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Paccmotpena Ha 3acegannu MO yuuteneit Ouonoruu, reorpadum, XuMmun
(HaSBaHI/Ie METOAUYECCKOTO O6’I>C,HI/IH€HI/I$[)

[Tporoxon Nel ot «26» aBrycra 2023r.

PykoBoautens MO Muuypuna A.H.
(moxnuce) (®UO)

[HOACHUTEJIBHAA 3AIIMCKA

PaGoyast mporpaMmma 1Mo XUMHUH Ui OOYYaroIIMXCs C 3aJEPKKOM MCUXUUYECKOTO
passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIET0 0Opa3oBaHUs pa3paboTaHa Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanusa (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepalibHOM aIaNTUPOBAHHONW 00Pa30BaATEIHLHON MPOTPaMMbI
OCHOBHOro obOumiero oOpazoBaHuss Il OOydalIIMXCS €  OIPAHUYEHHBIMU
BO3MOXXHOCTAMHM 310p0oBbs (ITprkaz Munnpocseuenus Poccun ot 24 Hosa0pst 2022 1. No
1025), pabGoueii mporpaMMbl OCHOBHOTO 00IIIero 0Opa3oBaHMs MO0 Y4eOHOMY MPEIMETY
«Xumus», paboueil mporpaMMbl BOCIUTAHMS, C YYETOM paclpeieseHHbIX MO Kilaccam
IpoBepsieMbIX TpeOOBaHMM K pe3ynbraTram ocBoeHHs dDenepanbHOM ananTHpOBaHHOU
oOpa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO O0IEro oO0pa3oBaHus AJisi 00y4aroUIUXCs C
3aIepKKON TCUXUYECKOTO PA3BUTHS U DIIEMEHTOB COJEPXKAHUs, IPEACTABICHHBIX B
VYHuBepcaibHOM Koau(pukarope mo xumuu, KoHuenuuu mnpenogaBaHus Y4eOHOIO
npeaMera «XuMHs» B 00pazoBaTeNbHbIX opraHuzanusx P®, peanu3yrommx oCHOBHbIE
001eo0pa3zoBaTebHbIE TPOTPAMMBI.

YueOublii  mpeamer  «XHMHS» ~ BXOJUT B MPEAMETHYIO  00JIacTh
«EcTecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOro 00pa3oBaHUs
XUMUS KaK Y4eOHbIM NpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IIPHUPOJIBHI,
(GOpMHpOBaHMM HAy4YHOM KAPTUHBI MHpA, CO3JAHUM OCHOBBI XMMHMYECKHX 3HAHW,
HEOOXOAMMBIX MJI1 MOBCEIHEBHOW MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO st
YyelloBeKa M OKpYy)Kawlled ero cpeiasl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIAZJIEHUEM XUMHYECKUM SI3BIKOM,
coOnrofiecHueM TMpaBwil  0e30macHOM  pabOThl TpU  BHIIOJHEHHUM XUMHYECKOIO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMHH C JIPYTUMHU MPEAMETaMU
IIKOJIBHOI'O Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOYyYarOUIUXCS M UX
0COOBIM 00pa30BaATEIIbLHBIM MMOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATAIOIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUsA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XMMUUYECKUX MPEBPALLCHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX ITOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmommueckuin 3axkon .M. MenneneeBa ¢ KpaTkumu
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CBEIEHUSMH O CTPOCHHHM aTOMa, BHJAX XUMHUYECKOM CBSI3H, 3aKOHOMEPHOCTAX
NPOTEKaHUSI XMMHUYECKUX PEAKIIHA.

