IpoTrBoOras.

BuzseomMaTepurasibl: CWIMKATHAsI MPOMBILILJIEHHOCTb. Mo/1eJIn MOJIEKYJT
OpraHUYeCcKHUX BeIeCTB.

JlaGopaTopHble U MpaKTUYeCKUe PaboThl

Vla6opamopHbwlil onbim:

KavecTBeHHas peakiys Ha Kap6OHAT-HUOH.

[Ipakmuueckue pabomboi:

Ne 11. [TosiyyeHue yrIeKUCI0T0 ra3a U U3y4eHue ero CBOMCTB.
KavecTBeHHas peakijys Ha Kap6OHAT-UOH.

Ne 12. PelreHue skcnepyUMeHTaJIbHBIX 33/1a4 10 TeMe «HeMeTasnbi».

BoruucsieHus
[0 ypaBHEHHUAM XUMHUUYECKUX PEaKIUH, ec/Iv OJJUH U3 peareHToB JIaH B

BH /€ BOAHOI'O pacTBOpa C W3BEeCTHOU MacCOBOM Ao.neﬁ.

KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHUS], KDEMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IOJIy4YeHUs], IPUMEHEHHE U 3HAYEHHUE B IPUPOJIE U
YKU3HU YeJIOBEKA.

Onpefie/siTh KAPOOHAT- U CUJIMKAT- HOHBI B PACTBOPE.

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
YIJIEKHUCJIOrO ra3a B OKpYyKarollel cpefie.

WnrocTpupoBaTh B3aUMOCBSI3b HEOPTaHHUUECKUX COeJMHEHUH yTriepoJa U
OpraHUYeCKUX BEIIECTB M0/ PYKOBOJCTBOM YUUTEIs.

[1J1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE 3KCIIEPUMEHTHI,
IPOBO/IUTH HAGJIIO/IEHHUS, [Ie/IaTh BBIBO/IBI 10 PE3YJIbTaTaM 3KCIIEpUMEHTA
nocJjie npeABapUTeJbHON paboOThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOPAaTOPHHU MIPU UCIIOJIb30BAaHUU
XUMHYECKOH MOCY/Ibl U 060PYA0BaHUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI Y4e6HHUKA,
cripaBoYHble MaTepuasbl ([lepuoAUYECKyI0 CUCTEMY XUMHUYECKHX 3JIeMEHTOB
Jl. U. MeHiesieeBa, TaGJ MLy PaCTBOPHUMOCTH KUCJIOT, OCHOBAaHUHN U COJIEN B
BO/i€, 3JIEKTPOXMMUYECKUH psi/| HaNlps>KeHUH MeTaJlIoB) nocjie
KOHCYJIbTAllUU C TeJaroroM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUM U B poliecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XMMHUYECKOT0 CO/iepXKaHHs, CIpaBOYHble MaTepHuaJibl, pecypcbl MHTepHeTa
10CJ/le KOHCYJIbTALMH C [TeJaroroM.

Paspen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O6111e cBOMcTBa
MeTaJ/I/IOB
(44)

0611ast XapaKTEpPUCTHKA XHMHUYECKUX 3JIEMEHTOB — METAJ/IJIOB Ha
OCHOBAHUH HX M0JI0KeHUsI B [leproinYecKol CHCTEME XUMHYECKHUX
asiemeHToB /I. U. MeHziesieeBa ¥ CTpoeHuUs1 aTOMOB. CTpoeHHe
MeTaJlJI0B. MeTasinyecKasi CBsi3b U MeTa/lINYecKasi
KpHUCTAJIJIMYeCKas peléTKa. JJIeKTPOXUMUYECKHUH P
HanpsbKeHUH MeTasu10B. Dusnyeckre U XMMUUYeCKHe CBONCTBA
MeTaJ0B. 06ujue cnocobbl noyveHusi Memannos. [lonsimue o
KOppO3UU MemaJiz108 U OCHOBHbIE CNOCOObI 3aWUMbl 0M KOppOo3uU.
Cnuasbl (cmasv, Yy2yH, 00paaoMuHUll, 6pOH3a), UX NPUMEHEHUE 8
6bmy U NPOMbIUAEHHOCMU.

JemoHcTpanyuu O3HaKkoMJIeHHe ¢ 06pa3liaMy MeTaJJIOB U CIIJIABOB,
UxX QU3NYECKUMU CBONCTBAMU.

Mogeiv KpUCTaJINYeCKUX PELIETOK MeTalJI0B. BusieomaTepuaibl:
KOPpO3Us METAJLJIOB.

JlaGopaTopHble U IpaKTU4YeCKUe paboThl /labopamopHble
onblmbvl:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTH PEAKI[MHU MeTaJljla C KHCJIOTOU OT MPUPOBI
MeTaJsla.

Buruucaenus
— [0 YpaBHEHUSM XUMUYECKUX PeaKIuH, ecsiu 00uH u3 peazeHmos
codepaicum npumecu

PackpbIBaTh CMBbIC/I U3yYaeMbIX HOHATUH U IPUMEHATb 3TH
MOHATHSA NPU OIIMCAHUH CBOWCTB BeleCTB U UX NpeBpalleHU.

OGBACHATH 061IMEe 3AKOHOMEPHOCTH B U3MEHEHUH CBOHCTB
3/1IeMEHTOB- MeTaJIJIOB M UX COeJUHEHUH C Y4ETOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh CTPOEHNE METAJJIOB, 001He GU3UIEeCKHE U
XHMHUYecKHe CBOMCTBA MeTa/lJIOB.

XapakTepu3oBaThb 001HeE CIOCOOBI MOIyYeHUs MeTaJlJIOB I10CIe
CTPYKTYPUPOBaHUs MaTepHaJa.

CnepoBaTh NpaBu/aM 6e30MacHON paboThI B 1a60paTOPHUH IIPU
HCI0JIb30BaHUH XMMHUUYECKOH NOCyAbl U 060PYAOBAHHUS.

[Ipor3BOANUTDL BBIYHUC/IEHUS 110 XMMUYECKUM YPAaBHEHUSAM.

Hcnosib30BaTh NPH BHINOJTHEHUH Y4e6GHBIX 3a/JaHUN TEKCTEI
y4eOHUKa, CIpaBOYHble MaTepHabl ([leproauyeckyto cucteMy
XUMU4YecKHUx 3yieMeHTOB /J|. . MeHiesieeBa, Tabauiy
pacTBOPHMMOCTH KHCJIOT, OCHOBAaHUH U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUH PsAJL HANPSHKEHUH MeTaJlIIoB).

Hcnosib30BaTh NPU BHINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
HCCJIe[l0BaTeIbCKON IeATeIbHOCTH HayYHO-IONYJIIPHY 0
JINTEPATypPy XMMUYECKOTO COZlePXKaHUs, CTIPAaBOYHbIE MaTepHaIbl,
pecypcel IHTepHeTa nocJie npe/iBapyuTeIbHON KOHCYIbTALlUU C
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Tema 8. BaxkHelilye MeTaJ/L/Ibl H
ux coeguHeHus (16 4)

[llesioyHble MeTasbl. [Tosi0xkeHue B [leproanyeckol cucteMe
XUMUYeCKHX 3jieMeHTOB /J|. Y. MeH/iesieeBa, CTpOEHUE aTOMOB.
HaxoxieHue B mpupo/e.

dusnyeckue 1 XMMUYeCcKHe CBOKMCTBA (Ha IpUMepe HAaTPHUS U KaJlus).
OKCHU/Ibl U TUJPOKCUABI HATPUS U KaJius. [I[puMeHeHUE LETOUHbIX
METaJIJIOB U UX COeIMHEHUH.

llesiouHO3eMeNbHBIE METAJ/IJIbI MATHUHN U KaJIbLIUH, CTPOEHUE aTOMOB.
[TosioxkeHue B [lepuojuyeckoil cucteMe XUMHUYeCKUX 3y1eMeHTOoB /Jl. U.
MenpeieeBa. HaxoxxzeHue B npupo/jie. Dusndeckre 1 XuMHUUeCcKUe
cBolcTBa. BaxkHelve coeiluHeHUs Kablivs (OKCU/, THAPOKCU/,
coustun). 2Kécmkocmb 800bl U cnOCOObBI €€ ycmpaHeHUsl.

AnromuHuil. [lonoxxeHue B [lepruoandeckon cucTeMe XMMUYeCKUX
aseMeHTOB /I. U. MeHgesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUA.

2Kesezo: cocTaB, cBoicTBa U nosyyeHue. [losioxkeHue B
HepuognquKoﬁ CHUCTEeMe XMMHUYEeCKHX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusznyeckue U XUMUYeCcKue cBorcTBa. OKCH/IbI, THAPOKCH/IBI U COJTH
bresie3a(Il)

1 xesesa(1).

/leMOHCTpanuu

B3auMo/ielicTBUE HaTpHUs C BOJOH.

OKpalllMBaHMe [JIAMEHU HOHAMU HATPUSA U Kayus. OKpaliMBaHue
[JIaMeHH HOHAMH KaJbI[US.

B3anMo/ieficTBHE OKCH/IA KaJIbIIUS C BOJOH.

BuseoMaTepuasbl: rOpeHHE XKeJjle3a B KUCJI0POJE U XJI0pe.

JIaGopaTopHbIe U MPpaKTHYeCKHe PaGoThI

VlabopamopHble onbimbi:

03HaKOMJIeHHE C 06pa3laMHU aJIIOMUHUSA U €r0 CIJIaBOB. AMbOTepHbIe
CBO¥CTBA rMIPOKCH/IA AJTIOMHUHUS.

KauecTBeHHbIEe peaKI[My Ha HOHBI JKeJie3a.

TIpakmuueckue pa6omst:

Ne 13. PelneHue akcneprMeHTa/IbHBIX 33/ia4 110 TeMe «MeTaJlbl».

BoruucsieHus
[0 ypaBHEHHUAM XUMHUYECKUX PEaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYNNAaxX U UX COEUHEHUH C yUETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
MeTaJlJIOB U UX COeJUHEHUH (OKCUA0B, THAPOKCH/IOB, COJIel) c omopoi Ha
CXeMY, CIIOCOGBI UX MOJIyYeHUs], IPUMEHEHHE U 3HaYEHUE B IPUPO/JIE U
>KU3HU YeJIOBEKA.

PacriosHaBaTh C IOMOILbI0 Ka4eCTBEHHbIX PEAKLUH HOHbI METAJIJIOB (MarHus,
KaJIbliYsl, a/IIOMHUHUS, IIUHKA, XKeJie3a (2+), )kese3a (3+), Meau (2+) ¢
MCI0JIb30BaHMEM Tab1MLbl "XapaKkTepHble peaKLiM1 Ha KaTHOHBI".

[1J1TaHUPOBATh U OCYLIECTBJSATD HA MPAKTHKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/IEHHS, JIe/IaTh BbIBO/bI 110 PE3yJIbTaTaM IKCIIepUMEHTA.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B JTJaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH MOCYIbl U 060PYA0BaHUSI.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbICTpauBaTh pa3BEéPHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MH}OopMaIHI0 U3 yieOHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMHH.

Mcnosib30BaTh NPU BbINOJHEHUH yUeOHbIX 33/JaHUM U B poliecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO CO/Iep KaHHsl, CIPaBOYHbIE MaTepHaJibl, pecypchbl THTEepHEeTa
nocJie npeJiBapuTeIbHOM KOHCYJIbTALUH C N1eJJaroroM

Paspen 4. Xumus u okpy:xamwomias cpeaa (3 4)

Tema 9. BemjecTBa 1 MaTepHaJibl
B )KM3HHU YeJI0BeKa

Hoeble Mmamepuasisbl U MmexHo/102uu. Beluecmsa umamepuasibl 8
noscedHesHO JHcU3HU Yeso8eka. Xumus u 300p06b€. Be3zonacHoe

UCno/1b308aHUe sewecme U XumMuveckux peaKquﬁ 8 6b1my.

XapaKkTepu30BaTb POJIb XMMHUH B Pa3JIMYHBIX Chepax AessTeJbHOCTH JIOeH,
OCHOBHBIE BelleCTBA U MaTepHasIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(B39 IIpupodHble ucmovHUKU y2/1e8000p0008 (y20.1b, NpUpOoOoHbLli 2as, OOBACHATD YCI0BUS 6€30MaCHOr0 UCIOJIb30BaHUS BEIIECTB U XUMHUYECKUX

Hedmb ), npodykmbsl ux nepepabomku, ux poas 8 6bimy u peakiuii B GbITY.

npomblul1eHHOCMU. AHaJIM3UPOBATh U KPUTUYECKHU OLIEHUBATh UHPOPMALIUIO O BIUSHUU

OcHosbl 3K0102UuHecKoll epaMomHocmu. Xumu1eckoe 3a2psi3HeHue HPOMBILTIEHHOCTH, CEJIbCKOT0 X035MCTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE
okpysxcaroweli cpedsl (npedesbHO donycmumasi KOHYeHmpayust OKpY>KaIoLLEN Cpeaibl.

sewecms — I1/K). YMeTb 0Ka3bIBaTh MEPBYIO0 IOMOLIb HPU XUMUYECKUX 02KOTaX U OTPABJIEHHUSX.
Po/1b XUMUU 8 pewleHUU 3K0102U4eckux npobaem. [IprHUMaTh y4acTHe B 06CYK/JeHUHU IP06JIeM XMMHUYECKOH U 3KOJIOTUYeCKOH

HaNpaBJIEHHOCTH, BbICKAa3bIBATh COGCTBEHHYO TO3UIHIO 10 PO6JIEMe U
Hpe/JlaraTh BO3MOXKHbIE ITYTH €€ pellleHus C OII0POX Ha UHPOPMAaLUIO U3
y4yeOHHKA U CIPAaBOYHbIE MaTepHaJIbl, pecypchl UHTepHeTa.

[Ipu paspaboTke pabouyeil nporpaMMbl B TeMAaTU4YECKOM IJIaHUPOBAHUH J0JHKHBI ObITh YYTE€Hbl BO3MOXKHOCTH HUCII0JIb30BaHUs 3JIEKTPOHHBIX (LUPPOBHIX) 06pa3oBaTeNbHbIX
pPecypcoB, ABAAMIUXCSA yueOGHO-MeTOANYECKUMHU MaTepralaMu (MyJIbTHMeAUHHbIe TPOrPaMMBbl, 3JIEKTPOHHbIE yUeOHUKU U 3aJJaYHUKH, 3JIEKTPOHHbIE 6U6IUO0TEKH, BUPTYalbHble
J1abopaTOpHH, UTPOBbIE MPOrpaMMbl, KOJUIEKIIUK [IUPPOBBIX 06pa30BaTeIbHBIX PECYPCOB), UCNOJIb3yEMbIMU /Il 00YYeHHUS] M BOCIHUTAHUSA Pa3/IMYHbIX TPYII M0JIb30BaTeeH,
npe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LMPPOBOM) BH/JE U peajU3yoIIUMU JuaakTudeckue Bo3MoxkHOCTH UKT, comep)kaHue KOTOpBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00
00pa3oBaHUH.

