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[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabouas nporpaMma Mo XUMHUM JJi1 00y4YaroIIuXcsl C 3aJepPKKON
ncuxuyeckoro pazsutus (panee — 3I1IP) Ha ypoBHEe OCHOBHOTO 0011€r0 00pa3oBaHUS
NOArOTOBJIEHa Ha ocHoBe DenepalibHOrO0 TOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO
CTaHJapTa OCHOBHOTO oOmero o6pazoBanusi (IIpukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287) (mamee — ®I'OC OOO0O), denepanpbHON aganTHPOBAHHOU
0o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs JJisi 0Oy4aroIIuXcs ¢
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 370p0Bbsa (IIpukaz Munnpocsemenust Poccuu ot 24
HOs10pss 2022 1. No 1025), denepanbHOil paboueil mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi 1O y4yeOHOMY mpenMery «Xumus», DenepanbHOM MPOTPAMMBbI
BOCIIUTAHUS, C YYETOM pAaCIpEACNICHHBIX IO Kjaccam MPOBEpSIeMbIX TPeOOBaHMA K
pesynbpTaTam ocBoeHHs DenepaabHON aIanTUPOBAHHON 00pa30BaTEIHLHON MPOTPAMMBI
OCHOBHOTO 00mIero 00pa3oBaHUsA i1 OOyYaOIIUXCS C 3aJCPKKON MCHUXUYECKOTO
pa3BUTHS M BJEMEHTOB  COJEP)KAHMS, MPEACTABICHHBIX B YHHUBEPCAIBHOM
koaudukarope no xumuu, KoHueniuu npenojiapaius yueOHOro npeamMera « XuMus» B
oOpazoBaTenbHbIX opranuzanuax PO, peanusyronmx oCHOBHbIE 00111€00pa30BaTeIbHbIC
IPOTPaMMBl.

[Iporpamma no xumuu pa3padoTaHa C LENbIO0 OKa3aHUS METOAMYECKOW MOMOIIH
YUUTEIIO B CO3/IaHUU paboyel mporpaMmbl 1o y4eOHOMY MIPEAMETY.

YyeOubii  mpeamer  «XUMHUS»  BXOIUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIpEeaMETHY. B cucTemMe ecTeCTBEHHOHAYyYHOTO OO0pa30BaHUS
XUMUS KaK Y4eOHBIM TIPEeIMET 3aHUMAET BaKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBAaHNY HAyYHOW KApTUHBI MHpPA, CO3JaHUM OCHOBBI XHMHUYECKHX 3HAHUM,
HEOOXOIMMBIX JIJIsl TIOBCETHEBHOM JKU3HU, HABBIKOB 3J0POBOTO M 0€30MacHOrO s
YeJOBeKa M OKpYyXarolled ero cpeasl oOpa3a >XKHM3HM, a TakXe B BOCIUTaHUU
JKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHUsT XUMHUHU CBSI3aHA C OBJIQJCHUEM XHUMHUYECKUM SI3BIKOM,
coOnro/lecHneM MpaBuil  0O€30MacHOM padOThl NpPH  BBIMNOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€H XUMHUU C IPYTUMHU MpeAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaeT B c€0si OCHOBBI HEOPTAHMYECKOW U OPraHUYECKOU XUMHH.
['maBHOM useel MporpaMMBl SIBIISIETCA CO3/1aHne 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUN
0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pAcTy OOYyYalOLIUXCS U UX
0COOBIM 00pa30BaTEIbHBIM MMOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeACTaBIECHbl OCHOBOMOJIAraIINEe XUMUYECKHUE
TEOPETUYECKHE 3HAHMS, BKJIKOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH HUX CBOHCTB OT CTPOEHHs, NPOrHO3UPOBAHHE CBOICTB BEILECTB,
VCCIIEOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX NPEBPALLECHUM U ITyTE€H YIIPABICHUS UMH
B LIEJISIX MMOJIYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyo OCHOBY M3y4YEHHUS] HEOPTaHMYECKON XMMHUU COCTABIISIET aTOMHO-
MoOJeKyJisipHoe yueHue, Ilepumoamueckuit 3akoH J[.MI. MengeneeBa ¢ KpaTKumu
CBEJICHUSMH O CTPOCHHHM aToMa, BUJAX XUMHYECKON CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKITUH.



B u3yuenuu kypca 3HauMTEIbHAS POJIb OTBOJUTCS XMMHUECKOMY 3KCIIEPUMEHTY:
IOPOBEJCHUIO TMPAKTUYECKUX U J1a0OpaTOPHBIX paboT, ONUCAHUIO PE3YJIbTATOB
YUEHHYECKOTO SKCIIEPUMEHTa, COOJIIOJIEHUI0O HOPM M TIpaBuil Oe3omacHoil padoThl B
XUMHYECKOM J1abopaToOpHH.

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

N3yyenne xumuu crnocoOCTByeT (OPMHUPOBAHUIO Yy OOYYAIOMIMXCS HAYYHOIO
MHPOBO33PEHHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HAOIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHKE), OCBOCHHIO MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUI, OCHOBAaHHOTO Ha MEXKIPEIMETHBIX CBA3SX ¢ penMeTaMu « OKpYKaroIui MUp»,
«Duzuka», «buonorusy, «l'eorpadpus», «Maremarukay u GOpMHUPYET KOMIETEHIIUH,
HE0OXO0AUMBbIE TSI POJIOHKEHHS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne XxuMuM CHocOOCTBYET pas3BuTHO Yy oOydarommxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaXkeHUs, (YHKIUMOHAJIbHOW  TIPaMOTHOCTH, yMEHHMS
BOCIIPUHUMATh U KPUTHUECKH AaHAIU3UPOBATh HHQOPMAIINIO, NPEICTABICHHYIO B
pa3nuuHbIX ¢opMax. 3HAYUMOCTb IpeaMeTa JUIsl Pa3BUTHUS JKU3HEHHON KOMIIETEHIIUU
oOyuaronmuxcst ¢ 3IIP 3akmrodaercs B YCBOGHHMM OCHOBBI XUMHYECKHUX 3HAHUMU,
HEOOXOAMMBIX [IJIsl TIOBCEHEBHOW XM3HW; HABBIKOB 3J0POBOTO M 0€30MacHOTO s
YeloBeKa M OKPYXAloIIel ero cpeapl oOpasa Xu3HU; (POPMHUPOBAHUHU IKOJIOTHUECKON
KYJBTYPBHI.

[IporpamMmma oTpaxkaeT cojep)kaHHe OOydYeHHUs MpeaAMeTy «XHUMHS» C y4eTOM
0co0bIX 00pa3oBarenbHbIX MoTpedHocTelt oOyyvatouuxcest ¢ 3I1P. OBnanenue yueOHbIM
npeaMeToM «XUMUsS» MPEJICTABISAET ONPENEICHHYI0 TPYAHOCTh JUIsl 00ydYaromxcs ¢
3IIP. 310 cBsi3aHO C OCOOEHHOCTSIMU MBICIUTEIBLHON NIEATETLHOCTH, MEPUOAUUECCKUMU
KOJI€OaHUSIMU BHUMAaHMSI, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amnaca
3HAaHUW, TOHW)XCHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHS.

s mpeononeHuss TPYAHOCTEH B HW3YYCHUH YUYEOHOTO MpeameTa «XHUMHES
HeoOXoanMa afanTtanus o0beMa U xapakrepa yueOHOro MaTepuasia K Mo3HaBaTelIbHBIM
BO3MOKHOCTSIM JTAHHOW KaTErophH OOYYaroIIMXCs, YYeT UX OCOOCHHOCTEH pa3BUTHSA:
UCTIOJb30BAaHUE ANTOPUTMOB, BHYTPUIPEAMETHBIX M MEXIPEIMETHBIX  CBSI3EH,
MIOCTENEHHOE YCIOKHEHNE N3y9aeMOT0 MaTepuaia.

[Ipy wu3ydyeHMH XWMUU HEOOXOAMMO OCYIIECTBISATh B3aMMOJCHCTBHE Ha
MTOJINCEHCOPHOM OCHOBE.

Teopernueckuii MaTepual PEeKOMEHIyeTCS H3ydaTh B IMPOIECCE MPAKTUIECKOU
JesTeNbHOCTU. BO3MOXKHO BBIJIEJICHUE OTACIbHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBSA3H CO
CIIOKHOCTBIO aHanu3a Tekcta oOydaromumucs ¢ 3[1P. Opranuyeckoe eIWHCTBO
MPAKTUYECKON M MBICIUTEIBLHON JEATEIPHOCTH OOYYArONIMXCS Ha YpPOKaX XUMHUU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO OAa3UCHBIX XUMHUYECKUX 3HAHUHU U
ymenuil. Ocoboe BHUMaHUE NMPU U3YYCHUHM XUMHUHU YACNAETCS U3YUCHHIO «CKBO3HBIX)
HNOHATUN U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu n 3agaun n3y4eHus yaeOHOTO MpeaMeTa « XUMHUSD)



O6mue 1enu wu3y4dyeHus Y4eOHOro rmpeamMeTa «XUMHUS» TNPEJCTaBICHbI B
®denepanpHO  paboueld mporpaMmMe OCHOBHOro oobOmiero oOpa3oBanus. OHH
AKTyaJIM3UpPOBaHbl C YYE€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOT'O OOIIETO
00pa3oBaHUsl, HANpPaBIECHHOCTU OOYy4YEHUs HAa PA3BUTHUE U CAMOPA3BUTHUE JIUYHOCTH,
dbopmupoBanre e€ WHTEIJICKTa W 0o0miell KyabTypbl. OOydeHUE YMEHHIO YYUTHCS U
IPOJO0JIKATh CBOE 00pa30BAHME CAMOCTOSITEBHO B HACTOSAIEE BpEMs SIBISIETCS OJTHOM
U3 BaXKHEHUIUX (QYHKIUN y4eOHBIX TPEAMETOB, B TOM YUCIE U « XUMHUN.

Hns obywaromuxcst ¢ 3IIP, Tak ke, Kak W A1 HOPMATHBHO Pa3BUBAOIIMXCS
CBEPCTHHKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3zoBaTeIbLHYIO nporpammy,
JOMUHHUPYIOIEE 3HAUEHUE MTPUOOPETAIOT TaKue eI, KaK:

dbopMHpOBaHUE  HMHTEIUIEKTyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYJAHHYECTBY, CAMOCTOSTEILHOMY MIPUHATHUIO PEIICHU, CIOCOOHOM aJanTHPOBATHCS
K OBICTPO MEHSIIOIIUMCS YCIOBHSM KU3HU;

HaIpaBJICHHOCTh OOYYEHHUSI Ha CHCTEMATHYECKOe MPHOOIICHUE YydYalluxcs K
CaMOCTOSITENIbHOM [M03HABATENIBHOM JIESITENIbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJIaM
no3HaHusA, HOPMHUPYIOMIUM MOTHUBAIIUIO M PA3BUTUE CIOCOOHOCTEH K XUMHH;

oOecrieueHne yCI0BUH, CIIOCOOCTBYONIMX MPUOOPETCHUIO 00YUJAIOIIUMHUCS OTIBITA
pPa3HOOOpa3HOW JEATENHHOCTH, TO3HAHWS W CAMOMO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIIN ), UMEIOIUX YHUBEPCATHLHOE 3HAUCHUE JJIS PA3JIMYHBIX BUJIOB
NEeATEIbHOCTH;

dhopMupOBaHUE YMEHUM OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUpPa Ha
OCHOBAHUM 3HAHUM U OIBITA, TOJYUYEHHBIX IPU U3YYECHUN XUMUH;

dbopmupoBaHue Yy OOy4YarOUIUXCS T'YMAHUCTHYECKUX OTHOIICHUMW, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHWM JUIsi BBIPAOOTKH 3KOJIOTMYECKH LEeIeco00pa3Horo
MOBEACHUS B OBITY U TPYJOBOM JACSATEIBHOCTU B LIENSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KaroIIEH IPUPOJHOU CPEBI;

pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIbHEHUIIIEr0 00yUeHUSI.

Kypc HampaBieH Ha pelnieHue caeayonmx 3a1a4, 00ecneynBaounX peaan3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIHPHOCTHOTO TMOAXOJ0B K OOYYEHUIO XUMUU
obOyuatommuxcs ¢ 3IIP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS:

dbopMupoBaHUE TE€PBOHAYAIIBHBIX CHUCTEMAaTU3UPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHWHU; OBJIAICHUE TOHATUMHBIM
arrapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMMUH;

OCO3HAHUE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHYECKHX NPEBpPALICHUN HEOPraHMYECKUX H
OpraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUN WBOW M HEXKUBOW MPUPOIBI;
yrayOieHne npeIcTaBlIeHud 0 MaTepUaibHOM €MHCTBE MUPA;

OBJIaJICHUE OCHOBAMU XUMHUYECKOM TPAMOTHOCTH: CIIOCOOHOCTHIO aHATTM3UPOBATH
U OOBEKTHBHO OIICHWBATH JKU3HEHHBIC CUTYyallMH, CBSI3AHHBIC C XHMHEH, HaBBIKAMU
0e30omacHOro OOpaIieHusi ¢ BEMIeCTBAMH, HCIOIb3YEMBIMU B TIOBCEIHEBHOM >KU3HU;
yMEHUEM aHAIU3UPOBATH U TUIAHUPOBATH KOJIOTHUECKH 0€30TIaCHOE IMOBEICHUE B TIEIIIX
COXPAHEHMUS 3/I0POBbS U OKPYKAIOIICH Cpeibl;
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dbopMHpOBaHUE YMEHHM yCTaHABJIMBAThH CBSI3U MEXIY pealbHO HaOII01aeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TMPOIIECCAMU, IPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH
OPUYUHBI MHOT00Opa3usi BEUIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a
TaK)K€ 3aBUCUMOCTh IPUMEHEHUS BELIECTB OT UX CBOMCTB;

NpUOOPETEHUE ONBITA MCIIOJIB30BAHUS PA3IMYHBIX METOJOB U3YUYEHHUS BEIECTB,
HAOJIIOICHHUST 32 MX MPEBpPAlICHUSMU MPU MPOBEACHUM HECIOXKHBIX XUMUYECKHX
AKCIIEPUMEHTOB C UCIOJIb30BAaHUEM J1a0OPaTOPHOro 000pyA0BaHUS U IPUOOPOB;

(dbopMHpOBaHUE NPEICTABICHUNA O 3HAYEHUUM XMMHUYECKOW HAyKH WU PELICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKHUX KaTtacTpod.

Oco0enHocTu 0T0OOpa M aanTanNy y4eOHOr0o MaTepHuasia mo XuMuu

OOyuenue yyeOHOMY mpeaMeTy «XuMus» HEeOO0XOIUMO CTPOUTH Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUM JISI YCBOCHHS MPOTPAMMHOIO MaTepuaia O0ydarolUMHCS C
311P. Bonpiioe BHHUMaHHME JOMKHO OBITH YJEJI€HO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUH C MPUHIUIIOM JOCTYITHOCTH IMPU COXPAHEHUHU O0IIEero 6a30BOro YpoBHS.
OH NOMKEeH MO COAepX aHUI U 00beMy OBITh aJalTUPOBAHHBIM AJI O0YYaIOUINXCS C
3[IP B cOOTBETCTBHM C WX OCOOBIMH 0Opa3oBaTelbHBIMU TOTpeOHOCTsIMU. Cremyer
o0JerynTh OBJIaJeHue MmarepuanoM oOyuatonmumucs ¢ 3[IP mocpencTtBom ero
JETAIBHOTO OOBSICHEHUSI C CHCTEMATHYECKUM MOBTOPOM, MHOTOKPAaTHON TPEHHPOBKOU
B NIPUMEHEHUU 3HAHUU C MCMOJIb30BAHMEM IMPUEMOB AITOPUTMM3ALMU U BU3YalIbHBIX
o1op, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHuWe AJi MOJTHOLIEHHOIO YCBOEHHS Y4YEOHOro maTepuajia UMEeT
oropa Ha MEXIPEIMETHBIE CBSI3U BOMPOCOB, U3y4YaeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHBIA MaTepual C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIy4dIlleMy OCMBICICHHIO, 00Jjiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAaHUI U IPAKTUYECKUX YMEHUH.

[Ipu mOArOTOBKE K YpOKaM YUYUTENb JOJKEH MPEAyCMOTPETh (POPMHUpPOBAHUE Y
oOydJaronuxcst yMEHU aHAIN3UPOBaTh, CPABHUBATH, 0000IATh U3ydYaeMblii MaTepHall,
IUTAaHUPOBATh MPEACTOSIIYI0O paboTy, OCYIIECTBISATH CaMOKOHTpoNb. HeoOxomumo
NOCTOSTHHO CIIEJUTh 3a MPAaBHIBHOCTHIO PpPEUYEBOrO0 O(OPMIICHHS BBICKA3bIBAaHHI
oOyuatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTAMM MOBENCHUSI U NIEATENbHOCTH, oOydaromumxca ¢ 3I1P
(pacTOPMOXEHHOCTb, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAUIMIMK KOHTPOJIb
cOOJI0/IeHUs TTpaBUJI TEXHUKHU O€30MaCHOCTU MPU MPOBEACHUH Ja0OpaTOPHBIX padboT B
XUMHUYECKOM KaOWHETE.

IIpumepHubie BuabI aesATebHOCTH oOydyawmuxcsa ¢ 3IIP, o0yciioBiieHHbIE
0c0o0bIMH 00pa30BaTEeJIbHBIMH NMOTPEOHOCTAMH M 00ecreurBaIONIHEe OCMbICJIEHHOE
OCBOEHHE COoepP:KaAaHUN 00pa30BaHMS MO NpeaMeTy « XUMHUD)

Conepxxanue BUAOB AestenbHocTH oOyuwarouxcs c¢ 3IIP Ha ypokax xumuu
oTpeJeNsieTcsi UX 0COObIMH 00pa3oBaTEeNbHBIMU MOTPEOHOCTAMU. [loMuUMO THPOKO
ucnoabzyembix B @OIl OO0 o6mumx s BceX OO0Yy4aroUIMXCs BHIOB JESTEIBHOCTH
ClIeqyeT YCWJIUTh BHUIBl JACITEIbHOCTH, cleun(uyHble A7 JaHHOW KaTeropuu
oOyyaronuxcs, 1j1si 00ecreyeHus: OCMBICIIEHHOI'O OCBOEHUS COJIEpXaHUsl 00pa30BaHUs



0 MNPEAMETY: YCWICHHME MPEAMETHO-IIPAKTUYECKON AESITENBHOCTH C AKTUBH3ALUEN
CEHCOPHBIX CHCTEM; YEpEJOBaHUE BUIOB JACITEIBHOCTH, 33JCHCTBYIOIINX DPA3INYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia C OIOPOM Ha alrOpUTM; «IIOLIArOBOCTH» B
U3YYEHUU MaTepHalla; UCIOJIb30BAHHUE JIOMOJHUTEIBHON BU3YyalbHOW ONOPHI (IUIAHBI,
o0pasIpl, CXeMBbI, IA0JIOHBI, ONTOpHbIe Ta0muibl). g pazsutus y odyyatommxcs ¢ 3[1P
YMEHUS JIeJlaTh BBIBOJBI, (OPMUPOBaHUS TIPAMOTHOIO PEYEBOrO BbICKA3bIBAHUS
HEOOXOIMMO MCHOJb30BaTh OMOpHBbIE cioBa M kiuiie. Oco0oe BHUMaHHUE CIEAyeT
yAEIUTh OOYYEHHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U
BepOaIbHBIX CXEM, COCTaBjJieHHWE TalJull, COCTaBJICHUE KJIacCUPUKAIMU C
0003HaYE€HHBIMU OCHOBAHUSAMH )1 KJIAaCCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMHU U JIP.

[IpumepHass TemaThyecKasi 1 TEPMUHOJIOTHUECKas JIeKCuka cooTBeTcTBYeT POII
000.

Hns obyuaromuxcsi ¢ 3P cymiecTBeHHBIMH SIBISIIOTCS TPUEMBI pabOTHI ¢
JEKCUYECKUM MaTepuajoM mo npeamery. llpoBonutcs cneuuanbHas paboTta 110
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
N3y4yaemble TEpMHUHBI BBOJSTCS Ha IMOJMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3YyajbHAs
HOJJCPAKKa, AITOPUTMBI PaOOTHI C ONPEIEICHUEM, OMTOPHBIE CXEMBbI JIJIsl aKTyaIH3aliu
TEPMHUHOJIOTHUH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ DeaepalibHbIM TOCYJApCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHAAPTOM OCHOBHOI'O oOHIEro oOpa3oBaHUs y4€OHBIH MpeaMeT «XHUMHs» BXOJIUT B
npeaIMeTHY0 00sacTh «EcTecTBEeHHOHAyUYHbIE MPEIMEThD U SBIAETCS 005S3aT€NbHBIM
JUTSL U3yYEHHUS.

Y4eOHbIM TJIaHOM Ha €€ u3yueHue oTBefieHO 136 yd4eOHBIX YacoB — MO 2 4 B
HeJeo B 8 1 9 Kitaccax COOTBETCTBEHHO.

Conepxanue y4eOHOro mpenMera «XuMus», npeacraBieHHoe B denepanbHon
paboueit mporpamme, cootBeTcTBYeT PI'OC 00O, pazpaborano ¢ yuerom denepanbHoOn
OCHOBHOM 00pa30BaTeIbHOM TPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHUs 10 Y4COHOMY
npeaMetry  «XuMus», CcoOTBEeTCTByeT denepanpbHOW aAanTUPOBAHHOW OCHOBHOU
o0pa3oBaTeNpbHOM MpOorpaMMe OCHOBHOTO 00IIero o0pa3oBaHus OOYyYaloOUIMXCsA C
3a1EPKKOU IICUXUYECKOTO PAa3BUTHSI.

COLEP)KAHUE YUYEBHOI'O ITPEIMETA «XUMMWA»

COLAEPXAHUE ObYUYEHNA B 8 KIIACCE

IlepBOHAaYaNbHBIE XUMUUECKUE TOHATHS

[Ipenmer xwmmuu. *Ponp Xumum B KWM3HM YenoBeka.* Tema W BemecTsa.
du3nyuecKkre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB. * XUMHs B CUCTEME
Hayk.* Uucteie BemecTBa u cMmecu. CriocoObl pa3aenenus cmecei. [IpaBuia 6e30macHoro
oOparieHusi ¢ BEMECTBAMH W JIa0OpaTOpHBIM oOopymoBanueM. *[loHsTHe 0 MeTomax
MO3HAHUS B XUMHH. *

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

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

Xumuueckas dopmyra. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3akoH
MIOCTOSIHCTBA cOCTaBa BemecTB.* OTHOCUTENbHAS MOJICKYJIIpHas Macca. MaccoBasi 10715
XUMHUYECKOTO AJIEMEHTA B COCIUHCHUHU.

Ou3nyeckue M XUMHUYECKUE sBJICHUA. XuMHueckas peakuusa. [Ipu3Haku
XUMHAYECKUX PEAKIMM. YPAaBHEHHMS XUMHUYECKUX PEAKLIMU. 3aKOH COXPAHEHUS MACChI
BemlecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHHUs, Pas3JIOKEHHUs,
3aMeIeHus, 0OMeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM IOCYJIOW, C IpaBUIaMU
paboThl B JIA0OpATOpUM M NMpUEMaMH OOpallleHUus ¢ J1abopaTOpHBIM O0OpPYAOBAHHUEM;
U3y4YeHHE M OmnucaHue (PU3NYECKUMX CBOMCTB 00paslloB HEOPTaHUYECKUX BEILECTB;
HaboIeHue pu3nyeckux (IUIaBJieHNE BOCKA, TassHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMSI BOJBI) U XMMHUECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON
IPOBOJIOKH, B3aUMOJICHCTBHE MeENla C KHUCJIOTOMW) SIBJICHHWM, HAOJIOJICHHWE U OINHUCAHUE
IPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil (pa3joKeHHE caxapa, B3auMOJICHCTBHE
CEPHOU KUCIIOTHI C XJIOPUAOM Oapus, pazioxeHue ruapokcuaa meau (1) npu narpeBanum,
B3aMMOJICUCTBHE Kele3a ¢ pactBopoM conu Meau (11));u3ydenne cnocoOOB paszjeneHus
cMecel (C  TIOMOIIbIO MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JIUCTUJUISAIINS,
xpoMarorpadusi), TpoBEJACHUE OYUCTKMA MOBAPEHHOM COJIM; HAOJIOJIEHWE U OIMKMCAHUE
pe3yabTaTOB TMPOBEACHMS OMbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl;
CO3/1aHHE MOJIEJIEN MOJEKYJ (IIapOCTEPKHEBBIX).

BaxHeimue nmpeacTaBUTeNIM HEOPraHNYECKUX BEIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopoa — 3l€MEHT W IPOCTOE
BeniecTBO. Haxoxknenue kuciopoja B nmpupoje, puzndeckue 1 XMMUYECKUE CBOMCTBA.
Peakiuu ropeHust MpoCThIX U CIOXKHBIX BeniecTB. CrocoObl MONyYeHHUs] KUCIOpOoa B
nabopatopuu *u npomsbinieHHOCTH. * [Ipumenenue kucnopoaa. [lonstae 06 okcumax.
Kpyrosoport kucinoposa B mpupoe. *O30H — alioTporHas MoAU(PUKAIIS KUCIOPOa.

TeruoBoit 3 PexT XUMUYIECKON peakiuy, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE peaKMK. TOIUIMBO: Yrojlb U METaH. 3arpsi3HEHUE BO3yXa, yCHIICHNE
NapHUKOBOTO 3 deKTa, pa3pymnieHue 030HOBOTO €O *

Bonopon — aneMeHT M mpocToe BemiecTBo. HaxoxkaeHue Bomopona B NMPUPOZE,
(¢u3nyUecKrue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMEPE B3aUMOJCHCTBUS C HEMETAINIAMU U
OKCHJAMU METAJUIOB), MpUMEHEHHUE, *crnocoObl nomyyeHus.® IloHsTue o Kuciorax u
COJISIX.

