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[TOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamma mo XUMHH JiJIsi 0OyUAIOIIMXCS C 3aJIEPKKON MCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus (ITpukaz Munnpocemennst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaATEIHLHON MPOTPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHusl A1 00yUYaOIIUXCS C OTPAHMYCHHBIMU BO3MOKHOCTSIMHU
3nopoBbsi  ([Ipukas Munmnpocsemnienuss Poccun ot 24 wHosiOpst 2022 1. Ne 1025),
®denepanbHO paboyell MporpamMMbl OCHOBHOTO OOIIEr0 oO0pa3oBaHUs MO Y4eOHOMY
npenMery  «Xumus», DenepanbHO  IpoOrpaMmbl  BOCHUTAHUSA, C  Y4ETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPsiEeMBbIX TpeOOBaHUN K pe3yabraraM OCBOEHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHus Il OOyYaIOIIUXCS C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHUSI U JIEMEHTOB
COJIEp>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCAIbHOM KonudukaTope rmo xumuu, Konnenimuu
MpernojiaBaHus yuyeOHOro mpenMera «XuMus» B 00pa3oBareibHbIX opranuzanusiax Pd,
peanu3yoNIMX OCHOBHBIE 0011€00pa30BaTEIbHBIE TPOTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

VY4eOHblll npeaMer «XHUMHS» B CHCTEME €CTECTBEHHOHAYYHOIOo OOpa30BaHUS
3aHMMAET Ba)XHOE MECTO B IO3HAHWU 3aKOHOB HPHUPOABL, (POPMUPOBAHUH HAYYHOUH
KapTUHBI MHUpPA, CO3JaHUM OCHOBBI XHMHYECKUX 3HAHUW, HEOOXOJAMMBIX s
MOBCEIHEBHON JKU3HM, HAaBBIKOB 3J0pOBOr0 M 0€30IacHOro Juisd 4YeloBeKa U
OKpYy’Xarollle ero cpeasl oOpa3za KHM3HU, a TakK€ B BOCIHUTAHUU 3KOJOTUYECKOU
KYJbTYPBL.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM  pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMUMUU C JPYTUMU MpPEeIMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/IaHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4arOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHWUS, BKJIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IIPOTHO3MPOBAHHUE CBOWCTB BEIIECTB,
HCCIJIEIOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALCHUMN U ITyTE€W yIPaBICHUS UMU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOCHHU aToMa, BHUJAX XHUMHYECKOM CBSA3U, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3ydenun kypca 3HauUMTEIbHASL POJIb OTBOJUTCA XUMHUYECKOMY SKCIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M J1A0OpAaTOpPHBIX pabOT, OIMUCAHUIO PE3yJIbTATOB
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YUYEHUYECKOTO SKCIIEPUMEHTA, COONIONCHUI0O HOPM M MpaBuil 0e30mMacHoil paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHON nporpaMMel B IpoLiecce 00ydeHus MO3BOJIUT 00Yy4arOIIUMCS
¢ 3IIP ycBOoUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpeIH OPYrUuX HAyK O IIPUPOJE.

N3ydyeHne XuMHUH CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYy4arOUIMXCA HAyYHOTO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpyXKaroluid MUP»,
«Duzukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPyEeT KOMIIETEHIINH,
HE0OXO0UMBIE I MTPOJOHKEHHS 00pa30BaHus B 001aCTH €CTECTBEHHBIX HayK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pa3BuTHIO y oOywatounuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIIMOHAIBHOW  TPaMOTHOCTH, YMEHUS
BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBaTh HHPOPMALIMIO, NPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpPEAMETa ISl Pa3BUTUS KU3HEHHOW KOMIIETEHIUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOM JKM3HU; HABBIKOB 370pPOBOI0 M 0O€30I1aCHOTO IS
YesloBeKa M OKpYXKarollel ero cpenbl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUUYECKOU
KYJIbTYpBI.

[TporpamMma oTpaxaer coaepx aHHe OOy4YeHHUsS HpeaIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh JJIsl 00YYarolUXCs C
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOAHUSMU BHHUMAHUS, MaJIBIM 00BEMOM IMaMSITH, HEJOCTAaTOYHOCTRIO OOIIEro 3araca
3HAHWM, MOHWKEHHBIM ITO3HABATEIIbHBIM HHTEPECOM U HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUM YYEOHOro mpeameTa «XUMHs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu oOydYaroIuxcs, Y4eT UX OCOOEHHOCTEW pa3BUTHS:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTENIEHHOE YCJIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MIOJIMCEHCOPHON OCHOBE.

TeopeTndecknii Mareprang peKOMEHAYETCS U3ydaTh B IPOLIECCE MPAKTUYECKOU
JesATeNbHOCTH. BO3MOXKHO BBIJIEJIEHUE OTACIBHBIX YPOKOB HA PEIICHUE 3a/1a4 B CBSA3H CO
CJIIOXHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe €IuHCTBO
MPAKTUYECKOM M MBICIUTENIbHON JeATEIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3UCHBIX XMMHYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHUH YACNAETCS U3YUEHHUIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHus»

OO0mme 1enu wu3y4YeHUs Y4eOHOro mnpeamMeTa «XUMHUS» TPEJCTaBICHBI B
denepanpHOM  paboueld mporpaMmMe OCHOBHOro obmero oOpazoBanus. OnHu
aKTyaJlu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
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oOpa3oBaHMsI, HAMPABIEHHOCTH OOYYCHHsS] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miell KyabTypbl. OOydeHHUE YMEHUIO YUUThCS U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W A1 HOPMATUBHO PA3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHyI0 porpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKKE 11€J1, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHUM, CTIOCOOHOM aTanTHPOBAThCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIPABJIICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YydYaluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U TTPAKTUIECKUM METOJaM
MO3HaHUS, (POPMUPYIONTUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

oOecrieyeHne yCiIoBHii, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYHIAIOITUMUCS OTIbITA
pPa3HOOOpa3HOW JESATENBHOCTH, IMO3HAHUS U CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMITETEHIIMM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBACHSTH U OIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHHWH 3HAHUU U OTBITA, TOJYUYCHHBIX MPU U3YYCHUU XUMHH,

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOM JEIATEIBHOCTH B IEIISIX COXPAHECHHSI CBOETO 37I0POBBS U
OKpY>Karollel MPUPOTHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JalbHENIIEro 00yUYeHus.

Kypc HanpagiieH Ha pelieHne Cleayonmx 3a1a4, 00€CIeurnBarONINX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNE MOHATUHHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYECKUX TIPEBPAIICHUA HEOPTAaHHMYCCKUX |
OpTraHUYECKUX BEIIECTB KaK OCHOBBHI MHOTHX SIBJICHHUW XWUBOW M HEXHBOW MPUPOIHI;
yriryOieHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATH
U OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CUTYyaIllMH, CBSI3aHHBIC C XMMHUCH, HaBbIKAMHU
0e30macHOro 0oOpallleHusl ¢ BELIECTBAMM, MCIOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHAJIU3UPOBATh U TUTAHUPOBATH KOJIOTHYECKU O€30TIaCHOE MOBEJCHUE B IIEIISIX
COXPaHEHMUS 37J0POBBS U OKPYKAIOIIEH CPEIbI;

dbopMHUpOBaHUE YMEHUN yCTaHABIMBATh CBSI3W MEXKIY pealbHO HAOII0MaeMbIMU
XUMUYECKUMH SIBICHUSMU M TPOIECCAMH, TPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH



NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK>Xe 3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOMCTB;

NPUOOPETEHUE OIbITa HUCIOIB30BAHUS PA3IMYHBIX METOJIOB M3y4Y€HHUS BEIIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TMPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMHUpoOBaHUE MPEICTABICHUN O 3HAYCHUM XHWMHUYECKONW HAyKW U PEIICHUH
COBPEMEHHBIX HKOJOTUYECKHUX MPOOJIEM, B TOM YUCIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJBHBIX YCIOBHM I YCBOEHHUS MPOrPaMMHOTO MaTepuana OOydaroIUMHUCS C
3I1P. Bonbmioe BHMMaHHWE IOJDKHO OBITH yHelIeHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPHUHLMIIOM JOCTYIHOCTH IIPU COXPaHEHUH o01Iero 0a3oBOro ypoBHS.
OH 0JIKEH M0 CO/IepKAHUI0 K 00BEMY OBITh aIalITUPOBAHHBIM 11 o0 yuaronuxcs ¢ 3[1P
B COOTBETCTBUHU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTIMU. Cre1yeT 00IerYyuTh
oBiafieHe MmarepuasioM oOyuatomumucs ¢ 3[IP mocpencTtBom ero jaeTambHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
MPUMEHEHUU 3HAHUM C HMCIOJIb30BAHWEM IPUEMOB aJTOPUTMHU3AIMK M BU3YaJIbHBIX
o1op, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
Ornopa Ha MEXIIPEAMETHBIE CBSI3W BOIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpenMeramMu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3osss
paccMaTpuBaTh OJMH M TOT XK€ Y4eOHbId MaTepualn C pPa3HbIX TOYEK 3pPEHUs,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUNM U PAKTUYECKUX YMECHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTENb JIOJDKEH MPETyCMOTPETh (GOPMHUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh N3y4aeMbIil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPAaBWIBHOCTBIO pEUYEBOro O(OPMIICHHUS BbICKa3bIBAaHUM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMM MOBEJCHUS M JI€ATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUKA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BuABI aesaTeqbHOCTH oOy4yamomuxcss ¢ 3IIP, o0yciioBieHHbIE
0c00bIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00ecreuYnBaIOUIAEe OCMbICJICHHOE
OCBOCHHE COJIePKAHUM 00pa30BaHMs 110 NpeAMeTy « XHUMUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMH OOpa3oBaTEIbHBIMU MOTpeOHOCTAMU. [loMHMO MIMPOKO
ucnoipzyemMbix B GOIT OO0 olumx 11t BceX OO0y4yaromuxcs BHAOB JEATEIbHOCTH
ClleqyeT YCWIMTh BHUJIbl JEATEIbHOCTH, CHeuu(UYHbIe IS JAaHHOW KaTeropuu
oOyuaromuxcsi, uisi 00ecreuyeHus] OCMBICIIEHHOTO OCBOEHHS COJEepKaHUsl 0Opa30oBaHUs
[0 TMpEAMETY: YCUIEHHE MPEAMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHWBH3aUUEn
CEHCOPHBIX CHCTEM; YEpPEAOBAaHUE BUIOB JIESATEIBHOCTH, 3aJCHCTBYIOLIUX Pa3JIMYHbIE
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CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTH) B
U3YYEHUU MaTepHalia; MUCIOJIb30BAHUE JIOTOJHUTEILHON BU3yalbHOM OMOpHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0HIbl). JJ1s pa3Butus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HEO0OXO/IUMO HCIOJIb30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHUE CIEAyeT
yIEeNUTh OOYYEHHIO CTPYKTYPHUPOBAHMIO MaTepualia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH I KJIACCU(DUKAIMU U HAITOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHas TemaTHdecKass U TEPMHHOJOTHYECKAs JIeKchKa cooTBeTcTByeT DOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMHM SIBISIIOTCA TPUEMBI pabOThHI €
JEKCHUYECKUM MarepuajgoM 1o mnpeamery. IIpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B aKTHBHBIA CJIOBAapbh OOYyYarOIIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHA BU3yabHas
NOJIEPIKKA, AITOPUTMBbI paOOTHI C ONPEIETICHUEM, OMTOPHBIE CXEMBI JIJIsl aKTyalu3aliu
TEPMUHOJIOTUH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTr'0 001ero oOpa3oBaHMsl Y4eOHbI mpeaMeT «XUMHsD SBISETCS
00s13aTEeNBbHBIM JUISl U3YUCHHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — IO 2 4 B
HEJEo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxxanue yuyeOHOTO mpeameTa «Xumusy, npeactaBieHHoe B DenepanbHon
paboueii mporpamme, cootBeTcTBYeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHoOn
OCHOBHOI 00pa30BaTENbHON MPOrPaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUs 110 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM aJanTHPOBAHHOM OCHOBHOM
oOpa3oBaTeIbHONM TMporpaMMe OCHOBHOTO 00Imero oOpa3oBaHUs OOYYaIOIMIMXCS C
3aJIepKKOM IICUXUYECKOrO Pa3BUTHS.

COLEP)XAHUE YUEBHOI'O ITPEJMETA «XUMMWA»

COLEP)KAHUE OBYUEHUMA B 8 KITACCE

[lepBoHaYabHBIE XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumuum B KW3HU ueloBeka.* Tema u BellecTra.
du3nvecKre CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIEeCTB. *XUMHUS B CUCTEME
Hayk.™ Uuctele BemecTBa u cmecu. Crioco0Onl pazaeneHus cmecei. [Ipapuina 6e3o0macHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[loHaTtre o mMeromax
MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XMUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. *3aK0OH

IIOCTOAHCTBA COCTaBa BCH_ICCTB.* OTHOCHTENbHAS MOJICKYJISIpHAs Macca. MaccoBas 10as
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XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUU.

duznyeckre W XUMUYECKHE SIBIIEHUsA. XuUMUYeckas peakuus. llpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COequHEHUs, pPa3JIoKEHUs,
3aMelieHus, 0OMeHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUiIaMU
paboTHl B JIAOOpaTOpUH M MpUEMAMHU OOpallleHHs C J1abOpaTOPHBIM O0OPYJIOBAHHUEM;
U3yuYeHHE U OMNHUCaHWe (PU3UYECKUX CBOMCTB OOpa3lloB HEOPTraHMYECKUX BEILECTB;
HabmogeHne GU3NUecKuXx (IIaBleHHE BOCKA, TasHUE JIb/1a, pACTUPaHHUE caxapa B CTYIIKE,
KHUIICHUE ¥ KOHJICHCAIIHS BOJbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTOM) sSBJICHHUM, HAOMIOJACHHWE M OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3liosKeHUe caxapa, B3aUMOCHCTBHE
CEPHOU KHCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu marpeBannw,
B3aUMOJICICTBHE Keje3a ¢ pacTBopoM coiu meau (I1));u3yuenue crnocoboB paszzeneHus
cMeceil (C TOMOIIbIO MarHuTa, (WIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUIUIAIINS,
xpomatorpadusi), mTpoBeACHUE OUYMCTKA TMOBAPEHHOW COJIM; HAOIIOJIEHUE U OMKCAHUE
pE3yJIbTaTOB TMPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl,
CO3J1aHHE MOJIEIE MOJIEKYJ (IapOCTEPIKHEBBIX ).

Baxxnelmme mpeacTaBUTEIM HEOPraHMYECKUX BEUIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpoCToe
BelecTBo. HaxoxaeHue Kucinoposa B Npupoae, PU3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHusi MpocThIX U CIOXKHBIX BemecTB. CriocoObl MOJYyYEHHs] KUCIOpOoa B
naboparopun *u npomsbinuieHHOCTH. ™ [Ipumenenue kuciaoponaa. [lonstue 06 okcumax.
Kpyrosopor kuciopoaa B npupoze. *O30H — auioTponHasi Moau(UKauUs KUCIOpoa.

TennoBoi 3pPexkT XuMUYECKON peaklui, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHJAOTEPMUYECKHE peakuu. TOIMIMUBO: yrojib U METaH. 3arpsA3HEHUE BO3yXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pylieHue 030HOBOTO CIOsT.™

Bonopoa — anemMeHT u npoctoe BemecTo. HaxoxeHne Bogopona B IPHUPOLE,
¢bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOCHCTBUS C HEMETAIJIAMHU U
OKCHJIAMU METaJUIOB), IPUMEHEHUE, *crocoObl momydeHus.™ IloHsTHe O KuCIOTax u
COJISIX.

KomuuectBo BemectBa. Monbs. Monsipas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta3oB. Pacuersl o xummuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
ra3oB. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoenue u mosiekyinbl. *Boaa
Kak pacTBOpUTeb.* PacTBophl. *T1oHSATHE O HACKHIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
[lonsiTue pacTBOPUMOCTH BeEIIECTB B Boje.* PacueT maccoBoil onM BeliecTBa B
pactBope (IpolleHTHAs KOHIEHTpauus). MaccoBas Joyisl BELIECTBA B PacTBOPE.
*XUMHUYECKHE CBOWCTBA BOJABI (PAa3Jj0KEHUE, PEAKIUA C HATPUEM, OKCUIOM KaJblLHUs,
okcuaom cepbl (1V) peakiuu ¢ MeTajulaMHu, KUCIOTHBIMM M OCHOBHBIMHU OKCHJIaMHU).
[Tonsitue 06 ocHOBaHMsIX. Posih pacTBOPOB B MPUPO/IE U B )KU3HU uejoBeka. KpyroBopor
BO/JIbI B IIpUpoOJie.™ 3arpsa3HeHne NpUpoaHbIX BoJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.
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BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUMU. Knaccudukanus
HEOpraHW4ecKkux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HecoleoOpasyrolre - Ha npuMepe okcuaa yriaepoga (I1) u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* M XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, Ieinodamu). OcHoBanus. Krnaccudukarms
OCHOBAaHMI: IMIENOYM U HEpPaCTBOpPHMBbIE OCHOBaHUS. HomeHkIaTypa OCHOBaHUM.
dusznyueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJCHCTBHUE C OKCHIAMU
HEMETAJUIOB, KHCIIOTaMU, coJisiMU). *TlomydyeHne ocHOBaHUM. ™

KucnoTsr: cocraB, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICHCTBUE C META/NIaMH, OCHOBHBIMU OKCHJAMHU, OCHOBAHUSIMH,
COJISIMM, Ha TIpUMEpPE COJSHOM W CEpHOM KHCIOT), *cmocoObl mosydeHus.™ Psin
aktuBHoctn MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*crocoObl MOTYYEHHUST™, B3aUMO/JICUCTBUE COJICH C META/NIaMU, KUCIOTaMHU, IIEJI0YaMH U
COJISIMH, IPUMEHEHUE.

[Tonste 006 aM(pOTEepHBIX THAPOKCHIAX (HAa MPUMEpPE IMHKA U *aTrOMHUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, PA3JIOKEHUE TIPU
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnyeckass CBs3b MEXKAY KJIaccaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XHUMUYECKUI IKCTIEPUMEHT: KAaUECTBEHHOE OIPEEICHUE COAEPKaHUs KUCI0opoaa
B BO3/yX€; MOJIyYEHHE U U3yUYEHUE CBOICTB KUCIOPO/1a; HAOIIOIEHHE B3aUMOICUCTBHS
BEIIIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHUS U MPEKpaIlleHUs TopeHus (Toxapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCUJOB U ONHMCAHUE UX CBOMCTB; MOJYYEHHE U U3YUEHUE
CBOMCTB BOJIOpo/ia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPHUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;
B3aUMOJICUCTBHUE BOJIbI C METAUIAMH (HATPUEM M KaJIbIIHEM ) (BO3ZMOXHO HCIIOIh30BaHUE
BUJICOMATEPHUAIIOB); OMpEIEICHUE pPAaCTBOPOB KHUCIOT W IIEJIOYEeH C IOMOIIbIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HaOIOZICHUE W3MEHEHUS OKPACKM WHIUKATOPOB B PACTBOpax KHCJIOT U IIEJOYEHH;
u3ydeHue B3aumozeictBusi okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUi HEUTpaJu3aluM; IOJIYyUYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJIHOTO METaJlJIa JPYTUM U3 pacTBOPA COJIU; PELIEHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHeHIre Kiacchbl HEOPTaHUYECKUX COEIUHECHUIN.