B u3ydenun kypca 3HauUMTEIbHAS POJIb OTBOJUTCA XUMHUUECKOMY SKCIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpAaTOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM W TpaBuil Oe30MacHOd paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus jaHHON MpOTrpaMMBbI B MpoIiecce 00yYeHUs MO3BOIUT 00ydaronuMcs
c 3IIP ycBouTh KJIIOYEBBIE XMMHUYECKHE KOMIIETCHLIMM M TOHSATH POJIb U 3HAUYCHHE
XUMUU CPENIU APYTUX HAyK O MPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHUPOBAHUIO Yy OOYyYaIOUIMXCA HAYyYHOTO
MHUPOBO33pPEHHUs, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO NPUMEHEHHS HAYYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBA3SIX € npeameramu «OKpyKarouui
mupy, «Duszuka», «buonorus», «l'eorpadus», «Marematuka» u GOpPMHUPYET
KOMIETEHIIUH, HEOOXOAMMBbIE JJii HOpOAODKEHHs oOpa3oBaHuss B o0rnactu
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIMOHAIBHOW  TPAMOTHOCTH, yMEHHS
BOCIIPUHUMATh W KPUTHUYECKH aHAIMU3UPOBATH HUH(OpPMAIUIO, TPEJCTABICHHYIO B
paznuyHbIX (GopMax. 3HAYMMOCTh MPEAMETa I Pa3BUTHS JKU3HEHHOM KOMIIETEHITUU
oOyvaromuxcsi ¢ 3IIP 3akmoyaercss B YCBOGHMH OCHOBbI XUMHYECKHUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM >XW3HU; HABBIKOB 3JI0POBOIO M 0€30MacHOro s
YeJIOBeKa M OKPY’KaloIleld ero cpelpl odpasza *uU3HH; (POPMUPOBAHUM SKOJIOTUUYECKOMN
KYJBTYPHI.

[Iporpamma oTpaxkaeT coaep:KaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C Y4eTOM
0co0bIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenue yueOHbIM
npeaMeToM «XHUMHsD) TPEICTaBIsIeT ONPEAeNIEHHYI0 TPYIHOCTb Uil 0Oy4YaroIuXcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOM JIEATEIBHOCTH, MEPHOINYSCKUMU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TaMATH, HEJJOCTATOYHOCTHIO OOIIEro 3amaca
3HAHWM, TOHWKCHHBIM ITO3HABATEIbHBIM HHTEPECOM W HHU3KHUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO MpeameTa «XHUMH
HeoOxoUMa ajanTaiys ooObemMa U Xapakrepa y4eOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXHOCTSIM JTaHHOM KaTeropuu oOy4arolIuXcs, YY€T UX OCOOCHHOCTEW Pa3BUTHUS:
WCIIOJIb30BaHNE QJTOPUTMOB, BHYTPUIPEAMETHBIX M MEXKIPEIMETHBIX  CBS3€EH,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHM HEOOXOAUMO OCYIIECTBISATh B3aUMOJCUCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

Teopernueckuil MaTepuan U3y4yaercs B MPOIECCE MPAKTUUYECKON NEATeTbHOCTH.
B03MOHO BBIIEIEHUE OTAEIBHBIX YPOKOB Ha PEIICHHE 33]1a4 B CBA3U CO CII0KHOCTBIO
aHanm3a Tekcra oOywarommmucs ¢ 3I[1P. Opranmdeckoe €IWHCTBO MPAKTUYECKON U
MBICIIUTENIBHON JI€ATENbHOCTH OOYy4aloOUIMXCd Ha YpOKaX XUMHH CIIOCOOCTBYET
NPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3UCHBIX XMMHUYECKMX 3HAHUH U YMEHUH.



Oco00e BHUMaHUE NPH U3YYEHUH XUMHUH YACISIETCS N3YUEHHUIO «CKBO3HBIX» MOHATHIA U
(OopMHPOBAHKIO HABBIKA CTPYKTYPUPOBAHUS MaTepurara.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUsH»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMUS» MPEJCTaBICHB B
OenepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
o0pa3oBaHUsl, HAMPABIEHHOCTH OOYYEeHHs Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopmupoBanue e€¢ MHTEIJIEKTa U OOIIel KyabTypbl. OOyuyeHHuEe YMEHHUIO YUUTHCS U
MPOJOIKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSAIIEE BPEMs SBIIACTCS OJIHOM
U3 BOKHEHIINX QYHKIMH y4eOHBIX IPEIMETOB, B TOM YUCIIE U « XUMUNY.

s oOyuatomuxcs ¢ 3I1P, Ttak ke, kak ¥ JJIsi HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMHUHUPYIOIIEE 3HAYEHUE MPUOOPETAIOT TAKHUE LU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PELIEHU, CTOCOOHOM a1alTHPOBAThCS
K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

HaNpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHOMN JIEATEIIbHOCTH, HAYYHBIM U PAKTUYECKUM METOJAM
HO3HaHMsI, ((POPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX HPHOOPETEHUIO OO0y4aroIUMUCS
OMbITa Pa3HOOOPA3HON AESATEIBHOCTH, IO3HAHUS U CAMONO3HAHUS, KIIFOUEBbIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCATbHOE 3HAUECHUE JIJIS1 PA3JIMYHbBIX BUIOB
NEeSATEIbHOCTH;

