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I[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabouas nporpaMma Mo XUMHM JJi1 00y4YaroIIuXcsl C 3aJepKKON
ncuxuyeckoro pazsutus (mpanee — 3I1IP) Ha ypoBHEe OCHOBHOTO 0011€r0 00pa3oBaHUS
NOArOTOBJIEHa Ha ocHoBe DenepalibHOrO0 TOCYAAPCTBEHHOIO0 00pa30BaATENbHOIO
CTaHJapTa OCHOBHOTO oOmero oopazoBanusi (IIpukaz Mwunnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287) (mamee — ®I'OC OOO0O), denepanpbHON aganTHPOBAHHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus JJisi 0Oy4aroIIuXcs €
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 370poBbsa (IIpukaz Munnpocsemenus: Poccuu ot 24
HOs10pss 2022 1. No 1025), denepanbHoil paboueil mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi 1o ydyeOHOMy mpenMery «Xumus», DenepanbHOM MPOTPAMMBbI
BOCIIUTAHUS, C YYETOM paCIpEACNICHHBIX TI0 Kjaccam MPOBEpSIeMbIX TPeOOBaHMA K
pesynbpTaTam ocBoeHHs DenepaabHON aganTUPOBAHHON 00pa30BaTEIHLHON MPOTPAMMBI
OCHOBHOTO 00mIer0 00pa3oBaHUsA i1 OOydYaOIUXCS C 3aJACPKKON MCHXUYECKOTO
pa3BUTHS M BJEMEHTOB  COJEPKAHMS, MPEACTABICHHBIX B YHHUBEPCAIBHOM
koaudukarope no xumun, KoHueniuu npemnojiapanus yueOHOro npeaMera « XuMus» B
oOpazoBaTenbHbIX opranuzanuax PO, peanusyronmx oCHOBHbIE 00111€00pa30BaTeIbHBIC
IPOTrPaMMBl.

[Iporpamma no xumuu pa3padoTaHa C LENbI0 OKa3aHUSI METOAMYECKONW MOMOIIH
YUHUTEIIO B CO3/IaHUU paboyel mporpaMmbl 1o y4eOHOMY MIPEAMETY.

YyeOubii  mpeamer  «XUMHUS»  BXOIUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEAMEThY. B cucTemMe ecTeCTBEHHOHAYyYHOTO 00pa30BaHUS
XUMUS KaK y4eOHBIM IPEeIMET 3aHUMAET BaKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBAaHNY HAYYHOW KAPTUHBI MHpA, CO3JaHUM OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOIMMBIX ISl TIOBCETHEBHOM JKU3HU, HABBIKOB 3J0POBOTO M 0€30MacHOrOo s
YeJIOBEeKa W OKpYy)Karoled ero cpeasl oOpa3a JKHM3HHU, a TaKXKE B BOCIHUTAHUU
JKOJIOTUYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHUsT XUMHUHU CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOmo/leHneM MpaBuyl  0Oe30MacHOM padOThl NpPH  BBIMNOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTa, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€H XUMHUU C IPYTUMHU MpeaMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaeT B c€0si OCHOBBI HEOPTAHUYECKOW U OPraHUYECKOU XUMHUH.
['maBHOM ueel mporpaMMBI SIBIISIETCA cO3/1aHne 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUN
0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOILIEH BO3pacTy OOYyYarOlIUXCS U UX
0COOBIM 00pa30BaTEIBHBIM MOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeACTaBIECHbl OCHOBOMOJIAraIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKIKOYAIOIIME W3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOHCTB OT CTPOEHHs, NPOrHO3UPOBAHHE CBOMICTB BEILECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX NPEBPALLECHUM U ITyTE€H YIIPABICHUS UMH
B LIEJISIX MMOJIYYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyo OCHOBY M3YYEHHUS] HEOPTaHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJEKyJisipHOoe yueHue, llepuoamueckuii 3akoH J[.MI. MengeneeBa ¢ KpaTKumu
CBEJIEHUSIMU O CTPOCHHM aToMa, BUIAX XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKITUH.



B u3yuenuu kypca 3HauMTEIbHAS POJIb OTBOJUTCS XMMHUECKOMY 3KCIIEPUMEHTY:
IOPOBEJCHUIO TPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, ONHUCAHUIO PE3YJIbTATOB
YUEHHYECKOTO SKCIEPUMEHTa, COOJIIOJICHUI0O HOPM M TIpaBuil Oe3omacHoil padoThl B
XUMHYECKOM J1abopaTOpHH.

Peanuzamnus ganHo#i mporpaMMebl B Ipoliecce 00ydeHus MO3BOIUT 00YYarOIIMMCS
c 3I1P ycBOUTH KITFOYEBBIE XUMUYECKNE KOMITIETEHIIUHU U TIOHATH POJIb M 3HAYEHUE XUMHUH
Cpelu IPYTUX HayK O MPHUPOJIE.

N3yuyenne xumuu crnocoOCTByeT (OPMHUPOBAHHUIO Yy OOYHYAIOMIMXCS HAYYHOIO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJ0B (HAOIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHKE), OCBOCHHIO MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHHUI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA3AX ¢ penMeTaMu « OKpY KAt MUpP»,
«Duzuka», «buonorusy, «l'eorpadpus», «Marematukay U GOpMHUPYET KOMIETEHIIUH,
HE0OXO0IUMBbIE TSI MPOIOHKEHHS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne XuMuM CHOCOOCTBYET pa3BuTHIO Yy oOydarommxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaXkeHUs, (YHKIMOHAJIbHOW  TI'PaMOTHOCTH, yMEHHMS
BOCIIPUHUMATh U KPUTHUECKH AaHATU3UPOBATh HHQOpPMAIIMIO, NPEICTABICHHYIO B
pa3nuuHbIX GopMax. 3HAYUMOCTb IpeaMeTa JUIsl Pa3BUTHUS JKU3HEHHON KOMIIETEHIIUU
oOyuaronquxcst ¢ 3IIP 3akmrodaercs B YCBOGHHMM OCHOBbI XUMHUYECKHUX 3HAHUH,
HEOOXOIMMBIX [IJIsl TIOBCETHEBHOW XW3HW; HABBIKOB 3J0POBOTO M 0€30MacHOTO s
YelloBeKa M OKPYXAloIIe ero cpeapl oOpasa Ku3HU; (POPMHUPOBAHUHU SKOIOTHUECKON
KYJBTYPBHI.

[IporpaMma oTpaxkaeT cojep)KaHhue OOydYeHHUs MpeaAMeTy «XHUMHS» C y4eTOM
0co0bIX 00pa3oBarenbHbIX noTpedHocTelt oOyyvatouuxcst ¢ 3I1P. OBnanenue y4eOHbIM
npeaMeToM «XUMUs» MPEJICTABISAET ONPENEICHHYI0 TPYAHOCTh JUIsl 00ydYaroIlmxcs ¢
3IIP. 310 cBsi3aHO C OCOOEHHOCTSIMU MBICIUTEIBHON NIEATETLHOCTH, MEPUOIUUECCKUMU
KOJI€OaHUSIMU BHUMAaHMSI, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIEeTo 3amaca
3HAHUW, TOHM)XCHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHS.

s mpeononeHuss TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeaMeTa «XHUMHES
HeoOXoanMa afanTtanus o0beMa U xapakrepa yueOHOro MaTepuasia K Mo3HaBaTelIbHBIM
BO3MOKHOCTSIM JTAHHOW KaTErOpHH OOYYaromIMXCs, Y4eT UX OCOOCHHOCTEH pa3BUTHS:
UCTIOJb30BAaHUE ANTOPUTMOB, BHYTPUIPEAMETHBIX M MEXIPEIMETHBIX  CBSI3EH,
MIOCTENEHHOE YCIOKHEHNE N3y9aeMOro MaTepuaia.

[Ipy wu3ydyeHHH XWMHU HEOOXOAMMO OCYIIECTBISATh B3aMMOJCHCTBHE Ha
IIOJINCEHCOPHON OCHOBE.

Teopernueckuii MaTepual PEeKOMEHIyEeTCS H3ydaTh B IMPOIECCE MPAKTUYECKOU
JesTeNbHOCTU. BO3MOXKHO BBIJIEJICHUE OTACIbHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBSA3H CO
CIIOKHOCTBIO aHanu3a Tekcta oOydaromumucs ¢ 3[IP. Opranuyeckoe eIMHCTBO
IPAKTUYECKON U MBICIUTEIBLHON JEATEIBPHOCTH OOYYarONIMXCsl Ha YPOKaX XUMHUU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO OAa3UCHBIX XUMHUYECKHX 3HAHUHN U
ymenuil. Ocoboe BHUMAaHUE NMPU U3YYCHUHM XUMHUU YAENAETCS U3YUCHHIO «CKBO3HBIX)
HNOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3agaun n3y4eHus yaeOHOTO NMpeaMeTa « XUMHUSD)



O6mue 1enu wu3y4deHus Yy4uyeOHOro rmnpeamMeTa «XUMHUS» NPEJCTaBIECHb B
denepanpHO  paboueld mporpamMmMe OCHOBHOro obOmiero oOpa3oBanus. OHH
AKTyaJIM3UpPOBaHbl C YYE€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOT'O OOIIETO
00pa3oBaHusl, HANPaBIECHHOCTU OOYyYEHUs HA PA3BUTHUE U CAMOPA3BUTHE JIUYHOCTH,
dbopmupoBanre e€ WHTEIICKTa W 0o0mell KymbTypbl. OOydeHUE YMEHHIO YYUTHCS U
IPOJOJIKATh CBOE 00pa30BAHME CAMOCTOSITEBHO B HACTOAILEE BPEMs SIBISIETCS OJTHOM
U3 BaXKHEHUIUX (QYHKIUN y4eOHBIX TPEAMETOB, B TOM YUCIE U « XUMUM.

Hns obywaromuxcst ¢ 3IIP, Tak ke, Kak W A1 HOPMATHUBHO Pa3BUBAOIIMXCS
CBEPCTHHKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3zoBaTeIbLHYIO porpammy,
JOMUHHUPYIOIIEE 3HAUEHUE MTPUOOPETAIOT TaKue eI, KaK:

dbopMHpOBaHUE  HHTEIUIEKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYJAHHYECTBY, CAMOCTOSTEILHOMY MIPUHATHUIO PEIICHUI, CIOCOOHOM aJanTHPOBATHCS
K OBICTPO MEHSIIOIIMMCS YCIOBHSM KU3HU;

HaIpaBJICHHOCTh OOYYEHUSI HA CHUCTEMATHYECKOe MPHOOIICHUE YydYalluxcs K
CaMOCTOSITENIbHOM IM03HABATENILHOM JIESITENIbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJIaM
no3HaHusA, HOPMHUPYIOIIUM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH;

oOecrieueHne yCI0BUH, CIIOCOOCTBYONIMX MPUOOPETCHUIO 00YUYAIOIIUMHUCS OTIBITA
pa3HOOOpa3HOW JEATENHHOCTH, TO3HAHWS W CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIINN ), UMEIOIUX YHUBEPCATHLHOE 3HAUCHUE JJISl PA3JIMYHBIX BUJIOB
NEATEeIbHOCTH;

dhopMupoBaHUE YMEHUM OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIET0 MUpPa Ha
OCHOBAHUM 3HAHUM U OTBITA, TOJYUYEHHBIX TIPU U3YYECHUN XUMUH;

dbopmMupoBaHUe Yy OOy4YarOUMXCS T'YMAHUCTHYECKUX OTHOIICHUMN, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHWM JUIsi BBIPAOOTKH 3KOJIOTMYECKH LeIeco00pa3Horo
MOBEACHUS B OBITY U TPYJOBOU JACATEIBHOCTU B LIENSAX COXPAHEHUSI CBOETO 3JJ0POBbS U
OKPY’KaroIIEd IPUPOJHON CPEBI;

pa3BUTHE MOTHBAllMK K OOYYEHHIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIsS U HAMPABICHHOCTH JAIbHEHUIIIET0 00yUeHUSI.

Kypc HampaBieH Ha pelieHue caeayonmx 3a/1a4, 00eCcneynBaoInX peaan3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIHHOCTHOTO MOAXOJ0B K OOYYEHUIO XUMUU
oOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS:

dbopMupoBaHUE TE€PBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUSAX U MPAKTUYECKOM MPUMEHEHWHU; OBJIAICHUE TOHATUMHBIM
arrapaToM U CUMBOJIMYECKUM SI3bIKOM XUMMUH;

OCO3HAaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHYECKHX NPEBPALICHUN HEOPraHMYECKUX H
OpraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUN WUBOW M HEXKUBOW MPUPOIBI;
yrayOJieHue mpeIcTaBlIeHud 0 MaTepUaibHOM €MHCTBE MUPA;

OBJIaJICHUE OCHOBAMU XUMHUYECKOU TPAMOTHOCTU: CIIOCOOHOCTHIO aHATTM3UPOBATH
U OOBEKTHBHO OIICHUBATH JKU3HCHHBIC CUTYyallMH, CBSI3AHHBIC C XHMMHEH, HaBBIKAMU
0e3omacHOro OOpalieHusi ¢ BEMIeCTBAMH, HCIOIb3YEMBIMU B TIOBCEIHEBHOW >KU3HU;
yMEHUEM aHATU3UPOBATH U TUIAHUPOBATH IKOJIOTHUECKH 0€30TMIaCHOE MOBEICHUE B TIEIISAX
COXPAHEHMUS 3/I0POBbS U OKPYKAIOIICH Cpeibl;



dbopMHpOBaHUE YMEHHM yCTaHABJIMBAThH CBSI3U MEXIY pealbHO HaOII01aeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U MPOIECCAMU, IPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH
OPUYUHBI MHOT000pa3usl BEUIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a
TaK)K€ 3aBUCUMOCTh IPUMEHEHUS BELIECTB OT UX CBOMCTB;

NPUOOPETEHUE ONBITA UCIIOJIB30BAHUS PA3NIMYHBIX METOJO0B U3Y4YEHHUS BEIIECTB,
HAOJIIOICHHUST 32 MX MPEBpPAlICHUSMU IPU MPOBEACHUM HECIOXKHBIX XUMUYECKHX
AKCIIEPUMEHTOB € UCIOJIb30BAaHUEM J1a0OPaTOPHOro 000py0BaHUS U IPUOOPOB;

(dbopMHpOBaHUE NPEICTABICHUNA O 3HAYEHUM XMMHUYECKOW HAyKH U PELICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALIEHUU TEXHOTE€HHBIX
U DKOJIOTUUECKHUX KaTtacTpod.

Oco0enHocTy 0T0OOpPa M aanTANNM Y4eOHOT0 MaTepPHAaJIa 0 XUMHUU

OOyuenue yyeOHOMY mpeaMeTy «XuMus» HE0O0XOIUMO CTPOUTH Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUM JIsI YCBOCHHS MPOTPAMMHOIO MaTepuaia O0ydarolUMHCS C
3I1P. Bonpiioe BHUMaHHME JOMKHO OBITH YJEJI€HO OTOOpYy y4eOHOro marepuaia B
COOTBETCTBUH C MPUHIUIIOM JOCTYITHOCTH IIPHU COXPAHEHUHU O0IIEero 6a30BOro YpOBHS.
OH NOMKeH MO COoAepX aHUI U 00beMy OBITh aJalTUPOBAHHBIM AJI O0YYaIOUINXCS C
3[IP B coOTBETCTBHHM C WX OCOOBIMH 0Opa3oBaTelbHBIMU TOTpeOHOCTsIMU. Cremyer
o0jerynTh OBIazeHue wmarepuanom oOyuatonmumucs ¢ 3[IP  mocpemcTtBom  ero
JETAIBHOrO0 OOBSICHEHUSI C CHCTEMATHYECKUM MOBTOPOM, MHOTOKPAaTHON TPEHHPOBKOU
B IPUMEHEHUU 3HAHUU C MCMOJIb30BAHMEM IMPUEMOB AITOPUTMM3ALMU U BU3YaIbHBIX
orop, 00y4eHUs CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHuwe AJi MOJTHOLIGHHOIO YCBOEHHS Y4YeOHOro maTepuajia UMEeT
oropa Ha MEXIPEIMETHBIE CBSI3U BOMPOCOB, U3y4YaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu kKak «['eorpadus», «Pusukay, «buonorus». IlozBomsis
paccMaTpuBaTh OJMH M TOT € Y4YEOHBbIA MaTepual C pa3HbIX TOYEK 3pPEHHS,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €T0 JIydIlleMy OCMBICIICHHIO, 00Jjiee MPOYHOMY
3aKPETUICHUIO TIOYYeHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipy mOArOTOBKE K YpOKaM YUYHUTENb JOJKEH MPEayCMOTpPeTh (POpMHUpPOBAHUE Y
oOydJaronuxcst yMeHU aHAIM3UPOBaTh, CPABHUBATH, 0000IATh U3ydYaeMblii MaTepHall,
IUTAaHUPOBATh MPEACTOSIIYI0O paboTy, OCYIIECTBISATH CaMOKOHTpoJb. HeoOxomumo
NOCTOSTHHO CJIEUTh 3a MPAaBHIBHOCTHIO PEUYEBOrO0 O(OPMIICHHS BBICKA3bIBAaHHI
oOyuatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTAMM MOBEACHUS U NIEATEIbHOCTH, oOydaromumxca ¢ 3I1P
(pacTOpMOXKEHHOCTb, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAUIIMK  KOHTPOJIb
cOOJI0/IeHNs TTpaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEACHUH JaOOpaTOPHBIX padboT B
XUMHUYECKOM KaOWHETE.

IIpumepHnbie BuabI aesATebHOCTH oOydyawmuxcsa ¢ 3IIP, o0yciioBiieHHbIE
0co0bIMHU 00pa30BaTEeJIbHBIMH NMOTPEOHOCTAMH M 00ecreuYrBaIONIUe OCMbICJIEHHOE
OCBOEHHE COepP:KAaHUN 00pa30BaHMS MO NpeaMeTy « XUMHUD)

Conepxxanue BUAOB AestenbHocTH oOyuwarouuxcs c¢ 3IIP Ha ypokax xumuu
ompeJeNsieTcsi UX 0COObIMH 00pa3oBaTEeNbHBIMU MOTPEOHOCTAMH. [loMUMO TIHPOKO
ucnoabzyembix B @OIl OO0 o6mux s BceX OO0Yy4aroUIMXCs BHIOB JESTEIBHOCTH
ClIeNyeT YCWIUTh BUABI ACATEIBHOCTH, CHEIU(GUYHBIC ISl JAHHOW KaTErOpuu
oOyyJaronuxcs, 1j1si 00ecreyeHus: OCMBICIIEHHOI'O OCBOEHUS COJIEpKaHUsl 00pa30BaHUs
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0 MPEIMETY: YCUJIEHHE MPEIMETHO-NPAKTUYECKOW JEATENbHOCTH C aKTUBHU3ALUEH
CEHCOPHBIX CHCTEM; YEpPEJOBAHUE BUIOB JEATEIbHOCTH, 3aJCHCTBYIOIIUX pPA3ITUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ OMOPOM Ha allTOPUTM; «IIOIIATOBOCTHY» B
W3YYEHUH MaTepuaia; WCIOJIb30BaHUE JIOMOTHUTEILHON BH3yalbHON OMOpHI (ILJIaHBI,
o0pasIpl, CXeMBbI, IA0JI0OHBI, ONTOpHbIe Ta0nuibl). [yig pazsutus y odyqatommxcs ¢ 3[1P
YMEHHUSI JIeNlaTh BBIBOJIbI, (OPMHUPOBAHUS TPAMOTHOTO PEUEBOr0 BBHICKA3BIBAHUS
HEOOXO/IMMO MCHOJb30BaTh OMOpHBbIE cioBa M kiuiie. Oco0oe BHUMAaHHUE CIEAyeT
yAEIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U
BepOaIbHBIX CXEM, COCTaBjJieHHWE TaOJuWIl, COCTaBJICHUE KJIacCUPUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX TIPUMEPaAMH U JIp.

[IpumepHas TemaTHdeckas U TEpMHUHOJOTUYEcKas Jiekcuka cooTBeTcTByeT DOII
000.

Hns oOyuatomuxcsi ¢ 3P cymiecTBeHHBIMH SIBISIFOTCS TPUEMBI pabOTHI ¢
JIEKCUYECKUM MartepuajioM 1o mnpeamery. [lpoBomutcs crnenuanbHas paboTa 1Mo
BBEJICHUIO B AKTHUBHBIN CJIOBaph OOYYArOMIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yuaemble TepMUHBI BBOJSTCS Ha MOJIMCEHCOPHOUM OCHOBE, 00s3aTelibHAa BU3yalbHas
MOJIJIEPIKKA, alITOPUTMBI PA0OTHI C OTPEICICHIUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJTH3aIluu
TEPMUHOJIOTHUH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ DenepalibHbIM TOCYJApCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHAAPTOM OCHOBHOI'O OOHIEro oOpa3oBaHUs y4EOHBIN MpeaMeT «XHUMHs» BXOJIUT B
npeaIMeTHY0 00sacTh «EcTecTBEeHHOHAyUYHbIE MPEIMEThD U SBIAETCS 005S3aT€NbHBIM
JUTSL U3YUYEHUS.

Y4eOHbIM TIJIaHOM Ha €€ u3yueHue oTBefieHO 136 yd4eOHBIX yacoB — MO 2 4 B
HezAeNo B 8 U 9 kiaccax COOTBETCTBEHHO.

Conepxanue y4deOHOro mpenMera «XuMmus», npeactaBieHHoe B DenepanbHoOU
paboueit mporpamme, cootBeTcTBYeT PI'OC 00O, pazpaborano ¢ yuerom denepanbHoOn
OCHOBHOM 00pa30BaTeILHOM TPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs M0 Y4COHOMY
npeaMetry «XuMus», CcooTBeTcTByeT denepanpbHOW aAanTUPOBAHHOW OCHOBHOU
o0pa3oBaTenpHON MpOTrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs OOyYaromuxcsi ¢
3a1EPKKOU IICUXUYECKOTO PAa3BUTHSI.

COLEP)KAHUE YUYEBHOI'O ITPEIMETA «XUMMWA»

COLAEPXAHUE OBYUYEHNA B 8 KIIACCE

IlepBOoHaYaNbHBIE XUMUUECKUE TTOHATHS

[Ipenmer xmmuu. *Ponp Xxumum B KWM3HM YenoBeka.* Tema W BemecTsa.
du3nyueckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB. * XUMHs B CUCTEME
Hayk.* Uucteie BemecTBa u cmecu. CriocoObl pa3aenenus cmeceid. [IpaBuia 6e30macHoro
oOparieHusi ¢ BEIECTBAMH W JIa0OpaTOpHBIM oOopymoBanueM. *[loHsTHe 0 MeTomax
MO3HAHUS B XUMHH. *

ATOMBI U MOJEKYJbl. XUMHUUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX

ayieMeHTOB. OTHOCHUTENILHAs aTOMHas Macca. HpOCTBIC H CJIOKHBIC BCIICCTBA. ATOMHO-
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MOJIEKYJISIPHOE YUEHHE.

Xumuueckas dopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3akoH
MIOCTOSIHCTBA cOCTaBa BemecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10715
XUMUYECKOTO AJIEMEHTA B COCIUHCHUHU.

Ou3nyeckue M XUMHUYECKUE sBJIEHUA. XuMHuueckas peakuusa. [Ipu3Haku
XUMHAYECKUX PEaKIM. YPaBHEHHMS XUMHUYECKUX PEAKIMU. 3aKOH COXPAHEHUS MACChI
BemlecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHHUs, Pa3JIOKEHHUs,
3aMeIleHus, 0OMeHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM IOCYJIOW, C IPaBUIAMU
paboThl B JIA0OpATOpPUM M NMpUEMaMH OOpallleHUus ¢ J1abopaTOpHBIM O0OpYAOBAHHUEM;
U3y4YeHHEe M OmnucaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEILECTB;
HabmoIeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasiHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICHCTBHE MeJNla C KHUCJIOTOW) SIBJICHHM, HAOJIOJICHWE U OIHCAHUE
IPU3HAKOB MPOTEKAHUA XUMHUYECKUX PEaKIUil (pa3joKeHHE caxapa, B3aHUMOJICHCTBHE
CEPHOU KUCIIOTHI C XJIOPUAOM Oapus, pazioxeHue ruapokcuaa meau (1) npu narpeBanum,
B3aMMOJICUCTBHE Kele3a ¢ pactBopoM conu Meau (I1));u3ydenre cnocoOOB paszjeneHus
cMecel (C  TIOMONIpIO MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JIUCTUJUISAIINS,
xpoMarorpadusi), TpoBEJICHUE OYUCTKMA MOBAPEHHOM COJIM; HAOJIOJICHWE U OIMHMCAHHE
pe3yJabTaTOB TPOBEACHMS OMbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl;
CO3/1aHHE€ MOJIEJIEN MOJEKYJ (IIapOCTEP>KHEBBIX).

Baxwueinue MMPCACTABHUTCIIM HCOPTAaHNYCCKHUX BCIICCTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kucimopox — 31meMeHT W HpocToe
BenecTBo. HaxoxneHne Kuciopojaa B Npupoe, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust mpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOIyYeHHUs] KUCIOpoaa B
naboparopuu *u mpomsbinieHHOCTU. * [IpuMmenenue kucnopona. [lonstue 06 okcumax.
Kpyrosoport kuciopoaa B mpupoze. *O30H — amuioTponHasi MoaudUKanus KUCIOpoa.

TeroBo#t 3 PexT XuMUYECKON peakluy, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIAOTEPMUYECKHE PEAKINUH. TOIIMBO: Yyrojib U METaH. 3arpA3HEHHUE BO3lyXa, YCUIICHHUE
NapHUKOBOTO 3¢ (ekTa, pa3pylIeHHe 030HOBOTO CiIos. *

Bonopon — aneMeHT u npocToe BeniecTBo. HaxokieHne BoJOpoaa B MPUPOZE,
(¢u3nyeckue U XMMUYECKHUE CBOWCTBA (Ha MPpUMEpPE B3aUMOJICHCTBUS C HEMETAIJIaMH U
OKCHJIaMH METAJIJIOB), IPUMEHEHHE, *CrocoObl monydeHus.® [loHSATHE O KUCIOTaxX H
COJISIX.

KonuuectBo BemiectBa. Monbs. Monsipnast Macca. 3akoH ABoraapo. MossipHbIit
00bEM ra3oB. PacueTs! mo xummuecko opmyne. PacyeTsl MaccoBOil 101N XUMUYECKOTO
AJIEMEHTAa B COEMHEHUH, KOJIMYECTBA BEILIECTBA, MOJISIPHOM MAacCChl, MOJIIPHOTO O00beMa
ra3oB. Pacu€rpl N0 XMMUYECKUM YPaBHEHUSIM.

*®usznyeckue cpoiicTBa Boabl.* Bona. Ee coctas, cTpoeHue u Mojiekyisl. *Bojaa
Kak pacTBOpUTenb.* PacTBOpbL *I1oHSATHE O HACKHIIIEHHBIX U HEHACHIIIICHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BelIEeCTB B Boje.* PacueT maccoBoil onM BeliecTBa B
pacTBope (IpOLIEHTHAsl KOHIEHTpauusi). MaccoBas J0Ji1 BEIIeCTBA B PacTBOPE.
*XuUMHUECKHEe CBOWCTBA BOJBI (Pa3jioKEHUE, PEaKIMU ¢ HATPUEM, OKCHUIOM KalbIIUs,
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okcugoMm cepbl (IV) peakuuu ¢ meTaiyiaMu, KHUCIOTHBIMH M OCHOBHBIMU OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. Posih pacTBOPOB B MPUPO/IE U B )KU3HU ueioBeka. KpyroBopor
BOJIBI B TIpUPO/IE.* 3arps3HEeHUE NTPUPOIHBIX BoI. OXpaHa U OYMCTKA IPUPOTHBIX BO/I.

Baxnenmme  KgacChl  HEOPraHWYECKHX  COCIUHEHMH. Kiaccuduxanuys
HEOpTraHWYEeCKUX coefauHeHud. OKCuapl: cocTtaB, Kiaccuukanus (KUCIOTHBIC,
OCHOBHBIE, *aMdoTepHble, HecosleoOpa3yromue - Ha npuMmepe okcuaa yriaepoaa (1) u
okcuna azora (II)), Homenkinarypa.* *[lonyueHne™® u XMMUYECKHE CBOMCTBAa OKCHJIOB
(B3ammoieiicTBUE C BOJIOM, KuciaoTamu, mienodamu). OcHoBanusa. Knaccudukarus
OCHOBAHUM: WIEIOYM M HEPACTBOPUMBIE OCHOBaHUs. HoMeHKiIaTypa OCHOBaHUMU.
duznyeckue M XUMHYECKHE CBOMCTBA OCHOBAHUU (B3aUMOJEHCTBHE C OKCHIAMHU
HEMETaJJIOB, KUCIIOTaMu, coisiMu). *[lonyuenue ocHoBaHMi. *

Kucnotsl: cocraB, kiaccuukaius, HOMEHKIATypa, PU3NYECKUE U XUMUUYECKHE
CBOMCTBa (B3aUMOJICMCTBHE C MeETalIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMHU,
COJIIMHM, Ha TPUMEPE COJSTHOM M CEepPHOM KHUCIOT), *crmocoObl momyudeHus.™ Psi
aktuBHoctn MetaiuioB H. H. bekeroBa. Conm (cpenHue): HOMEHKIATypa COJIeH,
*crmocoObl TOTyYeHHS*, B3aUMOJICHCTBUE COJICH ¢ METaJlJlaMH, KHCIOTaMH, IIeI09aMHu
Y COJISIMH, TPUMEHEHHE.

[Tonsitue 06 amdoTepHBIX THAPOKCUAAX (HA MpUMEPE LUHKA U *almroMHUHHS ™).
*XUMHUUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMH U II€JI0YaMU, Pa3I0KEeHUE MPU
HarpeBaHUM) U MOJy4YEeHHE.*

I'enetnyeckass CBA3b MEXIYy KIacCcaMd  HEOPTaHUYECKHUX  COCIUHEHUM.
['eneTnueckue psabl.

XUMUYECKUMN IKCTIEPUMEHT: KAUYECTBEHHOE OMPEICIICHUE COJIEPKAHUS KUCIOPOa
B BO3/yX€; MOJyYeHHUE U U3yUEHUE CBOMCTB KUCIOPO/1a; HAOIIOACHHE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUSI BOBHUKHOBEHUS U MPEKpaIIeHus TopeHus (1moxapa);
O3HAaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB M OMHMCAHUE UX CBOWMCTB; MOJTYUYEHUE U U3YUCHUE
CBOMCTB BOJIopojia (TopeHue); HaOJ0IeHHe 00pa3lloB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J10JIEH PaCTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaJUIaMU (HATPUEM U KaJblieM) (BO3MOXKHO HCTOJIb30BAHUE
BUJICOMATEPUAIIOB); OIPEJCICHUE PACTBOPOB KHUCJIOT M IIEJIOYEH C MOMOIIBIO
WHJIMKaTOPOB; UCCIEAOBAaHNE 00pa3ll0B HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
HAOII0JICHUE W3MEHEHUSI OKpPACKU HWHIUKATOPOB B PAacTBOpPAaX KHUCJIOT W IIEIOYEH;
uzyueHue B3aumoeincTus okcuaa Menu(ll) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C
METAJUIAMM, pPEaKUMW HEUTpaau3alyH; [OJyYEHUE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJIHOTO METAJJIA IPYTUM M3 paCTBOPA COJIU; PEIICHUE IKCIIEPUMEHTATIbHBIX
3a/1a4 1o TeMe «BakHelmue Ki1acchl HEOPraHUYECKUX COSTUHEHUID).

[Tepuonnueckuii 3akoH u [lepuognueckas cucremMa XUMHUYECKUX JIEMEHTOB
1. 1. MenpaeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIINY.

[TepBbIc MONBITKU KJIaCCH(PUKAIIMA XUMHYECKUX AJIEMEHTOB. [loHsATHE 0 Tpymnmax
CXOHBIX JIEMEHTOB (IET0YHBIC U MET0YHO3EMEIbHBIC METAILIBI, TAJIOT€HbI, HHEPTHHIC
rasbl). *JIeMEHThI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U THUIPOKCUIBI. *
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Ilepuonnueckun 3akoH. Ilepuonnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
1. 1. Menneneena. KopoTtkonepuoanas u * INIMHHOTIEPUOTHAS dbopMbI
[lepuonnueckot cuctembl xumMudeckux syeMeHToOB J[. WM. MenneneeBa. Ilepuonsr u
rpynnsl. PU3NYECKHM CMBICI IOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA W TPYIIBI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sfep. *M3otonbl.* Dnexrponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 xumuueckux snemeHToB Ilepuonnueckoi
cucreMbl J[. 1. MenneneeBa. XapaKTEpUCTHUKAa XUMHUUYECKOIO DJIEMEHTA II0 €ro
nojoxeHuro B Ilepuoanueckon cucreme /1. 1. Meneneesa.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB RJIEMEHTOB MAaJIbIX MEPUOJIOB U TJIaBHBIX
HNOATPYI, B 3aBUCMMOCTH OT aTOMHOTO (TIOPSOKOBOIO) HOMEpa 3HayeHUE
[Tepuoguueckoro 3axkoHa u IlepuoanMvecKOl CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB MJIS
pa3BuTUS HayKu U nipakTuku. [. Y. MenneneeB — y4€HbIi U rpaxaaHuH. *

Xnmuueckass  cBsi3b. KoBajlieHTHas (moJisipHas W HENOJSIpHAs)  CBSA3b.
*NEeKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB.* MlOHHAs CBSI3b.

Crenenp oxkucneHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XVUMUYECKUN OSKCIIEPUMEHT: U3y4YeHHE OO0pas3lOoB BEIIECTB METAIJIOB U
HEMETAJJIOB; B3aWMOJEHUCTBUE TMAPOKCUAA [IMHKA C PACTBOPAMH KHUCJIOT WU LIEIOYEH;
IIPOBEJEHUE OIBITOB, MJUTOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COeAUHEHUS).

MC)KHpGJIMCTHBIC CBiA3U

Peanmnszanpss MeEXIpPEOMETHBIX CBA3C€H IPU HM3Y4YEeHUM XUMHM B 8§ KJlacce
OCYIIECTBIISIETCS YEPE3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TIOHSATHH, SBISIONIUXCS CUCTEMHBIMH JUIsI OTAETHHBIX TPEIMETOB €CTECTBEHHO-
HAY4YHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHalM3, CHUHTE3, KiIacCupUKausi, TEePUOJAUYHOCTh, HAONIOACHUE, DSKCICPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

®duzuka: mMaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIIBI,
PaANOaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUUYECKUN 3apsij, BEIIECTBO, TeN0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (PU3WYECKUE BEIUYUHBI, CTUHUIIBI U3MEPEHUS,
KOCMOC, ITaHETHI, 3B&3/b1, COJIHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOJIBI, IMOJEC3HBIC
UCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

COJEPXAHME OBYUYEHMUA B 9 KIIACCE

BCIHGCTBO U XUMHUYCCKasA pCaKIus

[lepnonnueckuit 3akoH. Ilepuognueckas cCUCTEMA XHMHUYECKHX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KM, KaJbLUA U UX COCAMHEHUI B
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COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKOM CBS3U. THIBI KPUCTAIIUMYECKHUX
peméToK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTALTUICCKON PEeMIETKA U BUIA
XUMUYECKOH CBA3MU. *

Kinaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEHIECTB (MEXKIyHApOAHAS U
TpUBHAJIbHAS). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJaccam
HEOPTraHUYECKUX COCAMHEHUM, FTeHETUUECKas CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHUUeCKUX peakiuii Mo pa3IuYHbIM IpU3HaKaMm (10 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3P (DEKTY, M0 U3MEHEHUIO
CTENEHEW OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB, *Mo 00paTUMOCTH, MO YYACTHIO
KaranuzaTopa).* OK30- U  OHIOTEpMHYECKHME peakiuu. *TepmMoxumuueckue
ypaBHEHHS. *

*[lonsiTue 0 CKOpOCTH XUMHUYecKOW peakiuu. [loHsitTue 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX M TETEPOTeHHBIX
peakusx. [lonsatue o xuMmuueckoM paBHOBecHH. CMelIeHuEe XMMUYECKOTO PaBHOBECHSI.
@DaKTOophbl, BAUSAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U TMOJIOKEHUE XUMHUYECKOTO
paBHOBecus. *

OKUCIUTENHHO-BOCCTAHOBUTEIIbHbBIC peakiuu, AIEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBIEHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUH C UCHOJIB30BAHMEM METO/IA JIEKTPOHHOTO OalaHca.