2-ii BApMAHT
TEMATHYECKOE IINTAHUPOBAHHUE

Bropoii BapuaHT NpUMEpHOTO TEMAaTUYECKOTO IIAHWPOBAHUS UCIIONb3yeTcs, eciu oOydaromuecs ¢ 3[IP nomydaroT oOpazoBanue
B OT/ICJIBHOM KJacce. B 1aHHOM BapuaHTe npejjaraeTcs:

- U3y4YEHUE MaTepuaia KPyMHbIMHU OJIOKaMU;

- oTepeskaroliee 00yueHue;

- BO3MOXHOCTh TMPUMEHEHHSI 3HAHUN B PA3JIMYHBIX YCIOBHSIX (MEPEHOC 3HAHHMI MO aHAJOTUU OT OOIIMX CBOMCTB pPa3IMYHBIX
KJIACCOB BEIECTB K OOIIMM U CHEIU(PUIECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYHMBACT JOJIO CAMOCTOSTEIHLHOCTH
00y4JaromMXCs MPU U3YICHUH HOBBIX TEM.

Cobumroaercst JIOTHKa M3YYeHHS BEIECTB - CBOMCTBA BEIIECTB OMPEIEISIOTCS CTPOSHUEM aTOMOB, 3JIEKTPOOTPHUIIATEIHHOCTHIO,
XUMUYECKOU CBSI3bIO0 M CTPYKTYPOU BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAINIMYECKUX pelieToK. (TeMbl: CTpOeHHE atoMa, CTPOCHHE
BEILIECTBA, BAXKHEUIIINE MPEICTABUTEIHN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUUECKUE PEAKIIUN).

N3MeHnenne miaHupoBaHus Mo pa3feiaaM U TEMaM COCTOUT B CIICTYIOILIEM:

- W3y4YEHHE OCHOBHBIX BOIMPOCOB HEOPTaHMYECKOW XWMHH OCYIIECTBISIETCS B § Kiacce, OONbIlle BPEMEHH BBIIETSETCS Ha
npuMeHeHne 3HaHui B 9 knacce. M3 9 kiacca B 8-i mepeHocsaTcss TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX peakuuil',
"DJIEeKTPOIUTHYECKAS JUCCOLMALNSL. XUMUYECKUE PEAKIIUH B PACTBOPAX '
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- IepecTaHoBKa TeM, 9 kiacc: Tema «Metamuib» nepen «Hemertamnamuy, T.k. oOydatoniuecs ¢ 31IP Gomnbliie 3HaKOMBI €
MeTaJlJIaMU U JIeT4€ XapaKTepU3yIoT UX MO CBOMCTBAM U MPUMEHEHHUIO;

- IepepacipeiesieHue coaep kaHusi OJHUX TeM B Ipyrue (pacKpbhIBaeTcsl Ha KOHKPETHBIX MpUMepax Apyrux teM). Tema "Xumus u
OKpY’Karolas cpefia" pacKpbIBaeTCsl Ha KOHKPETHBIX MpuMepax B pazzaenax "Mertamisl u ux coequnenus", "Hemeramnel 1V-VII rpynn u
HUX COeUHEHU";

- oObenuHeHue TeM (JaeT OoJIbIe BO3MOXKHOCTEH /I HCTIOJIb30BAHUSI CPABHEHUS - CXOJICTBA M OTIn4uit; Tema «Kuciaopoa» u
TeMa «Bomopon»);

- BbIJesieHue oT/AebHBIX TeM (TeMa «IlepBoHaudanbHbIe TOHATHUSI 00 OPraHUYECKUX BEleCTBax»). BuljeneHue B OTAeIbHYIO
TeMy, B KauecTBe "OyKBaps 10 OpraHnuueckoil XuMuu'", 1aeT BO3MOKHOCTh YIyOJIaTh IOHSATHS: ONIPEACIICHUS, KilacCupuKaIius,
OCHOBaHUS JIJIs1 KJIacCU(UKAIIMK, HOMEHKJIaTypa, OOII1e CBOMCTBA BEIIECTB, CTPYKTYpa BEIIEeCTBA, COCTaBICHUE (hOPMYII IO 0OIIIEH
dbopmysie 1 1o Ha3BaHWIO, HA3bIBaHKE BellecTBa Mo Gpopmyse. B aToM cinydae mporpaMMHBIN MaTtepual U3 xapaktepuctuku ['Y A
MOATPYIIBI MOKHO JJOHECTH HE (DParMEHTOM KapTHUHBI «OPTaHMYECKUE BEIIECTBAY, a KaK 4acTh 11eJ0r0. MOXKeT ObITh BbIJIeJIeHa TeMa
«IIpakTuKym» B KOHIIE IIEPBOTO M BTOPOTO TOJ0B 00YUCHUS.

TemaTu4eckoe IIIAHUPOBAHUE

8 KJIACC Bcero: 136 yac (2 u/Hen, 2 roa 00yueHus )

Tembt Konuuecrso yacos B tom uncne HazBanwust pabor

Ha KOHTPOJIbHBIC Pa0OTHI | Ha MPAKTHYCCKUE PabOThI
Paznen «IlepBoHauasibHble XUMHYECKUE MOHATHSIY, 144

1. Xumus - BaxkHast 00J1acth 4 1 2 [pakruyeckas padora Nel « JJabopaTopHoe 000pyI0BaHIE U IPUEMBbI OOPAICHHUS C
€CTECTBO3HAHUA U IIPAKTHYECKOH HIM»
JIeSITebHOCTH YeJIOBEKa. [IpaxTuyeckas padora Ne2 «OuncTka 3arpsS3HEeHHON TOBApEeHHON COMH'"

2. BemecTBa 1 XUMHU4ECKUE PEAKLIUH. 7 - 1 [Ipaxtuyeckas padora Ne3 «[Ipu3HaKu MPOTEKAHUS XUMUYECKUX PEaKIIUii»

3. KonnuecTBeHHbIE OTHOIIECHHS B XUMHH 3 1 KontponbHas padora Nel «[lepBoHayanpHble XUMUYECKUE MTOHATHS, XUMHYECKUE

(hopMyITbI M ypaBHEHUS» 3arps3HEHHON TOBAPEHHON COMIMY

Paznen «[lepronuueckuii 3aKOH U epHoOIUUecKas cucTeMa xuMudeckux aneMeHToB .M. MenneneeBa. CtpoeHne aroMa. Xumudeckasi cB3b. OKHCIUTENFHO-BOCCTAHOBHTEIIbHBIE pEakIumy, 154

4. Crpoenue aroma 7 1 - KonrponbHas padora Ne2 «lleproiaueckas CUCTEMa XMMHUECKHX SIIEMEHTOB
M. MenzeneeBa. CTpoeHHE aTOMa»
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[leproanueckuii 3aKoH U eproauIecKas
cricTeMa XUMHUYEeCKuX 31eMeHToB J[. 1.
MeHeneeBa

5.CTpoeHue BelecTB. XUMHUUYECKas CBS3b.
OKHUCIIUTETBHO-BOCCTAHOBUTEILHbIE
peakin

KontponbeHas padora Ne3 «XuMuueckast CBA3b»

Pasnesn «BaxHeye npeacTaBUTeNIn HEOpr

AHHUYCCKUX BCHICCTBY, 35y

10. OcHOBHBIE 3aKOHOMEPHOCTH
XHUMHYECKUX PeaKIii

6. Kucnopon. Bomopoxn. 14 2 IpakTryeckas padora Ne4 «IlomydeHne KHCIOpoa U U3y4eHHE €ro CBOHCTBY
TpakTryeckas padora NeS «[lomydeHre Bonopona v u3ydeHre ero CBOHCTBY»
KontponbeHas padora Ned «Kucnopon. Bogopom»

7. Bona. PacTtBopbL. 5 1 [IpakTrdeckas padora Ne6 « [IpuroroBieHre pacTBOpOB C OINPEIEICHHON MacCOBOI
oJelt pacCTBOPEHHOT'O BEILECTBAY

8. TeopHst HIEKTPOTUTHUECKOM 5 -

[IMCCOLMAIT

9. Baxxneiimue kmaccel HEOPraHUUECKNX 11 1 KoHnTponbHas pabora NeS «OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX COEANHCHUN

CoeIMHEHN IMpaxtuueckas padora Ne7 «PelieHne 3cKCepuMEHTaIbHbIX 3a/1a4 10 TeMe
«OCHOBHbIE KJIacChl HEOPIAHMYECKUX COCIIMHEHHIDY

Paznen «BeliecTBo U XMMUUECKHE PEaKLUN», 44

4 N

9 KUIIACC

Temsbl

Konuuectro vacos

B Tom uncne

HazBanwus pabor

Ha KOHTPOJIbHBIC PA0OTHI

Ha IPaKTHYECKUE pabOoThI

Paznen «[loBropenue u yriay0neHne 3HaHHI OCHOBHBIX pa3/iesioB Kypca 8 kiiacca «BeliecTBo u XuMuueckue peakimuy, 104

[loBTOpeHUE 1 YriTyOJIeHHE 3HAHUI 10 1 2 IpakTryeckas padora Ne 8 «Peakiyn HOHHOrO OOMeHa

OCHOBHBIX pa3zielioB Kypca 8 Kiacca Tpakruyeckas padora Ne9 «KauectBenHble peakuuu B pactBope» KonrponbHast padborta
Ne 6 «DnekTponuTHYecKas: TUCCOLMALIUSIY

Paznen «MeTasisl M UX COeqUHEHU Y, 20U

1. O6ure cCBOWCTBA METAIIOB 4 - -

2.Metasisl 1 UX COeTUHEHUS 16 1 1 [IpakTuyeckas padora Nel3 «Pemienne sKciepuMeHTaNbHBIX 33124 0 TeMe «MeTabl 1

MX COCIUHCHUS)

KontponbHas pabora Ne «MeTaby

Pasnen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244
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3.001mast XxapaKTepHCTHKA XUMITIECKIX
biemenros Vila rpymmst. Fanoresst.

6.0011as XapaKTePUCTHKA XUMHUYECKUX|
pnementoB Vi rpynmsl. Yriueporn,
KPEeMHHH M MX COeTMHEHNSI.

4.001mas XapaKTepUCTHKA XUMUIECKIX 5
hiementoB VKi rpymmsr. Cepa u ee
COeIMHEeHNSI.
7 1 IpakTryeckas padora Nel0 «[lomydenre aMMuaka v H3y4eHHE ero CBOHCTBY»
5.00mast XapaKTepUCTHKA XUMIYECKUX|
piiemenToB Va rpynmsl. A3ot, Gpocdop
M WX COEIIMHEHHSI.
8 1 2 IpakTryeckas padora Nel 1 «[lomydenue yrieknuciaoro ra3a u U3ydeHHe ero CBOHCTBY

IpakTrdeckas padora Nel2 «PenreHre SKCIIepUMEHTANTBHBIX 33129 10 TeMe «HemeTamist
IV-VII rpynm 1 ux coeuHeHnim»
KonTponpHas pabora Ne7 «Hemeramibny

Pa3z[en ((HepBOHa‘-IaJ'ILHLIC XUMUYECKUE TIOHATHS 00 OpraHM4ye€CKUX BEUICCTBAX, 104

7. IlepBOoHaUaJIbHBIC XUMUYECKUE
MOHSTHSI 00 OPraHUYECKUX BEIECTBaX

10

Paznen «O6001eHne MaTepraa 1o Kypcy «Heopranmdeckast XUMus», 449

13. Xumust u okpyxaromas cpena.

1
14. O6001menne MaTeprana 1o Kypcy 3 1 - KonTponbHas pabora Ne9 «toroBas padora 3a Kypc HEOPraHHIECKOH XUMHN
«Heopranuueckasi XUMHsD)
Bcero 136 u
8 KJIACC (2 u B Henemto, Bcero 68 u)
MpumepHble Tembl,
PackpbiBaloLume AaHHbIN pasnen OCHOBHOE coaepKaHue OCHOBHble BUAbI AeATENbHOCTU OByyaloLmXcA

nporpammsbl, U KOANYECTBO 4acoB,
0OTBOAMMOE Ha UX UsyyeHue

Pa3aen 1.1lepBonayaibHbie XUMUYecKue moHsTHsI(14 1)
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Tema 1. XuMusI — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
MPaKTU4Y€eCKOH [ esTe/IbHOCTU
JesioBeKa

(44)

Xumus @ cucmeme Hayk. Posb xumuu 8 i u3HU vesno8eKa.
Tena v BewecTBa. PUsnueckre CBOMCTBA BelllecTB. [IpaBuiia
6e30mMacHOro o6palleHUsl C BeUleCTBaMU M JIabopaTOPHBIM
o6opyaoBaHueM. YucTble BeliecTBa M cMecd. CHoco6bl
paszeseHust cMeceil. [loHssmue o Memodax NO3HAHUS 8 XUMUU.
/leMOHCTpanuu
1. JlabopaTopHOe 060pyZ0BaHUE.

2. PaznuyHble BUABI XUMUYECKOU TOCYAbL. 3. 06pa31ibl
BELIECTB.

4. Cnoco6blI pasjiesieHust cMeceil (puabTpoBaHue,
BbIMIapUBaHUe, JUCTULIALMSA, XpoMaTorpadus).
JIaGopaTopHble U IPAaKTU4YeCKHe pa6oThl JlabopamopHbie
onbimoil:

OnucaHve GU3NYECKUX CBOUCTB BellleCTB. Pa3esieHue cmecu
C [IOMOIIIbO MarHuTa.

[Ipakmuueckue pabomol:

Ne 1. /lJabopaTopHOe 060pyZ0BaHUE U IPHUEMbI 0OpallleHUs C
HUM

Ne 2. OyrcTKa 3arpsi3HeHHOW OBAapeHHOH COJTH

PacKpbIBaTh CMBIC/I U3y4aeMbIX MOHSITHH ¢ TOMOLIBIO eAarora.

PackpbIBaTh POJIb XUMUHU B IPUPOJIE U KU3HU Y€JIOBEKA, €€ CBA3b C JPYTUMH HayKaMH.

