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[TOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma nmo xumuu it oOydarommxcst ¢ OB3 7 Buga Ha ypoBHE
OCHOBHOTO oOmiero oOpa3oBaHMsl TOATOTOBJIEHa Ha oOcHoBe DenepanbHOrO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAApTa OCHOBHOTO OOIIEro 0Opa30BaHUS
(ITpuxa3z Munnpocsenienusi Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O00),
®denepanbHON alanTUPOBAHHOW 00pa30BaTEIBHOM MPOTPaMMbI OCHOBHOIO OOIIEro
oOpa3oBaHus 151 00yYaIOIUXCs C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs ([Ipukas
Mumnrnpocsenienusi Poccun ot 24 nHosiopst 2022 . Ne 1025), denepanbHoit paboueit
IpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUS MO Y4YeOHOMY MpenaMeTy «XUMHs»,
@denepanbHOl MNpPOrpaMMbl BOCIUTAHHS, C YYETOM PACHPEACICHHBIX IO Kiaccam
MIPOBEPAEMBIX TPEOOBAHMI K pe3yinbraraM ocBoeHHsI DenepanbHORl aganTUPOBAHHON
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 0Opa3oBaHUs AJisi OOYUYarOIIUXCS C
3a/IepKKOM TCUXUYECKOTO PA3BUTHS U DIIEMEHTOB COJACPXAHUs, MPEACTABICHHBIX B
VYHuBepcanbHOM Koau(ukarope mno XuMuM, KoHUenuuu mnpenonaBaHusi y4eOHOIro
npenMera « XuMHs» B 00pazoBaTelbHbIX opraHu3anusx PD, peanu3yronmx O0CHOBHbIE
o01eo0paszoBaTeibHbIEC TPOTPAMMBI.

VY4eOnpiii  mpeamer  «XUMHsSD»  BXOOUT B MPEAMETHYIO  00JacTb
«EcTecTBeHHOHayuHbIe NpeAMETh». B cHucTeMe ecTeCTBEHHOHAyyHOro OOpa30BaHUs
XUMHMSI KaK y4eOHbIN MpeIMET 3aHMMAET Ba)KHOE MECTO B ITO3HAHUM 3aKOHOB MPUPOJIBI,
(GopMUpOBAaHUM HAYYHOW KAapTHUHBI MHpA, CO3/aHUU OCHOBBI XMMHMYECKUX 3HAHMMH,
HEOOXOJUMBIX JJIsi TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOIO M OE30MaCHOTO s
YeJoBeKa W OKpY)Karoled ero cpeasl oOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOMN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONIo/IecHneM TpaBuil  Oe3omacHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHH C IPYTUMHU MpEeAMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW U OPraHUYECKON XUMUMU.
['maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYAIOIIMXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEACTaBICHbBl OCHOBOIIOIATAOIINE XUMUYECKNE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALCHUM U IIyTEH YIIPABJICHUS UMHU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3y4YEHUS HEOPTraHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuommueckuit 3axkoH J[.M. MenngeneeBa ¢ KpaTKkumu
CBEJICHUSIMU O CTPOCHHMM aToMa, BHUJAX XHUMHYECKOW CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKIIH.

B u3yueHnu Kypca 3HauMTENIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEJCHUIO TMPAKTUYECKUX U JTa0OpaTOPHBIX pabOT, OIMNUCAHUIO PE3YJIbTAaTOB



YYEHMUYECKOTO SKCIIEPUMEHTA, COOJIOJIEHUI0O HOPM W TpaBui 0e30macHoil paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanus gaHHON porpaMMBbI B IIporiecce 00yUeHus MO3BOJIUT 00YyJaroIIUMCs
¢ OB3 ycBOUTH KITI0YEBbIE XUMUYECKUE KOMIIETEHIIMH U TIOHSTH POJIb M 3HAYCHUE XUMUU
CpelH OpYruX HayK O IPHUPOJE.

N3ydyenne xumuu cnocoOCTBYeT (POPMHPOBAHHIO Yy OOYYAIOUIMXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OOIICHAYYHBIX METONOB (HAOMIOJIEHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TMPUMEHEHHS] HAayYHBIX
3HaHWI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA3SX ¢ npeaMeraMu « OKpyKaromuid MUpy,
«Duzuka», «buonorus», «l'eorpadus», «Maremarnka» U GOpMHUPYET KOMIETEHIIUH,
HE0OXO0IUMBbIE IS MPOJIOJKEHHSI 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yuenune XuMuUM CHOCOOCTBYEeT pa3Buthio y oOyvarommxcs ¢ OB3
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (QYHKIMOHAJIbHOW  TIPAMOTHOCTH, YMEHHS
BOCIIPMHAMATh W KPUTHUYECKH aHAJU3UPOBaTh WHGOPMAIMIO, TPEICTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTh MpPEAMETa ISl PA3BUTUS KU3HEHHOW KOMITETEHITHH
oOyuaromuxcsi ¢ OB3 3aknrodaercs B yCBOEHMM OCHOBBI XMMHUYECKHX 3HAHUU,
HEOOXOJMMBIX JJI1 MOBCEJHEBHOM >KM3HU; HaBBIKOB 3J0POBOr0 M 0O€30MACHOIO IJis
YeJI0BEKa M OKPY’KaloIlEel ero cpeibl oopasza *KU3HH; (POPMUPOBAHUHM SKOJOTUYECKON
KYJBTYPHI.

[Iporpamma oTpaxkaeT coaep:KaHue O0O0ydeHUs NpeaMeTy «XUMHUS» C y4eTOM
0co0bIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEN 00yvatomuxcs ¢ OB3. OBnanenue yuyeOHbIM
npeaMeToM «XUMHs TPEJICTaBIsIeT ONPEACICHHYI0 TPYAHOCTh JUIsl 00yYaromuxcs C
OB3. D10 cBsi3aHO C 0COOCHHOCTSIMU MBICIIUTEILHON JIEITeIbHOCTH, MEPUOTUUESCKIMU
KOJICOaHUSIMU BHUMAaHMS, MAJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHWM, TOHWKCHHBIM ITO3HABATEIILHBIM HMHTEPECOM M HHU3KUM YPOBHEM PEUYEBOTO
pPa3BUTHSL.

Jns mpeomoseHuss TPYAHOCTEW B HM3YYEHUM Y4YEOHOro mnpeameTra «XHUMHs»
HeoOxoaMMa ajganTanusi o0bemMa U XapakTepa yueOHOro Marepuana K m0o3HaBaTeIbHbIM
BO3MOKHOCTSIM JAHHOW KAaTEropuH OOYyYarolIUXCs, YYET UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BaHUE QJTOPUTMOB, BHYTPUIPEAMETHBIX H MEXIPEIMETHBIX  CBSI3EH,
MOCTENIEHHOE YCIOXKHEHUE U3y4aeMOoro MaTepuarna.

[Ipy w3ydyeHWM XUMUU HEOOXOIUMO OCYIICCTBIIATh B3aWMOJCHUCTBHE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil Matepuag peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
AesITeIbHOCTU. BO3MO>KHO BBIJIEIEHNE OTACIIbHBIX YPOKOB Ha PELICHHE 33/1a4 B CBSA3H CO
CIIO)KHOCTBIO aHajm3a Tekcra oOywatommmucs c¢ OB3. Opranundeckoe eIMHCTBO
MPAKTUYECKOW W MBICIUTEIBFHON JeATEeIbHOCTH OOYYarolmXcsi Ha YpPOKaX XUMHUHU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHX 3HAHUN U
ymeHuit. Ocoboe BHUMaHHUE NMPU W3YYCHUH XUMUHU YAETSETCS W3YYCHHIO «CKBO3HBIX)»
MOHSTHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu 1 3a0a4n U3yyeHUs y4eOHOTO peaMeTa « X UMHUsD)

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEICTABICHbl B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanus. OHu
aKTyaJIM3upOBaHbl C Y4YE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO



o0pa3oBaHUsl, HAMPABIEHHOCTH OOYyYEeHMs] Ha PAa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanne €€ WHTEIIEKTa W 00mmeil KyabTypbl. OOydeHHE YMEHUIO YYUTHCS |
MIPOIOJIKATH CBOE 00pa30BaHUE CAMOCTOSATEIIBHO B HACTOSIIIEE BPEMSI SIBIISIETCS] OHOM U3
BOKHEUIUX (PYHKITUN yUISOHBIX MTPEAMETOB, B TOM YHCIIC U « XUMHUN.

Hns oOyuatromuxcsa ¢ OB3, Tak ke, Kak ¥ i1 HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3oBaTEIbHYIO MporpaMmy,
JOMUHHUPYIOIIEE 3HAUECHUE TPUOOPETAIOT TAKUE 1IETH, KAK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEIICHUM, CIIOCOOHOM aianTHUpOBaThCs
K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYyYEeHHMs Ha CHCTEMAaTUYeCKOe NPUOOIICHHE Y4Yalluxcs K
CaMOCTOSITEIIbHOW MMO3HABATEILHOM JIEATEIIbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJAM
MO3HaHUS, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0OecrieueHue yCIoBU, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIMMUCS OIbITa
pa3HOOOpa3HOW JIEeSITEIbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KITF0YEBBIX KOMIETEHIIUN ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3JIMUHBIX BUJIOB
NEATEIbHOCTH;

dbopmupoBaHue yMEHUN OOBSCHSITH U OLICHUBATH SIBJICHUS OKPY>KAIOIEro MUpa Ha
OCHOBAaHMH 3HAHUM U OMBITA, TOJTYYEHHBIX IPU U3YYCHUU XUMUU;

dbopmupoBaHue y OOydYarONIMXCsl TYMAHUCTUYECKUX OTHOIICHUM, MOHUMAaHUs
[IEHHOCTH XWUMUYECKUX 3HAHUWA I BBIPAOOTKH SKOJIOTHYECKHU 11e7eco00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JNESITEIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 37I0POBbS U
OKpY>KaroIlIeH ITPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTE K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHMSI OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS M HANPABICHHOCTH JAJIbHEHUIIIEr0 00yUeHHUS.

Kypc HanpaBiieH Ha pelieHue ClIeay X 3aaa4, 00eCleurBaOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obOyuatomuxcsi ¢ OB3 Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa3oBaHMUs:

dbopMupoBaHUE T€PBOHAYAIIBHBIX CHCTEMATU3WPOBAHHBIX MPEJCTABICHUN O
BEIIIECTBAX, UX MPEBPAICHUSIX U TPAKTUUYECKOM MPUMEHEHUN; OBJIAICHUE TTOHATUMHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHUYECKHX MPEBpPAlICHUN HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTHMX SIBJICHUW >KUBOW U HEKHBOW IMPUPOIBI;
yIIyOJieHHue TPEICTaBICHU 0 MaTepruaIbHOM €IUHCTBE MUPA,;

OBJIaJICHNE OCHOBAMU XUMHUYECKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIIEHWBATH XKU3HECHHBIC CUTYallUH, CBSI3aHHBIE C XMMHEH, HaBBIKAMHU
0e30macHOro OOpaIllleHHs C BEIIECTBAMH, HMCIOJIb3YEeMBbIMH B TOBCEIHEBHOW >KW3HM,
YMEHHUEM aHaJIU3UPOBATh U MJIAHUPOBATh IKOJIOTUUECKU OE30M1aCHOE MOBEICHHE B IIEIISX
COXpaHEHHUsI 37I0POBbs U OKPY>KAIOIIEH Cpeibl;

dbopMHUpOBaHME YMEHUN yCTaHaBIMBATh CBSI3UM MEXKIY peajibHO HaOJII0IaeMbIMU
XUMUYECKUMHU SIBICHUSIMUA U TPOLIECCAMU, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHATH



NPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TAKXKE 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

NPUOOPETEHUE ONBITA MCIIOIB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUs BEILECTB,
HaOMIONEHUSI 32 MX MPEBPAIICHUSMH TPU MPOBEACHUM HECIOXKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JA0OPATOPHOTO 00OPYIOBAaHUA U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYECHUU XUMUUYECKOW HAYKU W PEIICHUU
COBPEMEHHBIX IKOJOTMYECKHUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Ocob0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyueHnue y4yeOHOMY MpeaMeTy «XUMHUs» HEe0OXOAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuaiga 0Oy4aroluMUCS C
OB3. bosblioe BHUMaHHE IOJDKHO OBITH YJEIEHO OTOOpYy yueOHOro marepuaia B
COOTBETCTBUH € MPUHIUIIOM JOCTYITHOCTH IIPU COXPAHEHUHU 00Iero 6a30BOro YpoBHSL.
OH JOJKEH MO COJEepKaHUI0 U 00beMYy OBITh aJaNTUPOBAHHBIM JJIsi OOYYAIOIIMXCS C
OB3 B cooTBEeTCTBUMU C MX OCOOBIMH OOpa3zoBaTelbHBIMU MHOTpeOHOCTAMHU. Crieayer
o0JieryuTh OBJaZeHUE MarepuasioM ooOyuarommmucs ¢ OB3  mocpeacTtsoM ero
JETaNbHOTO OOBSICHEHUS C CHCTEMATHYECKUM MIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM B
MIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3yaTbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEET
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYAaeMbIX B JAHHOM KYypcC€, C TAaKUMU
yueOHbIMU TpenMeTramMu  Kak «['eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € YYEOHBIH MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JYUIIEMY OCMBICIEHHIO, 0oJjiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YWTEIh MOJDKEH MPEerycMOTpeTh (GOpMHUpPOBAHUE Y
oOyyJaroumxcsi yMEHU aHaIM3UpOBaTh, CPAaBHUBATh, 0000IIaTh U3y4yaeMbIil MaTepual,
IJIAaHUPOBATH MPEACTOSUIYI0 pPadoOTy, OCYIIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 33 TMPaBUJIBHOCTBIO pPEUEBOro OQGOPMIICHUS BBICKA3bIBAHUI
obyuatommxcs ¢ OB3.

B cBs3u ¢ 0COOEGHHOCTSIMU MOBEAECHUS U JEATENbHOCTH, oOydaromuxca ¢ OB3
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMKA  KOHTPOJb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU J1a00paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BUABI JeATeabHOCTH oOy4daromuxcsa ¢ OB3, o0ycioBiieHHbIE
0co0bIMH 00pa30BaTEJIbHBIMHU NMOTPEOHOCTSIMM M 00ecTeYHBaIOIIMEe OCMbICJICHHOE
O0CBOEHHE COJIEPKAHNM 00pa30BaHus N0 NMpeAMeTy «XUMUsD»

Conepxkanue BUAOB JAesiTeabHOCTH oOydaronuxcst ¢ OB3 Ha ypokax xumuun
ompeneNnsieTcss UX 0CoObIMU O00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [lOMHMO MMIHMPOKO
ucnoas3yemMbix B @OIT OO0 oluumx s BceX 00YydYaroluxcsi BUAOB JEATEIBHOCTH
ClelyeT YCWIUTh BUAbl JACSATENbHOCTH, cHEU(UYHBIE [UIsI JAHHOHM KaTeropuu
oOyyJaroumxcs, 1151 o0ecrneyeHrss OCMBICIIEHHOTO OCBOEHUS COJIepaHusl 00pa30BaHUs
0 MPEIMETY: YCHUJIEHHE MPEAMETHO-NPAKTUYECKOW IEATEIIbHOCTH C AKTUBU3ALUEH
CEHCOPHBIX CHCTEM; YEpPEAOBAaHMWE BUAOB ACATEIbHOCTHU, 3aJCHCTBYIOIIMX Pa3JIMYHbIC
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CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha alllOPUTM; «IOLIArOBOCTH» B
M3YYEHUU MaTepualia; MCIOJIb30BAHHUE JIONOJHUTEIBHON BU3yaJabHOU ONOpPHI (TUIAHBI,
o0pa3sIibl, CXeMbI, 1a0JIOHbI, ONOpHBIE TabnuIkl). [ passutus y odyqaronmxcs ¢ OB3
YMEHHS JelaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO pPEUYEBOTO BBICKA3bIBAHUS
HE0OXOJMMO HCIOJIb30BaTh OMNOpHBIE cioBa WM Kiume. Ocoboe BHUMAaHHUE CIENYET
YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHaya: COCTAaBIECHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHHE TaOJHIl, COCTAaBJICHHWE KJIACCHU(PHUKALUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JJIs KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKasA JIeKCuKa cooTBeTcTBYyeT DOII
000.

Hns obyuaromuxcsi ¢ OB3 cyliecTBEeHHBIMH SIBJISIOTCS. MPUEMbl PabOThI C
JEKCUYECKUM MarepuasoM 1o mpenmery. llpoBonurtcs cneumanbHas paborta 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
MOJJIEPKKa, AJITOPUTMBI pa0OTHI C ONPENEIEHUEM, OMTOPHBIE CXEMBI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs Y4EOHBIM MpeaMeT «XUMHUsS» BXOIUT B
MpeAMETHYIO 00acTh «EcTecTBEHHOHAyuUHbIE MPEIMETh) U SBIAECTCS 00S3aTE€NbHBIM
JUTSl U3yYEHHUS.

YyebHbpIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX 4acoB — 1Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npezactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadotano ¢ yuerom DenepaabHOM
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepaqbHOW  aJanTHPOBAHHOM OCHOBHOM
o0pa3zoBaTeIpHOM TporpaMMe OCHOBHOTO 00111ero oOpazoBaHus ooyuaronuxcs ¢ OB3.

COLAEPXAHUE YUEBHOI'O ITPEJIMETA « XMW »

COJEP)XAHUE OBYUEHNMA B 8 KITACCE

IlepBoHayYabHBIE XUMUYECKHUE MOHSATUS

[TpeameT xumuu. Posib XuMuu B )KM3HH YenoBeka. Temna u BemecTtBa. u3ndeckue
CBOMCTBA BELIECTB. ATrperaTHOE COCTOSIHHE BEIIECTB. XUMUS B CUCTEME HayK. YHCThIe
BemecTBa u cMecu. CriocoObl pasneneHus cMece. [IpaBuia 6e3omacHOro oOpaIieHus ¢
BEIIIECTBAMHU U JTA00paTOPHBIM 000pyoBaHueM. [ToHsITHE 0 METOIaX MO3HAHUS B XUMUH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE DJIEMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX
anemMeHToB. OTHOCUTEIbHAST aTOMHas Macca. [IpocThie U cllokKHBIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHHUE.

