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I[TOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma mo XUMUU JJisi 00y4aromuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
paszutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€eT0 00Opa30BaHuUs MOATOTOBIEHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero oopazoanusa (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 . No 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaTEILHON MPOTPaAMMBI
OCHOBHOTO 00IIIET0 00pa3oBaHmsl 11 00yUJaOIIUXCS C OTPAHUYCHHBIMU BO3MOKXHOCTSIMHU
3nmopoBbsi ([Ipukas Munmnpocsemienuss Poccun ot 24 wHosiOps 2022 1. Ne 1025),
®denepanbHON paboyelt MPOrpaMMbl OCHOBHOTO OOIIETO OOpa3oBaHUS IO Y4eOHOMY
npeamety  «Xumus», DenmepanbHOW  MpOrpaMMbl  BOCHUTAaHUA, C  y4ETOM
pacmpeliefIeHHBIX MO KjaccaM MpOBEPSiEMBbIX TpeOOBaHUN K pe3yabTaraM OCBOCHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHus Il 0OYYaIOIIMUXCS C 3aJEPKKON MCUXUYECKOTO Pa3BUTHUSI U JIEMEHTOB
COJIep>KaHMsl, IPEJICTABIICHHBIX B YHUBEPCAIbHOM KonudukaTope rmo xumuu, Konneniuu
npenojaBaHusi yueOHOro mpenMera «XuMus» B 00pa3oBareIbHbIX opranuzanusiax P,
peanu3yrouX 0CHOBHbIE 00111€00pa30BaTeNbHbIE IPOrPAMMBI.

YueOubli  mpeamer  «XHMHS»  BXOJUT B MPEAMETHYIO  00JIacTh
«EcTrecTBeHHOHAay4YHBIE MpEAMETh». B cucTeMe eCcTeCTBEHHOHAYyYHOIo 0O0pa30BaHUs
XUMHUSI KaK Y4EOHBIN MpeIMET 3aHUMAET BAXXHOE MECTO B NMTO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMUpPOBAHMM HAYYHOW KApTUHBI MHpPA, CO3/IaHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM W3HU, HABBIKOB 3J0POBOrO M O€30MACHOIO s
YyeJoBeKa U OKpYXKawoled ero cpeasl oOpas3a JKM3HU, a TaKXKe B BOCHUTAHUU
JKOJIOTUYECKOM KYJIbTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/leHeM TmpaBuil  Oe3omacHoOd paOOThl MPU  BBHIMOJIHEHHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTUMHU IMPEAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXXEHHBIX B (POpMe, COOTBETCTBYIOIIEH BO3PACTY OOYUYAIOIIMXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MpeACcTaBiIeHbl OCHOBOIOJATAIONINE XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHSA, MPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX ITPEBPALCHUN U ITyTE€H YIIPABICHUS UMHU
B LIEJIAX MOJTYYEHHUS BEUIECTB U MAaTEPUAJIOB.

TeopeTu4ecKkyt0 OCHOBY M3YUYEHHUSI HEOPraHUYECKOM XUMHUH COCTaBIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmogmueckuii 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHHUHM AaToMa, BHUJAX XHUMHUYECKOH CBSA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUN.

B u3yuennn kypca 3HauyuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX M JIA0OPATOPHBIX pPAOOT, OIMHUCAHUIO PE3yJTbTATOB
YYEHUYECKOTO0 JKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM W TIpaBWJI O€30IacHO padoThl B
XUMUYECKOH J1abopaTopuu.



Peanuzanus gaHHON porpaMMBbl B Ipoliecce 00y4deHus MO3BOJIUT 00YyUarOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMN U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpeIH APYruX HAyK O IIPUPOJE.

N3ydyeHne XuMuu crnocoOCTBYeT (OPMHPOBAHHUIO Yy OOYyYaroIMXCs Hay4HOIO
MHUPOBO33pEHUS, OCBOCHHMIO OOIIECHAYYHBIX METOJNOB (HAOJIIO/IEHUE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJEJIMPOBAHUE), OCBOCHMUIO IMPAKTUYECKOIO IPUMEHEHUS HAay4YHbIX
3HAHWM, OCHOBAaHHOT'O HAa MEXIPEIMETHBIX CBA3AX ¢ npeaMeTraMu « OKpYKaroIUi MUpP»,
«Duzukay, «buonorus», «['eorpapus», «Matemaruka» u (HOpMHPYET KOMIIETECHIUH,
HE0OXO0UMBIE I TPOAOHKEHNUS 00pa30BaHuUs B 00JIaCTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pa3BuUTHIO Yy oOywatounmuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAJbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTUYECKH aHAJIM3UPOBaTh HHGPOPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTb MPEAMETa JJI Pa3BUTHS JKU3HEHHOW KOMIETEHIUU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B yCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAMMBIX JUJIsl TOBCEIHEBHOW KM3HHU; HABBIKOB 3/I0POBOTO M 0€30MacHOro AJis
YeJloBEeKa M OKpYXarolled ero cpeapl oopasa >kU3HH; (POPMHUPOBAHUM HKOJIOTUYECKOM
KYJIbTYDBI.

[TporpamMmMa oTpaxaer coaepx aHHe OOy4YeHHUS HpeaIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3zoBareibHbIX NMOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue yuyeOHbIM
npeaMeToM «XHUMHsD) NPEACTABISIET ONPEACIEHHYIO TPYAHOCTh JJIs 0OYy4aroIIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NIEATEIbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO OOILIEro 3amaca
3HAHWM, MOHWKEHHBIM I1O3HABATEIIbHBIM MHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jns mpeonoseHuss TPYAHOCTEW B HM3YYEHUM YYEOHOro mnpeamera «XHUMHs»
HeoOXxoAMMa ajganTanusi o0bemMa U XapakTepa y4eOHOro Marepuana K nNo3HaBaTelIbHbIM
BO3MOKHOCTSIM JTaHHOW KaTeropuu OOYyYaroIIMXCs, y4eT UX OCOOCHHOCTEH pa3BUTHUSAL:
UCIIOJIb30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIPEIMETHBIX CBS3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro Marepurarna.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
IIOJIMCEHCOPHOW OCHOBE.

Teopernuecknil MaTepuaig peKOMEHAYETCS M3y4daTh B IPOLIECCE NMPAKTHUUYECKOU
NeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIBHBIX YPOKOB Ha PELIEHUE 3a7a4 B CBS3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranumdeckoe eIuHCTBO
NPAKTUYECKON M MBICIUTEIBbHON JeATENbHOCTH OOYyYarOUIMXCsl Ha YpPOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUHU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUH YAENAETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUI ¥ (POPMUPOBAHUIO HAaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a7aun U3yyeHus yueOHOro npeamera « XuMHus»

OO0mme 1enu wu3y4YeHUs Yy4eOHOro mnpeamMeTa «XUMHUS» TPEJCTABICHBI B
denepanpHO  paboueld mporpamMMe OCHOBHOro oomero oOpazoBanus. OnHu
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsl, HAMPaBICHHOCTH OOYYEeHHs] HAa pa3BUTHE W CAaMOPA3BUTHE JHYHOCTH,
(dopMupoBanue e€ MHTEIUIEKTa U O0mIed KynbTypbl. OOyuyeHHE YMEHHIO YYUTHCS U



MIPOJIOJDKATH CBOE 00pa30BaHUE CAMOCTOATEIHLHO B HACTOSIIIIEE BPEMS SIBIISICTCS] OTHON U3
BOKHEUIINX (PYHKIIUH YIEOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMHUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO IpoTrpaMMmy,
JTOMUHHUPYIOIIEe 3HAaUCHHE MPUOOPETAIOT TaKue IeJH, KaK:

dbopMupoBaHHE  MHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO PEIICHUH, CIIOCOOHOH aIanTHpPOBaTHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HalpaBJIICHHOCTh OOYyYEHHS Ha CHCTEMAarH4ecKoe NPHOOIIEHHE YydYalluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHOMN JIEITEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
MMO3HaHUS, (POPMUPYIONTUM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUM;

o0ecriedeHne yCIOBHi, CITIOCOOCTBYIONMIUX MPUOOPETEHUIO OOYIAFOIITIMUCS OTIHITA
pa3HOOOpa3HOU JIESITEIbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMM ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
NEATEIbHOCTH;

dbopMupoBaHUE YMEHUM OOBACHSITH U OIIECHUBATH SIBJICHUSI OKPYKAIOIIEro MUpPa Ha
OCHOBaHHUH 3HAHUI U OIbITA, TOJTYYEHHBIX IPU U3YUCHUU XUMUU;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
[IEHHOCTH XUMHUYECKHX 3HAHUW JJIs1 BBIPAOOTKH HKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBE/ICHUS B OBITY U TPYOBOM JEATEILHOCTH B LIENSAX COXPAHEHUS CBOETO 3710POBBS U
OKpY>Karolled MPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO W
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUsI OOIIEUETIOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUSI.

Kypc HamnpaBiieH Ha pelieHe CIeAyoIMX 3aa4, 00eCIeUNBAOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYUYEHHIO XUMUHU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEILECTBAX, UX MPEBPALICHUAX U IPAKTUUECKOM MPUMEHEHNHN; OBJIAJICHUE MTOHATUIHBIM
anmnapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHYECKHX TNPEBpPAlICHUNA HEOPraHWUYECKUX U
OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUN >KMBOW W HEXHUBOW HPHUPOIBI;
yoIyOJIeHUE TIPEACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XHMHUYECKOM IPAMOTHOCTH: CIIOCOOHOCThIO aHATU3UPOBAThH
U OOBEKTHUBHO OIICHMBATh XKU3HEHHBIC CUTYyallud, CBSI3aHHBbIC C XUMHUEH, HaBBIKAMU
0€30MacHOro OOpalleHus C BEIISCTBAMH, HCIIOIB3YEeMbIMHU B MOBCEIHEBHOW >KU3HU;
YMEHHEM aHaJIN3UPOBaATh U TJIAHUPOBATH KOJIOTUUECKH OE3011aCHOE MOBEICHHUE B IIEIISIX
COXpaHEHHUsI 37I0POBbS U OKPYKAOIIEH CpeIbl;

dbopMHUpOBaHNE YMEHUN yCTAHABIMBATH CBS3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSMUA M TIPOIECCAMU, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHAITh
MPUYUHBI MHOTOOOPAa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaKXe 3aBUCUMOCTb IPUMEHEHHUSI BEIIECTB OT UX CBOMCTB;



npuoOpeTEeHNE OMbITA MCIOIB30BAHUS PA3TUYHBIX METOAOB M3yUEHUS BEIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALICHUU TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyueHnne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHMTHh Ha CO3JAaHUU
ONTHMAJIBHBIX YCIIOBHM JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuana OOy4arolUMUCS C
311P. Bonpioe BHUMaHHWE JOKHO OBITH YIEICHO OTOOpYy ydeOHOro maTrepuaia B
COOTBETCTBUM C NPHUHIMIIOM JOCTYIHOCTH IPU COXPaHEHHH OOILIEro 6a30BOro ypoBHS.
OH A0KEH M0 CONIePKaHuI0 U 00beMY OBITh aJanTUPOBAHHBIM s o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUH C X 0COOBIMU 00pa30BaTENbHBIMU NOTPEOHOCTIMU. ClieryeT 001eryuTh
oByafiecHue MarepuasioM oOyuatomumucss ¢ 3[IP mocpenctBom ero aeTasbHOro
OOBSICHEHHSI C CHCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TPEHUPOBKOW B
NPUMEHEHUN 3HAHUN C KMCIOJIb30BAHUEM IIPUEMOB AITOPUTMHU3ALMUA W BU3YAIBbHBIX
orop, 00y4eHus CTPYKTypHUPOBAHUIO MaTepHaIa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
Ornopa Ha MEXIIPEAMETHBIE CBSI3M BOIIPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU mnpeaMeramMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT € YYEOHbId MaTepuall C Pa3HbIX TOYEK 3pPEHUs,
MEXITPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00JIee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

[Ipy MoAroToBKE K YpOKaM Y4YUTEIb JOJDKEH MPEIycMOTpPeTh (GOPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHalIu3upoBaTh, CPAaBHUBATh, 0000IIaTh U3yYyaeMbIil MaTepual,
IJIaHUPOBATh MPEACTOSUIYI0 pPaboOTy, OCYHIECTBIATh CaMOKOHTpoJib. HeoOxomumo
IOCTOSTHHO ~CJIEUTh 3a MPAaBWJIBHOCTHIO PEUYEBOro O(OPMIICHUS BBICKA3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJACHUS U JI€ATENbHOCTH, oOyyatouuxcs ¢ 31IP
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOJMM CTPOXKAMIIKUNA  KOHTPOJIb
COOJI0/IeHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOuHETE.

Buasl npesarenbHocTH oOyvawommxcsa ¢ 3IIP, o0ycinoBiaeHHble 0C00BIMHU
o0pa3zoBaTeIbHBIMHU NMOTPEOHOCTSAMM M o0ecreYuBaIOIIMe OCMbICJIEHHOE OCBOECHHE
coJep:KaHuM 00pa30BaHMS O NpeaMeTy «XUMHUD)

Conepxanue BUJIOB JesTelibHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [loMHMO MmIMPOKO
ucnoib3yeMbix B @OII OO0 o6mmx st BceX 0O0y4aromuxcsi BUJIOB AEATEIbHOCTU
ClelyeT YCWIUTh BUABl ACATENbHOCTH, cHeluUYHBbIE [UIsl JAHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHHs 00pa30BaHUs
[0 MPEAMETY: YCWIEHHE MPEAMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHUBH3aUUEn
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BUIOB JEITEIBHOCTH, 33JCHCTBYIOIIUX PA3IHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOPOM Ha alrOpPHUTM; «IIOLIarOBOCTh) B
M3YYEHUU MaTepuaia; MCIOJIb30BAHHUE JIONOJHUTEIBLHON BU3YyalbHOU OMOPHI (TUIAHBI,



o0pasipl, CXeMBbI, IA0JIOHBI, OTIOpHbIE Tabnuiibl). [ pa3sutus y odydarommxcs ¢ 3[1P
yMEHUSl JieJlaTh BBIBOJBI, (POPMUPOBaHHS TPaMOTHOIO PEUEBOTO BbICKA3bIBAHUS
HE0OXOIMMO HCHOJIb30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIyeT
yIEeIUTh OOYYEHHIO CTPYKTYPUPOBAHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIBHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSMH JJIs1 KJIaCCU(DUKAIIMU 1 HATIOJIHEHUE UX TPUMEPAMH U JIP.

Temarnueckas U TepMHHOJIOrHYecKast Jiekcuka cootBeTcTByeT @OIT OOO.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMHM SIBISIFOTCA HPUEMBI pabOTHI ¢
JEKCHYECKUM MaTtepuaioM 1o mpenMery. llpoBomurtcs cmneumanpHas paboTa 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIONIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3YyalbHAs
MOJIIEPKKA, AITOPUTMBI paOOTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaIU3aliu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera « XuMHUsD> B Y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM OCHOBHOI'O 0O1Iero oOpa3oBaHUsl y4e€OHBIM IpeaMeT «XUMHs» BXOIUT B
npeaMeTHY0 001acTh «EcTecTBeHHOHAyYHBIE MPEIMEThI» U SABIISETCA 00sA3aTEIbHBIM
JUTSl U3YYECHHS.

YyeOHbIM MJIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX YacoB — IO 2 4 B
HEeAeNo B 8 1 9 kiaccax COOTBETCTBEHHO.

Conepxkanue yuyeOHOTO mpeameTa «Xumusy, npeactaBieHHoe B DenepanbHon
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHoOn
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHOM aJanTHPOBAHHOM OCHOBHOM
oOpa3oBaTeIbHOM MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHus OOyYaromMXcs ¢
3aJ€PKKOU IICUXUUECKOTO PA3BUTHA.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»
COHEP)KAHUE OBYUEHNA B 8 KITACCE

[IepBOHAaYAIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumum B KHM3HM YelloBeka.* Tena M BellecTra.
duznueckre CBOMCTBA BEIICCTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Yuctele BeniecTBa 1 cmecu. CriocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOparieHusi ¢ BEIIECTBAMHU W JIabopaTOpHbIM 0oOopynoBanueM. *[loHaTtue o mMeromax
MO3HAHUS B XUMUM.™

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCUTENBHAs aTOMHAst Macca. [IpocTeie U ClIokHbIE BEIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHASA MOJIEKYJIsIipHas Macca. MaccoBas 10715
XUMHYECKOTO AJIEMEHTA B COEINHEHUH.

@u3nyeckne M XUMHUYECKUE sBJIeHUA. Xumuueckas peakuusd. [IpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKUX peakiuil (COeIUMHEHUs, pa3JIoXKeHHUs,
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3aMenieHus, 0OMEHA).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TMOCYAOW, C MpaBUIIaMU
paboTHl B JIAOOpaTOpUU M NMpUEMAMH OOpallleHHus ¢ J1abopaTOpHBIM O00OPYJAOBAHHUEM;
U3y4eHHE M OmNucaHue (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEILECTB;
HaOo/IeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJECHCAIIMsI BOJIbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKAITUBAHUE MEAHON
IPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCJIOTOW) SIBIICHWH, HaOIIOJCHUE W OMHCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUi (pasiioKeHUE caxapa, B3auMOJCUCTBUE
CEPHOM KHCIIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruapokcuna meau (11) mpu HarpeBanun,
B3aMMOJICHCTBUE Keme3a ¢ pactBopoM conu mean (I1));u3ydenne cnocoOoB pasaeneHus
cMecel (C  TIOMOIIpI0 MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JIUCTUJUIAIINSA,
xpomaTorpadusi), TpOBEACHHE OYMCTKA TOBAPEHHOW COJIM; HAOIIO/IEHWE W OMHMCAHUC
pe3yibTaTOB TMPOBEICHUS OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl;
CO3/IaHHE MOJIETIEH MOJIEKY (IIapOCTEP>KHEBBIX).

Baxxnelmme npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JI€MEHT U MPOCTOE
BemecTBO. Haxoxknenne kuciopojia B mpupoje, puandeckue 1 XMMUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CIIOCOOBI MOJIYYEHHS] KUCIOPOoia B
nabopaTopur *u npoMbliuieHHOCTH.* [IpuMenenne kuciopona. [lonstue 00 okcugax.
KpyroBopor kucioposa B mpupoze. *O30H — ayuioTporHasi MoaudUKaIus KUcIopoa.

TennoBoi 3pPexkT XuMUYECKON peaklui, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHJOTEPMUYECKHUE peakiuu. TOMINBO: yrojib U MeTaH. 3arps3HEeHUE BO3yXa, YCUICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpUpPOE,
dbu3uYecKre 1 XUMUUYECKHUE CBOMCTBA (HAa MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIaMU U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CcrocoObl moiyudeHus.* [loHsiTHe O KUCIOTaxX U
COJISIX.

KomuuectBo BemectBa. Monb. Monsipnass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuetsl o xummudeckon opmysie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00BbeMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPAaBHEHUSIM.

*®dusnueckre cBoiicTBa Bojbl.* Boma. Ee cocras, crpoenue u moinekyinbsl. *Boaa
Kak pacTBopuTeb.™ PacTBOphl. *I1oHSATHE O HACKHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[ToHnsTHEe pPacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBOil J0Ju BellecTBa B
pacTBope (IIpPOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0 BELIECTBA B PacTBOpE.
*XuMHUuecKkrue CBOMCTBa BOJBI (Pa3jIOKEHHE, PEaKI[Mu C HaTPUEM, OKCUIOM KaJbIlus,
okcusoM cepol (IV) peakuuu ¢ MetayyiaMu, KUCIOTHBIMHU W OCHOBHBIMH OKCHJIAMU).
[Tonstue 06 ocHOBaHUsAX. POk pacTBOPOB B MpUPO/IE U B )KU3HU YeiaoBeka. Kpyroopor
BOJIbI B IpUpO/Ie. ™ 3arps3HeHre NPUPOAHBIX BOA. OXpaHa U OUMCTKA TPUPOTHBIX BOJI.

Baxneiimme  kimaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxarus
HeopraHmyeckux coeauHeHud. OKCUIBI: cOCTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytolme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ u XUMUYECKUE CBOMCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meinodamu). OcHoBanms. Knaccudukarus
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OCHOBaHMW: IIEIOYM M HEPACTBOPHMBIE OCHOBaHUA. HoOMeHKknaTypa OCHOBaHUM.
duznyueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJIEHCTBUE C OKCHUIAMU
HEMETaJUIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHoBaHMt. >

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEpPE COJSHOM M CEepHOM KHCIOT), *crnocoObl mosydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa coJjeid,
*CcnocoObl OJIyYEHUS ™, B3aUMO/ICHCTBUE COJIEN C METallIaMH, KUCIIOTaMU, IIEJI0YaMU U
COJISIMH, IPUMEHEHUE.

[TorsitTne 00 aM(OTEepHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE C KUCIOTAMH U IIEJI0YaMHU, Pa3JIOKEHUE MTPU
HarpeBaHWM) U MOJy4YeHUE.™

['eHeTnueckass CBA3b MEXKJIYy KJIacCaMyd  HEOPTaHUYECKUX  COCIMHEHU.
['eneTnueckue psaapl.

XUMHUUYECKUM DKCIIEPUMEHT: KAYECTBEHHOE ONPEACIICHUE CONEPKAHUS KUCIIOpOAa
B BO3/yX€; MOJyYeHUE U U3yUYEHHE CBOMCTB KUCIOPO/1a; HAOIOICHHE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUS BO3HUKHOBEHHS U MIPEKpallleHus TopeHus (Toxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOMCTB BOJIOpOJia (ropeHue); HaboieHne 00pasioB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCJIeIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3JIMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;
B3aUMO/ICMCTBUE BOJIbI C METAJUIAMH (HATPUEM M KAJIbLIMEM ) (BO3MOXHO MCIIOJIb30BAHUE
BUJICOMATEPUAIIOB); OINpPEJEICHUE pPACTBOPOB KHUCIOT MW IIEJOYEe C MOMOIIbIO
MHJUKATOPOB; UCCIIEI0BaHNE 00pa3[0OB HEOPraHUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB;
HaONIOeHUE HM3MEHEHUsS OKpPAacKM HHIUMKATOPOB B pacTBOpax KHCIOT M LIEIOYEH;
n3yueHue B3aumoiericTBusi okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIIOT C
METAUIAMHU, PEAKUMHA HEUTpadu3alvy; [OJYYECHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METAJUIA IPYTUM U3 PACTBOPA COJIU; PEIICHUE IKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxkHeunme Kiacchl HEOPraHUYECKUX COEAUHEHUIN.

[Iepronnueckuit 3akoH u [lepuoguueckas cucremMa XMMHYECKUX JJIEMEHTOB

. . MenpneneeBa. CtpoeHue aToMOB. XUMU4eckas CBi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH.

[lepBble MOMBITKYN KJIacCU(PUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IICJIOYHO3EMEbHBIC METaJUIbI, TAJIOTEHbI, HHEPTHBIC
rasbl). *2JeMeHThI, KOTOpbIe 00pa3yoT aM(GOTEPHBIE OKCUIBI U THUIPOKCHUJIBL. ™

Ilepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHUYECKUX DJIEMEHTOB
1. 1. Menneneesa. KopoTkonepunoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomnueckont cucreMbl xumMudeckux syeMeHToB . M. Menneneesa. Ilepuonbr u
rpynnbl. OU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB IMEPHOAA U TPYIIIbI
AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX simep. *M3otonbl.* DnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000109eK aTOMOB TepBbIX 20 XxuMmudeckux siemeHToB [lepuonnueckoi
cucrembl J[. 1. MenneneeBa. XapakTepuUCTHKa XUMHUYECKOrO JJIEMEHTa IO €ro
nonoxxenuto B [lepunonnueckon cucreme /. . Menneneena.
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*3aKOHOMEPHOCTH MU3MEHEHUsI CBOKCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
HNOATPYI, B 3aBUCUMOCTH OT aTOMHOTO (MOPSIKOBOrO) HOMEpa 3HauyeHue
Ilepuoguueckoro 3akoHa u IlepmoanMvecKOl CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTUs Hayku U nipakTuku. [{. Y. MenneneeB — yu€HbIN U rpak1aHUH. ™

Xumuueckasi cBsi3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBS3b.
*INEeKTPOOTPUILIATEIILHOCTh AaTOMOB XUMHUUYECKHUX 31eMeHTOB.* oHHAas CBSI3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUS M BOCCTAaHOBJIEHUSI. OKUCIHUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OIKCIIEPUMEHT: M3yueHHE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aUMOJCHCTBUE T'MIPOKCHAA LIMHKA C PACTBOPAMM KHUCJIOT M IIEJIOYEH;
IIPOBEJICHHE OIBITOB, MIUTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuy pa3aoKeHUs, COCTUHEHUS).