Teopust PAEKTPONTUTUIECKON ITUCCOLMAIIUU. DJICKTPOJIUTHUECKAST AUCCOIUAIINS.
OJIEKTPOJUTBl U HEINEKTPoNuThl. KaTuoHbI, aHMOHBL. *MexaHuU3M AUCCOIUMALIUU
BEIIECTB C pA3JUYHBIMU BHUJAMHU XHUMHUYECKOW CBs3u. lloHsTHe O cTeneHu
nucconuanuu.* CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. YcClIOBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa 0
KOHI[A. [loiHbIE M COKpalI€HHbIE HOHHBIE YPAaBHEHUS peakuuid. XUMUUYECKUE CBOKWCTBA
KHUCIIOT, OCHOBAaHMM ¥ COJIEM B CBETE€ TNPEJICTABICHUNA OO0 JJICKTPOIUTUUECKON
mucconuanuu. Cpena pactBopa. KadyecTBeHHbIE peaklMM Ha KATUOHBI M aHUOHBI:
XJIOpUA-, OpoMUI-, HOAUA-, CyibdaT-, KapOoHAT-, cUIUKaT-, (ochar- aHUOHBI
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI, MATHUS, KaJbLIUs, A TIOMUHUS, kene3a (2+) u (3+),
Menu (2+), IIuHKa, NPUCYTCTBYIOLIME B BOJHBIX PacCTBOpax.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALUIMUECKUX
pPEmIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETaUIoB (rpadura U aimMasa),
CIOKHBIX BEIIECTB (XJOpHAAa HATpuUs); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIIEIOBAHHE
AJIIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIECCa AUCCOUUALNYA KUCIOT, IIEIOYEl U
coieil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPUATIOB); TMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKA TMPOTEKaHUs pEaKIuii HOHHOTO oOMeHa (oOpazoBaHue
0caJika, BBIJCJIICHUE Ta3a, 00pa30BaHME BOJIbI); OIMBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pEaKkiui (TOpeHue, peakluu Ppas3ioKEHHUs,
COEMHEHNS); PACIO3HABAHUE HEOPraHMYECKUX BEHIECTB C MOMOIIBI) Kauye€CTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIEPUMEHTAIbHBIX 3a]1a4.
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Hewmetanne u ux COCIUHCHU

O6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u puandeckre CBOMCTBA MPOCTHIX BEUIECTB
— rajoreHoB. XMMUYECKHE CBOMCTBA HA TpUMEpPE XJiopa (B3auMOICHCTBUE C METaJNIaMH,
HEMETa/lIaMi — BOJIOPOJIOM M KHCJIOpoJoM, *menoyamu®). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMHUYECKUE CBOMCTBa, *moiyudeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOpOa Ha OpraHU3M uesoBeka.™ BakHeline XJIOpUIbl U UX HAXOXJICHUE B
IpUPOJE.

OO6mast xapaktepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHMCJIOPO/Ia U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCIIEHUS.

Crtpoenue u (uU3NYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJIA U CEPHI.
AnnorponHble MoIM(HUKAUKMKA KHCIOpOAa M Cepbl. XUMUYECKHE CBOMCTBA CEpbI
(B3auMozeiicTBUE *C HeMmeTallaMu™ — BOJOPOJAOM U KHCIOPOJOM, METaJlIaMH,
*KOHLICHTPUPOBAHHBIMH Aa30THOW M cepHOM kucimoTamu).* CepoBOAOPON: CTPOEHHE,
¢u3nyueckue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBMTEJIbHBIE CBOMCTBA).
Oxcuabl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCHA0B. CepHast kucioTa: Gu3ndeckue
U XUMHUYeckue cBoicTBa (ob0mue u crneuuduueckue). Conm CepHOM KUCTOTHI,
KaueCTBEHHas peakuus Ha cyibdaT-uoH. CepHucras kuciaora. *XuMUYECKUE pPeaKiuu,
JeXalle B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJyYeHUs CEePHOM KHUCIOTHI.*
Haxoxnenue cepsl U €€ coequHeHui B npupoae. lIpuMenenne cepol 1 €€ COeIMHEHUH B
ObITYy W B TPOMBIIUIEHHOCTH. *XHMHUECKOE 3arps3HEHHE OKpPYKaroIled Ccpelbl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHNE BO3/TyXa U BOJOEMOB), CIIOCOOBI
€ro MpeaoTBpaIeHus.

OO61as xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB
azora u pocdopa, xapakTepHbIC CTEIICHU OKUCITICHUS.

A30T, pacmnpocTpaHeHHe B Tpupoje, (U3MYEeCKUe U XUMHUYECKHE CBOMCTBa
(B3aMMOJENCTBUE C METaUlaMd M HEMETallaMH - KHUCJIOPOJIOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mMojydyeHue™ U ImpUMEHEHUE.
Conum amMMoOHUS: cocTaB, (U3MYECKHME U XUMHUYECKHE CBOMCTBa (pa3ioiKeHue,
B3aMMOJICHCTBHE CO MIeloYaMu), NpuMeHeHue. KadecTBeHHass peakiuss Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ ¢uU3MUecKMe M XHMMHYECKHEe CBOicTBa (oOuue u
cnenupuueckne), *nomydenue.* Hwurtparel (paznoxeHue). A30THUCTash KHUCIOTA.
Hcnonb3oBaHue HUTPATOB M COJICM aMMOHMS B KaueCTBE MHHEPAIBHBIX YIOOPCHHH.
*XUMUYECKOe 3arpsi3HEHUE OKpY)KAIoIIeW Cpelbl COSAMHEHMSIMH a30Ta (KUCIOTHBIE
JOXKH, 3arpsI3HEHUE BO3/1yXa, OUBHI U BOJOEMOB).*

®ocdop, *ammorponnsie Moaudukanuu docdopa,* GuznUeckre U XUMHUECKHUE
CBOMCTBa (B3aUMOJCICTBUE C METAJJIaMU, HEMETAUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM U cepHol kuciotamu).® Oxkcupg ¢ocdopa (V), oprodocdhopHas Kuciora:
¢u3nueckue M XUMHUYECKHE CBOMCTBa, *momydyeHue.®* *[loHsTHE O MUHEpaIbHBIX
yaoOpenusx: HUTpaThl U ¢docdarbl. [loHATHE O KOMILIEKCHBIX ya00peHusx.* OOias
XapakTepucThka 371eMeHTOB [V A-rpymmbsl. OcoOeHHOCTH CTpOEHHUsI aTOMOB yriepoja U
KpeMHHUs. BaleHTHOCTb M XapaKTepHbIE CTENEHU OKHCIIEHHUS aTOMOB Yyrjiepoia u
KpeMHus. PacnipocTpanenue yriieposia B Ipupo/jie, XapaKTepHbIE CTETIEHN OKUCIICHHUS.
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VYrnepon, amnmorponHeie Moaudukanuu (rpadur, anmaiz), GUHYECKUE W
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBUE C METAJUIAMU, HEMETAaJNIAMH,
*KOHIICHTPUPOBAHHBIMH a30THOM W CEpHOM KucioTamu)*. AncopOuus. KpyroBopot
yraepoga B mpupone. OKcuasl yriaepoaa, ux (QuU3ndecKne W XUMHUYECKHE CBOWCTBA,
NOJIy4YCHHE W NPUMEHEHUE, JEHCTBHE HA OpraHu3M 4YeJoBeKa. *DKOJIOrM4ecKue
npoOJyieMbl, CBs3aHHbIE ¢ OkcuaoM yriepoaa(lV); rumoresza rio0aqbHOrO MOTEIICHUS
KJIMMaTa; NapHUKOBBIM 3PdekT.* YronpHas kuciaora v €€ coiu, ux (U3UYECKHUE U
XUMUYECKHUE CBOMCTBa, *monyuyeHue W mnpuMeHeHue.* KadecTBeHHas peakuus Ha
kapOoHaT-noHsbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO35ICTBE.

OO6mue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOCHHS OPraHUYECKHX
COEIMHEHUH yriepo/a (Ha mpuMepe MeTaHa, dTHIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *Ux
cocTaB U xumuieckoe ctpoenue. Knaccudukanus oprannueckux Bemiects.* [lonarue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, ONKaX, yriIeBoAaX — M UX POJIU B KU3HU
yesoBeka. *MarepuanbHOE eTUHCTBO OPTraHMYECKUX U HEOPTAaHUYECKUX COCMHEHUI. *

Kpemuuii, ero ¢usmyeckue W XHUMHYSCKHE CBOWCTBa (Ha MpHUMEpE
B3aMMOJICUCTBHSl C MeTAUIaMd W HEMeTajulaMH), *rmomydeHwe® W mpUMEHEHHE.
*CoenuHenus kpemHus B npupoge. O0mue npeacrapieHuss 06 okcuae kpemuusi(IV) u
KpeMHHeBOU kucioTe. CUIHMKaThl, (U3NYECKNEe U XUMHUYECKUE CBOMCTBA, MOJTYYEHUE U
MPUMEHEHHE B OBITY, TPOMBIIIJIEHHOCTH (B MEIUIIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHOM
u 1p.). Baxueiiue cTpouTenbHble MaTepHalbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MaCHOr0 MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEAHEBHOM JKU3HU. *

XUMHUYECKUN DKCIEPUMEHT: HU3yuyeHHe OOpa3lloB HEOPraHMYECKUX BEIlECTB,
CBOMCTB COJITHOW KHUCIIOTHI; IPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U
HAOJIOZICHUE TPU3HAKOB HX TNPOTEKAHUsS; OMBITHI, OTpaxaroume ¢GU3NUYECKue U
XUMHUUYECKHUE CBOICTBA TajlOT€HOB W WX COEAUHEHUM (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIOB); O3HaKOMJIEHME ¢ oOpasmamMu  XJIOpPUAOB  (TaJOTeHUOB);
O3HAaKOMJICHHE C 00pasliamMH cepbl U €€ COEeIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEepHANOB); HAOJIOJEHUE IMpolecca OOyriIMBaHUS caxapa IMOJA JACHCTBHEM
KOHLIEHTPUPOBAHHOI CEPHOI KHUCIIOThI; U3YyUYEHNE XUMHUYECKUX CBOMCTB pa30aBiIeHHON
CEpPHOM KUCIIOTHI, IPOBEJECHUE KAaUECTBEHHON peaklMy Ha CyJib(paT-uOH U HAOII0AeHUE
npu3HaKa e€ MpoTeKaHusl; 0O3HaKOMJIEHHE ¢ (U3UYECKUMU CBOMCTBaMU a30Ta, hocdopa
U UX COECIMHEHHI (BO3MOKHO MCMOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3laMH a30THBIX
u hocopHbIX yaoOpeHuii; MoJyyeHrne aMMUaKa U U3yUYeHHE ero CBOWCTB; MPOBEACHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHHS U ¢docdaT-uoH U U3ydeHUE MPU3HAKOB HX
IpPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEAbIO
(BO3MOHO HCIIOJIb30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJICNIe KPUCTATITMYECKUX
peméTok anMasa, rpaduTa; 03HAKOMIIEHHE C IMPOIECCOM aJCOpPOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM VyIJIEM H YCTPOMCTBOM NPOTHUBOrasa; IOJIyYEHHE
YIJIEKUCIIOTO ra3a U W3yYEHUE €ro CBOMCTB; MPOBEICHUE KaUYE€CTBEHHBIX PEAKIIMI Ha
KapOOHAT- M CWJIMKAT-UOHBI M U3yUYCHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHUE C
NPOAYKIMEH CUIIMKATHOW MPOMBIILIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 MO
Teme «BaxHenue HeMeTauibl U UX COSTUHEHUS.
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Mertajibl ¥ ux COCIHUHCHU

OO0mras xapakTepucTUKa XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU UX
noJjioxkeHus B llepuoanueckon cucreme xumuueckux anemeHToB 1. M. Menpaeneesa u
ctpoeHust atomoB. CTpoeHue MeTaiuioB. MeTammyeckass CBsi3b M MeETallIMyecKas
KpUCTAJUIMYECKasi PEIIETKA. OJIEKTPOXUMHYECKHI pAN HaNpsHKEHUW METaJUIOB.
dusnyuecKke U XMMHUYECKHE CBOMCTBA METAJJIOB (B3aUMOJICHCTBHE C KHUCIOPOJIOM,
BOJIOM, kuciaotamu). *O06mme crnocoObl nmoaydeHus: metamwioB. [lonarue o Koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3amUTBl X OT Koppo3uu. CraBel (CTajdb, YyTYH,
JIOpATIOMUHUHN, OpOH3a) ¥ UX MPUMEHEHNE B OBITY M TPOMBIIIIICHHOCTH. *

[Ilenounble meTamabl: MOJoXeHHe B llepuoandeckor cucTeMe XUMHYECKUX
anemeHToB /Jl. 1. MenneneeBa; ctpoenne atomoB. Haxoxxnenune B npupoze. Pusndeckue
U XMMUYECKUE CBOMCTBA (HA mMpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCHUIBI HATPUS
v Kanus. [[puMeHeHne menoYHbIX METAUIOB U UX COEUHEHUM.

[I{esrouHO3EMENBHBIE METAJIIBI MArHUN U KAJIBLWN: 110JI0KEeHUE B Ileproanueckoi
cucteMe XuMudeckux aneMeHToB 1. 1. MeHneneeBa; CTpoeHME UX aTOMOB; HAX0XKICHUE
B mpupone. Pu3ndeckue U XMMHUYECKHME CBOWCTBA MarHusl M Kaiblivs. BaHeiimne
COCIMHEHMS KalbIHs (OKCHI, THAPOKCUM, coiH). *IKECTKOCTh BOABI M CHOCOOBI €&
ycTpaHeHus. *

AmomuHuii: nosioxkeHue B Ilepuogumyeckoid cCUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MeHnneneeBa; CTpoeHME aroma; HaxoxAeHWe B mnpuponue. Dusnyeckue u
XUMHUYECKHE CBOMCTBAa aIFOMUHHSA. AMQOTEpHBIE CBOHCTBA OKCHJA M THAPOKCHAA
AJFOMUHUSL.

Keneszo: mnonoxenue B Ilepmogmyueckoll CHUCTEME XUMHYECKUX JJIEMEHTOB
JI. 1. Menneneesa; CTpOe€HHE aroMa; HAXOXICHHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA jXeie3a (B3auMOJCHCTBHE C METalIaMH, KUCIOTaMU U COJISIMU).
Oxkcupael, tuapokcuasl u comum xeneza(ll) wm xemeza(Ill): cocraB, cBoiicTBa
*nomydenue.*

XUMHUYECKUM SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMyi METAJIJIOB U CIUIABOB, UX
(¢u3MUeCKUMU CBOMCTBAMHU; M3yUYEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO
UCII0JIb30BAaHUE BHUJIEOMATEPHAIIOB), 0COOEHHOCTEHN B3aMMOICUCTBUS OKCH/IA KAJIBIIUS U
HATpPHsI C BOJOM (BO3ZMOYKHO HUCIIOIH30BaHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHNE CBOMCTB
AKECTKOM BOJBI, IpollecCa TOPEHMS XKejle3a B KUCIOPOAE (BO3MOKHO HMCIOJIb30BAHUE
BUJIEOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX pEaKlMii Ha HOHBI (MarHus,
Kanplus, amoMmunus, nuHka, xenesa(ll) m xemesa(lll), menu(Il)); naGmronenue u
ONMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHM HOHAMU HATpUs, Kaaus W KaJbLUs
(BO3MOXKHO HCITOJIb30BAaHWE BHICOMATEPHAIIOB); MCCIEAOBaHNE aM(pOTEPHBIX CBOWCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHAA [IMHKA; PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a4a4 10
TeMme «BaXHEeNIIne METAITbI U UX COCTUHEHUSD.

XUMHS ¥ OKpYy>Karolas cpeaa

*HoBble MaTepuasibl U TEXHOJIOTHH. BerecTBa U marepuaibl B MOBCEIHEBHOMN
KA3HU 4YeJIoBeKa. XWMMHUS U 300pOBbe. be3omacHOe HCIONb30BaHHE BEIIECTB H
XUMUYECKUX peakuuit B ObiTy. IlepBas momois 0OpH  XUMHUYECKUX OXKOrax
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U oTpaBiieHUsAX. OCHOBBI SKOJIOIMUECKON TPaMOTHOCTH. *

*XuMuueckoe 3arps3HEHHE OKpY’Karollell cpenbl (mpeienbHas JOMyCcTUMAas
koHteHTparus BemiectB — [1JIK). Poxs xumum B penieHun 3K0IOrHIecKuX mpooiem. *

*[IpuponHble HMCTOYHHUKH YTJIEBOAOPOIOB (Yyrojib, MNPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI HX TIEpepaboTKH, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: M3yY€HHE O0pa3LOB MaTepUaloB (CTEKIIO, CIUIABBI
METaJJIOB, IOJIMMEPHbIE MaTepualsbl).*

MexnpeaMeTHble CBI3U

Peanuzamust MeXnpeIMETHBIX CBsi3ed NpU HU3YyYeHWHW XUMUU B 9 Kkiacce
OCYIIECTBIISICTCS YePe3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TIOHATUMN, SIBISIOIIUXCS CHCTEMHBIMH ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIH (haKT, TUHTIOTE3a, 3aKOH, TEOPHSI,
aHalu3, CHUHTE3, KiIacCupUKalusi, TMEepUOAUYHOCTh, HAOMIOJACHUE, DSKCIEPUMEHT,
MOJICTHPOBaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIN 3 (HEKT, TeXHOJIOTHS,
MaTepHabl.

dusnka: Matepusi, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIUJA, U30TOIbI,
PalMOaKTUBHOCTb, MOJEKYJa, AJIEKTPUUYECKUI 3apsij, MPOBOJHHUKH, MOIYIPOBOJIHUKH,
JIUBJIIEKTPUKH, (POTOIJIEMEHT, BEILIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHCTAJUIMYECKas pElETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €AMHULIBI HU3MEPEHUs, KOCMHUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3/BbI,
Comnnre.

buonorust: ¢orocunTe3, Abixanue, Ouocdepa, HIKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpeHus, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOJIBI, IMOJE3HBIE
MCKOTIaeMble, TOTUIUBO, BOJTHBIE PECYPCHI.

I[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI'O ITPEJMETA
«XUMHA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbrarel ocBoeHusi oOywarommumuca c¢ 3IIP yueGHOro mpenmera
«Xumus» AOKHBI coBmanath ¢ pesyiapraramMu DenepanbHoil paboueld MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HaYNMBIMHU SIBIISFOTCSI:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yabTaThl OCBOCHHUSI TPOTPAMMBbI OCHOBHOTO 001IIer0 00pa30BaHUs
JOCTHTAIOTCSI B XOA€¢ OOYyYCHHS XUMHU B E€AMHCTBE YYCOHOW WM BOCHHUTATEIBHOU
JESATETHPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMU POCCUHCKUMH COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIIICCTBE MTPaBUIaMU U HOPMaMHU
TIOBEACHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMAITA3AITUN
00yJarommxcs.
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JInyHOCTHBIE pe3yJIbTaThl OTpaXkaroT TOTOBHOCTh o0yuaroumxcs
PYKOBOJICTBOBAThCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIUPEHUE
OMbITa ACSITEIBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJEIMIO, IOHUMAaHUs 3HAYEHUSI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO
oOmecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HMHOpManuend O MepeoBbIX
JOCTHXKEHUSX U OTKPBITUSAX MUPOBOM M OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O0 BOCIIUTAHUS:

OPEACTABIEHUS O COUMAIBHBIX HOPMAX U MPABUIJIAX MEKINYHOCTHBIX OTHOIIEHUN
B KOJUJIEKTMBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO TOJIE3HOMH,
y4eOHOUCCIIeI0BATEILCKOM, TBOPUECKOM U JAPYTUX BUAAX ACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JI€ATENbHOCTH  MpPH  BBINOJIHEHUH  Y4YEOHBIX,
MO03HABATENLHBIX 33/1a4, BBIMOJHEHUN XUMHUYECKUX SKCTICPUMEHTOB, CO3/JaHUU YUCOHBIX
IPOEKTOB, CTPEMIIEHHMSI K B3aHMMOIIOHUMAHUIO W B3aUMOIOMOLIM B IPOLECCE 3TOMU
y4eOHON AESTENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEIECHHWE U MOCTYNKH CBOMX
TOBapHILEd C NO3WLMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
NIOCJIEICTBUM ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUSI:

MHPOBO33PEHYECKUX TMPEJCTaBICHUNA O BEIIECTBE W XUMUYECKOW peaKIluw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOLIUX OCHOBY
JUIsl TIOHMMaHUsSI CYIUIHOCTH HAay4YHOW KAapTHUHBI MHpaA, MPEACTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPObI, B3aUMOCBS35IX YEJIOBEKA C PUPOJAHON CPEIoH, O
pPOJI XUMUU B NTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIX MOTHBOB, HAINPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIX 7151 00BSICHEHUS HA0II0JaeMbIX MTPOIIECCOB U SABJICHU;

MO3HABATENIbHON, MHPOPMAIIMOHHON W YHTATEIbCKOW KYJIbTYpPbhI, B TOM YHUCIE
HABBIKOB CAMOCTOSTEIHHON pabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOU JTUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTH;

uHTepeca K OOYyYEeHHIO U TMO3HAHUIO, JIO0O3HATENBbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHuI0, MTPOCKTHON U MCCIIEA0BATEIbCKON JAEATEbHOCTH, K
OCO3HaHHOMY BBIOOpY HANPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JaJIbHEUIIEM;

4) popmMupoBaHUs KyIbTYPhI 30POBBL:

OCO3HAHMS LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 37I0POBBIM 00pa3 ®U3HU, OCO3HAHUSA MMOCIIEACTBUN U HEMPUSATHUS BPEIHBIX
OpUBbIUEK (yHmoOTpeOJeHUs] aJIKoroJis, HapKOTUKOB, KYpEHHUs), HEOOXOJIMMOCTHU
coOmro/IeHrs MpaBuil 0€30MacHOCTU MPHU OOpAIICHUH C XUMUYECKUMH BEIIECTBAMU B
OBITY U peaIbHOMN KU3HM;

5) Tpy1OBOTO BOCIIUTAHHSL:

MHTEepeca K MPAKTUUYECKOMY HM3y4YeHHUIO mpodeccuil U TpyJa pa3InyHOro poja,
YBaXKEHHE K TPYAy U pe3yJbTaraMm TPYAOBOU NIEATEIHHOCTH, B TOM YHUCJIE Ha OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHOIO BbIOOpA MHAMBUIYAJIBHON
TPACKTOPUH TMPOJOJDKEHUSI O00pa30oBaHMA C Y4YETOM JIMYHOCTHBIX HHTEPECOB U
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CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH, YCHEmHON
npodeccHoHanbHON JEATEIPHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOhECCUOHATBHOU CpeIe;

6) 9KOJIOTMYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€TIECO00PA3HOTO OTHOIICHUS K MPUPOAE KaK UCTOYHHKY >KU3HH
Ha 3emiie, OCHOBE €€ CyLIECTBOBaHUs, IOHUMaHUs [IEHHOCTH 30POBOr0 U 0€3011aCHOTO
oOpa3za >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3J0POBbIO, OCO3HAHHUS LIEHHOCTH COOJIIOACHUS MpaBUil 0€30MacHOIO
NOBEACHUS MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTyalUAX, YIPOKAIOUIUX 310POBbIO
Y )KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSATh 3HAaHUS, TOJy4aeMmble NpPU H3YYECHUU XUMHUH, s
pelIeHHs 3a/1ay, CBSA3aHHBIX C OKPYXAIolel MPUPOTHON CpenoM, MOBBIIMICHUS] YPOBHS
AKOJIOTUYECKOM KYJIbTYpPbI, 0CO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPoodIeM
U TIyTeW UX PEIICHUs MOCPEICTBOM METO0B XUMHUH;

AKOJIOTHYECKOTO MBIIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B TI0O3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ysbTaThl OCBOEHUS OOpPa30BATEIbHOW NPOrpaMMBbl IO
XUMUU OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMUA MIO3HABATEIbHBIMU JEHCTBUAMU, B TOM
qHCIIe:

1) 6a30BbIe TOTHYECKHUE ACHCTBUS:

BBISIBJISATH IPUYMHBI U CIEACTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBISITH CPAaBHEHHUE, KIACCH(PUKAIIUIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTUUYECKUX OIEepaluii;

CTPOUTH JIOTHYECKOE CYXKIAEHUE MOCIE MPEIBAPUTEILHOTO aHAIN3a, BKIIOYAIOIIEe
YCTaHOBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBA3EH

co37aBaTh, MPUMEHSITh U MPEOOPA30BbIBATh 3HAKU M CUMBOJIbI, MOJIEJIM U CXEMBbI
JUTSl petieHusl yueOHbIX U MTO3HABATEIbHBIX 3a/a4 C TOMOIIBIO Me/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOLIECCOB U  HX
MOCJIE/ICTBUS;

2) 6a30BBIC UCCIIEIOBATEIIBCKUE JEHCTBUS:

C IIOMOIIBIO I1€1arora NPOBOAUTh XUMUYECKUN OIIBIT, HECIOKHBIN 3KCIIEPUMEHT,
JUIS YCTAaHOBJIEHUSI OCOOCHHOCTEN 00BEKTa U3YUEeHHUs, IPUUUHHO-CIIEICTBEHHBIX CBsI3ei
Y 3aBHCHUMOCTEH 0OBEKTOB MEX Ty COOO0M;

C TIOMOINBIO TeJarora WJIW CaMOCTOSITENbHO (OPMYyIHpOBaTh OOOOIICHUA U
BBIBO/IbI IO pE3yJIbTaTaM IPOBEICHHOIO HAOIIOAEHUS, OTIbITA;

3) pabota ¢ undopmaruei:

BBISIBIIATH J1€(PUIMTH MHPOPMALIUM, JTAHHBIX, HEOOXOJUMBIX IJIsl pELIeHUs
MOCTABJICHHOM 3aJa4M;

npeoOpa3oBbIBaTh MH(OPMAIUIO U3 OJAHOTO BHA B APYroi (Tabiuily B TEKCT
M mp.);

UCKaTh WU OTOMpaTh MH(POPMALMIO WK JAaHHBIE U3 UCTOYHUKOB C yU4ETOM
PeII0KEHHON yueOHOM 3a71auM U 3aIaHHBIX KPUTEPUEB.
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OBnajzieHNEe YHUBEPCATBLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JCHCTBUSMU:

OpraHU30BbIBATh y4eOHOE B3aMMOJICHCTBHUE B TpyIe (OMpeaeisTh oOuue e,
pacrpenensTh poJik, T0roBapUBaTHCS APYT C IPYTOM U T. 11.).

C IIOMOILBIO II€1arora WA CaMOCTOSTEIBHO COCTABJIATh YCTHBIE U IUCHMEHHBIC
TEKCThl C HCHOJB30BAHUEM WILTIOCTPATUBHBIX MAaTEPUATIOB IS BBICTYIUICHHS NEPEN
ayIUTOpHUEN;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO M COBMECTHYIO JESATEIBHOCTb C
YUYHUTENIEM M CBEPCTHHUKAMU; padOTaTh MHAMWBHUAYAJIbHO W B TpyMIe: HAXOAUTH 0Ollee
pelieHre M pa3pemarb KOH(JIUKTHI HAa OCHOBE COIJIacOBaHUS MO3UIMH M ydeTa
UHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE;

OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOLIUN MPOAYKT, IPUHUMATH U Pa3/IEsiTh
OTBETCTBEHHOCTD U MPOSIBIIATH TOTOBHOCTH K IPEIOCTABICHUIO OTYETA NEPE TPYIIIOM.

OBnazieHNe YHUBEPCATbHBIMU YU€OHBIMH PETYJISATUBHBIMU JIEHCTBUSIMHU:

oOHapyxuBaTh # (POpMyIHUpPOBaTH YUEOHYIO MpOOJIEeMY, OMNPENCHSITh IEIb
y4eOHOM JeITeIbHOCTH;

BJIAJIETh OCHOBAaMHM CaMOKOHTPOJS, CAaMOOLCHKH, TPUHATHS pEUICHUA U
OCYLIECTBJIEHUSI OCO3HAHHOI'O BBIOOpA B yUEOHO! 1 ITO3HABATENILHOM AESITEIbHOCTH;

COOTHOCHUTH CBOM JACHCTBHS C IUIAHUPYEMBIMH PE3YyJIbTaTaMHU, OCYIIECTBIATH
KOHTPOJIb CBOEW JAEATEIBHOCTH B IMPOLECCE NOCTHKEHUS PEe3yJIbTard, ONPENEIATh
CHoCcOOBI ICUCTBUI B paMKax MPEUIOAKEHHBIX YCIOBHUI U TpeOOBaHU, KOPPEKTUPOBAThH
CBOM JICUCTBUSA B COOTBETCTBUU C U3MEHSIOUICHUCS CUTYaLIUEH;

JlaBaTh aJICKBAaTHYIO OLICHKY CUTyallMU U IIpelaraTh IUIAH €€ U3MEHEHUSI;

NpeIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPU PEIICHUH Y4EOHOU
3a7a4u;

NOHUMAaTh TPHUYUHBI, TI0O KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMbIH pe3ysbTar
NESITETLHOCTH, OMPENEATh TMO3UTHUBHBIE W3MEHEHUS W HampaBlIeHUs, TpeOyroiue
JanbHEHIIe padoThI;

OCO3HAHHO OTHOCUTHCS K APYTOMY YEIIOBEKY, €Er0 MHEHUIO.

IMTPEAMETHBIE PE3VYJIbTATDI

B cocTaBe nmpeaMeTHbIX pe3yJbTaTOB MO0 OCBOCHHUIO 00S3aTEIbHOTO COJIEP KAHMUS,
YCTaHOBJICHHOTO AaHHOW DenepanbHOl pabouell MpOrpaMMOi, BBIIEISIOT: HAay4YHBIC
3HAHWUS, YMEHHS W CIOCOOBI JCWCTBUH, crnenuduyueckue aisg y4eOHOro mpeamera
«Xumus», BUABI JEATEIHLHOCTH IO TMOJYYCHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAIUH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX:

MPEACTABIICHHE O 3aKOHOMEPHOCTSX W TI03HABAEMOCTH SBJICHUN TPUPOJIBI,
NMOHNMaHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHWMHUYECKOW HAyKd Kak oOJacTu
COBPEMEHHOTO €©CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl W TPAKTUYECKOMN
NESATETHHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOTO 00IIIECTBA; TOHMMAaHUE MECTa XUMHUHU
CpeIu IPYruX €CTeCTBCHHBIX HAYK;

BJIa/ICHHE OCHOBAMM TMOHSATUWHOIO armapaTa U CUMBOJIMYECKOTO SI3bIKa XUMUU
JUTSl COCTaBIIeHUs (POPMYJT HEOPTAHUUECKUX BEIECTB, YPABHEHU XUMUYECKUX PEaKIUn
(c omopoil Ha ajNrOpuTM YYeOHBIX [IEWCTBHI); BIIAJICHUE OCHOBAMH XUMHUYECKOU
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HoMeHKIaTypbl (IUPAC u TpuBManbHON) M yMEHHE HUCIIONb30BaTh €€ ISl PEUICHUS
y4e0HO-TI03HABATEIbHBIX 337]a4 C TIOMOIIBI0 YUYHUTENS; YMEHUE HCIIOJIh30BaTh MOJEIU
JUTs1 OOBSICHEHUSI CTPOSHUSI aTOMOB Y MOJIEKYJI TI0 aJITOPUTMY C OTIOPO Ha OTIpe/ICTICHUS;

MPEJCTABICHHE O CUCTEME XMMUYECKUX 3HAHUI U YMEHUE C MOMOIIBIO YUUTEIIS
OPUMEHSTh CUCTEMY XUMUUYECKUX 3HAHWM JIsI YCTAaHOBJICHUS B3aUMOCBSI3EM MEXKIY
W3YYEHHBIM MaTE€pUaioM W MpPU MOJIYUYCHHH HOBBIX 3HAHWH, a TaKXke B Mpolecce
BBITIOJTHEHUS Y4YeOHBIX 3aJlaHuil W mpu padoTe ¢ MCTOYHHKAMH XUMHUYECKOU
uH(pOopMaIK, KOTOpask BKIIIOYAET:

BOKHEHUIINE XWMHYECKUE TOHATUS: XUMHUYECKUU JJIEMEHT, aToM, MOJIEKya,
BEILIECTBO, IMPOCTOE U CJIOXKHOE BEIIECTBO, OIHOPOJHAS W HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJIIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIA 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CpeaHsif),
XUMUYECKas peakius, pPeaKluh COSAUHEHUS, pEaKlUUu Ppas3JIoKEHUs, peaKluu
3aMeIleHHs], peakuu 00MeHa, TeTIoBON A (PeKT peakuuu, K30- U IHAOTEPMUUECKUE
peakuu, pacTBOp, MaccoBasi J10Jsl XMMHUYECKOTO AJIEMEHTa B COCIMHEHUHU, MaccoBas
JI0JIsI ¥ IPOLICHTHAsI KOHLIEHTPAIIMs BEIIECTBA B PaCTBOPE, PO aTOMa, SJICKTPUUECKUMA
CIOW aToma, aToOMHas OpOWTaj b, pPaauyC aroMa, BaJCHTHOCTh, CTEMEHb OKUCICHUS,
XUMHUYECKasi CBSI3b, AJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHASI M HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBSI3b, METAJJIMYECKAs CBsA3b, KPUCTAJUIMYECKasl pelieTka (aTroMHas,
WOHHAsA, METa/UIMYecKas, MOJICKYJIsIpHasi), MOH, KAaTHUOH, aHUOH, JJEKTPOJUT U HE
AJEKTPOJIUT, JJCKTPOJUTHUYECKAs]  JIUCCOLMAIMS, pEaKIMhd HOHHOTO  OOMEHa,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKIMH, OKHUCIUTEIh U  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJIEHUE, DJICKTPOJIU3, XUMHUUECKOE pPaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE PEaKIMU, CKOPOCTh XUMHUYECKON peakIuu, KaTajau3arop, MpeAesIbHO
nomyctumas konnenrpanus ([11K), koppo3us MeTanioB, CIjIaBhl;

OCHOBOITOJIATAIOIIKE 3aKOHBI XUMUU: 3aKOH COXpaHEeHUs Macchl, [leproauyeckuii
3akoH J[. V1. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUU XUMHUHU: AaTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHS DIICKTPOJIUTHUECKON
JUCCOIIMAIINK, a Tak)Ke MPEJICTABICHUS O HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCIIC
AKCIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOAaX MCCIIECIOBAHUS BEIIECTB U U3YUYEHUS
XAMUYECKUX PEAKIIHI;

