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[NHOACHUTEJIbHAA 3AIINCKA

@OenepanpHas paboyasi mporpaMma Mo XUMHUHU I OOyYarOMIMXCS € 3aJepiKKOU
ncuxuyeckoro pazButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro oOIIEero 0Opa3zoBaHUS
MOATrOTOBJIeHa Ha ocHoBe DenepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTelbHOIO
cTaHaapra ocHoBHOro ootmero oOpazoBanusi (Ilpuxaz Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OO0OO), DenepanbHON aaaNTUPOBAHHOU
o0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHMs AJisi 0OydYarolIUXCs C
OTpaHUYEHHBIMHU BO3MOXKHOCTAMU 370poBbs ([Ipukaz Munnpocsemienus Poccun ot 24
HOsIOpst 2022 1. No 1025), denepanbHoii pabodueil mporpaMmbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 1o ydeOHOMYy mnpeamery «Xumus», DenepanbHOH MNporpaMMbl
BOCIIUTAHUSA, C YYETOM paclpe/ejeHHbIX IO KJaccaM MpPOBEPSEMbIX TpeOOBaHUM K
pesyabpraram ocBoeHus: DenepanbHON alanTUPOBAHHONW 00pa30BaTeIbHON MPOTrPaMMBI
OCHOBHOTro oOImIero oOpa3oBaHusi Al OOy4aroOlUXCS C 3aJEPKKOM TMCUXHUYECKOTO
pa3BUTUA U  DJJEMEHTOB  COAEP)KAHMS, TMPEIACTABICHHBIX B  YHUBEPCAIBHOM
xkonudukarope no xumuu, Konnenuuu npenogaBaHusi yaeOHoOro npeaMera «XuMus» B
oOpa3oBareNbHbIX opranuzanuax PO, peanu3yromux 0oCHOBHbIE 00111€00pa30BaTeIbHbIC
IpOrpaMMBl.

[Iporpamma o xumuu pazpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU pabouei mporpaMmsl 1o y4eOHOMY IIPEIMETY.

YyeOupii  mpeameT — «XHUMHS» ~ BXOJUT B TMpPEIMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cucTeMe ecTeCTBEeHHOHAay4HOro oOpa3oBaHUS
XUMHS KaK Y4eOHBIN MpeaIMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMUpOBaHMN HAYYHOM KapTHUHBI MHpA, CO3AAHHUM OCHOBHI XHMUYECKHX 3HAHHMH,
HEOOXOUMBIX [l TIOBCEAHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0OE30MaCHOTO Jis
YyelloBeKa W OKpyKaromiei ero cpeasl oOpasza KH3HM, a TakKe B BOCIUTaHUU
3KOJIOTHYECKON KYJIBTYPHI.

YcenemHocTh M3y4eHHs] XMMHU CBSI3aHA C OBJIAJICHUEM XHUMHUUYECKHUM SI3BIKOM,
coONIo/iIeHneM TMpaBui  Oe30macHOM palOOThl TMPU  BHINIOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XMMHUM C IPYTHMMU MPEAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s1 OCHOBBI HEOPTAHMYECKOW M OPTaHUYECKON XUMUHU.
I'maBHOI uaeel mporpaMMsl SBJISIETCS CO3/aHKe 0a30BOTr0 KOMILJIEKCA OTMIOPHBIX 3HAHUH
M0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYalOIIMXCS U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxxanun 1aHHOTO Kypca IMPEACTaBICHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HM3YYECHHE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOMCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHNUN U ITYTE€W yIPaBICHUS MU
B LIEJISIX TIOJIYYEHUS BEUIECTB U MATEPHUATIOB.

TeopeTnueckyro OCHOBY U3YUYEHHS] HEOPTaHUYECKOM XMMHHM COCTABIISIET aTOMHO-
MoJIeKyJiapHOEe yueHue, llepuonmueckuii 3akon .M. MengeneeBa ¢ KpaTKUMU
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CBEJICHUSIMU O CTPOCHHUU aToMa, BHJaX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEAKITUH.

B usyuenun kypca 3HauuTeNIbHAS POJIb OTBOJAUTCS XUMHUECKOMY HKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTUUECKUX U JTA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COONIOACHUIO HOPM W TpaBWil Oe30MmacHod paboThl B
XUMUYECKOU JTa00paTopuHu.

Peanuzanus ganHoO#M nMporpaMMsbl B mporecce o0y4eHus: MO3BOJIUT 00YUYarOIIUMCS
c 3IIP ycBOuTh KJIIOYEBBIE XUMUYECKHE KOMIETEHIIMU U TOHSATH POJb W 3HAUYCHHUE
XUMUU CPeJIU JPYTUX HAYK O MPUPOJIE.

N3ydenne xumum crocoOCTBYeT (POPMHPOBAHHUIO Yy OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAyYHbIX METOJ0B (HAOII0JeHUe, HU3MEpEeHue,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO TMPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO Ha MEXIMPEIMETHBIX CBS3iX ¢ mpeameramu «OKpyKaronui
mupy, «®dusukay, «buonorus», «l'eorpadus», «Marematukay u (popMupyer
KOMIIETCHIIUM, HEOOXOJMMBbIC JUIsI TNPOJOKEHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HaYK.

N3yuenne xumum cnocoOCTByeT pa3Butuio y oOyuarommuxcs ¢ 3I1P
POCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIBHOM  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh WU KPUTUUECKU aHAJIM3UPOBATh HHQPOpPMAIHIO, TPEACTABICHHYIO B
pasnmuuHbIX GopMax. 3HAUUMOCTh TPEAMETA ISl PA3BUTHS KU3HCHHOW KOMIIETCHIIUU
oOyuatomuxcst ¢ 3I[IP 3akmrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKHUX 3HAHUM,
HEOOXOJUMBIX [l TTOBCEAHEBHOM >KM3HH; HABBIKOB 3/I0POBOTO U 0OE€30MACHOTO JIf
YeJioBeKa M OKpYXalollel ero cpenbl oopasza >KuU3HH; (POPMUPOBAHUM IKOIOTHUYECKOMN
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojaep)kKaHue OO0y4deHHUs TMpeaMeTy «XUMHS» C y4eToM
0co0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3[1P. OBnanenue yaeOHbIM
npeIMeTOM «XHUMUS» MPEJCTABISET ONPEACICHHYI0 TPYIHOCTh IJisi 00y4aromuxcsi ¢
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATEIbHOCTH, TEPUOTUNICCKIMU
KoJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIETo 3amnaca
3HaHUM, NMOHWXEHHBIM IIO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHAL.

Jlns mpeolioneHuss TPYAHOCTEM B M3YYEHHUH YYEOHOro mpeameTra «XuMUs»
HeoOxonuMa afanTamus o0beMa U Xapakrepa yueOHOro MaTepuala K Mo3HaBaTEIbHBIM
BO3MOHOCTSIM JTAHHOW KaTeropuu OOyYaronIuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHUS:
UCIIOJIb30BAaHUE  aJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBS3€il,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipyu wu3yueHHH XuUMHH HEOOXOAMMO OCYIIECTBISATh B3aWMOJCUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Matepuan PEKOMEHIYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJIEJIEHUE OTJEIbHBIX YPOKOB Ha PEIICHUE 3a7ad B CBS3U
CO CJOXKHOCTBbIO aHanu3a Tekcta oOydaromumucs c¢ 3IIP. Opranumdeckoe eIMHCTBO
MPAKTUYECKON M MBICIUTEIbHON JAESTEIbHOCTH OOYYAIOIIMXCA HA YpOKaX XUMHUU
CrocOoOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0Aa3MCHBIX XUMHYECKUX 3HAHUU U



ymennil. Ocoboe BHUMaHHE NpU M3YYCHHH XUMUU YACTSETCS U3YUCHHIO «CKBO3HBIX)
MOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaia.

[enu u 3aa9n U3y4eHus: yueOHOTO mpeaMeTa « XuMUs»

O60mme uenu wu3y4yeHUs y4yeOHoro mnpeamera «XUMUS» MPEACTaBICHbl B
OdenepanbHOi  pabouedt mporpaMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
aKTyaJu3upOBaHbl C yYETOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMs, HAIMPABICHHOCTH OOYYCHHsI HAa Pa3BUTHE W CaMOPA3BUTHE JHYHOCTH,
(dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTyphl. OOyueHHE YMEHUIO YYUTHCS U
MPOJ0JIKATh CBOE 00pa30BAHME CAMOCTOSITENILHO B HACTOSIIEE BPEMS ABIISAETCS OJHOU
U3 BOKHEHIUX QYHKINN y4eOHBIX MPEAMETOB, B TOM YHCIEC H « XUMHUI.

s oOyuatormxcst ¢ 3I1P, Tak ke, Kak W JUIi HOPMATHBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAOIIHNX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMUHUpYIOIIee 3HaUeHNE TIPUOOPETAIOT TaKUE IIeNH, KaK:

dopMHUpOBaHNE  HMHTEUIEKTyallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHUH, CIOCOOHOHN aaanTHpPOBaThCs
K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

HaNpaBICHHOCTh OOYYCHHS Ha CHUCTEMAaTHYeCKOoe TNPUOOIICHUE YydJaluxcs K
CaMOCTOSITETTLHOW ITO3HABATEIILHON IeATETbHOCTH, HAYYHBIM U TIPAKTUYECKUM METOJIaM
NO3HAHUSA, (POPMHUPYIONTUM MOTHUBAINIO U Pa3BUTHE CTOCOOHOCTEH K XHUMUH,

o0OecriedyeHre YCJIOBHM, CIMOCOOCTBYIOUIMX MPUOOPETEHUI0 O00yUYarOIIMMHUCS
OIbITa Pa3HOOOPA3HOM AESATENbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBbIX HAaBBIKOB
(KJIFOYEBBIX KOMIIETEHIINH ), UMEIOLINX YHUBEPCAIbHOE 3HAUECHUE JJIS1 PA3JINYHBIX BUIOB
JESITeIbHOCTH;

(GopmupoBaHHE YMEHMI OOBSICHATH U OLICHUBATh SIBIEHUS OKPYKAIOLIETO MHpa
Ha OCHOBAHMM 3HAHUH U OIIbITA, TOJYYEHHBIX IPU U3YYEHUU XUMUU;

(GopmupoBaHHEe Yy OOy4YalOIMXCS T'YMAHUCTUYECKUX OTHOLIEHUI, MOHUMaHUS
LIEHHOCTU XUMHYECKUX 3HAHUM JJs BBIPAOOTKH 3KOJIOTMUYECKH IIeJ1ecO00pa3Horo
HOBEJICHUS B OBITY U TPY/OBOW AESITEIbHOCTH B IIENISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKPYXKAIOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHBALlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIISL U HANPABICHHOCTH JaJIbHEHIIIEro 00yYeHHs.

Kypc HanpasinieH Ha perieHue ciaenyomx 3a1a4, 00eceuynBaoINX peaaTn3aluio
JMYHOCTHO-OPHUEHTUPOBAHHOIO M JEATEIIBHOCTHOIO TMOAXOA0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUA:

(GopmMupoBaHUEe MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTaBICHUNH O
BEIIECTBAX, UX MPEBPALIECHUSAX U MPAKTUIECKOM IPUMEHEHUH; OBIAJCHUE MOHATHITHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

OCO3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKON HaykKu Kak oOnacTu
COBPEMEHHOTO €CTEeCTBO3HAHUS, XMMHUYECKUX NPEBpAIICHUN HEOPraHMYeCKUX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBBHI MHOTHX SIBICHHH >KMBON M HEKHUBON MPUPOABL;
yriyOneHre npeCcTaBIeHn 0 MaTepruaIbHOM €IMHCTBE MUPA;

OBJIa/ICHHE OCHOBAMH XHMHUYECKOW IPAMOTHOCTHU: CIIOCOOHOCTHIO aHATN3UPOBATh
U OOBEKTHBHO OIICHHWBATh >KM3HCHHBIC CHUTYaI[MH, CBS3aHHBIC C XHWMHEH, HaBBIKAMU
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0e30macHOro OOpallleHHs C BELIECTBAMM, HCIOJIb3YEMbIMU B IMOBCEIHEBHON XU3HH;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIACHUE B
LEJSX COXPAHEHUS 30POBbs U OKPYKAIOILEH Cpeabl;

dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY pealibHO HAOII0AaeMbIMU
XUMUYECKUMHU SIBICHUSMHU U TPOILIECCAMH, TPOUCXOSAIIMMU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHHE OIbITA MCIIOJIIB30BAHUS PA3TUYHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HaOMIONCHUST 3a MX MPEBPAICHUSMU TPU MPOBEIACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMupoBaHUE TPEICTABICHUN O 3HAYCHUM XMUMHUYECKONW HAYKH M PEIICHHUH
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJieM, B TOM YHCJIE€ B MPEAOTBPAIICHUU TEXHOTEHHBIX
U DKOJIOTUUECKUX KaTacTpod.

OcoOenHocT 0T0OpPA M aanTalUMU Y4eOHOI0 MaTepHuaJia mo XuMUuH

OOyuenue ydeOHOMY mpeaMeTy «XUMHUS» HE0OXOJAMMO CTPOUTh Ha CO3JAaHUU
ONTUMAJBHBIX YCJIOBUH IJII YCBOCHHUS MPOTPAMMHOTO MaTepuajga OO0yJarolUMHCS C
31IP. Bonpiioe BHUMaHHE MOKHO OBITH YAENEHO OTOOpY ydeOHOro marepuana B
COOTBETCTBHM C MPHUHIIMIIOM JAOCTYIMHOCTU MPH COXPAaHEHUHU OOIero 6a30BOr0 ypOBHS.
OH 10MKEeH MO COACP)KAHUIO M 00beMYy OBITh aIalITUPOBAHHBIM JIJI1 00YJarOUUXCs C
3IIP B COOTBETCTBUU C WX OCOOBIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTSIMU. Clemyer
o0JIerunTh OBNAJieHHe MarepuaioMm oOyuatomumuca ¢ 3I[IP  mocpenctBoM ero
JETATBHOTO OOBSICHEHUS] C CUCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B IPUMEHEHHH 3HAHWUI C WCIIOJIb30BAaHUEM IMPUEMOB AJITOPUTMU3ALMUA U BU3YaIbHBIX
o110p, 00yUYeHUs CTPYKTYPUPOBAHUIO MaTepHaIa.

bonbiioe 3HaueHue A MOJHOLIEHHOTO YCBOEHHUS Yy4eOHOro marepuaia MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, MU3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
ydeOHbIMH TpeaMeTamMu  Kak «['eorpadus», «Puszukayn, «buomorus». Ilo3Bomss
paccmaTpuBaTh OAMH M TOT >K€ Y4eOHBI Marepuand C pa3HbIX TOYEK 3pEeHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JYYIIeMYy OCMBICICHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJYYEHHBIX 3HAHUHN U MPAKTUYECKUX YMEHHH.

[Ipu moATrOTOBKE K ypOKaM Y4YUTENb JOJDKEH MPEIyCMOTpPeTh (GOpPMHUpPOBAHUE Y
oOydJarommuxcs YMEHUN aHATIM3UPOBaTh, CPABHUBATH, 0000IIAaTh N3ydaeMblii MaTepHal,
TUIAHUPOBATh TPEJCTOSIIYI0 paboTy, OCYIIECTBISITH CaMOKOHTPOJb. HeoOxommumo
MOCTOSIHHO ~CJICIUTh 3a MPAaBUIBHOCTHIO PEUeBOTO OQGOPMIICHUS BBICKAa3bIBAHUMN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU TOBEJEHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIMM CTPOXKAWIINNA KOHTPOJb
COOJIOICHUST TIPABWJI TEXHUKHA OE30MaCHOCTH TP MPOBEJCHUH JIA0OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IlpumepHble BHABI JaeATeabHOCTH oOyuaromuxcs ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHU 00pa30BATEIBLHBIMHU MOTPEOHOCTAMH U 00ecTeYHBAIOIIHE OCMbICJIEHHOE
O0CBOEHHeE COJIePKAHNU 00pa30BaHUA MO NMpeaMeTy « XUMHI»

Conep:xanue BUIOB AesitenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
omnpenenseTcss uX ocoObIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [lomMuMO MmIKPOKO



ucnosbdyembix B @OIT OOO ob6mux 1y1si Bcex 00y4arolUXcsl BHJIOB JIESTEIbHOCTH
CleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEeUU(PUYHBIE [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, 151 00eCreyeHus OCMBICIEHHOTO OCBOEHHUS COJAEpKaHUs 00pa30oBaHUs
[0 TIPEAMETY: YCHJIEHHE IPEIMETHO-IIPAKTUYECKON JEATEIIbBHOCTH C aKTUBH3ALUEH
CEHCOPHBIX CHCTEM; YEPENOBAHUE BHUJIOB JACATEIBHOCTH, 3aJICUCTBYIOIIUX DPa3JIUYHBIE
CEHCOPHBIE CUCTEMBI; OCBOEHHUE MaTEpHalia C OMOPOM Ha alrOPUTM; «IIOLIArOBOCTHY B
M3YYEHUH MaTepualia; MCIOJIb30BaHUE TOMOJHUTEIBHON BU3YyaJbHOM OMOpPHI (IJIaHBL,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONIOpHbIE TabuLIbl). Jns pazButusa y oOyvaromuxcs ¢ 3I1P
yMEHHUS JieJaTh BBIBOJbI, (POPMHPOBAHUS TPAMOTHOIO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJIMMO HCIOJIb30BaTh OMNOpHBIE ciioBa M kiumie. Ocoboe BHUMAHUE CIEAYET
yIEeTUTh OOYYEHHMIO CTPYKTYPHUPOBAHHUIO MaTepualia: COCTABIIEHHE PUCYHOUYHBIX U
BEepOAJIbHBIX  CXEM, COCTaBlieHWe TalJMIl, COCTaBJIEHHE KJIACCU(PUKALUU C
0003HaYEHHBIMU OCHOBAHUSMHM JIJIsI KJIACCU(PUKAIIMU M HATOJHEHHE MX MpUMEpaMu U
zp.

[IpumepHas Tematndeckass U TEPMHUHOJIOTHYECKas JeKcuka cooTBeTcTByeT DOII
000.

s oOyuaronuxcs ¢ 3[IP cymiecTBeHHBIMU SIBISIFOTCS TPUEMBI PaObOTHI C
JEKCUYECKUM MaTtepuaioM 1o mnpeamety. [IpoBoauTcs crnenuanbHas paboTa 10
BBEJICHUIO B aKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3yyaembie TEpMHUHBI BBOJASITCS Ha TMOJUCEHCOPHOW OCHOBE, 00si3aTelbHA BU3yallbHAs
HOJIIEPIKKA, alITOPUTMBI PabOTHI C ONPEJIEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3aluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH B y4eOHOM IUIaHe

B coorBerctBUEM ¢ @DenepasbHBIM < TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHusl y4eOHBIA MpeaMeT «XUMUs» BXOIUT B
npeaMeTHyo 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTS1 UBYUYEHUSL.

Y4eOHbIM MIaHOM Ha €€ u3ydyeHHe oTBeleHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B
HENEeo B & 1 9 Ki1accax COOTBETCTBEHHO.

Conepxanue y4eOHOTO mpeaMeTa «XuMHS», TpeacTaBiecHHoe B DenepanbHOU
paboueir mporpamme, coorBerctByer DI'OC OOO, paszpaboTtaHo ¢ y4eTOM
denepanbHO  OCHOBHOM  00pa3oBaTEeNbHONM  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHus 1O Yy4yeOHOMY TIpeaAMeTy «XUMHUS», COOTBETCTBYeT DeaepanbHOi
aJanTHPOBAHHON OCHOBHOM 00pa3oBaTEIbHOW MporpaMMe OCHOBHOTO  OOIIEro
o0pa3oBaHus 00YYAIOMIUXCS C 3aJIEPIKKOM MICUXUIECKOTO Pa3BUTHSL.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUS»

COJEPXXAHUE OBYYEHNA B 8§ KIIACCE

[IepBoHayanbHBIE XUMUYECKUE IOHSITUSA
[Ipenmer xumuu. *Ponp XuMUM B KW3HM dYesjoBeka.™ Tema um BemiecTsa.
®du3nueckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME

Hayk.™ Ywucteie BemiectBa U cmecd. CnocoObl paznenenHuss cmeced. I[lpaBuna
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0e3omacHOro oOpalleHus ¢ BEMECTBaMU U 1a0opaTopHbIM 000pyaoBaHueM. *[loHsTHe
0 METOJIaX MO3HAHUS B XUMUM. ™

ATOMBI ¥ MOJICKYJIbI. XUMUYCCKHAE DJIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUUYECKUX
anemeHTOB. OTHOCHUTENbHAS aTOMHAs Macca. [IpocThie U CIOXKHBIE BENIECTBA. ATOMHO-
MOJICKYJIIPHOE YUCHHE.

Xumuueckas ¢opMyia. BaJleHTHOCT, aTOMOB XHMHUYECKHX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB.* OTHOCUTENbHAs MOJICKYJIsIpHas Macca. MaccoBas
JI0JISI XUMHUYECKOTO DJICMEHTA B COSMHEHUU.

du3nueckue M XUMHUYECKUE SBICHUsS. XuUMH4YecKas peakuud. lIpusHaku
XUMHYECKUX pEaKIuil. YpaBHCHUS XUMHUYCCKUX PEAKIUH. 3aKOH COXPAHCHHUS MacCChI
BemiecTB. Kiaccupukanuss XMMHUYECKMX peaknuid (COCIMHEHHS, Pa3JIOoKCHUS,
3aMeIleHus, oOMeHa).

XVUMHUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYAOH, C MpaBUIaAMH
paboThl B JIa0OpaTOpUU M NMpuUEMaMH OOpallleHUsi C JIa0OpaTOPHBIM OOOPYIOBAHHEM;
U3yYCHHE W OIUCaHWC (PHU3UYECKMX CBOWCTB O0Opa3lloB HEOPraHWYECKUX BEICCTB;
HaOoIeHne pu3nYecKuX (TUTaBJICHNUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE ¥ KOHJCHCAIMS BOJBI) M XMMHUSCKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE MEIHOM
IIPOBOJIOKH, B3aMMOCHCTBHE Mejla C KHCIIOTOW) SIBJICHWM, HAOJIFOJICHUE W OIHMCAHUE
NPHU3HAKOB MPOTCKAHWS XUMHYCCKHX peakiuid (pas3IoKeHUE caxapa, B3auMOJICHCTBUE
CEpPHOH KHCJIOTHI C XJIOpPHJIOM Oapus, pasziokenue ruapokcuaa memu (1) mpum
HarpeBaHuM, B3aUMOJICHCTBHE *kele3a ¢ pacTBopoM conu menu (II));uzydenue cnocoOoB
paszzenenus cMecel (C MOMOIIbI0 MarHuTa, PUIbTPOBaHKE, BHIIAPUBAHKE, JUCTUILISIINA,
xpomaTorpadusi), mTpoBeJACHHE OUYMCTKHA TMOBAPEHHOW COJIM; HAOJIO/IEHWE W ONMHCAHUE
pE3yNIbTaTOB TPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/1aHHE MOJIeJIe MONEKY (IIapOCTEP>KHEBBIX).

Baxuenue npeacTaBuTeIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — 3J€MEHT U MPOCTOE
BeniecTBo. Haxoxenue kucimopoaa B mpupoje, pusndeckue 1 XUMHUUECKHE CBOWCTBA.
Peakiiuu ropeHus MpoCThIX U CIOKHBIX BemiecTB. CrIocoObl MOMyYEeHUsS KHCIOpoaa B
nabopaTopuu *u npomseinieHHOCTH. ™ [IpuMenenue kucinopoaa. [lonstue 06 okcuaax.
KpyroBopot kucnopoaa B mpupoae. *O30H — amioTporHas MoauGUKaIus KUcaopoa.

TemnoBoit 3 PexT XMMUIECKON peakiuy, TEPMOXUMUYECKHE YPABHEHHUS, K30~ U
SHAOTEPMHUYECKHE peaKuu. TOIUIMBO: YyTOib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CJIOs.*

Bonopon — sneMeHT U mpocToe BemiecTBO. HaxoxkneHue Boaopojia B MPUPOJIE,
dusznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHSI C HEMETaUIAMH U
OKCUJaMHU METAJUIOB), TPUMEHEHHE, *CcrmocoObl momydeHus.™ [loHsTHe o KucioTtax u
COJISIX.

KonuuectBo BemiectBa. Monb. MomnspHass macca. 3akoH ABoraapo. MomisipHblid
00BEM ra3oB. PacueTsl mo xumudeckoit popmyse. PacueTsl MacCOBOM J10JIM XUMUUYECKOTO
AJIEMEHTa B COEIMHEHHH, KOJIMYECTBA BEILECTBA, MOJSIPHOM MAacChl, MOJISIPHOTO 00beMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*®duszndeckue cBoiicTBa Boabl.™ Bona. Ee coctaB, ctpoeHue u Mosekynbl. *Boma



Kak pactBoputenb.* PactBopbl. *IloHsTHE O HACHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOPUMOCTM BelleCcTB B Boje.* Pacuer MaccoBoil J0iu
BellleCTBA B pacTBOpe (MpOLIEHTHAash KOHIEHTpalus). MaccoBas 70Jig BellecTBa B
pactBope. *XUMHUUYECKHE CBOMCTBA BOJBI (Pa3IOKEHUE, PEAKIIUU C HATPUEM, OKCHJIOM
Kasblus, okcuaoMm cepbl (IV) peaknuu ¢ MeTajuiamMu, KUCJIOTHBIMH M OCHOBHBIMH
okcunamiu). [lonstue 06 ocHoBaHuAX. Poib pacTBOPOB B MPUPOJIC U B KU3HHU YEJIOBEKA.
Kpyrosopot Boawsl B mpupoze.* 3arps3HeHue NpUpOAHBIX BoA. OxXxpaHa W OYMCTKA
MPUPOJIHBIX BOJI.

Baxneiiue KJIaCCHhI HEOPraHWYECKUX  COEIUHEHUMU. Knaccuduxanus
HEOpraHuueckux coenuHeHuil. Okxkcuapl: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoIeoOpa3yolume - Ha npuMmepe okcuaa yriepoaa (l1) u
okcuna azora (l1)), Homenknarypa.* *TlonyueHne* u XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3ammoieiicTBUEe C BOJIOM, KuciIoTamu, mienodamu). OcHoBanus. Knaccudukarmms
OCHOBaHUM: MIEIOYM W HEpacTBOpUMBbIC OCHOBaHUs. HoMeHknaTypa OCHOBaHUM.
dusnyeckne M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJIOB, KUCIO0TaMH, coisiMu). *[lonydenne ocHoBaHUM. ™

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METaZIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJIIMH, Ha TIPUMEpPE COJISHOW W CEpPHOM KHUCIOT), *crmocoObl mosydeHus.™ Psin
aktuBHocTH MetauioB H. H. bekeroBa. Conm (cpemaHue): HOMEHKJATypa COJIEH,
*crocoObl OIyYeHHs ™, B3aUMOJICHCTBUE COJIEH C MeTalslaMu, KHCIOTaMH, IIeJI04YaMu
U COJISIMU, IPUMEHEHHE.

[Tousitne 00 aM(pOTEepHBIX THAPOKCHAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XMMHUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOTAMH M LIEI0YAMH, PA3IOKEHUE MpU
HarpeBaHUN) U MOJIy4eHue.*

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPraHUYECKUX  COECIUHEHUMN.
['eneTnueckue psbl.

XHUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/yXE; MOJTyYEHNE U U3yYEHUE CBOMCTB KUCIOPO/a; HAOII0IeHUE B3aUMOIEHCTBHS
BEILECTB C KMCIOPOJOM M YCJIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUS TOpEHUs (IoxKapa);
O3HaKOMJICHHE ¢ 00pa3llaMyi OKCHIOB U OMHMCAHHWE UX CBOMCTB; MOJYYCHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOpeHHue); HaOI0eHHe 00pa3lloB BEIISCTB KOJIUYSCTBOM | MOJIb;
MCCJIeIOBAaHUE OCOOCHHOCTEW pPAaCTBOPEHUS BEIIECTB C PA3IMYHOU PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHONM MACCOBOM JIOJI€Hd PACTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBHE BOABI C MeTaylaMH (HaTpUEM U KajbliUeM) (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPUAJIOB); OIpPEEICHUE PACTBOPOB KHUCJIOT U IIEIOYe ¢
MOMOIIFI0  MHJIMKATOPOB; HCCIEIOBaHUE OOpa3loB HEOPTaHWYECKUX  BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOJIOJEHWE H3MEHEHUSI OKPACKHM HWHIUKATOPOB B pPAaCTBOpax
KHUCJIOT U Iesiouei; nzyuenue B3aumojaeictBus okcunaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJJIAMH, PEAKINil HeUTpanu3anuu; MoayuYeHre HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeETajlla JPYTUM U3 PACTBOpPA COJIM; PEIICHHE
AKCHEPUMEHTAIBHBIX 3aady 1o TemMe «BaxHeilne Kiacchl HEOPraHHUYECKUX
COEMHECHUI.



ITepuonnueckuii 3akoH U [lepuoanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKAs CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUH.

[lepBble MOMBITKY KJIACCU(PHUKAMN XUMUYECKHUX 3eMeHTOB. [loHsTHE O rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJOYHBbIE M IIEJOYHO3EMENIbHBIE METallbl, TaJOTEHBI,
MHEPTHbIE Ta3bl). *OJNEMEHTbl, KOTOpble 00pa3yloT amM(QOTEepHbIE OKCUABl U
TUAPOKCUIBL *

Ilepponnueckuit 3akoH. Ilepuomnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J1. 1. Menneneesa. KopoTkonepuonnas U *IIMHHOTIEpUOAHAS ™ bopmbl
ITepuonuueckoin cucrembl xumuueckux siemeHToB [[. U. Menneneesa. Ilepuonsl u
rpynmnbl. PU3NYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA WU TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aTtoMHbIX sifiep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XxUMHUECKUX 3ieMeHTOB [lepuonnueckoi
cucreMbl J[. I. MeHnaeneeBa. XapakTepuCTHKAa XHMHYECKOTO 3JIEMEHTA IO €r0
nojoxeHuro B llepuonnueckon cucreme J[. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (TMOPSIKOBOrO0) HOMEpa 3HayeHUeE
Ilepnognueckoro 3akoHa u llepuonnueckodl CHUCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku u nipakTtuku. J. . MeHneneeB — yuéHblid U rpaxkIaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHasT ¥ HEMOJSIpHAsl)  CBA3b.
*DNEeKTPOOTPULIATEIIBHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB.* MlOHHAas CBSI3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUI HKCIIEPUMEHT: M3y4YeHHe OO0pa3loB BEIIECTB METaVIOB U
HEMETAJUIOB; B3aHUMOJECHCTBUE THAPOKCHIA LIUHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH;
IIPOBEJICHUE OIIBITOB, WILUTFOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiiuy pas3ioKeHUs, COCTMHEHUS).

MexrnpeaMeTHbIE CBS3U

Peanuzanusa MeXNpeIMETHBIX CBSI3€M MpPU H3YyYEHHUM XHMMUU B 8 Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BAHME KaK OOIIUX ECTECTBEHHO-HAYYHBIX TMOHSITHH,
TaK U TOHSTUH, SIBISIOMIMNXCS CUCTEMHBIMU JJISI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA.

OOmme ecTecTBEeHHO-HAy4YHBbIE TIOHSATHS: HAy4HbIM (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CHHTE3, KiIacCcu(UKaIus, NePUOIUNIHOCTb, HAOMIOACHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®uznka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU], U3OTOIIbI,
PaAMOAaKTHBHOCTh, MOJICKYJIA, DJIEKTPUYECKHA 3apsll, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHHME BEIeCTBa, ra3, (pu3mdyecKkue BETMYHHBI, CAMHUIIBI W3MEPCHHUS,
KOCMOC, IJIaHeThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHbIE MOPOJAbI, MOJE3HBIC
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.



COAEPKXAHHUE OBYYEHUA B 9 KJIACCE

BemecTtBo u xumuueckas peakius

Ilepponnueckuin 3akoH. Ilepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KM, KaJIblUd U UX COCIMHEHUU B
COOTBETCTBUU C IOJIOXKEHUEM 3JIEMEHTOB B lleproanyeckoi cucTeMe U CTPOEHUEM HX
aTOMOB.

CtpoeHune BellecTBa: BHAbI XUMHUYECKOMW CBSI3U. THUIBI KPUCTAIIIMUECKUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKU U BUIA
XUMUYECKOU CBSI3H. ™

Knaccudukanus u HOMEHKJIaTypa HEOPraHWYECKUX BeIIeCTB (MEXAyHapoaHas U
TpUBUAJIbHAS ). XUMHUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjIaccaM
HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEILIECTB.

Knaccupukanuss XUuMUYECKUX PEakIuil 10 pa3IMuHbIM MpHU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P EKTy, M0 M3MEHEHUIO
CTeNeHEH OKHUCJICHUS XHUMHUYECKUX DJJEMEHTOB, *M0 OOpaTUMOCTH, MO YYacCTHIO
Karanu3aropa).* OK30- U  OSHIOTEpPMHYECKHE peakiuu. *TepMoxXxuMuueckue
ypaBHEHUS. ™

*[lonatue o ckopoctd XxumMuyeckod peakuuu. [loHsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTrEeHHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHS.
@aKTOpHI, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oayanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIE€HUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHUECKON OUCCOLUMALMU. DIIEKTPOIUTUYECKAS AUCCOLIMAIUA.
ONEKTPOAUTBl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBIL. *MexaHu3M OHCCOLMAIUU
BEIIECTB C pA3JIMYHBIMU BUJAMU XUMHUYECKOM CBs3u. [loHstne o crenenu
nucconuanuu.™ CUIbHBIE U CIa0bl€ 3JEKTPOJIHTHI.

Peakiimu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMM MOHHOTO OOMEHa 0
KOHI[Aa. [lomHbIE M COKpalIEHHBIE MOHHBIC YPABHEHUS peakiui. XUMUYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHMA ¥ COJIEH B CBETE€ NPEICTABICHUNA 00 AIEKTPOTUTUICCKOMN
mucconuanun. Cpena pactBopa. KauecTBeHHblE peakllMd Ha KaTUOHBI M AHUOHBI:
xJopua-, Opomua-, uoaua-, cyiabdar-, kKapOoHaT-, CcUIMKaT-, ¢ocdaT- aHWOHEHI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbLIMs, allOMUHUA, kene3a (2+) u
(3+), meau (2+), uMHKA, MIPUCYTCTBYIOLIKME B BOAHBIX PACTBOPAX.

XUMUYECKUA HKCHEPUMEHT: O3HAKOMJIEHHE C MOJECISIMU KPUCTAIIMYECKUAX
PEIETOK HEOPraHWYECKUX BEIIECTB — METANIOB U HEMETa/uIoB (rpadura v aiMmasa),
CIOKHBIX BEIIECTB (XJOpUJa HaTpusi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakluu OT BO3JCUCTBHS pa3IuYHbIX (PAKTOpOB; UCCIEIOBaHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALMNA KUCIIOT, HIEI0YEN U
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comeil  (BO3MOKHO  WCIIOJIb30BAHHE  BHJIEOMATEPUANOB); IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS PEaKIUid HOHHOTO OOMeHa (0Opa3oBaHHE
OcajJika, BBIJICIICHHE Ta3a, 00pa30BaHMUE BOJIbI); OIBITOB, WLIIOCTPHPYIOIMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX ~ peaknuid  (TOpEeHHe, PEeaKkIuu  PasIoKCHUS,
COCIMHCHHUS); PACIIO3HABAaHUE HEOPTraHWYECKHX BEIIECTB C TMOMOIIBIO KaYyeCTBEHHBIX
peakinii Ha MOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a/1ad.

Hemetannbl u ux coeTuHeHUs

O6miass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu oOkucieHus. CrTpoeHue U (U3MYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOICHCTBUE C
MeTajulaMu, HeMeTalUlaMd —  BOJIOPOJIOM W KHUCIOPOJIOM,  *miemodamu™).
Xnoposonopo. ComnsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, *MoydeHue*, mpuMeHeHue.
*JleficTBHE XJI0pa M XJIOPOBOJOPO/Ia HA OPraHU3M uesoBeka.* BakHelue XJIopuasl U
WX HaXO0XJEHUE B TIPUPOJIE.

O6mass xapakrepuctuka dJeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUS.

Crpoenne u (¢U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPBI.
AnnoTtpornHble  MOAU(MUKAIMU KUCIOpOJa U Cepbl. XHUMHYECKHE CBOMCTBA CEpPbI
(B3ammojeiicTBUEe *Cc HeMeTaulaMu® — BOJOPOJAOM M KHUCIOPOJOM, METaJlJIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM Kucioramu).* CepoBOIOPOJ: CTPOCHHE,
duznueckre U XMMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA).
Oxcupibl ceppl Kak MPEeACTaBUTENIN KUCIOTHBIX OKCUI0B. CepHasi KUcloTa: pu3ndeckue
U XUMHuYeckue cBoiicTBa (oOmme u crnenupuueckue). Coau CepHOUM KHUCIOTHI,
KayecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XuUMUYECKUE PEAKIUH,
JeKalue B OCHOBE TMPOMBINIJIEHHOTO CHoco0a TIONy4YeHUsT CEpPHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coequHeHuil B mpupoje. [I[pumenenue cepol U €€ COeTMHEHUH B
OBITY W B MPOMBIIUIICHHOCTH. *XHWMHUUYECKOE 3arps3HEHHE OKpYKalollel Ccpebl
COCIMHEHUSMHU CePbl (KHCIOTHBIC JT0KIH, 3aTPA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6mrast xapakTepucTHKa 23JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTa u (¢ocopa, XapaKTePHBIE CTENICHU OKUCIICHHUS.

A30T, pacmnpocTpaHeHHE B TPUPOAE, (PU3NUYECKHE M XUMUYECKHE CBONCTBa
(B3auMozeiicTBUE € METaulaMd M HEMETaJulaMd - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr azora B mnpupome. AmMMuak: (uandeckne M XUMHYECKHE CBOMCTBA
(oKuCIeHue, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpa), *MoiydyeHHE™® W IPUMEHEHHE.
Conmm amMMOHMS: coOCTaB, (u3MYeckne W XUMHUYECKHE CBOWCTBA (pasiioKEeHUE,
B3aMMOJICHCTBUE CO MIeJIoYaMH), npuMmeHeHue. KauecTBeHHass peakiusi Ha HMOHBI
aMMOHUS. A30THasi KHCIIOTa, €€ (QU3NYECKHe W XWMHUYECKHE CBOWCTBa (00mmMe
cnerubuyeckue), *nomydenwe.* Hwutpatel (paznoxeHue). A30THUCTash KHCIOTA.
Hcnonb3oBanrne HUTPATOB M COJICM aMMOHHMS B Ka4eCTBE MHUHEPAJbHBIX YyIOOpEHMIA.
*XUMUYEeCKoe 3arpsi3HEHHE OKpYKarolel cpelbl COSIUHEHHUSIMU a30Ta (KUCIOTHBIE
O, 3aTPsI3HEHNE BO3/TyXa, TOYBBI U BOJIOEMOB). *

®ocdop, *amnmorponusie Mmoaudukanuu docdopa,* Puznueckue U XuMHUECKUE
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CBOMCTBa (B3aMMOJIEHCTBHE C MeETaUlaMU, HEMETaulaMHu, *KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kucinotamu).* Oxcun ¢ocdopa (V), oprodocdopHas kuciora:
¢uznueckre U XMMHUYECKUE CBOICTBa, *momydeHue.® *IloHsTHE O MUHEpaIbHBIX
ynoOpenusx: HUTpathl U ¢docdarel. [loHATHE 0 KOMIUIEKCHBIX ynoOpeHusx.* OoOiias
XapakTepucTuka snemMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHUSI aTOMOB YIJIEpoa U
KpeMHUsl. BajJeHTHOCTh M XapaKTepHbIE CTENEHU OKHUCJICHUS aTOMOB yriepoja u
KpeMHus. PacnipocTpanenue yriepoja B IpUpoJe, XapaKTepHbIe CTETIEHU OKHCIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢GuU3MUECKHE U
XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C  MeTajylaMu,
HEMeTaJlJIaMH, *KOHIIEHTPMPOBAHHBIMU a30THOM M CEPHOM KHMCIOTaMM)*. AICOpPOIHS.
Kpyrosopot yrinepona B npupone. Okcuabl yriepojaa, ux GU3n4ecKrue U XUMHYECKHUE
CBOMCTBa, TOJydye€HHWE U MPUMEHEHHE, JeWCTBHE Ha  OpraHu3M  4YeJOBeKa.
*Jkonmoruueckre mpoOieMbl, CBsi3aHHbIE ¢ okcuaoM yruepoaa(lV); rumnoresa
100aJBbHOTO MOTETUICHUS KJIMMaTa; MapHUKOBBIA 3G dekT.* YronpHas kuciaoTa U e
coiit, uX (QuU3NUECKUe W XUMHUYECKHE CBOWCTBa, *mMojaydeHWEe W TpUMEHEHHeE.™
KauecTBennass peakuusi Ha KapOOHaT-MOHBL. lcmosib3oBaHHe KapOOHATOB B OBITY,
MEIUIIUHE, POMBIIIUICHHOCTH B CEJIbCKOM XO3SHUCTRBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa U CTPOEHHUS OPraHUYECKUX
COCIMHEHUN yriiepona (Ha MpuUMepe METaHa, 3TUJIEHA, ATaHOJa, YKCYCHOW KHUCIOTHI.
*Ux cocrtaB u xumuyeckoe crpoenue. Kiaccuduxamuss opraHuueckux BemniecTs.™®
[lonsiTie 0 OMOJTOTMYECKM BaKHBIX BEIIECTBAaX: >KMpax, Oelikax, yrieBojax — M HUX
pOJIK B JKU3HU 4ejoBeka. *MarepuanbHOe €UHCTBO OPraHUYECKUX U HEOPTaHUYECKUX
cOoeTMHEeHU. *

KpemHunii, ero ¢Qusmyeckue u XMMHUYECKHE CBOWCTBa (Ha mMpuUMepe
B3aMMOJICUCTBUS C METaJUIaMH M HeMeTallaMu), *mnoigydeHue™ W TpUMEHEHHE.
*CoenuHeHus: KpeMHus B nipupoze. OOuue npenacrasieHus: oo okcuae kpemausi(IV) u
KpeMHuEeBON kucnote. CunkaThl, (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJIYYCHHUE U
npuMeHeHrne B  OBITYy, TMPOMBIIUIEHHOCTH (B  MEIUIIMHCKOH, AJIEKTPOHHOM,
CTPOUTEIBHOU W Ap.). Baxueline CTpOUTEIbHBIE MaTepUAIbl: KE€paMHKa, CTEKJIO,
IIEMEHT, 0eTOH, kene300eToH. [Ipo6aeMbl 6€301acHOTO HCIOIB30BAHUS CTPOUTEIIBHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU. *

XVWMHUYECKUIN SKCIEPUMEHT: H3Yy4YeHHE O0O0pa3I0B HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISSHOM KHCJIOTBI; IIPOBEJACHHUE KAUYECTBEHHBIX PEAKLUMU HA XJIOPUIA-WOHBI U
HAOJNIOZICHUE TMPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTpaKaromMe (QU3NUYECKUEe W
XUMUYECKHUE CBOMCTBAa TaJOr€HOB M HMX COECIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJIEHHE C oOpa3liamMyd  XJOpPUIOB (TaJOT€HHUIIOB);
O3HaKOMJIEHHE C oOpa3naMu cepbl U €€ COCAUHEHUSIMH (BO3MOXHO HCIOJIb30BAHUE
BHJIeOMATEpHUAIOB); HAOIIOJEHHE Mpoliecca OOYIIIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YUYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEPHOU KUCIIOTHI, TPOBEICHNE KaUeCTBEHHOUW PeakIuy Ha CyIb(}aT-unoH U HAOIIOACHUE
Mpu3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PM3UUYECKUMU CBOMCTBaMM a30Ta, pocdopa
U UX COEAMHEHMI (BO3MOXKHO MCIOJIL30BAHUE BHIEOMATEPUAIOB), 00pa3laMu a30THBIX
1 GpocOpHBIX yIOOpEeHHUI; MOTyYeHEe aMMHUaKa U U3y4eHHEe €ro CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHHUS M PochaT-uOH U U3y4YEHUE MPU3HAKOB HUX
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[IPOTEKaHMs, B3aUMOJCHUCTBUEC KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOJKHO HCIIOJIB30BaHHE BUECOMATEPUAIIOB); U3YUEHHE MOJEIEH KPUCTAIUIMYECKUX
pelérok anmasa, rpaduTa; 0O3HAKOMJICHHE C IPOLECCOM aAcopOLMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOra3a; IIOJYYCHUE
YIJIEKUCIIOTO T'a3a U U3YYEHHUE €ro CBOWCTB; NPOBEACHUE KAYECTBEHHBIX PEaKUUW Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIIEHUE C
MPOAYKIMEH CUIMKATHON IIPOMBILIJIEHHOCTH; PELICHUE YKCIIEPUMEHTAJIBHBIX 3aa4 110
TeMe «BaxkHenlme HeMeTalIbl U UX COCTUHEHUS.

MeTajisl ¥ X COCMHECHHUS

OO6miass XxapakTepUCTHKA XUMHUYECKUX IJEMEHTOB — METAJUIOB HAa OCHOBAHUU
ux  noJoxenus B llepuoauyeckodl = cucTeME ~— XMMHUYECKHX  JJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. Metajindyeckas CBsI3b U
METAJUIMYECKasi KPUCTAJIMUYECKAsT PEHIETKA. DJIEKTPOXUMHUYECKUU psifi HANPSIKEHUN
MeTalioB. DuU3NUeCKUe M XUMUUYECKHE CBOWCTBA METAIOB (B3aUMOJEUCTBUE C
KUCJIOPOAOM, BOJOH, KuciIoTaMu). *O0mue crnocoObl MmoaydeHus MeTamioB. [lonaTue
0 KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPATIOMUHUNA, OpOH3a) U UX MIPUMEHEHHUE B OBITY U IPOMBIIIICHHOCTH. *

[Ilenounble MeTauibl: TosiokeHUE B Ilepuoanueckoi cHCTEME XMMHUUYECKHX
anementoB [J[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxzaenne B mnpupone.
du3nyeckue M XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kamus). OKcuubl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[[le1oyHO3EMENBHBIC METaIbI MarHui " KaJIBITHH TI0JIOKEHHE
B [lepuonnueckoit cucrteMe xumuueckux snemeHToB [[. 1. Menneneesa; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mpupojac. PU3NUECKUE U XUMHYECKUE CBOMCTBA MarHus u
KaJIblus. BaxkHeie coeauHeHUs] Kaablus (OKCUI, THAPOKCUI, coiin). *JKECTKOCTH
BOJBI U CTIOCOOBI €€ yCTpaHEeHHS. ™

AnroMuHuii: nosioxkeHue B Ilepuonndeckoil cucreMe XUMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOCHHE aroMma; HaxoXJIeHue B mnpupoae. Duszndeckue u
XUMUYECKHE CBOWCTBA altoMUHUA. AMOTEpHbIE CBOWCTBA OKCHAA W THIPOKCH]IA
AITFIOMHHHS.

Kenezo: mnonoxenune B llepuogudeckord CHUCTEME XHMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOE€HHE aroMa; HaxoXJAeHHEe B npupone. Duzudeckue u
XMMHUYECKHE CBOMCTBA >Kelie3a (B3aUMOJICHCTBUE ¢ METa/lIaMHU, KUCJIOTaMU U COJISIMU).
Oxkcupapl, tuapoxkcuasl u comu xene3a(ll) wm keneza(Ill): cocraB, cBolicTBa
*nosyyeHue. ™

XUMHUYECKHUNA IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMyd METalIOB M CIUIaBOB,
X (PU3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOIb30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KabIIUS 1
HaTpusi C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); HCCJEIOBaHUE
CBOMCTB KECTKOW BOJBI; MpoOIlECCa TOPEHHUS Kejae3a B KUCIOpoAe (BO3MOXKHO
HCTIOJIb30BaHUE BUAEOMATEPHAIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIUNA Ha
WOHBI (Mar"usi, Kajublivs, amtoMuHus, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJIFOZICHUE U ONMCAHUE MPOIIECCOB OKpAITMBaHUSA TJIAMEHN MOHAMM HATPHs, KU U
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KaJIbIUS (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); MCCeq0BaHne aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIIOMUHUS U TUAPOKCUJA LIUHKA; PELICHUE DKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe «Bakaenmne MeTajuIbl 1 UX COEIMHEHU .

XHUMUS U OKpYKarollas cpeaa

*HoBbie MaTepuanbl U TeXHOJOTHUU. BeliecTBa W maTepuayibl B MOBCEIHEBHOMN
JKU3HU YejoBeka. XUMHUS M 30pOBbE. be30macHOE€ UCMOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuit B ObiTy. I[lepBas mnomomp 0Opu  XUMHUYECKUX OXKOTAX
1 oTpaBiieHUsIX. OCHOBBI AIKOJIOTUUYECKON IPaMOTHOCTH. *

*XuMHUYecKoe 3arps3HEHHUE OKpyXKarollew cpensl (mpeaenbHas JOmyCcTUMast
koHueHTpanus Beuiects — [1JIK). Posib XumMuu B perieHun S3KOJ0TUUECKUX mpodem.™

*TIpupoHble WCTOYHUKH YTIEBOJAOPOJOB (Yrojib, MPUPOIHBIN Tra3, HedTh),
POJIYKTHI UX TIEPepabOTKH, UX POJIb B OBITY U MMPOMBIILIEHHOCTH. *

XUMHUYECKUNA DKCIIEPUMEHT: U3yUYCeHHE 00pa3IloB MaTepHAIOB (CTEKJIO, CILJIaBbI
METaJIIOB, MOJMMEPHbBIE MaTepUabl). ™

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MEXIpEAMETHBIX CBSA3CH TNpW HM3yYyeHWHW XHUMHU B 9 Kiacce
OCYIICCTBIISICTCSI Yepe3 HMCIOJb30BaHKE KaK OOIIUX ECTECCTBEHHO-HAYYHBIX TMOHSITHH,
TaK W MOHATUH, SBISIFONINXCS CUCTEMHBIMHU JIJISI OTIACIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHAIIU3, CHHTE3, KJIacCH(UKAIHS, TIEPUOTNIHOCTh, HAOTIOACHHIE, SKCIIEPUMEHT,
MOJICTHPOBAHKE, H3MEPEHUE, MOJENb, SBJICHHE, MAPHUKOBBIA 3(PQEeKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHJ, H3OTOIIH,
PaIMOaKTUBHOCTD, MOJIEKYJA, DJICKTPUYCCKHUIA 3apsi]], MPOBOIHHUKH, IOJYIPOBOIHUKH,
TURIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSTHHAE BEIIECTBA,
ra3, pacTBOp, PacTBOPHMOCTh, KpPHUCTAJTUYECKas PEIIETKa, CIUIABbI, (U3HUECKHE
BEJIMYUHBI, CAWHUIBI HM3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Connre.

buonorusi: ¢otocunres, papixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOMABI, IMOJIC3HBIC
MCKOIaeMbIe, TOTUIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITIPEJIMETA
«XMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B menmom pesynpratel ocBoeHus obOydarontumucs ¢ 3[IP ydebnoro mpemmera
«Xumus» NOKHBI COBMAaTh c¢ pesynpratamu DenepaibHoil paboueil mporpaMmbl
OCHOBHOT0 00111eT0 0Opa3zoBaHusi. Hanbonee 3HaUMMBbIMU SIBJISIFOTCS :
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JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ylbTaThl OCBOCHHUSI  MPOrPAaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B XoA€ OOYy4YeHHs XHUMHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIIbHOW JEATETbHOCTH B COOTBETCTBUM C TPATULIUOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMU B
oOlllecTBE TMpaBUIaMW W HOPMaMH TIOBEACHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaIOIINXCS.

JInuHOCTHBIE pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOy4Jaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U pacIIUpEeHHE
OTIbITA JIEATEILBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HAcCJeJWl0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIAJETh [OCTOBEpHOM HH(MOpManuen o
NEPEAOBBIX JIOCTHRKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBRA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

NpEACTaBICHUS O COIMAIbHBIX HOpPMax © TMpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HON, Y4eOHO-UCCIEeI0BATEILCKOM, TBOPUECKON M JIPYTrUX BHIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATEIBHOCTU NMPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a/a4, BBIIOJHEHUH XUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aWMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IpOIlecce
ATOW y4eOHOM IesTENbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE TOBEJIECHHUE W TMOCTYIKH
CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJICICTBUH TTOCTYIIKOB;

3) LICHHOCTU HAYYHOTO MO3HAHMUS:

MHUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3SIX YeJIOBEKa C MPUPOIHON CPEsIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHBIX MOTHMBOB, HANPABICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUI MO
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBIX TPOIECCOB U SIBJICHUM;

MO3HABATENIbHON, MHPOPMAITMOHHOW W YHUTATEIHCKON KYIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOW PabOThI C Y4E€OHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOH,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 W TIO3HAHWIO, JF0OO03HATEIHLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON U MCCIIEI0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BHIOOPY HAINPaBJICHHOCTH U YPOBHS 00yUYEHUS B JadbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPhI 3J0POBbSI:

OCO3HAHUS IEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 370pPOBbIO,
YCTAHOBKH Ha 37J0pOBbIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS]  aJKOroJii, HApKOTHUKOB, KYypEHHs), HEOOXOIUMOCTHU
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coOtoIeHus1 paBuil 0€30MaCHOCTU NpPHU OOpAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

5) TpyZ10BOrO BOCHIUTAHUS:

MHTEpEca K MPaKTUYECKOMY M3y4YEHHIO mpodeccuil U Tpylaa pa3iudyHOro poja,
yBaXEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHOTO BhIOOpAa MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, T'OTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) IKOJIOrMYECKOTO BOCTIMTAHHUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHS K MPUPOAE KaK MCTOYHHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUS LIEHHOCTH 3/I0pPOBOT0 M 6€30MacHOro
oOpa3za >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTH COOJIOJCHUS TpPaBUiI OE30MacHOro
NOBE/ICHUSI TIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIMIX, YTPOKAIOIIUX 310POBBIO
Y JKU3HU JIIOOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, [JIs
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)KAroIIeH MPUPOAHONU Cpeoil, TOBBILICHUS! YPOBHS
HKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOAJBHOTO XapakKTepa HKOJIOTHYECKUX
npoOJieM U MyTeH UX pelieHus MOCPECTBOM METOI0B XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKAaTHUBHOM M COLUAJIBHOMN MPAKTHKE.

