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I[TOACHUTEJIbHA 3AIINCKA

PaGouast mporpamma mo XUMHUH JUisi 00y4aroIIuXcsl ¢ 3a€PKKON MCUXUYECKOTO
pazButus (nanee — 3I[1P) Ha ypoBHEe OCHOBHOIro OOIIEro 0Opa3oBaHHsS COCTaBJIEHA B
cootBeTcTBUM ¢ DenepanbHbIM TOCYIAPCTBEHHBIM 00pPa30BaTEIbHBIM CTaHAAPTOM
ocHOBHOTO 00mIero oopazoBanus (Ilpukaz Munnpocsemenus Poccun ot 31.05.2021 .
No 287, 3apeructpupoBan MuHucTEpCTBOM tocTUlMK Poccuiickoit ®denepanuu
05.07.2021 r., per. Homep 64101) (nanee — DI'OC OOO0), [IpumepHoit aganTHPOBaHHON
OCHOBHOW  00pa3oBaTENbHOM TMPOTPAMMOM  OCHOBHOTO  OOIIEro  0Opa3oBaHUS
00yUaromuxcst ¢ 33AePKKON MCUXUUECKOro pa3Butus (ogo0penHoit pemennem GYMO
o ob6meMy obpazoBanuto (mpotokost ot 18 mapra 2022 1. Ne 1/22)) (manee — [TAOOII
OOO 3I1P), ITpumepHoit paboueil mporpaMMbl y4eOHOTO IpeIMETa

«Xumus»  (0a3oBblii  ypoBeHb), IlpumepHoil mporpamMMmoil  BOCHHMTaHUS
oOyyarolmuxcst IMpUd TOJYyYEHUHM OCHOBHOTO 00Iero o0pa3oBaHUs, C YYETOM
pacnpe/ieNIeHHbIX [0 KJlaccaM IpOBEpseMBbIX TpeOOBaHUM K pe3yibTaTaM OCBOCHMS
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO o00miero oOpa3oBaHUsl U
AJIEMEHTOB COJEPKaHUs, MPEJCTABICHHBIX B Y HUIBEPCATILHOM KOAUPHUKATOPE MO XUMHH,
Konuenuuu mnpenonaBaHusi y4eOHOro mnpeameTa «XuMHUS», B 00pa30BaTeNIbHBIX
opranuzanusx PO, peannsyomux oCHOBHbIE 00111€00pa30BaTeNIbHbIE IPOTPAMMBI.

O0mas xapakTepucTHKA Y4eOHOr0 nmpeaMera « XuMus»

VYuebuplii  mpeaMeT — «XHUMHS» ~ BXOJUT B TPEAMETHYIO  00JacTh
«EcTecTBeHHOHayUHbIE MpeaMETh». B cucTeMe e€CTEeCTBEHHOHAYyYHOIro 0oOpa3oBaHUs
XUMHUSI KaK y4eOHBIN MpeIMET 3aHUMAET BAXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMUpOBaHUM HAyYHOW KapTUHBI MHpA, CO3JAHUU OCHOBBI XMUMHUYECKUX 3HAHHM,
HEOOXOJAMMBIX I TOBCEIHEBHOW >KW3HH, HABBIKOB 3/I0POBOTO W 0OE€30MaCHOTO IS
YelioBeKa M OKpYXKalolled ero cpeasl obpaza KU3HHU, a TakKe B BOCHUTAHHUH
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3yd4eHUss XUMHUM CBSi3aHAa C OBJIQJCHUEM XHMHUYECKHUM SI3BIKOM,
coOmro/lecHneM TMpaBWyl  Oe30MacHOM paboOThl TPH  BHINOJHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€UM XHUMHUHU C APYTHUMU MPEAMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIFOUAET B c€0si OCHOBBI HEOPTraHWYECKOW U OPraHUYeCKON XUMHH.
['maBHOM naeel mporpaMMBl SBJISIETCS CO3/aHUE 0A30BOTr0 KOMILIEKCA ONMOPHBIX 3HAHUM
[0 XMMUH, BBIPAXXEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3PACTY OOYUYAIOIIMXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conmepaHny TaHHOTO Kypca MPEICTaBICHbI OCHOBOIIOJIATAIOIINE XUMHUECKNE
TEOPETUYECKUE 3HAHUS, BKJIIOYAIOIINE HM3YYCHUE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUS, MPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
HCCJIEIOBAHNE 3aKOHOMEPHOCTEW XUMHUUYECKHUX MPEBPALLICHUN U ITyTEN YIIPABICHUS UMU
B LIEJISAX MTOJYYEHUS BEIIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY U3YYEHHSI HEOPraHUYECKOW XUMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHOE yueHue, [lepuoanueckuii 3akon .M. Menneneesa ¢ kpaTkumu



CBEICHUSIMU O CTPOCHHHM aTOMa, BHJAX XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTAX
IPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B u3ydyeHuun Kypca 3HaUMTENbHAs POJIb OTBOJUTCA XUMHUYECKOMY 3KCIIEPHUMEHTY:
NPOBEICHUIO TPAKTUYECKUX U JabOpaTOpHBIX pabOT, OMUCAHUIO PE3YJIbTaTOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIOJICHUIO HOPM M MpaBuil O6e3omacHoi paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHOM mporpaMmbl B Iipoliecce 00ydeHHs MO3BOJIUT 00ydaronumces
¢ 3IIP ycBOUTH KIIIOUEBBIE XUMUUYECKUE KOMIIETEHIIUU U MIOHATH POJIb U 3HAYEHUE XUMUU
Cpeau APyrux HayK O MPUPOJE.

W3ydyenne XuMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOMIMXCS HAyYHOTO
MHUPOBO33PEHHUSI, OCBOCHHUIO OOIIEHAyYHbIX METOJAOB (HAOMIOJEHUE, HW3MEpEHuE,
AKCIIEPUMEHT, MOJIECJIMPOBAHUE), OCBOCHHUIO MMPAKTUYECKOIO0 IMPUMEHEHHS Hay4YHbIX
3HAHUI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBSA3SIX € IpeaMeTaMmu «OKpYKaroMMi MUp»,
«Dusuka», «buonorusy, «l'eorpapus», «Marematuka» U (HOPMUPYET KOMIIETECHIIMH,
HE0OXO0UMBbIE JJI POJOHKEHNUs 00pa30BaHus B 001aCTH €CTECTBEHHBIX HayK.

W3ydyeHne XWUMUU CIOCOOCTBYET pa3BUTHIO y oOydaromuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIMOHAIBHOW  TPAMOTHOCTH, yMEHUS
BOCIIPUHUMATh M KPUTHUYECKU aHAIM3UPOBATh HWH(OOPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAUMMOCTh MpEeAMETa JIJIsl Pa3BUTHA KU3ZHECHHOW KOMIIETCHIIUU
oOyuaronquxcst ¢ 3IIP 3akimodaercss B YCBOGHMHM OCHOBBI XMMHYECKUX 3HAHUMH,
HEOOXOJMMBIX JIA TOBCEIHEBHOW KW3HH;, HABBIKOB 3/I0POBOIO U OE€30MaCHOTO IS
YeJI0BeKa M OKPY’Kalolle ero cpeabl oOpa3a »KU3HU; (POPMUPOBAHUM SKOJIOTUYECKOU
KYJBbTYPHI.

[Iporpamma oTpakaer coaepkaHue OOy4eHHs MNpeAMETy «XHMHS» C Y4EeTOM
0cOo0BIX 00pa3oBareNibHbIX MOoTpedHOocTel oOyyatomuxcs ¢ 3[IP. OBnagenue yueOHbIM
MpEeAMETOM «XHUMHUS» MPEACTABISIET ONMPEACIICHHYIO TPYJIHOCTh JJI OOYYalOLUXCS C
3I1P. D10 cBsA3aHO C OCOOCHHOCTSIMHU MBICIUTEIBHON NESATEIBHOCTH, EPUOTUICCKUMHU
KOJICOaHUSIMU BHUMAaHUS, MaJIbiM 00BEMOM MaMSITH, HEJJOCTATOYHOCThIO 0OIIEro 3amaca
3HAHUW, MOHUKEHHBIM I103HABATEIIbHBIM HMHTEPECOM M HU3KUM YPOBHEM PEYEBOIO
pa3BUTHSL.

Jlnst mpeoponeHuss TPYAHOCTEH B HM3y4YeHMHM YYE€OHOTro TMpeaMeTa «XUMHU
HeoOxoaMMa ajanTaius oObeMa U XapakTepa yueOHOro mMaTepuaia K o3HaBaTeIbHBIM
BO3MO’KHOCTSIM JaHHOW KaTeropuH OOYy4arolUXCs, Y4ET UX OCOOCHHOCTEW pa3BUTHSL:
UCIIOJIb30BAHUE  AJTOPUTMOB, BHYTPUIIPEAMETHBIX W  MEXKIPEAMETHBIX CBSI3EH,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHHMH XUMHUU HEOOXOJMMO OCYIIECTBISATh B3aMMOJIECHCTBUE Ha
TOJINCEHCOPHOM OCHOBE.

TeopeTnuecknii Marepuall PEKOMEHAYETCS M3ydaTh B MPOLECCE MPAKTUUYECKON
nesTeNbHOCTH. BO3MOXKHO BbIZI€NIEHHE OT/IETIbHBIX YPOKOB Ha PEILICHHE 3a/1a4 B CBA3H CO
CIIO)KHOCTBIO aHanm3a Tekcta oOywatommmucs c¢ 3I[IP. Opranuueckoe eIuHCTBO
MPAKTUYECKOW ¥ MBICIUTEIIBHON NEATebHOCTH OOYYalolUXCsl Ha YpOKaX XHUMHH
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE NMPU U3YUYEHUU XUMHUH YJEISIETCS U3YUYEHUIO «CKBO3HBIX)
MOHATUHN ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.



Hean u 3a1a4u u3yyeHus yueOHOro npeaMera «XuMus»

Obwue yenu w3yd4eHHs Y4eOHOro mnpeaMera «XuUMUS» TPEICTABICHb B
[IpumepHoit  paboueii  mporpaMMe OCHOBHOro obmiero oOpasoBanus. OnHu
aKTyaJIM3UpPOBaHbl C YYE€TOM HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHUS HA Pa3BUTHUE U CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ MHTEUIEKTa W 00mel KynbTypbl. OOyueHHUE YMEHHUIO YUYUTHCS U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITENILHO B HACTOSIIIEE BPEMSI SIBJIIETCS OJTHOM U3
BaXHEHUITMX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMHUN.

s obyuaromuxcst ¢ 3I1P, Tak ke, Kak ¥ JjIs1 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeIbHYIO porpammy,
JOMHHHPYIOLIEE 3HaYEHNE TPUOOPETAIOT TaKUE Yeau, Kak:

* (opMHpOBAHME  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIIHUYECTBY, CAMOCTOSTEIbHOMY TMPHUHITHIO  PEIICHHUH, CIIOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;

" HalpaBJICHHOCTh OOYYEHMsI Ha CHCTEMAaTHYECKOE NPHUOOIIEHUE YYalIUXCs K
CaMOCTOATEJIBHON IO3HABATEIBHON JAESITEIIBHOCTH, HAYyYHBIM U IMPAKTHUYECKUM
METOJaM MO3HaHMs, (OPMUPYIOLIUM MOTHBALMIO U Pa3BUTUE CIHOCOOHOCTEH K
XUMUHU;

= o0ecrnieueHue yCIOBHM, CIIOCOOCTBYIONMIMX MPUOOPETEHUIO 00YUAOIITUMHUCS OTbITa
pa3HOO0pa3HON JeATENbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIMH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJIST PA3TUUHBIX
BUJIOB JCSTEIBHOCTH;

" (popmupoBaHuE YMEHUHN OOBSICHITH U OLIEHUBATH SIBICHUS OKPYKAIOIIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJYUYEHHBIX NPU U3YYEHUU XUMHH;

* popmupoBaHue y OO0y4arolmIMXCsi TYMaHHCTUYECKUX OTHOLICHHUM, MOHUMaHUs
LEHHOCTU XMMUYECKUX 3HAHUU JJI1 BRIPAOOTKU SKOJIOTMUECKU I€IeCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

" pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIMTAaHUID HA OCHOBE YCBOEGHHMS OOILIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MpO(dUIIS U HANPaBICHHOCTU JalbHEHIIEro
oOy4eHHUs.

Kypc HanpaBiieH Ha penieHue Cleayonmx 3a0ay, 00ecneunBatonMX peaan3alno
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIbHOCTHOTO MOAXOJ0B K OOYYEHHIO XUMHH
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00ITIETO 00pa30BaHUS:

* (QopmupoBaHuE TMEpPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX TMPEACTABICHUN O
BEILECTBAX, MX IMPEBpPALICHUSAX M IPAKTHUYECKOM IPHUMEHEHHH; OBJIAJICHUE
NOHATUIHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUHU;

" OCO3HaHHe OOBEKTUBHOM 3HAYMMOCTHM OCHOB XMMHUYECKON HAyKH Kak 0OJIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPAILICHUNA HEOPTraHUYECKUX U
OPTaHUYECKUX BELIECTB KAK OCHOBbI MHOTHX SIBJICHUM >XWUBOUM W HEKUBOU
NPUPOABL; YTIyOJIeHHEe MPEACTABICHU 0 MAaTEPUATIbHOM €MHCTBE MUPA;



" OBJIaJICHUE OCHOBAMU XMMHUYECKON IPaAMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
¥ 00BbEKTUBHO OIICHUBATh KU3HEHHBIE CUTYAIlNH, CBS3aHHbBIE C XUMHUEH, HAaBbIKAMU
Oe3omacHOro oOpalleHus C BEIIECTBAMHU, HCIOIb3YEeMBIMH B TOBCEIHEBHOU
KU3HH, YMEHHEM AaHAJIU3UPOBATh W IJIAHUPOBATh 3KOJIOTMYECKH O€30macHoe
IIOBEJICHHE B LEIAX COXPAHEHHUSI 30POBbS U OKPYKAIOLIEH CPEIBI;

* (QopmupoBaHuE YMEHHI yCTaHAaBIUBATh CBSI3U MEXIY peajibHO HAOIIOAAEMBIMU
XUMUYECKUMHU SIBIICHUSIMU M TPOLECCAMH, IMPOUCXOIAIIMMA B MHUKPOMHDE,
OOBSACHATh MPUYMHBI MHOT0OOpa3us BELIECTB, 3aBUCHUMOCTb HX CBOMCTB OT
COCTaBa U CTPOEHUS, & TAKKE 3aBUCUMOCTh IPUMEHEHNS BEUIECTB OT UX CBOMCTB;

" [pUOOPETEHUE OMbITA MCIOJIb30BAHUS PA3IMYHBIX METOJIOB M3YyUEHHUs BEIECTB,
HAOJIO/ICHUS 332 WX MPEBPAIICHUAMHU MPHU MPOBEACHUN HECIOKHBIX XMMHYECKUX
HKCIIEPUMEHTOB C HCIIOJIb30BAHUEM J1a00PAaTOPHOTO 000PYI0BaHHUS U IPUOOPOB;

* QopmupoBaHuE TPEACTABICHUN O 3HAYECHUM XHUMHUYECKOW HAayKd M pPEIICHUH
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJIeM, B TOM 4YHUCIE B MPEAOTBpAILlEHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Ocob0ennocTu 0TOOpPA ¥ aJaANITALIMM Y4eOHOT0 MaTepHUAaJia o XMMUH

OOyueHue yuyeOHOMY mHpeaMeTy «XHUMHS» HEOOXOIUMO CTPOUTh HA CO3/IaHUU
ONTUMAJIBHBIX YCIOBUH JUIsI YCBOGHHUS MPOTPAMMHOTO MaTepuana OOydaroluMHUCS C
3I1P. bonplioe BHUMAaHHWE JOHKHO OBITH YJEJIE€HO OTOOpY ydeOHOro Marepuayia B
COOTBETCTBUM C IMPUHLHUIIOM JOCTYIMHOCTH NPU COXPAHEHUH 00IIEero 6a3oBOro ypoBHS.
OH 10JKEH MO CoiepKaHUI0 U 00beMy ObITh aJalTUPOBAHHBIM J1s1 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHHU C UX 0COOBIMHU 00pa30BaTeIbHBIMU NOTPEOHOCTAMU. CienyeT 00JIerdyuTh
oBilafiecHe MmarepuasioM oOydaromumucs ¢ 3I[IP mocpenctBom ero aerasbHOro
OOBSICHEHUSI C CHCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPATHON TpPEHUPOBKOW B
MPUMEHEHUU 3HAHUN C HCIMOJb30BAaHUEM IMPUEMOB AITOPUTMHU3AIMU U BU3YAIbHBIX
o1op, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

bonbuioe 3HadeHune 711 MOJHOIIEHHOTO YCBOGHHWs Y4eOHOTO MaTepuajia MMeeT
OTOpa Ha MEXIPEJAMETHBIE CBSI3M BOMPOCOB, U3y4aeMbIX B JAaHHOM Kypce, C TaKUMU
yueOHbIMU TpenMmeramu  kak «l'eorpadus», «Dusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OAWMH W TOT K€ Yy4eOHBIH Marepual C pa3HBIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €0 JIy4IIEMY OCMBICICHHIO, O0Jiee MPOYHOMY
3aKPETUICHUIO TIOJYYCHHBIX 3HAHUN U TIPAKTUYECKUX YMEHHM.

[Tpr moaroTOBKE K YypOKam y4WTeNb JOJHKEH MPEeIyCMOTPEeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUW aHaJIU3UpPOBaTh, CPABHUBAThH, 0000IATh N3y4aeMblii MaTepual,
IUTAHUPOBATh MPEJACTOSAINIYI0 paboTy, OCYLIECTBISTh CaMOKOHTpoJib. Heobxomnmo
MOCTOSIHHO ~CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(OPMIICHUS BBICKAa3bIBAHUIMA
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMHM TOBEICHUSIN JeATelbHOCTH oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAaHHOCTh) HEOOXOAMM CTPOKAWUIIMK KOHTPOIb
COOJTIOICHUS TIPABHII TEXHUKH O€30TIaCHOCTH MPH MPOBEACHUU JTA0OPATOPHBIX paboOT B
XUMHUYECKOM KaOWHETE.



IIpumepHbie BUABI AeATeIbHOCTH o0yuaromuxcs ¢ 311P, o0yciioB/IeHHbIE 0COOBIMU
0o0pa3oBaTeJbHBIMH NOTPEOHOCTAMH U 00€eCIeYUBAIONINE OCMbICJIEHHOE OCBOEHHUE
coJiep:KaHuM 00pa30BaHMs MO NMpeaMeTy «XUMHUsD)

Conepxanue BUAOB AesaTeabHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax XuMuu
ompeesIeTCs UX 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU. [ToMHMO IMPOKO
ucrnoiabzyeMblx B OOIT OO0 o6mmx 1t BceX 00ydYaroIIuxcsi BUAOB JCSITEIBHOCTH
CleIyeT YCWIMTh BHJbI JEATEIBHOCTH, CHeuuPuUHbIe i1 JaHHOM KaTeropuu
oOyyJaromuxcsi, s 00ecreyeHrss OCMBICIEHHOTO OCBOCHHS COJIepKaHMs 00pa3oBaHUs
0 IIPEAMETY: YCUJICHHE MPEIMETHO-TIPAKTUYECKON IESITEILHOCTH C aKTUBU3aIuen
CEHCOPHBIX CHUCTEM; YEpPEJOBAHUE BUJIOB JEATEIBHOCTU, 33JICUCTBYIONIUX Pa3IUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepHaia ¢ OIOPO Ha AJITOPUTM; «IIOIIArOBOCTH) B
M3YyYECHHHM MaTepualia; UCMOJb30BAHUE JOMOJHUTEIBHOW BU3YyalbHON OMOpPHI (IJIaHBI,
o0pa3sIipl, CXeMbl, IA0JIOHBI, ONTOPHBIE Ta0IuIlbl). s pa3BuTus y odyuatomuxcs ¢ 3[1P
yMEHHUS JieJlaTh BBIBOJBI, (HOPMHUPOBAHUSITPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUS
HEO00XOJIMMO HCTIONB30BaTh OMOPHBIE cJI0Ba U Kiuiie. Oco0oe BHUMaHUE CIETyET
YACIUTH 00YUEHUIO CTPYKTYPUPOBAHUIO MaTepHUalla: COCTABICHUE PUCYHOUHBIX U
BepOAIBHBIX  CXEM, COCTaBJICHHE TaOJHWIl, COCTAaBJICHHE KIacCH(HUKalUuu C
0003HAaYEHHBIMI OCHOBAHHUSMH JIJIS1 KJJaCCH(PUKAIIMK U HATIOJTHEHUE X TIPUMEPaMU U .
[TpumepHast TeMaTu4ecKasi 1 TepMUHOJIOTHYECKas JeKcuka cooTBeTcTByeT OOII

000.

Jns obywaromuxcss ¢ 3IIP cymiecTBEHHBIMU SIBISIIOTCA TPHEMBI pabOThI C
JEKCUYECKUM MaTepuajioM 1o mnpenmety. [IpoBomutTcs cnernuanpHas paboTa 1O
BBEJICHUIO B AKTUBHBIA CIIOBAph OOYYAIONIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTUH.
N3ydaembie TEpMUHBI BBOJATCS Ha IOJMCEHCOPHOM OCHOBE, oOs3aTelibHa BH3yallbHas
MOACPIKKA, ATOPUTMBI pabOThI ¢ ONPEACIICHUEM, OTIOPHBIC CXEMBI JIJIs aKTyaJIn3alluu
TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B coorBerctBuM ¢ ®DenepaibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIero oOpa3oBaHUs y4e€OHBIN mpeaMer «XUMHS» BXOAHUT B
MpeAMETHYI0 001acTh «EcTecTBeHHOHAyYHBIC MPEAMETBIY U SBISCTCS 005S3aTeIbHBIM
TUTSI I3yYCHHUS.

Y4eOHbIM IJIaHOM Ha €€ M3ydyeHHe OTBeNeHO 136 y4eOHBIX 4acoB — MO 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxxanue ydeOHOro mpeameTra «XuMus», MpejacTaBieHHoe B IIpumepHoit
paboueit mporpamme, coorBeTcTByeT @I'OC OO0, pazpaborano ¢ yueroM [Ipumepnoit
OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs 10 Y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT [IpuMepHOW aganTUpOBAaHHOM OCHOBHOM
o0pa3oBaTenpHON MpOTrpaMMe OCHOBHOTO o0O0IIero oOpa3oBaHHUs OOYyYaIOIMUXCS C
3aJIePKKOM TICUXUUECKOTO Pa3BUTHS.



COLEP)KAHUE YUYHEBHOI'O ITPEAMETA «XUMUSI»

8 KJIACC

IlepBoHaya/ibHbIe XUMUYECKHE MOHATHS

[Ipeamet xumuu. Posb xumuu 6 HcuzHu yenoeexa'. Tenau BelecTBa. Pusnueckue
CBOMCTBa BEILIECTB. ATpEraTHOE COCTOSTHUE BEIECTB. Xumus ¢ cucmeme Hayk. Uuctoie
BemecTBa U cmecu. CrocoObl pazneneHust cMeceit. [IpaBuiia 6e3omacHoro oopaiieHus ¢
BEILIECTBAMU M JIa0OpaTOPHBIM 00OpYyJIOBaHUEM. [loHsamue o0 memooax NO3HAHUS 6
XuMuu.

ATOMBI U MOJEKYIbl. XUMUYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHYECKUX
aneMeHToB. OTHOCHUTENIbHAS aToMHast Macca. [IpocThie U cloXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewjecms. OTHOCUTENbHAs MOJIEKYJsipHass Macca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCIMHEHUU.

dusnyueckue W XUMHUYECKHE SBJICHMs. XuMuUueckas peakuus. [IpuszHaku
XUMUYECKUX PEAKIUN. YpaBHEHUS XMMUYECKHX PEaKIMi. 3aKOH COXPAHEHHS] MacCChI
BemecTB. Kiaccudukanus XUMHUYECKMX peakuuid  (COCAMHEHHS, Pa3JIOKEHUS,
3aMeleHus, 0OMeHa).

XUMHYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYA0H, ¢ MpaBUIAMU
paboTel B jmabopaTopud W mpuéMamu oOpalieHus: ¢ JabopaTOpHBIM 00OpPYIOBAHUEM;
W3yYCHHE U ONHCaHhe (PU3MUYECKHX CBOMCTB OOpa3IOB HEOPTaHMYECKHX BEIIECCTB;
HaOmoaeHue pusndyeckux (I1aBJIeHUE BOCKA, TASTHUE JIb/a, pACTUPAHUE caxapa B CTYIIKE,
KHUTICHUE ¥ KOHJEHCAITUS BOJIbI) M XUMHUECKHUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHON
MIPOBOJIOKU, B3aMMOJCICTBUE MeJla C KHUCIOTOW) SIBJICHHWH, HAOJIIOJCHHE U ONUCAHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKINil (pa3iokKeHHe caxapa, B3auMOJICHCTBHUE
CEpHOM KUCIIOTHI C XJIOPHIOM 0apusi, paszioxeHue ruapokcuaa meau (1) mpu HarpeBanuy,
B3aMMOJIEICTBHE ele3a ¢ pacTBopoM conin Meau (I1));u3yuenue crnocoOoB pas3neneHus
cmMecedd (C TMOMOIIBIO MarHurta, (UIBTPOBAHHWE, BbIIAPUBAHUE, JAUCTHILISAIUS,
xpoMarorpadusi), IPOBEACHIUE OYMUCTKH MOBAPEHHOW COJIM; HAOJIOJICHHE W OIHCAaHUE
pPE3yNbTaTOB TMPOBENCHUS OMbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl;
CO3/1aHKE MOJIeIe MOJIEKYJI (LIapOCTEPHKHEBBIX ).

BaxHellnne npeacTaBuTe M HEOPraHMYEeCKMX BellecTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3j€eMeHT M IpocToe
BemecTBo. HaxoxaeHnue kucmopoaa B nmpupoje, GU3NIecKne u XMMHUIECKUE CBOMCTBRA.
Peakuuu ropeHust IpOCTHIX M CIOXKHBIX BemiecTB. CrocoObl MOTydYeHHs] KUCIOpoia B
naboparopuu u npomsiuiiennocmu. Ilpumenenue kuciopopaa. Ilonstue o0 okcumax.
Kpyrosopot kucnopoaa B npupojie. O30H — aiiompontas Mooupuxkayus Kuciopooa.

Tennosoti 3¢pgpexm xumuueckou peakyuu, mepmoxumMuyecKue ypagHeHus, 3k30- U
SHAOTEPMUUYECKUE PEAKIIMU. TONIUBO: Y20lb U MemaH. 3azpsa3HeHue 8030yXa, yCuieHue

1
3IICCB " 1aJIc€ KypCUBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IUIAHE. Ilemaror
CaMOCTOATEIIBHO OIPECACIIACT 00beM N3y4a€Moro mMmarepua’a.
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NapHUKo8020 3¢hghexma, paspyuienue 030H08020 CJOA.
Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxieHne Bogoposa B IpUPOJE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBUS C HEMETAJUIAMU U
OKCHJIaMU METAJUIOB), IPUMEHEHUE, cnocodwbl nonyuerus:. [loHITHE O KUCIOTaX U COJSIX.

KomnuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MosipHbIN
00BEM ra3oB. Pacuetsl mo xuMudeckoit popmyie. PacueTsl MaccoBOi 107IM XUMUYECKOTO
AJIEMEHTa B COEIMHEHNH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 00beMa
ra3oB. Pacy€Thl Mo XMMHUYECKUM ypaBHEHUSIM.

Quzuueckue ceoticmsea 600vl. Bona. Ee coctaB, cTpoeHHEe U MOJIEKYJbl. Boda kak
pacmeopumens. PacTtBopbl. [lowamue O HACbIWEHHbIX U HEHACLIWEHHBIX PACMBOpPax.
Ilouamue pacmeopumocmu eewjecmé 6 6o0de. PacyeT MaccOBOW JOJM BEIIECTBA B
pacTBope (NpOLICHTHAs KOHIEHTpamus). MaccoBas [0yl BElIeCTBA B PacTBOpE.
Xumuueckue ceolicmea 600bl (paziodcenue, peakyuu ¢ Hampuem, OKCUOOM KaTbYus,
oxcuoom cepwl (IV) peaxyuu ¢ memanniamu, KUCIOMHBIMU U OCHOBHLIMU OKCUOAMU).
Tonusmue 06 ocnosanusix. Pons pacmeopog 6 npupooe u 6 sxcusnu yenogexka. Kpyzosopom
800bl 8 npupode. 3arpsi3HEHUE NPUPOIHBIX BoJ. OXpaHa U OUYKCTKA MPUPOIHBIX BOJI.

Baxneiimme  kjaccel — HeopraHudeckux — coeauHeHuil.  Knaccuduxanus
HeOpraHmvyeckux coeauHeHuid. Okcunpl: cocraB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe okcuoa yenepooa (1) u
oxcuoa asoma (I1)), nomenxnamypa. llonyuenue u XUMHUUECKHUE CBONCTBA OKCHJIOB
(B3auMopeiicTBHE ¢ BOJOM, Kuciaotamu, mienodamu). OcHoBanus. Kiaccudukanuys
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
du3nUecKue M XUMHYECKHE CBOMCTBA OCHOBAaHUM (B3aMMOJACHCTBHE C OKCHAAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMHU). [lonyyenue ocHosanuil.

Kucnotsi: coctaB, kinaccudukaiys, HOMEHKIATypa, (HU3UIECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METAJJIaMH, OCHOBHBIMH OKCHAAMHU, OCHOBAHUSIMU,
COJISIMH, Ha TIPUMEPE COJISTHOM M CEPHOM KHUCIIOT), CHOCOoObl nonyyenus. Psa akTMBHOCTH
metasuioB H. H. bexerosa. Conu (cpeaHue): HOMEHKIATypa CoJiel, cnocobwl noyyeHus,
B3aMMO/ICHCTBUE COJIEN C METaJUIaMU, KUCJIOTAMH, IIEI0YaMU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUApPOKCHUAAX (HA TpUMEpPe IUHKA U AIIOMUHUSA).
XumudecKkue ceoucmea (63aumooelicmeaue ¢ KUCIOmamu U weaiouamu, pa3ioxcesue npu
HazpesaHuu) u noaydexue.

['enernueckass CBSI3b MEXAY KilacCaMdM  HEOPraHUYECKHX  COCIUHEHHI.
['eneTrnueckue psasbl.

XUMHUYECKHUI HKCIIEPUMEHT: KAUECTBEHHOE OINPEIECICHHE COJAEPKAHMS KUCIOpoaa
B BO3JlyX€; MOJIYYEHUE U U3YUEHUE CBOWCTB KUCIOPOJa; HAOJIIOI€HHE B3aUMOICUCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MIPEKPAILCHUS TOpeHUs (Toxkapa);
O3HAaKOMJIEHUE C 00pa3llaMu OKCHJIOB U OINMCAHHME UX CBOWCTB; MOJTYYEHUE U U3YUEHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOmoeHne o0pas3IoB BEIIECTB KOJUYECTBOM 1 MOJBb;
UCCIIEIOBaHNE OCOOCHHOCTEH PacTBOPEHMsI BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB € OMPEAEIEHHON MacCOBOM J0JIEN paCTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJlblIeM) (BO3MOXHO MCIOJIb30BAHUE
BHJICOMATEPHUAIIOB); OMPEJICICHHE PACTBOPOB KHUCIOT U IIEJIOYE C IMOMOUIBIO
WHJUKATOPOB; HCCIIeIOBaHUE 00Pa3Il0B HEOPTaHWUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;



HaOJIIO/ICHHEe WM3MEHEHHUsT OKPAacKM HHIUMKATOPOB B PAacTBOpax KHUCJIOT U IIEJIOYeH;
n3ydeHue B3aumojiericTBus okcuaa meau(ll) ¢ pacTBOpom cepHOM KUCIOTHI, KUCIOT C
METAJUIAMH, PEaKIUN HEUTpaIu3aluu; INOJyYEHHE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOI'O METAJUIA IPYTUM U3 PACTBOPA COJIM; PEIICHHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxxnenme Kiracchl HEOPraHUYECKUX COCTUHEHU.

IMepuoauueckuii 3axoH u [lepuoauyeckas cucrema

xumn4yeckux 3jemMeHToB . U. MenaeneeBa. Ctpoenne aTtoMoB. XMMHUYECKAsI

cBsI3b. OKMCIMTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIHN

[lepBble MONBITKU KJIACCU(PUKALIMU XUMUYECKUX AIeMeHTOB. [ToHsTHE O rpymnax
CXOJIHBIX 3JI€MEHTOB (LIEJIOYHBIEC U MIETOYHO3EMENbHBIE METaIbI, TaJIOT€HbI, UHEPTHBIE
ras3bl). DnemeHmol, Komopuwle 0opazyom amghomepHvle OKCUObL U 2UOPOKCUOBL.

[lepnognuecknit 3akoH. llepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
. U. MenneneeBa. KopoTkonepuoanas u oaunnonepuoonas Gpopmel [lepuonnyeckoi
CUCTEeMBI XUMUYeCcKuX 351eMeHTOB /. 1. Menneneesa. [lepnoasl u rpynmnsl. Pu3ndecKuii
CMBICII TOPSIIKOBOTO HOMEPa, HOMEPOB NEPHOJIA U TPYIIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. HMzomonwvi. DneKkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XxuMHUecKUX 31eMeHTOB [lepuonnueckoit
cuctembl JI. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO 3JEMEHTA II0 €ro
nonoxenuro B Ilepuonunueckon cucreme J[. 1. Meneneesa.

3axonomepHocmu U3MeHeHUs. C8OUCME INeMEHMO8 MANbIX NePUodo8 U 2lAGHbIX
noozpynn, 8 3aBUCUMOCMU OM amMOMHO20 (NOpsa0K08020) Homepa 3Hauenue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX DJIEMEHMO8 O
pazeumus nayku u npaxmuxu. /1. U. Menoenees — yuénulii u eparicoanuH.

Xumuueckass cBs3b. KoBaneHTHass (MOJSIpHAsT W HEMOJISIPHAs)  CBSI3b.
InexmpoompuyamenbHOCms amomMo8 Xumudeckux snemenmos. IoHHas CBs3b.

Crenenp okwuciieHHd. OKHCIHMTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. IIporecchl
OKHCJIEHUS U BOCCTAHOBJICHUSI. OKUCIUTENIN U BOCCTAHOBUTENH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOOpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJCICTBUE THIPOKCUIA LIMHKA C PacTBOPaMHU KUCIOT U UIENOYEl;
MIPOBE/ICHHUE OMbBITOB, UILTFOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pas3iokKeHUs, COSTUHECHHUS).