[Tepronnueckuii 3akoH u [lepuoauueckas cucremMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUUeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKIINH.

[lepBbie MOMBITKK KJIaCCU(PUKAIIMN XUMUUECKUX dJeMEHTOB. [loHsTHE 0 rpynmnax
CXOJIHBIX 3JIEMEHTOB (I1IEJIOYHBIE U 1I€JI0YHO3EMEIIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHbBIC
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3ytoT aM(PpOTEpHBbIE OKCUIBI U TUIPOKCUIBI. ™

[Tepnomnueckuii 3akoH. Ilepuomnueckas cucreMa XHUMHYECKUX DJIEMEHTOB
. . Menneneena. Koportkoneprnonnas u * INIMHHOTIEpUOHAA ™ dbopmbI
ITepuoanueckont cucrembl xumuueckux syiemMeHTOB . WM. MenneneeBa. Ilepuoasr u
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rpynnbl. OU3HMYECKUH CMBICI TMOPSAAKOBOTO HOMEpPA, HOMEPOB II€PUOJAa U TPYIIIbI
AIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J10YEK aTOMOB MeEpBbIX 20 XUMHUYECKUX AeMeHTOB [lepuoanyeckoi
cuctembl J[. 1. MeHnneneeBa. XapakTepUCTUKA XHUMHUYECKOrO »JJIEMEHTAa IO €ro
nojioxkeHuto B Ileprnonnueckon cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB U TJIaBHBIX
MNOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HauyeHue
[Tepuonnueckoro 3akoHa u IleproanYecKON CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakaHuH. ™

Xumuyeckass cBsi3b. KoBaneHTHas (MoJjsipHas W HEMOJSpPHAas)  CBS3b.
*DIEeKTPOOTPUIIATELHOCTh ATOMOB XMMHUYECKUX A1€MEHTOB.™ OHHAsI CBA3b.

Crenenb oxuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHEe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEIOYEH;
[IPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs, COCTUHEHUS).

MexnpenMeTHbIe CBA3U

Peammsannss MeXNpeaMETHBIX CBs3€d IPU HM3YYEHUM XUMHHM B 8 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
W TIOHATHH, SIBJSIFONIUXCS CHUCTEMHBIMHU JUISI OTACIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH,
aHalW3, CHUHTE3, KIacCu(pUKalusi, TMEepUOAUIHOCTh, HAONIOJCHUE, DJKCICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®duzrka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKUN 3apsij, BEIIECTBO, TeJO, OO0bEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (pu3nyecKkrue BEIUYUHBI, SAUHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
HCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI.

COAEPKXAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo 1 xXuMHuueckas peakuus

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

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBS3U. THUNBI KPUCTALIMYECKHUX
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pPEIETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH U BU1A
XUMUYECKOH CBS3U.™

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapoHas U
TpUBHAJbHAS). XMMHUUYECKHE CBONCTBA BEIIECTB, OTHOCAUIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COEAUHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (10 YHUCIy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTETICHEW OKHUCJICHUS XHMHUYECKHX OJEMEHTOB, *TMO OOpaTHUMOCTH, MO Yy4YacCTHUIO
Karaiu3aTopa).* OK30- W JHIOTEPMHUYECKHE peakuuu. *TepMOXHMHUYECKUE
ypaBHEHUs. ™

*TloHsiTHE O CKOpPOCTM XHMH4YecKoWl peakuuu. I[loHdarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOre€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonsTue o XumMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTOphbl, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHUECKOTO
paBHOBeCHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBIIEHNE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAaKLUI C UCIIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DJEKTPONAUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIUYHBIMU BHUJAAMH XHUMHYECKOW cBA3u. IloHsTHE 0 creneHu
nucconyanuu.™ CuabHbIE U C1a0ble AJIEKTPOTUTHL.

Peakiuun noHHoro oOMeHa. YcClioBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa 10
KOoHIA. [lomHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMHUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM UM COJIeM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBEHHBIE peaklMM HAa KATUOHBI W AHUOHBL:
XJopua-, OpoMun-, HOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, Gocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIHs, aTFOMUHUS, Xkee3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOININE B BOJHBIX pACTBOPAXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HATpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iMuyHBIX  (aKTOPOB; HCCIIEIOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCa AUCCOLMAIIMKI KUCIIOT, EN0Yed U
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAEOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMS pPEaKIMid HOHHOTO oOMeHa (0Opa3oBaHUE
OCaJlKa, BBIICJICHHUE raza, 00pa30BaHHME BOJIbl); OMbBITOB, WJLTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, Ppeakuu  pasiIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKLMii Ha HOHBI; PENIEHUE IKCIIEPUMEHTAIBHBIX 3a]a4.

HewmeTamibl u ux cCoOeIMHEHUS
OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTereHn okucienus. CTpoeHne u GUu3nvIecKre CBOMCTBA MPOCTHIX BEIIECTB
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— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJI0pa (B3auMOEICTBUE C METAJIIAMH,
HEMETallaMi — BOJIOPOJIOM M KHUCJIOPOJoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMUYECKHWE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOpOJa HA OpPraHU3M uesioBeka.™ BaxkHelime XJI0puabl U UX HaXOXKJEHUE B
pUpoe.

O6mast xapaktepuctuka 537eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMognelicTBUe *Cc HeEMeTaIaMH* — BOJOPOJOM U KHCJIOPOJOM, MeETalljlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW W CEepHOUM Kuciaoramu).* CepoBOAOpPOMa: CTPOCHHE,
busznueckue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcupl cepsl Kak MpeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMHYeckue cBoicTBa (oOmue u crneuuduueckue). Conm CepHOM KUCTOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLny,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJYy4YeHUs] CEpHOW KHCIOTHL ™
HaxosxeHue cepsl 1 €€ coelMHEHN B ipupoe. [IpuMeHeHne cepsl U ee COeTMHEHNN B
ObITYy M B MPOMBINUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO01ast xapakTeprCTHKA 3J1IEMEHTOB VA-Tpyninbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTETICHU OKUCIICHUS.

A30T, pacnpocTpaHEHHE B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBHE C METAJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHUE CBOMCTBA
(OKHCIIEeHHEe, OCHOBHBIE CBOICTBA BOJIHOTO pPacTBOpa), *HoOJydeHHE™ U MpPUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMEeHeHue. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3HYEeCKHe W XMMHYECKHe CBoicTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwutparbr (paznoxenue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
TTO’KJIH, 3arPSI3HEHHE BO3TyXa, IIOYBBI U BOJIOEMOB). *

®docdop, *ammotponHeie Moaudukauuu docdopa,* Puznyeckrue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMU, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Okcupn docdopa (V), oprodochopHas Kuciora:
¢u3nueckue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTHe O MHUHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHaTHE 0 KOMILIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTrka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHs. BaneHTHOCTh M XapakKTEpHbIE CTEIEHH OKHUCIIEHHMsS aTOMOB Yriepoja |
KpeMHHus. PacipocTpaneHnue yriieposia B IpUPOJIe, XapaKTEPHBIE CTENEHN OKUCIICHHUSL.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKHUE WU
XUMHUYECKHE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METAJNIAMH, HEMETAJJIAMU,
*KOHIIEHTPUPOBAHHBIMU Aa30THOW M CEpHOM KHciaoTamu)*. Amncopouus. Kpyrosopor
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yraepoaa B mpupozge. Okcuabl yriaepoaa, uX (U3NYecKue U XHMHUYECKHUE CBOMCTBA,
MOJIyYCHHE U MPUMEHEHUE, JEHCTBUE Ha OpraHM3M 4YeloBeKa. *DKOJIOrHYecKue
npo0Osemsl, cBsi3aHHbIe ¢ OKcuaoM yriepona(lV); runoresa riao0asbHOTO MOTEIICHUS
KJIMMata; MapHUKOBBIA >PdeKkT.* VYronpHas kucioTa U €€ coiu, ux (usmyeckue u
XUMHUYECKUE CBOICTBa, *moiydyeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOmue mpeactaBieHUs] 00 OCOOCHHOCTSIX COCTaBa M CTPOEHHUS OPTraHUYECKHX
COEIMHEHHI yriepoja (Ha MpuMepe METaHa, 3THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThL. *MX
coctaB U xummuueckoe crpoenue. Kmaccuduxanus oprannyeckux emects.* [lonsrue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAX: )XKHpaX, OeIKax, yrieBoJlaX — U UX POJH B KU3HH
4esioBeKka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHWYECKUX COETMHEHHI. *

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha MpUMeEpe
B3aMMOJICUCTBHUS C MeETaJlaMd W HEMeTayulaMH), *rojiydeHue* U TNpUMEHEHHE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBOM kucioTe. CUinnKartel, PU3nyecKue U XMMUYECKUE CBOMCTBA, MOTyYeHUE U
MIpUMEHEHUE B OBITY, MPOMBIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u Jp.). Baxuelimme crpouTenbHbIE MaTepHalibl: KEpaMHUKa, CTEKIJIO, LEMEHT, OETOH,
xene300eToH. [Ipobnembl 0e30MmacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
MOBCEIHEBHOM JKU3HU. *

XHUMHYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lioB HEOPTraHWYECKHX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBHI; IIPOBEICHHE KAYECTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U
HaONIOJEHUE MPHU3HAKOB HX MPOTEKAHUsS; OMBITHI, OTpaxarouue Q(U3NYECKue U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C OOpa3liaMu  XJOpUJIOB  (TajJOT€HUIOB);
O3HAKOMJIEHHE C 0o0Opa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUANOB); HaOJIOJEHUE Ipoliecca OOYyrMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YUYECHUE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha Cynb(aT-uoH U HaOIoAeHUE
MpU3HaKa e€ MPOTEeKaHUs;, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHUIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX yaoOpeHuii; molydeHrne aMMuaka U U3y4eHne ero CBONCTB; MPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHUS U (ochaT-uOH U U3Y4YCHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aWMOJEUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHHWE C IMPOLECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEJICHHUE KauE€CTBEHHBIX pEaKIui Ha
KapOOHAT- ¥ CHWJIMKAT-UOHBI M U3yYEHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 33]1a4 110
teme «BaxxHenmme HeMeTauibl U UX COCTUHEHUS.

MeTtaibl U ux COCIUHCHU A
O6Hlaﬂ XapaKTCPUCTUKA XUMHUYICCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHUHU HUX
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nonoxenus B [lepuonnueckon cucreme xumudeckux aneMeHToB . . Menneneesa u
ctpoeHus aromoB. CTpoeHne MeTamnoB. Meramnuueckas CBSI3b M MeETaJLIMYECKas
KPUCTAJUIMYECKAsT PEUIETKA. OJIEKTPOXUMUUYECKUN PSAJ HANPSIKEHW METaJUIoB.
dusnyuecKkne U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O0mme cnocoOwl nojaydyenus MetamioB. [loHsitue o Koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH .*

[lemounble MeTaibl: MOJOXKeHHE B Ilepmonnyeckoid cUCTEME XHMHYECKHX
anemeHToB /JI. 1. MenneneeBa; ctpoenne atomoB. Haxoxxnenue B npupoze. Pusndeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI M THAPOKCUIBI HATPUS
1 Kanus. [IppumMenenue menoYHbIX METAIUIOB U UX COEMHEHUIA.

[I{er0yHO3EMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOKEHHE B [lepronnueckon
cucTeMe XuMudecknx 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXO0KJICHUE
B mpupoje. Pu3nueckue U XMMHUYECKUE CBOMCTBA MarHvsl M Kajpuus. Baxuelmue
COEIUHEHMs KallbLiusl (OKCHUJ, TUAPOKCUA, coin). *JKECTKOCTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AmoMuHMIL: TOJIOKeHHE B IlepHoInyeckoil cucTeMe XUMHUYECKHX JJIEMEHTOB
J. . MeHnneneeBa; CTPOGHHE aroMa; HaxoxieHue B npupoae. Dusmueckue u
XUMHUYECKHE CBONCTBA allOMHHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aToMa; HaXOXKIECHHE B mnpupone. Pusznueckue u
XUMHUYECKUE CBOMCTBA Kelle3a (B3aMMOJICHCTBUE C METAJIIaMH, KUCIOTaMU U COJISIMH).
Oxkcupnel, tunpokcuasl u coim skene3a(ll) wm kenmesza(Ill): cocraB, cBoiicTBa U
*nosrydyeHue.™

XUMHUYECKUI 3KCIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMy METaJNIOB U CILIABOB, UX
(Gu3MYECKUMHU CBOMCTBAMM; HU3YUYEHHE PE3yJIbTaTOB KOPPO3MH METaIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJIEHCTBHUS OKCUIA KAbLIUA U
HaTpHs C BOJOH (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB
KECTKOM BOJBI; MPOLECCA TOPEHUS JKeJe3a B KUCIOpPOAE (BO3MOKHO HMCIOJIB30BAHUE
BUJIEOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) u xenesa(lll), meau(ll)); wabmonenue u
ONMCAaHUE TNPOILIECCOB OKpAIlMBaHUS IUIAMEHW HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOXXHO HCIIONB30BAaHUE BHJIEOMATEPHANIOB); MCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATTFOMUHUS U TUIPOKCUA IMHKA; PELIEHUE SKCIEPUMEHTAIbHBIX 3aa4 MO
Teme «BaxHenmme MeTaibl U KX COCIUHEHUS».

XUMHS ¥ OKpYyXKarolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BelmiecTBa U mMarepuasabl B MOBCEIHEBHOU
KA3HU 4YeJioBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momMoIs TpH XUMHYECKHX OXKOTax
1 oTpaBieHusX. OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYXarlleil cpenabl (mpenaenbHas JOMycTHUMas
koHuenTpaius BemectB — [1JIK). Ponb xumuu B pemeHnn 5K0I0THYecKux mpooiem.™
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*TIpupoaHble MCTOYHUKU YTIEBOJAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEQTH),
IOPOAYKTHI UX NIEpepabOTKH, UX POJib B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lloB MaTEepHaNIOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MeXnpeIMETHBIC CBSI3U

Peanmszamuss MeEXIpeIMETHBIX CBSI3e TIpU W3YYCHWH XHMHHA B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
U TIOHSITHH, SBIAIOMIMXCS CHUCTEMHBIMH IS OTACIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IMKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: HAYUHBIH (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, KIacCu(pUKalusi, TMepUOJAUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIM 3(PEKT, TEXHOIOTHS,
MaTepHabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
PaZ0aKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUI 3aps]l, MPOBOJHUKHU, MOIYINPOBOIHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaLIMYecKass pemerka, CIUIaBbl, (pU3MUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHUs, KOCMHMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJE3HBIC
MCKOTIaeMble, TOTUIHBO, BOJHBIE PECYPCHI.

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

B uenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS TPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs
JOCTUTAIOTCST B XOJIe OOy4YeHUs XHMHUU B €IUHCTBE Y4YE€OHOW M BOCIUTATEIIHLHOU
NEATEeIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMU B OOIIIECTBE MTPaBUJIaMU U HOPMaMHU
MOBEJICHUS M CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COTIMATU3AITUN
00yJaroInXCs.

JInaHOCTHBIC pEe3yabTaThl OTPAXKAIOT rOTOBHOCTh 00yJaroIuxcs
PYKOBOJICTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHHE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M
HAay4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEPHOM HHQOpManueid o MepeoBbIX
OOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeIOBATENLCKOM, TBOPUECKON U APYTUX BHUIAX JIEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MMO3HABATEJbHBIX 3a]1a4, BBIOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3IaHUHU YUEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aHMMOIIOHMMAHUIO W B3aMMOINOMONIIM B IPOIECCE 3TOU
y49eOHON JesATEIHPHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEICHHWE W TIOCTYNKH CBOMX
TOBAPHUILEA C TO3UMUMHA HPABCTBEHHBIX M NIPAaBOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEACTBUN MOCTYIKOB;

3) LIEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKUX TPEACTABICHU O BEIIECTBE M XHUMHYECKOM pEaKIUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C MIPUPOIHON CPEoH, O
POJIM XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYECHHUE HOBBIX 3HAHUHN MO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUN;

MO3HABATENIbHOM, MH()OPMAIIMOHHOW W YMUTATENbCKOW KYJIBTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOATEIBbHON PadOThI ¢ Y4EOHBIMUA TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JTOCTYIHBIMU TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOYYeHHI0O U TIO3HAHWIO, JF0003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, MPOSKTHOM U MCCIIEIOBATEILCKON NESITEIIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHUS LIEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS TIOCIEACTBUN U HETIPUSATHUS BPEIHBIX
MpUBBIUEK (YMOTpEOJIEHUST aJKOTOJs, HAPKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMHUYECKMMHU BEILIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHUIO mpodeccuil U Tpyla pa3iudyHOro poja,
YBOKECHHUE K TPYIy M pe3yjbTaraMm TPYAOBOM NESITEIHLHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHUAYaTbHOU
TPACKTOPUH TMPOAOHKEHUST 0Opa3oBaHHsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCICITHOM
MpO(ECCUOHATIEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:
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AKOJIOTHYECKH I11eJIeCO00Pa3HOT0 OTHOIICHHS K MTPUPOJIE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAaHMS, TOHUMAHMS IIEHHOCTHU 3J0POBOT0 M 0€30MacHOIo
oOpaza J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUs IIEHHOCTH COOJIFOJEHUS TPaBHJI OE€30MacCHOIO
MOBEJICHUSI TPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOLHON CPENOU, NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOIeM
Y IIyTE€N UX PEHIEHUs] TOCPEACTBOM METOJIOB XHUMUHU;

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATbI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa3oBaTENbHON MPOTPAMMBI TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU IMO3HABATEIHLHBIMH JACHCTBUSAMU, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISTH PUYHMHBI M CJICICTBHS MPOCTHIX XUMHUUYCCKUX SIBJIICHUM;

OCYUIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPHSIM JIJISl YKa3aHHBIX JIOTHYECKUX OTICpaIlnii;

CTPOUTH JIOTHYECKOE CYXIACHUE TOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKIIIOUYAIOIIIEe
YCTaHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBA3ECH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBbI
JUTSI pelieHus1 yueOHBIX U TTO3HABATENbHBIX 33/1a4 C TOMOIIBIO 1e/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHX TIPOIECCOB M WX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XUMUYECKUN OIIBIT, HECJIOKHBIN SKCIICPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSTENBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJCHUS, OTIBITA;

3) pabora ¢ uHpOpMaIUeH:

BBISBJIATH JCPHUIMTE WHPOPMAIUK, NaHHBIX, HEOOXOIAMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh HH(GOPMAIIUIO U3 OJTHOTO BHJIa B APYroi (TabIUIly B TEKCT U
mp.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MPEIOKCHHON yIeOHOM 3a1a4uu U 3aTaHHBIX KPUTCPUEB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:
OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHE B TpymIe (ONpeaessiTh OOIIHe MeH,
pacrpenensiTh poJid, T0roBapUBaTHCS APYT C IPYTOM U T. II.).
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C NOMOILBIO NEAAarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MHCbMEHHbBIE
TEKCTBhl C HMCMOJb30BAHUEM HILTIOCTPATUBHBIX MATE€pPUAIOB [IJIsl BBICTYIUICHUS TIEpen
ayJIUTOpUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHJIMBHUIYAJIbHO W B TPYIIE: HAXOAUTH 0OIee
pelnieHre M paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS IMO3UIMK W yyeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MTPEAOCTABIEHUIO OTYETA IEPE IPYIIION.