METAITIPEAMETHBIE PE3VYJIbTATDBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHUS O0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JACHCTBUSIMU, B TOM
qucIe:

1) ©a30BbIC IOTHYECKUE ICHCTBUS:

BBISIBIIATH IPUYHMHBI U CIICJICTBHS IPOCTHIX XUMUYECKUX SIBICHU;

OCYIIECTBIISITh CPAaBHEHHE, KIACCU(DHUKAIINIO XUMUYECKUX BEIIECTB IO 33 JaHHBIM
OCHOBAHUSIM U KPUTEPUSM JIJI1 YKa3aHHBIX JOTUYECKUX OIEpallnii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHE TOoCJe  MNPEeABAPUTEIBHOTO  aHAJIN3a,
BKJIIOYAIOIIIEE YCTAHOBIICHUE IPUYHMHHO-CIIEICTBEHHBIX CBSI3€il

co3/aBaTh, MPUMEHATHh U MPEOOPA30BHIBATh 3HAKN M CUMBOJIBI, MOJICIIA U CXEMBbI
JUTS1 pellieHus] y4eOHbIX U MO3HABATENIbHBIX 3a7a4 C MOMOILBIO TIEAarora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE XUMHUYECKHUX MPOLECCOB M HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEIOBATCIBCKUE JCHCTBUS

C MOMOIIBIO e/1arora NPOBOAUTh XUMHUYECKUN OTBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHsI, IPUUUHHO-CJICICTBEHHBIX CBI3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

C MOMONIBI0 TeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATHL O00OIIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEJACHHOTO HAOIOICHHUS], OTIbITA;
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3) pabota ¢ nHpopMaIuei:
BBISBJIATh NeUIUTHI WH(OPMAITUHU, JAaHHBIX, HEOOXOMUMBIX IS pPEIICHUS
MOCTABJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh UHPOPMAIUIO U3 OJHOTO BUA B APYrou (TaOiauIly B TEKCT
¥ 1p.);
UCKaTh WIM OTOMpaTh MH(POPMAIMIO WU JAHHBIE W3 HUCTOYHUKOB C y4E€TOM
MpeIOKEHHON Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BBIBATh YUeOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue meiu,
pacrpenensTh PoJiv, JOTOBAPUBATLCS JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO TIEJIarora Wik CaMOCTOSITEIbHO COCTAaBJIATh YCTHBIE M MUCHMEHHbIC
TEKCThI C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [ BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO [IESTEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; paboTaTh WHIUBUAYAJIbHO W B TPYIIE: HAXOIUTH OOIIee
pelieHre W paspemarbh KOH(IMKTHI Ha OCHOBE COTJIACOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POpMyIUPOBaAThH, APIYMEHTHUPOBAThH U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIUN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTH U MPOSABISATh TOTOBHOCTH K MPEOCTABICHUIO OTYETA Mepe]l TPYHIIOHN.

OBnaseHne yHUBEPCATbHBIMHU YYEOHBIMU PETYISTUBHBIMU ACHCTBUSMU:

oOHapykuBathb M (QOpMyIUpOBaTh Y4YeOHYIO MpoOJieMy, OIpPEAeNATh LEelb
y4eOHOH eI TeIbHOCTH;

BJIAJETh OCHOBAMH CAMOKOHTPOJIS, CaMOOLIEHKHM, TPUHATUS pELUICHUH U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B y4eOHOM U TTO3HABATEILHOM IEATEIbHOCTH;

COOTHOCUTHh CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH NESITEJIBbHOCTH B MPOLIECCE TOCTUKEHUS pe3ysbTaTa, ONPEAEIIATh
criocoObl ISWCTBUI B paMKax MPE/JI0KEHHBIX YCIOBUM U TpeOOBaHU, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUECH;

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MpejiaraTh IJlaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TNPU PEIICHUH Y4EOHOU
3a7a4u;

MOHUMATh TPHUYUHBI, TIO KOTOPHIM HE OBUT IOCTUTHYT TpeOyeMblil pe3ynabTaT
JESTENHHOCTH, OMNPEACNATh IMO3UTUBHBICE W3MEHEHHUS M HAMpaBleHUs, TpPeOyromIne
najabHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €Er0O MHEHHIO.

IMPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEIBHOTO COJIEPKAHUS,
YCTaHOBIIGHHOTO AaHHOW DenepanbHON paboueld MporpaMMOM, BBIIETSIOT: HAYYHBIC
3HAHMS, YMEHHS M CIOCOOBI NEUCTBHMA, crnerududeckue s ydeOHOTro mpeaMeTa
«XuMus», BUABl ACATEIBHOCTH MO IMOJYYEHHI) HOBOTO 3HAaHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX W TIO03HABAEMOCTH SIBIICHUM MPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYUMOCTM OCHOB XUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIel KyJIbTyphl U MPaKTHYECKOU
NEATeIbHOCTH 4YeJOBEKa B YCJIOBUSX COBPEMEHHOrO OOIECTBa; MOHUMAHHE MeCTa
XUMHUM CPEAU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHSATHHHOIO ammapara U CUMBOJUYECKOTO SI3bIKa XUMUU
JUIsl cocTaBiieHus (hOpMYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PeaKIuid
(c omopoil Ha aJropuT™M Y4YeOHBIX JEUCTBUM); BIaJ€HHE OCHOBAMH XUMHYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHUE MCHOJIb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7[a4 C MOMOIIBI0 YUUTENs; YMEHUE MCIOJIB30BaTh MOJIEIU
JUIsT OOBSICHEHHWS CTPOCHUST aTOMOB M MOJIEKYJ IO aJropuTMy C OINOpOH Ha
ONPEEIICHHUS;

NPEJCTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHUE C TTOMOUIBIO YUMUTENS
NPUMEHSTh CUCTEMY XMMHUUYECKHMX 3HAHWHU JUIs YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
U3YUYCHHBIM MaTe€pHajioM M MpPU TMOJYYCHUHM HOBBIX 3HAHUM, a TaKXKe B Mpolecce
BLITIOJIHCHUSI Y4YeOHBIX 3aJaHuii W TIpu paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIOYAECT:

BAKHEHIIINE XUMHYECKUE TMOHSTHUS: XUMHUUYECKUM BJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAasi U MOJEKYJspHash MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJIAPHBIM 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHss),
XUMHUUYECKAsT peaklUus, peakluud COCAUHEHMS, pPEaKLUU pPAa3JI0KEHUs, PpPEaKLnu
3aMeIleHNs], peakui 0OMeHa, TeIIoBOM Ap(EKT peakiuu, 7K30- U IHAOTEPMUUYECKUE
peaKUunm, pacTBOP, MACCOBasl JOJI XUMHUUYECKOI'O 3JIEMEHTA B COCAMHEHUH, MACCOBas
JIOJIs1 M IPOLIEHTHAs KOHIEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUI
CJIOW aToMa, aToMHasi opOuTalb, paglyC aToMma, BAJICHTHOCTh, CTEIECHb OKHCIICHMS,
XUMHYECKAS CBA3b, DJIEKTPOOTPULATEIBHOCTD, MOJSPHAS U HEIMOJISAPHAsl KOBAJICHTHAs
CBA3b, MOHHAsl CBSA3b, METAJUIMYECKas CBs3b, KPHUCTAIUIMYECKAs pelIeTKa (aToMHas,
MOHHAs, METaJInyecKasi, MOJIEKYJsipHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOIUT, DIICKTPOJUTHYECKAs  JTUCCOIMAIUS, pEaKIUuu HOHHOrO0  OOMeEHa,
OKHCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUWH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIEe H
HEeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW pEaKIMH, KaTallh3aTop, MpPEIeIbHO
nonyctumasi koneHtpanus (I11K), koppo3ust meramios, CIIIaBsl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMUU: 3aKOH COXpAaHEHUsI Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOTraipo;

TEOPUU XHWMHHU: aTOMHO-MOJIEKYJISIDHAsT TEOpHUs, TEOPHS DIEKTPOJIUTHUYECKOU
JVCCOLIMALIAN, a4 TAKXKE MPEACTABICHUS O HAy4YHBIX METOAAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUCHUS
XUMHWYECKUX PEaKIU;

MPEICTABIEHNUE O MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX 3JIEMEHTOB
(pamuyc aroma, »BJIEKTPOOTPULIATEIBHOCTH), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUsI 3JeMeHTOB B Ilepuoandeckoil cucteMe (B MasblX MEpUOAAX U TIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJIOKEHUS

18



sanementa B llepuoauueckoil cucTeMe C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHX RJIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YHCIO AJIEKTPOHOB),
pacripe/ieIeHUeM SJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
MEPUOJIOB, Kausl U KaJbIUs; KIACCU(PUIIMPOBATH XUMUYECKHUE DJIEMEHTHI C OMOPON Ha
onpenesneHust GU3NIECKOro cMbiciia UGPOBBIX JAHHBIX MEPUOTUUECKON TaOJIUIIBL;

yMEeHUE KJIacCUu(PUIMpoBaTh XUMHUECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA
U XUMHUYECKHE PEAKIUU C OMOPOM Ha CXEMbI; OMpeessaTh BaJICHTHOCTh U CTENECHBb
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB, BUJ XUMUYECKOU CBS3U U TUI KPUCTAIMUECKOMN
CTPYKTYPHI B COEJIMHEHUSIX, 3apsij MOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOpPAx BEIIECTB
(KUCTIOT, OCHOBaHWM), OKHUCIUTEIb M BOCCTAHOBHUTENIbL [0 QJITOPUTMY Y4EOHBIX
JICUCTBUU;

YMEHUE XapaKTEpPU30BaTh C OMOPOM Ha cXeMmy (U3UYECKHE U XUMUUYECKHUE
CBOICTBa MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPOA, rpaduT, anMas, KpeMHUH, a3oT,
docdhop, cepa, xJop, HaTpui, Kaluid, MarHUi, KaJIbIIMM, aTIOMUHUM, XKEIe30) U
CJIOKHBIX BEILIECTB, B TOM UHCJIE UX BOJIHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEPOBOJIOPOJI, OKCHIBI U TUAPOKCUABI MeTauioB I - IIA rpymnm, amomunus, meau (I1),
nuHKa, xenesa (II u I1I), okcuast yraepona (II u 1V), kxpemuuns (IV), azota u docdopa
(III u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojbHasi, KpEMHUEBAsI KUCJIOTA M UX COJIM); OMMCHIBATh C OTIOPOM HA IJIaH U KITFOYEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHUS IMOCJE MPEABAPUTEIBHOTO aHaldu3a IOJ PYKOBOJACTBOM
negarora, NPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh
IPOTEKAaHUSI XUMUYECKUX NMPEBPALICHUI B PA3IUYHBIX YCIOBUSAX, BIUSHUE BEIIECTB U
XUMUYECKHUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOAHYIO CPEAY;

YMEHHE COCTaBISATH IO 00pasily, CXeMe, aJIropuTMy Y4ueOHBIX JAEHCTBUMN
MOJIEKYJISIpHbIC U MOHHBIE YPAaBHEHHS PEaklMii (B TOM YKCIIE PEaKIMii HOHHOTO 0OMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKLMi), HWUIIOCTPUPYIOIINX XUMUUYECKHE
CBOMCTBA M3YYCHHBIX KJIacCOB / TPyNI  HEOPraHWYECKMX  BCIIECTB, a TaKKe
MNOATBEPKIAIOUIUX T€HETUUECKYIO B3aUMOCBS3b MEXKY HUMU;

YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJI0 XUMHYECKOIO 3JIEMEHTa B COECIMHEHUHU, MACCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta30B ¢ OMOPOIl Ha
obmrue hopMyIbl; YMEHUE TPOBOJUTH PACUETHI MO YPABHEHHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WU MPOJYKTOB PEAKIIUH C
OTIOpOii Ha 00pa3ell, aNnropUTM YIeOHBIX TCHUCTBU;

BJIaJICHUE OCHOBHBIMU METOJIJaMH HAY4YHOTrO MO3HaHUs (HaOJI0IeHUE, U3MEPEHNE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MPU HU3YUYCHUH BEIIECTB W XUMHYECKUX SIBICHUHN C
OTOPOM Ha aNrOpUTM YYEOHBIX NEUCTBHI; yMeHHe c(opMymupoBaTh MpoOIeMy U
MPEIIOKUTh TYTH €€ PEIICHHWs] C TOMOIINBI0 TeJarora; 3HaHHE OCHOB Oe30macHOM
paboThl C XUMWUYECKHMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H JaOOpaTOPHBIM
000py10BaHUEM;

HaJM4Yue MPaKTUUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYIIECTBICHHUS CIETYIOIIUX
XUMHUYECKUX JKCIEPUMEHTOB I0OJ] PYKOBOJCTBOM YUYUTENs C OOCYXKIECHHUEM IUIaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:
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W3Yy4YCHHUE U ONMCaHNe (PU3UICCKUX CBOWCTB BEITICCTB;

O3HAKOMJICHUE C PU3HMUECKUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUUYECKUX PEAKITUN;

M3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMECcel;

MOJTy4YeHHEe KUCIOPOa U U3YUYEHUE €T0 CBOMCTB;

MOJTy4EHHE BOJIOPO/Ia U U3YUYCHHE €TI0 CBOUCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB;

MOJIYYCHHE aMMHaKa U U3YUCHHE er0 CBOMCTBR;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHONM MacCOBOW J0JIEM PacTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHNE W OIHMCAHWE CBONCTB HEOPTaHMYECKHX BEIICCTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEHHE WHAUKATOPOB (JaKkMyca, MeTWiopaHka u ¢eHondTarenHa) s
OTpeIeNICHHs XapaKTepa Cpelibl B paCTBOPax KUCIOT U IIEJI0UEH;

U3yYCHHE B3aMMOJCHCTBUS KHUCJIOT C METa/llaMH, OKCHJAaMU METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMU;

NOJIyYCHHE HePaCTBOPHMBIX OCHOBaHHI;

BBITECHEHHE OJIHOT'O METaJlJla [PYTUM U3 PacTBOpPA COJIH;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHUS U ITUHKA;

pEIICHHE  DKCIICPUMEHTAIBHBIX 3amad 1o Teme «OCHOBHBIC  KJIAcChI
HEOPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJNBbHBIX  3a7lady 1Mo TeMe  «IJIEKTPOJUTHYEeCKas
JUCCOLIMALIMSIY;

pElIeHHe IKCIEPUMEHTAIBHBIX 3a/lay Mo TeMe «BakHeilline HeMmeTamibl U UX
COCIMHEHHUS;

pElIeHHe SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxHelmue MeTamibl U HUX
COCIMHEHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUI
MOHHOI'0 OOMEHa;

KayeCTBEHHbIC PEaKIMM Ha TMPUCYTCTBYIOUIME B BOJHBIX pPACTBOPAX HOHBI:
xJopuna-, Opomuna-, uoaua-, cyibdar-, Qocdar-, kKapOboHAT-, CHUIMKAT-AHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajbllUs, aTIOMUHUSI, keie3a (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TPEACTABIATh PE3yJbTaThl JKCIepUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(hUKOB M TAOIUI] M BRISIBISATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

BIIAJICHUE MpaBUIaMU 0€30MacHOT0 OOpaIeHUs C BEIIECTBAMU, HCIIOIb3YEMbIMU
B TIOBCEJHEBHON JKM3HU, a TAaKXKE NPABWIAMU IIOBEJCHUS B MEIAX COepeKeHUS
3MI0POBbSI U OKPYXKAIOMIEH TPUPOMHON Cpenbl; MOHMMaHWe Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HA JKWMBBIC OPTraHW3MBI OIPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB
YMEHBIIICHUSI ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3JCWUCTBHS; TOHHUMAHHWE 3HAYCHUS
KUPOB, OCIIKOB, YTJICBOJOB ISl OPTAaHU3MAa YEIIOBEKA;

BIAJICHUE OCHOBAMH XUMHUYECKOW T'PAaMOTHOCTH, BKJIIOUAIONEH YMEHHE
MPaBWIBHO MCIOJB30BaTh HW3Y4YCHHBIE BEIIECTBA M MaTepHayibl (B TOM YHCIIE,
MUHEpaJbHBIE YIOOpPEHUS, METAJUIBI M CIUIaBBI, MPOAYKTHI MepepabOTKU MPUPOTHBIX
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HMCTOYHUKOB YTJIEBOJOPOJIOB (YIJis, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IMCTBE, HA MPOU3BOJCTBE; YMEHUE [MPUBOJUTH MPUMEPHl  MPABUIBLHOIO
WCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBSI3U MEXIY pEaJbHO HAOII0JaeMbIMU XUMUYECKUMU
SBJICHUSIMA M TIPOLIECCAaMH, MPOUCXOJAIIUMH B MAaKpO- M MHUKPOMHUpPE, OOBSICHATH
MPUYMHBI MHOT000pa3usi BEIIECTB; YMEHHE HHTETPUPOBAThH XUMHUUYECKHE 3HAHUS CO
3HAHUSMHM JIPYTUX YYEOHBIX MIPEIMETOB C MOMOIIIBIO MEe1arora;

npeacTaBieHue o cdepax NpodecCHoHANbHON JESITeIbHOCTH, CBA3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMM TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha  JIOCTHIKCHHSX
XUMUYECKOW HayKH; HaJU4he OmbiTa paboThl C Pa3IUYHBIMH  HCTOYHUKAMHU
uHpoOpMalMK TO XUMUU (HAYYHO-TIOMYJIApHAs JUTEpaTypa, CJIOBapH, CIPABOUYHHKU,
UHTEPHET-PECYpChl) C OMOpPON Ha aJIroOpuTM: YMEHHE OOBEKTHUBHO OIEHUBATh
uH(OpPMAaIIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MTPAKTHUYECKOM TPUMECHECHUH.

TpebGoBanusi K TpeAMETHBIM pe3yJibTaTaM OCBOCHHUS Yy4yeOHOro mnpeamera
«XUMHUS», pacnpeieNIeHHbIE 110 ToaM 00y4YeHHUSI

PesynpraThl 1Mo romam (GOpMyNHMPYIOTCS IO NPUHLMIY JA00aBICHUS HOBBIX
pEe3yabTaTOB OT T0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUIIMH, Kak
IPaBUJIO, IOCIIOBHO HE MOBTOPSIIOTCS,, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Toa
[0 YMOJIYAHUIO BKJIIOYAIOT PE3YJIbTAThI MPEIbIIYIINX JIET).

8 KITACC

pPacKpbhIBaTh CMBICI OCHOBHBIX XHMHUECKHUX TIOHSATHUN: aToM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOpPOAHAs), BaJCHTHOCTh, OTHOCHTE/IbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBasl JIOJIS XUMHUYECKOTO AJIEMEHTa
B COCIWHEHUH, MOJIAPHBIH  OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
*3JIEKTPOOTPULIATEIIBHOCTH ™, CTETeHb OKHCJICHUS, XUMHUYECKas  peakIus,
KIaccupUKaIMs peakuid: pPeaklUW COCJAUHEHUS, PEAKIMU Pa3I0KECHUs, PEaKIIMu
3aMeIIeHUs, Peakiuy 0OMeHa, YK30- U SHJIOTEPMUUYECKHUE PEaKIur; *TeIIoBoi AP dexT
peakuuu™; sapo aToma, dIEKTPOHHBINA CIOW aroma, aTOMHasi OpOUTalb, pauyCc aToMma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PACTBOpP, MaccoBas JIOJsI BellecTBa (MPOIEHTHAs KOHIIGHTpAIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUN (cM. m. 1) u
MPUMEHSTH AT TIOHATHS MIPY OTIMCAHUH BEIIECTB M X MPEBPAIICHHUIA;

MCIIOJIb30BaTh XWMHYECKYH) CHMBOJIUKY JIJISi COCTaBiieHWs (OpPMYJN BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEAKIINA, dJIEKTPOHHOTO Oaanca;

OTIpEJIENISITh BAJICHTHOCTHh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOW Ha OMPEIEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coeMHeHU 10 ¢dopMynaM; BHJ XUMHYECKOW CBs3M (KOBajJe€HTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHCHUSX;

UMETh TIPEJICTABIICHHE O CHUCTEME XHMHYCCKHX 3HAHWH, YMETh C IOMOIIBIO

21



YUYUTENS TPUMEHATh CUCTEMY XMMHWYECKUX 3HAHWM, JJI YCTAHOBICHUS B3aUMOCBSI3U
MEXK/ly U3YYEHHBIM MaTEpPUaIOM U IIPHU MOJIyYEHUU HOBBIX 3HAHUH, a TaKXKe MpU padoTe
C MHCTOYHUKAMHU XUMHUUYECKOM uHPopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
ONepHUpPOBaTH MU HA OA30BOM YPOBHE, TPUMEHSIThH IIPU BHITIOJIHEHUN YUEOHBIX 3aJaHUN
U PElIeHUH PACUETHBIX 3a7a4 C OMOpPOM Ha aNropuUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI W TEOpHUM: 3aKOH coXpaHeHus Maccel, llepuoamyeckuy 3akon JI.U.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOra/ipo; aTOMHO-MOJIEKYJIsipHas
teopusi. CoOTHOCUTH 0003HAUYEeHUs, KOTOphle uMeroTcs B Taomwuie «llepuonuueckas
cucteMa  XuMHYeckux  anmemeHtoB . M. MenngeneeBay ¢ 4YHWCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB W 3apsj sjpa,
oO11ee Y1CIo 3JIEKTPOHOB U PacpeieNIEHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIIUPOBATh XMMHUYECKHE DJIEMEHTHI; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKHE peakiuu (M0 YHCIY M COCTaBY YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BOMY 3(PdeKTy, 0 M3MEHEHHUIO CTEIEHU OKUCICHUSI XMUMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YpaBHEHUIM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OOPON HA CXEMBI;

POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3JIUUYHBIX YCIOBUSX MOCIE
IPEeIBApUTEIBLHOTO OOCYKIEHHUS C M1E€1arorom;

BBIYUCIIATH OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO U MOJBIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (GopMylie COeIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOpPE; NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOU PEAKLMHU C
OIIOPOYU Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHWE, CHUCTeMaTH3alus, KilacCu(UKalus, BBISBICHUE
IIPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YUYEHHS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-HAay4YHbIe METOJbl TO3HAHWS — HaOI0/IeHne, HW3MEpEeHHeE,
MOJICTTUPOBAHUE, JKCHEPUMEHT *(pealibHbIi M MBICJICHHBIN)* TI0J PYKOBOJCTBOM
renarora,

clel0BaTh MpaBWiaM IIOJIb30BAHUS XMMHYECKOM MOCYI0H W J1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXKe€ MpaBWJaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BHITIOJHEHHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH H
KHCIIOT C TIOMOIIbI0 WHIAMKATOPOB (JakMmyc, (eHon]TalenH, METWUIOpaHX U Jp.),
MOATBEPKAAIOIIMX KAaYeCTBEHHbIH COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIMu Ha MOHBI) MOJ] PYKOBOJACTBOM IE€arora.

9 KJIACC

PaCKpBIBAaTh CMBIC OCHOBHBIX XHUMHUUYECKUX TOHSTHH: XUMHYCCKHUU DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIESCTBO,
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BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCICHMS, XUMHUYECKas peakius,
XHUMHYECKasi CBSI3b, *TEIUIOBOM 3(PEeKT peakuuu, MOJIb*, MOJSPHBIM 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, FJIECKTPOJIUTHYECKAS JUCCOIUALIUS, PEAKIIMH UOHHOTO
oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HeEOOpaTUMBbIE
peaKIuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIE PEAKIIMK, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE UM BOCCTAaHOBJICHHE, aJIOTpOmusi, aM(pOTEPHOCTh, XUMHUUYECKasi CBA3b
(koBaJieHTHAasl, WMOHHAs, MeETaJUIMYEeCcKas), KpUCTa/UIMUecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHUECKOW peakIuu™, TMpelesbHO JOMyCTUMAast
konneHTpanus (I1J1K) BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATHH (cM. m. 1) u
MPUMEHSATH T MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;

UCIIOJI30BaTh 3HAKW W CHUMBOJBI JJI (PUKCAIIUU PE3YJIbTATOB HAOIIOICHUH,
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUMA, 3aMUCH JTaHHBIX
ycioBui 3aa4d. Mcnons3oBaTh 0003HaueHust, umeromuecs B [lepuoanueckoit cucreme
U TalJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAHMM W COJIEH B BOJE ISl BBIMOJHCHUS
3aJIaHU M.

OTIPENIENIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa;, MPUHAJIC)KHOCTh BEIICCTB K OINpeaeIEHHOMY
KJIACCy COCMHEHHU C OMOpON Ha OMpeACsICHHs, B TOM YHCIIC CTPYKTYpPUPOBAHHBIC,
BUJIbI XUMHYECKOW CBS3U (KOBaJICHTHAs, MOHHAS, METAJIMYECKasl) B HEOPTaHUYECKUX
COCIMHEHHUAX; 3aps]l MOHAa MO XUMHUYECKOW QopMmylie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHCJIOT M IIEJIOYeH, *TUN KPUCTAUIMYECKON PEMETKH KOHKPETHOIO
BEIlleCcTBa™;

packpbiBaTh  cMmbIci  [lepuognueckoro  3akoHa J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHMMAaHHE: *OMHUCHIBATH U XapPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepmomnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATUA
«rnaBHas noarpynmna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbsie u
OOJIBIITE TIEPUOJIBI, *COOTHOCUTH™ 0003HAUYEHHUS, KOTOPBIC UMEIOTCS B IMEPUOIUICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX DJIEMEHTOB
(cocraB u 3apsia sapa, o0lIee YUCIO IEKTPOHOB U PACIIPEICIICHUE UX 10 SJIEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHUMHYECKUX
AJIEMEHTOB U MX COCIMHEHUH B MpelieflaXx MaJllbIX MEPHOJ0B M TJABHBIX MOATPYIIl C
YYETOM CTPOCHUSA UX aTOMOB;

KIacCU(UIIMPOBATh XUMHUYECKHE OJIEMEHTBI, HEOPraHMYECKHE BEIIECTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTAaBY YYacTBYIOIIMX B PEAKLMH BEIIECTB, IO
TerioBoMy 3G (PeKTy, Mo U3MEHEHUIO CTETICHEH OKHUCICHUS XMMHUYECKHUX 3JIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIHE U CeUPUISCKUE XUMHUUSCKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAasi OMUCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OIMOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUUYECKON JUCCONMALUM KUCIOT, LIEI0oYed U
COJIEH; TMOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKIUid HMOHHOTO OOMEHA; ypaBHEHUS
peaKkiui, MOATBEPKIAIOIINX CYIIECTBOBAHNE IEHETUUECKOUN CBSI3U MEXK/y BEIlleCTBAMHU
Pa3JIMYHBIX KIACCOB;
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pacKpbIBaTh CYLTHOCTh OKHUCJTUTEIIPHO-BOCCTAHOBUTEIHHBIX peakuii
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEaKIHii;

MPOTHO3UPOBATh CBOWCTBAa BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MOXHOCTH TPOTCKAaHUS XUMHUYECKHX TMPEBPAIICHUNA TIIOCIE TPEIBAPUTEIHLHOTO
00CYXJIEHUS C TeIarorom;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIONIO XMMHUYECKOTO dJIeMeHTa Mo (hopMylie COSIUHEHUS; MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW PEaKIUU C
OIIOPOY Ha aJITOPUTM;

ClIeIOBaTh TPaBUJIaM IIOJIb30BaHUS XHMHUYECKOW TOCYAOH W J1abOpaTOpHBIM
o0OpyOBaHMEM, a TaK)Ke MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSIMU TI0 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKHUX OIMBITOB 10 MOJYYCHUIO U
coOMpaHHIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NIPOBOAUTL PEAKIIUHU, TIOJATBEPKIAOIINEC KAYCCTBEHHBIM COCTAaB Pa3IuYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM TMYTEM XJIOPHUA- OpOMHI-, HOAMI-, KapOOHAT-,
docdar-, cunmkar-, Cyabhar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI
W3YYCHHBIX METAJJIOB, IMPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPaX HEOPTaHUYCCKUX
BEIIIECTB;

NPUMCHATh OCHOBHBIC OIEpaIllii MBICIMTEIIBHON JIEITCIbHOCTH — aHaju3 M|
CHUHTE3, CpaBHEHHE, O000OIeHNe, CHUCTEeMAaTH3alMioO, BBIBICHUE PUYUHHO-
CIICZICTBEHHBIX CBSI3€ — JUUISI M3YyUYEHHs] CBOWCTB BEHISCTB M XHMHUYCCKUX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TIO3HAHUSI — HAOIIOIEHUE, H3MEpPEHHEe, MOJICITUPOBAHUE,
OKCTIIEPUMEHT (peasTbHBIA U MBICTICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOAMMBIX Ha OCBOEHHUE KAXKJIOM TeMbl yueOHOro IpeaMeTa «XUMUs»
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pasnenoM denepaiibHOil pabodeil mporpamMmsl
yuyeOHOro rmnpeamera «XUMHUS» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus. [Ipu sToMm
Opranuzaius BpaBe camMa BHOCUTh MU3MEHEHHUS B COJAEP)KaHME M paclpeiesieHre Y4eOHOro marepuaia mo rogaM oOydeHus, B
NOCJIEIOBATEIbHOCTh M3YyYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (HopM
oOyuenusi U T.N. OOOCHOBAaHHOCTH JITAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATbHBIMU TMCUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs c¢ 3IIP, cremneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAIUSIMH 10 0TOOpY M aJlanTalyy y4eOHOro Marepuania no XMMUu, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aMuCKe.