MexnpeaMeTHbIe CBS3H

Peanmnszanuss MeXIpEeOMETHBIX CBS3€M NP M3YYEHHM XMMUUM B 8§ KIacce
OCYUIECTBJISIETCS Yepe3 UCMOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK
U TIOHATUMW, SIBIAFOLNIMXCS CHUCTEMHBIMHM JJISl OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4HOTO LIMKJIA.

OO11ue ecTecCTBEHHO-HAYYHbIE IOHATHA: HAYYHBIN (paKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaln3, CHUHTE3, Kilaccuukanus, MNEepUOAUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: mMaTepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIMJ, WU3OTOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUUYECKH 3apsi, BELIECTBO, Telo, OOBEM,
arperatHoe COCTOSTHHE BEILECTBA, a3, (PM3MUECKUe BEJIUYUHBI, CAUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dotocuntes, aApixanue, ouocdepa.

['eorpadus: atmochepa, ruapochepa, MHUHEpAIIbI, TOPHBIC TIOPOBI, TOJC3HBIC
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAasl peaKIust

[lepuoguueckuii 3akoH. llepmonnueckas cucremMa XHMHYECKHX SJIEMEHTOB
. . MenneneeBa. CtpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHECHHH CBOMCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KAJIbLHSI U UX COCIWHEHUMN B
COOTBETCTBUM C ITOJIOKEHHEM DJIEMEHTOB B llepmoandeckon cucreme U CTPOEHUEM HX
aTOMOB.

Ctpoenue BemecTBa: BHUIBl XUMHYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PEETOK, 3a8UCUMOCMb CEOUCME 8eWecmea om muna KpUCmauiudyeckou peuémrku u
8UOA XUMUYECKOU CBA3U.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BELIECTB (MEXIyHapOaHas U
TpUBHAJIbHAs1). XUMUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUN, TEHETUYECKas CBsI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukanusa XuMuueckux peakiuil 1mo paziudHbIM Npu3HaKaMm (M0 YUCTy U
COCTaBy yUYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(P(PEKTy, IO U3MEHEHHUIO
CTENIEHEH OKHUCJICHUS] XUMHUYECKHX OJJIEMEHTOB, IO 00pamumocmu, HO Y4acCmuro
Kkamanuzamopa). IK30- U SHIOTEPMUUECKHUE peaKIuu. Tepmoxumuieckue ypasHeHusl.

llouamue o cropocmu xumuueckou peaxkyuu. I[lonamue 06 obpamumvix u
Heobpamumuvlx Xumuueckux peakyusx. llowsamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peakyusx. [lonamue o xumuyeckom pasnogecuu. CmeujeHue XuMuiecko20 pagHoBeCUs.
Daxmopul, erudOwUe HA CKOPOCHb XUMUYECKOU peakyuu U NoL0ACeHUe XUMUUECKO20
DABHOBECUS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOM peakinu. COCTaBICHUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLU C UCTIONB30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3JIEKTPOIUTHUECKOW JHCCOLMALUU. DJNEKTPOJUTHYECKAs IUCCOLMALMS.
DJEKTPOIUTHI U HEINEKTPOIUThI. KaTHOHBI, aHnOHBI. Mexanusm ouccoyuayuu eewjecma
C PAsIUYHBIMU 8UOAMU XUuMudeckou ceazu. [lonamue o cmenenu ouccoyuayuu. CUIIbHbIE
U ci1a0Oble DIIEKTPOIIHUTHI.

Peakniun nmonHoro oOMeHa. Y cloBHs MPOTEKAHUS peaKIMii MOHHOTO OOMEHa 10
KoHIa. [TosHBIE U COKpAIEHHBIE HOHHBIC YPABHEHHUS peakiui. XUMUYECKUE CBOKCTBA
KHCJIOT, OCHOBaHMM M COJIEH B CBET€ MPEACTAaBICHUN OO0 DIEKTPOIUTUYECKOU
nucconmanuu. Cpena pactBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI W AHUOHBI:
XJOpUa-, OpoMHI-, HOAUI-, Cyibdar-, KapOoHAT-, CcHIMKaT-, (ocdaT- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBIIHSI, AIFOMUHUS, Jkene3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIONIME B BOJHBIX pACTBOpaXx.

XUMUYECKUN OKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTAIIMYECKUX
pPEMmETOK HEOPTaHUYECKUX BEIECTB — METAJJIOB U HeMeTa/uloB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpUs); HWCCICIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakmuy OT BO3ACUCTBUS PA3NMUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BELIECTB, MPOIIECCa AUCCOIMALINN KUCIIOT, MIEI04YeH 1
coileil  (BO3MOXKHO HCIOJIb30BaHHWE BHJIEOMATEPUANIOB); IPOBEIECHUE  OMBITOB,
WJUTIOCTPUPYIOLIMX TPU3HAKU TMPOTEKAHHUS pEeaKuid MOHHOro oOmeHa (0Opa3oBaHME
ocazika, BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI); OIBITOB, WILTIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX ~ pEaKIuii  (TOpEHHEe, PEAKIUU  Pa3I0KEHUS,
COCTUHEHWS); PACIO3HABaHNE HEOPTraHWYECKUX BEIICCTB C MOMOINBI0 KauyeCTBEHHBIX
peaxIuii Ha HOHBI; PEIICHUE SKCTIEPUMEHTABHBIX 33]1ad.

HeMmeTa/uibl 1 UX cOeIMHEHUSA

O6miast  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIE CTeTIeHN OKUcaeHus. CTpoeHne u (PU3NIEeCKHe CBOMCTBA IMTPOCTHIX BEIIECCTB
— TaJIOreHOB. XUMHUYECKHUE CBOICTBA Ha TpUMEpE XJiopa (B3aUMOICUCTBHE ¢ METAJJIaMU,
HEMETAJUIaMH — BOJOPOJOM M KHCIOPOAOM, wenouamu). Xiopoogopoa. ComnsHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, Ho/IyYyeHue, TPUMEHEHUE. [leiicmeue Xxiopa u
XJI0p0B0OOOPOOA HA OpeaHu3m uelogeka. BaxHeuine XJIOpUIbl U WX HAXOXKJICHUE B
MIPUPO/IE.

OO6mast xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOECHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTEPHbIE CTETIEHU OKUCIICHUS.

Crpoenne u (u3MUECKHUE CBONCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA U CEPHI.
AmnoTpornHbie  MOAU(PUKALUKA KHUCJIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBAa CEpbl
(B3auUMOJIECTBUE C Hememanlamy — BOJOPOJAOM M KHUCIOPOAOM, MeETallJlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucaiomamu). CepoBOJOPOA: CTPOCHHUE,
(dbu3nyeckue U XUMHUYECKHUE CBOMCTBA (KHUCIOTHBIE U BOCCTAHOBUTEIIbHBIC CBOMCTBA).
OKcupl cepbl Kak MPEeCTABUTENN KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta: PU3NUecKue
U Xxumuyeckue cBoictBa (obmme u cneuupuueckue). Colud CEpHOM KUCIOTHI,
KaueCTBEHHAs peakiusi Ha cyibdar-uoH. CepHHUCTas KUCIOTa. Xumuueckue peaxyuu,
Jexcawjue 6 OCHOBE NPOMBIULIEHHO20 CNOcoOa NOJYYEHUs! CEePHOU  KUCIOMbL.
Haxoxnenue cepsl u €€ coenquHennii B npupoje. [Ipumenenue cepsl U €€ COeIMHEHUH B
ObITY M B TMPOMBIIUICHHOCTH. Xumuueckoe 3acpssHeHue oKpydcaroweli cpeovl
COCOUHEHUSAMU cepbl (KUCIOMHbLEe 00JiCOU, 3a2pPs3HeHUe 8030YXd U 8000EMO8), CNOCOObL
€20 npeodomepaueHusl.

OO01mast xapakTepUCTHKA 1eMEHTOB V A-rpytiibl. OCOOEHHOCTH CTPOCHHS aTOMOB
azora u pocdopa, xapakTepHbIE CTEIICHH OKUCIICHUS.

A30T, pachpocTpaHeHHE B TMpUpojae, (PU3MYECKUE M XUMHUYECKHE CBONCTBA
(B3auMoOJIeliCTBHE C MeETaJUlaMM M HEMeTaulaMH - KHUCIOPOJOM U BOJOPOJOM).
Kpyrosopotr aszora B mpupojme. AMMHak: (PU3MUECKHE W XUMHUYECKHE CBOMCTBa
(OKHCTIeHne, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), noiyueHue u npumenenue. Conu
aMMOHMSI: COCTaB, PU3MUECKHUE U XUMUYECKHUE CBOMCTBA (pa3jIoKeHHE, B3aUMOCHCTBHE
CO mlenoyaMu), npuMmeHeHue. KauecTBeHHash peakius Ha HOHbl aMMOHMS. A30THas
KuCIoTa, ©€ (U3MYSCKHE M XUMHUYECKHEe CBOHCTBa (00mme u crenudpuyecKue),
nonyyenue. Hutpatel (paznoxenue). A3otucras KUcioTa. Mcnoyib30BaHHE HUTPATOB U
coJiei aMMOHHSI B KaueCTBE MUHEPAIbHBIX yHoOpeHui. Xumuueckoe 3azpsazneHue
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OKpYHCcaroweri cpeobl COeOUHEHUAMU A30Mma (KUCIOMHble 00JiCOU, 3a2PA3HEHUe 8030VXa,
NnoYBblL U B0O0EMOB).

dochop, arromponnvie moougukayuu gocgpopa, GpuznUecKkue U XUMHUUYECKUC
CBOWMCTBa (B3aMMOJICHCTBHE C METANIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU
asomuoti u cepnoti kuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
buznueckne W XUMUYECKHUE CBOUCTBA, noayuenue. Illowamue o0 MUHepaivbHbix
yooopeHnusax: Humpamsl u Gocpamol. Ilonamue o komniekcuvix yooopenusx. Ooas
XapaKkTepuCcTHKa 371eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB yTJIepoia
KpeMHHsS. BajJeHTHOCTh W XapaKTepHBbIC CTENEHU OKHUCIICHHS aTOMOB YIiiepoja Hu
KpeMHusl. PacipocTpanenue yriiepoia B mpupoie, XapaKTepHbIE CTETICHN OKHCIICHHS.

Yrnepon, amnorponHble Moauduxamuu (rpadut, anmasz), (uU3HUECKHE WU
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIESCTB (B3aMMOJICHCTBUE C METaJUIAMH, HEMETaUIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancopoims. KpyroBopot
yraepona B mpuponae. Okcuuabl yriepona, ux (U3UYECKHE M XUMUYECKHE CBOMCTBA,
MOJIydYeHUE ¥ TPUMCHCHHE, JCHCTBHE Ha OpPraHU3M YeNOBEKa. JKoj02udecKue
npobaemvl, cea3anuvle ¢ okcuoom yeaepooa(lV), eunomesza enobanvHo2o nomennieHus
KIUMama, NAapHuxkosvlii 3¢hghexm. YTOoNbHAsg KHUCIOTAa U €€ coyid, uxX (pundyeckue u
XUMUYECKUE CBOMCTBA, noyyeHue u npumererue. KauecTBeHHas peakiiys Ha KapOOHAT-
noHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM
XO35UCTBE.

OO6mue mpeacraBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOCHHUS OPTaHUYECKUX
COCIMHEHUN yriepoJia (Ha mpuMepe MeTaHa, dTUJICHA, 3TaHOJa, YKCYCHOU KUCIOTHI. Mx
cocmas u xumuieckoe cmpoenue. Knaccugpuxayusa opeanuyeckux sewyecms. Ilonstue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: JKUpaX, OCIKax, yriaeBogaXx — U UX POJU B KU3HU
qyenoBeka. MamepuanibHoe eOUHCME0 OP2AHUYECKUX U HeOP2aAHUYEeCKUX COeOUHEHUU.

KpemHuuii, ero @u3nueckue W XUMUYECKHE CBOHCTBa (Ha mpHUMEpE
B3aUMOJICUCTBUS C METAJJIAMHU M HEMETAIJIaMu ), no1yyeHue u ipumenenue. Coeounenus
KkpemHusi 8 npupooe. Obwue npeocmasnenusi 06 okcude kpemuus(lV) u xpemnuesotl
kucnome. Cunukamsl, puzuyeckue u XumuiecKue ce0UCmaa, noyienue u npumMeHeHue 8
ObIMY, NPOMBIULEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENIbHOU U O0p.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamukd, CmeKlo, yemeHnm, OemoH,
arcenezobemon. Ilpobremvl 6€30nacH020 UCNONIBL30BAHUS CIPOUMENLHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUZHUL.

XWMHYECKUH OKCIIEPUMEHT: H3yYeHHE OO0pa3i0oB HEOPTraHWYECKHX BEIIECTB,
CBOMCTB COJISHOW KHCJIOTBI, MPOBEJCHNE KauyeCTBEHHBIX PEAKIMil Ha XJOPUI-UOHBI U
HaONMIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS;, OIBITHI, OTpaKaroIue (U3NYECKUE U
XUMUYECKME CBOWCTBA TaJOTEHOB M WX COCAUHEHUN (BO3MOXXHO WCIOJb30BaHUE
BHJICOMATEPHANIOB); O3HAKOMJICHHE ¢ oOpaslaMu  XJOPHAOB  (TrajJOTCHHJIOB);
O3HaKOMJIEHHE C oOpasllamMu cepbl M €€ COCTUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); HAOIIOJCHUE TIpollecca OOYIIMBaHUS caxapa IMOJa JCUCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI; U3YYCHHE XUMHUUYECKHX CBOWCTB pa30aBlIEHHOMN
CEpPHOU KUCIIOTHI, MPOBEJICHNE KAYECTBEHHOM peakiuy Ha Cylb(})aT-uoH U HaOII0IeHNE
Mpu3HaKa €€ MPOTEeKaHUsl; O3HAKOMJICHHE ¢ (PU3NYEeCKUMHU CBOMCTBaMU a3zoTa, ¢ocdopa
1 UX COSTUHEHUH (BO3MOYKHO HCITOJI30BAHNE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
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1 (pochopHBIX YIOOpEHMI; IOJyUYEeHUE aMMUAaKa U U3YYEHHE €ro CBOMCTB; MPOBEACHUE
KauyeCTBEHHBIX pEaKklUUii Ha MOH aMMOHHS U ¢pocdarT-uoOH U HU3yYeHHE NMPU3HAKOB UX
IIPOTEKAHMS, B3aMMOJCUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCIOJIB30BAaHUE BHIECOMATEPUANIOB); U3YYEHHE MOZENIEH KPHUCTAUINYECKUX
pelméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aACOpOIMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM H YCTPOWCTBOM IIPOTHUBOrasa; ITOJYYEHHE
YIJIEKUCIIOTO Ta3a M U3YYEHHE €Tr0 CBOWCTB; IPOBEICHHE KAYECTBEHHBIX pEaKUMK Ha
KapOOHAaT- ¥ CWJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKaHMs; O3HAKOMIIEHUE C
OPOAYKUMEH CUIMKATHOM ITPOMBINUICHHOCTH; PEUICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelnne HeMeTauIbl U UX COCIUMHEHUSD).

MeTaJiibl M HX COeIMHEHUSA

OO01mast xapakTEepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU HMX
nonoxkeHus B Ilepuoanueckon cucreme xumuieckux sneMeHToB [[. M. Menaeneesa u
cTpoeHusi atoMoB. (CTpoeHuMe MeTauioB. Meramnuyeckas CBA3b W METaJUIMYecKas
KPUCTAJUINYECKAsE PEMIETKA. OJEKTPOXUMHUYECKUU DSl HANPSHDKEHUM  METaJUIoB.
du3znveckue M XUMHYECKUE CBOMCTBA METAJUIOB (B3aUMOJICUCTBUE C KHCJIOPOJOM,
BOJIOM, kucnotamu). Obwue cnocobwr nomyuenuss memannos. llonamue o Koppo3uu
Memanios, OCHOBHble Cnocobvl 3auwjumel ux om kopposuu. Cnaagwl (cmanb, 4yeyH,
O0pantoMutull, OPoH3a) U uUx nNpuUMeHeHue 8 ObIMmy U NPOMbLULIEHHOCMIU.

[Ilenounsie Metajuibl: MoJIOXKEHUE B llepuoanueckor cucTeMe XUMHUYECKHUX
aneMmeHToB /1. 1. Menneneesa; crpoenue aroMoB. Haxoxnenue B npupoae. Pusnueckue
Y XMMUYECKHE CBOMCTBA (HA mpuMepe HaTpusl U Kaiusi). OKCHUIIBI U TUIPOKCUIBI HATPUS
u kanud. [[puMeHeHre menoYHbIX METAIIOB U UX COCUHEHUMN.

[[{esr0uyHO3EMENBHBIE METAJUIBI MArHUM U KaJbLIMM: nosiokeHne B [leproanueckoit
CHUCTEME XUMHYECKUX NieMeHTOB []. . MeHeneeBa; CTpoeHHE UX aTOMOB; HAXO0XKICHUE
B npupoxae. dPusnyeckue M XMMHUYECKHE CBOMCTBA MArHMs W Kajplus. Baxuenmwe
COCMHEHUs Kaiblus (OKCUM, THAPOKCHUI, COJu). JKécmkocmv 600bl U cnocobvi eé
VCMPAHEHUA.

AmoMuHHN: TIoN0KeHHe B llepmoanueckodl cuCTEME XMMHYECKUX 3JIEMEHTOB
J. 1. MeHnpgeneeBa; CTpOeHHME aToma; HaxOXIAeHHWE B npuponae. Dusuueckue u
XUMUYECKHE CBOWCTBA alOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHIA M THUIPOKCHUIA
AIFOMUHUS.

Keneszo: nomoxenue B llepuonudyeckor cUCTEME XHMHYECKUX 3JIEMEHTOB
J. W. MenneneeBa; crpoeHue aroma; HaxoxaeHue B mnpupone. dusnmueckune u
XUMUYECKHE CBOMCTBA eje3a (B3auMOJICHCTBUE ¢ METAJJIaMU, KUCJIOTaMHU U COJISIMU).
Oxcunpl, rugpokceuanbl u conu xeneza(ll) u sxenesa(Ill): coctas, cBoiCTBaA U noyueHue.

XUMUYECKHUH IKCIIEPUMEHT: 03HaKOMJICHUE C 00pa3iiaMy METAJIJIOB U CIJIaBOB, UX
(bU3MYECKUMHU CBOMCTBAMH; HU3YyUYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEpUAIOB), 0OCOOCHHOCTEN B3aMMOICHCTBUS OKCHUJIA KAJIBIIUS U
HaTpus € BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB); UCCIIEIOBAHNUE CBOMCTB
AKECTKOM BOJIbI; IMpOIECCa TOPEHUS Kelie3a B KHUCIOpOoAe (BO3MOYKHO HMCIOJIb30BAHUE
BHJICOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUSI KAUECTBEHHBIX PEAaKIMi HA UOHBI (MarHusl,
Kanblus, anroMunusd, 1uHKa, xeneza(ll) u xenesa(Ill), menu(Il)); nabmronenne u

14



ONMCAHUE TIPOIECCOB OKpAIIMBAHUA IIJIAMEHM HWOHAMM HATpHs, Kadusg W KalbLUs
(BO3MOXHO HCTOJB30BAHUE BUACOMATEPUAJIOB); MCCIENOBaHNE aM(POTEPHBIX CBOWCTB
TUJIPOKCHUAA ATIOMUHUS U TUIPOKCUAA [IUHKA; PEIICHUE YKCIEPUMEHTAIBHBIX 33/1a4 I10
TeMme «Baxueime MeTauIbl U UX COSTUHCHUS.

Xumus u okpyrcarowan cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 8 nosceoHegHouU
oHcuzHU  yenoseka. Xumus u 300pogve. beszonacnoe ucnonvzosauue eeujecms u
Xumuyeckux peaxyuu 6 oOwmy. Illepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKONO2UYECKOU 2PpAMOMHOCIU. Xumuyeckoe 3azpsi3HeHuUe
OKpYyHcaloweli cpeosvl (npeodenvras oonycmumas Konyenmpayus eewgecms — I1/[K). Ponv
XUMUU 8 peUleHUU IKOTI02UUeCKUX NPOoOJieM.

Ilpupoonvie ucmounuku yeneeooopooos (yeoab, NPUPOOHblU 2as3, He@dmy),
NPOOYKMbL UX nepepabomKu, ux poib 8 ObIMy U NPOMbIULIEHHOCTIU.

Xumuueckuil dKCnepumenm.: usyyeHue oOpa3yo8 Mamepuaios (Cmekio, Cniasol
MeManos, NOIUMEPHbIE MAMEPUATBL).

Me:knpeameTHble CBSI3H

Peanuszamus MEXNpeAMETHBIX CBA3€H NpuM HU3yYeHWH XMMHM B 9 Kiacce
OCYILIECTBIISIETCS Uepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHbIX MOHITHH, TaK
U TIOHATHUM, SBJSIOMIMXCA CHUCTEMHBIMM JJIsi OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LUKJIA.

OO11ue ecTeCTBEHHO-HAYyYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KiIaccuukanus, MNEePUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHHUE, MOJENb, SBICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOIOTHS,
MaTepHUabI.

®dusuka: Matepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, MU30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJCKTPUUECKUN 3apsj, MPOBOJHUKH, MOIYIPOBOIHHKH,
IUDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, 00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpPUCTAUIMUECKas pEIIETKa, CIUIaBbl, (QH3UYECKHE
BEJIMYMHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
CounHue.

buonorus: ¢dotocunres, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHbBIE
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJbI, MOJE3HbIE
MCKOTIaeMbIe, TOTUIMBO, BOJHBIE PECYpCHI.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoOT:

1. JlabGopatopHoe oOOpymOBaHHE | TpUEMBbI oOpaiieHuss ¢ HuMm. llpaBuia
0e30macHoOi paboThl B XMMHYECKOM 1TaO0OpaTOpHUH.

2. OyucTKa 3arpsiI3HEHHOMN MOBaPEHHOM COJH.

3. [Ipu3Haku NpoTeKaHNI XUMHUYECKUX PEAKITHIA.

4. TlonyyeHue KUCIOPOIa U U3YYEHUE €r0 CBOWCTB.

5. [lonydyenue BOAOPOAA U U3YUEHHUE €O CBOWCTB.
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6. IIpuroroBneHne pacTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JI€ pacCTBOPEHHOIO
BELICCTBA.

7. Pemenue »sKcnepUMEHTaNbHBIX 3a7a4 10 TemMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUN.

8. Peakiinu noHHOTO OOMEHA.

9. KauecTBeHHBIE peaklliy Ha HOHBI B PaCTBOPE.

10. [losnyueHne amMmmMHuaKa 1 U3y4€HUE €Er0 CBOICTB.

11. Tlony4yeHune yriaeKkucaoro ra3a i U3y4eHue ero CBOMCTB.

12. Pemenue skcnepuMeHTaIbHbIX 3a/1a4 o TeMe «Hemertamisr [V — VII rpynn u
UX COCITUHEHUI.

13. Pemienue sxcriepuMeHTaIbHBIX 33/1a4 10 TeMe « MeTalIbl U UX COCTUHEHUSY.

[Ipy mnpoBeaeHHH TMPAKTUUECKOW pabOThl KaXIbIii €€ JTam BBINOJHACTCS

oOyuaronumucss ¢ 3IIP Bmecte ¢ yuurtenem W moj ero pykoBojacTtBoM. Ha pocke
00s3aTENbHO BBIBEIIMBAIOTCS MpaBUia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BHUAYy paOOThl, JaeTcs MpaBWUiIbHas 3anmuch (OPMYJI U YKa3bIBaeTcsd ILENb
npoBeeHus padoThl. [Ipu HEOOXOIUMOCTH AAETCs BU3YaJIbHBIN aJrOPUTM BBITOJHEHHUS
3a/laHusl. DTO CIMOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMMCS BBINOJIHSAEMBIX JEUCTBUI U
IIOJIy4YE€HHOT'O pe3yJIbTaTa.

HpI/IMepHLIe KOHTPOJ/IBHO-U3MEPUTECJIbHBLIC MaTCPHAJIBI 10 XUMHUH

Jlis opraHu3anyy TPOBEPKH, ydeTa M KOHTPOJS 3HAHUNA OOYYarOIUXCS IO
peIMeTy MPeAyCMOTPEHbl KOHTPOJIbHBIE PaOOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4ETHI,
IpakTUYeCKHe paboThl, TecTHpoBaHUe. OJAHMM U3 METOAOB KOHTPOJIS PE3YJIbTAaTOB
oOyuenusi oOyuatomuxcs ¢ 3[IP sBnseTrcs Meron NOIMBApUATUBHOIO 3KCIIpecc-
TECTUPOBAHUS C KOHCTPYMPYEMbIMH OTBeTaMH. Ero OTIMYUTENBbHBIMH 4YepTaMH
ABJIIIOTCSL ~ ONEpPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAMBHIyaJIW3allUd  3HAHUM,
CPaBHMUTEIHHO MaJjble 3aTPAaThl BPEMEHHU U TPYJla Ha IPOBEPKY OTBETOB 00YUAIOIIUXCS.

Jns obyuaromuxcs ¢ 3IIP Bo3MOXKHO M3MeHEeHHE (OpPMYJIUPOBKH 3aJaHUN Ha
«TIOIIATOBYIO», aJlanTalusl MpeiaraeMoro oOydarmeMycst TeCTOBOrO (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaja: HCIOJb30BaHWE YCTHBIX U TNHCbMEHHBIX HWHCTPYKIU,
YIOPOIIEHNE JJIMHHBIX CIOXHBIX (POPMYITHPOBOK MHCTPYKIIMM, pelleHue C Omopoil Ha
aJTOPUTM, 00pa3ell, UCIIOIb30BaHNe CIIPAaBOYHON HH(pOpMaIHy.

KouTpoJubHbIe padoThl 110 TEMaM

B paboueii mporpamme npeaycMoTpeHo 9 KOHTPOJIbHBIX paboT:

Kommponvnas paboma Ne 1. IlepBoHauyanbHbIE XUMHUYCCKHE TITOHSTHSL.
XUMHUYECKHUE PJIEMEHTHI. XUMUYeCKHUe (POPMYJIIbl U YpaBHEHUSI.

Konmponvnasa paboma Ne 2. Tlepuonuueckasi cucteMa XUMHUYECKUX AJIIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckasi CBsI3b.

Konmponvnas paboma Ne 4. Kucnopon. Oxcunpl. ['openne. Bogopoa. Kucnotsr.
Comu.
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Konmponvnas paboma Ne 5. O60011eHre CBeICHUHN 0 BaXKHEHIIINX KJlaccax
HEOPTaHUYECKUX COCTUHEHUH.

Koumponvhasa paboma Ne 6. DneKTponuTHUECKAs AUCCOIMAIIHSI.

Konmponvuas paboma Ne 7. Hemerasisl.

Konmponvnas paboma Ne 8. Metasibl.

Koumponvnas paboma Ne 9. VItorosast paboTa 3a Kypc HEOPraHUYECKOM XUMUMU.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«X1UMIMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbpTaThl ocBoeHus obOywatouumuca ¢ 3IIP yueGHoro mpeamera
«XuMus» TOJDKHBI COBMANATh C pe3yJibTaTaMu MPUMEPHON paboueld mporpaMmmbl
OCHOBHOTI0 00111€T0 00pazoBanusi. Hanbosee 3HaUMMbBIMU SIBIISIIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMSI K 0OYUEHHUIO U LIeJIEHANPaBICHHON T03HABATEIbHOM €A TENBHOCTH;

YCTaHOBKA HAa OCMBICJIEHUE JIMYHOTO ONbITA, HAOIIOICHUI 32 XUMHUYECKUMU
DKCIIEPUMEHTAMHY;

OpUEHTalMsd Ha NpaBWIa HWHIWBHIYAIbHOTO M KOJUIEKTUBHOIO O€30IacHOro
MOBEJEHUS IPU B3aUMOJECHCTBUU C XUMHUYECKMMU BEUIECTBAMU U COETUHEHUSIMU;

MPaKTUYECKOE U3YUYECHHE MPOPECCUil U Tpyaa pa3IMyHOro pojaa, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs U3Yy4aeMoro IpEeAMETHOro 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHAIN3a);

YBaXEHUE K TPYAY U pe3ybTaTaM TPYJI0BOM IEATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHMIO JNAJBHEMIIEN HWHIAMBHUIYaJIbHOU
TPaeKTOPUM OOpa30BaHHUA Ha OCHOBE OpPUEHTHUPOBKM B MHpe mpodeccuil U
po(hecCHOHANBHBIX MPEANOYTEHUH, YBAXKUTEILHOTO OTHOLIEHUS K TPYLY;

OCO3HAaHUE CBOETO MOBEICHUS C TOUKHU 3PEHUS ONMACHOCTH WM O€30MAaCHOCTH JIJIst
ceOst WM JIJIs1 OKPY’KaIOIUX;

OCHOBBI 3KOJOTMYECKON KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPUOOPETEHUE OIbITa 3KOJOTUYECKH OPUEHTUPOBAHHOM
MPaKTUYECKOM JAESATENIbHOCTU B )KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE TOCJEACTBUA W HENPUATHE BPEIHBIX MNPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIsl, HApKOTUKOB, KypeHHs) WU UHBIX (GopM Bpena s (U3HUECKOTO U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJYyYCHHBIX B
X0Jie 00y4YeHHs 3HAaHUI B aKTyalbHYIO CUTYallUI0, BOCIONHATH AepUIUT HHPOpMaLUY;

TOTOBHOCTh OTOMPATh U UCIOJB30BaTh HYKHYIO HH(OPMALIMIO B COOTBETCTBUU C
KOHTEKCTOM JKU3HEHHOW CUTyaluu.

METAINIPEIAMETHBIE PE3YJIBTATDBI

Osniadenue ynusepcanbHbIMU YUeOHBIMU NOZHABAM EJIbHBIMU OCUCMBUAMU:

BBISIBJIATH IPUYMHBI U CIEACTBUS MTPOCTHIX XUMUYECKUX SIBIICHUI;

OCYIIECTBJISITh CPAaBHEHUE, KJIACCUPUKAIINIO XUMUUECKUX BEILIECTB MO 3aJaHHbIM
OCHOBAHUAM U KPUTEPUSAM JJIs1 YKa3aHHBIX JIOTUYECKUX OTNEpalnii;

CTPOUTH JIOTUYECKOE CYXKJICHUE MTOCIIE MPEABAPUTEIBHOTO aHAJIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE IPUYMHHO-CIICICTBEHHBIX CBSA3EH;

BBISBIIATH ACHUIIMTHI WMH(POpPMAlUM, JaHHBIX, HEOOXOJMMBIX JIJIS PEIICHHS
MMOCTaBJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh MH(GOPMAIIUIO U3 OAHOTO BUA B APYrou (Tabiuily B TEKCT U
mp.);

co3/aBaTh, IPUMEHSATH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIETTH U CXEMBI
TUTSI peNIeHs YIeOHBIX M TIO3HABATEIBHBIX 33/1a4 C TTIOMOIIBIO TIEAarora;

C MOMOIIBIO MeAarora NPOBOJIUTh XUMUUYECKUN OTBIT, HECIOKHBIM IKCIIEPUMEHT,
JUISl yCTAHOBJIEHUS 0COOCHHOCTEN 00BEKTa U3YyUEHHUsI, TIPUUMHHO-CIIEICTBEHHBIX CBSI3EH
U 3aBHCHUMOCTENH 00BEKTOB MEX Ty COOOM;

C TOMOIIBIO TeJarora WiM CaMOCTOATENbHO (OpMyIupoBaTh O0OOIICHHS U
BBIBO/IBI IO pe3yJIbTaTaM MPOBEAECHHOTO HAOIOICHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKUX TMPOIECCOB U  UX
MOCJIECTBHS;

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WU JAHHBIE W3 WCTOYHUKOB C YYETOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33 TaHHBIX KPUTCPUEB.

Osnadenue yHu6epcantbHbIMU yY4eOHBIMU KOMMYHUKAMUGHHIMU OCHUCMEUAMU:

OpraHU30BbIBATh y4eOHOE B3aMMOJICHCTBHE B IpyIine (ONpenessTh o01ume e,
pacnpenesnsiaTh poiiu, J0roBapuBaTHCS APYT C APYTOM H T. 1.).

C MOMOUIBIO TEarora Wik CaMOCTOATENIBHO COCTAaBJSATh YCTHBIE U MHChbMEHHBIC
TEKCThI C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEPHAJIOB MJIs BBICTYIUICHUS] TIEpe]
ayJIUTOPUEN;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO [EATEIIBHOCTh C
YUYUTEIEM U CBEPCTHUKAMHU; pabOTaTh MHIWBUAYAJIbHO U B TPYIIE: HAXOAUTh oOIiee
pelieHre Y paspemartb KOH(QIUMKTHI HAa OCHOBE COTJIACOBAHMWSI MO3UIIMK M ydeTa
HWHTEPECOB; (OpPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBO€ MHEHHUE;

OILICHMBATh KAYECTBO CBOETO BKJaJa B OOLIUN MPOIYKT, MPUHUMATD U Pa3ACiATh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MPEIOCTABJICHUIO OTYETa MEPe1 TPYMIIOM.