OBnazeHNe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JCHCTBUSMH:

oOHapyxuBaTh H (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh Ieb
y4eOHOH ACeATEIHHOCTH;

BJAJETh OCHOBAMH CAMOKOHTPOJIA, CaMOOLICHKH, MPUHATUSA PEIICHHH H
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATENHHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JEHUCTBUSI C IUIAHUPYEMBIMHU pe3yJbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEW JIEATENIbHOCTH B TMpPOIECCE JOCTHKEHHUS pe3yjbTaTa, ONPENeisaTh
CIOCOOBI ICUCTBUI B paMKaXxX MPE/I0KEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIlUEH;

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHUS,

pEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb MPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbI pe3yiabTar
JESATETBPHOCTH, OMPENCIATh TMO3UTHBHBIC W3MEHEHWS W HAMpaBlICHUS, TpeOyronme
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO 00S3aTEIbHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JaHHOW PenepalibHOM paboueid mMporpamMMoid, BBIACIAIOT: HAYYHbIE
3HAHUS, YMEHHS W CHOCOObI JAeWCTBUH, cnenuduyeckue aias y4eOHOro mnpeamera
«XuMHs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SBJICHWU IPUPOABI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl U NPAKTUYECKOM
JesITeIbHOCTH YEJI0BEKA B YCIOBHUSIX COBPEMEHHOI'O 00I1IECTBA; MOHUMAHUE MECTAa XUMHUH
cpeau IpyruxX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH MOHATUHMHOIO anliapaTa i CUMBOJMYECKOTO A3bIKA XUMUU JUIS
cocTaBiieHHs] (POPMYJT HEOPTraHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX peakuuid (¢
OMOpOM Ha aJIropuT™M Yy4eOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHalibHOM) M YMEHHE HMCHOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI0O3HABATENbHBIX 33J1a4 C MOMOILBIO YUHUTENS; YMEHUE MCIOJIb30BATh MOJAEIU
TSl OOBbSICHEHUS] CTPOCHUSI ATOMOB M MOJIEKYJI TIO aJITOPUTMY C OITOPOM Ha ONpPEEICHUS;
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IPEJCTaBICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHHE C MOMOIUIBIO YUUTEIs
OPUMEHSATh CUCTEMY XMMUYECKUX 3HAHUM [JIS YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpUaJIOM M TMpPHU TOJYYEHUU HOBBIX 3HAHUM, a TakXke B TMpolecce
BBITIOJIHEHUS YYEeOHBIX 3aJaHUid W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BOKHEUIIINE XUMUYECKUE TIOHATHS: XUMUYECKUWA DJIEMEHT, aToOM, MOJEKYJa,
BEILIECTBO, IMPOCTOE M CJIOXKHOE BEIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECH,
OTHOCHUTENIbHBIE aTOMHAs W MOJEKYJspHAas Macchl, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHUYECKas peaKklus, pPEaKIUH COCAMHEHUS, PEAKIUH Pa3JIOKEHUs, PEaKIUH
3aMEIEeHNs], peakiuu 0OMeHa, TerIoBOM A (EeKT peaklnu, 3K30- U IHAOTEPMUUYECKUE
peaxiuu, pacTBOp, MaccoBasi JOJS XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MaccoBas
J0JIS1 ¥ TIPOLICHTHAsI KOHIIGHTPAIHsI BELIECTBA B PACTBOPE, AP0 aToMa, IEKTPUUECCKHI
CJIOW aToma, aTOMHasi OpOuTa b, paguyc aToma, BaJEHTHOCTh, CTENEHb OKHCIICHHS,
XUMUYECKasl CBS3b, AJIEKTPOOTPUIIATEILHOCTD, MOJIAPHAS U HETMOJSpHAsT KOBaJCHTHAas
CBS3b, MOHHAsI CBSI3b, METAJUIMUECKas CBs3b, KPUCTAUIMYECKas pelieTka (aToMmHas,
MOHHAsi, METaJUIMYecKasi, MOJICKYJsipHas), MOH, KaTHOH, aHUOH, JJIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHUYECKAs  JUCCOLMALMA, pEeakUud HOHHOro oOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIUM, OKHUCIUTEIb U  BOCCTAHOBUTEINb,
OKHCJIEHUE U BOCCTAHOBJIEHHE, DJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTHUMbIE U
HEeOoOpaTUMbIE PEaKIUU, CKOPOCTh XUMHYECKOW pEaKIMH, KaTajlu3aTop, MPeaelbHO
nomyctumas konnentpauus (I1/1K), koppo3ust MeTaisioB, CIUIABHI;

OCHOBOIIOJIAraloIe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus: Macchl, [leproamueckuii
3akoH J[. 1. MeHnieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUHU: aTOMHO-MOJICKYJISIpHAs TEOPHs, TEOPHUS DSICKTPOIUTUUYECKOM
JAUCCOIMAINH, a TaK)Ke MPEJCTABICHUS O HAYYHBIX METOJAX MO3HAHHWSA, B TOM YHUCIE
HKCIIEPUMEHTAJIbHBIX U TEOPETUUECKUX METOAaX HMCCIIEIOBAHUS BELIECTB U HU3YUCHMUS
XAMUYECKHUX PEaKIINM;

IpEeJICTaBICHNUE O MEPUONUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENIBHOCTb), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUs1 3JeMeHTOB B Ilepuoanueckoit cucteme (B MajblX NEPUOAAX U TJIABHBIX
NOJrpyNnax) 1 3JEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSICHSATH CBSI3b IMOJIOXKEHUS
aneMeHnTa B llepuonnyeckoil cucTeMe € YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHCIO AJIEKTPOHOB),
pacmpesieieHieM JJIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSIM aTOMOB TIEPBBIX TpPEX
MEPHUOOB, KaJus W KalbIUsl; KIaCCHPUIMPOBATH XUMHUYECKHE JIEMEHTHI C OTIOPOH Ha
omnpeaeneHus: GU3NIECKOTO CMBICTA U(POBBIX JAaHHBIX MEPUOINIECKON TAOIHUIIBI,

YMEHHE KJIaCCHPHUIMPOBATH XUMHUUECKHE JIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA U
XUMHUYECKAE PEAKIMH C OIMOpPOM Ha CXEMBbI; OMPENCNATh BaJCHTHOCTh U CTEICHb
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, BUJ XUMHYECKOW CBSA3M U THUIl KPUCTAIUTMYECKON
CTPYKTYpPHI B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CpelIbl B BOJHBIX PACTBOPAX BEIIECTB
(KUCIOT, OCHOBaHMI1 ), OKUCIUTENh U BOCCTAHOBUTENH MO AJITOPUTMY YUEOHBIX JEHCTBUIA;

YMEHHME XapaKTepHU30BaThb C ONOPONM Ha CXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPOJ, rpaduT, anmas, KpeMHHUH, a30T,
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docdop, cepa, XJop, HATPUH, KAIHA, MAaTHUH, KAJTBIANA, ATFIOMUHUH, )KEJI€30) U CIOKHBIX
BELIECTB, B TOM YHCJE€ HX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJIOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB | - [IA rpymnm, amromunus, meau (I1),
nuHka, xenesza (II u II1), okcunsr yriepoaa (I u 1V), kpemuus (1V), azota u dochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yrojibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPOM Ha MJIaH U KIIFOUEBbIC
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEpU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOCHHUS IOCJE TMPEABAPUTEIBHOIO aHaiIHM3a MOJ PYKOBOACTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOKHOCTb
MPOTEKAaHUsI XUMUYECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUAX, BIUSHHE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPENY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEHWCTBHIA
MOJIEKYJISIPHbIC M HOHHBIE YPaBHEHMSI peakluid (B TOM YMCIe peaklnii HOHHOTO OOMeHa
U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN), WILIIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBa M3YYCHHBIX KJIAcCOB /TPYNI HEOPraHMYECKHX BEIIECTB, a TaKXKe
MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHME BBIYUCIATH OTHOCHUTEIbHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAaccChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIWHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM ra3oB C ONOPOH Ha
oOurre Gpopmybl; yMEHHE IPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HAXOJHUTh KOJIMYECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WJIHM MPOAYKTOB PEAKIIHH C
OMopoil Ha 00pa3el], aNroOpuT™M y4eOHBIX JEHCTBUI;

BJIa/ICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUA (HAOII0IeHNE, U3MEPECHHE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aIrOpPUTM YYEOHBIX JEUCTBHI; yMeHHE c()OpMYJIHMpOBaTH MNpPoOIEMy U
MPEIOKUTH ITyTH €€ PEILICHHS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30MaCHOM paOOThI
C XUMHUYECKMMH BEIIECTBAMHU, XUMHUUECKON MOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIICTYIOITNX
XUMHUYECKHUX HKCHEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJCHHEM IIaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKHI MPOTEKAHUS XUMUYECKUX PEAKITUN;

U3yYeHHE CIIOCOOOB pa3ziesieHus: CMeceid;

MOJTy4YeHUe KUCIOPO/a 1 U3yUeHHE €T0 CBOICTB;

MOJTyYeHHUE BOJIOPOIa U U3YUYCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yuYeHNe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHONM MacCOBOW JOJIEM PacTBOPEHHOIO
BELIECTBA;

UCCIIEJOBAaHUE M OIMCAHUE CBOICTB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHka u (QeHondranenHa) s
OTIpe/IeNIEHUs XapaKTepa Cpeibl B paCTBOPAX KUCIOT U LIEIOUEH;
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U3y4YeHHE B3aUMOACUCTBHS KHCIOT C METaUIaMH, OKCHUAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCleI0BaHne aM(POTEPHBIX CBOMCTB TUAPOKCHUIOB aTIOMUHUS U LIUHKA;

pelIeHre  AKCIEPUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pellieHne  OSKCIEPUMEHTANbHBIX  3aJad M0 TeMe  «DIEKTPOJIUTHYECKAs
JUCCOITUAITIS;

pelieHre SKCIEePUMEHTaIbHBIX 3a7ad 1o Teme «BaxHeiilme HeMeTalibl U UX
COCTUHECHHUS;

pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX
COCTUHEHHUSI;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBCHHbIC PEAaKIMd Ha MPHUCYTCTBYIOIIUE B BOJHBIX PAcTBOPAaX HOHBL:
xJjopua-, Opomua-, uoAuA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTABIATh PE3yNbTaThl dAKCIEpUMEHTa B (opmMe BBIBOJIOB,
J0Ka3aTeNbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMIIMPHUUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOTO OOpaIEeHUs! C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TAK)KE MIPABIJIAMU TIOBEJICHUS B IEIAX COCPEKEHUS 3T0POBBS
U OKpY’Kalolllel MPUPOTHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIC OPraHM3MBl OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB yMEHBIICHUS H
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIIEBOIOB JIJIs OpTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMU XHUMHYECKOW TPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
MpaBUJIILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpalIbHbIE YIO0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPONOB (YIJisi, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35MUCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOJUTH TPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBJICHHSIMH ¥ TIPOIECCAaMU, TPOUCXOMSIIUMH B MaKpO- MU MHKPOMHpPE, OOBSCHSATH
MPUYMHBI MHOTOOOpAa3usl BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YIeOHBIX MPEIMETOB C MMOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIKCHUSX XUMHUCCKOU
HAyK{; HAJIMYME OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
(HayyHO-TIOMYJISIpHAST JIUTEpaTypa, CIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPAIICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.
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TpeboBanust K TpeIMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOTO mpeaMera
«XuMus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMYIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pEe3yNbTaTOB OT TOJa K TOJly, YK€ Ha3BaHHbIC B MPEIBIIYIIMX ToAaxX MO3UIUU, KaK
IIPaBUJIO, IOCIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
10 YMOJTYAHHUIO BKIIOYAIOT PE3YNbTAThl MPEABIIYIIUX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XHMHMYECKHUX IIOHATHH: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsl XUMHAYECKOTO JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIN OO0OBEM, OKCHUJI, KHCIOTa, OCHOBaHUE, COJIb,
*3]IEKTPOOTPULIATEIBHOCT ™, CTEIICHb OKHUCJICHHS, XUMUYECKasl  peakuus,
KJIacCU(pUKaLUsl peakUuil: peaklUd COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMEIEeHUs, PeaKM 0OMEHa, 3K30- U HJIOTEPMUUECKHE PEAKINH; *TeIIOBOU 3P PeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CIOM aroMa, aTOMHasi OpOUTAIb, PAIMyC aTOMa,
XUMHYECKasl CBA3b, NOJISIPHAS W HEIOJSApPHAs KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, MOH,
KaTHOH, aHWUOH, PacTBOP, MaccoBasl JIOJI BelIecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
IIPUMEHSTD OTU NOHATHA NPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLUi, SIEKTPOHHOr0 OanaHca;

OIIpPEENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha ONpEIEeTCHUs, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC; NPHUHAUIEKHOCTh BEIIECTB K OIPEAEIEHHOMY KIaccy
COEIUMHEHUM 1O QopMmyiaMm; BHUJ XUMHYECKOM CBsI3U (KOBAJIEGHTHAas M HMOHHAas) B
HEOPIaHUYECKUX COCAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETb C ITOMOIIBIO
YUUTENS MPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUM, JJISl YCTAHOBJICHHSI B3aMMOCBS3H
MEXy U3yYE€HHBIM MaTE€pUaIOM U NP MOJYyYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padoTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
ONeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHINOJHEHUN YU€OHBIX 3aJaHHUM
Y pEUIeHUH PacUETHBIX 33Jlay C OMOPOM Ha AJITOPUTM YYEOHBIX NEUCTBUM M3y4YEHHbBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akoH .M. Menneneesa,
*3aKOH TIOCTOSIHCTBA COCTaBa*, 3aKkOH ABOraJpo; aTOMHO-MOJIEKYJISIpHAs TEOpusl.
CooTHOCUTh 00O3Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «lleprogmyeckas cucrema
xuMudeckux anemMeHtoB . . MenaeneeBay € YHMCIOBBIMH XapAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsii sjapa, oOIlee Yucio
AJIIEKTPOHOB U PACHPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TerIoBoMy 3P (EeKTy, M0 U3MEHEHHUIO CTENEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
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ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAaHUE MPUMEPaMU MOJICKYJSPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYIECKUX PEAKIUI C OTIOPO HA CXEMBI,

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXKHOCTH TPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBHSIX IOCIE
NPeIBAPUTEIHLHOTO 0OCYKICHUS C TIEAarorom;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUYETHI MO YPABHCHUIO XUMHUYECKON PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAIMA MBICTUTEIHPHOU NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O00OIIeHHWEe, CHUCTeMaTH3aIus, KIacCH(PUKANNS, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — U1l M3YYCHHsI CBOMCTB BEIIECTB M XUMHUYECKUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEpPEHHUE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 10 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpaBWIAM TOJIb30BAHUS XUMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0OpyJI0OBaHUEM, a TaK)Ke MpaBWjaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
HMHCTPYKITUSIMU T10 BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTMBITOB IO MOJYUYSHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOA), MPUTOTOBJICHUIO
pPacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIMIECTBA; INIAHUPOBATH U
MPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEOUYeH W
KHUCJIOT C TOMOIIBbI0 HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOpaHX U JIp.),
MOATBEPKIAIONINX KAaYeCTBEHHBI COCTaB HEOPTAaHWYECKUX BEIMIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KJIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHATHH: XUMHUYCCKUH DJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTD, CTENEHb OKHCIIEHHUS, XUMUYECKas pPeaKiius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIpHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHUECKAST TUCCOIMAIUS, PEAKIIMA HMOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIe
peakIMu™, OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHHE, aJUIOTporus, amMQpOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHAsl, WOHHAs, METAUIMYECKas), KpUCTAUIMYECKas pemeéTka, *Koppo3us
METAJJIOB, CIJIAaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (IT1K) Bemecrna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX IMOHATHH (CM. m. 1) |
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUU BEIIECTB U UX MPEBpaICHUH;

UCTIONIb30BaTh 3HAKM W CHUMBOJBI IJIsI (PUKCAIMU PE3yJNbTaTOB HAOIIOJICHHUIA,
cocTaBieHHS (OPMyJ BEIICCTB U YPABHCHUN XWMHUYCCKHX PEaKIIMH, 3alUCH JTaHHBIX
ycnoBuit 3aaa4. Mcnonb3oBatk 0603HaueHMs1, nMetomecs B [lepuoandeckoii cucteme u
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Ta0IMIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUMI U COJIEH B BOJIE JJIS1 BBIIIOJIHEHUS 3a1aHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHUH C OTIOPOM Ha ONIPEACIICHUS, B TOM YHUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKON CBsI3U (KOBAJCHTHAs, WOHHAs, METAJIMYecKas) B HEOPTaHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIENOYeH, *TUIMl KPUCTAJUIMYECKOM PpEmETKH KOHKPETHOIrO
BellecTBa”™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHUE: *OMHMCHIBAaTh M XapaKTEepPHU30BaTh* TaOIMUHYIO
dopmy Ilepuoanueckoil CHUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHITUA
«rnaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», mansle u
00JIbIIIKE TIEPUOJIBI;, *COOTHOCUTH* 0003HAUECHHSI, KOTOPbIE UMEIOTCS B TIEPUOAUYECKOM
TabNuIle, C YUCIOBBIMU XapAKTEPUCTHUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YNUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX 0 3IEKTPOHHBIM
CIOSAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B MpEeNiax MaJIbIX MEPUOJOB M TJABHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (10 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLMU BEILIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHEU(PUUECKHEe XUMUYECKUE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMMCAHWE MPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIIMI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI DJIEKTPOJIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYed U
COJIEH; TOJHbIE U COKpALEHHBbIE YpaBHEHUS peaklUid HMOHHOrO OOMEHa; ypaBHEHHUS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBS3M MEXy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOKHOCTH TIPOTEKAHMS XHMHMUYECKHX IPEBPALICHUN IOCI€ IPEeNBapUTEIBHOTO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJe COECIUHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUEThl MO YPABHEHUIO XUMHUYECKON pEaKLHH C
OIIOPOU Ha aJIrOPUTM;

CJIeIOBaTh NpPaBWJIAM IMOJIb30BAaHUS XUMHUYECKOW NOCYJOM W J1ab0opaTOpHBIM
o0oOpylOBaHUEM, a TakXKe IMpaBWJIaM OOpaIlEHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKINM, MOATBEPXKIAIONIME KAYeCTBEHHBIM COCTAB pPa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
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docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS K MOHBI N3YYCHHBIX
METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEpAIlMU MBICTUTEILHOW NEATEIHPHOCTH — aHAINU3 |
CUHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMATH3aIINIO, BBISIBIICHUE TPHYUHHO-CIICACTBEHHBIX
CBsI3€H — JIUIsl U3yUEHUS CBOIMCTB BEIIECTB M XMMUYECKUX PEaKIUii; eCTECTBEHHO-HAYIHBIE
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHHE, MOJISTTMPOBAHNE, IKCTICPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJ10M TEMbI y4eOHOTO NnpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTelIbHOM MporpaMMBbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpXKaHUE M paclpeleleHHe ydeOHOro marepuaja IO rojaM oOOydeHHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATHUECKOIO IIaHUpOBaHMs Uil oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B Hepemnto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)
IMpumepHbBIe TEMBI, OcHOBHOe coep:kaHue OcCHOBHbBIE BHBI IeSITEJILHOCTH
pacKpbIBalOUIUe JAHHBIH o0yyaroumxcs

pa3sjes nporpamMmel,
U KOJUYECTBO YaCOB,
O0TBOMMOE HA MX H3yueHHe

Pa3znen 1.IlepBoHavainbHble XuMuyeckue mousaTus(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuun.* Posib XUMUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl MO3HAHUA B XUMUM.*

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMHUUECKUX PeaKLIUH.
3HaKOMCTBO C NpaBUJaMH 6€30MaCHOCTH U MpUéMaMHU paboThI B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHue, BEITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH C IOMOILBIO NeJarora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U XKU3HHU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh Ppu3nvecKre U XUMUYECKUE SIBJIEHUs C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX IPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOU MOCY10 U J1JaG0PaTOPHBIM
060py/OBaHUEM, A TAK)KE IPABUJIAM 06palleHUsl C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PABOT MO,
KOHTpPOJIEM I1eJjarora.