[Ipennaraem 2 BapuaHTa NMPUMEPHOTO TEMATHYECKOIO IJIaHMpOBaHMs A oOydaromuiicss ¢ 3[1P: nmepBbiil npenmonaraer
OCBOEHHE MPOTPaMMBI B MHKJIFO3UBHOM KJIACCE; BTOPOIl — B OTIEJIBHOM KJlacce.

1-if BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KUIIACC
(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)
MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowWwme AaHHbIN pa3aen obyuatrowmxca

nporpammol,
M KONIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XuMuueckue nousiTus (20 u)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NPAaKTUY€eCKOH JesTe/IbHOCTU
4eJioBeKa

(54)

[IpeaMeT XUMUU.* POJIb XUMUU B )KU3HU Yesl0BeKA. XUMUS B
cucTeMe HayK. MeTozbl TO3HAaHUS B XUMUM.*

Tena u BewecTBa. PU3nyeckue CBOMCTBA BELIECTB. ArperaTHoe
COCTOsIHMe BelllecTB. YucThle BellecTBa U cMecu. Cloco6bl
pasgenieHus cMeceil. Pusryeckre U XUMHUYeCKUe SBJIEHUS.
[IpyU3HAKHY U yCI0BUsI TPOTEKAHUSA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpUéMaMHU paboThl B
XUMHU4YecKoH JJabopaTopuu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. Pazin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Crioco6nl1 pa3piesneHusi cMeced (puabTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlabopaTopHble U IPaKTUYECKHUE PaGOThI

JlabopamopHbie onbimbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILIECTB.

PasznesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyA0BaHUE U TPUEMBI PaGOThI C HUM.
[IpaBuJja 6e3omacHoM paboThl B XMMHUYECKOM JJTabopaToOpHu.
Ne 2. OuncTKa 3arpsA3HEHHOM NOBAapPEHHOM conun
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PackpbIBaTh CMBIC/ U3yYaEMBIX OHATHH C TOMOLIBIO NeJjarora.

PackpbIBaTh poJib XUMHUH B IPUPO/JIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpUsUveCcKUe U XMMUYECKUE SIBJIEHUS C ONIOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAHUS XMMHYECKOM OCY10H 1 1abopaTOPHbIM
060pyZI0BAHUEM, A TAKXKe IPaBUJIaM 00palleHUs] C XMMHUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSIMHU 10 BBINOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[l1aHUPOBATh U MPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
ONUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB I10/] pyKOBOACTBOM IeJiarora ¢ 06cy/ieHueM IjiaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/IaHUH U B ITpoliecce
HCC/Ie/0BaTeIbCKOM 1esTeIbHOCTH HayYHO-IONYJIIPHYIO JIUTEepaTypy
XUMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHUaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM €Aarora.

BoicTpanBaTb pa3BépHyThble MUCbMEHHbBIE U YCTHbIE OTBETHI C ONOPOH Ha
MH}OopMaIHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHasioB, IPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNlapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3JIeMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEeHHUe.

Xumundeckas popmyJia. BaeHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCcHUTe/IbHAast aTOMHasi Macca. OTHOCUTeJIbHAsl MOJIEKYJIsIpHast
Macca. MaccoBast J10J151 XHMHU4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMUYECKUE SIBJeHUSA. XUMUUECKas peaKIiusl.
[Ipu3HaKHU U yCI0BHUS NPOTEKAHUS XUMHUYECKUX PEAKIIUH.
XuMHyecKre ypaBHeHHUsI.

Tunbl XUMUYECKUX peakui (coeAMHEHYS], pa3/I0KEeHMUS,
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4€HBIH-3HIIUK/IONEAUCT.*

AemoHcTpauum

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCcallusl BOJABI U T. 11.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeH e caxapa,
B3auMO/leicTBHe cepHOM KHCJIOTHI C XJI0pUA,0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoieicTBUe XKetesa ¢
cepoii, B3auMo/iecTBUe XKeJle3a ¢ pacTBopoM cosu meu(11)).
OnBIT, MUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOpHBIE ONBITHI:

[IpuMeps! pU3NUeCKUX sABJEHUH (IJ1aBJIeHHe BOCKa, TasgsHHe
JbJA).

[IpuMepbl XUMUYECKUX IBJEHUH (ITPOKAIMBAaHUE MeJHON
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB U MOJIEKYJI

MpakTnyeckan pabota N3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

Berunciennst

— OTHOCUTEJIbHON MOJIEKYJ/ISIPHON MacChl BELIECTB;

— MaccoBoM A0JIN XUMHW4Y€CKOr'o 3JIEMEeHTa I10 cl)opMyﬂe
COeJUHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOH JIeITEIbHOCTH (CpaBHEHUE, KJIacCubUKaLUs) A1 U3yYEHHUsT
BellleCTB ¥ XMMUYECKHUX peakl Ml c ONOpoH Ha aJrOPUTM UJIU CXEMY.

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

PasnnyaTh pusnyeckue U XMUMHUYeCKHe IBJeHUS, 06'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKYJISIPHOTO yYeHUsI C OOPOH Ha ollpe/ie/lIeHUs] U CXeMBbL

OnpezensiTb NpHU3HAKK XUMHYECKUX PEAKIMH, YCI0BUS UX TPOTEKaHUA.

O6BACHATD CYyIHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOT'0 Y4eHUs C UCII0/Ib30BaHHEM BU3YyabHOU ONOPHI.

KnaccudunupoBaTh XMMHYecKHe peakLiMH (110 YUC/IY U COCTaBY pearupyoumx u
00pa3yoIUXCS BEUECTB) C ONOPOM HA CXEMBI.

CocTaBasATb GOpMyJIbl GMHAPHBIX BELIECTB [0 BaJIeHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCcTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBiaTh K03$OHUINEHTHI B YypaBHEHHAX XUMHUUECKUX PeaKLUH ¢ onopoit Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CneznoBaThb NpaBU/IaM M0J1b30BaHUSA XMMHUYECKOM TOCY[01 U JTab0paTOPHbIM
060pyl0BaHUEM, A TaK>Ke TPaBUJIaM 00pallieHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Iefiarora.

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JINTePaTyPy XMMHUYECKOI'0 COiepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM Ne/iarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CTIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anlapaT Kypca XUMUU

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

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.
Kuciopos — a/ieMeHT ¥ IPOCTOE Belle-
cTBO. 030H — *ajlIoTpoInHas MoAuHUKalus Kucaopoja.*

HaxoxneHue KuUcJiopoza B ripupoJe, Q)st{ecxue U XMMHU4YECKHe

CBOMCTBA (peaKLMU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHWKHOBEHMUS U peKpallieHus ropenus. [loHsaTre

00 OKCHUAX.

*Crnoco6bl MOJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpUM U
NpoMbllZIeHHOCTU.* [IpuMeHeHMe kucaopoja. Kpyrosopor
KHCJI0pOoJia B IPUPO/e.

*TensioBoM 3P PeKT XUMUYECKON peaKI[UU, TIOHATHE O
TEePMOXMMHUYECKOM YpaBHEHUH, 3K30*- U 3H/I0TepMUYECKUX
peakIusx.

*TonsinBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero Npei0TBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0S.*

AemoHcTpauumn

BsaumogeiictBue pocdopa, cephl U KeJjie3a ¢ KUCT0POJ0M
(BO3MOKHO MCII0JIb30BAaHUE BHU/IEOOIBITOB).
OnpesiesieHUE COlepKaHUS KUCIOPO/a B BO3/YXe.
OnBbITHI, IEMOHCTPHUPYIOLIME YCJI0BHSI BOSHUKHOBEHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOpPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAA, U3Y4YEHHUE ero CBOMCTB.

Boruucienus
— MOJIEKYJIIPHOM MaccChl KUCJIOPO/JA ¥ 030HA HA OCHOBaHUU
ATOMHOM MacCbl XUMHY€ECKOT0 3JIEMeHTa
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PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0JIb30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HUYecKHe U XU-MUYeCKHe CBOMCTBA KUCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IpUMeHEeHNEe U 3HaYEHUE B IPUPOJIE U XKU3HU YeJI0BEKA.

CpasHusamb peakyuu 2opeHust U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
06CyKJeHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb NPUGOPHI /15 TOJTyYEHHUST KUCI0POa (BBITECHEHHUEM BO/bI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM IleAarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

OO6BACHATD CYLHOCTb 3KOJI0IMYECKHUX NTP06JieM, CBI3aHHbIX C 3arpsA3HEHUEM
BO3/yXa.

CnenoBaTb NpaBu/iaM 6e30macHoOi paboThl B 1a60paTOPHUU NPH UCI0JIb30BAaHUHU
XUMHYECKOH Mocyibl 1 060pyA0BaHUS I10J] KOHTPOJIEM I1€JIarora, a Takxe
IpaBMJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb H OCYLIECTBJIATH HAa NPAKTUKE XUMHWYECKHEe IKCIIEpUMEHTHI,
NPOBOJUTH HAbJIIO/IeHUs], Ie/IaTh BBIBOAbI 110 pe3y/IbTaTaM IKCIIepUMeHTa MoJ,
PYKOBO/ICTBOM Ileiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JIeITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZleprKaHHs, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM leZiarora.

BeicTparBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HNKa U CIIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILIaH,
IPaMOTHO UCI0JIb30BaTh U3y4YeHHbIN NOHATUHWHBIN annapaT Kypca XAMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U TpocToe BelecTBo. HaxoxxeHue B
npupoze, Gu3nyecKre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NpHYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHATHeE 0 KHUCI0TaX U COMAX.

AemoHcTpauumn

[TosiyyeHue, cobupaHUe U pacno3HaBaHKe BOJ0Poa.
l'openue Bogopoaa.

B3aumojeiictBue Bogopoja c okcuioM Meau(11).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOpHBIH OMBIT:

B3auMoieficTBHE KUCIOT C MEeTa/IJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [ToryyeHue BOAOPOAA, U3YYEHUE eT0 CBOMCTB.

Boiuuciaenust
— MOJIeKyJIHpHOI‘/Jl MaccChI BellileCTBa Ha OCHOBAHHUH aTOMHOH
MaCChbl XUMUYECKUX 3JIEMEHTOB

KosmyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06 €M ra3oB. Pac4éThl M0 XUMHUYECKUM
ypaBHEHUsM.

JleMoHCcTpanusa
06pasLbl BeLecTB KOJIMYECTBOM 1 MOJIb.

Berunciennst

— 06'B€Ma, KOJIMYECTBA Bell|eCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BellleCTBA UJIK 06BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHUIO peaKI[M1 Ha OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Tra30B
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PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CII0COGBI €ro NoJIyYeHHs], IPUMEHEHUE C OIIOPOH Ha MJIaH, KPaTKY!o 3aIl1Ch,
CXEMY.

Co6upaTb IpUGOP AJIsA OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJ/ISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30macHON paboThl B TJaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOU NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJAT0ra., a TAaKKe
npaBu/IaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

[11aHUPOBATh U OCYLIECTBJISTh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTH,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BBIBOAbI [0 PE3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora c 00Cy>kieHueM IJIaHa paboThl, C CIIOb30BaHUEM
KJ/IHU1Ie.

Y4dacTBOBaTh B COBMeCTHOM paboTe B rpymiIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTUKE XUMHUYECKHEe IKCIIEPUMEHTDI,
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJ1aTb BbIBO/JbI I10 pe3yJ/ibTaTaM 3KCII€epHUMEHTa.

Y4acTBOBaTh B COBMeCTHOU paboTe B rpyIme

PackpbIBaTb CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHATDb 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPHUHU JJIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BBbIYHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 06'bEM rasa,
Maccy BellleCTBa C OIOpo Ha o6pasel;, Ha GOpMY.JIb;

[IpoBOAUTE pacyéThl IO ypaBHEHUAM XMMHUYEeCKUX PeaKL Ui ¢ OITOpoi Ha
o6paseL, aJITOPUTM y4e6OHBIX e ICTBUN: KOJIMYeCTBa, 06'bEMA, MacChl BelllecTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB HJIU IIPOAYKTOB
peakIuH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yye6HMKA U CIPABOYHBIX MaTepHasoB, TPAaMOTHO UCI0/1b30BaTh
V3y4YeHHbI! NOHATUMHBIN aNnapaT Kypca XMMHUU C IOMOIIbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKyJibl. PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BO/bI

(pa3noxeHue, peaKLUM C HATPUEM, OKCUJ,OM KaJbIiysl, OKCUAOM
cepnl V.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpHUMOCTb
BelIEeCTB B Boje.*

*HacbllleHHbIE U HEHAChIILleHHbIe PAacTBOPbL * MaccoBasi 10Jist
BelllecTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJIE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe IPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BOJbl; CHHTE3 BOJbI; B3aHMO/JeHCTBHE BO/bI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe Bell|eCTB € pa3JIMYHON PaCTBOPUMOCTBIO.
HccnenoBanye pacTBOPOB KUC/IOT U Lijes1odel ¢ TOMOILbI0
WHAWKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHOW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

Boeruncienns
— C HCI0JIb30BaHUEM MOHSATUS «MaccoBasi [j0JisI BELECTBA B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSATHUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBpalleHH# C OMOIIbIO0 efarora.

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

CocTaBJIITh ypaBHEHUS XUMHUYECKUX PEeAKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXPaHE BO/,
OT 3arpsi3HEeHMUs I0CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHyaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HIPOBO/AUTH HAGJIIO/IEHHS, JIe/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/; KOHTPOJIEM Nearora,
UCI0JIb30BAaHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUHU MPU UCTT0JIb30BAHUHU
XUMHYECKOH MOCY/1bl U 060PYA0BaHUS 10/] KOHTPOJIEM NIE€J]arora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MaCcCoBad [0Jid BellleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3aaa1-mf/’1 U B IIporecce
UCCJIe/I0BATENbCKOM JIEATEIbHOCTH HAYyYHO-TIONYJ/IIPHYIO JIMTEPATY Py
XUMHYECKOTO COJIEPXKAaHMUs, CIPAaBOYHbIE MaTepHaJibl, pecypchl MHTEpHeTa
[10Ji, pyKOBOJACTBOM I1eJiarora.

BeIcTpanBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIN aNnapaT Kypca XMMHH 110CJIe
Ipe/IBApUTEJbHOr0 CTPYKTYPUPOBAHHUS MaTepHraia



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanys HeopraHuyecKux CoeJUHEHUH.

OKcuzbl: cOCTaB, KJIaccupukanus (OCHOBHbBIE, KUCIOTHBIE,
*aMdoTepHble, Heco/Ie00pa3yolMe Ha IPUMEpPe OKCHJA
yraepoja Il n okenaa asota Il, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOM, KNCA0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Le049u 1
HepacTBOPUMble OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kJaccudUKaLusi, HOMEHK/IATYpa, GU3UUeCKUe
Y XMMHYeCcKHUe CBOMCTBA (B3aUMO/JEeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJISIMU Ha IPUMepPE COJISTHOW U CEPHON KUCJIOT),
*crnoco0Obl nmoJydeHus.* Psii ak THBHOCTH METAJLJIOB.

Conu (cpeiHUE): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMo/iefcTBUe coslel ¢ MeTasllaMU, KUCTIOTaMy, 11leJ104aMU U
COJISIMH.

'eHeTHYeCKasi CBSI3b MeX/1y KJIacCAMU HEOPTraHUYeCKHUX
coepuHeHUH. ['eHeTHYeckre pafbL [loHsATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe IIMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBUE C KUCJIOTAMH U 11ieJI0YaMH.
PasnoxeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIaCCOB.
BsaumopeiicTBue pacTBopa CepHOM KHCIOThBI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BbITecHeHue 0iHOTO MeTaJ/l/1a APYTHUM U3 pPacTBopa COJIM.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE ONBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

B3auMogelicTBre HepaCTBOPUMBIX OCHOBaHUH C KUCJIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PemreHre akcepuMeHTa/IbHBIX 33/1a4 110 TeMe « OCHOBHbIE
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

Berunciennst
— 10 ypaBHEHUSIM XUMHUYEeCKHUX PeaKIui

OrnpeiesieHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHUH 10 Ia0JIoHY.
CocrapjieHHe cXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHI Ha
OCHOBE OIIPEJICNICHHS.

CocragieHre (opMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHIT U Ha3bIBAHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAILHON HOMEHKJIATYPE C HCIOIB30BAaHUEM
olpe/ieieHUs U TaOIUIbI PACTBOPUMOCTH.

KnaccudunupoBaHue H3ydaeMbIX BEIECTB [I0 COCTaBY H CE0UCMEaM C ONOPON Ha
OIIpEe/ICIICHHUS, CXEMBI M TAOJIUILYy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHI MO/l PyKOBOJICTBOM IEIarora.
TIporHo3upoBaHNe CBONCTB BEILECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOICTB
M3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJICTBOM IIEIarora.

CocrapJieHre MOJICKYJISIPHBIX YPaBHEHUI peakiiil, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA N3YUYEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/Y HUMH, C
OIOpO#t Ha BepOaIbHYIO CXEMY B KaueCTBE 3PUTEIBLHOMN OIOPHI.

CocrapiieHre MOJICKYIISPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C MPeABapUTEIbHBIM

00cyXJIeHHEeM BBIOOpa pearupyronx BemecTB.
BeIunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KolMnuecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHToB WM IPOAYKTOB PEaKIMH II0
AIITOPHTMY.
IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHUTEIIS.
DopMyTHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIONIB30BaHUEM
OTOPHBIX CJIOB.
DopMyIHpPOBAHKE C MOMOLIBIO [IEAArora 1 BEIIONTHEHNE NPaBuil 6e30macHoil paboTsl B
71a00paTOPHH HPH UCTIONB30BAHIN XUMHYECKO# TTOCYIBI B 000PYIOBaHHSL.
Vcnonp30BaHue MPHU BBINOIHECHHN YUeOHbBIX 3aJaHMH U B IIPOLIEcce
HCCIIeJOBATENBCKON JEATEIbHOCTH HAYIHO-IIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIEpIKaHMs, CIIPABOYHBIE MAaTEPUAIBI, pecypchl MIHTepHeTa, OCYLIeCTBICHHE BEIOOpa
HOJ PYKOBOJCTBOM IEarora.
BricTpanBanue pa3BEPHYTHIX MICBMEHHBIX U YCTHBIX OTBETOB C OIOpOIl Ha
nHpOpMALHIO U3 y4eOHHKA H CIIPABOYHBIX MaTEPHAIIOB, PAMOTHOE HCIIOIb30BAHHE
M3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XMMHH C UCIIONb30BaHHEM IUTaHa,

OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4Yeckux 3j1emMeHToB /I. . MeHaeneeBa.
CtpoeHue aToMOB. XUMHU4ecKas cBsA3b. OKHUC/INTE/IbHO-BOCCTAaHOBHUTE/IbHbIE peakuuu (15 4)
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Tema 8. Meproguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
111eJI0YHO3€eMeJIbHbIE METaJLIbl, TaJIOTeHbl, IHEPTHBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yIoT

amMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3aKoH U [lepuoan-deckas cucteMa
XUMHYeCKHUX 3/1eMeHTOoB [l. . MeHeneeBa. [lepuo/bl, rpyIibl,
noarpynmnsl. PrUsrdyeckrui CMbIC/ NOPSAAKOBOr0 HOMepa
3JleMeHTa, HOMepOB [lepro/ia U TPYIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX sifiep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK aTOMOB NEePBbIX
20 XMMHYeCKUX 371eMeHTOB [lepruoanuecKkol cuCTeMbl

/. . MeHpeneeBa.

XapaKTepUCTHKa XMMHUYECKOT0 3JIEMeHTa [0 ero MoJIOXKEHHUIO B
[epuoauyeckoii cucreme /. . MenzesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHSI CBOUCTB 3JIEMEHTOB MaJIbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiakoBOro) HoMepa.*

*3naueHue [lepuoauveckoro 3akoHa u [lepuoaudeckou
CUCTEMbI XUMUYECKHX 3JIEMEHTOB [JId Pa3BUTUA HAYKU U
npakTuku. [l. U. MeH/iesleeB — y4Y€HBIH, Teiaror U rpaJjaHuH.*

AemoHcTpauumn

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMbI
[Teproauyeckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe T'HAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
meJioyen
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PackpbIBaTh CMBIC/ IEPUOANYECKOTO 3aKOHA [10/] PYKOBOJICTBOM IleJiarora.

[ToHMMaTh CyLECTBOBAHHE NEPUOJUUECKOH 3aBUCMOCTH CBOHCTB XHUMHUY€ECKUX
3J1IeMeHTOB (M3MeHeHMe PaiuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT I0JI0XKeHUS B IepUOJUYeCKOM cCUCTeMe U CTPOeHHUs aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBAIUBaATh CBA3b MEX/Y NM0JIOKEHHEM 3JIeMeHTA B IePUOAUYECKON cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij, f/pa, o6llee YUC/I0 3JIeKTPOHOB U
pacnpefiesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam u nepuojam Ilepuosnyeckoit cHCTeMBbI C IOMOLIIbIO ITe/jarora.
XapakTepu30BaTh XMMHUYeCKHe 3/1eMeHThI [TepBbIX TPEX IEPUOAOB, KaJlusl,
KaJIblYs 10 UX nosioxkeHuIo B [lepuoguyeckoii cucteme /Jl. . MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B TJaGopaTOPUH NPH UCTI0JIb30BaHUU
XUMHUYeCKOU nocy/ibl 1 060pyZ0BaHHUs IO/, KOHTPOJIEM Nejarora.

BoicTpanBaTh pa3BépHyThle MNUCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOM Ha
MH}OopMaIHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHaIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN alapaT Kypca XMMHU 110cJ1e
CTPYKTYpPUPOBaHUS MaTepHasa C UCI0Jb30BaHUEM KIIMILE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 3a/JaHUM TEKCThI yyeOHUKa Iocjie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoYHble MaTepualsl ([lepuoanyeckyto
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAHUM U CoJiel B BOZiE, 3JIEKTPOXUMHUYECKUH psiJ| HANPsHKeHUH
MeTaJlJIoB).

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZiepXKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ilefiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE peaKLuun
(84)

9 KUIACC

*DJIEeKTPOOTPHULATENbHOCTL* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBsI3b (MOHHasI, KOBaJIEHTHAs MOJISIpHAst U
KOBaJIeHTHas1 HEMOJISIpHasi ).

CTeneHb OKUC/IEHUS.

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

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakiL Uy pasJyioKeHus, CoOeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BPEeMsI)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpezensiTb BUJ XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOT0 3JIeMeHTA 10 GpopMyJie ero
CO€JIMHEHUS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpefenisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSACHATD CYLIHOCTb POLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

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

CoCTaBJIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTE/IbHON PEeaKIMH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBLHOM peaKI M.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA I0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepUasbl (epUoJUYeCKyI0
CUCTeMy XMMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/I1M1ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOZle, 3JIeKTPOXUMUYECKUH psij| HANpsKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammni,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasge 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kjacca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHUYECKUX
asnemeHTOB /I. . MeHgeieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEeHUH CBONCTB XMMHUYeCKHUX 3J1eMeHTOB [IePBBIX TPEX
[IepUO/I0OB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeproANYecKoM cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus u HoMeHK/IaTypa HeopraHU4ecKHX BellecTB
(mexxayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYECKHe CBOMCTBa
BelIeCTB, OTHOCAIIMXCA K pPa3/IMYHbIM KJlacCaM HeOpraHUu4eCKUx
coeIUHEHUH, UX Fr'eHeTUYecKas CBSI3b HEOPTaHUYeCKUX BeleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KPHUCTa/I/IMYeCKUX peLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus1.*

JleMoHCcTpanuu

1. Moze/ii KpUCTaLJIMYeCKUX PelIETOK HeOpraHM4eCKUX BellleCcTB.
2. KopoTkonepuogHas v AJIMHHONIepUoAHas GOpMbl
[Teproauyeckoi cucTeMbl XUMUYECKUX 3J1EMEHTOB

1. U. MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX NoJ102keHUI0 B [lepuouyeckoii cucteme /[l. U. MeH/iesieeBa ¢
OMOpPOU Ha aJITOPUTM.

KnaccudunvpoBaThk ¥ Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4YeHHbIX
KJIaCCOB C ONOPOH Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPXKAATh CBOMCTBA NPUMepPaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTANIHUYECKON PELIETKU
BEIeCTBa C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS [OCje
npeJiBapUTEJIbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALMIO U3 YYEeOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4eHHbIN NOHATUHHBIN anapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUM U B poliecce
HCCJIe/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/ PyKOBO/ICTBOM Ie/Iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XuMu4ecKux peaKkiii o pa3InyHbIM NpHU3HAKaM
(o yucay ¥ coCTaBy y4acTBYIOIMX B PeaKI My BellecTB, *110
TenJ10BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpMUYECKHE PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakusax. [loHaTHe 06 06paTUMBbIX
Y HeOOPAaTUMBbIX XUMHUYECKUX peakusax. [IoHATHe 0 XUMHUYeCcKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKI UK (3/1eKTPOHHbIN
6aJIaHC OKHCIUTEbHO-BOCCTAHOBUTEIbHON PEaKLIUH).

JeMOHCcTpauuu

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKLUH OT Pa3/IMIHbIX
daKTopOoB.

2. BospelicTBue KaTasiM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLiuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PATUMBIX PEAKIIUH.

4. CMeleHUe paBHOBeCHUS XUMUYECKON peaKL iU,

Bouruucienus
— KOJINYEeCTBA BelLeCTBa, 06'béMa U MacChl peareHTOB WJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHATHUH U NPUMEHATDb 3TU NOHATHUA ITPHU
OIMCaHWY CBOMCTB BEILECTB U UX NpeBpalleHu .

KnaccudunnpoBaTb XMMHUYeCKHe PeaKLUY 10 PA3/IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKIuH OT pa3/IMYHbIX
$aKTOpOB 0/, pYKOBOJCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKaHUA XMMUUYECKHX ITpeBpallieHUuH B
pas/IMYHBIX YCI0BUAX MTOCJIEe TPeiBapUTebHON paboThI.

OnpezienaTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN GaJ/IaHC PeaKIUH.

[Ipor3BOAUTH BBIYMCIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPABOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/iIBapUTeIbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMHUYECKOTO COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [TeJaroroM.
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TeMa 2. J/IeKTPOJIMTHYeCKast
AUccouManusi. XMuMHYeCKHe
peakinyy B pacTBOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMH. ITIEKTPOJUTHI U
HE3JIEKTPOJIUThL. KaTHOHbBI, aHHOHBI. *MeXaHU3M AUCCOLUALUU
BEIECTB C pa3/IMYHbIMHU BUJJAMU XUMHUYECKOU CBsi3u. CTeNeHb
aucconuanuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuy HOHHOTO 06MEHA, YCJI0BUS UX TpoTeKaHHUsl. UoOHHbIE
ypaBHEHUsT peaKLHii.

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
NpeJICTaB/IeHUH 00 3/IEKTPOIUTHYECKOH Jucconuanuu. Cpesa
pactBopa. [IoHsTHe 0 r'U/IPoJIM3e COoJIel.

KayecTBeHHbIe peaKkIlMK Ha KaTHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCU-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUs, aJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOpaX..