MPECTABICHHUE O MEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aroma, »3JIEKTPOOTPUIIATEIBHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOXKEHUs dJeMeHTOB B Ilepuoamdeckoit cucteMe (B MayibIX MEPUOJAX U TIJIABHBIX
NOATPYNIax) U 3JIEKTPOHHOI'O CTPOCHMS aTOMa; YMEHUE OOBSCHATH CBSI3b MOJIOKEHUS
anemeHta B llepuonnueckoil cuUCTEME € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sijpa, 0O0Ilee YHCIO SJIECKTPOHOB),
pacnpeneneHueM 3JIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeX
NEPHUOJIOB, KATUS M KaJbIUs; KIACCU(DUIIMPOBATH XMMUYECKUE DJIEMEHTHI C OMOPON Ha
omnpeneneHus GU3NIEeCKoro cMbicia IUGPOBBIX JAHHBIX EPUOTUIECKON TaOIUIIbI;

yMEHUE KJIacCU(PUITMPOBATh XUMHUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA
U XUMUYECKHE PEaKIHMH C OMOpPOM Ha CXEMbI; ONPENEsATh BAJICHTHOCTh U CTEIECHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSI3U U THUI KPUCTANTUYECKOU
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CTPYKTYpbI B COEIMHEHUSX, 3apsil MOHA, XapaKTep CPeAbl B BOJAHBIX PACTBOPAX BEIIECTB
(KUCJIOT, OCHOBaHU ), OKUCIIUTENb U BOCCTAHOBHUTEIIb 110 aJITOPUTMY YUEOHBIX JIEHCTBUIA;

yMEHHE XapaKTepU30BaThb C OMOPON Ha cxemy (U3MUECKHE W XHUMHUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPOI, rpaduT, aama3, KpeMHHIA, a30T,
docdop, cepa, XJI0p, HATPUH, KATHIA, MATHUH, KaJTbIIUN, ATFOMUHUH, )KEJI€30) U CIOKHBIX
BELIECTB, B TOM YMCJI€ HMX BOJHBIX pPacTBOpPOB (BOAA, aMMHaK, XJOPOBOAOPO/,
CEpPOBOIOPO, OKCHBI U TUapokcuabl MetamioB | - [TA rpynn, amomunus, meau (1I),
nuHkKa, xeneza (II u III), okcuast yraepoaa (I u IV), kpemuus (IV), azora u gpocdopa
(III u V), ceppt IV u VI), cepuucras, cepHas, a3oTucTas, a3oTHas, (docdopHas,
yrojbHasi, KpEMHHUEBASI KUCIOTA U UX COJIM); ONMUCHIBAThH C OMOPOM HA IJIaH U KIIIOUEBbIE
CJIOBA; YMEHUE MPOTHO3UPOBATh U XapAaKTEPU30BATh CBOMCTBA BELIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUS IOCJIE MPEABAPUTEIIBHOTO aHajln3a IOJ PYKOBOJICTBOM
negarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOICTB, BO3MOYKHOCTH
MPOTEKAaHMs] XUMHUUYECKUX MPEBPAILCHHUI B Pa3IUYHBIX YCIIOBHSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLLYI0 IPUPOIHYIO CPENY;

yMEHUE COCTaBJISTH MO 00pa3ily, cXeMme, ajropuTMy YYeOHBIX JICUCTBUI
MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS PEaKIUil (B TOM YKCII€ peaKIuii HOHHOTO 0OMEHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUHN), WIIIOCTPUPYIOIUX XHUMHYECKUE
CBOMCTBa M3YyYEHHBIX KJIACCOB/TpPyHH HEOPraHWYECKHUX BEIIECTB, a TaKkKe
NOJTBEPKIAAIOLUIUX T€HETUYECKYIO B3aUMOCBSA3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO W MOJSPHYIO MAacChl
BEILIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa B COEJUHEHUH, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €0 Maccy, 00bEM ra3oB ¢ ONOPOH Ha
oOuue hopMyJsibl; yMEHHE ITPOBOJIUTH PACUEThI 10 YPABHEHUSIM XUMUYECKUX PEAKIIUN U
HAXOJUTh KOJMYECTBO BEIIECTBA, 00bEM M MACCY PEareHTOB WU MPOAYKTOB PEAKIUU C
OTIOpOM Ha 00pa3ell, aJrOpUTM YUEOHBIX IEUCTBUI;

BIIaJICHUE OCHOBHBIMHM METOJIaMHU HAYYHOTO MO3HaHMs (HabItoieHne, u3MEpeHue,
AKCIEPUMEHT, MOJICTUPOBAHUE) MPU H3YYEHUU BEUIECTB M XUMHUYECKHUX SIBICHUU C
OTOpPOM Ha aJITOPUTM YYEOHBIX NEUCTBUM; yMeHHE c(hOpMyIUpoBaTh MpoOIeMy U
NPEIOKHUTDH YT €€ PEIICHHUs C IIOMOIIBIO TIe/larora; 3HaHue OCHOB 0e30MacHoi paboThI
C XMMHYECKUMU BEIIECTBAMH, XUMUYECKOM MOCY 101 1 Ta0OpaTOPHBIM 000PYI0BAaHUEM;

HaJIM4ME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIIETYOIINX
XUMHUYECKUX HKCIEPUMEHTOB IM0J PYKOBOJCTBOM YUHUTENS C OOCYKIEHUEM ILIaHa
pabOThI WJIM COCTaBJICHUEM TaOJIULIbI:

M3Yy4YEHUE U ONUCAHNE (PU3NYECKUX CBONCTB BEIECTB;

O3HaKOMJICHUE ¢ (GU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OMBITHI, WJUTFOCTPUPYIOLIME MTPU3HAKH MPOTEKAHUS XUMHUECKUX PEAKIIMIL;

U3y4YeHHE CIIOCOO0B pa3/ieJICHUsl CMece;

MOJIyYEHHE KUCIOPOAa U U3YUEHUE €T0 CBOMCTB;

IIOJIyYEHHUE BOJIOPOJA U U3YUEHHE €TI0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJTy4YE€HHE aMMHUaKa U U3YYEHHUE €r0 CBOMCTB;

IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW JIOJEH PACTBOPEHHOIO
BELIECTBA;
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UCCJIEIOBAHNE M ONMCAaHUE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB;

NpPUMEHEHHE HWHAMKATOpPOB (akMyca, METHIOpaHka M (eHondTanenHa) s
OINpEJEICHHS XapaKTepa CpeIbl B paCTBOPax KUCIOT U LIEN0YEH;

U3Y4YEHUE B3aUMOJEWUCTBHUS KHUCIOT C METaUlaMH, OKCHJAMH METAJLJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJIHOTO METaslla PYTUM U3 PacTBOPA COJIH;

UCCle1I0BaHre aM(POTEPHBIX CBOMCTB TUAPOKCHIOB aTIOMUHUS U LIMHKA;

pelIeHre  HKCIEPUMEHTAJIbHBIX 3afa4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COCIUHEHUN»;

pelIeHHEe  JKCHEPUMEHTAJIBHBIX 3aJa4 MO0 TeMe  «ODJIEKTPOJIUTHYECKAs
JUCCOLIMALIUAY;

pELIeHNE DKCIIEPUMEHTAIBHBIX 3a4ad M0 TeMe «BaxHeilline HeMeTalulbl U UX
COCIMHEHHUS;

pElIeHNE SKCIEPUMEHTANBHBIX 3a/1ad no Teme «BaxHeiline meTamibsl U UX
COEIMHEHHUS;

XUMHUYECKUE 3KCIEPUMEHTBI, HILTIOCTPUPYIOIINE IPU3HAKH IPOTEKAHUS PEaKLIMiA
HOHHOT0 0OMEHa;

KAUECTBEHHbIE PEAKUMU Ha MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HOHBI:
xjopua-, Opomua-, HOguA-, cyiabdar-, Qocdar-, kapOoOHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTHUOHbI aMMOHHUS, MarHusi, Kajblus, allOMUHUL, *ene3a (2+) u
xenesa (3+), menu (2+), IMHKa;

YMEHHME TPEACTaBIATh PE3YyJbTaThl AKCIEPUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TpaUKOB U TaOJIUI] U BBISBISATH SMIIUPUUYECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUIaMHu 0€30MacHOro OOpallEeHHs C BELUIECTBAMU, UCIIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HU, a TAK)KE MPaBUIIaMU IOBEJCHUS B LIETSAX COEPEKEHUS 30POBbSI
U OKpPY’KaloIlleW MpUPOIHON cpenbl; MOHMMaHWE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIE OpPraHM3MBbl OIpPEACIECHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEeIOTBPALICHUS] UX BPEIHOTO BO3CHCTBHS; MOHMMAHWE 3HAYEHHUS >KUPOB, OEJIKOB,
YTJIEBOJOB JIJIsl OpraHU3Ma Y€JI0BEKa;

BJIQJICHUE OCHOBAMU XHMMHYECKOW TI'PaMOTHOCTH, BKJIOYAIOIIEH YMEHHE
OPaBUWJIBHO MCIOJb30BaTh HW3YYEHHBbIE BEIIECTBA M MaTepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YJOOpEHUsl, METAJUIbl M CIUIABBI, MPOAYKTHI MEpepadOTKH MPUPOIHBIX
UCTOYHUKOB YTJIEBOAOPOJIOB (YT, MPUPOJHOTO ra3a, HedTH) B OBITY, CEIHCKOM
XO35MCTBE, Ha TMPOMU3BOJCTBE; YMEHUE MPUBOJUTH MPUMEPHl  MPABUIBLHOTO
UCII0JIb30BaHUS N3YYEHHBIX BELIECTB U MAaTEPUAIIOB;

YMEHHE YCTaHaBJIMBATh CBS3M MEX]y pPEaJbHO HAOIIOJAEMBbIMU XUMHUYECKHUMHU
SBJICHUSIMU M TPOLIECCaMU, NPOUCXOASIIMMU B MakKpo- M MHKPOMHUPE, OOBSACHATH
OPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XWMUYECKUE 3HAHUS CO
3HAHUSAMHU JPYTUX YYEOHBIX MTPEIMETOB C MIOMOIIBIO MEarora;

npejcTaBieHue O cdepax NpodecCHOHATBHONU IEesTeNbHOCTH, CBA3AHHBIX C
XUMUEN U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JTIOCTUKEHUSAX XUMHUYECKOU
HAyKH; HaJIMYME OMbITA padOThI C Pa3IMUYHBIMH HCTOUYHUKAMU WH(OPMALIUU TIO XUMHUH
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(Hay4HO-TIOMYJISIpHAsT JIUTEpaTypa, CIOBAapU, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTOPOM Ha AITOPUTM: YMEHHE OOBEKTUBHO OLIEHUBATh MH(POPMAIIUIO O BEUIECTBAX, UX
MIPEBPALIECHUAX U IPAKTUYECKOM ITPUMEHEHHH.

TpeboBanus Kk TpeaIMETHBIM pe3yJbTaTaM OCBOCHHUS Y4YEOHOTro mpeaMeTa
«Xumus», pacrpeiesieHHbIE 110 rojlaM 00y4YeHus

PesynbraTtel mo rogam (GOpMyIMpPYIOTCS [0 NPUHLMIY J00aBJI€HHS HOBBIX
pe3yJIbTaTOB OT roja K roay, YK€ Ha3BaHHbIC B NPEABIAYIIMX TOJax MO3ULHH, KAK
PaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yabTaThl OUEPEAHOIO Toj1a
10 YMOJIYAHHUIO BKJIIOYAIOT PE3YJIbTAThl MPEABIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX [MOHATHI: aToOM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OTHOPOJHAS U
HEOJIHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIApHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS. Macca, MacCOBAs JOJISI XUMUYECKOTO JIEMEHTA
B COCIAMHEHUHU, MOJISAPHBIA OOBEM, OKCHUJ, KHUCIOTa, OCHOBaHHE, COJIb,
*3MEeKTPOOTPULIATEILHOCTh ¥, CTEICHb OKHUCIICHHS], XUMUYECKasi  peaxuus,
KJaccu(uKanusi peaklUHil: peakuuu COCAMHEHHS, PEAKUUU pa3NIoKEHMs, pPEaKIuu
3aMeIleHHs], PeaKui 0OMEeHa, 9K30- U SHJOTEPMUUYECKHE peakluu; *TerioBoil 3 dexr
peakuuu’™; aapo aroma, dJIEKTPOHHBIN CI0M aTroMa, aTOMHAasi OpOUTallb, pauyC aToma,
XUMHYECKasi CBSA3b, MOJISIPHAS M HEMOJSIpHAs KOBAJIEHTHAsl CBS3b, MOHHAs CBS3b, MOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas J0Jisl BellecTBa (MPOLIEHTHAs KOHILIEHTpalus) B
pacTtBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHA (cM. M. 1) u
MPUMEHSITh 3TH OHSATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILICHUI;

UCIIONIb30BaTh XWMUYECKYI0 CHMBOJHUKY [UISl COCTaBJI€HHA (HOPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUYECKUX PEAKLINIA, SJIEKTPOHHOIO OaaHca;

ONPEIENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOPOMl Ha OMNpe/iesieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
coeMHEHUU 10 (QopMysaM; BHUJ XUMHUYECKOM CBs3M (KOBAJICHTHAasT M HOHHAs) B
HEOPraHNUYECKUX COEANHEHUSAX;

UMETh MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHWUM, YMEThb C IOMOIIbIO
YUUTENS] IPUMEHITh CUCTEMY XUMUYECKUX 3HAHUHM, JUIsl YCTAHOBJICHHSI B3aMMOCBSI3H
MEXIy U3YUYEHHBIM MaTEPHAJIOM U TP MOJyYSHUH HOBBIX 3HAHUMN, a TaKXKe MpU padboTe
C UCTOYHHKAMHU XuMU4eckod wuHbopmaruu. OpHEHTHPOBATHCS B TOHATUSAX U
OTepupoBaTh UMHU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHITIOJHEHUN YICOHBIX 3ajaHUN
U PEIICHUM PACYETHBIX 3aJa4 C ONOPON Ha aJrOPUTM YUYEOHBIX JAEHCTBUI H3yUEHHBIE
3aKOHBI M TEOPUH: 3aKOH coXpaHeHus Maccsl, Ilepnonnueckuit 3akon /.M. MeHnneneena,
*3aKOH TOCTOSHCTBA COCTaBa™, 3aKOH ABOrajipo; aTOMHO-MOJIEKYJIIpHAs TEOpPHs.
CooTtHocHUTh 000O3HauYeHUs, KOTOpble UMeroTcsd B Tabnuue «llepuonnueckas cucrema
xumuueckux oanemeHtoB [ 1. MenneneeBa» C 4YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUS aTOMOB XHWMHMUYECKHUX DJIEMEHTOB (COCTaB W 3apsll sjapa, oOIIee YuCiIo
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AJIIEKTPOHOB U PACHIPEIEIECHUE UX I10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI; HEOPraHWYEeCKHWE BEIECTBa;
XUMUYECKUE peaKIUU (10 YUCIY U COCTaBy YYACTBYIOIIMX B PEAaKIUMU BELIECTB, IO
TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEHU OKUCICHHUS XUMUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOICTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONUMCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPALICHUN B Pa3IMYHbIX YCIOBUSX MOCIE
IpeIBapUTEIHLHOTO 00CYKICHHUS C MEIaroroMm;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMUMHUYECKOTO 3JeMeHTa 1Mo (opMysie COSIUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMHUYECKON pEaKIMH C
OIIOPOU Ha aJIrOPUTM;

MPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIbHON MESITEIbHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, O0O0O0O0IIeHNe, CcHCTeMaTu3alus, KiIacCu(pUKalusi, BbISIBICHHE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHs CBOMCTB BELIECTB M XUMHUYECKHX
peaklMii; €eCTEeCTBEHHO-HAy4YHbIE METOJbl IO3HaHUS — HaOJI0JIEHUEe, H3MEpPEHHE,
MOJCIUPOBAHUE, SKCIEPUMEHT *(peasibHbII U MBICICHHBIN)* 10 PYKOBOJCTBOM
nejarora,

CJIeI0OBaTh NPAaBWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJI0M W J1abopaTOpHBIM
o0opyI0OBaHMEM, a Tak)Ke MpaBuiiaM OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIIUSIMU T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYESHUIO U
coOupaHuI0 Ta3000pa3HbIX BeEHIECTB (BOJOpPOAA W KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OINpPEIETEHHON MAcCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH
U MPOBOJANTH XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TOMOIIbI0 WHIWUKATOPOB (JakMyc, (eHondTanenH, METHIOPAHX U Jp.),
NOATBEPKAAIOIIMX KAaYeCTBEHHBIM COCTaB HEOPraHMYECKHX BEHIECTB (KAYECTBEHHBIC
pEeaklMK Ha HOHBI) IO/ PyKOBOACTBOM I1€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHH: XUMHYECKHH 3IIEMEHT,
aToOM, MOJEKyJa, HOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHHS, XMMHUYECKas peaKuus,
XUMUYECKasl CBA3b, *TEIUIOBOM 3PQPEKT peakuuu, MOJb™, MOJISIpHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, HIEKTPOIUTHYECKAs TUCCOIMAIUSA, PEaKUUA HOHHOTO
oOMeHa, KaTaJu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMBbIE
peakuuu’™, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEh, BOCCTAHOBUTEIb,
OKHCJIEHHME W BOCCTAHOBJIEHUE, aJUIOTPOMNHUs, amM(pOTEPHOCTb, XUMHUYECKas CBA3b
(KoBaJleHTHasl, HMOHHAs, MeETaJNIMYecKas), KpHUCTaJUIMUecKas pemérka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMHYECKOM pPEAKLUU™, MpeIeibHO JOMyCTHMAas
koHueHTpanus (ITJ1K) BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
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MPUMEHSTH 3TU NOHATHUSA IPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BAaTh 3HAKM W CUMBOJBI ISl (UKCAIlMU Pe3yJbTaTOB HAOIIOACHUH,
coctaByieHusi (GOpMyJl BEIIECTB U yPaBHEHHN XMMHUYECKUX PEAKIIMi, 3aIMUCH JaHHBIX
ycioBuid 3aaad. Mcronb3oBaTe 0003HaueHUs, nuMmeromuecs B [lepuonnueckoi cucreme
U Ta0JMIle pacTBOPUMOCTH KHCIOT, OCHOBAHWA M COJIEH B BOJE /JIs BBINOJTHEHUS
3a1aHUM.

ONpENENSATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHUYECKHX JJIEMEHTOB B
COEAMHEHNAX PAa3JIMYHOIO COCTaBa; IPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHHM C OMOPOM HA ONPEENICHHMS], B TOM YHUCIIE CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKON CBs3U (KOBaJ€HTHas, HOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT U IIeNoYel, *TUMl KpUCTAUIMYECKOW PpEeHETKA KOHKPETHOIrO
BelecTBa*;

packpbiBaTh  cMmbici  I[lepuommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHWMAaHME: *OMHCHIBATH W XaPAKTEPU30BATH* TAOIUUYHYIO
dopmy Ilepuonnyeckoil cHCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3inyaTh MOHATHUSA
«rnaBHas noarpynmna (A-rpynma)» u «mnobouHas noarpynna (b-rpymnma)», manbie u
OOJBIINE MEPUOJIBI; *COOTHOCUTD * 0003HAYEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKON
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTaB U 3apsia g1pa, o0LIee YUCIIO 3JIEKTPOHOB U PACIPEEICHUE X MO AIEKTPOHHBIM
CosAM); *OOBICHATH™ O0OILIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XMMHUYECKHX
AJIEMEHTOB M MX COEAMHEHUH B Mpejesiax MajiblX NEPUOJOB U TJIABHBIX MOJTPYIIl C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYeCKHUEe BELIECTBA;
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYacTBYIOIIMX B PEAKIMH BEIIECTB, I10
TeroBoMy 3G (HEKTy, M0 U3MEHEHUIO CTETIEHEH OKHUCIICHUS] XUMUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOMINE U CICIIMPUIECKUE XUMUIECKHUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkIasi OMUCAHUE MPUMEPAMH MOJIEKYJSAPHBIX H
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHAN C OOPOU HA CXEMBI;

COCTaBJISATb YPAaBHEHUS JJIEKTPOJIUTHYECKOM IUCCOLMALMHU KHUCIOT, IIEJIOYEN U
COJICH; TOJIHBIE M COKpAILIEHHBIE YpaBHEHHUs peakUUid MOHHOrO OOMEHA; ypaBHEHMS
peaklmii, TOATBEPAKAAIONINX CYIIECTBOBAHUE T€HETHUECKOU CBS3M MEXIY BEUIECTBAMU
Pa3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYILIHOCTh OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAaHUS XHUMHUYECKHX MPEBPAIICHUN IIOCIE MPEABAPUTEIBLHOIO
00CYXKIEHHUS C TIeAarorom;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAacChl BEUIECTB;
MacCOBYIO JIOJI0 XUMHYECKOI0 3JIeMEHTa Mo (opMmyse COeTUHEHUS; MACCOBYIO JIOJIIO
BELIECTBA B PAcCTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEaKLMH C
OIIOPOM Ha aJIrOpUTM;

CJIEI0BaTh NPAaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJO0M W J1abopaTOpHBIM
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o0opyI0oBaHMEM, a Tak)Ke MpaBHiiaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU TI0 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB O TIOJYYCHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (aMMHUAKA U YTIEKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUU, MOATBEPKIAIONINE KAYeCTBEHHBIH COCTAB Pa3IMYHBIX
BEIIECTB. PACIO3HABATh OMBITHBIM TYTEM XJIOPUA- OpOMHUI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHUI-NOHBI, KATHOHBI aMMOHWS 1 MOHBI H3yYCHHBIX
METAJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX BEIICCTB;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICIUTEIHLHOW JCSITCIIBHOCTH — aHajdu3 |
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATH3AIIHIO, BBIIBICHHE IPUYUHHO-CJICICTBEHHBIX
CBSI3CH — JUIS U3YYCHUS CBOMCTB BEIIECTB M XMMHUCCKHUX PEAKIIU; €CTECTBCHHO-HAYYHBIC
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHUE, MOJISIIMPOBAHUE, SKCIIEPUMEHT (PealIbHbIHI
Y MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuueckoe MmIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHHUE KaXKJ0M TeMbl yueOHOTO mpeaMeTa « XUMUsH»
®denepanbHO aJaNTUPOBAHHONW OCHOBHOW 00pa30BaTEIbHONW MPOrPaMMbl OCHOBHOTO OOIIET0 0Opa30oBaHUSI OOYYaIOMIUXCS C
3aJIEPKKON TICUXUIECKOTO PA3BUTHsI, B I1€JIOM COBMAJAIOT C COOTBETCTBYIOMIMM pazzenoM dDenepalibHON paboyel mporpamMMbl
y4eOHOTO mpeaMera «XHUMHs» OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO oOmero oOpaszoBanus. [lpu sTom
Opranu3zaius BIpaBe cama BHOCUTh MU3MEHEHHUS B COJAEpKAHHE U pachlpesiesieHne yueOHOro Marepuana Mo rojgam oOydeHus, B
NOCJIEOBATENBHOCTh U3YYEHHUSI TEM M KOJUYECTBO YaCOB HA OCBOEHUE KaXJOW TEMbI, ONPEAESIEHUE OPraHU3alUOHHBIX (OopM
oOydenust u T.m. OOOCHOBAHHOCTh JAHHBIX M3MEHEHHMI ompenesnsiercs BbIOpaHHbIM oOpa3zoBarenbHOM opranuzauueid YMK,
UHAUBUIYATbHBIMU TICUXO(PU3HMUYECKUMHU OCOOEHHOCTSIMU KOHKpETHbIX oOyuvarommuxcs c¢ 3[IP, cTeneHpi0 OCBOCHHOCTH HMU
y4eOHBIX TeM, PEKOMEHIALMAMHU 10 OTOOPY U aianTaluyi y4eOHOro MaTepuana o XUMHUH, MpecTaBIeHHbIMU B [losicHUTEIbHOM
3aIUCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUYECKOTO IJIaHUpOBaHMs i oOydaromuiics ¢ 3I1P: mepBwiii npeanonaraet
OCBOEHHE MPOTPaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIacCe.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsi

8 KJIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)
MpumepHbIe TeMbI, OcHoBHoOe coaepxaHue OcHOBHbIe BUAbI 0eATENbLHOCTU
packpbiBaloLlme AaHHbIN obyvarowmxcs

pasgen nporpaMmmbi,
M KONIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yveHune

Pa3nen 1.IlepBoHayaibHble XuMHyeckue NOHATHA(20 u)
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Tema 1. Xumusi — BaxkHas
o6nacTb ecTeCTBO3HaHUA U
npaKTU4ecKom
[eATeNbHOCTU YerioBeka
(54)

MpeomMeT xumun.* Porb XMMUK B XXM3HW YenoBeka. Xumusi B
cucteme Hayk. MeToabl NO3HaHMSA B XUMUK.*

Tena u BewecTBa. Pn3nyeckne ceoncTBa BELLECTB.
ArperaTtHoe cocTosiHMe BellecTB. UncTble BewecTsa U CMeCH.
Cnocobbl pasgeneHnst cmecen. Pusnyeckme n Xummnyeckme
aBneHus. MNpusHakn 1 ycnoBms NpoTEKaHNsT XMMUYECKMX
peakumin.

3HaKoOMCTBO C npaBunamm 6e3onacHoCTy 1 npuémamm paboTol
B XMMWUYECKOW nabopatopumn.

[eMoHcTpauumn

1. labopaTopHoe obopyaoBaHue.

2. PasnunyHble BUAbI XMMUYECKOW NOoCcyabl.

3. O6pasubl BELLECTB.

4. Cnocobbl pasaeneHus cmecen (hunbTpoBaHue,
BblNapvBaHue, AMCTUNNALNS, XpoMaTorpadus).
JNlaGopaTopHble u npakTuyeckme paboTbl
JlabopamopHbie orbimbl:

OnvcaHune unsnyeckmx CBOMCTB BELLIECTB.

PasgeneHne cmecu ¢ NOMOLLbIO MarHuTa.

lpakmu4eckue pabomel:

Ne 1. JlabopaTtopHoe o6opyaoBaHve 1 npuembl paboTbl C HAM.
MpaBuna 6e3onacHoi paboTbl B XMMu4eckorn naboparopumu.
Ne 2. O4yncTka 3arpsi3HeHHOM NOBapPEHHOM COMn
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PackpbiBaTb CMbICN M3yYaeMblX MOHATUIA C MOMOLLbIO Neaarora.

PackpbiBaTb ponb XvMuu B NPMPOAE U XU3HW YenoBeka, eé CBA3b C APYrMM
Haykamu.

PasnnyaTbh uncTble BellecTBa U CMecu; OQHOPOAHbIE Y HEOAHOPOAHbIE CMECH;

PasnnuaTb dmsnyeckne n XumMmyeckue sIBNieHns C Onopoi Ha onpeaeneHust.

OnpepensTtb NPU3HaKM XUMUYECKUX peakLMii U YCIOBUS UX NPOTEKaHUS.

CneposaTb NpaBunam nob3oBaHNA XMMUYECKON MOCYA0MN 1 nabopaTtopHbIM
obopyaoBaHueM, a Takke npaBunam ob6paLleHns ¢ XMMMYeCKUMn
BeLLeCcTBaMM B COOTBETCTBUMN C UHCTPYKLIMSAMM MO BbIMOSTHEHMNIO
npakTuyeckux paboT noa KoOHTponem negarora.

MnaHnpoBaTtb 1 NPOBOAUTE XMMUYECKUIA AKCNEPUMEHT MO U3YUYEHNIO U
onucaHuio hranyecknux CBOMCTB BELLECTB, CMOCOO0B pasfeneHns cMecen
BeLLEeCTB Noj PYKOBOACTBOM negarora ¢ obcyxaeHmemM nnaHa paboTbl.

Mcnonb3oBatb Npu BbINOMHEHUN Y4eOHbIX 3a4aHuii U B npouecce
ncecneaoBaTenbCkon AeaTenbHOCTU Hay4YHO-MONYSPHYI0 nuTepaTtypy
XMIMWUYECKOro CoAepXXaHusi, CnpaBoYHbIe Matepuansl, pecypcbl MHTepHeTa
noA pyKoBOACTBOM nejarora.

BeicTpavBaTb pa3BEpHYTbIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOW Ha
nHpopmMaLmio M3 y4ebHMKa U CPaBOYHbIX MaTepuanos, rPaMoTHO
MCNonb30BaTh U3YYeHHbIN NOHATUMHBIA annapaT Kypca XMMun



Tema 2. BewiectBa
U XMMUYECKUe peakuumn
(154)

ATOMBI 1 MONeKynbl. XUMUYECKNE SNIEMEHTbI. 3HaKK
(CMMBOMbI) XMMUYECKUX 3NEMEHTOB. [poCTbie 1 CROoXHbIE
BeLlecTBa. ATOMHO-MOMEKYNSPHOE y4eHue.

Xumunyeckasn opmyna. BaneHTHOCTb aTOMOB XMMUYECKNX
3NeMeHTOB. *3aK0oH MOCTOSIHCTBA COCTaBa BeLLecTB.*
OTHocuTenbHas atoMHas macca. OTHocuTEeNbHas
MonekynsipHasa Macca. MaccoBas foNsA XMMUYECKOro afieMeHTa
B COEANHEHUN.

duranyeckne 1 xMMmmyeckme ABneHns. Xummyeckasa peakumsi.
Mpu3Haku 1 ycnoBus NPOTEKAHNS XMMUYECKNX PeaKuni.
XvMu4yeckme ypaBHeHNs.

Tunbl XMMUYECKUX pEaKLUIA (COEAMHEHWS, PA3NOXEHUS],
3amMeLLeHunsl, obMeHa).

3aKoH coxpaHeHUs Macchbl BELLECTB.

*M. B. JIoMOHOCOB — YYEHbIN-3HLMKNONEeaNCT.*

OemMoHcTpauumn

dusnyeckne sBneHUs (pacTupaHue caxapa B CTyMnKe, KuneHvue
N KOHOEeHcauusi Bogbl U T. 4.).

XvmMnyeckme saBneHust (ropeHne ceeYn, pasnoXxeHue caxapa,
B3aMMOLENCTBME CEPHOW KUCIOTbI C Xropnuaom 6apws,
pasnoxeHue rugpokcuaa meaun(ll), B3BammogencTame xenesa c
cepoWn, B3anmoaencTaue xenesa c pactsopom conu megu(ll)).
OnbIT, UAMIOCTPUPYIOLWLNIA 3aKOH COXPaHEHUS MaccChbl.

JNa6opaTopHble 1 NnpakTu4eckue paboTbl

JTaBopaTopHble onbIThbI:

Mpumepbl dhr3nyecknx aBneHnn (NnaeneHne Bocka, TasHne
nbga).

MprMepbl XMMUYECKUX SBREHU (NpokanveaHne MegHown
NPOBOMOKM, B3aNMOAENCTBME Mena C KNCIOTON).

Mogenu aToMOB 1 MOneKyn

MpakTnyeckas pabota N23 MNpu3HaKM NPOTEKAHUS XMMUYECKUX
peakuumn

BbluncneHus

— OTHOCUTENbHOW MONEKYNSPHON MacChl BELLECTB;

— MacCOBOW 0NN XMMUYECKOro afieMeHTa no d)opmyne
coeanHeHus.

MpuMeHATbL ecTeCTBEHHO-HAYYHblE METOAbI MO3HAHWS (B TOM Yncne
HabnogeHue, MogenvMpoBaHue, 3KCNEPUMEHT) U OCHOBHbIE onepauun
MbICIIMTENbHON AEATENbHOCTY (CpaBHEHWE, knaccudukaums) ons usyveHus
BELLECTB U XMMUYECKUX PeaKLUii C ONOPO Ha anropuTM UIN CXeMy.

PackpbiBaTb CMbICI M3y4aeMbIX NMOHATUIA U 3aKOHOB U MPUMEHSTb 3TN MOHSITUS
npu onN1McaHumM CBOMCTB BELLECTB U UX NPeBpPaLLEHUI C ONOPO Ha MnaH K1
KINtoYeBble CrioBa.

PasnuyaTb hmanyeckue n xummyeckue SBneHnsi, OObSICHATb UX CYLLHOCTb C
TOYKMN 3PEHNS aTOMHO-MOIEKYISIPHOTO YYEHUS C ONMOPOW Ha onpeaeneHns n
CXEMBI.

Onpepnensitb NPpU3HaKM XMMUYECKUX PEaKLIMIA, YCIIOBUS X NPOTEKAHWS.

OBBACHATL CYLLHOCTb (OM3UYECKMX U XUMUYECKUX SABMEHUIA C TOUKU 3pEHUS
aTOMHO-MOINEKYMSAPHOrO YYEHNS C UCMOSIb30BAHWMEM BU3YyarbHOW OMNopbl.

KnaccuduumpoBaTtb XMMmUyeckne peakumm (Nno YUcrny u cocTtaBy pearmpyoLmnx
1 06pasyroLLMXCH BELLECTB) C ONOPOM Ha CXEMbI.

CoctaBnate hopMynbl GUHAPHbLIX BELLECTB MO BANIEHTHOCTU 1 ONpeaensTb
BaneHTHOCTb No hOpMyriam BELLECTB C OMOPOIN Ha anroputM y4eGHbIX
JEeNCTBUN.

PacctaBnstb koadULMEHTbI B YpaBHEHUAX XMMUYECKUX peakuuin C onopom
Ha anroput™M y4ebHbIX OEWCTBUNA.

CnepoBatb nNpaBunam nonb30BaHUs XMMWYECKOW Nocyaon 1 nabopaTopHbIM
obopyaoBaHunem, a Takke npasuiamM obpalleHus ¢ BellecTsamm B
COOTBETCTBMM C MHCTPYKLUSMM MO BbINOSTHEHUIO NabopaTOPHbIX XMMUYECKMX
ONbITOB NOA, KOHTPOSIEM neaarora.

Mcnonb3oBaTh Npy BbINOMIHEHWMM Y4eOHbIX 3a4aHUIM 1 B NpoLecce
nccneaoBaTenbCKon AeATenbHOCTU
Hay4HO-MOMYNAPHYH NUTEPaTYPy XMMUYECKOTO COAEPXKaHWs, CNpaBoYHbIE
martepuansl, pecypcbl IHTEpHETa Nog, pyKoBOACTBOM nejarora.

BbicTpavBaTh pa3BEpHYTble NMCbMEHHBIE U YCTHBIE OTBETLI C ONOPOK Ha
nHopMaLMIo 13 y4ebHKKa 1 CrpaBOYHbIX MaTepuanos, rPaMoTHO
NCMONb30BaTb U3YYEHHbIV NOHATUIHBLIA annapaT Kypca XMMuu

Pasgen 2. BaxHeWwwue npeacraBuTeny HeopraHmyeckmx BewecTB (30 4)
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Tema 3. Bo3gyx. Kucnopog.
MoHATMe 06 okcuaax
(5y)

Bosgyx — cmech razos. CoctaB Bo3gyxa.

Kncnopog — anemeHT 1 npocToe Belle-

ctBo. O30H — *annoTponHas moandukaums kucnopoga.®
HaxoxgaeHwue kucrnopoga B npupoae, usndeckne

N XMMUYECKNE CBOMCTBA (peakLmn OKUCIIEHUS], TOPEHME).
YcnoBusi BO3HUKHOBEHUS U MpeKpaLleHust ropeHus. MNMoHaTre
00 okcmpax.

*Cnocobbl nony4eHns kucropoaa B naboparopum n
npombiwneHHocTu.* MNpumeHeHne kucnopoaa. Kpyrosopot
KMcrnopoga B npupoge.

*TennoBon acpdeKT XMMUYECKON peakuun, MOHATME O
TEPMOXMMUNYECKOM YpPaBHEHWUW, 3K30*- U SHOOTEPMUYECKNX
peakuusx.