Osnadenue yHu6epcatbHbIMU YUEOHBIMU PECYIAMUCHBIMU OCUCEUAMU:

oOHapyxuBaTh U (HOpMyIHpOBaThH Yy4eOHYIHO TMpoOJieMy, ONpEACNsITh Ielb
y4eOHOM NeSITENbHOCTH;

BJIAJICTh OCHOBAaMH CAMOKOHTPOJI, CAMOOILICHKH, TIPUHSATUS PEIICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEIHLHOM IE€SITEIIbHOCTH;

COOTHOCUTH CBOM JEHUCTBUSl C IJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYILIECTBIISTh
KOHTPOJb CBO€H JEATEIbHOCTH B MPOLIECCE TOCTUKEHUS PE3ysibTaTa, OMNPENECIsATh
CIIOCOOBI ICUCTBUI B paMKax MPEIIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLECHCS CUTYAIMEH;

JlaBaTh AJICKBAaTHYIO OILICHKY CHUTyallud W TMpejjaraTb IUIAaH €€ W3MEHEHUS;

MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEIICHUHN YIeOHON
3a/1auu;

MOHUMATh TMPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblid pe3ybTaT
NEATEeIbHOCTU, ONpPEACNSITh TMO3UTHBHBIE W3MEHEHUsS W HamlpaBJeHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTBHCS K APYTrOMY YEJIOBEKY, €T0 MHEHHIO.
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IHPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe mpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COMNECPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW MpUMEpPHON pabouell NporpaMMoOM, BBIACISIOT: Hay4yHbIC
3HAHWS, YMEHUS U CIIOCOOBI JMEHCTBUM, CHerUpUYecKne i y4eOHOTO MpeaMeTa
«XuMus», BUABL JEATEIBHOCTH IO TMOJYYEHUI0 HOBOTO 3HAHUS, €r0 MHTEPHpPETALNH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIUsIX:

® MIPEJCTABIICHHUE O 3aKOHOMEPHOCTSAX M TI03HABAEMOCTH SIBIICHUI MPUPOIBI,

NOHUMaHuEe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOW HayKd Kak 00JlacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KYJIbTYpbl U MPAKTUYECKON

NeSATEILHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEHHOI'O 0011I€CTBa; MTOHUMAaHUE MECTa

XUMUH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJAJCHUE OCHOBAMU IMOHATUMHOIO anmnapara ¥ CHMBOJIMYECKOTO sI3bIKa XUMUH IS
cCOoCTaBiIeHHs] (OpPMYyJI HEOPTraHWYECKUX BEIIECTB, YPAaBHCHHH XWMHUYECKHX
peakiui (C omopoi Ha ajiropuT™M Y4YeOHBIX JEWUCTBUM); BIaJcHUE OCHOBaMU
xumudeckort HomeHKIaTypsl (IUPAC u TpuBHaIbHON) U YMEHHE HCIIOJIB30BaTh €€

JUIS. pellIeHHs] Yy4eOHO-TIO3HABATEIbHBIX 3a/lad C TOMOIIBI0 YUYUTENs, YMEHUE

UCIIOJB30BaTh MOJIENU IS OOBSCHEHUS CTPOCHHUST aTOMOB U MOJIEKYJ IO

aJITOPUTMY C OTIOPOI HA OMPEICIICHHUS;

® [IPEJCTABIICHHE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C MOMOIIBI0 YUUTEIS

OPUMEHSTh CHCTEMY XHWMHUUYECKHX 3HAHUU JJisi YCTAHOBJICHHUS B3aMMOCBS3EH

MEXIy M3YYEHHBIM MaTEpHAIOM U TPU TMOJYyYEHWW HOBBIX 3HAHUU, a TakKe B

MpollecCe BBIMOJHEHUSI YYEOHBIX 3aJaHU W TMpU pabdoTe C HUCTOYHHUKAMU

XUMHUYECKON nH(pOpMaLINK, KOTOpasi BKJIIOYACT:

BOKHEHUIINE XUMHUYECKUE TMOHATHS: XUMHUYECKHU SJIEMEHT, aToM, MOJICKYJa,
BEIIIECTBO, IMPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOAHAS W HEOJAHOPOAHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJISIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIM 00bEeM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHss),
XUMUYECKasi peaklusi, PpEaKIuu COCIUHCHUS, PpEaAKIUU Pa3OoKEHUs, PEaKIUU
3aMEIICHUs], PEaKIuu 0OMEHa, TEIIOBOM 3(P(GEKT peakiuu, dK30- U IHIOTCPMUUYECKUE
peakuu, pacTBOp, MaccoBasi AOJA XMMHYECKOIO 3JIEMEHTa B COCJUHEHHH, MaccoBas
JI0JI ¥ TIPOTICHTHAsI KOHIICHTPAIIMs BEIIECTBA B pacTBOPE, AJIPO aTOMa, AIEKTPUIECCKUI
CJIOW aTroma, aTOMHasg OpOUTalb, PaJUyC aTOMa, BAJIEHTHOCTh, CTENEHb OKUCICHUS,
XUMHUYECKasl CBS3b, DIEKTPOOTPHUIATEIBHOCTD, MOJSPHAS W HEMOJSIpHAs KOBaJCHTHAs
CBSI3b, MOHHAs CBS3b, METAJUIMYECKAs CBSA3b, KPHUCTANIMYECKas pelieTka (aTomHasl,
WOHHAsl, MeTaJUIMuecKasi, MOJICKYJsipHasi), MOH, KaTWOH, AHWUOH, JJIEKTPOJMUT U HE
ANEKTPOJIUT,  DJEKTPOJUTHYECKash  JUCCOIMAIlMs, pEaKkMu HOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM, OKUCIUTEIb W  BOCCTAHOBHTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHME, JJIEKTPOJIM3, XMMHUYECKOE PaBHOBECHE, OOpaTHUMbIC U
HEOOpaTUMBbIE pEaKIMU, CKOPOCTh XHMHUUYECKOW peakiMu, KaTaJu3aTtop, MpeacibHO
nonyctumas koHrentpanus (I1J1K), koppo3us MeTanaoB, CIjiaBhl;

OCHOBOTIOJIAraloIIMe 3aKOHbI XUMHU: 3aKOH COXpaHeHus1 Macchl, [lepuoanueckuit
3akoH J[. 1. MeHieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUU: aTOMHO-MOJIEKYJISIpHASI TEOPHSs, TEOPHUS AICKTPOIUTHUCCKOM
JIUCCOIIMAIINY, a TaKKe MPEACTABICHHUS O HAYYHBIX METOJaX MO3HAHHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HMCCIEIOBAaHUS BEIIECTB U HU3y4YEHUs
XUMUYECKUX PeaKInii;

® IIPE/ICTABICHHUE O MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULIATEIBLHOCTH), MPOCTBIX M CJOKHBIX BEIIECTB OT
MOJIOKEHUS 37eMeHTOB B [leproanyeckoit cucteme (B MaJbIX MEPUOIAX U TTIABHBIX
MNOATPYINAX) W DBJIEKTPOHHOTO CTPOCHHUS aToMa; yMEHHE OOBSICHSTH CBSI3b
MoJIOKEHUsT  siuemMeHTa B Ilepuonmnueckoid  cUCTEME € YHCIOBBIMH
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB WM 3apsiji
anpa, oOOIIEee YHUCIO DBJIEKTPOHOB), pACIpEACIICHUEM DJIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX IMEPUOAOB, KATUS U KaJbITUS;
KJIACCU(PUIIMPOBATh XHUMHUYECKHE DOJEMEHTHl C OMNOpPOW Ha  OMpeleieHUs
bu3ugecKoro cMpicia MUGPOBBIX JAHHBIX MEPUOANICCKON TaOIHIIBI;

® yMEHHUE KJIacCU(PUIMPOBATH XUMUUECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMHUYECKUE PEaKIMU C OMOPOI Ha CXEMbI; OMPENEIATh BAJIEGHTHOCTh U CTEIEHb
OKUCJICHUS XMMHUYECKHX OJJIEMEHTOB, BHJ XHUMHYECKOW CBS3M U  THII
KPUCTAJUIMYECKOU CTPYKTYpPhI B COCIMHEHHUAX, 3apsAJ]l UOHA, XapaKTep CpPelbl B
BOJIHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUM), OKUCIUTEIh U BOCCTAHOBUTEID
M0 AJITOPUTMY YUEOHBIX JICUCTBUI;

® YMEHHE XapaKTepU30BaTb C OMOPOM Ha cxeMmMy (U3WYECKUE U XHUMUUYECKHE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJIOPO, rpaduT, aiMas3, KpeMHHUI,
a3oT, pocdop, cepa, XJI0p, HATPUH, KaIHIl, MArHUM, KaJablUi, ATFOMUHUI, KEIE30)
U CIOXHBIX BELIECTB, B TOM 4YHUCJIE€ HMX BOJHBIX pPacTBOPOB (BOJAa, aAMMHAK,
XJIOPOBOJOPO, CEPOBOAOPO, OKCUABI M TUAPOKCUAbI MeTaioB I - ITA rpymnm,
amomunusi, meau (II), nuuka, xeneza (II u III), okcuawl yraepona (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), cepwt (IV u VI), cepuucras, cepnas,
a30TUCTas, a30THasA, QocdopHas, yrojbHas, KpeMHHUEBas KHUCIOTa U UX COJIH);
ONMKCHIBATH C OTMOPOM HA TJIaH M KJIFOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEpPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHMUS
MOCJIe TPEIBApUTEIFHOTO aHAJIU3a TO0J] PYKOBOJICTBOM IeJarora, nMpuMeHEHHe
BEII[ECTB B 3aBUCUMOCTH OT MX CBONCTB, BO3MOKHOCTh MPOTEKAHUS XUMHYECKUX
MPEBPAIICHU B Pa3IUYHBIX YCIOBUAX, BIMSHUE BEIIECTB M XUMHYECKHX
MIPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U OKPY’KAIOILYIO IPUPOJHYIO CPENY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alrOpuTMy Y4YeOHBIX JEHCTBUMI
MOJIEKYJIIPHbIE U MOHHBIE YPAaBHEHUs peakiui (B TOM YHUCIE peakUuuid HOHHOTO
oOMEHa W OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKINii), WITIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA M3YUYECHHBIX KJIACCOB / TPYII HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIONINX TEHETUUECKYIO0 B3aUMOCBSI3b MEXK/y HUMH,

® YMEHHE BBIYUCISTH OTHOCHTEIBHYIO MOJIEKYJISIPHYI0O U MOJIPHYIO MacChl
BEILECTB, MAcCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa B COECIMHEHHH, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00bEM ra3oB ¢
omopoit Ha o06mwme GOpMyJibl; YMEHHE MPOBOJUTH PACUETHl IO YpaBHEHUSIM
XUMUYECKUX pEaKIU M HaXOJUTh KOJMYECTBO BEIIECTBAa, O0ObEM U Maccy
peareHToB WJIM MPOAYKTOB PEAKIMU C ONMOpOH Ha oOpasel, alropuTM y4eOHBIX
JICHCTBU;
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® BJAJ€HUE OCHOBHBIMH METOJIaMHU HAYyYHOTO MO3HaHUs (HAOI0IeHNE, U3MEPEHUE,

HKCIIEPUMEHT, MOJICIIMPOBAHNE) MPU U3yUYEHUU BEIIECTB M XMMHUECKHUX SIBICHUN

C OTOPOM Ha aTOPUTM YUYEOHBIX JACHCTBHIL; yMEeHUE cHOPMYIHPOBATEH MPOOIEMy

U TIPEITIOKUTH ITyTH €€ PELICHHs C TOMOIIBIO MeJJarora; 3HaHue OCHOB 0e30macHon

paboThl C XUMUYECKUMHU BEIIECTBAMHU, XUMUYECKOW MOCYJ0W U J1abOpaTOPHBIM

000pyI0BaHUEM;
® HAJIWYME MPAKTUYCCKUX HABBIKOB IUIAHWPOBAHUS U OCYIIECTBIICHUS CIETYIOIINX

XUMHUYECKUX IKCIIEPUMEHTOB MO/ PYKOBOACTBOM YUUTENS C 0OCYKICHUEM IJIaHa

paboThI WIIM COCTaBICHUEM TaOJIUIIbI:

U3yYEHUE U ONHCaHUE (PU3NIECKIX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PUBNIECKUMU U XUMUYECKUMHU SIBIICHUSIMH;

OTIBITHI, WITIOCTPUPYIOIIUE MPU3HAKY TIPOTEKAHUS XUMUYECKUX PEaKIIUil;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMecel;

HOJIy4YEHHUE KUCIOPOJa U U3YyUEHHE €0 CBOICTB;

HOJTyY€HHUE BOJIOPOA U U3YUYEHUE €r0 CBOMCTB;

HOJIyYEHHUE YIIIEKUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB;

MOJIy4YeHUE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIIEHHON MaCCOBOM J0JIEW PACTBOPEHHOIO
BEIIIECTBA;

UCCIIC/IOBAaHNE W OIMCAaHWE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3THUHBIX
KJIACCOB;

pUMEHEHUE UHANKATOPOB (JJakMyca, MeTHIIopanxa u peHondranenna) s
OTIpe/IeNICHUs XapaKTepa CpeJibl B pacTBOpPaX KUCIOT U IIEJI0UEH;

U3yuyeHUE B3aUMOJICHCTBHMSI KHCIOT C MeTallaMH, OKCHJIaMU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOTO METaJUIa APYTUM U3 pacTBOpa COJIH;

uccienoBaHue aMm(poTepHbIX CBONCTB T’UAPOKCUIOB AIFOMUHHUS U LINHKA,;

pellieHue  AKCHEpUMEHTAJIbHBIX  3afad 1o Teme «OCHOBHBIE  KJIACChl
HEOPraHUYECKUX COEAMHEHUNY;

pellieHue  SKCIEPUMEHTAIbHbIX  3aJad Mo TeMe  «OIEKTpOoJIUTHYecKas
JUCCOLIMALUSY;

pelleHne SKCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMe «BakHeilmme HemMeTamuibl U ux
COEJIMHEHUSY;

pelleHne SKCIePUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHeilmme MeTaisl U uX
COEJIMHEHUSY;

XUMHYECKHUE IKCTIEPUMEHTHI, MIUTIOCTPUPYIOIINE IPU3HAKU MTPOTEKAHUS PEaKIIni
HOHHOTO 0OMEHa;

KayeCTBEHHbIE PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HOHBI:
xjopua-, Opomua-, womua-, cyibdar-, docdar-, kapOoHAT-, CHUIMKAT-aHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHus, KajblMs, aJlOMUHHUSA, Keneza (2+) u
xenesa (3+), menu (2+), HUHKa;

YMEHHME TMPEACTABISATh PE3yJbTaThl 3KCIEpUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaMKOB U TaOJIHI] U BBISBIISTH SMIIMPUUECKUE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUiIaMu 0€301acHOro oOpallleHusl C BEIIECTBAMHU, HCIOIb3yEMbIMU
B TIOBCEIHEBHOM XU3HU, a TAaKXKe MpaBUIaMH MOBEACHUS B LEISIX COepeKeHUs
3I0POBbsI U OKPY’KAIOIIEW NPUPOAHOW Cpelbl; MOHMMAaHHE Bpeda (OMacHOCTH)
BO3/ICICTBHS Ha KUBbIE OPTaHU3MBI ONPEACICHHBIX BEIIECTB, a TAK)Ke CIIOCOO0B
YMEHBUIEHUSI M NPEIOTBPAIICHHS WX BpPEJHOTO BO3JCWUCTBHS; ITOHUMAaHUE
3HA4YECHUS )KUPOB, OCIIKOB, YIJIEBOJOB JUUIsl OPraHU3Ma YEJIOBEKA;

® BJAJCHUE OCHOBAMHU XHMHYECKOM TI'PAMOTHOCTH, BKJIIOYAIOUIEH YMEHHE
IPAaBWJIBHO HCIIOJIb30BaTh W3YUYEHHbIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YJOOPEHMs, METAUIbl U CIUIaBbl, MPOAYKTHI IEpepadOTKU
IPUPOJIHBIX HICTOYHUKOB YIJI€BOJIOPOAOB (YIS, IPUPOAHOIO ra3a, HeTH) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha IPOU3BOJCTBE; YMEHHUE MPUBOAUTH IPUMEPHI
IPaBUIBHOTO MCHOJb30BAHMS H3YUYECHHBIX BEIIECTB U MaTEPUaJIOB;

® YMEHHUE YCTAaHABJIMBATH CBA3M MEXIY PEaIbHO HAOIIOAAEMBIMH XUMUYECKUMU
SBJICHUSIMU U MPOLECCAMU, POUCXOIAIIMMHU B MAKpO- U MUKPOMUPE, OOBACHSTH
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX IPEIMETOB C MOMOLIBIO NIE1Arora;

e NpeACTaBi€HHE O cdepax NpodhecCHOHATBHON NeATEIbHOCTH, CBS3aHHBIX C
XUMHENX M COBPEMEHHBIMM TEXHOJIOTHSMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XUMHUYECKON HAyKd; HAJU4ME OIbITa pabOThl € pa3IUYHBIMU HCTOYHUKAMU
uHpopMaMu 1O XUMHUM  (HAYYHO-TIONMYJIApHAs  JUTEparypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOIl HA AJITOPUTM: YMEHHUE OOBEKTUBHO
OLICHMBAaTh MH(QOPMALIMIO O BEIIECTBAX, MX MNPEBPAIICHUSIX U MPAKTUYECKOM
PUMEHEHUU.

TpeOoBaHus K NMpeIMEeTHBIM pe3yJbTaTaM OCBOCHHMS Y4eOHOrO mpeaMera
«XuMHUD», pacnpeaeJeHHbIe M0 FoAaM 00y4eHust

Pesynbratel mo romam (OpMyNIHMpYIOTCS MO NPUHUUIY A00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K roay, YK€ Ha3BaHHbIC B NPEABIAYIIMX IOJax MO3ULHH, KAK
IIPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUMTBIBAKOTCS (pE3ybTaThl OYEPEIHOrO rojia
M0 YMOJIYAaHHIO BKIIIOYAIOT PE3YyJIbTaThl MPEABIIYIIHNX JIET).

8 KJIACC

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHATHH: aTOM, MOJEKYa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJIHAsA), BaJECHTHOCTh, OTHOCHUTENbHAs aTOMHAas W MOJICKYJsipHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTA
B COCIWHEHWU, MOJSPHBIA O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
dNIEKMPOOMpPUYaAmenbHOCMb®,  CTeNeHb  OKHCIEHHS,  XHMHYeCKas  PEaKiys,
KJaccu(puKanus peakIuil: peakluu COCIWHCHUS, PEaKIUU Pa3IoKCHUs, pPEaKIuu
3aMelIeHus], peakiiuu 0OMeHa, 9K30- U IHIOTEPMUUYECCKUE PEAKIUU; Menio8ou 3¢ghghexm
peaxkyuu; SIAPO aToOMa, dJICKTPOHHBIA CIIOM aToma, aTOMHasi OpOuTa b, paguyc aToMma,
XUMUYECKasl CBs3b, MOJISIPHAS W HETOJISAPHAs KOBAJICHTHAsI CBS3b, HOHHAS CBS3b, MOH,

2
31ech u fanee KypcuBOM 0003HAYAIOTCS IIAHUPYEMbIE TIPEIMETHBIE PE3YIbTAThI, KOTOPHIE MOTYT OBITH IOTEHITUAIBHO
JIocTUrHyTH o0yuarommmcs ¢ 3[1P, HO He SBISFOTCS 00sS3aTEIIEHBIMU.
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KaTUOH, aHWOH, PacTBOpP, MaccoBas N0l BemlecTBa (MPOLEHTHAs KOHIIGHTpallus) B
pacTBopE;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHWYECKUX MOHATUM (cMm. m. 1) m
IPUMEHSTH 3TU HOHATHUS IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJI COCTaBieHHUS (OpPMYJT BEUIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUUYECKHUX PEaKLUid, AJIEKTPOHHOTO OallaHca;

OTIPEENIATh BaJIECHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTENIEHb
OKHUCJICHHUSI DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX C OMOPON Ha OMNpEENICHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAJIEKHOCTh BEHIECTB K OMNPEAEIEHHOMY KJaccy
coemMHEeHW 10 (opMmysaM; BUJ XUMHUYECKOW CBsI3M (KOBaJllGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHCHUSX;

MMETh MPEACTABICHUE O CUCTEME XHWMHUYECKUX 3HAHHU, YMEThb C MOMOIIBIO
YUYUTEIIA NPUMEHATh CUCTEMY XUMHYECKUX 3HAHHUM, JJI YCTAHOBJICHUS B3aWUMOCBS3U
MEK]ly U3YUYEHHBIM MaTEpPUAJIOM U MPH MOJYUYCHUH HOBBIX 3HAHUH, a TaKKe Mpu paboTe
C HCTOYHUKAMU XUMHUYeCKOoM uHPopManmu. OpUEHTUPOBATHCA B TMOHIATUSAX U
omnepupoBaTh UMHU Ha 0A30BOM ypOBHE, IPUMEHSATH IIPU BHIIOTHEHUN YUYEOHBIX 3aJIaHUM
U pElICHUHU PacYETHBIX 3a/1ad C OMOPOM Ha aJrOpUTM Y4eOHBIX JCHCTBUN H3y4EHHBIE
3aKOHBI U TEOPHUU: 3aKOH COXpaHeHUs Maccel, llepuonnuecknii 3axkon [I.11. Menneneena,
3aKOH NOCMOSAHCMBA COCMABA, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJISIpHAsI TEOPHS.
CooTtHocuTh 0003HAUEHHUS, KOTOpble MMEIOTCs B Tabnwuie «llepuoguyeckas cucrema
xumuueckux asnemeHToB JI. M. MeHnaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTpPOEHHS aTOMOB XHMHYECKUX OJJIEMEHTOB (COCTaB U 3apsij sjpa, o0OIlee YHcIio
AJIEKTPOHOB U pacipeeieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(ULIMPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHUYECKHUE BEIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIUX B PEAKIUU BEIIECTB, IO
TerioBoMy 3G (}EKTy, MO0 U3MEHEHUIO CTENEHU OKUCIICHUSI XMMHUYECKUX DJIEMEHTOB) C
ONOPOM Ha CXEMBI,

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHME CBOMCTBAa  BEIIECTB
PA3JIMYHBIX KJIACCOB, MOATBEPXKAAsl ONMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHUI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM C OIIOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPALICHUN B PA3IUYHBIX YCIOBUSIX IMOCIHE
MPEBAPUTEILHOTO 00CYXICHUS C TIEeIaroroM;

BBIUUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIPHYI0O M MOJISIDHYIO MAaCChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHYECKOI0 3JIeMEHTa 1Mo (opMyJie COSTUHEHHS; MACCOBYIO JIOJIO
BEIIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM pPEaKIuu C
ONIOPOU Ha aJITOPUTM;

MPUMEHSITH OCHOBHBIE ONIEPAIIUU MBICIUTEIBHOMN AESTEIbHOCTH — aHAIU3 U

CHUHTE3, CpaBHEHHE, O0000IIeHNEe,CHCTEeMAaTH3aIlus, KJaccu(uKanys, BBISBICHHE
MPUYMHHO-CJICACTBEHHBIX CBSI3€M — JUIsl M3YYEHUSI CBOMCTB BEIIECTB U XMMHYECKUX
peakiii; eCTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaOIOJEHNEe, W3MEpPEHUE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (peanbHblil U MblC/IeHHbIL) TIOJ PYyKOBOJICTBOM I€1arora;
CJIEIOBATh MpaBUJIaM TI0JIb30BaHUS XHMHYECKOM IMOCYI0M 1 1ab0paTOpHBIM
o0opyI0BaHUEM, a TAKXKE TIPABUIIAM OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHUH C

24



MHCTPYKIIMSIMU T10 BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKHUX OMBITOB MO MOJTYYEHHIO U
COOMpPAaHHIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJA M KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEICIEHHON MACCOBOU JI0JIE pACTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
MPOBOAUTh XWMHYECKHE JKCICPUMEHTHI MO PACIIO3HABAHHWIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOUIBI0 WHAMKATOPOB (JTakMycC, (eHoddTalenH, METHIOpaHXK H Jp.),
MOATBEPKIAIONINX KAYECTBEHHBIN COCTAB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIC
pEeaKIuy Ha UOHBI) MOJ1 PYKOBOJCTBOM I1€/Iarora.

9 KJIACC
PAcCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHI: XUMUYECKHUI 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb OKHUCIICHMS, XUMHYECKas pPEaKUus,
XUMUYECKasi CBSI3b, Menn1080U 3¢hghekm peakyuu,Mojb, MOJSPHBIA 00BEM, pacTBOP;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, IJICKTPOJIUTHUECKAS AUCCOLMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTalnu3aTop, XuMuieckoe pagHogecue, oopamumbsie U Heoopamumvle peakyuu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUK, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJUIOTponusi, aM()POTEpHOCTb, XUMHUUYECKasi CBSI3b (KOBaJICHTHas,
VMOHHAs, METAJUIMYECKAs), KPUCTAUIMYECKAsl PELIETKA, KOppO3us Memailos, CHIaebl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeneabHo nonyctumas koHuentpamus (ITK)
BEIIIECTBA;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHSTH ATU MOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
MCITI0JIb30BATh 3HAKU M CUMBOJIBI I (PUKCAIIMU PE3YJIbTaTOB HAOIIOICHUH,
COCTaBJIeHUsI (POPMYJT BEIIECTB U YPAaBHEHUN XMUMHUYECKUX PEAKIMH, 3alUCH JAHHBIX
ycioBul 3a1a4. Mcrons3oBaTh 0003HaueHUs, uMeroluecs B [lepuoandeckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJICH B BOJIE JIJIsl BHITIOJTHEHUS 3aJaHU .
ONPENIENATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO0 COCTaBa;, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCIMHEHUM C OTIOPOM Ha OMPEICIICHHS, B TOM YHCIIe CTPYKTYPHUPOBAHHbIEC; BUJIbI
XUMUYECKOM CBsI3W (KOBAJICHTHAsl, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIIMHEHUSX; 3apsiji MOHA MO XUMHUYECKON (opmyse; XapakTep Cpelbl B BOJIHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun KpUCMAaiIuyeckol peueémKku KOHKPEemHo20
eewjecmaa
packpbiBaTh  cMbici  [lepumoamueckoro 3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 MIOHUMAHUE: ONUCHIBAMb U XAPAKMEPU308amb TaOIHUUHYIO HOpMY
[lepuoauyeckoil CHUCTEMBbI XUMHMUYECKHX DJIEMEHTOB: pasjinyaTh IOHATHUS «TJIaBHas
noAarpynmna (A-rpynna)» u «mob6ouHass noarpymnmna (b-rpymnma)», maneie U OoJblIne
MEPUObI; COOMHOCUMb 0003HAYEHUSI, KOTOPhIE UMEIOTCSA B IEPUOIMYECKON TabuIIe, C
YUCJIOBBIMU XapPaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sipa, 00IIee YKMCIIO AJEKTPOHOB U pacipeieiieHue UX MO0 JIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0IME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUUYECKHUX AJIEMEHTOB U
MX COEMHEHUM B Mpejenax MajblX MEPHUOJI0B U TJIABHBIX MOJATPYIII C Y4ETOM CTPOCHUS
UX aTOMOB;
KIacCUu(UIMPOBaTh XUMHYECKHE JJIEMEHTBI, HEOPraHMYECKUE BEIECTBA;
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XUMHUYECKUE peakiuu (10 YKMCIy W COCTAaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TermoBoMy 3 (PeKTy, M0 M3MEHEHHUIO CTENEHEH OKUCIICHHS XUMHYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepPH30BaTh (OMHUCHIBATH) OOIIUE U CIEIU(PUICCKUE XUMUISCKUE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIas ONMUCAHUE MPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C OMIOPOM HA CXEMBI;

COCTaBIISAITh YPABHEHUS AJEKTPOJIUTHUYECKON NHCCOLMALMU KHCIIOT, LIEJIOYEer U
COJICH; TIOJTHBIC M COKpAIIEHHBIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA; ypaBHEHUS
peakIuii, MOITBEPKIAIOIINX CYIIIECCTBOBAHUE T€HETUUYECKOM CBSI3U MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;

MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HX CTPOCHHS;
BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX [MPEBPAIICHUN IIOCIE MPEABAPUTEIBHOIO
00CYXKIEHHUsI C TICAarorom;

BBIYUCIISITH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEUIECTB;
MAaCCOBYIO JIOJII0 XMMHYECKOI'0 3JeMEHTa Mo (opMylie COSTUHEHHS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPaBHEHUIO XUMHYECKOU pEaKIuu C
OTIOPOM Ha aJTrOpUTM;

CJIEIOBaTh NpPaBWJIAM IMOJIb30BAHUA XHUMHUYECKOM MOCYyIOH M Ja0OpaTOPHBIM
o00Opy/noBaHUEM, a TakXKe MpaBuUjaM OOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO U
coOHpaHuIo ra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO ra3a);

MPOBOAUTh PEAKIMU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pPa3IUYHBIX
BEILIECTB: PACIO3HABATh OIBITHBIM MMYyTEM XJIOpHUI- OpPOMHU[-, HOAUA-, KapOOHAaT-,
docdar-, cunukar-, cyabdar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIC ONEpalldd MBICIUTEIBHON JEATeIbHOCTH — aHajdu3 |
CUHTE3, CpaBHEHHUE, 0000I1IeHNE, CUCTEMATHU3AIINIO, BBISIBJIEHUE IPUUYUHHO-CJICICTBEHHBIX
CBSI3€U — JJIsI U3y4YEHUSI CBOVMCTB BEILIECTB U XUMUYECKUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, SKCTIEPUMEHT (PeasTbHBIM
Y MBICJICHHBIN ).
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOJIMMBIX Ha OCBOEHUE KaXJ10i TeMbI Y4EOHOT0O IpeaMeTa « XUMUs»
[TpumepHOIl ananTUPOBaHHOW OCHOBHOM 0OOpPa30BATENBHOM MPOTpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHMUS OOYYAIOLIUXCS C
3aJIEPKKOM TICUXMYECKOTO pPa3BUTHUS, B LEJIOM COBMNAJAIOT C COOTBETCTBYIOIIMM pazieiaoM lIpumepHoil pabodeil mporpaMmebl
y4eOHOT0 npeaMeTa « XUMUs» OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus. [1pu stom Opranuzanms
BIIPABE caMa BHOCUTb HW3MEHEHHUS B COJEpKaHHE M pachnpefereHue ydyeOHOro Marepuana Mo roaaM oOOydeHHs, B
NOCJIEIOBATEIBHOCTh U3YYEHHUSI TEM M KOJMYECTBO YACOB HA OCBOCHHME KAXKIOM TEMBI, ONpPE/IEICHUE OPraHU3alMOHHBIX (OopM
o0ydyeHust U T.m. OOOCHOBAHHOCTh JAHHBIX M3MEHEHUH ompenenseTcss BbIOpaHHbIM oOpa3zoBarenbHON opranuzanued YMK,
WHIUBUIYAIBHBIMU TICUXO(U3MUYECKUMU OCOOECHHOCTSIMU KOHKPETHBIX oOywatomuxcsi ¢ 3IIP, creneHbio OCBOEHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHAALUAMH 110 0TOOPY U aJanTaliy y4eOHOTO MaTepuaia o XUMHH, NpeAcTaBIeHHbIMU B [losicHuTEn HOM
3aIIHCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATHUECKOIO IJIaHUpoBaHUs A oOywarommiica ¢ 3[1P: mepBbIil npeanonaraer
OCBOEHHE MPOrPaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOM — B OT/IEIIbHOM KJlacce.

1-ii BApUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 u B HEmEMI0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsI)

I'Ipumeprle TeMbl, OcHoBHOE coaeprKaHue OCHOBHble BMAbl AeATe/IbHOCTU
pacKpblBaloLME AaHHDIN pa3aen obyuatowmxca

nporpammbl,
M KOJIMYECTBO 4acoB,
OTBOAMUMOE Ha UX U3y4YeHne

Paznes 1.1lepBonavanbubie xamuyeckue nousitusi(20 u)
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Tema 1. XuMus — BakHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTUYEeCKOl JeATe/IbHOCTH
YyeJIOBEKa

(54)

[IpeaMeT XuMHUU. Posb XuMuu 8 HcU3HU Yenosekd. Xumusi 8
cucmeme Hayk. Memodusl NO3HAHUS 8 XUMUU.

Tesa v BewecTBa. PU3MYeCKUe CBOKMCTBA BELECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecu. Cmocobbl
paszesneHus cMeceil. Pu3nvyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKU U yC/I0BUSI NPOTEKAHUS XUMUYECKUX peaKLHil.
3HAaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U pHEéMaMH paboThI B
XUMUY€eCKOH J1abopaTopuHu.

JleMOHCTpauu

1. JlabopaTopHOe 060pyZ0BaHME.

2. Pasnin4Hble BU/IbI XUMHUYECKOH TOCYAbI.

3. 06pasubl Bl EeCTB.

4. Crioco6rl pa3gesieHust cMecelt (GuabTpoBaHuUe, BbIIapUBaHUE,
JUCTUILISALUSA, XpoMaTorpadus).

JlaGopaTopHble M NPaKTUYeCKHe paGoThl

JlabopamopHblie onbimol:

OnucaHue pU3NIeCKUX CBOMCTB BELIECTB.

Pa3pneneHue cMecH ¢ MIOMOLIbIO MarHUTa.

IIpakmuueckue pabomul:

Ne 1. JlTabopaTopHOoe 060py/I0BaHUE U TPHUEMBI Pa6OTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMUYECKOH J1ab0paTOPHH.

Ne 2. QumnCTKa 3arpasHeHHOW NOBapeHHOM Cou
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PackpbIBaTh CMbICJ H3y4aeMbIX HOHATHH C IOMOLIbIO [Ie1arora.

PackpbIBaTb poJib XMMHUH B IPUPO/ie U XKU3HH YeJI0BEKA, €€ CBA3b C APYTUMHU
HayKaMH.

Passin4aTh YKCThIE BELECTBA M CMECH; OAHOPOJHbIe U HEO/JHOPO/IHbIE CMEeCH;

PazsnnyaTe Ppusndeckre U XMMUYECKHE SIBJIEHUS C OOPOH Ha ONpesiesIeHHUs].

OnpefiensTh NPU3HAKK XUMUYECKUX PEAKIIMH U YCI0BUA UX NPOTEKaHUS.

Csie1oBaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKOU MOCY10H U J1JaG0PaTOPHbBIM
o60py/i0BaHUEM, A TAKXKE IPABUJ/IaM 06pallieHUs ¢ XUMUYeCKUMH Bellje-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PAabOT MO,
KOHTpOJIEM Ilejiarora.

[I1aHUPOBATDb U IPOBOAUTH XUMHUYECKUN IKCIEPUMEHT 110 U3YYEHHUIO U
ONMCaHUI0 GU3NYECKUX CBOHCTB BELIECTB, CIOCOO0B pa3fiesleHus cMecel
BelllecTB [0/ PyKOBOACTBOM Ilefiarora ¢ o6Cy»xJeH1eM IJ1aHa paboThl.

Hcnosib30BaTh IPY BBINOJIHEHUH Y4e6HBIX 33JJaHUH U B ITpoLiecce
W CCJIe/l0BATebCKOH 1€ Te/IbHOCTH HAyYHO-TIONYISPHYIO JIMTEPATYPy
XMMHY€eCKOI'0 COZlepKaHUs, ClIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa no/,
PYKOBOZCTBOM Ilejiarora.

BbicTpanBaTh pa3BépHyThIe IMCbMEHHbIE U YCTHBIE OTBETHI C OOPOM Ha
MHGOpPMaIMI0 U3 yYe6HHKA U CIIPAaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3yYeHHbIM NOHATUHHBIN aNapaT Kypca XUMHUH



Tema 2. BemecTBa
U XMMHUYeCKUe peaKiu1
(154)

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3/1eMEHTbI. 3HAKH (CUMBOJIBI)
XUMHUYECKHUX 3J1eMeHTOB. [IpoCcThle U CJI0XKHbIe BelllecTBa.
ATOMHO-MOJIEKYJIIDHOE y4yeHUe.