JleMoHCcTpanuu

JeKTpudeckas MpoOBOJUMOCTb PACTBOPOB BELECTB; ABH)KEHUE
HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLIME TPU3HAKHY TPOTEKAHUS peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/ie/IEHUI0 CPe/ibl B pacTBopax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPaKTU4eCKUue

pa6oTsI

JlabopaTOpPHBIH OIBIT:

Ne8Peaknuy HIOHHOTO 06GMeHa B pacTBOpax 3JIEKTPOJUTOB:
cyabdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUA U COJIAHON KUCJIOTBI, peaKLUsa

HeUTpa/M3aliuy Mexy F’MIPOKCU/0M KaJIUd U COJITHOW KUCIOTOM.

Ne9. KauyecTBeHHble peakuymn Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTalbHBIX 33/a4 110 TEMeE.
BbiuucieHus

— I10 YpaBHEHUSIM XMMUUYECKHX peaKLUui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbIC/I TEOPHUHU
3JIEKTPOJIUTUYECKOU IUCCOIUALUU C OTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BO/IHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, IOJIHbIe
Y COKpal€HHbIE HIOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BIBOAbI 110 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapUTeJbHON paboOThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOPUH NMPU
HCI0JIb30BAaHMH XUMHYECKOU MOCY/bI U 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BHIYUCAEHHUS 10 XUMUYECKUM YpaBHEHHUSM.

BeicTpanBaThb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMaLHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 10cJ1e
NpeJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJa.

Hcnosib30oBaTh IPpY BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO CO/IepKaHMUsl, ClIPaBOYHbIE MaTepHaJibl, pecypcbl MHTepHeTa
1ocJie KOHCY/IbTaLlUH C TIeJaroroM.

Paspen 2. HemeTa/l/Ibl M MX cOeJMHeHUS (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611as1 XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucseHus. CTpoeHue U pU3nUecKre CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUY€eCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C MeTA/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucjaopozoMm),*wenodamu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M 4eJioBeKa.* BaxkHeHIIMe XJI0PUAbI U UX HAX0XKJEHHE B
npUpoie.

JleMoHCcTpanuu
BuseomaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IPAaKTUYECKHE PaGOThI
JlabopaTOPHBIHA OMBIT:

PacnosHaBaHue XJ10pHU/-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Beruucienus
110 YpaBHEHUSM XUMHUYECKUX peaKIuil.

O6'bSICHATD 061Iie 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/ax MaJlbIX IEPHO/I0B U IJIaBHBIX TOArPYII
[TeproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHHEM CXEMBI.

XapakTepusoBaTh pr3UYeCKHe U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJioreHoB (Ha IpyUMepe XJI0pa) U CJI0XKHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs, IpYMeHeH e U 3HaYeHNe B
NpUpO/ie U >KU3HU YesIoBeKa I10cjie CTPYKTYPUPOBAaHUS MaTepHraJa.

OnpefensiTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TabJIUIIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[I1aHMpoBaTh U OCYLIECTBATh Ha MPAaKTHKe XMMHUYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAaOJIIO/IeHUS, [ieJIaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

Tema 4. 06125
XapaKTepUCTUKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHu (5 4)

0611asa xapakTeprucTUKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsienusi. CTpoeHne U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJI0PO/JA U CepPbl.

AnnoTtponHsle Mogu$UKALUU KACI0POJA U cepbl. XUMUYeCKHe
CBOMCTBa cepbl. B3auMoecTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOM U
cepHoH Kuca0TaMU. CepoBO0OPOJ, CTpoeHHe, U3nUecKHe

O6BACHATD 061IIEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeIMHEHUN
C Y4€TOM CTPOEHHS UX aTOMOB C OIOpoH Ha cxeMy "Hi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTh $r3UIECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJUHEHUH
(cepoBOZOpO/iA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib$ATOB), CIIOCOOBI UX
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U XUMUYECKHe CBOUCTBa (KI/ICJ'IOTHble )5 BOCCTHHOBI/ITEIII)HI)IE). INoJIy4eHH4, IpMMEHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHUCJI0Ta, GU3HUYECKHEe U XUMHUYECKHE CBOKCTBa (06111e KaKk OnpeesiTh HaJM4YKe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBbICHATH CYIIHOCTb 9KOJIOTUYECKHX MPO6JIeM, CB3aHHBIX C TIepepaboTKOoM
CepHHCTas KUCJIOTA. COeIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBaHUS MaTepHuaJa.

*XUMHYecKre peaKl1H, JieXall[ie B 0CHOBE ITPOMbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
cnoco6a noJiydyeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAMUTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIIepUMEHTa.
HUX MpoLecchl (Ha MpUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieioBaTh MpaBUaM 6€30MacHOM paboThl B J1abOPATOPUU IPU

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peaKiys Ha Cy/ibdaT-uOH. HCI0J/Ib30BaHUHU XMMHUY€ECKOU MOCY/Ibl U 060PY/I0BAHUSA 0] PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coeJUHEHUH B ipupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CEPhI [IpOU3BOAUTH BBHIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aITOPUTMY.
(kuC/IOTHBIE AOXK/IY, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI WcnoJsib30BaTh MPH BhIMOJHEHUH YUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKa,

€ero npeioTBpaleHus.* cnpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH sl HAallpsHKeHU I
MeTaJlJIoB).

Hcnoab3oBaTh IIPH BBINTOJIHEHHUH y‘{66HbIX 3auam/1151 U B IIporecce

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeiUHEHHs.
O6yr/aMBaHMe caxapa noJ fieicTBHeM KOHILeHTPUPOBAHHOM cepHOM

KHUCJIOTHL o

HCC/IE/I0BATEIbCKOMN JIeI TeIbHOCTH HayYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGoThI XHMHUYECKOT0 CO/IEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
Jla6opaTOpHBIE OMbBITHI: H0CJIe KOHCYJIbTALMH C 1e1aroroM

O6HapyxeHue cybdpaT-MOHOB.

BsaumopeiicTBue pa36aByieHHOM CEPHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 YpaBHEHUAM XMMHWYeCKUX peaKLui
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A3o0T,
docdop u ux coefuHEeHUA

(74)

061as xapaKTepUCTHKa 3/1eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUPoOJe, GU3NYECKUE U XUMHUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AMmuak, ero ¢pu3nUecKHe U XUMUYECKHEe CBOMCTBA, MOJyYeHHE U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaKiysi Ha HOHbI aMMOHHUS.
A3zoTHas KuCI0Ta, e€ GU3nUecKre U XMMHUYeCKHe CBOHCTBA (061iue
KaK IpeJcTaBUTeJIS KJlacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA006peHUN.*

XUMHYeCKOe 3arpsi3HeHNEe OKPYKaloLel cpe/ibl CoeIMHEHUSIMU
a30Ta (KUCIO0THBIE JOX/IH, 3arpsi3HeHUe BO3/yXa, TOYBbI U
BO/IOEMOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, pusudeckue u
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kucaoTa, dusnyeckue U
XUMHUYecKHe CBOMCTBa, *nosyyeHre.* *KauecTBeHHas peakijus Ha
docdaT-noHBL*

*WUcnosb3oBaHue pocdhaToB B KauecTBe MUHePaIbHBIX Y06 peHHit.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpanuu
Konnexnuu: pocdop u ux coejuHeHUs.
B3aumogelcTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTU4YeCcKHe paGoThl

JlabopaTOpHBIE OTBITHI:

1. BsauMogencTBUe coJiell aMMOHHUS C IIEJIOYbO.

2. O3HaKOMJIeHHe ¢ 06pa3aMu a30THBIX U GOCHOPHBIX yA0OPEHH.
[IpakTHyeckas paboTa:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U uxX coeiMHeHUH (aMMUaKa, CoJIed aMMOHUS, a30THOU
KHUCJIOTBI, HUTPaATOB, okcuaa ¢pocdopa(V) u ochopHOi KHUCIOTSHI,
docdaToB), cnocobbl MX MOTyYeHUs, IPUMEHEeHHe Y 3HaueHNe B IPUpPoJe
Y ’KM3HU YeJI0BeKa C UCTI0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHUOHbI U aHUOHBI".

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

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJII0/IEHHS, [Ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaboOpaTOpPUH NMPU
UCI0JIb30BAHUH XUMHUYECKOU MOCY/Ibl U 060PYy/10BaHUS.

l-[pOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHHUAM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepUaJibl [nepnognqecxy}o CUCTEMY XUMHYECKHX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy

XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa

Iocyjie KOHCYJIbTAallUM C meJaroroM

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnsbl.

YryiepoJ ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aMas.
B3aumogeicTBYE ¢ METAJIAMY, HEMeTaJIJIaMH,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpoie, pusndeckue U XUMUYECKHE

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUS U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHON
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CoeIMHEHUA
(84)

cBoiicTBa. Ancopbuust. Kpyrosopor yryieposia B npupo/e.
Oxcuzbl yriepoa, ux Gusndeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHUE U IPUMEHEHHE.,
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe € OKCUAOM yriaepoza(IV);
runoTe3a rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XMMUYecKue
CBOMCTBA, NOJIyYeHUe U IpUMeHeHHe. KauecTBeHHast peakiius Ha
KapbOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeINHEeHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHe 0 6MOIOrMYeCKH BaXKHbIX BellleCTBaX: XKHpax, 6eskax,
yrjeBojax. MaTepuajibHOe eJUHCTBO OPraHUUYeCKUX U
HeOpraHUYEeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckre U XMuMUUeCKHe CBONUCTBA (Ha mMpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIydeHUe U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke Npe/icTaBieHUs 00
okcuie kpeMHus(IV) 1 kpeMHHeBOH kucaoTe. CUIMKATBI, UX
HCI0JIb30BaHUE B OBITY, MeAUIMHE, IPOMBIIIJIEHHOCTH.
BaxkHell1Ke cTporTeIbHbIE MaTepHaJsIbl: KEPaMUKa, CTEKJIO,
LleMeHT, 6eTOoH, keJie306eToH. [IpobieMbl 6e30nacHOrO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
XKU3HU.*

JleMOHCcTpanu

MoJen KpUCTaJIMYeCKUX pPelléTOK ajiMa3a, rpaduTa, MoJeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTtepuasbl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenu MoJIEKYJT OPraHUYECKHUX BEIECTB.

JlaGopaTopHble U MpaKTU4YeCcKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

[TpakTHYeckue paboThI:

Ne 11. [losiyyeHue yrjeKUCJI0ro ra3a ¥ u3y4eHue ero CBOMCTB.
KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

Ne 12. Pemrenue skcnepyuMeHTaJIbHBIX 3a/1a4 10 TeMe «HeMeTaabI».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEAKIIUH, eCJIN OJUH U3 PeareHToB
JlaH B BU/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM 0JIEH.

KHUCJIOTBI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHHUEBOW KHUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IOJIyYeHHs], IPUMEHEHHEe U 3HaUeHNe B IPUPO/ie
Y ’KM3HU YeJIOBEKa.

OnpesensiTb KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJ0IM4YeCKUX TPo6JieM, CBI3aHHBIX C HAXOXJeHUeM
YIJIEKHUCJIOrO ra3a B OKpY:Karollel cpefie.

WnmrocTpupoBaTh B3aMMOCBSI3b HEOPraHWYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YecKHUX BellleCTB [0/, PyKOBOJCTBOM yUUTes.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTL HAaOJII0/IeHUS, [ieJIaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOPUH NMPU
MCI0JIb30BAaHUHU XUMUUECKOU NOCy /bl ¥ 060py/J0BaHUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUN TEKCThI Y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([leproAnyecKyto CUCTEMY XMMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C Te/laroroM.

Hcnosib30BaTh IPpU BBINTOJIHEHU U y‘{eﬁHle 3agax—mfz’1 U B IIpolecce
HCC/Ie/l0BaTe/IbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
10CJ/le KOHCYJ/IbTALMHU C [TeJaroroM.

Pazpen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCcTBa
MeTaJ/l/IOB
(44)

061ast XapaKTepUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproiudecKoll cucTeMe XUMUYECKUX
anemeHToB /I. . MeH esieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJ/lInuecKasl CBSI3b M MeTaJlJIM4yecKast
KpHUCTa//INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsDKeHUH MeTasl10B. PU3nyecKre U XUMUYecKre CBONCTBa
MeTas1oB. *0611Ke CIOCOOBI OIy4YeHHUsI MeTaI0B. [IoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3aIUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaJIIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

0O3HakKoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$uU3uUEeCKUMHU CBOUCTBAMHU.

Mogeii KpUCcTaLJINYeCKUX PENIETOK METAJIJIOB.
BusieoMmaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHble U IPAKTUYECKHE PaGOThI

JlabopaToOpHbIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU PEAKI[UHU MeTaJljla C KHCJIOTOU OT MPUPO/IbI
MeTaJsla.

Bouruucienus
— 10 YpaBHEHUSAM XMMUYECKUX PeaKLUH, eC/iu OZiMH U3 peareHTOB
COIEPXKUT MPUMeECH

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH OHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEeHHs1 UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 061e GU3UUECKHE U XUMUUECKHE
CBOMCTBA MeTaJJIOB.

XapakTepu3oBaTh 0611IMe CIOCOOBI TOJyYeHUS MeTaJlJIOB Iocjie
CTPYKTYpPUPOBaHUs MaTepHaIa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOPUH NMPU
MCI0JIb30BAaHUHM XUMUUECKON MOCYy bl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 3a/JaHUM TEKCThI yyeOHUKa,
cnpaBoyHble MaTepuassbl ([leproguyeckyio cUCTeMY XUMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH PsIJL HallpsKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle 3agaHm‘/’1 U B IIpolecce
HCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpPaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
nocJie pe/iBapuUTeJbHON KOHCY/IbTALMU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJl/Ibl M UX COeJUHEeHHUus
(16 4)

IllenoyHble MeTasLbl. [losioxkeHue B [lepuoanyeckoit cucteMe
XUMUYeCKUX 371eMeHTOB /l. . MeHJesieeBa, CTpOEHHE aTOMOB.
HaxoxzeHue B mpupoje.

dusnyeckue U XUMUYECKUe CBOMCTBA (Ha NpUMepe HATPUS U
Kanusi). OKCUbl U TUAPOKCUAbI HATPHS U Kasus. [I[puMmeHeHne
L[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

lllesi0o4HO3EeMebHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cuCTeEMe XUMUYECKUX
aneMeHTOB /I. U. MeHgenieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMMHUYEeCKUe CBOUCTBA. BaxkHelIMe coeJUHEHUS
KaJsblys (OKCUJ, TUAPOKCHUJ, cosin). *IKECTKOCTb BOAbI U CIIOCO6bI
eé yctpaHeHUs.*

Anromunuit. [Tonoxxkenue B [lepuogudeckoit cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHfesieeBa, cTpoeHre aToMa. Haxox/eHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUA.

’Keneso: coctas, cBoiicTBa 1 nosyyeHue. [los0xeHue B
[lepuoauvecko cucTeMe XUMUYECKUX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusnyeckue U XUMU4YecKue cBorcTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkeste3a(ll)

u xese3a(lll).

JleMOHCcTpanuu

BsaumogeilicTBue HaTpUsI C BOJOM.

OkpallrBaHUe NJIaMeHH HOHAaMU HaTpUS U KaJlus.
OkpalrBaHUe NJaMeHd HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHEe OKCH/IA KaJbIUS C BOJOM.
BuseomaTtepuasbl: ropeHHE XKeJjle3a B KUCJI0PO/E U XJI0pe.

JlabopaTOpHBbI€e M IPAKTU4YeCKHUe PAGOThI
JlabopaTOpHBIE ONBITHI:

0O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero CIJaBOB.
AmMdoTepHbIe CBONCTBA r'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[TpakTHYyeckue paboThI:

Ne 13. Pemrenue skcriepyuMeHTaJbHBIX 33/1a4 10 TeMe «MeTaslbl».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIIax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX coeJuHEeHUH (OKCUI0B, TUAPOKCHOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeH s], IpUMeHeHHe U 3HaYeHYe B IPUPOJie U )KU3HU
4eJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIM, aIIOMUHUS, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHKEM TabJiuIbl "XapaKTepHble peaKl My Ha KaTUOHbI".

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTh HAGJIIOA€HUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIepUMeHTa.

CnenoBaTb npaBu/iaM 6e3onacHO paboThl B 1abOpaTOPUH NPU
HCI0/Ib30BAaHUY XUMHUYeCKOH IIOCYABI U 060pyAOBaHHU.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MHdopMaLHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJIoB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHle BaﬂaHI/lﬁ H B IIpouecce
HCCJIeJOBATEIbCKOM JiesiTe/IbHOCTH HAyYHO-IIONMYJIIPHYIO JINTEPATYPY
XMMHUYECKOI0 COJiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJie NpeJiBapUTeJIbHON KOHCYIbTAIUH C [1eJaroroM

Pazpen 4. Xumus u okpy:xamomias cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KU3HHU
yesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU yesloBeKa. XUMUS U 30pOBLbE. Bbe3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesaTeJbHOCTH JI0eH,
OCHOBHbIE BellleCTBA U MaTepHasIbl, IPUMEHSIEMbIe B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHbIe UCTOYHUKH YTJIEBOJOPO/L0B (YroJib, NPUPO/IHBIH ras, OOGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0/Ib30BAHUS BELIECTB U XUMHUYECKHX

He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peaxIuii B GbITY.

HNPOMBIILJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh MHGOPMALIMIO O BIHUSHUU
OCHOBBI 3K0JIOTUYECKOU TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpYyKamllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalUs OKpYarlLlel cpeabl.

BewectB — [IJK). YMeTb 0Ka3bIBaTh EPBYIO OMOLIb IPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUU B peLlIEHUH 3KOJIOTUYECKUX TPobJieM.* [IpUHUMaTh yYacTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH

HaNpPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO MO3ULHIO 10 Po6JIEMe U
Hpe/jlaraTb BO3MOXKHbIE IYTH €€ pellieHUs] C ONOPOoX Ha MHPOPMaLIHIO U3
y4yeOHHKA U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyell mporpamMMbl B TEMaTHYECKOM IJIAHWUPOBAaHWUU [JOJDKHBI ObIThb Y4YTE€Hbl BO3MOXXHOCTHU MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LMPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SBJSOLMUXCS y4yeOHO-METOAWYECKUMH MaTepuasaMu (MyJbTHMeJUNHble NpPOrpaMMbl, 3JIEKTPOHHblE YYeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIe GUGJINOTEKH, BUPTYaibHble JJAOOPATOPUH, UTPOBbIe IPOrpaMMbl, KOJIJIEKIIUU IUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIIOJIb3yEMBIMU JJI1 00YYEHUS U
BOCIIMUTAaHUS PA3/IMYHBIX TPYNN MO0Jb30BaTesel, NMpeACTaBJIeHHbBIMU B 3JIeKTPOHHOM (1MdpoBOoM) BHJe U peajU3yoIIUMU AUAaKTHYecKHe Bo3MoxkHocTu HKT,
coJiep>kaHKe KOTOPbIX COOTBETCTBYET 3aKOHOAATe/IbCTBY 06 06pa3oBaHUM.

2-il BapHaHT
TEMATHYECKOE IINTAHUPOBAHHME

Bropoli BapuaHT mpUMEPHOrO0 TEMAaTHYECKOTO IUIAHUPOBAHUS HCIONB3yeTcs, eciu oOyuwatommecs c¢ 3[IP momyuwator
oOpa3oBaHue B OT/IEJILHOM KJlacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YEHUE MaTepuaia KPYIMHbIMH OJIOKaMU;

- oTepeskaroliee 00yueHue;

- BO3MOJKHOCTh TNPUMEHEHHsI 3HAHUW B PA3IMYHBIX YCIOBHSIX (MEPEeHOC 3HAHWI MO aHAJOTHU OT OOIIMX CBOWCTB
Pa3TUYHBIX KJIACCOB BEHIECTB K OOMMM M CHEHU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIECTB), YTO YBEIUYMBAECT HOJIO
CaMOCTOSTEIILHOCTH 00YYaIOIIUXCS TIPH U3YUYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKAa  W3yYEHHs  BEIIECTB —  CBOWCTBA  BEIIECTB  OMPEACNAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHIO, XUMUYECKON CBS3BI0O U CTPYKTYPOIl BEUIECTBA, B YaCTHOCTH, TUIIOM KPHUCTAJUNIMYECKUX PEIIECTOK.
(Tembl: cTpoeHHEe aTOMa, CTPOCHHE BEUIECTBA, BAXKHEHIIWE MPEICTABUTENN MPOCTBIX U CJIOKHBIX BEIIECTB, XUMHYECKUE
peakiun).

N3meneHue miaHupoBaHus MO pa3jeiaaM U TeMaM COCTOUT B CJIEAYIOIIEM:
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- U3Y4YEHUE OCHOBHBIX BOIPOCOB HEOPTaHUUYECKOW XMMHUH OCYIIECTBIISIETCS B 8 Kilacce, OOJIbLIE BPEMEHH BBIJIEISETCS Ha
IpuMeHeHue 3HaHui B 9 knacce. M3 9 knacca B 8- nmepeHocATcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakuui',
"DIIEKTPOIUTHYECKAs JUCCOUMALNS. XUMUUECKUE PEAKIIMM B pacTBOpax';

- IepecTaHoBKa TeM, 9 kiacc: Tema «Metamibey nepen «Hemeramnamuy, T.K. oOydaroniuecs ¢ 3[1P Gomblie 3HAKOMBI C
MeTaJJIaMH U JIErYe XapaKTepu3yloT UX MO CBOWCTBAM U MPUMEHEHHUIO;

- TIepepacIpeiesieHue COJAEpKaHus OJHMX TeM B JIpyrue (packpbIBaeTCsi Ha KOHKPETHBIX MpUMepax Apyrux Tem). Tema
"Xumusg U OKpyxkawuias cpena" packKpblBa€TCSd Ha KOHKPETHBIX NpUMeEpax B pasaenax "Meramiabl U UX COECIUHEHHUs ',
"Hemeramnsl IV-VII rpynn u ux coeaunenus";

- oObenuHeHue TeM (faeT Oobllle BO3MOXKHOCTEH ISl MCHOJB30BAHMS CPAaBHEHUS — CXOJCTBA U OTJIMYUN; TeMa
«Kucnopon» u rema «Bogopon»);

- BbienieHue otnenpHbIX Tem (Tema «llepBoHavanbHblE MOHATHS 00 OPraHUYECKUX BEIECTBAax»). BeineneHue B
OTJEIbHYI0 TEMY, B KadecTBe "OyKBaps MO OpPraHMYecKol XUMHUHU'", JAaET BO3MOXKHOCTH YIJIyOJIATH MOHSTHS: OINpPEICICHHUS,
KjaccuuKalys, OCHOBaHUA JJIs KjaccuUKaIMi, HOMEHKIIaTypa, 00I1e CBOWCTBA BEIIECTB, CTPYKTYpa BELIECTBA, COCTABIICHHE
dopmyn o obuiel Gopmyiie U 1Mo HA3BaHUIO, HA3bIBaHME BellecTBa Mo Gopmyne. B 3ToM cinyuyae mporpamMmHbIid Matepuan u3
xapakTtepucTuku VA moarpynnsl MOKHO JOHECTH HE ()parMEHTOM KapTHHBI «OpraHMYECKHE BELECTBa», a KaK YacTh IIEJIOTO.
MoskeT ObITh BbleNIeHa TeMa «IIpakTHKyM» B KOHIIE IEPBOTO U BTOPOT'O TOA0B 00YUEHHS.

TemaTu4eckoe IIIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 u/Hen, 2 romga o0y4yeHus)

Tembl Konuuecrso yacos B tom uncne HazBanwus pabor
Ha KOHTPOJIbHBIE Ha NPaKTHYECKue
paboThl paboThl
Paznen «IlepBoHayasibHbIE XUMHYECKHE TOHATHY, 149

1.  Xumus — BaxkHas 0071aCTh 4 1 2 TIpakruueckas padora Nel « JlabopaTopHOoe 060pyHoBaHIe U MPUEMBI

€CTECTBO3HAHUA U IPAKTHYECKOH 00palleHNs C HUM

JeSITeTBbHOCTH YeJIOBEKa. IIpaxtudeckas padora Ne2 «OuncTka 3arps3HEeHHON TOBApEHHON COMH'"
2. BemecTBa U XUMHYECKHE PEAKIIHH. 7 - 1 IIpaxtuyeckas padora Ne3 «[Ipu3Haku MPOTEKAHUSI XUMUYECKUX PEaKIIUi»
3. KonudecTBeHHbIE OTHOLICHHS B 3 1 - Kontponbshas padora Nel «[lepBoHayaipHble XUMUYECKUE MTOHATHS, XUMHYECKUE

XUMHH (hOpMyJIBl U ypaBHEHHUSI» 3arps3HEHHON IOBApPEHHON COJIH
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I

Pa3ﬂe.l'[ «HepI/IOﬂI/I‘IeCKHﬁ 3aKOH M IMEPUOANICCKAsl CUCTEMAa XUMHUYCCKUX 3JICMCHTOB Z[I/I MeHIIeJIeeBa. CTpOCHI/Ie aroMa. XuMu4eckast cBsi3b. O KHCIHUTEIBHO-BOCCTAHOBUTEIILHBIC pCaKkuunm», 154

4.  Crpoenue aToma 7 1 - KonTponshas pabora Ne2 «lleprommdeckast cHCTeMa XUMHYECKHUX JIEMEHTOB

[leproguueckuii 3aKkoH U J.11. MenpeneeBa. CTpoeHue aroMay

HEPUOANYECKAsk CHCTEMa XUMUYECKUX

snemenToB JI.M1. MeHneneeBa

5.Ctpoenue BemecTB. XuMHIecKast 8 1 - KonTponsHas pabora Ne3 «Xumudeckast CBI3b»

CBA3b.

OKHCIIUTETBHO-BOCCTAHOBUTEIbHbIE

peaKuuu

Pa3nen «BaxHelI1e npeicTaBUTENI HEOPraHUUECKHUX BELIECTBY, 354

6. Kucnopon. Bomopox. 14 1 2 IIpakTryeckas padora Ne4 «[lomydeHne KUCIOpoIa U U3ydeHHEe ero CBOHCTBY»
IIpakTryeckas padora Ne5 «[lomydeHre Bonopoaa v u3ydeHHe ero CBOHCTBY»
Konrponehas padora Ned «Kucnopon. Bomopom»

7. Bona. PacTBopsrI. 5 - 1 Ipaxruueckas padora Ne6 «IIpurorosieHne pacTBOpOB ¢ ONPEIEICHHO
MAaccoBOH JI0J1eH paCTBOPEHHOT'O BEILECTBA»

8. Teopus 251eKTPOTUTHYECKOI 5 - -

JIMCCOLUALIT

9. Baxneiimue knaccel 11 1 1 KonrponbHas pabora Ne5S «OCHOBHBIE KJIACCHI HEOPraHUUECKUX COEANHCHUI

HEOPraHMYECKHX COETUHEHNI Ipaxruueckas padora Ne7 «PemieHne 3cKCepuMEHTaIbHbBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHX COETUHEHUID

Paznen «BemiecTBo U XMMUUECKHE PEaKLUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTHU 4 - -

XUMHUYCCKUX pCaKL[I/Iﬁ

9 KUIIACC

Temsbl

Konuyectro vacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThl

Ha MPAKTUYCCKUEC

paboThl

HazBanus pabor

Pazznen «IloBropenue u yriayOieHne 3HaHUI OCHOBHBIX pa3JieioB Kypca 8 kiiacca «BelecTBo 1 XuMuieckue peakimuy, 104a

[oBTOpeHue 1 yriryOJaeHHe 3HAHUIT 10 1 2 TIpakruueckas padora Ne 8 «Peakiuy HOHHOrO OOMeHa

OCHOBHBIX pa3zieioB Kypca 8 Kiacca IIpaxruyeckas padora Ne9 «KauecTBeHHBIE peaKkIiu B PaCTBOPE»
Konrtponphas pabora Ne 6 «DnekTponuTuyeckasi TUCCOLUALUs»

Paznen «MeTaisl M UX COeqUHEHU Y, 204

1. O6ure CBOWCTBA METAIIOB 4 - -

2.Mertasl M UX COeTUHEHUS 16 1 1 IIpaxktudeckas padora Nel3 «PemieHne sKciepuMeHTaNbHBIX 33124 [0 TEMe

«MeTabl ¥ UX COSTUHEHUS
KontponpHas pabora Ne «MeTanby
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Paznen «Hemeramusr IV-VII rpynn u ux coepunenus», 244

3.00mas xapaKTepucTuKa
XUMHYECKHX 351eMeHToB Vlla
rpymnsl. IajoreHsr.