[1J1aHUPOBATh U NPOBOAUTH XUMHUYECKHUI 9KCIIEPUMEHT 110 U3YYEHUIO U
ONKCaHUI0 PU3NYECKUX CBOMCTB BEIIECTB, CIOCOO0B pas/iesieHUs cMecei
BelllecTB 10/ PyKOBOACTBOM Iefiarora ¢ o6¢cy»xJieH1ueM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBINIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie/0BaTEIbCKOM e TeJIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COZiepKaHUs, ClIpaBOYHbIe MaTepuaJibl, pecypchl UHTepHeTa noj
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKa U CTIPAaBOYHbBIX MAaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH NOHATUHHBIN allnapaT Kypca XUMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHHe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BelllecTB.*
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCUTeJ IbHAsI MOJIeKyIsipHast
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUs IPOTEKaHUsI XMUMHUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peakuuil (coeJUHEHUS], PA3/I0KEHUS,
3aMelleHus, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEAUCT.*

JdeMoHcTpauumn

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

XuMuyeckue ABJIeHUs (ropeHue CBe4H, pasJioxKeHHe caxapa,
B3aUMO/IeHICTBHE CEPHOM KUCJIOTBI C XJIOPHUJ0M 6apus,
passioxkeHue ruapokcuaa Mean (1), B3anmoelcTBre xesesa ¢
cepoH, B3anMo/leicTBHE KeJie3a ¢ pacTBopoM costv Meau(11)).
OnBIT, WIMIOCTPUPYIOLIMHI 3aKOH COXpaHEHMS MacChl.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI

JlabopaTopHbIE ONbBITHI:

[TpuMepb! GpU3NUECKUX ABJIEHUH (I/1aB/IeHNe BOCKa, TassHUE
bJa).

[TprMepbl XUMUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHON
IPOBOJIOKH, B3aUMOJZEHCTBHE MeJia C KHCIO0TOMH).

Mozies1v aTOMOB U MOJIEKY.T

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMNYECKUX
peakumi

Bbluncnenusa

— OTHOCHUTEJIbHON MOJIEKYJIIPHOM Macchl BelleCTB;

— MaccoBo# A0JIM XUMHUY€CKOrI'o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ10/leHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuy
MBICJIUTE/IbHOM e TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKUX PeaKI[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/ U3yYAEMBIX TOHSATHH U 3aKOHOB U IPUMEHSITh 3TH NOHATHUS
MpY OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C OMOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHS C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBIL.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCJIOBUS UX IPOTEKAHUS.

OOG'BSCHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3pEeHUsT
aTOMHO-MOJIEKYJIIPHOT'O YY€HHUs C UCII0/Ib30BAaHUEM BU3YaJIbHOH ONOPBI.

KrnaccuduunpoBaTh XMMHUYeCKHe peaKLUK (10 YUCIY U COCTABY pearupyoimux u
00pa3yoLIMXCs BEIECTB) C ONIOPOX HA CXEMBI.

CocTaBasTb GopMyJibl GHHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJeiATh
BaJIEHTHOCTB 110 pOopMyJIaM BeILeCTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JEeUCTBUH.

PaccTaBiATb K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpoi Ha
aJITOPUTM YYeOHBIX JeHCTBUM.

Crie0BaTh NpaBUI/IaM M0JIb30BAHUSA XUMUYECKOH OCYJOH U JIaGOPATOPHBIM
060pyZi0BaHHEM, A TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHHIO J1a00PaTOPHBIX XMMHUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Ie/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOHN J1eATENbHOCTH
Hay4HO-TOMYJISAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypchl UHTepHeTa 110/ pyKOBOACTBOM Ie/iarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIMI0 U3 y4e6HMKa U CTIPaBOYHbBIX MAaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHUU

Paszeu 2. BaxkHeline npeAcTaBuTe/ I HeopraHuyeckux Bemects (30 4)
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Tema 3. Bo3ayx. Kucaopon.
ITonsTHe 06 OKCHAX

(54)

Bo3ayx — cMech raszos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT U IpocToe Bellle-
cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HMKHOBEHHS U NpeKpalleHus ropeHus. [lonaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa6OpaTOPUU U
npombliieHHOCTU.* [IpuMeHeHue Kucaopoa. Kpyrosoport
KHUCJI0po/ia B IpUpo/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKIUH, TIOHSATHE O
TepMOXHMHUYECKOM ypPaBHEHUH, 3K30*- U IHJ0TEPMHUYECKUX
peaxIusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpeoTBpalleHus. Y cuieHe NapHUKOBOT0
addekTa, paspylieHre 030HOBOro cjaos.*

JdemMoHcTpauumn

BzaumogeiicrBue pochopa, ceprl U xeJie3a ¢ KUCJI0POZ,0M
(BO3MOXHO HCIOJIb30BAHHE BU/IE00NBITOB).
OnpepesieHue cofiepxaHHUsl KUCI0POJa B BO3JyXe.
OnBITH], eMOHCTPUPYIOIIHE YCI0BUSA BOSHUKHOBEHUS U
NpeKpalleHusl TOpeHHUs.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI
JlabopaTOpHBIN OINBIT:

O3HakoMJIeHHe c 06pa3liaMHi OKCH/JOB.
[IpakTHyeckas pabora:

Ne 4. [TosyyeHUe KUCJI0POAQ, U3yYeHHEe ero CBOUCTB.

BbluucneHus
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX IpeBpallleHUH C UCN0/1b30BaHUEM OTIOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATH)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anUCh
COCTaB BO3/yxa, PU3NYeCKHe U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3Ha4eHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/IeHUsl C IPe/iBapUTEeIbHbIM
o6CcyXjeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI /15 MOJYyYeHUs KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/ 10/, KOHTPOJIEM IleAiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHUs GOpPMY.JI BELEeCTB,
MOJIEKYJISIPHBIX YPAaBHEHUH XUMHYECKUX PeaKIUi ¢ y4acTHeM KUCJI0poJa.

O6BACHATD CYLIHOCTBb 3KOJIOTHYE€CKHUX HpOﬁJIEM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnesfoBaTh nMpaBu/iaM 6e30nacHOM paboThI B 1a60PaTOPHUU NPH UCIOJIb30BAaHUU
XUMHYEeCKOH Mocy/ibl U 060pyA0BaHHUSA N0/, KOHTPOJIEM [Te[jarora, a Takxe
paBUJIaM 06pallieHus C TOPIOYHMH BEIeCTBAMH B OBITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NMpOBOAUTH Ha6m0ae1-msq, AieJIaTb BBIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA o4
PYKOBOZCTBOM IeAarora.

YdacTBOBaTh B COBMECTHOM paboTe B IpymIIe.

Hcnosib30BaTh NpH BBIITOJIHEHUH y4e6OHBIX 3a/laHUH U B IIpoliecce
HCCJIeI0BATENbCKOM JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZlepKaHus, CIpaBOuYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBO/ICTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU Ha
MHPOPMAIHIO U3 YYeOHUKA U CTPABOYHBIX MATEPHAJIOB C ONOPOH Ha IJIaH,
IPaMOTHO HCII0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUX



Tema 4. Bogopoa.
IloHsATHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopoa — asneMeHT 1 mpocToe BelecTBo. Haxoxaenue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
npUMeHeHHe, *Croco6bl MoMyYeHus .

[loHsAITHE O KUC/I0TAX U COJISAX.

JlemoHcTpanuu

[losryyeHue, cobupaHue U paco3HaBaHUE BOZOPO/a.
['opeHnue Bogopoaa.

BsaumozeicTBre Bojopoaa ¢ okcuaom meau(1l).

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlabopaTOPHBIH OIBIT:

B3anMozielicTBHE KHCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHEe eT0 CBONCTB.

BbluucneHus
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHWH aTOMHOM
MacCChbl XUMHUYECKHUX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazapo. MosisipHbIi 06bEM ra3oB. Pac4éThbl 0 XUMHUYECKUM
yPaBHEHHSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BbluncneHus

— 06'bEéMa, KOJIMYECTBaA Bell[eCTBa rasa Mo ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 BbEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX IIpeBpallieHUuH.

XapakTepusoBaTb (ONHCBIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOZOPOJA,
CrocoGbl ero MoJiyyeHusl, NpUMEHEHHE C ONIOPOM Ha IJIaH, KPaTKYIo 3alUCh,
cxXeMmy.

Co6upaTb npubOp AJs MOJYyUYeHHUsI BOJOPOJA C UCII0Jb30BAaHUEM BU3YaJTbHOU
onopsbl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMUUYECKUX PeaKIUii ¢ y9acTHEM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieioBaTh MpaBUJiaM 6€30MacHOM paboThl B 1aO0PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHYeCKOH MOCy/ibl U 060pYy/JOBaHUS MO/ KOHTPOJIEM Ie/larora., a Takxe
npaBu/aM obpalleHHs C TOPIOYKMMH BellleCTBaMHU B ObITY

[I1aHMpPOBATh U OCYLIECTBAATH Ha MPAKTHKE XUMHUUECKHe 3KCIIepUMEHTBI,
MPOBOAUTE HAGJIIOA€HHUS, [ieIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIEPUMeHTa MO/,
PYKOBO/CTBOM IleJiarora ¢ o6cy><ieHueM IJlaHa paboThbl, C UCN0/Ib30BAaHUEM
KJIMLIE.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.

[I1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTb B COBMECTHOH paboTe B rpynme

PackpbIBaTb CMbIC/I U3yYaeMbIX TOHATHH U IPUMEHATD 3TH NOHATHSA, A TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellieHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCIATH MOJIIPHYIO Maccy BeleCTB; KOJIMYECTBO BelleCTBa, 00bEM rasa,
Maccy BelllecTBa C OIOpoM Ha o6pasel, Ha GOpPMYJIbl;

[TpoBOAUTE pacyéThl MO ypaBHEHUSAM XHMHUYECKUX PeaKI[Mi ¢ OOpoi Ha
o6pasel], aJITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06 bEMa, MaccChl BellecTBa
110 U3BECTHOMY KOJIMUECTBY, 00bEMY, Macce peareHTOB UJIH IPOAYKTOB
peakLuH.

BoicTpanBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopManuio U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YyeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefjarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/Ibl. *AHAJIU3 U CUHTE3 — MeTO/bl U3y4YeHHs cOCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*BoJia KakK pacTBopuTesb.* PacTBophl *PacTBoprMOCTb
BeILeCTB B Boje.*

*HacbllleHHbIe U HeHachIlleHHble pacTBOpPHL * MaccoBast 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arps3HeHUe NPUPOAHBIX BoJ. OXxpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

JdemMoHcTpauun

JJIeKTPOJIN3 BOAbI; CUHTE3 BO/IbI; B3aUMOJeHCTBHE BOADI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/I€OMATepPHAJIOB).

PacTBopeHue BelecTB ¢ pa3/IMYHON paCTBOPUMOCTEIO.
HccnepoBaHre pacTBOPOB KUCJIOT U 1esIoyel ¢ HOMOLIbIO
WH/MKaTOPOB.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI

[IpakTHYeckas paboTa:

Ne 6. [IpuroToBJieHHEe PaCTBOPOB C ONpe/ie/IEHHONH MacCOBOU
JloJ1el pacTBOPEHHOIO BellleCcTBa.

BbluncneHus
— C UCII0JIb30OBAaHUEM NOHSATUS «MaccoBas /10Jis BellleCTBa B
pactBOope»
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX IpeBpallleHuH ¢ MOMOLIbIO Iefiarora.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ POJIb Kak
pacTBOPUTEJISI B IPUPOJHBIX MPOLECCAX C ONIOPOH Ha MJIaH U CXEMY.

CoCTaB/IAATh YpaBHEHUs XUMUYECKUX peaKIUH C y4aCTUEM BOJbI C ONIOPOM Ha
CXeMy.

OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOGJIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJIHBIX BOJ], CIOCOGBI OYUCTKU BOJIbI OT IPUMECEHN, MEPHI 110 OXPaHE BOJ,
OT 3arpsA3HEeHMUA [10CJIe NpeBapUTEbHOIO CTPYKTYPUPOBAHUA MaTepHaJa.

HﬂaHI/IpOBaTb H OCYyLIECTBJIATb HAa NIPAKTHKE XUMUYECKHEe 3KCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, 1eIaTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCNOJIb30BAaHUEM KJIUILIE.

CnenoBaTb NpaBuiaM 6e30MacHOM paboThl B JaGOPATOPUHU MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 110/ KOHTPOJIEM Ilefarora.

HpOBOAl/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM ITOHATUA «MacCoBad 0Jid BeleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJHEHUH YYeOHBIX 33/JaHUH U B Ipoliecce
HCCIe[loBaTEIbCKOH J1eITeNIbHOCTH HAyYHO-NIONYJISIPHYIO JINTEPATypy
XMMHUYECKOT0 COZlepKaHus, ClIpaBoYHble MaTepHasbl, pecypchl MHTEpHETA
10/}, PyKOBO/ICTBOM IeZiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMalMIO0 U3 y4ebHMKa U CTIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN IOHATUHHBIN aNnapaT Kypca XMMHUH [0CJIe
npe/iBapUTENbHOIO CTPYKTYPUPOBaHUSA MaTepyaa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yraepoaa |l u okenga asota I, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoaelcTBuE C BOAOM, KUCIOTaMMU, Lesiodamm).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJtydeHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couu (cpefiHUe): HOMEHKJIATYPa, *C0CO6BI MONyYeHUsT*,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTepPHBIX
I'MIPOKCH/IAX Ha IpUMepe [IMHKA U aIFOMUHHUSA. XUMHYeCKHe
CBOMCTBA - B3aMMO/leICTBHE C KUCIOTAMU U 11|eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

JleMoHCcTpanuu

O6pa3iubl HEOPraHUYECKUX BEIECTB PAa3/IMYHbIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHON KMCIOTHI C OKCUZAOM
meau(ID).

Peakuus HeHTpasu3anuy.

BbITEeCHEHME OJJHOT0 MeTaJljla [PYyTUM U3 PacTBOpPA COJIH.

JlaGopaTopHble U MPaKTHYeCKHe PadoThl

JlaGopaTopHbIE OMbBITHI:

B3auMogelicTBUEe KUCIOT C MeTa/lJIaMH.

[lostlydeHre HEPaCTBOPUMBIX OCHOBAaHMH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAHUM C KUCJIO0TaMHU.
Pasnoxenue rugpokcuga Menu(1l) npu HarpeBaHUMU.
[IpakTHyeckas paboTa:

Ne 7. PemeHue akcrieprMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ/IaCCbl HEOPraHUYeCKUX COeiJUHEeHUM».

Bbluncnenma
— [0 YpaBHEHHUSAM XHUMUYECKUX peaKLui

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MAabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COEIUHEHUH Ha
OCHOBE OTIPE/IENICHUSI.

CocraBnenne GopMya OCHOBHBIX KIIAaCCOB HEOPTaHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX 10 MEXyHapOIHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3yqaeMbIX BEIIECTB [0 COCTAaBY U C80LCHEamM ¢ OIIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJINIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBs3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COETUHEHUIN MOJ] pyKOBOACTBOM Ieqarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMbl «I'eHeTHuecKkasi B3aUMOCBSA3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKHUX
COEIMHEHUIN» 0] PYKOBOACTBOM IIeJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakluii, WIUTIOCTPUPYIOLINX XUMUUECKUE
CBOICTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl s BEMECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAaKXKe MTOATBEPIKJAIOIINX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJNEKYIAPHBIX YPAaBHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyromuX BEIeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakiuii KoaudecTBa, 00bEMa, Macchl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM POIYKTOB PEaKIUH 110
AITOPUTMY.

IInanupoBaHue 1 OCYLIECCTBICHUE HA IPAKTUKE XUMUYECKOT0 IKCIIEPUMEHTA U
HaOJIIOAEHNUS O] PYKOBOJICTBOM YUHUTEIIS.

DopmynpoBaHUE BHIBOIOB O Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIO0JIb30BaHHEM
OTIOPHEIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEAr0Ta U BBIOJIHEHNE MPaBHI 0€301TacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBAHUS.
Hcnonb3oBaHue NPy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIEI0BATENBCKOM IESITENbHOCTH HayYHO-TIONMYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepXKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl MIHTepHeTa, OCyIlecTBIeHHE BIOOpa
MOJ PyKOBOJCTBOM I€/1arora.

BricTpauBanue pa3BEpHYTHIX TUCBbMEHHBIX M YCTHBIX OTBETOB C OMIOPOM Ha
nH(OPMAIHIO U3 yIeOHUKA U CIIPAaBOYHBIX MAaTEPHANIOB, TPAaMOTHOE HCIOIb30BaHNE
M3YYIEHHOTO ITOHATHIHOTO aImapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIJIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€ecCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepuoanyeckasi cucrema
XHMHYEeCKHX 3JIeMEHTOB

J. U. Menpene-esa. CTpoenue
aroma (7 4)

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHTbI, KOTOpPbIE 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

Ctpoenue aToMoB. COCTaB aTOMHBIX sifiep. *M30TonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XUMUYEeCKUX 371eMeHTOB [lepruoguyeckoil cucTeMbl

. U. MeHpeneeBa.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHBIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3HaueHue [leproanyeckoro 3akoHa u [lepuoanyeckont
CUCTEeMbl XUMUYECKUX 3J1EMEHTOB JJ151 Pa3BUTHS HAYKU U
npakTuki. [[. . MeH jesieeB — y4€HbIH, Mejaror U rpaaaHuH.*

JdemMoHcTpauun

KopoTkomnepuoaHas v JJIMHHONEPUOUAHAsA GOPMbI
[leproanyeckoi cCUCTEMBI XMUMHUY€ECKHX 3J1IEMEHTOB

/. U. MeHesieeBa.

O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAJJIOB.