Xumudeckas (opmysa. BajaeHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeriecTB. OTHOCHTEIbHAsI MOJIEKYJIApHasi Macca. MaccoBast 10Jis
XHMHYECKOTO 3JIEMEHTA B COCTMHEHUH.



dusznueckne W XUMHYECKHME sBIEHUA. Xumudeckas peakuus. [Ipusnakn
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUU. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3oXKeHHUs,
3aMeIleHus, OOMeHa).

XUMHAYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O00OPYJAOBAHUEM;
U3y4YeHHE U OMNMHUCAaHHWE (PU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEILECTB;
HaOroieHne pU3nUecKrx (IUIaBJIeHUE BOCKA, TasTHUE JIbJIa, pACTUPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAECHCAIMs BOJbI) U XUMHUECKUX (TOpPEHUE CBEYH, MPOKATIMBAHUE MEIHOM
IPOBOJIOKH, B3aWMOJICHCTBUE MeNa C KUCIOTOM) sBJICHWM, HaOJIIOJECHHWE M ONMCAHUE
NPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peakUuil (pas3jioKeHHe caxapa, B3aMMOJACHUCTBUE
CEpHOM KUCIIOTHI C XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (11) mpu HarpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu meau (II));u3yuenue cnocoOoB pazaeneHus
cMeceil (C TNOMOIIbKO MarHuTa, (UIBTPOBAHHWE, BBINAPUBAHUE, JAUCTUJUIALINA,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJIEHUE W OMNHCAHUE
pE3yJIbTaTOB TMPOBEJACHUS OIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETIEN MOJIEKYJI (IIAapOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — »sleMEHT M IPOCTOE
BelecTBo. Haxoxienue kucinopoga B mpupoje, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHus mpocTbIX M CIOXKHBIX BewlecTB. CrocoObl MOJIy4eHUsl KUCIOpoJa B
naboparopun M npomblnieHHOCTH. [Ipumenenue kucnopozna. Ilonsrue o6 oxcupaax.
Kpyrosoport kucinopona B npupoje. O30H — ayuioTponHas MOAupUKaLus KUCI0POIa.

TemnoBo# 3 PexT XuMHUYECKON peakiiu, TEPMOXUMHYECKUE YPaBHEHHUS, IK30- U
SHAOTEPMUYECKHE PEaKIMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCHIICHUE
MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT m mpocTtoe BeniecTBo. HaxoxeHune Bomopona B MpUPOJE,
¢du3nUecKue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMEpE B3aUMOCIHCTBUS C HEMETAIJIAMU U
OKCHJIaMU METAJIJIOB), IPUMEHEHHE, CIIOCOOBI noyyeHus. [londarue o kucaoTax v Cosix.

KomuuectBo BemectBa. Monbs. Momsipras macca. 3akoH ABoraznpo. MosspHbIi
00BEM Ta30B. Pacuersl o xumuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacuérel 10 XMMUYECKUM YPAaBHEHUSIM.

dusunueckue cBorcTBa BoAbl. Boga. Ee cocraB, ctpoenne u monekyibl. Boga kak
pactBoputenb. PacTBopbl. lloHATHME O HACBHIIEHHBIX M HEHACBILIEHHBIX PacTBOpax.
[TonsiTre pacTBOPUMOCTH BEUIECTB B BOJIE. PacueT MaccoBOM A0JIM BEUIECTBA B PACTBOPE
(npoueHTHas KOHIEHTpauus). MaccoBas A0Js BElIeCTBAa B pacTBOpe. XHUMHUYECKUE
CBOMCTBa BOJIbI (pa3yIOKEHUE, PEAKLIUU C HATPUEM, OKCHJIOM KaJIbLIMSI, OKCUAOM CEPBI
(IV) peaknum ¢ MeraiamMH, KHCIOTHBIMH W OCHOBHBIMH OKcuuamu). [lonstue o0
OCHOBaHUsAX. Ponp pacTBOpPOB B NMpuUpOJE U B KHU3HU yenoBeka. KpyroBopor Bonabl B
npupojie. 3arpsa3HeHne NpUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Baxneiiime  Kkiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHud. OKcuabl: CcocCTaB, Kilaccupukauus (KUCIOTHBIE,



OCHOBHBIE, aM(doTepHbIe, HeconeoOpasyoIue - Ha npuMepe okcuaa yriepoaa (1) u
okcuna azora (ll)), Homenknarypa. I[lomydeHne W XUMHYECKHE CBOMCTBA OKCHJIOB
(B3auMonelicTBUe € BOJOW, KucimoTramu, mienodyamu). OcHoBanms. Kmaccuduxamms
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHM (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KHCIIOTaMU, COJisiMHU). [1oiryueHre oCHOBaHUI.

Kucnotsl: cocra, kiaccuukaiysi, HOMEHKIATypa, (PU3NUECKHE U XUMUYECKHUE
CBOMCTBa (B3aUMOJICUCTBME C METalIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJISIMH, HA TIPUMEPE COJITHON M CEPHOM KUCIIOT), COCOOBI MOITy4YeHUsl. Psi akTHBHOCTH
metaioB H. H. bekeroBa. Comnu (cpeHue): HOMEHKIATypa CoJeH, CliocoObl MOTyUYeHuUs,
B3aUMOJEHCTBHUE COJIEN C METAIUIAMH, KHUCIIOTAMH, IIEJI0YAMH U COJIAMH, IPUMEHEHHE.

[Tonsitue 006 aM@oOTEepHBIX TUAPOKCHAAX (HAa MpUMeEpe IMHKA U aJTIOMHHHUS):
XUMHUYECKHE CBOMCTBA (B3aMMOJCICTBUE C KUCIIOTAaMHU U LIENOYaMU, PAa3JI0KEHUE MPU
HarpeBaHUM) U MOJYyUYCHHUE.

['eHeTnyeckas CBs3b MEXAY KIAcCaMM  HEOPraHWYECKUX  COEOUHEHHUM.
['eneTnueckue psabl.

XHUMUYECKUH IKCIIEPUMEHT: KQUECTBEHHOE OIPEAEIEHUE COAEPKAHUSA KUCI0POaa
B BO3/yX€; MOJyYEHHE U U3yUYECHHUE CBOMCTB KUCIOPO/1a; HAOIIOICHHE B3aUMOICUCTBUS
BEILECTB C KUCJIOPOJIOM U YCJIOBHS BOZHUKHOBEHUS U MPEKpAIEeHUsl ropeHus (Ioxapa);
O3HaKOMJIEHUE ¢ 00pa3llaMHi OKCHUJOB U OMKMCAHHE UX CBOWCTB; MOJIYYEHUE U U3YUCHHE
CBOMCTB BoOpoAa (TOpeHue); HabmoAeHne 00pa3loB BEIIECTB KOJIUYECTBOM | MOIb;
HCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEILECTB C Pa3IMYHON PacCTBOPUMOCTHIO;
IIPUTOTOBIIEHUE PACTBOPOB € ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BEILIECTBA;
B3aMMOJICICTBHE BOBI C METaJJIaMH (HaTPUEM U KaJIblIneM) (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); OMNPEIEICHUE PACTBOPOB KHUCIOT M WLIEJOYEH C MOMOIIBIO
VHAMKATOPOB; HCCeA0BaHNE 00pa3l0B HEOPTAHUYECKUX BEIIECTB Pa3IMUHBIX KIJIACCOB;
HaOIOZICHUE HM3MEHEHUs OKPAacKU WHIUKATOPOB B PAcCTBOpAaX KHUCIOT WU UIENOYEH;
u3yuyeHue B3zaumozeicTBusi okcuna meau(ll) ¢ pactBopoM cepHOM KUCIOTBI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAIM3alHM; [OJyYeHUE HEPACTBOPUMBIX OCHOBAHMHI,
BBITECHEHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIU; PELIEHUE IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe «BakHelme KiIacchl HEOPraHMYECKUX COCIUHECHUIN.

[Tepuonnueckuii 3axkoH u [leprnoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenpneneeBa. CTpoeHue aTOMOB. XUMHUYECKast CBI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKLINH.

[TepBble MOMBITKYN KJIacCU(PHUKAIIMKA XUMUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (I1IEJIOYHBIE U II€JI0YHO3EMEIIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHbBIC
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

[lepuonnueckuit 3akoH. Ilepromnueckass cucreMa XUMHYECKUX 3JIEMEHTOB
. N. MenneneeBa. Koporkonepuoanas u anuuHonepuoHas gopmsl [lepuonnueckoi
cucteMbl xumuueckux ameMeHToB JI. . Menneneesa. Ilepruoas! u rpynibsl. @u3ndyeckui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3orTomnbl. DnektpoHbl. CTpoeHue
AJIIEKTPOHHBIX 00004YEK aTOMOB MeEpBbIX 20 XUMHUYECKUX AneMeHTOB llepuonnyeckoi
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cucreMbl J[. 1. MenzaeneeBa. XapakTepuCTUKa XUMHUUYECKOIO DJJIEMEHTa IO €ro
nonoxxenuto B [lepuonnueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTH OT AaTOMHOrO (THOPSIKOBOTO) HOMepa 3HauyCHHUE
[Tepunonnueckoro 3akoHa u IlepruoaMYEeCcKON CHCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BUTHA HAyKd U npakTuku. [[. 1. MeHnneneeB — yu€Hbli U rpaxJaHuH.

Xumuyeckass cBs3b. KoBajeHTHas (monsipHass W HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh ATOMOB XMMHUYECKHUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp oxuciieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakunu. [Iporeccsl
OKHCIICHHS] U1 BOCCTAHOBIICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCHEPUMEHT: HW3y4YeHHuEe O0O0pa3loB BEHIECTB METAUIOB U
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
[IPOBEJICHUE OIBITOB, WUTOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS).

MexnpenMeTHbIe CBSI3H

Peanmnszanyss MeXNpeaMETHBIX CBA3€H IpU HM3YYEHUHM XUMHUHA B &8 Kjacce
OCYULIECTBJISIETCS UePE3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHbIX MOHATUHN, TaK
U TIOHATUM, SBISIIOUIUXCS CUCTEMHBIMU [UJIsl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOT'O LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyYHBIHN (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOIIbI,
paZMOaKTUBHOCTb, MOJIEKYyJa, SJCKTPUUECKUN 3apsi, BEIIECTBO, TeNO, OOBEM,
arperatHoe COCTOSIHME BEIIECTBA, a3, (PU3MYECKHE BETUYMHBI, €IUHUIBI U3MEPEHMUS,
KOCMOC, TUIaHETHI, 3B€3/1b1, COMHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

ITepuognueckuii 3akoH. llepromnueckass cHUCTEMAa XHMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanyueckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

CtpoeHue BemIeCTBa: BHUAbl XHUMHUUYECKOW CBS3UM. THIMBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAIUIMYECKON PEIIETKH U BUIA
XUMHYECKOM CBSI3H.

Krnaccudukaiys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHAPOIHAS U
TpUBHAJIbHAs1). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJlaccam



HEOPTraHUYECKUX COEAMHEHNN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudpukanus XuMu4ecKux peakuuid Mo pa3IuYHbIM MPU3HAKaM (110 YUCTY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEMJI0BOMY 3 (HeKTy, 0 U3MEHEHHUIO
CTENEHEH OKHUCIEHUS XWMHUYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, MO Y4YaCTHIO
KaTaJn3aTopa). IK30- U SJHIOTEPMUUECKHE PEaKIHU. TepMOXUMUYECKHE YPABHEHMUS.

[lonsiTue 0 ckopocTH XuUMUYeCKOM peakuuu. I[loHarne 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOre€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonaTne o xuMmuueckom paBHOBecHHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSI.
@akTOphbl, BAUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBIIEHHE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C UCTIONIb30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPONUTUYECKOW NHCCOLMALMU. DJIEKTPOJIUTUYECKAS JUCCOLUALNS.
DNEKTPOJIUTHI U HEANEKTPOJIUThI. KaTHOHBI, aHMOHBI. MeXaHn3M THccoMaly BEIECTB
C pPa3IMYHBIMU BUJAMU XUMUYECKOH cBs3U. [loHaTHE 0 cTenenu quccouuan. CUibHbIE
U ci1a0ble AIIEKTPOIUTHI.

Peakiuun monHoro oOMeHa. Y clIOBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa 10
KoHIa. [losmHbIE M COKpaIEHHBIE HOHHBIE YPABHEHHS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMI UM COJIeM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
mucconmaru. Cpena pactBopa. KadecTBEeHHBIE peakIMM Ha KaTUOHbI M AaHHOHBIL:
XJIopua-, OpoMua-, HOAUA-, Cyibdar-, kapOoHaT-, cuiaukar-, Gocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Menu (2+), MHKa, MPUCYTCTBYIOIINE B BOJHBIX pACTBOPaXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMU KPUCTALIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOXKHBIX BEIIECTB (XJIOpUJA HATpHs); HUCCIEIOBAHHE 3aBUCUMOCTU CKOPOCTH
XUMHYECKOM peakuuu OT BO3ACHCTBHUS pPa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLUALIMMI KUCIIOT, EN0Yed U
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUAEOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOIIUX TPU3HAKU MPOTEKAHMS pPEaKIMid HMOHHOTO oOMeHa (0Opa3oBaHUE
0CaJIKa, BBIJIECJICHHUE raza, 00pa30BaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (rOpeHHe, peakuuu  PasyIoKeHHs,
COEIMHEHHUSI); PACIO3HABAHWE HEOPIAaHMYECKUX BELIECTB C MOMOIIBIO KaYE€CTBEHHBIX
peaKkuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1ay.

HemeTtamibl u ux cCoeIMHEHUS

OOmast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTereHn okucienus. CTpoeHne u GU3nvIecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUYeCKre CBOMCTBA Ha MpUMepe Xjiopa (B3auMOECICTBUE C METAIIIIaMH,
HEMETaJUIaMH — BOJOPOJOM M KHCIOPOJOM, Iienodamu). XiopoBoaopod. ComnsiHas
KHCJIOTAa, XHMHYECKHE CBOMCTBa, IOJY4YEHHE, NpUMEHEeHHe. JlelcTBue Xxjopa H
XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBEeKa. BakHeulue XJIOpUAbl U UX HAXO0XKICHUE B

npupoze.
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Oo6mast xapakrepuctuka 537eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPO/Ia U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

CrtpoeHue M (QPU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTponHble MOAU(HUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3aMMOJEHCTBHE C HEMETAUIaMH — BOJOPOJOM H KHCIOPOAOM, METaJNIAMH,
KOHLIEHTPUPOBAHHBIMA a30THOM W CcepHOM Kuciotamu). CepoBOIOPOI: CTPOEHHUE,
busznuecKkue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcunpl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKCHA0B. CepHast KucioTa: Gu3ndecKue
U XUMHYeckue cBoicTBa (obOmue u crneunuduueckue). Colnd CEepHOM KHUCIOTHI,
KaueCTBEHHAsl peakuus Ha cyib(par-uoH. CepHucTas KUCIOTa. XUMUUYECKHE PEaKluu,
JeXKallie B OCHOBE IPOMBIIUIEHHOIO CHoco0a TMOJyYeHUsS CEepHOM KHUCIIOTHI.
HaxoxeHue cepsl 1 €€ coelMHEHM B ipupoe. [IpruMeHenne cepbl U €€ COEAMHEHUH B
ObITYy M B MPOMBIIUICHHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKaloUlel cpejbl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAH, 3arPSI3HEHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI
€ro MpeaoTBpalICHUS.

OO01as xapakTepucThKa 3J1eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTCIICHH OKUCIICHUS.

A30T, pacmnpocTpaHEHHE B MOpuUpoje, (U3MYECKHME U XUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METAJUIaMd M HEMETaUIaMH - KHUCJIOPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMUaKk: (U3MYECKHE M XUMHUYECKHME CBOMCTBA
(okHCcneHne, OCHOBHBIE CBOMCTBA BOJIHOTO PACTBOPA), MOJIy4eHUE U NpuMeHeHue. Comau
aMMOHHS: COCTaB, (PU3MUECKHE U XUMUUYECKHE CBOMCTBA (pa3iiokeHne, B3auMOieicTBHE
CO wIesovaMu), npuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THas
KuCIoTa, € (U3MYEeCKHe W XHUMHYECKHE CBOWCTBA (00ImME M Ccrenu(uyecKue),
nosydyenue. Hurpatsl (pasnoxenue). Aszotucras kucinota. Mcnonp3oBanue HUTPATOB U
cojiei aMMOHHUSI B KaueCTBE MHHEPAJbHBIX yAOOpeHHi. XUMHUYECKOE 3arps3HeHUe
OKpY’Kalolllel cpeibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE JTOXKAH, 3arpsi3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

®ocdop, amnorpornHeie Moaudukauuu Gochopa, PU3MUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJCICTBUME C METaNlaMH, HEMETaUIaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM UM cepHout kuciotamu). Oxcun ¢ocdopa (V), oprodochopHas kuciora:
¢du3nueckue W XUMUYECKHE CBOWCTBa, mnoiydeHue. [loHATHE O MHUHEpaIbHBIX
ynoOpenusix: HUTpathl U ¢docdatel. [loHATHE O KOMIUIEKCHBIX yao0peHusx. OOrias
XapakTepucThka 31eMeHToB [VA-rpynmnbsl. OcoO0eHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHsl. BajleHTHOCTh M XapaKTEpHbIE CTENEHW OKHUCIEHHsS aTOMOB yTIJepoja u
KpeMHHUs. PacipocTpaHeHnue yriieposia B IpUpoJie, XapaKTEPHbIE CTENEHN OKUCIICHHUS.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duMYECKUEe W
XUMHUYECKUE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METAJNIAMH, HEMETAJJIAMU,
KOHIICHTPUPOBAHHBIMUA a30THOW W CepHOW KucioTamu). AncopOius. KpyroBopot
yrieposa B npupone. OKCUIbl yriepoja, ux (Qpu3nyeckrue M XMMHUYECKHE CBOMCTBA,
MOJIydYeHUE W MPUMEHEHUEe, [EHUCTBUE Ha OpraHu3M YelOBeKa. OKOJOTMYEeCKue
npo0OsieMsl, cBsi3aHHBbIE ¢ okcuaoM yraepoaa (IV); runoresa riio6anbHOro MOTEMICHUS
KJIMMaTa; MapHUKOBBIM 3P (deKT. YroiapHas KuCIOTa U €€ colM, UX (U3HUECKHe M
XMMHUYECKHE CBOMCTBA, NOJy4eHHe U TpruMeHeHue. KauecTBeHHas peakiiys Ha KapOOHAT-
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noHbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEIMUIIMHE, TPOMBIIIIEHHOCTH U CEJILCKOM
XO35MCTBE.