MexnpenMeTHbIe CBSI3H

Peanuzanmss MeXNpeaIMETHBIX CBs3eld IIpU M3Y4YEHMM XHMHHM B & KJacce
OCYIIECTBIISIETCS YEPE3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHbBIX IOHITUMN, TaK
U TOHATUH, SBIIIOIIMXCS CUCTEMHBIMM I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIN (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJu3, CHUHTE3, KiIaccu(uKaluusg, MNepUOJUYHOCTb, HAOIIOACHHUE, DSKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®dusznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, HU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, BELIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, (PU3WYECKHUE BEIMYUHBI, CAUHULBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3B€3/1b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIE3HBIE
MCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

COILEP KAHUE OBYYEHUA B 9 KIIACCE

BemiectBo 1 xuMHuueckast peakuus

[lepuoanueckuii 3akoH. llepuomnueckas cHUCTEMa XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaIMs, KaJIbIUS U WX COCAUMHEHUN B
COOTBETCTBUU C MOJIOKECHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME M CTPOCHUEM KX
aTOMOB.

CtpoeHue BemIeCTBa: BHUAbI XUMHUYECKOW CBS3UM. THIMBI KPUCTALIMYECKHUX
peIETOK, *3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKA U BUIA
XAUMHYECKOM CBSI3HU.™

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMUHBIM Kjlaccam
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XuMUYECKUX PEaKIUi M0 pa3IuYHbIM MpU3HaKaM (110 YUCTY U
COCTaBY YYacCTBYIOIIUX B PEAKIMM BEILECTB, MO TEIJIOBOMY 3(PdeKTy, Mo M3MEHEHUIO
CTETCHEH OKHUCIEHUS XUMHUYECKHX DJJEMEHTOB, *TM0 O0O0paTUMOCTH, IO YYacTHIO



KaTaiauzatopa).* OK30- M JSHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKHE
ypaBHEHHS. ™

*TlonsiTie O CKOpPOCTH XHUMHuYeckou peakuuu. [loHarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOrE€HHBIX U TETEPOTECHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHoBecur. CMelIeHNe XUMUYECKOTO PABHOBECHSI.
®dakTopbl, BIUSAIONIME Ha CKOPOCTh XMMHUUYECKOW peaKIui U MOJI0KEHUE XUMHYECKOTO
paBHOBECHS.™

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peakuuu, AIEKTPOHHBIN OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENHHOM peakiuu. CocTaBlieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIB30BAHUEM METO/1a AIEKTPOHHOIO OanaHca.

Teopust 3AEKTPOIUTUYECKON NUCCOLMAIMU. DIEKTPOJIUTHYECKAS JUCCOLUALIMS.
DNEKTPOJIUTEI W HEIJICKTPOJUThI. KaTwoHBI, aHWOHBL. *MexaHu3M IHUCCOITAITUU
BCIIECTB C PA3JIMYHBIMA BHJIAMH XHMHYECKOW CBs3U. [loHsATHE O CTeneHu
nucconuanyu.™ CHIbHbBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. YcCliOoBUS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa [0
koH11a. [lomHbie U cokpali€éHHbIC HOHHBIC YPABHEHHS peaKifii. XMMUUECKHE CBOWCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ NPEJCTABICHUNA OO0 3JICKTPOIUTUUYECKON
mucconmanu. Cpena pactBopa. KadecTBeHHBIE peakiMM Ha KaTUOHBI U AHHUOHBI:
XJIOpUa-, OpoMuI-, HOAUA-, CyibdaT-, kapOoHAT-, cuiIuKar-, (ocdar- aHUOHBI
TUAPOKCUJI-UOHBI; KATUOHBI aMMOHMUSI, MarHusl, KaJIbIIMs, ATIOMUHUS, Jkelne3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpaXx.

XAMHYECKHH JKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHUCTAUTHYCCKUX
pPEIETOK HEOPraHUYECKUX BEIIECTB — METAUIOB U HEeMeTayIoB (rpadura U anmMasa),
CIOKHBIX BEIIECTB (XJOpHUAA HATpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH PEakIMd OT BO3JACHCTBHS PA3IWYHBIX (DAKTOPOB; HCCIEIOBAHUC
AJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MTPOLIECCA AUCCOIMALIMM KUCIIOT, HIEIOYel 1
cojeii  (BO3MOXXKHO  HCIIOJIb30BAaHME  BHUJICOMATEPUATIOB); TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKA TMPOTEKAHUS PEaKiMii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBIJEICHHUE Ta3a, 00pa30BaHHUE BOJIbI); OIMBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (TOpeHHe, pPEeakiuu  Ppas3sIoKeHUs,
COCIMHEHHUS); PAcTlO3HaBaHWE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO Kaue€CTBEHHBIX
peaKiMii Ha HOHBI; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemeramipl 1 ux coequHeHUs

OO6miast  xapakTepucTuka TajioreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHBIE CTETIeHN OKUCIeHHsI. CTpoeHHE U (PU3UIECKHE CBOMCTBA ITPOCTHIX BEIIECTB
— rajjoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa (B3auMOJICHCTBUE C METaJlJlaMH,
HEMETAJJIAaMU — BOJIOPOJIOM M KUCIIOpojoM, *mienouamu™). XiaopoBoaoposa. ComsiHast
KHCJIOTAa, XMMHUYECKHE CBOWCTBA, *mojiydeHue®, mpumeHeHue. *JleficTBue xjopa u
XJIOPOBOAOPOJa HA OpPTaHU3M 4YesoBeka.™ BakHeliue XJIopuabpl U UX HaXO0XKJICHHE B
pupoe.

OO6miast xapakrepuctuka 5371eMeHTOB VIA-rpymnmbl. OCOOGHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U CEPhl. XapaKTEepPHBIC CTEIICHU OKUCIICHUS.

Crpoenne u (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAU(DHUKAIMU KHUCIOpOAa U Ccepbl. XUMHYECKHE CBOMICTBa Cepbl
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(B3auMomelicTBUe *C HeMeTallaMH* — BOJOPOJOM U KHCJIOPOJAOM, MeETaJjlaMH,
*KOHLIGHTPUPOBAHHBIMU a30THOM U cepHOM Kuciotamu).* CepoBOAOPOJ: CTPOCHHE,
du3nueckue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA).
Oxkcunbl cepbl KaKk MPEJCTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KucioTa: Gu3nvecKkue
U XUMHYEecKue cBoicTBa (obOmue u crneuuduueckue). Colid CEpHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyibdaT-uoH. CepHucras KucioTa. *XuMUYECKUE PEaKInu,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CcHoco0a TOJMyYeHUs CEepHOM KHUCIOTHI.*
Haxoxnenue cepel u €€ coenunennii B npupose. [I[puMenenue cepel u ee COeTMHEHUN B
ObITYy W B TMPOMBIIUICHHOCTH. *XHUMHUECKOe 3arps3HEHHE OKpYXalollel cpeabl
COETMHEHUSIMH Cepbl (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro npeaoTBpamieHus. *

Oo1as xapakTepucTuka 3eMeHToB VA-rpymnmnbl. OcOOEHHOCTH CTPOSHHS aTOMOB
azora u pocdopa, xapakTepHbIC CTEIICHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B MpupoAe, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3MUECKHE M XHUMHUYECKHE CBOICTBa
(oKHCNIeHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), *MOiydeHHe™ U NpUMEHEHHE.
Conu aMMoOHHS: cocTaB, (U3MYECKHME M XHMHUYECKHE CBOMCTBa (pa3joKeHHeE,
B3aUMOJEMCTBUE €O 1Ieno4YaMH), NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHHUA. A30THasi KucioTa, €€ (u3Mueckue M XUMHYECKUEe CBoMcTBa (oOuime u
cnenudpuueckue), *nomydenue.®* Hutparel (pasnoxeHue). A30THUCTas KHUCIOTA.
Hcnonbs3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKaIoIIed cpeAbl COSAMHEHUS MU a30Ta (KHUCIOTHbBIE
JTOXKJIH, 3arpsI3HEHHUE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®docdop, *ammoTponHsie Moaudukauuu docdopa,* Puznyeckue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE C METAJIJaMU, HEMETaJUlaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KHUCIOTA:
dusznueckue M XUMHUYECKHME CBOMCTBa, *monydeHue.®* *[loHsATHE O MUHEPAIBHBIX
ynoopenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yhaoOpeHusx.* Ooimas
XapakTepucThka 31eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUs. BaleHTHOCTb M XapaKTepHbIE CTENEHH OKUCICHHS aTOMOB Yrjiepojaa u
KpeMHus. PacripocTpaneHnue yriepoa B IpUPOJE, XapaKTEpHbIE CTENEHN OKUCIICHHUSL.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKUe WU
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB (B3aMMOICUCTBHE C METAJUIAMU, HEMETAIJIAMU,
*KOHIICHTPUPOBAHHBIMM a30THON M CepHOM KHcIoTamH)*. AncopOiusa. Kpyrosopor
yraepoja B npupoje. OKcuasl yriepoja, ux (pu3nyeckue U XMMHUYECKHE CBOMCTBA,
NOJIyYCHHE W NPUMEHEHUE, JEHCTBUE Ha OpPraHuM3M 4YeloBeKa. *DKOJIOTHYeCcKue
npoOJieMbl, CBs3aHHBIE ¢ OKcHaoM yriepoaa(lV); runoresa riio0aabHOTO MOTEIICHUS
KJIUMaTa; TMapHUKOBBIM 3(PdekT.* YronapHas KuciaoTa U €€ coiu, uxX (U3UYECKHE U
XUMHUYECKHE CBOMCTBA, *moiydyeHne U mnpuMmeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkI. Mcronp3oBanue kapOOHATOB B OBITY, MEUIIMHE, POMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOuue mpeacTaBieHUsT 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYEeCKHX
COeIMHEHUN yriaepoaa (Ha mpuMepe MeTaHa, STUJIEHa, 3TaHOJIa, YKCYCHOM KUCTOThL. *Mx

11



coctaB U xummuueckoe crpoenue. Knaccuduxanus oprannyeckux emects.* [lonsrue o
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: JKUpaX, OeJIKaxX, YriIeBOIaX — M UX POJIU B KU3HU
yesoBeka. *MarepuanbHOE €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHH. *

KpemHuuii, ero ¢usmyeckue © XUMHYECKHE CBOMCTBa (Ha THpUMeEpe
B3aMMOJICUCTBHUS C MeETaJlaMd W HEMeTaulaMH), *rojiydeHue* U MNpUMEHEHUE.
*CoenuHenus KpeMHust B ripupoje. Oomme npencrasienus 06 okcuae kpemuusa(IV) u
KpeMHHueBoU kucioTe. CHIMKaThl, GU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTYYEHUE U
MIPUMEHEHUE B OBITY, IPOMBILIJIEHHOCTH (B MEJULUHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHON
u Jp.). Baxkueiimme cTpouTenbHbIE MaTepHalbl: KEpaMUKa, CTEKIJIO, [EMEHT, OCETOH,
xene300eToH. [Ipobrembl 0e30MacHOTO MCHOIB30BAHUSI CTPOUTEIBHBIX MaTEPHUAaOB B
MMOBCETHEBHOM JKU3HU. *

XHWMHUYECKUN SKCIEPUMEHT: HU3y4deHUE OO0pa3loB HEOPTraHWYECKHX BELIECTB,
CBOMCTB COJIIHOW KHCIIOTBI; IIPOBEICHHE KAYECTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U
HAOJIIOZICHUE TPU3HAKOB HUX TMPOTEKAHMS; OIbITHI, OTpaKawoIue (Qu3nyeckue Hu
XUMHUYECKHE CBOICTBAa TrajoOr€HOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJB30BaHUE
BUJCOMATEPHAIIOB); O3HAKOMJIEHHE C o0pa3lamMu  XJOpUAOB  (TajJoreHUAOB);
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPHAJIOB); HAOIIOJAEHHE IIpolecca OOYIVIMBAHMS caxapa IOJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI; U3yYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEpHOM KUCJIOTHI, MPOBEJCHNE KaUECTBEHHOW peakluy Ha Cynb(aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTEeKaHUs;, O3HAKOMJICHUE ¢ PU3UYECKUMU CBOMCTBaMU azota, ¢hocdopa
U UX COEIMHEHMI (BO3MOKHO HUCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 pochopHbIX yaoOpeHuii; NoJydeHrne aMMUaKka U U3y4YeHUe ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEAKLUMU HA MOH aMMOHHUS U (ochaT-uOH U U3y4YEHHE NMPU3HAKOB UX
MIPOTEKAHUS, B3aWMOJEUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUYECKUX
pemérok anMasa, rpaduTa; O3HAKOMJIEHHWE C MPOLECCOM aJcopOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJI€M © YCTPOMCTBOM MPOTHUBOTa3a; IMOJy4YCHUE
YTJIEKHUCIIOrO Ta3a U MU3yYEHHE €ro CBOMCTB; NPOBEICHUE KaYECTBEHHBIX PEaKLUN Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHUE C
NPOAYKIMEN CUIIMKATHOW MPOMBIILICHHOCTH; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a4a4 10
TeMme «BaxHenme HeMeTauibl U UX COEAUHEHUSI.

MeTtanibl 1 KX COEUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
noJioxkeHus B [lepuoguueckon cucreme xuMuueckux aneMeHToB . . MenneneeBa u
cTpoeHusi atomMoB. CTpoeHHe MeTaioB. MeTaminueckas CBA3b M MeETauIMuecKas
KPUCTAJUIMYECKAsT PEUIETKA. OJIEKTPOXUMUUYECKHW PAJO  HANPSIKEHWM METaJUIOB.
du3nyecKkue U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHUCIOPOJOM,
BOJIOHM, KucioTamu). *O0mue crnocoObl nmoydyeHus: MetayioB. [loHsTHE 0 KOppo3uu
METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl WX OT Koppo3uu. CriaBbl (CTaib, YYTYH,
JTIOpATIOMUHUHN, OpOH3a) ¥ MX PUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH . *

[Ilenounsie meTaiuibl: MojoxeHne B l[lepuoanyeckon cucremMe XUMHYECKUX
aneMmeHTOB /Jl. . MenneneeBa; crpoenne aroMoB. Haxoxnenue B mpupone. Pusnyeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI M THAPOKCUABI HATPUS
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1 Kanus. [ [puMeHenne menoyHbIX METAIUIOB U UX COEAUHEHNN.

[IlenouyHo3eMenbHBIE METAJUIBI MATHUM U KaJbLUM: TIOJI0)KeHUE B [lepuonuueckon
cucTeMe xuMuueckux 3neMeHToB [l. 1. MeHneneeBa; CTpO€HHE X aTOMOB; HAXOXKIEHUE
B mpupoje. Pu3nueckue U XMMHUYECKUE CBOMCTBAa MarHvsl M Kajbuus. Baxuelmue
COCIMHEHUS KalbIUs (OKCHI, THIPOKCUI, coiH). *JKEcTKocTh BOABI U CHOCOOBI €&
yCTpaHeHus. ™

AmomuHuii: nonoxkenne B lleprognyeckoil cUCTEME XUMHYECKHUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpOCHME aToMa; HaxOXAcHUE B npupone. Puzndeckue Hu
XUMHUYECKHE CBONCTBA alOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHIAa M THUAPOKCUIA
AITIOMHUHUSL.

Keneszo: mnonoxenue B lleppoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. Menneneesa; CTpoeHHE aTroMa; HaxXOXIECHHE B mnpupone. dPusznueckue u
XUMUYECKUE CBOMCTBA Kelie3a (B3aMMOJCHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*nonyyenue.*

XUMUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMyi METAJJIOB U CILIABOB, UX
(u3nYeCKUMU CBOMCTBAMHU; HM3YUYEHHME PE3YJbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJEHCTBHUS OKCUA KabLIUA U
HaTpusi C BOJOU (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIEAOBAHNE CBOWCTB
KECTKOM BOJBI; IMpoLiecca TOPEHUs JKele3a B KUCIOopoJie (BO3MOXKHO MCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB); MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMi HAa MOHBI (MarHus,
Kayblus, amomMuHus, nuHka, sxkene3a(ll) u sxeneza(Ill), menu(Il)); nHabmroneHue wu
ONMCAaHUE TIPOLIECCOB OKpAIMBAaHUS IUIAMEHW HOHAMM HATpUsA, Kalusg M KaJbIUs
(BO3MOXXHO HCIIOJB30BAaHUE BHJIEOMATEPHUANIOB); HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCUAA IMHKA; PEMICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaXHEeHIlre METAITbl U UX COCTUHEHUS.

XUMHS ¥ OKpyXKarowias cpeaa

*HoBble MaTepuanbl M TEXHOJOTHMHU. BeliecTBa M Marepualbl B MOBCEIHEBHOMN
KU3HU YeEJIOBEKAa. XMMMS M 310pOBbe. be3omacHoe HCIIOIb30BAHUE BEIIECTB H
XUMUYECKUX peakiuid B ObiTy. IlepBas momoip MpU XHUMHYECKHUX OXKOTAX
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON rPaMOTHOCTH. ™

*XuMHUuecKoe 3arpsi3HEHHE OKpyKawolled cpeabl (ImpelenbHas JomycThMas
koHueHntpaius Bemects — [1JIK). Ponb xumuu B pemeHnn 5K0I0THYeCKuX mpooiaem.™

*TIpupoaHble HCTOYHHKHU YTIEBOAOPOAOB (yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOIYKTHI UX IEPEPaOOTKHU, UX POJIb B OBITY U IPOMBIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3y4eHHE O00pa3loB MaTepHasioB (CTEKIJO, CIUJIaBbI
METaJJIOB, OJIMMEPHbIE MaTepUabl).™

MexnpeaMeTHble CBA3U

Peanmnszanuss MeXnpeaMETHBIX CBSA3€HM IIPpU M3YYEHHMM XUMUH B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 UCIIOJIb30BAHNE KaK OOIINX €CTEeCTBEHHO-HAYUYHbBIX TOHITUMN, TaK
U TIOHATUH, SBIAIOIIMXCS CHUCTEMHBIMU [UI OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAyUHBIH (haKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KiIaccu(uKauusa, MNepUOJAUYHOCTh, HAOMIOJACHUE, DSKCIEPUMEHT,
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MOJISIUPOBAaHUE, M3MEPEHHE, MOJIENb, SBICHHE, MAPHUKOBBIA A(PQPEKT, TEXHOJIOTHS,
MaTepHabl.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], HW30TOIIBI,
PaMOaKTUBHOCTH, MOJICKYJA, DJIEKTPUUCCKUHN 3apsil, MPOBOJIHUKH, TIOTYIIPOBOIHHUKH,
TUDIIEKTPUKH, POTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHCTaLTMYECKas pemérKka, CIUIaBbl, (HU3UYECKHe
BEJIMYMHBI, CJAWHUIBI W3MEPEHUsS, KOCMHUYECKOE IPOCTPAHCTBO, TILIAHETHI, 3BE3JBI,
Comnnre.

buonorusi: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEPATbHBIC
yIOOpEeHHS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOITaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B uenom pesynbTaThl ocBoeHus oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJDKHBI COBMAAaTh ¢ pe3yiapraraMu dDenepanbHoil padodeil mporpaMmbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIIOTCSL:

JINMHHOCTHBIE PE3VJIbTATDI:

JIMYHOCTHBIE PE3YNIBTAThl OCBOEHUS MMPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs
JOCTUTAIOTCSI B XOJ¢ OOyYeHHS XUMUU B EIUHCTBE Yy4eOHOW W BOCIHUTATEIHHOM
JESTEIbHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUICKUMU COIIMOKYJIBTYPHBIMH H
ITyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, TPUHSITHIMU B 00IIIECTBE MIPaBUIAMUA K HOPMaMH
MOBE/ICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATH3AIIH
0o0yJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OTPaXaroT TOTOBHOCTh oOyuaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMA U pacIIMpeHUe
OTIbITA JIEATENIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

[EHHOCTHOTO OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY U
HAyYHOMY HACJIEINI0, TOHUMAHUS 3HAYECHUS] XUMHUECKON HAyKH B )KU3HH COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HWHMOpManuend o MnepeaoBbIX
JOCTUKCHHUSIX U OTKPBITUSX MUPOBOIM M OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSIX 00 YyCTPOICTBE MHUpa M OOIIIECTBA;

2) TpaXIaHCKOTO BOCTIUTAHHUS:

MPEJICTABICHUS O COIMATBHBIX HOpMaXxX U MPaBUJIaX MEKITHYHOCTHBIX OTHOIICHUN
B KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIeI0BaTeNIbCKON, TBOPUECKON U APYTUX BUAAX EATEIbHOCTU, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  NPHU  BBINOJHEHUU  Y4EOHBIX,
MO3HABATENbHBIX 33]1a4, BHITOJTHEHUH XUMHUECKHUX KCIIEPUMEHTOB, CO3aHUN YUEeOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHHMMAHHUIO M B3aMMOIIOMOIIM B IPOLIECCE 3TOM
y4eOHOM NesATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHE M IOCTYIKH CBOUX
TOBapUUIEH C TO3UIMHM HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHHUSA

MOCJIEICTBHI ITOCTYIIKOB;
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3) LEHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKOM pEaKluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABISIOIINX OCHOBY
JUI TIOHMMAHHUS CYIIHOCTH HAyYHOM KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOMN Cpesoit, O
POJIM XMMUU B ITIO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

II0O3HABATEJIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJIy4CHHE HOBBIX 3HAaHUW IIO
XUMHH, HEOOXOUMBIX JIJIs1 O0BSICHEHHS HA0JI01aeMbIX IIPOIIECCOB U SIBIICHHUIA;

MO3HABATEJIbHOM, WH(MOPMALMOHHON M YHUTATEIbCKOW KYJIbTYPbl, B TOM YHCIIE
HAaBBIKOB CAMOCTOATEIbHON PadOThI ¢ YUEOHBIMUA TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH;

uHTepeca K OOyYeHHI0O M TO3HAHWIO, JI0003HATEIHHOCTH, TOTOBHOCTU U
CITIOCOOHOCTH K caM000pa30BaHUI0, TPOCKTHON U MCCIIEI0BATENbCKONU AEATEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpPaBICHHOCTU U YPOBHS 00YUYEeHUsI B JalbHEHUILIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILECHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J10pOBBII 00pa3 KU3HU, OCO3HAHMSI OCIEICTBUN U HENPUATHS BPEIHbBIX
OpUBBIYEK (YHOTpPEOJEHUS aJKOTOJs, HApKOTUKOB, KYypEHHs), HEOOXOAUMOCTH
coOIoIcHNs MpaBMl O€30MACHOCTH MPH OOpalleHUH ¢ XUMHUYECKMMHU BEIIECTBAMU B
OBITY U pEeaJIbHON KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K NMPaKTUYECKOMY HM3y4YEHHUIO mpodeccuil U TpyJa pa3iIudyHOro poja,
YBaXXEHUE K TPYyAYy U pe3yjbTaTaM TPYAOBOW AESATENIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XUMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATLHON
TPAEKTOPUMU TPOJOLKEHHS] 00pa3oBaHHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOUIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIHON
npo(heCCUOHATBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJIalTHPOBATHCA B MPO(decCHOHABHOM cperie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTMYECKH 11€TIECO00PA3HOTI0 OTHOLICHHSI K IPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHMS, MOHUMAaHHs LIEHHOCTH 310pOBOTO M 0€30MacHOro
oOpaza >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY W
NICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTHU COOJIIOJIEHUS MpaBWil 0€301acHOro
NOBEACHUS MpU pabOTe C BEIIECTBAMH, A TAKKE B CUTYallUAX, YIPOKAIOIIUX 3I0POBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4aeMmble NpPU HU3YYECHUU XUMUHU, IS
pelLIeHUs 3a/1a4, CBSI3aHHbIX C OKPYKAIOLIEH IMPUPOIHOU CPENOH, MOBBILIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpbl, 0CO3HAHUS TTI00ATIBHOTO XapaKTepa SIKOJIOTUYECKUX MPOOIeM
U MIyTeW UX pEellIeHUs MOCPEICTBOM METOI0B XUMUU;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATbCS UM B IMO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
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XUMUHU OTPKAIOT OBJIAJICHHE YHUBEPCAITBHBIMU IMO3HABATEIHLHBIMH JACHCTBUSMHU, B TOM
qucIe:
1) 0a30BbIC JIOTHYCCKUE ICHCTBUS:
BBISIBIISITD IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;
OCYUIECTBJISATh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIECTB MO 3a/IaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OIepaIui;
CTPOUTH JIOTHYECKOE CYXACHUE MOCIE MPEIBAPUTEIHLHOTO aHaIM3a, BKIIIOYAIOIee
YCTaHOBJICHHE MPUINHHO-CIICJICTBEHHBIX CBSI3EH
co31aBaTh, MPUMEHSITh U MPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJIETH U CXEMBI
JUTSI pelieHusT y9eOHBIX 1 TTO3HABATEIBHBIX 331249 C TIOMOIIBIO Me1arora;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKHX TIPOIECCOB M  HX
MTOCJIC/ICTBHSI;
2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:
C MOMOIIIBIO Me/Iarora MPOBOJAUTh XUMUYECKUHN OTIBIT, HECTIOKHBINA SKCIIEPUMEHT,
JUTsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa U3YUCHUS, TPUUUHHO-CIICACTBEHHBIX CBs3el
U 3aBHCUMOCTEH 00bEKTOB MEX Ty COOOM;
C TIOMOIIBIO TEAarora WM CaMOCTOSITENbHO (OopMyIUpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, OIIBITA;
3) pabora ¢ uHpOpMaIHEH:
BBISIBIIATH JIe€PUIIUTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX [JISi PEIICHHUS
MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBbIBATh UHPOPMAIMIO U3 OJTHOTO BUA B APYroil (TabIUIly B TEKCT U
np.);
UCKATh WX OTOMpaTh WH(POPMAIMIO WA JaHHBIC W3 MUCTOYHHKOB C YUETOM
MIPEIOKCHHONW YIeOHOM 3a1auM M 3aJaHHBIX KPUTEPHEB.