PazyinyaTh YUCThIE BElLECTBA U CMeCH; OLHOPOAHbIE K HEOAHOPO/JHbIE CMECH;

PaznnyaTh pU3MUeCcKHe U XUMHUYECKUE SIBJIEHHS C OIOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BHUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M10JIb30BAHUS XMMUYECKOM OCy101 1 1abopaTOPHbIM 060pyA0BaHUEM, A
TaK)Xe paBUJIaM 06pallleHUsI C XUMUYECKUMHU Bellle-CTBAMHU B COOTBETCTBUH C MHCTPYKLUAMHU
T10 BBINOJIHEHUIO IPAKTHYECKUX Pa6oT M0/ KOHTPOJIEM TleAarora.

[1J1TaHUPOBATh U MPOBOAUTH XUMHUYECKUI SKCIIEPUMEHT 110 U3YYEHUIO U ONTMCAHUI0 GU3NYECKUX
CBOWCTB BelleCTB, CIOCOO0B pas/iesIeHus cMecell BelllecTB N0/ pyKOBOCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaboThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 3a/JaHUH U B IPOLECCe UCCJIeL0BATEIbCKOM
JlesiTeIbHOCTH Hay4YHO-IOMYJISIPHYO0 JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUSs, CTPAaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa [0/ PyKOBO/ICTBOM IeJjarora.

BoicTpanBaTh pa3BépHYThle MUCbMEHHbIE U YyCTHbIE OTBETHI C OITOPOM Ha HUHPOPMALUIO U3
y4eOHHKA U CIPABOYHBIX MaTEePUaJIOB, TPAMOTHO UCI0J/Ib30BaTh U3yYE€HHBIN MOHATHWHBIN
annapat Kypca XUMHH

Tema 2. BemiectBa u
XMMHUYECKHe peaKknuu (74)

ATOMBI 1 MOJIeKyJIbl. XMMHUUYECKHe 3JIeMEeHThl. 3HaK1
(cMMBOJIBI) XMMUYECKHUX 3/1eMeHTOB. OTHOCHTe/IbHAA
aToMHas Macca. [IpocTele u c/10XKHBIe BelllecTBa. ATOMHO-
MOJIEKY/IIDHOE yYeHHe.

Xumundeckast popmy.ia. BaseHTHOCTD aTOMOB
XHUMHUYECKHX 3JIeMEeHTOB. 3aKOH NOCMOSIHCMB8d cocmasa
gewjecms. OTHOCUTEJIbHAA MOJIEKY JIIpHas Macca. MaccoBast
710151 XMMHUY€ECKOT0 3/IeMeHTa B COeJMHEHHH.

dusuyeckre U XMMUYECKHe SIBJI€HUs. XMMHUYecKas
peakLUs U eé NpHU3HAKU. Y paBHEHUS XUMUYECKUX PeaKuH.
3aKOH COXpaHeHHs Macchl BellecTB THUIIbI XUMUYECKUX
peakL Ui (coeiHEHHe, Pa3/IoKeHHe, 3aMellleHne, 00MeH). M.
B. /loMoHOCO8 — y4éHblll-3HYUKI0Nneducm.

JemoHcTpauumn

dusnueckue sByeHUs (pacTHpaHKe caxapa B CTYIKe,
KUIeHWe U KOHAEeHC AW BOABI U T. [1.).

XuMu4ecKue siBJieHNs1 (TOpeHue CBeuH, Pa3JyiodKeHHe caxapa,
B3aMMO/IeICTBHE CEpPHOM KHUCJIOTHI C XJIOPUA0M 6apus,
passioxkeHue ruapokcua Meau(Il), Bzaumoelicteue

[IprMeHSTb ecCTeCTBeHHO-Hay4Hble METO/bI I03HAHUS (B TOM 4HCJe HaGJII0leHuE,
MO/IeJIMPOBaHUE, 3KCIIEPUMEHT) U OCHOBHbIE Ollepaliiyl MBICIUTEbHOH J1eATebHOCTH
(cpaBHeHUMe, KaaccudUKaIUsA) /IS U3yYeHUs BELECTB U XUMHUYECKHUX PeaKIMi C OlopoH Ha
QJITOPUTM UJIU CXEMBL

PacKpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U 3aKOHOB Y IPUMEHSTD 3TH NOHSATHS IPU OITUCAHUH
CBOMCTB BELIECTB U UX MPeBpallleHUH C OIOPOH Ha MJIaH U KJII0UeBbIe CJI0Ba.

PazsinyaTh pu3nueckre U XUMUYECKHE SIBJIEHHUs], 06bSCHATD UX CYIHOCTD C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJIIPHOT'0 YYEeHHUS C ONOPOH Ha ONpeieIeHUS U CXEMBI.

OnpezensiTb NPU3HAKY XUMHYECKUX PEAKIIUH, YCI0BUS UX TPOTEKAHUS.

OO BACHATD CYIHOCTh PU3NUECKUX U XUMUYECKHX SIBJIEHUH C TOYKH 3peHUsT AaTOMHO-
MOJIEKYJISIDHOTO YYEHHUS C UCI0JIb30BaHHUEM BHU3YaJIbHOU ONOPHI.

KinaccudunupoBaTh XMMUYeCKHe peaKUH (110 YUC/IY U COCTABY Pearupynouux U 06pas3yomuxcs
BEIIeCTB) C OIOPOU HA CXEMBI.

CocTaBJssATh GOPMYJIbl GHHAPHBIX BELIECTB 10 BAJIEHTHOCTH U OIIPEe/Ie/IITh BaJIEHTHOCTD 110
dopMysiaM BeleCTB C OIIOPOH HAa AJITOPUTM y4e6OHBIX 1eHCTBUH.

PaccTaBiATh K03$OUINEHTHI B YpaBHEHUAX XUMHUUECKUX PEaKIUH C OIIOPOH Ha alrOpUTM
y4e6HBIX 1e ACTBHIL

CnenoBaTh NpaBUJIaM IOJIb30BAHUS XUMUYECKOH TOCY/10H U 1ab0paTOPHBIM 060pyAOBaHHUEM, A
TaKXKe MpaBUJIaM 06palleHus C BeeCTBAMH B COOTBETCTBHUHU C UHCTPYKLHUSIMU 110
BBINOJIHEHHIO JIAO0OPATOPHBIX XMMHUUYECKHUX OIBITOB MO/ KOHTPOJIEM NleJjarora.
Wcnosib30BaTh MPH BBINMOJTHEHUH yUYe6GHBIX 33/IaHUH U B IIPOLECCe UCCIeI0BaTETbCKON
JlesITeJIbHOCTU HayYHO-MOMYJISIPHYIO JIUTEPATYPY XMMHUYECKOT0 COJIe PXKaHUs, ClIpa-BOY-Hble
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PKeJsie3a C cepoii, B3aUMO/ieiCTBHE KeJie3a C paCTBOPOM COJIH
menu(I1)).
OMbIT, WTIOCTPUPYIOLIMN 3aKOH COXPAaHEHHST MaCChL

/TabopaTtopHble u NpakTuyeckue pabotbl /IabopamopHble
onblmol:

[IprMepbl pU3NUeCKUX sIBJEHUH (IJ1aBJIeHUe BOCKa, TassHUe
JIbJA).

[IpyuMepbl XUMHUYECKUX SIBJIEHUH (MpOKaJIMBaHUE MEJHON
[POBOJIOKH, B3aUMO/IeiCTBHE MeJia C KUCI0TOoM). Mojenu
aQTOMOB U MOJIEKY L.

[pakTrdeckas padora Ne3. [Ipu3Haky IpOTEKaHUST XUMHIECKIX
peaxiuii.

BbiyucnieHusi

— OTHOCHUTEJIbHOU MOJIEKYJIIPHON MacChl BEIleCTB;

— MacCOBOH I0JIM XUMHUYECKOI0 3/IeMeHTa o GpopMyJie
coeIMHeHUS

MaTepuaJibl, pecypcbl UHTep-HeTa 110/ pyKOBOACTBOM IIeAarora.

BbIcTpauBaTh pa3BéPHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH HAa HHOPMAILUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/1Ib30BATh U3yYEHHbIH NOHATUHHBIH
annapar Kypca XUMHH

Tema 3. KontuuecrBeHHbIE
oTHOLIEeHHsI B XuMuu (34)

KosinuectBo BeuiectBa. Mosib. MosispHass Macca. 3aKOH
ABorazipo. MosisipHbI# 06 €M ra3oB. PacyeThl 10 XUMHUYECKON
dopmyJie. PacueTbl MaccoBO# [[0IM XUMHYECKOTO 3JIeMEHTA B
coeJJMHEHUH, KOJIMYeCcTBa BellecTBa, MOJIAPDHOM Macchl.
PacyéThbl 10 XMMUYECKUM YPaBHEHHUSAM.

JleMoHcTpanus:

- 06pas1bl BelleCcTB KOJIUYECTBOM OJJMH MOJIb

Beruncienusa:

-pacyeT 1o ¢opMyJie U 10 XUMHUYECKOMY YpPaBHEHHIO

PacKpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHI U IPUMEHSITb 3TH MOHSATHS, @ TAK)KE U3yYeHHbIe 3aKOHbI
Y TEOPHH J1JIsl PellieHHs PACYETHBIX 3324 C TOMOLIbIO leAarora.

BBIYHC/IATD MOJISIPHYIO Maccy BEIIECTB; KOJIMYECTBO BeleCTBa, 00'bEM rasa, Maccy BellecTBa C
Omopoit Ha o6pasel], Ha GOpPMY.JIbI;

[1poBOUTD PaCYETHI 10 YPABHEHUSAM XUMHUYECKUX PeAKIIUU C OOpoH Ha o6pa3elr, aJlfTOPUTM
y4eOHbIX IeACTBUM: KOJIMYECTBA, 06'bEMA, MaCChl BEI[ECTBA 110 U3BECTHOMY KOJIUYECTBY,
06'bEMY, Macce peareHTOB WK IPOAYKTOB PeaKIHH.

BbicTpanBaTh pa3BEéPHYThIE MUCbMEHHbIE H YCTHBIE OTBETHI C OIIOPOH Ha HHOPMAIIUIO U3
y4eOHHKa U CIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO MCI0JIb30BATh U3y4Y€HHbII NOHATHHHBIH
anmapaT Kypca XHMHH C IOMOILbIO [leJarora.

Paspeun 3. [lepuoaudeckuii 3akoH U [lepuoguyeckas cucreMa XuMu4eckux 3ieMeHToB [I. U. MeHaesieeBa. CTpoeHUe aTOMOB. XMMHYeCKasA CBA3b. OKHMC/IUTE/IbHO-
BOCCTaHOBUTE/IbHbIE peakuyu (15 1)

Tema 4. CtpoeHue aToma.
MepuoanyecKkuii 3aKoH u
MNepuoaunueckas cucrema
XUMUYeckux anemeHtos [i. U.
MeHgeneesa. (7 4)

[lepBple  MONBITKH  KJACCUPUKALUM  XHMHUYECKUX
ayieMeHTOB. [loHfITHe O rpynnax CXOJAHBIX 3JIEMEHTOB
(lmesiouHBIe W ILIEJIOYHO3eMeJsbHble METaJUlbl, TaJIOTEHBI,
WHepTHble ras3bl). IJ/JeMmeHmul, Komopble  06pasyrom
amgomepHbie okcudol U 2udpOKCUdblL.

[lepuoanueckuit  3akoH. Ilepuoguyeckas cuctema
XUMHYECKUX 3J1IEMEHTOB . . MeHnpeneeBa.

KopoTkonepuogHas u d.1uHHOnepuooHasi popmbl

PacKkpbIBaTb CMBIC/I IEPUOUYECKOTO 3aKOHA 10/, PyKOBOACTBOM Ileiarora.

[loHUMaTb CyLIeCTBOBaHHE NEPUOANIECKOM 3aBUCUMOCTH CBOHCTB XMMHUY€ECKUX 3J1EMEHTOB
(u3MeHeHHMe paInyCOB aTOMOB U 3JIEKTPOOTPULATENILHOCTH) U UX COeJUHEHUH OT MOJIOXKEHUS
B IEPUOJNYECKOH CHCTEME U CTPOEHHsI aTOMa C UCI0JIb30BaHUEM CXeM U TabJIHL.

YcTaHaBIMBATh CBSI3b MEX/LY MTOJIOXKEHHEM 3/IeMeHTa B IEPUOJUYECKON CUCTEME U CTPOEHUEM
ero atoMa (cocTaB ¥ 3apsij, 1pa, o6liiee YUCIIO0 3JIeKTPOHOB U paclpe/ie/ieHUe UX 110
3JIEKTPOHHBIM CJIOSIM) 0 06pa3iy.

[IpOrHO3UPOBATh XapaKTep U3MeHEHHUsI CBOMCTB 3JIEMEHTOB U UX COeJMHEHUH 110 IpynnaM u
nepuozaM [leprouuecKo CUCTEMBI C TOMOILBIO NeJarora.
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XapakTepu30BaTb XUMHUYECKHE 3JIEMEHTbI IEPBBIX TPEX IEPUOL0B, KaIus, KaJbLUS 0 UX
noJioxkeHum B [lepuoanueckoit cucreme /l. U. MeHeseeBa.

CnefoBaTh NpaBUiaM 6e30MacHON paboThl B JIJAGOPATOPUH NMPU UCII0JIb30BAHUU XUMUYECKON

[lepHoJUYEeCKON CUCTEMbl XHMHUYECKHX 3jieMeHTOB /. M| mocynbl M 060py0BaHUA 10 KOHTPOJIEM Nlefarora.

MeH/ieneeBa. Ilepuofel M rpynnbl. Pusndeckuii cMpica|BbICTPauBaTh Pa3BEPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa MHGOPMALIMIO U3

[10pS1IKOBOr0 HOMEpA, HOMEPOB IePHO/A U IPYIIIIbI 31EMEHTa. y4eOHHKa U CIIPAaBOYHBIX MaTepHUaJIOB, TPAMOTHO UCI0JIb30BATh U3yYEHHbBIN MOHATUHHbBIN
anmnapar Kypca XMMUHU [Oc/ie CTPYKTYPUPOBaHUS MaTepUasa C MCII0JIb30BaHHUEM KJIHUIIE.

WcnoJib30BaTh MPU BbINOJHEHUU YYeOHbBIX 3a/JaHUN TEKCThI y4eOHUKA 110C/Ie CTPYKTYPHUPOBaHUS
MaTepuasa, ClipaBouHble MaTepuaJbl ([leproguyeckyro cUCTEMY XUMHUYeCKHX 31eMeHTOB /. U.
MeHesieeBa, TabJIMIy PaCTBOPUMOCTHU KUCJIOT, OCHOBAaHUM U COJIEN B BOJIE,
3JIEKTPOXUMUYECKHH P/ HAaNlpsXKeHUHM MeTaslloB).