*Tonnueo (HedTb, Yronb U MeTaH). 3arpsasHeHne Bo3ayxa,
cnocobbl ero NpefoTBpaLLeHUs. YcuneHme napHMKOBOro
achbdekTa, paspyLleHme 030HOBOro cros.*

DemMoHcTpauumn

BaanmogerictBue docdopa, cepbl 1 xenesa ¢ KUCIopoaoMm
(BO3MOXHO MCNOMb30BaHNE BUAEOOMNbLITOB).

OnpeaeneHne coaepxaHusi KUCNopoaa B BO3ayXe.

OnbITbl, 4EMOHCTPUPYIOLLME YCMOBUSI BO3HUKHOBEHUS U
npekpaLLeHnsi ropeHust.

JlabopaTopHble 1 npakTUyeckue paboThbl
JTaBopaTopHbIii OnbIT:

O3HakomneHue ¢ obpasLamm OKCUAOB.
MpakTnyeckas paboTa:

Ne 4. Mony4eHne kMcnopoaa, n3yyYeHne ero CBOMCTB.

BbluncneHnus
— MOJEKyNApHON MaccChl KUCOpoAa 1 030Ha Ha OCHOBaHUK
aTOMHOM MacCbl XMMUYECKOro arieMeHTa
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PackpbiBaTb CMbICI M3y4aeMblX MOHATUIA U MPUMEHSATb 3TW NMOHATUS NpU
ONMCaHnM CBOMCTB BELLLECTB M UX MPEBPALLEHUIA C UCTIONb30BaHNEM
OMOPHBIX CIOB U KIULLE.

XapaktepusoBaTb (ONUCLIBaTb)c 0nopoil Ha NAAH, CXeMY, KPAMKYIO 3aNUCh
COCTaB BO3ayXxa, hn3nm4eckme n XMMmniyeckne CBOMCTBa Kucnopoaa, cnocobbl
€ro nony4YeHns, NPMMEeHEHNe 1 3Ha4yeHne B MPUPOAE W XKU3HU YernoBekKa.

CpasHusamb peakyuu 20peHusi U MedIeHHO20 OKUCIIeHUSI C
npegBapuTenbHbIM 00CYXAEHNEM NapameTpOB CPaBHEHNS.

Cobupatb npmbopbl Ans Nony4eHns kucrnopoaa (BbITECHEHMEM BOAbI U
BO3ayxa).

Pacno3HaBaTb OnbITHBIM MYTEM KMCIOpOZ, Noj, KOHTPONeM neaarora.
Mcnonb3oBaTtb XMMUYECKY0 CUMBOIUKY A1 COCTaBMeHnst hopMyr BELLECTB,
MONEKYNAPHbLIX YPaBHEHUA XMMUYECKMX peakLmin C y4acTMeM Kucnopoaa.
OOBBACHATL CYLLHOCTb 3KONOrMYECKnx Npobrem, CBA3aHHbIX C 3arpsi3HEHNEM

BO3ayXxa.

CnepoBatb npasunam 6e3zonacHon paboTbl B nabopatopuv Npu MCNosnb30BaHUM
XMMUYECKOI Mocyabl U 060pyA0BaHUst MO KOHTPOSEM nejarora, a Takke
npaBunam o6paLleHns C ropoYMMN BELLLeCTBaMM B ObITy.

MnaHnpoBaTh 1 OCYLLECTBNATL Ha NPAKTUKE XMMUYECKUE SKCTIEPUMEHTHI,
npoBOauUTb HabnaeHNs, AenaTh BbIBOALI MO pe3ynbTatamM 3KCnepuMeHTa
noA, pykoBOACTBOM nejarora.

Y4yacTBOBaThb B COBMECTHOM paboTe B rpynne.

Vcnonb3oBaTtb Npuv BbINOIHEHMM Yy4EOHbIX 3aA4aHU 1 B npoLecce
nccneaoBaTenbCKon AeATENbHOCT HayYHO-MONYISPHYIO NuTepaTtypy
XMMUWYECKOro CoAepXKaHusi, CnpaBoYHble MaTepuansl, pecypcbl MHTepHeTa
nof, pykoBOACTBOM nejarora.

BricTpavBaTtb pa3BépHyTble NMUCbMEHHBIE 1 YCTHBIE OTBETHI C OMOPON Ha
nHpopMaLMio U3 y4ebHMKa 1 CNPaBOYHBLIX MaTEPMAroB C OMOPOW Ha NNaH,
rPaMOTHO UCMOMb30BaTh U3YyHYEHHbIM MOHATUMHBIVA annapaT Kypca XMmMum



Tema 4. Bogopog.
MoHATHMe o KucnoTax
n conax

(54)

Tema 5. KonnyectBeHHbIe
OTHOLLEHUSI B XMMUM
(4 4)

Booopon — anemMeHT 1 npocToe BellecTBo. HaxoxaeHve B
npupoae, husnyeckre 1 XMmmnyeckne cBocTea (Ha npumepe
B3aMMOZEeNCTBUA C HemeTannamm 1 okcuaammu meTansos),
npuMeHeHue, *cnocobbl nonyyeHus.*

MoHATME O KMUCMNOTax U Consix.

OemMoHcTpauun

MonyyeHne, cobupaHue 1 pacno3HaBsaHve Bogopoaa.
"opeHne Bogopoaa.

BsanmogerictBue Bogopoaa ¢ okcugom megu(ll).

JNaGopaTopHble u npakTuyeckme paboTbl
JTaBopaTopHbIi ONbIT:

B3anmopencTeme KUCMOT ¢ MeTannamu.
MpakTnyeckasn paboTa:

Ne 5. MNonyyeHne Bogopoaa, U3y4eHme ero CBOMCTB.

Bbluncnenus
— MOMNEKYNsPHON MaccChbl BELLLECTBa Ha OCHOBaHUM aTOMHOWM
MacCbl XMMUYECKNX 3NIEMEHTOB

KonunuectBo Belectsa. Monb. MongapHasa macca. 3akoH
Aoragpo. MonsipHbIi 06bEM ra3oB. Pac4étbl N0 XMMUYECKUM
YpaBHEHMVSAM.

DemMoHcTpaums
O6pasupl BeLLecTB KONM4ecTBOM 1 MOfb.

BbluncneHus

— 06bEMa, KonmMyecTBa BeLECTBa rasa no ero M3BeCTHOMy
KONMM4YecTBY BeLLecTBa Unn oobémy;

— 0OBEMOB ra3oB Mo ypaBHEHMWIO peakuun Ha OCHOBE 3aKOHa
00BbEMHbBIX OTHOLLUEHUI Fa3oB
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PackpbiBaTb CMbICI M3y4aeMblX MOHATUIA U MPUMEHSATb 3TW NMOHATUS NpU
ONMCaHnM CBOMCTB BELLECTB U UX NMPEBPALLEHWIA.

XapakTtepusoBaTb (OnuckiBaTb) U3NYECKME Y XMMUYECKME CBOWCTBA
BOOOPOAA, Cnocobbl ero Nony4yeHusl, NpMMeHeEHNe ¢ ONOPOK Ha NinaH,
KpaTKylo 3anuncb, CXeMy.

CobupaTb npubop Ans nony4yeHnss BOAOPOAA C UCNONb30BaHUEM BU3yaribHON
onopsl

Mcnonb3oBaTtb XMMUYECKY0 CUMBOIUKY ANS COCTaBneHns (oopMyn BELLECTB,
MONEKYNAPHbBIX YPaBHEHU XMMUYECKMX peakUmMi C yyacTMem Bogopoaa C
OMOpoW Ha anropuTMm.

CnepoBaTb npaBunam 6e3onacHoi paboTbl B nabopaTtopuu npu
MCMONb30BaHUN XMMUYECKOW NOCyabl 1 060pyA0BaHNSA MO KOHTPONeEM
neparora., a Takke npasunam 06palleHusi ¢ roprYMMK BeLLeCTBaMu B ObITy

[MnaHmpoBaTh 1 OCYLLECTBNATL Ha NPAKTUKE XMMUYECKUE IKCNIEPUMEHTHI,
NpoBOAMTL HAbMAEHWSA, AenaTb BbIBOAb! MO pesynbTaTtam aKCnepumeHTa nog
PYKOBOACTBOM Nefarora ¢ o6cyxaeHvem nnaHa paboTbl, C MCNONb30BaHNEM
KnmLe.

YyacTBOBaTb B COBMECTHOM paboTe B rpynne.

MnaHmpoBaTh M OCYLLECTBNATL HAa MPAKTUKE XMMUYECKNE 3KCTIEPUMEHTHI,
NpoBOAMTL HAbMAEHNSA, AenaTb BbIBOAbLI MO pe3ynbTaTtaM 3KCNepuMeHTa.

YyacTBOBaTb B COBMECTHOM paboTe B rpynne

PackpblBaTb CMbICN M3yYaeMblX MOHATUIA U NPUMEHSATL 3TU NOHATUS, a TaKkke
N3yYeHHble 3aKOHbl U TEOPUN ANS PELUEHNs PacyETHbIX 3a4ay C MOMOLLIbIO
neparora.

BbluMcnaTe MONAPHYO Maccy BeLLeCTB; KONIMYECTBO BewecTBa, 06bEM rasa,
Maccy BelllecTBa C onopon Ha obpasel, Ha hopmynbl;

MpoBoanTb pac4EThbl MO YpaBHEHNSM XUMUYECKUX peaKLuii C ONopor Ha
ob6paseL, anroput™ y4ebHbIX 4EeNCTBUIA: KONUYecTBa, 06 bEma, Macchl
BELLleCTBa N0 U3BECTHOMY KONMMYECTBY, 0OGbEMY, Macce peareHToB Unm
NPOAYKTOB peakumn.

BbicTpavBaTh pa3BépHYTbIE MMCbMEHHBIE N YCTHbIE OTBEThI C OMOPOW Ha UH-
dopmaumio 3 yyebHuka 1 CnpaBoYHbIX MaTepuarnos, rPaMOTHO UCMOb30BaThb
N3y4eHHbIN MOHATUMHBIN annapar Kypca XuMumn ¢ NOMOLLbIO neaarora.



Tema 6. Boga. PactBopkhl.
MoHATMe 06 ocCHOBaHMAX
(54)

Bopa, ee cocTtaB, CTpoeHne, Mornekynbl. Puanyeckne
CBOWCTBA BOAbI. *AHaNmM3 1 CUHTE3 — METOAbl N3y4YeHUst
cocTaBa Boabl.*

XumMnyeckume cBoMCTBa BOAbl

(pasnoxeHue, peakuum ¢ HaTPUEM, OKCUAOM KarbLus,
oKcuaom cepbl 1V .

CocTtaB ocHoBaHWiA. [NoHsTUE 06 MHANKaTOpax.

*Bopa kak pactBoputenb.* PactBopbl. *PacTBOpMMOCTb
BelllecTB B Boge.*

*HacbllweHHbIe n HeHacbILWeHHbIe pacTBopsbl. * MaccoBas aons
BeLLEeCTBa B pacTBOpe.

*Ponb pacTBOPOB B NPUPOAE U B XXM3HW YenoBeka.
KpyrosopoT Boabl B npupoae.* 3arpsisHeHne NpupoaHbIX BOA.
OxpaHa 1 ouncTKa NPUPOLHbIX BOA,.

JemMoHcTpauun

OneKTponu3 BoAbl; CUHTE3 BOAbI; B3aMMOAeNCTBME BOAbI C
MeTannamu (Na, Ca) (BO3MOXHO UCMONb30BaHMe
BMAeoMaTepmarnos).

PacTBopeHue BelLecTB C pasnnyHoOn pacTBOPUMOCTBIO.
MccnenoBaHne pacTBOPOB KUCHIOT M LESOYEN C MOMOLLbIO
WHANKaTOPOB.

JlabopaTtopHbie u npakTu4yeckue paboThbl

MpakTnyeckasi paboTa:

Ne 6. NpurotoBneHne pacTBOPOB C ONpeaeNEHHON MacCcoBOM
[ornen pacTBOPEHHOro BellecTBa.

BblunucneHnus
— C UCMNONb30BaHNEM MOHATUSA «MaccoBas 4O BELLLECTBa B
pacTBope»
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PackpbiBaTb CMbICI M3yYaeMblX MOHATUA U NPUMEHSATL 3TU MOHATUSA NpK
OMMCcaHUM CBOWCTB BELLECTB W 1X NpeBpaLLeHnii C MoMOLLbIO neaarora.

XapaktepusoBaTtb 13nN4eCcKMe N XMMUYeCKue CBONCTBA BOAbI, €€ posib Kak
pacTBopuTensi B NPUPOAHbIX MPOLeCccax C ONOPOM Ha MriaH 1 Cxemy.

CocTaBnATb ypaBHEHUSA XUMUYECKMX peakumii ¢ y4acTMeM BOAbI C ONopon Ha
cxemy.

OBBACHATL CYLLHOCTb 9KOMNOrMYecknx npobrnem, CBA3aHHbIX C 3arpsa3HeHnemM
NPUPOAHBIX BOA, CNOCOGBI O4YUCTKU BOAbI OT NpMMECe, Mepbl MO OXpaHe BOA,
OT 3arpsi3HeHns Nocne npeaBapuTeNibHOr0 CTPYKTYPUPOBaHWUA MaTtepuana.

lMnaHupoBaThb 1 OCYLLECTBASATbL HA NPaKTUKE XUMUYECKNE SKCEPUMEHTbI,
NpoBOAUTL HAbnNoAeHWs, AenaTtb Bbl-

BOAbI MO pe3ynbTaTaM 3KCnepuMeHTa Nod KOHTPoneM negarora, ¢
MCNonb3oBaHNEM KruLLe.

CneposaTb npasunam 6e3onacHon paboTbl B nabopatopuu npu
NCMONb30BaHNN XMMUYECKOW NOCYyAbl 1 060pyA0BaHNS MO KOHTPONeM
neparora.

[MpoBOANTL BLIYMCIIEHNSA C MPUMEHEHMEM MOHATUA «MaccoBas [OMs BelecTsa
B pacTBOpe» C Onopoun Ha opMyrbl.

Mcnonb3oBaTb Npy BbIMOMHEHWN y4ebHbIX 3a4aHuin 1 B npoLecce
nccrnepoBaTenbCKon AeATeNbHOCTN HayYHO-NONYNSAPHY0 NuTepaTypy
XMMUWYECKOTrO cofepXaHuns, CnpaBoYHble MaTepuansl, pecypcbl VIHTepHeTa
nof, pyKoBOACTBOM nejarora.

BbicTpavBaTh pa3BEépHyTble NMCbMEHHBIE N YCTHBIE OTBETLI C ONOPO Ha
nHopMaumio n3 y4ebHrka 1 CrpaBOYHbIX MaTepuanos, rPaMoTHO
NCMONb30BaTb U3YYEHHbIV NMOHATUMIHBIA annapaT Kypca XMMuu rnocrne
npeaBapuTENbHOro CTPYKTYPUpPOBaHMS Matepuana



Tema 7. OCHOBHBbIe Knaccbl
HeopraHu4yeckux
coeAuHEeHUn

(11 4)

Knaccudmkaums HeopraHM4eCKUx coeguHEeHUNn.

Okcuabl: coctaB, Knaccugukauus (OCHOBHbIE, KUCTIOTHbIE,
*amdoTepHble, HeconeobpasytoLLme Ha NpUMepe okcuaa
yrnepoga Il u okeugpa asora Il, HOMeHknartypa. MNonyyexne™
OKCWOB (B3aMMoencTBUE C BOAOMN, KUCOTaMU, Liesio4amMm).
OcHoBaHus: cocTaB, kKnaccudpumkaums (LLenoym m
HepacTBOpMMbIE OCHOBaHUSI), HOMEHKNaTypa.

Kuncnotbl: cocTas, knaccudukaums, HOMeHKNaTypa,
u3nyecKkme n XMMu4eckme CBONCTBa (B3anMoaencTeme ¢
OCHOBHbLIMW OKCMAaMM COMSIMU Ha NPUMeEpPE CONSIHOM 1
CEepHO KMCNOT), *cnocobbl nonyyeHns.” Pag akTMBHOCTU
MeTanmnos.

Conu (cpegHuve): HoOMeHknaTypa, *cnocobbl NonyyYeHns™,
B3aMMOENCTBUE COMen C MeTannamu, KUCroTamu,
Lenoyamu n consimu.

eHeTuyeckas cBA3b MexXay Kraccamm HeopraHM4ecKmx

coeavHeHuin. F'eHeTuyeckune pagpl. MNoHsATME 06 aMOTEPHbIX

rMOpoKCUaax Ha NpuMepe LMHKa U antoMmuHus. Xumudeckue
CBOWACTBa - B3aUMOAEWCTBME C KUCTIOTaMM U LenoYamu.
PasnoxeHue npu HarpeBaHuun.

HemMoHcTpauun

O6pa3supbl HeOpraHMYEeCKUX BELLECTB Pa3NMYHbIX KIacCoB.
B3anmogericTBne pactBopa CepHOM KMCNOThl C OKCUAOM
megu(ll).

Peakuusa HenTpanusaumn.

BblTecHeHVe oqHoro metanna apyrim u3 pactsopa cosnu.

JlabopaTopHble n npakTU4yeckue paboTbl
JlTabGopaTopHble onbIThI:

B3anmopeicTBme KMCNOT C MeTannamu.
Mony4eHne HepaCTBOPMMbIX OCHOBAHWN.

B3anmogelicTBne HepacTBOPUMbIX OCHOBAHMWIN C KUCNIOTaMMU.

Pasnoxenue rmugpokevga meaun(ll) npyn HarpesaHuu.
MpakTnyeckas pabota:

Ne 7. PelwleHne akcnepuMeHTanbHbIX 3a4a4 no reme
«OCHOBHbIE KIaccbl HEOPraHUYECKUX COEANHEHNIY.

BblunucneHnus
— MO ypPaBHEHUSIM XMMNYECKMX peakLmi

OrnpeneneHre OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTUHEHHIA 10 1a0I0Hy.
CocTaBieHHe CXeM CTPOSHUSI OCHOBHBIX KJIaCCOB HEOPraHUYECKHX COEIUHEHUH Ha
OCHOBE OIIPE/ICIICHNSI.

CocraieHne GpopMy1 OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX COSANHEHUH M Ha3bIBAaHUE
HX TI0 MEXIyHapOAHON U TPUBUATBHON HOMEHKIIATYpE C HCIIOIb30BAHUEM
OIIpe/ieNICHNs U TaONUIIBI PACTBOPHMOCTH.

KnaccupunupoBanne n3ydaeMbIX BEIIECTB [0 COCTAaBY U CB0UCMEAM C OTIOPOH Ha
OIIPE/ICJICHNS], CXEMBI M TAOJIHILy PaCTBOPUMOCTH.

CocraBieHne TaOIUIIbI TEHETHYECKUX PSIJIOB M CXeMBbl «[ eHeTndeckas B3auMOCBsI3b
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COSTUHEHHUID 10]] pyKOBOJCTBOM IeJarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUUECKHX CBOMCTB
U3Y9IEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCSI C HCTIOIb30BaHUEM
cxeMslI «'eHeTHYIecKast B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COCIMHEHHUIT» 10J] PyKOBOACTBOM Hearora.

CocraBieHHe MOJIEKYJSIPHBIX yPaBHEHUH peakui, MILTIOCTPUPYIONNX XUMHIECKHE
CBOICTBa U3YYEHHBIX KJIACCOB U CNOCOObI NOTYHeHs BEIIECTB U3YYEHHBIX KIIaCCOB,
TPYIII, @ TAKXKe IMOITBEPKJAIOINX TeHETHYECKYIO B3aUMOCBSI3b MEXK/y HUMH, C
OIopoii Ha BepOalIbHYI0 CXeMY B Ka4eCTBE 3pUTEIILHON OTOPHI.

CocraBieHHe MOJIEKYIISIPHBIX YPaBHEHUH PeaKLuii 1o cXxeMaM ¢ NpeaABapUTENbHBIM
00CyXIIeHHeM BBIOOpa pearnpyIomuX BEImeCTB.

Brrancnenue mo ypaBHEHHSIM XHMHUYECKIX PEaKINi KOIHIEeCTBa, 00bEMaA, MaCCHI
BEIIIECTBA M0 KOJIMYECTBY, 00BEMY, Macce peareHTOB MIIH HPOAYKTOB PEaKIuH Mo
ITOPUTMY .

[InanupoBaHue U OCYIIECTBIICHNE Ha IIPAKTUKE XUMUYECKOTO IKCIIEPUMEHTA 1
HaOJIIO/ICHNS TI0J] PYKOBOACTBOM YUHUTEJIS.

®DopmynpoBaHUE BBIBOIOB M0 Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIb30BAaHUEM
OTIOPHBIX CJIOB.

DopmynrpoBaHUE C MOMOIIBIO MEJAr0ra U BBITOTHEHHE NIPAaBHUII O€301acHON paboTHI B
71a00paTOPHH MPH UCIIOIB30BAaHUH XUMHIECKOH MOCYABI B 000pyJOBAHUSL.
Hcnonp30Banue NpH BBHIIOTHEHNN YIeOHbIX 3aaHUN U B IIpoLiecce
HCCIIE0BATENbCKON eI TEIbHOCTH HAayTHO- IOy ISIPHOH JINTEPaTyphl XUMHIECKOTO
coziepKaHMs, CIIpaBOYHbIe MaTepuaibl, pecypcsl VIHTepHeTa, ocymecTBIeH)e BEIOOpa
MO/ PyKOBOJACTBOM II€iarora.

BeicTpauBanue pa3BEpHYThIX IMCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
UHpOpPMaLUIO U3 y4eOHHKA U CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHOE MCIIOJIb30BaHNE
M3Y4EeHHOTO MOHATHIHOTO ammapaTa Kypca XMMHH C HCIOJIb30BaHUEM IIJIaHa,
OIIOPHBIX CIIOB, AITOPUTMA.

Pasgen 3. Nepuoanyecknn 3akoH u NMepuopgnyeckasa cuctema xmummuecknx anemeHtoB 1. U. MeHgeneesBa.
CTpoeHue aToMOB. XMMMUeckas cBfA3b. OKUCNIUTENbHO-BOCCTaHOBUTESNbHbIE peakumm (15 )
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Tema 8. Nepuoanyeckum
3aKkoH u lNMepuoauyeckas
cucTemMa XMMUYECKUX
3N1eMeHTOB

O. . MenpeneesBa.
CtpoeHue atoma (7 4)

MepBble NONbITKX KraccuduKkaumm XMMUYECKNX 3rIEMEHTOB.
MoHsTKe O rpynnax CXoAHbIX ANIEMEHTOB (LLEeNOYHbIE 1
LLIeNoYHO3eMENbHbIE MeTanbl, ranoreHbl, MHEPTHLIE rasbl).
*OnemMeHTbI, KoTopble 06pasytoT

amdoTepHbIE OKCuabl U rmapoKcuabl.*

Mepuoanyeckuii 3akoH un Neproanyeckas cuctema
xumundeckunx anemenToB 1. . Mengeneesa. Nepuoabl,
rpynnbl, noarpynnbl. PU3NYeCcKuii CMbICI NOPSAKOBOIO
HOMepa arneMeHTa, HOMEpPOB Neproaa n rpynnbl.

CTtpoeHue atomoB. CocTaB aTOMHbIX sigaep. *N3oTonbl.*
OnekTpoHbl. CTpoeHMe 3NEKTPOHHBLIX 0600YEK aTOMOB
nepBbix 20 XMMUYECKNX anemMeHToB [lepnogmnyeckon cuctemMbl
0. N. MeHgeneeBa.

XapakTepucTuka XMMUYEeCKOro arieMeHTa no ero nosioXXeHuo B
Mepuognyeckon cucteme . . MeHpeneesa.
*3aKOHOMEPHOCTU N3MEHEHWSI CBOWCTB 3/1IEMEHTOB MaribiX
NepuoaoB 1 rMaBHbIX NOArPYNM B 3aBMCUMOCTM OT aTOMHOIo
(nopsigkoBoro) Homepa.*

*3HaueHue Mepuognyeckoro 3akoHa u Neprogmnyeckon
CUCTEMbI XMMWYECKUX 3NIEMEHTOB NS Pa3BUTUS HAyKn 1
npaktukn. 1. . MeHgenees — y4éHbI, negaror u
rpakgaHuH.*

OemMoHcTpauun

KopoTtkonepuogHas v gnuHHoneprongHas opMbl
Mepuognyeckon CMCTEMbI XUMUYECKUX SNEMEHTOB

0. N. MeHpeneeBa.

OsHakomneHue ¢ obpasuamu MeTansioB U HEMETASIIOB.

NaGopaTtopHble u npakTuyeckme paboTbl

JTaGopaTopHbIi ONbIT:

B3anmopencTBume rugpokcuaa umHKa ¢ pactBopamm KUCNoT U
Lernoyen
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PackpbiBaTb CMbICI NEPMOANYECKOrO 3aKOHa Mo PyKOBOACTBOM neaarora.

MoHnmaTb cyllecTBOBaHNE NEPUOANYECKON 3aBUCMOCTY CBOWCTB
XUMMWYECKNX 3NEMEHTOB (M3MEHEHNE pafuyCcoB aTOMOB U
3NeKTPoOTPULATENBHOCTU) U UX COEAUHEHMWI OT NONOXEHUS B
NepUoANYECKON CUCTEME U CTPOEHNS aToMa C UCTONMb30BaHNEM CXEM U
Tabnuu,.

YcTaHaBnMBaTh CBsI3b MEXAy MOMOXEHNEM 3NIEMEHTA B NEPUOANYECKON
CMCTEME N CTPOEHMEM ero aToma (CocTaB 1 3apsa agpa, oduee yncrno
3NEKTPOHOB M pacnpeaeneHme Ux no 3NeKTPoOHHbIM CrosM) Mo obpasLy.

MporHo3npoBaTb xapakTep U3MEHEHUSA CBOWCTB 3IEMEHTOB U X COeANHEHWN
no rpynnam u nepuogam Neprognyecko cMCTEMbI C MOMOLLBIO Nejarora.
XapaktepusoBaTb XMMUYECKUE 3MIEMEHTbI NEPBLIX TPEX NEPUOAOB, Kanus,
Kanbuusa no nx nonoxexuto B Nepunogudeckon cucteme . . MeHgeneesa.

CneposaTb npasunam 6e3onacHon paboTbl B nabopatopuu npu
NCMNOMb30BaHUN XMMUYECKOM Nocyabl 1 060pyaoBaHUA Nog KOHTpornem
neparora.

BbicTpavBaTb pasBEpHyTble NMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
nHopMaLmio 13 y4ebHrKa 1 CnpaBoYHbIX MaTepuanos, rPaMoTHO
NCMONb30BaTb U3YYEHHbIV MOHATUMIHBIA annapaT Kypca XMMuK rnocrne
CTPYKTYPVMPOBaHWSA Matepuana c UCMONMb30BaHNEM KIuLLE.

Mcnonb3oBatb Npy BbINOMHEHUN Y4eOHbIX 3agaHuii TEKCTbI y4ebHKKa nocne
CTPYKTYpPUpPOBaHMS MaTepuana, cnpaBoyHble MmaTepuans! (Mepruoguyeckyto
cuctemMy xummyecknx anemeHtos . . MeHgeneesa, Tabnuuy
pacTBOPUMOCTU KUCITOT, OCHOBAHWI U CONEN B BOAE, SNEKTPOXUMUYECKUIN
PSA HANpsbKeHWA MeTanmos).

Mcnonb3oBatb Npy BbINOMHEHUN Y4eOHbIX 3a4aHuii 1 B Npouecce
nccneaoBaTenbCKon AeATENbHOCT HayYHO-MONYISIPHYIO NUTepaTtypy
XMMUWYECKOro CoAepXKaHusi, cnpaBoYHble MaTepuansl, pecypcbl MHTepHeTa
nop, pykoBoACTBOM nearora



Tema 9. XuMmunyeckas cBsi3b.
OkucnuTenbHo-
BOCCTaHOBMUTElNbHbIE
peakuum

(84)

9 KVIACC

*aﬂeKTDOOTpMLI,aTeJ'IbHOCTb* aTOMOB XMMUYECKUX 3NIEMEHTOB.

XumMmnyeckas cBA3b (MOHHas!, KOBaneHTHas nonspHas 1
KOBarieHTHasi HenonsipHas).

CTeneHb OKUCNEHNS.
OkucnuTensHo-BoccTaHoBUTENbHbIE peakuun (OBP).
MpoLecchbl okMcneHns n BocctaHoBneHusa. OkucnuTenu un
BOCCTaHOBUTENMW.

OemMoHcTpauumn
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunun: ropeHue,
peakuun pasnoXeHusl, CoOeAUHEHUSI

(2 4 B HEpemt0, Bcero 68 4, n3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbiBaTb cMbICN M3yYaeMblX MOHATUI NOA PYKOBOACTBOM nejaarora.

OnpegensiTe BUA XMMWYECKOWN CBSI3VN B COEANHEHUN C UCMOMb30BAHNEM CXEM.

Onpegensite CTeneHb OKUCNEHNS XMMUYECKOro afieMeHTa no hopmyrie ero
COeAVHEHMNS C NCMOMb30BaHNEM anroputMma.

OnpepensTb 9NeMeHT (BeLeCcTBO) — OKUCIUTENb N SNEMEHT (BELLecTBO) —
BOCCTaHOBMUTENMb.

OBBACHATL CYLLHOCTb NPOLECCOB OKUCIIEHUS U BOCCTAHOBIIEHWS.

CocTaBnaTb aNEKTPOHHbIV 6anaHc ¢ y4ETOM Yncna OTAAHHbIX U NMPUHSATBIX
3MEKTPOHOB.

CocTaBnATb ypaBHEHWE OKNCNUTENBbHO-BOCCTAHOBUTENBHON peakumm no
anropuTmy pasbopa OKUCNUTENbHO-BOCCTAHOBUTENBHON peakuuu.

Vcnonb3oBaTk Npu BbINONHEHUW y4ebHbIX 3aaaHuii TekcTol y4ebHuka nocne

CTPYKTYpPUpPOBaHUS MaTepuana, crnpaBoyHble MaTepuasbl (Teproanveckyto
cuctemy xmMmmdecknx anementoB [1. 1. MeHgeneeBa, Tabnuuy pactBopMmMoCTy
KWCMOT, OCHOBAHWI 1 CONeln B BOAE, ANEKTPOXMMUYECKUI pag HanpsKeHui
MeTarnnoB).

MpumepHbIe TEMbI,
packpbiBalowwme JaHHbIN
pasaen nporpamMmeil,

M KONN4YeCTBO 4acoB.,
OTBOAMMOE Ha UX U3y4veHune

OcHoBHoOe cofepxaHue

OCHOBHbIe BUAbl AeATeNIbHOCTU
obGyyarowumxcs

Pazpen 1. BewecTBo U xumuyeckue peakumm (17 4)
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MNoeTopeHue u yrnyonexue
3HaHWM OCHOBHbIX pa3fenos
Kypca 8 knacca

(5y)

Mepuognyeckuin 3akoH. Nepuogmyeckas cuctema XMMM4eCcKnx
anemeHToB [1. . MeHgeneea. CTpoeHne aTOMOB.
3aKOHOMEPHOCTU B UBMEHEHUWN CBOWCTB XMMUYECKUX S1EMEHTOB
nepBbIX TPEX NEPUOJOB, KANusi, KanbLUsi U NX

COeaVHEHWIN B COOTBETCTBUU C NMOSNIOXEHMEM 3IEMEHTOB B
neprvoanN4eckon cucteme U CTPOEHMEM UX aTOMOB.
Knaccudmkauusa n HomeHknaTypa HeopraHM4ecknx BeLLeCTB
(mexxgyHapogHas v TpuBManbHas). XumMnyeckne CBOMCTBa
BELLECTB, OTHOCALLUXCH K Pa3fNMyHbIM KIlaccam HeopraHu4eckmx
CoeaVHEHWN, NX reHeTn4Yeckasi CBsi3b HEOPraHNYeCKUX BELLECTB.
CTpoeHue BeLlecTBa: BUAbI XMMUYECKON CBA3W U TUMbI
KpUCTannmM4yecknx peléTok. *3aBMCMMOCTb CBOWCTB BELLECTB OT
MX CTPOEeHus.*

HemMoHcTpauun

1. Mopenwu KpucTannMyecknx peLéTok HeopraHM4eCcKknxX BeLLecTB.

2. KopoTtkonepurogHas v gnuHHoneprnogHas opmbl
Mepuoanyeckon CUCTEMbI XUMUYECKNX 3NIEMEHTOB
0. N. MeHgeneeBa

XapakTepusoBaTb XMMUYECKNE ANIEMEHTLI NEPBbLIX TPEX NEPUOAOB, Kanus 1
KanbLms Nno Ux nonoxeHuto B Neproanyeckon cucteme
. . MeHgeneeBa Cc 0Nopow Ha anropuTM.

KnaccugpuumpoBaTb 1 HasbiBaTb HEOPraHUYeCKME BeLLECTBA N3YYEHHBIX
KrnaccoB C OMOPOW Ha Cxemy, Tabnuiy pacTBOPUMOCTY.

OnucbiBaThb 06LLME XMMUYECKME CBOWCTBA BELLECTB pas3nmMyHbIX KIaccos,
noAaTBepXaaTb CBOMCTBA NpUMepaMy MONEKYNSAPHbIX YPaBHEHWUI
XMMMWYECKMNX peakLmii C ONOpPON Ha Cxemy.

OnpenensaTtb BUA XMMUYECKOW CBA3M 1 TUM KPUCTaNMYECKON PeLLETKM
BeLLleCTBa C OMOPON Ha Cxemy.

MporHo3mpoBaTb CBOWCTBA BELLECTB B 3aBMCMMOCTM OT UX CTPOEHMS nocrne
npegBapuTensHoro pasbopa.

BbicTpavBaTh pa3B&pHyThle MMCbMEHHbBIE U YCTHBIE OTBETLI C OMOPOW Ha
WHopMaLmo U3 y4ebHMKa U cnpaBoOYHbIX MaTepuarnos, rPamMoTHO
NCMNONb30BaTb N3YYEHHbIN NOHATUIHBIN annapaT Kypca XuMmum.

Mcnonb3oBaTtb Npu BbINMOMHEHUN Y4EOHbIX 3a4aHui 1 B npouecce
uccneaoBaTenbCKon AeATenbHOCT Hay4YHO-MONYSPHYI0 nuTepaTtypy
XMMMWYECKOTo COAEpXaHUsi, CpaBoYHbIe MaTepuarnsl, pecypchbl
MHTepHeTa noa pykoBOACTBOM neaarora.

Tema 1. OcHOBHble
3aKOHOMEpPHOCTHU
XMMMUYECKUX peakumn
(44)

Knaccudukaumsa XMMrM4eckmnx peakumi no pasnnyHbiM npusHakam
(no uncny n cocTasy y4acTBYIOLLMX B peakuum BELLECTB, *no
TennoBoMy 3apdeKTy, N0 NSMEHEHNIO CTENEHEN OKUCIEHUS
XUMUYECKNX IIEMEHTOB, N0 06PaTUMOCTH, MO y4acTUIO
KaTanusartopa).*

*OK30- 1 3HOOTEPMUYECKME peakLun, TEPMOXUMUYECKUE
ypaBHeHus1. [TOHATUE O CKOPOCTM XMMUYECKoW peakumm. MNoHaTne
O FOMOTEHHbIX U reTeporeHHbIX peakuusix. MoHsTue 06
obpaTMbIx

1 HeobpaTUMbIX XMMUYECKNX peakumax. NMoHAThE O XMMUYecKoM
paBHoBecun. PakTopbl, BNUSIOLLME HA CKOPOCTb XMMNYECKON
peakummn 1 NOMNoXeHe XMMUYECKOro paBHOBECUS.®
OKNCNUTENBHO-BOCCTAHOBUTESNbHbIE PEaKLMMN (3MEKTPOHHbIN
6anaHc OKMCIUTENbHO-BOCCTAHOBUTENBHOW peakLmu).