(dbopMHpOBaHME YMEHUI OOBACHATH M OLEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHPa
Ha OCHOBaHWM 3HAHUU U OMbITA, TOJYYECHHBIX MPU U3YUECHUU XUMHH;

dbopMupoBaHuE y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOLUIEHUM, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN i1 BBIPAOOTKM HKOJOTMYECKH I1e1eco00pa3Horo
HOBEJEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJIAIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY2Karollel IIPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIST ¥ HAPABICHHOCTH JAJIbHEHUIIIETr0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcst ¢ 3I[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

dbopMHpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O
BELIECTBAX, UX MPEBPALIEHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHUE MMOHATUHHBIM
anmnaparoM U CUMBOJUYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JiacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILCHUA HEOPraHUYECKUX U
OPraHMYECKHUX BELIECTB KAaK OCHOBBI MHOTHMX SIBJICHHUW >KUBOW M HEXKHUBOW NPUPOIBI;
yriryOieHHe MpeICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIICHWBATh XU3HECHHBIC CUTYAIlH, CBSI3aHHBIE C XUMHUEH, HaBbIKAaMU
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Oe30macHOro 0OOpalieHus ¢ BEIIECTBAMH, HCIIOJIb3YeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHUEM aHAJIU3UPOBAaTh M IUIAHUPOBATh SKOJIOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJISIX COXPAHEHUSs 3I0POBbsS U OKPYKAIOIIEH CPE/Ibl;

dbopMHUpOBaHUE YMEHUN yCTaHABIMBATh CBSI3M MEXKIY pealibHO HAOII0IaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA U TPOLIECCAMH, TMPOUCXOJAIIMMUA B MUKPOMUPE, OOBICHSIThH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTD TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE OIbITA UCIOIB30BAHUS PA3TUYHBIX METOJIOB M3YUYEHUS BEIICCTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU TMPOBEICHUM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCMOIb30BAHUEM Ja0OPATOPHOTO 000PYIOBAaHUS U TPUOOPOB;

dbopMHUpOBaHUE TPEACTABICHUNA O 3HAYCHUM XWMHUYECKONW HAyKW W PEIICHHUH
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJieM, B TOM YUCJE B MPEIOTBPAIICHUN TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U aJaNITAIIMU Y4eOHOT0 MATEPHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUs» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIOBUM JJII YCBOCHHS MPOTPAMMHOIO MaTepuaia O0ydarolUMHCS C
311P. Bonpiioe BHHMaHHME JOKHO OBITH YIEI€HO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIUIIOM JOCTYITHOCTH MIPU COXPaHEHUH OOIIero 6a30BOro ypoBHs.
OH JTOJDKEH MO CoJiepKaHuI0 U 00beMy OBITh aJanTUPOBAHHBIM JJIsi OOYYaIOUIUXCS C
3IIP B COOTBETCTBHM C WX OCOOBIMU 00pa3zoBaTelbHbBIMU TOTpeOHOCTsIMHU. ClenyeT
o0JieryuTh OBJNaJeHUe MaTepuaioMm oOydatomumucs ¢ 3I[IP mocpernctBom ero
JI€TaTbHOTO OOBSCHEHUSI C CUCTEMATUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUU C HMCIOJIb30BAHHEM MPUEMOB aJTOPUTMU3ALUKA U BU3YaTbHBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonpiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEET
OTI0Opa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3yYaeMbIX B JJAHHOM Kypce, ¢ TaKUMU
yueOHbIMU mnipeaqMeramMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYeOHBIH MaTepual C pPa3HbIX TOYEK 3pPEHUs,
MEXIMPEAMETHBIE CBS3U CIMOCOOCTBYIOT €ro JyYIIeMY OCMBICICHHIO, O0jiee TPOYHOMY
3aKPETUICHUIO TIOJTYYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipu moAroToBKE K YpOKaM y4YWTEIh JOJDKEH MPEeIycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAaHUPOBATh TPEJICTOSIIYI0O PabOTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO pPEYEBOro O(OPMIICHUS BBICKAa3bIBAHUM
obOyuatormuxcst ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJEHUSI U AesATEIbHOCTH, oOydarontuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTraHU30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUUYECKOM KaOWHETE.