Ctpoenue aToMoB. CocTaB aTOMHBIX AAep. U30monbl.
JyieKTpOHBI. CTpoeHHeE 3JIEKTPOHHBIX 060/104YEK aTOMOB
nepBbIx 20 XUMUYECKUX 3/1eMeHTOB [lepuoaguyeckoit
cructeMbl /. U. MeHziesieeBa. XapakTepUCTUKA XMMHYECKOTO

5/1IeMeHTa 110 ero nosioxeHuo B [lepuosnyeckoit cucreme /I, HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 33/JaHUH U B Ipoliecce HCceL0BaTeIbCKON
W. MeHzeneesa. JeATeJIbHOCTH Hay4YHO-MOMNYJIAPHYIO JIUTepaTypy XMMHUYECKOro CoJiepKaHus, ClipaBOYHbIe
3aKoHOoMepHOCMU U3MeHeHUs paduyca amomos MaTepHasbl, pecypcbl MHTEepHeTa o/ pyKOBOJCTBOM IeJjarora

IXUMUYECKUX 2/1eMeHMO8, Memas1AuvecKux u
HeMema//auyeckux ceolicmea no 2pynnam u nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u I[lepuoduueckoli
cuCmeMbl XUMUYECKUX 3/1eMeHmo8 0151 pa3gumusi HayKu u
npakmuku. [J. U. Mendenees — yuéHulil u 2paicoaHuH.
AemoHcTpaumn KopoTkomneproaHas ¥ JJIMHHONEPHUOAHAS
dopmbl [leproanyeckol cCTeMbl XUMUYECKUX 3J1eMeHTOB /.
. MeHeieeBa.
O3HaKOMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.
NTabopaTtopHble u NnpaKkTUyeckue pabotbl JJabopamopHblii
onbim:

B3auMogelicTBHUe THAPOKCUAA LMHKA C pacTBOpaMy
KHUCJIOT U IeJIouei

Tema 5. CTpoeHHe BeliecTs. Xumnueckas cBsizb. KoBaneHTHas (OJApHAs ¥ HENoJsApHast)|PacKpbIBaTh CMBIC/ U3y4aEMBIX TIOHATHUMH 1101 PyKOBOJACTBOM IIEArora.
XHUMHYeCKas CBSA3b. CBS3b.  DneKkmpoompuyamensnocms — amomos  Xusuteckux|OMPEACIATH BUI XHMHYECKOM CBSI3H B COCIMHCHUH C HCIIOIb30BAHHEM CXEM.

OKHCJIUTETBHO- biemenmos. Vioumas cBssb. Tunvi KpUCTIAIIUYECKUX PEUemOK. OrnpenesnsaTh CTeNeHb OKUCICHUSI XMMUYECKOr0 3JIEMEHTa 110 (OpMyJIe €ro CoeIMHEHHUS C
BOCCTAHOBHTEJIbHbIE peakuuy (8 HCIOJIB30BAHUEM QJITOPHTMA.
CreneHb OKHUC/AeHUs. OKHCIUTEJIbHOBOCCTAHOBUTE/IbHBIE
1) OmnpeessTh IeMEHT (BEIECTBO) — OKUCIHUTEIb U AJIEMEHT (BEIIECTBO) — BOCCTAaHOBUTENb. OOBSCHATD
peakuud. Ilponeccbl OKHCJEHHA W BOCCTAHOBJIEHUH. CYILIHOCTb TPOLIECCOB OKHCIEHHS 1 BOCCTAHOBIEHN.
OKHCINTEIN U BOCCTAHOBUTEIH. CocTaBIATh 3JEKTPOHHBIHN OaaHC ¢ yUE€TOM YUCia OTJAHHBIX U IPHHATHIX JJIEKTPOHOB.
CocTaBiiTh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBFHON PEAKIMHU 110 aTOPUTMY pa3bopa
JlemoHcTpanun OKUCIUTENTFHO-BOCCTAHOBUTENIBHBIE PEAKIINH: OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOH PEaKIMH.
rOpeHHe, PeaKUy Pa3IoKEeHHs, COeTUHEHHS Vcnonb30BaTh NPH BHIIOTHEHWH YUEOHBIX 3aJaHUIH TEKCTHl Y4€OHHKA 1OCIIE CTPYKTYPUPOBAHUS

MaTepuala, CIpaBoYHbIe MaTepHalbl (MEPHOJUIECKYIO CHCTEMY XUMHYECKHX 3nemeHToB . 1.
MemneneeBa, TaOJIUIYy pacTBOPHUMOCTH KHCIIOT, OCHOBAHUH U COJIEH B BOJIE, AIEKTPOXUMUYECKUI Psilt
HATPSOKEHUH METaJIJIOB)
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Pazpen 2. BaxkHelilne npeACTaBUTe/IM HEOPraHUYeCKUX BelecTs (35 u)

Tema 6. Kucnopopg. Bogopoga,. (144)

Bo3sgyx — cmech rasos. CoctaB Bosayxa. Kuciopon —
3JIeMeHT U pocToe BelllecTBO. 030H. HaxoxjeHHe KHCI0poAa)
B npupoje, pusnuyeckre U XUMUYECKHUE CBOMCTBa. Peakuuu
ropeHusl MPOCThIX U CJIOXKHBIX BelllecTB. Tensos8oill agpgekm)
umuyeckoll peakyuu. JK30- U 3HJOTEPMUYECKHE peaKILUH,
mepmoxumuyeckue ypasHeHusi. [IonsiTue 06 okcuax. Crnoco6bl
MoJIy4eHUs1 KUCI0po/ia B J1abopaTOPUU M MPOMBbILIIEHHOCTH.
MprYMeHeHHe KUCJI0poJa. KPyroBOPOT KMCJI0pO/ia B IPUpPOJe.
TonuBo: yrosb U MeTaH. 3arpsA3HeHUe BO3/yXa, YCUJIeHHUe
MapHUKOBOTO 3¢ deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bosopos — ajieMeHT M npocToe BelecTBO. Haxox/ieHue|
BOJIOpO/ia B MpUpPOZie, GU3NUECKHe U XUMHYECKHE CBOHCTBA
(Ha mpuMepe B3aUMOJENUCTBUS C HEMeTa/lIaMU U OKCHJIAMU
MeTaJlJIOB), NIPUMeHeHHue, cnocobbl noayvenusi. IloHATHe O
kuca0Tax KucaoTsl 1 cosu.

JdemoHcTpaummn

B3aumMoeiictBue pocdopa, cepsl U 3Kesie3a ¢ KUCI0POA0M
(BO3MOXKHO UCIT0JIb30BaHUE BH/I€00NBITOB). OnpeesieHe
coJlepKaHUsA KUCI0po/a B Bo3ayxe. ONbITH,
leMOHCTPHPYIOLIYE YCJI0BHsI BOSHUKHOBEHHUS U
MpeKpalleHNsi TOPeHHsl.

NTabopaTtopHble u NnpaKTUyeckue pabotbl JJabopamopHblli
onbim:

O3HaKOMJIeHHe C 06pa3LaMH OKCUJOB. [Ipakmuyeckas
lpaboma:

Ne 4. [TosiyueHue KUCI0pPOAa, U3YYEeHHUE ero CBOMCTB.
[pakTudeckas padora NeS. TTonydenue Bogoposa v U3ydeHUe
ero CBOWCTB.

Buviuucnenus
— MOJIEKYJIIPHOM MacChl KMCJI0PO/a ¥ 030Ha Ha OCHOBaHHMU
ATOMHOM MacCbl XUMHUYECKOI0 3JIeMeHTa

PacKpbIBaTb CMbIC/I U3y4aeMbIX MOHATUH U MPUMEHSTh 3TH MOHATUSA IPU OMTUCAHHUU CBOWCTB
BeIlleCTB U UX MpeBpallleHUH C UCI0J/Ib30BaHHUEM OMOPHBIX CJIOB U KJIUIIE.

XapakTepu30BaTh (OMUCHIBATDB)C ONOPOU HA NAAH, CXeMY, KPAMKYIO 3aniucb COCTaB BO3yXa,
dusHYeCKHe U XU-MHUYECKHE CBOUCTBA KUCJIOPO/AA, CIIOCO6HI €ro MOoJIyYeHHs], TIPUMeHeHHe U
3Ha4YeHUe B MPUPO/IE U XKU3HU YesIOBeKa.

CpaBHUBATh peaKI[MU TOPeHHsI U MeIJIEHHOT'0 OKHUC/IEHUS C TIPeiBAPUTE/IbHBIM 06CYKAeHUEM
napaMeTpOB CPAaBHEHUS.

Co6upaTh NpU6OPHI 1Jis OJYyYEeHHUS] KUCI0poa (BbITECHEHHUEM BOJIbI U BO3/yxa). Pacro3HaBaTh

OTIBITHBIM MyTEM KHCJI0PO/, 0] KOHTPOJIEM Teiarora.

M cnoJsib30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIeHUsI GOPMYJI BEIECTB, MOJIEKYJISIPHBIX
ypaBHEeHUH XMMHUYECKUX peaKI[Ui C y9acTHeM KHUCI0PO/ia.

06 BACHATH CYLUHOCTb 3KOJIOTUYECKUX MPOOGJIEM, CBI3aHHBIX C 3arpsisHEHHEM Bo3/yxa. Cjie/loBaTh

npaBu/aM 6e30nacHOM paboThl B J1JaGOpaTOPUH MPU UCIOJIb30BAHUU XUMHUYECKOH MOCY /bl U

060pYyI0BaHHs 10/, KOHTPOJIEM T1€Iarora, a TakXKe MpaBU/aM 06palleHHs C TOPIYHUMHU

BellleCTBaMHU B ObITY.

H]IaHl/IpOBaTb " OCYIIECTBJIATb HA IPAKTUKE XUMUYECKHEe 3KCIIEPHUMEHThI, IPOBOAUTH
HaGJII-OL[eHl/IH, AieJIaTb BBIBO/IbI ITO pe3yJIbTaTaM 3KCIIEepU-MEHTa IoJ PYKOBO/JICTBOM Ieaarora.

Y4acTBOBaTh B COBMECTHOM paboTe B IpyTIIe.

HWcnosib30BaTh MPU BBIMOJHEHUH YYe€6GHbBIX 3aJJAaHUH U B ITPOIeCCe UCCJIe/I0BATETbCKON
JlesITeJIbHOCTU HayYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUYECKOro COZlePXKaHUs, ClIPaBOYHbIe
MaTepHasbl, pecypcbl UHTEpHETA 10 pyKOBOACTBOM Ilefarora.

BoIcTpanBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha HUHPOPMALUIO U3
y4e6HMKA ¥ CIPABOYHBIX MAaTEPHAJIOB C OOPOH Ha IJIaH, TPaMOTHO HCII0JIb30BaTh U3y4YEeHHbBIN
NOHATUHHBIN annapaT Kypca XMMUH

Tema 7. Boaa. PactBopsl.
IloHATHE 06 OCHOBAHUAX

Bopga. Ee coctaB. CTpoenue. Mosiekynbl. Quauieckue
ceolicmea 8odbl. Boda kak pacmeopume.ib. PacTBOPBHL

PaCKprBaTb CMBICJI U3y4aeMBbIX MOHATUHN U NPUMEHATDb 3TU NOHATHUA IIPU OITMCAHUHU CBOMCTB
BelleCTB U UX npeBpaLueHHﬁ C IIOMOLIbIO ITeJgarora.
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(54)

[loHsimue o pacmeopumocmu geujecme 8 gode. IloHssmue o
HACLIWEHHbIX U HeHACblujeHHbIX pacmeopax. MaccoBasi JjoJis]
BelllecTBa B pacTBope. PacyeT MaccoBoil [0/iM BellecTBa B
pacTBope (MpoLeHTHast KOHIEHTpaLUsl).

Xumuueckue csolicmea 800bl (pasz/oxceHue, peakyuu ¢
HampueM, okcuflom kaavyusi, okculjom cepvim IloHsamue 06
ocHosaHusix. Ponb pacmeopos 8 npupode U 8 j#U3HU Yes08eKa.
Kpyzoeopom 60/l 6 npupo/le. 3arpsi3HeHUe PUPOJHbBIX BOJ,
OxpaHa ¥ OYUCTKA IPUPOAHBIX BOJ,.

JdemoHcTpaummn

JJIEKTPOJIU3 BOJIbI; CHHTE3 BO/ibl; B3AUMO/IEHCTBHE BOJIbI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCI0JIb30BaHUE
BU/leOMaTepHaJIOB).

PacTBopeHMe BeleCTB C pa3JIMYHON pacTBOPHUMOCTHIO.
HccsiejoBaHye pacTBOPOB KUCJIOT U LiiesI0oue ¢ TOMOILbI0
WHAWKaTOPOB.

/TabopaTopHble U NpaKkTU4eckue pabotbl

IIpakmuueckasi paboma:

Ne 6. [[puroToBJIeHHE PAacTBOPOB C ONpeeJEHHON MacCOBOH
10J1e# pacTBOPEHHOI0 BelleCcTBa.

XapakTepu3oBaTh GU3NUECKHE U XUMHUUYECKHE CBOCTBA BOABI, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX MTPOLleccaX C ONOPO Ha MJIaH U CXEMY.

CocTaB/IATh YpaBHEHHUS XUMHUYECKUX PeAaKLUI C y9aCTHEM BOABI C OMIOPOI Ha CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKUX TPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHHUEM NTPUPOHBIX BO/,
CIIO0COGBI OUHUCTKH BOJIbI OT IPUMeCEH, MephI 110 OXpaHe BOJ| OT 3arpsi3HeHUs OCJIe
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepUaia.

[1J1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTDI, TPOBOJUTD
HaOJII0/IeHHS, 1e/IaTh BBIBO/bI [10 Pe3yJIbTaTaM 3KCIIEpPUMEHTA N0/, KOHTPOJIEM I1eJarora, ¢
UCINO0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMHAYECKOH
HOCY/ibl M1 060pY/JOBaHUS 101 KOHTPOJIEM Ile/iarora.

[IpOBOAUTH BBIYUCJIEHHS C IPUMEHEHUEM TOHSATHS «KMACcCOBast 10J1sl BEI|ECTBA B pacTBOPE» C
onopoi Ha GOpPMyJIbL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOM
AeATEeJIbHOCTHU HAYYHO-IIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOI'o COAepXKaHHsA, ClIpaBOYHbIE
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKoBOACTBOM IeJiarora.

BolcTpanBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOI Ha MHGOPMAaLIUIO U3
y4eOHHKA U CIPABOYHBIX MaTepUaJIOB, TPAMOTHO UCI0J/Ib30BaTh U3yYE€HHBIN MOHATHUHBIN
alnmnapaT Kypca XMMHH 1ocJjie IpeiBapUTEJIbHOTO CTPYKTYpUpPOBaHHUA MaTepHraa.