Xumuueckast popmMyia. BaleHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. 3aKOH NOCMOSIHCME&a cocmaea sew,ecms.
OTHOcuTe/IbHAsA aTOMHasA Macca. OTHOCUTe/IbHAsI MOJIeKYJIApHAst
Macca. MaccoBast /10151 XUMU4Y€eCKOI'0 3/1eMeHTa B COeIMHEHHUH.
dusnyeckre U XuMU4ecKre siBJleHUs. XUMHUYecKas peaKiusl.
[Ipu3HaKu U yCI0BUS IPOTEKaHUsI XUMHUYECKUX peaKIui.
XuMu4ecKre ypaBHEHUSI.

Tunbl XMMUYeCKUX peakIuii (coeiNHEHH, PA3/I0XKeH U,
3aMellleHHUs, 00MeHa).

3aKOH COXpaHeHUs MacChl BelleCTB.

M. B. J/lomoHoC08 — yuéHblli-aHYuKa0neducm.

[OemoHcTpauum

dusnyeckue siBieHus (pacTUpaHue caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCALlUs BOABI U T. [.).

XuMHUUecKue SIBJeHUs (TopeH e CBeYH, pa3jioKeHHUe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue ruapokcua meau(ll), B3BauMogeiicTBYe Kese3a ¢
cepoii, B3auMoJeicTBUe xKeJe3a ¢ pacTBopoM costn Megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHS MacChl.

Na6opatopHbie 1 npakTU4eckne pabotbl

JlabopamopHble onbimbl:

[Ipumepsl dpu3nYeCcKUX ABJIEHNUH (MJ1aBJeHHE BOCKA, TassHUE
JbJ1a).

[IpuMepbl XUMHYeCKUX ABJIeHUH (TpoKaJIuBaHUe MeJHON
IPOBOJIOKH, B3aUMOJeHCTBHUE MeJa C KHCIO0TOMH).

Mogeim aTOMOB U MOJIEKY T

MpakTnueckan pabota Ne3 Mpr3HaKM NPOTEKAHUA XMMUYECKUX
peaKkuui

BblyucneHus

— OTHOCHTEJIbHOU MOJIEKYJISIPHON MacChl BEIL|ECTB;

— MaccoBOU A0JIM XUMHU4YECKOr'o 3JIeMeHTa I10 d)opmyne
CoeJUHEeHMHA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
Hab6JII0/ieHUE, MO/IEJIUPOBAHHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLuu
MBICJIUTEBHOU e TeNbHOCTU (CpaBHEHUE, KJacCuPUKaLs) A/ U3YIEHUS
BELIECTB U XMMUYECKHUX PEaKL[MH C ONOPOI Ha aJIFOPUTM UJIU CXEMY.

PackpbIBaThb CMbIC/ U3y4aeMbIX OHSATHUH U 3aKOHOB U IPUMEHSATb 3TH IOHATHS
MpY OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ ONOPOii Ha IJIaH U
KJII0Y€eBBIE CJIOBA.

PazsinyaTh GU3UYECKHE U XUMHUYECKHE SIBJIEHUs], 06bSICHATD UX CYIIHOCTb C TOYKU
3peHMs aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C ONOPO Ha ONpe/ie/IeHUs] U CXEMBI.

OnpeesiTh IPU3HAKKA XUMUYECKUX PEAKIUH, YCI0BUS UX IPOTEKAHUS.

OOGBSCHATD CYLUIHOCTb GU3NYECKUX U XUMHUYECKUX SIBJIEHUN C TOYKHU 3pEeHUS
aTOMHO-MOJIEKYJ/ISIPHOTO YYEHHUS C HCII0/1b30BaHUEM BU3YaJbHON OINOPBI.

KnaccuduunpoBaTh XMMHUYeCKHe peaKuy (110 YHUC/IY U COCTABY pearupyroiinx 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaBisATb GOpPMYJIbl GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpeessTh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha a/IFOPUTM y4eOHbIX
IEeUCTBUH.

PaccTaBiATh K03$$HULIMEHTD] B ypaBHEHUAX XUMHUYEeCKHX PeaKL1H C 0nopoi Ha
aJITOPUTM y4eOHBIX JeHCTBUM.

CriejoBaTh NpaBUJIaM [10J1b30BAHUS XUMUYECKOM NOCY10H U JJaGOPaTOPHBIM
060pyZi0oBaHHEM, @ TAK)Ke IPAaBUJIaM 06PalleHHUs C BellleCTBAMU B COOTBETCTBUU
C UHCTPYKIMSIMH 10 BBIIIOJIHEHHUIO JJAGOPATOPHBIX XUMUYECKUX OTBITOB MO/,
KOHTpOJIEM Tlejiarora.

Hcnonb3oBaTh NpH BBINOJHEHHH Y4e6HBIX 33/JaHUH U B ITpoliecce
HCCJIel0BATENbCKOH JIeTEbHOCTH
Hay4HO-TONYJISAPHYIO JIUTEPATyPy XMMUYECKOTO COZlepKaHHUs, CIPaBOYHbIE
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKOBOCTBOM Ile/iarora.

BbIcTpanBaTh pa3BEPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONTOPOI Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoOB, TPAMOTHO
WCI0JIb30BaTh U3yY€eHHbIH MOHATHUHHBIN allapaT Kypca XMMUU

Paszpen 2. BaxHelilue npeAcTaBuTe/ I HeOpraHudeckux Bemects (30 y)
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Tema 3. Bosgyx. Kucnopogp,.
MoHaThe 06 okcnpax

(54

Bosayx — cMechb rasos. CocTas Bo3zyxa.
Kucsopos, — 3JileMeHT ¥ IPOCTOE Bellje-
cTBO. 030H — a//10mponHas Mooudukayus Kuca1o0pooa.

Haxox/ieHHe KUcJI0po/ia B IpUpoie, U3UIeCKHE U XUMUYeCKHe

CBOMCTBA (peaKLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HUKHOBEHM U IpeKpalleHus ropenus. [lonsaTue

06 OKCHAX.

Cnocobbl nosyveHus Kucsopoda e 1abopamopuu u
npomvluiienHocmu. [lpuMeHeHue kucaopoza. Kpyrosoport
KHCJI0PO/ia B IPUPO/JE.

Tensnos01l agpghexm xumuyeckotl peakyuu, NOHsIMUE 0
mepMOoXuMu4ecKkoMm ypasHeHuU, 3K30- U SHAO0TePMHUYECKUX
peakuusx.

Tonaueo (Hegpmv, yeoab u memat). 3azpsizHeHue 8030yxa,
cnocob6sl e2o npedomepaweHus. YcuaeHue napHUK08020
agpdpexkma, paspyuieHue 030H08020 CA03.

JAemoHcTpauum

B3aumopericTBre docdopa, cephl U xKesie3a C KHCI0PO0M
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpezenieHre cofepxKaHUA KUCJI0POAa B BO3JyXe.
OnbITEL, 1EMOHCTPUPYIOLIHE YCJI0BUSI BOSBHUKHOBEHUS U
NpeKpalieHUs TOpeHus.

Na6opatopHbie 1 npakTU4eckne pabotbl
JlabopamopHulii onbim:

O3HakoMJIeHHe c 06pa3naMu OKCH/AOB.
Ilpakmuyeckas paboma:

Ne 4, [TosiyyeHue KUCJI0POAQ, U3yYeHHe ero CBOMCTB.

BbiqyucneHusi

— MOJIEKYJ/ISIPHO# MacChl KMCI0PO/ia U 030HA HA OCHOBAHUH

ATOMHOM MacChl XUMUYECKOTO 3JIEMEHTA

30

PacKkpbIBaTb CMBICJI U3y4aeMbIX NOHATUHN U IPUMEHSATb 3TU NOHSATHUS IPU
OTHMCAaHUU CBOMCTB BellleCTB U UX NTpeBpalleHUH C UCII0/Ib30BaHUEM OTNIOPHBIX
CJIOB Y KJIMLIE.

XapaKkTepHu30BaTh (ONMUCHIBATB)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB BO3/yxa, PU31UeCcKUe U XU-MHUYeCKHe CBOMCTBA KUCJI0PO/ia, CIIOCOObI
ero IoJiy4yeHus, IprMeHeHUe U 3HaueHue B [IPUPO/ie U XKU3HU YeJloBeKa.

CpasHusambs peakyuu 20peHust U Med/1eHHO20 OKUC/IeHUs C Ipe/iBapUTeTbHbIM
o6 CcyKJeHueM IapaMeTpPOB CPAaBHEHHUS.

Co6upaTb NpHUGOPEI JJ14 MOJyYeH s KUCI0po/a (BbITECHEHHEM BOJIbI U
BO3/yxa).

PacrnosHaBaTh ONBITHBIM NYTEM KUCI0POZ N0, KOHTPOJIEM NeAarora.

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY /IS COCTaBJIeHUs! GOPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUHM XUMUYECKHUX PeaKIUH ¢ yyacTHeM KHUCI0poAa.

O6BbACHATD CYIHOCTb 3KOJIOTHYECKUX TPOGJIeM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnezoBaThb NpaBUJIaM 6e30MacHON paboThel B 1Iab0paTOPHUHU IPU UCIOIb30BaHUU
XUMHUYECKOH MOCy/ibl U 060pyL0BaHUA 110/ KOHTPOJIEM [1e/Iarora, a Takxke
npaBu/IaM o6palleHus C TOPIOYMMH BellleCTBaMHU B ObITY.

[l1aHMpOBATE U OCYLIECTB/IATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAGJIIOEHNS, ieJIaTh BbIBO/bI 10 pe3yJibTaTaM 3KCIIepUMeHTa Mo/
PYKOBO/ZCTBOM Ile/iarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymie.

Hcnosib30BaTh MPpU BBINOJHEHUH Y4e6HBIX 33/JaHUH U B TpoLiecce
HCCIe/l0BaTebCKOH JeITeTbHOCTH HayYHO-ONYJISIPHYIO JIMTEPATYPY
XMMHUYECKOT0 COJlepaHusl, CpaBOYHbIe MaTepHuaJibl, pecypchl MHTepHeTa o/,
PYKOBO/JCTBOM Ile/larora.

BoicTpanBaTh pa3BépHyThle MHCbMEHHbBIE U YCTHbIE OTBETHI C OIOPOH Ha
“HbOPMaLMIO U3 yYeOGHMKA U CIIPABOYHBIX MAaTEPHUAJIOB C OITOPOH Ha IUIaH,
rPaMOTHO UCNOJIb30BaTh U3Y4YEHHbIN NOHATUHHBIM annapaT Kypca XMUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KUC/IOTAX U COJISAX

(54

Tema 5. KosinyecTBeHHbIE
OTHOIIIEHUA B XUMHH
(44)

Bonopos — ajileMeHT M npocToe BellecTBO. Haxox/ieHue B
npupoje, pusnvyeckue U XMMHUYeCcKre CBOUCTBA (Ha mpuMepe
B3aUMOJENUCTBHUS C HEMeTa/lJIaMU U OKCH/IaMHU METAJIJIOB),
NpUMeHEHUE, CNOCOObI NONYYEHUSL.

[loHsITHE O KUC/IOTaX U COJISIX.

JAemoHcTpauum

[losryyeHue, cobupaHue U pacno3HaBaHUE BOJOPOA.
['openue Bopopoaa.

B3aunmopericTBue Bogopoa c okcugom meau(1l).

Na6opaTtopHble U NpakTUYecKne paboTbl
Jla6opamopHulii onbim:

B3auMo/elCcTBUE KUC/IOT C METAJIIAMH.
Ilpakmuyeckas paboma:

Ne 5. [TosiyueHHe BOJOPO/A, U3YUeHHE ero CBOMCTB.

BbiqyucneHusi
— MOJ'IeKyJ'IﬂpHOﬁ MacCcChI BelljeCTBa Ha OCHOBaHHUH aTOMHOH
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosnnuecTBo BewecTBa. MoJjib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIN 06'6EM ra3oB. PacyéThl 10 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCcTpanmsa
06pa31bl BEIIECTB KOJUYECTBOM 1 MOJIb.

BbiqyucneHusi

— 06'b€Ma, KOJIMYECTBa Bell[eCTBa ra3a I10 ero U3BeCTHOMY
KOJINYECTBY BelleCTBa UJIU 00'bEMY;

— 06 bEMOB ra3os I10 YPaBHEHHIO p€aKIU1 Ha OCHOBE 3aKOHa
06'béMHle OTHOI_[leHl/Iﬁ ra3oB

31

PackpbIBaTb CMbIC/I U3y4aeMbIX HOHATHH U IPUMEHSATD 3TH NOHATHUSA NIPU
OINMCAaHUU CBOMCTB BeIleCTB U UX [IpeBpalleHUH.

XapakTepu30BaTh (ONUCHIBaTh) GU3NUECKUE U XUMUYECKHUE CBOUCTBA BOJAOPO/a,
CrocoGbl ero MoJiyyeHusl, IPUMEHEHHE C ONIOPOM Ha IJIaH, KPaTKYIo 3aluCh,
cxeMmy.

Co6upaTb Npru6Op AAJis MOTYYEHHUS BOLOPOA C UCIOJIb30BAHUEM BU3YalbHOU
OIOpBI

Hcnosnb30BaTh XUMUYECKYIO CHMBOJIMKY JIJIS1 COCTaBJIeHUS1 GOPMYJI BELIECTB,
MOJIEKYJISIDHBIX yPaBHEHUH XUMUUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ Ha AJITOPUTM.

CiiefoBaTh MpaBUIaM 6e30MacHON paboThI B 1a6OpaTOPUM IPU UCIOIb30BAHUU
XUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 110/] KOHTPOJIEM Ne/larora., a Takxe
MpaBU/IaM o6palleHus C TOPIOYMMH BellleCTBAMU B ObITY

[l1aHUpPOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHe SKCIIepUMEHTHI,
NPOBOJUTD Ha6JII0/IeHUS, ieJIaTh BBIBO/IbI [0 pe3yJIbTaTaM 3KCIEPUMEHTA 10/
PYKOBOZCTBOM Ileiarora c 06Cy>xJeHueM IJIaHa paboThl, C UCIOJIb30BAaHUEM
KJIMILE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpyInIe.

[11aHUPOBATDb U OCYLIECTBJATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTH HabJII0/IeHHS, /ieJIaTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymnmne

PackpbIBaTbh CMBIC/ U3y4YaeMbIX TOHATHUH U IPUMEHSITh 3TH NIOHSATHS, @ TAKXKe
H3y4eHHble 3aKOHbI ¥ TEOPUHU JJIs1 pellleHHsI pacuyéTHBIX 3a/,a4 C TOMOILbIO
nejarora.

BbIYHCIATH MOJIAPHYIO Maccy BelllecTB; KOJMYEeCTBO BellecTBa, 00bEM rasa,
Maccy BelllecTBa C OIOpOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl MO ypaBHEHHUSAM XMMHUYECKUX PeaKI[Mi ¢ OOpoi Ha
o6pasel, aJIFTOPUTM y4eOHbIX JeWCTBUM: KOJIMYeCcTBa, 06'bEMa, Macchl BellleCcTBa
110 U3BECTHOMY KOJIMYECTBY, 00 BbEMY, Macce peareHTOB UJIM IPOAYKTOB
peaxIyH.

BbicTpanBaTh pa3BEépHYTblE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPON HA UH-
dopManrio U3 yue6HMKa U CIPaBOYHbIX MaTEPHAJIOB, PAMOTHO UCI0/Ib30BaTh
M3y4eHHbIH MOHATUHHBIN alnapaT Kypca XMMHH C IOMOLIbIO [le1arora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBaHMAX

(549)

Boga, ee cocTas, cTpoeHue, MosieKyibl. u3nyecKkre CBOHCTBA
BOJIbl. AHA/U3 U CUHME3 — Memodbl U3y4eHuUsl cocmasda 800bl.
XUMHUYECKHE CBOMCTBA BOAbI

(pa3/ioKeHMe, peaKLMY C HATPUEM, OKCHJIOM KaJlbLiHs,, OKCUJI0M

cepsbl V.
CoctaB ocHoBaHUil. [IoHATHE 06 UHUKATOPAX.

Boda kak pacmeopumes. PacTBopbl. Pacmeopumocms seujecms

8 gode.

HacblujeHHble U HeHACbIWeHHble pacmeopbl. MaccoBasi 10151
BellleCTBa B paCTBOPE.

Poab pacmeopos 6 npupode u 6 scusHu yeaoseka. Kpyzosopom
800bl 8 npupode. 3arpsiaHeHue NPUPOAHBIX BoA. OxpaHa

Y 0YMCTKA IPUPOJHBIX BO/,

OemoHcTpauum

JJ1eKTPOJIU3 BOJbI; CHHTES BO/Ibl; B3AUMO/EHCTBHE BOJIbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BH/leOMaTepHaJIOB).

PacTBopeHHe Bell[eCTB C pa3JIMuYHON pacCTBOPHMOCTBIO.
HccneoBaHye pacTBOPOB KUCJIOT U 11leJI04el C HOMOIbIO
WHJVKaTOPOB.

Na6opatopHbie 1 npakTU4eckne pabotbl

Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PACTBOPOB C OllpeeIEHHON MacCcoBOM
JloJiell pacTBOPEHHOTrO BellecTBa.

BbiyucneHus
— C HUCIIOJIb30BAaHHEM IIOHATHUA «MaCCoOBad A0Jid BellleCTBa B
pacTBOpe»

32

PackpbIBaTh CMBICJ U3y4aeMbIX TOHATHUN U IPUMEHSATb 3TH NOHATHUS IPH
OTMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ IOMOllbIo NleJjarora.

XapakTepusoBaTb pU3HUYeCKHe U XUMHUYECKHEe CBOMCTBA BO/IbI, €€ POJIb KaKk
pacTBOpHUTeJIA B IPUPOJHBIX IPOLECCaX C ONOPOM Ha IJIaH U CXeMY.

CocCTaB/IAITh ypaBHEHUA XUMHUYECKHX peaKL Ui € y9acTHeM BOAbI C OIOPOH Ha
cxXeMy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
MNPUPOAHBIX BOJ, CIOCOOBI OUHCTKH BOJbI OT IPUMecel, Mepbl [10 OXpaHe BOJ,
OT 3arpsiI3HeHUs NocJle NpeABapUTeNbHOTO CTPYKTYPUPOBAHUSA MaTepHraJa.

[I1aHUpPOBATE M OCYIECTB/IATD HAa IPAaKTHKe XUMUYeCKHe IKCIIEPUMEHTHI,
MPOBOAUTH HabGJ/II0leHUs, Aes1aTh Bbl-

BO/ibI 110 pe3yJ/ibTaTaM 3KCIIepUMEHTA 110/ KOHTPOJIeM Nefarora,
HCI0JIb30BaHUEM KIIHILIE.

CrnenoBaTb IIpaBUJ/IaM 6e3011acCHOM paGoThI B 1a60PaTOPUU IPU UCIIOJIb30BAaHUHU
XUMHUYECKOH NOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Neiarora.

[IpoBOANTE BEIUMC/IEHHS C TPUMEHEHUEM IIOHSITHS «KMacCoBasi J10J1s1 BellleCTBa B
pacTBope» ¢ onopoi Ha GOpPMyJIbL.

Hcnosib30BaTh NpH BBIOJHEHUH yueOHBIX 33JJaHUH U B Ipolecce
HCC/lel0BaTeIbCKOH eI TeIbHOCTH HayYHO-IIONY IS PHYI0 INTepaTypy
XMMHMUYECKOT0 COZep>KaHMUs, ClIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
MO/, PyKOBOJCTBOM IeJiarora.

BoeIcTparBaTh pa3BEPHYThIe THCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha
“HOpMalHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaoB, TPAMOTHO
KCII0/1b30BaTh U3y4YeHHbIM NOHATUHHBIN aNlllapaT Kypca XMMUH 11ocj1e
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaa



Tema 7. OCHOBHbI€ KJIACChI
HeopraHu4yecKHx
coeJUHEeHUI

(114)

Kinaccudukanus HeopraHu4YeCcKUX CoeJHHEHU .

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@pomepHble, Heco1eobpaszyujue Ha npumepe okcuda yaaepooa
Il u okcuda asoma Il, HomeHK1aTypa. [lo/1y4eHue OKCUJ0B
(B3aMmopgencTBme C BOAOM, KUCIOTAMMU, LLLESIOYAMM).

OcHOBaHUS: COCTaB, K1accupukanus (1e0494 U
HepacTBOpUMble OCHOBAHMSA), HOMEHK/IaTypa.

KucsoTsl: cocTas, KJ'laCCl/ICI)I/IKaLlI/IH, HOMEHKJIaTypa, (1)H3H‘{€CKI/IB

Y XMMH4YeCcKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMHU Ha IPUMepe COJISTHON U CEpPHON KHUCJIOT),
€noco6bl nosy4erus. Py ak THBHOCTH MeTaJlJIOB.

CoJtu (cpesiHME): HOMEHKJIATYPA, CNOCOObI NOAYYEHUS,
B3aUMO/IeHCTBUE COJIEH C MeTa/lJIaMH, KHC/I0TAMH, 1|eJI09aMHU U
COJISIMM.

['eHeTHYeCcKas CBA3b MeX/Y KJ1acCaMHU HEOPTaHUYeCKHX
coesuHeHul. 'eHeTHYeckue psabl. [loHATHE 06 aMpOTepPHBIX
rUJPOKCHUAAX Ha IPUMepe LIMHKA U aIlOMUHUA. XUMUYeCKHhe
CBOICTBA - B3aUMO/JIEUCTBHE C KUCJOTaMU U 1ieJI0YaMH.
PazyioxxeHue npu HarpeBaHuu.

JAemoHcTpauum

06pa3ibl HeOpraHU4Y€eCKHX BELIECTB Pa3IMYHbIX KJIACCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KMCJIOTHI C OKCUA0M

meau(11).

Peakuus HedTpasusanuu.

BriTecHeHuMe ojHOr'0 MeTaJ/l1a PYTrUM U3 pacTBOpa COJH.

Na6opaTopHble n NpaKTMYeckne paboTbl

Jla6opamopHbie onblmbl:

B3anMo/ielicTBYE KUCJIOT C MeTaJLJIaMH.

[losiydeHHE HEPACTBOPUMBIX OCHOBAHUM.

B3anmopelicTBUe HepaCTBOPHUMbIX OCHOBAaHUH C KHCJIOTaAMU.
Pasnoxenue rugpoxcuga megu(1l) npu narpeBanuy.
Ilpakmuueckas paboma:

Ne 7. PelieHue aKcliepMMeHTa/lbHbIX 3a/1a4 10 TeMe «OCHOBHbIe
KJIaCChl HEOPTaHUYECKUX COeTUHEHU N ».

BbiqyucneHusi
— I10 YPAaBHEHHUAM XUMHUYIECKUX peaKuHﬁ

Ornpeznenenre OCHOBHBIX KJIACCOB HEOPIAaHMUYECKUX COESANHEHHH 1O Ma0NoHy.
CocTaBieHHe CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCANHEHHH Ha
OCHOBE OMpEIENECHUs.

CocTtaBneHne popMyI1 OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COEAUHEHHH 1 Ha3bIBAHUE
HX 110 MEXIyHapOAHON U TPUBHANBbHON HOMEHKIIAType C UCIONIb30BaAHHEM
OIIpe/ieNICHUsI ¥ TAOIUIIBI pACTBOPUMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIICCTB 10 COCTABY U C80UCHEAM C OTIOPOH Ha
OIIpE/IeNICHNSI, CXEMBI M TAOJIHIYy paCTBOPUMOCTH.

CocraBiieHne TaOJINIBI TCHETHIECKHX PSIOB U cXeMBI «I eHeTHdecKas B3auMOCBSI3b
OCHOBHBIX KJTaCCOB HEOPTaHUUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
IIporuo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHUUECKUX CBOICTB
H3y9IEeHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSITCSI C HCTIOJIb30BaHUEM
cxeMsl «I eHeTn4ecKas B3aNMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COEIMHEHUI» 0] pyKOBOACTBOM IIE€/Iarora.

CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUH peaKIMii, WIITIOCTPUPYIOIUX XUMHUECKHE
CBOMCTBA M3y4YEHHBIX KIIACCOB U CNOCOObL NOyYeHUs BEIIECTB H3yYEHHBIX KIIACCOB,
IpyI, a TakXkKe NOATBEPKAAI0IIUX TeHeTHYECKYI0 B3aUMOCBSI3b MEXly HIMHU, C
OTopoii Ha BepOATBbHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocTaBieHre MOJIEKYJISIPHBIX yPAaBHEHUH PeaKIMii 10 CXeMaM C IPeIBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

Brruncnenre no ypaBHeHUSAM XUMHIECKUX PEAKIUA KOJIMIECTBA, 00bEMa, MacChl
BEILIECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOIYKTOB PEaKIMH 110
AITOPUTMY.

[InannpoBaHue 1 OCyIECTBIEHHE HA IPAKTUKE XUMUYECKOr0 SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJCTBOM YYUTEIIS.

DopmynrpoBaHUE BEIBOJOB 110 PE3YJIbTaTaM 3KCHEPUMEHTA C HCIOJIb30BAHUEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C TOMOIIBIO ITEIAroTa M BEIOIHEHHE MPaBHI 0€30I1acHOH paboTHI B
71a00paTOPHH NIPH HCIONIB30BaHUA XUMUIECKOH MOCYBI B 000pyIOBaHUA.
Vcrionb30BaHye P BHITIOJIHEHUH Y4eOHBIX 3a/IaHUH U B ITpoLiecce
HCCIIEA0BATENBCKON NeATEIbHOCTH HayTHO-TIOMYIISIPHOM JINTEPATyphl XUMHIECKOTO
coziepKaHMs, CIIPAaBOYHBIE MaTePHANEL, pecypchl FIHTepHeTa, ocyIecTBIeHIEe BHIOOpa
TI0J] PyKOBOACTBOM TI€arora.

BeicTpanBaHue pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € OMOPOi Ha
MH(DOPMAIIHIO U3 YIeOHHKa U CIPABOYHBIX MaTEPHAIOB, PAMOTHOE UCIIOIb30BaHHE
M3y4EHHOT0 OHATUHHOTO amnmapaTta Kypca XMMHUH € UCIIOJIb30BaHHUEM IIJIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paszaen 3. [lepuoauyeckuii 3akoH u [lepyoanyeckas cucreMa XMuMU4eckux 3sieMeHTOB /I. U. MeHgeneeBa.
CtpoeHue aToMOB. XuMU4ecKas cBA3b. OKUC/INTENbHO-BOCCTAHOBUTEJ/IbHBIE peaKuuu (15 u)
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Tema 8. NepuoanYeCcKuii 3aKOH U
Nepuoguueckan cucrema
XUMUYECKUX 3/IeMEHTOB

A.WU. MeHpgene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKU KJacCCUPUKALUY XUMUYECKUX 3/IEMEHTOB.
[ToHATHE O rPyNNaX CXOAHBIX 3JIEMEHTOB (1L|e/I0YHbIE U
1[eJIOYHO3eMeJIbHble METAJL/Ibl, FaJI0TeHbl, HHEPTHBIE rasbl).
InemeHmbl, Komopble 06pazyrom

amgpomepHbie okcudbl U 2udpokcudbl.

[leproanyeckuit 3akoH U [lepuoaun-deckas cucreMa
XMMHU4YecKkux asieMeHToB /Jl. U. Mengeneesa. [lepuobl, rpyniel,
noArpynnel. PU3n4ecKuit CMbIC/I MOPALKOBOr0 HOMepa
3JleMeHTa, HOMePOB Nepro/ia U IPyIIEL

Ctpoenue aToMoB. CocTaB aTOMHBIX Afiep. M30monbL
dnekTpoHbl. CTpoeHHE 3/1eKTPOHHBIX 060/104€K ATOMOB NePBbIX
20 XMMHYeCcKUX 371eMeHTOB [leprouyecKkoi cucTeMbl

J. . MengeneeBa.

XapaKTepHCTHKa XMMUY€ECKOT0 3/IeMeHTa I10 ero M0JI0KEeHHIO B
[lepuopuueckoit cucteme /. U. MeHeneeBa.
3aKOHOMEpHOCMU U3MeHeHUsl C80liCM8 3/1eMeHMOo8 MA1blX
nepuo0dos u 21a8Hblx N0d2pynn 8 3a8UcUMocmu 0m amoMHO20
(nopsidkogozo) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u [lepuoduyeckoil cucmembl
XUMUYECKUX 3/1eMeHMO08 0151 pa3sumust HayKu U Npakmuku.
/. U. Mendesaeeg — yuéHulii, nedazoz u 2paxc0aHuH.

JAemoHcTpauumn

KopoTkonepuozaHas u gJiMHHONeprUouiHast GOpMbl
[leproanyecKoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB

/. U. MeHeneeBa.

O3HakoMJIeHHe Cc 06pa3liaMy MeTaJlJIOB U HEMETAJLJIOB.

Na6opatopHble u npaKTMYeckne paboTbl

JlabopamopHulii onbim:

B3auMojeicTBUE TMAPOKCHA [IMHKA C pAaCTBOPAMHU KHUCJIOT U
iesioyen
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PackpbIBaTb CMBICJI IEPUOJUYECKOT0 3aKOHA I0/] PYKOBOACTBOM IleJjarora.

[ToHuMaTh cylecTBOBaHHE NEPUOLUIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
3/1eMEeHTOB (U3MeHeHUe PaiIlyCcoOB aTOMOB U 3JIEKTPOOTPHULIATEIBHOCTH) U UX
COeIMHeHUH OT TOJIOXKEeHHS B IEPUOANYECKOM CUCTeMe U CTPOEHHsI aToMa C
HCI0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaB/AIMBATb CBSI3b MEX/Y [10JI0’KeHUEM 3JIeMeHTa B IepUoudeckoi cucteMe
Y CTPOEHHEM ero aToMa (CcoCTaB U 3apsjA A4pa, 06lee YUC/I0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHBIM CJ105IM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHHUs1 CBOWCTB 3JIeMEHTOB U UX COeJHUHEHUH 110
rpynnam 4 nepuogam [leproudeckoi cuCTeMBbI € TOMOLIBIO NTejarora.
XapakTepH30BaTb XMMHUYECKHE 3/1eMeHThI IEPBbIX TPEX IepPHUO/I0B, Kaslus,
KaJIbLIusl 10 UX oJ10>keH U0 B [lepuoaudeckoit cucteme /l. U. MeHieneeBa.

CrnesoBaThb paBUJIaM 6e30MacHOi paboThl B 1a60paTOPHUHU NTPH UCIIOJIb30BAHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

BeicTpanBaTh pa3BépHyTble IHCbMEHHbBIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3yYeHHbIH IOHATUHHBIN annapaT Kypca XMMHUHU 110cCsIe
CTPYKTYPHUPOBaHUsA MaTepHasa C UCII0Jb30BaHHUEM KJIULIE.

HWcnosib30BaTh NpU BHINIOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI yYeOHUKa [T0CIe
CTPYKTYypHUpOBaHUs MaTepHasa, CipaBo4Hble MaTepuaJbl ([lepruoguieckyro
CUCTEMY XUMHUYeCcKUX 3/ieMeHTOB /l. Y. MeHzies1eeBa, Tab 1MLy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HallpsSXKeHU
MeTaJIJIoB).

Hcnosib30BaTh MPpY BBINOJHEHUH Y4e6HBIX 33/JaHUH U B TpoLiecce
HCC/lel0BaTeIbCKOM [ieITeTbHOCTH HayYHO-NONY IS PHYIO JIMTEpaTypy
XMMHMUYECKOT0 COJlepaHHus, CIpaBOYHbIe MaTepHalbl, pecypcbl UHTepHeTa noj
PYKOBO/JCTBOM IleJiarora



Tema 9. XumunyecKkas cBasb.
OKucamtenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

31eKkmpoompuyameibHOCMb ATOMOB XUMUYECKUX 371EMEHTOB.
XuMuyeckas CB3b (MOHHAsA, KOBaJIeHTHAs MOJIAPHAsA U
KOBaJIEHTHAasl HEIOJISIpHAs).

CTeneHb OKUC/IEHHUA.

OKHcIMTeNIbHO-BOCCTAaHOBUTeIbHbIE peakuuu (OBP). [Iponeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUs. OKUCJIUTENN U BOCCTAHOBUTEJIH.

JAemoHcTpauum
OKUCIUTENTBbHO-BOCCTAHOBUTE/IbHBIE PEAKLUU: TOPEHHE,
peakLMu pa3JoKeHus, COeJUHEeHUs

(2 4 B Hemento, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

PacKpbIBaTh CMbIC/ U3y4YaeMblX IOHSTHUH [10/] pYKOBOZCTBOM IeJjarora.

OnpefiessiTh BUJ XMUMUYECKOH CBA3U B COEIMHEHUH C UCTI0/Ib30BAHHUEM CXEM.

Onpefie/1sATh CTENEHb OKUCJIEHUSA XMMHUYECKOI0 3/1eMeHTa 110 GopMy.Jie ero
coeJJMHEHUS C UCMOJIb30BAaHUEM aJIFOPUTMA.

OnpezensiTh 371eMeHT (BeIleCTBO) — OKHUCJIUTEJb U 3JIEMEHT (BeIlecTBO) —
BOCCTaHOBHTEIb.

OGBSICHATD CYLIHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAHOBJIEHHS.

CoCTaBJISITh 3JIEKTPOHHBIN GaJIaHC C Y4ETOM YKCJIA OTJAHHBIX U IPUHSATHIX
3JIEKTPOHOB.

CocTaBJSITh ypaBHEHUE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PEAKIIMHU 10
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHUHU.

Hcnonb30BaTh NPH BHINOJIHEHUH yYeOHbBIX 3alaHUH TEKCThI yyeOGHUKa 110cIe

CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoYHbIe MaTepHasbl (IePUOJUYECKYIO
CUCTEMY XUMHY€eCKUX 37ieMeHTOB /I, . MeHies1ieeBa, TaGIMLy PaCTBOPUMOCTH
KHMCJIOT, OCHOBaHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUHN PSJL HaNpsDKeHUH
MeTaJIJIoB).

MpumepHble Tembl,
pacKpbiBaloLMe AaHHbIN pa3gen
nporpammbil,

M KONIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOE coaep}KaHue

OCHOBHble BUAbI AEATE/IbHOCTU
obyyvatowmxca

Pa3peu 1. BemecTBo U xXuMuyeckue peaknuu (17 u)
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IloBTOpEHUE U YT1yG1eHHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3aKkoH. [leproguyueckasi cucTeMa XUMHUYECKUX
asemeHTOB /I. 1. MeHnfieneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUOI0B, Ka/lus, KaJIbLIUA U UX

COeIMHeHUI B COOTBETCTBUH C OJI0KEHHEM 3/IEMEHTOB B
NepruoJNYeCKON CUCTEMe U CTPOeHHEM UX aTOMOB.
Knaccudukanys ¥ HOMeHKJIaTypa HeopraHU4ecKHX BellleCTB
(MexayHa-poJHas ¥ TPpUBUAJIbHAA). XMMUYECKHeE CBOMCTBA
BellleCTB, OTHOCAIIMXCS K pa3/JIMYHbIM KJ1acCaM HeOPraHUYeCKHUX
COeIMHeHUH, UX TeHeTH4ecKas CBSI3b HeOpraHW4eCKHUX BellecTB.
CTpoeHue BelllecTBa: BU/bl XUMHUECKON CBSI3U U THUIIbI
KPHUCTA/UINYECKUX PEeLIETOK. 3a8UCUMOCMb C80LicMS 8ewjecms 0m ux
cmpoeHusi.