KonuuectBo BemectBa. Monbs. MonsipHass macca. 3akoH ABoraapo. MosipHbIi
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBO# JOIUM XMMHUYECKOTO
AJIEMEHTAa B COEJIMHEHUU, KOJIMYECTBA BEIECTBA, MOJISIPHON MAaCChl, MOJIIPHOTO O00beMa
ra3zoB. Pacu€Tbl N0 XMMUYECKUM YPAaBHEHUSIM.

*®duznyeckue cpoiicTBa Boabl.* Boma. Ee coctaB, ctpoeHune u Mojekyisl. *Boaa
Kak pacTBoputenb.* PacTBopbL. *I1oHSATHE O HACKHIIICHHBIX U HEHACHIIIICHHBIX PACTBOPAX.
IToHaTHe pPacTBOPUMOCTH BemIeCTB B Boje.* PacyeT MaccoBO J0JM BeEIIeCTBa B
pacTBope (IIPOLIEHTHAsl KOHIEHTpauus). MaccoBas J0Ji1 BEIIECTBA B PacTBOPE.
*XHUMHUECKHEe CBOWCTBA BOJBI (Pa3jIOkKEHUE, PEAKIIMU C HATPHEM, OKCHUJOM KalbLIMs,
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okcugoMm cepbl (IV) peakuuu ¢ meTaiyiaMu, KHUCIOTHBIMH M OCHOBHBIMU OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. PosTb pacTBOPOB B MPUPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIBI B TIpUPOJIE.* 3arps3HeHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BO/I.

Baxnenmme  Kgacchl  HEOPraHWYECKHX  COCIUHEHHH. Kiaccuduxanuys
HEOpraHWYEeCKUX coeauHeHuid. OKCuapl: cocTtaB, Kiaccuukanus (KUCIOTHBIC,
OCHOBHEBIE, *aMdoTepHble, HecosleoOpa3yroue - Ha npumepe okcuaa yriaepoaa (1) u
okcuna azora (II)), Homenknarypa.* *[lonyueHne™® u XMMUYECKHE CBOMCTBAa OKCHJIOB
(B3aumoieiicTBUE C BOJIOM, KuciaoTamu, mienodamu). OcHoBanusa. Knaccudukarus
OCHOBAHUU: WIEIOYM M HEPACTBOPUMBIE OCHOBaHWs. HoMeHKiIaTypa OCHOBAaHUM.
duznyeckue M XUMHYECKHE CBOMCTBA OCHOBAHUU (B3aUMOJEHCTBHE C OKCHUIAMHU
HEMETaJIOB, KUCIIOTaMu, coisiMu). *[lonyuenue ocHoBaHMi. *

Kucnotsl: cocraB, kiaccudukaius, HOMEHKIATypa, PU3NYECKUE U XUMUUYECKHE
CBOMCTBa (B3aUMOJICMCTBME C MeETaNIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMHU,
COJIIMHM, Ha TPUMEPE COJSTHOM U CEepPHOM KHUCIOT), *crmocoObl moiyudeHus.™ Ps
aktuBHocth MetaiuioB H. H. bekeroBa. Conm (cpenHue): HOMEHKIATypa COJIeH,
*crmocoObl OTy4YeHHS*, B3aUMOICHCTBUE COJIEH ¢ METaJlJIaMH, KHCIOTaMH, IIeI09aMHu
Y COJISIMHU, TPUMEHEHHE.

[Tonsitue 06 am@oOTepHBIX THAPOKCUAAX (Ha MpPUMEPE LUHKA U *almroMHUHHS™).
*XUMHUUECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMH U I1I€JI0YaMU, Pa3I0KEeHUE MPHU
HarpeBaHUM) U MOJydYEeHHE.*

I'eHeTnyeckass CBA3b MEXIYy KJIacCcaMHd  HEOPTaHUYECKHUX  COCIUHEHUM.
['eneTnueckue psabl.

XUMHUYECKUN IKCTIEPUMEHT: KAUYECTBEHHOE OMPEICIICHUE COIEPKAHUS KUCIOPOIa
B BO3/yX€; MOJyYEHHE U U3yUEHHE CBOMCTB KUCIOPO/1a; HAOII0ACHHE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUSI BOBHUKHOBEHUS U MIPEKpaIeHus TopeHus (moxapa);
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB M OMHMCAHUE UX CBOMCTB; MOIYUYEHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOI0IeHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM 10JIEH PaCTBOPEHHOIO BEIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaJIaMU (HATPUEM U KaJblieM) (BO3MOXKHO HCTOJIb30BaHUE
BUJICOMATEPUAIIOB); OIPEJCICHUE PACTBOPOB KHUCJIOT M IIEJIOYEH C MOMOIIBIO
WHJIMKaTOPOB; UCCIEAOBaHNE 00pa3ll0B HEOPraHUUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
HAOII0/ICHUE WM3MEHEHUSI OKPACKU HWHIUKATOPOB B PAacTBOpPaX KHUCJIOT W HIEIOYEH;
uzyueHue B3aumoencTus okcuaa Menu(ll) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C
METAJUIAMM, pPEaKUMW HEUTpaau3aluH; [OJyYEHUE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJIHOTO METAJIA IPYTUM U3 paCTBOPA COJIU; PEIICHUE IKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmue Ki1acchl HEOPraHUYECKUX COSTUHEHUIN).

[Tepuoaunueckuii 3akoH u Ilepuoanueckas cuctemMa XMMHUYECKHX 3JIEMEHTOB
J1. 1. MenpaeneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIHH.
[lepBble MONBITKY KJIACCU(PUKAUU XUMHUUECKHUX 371eMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX 3JI€MEHTOB (ILIET0YHBIE U MIET0YHO3EMENbHBIE METAILIBI, TaJIOT€HbI, UHEPTHHIC
ras3sl). *DeMeHThI, KOTOpbIe 00pa3yroT aM(POTEpHBIE OKCHIBI U THAPOKCHIBL. *
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Ilepuonnueckuin 3akoH. Ilepuomnueckas cucreMa XUMHUYECKUX SIJIEMEHTOB
1. . Menneneena. KopoTtkonepuoanas u * NIMHHOTIEPUOTHAS dbopMbI
[lepuoanueckoit cuctembl xumudeckux sieMeHToB J[. M. Menpneneesa. Ilepuoasl u
rpynnsl. PU3MYECKHM CMBICI IOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA W TPYIIBI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sfep. *M3otonbl.* Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 xuMudeckux snemeHToB Ilepuonnueckoi
cucreMbl J[. 1. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOIO DJIEMEHTA II0 €r0
nojoxeHuro B Ilepuoanueckon cucreme /1. 1. Meneneesa.

*3aKOHOMEPHOCTH U3MEHEHHS CBOICTB RJIEMEHTOB MAaJIbIX MEPUOJIOB U TJIABHBIX
HNOATPYIN, B 3aBUCMMOCTH OT aTOMHOTO (TIOPSOKOBOrO) HOMEpa 3HayeHUE
[Tepuoguueckoro 3axkoHa u IlepmoanMveckol CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB MJIS
pa3BUTUS HayKu U nipakTuku. [. Y. MenaeneeB — yd€HbIi U rpaxaaHuH. *

Xnmuueckass  cBsi3b. KoBajieHTHas (moyisipHas W HEMNOJSIpHAs)  CBSA3b.
*NEeKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB.* MlOHHAs CBSI3b.

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

XUMUYECKUN OSKCIIEPUMEHT: U3y4YeHHE OO0pas3IoB BEIIECTB METAIJIOB U
HEMETAJJIOB; B3aWMOJECUCTBUE TUAPOKCUAA [IMHKA C PACTBOPAMH KHUCJIOT WU LIEIOYEH;
IIPOBEJEHUE OIBITOB, MJUTOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COCAUHEHUS).

MexnpeIMeTHbIE CBSI3U

Peanmzamuss MEXIpeIMETHBIX CBS3€M MpH M3YYEeHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS YePEe3 UCITOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHITHIA, TaK
Y TIOHATHUH, SIBIISIONUXCS CHCTEMHBIMH IS OTACIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaNMM3, CHUHTE3, KiacCU(UKAIUs, TEePUOAUIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHHE.

duznka: MaTepusi, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHI, W30TOIIBI,
pPaZMOaKTUBHOCTD, MOJIEKYJa, DJIEKTPUUECKHN 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (PU3WYECKHE BEIWYUHBI, CIUHUIIEI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE311b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, MOJE3HBIC
MCKOTIaeMBbI€, TOTUTUBO, BOJTHBIE PECYPCHI.

COJEP XAHME OBYUYEHMUA B 9 KIIACCE

BeniectBo 1 xXuMHuueckas peakuus

[lepnonnueckuit 3akoH. Ilepuoanueckas cUCTEMAa XHMHUYECKHX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOIOB, KM, KaJIbLUA U UX COCIMHEHUI B



COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHYECKOM CBS3U. THUIBI KPUCTAIIMYECKHUX
peméToK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTALTMICCKON PEeMETKHA U BUIA
XUMUYECKOH CBA3MU. *

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

Knaccudukamuss XuMHUUeCKUX peakiuii Mo pa3IuyHbIM IMpU3HaKaMm (10 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3P (DEKTy, 10 U3MEHEHUIO
CTENEHEW OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB, *Mo 00paTUMOCTH, MO YYACTHIO
KaranuszaTtopa).* OK30- U  OJHIOTEPMHYECKHME peakiuu. *TepmMoxumuueckue
ypaBHEHHS. *

*[lonsiTue 0 CKOpOCTH XUMHUYecKOW peakiuu. [loHsitTue 00 0OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX M TETEPOTeHHBIX
peakusx. [lonsatue o xuMmuueckom paBHOBecHH. CMelIeHne XUMUYECKOT0 PaBHOBECHSI.
@DaKTOpHbI, BAUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHUYECKOTO
paBHOBecus. *

OKUCIUTENHHO-BOCCTAHOBUTEIIbHbBIC peakuuu, AIEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBIEHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUI C UCIOJIB30BAHUEM METO/IA JIIEKTPOHHOTO OalaHca.

Teopust PAEKTPONTUTUIECKON TUCCOLMAIIUU. DJICKTPOJIUTHUECKAS JUCCOIUAIINS.
OJIEKTPOJUTBl W  HEINEKTpoNuThl. KaTuoHbl, aHMOHBL. *MexaHuU3M AUCCOIUALIUU
BEIIECTB C pA3JUYHBIMU BHUJAMHU XHUMUYECKOW CBs3u. lloHsTHE O cCTeneHu
nucconuanuu.* CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. YcClIOBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa 0
KOHI[A. [lomHbIE M COKpalIEHHbIE HOHHBIE YPABHEHUS peakuui. XUMHUUYECKUE CBOKWCTBA
KHUCIIOT, OCHOBAaHMM M COJICM B CBETE€ TIPEJICTABICHUNA OO0 3JICKTPOIUTUYECKON
mucconuanun. Cpena pactBopa. KadyecTBeHHbIE peaklMM Ha KATUOHBI M aHUOHBI:
XJIOpUA-, OpoMUI-, HOAUA-, CyibdaT-, KapOoHaAT-, cUIUKaT-, (ochar- aHUOHBI
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI, MArHUS, KaJbLIKs, A TIOMUHUS, kene3a (2+) u (3+),
Menu (2+), IIuHKa, MPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpax.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALUIMUECKUX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METANIOB U HEMETaIoB (rpadura U aiMasa),
CJIOKHBIX BEIIECTB (XJOpHAAa HATpuUs); MCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHHE
AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOUUALNNA KUCIOT, IIEIOYEN U
coieil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKA MPOTEKaHUs pEaKIuii HOHHOTO oOMeHa (0OpazoBaHue
0cCaJika, BBIJEJIICHUE Ta3a, 00pa30BaHME BOJIbI); OIBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ peakiui  (TrOpeHue, peakluu Ppas3ioKEHHUs,
COCMHEHNS); PACIO3HABAHUE HEOPraHMYECKUX BEHIECTB C MOMOIIBI Kauye€CTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIEPUMEHTATIbHBIX 3a/1a4.
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HeMmeramisl 1 X coequHeHus

OOmast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHMSI  aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u Gu3nYecKue CBONCTBA MPOCTHIX BELIECTB
— rajjoreHoB. XMMHUYECKUE CBOMCTBA HA MIPUMEpPE XJIOpa (B3aUMOJICHCTBUE C METAJIaMH,
HEMETAJJIAaMH — BOJOPOJIOM U KHCIIOpojaoM, *mienouamu™). XnopoBogoposa. ComsiHas
KHCJIOTAa, XUMUYECKUE CBOWCTBa, *moiydyeHue®, mpumeHenue. *JleiicTBue xjopa u
XJIOPOBOAOPOJa HAa OpPraHU3M uesoBeka.™ BakHelmime XJopuabl U UX HAXO0XJICHHUE B
npupoze.

OO6mast xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTepHbIE CTEIIEHU OKUCIICHUSI.

Crtpoenne u (¢u3MuecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEpHI.
AnnorponHble MoOIU(HUKAMKA KHUCIOpOJa M Cepbl. XUMHUYECKHE CBOWCTBAa CEpbl
(B3auMojeiicTBUEe *C HemeTallaMu® — BOJOpPOJAOM U KHCIOPOJOM, METalllaMH,
**KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOAOPOA: CTPOCHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBONCTBA).
Oxcupl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYECKHe cBoicTBa (0o0mue u crnenuduueckue). Comm CepHON KHUCIIOTHI,
KayecTBeHHasl peakius Ha cyinbdar-uon. CepHucras Kuciaora. *XuMUUYECKHE PeaKiuy,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CcHoco0a MOJyYeHUs CEepHOM KHUCIOTHI.™
Haxoxnenue cepel u €€ coequHennii B npupoje. [IpuMenenue cepol 1 €€ COEAMHEHNH B
ObITY M B TPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpPYX aIolEeHd Cpeabl
COEIMHEHUSIMU CePbl (KUCIIOTHBIE TOXKAH, 3arpSI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOObI
ero npeaoTBpalieHus.

OO61ast xapakTepuCcTHKa 3J1IeMEeHTOB V A-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azota u ¢ocdopa, XapaKTepHbIE CTETIEHN OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B Mpupoje, (U3MUECKHe M XUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METaUlaMM M HEMETaUIaMH - KHUCJIOPOJOM M BOJOPOAOM).
Kpyrosopor azora B mnpupoae. AMMuak: (U3HUECKHE M XHUMHUYECKHE CBOMCTBa
(oKHCIIeHHe, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), *MoilydeHHe™ W mpuMEHEHHeE.
Conmu aMMoOHHS: cocCTaB, (HU3MYECKHE M XHUMHUYECKHE CBOICTBa (pasio’KeHHe,
B3aMMOJICHCTBHE CO LIENOYaMu), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHS. A30THas KHUCIOTa, €€ (U3MYEeCKMe M XHMMHYECKHE CBOiicTBa (oOmme u
cneuupuueckue), *nomydenue.* Hwurtparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHHUSI B Kau€CTBE MHUHEPAIBHBIX YJIOOpPEHUH.
*XUMHUECKOe 3arps3HEHUE OKPY’KAIoIIeW Cpeibl COSAUHEHUSMU a30Ta (KUCIOTHBIE
JIOK]TU, 3arpsiI3HEHUE BO3]1yXa, TOYBBI U BOJOEMOB).*

docdop, *ammorponHsie Moaudukanuu docdopa,* puznueckne m XUMHUECKHE
CBOMCTBa (B3aMMOJCHCTBHE C MeETaJIaMH, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHoil kuciotamu).* Okcun dochopa (V), oprodocdopHas kuciorta:
dusznueckue M XUMHUYECKHE CBOMCTBa, *momyudeHue.®* *[loHsTHE O MUHEpAIBHBIX
ynoopenusix: HUTpathl U docdatel. [loHATHE 0 KOMIIEKCHBIX yaoOpenusx.* OOmas
XapakTepucThka 31eMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yIiiepoja u
KpeMHHUA. BaleHTHOCTh M XapaKTepHbIE CTEIEHW OKHCIIEHHsS aTOMOB YIjepoaa |
KpeMHus. PacripocTpanenue yriieposia B IpUpoJie, XapaKTepHbIE CTENEHN OKUCIICHHUS.
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VYrnepon, amnorponHeie Moaudukanuu (rpadur, anmaiz), GUUYECKUE W
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBUE C METAJUIAMU, HEMETAaJNIAMH,
*KOHIICHTPUPOBAHHBIMH a30THOM M CEpHON KucioTamu)*. AncopOuus. KpyroBopot
yraepoga B mpupone. OKcuasl yriaepona, ux (QuU3ndecKrue W XUMHUYECKHE CBOWCTBA,
NOJIy4YCHHE W NPUMEHEHUE, [EHCTBHE HA OpraHu3M 4YeJoBeKa. *DKOJIOrM4ecKue
npoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa(lV); rumoresza rio0anbHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIM 3PdekT.* YronpHas kuciaora v €€ coiu, ux (U3UYECKUE U
XUMUYECKUE CBOMCTBa, *monydeHue M mnpuMeHeHue.* KadecTBeHHas peakuus Ha
kapOoHaT-noHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO35ICTBE.

OO6mue mpeacTaBieHuss 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHS OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, dTHIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *Ux
cocTaB U Xxumuieckoe ctpoenue. Kinaccudukanus oprannueckux Bemiects.* [lonarue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, ONKaX, yriIeBOAaX — M UX POJIU B KU3HU
yesoBeka. *MarepuanbHOE eTUHCTBO OPTraHMYECKUX U HEOPTAaHUYECKUX COCMHEHU. *

Kpemuuii, ero ¢usmyeckue W XHMHYSCKHE CBOWCTBa (Ha MpHUMEpE
B3aMMOJICUCTBHS C METaUIaMd W HEMeTajulaMH), *rmonmydeHwe® W TpUMEHEHHE.
*CoenuHenus kpemHus B npupoge. O0mue npeacrapieHuss 06 okcuae kpemuus(IV) u
KpeMHHEeBOU KucioTe. CUIHMKaThl, (PU3NYECKNEe U XUMHUYECKUE CBOMCTBA, MOJTYYEHUE U
MPUMEHEHHE B OBITY, TPOMBIILJIEHHOCTH (B MEIUIIMHCKOM, SJIEKTPOHHOM, CTPOUTEIILHOM
u 1p.). Baxueiiue cTpouTenbHblE MaTepHalbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacCHOr0 MCIONIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEAHEBHOM JKU3HU. *

XHUMHUYECKUN DSKCIIEPUMEHT: HU3yuyeHHe OOpa3lloB HEOPraHMYECKUX BEIlECTB,
CBOMCTB COJISHOW KHUCIIOTHI; TPOBEACHUE KAUECTBEHHBIX PEaKIMil Ha XJIOPUJI-MOHBI U
HAOJIOZICHUE TPU3HAKOB HX TNPOTEKAHUsS; OMBITHI, OTpaxaroume ¢(U3NYECKue U
XUMHUUYECKHUE CBOICTBA TajlOTEHOB W WX COEAUHEHUM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIOB); O3HaKOMJIEHME ¢ oOpasmamMu  XJIOPHAOB  (TaJOreHUOB);
O3HAaKOMJICHHE C 00pasliamMH Cepbl U €€ COCIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEepHUANOB); HaOIIOJeHUE IMpolecca OOYrIMBaHUS caxapa MOJA JACHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOI KHUCIIOThI; U3YyUYEHNE XUMHUYECKUX CBOMCTB pa30aBiIe€HHON
CEpPHOM KUCIIOTHI, MPOBEJECHUE KAaUECTBEHHON PeaklMK Ha CyJib(paT-uoH U HAOII0AeHUE
npu3HaKa e€ MpoTeKaHusl; 0O3HaKOMJIEHUE ¢ (U3UYECKUMU CBOMCTBaMU a30Ta, hochopa
U UX COCIMHEHHI (BO3MOKHO MCMOJb30BaHUE BUIEOMATEPUAIIOB), 00pa3laMH a30THBIX
U hochopHbIX yaoOpeHuid; MoJyYeHrne aMMUaKa U U3y4YeHHE ero CBOMCTB; MPOBEACHUE
Ka4eCTBEHHBIX peakIuii Ha MOH aMMOHHS U docdaT-uoH U U3ydeHUE MPU3HAKOB HX
NPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEAbIO
(BO3MOHO HCIIOJIb30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENICH KPUCTATITMYECKUX
peméTok anMasa, rpaduTa; 03HAKOMIIEHHE C IMPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VyIJIEM M YCTPOMCTBOM NPOTUBOrasa; IOJyYEHHE
YIJIEKUCIIOTO ra3a U W3y4YEHUE €ro CBOMCTB; MPOBEICHUE KaUYE€CTBEHHBIX PEAKLIHMI Ha
KapOOHAT- M CHWJIMKAT-UOHBI M U3yUYCHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHUE C
NPOAYKIMEH CUIIMKATHOW MPOMBIILICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBbHBIX 3a]1a4 MO
Teme «BaxHenne HeMeTauibl U UX COSTUHEHUS.
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Meraibl 1 UX COEAUHEHUS

OO6m1as xapakTepUCTUKA XUMHUYECKHUX IIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxenus B [lepuonnueckon cucreme xumuueckux 3neMeHToB /. 1. MenaeneeBa u
ctpoeHust atomoB. CTpoeHue MeTauioB. MeTamndeckasi CBsi3b M MeTallIMyecKas
KPUCTAJUIMYECKAsA PEIIETKA. OJIEKTPOXUMHYECKUN PAN HANpPsHKEHUA METAJUIOB.
dusznyeckue U XMMUYECKHE CBOMCTBA META/UIOB (B3aUMOJICHCTBUE C KHCIOPOJOM,
BOJIOM, kucioTamu). *O0mue crnocoObl nojiyuyeHus: MetayioB. [loHsTue o Koppo3uu
METAJJIOB, OCHOBHBIE CIOCOOBI 3aIMUTHI UX OT Koppos3uu. CrjiaBwl (CTadb, YyTYH,
JIOpATIOMUHUM, OpOH3a) U UX MPUMEHEHUE B ObITY M TPOMBILIIIEHHOCTH. *

[I{emoyHple METAIBL: MOJOXKEHHE B Illepmoandeckoll cHUCTEME XHMHYECKHX
anemeHTOB Jl. . Menneneesa; ctpoenne atromoB. Haxoxenue B mpupojie. Puzndeckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U TUPOKCUIBI HATPUS
v Kanus. [I[pumMeHenne menoYyHbIX METAUIOB U UX COEUHECHU M.

[[lenoyHO3EMENBHBIE METALIBI MArHUM M KaJIbIWI: TToJ10keHue B [leproanueckon
cucreMe xuMnueckux 31aeMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOKJICHUE
B npupoje. OU3NUEeCKHe W XHUMUYECKHME CBOMCTBAa MarHus W Kajiblusa. Baxueumme
COCIMHCHUS KaNbIUSA (OKCHI, THAPOKCUM, coiu). *JKECTKOCTh BOABI M CMOCOOBI €€
yCTpaHeHus. ™

AntoMuHuii: monokeHue B llepmoanueckol CUCTEME XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHUME aroma; HaxoxiacHue B npupone. Dusndeckue u
XUMUYECKHE CBOMCTBAa allOMUHMS. AMQOTEpHBIE CBONCTBA OKCHUJIAa M THAPOKCHAA
AJIOMUHUSL.

Kenezo: mnonoxenune B Ilepuoguyeckod CHUCTEME XHWMHUYECKHUX JJIEMEHTOB
. 1. MenaeneeBa; CTpOEHHE aTroMa; HaXOXJIEHHE B npupoje. DPu3ndeckue Hu
XMMHYECKUE CBOKCTBA Kee3a (B3auMOAECHCTBUE C METANIAMH, KUCIOTAMU U COJISIMU).
Oxcunpl, tuapokcuasl u conu kenesa(ll) u xemesa(Ill): cocraB, cBoiicTBa u
*nomyuyenue. *

XUMHYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CIIABOB, UX
(bU3HMYECKUMU CBONCTBAMHU;, HM3yYCHHUE PE3YyIbTATOB KOPPO3WU METAUIOB (BO3MOKHO
UCIIOJIb30BAaHUE BHUICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOICUCTBHUS OKCH/IA KATBIIHS U
HATpUs C BOJOM (BO3MOKHO UCTOJIb30BAHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBONCTB
XKECTKOM BOJBI, Ipollecca TOPEHHs Kejle3a B KUCIopoAe (BO3ZMOXKHO MCIOJIb30BAHUE
BUJICOMATEPUAIOB); IPU3HAKOB MPOTEKaHUS KaY€CTBEHHBIX PEaKIMii Ha UOHBI (MarHusl,
Kalnblus, amoMmuHusa, nuHka, skeneza(ll) u xenmesza(lll), menu(Il)); HaGmroneHue wu
ONMCAHUE TMPOILIECCOB OKpAIIMBAHUS IUIAMEHUM HMOHAMU HATpUs, Kalausg W KablUs
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB); MCCIIeA0BaHHE aM(pOTEPHBIX CBOWMCTB
TUAPOKCUIA ATFOMUHHS U THAPOKCUAA LIMHKA; PEHIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme « BaxxHenme MeTajuibl U UX COCITMHCHUS.