Buasl npesarenbHocTH oO0yvawommxcsa ¢ 3IIP, o0ycinoBiaeHHble 0CO0BIMHU
oOpa3oBaTeibHBIMHU MOTPEOHOCTAMH U 00ecneYuBaIOIe OCMbICJIEHHOE 0CBOEHHE
coJiepkaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUD)

Conepxanue BUIOB JeATeNbHOCTH oOyuatomuxcsi ¢ 3[IP wa ypokax xumuun
ompeneNnsieTcss uX 0coObIMH 00pa3oBaTeNbHBIMU MOTpPeOHOCTAMHU. [lomMuMO MHPOKO



ucnonb3zyemblx B @OII OOO o0mumx s BceX O0ydarolIMXCs BUAOB JACSITENbHOCTH
ClleNyeT YCWIMTh BHJIbl JAEIATEIbHOCTH, CcHeUu(pUYHbIE I JAHHOW KaTeropuu
oOyuaromuxcs, Juisi 00ecreueHus: OCMbICIIEHHOTO OCBOEHUS COAEpKaHUSI 00pa30BaHUs
0 NpPEeIMETy: YCHUJICHHE MPEIMETHO-TIPAKTUYECKON AESITENbHOCTH C aKTUBH3alUel
CEHCOPHBIX CHCTEM; YEpPEOBAHUE BUJOB JIEATEIBHOCTH, 3aJCUCTBYIOIIMX PA3IUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepuaia ¢ OMOpPOi Ha alfOPUTM; «IOIIArOBOCThY B
U3y4YEHUU MaTepuaja; MCIOJIb30BaHUE JTOMOJHUTEIbHON BU3YyaJbHOW ONOpPHI (IUIAaHBI,
o0pasIpl, CXeMbI, IA0JIOHBI, ONIOpHBIE Tabmuiibl). [yig pa3sutus y odydarommxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJIB30BaTh OMOpHBbIE cioBa M Kiumie. Ocoboe BHUMAHHE CIEAYET
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHasa: COCTAaBICHUE PHUCYHOUHBIX U
BepOANBHBIX CXEM, COCTaBJIeHME TaOJHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAYEHHBIMH OCHOBAHUSAMHU JJISl KJIacCU(UKAIIMKM M HAMOJIHEHUE UX MpUMEpaMu U
Ap.

[TpumepHas TemaTuyeckas U TEpMUHOJIOTHYECKas JeKcuKa cooTBeTcTByeT POII
000.

Jna oOyuaromuxcst ¢ 3[IP cymiecTBeHHbIMU SIBJISIIOTCS MPUEMBI palbOTHI ¢
JEKCUYECKUM MarepuaioM 1o mpenMery. llpoBonurcs cneumanbHas paboTta 1o
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHHU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha IMOJIMCEHCOPHOM OCHOBE, 00s3aTeibHA BU3yallbHasl
MO/JIEPKKA, AJITOPUTMBI padOTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJISl aKTyaJIn3aluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepanmbHBIM TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
npeIMeTHYI0 00y1acTh «EcTecTBEeHHOHAYUYHBIE MPEIMETh) U SBIACTCS 005S3aTE€bHBIM
JUTSI U3yYCHUS.

OO61iee yucia0 4acoB, OTBEAEHHBIX JUISI U3YyYEHUS XUMHUU Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanusi, coctabigeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HE/IEIIO),
B 9 Kiacce — 68 JacoB (2 Jaca B HECIIO).

B pamkax peanuzaiuu npodeccruonansnoro munumyma ypok Nel, 37 B 8 kiacce, Ne63,
65 B 9 kiacce, UMEIOT MPOGOPUEHTAIIMOHHYIO HAITPABIEHHOCTD.

Copnepxkanue y4yeOHOro TmipeaMeTa «XuMus», MPEACTaBICHHOE B pabouei
nporpamme, cooTBerctByeT @DI'OC OO0, pa3zpaboTaHO C Y4ETOM OCHOBHOM
o0pa3oBaTenpHON MPOTrpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS 10 y4eOHOMY
MpeaMETy «XUMHs», COOTBETCTBYET aJalNTHPOBAHHOW OCHOBHON 00pa3oBaTelbHOMN
mporpaMMe OCHOBHOTO  OO0mmero o0Opa3oBaHUs OOy4YalOMMXCA C  3aJEPKKON
TICUXHYECKOTO Pa3BUTHA.