JleMOHCTpauu

1. Mogeu KpUcTalIM4eCKHUX pelIETOK HeOpraHU4eCKHUX BelleCTB.
2. KopoTkonepuoaHas v JIMHHONEpHOAHasA GOPMBI
[leproanyeckol cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. Menaeneena

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX MepUOA0B, Kalus U
KaJIbII¥sl 10 UX NoJioxkeHHU0 B [lepuoaudeckoii cucreme /I. U. MeHgeneeBa c
ONOPO Ha AJITOPUTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HeOPTaHUYeCKHE BellleCTBA U3YYeHHbIX
KJIACCOB C OMOPOM Ha CXeMy, TAGJIHUIy PACTBOPUMOCTH.

OnuceiBaTh 06111Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX peaKIUi € Oopoi Ha cXeMy.

OnpezensaTh BUJ XMMUYECKON CBSI3U U THUI KPUCTALJINYECKOH pelléTKY
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3supoBaTh CBOHCTBA Bell|eCTB B 3aBUCHUMOCTH OT UX CTPOEHHUs TTocje
NpeBapUTEJNbHOTO pa3bopa.

BoicTparBaTh pa3BépHYThIe IUCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOH Ha
rHdopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
KCI0JIb30BaTh U3y4YeHHbIA MOHATUHHBIHN allapaT Kypca XUMHH.

Hcnonb30BaTh PU BBINOJHEHWH Y4e6HbIX 3aJaHUH U B IpolLecce
HCClel0BaTeIbCKOM JieATe/IbHOCTH HayYHO-NIONYJIIPHYIO JIUTEPaTypy
XUMHUYECKOT0 COZlepKaHusl, ClIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa
MO/, PyKOBOJCTBOM IeJiarora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKUX peaKuil
(44)

Kiaccuurkanys XMMUYeCcKHX peakIui [0 pa3/IMYHbIM IPU3HaKaM
(o 4McC/1y M cocTaBy Y4acTBYIOLIMX B peAaKIUH BeIeCTB, N0
mens08oMy aphekmy, no usMeHeHUr cmeneHeli OKUC/IeHUs
XUMUYeCKUX 3/1eMeHMo8, N0 06pamumMocmu, no y4acmuro
kamaauzamopa).

IK30- U 3HOOMepMuYecKue peakyul, mepMoxumMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoli peakyuu. [ToHsimue 0 20M02eHHbBIX
U eemepozeHHbIX peakyusx. [loHssmue 06 06pamumbix

U HeO6PAMUMBIX XUMUYECKUX peakyusix. [[oHsmue o XuMu14eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUHECKOU
peakyuu u no1oxceHue XuMu4eckozo pagHo8ecusl.
OKMCJINTENbHO-BOCCTAHOBUTE/bHBIE PEAKIIUH (3/1eKTPOHHBIN
0aJIaHC OKUCJINTEbHO-BOCCTAHOBUTENbHOH peaKLuH).

JleMOHCTpauuu

1. 3aBUCUMOCTBb CKOPOCTH XMMHUYECKOH PEAKIMH OT PA3JTUIHBIX
dakTopoB.

2. Bo3zelicTBYe KaTaJn3aTopa Ha CKOPOCTh XUMHUYECKOH peaKIHH.
3. [IpuMepbl HEOGPATUMBIX U 06PATHMbIX peaKLHil.

4. CMelleHMe paBHOBECHS] XUMUYECKOM peaKI1u.

Bwriuuciaenus
— KOJIMYeCTBa Bell|eCTBa, 00'béMa U MacChl peareHTOB U1
NPOAYKTOB [0 YPaBHEHUSIM XUMHUY€ECKUX peaKLUi

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHSTb 3TU NOHATHUS MPU
ONHCAaHUU CBOKCTB BelL|eCTB U UX NpeBpalleHH .

KnaccuounupoBaTh XMMUYeCKHe PeaKIMU 110 Pa3/IMYHbIM MPU3HAKAM.

YcTaHaBAIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOH PeaKIMU OT Pa3TUIHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHTEJISI.

[IporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX TPeBpalleHH i B
Pa3JIMYHBIX YCI0BUSIX MOC/IEe TPeABAPUTENHLHON PabOThI.

OnpeensiTb OKUCIUTENb U BOCCTAHOBUTENb B OBP.

CocTaB/IsITh 3JIEKTPOHHBIHN 6GasaHC peaKLUH.

[IpoU3BOUTH BEIYHCIEHHS 10 XHMUYECKUM YPAaBHEHUSIM 110 aJITOPUTMY.

BrIcTpanBaTh pa3BEPHYThIe MHUCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3yYEHHbIH NOHATUHUHBIN aNnapaT Kypca XMMUHU TOCIe
MpeJBapUTEIBLHOTO CTPYKTYPUPOBAaHUS MaTepUaia.

HWcnosib30BaTh NPU BHINOJTHEHUH YUeOHBIX 33/JaHUH U B IIpoIiecce

HCCJIe/I0OBATEbCKOM JIeSITETbHOCTH HAyYHO-TONYJISIPHYIO JIMTEPATYPY

XUMHUYECKOTO COJIep>KaHus, ClIpaBOYHbIE MaTepHasIbl, pecypchl UHTepHeTa

nocJjie KOHCyJIbTAllUM C rieJaroroMm.
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Tema 2. 31eKTpoIMTUYEeCKasA
Aucconyanys. XuMuyeckue
peaknMu B pacTBOpax

(84)

Teopus 3/1eKTPOSIUTUYECKON AUCCOLMALMU. DJEKTPOJIUTHI U
He3JIeKTPOIUThL. KaTHoHBI, aHHOHBL. MexaHu3m duccoyuayuu
geujecms ¢ pasAuvHbIMU udamu xumu4eckol cesi3u. CmeneHs
duccoyuayuu. CuibHbIE U CJ1a0ble 3JIEKTPOJIUTHL.

Peakuuu HOHHOTO 06MEHA, yC/I0BUS UX TPOTeKaHUs. UoHHBIE
ypaBHEHUS peaKUui.

XUMHUYeCcKHe CBOMCTBA KMCJIOT, OCHOBAHUH U CoJiel B CBeTe
npeACcTaBJeHUH 06 3JIEKTPOJUTHYECKOU Aucconnanuu. Cpeaa
pactBopa. [loHsATHE 0 rUAPOIU3E COJIEN.

KavecTBeHHbIE peaKLM1 Ha KATUOHBI

Y aHUOHHI : XJIOPUJ-, 6GpOMU/, HO3UJ-, Cy/IbdaT-, KAPOOHAT-,
cuukaT-pocdaT- aHUOHBI, TUAPOKCH/I-HOHBI KATUOHBI aMMOHHS,
MarHus, KaJbliusi, aJIIOMUHUS, KeJie3a 2+, 3+, IIUHKA,
NPHUCYTCTBYIOLIME B BOAHBIX PACTBOPaX..

JleMOHCcTpauu

JJIeKTpUYecKas MpOBOAUMOCTb PACTBOPOB BelLl|eCTB; IBIXKEHUE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnBITH], WIIOCTPUPYIOLMEe IPU3HAKU TPOTEKAHUS PeaKIui
MOHHOTO0 06MeHa.

OnBbITHI 110 ONIPeIEJIEHUI0 CPE/bI B pacTBOPAx cosiel (xyopua
HaTpus, Kap6oHaTa HATPHS, XJIOPH/IA LIUHKA).

JlaGopaTopHble U NPaKTHYeCKUEe

pa6oThbl

JlabopamopHulii onbim:

Ne8Peak1nu HOHHOI'0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cysnbdara meau(Il)

Y EJI0YH, Kap6oHATa HATPUSA U COJITHON KUCJIOThI, PEAKIUs
HeWTpanu3aluu MexAy THAPOKCHU0M KaJIUs U COJISTHOM KUCIOTOH.
Ne9. KauecTBeHHble peaKLumM Ha MOHbI B pacTBope.

Ilpakmuyeckas paboma:
Ne 1. PelieHue sKcIieprMeHTaNbHBIX 33124 110 TEMe.

Bwruuciaenus
— I10 YPaBHEHHUAM XUMHUYIECKUX peaKum‘/’I

PackpbIBaTh CMBICJ U3y4aeMbIX TOHATHH, & TAKXKe CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONTOPOM Ha CXEMBL.

O06BACHATh IPUYKUHBI 3JIEKTPOIPOBO/I-

HOCTH BOZHBIX PACTBOPOB C MOMOLIbIO MeJarora.

CocTaB/IsITh ypaBHEHUS JUCCOLMALMN KUCIOT, LeJI0Yel U COJIeH, ToJIHbIe
Y COKpalléHHbIE HOHHbIE YPAaBHEHUSI XHMUYECKUX PEaKIUil HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJISATH Ha PAKTHUKE XUMUYECKKE IKCIIEPUMEHTHI,
MPOBOJUTH HABJIIOEHHs, ieJIaTh BBIBO/BI 110 pe3ysIbTaTaM 3KCIIepUMEHTa
MocJie IpeJiBapUTeJbHON paboThI.

Ciien0BaTh paBuJIaM 6e301acHON paboThI B JIAGOPAaTOPUU TPU
HCI0JIb30BAaHUHU XUMUYECKOH MOCY/Ibl U 060PY0BaHUS O/ KOHTPOJIEM
nejarora.

[Ipou3BOAUTH BBIYHCAEHUS 10 XUMUYECKUM YPABHEHHUSIM.

BrIcTpanBaTh pa3BEPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH HA
“HOpMaLHIO U3 y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3yYEHHbIH NOHATUHHBIN annapaT Kypca XUMUH I0CjIe
NpeJBApUTEBbHOTO0 CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh NPU BBINOJTHEHUH YUeOHBIX 33/JaHUH U B IIpoIiecce
HCC/IeJ0BATEIbCKOM J1eSITETbHOCTU HAYYHO-OMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOT0 COJlepKaHusl, ClIpaBOYHbIe MaTepHaJIbl, pecypchl UHTepHeTa
MoCJie KOHCYJIbTAllUH C eJJaroroM.

Pa3gen 2. HemeTasibl U UX coeguHeHUs (24 4)
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Tema 3. O61man
XapaKTepUCTHKA XUMHYeCKHX
3jieMeHTOB VIIA-rpynnsl.
l'asorensl

(44)

O6111aa xapakTepUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEeHHs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIEe /1Jisi HUX CTENeHH
okucaeHus. CTpoeHue U pU3NIECKUE CBOMCTBA MPOCTHIX

BelLeCTB — raJloreHoB. XMMUYEeCKHE CBOWCTBA HA IPUMepe XJI0pa
(B3auMopelcTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH (BOAOPOJOM U
KUCI0poJioM), weaouamu). XiopoBoaopo. CoisiHasi KUCJI0TA,
XUMHYeCKHe CBOWCTBA, ho/1yyeHue, TpruMeHeHre. KauecTBeHHbIe
peakiuy Ha rajloreHuAi-uoHsl. Jelicmsue x1opa u Xxs10pogodopoda Ha
0p2aHu3M 4es08eKd. BaKHeHIIME XJIOPU/Ibl U X HAX0XKJEHHE B
npUpoJe.

JleMOHCTpauu
BujieoMaTepuasbl: raoreHbl U KX COeAUHEHU .
O6pasLbl XJIOPHU/I0B.

JlaGopaTopHble M NPaKTUYeCKHe paGoThl
Jla6opamopHbliii onbim:

Pacrio3HaBaHue XJ10pU/-HOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosiyuyeHHe COJITHON KHUC/IOTBI, U3yYeHHe eé CBOMCTB.

Boruucaenus
10 YpaBHEHHUAM XUMUYECKUX PEeAKI[HH.

O6'BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB HEMETAJIJIOB U UX
coeJMHEHUH B Npe/iesiax MaslblX HEPHUO/0B U IVIaBHbBIX MOATPYII
[leproiu4eCKOl CHUCTEMbI XUMHUY€ECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCI0JIb30BaHHEM CXEMBI.

XapakTepu3oBaTh QU3UUECKHE U XUMUYECKHE CBOHCTBA IPOCTHIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/IA HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesIOBeKa N0C/Ie CTPYKTYPUPOBAaHUS MaTepHaa.

OnpefiesiTh rajJoreH|/i-MOHbI B PACTBOPE C UCI0JIb30BAaHUEM Ta6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATDb U OCYLIECTBJSATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOJeHNs, ieJIaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIIepUMeHTa
MOCJIE MpeiBAPUTENbHON PabOThI.

Tema 4. O6mas
XapaKTepUCTHUKa XUMUYECKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

0611as xapakTepuCcTUKa 371eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTePHBIE /1J1sI HUX CTENEeHU
okucenus. CTpoeHMe U GU3NYECKHe CBOMCTBA MPOCTHIX

BellleCTB — KHUCJIOPO/ia U CepBL.

AnnotponHble MOANPHUKALIMY KUCJIOPO/A U CEPbl. XUMUYEeCKHe
cBoMcTBa ceprbl. BsanMosielicTBHe c HeMeTa/llIaMU - BOZAOPOJIOM U
KHCJIOPO/IOM, MeTa/l/IaMH, KOHIIEHTPUPOBAaHHBIMU a30THOU U
cepHO# KHcoTaMu. CepoBo0poO, cTpoeHue, pusnyeckue

O6'bSACHATD 061e 3aKOHOMEPHOCTH B U3SME@HEHHUU CBOMCTB 3/71eMeHTOB VIA-
IPYINIBI U UX COeJMHEHNUH
C y4ETOM CTPOEHHS UX aTOMOB C ONTOPOH Ha cxeMy "Hi3MeHeHue pasinycoB B
noArpynmnax".

XapakTepu3oBaThb GU3NUECKHE
Y XMMHUYeCKHe CBOHCTBA IPOCTOTr0 BELeCTBA CePhI U eé coeJUHEHUH
(cepoBOmOPO/IA, OKCUOB CEPBI, CEPHON KUCJIOTHI, CYJIbPATOB), CIIOCOOBI UX
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Y XUMHUYeCKHe CBOMCTBa (KPICJ'IOTHble )44 BOCCTaHOBHTeJ’IbeIe). MoJiy4eHHd, IpUMEHeHe YU 3Ha4eHHe B IIpUpoJe U KU3HHU 4YeJIOBEKa C

OKcH/BI CepbI KaK NPeJCTaBUTENN KUCIOTHBIX OKCU/0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KUCI0Ta, PU3UYeCKHe U XMMUYeCKHe CBOMCTBA (0611e Kak OnpesensiTh HaJIW4YHKe cyabdaT-HOHOB B pacTBOPE.

NpeACTaBUTEJIS KJIacca KUCAOT U cneyuduueckue), TpuMeHeHHUeE. OO6'BSCHATD CYLIHOCTD 3KOJOTUY€ECKHUX MPO6JIeM, CBSI3aHHBIX C TepepaboTKoH
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAHUS MaTepUaJa.

Xumuueckue peakyuu, siexcaujue 8 0CHO8€ NPOMbIULIEHHO20 CNOCO6a [I1aHMpPOBATb M OCYLIECTBJATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTHI,
no/y4eHusl cepHol Kuc1omeol. Annapamst u npomekarujue 8 Hux NPOBOJUTH HAGJIHOJEHHS, IeJIaTh BBIBO/bI 10 Pe3y/IbTaTaM SKCIIEPUMEHTA.
npoyecce! (Ha npumepe npou3eo0cmaa cepHoll KUCA0mul). CiiefoBaTh IpaBu/IaM 6e30nacHON paboThI B 1JabopaTOpUU IPU

CoJ1u CepHOM KUCJIOThI, KAYeCTBEHHAs peaKlysl Ha CyJibdaT-HOH. HCIOJIb30BaHUH XHMHUY€ECKOH NOCY/Ibl M 000PYA0BaHHUsI 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U eé coeJMHEHUH B Ipupoje. Xumuueckoe nejarora.

3azpsi3HeHUe OKpyHcarujeli cpedbl coeQUHeHUAMU cepbl (KUCA0MHbIEe [Ipou3BOUTD BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHHUSM I10 JITOPUTMY.
doxcdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI e20 HWcnosib30BaTh MPHU BbINOJHEHUU YYe€6HbBIX 33/JaHUH TEKCThI YIeOHHUK],
npedomepaujeHusl. cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTEMY XUMHUYECKHUX

anemeHTOoB /I. U. MeHzeneeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUU U coJiel B BOJie, 3/IEKTPOXUMHUYECKUH psJ, HaNpsKeHU N
METaJIJIOB).

HWcnosib30BaTh NpHU BHIOJHEHHH YUe6HBIX 33/JaHUH U B ITpoliecce

JleMOHCcTpauu
KoJsnekuuu (BugeoMaTtepualibl): cepa v €€ coeIMHEHUS.
OGyryinBaHMe caxapa HoJ JeHCTBUeM KOHIEHTPUPOBAHHOU CEpHOM

KHCJ/IOTBI. o

Hccie0oBaTe/IbCKOU AeATEeJIbHOCTH HAYYHO-TIONMYJIAPHYIO JIMTEPATYPY
JIaﬁOpaTOleﬂe U NpaKTHYIECKHe paﬁOTBI XUMHYECKOI'o CoZAepKaHu4, ClIpABOYHbIE MaTepUaJibl, pECYypPChbI HHTepHeTa
/Ia60pamoprle onsblmol: nocJjie KOHCyJibTalllU C negarorom

O6HapyxeHHe CyJbdaT-HOHOB.

B3auMozieficTBre pa36aBIeHHON CEPHOU KUCIOThI C IMHKOM.
Boruuciaenus

0 YpaBHEHUSIM XMMUYeCKUX PeaKI1i
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Tema 5. O61mas
XapaKTepUCTUKA XMMHUYeCKHX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEHUA

(74

OO6wuras xapakTepucTUKa 3eMeHToB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIE /IJisl HUX CTEMEeHH
OKHCJIEHUSL.

A3or, pacripocTpaHeHue B pupo/ie, UandecKre U XUMHUUECKHe
cBolicTBa. KpyroBopoT a3oTa B pupo/ie.

AMMuak, ero pusndeckKue U XMMUIeCKUe CBOUCTBA, TOJIyYeHHue U
npuMeHeHue. Coi aMMOHUS, UX PU3UUECKUE U XUMUYECKHEe

CBOﬁCTBa, INpUMEHEeHHeE. KauecTBeHHast peakurda Ha HOHbI aMMOHUA.

A30THas KUCI0Ta, eé pU3nvyecKre U XUMUYeCKue CBoicTBa (061ne
KaK [pe/ICTaBUTeIs KJlacca KUCIOT U cneyugduveckue). Asomucmas
Kucaoma. Hcno/b308aHue HUMpAmos u coiell aMMOHUSL 8 Kayecmaee
MUHEPAIbHBIX YO0OpeHULL

XUMHYeCKOe 3arpsi3HeHUE OKpYKalolleil cpe/ibl COeIMHEHUAMU
a3oTa (KUCI0THBIE 0K/, 3arpsi3HeHNe BO3/[yXa, IOYBbI U
BOJI0EMOB).

docdop, asrromponusie modugukayuu ocgopa, dusndeckue u
XMMHYeCcKHe CBOMCTBA.

Oxkcup pocdopa(V) u pocdopHas kuciora, pusudeckre U
XMMHYeCcKHe CBOHCTBA, noayveHue. KauecmeeHHas peakyusi Ha
docdpam-uoHbL.

HcnoavsosaHue ghocghamos 8 kavecmee MuHepaibHbIX yO06peHUlL
3arpsisHeHUe NPUPOAHBIX BOL0EMOB dpochaTamu.

JleMoHCcTpanuu
Kosneknuu: pocdop 1 ux coeAMHEHUS.

B3sanmozelicTBre KOHLIEHTPUPOBAHHOW a30THOM KUCOThI C MEZIbIO.

JlaGopaTopHble U IpaKTHYeCKHe paGoThI

JlabopamopHble onbimbl:

1. BzauMogelicTBHe cosielt aMMOHUS C H[ET0YbIO.

2. O3HaKOMJIeHHe C 06pa3uaMH a30THBIX U $p0cHOPHBIX YA00pEeHH.
Ilpakmuyeckas paboma:

Ne 10. [TosnyyeHue aMMHUaKa, U3yYyeHHUe ero CBONCTB.

Bwriuuciaenus
10 YpaBHEHUAM XUMHUYIECKHUX peaKLlI/Iﬁ

O6bACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb PU3NUECKHE U XUMUYECKHE CBOMCTBA IPOCTbIX BELECTB
azoTa 41 pocdopa U ux coeJUHEHUH (aMMHUaAKa, COJIE aMMOHHUS, a30THOH
KHCJIOTBI, HUTPATOB, okcuza docdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnocobbl UX MOTYIEHUS, IPUMEHEHUE U 3HAYEHUE B IPUPOJie
Y XKHU3HHU YeJIOBEKA C UCNO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHbI aMMOHHSA U GochaT-UOHBI B pACTBOPE C UCNOJIb30BAaHUEM
Tab/iMLbl "XapaKTepHble peaK[M1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTUYECKUX TPOGJIEM, CBS3aHHBIX C HAX0X/IEeHUEM
coeZlMHeHU a30oTa U docdopa B OKpyKarwlleil cpefe.

[l1aHMpPOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHUe IKCIIepUMEHTHI,
MPOBOAUTH HAGJIIOAEHUS, Ie/IaTh BbIBO/IbI 110 pe3y/IbTaTaM 3KCIlepr-MeHTa.

CrnenoBaThb NpaBu/IaM 6e30MacHON paboThI B 1abOpaTOPHUU PHU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY/ibl U 060pyJ0BaHUS.

[Tpou3BOUTD BEIYMCIEHHUS 110 XUMUYECKUM YPaBHEHHUSIM.

HWcnosib30BaTh MPY BbINOJHEHNUH yUe6HbIX 3aZlaHUH TEKCThI yYeOHUKa,
CIIpaBOYHbIe MaTepHasbl (IepUOANYECKYIO CHCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJiell B BOJe, 3IEKTPOXUMHUYECKUH P/ HaNpsHKeHUH
MeTaJIJIoB).

Hcnonb30BaTh NpH BbINOJHEHWH YYeOHbIX 3a/laHUH U B TpolLiecce

HCCJIel0BATeNbCKOH esITeJIbHOCTH HayYHO-TIONYJIsIPHYO JINTEPaTypy
XMMHY€eCKOr0 CofiepKaHusl, ClipaBOYHble MaTepHuaJibl, pecypchbl UHTepHeTa
10CJIe KOHCYJIbTAIMH C I1€/JaroroM

Tema 6. 0611as xapaKTepuc-
THKa XMMHY€CKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHUH U UX

Yruepog, annoTponHble MogubUKaLUY rpaduT, aaMas.
B3auMojelcTBUE ¢ META/IaMH, HEMeTa/JIaMy,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpoJie, PU3nYecKUe U XUMUYeCKHE

O6'bSICHATD 061e 3aKOHOMEPHOCTH B U3SMEHEHUU CBOUCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH € y48TOM CTPOEHHUs UX aTOMOB.

XapakTepHusoBaTbh pU3HUeCKHe U XUMUYeCcKre CBONCTBA IPOCTHIX BellecTB
yTJlepofia U KpeMHHs U UX coeJUHeHUH (OKCHU/IOB yIepoAa, yroJbHOMN
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coeMHEeHUA
(84)

cBoMicTBa. Aicop6uusi. KpyroBopoT yryiepo/ia B IpUpoOJe.

OKcHAbI yIiieposa, ux GusnyecKre U XMMHA4YecKre CBOMCTBA, UX
JleCTBYeE Ha )KMBble OPraHU3Mbl, 10JIyYeHHE U IPUMEHEHHE.
IKos02uvecKkue npobiembl, cesi3aHHble ¢ okcudoM yeaepoda(lV);
a2unomesa 2/106a1b6H020 NomenJeHusl KAUMama; NapHUKosblil
agppexm.

YrosibHas KMCJI0Ta U €€ coJi, UX U3NUeCKHe U XUMHUYeCKHe
CBOMCTBA, MOJIy4yeHHe U IpuMeHeHHe. KayecTBeHHas peakius Ha
Kap6OHAT-UOHBL

[lepsoHa1abHble NOHAMUS 06 0p2AHUYECKUX BeWecmeax KaK o
coeduHeHUsIX y2aepoda: 0CO6eHHOCMU cocmaea U CmpoeHusl.
IoHsimue 0 6u0/102uYeCKU BANCHBIX BEUJECMBAX: HCUPAX, OE/KAX,
yenesodax. MamepuasibHoe eQUHCMB0 Op2aHUYeCcKuX U
Heop2aHuyeckKux coeduHeHull.

KpemHuli, e2o gpusuueckue u xumuyeckue cgoticmea (Ha npumepe
e3aumodelicmeusi c Memaaaamu U Hememas/aamu), nojyveHue u
npuMeHeHue 8 31eKMpOHUKe.

CoeduHeHus kpeMHUs1 8 npupode. Obujue npedcmas.ieHusi 06 okcude
kpemuus(1V) u kpemHruesoll kucaome. Cunaukamawl, Ux UCNO.16308aHUE
8 6bimy, meduyuHe, npoMblulIeHHOCMU. BaxcHeliwue cmpoumeavHbie
Mamepuasbl: Kepamukd, Cmeka0, YeMeHm, 6emoH, Heae306emoH.
IIpo6.aembl 6e30NACHO20 UCNO1L308AHUS CMPOUMENbHBIX
Mamepuasos 8 n08cedHe8HOl HCUSHU.

JleMOHCTpau MU

Mogzenu KpUCTalJInueCKUX pelléTOoK ajiMasa, rpaduTa, MOJIeKYJIbl
dynnepena.

Ancop6uusi pacTBOPEHHBIX BEIeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeoMaTepuabl: CUIIMKaTHas IPOMBIILIEHHOCTbD.

Mozenu MoJieKyJ1 OpraHU4eCKUX BEeLeCTB.

JlabopaTopHble U IpaKTH4YeCKHe paGoThbl

Jla6opamopHbiil onbim:

KauecTBeHHas peakiysl HAa KApOOHAT-HOH.

IIpakmuyeckue pabombi:

Ne 11. [lony4yeHue yrJeKUCIOTO ra3a U U3y4yeHue ero CBONCTB.
KauecTBeHHas peakijys Ha KAp6OHAT-HOH.

Ne 12. PelteHre 3KcliepMMeHTabHbBIX 33/1a4 10 TeMe «HemeTasnibl».

Bouruucaenus
10 ypaBHEHUSM XUMUYECKUX PeaKLUi, ec/iv OAUH U3 peareHTOB
JIaH B BH/le BOJJHOTO pacTBOpPa C U3BECTHOM MacCOBOM J0J1ei.

KHCJIOTBI, KAp6OHATOB, OKCU/A KPEMHUSI, KDeMHHUEBOU KUCJIOTHI,
CUJIMKATOB), CNIOCO6BI UX NOJIy4Y€eHHs], IPUMeHeH e U 3Ha4eHHe B IpUpo/jie
Y YKM3HH 4YeJIoBeKa.

OnpefensaTb Kap6bOHAT- U CUIMKAT-

HOHBI B pacTBOpe.

OGBSICHATD CYLHOCTb 3KOJIOTUYECKUX TPOGJIEM, CBS3aHHBIX C HAX0X/AEHHUEM
YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.

WinocTpupoBaTh B3aMMOCBSA3b HEOPraHUYECKUX COeIMHEHUH yTriiepoja v
OpraHUYeCcKHX BeleCTB N0/, PyKOBOJCTBOM yYHTEJIA.

[11aHUPOBATh M OCYLECTBJIATh HA IPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHHS, leIaTh BBIBOJBI 110 Pe3y/ibTaTaM 3KCIIepUMeHTa
1ocJie NpeJBapuTeJbHOM paboThl.

CrnesoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU IPU
HCI0JIb30BAaHUH XMMHUYECKOH NOCY1bl U 060PYA0BAHUS.

Hcnonb30BaTh NpHY BbINOJHEHNUH Y4eOHbIX 3aJaHUH TEKCThI yYeOHHKa,
crnpaBoYHble MaTepuaJbl ([lepuoUyecKyro CUCTEMY XMMHUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJiell B BOZe, 37IEKTPOXUMUYECKUH /| HallpsHKeHUH
MeTaJlJIOB) N0C/Ie KOHCYJIbTALMH C 11eJaroroM.

Hcnosib30BaTh PpY BBINOJIHEHUH Y4eOHbIX 3a/JaHUH U B ITpoLiecce
HCC/lel0BaTeIbCKOM [eATeIbHOCTH HayYHO-NIONYJIIPHYIO JIUTEPATYPY
XHMHYeCKOI0 COZlepKaHMs, ClIpaBOYHble MaTepHUaJibl, pecypcel UHTepHeTa
rocJie KOHCYJIbTAllUH C [1eJJaroroM.

Pa3gen 3. Metasibl ¥ ux coeguHeHnus (20 u)

41




Tema 7. O61ue CBOMCTBA
METa//IOB
(44)

O61aa xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBaHUHU HX IT0J10KeHUs B [lepuonueckod cucTeMe XUMHAYECKUX
asieMeHTOB /I. . MeHzesieeBa u cTpoeHus aToMOB. CTpoeHUe
MeTaJl/10B. MeTa/l/indeckas CBs3b U MeTaJlJIn4yecKas
KpUCTa/INYecKasi peléTKa. JJ1eKTPOXUMUYECKUH psaj,
HanpspKeHUH MeTasl10B. PU3nyecKre U XUMHUYECKHe CBOMCTBA
MeTas/10B. 06wue cnocobbl hoayveHuss memasanos. [lonssmue o
KOppo3uu Memas/i08 U OCHO8Hble CNOCOObI 3aujumsl 0m KOppo3uu.
Cnaasvl (cmanv, vyzyH, dropaniomuHull, 6poH3a), UX NpUMEHEHUE 8
6bImy U NPOMbIWAEHHOCMU.

JleMOHCTpauu

O3HakoMJIeHHe C 06pa3jaMy MeTaJJIOB U CILJIABOB, UX
U3UYEeCKUMU CBOUCTBAMU.

Mogesu KpucTaniInyecKux peuéToK MeTalJIoB.
BujieomaTepuasbl: KOppO3Us METAJLIOB.

JlaGopaTopHble M NPaKTUYeCKHe paGoThl

JlabopamopHble onbimbl:

O3HakoMJieHHe ¢ 06pa3LiaMH CIJIaBOB METAJJIOB.

3aBHCHMMOCTb CKOPOCTH peaKIMH MeTaslja C KUCJOTOH OT MPUPO/bI
MeTaslla.

Bouruucaenus
— 110 ypaBHEHUSIM XUMHUYECKUX PEaKIUH, ec/iu 00UH U3 peazeHmMos
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH U IPUMEHSATD 3TH NOHATHUSA NIPU
OINMCAaHUU CBOMCTB BEILeCTB U UX [IpeBpaLleHUH.

O6bACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUSA UX AaTOMOB.

XapaKTepl/I30BaTb CTpoeHHue MeTaJlJIOB, 06LLU/Ie (I)I/IBI/I‘{BCKI/IE U XUMHUYECKHEe

CBOMCTBA METAJIJIOB.

XapakTepu30BaTb 06I1{He CIOCO6BI TOJIyYeHU METAJIIOB [I0CJIe
CTPYKTYpHUPOBaHHUsA MaTepHaa.

CrnesoBaTb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU IPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZbl U 060PYA0BaAHUS.

[IpoM3BOAUTH BBIUMC/IEHUS 10 XUMUYECKUM YPaBHEHHUSIM.

HWcnosib30BaTh MPY BINOJHEHNUH yUe6HbIX 3aZlaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTeMY XUMHUYECKHUX
anemeHToB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIeKTPOXUMHUYECKUH Psifi HAaNPshHKeHUH
METaJIJIOB).

Hcnosib30BaTh IPY BBINOJHEHUH Y4e6HbIX 3a/JaHUH U B ITpoLiecce
HCC/lel0BaTeIbCKOM J1eATe/IbHOCTH HayYHO-NIONYJIIPHYIO JIUTEPATYPY
XHMHYECKOI'0 COZlepaHHus, ClIpaBOYHble MaTepHaJlbl, pecypcbl UHTEpHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALMH C 1elaroroM
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Tema 8. BaxxHeliue
MeTaJLJIbl U MX COeJUHEeHMS
(16 )

lllesounblie MeTasbl. [losoxeHue B [lepuoandeckoi cucteme
XMMUYeCKUX 3yeMeHTOB /I. U. MeH/iesnieeBa, CTpoeHUe aTOMOB.
Haxoxzenue B npupo/e.

dusuyeckue U XUMUYECKUE CBOMCTBA (Ha MpUMepe HATpUs U
KaJsusi). OKCU/Ibl U TUAPOKCH/IbI HATPUS U Kasusl. [[puMeHeHne
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

LllesiouHO3EMENBHBIE METAJIJIBI MATHUH U KaJIbI[UH, CTPOEHUE
aToMoB. [Tonioxkenue B [lepuoanuecKkor cuCTEME XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxzaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelillIMe coeJUHEHUS
KaJbLus (OKCUJL, TUAPOKCHUJ, CoH). KécmKkocmb 800bl U chocobbl eé
ycmpaHeHusl.

Amomunni. [losoxxenue B [leproudeckoil cucTeMe XMMHY€ECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoge. Pusnueckue u XMMHU4YeCKHUe CBOMCTBA. AMbOTepHbIe
CBOWCTBA OKCHJIA U TUPOKCUA.

2Keneso: cocTas, cBoMcTBA U noJiyyeHue. [loyioxkeHue B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, ctpoenue aToMa. Haxox/eHue B npupo/e.
dusudeckue U xuMrudeckue cBoHcTBa. OKCHU/BI, THAPOKCU/bI U COJIA
xese3a(ll)

u xesnesa(lll).

JleMOHCTpauu

B3saumopelicTBue HaTpPUs C BOJOM.

OkpalivBaHUe NJlaMeHU MOHaMHU HaTpHUS U KaJlusl.
OkpaliuBaHUe NJJaMeHW MOHAMU KaJIbLIUSL.
BzauMopeiicTBUEe OKCHA KaJIbI[US C BOJOH.
BusieomaTepualibl: roOpeHUe xeJjie3a B KUCJIOPO/E U XJIope.