Tema 8. d1eKTpo/IMTUYECKasa
aucconyanya. XumMudeckue
peakLyy B pacTBOpax

(54)

Teopus 3NEKTPOTUTUIECKON JIICCOLIALIUH.

(DIIEKTPOIUTUUECKAS JIICCOLIMALIUS. DIEKTPOIUTHI u
HeaekTponuThl. KaTnousl, aHWoHbL. Mexanusm ouccoyuayuyl
ewecme ¢ pasnuyHbLIMU udamu xumudeckou cesasu. Ilonamue
ocmenenu ouccoyuayuy. CunpHble U ci1alble 3IEKTPOIUTBL.

Peakuun moHHOro OOMeHa. YCIOBHUsS HPOTEKaHWS PEaKLuil
MOHHOrO oOMeHa 10 KoHua. [lonHble W COKpalEHHBIE HMOHHBIE
YpaBHEHUsI peakuuil. XMMUYECKUe CBOWCTBA KUCIOT, OCHOBAaHHI
1 comeil B CBeTe MpeACTaBlIeHHH 00 3IEKTPOIUTHYECKOM
micconuanyuy. KadecTBeHHbIe peaknny Ha KaTUOHBI U AHHOHBI:
MOHBI XJIOPU/I-, OPOMHA-, HOIMA-, CYIb(aT-, KapOOHAT-, CHITHKAT-
, hochaT- aHNOHBI; THAPOKCHIMOHBI; KATHOHBI aMMOHMS, MarHus,
Kanblys, amfoMUHUA, kene3a (2+) u (3+), meau (2+), mMHKa,
[IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

PacKpbIBaTh CMbIC/I U3yYaEMbIX IIOHATHH, @ TAKXKE CMbICJI TEOPHH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMY C ONIOPOM Ha CXEMBI.

OGBACHATD IPUYHHbI 3JIEKTPOIPOBOJ
HOCTH BOJJHBIX PACTBOPOB C IOMOLIBIO TTejarora.

CocTaBJIATh ypaBHEHHUS JUCCOLUALMH KUCJIOT, IIeJI04Yel U CoJield, MOJIHbIE U COKpaIEHHbIE
MOHHbIE YPaBHEHHUS XUMHUYECKHX peaKl[i HOHHOT'0 06MeHa.

[1J1TaHUPOBATh U OCYLIECTBJISATD HA MPAKTHUKE XUMUUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
Hab6JII0/IeHHs], IeJIaTh BbIBO/bI [0 Pe3yJIbTaTaM 3KCIIepUMEHTA NOCJIE NPeBapUTEbHON
paboThL

CsieioBaTh MpaBUiaM 6e30MacHO# paboThl B IaGOPATOPUH NMPH UCII0JIb30BAHUH XUMHUUYECKOH
ocy/ibl U 060py/I0BaHHs MO/, KOHTPOJIEM MeAarora.

[IpoH3BOAUTH BHIYUCIEHUS 10 XHMUYECKHUM YPaBHEHHSIM.

BbicTpavBaTh pa3BEPHYThIE MUCbMEHHbBIE U YCTHbIE OTBETHI C OTIOPOH Ha HHPOPMAIIHIO U3
y4yeOHHKa U CTPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO MUCMOJIb30BATh U3yYeHHbII MOHATUHHBIH
anmapaT Kypca XHMHH M0CJie PeIBapUTENbHOTO CTPYKTYpUPOBaHUS MaTepraJia.

M cno/ib30BaTh MPH BbIMOJHEHHUH YYe6HBIX 3aJaHUI U B POIIECCE UCCIIE[0BATEILCKOM
JlesiTe/IbHOCTH Hay4HO-TIONYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJIEpPXKaHUSsI, CIPaBOYHbIe
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/leMOHCcTpanuu

JJieKTpUYecKasi IPOBOJAUMOCTb PACTBOPOB BELIECTB;
IBH)KEeHHE UOHOB B 3JIEKTPUYECKOM I10JIE.

OMbIThI, WJIOCTPUPYIOLYE PU3HAKHU IPOTEKAHHUs PeaKIui
HOHHOTO 0OMeHa.

JIaGopaTopHble U IPaKTUYECKHUe PaGOThI

Vla6opamopHblii onbim:

PeakM1 MOHHOTO 06M€eHA B paCTBOPAX 3JIEKTPOJIUTOB:
cysbdaTa Meu(I1) u ménoyuy, kKapboHaTa HATPHUS U COJISTHOU
KHCJIOThI, peaKius HeHTpau3aliy MeX1y THAPOKCHI0M
KaJiusl U COJITHOU KHUCJIOTOM.

\BeruucsieHus

— [0 YpaBHEHUSAM XUMUYECKUX PeaKIui

MaTepHuaJibl, peCypcChbl HHTepHeTa nocJjie KOHCyJibTalluU C neJarorom

Tema 9. OCHOBHBIE KJIACChI
HeopraHu4ecKUX coeJuHeHM i
(114)

Kiaccudukaiys HeopraHU4eCKUX coeJMHEHUH.
OKCHU/IbI: COCTaB, KJaccudukanus (0CHOBHbIE, KUC/0OMHbIE,
am@pomepHble, Heco1e06pazyrwjue Ha npumepe okcuda
2nepoda Il u okcuda asoma 1), HoMeHKIaTypa [losyveHue u
XUMUYeCKHe CBOMCTBA OKCH/IOB (B3aUMOJIEUCTBHE C BOJIOH,
KHCJIOTAMH, I[eJI0OYaMH).
OCHOBaHUS: COCTaB, KJaccuduKaIus (1eJI09u U
HepacTBOPUMbIE OCHOBAaHUS), HOMEHKJIATYpa, GU3UYECKHE U
XUMUYeCKHe CBOMCTBA (B3aUMOIEHCTBUE C OKCUIAMH
HeMeTaJlJIOB, KHCJIOTaMU, COJIIMH), CNOCO6bI NOJIYYEHUS.
KucnoTsl: coctas, kj1accupukanusi, HOMEHKJIATYPa,
busnyecKkre U XMMUYeCKHe CBOMCTBA (B3aUMO/IeICTBHE C
MeTaJ/lJIaMH, OCHOBHBIMH OKCH/IJAMHU, OCHOBAaHHSIMH, COJISIMU
Ha IIpUMepe COJITHOU U CEPHOU KUCIIOT), CNOCOObl NOAYYEHUSL.
Psi1 akTHBHOCTH MeTaJLJIOB.
Couut (Cpe/iHHE): HOMEHKJIATYPA, CHOCOObI MOJIyYeHuUs,
B3aMMO/IeICTBHE COJIEN C MeTa/IaMH, KUCJI0TaMH,
[1eJI09aMH U COJISIMH.
['eHeTHUYECKAs CBA3b MEXAY KJIACCAMU HEOPTaHUYECKHUX
coeluHeHUH. ['eHeTHYecKUe pAAbL [ToHsmue 06
am@pomepHbix 2udpokcudax (Ha npumepe UHKA U
aI0MUHUSL): XUMUYecKue cgoticmea g3aumodeticmaue ¢
Kucsi0mamu U uje/104aMu, pas/i0viceHue npu HazpesaHuu.

JemoHcTpauumn

06pasibl HEOPraHUYeCKUX BEIeCTB Pa3/INYHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHON KMCJIOTHI C OKCU0M
menu(Il).

Peak1ya HelTpau3aLUu.
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OrnpeienieHre OCHOBHBIX KJIACCOB HEOPIaHMYECKNX COSTMHEHUH 110 11a0JIoHY.
CocTaBJIeHHE CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX COSIMHEHHUI Ha OCHOBE OIPEJICIICHHS.

CocrasiieHne GpopMysT OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIMHEHHH W HAa3bIBaHUE UX IO
MEKTyHAPOIHOH U TPUBUATBHOH HOMEHKIIATYPE C UCIIONB30BaHUEM OIPEACIICHUS U TaOInIIbI
[PAaCTBOPUMOCTH.
KitaccupuuympoBaHue n3y4aeMbIX BELIECTB [0 COCTABY U C60UCMBAM C OTIOPON Ha ONPEIeTICHHS, CXEMBI
U TaOJIMIy PaCTBOPHMOCTH.
CocraieHue TaOIMIbl TCHETHYECKHUX PAIOB U cXeMbl «I eHeTHYecKas B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COeIMHEHHIN MOl pPYKOBOJCTBOM Ieaarora.
TTporHo3upoBaHue CBOHCTB BEILIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOMCTB M3y4EHHBIX KJIACCOB,
IpYII BEIIECTB, K KOTOPbIM OHH OTHOCSATCS C UCIIOJIL30BaHHEM CXeMbl «[ eHeTH4yecKast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHUI 1101 PyKOBOICTBOM II€Jarora.
CocTaBiieHIE MOJIEKY/ISIPHBIX YPaBHEHUH peakUui, WILTIOCTPUPYIOLINX XUMHYECKUE CBOUCTBA
W3YYEHHBIX KJIACCOB U CHOCOObI NOYHeHUs BEIIECTB U3yUSHHBIX KJIACCOB, TPYII, a TAKKE
MOATBEPKAAIOLIMX I'eHETHYECKYIO B3aMMOCBSI3b MEX/y HUMH, C OIIOPOi Ha BEPOAIbHYIO CXEMY B
KayecTBE 3PUTEIBHON OMOPHI.

CocraBiieHIE€ MOJIEKY/SIPHBIX YPaBHEHUI PEaKUuii 0 CXeMaM C IpeABAPUTEIbHBIM 00CYKICHUEM
BBIOOpA pearupyromuX BEIIeCTB.
BrIynciIeHHe 0 ypaBHEHUSAM XMMHYECKUX PeaKkLUid KonnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIM4YeCTBY, 00bEMY, MACCEe PEAreHTOB WM MPOAYKTOB PEAKLHUH 110 aJrOPUTMY.
[TnaHupoBaHKE U OCYLIECTBIICHUE Ha MPAKTHKE XUMHUYECKOT0 SKCIIEPUMEHTA M HAOII0ICHHS 11071
[PYKOBOJICTBOM YYHTEJIS.
DopMypoBaHKe BBIBOIOB 10 PE3y/IbTaTaM SKCIEPUMEHTA C UCIIOIb30BAaHUEM OMOPHBIX CIIOB.
DopMyTHPOBAHKE C MOMOIIBIO MeIarora 1 BBITIOIHEHHE MPaBuil 6e30macH ol paboThl B 1abopaTopuu
NPH MCIIONB30BAHHN XUMHYECKOM MOCYABI U 000pYI0OBaHMSI.
Vcnonb30BaHKe MPY BBHITIOJIHEHUH y4eOHBIX 33/IlaHUH U B TIPOLIECCE MCCIIEIOBATENILCKOM ASSTEbHOCTH
Hay4HO-MOMYJIAPHOI JINTEpaTypbl XUMHYECKOTO COEPKAHMS, CIIPABOYHbIE MaTepHabl, PECYpCh
HTepHeTa, OCYIIECTBICHHE BEIOOPA MO/ PYKOBOICTBOM HACTABHHUKA.




PaCKpBIBaTI) CMBICIT U3y1acCMbIX TOHATUHN U MPUMEHSATD 3TH IIOHATHSA ITIPU OIIMCaHUN CBOIICTB BEIIECTB U UX HpeBpameHI/Iﬁ.

BbITecHeHUE 0IHOTO MeTaJl/Ia APYTUM U3 PACTBOPA COJIH. BeicTpanBaHue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OMOPOi Ha MH(OPMALHUIO U3
y4eOHHKa U CIIPABOYHBIX MaTEPUATIOB, IPAMOTHOE HCIOJIb30BaHUE H3YYEHHOTO MOHSITHHHOTO

Na6opaTtopHble u NpakTuyeckue pabotbl JIa6opamopHble
anmapara Kypca XMMUH C HCIIOJIb30BaHUEM IIIAHa, OMIOPHBIX CIIOB, AJITOPUTMA.

onbimol: B3auMozieicTBHe KUCJIOT C MeTaJlJIaMHU.
[TosyyeHMe HepacTBOPUMbIX OCHOBaHHH.
B3aumogelicTBHe HepacCTBOPUMBIX OCHOBAaHUH €
KHCJ0TaMMU.

PasznoxeHnue ruapokcuza Meau(I1) npu HarpeBaHuUU.
IIpakmuueckas paboma:

Ne 7. PelreHue skcnnepyMMeHTa/IbHBIX 33/a4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOpraHWYeCKUX COeJUHEHUM».

BbiyucneHusi
— I10 YpPaBHEHUAM XUMHUYECKUX pea}cuuﬁ

Paspen 3. Bew,ectBo 1 xumu4eckme peakuum, 44

KJ’[aCCI/I(bI/ILH/IpoBaTL XUMHYECKUE PEAKIIMH 10 PA3JIUNYHBIM IIpU3HAKaM.

Tema 10. Xumunueckue peakumu. i o
peaku [Tonamue o cxopocmu xumuteckol peaxyuu. Paxmopbl,y crayapnusath 3aBHCHMOCTS CKOPOCTH XHMHUECKOH PEAKIIHN OT PAsIHUHBIX (PaKTOPOB MO PYKOBOJICTBOM

OCHOBHbIe 3aKOHOMEPHOCTH GUAIOWUE 1A CKOPOCMb Xumuyeckol peaxyuu. Ilonsmue oygyrens.