JlaGopaTopHble U MPaKTHYeCKHe PadoThI

JlabopaTOPHBIN OIBIT:

B3anMozelcTBYE IUAPOKCHAA IIMHKA C PACTBOPAMHU KUCJIOT U
1es04ei
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PackpbIBaTb CMbIC/I IEPUOANYECKOI0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHHMaTb CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULIATENbHOCTH) U UX
COeJMHEHUH OT M0JIOXKEHUS B IEPUOANYECKOH CHCTEME U CTPOEHHsI aTOMA C
HCIIO0JIb30BAaHHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBSI3b MEX/IY [T0JIOKEHUEM 3JIEMEHTA B IEPUOJUIECKOH CUCTEME
Y CTPOEHHEM ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 110 3JIEKTPOHHbBIM CJI0SIM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/1EMEHTOB U UX COEJUHEHUH 11O
rpynnam u nepuogam [lepuoiuuecKoil CUCTEMBI C HOMOLbIO eAArora.
XapaKTepu30BaTb XUMUYECKHUE 3JIEMEHTHI NIEPBbIX TPEX IEPUO/IOB, Ka/US,
KaJIbIIsI 10 UX MoJIoKeHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CnenoBaThb NpaBuJaM 6e30MacHOiM paboThl B JaGOPAaTOPUU NPU UCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ilefarora.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHdopMalHIo U3 y4eOHHKA U CIPAaBOYHBIX MaTepHaIoB, IPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIN annapaT Kypca XUMHUH T0cjIe
CTPYKTYpHUPOBaAHUs MaTepHasia C UCNOJIb30BaHUEM KJIMILE.

Hcnonb3o0BaTh NpH BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI ydeOGHHKa [ocIIe
CTPYKTYypUpOBaHUs MaTepHasla, CipaBoyHble MaTepuasbl ([lepruoauyeckyto
CUCTeMY XMMHUYeCKuX asieMeHTOB /l. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHUUYECKUH PsAJL HANpsHKEeHUH
MeTaJlJIOoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIeI0BATENbCKOH JIeTEIbHOCTH HAyYHO-IONYJISPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcel MHTEpHETa Moz
PYKOBOZCTBOM Hejarora



Tema 9. XumMuueckasi CBSI3b.
OKHCINTENbHO-
BOCCTAHOBHMTE/IbHbIE PEAKIIUU

(84)

9 KJIIACC

*JJIEKTPOOTPHULIATENBHOCTE* aTOMOB XUMHY€ECKHX 3JIEMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

JlemoHCcTpanuu
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu: ropeHue,
peakL Uy pas3JioKeH!s], COeJUHEHUS

(2 g4 B HEnemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 10/, pyKOBOACTBOM Iearora.

OnpefiesTh BUJ XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieATh CTeNeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJMHEHUS C UCMOJIb30BAaHUEM QJITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELIECTBO) — OKUCIUTEND U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb IPOLECCOB OKUCJIEHUsI U BOCCTAHOBJIEHHUS.

CoCTaBJISITh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YMC/IA OTJAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITb YypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
aJITOPUTMY pa360opa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUHU.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA MOC/Ie

CTPYKTYpHUPOBaHHs MaTepuaJia, CIpaBoOYHble MaTepUaJbl (IIepUOJUYECKYIO
CHCTeMY XUMHUYeCKHX 31eMeHTOB /l. U. MeHze1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOJie, 3JIEKTPOXUMHUYECKUH Pl HAllPSHKeHUH
MeTaJlJoB).

IIpumMepHbIe TEMBI,
pacKpbIBaOUIUe TaHHBIA
pa3zes NporpaMmsl,

1 KOJIM4eCTBO YaCOB,
OTBOJAMMOE HA X U3yYeHHe

OcHoOBHOe coiep:kaHue

OcHoBHBIE BH/IBI 1eATETHbHOCTH
obdy4yaromuxcst

Pazpe 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asiemeHTOB /I. 1. MengaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
[epUO/I0B, Ka/IUs, KalbLUs U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANYeCcKor CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYeCKHe CBONCTBA
Bell|eCTB, OTHOCSAIMXCSA K Pa3/JIMYHBIM KJlacCaM HeOpraHU4eCcKUX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX pelléToK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUx BellecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJbLus 10 UX NoJ10KeHuIo B [leproguyeckoit cucteme /[l. U. MeHieneeBa ¢
OTIOpOH Ha aITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HeOpraHWYeCKHe BellleCTBA U3y4YeHHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKI UM C OOPOH Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U UM TUI KPUCTALIMYECKOH PeIEéTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
npe/BapUTeIbHOr0 pas6opa.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOU Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/lel0BaTebCKOM eI TeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
XMMHMUYECKOT0 COJiep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKHX peaKuuii
(44)

Knaccuduxanus XMMHAYeCKHUX PeaKkMi Mo pa3InyHbIM IPU3HaKaM
(Mo yMCLy M cOCTaBY YYaCTBYIOLIMX B PeaKLUHU BELIECTB, *10
TeNJI0BOMY 3G PeKTY, 10 U3MEHEHHIO CTeNeHel OKUCIeHuUs
XMMHYECKHX 3JIEMEHTOB, 10 0GPAaTUMOCTH, 10 YYACTUIO
KaTaJiM3artopa).*

*JK30- U IHAOTEPMUYECKHE PeaKLUH, TEPMOXHUMHUYECKHE
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsITHE 0
TOMOTEHHBIX U FeTepOreHHbIX peaklusx. [loHATHe 06 06paTUMbIX
Y He06PATUMbIX XUMUYECKUX peaKlusx. [[oHATHe 0 XUMUIeCKOM
paBHOBecuH. PaKTOPHI, BAUAIHE HA CKOPOCTh XUMUYECKOH
peakLyH U M0JI0KeHHe XMMHUYECKOro paBHOBeCHs1.*
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTENTbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XMMUUYECKOM peaKL MU OT pa3JIM4HbIX
daxTopoB.

2. BospelicTBue KaTaM3aTOpa HAa CKOPOCTb XMMUY€CKOH peaKLUu.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CmelleHNe paBHOBECUS XUMHYECKON peaKLhU.

BbruucieHust
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
OPOAYKTOB M0 YPaBHEHUSIM XUMUY€ECKUX peaKLni

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSITh 3TH NOHATHS IIPU
ONHCAaHUU CBOHCTB BelLl|eCTB U UX NpeBpalleHH .

KnaccuouunpoBaTh XUMHUYECKHE peaKLUK 110 Pa3/IMYHbIM IPU3HAKaM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMUYECKOH peaKL[UH OT Pa3INYHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHUTEJIS.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMHU 0CjIe
NpeJBApUTEIBHOTO CTPYKTYPUPOBaHUSI MaTepHaia.

HWcrnosib30BaTh MPU BBINOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
H0CJIe KOHCYJIbTALMH C N1€JJaroroM.
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Tema 2. J/1eKTpoIUTHYECKAS
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M Juccolpalui
BellleCTB C pa3/IMYHbIMU BUJIaMU XMMUYEeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/-, CYJIbdaT-, KApOOHAT-,
cunukKaT-$ocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTUOHBI aMMOHHUS,
MarHus, KaJblHs, aJIOMUHUS, XKeje3a 2+, 3+ , IMHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OnbIThI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI 10 ONPeIeJIEHHUIO CPe/bl B pacTBOpPAX coJiei (xyopuja
HATpHsl, KapOOHATA HATPUS], XJIOPUAA [IMHKA).

JlaGopaTopHble U NPpaKTHYECKUE

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(ll)

Y 1[€J109H, KapOoHaTa HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. Pemienue akcrepuMeHTabHbBIX 3a/1a4 110 TEME.
Beruucienus

— [0 YpaBHEHHUAM XMMUYECKUX peaK Ui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TaKXKe CMbICJ TEOPUU
3JIEKTPOJIUTUYECKOH AN CCOLIMALIMY C OLIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalLEéHHble HOHHbIE YPAaBHEHHUsI XUMUUYECKUX PeaKIMil HOHHOTO
obMeHa.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 Pe3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CiieioBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY1bl U 000PYA0BaHUsI 10, KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XMMHU HocJie
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-NONYJISAPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe KOHCY/IbTAIUHU C 11e/Jarorom.

Paspen 2. HemeTa/Ulbl M MX coeJUHEHUS (24 )
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha IpUMepe XJiopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
KucaopooM),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHu/i-uoHbL. */ledicTBUe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OMBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [TosryyeHUe COITHOM KHUCJIOTHI, U3y4eHUe e€ CBOUCTB.

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHbBI B PACTBOPE C UCN0JIb30BAaHUEM TaB/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, JIe1IaTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKALMH KUCJI0POJA U cepbl. XUMUUYECKHe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOAOPOAOM U
KHUCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHoOU kucaoTamMu. CepoBoiopoj, CTpoeHHe, Gu3ndecKre

OG6'BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paJuycoB B
noArpynmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe]. MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiessITh Ha/IM4YKUeE Cy/bdaT-UOHOB B PacTBODE.

NpeACTaBUTEJIS KJIacca KUCAOT U *cneuudpuyeckue™), npumereHue. | OOBACHATD CYLIHOCTD 9KOJOTUUYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKOU
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAHUS MaTepUaJa.

*XUMHYeCcKUe peaKLyy, Jiexallye B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KMCIOThIL. AlnapaThl U IPOTEKAILUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEepUMEHTA.
HUX NpoLecchl (Ha IpuMepe NPOU3BOACTBA CEPHON KUCIOTHI).* CiieoBaTh MpaBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLusl Ha Cy/IbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PYL0BaHHUs 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U €€ coeHEHUH B npupo/e. *XumMuueckoe nezjarora.

3arpsi3HeHHe OKpYXKatolleil cpeibl COeIMHEHUSMU Cephl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPAaBHEHUSIM 10 2JITOPUTMY.
(kucnOTHBIE A0XK/H, 3arPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOGBI HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,

ero npeAoTBpalleHNus.* cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MenzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3JIEKTPOXUMUYECKUH s HAaNpsKeHU N
MeTaJlJIoB).

Hcnonp30BaTh NpU BBINOJHEHUH YYeOHbIX 33laHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEIbCKOM JIesITe/IbHOCTH HAYYHO-NIOMYJIAPHYIO0 JIUTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaToOpHbIE ONbBITHI: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cy1bdaT-nOHOB.

B3aumogeiicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

T0 YpaBHEHUSIM XMMHUYECKUX PEAKLUH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

O61maa xapaKTeprUCTHKA 3/1eMeHTOB VA-rpynnbl. OCOGeHHOCTH
CTPOEHHUA aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTeNEeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, UsnvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOUCTBA, NOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHHUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A3oTuUCTas KucaoTa. MUcrnosb3oBaHUe HUTPATOB U COJIEN aMMOHUS
B Ka4eCTBe MUHEepa/bHbIX Y 00peHUMl.*

XuMHUecKoe 3arpsi3HeHHe OKpYy>KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, TOYBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaupukanuu pochopa*, pusnyeckue u
XUMHYEeCKHe CBOHUCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, *rmosyyenue.* *KauecTBeHHas peakius Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHU.*
3arpsi3HeHUe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Kosneknuu: ¢ocdop u ux coeiUHEHUSI.
B3auMo/ieiicTBYe KOHLEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJbIO.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

JlaGopaTopHbI€ OTMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCPOpHBIX yA0OpEeHH .
[IpakTHyeckas paboTa:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOHN
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM
TabJMLbl "XapaKTepHble peaKMU Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwllei cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HabGJII0/IeHHs], ieJIaTh BIBOADI 110 pe3yJ/ibTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOH [1eTeIbHOCTH HayYHO-TIONYISAPHYIO JIUTEPATYPYy
XMUMHYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTePHabl, pecypchl iHTEpHETA
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa//IaMH, HeMeTaJ/llIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOKUCTB 3J1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BEILECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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CcoeAUHeHUs: cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHHe B IPUpo/ie
JleliCTBUe Ha XKMBble OPraHU3MBI, IOJIyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJIOBeKa.
*JKoJIoruyecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(1V); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAXO0X/eHHEM
YroJibHas KUCJI0Ta U €€ coJid, UX QU3nYecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Katoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakiys Ha WnrocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
Kap6oHaT-MOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHava/IbHble TOHATHUS 06 OPraHUYeCKHUX BelllecTBaX Kak o [l1aHMpOBaThb M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeIMHEHUSIX YTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJ/II0A€HHUS, [ieIaThb BbIBOJbI 110 pe3yIbTaTaM 3KCIlepUMeHTa
[ToHsATHE 0 GHOJIOTMYECKU BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax, MocJie MpeiBapUTENbHOU PabOThI.
yrieBojax. MaTepuajbHOe e JUHCTBO OpraHUYECKUX U CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HeOpraHU4YeCcKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUYECKOH NOCYy /bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢usnyeckre U XMMUYeCKHe CBOKHCTBA (Ha MpuMepe HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeiMHEHMS KpeMHHUs B npupoje. O61uie npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie KpeMHUs(IV) 1 kKpeMHUeBO# kucaoTe. CUIUKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
UCII0/Ib30BaHUeE B ObITY, MEAIULIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpouTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJIAPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >kesie306eToH. [Ipo6ieMbl 6e301IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCTOJIb30BaHUSA CTPOUTENbHBIX MaTepHaJIOB B NOBCeHEBHOMN nocJie KOHCY/IbTallMH C IeJaroromM.
KU3HU.*
JleMOHCTpanumn
Mogenu KpucTa/JIM4eCcKUX pelléTOK alMasa, FpaduTa, MOJEeKYJIbl
dysnepena.
Ancop6uus pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHUJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogesiu MoJieKy/1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemMeTasnbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BHU/le BOAHOI'0 PacTBOPa C U3BeCTHON MacCOBOM AoJIeH.

Pa3gen 3. MeTa/ibl M MX coeguHeHud (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHpiesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e CIOCOOBI TOYYEeHUSI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aUTHI OT KOPPO3HH.
CrnuiaBel (CcTasib, YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

O3HakoMJieHHe c 06pa3liaMi MeTaJlJIOB U CIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/J/IM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTaJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTajlyla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

BeruuciieHust
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, ECTU OJJUH U3 PeareHTOB
COZIEP>KUT IpUMecH

PackpbIBaTb CMbIC/I U3y4aeMbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHHE METAJIOB, 00LIMe GU3UYECKHE U XUMUYECKUE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJIaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XMMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEbCKOM JIeITeIbHOCTH HAyYHO-NONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, ruIpoKcu, cosn). *JKEcTKoCTb BOIbI M CIOCOOBI
eé ycTpaHeHUs1.*

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzeneeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, cTpoeHue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

B3auMmozelicTBHe HaTpHUs C BOJOM.

OkpalluBaHUe JIaMEHW MOHAMU HaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA AJTIOMUHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PelneHue akcnepuMeHTabHbBIX 33/a4 10 TeMe «MeTaslibi».

BbruucieHust
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOpOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CienoBaTh IpaBUiaM 6€30MaCHOM paboThI B JJAGOPATOPUU ITPU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6OHBIX 3a/JaHUH U B ITpoLiecce
HCCJIel0BATENbCKOM J1eATeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHON KOHCY/IbTALUHU C T1e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B X)KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KM3HU 4YesioBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIOAeH,
OCHOBHBbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(B3v) [IpuposHbIe HCTOYHUKH YTJI€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6BACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHUSA BElleCTB U XUMUYECKUX

HedTh), MPOAYKTHI UX TepepabOTKH, UX POJIb B OBITY U peakIui B GBITY.

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALMIO O BIAUSHUHU
OCHOBBI 3K0JIOTUYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIEHHOCTH, CEJIbCKOT0 X0351CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalllel cpesbl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

Belects — [1J1K). YMeTb 0Ka3bIBaTh IEPBYIO IOMOLLb IPHU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
Posib XUMUM B pellIeHUH KOJIOTHYECKUX TPo6aeM.* [IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHHs € OIOpoi Ha HUHPOPMALHIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHBIX PECYPCOB, ABJSIOIINXCH y4eO6HO-MeTOJUIEeCKUMHU MaTeprataMu (My1bTUMeJUAHbIE TPOTrPaMMBbl, 3/1eKTPOHHBIE YYeOHUKH U 33Ja4HUKH, 3JIEKTPOHHbIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBbIE MPOrPaMMbl, KOJIJIEKIUU [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3YEMBIMU /151 OOYYEeHHs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

2-ii BapMaHT
TEMATHYECKOE IINTAHUPOBAHUE

BTopoit BapuaHT npuMepHOro TEMaTHYECKOTO TUIAHUPOBAHUSI HCHOJB3yeTcs, ecnu oOyuaromuecs ¢ 3[IP momydaror
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepuralia KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAaHUM B PA3JIMUHBIX YCIOBUSX (IEPEHOC 3HAHUM 1O aHAJIOTUH OT OOIIUX CBOMCTB Pa3IMUHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), YTO YBEJIMUYUBAET JOJIO CAMOCTOSITEIILHOCTH
00y4YaroImuXCcsl MPU U3YyYCHUN HOBBIX TEM.

CoOmromaercst  JOrMKa  M3y4eHHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOECHUE BEILIECTBA, BAXKHEHIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

N3MeHeHne mIaHupoBaHus 10 pa3jiesiaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHEe OCHOBHBIX BOMPOCOB HEOPTAaHMYECKOW XUMHUHU OCYIIECTBISIETCSA B 8 Kilacce, OOJbIlie BPEMEHHU BBIICIACTCS Ha
npuMeHeHue 3HaHui B 9 knacce. I3 9 knacca B 8- mepeHocsaTcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiun',
"DNeKTpoIUTHYECKAs TUCCOIHALNS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamie»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3[1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcsl HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs 1 OKpysKaroias cpeaa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMeEpax B pazaenax "Metamisl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- o0BeIMHEHNE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTIN4HiL; TeMa «Kucinopoay
u Tema «Bonopoa»);

- BbIIenieHue oTnebHbIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJiA KiacCU(UKALMK, HOMEHKIATypa, OOIIMe CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opmMyn Mo
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTHKyM» B KOHILIE IEPBOTO U BTOPOIO FOJI0OB OOYUECHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 roga oOy4deHust)

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboTh!

Paznen «IlepBoHavyasibHble XUMUYECKHE MTOHATHSY, 144

1. Xwumws — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpaIeHust ¢ HIM
TIeSITETBHOCTH YeJIOBEKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMIYECKIE TOHITHS, XUMUIECKUE
XHMHHA (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON ITOBAPEHHON COJII»

Paznen «lleproanyeckuii 3aKOH U eproUecKas cucrema Xxumuueckux nementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuny, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CCTEMa XUMHUYCCKHUX IIEMCHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelye npeIcTaBUTEIN HEOPraHHIECKUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopom»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpuroToBICeHHE PACTBOPOB C ONPEACICHHON
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacChl HEOPIAaHMYECKUX COSANHEHHI)

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Haszanus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HAaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX pa3/IeNioB Kypca § Kiiacca [Ipakrudeckas pabora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTrieckas TUCCOIUAIIN

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCJIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHrne aMmMuaka 1 n3ydeHHEe ero CBOHCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
IpakTrueckas paborta Nel2 «Pemenue sKkCrIepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontponbsHast pabora Ne7 «HemeTammsny

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHNEe MaTepHaa 1Mo
kypcy «Heopranudeckasi XUMusi»

3

KontponbsHas pabora Ne9 «toropas paboTa 3a Kypc HCOPraHUIECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

IIpumMepHbIe TEMBI,
pacKpbIBaOUIUe JTaHHBIA
pa3zes NporpaMmsl,

H KOJIM4eCTBO YacoB,
O0TBOIMMOE HA X U3YUYeHHe

OcHoBHOe coep:kaHue

OCHOBHBIE BUBI 1€ATEILHOCTH
odyuarommxcst

Pasgen 1.IlepBoHavyaiabHbIe XUMAYeCKHe MOHATHs (14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

*XuMusg B cucTeMe Hayk. Pojib XMMHM B JKH3HHU
yesnoBeka.* Tesa u BemecrBa. Pusnyeckre CcBOHCTBA
BeulecTB. [IpaBmia  Ge3omacHoro  obpalleHHs  C
BellleCTBAaMM W J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BellecTBa U Cnoco6bl  pasjesieHUss cMecei.
*[loHsATHE O MeTO/aX NO3HAHUA B XUMUU.*
JleMoHCTpauumn
1. JlabopaTopHOe 060pyI0BaHUE.