XuUMUS ¥ OKpyXkKarouas cpeia

*HoBble MaTepuasibl U TEXHOJIOTHH. BerecTBa W marepuaibl B MOBCETHEBHOMN
KA3HU 4YeJIOBeKa. XUMMHUS U 300pOBbe. be3omacHOe WCIOIb30BaHHE BEIIECTB H
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomois 0OpU  XUMHUYECKUX OKOTrax
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U oTpaBiieHUsAX. OCHOBBI S3KOJIOTMUECKON TPaMOTHOCTH. *

*XuMuUeckoe 3arps3HEHHE OKpY’Karollel cpenbl (mpezenbHas JOMycTUMAas
kouteHTparus BemiectB — [1JIK). Poixs xumun B penieHun 3K0I0rHIecKux mpooiem. *

*[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (Yyrojib, MNPUPOAHBIA Ta3, HEPTD),
OPOAYKTHI HX TIEpepaboTKH, UX POJIb B OBITY M MPOMBIIINIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: M3yY€HHE O0pa3lLOB MaTepUaloB (CTEKIIO, CIUIaBBI
METaJJIOB, OJIUMEPHBIE MaTepuarsbl).*

MexnpeaMeTHbIe CBI3U

Peannszanuss MeXNpeAMETHBIX CBA3EH IIPU M3YYEHHMM XHMUUM B 9 Kiacce
OCYIIIECTBIISIETCS YEPE3 UCIIOJI30BAHNE KAaK OOLINX €CTECTBEHHO-HAYUYHbIX IOHITHUMH, TaK
U TIOHATUH, SABJISIOIIUXCA CUCTEMHBIMHU [UI1 OTIEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAYYHBIH (PaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaJln3, CHUHTE3, KiaccupuKauusa, MepUOJUYHOCTh, HAOMIOACHHUE, DSKCIEPUMEHT,
MOJICIUpOBaHUE, M3MEPEHHUE, MOJEIb, SBJICHUE, MapHUKOBBIN 3 (EeKT, TeXHOJIOTrHs,
MaTepuabl.

@dusuka: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIUJA, WU30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUM 3apsll, TPOBOJHUKH, MOITYNPOBOIHUKH,
TURJIEKTPUKH, (POTOBIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMUECKas pelETKa, CIUIaBbl, (undyeckue
BEJIMYMHBI, C€AUHUIBI U3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorust: ¢otocunTe3, AbixaHue, Ouocdepa, HKOCUCTEMA, MHUHEPAJIbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAbl, TOPHBIE MOPOJbI, IMOJE3HbIE
VICKOIIa€MBIE, TOIUIMBO, BOJHBIE PECYPCHI.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA YYEBHOI'O [TIPEJIMETA
«XNUMHI» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbratel ocBoeHusi oOywarommumucs ¢ 3IIP yueGHOro mpemmera
«Xumus» AOKHBI COBManath ¢ pesyiabraramu DenepanbHoil paboueld MporpaMMbl
OCHOBHOT0 00111eT0 00pa3oBanus. Hanbosee 3HaUNMBIMU SIBIISFOTCS:

JIMYHOCTHBIE PE3VJIbTATDI:

JIn4HOCTHBIE pe3yabTaThl OCBOCHUSI TPOTPAMMBbI OCHOBHOT'O 00111eT0 00pa30BaHUs
JIOCTUTAIOTCST B XOjA€ OOYyYeHHS XUMHUU B €IMHCTBE YYEOHOW M BOCHUTATEIHHOU
JIESITETHHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUUCKUMU COIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MTPaBUIAMU U HOPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATH3AIIH
0o0yyarommxcs.
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JInyHOCTHBIE pe3yJIbTaThl OTpa)karoT TOTOBHOCTh o0yuaroumxcs
PYKOBOJICTBOBATbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OMbITa ACSATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJEIHIO0, IOHUMAHUs 3HAYEHUSI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO
oOmiecTa, CHOCOOHOCTH BIJIaJeTh JOCTOBEPHOM HHOpManuerd O MepeoBbIX
JOCTHXKEHUSX U OTKPBITUSAX MUPOBOM M OTE€UECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O0 BOCIIUTAHUS:

OPEACTABICHUS O COUMAIbHBIX HOPMAX U MPAaBUJIAX MEKINYHOCTHBIX OTHOIIEHU
B KOJUJIEKTMBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOMH,
y4e0OHOUCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUAAX JACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JI€ATENbHOCTH  MpPU  BBIMOJIHEHUH  Y4YEOHBIX,
MO03HABATEIILHBIX 33/1a4, BBIMOJHEHUN XUMHUYECKUX IKCTICPUMEHTOB, CO3/]JaHUU YUECOHBIX
IPOEKTOB, CTPEMJIEHHMSI K B3aHMMOIIOHUMAHUIO W B3aUMOINOMOIIM B IPOLECCE 3TOMN
y4eOHON AESTENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEIECHHWE U MOCTYNKH CBOMX
TOBapHILEd C NO3WLMUHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUX TMPEJCTaBICHUNA O BEIIECTBE M XUMUYECKOW peaKIluw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUIsl TIOHMMaHMsI CYIIHOCTH HAy4YHOW KAapTUHBI MHpaA, MPEACTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOBL, B3aUMOCBS35IX YEJIOBEKA C MPUPOJAHON CPENIOH, O
pPOJI XUMHH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIX MOTHBOB, HAINPABJICHHBIX HA MOJYyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJUMBIX 17151 O0BSICHEHHS HA0II01a€MbIX MTPOLIECCOB U ABJICHUH;

MO3HABATEIbHON, MHPOPMAIIMOHHON U YHTATEIbCKOW KYJIbTYpPbhI, B TOM YHUCIE
HABBIKOB CAMOCTOSTEIHHON pabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOU JTUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJOTHU;

uHTepeca K OOYyYEeHHIO U TO3HAHUIO, JIOOO3HATENBbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHuUI0, MIPOCKTHOW U UCCIEA0BATEIbCKONU JEATENbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPaBIEHHOCTH U YPOBHS 00y4YeHUS B JaJIbHEHILIEM;

4) popmupoBaHUs KyJIbTYPhI 3J0POBBL:

OCO3HAHMS LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKHU Ha 3JI0POBBIM 00pa3 ®U3HU, OCO3HAHUSA MMOCIIEACTBUN U HEMPUSATHUS BPEIHBIX
OpUBBIUEK (ymOTpeOJeHUs] aJIKoroJis, HapKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTHU
coOmro/IeHrs MpaBuil 0€30MacHOCTU MPHU OOpAICHUH C XUMUYECKUMH BEIIECTBAMHU B
OBITY U peajbHOU KU3HMU;

5) Tpy1OBOTO BOCIIUTAHHUSL:

UHTEepeca K MPAKTUUYECKOMY M3y4YeHHUIO mpodeccuil U TpyJa pa3InyHOro poja,
YBaXEHUE K TPYyAY U pe3yjbpTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHOIO BbIOOpA MHANBUIYAJIBHON
TPACKTOPUH TMPOJOJDKEHUSI O00pa30oBaHHUA C Y4YETOM JIMYHOCTHBIX HHTEPECOB U

15



CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH, YCHEmHON
npodeccoHanbHON NEATETPHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCUOHATBHOU CpeIe;

6) 9KOJOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€TIECO00OPA3HOTO OTHOIICHUS K MPUPOAE KaK UCTOYHHKY >KU3HH
Ha 3emiie, OCHOBE €€ CyLIECTBOBaHUs, IOHUMAaHUs [IEHHOCTH 3J0POBOr0 U 0€3011aCHOTO
oOpa3za >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHUS LIEHHOCTH COOJIIOACHUS MpaBUil 0€30MacHOTO
NOBEACHUS MpHU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTyalUAX, YIPOKAIOUIUX 310POBbIO
Y KU3HU JTIOJIEH;

CIIOCOOHOCTH TMPHUMEHSATh 3HAHUS, MOJy4aeMmble NpPU HW3YYECHUU XUMHUH, IS
pElIeHus 3a/1ay, CBSA3aHHBIX C OKPYXaloleld MPUPOTHON Cpelnol, MOBBIIMICHUS] YPOBHS
AKOJOTUYECKOH KYJIbTYpPhI, 0CO3HAHUS INI00ATBHOT0 XapaKTepa SKOJIOTUYECKHUX MPodIeM
U TIyTeW UX PEIIeHUs MOCPEICTBOM METO0B XUMHUH;

AKOJIOTHYECKOTO MBIIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B TI0O3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

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

1) 6a30BbIe JOTHUYECKUE ACHCTBUS:

BBISIBJISATH IPUYMHBI U CIEACTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBISITH CPAaBHEHHUE, KIACCU(PUKAIIUIO XUMUYECKUX BEIIECTB MO 33aJaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKA3aHHBIX JIOTHUYECKUX OINepaluii;

CTPOUTH JIOTHYECKOE CYXKIAEHHUE MOCIE MPEIBAPUTEILHOTO aHAIN3a, BKIIOYAIOIEe
YCTaHOBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBA3EH

co37aBaTh, MPUMEHSITh U MPEOOPA30BbIBATh 3HAKU M CUMBOJIbI, MOJIEIH U CXEMbI
JUIS pelieHusl yueOHbIX U MTO3HABATENbHBIX 3a/a4 ¢ TOMOIIBIO Me/1arora;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKMX TIPOLIECCOB U  HX
MOCIIE/ICTBUS;

2) 6a30BBIC UCCIIEIOBATEIBCKIE JEHCTBUS:

C IIOMOIIBIO M1€1arora NPOBOANTh XUMUYECKUN OIIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUIS YCTAaHOBJIEHUSI OCOOCHHOCTEN 00BEKTa U3YUEeHHUS, IPUUUHHO-CIIEICTBEHHBIX CBsI3ei
Y 3aBHCHUMOCTEH 0OBEKTOB MEX Ty COOO0M;

C TIOMOINBIO TeJarora HWJIW CaMOCTOSITENbHO (OPMyIHUpOBaTh OOOOIICHUS U
BBIBOJIbI IO pE3yJIbTaTaM IPOBEICHHOIO HAOIIOAEHUS, OTIbITA;

3) pabota ¢ undopmaruei:

BBISIBIIAT 1€(PUIIMTHI MH(POPMALIUM, JTAHHBIX, HEOOXOJUMBIX IJIsl pELIeHUs
IIOCTABJICHHOM 3aJa4M;

npeoOpa3oBbIBaTh MH(MOPMAIMIO U3 OJAHOTO BHJA 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 YUEOHBIMH KOMMYHHUKATUBHBIMU JCHCTBUSMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBHUE B TpyIe (OMpeaesTh oOuue e,
pacrpenensTh pojik, T0roBapUBaATHCS APYT C IPYTOM U T. 11.).

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

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO M COBMECTHYIO JESATEIbHOCTb C
YUYHUTENIEM U CBEPCTHHUKAMU; padOTaTh MHAMWBHUAYAJIbHO W B TpyMIe: HAXOAUTh 0Ollee
pelieHre MU pa3pemarb KOH(JIUKTHI HAa OCHOBE COIJIacOBaHUSl MO3UIMH M ydeTa
UHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUN MPOAYKT, IPUHUMATH U pa3IesiTh
OTBETCTBEHHOCTD U MPOSIBIIATh TOTOBHOCTH K IPEIOCTABICHUIO OTYETA IEPE TPYIIION.

OBnazieHNe YHUBEPCATbHBIMU YU€OHBIMH PETYJISTUBHBIMU JIEHCTBUSIMHU:

oOHapyxuBaTh # (POpMyIHUpPOBaTH YUYEOHYIO MpOOJIEMY, OMNPENCNSITh IeIb
y4eOHOM JeITeIbHOCTH;

BJIAJIETh OCHOBAaMHM CaMOKOHTPOJS, CAaMOOLCHKH, TPUHATHS pEUICHUA U
OCYLIECTBJIEHUSI OCO3HAHHOI'O BBIOOpA B YUEOHOW 1 MTO3HABATEILHOM AESITENbHOCTH;

COOTHOCHUTH CBOM JACHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAEATEIBHOCTH B MPOLECCE NOCTHKEHUS pPe3yJIbTard, ONPENEIATh
CHoCcOOBI IEUCTBUI B paMKax MPEUIOAKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh
CBOM JICUCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHUCS CUTYaILIUEH;

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallMU U IIpeJJiaraTh IUIAH €€ U3MEHEHUSI;

NpPEeIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPU PEIICHUH Y4EOHOMU
3a7a4u;

NOHUMAaTh TPHUYUHBI, TI0O KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMbIH pe3ysbTar
JESITEbHOCTH, ONPENEATh TMO3UTHUBHBIE W3MEHEHUsS W HampaBlIeHUs, TpeOyroiue
JanbHEHIIe padoThI;

OCO3HAHHO OTHOCUTHCS K APYTOMY YEIIOBEKY, €Er0 MHEHUIO.

I[MTPEAMETHBIE PE3VYJIbTATBI

B cocTaBe nmpeaMeTHbIX pe3yJbTaToOB MO OCBOCHHUIO 005S3aTEIbHOTO COJIEP KaHMS,
YCTaHOBJICHHOTO AaHHOW DenepanbHO pabouell MpOrpaMMOi, BBIICISIOT: HAy4YHBIC
3HAHUS, YMEHHS W CIOCOOBI JACWCTBUH, crnenuduueckue aisg yd4eOHOro mpeamera
«Xumus», BUABI JEATEIHHOCTH IO TMOJYYCHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAIUH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX:

MIPEAICTABIICHHE O 3aKOHOMEPHOCTSX W TI03HABAEMOCTH SBJICHUN TPUPOJIBI,
NMOHNMaHUE OOBEKTHMBHOW 3HAYMMOCTA OCHOB XHWMHUYECKOW HAyKd Kak oO0JacTu
COBPEMEHHOTO €©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KyJIbTypbl M TPAKTUYECKOMN
JESATETHHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOTO 00IIIECTBA; TOHMMAaHUE MECTa XUMHUHU
CpeIu IPYTruX eCTeCTBCHHBIX HAYK;

BJIa/ICHHE OCHOBAMM IMOHSATUWHOIO arrapaTa U CUMBOJIMYECKOTO SI3bIKa XUMUU
JUISL COCTaBIIeHUs (POPMYJT HEOPTAHUUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUn
(c omopoil Ha ajNrOpuTM YYEOHBIX [IEUCTBHI); BIIAJICHUE OCHOBAMH XUMHUYECKOU
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HoMeHKnaTypbl (IUPAC u TpuBManbHON) M yMEHHE HUCIIONb30BaTh €€ ISl PEUICHUS
y4eOHO-TI03HABATEIbHBIX 337]a4 C TIOMOIIBI0 YUYHUTENS; YMEHUE HCIIOJIb30BaTh MOJCIU
JUTs1 OOBSICHEHUSI CTPOSHUSI aTOMOB Y MOJIEKYJI TI0 aJITOPUTMY C OTIOPO Ha OTIpe/IeTICHUS;

MPEJCTABICHUE O CUCTEME XMMUYECKUX 3HAHUI U YMEHHUE C MOMOIIBIO YUUTEIIS
OPUMEHSTh CUCTEMY XUMUUYECKUX 3HAHWUI JIs YCTAHOBJICHUS B3aUMOCBSI3EH MEXIY
W3YYEHHBIM MaTe€pUaioM U MpU MOJIYyUYCHHH HOBBIX 3HAHWH, a TaKXe B Mpolecce
BBITIOJTHEHUS Y4Y€OHBIX 3aJlaHiil W mpu padoTe ¢ MCTOYHHKAMH XUMHUYECKOU
uH(pOopMaIK, KOTOpask BKIIIOYAET:

BOKHEHUIINE XWMHYECKUE TOHATUS: XUMHUYECKHUU JJIEMEHT, aToM, MOJIEKya,
BEILIECTBO, IMPOCTOE U CJIOXKHOE BEIIECTBO, OJIHOPOJHAS W HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJIIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIA 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb (CpeaHsif),
XUMUYECKas peakius, pPEaKluh COCAUHEHUsS, pEaKlUUu pas3lIoKEHUs, peaKluu
3aMeIeHHs], peakuu 0OMeHa, TeTIoBOM A (PeKT peakiuu, K30- U IHAOTEPMUUECKUE
peakuu, pacTBOp, MaccoBasi JI0Jsl XMMUYECKOTO AJIEMEHTa B COCIMHEHUHU, MaccoBas
JI0JIsI ¥ IPOLICHTHAsI KOHLIEHTPAIIMs BEIIECTBA B PaCTBOPE, PO aTOMA, SJICKTPUUECCKUIMA
CIOM aToma, aToOMHas OpOWTaj b, pPaauyC aroMa, BaJCHTHOCTh, CTEMEHb OKUCIICHUS,
XUMHUYECKasi CBSI3b, AJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAsT U HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBSI3b, METAJJIMYECKAs CBsA3b, KPUCTAJUIMYECKasl penieTka (aToMHas,
WOHHAs, META/NIMYeCKas, MOJICKYJIsIpHasi), MOH, KaTHUOH, aHUOH, JJEKTPOJUT U HE
AJEKTPOJUT, JJCKTPOJUTHYECKAs]  JIUCCOLMAIMS, PpEaKIMd HOHHOTO OOMeEHa,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKIMH, OKHUCIUTEIh U  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJICHUE, DJICKTPOJIU3, XUMHUUECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE PpEaKIMU, CKOPOCTh XUMHUYECKON peakIuu, KaTajau3arop, MpeAesIbHO
nomyctuMmas konnenrpanus (I[11K), koppo3us MeTanioB, CIIaBhl;

OCHOBOITOJIAraI0IIKEe 3aKOHBI XUMUU: 3aKOH COXpaHEeHUs Macchl, [leproaudyeckuii
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUU XUMHUHU: AaTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHS DIICKTPOJIUTHUECKOMN
JUCCOIIMAIINK, a TaK)Ke MPEJICTABICHUS O HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCIIC
AKCIEPUMEHTAIIBHBIX U TEOPETHUUECKUX METOAaX MCCIIEIOBAHUSI BEIIECTB U U3YUYEHUS
XUMUYECKUX PEAKIIHI;

MPECTABICHHUE O MEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aroma, O3JIEKTPOOTPUIIATEIBHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOXKEHUs dJeMeHTOB B Ilepuoamdeckoit cucteMe (B MayibIX MEPUOJAX U TIJIABHBIX
NOATPYNIAax) U 3JIEKTPOHHOI'O CTPOCHHS aTOMa; YMEHUE OOBSCHATH CBSI3b MOJIOKEHUS
anemeHTta B llepuonnueckoil cuUcTeMe € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsl sijpa, 0O0Ilee YHCIO SJIEKTPOHOB),
pacmpeneNneHueM 3JIEKTPOHOB M0 HSHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeX
NEPHUOJIOB, KATUS M KaIbIUs; KIACCUDUIIMPOBATh XMUMUYECKUE DJIEMEHTBI C OMOPON Ha
omnpeeneHus: GU3NIEeCKoro cMbicia IUGPOBBIX JAHHBIX EPUOTUIECKOMN TaOIUIIbI;

yMEHUE KJIacCU(PUITMPOBATh XUMHUECKHE DJIEMEHTHI, HEOPTaHUIECKUE BEIIECTBA
U XUMHUYECKHE PEaKIHH C ONOPOMl Ha CXEMbI; ONPENEsATh BAJICHTHOCTh U CTEIECHb
OKHUCJICHHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSI3U U THUN KPUCTALNIUYECKOU
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CTPYKTYpbI B COEIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPeAbl B BOJAHBIX PACTBOPaX BEUIECTB
(KUCIIOT, OCHOBaHUM ), OKUCIIUTEIb U BOCCTAHOBHUTEIIb 110 aJITOPUTMY YUEOHBIX JIEHCTBUIA;

YMEHHE XapaKTepU30BaThb C OMOPON Ha cxemy (U3NUECKHE W XHUMHUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPO, rpaduT, aama3, KpeMHHA, a30T,
docdop, cepa, XJI0p, HATPUH, KATHIA, MATHUH, KaJTbIIUN, ATFOMUHUH, )KEJI€30) U CIOKHBIX
BELIECTB, B TOM YMCJI€ HMX BOJHBIX pPacTBOPOB (BOAA, aMMHaK, XJOPOBOAOPO/,
CEpPOBOIOPO, OKCHBI U TUapokcuabl MetamioB | - [TA rpynn, amomunus, meau (II),
nuHkKa, xeneza (II u III), okcuast yraepoaa (II u IV), kpemuus (IV), azora u gpocdopa
(III u V), ceppt IV u VI), cepnucras, cepHas, a3oTucTas, a3oTHas, docdopHas,
yrojbHasi, KpEMHHUEBASI KUCJIOTA U UX COJIW); ONUCHIBAThH C OMOPOM HA IJIaH U KIIIOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapAaKTEPU30BATh CBOMCTBA BELIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUS IOCJE MPEABAPUTEIIBHOTO aHajlv3a IO0J PYKOBOJICTBOM
negarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOICTB, BO3MOYKHOCTH
NPOTEKAaHHS] XUMHUUYECKUX MPEBPAILICHUI B Pa3IUYHBIX YCIIOBHSX, BIUSIHUE BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLLYI0 IPUPOIHYIO CPELY;

yMEHUE COCTaBJIATH MO 00pa3ily, cXeMme, ajropuTMy YYeOHBIX JICHCTBUI
MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS PEaKIuil (B TOM YKCIIE peaKluii HOHHOTO 0OMEHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKUUHN), WIIIOCTPUPYIOIIUX XHUMHYECKUE
CBOMCTBAa M3YyYEHHBIX KJIACCOB/TpyHH HEOPraHWYECKHUX BEIIECTB, a TaKkKe
NOJTBEPKIAAIOLUIUX T€HETUYECKYIO B3aUMOCBSA3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTENBHYIO MOJEKYISIPHYIO U MOJSPHYIO MAacChl
BELIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUH, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB ¢ ONOPOH Ha
oOmue hopMyJsibl; yMEHHE MTPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKUX PEAKIIUN U
HAXOJUTh KOJMYECTBO BELIECTBA, 00bEM M MACCY PEareHTOB WU MPOAYKTOB PEAKIUU C
OTIOpOM Ha 00pa3ell, aJrOpUTM YUEOHBIX EUCTBU;

BIIaJICHUE OCHOBHBIMHM METOJIaMHU HAYYHOTO MO3HaHMs (HabIt01eHne, u3MEpEeHHeE,
AKCIEPUMEHT, MOJICTMPOBAHUE) MPU H3YYEHUU BEUIECTB M XUMHUYECKHUX SIBICHUU C
OTIOpPOM Ha aJITOPUTM YYEOHBIX NEUCTBUM; yMeHHE c(HOpMyIHpoBaTh MpoOIEeMy U
NPEIOKHUTD IIYTH €€ PEIICHHUs C IIOMOIIBIO TIe/larora; 3HaHue OCHOB 0€30MacHOi paboThI
C XMMHUYECKUMU BEIIECTBAMH, XUMUYECKOM MOCY 101 1 Ta0OpaTOPHBIM 000PYTI0BaHUEM;

HaJIM4ME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIIETYIOIINX
XUMHUYECKUX HKCIEPUMEHTOB IMOJ PYKOBOJCTBOM YUHUTENS C OOCYKIEHUEM ILJIaHa
pabOThI WIIM COCTaBJICHUEM TaOJIULIBI:

M3Yy4YEHUE U ONUCAHNE (PU3NYECKUX CBONCTB BEIECTB;

O3HaKOMJICHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMM;

OMBITHI, WJUTFOCTPUPYIOLIME MTPU3HAKH MPOTEKAHUS XUMHUECKUX PEAKIIMIL;

U3y4YeHHE CIIOCOO0B pa3/ieJICHUsl CMece;

NOJIyYEHHE KUCIOPOJa U U3YUEHUE €T0 CBOMCTB;

IIOJIyYEHHUE BOJIOPOJA U U3YUECHHE €TI0 CBOMCTB;

MIOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3y4eHHe ero CBOKCTB;

MOJIy4YE€HHE aMMHUaKa U U3YYEHHE €r0 CBOMCTB;

IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW JIOJEH PACTBOPEHHOIO
BELIECTBA;
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UCCJIEIOBAHNE M ONMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NPUMEHEHHE HWHAMKATOpPOB (TakMyca, METHIOpaHka Hu (eHondTanenHa) s
ONpEJEICHHS XapaKTepa Cpeibl B paCTBOPAx KUCIOT U LIEIOYEH;

U3y4YEHUE B3aUMOJEWUCTBHS KHCIOT C METaUlaMH, OKCHJAMH METAJLJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OJIHOTO METaJlIa IPYTUM U3 PacTBOPA COJIH;

UCCle1I0BaHNe aM(POTEPHBIX CBOMCTB TMAPOKCHIOB aTIOMUHHUS U IMHKA;

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

pEelIeHHE  JKCHEPUMEHTAJIBHBIX 3aJa4 MO0 TeMe  «OJIEKTPOJIUTHYECKAsS
JUCCOLIMALIUAY;

pELIeHNE IKCIEPUMEHTAIBHBIX 3a4ad M0 TeMe «BaxHeillne HemMeTalulbl U UX
COCIMHEHHUS;

pElIeHNE SKCIEPUMEHTANBHBIX 3a1ad No Teme «BaxHeine meTamibl U UX
COEIMHEHHUS;

XUMHUYECKUE 3KCIEPUMEHTBI, WILTIOCTPUPYIOIINE NTPU3HAKH TPOTEKAHUS PEaKIIMii
MOHHOTO 0OMEHa;

KAUECTBEHHbIE PEAKUMU Ha MPUCYTCTBYIOIIME B BOJHBIX PAcCTBOPAX HOHBI:
xjopua-, Opomua-, HoauA-, cyibdar-, Qocdar-, KapOOHAT-, CHUIUKAT-AHUOHBI,
TUAPOKCUJI-MOHBI, KaTHOHbI aMMOHHUS, MarHusi, Kajblus, allOMUHUL, *ene3a (2+) u
xenesa (3+), menu (2+), IMHKa;

YMEHHME TMPEACTaBIATh PE3YyJbTaThl AKCIIEPUMEHTa B (opME BBIBOJIOB,
JI0Ka3aTeNIbCTB, IpaUKOB U TaOJIUI] U BBISBISATH SMIIUPUUECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUiIaMHu 0€30MacHOr0 OOpallEeHUs C BELUIECTBAMU, UCIIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HHU, a TAK)KE MPaBUIIaMU ITOBEJCHUS B LIETSAX COEPEKEHUS 30POBbSI
U OKpPY’KaloIlle NMpUPOIHON cpenbl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIE OpPraHU3Mbl OIpPEACIECHHBIX BEIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEeIOTBPALICHUS] UX BPEIHOTO BO3ICHCTBHS; MOHMMAHWE 3HAYEHUS >KUPOB, OEJIKOB,
YTJIEBOJOB JIJIsl OpraHU3Ma Y€JI0BEKa;

BJIQJICHUE OCHOBAMU XHMMHYECKOW TI'PaMOTHOCTH, BKJIOYAIOIIEH YMEHHE
OPaBUJIBHO MCIOJb30BaTh HW3YYEHHbIE BEIIECTBA M MaTepuayibl (B TOM YHCIIE,
MUHEpaJIbHbIe YJOOpEHUsl, METAJUIbl M CIUIABBI, MPOAYKTHI MEepepadOTKH MPUPOIHBIX
UCTOYHUKOB YTIJIEBOAOPOJIOB (yTIiis, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIHCKOM
XO35MCTBE, Ha TMPOMU3BOJCTBE; YMEHUE MPUBOJUTH MPUMEPHI  MPABUIBLHOTO
UCII0JIb30BaHUS N3YYEHHBIX BELIECTB U MAaTEPUAIIOB;

YMEHHME YCTaHaBJIMBATh CBS3M MEX]y pPEaJbHO HAOIIOJAaeMbIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOLIECCaMU, HPOUCXOASIIMMU B Makpo- M MHKPOMHUPE, OOBSCHATH
OPUYUHBI MHOTOOOpa3usl BEIIECTB;, YMEHHUE HHTETPUPOBATh XWMUYECKUE 3HAHUS CO
3HAHUSAMHU JPYTUX YYEOHBIX MIPEIMETOB C MIOMOIIBIO MEarora;

npejcTaBieHue o cdepax NpodecCHOHATBHONW IesTeNbHOCTH, CBA3AHHBIX C
XUMUEN U COBPEMEHHBIMHU TEXHOJIOTUSMU, OCHOBAHHBIMU HA JTIOCTHKEHUSAX XUMHUYECKOU
HAYKH; HaJIMYME OMbITA padOThI ¢ Pa3IMUYHBIMH UCTOYHUKAMU WH(OPMALIUU IO XUMHH
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(Hay4HO-TIOMYJISIpHAs. JIUTEpaTypa, CIOBAapU, CIPABOYHUKU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha AITOPUTM: YMEHHE OOBEKTUBHO OLIEHUBATh MH(POPMAIIUIO O BEUIECTBAX, UX
MIPEBPALIECHUAX U IPAKTUYECKOM ITPUMEHEHHH.