AemMoHcTpauun

1. 3aBMCUMOCTb CKOPOCTN XMMUYECKON peakummn OT pasnmnyHbIX
¢aKkTopoB.

2. Bosgeicteue kaTanuaaTtopa Ha CKOPOCTb XMMUYECKOMN
peakumu.

3. MNpumepbl HEOGPaTUMBIX U 0BPaTUMBIX PeaKkLUmn.

4. CmelLeHne paBHOBECUS XMMNYECKOW peaKkLmu.

BblunucneHnus
— KONnnyecTBa BelecTBa, 06bEMa U Macchl peareHToB Unn
NPOAYKTOB MO YPaBHEHNUSM XMMUYECKMX peaKkLmi
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PackpblBaTb CMbICT M3y4aeMbIX MOHATUNA U MPUMEHATbL 3TU MOHATUS NpU
OnMcaHny CBOWCTB BELLECTB U UX NpeBPaLLEeHUiA.

KnaccnduumpoBaTtb XMMu4eckMe peakuum no pasnmyHbIM Npu3Hakam.

YcTaHaBnmBaTb 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakumum ot
pas3nuyHblX (PaKToOpPOB NOA PYKOBOACTBOM YYMTENS.

MporHo3mpoBaTb BO3MOXHOCTY NPOTEKAHUS XMMUYECKUX NPeBpaLLeHnin B
pasnuyHbIX yCoBMsAX Nocrne npegsapuTensHon paboThbl.

Onpepensats okucnuTens U BocctaHoBuTenb B OBP.

CocTaBnaTb aNEKTPOHHLIM BanaHc peakumu.

Mpon3BOAUTL BLIYUCAEHNS MO XUMUYECKUM YPaBHEHMAM MO anropuTmy.

BbicTpavBaTb pasBépHyTble NMCbMEHHbBIE U YCTHBIE OTBETHI C ONMOPOM Ha
nHopMaLmio 13 y4ebHMKa 1 CNpaBOYHbIX MaTepUanos, rPaMoTHO
NCNoMb30BaThb U3YYeHHbIN MOHATUWHBIN annapaT Kypca Xumumn nocne
npeaBapuTENbHOrO CTPYKTYpUpOBaHUS matepuana.

Mcnonb3oBaTb Npy BbINOMHEHNM y4ebHbIX 3a4aHnin 1 B npoLiecce

nccrenoBaTenbCKo AeATENbHOCTM HayYHO-NONYNSIPHYIO NMTepaTypy
XMMMYECKOro coepXaHusi, cripaBoYHble maTepuarnbl, pecypcbl IHTepHeTa
rnocne KOHcynbTaumu ¢ nearorom.




Tema 2. dnekTponuTuyeckas
auccounauma. Xummyeckue
peakuuu B pacTBopax

(84)

Teopwusi aNEKTPONUTUYECKON auccoumanmmn. AnekTponuTbl 1
HeanekTponuTbl. KaToHbI, aHNOHLI. *“MexaHn3m gnccoumauum
BELLECTB C pas3NnYHbIMU BUAAMU XMMUYeckol cBsA3n. CTeneHb
anccoumauunn.” CunbHble 1 cnabble 3NeKTPoNnuTbI.

Peakunm noHHoro o6meHa, ycnosusi ux npotekaHusi. loHHble
YpaBHEHUS peakuuii.

XuMunyeckme cBONCTBA KUCIOT, OCHOBaHWUI U COnen B cBeTe
npencrasneHnn ob anekTponuTnyeckon guccoumnaumnn. Cpena
pactBopa. [NoHATME O rmaponuse conen.

KauecTBeHHble peaKkLmn Ha KaTUOHbI

W aHUOHBI : xnopua-, 6pomua, no3na-, cynedat-, kapboHar-,
cunukaTt-cpocdaT- aHNOHbI, TMAPOKCUA-MOHbI KaTMOHbI aMMOHWS,
MarHusl, Kanbuus, antoMUHNUA, XXenesa 2+, 3+ , UUHKa,
NpUCYTCTBYIOLLME B BOOHBLIX pacTBOpPax..

OemoHcTpauun

OnekTpuyeckas NPOBOAMMOCTbL PaCTBOPOB BELLECTB; ABMXKEHMWE
VOHOB B 3/1EKTPUYECKOM More.

OnbITbl, UNOCTPUPYIOLLME NPU3HAKU MPOTEKAHNS peakLuii
WOHHOro obmeHa.

OnbITbI NO ONpeAeneHnio Cpeabl B pacTBoOpax conei (xnopuaa
HaTpusi, kapboHaTa HaTpus, Xnopuaa LUMHKa).

INabopaTopHble 1 NnpakTU4eckue

paboTbl

JTaBopaTopHbIii OnbIT:

Ne8Peakuun noHHoro obMeHa B pacTBopax 3feKTponmToB:
cynbdata megu(ll)

n wénoun, kapboHaTa HaTPWs 1 CONMAHON KUCNOThI, peakums

HenTpanuaauun Mexay rmapokCcuaoM Kanmsi U CONAHOM KUCIOTON.

N29. KayecTBeHHble peaKumn Ha MOHbI B pacTBOpe.

MpakTnyeckas paboTa:

Ne 1. PelleHne akcnepuMeHTanbHbIX 3aga4 rno Teme.
BblunucneHnus

— MO YpPaBHEHUSIM XMMNYECKMX peakLmi

PackpbiBaTb CMbICT M3y4aeMbIX MOHATUI, @ TaKKe CMbICI Teopun
3NEKTPONUTMYECKON ANCcoLMaLmmn C ONopon Ha CXeEMbI.

OBBACHATL NPUYMHBI ANEKTPONPOBOA-

HOCTU BOAHbIX paCTBOPOB C MOMOLLBIO Nejarora.

CocTaBnaTb ypaBHEHUS AUCCOLMALIMN KUCTIOT, LLESOYeEl U Conen, NosHble
N COKPALLEHHbIE NOHHbIE YPaBHEHUS XUMUYECKMX peakLmin MOHHOIo
obmeHa.

MnaHnpoBaTh U OCYLLECTBNATb HA NPaKTUKE XUMUYECKNE SKCMEPUMEHT,
npoBoauTb HabnwaeHWs, AenaTb BbIBOAbLI MO pe3ynbratamM
3KCNepUMEHTa Nnocrne NpeaBapuTensHON paboTol.

CnepoBaTtb npaBunam 6e3onacHoi paboTkl B nabopaTtopun npu
NCMONb30BaHUN XMMUYECKOM Nocyabl 1 060pyA0BaHNSA MO KOHTPONEM
neparora.

Mpou3BoauUTb BLIMUCIIEHNS MO XMMUYECKUM YPABHEHUSIM.

BbicTpavBaTh pasBépHyTble NMCbMEHHbBIE U YCTHBIE OTBETLI C ONOPOW Ha
MHpopMaLMio U3 y4eBHMKa 1 CNpaBOYHbIX MaTePUanoB, rPaMoTHO
MCMONb30BaTb U3YYEHHbIV NOHATMIHBIA annapaT Kypca XMMuu rnocrne
npeaBapuTENbHOrO CTPYKTYPUPOBaHUS MaTtepuana.

Mcnonb3oBaTb Npu BbIMNOMHEHNW YYeOHbBIX 3a4aHniA U B nMpoLiecce
nuccnenoBaTenbCcKon AeaTenbHOCT Hay4YHO-MONYISIPHYO nuTepaTtypy
XUMMWYECKOTO COAepKaHusi, CrpaBoOYHbIE MaTepuarnsl, pecypchbl
WHTepHeTa nocne KoHCynbTauum ¢ negarorom.

Pasgen 2. Hemetannbl u ux coeauHeHus (24 4)
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Tema 3. O6wasn
XapakTepucTuka
XWMWYECKUX INIEMEHTOB
VIIA-rpynnbi. FanoreHbl
(44)

O6was xapakrepucTtuka ranoreHoB. OCoO6eHHOCTU CTPOEHUsI
aTOMOB 3TMX 3MIEMEHTOB, XapaKTepHbIe ANS HUX CTENEHN
okvcneHus. CTpoeHne 1 hr3nyeckme CBOMCTBa NPOCTbIX
BELLLECTB — ranoreHoB. XMMUYeCKME CBOWCTBA Ha NpuMmepe
xnopa (B3anMOAEeNCTBNE C MeTannamm, HemeTannamu
(BOAOPOAOM U KMCNOPOJOM),*Lenoyamu™). XrnopoBoAoOpOA.
CongHas KucnoTa, XMMU4eckne CBOMCTBa, *nonyveHune®,
npumeHeHne. KayecTBeHHble peakuuy Ha ranoreHUa-1oHbl.
*[lencTBmne Xropa n X11opoBogopoaa Ha OpraHu3M Yenoseka.*
BaxHewiLumne xnopuapl U NX HaxoXaeHWe B NpMpoJe.

[emMoHcTpauun
Buoeomartepuansl: ranoreHbl U UX COeaMHEHMS.
O6pasupl Xnopnaos.

INabopaTopHble 1 NnpakTU4eckue paboTbl
JTaGopaTopHbIii ONbIT:

PacnosHaBaHne xnopua-uoHoB.

MpakTnyeckas paboTa:

Ne 2. Mony4eHne consHoW KNCNOTbl, N3y4eHne e€é CBOWCTB.

BblunucneHnus
Nno ypaBHEHVAM XMMUYECKNX PeaKLniA.

O6bACHATL 0bLMe 3aKOHOMEPHOCTH B UBMEHEHMIN CBONCTB HEMETAIOB U
WX COEMHEHWI B Npeaenax mMarbix NeprodoB 1 rMaBHbIX NoArpynn
Meproanyeckoi cUCTEMbl XMMUYECKUX ANEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MUCMOJb30BaHNEM CXEMbI.

XapakTepusoBaTb PM3NYECKME N XUMUYECKNE CBOCTBA NPOCTLIX BELLECTB
ranoreHoB (Ha NpuMepe xropa) 1 CroXHbIX BELLECTB (xnoposogopoaa,
xropuga HaTpusi), Cnocobbl UX NOMyYEHUs,, NPUMEHEHWE N 3HaYEHNE B
NPUPOAE W XN3HW YenoBeka nocne CTPyKTypupoBaHna martepuvana.

OnpepensaTb ranoreHMa-MoHbl B pacTBOpe C UCNoMNb30BaHNeM Tabnumupl
"XapakTepHble peakuun Ha aHNOHbI".

MnaHupoBaThb 1 OCYLLECTBNSATE HA NPaKTUKE XUMMUYECKNE SKCIEPUMEHTHI,
NpoBOAMTL HAbMAEHNS, AenaTh BbIBOAb! MO pe3ynbTaTtam aKCnepumeHTa
nocrne npeaBapuTensHon paboTbl.

Tema 4. O6wan
XapaKTepucTuka
XUMUYECKUx anemeHToB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 )

O6wwas xapakrepucTtuka anemeHToB VIA-rpynnbl. OcobeHHOCTH
CTPOEHNSI aTOMOB 3TUX 3IEMEHTOB, XapaKTepHbIE AN HUX
cTeneHn okucrnenus. CTpoeHne 1 pmanyeckue CBOMCTBA NPOCTbIX
BELLLECTB — K1CINopoaa U cepbl.

AnnoTponHble MoandUKaLnMm KUCropoaa 1 cepbl. XMMU4eckme
cBoONCTBa cepbl. Baumogencraume ¢ HemeTannamm - BO4OPOAOM
1 KUCNOPOAOM, MeTannamu, KOHLEHTPUPOBaAHHbLIMU a30THON U
cepHow kucrnotamu. CepoBoaopoa, CTpoeHne, hunsnyeckme
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OO6bACHATL 00LWMEe 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB 3/1IEMEHTOB
VIA-rpynnbl u ux coeanHeHnmn
C YY4ETOM CTPOEHUNS X aTOMOB C ONOpPoKn Ha cxemy "3ameHeHne
paguycos B nogrpynnax".

XapaktepusoBaTtb usndeckme
N XMMUYECKne CBONCTBA NPOCTOro BELLECTBA Cepbl U €€ CoeanHEeHN
(cepoBogopoaa, OKCUAOB cepbl, CEPHOW KUCIOThI, CynbdaToB), cnocobbl
nx




N XUMUYeCKne CBOMCTBA (KUCMOTHbIE M BOCCTAHOBUTESIbHbLIE).
Okcumabl cepbl Kak NpeAcTaBUTENM KUCIOTHbIX okenaoB. CepHas
KMcnoTa, mM3nyeckme  XMMmM4Yeckue cBorcTea (obLume kak
npeacTaBUTENs Knacca KUCHoT U *cneumdunyeckne™),
npumeHeHne. CepHucTas kucnora.

*XUMuryeckme peakuum, nexatimne B OCHOBE NPOMbILLNIEHHOrO
cnocoba nony4yeHns cepHon KncnoTel. AnnapaTtbl 1 NpoTekatoLwmne
B HUX MpoLecchl (Ha Npumepe NPON3BOACTBA CEPHOWN KUCNOThI).*
Conu cepHON KUCNOTbI, KAYeCTBEHHAs peakums Ha CynbgaT-NoH.
HaxoxageHue cepbl 1 €€ coeguHeHWI B Npupoae. *Xummyeckoe
3arpsisHeHME OKpYXatoLLen cpebl COeAMHEHUSIMU CEpbI
(kMcnoTHblE AOXAW, 3arpsA3HEHME BO3yXa U BOAOEMOB), CMOCOObI
ero npegoTBpaLleHus.*

OemMoHcTpauun

Konnekuuu (Bugeomartepuansl): cepa u e€ coemHeHus.
O6yrnueaHve caxapa nog AeNCTBUEM KOHLEHTPUPOBaAHHOMN
CEpPHOW KUCNOTbI.

JNlaGopaTtopHble u npakTuyeckme paboTbl

JTaBopaTopHble onbITbI:

O6HapyxeHue cynbgaT-uoHOoB.

B3anmogeiicTBue pasbaBrneHHOM CEPHOM KUCHOTbI C LIMHKOM.
BblunucneHnus

No ypaBHEHMSM XMMUYECKMX peakLinii

NonyyYeHuns, NPMMEHEHNe 1 3Ha4YeHne B NPMPOAE N XN3HWN YernoBeka C
OMOPON Ha CXeMmy 1 MMaH.

OnpegensaTte Hanuyve cynbdaT-MoOHOB B pacTBOpe.

OOBACHATb CYLLHOCTb 9KOMOrMYecknx Nnpobnem, cBA3aHHbIX C
nepepaboTKOWN COeAMHEHWI cepbl NOCNe CTPYKTYpUPOBaHUS Matepuana.

MnaHupoBaThb 1 OCYLLECTBNATL Ha NPaKTUKE XUMUYECKUE SKCNIEPUMEHTHI,
npoBoAMTb HabnAeHNs, AenaTb BbIBOABI MO pe3ynbTaTtam SKCnepMmeHTa.

CneposaTb npasBunam 6e3onacHon paboTbl B nabopatopuu npu
MCMoMb30BaHUM XMMNYECKOW nocyabl n obopyaoBaHns nog
PYKOBOACTBOM neaarora.

Mpou3BoANTb BLIMUCIIEHNS MO XMMUYECKUM YPABHEHUSIM MO anropuTmy.

Mcnonb3oBaTb Npy BbINOMHEHNW y4ebHbIX 3a4aHni TeKCTbl y4ebHuka,
cnpaBoyHble MaTepuansl (eproamyeckyto CMCTEMY XMMUYECKUNX
anemeHToB [1. . MeHgeneesa, Tabnuuy pacTBOPUMOCTU KUCIIOT,
OCHOBaHWI 1 Conew B BoAe, 3MEKTPOXMMUYECKUI pag HanpsKeHui
MeTansos).

Mcnonb3oBaTb Npu BbINOMHEHUM y4ebHbIX 3a4aHnin 1 B MpoLecce
nccrneqoBaTenbCKon AeATENbHOCTU HAay4YHO-NONYAPHYI0 NUTepaTypy
XMMUYECKOro COAEPXaHUsi, CNpaBoYHble MaTepuansl, pecypcbl VIHTepHeTa
nocrne KoHCynbTaummn ¢ neaarorom
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Tema 5. O6wasn
XapaKTepucTuka
XUMMn4Yeckux anemeHtoB VA-
rpynnbl. A3oT, poccop n ux
coeAuHeHus

(7 4)

Obwas xapakrepuctuka anemeHToB VA-rpynnbl. OcobeHHoCTH
CTPOEHNSI aTOMOB 3TUX 3IEMEHTOB, XapaKTePHbIE AN HUX
CTENeHn OKMCIEHMS.

A30T, pacnpocTpaHeHue B Npupoae, huanyeckne n XmMmmyeckmne
cBovicTea. KpyroBopoT a3oTa B npupogae.

AmMMuUak, ero pusnyeckne n XumMmyeckmue CBOMCTBa, NonydeHme u
npumeHeHne. Conn aMMOHUS, X PU3NYECKME N XUMUYECKUE
CBOWNCTBA, NpMMeHeHne. KayecTBeHHasn peakunsi Ha NOHbI
aMMOHMS.

A30THas kucnota, eé€ u3n4eckme n Xmmmdeckne CBoOMCTBa
(obwwime kak NnpeacTaBUTENS Knacca KUCMoT K *cneumduyeckne®).
*A3oTucTas kucrnota. Micnonb3oBaHne HUTPATOB U CONEN
aMMOHMS B Ka4eCTBE MUHEeparbHbIX yA0OpeHunin.*

XvMunyeckoe 3arpsis3HeHne OKpyXxatoLLeln cpeabl CoOeAMHEHNSIMU
asoTa (KMCMNOTHbIe AOXAM, 3arpsa3HeHne Bo3ayxa, NoyBbl U
BOAOEMOB).

docop, *annoTponHbie Mmogndukaumm gpocdopa*, dusnyeckmne
N XMMUYECKNe CBONCTBA.

Oxkeng doccopa(V) n pocdopHas kucnota, husndeckue u
XMMUYECKNE CBOMCTBA, *nony4veHne.” *KayectBeHHas peakums Ha
docdaT-noHbIL*

*Ncnonb3oBaHue hocdaToB B KA4ECTBE MUHEPArbHbIX
yaobpeHnn.* 3arpsisHeHne NnpMpoaHbIX BoAoémos hocdaTtamm.

OemMoHcTpauun

Konnekumu: pocdop n nx coegmHeHus.

B3anmopgeincTBme KOHLEHTPUPOBAHHOWM a30THOW KNCMNOTbI C
Menblo.

JlabopaTopHble 1 npakTU4yeckme paboThbl
JlTabopaTopHble onbIThI:

1. B3aumopgencTBme conem aMMOHUS C LLIENOYbIO.

2. O3HakomreHne ¢ obpasuamm a3oTHbIX U pocdOpHbIX
yao6peHuit.

MpakTnyeckas paboTa:

Ne 10. MNony4yeHrne ammmaka, n3ydeHme ero CBOMCTB.

BblunucneHus
Nno ypaBHEHMSM XMMUYECKMX peaKkLmn

O6bACHATL 0bLUME 3aKOHOMEPHOCTU B U3MEHEHWN CBOWCTB 3/1IEMEHTOB
VA-rpynnbl ¥ UX COeAMHEHUI C Y4ETOM CTPOEHUSI X aTOMOB.

XapaktepusoBaTtb M3nN4eCcKme N XMMUYEeCcKre CBOMNCTBA NPOCThIX BELLECTB
asoTa 1 dpoccopa 1 Ux coegmHeHun (aMmmmnaka, conet aMMOHUS,
a30THOW KMUCMOThbI, HATPATOB, okcuaa dpoccopa(V) n coccopHoi
KMCnoThl, hocaToB), cCNOcobbl UX NONYyYEeHUs, NPUMEHEHUE 1 3HaYeHne
B NPMPOAE U XM3HW YeroBeKa C NCMONb30BaHNEM CXEMbI.

OnpepensaTtb MOHbI aMMOHMSA 1 dhocdaT-noHbl B pacTBope C
ncnonb3oBaHnem Tabnuupl "XapakTepHble peakumMmn Ha KaTUOHbI 1
aHWMOHbI".

OGBACHATL CYLLHOCTb 9KOMOrMYEeCcKkMX Npobnem, CBA3aHHbIX C
HaxoXxgeHueM coeguHeHUn azoTa n docdopa B OKpyKatoLLen cpeae.
MnaHnpoBaTh U OCYLLECTBNATb Ha NPaKTUKE XMMUYECKNE IKCNEPUMEHTHI,
npoBoauTb HabnwaeHVs, genaTb BbIBOAbLI NO pe3ynbtatam

aKCnepumeHTa.

CneposaTtb npasunam 6e3onacHon paboTbl B nabopatopum npu
MCNOMb30BaHUM XMMNYECKOW Nocyabl 1 06opyaoBaHmS.

Mpou3BoANTL BLIMUCIIEHNS MO XMMUYECKUM YPABHEHUSIM.

Mcnonb3oBaTb Npy BbINOMHEHNW y4ebHbIX 3a4aHnin TeKCTbl y4ebHuka,
cnpaBoYHble MaTepuarnbl (NeproanYecKyo CUCTEMY XUMUYECKMNX
anemeHToB 1. . MeHaeneesa, Tabnuuy pacTBOPMMOCTY KUACIIOT,
OCHOBaHWI 1 COnew B BoAe, 3rEKTPOXMMUYECKUIN pag HanpskKeHui
MeTarnnos).

Mcnonb3oBaTb Npu BbIMONMHEHNW YYeOHbIX 3a4aHnii 1 B npouecce

nccneaoBaTenbckon AeSTENBHOCTU HayYHO-MOMNYNSPHY0 NUTepaTtypy
XMMUYECKOIO CofepKaHusl, CripaBoyHble MaTepuansl, pecypcbl MiHTepHeTa
rocre KOHCyrbTaumu ¢ negarorom

Tema 6. O6Wwan xapakTepuc-
TUKa XMMUYECKUX
anemeHToB IVA-rpynnbi.
Yrnepopa v KPeMHUN U UX

Yrnepog, annoTpornHbie Moandukaumm rpaduT, anvas.
B3anmopencteme ¢ metannamu, HemeTtannamu,
KOHLIEHTPMPOBAHHBbIMW a30THON U CEPHON KMCMNOTamu,
pacnpocTpaHeHve B NPUpPoAe, hrsnmyeckne n XMMmmnyeckme

O6BACHATL 0OLUME 3aKOHOMEPHOCTU B U3MEHEHNMN CBOWCTB 3NIEMEHTOB
IVA-rpynnbl 1 nx coeauHeHni ¢ y4ETOM CTPOEHNS NX aTOMOB.

XapakTepusoBaTb PU3NYECKME N XUMNYECKNE CBOMCTBA NPOCTLIX BELLECTB
yrnepoaa n KPEMHUSI U X COeAVHEHMI (OKCMOOB yrnepoaa, YronbHom
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coeanHeHus
(84)

ceoncTtBa. Agcopbuus. KpyroBopoT yrnepoga B npupoge.
Oxkcuabl yrnepoaa, ux usm4eckne n XMMm4eckne CBONCTBa, Ux
OENCTBUE Ha XKMBbIE OPraHn3Mbl, NOMy4YeHNE U NPUMEHEHNE.
*Qkonoruyeckme npobnemsl, cBsidaHHble ¢ okeuaom yrnepoga(lV);
rmnotesa rnobanbHOro NOTENMEHNs KNUMaTa; NapHUKOBbIIA
adbpekT.*

YronbHas KucnoTa n e€ conu, nx pmsnyeckue n XmMmmyeckme
CBOWNCTBA, NOJfy4YeHne 1 npumeHeHne. KayectBeHHas peakuus Ha
KapOOHaT-NOHbI.

*MNepBoHaYanbHble NOHATUSA 00 OpraHMYEeCcKUX BELLECTBAX Kak O
coeavHEeHWsAX yrnepoaa: 0COOEHHOCTH cocTaBa U CTPOEHWS.
MoHATME 0 BronorMyeckn BaxkHbIX BeLLeCTBaXx: Xupax, benkax,
yrnesogax. MatepuansHoe eAnHCTBO OpraHU4eckmx 1
HeopraHM4YecKknx coeanHeHnn.*

*KpeMHun, ero pmsmyeckne n XmMmmnyeckme CBOMCTBa (Ha npumepe
B3aMMOLENCTBMA C MeTanamm n HemeTannamu), nonyvyeHne u
NPYMEHEHNE B 3NEKTPOHUKE.*

*CoeanHeHns kpemHus B npupoae. O6wue npeacraBneHns ob
okcuge kpemHus(lV) n kpeMHueBol kucnote. CunukaTbl, UX
ucnonb3oBaHve B GbITy, MeaMunHE, MPOMBILLIIEHHOCTMY.
BaxHelwwune cTpouternbHble MaTepuarbl: kepamuka, CTeKo,
LuemeHT, 6eToH, xene3obeToH. MNpobnembl 6e3onacHoro
MCNONb30BaHUA CTPOUTENbHbBIX MaTepuanos B MOBCEAHEBHOM
KU3HW.*

OemMoHcTpauumn

Mogenwu kpuctannuyeckmnx peléTok anmasa, rpaguta, MonekyIbl
dynnepeHa.

Ancopbumsa pacTBOPEHHbIX BELLIECTB aKTUBUPOBAHHBLIM YITIEM.
MpoTtuBoras.

Buoeomartepuansl: cunukaTHasi NpOMbILLIIEHHOCTb.

Mogenu monekyn opraHM4Yeckux BELLECTB.

JNlaGopaTopHble u npakTuyeckne paboTbl

JTabopaTopHbI ONbIT:

KauectBeHHasa peakums Ha kapboHaT-MOH.

MpakTnyeckue paboTbi:

Ne 11. MNony4eHne yrneKkncnoro rasa u nsy4yeHune ero CBOVCTB.
KauyectBeHHas peakums Ha kKapboHaT-MOH.

Ne 12. PelleHne akcnepumMeHTanbHbIX 3aga4 no reme
«HemeTannbi».

BblunucneHnus
Nno YpaBHEHUSAM XMMUYECKMX peakLMin, eCnv O4WH N3 peareHToB
JaH B BMAe BOAHOIo pacTBopa C M3BECTHOW MaccoBOW LONeN.

KMCNOTbI, KAPOOHATOB, OKCUAA KPEMHWUS, KDEMHUEBOW KUCMOThI,
CUIMUKaTOB), CNOCO6bLI UX MONYy4YEHNs!, MPUMEHEHMNE U 3HAYEHNE B
npupoae v XnU3Hn Yenoseka.

Onpenensatb kapboHaT- 1 cunmkar-

WOHbI B pacTBOpE.

OBBbACHATL CYLLHOCTb 9KOMNOrM4eckux Npobnem, CBs3aHHbIX C
HaxoXOeHMEeM YIIEeKNCNOro rasa B OKpyXxatoLlen cpeae.

MnnocTpmpoBaTh B3aMMOCBSA3b HEOPraHUYECKMX COEAMHEHMI yriepoaa v
OpraHMYecKMx BELLECTB NOA PYKOBOACTBOM yUMTENS.

MnaHnpoBaThb M OCYLLECTBNATEL HA MPAKTUKE XMMUYECKUE IKCTIEPUMEHTHI,
NpoBOAMTb HAbMAEHNSA, AenaTh BbIBOAb! MO pe3ynbTaTtam aKCnepumeHTa
nocne npegBapuTensHo paboTsbl.

CnepoBaTb npaBunam 6e3onacHoin paboTel B nabopaTtopum npu
MCMNOMNb30BaHUN XMMNYECKOW Nocyabl 1 000pyA0OBaHMS.

Mcnonb3oBaTb Npu BbIMONHEHNM YYeOHbIX 3adaHni TeKCTbl y4ebHuka,
crnpaBo4yHble MaTtepuansl (lMepnognyeckyto CUCTEMY XMMUYECKNX
anemeHToB [1. . MeHgeneesa, Tabnuuy pacTtBOPUMOCTU KUCTIOT,
OCHOBaHMWI 1 CONewn B BOAE, NEKTPOXNUMUYECKNN PSS HAMPSXKEHUIN
MeTarnnoB) Nocre KOHCynbTauum ¢ Nnegarorom.

Wcnonb3oBaTb Npu BbIMNONHEHNM Y4eOHbIX 3a4aHniA U B npoLiecce
nccnenoBaTenbCckon AeaTenbHOCT HayYHO-MONYSIPHYO nuTepaTtypy
XUMNYECKOrO COAEepKaHus, CNpaBoYHble MaTepuanbl, pecypchbl
MHTepHeTa nocne KOHCynbTauumn ¢ negarorom.

Paspen 3. Metannbl un ux coeguHeHums (20 4)
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Tema 7. OOwWwme cBoncTBa
MeTannoB
(4 )

O6Lwas xapakTepucTka XMMUYECKUX 3NeMEHTOB — MEeTarioB Ha
OCHOBaHUM 1x nonoxeHus B Nepuognyeckon cucteme
XMmyecknx anemeHToB [1. I. MeHaeneeBa 1 cTpoeHnst aToMOB.
CTtpoeHue meTannoB. MeTannuyeckasi CBsA3b U MeTannm4eckas
KpucTannu4yeckas peléTka. dNeKTpOXUMUYECKUIA psg
HanpshkeHun meTannoB. Pusnyeckne N Xumm4eckue CBOMCTBa
meTannos. *O6wwue cnocobbl nony4yeHus metannos. [NoHaTre o
KOppPO3Un MeTannoB U OCHOBHbIE CNOCO6bI 3aLMThl OT KOPPO3WMU.
Cnna.bl (CTanb, YyryH, A0PantoMUHUA, OPOH3a), NX MPUMEHEHME
B ObITY 1 MPOMBILLNEHHOCTN.*

[emMoHcTpauumn

O3HakomreHune ¢ obpasuamm MeTasnsoB U CNnaBoB, UX
HM3nNYECKMMU CBONCTBaAMM.

Mogenu kpuctannuyecknx peLléTok MeTannos.
Bugeomartepuansl: KOppo3us MeTansos.

JNabopaTopHble 1 NnpakTUyeckue paboThbl
JlabopaTopHble onbITbI:

O3sHakomneHue ¢ obpasLamm cnnaBoB MeTanmnos.
3aBNCMMOCTb CKOPOCTM peakuun MeTanna ¢ KUCNoTon oT
npupoAabl MeTanna.

BbluncneHus
— M0 YpaBHEHUAM XMMNYECKUX peaKkL i, eCnn OOuH 13
peareHTOB COAEPXKUT NpUMecH

PackpbiBaTb CMbICT M3y4aeMbIX MOHSATUNA U MPUMEHATL 3TU MOHATUS NpU
ONMCaHnM CBOWCTB BELLECTB U UX NPEBPALLEHWA.

OBBbACHATL 06LLME 3aKOHOMEPHOCTU B U3BMEHEHWNW CBOWNCTB 3NEMEHTOB-
METarnoB U X COEANHEHUI C Y4ETOM CTPOEHMS X aTOMOB.

XapakTepusoBaTb CTPOEHME MeTanNoB, obLme puanyeckne n XmMmmyeckmne
CBOWCTBa MeTansos.

XapaktepusoaTb obLmne cnocobbl NonyyeHns MeTannos nocne
CTPYKTYpPUpOBaHUS MaTepuana.

CnepoBaTtb npaBunam 6esonacHoi paboThkl B nabopaTtopun npu
NCMONb30BaHNN XMMUYECKOW Nocyabl n 060pyaoBaHuS.

Mpon3BOaUTL BLIYUCMIEHNS MO XUMUYECKUM YPaBHEHUSM.

Mcnonb3oBaTb Npu BbIMOMHEHNM YYEOHbIX 3aaHNiA TEKCTbI y4ebHMKa,
cnpaBoydHble MaTepuansl (Meprognyeckyo CUCTEMY XMMUYECKMX
anemeHToB [1. . MeHgeneesa, Tabnuuy pacTBOPUMOCTU KUCIIOT,
OCHOBaHWI 1 conew B BoAe, 3MEKTPOXMMUYECKUI pag HanpsKeHui
MeTansnos).

WMcnonb3oBaTb Npu BbIMOMHEHNW YYeOHbIX 3a4aHni U B npoLuecce
nccnenoBaTenbCKon AeATeNbHOCTN Hay4YHO-MONYISPHYIO nuTepaTtypy
XMMMWYECKOro COAepXXaHusi, CpaBoYHbIe MaTepuarnsl, pecypchbl
MHTepHeTa nocne npefBapuUTenbHOM KOHCYNbTaUuy C Negarorom
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Tema 8. BaxxHenwue
MeTannbl U UX COeAUHEeHUSA
(16 W)

LLleno4vHble meTannsl. MNonoxeHue B MNeprnognyeckon cucreme
Xumundeckunx anemeHTos [1. . MeHaeneesa, cTpoeHne aTOMOB.
HaxoxgeHune B npupoge.

dusmyeckne n xuMmmyeckne CBONCTBa (Ha NpUMepe HaTpusi 1
kanusi). Okcuabl U rngpokcuabl HaTpus 1 kanusi. MpumeHeHne
LWEenoYHbIX MeTanmnoB N NX CoOeaNHEHUN.

LLlenoyHo3emMernbHble MeTanbl MarHWi 1 KanbLUuii, CTpOeHe
aTomoB. [onoxeHue B MNeprnognyeckon cucteme XMMmMYeCcKnx
anemeHToB [1. 1. MeHgeneeBa. HaxoxaeHwe B npupoge.
dunsmnyeckne n XMMmnyeckme ceBoncTea. BaxxHenlune coeauHeHns
Kanbums (okcua, rugpokeua, conu). *>KEcTkocTb BoAbl U cnocobbl
€é ycTpaHeHus.*

AntomuHuiA. MNonoxeHune B lNepnoanyeckon cucteme XMMmn4eCcknx
anemeHToB [1. . MeHgeneeBa, ctpoeHne atoma. HaxoxaeHuve B
npupoge. dmanyeckne n xummyeckne ceorctea. AMoTepHble
CBOWNCTBa OKCuaa v rmapokcmaa.

>Keneso: cocras, cBOMCTBa M nony4veHune. MNonoxeHve B
Mepuoanyeckom cMcTteMe XMMMUYECKMX 3IEMEHTOB

0. . MeHgeneeBa, cTpoeHne atoMa. HaxoxaeHue B npupoge.
dusnyeckne n xummyeckme caorictea. Okecuabl, rMapokeuabl 1
conu xene3sa(ll)

n xenesa(lll).

OemMoHcTpauun

B3sanmopgerictBue HaTpusi ¢ BOOOW.

OkpalumBaHue NnaMeHn NOHaMM HaATPUS U Kanus.
OkpalumBaHue nNnaMmeHn NoHaMm KanbLus.
B3aumopenicTeume okcuaa Kanbuusi ¢ BOAON.
Buoeomartepuansbl: ropeHue Xxenesa B KUCIOPOAE U XIope.

JlaGopaTopHble u npakTuyeckue paboTbi
JlTabopaTopHble onbIThI:

O3HakomMneHue ¢ obpasuamu antoMUHKS U ero CraBoB.
AMdOTEPHbIE CBOMCTBA MMAPOKCMAA antOMUHNA.
KayecTBeHHblE peakuum Ha MOHbI xenesa.
MpakTnyeckue paboTbi:

Ne 13. PelleHune akcnepuMeHTanbHbIX 3agay no teme
«MeTtannbi».

BblunucneHnus
Nno ypaBHEHUSAM XMMUYECKMX peakLmn.

OBBbACHATL 06LLME 3aKOHOMEPHOCTU B U3MEHEHWNW CBONCTB 3NIE€MEHTOB-
METarnnoB B rpynnax v uxX COEAUHEHUI C Y4ETOM CTPOEHUS] X aTOMOB.
XapaktepusoBaTb U3NYECKME N XMMUYECKNE CBONCTBA MPOCTLIX BELLECTB
MeTarnmnoB U X coeanHeHnn (OKCUA0B, NMAPOKCMA0B, COfen) C ONopor Ha

CXemy, cnocobbl MX NONYyYEHUs], NPUMEHEHWE U 3HAYEHWE B NPUPOLE U
XKU3HW YenoBeka.