2. PaznuyHble BUAbl XUMUYECKON OCy bl 3. 06pa3iibl
BELIECTB.

4. Cnoco6nI pasfesieHus cMecel (pubTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIE ONbITHI:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH € TOMOILBIO MAarHUTA.
[IpakTHYeckue paboThI:

Ne 1. JlJaGopaTopHOe 060pyZOBaHHE U TPHUEMBI 06palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

CMeCH.

PackpbIBaThb CMbIC/I U3yYaEMBIX MIOHSATHH C IOMOILIbIO NTeJjarora.

PackpbIBaTb poJib XUMUHU B IPUPO/E U XKU3HHU YEJIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh pu3nvecKre U XMUMUYECKUE SIBJIEHUs C OIIOPOH Ha ONpeJiesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MpaBUJIaM OJb30BAHUS XUMHUYECKOU MOCY[0 U J1JaGopaTOPHBIM 060PY/I0BaHUEM, A
TaKXKe NpaBUJaM o6pallleHUs C XUMUYeCKHUMHU Bellle-CTBAMH B COOTBETCTBUH C
HWHCTPYKLMAMH 110 BBIIOJHEHHUIO IPaKTUYECKUX PpaboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBaTh U MIPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BelleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHueM IJ1aHa PaboThl.

Hcnosnb30BaTh NpU BLINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpoIiecce UCC/Iel0BaTeIbCKOH
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IeJarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3y4eHHbIH NOHATUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BemnrecTBa
U XUMHYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMHUYECKHe 3JIeMEeHThl. 3HAKU
(cMMBOJIBI)  XMMHYECKUX OTHOCHUTE/IbHAS
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ popmysna.  BajeHTHOocTb ~— aTOMOB
XMMHYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulectB.*  OTHOCHTeJBHAass  MoOJIeKyJisipHas  Macca.

MaccoBast j0J151 XUMUYeCKOI'0 3JIEMEHTa B COeAMHEHUH.
dusnyeckue M XUMHUYECKHe SIBJIeHHUs. XUMHUYecKas

peaklus ¥ eé NPU3HAKH. YpaBHEHHUS XUMHUYECKUX peaKLUH.

3aKOH COXpaHeHHsI Macchl BellecTB THUINBI XUMHYECKHX

peaknui (coeAnHEHUE, pa3yioKeHHe, 3aMellleHHe, 0OMeH ).
*M. B. IOMOHOCOB — y4E€HBIA-3HIMKIONEAUCT.*

JeMoncTpauuu

dusuveckure siBJIeHUs (pacTUpaHUe caxapa B CTYIIKe,
KHUIIeHHe U KOHJIeHCaLus BOJbI U T. A1.).

XuMudeckue siBleHus (ropeHHe CBeYH, pas3iokeHue
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTBI C XJI0PUA0M
6apus,

pasJyioxkeHue rufpokcuia Mmeau(ll), B3aumogeiicteue

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibI I03HAHHUS (B TOM 4YHCJe HAab/II0eHuE,
MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLy MBICJIUTENbHOH J1eTeJIbHOCTH
(cpaBHeHUE, KJIaccUbUKALNA) AJIsT U3YYEHUs BELeCTB M XMMHUYECKHUX PeaKIUii c onopoi Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMBbIX MIOHATHHI U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS IPH ONMUCAHUU
CBOWCTB BeIeCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIE CI10Ba.

PazsimuaTh Gu3NYeCKHe U XUMUYECKHE SIBJI€HUS], 06BSCHATD UX CYLIHOCTb C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHUs U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEaKIUH, YCI0BUS UX NPOTEKaHUs.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKH 3pEHHUsI aTOMHO-
MOJIEKYJISIPHOTO YY€HUS C UCN0JIb30BAaHNEM BU3yaIbHON OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YUCIY U COCTaBY pearupyrouiux 1
06pa3yroLIUXCs BEIIECTB) C ONIOPOM Ha CXEMBI.

CocTaBasATb GOPMYyJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD 10
dopMysiaM BeleCTB C ONOPOU Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaTh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH Ha a/ITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM M0JIb30BAHUS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyI0BaHHEM, A
TaK)Ke MpaBUJIaM 0OpallleHHs C BellleCTBAMU B COOTBETCTBUU C MHCTPYKIUAMH I10 BBITIOJTHEHHIO
JIabOpaTOPHBIX XMMUYECKHX OIBITOB I10/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPy XMMUYEeCKOT0 COJIepP>KaHus1, ClIpa-BoY-Hble
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»KeJie3a C cepoy, B3aMMO/IeHCTBHE JKeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAaHEHHsI MacChl.

JlaGopaTopHble M IPaKTHYECKHE PA0OTHI

JlabopaTopHBIE OMBITHI:

[Ipumepsl pU3NIECKUX SIBJIEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJA).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IIpOKaJMBaHHEe MeJHOU
IPOBOJIOKH, B3aUMOJeHCTBHE MeJia C KUCOTOH).
Mogeiu aTOMOB U MOJIEKY L.

[Ipaktuueckas padora Ne3. [IpusHaku mpoTekaHust
XUMHYECKHX PEeaKIHi.

BbluncneHus

— OTHOCHUTEJIbHOM MOJIEKY/IIPHOW MacChl BELECTB;

— MAaccoOBOH J10JTM XMUMUYECKOT'0 3JIeEMeHTa 1o GpopmyJie
CcoeJIMHEeHMUs

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBO/CTBOM I1eJjarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLIEHUS B XuMuH (34)

KosinyectBo BemectBa. Mosib. MoJisipHass Macca. 3aKoH
ABoraipo. MoJisipHbIi 06'b€M ra30B. PacyeThl 1o XUMUUECKOH
¢dopmyuJie. PacueTbl MaccoBoO# 10/ XHMUUECKOT0 3/IeMEeHTa B
COeJJMHEeHUM, KOJIMYeCTBa BeLIeCTBA, MOJIAPHOW Macchl
PacuéTbl 10 XMUMUYECKUM YPaBHEHUSIM.

JleMoHCcTpanus:

- 06pasLbl BellleCTB KOJIMYECTBOM OZUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XUMHUYECKOMY YPaBHEHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKEe U3YyYCHHbIE
3aKOHbI U TEOPHUHU AJId pelleHUuA paC‘-IéTHI:IX 3aja4 C IOMOLIbIO Imegarora.

BBIYHC/IATE MOJIAPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyEThl IO ypaBHEHHUSAM XUMHUYECKUX PeaKIMi C 0opoil Ha o6pasel, aIrOpUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEéMa, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMY, Macce peareHTOB HJIM IPOAYKTOB PEeaKLUH.

BbicTpauBaTh pa3BEPHYThIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOPMALMIO U3
y4e6GHMKa 1 CIPaBOYHBIX MaTEPHaJIOB, PAMOTHO UCHOJIb30BATh U3Y4eHHbIH TOHATHHHBIN
anmapar Kypca XMMHH C IOMOLIbIO [Tefiarora.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoaudeckas cucreMa XuMu4eckux 3jiemeHToB /I. U. MeHjesieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CTpoeHue aToma.
IMepuoauueckuii 3aKoH 1
Ilepuonnueckas cucrema
XHMHYECKHX 3JIEMEHTOB
JI. U. MenneneeBa. (7 4)

[lepBble
3jieMeHTOB. [loHATHE O rpynnax CxXOJHbIX 3JIEMEHTOB

IMONBITKU Knaccucl)nxaunn XUMHUYECKUX

(U.[eJIO‘-IHbIe W 1EeJIOYHO3€eMeJIbHbIe MeTaJlJibl, I'aJIOT€HBbI,

WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPA3YIOT

aMQoTepHbIe OKCUIbI U TUAPOKCUBL*

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
XUMUYECKHUX 3JIEMEHTOB JI. 1. Mengeneena.
KopoTkonepuonnass U *AajuHHONepUOAHAs®  (OPMBI

PackpbIBaTb CMbIC/ IEPUOAMYECKOI0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHMMAaTb CyLeCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHX 3J1EMEHTOB
(M3MeHeHHe paJjUyCcOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOM CHUCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIHLL.

YcTaHaB/IMBaTh CBS3b MEX/Y [10JI0KEHUEM 3JIEMEHTA B IEPUOJJUIECKON CUCTEME U CTPOEHUEM
ero atoma (cocTaB Y 3apsi/ s1/1pa, o61liee YHUC/I0 3JTEKTPOHOB U pacnpe/ieJieHUe UX 10
3JIEKTPOHHBIM CJIOSIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/IEMEHTOB U UX COeJMHEHUH 10 rpynnaM 1
nepuojam [leproaryecKoi cucTeMBI C IOMOLLBIO NTejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

I W

3JIEMEHTa Ino ero

CHCTEMbI MeHpeneeBa. XapakTepucTHKa

XUMHYECKOT0 MOJIOXKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHzesneeBa.

pazuyca
MeTa/lJIn4yeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKHUX 3JIEMEHTOB,
HeMeTa/UTMYeCKUX CBOWCTB IO TpynmnaM M IepHojaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CHUCTEeMbl XUMHWYECKUX 3JIEMEHTOB AJId PA3BUTHA HAYKU U

npakTuku. [. U. MeHpeneeB — y4EHBIN U FpaXKAaHUH.*
JdeMoncTpauuu

KopoTkonepuoaHas v JyiMHHONIEpHUOAHAsA GOPMbI
[lepuoanyecKoi cUCTEMbBI XUMUYECKUX 3/IEMEHTOB

. U. MeHngeseeBa.

O3HakoMJIeHHEe C 06pa3laMu MeTaJIJIOB U HEMETAJLJIOB.

JlaGopaTopHble M IpaKTHYEeCKHE PAGOTHI
JlabopaTOpPHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1ieJioyei

XapaKTepH30BaTb XMMHUYECKHE 3JIeMEeHThI IepPBbIX TPEX NepHUOA0B, Kalus, KaJbLUs 0 UX
noJioxkeHuto B [lepuoguyeckoii cucreme /l. U. Meneneena.

CnenoBaThb npaBusiaM 6e30MacHOi paboTel B 1aGOpaTOPUH NPH UCNOIb30BAHUHY XUMHYECKOH
nocyApl ¥ 060pyj0BaHUA M0/, KOHTPOJIEM Ile/jarora.

BbicTparBaTh pa3BépHyThble NMCbMEeHHbIe U YCTHbIe OTBEThI C OITOPOM Ha UHPOPMaLIUIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIN MOHATUHHbINA
anmapar Kypca XMMHU 110CJle CTPYKTYPHUPOBAaHUS MaTepHuaJia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBINOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI y4eOHUKA IOC/Ie
CTPYKTYPHUPOBaHUS MaTepHaa, ClipaBoYHble MaTepuaJbl ([lepuoguyeckyto cucteMy
XUMHUYeCKuX 371eMeHTOoB /I. . MeHpe/ieeBa, Tabinily pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUU PsIJL HAPSIKEHUHM METaJJIOB).

Hcnosib30BaTh NpU BbINOJHEHUH YYeOHBIX 33/IaHUN U B IPOLieCcCe UCCIe0BaATENbCKON
JlesITeJIbHOCTH HAayYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa MoJ PyKOBOJCTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
Xumuuyeckas CBs3b.
OKHCIUTETBHO-
BOCCTAHOBHUTEJIbHBIE PeaKIUH

(8 1)

Xumuueckas cBsi3b. KoBaneHTHas (MOAPHAS M HEMOJISPHAs)

CBA3b.  *DJIEKTPOOTPUIATEIFHOCTh aTOMOB  XMMHYCCKHX
aeMeHTOB.* MoHHas cBA3b. *TWIBl  KPHUCTAUIMYECKUX
pereTok.*

CreneHb OKHCJIEHUS]. OKHCJIUTENBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. HpOL[eCCbI OKHCJIEHHUA U
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJH.

JdeMoHcTpanuu
OKHUCITUTEIbHO-BOCCTAHOBUTEINILHBIE PEAKLIUH: TOPEHHE,
peaxuuy pas3sioKeHus, COeJMHEHHS

PackpbIBaTh CMBICI H3y4aeMBbIX MMOHATHIA O] PYKOBOJACTBOM IEIarora.

Onpenensats BUJ XUMAYECKOW CBSI3U B COCMHEHUH C UCTIOIh30BAHUEM CXEM.

OmnpenensTh CTENeHb OKUCIICHUS] XUMHIECKOT0 JIeMEHTa M0 popMyJie ero COeTMHEHNs C
HCTIOJIb30BAHUEM AITOPUTMA.

OmnpenensTs 3IeMEHT (BEMIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITD.

OOBSCHATH CYIIHOCTH MPOIIECCOB OKUCICHHS M BOCCTAHOBIICHUSL.

CocCTaBIIsATh IEKTPOHHBIH OanaHC ¢ yIETOM YHCIIa OTAAHHBIX U IPUHSTHIX JIEKTPOHOB.

CoCTaBIsATh YpaBHEHUE OKHCIHUTEIFHO-BOCCTAHOBUTEIBHOM PEAKIIUK MO AITOPUTMY pa3dopa
OKHCITUTENIbHO-BOCCTAHOBHUTEIBHOW PEaKIHu.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe6HbIX 33}13.HI/II‘/’I TEKCThI y‘{BGHMKa I10CJIC CprKTypI/lpOBaHI/lﬂ

Marepualia, CipaBO4YHbIC MaTCpHaJIbl (HepI/IO,I[I/I‘IeCKyIO CUCTEMY XUMHYICCKUX 3JICMCHTOB I[ .
MeH/:[eJIeeBa, Ta6JII/IIIy PAaCcTBOPUMOCTH KUCJIIOT, OCHOBAHUHU U COJICH B BOJC, BHBKTPOXI/IMI/I‘IQCKI/Iﬁ pan

HaIpsDKeHUH METaJIoB)
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PasgeJ 2. BaxHeiilne npeAcTaBuTe/ 1M HEOPraHMYECKUX BenecTs (35 1)

Tema 6. Kuciiopoa. Boxopon.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue

KHCJOpoJa B MNpUpoje, OGU3MYECKHE M XUMHUYECKHE
cBo¥icTBa. Peakuyy ropeHus MPOCTHIX U CI0XKHBIX BEIECTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakuuu.* IJK30- U
3H/I0TEpMUYECKHE peakuuy, *TepMOXUMHYECKHE
ypaBHeHus.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
KHCIOpoJa B JabopaTopud U
KHMC/I0pOJa. KpYyroBOpOT KHC/I0poja B

npupoze. ToiuBo: yrojb U MeTaH. 3arpA3HeHue BO34yxa,

HNPOMBIIIJIEHHOCTH.
NpUMeHeHue

yCUJIEHHUE TapHUKOBOT0 3¢ PeKTa, pa3pylieHne 030HOBOTO
c10s1.

BoJiopos — 3/ieMeHT ¥ IPOCTOe BelecTBO. HaxoxjeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA
B3aUMOJIEUCTBUS C

(Ha npumepe HeMeTa//laMU U

OKCHJaMU MeTaJlJIoB), MpUMEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHATHe o0 KUcaoTax KucaoTe! u conu.

JdeMoncTpauuu

BsanmogeiictBue ¢pocdopa, cepbl U xesie3a C KUCJIOPOAOM
(BO3MOXHO MCIOJIb30BAHHUE BU/E0O0TBITORB).
OnpefeneHue coiepaHusl KUCI0PO/a B BO3/yXe.
OnBITHI, IeMOHCTPUPYIOLIYE YCI0BUS BOSHUKHOBEHUS U
npeKpalleHHs TOPeHHUsl.

JlaGopaTopHble U MpaKTHYECKHE PAGOThI

JlabopaTOpHBIY OMNBIT:

O3HakoMJIeHHe c 06pa3liaMi OKCHU/IOB.

[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCA0POAQ, U3yYeHHE ero CBOUCTB.
[Ipaktuueckas padota NeS. [TomydeHre Bogopoaa 1 u3ydeHne
€ro CBOMCTB.

Boruuciaenns
— MOJIEKYJIAPHOM MacChl KMCI0pPO/ia U 030Ha Ha
OCHOBAaHHWH aTOMHOM MacChl XHMHUY€CKOI0 3JIeMeHTa

PackpbIBaTh CMBIC/ M3y4aeMbIX NOHATHUI U IPUMEHATb 3TH NOHATUSA IPYU ONMCAaHUU CBOMCTB
BellleCTB U UX NpeBpalleH!H C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHIIE.

XapakTepHu30BaTh (OMUCBIBATh)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuchb
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOUCTBA KUCI0PO/a, CIIOCOOBI €ro MOTYYEHHUS,
NpUMeHeHHe U 3HaueHHe B IPUPOo/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakKlMy ropeHusl U MeJlJIeHHOI'0 OKMCJIEeHU C IpeiBapUTeIbHBIM 06Cy¥/AeHUeM
napaMeTpoOB CpaBHEHUS.

Co6upaTh NpuUGOPHI AJIs MOJyYeHHs KUCJA0Poia (BbITECHEHHEM BOJIbl M BO3/1yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJIOPOJ, OJ KOHTPOJIEM Ilefarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIUKY [JIJI1 COCTaBJIeHHsI GOPMY.JI BELeCTB, MOJIEKYISPHbIX
yPaBHEHHMH XUMHUYeCKHUX peaKLui C yuacTHeM KUCJI0POJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThl B Ja60PaTOPUU NMPH UCII0JIb30BAHUN XMMUYECKOH
nocyzibl 1 060py10BaHUs 110/, KOHTPOJIEM NIelarora, a Tak»e IpaBUiaM 06palleHus ¢
rOPIOYUMH BeleCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOJUTD
HabJI1I0/leHus, e/1aTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Ile/iarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3aJaHUH U B IPOLIeCCe UCCIe[0BaTeIbCKOM
JleTeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa noJ pyKOBOACTBOM llefarora.

BricTpanBaTh pa3BépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha MHPOPMALMIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCI0JIb30BaTh M3y4YeHHbIN NOHATUWHBIN aNnapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsbl.
IouATHE 06 OCHOBAHUAX

Boga. Ee cocraB. CtpoeHue. Mosiekysibl. *®usnyeckue
CBOWCTBA BOJbl. Bojia kKak pacTtBopuTesb.* PacTBOpHIL

PaCKpblBaTb CMBICJI U3yYaeMbIX MOHSATUHN U NMPHUMEHATDb 3TU NOHATHUA NIPHU OITUCAHUU CBOMCTB
BelleCTB U UX npeBpaLueHuﬁ C [IOMOLIbIO ITeaarora.
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(54)

*[loHsATHE O PaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX pacTBopax.* MaccoBas
JloJIs1  BelllecTBA B pacTBope. PacyeT MaccoBoil josu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYecKkue CBOMCTBA BOAbI (pa3/ioiKeHHe, peaKLUHU C
HaTpHUEM, OKCUJOM KaJblus, okcuoM cepbllV [IoHsTHE 06
OCHOBaHHUSIX.
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

Posip pacTBOpOB B mnpupoje U B KHU3HHU
YyeJslOBeKa.