OBnaseHne yHUBEPCATbHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B TpyIIIe (ompeaensaTh o0me e,
pacnpenensTh poJiu, 10roBapUBaThCs APYT C APYTOM U T. 1.).

C TIOMOIIBIO TIEJarora Wik CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MHUCHMEHHbBIC
TEKCThl C MCIOJIb30BAHUEM WUTIOCTPATUBHBIX MAaTEpPHANIOB JUIsl BBICTYIUICHHS TEpe/T
ayaAUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESITEIBHOCTH C
YUHUTEJIEM M CBEPCTHHUKAMU; pabOTaTh WHIWBHAYAIbHO W B TPYIINE: HAXOAHWTH OOIIEe
pelieHrue W paspemarb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS IIO3HMIMK W ydeTa
UHTEPECOB; (OPMYIHPOBATH, APTYMEHTHPOBATh M OTCTaWBaTh CBOC MHCHHUC;

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOIIUH MPOAYKT, TPUHUMATh M Pa3ICiATh
OTBETCTBEHHOCTH M IMPOSBJISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA Iepe] TPYIIIION.

OBnazcHNE YHUBEPCATHLHBIMU YUYSOHBIMH PETYISATUBHBIMU JCHCTBUSIMH:

oOHapyxuBaTh # (POpMyIHpPOBATH Y4YEOHYIO MpOOJIeMY, OMNPEACNsITh IeIb
y4eOHOM JeSTEIHHOCTH;

BJIAJICTh OCHOBAMH CAMOKOHTPOJIA, CaMOOIICHKW, WPHHATHS PEIICHUNH W
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUCOHON M TTO3HABATEIHLHOM IESITEIbHOCTH;

COOTHOCHUTh CBOW [IEHCTBHS C IJIAHUPYEMBIMHU pe3yJbTaTaMHU, OCYIIECTBISATH
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KOHTPOJIb CBOEW [€ATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yjbTaTa, ONPEIEIsITh
CHOCOOBI AEMCTBUI B paMKax MPEIIOKEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATh
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyallueH;

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U MpeJularaTh IJIaH €€ U3MEHEHNUS;

IpEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEILICHUH y4eOHOU
3a]1a4u;

NOHMMATh MPUYUHBI, [0 KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTar
NEeATENbHOCTH, ONPENENATh MO3UTHBHBIE W3MEHEHUS M HAINpaBlEHUsA, TpeOyroume
JanbHeuen padoTsl;

OCO3HAaHHO OTHOCUTBCS K APYTrOMY 4eJIOBEKY, €FO MHEHHUIO.

I[MPEIMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHBIX pe3yiabTaTOB MO0 OCBOCHUIO 0053aTENbHOIO COACpKaHMUS,
YCTaHOBJICHHOTO JaHHOW denepalibHOM pabodyeid MporpamMmoid, BBIACIAIOT: HAYYHbIC
3HaHUSA, YMEHHUSI U CHOCOOBI JEHCTBUH, crenudpuyeckue s y4eOHOro mnpeaMmera
«Xumus», BUABL JEATEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUSA, €r0 MHTEPIpETALHH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYalUsIX:

IIPEACTABICHHE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SIBJIICHUM TPUPOMBI,
MOHUMaHUE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HayKh Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOHIeH KyJbTypbl W MPaKTUYECKOU
JESTEIbHOCTH YEJI0BEKA B YCIOBUSIX COBPEMEHHOIO 00IIECTBA; TOHUMAHUE MECTA XUMHUHU
CpelH OpPYIUX €CTECTBEHHBIX HaYK;

BJIaJICHUE OCHOBAMHU MOHSITUMHOIO anmapaTa i CAMBOJIMYECKOTO A3bIKa XUMUU JIJIS
cocTaByieHus] (OpPMYJT HEOPTraHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX peaKIuil (C
OTMOpOM Ha aJrOpUTM YYEOHBIX JICWCTBHI); BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHE HUCIIOIB30BaTh €€ ISl pelIeHUs
y4eOHO-TI0O3HABATENBHBIX 33/1a4 C MOMOILIBIO YUHUTENS; YMEHUE HCIOJIb30BATh MOJAEIU
JUTs1 OOBSICHEHUS] CTPOCHHSI ATOMOB M MOJIEKYJI IO aJITOPUTMY C OITOPOM Ha ONPE/IeTICHUs;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHUE C ITOMOULIBI0 YUUTEIS
MPUMEHATh CUCTEMY XHMHMUYECKUX 3HAHWM [Ji1 YCTAHOBJIEHUS B3aMMOCBSA3EH MEXIY
M3YYEHHBIM MAaTE€pUaJOM W MpU TMOJYyYEHHHM HOBBIX 3HAaHUW, a TaKKe B IMpoLEcce
BBINIOJIHEHUS YYEOHBIX 3aJaHMid U Tpu paboTe€ ¢ HCTOYHMKAMU XUMUYECKON
uH(pOopMaIu, KOTopas BKIIOYAeT:

BAKHEHUIINE XUMHYECKHUE TMOHSATUA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IIPOCTOE M CIOKHOE BEIIECTBO, OAHOPOAHAS W HEONHOPOAHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSpHas MaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIPHbI O0BEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb (CpelHsis),
XUMUYECKasi PpEAKIHUs, pPEaKUHH COEAUHEHHUS, PEaKIUU PaA3JIOKEHUS, PpPEaKIUH
3aMelleHMs], peakuu 0OMeHa, TerIoBOM 3 (eKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peaKkuuu, pacTBOP, MaccoBas J0JS XUMUYECKOTO JJIEMEHTA B COCAWHEHUHM, MAaccOBas
JIOJISI ¥ IPOLICHTHAsI KOHLIEHTPALMS BEUIECTBA B PACTBOPE, AP0 aTOMA, DJICKTPUUECKHIMA
CJIOM aToma, aToOMHasi OpOuTaj b, PaguyCc aTroMma, BaJEHTHOCTb, CTENEHb OKHUCIICHMS,
XUMHYECKasl CBS3b, DJIEKTPOOTPULATEIBHOCTD, MOJIAPHAS M HEMOJSpPHAs KOBAJEHTHAs
CBSA3b, MOHHAs CBS3b, METAJUIMUECKas CBS3b, KPUCTAUIMYECKAsl pelleTka (aTomHas,
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WOHHAsl, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTUOH, AHUOH, JJEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAss  JUCCOIMAIUsl, pEakluu HOHHOro  OoOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIE  PEAKUUU, OKUCIUTEIb H  BOCCTAHOBHTEID,
OKHUCJICHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIe pEeaKIMU, CKOPOCTh XMMHYECKOW peakinH, KaTalau3aTop, MpeaeibHO
nomyctuMas konnentpauus ([1/1K), koppo3ust MeTasioB, CIiIaBhl;

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXpaHEeHUs Macchl, [leprnonnueckuii
3akoH /[. 1. MeHneneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUH XHMHUH: ATOMHO-MOJICKYJISIDHAs TEOPHS, TEOPUS SICKTPOJIUTHUYECKON
JVCCOLIMALNM, a TAK)KE MPEACTABICHUA O HAYYHBIX METOJAaX ITO3HAHHWS, B TOM YHUCIIEC
SKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX HCCIEHOBAHUS BEIIECTB M U3YYCHUS
XUMHUYECKUX PEAKIIUM;

MPEJICTABJICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(pamuyc aroMma, J3JIEKTPOOTPULIATETLHOCTH), MPOCTBIX U CJHOXKHBIX BEIIECTB OT
MOJIOKEHUST dJeMeHTOB B Ilepuonnyeckoit cucreme (B MalibIX MEPHOJAX U TIIaBHBIX
MOJTPYIINax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHUS
aneMeHTa B llepuoauueckod cCHCTEME C UYMCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij slipa, 00Ilee YUCIO AJIEKTPOHOB),
pacupencieHUueM 3JIEKTPOHOB [0 3HEPIEeTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
NEPHUOJIOB, KA M KaJIbIHS; KIaCCU(UIUPOBATH XUMHUUECKUE DJIEMEHTHI C OMOpPOi Ha
onpenesieHus: (U3NYECKOro cMbICiIa HUGPOBBIX TAHHBIX IEPUOAUUYECKON TAOIHIIbI;

yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE JIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA U
XMMHUYECKUE PEAKIHMH C OMNOPOM HA CXEMbI; OMNPEAENSITh BAJIECHTHOCTh U CTEIECHBb
OKHCJIEHUS] XUMHYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBA3U M TUI KPUCTAIIMYECKON
CTPYKTYPHI B COIMHEHHUSX, 3apsil HOHA, XapaKTeP CPEAbI B BOJIHBIX PACTBOPAaX BEIIECTB
(KMCTIOT, OCHOBAHUM ), OKUCIIUTENb U BOCCTAHOBUTEID O AJITOPUTMY YUEOHBIX JIEHCTBHIA;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (QU3WYEeCKHe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aiMa3, KpEMHUH, a3o0T,
docdop, cepa, XJop, HATPUH, Kaaui, MarHUH, KaJbIIUHA, aTFOMHUHUH, )KeJIe30) U CIIOKHBIX
BEIIECTB, B TOM WYHCIIE HMX BOJHBIX pacTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xene3a (II u II1), okcunsr yrnepoaa (I u 1V), kpemuus (IV), azota u pocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yTOJbHasl, KpEMHHUEBAsI KUCJIOTa M UX COJIM); OMUCHIBAThH C OTIOPOM Ha IJIaH U KITIOUYEBbIC
CJIOBA; YMEHUE MPOTHO3MPOBATH U XapaKTEPHU30BATH CBOMCTBA BELIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOEHHS TMOCJE MNPEIBAPUTEIBHOTO aHajau3a MOJ PYKOBOJICTBOM
nenarora, NPUMEHEHHWE BENIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>HOCTH
MPOTEKAHUSI XMMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCJIOBHUAX, BIWSHUE BEIIECTB U
XUMHUYECKUX MPOILIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPENy;

YMEHUE COCTABJISITH MO O0O0pa3ily, CXeMe, aJIrOpUTMY YYE€OHBIX JEeWCTBHMA
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEAKIHi (B TOM YHCIIe PEaKIIMi HOHHOTO 0OMEHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOWMCTBA M3YYCHHBIX KJIacCOB/ rpyli HEOPraHWYECKMX  BEIIECTB, a TaKKe
MOJATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSA3b MEXKIY HUMU;
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YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYIO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XMUMHYECKOIO JIEMEHTAa B COCIWHEHUH, MACCOBYIO JIOJIO
BEIIECTBA B PAacTBOpE, KOJIMYECTBO BEIIECTBA U €ro mMaccy, 00bEM Tra3oB ¢ ONMOpPOM Ha
oO1ue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSM XUMUYECKUX PEAKIIUN U
HAXOJUTh KOJMYECTBO BELIECTBA, 00bEM M MACCy PEAreHTOB WUJIU MPOJIYKTOB PEAKIIMHU C
OTIOpOM Ha 00pa3ell, aJIrOpUTM YUEOHBIX TEeHCTBUM;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO MO3HaHUA (HAOJII0/IcHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJEJIMPOBAHUE) NPH H3YUYEHHH BEIIECTB M XUMHYECKUX SIBJICHUU C
OTOpON Ha aIrOpuTM Y4eOHBIX ACHCTBUIA; yMeHHE CGHOPMYJIHUPOBATH MpOOIEeMy U
MPEIIOKUTH TyTH €€ PEIICHHS C TOMOILBIO NIEAarora; 3HaHue OCHOB 0€30MacHON padOThI
C XUMHUYECKIUMH BEIIECTBAMHU, XUMHUYECKON TOCYA0H 1 J1a00paTOpHBIM 000PYIOBAHUEM;

HaJIMyue MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHHUS CIIEYIOIINX
XUMUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOACTBOM YUYHUTENS C OOCYXKIEHUEM ILIaHa
paboThI WIIM COCTABIIEHUEM TaOJIHIIbL:

U3y4EHUE U ONMCaHue PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMU U XUMHUUYECKUMH SIBIICHUSIMU;

OIIBITHI, MJUTFOCTPUPYIOLIUE IPU3HAKH ITPOTEKAHUS XUMUYECKUX PEaKIUi;

U3y4EHHE CIIOCOOOB pa3zesieHus: CMeceil;

IIOJIyYEHHE KUCIIOPOJa U U3YUYEHUE €T0 CBOWCTB;

IIOJIyYEHHUE BOJIOPOJIA U U3YYEHHUE €r0 CBOWCTB;

ITOJIyYEHHE YIIIEKHCIIOTO ra3a U U3y4eHHUE Ero CBOMCTB;

ITOJTyYEHHE AMMHUAKa U U3YYEHNE €T0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA;

WCCIIEJOBAHUE W OINKMCAaHUE CBOMCTB HEOPraHMYECKMX BEIIECTB Pa3JIMYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIOpaHxa Hu QeHondTanenHa) s
OIIPENEIICHNS XapaKTepa Cpebl B paCTBOPAX KUCIIOT U LIEJI0YEH;

U3YYEHUE B3aUMOJIEHCTBHSI KHUCIOT € METaulaMHM, OKCHJIaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMH;

NOJIyYeHUE HEPACTBOPUMBIX OCHOBaHUI;

BBITECHEHHUE OJIHOI'0 METalIa IPYyTrUM U3 pacTBOpa COJIH;

uccienoBaHne aM(pOTEpHBIX CBOMCTB r’MAPOKCUIOB aTIOMUHUS U 1IMHKA,

pELIEHHEe  OKCHEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COEAUHEHUI;

pELIEHHE  DKCIEPUMEHTAJIBHBIX  3aJad [0 TeMe  «OJEKTPOIUTHYECKAS
TUCCOLIAALIS»;

pELIEHNE DKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHenmume HemeTaulbl U UX
COEIUHEHUSDY;

pELIEHNE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BakHellne MeTamibl U uX
COCUHEHUSDY;

XUMHUYECKHE SKCIEPUMEHTBI, WILTIOCTPUPYIOIINE IPU3HAKH TPOTEKAHUS PEAKIIMIA
MOHHOI'0 OOMEHa;

KA4YECTBEHHBIC PEAaKIUMU Ha IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBIL:
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xjnopun-, Opomua-, womua-, cyinbdar-, ¢docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJllOMUHUA, kKene3a (2+) u
xenesa (3+), menu (2+), ITMHKa;

YMEHUE TMPEACTaBIATh PE3YJNbTaThl JAKCHEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, IPAPUKOB U TAaOJIUII U BBISIBISTH YMIIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUJIaMU O€30IaCHOTO OOpallleHUs ¢ BEUIECTBAMU, UCIIOJIb3yEeMbIMU
B IIOBCEHEBHOM JKU3HU, a TAKXKE MTPABUIIAMU TIOBEICHHUS B LIEJIAX COCPEKEHUS 3I0POBbSI
U OKpY’Kalollled MPUPOTHON Cpelibl; NTOHMMaHUE Bpeaa (ONacHOCTH) BO3JECHCTBHUS Ha
’KUBBIC OpPraHM3Mbl OIPEACICHHBIX BEIIECTB, a TaKXE CIOCOOOB YMEHBIICHUS U
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHWE 3HAYCHHUS >KUPOB, OEJIKOB,
YTJIEBOJOB JJIsI OpTaHU3Ma Y€JIOBEKa;

BJIAJCHUE OCHOBAMM XHUMHUYECKOM TIPaMOTHOCTH, BKJIIOYAIOLIEH YyMEHHE
MPaBUJIBHO UCIOJIb30BaTh HW3YYEHHBIE BEIECTBA W Marepuaibl (B TOM YHUCIE,
MUHEpaJbHblE YyA0OpEHUs, METaJIbl U CIUIABbl, MPOAYKTHI IEepepabOTKU MPHUPOIHBIX
UCTOYHHUKOB YIJIEBOJOPOIOB (YIUid, MPUPOAHOIO Tra3a, HE(TH) B OBITY, CEIbCKOM
XO35MCTBE, Ha IPOU3BOJACTBE; YMEHUE MPUBOAUTH IPUMEPHI  IMPABUIBHOIO
UCII0JIb30BAHUS U3YYEHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHHME YCTaHABJIMBATh CBS3M MEXIY PEaJbHO HAOII0JaeMbIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
OPUYUHBl MHOTOOOpPA3usl BELIECTB, YMEHUE HHTETPUPOBATh XMMHUYECKHE 3HAHUS CO
3HAHUSMU APYTUX y4E€OHBIX MPEAMETOB C MOMOIIbIO NIEAArora;

npejacTaBiieHne o cdepax MpodheCCUOHATBHONU NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJIOTUSIMUA, OCHOBAHHBIMHU Ha JIOCTHXKEHUSX XUMUYECKON
HAyK{; HaJIMYUE OMbITa pabOThl C PA3IMYHBIMU UCTOUYHUKAMU UHPOPMALIMH 110 XUMUU
(HayyHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBAapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPOM Ha AJITOPUTM: YMEHHUE OOBEKTHUBHO OIICHMBATH MH(GOPMAIMIO O BEIIECTBAX, UX
IOPEBPALLICHUSX U IPAKTUYECKOM IPUMEHEHUH.

HPEIMETHBIE PE3YJIBTATDBI
8 KIIACC

pacKkpbiBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX TIIOHATHI: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECHh (OJHOPOIHAS U
HEOJIHOPO/IHAsA), BaJIEHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi A0Js1 XMMUYECKOTO AJIEMEHTA
B COCIMHEHUHM, MOJISIpHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
*3]IEKTPOOTPHUIIATEIILHOCTD ™, CTEICHb OKHUCJICHUSI, XUMUYECKass  peaxius,
Kjaccu(ukanus peaklMil: peakuuu COCAUHEHMS, PEAKUUU pPa3JIOKEeHMs, pPEaKIuu
3aMEIleHMs], peaKlui 0OMEeHa, 3K30- U SHJIOTEPMHUYECKUE PEaKLUM; *TerioBor 3 dexT
peakuuu™; a1po aroma, dJIEKTPOHHBIN CIOM aroMa, aTOMHAasi OpOUTAalb, PaIuyC aToOMa,
XUMUYECKasl CBA3b, MOJSIPHASI U HEMOJspHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jid BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUNA (cM. m. 1) u
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MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUM BELIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHUS (POpPMYJI BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIM, 3JIEKTPOHHOTO OanaHca;

OTPEENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENIEHb
OKHUCJICHUS] DJIEMEHTOB B OMHAPHBIX COEIMHEHUSIX C OMOPOM Ha OmpelesieHus, B TOM
YUCJIE€ CTPYKTYPUPOBAHHBIC; NPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KJaccy
coelMHeHM 1o (dopMmysiaM; BHUJ XUMHUYECKON CBsS3M (KOBAJIEHTHAas W HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

UMETh NPEACTaBICHUE O CHUCTEME XHMHUYECKUX 3HAHUM, YMETh C MOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHUH, ISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepHAIOM U NP MOJYICHUH HOBBIX 3HAHUM, a TaKKe MpU paboTe
C UCTOYHHKAMHU XUMHUYeCKOW wuHpopmaruu. OpHEHTHPOBATHCS B TOHATHUAX U
omnepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh MIPU BHITIOJIHEHUN YUCOHBIX 3aJaHUN
U PEIICHUH PACUeTHBIX 3aJa4 C OMOpOil Ha aNTOPUTM Y4E€OHBIX JTEHCTBUN M3YyUYCHHbBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, llepuonnuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa*, 3akoH ABOraJpo; aTOMHO-MOJIEKYJSIpHAs TEOpHs.
CooTtHOocUTh 00O3Ha4YeHUs, KOTOpble HUMetoTcs B Tabnwuie «lleproguyeckas cucrema
xumuueckux snemeHToB JI. 1. MennaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOCHHS aTOMOB XHMMHYECKUX OJJIEMEHTOB (COCTaB W 3apsija siapa, oOIIee YHCIIOo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);

KJIacCCU(ULIMPOBATh XUMHUYECKUE DJIEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TeII0BOMY 3(PheKTy, M0 U3MEHEHUIO CTENEHH OKHUCIICHUS XUMHYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOJTBEPKas OMUCAHUE MPUMEPAMHU MOJIEKYJSPHBIX YpPaBHEHHI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUI C OITOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSAX MOCIIE
IPEIBAPUTETHLHOTO OOCYKJICHHUS C TI€1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIO0 XUMHUYECKOTO dJeMeHTa 1Mo (GopMyse COSAMHEHUS; MACCOBYIO JIOJTIO
BEILIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHIO XMUMHUYECKOW pPEaKIHU C
OIIOPOU Ha aJITOPUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICIUTEILHON JIESITEIBHOCTH — aHaIU3 MU
CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CcucTeMaTu3alus, Kiaccuukaius, BbISIBJICHUE
MPUYMHHO-CJICJCTBEHHBIX CBSI3€H — JJIsi M3Y4YEHUs CBOWCTB BEIIECTB M XUMHUYECKHUX
peakIuii; eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS — HaOJIJICHUE, HU3MEPEHUE,
MOJICJIMPOBAHUE, HKCIEPUMEHT *(pealibHbli M MBICICHHBIN)* TOA PYKOBOJCTBOM
1e1arora;

CJIEIOBaTh TPaBWJIAM TIOJIb30BAHUS XHMHYECKOM TOCYIO0M W J1abopaTOpPHBIM
o0opy0oBaHMEM, a TaK)Ke MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB O TIOJYYCHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BELIECTB (BOAOpOAa M KHUCIOPOJa), MPUTOTOBICHUIO
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PacTBOPOB € ONPEAEIEHHON MAaCCOBOM A0JIEH PACTBOPEHHOIO BEIIECTBA; INIAHUPOBATH U
IPOBOJIUTh XMMHUYECKHE OSKCIIEPUMEHTHI IO PACHO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C IOMOIIBIO WHIUKATOPOB (JJakMycC, (eHondTanenH, METWIOpaHX U Jp.),
HNOJATBEPKAAIOUINX KAUYECTBEHHBI COCTaB HEOPraHMYECKUX BEUIECTB (Kaue€CTBEHHBIC
peakiuy Ha HOHBI) IO pyKOBOJICTBOM I€Jlarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX MOHSATUN: XMUMHUYECKUU DSJIEMEHT,
aToM, MOJIEKyJla, HMOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKas peaKiius,
XUMHYECKasi CBS3b, *TEIUIOBOM A((PEKT peakiuu, MOJb™, MOJISIPHBIH 00BEM, pacTBOD;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHUECKAST TUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTuUMble W HEOOpaTUMbIe
peaKuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAaHOBJICHHE, auIoTponusi, amMpOTEepHOCTh, XHUMHUUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METa/UIMYeCKas), KpPUCTAJUIMYECKas pemeérka, *Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakiuu™, TMpeaesbHO JIOIMyCTUMAas
kontneHtpanus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MHOHATUH (cM. 1. 1) u
NPUMEHSTH 3TU NOHATHUS IPY ONMMCAHUM BEUIECTB U UX MPEBPALLICHHUII;