TpeboBanus Kk TpeaIMETHBIM pe3yJbTaTaM OCBOCHHUS YYEOHOTro mpeaMera
«Xumus», pacrpeiesieHHbIE 110 rojlaM 00y4YeHus

PesynbraTtel 1mo rogam (GOpMyIMpPYIOTCS [0 NPUHLMIY J00aBJI€HHS HOBBIX
pe3yJbTaTOB OT roja K roay, YK€ Ha3BaHHbIC B NPEABIAYIIMX TOJax MO3ULHH, KAK
PaBUIIO, IOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yabTaThl OUEPEAHOIO IO
10 YMOJTYAHHUIO BKJIIOYAIOT PE3YJIbTAThl MPEAbIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX [MOHATHI: aToM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OTHOPOJHAS U
HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs AaTOMHAs M MOJIEKYJIApHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI Macca, MacCOBAs JOJISI XUMUYECKOTO JIEMEHTA
B COCIAMHEHUHU, MOJISAPHBIA OOBEM, OKCHUJI, KHUCIOTa, OCHOBaHHE, COJIb,
*3MEeKTPOOTPULIATEILHOCTh ¥, CTEICHb OKHUCJICHUS], XUMUYECKass  peaxuus,
KJaccu(uKanusi peaklHil: peakuuu COCAMHEHUS, PEAKUUU pa3NIoKEeHMs, pPEeaKIuu
3aMeIleHHs], PeaKui 00OMEeHa, 9K30- U SHJOTEPMUUYECKHUE peakluu; *TeroBoil 3 dexr
peakuuu™; aapo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTallb, pauyC aToma,
XUMHYECKasi CBSA3b, MOJISIPHAS W HEMOJSpHAs KOBAJIEHTHAsl CBS3b, MOHHAs CBS3b, MOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas J0Jisl BellecTBa (MPOLEHTHAs KOHILIEHTpalusi) B
pacTtBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATUA (cM. M. 1) u
MPUMEHSITh 3TH NOHSTUS MPU OMKMCAHUM BEIIECTB U UX MPEBPAILICHU;

UCIIONIb30BaTh XMMUYECKYI0 CHMBOJHUKY [UIsl COCTaBJIC€HHA (HOPMYN BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUYECKUX PEAKLIUIA, FJIEKTPOHHOIO OaiaHca;

ONPEJENATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb
OKHUCJIEHHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOPOM Ha OMNpeAesieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, NPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIaccy
coeMHEHUH 10 (QopMysaM; BHUJ XUMHUYECKOM CBs3U (KOBAJICHTHAsT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSAX;

UMETh MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUM, YMEThb C IOMOIIbIO
YUUTENS] IPUMEHITh CUCTEMY XUMUYECKUX 3HAHUH, JUIsl YCTAHOBJICHHSI B3aMMOCBSI3H
MEXIy U3YUYEHHBIM MaTEPHAJIOM U TP MOJYYSHUH HOBBIX 3HAHUMU, a TaKXKe MpU padboTe
C UCTOYHMKAMHU XuUMHUYecKoi wuHbopmaruu. OpHUEHTHUPOBATHCS B TOHATUSAX U
OTepupoBaTh UMHU Ha 0A30BOM ypOBHE, TPUMEHSTH MPHU BHITIOJHEHUN YYCOHBIX 3ajaHUN
U PEIICHUH PACYETHBIX 3aJa4 C ONOPOH Ha aJrOPUTM YUYEOHBIX JAECHCTBUN H3yUEHHBIE
3aKOHBI M TEOPUH: 3aKOH coXpaHeHus Maccsl, Ilepnonnyeckuit 3akon /.M. Menneneena,
*3aKOH TOCTOSHCTBA COCTaBa™, 3aKOH ABOrajipo; aTOMHO-MOJIEKYJIIpHAs TEOpPHs.
CooTtHoCcHUTh 000O3HauYeHUs, KOTOpble UMeroTcs B Tabnuue «llepumonnueckas cucrema
xumuueckux oanemeHtoB [[. 1. MenneneeBa» € 4YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHWMMUYECKHUX DJIEMEHTOB (COCTaB W 3apsl sjapa, oOIIee Yucio
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AJIIEKTPOHOB U PACHIPEIEICHUE UX I10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI; HEOPraHWYEeCKHWE BEIECTBa;
XUMUYECKUE peaKluu (10 YUCIY U COCTaBy YYACTBYIOIIMX B PEAaKIUMU BELIECTB, IO
TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTENEHU OKUCICHHUS XUMHUYECKUX AIIEMEHTOB) C
ONOPOU HA CXEMBI;

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

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IMYHbIX YCIOBUSIX MOCIE
peIBapUTEIHLHOTO 00CYKICHHUS C MEIaroroMm;

BBIYMCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMUMHUYECKOTO 3JeMeHTa 1Mo (opMysie COSAUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMHUYECKON PEaKLMH C
ONOPOU Ha aJTOPHUTM;

MIPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JESITEIbHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, OO0O0OIIeHNe, cHcTeMaTu3alus, KiIacCUu(pUKalUs, BbISIBICHHE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHsS CBOMCTB BELIECTB M XUMHUYECKHX
peaKklMii; eCTEeCTBEHHO-HAy4YHbIE METOJbl IO3HaHUS — HaOJI0JIEHUEe, H3MEpPEHHE,
MOJEIUPOBAHUE, SKCIEPUMEHT *(peasibHbII M MBICIACHHBIN)* T10J PYKOBOJCTBOM
nejarora,

CJIeI0BaTh NpPaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJI0M W J1abopaTOpHBIM
o0opy0OBaHMEM, a Tak)Ke MpaBuiiaM OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIIUSIMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYYESHUIO U
coOupaHuI0 Ta3000pa3HbIX BEHIECTB (BOJOpPOAA W KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OINpPEIETEHHON MACCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA; IIAHUPOBATH
U MPOBOJANTH XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TOMOINIbIO WHIUKATOPOB (JakMmyc, (eHondTanenH, METHIOPAHX U Jp.),
NOATBEPKAAIOIIMX KAaYeCTBEHHBIM COCTaB HEOPraHUYECKHX BEHIECTB (KAYECTBEHHBIC
peakLMK Ha HOHBI) IO PyKOBOACTBOM I1€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHH: XUMHYECKHHU 3IIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHHS, XMMHUYECKas peaKuus,
XUMHYECKas CBS3b, *TEIIOBOM 3 (EeKT peakiuu, MOJIb*, MOJSPHBIN 00BEM, PacTBOD;
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, IEKTPOIUTHYECKAs TUCCOIMAIUS, PEaKUUd HOHHOTO
oOMEHa, KaTalu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTHMBbIE
peakuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTEh, BOCCTAHOBUTEIb,
OKHCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOMNHus, amM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HMOHHAs, MeETa/NIMYecKas), KpHUCTaJUIMYecKas pemérka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMHYECKOM pPEAKLUU™, MpeleibHO JOMyCTHMAs
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
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NPUMEHSTH 3TH OHATHUSA IPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BAaTh 3HAKM W CUMBOJBI ISl (UKCAIIMU Pe3yJbTaTOB HAOIIOACHUH,
coctaBieHusi (GOpMyJl BEIIECTB U yPaBHEHHN XMMHUYECKUX PEaKIIMi, 3aIMUCH JaHHBIX
ycioBuid 3aaa4d. Mcnonb3oBaTe 0003HaueHUs, nuMmeromuecs B [lepuonnyueckoi cucreme
U Ta0JMIEe PacTBOPUMOCTH KHCIOT, OCHOBAaHWWA M COJIEH B BOJAE /JIs BBIOJTHEHUS
3a1aHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHUYECKHX HJIEMEHTOB B
COEAMHEHNAX PAa3JINYHOIO COCTaBa; IPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUM C ONIOPOM Ha ONPEAEIEHUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUIBI
XUMHUYECKON CBsi3U (KOBaJeHTHas, HOHHAs, METAJUIMYEeCKas) B HEOPraHMYECKHX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT U IIEeNOYeH, *TUM KpPUCTAUIMYECKOW PpEeHmETKA KOHKPETHOIrO
BelecTBa*;

packpbiBaTh  cMbici  [lepuommueckoro 3akona J[.MA. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHWMAaHHME: *OMHCHIBATH W XaPAKTEPU30BATH* TAOIUUYHYIO
dopmy Ilepuonnyeckoil cHCTEMBl XMMHYECKHUX JJIEMEHTOB: pa3inyaTh MOHATHUSA
«rnaBHas noarpynmna (A-rpynma)» u «mnobouHas noarpynna (b-rpymnma)», manbie u
0OJpIIME MEPUOBIL; *COOTHOCUTD * 0003HAYEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKON
Ta0JIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKUX 3JIEMEHTOB
(cocTaB U 3apsia g1pa, oOLIee YUCIIO 3JIEKTPOHOB U PACIPEAEICHUE UX MO AIEKTPOHHBIM
COsAM); *OOBICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XMMHUYECKHX
AJIEMEHTOB M MX COEAMHEHUHN B Mpejesiax MajiblX NEPUOJOB U TJIABHBIX MOJTPYII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHMYEeCKHUE BELIECTBA;
XUMUYECKHE peakiuu (10 YKMCIy W COCTAaBYy YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO
TeroBoMy 3G (dEKTy, M0 U3MEHEHUIO CTETIEHEH OKHUCIICHHUS] XUMUYECKHUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOLIME U crienn(UIECKue XUMUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkIasi OMUCAHUE MPUMEPAMH MOJIEKYJSAPHBIX U
VOHHBIX YPAaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIAN C OOPOU HA CXEMBI;

COCTaBJISATh YPAaBHEHUS JJIEKTPOJUTHYECKOM IUCCOLUMALMHU KHUCIOT, IIEJIOYEN U
COJICH; TOJIHBIE M COKpAILIEHHBIE YpaBHEHHUS pEakUUid MOHHOrO OOMEHA; ypaBHEHHS
peaKkuui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'EHETUUECKON CBSI3U MEXKYy BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS;
BO3MOXKHOCTH TNPOTEKAaHUS XHMHUYECKHX MPEBPALICHUN IIOCIE MPEABAPUTEIBLHOIO
00CYX/ICHHUSI C T1eJIaroroMm;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChbl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOI0 3JIeMEHTa Mo (hopMmyse COeTMHEHUS; MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEaKLMH C
OIIOPOM Ha aJIrOpUTM,;

CJIEI0BaTh NPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJ0M W J1abopaTOpHBIM
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o0opyI0oBaHMEM, a Tak)Ke MpaBHiiaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TIOTYYCHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (aMMHUAKA U YTIIEKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKIWU, MOATBEP)KIAIONINE KAdYeCTBCHHBIH COCTAB Pa3IMYHBIX
BEIIECTB. PACIO3HABATh OMBITHBIM TYTEM XJIOPUA- OpOMHUI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHUI-NOHBI, KATHOHBI aMMOHWS I MOHBI H3yYCHHBIX
METAJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB;

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

Temarnueckoe IIaHUPOBAHUE M KOJIMYECTBO YACOB, OTBOAMMBIX Ha OCBOEHHE KaKJIOM TeMbl yueOHOro mpeamera
«Xumus» DdenepanbHON aganTUPOBAHHONW OCHOBHOM 00pa30BaTENBHOW MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs
00y4aromuxcsl ¢ 3aJIepKKON MCUXUYECKOT0 Pa3BUTHSI, B LIEJIOM COBIAJAIOT ¢ COOTBETCTBYIOLIUM pa3zesioM PenepanbHOi
paboueli mporpaMMbl y4eOHOTO TpeaMera «XHUMHs» OCHOBHOW OO0pa3oBaTEIbHOM MTPOrpPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus. IIpu satom OpraHusanus BOpaBe caMa BHOCHTh M3MEHEHHMS B COJEpKaHUE U pacCIpeAesieHHe y4eOHOro
MaTepualia Imo rojgaMm o0ydyeHus, B MOCJIEI0BATEIbHOCTh U3yUYE€HU TEM M KOJIMYECTBO YaCOB Ha OCBOEHHUE KaXJOW TEMBI,
OmpeiesIeHNe OpraHu3aluoOHHbIX (opM 00yueHus U T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUN OIpeeseTCs BHIOpaHHBIM
oOpazoBarenbHOil opranuzauuein YMK, uWHAMBUIYaTbHBIMU TCUXO(DU3NYECKUMH OCOOECHHOCTSIMU KOHKPETHBIX
oOyuaronuxcst ¢ 3I1P, crerneHpio OCBOEHHOCTH UMHU Y4E€OHBIX T€M, PEKOMEHIAIMSAMHU [0 OTOOpY M ajanTaluu y4eOHOTro
MaTepualia 1o XuMHH, npeacTaBieHHbIMU B [losICHUTENIbHOM 3amucKe.

[Ipennaraem 2 BapuaHTa NPUMEPHOIO TEMATUYECKOro TIUIaHUpoBaHUs s oOyuvaromuiics ¢ 3IIP: mepsbiit
MPEANOJIaracT OCBOCHHUE MPOrPaMMBbl B MHKJIKFO3UBHOM KJIACCE; BTOPOMl — B OTJIEIbHOM KJIACCE.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeEMs )
I'Ipumeprle TeMbl, OcHoBHoOe copgepxaHue OCHOBHbIe BUAblI 4eATENbHOCTU
packpbiBalowme JaHHbIN obyuarowmxca

pasgen nporpaMmmbl,
M KONIMYECTBO 4acoB.,
OoTBOAMMOE Ha UX n3yyeHue

Pa3znen 1.IlepBonavyaabHble XUMHYecKHe MOHATHS(20 u)
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Tema 1. Xumus — BaxkHas
o6nacTb ecTeCTBO3HaHUA U
npakTU4ecKkomn
AeATeNbHOCTU YesioBeKa
(54)

MpeoMeT xumun.* Porb XMMUK B XXM3HW YenoBeka. Xumusi B
cucteme Hayk. MeToabl NO3HAHMSA B XUMUK.*

Tena v BewectBa. Pusmyeckne CBONCTBA BELLECTB.
ArperaTHoe cocTosiHMe BellecTB. UncTble BewecTsa U CMeCH.
Cnocobbl pasgeneHus cmecein. PUanyeckne n XumMmnyeckue
aBneHus. MNpusHakn 1 ycnosms NPoOTEKAHUS XMMUYECKMX
peakumn.

3HaKOMCTBO C npaBunamy 6e30nacHoOCTV 1 Npuémamm paboTol
B XMMUYECKOV nabopatopumn.

HOemoHcTpauumn

1. labopaTtopHoe obopyaoBaHue.

2. PasnunyHble BUAbI XMMUYECKOW Nocyabl.

3. O6pasubl BELLECTB.

4. Cnocobbl pasgeneHus cmecer (unbTpoBaHue,
BblNapusaHue, AMCTUNNALNS, XpoMaTorpaduns).
JNaGopaTopHble u npakTuyeckue paboTbl
JlabopamopHbie onbimbi:

OnucaHne hr3nyYecKknx CBONCTB BELLECTB.

PasgeneHune cmecu ¢ MOMOLLbIO MarHuTa.

lNpakmuyeckue pabomai:

Ne 1. JlabopaTtopHoe o6opyanoBaHue 1 npuembl paboTbl C HAM.
MpaBuna 6e3onacHoi paboTbl B XMMu4yeckorn naboparopuu.
Ne 2. O4uncTka 3arpsisHEHHOM NOBapEeHHOM COMn
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PackpbiBaTb CMbICN M3yYaeMbiX MOHATUI C MOMOLLbIO Neaarora.

PackpbiBaTb ponb XvMMun B NPMPOAE U XN3HWN YenoBeka, eé CBA3b C APYrvMM
Haykamu.

PasnnyaTb uncTble BellecTBa U CMecu; OQHOPOAHbIE Y HEOAHOPOAHbIE CMecH;

PasnuyaTb dmsnyeckne n xumMmyeckme sIBNieHns C Onopoi Ha onpeaeneHus.

OnpepensaTtb NPU3HakM XMMUYECKUX peakLnin U YCIOBUSA UX NPOTEKaHUS.

CnepoBaTb NpasBunam nonb3oBaHNA XMMUYECKON MOCYA0N 1 nabopaTtopHbIM
obopyaoBaHueMm, a Takke npaBunam 06paLleHns ¢ XMMUYeCKUMU
BEeLLeCTBaMM B COOTBETCTBUMN C UHCTPYKLMSAMM MO BbIMOSTHEHMNIO
npakTuyeckux paboT noa KoOHTponem negarora.

MnaHnpoBaTthb 1 NPOBOANTE XMMNYECKUIA IKCNEPUMEHT MO U3YHEHUIO U
onucaHuio hranyecknx CBOMCTB BeLLECTB, CNOCOO0B pasaeneHns cMecen
BeLLEeCTB Noj PyKOBOACTBOM negarora ¢ o6cyxaeHmeM nnaHa paboTbl.

Mcnonb3oBaTh Npu BbIMONHEHUM YYEOHbIX 3a4aHni 1 B npoLecce
nccneaoBaTenbCckon AeaTenbHOCTU HayYHO-MONYSPHYI0 nuTepaTtypy
XMMWYECKOro CoAepXaHusi, CnpaBoYHbIe MaTepuansl, pecypcbl NHTepHeTa
noA pyKoBOACTBOM nejarora.

BeicTpavBaTb pa3BépHYTbIE NMCbMEHHbIE U YCTHbIE OTBEThI C ONOPOW Ha
nHpopMaLmio M3 y4ebHMKa 1 CpPaBOYHbIX MaTepUanos, rPPaMoTHO
MCNonb30BaThb U3yYeHHbIN NOHATUMHBINM annapaT Kypca XMMun



Tema 2. BewiectBa
N XMMUYECKUe peaKkuumn
(154)

ATOMBI U MOneKynbl. XUMUYECKNE 3NIEMEHTbI. 3HaKK
(cMBOMbI) XMMUYECKMX 3reMEHTOB. [poCTbIe U CNOXHbIE
BeLlecTBa. ATOMHO-MOSEKYNSAPHOE YYEHNE.

Xumunyeckasn opmyna. BaneHTHOCTb aTOMOB XMMUYECKNX
3MNeMeHTOB. *3aK0oH NOCTOSsIHCTBA COCTaBa BellecTB.*
OTHocuTenbHasa aToMHas macca. OTHocuTenbHas
MornekynspHasa Macca. MaccoBas fONA XMMUYECKOro afieMeHTa
B COEANHEHUN.

Duranyeckne N XMMmmyeckme ABneHns. Xummyeckas peakumsi.
Mpu3Haku 1 ycnoBus NPOTEKAHNS XMMUYECKNX PeaKLUN.
XrMU4yeckre ypaBHeHNs.

TynNbl XMMUYECKNX PeaKLuii (COEANHEHWS, Pa3NOXEHUS],
3amMeLLeHunsl, obmMeHa).

3aKoH coxpaHeHUs Macchbl BELLECTB.

*M. B. JIoMOHOCOB — YY€HbIN-3HLMKNONEeAMNCT.*

HAemoHcTpauum

dusnyeckune siBNeHUs (pactTupaHme caxapa B CTyMKe, KuneHue
1 KOHOEeHcauus Boabl U T. 4.).

XuMunyeckme aBneHnst (ropeHne ceeyu, pasnoxeHne caxapa,
B3aMMOLENCTBME CEPHOWM KUCIOTbI C XNopruaoM 6apws,
pasnoxeHue rugpokcuga meau(ll), B3BammogencTame xenesa c
cepoWn, B3aumoaencTaue xenesa c pactsopom conu meau(ll)).
OnbIT, MNNIOCTPUPYIOLLNIA 3aKOH COXPaHEHUS] MacChl.

JNa6opaTopHble U NnpakTU4eckue paboTbl
JTabopaTopHble OnbIThbI:

Mpumepbl hrsnyeckmx aBneHnn (NnaeneHne Bocka, TasHne
nega).

MprMepbl XMMMYeCKnX SBREeHU (NpokanveaHne MegHon
NMPOBOMOKM, B3aNMOAENCTBME Mena C KNCIOTON).

Mopgenu aToMoB 1 MOneKysn

MpakTnyeckas pabota N23 MNpu3HaKM NPOTEKAHMUS XMUMUYECKUX
peakuumn

BbluncneHnus

— OTHOCUTENBHON MOMEKYNSIPHON MacChl BELLECTB;

— MacCcoBOW JOMNM XMMUYECKOTO anieMeHTa no dopmyne
CoeJUHEHNS.

MpyMeHATb eCTEeCTBEHHO-HayYHblE METOAbI NO3HAHMA (B TOM Yucne
HabnogeHve, MogenMpoBaHue, 3KCNEPUMEHT) U OCHOBHbIE onepauum
MbICIIUTENBHON AeATENBHOCTY (CpaBHEHWE, knaccudukaums) Ansa nsyveHus
BELLECTB U XMMUYECKUX pPeaKLUii C ONMOPO Ha anroputM UIN CXeMy.

PackpbiBaTb CMbICI N3y4aeMbiX NMOHSATUIA U 3aKOHOB U MPUMEHSITb 3TU NOHSATUS
npu oN1caHUmM CBOMCTB BELLECTB U UX NPeBpaLLeHUin C ONOPO Ha MiaH 1
KrnoyeBble CNoBa.

PasnuyaTb hmanyeckme n xummyeckme SBneHns, OObSICHATb UX CYLLHOCTb C
TOYKM 3pEHNS aTOMHO-MOIEKYNISIPHOTO YYEHUS C ONMOPON Ha OnpeaeneHns u
CXEMBI.

OnpenensaTtb NPpU3HaKM XMMUYECKMUX peaKLIMI, YCIIOBUS UX NPOTEKaHWS.

OBDBACHATL CYLLHOCTb (OU3UYECKMX U XUMUYECKUX ABMEHUIA C TOUKU 3pEHUS
aTOMHO-MOSEKYNISIPHOIO Y4EHMWS C UCNONb30BaHNEM BU3yaribHOM OMopbI.

KnaccuduumpoBaTtb xumuyeckme peakuum (Mo YMCny 1 CoCcTaBy pearnpyroLmx
1 o6pasyroLLNXCH BELLECTB) C ONOPON Ha CXEMBbI.

CocTaBnaTte hopMynbl GMHAPHbLIX BELLECTB MO BaNIEHTHOCTU U ONpeaensTb
BareHTHOCTb Mo hOpMyriam BELLECTB C OMOPON Ha anroputM y4e6HbIX
[OENCTBUN.

PacctaBnsitb koahULMEHTbI B YypaBHEHUAX XMMUYECKUX peakuuin C onopom
Ha anroput™M y4eGHbIX OENCTBUIA.

CnepoBatb npaBunam nofb30BaHUS XMMUYECKOW Nocyaon 1 nabopaTopHbIM
obopyaoBaHuneMm, a Takke npasunamM obpalleHns ¢ BellecTsamm B
COOTBETCTBUM C MHCTPYKLMSAMM MO BbINONTHEHUIO NabopaTOPHbIX XMMUYECKMX
ONbITOB MOA KOHTPONEM neaarora.

VMcnonb3oBaTtb Npu BbINMOMHEHUN Y4EOHbBIX 3a4aHUA 1 B Mpouecce
nuccneaoBaTenbCKon AeaTenbHOCTH
Hay4HO-MOMYNSAPHYO NUTEPATYPY XMMUYECKOTO COAEPXaHWs, CNpaBOYHbIE
martepuansl, pecypcbl IHTEpHETa Nog, pyKoBOACTBOM nejarora.