OOmue mpeacTaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOSHUS OPraHUYECKHX
COEIMHEHHI yriiepoja (Ha MpuMepe MeTaHa, 3THICHA, 3TaHOJIa, YKCYCHOM KUCIOThl. X
coctaB U xumudeckoe crpoenue. Knaccudukanus oprannueckux Bemiects. [lonstue o
OMOJIOTHYECKH BaXXHBIX BEIECTBAX: )KHUpaX, OEIKax, yriaeBoJaXx — U UX POJH B KU3HH
4yeJioBeKa. MarepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COECIUHEHUM.

KpemHunii, ero ¢usmyeckue © XUMHUYECKHE CBOMCTBa (Ha THpuUMeEpe
B3aMMOJICUCTBHUS C MeETallaMM U HEMeTaJylaMHu), T[OJy4YeHHEe | TpPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacrapieHuss 06 oxcuae kpeMHus(IV) u
KpeMHHueBoU kucioTe. CHIMKaThl, GU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTyUYEHUE U
IPUMEHEHUE B OBITY, IPOMBILIUIEHHOCTH (B MEIULIMHCKOM, 3JIEKTPOHHOM, CTPOUTENILHOM
u Jp.). Baxuelimme cTpouTenbHbIE MaTe€pHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCETHEBHOM KU3HU.

XHUMHUYECKUN SKCIEPUMEHT: HU3y4YeHUE O0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBHI; IIPOBEICHHE KAYECTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U
HaOIIOJEHUE MPHU3HAKOB WX NPOTEKAHUs; OMBITHI, OTpaxaromue Q(U3NYECKUue U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3liamMu  XJIOpUJIOB  (TajJOT€HUIOB);
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUANIOB); HaOJIOJEHUE Ipoliecca OOYIIMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KUCIIOTHI, U3YUYEHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha Cylb(aT-uoH U HaOIoAeHUE
MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, ¢pocdopa
U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
1 (pochopHbIX yaoOpeHuii; NoJyyeHre aMMUaKa U U3yYeHUEe ero CBOMCTB; MPOBEICHHE
KAueCTBEHHBIX pEeaklUHuid Ha MOH aMMOHHUS U (ochaT-uOH U U3y4YeHHUE NMPU3HAKOB UX
MIPOTEKAHUS, B3aWMOJEUCTBHE KOHLUECHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUTMUECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHHE C IMPOLECCOM aJCOPOLMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO Ta3a U M3y4YeHHE ero CBOWCTB; MPOBEJECHUE KaYE€CTBEHHBIX pEaKIui Ha
KapOOHAaT- ¥ CHJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOAYKIMEN CUIMKATHOW NPOMBINUIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 0
teme «BaxxHenmuye HeMeTaibl U UX COCTUHEHUSY.

MeTanabl 1 UX COCAMHCHUS

OO6m1as xapakTepruCTHKAa XUMUISCKUX 2JIEMEHTOB — METAaJJIOB HA OCHOBAHUHU HUX
noJioxkeHus B llepuognueckon cucreMe xumuueckux snemeHToB /. 1. Menneneesa u
ctpoeHusi atomoB. CTpoeHMEe MeTaoB. MeTalinuyeckas CBA3b M METALUIMYECKas
KPUCTAUIMYECKAA PEIIETKA. JCKTPOXUMHUYECKUN PAJ  HANPSOHKEHUH METaslIoB.
duznyeckue U XUMHUYECKHE CBOMCTBA METAIOB (B3aUMOJEHUCTBHUE C KHUCIOPOIOM,
BOJIOM, KucioTtamu). OOmue crmocoObl mojiydyeHus metamuioB. [loHsATHE O KOppo3uu
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METAJJIOB, OCHOBHBIE CIOCOOBI 3alIMTBl MX OT Koppo3uu. CruiaBbl (CTanb, YyIyH,
TIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

[lemounble MeTaibl: MoJoXkeHHe B Ilepuonnyeckoid cUCTEME XHMHYECKHX
anemeHToB /l. 1. MenneneeBa; ctpoenne atomoB. Haxoxxnenune B npupoze. Pusndeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kains). OKCHIIBI M THAPOKCU/IbI HATPUS
1 Kanmus. [IppumMeHnenue menoYHbIX METAIUIOB U UX COEMHEHMIA.

[I{esroyHO3EeMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOkKEeHHE B [Ieproanueckon
CUCTEME XMMHUUYECKHX 3J1eMeHTOB /1. 1. MeHeneeBa; CTpoeHue NX aTOMOB; HaXOKICHUE
B npupozae. Pusznueckue U XMMHUYECKUE CBOWCTBA MarHus M Kainplus. BakHenmue
COEIUHEHMS Kaiblus (OKCHJ, THAPOKCUA, coiu). KECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHS.

AnroMHHMIL: TIOJIOKEHHME B llepMoanyeckod cucTeMe XUMHUYECKHX 3JIEMEHTOB
J. . MeHnneneeBa; CTpOCHHE aroMa; HaxoxiaeHue B npupone. Dusmyeckue u
XUMUYECKUE CBOWCTBA IIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
AIFOMUHUSL.

Kenezo: mnonoxenue B Ileppoamyeckol cHUCTEME XUMHUYECKHUX 3SJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aTroMa; HaxXOXKIE€HHE B mnpupone. Pusznueckue u
XUMUYECKUE CBOMCTBA Kelie3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcuppl, ruapokcunl U conu xkeneza(ll) u sxenesa(Ill): coctas, cBoicTBa U TTOJTyUYEHUE.

XHUMHYECKHUI 3KCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3laMy METaIOB U CILIABOB, UX
(¢u3MYECKUMHU CBOMCTBAMM; HU3YUYEHHE PE3yJIbTaTOB KOPPO3UHM METaIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJEHCTBUS OKCUA KAJIbIUS U
HaTpHs C BOJOH (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB
KECTKOM BOJBI; MPOLECCA TOPEHUS JKeje3a B KUCIOpPOAE (BO3MOKHO HMCIOJIB30BAHUE
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMI Ha HOHBI (MarHus,
Kanblus, amomuHus, 1uHKa, kenesa(ll) m xenesa(Ill), memu(Il)); nabmonenue u
ONMKMCAaHUE MPOLECCOB OKpPALIMBAHUS IUIAMEHH HOHAMM HAaTpHsl, Kajdusl W KaJbLUs
(BO3MOXXHO HCIIONB30BAaHUE BHJIEOMATEPHANIOB); MCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATTFOMUHUS U TUAPOKCUA IMHKA; PELIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 MO
TeMe «BaxHelIne MeTaJuTbl U UX COCTUHEHUS.

XUMHS U OKpY>Karolas cpeaa

HoBbele marepuanbl U TexHoJiornu. BemiectBa m marepuasbl B MOBCEIHEBHOMU
KA3HU YesioBeka. XUMHS M 3J0pOBbe. be3omacHoe HCHoJIb30BaHWE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momoies TpU XHUMHYECKHUX OXKOTAX
1 oTpaBieHUAX. OCHOBBI SKOJOTHYECKON IPAMOTHOCTH.

XHUMUYECKOE 3arps3HECHHE OKpYyXarllel cpelnbl (mpenesibHas IOMyCTUMAst
koHneHntpaius BemectB — [1JIK). Ponb xumun B pemieHnn S3KOJ0THIECKUX TIPOOIIEM.

[IpupogHbie HMCTOYHUKHA YTIICBOJIOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEPTH),
MPOAYKTHI UX MEepepadOTKHU, UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

XUMUYECKUIN AKCIEPUMEHT: M3ydeHUEe 00pa3lloB MarepuajoB (CTEKJIO, CIUIABBI
METaJJIOB, OJIMMEPHBIE MaTEpUAJIbI).
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MexnpeaMeTHbIe CBSI3U

Peammszanpss MeXnpeaMETHBIX CBA3EHM IIPM M3YYEHHMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS Y€pe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
U TIOHATUM, SBJISIIOUIUXCS CUCTEMHBIMU JUISI OTHAEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHBIE IOHATHUS: HAYUHBIH (haKT, THTIOTE3a, 3aKOH, TEOPHUS,
aHaln3, CHUHTE3, KIacCu(pUKalusi, TMNePUOJAUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepuabl.

®dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U3O0TOIIbI,
PaZlMOaKTUBHOCTb, MOJIEKYJIA, HJIEKTPUUYECKHUI 3aps], MPOBOJHUKH, MMOIYIPOBOJAHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/LIMYecKas pemerka, CIUIaBbl, (PU3MUECKUE
BEJIMYMHBI, €AUHUIBI HU3MEPEHUS, KOCMUYECKOE MNPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIXxaHUE, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAIbI, TOPHBIE MOPObI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEGHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUIA

B nenom pesynbraThl ocBoeHUs oOydaronumucs ¢ OB3 yueOHoOro mpenmera
«Xumus» JOKHBI COBMANaTh ¢ pesyipraTamu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HAUMMBIMU SIBIISIFOTCS:

JINMYHOCTHBIE PE3VYJIbTATLI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS MPOTrPaAaMMbl OCHOBHOT'O O0IIIEr0 00pa3oBaHUs
JOCTUTAIOTCS B XOJi¢ OOYyYCHHS XUMHU B CIUHCTBE Yy4eOHOW W BOCIHUTATEIILHOM
JCSATCIIEHOCTH B COOTBETCTBHH C TPAIUITMOHHBIMU POCCUHCKUMU COIMOKYJIBTYPHBIMH H
ITYyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHSITHIMU B OOIIIECTBE ITPaBUIIAMHA K HOPMaMH
MOBEJICHHUS ¥ CITIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATH3AIIH
00yJaromxcs.

JIM9HOCTHBIC pe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaronuXxcs
PYKOBOJICTBOBAThCS CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIMA W PACIIHPEHUE
OIIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTH:

1) naTpUOTHYECKOTO BOCIIUTAHUS:

IICHHOCTHOTO OTHOIIEHUSA K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPHUECCKOMY H
HAyYHOMY HACJICIHIO, TOHUMAHUS 3HAYCHUS XUMHUECKON HAYKH B )KU3HH COBPEMEHHOTO
oOIiecTBa, CHOCOOHOCTH BJaJIeTh JOCTOBEPHOH WHpopMammend O MepeoBbIX
JOCTIDKEHUSIX U OTKPBITUSX MHUPOBOM U OT€YECTBEHHOW XMMHHU, 3aHHTEPECOBAHHOCTHU B
HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKJaHCKOI'O BOCIIUTAHUSA:
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IIPEICTABIICHUS] O COLMAIIBHBIX HOPMax M MTPaBUJIaX MEKINYHOCTHBIX OTHOIICHHUN
B KOJUIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEeI0BAaTENbCKOM, TBOPYECKON U APYTUX BHJIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  TPHU  BBINOJHEHUU  y4EOHBIX,
MO3HABATENbHBIX 33]1a4, BHIOJTHEHUH XUMHUECKHUX SKCIIEPUMEHTOB, CO3aHUN YUSOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aHMMOIIOHMMAHUIO W B3aMMOINOMOIIM B IPOIECCE 3TOMN
y4eOHON JesATEeNbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEJECHHE M IOCTYIKH CBOMX
TOBAapuIlle C IO3WLIHMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYE€TOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO [TO3HAHUS:

MHUPOBO33PEHYECKUX IPEACTABICHUM O BEIIECTBE M XUMHUYECKOM pEaKluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH M COCTABISIOIIUX OCHOBY
JUI TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOUMBIX ISl OOBSICHEHUSI HAOII0AAaEMBIX IPOLIECCOB U SIBJICHU;

MO3HABATEJIbHOM, MH(MOPMALMOHHON M YUTATEIbCKOW KYJNbTYphbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOATEIbHON PabOThI ¢ YYEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypPOH,
JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU UH(POPMALIMOHHBIX TEXHOJIOTUI;

uHTepeca K OOyYEeHHI0O M TO3HAHWIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HaNpaBJICHHOCTH U YPOBHS 00y4YE€HHUS B JaJbHEHIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3/10pOBbII 00pa3 )KM3HU, OCO3HAHUS TOCIEACTBUNA U HEMIPUSITHS BPEIHBIX
NPUBbIUEK (YMOTpeOJEHUS] aNKOrojsl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOMIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMUYECKMMHU BEILIECTBAMH B
OBITY U peabHOM )XKU3HH;

5) TpyAOBOTO BOCIIUTAHMUS:

MHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil U TpyJa pa3jiudyHOro poja,
YBaXKEHUE K TPYAYy U pe3yJbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYAJIBHON
TPACKTOPUU TMPOJOJDKEHUS OO0pa3oBaHMsI C YUETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEITHOM
npo(hecCHOHANBHON JESATeTbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
a/IalTHPOBATHCA B MPO(EeCcCHOHAIBHOU cperie;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH 1IETIECO00PA3HOTO OTHOLICHHSI K MPUPOJIE KaK HCTOUHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHHUS LIEHHOCTU 3JI0POBOTO U O€30MacHOIO
oOpaza >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H
IICUXUYECKOMY 3/0pPOBbIO, OCO3HAHUS LIEHHOCTU COOJIIOJEHUS NpaBWil 0€30IacHOro
IIOBEJICHUS PU padOTE C BELIECTBAMH, A TAK)KE B CUTYaLUsX, YTPOKAIOUIUX 370POBbIO U
JKU3HU JIIOAEH;
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CIIOCOOHOCTH NPHUMEHATH 3HAHUS, IOJlydaeMble IpPU HM3YYEHUU XUMUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAlOLEed NPUPOJHON CPENOM, NOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KyJIbTYpPbI, 0CO3HAHUS INI00ATFHOTO XapaKkTepa 3KOJOTHIECKUX MPoOIeM
U IyTEU UX PELICHUS TOCPEACTBOM METOJOB XUMUU;

HKOJIOTHYECKOTO MBIIIJIEHUS], YMEHUS PYKOBOJCTBOBATHCS UM B ITI03HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPE/IMETHBIE PE3VJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHUS 00pa30BaTEIbHON MPOTPAMMBI TIO
XUMUHU OTPKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU ITO3HABATEILHBIMH JCHCTBUSIMH, B TOM
qHCIIe:

1) Ga30BbIC IOrMUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHM;

OCYIIECTBJISITh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB IO 33 aHHBIM
OCHOBAHHSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OIepaIui;

CTPOUTH JIOTHYECKOE CYXKICHUE TOCIIEe MPEIBAPUTEIHLHOTO aHAIN3a, BKITIOYAIOIee
YCTaHOBJICHUE MPUINHHO-CIICACTBEHHBIX CBA3ECH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMbI
JUTSI pelieHusl y4eOHBIX U TTO3HABATENbHBIX 33/1a4 C TOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE XHMHYECKHX IIPOIECCOB W  HX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

C TIOMOIIBIO TIEJarora WM CaMOCTOSITENBHO (opMynupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJICHUS, OTIbITA;

3) pabora ¢ uHpOpMaIueH:

BBISIBIIATH JePUIMTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX [JISi PEIICHHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh HH(GOPMAITUIO U3 OJHOTO BHJIa B IPYToii (TaOJIUIly B TEKCT U
mp.);

UCKAaTh WM OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33/ TaHHBIX KPUTCPUEB.

OBnaseHre yHUBEPCATbHBIMU YUEOHBIMH KOMMYHUKATUBHBIMU I€UCTBUSIMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBUE B IpyIine (onpeaeisTs o0uue uemiu,
pacnpenesnsiaTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C ITIOMOLIBIO NEJArora WA CaMOCTOSITEJIbHO COCTABIIATh YCTHBIE U NHCbMEHHBIE
TEKCThl C MCHOJIb30BAHMEM HJUIFOCTPATUBHBIX MAaTEPUANIOB ISl BBICTYIUIEHUS II€pex
ayIUTOpHUEH;

OpraHU30BbIBaTh y4YE€OHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHUKAaMH; pabOTaTh MHIWBUIYAJIbHO U B TpyMIE: HAXOAUTH oOIiee
pelieHne MU paspeuiatb KOH(JIMKTHI Ha OCHOBE COIJIACOBAHUS MMO3WMIMN M ydera
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UHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATH U Pa3ACsiTh
OTBETCTBEHHOCTbH U MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA Mepe]l TPYyIIOH.

OBnajzicHNEe YHUBEPCATHLHBIMHU YUYCOHBIMH PETYIISATUBHBIMU JCHCTBUSMU:

oOHapyxuBaTh ¥ (OpMyIHpPOBaTH YUYEOHYIO TpPOOJIEMYy, OMNPEACHSITh IIeIb
y4eOHOU NesITENbHOCTH;

BJIQJIETh OCHOBAMH CAMOKOHTpPOJS, CaMOOLIEHKH, TPUHATUS pEIICHUN U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATENHHOM IESITEIbHOCTH;

COOTHOCUTh CBOM [JEHCTBUSI C IUJIAHUPYEMBIMU pe3yJibTaTaMU, OCYLIECTBIISThH
KOHTPOJIb CBOEH JEATETLHOCTH B TMpOIecCe AOCTUXKEHUS pe3yJbTaTa, OMNpeNeisaTh
CIOCOOBI ICUCTBUI B paMKaX MPEJIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTyaLlueH;

JIaBaTh aJIEKBaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHNUS,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TNPH PEIICHHH YYCOHOU
3a/1a4H;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBUT TOCTUTHYT TpeOyeMbIil pe3ysbTar
JESTENbHOCTH, OIpPENeNsaTh IMO3WTHUBHBIE W3MEHEHHS W HaIpaBJICHUS, TpeOyromue
JanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €T0 MHEHHIO.