Pacno3HaBaTb C MOMOLLbIO Ka4eCTBEHHbIX PeakLMn MOHbI MeTaroB
(mMarHus, kanbums, anoMnHUS, LMHKA, Xenesa (2+), xenesa (3+), meam
(2+) ¢ ucnonb3oBaHneM Tabnuubl "XapakTepHble peakumm Ha KaTUOHbI".

MnaHupoBaThb 1 OCYLLECTBNSATE HA NPaKTUKE XUMUYECKMNE SKCIEPUMEHTHI,
NpoBoAMTb HabMAEHNSA, AenaTh BbIBOALI MO pe3ynbTaTtam 3KCNepMMEHTa.

CnepoBartb npasunam 6e3onacHon paboTsl B nabopatopun npu
MCMOSb30BaHUN XMMUYECKOW Nocyabl U 060pyaoBaHus.

Mpon3BoaUTL BLINUCIEHNS MO XUMUYECKUM YPaBHEHMUSIM.

BbicTpavBaTh pasBépHyTble NMCbMEHHbBIE U YCTHBIE OTBETLI C ONOPOW Ha
MHopMaLMto U3 y4ebHMKa 1M CnpaBOYHbIX MaTepMarnoB, rPamMoTHO
MCMONb30BaTb N3YYEHHbIN MOHATUIHBIN annapaT Kypca XnuMum.

Mcnonb3oBaTb Npu BbIMONHEHUW YYeOHbIX 3a4aHniA U B NpoLecce
nccnenoBaTenbCcKon AeaTenbHOCT HayYHO-MONYSIPHY0 nuTepaTtypy
XUMMWYECKOTO COAep)KaHusi, CrpaBOYHbIE MaTepuarnsl, pecypchbl
MHTepHeTa nocne npefBapuUTEnbHOM KOHCYNbTaUuK C Negarorom

Paspen 4. Xumus n okpyxarowas cpeaa (3 4)

Tema 9. BewiecTtBa n
MaTepuanbl B XXU3HU

*HoBble maTepuansl 1 TexHonorun. BelwecTtsa u maTepuansl B
NoBCEOHEBHOWM XMN3HM YernoBeka. Xumus n 3goposbe. besonacHoe

XapaKTepI/I3OBaTb ponb XuMun B pasrminyHbIX ccbepax AeATeNIbHOCTU
nogen, OCHOBHbIE BeLLecTBa 1 MaTtepuarnbl, NPUMeHAEeMble B XXU3HU
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YyerioBeka MCMOMb30BaHMeE BELLECTB N XMMUYECKUX peakuuin B 6bITy. COBpPEeMEHHOIo 4yenoBeka.

(3y) MpVpoAHbIE NCTOYHMKM YTNeBOAOPOAOB (Yrofb, MPUPOAHLIN ras, O6BACHATL ycnoBus 6€30MacHOro NCMNOMb30BAHUS BELLECTB U XUMUYECKUX
HedTb), NPOAYKTbI X NepepaboTku, UX posnb B ObITY 1 peakumn B ObITy.
NPOMBILLIIEHHOCTH. AHanuanpoBaTb 1 KPUTUYECKM OLleHMBaTb MHCOPMAaLMIO O BIIMSHWM
OCHOBBbI 3KOMOrM4€ECKOW rPamMOTHOCTU. XMMMUYECKOoe 3arpsisHeHne NPOMbILLMEHHOCTU, CEeMNbCKOro X0358MCTBa, TpaHcrnopTa 1 ap.
OKpyxatoLen cpedbl (NpeaenbHO AoMNyCTMMas KOHLeHTpaunus Ha COCTOsiHME OKpyXatoLLen cpeapl.
Belects — [NOK). YMeTb okasbiBaTb NEPBYIO MOMOLLb NMPU XUMUYECKUX OXOrax u
Ponb xnumumn B pelueHnn akonornyeckmx npobnem.* OTpaBreHUsIX.

MpuHuMmaThb yyacTme B obcyXaeHn Npobnem XMMmM4eckon u
3KONOrM4YECKON HanpaBneHHOCTH, BbiCKa3biBaTb COOGCTBEHHYIO NMO3NLIMIO
no npobneme u npeanaratb BO3MOXHbIE NyTW €€ peLLEHUs C ONOpoK Ha
nHopMaLmio U3 ydebHKKa 1 CrpaBoYHbIE MaTepuarbl, pecypchbl
MHTepHeTa.

I'Ip|/| pa3p360TKe pa60qe|7| nporpamMmmbl B TeMaTU4eCKOM nNiiaHNMpoBaHUN OOJIKHbI ObITb Y4YTE€Hbl BO3MOXHOCTU WUCNOJNIb30BAHUA O3JTEKTPOHHbIX (LI,I/ICprBbIX)
oGpasosaTeanblx pecypcoB, ABNAKOLWNXCA y‘-le6HO-MeTOD,W-IeCKMMM mMmaTtepunanamm (Myanmme,qulele nporpamMmmbl, 3NEKTPOHHblIE y‘-le6HI/IKI/1 n 3aJaqdHuKN,
ONEKTPOHHbIE onbnuoteku, BUpPTYyanbHble na6opaTop|/||/|, nrposble nporpamMmmbl, Konnekuumn LI,M(*)pOBbIX O6pa3OBaTeJ'IbeIX pecypcoa), ncnonb3dyemMmbiMn OnA 06yquM;|
N BOCMUTAHUA pasfiMyHbIX rpynn nonb3oBartenen, npeacrtaBneHHbIMU B 3NTEKTPOHHOM (Ll,l/lCt)pOBOM) Bnge n peanndyrowimMmmn angaktmdyeckme BO3MOXHOCTU WKT,
cogepxxaHne KOTopblIX COOTBETCTBYET 3akOHOOaTeNbCTBY 06 O6p83088HI/II/1.

2-ii BApMAHT
TEMATHYECKOE IINTAHUPOBAHHUE

Btopoii BapumaHT NMPUMEPHOT0 TEMATHYECKOTO IUIAHUPOBAHUS HCMOIB3yeTcs, ecnu oOydarommecs ¢ 3[IP momydarot
oOpa3oBaHHe B OT/AECTHLHOM Kilacce. B maHHOM BapuaHTe mpejiaraeTcs:

- I3yYCHHUE MaTepuaia KPyImHbBIMU OJIOKaMH;

- ornepekaroriee o0ydeHue;

- BO3MOKHOCTh IIPUMEHCHHS 3HAHUH B Pa3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUH 110 aHAJIOTHUHU OT OOITUX CBOWMCTB Pa3IUIHBIX
KJIACCOB BEIIECTB K OOIIMM M CIEIU(UISCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYMBACT JOIIO CAMOCTOATEIHLHOCTH
00ydaromuxcst MPU U3yUYEeHUU HOBBIX TEM.

CoOmromaercst  JIOTMKa  M3YYEeHHsS  BEIIECTB —  CBOMCTBA  BEIIECTB  OMNPEACISIIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPUIIATEILHOCTHI0, XUMUYECKOM CBSI3bI0 M CTPYKTYPOW BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAJUIMYECKUX PEIICTOK.
(Temsbl: cTpoeHHE aTOMa, CTPOSHHUE BEIECTBA, BAKHEUIIINE MPEJCTABUTEIHN IPOCTHIX U CIIOKHBIX BEIIECTB, XUMUYECKHUE PEAKITUH ).

W3meHenue TUTaHupOBaHUS 110 pa3jesiaM U TeMaM COCTOWT B CIICTYIOIIEM:
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- N3y4Y€HHE OCHOBHBIX BOIIPOCOB HEOPraHMYECKONW XMMHUHU OCYIIECTBISETCS B 8 Kiacce, OOJbIle BPEMEHH BBIIENIAETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsTca Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuui',
"DeKTpouTHYECKas TUccolralus. XUMUYECKUE peakluu B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamney nepen «Hemerammammy, T.K. oOyuatomuecs ¢ 3[IP Gombliie 3HAKOMBI C
METAJJIAMH U JIETYE XAPAKTEPU3YIOT UX 10 CBOMCTBAM U IIPUMEHEHUIO;

- TIepepacnpeesieHle CoIepKaHusl OJHUX TEM B Apyrue (packpblBaeTcsl HA KOHKPETHBIX MpuMepax Apyrux tem). Tema
"XuMus 1 OKpyrKaronas cpena’ pacKpbIBaeTCsl HA KOHKPETHBIX PUMeEpax B pasaenax "Meramisl u ux coequHenus ', "Hemeransl
[V-VII rpynn u ux coennHeHus";

- o0beuHEeHue TeM (J1aet 00JbIlle BO3MOKHOCTE! /1JIs1 UCTIOJb30BaHUS CPAaBHEHHUS — CXOJCTBA U OTIMYMil; TeMa « Kucnopony»
u TeMa «Bomopony);

- BbIZesieHne oT/AeNbHbIX TeM (Tema «IlepBoHavanbHble MOHATHS 00 OpraHUYECKUX BElIeCTBax»). BriieaeHue B OTACIbHYIO
TEeMy, B KauecTBe "OyKBapsi 10 OPraHMYECKOW XUMHUH'", Ja€T BO3MOXKHOCTh YIIIyOJISITh MOHSTHUS: ONpEeeIeHUs, KiIacCu(puKaius,
OCHOBaHMS i KiaccuUKalii, HOMEHKJIATypa, OOlIMe CBOMCTBA BEIIECTB, CTPYKTypa BEIIECTBA, COCTABJICHHE (OPMYI IO
oOuieit popMyie ¥ o Ha3BaHHUIO, HA3bIBAaHKE BEIIECTBA MO popMmyiie. B 3ToM citydae nmporpaMMHbIN MaTeprall U3 XapaKTepUCTUKU
IVA nmoarpynmbl MOXHO JTOHECTH HE ()parMEHTOM KapTHUHBI «OpraHMYECKHE BEIEeCTBa», a KaK 4acTh Lejoro. Moxer ObITh
BbIieieHa TeMa «[IpakTukym» B KOHILIE IEPBOI'O U BTOPOTO I'0JI0OB O0yUYEHUSI.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/aen, 2 roga o0yueHus)

Tembl KonunuecTBo yacos B tom uucne HasBanus pabot
Ha KOHTPOJIBbHBIE Ha IPaKTHIECKUE
paboThI paboThI
Paznen «IlepBoHauyanbHble XMMUUECKUE NOHATUSAY, 144

1. Xwumus — BaxHas 0061acTh 4 1 2 IIpaktuueckas padora Nel « JlaboparopHOoe 0060pyIOBaHHE U TPUEMBI

€CTECTBO3HAHUS U IIPAKTHIECKOH oOparieHus ¢ HIM»

JIEATEIIBHOCTH Y€JI0BEKA. IpakTraeckas pabora Ne2 «OuncTka 3arps3HeHHOI HOBapeHHOH con"
2. BemecTBa U XUMHUYECKHE PEaKIHH. 7 - 1 IMpakTnueckas pabota Ne3 «IIpr3Haky MPOTEKAHNST XUMHYECKUX PEaKIHID)
3. KonuyecTBeHHBIE OTHOIICHHS B 3 1 - Kontponbhas pabora Nel «IlepBoHauanpHble XUMUYECKUE OHATHSA, XUMUYIECKUE

XAMHUH (hOpPMYIIBI M ypaBHEHUs» 3arPsI3SHEHHON TOBAPEHHON COIIM)
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Pazgen «lleproanueckuii 3aKOH U IEPHOIMYECKas cucTeMa XuMuueckux anemeHToB .M. MenneneeBa. Ctpoenne aroma. XuMudeckas CBs3b. OKHUCIMTEIbHO-BOCCTAHOBUTEbHBIC pEeaKIumy, 159

4. CrpoeHne aToma 7 1 - Kontponpnas pabora Ne2 «[leproandeckast cucteMa XUMAYECKUX dJIEMEHTOB
Ilepuoauueckuit 3aKoH u J.1. MenneneeBa. CTpoeHHE aTOMay»

HEepHOJIYECcKasi CHCTEMa XUMHYECKHX

anemenToB JI.M1. MenieneeBa

5.CtpoeHue BeniecTB. XUMUYecKas 8 1 - KonrponpHas padora Ne3 «Xumudeckast CBsI3b»

CBSI3b.
OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIuu

Pasnen «Baxuelmme MPEACTABUTCIIN HCOPTaHUYCCKUX BCUICCTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 IIpakTrueckas pabora Ned «Ilomydyenue KiciIopoaa 1 H3y4eHUE €ro CBOMCTB»
IIpaktudeckas pabora Ne5 «IlonydeHre BOJOPOIa U U3yUCHUE €TO CBOMCTBY
Konrposbhas padora Ne4 «Kucnopozn. Bogopon»

7. Bona. PactBopBL. 5 - 1 IIpaktuueckas padora Ne6 «[IpurotoBneHne pacTBOPOB ¢ ONPEAEIEHHOM
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY

8. Teopus 31EKTPOAUTUUECKON 5 - -

JICCOLMAlIU

9. Baxxneiiiue Kiaccel 11 1 1 KontponbsHast pabota Ne5 «OCHOBHBIE KJIaCChl HEOPIAHHYECKUX COSANHEHHUI

HEOPraHWYECKUX COEAMHEHUN IIpaktuueckas padora Ne7 «Pemenne sckcriepiMeHTaNbHBIX 33a4 110 TeMe
«OCHOBHBIE KITACChI HEOPTAHWYECKHUX COSTHHEHUIDY

Paznen «BemecTBo 1 XMMHUECKUE PeaKIumy, 49

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYCCKHX peaKuHﬁ

9 KUIIACC

Tembr

KomgecTBo yacos

B toM dncie

Ha KOHTPOJILHBIE

paboThI

Ha IMPaKTU4CCKUEC

paboThI

HazBanus pabGot

Pasnen «IloBropenue u yriy0jieHHe 3HAHUI OCHOBHBIX Pa3/eioB Kypca 8 Kkinacca «BelecTBo U XuMuueckue peakuuny, 10u

IloBTOpenue u yriyOneHue 3HaHUN 10 1 2 IIpaxtuueckas pabora Ne § «Peakuuy noHHOTO OOMEHa»

OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca TIpaktuyeckas padora Ne9 «KauecTBeHHbIE peaKIUH B PaCTBOPE»
KonTponshast padora Ne 6 «DnekTposnTuaeckas JUCCOIHMAanshy

Paznen «Merajuibl U UX coeJUHEHUs», 204

1. O6uive cBOHCTBA METAJLIOB 4 - -

2.MeTanisl 1 UX COeIUHEHUS 16 1 1 [paktuueckas padota Nel3 «Pemenne skcriepuMeHTaIbHBIX 32124 10 TeEMe

«MeTasisl ¥ UX COSAMHEHU»
Kontponbnas pabora Ne8 «MeTamiby
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Paznen «Hemeramnsl IV-VII rpynn u ux coeauHeHus», 244

3.001mast xapaKTepucTuKa
XAMHUYECKHX 3neMeHToB Vila
rpynmsl. I'aloreHEbl.

4 B

4.001mas xapakTepucTuKa
XAMHYECKHX JJIEMEHTOB Via
rpynmnbl. Cepa ¥ ee COeAMHEHUSI.

5.001mast xapaKTepucTuKa
XMMHYECKHX JJIEMEHTOB Va
rpymisl. A30T, pochop u ux
COEJIMHEHHSI.

IMpaxtnyeckas pabota Nel0 «IlomydyeHue aMMHaka U U3y4eHHE €r0 CBOWCTB)

6.00mast xapaKTepucTuKa
XUMUYECKUX 3JIeMeHTOB [Va
rpynnsl. YIiaepos, KpeMHHH U UX
COC/IMHEHHSI.

IIpakTraeckas padora Nell «[lomyueHue yriuekucioro rasa u H3y4eHHE €ro CBOHCTB»
TIpaxTrueckas padora Nel2 «Pemenune skcliepuMeHTAIBHBIX 3a/1a4 110 TEME
«Hemeranns! IV-VII rpynn u ux coequHeHUR»»

Kontponbhast pabota Ne7 «HemeTamibny

Paznen «IlepBoHayaabHbIe XUMUYCSCKHE MOHATHSA 00 OpraHUYeCKUX BellecTBaxy, 10u

7. [lepBoHavanbHbIE XUMUYECKHE
HOHSTHUS 00 OPraHUIECKHX
BEIIECTBAX

10 -

Paznen «O0o01ieHre marepuana no kypey «Heopranuueckast Xumusi», 44

13. Xumus u okpyskaromas cpena.

1 -

14. O600mIeHNEe MaTepHaa o
Kypcy «Heopranmdeckast XUMHUs»

Konrponsnast padora Ne9 «Mtoroast paboTa 3a Kypc HEOPraHHYECKON XHUMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEZIEIO, BCETO 68 U)

MpumepHbIe TeMbI,
pacKkpbiBaoline AaHHbIN
pasgen nporpammbl,

M KONIU4eCTBO YacoB,
OTBOAMMOE Ha UX U3yyeHue

OcHOBHOe coaepxaHue

OCHOBHbIe BUAbI [eATeNbLHOCTU
obyu4arowmxcs

Pazgen 1.IlepBoHayasibHble XMMUYeCKUe NOHATHSA(14 1)

46




Tema 1. Xumnsa — BaxHas
06nacTb eCTeCTBO3HaHUA U
NpPaKTU4eCKON
AeATeNbHOCTU YenoBeka

(4 )

*Xumma B cucteme Hayk. Pomb xvMum B KU3HWK
yenoBeka.* Tena u BeuwiectBa. Pusnyeckne CBOWCTBA
BewecTtB. [lpaBuna 6GesonacHoro obpalleHns ¢
BelllecTBamMu 1 nabopatopHbiM 06opyaoBaHNeM. YncTtblie
BelwectBa U cmecu. Cnocobbl pasgeneHuss cMmece.

*MoHATNE 0 MeTogax NO3HaAHUS B XUMUN.*
HdemoHcTpauun

1. NabopatopHoe o6opynoBaHue.

2. PasnuyHble Buabl xumuyeckon nocyapl. 3. O6pasubl
BELLECTB.

4. Cnocobbl pasgeneHns cmecen (punbTpoBaHue,
BbiMapuBaHue, AUCTUNNALNSA, XpoMaTorpadums).
TNabopaTtopHble 1 NnpakTUyeckue paboThbl
JlTabopaTopHble onbIThI:

OnuncaHne pursnyeckmx CBONCTB BELLECTB.
PaspneneHne cmecn ¢ NnoMoLLbIO MarHuTa.
MpakTnyeckue paboToi:

Ne 1. JTabopaTopHoe obopyaoBaHve u Npruembl
obpalleHus ¢ HUM

Ne 2. OuuncTka 3arpsi3HeHHOI NOBapPEHHOW Conmn

PackpblBaTb CMbICN M3yYaeMbIX MOHATUI C MOMOLLBIO Nejarora.

PackpbiBaTb porb XMMun B NpUpoae M XU3HWU YenoBeka, €€ CBsA3b C APYrMMU HayKaMu.

PasnunuyaTtb 4ncTble BelwecTBa U CMeCcK; OAHOPOAHbIE U HEOOHOPOAHbIE CMECH;

Pasnunuyatb dmsmyeckme n XmMmmyeckne sBfeHust C Ornopow Ha onpenenexHns.

Onpenensitb NPU3HaKM XMMUYECKUX PEaKLMIA U YCIOBUS UX NPOTEKAHUS.

CnepoBaTb NpaBunam nosib30BaHUSA XMMUYECKON NMOCyaow 1 nabopaTopHbIM
obopyaoBaHUeEM, a Takxke npaBunam obpalleHnsi ¢ XMMUYECKUMW BELLECTBAMU B
COOTBETCTBMU C MHCTPYKLMUSIMU MO BbIMOSTHEHWIO NMPAKTUYECKMX paboT NoJ KOHTponem
negarora.

MnaHmpoBaTb M NPOBOANTE XUMUYECKUI SKCMEPUMEHT MO N3YHEHUIO U OMUCAHUIO
bun3nyecKnx CBOMCTB BELLLECTB, CNOCOOOB pasfeneHnss CMecen BeLLEecTB Nog,
PYyKOBOACTBOM nefarora ¢ obcy)xaeHnem nnaHa paboTbl.

Mcnonb3oBatb Npy BbINOMHEHUN YYEOHbIX 3a4aHuii U B NpoL,ecce uccrneaoBaTenbCKom
[eATeNbHOCTU Hay4YHO-MOMNYISIPHYO NUTEPATYPY XUMUYECKOTO COAEPXKaHWS, CPaBoOYHble
maTtepwuarnsl, pecypcbl IHTepHeTa noa pykoBOACTBOM negarora.

BbicTpavBaTh pa3BEpHYTble NMCbMEHHbBIE U YCTHBIE OTBETLI C ONOPOI Ha MHOPMaLMIO U3
y4yebHMKa 1 CNpaBOYHbIX MaTepuarnos, rPaMOTHO UCMOMb30BaTb U3YYEHHbIN NOHATUNAHbIN
annapar Kypca XxmMmun

Tema 2. BewecTtBa
U XUMU4yeCckue peakumum
(74)

ATOMbI 1 MONeKynbl. XUMUYECKNE 3NEMEHTbI. 3HaKu
(cumBoOnbl)  XxMMuYeckmx anemeHToB. OTHOCUTENbHas
aTomHasi Macca. [lpocTble UK CroXHble BellecTBa.
ATOMHO-MONEKYNsIPHOE YYeHNe.

Xumunyeckass  cdopmyna. BaneHTHocTe — atomoB
XUMUYECKNX 3NEeMEHTOB. *3akoH MOCTOSIHCTBA COCTaBa
BewecTB.* OTHOCUTENbHaAa MOMeKkynspHass Macca.

MaccoBas 4ons XMMM4ecKoro aneMeHTa B CoeAnHEHNN.

dusnyeckne u xuMmmyeckne sBneHusa. Xumudeckas
peakumss ©n e€ npu3Hakn. YpPaBHEHWS XMMUYECKMX
peakuuin.  3aKkOH coxpaHeHus MaccCbl BelwecTB Tunbl
XUMUYECKNX  peakuuin  (CoeauHeHue,  pasnoxeHue,

3amelleHne, obmeH).
*M. B. JToMOHOCOB — Yy4€HbIN-3HLMKNONeauCT.*

HdemoHcTpauun

dusnyeckne aBneHus (pactTmpaHue caxapa B CTyrke,
KMMNeHne 1 KoHAeHcauus Boabl U T. 4.).

Xumuyeckme sSiBNeHns (ropeHne cBeYur, pasnoxeHune
caxapa, B3anMOAeNCTBNE CEPHOW KNCMNOTbI C XITOPUAOM
Gapus,

[MpMeHATb ecTeCTBEHHO-Hay4YHble MeToAbl NO3HaHWS (B TOM YMcne HabnogeHve,
MOOENUPOBAHNE, SKCMEPUMEHT) M OCHOBHbIE ONeEpPaLMN MbICIIUTENbHON AEATENbHOCTH
(cpaBHeHuWe, knaccudvkaums) Ansg M3ydeHus BELECTB U XMMUYECKUX peakuuii C Ornopor Ha
anropuTM WUIn CXeMbl.

PackpbiBaTb CMbICI N3y4aeMbiX MOHATUIA U 3aKOHOB U MPUMEHATb 3TU MOHSATUS NPU
ONMCaHnM CBOWCTB BELLECTB M UX MPEBPALLEHUI C OMOPOW Ha NNaH U KIYeBbIE CIOBA.

Pasnunyate dusmyeckne n xummyeckme siBNeHunsi, 06bsICHATb UX CYLLIHOCTb C TOYKM 3pEHUSI
aTOMHO-MOMNEKYSIPHOrO YY4EeHUs C OMNOpPO Ha onpeaeneHns U CXembl.

Onpenenatb NPU3HAKN XMMUYECKUX peakuuii, yCrnoBms NX NPOTEKAHUSI.

OOBBACHATL CYLLHOCTb (PUINYECKNX N XUMUYECKUX SIBNIEHUI C TOUKN 3PEHNST aTOMHO-
MOJEKYNIAPHOTO YYEHUsI C MCMOSIb30BaHNEM BM3YyaribHOM OMNOPbI.

KnaccuduumpoBaTtb xummyeckne peakumm (Mo YMCIy U COCTaBy pearupyoLmx 1
06pasyloLLmXcs BELWECTB) C ONOPON Ha CXEMBI.

CoctaBnatb hopMyribl GMHapPHbBIX BELLECTB MO BANiEHTHOCTU U ONPEeAEnsTb BarieHTHOCTb MO
opMynam BeLLEeCTB C OMOPOK Ha anroputT™M y4ebHbIX EWCTBUNA.

PacctaBnsTe K0a(h(PULMEHTLI B yPaBHEHUSIX XUMUYECKUX PEAKLIMIA C ONOPOWA Ha anropuTm
y4eOHbIX AEACTBUIA.

CnepoBatb nNpasunam nonb3oBaHUS XMMUYECKOW Nocyaoun 1 nabopaTopHeiM 060pyaoBaHVEM,
a Takke npasunam obpalleHnsi C BeLeCcTBaMn B COOTBETCTBUM C MHCTPYKLMSMW MO
BbIMOMHEHUIO NTAaboPaTOPHBIX XMMUYECKMX OMNbITOB MOA, KOHTPONEM negarora.
Mcnonb3oBaTb Npu BbIMONHEHUW YYEOHbIX 3aaHnii U B MPOLLECCE UCCNEeA0BaTENbCKON
[eATENbHOCTU Hay4HO-MOMYNSAPHYHO NUTEpaTypy XMMUYECKOTO COAEpKaHuWsl, CrpaBoYHbIe
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pasnoxeHue rugpokcuga meaun(ll), B3aumogencraeme
Xenesa c cepov, B3aMMOLENCTBME enesa ¢ pacTBOPOM
conv megu(ll)).

OnbIT, UNMIOCTPUPYIOLLNIA 3aKOH COXPaHEHMS Macchl.

TNabopaTtopHble 1 npakTUyeckue paboThbl
JlTabopaTopHble onbIThI:

Mpumepbl hranyeckmx SBnNeHun (NnNaeneHne Bocka,
TasiHMe nbaa).

Mpumepbl XMMUYECKMX ABMEHUIN (NpoKanuBaHue MeaHon
NPOBOSIOKM, B3aUMOAEWNCTBME MeNa C KUCMNOTON).
Mogenn aTomoB 1 MOMeKyn.

IMpakTrueckas paborta Ne3. [Ipu3Haky nmpoTeKaHus
XUMUYECKUX PeaKIUil.

Bbluucnenusn

— OTHOCUTENBHON MOMEKYNAPHOM MaccChl BELLLECTB;

— MacCcoBOM JOMN XMMMUYECKOrO arieMeHTa no dopmyrne
coenHeHus

martepuansl, pecypcbl IHTEpHeTa nog pykoBOACTBOM nejarora.

BbicTpavBaTb pasBEpHyTble NMCbMEHHBIE N YCTHBIE OTBETHI C ONMOPOKM Ha MHOPMaLMIO U3
y4ebHMKa 1 CrpaBoYHbIX MaTepnanos, FPAMOTHO UCMOMNb30BaTb U3YYEHHbIV MOHATUNHBLIN
annapar Kypca Xxumum

Tema 3. KosiuuecTBeHHbIE
OTHoIeHHs B XuMuH (34)

Konnuectso BelectBa. Monb. MonsipHasi macca. 3akoH

Asoragpo. MonspHbii  06béM  ra3oB. PacuyeTtbl no
Xvmunyeckon  cpopmyne. Pacuyetbl  mMaccoBonm  gonuv
XMMWYECKOTO 3fieMeHTa B COEAVMHEHWW, KonM4ecTBa

BELLeCTBa, MOMSPHOM Macchl. PacyéTtbl no Xxummuyeckum
YPaBHEHMSAM.
[emoHcTpaums:
- 06pa3ubl BELLECTB KONMYECTBOM OAMH MOIb
Bbluncnenus:
-pacyeT no chopmyrie 1 Mo XMMUYECKOMY YPaBHEHMIO

PackpbiBaTb CMbICN M3y4aeMmblX MOHATUIA U MPUMEHSATbL 3TW MOHATUSA, a TaKKe U3YYeHHble
3aKOHbI U TEOPUM ANSA PELlEeHNs PacHETHbIX 3a4a4 C MOMOLLbIO neaarora.

BbluncnaTe MONSIPHYIO Maccy BeLLecTB; KONMYeCTBO BellecTBa, 06bEM rasa, Mmaccy
BelLecTBa C Onopon Ha obpasel, Ha PopmMyrbl;

[MpoBoAUTL Pacy€Tbl MO ypaBHEHUAM XUMUYECKUX peakumii C onopoi Ha obpaseL, anroputm
y4ebHbIX AeNCTBUIA: KonnyecTsa, 06bEMa, Macchbl BeLLeCcTBa No U3BECTHOMY KONNYECTBY,
06BbEMY, Macce peareHToB UNM NPOAYKTOB peakumu.

BeicTpanBaTh pa3BEpHYTbIE MMCbMEHHBIE N YCTHbIE OTBEThI C OMOPOW Ha MHOPMaLnIo 13
y4ebHVKa 1 CNpaBOYHbIX MaTeprarnoB, rPamMOTHO MCMONb30BaTh N3YYEHHbIN NOHATUNHBIN
annapat Kypca XMmum ¢ MOMOLLbIO neaarora.

Pasgen 3. Nepuoaunyeckun 3akoH u Nepunogunyeckasa cuctema xummyeckux anemeHtoB [1. . MeHgeneeBa.
CtpoeHune atomoB. Xnmmyeckas cBasb. OKNCNUTENbHO-BOCCTaHOBUTENbHbIE peakuum (15 4)

Tema 4. CTpoeHue aToma.

Mepuoanyeckuit 3aKoH u
MNepuoanyeckas cuctema
XMMWUYECKUX INIEMEHTOB
[. N. MengeneeBa. (7 4)

MepBble MNONBITKM  KNaccuguKauum  XUMUYECKNX
anemeHToB. [MoHATME O rpynnax CXOAHbIX 3NEMEHTOB
(LWenoyHble M LWenoYyHo3eMenbHble MeTansbl, ranoreHsbl,
WHEpTHble rasbl). *OnemMeHTbl, KoTopble 06pasytoT
amdoTepHble oKCuabl 1 rTMapoKcuabl.*

Mepunognyeckmit 3akoH. [lepuogudeckas cuctema

PackpbiBaTb CMbICI NEPMOANYECKOrO 3aKoHa Mo PyKOBOACTBOM neaarora.

MoHMMaTb cyllecTBOBaHUE NEPUOANYECKON 3aBUCUMOCTUN CBOMCTB XUMUYECKUX SNIEMEHTOB
(n3meHeHVe pagmycoB aTOMOB W 3NEKTPOOTPMLATENBHOCTM) U UX COEQUHEHUI OT
NOMOXeHUs B NepUoaNYECcKor CUCTEME U CTPOEHMS aTOMa C UCNONb30BaHUEM CXEM U
Tabnuu,

YcTaHaBnvBaTh CBSI3b MEXAY MOJIOKEHNEM SfIEMEHTA B NEPUOAMNYECKON CUCTEME U
CTPOEHMEM €ero atomMa (CocTaB v 3apsg sapa, obLyee YMcno SNeKTPOHOB U pacnpeaeneHue
MX MO 3NEKTPOHHLIM CIOSAM) No obpasuy.
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XUMUYECKUX 3NEeMEHTOB 0. N. MeHpeneesa.
KopoTkonepuogHas 1 *gnuvHHOnepuogHas™  dopMmbl
lMepunognyeckon cucTembl XMMUYECKUX anemeHToB [.
W. Mengeneesa. MNepuoabl u rpynnbl. Pu3nyeckuii CMbICh
NMOpsSAKOBOrO HOMEpa, HOMEPOB Mepuoja W rpynnbl
anemeHTa.

CtpoeHne atomoB. CocTaB aTOMHbIX  S4ep.
*MN3oTonbl.*  OnekTpoHbl.  CTpoeHue  3MNeKTPOHHbIX
obornoyek atoMoB nepBbiX 20 XMMUYECKUX 3NIEMEHTOB
Meprnognyeckon CUCTEMBI a. v. Menpeneesa.
XapakTtepuctnka XMMWYECcKOro afnemeHtTa Mo ero
nonoxeHuto B [lepuogudeckon  cucteme  [. W.
Menpgeneesa.

*3aKOHOMEpPHOCTM  U3MEHEeHUs paguyca aTomoB
XUMUYECKNX 3N1EMEHTOB, MeTannmm4ecKkmx n
HeMeTannM4yecknx CBOWCTB MO rpynnaM u nepvogam.
3HauveHune [llepuogmyeckoro 3akoHa u [lepuoguyeckon
CUCTEMbI XMMUYECKMX INIEMEHTOB ANS Pa3BUTUSA HayKun n

npaktukun. . V. MeHgeneeB — y4YéHbI U rpaxaaHunH.*
OemMoHcTpauun

KopoTkonepuogHas u annHHonepuonHas oopmbl
Mepuognyeckom cMCTEMbl XMMUYECKUX 3TIEMEHTOB

0. . Menpeneesa.

O3sHakoMneHue ¢ obpa3suamu MeTannoB 1 HeMeTannos.

JlTabopaTtopHbie U NpakTuyeckue padboTbl
JlaGopaTopHbIl ONbIT:

B3anmopericTBne rugpokcuaa umHka C pacTtBopamm
KMUCNOT U Wweno4en

[MporHo3npoBaTh XxapakTep N3MeHeHWs CBONCTB 31eMEHTOB U UX COeAMHEHWUI MO rpynnam v
nepvogam Nepnoanyeckon cMcTeMbl C MOMOLLLIO nedarora.

XapakTepunsoBaTb XMMUYECKNE 3NEMEHTbI NePBbIX TPEX NEPUOAOB, Kanusl, KanbLms No nx
nonoxeHuto B Neprognyeckon cucreme . 1. MeHaeneesa.

CnepoBaTb npaBunam 6e3onacHoi paboTsl B nabopaTopumn Npy UCNonb30BaHUK
XMMUYecKon nocyabl u 060pyaoBaHMsA Mo KOHTPONeM neparora.

BbicTpavBaTb pasBEpHyTble NMCbMEHHBIE N YCTHBIE OTBETHI C ONMOPOK Ha MHOPMaLMIO U3
yyebHUKa 1 CnpaBOYHbIX MaTeprarnos, FPamMOTHO UCNOMNb30BaTh U3YYEHHbBIN MOHATUMHBIN
annapar Kypca XMmumn nocne CTPyKTypMpoBaHUSA Matepuana C UCronb30BaHWEM KIuLLe.

Mcnonb3oBaTk Npw BbINONHEHUN y4ebHbIX 3aaaHunii TekcTol y4ebHuka nocne
CTPYKTYpPMpOBaHUA MaTepuana, cnpaBoyHble MaTepuansl (lMeprognyeckyio cuctemy
xmmnyecknx anemeHtos [1. I. MeHaeneeBa, Tabnvuy pacTBOPUMOCTM KUCIIOT, OCHOBaHMWI
1 conen B BOAE, SNEKTPOXUMUYECKUI PSA, HAaNPsKEHUI MeTanmnos).