BbicTpavBaTb pa3BE&pHyThle NMCbMEHHbBIE U YCTHBIE OTBETLI C OMOPOK Ha
NHOpMaLMIo U3 y4ebHMKa 1 CrpaBOYHbIX MaTepuarnos, rPaMoTHO
NCMONb30BaTb N3YYEHHbIV NOHATUIHBIA annapaT Kypca XMMum

Pasgen 2. BaxHenwue npeacraBuTeny HeopraHmyeckmx BewecTB (30 4)
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Tema 3. Bo3gyx. Kucnopog.
MoHATMe 06 okcuaax
(54)

Bo3gyx — cmech rasos. CoctaB Bo3gyxa.

Kncnopog — anemeHT 1 npocToe Belle-

ctBo. O30+ — *annoTponHas moandurkaums kucnopoga.®
HaxoxgaeHue kucnopoga B npupoae, usndeckune

N XMMUYECKNE CBOMCTBA (peakLUmm OKUCIIEHUS], TOPEHME).
YcnoBusi BO3HUKHOBEHUS U NpeKpaLleHust ropeHus. MNMoHaTrne
00 okcmpax.

*Cnocobbl nony4eHns kucropoaa B naboparopum u
npombiwneHHocTu.” MNprumMeHeHne knucnopoaa. Kpyrosopot
Kvcrnopoga B Npupoae.

*TennoBon acpeKT XMMMUYECKON peakuun, MOHATME O
TEPMOXMMUYECKOM YpaBHEHUW, 3K30*- N SHOOTEPMUYECKNX
peakuusx.

*Tonnueo (HedTb, Yronb U MeTaH). 3arpasHeHne Bo3ayxa,
cnocobbl ero NpegoTBpaLLeHns. YCuUneHne napHMKOBOro
achdekTa, paspyLueHme 030HOBOro cros.*

HdemoHcTpauum

B3anmogerictBue cdocopa, cepbl 1 xenesa ¢ KUCIopoaoMm
(BO3MOXHO MCNOMb30BaHNE BUAEOONbLITOB).

OnpepeneHne cogepXxaHns KUCIopoaa B BO3ayxe.

OnbITbl, AEMOHCTPUPYIOLLME YCNOBUS BO3HUKHOBEHUS U
npeKkpaLLeHnsi ropeHUst.

JNabopaTopHble u npakTuyeckue paboThbl
JTabopaTopHbIii ONbIT:

O3sHakomneHune ¢ obpasuamm OKCMOoB.
MpakTnyeckas paboTa:

Ne 4. Mony4eHne kMcnopoaa, n3yydeHne ero CBOMCTB.

Bbluncnenus
— MOJEKYNApPHON MacChl KUCOpoAa 1 030Ha Ha OCHOBaHUK
aTOMHOM MacChbl XMMUYECKOro arieMeHTa
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PackpbiBaTb CMbICI M3y4aeMbIX MOHATUIA U MPUMEHSATb 3TW NMOHATUSA NPU
ONMCaHnM CBOWCTB BELLECTB M UX MPEBPALLEHUI C UCTMIONb30BaHNEM
OMOPHBIX CIOB U KIULLE.

XapaktepusoBaTb (ONUCLIBaTb)c 0nopoll Ha NAAH, CXeMY, KPAMKYIO 3aNUCh
COCTaB BO3ayxa, husmyeckme n XmMmmnyeckne CBOMCTBa Kucnopoaa, cnocobbl
€ro NonyyYeHus, NPUMMEHEHNE N 3Ha4YeHne B MPUPOAE U XU3HWN YenoBeKa.

CpasHusamb peaKkyuu 20peHuUsi U MedsIeHHO20 OKUCIIeHUSI C
npegBapuTenbHbIM 00CYXAEHNEM NapameTpoOB CPaBHEHNS.

Cobupatb npmbopbl ANs Nony4eHns Kucrnopoaa (BbITECHEHMEM BOAbI U
BO3ayxa).

Pacno3HaBaTb OnbITHBIM NYTEM KMCIOPOZ, NoA, KOHTPONeM neaarora.
Mcnonb3oBaTb XMMUYECKYHD CUMBOSUKY A1 COCTaBNeHMs (oOpMyn BELLECTB,
MOIEKYNAPHbLIX YPaBHEHUA XMMUYECKMX peakLmin C y4acTUem KMCropoaa.
OBBACHATL CYLLHOCTb 3KONOrMYeCcknx Nnpobnem, CBA3aHHbIX C 3arpsi3HEHNEM

BO3ayxa.

CnepoBartb npasunam 6e3onacHon paboTbl B nabopatopun Npu MCNosb30BaHUM
XMMUYECKOM Mocyabl M 060pyAoBaHUsS MO KOHTPOSEM Meaarora, a Takke
npaBunam obpaLLeHnsl C ropYMMK BELLLECTBaMM B ObITy.

MnaHvpoBaTb 1 OCYLLECTBNATL HA NPAKTUKE XMMUYECKNE SKCMIEPUMEHTHI,
npoBoauTbL HabnNaeHNs, AenaTh BbIBOALI MO pe3ynbTatamM aKCnepuMeHTa
noA, pyKkoBOACTBOM neparora.

Y4yacTBOBaThb B COBMECTHOM paboTe B rpynne.

Vcnonb3oBaTtb Npuy BbINOSIHEHMU Yy4EOHbIX 3aA4aHui 1 B NpoLecce
nccneaoBaTenbCKon AeATeNbHOCT HayYHO-MONYSPHYIO nuTepaTtypy
XMMMWYECKOro COAEpXaHusi, CnpaBoYHbIe MaTepuansl, pecypcbl IHTepHeTa
noz, pykoBOACTBOM nejarora.

BeicTpavBaTtb pa3BépHyTble NMMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOW Ha
NHpopMaLIMIo U3 y4eBHMKa 1 CNPaBOYHBLIX MaTEPMarnoB C OMOPOW Ha NNaH,
rPaMOTHO UCMOMNb30BaTL U3YYEHHbIVM MOHATUMHBIV annapaT Kypca XuMum



Tema 4. Bopopoga.
MoHATHMe o KucnoTax
n conax

(54)

Tema 5. KonnyectBeHHbIe
OTHOLLEHUSA B XMMUMN
(4 4)

Booopon — anemMeHT 1 nNpocToe BellecTBo. HaxoxaeHve B
npupoae, husnyeckne 1 XMmmnyeckne cBoncTea (Ha npumepe
B3aMMOZEeNCTBUA C HemeTannamm 1 okcuaammu MeTansos),
npuMeHeHue, *cnocobbl nonyyeHus.*

MoHATME O KMUCMNOTax U ConsiX.

HOemoHcTpauumn

MonyyeHwne, cobupaHme 1 pacno3HaBaHve Bogopoaa.
"opeHne Bogopoaa.

BsanmogerictBue Bogopoaa ¢ okcugom meau(ll).

JNlaGopaTtopHble u npakTuyeckmne paboTbl
JTaBopaTopHbI ONbIT:

B3aumopeincTeme KUCIOT ¢ MeTannamu.
MpakTuyeckasn pabota:

Ne 5. Mony4yeHne Bogopoaa, U3yvyeHne ero CBOMCTB.

Bbluncnenus
— MONEKYNspHON Macchbl BELLLECTBa HA OCHOBaHUM aTOMHOW
MacCbl XMMUYECKMX 3NIEMEHTOB

KonuuectBo Bellectsa. Monb. MonsapHasa macca. 3akoH
ABoragpo. MonsipHbIi 06BbEM rasoB. Pacyétbl N0 XMMUYECKUM
YPaBHEHMSAM.

HOemoHcTpauus
O6Gpasubl BeWwecTB KONMYecTBOM 1 MOsb.

BbluncneHus

— 0O6bEMa, KonmyecTBa BeLeCcTBa rasa no ero U3BeCTHoOMy
KONMM4YecTBY BeLLEeCTBa UNn oobEMy;

— 0OBEMOB ra3oB Mo YpaBHEHMWIO peakLun Ha OCHOBE 3aKOHa
00BbEMHbBIX OTHOLLEHUI Fa3oB
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PackpbiBaTb CMbICI M3y4aeMbIX MOHATUIA U MPUMEHSATb 3TW NMOHATUSA NPU
ONMCaHnM CBOWCTB BELLECTB U UX NMPEBPALLEHWIA.

XapakTepusoBaTb (onuckiBaTb) U3NYECKME Y XMMUYECKME CBOCTBA
BOOOpOAA, Cnocobbl ero Nony4YyeHusl, NpMeHeHNe ¢ ONOPOK Ha MNnaH,
KpaTKyl 3amnucb, CXEMY.

CobupaTb npubop Ans nony4yeHns BOAOPOAA C UCNONb30BaHUEM BU3YyaribHON
onopsl

Mcnonb3oBaTb XMMUYECKYI0 CUMBONWKY ONA COCTaBneHns (hopMyrn BELLECTB,
MOIEKYNAPHbIX YPaBHEHU XMMUYECKMX peakUmi ¢ yyacTem Bogopoaa C
OMopOoW Ha anropuTMm.

CnepoBaTb npaBunam 6e3onacHoi paboTel B nabopaTtopum npu
MCMONb30BaHUN XMMUYECKOW Nocyabl 1 060pyA0BaHNSA Mo KOHTPONeEM
neparora., a Takke npasunam o6paLleHnsi ¢ roprYMMK BeLecTBamn B ObITy

MnaHnpoBaTh 1 OCYLLECTBNSATb Ha NPAKTUKE XMMUYECKNE IKCIEPUMEHTBI,
npoBOAMTb HAabnAeHNs, AenaTb BbIBOAb! MO pesynbTaTtam 3KCnepumeHTa nog
PYKOBOACTBOM Negarora ¢ obcyxaeHnem nnaHa paboThbl, C NCNonb30BaHNEM
KruLue.

Y4yacTBOBaTh B COBMECTHOM paboTe B rpynne.

MnaHupoBaThb 1 OCYLLECTBNSATE HA NPaKTUKE XUMUYECKNE SKCIEPUMEHTHI,
NpoBoAMTL HAbMAEHNSA, AenaTb BbIBOALI MO pe3ynbTaTtam 3KCNepMMEHTa.

Y4yacTBOBaTb B COBMECTHOM paboTe B rpynne

PackpbiBaTb CMbICI U3y4aeMblX MOHSATUIA U MPUMEHSATL 3TU NMOHATUS, a Takke
N3yYeHHble 3aKOHbI U TEOPUU ANS PELUEHNs PaCYETHbIX 3a4ay C NOMOLLIbIO
neparora.

BbluncnaTe MONAPHYO Maccy BeLLEeCTB; KONMYeCTBO BeLecTBa, 00bEM rasa,
Maccy BelllecTBa C onopon Ha obpasel, Ha hopmynbl;

MpoBoANTbL pacyéTbl MO ypaBHEHUSM XMMUYECKNX peakuuii ¢ ornopon Ha
obpaseL, anroput™m y4ebHbIX AEeNCTBUIA: KONUYecTBa, o6bEéma, Macchl
BeLLlecTBa N0 U3BECTHOMY KONMMYECTBY, 0OGBbEMY, Macce peareHToB Unn
NPOAYKTOB peakumu.

BbicTpavBaTh pa3BépHyTble MMCbMEHHbIE N YCTHbIE OTBETbI C OMOPOWA Ha UH-
dhopmaumio n3 yuebHuka u cnpaBoYHbIX MaTeprarnos, rPamMOTHO NCNOMb30BaTh
N3y4YeHHbIN MOHATUMHBIN annapar Kypca XuMumn ¢ NOMOLLbIO nejarora.



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

Bopga, ee coctaB, CTpoeHne, Monekynbl. Puanyeckune
CBOWCTBA BOAbI. *AHanN13 1 CMHTE3 — MeTOAbl N3y4YeHUst
cocTaBa BoAbl.*

XuMunyeckume CBOMCTBa BOAbI

(pasnoxeHue, peakuuy ¢ HaTPUEM, OKCUAOM KarbLus,
oKCuaoMm cepbl 1V .

CoctaB ocHoBaHuiA. [oHATNE 06 nHAMKaTopax.

*Bopaa kak pactBoputenb.* PacTtBopbl. *PacTBOpuMOCTb
BellecTB B Boge.*

*HacbllweHHbIe 1 HeHachblLeHHbIe pacTBopsbl. * MaccoBas aons
BeLLEeCTBa B pacTBOpE.

*Ponb pacTBOPOB B NPUPOAE U B XXM3HW YenoBeka.
KpyrosopoT Boabl B npupoae.* 3arpsisHeHne npupoaHbIX BOA.
OxpaHa 1 o4ncTka NpMpPoaHbIX BOA.

HemoHcTpauumn

OneKTponu3 BoAbl; CUHTE3 BOAbI; B3aMOAENCTBME BOAbI C
MeTannamu (Na, Ca) (BO3MOXHO UCMONb30BaHWe
BMAeomMaTepunarnos).

PacTtBopeHune BeLecTB C pasnnyHon pacTBOPUMOCTBIO.
MccnengoBaHne pacTBOPOB KUCHOT M LLESOYEN C MOMOLLbIO
VHANKaTOPOB.

JlabopaTopHbie 1 npakTuyeckme paboThbl

MpakTnyeckasi paboTa:

Ne 6. NpuroToBneHne pacTBOPOB C ONpPeaESIEHHON MacCoBOM
[ornen pacTBOPEHHOroO BeLlecTBa.

BbluncneHus
— C UCNONb30BaHNEM MOHATUSA «MaccoBas 4O BELLLECTBA B
pacTBope»

30

PackpbiBaTb CMbIC M3yYaeMblX MOHATUIA U NPUMEHSATbL 3TU MOHATUSA NpK
OMnMcaHUM CBOWCTB BELLECTB M NX NpeBpaLLeHnii C MoMOoLLbIo Neaarora.

XapaktepusoBaTtb u13nyecKkme n XMMuyeckne CBOMCTBA BOAbI, €€ posb Kak
pacTBopuTensi B NpPUPOAHbIX MPOLeCccax C ONOPOM Ha MriaH U CXemy.

CocTaBnATb ypaBHEHUSA XUMUYECKMX peakumil C y4acTMeM BOAbl C ONOpoK Ha
cXemy.

OBBACHATL CYLLHOCTb 3KOMNOrMYecknx npobrnem, CBA3aHHbIX C 3arpsa3HeHnemM
NPUPOAHbIX BOA, CNOCOGbI O4YMCTKM BOAbI OT NPpUMECe, Mepbl MO OXpaHe BOA,
OT 3arpsi3HeHNs nocne npeaBapuTeNIbHOTO CTPYKTYPMPOBaHWUA MaTtepuana.

MnaHnpoBaTh 1 OCYLLECTBAATL HA NPaKTUKE XMMUYECKNE SKCNEPUMEHTHI,
NpPoBOAUTL HabnoAeHWs, AenaTtb Bbl-

BOAbl MO pe3ynbTaTaM 3KCnepuMeHTa Nod KOHTPoneM negarora, ¢
MCMonb30BaHNEM KruLle.

CneposaTb npasunam 6esonacHon paboTbl B nabopatopum npu
NCMONb30BaHUN XMMUYECKOW NOoCyabl 1 060pyA0OBaHNSA MO KOHTPOrneM
neparora.

MpoBoANTL BbIYMCIIEHNS C NPUMEHEHNEM MOHATUA «MaccoBas 0N BelecTsa
B pacTBOpe» C ONOpor Ha opMyrbl.

Mcnonb3oBaTtb Npu BbINOMHEHUN Y4ebHbIX 3a4aHUiA 1 B npoLecce
nccrnepoBaTenbCKon AeATeNbHOCTN HayYHO-NONYNAPHY0 NuTepaTypy
XMMUWYECKOTrO cofepXaHuns, CnpaBoYHble Matepuansl, pecypcbl VIHTepHeTa
nof, pyKoBoACTBOM nejarora.

BbicTpavBaTh pasBépHyTble NMCbMEHHBIE N YCTHBIE OTBETLI C ONOPOK Ha
nHOpPMaLMIo N3 y4ebHKKa 1 CrpaBOYHbIX MaTepuanos, rPaMoTHO
MCMONb30BaTb U3YYEHHbIV NOHATMIHBIA annapaT Kypca XMMuu rnocrne
npeaBapuTENbHOrO CTPYKTYPUMPOBaHMS Matepuana



Tema 7. OCHOBHBbIe Knaccbl
HeopraHn4yeckux
coeauHeHun

(11 4)

Knaccudukauusa HeopraHu4eckux coeauHeHun.

Okcnpbl: cocTaB, Krnaccudukaumsi (OCHOBHbIE, KUCMOTHbIE,
*amdoTepHble, HeconeobpasytoLLme Ha NpUMepe okcuaa
yrnepoga Il v okenpa asora ll, HomeHknatypa. lNonyyexune*
OKCWOB (B3aMMoeincTBME C BOAOMN, KACOTaMU, LiiesiodamMm).
OcHoBaHus: cocTa, knaccudukaums (LLenoym n
HepacTBOpPMMbIE OCHOBaHUSI), HOMEHKNaTypa.

Kuncnotbl: cocTas, knaccudukaums, HOMeHKNaTypa,
u3nMYecKme n XMMmn4eckme CBONCTBa (B3anMoaencTBme ¢
OCHOBHbLIMW OKCMZA@MU COMsIMU Ha NpUMepPe COMSIHOM U
CEepHOW KMCNOT), *cnocobbl nonyyeHns.” Pag akTMBHOCTU
MeTansnos.

Conu (cpegHue): HomeHknaTtypa, *cnocobbl Mony4yeHus™,
B3aMMOAENCTBME COren ¢ meTannamm, Kucrotamm,
Lerno4yamm 1 ConsamMm.

"eHeTuyeckas CcBA3b Mexay Krnaccamy HeopraHU4ecKmx
coeavHeHni. F'eHeTuyeckune pagpl. MNMoHsaTME 06 aMOTEPHbIX
rMapoKCMaax Ha NpuMepe LMHKa U antoMnHus. Xummnyeckue
CBOWCTBA - B3aUMOZENCTBUE C KUCIIOTaMU U LLieNoYaMu.
PasnoxeHve npn HarpesaHuw.

HemoHcTpauum

O6Gpasubl HEOPraHNYECKNX BELLECTB pasnMyHbIX KNaccoB.
B3anmogericTBue pactBopa CepHOM KMCNOThl C OKCUAOM
megu(ll).

Peakuna HenTpanusaumm.

BblTecHeHVe ogHoro metanna apyrim us pactsopa cosu.

JlaGopaTopHble u NnpakTuyeckne paboTbl

JTaBopaTopHble onbITbI:

B3anmopgencTeme KUCNOT ¢ MeTannamu.

Mony4eHne HepacCTBOPMMbIX OCHOBAHWI.

B3anmopgenicTBue HepacTBOPUMbIX OCHOBAHMWIN C KUCNOTaMMU.
PasnoxeHne rugpokcmaa meau(ll) npy HarpesaHun.
MpakTnyeckas paboTa:

Ne 7. PelwleHne akcnepumMeHTanbHbIX 3a4a4 rno reme
«OCHOBHbIE Kacchl HEOPraHNYECKUX COEANHEHNIY.

BbluncneHnus
— M0 YpPaBHEHUSIM XMMUYECKMX peakLmi

OmnpeneneHne OCHOBHBIX KJIaCCOB HEOPIraHUYECKUX COCTUHEHHI MO a0I0HYy.
CocTaBieHHE CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPraHUYECKHX COEIUHEHUH Ha
OCHOBE OIIPE/ICJICHNUSI.

CocrapieHne GpopMys1 OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX COSANHEHUH M Ha3bIBAaHUE
UX 110 MEXyHapOAHOH U TPUBHAIFHOH HOMEHKIIAType C UCIIOIb30BAHHEM
OIIpe/eNICHNs U TaOIUIIBI PACTBOPHMOCTH.

KnaccupunupoBanne n3ydaeMbIX BEIIECTB [0 COCTAaBY U CB0LCMEaM C OTIOPOH Ha
OIIPE/ICJICHNS, CXEMBI M TAOJIHILy PAaCTBOPUMOCTH.

CocraBieHne TaOIUIIbI TEHETHYECKUX PSIJIOB M CXeMBbl «[ eHeTn4eckast B3anMOCBSI3b
OCHOBHBIX KJIACCOB HEOPraHMYECKHX COSITUHEHHUID 10]] PyKOBOJICTBOM Ieaarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUUECKHX CBOMCTB
U3Y9IEHHBIX KITaCCOB, TPYIIN BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIb30BaHUEM
cxeMslI «'eHeTHYIecKast B3aMMOCBSI3b OCHOBHBIX KJTACCOB HEOPTaHUIECKHX
COCIMHEHHUIT» 1OJ] PyKOBOACTBOM Hearora.

CocraBieHHe MOJIEKYJSIPHBIX yPaBHEHUH PeakIui, MILTIOCTPHPYIONNX XUMHIESCKHE
CBOICTBa U3YUEHHBIX KJIACCOB U CNOCOObI NOTYYeHs BEIIECTB U3YYEHHBIX KIIaCCOB,
TPYIII, a TAKKe MOJATBEP)KAAIOIINX ICHETHUECKYIO B3aUMOCBSI3b MEXy HUMH, C
OIopoii Ha BepOATIbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OMOPHI.

CocraBieHHe MOJIEKYIISIPHBIX YPaBHEHUH PeakLuii 1o cXxeMaM ¢ NpeaBapUTENbHBIM
00CyXIIeHHeM BBIOOpa pearnpyIomuX BEIEeCTB.

Brrancnenne mo ypaBHEHHSIM XHMHUYECKIX PEaKIUi KOTHIECTBA, 00bEMA, MacCh
BEII[ECTBA TI0 KOJIMUYECTBY, 00BEMY, MAacCe PEareHTOB MM IPOLYKTOB PEAKIINH 110
AITOPUTMY.

IInannpoBaHue 1 OCyIIECTBIICHNE Ha IIPAKTUKE XUMUYECKOTO IKCIIEPHUMEHTa 1
HaOJIIO/ICHNS T10]] PYKOBOACTBOM YUHUTEIIS.

®dopmynpoBaHUe BBIBOJIOB M0 Pe3yJIbTaTaM SKCIEPUMEHTa C HCIO0JIb30BaHUEM
OTIOPHBIX CIIOB.

DopmynpoBaHUE C TOMOIIBIO MEAr0ra U BBHITTOITHEHHE NIPABUI O€301IacHON paboTHI B
71a00paTOPHH NPH UCIONIB30BAHUN XUMHIECKOH MOCYABI B 000pyJOBAHUSL.
Hcnonp30Banue Ipy BBHIIOMHEHNN YIeOHBIX 3aJaHIN U B IIpoLiecce
HCCIIeI0BATEIbCKON JIEITEIFHOCTH HAyYHO-TIONYJISIPHON JINTEPaTyphl XUMHIECKOTO
COZIepKaHMs, CIIPAaBOYHbIE MaTepHallbl, pecypcsl VIHTepHeTa, ocymecTBIeHIE BBIOOpa
MO/ PyKOBOJICTBOM II€Iarora.

BeicTpauBanue pa3BEpHYThIX IMCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
UH(pOpPMaLUIO U3 y4eOHHKA U CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHOE HCIIOJIb30BaHUE
U3Y9IEHHOTO NMOHATUIHOTO amnmapaTa Kypca XMMHH C HCIOJIb30BaHUEM IIJIaHa,
OIIOPHBIX CIIOB, AIITOPUTMA.

Pasgen 3. Nepuoaunyecknn 3akoH u NMepuognyeckasa cuctema xmmm4yecknx anemeHtoB 1. U. MeHgeneesBa.
CtpoeHue atTomoB. XuMmmnyeckas cBsisb. OKUCNUTENbHO-BOCCTAaHOBUTESbHbIE peakumm (15 Y)
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Tema 8. MNepuoaunyecknm
3akoH u MNepunoaunyeckasn
cucTemMa XMMUYeCKUX
3N1eMeHTOoB

0. . MenpeneesBa.
CtpoeHue atoma (7 4)

MepBble NONbITKX KrnaccuuKkaumm XMMUYECKNX 3rIEMEHTOB.
MoHsTME O rpynnax CXo4HbIX ANIEMEHTOB (LLEeNOYHbIE 1
LLIeNOYHO3eMENbHbIE MeTanMbl, ranoreHbl, MHEPTHbIE rasbl).
*OnemMeHTbI, KoTopble 06pasytoT

amdoTepHbIe oKkeuabl U rapokeuabl.*

Mepuognuecknii 3akoH un Neproanyeckas cuctema
xumundeckunx anemenToB 1. . Mengeneesa. Nepuoabl,
rpynnbl, NOArpynnbl. OU3MYECKUIn CMbICIT NOPSAKOBOrO
HOMepa areMeHTa, HOMepOoB Nnepuoaa 1 rpynnbl.

CTtpoeHnne aTomoB. CocTaB aTOMHbIX aep. *M3oTonbl.*
OnekTpoHbl. CTpoeHMe 3NEKTPOHHBLIX 060N0YEK aTOMOB
nepsbix 20 XMMMYeCKNx anemeHToB epnogmnyeckon cuctemMbl
0. N. MeHgeneeBa.

XapaKkTepucTuka XMMUYECKOro arieMeHTa no ero nosioXXeHuo B
Mepuognueckon cucteme . . MeHpeneesa.
*3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB S/1IEMEHTOB MarblX
NepuoaoB M rMaBHbIX MOArPYNM B 3aBMCUMOCTM OT aTOMHOIo
(nopsigkoBOro) Homepa.*

*3HaueHue Mepuognyeckoro 3akoHa u Neprogmnyeckon
CUCTEMbI XUMWYECKUX 3NIEMEHTOB NS Pa3BUTUS HAYKn 1
npaktukn. . . MeHgenees — y4éHbIn, negaror u
rpakgaHuH.*

HOemoHcTpauumn

KopoTtkoneprogHas v gnvuHHoneproungHas opMbl
Mepuognyeckon CUCTEMbI XUMUYECKUX SNEMEHTOB

0. N. MeHpeneeBa.

O3sHakomreHune ¢ obpasuamm MeTannoB 1 HeMeTarnsoB..