I[MTPEAMETHBIE PE3VJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHUIO 00S3aTELHOTO COJEPKAHMUS,
YCTaHOBJICHHOTO AaHHOW PenepalibHOM paboueid mporpamMMoid, BBIACIAIOT: HAy4YHbIE
3HAHUS, YMEHHS W CHOCOOBbI JAeUcTBUH, crnenudpuyeckue s y4eOHOro mpeamera
«XUMHS», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHWS, €TI0 MHTEPIIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIMSIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SBJICHUM IPUPOABI,
NOHMMAaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHUYECKOM HayKd Kak oOiactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl M MPaKTUYECKOU
JESITeIbHOCTH YEJI0OBEKA B YCIOBHUSIX COBPEMEHHOI'O 0011IECTBA; MOHUMAHKUE MECTa XUMUU
cpeau IpyruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH MOHATUMHOIO anliapaTa i CUMBOJAYECKOTO A3bIKA XUMUU JUJIS
cocTaBiieHHs] (OPMYJT HEOPTraHUYECKUX BEILIECTB, YPABHEHUN XUMHUYECKUX peakiuil (c
OMOpOM Ha aJIropuTM Yy4eOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHUYECKOU
HomeHkJatypbl (IUPAC u TpuBHalbHOM) M yYMEHHME HMCIOJIb30BaTh €€ ISl pelICHUs
y4eOHO-TI03HABATENbHBIX 33J1a4 C MOMOIIBIO YUHUTEIIS; YMEHUE HUCIOJIb30BaTh MOJEIH
TSl OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 10 aITOPUTMY C OIIOPOI Ha ONpPEEICHHUS;

IIPEJCTABJICHUE O CUCTEME XUMHUYECKUX 3HAHUU U YMEHUE C IIOMOILIBIO YUYUTEIIS
IIPUMEHATh CUCTEMY XMMHMUYECKMX 3HAHUM IS YCTAaHOBJICHUS B3aUMOCBSI3EM MEXIY
M3YyYECHHBIM MATEPUAIIOM W IIPU IOJYyYEHUM HOBBIX 3HAHUM, a TAaKXe B IpOLEcce
BBITIOJTHEHUsSI Y4eOHBbIX 3aJaHUil M Tpu pabdoTe C HMCTOYHMKAMH XUMHUYECKOU
uH(pOpMaINHU, KOTOPAast BKIIOYAET:

BAKHEMIIME XMMHYECKHE NOHATHA: XUMHUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, IPOCTOE U CJI0XHOE BEILIECTBO, OAHOPOJHAs U HEOJHOPOAHAs CMECh,
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OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAsE MAacChl, KOJUYECTBO BEIECTBAa, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKas pEeaKmus, PEaKIUu COCAWMHCHUS, PEAKIMU Pa3IOKCHHS, PEaKIuu
3aMEIICHHsI, peaKIuu 00MeHa, TeTUIoBOM A (PEeKT peakimu, dK30- U SHAOTCPMUUCCKUC
peaKImu, pacTBOP, MAcCOBas JOJII XUMUYECKOTO AJIEMEHTa B COCIWHEHUU, MacCOBas
JI0JISL ¥ TIPOIICHTHAsI KOHIICHTPAITUS BEIIECTBA B PACTBOPE, SIAPO aTOMa, AICKTPUICCKUI
CIOW aToma, aTOMHas OpOWTa b, paguyC aroMa, BaJCHTHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKasi CBs3b, AJIEKTPOOTPUIIATEIIbHOCTD, MOJIIPHAs U HEMOJSpHAs KOBaJCHTHAas
CBS3b, MOHHAsI CBS3b, METAJUIMYECKas CBs3b, KpPUCTAUIMYECKas pelieTka (aToMHas,
MOHHAs, METaJUIn4YecKasi, MOJEKYJIspHas), UOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAss  JUCCOIMAIUsl, pEakluu HOHHOro  OoOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ PEAKIIMH, OKHUCIHUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIEHUE, BJIEKTPOJIU3, XUMHUUECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBIE PEAKIMH, CKOPOCTh XMUMHUYECKON pEaKIuu, KaTaau3aTtop, MPeaeTbHO
nomyctumas konuentpauus (I1/1K), koppo3us MeTasioB, CIUIaBhI;

OCHOBOITOJIATAOIINE 3aKOHBI XHMHUH: 3aKOH COXpaHEHHUs Macchl, [leproandyeckuii
3akoH J[. 1. MeHeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: aTOMHO-MOJICKYJIIpHAs TEOpHUS, TEOPHUS DIICKTPOTUTHICCKOM
JUCCOIHMAIINK, a TaK)Ke TPEICTABICHNUS O HAyYHBIX METOJaX IMO3HAHWS, B TOM UYHCIIE
AKCIIEPUMEHTAILHBIX U TCOPETUUCCKUX METOJIaX HMCCIICOBAHUS BEIISCTB U W3YUCHHS
XUMUYECKUX PEaKIUii;

MPEICTABICHUE O IEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX IJIEMEHTOB
(pamuyc aroma, D3JIEKTPOOTPUIIATETLHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepuonuueckoit cucreme (B MalbIX MepUoOAax M TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHUS aTOMa; yMEHUE OOBACHSTH CBSA3b MOJIOKCHUS
aneMeHTa B llepuognmveckoil cuCTeMe C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHCIO AJIEKTPOHOB),
pacmpenesieHieM JJICKTPOHOB IO JHEPreTUYECKUM YPOBHSM aTOMOB TIEPBBIX TpPEX
MIEPUOJIOB, KaJIus M KaJbIUs; KIACCU(DHUIIMPOBATh XMMHYECKUE DJIEMEHTHI C OIMOPON Ha
onpenencHus GU3NIECKOT0 CMbICa ITUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBL,

yMEHHUE KIacCU(PHUITTPOBATH XUMUICCKUE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA U
XUMUYCCKHE PEaKIMH C OIMOPOHM Ha CXEMBI; OMpEISiATh BaJCHTHOCTh M CTCICHB
OKHUCJICHUSI XUMUYCCKUX DJIIEMEHTOB, BUJ XUMUYCCKON CBSI3W W THIT KPUCTAIUTHUCCKON
CTPYKTYPBI B COSJIMHEHUSX, 3apsiI UOHA, XapaKTep CPelIbl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBAHUM ), OKUCIIUTENb M BOCCTAHOBUTEID T10 AJITOPUTMY YI€OHBIX ICHCTBHIA;

yMEHUE XapaKTepU30BaTh C OMOPOM Ha cXxeMy (QHU3NYECKHE W XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aiMa3, KpEMHUH, a30T,
dbocdop, cepa, Xitop, HATPUI, KaWid, MAarHUH, KaJbIIUHA, aJTFOMHUHUH, )KEJIe30) U CIIOKHBIX
BEIIECTB, B TOM YHCJIE HMX BOJHBIX PAacCTBOPOB (BOAa, aMMHUAK, XJIOPOBOJOPOI,
CEPOBOJIOPO, OKCHIBI U TUAPOKCUIbI MeTauioB I - ITA rpynm, amomunus, menu (I1),
uuHka, xene3a (II u III), okcuast yraepona (I u IV), kpemuus (IV), azora u gocdopa
(T u V), ceper IV u VI), ceprucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yrojbHasi, KpEMHUEBAsI KUCIOTA U UX COJIM); OIUCHIBATh C ONMOPOM Ha IJIaH U KIIOUYEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
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OT MX COCTaBa M CTPOCHHUS IOCIE MPEABAPUTEIHHOIO aHau3a IMOJ PYKOBOICTBOM
refarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MO>HOCTH
MPOTEKAHUSI XMMHUUYECKUX MPEBPAILCHUN B pa3IUYHBIX YCIOBUSIX, BIUSHHUE BEILIECTB U
XUMUYECKUX MPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOJIHYIO CPEY;

YMEHHE COCTaBIIATh MO O0O0pasily, CXeMe, aJIrOpuTMy Yy4eOHbIX JeHCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPABHEHUS PEaKIIUil (B TOM YHCIIC pEaKIii HOHHOTO OOMeHa
U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB /rpynI HEOPraHWYECKMX  BEINECTB, a TaKXKe
MOJTBEPKAAIOUIUX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTAa B COCAMHEHUH, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOpE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM Tra3oB ¢ ONMOpPOM Ha
oO1ue hopMyJibl; YMEHUE MTPOBOJIUTH PACUEThI M0 YPABHEHUSAM XUMUYECKUX PEaKIUi U
HaxOJUTh KOJIMYECTBO BEIECTBA, 00bEM U MACCYy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OTIOPOM Ha 00pa3el, AITOPUTM YUEOHBIX JICHCTBHIA;

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HaHUsA (HaOJII0CHUE, U3MEpPEHHE,
AKCIEPUMEHT, MOJICTUPOBAHKE) MPU M3YYCHUU BEIIECTB U XUMHUYECKUX SIBJICHUU C
OTMIOpOM Ha aJITOPUTM Y4YEOHBIX ACHCTBHI; ymeHue chopMyiaupoBaTh mpobiiemMy U
MPEJIOKUTH ITyTH €€ PEIICHHS C IIOMOIIBIO Mearora; 3HaH|ue OCHOB Oe30MmacHOM paboThHI
C XMMUYECKUMU BEILIECTBAMU, XUMUYECKOU MOCYA0M U Ta00paTOPHBIM 000PY10BAaHUEM;

HaJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIIETYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB I0J PYKOBOJCTBOM YUHUTENS C OOCYXKIEHHEM IIjIaHa
PabOTHI UJIM COCTABIICHUEM TaOJIHIIBI:

U3Y4YEHHUE U ONUCaHuEe (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3UYECKUMH i XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKITUi;

M3YyUYeHHE CIIOCOO0B pa3/IesICHUs] CMECeH;

MOJTyY€HUE KUCTIOPOJa U U3YUEHUE €T0 CBOMCTB;

MOJIy4Y€HUE BOJIOPOJIa U U3YUEHUE €TI0 CBOMCTB;

MOJTYYEHHE YTJIEKUCIIOTO ra3a U U3y4eHue ero CBOMCTB;

MOJTy4YE€HUE aMMHUaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW J0JIEM PacTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAHUE W OIKMCAHUE CBONCTB HEOPraHMYECKUX BEIIECTB PAa3TUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa u QeHondTanenHa) s
OMpEICIICHHS XapaKTepa Cpeibl B paCTBOPAX KHUCIJIOT U LIETIOYEH;

U3Y4YCHUE B3aMMOJICUCTBHSI KHUCJIOT C MeETaulaMH, OKCHJIaMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJTy4Y€HHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METajlIa IPyTUM U3 pacTBOpa COJIH;

UCCIeI0BaHNE aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U IIUHKA;

pelIeHrue  JKCIEPUMEHTaNbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHEHUNY;
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pelieHrue  AKCIEPUMEHTANbHBIX  3aJad Mo TeMme  «DIEKTPOJIUTHYECKas
JTUCCOTIHAITHS;

pEIIeHNe YKCIIePUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHeimme HeMeTaIbl U uX
COCTUHCHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad 1Mo Teme «BakHelmme MeTaibl U uX
COCTUHCHUS;

XUMHUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE PU3HAKH TPOTEKAHUS PEaKITuit
MOHHOTO 0OMEHa;

KAueCTBEHHbIC PEAaKIMW Ha MPHUCYTCTBYIOIIME B BOJHBIX PAcCTBOPAaX HOHBIL:
XJopua-, Opomua-, uoaua-, cyibdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJllOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), nuHKa;

yMEHUE TMPEACTABIATh PE3yJibTaThl dAKCIEpPUMEHTa B (opMe BBIBOJOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIUIT U BEIBIISATH YMITUPUICCKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOTO OOpaIlEHUsI C BEUIECTBAMH, MCIIOIB3YEMBbIMU
B ITOBCETHEBHOM JKM3HU, a TAK)KE MPABUIIAMH TIOBEACHUS B IEJISIX COCPEIKESHUS 3I0POBBS
U OKpYXalolllel NpUpOHON cpeibl, MOHMMaHUE Bpeaa (OMacHOCTH) BO3JEHCTBUS Ha
KUBBIC OPTaHW3MBI OIPEACICHHBIX BEIIECTB, a TAKXE CIIOCOOOB YMEHBINCHUS U
MPEIOTBPAICHUSI WX BPEIHOTO BO3ACHCTBUS; MOHUMAHHWE 3HAYEHUS >KHPOB, OCIKOB,
YTIIEBOJIOB JJIsi OpTaHU3Ma YeI0BEeKa,

BJIAJICHUE OCHOBAMH XHUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUeE
MpaBUJIILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpalIbHbIE YI0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJisg, MPUPOIHOTO raza, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOMU3BOJCTBE;, YyMEHUE TMPUBOJUTH MPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS N3YUYEHHBIX BEIIECTB U MAaTEPHAJIOB;

yMEHUE YCTaHABIIMBATh CBS3M MEKIY PEATbHO HAOIIOMAEMBIMH XUMHUYECKUMH
SBJICHWSIMH ¥ TIPOIIECCAaMHU, TPOUCXOMSIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MPUYHHBI MHOTOOOpAa3usl BEIIECTB, YMEHHWE WHTETPHPOBATH XUMUYECKHUE 3HAHUS CO
3HAHHUSAMU APYTHX YIeOHBIX MMPEAMETOB C IIOMOIIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSIX XUMUUYECKON
HAyK{; HAJIMIUE OIbITa pabOThl C Pa3TMYHBIMH UCTOYHUKAMU MH(GOPMAIMH 110 XUMHUHU
(Hay4YHO-TIOMYJISIpHAST JIUTEpaTypa, CJIOBAapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTIOPOM Ha AJITOPUTM: YMEHHUE OOBEKTHBHO OIEHHWBATh MH(POPMAIIMIO O BEIIECTBAX, X
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.

TpeboBanust K TpeIMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOTo TMpeaMeTa
«XUMHSD», pacpeIeICHHbIE 110 ToAaM 00y4YeHHUs

Pesynbrathl 1mo rogam (GOpMyIMpPYIOTCS IO MNPUHLMIY J0OABIEHUS HOBBIX
pEe3yJIbTaTOB OT roja K IOy, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOAaX IMO3UIUHU, KaK
PaBUIIO, IOCIOBHO HE MOBTOPSIIOTCSA, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
10 YMOJTYAHUIO BKJIIOYAIOT PE3YJIbTAThl MPEAbIAYIIUX JIET).
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8 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX IIOHSATHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAas W MOJIEKyJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASL Macca, MaccoBas J0JIsI XUMHUYECKOTO JIEMEHTA
B COCAUHEHWU, MOJIIPHBIA OOBEM, OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEIIEHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasT PEAKINs, KiIacCu(uKaIus
pEAKLMI: pEaKIUU COCAUHEHUS, PEAKIIUM PA3JIOKEHHUS, PEAKIIMUA 3aMEIICHUs, PeaKIun
oOMeHa, 2K30- U PHJAOTCPMHUUECKHE PEaKIIMK; TEIIOBOM 3(PdeKT peakiuu; sapo aToma,
AJICKTPOHHBIN CJIOM aToma, aTOMHas OpOWTanb, paguyCc aroMa, XMUMHYECKas CBS3b,
MOJIIpHAss M HENOoJIsIpHAs KOBAJCHTHAs CBS3b, MOHHAs CBS3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0JIs BeIecTBa (IIPOIICHTHAS KOHIIEHTPAIlKs) B paCTBOPE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHSThH ATU MOHSTHUS MPU OMUCAHUU BEUIECTB U X MPEBPAILICHUIA;

UCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY JJI COCTaBji€HUs (OpMys BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUM, SJIEKTPOHHOTO OanaHca,;

OMPENICNATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEICHb
OKHCJICHHSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpPEACIICHUS, B TOM
YUCIIE€ CTPYKTYPHUPOBAHHBIC, MPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
coeMHEHUNH 10 (opMynaM; BHJI XMUMHYECKOW CBS3U (KOBaJIGHTHas M HOHHAs) B
HEOPTAaHWYECKUX COCIMHCHUSAX;

WMETh TIPEJICTABJICHUE O CUCTEME XUMHYECKHUX 3HAHUM, YMETh C ITOMOIIBIO
YUYUTEJISl TIPUMEHATh CUCTEMY XMMHUUYECKHWX 3HAHUM, NJII YCTAHOBJICHUS B3aWMOCBS3U
MEK]Ty U3YUYEHHBIM MaTePHaIOM M TIPH TOJIyYEeHUH HOBBIX 3HAHUM, a TakKe Ipu padoTe
C HCTOYHHKAMU XuUMHYecKod wuHpopmanuu. OpHEHTUPOBATHCS B TMOHATHSAX U
OTIepHpPOBaTh MU Ha 0a30BOM YPOBHE, TPUMEHSTH IIPH BBITTOIHEHNN YICOHBIX 3aJaHUN
U pEUIeHUM PacyeTHBIX 33Jlay C OMOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbIE
3aKOHBI U TEOPUHM: 3aKOH COXpaHeHUs Macchl, [lepuonnueckuii 3akon J[.1. Menneneena,
3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJIIpHAs TEOopusl.
CooTHocuTh 000O3HA4YEeHUs, KOTOpble uMeroTcs B Tabmuie «llepronnueckas cucrtema
xumuueckux anemeHTtoB J[. 1. MenneneeBay C 4YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMMUECKHX DJIEMEHTOB (COCTaB U 3apsl sapa, oOIIee dYucio
3JIEKTPOHOB Y PACMIPEICIICHNE UX IO JICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHUE DJECMCHTHI, HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (MO YHUCIY M COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BEMIECTB, IO
TermoBoMy 3G GEKTy, MO0 U3MEHEHHUIO CTETICHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMHCHIBaTh) OOIHME XHWMHYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJIas OMUCAHUE MPUMEpPAMH MOJEKYJSPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMN C OMTOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCJIOBHUSAX MOCIE
IpEeABAPUTEIHLHOTIO OOCYKICHHS C TIEarorom;