UCIIOJIb30BaTh 3HAKM W CHUMBOJBI I (UKCAIIMU Pe3yJbTaTOB HAOIIOACHUM,
coctaBiieHus] GOpMyJl BEIIECTB U yPAaBHEHUN XUMHMUYECKUX PEAKIMM, 3aIUCU JaHHBIX
yclioBuii 3a1a4. Mcons3oBarh 0003HaueHus, uMmeroniuecs B [lepuoandeckoil cucreme u
Ta0JIUIe PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJICH B BOJIC JUISl BBITIOJIHCHUS 3aTaHUM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKHUX 3IIEMEHTOB B
COCMHEHHUSX Pa3JIMYHOIO COCTaBa; MPUHAJIC)KHOCTh BELIECTB K OMNPEACIEHHOMY
KJIACCY COCIMHEHUI C OMTOPOIi Ha ONIPEIEIICHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMHUYECKON CBsI3M (KOBAJ€HTHAs, HWOHHAs, METaJUIMYecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsiJ MOHA IO XUMHUYECKOW (opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAIUIMYECKOM PpEmETKH KOHKPETHOIrO
BEIECTBA™;

packpeiBath  cmbicn  I[lepumoamyeckoro 3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHME: *OMHCHIBATHh U XapaKTEPU30BATh* TaOIMYHYIO
dopmy Ilepuoamdeckoil CUCTEMBI XHUMHYECKHUX JJIEMEHTOB: pa3jiN4aTh TOHITHS
«rnaBHas moarpymma (A-rpynma)» U «mobounas nmoarpynna (b-rpymma)y, manbie u
OOJBITINE TIEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOINUECKOMN
Ta0JIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3aps siapa, 00IIee YUCIIO JIEKTPOHOB M PACTIPECIICHUE UX TI0 DJIEKTPOHHBIM
CJ0sIM); *OOBICHATH™ OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKHUX
AJIEMEHTOB M MX COCIMHEHUHN B Mpelesiax MajibIX MEPHOJIOB U TJABHBIX MOATPYIIl C
y4€TOM CTPOCHHS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMHUYECKHE JJIEMEHTHl; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHE peakiuu (M0 YHUCIY M COCTaBy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
Ter1oBoMy 3G (dEKTy, M0 U3MEHEHUIO CTENEHEH OKHUCIICHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;
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XapaKTepPHU30BaTh (OMHUCHIBATH) OOIIHME U CICIM(PUICCKNE XUMUISCKAE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAsl OMHCAHUE NMPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUI C OOPOM HA CXEMBI;

COCTaBJISAITh YPAaBHEHUS JJIEKTPOJIUTHUUYECKON OUCCOLUMALMM KHCIOT, IIEJI0YEer U
COJICH; TOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS pPEaklMid MOHHOTO OOMEHa; YpaBHEHMS
peaKkuuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE FEHETUYECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca 3TUX PEaAKIUd;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXHOCTH TPOTEKAHMUSI XUMHUYECKUX MPEBPAIlCHUN TMOCIe MPEeABAPUTEIBLHOIO
00CYXKJIEHHUSI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEeHTa Mo (opMyJie COSAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B pPAcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHIO XMMHUYECKOW PEAKIHHU C
OIIOPOU Ha aJITOPUTM;

CJIeIOBaTh TMpaBWIaM TOJIb30BAaHUS XUMHMUYECKOW TOCYJOM U J1abopaTOpHBIM
o0opyJ0OBaHHEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHUIO U
coOupaHuto ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMH, MOATBEPKIAONIME KAYeCTBEHHBIM COCTAB Pa3IUYHBIX
BEIIIECTB: PACIlO3HABaTh OIBITHBIM NYTEM XJIOPUA- OpoMHI-, MOAMA-, KapOoHart-,
dbocdar-, cunukar-, cynbdar-, TMIAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPAX HEOPTaHUUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICTUTEILHON NIEITEIBHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, 0000I1IeHNEe, CHCTEMATU3aIl1I0, BBISIBJICHUE PUUUHHO-CJIC/ICTBEHHBIX
CBSI3€U — JIJI1 U3YUYCHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIMI; €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHMS — HAOJI0ICHUE, U3MEPEHHE, MOJICIIMPOBAHKE, SKCTIEPUMEHT (peabHBIN
Y MBICIICHHBI).
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TEMATHUYECKOE ITNTAHUPOBAHUE
8 KJIACC (2 u B Henednto, Bcero 68 u)

IIpumepHbIe OcHOBHOe coiep:KkaHue OcHOBHBIE BU/IbI 1eSITEJIbHOCTH JIeKTPOHHbIE
TEMBI, o0yyaromuxcst (uudpossbie)
pacKpbIBaoLIe o0pa3oBaTe/ibHbIE
JAaHHBIN pa3jaena pecypchbl
NPOrpamMmbsbl,
H KOJIM4YeCTBO
4acoB,
0TBOAMMOE HA
UX U3yYeHHe
Pa3nen 1.IlepBoHayanbHble XUMHYeCKHe NOHATHHA(20 1)
Tema 1. Xumus | [Ipenmer xumuu.* Ponb PackpeiBaTh CMBICI H3y4aeMBbIX bubmuorexa [JOK

— Ba)KHasl
o0J1acTh
€CTeCTBO3ZHAHMS
U NIPAKTUYECKOI
AesiTeJIbHOCTH
yeJsioBeKa

(54)

XUMUH B )KU3HH YEJIOBEKA.
XuMHUS B CUCTEME HaYK.
Mertobl TO3HAHUS B
XUMUH. *

Tena u BewecTna.
duznyecKue cBOWCTBa
BEIIIECTB. ArperatHoe
cocTosiHue BemiecTB. YucToie
BemecTBa u cMecu. CriocoObl
pa3zeieHusl CMeCeN.
du3nyecKrue 1 XUMUICCKHE
spneHus. [Ipusnaku u
YCJIOBHS TIPOTEKAHUS
XUMHUYECKHUX PEAKIIHIA.
3HAKOMCTBO C MpaBUIAMH
0e30MacHOCTH U MTPUEMaMHU
paboThl B XUMHUYECKON
1a0opaToOpUH.

JleMoOHCTpaL U

1. JlTabopaTtopHoe
obopyoBaHue.

2. Paznuunble BUJIBI
XAMHYECKON MOCYBI.

3. O0pa3s1bl BEIEeCTB.

4. CriocoObl pa3aeneHus
cmeceil (punpTpoBaHue,
BBINTapUBAHUE, TUCTUILIALUS,
xpomatorpadus).
JlabopaTopHble n
NpaKTH4ecKue padoTbl
Jlabopamophule onbimbi:
Ornucanve puznaeckux
CBOICTB BEIIIECTB.

IOHATUM C TIOMOILBIO I1€1arora.

PackpeiBaTh posib XUMHUU B
IIPUPOJEC U )KU3HU YEIIOBEKA, €€
CBSI3b C IPYTUMHU HAyKaMHU.

PazniuaTh ynCTHIE BElIeCTBA U
CMECH; OJHOPOIHBIC U
HEOJHOPOIHBIE CMECH;

Paznuyars pusmueckue u
XUMHUYECKHE SBJICHUS C ONIOPOH
Ha ONpe/eIeHHUs.

Omnpenenstb NpU3HAKU
XUMHYECKHUX PEaKIHi 1
YCIIOBHS UX MPOTEKAHHUS.

CnenoBath paBuiiaM
MOJTb30BaHMS XUMUYECKOM
HOCYJ10M U 1aOOPaTOPHBIM
o0opyI0BaHNEM, a TAKXKe
npaBuiIaM oOpaleHus ¢
XUMHAYECKHMH BeIlle-CTBAMHU B
COOTBETCTBUH C HHCTPYKLIUAMHU
IO BBITIOJTHEHUIO TIPAKTHYECKUX
paboT 1moJ1 KOHTPOJIEM TeJlarora.

[TmaHpoOBaTH U IPOBOIUTH
XUMHAYECKHH SKCIIEPUMEHT 110
W3YYEHUIO ¥ OTIHCAaHUIO
(u3NYECKUX CBOMCTB BEIECTB,
CTIIOCOOOB pa3/IeleHusI cMeceit
BEIIECTB MO/ pyKOBOJICTBOM
rejarora ¢ 00OCyXJIeHHEM TIaHa
paboThI.

Hcronp30BaTh P BHITIOJTHEHUT
y4eOHBIX 3aJaHUH U B TIpoIIecce
HUCCIIEI0BATEILCKON

https://m.edsoo.ru/
7f41a636
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Paznenenue cmecu ¢
TIOMOIILI0 MarHUTa.
Ilpakmuueckue pabomul:

Ne 1. JlabopaTopHoe
000pyI0BaHKE U TPUEMBI
pabotel ¢ HUM. [IpaBuia
0e30MmacHoO# paboThI B
XUMHYECKOH JIAOOPATOPHH.
Ne 2. Ouncrka 3arpsi3HeHHOM
MIOBAPEHHOM COJTU

NEeSATEIbHOCTH Hay4yHO-
MONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO COICpKAHUS,
CIIpaBOYHBIE MaTEPHUAJIbI,
pecypcebl HTEpHETa 1101
PYKOBOJACTBOM I€/1arora.

BeicTpauBath pa3BEpHYTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha nH(GOpPMAIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
UCITIOJIb30BaTh N3YUYEHHBIN
MOHSTUMHBIM aIapar Kypca
XUMUU
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Tema 2.
BemecTBa

H XUMHYECKHeE
peaxkiun

(15 u)

ATOMBI 1 MOJIEKYJIBI.
XUMHUYECKHE DJIEMEHTBHI.
3HaKu (CUMBOJIBI)
XHUMHYECKHX DJIEMEHTOB.
[IpocTeie U ClOKHbBIE
BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.
Xumuueckas hopmya.
BanenTHocTh aTOMOB
XUMHYECKHX JIEMECHTOB.
*3aKOH ITOCTOSIHCTBA COCTaBa
BemecTB.* OTHOCUTEIIbHAS
aToMHas Macca.
OtHOCHUTEIbHAS
MOJIEKYJISIpHAs Macca.
MaccoBas 10151 XUMHYECKOTO
3JIEMEHTa B COSAUHCHUH.
DOHU3NYECKUE U XUMUYECCKHE
SIBIIeHUS. XUMHYecKas
peakuus. [IpusHaku

U yCIIOBUS MPOTEKAHUS
XUMHYECKUX PEaKIUi.
XHUMHUYECKUE YPABHECHMUS.
Trnbl XUMUYECKUX PEAKITAN
(coenrHEHUS, PA3IIOKECHHUS,
3aMeIIeHus, 0OMEHa).
3aK0oH COXpaHEHUsI MaCChl
BEIIIECTB.

*M. B. JlJomonOCOB —
yuEHBIA-3HIUKIONEAUCT. *

JleMoOHCTpaLun
Pu3nyecKue SIBICHUS
(pactupanue caxapa B
CTYIIKE, KUIIEHUE U
KOHJIEHCallMs BOABI U T. 11.).
XVMUYECKUE SIBICHUS
(ropeHue cBeuu, pas3ioKeHue
caxapa, B3aUMOJICHICTBUE
CEPHOU KUCIOTHI C XJIOPUIOM
Gapus,

pa3ioXeHue rTuApoKcuIa
meau(ll), B3aumopeiicTpue
JKeJesa ¢ Cepoi,
B3aMMOJIEIICTBHE JKene3a C
pactBopoM cosiu menu(Il)).
OneIT, MILTIOCTPUPYIOIINAN
3aKOH COXPaHEHMSI MaCCHhI.

JlaGopaTtopHbie U
NpaKkTHYecKue padoTbl

IIpuMeHATH eCTeCTBEHHO-
Hay4yHbI€ METO/IbI TO3HAHUS (B
TOM YHCJIE HAOII0CHHE,
MOJIETUPOBaHHE, SKCIIEPUMEHT)
Y OCHOBHBIC OTIepaIlin
MBICTTUTENIbHOM 1€ TeIbHOCTH
(cpaBHeHUe, Kiaccu(UKAIIHS)
JUISL U3yYEeHHUSI BEILIECTB U

XUMUYECKHUX PEaKLU ¢ OIIOpOi

Ha QJITOPUTM WU CXEMY.
PackpbIBaTh CMBICI H3y4aeMBbIX
HOHSATHN U 3aKOHOB U
MPUMEHSTH 3TH MOHATHUS TIPU
OITMCAHUM CBOWCTB BEIIECTB U
UX MPEBPALLEHUN C OIIOPOM Ha
IUIaH U KJIIOYEBHIE CIIOBA.
Paznmuyate pusnyeckue u
XMMHYECKHUE SBIICHNUS,

00BACHATH UX CYIIHOCTB C TOYKHU

3pEHHs aTOMHO-MOJIEKYJISIPHOTO
Y4YEHUs C OIIOPOM Ha
OIIPEICICHUS U CXEMBI.

Onpenenstb NpU3HaAKU
XMMHYECKHX PEaKIni, yCIOBHS
WX MPOTEKAHMS.

OOBACHATH CYLTHOCTb
(GU3NIECKUX U XUMUIECKUX
SIBIICHUH C TOUKH 3pEHUs

ATOMHO-MOJIEKYJISIPHOT'O YUEHUS

C MCIIOJIb30BaHUEM BU3YaJIbHOU
OTIOPBI.

KnaccugunupoBars XuMudeckue
peakuuu (1Mo Yuciay U COCTaBy

pearupyrommx 1 00pa3yromxcs

BEIIECTB) C OMOPON HA CXEMBI.

CoctaBisath (hopMysibl OMHAPHBIX

BEIIIECTB 110 BAJICHTHOCTH U
OTIpeNIeNIATh BAJIGHTHOCTD 110
(dhopmynaM BeecTB ¢ OMOPOit
Ha aJITOPUTM Y4EOHBIX
JNIEUCTBUIA.

PaccraBnsaTh KO3 PUIIMEHTH B
YPaBHEHHUSX XUMHUECKUX

peakLuil C OIOPON Ha aIrOPUTM

y4eOHBIX JICHCTBHIA.
CnenoBarb npaBuiiam
MOJTH30BAaHHST XUMHUECKON
MOCyI0M 1 1ab0PaTOPHBIM
000py/oBaHNEM, a TAKKE
npaBuiIaM 00pamieHus ¢

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f
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JlabopaTopHBIE OMBITHI: BEILIECTBAMHU B COOTBETCTBUU C

[Tpumeps! pusnueckux UHCTPYKLHSIMU 10 BBITOJIHEHUIO
ABJICHUH (TJIaBJIEHUE BOCKA, 1a00PaTOPHBIX XUMHUYECKUX
TasiHUE JIbJIA). OIIBITOB IO/l KOHTPOJIEM
IIpuMepsl XUMHUYECKHUX rejarora.

SBJICHUH (IPOKAJIMBaHUE Hcnonb30BaTh Npy BHIIIOJIHEHUU
MEJIHOM MTPOBOJIOKH, y4eOHBIX 3aJJaHUH U B TIpOIIECcCce
B3aMMOJIeiCTBHE Mena ¢ UCCIIe10BaTEIbCKON

KHCJIOTOM). JeSATEIbHOCTH

Mozenu aToMOB U MOJIEKYJT HAay4HO-TIOMYJISPHYIO

JUTEPATYPY XUMHUUYECKOTO
COJECPIKAHNUS, CIIPABOYHBIE
MaTepuaiiel, pecypcsl iHTepHera

[TpakTtuyeckas padora Ne3
IIpu3Haku npoTrekaHus

XUMHYECKUX PEaKIHi 10J1 PyKOBOJICTBOM II€/1arora.

Beruuciaenus BeicTpauBath pa3BEpHyThIE

— OTHOCHUTEJIBHON NMCbMEHHbBIE U YCTHBIE OTBETHI C

MOJIEKYJIIPHON MacChl OIopoii Ha UH(OPMALIHIO U3

BELIECTB; yueOHHUKa U CIPABOYHBIX

— MacCOBOM J10JI MaTepHUaJIOB, IPAMOTHO

XHUMHUYECKOI'0 JIEMEHTA 110 UCII0JIb30BaTh N3YUYEHHBIHN

dbopmysie coeTMHEHuUs. MOHATHIHBIN anmapar Kypca
XUMHH

Pazjen 2. BaxkHeiimme npeacraBuTe i Heoprannyeckux emects (30 1)
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Tema 3. Bo3ayx.
Kucaopona.
IHousitue 06
OKCHAAX

(54)

Bo3ayx — cMech rasos.
Cocras Bo3ayXa.
Kucnopon — anemeHnT u
IIPOCTOE Belle-

cTBO. O30H —
*amoTpornHas

Mo duKaIys
kuciopoa.* Haxoxaenue
KHCJIOPO/ia B IPUPOJIE,
buznveckue

Y XMMHYECKHE CBOMCTBA
(peakuuy OKUCIICHUS,
ropeHue). Y cioBus
BO3HUKHOBEHUS U
IpeKpalieHus TOPCHHUS.
[TonsiTre 06 okcuaax.
*CriocoObI MoTydeHust
KHCIIOpO/ia B JIa0opaTOpuu
Y TIPOMBILIIEHHOCTH. *
[TpumeneHue kucIopoa.
Kpyrosoport kucnopoja B
pupoie.

*TerutoBoii 3P exT
XUMHUYECKON peaKIlvy,
TIOHATHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, YK30*- 1
HHJIOTEPMHUYECKUX
peaKImsX.

*TomnuBo (HedTh, yroip u
MeTaH). 3arpsi3HeHNe
BO3/1yXa, CIIOCOOBI €ro
NPEIOTBPALICHHUS.
Ycunenne napHUKOBOTO

s dexra, pazpyiieHue
030HOBOTI'O CIIOA.*

JleMoOHCTpaLun
BzaumoneiictBue
docdopa, cepsl 1 xenesa ¢
KHCJIOPO/IOM (BO3MOYKHO
HCITOJTh30BaHNE
BHJICOOIIBITOB).
Onpenenenne
COJIepKaHus KHCIOpOo/Ia

B BO3JIyX€.

OmbITHI,
JIEMOHCTPHUPYIOIITHE
YCIIOBUSI BOBHUKHOBEHUS U
MIpEKpaICHUs] TOPEHUSI.

PackppIBaTh CMBICI N3y4aeMbIX
MOHATHI U IPUMEHSTH 3TH
MIOHSATHS TIPU OIMCAHUU CBOMCTB
BEIIECTB U UX MPEBpAIICHUN C
HCII0JIb30BAHNUEM OIIOPHBIX CJIOB U
KJIMIIE.

XapakTepu30oBaTh (OMUCHIBATH)C
ONopoll Ha NIaH, cxemy, KpamKyio
3anuco
COCTaB BO3/yXa, pU3nYecKue u
XHU-MHYECKHE CBOMCTBA KUCIOPO/A,
CHOCOOBI €ro MOTY4YeHHUS,
IIPUMEHEHHE U 3HAUCHUE
B IIPUPOJIC U KU3HU YETIOBEKA.

Cpasnusamo peaxkyuu 2openus u
MeOIeHH020 OKUCTIeHUS C
IIpEIBAPUTENILHBIM 00CYXIEHUEM
rapaMeTpoB CPaBHEHUSI.

Cobupatb npruOOPHI IS TOTyYSHHS
KHCIIOpo/ia (BBITECHEHUEM BOJIBI U
BO3/1yXa).

PacniozHaBaTh OIBITHBIM ITYTEM
KHCJIOPOJI 101 KOHTPOJIEM
nejarora.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJISl COCTaBJICHUS
(hopmys BEHIECTB, MOJIEKYJISPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUH C
y4acTueM KHCI0poJa.

OOBACHATH CYLTHOCTD
9KOJIOTMUECKUX MPOoOIeMm,
CBSI3aHHBIX C 3arpsI3HEHUEM
BO3yXa.

CrnenoBaTh mpaBuiiamM 6e30macHon
paboThI B 1a00paTOpuu Ipu
UCIOJIb30BAHNN XUMHUUECKOU
MOCY/IBI ¥ 0O0OPYIOBAHUS TIOT
KOHTPOJIEM IIEAarora, a TAKxe
TpaBmIaM OOpaIIeHus ¢ TOPIOYUMHU
BEILIECTBAMH B OBITY.

[InanupoBaTh U OCYIIECTBIIATH Ha
MIPaKTUKE XUMHUECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJIOCHNS, 1e1aTh BBIBO/IBI 110
pe3ylbTaTaM 3KCIepruMEeHTa MO
PYKOBOJICTBOM II€AArora.

YuacTBOBaTh B COBMECTHOU paboTe
B IpyMIIE.

Hcnonb30Bath mpH BHITOTHEHUH
y4eOHBIX 33aHUH U B IPOIIecCce

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f
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JlabopaTopHble n
NpaKkTUu4YecKue padoTbl
JlaGopaTopHBIN OMBIT:
O3HakoMJIEHUE C
o0OpasiamMu OKCHIOB.
[TpakTrueckas pabora:
Ne 4. T[Tonyuenue
KHUCIIOPO/Ia, U3yUYEHHUE €T
CBOWCTB.

Borunciaenuns

— MOJIEKYJISIPHOM MACCHI
KHUCJIOpOJia U 030Ha HA
OCHOBaHMHU aTOMHOM
Macchl XUMHYECKOTO
3JIEMCHTA

HCCIIEI0BATENbCKOM A€ATEIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy
XUMHUYECKOI'O COJEpKaHus,
CIIPaBOYHbBIE MaTEPHUAIIbI, PECYPCHI
WHTepHera noJ1 pyKoBOICTBOM
neaarora.

BeicTpauBars pa3BEpHYTHIC
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOii Ha HHPOPMALIUIO U3
y4eOHMKA U CIIPAaBOYHBIX
MaTEpHAJIOB C OIIOPOM HA IUIAH,
IPaMOTHO MCIIOJIb30BaTh U3y4CHHBIN
MIOHATUHMHBIN aImapar Kypca XUMUU

Tema 4.
Boapopon.
IlonsiTue 0
KHCJI0TaxX
H COJISIX

(54)

Boapopon — snemeHT u
MIPOCTOE BELIECTBO.
Haxoxnenue B mpupone,
¢dusnueckue u
XUMHUYECKHUE CBOWCTBA (Ha
npUMepe B3auMoJeicTBUS
C HEMeTaJUTaMU U
OKCHJIaMH METAJlIOB),
IPUMEHEHHE, *CIoCOOBI
HOJy4YeHus. *

[TonsiTHE O KHCTTOTaX U
COJISIX.

JleMoHCTpanun
[Tonyuenue, cobupanue u
pacno3HaBaHUE BOJIOPO/IA.
I'openne Bogopona.
Bzaumoneicteue
BOJZIOPO/IA C OKCHJIOM
menu(ll).

JlabopaTropHsbie u
NpaKkTHYecKue padoTbl
JlaGopaTOpHBIN OTIBIT:
BzaumopeicTeue KUCIOT ¢
MeETaJUIaMH.
[TpakTuyeckas padora:

Ne 5. ITonmyuenue

PackpbIBaTh CMBICIT H3y9aeMBIX
MNOHATUI U IPUMEHSTb 3TU
MIOHATHS TIPH ONIFCAHUU CBOICTB
BEIIECTB U UX MPEBpAIECHUI.

Xapaktepu3oBaTh (OMHUCHIBATH)
¢busnyeckre 1 XUMHYECKHE
CBOICTBa BOAOPO/a, CIIOCOOBI €r0
MOJTyYeHHUs], IPUMEHEHHUE C OTIOPOi
Ha IUIaH, KPaTKylo 3alHCh, CXEMY.