JlaGopaTopHble U NpaKTHYeCKHe paGoThl
Jla6opamopHbie onvimbl:

O3HakoMJIeHHe C 06pa3iiaMy aJIFOMUHHUSA U ero CIJIaBOB.
AmboTepHbIe CBOKCTBa 'HAPOKCH/IA AJIIOMUHHS.
KayecTBeHHBIE PeaKl K Ha UOHBI 2KeJie3a.
Ilpakmuueckue pabomut:

Ne 13. PemieHre 3KcliepMMeHTabHbIX 3a/4a4 10 TeMe «MeTasibl».

Bwruuciaenus
10 YpaBHEHUAM XUMHUYIECKHUX peaKuHﬁ.

O6bACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
METAJIIOB B IPyINax U UX COEAMHEHUH C Y4ETOM CTPOEHHUsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB
MEeTaJIJIOB U UX cOeJUHEHUH (OKCUAO0B, THAPOKCU/IOB, COJIel) C 0lTOpoi Ha
CXeMy, CIOCOGBI MX IOJTyYeHUs], TIPUMEHEHHE U 3HaYeHHUE B IPUPOJIe U XKU3HU
YeJsioBeKa.

Pacnio3HaBaTh C IOMOILbI0 KAYeCTBEHHBIX pEAKL[MH HOHbI METAJJIOB (MarHus,
KaJIbIIysl, AIIOMUHUSA, [UHKA, XKeJie3a (2+), )xese3a (3+), Mmegu (2+) ¢
HCII0JIb30BaHUEM TabJ/IMLbI "XapaKTepHble PeaKM1 Ha KATUOHbI".

[11aHMPOBATD U OCYIECTBJATh HAa IPAKTHKE XUMHYECKUE SKCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHS], [eJIaTh BbIBOZbI 110 Pe3y/IbTaTaM 3KCIepUMEHTA.

CnesoBaThb NpaBUJIaM 6e30MacHON paboThl B 1a60paTOPHUU TPU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BaHUS.

[Ipon3BOUTE BEIYMCIEHUS 10 XUMUYECKHUM YPAaBHEHUSAM.

BbicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOM Ha
rHopMalHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BAaTh U3yYeHHbIA MOHATHUHHBIHN alllapaT Kypca XUMHUH.

HWcnosib30BaTh pY BBINOJHEHHUH YUe6HBIX 3a/JaHUH U B ITpolLiecce
HCCJIel0BaTeNbCKOH esITeJIbHOCTH HayYHO-TIONYJIsIPHYIO JINTEPaTypy
XMMHYeCKOI0 COZlepKaHMs, ClIpaBOYHble MaTepHUaJibl, pecypcel UHTepHeTa
1oCJIe Ipe/iBapUTeNbHON KOHCY/IbTALMH C 1e1aroroM

Paszpen 4. Xumus U oKpy:xawuas cpeaa (3 4)

Tema 9. BemiecTBa u
MaTepHaJIbl B XKU3HU
4YesIoBeKa

Hoevle mamepuasibl U mexHos102uu. Beluecmea umamepuassl 8
noecedHesHoOU HcU3HU Yes08eKka. Xumus usdopoebe. Be3onacHoe
ucnos1b3o8aHue sewjecme U Xumuveckux peakuulj 8 6b1my.

XapaKTepI/IBOBaTb POJIb XMMHH B pa3JIMIHBIX c(l)epax AeATeJIbHOCTHU moaeﬁ,
OCHOBHBI€ BellleCTBa U MaTepHaJibl, IpUMeHsAeMble B 2)KU3HU COBPEMEHHOT O
4yeJioBeKa.
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By IIpupodHbie ucmovHuku y2a1e8000p0dos (y20.1b, npupodHblil 2a3, O6BbACHATD YC/10BUSA 6€301aCHOT0 UCII0JIb30BaHUA BELeCTB U XUMHYECKUX

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

npombluLIeHHOCMU. AHanu3MpoBaTh U KPUTHYECKU OLleHHBATh MHGOPMAIIUIO O BJAUSHUU

OcHosbl 9Ko102uYecKol 2pamomHocmu. Xumuveckoe 3a2psi3HeHue MPOMBILIJIEHHOCTH, CeJIbCKOr0 X0351MCTBA, TPAHCIIOPTA U JIp. HA COCTOsSIHUE
okpyscaroujeli cpedst (npedesbHo donycmumas KOHYeHmpayus OKpy»Kalollei cpesbl.

sewecme — II/K). YMeTb 0Kka3bIBaTh [I€PBYIO IOMOILb IPYU XUMHUYECKUX 03KOraX U OTPaBJICHUSAX.
Posab xumuu 6 pewieHuU 3K0.102u4eckux NPoo.aeM. [IpuHUMATB y4acTHe B 06CY>K/J€HUU MPO6JIeM XUMUUECKON U 3KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO TO3UIIUIO 10 TPOoGIeMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pelleHus C OIopoi Ha UHPOPMALHIO U3
y4yeOGHHKa U CIpaBOYHbIe MaTepHaJIbl, pecypcbl UHTepHeTa.

[Ipy pa3paboTke paboyeld MPOrpaMMbl B TeMAaTHYECKOM IJIAHMPOBAHUHM [IO/DKHBI OBITh YYTEHbl BO3MOXXHOCTH HCIOJIb30BAaHMS 3JIEKTPOHHBIX (IUPPOBBIX)
06pa3oBaTe/IbHBIX PECYPCOB, ABISIOLIMXCSA y91e6HO-MeTOAMYEeCKMMU MaTepHraiaMi (MyJIbTHMeAUHHbIe IPOrpaMMbl, 3J1eKTPOHHbIE YYe6HUKH U 33/JaYHUKH, 3J1eEKTPOHHbIE
6U6JMOTEKH, BUPTYaJbHble JJaGOPaTOPUU, UTPOBbIE NPOrPaMMbl, KOJLIEKIMY UGPOBBIX 06pa30BaTebHBIX PECYPCOB), UCIO/Ib3yEMBIMU /ISl 00y4e HUSI U BOCIIUTAHUS
Pa3JIMYHBIX IPYII [10/1b30BaTeJEH, IPe/CTaBJIEHHBIMHU B 3JIEKTPOHHOM (UPpPOBOM) BH/IEe U peaTU3YOLMMU AUAaKTHIecKre Bo3MoxkHOCTH UKT, cogepxaHre KOTOPBIX
COOTBETCTBYET 3aKOHOZATENbCTBY 00 06pa30BaHUH.

2-7 BAPHAHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoif BapuaHT NpuMEpHOr0 TEMaTUYECKOTrO TUIAHUPOBAHUS HCHOJb3yeTcs, eciu oOydarommecs ¢ 3[IP momywaror
o0pa3zoBaHKe B OTAEIBHOM Kilacce. B 1aHHOM BapuaHTe npejjiaraercs:

- U3y4YEHHEe MaTepHalia KpyIHbIMU OJIOKaMUu;

- omepexaroliee 00y4eHue;

- BO3MOKHOCTh MPUMEHEHHUSI 3HAHUH B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM MO0 aHAJIOTUH OT OOIIMX CBOMCTB Pa3IMUHbIX
KJIACCOB BEILIECTB K OOIIMM M CcreU(PUUECKUM CBOMCTBAM KOHKPETHBIX BEILECTB), YTO YBEIUUYMBAET JOJIO0 CAMOCTOSITEIbHOCTU
o0y4aromuxcst Mpu U3y4YeHUH HOBBIX TEM.

CobOntomaeTcst  JOTMKA  W3Y4YEHHMS  BEIIECTB —  CBOMCTBA  BEUIECTB  ONPENENSAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPUILIATEIBHOCTHI0, XUMUYECKON CBS3bI0 U CTPYKTYPOU BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAJUNIMYECKHUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOCHHE BEILIECTBA, BAXKHEHIIINE MTPEACTABUTENH MPOCTHIX U CIOKHBIX BEIECTB, XUMUYECKUE PEAKIIIH).

W3MeHeHune niaHupoBaHus 1Mo pa3zesiaM U TeMaM COCTOUT B CIIEYIOIIEM:

- U3Y4YE€HHE OCHOBHBIX BOIPOCOB HEOPTraHMYECKONW XMMUU OCYIIECTBIISIETCS B 8 Kilacce, OOJbllie BpEeMEHU BBIJEISIETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8- mepenocsarcst TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XUMUUYECKUX peakiuii',
"DIIeKTpOAUTHYECKAs AUCCOUUaNNs. XUMHUECKHE PEaKIMU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: teMa «Metawib» niepen «Hemertamnamuy, T.K. oOydaronuecs ¢ 3[1P Gosbliie 3HaKOMBI €
METaJUIaMH U JIEr4e XapaKTEPU3yIOT X [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepacrpeiesieHue CoJIepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcsl HA KOHKPETHBIX MPHUMEpax NIPyrux tem). Tema
"XuMHs U OKpysKaroias cpefa’ paCKpbIBa€TCS Ha KOHKPETHBIX MMpUMeEpax B pazjaenax "Mertaibl U ux coeaunenus”, "HemeTanbl
IV-VII rpynm u ux coenuneHus";

- oOOBeIMHEHUE TeM (J1aeT 00JIbIlle BO3MOKHOCTEMH JJI MCII0JIb30BaHMs CPABHEHHMS — CXOJICTBA U OTJIMUUiA; TeMa «Kucnopoay
u TeMa «Bomopon»);

- BbIIesIeHHe oTAeNbHbIX TeM (Tema «IlepBoHavyanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBaX»). BrlieneHue B OTAEIbHYIO
TEMy, B KauecTBe "OyKBaps 0 OPraHM4EeCKO XUMHUHU", 1ae€T BO3MOXKHOCTb YIiyOJsTh HOHITHS: ONpPEAEIICHUS, KIacCU(PUKALIHS,
OCHOBaHMS Uil Kjaccu(UKaluu, HOMEHKJIAaTypa, oOllrue CBOWCTBA BEUIECTB, CTPYKTYpa BEIECTBA, COCTaBIeHUE (POpMYI IO
oO1eit opMyIie U o HA3BaHUIO, HA3bIBAaHHUE BEIIECTBA 110 popMylie. B 3ToM ciiyyae mporpaMMHBINA MaTepuall U3 XapaKTePUCTUKU
IVA moarpymnmbl MOXHO JOHECTH HE (PparMEHTOM KapTHUHBI «OPraHUYECKHE BEIIECTBa», a KaK 4acTh 1esoro. Moxker ObITh
BbIIesieHa TeMa «[IpakTukyM» B KOHIIE IEPBOTO U BTOPOTO TOJ0B OOyUCHHUS.

TemaTHuyeckoe JIAHUPOBAHHE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 rona o0y4yeHus)

Temsr

KoamgecTBo wacoB

B Tom umcne

Ha KOHTPOJIbHBIE
paboTst

Ha MPaKTHYECKHe
paboThI

HaszBanus pabot

Paznen «[lepBoHavabHBIC XUMUYECKUE TIOHATHSY, 149

Xumus — BaskHas 001aCTh

1

2

I[Npaktuueckas pabota Nel « JlabopaTtopHoe 000pyA0BaHHE U TIPHEMBI

oOpaIeHus ¢ HIM
[pakTuueckas padora Ne2 «OuncTKa 3arpsi3HEHHON TOBapeHHOH conun"

CCTCCTBO3HAHUA U HpaKTH‘{eCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

2. BemecTBa 1 XUMHYECKHE PEAKIHN. 7 - 1 IMpaxTnaeckas padora Ne3 «[Ipr3HaKH MPOTEKaHUS XUMIYECKIX PEAKIII)
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas padora Nel «llepBoHadabHbIE XUMUYECKHE TIOHATHS, XUMUIECKHE
XAMAN (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON TTOBApPEHHOU COJII»

Pasnmen «HepI/IO,III/I‘IGCKI/Iﬁ 3aKOH U IE€PUOANICCKasA CUCTEMA XUMHUYICCKUX 3JIEMEHTOB I[I/I Menzeneena. CTpOBHI/Ie aroma. XuMHu4ecKas CcBi3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHBIE peakuumn», 154

4. Crpoenue atoma 7 1 - KonTponsHas pabora Ne2 «[lepromiaeckast cHcTeMa XUMHYECKHX SJIEMEHTOB
J.J. MenneneeBa. CtpoeHue aTomMay
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[lepuoanueckuil 3aKoH 1

MepUOANYECKast CHCTEMA XUMHYECKUX

snemenToB J[.U. Menzaeneesa

5.CtpoeHue BeniecTB. XUMHUYECKas 8 1 - KonTponsHas pabora Ne3 «Xumudeckas CBA3b»

CBSI3b.

OKHCIHTETEHO-BOCCTAHOBUTEIILHBIE

peaxnuu

Paznen «Baxueilimue npecTaBUTeNN HEOPraHUYECKUX BELIECTBY, 354

6. Kucnopon. Bomopon. 14 1 2 [paktnueckas padota Ned «IlomyueHne KUCIOPOAA U U3YUECHUE €TO CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
Kontponshnas padora Ne4 «Kucnopoa. Bogopon»

7. Bona. PacTBOpEL. 5 - 1 [paktiueckas padora Ne6 « [TpuroroBieHue pacTBOPOB € ONPeNeICHHOM
MaccOBOH J10JIell paCTBOPEHHOT'O BEILIECTBA

8. Teopust HNEKTPOIUTHIECKON 5 - -

JICCOLMAIIAI

9. BaxHeiirme K1acco 11 1 1 KontponpHas pabota Ne5 «OCHOBHBIE KJIacChl HEOPTaHUIECKUX COCTMHEHHIN»

HEOPraHUYECKHX COCIMHEHUI [paktiueckas padota Ne7 «PemieHne scKCiepuMEHTANBHBIX 3aa4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTAaHNIECKHUX COEIHMHEHUI

Paznen «BemiecTBO 1 XUMUYECKUE PEeaKIUn», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYECKHX PEaKIHit

9 KJIACC
Tembt KonnuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJIbHBIE Ha MPaKTHYECKHe
paboThI paboThI

Paznen «IloBropeHwue u yrinyOiaeHne 3HAHUH OCH

OBHBIX Pa3AeiioB Kypca 8 kimacca <(BeH.{eCTBO 1 XUMHUYCCKUE pEaKIUn», 104

[ToBTOpeHHUE U yriayOaeHne 3HaHHH 10 1 2 IMpaxTnaeckas pabora Ne 8 «Peaknny HOHHOTO OOMEHa»

OCHOBHBIX pa3/iesioB Kypca 8 kimacca [IpakTnueckas padora Ne9 «KauecTBeHHBIE pEaKIIUH B PACTBOPE
KontponbsHas pabota Ne 6 «I7IeKTpOTUTHYECKAS AUCCOIHAIHS

Paznen «Metasuibl ¥ uX COeAMHEeHUs», 204

1. O6mue cBoiicTBa METAILIOB 4 - -

2.Metaibl ¥ UX COEMHEHHSA 16 1 1 ITpakrudeckas pabora Nel3 «Penenue 3kcrepuMEHTaNbHbIX 33124 [0 TEME

«MeTabl 1 iX COSIUHCHUS )
KonTponsHas pabora Ne8 «MeTammsn

Paznen «Hemeramnel IV-VII rpynn u ux coeauHeHusny, 244
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3.00m1as XxapaKTepuCTUKa
XUMHUUYECKUX 371eMeHTOB Vla
rpynnsl. ["ajorexst.

4.001as XxapaKTepucTHKa
XHMHYECKHX 3JIEMEHTOB Via
rpynmnsl. Cepa U ee CoeTuHEeHus!.

5.00m1as XxapakTepuCcTUKa
XHMHYECKHX JIEMEHTOB Va
rpymmnsl. A3oT, Gocdop uux
COCIUHEHHSI.

IMpaxTnaeckas padora Nel0 «[loxyueHne ammuaka v H3ydeHHE €ro CBOHCTBY

6.001mast xapaKTepuCTHKa
XMMHUUYECKUX AJIEeMEeHTOB [Va
rpynnsl. YIiaepos, KpeMHU 1 ux
COEJMHEHMSI.

IMpaxrnaeckas pabora Nel1 «[lomydeHue yriekuciaoro raza u H3y4eHHE €ro CBOMCTB»
IMpaxTnueckas pabota Nel2 «Pemenue SKCriepuMEHTaIBHBIX 33134 [0 TeMe
«Hewmeramns! V-V rpynn u ux coeanHSHANE»»
KonrtponeHnas pabora Ne7 «HemeTamisi»

Pa3)Jen «HepBOHa‘-IaJ'ILHLIe XUMHUYECKUE TOHATHS 00 OpraHU4€CKUX BEUICCTBAX ), 104

7. HepBOHa‘-IaJ'ILHLIe XUMHUYECKHUEC
MOHSTHS 00 OpraHu4eCKux
BCHICCTBAX

10

Paznen «O606menne marepuaina no kypey «Heopranudeckast XuMusi», 44

13. Xumus 1 okpyxaromas cpena.

1

14. O60061eHe MaTepHaa 1o
Kypcy «Heopranuueckasi XUMHsD

3

KontponpsHas padota Ne9 «torosas padoTa 3a Kypc HEOPTaHHUECKOH XUMHM

Bcero 136 u
8 KJIACC

(2 4 B Hement0, Beero 68 )

MpumepHble Tembl,
pacKpbiBaloLMe AaHHbII pa3aen
nporpammbil,

1 KOZIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

OcHoBHOe cogepixKaHue

OCHOBHble BUAbI feATeNbHOCTU
obyuarowmxca

Pa3znen 1.IlepBonauanbHbie XumMuueckue nousaTusi(14 q)
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Tema 1. XumMmusa — BakHas
006J1aCTh €CTECTBO3HAHUSA U
NPaKTUYECKOH JeaTe/IbHOCTU
YyeJIoOBeKa

(49)

Xumusi 8 cucmeme HayK. Posb xumuu 6 jicu3HU 4es08eKa.

Tena u BemecTBa. Pu3nyecKHWe CBOKWCTBAa BeIECTB.
[lpaBusa Ge3omacHOro oOpaleHusi C BeLeCTBAMU U
JIabopaTopHBIM 060pyAoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeieHus cMece. [loHssmue o memodax
NO3HAHUS 8 XUMUU.

JleMoHCcTpanuu

1. JlaopaTopHoe 060pyZ0BaHHUe.

2. PazimyHble BUJbI XUMUYECKOH ocyAbl. 3. 06pa3ibl
BelleCTB.

4. Cnoco6bl pa3zesienus cMeceil (puabTpoBaHue,
BblIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHbie U IPaKTHYeCKNEe paGoThl
JlabopamopHbvle onbimvl:

OnucaHue pU3NYECKUX CBOHCTB BEILECTB.

Pa3zesieHne cMecH € NOMOLIbIO MAarHUTAa.

Ilpakmuyeckue pabomut:

Ne 1. JlJabopaTopHOe 060pyZ0OBaHUE U IPHUEMBI 00paleHHUs
C HUM

Ne 2. OyncTKa 3arpsi3HeHHOW I0BapeHHOH CoJIu

PackpbIBaThb CMbICJI H3y4aeMbIX NOHATHUH C NOMOLIbIO TTeJjarora.

PacKpbIBaTh poJib XUMHUH B IPUPO/JIE U )KU3HU YeJI0BEKA, €€ CBSI3b C IPYyTMMU HayKaMH.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsnyaTh GpusnvyecKue U XUMHUYeCKHe SIBJIEHUS C OTIOPOH Ha onpejeseHus.

Onpeie/siTh NPU3HAKK XUMHUYECKHUX PeAKIMH U yCJIOBUS UX MPOTEKAHU.

Ciie1oBaTh IpaBUJIaM MOJb30BaHUSI XUMUYECKOW MOCY01 U J1JaGOpaTOPHBIM 060pyZ0BaHUEM, A
TaK)Xe IPaBUJIaM 06palleHUsl C XUMUYECKUMH Bellle-CTBAMH B COOTBETCTBUH C
HWHCTPYKLMSMH 10 BBINOJIHEHUIO TPAKTHYECKUX PAaGOT 110/ KOHTPOJIEM Nleiarora.

[11aHUPOBATh U NPOBOAUTD XUMUYECKUN IKCIEPUMEHT 10 U3YYEHHIO M OIIMCAHHI0 GU3UYECKUX
CBOWCTB BellleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6y AeHreM IJ1aHa paboThL.

Hcnosb30BaTh PH BbINOJIHEHUH Y4e6-HbIX 3a/laHUH U B IPOLIeCCe UCCIe0BaTENbCKON
JleATeIbHOCTH HayYHO-MIONYJIAPHYIO0 JIMTEPATYPy XMMUUYECKOT0 COJlepP>KaHus, CIPaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IeJarora.

BreicTpanBaTh pa3BépPHyTble NUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha MHPOPMALIUIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPUAJIOB, [PAMOTHO UCI0/Ib30BaTh U3YYEHHBIN MOHATUHHbBINA
amnmapar Kypca XMMHUHU

Tema 2. BemrectBa
U XMMHUYeCKUe peaKkuu
(74)

ATOoMBI U MOJIEKyJibl. XMMUYECKHE 3JIeMEHTHbI. 3HAKU

(cuMBOJIBI) XHMHUYECKHUX 3JeMeHTOB. OTHOCUTeJbHas
aToMHas Macca. [IpocTble U c/0XKHbIe BellecTBa. ATOMHO-
MOJIEKYJIIPHOE yYEeHHUe.

dopmya.

XUMHUYECKUX 3JIeMEeHTOB. 3aKOH NhOoCmositHcmea cocmasd

XuMmunyeckas BaneHTHOCTB aTOMOB
seujecme. OTHOCHTeJIbHAA MOJIeKyIsipHasd Macca. MaccoBas
Jl0JIs1 XMMHY€eCKOT0 3/1eMeHTa B COeJUHEHUH.

dusryeckue M XUMUYECKHe sBJIeHUA. XMMHUecKas
peaknus U eé Npu3HaKU. YpaBHEHUs XUMUUECKUX PeaKLH.
3aKOH cOXpaHeHHsl Macchl BellecTB THUNBI XUMHYECKUX
peakuui (coeguHeHMe, pa3ioxKeHue, 3aMelleHle, 06MeH).
M. B. /lomoHOC08 — y4éHblli-aHYuK10Nneducm.

AemoHcTpauumn

dusudeckue ABJeHUs (pacTHpaHUe caxapa B CTYIIKe,
KUIleHWe U KOH/IeHCallysl BOJIbI U T. [1.).

Xumuyeckue siBJeHUs (TropeHre CBeYH, pa3JiocKeHHe
caxapa, B3aUMO/ieliCTBYe CEPHON KUCJIOTHI C XJIOPUIOM
6apus,

pasnoxeHue ruapokcuzaa Meu(ll), B3anmopelicTBre

[IpUMeHATb ecTeCTBEHHO-HAay4YHble METO/Ibl O3HAHUA (B TOM YHC/Ie HAOJI0eHHe,
MO/IeJIMPOBAaHUE, IKCIIEPUMEHT) U OCHOBHBIE Ollepal{H MbICIUTENbHOMN JleTeTbHOCTH
(cpaBHeHUE, KaccuPUKALMSA) ISl U3yYEeHUs BEIECTB U XUMUYECKUX PEAKI[UHA C OOPOH Ha
aJICOPUTM HJIM CXEMBI.

PackpbIBaTb CMbIC/ H3y4aeMbIX NOHATHI U 3aKOHOB U IPUMEHATD 3TH NOHATHUS IPU ONUCAHUU
CBOWCTB BeIeCTB U UX IPeBpalleHUH ¢ OTTOpOH Ha IJIaH U KJII0YeBbIE C10Ba.

PazsimuaTh GU3HYECKHe U XUMUYECKHUE SIBJIEHHS], 06'bSCHATD UX CYLIIHOCTD C TOYKH 3pPEHUS
aTOMHO-MOJIEKYJIIPHOT'O YYEeHHUsI C ONIOPOi Ha Onpe/iesIeHHs U CXeMBI.

OnpefiesiTh NPU3HAKKU XUMUYECKUX PeaKIUH, YCI0BUS UX TPOTEKAHUS.

OGBSACHATD CYIHOCTb QU3NYECKUX U XUMUIECKUX SIBJIEHUH C TOUKH 3pEeHHUs aTOMHO-
MOJIEKYJISIPHOTO YY€HHS C UCI0Jb30BaHUEM BU3yaJbHOH OMOPHI.

KraccugrunpoBaTh XMUMHUYeCKHE PeaKIUH (110 YUCIY U COCTABY PearupyoIinx 1
006pa3yoLIMXCsl BELIECTB) C ONOPOX Ha CXEMBI.

CocTaBasiTh GOpMYJIbl GUHAPHBIX BELECTB M0 BaJIEHTHOCTH U OIIPE/IeIATh BaJIEHTHOCTD 110
dopMysiaM BeleCTB C ONOPOU Ha aJIFOPUTM YYeOHbIX JeUCTBUM.

PaccTaBsiATb KO3QPUIMEHTHI B ypaBHEHUSAX XMMHUUECKUX PEAKLUH C OOPOH Ha aJITOPUTM
y4eOHbIX leCTBUI.

CriejoBaThb MpaBUJIaM N0/1b30BaHUsI XUMUYECKON TOCYJ0H U JJaBOpaTOPHBIM 060PY/L0BaHUEM, A
TaKKe NpaBU/IaM 06palleHus C BeLeCTBaMH B COOTBETCTBUH C UHCTPYKLMSIMH IO BbINOJHEHHIO
J1abopaTOPHBIX XMMHUUYECKUX ONBITOB 110/ KOHTPOJIEM [IeAarora.

Hcnosib30BaTh NpH BBIOJHEHUH y4e6GHBIX 33JJaHUH U B TPoLiecce NCCIe0BaTeTbCKON
JleSITeJIbHOCTH HAay4YHO-TIONYJISIPHY0 INTEPATYPY XUMUYECKOTO COZep KaHus, ClIpa-BOY-Hble
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»eJie3a C cepoil, B3auMoieicTBHe xKeJjle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WIJIIOCTPUPYIOIUK 3aKOH COXPaHEHHS MacChl.

NabopaTopHble 1 NpaKTUYecKme paboTbi

JlabopamopHble onbimbi:

[Ipumepsl GU3NYECKUX sIBJIEHUM (IJIaBJIeHHUE BOCKa,
TasiHUE JIbJ1A).

[IpuMepbl XUMUYECKUX SIBJIEHUH (IPOKaMBaHUe MEJHON
IPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).
Mojenu aTOMOB U MOJIEKYIL.

IpakTrueckas padora Ne3. [Ipu3Haku npoTeKkaHus
XUMHUUYECKUX PEAKLIUH.

BbrqucneHus

— OTHOCHTEJIbHOHN MOJIEKYJISIPHON MacChl BEIL[eCTB;

— MaccoBOM [10J11 XMMHUY€ECKOTO0 3JIeMeHTA 10 popMy.ie
coe/IMHEHUS

MaTepHaJibl, pecypcel MHTep-HeTa NoJ pyKOBOACTBOM IeJarora.

BoicTpanBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBEThI C OIOPOH Ha MHOPMALIUIO U3
y4eOHHKa U CIPABOYHBIX MAaTepPHa/IOB, FPAMOTHO UCI0/Ib30BATh U3y4YeHHbIN NOHATUHHBIN
anmapar Kypca XMMUHU

Tema 3. KosiuuecTBeHHbBIE
oTHOLIeHHsT B XuMuH (34)

KosnnyectBo BemecTBa. Mosib. MosisipHass Macca. 3aKOH
ABorazipo. MosisipHbIH 06'bEM ra30B. PacueThbl 10 XUMUUYECKOH
dopmyiie. PacueTbl MaccoBOM 011 XUMHUUECKOTO 3/IEMEHTA B
COeJMHEHUH, KOJIMYeCTBa BellecTBa, MOJISIPHOM Macchl.
PacyéTbl N0 XMMHUYECKUM ypPaBHEHUSIM.

JleMoHcTpanus:

- 06pa31ibl BELECTB KOJIUYECTBOM OJMH MOJIb

Bbruucienus:

-pacueT o ¢popMyJie U [0 XMMHUUECKOMY YpaBHEHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHHN U NMPUMEHATDb 3THU IOHATHUSA, a TAKXKE U3YyYEeHHbIE
3aKOHBbI U TEOPHUHU [JId pelleHUuA paC‘-IéTHI:IX 3aja4 C IOMOIIbIO Imegarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BeIeCTB; KOJMYEeCTBO BelleCTBa, 06'bEM ra3a, Maccy BellecTBa C
0Topoi Ha o6pasel, Ha GOPMYJIbI;

[IpOBOAUTE PACUETHI O YpPAaBHEHUAM XMMHYECKUX PeaKLUi ¢ omopoi Ha 06pa3seL], aJrOpUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEéMa, MacChl BEIECTBA 10 U3BECTHOMY KOJIUYECTBY,
06BEMY, Macce peareHTOB MM IPOAYKTOB PeaKL[UH.

BbicTpauBaTh pa3BEPHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOi Ha HHGOPMALHIO U3
y4e6GHMKa U CIIPAaBOYHBIX MaTePHUAJIOB, TPAMOTHO UCII0JIb30BAaTh U3yYeHHbIN MTOHATHHHBIN
amnmapaT Kypca XMMHH C IOMOLIbIO eJarora.

Paszpen 3. [lepuognyeckuii 3akoH U [lepuoaudeckas cucteMa XMMHYeCKUX 31eMeHTOB /I. U. MeHje 1eeBa.
CtpoeHue aTOMOB. XUuMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 4)

Tema 4. CtpoeHue aToma.
Mepnoaunyeckunii 3aKoH U
Nepuoanueckan cucrema
XMMUYECKUX SIN1EMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble  MONBITKKM  KJacCUPUKALMM  XUMHYECKUX
3JieMeHTOB. [lOHSTHE O Trpymnax CXOJHbIX 3JIeMEHTOB
(mesiouHBle U ILEJIOYHO3eMesbHble MeTaJlJbl, FaJIOTEHHI,
WHepTHBle Tas3bl). JsemeHmMbul, Komopble 06paszyom
am@pomepHbie 0Kcudbl U 2UPOKCUDbL.

[lepyosnyecknit 3akoH. [lepuojguyeckas cucrema
XUMUYECKHX 3JIEMEHTOB . U. MeHesieeBa.
KopoTkonepuoiHas U d1uHHOnepuodHasi GpopMbl

PackpbIBaThb CMBICJ NEPUOANYECKOT0 3aKOHA [0/ PyKOBO/CTBOM IeJjarora.

[ToHMMaTH CyLeCTBOBaHME TEPUOJUIECKON 3aBUCHMOCTH CBOWCTB XMMHY€ECKHUX 3JIEMEHTOB
(M3MeHeHHe paJIUyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOM CUCTEME U CTPOEHHS aTOMa C MCI0JIb30BaHUEM CXEM U TabJIHLL.

YcTaHaB/IMBATh CBSA3b MEXK/LY [0JIOXKEHHEM 3JIEMEHTA B IEPUOUYECKON CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3apsi/ s1/1pa, o61liee YHUC/I0 IJTEKTPOHOB U pacnpe/iesieHUe UX Mo
3JIEKTPOHHBIM CJ105IM) 10 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOHCTB 3JIEMEHTOB U UX COEAMHEHUH 110 rpynnaM U
nepuojam [leproaryecKoi cUCTEMBI C IOMOLIbIO TTejarora.
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[leproanyeckol cUCTEMBbl XUMHYECKHX 23JeMeHTOB [l
U. Menpeneesa. [lepuogpl v rpynnel. PusnyecKuid CMbICT
MOPAJKOBOrO HOMepa, HOMEpOB IepHoja U TPYINIbl
3JIeMeHTa.

CtpoeHue atomoB. CocTaB aTOMHBIX fAjep. M3omonbl.
JnexkTpoHbl. CTpoeHHe 3JeKTPOHHBIX 000JI04eK aTOMOB
nepBblx 20 xuMHYyecKUX 3jeMeHTOB [lepuoauyeckoi

cuctembl /I H. MenpeneeBa.  XapaKTepHUCTHKa

XMMHUYECKOTO0  3JIeMeHTa II0 ero IMOJIOXKEHHI0 B
[Tepuopudeckoit cucreme /. U. MeHnzeneena.

3akoHoMepHOocmu  U3MeHeHusl  paduyca — amomos
XUMUYECKUX 3/1eMeHMos, Memanauyeckux u

Hememanaau4eckux ceolicme no epynnam U nepuooam.
3Hauenue Ilepuoduveckozo 3akoHa u Ilepuoduueckoli
cucmeMbl XUMUYECKUX 3/1eMeHmos 0151 pa3eumusl HaykKu u
npakmuku. /. U. Mendesneeg — yuéHulii u 2paxcdaHuH.
JAemoHcTpauumn

KopoTkonepuoaHas v JMHHONEeproAHasA GOpPMBbI
[leproanyeckoi cHCTEMbI XUMUYECKHX 3JIEMEHTOB

J. U. MeHnpeneeBa.

O3HakoMJieHHe ¢ 06pa3llaMU MeTaJlJIOB U HEMeTaJl/I0B.

JlabopaTopHbie U NpaKkTUYecKue paboTbl
JlabopamopHbliii onbim:

B3anMozielicTBUEe THAPOKCH/JA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapakTepH30BaTh XMMUUYECKHE 3JIeMEHTbI IePBBIX TPEX [1ePHOA0B, KalHs, KaAbLHs 0 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /l. . Meneneena.

CnenoBaTb paBUJIaM 6e30MacHO paboThl B 1a60paTOPHUH NIPH UCTI0/Ib30BAHUH XUMHUYECKOH
nocyZpl M 060pyj0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BricTpanBaThb pa3BépHyThIe MMCbMEHHbIE U YyCTHBIE OTBETHI C OTOPOH Ha MHPOPMALIHIO U3
y4yeOHHKa U CIPABOYHBIX MaTepHa/IOB, FPAMOTHO UCI0JIb30BATh U3y4YeHHbIN NOHATUHHBIN
anmapar Kypca XMMHU 110CJle CTPYKTYPHUPOBAaHUS MaTepuaJia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh MPU BBIMOJHEHUH YYe6OHbBIX 3a/JaHUN TEKCThI y4eOHUKA IOC/Ie
CTPYKTYPHUPOBaHUSA MaTepHaJa, CIpaBoYHble MaTepHabl ([lepuosnyeckyto cucteMy
XUMHUYeCcKuX 371eMeHTOB /I. . MeHies1eeBa, TaG/IMIy PAaCTBOPUMOCTH KHUCJIOT, OCHOBAHUN U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH sl HANPsKEHUH MeTaJlJIoB).