JemoHcTpanuu

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aHMO/I€CTBHE BOJBI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUCIIOT U Lies04el ¢ IOMOLIbI0
WHJUKATOPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpese/EHHOU
MaccoBOH Jl0J1ell pacCTBOPEHHOTIO BellecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C OTOPOH Ha IIJIaH U CXEMY.

CoCTaBJIITh YpaBHEHUSI XUMHUECKUX PEAKIMH C yYaCTHEM BOJBI C OIOPOM Ha CXEMY.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NPUPOJHBIX BOJ,
Crnoco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ| OT 3arpsA3HeHuUs 1oce
npe/iBapUTENbHOTIO CTPYKTYPUPOBaHUA MaTepHaa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ1I0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Ie/iarora, ¢ UCI0JIb30BaHUEM KJIUILIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUU NMPH UCNOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUA M0/, KOHTPOJIEM IleJiarora.

[IpoBOANTD BBIYKMCIEHUS C TPUMEHEHUEM MOHSTHS «MaccoBasi [10Jis Bell[eCTBa B PacCTBOpe» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yYeOHBIX 3alaHUH U B IPOLecce UCCIe0BaTeNlbCKON
JleATeJIbHOCTH Hay4HO-MONYJ/IIPHYIO0 INTEPATyPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOCTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4yeOHUKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BATh U3y4YEHHbIH NOHATHHHBIH
amnmapar Kypca XMMHH 110CJle IpeiBapUTebHOT0 CTPYKTYPHUPOBAaHUSA MaTepHaJa.

Tema 8. Js1eKTpoaUTHYECKAS
Auccouanus. XuMudecKue
peakuuu B pacTBOpax

(54)

Teopust 3EKTPOIUTHUECKON JIUCCOLUAITNH.

DnekTponuTHYecKas JTIUCCOITUALTHS. DNEeKTPONUTHI u
HEdJIEKTPOJIUTHL. KaTHOHBL, aHMOHBL. *MeXaHN3M TUCCOIUAINN
BEIIECTB C Pa3IMYHBIMU BUJIAMH XUMHUYECKO# cBs3h. [loHsATHE
ocTeneHu aucconnanu.* CHibHBIE U cIa0bIe SIEKTPOIUTEL.
Peakiun nonHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PEAKIUi
HOHHOTO 0OMeHa 710 KoHIa. [1oiHbIe U cOKpalEHHBIE HOHHBIE
XUMHYECKHEe CBOMCTBA  KHCIOT,

YpaBHEHUSI  peakUui.

OCHOBaHHII H CcOJed B CBeTe MpeACTaBIeHHH 00

9NIEKTPONUTHYECKOH ucconpaniy. KadecTBeHHBIE peaKIny Ha
KaTHOHBl W aHHOHBL: MOHBI XJIOPUIA-, OpPOMHA-, HOAHUI-,
cynbdar-, kapOoHAT-, CHINKAT-, hocdaT- aHHOHBI;, THIPOKCH-
WOHBI; KaTHOHbI aMMOHHS, MAarHHs, KajblUs, aTIOMHHHS,
xene3a (2+) u (3+), memu (2+), UMHKA, TPUCYTCTBYIOIINE B

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3yYaeMBIX MIOHATHH, @ TAK)Ke CMBIC/ TEOPHUH 3JIEKTPOJIUTHYECKOH
JIMCCOLIMALIMH C OTIOPOY HA CXEMBI.

O6bACHATD NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IOMOILbIO TTe/jarora.
CocTaBJATb ypPaBHEHUS JUCCOLMALIMHU KUCJIOT, LeJI04Yel U COJIeH, MOJIHbIE U COKpAILEHHbIE
HMOHHbIE yPaBHEHUS XUMUYECKUX PeaKL Ui HOHHOT0 0OMeHa.

[11aHMPOBATDb U OCYLIECTBJSATD HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI, NPOBOAUTD
HabJ1I0/ieHus, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepUMEHTa Moc/Ie NpeiBapUTeNTbHON
paboThI.

CnefoBaTh NpaBUJaM 6e30MacHOMN paboThl B 1a60paTOPUKM P UCIO0JIb30BaHUM XUMUYECKOMN
NoCyZAbl M 060pyJ0BaHU M0/, KOHTPOJIEM Ilejiarora.

[Tpou3BOJUTb BEIYUCIEHUS 10 XHMUYECKUM YPABHEHUSIM.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4e6HUKa U CIPaBOYHBIX MaTePHUAJIOB, FPAaMOTHO UCII0JIb30BaTh U3yYeHHbIH NOHATHIHBIN
amnmapar Kypca XMMHH 110CJIe TPeiBapUTebHOr0 CTPYKTYPHUPOBAHUSA MaTepHaJa.

HWcnosib30BaTh NpHY BHINIOJIHEHUH YUe6HBIX 33/JaHUH U B ITpoOLlecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPy XMMHUUECKOTr'0 COZeP>KaHUs, ClIPaBOYHbIE
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JleMoOHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIXKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, UIJIIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peaknui HOHHOT0 06MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopaTOpHBIH OMBIT:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HaTpUs U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TU/APOKCHU/IOM KaJIUs U COJITHOM KHCIOTOM.
BerunciieHusa

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C NIefjaroroM

Tema 9. OCHOBHbI€E KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanusa HeopraHU4eckux coeJMHEHUH.

Okcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHbIE, aMdoTepHbIe, Hecoeobpasyolye Ha
npuMepe okcuza yriaepoga |l u okenga asora I1*),
HOoMeHKJIaTypa *[loslyyeHre* M XuMUYeCKHe CBOHCTBA
OKCH/I0B (B3aUMO/ieHCTBHE C BOJOH, KUCIO0TaMH,
11e/1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es049u U
HepacTBOpPHMbIe OCHOBAHMUSA), HOMEHKJIATypa, GU3ndecKue
Y XMMHUYeCKHUe CBOUCTBA (B3aUMOJEUCTBUE C OKCHAMU
HeMeTaJ/IOB, KUCIOTAMH, COJIIMU), *CIIOCOGBI OJTyYyeHHs.*
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKIATYpa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMO/JIEICTBUE C
MeTaJ/lJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSMH,
COJIIMM Ha IPUMeDpe COJITHON U CepHOM KUCJIOT),
*crnoco6bl nosydeHus.* Ps; akTHBHOCTH METAJJIOB.

Couu (cpeziHMe): HOMEHKJIATypPa, CIOCO6HI MOTyYeHuS,
B3aMMO/IeHCTBHE CoJIel C MeTaJlJIaMU, KUCJIOTaMHU,
11eJ109aMH U COJISIMU.

['eHeTHYecKasi CBSI3b MEXK/Y KJIaCCAMU HEOPraHUY€eCKUX
coeauHeHuH. ['eHeTHYeckue psaabl. [loHsATHE 06
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMMHMSA): XMMHY€ECKHe CBOMCTBA B3aUMO/IeCTBHUE C
KHUCJIOTaMH U 11[eJI0YaMH, PasJioxKeHHe IPU HarpeBaHUU.*

JeMoncTpauuu

06pas1bl HeOpraHU4ecKUX BellleCTB Pa3/IM4HbIX KJIaCcCOB.
B3anMogelicTBUe pacTBOpa CepHOM KUCIOTBI C OKCHJIOM
meau(ID).
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OmpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COSANHEHHH 110 MAbI0Hy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEMHEHUII Ha OCHOBE
OTIpe/IENEHNs].

Cocrasiienne HopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHI U Ha3bIBaHUE UX I10
MEXIyHapOIHO! U TPUBUAIBEHOI HOMEHKIJIATYpe C NCIIOIb30BAHUEM OINPEIEICHNS U TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunupoBanne n3yqaeMbIX BEIIECTB [0 COCTaBY U CE0LCHEAM C ONIOPOH Ha OTpeeIeHH,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocraBieHne TabIUIbI TEHETHIECKUX PSIJIOB M CXeMBI «I eHeTndecKast B3auMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTAaHWIECKHUX COSIMHEHMIN 0] PYKOBOACTBOM IeIarora.

[Tporuo3upoBaHue CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB H3YUSHHBIX KJIACCOB,
IPYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXeMbl «I eHeTuueckast B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHU) MOl pyKOBOJICTBOM IeJlarora.

CocraBieHre MOJIEKYJISIPHBIX YPAaBHEHUH peakLuil, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOWCTBA
U3YYEHHBIX KITACCOB U CNOCOObI NOJIyYeHUs BEIECTB N3yIEeHHBIX KIaCCOB, TPYII, a TAKXKe
MOATBEP>KAAIONIIX TE€HETHUECKYTO B3aHMOCBSI3b MEX/Iy HUMH, C OTIOPOif Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEIHHOMN OIOPHI.

CocTaBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUii 10 CXeMaM C NMPeABapUTENbHBIM 00CYKICHUEM
BBIOOpa pearupyIoNix BEIIeCTB.

Beruncnenue 1o ypaBHeHUSIM XUMHYECKHX Peaklnii KoaudecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB WK MPOIYKTOB PEAKLUH 10 aITOPUTMY.

[InanupoBaHue U OCYIIECTBIEHHE Ha MPAKTHKE XUMUUECKOT'0 3KCIIEpUMEHTA U HAaOII0IeHHS IO
PYKOBOJICTBOM YUHTEIISL.

DopmynrpoBaHUE BBIBOIOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIF30BAaHNEM OIIOPHBIX CIIOB.
DopmynrpoBaHUE C MOMOIIBIO MEarora U BEITOJIHEHNE IIPaBHI Oe30macHoi paboTH B 1abopaTopun
TP UCTIONB30BAHUN XMMUUECKOH TIOCYIBI 1 000pYHOBAHHSI.

Vcnonp3oBaHue MpH BHIMOJTHEHUH Y4eOHBIX 3a/IaHUI U B IPOLIECCE HCCIISI0BATENILCKOM IS TENbHOCTH
Hay4YHO-TIOIYJIIPHOM TUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPChI
HHTepHeTa, ocylecTBIeHne BbIOOpa 1101 pyKOBOACTBOM HACTaBHUKA.




Peaknus HeHTpanusauum. BeicTpanBanue pa3BEPHYTHIX IIMCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha HHPOPMAIHIO U3
BbITecHeHue 0HOr0 MeTaslJ1a APYTUM U3 pacTBOpa COJIU. y4eOHHKA 1 CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHOE MCIOIB30BaHHE N3YyIEHHOTO IIOHATHITHOTO

JIaﬁopaToprle M IPaKTHYeCKHe paﬁOTbI arrapara Kypca XuMHUHU € UCIIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

JlabopaTopHBIE ONBITHI:

BsanmogeiicTBre KUC/IOT C MeTalJIaMu.

[TosrydeHre HepacTBOPUMBIX OCHOBAaHHM.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuzaa meu(1l) npu HarpeBaHuu.
[IpakTHyeckas pabora:

Ne 7. PelieHue aKcliepMMeHTaJIbHBIX 33/a4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOPTAaHUYECKUX COeJJMHEHU».

BbluncneHus
— M0 YPaBHEHHUSM XMMUYECKUX PEAKIUN

Pa3nen 3. BemecTBO M XMMHYeCKHe peakuuu, 44

Tema 10. Xumuueckue *TIOHATHE O CKOPOCTH XMMHUeckoil peakimu. daxtops, | PACKPBIBATH CMBICI U3y4aeMbIX IIOHATUN U IPUMEHSTS STH HOHATHS [PH ONHCAHUH CBOHCTB BEILECTB H

peakuuu. OCHOBHBIE UX IPEBpaIleHUH.

3aKOHOMEPHOCTH XUMHYECKUX KrnaccugunupoBats XUMHYECKHE PEAKIIUH IO Pa3IMYHBIM ITPU3HAKAM.

peaxumii (44) Y cTaHaBNIMBaTH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH PEaKIMU OT Pa3INIHBIX (PaKTOpOB IOX

PYKOBOJCTBOM YUHTEIIA.

Housirne o xummdeckoM  paBHoBecuH.  CMCIICHHE [[porHo3HpOBATE BO3MOXKHOCTH MPOTEKAHHS XHMHYECKHX MPEBPAIICHHI B Pa3THYHBIX YCIOBUAX MTOCITE

XMMHYECKOTO paBHOBecusi. DakToOphl, BIMAIOIINE HA | MPeIBapUTENbHOI paboTHL

CKOPOCTh XMMHUYECKOH PEAKIMH U MOJIOKEHNE XUMUYECKOTO Dnpenensats okucauTens 1 BoccranoButens B OBP.

CocTaBisTh ANIEKTPOHHBIHN OalaHC peakIUH.

[Ipon3BOANTH BBIYMCICHUS [10 XUMUUECKUM YPABHEHUSAM 10 aJrOPUTMY.

BrIcTpanBaTh pa3BEPHYTHIC MMCEMEHHbIE H YCTHBIE OTBETHI C OMOPOi Ha MH(POPMALHUIO U3 yueOHHKA U
CHPaBOYHBIX MaTepUAJIOB, IPAMOTHO HCIIOIb30BaTh N3yUCHHBIN MOHATUIHBIN annapaT Kypca XUMUU
1ocje NpeiBapUTEeNIbHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonp30Bath pH BEITTOTHEHNH Y4eOHBIX 3aJaHUI U B IIPOIIECCE UCCIIEIOBATENBCKOMN IESATETbHOCTH
HAYYHO-TIOYJSIPHYIO JINTEPATYPY XUMHUYECKOTO COJIEP KaHUsI, CIIPABOYHBIE MAaTEPHAJIBI, PECYPChI
WuTepHeTa mociie KOHCYIIBTAIAU C IEIarOrOM.

PacKpBIBaTh CMBICT H3Y9aeMbIX TIOHATHH, 8 TAKKE CMBICT TEOPHH 3JIEKTPOIATHYECKOH THCCOLUAIINH C
OINOpOY Ha CXEMBI.

DOBACHATH IPHYUHBI ITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO Mearora.

CocTaBiATh ypaBHEHUs JUCCOLUALNY KUCIIOT, IIEN0Yei U coleil, IONHbIe U COKpaLIEHHbIE HOHHbIE
ypaBHEHUs XMMUYECKUX peakui HOHHOTO 0OMeHa.

[LTaHupOBATh M OCYIIECTBIIATH Ha IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI, TPOBOIUTEH HAOIOICHHS,
JIeNaTh BBIBOJIBI TI0 pe3yJIbTaTaM dKCIIEPUMEHTA MTOCIIe TPEIBAPUTENLHON paboThI.

CrnenoBars npaBmiiam 6e30macHOi paboThI B TaOOPATOPUH MPH UCIIOIH30BAHIH XUMHUYECKOM MOCYIBI 1
000pyI0BaHHS IO KOHTPOJIEM IIEAarora.

[ Ipon3BOANTH BEIYMCICHUS 10 XUMHUUECKUM yPaBHEHUSAM.

BJIMAIOIUE HA CKOPOCTH XUMUYCCKOM pe€aKkuuu. [TonsTne o
TOMOT'€HHBIX MW TCTCPOrCHHBIX pCaKIUAX. Tlonsite 06
06paTI/IMI)IX u HCO6paTI/IMI:IX XUMHYCCKUX  pECaKIUIX.

PpaBHOBECHUA. Knaccm])mcaunﬂ XUMHUYCCKUX peakunﬁ o
PasHbIM OCHOBaHHUAM.*
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BrIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONTOPO Ha MHPOPMANHUIO U3 ydeOHHUKA 1
CIIPaBOYHBIX MaTepPHAJIOB, TPAMOTHO HCIIOIb30BaTh N3YIEHHBII MOHATHHHEII ammapar Kypca XUMAN
1ocje IpeIBapUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHuana.

Vcrionp30BaTh MpH BEITIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENbCKON eI TETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPY XUMHUECKOTO COAEPKaHUsI, CIIPAaBOUYHBIE MATEPHAIIbI, PECYPCHI
HHTtepHeTa nocie KOHCYIbTAlUH C TIE1aroroM

9 KJIACC

(2 4 B HEmeMO, Bcero 68 u)

IIpumepHbIe TEMBI,
pacKpbIBaloIye JaHHbIH
pasjies NporpamMmel,

U KOJIN4eCTBO YaCOB,
OTBO/IMMOE HA UX H3YyYeHHe

OcHoOBHOe coaep:kaHue

OcHoOBHBIE BU/IBI 1eATEJILHOCTH
odyuaoumxcst

Paspen 1. BemecTBo 1 XUuMHU4eckHue peakuus (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. 1I. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAUINIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS.*

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Mozesii KpUCTA/I/IMYeCKUX PEeIIETOK HEOPraHU4eCKUX
BelleCTB.

2. KopotkoneprnoaHas 1 JIMHHONIEPHOAHAS (HOPMBI
[Nepromueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, KaJIus U KaJbLUs 110 UX
noJioxkeHuto B [lepuoguueckoii cucteme /l. 1. MeHiesieeBa ¢ 0Opoii Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BelljeCTBa U3y4eHHbIX K/JaCCOB C OIIOPOH Ha
cxeMy, TabJIUILy pacTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEL|eCTB pa3/IMYHbIX KJIAaCCOB, NOATBEPKJATh
CBOMCTBA NpUMepaMH MOJIEKYIIPHBIX ypaBHEHUH XUMHAYeCKHX PeaKLUi ¢ OIOpoH Ha CxeMy.
OnpezenaTb BUJ XUMHUYECKOH CBSI3U U TUI KPUCTAJLIMYECKOH PeIlEéTKH BelleCcTBa C OOPOM Ha

cxemy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs TN0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyTble NIMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaIMIO U3 y4ebHMKa U CIIPAaBOYHBIX MaTEPHaJIOB, F[PAMOTHO MCI0JIb30BaTh U3y4eHHbIH
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepHasel, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Iefarora.

PackpsIBaTh CMBICT TEOPHH TEKTPOIUTHIECCKOH Aucconnanu. OOBsICHAT IPHINHBI

JIEKTPONIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocCTaBJIATh YpaBHEHUS TUCCOLMAIMU KUCIIOT U ILEJI0UEH, IIOIHbIE U COKPAIICHHbIE XUMUYECKUE

YpaBHEHUS] XUMHYECKUX PEAKIMii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX coeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepHuCTHUKa
XHUMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHHS] AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /ISt HUX
cTeneHH okucaeHus. CTpoeHre U GU3UYECKHe CBOMCTBA
MPOCTHIX BELeCTB — rajoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xsopa (B3auMo/ieiCTBHE C MeTaJlJIaMH,
HeMeTaJ/UIaMH - BOJIOPOZ,OM M KHCJIOPOJOM, *1esiouaMmu™).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONCTBA,
*nosiydeHre*, npruMeHeHue. KayecTBeHHbIE peaKIiuy Ha
raJloreHu/I-uoHbl. */leficTBUe XJI0pa U XJIOPOBOZ0PO/a Ha
OpraHu3M yeJsioBeKa.* BaxkHeHIMe XJI0PUABI U UX

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB HEMETAJLJIOB U UX COeJUHEHUH B
npe/ieiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYeCKHe CBOMCTBA MPOCTHIX BEIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBO/I0PO/Ia, XJIOPHUIA HATPHUS ), CIIOCOOBI UX
MoJIy4YeHHUs], TpUMeHeHHe U 3HaUYeHHe B IPUPO/IEe U )KU3HH YesIOBeKa Mocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh TaJIOT€HU-MOHBI B PACTBOPE C KCIOJIb30BaHUEM TabJIMIbI "XapaKTepHble
peakIyy Ha aHUOHBI".