JNlaGopaTtopHble u npakTuyeckne paboTbl

JTaGopaTopHbI ONbIT:

B3aumopenicTBme rugpokcuaa umHKa ¢ pactBopamm KUCIOT U
Lerno4en
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PackpbiBaTb CMbICIT TEPUOANYECKOrO 3aKOHa Mo, PyKOBOACTBOM neaarora.

MoHMMaTb CyllecTBOBaHWE NEPUOANYECKON 3aBUCMMOCTM CBOMCTB
XUMUYECKNX SNEMEHTOB (M3MEHEHNE PafMycoB aTOMOB U
3NEeKTPOOTPULLATENBHOCTU) U X COEAUHEHMWI OT NONOXEHUS B
NepuonYecKon CUCTEME U CTPOEHNS aToMa C UCMONb30BaHNEM CXEM U
Tabnuu,

YcTaHaBnmBaTh CBsI3b MeXAy MOMOXEHNEM 3fIeMEHTa B NepPUoanYecKomn
CUCTEME U CTPOEHMEM €ro aToma (CoCcTaB 1 3apsa sgpa, oduee yncno
3MNEKTPOHOB U pacnpeneneHme ux no aeKTPOHHbIM CrosM) no obpasuy.

MporHo3mpoBaTb XxapaKkTep N3MeHEeHUs1 CBONCTB 3J1IEMEHTOB M UX COeOUHEHMN
no rpynnam n nepuogam Neprnoanyeckoi cMCTEMbI C MOMOLLIO Nejarora.
XapaktepusoBaTb XMMUYECKME 3NIEMEHTbI NEPBbLIX TPEX NEPMOAOB, Kanus,
Kanbums no ux nonoxexuto B MNepmnogunyeckon cnucteme . N. Mengeneesa.

CneposaTb npasunam 6esonacHon paboTbl B nabopatopum npu
NCMNOMb30BaHUN XMMNYECKOM Nocyabl 1 060pyaoBaHUSA nog KOHTpornem
neparora.

BbicTpavBaTtb pasBEépHyTble MMCbMEHHbIE U YCTHblE OTBETbI C OMOPOW Ha
MHopMaLmio U3 y4ebHMKa U CnpaBOYHbIX MaTepuanos, rPamMoTHO
MCMONb30BaTb U3YYEHHbIV NOHATUMIHBIA annapaT Kypca XMMuK rnocrne
CTPYKTYPYPOBaHMA Matepuana Cc UCMonb30BaHNEM KNuLLe.

Wcnonb3oBaTh Npu BbIMNOMHEHUM YYEOHbIX 3a4aHnii TEKCThbI y4ebHMKa nocne
CTPYKTYpPMUpOBaHUSA MaTepuana, cnpaBoyHble MaTepuans! ([epruoguyeckyto
cuctemMy xummnyecknx anementos 1. . MeHgeneesa, Tabnuuy
pPacTBOPUMOCTU KUCIIOT, OCHOBAHWIA U CONeEN B BOAE, SNEKTPOXUMUYECKUI
PSiA HanNpPsPKEeHUn MeTanmnos).

Mcnonb3oBaTtb Npu BbINOIHEHUN Y4EOHbIX 3a4aHWUIA 1 B Mpouecce
nccneaoBaTenbCKon AeATeNbHOCT HayYHO-MOMNYISIPHYO nuTepaTtypy
XMMMWYECKOro COAepXKaHusi, CnpaBoYHble MaTepuansl, pecypcbl IHTepHeTa
nop, pykoBoACTBOM nejarora



Tema 9. Xumunueckas cBsi3b.
OkucnuTtenbHo-
BOCCTaHOBUTESIbHbIE
peakuum

(84)

9 KVIACC

*aﬂeKTDOOTpMLlaTeJ'IbHOCTb* aTOMOB XMMUYECKUX 3JIEMEHTOB.

XumMmnyeckas cBA3b (MOHHas!, KOBaneHTHas nonspHas 1
KOBareHTHasi HenonspHas).

CreneHb okncneHus.
OkucnutenbHo-BoccTaHoBUTENbHbIE peakuun (OBP).
MpoLecchbl okncneHns n BocctaHoBneHusa. OkucnuTenu n
BOCCTaHOBUTENMW.

HAemoHcTpauum
OKUCNUTENBHO-BOCCTAHOBUTEbHbIE peakuunn: ropeHue,
peakuun pasnoXeHusl, COeAUHEHUS!

(2 4 B HEemt0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

PackpbiBaTb CcMbICN M3y4aembix MOHATUI NOA PYKOBOACTBOM Neaarora.

Onpegensite BUA XMMUYECKOWN CBSI3WN B COEAUHEHUN C UCMOMb30BAHNEM CXEM.

Onpegensite CTeneHb OKUCNEHNS XMMUYECKOro afiemMeHTa no dhopmyrie ero
COeAMHEHMS C UCMONb30BaHNEM anroputMma.

OnpepensTtb 9NeMeHT (BELEeCTBO) — OKUCIUTESb N 3NEMEHT (BEeLecTBo) —
BOCCTaHOBUTENMb.

OBBACHATL CYLLHOCTb NPOLECCOB OKUCIIEHUS U BOCCTAHOBIEHWS.

CocTaBnaTb 3NEKTPOHHbIM BanaHc ¢ y4ETOM Yncna OTAAHHBIX U NMPUHSATBIX
3MEKTPOHOB.

CocTaBnaTb ypaBHEHWE OKNCNNTENbHO-BOCCTAHOBUTENBHON peakummn no
anropuTMmy pasbopa OKMCAMTENbHO-BOCCTAHOBUTENBHOW peakLumm.

Mcnonb3oBaTb Npy BbINOMHEHNW y4eOHbIX 3a4aHni TEKCTbl y4ebHrKa nocne

CTPYKTYPUpPOBAHUS MaTepuana, cnpaBoyHble MaTepuanbl (Teproanveckyto
cuctemy xmuMmmdeckunx anementoB [1. 1. MeHgeneesa, Tabnuuy pactBopMmMoCTy
KUCMOT, OCHOBAHWI 1 CONew B BOAE, ANEKTPOXMMUYECKUI pag HanpsKeHui
MeTarnmnos).

MpumepHbIe TEMBI,
packpbiBalowwne JaHHbIN
pasgen nporpammeil,

M KONU4YeCTBO 4acoB.,
OTBOAMMOE Ha UX U3y4veHune

OcHoBHOe copepxaHue

OCHOBHbIe BUAbl AeATerIbHOCTU
obyvarowmxca

Pazpen 1. BewecTBo 1 Xumuyeckue peakumm (17 4)
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MNoBTopeHue u yrnyoneHue
3HaHMM OCHOBHbIX pa3fenos
Kypca 8 knacca

(54)

Mepuognyeckunin 3akoH. Nepuoagmyeckas cuctema XMMM4ecKnx
anemeHToB [1. N. MeHgeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTU B UBMEHEHUWN CBOWCTB XMMUYECKUX SIEMEHTOB
nepBbIX TPEX NEPUOJOB, Kanusi, KanbLuUs U NxX

COeaMHEHWIN B COOTBETCTBUU C NMONOXEHMEM 3IEMEHTOB B
nepvoan4eckon cucteme U CTPOEHMEM UX aTOMOB.
Knaccudmkauusa n HomeHknaTypa HeopraHM4eckmx BeLLEeCTB
(mexxgyHapogHas v TpuBManbHas). XumMmmnyeckue CBOMCTBa
BELLECTB, OTHOCALLUXCH K Pa3NMYHbIM Kraccam HeopraHu4eckmx
CcoeaMHEHWN, NX reHeTnYeckasi CBsi3b HEOPraHNYeCKUX BELLECTB.
CTpoeHue BellecTBa: BUAbI XMMUYECKON CBSA3M U TUMbI
KpUCTannm4eckmnx peléTok. *3aBMCMMOCTb CBOWCTB BELLECTB OT
WX CTPOEHus.*

HAemoHcTpauum

1. Mopenwu kpucTannnyecknx peLuéTok HeopraHM4ecknx BeLecTB.

2. KopoTtkoneprogHas v AgnvuHHoneprnoaHas opmel
Mepuoanyeckon CUCTEMbI XUMUYECKNX 3NIEMEHTOB
0. N. MeHgeneeBa

XapakTepnsoBaTb XMMUYECKNE 3NEMEHTbI NepBbiX TPEX NEPUOAOB, Kanus 1
Kanbuums no ux nonoxeruto B Nepnoanyeckon cucteme
[. . MeHgeneesa Cc oNopow Ha anropuTM.

KnaccuduumposaTtb 1 Ha3biBaTb HEOPraHNMYeckne BeLecTBa U3yYeHHbIX
KIaccoB € OMopoW Ha cxemy, Tabnuy pacTBOPUMOCTY.

OnvcbiBaTh 0OLIME XMMUYECKNE CBOMCTBA BELLLECTB PasnMYHbIX KNaccos,
noATBepXaaTb CBOMNCTBA NMpUMepamMyn MOMNEKYNAPHbIX YpaBHEHUN
XMMUYECKNX peakLmii C ONMOPON Ha CXemy.

OnpepensTb BUA XMMUYECKOW CBA3M U TUN KPUCTANNNYECKON PeLLETKM
BeLLeCcTBa C ONOpON Ha CXxemy.

MporHo3npoBaTb CBOMCTBA BELLECTB B 3aBUCHMOCTMN OT UX CTPOEHWS nocne
npeaBapuTenbHoro pasbopa.

BeicTpanBaTb pa3BépHyTble NMCbMEHHbIE 1 YCTHbIE OTBEThI C OMOPOW Ha
nHopMaLmIo 13 y4ebHuKa 1 CnpaBoYHbIX MaTepuanos, rPaMoTHO
NCMNONb30BaTb U3YYEHHbIV NOHATUIHBIA annapaT Kypca XMMuu.

Mcnonb3oBaTb Npu BbIMONHEHNW Y4eOHbIX 3a4aHniA 1 B npouecce
nccnenoBaTenbCKon AeATENbHOCTN Hay4HO-NONYNSAPHYIO nuTepaTypy
XMMWYECKOro cofepXaHusl, CrpaBoyHble MaTepuansl, pecypchbl
WHTepHeTa nog pykoBOACTBOM Mneaarora.

Tema 1. OcHOBHble
3aKOHOMEPHOCTHU
XMMMUYECKUX peakuun
(44)

Knaccudukaumsa XMMU4ecknx peakumi no pasnnyHbiM npusHakam
(no uncny n cocTasy y4acTBYIOLLMX B peakLum BELLECTB, *no
TennoBoMy 3peKTy, N0 USMEHEHNIO CTENEHEN OKUCIEHUS
XMIMUYECKMX 3EMEHTOB, N0 06paTUMOCTH, NO Y4acTuio
kaTanusaropa).*

*OK30- 1 3HOOTEPMUYECKME peaKLun, TEPMOXUMUYECKUE
ypaBHeHus1. [TOHATUE O CKOPOCTM XUMMUYECKOW peakumm. MNMoHaTne
O FTOMOTEHHbIX U FreTeporeHHbIX peakuusix. MoHsTue 06
obpaTMbIx

1 HeobpaTUMbIX XMMUYECKNX peakumaX. NMoHATrE O XMMUYecKoM
paBHoBecuU. PaKTopbl, BNUSOLLME HA CKOPOCTb XMMNYECKON
peakummn 1 NoMnoXeHne XMMMYECKoro paBHOBECUS.*
OKMCNMTENbHO-BOCCTAaHOBUTESNBHBIE PEAKLMN (ANEKTPOHHBIN
6anaHc OKUCNUTENbHO-BOCCTAHOBUTENBHOW peakLmn).

HemoHcTpauumn

1. 3aBMCUMMOCTb CKOPOCTM XMMUYECKOW peakLmmn OT pasnmnyHbIX
¢aKkTopoB.

2. BosgevicTeue kaTanmaaTtopa Ha CKOPOCTb XMMUYECKON
peakumm.

3. MNpumepbl HEOGPaTUMbIX U 0BPaTUMBIX peakumi.

4. CmellleHne paBHOBECUS XMMNYECKOW peakLmm.

BbluncneHus
— KOnnyecTBa BelecTBa, 00bEMa U MacChbl peareHToB Unm
NPOAYKTOB MO YpPaBHEHNSIM XMMUYECKMX peaKkLmi
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PackpbiBaTb CMbICT M3y4aeMbIX MOHATUNA U MPUMEHATL 3TU MOHATUS NpU
OMnMCcaHnM CBONCTB BELLIECTB 1 NX NPEeBpaLLEeHNI.

KnaccnduumpoBaTtb XMMU4ecKkue peakuum no pasnmyHbIM NpusHakam.

YcTaHaBnmBaTb 3aBUCMMOCTb CKOPOCTU XUMUYECKOW peakuum ot
pasnuyHblX PaKTopoB NOA PYKOBOACTBOM YYMTENS.

MporHo3mpoBaTb BO3MOXHOCTY NPOTEKAHUS XMMUYECKUX NpeBpaLleHnin B
pasnuyHbIX YCoBMSAX Nocne npegsapuTensHon paboThl.

OnpepensTe okucnutens u BocctaHosutens B OBP.

CocTaBnsTb 3NeKTPOHHbIN BanaHc peakuuun.

Mpon3BOAUTL BLIYNCAEHNS MO XUMUYECKUM YPaBHEHMAM MO anropuTmy.

BbicTpavBaTb pa3BépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OMOPOW Ha
NHOPMaLMIO U3 y4eBHMKa 1 CNPaBOYHbIX MaTepuanos, rPaMoTHO
NCMOMb30BaTb M3YYEeHHbIN MOHATUWHBIN annapar Kypca Xumumn nocne
npeaBapuTENbHOrO CTPYKTYpUMpOBaHMS matepuana.

Mcnonb3oBaTb Npy BbINOMHEHNW y4ebHbIX 3a4aHnii 1 B npoLiecce

nccrenoBaTenbCKo AeATENbHOCTM Hay4YHO-MONYNSIPHYIO NMTepaTypy
XMMUWYECKOro CoAepkaHusi, CnpaBoYHble MaTepuansl, pecypcbl IHTepHeTa
nocre KOHcynbTaummn ¢ nearorom.




Tema 2. AnekTponuTuyeckas
Auccounaums. Xummyeckue
peakuum B pacTBopax

(84)

Teopust SNEKTPONUTUYECKON ANCcoLMaLmmn. ANekTponuTbl 1
HeanekTponuTbl. KaTMOHLI, aHNOHLI. *MexaHn3m guccoumauum
BELLECTB C pasNNYHbIMU BUAAMU XMMU4eckon cesasn. CTeneHb
anccoumauunn.” CunbHble 1 cnabble 3NeKkTPonnuTbI.

Peakumu noHHoro obmeHa, ycnoeusi ux npotekaHus. loHHble
ypaBHEHUS peakuni.

XuMunyeckme cBONCTBA KUCIOT, OCHOBaHWUI U COnen B cBeTe
npeacTasneHnn o6 anekTponuTuyeckon amccoumnaumn. Cpena
pactBopa. [NoHATMe 0 rmaponuse conen.

KauecTBeHHble peakLummn Ha KaTUOHbI

W aHUOHBI : Xnopua-, 6pomua, no3na-, cynedar-, kapboHar-,
cunukat-cpocdaT- aHNOHbI, TMAPOKCUA-MOHbI KaTMOHbI aMMOHMS,
MarHusl, Kanbums, antoMUHNUSA, Xenesa 2+, 3+ , UWHKa,
NpUCYTCTBYIOLME B BOOHLIX pacTBOpax..

HOemoHcTpauumn

OnekTpuyeckas NPOBOAMMOCTbL PaCTBOPOB BELLECTB; ABMKEHMWE
VOHOB B 311EKTPUYECKOM rorie.

OnbITbl, UNMOCTPUPYIOLWNE NPU3HAKM NPOTEKAHMS peakuuii
MOHHOro obmeHa.

OnbITbl MO ONpeAeneHnto cpeabl B pacTBopax conen (xnopuaa
HaTpusi, kapboHaTa HaTpus, xnopuaa LUMHKa).

JTabopaTopHble U NnpakTU4eckue

paboTbl

JTabopaTopHbIii ONbIT:

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

n wénoyn, kapboHaTa HaTPUS N CONMSHON KUCINOThbI, peakums

HenTpanuaauun Mexay rmapokCuaoM Kanmst U CONAHOM KUCOTON.

N29. KayecTBeHHble peaKLuum Ha UOHbI B pacTBope.

MpakTnyeckas paboTa:

Ne 1. PelleHne akcnepuMeHTanbHbIX 3a4a4 rno Teme.
BblunucneHnus

— M0 ypPaBHEHUSIM XMMUYECKMX peakLmi

PackpbiBaTb CMbICI M3y4aeMbIX MOHATUI, @ TaKKe CMbICI Teopun
3NEKTPONUTMYECKON ANccoLMaLmm C ONopon Ha CXeMbI.

OGBACHATE NPUYMHBI ANEKTPONPOBOA-

HOCTU BOAHbIX paCTBOPOB C MOMOLLBIO Nejarora.

CocTaBnsTb ypaBHEHMS AMCCOLMALIMN KUCTIOT, LLENOYeEl U Conen, NosHble
N COKpaLLEHHbIE NOHHbIE YPaBHEHUS XMMUYECKMX peakLmin MOHHOTo
obmeHa.

MnaHnpoBaTh U OCYLLECTBNATb HA NPaKTUKE XUMUYECKUE SKCNEPUMEHTD,
npoBoauTb HabnwaeHns, genaTb BbIBOAbLI MO pe3ynbTatam
3KCNepUMEHTa Mnocrne NpeaBapuTenbHON paboTol.

CnepoBaTb npaBunam 6esonacHoi paboTkl B nabopaTtopun npu
MCMONb30BaHUN XMMUYECKOW Nocyabl 1 060pyA0BaHNSA Mo KOHTPONeM
neparora.

Mpoun3BoauTb BbIMUCMEHUS MO XMMUYECKUM YPaBHEHUSIM.

BobicTpavBaTh pasBépHyTble MMCbMEHHbIE U YCTHbIE OTBETLI C OMOPOW Ha
MHOPMaLMIO U3 y4eBHMKa 1 CNpaBOYHbIX MaTepUanoB, rPaMoTHO
UCMONb30BaTb U3YYEHHbIV NOHATMIHBIA annapaT Kypca XMMuu rnocrne
npenBapuTeNbHOrO CTPYKTYPMPOBaHUS MaTtepuana.

Vcnonb3oBaTb Npu BbIMONHEHNW YYeOHbIX 3aiaHniA U B NpoLiecce
nuccnenoBaTenbckon AeaTeNbHOCT Hay4YHO-MONYSIpHY0 nuTepaTtypy
XMMUYECKOTO COAEPKaHUsi, CrpaBOYHbIE MaTepuarbl, pecypchbl
WHTepHeTa nocrne KoHCynbTauuu ¢ negarorom.

Pasgen 2. Hemetannbl u ux coeauHeHus (25 v)
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Tema 3. O6wasn
XapaKTepucTuka
XWMWYECKUX INIEMEHTOB
VIIA-rpynnbi. FanoreHbl
(44)

O6was xapakrtepucTtuka ranoreHoB. OCOBEHHOCTU CTPOEHMS
aTOMOB 3TUX 3MEMEHTOB, XapaKTepHbIE AN HUX CTENEHN
okvcnenns. CTpoeHne 1 hmsnyeckme CBOMCTBa NPOCTbIX
BELLEeCTB — ranoreHoB. XMMU4YeCKME CBOWCTBA Ha NpuMepe
xnopa (B3anMoAencTene ¢ metannamm, HemeTannamm
(BOOOPOAOM U KUCNOPOJOM),*Lenoyamu™). XrnopoBoAOpOA.
ConsiHasa kucnoTa, XMMU4Yeckne CBOWCTBA, *nonyyeHne’,
npumeHeHne. KayecTBeHHbIE peakuun Ha ranoreHna-MoHbI.
*[lencTBUe Xropa 1 XN1opoBogopoaa Ha opraHu3M Yenoseka.*
BaxHewumne xnopuapl U NX HaxXoXAeHWe B NpUpoae.

OemoHcTpauumn
Buoeomartepuansl: ranoreHbl U UX COeAUHEHMS.
O6pasubl x1opraos.

JNaGopaTopHble 1 NnpakTU4eckue paboTbl
JTaBopaTopHbIii ONbIT:

PacnosHaBaHue xnopua-noHos.

MpakTnyeckas paboTa:

Ne 2. Mony4eHne consHom KNCNOTbl, U3y4eHne eé CBOWCTB.

BbluncneHus
Mo YpaBHEHUAM XUMUYECKUX PeaKLUiA.

O6bACHATL 00LLME 3aKOHOMEPHOCTM B U3MEHEHUW CBOWCTB HEMETAIIIOB U
UX COEMHEHVI B NpeAenax mMarbix NepuoaoB M MaBHbIX NoArpymnn
Meproamnyeckoi cucTeMbl XMMUYECKUX SMEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MUCMOJSb30BaHNEM CXEMbI.

XapakTepusoBaTtb PM3NYECKME U XUMUYECKNE CBOWCTBA NPOCTLIX BELLECTB
ranoreHoB (Ha NpuMepe xropa) 1 CroXHbIX BELLECTB (XnopoBogopoaa,
xrnopuga HaTpusi), Cnocobbl UX NOMyYEHUs, NPUMEHEHWE N 3HAaYEHNE B
NPUPOAE M XKN3HW YenoBeka nocne CTPyKTypUpoBaHna matepuvana.

OnpepensiTb ranoreHna-MoHbI B pacTBOPE € UCMONb3oBaHeM Tabnuubl
"XapakTepHble peakuun Ha aHNOHbI".

MnaHupoBaThb 1 OCYLLECTBNSATE HA NPaKTUKE XMMUYECKNE SKCMIEPUMEHTHI,
npoBoAMTL HAbnAeHNS, AenaTh BbIBOALI MO pe3ynbTaTtam aKCnepumeHTa
nocrne npeaBapuTensHon paboTbl.

Tema 4. O6wan
XapaKTepucTuka
XUMUYECKUX anemeHToB VIA-
rpynnbl. Cepa u eé
coeanHeHus (6 4)

O6was xapakrepuctuka anemeHToB VIA-rpynnbl. OcobeHHoCTH
CTPOEHUSI aTOMOB 3TUX 3NIEMEHTOB, XapaKkTepHble Ans HUX
cTeneHn okucrneHus. CTpoeHne 1 pmanyeckue CBOMCTBa NPOCTbIX
BELLECTB — K1Cnopoaa u cepbl.

AnnoTponHble MoandUkaLum KUCropoaa u cepbl. XuMumyeckmne
cBONCTBa cepbl. Bsaumogencrame ¢ HemeTtannamm - BOGOPOAOM
1 KUCNOPOAOM, MeTannamu, KOHLEHTPUPOBAHHbLIMU a30THOMN U
cepHon kucnotamu. CepoBoaopoa, CTpoeHne, husnyeckme
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O6BbACHATL 06LIME 3aKOHOMEPHOCTU B USMEHEHWM CBOWCTB 3/1IEMEHTOB
VIA-rpynnbl u ux coeanHeHnmn
C YY4ETOM CTPOEHUS UX aTOMOB C ONOpoK Ha cxemy "M3meHeHne
paguycos B noarpynnax".

XapaktepusoBaTtb pusnveckme
N XMMUYeCcKne CBONCTBA NPOCTOro BELLECTBa Cepbl U €€ CoeanHEeHNI
(cepoBogopona, OKCMAOB Cepbl, CEPHOM KNCMNOThI, CynbgaToB), CNocobbl
nx




N XMMUYeCKne CBOMCTBA (KUCIOTHbIE M BOCCTAHOBUTESIbHbLIE).
Oxkcuapl cepbl Kak NpeacTaBUTENN KUCMOTHbBIX okenaoB. CepHas
KucnoTa, m3nyeckme U XMMMYeCKne CBocTBa (0bLLmMe Kak
npeacTaBUTenNs Knacca KUCnoT U *cneumdudeckune™),
npumeHeHne. CepHucTas kucnorTa.

*XMunyeckme peakuun, nexatiune B OCHOBE NPOMbILLNIEHHOrO
crnocoba nonyyeHnsi cCepHon K1cnoTel. AnnapaTthl 1 NpoTekaLwmne
B HUX MpoLecchl (Ha NpMMepe NPON3BOACTBAa CEPHON KUCNOThI).*
Conun cepHoW KUCOTbI, KAYeCTBEHHAs peakLmsa Ha cyrnbdaT-noH.
HaxoxaeHue cepbl 1 €€ coeqMHEHWI B Npupoae. *Xummdeckoe
3arpsi3HEHME OKpYXaloLLen cpebl COeAMHEHUSIMU CEpPbI
(kMCnoTHbIE AOXAW, 3arpsA3HEHME BO3yXa U BOAOEMOB), CNOCOObI
ero npegoTBpalleHus.*

HOemoHcTpauumn

Konnekuuu (Bugeomartepuansl): cepa u eé CoeaMHeHs.
O6yrnvnBaHue caxapa noa AeNCTBUEM KOHLEHTPUPOBAHHOWM
CEpPHOW KUCNOTbI.

JlaGopaTopHble u npakTuyeckue paboTbl

JTaBopaTopHble OnbITbI:

OGHapyxeHue cynbdaT-moHOB.