Hcnosb30BaTh pH BbINOJHEHHUH yYeOHbIX 3aZlaHUH U B TpoOLiecce UCC/Ie[0BaTel1bCKOM
JeATeJIbHOCTH HayYHO-NIONYJIAPHYIO JIMTEPATypPy XMMUYECKOT0 COJiepKaHUs, ClIpaBOYHbIe
MaTepHuasbl, pecypcbl MHTEepHeTa oA pyKOBOACTBOM Iejarora

Tema 5. CTpoeHue BemiecTB.
XuMuueckasi CBsi3b.
OKHCINTETBHO-
BOCCTAHOBHTeEJIbHbIE PEaKIIUU

(8 1)

Xumunueckas cBsa3b. KoBaneHTHas (MOMspHAs U HEMOJIApHAs)
CBSI3b. DIeKMpOOmMpUYAMenbHOCG AMOMO8 XUMUYECKUX
anemermos. VIoHHas CBsI3b. Tunwvlt KpUCmaiiuieckux peuemox.
CreneHb OKUCJIEHUS. OKHC/IUTENBHO-
BOCCTAaHOBHUTeJIbHbIEe peaKuUu. [Iporeccbl OKMCIeHUS U

BOCCTaHOBJeHUA. OKUCIUTENU U BOCCTAHOBUTEJH.

JemoHcTpanun
OKHUCIUTETbHO-BOCCTAHOBUTEIIBHbIE PEAKIIN: TOPEHHE,
peaxuuy pas3ioKeHus, COeJMHEHNS

PackpbIiBaTh CMBICI H3y4aeMbIX MOHSTHI 110/ PYKOBOJCTBOM Ie/iarora.

Onpenenars BUI XUMUYIECKOH CBS3H B COSTUHEHIH C HCTIOE30BaHUEM CXEM.

OmnpenensTh CTeNeHb OKUCIICHUSI XUMUYECKOT0 3JIeMEeHTa o (hOpMyJIe ero COeANHEHHS C
HCTIOJIb30BAaHUEM AJITOPUTMA.

OmnpenensarTs SIEMEHT (BEIECTBO) — OKHCIHUTEINh M 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb.

OOBSACHATH CYITHOCTH MPOIIECCOB OKUCIICHUS 1 BOCCTAHOBIICHHSI.

CocTaBIIsATh ANIEKTPOHHBII OaaHC ¢ YYETOM YHCIIa OTJAHHBIX ¥ IPUHATHIX 3JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHUCIIHTEILHO-BOCCTAHOBUTEIBHON PEaKIKy 110 alrOPUTMY pa3bopa
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOM PEAKIIMH.

Hcnone30Bath npH BBITIONHEHHN YUEOHBIX 33/IaHII TEKCTHI YUeOHUKA TIOCIIE CTPYKTYPUPOBAHUS

MaTepHaia, CIIpaBOYHbIe MaTepHalIbl (IEPHOJUIECKYI0 CHCTEMY XUMHIECKHX deMeHToB JI. U.
Menpeneesa, TabIAIy pacTBOPUMOCTH KHCIIOT, OCHOBAaHHUH U COJIEHl B BOZIE, TIEKTPOXUMHIECKHH PSI
HanpsHKEHHH METaJIOB)
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Pa3geu 2. BaxkHeliliue npecTaBUTE/IM HEOPraHUYECKHUX BemeCcTB (35 u)

Tema 6. Kucnopoga. Bogopoga,.
(144)

Bosayx — cmech rasos. CoctaB Bo3gyxa. Kuciopog —
HaxoxneHue
KHCJopoja B mnpupoje, dusMyeckMe M XUMHUYECKHE

3JIEMEHT HW IPOCTO€ BeleCTBO. 030H.

CBOMCTBa. PeaKLU/II/l ropeHus NpoCThIX U CJIOXKHBIX BEIIECTB.

Tennosoll agpgekm xumuueckoli peakyuu. IK30- W
3H/I0TEpPMHUYECKHE peakuuy, mepmoxumuecKue
ypagHeHus. Tlonstue 06 oxcuzax. Cnoco6bl MOJyYeHHs]
KUCIOpOJa B JIAGOPATOPUM U NPOMBILIJIEHHOCTH.

KHCJI0pOJia. KpYroBOPOT KHCJIOpOJAa B

npupoze. TonanBo: yrosb U MeTaH. 3arpsi3HeHUe BO3/yXa,

INpUMeHeHne

ycuJieHHe apHUKoBoro 3¢ deKTa, pa3pylieHue 030HOBOrO
CJ1041.

Bozopos — 3/1eMeHT U npocToe BelecTBO. HaxoxeHue
BOZIOpO/ia B IpUpo/ie, dusndeckre U XMMUYeCKHe CBOHCTBA
(Ha npuMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH U
OKCH/IaM{ MeTaJlJIOB), NIPUMEHEHHE, Cnocobbl NONYYEHUSI.
[TonaTue o kucaotax Kucaors! u conu.

AemoHcTpauumn

BzauMogelictBue pocdopa, cephl U xKeJie3a C KUCJI0PO0M
(BO3MOXKHO MCNOJIb30BAHKE BU/IE0OTBITOB).
OnpesesnieHUe cofilepKaHUsl KUCI0PO/Ja B BO3AYyXe.
OnbITHL AEMOHCTPUPYIOLLME YCI0BUSI BOSBHUKHOBEHUS U
NpeKpaleHus TOpeHHUs.

Na6opatopHble 1 NpaKTUYecKme paboTbl

JlabopamopHbiil onbim:

O3HakoMJIeHHe € 06pa3jaMy OKCH/IOB.

IIpakmuyeckas paboma:

Ne 4. [TosiyyeHUEe KUCOPOAA, U3YUEHUE €T0 CBOMCTB.
[Tpaktuueckas padora Ne5. [Toyuenue Bojopoa 1 U3ydeHne
€ro CBOMCTB.

Buviuucnenus
— MOJIEKYJIIPHOM MaccChl KUCIOPO/a U 030Ha Ha
OCHOBaHUHU aTOMHOf/’I MaCChbl XUMHUYECKOI'O 3JiIeMeHTa

PackpbIBaTb CMbICJ H3y4aeMbIX TOHATHH U IPUMEHATDb 3T NOHATHUSA PU ONMCAaHUH CBOHCTB
BeLeCTB U UX NpeBpallleHUH C HCI0/Ib30BaHUEM OIIOPHBIX CJIOB U KJIHIIE.

XapakTepu3oBaTh (ONHUCBIBATb)C ONOPOIl HA NAAH, CXeMY, KDAMKYIO 3ANUCh
COCTaB BO3/yxa, QU3NUeCKHe U XU-MUY€eCKHe CBOMCTBA KUCJI0PO/1a, CIOCOOBI €0 MOJyYeHHs,
NpUMeHeHMe U 3HaUueHHe B IPUPO/Ie U )KU3HU YesI0BEKA.

CpaBHUBATb pPeaKIMH1 FOPEHHUs U Me/IJIEHHOTO OKUCJIEHUS C TpeiBapUTEIbHBIM 06CyKjeHUEM
napaMeTpOB CPaBHEHHUS.

CobupaTh NpUOOPHI AJ15 OTy4YeHUs KHCI0pOoAa (BbITECHEHHEM BOABI U BO3/yXa).

Pacno3HaBaTh ONBITHBIM IYTEM KUCJ0PO/, 10/, KOHTPOJIEM IleJjarora.

Hcnonb3oBaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs1 GOPMYJI BelleCcTB, MOJIEKYJIAPHbIX
yPaBHEHHUI XUMHUYECKUX PeaKIMH ¢ yyacTHEM KHCJI0POAa.

OGBbACHATD CYIHOCTb 3KOJIOTHYECKUX P06JIeM, CBA3aHHBIX C 3arpsA3HEHHEM BO3/yXa.

CrenoBaTh MpaBuiaM 6€30MacHO paGoThl B 1a60paTOPUH TPU UCII0JIb30BAHUH XUMHUYECKOH
nocy/bl ¥ 060py,0BaHUA MO/ KOHTPOJIEM 11e/]arora, a TakKe paBuJIaM o6palleHus ¢
rOpPIOYMMHU BeIleCTBaMU B OBITY.

[11aHUPOBATDb U OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ1I0/ieHus, JleJIaTh BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIIEPU-MEeHTA 10/} PyKOBO/ICTBOM I1ejarora.

YyacTBOBaTbh B COBMECTHOH paboTe B IpyIIIe.
Hcnosib30BaTh IpY BBINOJHEHUH Y4eOHbBIX 3a/laHUH U B IpolLiecce UCCIe0BaTelbCKON
JlesITeIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy XUMHUYECKOTO COZlePKaHUs, CIPaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noj pyKOBOJCTBOM IeJjarora.

BbicTpauBaTh pa3BEépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha MHPOPMAIHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTe-
pHaJIOB C ONIOPOH Ha IJIaH, TPAMOTHO HUCII0JIb30BATh U3y4EHHbIH IOHATUHHBIN annapar Kypca
XUMHUH

Tema 7. Boga. PacTBopbl.
IoHsaTHE 06 OCHOBAHUAX

Boga. Ee coctaB. CTpoeHue. Mosiekysibl. Qusuueckue
ceoticmea 800bl. Boda kak pacmeopumetb. PacTBOpBL.

PaCKprBaTb CMBICJI U3y4Ya€MbIX MOHSATHUU U NPUMEHATDb 3TU NIOHATHA IIPU ONTMCAHUN CBOWCTB
BelleCTB U UX npeBpaLueHuPl C IOMOIIbIO Neaarora.

51




(59

Ilonamue o pacmeopumocmu seujecms 8 gode. [lToHsamue o
HACbIUeHHbIX U HeHACbIWEeHHbIX pacmeopax. MaccoBas 1,015
BelllecTBa B pacTBope. PacyeT MaccoBO# Z0J1M BellecTBa B
pacTBope (MpoLeHTHas: KOHILEHTPAIHsi).

Xumuueckue ceolicmea 600bl (pasnodceHue, peakyuu c
HampueM, 0KcudoM kaavyus, okcudom cepullV [loHsamue 06
ocHosaHusiX. Posb pacmeopoe & npupode u 6 JHCU3HU
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsisHeHUe
HPUPOAHBIX BoJ. OXpaHa U 0YMCTKA PUPOAHBIX BOJ,.

JAemoHcTpauumn

JJIEKTPOJIN3 BOABI; CHHTE3 BO/Ibl; B3AUMOIEHCTBHE BOJbI C
meTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BH/leOMaTepHaJIOB).

PacTBOpeHHe BellecTB C pa3JIMYHON PacCTBOPUMOCTBIO.
HcciiepoBaHye pacTBOPOB KUCJIOT U Liies10ueHd C TOMOLbI0
WH/IMKaTOPOB.

Na6opatopHble 1 NpaKTU4eckme paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHUE PACTBOPOB C ONpeeIEHHOU
MacCcOBOH J10J1e¥ paCTBOPEHHOTO BeLECTBA.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKIEe CBOMCTBA BOJBI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPO/IHBIX MPOLECCAX C OMOPOH Ha IJIaH U CXEMY.

CocTaBJISAITh ypaBHEHHUSI XAMUYECKHX PEAKI[UH C y9acTHEM BO/IbI C OTIOPO Ha CXEMY.

OOGBACHATD CYLHOCTb IKOJIOTUIECKUX TPO6JIEM, CB3aHHBIX C 3arpsi3HeHHEeM IPUPOAHBIX BO/,
Croco6bl OYKMCTKHU BOJIbI OT IPUMeECeH, Mephl 0 OXpaHe BOJ OT 3arpsi3HeHUs MocJie
NpeJBapUTEIbHOTO CTPYKTYPUPOBAHUS MaTepHaia.

[l1aHUpPOBATE M OCYILECTBJ/ISATh HA MPAKTHUKe XUMHYeCKHe IKCIIEPUMEHTBI, IPOBOJAUTD
Hab6JII0JeH s, [1eJIaTh BbI-

BO/IbI 110 Pe3yJ/IbTaTaM 3KCIIepUMEHTA 0Ji KOHTPOJIEM IeJJarora, ¢ UCIoJIb30BaHUeM KJIUILE.

CrneznoBaThb paBuJIaM 6e30MacHON paboThI B 1a6OPaTOPUH MIPU UCIOJIb30BAHUYN XUMHUYeCKOU
MOCyibl M1 060PYZ0BaHUs O/ KOHTPOJIEM leJjarora.

[IpoBOAUTH BBIUUC/IEHHUS C TPUMEHEHNEM IIOHSTHS «MaccoBasi 0Jisl BELeCTBa B pacTBOpe» C
0Topo# Ha GOPMYJIbL.

Hcnosib30BaTh Npy BLINOJHEHUH YUe6HbIX 33IaHUH U B IPOLECCe UCCIe[0BATENbCKON
JesITeJIbHOCTH HAY4YHO-TIONMYJIAPHYIO JIMTEPATYPY XUMUUYECKOTO COJlepKAHUS, CTPABOYHbIE
MaTepuasbl, pecypcbl UHTEepHeTa MO PYKOBOACTBOM IeJjarora.

BricTpauBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX HA UHGOPMALIUIO U3
y4eOHHKa U CIPAaBOYHbBIX MAaTEPHUAJIOB, TPAMOTHO UCII0JIb30BATh U3yYeHHbIN TOHATHHHBIA
anmnapar Kypca XMMHUH [0CJie TPeIBAPUTENBHOTO CTPYKTYPUPOBAHUSA MaTepuUasa.

Tema 8. Js1eKTpoIuTHYECKasA
Auccouranus. XuMudecKue
peakuuu B pacTBopax

(54)

TeOpI/IH 3JICKTPOJIUT! MYECKOMN JUCCOoLMaIH.

DnekTponuTHYecKas IMCCOIMAIINS. DIEKTPOIUTHI it

HEANMEeKTPONUThL. KaTnoHbl, aHHOHBL. Mexanusm ouccoyuayuu
6eujecms ¢ pasnUdHLIMU GUOAMU Xumuueckoll cesizu. Ilonsmue
ocmenenu ouccoyuayuu. CUIBHBIE U CTa0bIe SIEKTPOIUTEL.
Peakiun noHHOTO OOMEHa. YCIIOBHUS TPOTEKAHUS PEAKIHIA
HOHHOTO 0OMeHa /10 KoHIa. [ToHbIe ¥ COKpaIEHHbIE HOHHbIE

ypaBHEeHUs1 peakuuid. XUMHUYECKHE CBOWCTBA  KHUCIOT,

OCHOBaHHI H coleidi B CBETE TMPENCTAaBICHUI 00

3J'IeKTpOIIPITPI‘{eCKOI>1 nuccoruanuy. KadyecTBeHHBIC pCaKIu Ha

KaTHOHBI W QHHWOHBI: HOHBI XJIOPHI-, OpPOMHI-, HOIUI-,

cynbdar-, kapOoHaT-, CHIIMKaT-, pochaT- aHHOHBI; THIPOKCHUI-

HOHBI; KAaTHOHBI AMMOHHA, MAaAr”Hus, KaJblUsd, aJIFOMHUHUA,

xene3a (2+) u (3+), mean (2+), UMHKA, NPUCYTCTBYIOILUE B
BOJHBIX PAaCTBOPAX.

PackpbIBaTb CMbICJ U3y4aeMbIX HOHATHH, @ TAKXKE CMbICJI TEOPUH 3JIEKTPOJUTUYECKON
JUCCOLIMAIIMU C OTIOPOM Ha CXEMBI.

O6BSACHATbL NPUYHUHBI 3JIEKTPOIPOBOJ-

HOCTH BOZHBIX PACTBOPOB C IOMOIIIbIO Me/Iarora.
CoCTaB/ISATh YpaBHEHUs AU CCOLMAIIMU KUCJIOT, IleJI0Y€el U COJIEH, TOJIHbIE U COKpallléHHbIe
HOHHbIE ypaBHEHUSI XMMHUUECKUX PeaKIIMi HOHHOTO 06MeHa.

[I1aHMpPOBATh U OCYLECTB/ISATh HA NPAKTUKe XUMUYECKUE 3KCIEPUMEHThI, IPOBOJUTh
HaOJII/IEHUs, JleJIaTh BBIBO/IbI [0 Pe3yJIbTaTaM 3KCIIEPUMEHTA I10CJIe TpeIBApUTENbHON
paboThIL.

CrneznoBaThb MpaBuJIaM 6e30acHON paboThI B 1a60OPaTOPUH IPH UCITOIBb30BAHUHN XUMHUYECKOU
MOCY/Ibl 1 060PYI0BAHUSA O/ KOHTPOJIEM TeJjarora.

[Ipou3BOIUTD BHIYHCIEHUS 10 XUMHUYECKUM YPABHEHHUSM.

BricTpauBaTh pa3BEpHYThIe MHUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HA UHPOPMAIIUIO U3
y4eOGHHKa U CHPAaBOYHbIX MaTepPUaJIOB, TPaMOTHO UCI0/1b30BaTh U3y4€HHbII NOHATUUHBIN
anmnapar Kypca XMMHUH [0CJie Ipe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepuasa.

Hcnosb30BaTh NPU BBINOJHEHUH YUeOHbBIX 33ZJlaHUH U B IPOLlECCe UCCIel0BaTENbCKON
JleITeJIbHOCTH Hay4YHO-[IONYJIPHYI0 JIMTEPATy Py XUMHUYECKOI0 COZlepKaHUe, CIpaBOYHble
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JleMoHCcTpanuu

JeKTpUYecKas NPOBOJUMOCTb PAaCTBOPOB BEILECTB;
JIBIKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIOCTPUPYIOLIME TPU3HAKH IPOTEKAHHUS
peakL i HOHHOTO O6MeHa.

JlaGopaTopHbIe M IPAaKTUYECKHE

paGoThl

JlabopamopHbiil onbim:

Peak1juu HOHHOTO 0OMeHa B paCTBOPAX 3JIEKTPOJIMTOB:
cyabdara Meau(Il) u ménoun, kapboHaTa HATpUA U
COJISTHOM KM CJIOTBI, peaKLus HeUTpasn3aluu Mexay
TUAPOKCU/IOM KaJIUsl M COJITHOM KUCIOTOM.
Buvryucaenus

— 110 YpaBHEHHUAM XUMUYECKUX PEAKLUH

MaTepHaJibl, pecypcbl ]/IHTepHeTa IocJie KOHCyJIbTallUU C liearoroMm

Tema 9. OcCHOBHbI€ KJIaCChI
HeopraHn4ecKux
CoeIMHEHU

(11y)

Knaccudukanus HeopraHu4ecKux CoeJUHEHU .

OKCHABL: cOCTaB, KJaccupuranus (OCHOBHbIE, KUCOMHbIE,
am@pomepHble, Heco1e0bpazyoujue Ha npuMepe oKcuoa
yesepoda Il u okcuda asoma Il), HomeHkaTypa [losyueHue u
XUMHYEeCKHe CBOHCTBA OKCU/0B (B3aUMO/IeiCTBHE C
BOJIOH, KHCJIOTAMH, LIeJI0YaMHu).

OcHoBaHUsA: cOCTaB, kJaccudukanus (es1049u 1
HepacTBOpHMbIe OCHOBAHUS ), HOMEHK/IATypa, pusnyeckue
Y XMMHUYeCKHUe CBOUCTBA (B3aUMOJEUCTBUE C OKCHUAMU
HEMEeTaJIOB, KUCIOTAMH, COJISIMU), CNOCO6bI NO1YYeHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XUMUYECKHE CBOICTBA (B3aUMOENCTBHE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/IAMH, OCHOBAHUSIMH,
COJISIMH Ha IPUMepE COJISTHOU ¥ CEPHOU KUCJIOT), COCO6bI
noay4eHusi. P akTHABHOCTH METAJIJIOB.

Couu (cpeAHME): HOMEHKJIATYPA, CIOCOOBI MOJIyYeHus ],
B3aMMO/IeHCTBHE COJIeH C MeTalJIaMU, KUCJIOTaMH,
111eJ104aMH U COJISIMH.

F'eHeTHYeCKast CBSI3b MEX/IY KJIaCCAMU HEOPTraHUYeCKUX
coevHeHUH. ['eHeTHYecKUe psafabL [ToHsmue 06
am@pomepHbix 2udpokcudax (Ha npumepe UUHKA U
AAIMUHUS): XUMUYecKUe ceolicmea g3aumodelicmsue ¢
KUC10Mmamu u uje104amu, pas/oxceHue npu HazpesaHuu.

JAemoHcTpauun

06pa3sibl HeOpraHUYeCKUX BENECTB Pa3JINYHbIX KJIACCOB.
B3anMopelicTBue pacTBOpa CepHOM KHMCJIOThI C OKCUA0M
meau(Il).

Peakuus HedTpaM3aLuu.
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OmnpeeneHre OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTUHEHUI MO MIa0IoHYy.

CocTaBiieHHE CXeM CTPOEHUS! OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSIMHEHHI Ha OCHOBE
OIPEIEIICHUS.

Cocrasnenne (HopMylI OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCTUHEHUH U Ha3bIBAHUE X 110
MEKIYHAPOHON U TPHBHAIEHONW HOMEHKIIATYPE C HCIIOIBb30BAaHUEM ONPEACICHUS U TAOIUIIBI
pacTBOPUMOCTH.

KnaccuduuupoBanue H3y4aeMbIX BEIIECTB IO COCTABY U C80UCMEAM C OTIOPOI Ha OTIPEICIICHUS,
CXeMBI 1 TaOJIHIy paCTBOPUMOCTH.

CocrapiieHre TaOIUIBI TEHETHYECKUX PAIOB B CXeMBI «I eHeTHIecKas B3aMMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COEAMHEHUIN 0] pyKOBOACTBOM I€arora.

[Iporao3upoBaHHe CBOHCTB BEMIECTB HA OCHOBE OOIMIMX XMMHUYECKIX CBOWCTB M3YUEHHBIX KIIACCOB,
TPYIII BEUIECTB, K KOTOPHIM OHU OTHOCSTCS C UCTIOJIb30BaHUEM cxeMbl «[ eHeTnueckas B3aMOCBSI3b
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCIMHEHUI) MOJI PYKOBOJCTBOM Mearora.

CocTraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakiuii, WILTIOCTPUPYIOLINX XUMUYECKUE CBOMCTBA
HU3YUYCHHBIX KIIACCOB U CROCOObL NONYYeHUs BEIIECTB N3YUCHHBIX KITACCOB, TPYIIIL, a TAKIKE
MTOITBEPKIAIONINX TeHETHUECKYIO B3aMMOCBSI3b MEXKTy HUMH, C OTIOPOi Ha BepOalbHYIO CXEMY B
KauecTBE 3PUTEILHOM ONOPHI.

CocraBieHre MOJICKYJISIPHBIX YPAaBHEHUI peakIHii IO CXeMaM C IPEIBAPUTEIEHBIM 00CYKICHUEM
BEIOOpA pearupyroOIInX BEIIECTB.

BrluncieHne o ypaBHEHHSIM XHMHYECKHX PEaKIMil KOJINYecTBa, 00bEMaA, MacChl BEIIECTBA 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WK MPOAYKTOB PEAKIHHU 110 AITOPHUTMY.

[I1aHMpOBaHUE U OCYILECTBICHUE Ha IPAKTUKE XMMHUYECKOTO SKCIIEPUMEHTA 1 HAOJI0ISHHUS TIOJT
PYKOBOACTBOM YUMTEINS.

DopMyIMpOBaHKE BHIBOJOB MO Pe3ysIbTaTaM dKCIIEPUMEHTA C HCIIOJIb30BAaHUEM OTIOPHBIX CJIOB.
dopMynHpoBaHKE ¢ MOMOIIBIO TIEJarora 1 BHITIOHEHHE IPABUIT Oe30MacHoi paboThI B TabopaTopuu
MIPH UCTIOB30BaHIH XUMHUYECKOH IMOCYIBI M 000pYIOBAHHSI.

VMcnonb30BaHKe Y BHIMOJTHEHNH YUeOHBIX 33/1aHUil M B IPOLIECCE HCCIISI0BATEILCKOM eI TeIbHOCTH
HAaY4HO-TIOMYJIAPHOH JUTEpaTypbl XUMHUECKOTO COIEPIKAHNUS, CIPABOYHbIE MaTEpUaIIbl, PECYPCHI
WuTtepHeta, ocyiiecTBIeHHE BBIOOPA IIOA PYKOBOJICTBOM HAaCTaBHHKA.




BriTecHeHUe OZHOT O MeTaJlJla IPYyI'M U3 paCTBOpa COJIU.

NabopatopHble U NpaKTMYeckne paboTbl
Jla6opamopHbie onbimbt:

B3anmogeiicTBYe KUCIOT C MeTalJlaMu.

[ToslyueHre HepaCTBOPUMBIX OCHOBaHHUH.
B3anMopelicTBHe HepaCTBOPUMbIX OCHOBaHHUH C
KHUCJIOTaMH.

Paznoxenue ruapokcusa meau(1l) npu HarpeBaHUU.
Ilpakmuyeckas paboma:

Ne 7. PelieHue 3KcCllepMMeEHTA/bHbBIX 33/ja4 [10 TeMe
«OCHOBHBIe KJIaCCbl HEOPraHUYeCKHX COeJUHEHU .

BblyucneHus
— 110 ypaBHEHUSM XUMUYECKUX PeaKIHI

BBICTpaI/IBaHI/Ie pa3BépHyTLIX IMACbMCHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(i)OpMaHI/IIO us3
y‘le6HI/IKa U CIPaBOYHBIX MaTE€pUAJIOB, I'PaMOTHOE HCITIOJIb30BAHUE U3YYEHHOI'O TTOHSATUIHHOTO
anmnapara Kypca XMMUU € UCIIOJIb30BAHUEM IJIaHA, OIIOPHBIX CJIOB, aJITOPUTMA.

Paspen 3. Bewwectso U Xumunyeckue

peakuum, 44

Tema 10. Xumunyeckue peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKuumii (4u)

ITlonsamue o CKopocmu XUMUYECKOU peaxkyuu. @aKmOpbl,
susiowue Ha cKkopocmo XUMUYECKOU peaxkyuu. Tlousmue o
COMOCEHHbIX U 2eMePOCeHHbIX peaKyusix. ITlonsmue 06

o6pamuMblx u Heo6pamwwblx XUMUYECKUX  peaKyusix.
Tlonsmue o XUMUHYECKOM pasHosecuu. CMemeHue
XUMUHYECKO20  pABHOBECUSL. d)mcmopbl, eauAwowue  Ha

CKOpOCMb XUMUYECKOU peakyuu U NOJ0dNCeHUE XUMULECKO20
pasnosecusa. Knaccuguxayus xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICII U3y4aeMbIX IIOHATUH U IPUMECHATH 3TH IOHATUSA IIPU ONIMCAHUY CBOMCTB BELIECTB U

UX IpeBpalleHuil.

KnaccnpunmpoBats XuMHIeCKHE PEAKIMH 110 Pa3IHIHBIM IPH3HAKAM.

Y cTaHaBIIMBATH 3aBUCHMOCTD CKOPOCTH XHUMHYECKOH PEaKIUy OT Pa3IMIHbIX (haKTOPOB MO

PYKOBOJICTBOM YUHTEIISL.

[IporHO3MpOBaTh BO3MOXKHOCTH IIPOTEKAHNS XUMUYECKHX MTPEBPAIICHUH B PA3INIHBIX YCIOBUSX HOCIE

IpeaBapUTEeIbHON pabOoThI.

Onpenensitb OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBisTh 2JIEKTPOHHBIN OajlaHC PEeaKIUH.

[Ipon3BOIUTE BEIUUCIIEHUS 10 XUMUYECKUM YPABHEHUSAM I10 aJITOPUTMY.

BricTpanBaTh pa3BEpHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C OMOPOH HA HH(OPMAIHIO U3 yueOHNKa H

CIPaBOYHBIX MaTePHAIOB, TPAMOTHO HCIIOIb30BATh N3yUEHHBIH TOHATHHHBIN anmapar Kypca XUMHN

MOCIIe TIPEeIBAPUTEIHHOTO CTPYKTYPHPOBAHMS MaTepHaa.

Vcrionb30BaTh NP BBIIOJHEHUH YYEOHBIX 3aJaHHH U B IPOLIECCE HCCIIEI0BATENBCKOI IesITeTbHOCTH

HaY4HO-IIOMYJISIPHYIO JIUTEPATypy XUMHUYECKOTO COJep KaHHs, CIIPABOUHbIE MaTepHAJIbI, PECYPChI

HHTepHeTa nocie KOHCYJIbTALUH C IEAaroroM.

PacKpBIBaTh CMBICI N3y9YaeMbIX IIOHATHH, a TAK)KE CMBICI TEOPHH HJIEKTPOIUTHIECKON IUCCOIUALIUY C

OTIOPOif Ha CXEMBI.

OOBACHATE MPUYUHEI SIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C TIOMOIIBIO MEIArora.

CocCTaBNATh ypaBHEHHS AUCCOLMALIMN KUCIIOT, IEJI0YeH U COJei, OIHbIE U COKpALEHHbIE HOHHBIE

YpaBHEHUS] XHUMHYIECKUX PEaKIUii HOHHOTO OOMeHa.

[LraHnpOBaTH U OCYIIECTBIISATH HA IIPAKTHKE XUMHIECKHE SKCIIEPIMEHTHI, IIPOBOANUTH HAaOIIOACHH,
JIeTIaTh BBIBOJIBI IO PE3YNIbTaTaM SKCIIEPUMEHTA IT0CIe TIPEABAPUTETbHON PabOThL.

CrnenoBath nmpaBmiiaM 0€301I1aCHON pabOTHI B 1a00PATOPHUH TP HCHOIB30BAHUI XHMHUIECKOH ITOCYABI 1
000pynoBaHUSA TOA KOHTPOJIEM IIe/1arora.

l'[pomaogmn. BBIYUCIICHUS 10 XUMUYCCKHUM YPAaBHCHUSAM.

BricTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMAIUIO U3 YIeOHHUKA 1
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CIIPaBOYHBIX MAaT€PUAJIOB, TPAMOTHO UCIIOJIB30BATH H3yquHBIfI TOHSATHHHBIA armapar Kypca XuMnuu
TOCJIC MPEABAPUTEIILHOTO CTPYKTYPUPOBAHU MaTe€puraa.

Hcnons3oBats IIpY BBIIIOJIHEHUH y‘{e6HI;IX 3a,;:[aH1/1171 H B IIpo1ecce PICCJIeZ[OBaTeHI;CKOﬁ JACATCIIBHOCTU
HaYYHO-IIOIIYJIAPHYIO JIMTEPATYPY XUMHUYCCKOI'0O COACPIKaHMs, CIIPAaBOYHBIC MaTE€pHalibl, pECYPChI
I/IHTepHeTa TIOCJIE KOHCYJIbTAIlMU C ITeAaroroMm

9 KJIACC

(2 4 B Heemt0, Beero 68 )

MpumepHbie Tembl,
packpbiBatoLMe AaHHbIW pa3aen
nporpammbi,

M KO/IMYECTBO 4acoB, 0TBOAUMOE
Ha UX usyyeHue

OCHOBHOE coaepKaHue

OCHOBHble BUAbI AeATE/IbHOCTM
obyuatowmxca

Paspe 1. BemecTBO U xXMMH4Yeckue peaknyu (104)
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IloBTOpEHUE U YT1yG1eHHne
3HaHUI OCHOBHBIX pa3/e/ioB
Kypca 8 kiacca

(10y)

[Meprommaeckuii 3akoH. [leproanaeckas cucreMa XUMHIECKIX
anemenToB J[. YI. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB IIEPBBIX TPEX IEPHUOIOB, KaJHsl, KAUIBIUS U UX
COEIMHEHHH B COOTBETCTBHH C IT0JIOKEHHEM JICMEHTOB B
MIEPHOIMIECKON CHCTEME B CTPOEHHEM MX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCAIINXCS K Pa3IMUHbIM KJlaccaM
HEOpraHWYIeCKUX COeANHEeHNH. [ eHeTnueckas cBs3b
HEOPTaHUIECKHX BEIECTB.

CrpoeHue BelecTBa: BUIbI XAMUYECKO CBSI3M M THITBI
KPHCTAININIECKUX PEMETOK. 3a6UCUMOCHb CEOUICIG 6eUjecims
OM UX CIMPOECHU.

XuMHYeCKHe PeaKIiHy. KIacCH(pUKAUs XUMIUECKUX PeaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 3IEKTPONUTHYECKON JUCCOLUALU

JeMoHCcTpanuu

1. Mozaenu KpUcTalJIM9eCKUX pelIETOK HeOPraHUYeCKUX
BeLIEeCTB.

2. KopoTtkonepuoaHast ¥ AIMHHOIIEPHOAHAS (OPMBI
INepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . Menneneesa

IpakTnueckas pabota Ne8 «Peakium HOHHOTO 0OMeHay
[paktuueckas padota Ne 9 «KauecTBeHHBIC peaKIIUK HA HOHBI
B pactBope".

KontponbHas padoTta Ne6 « DNeKTpoTUTHIECKas! AUCCOIUALIISDY

XapaKTepH30BaTb XMMHYECKHE 3/IEMEHTBI IePBBIX TPEX MepHUO/0B, Ka/IUsA U KaJbLHA [0 UX
noJioxkeHuto B [lepuoguyeckoii cucteme /[l. U. MeH/iesieeBa ¢ ONOPOY Ha aJITOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HeOpPraHUYeCKHe BellleCTBa U3y4eHHbIX KJIacCOB C OIOPOH Ha
cxeMy, TabJIUILy pacTBOPUMOCTH.

OnucelBaTh 06111He XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1aCcCOB, TOATBEPK/ATh
CBOWCTBA IpUMepaMH MOJIEKYJISIPHBIX YPAaBHEHU N XUMUYECKUX PeaKIIUH C OTIOPOM Ha CXEeMY.

OnpezenaTb BUJ XMMUYECKON CBSI3U U THUI KPUCTAJLJINYeCKOU pelI€TKH BelljeCTBa C OIOpoH Ha
CXeMy.

[IporHo3upoBaTh CBONWCTBA Bell|eCTB B 3aBUCHUMOCTH OT UX CTPOEHHUs M0cJIe IpeiBApUTEIbHOTO
pas6opa.

BricTpanBaTb pa3BépHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHGOpMaIMIO U3 y4eOGHHKA U CIIPaBOYHbBIX MaTepPHasoB, F(PAMOTHO UCNOJIb30BaTh U3yYEHHBIH
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnosib30BaTh PY BBINOJHEHUH YUeOHBIX 33/JaHUH U B ITpoLiecce UCCIe0BaTeNbCKON
JlesITeIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATyPy XMMHUYECKOT0 COZlePKaHUs, CIPaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa o pyKOBOACTBOM IleJjarora.

PackpbIBaTh CMBICII TEOPHUH INEKTPOIUTHIECKOH quccoranu. OOBSICHATH IPHIHHBI

JIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB;

CocCTaBIAITh YpaBHEHUS! AUCCOLMALINH KUCIIOT H IIeJI0YEH, IIOJTHbIE U COKpalleHHbIE XUMUYECKHe

YpaBHEHUSI XUMHYECKHIX PEAKIMH HOHHOTO OOMeHa.