21



BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMysie COeIMHEHUS; MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH Pacu€Thl MO YPaBHEHUIO XUMHUYECKOW pPEaKlUu C
OIIOPOM Ha aJTrOpUTM;

NPUMEHATH OCHOBHBIC OIEpAllMH MBICIUTEIPHON NEATEIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, OOOOIIECHHWe, CHCTeMATH3allus, KIacCHU(UKAIWs, BBISIBICHUE
MPUYMHHO-CJICACTBEHHBIX CBS3€H — MJI1 M3YyYCHHs] CBOWCTB BEIIECTB U XWMHUUYECKHX
peaKkiMii; ecTeCTBEHHO-HAY4YHbI€ METOJbl TMO3HaHUS — HaAONIOJEHHE, W3MEpPEHHE,
MOJIETMPOBAHUE, YKCIIEPUMEHT (peabHbIi U MBICIICHHBIN ) 11O PYKOBOJICTBOM M€/1arora;

CJIeIOBaTh TNpPaBWJIAM IOJIb30BAHUS XMMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
o0oOpyI0OBaHUEM, a TaK)Ke MpaBujiaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYSHUIO U
COOMpPaHHIO Ta3000pa3HbIX BELIECTB (BOAOpPOAa M KHUCIOPOJA), NPUTOTOBIICHUIO
pPacTBOPOB € OMPEACTEHHON MaCCOBOM J0JIEN paCTBOPEHHOTO BENMIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMHUYECKHE 3KCHEPUMEHTHI MO PACMO3HABAHHUIO PACTBOPOB WLIEIOYEH U
KHACJIOT C TIOMOIINBIO WHIUKATOPOB (JIakMycC, (eHOIPTaNCHH, METHIOPAHXK H 1p.),
MOJITBEPKTAIONINX KAueCTBEHHBIM COCTaB HEOPTaHWYECKUX BEIIECTB (KA4€CTBEHHBIC
pEeaKLMK Ha UOHBI) MO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKUX TOHSITHUH: XUMUYECKHI SJIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHUOH, aHWUOH, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO,
BAJICHTHOCTh, JJICKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHYECKas pPeaKius,
XUMUYECKasi CBS3b, TEIUIOBOW 3(P(EKT peakinu, MOJib, MOJSPHBIA 0O0BEM, pacTBOD;
ANEKTPOJUTHI, HEAIEKTPOJUTHI, 3JIEKTPOIUTHUYECKAS] JUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTajanu3aTop, XUMHYECKOE paBHOBECHE, 0OpaTUMBbIE U HEOOpPATHUMbIC PEAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHUE
M BOCCTAHOBJICHHE, AJUIOTpOMus, aM(pOTEPHOCTh, XUMHUYECKass CBS3b (KOBaJIGHTHAs,
MOHHAsl, METAJUINYECcKas), KPUCTAJUIMYECKasl PEIIETKa, KOPPO3Usl METAJIOB, CILIABBI;
CKOPOCTb XUMHUYECKOW peakiuu, mpeaenbHo pomyctumas kouuentparus (IT1K)
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH (cM. 1. 1) u
MIPUMEHSTH ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAIICHUI;

WCIIOJIb30BaTh 3HAKM M CUMBOJIBI ISl (UKCAlUM PEe3yJIbTATOB HAOIIOJICHUM,
cocTtaBjieHUs] (OpMyJT BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUM, 3aMUCH JTaHHBIX
ycaoBui 3a1a4. Mcnonas3oBaTh 0003HaYeHUs1, uMeronuecs B [leproanueckoii cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHUCJIOT, OCHOBAHUM W COJICH B BOJIE JIJIsl BBITIOJIHEHUS 3a/IaHU .

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX 3JJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COEIMHEHUI C ONTOPO Ha ONPEJEIICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIE; BUIBI
XUMHYECKON CBSI3M (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs)) B HEOPraHUYECKHUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMUYECKOW (opMyrsie; XapakTep Cpeibl B BOIHBIX
pacTBOpax KUCIOT U LIE0YEH, TUMl KPUCTATUIMUYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MengeneeBa wu
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J€MOHCTPUPOBATh €r0 IOHUMAHUE: ONUCHIBATh U XapaKTEpHU30BaTh TAOJNUYHYIO (HOpMy
[lepuonnueckoid CUCTEMBbl XMMHYECKHX 3JIEMEHTOB: pPa3jiudarh MOHSATUSA «rJaBHas
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», maneie U 6onblive
NEePUObl; COOTHOCUTh 0003HAYEHHsI, KOTOPHIE UMEIOTCS B MIEPUOIUYECKON TabIuIle, C
YUCJIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn Aapa, oOlIee YUCIIO JIEKTPOHOB M PACIPEACIIEHUE UX IO AJIEKTPOHHBIM CIIOSIM);
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
COCIMHEHUH B MpeJienax MAJIbIX IEPUOIOB U IVIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHTHl; HEOPraHMYECKHUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBy YYAacTBYIOIIMX B pPEaKLUU BELIECTB, IO
Ter1oBoMy 3¢ (deKTy, 10 U3MEHEHUIO CTETIEHENH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBAThH) OOIIKE U CHEHU(PUUIECKUE XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHbIX KJIACCOB, MOJTBEpXkAasi ONMMCAHWE NMPUMEPAMH MOJIEKYJIAPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OTIOPON HA CXEMBI;

COCTABJISITh YPABHEHHSI JIEKTPOJIUTHYECKON AMCCOUMALMU KUCIOT, LIENoYed U
COJICH; TOJIHBIE M COKpALIEHHBIE YpaBHEHHUSA pEaKkUUid MOHHOTO OOMEHA; ypaBHEHHMS
peaKkLnii, TOJTBEPAKAAIOIINX CYIIECTBOBAHUE T€HETHUECKOU CBS3U MEXIY BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYILIHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOKHOCTH TPOTEKAHMS XHMHMUYECKHX IPEBPALICHUN IOCI€ NPENBaAPUTEIBHOTO
00CYXKICHHUS C TICAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (HOpMyJie COSTUHEHUS; MACCOBYIO JIOIIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPABHEHUIO XUMHUYECKON PEaKLHH C
OTIOPOM Ha aJrOpUTM;

CJIeI0BaTh NpPAaBWJIAM IMOJIb30BAaHUS XUMHUYECKOW NOCYJOM W J1abOpaTOpHBIM
000OpyI0OBaHUEM, a TaKXe€ MpaBUiiaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSMU T10 BBITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
COOMPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTJEKUCIIOTO Tra3a);

IPOBOJUTH pPEAKUWH, NOATBEPKIAAIOIIME KAaYECTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: pacHo3HaBaTh OMNBITHBIM MMyTEM XJOpUI- OpoOMHUI-, MOAUA-, KapOoHaT-,
docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE OINEPALUHA MBICIUTENBHON NEATEIBHOCTH — aHalu3 M|
CHUHTE3, CpaBHEHHE, 000011IeHIEe, CHCTEMATHU3aLIMIO, BBISIBIICHUE TPUUYUHHO-CIIEACTBEHHBIX
CBsI3€M — JUI M3YYEHHs CBOMCTB BEILIECTB U XUMUUECKHUX PEAKIINIA; ECTECTBEHHO-HAYYHbIE
METO/]1bI TO3HAHUS — HAOJI0/IEHUE, U3MEPEHHE, MOJEIIUPOBAHKE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJTMUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHUE KaXK/10M TeMbI Y4eOHOTO MpeaMeTa « XUMUS
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30oBaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM deaepanbHOl padoyeil mporpamMmmsl
y4eOHOTO MpeaMeTa « XMMHUs» OCHOBHOM 00pa30BaTeNIbHOM MpOorpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHuUs.

8 KUIACC

(2 94 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble TemMbl, OcHOBHOE coaep’KaHue OCHOBHbIE BUAbI A,EATeNbHOCTU
obyuatowmxca

pacKpbiBaloLwMe faHHbIM pa3gen
nporpammol,
M KOZIMYECTBO 4acos.,
0TBOAUMOE Ha UX U3yuyeHue

Pasznxen 1.IlepBoHavaibubie XuMmuyeckue moHaTus(20 4)

24



Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
4yeJ/ioBeKa

(54)

[IpeaMeT xuMuu.* PoJib XMMUU B )KU3HU YeJIOBeKA. XUMHUS B
cucTeMe Hayk. MeTo/ibl TO3HAHUSA B XUMUU.*

Tesa u BemecTBa. PU3nyecKye CBOMCTBA BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa ¥ cMecH. Coco6bl
pasgesneHus cMeceil. Pu3nvyecKkre U XMMHUYeCKHe sIBJIEHHUS.
[Ipu3Haku M ycln0BHA NPOTEKaHUsI XMMUYECKUX peaKIui.
3HAKOMCTBO C IPaBW/IaMH 6€30NaCHOCTH U TPUEMaMH paboThl B
XUMHUYeCKOH 1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PazsinyHble BUABI XUMUYECKOH TOCYAbI.

3. 06pasubl BellecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlaGopaTopHble ¥ NpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

Onucanue GpU3NYECKUX CBOHCTB BelleCTB.

PaspneneHue cMecH C IOMOIIbIO MarHuTa.

IIpakmuueckue pabombl:

Ne 1. JlabopaTopHOe 060py/l0BaHHE U MPUEMBI PAGOTHI C HUM.
[IpaBusa 6e3onacHON paboOThI B XUMUYECKOM 1a60paTOPHHU.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/ U3y4YaeMBbIX IOHSATHH C IOMOILbIO NeJjarora.

PackpbIBaThb poJib XUMHUHU B IPUPOJE U MU3HU Y€JIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

PassinyaTh YMCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessTh NPU3HAKU XMMUYECKHX PeaKIMH U YCI0BUA UX IPOTEKaHHs.

CrneoBaTh NpaBUJIaM M10J1b30BAaHUSA XUMHYECKOH NOCY0H U J1JaG0paTOPHBIM
o6opy/i0BaHMEM, A TAKXKe IpaBUJIaM 06pallleHUs C XUMUYECKHUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 10 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[l1aHUpoOBaTh U NPOBOAUTb XUMHUYECKUH SKCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeleCTB, COCO60B pa3/iesieHus cMeceit
BellleCTB 10J] PyKOBOACTBOM Iefiarora ¢ o06CyxJieHueM IJIaHa paboThl.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHUYECKOI0 COJlepKaHus, ClIpaBOYHbIe MaTepHaJlbl, pecypchl MHTepHeTa oz
PYKOBOACTBOM Ilefiarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIM NOHATUNHBIHN annapaTt Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMbI U MoJIeKYJIbl. XUMHUY€eCKHE 37IEMEeHThI. 3HaKHU (CUMBOJIbI)
XUMHYeCKHUX 3/1eMeHTOB. [IpoCcThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKYIIpHOE YYeHHe.

Xrumuueckas ¢popmyia. BasleHTHOCTb aTOMOB XMMHUY€ECKHX
3/1eMeHTOB. *3aK0H OCTOSHCTBA COCTABa BellecTB.*
OTHOcuTe/IbHAsA aTOMHast Macca. OTHOCHTe/IbHAsI MOJIeKyIipHas
Macca. MaccoBas fj0J11 XMMU4Y€CKOT0 3JIeMeHTa B COeJUHEHUH.
dusnyeckre U XMMHUYeCKHe ABJIeHH. XMMUYecKas peaKIiusl.
[Ipu3Haku M yca0BHsA NPOTEKaHUs XMMHYECKUX peaKui.
XUMH4YecKue ypaBHeHHS.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHNS, PA3/IOXKeHUs,
3aMelleHHs1, 06MeHa).

3aKOH COXpaHeHHsI MacChl BellleCTB.

*M. B. JIoMOHOCOB — y4EHbIH-3HIIUKJIONENUCT.*

AemoHcTpauumn

dusnyeckue ABIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/ZIEHCALU BOABI U T. [1.).

XuMuueckue siBJieHUs (fopeHUe CBeuH, pa3JioKeHUe caxapa,
B3aMMO/JIEMCTBHE CEPHOU KHCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeicTBue xkesesa ¢
cepoii, B3anMo/ieicTBHe XKeJie3a ¢ pacTBopoM costu megu(1D)).
ONBIT, WIJIOCTPUPYIOLIMH 3aKOH COXPAHEHHSs] MacCChl.

Nab6opatopHble U NpakTMueckne pabotbl

JlabopaTopHbIE ONbBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKA, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX SIBJEHUH (TIPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/JIEMCTBUE MeJIa C KUCJIOTOM).

Mopesnn aTOMOB U MOJIEKYJT

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKaHUA XMMUNYECKUX
peakumi

Bbluucnenus

— OTHOCHUTEJIbHON MOJIEKYJIIPHOM MaccChl BeLleCTB;

— MaccoBou A0JIK XUMHWY€CKOrI'o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEeHHUA.

[IpUMeHsSITb eCTECTBEHHO-HAy4YHble METO/[bl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLUU
MBICJIMTEJIBHOH eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BeLeCTB U XMMUYeCKUX PeaKLMi ¢ ONopoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U 3aKOHOB M NIPUMEHSATb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX PeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PassimyaTh pu3nyeckre U XUMUYECKHE ABJIE€HUSA, 06bACHATD UX CYLHOCTb C TOUKH
3peHUs aTOMHO-MOJIEKY/IIPHOTO YYEHHs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBIL.

OnpefiessITh NPU3HAKU XMMUUYECKUX PeaKIUH, yCI0BUA UX IPOTEKaHUS.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIAPHOr'0 YYeHHS C UCII0/Ib30BAaHUEM BU3ya/IbHOH ONOPBI.

KnaccuduuypoBaTh XMMHYeCKHe peaKLUH (110 YHC/TY U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BEIleCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJe/sAThb
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
JeUCTBUM.

PacctaBiaATh K03$dUILMEHTHI B ypaBHEHHUAX XMMHUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnezoBaTh NMpaBU/IaM N10/1b30BaHUs XUMHUECKOH NOCYZ0H U 1a60paTOPHbIM
060py/J0BaHKEM, A TAKXKE MPAaBUJIAaM 00pallleHUs C BEllleCTBaMU B COOTBETCTBUH
C MHCTPYKIUSAMH 10 BBIIIOJHEHHUIO JJAG0PaTOPHBIX XUMUUECKHX OIBITOB MOZ,
KOHTpOJIEM IleJlarora.

HWcnosib30BaTh NpHU BLIIIOJIHEHUH yUe6OHbIX 33/laHUH U B IIpoliecce
KUCC/Ie0BATEJbCKOM AeITebHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMUYECKOT0 COJIep>KaHHsl, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Iejarora.

BeicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMUU

Pa3szeu 2. BaxxHeline npejcTraBuTe/ M Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(64)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.

Kucopos, — 3/1eMeHT ¥ IPOCTOE Bellje-

cTBO. 030H — *ayyoTpornHas MoauduUKausa Kucaopoga.*
HaxoxzeHue Kucl10poza B pupoie, GusnyecKre U XMMUYeCcKHe
CBOMCTBA (peakl My OKUC/IEHUS, FopeHue). Y CJI0BUS
BO3HHKHOBEHMS U NpeKpalieHus ropeHus. [lonaTue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npombllieHHocTH.* [I[puMeHenue kucjaopoga. Kpyrosopor
KHMCJI0pOJia B IPUPO/JE.

*TenyioBo# 3¢ eKT XUMHUYECKOH peaKkIuy, HOHSITHE O
TEPMOXMMHUYECKOM ypPaBHEHUH, IK30*- U IHAOTEPMHUYECKUX
peakuusax.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco0bl ero nNpeJoTBpalleHus. YcuaeHue IapHUKOBOI0
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

AemoHcTpauumn

B3aumogeiictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXHO UCMOJIb30BAaHKE BU/IE0OTBITOB).
OnpefesieHre COJlep>KaHUSA KUCIOPO/a B BO3AYXeE.
ONBITHI, IEMOHCTPUPYIOLINE YCI0BUSI BOSHUKHOBEHUS U
npeKpalieH!s TOpeHusl.

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OIBIT:

Os3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHYECKOT0 3JIEMEHTA
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHUHN U IPUMeHATb 3TH NOHATUSA NPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUchb
cOCTaB BO3/lyxa, pu3nYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero IoJiy4yeHus, IprMeHeHUe U 3HaUeHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusams peakyuu 20peHust U Med.1eHH020 OKUC/1eHUs C TPeiBapUTeIbHbIM
obcyx/eHueM napaMeTpOB CPaBHEHMUS.

Co6upaTh NpuGOPHI AJIs MOJyYeHUs KUCJI0poia (BbITECHEHHEM BO/Ibl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM MYTEéM KUCJIOPOJ, 1O/ KOHTPOJIEM IleJlarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY AAJIS1 COCTaBJIeHUsI GOPMY.JI Bell|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYeCKHUX PeaKLUi ¢ yJacTHeM KHUCI0poAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrenoBaTh nNpaBu/aM 6e30MacHOM paboThI B 1a60paTOPUU NPH UCIIOJIb30BAaHUH
XMMHYECKOH NOCy1bl M 060PYy10BaHUs 110/, KOHTPOJIEM I1€Jjarora, a Takxe
NpaBUJIaM 00pallleHus C TOPIOYMMH BEIEeCTBAMU B GBITY.