4 -

4.001mmas XxapakTepucTHKa
XUMHUYECKUX dJIeMeHTOB Vla
rpymmsl. Cepa U ee CoeMHEHHS.

5.00mas xapaKTeprucTHKa
XMMHYECKHUX JIeMeHTOB Va
rpymmsl. Azort, Gocdop 1 nx
COCIMHEHHSL.

IIpakrryeckas padora Nel0 «[TonydeHne aMMuaka U U3y4eHUE €TO CBOWCTBY»

6.001mas xapaKTeprucTHKa
XUMHYECKHX 31eMeHToB [Va
rpymsl. YIiepos, KpeMHUH U UxX
COEJIMHEHHSI.

IIpakTrueckas padora Nel 1 «[lomydenue yrieknuciaoro ra3a u U3ydeHHe ero CBOHCTBY
IIpakTryeckas padora Nel2 «Pemenne sKkciepiMeHTATBHBIX 3a/1a4 [0 TeMe
«Hemeramier [V-VII rpynm u ux coesuHEHUI»

KonrtponeHas padora Ne7 «HemeTamibny

Pazzlen ((HepBOHa'—IaJ'[BHHe XUMUYECKUE TIOHATHS 00 OpPraHU4YCCKUX BEUICCTBAX), 104

7. IlepBoHauaJIbHBIE XUMUYECKUE
TIOHSTHSI 00 OPTaHUIECKUX
BEILECTBAX

10 -

Paznen «O6001meHne MaTeprana 1o Kypcy «Heopranmdeckast XUMHUs», 449

13. Xumus u okpyxaroras cpea.

1 -

14. O6o01IeHne MaTepraia o
Kypey «Heopranuueckast XuMHUs»

3 1

KonTponbHas pabora Ne9 «ItoroBas pabora 3a Kypc HEOPraHUUECKONH XHUMUM»

Bcero 136 4
8 KVIACC

(2 4 B HENEMIO, BCETO 68 U)

MpumepHble Tembl,
pacKpbiBalowWwme AaHHbIW pa3aen
nporpammsl,

W KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4YeHue

OcHOBHOe cogepKaHue

OCHOBHbIe BUAbI AeATe/IbHOCTU
obyuatowmxca

Pasnen 1.1lepBonayanbibie XuMuveckne nousaTus (14 1)
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Tema 1. XuMusI — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NPAaKTU4€eCKOH JesTe/IbHOCTU
4eJjioBeKa

(44)

*XUMHSI B CHCTEME HayK. Posnp xvMUKU B KU3HHU
yesoBeka.* Tenma u BellecTBa. ®dusnyeckue CBOWCTBA

BeumlecTB. IlpaBuia  Ge3omacHOro  o6palljeHHs  C
Bell|eCTBAaMH U JIabOpaTOPHbIM 060pyAoBaHHEM. YHCThIe
BemecTBa U cMecd. CrocoGbl pasfiesieHusl cMeceil

*TloHsITHE 0 METOJAX MO3HAHUS B XUMHUU.*
JeMoHCcTpanuu

1. JlabopaTopHOe 060pyA0BaHUE.

2. PaznuyuHble BUAbI XMMUYECKOU nocyibl. 3. 06pasiibl
BellleCTB.

4. Cioco6nl1 pa3siesnenusi cMeceld (puabTpoBaHue,
BbINIapUBaHUE, AUCTULIALUSA, XpoMaTorpadus).
JlaGopaTopHble U IPAaKTU4YECKHE PaGOThI
JlabopaTOpHbIE OMbITHI:

Onuvcanue GpU3NYECKHX CBOMCTB BEIECTB.

PaspnesieHre cMecu ¢ TOMOIIbIO MarHuTa.
[IpakTHYecKUe paboThI:

Ne 1. JlabopaTopHOoe 060pyA0BaHue U TPUEMBI 06palleHuUs
C HUM

Ne 2. OurcTKa 3arpsi3HeHHOW MoBapeHHOH cosn

PackpbIBaTh CMBIC/I U3y4aeMbIX MOHSITHH C TOMOLIBIO eAarora.

PackpbIBaTh pOJib XUMHUHU B IPUPOJIE U XKU3HH YE€JIOBEKA, €€ CBS3b C JPYTUMH HayKaMu.

PazyinyaTh YUCThIE BEl|eCTBA U CMeCH; OZHOPOAHbIE U HEOAHOPO/JHbIE CMECH;

PaznnyaTh Ppu3nvecKre U XMMHUYECKUE SIBJIEHUS C OOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJaM M0JIb30BAaHUS XMMUYECKOU OCy101 1 1abopaTOPHbIM 060pyA0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHHUsI C XUMUYECKUMHU Bellle-CTBAaMU B COOTBETCTBUH C
VMHCTPYKIMSMH 110 BBIIOJHEHHUIO NPAKTUYECKUX PabOT 0/L KOHTPOJIEM IleJjarora.

[l/1aHUPOBATh U MPOBOAUTH XUMHUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U ONTUCAHUI0 GU3UYECKUX
CBOWCTB BelleCTB, CIOCOG0B pas/ieseHuUs cMecel BelllecTB N0/ pyKOBOJCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaboThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 33ZlaHUH U B TPOLleCCe UCC/Ie/[0BATEIbCKOM
JlesITeIbHOCTH Hay4YHO-IONYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZePXKaHUSs1, CIPAaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa [0/ PyKOBO/ICTBOM IeJjarora.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH HA MHOOPMALUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiIOB, 'PAMOTHO HUCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHbIA
anmapar Kypca XUMHH

Tema 2. BemiecTtBa
U XMMHYeCKHe peaKIiu

(74)

ATOMBI U MoJieKy/bl. XMMHAYeCKUe 3JIEMEeHThbl. 3HAaKU
(cuMBoOJIBI) XMMHMUYeCKHX 23JieMeHTOB. OTHocCHUTe/bHas
aToMHasa Macca. [IpocTble U cl0XHble BelllecTBAa. ATOMHO-
MOJIEKY/IIDHOE yYeHHe.

XuMuueckas dopmy.a. BasentHocTh aTOMOB
XMMHUYECKHX 3JIEeMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BeljecTB.*  OTHOCHTe/JbHAass  MOJIEKYJspHas  Macca.

MaccoBas [10J151 XUMHUY€ECKOI'0 3/IeMeHTa B COeJUHEHHH.
dusryeckrie U XUMHYECKHe sBJIeHHs. XHMHYecKast
peaknus U eé NpU3HAKU. YpaBHEHUS XUMHYECKHUX
peakLuu. 3aKOH COXpaHEHMS Macchl BeLeCTB THIbI
XUMHYEeCKHX  peaknud  (coeguHeHWUe,

3aMelleHue, OGMeH).
*M. B. JIoMOHOCOB — y4€HBIA-3HI[UKJIONEJUCT.*

pasJjioxeHue,

JAemoHcTpauumn

dusnueckue sBJeHUs (pacTHpaHKe caxapa B CTYIKe,
KHUIEeHWe U KOHAEeHC AU BOABI U T. J1.).

XuMuveckye siBJIeHNs (TOpeHre CBedH, pas3ioKeHHe
caxapa, B3aUMO/IeICTBUE CEPHOU KUCJIOTHI C XJIOPUL0M

[IpMMeHATb ecTeCTBEHHO-HAay4YHble MeTO/bl IO3HAHUA (B TOM YMCJle Hab IoleHHe,
MO/leJIMPOBaHUeE, SKCIIEPUMEHT) U OCHOBHbIE ONepaliiy MbICJIUTEJbHOH e TeJbHOCTH
(cpaBHeHUe, K1accubUKalys) A5 U3yUYeHHUs BelleCTB U XMMHUYECKHUX Peaklui ¢ onopoi Ha
aJIFOPUTM UJIM CXEMBI.

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATUHI U 3aKOHOB M IPUMEHATb 3TH NOHATHUSA NIPY ONTMCAHUU
CBOMCTB BellleCTB U UX IIpeBpalleHUH € OIOPOU Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazyinyaTh dU3nYecKre U XUMUYeCKHe ABJIeHUS, 00'bICHATD UX CYLIHOCTb C TOYKU 3pEeHHUs
aTOMHO-MOJIEKYJ/IIPHOr'0 yYeHUs C ONIOPOH Ha onpe/ie/IeHUsl U CXeMBI.

Onpefie1Th NPU3HAKU XMMHUYECKHUX PeaKLUH, YCI0BUSA UX IPOTEKaHU.

O6BbACHATD CYLIHOCTb GU3NUECKUX U XUMUUYECKHUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKY/IIPHOT0 yYeHHs C UCI0JIb30BaHUEM BHU3yaIbHOU OIOpHL.

KnaccudunnpoBaTh XMMHUYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyroimux u
06pasyoIMXCs BELeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsATb GOPMYJIbI GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpPe/ie/IATh BaJIEHTHOCTD 110
¢dopMys1aM BelecTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUH.

PacctaBisTh K03$GUIIMEHTHI B ypaBHEHUAX XUMUYECKUX peaKL[Mi C OIOPOH Ha a/IFOPUTM
y4e6HBIX 1e ICTBUIL

Cne10BaTh NpaBMJIaM M10JIb30BAHMUS XUMHYECKON IOCY10H U IaGOPAaTOPHBIM 060py/JOBAaHHEM, a
TaKKe NpaBUJIaM 06pallieHHs C BellieCTBaMH B COOTBETCTBUHY C MHCTPYKIUAMHU 110 BBITIOJTHEHUIO
JIaBOPAaTOPHBIX XUMHUYECKHX OIBITOB 10/, KOHTPOJIEM le/iarora.

Hcnosib30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIe0BaTeIbCKOM
JlesITeJIbHOCTH Hay4YHO-TIONYJIIPHYIO JINTEPATYPy XMMHUYECKOT0 COZIepKaHus, Clipa-BoY-Hble
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bapus,

passioxkeHue ruapokcua Meau(1l), B3aumoerictere
»KeJie3a ¢ Cepoii, B3auMO/IeHCTBHE XKeJie3a C PACTBOPOM
cosu Mmeau(1I)).

OmbIT, WIJIOCTPUPYIOLIUMN 3aKOH COXPaHEHUS MACChI.

Na6opatopHble U NpaKTUYeckue pabotbl

JlabopaTOpHbIE OTNBITHI:

[IprMeps! pu3nUeCcKUX ABJEHNUH (TJ1aBJI€eHHEe BOCKA,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKHUX sIBJEHUH (MpoKaJMBaHUE MeTHOU
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJI0TOMH).
Moge/11 aTOMOB U MOJIEKYJI.

[pakTrdeckas padora Ne3. [Ipn3Haku npoTexanus
XUMHUYECKUX PEaKIUH.

Borunciienust

— OTHOCUTEJIbHOM MOJIEKYJ/IIPHOM MacChl BeLeCTB;

— MaccoBOH /10J1M XMUYECKOr0 3j1eMeHTa 1o GopmyJie
coeIUHEeHUs

MaTepHaJibl, pecypcbl UHTEp-HeTa 0/ pyKOBOJICTBOM IleJjarora.

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX HA HUHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCII0/Ib30BaTh U3yY€HHbIH NOHATUHHBIA
annapar Kypca XUMHH

Tema 3. KoammuecTBeHHBIE
oTHOLIEeHUsI B XuMuu (34)

KosimyectBo BemectBa. Mosb. MosisipHasg Macca. 3akoH
ABorazipo. MosisipHBIE  00BEM ra3oB. PacyeTel 1o
XAMUYecKo  ¢opmysie.  PacyeTbl  MaccoBod  JoJH
XUMHMYECKOro 3JleMeHTa B COe[JMHEHWH, KOJIMYecTBa
BelleCTBa, MOJIAPHOM Macchl. PacyéTbl 1Mo XMMHYECKUM
ypaBHEHHUSM.

JeMoHcTpanus:

- 06pasIibl BeleCTB KOJIMYECTBOM OJJMH MOJIb

Bbranciienus:

-pacyeT 1o $popMyJie ¥ 110 XUMHUYECKOMY YPaBHEHHIO

PackpbIBaTh CMBIC/I U3y4aeMbIX TIOHATHH U IPUMEHSITb 3TH NOHATHS, @ TAKXKe U3yYeHHbIe
3aKOHBI U TEOPHUH JJIs PellleHUs] pACYETHBIX 3a/ja4 C IOMOLIbIO Ilefjarora.

BBIYMCIATE MOJIIPHYIO MacCy Bell|eCTB; KOJIMYeCTBO BellleCTBa, 06'bEM ra3a, Maccy BellecTBa C
ornopoi Ha o6pasel], Ha GOPMYJIbL;

[IpoBOAUTE pacyEThI 10 YpaBHEHUAM XMMHUYECKHUX PeaKIui ¢ 0opoil Ha o6pasel, aJropuT™M
y4e6HBIX 1eICTBUM: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB WJIH IPOJYKTOB PeaKLHH.

BbicTpauBaTh pa3BEpPHYThIE THCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha MHGOPMALMIO U3
y4e6GHMKA U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0/Ib30BATh M3y4YeHHbIA NOHA THIHBINA
annapar Kypca XMMHUH € IOMOILBIO [Tefiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH u Ilepuoagudeckas cuctreMa XMMH4YecKux 3j1eMeHToB /Jl. U. MeHaeneeBa.
CTpoeHue aTOMOB. XUMHYeCKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE peakuM (15 )

Tema 4. CtpoeHue aToma.
MepuoaUuEeCKmii 3aKOH U
Mepuoauueckas cuctema
XMMUYECKUX 37 iTOB

A. N. MeHgeneesa. (7 4)

[lepBble  HONBITKM  KJIACCUPHUKALMM  XUMUYECKHX
3neMeHTOB. [lOHSITHE O rpynmax CXOJHBIX 3JIEMEHTOB
(esioyHBIe W LIEJI0OYHO3eMeJsIbHblE METaJUIbl, rajJoreHsl,
WHepTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pa3yloT
aMdoTepHbIe OKCHUJbI U THAPOKCUABL

PaCKprBaTb CMBICJI IEPUOANYECKOr'0 3aKOHA 10, PYKOBOACTBOM IleAarora.

[ToHuMaTh CylieCTBOBaHUE HepI/IO,C[I/I‘IeCKOI‘/JI 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB
(I/I3MeHeHI/Ie paanycoB aTOMOB U BJ'IeKTpOOTpI/ILlaTeIIbHOCTI/I) " UX COSAI/IHSHI/Iﬁ oT
IIOJIOXKEHHUA B HepHOﬂH‘lECKOﬁ CHUCTEME U CTPOEHHA aTOMA C UCII0JIb30OBAHUEM CXEM U TaﬁfII/ILL.

YcTraHaBAMBaTh CBSI3b MeXAy NOJIOXKEHUEM 3JIEMEHTA B HepI/IOL[I/I‘IECKOI‘;I CHUCTEME U CTPOEHHEM
€ro aToMa (COCTaB " 3apdaj aapa, 06u_(ee YHUCJIO 3JIEKTPOHOB U pacrpejesieHne ux 1o

47




[lepuoanyeckuil 3akoH. [lepuoanueckas cuctema
XUMHUYECKUX 3JIeMEeHTOB . U. MeHpenieeBa.
KopoTkonepuojsHass U  *pjuMHHOonepuojfHas*  opMbl

[lepuoauveckod CUCTEMbl XUMHUYECKHUX 3JieMeHTOB /l.
U. Menpeneesa. [lepuoabl U rpymnbl. PU3UYeCKUNA CMBICT
MOPsIZIKOBOTO HOMepa, HOMEPOB Mepuoja U TpPyHIbl
3JIeMeHTa.

CtpoeHre aToMOB. CocTaB aTOMHBIX fijiep. *M30TonbL*
JsiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 0060JI04YEK ATOMOB
nepBblx 20 XUMHYECKUX 3JieMeHTOB Ilepuojuyeckoit
CHUCTEMBI A W MeHpeneeBa. XapaKTepuCTHKa
XUMHYECKOT0 3JleMeHTa II0 €ero MOJIOXKEHUI0 B
[epuoauveckoii cucreme /. . MeHnzeeeBa.

*3aKOHOMEPHOCTH pazuyca
MeTaJINYeCcKUX U

HW3MeHEeHHud aTOMOB

XUMHUYECKHUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOMCTB IIO rpynnaMm #" InepuosaM.
3HaueHue [lepuoguyeckoro 3akoHa W Ilepuojuyeckoit
CUCTEMbl XUMHWYECKHUX 3JIEMEHTOB JJid Pa3BUTUA HayKU U

npakTuku. [l. U. MeHziesieeB — y4€HBIN U TpaXKJaHUH.*
AemoHcTpauumn

KopoTkoneprosHas u A/iMHHONeprogHasa GopMbl
[TeprofiyecKoit CUCTeMbl XUMHUYECKUX 3J1eMEHTOB

. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3LaMU MeTaJlJIOB U HEMeTaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe TUJpPOKCHJAA LMHKAa C PacTBOpaMH
KMCJIOT U IeJIouei

3JIEKTPOHHBIM CJIOSIM) 0 06pasiy.

[IporHo3upoBaTh XapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COE€JMHEHUH 10 TpynnaM 1
nepuosaM [leproanyeckoi cHCTeMbI C TIOMOILBIO NTeJarora.

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, KaJIus, KalbLUs 10 UX
noJsioxkeHuto B [lepuoguyeckoit cucteme /l. U. MeHeseeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMAYECKON
NOCy/ibl U 060PYZI0BaHHs O], KOHTPOJIEM IleJjarora.

BbicTpanBaTh pa3BépHyThle NHUCbMEHHbIe U yCTHbIE OTBEThI C OITIOPOM Ha HHPOPMALUIO U3
y4ye6GHMKA U CTIPaBOYHbIX MaTepHaJI0B, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIN
annapar Kypca XMMHUH 10ocJle CTPYKTYPUPOBaHUS MaTepHaJia C MCII0Jb30BaHUEM KJIHIIIE.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUM TeKCThI yyeOHUKa Nocjie
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMy
XUMUYeCcKHUX 371eMeHTOB /Jl. U. MeH/iesleeBa, TabJIUIly paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH psifi HAapsSKeHUHM MeTaslIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUM U B Tpollecce Hcclel0BaTeIbCKON
JlesiITeJIbHOCTU HayYHO-NONYJISPHYIO JIMTEPATYPy XMMUYECKOTr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHETa MO/ PYKOBOJCTBOM IeJiarora

Tema S. CTpoeHnue BelecTB.
Xumuyeckas CBf3b.
OxkucanTebHO-
BOCCTAHOBHTEJIbHbIE PEAKIHU

(81)

Xumnueckass — cBs3b.  KoBaneHTHas — (moisipHass U

HENOJIApHAsl)  CBS3b.  *DIEKTPOOTPHLATEIBHOCTH  aTOMOB

XUMHYECKHUX 3JIEMEHTOB.* Wonnas CBSI3b. *Tunsl

KPUCTAITMYECKUX PELIETOK. ™
CremneHb OKHCJ/IEHHUS. OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE peakluu. [Ipoleccel OKHUCIEHUSA U

BOCCTAHOBJIeHUs1. OKHUCIUTENN U BOCCTAHOBUTEJIU.

JlemoHcTpauuu
OKHCITUTENEHO-BOCCTAHOBHUTEINLHBIE PEAKIHN: TOPEHNE,

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI 0] PYKOBOACTBOM II€arora.

OnpenensaTh BUJ XUMUYECKOH CBSI3M B COSJMHEHUH C UCIIOJIb30BAHUEM CXEM.

OrnpesiesnsaTh CTeNeHb OKUCICHUSI XMMUYECKOTr0 3JIEMEHTa 110 ()OpMyJIe €ro COSIMHEHUS C
HCIOJIB30BAHUEM QJITOPUTMA.

OnpenessTs 3JeMeHT (BELIeCTBO) — OKUCIUTENb U 3JIEMEHT (BEILECTBO) — BOCCTaHOBUTEI.

OOBACHATH CYLIHOCTH IPOLIECCOB OKUCICHHS U BOCCTAHOBIICHHSI.

CocTaBiiTh MEKTPOHHBIH GajaHC ¢ y4ETOM YHCIa OTAAHHBIX ¥ IPUHATBHIX JIEKTPOHOB.

CocraBiiTh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBHON PEAKIMH 110 aTOPUTMY pa3bopa
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOH PEaKIMH.

Vcnonp30BaTh NPH BHIIIOITHEHWH YUEOHBIX 3aJaHUIH TEKCTHl Y4€OHHKA 1OCIIE CTPYKTYPUPOBAHUS

MaTepuaia, CIpaBoYHbIe MaTepHabl (IEPUOIUIECKYIO CHCTEMY XUMUUeckuX >neMenToB [1. 1.
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PpCaKuu pas3jioKCHUA, COCANHCHUS

MenzeneeBa, TabIUIy paCTBOPUMOCTH KHCIIOT, OCHOBAHHI U COJIEH B BOJIE, DIIEKTPOXUMHUYECKUH P
HaNpsHKEHUH METaIOB)

Paspeu 2. BaxxHellne npeAcraBUTe/ I HeOpraHuyeckux Bemects (35 4)

Tema 6. Kucnopoa. Bogopogs,.
(144)

Bosgyx — cmech rasos. CoctaB Bosayxa. Kuciopos —
3JeMeHT U 1poctoe BelecTBo. 030H. HaxoxzaeHue
KHCJIOpo/a B MpupoJe, GU3UYECKHMe M XUMHUYECKHe
cBo¥icTBa. Peakuuu TOpeHHS HPOCTBIX M  CJIOXKHBIX
BemlecTB. *TemyoBoll 3dpdeKT XUMHUUeCKOH peaKLUu.*
JK30- U IHJOTEPMUYECKHE PEAKLUHU, *TepMOXUMUYECKHe
ypaBHeHUs.* [loHsATHE 06 okcuAax. CIoco6bl MOJTyYeHUs
KHUCJopoJa B JlabopaToOpud U
NpUMeHeHHe KHUCJI0poJa. KpPYyroBOPOT KHCJIOpOJAa B
npupoge. TonMBo: yrojib U MeTaH. 3arpsi3HeHUe BO3/JyXa,
ycuieHue MapHUKOBOro s¢deKTa, paspylieHre 030HOBOTO
cJ1051.

Bosopos, — 3JeMeHT M IIPOCTOe  BellecTBO.
Haxoxxgenue Bojopoja B Ipupoje, ¢u3MyecKue U
XUMHYecKHe CBOWcTBa (Ha ImpuMepe B3auUMOJEHCTBHUS C
HeMeTa//laMM M OKCHJAMHM MeTa/lJIOB), IPHUMeHeHHe,
*croco6n! noJsydeHus.* [lonsThe o kuciaorax Kucaotel u
COJIM.

MPOMBINIJIEHHOCTH.

AleMmoHcTpauum

B3anmogerictBue pocdopa, cephbl U 3xkese3a ¢ KUCJI0POL0M
(BO3MOXKHO HCIOJIb30BAHKE BHEOOMBITOB).
OnpeiesieHue cofiepaHUA KUCI0PO/a B BO3AYyXe.
OnbITHI, AEMOHCTPUPYIOILKE YCJIOBUA BOSHUKHOBEHUS U
npeKpalleHH st TOpeHus.

NabopaTtopHble U NpaKkTUYeckmue pabotbl

JlaGopaTOPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMU OKCH/IOB.

[IpakTHyeckas pabora:

Ne 4. [TosiyyeHue KUCI0POAA, U3YYEeHUE ero CBOMCTB.
Ipakruyeckas padora NeS. TTonyueHue Bogoposa v U3ydeHUe

€ro CBOMCTB.

Brruuciaenus

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELIECTB U UX PeBpalleHHUH C UCI0/Ib30BAHUEM OIIOPHBIX CJIOB M KJIMLIE.

XapakTepu3oBaTh (OMUCHIBATB)C OROPOL HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3nuecKre U XU-MUYeCKHe CBOMCTBA KUCIOPO/a, CIIOCOGEI ero MOJIy4eHus],
NpUMeHeHNe U 3HaUeHHE B IPUPO/Ie U )KU3HU YesI0oBeKa.

CpaBHUBATb peaKLUH rOpeHHUs U Me/IJIEHHOTO OKHUCJIEHUS C IPEBAPUTENbHBIM 06CYKAEHUEM
napaMeTpOB CPAaBHEHHUSI.

Co6upaTb MPUGOPHI JJ15 TOJTYyYEHUST KUCI0POJA (BBITECHEHUEM BO/IbI U BO3/1yXa).

Pacno3HaBaTb ONBITHBIM IYTEM KHUCJIOPOJ IO/ KOHTPOJIEM NleJarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY /151 COCTaBJeHUsI GOPMYJ BELECTB, MOJIEKYJISIPHBIX
ypaBHEHUI XUMUYECKUX peaKIUi c ydyacTHeM KUCI0poJa.

OO BACHATD CYL{HOCTb 3KOJOIMYECKHUX MTP06JIeM, CBA3aHHbIX C 3arpsi3HEHUEM BO3/yXa.

CneznoBaThb NpaBu/iaM 6e30macHoOM paboThl B 1a60paTOPHUU NPH UCIOJIb30BAHUM XUMHUYECKON
TIIOCYZbI M 060PYA0BAaHHUSA 10/ KOHTPOJIEM [Ie/Iarora, a TakKe MpaBUIaM 00pallieHUs C
rOplOYMMHU BellleCTBaMHU B OBITY.

[l1aHMpPOBaATb U OCYLIECTBJAATD HA IPAaKTHKe XMMUYECKHe IKCIIePUMEHTbI, TPOBOJUTD
HabJ1I0/leHu4, ieJ1aTh BbIBO/IbI 10 pe3yJibTaTaM 3KCllepU-MeHTa 10/] pYKOBOACTBOM Ilejiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIIe.
HWcnosib30BaTh NpU BBINOJTHEHUH yUe6OHbIX 33/IaHUH U B ITpoliecce UCCaeL0BaTe bCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYI0 JIMTePaTypPy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepHaJibl, pecypcbl UHTepHeTa 1oJ, pyKoBOACTBOM Iejarora.

BeicTparBaTh pa3BEépHYThIE MHMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4e6GHMKa U CIPAaBOYHbIX MaTe-
pHYaJIoB C ONIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4YeHHbI IOHATHUHHBIN annapaT Kypca
XUMUU
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— MOJ'IeKyJ'IHpHOﬁ MacCCbl KMCJIOpOJa X 030HA Ha
OCHOBAaHUU aTOMHOM MacChl XUMHUYECKOTI'0 3JIeMeHTa

Tema 7. Boaa. PacTBopsbl.
IoHusATHE 06 OCHOBAHUAX

(54)

Boga. Ee coctaB. CtpoeHue. MoJieky.bl. *®u3sndeckue
cBoMcTBa BoAbL. Boja kak pacTBopuTesib.* PacTBOpHIL
*[loHsAATHE O PAaCTBOPHUMOCTH BelIeCTB B Bojie. [loHsATHE O
HaCbIIEHHbIX M HEHACBIIEHHbIX pacTBopax.* MaccoBas
Jlossl BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BeLIECTBA B pacTBOpe (MpoleHTHAsA KOHIIEHTpaIUsl).

*XHMMUYeCcKre CBOMCTBA BOAbI (pa3/iocKeHUE, peaKIuu C
HaTpUEM, OKCUJIOM KaJiblus, okcuioM cepbllV [ToHsTHE 06
OCHOBaHHUSAX.
yesioBeka. KpyroBopoT Bojibl B npHUpoje.* 3arpsisHeHHe
NPUPOJAHBIX BoA. OXpaHa ¥ OYUCTKA NPUPOJHBIX BOJ.