[11aHUPOBATH U OCYIIECTBJATH Ha MPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaO6JII0/IeHHS], J1eJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIEpUMEeHTa MocJie TpeBapUTeNbHON
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HaXOX/IeHHe B IPUPOJE.

JleMOHCTpauuu

BuzpeomaTepuasibl: rajoreHbl U UX COeJUHEHU .
06pasubl XJI0PUAOB.

JlaGopaTopHbIe U IpaKTHYeCcKUe paGoThl
JlabopaTOpHBIH OMBIT:

Pacno3sHaBaHMe XJIOpU/I-HOHOB.

paboThIL.

CiepoBaTh IpaBUiaM 6e30MaCHOM PaboThI B JIAG0PATOPUU TP UCI0JIb30BAHUH XUMHUYECKOMI
NoCy/ibl M 060pYy/10BaHUsI 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALHIO U3
y4yeOHHMKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
Oco6eHHOCTH CTPOEHHA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpOEHI/Ie u
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMMHYeCKHe CBOHCTBA (KUC/IOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTEs
KJIacca KUCJIOT U cneljuuyecKre), IpUMeHeHHe.
CepHHUCTast KUC/IOTA.

*XUMHYecKue peaKkl Uy, Jexallie B OCHOBe
MPOMBILIJIEHHOTO CI0C06a MOoJy4eHUs] CEpHON KUCJIOThL*
CoJii cepHOM KUCJIOTHI, KAaUeCTBEHHAs! peaKIys Ha
cyibdaT-uoH.

Haxoxx/ieHue ceprl U eé coeJUHEHUH B IpUpOJe.
*XUMHYecKoe 3arpsisHeHHE OKPYKaKIENH Cpesibl
COeIMHEHUAMMU Cepbl (KI/ICJTOTHbIe JAO0X/H, 3arpA3HeHHe
BO3/[yXa U BOJIOEMOB), CITIOCOGHI €T0 Mpe0TBpalleHus.*

JleMoHCTpauumn

Kosnneknuu (BuzieoMaTepuasbl): cepa v eé coeJUHEHHUS.
06yryiuBaHUe caxapa Mo/, 1eicTBUEM
KOHLIEHTPUPOBAaHHOU CEPHOM KUC/IOThI.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI €
LIUHKOM. BbruyncieHus

0 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

OO'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynmnel U ux
coeZilMHEeHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C OIOPOH Ha cxeMy "Hi3MeHeHHe pafinyCcoOB B OArpynmnax".
XapakTepu3oBaTbh pU3nveCcKre
Y XMMHYeCcKHe CBOWCTBA IPOCTOrO BelleCTBA Cephl U eé coeJUHEHUH (CepoBOAOPO/a, OKCULOB
cepbl, CEPHOH KUCJIOTBI, CyJ1b}aTOB), COCOGHI UX OJIyYeHHs, IPUMEHEHe U 3HaYeHHe
B IIPUPO/ie U >KU3HU YesI0BeKa C OIIOPOM Ha CXeMy U IJIaH.

OnpefiessiTh Ha/IMYKeE CybdaT-UOHOB B PacTBODE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKHX TP06JIeM, CB3aHHBIX C TepepaboTKOHN coeJUHEHUH cephl
nocJie CTpyKTypUpOBaHuUsl MaTepHasa.

[lnaHMpOBaThb M OCYLIECTBJSATh Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
HabJII0/IeHU, Jle/1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMEHTa.

CrnesoBaThb npaBuiaM 6€30IacHOM paboThI B IJAGOPATOPUH IIPU UCIOJIb30BAaHUHM XUMHYECKOH
nocyZbl M 060pyj0BaHMs 110/, PYKOBOJCTBOM IleJjarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aTOPUTMY.

HWcnosnb30BaTh NpHY BLINOJHEHUH yueOHBIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTepuasbl ([leprosuyecKyro cucTeMy XUMHUYeCcKHUX 31eMeHTOB /[l. Y. MenpeneeBa, TabuLy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH PA/J| HallpsKeHUH
MeTaJJIoB).

Hcnonp30BaTh NPU BHINOJHEHUH yie6-

HBIX 33JJaHUH U B ITpoLiecce UCCIe0BaTebCKON e TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTePaTypy

XUMHUYECKOTO CO/lep KaHMs, CIIPaBOYHble MaTepHraJibl, pecypcbl UHTepHeTa

nocJie KOHCYJ/IbTallUH C ejlarorom
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Tema 5. O6mas
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe AJ1s1 HUX CTeNeHU OKHUCIEeHUS.

A30T, pacnpocTpaHeHue B IpUpoje, pusndecKue u
XUMHYeCKHe CBOHCTBA (B3aMMO/eHCTBHE C MeTA/IAMH U
HeMeTaJUIaMH - KUCJIOPOJIOM U BogopoZoM). KpyrosopoT
asoTa B IpupoJe.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
*nosiyyeHre* v npuMeHeHue. CoJIM aMMOHUS, UX
¢du3NYecKre U XUMHYeCKUe CBOHCTBA (pa3sioxKeHHe,
B3aMMOJeHCTBHE CO 1[eJI0YaMHU), TPUMEHEHHE.
KayecTBeHHas peakLysl HA MOHbI aMMOHHUS.

A3oTHas KMC/IOTA, eé pu3nyecKre U XUMUYECKHe CBOMCTBA
(o61mpe Kak npeACTaBUTEIS K1acca KUCIOT U
cnenuduryeckre). A3oTHcTas KUca0Ta. Mcnosnb3oBaHue
HUTPATOB U COJIell aMMOHHUS B KaueCTBe MUHepaJbHbIX
yA0OpeHUH.

*XUMHYecKoe 3arpsi3HeHHe OKpYyKawLiel cpesibl
CoeJMHEHUSIMU a30Ta (KUCIOTHbIE JOXKAY, 3arpsi3HEHHe
BO3/1yXa, TOYBLI U BOAOEMOB).*

docdop, *amnotponusie Mogudukanuu ¢ochopa*,
¢dusnyeckre U XUMUYECKHUE CBOMCTBA (B3aUMOJENUCTBUE C
MeTa/l/IaMH, HeMeTa/lJIaMH, *KOHLIeHTPUPOBaHHOMN
a30THOM U cepHOM KUCIO0TaMU).*

Okcug pocdopa(V) u dpochopHas kucioTa, GU3ndecKre U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peaknus Ha GochaT-HUOHBL.

HcnosbzoBaHue GpochaToB B KaueCTBe MUHEPAJTbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docharamu. JleMoHCcTpanuu

Konneknuu: docdop u ux coefuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibI0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHUe ero CBOMCTB.

BovruucaeHus

OO'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh QU3UYECKHE U XUMUY€ECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJIYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa C UCI0/Ib30BaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-MOHBI B PACTBOPE C UCII0JIb30BAHUEM TAOIHIIBI
"XapakTepHble peaKl[M{ HAa KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX MPO6JIeM, CBA3aHHBIX C HAX0X/eHHeM CoeIMHEHUH
azota u pocdopa B OKpyKalollel cpeje.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ110/leHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CrnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl M 060py0BaHUs.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa, CTIPAaBOYHbIE
MaTepHaJbl (TepuoUYeCKyI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOoB /|, Y. MensiesieeBa, TabnLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U cOJIel B BOJIe, 3IEKTPOXUMHUYECKUH PSAJL HAaNPsKEeH UK
MeTaJlJIoB).

Hcnosnb30BaTh NPU BINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE HCCIEJ0BATENbCKOM
JleATEbHOCTH HayYHO-TIONYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlePXKAHUSsI, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHETa nocJie KOHCY/IbTAalMH C Ie1arorom
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— [0 ypaBHEHUSIM XMMUYECKHX peaKLHH

Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, ajsioTponHble Moauukanuy (rpadut, anmas),
pacnpocTpaHeHue B Ipupoje, Gu3nuecKre U XMMUYECKHe
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B npupo/e.
Oxcuzbl yriepoja, ux Gusnyeckre U XMMUYeCcKHe
CBOWMCTBA (B3aUMOJENCTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH,
*KOHLLEHTPUPOBAHHOUM a30THOU U CEPHOM KUCJI0TaMu)¥,
UX JeCTBUE Ha KUBbIE OPraHU3Mbl, *noJyyeHne™

Y IpUMeHeHHUe. *IKosioruieckre npobJieMsl, CBI3aHHbIE C
okcuzaoM yriepozaa(lV); runoresa riio6aibHOroO
MOTeNJIEHUS KJIMMaTa; NapHUKOBBIN addeKT.™

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMMH4YeCKHe CBOWCTBA, No.ly4eHue U IpUMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
*Wcnosib30BaHNe Kap60OHATOB B GBITY, MEAUIMHE,
HNPOMBILIJIEHHOCTH, CeJIbCKOM X03sicTBe.*

KpemHui, ero pusnyeckue u XMuMU4ecKre CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIAMU U HEMeTaJl/IaMH),
*MoJlyyeHHe U IpUMeHEHUE B 3JIeKTPOHHUKe.*
*CoelMHEeHUs KpeMHUsA B npupoge. O6mue
npejacTaBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBOM
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHe, IPOMBILIJIEHHOCTH. Bax-Helne
CTPOUTEJIbHbIE MaTepUaJIbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xeJs1e306eToH. [Ipo6ieMbl 6e30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBbHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanu

Mojeu KpUCTa//IMYeCKUX PelIETOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJIIepeHa.

Ancop61yst pacTBOPEHHBIX BEIleCTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BnanMaTepuanbl: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HoH. [IpakTHyeckne paboThbI:

Ne 11. [Tony4yeHHe yriaeKUCaI0ro ra3a v usy4eHue ero
CBOMCTB.

Ne 12. PelteHure aKcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe
«HemeTanabi».

BbeIYMC/IEHUS 110 ypaBHEHUAM XUMHYECKUX peaKIui
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OO'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIJIEPOia U
KpPEMHHUS U UX COeJTUHEHUH (OKCUZOB yIJEPOa, yTOJbHON KUCIOThI, KApOOHATOB, OKCUAA
KpEeMHHUSs, KDEMHUEBOU KHUCJIOThI, CUIIMKATOB), CIIOCOGBI UX MOJIyYeHUs], IpUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJI0BEKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NTPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCIIOrO0 ra3a
B OKpY»Kalollel cpefe.

[I1aHMpPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMHUYECKHe 3KCIIepUMEHTBI,

[IpoBoAUTH HaGJIIO/IeHUS, [le/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEeHTa Mocie
npeJBapUTeNbHON paboThlI.

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUH NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([lepuosuyecKyro cucTeMy XUMHUYeCKHUX 3/1eMeHTOoB /I, Y. MenseneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3/IEKTPOXMMHUYECKUH PsiJl HANPsHKeHUH
METAJIJIOB) MOCJIe KOHCY/IbTAllMH C IIelaroroM.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HbIX 33JaHUH U B IpOLlecce UCC/Ie0BaTEIbCKOH
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa




Paszpes 2. MeTa/uibl 1 ux coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[leproju4ecKoi cUCTEME XUMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u ctpoeHusi atoMoB. CTpoeHHe
MeTaJII0B. MeTa/lJInuecKast CBSI3b U MeTaslindecKas
KPUCTA/UIMYECKasl PelIETKa. JJIEKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTas10B. PrU3nyecKre M XUMUYECKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/leeHCTBHE C KHUCJIOPOOM,
BOJIOH, KHcI0TaMHu). *O611re croco6bl MOTy4YeHusT
MeTaJIoB.*

*IToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHbBIE CIIOCOGEI
3alMThI OT KOppo3uHu. CrsiaBbl (CTaJIb, YYTYH,
JIOpaJIOMHUHUM, 6POH3a), UX IPUMeHeHUE B GbITY U
HPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

03HaKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJJI0B.
BuseomaTepuasibl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKI[iy MeTasljla C KHCIO0TOH OT
MPUPO/Ibl METAJIA.

BbruucieHust
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PackpbIBaTb CMbIC/I U3yYaEMBIX MTOHSATHI U IPUMEHSITb 3TH NOHSATHUS NIPYU OIIMCAaHUN CBOMCTB
BEIIECTB U UX NpeBpalleHU .

OO'BSICHATDH 001IMe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1IEMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061L1Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapakTepu30BaThb 00111e CIOCOOHI OJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepHaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUH NMPH UCIOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUS.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCTbI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprosruyecKyro cucTeMy XUMHUYeCKUX 371eMeHTOoB /I, Y. MenzeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
METaJlJIOoB).

Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie npeABapUTebHON KOHCY/IbTALMU C IeAarorom

Tema 8. BaxkHeiue
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
cUCTeMe XUMU4YecKUuX 3jieMeHToB /. U. MeH/ies1eeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XUMUYECKHE CBONCTBA (Ha pUMepe

HATpuda U KaJ’II/Iﬂ). OKCI/I,EU:)I U TUAPOKCHU/Abl HATPUA U KaJIHA.

[IprMeHeHUe 111eJI0YHbIX METAJIJIOB U UX COeJUHEHUM.
[llerouHO3€eMeIbHbIE METAJ/LJIbl MATHUM U KaJIbLIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilve coeuHeHus1 Kaabuus (OKCUA, THAPOKCUZ,
cosin). *JKEcTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHUsL.*

O6BsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIeMEHTOB-METAJLJIOB B IPyIINax U
HX COeZJMHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapaKTepu3oBaTh GU3NYECKHE U XMMUYECKHE CBOMCTBA TPOCTBIX BEIECTB METAJIJIOB U UX
coeuHeHUH (OKCHU/IOB, TUAPOKCUAOB, COJIEl) C OIOPOH Ha CXEMY, CIIOCOGHI UX MOJTyYeHUs],
NpUMeHeHMe U 3HaYeHue B IPUPO/Ie U KU3HH YesI0BeKa.

Pacnio3HaBaTh € MOMOLIbIO KaYeCTBEHHBIX PeaKIMi HOHbI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCN0JIb30BaHUEM Tab vl "XapaKTepHble PEaKIIMM Ha KATUOHBI".

[11aHUPOBATh U OCYIIECTBIIATH HA TPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI, TIPOBOJUTh
HabJII0/IeHUS, J1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThI B JA60PAaTOPUM NP UCII0JIb30BAaHUN XMMUYECKOH
HOCy/ibl M 060PY/JOBAHUSI.

[Tpou3BOJUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHUSAM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3eMeHTOB /l. U. MeHjesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XUMHUYecKux 3neMeHTOB /l. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XMMHUYecKHe cBoMcTBa. OKCH/bI, THAPOKCUBI U COTH
xkese3a(ll)

u xese3a(Ill): cocras, cBoKcTBa U nosyueHue.

JleMOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Bugeomarepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'MPOKCUAA ATIOMUHHUS.
KadecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

JKécTkocTb BoAbI M METO/ b €€ yCTpaHeHH .
[IpakTH4eckue paboThbl:

Ne 10. PewreHue akcieprMeHTaIbHbBIX 3aJa4 I10 TeMe
«MeTasLibI».

BbruucieHust
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

BbicTpanBaTh pa3BEépHYThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKa U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHbINA
anmnapar Kypca XuMHH.

Hcnosb30BaTh NPU BBINOJHEHUU YYeOHbBIX 3a/JaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paznen 3. [lepBoHavanbpHBIE XUMHYECKUE TOHATHS 00 OpraHMYecKUX BemecTBax, 104

Tema 9. [lepBoHauanbHbIE
XUMHYECKUE OHATHS 00
OpPraHUYECKHX BEIIECTBAX

O61wne mnpefcTaBjeHUss 06 OCOGEHHOCTSAX COCTaBa M
CTPOEeHHs]  OpraHWYeCKHX  COeJUHEHUH  yrJepoja.
[lepBoHavya/bHbIEe MOHSATHS 00 OPraHUYECKUX BelLeCTBax
KaK O COeJJUHEHUsX yriepoJa (MeTaH, 3TaH, 3THUJIEH,
aleTWIeH, 3TaHOJI, TJIMIEPHH, YKCycHas KuciaoTa). *Ux
COCTaB M XUMHUYecKoe cTpoeHue. Kiaccuoukanus
opraHuyeckux BellecTB.* [loHATUE 0 OGHOJIOTHYECKH
BaXKHBIX Bel|eCTBax: XKUpaX, OesiKax, yrjeBojaXx — M HX
posiu B JKM3HM 4esoBeKa. *MarepuasbHOE eIUHCTBO

O6BSACHATH NPUYUHBI MHOT006pa3us BellecTB, WJIIOCTPUPOBATh B3aUMOCBSA3b
HeopraHu4eCcKUX coeJJMUHeHUH yrjiepo/ia U OpraHdecKrx BelleCcTB 110/, PyKOBOACTBOM
y4uTes.

OGBSICHATD YCI0BUS 6€30IIaCHOT0 UCITOIb30BAaHUSA BEIeCTB M XUMUY€ECKHX peaKIui B ObITY.

XapakTepu30BaTh POJIb XUMHH B PAa3JIMIHBIX chepax JesTeJbHOCTH JII0Jled, OCHOBHbIE
BellleCTBa U MaTepHasbl, IpUMeHseMble B )KU3HU COBPEMEHHOI'0 YeJIoBeKa.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[IpupoaHbIe HCTOYHUKHU YTJIEBOLOPO/OB (YroJib,
NPUPOJHBIN ra3, HePTh), IPOAYKTHI UX EPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. XumMus 1 oOKpy»Karomas
cpena, 1

HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa 1
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
370poBbe. besonacHoe UCMo/Ib30BaHNE BELECTB

Y XMMH4YeCKHUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX NTPo6.JieM

060611eHNEe MaTepUaJa 1o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMusa»

XapaKTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX chepax esaTeJbHOCTH JItoJieHd, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. OG'BACHATD yCJIOBHS 6€30MaCHOTO HUCI0JIb30BaHUA BElleCTB U XUMHUYECKUX PeaKLUi B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh MHGOPMAIUIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X031 CTBa, TpaHCNOPTa U JIp. HAa COCTOSIHUE OKpY»Kalolllel cpeAbl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLIb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU MPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOM HanpaBJ/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULUIO 10 Tpo6JieMe U pe/araTb BO3MOXKHbIE IIyTH eé
pelleHHUsAC ONopol Ha MHPOPMALIMIO U3 yYeOHUKA U ClIPaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MaATH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHUSA 3JIEKTPOHHBIX (LlPICl)pOBbIX)

06pa3oBaTeJIbHBIX PECYPCOB, ABJSIOLUXCSA YIeOHO-METOAUYECKUMH MaTeprajaMy (MyJIbTUMeJUHHbIE IPOrPaMMBbl, 3J1eKTPOHHbIE y4e6HUKH U 3aJa4HUKY, 3JIeKTPOHHBIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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