[l1aHMpOBATE U OCYLIECTB/IATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Zle/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepUMEHTa MOJ,
PYKOBOJCTBOM Iejarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
HCCJIeI0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XMMHUYEeCKOT0 COZlep>KaHHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noA
PYKOBOACTBOM Iejarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMaIHIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHBIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(84)

Bopopoa — aneMeHT U npocToe BellecTBo. HaxoxieHue B
npupoje, pusnyecKre U XMMHUUeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEHCTBUSA C HEMeTa/llaMU U OKCHJIaMH MEeTaJIJIOB),
NpUMeHeHHe, *Croco6bl oMydyeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

[emoHcTpauum

[losryyeHue, cobMpaHue U pacio3HaBaHUE BOAOPO/a.
['opeHnue Bogopoaa.

BsaumogelicTBue Bogopoaa ¢ okcuaom meau(ll).

NabopatopHble 1 npakTMueckne paborbl
JlabopaTOpPHBIH OMNBIT:

B3anMogelcTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHYeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yuyeHHe ero CBOMCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHUH aTOMHOM
MacChbl XUMHAYECKUX 3JIEMEHTOB
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PacKkpbIBaTh CMbIC/I U3yYaEMBIX IOHSATHI U IPUMEHSITb 3TH NOHATUS NPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHe CBOMCTBAa BOAOPO/a,
Croco0bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMy.

Co6upaTb NpubOp /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yaIbHON
Onopsl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHHsI GOPMYJI BELECTB,
MOJIEKYJ/IIPHBIX yPaBHEHUH XMMHUYECKHX PeaKIUi ¢ yyacTueM BofopoJa ¢
OMOPOH Ha aJIFOPUTM.

CnepoBaThb npaBusiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPHU UCTIO0/Ib30BAHUU
XMMHYeCKOH NMocy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Te/iarora., a Takxe
npaBuJ/aM 06palieHHs C FOPIOYHMMU BellleCTBaMH B ObITY

[I1aHUpPOBATh U OCYILECTBI/IATD HA IPAKTHKE XUMHYECKHEe 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/I€HUS, [le1aTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTaA M0/
PYKOBOZCTBOM IleJjarora ¢ 06Cy>kieHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIMLIe.

YyacTBOBaTb B COBMECTHOH paboTe B rpyImie.

[I1aHMpPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMUYECKHEe SKCIIEPUMEHTBI,
MPOBOAUTH HAaGJII0A€HHUS, [ieIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymnme



Tema 5. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHMAX
(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/Ibl. *AHAJ/IN3 U CUHTE3 — MeTO/bl U3yYeHUs cOCTaBa BOABL*
XuMHYecKue CBOMCTBA BOJbI

(pa3/ioxKeHMe, peaKkL My ¢ HaTpUeM, OKCH/I0OM KaJbLiHsl, OKCHJIOM
cepnl V.

CocTaB ocHoBaHUH. [loHATHE 06 HHAUKATOpPAX.

*Boja kak pacTBopuTesb.* PacTBopbl *PacTBopuMocCTh
BellecTB B Boje.*

*HacplleHHbIe U HeHaChILleHHbIe pacTBOPLL * MaccoBas 1015
BellleCTBa B PacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IblI B MpUpoe.* 3arpsisHeHre NPUPOHbIX BoJ. OXpaHa

Y 0YUCTKA NIPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJENUCTBHE BO/IbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BU/IeOMAaTepPUAIOB).

PacTBopeHUe BelleCTB € pa3/IM4YHON PACTBOPUMOCTDIO.
WUccnenoBaHye pacTBOPOB KUCJIOT U 11eJI04el C HOMOIIbIO
WH/JMKaTOPOB.

Na6opatopHbie U npakTU4eckne paborTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBJIeHHEe PACTBOPOB C OlIpe/ie/ IEHHON MacCcoBOH
JloJiell pacTBOPEHHOI O BEIECTBA.

BbluncneHus
— C UCI0JIb30BaHHWEM IOHSTUS «MacCcOBasi 10Jisl BellleCTBa B
pacTtBope»
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PacKkpbIBaTb CMbIC/I U3y4aeMbIX IOHATHHI U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAHUU CBOMCTB BELIECTB U UX IPEBPAIleHUH C HOMOLIbIO eAarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/bI, €€ pOJIb KaKk
pacTBOpHUTeJISl B IPUPOAHBIX TPOLECCAX C ONMOPOH Ha IIJIaH U CXEMY.

CocTaBJIATh ypaBHEHUS XUMHUYECKHUX PeaKIUH € y4acTHeM BOJbI C OIIOPOH Ha
cxXeMy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsA3HeHHUs N0cJle IpeJBAPUTETbHOr0 CTPYKTYPHPOBAaHUSA MaTepHaJa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
POBOAUTD HAGJIIO/IeHHUS, [ie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEeHTa N0/, KOHTPOJIEM Ie/iarora, ¢
HCNO/Ib30BaHUEM KJIUILIE.

CrnesoBaThb npaBuiaM 6e30IacHOM paboThl B IaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

[IpoBOAUTD BEIYMCIEHUS C IPUMEHEHHEM NIOHATHS «KMaccoBasi 10J1d BellecTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipoljecce
HCC/lel0BaTeIbCKOH e TeIbHOCTH HAayYHO-MONYJISAPHYIO IUTepaTypy
XMUMHYECKOTO COZlep>KaHMusl, ClIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa
MO/l PyKOBOJCTBOM IeJjarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YEeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU T0cje
Npe/BapUTEIbHOT0 CTPYKTYPUPOBAaHUS MaTepHasa



Tema 6. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*amMmdoTepHbIe, Hecosieobpasyolie Ha IpUMepe OKcrua
yriepoga Il u okenga asora Il, HoMeHkatypa. [lonyyenue*
OKCH/IOB (B3aMmoZencTame ¢ BOAO0M, KUCIOTamM, LLesodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpHMble OCHOBaHHs1), HOMeHK/IaTypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATYpa, U3uyecKue
Y XUMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMU COJISIMU Ha IIPUMepe COJITHON U CEpHOU KUCJIOT),
*croco6bl moy4eHus.* Psii akTHBHOCTH MeTaJLJIOB.

Conu (cpeiHUE): HOMEHKJIATYPA, *CIIOCO6BI MOJyYeHUs ™,
B3aMMO/IEMCTBUE COJIEH C MeTa/lJlaMH, KUCJA0TaMH, LjeJI04aMu U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJaCCaMU HEOPraHUYeCKUX
coepnHeHUH. ['eHeTH4Yeckue psapl. [loHATHE 06 aMOTepPHBIX
TUAPOKCHUAAX Ha IpUMepe IIMHKA U aJIIOMUHUS. XUMHAYeCKHe
CBOMCTBA - B3aKMO/IeHCTBHE C KMCJIO0TAMH U LieJI04aMHu.
PazsioxkeHue npu HarpeBaHUMU.

JemoHcTpauum

O6pasibl HeOpraHMYeCKUX BEeIleCTB PAa3IMYHbIX KJIaCCOB.
B3anMozelcTBIE pacTBOpa CEPHOM KHCJIOTHI C OKCHJIOM
megu(ID).

Peakuus HeHTpasu3anuy.

BeITecHeHUe 0/IHOTO MeTaJlJIa [PYTUM U3 pacTBOPA COJIH.

Na6opaTtopHbie U NpakTMYecKue paboTbl

JlaGopaTopHbI€ OMbBITHI:

B3auMogelicTBHE KUCJIOT C MeTa/lJIaMU.

[lonyyeHue HepacTBOPUMbIX OCHOBAHUH.

BsauMogelicTBUe HepaCTBOPUMBIX OCHOBAaHUM € KUCJIOTaMHU.
Paznoxenue rugpokcuaa menu(1l) npu HarpeBaHUM.
[IpakTuyeckas pabora:

Ne 7. PemieHue akcnepUMeHTa/IbHbIX 3a/ja4 110 TeMe «OCHOBHbIE
KJIaCChbl HEOPraHUYEeCKUX COeJUHEeHUI».

BbluncneHus
— I10 YpaBHEHUSAM XUMHUYECKUX peaKL Ui

OmnpezeneHne OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCAWHEHHH 10 MAOI0Hy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CoctaBnenne HopMyI1 OCHOBHBIX KIIACCOB HEOPTaHUIECKHX COSIUHEHMH U Ha3bIBaHHUE
UX 110 MEeXIyHapOIHOH U TPUBHAIBLHOW HOMEHKIIATYPe C UCTIOIb30BaHHEM
OIIpe/eNICHNs U TaOJINIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3y4aeMbIX BEIIECTB 110 COCTABY H C8OUcmEam ¢ OTIOPOi Ha
OIIPE/IENICHNS, CXEMBI B TaOJHILy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB M cXeMBbl «[ eHeTn4eckass B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUYIECKHX COEANHEHUID 110]] pYKOBOJCTBOM IEIarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XMMUYECKUX CBOICTB
U3YYEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOTIb30BAHHEM
cxeMsl «'eHeTHUeCcKast B3aUMOCBSA3b OCHOBHBIX KIIACCOB HEOPIaHUYECKUX
COEIMHEHUI 0] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOLIUX XUMUYECKUE
CBOWCTBA U3YUCHHBIX KJIACCOB U CHOCOObI NOIYYeHUsl BELIECTB U3YUCHHBIX KJIACCOB,
TPYII, a TAKXKE ITOJTBEPKJAIOMINX TeHETHIECKYIO B3aUMOCBS3b MEXIy HIMH, C
OTIOpOii Ha BEpOAJbHYIO CXEMY B KaUeCTBE 3PUTEIFHOM OTIOPHL.

CocTaBieHre MOJNEKYIAPHBIX YPABHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyxeHreM BEIOOpa pearupyIoMuX BEIIECTB.

Berancnenue o ypaBHEHASIM XUMHYIECKHUX PEAKIUil KOJIH4IecTBa, 00bEMa, Macchl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH 10
AITOPUTMY.

[InanupoBaHue U OCYILECTBICHUE HA IPAKTUKE XUMUYIECKOI0 SKCIIEPUMEHTA U
HaOJTIOICHNS 110]] PYKOBOJCTBOM yUHTEIIS.

DopMynpoBaHKE BBIBOOB IO PE3YNIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopMynpoBaHKE C TOMOIIBIO MIEJar0Ta U BBITOJIHEHNE MPABHII 0€30MacHoi paboTHI B
71a00paTOPHH TPH HCHOIB30BAHUH XUMHIECKOH MOCYIBI M 000PyJOBAHUS.
Hcrnonb3oBaHue NMpy BHIMOJIHEHNH yueOHBIX 331aHHi U B TIpoLiecce
HCCIIeI0BAaTENbCKON IESTENbHOCTH HAyYHO-TIONYJIIPHON JINTEPaTypbl XUMUYECKOTO
COZIepKaHHs, CIIPaBOYHBIC MaTepHallbl, pecypchl MIHTepHeTa, ocyIiecTBIeHne BEIOOpa
MOJ PyKOBOJCTBOM TI€arora.

BricTpauBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(OpPMAaIHIO U3 yIeOHHUKA U CIIPAaBOYHBIX MAaTePHAIOB, TPAMOTHOE HCIOIb30BaHHE
M3YYEeHHOTO ITOHATHIHOTO armapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspen 3. [lepunoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 371eMeHTOB /I. U. MeHAeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHTE/IbHbIE peaknuM (15 )
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Tema 7. MeprogmyecKknin 3aKoH un
MNepuopuueckan cuctema
XUMUYECKUX 3/IEMEHTOB

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

[lepBble MONBITKY KJacCUPUKALUY XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaslJlbl, FaJIOTeHbl, HHEPTHBIE rasbl).
*J1eMeHTBI, KOTOPble 06Pa3yIoT

aMmboTepHbIe OKCUABI U THPOKCHBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHYeCKHX 371eMeHTOB /l. U. MeHzeneeBa. [lepuobl, rpynimsl,
noArpynnel. PU3ndecKUui CMBICJ OPSAJAKOBOr0 HOMepa
3JleMeHTa, HOMepOB Nepro/ia U TPYMIIbL.

CtpoeHue aTomoB. CocTaB aTOMHBIX Aep. *M3oTonbL*
JneKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB N€PBbIX
20 XxXMMHYeCcKHX 371eMeHTOoB [leproguyecKkoi cucTeMbl

J. U. MeHneseeBa.

XapaKTepHCTHKa XUMUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHnzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB MaJIbIX
[IepUO/I0B U IJIaBHBIX NOATPYII B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiazkoBOro) HOMepa.*

*3HaveHnue [lepuoaudeckoro 3akoHa u [lepuoandeckon
CUCTEMBI XUMHW4YECKHUX 3JIEMEHTOB OJI paBBI/ITI/IH Hay}m n
npakTuki. [l. 1. MeHiesieeB — y4éHBIH, earor U rpaXkKJaHuH.*

JemoHcTpauum

KopoTkomnepuoaHas v JJIMHHONEpUOUAHAsA GOPMBbI
[leproanyeckoi cUCTEMBI XUMHUYECKHX 3JIEMEHTOB

/. U. MeHeneeBa.

O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAaJJIOB.

Na6opaTtopHbie U NpaKkTUYecKue paboTbl

JlaGopaTOPHBIH OIIBIT:

BsaumogeiicTBYe rUAPOKCUA [IMHKA C PACTBOPAMHU KUCJIOT U
nies049en

31

PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA 10J] PyKOBOACTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaBIMBaTh CBA3b MeX/y MOJI0KEeHHUEM 3JIeMeHTa B IepUOIUYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 061ee YUC/I0 3JIEKTPOHOB U
pacrpefie/ieHHe X 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOWCTB 3/IEMEHTOB U UX COeJUHEHUH T0
rpynnam 4 nepuogam [lepuonyeckoi cucTeMbl C TOMOLLBIO NTearora.
XapaKTepH30BaTb XMMHUYeCKHE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbLus 10 UX [T0J10)keHuI0 B [lepuoguyeckoii cucreme /I. U. MeHzeneeBa.

CrnesoBaThb NpaBu/iaM 6e30IacHOM paboThl B JaGOPATOPUH IIPH UCIOJIb30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

BeicTparBaTh pa3BépHyTble NMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU 0cjIe
CTPYKTYPHUPOBAaHUS MaTepHasia C UCII0Jb30BaHUEM KJIHLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33JaHUH TEKCThI yYeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYeCcKHUX 31eMeHTOB /Jl. . MeHjesieeBa, TabM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U cojiel B BOJie, 3/IeKTPOXUMUYECKUH PsiJ| HANPSKEHUH
MeTaJljIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/lel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XUMHYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcsl UHTepHeTa Mo
PYKOBO/ICTBOM Ilefiarora



Tema 8. Xumunueckas caasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*JJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMHUYECKUX 371EMEHTOB.
XuMuyeckas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKHUCJIEHHUS.

OKHcIMTeIbHO-BOCCTaHOBUTeIbHbBIE peakuyu (OBP). [Iponeccs!
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTEJ/IbHBIE PEAKLIMU: TOPEHUE,
peakL My pas3JioKeHus, COeJUHEHUS

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBIC/I H3y4aeMbIX OHSATHI 10/ PYKOBO/JCTBOM Mejarora.

OnpezeisiTb BUJ XMMHUYECKOH CBSI3U B COEAMHEHHUH C HCII0Ib30BAaHHEM CXEM.

Onpezie/isiTh CTENleHb OKUC/IEHUs] XHMHYECKOT0 3/1eMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM QJITOPHUTMA.

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

O6'BACHATD CYLHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHSL.

CocTaBJATb 3JIEKTPOHHBIH GaJlaHC € YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHNE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOpuUTMy pa3topa OKUCJIUTENbHO-BOCCTAHOBUTENIBHOM PeaKLHu.

Hcnosib30BaTh PH BINOJHEHUH YYeGHbIX 3a/JaHUH TEKCThI yieGHHIKa HocIe

CTPYKTYpPHUPOBAaHUs MaTepHaJia, ClIpaBOYHbIe MaTepUasbl (IePUOJUIECKYIO
CUCTeMY XUMHU4YecKux 3jeMeHTOB /. . MeHesieeBa, TabIMIy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CcoJleH B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ, HANIPSKeHUH
METaJlJIOoB).

MpumepHble TEMBI,
packpbiBatowmMe AaHHbIi pasgen
nporpammbl,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX UsyyeHue

OcHoOBHOe coaep)KaHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Paspe 1. BemecTBo ¥ XuMu4deckue peaknuu (17 1)
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TloBTOpEHUE U YIIyGIeHne
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [lepuoauveckas cucTeMa XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIeMEeHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbIIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCcKOr CUCTeMe U CTPOeHHUEM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellecTB
(MexayHa-poJHas ¥ TPUBUAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K PasJIMYHBIM KJIaCCaM HEOPTraHUYeCKHUX
COeIMHeHUH, X reHeTH4ecKasl CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BUbl XMMUYeCKOU CBA3H U THIIBI
KPUCTA/VINYECKUX PEIIETOK. *3aBUCHMOCTb CBOWCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanum

1. Mogenu KpUCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuojHasi ¥ JJINHHONEpPUOAHAsA GOPMBI
[leproanyeckol cCUCTEMbl XUMHUYECKHX 3J1eMEHTOB

. 1. MenaeneeBa

XapakTepu30BaTh XUMUUECKHE 3JIEMEHTbhI IEPBBIX TPEX MEPUOAOB, KATHUS U
KaJIbIIsl [0 UX MoJIoXKeHUIo B [lepuouyeckoii cucreme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KrnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BellleCTBA U3y4eHHbIX
KJIACCOB C OIIOPOH Ha CxeMy, TabJINLy PaCTBOPUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYECKHUX peaKL Ui ¢ 0Nopoi Ha cxeMy.

OnpeziendaTb BUJ XMMUYECKOHN CBAA3U U TUIl KPUCTA/IMYECKOM peléTKU
BellleCcTBa C ONOPOM Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTU OT UX CTPOEHHUS [10CTIe
npeJBapUTeJIbHOr0 pa3bopa.