XUMUUeCKUX peakuyii (44) 2omozennbix U 2emepozennblx  peaxyusx. ITowsmue o06IIporHO3MpPOBAaTh BO3MOKHOCTH MPOTEKAHMS XMMUYECKUX MPEBPAlICHHH B PAsMYHBIX YCIOBMAX MOCHE

o00pamumblx U HEOOPAMUMBIX — XUMUYECKUX peaKuuﬂx.HpeHBaPHTeHBHOﬁ PaboTHI.

onsmue o xumuueckom pasnosecuu. Crewjenue xumuuecko2oONPENensTh OKHCIIUTCIIb 1 BOCCTAHOBUTCIID B OBP.
.COCTaBIATH 3NEKTPOHHBII GaNaHC peaKiiy.

pasnosecus. Pakmopol, GAUAIOWUE HA CKOPOCIb XUMUYECKOU
IIpoM3BOAUTE BHIYMCIICHHS TI0 XHUMHYECKIM YPABHCHHUSIM I10 alITOPUTMY.
pearyuu U NOROJCEHUE — XUMULECKOO — pAGHOGECUA. By crpappath pa3BEPHYTHIE MHCHMEHHBIE H YCTHBIE OTBETHI C ONMOPOH Ha HH(OPMAITHIO U3 YUeOHUKA 1
Knaccugurayus — xumuueckux — peakyuii  no  pasuvim CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO MCIIOIb30BATh U3yUEHHBIN MOHATHIHBIN anmnapar Kypca XMMHH
OCHOBAHUAM. TI0CIIE [PEBAPUTEILHOTO CTPYKTYPHUPOBAHHUS MaTepHala.
Hcnonb30BaTh NPy BHIIOIHEHHH Y4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIICIOBATENBCKOM ASATEIbHOCTH
HAY4HO-TIONMYJSIPHYIO JIUTEPATypy XUMHYECKOrO COLEPIKaHMUsL, CIPABOUHBIC MATEPHAJIbI, PECYPCHI
HWHrepHeTa 1ociie KOHCYIbTALKH C TIeJaroroM.
PacKpbIBaTH CMBICI M3y4aeMBbIX MOHSTHIA, @ TAKIKE CMBICI TEOPUH IIEKTPOIMTUYECKON JUCCOLUALINHN C
OIIOpOH Ha CXEMBI.
OGbACHATH IIPUYUHBI 3IEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C [IOMOILBIO [1€Jarora.
CocraBIsITh YpaBHEHHs UCCOLMALIMU KHCIIOT, LIENOYel i COJeii, [IOJIHbIE M COKPAIIEHHbBIE HOHHbIE
YPAaBHEHUS] XMMUYECKHX PEAKIMI HOHHOrO OOMEHa.
[L1aHUPOBATD U OCYLIECTBIISTH HA IIPAKTUKE XMMUYECKHUE IKCIIEPUMEHTBI, IPOBOAMTE HAOIKOCHHUS, 1€IaTh
BBIBOJIBI 110 PE3YJIBTATAM SKCIIEPUMEHTA [0CIIE [IPEABAPUTENBHOM PabOTHL.
CnenoBars npaBuiaM 6e30MaCHOM paboThI B 1a6OPATOPHUH MIPH UCTIONb30BAHHM XUMUYECKOM MOCY/IbI 1
000pYI0BaHHUSI TIOJl KOHTPOJIEM I1E1arora.
[poM3BOAUTE BHIYKUCIICHHUS IO XUMUYECKHM YPABHEHHUSIM.
BoicTpauBarh pa3BEpHYTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HH(OPMALHIO 13 y4eOHUKA U
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CIIPAaBOYHBIX MaTECpUAJIIOB, I'PAMOTHO HUCII0JIB30BATh I/I3y‘IeHHLII71 TTOHSATUHHBII armapar Kypca XuMHHU I10CJIE
MPEABAPUTEIILHOI'O CTPYKTYPUPOBAHUSA MaTCpuraa.

cmonbs30BaTh 1IPpU BBIIIOJIHCHHUH y'leGHI)IX 3aIIaHI/II71 1 B IIponecce HCCHeZ[OBaTeHLCKOfI JACATCIIBHOCTH
HAaYYHO-TIOIMYJIAPHYIO JIMTEPATYPY XUMHUUYCCKOI'0O COACPIKaHUA, CIIPAaBOYHbIC MaTCpHaJibl, pECYPChI
I/IHTCpHCTa TIOCJIE€ KOHCYJIbTAalluX C I€aaroroM

9 KJIACC (2 u B Henento, Bcero 68 u)

MpumepHbie Tembl,
pacKpbiBatoLme AaHHbI pasaen
NpPoOrpaMmmsl, M KOZIMYECTBO Yacos.,
OTBOAUMOE Ha UX U3yyeHune

OcHOBHOe cofiepXKaHune

OcHOBHbIe BUAbI AeATeNIbHOCTU 06yqa|ou.u4xc;|

Paspen 1. BemecTBo 1 xXUuMHU4ecKHe peakuum (104)
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IloBTOpEHME U YTJIYGJ/IEHH e
3HAHUI1 OCHOBHBIX Pa3jeJioB
Kypca 8 kjiacca

(104)

[epromraeckuii 3akoH. Ileproandeckas cucreMa XUMHIECKIX
hiiementoB JI. Y. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMUYECKHX AJIEMEHTOB
MEPBBIX TPEX NEPHOIOB, KAIHSL, KaJbLHUsI U UX COSANHEHUH B
COOTBETCTBHU C ITOJIOKEHUEM 3JIEMEHTOB B TIEPHOINIECKOH
crcTeMe U cTpoeHneM ux atomoB. Kitaccudukanus n
HOMEHKJIaTypa HEOpraHMYECKHUX BEIIeCTB (MeXIyHapoaHas 1
TpUBHATBbHAS). XIMIYECKHE CBOWCTBA BEIIECTB, OTHOCSIINXCS K
Pa3IIMYHBIM KJIaccaM HEOPTaHMYECKUX COEANHEHHH.
["eHeTHueckast CBSI3b HEOPTaHUIECKHUX BEIIECTB.

CTpoeHNe BEIIeCTBa: BU/IBI XUMHUUYECKOH CBSI3H M THITBI
KPUCTAJIIMUECKUX PEIIETOK. 3agucumocms C8OUCME eujecme om
UX CIpOeHUs.

XMMHUECKne peakiyy. KiIacCH(prKanys XUMIUECKUX PEaKIii 1o
[pa3INIHBIM OCHOBAHUSIM.

Teopus snexTponuTHUecKkoil rucconuanuy JleMoHCTpauu
1. Moze/11 KpUCTaIJIMYeCKUX PelIETOK HeOpraHU4eCcKUx
BellleCTB.

2. KopotkormepronHas ¥ JUTMHHOIIEpUOAHAS (POPMBI
[leproauueckoil cucreMbl XUMHUYECKUX 31eMeHToB J1. U.
MeHnneneepa

[pakTudeckas padora Ne§8 «Peakiuu HOHHOTO OOMEHa)
[pakTryeckas padora Ne 9 «KayecTBeHHbIE peakiy Ha HOHBI B
pactBope".

KonTponbHas padora Ne6 «IeKTpOoNIuTHIECKast AUCCOLUALINS)

XapakTepu30BaTb XUMHUUYECKUE 3JIEMEHTHI MIEPBBIX TPEX MIEPUO/I0B, KAJHUS U KaJIbI[HsI 110 UX
noJsioxkeHuIo B [leproauueckoii cucreme /I. U. MeHziesieeBa ¢ Oopoi Ha ajirOPUTM.

KitaccupuuupoBaTh ¥ Ha3blBaTh HEOPraHUYECKHE BEIECTBA U3yYeHHbIX KJIACCOB C OIIOpPOH Ha
cxeMy, TabJIMIy paCTBOPUMOCTH.

OnuchbIBaTh 061Me XUMUYECKHe CBOMCTBA BELeCTB Pa3/IMYHbIX KJIaCCOB, TOATBEPKAATb CBOMCTBA
pyUMepaMy MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKUX PeaKI[Ui C 0IIOpoi Ha CXeMY.

OnpeensiTh BUA XUMUYECKOH CBS3U U TUI KPUCTAIJIMUECKOM PEIIETKH BellleCTBa C ONOPOM Ha
CXeMy.

[IporHo3MpoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 10CJIe PeIBApUTETHLHOTO
pas6opa.

BbIcTpanBaTb pa3BEPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OMIOPOH Ha
MH}OpMaIHIo U3 y4eOHUKA U CIPAaBOYHbBIX MaTEPUAJIOB, TPAMOTHO HCI0J1b30BaTh U3y4YeHHbIN
NOHSATUHHBIN aNnapaT Kypca XUMHUH.

W cnoJsib30BaTh MPU BhINOJHEHUH yUe6HbIX 3aJaHUH U B IPOIlecce UCCIe0BaTeIbCKON
AeATEeJIbHOCTHU HAYYHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOr'o COAEPXKAHHWA, ClIPABOYHbIE
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKoBOACTBOM IeJiarora.

paCKpBIBaTB CMBICJT TEOpUU SHCKTpOHHTquCKOﬁ JUCCOLIMaINU. O6’BHCHHTB TNPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBJIATh YpaBHEHUS TUCCOLMALMY KUCIIOT U ILEJIOYeH, TIOJIHbIE U COKpallleHHbIE XUMHYECKUE

YPaBHECHUS XUMHUYCCKUX peaKL[I/Iﬁ HOHHOTO OOMEHa.

Pazgen 3. HemeTtasibl

U UX coeAuHeHuUA (24 1)

TeMma 3. O61asA XapaKTepucTUKa
XMMHUYECKHUX 37ieMeHTOB VIIA-
rpynibl. ['asoreHbl

(44)

0611as XapaKTepHUCTHKA rajioreHoB. 0CO6eHHOCTH CTPOeHUs
ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JIJI1 HUX CTeNeHH
okrcaeHus. CTpoeHre U GU3NYeCKHe CBOMCTBA MPOCTHIX
BellleCTB — raJloreHoB. XUMHYeCKHe CBOHCTBA Ha IpUMepe
xJI0pa (B3aMMOJeCTBHE C MeTa/lJlaMH, HEMeTaJlJlaMH -
BOZIOPOJIOM U KMCJIOPOJIOM, Wjes104amMu).XJI0pOBOZOPOL,.
CoJifiHast KUCJIOTa, XMMUYeCKHe CBOHCTBA, NO/yHYeHUE,
npuMeHeHHe. KauecTBeHHbIe peaKlMY Ha raJIOTeHU/I-HOHBI.
Vleticmsue x10pa u X10p08000po0a HA OP2AHU3M He/108€KA.

O6BACHATD 061IKEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB M UX COEJMHEHHH B
npejiesiax MaJbIX IEPUOI0B U IJIaBHbIX MOArpy [lepruoandecKkoil CHCTEMbI XUMHYE CKUX
3JIEMEHTOB C yYETOM CTPOEHHSI X aTOMOB C UCII0JIb30BaHHEM CXEMBL

XapakTepu3oBaTb GU3MUYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB raJloreHoB (Ha
MpUMeEPE XJI0Pa) U CJIOMKHBIX BEIIECTB (XJIOPOBO/IOPO/IA, XJI0PH/Ia HATPHUS), CTOCOGHI UX
MOJIyYeHUs], TIPUMEHEHHE U 3HaYeHHE B IPUPO/IE U KU3HU YeJIOBEKA MOCJIE CTPYKTYPUPOBAHHUS
MaTepuasa.

Onpe/ie/IsiTh TaJIOTEHU/I-UOHBI B PACTBOPE C UCM0JIb30BaHHWEM Ta6.IuIbl "XapaKTepHbIe peaKIUU
Ha aHUOHBI'".

[1J1TaHUPOBATh U OCYILIECTBJSTh HA MPAKTHKE XUMUUYECKHE IKCIIEPUMEHThI, TPOBOJUTD
Hab6JII0/IeHHUs], [IeJIaTh BbIBO/bI [0 Pe3yJibTaTaM 3KCIIepUMEHTA MOCJIE NPeABapUTETbHON
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BakHemue XJIOpUAbI U X HAXOX/JEeHUEe B [IpHUpoJe.

JleMOHCTpauMM BuieoMaTepuasbl: rajoreHbl U UX
CoeJJMHEHUSI.

06pasLbl xJ10pu/A0B. /JaGopaTopHble M NPpAaKTHYeCKUe
PaGoThI

Vla6opamopHblli onbim: Pacno3HaBaHUE XJI0PHU/I-UOHOB.

paGoThL

CJsiej0BaTh MpaBU/IaM 6e30MacHOM paGoThl B J1a60PaTOPUU P UCIOJIb30BAHHUHM XUMUYECKOH
MOCYAbI U 060pYA0BaHHUs 10/ PYKOBOJACTBOM IeJarora.

BbICTpauBaTh pa3BEéPHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha HHOOPMAIUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0/Ib30BATh U3y4YEHHbIN NOHATUHHBIH
anmapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

TeMma 4. O611asA XapaKTepUCTUKA
XMMH4YECKHX 3J1IeMeHTOB VIA-
rpymmnsl. Cepa u eé

coeauHeHus (5 4)

0611151 XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
OCOGEeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /IJI1 HUX CTeNIeHU OKUCJIeHUs. CTpoeHue U
du3nyecKre CBONUCTBA NPOCThIX BellleCTB — KUCJI0PoJa U
cepbl.

AsioTponHble MOAUPUKAIUY KUCJI0PO/IA U CEPBI.
XuMHyecKre CBOHUCTBA cepbl. CEpOBOIOPO/I, CTPOEHHE,
du3nYecKUe U XMMHUYeCcKHe CBOUCTBA (KUCIOTHbIE U
BOCCTaHOBUTEJIbHbIE). OKCU/IbI CEPBI KAK MPeCTaBUTETH

KU CJIOTHBIX OKCUZ0B. CepHast KUCJI0Ta, GU3UUecKHe U
XUMUYeCKHe CBOHUCTBA (061[He KaK Ipe/ICTABUTEIS Kaacca
KHCJIOT U crieniududeckue), npuMeHeHue. CepHUCTas
KHCJIOTA.

Xumuueckue peakyuu, snexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnocoba nosy4yeHust cepHoll kuc1omol. CoJIM CEpHON KUCJIOTHI,
KavyeCTBEHHAs peaKlys Ha Cy/1bdaT-HOH.

HaxoxxeHue cepbl U €€ coeITMUHEHUH B IpUpo/jie. Xumuveckoe
3azpsi3HeHuUe okpyxHcaroujeli cpedvl COeQUHEHUSIMU Cepbl
(KucaomHble d0xcdu, 3a2psi3HeHuUe 8030yXa U 8000EM08),
cnocobbl e20 npedomepawjeHusl.

/leMOHCTpanuu

Kosneknuu (BuzieoMaTepHasbl): cepa U eé coeJTUHeHUS.
O6yrJIMBaHHeE caxapa Mo AeCTBHEeM KOHIIEHTPUPOBaHHOH
CepHOU KUCJIOTHI.

JIaGopaTopHble U MPpaKTU4YeCKHe PaGoThI

VIabopamopHble onbimbl:

O6HapyKeHHUe CyJIb(aT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHON KUCIOTHI C IUHKOM.
BuruucaeHus

[0 ypaBHEHHUSIM XUMUYECKUX peaKLuK;

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-Ipynnel U UX
COoeJMHEHUH
C y4ETOM CTPOEHHsI X aTOMOB C OITOpoi Ha cxeMy "M3MeHeHHe paZiuycoB B NoArpynnax".
XapakTepusoBaTbh pU3UYeCcKHe
Y XMMHYeCcKre CBOMCTBA NPOCTOro BelllecTBa cephl U eé coe/JMHEeHUH (cepoBo/j0po/ia, OKCH/I0B
cepbl, CEPHOH KUCJIOTHI, CYJIbGATOR), CIOCO6BI UX MOJyYeHHUs, IPUMEHEHNEe U 3HaYeHHE B
IpUpPO/ie U >KU3HU YesIoBeKa C OIOpoH Ha CXeMY U IJIaH.