Posab pacTBOpOB B NpHpOZe U B XXU3HHU

AemoHcTpauumn

JJIEKTPOJIM3 BO/Ibl; CUHTE3 BO/Ibl; B3AUMO/IEICTBHE BOJBI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BU/leOMaTepPHAJIOB).

PacTBOpeHHe BellecTB ¢ pa3JIM4HON paCTBOPUMOCTBIO.
HccnegoBaHe pacTBOPOB KUCJ/IOT U Liies1ouei ¢ TOMOILbI0
WH/JUKaTOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

Ilpakmuueckas paboma:

Ne 6. [IpuroToB/ieHHE pacTBOPOB C ONpefeIEHHON
MacCOBOH 10/l paCTBOPEHHOTO BeLeCTBa.

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELLECTB U UX peBpallleHUH C IOMOILbIO [IeJarora.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
HPUPOHBIX POLECCAX C ONOPOI Ha IJIAH U CXEMY.

CocCTaBJ/IsITh ypaBHEHUS XUMUYECKUX PEAKIIMH C y4aCTHEM BO/JbI C ONIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKUX ITPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NTPUPOJHbBIX BOJ,
CII0COGBI OUMCTKH BOJIbI OT IPUMeCEH, Mephl 110 OXpaHe BOJ| OT 3arpsi3HeHUs 0CJIe
Ipe/IBAPUTEBHOTO CTPYKTYPUPOBAHUS MaTepUaJia.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTDI, TPOBOJUTD
Hab6JII0IeHNd, /ieJIaTh Bbl-
BO/IbI 10 Pe3yJIbTaTaM 3KCIepPUMEHTA M0/, KOHTPOJIEM Ie/Iarora, C UCNoJib30BaHUEM KJIUILE.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMAYECKOH
NOCy/ibl U 060PYZI0BaHHs II0J] KOHTPOJIEM NleJjarora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHUEM ITOHATUA «MaCCoBad [0Jid BellleCTBa B paCTBOpe» C
onopoi Ha GOpPMyJIbL

HWcnosib30BaTh NpU BbINTOJHEHUH Y4eOHBIX 33/laHUH U B IIpoliecce UCCIe[0BaTe/IbCKOM
AeATEeJbHOCTU HAYYHO-ITIONYJIAPHYIO JIMTEPATYPY XUMHYECKOI'0 COZiePXKaHUA, ClIpaBOYHbIE
MaTepHasbl, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Ile/iarora.

BeicTpauBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH HAa HHPOPMAIIUIO U3
y4e6GHMKA U CTIPAaBOYHbIX MaTEPHaJIOB, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIN
amnmnapar Kypca XMMUH I0cJIe IpeiBapUTENbHOT0 CTPYKTYPUPOBAHHUS MaTepHuaa.

TemMa 8. JjIeKTpo/IMTHYeCKas
Aucconpanus. XuMU4YecKue
peaxkuuy B pacTBopax

(54)

Teopus 3NEKTPOTUTUIECKON JIUCCOLIALINH.
DNEeKTPOIIUTHYECKAas  JUCCOLMALIUSL. DNEKTPONUTEL U
HEDNIEKTPOJIUTHL. Karuonsl, AQHHOHBIL. *MexaHu3m

JICCOLIMALIMKM BEIECTB C PAa3UYHBIMU BHJIAMHU XHUMUYECKOH
cBsa3u. [lonsaTre octenenu guccoruanuu.* CulbHbBIE U c1a0bie
3JIEKTPOJIUTHL.

Peakiun noHHoro ooMeHa. YciaoBUs IPOTEKAHUS PEaKLUit
HOHHOTO 00MeHa 110 koHua. [lonHble U cokpaméHHbIe HOHHBIE

ypaBHEHUs peakuuid. XHMMHYECKHME CBOWCTBAa  KHCIOT,

OCHOBaHMII W coledl B CcBeTe MpeACTaBleHUl 00

PackpbIBaThb CMBIC/I U3y4aeMbIX TIOHATHH, @ TAaKXKe CMBICJ TEOPUU 3JIEKTPOJIUTHYECKOH
JIUCCOLMALIMY C OTIOPOH Ha CXEMBL

OGBACHATD MPUYMHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOIIbIO lejarora.
CocTaB/IATh YpaBHEHHs JUCCOLUALIMU KHUCJIOT, LieJI04ed U CoJIel, ToJIHbIe U COKPALEHHbIe
HOHHbIe YpaBHEHUsI XUMUYeCKHX PeaKLUi HOHHOr0 06MeHa.

[l1aHMPOBATh U OCYLIECTBIIAThH HAa MPAKTHKE XUMHUYeCKHe IKCIIepUMEHThI, IPOBOJUTh
Ha6JII0/IeHHs], [1eJIaTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIepUMEeHTa [10CJIe PeiBaPUTEIbHOM
paboThL

Cyie0BaTh paBUJ/IaM 6e30MacHOM paGoThI B J1a60PaTOPUU NMPH UCH0JIb30BAHUH XUMUYECKOH
MOCYZABI U 060PYAOBaHMS 0/ KOHTPOJIEM TleJjarora.
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JJIEKTPOJIMTHYECKON Ucconraly. KadecTBEHHBIE peakIiu
HA KATHOHBI W AHWOHBI: MOHBI XJIOPHI-, OpPOMHII-, HOIHUI-,
cynbdar-, dhocpar-
THIPOKCH-UOHBI, KATHOHbI aMMOHHMS, MArHUS, KaJbIWs,
xkenesa (2+) m (3+),
MIPHUCYTCTBYIOIIHE B BOIHBIX PACTBOpaX.
JeMoHCcTpanuu

JJleKTpHUYeCKasi IPOBOAHUMOCTb PAaCTBOPOB BELECTB;
JBIPKeHHE UOHOB B 3JIEKTPHUYECKOM I0JIE.

OMbITHI, WIJTIOCTPUPYIOLIUE MPU3HAKU TPOTEKAHUSA
peakiuii HIOHHOTO 06MeHa.

JlabopaTopHble U IPaKTUYECKUe

paéoTsl

JlabopaTOPHBIH OMBIT:

Peak1ivu HOHHOT'0 06MeHa B pacTBOPax 3JIEKTPOJIUTOB:
cyabdaTa Meau(Il) u ménoum, kapboHaTa HATPUA U
COJITHOU KUCJIOTBI, peaKklis HeUTpaiu3aluu Mexay
TUJIPOKCHUIOM KaJIHsl U COJITHOU KUCIOTOM.
Boeruucienus

— 10 ypaBHEHUSIM XUMHUYECKUX PeaKI[Ui

kapOoHaT-,  CHJIMKAaT-, AHUOHBHI,

ATIOMHHWSI, Menn (2+), 1wMHKa,

[Ipor3BOAUTD BBIYUCIEHHS 10 XMMHUYECKUM yPaBHEHUSIM.

BbicTpauBaTh pa3BEépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX HA HUHOOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCI0/Ib30BATh U3yYEHHbIH NOHATUHHBIH
anmapaT Kypca XMMHUH [0cJ/Ie TPe/BapUTebHOT0 CTPYKTYPUPOBAHHUS MaTepyaJa.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCCIE[0BATENBCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHYI0 JIMTEPATYPY XUMUYECKOT0 COZepPXKaHUs1, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa nocsie KOHCY/IbTalluu C earorom

Tema 9. OCHOBHBIE KJIaCChI
HeOpraHu4ecKux
coeAMHEeHUM

(114)

Knaccudukanus HeopraHU4ecKHUX COeIJUHEHUH.

Okcuzpl: cocTas, kaaccudukanus (*ocHOBHEbIe,
KHUCJI0THBIE, aMOoTepHbIe, Hecoieobpa3yoLiie Ha
npuMepe oKcuja yrieposa |l v okenpa asora I1%),
HoMeHKJaTypa *[losrydeHue™ U XuMUYecKre CBOHCTBA
OKCH/IOB (B3aUMO/IECTBYE C BOJOH, KUCIOTaMH,
11eJ109aMHu).

OcHOBaHUS: COCTaB, Kinaccudukanus (1e1091 U
HepacTBOPHUMbIe OCHOBAHMS), HOMEHKJIATypa, GU3nIecKue
Y XUMUYeCKHe CBOMCTBA (B3aUMOIeCTBHE C OKCHIAMH
HeMeTaJIJIOB, KHCJI0TaMH, COJISIMU), *crmoco6bl mosydeHus. *
KucnoTsl: coctas, kaccupukanusi, HOMEHKJIATYPa,
dusnyecKre U XUMHUYeCKHe CBONCTBA (B3aUMOIeCTBHE C
MeTaJ/l/IaMH, OCHOBHBIMU OKCH/IAMH, OCHOBaHUSIMH,
COJIIMH Ha IPUMeEPe COJITHOU U CEpPHOU KHUCIIOT),
*croco6bl mostydeHus.* Psi ak THBHOCTH MeTaJLJIOB.

Counu (cpeiHME): HOMEHKJIATYPA, CIOCOOBI MOJIyYeHUs,
B3aHUMO/JIeICTBHE COJIEH C METaJIJIaMH, KHCJIOTaMH,
IeJIo4aMHu U COJISIMH.

['eHeTHUYECKas CBA3b MeXAY KJIACCAMU HEOPTaHUYEeCKHUX
coenuHeHUN. ['eHeTH4Yeckue psaabl [loHATHE 06
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OrnpenienieHre OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCIMHEHUH 110 1Ia0JIoHY.
CocraBieHHe cXeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COEAMHCHUI HA OCHOBE
OIpe/IeIeHHUSL.

CocrapieHue (popMys OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX COCIUHEHHUH U Ha3bIBaHUE X T10
MEXIYHapOIHOU M TPUBUAIIBHOM HOMEHKIIAType C UCIOIb30BaHUEM OIpeesieHNs U TaOInIbl
PacTBOPUMOCTH.

KnaccudpuunpoBanue n3ydaeMpIX BEIIECTB [0 COCTaBY U C60LCMEaM C ONOPO Ha ONpeeIeHus,
CXEMBbI U TaOJIHIYY PACTBOPHUMOCTH.

CocrapieHue TaOIMIbl TCHETUYECKHUX PAIOB U cXeMbl «I eHeTHuecKas B3aMMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX COEIAMHEHUI» MO/l PYKOBOJICTBOM II€arora.

IIporuo3upoBaHue CBOWCTB BEILIECTB HA OCHOBE OOIINX XUMUYECKHUX CBOMCTB W3yUYEHHBIX KJIACCOB,
IPYII BEIECTB, K KOTOPbIM OHM OTHOCSATCS C UCHIOJIL30BaHHEM CXeMbl «I eHeTH4yecKast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHUI M0/1 PyKOBOICTBOM I€arora.

CocraBiieHIE MOJNEKY/ISIPHBIX YPAaBHEHUH PeaKkUui, WILTIOCTPUPYIOLINX XUMHUYECKUE CBOUCTBA
H3YYSHHBIX KJIACCOB U CHOCOObL NOIYYeHUs BEILIECTB U3yYEHHBIX KJIACCOB, IPYIII, a TAKKe
MIOATBEPXKJAIOIIMX FEHETHYECKYIO B3aUMOCBS3b MEKly HUIMH, C OIIOPOiIl Ha BepOaIbHYIO CXeMy B
KauyecTBE 3PUTEIHHON OMOPHI.

CocrapieHre MOJIEKYIPHBIX YPaBHEHUH PEaKIMii IO CXeMaM ¢ MpeBapUTEeNIbHBIM 00CYKACHUEM
BbIOOpA PEarupyrONIUX BEIIECTB.

BeruncieHre no ypaBHeHHSIM XUMHYECKUX PEaKlUi KolnnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WK MPOIYKTOB PEAKIUH 110 aIrOPHTMY.
IInaHupoBaHKe U OCYLIECTBIICHUE Ha MPAKTHKE XMMHUYECKOT0 SKCIIEPUMEHTa M HAOII0ICHHS 11071




*aM(pOTepHBIX TUAPOKCUAAX (Ha MpUMepe IIMHKA U
aJIIOMHHUS): XUMHAYeCKHeE CBOUCTBA B3aUMO/[€CTBHE C
KHUCJIOTaMH U 11[eJI0YaMHU, pa3JIo’KeHUE NPH HarpeBaHUU. *

AemoHcTpauumn

06pa3sibl HEOPraHUYECKHUX BEIeCTB Pa3InYHbIX KJIACCOB.
B3auMoeiicTBUE pacTBOpa CEPHOM KHUCJIOThI C OKCUA0M
menu(Il).

Peak1uusa HeHTpaiu3aluu.

BriTecHeHMe oiHOT0O MeTaJL1a [PyTUM M3 pacTBOpa COJIH.

Na6opaTtopHble U NpaKkTUyeckue pabotbl
JlabopaTOpHbIE OMbITHI:

BsaumopelicTBUe KHUC/IOT C MeTalJIaMH.

[osryyeHre HEPaCTBOPUMBIX OCHOBaHHUH.
BsauMogelicTBre HepacTBOPUMBIX OCHOBAHUH €
KHCJ0TaMMU.

PasnoxxeHnue ruapokcuza Meau(ll) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PelieHUe 3KCllepUMEHTA/bHBIX 33/1a4 110 TEME
«OCcHOBHBIE KJIaCChbl HEOPraHWYeCKHX COeJUHEHUM».

Boeruncienns
— M0 YpaBHEHUAM XUMHYECKUX PeaKIuh

PYKOBOZCTBOM YIHTEIISL.
@DopMyITHpPOBaHKE BBIBOJIOB 10 PE3YJIbTaTaM SKCIEPUMEHTA C UCIIOJIb30BAaHUEM OMOPHBIX CIIOB.
DopMyITHpPOBaHKE C IOMOLIBIO Mearora 1 BHIIOIHEHNE MPAaBUII 0€30MacHo# paGoThl B JlabopaTtopun
P UCTIONB30BaHUN XMMUYECKOH TTOCYABI X 000pYIOBaHMSI.

Hcnionp30Banye Ipy BHIOIHEHUH YIeOHBIX 3aJaHUI 1 B IIPOLIECCe UCCIIeI0BATEIbCKOM e TeTbHOCTH
HayIHO-TIOITYJISIPHOH JTUTepaTyphl XUMUYECKOTO COJeprKaHusl, CIIPaBOYHBIE MaT€PHAIIBI, PECYPCHI
Hureprera, ocyliecTBICHHE BBIOOPA 110/ PyKOBOACTBOM HACTAaBHHUKA.

BeicTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha HH(OpMALHIO 13
y4eOHHKA M CIIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHOE MCIOIB30BaHNE U3yIE€HHOTO TOHSITHIHOTO
amnmapara Kypca XMMHH C HCTIOIb30BaHIEM IUIaHa, OTIOPHBIX CIIOB, aJTOPUTMA.

Paspgen 3. Beww,ectBo 1 XMuMmH4ecKue peakuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHbIE 3aKOHOMEPHOCTH
XMMUUECKUX peaKumii (44)

*TloHsiTHE O CKOPOCTH XMMHYECKO# peakuuu. Dakropsl,
BIUSIOLINE Ha CKOPOCTh XUMHUUECKOH peakuuu. [loHsaTHe o
TOMOT€HHBIX M TeTepOreHHbIX peakuusax. Ilonsarue o0

0o0paTUMBIX H HEOOPAaTHMBIX XHMHYECKHX pEeaKIusX.
[lonsTne o xumuyeckoM paBHOBecud. (CMmeleHue
XMMHYECKOro paBHOBecus. DakTopbl, BIMAIOLIME HA

CKOPOCTh XUMUYECKOH PEAKLUH U MOI0KEHUE XUMHUYECKOTO
paBHoBecusi. Kiaccudukarmss XHUMHYECKHX peakiuid 1o
Pa3HBIM OCHOBAaHUSIM. ™

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI U IPUMEHATD 3TH OHATHSA MIPU OIMMCAHUU CBOKHCTB BEILECTB U
UX MPEBPALICHUM.
KiaccupuumpoBaTh XUMUYECKHE PEAKLMH 110 PAa3INYHbIM PH3HAKAM.

Y cTaHaBJIUBATh 3aBUCHMOCTbh CKOPOCTH XUMUUYECKOH PEaKIMU OT Pa3JIMYHbIX (paKTOPOB 1O,
PYKOBOJICTBOM YYHTeJIS.

[TporHO3upoOBaTh BO3SMOXHOCTH NPOTEKAHUS XUMUUECKHX MPEBPAILEHNH B PA3IMYHBIX YCIOBHAX II0OCIIE
HpeBapUTEIIbHON paboThI.

DnpenessTe OKUCAUTENb U BoccTanoBuTenb B OBP.

CocTaBATh 3J€KTPOHHBIN OanaHC peaKLum.

[TpOM3BOANTE BBIYMCICHHS [0 XMMUYECKUM YPABHEHHSM IO AJITOPUTMY.

BBICTpanBaTh Pa3BEPHYTHIC MUCbMEHHBIC U YCTHBIE OTBETHI C OIOPOi Ha HH(POPMALMIO U3 yueOHUKA 1
CIIPABOYHBIX MAaTEPUAJIOB, 'PAMOTHO UCIOJIb30BATh U3y4EHHbIH HOHATUHHBIN anmapaT Kypca XMMHU
T0CJIe NPE/IBAPUTEIBHOIO CTPYKTYPHPOBAHUS MaTepHala.

Vcnonbs30BaTh NPH BHITIOMTHEHWH YU4eOHBIX 3aJaHUI U B ITPOLIECCEe UCCIIEI0BATENBCKON IeATENbHOCTH
Hay4HO-NOMYJIAPHYIO JUTEPaTypy XMMHYECKOr0 COZIepIKaHUs, CIIPaBOYHbIE MaTepHabl, PeCYpChl
HHTepHeTa nocie KOHCY/IBTAIMK C NEeAaroroM.

PacKpbIBaTh CMBICI H3Y4aeMBbIX MOHATH, 8 TAKXKE CMBICI TEOPHH HJIEKTPOIUTHYECKON JTUCCOLHALINK C

OTOpPOM Ha CXEMBI.
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DOBSACHITH MPHYKMHBI HJIEKTPOIIPOBOAHOCTH BOIHBIX PACTBOPOB C IOMOILBIO T1E/1arora.

CocrapisiTh ypaBHEHHUs TUCCOLMALIMK KHCIIOT, ILEI0Yeil U CONie, MOJHbIE U COKPAIEHHbIC HOHHbIC
YpaBHEHHUSI XUMUYECKHX PEaKIMil HOHHOTO OOMEHa.

[T1aHUPOBATh M OCYIIECTBIIATH Ha MPAKTHKE XMMHYECKUE SKCIIEPHUMEHTBI, TPOBOAUTH HAOIIOICHHUS,
JIeJIaTh BBIBOJIBI TI0 Pe3y/IbTaTaM SKCIEPUMEHTA II0CIIe MPEBapUTEILHON paboThI.

CienoBath mpaBiiaM Oe301acHoOi paboThI B J1aOOpaTOPUH MPHU UCHIOIB30BAHUN XUMIYECKOH MOCY/IBI 1
000pyROBaHMs O] KOHTPOJIEM Ielarora.

[TpOM3BOANTE BBIYKMCIICHHS [10 XUMHYECKAM YPaBHECHHSIM.

BhICTpanBaTh pa3BEPHYTHIC MHCHMEHHBIC U YCTHBIE OTBETHI C OMOPOi Ha HH(POPMALHIO U3 yueOHUKA U
CMIPABOYHBIX MAaTEPUAIIOB, PAMOTHO HCIOJIb30BaTh U3YICHHBII MOHATUIHBIH anmapar Kypca XUMHA
ToCIIe TIPEABAPUTEILHOIO CTPYKTYPUPOBAHNUS MaTepHala.

Vcnionb30BaTh MPH BHITOIHEHWH YU4eOHBIX 3aJaHHH U B IPOLIECCEe UCCIIE0BATEIBCKOMN IEATEIbHOCTH
HAyYHO-TIOMYJSIPHYIO TUTEPATYPy XUMHUECKOTO COACPIKAHHSI, CIPABOYHBIC MAaTEPHAaIbl, PECYPChI
VHTepHeTa Hocie KOHCYIBTAIUH C IIearoroM

9 KUIIACC

(2 4 B HEnem0, Bcero 68 u)

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni, OcHOBHOe coaep}KaHue
W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasgen 1. BemecTBo 1 xXuMHu4eckue peakuum (104)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kyacca

(104)

[Nepnomaeckuii 3akon. Ileproandeckas cucreMa XMMHYECKIX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMUYECKIX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHsl, KAIBINSI U HX
COEIIMHEHHI B COOTBETCTBHH C MOJIOKEHHEM JJIEMEHTOB B
MIEPUOIITYECKON CHCTEME M CTPOSHHEM HX aTOMOB.
Knaccnduxaryst 1 HOMEHKIIATypa HEOPraHNIECKHUX BEIECTB
(MexIyHapOoIHas U TpUBHAJIbHAS). XUMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3INYHBIM Kiaccam
HEOpraHMYEeCKNX CoeMHeHNH. [ eHeTnaecKas cBs3b
HEOpraHMYECKHX BEIECTB.

CrpoeHne BelecTBa: BUbI XUMHUYECKOH CBSI3H M THITBI
KPHUCTAUTMYECKIX PENIETOK. *3aBHCHMOCTh CBOICTB BEIIECTB
OT UX CTPOCHUS. ™

XUMHUECKHe peakIiy. KIacCU(pUKaINs XUMUIECKUX PeaKIui
IO Pa3JINIHBIM OCHOBaHHSIM.

Teopust SEKTPOTUTHYECKOH AUCCONUALIIH

JleMoHCcTpanuu

1. Moze/11 KpUCTaLJIMYeCKUX PelIETOK HeOpraHU4eCcKHUx
BelleCTB.

2. KopotkomnepuonHast ¥ JyIHHHOIIEpUOAHAsT (OPMBI
Iepuonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakTudeckas padora Ne§8 «Peakiuu HOHHOTO 0OOMEHa)
[pakTuyeckas padora Ne 9 «KadyecTBeHHbIE peakIMi HA HOHBI
B pacTBOpE".

KonTponpHas padora Ne6 «DneKTponuTHIecKas AUCCOLUALNS)

XapakTepu30BaTb XUMHYECKUE 3JIEMEHTHI MIEPBBIX TPEX MIEPUO/I0B, KAJIHUS U KaJIbI[Hs 110 UX
noJsioxkeHuIo B [leproauueckoii cucreme /. U. MeHiesieeBa € oropoii Ha aJrOPUTM.

KnaccudunupoBaTh U Ha3bIBaThb HEOPraHUYECKHE BellleCTBa U3y4YeHHBIX KJIAaCCOB C OMOPOH Ha
cxXeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHE CBOMCTBA BELeCTB Pa3JIMYHbIX KJIaCcCOB, MOATBEPKAATh
CBOMCTBa NpUMepPaMH MOJIEKYJ/ISIPHBIX YPaBHEHUH XUMUYECKUX PeaKIUi C 0MOPOH Ha CXeMy.

OnpeensaTh BUA XUMUYECKOH CBSI3U U TUI KPHUCTAIJIMYECKOH PEIIETKY BELECTBA C ONOPO Ha
CXeMy.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 1OCJIe PeIBApUTETHHOTO
pas6opa.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbIE U YCTHbIE OTBEThI C OIOPOM Ha
MH}OpMaIHIo U3 yIeOHUKA U CIIPAaBOYHBIX MaTEPHUAJIOB, 'PAMOTHO UCI0/Ib30BaTh U3y4eHHbIN
NOHSATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh MPU BBINOJHEHUH YUe6HbIX 3aJaHUH U B TPOIlecce UCCIe10BaTeIbCKON
AeATeJIbHOCTH HayYHO-NONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro CoZlepyKaHud, ClipaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKOBOJACTBOM IeJiarora.

paCKpBIBaTB CMBICJT TEOpUU SHCKTpOHHTquCKOﬁ JUCCOLIMaIlNU. O6’BHCHHTB TNPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBJiATh YpaBHEHUS IUCCOLMALMY KUCIIOT U IENI0YeHi, IOJIHbIE U COKPAIIEHHbIE XUMUYECKHE

YpaBHEHUSA XUMHUYCCKUX peakunﬁ HWOHHOI'O 06MeHa.

Paszgen 3. HemeTtasibl

U UX coeAuHeHMUA (24 1)

Tema 3. O61asa
XapaKTepuCTHKa
XUMHUYECKHUX 37ieMeHTOB VIIA-
rpynnsl. 'ajioreHb1

(44)

0611as xapaKTepHUCTHKa rajoreHoB. 0CO6eHHOCTH
CTPOEHHSI aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nyecKue CBOMCTBA
NPOCTHIX BElIeCTB — rajJloreHoB. XMMHUYeCcKHe CBOMCTBA Ha
npuMepe xJ0pa (B3auMOoAeHCTBYE C MeTalJIaMH,
HeMeTaJlJIaMH - BOJJOPO/IOM U KHCJIOPO/IOM, *1iesiouaMu™).
XnopoBogopoz. CosisiHasA KUC/I0Ta, XUMUYeCKHe CBOUCTBA,
*nosyyeHre*, npruMeHeHHe. KayecTBeHHbIe peaKkIUU Ha
raJoreHu/i-MoHsbl */ledicTBHeE XJI0pa U XJIOPOBOZOPOJA Ha
opraHu3M yeJioBeka.* BaxxHeH1I1e XJI0pUABI U UX

OG6'BACHATD 0611Mie 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLJIOB U MX COeIUHEHUH B
npeJiesiax MasbIx IEPUOJIOB U IJIABHBIX oArpynn [leprofuieckoi CUCTEMbI XUMUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHUS UX ATOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3NYECKHE U XUMHUUYECKIEe CBOMCTBA NPOCTHIX BEIECTB raJoreHoB (Ha
IpUMepe XJI0pa) U CJI0XKHBIX BeleCTB (XJIOPOBOLOPOJA, XJI0PHJA HATPHS), CHOCOGBI UX
[OJIy4€HUs], TPUMeHeHHe ¥ 3HaYeHMe B IPUPO/iEe U KU3HH YeJIOBeKa 1ocJIe
CTPYKTYPHUPOBaHHUsI MaTepHaa.

Omnpesie IsiTh raJOreHUA-UOHBI B PACTBOPE C UCI0JIb30BaHUEM Ta6JInIbl "XapaKTepHble
peakIvy Ha aHUOHBI .

[11aHUPOBATH U OCYLIECTBJIATh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0IeHH s, [ieJIaTh BBIBO/bI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa MOoCJie TpeiBapUTeIbHOM
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HaxoXx/JeHue B IprupoJe.

JleMoHCcTpanuu

BuseomaTepuasbl: raJoreHbl U UX COeIUHEHUS.
06pa3sibl XJI0PUIOB.

JlaGopaTopHble U IPAaKTUYEeCKHEe PaGOThI
JlabopaTOPHBIN OMBIT:

Pacro3HaBaHue XJI0pU/I-UOHOB.

paboThL.

CsieoBaTh MpaBUIaM 6e30MacHON paboThI B 1TaGOPATOPUH IIPH HUCIOIb30BAHUH XUMUYECKO M
H0CYy /bl ¥ 000PY/10BaHMUS 110/, PYKOBO/ICTBOM I1€/Jarora.

BbIcTpauBaTh pa3BEépPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha HHPOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCI0/Ib30BATh U3yYEHHbIH NOHATUHHBIH
anmapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOH
JlesITeIbHOCTH Hay4HO-IOMYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZepXKaHUs1, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

Tema 4. O6mas
XapaKTepHuCTUKaA
XHMMHYECKHX 371IeMeHTOB VIA-
rpymnsl. Cepa u eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
OCcoGeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /I HUX CTeNeHU OKUCJIeHUs. CTpoeHue U
¢$uU3MYeCKHe CBOHCTBA IPOCTHIX BELIECTB — KUCJIOPO/a U
cepshl.