BricTparBaTb pa3BEépHyTble NHCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHOpMaLHUIO U3 Y4eOHUKA U CIPAaBOYHbIX MaTepHUaoB, TPaMOTHO
HCII0/1b30BaTh U3y4eHHbIN MOHATUUHBIN allllapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IE/J0BATE/NbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 CoZiep>KaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
10Ji PYKOBOZ,CTBOM NeJiarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKuii
(44)

Knaccudurkanysa XMMUYeCKUX peakiui o pa3/In4HbIM IPU3HaKaM
(Mo yKcsy ¥ coCTaBy y4acCTBYIOLIUX B peaKI[MH BellecTB, *1o
TenJ10BoMy 3¢ (eKTy, 10 U3MEHEHUIO CTENEHEN OKHC/IEHUS
XUMHYECKHUX 3JIeMEHTOB, 10 06pPaTUMOCTH, 10 YIaCTHIO
KaTajsu3aropa).*

*JK30- U IHJ0TEPMHUYECKHE peaKL[U1, TePMOXUMHUYECKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYeCKOoU peakluu. [lonaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y Heo6paTHMbIX XUMUYeCKUX peakLusax. [[oHATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJI0KeHHe XUMUYeCKOro paBHOBecHs1.*
OKHCJINTENbHO-BOCCTAHOBUTE/IbHBIE PeaKI[UU (371eKTPOHHBIN
GaslaHC OKHCIUTEbHO-BOCCTAHOBUTEJIBHON PEaKIUH).

JleMOHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PeaKIMH OT Pa3/IMUHbIX
dakTopoB.

2. BossielicTBUE KaTaJIM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMelieHHe paBHOBECHUS] XUMUYECKON peaKIHH.

BeruuciieHust
— KOJIMYeCTBa BELECTBA, 06'bEMA U MacCChl peareHToB HUJIU
NPOJIYKTOB 110 YPaBHEHUAM XUMHUYECKUX PeaKLun

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUU CBOMCTB BELECTB U UX NpeBpalleHHH.

KnaccuduunpoBaTh XuMU4eckue peakLU1 110 Pa3JMYHbIM IpU3HAKaM.

YcTaHaBJAMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUUY€ECKOH peaKLUH OT Pa3INYHbIX
$aKTOpOB MO/ PYKOBOACTBOM yYUTES.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUS XUMHUIECKHX IPeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPpeiBApUTENbHON paboThl.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAITh 3JIeKTPOHHBIHN 6a/laHC peaKIuu.

[Ipou3BOUTE BBIUUCAEHHUS [10 XMMUYECKUM YPABHEHHUSAM M0 aITOPUTMY.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOi Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN allapaT Kypca XMMUHU Nocjie
npe/BapUTebHOTO0 CTPYKTYPUPOBAaHUs MaTepHaa.

HWcnosnb3oBaTh NpH BbINOJHEHUH yueOHBIX 33JJaHUH U B Tpoliecce

HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO CO/IepiKaHusl, CIPAaBOYHbIe MaTepHasbl, pecypchl MHTEpHETa
H0CJIe KOHCYJIbTALMHU C 1eJarOroM.
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TeMma 2. JsieKTpoIuTHYECKas
Aucconmanusa. XuMu4yeckue
peakMu B pacTBopax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLHALMU. DJIEKTPOJIUTEI U
HE3JIEKTPOIUThL. KaTHOHBI, aHHOHBIL. *MeXaHU3M AUCCOLHALUU
BeleCTB C Pa3/JINYHbIMU BUJJAMH XUMUYeCKOH cBA3U. CTeneHb
Jucconyanyu.* CuibHble U c1abble 3JIEKTPOJIUTHI.

Peak1uy MOHHOTO 06MEHa, YCJI0BUSA UX NpOoTeKaHUs. MoHHbIE
ypPaBHEHHS peaKIHi.

XrMHyecKHe CBOMCTBA KMC/IOT, OCHOBAaHUH U COJIeN B CBeTe
npeJCcTaBJeHUH 06 3JIEKTPOJIUTHYECKOH Arcconranuu. Cpesa
pacTtBopa. [IoHATHe 0 ruposH3e cosel.

KauecTBeHHbIe peaKLMH Ha KATHOHBI

Y aHUOHBI : XJIOPU[-, 6pPOMU/], HO3UJ-, CyabdaT-, Kap6oHAT-,
cunukaT-pocdaT- aHMOHBL, I'MAPOKCH/-MOHBI KaTHOHbI aMMOHMS,
MarHus, KaJblius, alTIOMUHUS, )KeJie3a 2+, 3+, UHKa,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPHUYECKOM II0JIE.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKU IPOTEKAHUS PeaKIUi
HMOHHOT0 06MeHa.

OnbITHI IO OTMIPE/EEHUI0 CPeibl B paCTBOpax CoJiel (xaopuaa
HaTpus, Kap6oHaTa HaTPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPaKTHUYECKHe

pa6oThl

JIa6opaToOpHbI ONBIT:

Ne8Peakuuy HOHHOT0 0OGMeHa B pacTBOPaXx 3JIEKTPOJIUTOB:
cysnbdara meau(Il)

M IEJI04YH, Kap6oHaTa HATPHUS U COJISTHOM KUCJIOTBI, peaKLHsl

HeﬁTpaJ’lH3auHH MeXxAy ruIpOKCUAO0M KaJlud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTHYeckas paboTa:
Ne 1. PemreHue akciepyuMeHTa/IbHbBIX 33/ja4 110 TEME.

BeruuciieHus1
— I10 YpPaBHEHUSAM XUMHUYECKUX peaKL Ui

PacKkpbIBaTh CMbIC/I U3y4YaEMBIX MIOHSTHH, @ TAK)XKE CMBIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C OMTOPOM Ha CXEMBL.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IIOMOLIbIO ITejiarora.

CocTaBJIAATb YPaBHEHUS JUCCOLMALMU KUCJIOT, lleJI0YeH U COJIeH, TOJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUS XUMUYECKHUX PeaKIIMi HOHHOTO
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, [ieJ1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepUMeHTa
1ocJjie npeJiBapuTeNbHOM paboThl.

CrnepoBaThb npaBuiaM 6€30IacHOM PaboThl B IJaGOPATOPUH IPU
HCIO0/Ib30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHHUSA 10, KOHTPOJIEM
nezarora.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHaJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHH T0cjIe
Npe/BapUTEIBHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCIel0BaTebCKOM e TeJIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
rocJie KOHCY/IbTallMH C IeZjaroromM.

Paspen 2. HemeTa/l/Ibl M MX coeJMHEHMA (25 )
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Tema 3. O61as
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE /1Jisi HUX CTENeHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BellleCTB — rajoreHoB. XMMHYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMogeicTBHeE ¢ MeTa/VIaMH, HeMeTa/lIaMU (BOZOPOJIOM U
KHucaopogoMm),*menodamu*). XinopoBogopos. CosstHast KUCJIOTa,
XMUMHUYeCcKHe CBOMCTBa, *nosyyeHue*, npumeHeHue. KauecTBeHHble
peakLM{ Ha raJIoreHu/i-uoHbL. */leficTBHe XJI0pa U XJIOPOBOLOPOAA
Ha OpraHM3M 4eJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/€HHUE B
npupose.

JleMOHCTpanumu
BH,E[GOMaTepI/IaJlbI: raJIoreHbl U UX COeJUHEHHUA.
06pas1bl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI
JlaGopaTOPHBIH OIIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3yYeHHe eé CBOMCTB.

BbruyuciieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

OO6BSCHATD 061L1I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJIJIOB U UX
coeJIJMHEHUH B Ipe/ieJiaX MaJIbIX IEPHUO/I0B U JIaBHbIX O/IPYII
[leproguyeckoil cucTeMbl XMMUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCI0JIb30BaHHEM CXEMbI.

XapakTepu3oBaTh ¢pU3NYECKHEe U XUMUYECKHEe CBOMCTBA IPOCTHIX BELeCTB
rajioreHoB (Ha MpHUMepe XJIopa) U CJIOKHBIX BelleCcTB (XJI0POBOJOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJTyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
NPUPO/ie U XKU3HH YeJI0BeKa MOoC/Ie CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHU/-MOHBI B paCTBOPE C UCNOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKI[M{ HAa aHUOHBI".

[I1aHMPOBATh U OCYLIECTBJATH HA MPAKTHKE XUMUYECKHEe SKCIIEPUMEHTBI,
MPOBOAUTH HAGJIIOIeHUs, IeIaTh BBIBOAbI 110 PE3y/IbTaTaM 3KCIEPUMeHTa
1ocJie Ipe/iBapUTebHON PaboThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKUX
3sieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHU (6 4)

0611as xapakTepuCcTUKa 31eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE J/Is1 HUX CTeNEeHU
okucenus. CTpoeHHe U GU3NYECKHe CBOMCTBA NPOCTHIX

BeleCTB — KHUCJIOPO/ia U CEPHIL.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3aumoielicTBYE C HEMeTalJIaMH - BOJOPO/IOM U
KHMCJIOPOJIOM, MeTa/lJlaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOH kucJoTaMU. CepoBoIOPOJ, CTpOeHHE, PU3HUECKHE

O6'bSICHATDL 061111ie 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4€TOM CTPOEHHS UX AaTOMOB C OTIOPOH Ha cxeMy "U3MeHeHuUe paZinycoB B
noArpymnmnax".

XapakTepusoBaTb pU3NYECKHE
Y XUMHYeCcKHe CBOWCTBA MPOCTOTO BelllecTBa Cepbl U €€ coeIMHEeHUH
(cepoBOZOPO/IA, OKCHAOB CEPBI, CEPHON KUCIOTHI, Cy/IbHATOB), CIOCOGHI UX
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U XMMUYECKHE CBOMCTBA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHHd, NIpYUMEeHeHWue U 3Ha4YeHHe B IpUpoJe U XKU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCU0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KHCJI0Ta, U3UYecKHe U XUMUYecKHe CBOMcTBa (061ue KakK OnpefiessTh HaIM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeJCTaBUTeIs KJacca KUCJIOT U *crienuudeckue™®), npuMeHeHne. | OOGBACHATb CYLHOCTb 3KOJIOTMYeCKUX NPO6JIeM, CB3aHHBIX C IepepaboTKON
CepHHuCTasA KUC/IOTA. coeJMHEHUH cepbl IT0C/Ie CTPYKTYPUPOBAHUSA MaTepuUaJa.

*XuMHYecKue peaklyy, Jexaliye B OCHOBE IPOMBIIIJIEHHOTI'O [I1aHMpPOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe SKCIIEPUMEHTBHI,
crnoco6a MoJiy4eH!sl CEpHON KUCIOTBL. ANnapaThl U IPoTeKallie B NPOBOJUTD HAOJIIO/IEHHUS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.
HUX Ipolecchl (Ha IpyuMepe MPOU3BO/CTBA CEPHON KUC/IOTHI).* CnenoBaThb npaBusiaM 6e30IacHOM paGoThl B 1ab0OpaTOPUU NPU

CoJtu cepHOH KHMCJIOTBI, Ka4eCTBEHHAs peaKLUs Ha Cy/1bdaT-HOH. HCI0/Ib30BAaHUH XMMHUYECKOH TOCY1bl U 060PYL0BAaHHUSA 10/, PYKOBO/CTBOM
HaxoxzeHue ceprl ¥ eé coeiMHEeHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpYXarollel cpeibl CoOeIMHEHUAMH Cepbl [Ipou3BOAUTb BBIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHAM [0 aITOPUTMY.
(KMCIOTHBIE J0XK/H, 3arPSI3HEHHEe BO3/lyXa U BOJJ0EMOB), CIIOCOObI Hcnonb30BaTh NpY BLINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,

ero npeAoTBpalleHus.* crnpaBo4YHble MaTepuaJbl ([lepuojuyecKyro CUCTEMY XMMHYECKUX

anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJe, 3JIEKTPOXUMUYECKUH psJ, HAaPsSXKeHU N
MeTaJljIoB).

HWcnosib30BaTh NpU BBINOJIHEHUH YIEOHBIX 33IaHUI U B IIpolLiecce

JleMoHCTpanum
Kosneknuu (BuseoMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yrinBaHMe caxapa NoJ JeHcTBHEM KOHIEHTPUPOBAaHHOU CepHOH

KHUCJIOTBI. o

HCC/IeJ0BATEbCKOH eI TeIbHOCTH HAYYHO-NIOMYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOI0 COZIEPXKaHus, CIPAaBOYHbIE MaTepUaJibl, pecypchbl MHTepHeTa
Jla6opaToOpHbIE OMbBITHI: [0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHUe cy1bdaT-HOHOB.

B3anMogelcTBre pa36aBJeHHON CEPHOM KUCIOTHI C IUHKOM.
BbluuciieHus

110 ypaBHEHUAM XUMUUYECKUX peaKL UK

36




Tema 5. O61as
XapaKTepUCTHUKA XUMHY€ECKUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEHUA
(74)

061as xapakTepucTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpoJe, PU3ndecKkue U XUMUYeCcKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHMaK, ero ¢pusnyeckue U XMMHUYeCKHe CBOUCTBA, N0JIy4eHHe U
npuMeHeHue. CoIM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakus Ha HOHbI aMMOHHUS.
A30THas KUCJI0Ta, eé Gu3nyecKre U XUMUYecKre cBoicTBa (061ue
KaK Npe/ICTaBUTeJIsd KJIacca KUCIOT U *cnenupunyeckue™).
*A3oTHCTasA KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B KayeCcTBe MUHePaJIbHbIX y106peHHil.*

XuMHYecKoe 3arpsi3HeHNe OKpy»Kalollel cpe/ibl COeIMHEHUAMHU
a30Ta (KUCIO0THBIE JOXK/H, 3arpsi3HeHHe BO3/[yXa, TOYBbI U
BOJI0EMOB).

docdop, *aymnorponHble Mogudukanuu pocoopa*, pusnueckue u
XUMH4YecKre CBOUCTBa.

Oxcug pocoopa(V) u pochopHas kuciaora, prusuyeckue u
XUMUYECKHe CBOUCTBA, *nosiyyeHue.* *KayecTBeHHast peakuus Ha
docdaT-noHbL*

*WUcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX y006peHH.*
3arpsisHeHUe NPUPO/IHBIX BOJOEMOB pochaTaMu.

JleMoHCcTpanuu
Kosnekuuu: pocdop u ux coeuHeHUs.
B3sanmojeiicTBre KOHLLEHTPUPOBAHHOM a30THOM KUCJIOTHI C Me/ibIO0.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl

JlabopaTopHbIE ONbBITHI:

1. BsauMoelcTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMU a30THBIX U GOCPOpHBIX yA0OPEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHus1
110 YPaBHEHUSIM XUMHUYECKUX peaKLui

OOG'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMUCTB 3j1eMeHTOB VA-
IPYIIbI U UX COEJMHEHUHN C yYETOM CTPOEHHS UX AaTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHe CBOWCTBA NPOCTHIX BElEeCTB
azoTa ¥ pocdopa U UX coeAMHEHUH (aMMHaKa, CoJIed aMMOHMUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX MOJTyYEHHUs, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HU YeJIOBEKa C UCI0/Ib30BAHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U GochaT-HOHBI B PACTBOPE C UCIOIb30BAHUEM
Ta6nLbl "XapaKkTepHble peaKi Ha KATHUOHBI U aHHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C HAX0XKeHHUEM
coeaHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpefe.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOI€HHUS, [ie1aTh BbIBOJbI 110 pe3y/ibTaTaM dKCIepU-MeHTa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.

[Ipou3BOJUTb BEIYUCIEHUS 110 XMMUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpHU BHINOJHEHUH yUeOHbIX 3aJaHUH TEKCThI y4e6HUKA,
CIpaBOYHbIE MAaTepHaJIbl (IEPUOUYECKYI0 CUCTEMY XUMUYECKUX
anemeHToB /l. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH psiJi HAanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BbINOJHEHUH Y4eGHBIX 33/laHUH U B IpoLiecce

UCCJIEI0BATE/bCKOM JIETEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEpHETA
10CJIe KOHCYJIbTALUH C [Te/JaroroM

Tema 6. O61asA xapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynisl.