B3anmogeiicTBue pa3baBrneHHOM CEPHOM KUCMOTbI C LIMHKOM.
BbluncneHnus

Mo ypaBHEHMSAM XMMUYECKUX peakLimnii

NonyyYeHus, NPUMEHEHNE 1 3Ha4YeHne B NPUPOAE N XN3HWN YeroBeka C
OMOpOW Ha CXemy 1 MnaH.

OnpepensTb Hanu4ne cynbdaT-NoOHOB B pacTBOpPE.

OB BACHATE CYLHOCTb 3KONOrMYecKkMX Npobnem, cBA3aHHbIX C
nepepaboTKoWN CoeAMHEHWI cepbl NOCNe CTPYKTYpUpPOBaHUS Matepuana.

MnaHupoBaThb 1 OCYLLECTBNATL Ha NPaKTUKE XMMUYECKUE SKCTIEPUMEHTHI,
npoBoaAMTb HabnaeHNs, AenaTh BbIBOALI MO pe3ynbTaTtam 3KCnepMMeHTa.

CneposaTtb npaBunam 6e3onacHon paboTsl B nabopaTtopun npu
NCMoMb30BaHUM XMMNYECKOW Nocyabl 1 obopyaoBaHMs nog
PYKOBOACTBOM Nejarora.

Mpou3BoANUTL BLIMUCIIEHNS MO XMMUYECKUM YPABHEHUSIM MO anropuTmy.

Mcnonb3oBaTb Npy BbINOMHEHNW y4ebHbIX 3a4aHni TeKCTbl y4ebHuka,
cnpaBoyHble maTepuansl ([leproanyeckyto CMCTEMY XMMUYECKUX
anemeHToB [1. . MeHgeneesa, Tabnuuy pacTtBOPUMOCTU KUCTIOT,
OCHOBaHWU 1 conen B BOAE, ANEKTPOXUMNYECKNI PSS HanpshKeHNn
MeTarnmnos).

Mcnonb3oBaTb Npu BbINOMHEHUM y4ebHbIX 3a4aHWin 1 B NpoLecce
nccrneqoBaTenbCKon AeATENbHOCTU HAay4YHO-NOMNYAPHYIO NUTepaTypy
XMMUYECKOro COAEePXaHusi, CnpaBoYHble MaTepuanbl, pecypcbl VIHTepHeTa
nocre KOHCynbTauumn ¢ neaarorom
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Tema 5. O6wasn
XapaKTepucTuKa
XUMMn4yeckux anemeHtoB VA-
rpynnebl. A3oT, poccop n ux
coeAVHeHus

(7 4)

O6was xapakrtepucTtuka anemeHToB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUSI aTOMOB 3TUX 3IEMEHTOB, XapaKTepHbIE ANs HUX
CTENeHN OKUCIEHMSI.

A30T, pacnpocTpaHeHue B Npupoae, puanyeckne n xmMmmyeckmne
cBovicTBa. KpyroBopoT a3oTa B npupoae.

AmMMUaK, ero pusnyeckne n xummyeckme CBOMCTBa, NonyyeHme un
npumeHeHne. Conn aMMOHUS, X PU3NYECKUE U XUMUYECKNE
CBOWNCTBA, NpMMeHeHne. KayecTBeHHasn peakunsi Ha OHbI
aMMOHMS.

A30THas kucnota, e€ uan4eckme n Xmmmyeckne CBoOMCTBa
(obwwime kak npeacTaBUTENS Knacca KUCnoT v *cneumdunyeckne®).
*A3oTucTas kucrnota. Micnonb3oBaHue HUTPATOB M CONeEN
aMMOHMS B Ka4eCTBE MUHEparbHbIX yA0OpeHuin.*

XnmMunyeckoe 3arpsi3HeHMe OKpYXXatoLLeln cpefbl CoOeAMHEHNSIMU
asoTa (KMCMNOTHbIe A0XAM, 3arpsa3HeHne Bo3ayxa, NoyBbl U
BOJOEMOB).

docdop, *annoTponHbie moandukaumm gpoccopa*, dusnyeckmne
N XMMUYECKNe CBOMCTBA.

Okeng docdopa(V) n pocopHas kucnora, pusmdeckme un
XMMUYECKNE CBOMCTBA, *nonyyveHue.” *KadyectBeHHas peakums Ha
docdaT-noHbL.*

*Ncnonb3oBaHue hocdhaToB B Ka4eCcTBE MUHEParbHbIX
yaobpeHuin.* 3arpsasHeHne npupoaHbIX BOA0EMOB dhocaTamu.

HemoHcTpauum

Konnekumu: doccop 1 nx coeguHeHus.

B3anmogencTBme KOHLEHTPUPOBAHHOW a30THOW KUCIOThI C
Meablo.

IlabopaTopHbie 1 npakTu4yeckme paboThbl
JTaBGopaTopHble onbIThI:

1. B3aumopgencTBme conem aMMOHUS C LLIENOYbIO.

2. O3HakomreHne ¢ obpasuamm a3oTHbIX U pocdOpHbIX
yao6peHuiA.

MpakTnyeckas paboTa:

Ne 10. MNMony4yeHne ammumaka, nsy4eHme ero CBOMCTB.

BbluncneHus
Mo ypaBHEHUSAM XUMUYECKUX peakuui

OBbACHATL 06LME 3aKOHOMEPHOCTU B M3MEHEHNMN CBOWCTB 311IEMEHTOB
VA-rpynnbl 1 UX COeAMHEHUN C Y4ETOM CTPOEHUS X aTOMOB.

XapaktepusoBaTtb M3n4ecKme N XMMn4Yeckne CBOMNCTBA NPOCTbIX BELLECTB
asoTta 1 doccopa 1 Ux CoeamHeHUn (ammmaka, conet aMMOoHUs,
a30THOWN KMUCMOThbI, HATPATOB, okcuaa doccopa(V) n ocgopHoi
KMCnoThl, hocaToB), CNOCOoBbI UX MONYYEeHUS, MPUMEHEHNE U 3HaYeHNe
B NPMPOAE U XM3HW YeroBeka C NCMOoNb30BaHMEM CXEMBI.

OnpenensiTe MOHbI aMMOHMSA 1 hocdaT-MOHbI B pacTBOpE C
ncnonb3oBaHneM Tabnuupl "XapakTepHble peakummn Ha KaTUOHbI 1
aHWNOHbI".

OB BACHATL CYLHOCTb 3KOMOrM4Yecknx Npobnem, cBA3aHHbIX C
HaxoxgeHvem coeguHeHUN azoTa n doccopa B OKpyKatoLLen cpeae.
MnaHnpoBaTh U OCYLLECTBNATb Ha NPaKTUKE XUMUYECKNE IKCNEPUMEHTDI,
npoBoauTb HabnwaeHns, genaTb BbIBOAbLI NO pesynbTatamM

aKCnepumeHTa.

CnepoaTtb npaBunam 6e3onacHon paboTsl B nabopaTtopun npu
NCMOMb30BaHUM XMMNYECKOW Nocyabl 1 06opyaoBaHuS.

Mpon3BoANUTL BLIMNCIIEHNS MO XMMUYECKUM YPABHEHNSM.

Mcnonb3oBaTb NPy BbINOMHEHNW y4ebHbIX 3a4aHN TeKCTbl y4ebHuka,
cnpaBoYHble MaTepuarbl (NeproanYecKyto CUCTEMY XUMUYECKNX
anemenToB 1. . MeHaeneesa, Tabnuuy pacTBOPMMOCTU KUCHTOT,
OCHOBaHWU 1 conen B BOAE, ANEKTPOXUMNYECKUI PSS HANPSHKEHNN
MeTarnmnos).

Mcnonb3oBaTb Npu BbIMONHEHUW YYeOHbIX 3a4aHniA u B npouecce

nccneaoBaTenbekor AeSTENBHOCTU HayYHO-MONYNSPHY0 nuTepaTtypy
XUMUWYECKOIO CoepKaHusi, CripaBoYHble MaTepuarnsl, pecypcbl MIHTepHeTa
rocrne KOHCyrbTaumu ¢ Negarorom

Tema 6. O6Wwan xapakTepuc-
TUKa XMMUYECKUX
anemeHTOB IVA-rpynnbl.
Yrnepoa n KpeMHUN U X

Yrnepog, annoTtpornHblie Mmoandukaumm rpaduT, anvas.
B3anmopencteme ¢ metannamm, HemeTtannamu,
KOHLIEHTPMPOBAHHBLIMW a30THOM U CEPHOM KNCNOTaMMm,
pacnpocTpaHeHue B Npupoae, husmdeckme n XmMmmnyeckme

O6bACHATE 06LME 3aKOHOMEPHOCTU B M3MEHEHWMN CBOWCTB 3N1EMEHTOB
IVA-rpynnbl 1 nx coeauHeHni ¢ y4ETOM CTPOEHNSI X aTOMOB.

XapakTepusoBaTb PU3NYECKME N XUMNYECKNE CBOMCTBA NPOCTLIX BELLECTB
yrnepoaa u KPEMHUS U X COeaMHEHWIN (OKCMAOB yrnepoaa, yronbHom
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coeauHeHus
(84)

ceoncTBa. Agcopbuusa. KpyroBopoT yrnepoaa B npupoge.
Okcnabl yrnepopa, nx usndeckme n XMMu4eckme CBOMCTBa, Ux
OENCTBME Ha XKMBbIE OPraHn3Mbl, NOMyYEHNE U NPUMEHEHNE.
*Qkonoruyeckme npobnembl, cBsidaHHble ¢ okeuaom yrnepoga(lV);
rmnote3a rnobanbHOro NOTENMEHNs KNMmaTa; NapHUKOBbIA
adbdpekT.*

YronbHas KucnoTa n e€ conu, nx pusnyeckue n XuMmmnyeckme
CBOWCTBA, NOMy4eHne n npumeHeHune. KayectBeHHasi peakuus Ha
KapOOHaT-NOHbI.

*MNepBoHaYanbHble NOHATUSA 00 OpraHMYecKUX BELLECTBAX Kak O
coeauHeHWsAX yrnepoaa: 0CoOOEHHOCTM cocTaBa U CTPOEHWS.
MoHATME 0 B1oNorMYeckn BaXxkHbIX BelLecTBax: Xupax, benkax,
yrnesogax. MatepuanbHoe eQnHCTBO OpraHU4eckmx 1
HEOpraHN4YecKknx cCoeanHeHNn.*

*KpeMHun, ero pmsmyeckme n XmMmmnyeckne CBOMCTBa (Ha npumepe
B3aMMOLENCTBMA C MeTannamm 1 HemeTtannamm), nonyyeHne n
NPYMEHEHNE B 3NEKTPOHUKE.*

*CoeanHeHus kpemHus B npupoge. O0wue npeacraBneHuns ob
okcnae kpemHus(lV) n kpeMHueBon kucnote. CunukaThbl, UX
ncnonb3oBaHue B GbITy, MeAMUUHE, MPOMBILLIIEHHOCTU.
BaxxHelwune cTpouternbHble MaTepuarbl: kepamuka, CTeKo,
LemeHT, 6eToH, xene3obeToH. MNpobnembl 6e3onacHoro
MCNONb30BaHUSA CTPOUTENbHbIX MaTepuanos B MOBCEAHEBHOM
KU3HW.*

HdemoHcTpauum

Mogaenwu kpuctannuyecknx pewéTok anmasa, rpaguta, Monekysbl
dynnepeHa.

Ancopbums pacTBOPEHHbIX BELLIECTB aKTUBUPOBAHHBLIM YITIEM.
MpoTtuBoras.

Bupeomatepwmanbl: cunukaTHas NPOMbILLNIEHHOCTb.

Mogenu monekyn opraHM4Yeckux BeLLECTB.

JNlaGopaTopHble U NpakTuyeckue paboTbl

JTabopaTopHbI ONbIT:

KauectBeHHasa peakums Ha kKapboHaT-MOoH.

MpakTnyeckue paboToi:

Ne 11. MNMony4eHne yrneKkcnoro rasa u nsy4yeHue ero CBOVCTB.
KauyectBeHHas peakumsi Ha KapboHaT-MOoH.

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

BbluncneHus
Mo ypaBHEHUSIM XMMUYECKNX PEAKLMIA, ECNN OLMH U3 peareHToB
JaH B BMAe BOAHOIo pacTBopa C M3BECTHOW MacCcoBOW AoNeN.

KMCNOTbI, KapOOHATOB, OKCUAA KPEMHWS, KDEMHUEBOW KACNOThI,
CUIMUKaTOB), CNOCObbI UX MONyYeHUs, NPUMEHEHUE 1 3HAYEHVE B
npupoae v XnU3Hn Yenoseka.

OnpepensTb kapboHaT- U cunukar-

WOHbI B pacTBOpeE.

OBBACHATb CYLLIHOCTb 3KONOMMUYECcKnX Npobrem, CBA3aHHbIX C
HaxoXAEeHMEM YIIEeKNCINOro rasa B OKpyxatoLlen cpeae.

MnnocTprpoBaTh B3aMMOCBSA3b HEOPraHMYECKMX COeAMHEHMI yrnepoaa n
OpraHV4ecKMx BELLECTB Mof PyKOBOACTBOM yUMTENS.

MnaHnpoBaTh M OCYLLECTBNATE Ha MPAKTUKE XMMUYECKNE IKCTIEPUMEHTHI,
NpoBoAMTb HabMAEeHNSA, AenaTh BbIBOALI MO pe3ynbTaTtam aKCnepumeHTa
nocre npegBapuTenbHo paboTsbl.

CnepoBaTb npaeunam 6e3onacHoi paboTkl B nabopaTtopun npu
MCNOMNb30BaHUN XMMNYECKOW Nocyabl 1 000pyAOBaHMS.

Mcnonb3oBaTb Npu BbIMONHEHNW YYeOHbIX 3aAaHni TeKCTbl y4ebHuka,
crnpaBo4yHble MaTtepuansl (lMepnognyeckyto CUCTEMY XMMUYECKNX
anemeHToB [1. 1. MeHageneeBa, Tabnuuy pacTtBOPUMOCTU KUCTTOT,
OCHOBaHWIN U COoMen B BOAE, ANEKTPOXMMUYECKUI PAL HanpsXKeHUn
MeTarnoB) Nocrne KOHCynbTauum ¢ negarorom.

Mcnonb3oBaTb Npu BbIMONHEHUM YYeOHbIX 3a4aHniA U B npoLiecce
nccnenoBaTenbCckon AeaTenbHOCTU Hay4YHO-MONYsIpHY0 nuTepaTtypy
XUMNYECKOrO COAEpKaHWs, CNpaBoYHble MaTepuanbl, pecypchl
MHTepHeTa nocne KoHCynbTauumu ¢ negarorom.

Pazpen 3. Metannbl un ux coeauHeHums (20 4)
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Tema 7. OOWwme cBOKCTBaA
MeTannos
(4 )

O6Lwas xapakTepucTka XMMUYECKMX 3NeMEHTOB — MEeTarioB Ha
OCHOBaHUU 1x nonoxexus B Nepuognyeckon cucteme
XnmMmdecknx anemenToB [1. I. MeHaeneeBa 1 cTpoeHnst aToMoB.
CtpoeHue meTannoB. MeTtannmyeckas cBa3b 1 MeTannmyeckas
KpucTannuyeckas peluéTka. dNeKTpOXUMUYECKUIA psg
HanpskeHu meTannoB. Pusanyeckne n xumm4eckme CBOMCTBa
mMeTannos. *O6wwue cnocobbl nony4yeHns metannos. [NoHaTre o
KOppPO3un MeTannoB U OCHOBHbIE CMOCO6bI 3aLMThl OT KOPPO3UMU.
Cnnagsbl (CTanb, YyryH, AopantioMuHmiA, 6poH3a), X NPUMEHEHNE
B ObITY M MPOMBILLNEHHOCTN.*

OemoHcTpauumn

OsHakomneHune ¢ obpasuammn MeTannoB 1 CNaBoB, UX
HOM3NYECKNMUN CBONCTBaAMM.

Mogenu kpuctannuyecknx peléTok MeTannos.
Bugeomartepuansl: KOppo3us MeTansos.

JNabopaTopHbIie ¥ NnpakTUyeckue paboThbl
JTabopaTopHble onbIThbI:

OsHakomneHue ¢ obpasuamu CnnaBoB METanoB.
3aBNCMMOCTb CKOPOCTM peakLMn MeTarnna ¢ KUCNoTon oT
npvpoAabl MeTanna.

BbluncneHus
— MO YpaBHEHUAM XMMNYECKUX peaKkLmi, eCnn OauH n3
peareHTOB COAEPXKUT NPUMeECH

PackpbiBaTb CMbICT M3y4aeMbIX MOHATUMA U MPUMEHATL 3TU MOHSATUS NpU
OMMCaHNM CBONCTB BELLIECTB 1 NX NPEBPaLLEHNA.

O6bACHATL 06LLME 3aKOHOMEPHOCTY B UBMEHEHMN CBONCTB 3NIEMEHTOB-
METaroB U UX COEANHEHUI C Y4ETOM CTPOEHMS X aTOMOB.

XapakTepu3oBaTb CTPOEHMe MeTannos, obLine uanyeckne n xmuMmmyeckune
CBOWCTBa MeTansos.

XapaktepusoaTb obLyme cnocobbl NoNyYyeHns MeTannos nocne
CTPYKTYpPUpOBaHUS MaTepuana.

CnepoBaTtb npaBunam 6e3onacHoi paboTkl B nabopatopum npu
MCMONb30BaHMN XMMUYECKOW Nocyabl n 060pyLoBaHuS.

Mpon3BoaUTL BLIYUCMEHNS MO XUMUYECKUM YPaBHEHUAM.

Mcnonb3oBaTb Npu BbIMONHEHNW YYEOHbIX 3a4aHNiA TEKCTbI y4ebHMKa,
cnpaBoyHble MaTepuans! (lMepnoguyeckyo CUCTEMY XMMUYECKMX
anemeHToB [1. . MeHgeneesa, Tabnuuy pacTtBOPUMOCTU KUCTIOT,
OCHOBaHWU 1 conen B BOAE, ANEKTPOXUMNYECKNI PSS HanpshKeHNn
MeTarnmnos).

Vcnonb3oBaTb Npu BbIMONHEHNW YYeOHbIX 3a4aHniA 1 B npoLlecce
uccnenoBaTenbCckom AeATeNbHOCT Hay4YHO-MONYNSPHYO nuTepartypy
XMMMWYECKOTo COAepXXaHusi, CNpaBOYHbIe MaTepuarbl, pecypchbl
MHTepHeTa nocne npefBapuTEnbHOWM KOHCYNbTaUuy C Negarorom
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Tema 8. BaxxHenwue
MeTannbl U UX COeAUHEeHUSA
(16 W)

LLeno4vHble meTannesl. MNonoxeHue B MNeprnognyeckon cucreme
Xumundeckunx anemeHToB [1. . MeHaeneesa, cTpoeHne aTOMOB.
HaxoxgeHune B npupoge.

dusmnyeckne n xumm4eckne CBOMCTBa (Ha NpUMepe HaTpusi n
kanusi). Okcuabl U rMgpokcuabl HaTpus 1 kanusi. MpumeHeHne
LWEenoYHbIX METannoB N NX COeANHEHUN.

LLlenoyHo3emMernbHble MeTanbl MarHWi 1 KanbLUui, CTpoeHne
aTomoB. [lonoxeHue B [Neprognyeckon cucteme XMMmMYeCcKnx
anemeHToB [1. . MeHgeneesa. HaxoxaeHwe B npupoge.
dusnyeckne n XMMmnyeckme cBoncTea. BaxxHenwumne coeauHeHns
Kanbumsa (okcua, rmgpokeua, conn). *>KEcTkocTb Boabl U Cnocobbl
€é ycTpaHeHus.*

AntomuHui. NonoxeHune B lNepnoanyeckon cucteme XMMmnM4eckmnx
anemeHToB [1. . MeHgeneeBa, cTpoeHne atoma. HaxoxaeHuve B
npupoge. dmanyeckme 1 xummyeckne ceorictea. AMoTepHble
CBOWNCTBa OKCuaa v rmagpokcuaa.

>Keneso: coctas, cBOMCTBA 1 nony4deHune. MNonoxeHne B
Mepuoanyeckom cMCTeMe XMMUYECKUX SNIEMEHTOB

0. . MeHgeneeBa, cTpoeHne atoMa. HaxoxaeHuwe B npupoge.
dusnyeckne n xummdeckme ceorictea. Okcuabl, rmapokeuabl 1
conu xene3sa(ll)

n xenesa(lll).

HOemoHcTpauumn

B3anmopgenicTeue HaTpusi C BOOOW.

OkpalmBaHue nrnaMmeHn NoHamMmu HaTpPUs 1 Kanusi.
OkpalmBaHue nraMmeHn NoHamu KarnbLusi.
B3aumopgenicteme okcuaa Kanbuusi ¢ BOAOMN.
Buoeomartepuanbl: ropeHue Xenesa B KUCOPOAe U XIope.

INabopaTopHbie u NpakTM4Yeckne paboTbi
JTabGopaTopHble onbIThI:

OsHakoMrieHve ¢ obpasLamm antoMUHUS U ero CrraBoB.
AMGOTEPHbIE CBOMCTBA MMAPOKCMAA antOMUHUS.
KayecTBeHHblE peakumny Ha MOHbI Xerneaa.
MpakTnyeckue paboTbi:

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

BblunucneHnus
Mo ypaBHEHUSIM XUMUYECKNX PEAKLIUIA.

O6bACHATE 06LMEe 3aKOHOMEPHOCTY B U3MEHEHWN CBONCTB 3NIEMEHTOB-
METarnoB B rpynnax v ux COeAUHEHUI C YYETOM CTPOEHUSI X aTOMOB.
Xapaktepu3oBaTb PU3NYECKNE N XMMUYECKNE CBONCTBA NPOCTLIX BELLECTB
MeTarnmnoB U X coeanHeHnn (OKCUAO0B, MAPOKCMA0B, COMen) C ONopomr Ha

CXemy, cnocobbl MX NONyYEHUs], MPUMEHEHMWE U 3HAYEHWE B NPUPOAE U
XKM3HW YeroBeka.

PacnosHaBaTb C MOMOLLbI0 KAYECTBEHHBIX PeakLmMii MOHbI METaroB
(MarHus, kanbLmMs, antoMUHNA, LMHKa, Xenesa (2+), xenesa (3+), meau
(2+) ¢ ucnonb3oBaHneM TabnMupl "XapakTepHble peakumMn Ha KaTUOHbI".

MnaHupoBaThb 1 OCYLLECTBNSATE HA NPaKTUKE XMMUYECKUNE SKCIEPUMEHTHI,
npoBoAMTb HabnAeHN, AenaTh BbIBOABI MO pe3ynbTaTtam 3KCNepMMEHTa.

CneposaTb npasunam 6esonacHoi paboTel B nabopatopun npu
MCMOSb30BaHMN XMMWYECKON Nocyabl U 060pyaoBaHus.

Mpon3BoaUTL BLIMUCIEHNUSI MO XUMUYECKUM YPaBHEHUSIM.

BobicTpavBaTh pasBépHyTble MMCbMEHHbIE U YCTHbIE OTBETLI C OMOPOW Ha
WHGOpMaLMIo U3 y4eGHMKa 1 CrpaBOYHbIX MaTepuaros, rpaMoTHO
UCMONb30BaTb U3YYEHHbIV NOHATUIHBIA annapaT Kypca XMMuu.

Vcnonb3oBaTb Npuy BbINONHEHUW YYeOHbIX 3a4aHuni U B NpoLecce
uccnenoBaTenbckon AeaTeNnbHOCT Hay4YHO-MONYsipHY0 nuTepaTtypy
XMMUYECKOTO COAIEpXKaHusi, CrpaBOYHbIE MaTepuarbl, pecypchbl
MHTepHeTa nocne npefBapuUTEnbHOM KOHCYNbTaUuUK C Negarorom

Paspen 4. Xumus n okpyxarowas cpeaa (3 4)

Tema 9. BeliecTtBa n
MaTepuanbl B XXU3HU

*HoBble maTepuanbl 1 TexHonoruu. BelwecTtea n maTepuans! B
NoBCEOHEBHOWM XN3HM YernoBeka. Xumus n 3goposbe. besonacHoe

XapaKTepI/I3OBaTb pPOonb XuMun B pasnnyHbIX C(bean AeATeNIbHOCTU
nogen, OCHOBHbIE BeLLecTBa 1 MaTtepuarnbl, NPUMeHAEeMble B XXU3HU
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yenoseka
(34)

MCMONb30BaHMeE BELLECTB U XMMUYECKNX peakuuii B ObITy.
MpupoaHble NCTOYHKKM YrIEeBO4OPOAOB (Yronb, MPUPOAHBIN ras,
HedThb), NPOAYKTbI X NepepaboTku, UX pornb B ObITY 1
NPOMBbILLIIEHHOCTU.

OCHOBBbI 3KOMNOMMYECKON rPaMOTHOCTU. XMMUYECKOE 3arpsisHeHNEe
OKpyxatoLern cpefbl (MpeaensHO AoNyCTMMAas KOHLEHTpauust
Bewects — MAK).

Ponb xvMun B pelueHnm akonornyeckux npobnem.”

COBPEMEHHOIO YenoBeka.

O6bACHATL ycroBus 6€30nacHOro UCMonb30BaHNs BELLECTB U XMMUYECKNX
peakumn B ObITy.

AHanuanpoBaTb U KpUTUYECKM OLeHNBaTb MHpOpMaLUo O BIINSHUK
NPOMBbILLIIEHHOCTU, CENbCKOro X03ANCTBA, TpaHcrnopTa u ap.

Ha COCTOsIHME OKpyXKatoLLiel cpeapl.

YMeTb okasblBaTb NEPBYHO MOMOLLL NMPU XUMUYECKUX OXKOrax U
OTpaBreHnsX.