Cobupatpb npubop 1 NOTyUEHUS
BOJIOPO/Ia C UCIOJIb30BAHUEM
BU3YaJIbHOM OMOPHI

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJIsl COCTABIICHHS
(hopmyn BEIIeCTB, MOJICKYJISPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUH C
ydacTueM BOJIOpoja ¢ OMOpo Ha
AJITOPUTM.

CrnenoBaTh paBuiIamM 0€30MacHOM
paboThI B 1ab0opaTopuu Npu
WCTIOJIH30BAHUU XUMHUECKON
NoCy 1l U 000PYAOBaHUS 1101
KOHTPOJIEM IeJarora., a Takxe
IpaBUIaM 0OpalleHHs ¢ TOPIOYNMHU
BEIIIECTBAMH B OBITY

[TnanupoBaTh U OCYIIECTBIATH Ha
MIPAKTUKE XUMUYECKHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f
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BOJIOpPO/Ia, U3yUYEHUE €T
CBOMCTB.

Boruuciaenus

— MOJIEKYJISIPHOM MacCChI
BCIISCTBA HA OCHOBAHUH
aTOMHOM MaccChl
XMMHYECKHX DIIEMEHTOB

OKCIICPUMCHTHI, IIPOBOAUTDH
HaOJTFOJICHHUS, IENIATh BBIBOJIBI TIO
pe3yJiibTaTaM SKCIePUMEHTA IO/
PYKOBOJZICTBOM TIeJIarora ¢
00CyX/I€HUEM IlIaHa padOTHL, C
UCIIOJIb30BaHUEM KITHIIIC.

Y4acTBOBaTh B COBMECTHOH paboTe B
rpyIIe.

HHaHI/IPOBaTB 1 OCYUICCTBJIATH Ha
MPAKTUKE XUMUYCCKUE
OKCIICPUMCHTHI, IIPOBOAUTD
HaOJIFOJICHHUS, IENIATh BBIBOJIBI IO
pe3yJibTaTaM SKCIePUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe B

rpynme

Tema 5.
KoandecTBeHHBI
€ OTHOLIEHHS B
XMMHUH

(4 1)

KoanuecTBo BemiecTna.
Monb. MonsipHast macca.
3akoH ABorajapo.
MonsipHblii 00BEM Ta30B.
PacuéTtnl 1o XUuMHYECKUM
YpaBHEHUSM.

JdeMoHCcTpanus
OO6pa3siibl BelecTB
KOJIWYECTBOM 1 MOJIb.

Boruuciaenus

— 00B€Ma, KOJIUYECTBA
BEIISCTBA ra3a I10 €ro
U3BECTHOMY KOJHYECTBY
BElIECTBa WU 00BEMY;
— 00BEMOB Ta30B MO
YPaBHECHHUIO PEaKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHUH Ta30B

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUM U IPUMEHATD ITH
MOHATHS, a TAK)KE U3yUYEHHbIE
3aKOHBI M TEOPUH IS PELLICHUS
pacu€THBIX 3aj]ay C MOMOIIbIO
nejarora.

Bbruucnate MonspHyto Maccy
BELIECTB; KOJIMYECTBO BEIIECTBA,
00BEM rasza, Maccy BEILECTBA C
oropoit Ha oOpa3zell, Ha GOpMYJIbI;

ITpoBOAUTH pacu€Tel 10 ypaBHEHUAM
XUMHUYECKHUX PEaKLUi ¢ OIIOPOH Ha
o0pasell, aropuT™M y4eOHbIX
NEHCTBHUI: KOJIMYECTBa, 00bEMA,
MAaccChl BELIECTBA I10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
peareHToB WK NPOAYKTOB
peaxuuu.

BeicTpauBarth pa3BEpHyThIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOM Ha UH-
dhopmarnuio U3 yaeOHuKa 1
CIPaBOYHBIX MaTEPUAJIOB,
IpPaMOTHO UCMOJIb30BaTh
M3Y4YCHHBIN TOHATUMHBIN armapar
Kypca XUMHUH C TIOMOIIIBIO TIe/1arora.

bubmuorexa [JOK
https://m.edsoo.ru/7f
41a636
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Tema 6. Boga.
PacTBOpbI.
ITousiTue 00
OCHOBAHHUAX

(54)

Bona, ee cocras,
CTPOCHHE, MOJICKYJIBI.
dusnyeckre CBOMCTBA
BOJBI. * AHAJIN3 U CUHTE3
— METOJIbI H3yUYCHUS
cocraBsa BOJIEBL. *
XUMHYEeCKHE CBOMCTBA
BOJIBI

(paznoxeHue, peakiuu ¢
HaTPUEM, OKCHUIOM
KaJbIUs, OKCHJIOM CEpbI
V.

CocTaB OCHOBaHHUM.

[TonsiTne 06 MHIUKATOpAX.

*Bona kax
pacTBOPHUTEIb. *
PactBopsI.
*PacTBOPUMOCTD BEIIIECTB
B BoJIE. *

*HacpllieHHbIE U
HEHACHIII[CHHBIC
pacTBOpbL.* MaccoBas
JI0J1s1 BELIECTBA B
pacrtBope.

*Ponb pacTBOpOB B
MIPUPOJIC U B )KU3HU
yenoseka. Kpyrosopor
BOJIBI B IipUpoJIe.*
3arpsi3HeHue NPUPOTHBIX
BojA. OXpaHa M OYHCTKA
MIPUPOJTHBIX BOJI.

JleMoHCTpanuu
DIEeKTPOIN3 BOJbI, CHHTE3
BOJIbl; B3aUMOJICIICTBUE
BoJbI ¢ MeTayiamu (Na,
Ca) (BO3MOXHO
UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).
PactBopeHnue BemecTs ¢
Pa3IMYHON
pPacTBOPUMOCTBIO.
WccnenoBanue pactBOpoB
KHUCJIOT U IIEJI0YeN ¢
MOMOILIbIO UHANKATOPOB.

JlabopaTopHble n
NpaKTH4ecKue padoTbl
[TpakTuyeckas padora:
No 6. ITpuroroBienue
pacTBOpOB ¢

PackpbIBaTh CMBICIT H3Y4aeMBIX
MOHATUI U IPUMEHSTH ITH
MIOHSATHS TIPU OIMCAHUU CBOMCTB
BEIIECTB U UX MPEBPAIIEHUll ¢
IIOMOLIBIO NIEAATOra.

XapakTepu30BaTh GU3NYECKUE U
XUMHUYECKHE CBOMCTBA BOJIBI, €€
POJIb KaK pacTBOPUTEIS B
IIPUPOJHBIX IIpoOLIECCaX € OIOPOH
Ha IJIaH U CXeMy.

CocTaBisITh YpaBHEHUSI XUMHUYECKHUX
peaKIuii ¢ y4acTHEM BOJBI C
OIIOpPOM Ha CXEMY.

OOBACHATH CYLIHOCTD
9KOJIOTMUYECKUX MPOOIIeMm,
CBSI3aHHBIX C 3arpsi3HEHHEM
MIPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU
BOJIbI OT ITPUMeECEH, MEpBI 110
OXpaHe BOJ| OT 3arps3HEHHUs [10CIIe
IIPEBAPUTEIIBHOTO
CTPYKTYypUPOBaHUs MaTepuaa.

[TnanupoBaTh U OCYLIECTBIATH HA
[IPaKTUKE XUMUYECKHE
9KCHEPUMEHTBI, IPOBOIUTH
HaOJII0IeHUS, 1eaTh BhI-

BOZBI IO pe3yJIbTaTaM
9KCIIEPUMEHTA 01 KOHTPOJIEM
IIeJarora, ¢ UCIoJIb30BaHUEM
KJIMLIE.

CrnenoBatb npaBuiaM 6€30MacHON
paboTsl B 1abopaTtopuu mpu
UCIIOJIb30BAaHUN XUMHUYECKOU
MOCYJIbI 1 000PYAOBaHUS TIO]T
KOHTPOJIEM II€Jarora.

[TpoBOAUTH BHIYHMCIIEHUS C
IIPUMEHEHUEM MOHSTHSI «MaccOoBast
JI0JIs1 BEIIECTBA B PACTBOPE» C
OTIOpOi Ha POPMYIIBL.

Hcnonb30BaTh Npu BHIMOTHEHUT
yueOHBIX 3aJJaHU U B Tpoliecce
HCCIIeI0BaTENbCKOM 1eATEeNbHOCTH
Hay4HO-TIONYJIAPHYIO JINTEPATYPy
XUMHYECKOTO COAepkKaHus,
CIIPaBOYHBIE MaTEpHAJIbI, PECYPCHI
HNuTepHeTa no1 pykoBOJICTBOM
nejarora.

BeicTpanBatek pa3BEpHYyThIE
MIMCBbMEHHBIE U YCTHBIE OTBETHI C
oTopoit Ha HHGOPMAITHIO U3
y4eOHHUKa U CIIPAaBOYHBIX

Bbu6mmoreka [JOK
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OnpeAeNnEHHON MacCOBOM
JI0JIel paCTBOPEHHOTO
BELIECTBA.

Borunciaenuns

— C HCIIOJIb30BaHUEM
MOHSTHS «MaccoBas JOJIsI
BEILIECTBA B PACTBOPE»

MaTepHaoB, TPAMOTHO
WCIIO0JIb30BaTh N3yYEHHBIN
MOHSATUIHBIN aIapar Kypca
XUMUU NIOCJIE TPEABAPUTEIIEHOTO
CTPYKTYpPUPOBaHUs MaTepuasia

32




Tema 7.
OcHoBHbBIE
KJIACCHI
HEOpraHuYecKuX

coeIMHEeHU
(11 )

Knaccudukanus
HEOPTraHUYECKHUX
COCIUHCHMI.

OKCHJIBI: COCTaB,
KJIacCU(UKALIUS
(OCHOBHBIE, KUCTIOTHBIC,
*am(poTepHbIe,
HecoJIeo0pa3yroIme Ha
puMepe OKCUaa yriiepoaa
Il u oxkcunma azora ll,
HOMEHKJIATypa.
[Tomyyenue* okcumaoB
(B3amMoIelicTBHE C BOJOM,
KHCJIOTAMU, IIEJIOYaMH ).
OcHOBaHUS: COCTaB,
kiaccuukanus (menoun
Y HEPaCTBOPUMEIC
OCHOBaHMS),
HOMCHKJIATYypa.

Kucnotsr: cocras,
KJIacCU(UKAIIS,
HOMEHKJIaTypa,
¢duznueckue u
XHMHYECKHUE CBOMCTBA
(B3auMOJIEHCTBUE C
OCHOBHBIMHM OKCHJIAMH
COJISIMHU Ha TIpUMEpe
COJIAHOU U CEPHOU
KHCJIOT), *CrocoObl
nonyueHus.* Psn
AKTUBHOCTH METAJIJIOB.
Counu (cpennue):
HOMEHKJIaTypa, *CrocoObI
HoJy4eHus ™,
B3aHUMOJCHUCTBHUE COJICH C
MeTaJlJIaAMH, KHCIIOTaMH,
EJI0YaMH U COJISIMH.
I'eneTnueckas CBsI3b
MEX]Ty KJTaccaMu
HEOPTaHUYECKUX
COCTUHEHUH.
['eHeTHYECKUE PSIBI.
[Tonsitre 06 ampoTepHbIX
TUIPOKCUIAX Ha IPUMEpe
[IMHKA 1 aJTFIOMUAHMSL.
XHUMHUYECKHE CBOICTBA -
B3aMMOJICHCTBHE C
KHUCJIOTaMH U IIEJI0YaMH.
Paznoxxenue npu

OmnpeneneHre OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEAMHEHMI 10
1abJoHy.

CocraBiieHHE CXEM CTPOEHUS
OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
COEIMHEHUH Ha OCHOBE
OIIPEIEICHUS.

Cocrasnenue GopMysl OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX
COEIMHEHUH U Ha3bIBaHUE UX MO
MEXIYHAPOAHOU U TPUBUAIILHON
HOMEHKJIAType € UCIIOJIb30BAHUEM
OTpe/ieNICHUs] U TaOTHIIBI
PacTBOPUMOCTH.
KrnaccuduupoBanue n3ydaeMbix
BEILECTB 10 COCTABY U CBOUCMEAM C
OIOPOIi Ha OINPENIETICHHS, CXEMBI
TabJIMIly paCTBOPUMOCTH.
CocraBnenne TaOIUIbI
T€HETUYECKUX PSIJIOB U CXEMBI
«I'eHeTHYeCKast B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUI» 0]l PYKOBOACTBOM
nejarora.

IIporao3upoBaHne CBOMCTB BEIIECTB
Ha OCHOBE O0IIUX XMMUYECKUX
CBOMCTB M3y4YEHHBIX KJIACCOB, IPYIIII
BELIECTB, K KOTOPBIM OHU OTHOCSITCS
C UCIOJIb30BAaHUEM CXEMBI
«"eHeTnueckas B3aMMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
COEIMHEHUI» MOl PYKOBOACTBOM
nejarora.

CocraBiieHre MOJNEKYJISPHBIX
YpaBHEHUU pEaKIui,
WJUTIOCTPUPYIOLIUX XUMHUUYECKHE
CBOICTBa M3yYEHHBIX KJIACCOB U
Ccnocobbl noy4YeHus BEECTB
M3YYEHHBIX KJIACCOB, IPYII, a TAKkKe
MOJATBEPKIAIOLIUX FEHETUUECKYIO
B3alMOCBS3b MEKYy HUMH, C OIIOPOi
Ha BepOaJIbHYIO CXeMY B Ka4eCTBE
3pUTEIBHOM OIOPBI.

CocraBieHrue MONEKYISIPHBIX
YpaBHEHUH pEAKIUM [0 CXEMaM C
MpeIBApUTENHLHBIM 00CYXKICHUEM
BbIOOpA pearupyrouux BEIeCTB.
Boruncnenue no ypaBHEeHUsAM
XMMUYECKHUX PeaklUnid KOJIUYECTBa,
00BEMa, MacChl BEILIECTBA 110

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4
12636

33



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HarpeBaHuHu.

JleMmoHCTpPauMu

O0pa3ubl HEOPraHUYECKUX
BEIIIECTB Pa3IMYHBIX
KJIACCOB.

BzaumoneiicTBue
pacTBOpa CEpHOM KUCIIOTBI
¢ okcugom meau(ll).
Peakuusa HelTpanu3anuu.
BrITecHeHne ogHOI0
MeTajuia Ipyrum u3
pacTBopa COJH.

JlabopaTopHble n
NpaKTH4YecKue padoTbl
JlaGopaTopHBbIE OIBITHI:
B3aumMozeiicTBrue KUCIIOT C
MeTaJuIaMH.

Ilonyuyenue
HEPACTBOPUMBIX
OCHOBAHUH.
Bzaumoneiicterue
HEPacTBOPUMBIX
OCHOBAaHUH C KACIOTAMM.
Pa3noxenue ruapokcua
meau(ll) mpu HarpeBanuu.
[TpakTuueckas pabora:

No 7. Pemienune
AKCTIEPUMEHTAIIbHBIX
3a1a4 1o reme «OCHOBHbIE
KJIACChI HEOPTAaHUYECKUX
COEIUHEHUI».

Buruuciaenus
— 110 YPaBHEHUAM
XMMHYECKUX PEAKIIMIA

KOJINYECTBY, 00BbEMY, Macce
pPEAreHToB WU MPOIYKTOB pPEaKIUK
10 aJITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHUE Ha
IIPAKTUKE XUMUYECKOTO
HKCIEPUMEHTA U HAOJIIOJIEHUS IO
PYKOBOJCTBOM YUUTEIS.
®opmynupoBaHHUEe BBIBOJOB 110
pe3yJibTaTaM 3KCIEPUMEHTA C
UCIOJIb30BAHUEM OIIOPHBIX CJIOB.
@OopMyIMPOBAHUE € TOMOILBIO
Ie/1arora ¥ BbIIIOJHEHUE MPaBUl
6e3onacHoil paboThl B 1abopaTopun
IPU UCIIOJIb30BAaHUHM XUMUYECKON
MOCY/IBI M 000PYIOBAHHUS.
Vcnonb30BaHue NpH BBHIIOIHEHUU
yueOHBIX 3aJ]aHUi U B IIpoLecce
UCCIIEI0BATEIbCKON AEATEIbHOCTH
HAy4YHO-TIOMYJISIPHOM JINTEPATYPbI
XMMUYECKOI0 COIep KaHus,
CIIPaBOYHbBIE MaTEpUaIbl, PECYPCHI
WHTepHeTa, ocyliecTBICHHE BBIOOpa
[10J1 PYKOBOJICTBOM II€/1arora.
BricTpanBanue pa3BEpHYTHIX
MIMCBbMEHHBIX U YCTHBIX OTBETOB C
OTopoil Ha MH(popMaIHIO U3
yueOHHUKa U CIPaBOYHBIX
MaTepUajoB, FPaMOTHOE
MCIIOJIb30BaHUE U3YUYEHHOTO
MOHATUMHOTO anmnapara Kypca
XUMHH C UCIIOJIb30BaHUEM ILIaHa,
OIOPHBIX CJIOB, aJITOPUTMA.

Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB

. . MenpaeneeBa.

Ctpoenue aToMmoB. XuMu4eckas cBs3b. OKUCINUTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.
IMepuoguueckuii
3aKO0H U
IMepuoguyeckas
cucreMa
XHMHYECKHX
3JIEMEHTOB

J. 1. MenaeJe-e
Ba. CTpoenne
aroma (7 u)

IIepBble nONBITKH
Kiaccuukanum
XUMHUYECKHX 3JIEMEHTOB.
[TonsTue o rpynmnax
CXOJHBIX 3JIEMEHTOB
(memovHbIe U
I1€JI0YHO3EMEIIbHbBIE
MeTaJlJIbl, TaJIOTeHbI,
MHEPTHBIE Iasbl).
*DneMeHTbl, KOTOPbIe
00pa3yoT

am(bOoTepHbIE OKCUIBI U
THJIPOKCUABL. *
[Tepuoanueckuii 3aK0oH U
Ilepnonu-yeckas cucrema
XUMHUYECKHX AJIEMEHTOB
. . Menneneena.
[lepuomsl, rpymIbI,
noarpynmbsl. OU3NYECKUI
CMBICT TOPSIAKOBOTO
HOMeEpa 3JIEMEHTA,
HOMEpOB Mepuoia u
TPYIIIIBL.

Crpoenue atomoB. CoctaB
ATOMHBIX fJIEP.
*N30TONBL. * DIEKTPOHBI.
CtpoeHue 2JIeKTPOHHBIX
000JI0YEK aTOMOB NEPBBIX
20 XUMHUYECKUX
DIIEMEHTOB
[Tepuoanyueckoil CUCTEMBI
. . Menneneena.
XapakTepucruka
XUMHUYECKOT0 DJIEMEHTA 110
€ro TOJIOKEHUIO B
Ilepuonnueckoi cucreme
J. . Menneneena.
*3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB
AJIEMEHTOB MaJIbIX
MEPUOIOB U TJIABHBIX
NOJArPYINI B 3aBUCUMOCTHU
OT aTOMHOTI'0
(mopsinkoBoro) HOMepa. *

*3HaueHue
[Teproanueckoro 3akoHa
u [lepnonnueckon
CHCTEMBI XMMUYECKHUX
9JIEMEHTOB /17151 pa3BUTHS

PackppIBaTh CMBICI IEPUOANYECKOTO
3aKOHA ITOJl PYKOBOJACTBOM
nejarora.

ITonumars cyiecTBoBaHUE
NIEPUOJNYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX IEMEHTOB
(M3MeHeHue paJnycoB aTOMOB U
JIEKTPOOTPHULIATEIBHOCTH ) U UX
COCIMHEHUU OT II0JIOKEHUS B
MIEPUOJUYECKON CUCTEME U
CTPOEHHS aTOMa C UCII0JIb30BAaHUEM
CXEeM M TalJIuLI.

YcraHnaBiuBaTh CBS3b MEKIY
II0JIOKEHUEM DIIEMEHTA B
MEPUOINYECKON CUCTEME U
CTPOEHHUEM €ro aToMa (CocTaB U
3apsn sapa, o0IIee Ynucio
JJIEKTPOHOB U PACIPEAEICHUE UX
I10 3JIEKTPOHHBIM CJI0M) IO
oOpa3ity.

IIporuo3upoBarek xapaxkrep
U3MEHEHHUS CBOMCTB 2JIEMEHTOB U
UX COEJMHEHHUH 10 Irpynnam u
nepuogam [lepuonnyeckoit
CUCTEMBI C IIOMOIIBIO NEarora.
XapakTepru30BaTh XMMUUYECKNE
3JIEMEHTHI NEPBBIX TPEX MEPUOJIOB,
KaJusl, KalbLMsI 10 UX TOJIOKEHUIO
B [Iepnoanueckoii cucreme
. . Menneneena.

CrnenoBaTh paBuiIamM 0€30MacHOM
paboThI B 1a00paTOpuu Npu
HCIOJIb30BAaHUU XUMUYECKOU
1oCy 1l 1 000PYAOBaHUS 1101
KOHTpOJIEM IeJarora.

BeicTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nH(OpPMAIHIO U3
y4eOHUKA U CIPaBOYHbIX
MaTepUajIoB, FPaMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMHH 110CJI€ CTPYKTYPUPOBAHUS
MaTepuasa ¢ UCIOJIb30BAHUEM
KJIMIIE.

Hcnonp30BaTh NpH BHIIOJTHEHUH
Y4eOHBIX 3aJJaHUN TEKCTHI
yueOHHUKa moce
CTPYKTYpHUPOBAaHHS MaTepHaia,
CIPaBOYHbBIE MaTEPUAJIbI

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f
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HAyKU U MPaKTUKH.
. . MenneneeB —
Y4€HBIN, NeAaror u
rpakJIaHuH. *

JleMoHCTpaLuu
KopoTtkonepuoanas u
JUTMHHOTICPUOU THAS
dbopwmsl [Tepuoanueckoit
CHUCTEMbI XUMHYECKHUX
3JIEMEHTOB

. . Menneneena.
O3HakoOMJIEHHE C
o0OpasiamMu MeTalioB

U HEMETAJUIOB.

JlabopaTopHble u
NpaKTH4YecKue padoTbl
JlaGopaTOpHBIN OTIBIT:
BzaumoneiictBue
THIPOKCHUIA INHKA C
pacTBOpamMH KUCIOT U
IeI04ei

(ITepnonnueckyro cucremy
XAUMHYECKHX djieMeHToB 1. 1.
MenneneeBa, Tabauiy
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAaHUH M COJICH B BOJIE,
ANEKTPOXUMUYECKUHN PsIT
HaIpsLDKEHUN METAIIIOB).

Hcnonp30BaTh IpU BHITOIHEHUH
y4eOHBIX 33JaHUH U B TIPOIIECCe
HCCIIEIOBATENbCKOM 1eATeIbHOCTH
HAYYHO-TIONYJISIPHYIO JTUTEPATypy
XUMHUYECKOT0 COJIECpKaHus,
CIPaBOYHBIC MATEPUAIIBI, PECYPCHI
WNuTepHera moJ pyKOBOJICTBOM
nejarora

Tema 9.
Xumuueckas
CBSI3b.
OKHCINTETBHO-
BOCCTAHOBHTEJIb
Hbl€ peaKkluu

(8 1)

*DJIEKTPOOTPHUIIATEIIBHOCT
b* aTOMOB XMMHYECKHUX
DJIEMEHTOB.

XnuMudecKkast CBSI3b
(MoHHas, KOBaJICHTHAs
TOJISIPHAST ¥ KOBAJIGHTHAS
HEeToJIsIpHast).

CreneHb OKHUCIICHUS.
OKHUCIIMTENIHEHO-
BOCCTAHOBUTEJIbLHEIC
peaxiuu (OBP).
[Tpouecchl OKHCIEHUS U
BOCCTAHOBJICHUS.
OKHCIUTEIIH 1
BOCCTaHOBUTEJIN.

JleMoHCTpanun
OKuCINTEIIHHO-
BOCCTaHOBHUTEIIbHEIC
peaKIiu: TOPeHHE,
peaKklMK pasyioKeHus,
COEIMHEHUS

PackpbIBaTh CMBICI H3Y4aeMbIX
MOHATUH IO/ PyKOBOJICTBOM
nejarora.