AnnoTponHbie MogUUKAIUU KUCJIOPO/IA U CEPBI.
XuMuyeckre CBOUCTBA cepbl. CEpOBOIOPO/I, CTPOEHHE,
dusnyecKkre U XMMUYecKHe cBocTBa (KUCI0THbIE U
BOCCTaHOBUTeJIbHBIE). OKCU/BI Cepbl KaK NpeJiCTaBUTENN
KHUCJIOTHBIX OKCUZ0B. CepHast KUCI0Ta, pU3ndecKue

Y XMMUYecKUe cBoMcTBa (061ye Kak mpeJCcTaBUTeIs
KJ1acca KUCJIOT U cneruduyeckue), MpruMeHeHUe.
CepHucTas KUCJIOTA.

*XUMHYecKue peaKl 1y, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO C11oco6a MoJIy4eHusI CepHON KUCJIOThL.*
CoJiv cepHOM KHCJIOTBI, Ka4yeCcTBeHHas peakLiusd Ha
cysibdaT-HOoH.

HaxoxieHue cepbl U e€ coeJHEHU B IpUpO/eE.
*XUMHYecKoe 3arpsi3HEHNE OKPYKaroLel cpe/ibl
coeJIMHEHUSAMH cepbl (KUCIOTHBIE 0/, 3arps3HeHUe
BO3/yXa ¥ BOJJOEMOB), CIIOCOGHI €ro Mpei0TBpaIeHHs.*

JleMOHCcTpauuu

Kosneknuu (BuZieoMaTepuyasibl): cepa ¥ eé coeJMHeHUSI.
O6yriMBaHMe caxapa noj AeicTBreM
KOHIIEeHTPUPOBAHHOW CEPHON KUCJIOTBHI.

JlaGopaTopHble U MpaKTU4YecKHe paGoThl
JlabopaToOpHbIE ONBITHI:

O6HapyxeHUe CyJbdaT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
LIIMHKOM. BeluncieHus

10 YpaBHEHHUAM XUMHUYECKUX PeaKLUH;

O6BACHATD 061111e 3aKOHOMEPHOCTH B MU3MEHEHUU CBONCTB 3/1eMeHTOB VIA-rpynnel U Ux
COoeJMHEHUH
C y4ETOM CTPOEHHsI X aTOMOB C OITOpoi Ha cxeMy "M3MeHeHHe paZuycoB B TOArpymnnax".
XapakTepusoBaTh pu3UUeCcKUe
Y XMMH4YeCcKHe CBOWCTBA IPOCTOro BelleCTBa cephl U eé coeJUHEHUH (CepoBOj0pO/a, OKCH/I0B
cepbl, CEPHOM KUCJIOTHI, Cy/IbYaTOB), CIOCOOBI UX NOTYyYeHUs, IPUMeHeHe U 3HaueHHe
B IIPUPO/Ie U )KU3HU YeJI0BeKa C OITOPOM Ha CXeMY U IJIaH.

OnpezensiTb HaJn4YKe Cy/IbdaT-HOHOB B pacTBODeE.

OOGBACHATD CYIHOCTb 3KOJIOTMYeCKUX NTpo6JieM, CBI3aHHbIX C TepepaboTKoN coeJUHEHUH cephl
nocJie CTPyKTypUpPOBaHUsl MaTepHaia.

[I1aHUpOBATh U OCYLIECTB/IATD Ha IPAKTHKe XUMHUUYECKHe 3KCIIepUMEeHTbI, TPOBOAUTD
HabJI10/leHus, Jie/1aTh BbIBO/ bl 10 pe3yJibTaTaM IKCIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B JTaGOPATOPUU NTPU UCII0JIb30BAHUY XUMAYECKOH
1ocy/ibl M1 060py/J0BaHMA 0/] pYKOBO/JCTBOM IleJjarora.

[Ipor3BOAUTH BBIYMCIEHUA 110 XUMUYECKUM yPaBHEHUAM 10 QJIFOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3aJaHUH TeKCTbI y4eOHHKa, CIpaBOYHbIe
MaTepuaJbl ([leproaudeckyto cucTeMy XUMUYeCKUX 3/1eMeHTOB /Jl. . MeHiesieeBa, Tabuny
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUI PAJL HAllpSAKEHUHN
MeTaJlJIoB).

Hcnosib30BaTh NpH BBINOJHEHUH y4e6-

HBIX 33/IaHHUH U B IIpoLiecce McCieloBaTebCKOM eATeIbHOCTH HayYHO-TIONY /ISPHYIO JIUTepaTypy

XHMHUYECKOI0 COZiepXKaHus, CIpaBOYHbIe MaTepHaJIbl, pecypchbl IHTepHeTa

10CJ1e KOHCYJIbTAIMH C IeZJaroroM
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Tema 5. O61aa
XapaKTepUCTHKaA
XUMHUYECKHUX 371eMeHTOB VA-
rpynnsl. A30T, pocPop u ux
coeAVHEHMs

(74)

00611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsbl.
OCco6GeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /111 HUX CTENIEHU OKUC/IeHUS.

A3soT, pacnpocTpaHeHue B NpUpoje, usnyeckre 1
XUMHU4YecKre CBOMCTBa (B3aMMoefCTBYe C MeTa/l/IaMU U
HeMeTaJlJIaMH - KHCJI0POZ0M U BoZopooM). Kpyroeopor
a3oTa B IPUPOJE.

AMmMuak, ero ¢pu3nUecKre U XUMUYECKHE CBOMCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
*nosiyyeHre* u npuMeHeHue. CoJiu aMMOHUS, UX
dusuveckue U XMMUYECKHE CBOMCTBA (pasJioxkKeHuUe,
B3aMMO/IEMCTBHE CO 1[eJI0OYaMHU), IPUMEHEHHE.
KauecTBeHHas peaklysi HA HOHbI aMMOHUS.

A3oTHas KucI0Ta, eé U3nUecKre U XMMHUYECKHEe CBOHUCTBA
(ob11ue kak npeACcTaBUTes KJacca KUCJIOT U
cnenuduyeckue). A3oTucTas kucjaoTa. Mcnosb3oBaHue
HUTPATOB U CoJIeEM aMMOHMUA B KayecTBe MHWHePpaJIbHbIX
yZA06peHuH.

*XUMHYeCKoe 3arpsisHeHHe OKpYKalollel cpe/ibl
COeJMHEHUAMHU a30Ta (KI/ICJIOTHbIe A0XOU, 3arpA3HEeHHe
BO3/yXa, TI0YBbI U BOJOEMOB).*

®ocdop, *amnorponHsie Mogubukanuu pochopa*,
dusnyecKre U XMMHUYeCKHe CBOKCTBa (B3aUMOeHCTBHE C
MeTaJ/l/IaMH, HeMeTaJlJlaMH, *KOHLIeHTPUPOBaHHOM
a30THOM U CepHOH KHUCJI0TaMu).*

Okcup docdopa(V) u docdopHas kucioTa, dusnyeckue U
XMMH4YeCKHe CBOMCTBA, nojydeHue. KadyecTBeHHas
peakuus Ha pochaT-HOHBIL

HUcnonb3oBanue ¢pocdaToB B KauecTBe MUHEPAJIbHBIX
yA0o6peHUH. 3arpsi3HeHUe IPUPOSHBIX BOJOEMOB
docdatamu. /leMOHCTpanuu

Kosneknuu: docdop u ux coesuHeHUs.
B3auMogelicTBHe KOHLEHTPUPOBAaHHOW a30THOM KUCJIOThI
C MeJblo.

JlaGopaTopHble U MpaKTU4YecKHe paGoThl
JlabopaTopHbIE ONBITHI:

1. BsaumogencTBHe coJiell aMMOHHUS C IIEJOYbIO.

2. O3HaKOMJIeHHE € 06pa3IaMu a30THBIX U GOCHPOPHBIX
yAOGpEeHU.

[IpakTHYeckas pabora:

Ne 10. [ToniyyeHue aMMUaKa, U3y4eHHe ero CBOMCTB.

BburuucsaeHus

OOBACHATD 061IHMe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB 3/1eMeHTOB VA-Trpymnmnbl ¥ UX
COeIUHEHUH C yYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELECTB a30Ta U pocdopa u
UX COeJMHEHUH (aMMUaKa, CoJIel aMMOHHUS1, a30THOH KUCJIOThI, HUTPATOB, OKCHUJA
docdopa(V) u pochopHoit Kuca0ThI, GpochaToB), CIOCOOLI UX MOJIYYEHHs], IPUMEHEHHE U
3HaYeHUe B IPUPOJE U XHU3HHU YeJIOBEKA C UCTI0Ib30BAHHUEM CXEMBIL.

OnpefeasiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHHUEM TAGJIHLbI
"XapakTepHble peaK[My Ha KATHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh IKOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM COeIMHEHUN
asoTta u pochopa B OKpyKaroliel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HaOJII0/IeHHS, 1e/IaTh BbIBO/IbI 10 pe3yJIbTaTaM 3KCIIepU-MEHTA.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCNI0JIb30BAaHUHU XUMHAYECKOH
NOCy/ibl U 060PY/I0BaHUSI.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 110 XUMUYECKHUM YPaBHEHUAM.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX 3aaa1~1141>’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepHaJibl (epruoJUYecKyI0 CUCTEMY XUMHUYeCKUX 3/1eMeHTOoB /l. M. MeHiesieeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U CoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJi HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUM U B Tpollecce HCclel0BaTeIbCKON
JlesITeJIbHOCTU HayYHO-NONYJIIPHYIO JIMTEPATYPy XUMHUYEeCKOro COZleP>KaHus, ClIPaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHETa oc/ie KOHCY/IbTALUHU C 1eJarorom
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— 10 YPAaBHEHUAM XUMHUYECKUX peaKLlI/Iﬁ

Tema 6. 061asa XapaKTepuc-
THKAa XHMHU4YE€CKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj 1 KpeMHUH U UX
coeJUHEeHUsA

(84)

Yraepon, assioTponHble Mogudukanuu (rpadpuT, aamas),
pacnpocTpaHeHUe B Ipupoje, dusnueckue U XMMHU4YecKre
cBoicTBa. AAcop6uus. KpyroBopoT yrjiepoja B IpUpoJe.
OkcuAbl yrieposa, Ux pusnueckre U XMMUYecKUe
CBOMCTBA (B3aUMO/eHCTBYE C MeTa/lJlaMU, HeMeTaJ/lJlaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOM KUCI0TaMU)*,
UX JIeUCTBUE HA KHUBbIE OPraHU3MBI, *nojiyyeHne*

Y IpUMeHeHHe. *JKoJIorudecKue npobJieMbl, CBI3aHHbIE C
okcugoM yriepoja(lV); runoresa rsi06ajbHOTO
MOTeMJIEHNUS KJMMaTa; TapHUKOBbINA 3ddeKT.*

YroJsibHas KMCI0Ta U €€ coJid, ux Gusndeckre U
XUMUYecKHe CBOMCTBa, No1yveHue U IpUMeHeHHe.
KauecTBeHHas peakiusi Ha KapO6OHAT-UOHBL
*Wcnosib30BaHUe Kap6OHATOB B GbITY, MEJUIIUHE,
MPOMBILIJIEHHOCTH, CEJIbCKOM X03s1icTBe.*

KpemHui, ero pusuveckue 1 XuMHuiecKkre cCBONUCTBA (Ha
NprMepe B3aUMO/JIeHCTBUSA C MeTa/llaMH Y HeMeTaJlJlaMH),
*MoJiyyeHUe U IpYMeHeHHe B 3JIEKTPOHUKe.*
*CoeJMHeHUsI KpeMHHUA B Iipupoe. 061ue
npejcTaBieHus 06 okcue kpeMHus(IV) u kpeMHHeBOM
kucaoTe. CUIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJUIIMHe, IPOMBIIJIEHHOCTH. Baxk-Heline
CTpOMTEJIbHbIEe MaTepHaJibl: KEpaMHKa, CTEKJIO0, [IleMEHT,
6eToH, xKeJsie3060eToH. [Ipo6yieMbl 6e30mMacHOro
KCI0JIb30BaHUSA CTPOUTEIbHBIX MaTepHaJIoB B
MOBCEJHEBHOM XXMU3HU.* JleMOHCTpanmu

Mogei1 KpUCTaIJIM4eCKUX PeLIETOK a/iMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Apncop61us pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrzaéwm. [IporruBoras.

BujeomMaTtepurasibl: CHJIMKAaTHAs IPOMBIIJIEHHOCTb.
Mogei1 MOJIEKYJ1 OpraHU4eCKUX BeIeCTB.
JlaGopaTopHble U MPpaKTU4YeCcKHe PaboThl
JlaGopaTopHbI# onbIT: KauecTBeHHast peaknys Ha
KapOoHaT-UoH. [IpakTHYecKkue paboThI:

Ne 11. [losiyyeHue yrjIeKUCJI0To ra3a u U3y4eHue ero
CBOMCTB.

Ne 12. PemreHue skcnepyMeHTaJIbHBIX 33124 10 TeMe
«HemeTannbi».

BbIuMC/IeHHA 110 YpaBHEHUAM XUMHYECKUX PeaKLUH
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06 BACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB IVA-Irpynnel U Ux
COeIUHEHUH C y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh pU3UUeCKHe U XUMHUYeCKHe CBOMCTBA MPOCTHIX BELECTB yIjaepoja U
KpeMHHUs U UX coeJMHeHUH (OKCHU/IOB yTJIepoAa, YToJbHON KMCJI0ThI, KApOOHATOB, OKCU/A
KPEMHHUs, KPEMHHUEBOM KUCJIOTbI, CHJIMKATOB), CHOCOObI UX NOJIy4Y€eHHUs], IPUMEHEHHE
Y 3HaYeHMe B IPUPO/ie U )KU3HHU YesIoBeKa.

OnpesieiiTh KAPOOHAT- U CUJIMKAT-

VIOHBI B PAaCTBOPE.

O6BACHATD CYIHOCTb 3KOJ0IMUYeCKHUX NTpo6JieM, CB3aHHbBIX C HAX0X/JeHUeM YIJIeKUCI0ro rasa
B OKpYKalolleH cpejie.

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTHI,

[IpoBoAUTE Hab/II0i€HNS, [ie/1aTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa [ocJie
npe/IBapUTETbHON pabOThI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B TaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHAYECKOH
nocy/bl MU 060py/J0BaHUS.

Hcnosib30BaTh IPpY BbIITOJIHEHU U y‘-IeGHbIX 3aaa1-mf/’1 TEeKCThbI y‘-Ie6HI/IKa, ClIpaBO4YHbIE
MaTepuaJbl (I[lepuosruyeckyro cucTeMy XMMHUYeCcKuX 3/1eMeHToB /l. . MenpenieeBa, Tab1uLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJIJIOB) M0C/le KOHCY/IbTalMH C 1eIaroroM.

HWcnosib30BaTh NpU BINOJTHEHUH yUe6HbBIX 33/IaHUH U B ITpoliecce UCCaeL0BaTelbCKON
JlesTeJIbHOCTH Hay4yHO-OMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa




Pazpen 2. MeTasutbl U X coeguHeHus (20 u)

Tema 7. O61e cBOMCTBaA
MEeTa/JIOB
(49)

0611as XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MEeTaJIJIOB HA OCHOBAHUH UX MOJIOXKEHHS B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

1. . MeHpeneeBa U cTpoeHUs1 aToMoB. CTpoeHHe
MeTaJlJIoB. MeTa/linyecKas CBsI3b U MeTaJlJInyecKast
KpUCTa/IMYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH Psi/fy
HanpspDkeHUH MeTasl10B. PU3nyecKre U XUMUYecKue
CBOMCTBa MeTaJJIOB (B3aUMO/ieeICTBUE C KUCJIOPO/IOM,
BOJIOH, KUCJI0TaMU). *061111e crioco6bl MoJIydyeHUs
MeTaslJIoB.*

*TIoHATHE 0 KOPPO3UU METAJJIOB U OCHOBHBIE CIIOCOOBI
3alUThI OT KOppPOo3uH. CrJiaBhl (CTasb, YYTYH,
JII0paIIOMUHUH, 6pOH3a), UX IPUMEHEHHe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U CIIJIABOB, UX
$U3UYeCKUMU CBOHCTBAMU.

Moge/i1 KpUCTa/lINYeCKUX PelETOK MeTaJlJIoB.
BujeomMaTepuasibl: KOppo3us MeTa/JIOB.

JlaGopaTopHbIe M MPaKTHYeCKHe paGoThl
JlabopaTOpHBIE OMBITHI:

O3HaKoMJIeHHe C 06pasIaMH CIJIaBOB METAJLJIOB.
3aBUCHMOCTb CKOPOCTH peaKIiui MeTalIa C KUCJIOTOH OT
HIPUPOJbI MeTaJlla.

Boeruucienus
110 ypaBHEHHUSAM XUMHUYECKUX peaKIHH.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSATb 3TH NOHATUSA IPU ONIMCAaHUU CBOWCTB
BellleCTB Y UX NpeBpalleHu .

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

XapakTepu3oBaTh CTPOEHHE MeTaJJI0B, 0611He pH3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 0611{He CIOCOObI NOIy4YeHHUs] MeTaJIJIOB IIOCJIe CTPYKTyPUPOBaHUS
MaTepuaJa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCNI0JIb30BAaHUHU XUMHAYECKOH
IOCy/ibl U 060PY/I0BaHUSI.

[Ipou3BOAUTE BBIYUCAEHUS [10 XUMUYECKUM YpaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 3a/JaHUH TeKCThI yueGHHKA, CIPaBOYHbIe
MaTtepuassl ([leprognyeckyto cucTeMy XMMU4ecKuX aeMeHToB /I, Y. MeHesieeBa, TabiuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U CoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BbINOJHEHUH yUeOHbIX 33/JaHUH U B pollecce Hccael0BaTelbCKOM
AeATeJIbHOCTH HayYHO-TTONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro CoZlepyKaHud, ClipaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa nocJie npeBapUTeJIbHON KOHCY/IbTAllUH C IIeJjlaroroM

Tema 8. BaxkHelmue
MeTaJIbl U UX COeJUHEeHH
(164)

lllesiounble MeTabl [lonoxenue B [lepuoguyeckoit
CUCTEMe XUMHYeCKHX 3/ieMeHTOB /l. . MeHe1eeBa,
cTpoeHHe aTOMOB. Haxoxx/ieHue B mpupo/e.
dusnyeckue U XMMUYeCKHe CBONCTBA (Ha mpuMepe

HaTpuda U KaJ'II/IH). OKCI/I,CLbI U TUAPOKCHUABI HATPUA U KaJHU.

[IprMeHeHMe LIeT0YHBIX METAJJIOB U UX COEJUHEHUH.
[[lesiouHO3eMeIbHbIE METAJIJIBI MATHUHN U KaJIbIIUH,
ctpoeHue aToMoB. [lonoxeHue B [leprogudeckoii cucreme
XUMHUYecKUX ajeMeHTOB /I. U. MeHJeieeBa. HaxoxaeHue B
npupoge. Prusnveckre U XMMHUYECKHe CBOHCTBA.
BakHelime coefiHeHUs KabLUsl (OKCUJ, THPOKCHT,
coun). *)KécTKoCcTb BOABI U CIIOCOOHI €€ ycTpaHeHust. ™

OGBACHATD 061IMEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIeMEHTOB-MEeTaJJIOB B IPYyINax U
HX COeAMHEHHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepH30BaTh GU3NUECKHE U XUMUYECKHEe CBOMCTBA TPOCTHIX BEIECTB METAJIOB U UX
coeJMHeHUH (OKCHJOB, THAPOKCHJIOB, COJIEH) C ONIOPOI Ha CXeMY, CIOCOGHI UX MOJIyYeHus],
IpYMeHeHUe U 3HaYeHH e B IPUPO/Jie U XKU3HU Yesl0BeKa.

Pacrno3HaBaTh ¢ TOMOLIBIO KaYeCTBEHHBIX PeAKIMi HOHbI META/IJIOB (MarHus, aJJlOMUHUS, [[MHKA,
KeJie3a, Me/In) € UCTI0JIb30BaHUEM TabJIHIbI "XapaKTepHbIe PeaKI[uy Ha KATUOHBI'".

[11aHUPOBATh U OCYLIECTBJISATh HAa MPAKTHUKE XUMUYECKHeE SKCIIEpUMEHThI, IPOBOAUTh
Ha6JII0IeHHs], [ieJIaTh BBIBOJbI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa.

CyiezoBaTh MpaBUIaM 6e30MacHON paboThI B 1aGOPATOPUH IPH HCIOIb30BAHUH XUMHUYECKOH
HOCY/bl ¥ 060PYJOBAHYSI.

[IpOM3BOANUTD BEIYUC/IEHHUS 10 XUMUYECKHUM YPaBHEHUSIM.
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Antromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupozie. Pusnyeckue u
XUMU4YecKre cBoHcTBa. AMPOTepHble CBONCTBA OKCUA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproandeckoit cucreMe
XMMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHHe
atoMa. HaxoxzeHue B npupozie. Pusnueckue u
XUMHU4YecKkre cBoHcTBa. OKCH/BI, THAPOKCH/IBI U COTH
*kesesa(ll)

u xkeJse3a(lll): coctas, cBOMCTBA U noy4yeHue.

JleMoHCcTpanuu

B3aumojeiicTBUE HAaTpUs C BOJIOH.

OkpallMBaHUe [JIaMEHU HOHAMU HATPUS U KaJIUSL.
OKpalllMBaHUe MJIaMEHU HOHAMU KaJIbIlHsl.
B3auMoieiicTBUE OKCH/IA KaJbITHs C BOJOM.
BusieoMmaTepuasbl: ropeHue KeJsie3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U IPaKTU4YeCKUe PaboThl
JlabopaTopHbIE OMBITHI:

O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero ClJIaBOB.
AmMboTepHbIe cBONCTBa 'HPOKCHA AJTIOMUHUS.
KadecTBeHHbIe peaKl|M{ Ha MOHBI KeJle3a.

JKécTkocTb BOZABI M METO/BI €€ yCTPaHEeHHUS.
[IpakTHyecKUe paboThI:

Ne 10. Pemrenue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe
«MeTannbm».

Boeruucienus
110 ypaBHEHHUSM XUMHUYECKUX peaKIui

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX HA HUHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCI0/Ib30BaTh U3yYEHHbIN NOHATUHHBIH
annapar Kypca XUMHH.

Hcnosib30BaTh NPH BBIIOJHEHUH YYeOHBIX 33JaHUH U B IIPOLIECCEe HCC/IeI0BATEIbCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MartepuaJibl, pecypcbl UHTepHeTa

Paspgen 3. MNepBOHa4YanbHble XMMMY

ecKue noHATUs o0b OpraHn4yecKux seLwecrsax, 104

Tema 9. MNepBOHaYanbHble
XMMUYecKne noHATUA 06
OpraHUYecKnx BeLLecTBax

O6mue mnpencTaBIeHUsT 06 OCOOEHHOCTSIX COCTaBa M
CTPOEHHsI  OpraHWYeCKHUX  COeJUHEHUH  yrjepoJa.
[lepBOoHaYa/bHbIE MOHATHS 06 OpPraHUYeCKHX BeIIeCTBax
KaK O COeJJUHEHUsIX yrJjepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAaHOJ, TJIMLUEPHH, YKCyCcHasi KHCI0Ta). *Ux
cocTaB W xuMuyeckoe cTpoeHue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHATHE 0 6HOJOTUYECKH
BaXKHBIX BelleCTBaX: KMpaX, OesikaX, YrJaeBoJax — W HX
poJM B JKHM3HU d4esioBeKa. *MaTepua/ibHOE €JUHCTBO

O6BbACHATH NPUYMHBI MHOT006Pa3Hs BelleCTB, HIIOCTPUPOBATh B3aUMOCBSA3b
HeopraHW4ecKHUxX COeIMHEHUH yrepoJja ¥ OpraHu4yeCcKHUX BellecTB 110/, PYKOBOJCTBOM
yUUTeIA.

O6BACHATD YCJI0BUSA 6€30aCHOI0 UCI0JIb30BAHUSA BELECTB U XUMHUYECKHUX PeaKIUi B GBITY.

XapakTepu3oBaTh POJIb XUMHUU B Pa3JIMYHbIX Chepax AesTeJbHOCTH JIIoeH, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHsieMble B XKM3HH COBPEMEHHOTO YeI0BeKa.
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OpraHUYeCKUX U HEOPTaHUYECKUX COeJUHEHUHN.*
[IpupoHble UCTOYHUKH YTJIEBOJOPO/LOB (YroJib,
NPUPOAHBIN ras, HepTh), NPOAYKTHI UX TepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

Pazpen 4. O6o0menne Marepuaia o Kypcy «Heoprannaeckas Xxumusi» (4 1)

Tema 10. XvMus 1 OKpyKarommas
cpena, lu

HoBble MaTepuasibl ¥ TeXHOJIOTUU. BeljecTBa
MaTepuaJibl B NOBCeJHEBHOM H3HU YesioBeKa. XUMHUS U
3n0poBbe. BesonacHoe ucno/ib30BaHKe BelLleCTB

Y XMMUYeCKHX peaKl Ui B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPaMOTHOCTH. XUMUYEeCKoe
3arpsisHeHUe OKpy»KaloleH cpe/ibl (Ipe/iebHO
JlonycTUMas KoHueHTpanus Beiects — [1/1K).

Posib XMMUM B pellleHUH 3K0JIOTHYEeCKUX TP06JIeM

0600611IeH1Ee MaTepHraJa 1o
Kypcy «Heopranuyeckas
XUMUA», 34

0606111eHUe U CUCTeMaTH3aL U 10 Kypcy
«Heoprannyeckas xumus»

XapaKTepu30BaTh POJIb XUMHH B pa3/IMYHBIX chepax JiessTeJbHOCTH JItoJie, OCHOBHbIe
BellleCTBa ¥ MaTepHuaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BAACHATD yC/10BUs1 6€30MaCHOI0 UCI0/1b30BaHHsI BEIIECTB U XUMHUYECKUX PeaKL Ui B OBITY

AHanu3MpoBaTh U KPUTHYECKH OLleHUBATb MH(OPMAIMIO O BJAUSHUU IPOMbILIJIEHHOCTH,
CeJIbCKOI0 X0351MCTBa, TPAHCIOPTA U JIp. Ha COCTOSIHUE OKpY»Kalollel cpeibl.

YMeTb 0Ka3bIBaTh MEPBYI0 MOMOILb IPU XUMHUYECKHUX 0’KOTaX U OTPABJIEHUSIX.

[IprHUMaTh y4acTHe B 06CYK/IeHUH NP06JIeM XMMUYEeCKOU U 3K0JI0rMYecKol HanpaBJeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO O3UIIMIO IO TPo6JieMe U NTpeiaraTb BO3MOXHbIE Ty TH eé
pelieHusic onopoi Ha MH$opMaIHIo U3 yieOHUKA U CTIPaBOYHbIEe MaTepHalbl, PeCYpPChI
HHTepHeTa

[Ipu paspaboTke pabodell mMporpamMMbl B TEMAaTHYECKOM IJIAHWUPOBAHUU [AOJDKHBI OBITh YYTEHbl BO3MOXXHOCTU HCIIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/NbHbIX PECYPCOB, SBJSIOLUXCA y4eOHO-METOAUYECKUMH MaTepuasaMu (MyJbTHMeJWHHbIEe NPOrpaMMbl, 3JIEKTPOHHbIE YYeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIE 6UGJINOTEKH, BUPTYaIbHbIE JJAOOPATOPHUH, UTPOBbIE TPOrPaMMBbI, KOJJIEKLIMH IIUPOBBIX 06Pa30BATENbHBIX PECYPCOB), HCNOJIb3YEMBIMU JJIs1 00yIeHUs U
BOCIIMUTAHUS PA3JIMYHBIX TPYNN MOJIb30BaTeseH, NMPeACTaBJIEeHHBIMU B 3JIEKTPOHHOM (UudpoBOM) BHJe W peaju3yoIIUMH AUAaKTHYecKre Bo3MokHocTn HKT,
co/lep>kaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTEJIbCTBY 06 06pa30BaHUU.
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