MpuHUMaTL y4acTme B 06CyXOeHUM NPOBIeM XMMUYECKON U
3KONOrM4eCcKon HanpaBneHHOCTH, BbiCKa3biBaTb COOGCTBEHHYIO NMO3NLIMIO
no npobneme u npeanaratb BO3MOXHbIE NMYTW €€ peLLEHUs C ONOPON Ha
nHdOopMaLmo u3 ydebHKKa 1 cnpaBoYHbIE MaTepuarbl, pecypchbl
MHTepHeTa.

Mpu paspaboTtke paboyel NporpamMmMbl B TEMaTUYECKOM NNaHUPOBaHUN OOMKHbI OblTb YYTEHbI BO3MOXHOCTM UCMOMNb30BaHWUA 3NEKTPOHHBIX (LMMDPOBLIX)
obpasoBaTesbHbIX PECYPCOB, ABMNAILIMXCA Y4eBHO-MeToANYECKUMI MaTepuanamm (MynbTUMEAniiHbIe NPOrpaMMbl, 3NEKTPOHHbIE YYEBGHUKM 1 3a0aquHUKK,
3MNEKTPOHHbIE BGUBNMOTEKN, BUPTYanbHble NaGopaTtopun, UrpoBble NPOrpaMMbl, KONNeKuun LUMgpoBbIX obpasoBaTenbHbIX PecypcoB), UCMNOMb3yeMbIMU AMNA
0By4YeHNs U BOCMUTAHMS pasnUYHbLIX rpynn nofib3oBaTenen, NpeacTaBneHHbIMU B 3MeKTPOHHOM (UMdPOBOM) BMOE M peanuaylolyMMn OuaakTU4eckue
Bo3MOoXxHocTU VKT, cogepkaHne KOTopbIX COOTBETCTBYET 3aKoHOAATENLCTBY 06 06pa3oBaHMN.
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KoaunvecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3y4eHusi | oOpa3zoBaTebHbIC PeCypChl
padoTsbI padoTsbI
[Ipeamer xumun. Poss xumuu B
1 JKA3HU yesoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BELIECTBA
II
2 OIPITHE O METOMAX HOSHAHMA B 1 https://m.edso0.ru/9ZJAEW050
XUMHH
[IpaxTuyeckast padota Ne 1
«IIpaBuna paboTsl B
3 nabopaTopuu U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpaiiieHus ¢ 1abopaTOpHBIM
000opyI0BaHUEM»
4 .
4 MICTPIC BEILECTRA 1 CMECH N 1 https://m.edsoo.rw/6 TME21FW8
CriocoOslI pa3aeneHus cmece
[IpakTuueckas pabora Ne 2
Pasnenenne cmeceii (Ha
5 «Paszienenme cmecei (1 N 1 https://m.edsoo.ru/K3LSSMCRY
MpUMeEpe OYUCTKH MTOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHUYECKUE IJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
8 [IpocTbie 1 cl0KHbBIE BEUIECTBA 1 https://m.edsoo.ru/DXJBSTJI95
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 1 https://m.edsoo.ri/IMOBJ3QZ5
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

3aK0H IOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUUECKAsA

10 https://m.edsoo.rut/IMC496FX6
dhopmyna. BaneHTHOCTH aTOMOB
XHUMHYECKHX IJIEMEHTOB
OtHocuTeNnbHAs aTOMHas Macca.

11 OTtHOocHTENbHASI MOJIEKYJISIPHAS https://m.edsoo.ru/PIZPCIMDX
macca

12 MaccoBas 10713 XUMHeCKoro https://m.edsoo.ru/GHV58QMVE
9JIEMEHTA B COCAUHCHUU

13 Komaaectso semectsa. Mos. https://m.edso0o.ru/368UNL5Y2
MousipHast macca

14 DH3MNECKHE M XUMHUECKHE https://m.edsoo.ru/YZM8S6ATH
ABJICHUA. XUMUYECKas peaKkus
[Ipu3Haku u ycioBus

15 MIPOTEKAHUSI XUMUYECKUX https://m.edsoo.ru/N6DVNIKQS
peakuuii
3aKOH COXpaHEHHS MaCcChl

16 BEIIECTB. XMMHUYECKHE https://m.edsoo.ru/M8DS4IHVM
ypaBHEHUS
Brraucnennst KoJIm4yecTBa,

17 Macehl Betliectna 1o https://m.edsoo.r/LUY9U3EQE
YpaBHEHUSM XUMUYECKHUX
peakuuii
Krnaccudukanus XuMuueckux

18 peaxuuii (COCAMHCHN, https://m.edsoo.ru/L4807LAGB
pa3NoXKeHUs], 3aMELLIEHU,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHnukIoneauct. O000mEeHe 1 https:/m.edsoo.ru/P1WARH3AB

cUCTEMaTU3allus 3HaHUI
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https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

20

Kontponbnas padota Nel mo
TeMe «BelecTBa 1 XUMHUYECKIE
peaKIm»

https://m.edsoo.ru/ON62SNERU

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — anemeHT
u npocToe BeniecTBo. O30H

https://m.eds00.r i/ XONONRNIP

22

Ou3nuecKkue U XUMUIECKHE
CBOMCTBA KHCJIOPO/Ia (peaKkIuu
OKHCIIeHHs, TopeHue). [lonsTre
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoOpl nosty4eHus
KHUCJIOPO/JIa B JIA0OPATOPUH H
IPOMBIIIICHHOCTH.
[IpumeneHnune kucnopoaa

https://m.edsoo.rt/VIWB6A2RD

24

TennoBoii 3 PexT XuMUIecKoi
pEaKInu, IOHITHE O
TEPMOXUMHUECKOM YPaBHEHHH,
9K30- ¥ SHJO0TEPMHUECKHUX
peaKIusIx

https://m.edsoo.ru/PNMKIJZHKX

25

Tomnuso (HedTh, yroib u
MeTaH). 3arpsi3HeHue BO3ayXxa,
CIOCOOBI €ro MpeAoTBpalleHus

https://m.edsoo.ru/USNYS5UUW?2

26

[IpaxTuyeckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHUCJIOPOAa, U3yYSHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bopopoa — snemeHT u npocroe
BelecTBo. HaxoxxmeHnue B
npupoje

https://m.edsoo.ru/WD392ACWB

28

duznueckue 1 XUMHYECKUE

https://m.eds00.ru/0SZ28459R
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https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

CBOICTBa BOJIOPO/IA.
[Tpumenenue Bogopoaa

29 IlonsTHE 0 KHCIIOTaX U COJIAX https://m.edsoo.rt/TMWNIVC43
CnocoOFI TToyue oa0poa

30 1 b TOTYHECHITL BOAOPOA https://m.eds00.ru/COTOIUCIP
B JTabopaTopuu
[IpaxTuyeckas padora Ne 4 o

I1

31 reme «Ilostyuenne i codupanme https://m.eds00.1u/SS3IWAX33K
BOJIOpOJA, U3yUECHUE €T0
CBOMCTB»
Mounsipabiit 00BEM ra3oB. 3aKOH

32 https://m.edsoo.ru/M3KSO1QDQ
ABoraapo
Brruncienus o0bEma,

33 | ommiccTBa BetleTsa fasa o https://m.edso0.rW/MXGOY304M
€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA WU 00BEMY
Beraucienns 00EMOB Ta30B 110

34 ypaBHeHmo"p CaKii Ha OCHO]fe https://m.eds0o.ru/9TQ8AXABY
3aKOHa O0BEMHBIX OTHOIICHUI
rasoB
o

35 H%,quCKHe 1 XHMUACCkHe https://m.edsoo.ru/7AOGFZK4R
CBOMCTBA BOJIBI
C i. 11 0

36 0CTaB OCHOBARHH. LIOHATHE O https://m.edsoo.ru/IXB2W6IVL
WHIUKATOpax
Bopa kak pactBopuTes.
H

37 ACHIIICHIBIC I HEHACIICHHRIC https://m.edsoo.ru/MKHXPOFH4
pactBOpbl. MaccoBas 10Jist
BEIIIECTBA B PacTBOpE
IIpaxkTuyeckas padora Ne 5 o

38 teMe «lIpurorosnenue https://m.edsoo.rt/WXUKPAUOA

pacTBOPOB C ONPEAEIEHHON
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

MAacCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBa»

KontponsHas padora Ne2 o

39 teme «Kucnopoa. Bogopos. https://m.edsoo.ru/JM7935DRY
Bona»

40 Oxcmppt: cocTas, https://m.edsoo.ru/STFSJINAY
KiIaccu(uKanmsa, HOMEHKIIATypa
[MonmyueHne u XUMHUECKUE

41 CBOUCTBA KHCJOTHRIX, https://m.eds0o0.r/SJAZIY WS2
OCHOBHBIX U aM(OTEPHBIX
OKCHUIOB
O :

42 CHOBAHHA. CoCTaB, https://m.edsoo.ru/SU397HUS5C
Kiaaccu(uKaIs, HOMEHKIaTypa
11

43 OIYHCHHE M XUMITICCKIE https://m.eds00.r/GDIA28ROE
CBOICTBa OCHOBAaHUI
Kucnortsl: cocta

44 HCTOTHI TaB, https:/m.edsoo0.1u/Q6U4WEBK7
Kaaccu(uKaIys, HOMEHKIaTypa
11

45 OIYHCHHE 1 XUMITHCCKIE https:/m.eds00.r/Z2GCRNA5SW
CBOMCTBA KUCIIOT
Comnu (cpennue):

46 HOMCHKJIATYPa, CIOCOOE! https://m.edsoo0.ru/ISNUIMI9TJ
HOJYYEHHS, XUMUYECKHE
CBOMCTBA
[IpaxTuyeckas padota Ne 6.
Perrenue skcrepruMeHTaTbHBIX

47 3aga4 no reMe « OCHOBHBIE https://m.edsoo.ru/58D13JF7V
KJIaCChl HEOPTAHUIECKHUX
COCTUHEHUN
I

48 CHCTITICCKAT CRAD MEAUILY https:/m.eds0o.ru/YDS6ZRE3 1

KjlaCCaMU HCOPTaHUYCCKUX
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COeTUHEHUN

O00011eHrEe U cUCTEMAaTU3 AU

49 N https://m.edsoo0.ru/STBUOEEYN
3HAHUI
KonTponsnas padora Ne3 o

50 teme "OCHOBHBIC KJIaCChI https://m.edsoo.ru/AFA7IDULD
HEOPraHWYECKUX COCANHEHU"
[IepBble monbITKH

5| | IACCHQUEALI XHMICCKNX https://m.edsoo.ru/COV3CC214
anemeHToB. [IondaTue o rpynmnax
CXOJTHBIX 3JIEMEHTOB
[Tepronuueckuii 3aKOH U

52 Tepuomeckas crcrema https://m.edsoo.ru/X9FINR3U8
XUMUYECKHX djieMeHToB 1. 1.
Menneneena

53 IIepuonsl, rpynsl, NOATPYIIIILI https://m.edsoo.ru/NQMWWIRXN

54 Crpoernue atomos. Coctas https://m.edsoo.ru/IMUDOMRSH
aTOMHBIX siaep. M3oTorbl
CrpoeHue 3J1eKTPOHHBIX

55 obonouex aTOM?B DJICMCHTOB https://m.edsoo0.ru/T95YNV8B2
[Tepuoanueckoii cucremsl /1. U.
Memneneesa
XapaKTeprucTUKa XUMHUECKOTO

56 JJICMCHTa 10 erf) TOJOICHHIO B https://m.edsoo.ru/YIP0O4OMDX
[Iepuonnueckon cucreme /1. U.
Meneneera
3nauenue [lepuoanueckoro

57 SAKOHA JUIA PASBITIL Hayii U https://m.edso0o.ru/SZD8XEOOP
npaktuku. J[. 1. MenneneeB —
Y4EHBIN, TIEJArorT U TPakIaHuH

58 PesepBHelit ypok. O6o01IeHNE U https://m.eds00.ru/ZCQTRPOSY
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https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CUCTEeMaTH3aIus 3HaHUH /
Bcepoccniickas npoBepoyHast
paborta

KonTtponsHas padora Ne4 o
teme «CTpoeHue aToma.

59 XuMuueckas CBIA3bY / 1 https://m.edsoo.ru/FTIZF99OWF
Bcepoccuiickas npoBepo4yHast
paborta
D

60 JICKTPOOTPHUATETBHOCTD 1 https://m.edsoo.ru/HZA110EDS
aTOMOB XMMHUUYECKUX DJIEMEHTOB

61 HNonnag xumMuyeckas cBsA3b 1 https://m.edsoo.ru/3SY1RJIKVI
K

62 OBAJICHTHA T0JIApHAA 1 https://m.edsoo.ru/EOL3IMT2AE
XUMHAYECKAS CBA3b
K

63 OBAICHTHAL HELIOAPHAA 1 https:/m.eds00.r/9Y VR3FUXI
XUMHUYECKAS CBA3b

64 CreneHb OKUCICHUA 1 https://m.edsoo.ru/RA6CVXM66

65 OxucuTe s Ho- 1 https:/m.eds00.r/ZXNCA7DOZ
BOCCTaHOBUTEIIHHBIC PEAKIIHH

66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHelil ypok. O6o001IeHHE 1

67 CHCTEMATHSAHA SHAHIH MO 1 https:/m.edsoo.ru/4ARHIM3SNF
teme «CTpoeHHe aToma.
XuUMH4YECKasd CBA3LY
PeseprubIil ypok. O6001IeHNE U

68 . 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATU3aLUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe HH(ppoBbIE
n/n Tewa ypoka Bcero Kontpoaknbie | Ipakrueckue u3ydeHusi | oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI

Ilepnoanueckuit 3aK0H.

1 Hepuomieckas cucrema 1 https://m.edsoo.rt/ECRKA9OAY
XUMHUYECKUX djiemeHToB 1. Y.
Menneneena
3aKOHOMEPHOCTH B

2 VSMEHCHHI CRONCTB 1 https://m.edsoo.ru/GNJPEROFB
XUMUYECKHUX HJIEMEHTOB
MEePBBIX TPEX MEPUOOB
Knaccudukanus n

3 HOMEHKJIaTypa 1 https://m.edsoo.rt/ WTO1WRA2Q
HEOPTraHUYECKHUX BEIIECTB
Buipl xuMuuecKkou CBS3U U

4 THUIIBI KPUCTAJUINYECKHUX 1 https://m.edsoo.ru/UI4YSCFRV
pemeToK
KonTponsnas pabora Nel o
teme «IloBTOpenue u

5 yIIIyOJIeHHE 3HAHUT 1 1 https://m.edso0.ru/J4X87ZN212
OCHOBHBIX Pa3/ieNioB Kypca 8
KJ1accay
Krnaccudukanus XuMHIecKux

6 peakuuii o pa3IuuHbIM 1 https://m.edsoo.ru/X8XAETE2]
MpU3HAKAM
[TonsiTre o ckopocTu

7 XUMHUYECKON pEeaKIluu. 1 https://m.eds00.ru/6 VLXCYY7N

ITonsiTHE O TOMOTI'€HHBIX U
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

TeTCPOTrCHHBIX PCAKIUAX

IloHsTHE O XUMHUYECKOM
PaBHOBCCHHU. q)aKTOpLI,
BJIMAIOIIHUEC HA CKOPOCTH

TEMC ((SHCKTpOJII/ITI/ILICCKaH

8 . https://m.edsoo.ru/H4FH7NZNM
XUMHUYECKON peaKluu u
IIOJIOKCHUE XUMUYCCKOIO
paBHOBECHs

9 OxucnuTensHo- https://m.eds00.ru/648V11026
BOCCTAHOBUTEJILHBIE PEAKITUN
Teopus 21IEKTPOIIUTUUECKON

10 nucconuanuu. CUIbHBIE U https://m.edsoo.ru/2KCYCLZ16
cJ1a0ble ANEKTPOJIUTHI

11 HNounble ypaBHEHUS peaKkuid https://m.edsoo.ru/VN2SBINIR
XUMHYECKHE CBOMCTBA KHUCIIOT
M OCHOBAHUM B CBETE

12 MIpeJICTaBICHUH 00 https://m.edsoo.ru/SHH81YVXI
BJIEKTPOJIUTUYECKON
JACCOIHAIAN
XUMHUUYeCKre CBOMCTBA COJICH

13 B CBeTe HpeHCTaBHevHHH 00 https://m.edsoo.rw/ETD5QTS4G
3IEKTPOJIUTUYECKON
JHACCOIAIUN

14 [TonsiTue o runponuse conen https://m.edsoo.ru/9JFRAVESW

15 O6obmenue n . https://m.edsoo.ru/FEEIZRMBG
CHCTEMaTH3alus 3HAaHUH
[TpakTuaeckas padora Ne 1.

16 «Pemenne https://m.edsoo.ru/7VXTFHIT4
AKCTICPUMEHTAIIBHBIX 3a71a9)»

17 | Konrpoibnas pabora Ne2 mo https://m.edsoo.rw/9RKLZDNUX
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https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

MUCCOLHALINSI. XUMUYECKUE
PEaKIUH B paCTBOPAX»

OO0w1as xapakTepUCTHKA

18 rajoreHoB. XuUMHUYECKHE https://m.edsoo.ru/NNYKYZF12
CBOICTBA Ha IPUMEPE XJI0pa
XinopoBoaopon. ComnsiHast
KHCJIOTa, XUMHUYECKHE
19 . https://m.edsoo.rt/CWVSHCD2M
CBOMCTBA, MTOJTyYCHHE,
MIPUMEHCHHE
[IpakTuyeckast padora Ne 2 o
eMe «llonydenue conssHON
20 | oMECIOMYHCHEE COBIHON https://m.edso0.r/PVEXIYWEG
KHUCJIOTBI, U3yUYeHUE e
CBOICTBY
Brruucnenus mo ypaBHeHHSIM
XUMHUYECKHUX PEaKIIUN, €CITH
21 PCAKIHH, https://m.edsoo.ru/4BISHO70F
OJIMH U3 PEareHTOB JaH B
N30BITKE
OO011ast XapakTepUCTHUKA
22 Hiasl XapaKTepHeTHK https://m.edsoo.ru/VMWKERSEP
anemMeHToB VIA-rpynmsl
AnnorponHbie MOAUGUKAITTT
cepbl. HaxoxkmeHue cepel U eé
23 p . A p https://m.edso0o0.ru/CX10EU8PO
COEIMHEHUI B IPUPOJE.
XHUMHUYECKUE CBOWCTBA CEPBI
CepoBomopoi, CTpOeHHUE,
24 ¢buznyeckrue 1 XUuMHYECKUe https://m.edsoo.rt/ECGX2B40W
CBOMCTBA
Oxcuppl cepsl. CepHast
KHCIIOTA 3UYECKUE
25 Hei0Ta, HsmCCKie 1 https://m.edsoo.rt/ULRFLCHH1

XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XHWMHYECKUE PEAKLINH,
Jiexalue B OCHOBE
MIPOMBIIIIJICHHOTO CTII0c00a
MOJTy4YEHHUsI CEPHOIN KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIieu cpebl
COECTUHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3INON4

27

BrIuncinenne MmaccoBor 10aU
BBIX0/1a IPOAYKTA peaKLnu

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepucTuKa
3J1eMEHTOB V A-rpynmsl. A30T,
pacnpocTpaHeHUe B PUPOJIE,
(bu3znyecKrue U XUMHUYECKUE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AmMEaK, ero pu3nIecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMECHEHUE

https://m.edsoo.ru/HZAYESF13

30

[Ipaktuyeckas padora Ne 3 o
teme «IlonyueHnne ammuaxa,
U3Yy4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/JORP641F]

31

A3oTHasg KucioTa, eé
(bHSI/I‘—IeCKI/Ie U XUMHUYCCKHUC
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonbs3oBanre HUTPATOB U
COJIE aMMOHHSI B KQUECTBE
MUHEPAIbHBIX YI0OPEHHIH.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIEe Cpeabl
COCIMHEHMSIMU a30Ta

https://m.edsoo.rui/SHBKCIQCB

33

®docdop. Oxcua pochopa (V)

https://m.edsoo.ru/GDQJSO3WP
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https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

u ¢pocdopHas KucioTa,
(bI/I?)I/I‘—IeCKI/Ie U XUMHNYECKHUEC
CBOICTBA, MTOJTy4YECHHUE

Hcnonb3oBanue gochaTo B
KayecTBE MUHEPAJIbHBIX

34 N https://m.edsoo.rt/UAZ3HU65V
ynoopenuii. 3arps3HeHHe
MIPUPOIHON cperbl hocdhaTamu
Yrnepon, pacupocTpaHeHue B

35 npupo/ie, Gu3nIecKue u https://m.edsoo.ru/DWOM6SUUL
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux
¢busnvecKkue 1 XUMHYECKHUE

36 CBOMCTBA. DKOJIOTUYECKHE https:/m.edso0.rt/OXQAPGNCF
MPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoaa (IV)

37 YronbHas KUCI0Ta U €€ COU https://m.edsoo.ru/OHQHDG6IPA
[IpakTuyeckast padora Ne 4 o
teme "[lonyuyenue

38 YTJIEKUCIIOTO ra3a. https://m.edsoo.ru/G2HZXQGC8
KauectBenHnas peakuus Ha
KapOoHaT-1oH"
[TepBoHauanbHbIE MOHATUS 00

39 OpraHMYECKUX BELIECTBAX KaK https://m.edsoo.ru/30TIZ109Z
0 COEIMHEHUSAX yTriepoaa

40 Kpemuuii u ero coeguHeHus https://m.edsoo.ru/75JXNHOIS
[IpakTuyeckas padora Ne 5.
Pemenue

41 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 https://m.edsoo0.rui/O7E8DO0D7Z

TeMe «Baxxuermue
HEMETAJILI U UX COSIUHEHUI
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https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTponsnas padora Ne3 o
TeMe «Bakaeimme
HEMETAJUIBI U UX COCIUHEHUS

https://m.edsoo.ru/S85J9UGH3

43

OO01mmas xapakTepucThKa
XUMUYECKHUX DJIECMEHTOB —
MeTaJlJIOB. MeTannnueckas
CBSI3b U METAJINYECKAs
KpUCTAJUIMYECKas PEIIETKA.
duzngeckne cCBOMCTBA
METaJLIOB

https://m.edsoo.rw/XK1GYPCO1

44

XUMHU4JecKre CBOMCTBA
METAJIIO0B.
DIIEKTPOXUMHUYECKUH Psif
HaIpsKEHUH METaJJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO61ue crnocoObl MOTyUYEHHS
MeTaioB. CIuiaBbl.
Beraucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJTUH U3 PEareHTOB COACPIKUT
IIPUMECH

https://m.edsoo.ru/G54GDQI2D

46

ITonsTHe 0 KOppoO3UU
METaJUIOB

https://m.edsoo0.ru/4FIGDOWOW

47

Illenoynbie MeTaJIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/IIU:I U TUAPOKCUBI
HaTpus U KaJIud

https://m.eds00.1u/Q4DX0G3U9

49

IllenoyHO3eMENbHBIC METAJIIBI
— KaJbIIMH U MarHUH

https://m.edsoo.ru/REOCDY0K6

50

Baxueiinme coequHeHUS
KaJIbIUs

https://m.eds00.rui/CJRO6CMZA

51

O06001IeHNE U

https://m.edsoo.ru/O5PXGG1BE
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https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE

cUCTeEMAaTHU3al U 3HAHUU

Ké&ctkocTh BOJbI 1 CITIOCOOBI

52 . https://m.edsoo. s/ WFMBFTTTP
e€ ycTpaHeHus
[IpakTuueckas pad6ora Ne 6 o
53 teMme "JKECTKOCTH BOABI U https://m.edsoo.ru/NFIROKB&J
METO/IbI €€ yCTpaHEeHHs "
54 AnroMuHHi https://m.eds00.ru/9ZJ8RD1TV
55 Amorepurie CBOHCTE https://m.edsoo.ru/NISKIIOJ5
OKCHJIa ¥ THJIPOKCHA
56 Keneso https://m.edsoo.ru/F20NJR5SR
57 OKCHIbI, THAPOKCHILI 1 COTH https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (III)
58 Obobmerme u . https:/m.edsoo.ru/NAON6HGKZ
CHCTEMAaTH3alys 3HaHUH
[IpakTuueckas pabora Ne 7.
Pemenne
59 AKCIEPUMEHTAIBHBIX 3a1a4 110 https://m.edso0.ru/ZN7GOQSMX
TeMe «BaxHele MeTamibsl U
HX COEIUHEHHU
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB JaH B
60 M30BITKE U COCPKUT https://m.edsoo.ru/AYD2HESIY
npuMecHu. Beraucienus
MaCCOBOM J0JIY BEIXOJa
MPOYKTA PEAKINI
61 Obobmenue n . https://m.eds00.ru/BSTOVTKOP
CHCTEeMaTH3alus 3HaHUH
62 Kontponbnas padota Ne4 no https://m.eds00.ru/703C804GN
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https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

TeMe «Baxxuenmne MeTanibl U
HUX COETUHEHUS

BemectBa u MaTcpuraJibl B

63 MOBCEIHEBHON KU3HU 1 https://m.edsoo.ru/OFI32JMTO
4yeJoBeKa
X

64 HMquCKoevgarpﬂ3HeHHe 1 https://m.eds0o.ru/9ANGYEYQI
OKPY’KaIOIIECH CpeIb

65 Poub xummn B pertienin 1 https://m.edsoo.ru/180Q203Y28
9KOJIOTHYECKUX MPOOIeM
P i .

66 C3CPBHBIN YPOK O6O6HI?HHC 1 https://m.edsoo.ru/DT1BAS5U4
Y CUCTEMAaTH3ans 3HAHUHA

67 | Pesepsubii ypok. Obodmene 1 hitps:/m.eds00.r/P52TIZNXV
U CUCTEMATHU3ALUs 3HAHUN

68 Peseparbtit ypok. O6O6meHe 1 https://m.edsoo.ru/TMK36TJZG
Y CUCTEMAaTH3ans 3HAHUHA

OBILIEE KOJIMYECTBO HACOB 63

I10 ITPOT'PAMME

57



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