Vcnonb3oBaTth Npuy BbINOMHEHUU y4EOHbIX 3aA4aHuin 1 B NpoLecce uccrneaoBaTenbcKon
[eATenbHOCTUN Hay4YHO-MOMNYISPHYIO NUTEPaTypPy XMMUYECKOrO CoAepKaHus, CnpaBoyHbIe
martepwarnsl, pecypcbl IHTepHeTa nog pykoBOACTBOM nejarora

Tema 5. CTpoeHue BelecTB.
Xumuyeckasi CBs3b.
OKucauTeabHO-
BOCCTAHOBHTEJbHbIE PeaKIUu

(84)

Xumnueckas cBs3b. KoBaneHTHas (MoJspHast U HEMOJIApHAs )
CBsI3b.  *DIIEKTPOOTPHULATEIBHOCTh  ATOMOB  XMMHYECKHX
anemeHToB.* oHHas cBsA3b. *THIBI  KPUCTAIMYECKHX
peuietok.*

CreneHb OKMCreHus. OkucnutensHo-
BOCCTaHOBUTENbHbIE peakuun. Npouecchbl OKUCNEeHUs n
BOCCTaHOBMeHMs. OKMCAMTENN N BOCCTaHOBUTENN.

JeMoHcTpanuu
OKHUCINTENbHO-BOCCTAHOBUTENILHBIE PEAKIHN: TOPEHHE,

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHH 110]] pyKOBOJACTBOM I€Iarora.

OmnpenensaTs BUI XUMHYECKOH CBA3U B COSTHHEHUH C UCTIOIb30BAHUEM CXEM.

OmnpenensaTs CTeNeHb OKHCICHNS! XUMHIECKOTO JIEMEHTa 10 (OpMyJIe €ro COSTUHEHHUS C
HCTIONF30BAHUEM ANTOPUTMA.

OmnpenemnsTs IEeMEeHT (BEIeCTBO) — OKUCIHTENb U JJIEMEHT (BEIECTBO) — BOCCTAaHOBUTEIb.

OOBACHATH CYIIHOCTB MPOLIECCOB OKUCIICHHS 1 BOCCTAHOBIICHUS.

CocTaBJIATh 3NEKTPOHHBIN OaaHC ¢ y4ETOM UHCiIa OTJAHHBIX U IPUHATHIX 3JIEKTPOHOB.

CocTaBNATh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiiy MO alropuTMy pasdopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON PEaKIUN.

Hcnonp30Bath py BEITOTHEHUH yIEOHBIX 3aIaHUI TEKCTHI yueOHMKA MOCIE CTPYKTYPHPOBAHUS

Martepuaa, CpaBOYHble MaTepuabl (IEPUOJHYECKYIO CUCTEMY XUMHUYECKHX 3neMeHToB 1. 1.
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PeaKIMy pasiioKEHHs], COETMHEHHS

MenneneeBa, TabIHIly pacTBOPUMOCTH KUCIIOT, OCHOBaHHH U COJIEH B BOJE, IMEKTPOXUMUIECKHUHN P
HAINpPSHKCHUN METAJUIOB)

Pazgen 2. BaxHenwue npeacraBuTenn HeopraHM4eckux BewecTB (35 4)

Tema 6. Kucnopog.
Bopopoga.
(14y)

Bosgyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopopg
— anemeHT u npocTtoe BellecTBo. O30H. HaxoxaeHue
kucnopoga B npupode, U3NYECKMEe U XUMUYEcKue
ceoncTea. Peakumu ropeHusi MpocTbiX W CHOXHbIX
BewecTB. *TennoBon 3addeKkT XUMU4eckon peakumun.*
OK30- 1 IHOOTEPMUYECKME peakLumn, *TepMOXMMNYECKME
ypaBHeHus.* MoHsTne 06 okcnaax. Cnocobbl nonyveHus
kucnopoga B nabopaTopyM M MPOMbILLMEHHOCTH.
NMPUMEHeHWe KUCIIOpPOoAa. KPYyroBopoT Kucropoda B
npupode. Tonnueo: yronb W MeTaH. 3arpsisHeHue
BO3yXxa, ycuneHne napHukoBoro addpekTa, paspyLueHue
030HOBOrO CrlOS.

Bogopog — 9aneMeHT W MpoCToe BeLecTBO.
HaxoxgeHne Bogopoda B npupoge, usndeckne wu
XMMMYeckne ceoicTea (Ha nMpuMepe B3anMOAENCTBUSA C
HemeTanmamy M OKCMAAMMW MeTansnos), NpUMeHeHue,
*cnocobbl nonyyeHus.* TMoHaTue o kucnoTtax Knucnotel n
conw.

OemoHcTpauumm

B3anmopeiictBune dpocdopa, cepbl 1 xxenesa ¢
Kncnopoaom (BO3MOXHO MCMONb30BaHNE BUOEOOMbITOB).
OnpepneneHue cogepxaHusa Kucnopoga B BO3ayxe.
OnbITbl, 4EMOHCTPUPYIOLLME YCITOBUSA BO3HUKHOBEHUS U
npeKpaLLeHns ropeHust.

JlaGopaTopHble u npakTuyeckue paboTbl
JlaGopaTopHbIl OnbIT:

O3HakoMreHune ¢ o6pa3uaMM OoKCnaos..

MpakTnyeckasn paboTa:

Ne 4. Mony4yeHne kucnopoaa, nsydeHne ero CBOMCTB.
IMpakTrueckas paborta Ne5. [ToxyueHne Bogopoa 1 U3ydeHne

€ro CBOMCTB.

Boruuciienus
— MOJEeKyNSAPHON Macchl KACopoaa U 030Ha Ha

PackpbiBaTb CMbICN M3yYaeMblX MOHATUIA U NPUMEHSATL 3TW NMOHATUSA NPU ONUCaHUN CBONCTB
BELLIECTB M NX NPEBPAaLLEHNIA C UCMONb30BaHWEM OMOPHbLIX CMOB U KNULLE.

XapaktepusoBaTb (ONUCLIBATb)c 0nopoil Ha NIAH, CXeMY, KPAMKYIO 3aNuch
cocTaB BO3Ayxa, M3NYECKMe N XMMUYECKNe CBOWCTBA K1Cnopoaa, cnocobbl ero
NoNyyYeHns, NPMMEHEHNE 1 3Ha4YeHne B NPMPOAE U XN3HWN YenoBeka.

CpaBHuBaTb peakunmn ropeHnst 1 MeaneHHOro OKUCNEeHNs ¢ npeaBapuTenbHbIM
obcyxaeHneM napameTpoB CPaBHEHMS.

Cobwupatb Npubopbl Ans Nony4eHus KMcnopoaa (BbITeCHeHWEM BOAb! M BO34yXa).

PacnosHaBaTb OnbITHEIM NYTEM KUCIOPOA NOA KOHTPONeM negarora.

Mcnonb3oBaTtb XMMUYECKY0 CUMBOUKY ANA COCTaBneHus hopMyn BeLLECTB, MONMEKYNAPHbIX
YPaBHEHWIN XMMUYECKNX PeaKLui ¢ y4acTueM Knucrnopoaa.

OBBACHATB CYLLHOCTb IKOMNOrMYecknx npobrnem, CBA3aHHbIX C 3arps3HeHneM Bo3gyxa.

Cneposartb npasunam 6e3onacHoi paboTtbl B nabopaTopuu Npy NCMOMb30BaAHUN XMMUYECKON
nocyabl 1 obopyaoBaHUs MOA KOHTPONEM negarora, a Takke npasunamM obpatleHus ¢
roprounMu BeLLecTsaMu B GbITY.

lMnaHupoBaThb 1 OCYLLECTBASATL HAa NPaKTUKE XMMUYECKME IKCEPUMEHTLI, NPOBOAUTL
HabnogeHus, Aenatb BbIBOAbI MO pe3ynbTatam 3KCnepMMeHTa nog pykoBo4CTBOM
neparora.

YyacTBOBaThb B COBMECTHOM paboTe B rpynne.
Vcnonb3oBaTtb Npuv BbINOSIHEHMUN YYEOHbIX 3aAaHUA 1 B NPOLECCe UCCIeAoBaTeNbCKON
AeATeNbHOCTN Hay4YHO-NONYNSAPHYIO NMMTepaTypy XMMUYECKOro COAEPXaHNs, CnpaBoYHble
maTtepuarnsl, pecypcbl VIHTepHeTa nof pykoBOACTBOM negarora.

BbicTpavBaTth pasBépHyTble NMCbMEHHbIE 1 YCTHbIE OTBETHI C OMOPON Ha MHAOPMaLWIO U3
yyebHuKa 1 cnpaBoYHbIX MaTe-
p1aroB C OMOPON Ha MMaH, (PamMOTHO UCMOMNb30BaTh U3YYeHHBI NOHATUMHBIN annapar kypca
XUMUN
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OCHOBaHMM aTOMHOM MacCbl XMMUYECKOrO afieMeHTa

Tema 7. Boaa. PacTBopbi.
MoHATMe 06 ocHOBaHUAX
(54)

Bopa. Ee coctaB. CtpoeHne. Monekynbl. “®usnyeckme
cBovictBa Boabl. Boga kak pacTtBopuTenb.* PacTBopbl.
*IoHATHE 0 pacTBOPUMOCTU BeLLecTB B BoAe. NoHAThe o
HacbILLEHHbIX 1 HeHachbILLEeHHbIX pacTBopax.” MaccoBas
Jons BellecTBa B pacTBope. Pacuetr maccoBon gonuv
BellleCcTBa B pacTBope (NPOLEHTHas KOHLEHTpauusl).

*Xumnyeckne CBOWCTBA BOAbI (Pa3noXeHune, peakumu
C HaTpueM, OKCMAOM KanbLmsi, OKcnaom cepbllV [NoHsTne
06 ocHoBaHusAx. Pornb pacTBOpoB B MPUPOAE U B XU3HU
yenoseka. KpyroBopoT Boapbl B npupoge.* 3arpssHeHve
npupoaHbix BoA. OxpaHa 1 o4ncTka NpupogHbIX BOA,.

OemMoHcTpauun

OneKTponu3 BoAbl; CUHTE3 BOAbI; B3aVMOAENCTBME BOAbI
¢ metannamu (Na, Ca) (BO3MOXHO MCMOMb30BaHWe
BMOeoMaTepuanos).

PacTBopeHue BelecTB C pa3nnyHon pacTBOPUMOCTbIO.
MccnepoBaHve pacTBOPOB KUCIOT U LWenoyen ¢
MOMOLLIbIO UHAMKATOPOB.

JlaGopaTopHble u npakTuyeckme paboTbl
lpakmuyeckasi paboma:

Ne 6. NpuroToBneHne pacTBOPOB C onpeaenéHHON
MaccoBOW A0S1eN pacTBOPEHHOIO BellecTsa.

PackpbiBaTb CMbIC M3yYaeMblX MOHATUIA U MPUMEHSATL 3TU MOHATUSA NPU ONUCaHUN CBONCTB
BELLECTB 1 VX NpeBpaLLeHniA C MOMOLLbIO nedarora.

XapaktepusoBaTtb M3n4ecKme N XMMu4yeckue CBOMCTBa BOAbI, €€ posb Kak pacTBoOpuUTens B
NPUPOAHbIX MPOLeCccax C ONOPOK Ha MraH 1 Cxemy.

CocTaBnaTb ypaBHEHUS XMMUYECKUX peakumii ¢ y4acTueM BOAbl C ONOPOM Ha CXeMmy.

OBBACHATL CYLLHOCTb 3KOMNOrMyecknx Nnpobrnem, CBA3aHHbIX C 3arpsa3HeHneM NpUpPOaHbIX
BOZ, CNOCObbl O4NCTKM BOAbLI OT MPUMECEN, Mepbl N0 OXpPaHe BOA OT 3arpsi3HeHns nocre
npeaBapuTENbHOro CTPYKTYPUPOBaHUS Matepuana.

[MnaHupoBaThb 1 OCYLLECTBAATL HA NPaKTUKE XMMUYECKMNE SKCMEePUMEHTbI, MPOBOANTL
HabnogeHns, genatb Bbl-

BOAbI MO pe3ynbTaTaM 3KCnepuMeHTa Nof KOHTporeM neaarora, C MCNosib30BaHWEM
Knuwe.

CneposaTb npasunam 6e3onacHon paboTbl B nabopatopuu Npu UCNONb30BaHNA
XMMMYeCcKon nocyabl u 060pyaoBaHMsA Mo KOHTPONeM neparora.

[MpoBOANTL BBIYMCMEHNS C MPUMEHEHMEM MOHATUS «MaccoBas AONs BewwecTBa B pacTBOpe»
C Onopou Ha PopMyrbl.

Mcnonb3oBaTb Npy BbIMOMHEHWMN y4ebHbIX 3a4aHuin U B NpOLLEecce NCCrefoBaTenbCKon
[eATenbHOCTU Hay4YHO-MOMYMAPHYI0 NMUTEPaTypy XMMUYECKOro coaepXaHus, CnpaBoYHbIe
martepuansl, pecypcbl IHTepHeTa nog pykoBOACTBOM nejarora.

BbicTpavBaTb pa3BEpHyTblE NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOK Ha MHOpMaLMo U3
yyebHUKa 1 cnpaBoYHbIX MaTepuanos, FPamMOTHO UCNOMb30BaTh U3YYEHHbBIN MOHATUMHBIN
annapart Kypca XuMumn nocrne npeasapuTenbHOro CTPYKTYpUpoBaHUs matepuana.

Tema 8. dnekTponutnyeckas
auccoumaumna. Xmummyeckue
peakuumn B pacTBopax

(5y)

TeOpI/ISI 3HeKTpOHHTH‘{eCKOI71 JUCCOoIIHaIun.

ONeKTpoNuTHYeCKass ~ AUCCONMAIMSA.  OJEKTPOIUTHl |
HEINIeKTPONUTHL. KaTnoHs!, aHHOHBI. *MeXaHn3M IHCCOIHAINT
BEIIECTB C Pa3IMYHBIMU BHAAMH XUMHYECKOH cBs3u. [lonsTne
ocrerneHu gucconnanyi.®* CHUIIbHBIE U cIa0ble 3JIeKTPOIHTEL.
Peaxnun noHHOrO OOMEHa. YCIIOBHS NMPOTEKAHUS peakmnit
HOHHOTO 0OMeHa 110 KoHIa. [loHbIe U COKpaIEHHbIe HOHHBIE
YpaBHEHHUS XvMuyeckue — CBOMCTBa

peakuuii. KHUCJIIOT,

OCHOBaHHII ® coled B CBeTe IMpeAcTaBieHHd 00

BHGKTPOHHTPI‘IGCKOFI nuccoruanuy. KadecTBeHHEBIE peakun
Ha KaTHOHBI M AHWOHBI: WOHBI XJIOpUA-, 6pOMI/IH-, noaua-,

PackpbiBaTb CMbICI M3y4aeMbiX MOHATUI, a Takke CMbICI TEOPUN IMNEKTPONUTUHECKON
Anccoumanmm ¢ ornopown Ha CXembl.

OB BACHATL NPUYKHBI 3NEKTPONPOBOA-

HOCTW BOAHbIX PaCTBOPOB C MOMOLLIbIO Meaarora.
CocTaBnATb ypaBHEHMS AnccoLmaLmmn KUCMOT, WefoYel n conew, NoSHbIe U COKPaLLEHHble
MNOHHbIE YPaBHEHNS XMMNYECKMNX peaKLmii MIOHHOro obmeHa.

[MnaHupoBaThb 1 OCYLLECTBNSATL HAa NPaKTUKE XMMUYECKME IKCEPUMEHTBI, NPOBOAUTL
HabnogeHus, genatb BbIBOALI NO pe3ynbTaTaM SKCrepuMeHTa nocne npegsaputensHon
paboThbl.

CneposaTb npaBunam 6e3onacHon paboTkl B nabopatopuu Npu MCNONb30BaHNA
XMMUWYeCKon nocyabl U 060pyaoBaHMs Mo KOHTPONeM neparora.

[Mpon3BoAnTL BbIMUCIIEHUS NO XUMUYECKUM YPaBHEHUAM.

BeicTpavBaTb pa3BEPHYTbIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOK Ha MHAOPMaLMo U3
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cynbdar-, kKapOoHaT-, CHITUKAT-, (hochaT- aHHOHBL; TUAPOKCH/I-
HWOHBI, KaTHUOHbI aMMOHMHA, Mar"Huvs, KaJblIHsd, aJIIOMHUHHA,
xkeneza (2+) u (3+), menu (2+), OMHKA, TPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

HdemoHcTpauun

OnekTpuyeckas NpoBOAMMOCTb PacTBOPOB BELLECTB;
OBWKEHUE NOHOB B 3NEKTPUYECKOM Morne.

OnbITbl, UNACTPYPYIOLLME NPU3HAKN NPOTEKaHWSA
peakumin NOHHOro obmeHa.

TNabopaTtopHbie u NnpakTUyeckue

paboTbl

JlaGopaTopHbIi OnbIT:

Peakunn noHHoro obmeHa B pacTBopax 3/1eKTPONIUTOB:
cynbpata meau(ll) n wénoum, kapboHata HaTpma 1
COMNSIHOW KUCIOThI, peaKuus HeMTpanu3auum Mmexay
rMOpPOKCUAOM Kanusi U CONAHOM KUCMOTOW.

BbluncneHus

— M0 YpaBHEHMSAM XUMUYECKMX peaKkLui

y4yebHMKa 1 CNpaBOYHbIX MaTepuarnos, rPaMOTHO UCMOMb30BaTh U3YYEHHbIN NOHATUAHBIN
annapat Kypca XvMu1 nocrne npeasapuTenbHOro CTPYKTYpUpoBaHus maTepuvana.

VMcnonb3oBaTh Npuv BbINOMIHEHMUN Yy4eOHbIX 3aaHUi 1 B NPOLECCe UCCNeaoBaTENbCKOM
OEeATenbHOCTU HAYYHO-NOMYISPHYIO ITepaTypy XMMUYECKOro CoAEPXXaHUs, CpaBoYHbIe
MaTepuarnbl, pecypcbl VIHTepHeTa nocre KoHCynbTauuu ¢ neaarorom

Tema 9. OcHOBHbIe Knacchbl
HeopraHU4ecKux
coeguHEeHUn

(114)

Knaccudukauusa HeopraHM4eckux coeauHeHun.
Oxkcmabl: cocTas, knaccudukaums (*oCHOBHbIE,
KMCMOTHbIE, amdOoTepHbIe, HeconeobpasyoLme Ha
npumMmepe okcuaa yrnepopaa Il v okeuga asora ™),
HOMeHknaTtypa *lony4yeHve® n xummyeckme CBONCTBa
oKcuaoB (B3auMOOENCTBME C BOAOK, KUCNOTaMMU,
Leroyamm).

OcHoBaHus: cocTaB, Krnaccudukaums (Lenoym un
HepacTBOpMMbIE OCHOBaHWs1), HOMEHKNATYpa,
dmanyeckme 1 XMMnYeCKMe CBOMCTBa (B3aMmMoaencTeme
C OKCMOaMW HEMETANIOB, KUCNIOTaMM, CONsSMM),
*cnocobbl nony4yeHus.*

KucnoTbl: coctaB, knaccudukaumus, HoMeHknaTypa,
dumsnyeckme n xummnyeckme CBoncTea (B3ammogencTeme
C MeTarnnamu, OCHOBHBIMW OKCYAaMU, OCHOBAHNSAMM,
COnsMM Ha NPMMepe CONAHOW U CEPHOW KNCMOT),
*cnocoObbl nonyyeHus.* Paa akTMBHOCTM METarsos.
Conu (cpegHue): HoMeHknaTtypa, cnocobbl MoNy4YeHus,
B3aWMOLEWNCTBMNE CONEN C MeTannamm, Kucnotamu,
LenoYyamm 1 consiMu.

"eHeTuyeckasn cBA3b Mexay Knaccamu HeopraHU4ecknx
coegunHeHuin. l'eHeTnyeckne pagpl. MNoHaTne 06
*amdoTepHbIX rMapokcmaax (Ha npuMepe LuuHKa 1
anioMVHKS): XMMUYECKMe CBOWCTBA B3aUMOAENCTBUE C
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OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COSANHEHHH 110 MAa0IoHy.

CocraBiieHH€e CXeM CTPOEHHsI OCHOBHBIX KIIACCOB HEOPraHWYECKUX COCIUHECHUIl Ha OCHOBE
OIpEEICHUS.

CocrasieHue GpopMyJ1 OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSANHEHHUH U HAa3bIBaHUE UX I10
MEXIYHapOIHOH ¥ TPUBHAIBHOM HOMEHKJIATYPE C HCIOJIb30BaHUEM ONPEISIICHUSI U TaOJIULIBI
PacTBOPHUMOCTH.

KnaccupuuupoBanne n3yqaeMbIX BEIECTB [0 COCTABY U CE0LCHEAM C ONIOPON Ha ONPEICICHHS,
CXEeMBI ¥ TaOJINIly PAaCTBOPHMOCTH.

CocraBieHne TabIUIbI TEHETHYECKUX PSIIOB M CXeMBbI «[ eHeTndecKast B3auMOCBSA3b OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COEAUHEHUI» O/ PyKOBOACTBOM I1€arora.

IIporao3upoBanye CBOMCTB BELIECTB HA OCHOBE OOIINX XUMUYECKHUX CBOMCTB U3Y4YEHHBIX KIIACCOB,
TpyMII BELECTB, K KOTOPbIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXeMbl «I eHeTHdeckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COSIMHEHUID MO/ pyKOBOJCTBOM Ieiarora.

CocTaBieHHe MOJIEKYJISIPHBIX YPAaBHEHUH peakluii, HITIOCTPUPYIOINX XUMHYECKIE CBOMCTBA
U3Y4IEHHBIX KJIaCCOB U CNOCOObI NOJIyYeH s BEIIECTB U3YUEHHBIX KIaCCOB, TPYIII, a TAKKe
TIOATBEPKIAIOIINX TeHETUYECKYIO B3aHMOCBSI3b MEX/Iy HAMH, C OIOPOi Ha BepPOATBHYIO CXEMY B
Ka9eCTBE 3pUTEILHON OTIOPHI.

CocraBieHHe MOJIEKYISIPHBIX YPaBHEHUH peaknuii o cXeMaM ¢ IIPeIBapUTEIbHBIM 00CYKICHUEM
BBIOOpa pearupyroIix BEIIECTB.

Brruncnienne no ypaBHEHHSIM XHMHYIECKHX PEAKIMil KOJIMYecTBa, 00bEMa, MacChl BEIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM MPOIYKTOB PEaKIUH 110 AITOPHUTMY.

[InanupoBaHUE U OCYLIECTBICHHE HA MTPAKTHKE XMMHYECKOT0 IKCIIEPUMEHTA U HAOIIOICHHS T10]T
PYKOBOJCTBOM yUHTEIIS.

DopMyHpoBaHUE BBIBOIOB IO PE3YJIHTaTaM SKCIIEPUMEHTA C HCIOIB30BAHNEM OMOPHBIX CIIOB.




KMCNoTaMu 1 LWenoyamu, pasrnoxXeHune nNpyu HarpeBaHun.*

OemMoHcTpauun

O6pa3ubl HeOpraHNYECKNX BELLECTB pasnuyHbIX
KnaccosB.

B3anmogpelnicTerne pactBopa CepHOM KACNOTbI C OKCUAOM
meau(ll).

Peakuna HenTpanusaumm.

BbiTecHeHve ogHoro metanna aApyrum U3 pactesopa
conu.

JNTaGopaTopHble U npakTuyeckue paboTbl
JlaGopaTtopHble onbITbI:

B3aumopaencTeme KMCNoT ¢ MeTannamu.

[MonyyeHne HepacTBOPMMbIX OCHOBaHUMNA.
B3aumopgencTeme HepacTBOPMMbIX OCHOBaHWI C
Kncrnotamu.

PasnoxeHnune rugpokcvaa meau(ll) npyu HarpeBaHuu.
MpakTnyeckasn paboTa:

Ne 7. PelueHune akcnepuMeHTarnbHbIX 3aga4y no Teme
«OCHOBHbI€E KIacchl HEOPraHUYeCKUX COeaMHEHUNIY.

Bbluucnenusn
— M0 YpaBHEHUAM XMMUYECKMX peakuni

DopmynrpoBaHUE ¢ TOMOIIBIO MEJaroTa M BBITOIHEHHE MTPaBHI Oe30macHoi paboThl B TabopaTopun
TIPU UCTIONIb30BAaHNH XUMHUYECKOH ITOCY 1B B 000PYAOBAHHUS.

Vcnionb30Banye py BHIIOIHEHHN YUeOHBIX 3aJaHH{ U B IIPOLIECCE NCCIIEN0BATEIbCKON NI TeIbHOCTH
HaY4HO-IIOMYJISIPHOH JIUTEpaTypbl XMMHUYECKOIO COZIEPKAaHUS, CIIPaBOYHbIE MaTEPUaIIbl, PECYpPChI
HHTepHeTa, ocyIiecTBICHHE BbIOOpA 1101 pyKOBOJICTBOM HaCTaBHUKA.

BricTpanBaHue pa3BEPHYTHIX MMCbMEHHBIX M YCTHBIX OTBETOB C OIOPOH HAa HHMOPMALIMIO U3
yueOHHKA U CIIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHOE HCIOJIb30BAaHHUE N3yYEHHOTO TIOHATHIHOTO
anmapara Kypca XUMUH C HCTIOIb30BaHUEM IUIAHA, OTIOPHBIX CIIOB, aITOPUTMA.

Pasgen 3. BellecTBO U XMMu4yeckue peakumm, 44

Tema 10. Xumnyeckne
peakumn. OCHOBHbIe
3aKOHOMEpPHOCTHU
XUMUYECKUX peakuun (44)

*[loHsATHE O CKOPOCTH XMMHUYECKOH peakiuu. DakTopsl,
BIIMSIOLIME HA CKOPOCTh XMMHUYECKOH peakuuu. [lonsrtue o
TOMOTEHHBIX M TETEpOreHHBIX peakiusax. llonstue 00
0o0paTUMBIX ¥ HEOOPaTUMBIX XHMHYECKHX pPEaKIHsX.
Ionsitne o  xmmmdeckoM  paBHoBecun. CMeleHue
XMMHYECKOTO paBHOBecHsl. DakTOpbl, BIHAIOIINE Ha
CKOPOCTh XUMHUYECKOH PEAKINN U TTOI0KEHHE XUMHUIECKOTO
paBHoBecus. Kiaccudukamus XUMHYECKMX peEaKkLuid Mo
Pa3HBIM OCHOBaHUSAM. *

PackpbIBaTh CMBICIT H3y49aeMbIX TOHATHN W IPUMEHATH 3TH HOHITHS IPH OIHCAHUY CBOICTB BEIECTB U
HX MpeBpalleHu.
KraccnduupoBats XMMHYECKHE PEAKIUH O Pa3IHIHBIM IIPU3HAKAM.

Y cTaHaBJIMBAThH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH PEaKIMy OT Pa3IMYHbIX (JaKTOPOB ITO]
PYKOBOJCTBOM YUHTEIIS.

[IporHO3MPOBATH BO3MOYKHOCTH IPOTEKAaHNsI XMMHUUECKUX IIPEBPAILCHUH B Pa3IMYHBIX YCIOBHUSX IOCIIE
MpeIBapUTENILHON paboTHI.

DrpenessaTs OKUCIUTEb U BoccTaHOBUTENb B OBP.

CocTaBIATh 37€KTPOHHBINH OalaHC peaKkIu.

[Tpon3BOAUTH BEIYHCICHUS IO XMMHUYECKIM yPABHEHUSIM 10 AJITOPHTMY.

BEICTpanBaTh pa3BEPHYTHIC MICHMEHHBIE M YCTHBIE OTBETHI C OMOPOH HA HH(OPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIOJIB30BATh M3YUSHHBII NOHATHHHBIN anmapar Kypca XUMUI
TIOCJIe TIPEIBAPUTEIILHOTO CTPYKTYPUPOBaHHS MaTepuaa.

Hcnosnp30BaTh MpH BHITIOIHEHUH YY€OHBIX 3aJaHUH U B TIPOIIECCE MCCIIEI0BATENBCKON ISSITETbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPY XUMUYECKOI'0 COACPI)KaHMU, CIIPAaBOYHBIE MAaTEPUAJTIbI, PECYPCHI
HnTtepHeTa nocie KOHCYIbTAIMH C TI€arOroM.

PacKpBIBaTh CMBICT U3y9aeMbIX HOHATHH, a TAK)Ke CMBICT TEOPHHU TEKTPOIUTHIECKOH AUCCOLUAIINH C
OTOPOM Ha CXEMBI.

DOBSICHATE IPUYNHEI HJIEKTPOIIPOBOIHOCTH BOJHBIX PACTBOPOB C TIOMOIIBIO TI€Aarora.
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CoCTaBIIATh YpaBHEHHUS TUCCOIMAIIMN KUCIIOT, IET0YEH U CONEH, OJTHbBIE M COKpAIEHHBIC HOHHEIC
YpaBHCHHUSI XUMHYCCKUAX PEAKIIU HOHHOTO OOMEHa.

[[;1aHUPOBATH U OCYIICCTRIIATH HA MPAKTUKE XUMHYCCKUEC SKCIICPUMEHTHI, IPOBOAUTH HAOIIOICHHUS,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MPEABAPUTEILHON pabOTHL.

CnenoBats mpaBuiaM 6e30macHoi paboThI B 1a0OPATOPUH IPH UCIIONB30BAaHUN XUMHUUYECKOU MOCYIbI U
000pyI0BaHUs [0 KOHTPOJIEM Ieaarora.

[TpOM3BOAUTH BBIMHUCICHHUS [0 XUMHUYECKAM yPaBHEHHUSIM.

BbICTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC M YCTHBIC OTBETHI C ONOPOW HA HHPOPMALHIO 13 yIeOHUKA U
CIIPaBOYHBIX MATEPUAIOB, TPAMOTHO MCIIOJIb30BATh M3YUCHHBII OHSITHIHBINA anmapar Kypca XAMUK
oCJIe MPEIBAPUTEILHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Hcnonp30Bath NpH BHIMOIHEHUH YUEOHBIX 3aJaHUI U B MIPOIIECCE UCCIIENOBATELCKON IEATEIBHOCTH
HAYYHO-TIOMYJISIPHYO JINTEPATYPY XUMHUYCCKOTO COJICPIKAHMSI, CIIPABOYHBIC MAaTCPHAIbI, PECYPChI
HuTtepHeTa mocie KOHCYIbTAIUH C [IeJaroroM

9 KUIIACC

(2 4 B HEZEIO, BCETO 68 1)

MNpuMepHble TeMbl,
packpbiBaloLme AaHHbIA
pasgen nporpammbil,

M KONU4eCcTBO 4acoB,
OTBOAMMOE Ha UX U3yveHue

OcHoBHoOe copgepXxaHue

OcHOBHbIe Buabl AeATEeNIbHOCTU
obyyarowmxca

Pasgen 1. BewecTBO 1 xumunyeckue peakuum (104)
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MoBTOpeHue n yrnybneHue
3HaHWN OCHOBHLIX pa3fenos
Kypca 8 knacca

(10 v)

[Neprommaeckuii 3akoH. Ileproandeckas cucTreMa XUMUIECKHX
anementoB JI. YI. Menneneesa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KM, KaJIbIUI U UX
COGHI/IHGHHI:I B COOTBETCTBHHU C ITOJIOKCHHUEM 3JICMCHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxarys 1 HOMEHKIIaTypa HEOPTaHUUECKUX BELIECTB
(MexIyHapoIHas U TpUBHANIbHAS). XUMHYECKHAE CBOMCTBA
BEIIIECTB, OTHOCSAIINXCS K Pa3INIHbIM KJIaccaM
HEOpraHM4ecKux coefuHeHul. I'eneTnueckas cBs3b
HEOPraHUYECKUX BEILECTB.

CrpoeHue BelecTBa: BUIbl XUMUUECKON CBA3U U TUIIb
KPUCTAJUTNYECKUX PEIIETOK. *3aBUCUMOCTh CBOCTB BEIIECTB
OT UX CTpOoeHusL.*

XHUMHYECKUE PEaKIMH. KIaCCUPUKAIMA XMMUYECKUX PeaKIui
T10 Pa3INYHBIM OCHOBAHHSM.

Teopust 31€KTPOTUTHIECKOH JUCCOINAIH

HdemoHcTpauum

1. Mogenwu kpuctannnyeckux peLuéTok HeopraHM4Yecknx
BELLECTB.

2. KopoTkomeproaHast 1 [JUTMHHOICPHOAHAS (POPMBI
Ilepuoauueckoil cUCTEMBbl XUMUYECKUX DJIEMEHTOB

. . Menneneesa

[MpakTrueckas pabota Ne8 «Peakiuu noHHOTO 0OMEHaY
IMpakTrueckas pabora Ne 9 «KadecTBeHHBIC peakIIMU Ha HOHBI
B pacTBOpE".

KonTponbHas padora Ne6 «IneKkTponnTHiecKast TUCCOLHAIHSD)

XapakTtepu3oBaTb XMMUYECKME 3NeMeHTbl NepPBbIX TPEX NEPUOAOB, KAaNUa 1 KanbLus no nx
nonoxeHuto B Mepuoguyeckon cucreme . V. MeHgeneesa ¢ onopown Ha anropuTm.

KnaccnduumpoBaTth 1 HasbiBaTb HEOPraHNYeCKNe BELLECTBA M3YYEHHbIX KITAacCOB C OMOPON
Ha cxemy, Tabnuuy pacTBOPUMOCTU.

OnucbiBaThb 06LLME XMMUYECKME CBOMCTBA BELLECTB pasfiMyHbIX KIaccoB, MOATBEPXKAATb
CBOWCTBA NpUMEPaMMN MONEKYNAPHbIX YPaBHEHWUIN XMMUYECKUX pPeakLuii C Onopon Ha
CXemy.

Onpenenstb BMUO XMMUYECKON CBSI3N 1 TUM KPUCTaNIMYECKON PEeLUETKN BELLLECTBA C ONOpPOW
Ha cxemy.

[MporHo3npoBaTb CBONCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHMS Nocne
npegsapuTensHoro pasbopa.

BbicTpanBaTtb pa3BEpHyTble MMCbMEHHbIE U YCTHbIE OTBETbI C OMOPOW Ha
MHopMaLmo U3 y4ebHMKa 1 cnpaBoOYHbIX MaTeEpPMaroB, rPamMoOTHO UCNONb30BaTb
N3y4eHHbIN NOHATUMHBIA annapaT Kypca XMMUW.

Mcnonb3oBatb Npy BbINOMHEHUN Y4eOHbIX 3a4aHuii U B NpoLecce uccreaoBaTenbckomn
[eATeNbHOCTU Hay4YHO-MOMNYISIPHYO NUTEPATYPY XUMUYECKOTO COAEPXKaHWS], CPaBOYHbIe
maTtepwuarnsl, pecypcbl IHTepHeTa noa pykoBOACTBOM negarora.

PaCKpLIBaTL CMBICJI TCOpUH 3JI€KTp0HI/ITPI‘IeCKOﬁ JUccoruanuu. 06’I>SICH$ITB MPUINHBI

3JIEKTPONPOBOTHOCTH BOJHBIX PAaCTBOPOB;
CocTaBNATh YpaBHEHUS TUCCOLMAIMN KUCIIOT U ILEJIOYEH, TIOJIHBIE U COKPALIEHHbIE XUMUYECKUE
YpaBHEHHUST XUMHIECKUX PEAKIHi HOHHOTO 0OMEHa.