Paspes 3. HemeTasibl M MX coeAUHEeHUA (24 1)

Tema 3. O6mas
XapaKTepUCTUKaA
XHMHUYECKHUX 31eMeHTOB VIIA-
rpynnsl. 'asoreHnt

(44)

O611as xapaKTepHUCTHKa rajoreHoB. 0CO6eHHOCTH
CTPOEHHs1 aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE JIJIsl HUX
cTeneHu okucieHus. CTpoeHUe U GpU3UYeCKHe CBOMCTBA
MPOCTBIX BEll[eCTB — rajioreHoB. XMUMUYeCKHe CBOMCTBA Ha
npuMepe xyopa (B3auMo/IeiCTBUE C MeTaJlJIaMH,
HeMeTaJlJIaMH - BOAOPO/IOM U KUCJIOPOJIOM,
weaouamu).Xnopoogopo. CossiHast KUCIOTa,
XMMHYeCKHe CBOMCTBA, ho1yyeHue, IpUMeHeHHE.
KauecTBeHHbIe peaKIK Ha rajloTeHU/[-UoHbL. Jelicmaue
X/A0pa U X/0p08o0opoda Ha OP2aHU3M 4Ye08eKa.

O6BSICHATD 001IVie 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJLJIOB U UX COeINHEHUH B
npeJies1ax MajblX IEPHUO/IOB U TJIaBHBIX OArpymi [lepuoauyeckoi cHCTeMbl XMMUYECKUX
3J1EMEHTOB C yYETOM CTPOEHHS UX aTOMOB C UCN0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTh PU3NUECKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BEIeCTB rajioreHoB (Ha
NpUMepe XJI0pa) U CJOXKHbBIX BEleCTB (XJI0pOBOJ0PO/Ia, XJIOPU/A HATPHs ), CIOCOGBI UX
NOJIy4eHUs], TIPUMEHEHHUE U 3HAYeHNe B IPUPO/Ie U XKU3HU YeJI0BeKa MocJIe
CTPYKTYpHUpOBaHHS MaTepHasa.

OnpefiessiTh raJoreHu/|-MoOHbI B paCTBOPE C UCII0JIb30BaHUEM Ta6IHIbl "XapaKTepHble
peakLuy Ha aHUOHBI".

[l;1aHMpOBATE U OCYLIECTBJIATH HA NPAaKTHKe XUMUYeCKHUe SKCIIEPUMEHThI, IPOBOJUTH
HabJII0/leHus, fieJIaTh BBIBO/IbI 10 pe3y/IbTaTaM IKCIepUMEeHTa [0C/le NpeBapUTeIbHON
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BaxkHelive XJIOpUAbI U UX HAXO0X/JAEeHHe B IIpUpoe.

JeMoHcTpanuu

BujeomaTepuasbl: raoreHbl M UX COeAMHEHUS.
0O6pa3sibl XJIOPUJOB.

JlaGopaTopHble M IPaKTH4YeCKHe PaGoThl
JlabopamopHbiil onbim:

PacnosHaBaHue xJ10pH/-HOHOB.

paboThL.

Ciie0BaTh MpaBUJIaM 6€301aCHOM paboThI B J1IAGOPATOPUU IPU UCTIOJIb30BAHUU XUMUYECKON
NOoCy/bl M 060py/0BaHUs 110/] PYKOBOJCTBOM IeJjarora.

BricTpauBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MHQOPMALUIO U3
y4eOHHKa U CIPAaBOYHbBIX MaTepPHUaJIOB, FPAMOTHO UCIOJ1b30BaTh U3y4YeHHbIM OHATUHHbBIN
anmnapar Kypca XuMHH.

Hcnosib30BaTh NPU BEIMOJHEHUH YYe€OHbBIX 33JJlaHUH U B IPOLLECCE UCCIEeI0BATENBCKON
JleATEIbHOCTH HAyYHO-MIONYJISIPHYO0 JIMTEPATYPY XUMUYECKOTO COJIEPXKAHUS, CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O611as
XapaKTepPUCTUKA
XHMHUYECKHUX 31eMeHTOB VIA-
rpynimbl. Cepa u eé
coeAuHeHuA (5 4)

0O61as xapaKTeprCcTHKa 3/1eMeHTOoB VIA-rpynmnel.
0CO6EeHHOCTH CTPOEHUST AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHblIe OJid HUX CTeIEHU OKUCJIEHHA. CTpOGHI/Ie u
¢dusnyecKre CBOMCTBA MPOCTHIX BELIECTB — KUCJIA0POAA U
cephbl.

AnnoTrponHsle MoguGUKALMH KUCI0POAA U CEphL
Xumuryeckue CBONCTBaA cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
¢du3nYecKre U XMUMUYeCKHe CBOHCTBA (KUC/IOTHbBIE U
BOCCTaHOBUTeJIbHbIE). OKCHU/IbI CEpBI KaK IPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHas KUCJI0Ta, U3NUecKue

Y XUMHUYeCKHe CBOUCTBA (061I1e KaK IpeCTaBUTEIS
KJIacca KUCJIOT U celjuduyecKkre), IpUMeHeHHe.
CepHUCTast KUCIOTA.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnocoba nosyveHust cepHotl kuciomol. Cosld cepHOU
KHUCJIOTBI, KaYeCTBeHHasl peaklus Ha CyJibdaT-HoH.
Haxox/ieHue cephbl ¥ e€é coeJUHEHUH B IPUPOJE.
Xumuueckoe 3azpsizHeHUe oKpycatoueli cpedvl
coeduHeHUsIMU cepbl (KUC/10mHble 000U, 3a2psi3HeHUe
803dyxa u 6000éM08), cnocobbl e20 npedomepaujeHusl.

JleMoHCcTpanuu

Kosiiexknuu (BUjieoMaTeprasbl): cepa v eé coe/JMHeHUSI.
O6yriiBaHMe caxapa HoJ JAelcTBueM
KOHILIEeHTPUPOBAHHOM CEPHOU KUCJIOTHI.

JlabopaTopHble 1 IpaKTH4YeCKue paboThl
JlabopamopHble onbimbi:

O6HapyxeHue cyJbpaT-UOHOB.

B3auMogelicTBrUe pa3baBeHHON CEpHOM KUCIOTHI C
LIMHKOM. BeruucaeHus

110 ypaBHEHUAM XUMHUYECKHX PeaKIif;

O6BSACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 371eMeHTOB VIA-rpynmsl 1 ux
coeIMHEeHU I
C y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOH Ha cxeMy "Mi3MeHeHHe pafinyCcOB B NOArpyNIax .
XapakTepu3oBaThb GU3NUECKHE
Y XMMHYeCKHe CBOMCTBA IPOCTOTO BElleCTBA CePbI U eé coeIMHEeHUH (CepoBOI0PO/ia, OKCHIOB
cepbl, CEPHOH KUCJIOTBI, Cy/1b}aTOB), COCOGHI UX MOJIyYeHHs, IPUMEeHEeHe U 3HaYeHHe
B IPUPO/ie U XKU3HU YesI0BeKa C OIIOPOH Ha CXeMy U IJIaH.

OnpefiensiTh Ha/IM4YKe CyJ1bdaT-UOHOB B PACTBODE.

O6BbACHATD CYIHOCTb 3KOJIOTHYECKHUX IPOOJIeM, CBI3aHHBIX C TIepepaboTKON coeAMHEHHUH cepbl
nocJie CTpyKTypUpOBaHuUsl MaTepHasa.

[I1aHMPOBATh U OCYLIECTBIIATH HAa IPAKTHKE XUMUYeCKHe 3KCIIepUMEHTBI, TPOBOJUTH
HabJIl0jeHus1, ieJlaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIepUMeHTa.

CnefoBaTh NpaBuJaM 6e30nacHOM paboThl B 1a6OpaTOPUU NPU UCIO0JIb30BAHUM XUMUYECKOU
nocy/bl U1 060pyA0BaHuUs O/ PyKOBOACTBOM Ilefjarora.

[Tpon3BOUTE BEIYHCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.

HWcnosnb30BaTh NpHY BBINOJHEHUH yUYeOHbIX 33JaHUH TEKCThI y4e6HUKA, CIpaBOYHbIe
MaTepuasbl ([lepuouyecKyto cucTeMy XUMHUYECKHX 3/1ieMeHTOB /I. Y. MenpieneeBa, TabauLy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUH U COJIel B BOJe, 3JIeKTPOXUMHUECKHUH PAAJ HaNpshKeHUH
METAJLJIOB).

Hcnonb30BaTh NpH BBINOJIHEHUH Yie6-

HBIX 33/JaHUH U B IpoLiecce UCC/Iej0BaTeIbCKOM 1eTeIbHOCTH Hay4HO-IONYJISIPHYIO JINTepaTypy

XUMHUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHuaJbl, pecypcsl UHTEepHeTa

MocJle KOHCY/IbTaLMU C IeJaroroM
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Tema 5. O61as
XapaKTepPUCTUKA
XMMHYECKHUX 3J1eMEHTOB VA-
rpynimsbl. A3oT, docdop u ux
coeUHEeHMsI

(74)

0O611as xapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsl.
OcobeHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe AJid HUX CTeIIeHU OKUCJIEHHA.

A3orT, pacnipocTpaHeHue B IpUpo/ie, GU3nyecKue U
XUMUYECKHe CBOUCTBA (B3aUMO/IeHiCTBUE C MeTa/JIaMHU U
HeMeTaJl/IaMHU - KHCJI0POZ0OM U BoZopooM). KpyroBopoT
a3oTa B IPUPOJE.

AMMuak, ero ¢pu3UyecKre U XUMUYeCKHe CBOUCTBA
(okucIeHHE, OCHOBHbBIE CBOWCTBA BOAHOI0 PAacTBOpPa),
nosyveHue v npuMeHeHue. CoJiv aMMOHUS, UX QU3NUECKHe
Y XMMUYecKHe CBOHCTBA (pa3/ioKeHHe, B3aUMOJeHCTBHE
Co LiesoyaMH), IpuMeHeHHe. KayecTBeHHas peakuus Ha
HMOHbI aMMOHHUS.

A30THas KUC/I0TA, eé Gu3nyecKue U XMMUYeCcKre CBOMCTBA
(ob1urMe Kak mpeJcTaBUTEIS KJ1acca KUCIOT U
cnenuduryeckue). A3oTUcTas KUcaoTa. Mcrosp3oBaHue
HUTPATOB U COJIEll aMMOHHUSA B KaueCTBe MUHEPAJIbHbIX
yA06pEeHUN.

Xumuueckoe 3azpsi3HeHue okpyscarowell cpedbl
coeduHeHUsIMU azoma (KucsaomHble 000U, 3a2psi3HeHUe
803dyxa, no48bl U 8000EMO08).

docdop, arrompontsie modugpukayuu gpocgopa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMOJIEICTBUE C
MeTa/lJIaMH, HeMeTaJIaMH1, KOHYeHMpUpo8aHHOU a30mHoU
u cepHoli kucaomamuy).

Okcup docdopa(V) u pocoopHast kucaoTa, pusnyeckue u
XMMH4YeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha docdaT-HOHBIL.

HUcnosnbp3oBaHue ¢pochaToB B KadecTBe MUHEPAJIbHBIX
yA06peHui. 3arpsisaHeHHe NPUPOJHBIX BOJOEMOB
docdaTamu.

JleMoHCcTpanuu

Konneknuu: dpocdop u ux coejuHeHuUs .

B3auMo/ielicTBHE KOHIIEHTPUPOBAHHOM a30THON KU CJIOThI
C Me/ibl0.

JlaopaTopHblie 1 IPaKTHYeCKHe paboThl
JlabopamopHbvle onbimol:

1. BsauMoeicTBHYE coJiell aMMOHUS C IIEI0YbIO.

2. O3HaKoMJIeHHE C 06pa3aMU a30THBIX U G0oCHOPHBIX
YA0OpEeHUH.

IIpakmuuveckas paboma:

Ne 10. [losiyueHHe aMMUaKa, U3y4YeHHE er0 CBOMUCTB.

O6BbACHATD 00LIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-TrpyIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEeLeCTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHMUS, a30THOU KUCJIOThI, HUTPATOB, OKCU/A
docdopa(V) u pochopHoii kKuca0ThI, PocdaToB), COCOOHI UX MOJIYYEHUS, IPUMEHEHUE U
3HaueHUeE B IPUPO/IE U )KU3HU YesI0BEKA C UCIIOJb30BAHUEM CXEMBI.

OnpefiensiTb HOHbI aMMOHUSA U pocdaT-uOHBI B paCTBOPE C UCII0/b30BAHUEM TAB/IHILbI
"XapakKTepHble peaKIiy Ha KAaTHOHbI U aHUOHBI".

O6BACHATD CYIHOCTb 3KOJIOIMYECKHUX IP06JIeM, CBI3aHHBIX C HAX0XK/J€HUEM COeIMHEHUH
azota u pocdopa B OKpyKalollel cpese.

[l1aHUPOBATDb U OCYLIECTBIISTh Ha IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTDI, IPOBOJUTh
HabJ110/ieHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CrnenoBaThb paBUJIaM 6e30MacHON paboThl B 1ab0paTOPHUH NPH UCTI0/Ib30BAHUH XUMUYECKON
nocyZpl M1 060py0BaHUS.

[IpoM3BOAUTH BHIYHUC/IEHHS 10 XAMUYECKHUM YPaBHEHHUSIM.

HWcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHBIX 33/JaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIE
MaTepHaJbl (TepuoJUYeCcKyI0 CUCTEMY XMMUYeCKHUX 31eMeHTOB /I. Y. MenpesieeBa, TabuLy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIEH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJl HANPSKeHUH
METaJIJIOB).

Hcnonb30BaTh NpH BBINOJHEHUH Y4e6HBIX 3a/JaHUH U B IPOLiecce UCCIe[0BaTeIbCKON
JleATeIbHOCTH HayYHO-MIONYJIAPHYIO0 JIMTEPATyPy XUMUUYECKOT0 COJlepP>KaHus, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa nocJie KOHCY/IbTAlMH C IeiaroroM
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BuryucaeHus
— M0 YpaBHEHUSIM XUMHUYECKUX PEAKIUH
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Tema 6. O611as XapaKTepuc-
THKa XMMHY€ECKHUX 3JIEMEHTOB
IVA-rpynnsbl.

Yriepoa u KpeMHMI U X
coeMTHEHUA

(84)

Yryepog, ayjuioTponHble Moaudukanuu (rpadut, anMas),
pacnpocTpaHeHue B IpUpoje, pu3ndecKue U XUMUYECKUE
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B mpupose.
OKcuAbl yrieposa, ux pusnvyeckue U XMMUYeCKHe
CBOMCTBA (B3aUMO/IeICTBUE C META/JIaMH, HEMETAJJIaMH,
KOHYEeHMpupo8aHHOU a30MHoU U cepHoll Kucaomamu), ux
JIEACTBUE HA )KUBbIE OPraHU3Mbl, N0/1Iy4YeHUe

Y IpUMEHeHHUe. IK0102U1ecKue npo6.1eMbl, C8SI3AHHbIE C
okcudom yaaepoda(lV); zunomesa 2106a.16H020
nomenJieHusl KAUMama; NapHUKo8slil sgpgdexm.

Yro/ipHas KUCJI0TA U eé oy, ux Gru3ndecKkre U
XMUMHUYeCKHe CBOUCTBA, no.1yyeHue U IpuMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
HcnosvzoeaHue kap6oHamoes 8 6bimy, meduyuHe,
NPOMbIWIEHHOCMU, Ce1bCKOM X03slicmae.

Kpemuu#, ero pusnyeckue 1 XuMHU4ecKue CBOHCTBaA (Ha
npuMepe B3aUMO/eHCTBUSA C MeTa/IJIaMH U HEMeTaJlJIaMH),
no/yveHue U npuMeHeHue 8 3/1eKMmpoHuUKe.

CoeduHeHust kpemHusi 8 npupode. O6ujue npedcmagaeHust 06
okcude kpemHus(1V) u kpemHuegoli kucaome. Cuaukamel, ux
ucno/b308aHue 8 6bimy, MeoUYuUHe, NPOMbIUAEHHOCMU.
Baoic-Hellwiue cmpoumenbHble Mamepuabl: Kepamukda,
cmek0, yemeHm, 6emoH, yxcesne3o6emoH. [lpobaemol
6e30nacHO20 UCNO/Ib30BAHUSI CMPOUMENbHBIX MAMEPUA108
8 N0BCEOHEBHOU HCUSHU.

JleMoHCcTpanuu

Mogeu KpUCTalJInYeCcKUX pelléToK ajMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancop61usi pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrsiém. [Ipotrusoras.

BML[EOMaTepl/IaJIbl: CUJIMKATHAaA MPOMBINIJIEHHOCTb.
Mogenu MoJIeKyJ1 OpraHuYeCKUX BeleCTB.

JlaopaTopHbie 1 IPaKTHYeCKHe paGoThl
JlabopamopHvliii onbim:

KauecTBeHHas peakuysi Ha KApOOHAT-UOH.
IIpakmuueckue pabombil:

Ne 11. [losryyeHue yrieKUcaoro rasa v UsyuyeHue ero
CBOMCTB.

Ne 12. PemieHue sKkcriepuMeHTa/lbHBIX 334 [10 TeEMe
«HeMmeTannbi».

BuryuciaeHus
110 YpaBHEHUAM XUMHUYECKUX peaKLUi
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O6BACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB [VA-rpynnel v Ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCTHIX BELLECTB YI/Iepoia U
KpPEMHHUS U UX COeJUHEHUU (OKCU/I0B yIJIEPOA, YTOJIBbHOU KUCIOThI, KAp6OHATOB, OKCUAA
KpEeMHHUSs, KDEMHUEBOU KHUCJIOThI, CUIIMKATOB), CIIOCO6BI UX MOJIyYeHUs], IpUMEHEHUE
Y 3HaY€HHUE B IPUPO/IE U )KU3HU YeJI0BEKa.

OnpefesiTb KAPOOHAT- U CUJIUKAT-

HOHBI B PacTBOPE.

OGBSCHATD CYIHOCTb 3KOJIOTHYECKUX IPOOJIEM, CBI3aHHBIX C HAX0XK/JEHUEM YTJIEKHUCJIOrO rasa
B OKpy»alolel cpefie.

[l1aHMpPOBATE U OCYLIECTBJIATD Ha MPAKTHKE XUMHUUYECKHE IKCIIePUMEHTHI,

[IpoBoANTE HAGJIIOIeHHS], leJIaTh BbIBO/bI 10 pe3y/IbTaTaM SKCIIepUMeHTa 1ocJie
npe/iBapUTeJbHOM paboThl.

CrnenoBaThb NMpaBuJaM 6e30acHON paboThl B 1a60paTOPHUH MPU UCITOIB30BAaHUHU XMMUYECKOU
nocyZpl M1 060pyj0BaHUs.

HWcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHBIX 33JJaHUH TEKCThI yYeOHUKA, CTIPAaBOYHbIE
MaTepuasbl ([lepuouyeckyto cucTeMy XMMUYeCKUX 3/1ieMeHTOB /I Y. MenpeneeBa, TabuLy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIEH B BOJlE, 3/IEKTPOXUMHUYECKUH psi/l HANPSHKeHUH
METAJIJIOB) 10CJIe KOHCY/IbTAllMH C IIelaroroM.

Hcnonb30BaTh PH BbINOJHEHUH Y4e6HBIX 3a/JaHUH U B ITPOLieCCe UCCIIe[0BATENIbCKON
JlesITeIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy XMMHUYECKOT0 COZlePKaHUs, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




Pa3peu1 2. MeTa/ibl 4 UX coeguHeHMs (20 4)

Tema 7. O61He CBOICTBa
METa//IOB
(44)

0611as1 xapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBAHHWH UX I10JIOKEHUS B
HepHOAH‘{eCKOﬁ CUCTeEMe XUMHUYECKHUX 3JIEMEHTOB

. . MeHzesieeBa 1 cTpoeHusi aToMoB. CTpoeHHe
MeTaJIJIOB. MeTaJlsindyeckas CBsI3b U MeTaJlJindyeckas
KpUCTa/UIMY€eCcKasi pelIETKA. DJIEKTPOXUMHUYECKU PsiJL
HanpshKeHUH MeTaioB. Pu3ndyecKue U XUMUYECKUE
CBOMCTBa MeTaJlJIOB (B3aUMO/IeeICTBHE C KUCJIOPOAOM,
BOJIOH, KUCI0TaMHu). O6wjue cnocobbl NoyveHusl
Memasnos.

IloHsimue o0 Koppo3uu Memasi08 U 0CHO8HbIE CNOCO6bL
3aujumsl om koppo3uu. Cnaaswl (cmasb, 4yayH,
JdrpaarMuHull, 6pOH3a), UX NPUMEHEHUE 8 6bimy U
npoMbluwAeHHOCMU.

JleMoHCcTpanuu

03HaKoMJIeHHE C 06pa31iaMy METAJJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMHU.

Mojenu KpycTalJIM4eCKUX PeLIETOK METAJLJIOB.
BusieomaTepuasbl: KOppo3us METAJIJIOB.

JlabopaTopHble M IPaKTH4YeCKHe paboThl
Jla6opamopHbie onbimul:

O3HakoMJIeHHe ¢ 06pa3liaMH CIJIaBOB MeTaJlJIOB.
3aBUCHMOCTb CKOPOCTH peaKLMu MeTaJlj1a C KUCIO0TOH OT
NPUPO/bI MeTaJIA.

BuryucaeHus
110 ypaBHEHUSIM XUMHUYECKUX PEAKIMH.

PackpbIBaTb CMbIC/ U3y4aeMbIX TIOHSATUH U IPUMEHSITh 3T NOHSTHS IPH ONMCAaHUH CBOMCTB
BEIIECTB U UX MPeBpalleHUH.

O6BbACHATD 00LIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEeHTOB-MeTa/JIOB U UX
coeJMHEHUH € Y4ETOM CTPOEHHUSA UX ATOMOB.

XapaKTepHu30BaTb CTPOEHUE METAJLIIOB, 061I1e QU3NUECKHUE U XUMUYECKHE CBOMCTBA METAJIIOB.

XapakTepu30BaThb 06LIKe CIIOCOObI OJYYeHHs] METAJIIOB [I0C/Ie CTPYKTYPUPOBAHHUS
MaTepuaJa.

CrneznoBaThb MpaBUJaM 6e30acHON paboThI B 1a60OPaTOPHUH MIPU UCTTOIBb30BAaHUHU XMMUYECKOU
MoCy/ibl M1 060PyZ0BaHUs.

[Ipou3BOAUTD BBIYMC/IEHHUS 10 XHMUYECKUM YPaBHEHUSM.

HWcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHBIX 33JJaHUH TEKCThI yYeGHUKA, CITIPAaBOYHbIE
MaTtepuassl ([lepuoguyeckyro cucTeMy XUMHUYeCKUX 371eMeHTOB /[l. Y. MeHjesieeBa, TabiuIy
pPacTBOPUMOCTH KUCJIOT, OCHOBAHHUH U COJIel B BOJie, 3JIEKTPOXUMHUUECKHUH P HAaNpsHKeHUH
METaJIJIOB).

Hcnonb30BaTh NpH BBINOJHEHUH Y4e6HBIX 33/JaHUH U B ITPOLIECCE UCCIIEe[0BATENbCKON
JleATeIbHOCTH HayYHO-MIONYJIAPHYIO0 JIMTEPATyPy XUMUUYECKOT0 COJlepP>KaHus, CIPaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie npeABapUTebHON KOHCY/IbTALMH C IeAarorom

Tema 8. BaxxHelnue
MEeTaJ/L/Ibl M HX COeJUHEeHU
(164)

[llesiouHble MeTasbl. [los103keHue B [lepuouueckoit
cUCTeMe XUMU4YeCKUX 3jieMeHTOB /. 1. MeHeseeBa,
cTpoeHUe aToMOB. HaxoxeHue B mpupo/e.

dusnyeckre U XUMHUYECKHE CBOUCTBA (Ha MpuUMepe
HaTpus U Kamus). OKCUbI U TUAPOKCU/IbI HATPUS U KaJTHS.
[IpuMeHeHMe Le/I0YHbIX METAJJIOB U UX COeJUHEHUH.
[[lesl0o4HO3€EMeIbHbIE METAJIIbI MATHUU U KaJIbIIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproanyeckoit cucteme
XUMU4YeCKUX 3jieMeHTOB /. U. MeHesieeBa. HaxoxxieHue B
npupo/ie. Pusndeckrue U XMMUYECKHE CBOUCTBA.
BaxkHelue coeIuHEHUS KaJablusA (OKCHUJ, TUIPOKCHU,
coJn). 2Kécmkocmbs 800bl U cnocobbl €€ ycmpaHeHusl.

OGBACHATD 061Me 3AKOHOMEPHOCTH B U3BMEHEHUU CBOHCTB 3JIEMEHTOB-METAJLJIOB B IPYIIax U
HX COeZIJMHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb GU3UYECKHE U XUMHUYECKHe CBOWCTBA MPOCTHIX BELECTB METAJIOB U UX
coeIMHEHUH (OKCU/IOB, TU/IPOKCH/IOB, COJIEH) C ONTOPOH Ha CXeMy, CIIOCO6bI UX MOJIYYeHH s,
NpUMeHeHHe U 3Ha4eHHe B IPUPO/ie U )KU3HU YesI0BeKa.

Pacrio3HaBaTh C NOMOILbI0 KAUeCTBEHHBIX pEaKIMi HOHbI METaJIJIOB (MarHus, aJIlOMUHUS, LIUHKA,
KeJie3a, MeJIl) C UCTIOJIb30BaHWeM Tab UMbl "XapaKTepHble peaKlM1 Ha KaTHOHBI".

[I;1aHMPOBATD U OCYLECTBIATH HAa IPAKTHKE XUMUYeCKHe 3KCIIEpUMEHTBI, TPOBOJUTh
Hab6JII0IeHHs1, [ieJIaTh BbIBO/IBI 110 pe3yJIbTaTaM 3KCIepUMeHTa.

CrnesioBaTh MpaBUJIaM 6e30MacHON paboThI B 1a60paTOPHUH ITPH HUCIOJIb30BAHNUH XUMUYECKON
MOCy/ibl M1 060PYZ0BaHUS.

[Ipon3BOAUTD BBIYUCIEHHUS 10 XUMUYECKUM ypaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
XMMUYecKUx 3jieMeHTOB /Jl. . MenjienieeBa, cTpoeHue
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XHUMUYeCKHe CBOMCTBAa. AMOOTepHBIE CBOMCTBA OKCUAA U
TUAPOKCHUJA.

XKeneso. [lonoxenue B [leprognyeckoit cucteme
XMMUYecKux 3jieMeHTOB /Jl. . Men/jenieeBa, cTpoeHue
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XMUMHUecKHe cBoMcTBa. OKCUABI, THAPOKCHABI U COJIH
xenesa(ll)

nxese3a(Ill): cocras, cBoOMCTBA U nosyueHue.

JemMoHCcTpanuu

B3auMogelicTBUe HaTpHs C BOAOM.

OkpalurBaHue JIJaMeHU HOHAMU HaTPUS U KaJlUsl.
OkpalrBaHue MJaMeH! HOHAMU KaJIbLIUs.
B3aunmoieiicTBre OKCH/Ia KaJIbLivs C BOJOM.
Bugeomarepuasbl: FOpeHHUE KeJle3a B KUCJI0PO/Ie U XJI0pe.

JlaGopaTopHble U IPaKTHYeCKHUe paGoThl
Jla6opamopHbie onbimul:

O3HakoMJIeHHe c 06pa3ljaMy aJIOMHUHHUS U €ro CILJIaBOB.
AMdoTepHble CBONCTBA I'H/POKCUAA ATIOMUHUS.
KayecTBeHHbIe peaKLIMM HA MOHBI XeJie3a.

KécTtkocTb BOABI ¥ METO/ibI €€ yCTPaHEeHHSI.
IIpakmuyeckue pabombl:

Ne 10. PemieHue sakciepruMeHTa/lbHBIX 33/]a4 110 TEMe
«MeTasibI».

BuryucaeHus
110 YypaBHEHHUSIM XUMHYECKUX peaK i

BeicTpanBaThb pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH HAa HHGOPMALUIO U3
y4eOHHKa U CIPAaBOYHbIX MaTepPHUaJIOB, TPAMOTHO UCIOJ1b30BaTh U3y4YeHHbIM OHATUHHbBIN
anmnapar Kypca XuMHH.

HWcnosib30BaTh NPH BBINOJHEHUH YYeOHbIX 33JlaHUH U B POLIECCE UCCIE0BATENbCKON
JleATEIbHOCTH HAyYHO-MIONYJISIPHYIO0 JIMTEPATYPY XUMUYECKOTO COJIEPXKAHUS, CIPAaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Paspgen 3. MNepBoHayaibHble XMMUYECKME NOHATUA 06 OpraHMYecKkux Beltectsax, 104

Tema 9. NepBoOHaYanbHble
XMMWUYECKME NMOHATUA 06
OpraHWYecKmXx BelLecTsax

O6mue npeacTaBieHdss 06 OCOGEHHOCTSX COCTaBa M
CTpOeHUsI OpraHUYecKUx COoeIMHEeHU I yrJiepoja.
[lepBoHaYa/ibHbIE MOHSTHUSI 06 OpraHUYECKHX BEIeCcTBax
KaK O COeJJUHEHHsIX yrjepoaa (MeTaH, 3TaH, 3TUJIEH,
alleTU/IeH, 3TAHOJI, TVIMIEPUH, YKCycHasi KucaoTta). Hx
cocmag u xumuyeckoe cmpoeHue. Kaaccugukayus
opeaaHuveckux geujecms. [1oHAATHE O GUOJIOTUYECKH BaXKHBIX
Bell[eCTBax: XKHUpax, 0ejKax, yrjeBojJax — W HUX POJH B
YKU3HM YesloBeKa. Mamepua/ibHoe eJUHCME0 0p2aHU4eCcKUxX

O6BACHATD NPUYIHUHBI MHOFOO6pa3I/IH BelleCTB, WJIJINCTPHUPOBATH B3aUMOCBA3b
HEOpraHUu4eCKHx COGL[I/IHeHI/Iﬁ yrjaepoga v OpraHNM4eCKUX BeleCcTB o4 PyKOBOACTBOM
y4uTeJid.

O6BACHATD ycioBuUd 6€e30MacHOT0 UCMOJIb30BaHHUS BelleCTB U XUHMH4Y€eCKUX peaKLlI/Iﬁ B 6bITy.

XapaKTepI/IBOBaTb POJib XUMHHU B PA3JIMIHBIX C(i)ean AeATeJIbHOCTHU mo,qeﬁ, OCHOBHbIE
BelleCTBa U MaTepHaJibl, IpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 YeJI0BEKa.
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U Heop2aHu4eckux coeduHeHUulL.

[IpuposiHble HCTOYHUKH YTJIEBOLOPOLOB (YTob,
HNPUPOAHBIN ra3, HePTh), IPOAYKTbI UX IepepaboTKH, UX
pOJIb B GBITY U IPOMBIILLJIEHHOCTH.

Pa3peu 4. O606uieHne matepuana o kypey «Heopranndeckast Xumusi»(4 4)

Tema 10. Xumus u okpyxaromias | HoBble MaTepurasibl U TEXHOJIOTHH. BemecTBa 1 XapakTepu30BaTh pOJib XUMHUH B Pa3JIMYHBIX chepax JesaTeJbHOCTH JII0Jiel, OCHOBHbIE
cpena, 14 MaTepHaslbl B 10BCEeJHEBHON KU3HH YesloBeKa. XUMHUS U BellleCTBa ¥ MaTepHaJibl, IPHMeHseMble B X)KU3HU COBPEMEHHOTO0 YesI0BeKa.
3/0poBbe. besonacHoe UCMoJIb30BaHNE BeIeCTB . O6BbACHATD yCJI0BUS 6€30M1aCHOT0 UCI0/Ib30BAHUS BEIleCTB U XUMUYECKUX PeaKL Ui B GBITY
Y XUMHYECKUX PeaKIUi B ObITY. AHa/nu3MpoBaTh U KPUTHUYECKHU OLleHUBATh HHPOPMAIMIO O BJIUSHUU IPOMbILIJIEHHOCTH,
OCHOBBI 3K0JIOTUYECKON FPaMOTHOCTH. XUMHUYECKOe CeJIbCKOr0 X0351MCTBa, TPAHCIIOPTA U [ip. Ha COCTOSIHUE OKpYXKalolliel cpefibl.
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX U OTPaBJIEHUSX.
JlonycTuMasi KoHLeHTpanus Bemects — [1/K). [IpuHUMATB y4acTHe B 06CYXK/J€HUU MPOOIEM XUMHYECKON 1 9KOJIOTHYECKON HAPaBJIeHHOCTH,
Posib XMMHU B pellleHUH 3K0JIOTHIECKUX TpobieM BbICKa3bIBaTb COOCTBEHHYIO MO3UIIMIO 10 TPO6JIeMe U TpeAJaraTb BO3MOXHbIE Iy TH eé
peleHHsIC 0NOpoH Ha MHoOpMaIMIo U3 yueGHMKA U CIPaBOYHbIe MaTepHaJIbl, peCypchl
O60611eHre MaTepraJa 1o 06o061eHe ¥ cUCTeMaTH3aLKs 10 Kypcy HurepHeTa
Kypcy «Heopranudeckas «Heoprannyeckass XuMHsI»
XUMUSA», 34

[Ipn paspaboTke pabodeidl mporpaMMbl B TeMaTHUYECKOM IJIAHUPOBAHUHM JAOJDKHBI ObIThb yYTEHbl BO3MOXKHOCTH MCIOJIb30BAHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, ABJASIOIUXCSA y4eOGHO-MeTOANYECKUMU MaTeprUaiaMy (My/IbTUMeAUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE YUe6GHHUKH U 3a/JaYHUKH, 3J1eKTPOHHbIE
O6UOJMOTEKH, BUPTYaJbHbIEe JJAOOPATOPHUH, UTPOBbIE MPOrPaMMbl, KOJJIEKIMH LUPOBLIX 06pa30BaTe/bHBIX PECYPCOB), UCIOJIb3yEMBIMU JJI1 06Y4eHUSI U BOCIUTAHUS
pasJIMYHBIX TPYII M0JIb30BaTeJIeH, TpeiCTaBJIeHHbIMU B 3JIeKTPOHHOM (LU PPOBOM) BUJE U pealU3yILINMH AJaKTHYecKue Bo3MoxkHocTH UKT, copepikaHure KOTOPbIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 060pa30BaHUM.
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