Yryiepos ¥ KpeMHMH M MX

Yruepoga, aJIoTpoIHble MoJUGUKAL UK IrpaduT, a1Ma3.
B3anMogelcTBYe ¢ MeTa/lIaMH, HEMeTaJlJIaMH,
KOHLIEeHTPHUPOBAaHHBIMH a30THOH U CEPHOH KHCJI0TaMH,
pacnpocTpaHeHHe B IpupoJe, dusnyeckre U XUMUYECKHe

OO6'bSICHATDL 0011I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEJUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHE U XUMHUYECKHe CBONCTBA IPOCTHIX BEIECTB
yTJiepo/ia U KpEMHHS U UX COeINHeHUH (OKCHU/IOB YIJIepoAa, YyroJIbHON
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coeJMHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryiepoia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOH KHUC/IOTHI,

(84) Okcuzpl yriepoja, ux Gusnyeckre U XMMUYECKHUE CBOMCTBA, UX CHUJIMKATOB), CIOCOOBI UX MOJIYYEHHUSs], IPUMEHEHHE U 3HaYEeHUE B IPUPOie
JleiCTBHeE Ha KHMBble OPraHMU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIOBeKa.
*JKoJIornyeckue Npob.JieMbl, CBsI3aHHbIE C OKCUZOM yriaepoaa(IV); OnpefiessiTb KAPOOHAT- U CHUJIMKAT-
runoTesa rj06aJpHOr0 NOTEINJIEHUA KJIMMaTa; TapHUKOBBINA HOHBI B pacTBOpe.
addexT.* OGBSICHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAXOXKeHHeM
YrosibHas KMCJIOTa U €€ coJd, UX GU3NYeCKHe U XUMHUYeCKHe YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOMCTBA, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakLus Ha WinrocTpupoBaTh B3aUMOCBS3b HEOPTaHUYECKUX COeJUHEHUH yriepoJa u
KapOOHAaT-MOHBL OpraHUYeCKHX BeleCTB M0/, PYKOBOJCTBOM yYHTeJIA.
*[lepBoHa4aJIbHbIE IOHATHA 06 OpraHMYECKHX BellleCcTBaX KakK o [I1aHUPOBATH U OCYILECTB/IATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
coeJJMHEHUSX yTJIepojia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHUS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHATHE 0 6GMO/IOrMYECKH BaXKHBIX BellleCTBAX: XKHUPaX, 6eJIKax, nocJie npesiBapuTebHOM paGoThL.
yrJjieBojiax. MaTepua/ibHO€e eIMHCTBO OpraHUYeCKUX U CnenoBaThb npaBusiaM 6e30MacHOi paboThl B 1ab0OpaTOPUU NPU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.
*KpeMHuH, ero pusnyeckre U XMMUYECKHe CBOHCTBA (Ha puMepe Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IEHCTBUSA C MeTa/lJIaMU U HEMeTaJlJIaMH), oJIydeHue U crnpaBoYHble MaTepuaJbl ([lepuoUyecKyro CUCTEMY XMMUYECKUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /I. U. MeH/jesieeBa, TAaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeaMHeHUs KpeMHHUs B pupoje. O61Ke peicTaBaeHUs 00 OCHOBAHUH U COJIEN B BOJE, 3JEKTPOXUMHUYECKUH Psiji HAPSDKEHUH
okcuje kpeMHus (IV) v KpeMHHeBoOM KucaoTe. CUIMKATBI, UX MeTaJlJIOB) NOCJIe KOHCYJIbTAI[MH C 11eJaroroM.
HCI0JIb30BaHUeE B ObITY, MeAULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpOUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Iel0BaTEIbCKOM 1eSITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
[IleMeHT, 6eTOH, Xesie306eToH. [Ipo6ieMbl 6e30macHOro XMUMHYECKOT0 COJiepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
MCI0JIb30BaHUS CTPOUTENbHBIX MaTepPHaJIOB B TOBCeJHEBHOM rocJie KOHCY/IbTallMH C eZjaroromM.
YKU3HU.*
JleMoHCcTpanum
Mogiesv KpUCTaJINYECKUX PELIETOK aliMa3a, rpaduTa, MOJIEeKyJIbl
dysepena.
Apcop61ysi pacCTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAs POMBIIIEHHOCTE.
Mopsesnv MoJIeKyJ1 OpraHUY€eCKHX BEILECTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOPHBIN OINBIT:
KavecTBeHHas peaklus Ha KAp6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [Tosiy4yeHHe yryIeKUCI0ro ra3a v U3y4yeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue akcneprMMeHTaNbHbIX 3374 10 TeMe «HemeTasnbl».
BoeruMciieHus
10 YpaBHEHUSIM XHMHUYECKHX PeaKIUH, ecJiv OJJUH U3 peareHToB
JIaH B BH/le BOJHOTO pacTBOpa C U3BECTHOM MacCcOBOM Jj0Jiei.

Pasgen 3. MeTa/ibl 1 uX coeguHeHus (20 4)
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Tema 7. 061ue cBO¥icTBa
MeTaJlJIOB
(44)

0611as1 XapaKTEPUCTHUKA XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHH UX M0JIOKEHUsI B [leprHoAMYeCcKOl CHCTeMe XMMUYECKUX
aneMeHTOB /I. . MeHzieieeBa ¥ cTpoeHUsi aToMOB. CTpoeHUe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTaJlJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JJIeKTPOXUMHUYECKUH psif
HanpsDKeHUH MeTasloB. PU3nyecKue U XMMHUYeCKHe CBOWCTBA
MeTaslI0B. *O61ue crioco6bl oJTyYyeHHs: MeTaslIoB. [loHsTHE 0
KOPPO3HMH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aLUThI OT KOPPO3HH.
CriaBel (CTasb, YYTYH, AIOPATIOMUHUH, 6POH3a), UX NPUMeHEeHHe B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoOMJIeHHE C 06pa3uaMM M€eTaJIJIOB U CIIJIaBOB, UX
$U3UYEeCKUMH CBOHCTBAMM.

Mopenu KpUCcTaJIMYeCKUX PelETOK MeTaslJ0B.
BujieomaTepuasibl: KOppO3Usi METAJLJIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaTopHbIE OMbBITHI:

O3HakoMJieHHe c 06pa3laMHy CIJIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIMH MeTaJ/la C KUCJIOTOH OT NIPUPOAbI
MeTasla.

BbluyuciieHus
— 110 ypaBHEHUSIM XUMHUYECKUX peaKLUM, eciu OJWH U3 peareHTOB
COZLEP>KUT NPUMecH

PacKpbIBaTh CMbIC/ U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH MOHATUSA MPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [IpeBpalleHUH.

OGBSACHATD 06111ie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOVCTB 3JIEMEHTOB-
MeTaJJIOB U UX COeJUHEHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapakTepu30BaTh CTPOEHNE METAJIJIOB, 001He GU3NIEeCKHEe U XUMUYECKHe
CBOMCTBaA MeTaJlJIOB.

XapakTepHu30BaTh 061He CIOCOOBI NOJYYEHHs METAJJIOB IIOCTIe
CTPYKTYpUPOBaHUS MaTepHasa.

CrnenoBaTb nNpaBuiaM 6e30nMacHON paboThl B JIJAOOPATOPUU NPU
HCI0JIb30BAaHUU XUMHYECKOU OCY bl U 060pyJ0BaHUS.

[Ipou3BOAUTE BBIYUCAEHHUS [10 XHMUYECKUM YPABHEHHUSM.

HWcnosib30BaTh NpU BHIOJIHEHUH YUe6OHBIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepHuasbl ([leproandecKyto cCHCTEMY XUMUYECKUX
anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAaPsHXKeHU N
MeTaJljIoB).

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B ITpolecce
HCC/IEe/]0BATENbCKON AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COZeprKaHuUs, CIIPaBOYHbIE MaTepHaJbl, pecypchl UHTepHeTa
MocJie NpeiBapUTENbHON KOHCYJIbTALMH C II€JaroroM
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Tema 8. BaxkHeHIIHe
MeTaJLJIbl U X COeIMHEeHU
(164)

Llenounbie MeTasbl [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeHzesieeBa, CTpoeHHe aTOMOB.
HaxoxJieHue B npupoze.

dusnyeckre U XUMUYECKHE CBOHCTBA (Ha IpUMepe HAaTpUs U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHUe
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

llesiouHO3EMeE/IbBHBIE METaJlJIbl MAarHUM U KaJIbLIUM, CTpOeHHe
aToMoB. [TosioxxeHnue B [lepuoandeckod cucTeMe XMUMUYECKUX
asieMeHTOB /I. U. MeHzesieeBa. HaxoxieHue B npupoze.
duznyeckue U XMUMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUS
Kanbus (OKCUZ, ruApoKcuz, con). *XKEcTkocTb BoAbI ¥ CIOCO6BI
eé yctpaHeHHs.*

Amomunuil. [losoxxeHue B [leprofnyeckoi cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHzeseeBa, cTpoeHre aToMa. HaxoxgeHue B
npupoge. Pusnueckue u XMMU4eCKue CBOUCTBa. AMdoTepHbIe
CBOWCTBA OKCHJA U TUAPOKCHA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[leproanyecKoi cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. U. MeHpeneeBa, ctpoenue atoma. Haxox/eHue B npupoje.
dusuveckre U XUMUYeCKUE CBOUCTBA. OKCUBI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCTpanum

B3auMmogelicTBUe HAaTPUS C BOAOM.

OkpaliuBaHue JIaMeHW HOHAMU HAaTPHs U KaJlusl.
OxpauMBaHue MJIaMeH! HOHAaMH KaJIbLIUsl.
Bsanmo/ielicTBre OKCH/Ia KalbIHs C BOJOH.
BujieoMaTepuasbl: rTOpeHHe Kese3a B KUCJI0PO/Je U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThI
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMH aJIFOMHUHUSA U €T0 CIIJIaBOB.
AMdoTepHbIe cBOMCTBA TUAPOKCU/A AJTIOMUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[TpakTHYeckue paboThI:

Ne 13. PemeHne akcneprMeHTa/bHBIX 33/1a4 110 TeMe «MeTaJsLibl».

BeruuciieHust
10 YPaBHEHUSIM XHUMHUYECKUX peaKL U .

OG6'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1IEMEHTOB-
METAJIJIOB B IPyININax ¥ UX COEAMHEHUH C yU6TOM CTPOEHHS UX aTOMOB.

XapaKTepu30BaThb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
METaJIJIOB U X COeJUHEHUH (OKCH/0B, THAPOKCH/IOB, CoJIei) c omopoi Ha
CxeMy, CIoco6bl UX IOJIyY€eHUs, TPUMeHeHHe ¥ 3HaYeHNe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO Ka4eCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJlbILIVis, aJIIOMUHUS, IMHKA, XKeJie3a (2+), )kesie3a (3+), Menu (2+) ¢
WCI0JIb30BaHKeM TabJInIb] "XapaKTepHble peaKlMX Ha KATUOHBI".

[I1aHUpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHYECKHe SKCIIEPUMEHTBHI,
NPOBOJUTD HAOJIIO/IEHHS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaTh npaBu/iaM 6e30MacHOM paboThl B 1abOpaTOPUU IPU
HCII0JIb30BAHUU XMMUYECKOH NOCYy /bl U 060PYyJOBAHHUA.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHaJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh MY BbINOJIHEHUH YYe6GHBIX 33/JaHUH U B IpoLecce
HCCJIEeI0BATENbCKOH JIEATENbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHUYECKOT0 COJIEPXKaHus, CIPaBOYHbIe MaTepHabl, pecypcbl MHTEepHeTa
HocJle IpeJBapUTeJbHON KOHCYJIbTALUH C IeAaroroM

Paszzes 4. XuMusa U oKpykamwias cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B >)KU3HU
YesioBeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BeLI_[eCTBa W MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesioBeKa. XUMUSA U 3/10pOBbLE. Be3omnacHoe
HCII0JIb30BaHHE BEelleCTB U XUMHWYECKUX peaKL{I/II\/‘I B 6bITy.

XapaKTepH3OBaTb POJIb XUMHUHU B pA3JINIHBIX cc])epax AeATeJIbHOCTHU moaeﬁ,
OCHOBHbI€ BelleCTBa U MaTepHaJibl, IpDpUMEHAEMbI€ B })KU3HU COBPEMEHHOT' O
YeJIoBEeKa.
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(34)

[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YTrosib, HPUPOAHBIH a3,
HedThb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U
HPOMBILIJIEHHOCTH.

OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHre
OKpY>Karoluel cpesibl (Ipesie/IbHO JONMyCTUMas KOHLEHTpaus
BewectB — [1J1K).

PoJib XMMHUH B pellleHHuH 3K0JIOTMYeCKUX npobsieM.*

O6BACHATD yCa10BUA 6e301aCHOr0 HCI0Jb30BaHUS BeleCTB U XUMHWYECKHX

peakuui B GbITY.

AHaJII/ISI/IpoBaTb U KpPUTUYECKH OLIEHUBATDb HHCl)OpMaL[I/I}O O BJIMAHHUH
MNPOMBIIIJIEHHOCTH, CEJIbCKOTO X035IMCTBa, TpaHCIIOPTa U p. HA COCTOAHUE

OKpY>Karoluel cpesibl.

YMeTb 0Ka3bIBaTh NMEPBYI0 MOMOILb IPYU XUMHUYECKUX 0XKOTaX U OTPABJIEHUAX.

[IpyHUMATB yyacTHe B 00CYK/J€HUH NPO6/IeM XMMUYECKOH U 9KOJIOrMYeCKOH
HalpaBJIeHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO TO3ULMIO 10 TPo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0poX Ha MHPOPMaIHIO U3
y4yeOHHKa U CIpaBOYHble MaTepHabl, pecypcel HTepHeTa.

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne ara udposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A tp
n/n Bceero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb XUMUN B KU3ZHA 1 bu6mmoreka [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIAaX MO3HAHUS B XUMHUU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl bu6mmoreka [JOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencuue
5 CI\feceﬁ (Ha I/II;VIC € OYUCTKHU n(fllaa €HHOI 1 bubmorera [JOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI H MOTIEKY b1 1 https://m.edsoo.ru/ff0d2a6c
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; XuMH4YecKue 31eMEHThl. 3HAKU (CUMBOJIbI) bubmuorexa [JOK
XUMHUUYECKHUX IJICMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cOXKHBIC BEIIECTBA bubmorera [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUEHUE bubmorexa [JOK
YIIPHOC Y https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuaeckas hopmyiia BaJ'IeHTLEOCTI) bubmorexa [JOK
PMYJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX DJIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1oJ1s1 XUMHYECKOI'0 3JIeMEHTA B bu6mmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. MosnsipHast bubnnoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 Du3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
16 IIpu3Haky U yciioBUs POTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PeaKkui https://m.edsoo.ru/ff0d3al6
17 Brrancnenus konmmaecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPABHEHUSM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peakIiui
18 (coe I/IH(IG)DHI/ISIH A3JI0KEHUS 3a1\12e eLII{mI bubmorera [JOK
8 P > SAMCTICHIT, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukiIoneaucT. O0o0IeHne n Bubmiorexa IJOK

cUcTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/ff0d40c4
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KonTtponsnast padora Nel o treme

bubmuorexa [JOK

2
0 «BelecTBa 1 XUMHUYECKHE PEAKLIMNY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMeck rasos. CocTaB Bo3ayxa.
21 KI/IC?'I}(]) Ol — DJIEMEHT U IIPOCTOE BeHYCCTBo Bubmzorexa HIOK
POA p m : https://m.edsoo.ru/ff0d448e
O30H
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa [JOK
PO 1 - TOP ' https://m.edsoo.ru/ff0d4614
[NousaTie 00 okcUmax
Croco0Bb! MOJIYYEHNS KUCIIOPO1a B
23 j1aboparo I/H/Iﬁ o OMBIIHJIerH(iTI/I Bubmzorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoii 3 PeKT XMMHYSCKOH peaKInu,
24 [IOHSITHE O T(i)q)MOXI/IMI/IIIeCKOM paBHeL:IHHH Brommozexa [OK
P M ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUCCKHUX PEAKIIHIX
Tomnuso (He(dTH, Yrojb U METaH).
25 3ar $I3H€}EI/I€(1];O3 yxa CIIOCOOBI lro Brbmiorexa IJOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBpAICHUS
[Ipaktrueckas padora Ne 3 mo Teme
26 «1P[0J'I yeHHe 1/112061/1 aHWe KHUCIopoaa bubmorexa [JOK
y o P poa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
7 Bonopon — aneMeHT 1 MpocToe BELECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
29 TTonsarue o KUCIOTAX U COIISIX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI moTy4eHust BOA0poia B bubnuorexa [JOK

nabopaTtopuun
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[IpakTuueckas padora Ne 4 o reme

bubmuoreka [JOK

1 11
3 («LROTyHeHIe 1 CO(EHpaHHe BOAOPOAA, https://m.edsoo.ru/ff0d4f42
H3Y4YEHHUE €r0 CBOHCTBY»
. " bu6mmoreka [IOK
2 M . A
3 OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBa
33 BCII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa LIOK
n . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MU 00BEMY
Brruncnenus 00EMOB ra3oB 110 YpaBHEHHIO
34 €aKI[H{ Ha OCHOBE 3aKOHA 06Léi]4]i{mx bubmorexa [TOK
pealiin 1e https://m.edsoo.ru/ff0d5708
OTHOIICHUM Ira30B
35 du3nyecknue U XUMUUECKHE CBOMCTBA BOJIBI bubmmorexka [IOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklieHHbIe 1
37 Heli[acm epHHHe paCTBO Bl MaICHCOBasI oISt bubmnorexa [IOK
H PacTBOPEL. A https://m.edso0.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
«lIpurorosieHue pacTBOPOB C bubnnoreka [JOK
38 .. . N
onpenenEéHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTpoasHnas pabora Ne2 no teme bubnnorexka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KnaccupuKaius, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHne n XUMHUYECKHE CBOMCTBA
y Bu6moreka [OK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJIOB

44

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue 1 XuMHUYECKHE CBOMCTBA bubnunoreka [HOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yenue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmorera [JOK
Y https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, CIocoOb bubnnoreka [JOK
46 o
MOJTY4YEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJ1acChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
I'enernueckas CBsA3bp MEXKY KiIacCaMu bubnuorexa [JOK
48 .
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O0o00mIeHre U cucTeMaTU3aIus 3Ha
HICHHE 1 CHOTEMATHSAIT SHAMHT https://m.edso0o.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCHEBHBIG Knr;ccm HEOPTaHUYECKUX bubmiorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XI/II\I/)II/ILICCKI/IX 3JIEMEHTOB ?IOHH?I/IG 0 bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepuoanueckas
52 CI/I(E[eMJz XUMHUYECKHIX BHGMGETOBIL " bubmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepromapl, TPYIIITEI, TOATPYIIIIHI bubmorexa LIOK
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Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.

bubmuorexa [JOK

>4 H3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB
55 BJIGPMCHTOB ITe I/I]i) ndeckoit cucremsr J{. U bubmorexa [IOK
proa T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
P P . bubmmoreka [JOK
56 ero nosuoxeHuro B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUSA HayKHu U ipakTuku. /. 1. bubnnoreka [JOK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas Xumudeckas CBsI3b bubmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast monsipHast XMMUYECKasi CBS3b bubmorera [JOK
P https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenmoysspHas XuMHU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp okucneHia https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnoreka [JOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN bubmorera [JOK
https://m.edso0.ru/00adb076
65 KonTtponbhast padora Ne4 o reme bubnnorexka [JOK
«Ctpoenue aroma. XUMHUYECKas CBSA3b) https://m.edso00.ru/00adb486
66 PesepBuslit ypok. O0o0uieHue u bub6nuorexa [IOK

cUcTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00adb33c
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67 PesepBHeiil ypok. O6o0IIeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O6001IeHNE 1 1 bubnunoreka [HOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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