Paspen 3. Hemetannbl n nx coegnHeHus (24 4)

Tema 3. O6bwasn
XapaKTepucTuka
XMMWUYECKUX INIEMEHTOB
VIlA-rpynnbi. FanoreHbl
(44)

Obwas xapakrepucTtuka ranoreHoB. OcobeHHOCTH
CTPOEHWNS aTOMOB 3TWX SNIEMEHTOB, XapaKkTepHble AN
HWX cTeneHwn okucnexnuns. CTpoeHue n usmdeckne
CBOWCTBA NPOCTbIX BELLECTB — ranoreHoB. Xumuyeckune
CBOWCTBa Ha npumepe xnopa (B3aumoaencraune ¢
mMeTannamu, HemeTannamm - BO4OPOAOM W KUCIIOPOAOM,
*Lwenovamun®). Xnoposogopod. ConsHas kucnora,
XMMWUYECKME CBOWCTBA, *NONyYyeHne®, NpUuMeHEHME.
KayecTBeHHble peakuum Ha ranoreHna-uoHsbl. *flencrevne
X1opa v XnopoBoAOpOAa Ha OpraHn3m yenoseka.”

O6bACHATL 06LLME 3aKOHOMEPHOCTU B USMEHEHWW CBOWCTB HEMETAIOB U UX COEAVHEHWI B
npeAenax manbix NeproaoB W rMaBHbIX Noarpynn MNeprognyeckon cucTeMbl XMMUYECKNX
3MEMEHTOB C y4ETOM CTPOEHMS UX aTOMOB C UCMOMb30BaHNEM CXEMBI.

XapaktepusoBaTtb M3nN4eCcKMe N XMMUYECKne CBOMCTBA NPOCTbIX BELLECTB ranoreHoB (Ha
npumepe xnopa) 1 CNoXHbIX BELEeCTB (XNOPOBOAOPOAA, Xlopuaa HaTpusi), cnocobbl nx
nonyyeHnsi, NPUMEHEHWE 1 3HaYEeHNe B NPUPOAE U XMU3HW YeroBeka nocne
CTPYKTYpPMpOBaHWa Matepuvana.

OnpepensaTb ranoreHma-moHbl B pacTBOPE C MCMNOMb3oBaHneM Tabnuubl "XapakTepHble
peakumn Ha aHUOHbI".

lMnaHyvpoBaThb 1 OCYLLECTBAATL HA NPAKTUKE XMMUYECKNE KCTIEPUMEHTBI, MPOBOANTL
HabntogeHus, aenatb BbIBOAbI N0 pesynbTataM 3KCrepumeHTa nocre npeasapuTensHO
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BaxHenLumne xnopuapsl 1 X HaxoxaeHvue B Npupoae.

OemMoHcTpauun

Buaeomatepuansl: ranoreHbl U X CoeauHeHust.
O6pasubl XxNopuaos.

JlaGopaTtopHble u npakTuyeckme paboTbl
JlaGopaTopHbI OnbIT:

PacnosHaBaHve xnopua-moHoB.

paboTbl.

Cneposartb npasunam 6esonacHon paboTsbl B nabopatopuv Npn MCNoNb30BaHUN XMMUYECKON
nocyapl n 060pyaoBaHMA Noa pyKoBOACTBOM nejarora.

BbicTpavBaTb pasBEpHYTble NMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOK Ha MHOPMaLMIO U3
y4ebHMKa 1 CrpaBoYHbIX MaTepnanos, FPAMOTHO MCMOMNb30BaTb U3YYEHHbIV MOHATUNHbLIN
annapar Kypca Xumuu.

Mcnonb3oBaTk Npw BbINONHEHUW y4ebHbIX 3a4aHui U B NpoLiecce UccreaoBaTenbCkon
[esATeNbHOCTW Hay4YHO-NONYSIPHYIO NMMTepaTypy XMMUYECKOrO COAEPXKaHNUs, CNpaBoYHble
martepwvarnsl, pecypcbl IHTepHeTa

Tema 4. O6wan
XapaKTepucTuka
XUMUYECKNX anemeHToB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

O6Lwasn xapaktepucTrka anemeHToB VIA-rpynnebi.
OcobeHHOCTH CTPOEHUsI aTOMOB 3TUX 3NIEMEHTOB,
XapaKkTepHble AN HUX CTeneHu okncnexnns. CTpoeHne u
dm3nyeckme CBONCTBa NPOCTLIX BELLECTB — KMCNOpoAa
n cepbl.

AnnoTponHble MoanduKaLmm KUCopoaa v cepbl.
XumMmunyeckume cBoricTBa cepbl. CepoBoaopon, CTpoeHue,
dumsnyeckme n Xummnyeckme CBoMCTBa (KUCNOTHbIE U
BOCCTaHOBUTENbHbIE). OKCUAbl Cepbl Kak NpeacTaBuTenu
KMCNoTHbIX okcnaos. CepHas kucnota, dunsnyeckne

N XMMMYecKkne CBONCTBa (0bLwme Kak npeacTaBuTens
Kracca KMCcnoT v cneundunyeckme), NpuMeHeHne.
CepHucTas kucnoTa.

*XnMunyeckme peakuum, nexallme B OCHoBe
NPOMBILLMEHHOro cnocoba Nony4YeHns CepHoOM KMCNOTbI.*
Conu cepHow KNCNoTbl, Ka4eCTBEHHasA peakums Ha
cynbaT-noH.

HaxoxgeHne cepbl 1 €€ CoefuHEeHWI B Npupoae.
*XvMunyeckoe 3arpsisHeHne oKpyxatoLLen cpeapl
COeAMHEHNSAMU Ccepbl (KUCNOTHbIE JOXAW, 3arps3HeHne
BO34yxa 1 BOAOEMOB), cnocobbl ero npeaoTBpaLLeHns.”

OemMoHcTpauun

Konnekumu (Bugeomatepuansl): cepa n eé coeanHeHus.
O6yrnueaHve caxapa nog AenUcTBNEM
KOHLEHTPMPOBAHHOW CEPHOWN KUCHOTbI.

JNlabopaTopHble u npakTuyeckme paboTbl
JlaBopaTtopHble OnbITbI:

OOGHapy>xeHue cynbdaT-uoHOB.

B3anmogpelicterne pa3baBreHHON CEPHOM KMUCIOThI C
umMHKOM. BbluncneHms

Nno YpaBHEHVSAM XMMUYECKUX peaKLIniA;

OB6bACHATL 06LLME 3aKOHOMEPHOCTH B U3MEHEHNM CBONCTB anemeHToB VIA-rpynnbl n ux
coeVHEeHUn
C YY4ETOM CTPOEHMNS MX aTOMOB C ONopor Ha cxemy "M3ameHeHne pagunycos B noarpynnax”.
XapaktepuaoBaTtb usnyeckme
N XMMUYeCKre CBONCTBA NPOCTOro BELLECTBA cepbl N €é coeanHeHni (ceposogopoaa,
OKCWAOB CEPbl, CEPHOM KUCMOTbI, CyNbdartoB), CNOCoObI X NOMYYEHUS, NPUMEHEHNE 1
3Ha4YeHne B MPUPOAE M XN3HWN YernoBeKa C OMOPOM Ha CXeMy W nnaH.

OnpepensaTtb Hanu4yme cynbdaT-MOHOB B pacTBOpE.

OBBACHATL CYLLHOCTb 3KOMNOrmyecknx npobrnem, cBsA3aHHbIX ¢ nepepaboTKon coeaAMHEeHUIA
cepbl Nnocre CTPYKTypMpoBaHus MaTepuana.

[MnaHmpoBaTh M OCYLLECTBNATL Ha MPaKTUKE XUMUYECKUE JKCTIEPUMEHTLI, NPOBOANTL
HabntogeHus, Aenatb BbIBOAbI MO pesyfibTataM 9KCrepuMeHTa.

CnepoBaTb npasunam 6esonacHo paboTel B nabopaTopumn Npy NCNonb30BaHUN
XMMWYECKON nocyabl 1 060pyaoBaHNsa Nog pykoBOACTBOM nejarora.

[Mpon3BoAnTE BLIMUCNIEHUS MO XUMUYECKUM YPABHEHUSM MO anroputmy.

Mcnonb3oBatb Npy BbINONHEHUN Y4eOHbIX 3adaHuni TeKCTbl y4ebHMKa, cnpaBoYHbIe
maTtepwuansl (Meprognyeckyto cuctemy xummyeckux anementos [. V. MeHgeneesa,
Tabnuuy pacTBOPMMOCTU KUCIOT, OCHOBAHWI U COMeN B BOAE, SMEKTPOXMMUYECKUIA pag
HanpshKeHU MeTanmnos).

Mcnonb3oBaTh Npu BbINOMHEHUN y4eb-

HbIX 3aaHVI U B NpoLiecce UccnefoBaTenbCkon eATENbHOCTU HAaYyYHO-MOMYMAPHYIO

nuTepaTypy XMMMYECKOro coepxaHus, CrpaBoyHble MaTepuansl, pecypchl ViHTepHeTa

rocre KoHCyrnbTaumm ¢ negarorom
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Tema 5. Obwan
XapaKTepucTuka
XUMUYECKnxX anemeHToB VA-
rpynnbl. A30oT, dpoccop n nx
coeguHeHuns

(74)

O6Lwasn xapaktepucTrka anemeHTos VA-rpynneil.
OcobeHHOCTN CTPOEHNST aTOMOB 3TUX SM1IEMEHTOB,
XapaKkTepHble ANst HUX CTEMEHN OKUCTEHUS.

A30T, pacnpocTpaHeHue B npupoae, hmsunyeckue n
XMMUYEeCcKne CBONCTBa (B3anMOLENCTBMNE C MeTannamm u
HemeTannamu - KUCropoaom v Bogopoaom). Kpyrosopot
asoTa B npupoae.

AMMMak, ero usnveckme n Xmummn4eckne CBOMCTBa
(okucneHue, OCHOBHblE CBOMCTBA BOAHOr0O pacTteopa),
*nonydeHne* n npumeHeHme. Conv ammMoHust, ux
hU3nyeCKMe N XMMUYECKNe CBONCTBA (pasrnoxeHune,
B3aMMOENCTBME CO LenoyYamm), NpMMEHEHNE.
KauyecTBeHHas peaKuns Ha MOHbI aMMOHWS.

A30THas kucnoTa, eé mandeckne n Xummyeckmne
cBoKicTBa (06LLMe kak NpeacTaBUTens Knacca KUcnoT u
cneuunduyeckme). Asotucras kucnota. Micnonb3oBaHve
HUTPAaTOB U COMell aMMOHUS B Ka4ECTBE MUHEPArbHbIX
yaobpeHui.

*XMuryeckoe 3arpsisHeEHNE OKpy KatoLLen cpeapl
COeMHEHVAMM a30Ta (KUCIOTHbIE 40XAOW, 3arpsi3HEHME
BO34yxa, NoYBbl U BOAOEMOB).*

docgop, *annoTponHbie Moandukaummn gpocdopa*,
dmanyeckme 1 XMmMnYeckme CBoMCTBa (B3aMmoaencTeme
C MeTanmnamu, HemeTannamm, *KOHLEHTPUPOBaHHON
a30THOW N CepHON KucnoTamu).*

Okenpa chocopa(V) n dpoccopHas kucnora,
huUsnyecKMe N XMMn4eckne CBONCTBA, NornyveHune.
KauyecTtBeHHas peakums Ha docaT-NoHbI.
Mcnonb3oBaHue hocdaToB B Ka4eCTBE MUHEPATbHbIX
yoobpeHuin. 3arpsisHeHne NpuMpoaHbIX BOOOEMOB
doccatamu. [eMoHcTpaummn

Konnekumu: doccop 1 nx CoeauHeHns.
BsanmogencTeme KOHLEHTPUPOBAHHOM a30THOWM KUCMNOTbI
C Meapblo.

JNTaGopaTtopHble U npakTuyeckue paboTbl
JlaGopaTtopHble onbITbI:

1. BaanmopencTteure conen aMMOHUS C LLIENOYbIO.

2. O3HakomneHune ¢ 06pasuamm a3oTHbIX 1 POCHOPHbIX
ynobpeHui.

MpakTnyeckasn padoTa:

Ne 10. MNonyyeHne ammunaka, n3yvyeHne ero CBOMCTB.

Bbi4qucneHusi
— MO YPaBHEHMSIM XMMUYECKUX peaKkuui

O6bACHATL 06LLMEe 3aKOHOMEPHOCTH B U3MEHEHNM CBONCTB anemeHToB VA-rpynnbl 1 nx
COeOMHEHWI C Y4ETOM CTPOEHUST UX aTOMOB.

XapaktepusoBaTb PU3NYECKME N XMMNYECKNE CBOMCTBA NPOCTbLIX BELLECTB a3oTa 1
docdopa 1 ux coeguHeHnn (ammMmmaka, Coner aMmMOHUs], @30THOWM KUCMOTbI, HUTPATOB,
okcuaa cpoccopa(V) n chocopHo kucnoTol, hocaToB), CNocobbl UX NONYYeHuUs,
NPUMEHEHVE N 3HAaYeHNe B NPUPOAE U XN3HW YeroBeKa C UCMONb30BaHMEM CXEMBI.

Onpepnensitb MOHbI aMMOHMS 1 pocdaT-MoHbI B pacTBOPE C UCNOMb30BaHNEM Tabnuupl
"XapakTepHble peakunn Ha KaTUOHbI N aHWUOHbI".

OBBACHATL CYLLHOCTb 3KOMNOrMYeckmx Npobrnem, CBsI3aHHbIX C HAXOXAEHWEM COeaUHEHNI
asoTa u ocdopa B oKpyxaroLen cpege.

MnaHmpoBaTb M OCYLLECTBNATL HA NPAKTUKE XMMUYECKNE SKCMEPUMEHTbLI, MPOBOANTL
HabnogeHus, genatb BbIBOABI NO pe3ynbTaTaM 3KCNepuMeHTa.

CnepoBaTb npaBunam 6e3onacHon paboTsl B nabopatopuu Npu UCNONb30BaHNN
XMMMWYeCKoM nocyabl u 06opynoBaHuS.

Mpon3BoaUTE BbIMUCIIEHUSI MO XUMUYECKUM YPABHEHUSIM.

Mcnonb3oBatb Npy BbINOMHEHUN YYEOHbIX 3a4aHni TEKCTbl y4ebHMKa, cCrpaBoYHbIE
maTtepuansl (MeprognYeckyto cucTeMy xmmmudyecknx anemeHToB 1. V. MeHgeneesa,
Tabnuuy pacTBOPUMOCTU KUCMOT, OCHOBaHWIA U CONnen B BOAE, SNEKTPOXUMUYECKUI P
Hanps»>KeHUn MeTannos).

Mcnonb3oBaTh Npuv BbINOSIHEHMUN Yy4EOHbIX 3a4aHU 1 B MPOLECcCe UCCNeaoBaTeNbCKOM
OEeATeNnbHOCTU Hay4YHO-MOMNYISPHYIO NIUTEPAaTYPYy XUMUYECKOrO COAEPXKaHWS, CPaBoOYHbIe
martepwuarnsl, pecypcbl IHTepHeTa nocne KoHCynbTaumm ¢ negarorom
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Tema 6. OGLan xapakTepuc-
TUKa XUMMUYECKNX
anemeHTOB IVA-rpynnbi.
Yrnepopa 1 KpeMHUA U nx
coeAnHeHusA

(84)

Yrnepog, annoTponHele moandukaumm (rpaduTt, anmas),
pacnpocTpaHeHue B npupoge, usmyeckne n
Xxummnyeckne ceonctea. Agcopbuus. Kpyrosopot
yrnepoga B npupoge.

Oxkcnabl yrnepoaa, nx usm4eckne n XMMmmieckme
CBOWCTBa (B3aMMOAENCTBME C MeTannamu,
HemeTannamu, *KOHLEHTPUPOBAHHOW a30THOW U CEPHOM
Kucnotamm)*, Ux AenCTBUE Ha XUBble OpraHn3Mbl,
*nonyyeHne™ n npuMeHeHue. *Konornyeckne
npobnemsbl, cBA3aHHbIE € okcngom yriepoga(lV);
rmnoTesa rnobanbHOro NOTENNEHNs KNMMaTa;
napHWKOBbIN adpcekT.*

YronbHas kucnora v eé conu, ux musnyeckme n
XMMUYECKne CBONCTBA, r1osTyyeHue N NpUMeHEeHve.
KauyecTBeHHas peakums Ha kapOOHaT-MOHbI.
*Ncnonb3oBaHne kapboHaToB B ObITY, MEAULIMHE,
NPOMBILLIEHHOCTU, CENbCKOM XO35IACTBE.*

KpeMHuia, ero pmanyeckne n xummyeckue ceorcTea (Ha
npumepe B3avMOAEWCTBNSA C MeTannamm u
HemeTannamu), *nony4yeHne n NpuMeHeHue B
3NEKTPOHUKE.*

*CoeanHeHust KpemHus B npupoge. Ob6wme
npencraenexust o6 okeuae kpemHus(lV) n kpemHueBom
kucrote. CunukaTbl, X UCMONb30BaHKeE B GbITY,
MeWLMHE, NPOMBbILLNEHHOCTU. BaxkHenne
CTpouTenbHble MaTepuansbl: Kepamuka, CTeKNo, LLIEMeHT,
0eToH, xene3obeToH. MNpobnembl 6e3onacHoro
NCMONb30BaHWSA CTPOUTENBHBIX MaTeEpPNarnos B
MOBCEAHEBHOM XN3HW.”  [leMOHCcTpauumn

Mopenw kpucTannMyecknx peléTok anmasa, rpacduTa,
mornekynbl pynnepena.

Apcopbumsa pacTBOPEHHbIX BELLECTB aKTUBMPOBAHHBLIM
yrném. lNpoTtumBoras.

Bvaeomatepuansl: cunmkaTHas IPOMbILLNIEHHOCTb.
Mogenu Monekyn opraHu4eckunx BeLLecTB.
JNlabopaTopHble u npakTuyeckme paboTbl
JlabGopaTtopHbili onbIT: KayecTtBeHHasa peakums Ha
kapboHaT-moH. lNMpakTnyeckue paboTbi:

Ne 11. MNMonyyeHne yrnekMcnoro rasa v nsy4yeHue ero
CBOWCTB.

Ne 12. PelleHune akcnepuMeHTarnbHbIX 3aga4y no Teme
«HemeTtannbi».

BbluncneHus no ypaBHEHUAM XMMUYECKUX peaKkLmi
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O6bACHATL 06LLME 3aKOHOMEPHOCTH B U3MEHEHNM CBONCTB aremeHToB |VA-rpynnbl n ux
COeOMHEHWI C Y4ETOM CTPOEHUST UX aTOMOB.

XapaktepusoBaTb PM3NYECKME N XUMNYECKME CBOWCTBA NPOCTLIX BELLECTB yrrepoaa v
KPEMHMSA 1 UX COeAMHEHNN (OKCUAOB Yrnepoaa, yronbHOW KUcnoThl, kKapboHaToBs, okcuaa
KPEMHWS, KDEMHMEBOWN KMCMOTbI, CUIIMKATOB), CNOCO6LI NX MONyYeHUs, MPUMEHeHne
1 3HaYeHne B NPUPOAE N XU3HW YenoBeka.

Onpenensatb kapboHaT- 1 cunmkar-

MOHbI B pacTBOpE.

OO6BACHATD CYLLHOCTb 9KOMOrMYeCcKkMx Npobrem, CBA3aHHbIX C HAXOXOEHNEM YrNeKUcrnoro
rasa B OKpy><aloLLen cpeae.

lMnaHmpoBaTh 1 OCYLLECTBNATL Ha MPAKTUKE XMMUYECKNE SKCNIEPUMEHTHI,

MpoBoauTb HabnoaeHWs, AenaTb BbIBOAbI MO pe3ynbTaTtaM 3KCnepuMeHTa nocne
npeasapuTensHon paboThbl.

CneposaTbk npasunam 6esonacHov paboTsl B nabopaTopymn Npy NCNOMb30BaHUN
XMMWYECKON nocyabl 1 06opyAoBaHus.

Mcnonb3oBaTk Npu BbINOMHEHUM y4ebHbIX 3a4aHni TeKCTbl y4ebHMKa, cnpaBoyHbIe
maTepuans! (lMeproguyeckyto cuctemy xmmmdeckmx anemeHToB [1. V. MeHgeneesa,
Tabnuuy pacTBOPUMOCTU KUCMOT, OCHOBaHWIA U CONnen B BOAE, SNEKTPOXUMUYECKUI P
HanpsPKeHWI MeTanmnoB) NOCne KOHCyNbTauun ¢ neaarorom.

Mcnonb3oBaTh Npuv BbINOSIHEHMUN Yy4EOHbIX 3a4aHU 1 B MPOLECcCe UCCNeaoBaTeNbCKOM
AeATeNbHOCTN Hay4YHO-NONYNSAPHYIO NMMTepaTypy XMMUYECKOro COAEPXKaHNs, CnpaBOYHble
maTtepuarnsl, pecypcbl VIHTepHeTa




Paspen 2. Metannbl n nx coeguHeHnuns (20 v)

Tema 7. O6Wwme cBONCTBA
MeTannos
(44)

OOwasa xapakTepucTuka XMMMYeCKMX 3NEMEHTOB —
METansmoB Ha OCHOBaHUWN UX MOJTOXXEHUS B
Mepuognyeckom cMCTEME XMMUYECKUX NIEMEHTOB

. . MeHgeneesa u cTpoeHust aToMoB. CTpoeHune
MeTannoB. MeTannunyeckas cBsi3b U MeTannuyeckas
KpucTannuyeckas peLléTtka. dNeKTpoXMMUYeckuin pag,
HanpskeHun meTannos. dusmyeckme n xummnyeckune
CBOWCTBa MeTannoB (B3anmMogeencTBmne ¢ KUCopoaomMm,
BOAOM, kncnotamm). *O6wme cnocobbl NnonyvyeHnst
mMeTannos.*

*TFIOHATNE O KOPPO3UM METASNIOB Y OCHOBHbIE CMOCOObI
3awWmThl OT Koppo3un. Cnnasbl (CTanb, YyryH,
OtopantoMyHniA, 6poH3a), X NpUMEHeHWe B ObITy 1
NPOMBILLNIEHHOCTW.*

OemMoHcTpauun

O3HakoMneHue ¢ obpasuammu MeTansoB U CnaBoB, UX
PU3NYECKMMM CBONCTBAMM.

Mogenu KkpucTannmyeckmx peLuETok MeTarnnos.
Bugeomarepuansl: KOppo3usi METANIIOB.

JlaGopaTopHble u npakTuyeckme paboTbl
JlaBopaTtopHble OnbITbI:

OsHakomneHwe ¢ obpasuamu cnnaBoB MeTansoB.
3aBUCKUMOCTb CKOPOCTU peakuuy MeTarnna ¢ KUCMoTon oT
npupoabl MeTanna.

Bbluucnenumsn
Mo ypaBHEHUSIM XMMUYECKMX peakLImi.

PackpbiBaTb CMbICT M3y4aeMbiX MOHATUI U NMPUMEHATb 3TW NMOHATUSA NPY ONMCaHWN CBONCTB
BELLECTB M UX NpeBpaLLeHnit.

O6bACHATL 0bLLUMEe 3aKOHOMEPHOCTU B U3MEHEHWUW CBOVICTB 3NIEMEHTOB-MEeTasnoB u nx
COeVIHEHNI C Y4ETOM CTPOEHMS UX aTOMOB.

XapakTepusoBaTb CTPOEHNE MeTanmnos, o6Lwue pusnyeckne n Xummyeckme CBOMCTBa
mMeTannos.

XapakTtepusoBaTb 0bLime cnocobbl MOyYeHNs MeTarnnoB nocne CTPyKTypupoBaHUs
martepwvana.

CneposaTb npasBunam 6e3onacHon paboTel B nabopatopuu Npu UCNONb30BaHNA
XMMUWYECKOM Nocyabl 1 060pyaoBaHMS.

[Mpon3BoaNTb BLIMUCIIEHUS MO XUMUYECKUM YPaBHEHNAM.

Mcnonb3oBaTk Npy BbINOMHEHUW Y4eBHbIX 3a4aHN TeKCThl y4ebHuKka, cnpaBoyHbIe
matepuansl (Meprognyeckyto cuctemy xummdecknx anemenTos [l. . MeHgeneesa,
Tabnuuy pacTBOPMMOCTU KUCIOT, OCHOBaHWI 1 COrel B BOAE, SMEKTPOXMMUYECKUIA pag
HanpsKeHWn MeTansnos).

Mcnonb3oBaTh Npuv BbINONHEHMU y4eOHbIX 3a4aHuin 1 B NpoLecce UccneaoBaTenbCcKom
[eATenbHOCTUN Hay4YHO-MOMNYISPHYIO NUTEPaTypy XMMUYECKOro CoAepKaHus, CnpaBoyHble
maTtepwarnsl, pecypcbl IHTepHeTa nocne npegsapuTenbHOW KOHCYNbTaLmMm ¢ Negarorom

Tema 8. BaxHenwne
MeTannbl U UX coeaAuHeHus
(16 W)

LLlenoyHble meTannel. MNonoxeHue B MNeproguyeckom
cucteme xmmmnyecknx anemeHToB 1. . Mengeneesa,
CTpOeHMe aToMoB. HaxoxaeHue B npupoge.
dusmyeckne n xuMmm4eckne CBOCTBa (Ha npumepe
HaTpusa 1 kanus). Okcuapl U rMOpoKCUabl HATPUSA Y
kanus. NMpumMeHeHWe LWenoYHbIX MeTarnmnoB 1 nx
CcoeMHEHUN.

LLlenoyHo3eMenbHble MeTansbl MarHUi U KanbLUui,
cTpoeHue atomoB. NMonoxeHwne B MNepuognyeckon
cucteme xmmmnyecknx anemeHTtoB [. . Mengeneesa.
HaxoxaeHue B npupoge. Punsmyeckme n xsummyeckmne
cBouicTBa. BaxHelwme coeguHeHns kanbuma (okeua,
rmgpokcua, conu). *XKécTtkoctb Bogbl M cnocobbl eé

O6bACHATL 06LLMe 3aKOHOMEPHOCTH B U3BMEHEHWM CBONCTB 3NIeMEHTOB-METannoB B rpynnax
N NX COEONHEHUI C YYETOM CTPOEHUS NX aTOMOB.

XapakTepuaoBaTtb (hM3NYECKMe N XMMUYECKMEe CBOMCTBA NPOCTbIX BELLECTB METAIIOB U UX
COeQIMHEHWN (OKCUA0B, TMAPOKCUAOB, COMEW) C OMOPOW Ha CXEMY, CNOCODLI UX MOMYYEHUS,
NPUMEHEHNE N 3HaYeHMe B NMPUPOLAE W XKN3HU YeroBeka.

PacnosHaBaTb C NOMOLLBIO KAYECTBEHHbIX peakLMin MOHbI MeTaNsoB (MarHusi, antoMUHKS,
UMHKa, >Xenesa, Meam) ¢ UCnosib3oBaHMeM Tabnuubl "XapakTepHble peakumm Ha KaTUOoHbI".

MnaHnpoBaTh 1 OCYLLECTBNATL HA NPAKTUKE XMMUYECKME KCMEPUMEHTbI, NPOBOAUTL
HabnogeHus, genartb BbIBOAbI MO pe3ynbTatam 3KCNepyMeHTa.

CnepoBartb npasunam 6esonacHon paboTbl B nabopatopuv Npu NCNonb30BaHUN XMMUYECKON
nocyabl 1 060pyLoBaHMS.

Mpon3BoAMTL BBIMUCIIEHNS MO XUMUYECKMM YPABHEHMUSAM.

BbicTpamBatb pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETLI C ONOPOW Ha MHGOPMaLMIO U3
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yCTpaHeHus.”

AntomuHuia. MonoxeHue B MNMepuoguyeckon cucreme
xummnyecknx anemenToB [1. 1. MeHgeneesa, cTpoeHue
aToma. HaxoxgeHwve B npupoge. dusnueckme n
Xummyeckune csonctea. AMOTEpPHbIE CBOMCTBA OKCuaa u
rmgpokcuaa.

>Keneszo. MNonoxeHune B MNeprnoanyeckon cncreme
xummyeckux anementoB 1. 1. MeHgeneea, ctpoeHune
aToma. HaxoxgaeHve B npupoge. dusnyeckme n
Xxummnyeckmne ceonctea. Okeuapl, rMOPOKCUMAbLI 1 CONn
xenesa(ll)

n xenesa(lll): coctas, cBOWCTBa 1 MoIy4YeHUe.

HdemMoHcTpauum

BsaumogencTeme HaTpusa ¢ BOOON.

OkpalunBaHue nrnaMeHn MoHaMKU HaTpPUS 1 Kanwsi.
OkpalumBaHue nnaMeHn MoHamm Kanbuus.
B3aumopencTBue okcmaa KanbLusi C BOOOW.
Buoeomartepuansl: ropeHue xernesa B KMcropoge 1
xnope.

Na6opaTopHbie n npakTuyeckue paboTbl
JlaBopaTtopHble OnbITbI:

O3sHakoMneHue ¢ obpasuamu antoMmMHUS 1 ero CrnaBoB.
AmdoTepHble CBOWCTBA MMAPOKCMAA antoMUHMS.
KauecTBeHHbIe peakuMmn Ha NOHbI XXenesa.

XKécTkocTb BOAbI U METOAbI €€ YCTpaHEeHUS.
MpakTnyeckme paboTbl:

Ne 10. PelueHne akcnepuMeHTarnbHbIX 3agay no Teme
«MeTtannbi».

Bbluucnenusn
Nno ypaBHEHMSAM XMMUYECKUX peaKL i

y4yebHMKa 1 CNpaBOYHbIX MaTepuarnos, rPaMOTHO UCMOMb30BaTh U3YYEHHbIN NOHATUAHBIN
annapat Kypca XvMum.

Vcnonb3oBaTtb Npu BbINOMIHEHUM Y4EOHbIX 3a4aHU 1 B NPOLECCe UCCNeaoBaTeNbCKON
OEeATenbHOCTU HAYYHO-NOMYISPHYIO ITepaTypy XMMUYECKOro CoAEPXXaHUs, CpaBoYHbIe
MaTepuarnbl, pecypcbl VIHTepHeTa

Paszgen 3. [MepBOHa4anbHble XMMUYECKME NOHATUS 06 OpraHn4eckux seulecrtBax, 104

Tema 9. lNepBoHavanbHble
XUMUYECKMNE NOHATUS 06
OopraHuyecKkunx BeLLecTBax

Obwue npepcraBneHns o6 ocobeHHOCTAX cocTaBa U
CTPOEHUSI  OpraHMYeckMX  COEAUHEHWA  yrnepoga.
MepBoHayvarnbHble NOHATMSA 06 OpraHNYeckUx BelllecTBax
Kak O coeAuHeHuax yrrnepoga (MeTaH, 3TaH, 3TUIEH,
aueTurneH, aTaHor, FMULUEpPWH, YKCycHasi kucnota). *Mx
cocTaB W Xumuyeckoe cTpoeHue. Knaccudmkauus
opraHuyeckux BewlecTB.* [loHATME O GUONOrNYecku
BaXHbIX BelllecTBax: Xupax, 6enkax, yrnesogax — U mx

O6BACHATE NPUYKHBI MHOFOOBOPas3sns BeLLeCcTB, UMMIOCTPUPOBATL B3aMMOCBSI3b
HeopraHM4Yecknx CoegnHEHUN yrnepoaa n OpraHM4ecKnx BeLLecTB Nog PyKOBOACTBOM
yuuTens.

O6bAcHATL ycnosus 6e30nacHOro UCNoMnb30BaHNs BELLECTB M XMMUYECKUX peakuuii B BbITy.

XapakTepusoBaTb pOfb XMMUUN B Pa3nnyHbIX cepax AeAaTenbHOCTM Niogen, OCHOBHbIE
BelllecTBa U MaTepmarbl, MPUMEHAEMbIE B XXM3HN COBPEMEHHOMO YernoBeka.
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ponu B XU3HW YenoBeka. *MaTtepuanbHoe eaMHCTBO
OpraHN4ecknx N HeopraHM4YecKMx coeauHeHnn.
MpupoaHble NCTOYHMKN YreBOAOPOA0B (Yronsb,
NPUPOAHLIN ra3, HedpTb), NPOAYKTLI X NepepaboTku, nx
pornb B 6bITy 1 NPOMbILLNIEHHOCTH.

Pazpen 4. O6o06uenne Martepuana 1o Kypey «Heopranudeckas xumusi» (4 4)

Tema 10. Xumus u
OKpy>Karomas cpeaa, 14

Hosble maTepuansl 1 TexHonoruu. BelecTsa un
maTtepuarnbl B MOBCEAHEBHON XN3HW Yenoseka. Xumus u
3gopoBbe. besonacHoe ncnonb3oBaHue BELLECTB

N XMMUYECKMX peakumi B BbITy.

OCHOBbI 3KOMNOrMYeCKON rPaMOTHOCTU. XUMUYECKoe
3arpsisHeHVe OKpyXatoLlen cpeapl (NpeaensHo
JonycTumasi KoHueHTpaums Bewects — [N0K).

Ponb xuMun B peLeHnmn akonornyeckmx npobnem

0O606LweHne maTepurana no
Kypcy «HeopraHuyeckas
Xummsay, 34

O606LeHne 1 cuctemaTmaaums no Kypey
«HeopraHuyeckas xummsa»

XapakTepusoBaTb pOfb XMMUU B Pa3NnYHbIX cpepax AeAaTenbHOCTM Niogen, OCHOBHbIE
BelllecTBa U MaTtepuarbl, TPUMEHAEMbIE B XXM3HN COBPEMEHHOMO YenoBeka.

. O6BACHATL ycnosmsa 6€30MacHOro NCMOMb30BAHUS BELECTB U XMMUYECKUX Peakuni B BbITy

AHanuanmpoBaTb U KPUTUYECKM OLleHMBaTb MHPOPMAaLMIO O BIMSHAN MPOMBbILLIIEHHOCTY,
CeIbCKOro X035MCTBa, TPAHCMOPTa M Ap. Ha COCTOSIHME OKpYXatoLlen cpedbl.

YMeTb okasbiBaTb NEPBYIO MOMOLLb MPU XMMUYECKUX 0XKOrax 1 OTpaBIieHNsX.

MpuHMMaTh yyacTve B 06CyKAeHUM NPO6neM XMMNYECKOW N SKONOrM4eCcKom
HanpaBneHHOCTU, BbICKasbiBaTb COBCTBEHHYIO NO3NLMIO MO Npobneme v npegnaratb
BO3MOXHbIE MYTU €€ peLUEHNSC ONoPON Ha NHOpPMaLMIo 13 y4ebHKKa 1 cnpaBoYHbIEe
martepwarnsl, pecypcbl IHTepHeTa

Mpn paspaboTtke pabouen

nporpaMmmMmbl B TeMaTun4eCKoM nnaHnpoBaHUM [OOJIKHbI ObITb Y4YT€Hbl BO3MOXHOCTU WUCNONb30BaHUA O3JTEKTPOHHbIX (Ll,l/lq)pOBbIX)

O6pa3OBaTeJ'II:HbIX pecypcoB, ABMNAKOLWNXCA y‘-le6HO-MeTO,D,W-IeCKMMM mMaTtepuanavm (MyJ'IbTMMeD,I/IIZHbIe nporpamMmmbl, 3J1EKTPOHHbIE y‘-le6HI/IKM n 3aJaqyHuKu,
ANEKTPOHHbIE onbnunoTeku, BUpTyanbHble na6opaTopv||/|, UrpoBble NporpamMmsbl, Konnekumn LI,M(*)pOBbIX 06pa3OBaTeJ'IbeIX pecypcoa), ncnonb3dyemMmbiMn OnA o6yquM;|
N BOCMUTAHUA pasfiMYHbIX rpynn nonb3oBartenen, npencrtaBneHHbIMK B 3J1EKTPOHHOM (LI,I/ICprBOM) Bnge n peannsyrowimMmmn angaktm4yeckme BO3MOXHOCTU WKT,
cogepxxaHne KOTopbiX COOTBETCTBYET 3akOHOOaTeNbCTBY 06 06p83036HI/II/1.

61