OnpezensiTh HaJN4YHe Cy/IbdaT-HOHOB B PacTBODe.

OGBACHATD CYIIHOCTb 3KOJIOTMYeCKHUX NTp06JieM, CBI3aHHbIX C TepepaboTKoN coeJUHEHUH cephl
1ocJie CTPYKTyPUPOBaHUs MaTepHaia.

[11aHUPOBATH U OCYLIECTBJISATh HA MPAaKTHKe XUMUYeCKUe SKCIIepUMEeHThI, IPOBOJUTh
HabJII0IeHHs, [ieJIaTh BbIBOJBI 10 pe3yJIbTaTaM 3KCIepUMEHTa.

CJie1oBaTh MpaBUiaM 6e30MacHOM paboThl B JAG0PATOPUU ITPH UCIIOJIb30BAHUH XUMUYECKOHN
NOCy/ibl U1 060PYA0BaHUs 10Jf pyKOBOACTBOM IleJjarora.

[Ipon3BOAUTE BBIYUCAEHUS [10 XUMUYECKUM YPaBHEHHUSM M0 aITOPUTMY.

M cnosib30BaTh NpY BBINOJHEHUH yUe6GHbIX 3aJaHUH TEKCTHI yue6HNUKA, CIPAaBOYHbIE MaTePHUAJIbI
(IeproanYeCKy0 CUCTEMY XMMUYECKHUX 31eMeHTOB /I, U. MeHziesieeBa, Tab vy
pPacTBOPHUMOCTHU KHUCJIOT, OCHOBAHUM U COJIEN B BOJIE, 3JIEKTPOXUMUUYECKUH P, HANIPSKEHU N
METaJlJIOB).

M cnosib30BaTh NpY BBIIOJHEHUH yieb

HBIX 33/JaHUH U B IIPOLIECCe UCCIe0BATENbCKOM AesITEeIbHOCTH HAyYHO-TIOMYJISIPHYIO INTEPATYPY

XUMUYECKOTO0 COJlepKaHUs, CIPaBOYHbIEe MaTepHUaJibl, pecypchbl UHTEpHEeTa mocjie KOHCY/IbTALUHU C

[ejarorom
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Tema 5. 061ast XapaKTepUCTHUKA
XMMHU4YECKHX 3/1IeMeHTOB VA-
rpynnsl. A30T, docdop u ux
coeJJMHEeHUs

(74)

06111ast XapaKTEePUCTHUKA 3J1eMeHTOB VA-Tpymibl.
OCOGEHHOCTH CTPOEHUSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JJI1 HUX CTENIEHU OKUC/IEHUSs.

IA30T, pacnpocTpaHeHHe B NpUpo/ie, pusndeckue u
XUMUYeCKHe CBOMCTBA (B3aUMOeCTBYE C METAJLJIAMU U
HeMeTaJlJIaMH - KHCI0POZOoM U BogopoioM). KpyroBoport
a30Ta B IPUPOJE.

IAMMHUaK, ero pusruecKrue U XMuMHU4ecKre CBOMCTBa
(okuc/IEHUE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
nosiyyeHue v npuMeHeHue. CoJid aMMOHUS, UX GU3UIECKHE U
XMMUYecKre CBOHCTBa (pa3/ioxkeHHe, B3aUMO/ZieiCTBHE CO
1ies109aMu), mpuMeHeHue. KauyecTBeHHast peakijysl Ha HOHbI
AMMOHUSL.

IA30THast KUCJIOTa, €€ GU3UYecKHe U XUMUYECKHEe CBOHCTBA
(061mMe Kak npeACcTaBUTEISA KJlacca KUCJAOT U
cnenuduyeckye). A3oTrcTas kucaoTta. Ucnosb3oBanue
HUTPATOB U CoJIe aMMOHMA B KayecTBe MHWHePpaJIbHBIX
yA06GpeHUH.

Xumuueckoe 3aepsizHeHue okpyxrcaroujeli cpedovl CoeQUHEHUIMU
azoma (Kucs1omHble 00x#c0u, 3a2psi3HeHuUe 8030yXad, NOYBbI U
80006M08).

Docdop, arromponHsie modupukayuu gocgopa,
usnyecKkre U XMMUYECKHe CBOMCTBA (B3aUMO/IeICTBHE C
MeTa/l/IaMH, HeMeTa/lJIaMH, KOHYEeHMpUpo8aHHOl a30mHoU u
cepHoll Kuciomamu).

Oxkcuj, pocdopa’) u pochopHas kucioTa, pusandeckue U
XMMHUYeCKUe CBONCTBA, nosyyeHue. KauecTBeHHas peakyus
Ha dochaT-uOHBIL

Wcnosib3oBaHue ¢pochaToB B KaueCTBEe MUHEPAJIbHBIX
yA06peHNH. 3arpsi3HeHHE MPUPOIHBIX BOJ0EMOB
dbochaTamu.

/leMOHCTpanuu

Konneknuu: pocdop U ux coeJUHEHUS.

B3aumoeicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C
Me/IbIO.

JIaGopaTopHble U MPpaKTU4YeCcKHe PaboThl
VIabopamopHble onbimbl:

1. BzanMoiercTBHE cOJield aMMOHUS C IIEJI0YbIO.

2. O3HaKoMJIEHUE C 06pa3LaMu a30THBIX U pocHOPHBIX
YA0GpEeHUH.

IIpakmuueckas paboma:

Ne 10. [TosiyueHHe aMMUaKa, U3y4eHHe ero CBOMUCTB.

OGBACHATD 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3J1eMeHTOB VA-IpymnIbl U UX
COeJJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA NIPOCThIX BELECTB a30Ta U pocdopa U ux
coeiMHEHUH (aMMUaKa, cojlell aMMOHHUS, a30THOM KUC/I0ThI, HUTPATOB, okcuaa ¢ocdopa™)
docdopHoit kucaoTh], PocdaToB), CIOCOOBI KX MOTYIEHUS, IPUMEHEHUE U 3HAYEHUE B
IpUpPO/ie U >KU3HU YesI0BeKa C MCI0JIb30BaHUEM CXEMBI.

OnpefensiTb MOHbI aMMOHHUS U pochaT-HOHBI B paCTBOPE C UCI0JIb30BAaHUEM TabJIHIL b
"XapakTepHble peaKLU1 Ha KATUOHbI U aHUOHBI .

O6BACHATD CYL{HOCTb 3KOJI0IMUYECKHUX TP06.JIeM, CBI3aHHbBIX C HAX0X/eHUeM CoeIJMHEHNUH a30Ta U
docdopa B okpyxaroleii cpege.

[1J1aHUPOBAThb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HabJIr0/IeHHUs, [ieJlaTh BbIBO/IbI 10 pe3yJibTaTaM 3KCIepu-MeHTa.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMHAYECKOH
NOCy/ibl U 060PY/I0BaHUSI.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 10 XUMHWYECKHUM YPAaBHEHHUAM.

M cnosib30BaTh NPU BbINOJTHEHUH yUe6OHbIX 3aJaHUH TEKCThI yueOHHKA, CIPaBOYHbIe MaTepHaJlbl
(mepuoANYECKYIO CUCTEMY XUMUYeCKUX 3/1eMeHTOB /I. . MeHzie1eeBa, TabIuIy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJieH B BO/Ie, 3JIEKTPOXUMUYECKUH psiJ HANIPsKe HUH
MeTaJlJIoB).

Mcnosib30BaTh NPU BbINOJHEHUH yUe6OHbIX 33/JaHUH U B Tpollecce HCclel0BaTeIbCKOM
JlesTeJIbHOCTH Hay4HO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepHaJibl, pecypcbl UHTepHeTa 1ocJie KOHCY/IbTaluu C 1e]aroroM
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\BoruucseHus
— 10 ypaBHEHUSIM XUMHUYECKUX peaKLui
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Tema 6. O61Iast XapaKTepuc- Yrnepoa, annorponHble MoguduKanuu (rpaduT, anmas), OGBACHATHL OGIIUMe 3aKOHOMEPHOCTH B U3MeHeHMHU CBOKUCTB 3/1eMeHTOB IVA-Tpynnel U Ux
THKAa XMMHYECKHUX 3JIEMEHTOB  PacpocTpaHeHHe B NPHUPOJie, GU3HYECKHE W XMMHUYECKHE  coeJMHEHHIi C Y4ETOM CTPOEHUS UX aATOMOB.

IVA-rpynnsl. ceorcTBa. Ancopbuus. KpyrosopoT yriepoAa B mpUpOJE. XapaKTepu3oBaTh GpU3MIECKHE U XUMUYECKHE CBOMCTBA IPOCTBIX BEIECTB YIJIEPO/a 1
YriiepoJ ¥ KpeMHHMH U UX Oxcuppl yriieposia, ux pusnyecKre U XMMUYeCKHe CBOMCTBA  KpeMHHMs U UX COeMHEHUH (OKCU/IOB YI/IepOo/ia, yrobHOM KUCJIO0ThI, Kap6OHATOB, OKCUA
coeJMHEeHHsA (B3aumopelicTeure c MeTaJ/lJlaMH, HeMeTaJ/lJlaMH, KpeMHHUsl, KpeMHHEeBOH KHUCJIOThbl, CUJIMKATOB), CIOCO6OBI X IIOJIyYeHUs], IpUMeHeH e U
(84) KOHYEeHmMpUpPO8aHHOU A30MHOU U CepHOU KUCA0MAMU), UX  3HayeHMe B IPUPOJE U XKU3HU YeJIoBeKa.

JilefcTBYe Ha XHBbIe OPraHU3MBbl, N0/1y4eHue U IpUMeHeH e, Qnpefe/saTh KapOoHaT- U CUIMKAT-
IKon02uveckue npobsembol, cea3anHvie ¢ okcullom yanepolla(lY); aunomesa 2106a1bH020  KOHBI B pacTBOpE.

nomenJ/ieHust KAUMAama; NAPHUKOBLIL dPhghexm. O6BACHATE CYIHOCTb 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XK/JeHMEM YTIJIeKUC/IOT0 rasa
Yro/ibHas KMC/I0Ta U e€ COJIH, UX U3HIeCKHe U XMMUYECKHE B OKpYyXalolLlel cpeje.

CBOMCTBA, ho/lyyeHue U puMeHeHue. KayecTBeHHas peaKiusl [In1aHMpPOBaTH M OCYLIECTBJIATD HAa NPAaKTUKE XMMUYECKHEe 3KCIEPUMEHTHI,

Ha KapOOHAT-UOHBL [TpoBOAUTL HAGIIOAEHUS, JleaTh BBIBOABI 10 pe3yJibTaTaM 3KCIIepUMeHTa ocJle
Hcnoav3osanue  kapboHamoe 6  6bimy,  MeduyuHe,  mpeABapUTEJbHOM pabOTEHL
NPOMbIWL/IEHHOCMU, CeAbCKOM X035licmee. CnenoBaTh NpaBUIaM 6e30MacHON paboThl B TaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHUYECKOHN

Kpemuuii, ero ¢usnveckue U XUMHUYECKHe CBOMCTBA (Ha  mocyzbl U 060pyOBaHHUA.

npuMepe B3aUMOJEHCTBUA ¢ MeTalJlaMH M HeMeTa/lJlaMM), HcroJsib30BaTh MPY BBINOJHEHUU YYeOHBIX 3a/laHUN TEKCThl y4eOHUKA, ClIpaBOYHbIe
no/tyyeHue u npuMeHeHue 8 3/1eKmpoHUKe. MaTepuaJbl ([lepuosruyeckyro cucTeMy XMMHUYeCcKuX 3/1eMeHTOoB /[I. . MenpesieeBa, Tab1uLy
Coedurenus KpemHus 6 npupode. Obwue npedcmasienuss 06  pacTBOPUMOCTH KHCJIOT, OCHOBAaHMH U COJIeH B BOJE, 3JIeKTPOXMMHUYECKUH PsiJ| HaNlpsKe HUH
okcufle kpemHuallY) u kpemHuegoll Kucaome. CUAUKAMbY, UX  MeTaJlJIoB) MOC/Ie KOHCY/IbTAIUH C TI€JjaroroM.

ucnoab306aHue € 6bimy, meduyuHe, npombluLIeHHOCMU. Baxc- Wcnob30BaTh NPH BBINOJHEHWH YYe6HbIX 3aJaHUH U B IIPOLECCE UCCIIeJ0BATEIbCKOM
Hellwue cmpoume/ibHble MAMepuabl; Kepamukd, CMeK0,  [eATeJbHOCTH HAyYHO-TIOMYJIAPHYI0 IUTEPATYPY XUMUYECKOTO CO/IePXKaHHUs, CIPABOYHbIE
yemenm, 6emoH, dicene3obemon. Illpobaembl 6e30nacHoz0  MaTepHaJbl, pecypchl UHTepHeTa

UCNo.16b308aHUS cmpoumenbHbIX mamepua.os 8
noece/[HesHoll HCU3HU.
JleMOHCcTpauuu

Mogei1 KpUCTa/JINYeCKUX PelIéTOK ajiMasa, rpaduTa, MoJIeKy bl dyJiepeHa.
Azncop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM yrJiéM. [IpoTHBoras.
BujeomMaTtepuraJibl: CHJIMKAaTHAs NPOMBILIJIEHHOCTb. Mo/ie/1M MOJIeKyJ1 OpraHU4eCcKHX BellecTB.

JlaGopaTopHble U IpaKTU4YeCKUe Pa6oTsl /IabopamopHblil onbim:
KauecTBeHHas peakius Ha KApOOHAT-HOH.

IIpakmuueckue pabombl:

Ne 11. [TosniyyeHue yriaeKUc/I0To rasa U uU3y4yeHue ero CBOMCTB.

Ne 12. Pemrenue skcnepyuMeHTaIbHBIX 3a/1a4 10 TeMe «HeMeTaabl».