OnpenensTb BUJI XMMHUYECKOH CBSI3U
B COCIMHEHUU C UCIIOJIb30BAHUEM
CXEM.

OnpenensTs cTeneHb OKUCIECHUS
XUMHYECKOT'0 AJIEMEHTA 110
(dopmyIie ero cCoeAMHEHUs ¢
HCIIOJIb30BAHUEM AJITOPUTMA.

OnpenensiTh dIE€MEHT (BEUIECTBO) —
OKHUCJIUTENb U AIEMEHT (BEILECTBO)
— BOCCTaHOBHTEJb.

OOBSICHITH CYIIHOCTbH NPOLIECCOB
OKHCJIEHUS U BOCCTAHOBJICHHUS.

CocTaBisITh 3J€KTPOHHBIN OallaHC C
Y4€TOM UHCIIa OTJAHHBIX U
MIPUHSTHIX 3JIEKTPOHOB.

CocraBnTh ypaBHEHUE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHOM
peaKIyu Mo alNropuTMy pasdoopa
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN
peaxkuuu.

Hcnonb30BaTh NpU BHIOIHEHUH

yueOHBIX 3aJJaHUI TeKCThl yueOHUKa
10CJIe CTPYKTYPUPOBAHUS
MaTepHaa, CpaBOYHble MaTepHaIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f
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(mepUOUYECKYIO CUCTEMY
XUMHUYECKUX 3eMeHTOoB [l. 1.
MenpeneeBa, Ta0OIUIly
PacTBOPUMOCTU KUCJIOT, OCHOBAHUI
U COJIeH B BOJIC,
ANEKTPOXUMHYECKUN PsiJT

HaIPsSDKEHUH METAILIOB).

9 KJIACC
(2 4 B HEHEMIO, BCero 68 1)

IIpumepHbIe
TeMBbl,
packpbiBaoLIne
JaHHBIN pa3aen
NPOrpaMmbsl,
U KOJIMYECTBO
4acoB,
OTBOAUMOE HA
UX U3y4YeHHe

OcHoBHOE CoacpKaHuEC

OcCHOBHBIEC BUbI AeATEJILHOCTH
o0yvyarmuxcst

DJIeKTPOHHbIE
(undposBbie)
o0pa3oBaTejibHbIE

pecypchI

Pa3nen 1. BemectBo n xumuyeckue peakuuu (17 )

IToBTOpEHUE H
yriayoJienue
3HAHMH
OCHOBHBIX
pasaesioB Kypca
8 kiacca

(54)

Ilepnonnueckuil 3aK0H.
[lepnonnueckas cucrema
XUMUYECKHUX HJIIEMEHTOB
. . Menneneena.
CrpoeHue aToMOB.
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
XUMUYECKHUX HJIIEMEHTOB
MEPBBIX TPEX MEPUOIOB,
KaJInsl, KaJIBIHS U X
COEIMHEHUH B
COOTBETCTBHUU C
MOJIOKEHUEM AJIIEMEHTOB B
MEPUONYECKON CUCTEME U
CTPOECHHUEM MX aTOMOB.
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHWYECKUX BEIIECTB
(MeXayHa-pogHas U
TPUBHUAJIIbHASA).
XuMHUYECKue CBONCTBA
BEIL[ECTB, OTHOCSIINXCS K

XapakTepu30BaTh XUMHUECKHE
9JIEMEHTHI NIEPBBIX TPEX MEPUOJIOB,
KaJIUs ¥ KAJIBIIHS TI0 UX
1noJjoxeHuro B [lepuoanueckoit
cucteme /1. 1. MenaeneeBa c
OIOpOM Ha AIITOPUTM.

KnaccudunupoaTs 1 Ha3bIBaTh
HEOpraHUYECKHE BEIIECTBA
M3Y4YEHHBIX KJIACCOB C OIIOPOM Ha
CXeMy, TaOJIMITy PAaCTBOPUMOCTH.

OnwuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BEILIECTB PA3JINYHBIX
KJIACCOB, ITOATBEPK1aTh CBOMCTBA
MpUMepaMu MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUH C
OTOpOi Ha CXEMY.

OnpenensaTb BUI XMMHUYECKOH CBSI3U
Y TUI KPUCTAINYECKOUN PEeIIETKH
BEILIECTBA C OIIOPOM HA CXEMY.

[Iporno3upoBarh CBOKCTBA BEILIECTB
B 3aBUCHMOCTH OT UX CTPOEHUS
ocJie IPeIBapUTEIHLHOrO pazbopa.

bu6mmoreka [IOK
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pa3IMYHBIM KJlaccam
HEOPraHUYECKUX
COCIUHEHUI, NX
reHeTU4YecKas CBA3b
HEOPraHMYECKUX BEILECTB.
CtpoeHue BeliecTa:
BU/JIbI XUMHYECKOU CBSI3H U
THUIIBI KPUCTATITUYECKUX
peméTok. *3aBUCUMOCTh
CBOICTB BEILIECTB OT UX
CTpoeHus. *
JdemMoHCcTpauMu

1. Monenu
KPUCTAITNYECKHIX
PELIETOK HEOPraHUYECKUX
BEIIIECTB.

2. Koportkonepuoanas u
JUTMHHOTIEpUOAHAs (DOPMBI
[Tepuoanyueckoil CUCTEMBI
XUMHUYECKHX AJIEMEHTOB
J. . MenneneeBa

BeicTpanBath pa3BEPHYTHIC
IMACbMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha
nHpOpMaIUIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB,
IPAMOTHO UCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUIHBIN anmapar
Kypca XUMHHU.

Hcrnonbs30Bath NpyU BBIIOJIHEHUH
y4eOHBIX 33JJaHUi U B TIpoliecce
HCCIIEA0BATENIBCKON 1E€ATEIBHOCTH
Hay4YHO-TIONYJIIPHYIO JTUTEPATYPY
XUMHUYECKOTO COIepKAHUA,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNuTepHeTa nog pykoBOACTBOM
rnejarora.

Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XMMHYECKHX
peakuui

(4 )

Knaccudukamms
XUMHYECKHUX PEAKLIHUN 110
pa3IMYHBIM NMPU3HAKAM
(M0 YUCITy U COCTaBy
Y4YaCTBYIOUIMX B peaKIUU
BEIIIECTB, *110 TEIJIOBOMY
3pdexTy, Mo U3MEHEHUIO
CTEIIEHEN OKHUCIICHUS
XUMHYECKHX 3JIEMEHTOB,
10 00paTUMOCTH, 1O
y4acTHIO KaTanuzaropa).™®
*JK30- U
DHIOTEPMUYECKUE
peakuuu,
TEPMOXUMHUYECKUE
ypaBHeHus. [loHsTue o
CKOPOCTH XUMHUYECKOU
peakuuu. [Tonstue o
TOMOTEHHBIX U
TeTepOreHHBIX PEAKIIHSIX.
[TousiTue 06 0OpaTUMBIX
1 HEOOpaTUMBIX
XUMHUYECKHX PEaKIUsX.
[ToHsiTHE O XUMUYECKOM
paBHOBecHH. DAKTOPEI,
BIIUSIIOLINE HA CKOPOCTh
XAMHUYECKOW PEaKUU U
MOJIO’KEHHNE XUMHYECKOTO
paBHOBecHsL. *

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM U IPUMEHATD ITH
MOHSATHUSA [IPU ONKMCAHUU CBOMCTB
BEILIECTB U UX IIPEBPALLECHUM.

KnaccugunupoBars xumMudeckue
PEeaKI1u MO0 pa3InYHbIM
MIPU3HAKAM.

YcraHaBiuBaTh 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIIUHU OT
pa3IuYHbIX (DAaKTOPOB 0]
PYKOBOACTBOM YYHUTEJIS.

[TIporno3upoBath BO3MOKHOCTH
IIPOTEKAHNS XUMHYECKHUX
MPEBPALICHUHN B Pa3IMYHBIX
YCIIOBUSX IOCIIE ITPEIBAPUTEIILHON
paboTHI.

OnpenensiTb OKUCIUTEND U
BoccTraHoBuTens B OBP.

CocTaBisTh IEKTPOHHBIN OanaHc
peakiuu.

ITpon3BOaUTE BBIYUCIIEHNUS 10
XUMHYECKUM YPaBHEHUSM IO
AITOPUTMY.

BeicTpanBate pa3BEpHYyThIE
MIICBMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAITHIO U3
y4eOHHUKa U CIIPAaBOYHBIX
MaTepuaioB, FPAMOTHO
HCII0JIb30BATh N3Y4YEHHBII

bubmuorexa [JOK
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OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE
peakuuu (3JIEKTPOHHBIN
OaslaHC OKHUCIIUTEIbHO-
BOCCTAHOBUTEIbHOU
pEaKIINH).

JleMoOHCTpaL U

1. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIUU OT
pa3anyYHbIX (AaKTOPOB.

2. BoznelictBue
KaTajJn3aTopa Ha CKOPOCTh
XUMHUYECKOW PEaKUH.

3. Ilpumepsl
HEOOpaTUMBIX U
00paTUMBIX peaklui.

4. CmelieHue paBHOBECUS
XUMUYECKON PEaKLHH.

Boruucienus

— KOJIMYECTBA BEIISCTBA,
00BEMa U Macchl
pEareHTOB WX IPOJLYKTOB
110 YPaBHEHUSIM
XUMHYECKUX PEaKIUi

MOHSATUMHBIN anmnapar Kypca

XUMHH I10CJIE IPEIBAPUTEIBLHOTO

CTPYKTYPUPOBAaHUS MaTepHaa.
Hcnonp30BaTh IPH BBIIOJTHEHUH

yueOHBIX 3aJ]aHUil U B TIpOIECcCe
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIepKaHus,
CIIPaBOYHbBIEC MaTepUabl, PeCypChI
WuTepHera nocie KOHCYIbTALUU C
Mearorom.

Tema 2.
DJIEKTPOJIMTHYE
cKas
JAMCCOIMALIUA.
XuMnuecKmne
peakuuu B
pacTBopax

(8 1)

Teopus
ANEKTPOJIUTUUECKOMN
JINCCOLMAIIHH.
DNEeKTPOIUTHI U
HEIJIEKTPOJIUTHI.
KaTtnoHbI, aHUOHEI.
*MexaHHU3M JUCCOIUAIIUN
BEILIECTB C Pa3IMUHBIMU
BUJIaMU XUMHYECKON
cBs3u. CTeneHb
qucconuanuu.* CUIIbHEIC
U cl1a0ble 3JIEKTPOIUTHI.
Peakiuu nonHoro ooMeHa,
YCJIOBHS MX MPOTEKAHUS.
HNonuble ypaBHEHUS
peaKkuu.

XUMHUYECKHE CBOMCTBA
KHUCJIOT, OCHOBAaHHI U
COJIeH B CBETE
npecTaBiIeHuit 00
ANEKTPOJIUTUYECKOM
nuccormanuu. Cpena
pactBopa. [lonstue o
TUIPOIU3E COJICH.
KauectBenHble peakiiyun

PaCKpI)IBaTB CMBICJI U3YYACMBIX
HOHSITI/IP’I, a TaK’KC CMBICJI TCOpHUU

3J'I€KTpOJ'H/ITI/I‘I€CKOI\/JI JUCCoManmn

C OIIOPOY HA CXEMBI.

OOBSCHATD MPUIUHBI
3JEKTPONPOBOA-

HOCTH BOJIHBIX PaCTBOPOB C
MOMOIIIBIO NIeJarora.

CocTaBnsTh ypaBHEHUS
JUCCOITMAIIMU KUCIIOT, LIEI0Yel U
COJIEH, TTOJTHBIE
W COKpaIIEHHBIE HOHHBIE
YpaBHEHUSI XUMUYECKUX PEaKIUui
HWOHHOTO OOMEHa.

[InanupoBaTh M OCYIIECTBIATH Ha
MPAKTUKE XUMHUYECKHE
SKCIEPUMEHTBI, TPOBOIUTH
HaOJIIOIEHUS, IeN1aTh BLIBOEI 110

pe3yjibTaTaM 3KCICPUMCHTA IOCIIC

MpeIBApUTENILHON pabOTHI.
CrnenoBathb mpaBuiaM 6€30MacHON
paboTsl B 1abopaTopuu mpu
WCTIOJIb30BAHUU XUMHUECKON
MOCYJIBI ¥ 000PYIOBAHUS TTOJT
KOHTPOJIEM IEarora.

bu6mmoreka [IOK
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Ha KaTUOHBbI

Y aHHUOHBI : XJIOPU]I-,
Opomun, Ho3ua-, Cynbdart-
, KapOoHaT-, CHJIMKAT-
docdar- aHUOHBI,
THJIPOKCHUI-HOHBI
KaTUuOHbI aMMOHHUA,
MarHusi, KaJbIus,
aIIOMMHUS, JKene3a 2+, 3+
, IWHKA, IPUCYTCTBYIOIINE
B BOJHBIX pacTBOpax..

JdemMoHcTpauMu
DeKTpuueckas
MPOBOAMMOCTE PaCTBOPOB
BCIICCTB; JIBIYKCHUE
HMOHOB B AJIEKTPUYECKOM
noJe.

OnbITHI,
WLTIOCTPUPYIOIINE
MPU3HAKU TPOTEKAHUS
peakIii HFOHHOTO OOMEHa.
OMBITHI IO ONIPEAETICHUIO
Cpelbl B paCTBOpax CoJIei
(x70puaa HaTpus,
KapOoHaTa HaTpus,
XJIOPUJIA [IUHKA).

JlabopaTopHble n
NpaKkTHYeCKue
padoThI
JlaGopaTOpHBIN OTIBIT:
No8Peakinin HOHHOTO
oOMeHa B pacTBOpax
AIIEKTPOJIUTOB: CyibdaTa
meau(Il)

U ménoyu, kapOoHara
HATpUs ¥ COJISTHOM
KHUCTIOTHI, PEaKIus
HENUTpaNIU3alun MEXIY
TUAPOKCUIOM KaJus U
COJITHOW KMCIJIOTOM.
Ne9. KauectBeHHbIE

pEaKIuK Ha NOHBI B
pacTBope.

[IpakTuyeckas padora:
Ne 1. Pemenne
AKCIEPUMEHTAIBHBIX
3aj1a4d 110 TeMe.

Beruuciaenus

[Tpon3BOaUTH BBIYUCIIEHNUS 10
XUMHUYECKUM YPaBHEHUSIM.

BeicTpauBath pa3BEpHYTHIE
MIUCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha nH(pOpPMAIHIO U3
y4eOHUKa U CIIPaBOYHBIX
MaTEepUajIoB, IPaMOTHO
UCIOJIb30BATh U3yYCHHBII
MOHSATUIHBIN aIapar Kypca
XMMHUU TOCJIE IPEABAPUTEIHLHOIO
CTPYKTYpUPOBaHUs MaTepuaa.

Mcnonb30BaTh NpH BHIIOJIHEHUU
y4eOHBIX 33JaHUH U B TIpOIIEcCce
UCCIIEI0BATEIbCKON AEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPy
XUMHUYECKOI'0 COZIep KaHus,
CIIPaBOYHbBIE MaTEpUaIIbl, PECYpPCHI
WHuTepHeTa nocie KOHCYIbTalUK ¢
[eJ[arorom.
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— I10 YpaBHEHUAM
XUMHYECKUX PEAKIIMA

Pa3nen 2. Hemera/uibl 1 UX coenHeHus (24 4)

Tema 3. O0masn
XapaKTepUCTHKA
XMMHYECKHX
3JIEMEHTOB
VIIA-rpynmnsl.
I'ajorennl

(4 1)

OO01mas xapakTepucTHKa
rajioreHoB. OcCOOeHHOCTH
CTPOEHUS aTOMOB THUX
AIIEMEHTOB, XapaKTepHbIE
JUTSL HUX CTETIeHU
okucnenus. CtpoeHue u
¢du3nueckrue CBOUCTBA
MPOCTHIX BEIIECTB —
rajloreHoB. XUMUYECKHe
CBOMCTBA Ha IIpUMeEpe
xJiopa (B3aMMOJIEHCTBHE C
MeTallJlaMH, HeMeTallJlaMu
(BOIOpOJIOM H
KHCJIOPOJIOM), *IIiemouamMu
*). X710poBOI0pO/I.
ConsgHast KUcoTa,
XUMHUYECKHE CBOMCTBA,
*nonyuenue®,
pUMEHEHHE.
KauecTBeHHbIE peakuu
Ha TaJOTeHU/I-UOHBI.

* JleiicTBHE XJIOpa U
XJIOPOBOAOPOJA HA
OpraHu3M 4YeioBeka. ™
Baxuelimme Xmopuasl 1

OOBACHATH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHNHU CBOMCTB HEMETAJNIOB
U MX COEAMHEHUH B IIpeJeax
MaJIbIX TIEPHUOJIOB U IJIaBHBIX
noarpynn Ilepuoanueckon
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB
C Y4E€TOM CTPOEHHUS UX aTOMOB C
HCIOJIb30BAHUEM CXEMBI.

XapakTepHu3oBaTh GU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB TaJIOr€HOB (Ha MpuMepe
XJIOpa) U CIIOKHBIX BEIIECTB
(x110poBOIOpPOJIA, XJIOpUIA
HAaTpHs), CIOCOOBI UX TIOJTYYCHHS,
IIPUMEHEHNE U 3HAYCHUE B
MIPUPO/IE U KU3HU YeJIOBEKa Mociie
CTPYKTYypUPOBaHHUs MaTepUaa.

Onpenenars raJloreHU1-UOHbI B
pacTBOpE C UCIOJIB30BAHUEM
TabnuIbl "XapaKkTepHble peakuu
Ha aHUOHBI".

[InanrpoBaTh ¥ OCYIIECTBIIATH HA
MIPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJII0/ICHNS, IeNIaTh BBIBOJIBI IO

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41a636
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HUX HAXOXIACHUC B
pUpPOJIE.

JleMoOHCTpaL U
Buneomarepuarnsi:
raJIOTeHbI U UX
COEZMHEHUS.
OO0pa3iubl XJIOpUI0B.

JlaGopaTtopHble U
NMpaKTu4ecKkue padorsl
JlaGopaTopHBI OTIBIT:
PacnioznaBanue xsopua-
HOHOB.

[IpakTuyeckas padora:

No 2. T[lonyuenue consgHOU
KHUCIIOTBI, U3YYEHHE €€
CBOWCTB.

Beruuciaenus
[0 YPABHEHUSIM
XUMHYECKUX PEaKIUi.

pe3yabTaTaM 3KCIIEPUMEHTA MOCIe
MpEeIBapUTEIBHON paOOTHI.

Tema 4. O0masn
XapaKTepUCTHKA
XUMHYECKHX
3J1eMeHTOB VIA-
rpynnsl. Cepa u
€€ coeTuHeHus

(54)

OO61as xapakTepuCTHKa
3nemMeHToB VIA-rpynmsl.
Oco0OeHHOCTH CTPOCHUS
aTOMOB ITHUX DJIEMEHTOB,
XapaKTepHBIE ISl HUX
CTETIEHU OKUCJICHHUS.
Crpoenue u puznyeckue
CBOICTBaA NPOCTHIX
BEIIECTB — KHUCIIOPOJA U
CEpBL

AmoTponHbie
MOUUKAIIMH KUCIOPOAA
U Cepbl. XMMUYECKHE
CBOMCTBA CEPHI.
B3aumopeiictBue ¢
HEMETAJUIAMH -
BOJIOPOJIOM U
KHCJIOPOJIOM, METaJlJIaMH,
KOHILEHTPHUPOBAHHBIMU
a30THOM U CEpHOM
kucioramu. CepoBo1opo,
CTpoeHue, puznyeckue

OOBsICHTH 0011IME 3aKOHOMEPHOCTHU
B U3MEHEHHUHU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl u ux coeAMHEHUN
C Y4ETOM CTPOEHHMS UX aTOMOB C
ornopoit Ha cxemy "M3MeHeHune
paanycoB B MOATpyMNax".

XapaktepuzoBaTh (HU3HIECKUE
U XMMHUYECKNE CBOMCTBA MTPOCTOTO
BEIIECTBA CEPBI U €€ COCTUHEHUI
(cepoBo10pOJ1a, OKCHIOB CEPHI,
CEpHOI KUCIOTHI, CyIb(paTOB),
COCOOBI UX

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a636

42



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Y XMMHYECKHE CBOMCTBA
(KUCTIOTHBIC U
BOCCTAHOBUTEJIBHBIE).
Oxkcuppl cepbl Kak
MpPEICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.
CepHas Kuciora,
buznvecKue

Y XMMHYECKHE CBOMCTBA
(oOmme kak
IpeJICTaBUTEINS Kilacca
KHUCIIOT

u *cnenuduyeckue™®),
npumenenue. CepHucras
KHCJIOTA.

*XMUMUYECKUE peakinui,
JIeKalIe B OCHOBE
MPOMBIIIIEHHOTO CII0co0a
IIOJIy4EHUS CEPHOU
KHUCTIOTHI. ANaparsl U
MPOTEKAOIINE B HAX
Ipolecchl (Ha mpumepe
IIPOU3BOJICTBA CEPHOU
KHCJIOTHI). *

Comnu cepHOM KUCIIOTHI,
KaueCTBEHHAsI peaKklus Ha
cynbdaT-uoH.
Haxoxnenue cepol u eé€
COECIMHEHUH B IPUPOJIE.
*Xumuueckoe
3arpsi3HEHUE
OKPY’KaroIllel cpebl
COCTUHEHUSIMU CEPBI
(KUCIIOTHBIE TOXK/IH,
3arpsi3sHEHUE BO3lyXa U
BOJIOEMOB), CITOCOOBI €T0
npeaoTBpaIieHus. *

JleMoOHCTpanun
Komnekmun
(BuIeoMaTepHalsl): cepa
" e€ COeTUHEHN.
OOyrnuBaHue caxapa moJ
JIEHCTBHEM
KOHIIEHTPUPOBAHHOU
CEpHOM KHUCJIOTBHI.

JlaboparopHsbie n
NpaKkTHYecKue padoTbl
JlaGopaTopHBIE OTIBITHI:
OO6HapyxeHue cynbdar-

MOJIy4eHUsI, IPUMEHEHUE U
3HaYEHHUE B MPUPOJE U KUZHU
YEJIOBEKA C OIIOPOH HA CXEMY U
IUIaH.

OnpenensaTs HaTMYUE CyabpaT-
HMOHOB B pacTBOpE.

OOBACHATH CYLTHOCTD
9KOJIOTHUYECKUX MPobem,
CBSI3aHHBIX C TIEpEPabOTKOM
COEIMHEHUI cephl Mociie
CTPYKTYypUPOBAHUS MaTepuaa.

[InanupoBaTh U OCYIECTBISAThH HA
MPAKTHKE XUMHUYCCKHE
9KCIEPUMEHTBHI, TPOBOIUTH
HaOJII0IEHHUS], AeaTh BBIBOBI 110
pe3yabTaTaM 3KCIIepUMEHTA.

CrnenoBath mpaBmiIaM 0€301TacHOM
paboTHl B 1abopaTopuu pu
WCIIOJIb30BAHUN XUMHUYECKOM
MOCYZIbl U 000PYIOBAHUS IO
PYKOBOJICTBOM TI€arora.

[Tpon3BOIUTH BBIYUCIICHUS 1O
XUMHUYECKUM YPaBHEHUSIM 10
QITOPUTMY.

Hcnons30BaTh IPH BBITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI
y4eOHUKa, CIIPABOYHBIC MATCPUAITBI
(ITepuonuueckyro cucremy
XUMHUYECKUX djiemeHToB /1. 1.
MenpeneeBa, Tabnuily
PacTBOPUMOCTH KHCIIOT,
OCHOBaHUH M coJiei B BOJIE,
BJIEKTPOXUMHUYECKHUM st
HaMpsHKEHUH METAIJIOB).