COHEPXAHUE YUEGHOI'O [TPEJAMETA «XUMMW»

COLEP)KAHUE OBYUYEHUA B 8 KIIACCE

[lepBoHavalIbHBIE XUMUYECKUE TTOHSITHUS

[Ipeamer xumuu. *Ponp xuMuM B KU3HM 4enoBeka.* Tema u BemiecTsa.
duznyeckre CBOMCTBAa BEIIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Uwuctele BemectBa U cMecd. CnocoObl pazgenenus cmeceil. [IpaBuna
0e301acHOro o0paleHus ¢ BeIecTBaMHU U JJa0opaTopHbIM obopynoBaHueM. *[loHsaTue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJIEKYJIbl. XMMHYECKUE FJIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUUYECKUX
aneMeHToB. OTHOCUTENbHAS aTOMHasi Macca. [IpocTeie U cokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas ¢popMyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKoH
MOCTOSTHCTBA cOcTaBa BemiecTB.* OTHOCUTENbHAas MOJIEKYJsIpHas Macca. MaccoBas
J0J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

duznyeckre W XUMUYECKHE SIBIICHUA. XUMHUYeckas peakius. [IpusHaku
XUMHUYECKUX pEaKUMHA. YPaBHEHHMsS XUMHUYECKHX peakiuil. 3aKOH COXpPaHEHUs MaccChl
BemiecTB. Knaccudukanuss XMMUYECKUX pEakIUi (COeIMHEHUs, pa3JIokKEeHHUs,
3aMeleHus, 0OMeHa).

XUMHUUECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJOW, C MpaBUIaMU
paboThl B JIAOOpATOpUU M MpUEMAMH OOpallleHUs € J1a0OpaTOPHBIM O0OPYIOBAHUEM;
W3yuYeHHE W OMNMHUCaHhe (PU3UYECKUX CBOMCTB OOpPAa3lOB HEOPTAaHMYECKUX BEIIECTB,;
HaOmoieHne (pu3nyeckux (IJIaBICHUE BOCKA, TASTHHUE JIb/A, PACTUPAHHE caxapa B CTYIIKE,
KHUTIEHUE W KOHJCHCAIUS BOJIb) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) SIBJIEHWH, HAONIOJEHHE W ONHMCAHUE
MPU3HAKOB TPOTEKAHWS XUMHUYECKUX peaknui (pas3siokeHHe caxapa, B3aUMOJCHCTBHE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapusi, pasznoxeHue ruapokcuaa meau (1) npum
HarpeBaHuH, B3aUMOICHUCTBHE kefe3a ¢ pactBopoM cosn Meau (II));uzyuenune cnocoOoB
paszzneneHus cMecel (C MOMOIIbI0 MarHnuTa, GUJIbTPOBAHKE, BHITIAPUBAHKE, JTUCTHIUISIIHS,
xpomarorpadusi), MpOBEJCHUE OYUCTKH INOBAPEHHOHN COJIM; HAOJIIOJICHUE U ONHCAHUE
pe3yJabTaTOB MPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MaccChl;
CO3/IaHHUE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxxneimme mpeacTaBUTENIM HEOPraHNYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEeHT M IpoCToe
BelecTBo. Haxoxknenune Kuciopoja B Ipupoje, (pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi mpocThiX U CIOXKHBIX BemlecTB. CocoObl MOJIYyYeHHUs] KUCIOpoaa B
nabopaTopuu *u npoMebluieHHOCTH.* IlpuMmenenne kucnopona. [lonstue o0 oxcuaax.
Kpyrosopor kucinopoaa B npupoze. *O30H — ayuioTponHasi MoaudUKaIus KUCIOpoa.

TennoBoi 3pPexT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHE BO3yXa, yCHIICHHUE
napHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIOs.™*

Bonxopox — aneMeHT u mpocToe BemecTsBo. HaxoxxaeHue Bonopona B IPUPOAE,
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bu3nUecKrue U XMMUYECKHUE CBOMCTBA (Ha TPUMEPE B3aUMOJCHCTBUS C HEMETAJJIAaMHU H
OKCHJIaMU METaJUIOB), IPUMEHEHUE, *crocoObl monyyeHus.™ IloHsTue o Kuciaorax u
COJISIX.

KomuuectBo BemectBa. Monbs. MonsipHas Macca. 3akoH ABorazipo. MoJspHBIit
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBOM HOIM XMMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJIMYECTBA BEILIECTBA, MOJISIPHON MacChl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tel N0 XUMUYECKUM YPABHEHUSM.