Buruuciaenus
110 YpaBHEHHUSM XUMUYECKUX PeaKIui
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Pazpen 2. MeTasutbl U MX coeguHeHust (20 u)

Tema 7. O61Me CBOMCTBa
MeTalJIOB
(49)

06115 XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MeTaJIJIOB Ha OCHOBAHUH UX 0JI0XKeHHs B [lepuoandeckoi
crcTeMe XMMUYyecKux 3eMeHTOB /I. U. MeHpesieeBa u
cTpoeHust aTOMOB. CTpoeHHe MeTaJlJIOB. MeTasinyeckast
CBSI3b U MeTaJI/INYeCKash KpUCTalIMyecKas peléTKa.
JJIEKTPOXUMUYECKUN Pl HAPSIXKEHU M MeTasl/oB.
dusnyeckue U XUMUYECKUE CBOMCTBA MeTaJlJIOB
(B3auMo/ieeiCTBUE C KUCIOPOAOM, BOJION, KUCJIOTAMH).
06w ue cnocobbl NOJIYYEHUs1 Memassaos.

[loHsiIMUEe 0 Koppo3uu Memas/108 U OCHOBHblE CNOCOObI
3awumst om koppo3suu. Cniaswl (cmasb, Uy2yH,
dropasroMuHuli, 6pOH3A), UX NPUMEHEHUE 8 Obimy U
NnpoOMbIU/AEHHOCMU.

/leMOHCTpanuu

O3HaKOMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U CIIJIABOB, UX
bU3MYeCKUMU CBORCTBAMU.

Moze/ 11 KpUCTa/JINYeCKUX PeléTOK MeTaJlJIoB.
BujieoMaTepHasibl: KOPpO3UsA MeTa/JIOB.

JIaGopaTopHble U IpaKTU4YeCKUe pa6oTsl /labopamopHble
onbimol:

O3HaKOMJIeHHe ¢ 06pa3ljaMi CIIJIABOB METaJIJIOB.
3aBUCHMMOCTb CKOPOCTH peaKliMi MeTaJlla C KUCJ0TOH OT
MPUPOABI MeTaJLIa.

BoruucsieHus
[0 ypaBHEHHUAM XUMHUYECKUX peaKIui.

PacKpbIBaTh CMBIC/ U3yYAEMBIX IOHATHH U IPUMEHATb 3TH NOHSATHUS P ONUCAHUU CBOWCTB
BELLECTB U UX peBpalleHUH.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IeMeHTOB-MeTaJIJIOB U UX
COeIUHEHUH C y4ETOM CTPOEHMUS UX aTOMOB.

XapakTepu30BaTb CTPOEHHE MeTaJJIOB, 0611He GHU3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 06I1IHe CIOCOObI NOJyYeHHs] MeTaJIJIOB IOC/Ie CTPYKTyPUPOBaHUsl MaTepHasa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMHAYECKOH
NOCy/ibl U 060PY/I0BaHUSI.

[IpOM3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

M cnoJib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/JaHUH TEKCThI y4e6GHUKA, CIPABOYHbIE MaTEPHAJIbI
(ITeproaunyeckyto cucTeMy XMMHUYeCcKuUX 3eMeHTOB /I. . MeHzes1eeBa, TabIuIy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U CoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJlJIoB).

Mcnosib30BaTh NPU BbINOJHEHUH yUeOHbIX 33/JaHUH U B ITpoliecce Uccael0BaTeIbCKON
AeATEeJIbHOCTHU HAYYHO-IIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOI'0 COAepXKaHHA, ClIpAaBOYHbIE
MaTepuasbl, pecypcbl UHTepHeTa nocJie npeBapUTeJIbHON KOHCY/IbTAallUH C IIeJjlaroroM

Tema 8. BaxkHelie MeTa/L/Ibl U
ux coeguHeHMs (16 4)

[[lenounble MeTasbl. [TosoxxeHue B [leproguueckoit
crCcTeMe XUMHYeCKUX 3/ieMeHTOB /I. 1. MeHpeieeBa,
cTpoeHHe aToMOB. Haxox/ieHue B IpUpoIe.

duznyeckre U XUMUYECKHE CBOUCTBA (Ha MpUMepe HaTPUs U
KaJins). OKcuAbl U TUAPOKCU/IBI HATPUS U KaJIUsL.
[IprMeHeHMe LIeT0YHBIX METAJJIOB U UX COeJUHEHUH.
[lles104HO3eMeTbHBIE METaJLIbl MATHUH U KaJIbIIUH, CTpOeHHe
aToMoB. [losioxkeHue B [lepuoanueckoi cucTeMe XUMHUYECKHX
asieMeHTOB /l. U. MeHzienneeBa. HaxoxieHue B mpupoze.
dusnyeckre U XUMUYeCKUe CBOKMCTBa. BaxkHeiiye
coeTHEHUs KabIUsl (OKCUJ, TUPOKCHUJ, COJIH).
PKécmkocmb 8006l U cnocobbl eé ycmpaHeHUsl.

OGBACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIeMEHTOB-MEeTaJVIOB B IPYIIAX U UX
COeZIIHEHUH C yYETOM CTPOEHHUs UX aTOMOB.

XapakTepu3oBaTh GU3NIECKHE U XUMHUYEeCKHEe CBOMCTBA IPOCTHIX BELeCTB METAJJIOB U UX
coeZiMHEHUH (OKCHUZO0B, TUAPOKCHUOB, COJIeH) C OOPOH Ha CXeMY, CIOCOOBI UX MOJIyYeHus,
IpUMeHeHHe 1 3HaYeHHe B IPUPOJie U XKU3HU YeJIOBEKa.

Pacro3HaBaTh C MOMOLIBIO KAUeCTBEHHBIX peaKLIUH HOHBI MeTa/LJIOB (MarHusi, aJllOMUHUS, IUHKA,
»KeJie3a, MeJif) C UCT0JIb30BaHUeM TabJIMIbl "XapaKTepHble peaKLU Ha KATHOHBI .

[11aHUPOBATh U OCYLIECTBIAThH HA MPAKTHKE XUMHUYECKHE 3KCIIepUMEHThI, IPOBOJUTH
Ha6JII0/IeHNs], 1eJIaTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIepHUMEHTa.

Cyiej0BaTh paBUJIaM 6e30MacHOM paGoThI B J1a60PaTOPUH MPH UCH0JIb30BAHUY XUMHUYECKOH
MOCYAbI U 060pPYAOBaHMUS.

[IpOM3BOAUTD BEIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.
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|AnromuHui. [Tosoxxenue B [leproguyeckoit cucteme
XMMUYeCKUX 371eMeHTOB /I. U. MeHziesieeBa, cTpoeHMe aToMa.
HaxoxxaeHue B npupojie. Pusnyeckrue 1 XMMUYECKHE
cBOMCTBAa. AMPOTepHBIe CBONCTBA OKCUAA U THPOKCUAA.
Kenezo. [Tonoxenue B [leproaudeckoit cucteme
XMMUYeCKUX 371eMeHTOB /I. U. MeHziesieeBa, CTpoeHMe aToOMa.
HaxoxxaeHue B npupoje. Pusudeckre U XMMUYECKHE
cBoicTBa. OKCH/bI, THAPOKCUABI U con xeste3a(I])

v >xesie3a(1ll): coctaB, cBOMCTBA U ho/1yveHue.

/leMOHCTpanuu

B3auMo/ieiicTBUE HATPUS C BOJIOH.

OKpalllMBaHUe [JIAMEHU HOHAMU HATPUS U KaJIUSL.
OKpalllMBaHUe MJIAMEHU HOHAMMU KaJiblius. B3auMoieiicteue
OKCH/Ia KaJIbIIUs C BOJOM.

BuieomaTepuasibl: rOpeHue XeJie3a B KUCJIOPO/E U XJI0pe.

JIaGopaTopHble U IpaKTU4YeCKUe paboThl /labopamopHble
onbimbvl:

O3HaKOMJIeHHe ¢ 06pa3laMy aJIlOMUHUS U €T0 CIJIaBOB.
AMdoTepHbIe CBOWCTBA I'MAPOKCH/IA AJTIOMUHUS.
KayecTBeHHbIe peaKLlMU HA UOHBKI XKeJie3a.

MKEécTKocTb BOZIbl U METO/IbI €€ YCTPaHEHHS.

[Ipakmuueckue pabomol:

Ne 10. PemieHue aKclieprMeHTa/IbHbIX 33,24 110 TEMe
«MeTannbl».

BoruucsieHus
10 YpaBHEHHUSAM XUMHUYECKUX peaKui

BbIcTpauBaTh pa3BépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH HA HUHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/Ib30BATh U3yYEHHbIH NOHATUHHBIHA
anmapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH U B ITPOLIECCE UCCIEA,0BATEIbCKOH
JlesITeIbHOCTH Hay4YyHO-IOMYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa

Paspgen 3. I'IepBOHaqaanble XMMMYECKME NOHATUA 06 OpraHn4yecKkux seLwecrsax, 104

Tema 9. MNepBOHa4YanbHble
XMMUYecKne NoHATUA 06
OpraHNYecKnX BeLLecTBax

O6mue mpexacTaBjeHUs 06 OCOGEHHOCTSX COCTaBa U
CTpOEHUs OpraHUYeCcKHX
[lepBOHaYa/IbHbIE OHSATHUS 00 OPraHUYeCKHX BEleCTBax KaK

coeiMHEHUH yrjepoja.
0 coeiMHEHUSAX yrjeposa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH,
9TAaHOJ, TJHULEPHUH, YKCyCcHasd KuWCAoTa). HMx cocmas U
Knaaccudukayus  opeaHuveckux|
sewjecms. IloHATHE O OGMOJIOTHYECKH BaXKHBIX BelleCTBaX:

Xumuvyeckoe cCmpoeHue.

PKHUpax, 6em<ax, yriieBogax — W HUX POJIK B KHM3HHU Y€JIOBEKA.
Mamepua/leoe eduHcmeo opeaHu4eckKkux

O6BACHATH NPpHUYHHbI MHOF006paBI/IH BeleCTB, WJIJINCTPUPOBATb B3AUMOCBA3b HEOPIraHUYE€CKUX
COE,E[I/IHBHI/II‘/JI yrijepoga ¥ OpraHN4eCKHX BeleCTB 10 PyKOBOACTBOM YYHTEJIA.

O6BACHATH yCJ0BUA 6€e30MaCHOTO UCIT0JIb30BaHUS BelleCTB U XUMHW4YECKHUX peaKLU/II./JI B 6bITy.

XapaKTepI/BOBaTb POJib XUMHUHU B PA3JITUMYHBIX cd)epax AeATeJIbHOCTHU mo;[ef/’l, OCHOBHBbIE BelleCTBa

1 MaTepHaJibl, IpUMEHAEMbIE B }KU3HU COBPEMEHHOTI'0 Y€JI0BEKA.
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U Heop2aHu4ecKux coeduHeHUull.

[IpupoHble UICTOUYHUKH YIJIEBOJ0PO/L0B (YroJib, IPUPO/HBIH
ras, HeQThb), MIPOJYKTHI UX IepepaboTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

Paspen 4. O6o0menne Marepuaia o Kypcy «Heoprannaeckas xumusin(4 1)

Tema 10. Xumus 1 okpyxaromias XapakTepu30BaTh POJIb XMMHUH B pa3/IMUHbIX chepax AesTeJbHOCTH JItoJel, OCHOBHBIE BellleCTBa
cpena, 1u HoBble MaTepHasibl M TEXHOOTMU. BelecTsa u MaTepHaibl B| y yarepyasibl, npuMeHsieMble B H3HH COBPEMEHHOTO Ye/I0BeKa.

NOBCEAHEBHOH KU3HH €/10BeKa. XMMHUs 1 340POBBe. . OGBACHATD YCI0BHs 6€30MaCHOT0 UCTI0JIb30BaHHs BEIeCTB U XUMHUYECKUX PeaKLUi B GBITY
BesonacHoe HCTo/b30BaHKe BEeCTB H XMMHUIECKHX AHa/M3MPOBATh U KPUTHYECKH OLleHUBaTh MH(GOPMAIIMIO O BJUSAHUM POMBIIIEHHOCTH,
peaKuuii B GbITY. . CeJIbCKOTO0 X034HCTBa, TPAHCIIOPTA U /IP. HA COCTOSHUE OKPYKAIOIeH Cpeibl.

OCHOBBI 3K0JIOTHECKOH FPaMOTHOCTH. XHMH1eckoe YMeTb 0Ka3bIBaTh MEPBYI0 MOMOIb TPU XUMHUYECKHUX 0X0TraX U OTPaBJIEHHsIX.

3arpsisHeHUe OKpy»Kalollel cpe/ibl (Ipe/ieJbHO JONyCcTUMast [IprHUMAaTb y4acTHe B 06CYK/IeHUH NP06JIeM XMMUYEeCKOU U 3K0JI0rMYecKol HalpaBJeHHOCTH,
KoHuenTpanus seiects — [/K). BBICKA3bIBaTb COGCTBEHHYIO MO3UIIUIO 110 Npo6JieMe U Tpe/JiaraTh BO3MOXKHbIE MyTH eé

POJIb XMMUH B pellleHHH 9KO/IOTHeCKHX NPo6.ieM pelleHHsIC OTopoii Ha MH(OPMaIMIO U3 yYeGHUKA U CTIpaBOYHbIe MaTepHasibl, Pecypchl
WuTepHeTa

06001eHHe MaTepHraJia o Kypcy [06061neHre U cCUCTeEMaTH3alMs 10 Kypcy «Heopranudeckas
«Heopranuveckas xumusa», 34 XUMHUA»

HpPI pa3pa60TKe pa60qe131 MNporpamMMmbl B TEMATHY€CKOM IIJIAaHUPOBAHHUH AOJIX)KHbI OBbITh y49TeHbl BO3MOXHOCTH HUCIIO0JIb30BaAHHA 3JIEKTPOHHBIX (L[I/I(prBbIX) 06paSOBaTeJ’IbeIX
pecypcCoB, ABJIAKIINXCA y‘leGHO-MeTO[LH‘{ECKHMH MaTepHraJlaMHr (MyanHMeﬂHﬁHbIe MporpamMmbl, 3JIEKTPOHHbIE y‘{e6HI/IKI/I W 3a/la9HUKH, 3JIEKTPOHHbIE 6H6J'II/IOTEKI/I,
BHUPTyaJIbHbIE J'[a60paT0pI/II/I, HUIrpoOBbI€ MIPOrpaMMbl, KOJJIEKIIU A L[I/ICprBbIX o6pa3013aTeanblx pecprOB), HCIIOJIb3yEMbIMHU IJIA 06y‘{eHI/IH H BOCIIMTAHUA PA3JIMIHBIX I'PYIIT
MoJib30BaTeJeH, npeacraBJieHHBIMHA B 3JIEKTPOHHOM (I_U/I(l)pOBOM) BHU/J€ U peaIM3yIOIIUMHU JUAAKTHIE€CKNEe BO3MOXHOCTH HKT, coZeprKaHe KOTOPbIX COOTBETCTBYET
3dKOHOJAaTeJIbCTBY 00 06paSOBaHI/II/I.
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