Vcronp30BaTh MPpH BHITOTHESHAH
y4eOHBIX 3aJ]aHui U B TIpoIiecce
HCCIIEIOBATEIILCKOM JCSITeITbHOCTH
HAYYHO-TIONYJISIPHYIO TUTEPATypy
XUMHYECKOTO COCPIKAHUS,
CTIpaBOYHBIC MATEPUATIBI, PECYPCHI
WuTepHeTa nocie KOHCYJIBTAIUH ¢
MearoroMm
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HOHOB.
BzaumoneiicTBue
pa30aBiIeHHOH CEpHOI
KHCJIOTHI C IITHKOM.
Boruuciaenus

110 YpaBHEHUAM
XUMUYECKUX PEAKLIUI
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Tema 5. O6mas
XapaKTepUCTHKA
XUMHYECKHX
3JIeMeHTOB VA-
rpynnsl. A3or,
docdhop u nx
CoeIMHEeHUs

(7 1)

OO0mras xapakTepuCTHKa
3JIEMEHTOB V A-Tpymiibl.
Oco0OeHHOCTH CTPOEHUS
aTOMOB 3THX JIEMEHTOB,
XapakTepHBIE IS HUX
CTETEHH OKUCIICHHUS.
A3oT, pacpocTpaHeHuUE B
npupoe, hpuznyeckue u
XUMHYECKHE CBOMCTBA.
Kpyrosopor a3zota B
IpUpOJIE.

AMMHak, ero ¢puznueckue
1 XUMHYECKHE CBOMCTBA,
MOJTy4YeHUE U
npumenenue. Conu
aMMOHHSI, UX U3NYECKHUe
1 XUMHYECKHEe CBOMCTBA,
IPUMEHEHUE.
KauecTBennas peakuus Ha
HMOHBI aMMOHHUS.

A3oTHas KHCIO0Ta, €€
buznvecKue

Y XMMHYECKHE CBOMCTBA
(oOmme Kak
IpeJICTaBUTEINS Kilacca
KHUCTIOT U
*cnernupuueckue™).

* AzoTHCTas KMCIIOTA.
Hcnons3oBanne HUTPATOB
Y COJIE aMMOHMS B
Ka4eCTBE MHHEPAIBHBIX
yoOpeHuit. *
XUMUYECKOE 3arpsi3HEHNE
OKpY’KaroIen cpeibl
COEIMHEHUSIMU a30Ta
(KMCTIOTHBIE T0XK]TH,
3arpsi3HEHNE BO3/1yXa,
TIOYBHI U BOJIOEMOB).
®Docdop, *amaoTpornHeie
Mo udukamu pocdopa*,
buznueckue u
XUMHUYECKHE CBOMCTBA.
Oxkcun dpochopa(V) u
dbocdopHas kucnora,
buznueckue u
XUMHUYECKHE CBOMCTBA,
*nonyuenue.*
*KadyecTBeHHAs peaKius
Ha (¢ochar-noHsbL.*
*Mcnonb30Banue

OOBACHATH 001IHe 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
VA-rpyniisl 1 uX COeAMHEHUM C
y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBarh (pu3uvecKue u
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB a30Ta 1 (pocdopa u ux
COCTMHECHMH (aMMHaKa, coJier
aMMOHHUSI, a30THOM KHCIIOTHI,
HUTpaTOB, okcuaa pochopa(V) u
docdopHoii kucnoThl, GpocharTon),
CHOCOOBI MX MOJyYEHUS,
MIPUMECHECHHE U 3HAYCHHE B
MIPUPO/IE U )KU3HU YEIOBEKa C
KCIIOJIb30BAHUEM CXEMBI.

OnpenensiTh HOHBI AMMOHHUS U
(docdar-noHBI B pacTBOpE ¢
HCIOJIb30BaHUEM TaOIUIIbI
"XapakTepHble peakluy Ha
KaTUOHbI U aHUOHBI".

OOBSICHSTH CYILIHOCTb
9KOJIOTHYECKUX MPobIeMm,
CBSI3aHHBIX C HAXO0XKJICHUEM
coeMHEeHMH a30Ta u Gocdopa B
OKpY>Karollen cpene.

[TmanupoBaTh U OCYIIECTBIATH HA
MTPAKTUKE XUMHUICCKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOIEHUS, eJIaTh BEIBOALI 110
pe3ynbTaTaM dKCepu-MeHTa.

CrnenoBaTh paBuiIamM 0€30MacHOM
paboThI B 1a00paTOpuu Npu
HCIIOIb30BAaHUH XUMUYECKON
1ocy il 1 000PYOBaHUS.

[Tpon3BOIUTE BBEIYUCIICHUS 110
XUMHYECKUM YPaBHEHUSIM.

Hcnonms30BaTh IPH BBITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI
y4eOHHKA, CIPABOYHBIE MaTEPHAITbI
(eproANYECKYIO CUCTEMY
XUMHUYECKUX djiemeHToB 1. 1.
Menpeneesa, TabnuIly
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUH M coJieH B BOJIE,
BJIEKTPOXUMHUYECKHUM szt
HaMpsHKEHUH METAIJIOB).

Hcnons30BaTh IPH BEITIOTHEHUH

y4eOHBIX 3aJJaHUH U B TIpoliecce
HCCIIEN0BATEILCKON eI TEILHOCTH
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docdaroB B kauecTBe
MHHEPaTbHBIX
ynoopenuit.* 3arpsizHeHue
HPUPOTHBIX BOJOEMOB
docharamu.

JemMoHcTpauMu
Komnexuuu: pocdop n ux
COEIMHEHHUS.
BsaumoneiicTeue
KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI C
MEJbIO.

JlabopaTopHble u
NMpaKTH4YecKue padoTbl
JlaGopaTopHBbIE OTIBITHI:

1. BzaumogetlictBue coneit
aMMOHMS € HIEIOYBIO.

2. O3HaKOMJICHHE C
o0Opasiamu a30THBIX U
docopHBIX YI0OpEHUH.
[IpakTuueckas padoTa:

Ne 10. ITonnyyenue
aMMHaKa, U3y4yeHue ero
CBOJNCTB.

Beruucaenus
110 YpPaBHEHUAM
XUMUYECKHUX PEaKLnui

HAy4YHO-MIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEpKaHUS,
CIIPaBOYHBIE MaTEpUAIbI, PECYPCHI
HuTepHeTa 1ocae KOHCYIbTALHUU €
[earoromMm

Tema 6. O0masn
XapaKTepUCTHKA
XUMHYECKHX
3JjieMeHTOB IVA-
rpyninsbl.
Yraepoa u
KpPeMHUIl U UX
coeIMHEeHUs

(8 1)

VYrnepon, annoTponHbie
Moupukanuu rpadur,
anma3s. BzaumopeiicTBue ¢
MeTajlaMK, HeMeTalIaMH,
KOHILIEHTPUPOBAaHHBIMHU
A30THOM M CEpHOM
KUCIIOTaMHU,
pactpocTpaHeHHUE B
npupoe, GU3NYECKue u
XUMHYSCKHE CBOMCTBA.
Ancop6umsi. Kpyrosopor
yriiepojia B MpUpo/Ie.
Okcuasl yraepojaa, ux
buznueckue

1 XUMHUYECKHE CBOMCTBA,
X JIEUCTBUE Ha KUBEIE
OpraHU3MBbI, MTOJTYYCHUE

Y IPUMEHEHUE.
*DKOJIOTUYCCKHE

OOBACHATH 001I1E 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBOWCTB JIEMEHTOB
IVA-rpynnsl u ux coeIuHEHUN
C Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepHu30BaTh GU3NUECKUE
Y XUMUYECKHE CBOHCTBA MPOCTHIX
BEIIECTB YIJIEpOAa U KPEMHUS U UX
COeTMHEHMH (OKCUAOB yriepoaa,
yTOJILHON KUCIIOTHI, KApOOHATOB,
OKCHJIa KPEMHHUSI, KDEMHHUEBOM
KHUCJIOTBI, CUJIMKATOB), CIOCOOBI UX
MOJTyYCHUsI, IPUMECHEHUE
Y 3HAYEHUE B MIPUPOJIE U )KU3HU
YeJI0BEKa.

OnpenensaTh kKapOOHAT- ¥ CUIIMKAT-
MOHEBI B PacTBOpE.

OOBACHATH CYLTHOCTD
9KOJIOTUYECKHX MTPOOJIEM,
CBSI3aHHBIX C HAXOXKJICHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f
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npo0JIeMbl, CBA3aHHBIE C
okcunom yriepona(lV);
TUIIOTEe3a II100aJIbHOTO
MOTEIJICHUS KIIMMATa;
napHUKOBBIN 3¢ Pexr.*
YronbHast KUCIIOTa U €€
COJIH, UX (PU3UYECKHE U
XUMHYECKHE CBOICTBA,
MOJy4EeHUE U
IPUMEHEHUE.
KauecTBenHas peakuus Ha
KapOOHaT-HOHBI.
*[lepBoHavYaJIbHBIC
MOHSTUS 00 OPraHUYECKUX
BEIIECTBaX KakK O
COEIMHEHUSIX yriepoa:
0COOEHHOCTH COCTaBa U
ctpoenus. [lonsitue o
OMOJIOTMYECKH BaKHBIX
BEIIIeCTBAX: KHUPaX,
Oenkax, yrieBojax.
MatepuanbHOe €AMHCTBO
OpPraHUYeCKUX U
HEOPraHUYECKUX
coequHeHn. *

*KpemHuit, ero
¢buznueckue u
XMMHUYECKHE CBOMCTBA (Ha
IIpUMEpPE B3aUMOJEHCTBUS
C MeTaJlJIaMH U
HEMeTaJUIaMH ), TIOJTyYeHNe
U IPUMEHEHUE B
AJIIEKTPOHHUKE. *
*CoeluHEHNs KPEMHHUS B
npupone. Oouue
npezcTaBiIeHus 00 OKcHze
kpemuusA(IV) u
KPEMHHEBOU KUCIIOTE.
Cunmukarel, uX
UCIIOJIb30BaHUE B OBITY,
MeIUIIHE,
IPOMBIIIJICHHOCTH.
Baxwnerimue
CTpOUTENIbHbIE
MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OCTOH,
xene300eToH. [Ipobnemsl
6e301macHoro
UCIIOJIb30BaHUs
CTPOMTENBHBIX

YIIIEKHUCIIOTO Ta3a B OKPYKaroiei
cpene.

NnmroctpupoBaTh B3aUMOCBS3b
HEOPraHUYECKUX COCTUHEHHM
yriepojia U OpraHuYeCKUX BEUIECTB
M0J1 PYKOBOJICTBOM yUHUTEJIS.
[InanupoBaTh ¥ OCYLIECTBIISTH Ha
MIPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOTUTH
HaAOJIOZICHNS, JIeNaTh BBIBOABI 110
pe3ynbTaraM 3KCIEepPUMEHTa I0CTIe
MIPEIBAPUTEIILHON PAOOTHI.

CrnenoBarh mpaBmiiaM 0€30MMacHOM
paboTHI B 1abopaTopuu pu
KCIIOIb30BAaHUHM XUMUYECKOU
MOCyZbl U 000PyI0OBaHUS.

Hcrnonb30Bath npu BHITTOJIHEHUH
y4eOHBIX 3aJaHUN TEKCTHI
y4eOHUKa, CIIPABOYHBIC MaTePUAITBI
(ITepuonuyeckyro cucremy
XUMHUYECKUX djiemeHToB 1. U.
Mewnpeneesa, Tabnuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHWH M COJIEH B BOJE,
BJIEKTPOXUMHUYECKHUM st
HanpsKeHUH METalIoB) ToCTe
KOHCYJIbTAIIUU C TIEaroroM.

Hcnonp30BaTh IpU BHITOTHEHUH
y4eOHBIX 3aJJaHU U B IIpolLecce
HCCIEA0BATENIbCKOM 1eATeIbHOCTH
Hay4YHO-TIONYJIIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIEpKaHUs,
CIIpaBOYHBIE MATEPHAIIbI, PECYPCHI
WNHuTepHeTa mocne KOHCYNIbTALUU C
TeIaroroMm.
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MaTepUajoB B
[IOBCEIHEBHON XKU3HU. *

JleMoOHCTpaL U
Mopenu
KPUCTAJUTMYECKUX
peméTok anMasa, rpadura,
MOJICKYJIBI yJIepeHa.
AncopOnus
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM.
IIpotuBoras.
Buneomarepuaiisr:
CUJIMKATHAs
MPOMBIIIIEHHOCTb.
Moaenu MoneKy
OpPraHMYECKUX BEIIECTB.

JlabopaTopHble u
NMpaKTH4YecKue padoTbl
JlabopaTopHBIil OMBIT:
KauectBennas peakius Ha
KapOOHAT-HOH.
[IpakTuyeckune pabOTHI:
No 11. Ilonyuenue
YIJIEKUCIIOTO ra3a u
W3y4YEHHE €TO CBOWCTB.
KauecTtBeHHas peakus Ha
KapOOHAT-HOH.

Ne 12. Pemienune
AKCIEPUMEHTAIbHBIX
3a/1a4 1o Teme
«Hemeramnby.

Boruuciaenus

10 YPABHEHUSM
XUMUYECKHUX PEaKLUH,
€CIIM OJIUH U3 pEareHTOB
JIaH B BUJIC BOJHOTO
pacTBopa ¢ U3BECTHOM
MacCOBOH JOJIEN.

Pa3nen 3. Meraubl n ux coennnenus (20 1)

Tema 7. O0mme
CBOJCTBa
METAJJI0B

(4 1)

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
— METaJJIOB Ha
OCHOBAHMHU UX MOJOXKEHUS
B [lepuonnueckon
CHCTEME XUMHUECKUX
3JIEMEHTOB

J. 1. MenaeneeBa u
CTPOEHUS aTOMOB.

PackpeiBaTh CMBICTT H3y4aeMbIX
MOHATUM U IPUMEHATD ITH
MOHSTHS TIPU OMMCAaHUH CBONCTB
BELIECTB U UX MPEBPAILECHU.

OOBsICHITH 0011IME 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMICTB 2JIEMEHTOB-
METAJLIOB U UX COEOUHEHUHN C
y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepHu30BaTh CTPOCHUE

bu6mmorexa [IOK
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CrtpoeHue MeTalos.
Merannnueckas CBsA3b U
MeTajuInuecKas
KpUCTAIIIMYECKast
peléTKa.
DIJIEKTPOXUMHUYECKUI PST
HaIPSKEHUN METAJUIOB.
dusnueckue u
XUMHYECKHUE CBOMCTBA
MeTauioB. *O0mume
CIOCOOBI IOJTyYEHUs
metaisios. [lonstue o
KOPPO3UH METAILJIOB U
OCHOBHBIE CITIOCOOBI
3alIUTHl OT KOPPO3UH.
Cmnagsl (CTalib, 4yT'YH,
JIOpATIOMUHHM, OpOH3a),
UX MPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH. *

JdeMoHcTpannmn
O3HaKOMIJICHHE C
o0OpasiamMu METaioB U
CIIaBOB, UX (PU3MYECKIMHU
CBOMCTBaMH.

Mogemm
KPUCTAJUTMYECKUX
PEETOK METAIUIOB.
Buneomarepuainsi:
KOPPO3HsT METAJIOB.

JlabopaTropHbie u
NpaKkTHYeCKue padoTbl
JlaGopaTopHBIE OTIBITHI:
O3HakoOMJIEHHE C
o0Opasiamu CIIaBoB
METAaJUIOB.

3aBUCUMOCTBH CKOPOCTH
peaKIMu MeTajuia C
KHMCIJIOTOM OT IPUPOABI
MeTaia.

Bouruucienus

— 10 YPaBHEHUSIM
XUMUYECKHUX PEaKIUH,
€CJIM OJIUH U3 PEarcHTOB
COJIEPKUT IPUMECH

METaJUIOB, 001IHMe (hU3NYECKHE U
XUMHYECKHE CBOICTBA METAJJIOB.
XapakTepu30BaTh 00IIHE CIIOCOOBI

MOJIy4YEHHUsI METAJIJIOB 1OCJIEe
CTPYKTYPUPOBaHUS MaTepHalia.
CrenoBaTh mpaBuiIamM 0€30macHOM
paboThl B 1abopaTopuu npu
HCIOJIb30BaHUU XUMUYECKOM
MOCYIbI U1 000PYAOBaHUSI.
[Tpon3BOIUTH BBIYUCIIEHUS 1O
XUMUYECKUM YPaBHEHUSM.
Hcnonp30BaTh IpU BHIOIHEHUH
y4eOHBIX 3aJaHUI TEKCTHI
yueOHHUKa, CIIPABOYHBIE MATEPUAIIBI
(Ilepnonnueckyro cucremy
XUMHUYECKUX 31eMeHTOB /1. 1.
MenneneeBa, Tabnuily
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAaHHUH M COJIEH B BOJIE,
ANEKTPOXUMHUUYECKUHN PsIT
HaIpsHDKEHUH METaIJIOB).
Hcnonp30BaTh IpU BHITOTHEHUH
y4eOHBIX 33JJaHUH U B TIpOIIEeCcCe
HCCIIEIOBATENbCKOMN AeITeTbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COICpKAHUSA,
CIPaBOYHbBIE MaTEepUaJIbl, PECYpPCHI
HNHurtepHera nocie
MIpe/IBAPUTEIILHON KOHCYJIbTALUU C
MeJarorom
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Tema 8.
Baskneiimme
METaJLJIbI U UX

coeJMHEeHHUs
(16 1)

[Ieno4nkie METAIILI.
[Tonoxenue B
Ilepuonnueckoi cucreme
XMMHYECKHX 3JIEMEHTOB
. . Menaerneena,
CTPOEHHUE aTOMOB.
Haxoxnenue B ipupoze.
dusnyeckue u
XUMHUYECKHUE CBOMCTBA (Ha
MIpUMEpe HATPUS U KaJIUs).
OKcuabl U TUAPOKCHUIBI
HATpUsl U KaJus.
[IprMeHeH e METOYHBIX
METAJJIOB U UX
COCIUHCHHI.
[llenoyno3eMenbHEIS
MeTaJIbl Maruui 1
KaJIbI[UHA, CTPOCHUE
atomoB. Ilooxxenue B
[Tepuoauueckoii cucteme
XHUMUYCCKHX DJIEMECHTOB
J. 1. Menneneena.
Haxoxnenue B mpupoze.
dusznueckue u
XUMHYSCKHE CBOMCTBA.
Baxkneiimue coefMHEHN
KaJIbIIHs (OKCH/I,
TUAPOKCHUJ, COJIN).
*XKEcTKoCTh BOALI U
croco0sl e€ ycTpaHeHus. *
Amomununii. ITooxxeHue B
Ilepuonnueckoi cucreme
XHUMUYECKHX DJIEMECHTOB
J1. 1. MeHpeneeBa,
CTPOEHHUE aToOMA.
Haxosxenue B npupo/e.
duznueckue u
XHMUYECKHE CBOMCTBA.
AMdoTepHbIe cBOCTBA
OKCH/JIa ¥ TUJIPOKCHUJIA.
Kene3o: cocras, cBOMCTBA
u nostydenue. [lonoxenue
B [lepnonnueckoit
CHCTEME XUMHYCCKUX
3JIEMEHTOB

J1. 1. MeHpeneeBa,
CTPOEHHUE aToMa.
Haxoxnenue B mpupoze.
dusndeckue u
XMMHYECKHE CBOMCTBA.

OOBACHATH 001IHe 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOICTB 3JIEMEHTOB-
METaJUIOB B IpYINax U Ux
COEMHEHMI C yUETOM CTPOEHUS UX
aTOMOB.

Xapakrepu3oBaTh PU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJIOB U UX
COETMHEHMH (OKCUIOB,
THIPOKCHUJIOB, COJICH) C OMOpoi Ha
CXEMY, CIIOCOOBI UX MOJTY4YEHUS,
MIpUMEHEHHE U 3HaUYEHHE B IPUPOJIE
1 5)KA3HU YEJIOBEKA.

PacniozHaBath ¢ TOMOIIIBIO
KaueCTBEHHBIX PEAKIIMI HOHBI
METaJUIOB (MarHus, KaJbLus,
QTIOMUHUS, [IUHKA, Kene3a (2+),
xenesa (3+), mequ (2+) ¢
HCIOJIb30BAHNUEM TAOJIUIIBI
"XapakTepHble peaklui Ha
KaTHOHBI".

[TnanupoBaTh U OCYIIECTBISATH HA
MIPaKTUKE XUMHUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH
HaOJIIOEHNS], IeJaTh BBLIBOBI 110
pe3ynbTaraM 3KCIEePUMEHTA.

CrnenoBath mipaBuiiaM 0€301MacHOM
paboTsl B 1abopaTopuu mpu
HCIOJIb30BAHUU XUMHUUECKOM
Nocy/Ibl 1 000PYAOBaHUS.

[Tpon3BOUTH BEIYHMCIICHUS 11O
XUMHYECKUM YPaBHEHUSIM.

BeicTpauBathk pa3BEpHYyThIE
MHCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHGOPMAIIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
WCII0Ib30BaTh N3yYEHHBIN
MOHSTUHHBIN ammapar Kypca
XUMHUH.

Hcnons30BaTh Mpy BHITIOJIHEHAH
y4eOHBIX 3aJaHUH U B TIpoliecce
HCCIIEIOBATENbCKOM 1eATeIbHOCTH
HAy4YHO-TIOMYJISPHYIO JIUTEPATYPy
XUMHUYECKOT0 COJIepKaHus,
CIIpaBOYHbIE MaTEPHAJIbI, PECYPCHI
WNHuTtepHera nocie
MpeABAPUTEIHHOM KOHCYIbTAIIUU C
MegaroromMm

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f
412636
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Oxcupl, TMUAPOKCUIBI U
cosmm xkene3a(ll)
u xeneza(lll).

JemMoHCcTpauMu
B3anmopencrTeue HaTpus ¢
BOJIOH.

OkpaiiBaHue miaMeHu
MOHAMU HaTpHs U Kaausl.
OkpailiiBaHue miaMeHu
MOHAMU KaJIbLIUS.
BzaumopeiictBue okcuaa
KaJIbIIMS C BOJOM.
Buneomarepuainst:
TOPEHHUE Kene3a B
KHUCJIOPOJIE U XJIOpE.

JlaGopaTopHble u
NpaKTH4YecKue padoTpl
JlaGopaTOpHbIE OMBITHI:
O3HakoOMJIEHHE C
oOpasiamMu alfOMUHUSA U
€ro CILJIaBOB.
AmdoTepHbIe cBOICTBa
THJIPOKCUA ATIOMUHUS.
KauecTBeHHbIe peakuyu
Ha VOHBI JKeJe3a.
[TpakTrueckue pabOThI:

Ne 13. Pemrenne
DKCIEPUMEHTAIBHBIX
3a1a4 10 TeMe
«MeTannby.

Buruuciaenus
110 YPaBHEHUSIM
XAMHYECKHUX PEaKIUM.

Pasznen 4. Xumus u oxkpyskamomas cpeaa (3 4)

Tema 9. BelmnectBa u
MaTepHaJibl B 2)KM3HU
YeJioBeKa

(34)

*HoBble MaTepuanbl U
TexXHoJoruu. Bemecra u
MaTepHuabl B
MMOBCEIHEBHOM KU3HU
YeJIoBEeKa. XUMMUS U
3n0poBbe. bezomacHoe
HCII0JIb30BAaHUE BEILIECTB
1 XUMUYECKUX PEAKITU B
ObITY.

[IpupoaHbIe UCTOYHUKHT
YTJI€BOJOPOAOB (YroJb,
MIPUPOJIHBIN ra3, HePTh),

XapakTepHu30BaTh POJIb XUMHUH
B pa3IMuHbIX chepax
NesITeIbHOCTH JII0/IeH, OCHOBHBIE
BEIIIECTBA I MaTePHAITIBI,
MPUMEHSEMBIE B )KU3HU
COBPEMEHHOTO YETIOBEKA.
OOBSICHITH YCIIOBHUSI O€30MIACHOTO
WCTIOJIH30BAHUS BEIIECTB U
XUMHUYECKHX PEaKiuil B OBITY.
AHaM3UpoBaTh U KPUTHUYECKH
OLIEHUBATh NH(OPMAIIHIO
0 BJIMSIHMU IPOMBIIIJIEHHOCTH,

bu6mmoreka [JOK
https://m.edsoo.ru/7f
412636
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HPOAYKTHI HX
nepepaboTKH, UX POJIb
B OBITY U

OCHOBBI DKOJIOTHYECKOI
IPaMOTHOCTH.

OKpYXXarollel cpeibl
(mpenenpHO TOMyCTUMast
KOHLIEHTPALIUS

Bemects — [1JIK).

Ponb xuMuu B perieHnn
HKOJIOTHYECKUX Mpobiem.*

CEJILCKOT0 X035MUCTBA, TPAaHCIIOPTA
U JIp. HA COCTOSTHUE OKPY KaroIen

CpEebL.

IIPOMBIINIJICHHOCTH. VYMeTh OKa3bIBaTh IICPBYIO IIOMOIIb
IIpHU XUMHYCCKUX OKOT'axX U

OTpaBJICHUSAX.

Xumnueckoe 3arpsisHenue | [IpuHuMaTh yuactre B 00CYX IeHUU
Ipo0JIeM XMMUYECKON U
JKOJIOTHUYECKON HAIIPaBIECHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIIMIO TI0 TpobIemMe U
IIpeasIaraTb BO3MOXKHBIE ITYTH €€

peuieHus ¢ onopou Ha

nHdopManuo U3 yueOHUKa U
CIIPaBOYHBIC MaTEPUAIBI, PECYPCHI

HuTepHera.
IHOYPOYHOE IINIAHUPOBAHHUE
8 KIIACC
Ne KoandecTBoO Oo6opynosanue LHO
Tema ypoka
n/n 4acoB «Touka pocra»
Bcero
1 [TonsTHE O METOAAX TTO3HAHUS B XUMUU 1
[IpakTuueckas padbora Ne 1 «IIpasuia 1 Crpoenue miamenu Hoytoyk ¢
9 paboThl B 1a00paTOpuu U NPUEMBI nporpamMmoii "Hayna6",
oOpareHust ¢ J1abopaTopHbIM u(pOBbIE TATYUKU
000pyIOBaHUEM
3 Yucreie BemecTBa U cMecu. CriocoOsr 1
paszaenenust cMecen
1 ArperatHble COCTOSIHUS U
[TpakTruyeckas padora Ne 2 «Pa3nenenue P
. . Mepexobl MEX1y HUMHU.
4 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN .
comm» HoytOyk ¢ mporpammoit
"Hayna6", nudpoBbie naT4uKu
5 ATOMBI U MOJIEKYJIBI 1
5 XUMUYECKUE 3JIEMEHTHI. 3HaKU (CUMBOJIbI) 1
XUMHAYECKHX 3JICMEHTOB
7 [IpocTble U CIOXKHBIE BEIIECTBA 1
8 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuueckasi popmyna. BaneHTHOCTD
aTOMOB XMMHUYECKUX DJICMEHTOB

10

OtHOCUTEIbHAA aTOMHAd Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca

11

12

13

14

15

16

17

MaccoBas J0JI XUMHYCCKOI'O 3JIEMCHTA B
COCINMHCHUU

KomnuectBo BemecrBa. Moisb. Mosipaast
Macca

Pu3NYeCKUe U XUMUYECKHUE SBIICHUSA.
XHUMHUUECKas peaKLus

[Ipu3Hakuy u ycnoBusi MPOTEKAHUS
XUMHYECKUX PEAKIUI

3aKOH COXpaHEHMS MACCHI BEILIECTB.
XHWMHUYECKUE YPABHEHUS

Brluucnenus koiamuecTBa, Macchl
BEILIECTBA 10 YPABHEHUSM XUMUYECKUX
peakuuii

Knaccudukanms XuMuuecKux peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS,
oOMeHa)

18

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0IeHne 1
CHCTEMATH3aIUs 3HAHUH

19

KonTponbnas padora Nel no teme
«BemiecTBa 1 XUMHUECKUE PEAKIIHI»

20

Bo3nyx — cmech razos. Cocras Bo3ayxa.
Kucnopox — snemeHT u npocroe
BeniecTBo. O30H

21

22

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
KHUCJIOpo/ia (peaKIuy OKUCIICHUS,
ropenue). [louarue o6 okcumax

CriocoOsI MoNTy4eHus: KHCIopoia B
n1abopaTopuu U IPOMBIIUICHHOCTH.
[Ipumenenue kuciopoaa
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TemnoBoit 3¢ ekt XUMUIECKOH peakiuH,

TutpoBanue. OnpeneneHue
KOHIOCHTpAMU KUCIIOTHI.

23 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, .
HoyTt0yk ¢ mporpamMmoit
9K30- U SHIOTEPMUYECKUX PeaKIHIX " "
Hayna6", mudpoBsie naTyuku
TorumBo (HedTh, yroiab U METaH).
24 3arpsi3HeHue BO34yXa, CIIOCOObI €ro
IPEJOTBPALLCHUS
[TpakTuyeckas padora Ne 3 o Teme
25 «[lonydyenne u coOupanue KUCIOPOIa,
U3yY€HHE €ro CBOMCTBY»
26 Bonopon — 3nemeHT u nmpoctoe
BenlecTBo. Haxoxxnenue B mpupoje
27 dusnueckue U XMMUYECKHUE CBOMCTBA
Bosiopoa. [Ipumenenue Bogopoaa
28 [TonsiTHE O KUCIIOTAaX U COJAX
29 Crioco0bl nostydeHus BoAOpoa B
nabopaTtopuu
[IpakTuueckas padbora Ne 4 o Teme
30 «ITomydenue u cobupanue BoI0OpoOa,
U3y4eHHE €ro CBOMCTBY
31 MossipHblii 00BEM ra3oB. 3ak0oH ABOTapo
Brruncinenus o0b€Ma, KOJIUYECTBA
32 BEIIIECTBA rasa 1o ero u3BeCTHOMY
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncnenus 006EMOB ra3oB 1Mo
33 YPaBHEHMIO PEAKIIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra3oB
34 dusnuecKkue U XMMUYECKHUE CBOMCTBA
BOJIBI
35 CocraB ocHoBanuil. [Tonstue 06
WH/INKAaTOpax
Bona kak pactBoputens. HacbiieHHbIe U
36 HEHAaChIIIEHHbIE pacTBOpbl. MaccoBas
TI0JIsI BETIIECTBA B PacTBOPE
37 I[IpaxTnueckas pabora Ne 5 o Teme

«IIpuroroBiieHrEe pacCTBOPOB C
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ONpeACIEHHON MacCOBOU JTOJIEN
PacTBOPEHHOTO BEIIIECTBAY»

KontponsHas padora Ne2 o reme

38
«Kucnopoa. Bonopoa. Boga»
39 Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa
[TonyyeHnue u XMMHUYECKUE CBOMCTBA
40 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHUJIOB
41 OcHoBaHus: cOCTaB, KJ1accuUKaIys,
HOMEHKJIaTypa
42 [TonydyeHnue U XUMHUYECKUE CBOWCTBA
OCHOBaHHI
Omnpenenenue pH nepexona
43 Kucnotsl: cocras, kinaccudukaus, unaukatopa. Hoytoyk ¢
HOMEHKJIaTypa nporpammoii "Haymna6",
u(pOBBIE TATYHKU
TutpoBanue. OnpeneneHue
44 [TosrydeHre U XUMHUYECKUE CBOMCTBA KOHIIEHTPAIIUN KUCIOTBI.
KHUCJIOT HoytOyk ¢ mporpammoit
"Hayna6", mudpoBbie qaTYuKU
45 Conu (cpeanue): HOMEHKIIATypa, CIIOCOOBI
MOJIy4eHUs, XUMUYECKUE CBOWCTBA
[IpakTnueckas padora Ne 6. Pemenue
46 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUIN»
47 I'eneTnveckas CBsSI3b MEXKIY KIacCaMu
HEOPTaHMYECKUX COCTUHEHHIA
48 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN
KonTtponbHas padora Ne3 o reme
49 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coenuHeHun"
[TepBbie MOMBITKY KIAaCCHPUKAITUN
50 XUMUYECKUX AieMeHTOB. [lonaTue o

rpymmnax CXOJHbIX 3JIECMCHTOB
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Ilepnonnueckuit 3axoH u Ilepuoanueckas

51 CHCTEMa XMMHYECKHUX dneMeHToB []. 1.
Menneneena

52 [Tepuoapl, TpynIbl, MOATPYIIITHI

53 Crtpoenune atoMoB. CocTaB aTOMHBIX SJIEP.
N3oTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB

54 anemeHToB [leproanyeckoit cuctemsr /.
N. Menneneena
XapakTeprucTUKa XMMHUECKOTO dIIEMEHTa

55 1o ero nosioxkenuto B [lepuonnyeckoii
cucreme /. 1. Menpaeneesa
3nauenue [lepuoanyueckoro 3akoHa s

56 pa3BUTHUA HAyKu U npakTuku. /. W.
MeneneeB — y4€HbI, EAaror u
Ipa)xJIaHuH

57 DIEKTPOOTPUIIATEILHOCTH ATOMOB
XUMHYECKHX JJIEMEHTOB

58 HNonHnas xumuyeckas CBs3b

59 KoBanenTHast monsipHasi XUMHYECKasi CBS3b

60 KoBaneHnTHas HemonspHas XuMU4ecKas
CBSI3b

61 KontponsHas padora Ne 4 o Teme
«CtpoeHue aroma. XUMUYECKast CBS3b

62 CremneHb OKUCIICHUS

63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaxkuuu

64 OkucnIuTenu u BOCCTAHOBUTENH

65 MeTto/ 31eKTpOHHOTO OanaHca.

66 [TpomexyTrounas atrectanus. ['ogoBas
KOHTpOJIbHas paboTa
[ToBTOpeHue TeMol «BaxkHeunmme

67 IIPEICTaBUTENIN HEOPTaHUUECKUX

BEILIECTB)
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IToBropenue temsl «llepuoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsizb. OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUN»

68

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO
JacoB
Bcero

Oobopynosanue 11O
«Touka pocray»

[Tepuonuueckuii 3aK0OH.
[Tepuoanueckas cucrema
XHUMHYECKUX djemMeHToB /I, U.
Meunpeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB XMMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPUOIOB

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKHUX BEILECTB

Bubl XHUMHYECKOM CBSI3U U THUITBI
KpUCTAJUIMICCKUX peH_IéTOK

KonTponbnas padora Nel no teme
«[loBTOpEHUe 1 yrirydneHue
3HAaHUI OCHOBHBIX Pa3/eiioB Kypca
8 kimacca»

Knaccn@nxaunﬂ XUMHNYCCKHUX
peaKHI/Iﬁ 110 pa3JINYHbIM IMPU3HAKaAM

[lonsATHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsTHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIIHIX

ITonsATHE O XUMHUYECKOM
paBHOBecuH. DAKTOPBI, BIUAIOLINE
Ha CKOPOCTh XUMHUYECKON PEAKIINH
U TTOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

W3menenus pH B
OKUCITUTEIBHO-
BOCCTAaHOBUTEIbHBIX
peakusax. HoytOyk ¢
nporpamMmmoii «Haymnaoy,
u(poBbIE TaATYNKH

10

Teopus 3NEKTPOIIUTHYECKON
mucconuanyi. CUIbHBIE U ClIa0bIe
DIIEKTPOIUTEL

DNEeKTPOIUTHI U
HeaeKTponuThl. HoyTOyk ¢
nporpamMmmoii «Haymnaoy,
u(poBbIE TaTYNKH

11

HoHHbIe ypaBHEHHUs peakui

12

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHH B CBETE MPEACTABICHUI

CreneHp 1 KOHCTaHTa
JIMCCOITUAITAHN DIICKTPOJIUTA.
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00 AIIEKTPOIUTUIECKON
JMCCOIUALIH

HoytOyk ¢ mporpammoii
«Haynab6», nudpossie
JATYUKH

13

XUMHUYECKHE CBOUCTBA COJIEH B
CBeTe IpeACTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOLIHAIITT

3aBUCUMOCTh
AIEKTPONPOBOAHOCTH OT
KOHI[EHTPAIIUH JIEKTPOIIUTA.
HoyTtOyk ¢ mporpammoit
«Haynab6», nudpossie
JATYUKH

14

[TonsiTue o runponuse conen

I'unponus coneit. HoyrOyk ¢
nporpamMmmoii «Haynaoy,
uru(poBbIE TATYNKU

15

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

16

[IpakTuueckas padora No 1.
«Pemienne s3KkcrepuMeHTaIbHBIX
3a1au»

17

KonTponbnas pabota No2 mo teme
«ONEeKTPOIUTUYECKAS
qucconuanus. XMuMUYeCKHe
peaklu B pacCTBOpax»

18

OO6mrast XxapakTepUCTHUKA raJOTeHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

19

XnopoBoaopoa. CossiHas KUCIOTA,
XUMHUYECKHE CBOMCTBA, MTOIYYEHHE,
MIPUMEHEHHE

20

[IpakTuueckas padbora Ne 2 o teme
«[TomyueHnne COMIHON KUCTOTHI,
M3y4YeHUue €€ CBOMCTB»

21

Beruucnenus no ypaBHeHHSIM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIM OAUH
W3 pEeareHTOB JIaH B N30BITKE

22

OO1m1ast XxapaKTepUCTHKA JIEMEHTOB
VIA-rpynnel

23

AnnorpornHbie MOAUGUKAITTH
cepnl. Haxoxienue cepsl U e€
COEMHEHHI B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

24

CepoBoopoi, CTpOeHUE,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA

59




25

Oxcunpl cepbl. CepHas KHCIIOTA,
¢bu3nuecKre 1 XMMUYECKHE
CBOICTBa, TPUMEHEHHUE

26

XUMHUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBIIIJIEHHOTO CII0co0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsA3HEHNE
OKpY>Karollen cpeibl
COCIMHEHMSMU CEPBI

27

Brruncienue MmaccoBod 10U
BBIX0/1a TIPOJIYKTa PEAKIIUH

28

OO01mmas xapakTeprcTHKa SJICMCHTOB
VA-rpynmsl. A3or,
pacrpocTpaHeHue B IPUPO/IE,
(bu3HUeCcCKre U XUMUICCKHE
CBOMCTBa

29

AMMuak, ero puznyueckue u
XMMHYECKHE CBOICTBA, MOJIyYeHUE
Y IPUMEHEHUE

OcCHOBHBIE CBOMCTBA
ammuaka. HoytOyk ¢
nporpammoit «Haymnaoy,
u(ppoBbIE TATYUKU

30

[IpakTuueckas padora Ne 3 o Teme
«IlonydyeHne aMMHaKka, U3y4eHue
€ro CBOMCTB)»

31

A3oTHas KuCnoTa, e€ pusnyeckue u
XUMHUYECKHE CBOMCTBA

32

Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHWUS B KQU€CTBE MHUHEPAIIbHBIX
ynoOpeHuit. XuMu4ueckoe
3arpsi3HEHUE OKpY KaroLeil cpeabl
COETMHEHUSIMH a30Ta

33

®ochop. Oxeun dochopa (V) u
dbocdopHas kucnora, pusndeckue u
XUMHYECKHE CBOICTBA, MOIy4YCHUE

34

Ucnons3oBanue dpocdaTos B
Ka4eCTBE MUHEPATbHBIX
ynobpenuii. 3arpsisHeHHe
MIPUPOIHON cpefbl hocdaTamu

35

VYraepon, pacipocTpaHEHHE B
npupoae, hpuznyeckue u
XMMHYECKHE CBOMCTBA

36

Oxcunsl yriaepona, ux pusnveckue
1 XMMHYECKHE CBOMCTRBA.
DKosorndyeckue mpoodIeMsl,
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CBSI3aHHBIE C OKCUJOM YyTJIepoia
(V)

37

VronpHas KUCI0Ta U €€ COIn

Ornpenenenue
THIpOKapOOHATOB B
BOJOIIPOBOJHOM BOJIE.
HoytOyk ¢ mporpammoii
«Hayma6», nudpoBbie
JaTYUKH

38

[Ipaktuyeckas padora Ne 4 o Teme
"[losryueHue yrieKucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

39

[lepBoHavasibHBIC TOHATHUS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COCAMHEHHUSX YIJIepoaa

Temrieparypa KUNCHUS
OPraHUYECKUX JKUIKOCTEH.
HoytOyk ¢ mporpamMmoii
«Hayna6», nudpobie
JATIUKH

40

Kpemuuii u ero coeguueHus

41

[IpaxTuueckas padora Ne 5.
PGHIGHI/IG 3KCHepI/IMeHTaJII)HI)IX
3a51a4 1o TeMe «BakHeimme
HEMCTAJIJIBI 1 UX COCOAUHCHU S

42

KonTtponbHast pabota Ne3 o reme
«BaxxHeume HeMeTaJlIbl U UX
COCIMHEHU S

43

OO01mas xapakTepucThKa
XUMHUYECKUX DIIEMEHTOB —
MeTaJu1oB. Merajuinueckas CBs3b U
METAJUINYECKasl KpUCTAJIIMYeCKas
pemérka. PU3nYeCKue CBOMCTBA
METAJIOB

44

XHWMHYECKHE CBOMCTBA METAJLIIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

45

OO1u11e crnocoObl MOTyYSHHS
metaiioB. CriaBbl. Berauciaenus
10 YPaBHEHHUSM XUMHUYECKHX
peaKIyii, eCIIi OJJH U3 PEarcHTOB
COZIEPKUT IPUMECH

46

Ilonstue o KOppO31uHu MCTAJIJIOB

47

Illenoynbie METAIBI

48

Oxcupl ¥ TUIPOKCUIBI HATPUS U
KaJIns
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Ilenoyno3eMeabHbIC METaJIbI —

49 KaJIbILIMA 1 MarHui

50 Baxueiinme coequHEHNS KaIbLIH

51 O0001IeHrEe B CUCTEMATH3aIs
3HaHHUHI

59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€
YCTpaHEHUS
[IpakTrueckas padota Ne 6 o Teme

53 "JKécTKOoCTh BOIBI U METOEI €€
ycTpaHeHus"

54 AmnroMunuii

55 AMdoTepHbIe CBOMCTBA OKCHIA U
THAPOKCH]IA

56 Keneszo
OKcuIbl, THIPOKCUIBI U COJTH

57
xenesa (I1) u sxenesa (III)

58 O00011IeHNE U CHCTEMATH3ALIHS
3HAHHUH
[IpakTuueckas padbora Ne 7.

59 Pemenue skciepuMeHTAIbHBIX
3ajJa4 no teMe «BaxkHenme
METAJIIbl ¥ UX COCTUHECHUS
Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIH OOUH

60 U3 PEareHToB JIaH B U30BITKE WU
COJIEPKUT NpUMecH. Brruncnenus
MacCOBOM J0JIM BbIX0OJa MIPOIYKTa
peakuumn

61 O06o001IeHre 1 CUCTEMaTH3 A
3HAHUI
KonTponbHas padora Ne4 mo teme

62 «BakHel1e MeTaaabl U UX
COCIMHEHMUS

63 BemecTBa u maTepuaisl B
MMOBCEIHEBHOM KM3HH YeJIOBEeKa

64 XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaroIleu cpeibl

65 Ponp xumuu B penieHun
IKOJIOTHYECKUX TPOOIEM

66 MpomexyTovHasa aTTectayma. logosas

KOHTpO/ibHaA paboTa

62




OO00011eHUE U CUCTEMATU3 AL

67 3HAHUU 110 Teme «BemecTso u 1
XUMHYCCKHUE PEAKITHI
O0o0011IeHNE U CHCTEMATHU3aLIHS
68 3HaHui 1o Teme «HeMmeramiel 1 ux 1
COEIMHEHUS
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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C yderom padoueii nporpammbl Bocnutanusa MAOY «COILINel» (Moxynb «I1IKOIBHBIN YPOK») BOCIIUTATEIIbHBINA MOTCHIIMA YPOKA peaTnu3yeTcs
qyepes:

YCTAHOBJICHHE JJOBEPUTEIBHBIX OTHOIICHUN MEXKIY YUUTEIEM U €r0 YUCHHUKAMH, CIIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO YUAIIUMUCS
TpeOOBaHUH 1 TPOCHO yUUTEs], IPUBIICUCHUIO NX BHUMAHUS K 00CYKIaeMOH Ha ypoKke HH(POpPMAaLUY, aKTUBU3ALIMU UX TTIO3HABATEIHLHON
NEeATEIbHOCTH;

MOOYXKICHUE IIKOJIBHIUKOB COOJII0IaTh HAa YPOKE OOIICTPUHSITHIC HOPMBI TTOBEACHUS, IIPaBUiIa OOIICHHUS CO CTAPIIMMU (YIUTEISIMU) U CBEPCTHUKAMU
(IIKOJIbHUKAMU ), TPUHIIMITBI Y4€OHOM AUCIUIUIMHBI U CAMOOPTraHU3alINH;

MMPUBJICYCHUEC BHUMAHUS IIKOJIbHUKOB K HEHHOCTHOMY ACIICKTY M3YYAaCMbIX Ha YpOKax $IBJICHI/II71, opranm3anusia Uux pa60TBI C HOJIy‘-IaeMOI\/JI Ha YpOKE
conuaJibHO 3HAYMMOM I/IH(i)OpMaIII/Ief/'I — MHUIUHUPOBAHHUEC €€ O6CY)KIICHI/I$I, BBICKA3bIBAHUA YHaIIMUMHCA CBOCTO MHCHHU 110 €€ IIOBOAY, BI)Ipa60TKI/I
CBOEI0 K Hell OTHOIICHUA,

HCIOJIb30BAHNE BOCIUTATENIbHBIX BO3MOKHOCTEN COIep)KaHUs yueOHOIo IIpeMeTa yepe3 JeMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOTO,
I'PaXJaHCKOI'O TIOBEJICHHUS, MIPOSIBIICHUS YEIIOBEKOII0OUS 1 100pOCepIeUHOCTH, Yepe3 o00p COOTBETCTBYIOIMX TEKCTOB Il UTEHHUSI, 3a1a4 A7
pereHwst, TpOOJIEeMHBIX CHTYalui sl 0OCYKICHHS B KJIacce;

IIPUMEHEHNE HA YPOKE NHTEPAKTUBHBIX ()OPM pabOThI yHAIIUXCSl: MHTEJUIEKTYAIbHBIX UTP, CTUMYJIHPYIOIINUX O3HABATEIbHYIO MOTHBAIUIO
IIKOJIbHUKOB; TUAAKTHUECKOI 0 TeaTpa, rie MoJTy4eHHbIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B T€ATPAJIbHBIX TOCTAHOBKAX; AUCKYCCUH, KOTOPHIE 1al0T
y4YalmmMcs BO3MOKHOCTb TPUOOPECTHU OMBIT BEI€HNSI KOHCTPYKTUBHOTO JIMajora; rpynnoBoi padoTsl WK paboThl B apax, KOTOPbIE ydat
IIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJICHCTBHUIO C APYTHUMHU JAEThMU;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE TOMOTAIOT MOAAEPKATh MOTHUBALIMIO I€TE€H K MOJYYEHUIO 3HAHUMN, HATa)KMBAaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHUH B KJIACCE, TOMOTAIOT YCTAHOBIICHUIO 100pOXKenaTeIbHOW aTMOC(hephl BO BpeMs YPOKa;

opraHuzanusa me(bcma MOTUBHPOBAHHBIX U SPYAUPOBAHHBIX YHAIIUXCA HA UX HECYCIICBAIOIIMMHU OAHOKIACCHUKAMHU, JAar0IIEro MKOJIbHUKAM
conuaJibHO 3HAYUMBIN OMBIT COTPYAHUYICCTBA U B3aMMHOM IIOMOIIH;

VHULIMUPOBAHUE U MOAJIEPIKKA UCCIIEN0BATEIBbCKON NEATEIbHOCTH IKOJBHUKOB B PAMKAX pealn3aliid MU UHAUBUIYAIbHBIX U TPYIIIOBBIX
HCCIIEI0BATEIBCKUX MTPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTH MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIICHHS TEOPETUYECKOM MPOOIEMBI,
HaBBIK TeHEPUPOBAHUS U 0(OpPMIIEHUS] COOCTBEHHBIX MU, HABBIK YBAKUTEIBHOTO OTHOIICHUS K YyXKHUM UIesIM, 0(OPMIIEHHBIM B paboTax Ipyrux
uccienoBaresneil, HaBbIK MyOJMYHOTO BBICTYIUICHHUS NIEpe]l ayTUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHMSI CBOEH TOUKHU 3PEHMUSL.

Br160p Tex uim uHBIX GOpPM U CIIOCOOOB BOCIIUTATENIbHON padOThl HA YPOKE YUUTEINb ONPEAEIseT CAMOCTOSTEIHO B COOTBETCTBUHU C LENISIMH U
3alayaMu ypokKa
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