*®u3nueckue cBorcTBa Bojbl.* Boma. Ee cocra, ctpoenue u mosiekyibsl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIIEHHBIX W HEHACHIIIEHHBIX
pactBopax. lloHsiThe pacTBOpMMOCTH BelIieCcTB B Boje.* Pacuer maccoBoil moiu
BellleCTBA B pacTBope (IMpoOIleHTHAs KOHIEHTpanus). MaccoBas 1oyisl BelllecTBa B
pactBope. *XHUMHYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblus, okcugom cepbl (V) peakuuu ¢ MetajuilaMH, KUCIOTHBIMAU M OCHOBHBIMH
okcugamu). [lonstre 06 ocHoBaHUsX. Poib pacTBOPOB B MPUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopot Bombsl B mpupoje.* 3arps3HeHre MNPUPOIHBIX BOJ. OXpaHa U OYHCTKA
IPUPOJHBIX BOJI.

Baxneiiimme  kiaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxanus
HEOpraHWYeCKuX coeAuHeHuil. OKcuapl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpa3ytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (l1)), nomenknarypa.* *IlonyyeHne* m XUMHUECKHE CBOWCTBA OKCHJIOB
(B3auMopeiicTBHE ¢ BOJOW, KucloTaMu, mienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHMW: IIEIIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMeEHKIaTypa OCHOBaHUM.
du3MUecKkue M XUMHYECKHE CBOMCTBA OCHOBAaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMu, coisimMu). *Ilomydenue ocHoBaHMM. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJIIMHM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl monydeHus.™ Psn
aktuBHoctu MetawioB H. H. bekeroBa. Conm (cpemHue): HOMEHKJIATypa CoOJei,
*CcnocoObl MOTyYEHUs™, B3aMMOJICHCTBHUE COJIEH C MeTa/llaMH, KUCJIOTaMH, IIeI0YaMu
U COJISIMU, TPUMEHEHHUE.

[Tonstue 006 aM(doOTEpHBIX THAPOKCHIAX (HAa MPUMEpe HUHKA W *aTiOMUHHS™):
*XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IETI0UYaMHU, PA3JIOKEHUE TTPU
HarpeBaHWM) U MOJIyYeHHE. ™

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKHUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPECICHUE COACPKaHUS KUCIOPOaa
B BO3JlyX€; MOJyYeHUE U U3YyUCHHUE CBOMCTB KUCIOPO/Ia; HAOII0IEHHE B3aUMOICHCTBUS
BEILIECTB C KMCJIOPOJAOM U yCJIOBUSI BOSHUKHOBEHHUS U TIPEKpaIlieHUs TopeHus (1moxapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHHUE
CBOMCTB BOJIOpoja (TOpeHHe); HaOII0IeHHUE 00pa3loB BEIIECCTB KOJIUYSCTBOM | MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PAcTBOPEHHUS BEIIECTB C PA3THMYHON PACTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIIECTBA; B3aHMMOJICMCTBUE BOJbI C METaJlaMH (HaTpUeM M KajblieM) (BO3MOXHO
HCIIOJb30BaHUE BUJIEOMATEPUATIOB); OMPENEIICHHE PACTBOPOB KHUCIOT U IIEJIOYEH C
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MOMOINBI0  MHIMKATOPOB; UCCJIENOBaHHE OOpa3loB HEOPraHUYECKHX BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOJEHUE HM3MEHEHHUsS OKPACKM HHAMKATOPOB B PacTBOpax
KHCJIOT U IIEJoYel; n3ydeHue B3aumoaercTBus okcumaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJJIaMHU, PEaKLNil HEUTpaIN3ally; MOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHUW, BBITECHEHHE OJIHOTO METa/ula JAPYIMM H3 pPacTBOpa COJM; pPEUICHUE
ADKCIEPUMEHTANIBHBIX 33/lad 1o TeMe «BakHelmume Kiacchl HEOPraHUYECKUX
COEIMHEHU.

[lepnonnueckuit 3akoH U llepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHUY€ECKas CBsI3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

[IepBble MOMBITKU KJIACCU(PUKAINN XUMUYECKHUX 3J1eMeHTOB. [loHsATHE O rpymmax
CXOOHBIX 3JEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHBIE METAJUIbl, TaJIOrEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUABl H
TUJAPOKCUIBL. *

Ilepuognyeckuii 3akoH. llepuoanueckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
J1. . Menneneena. KopoTkonepuoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
[Tepuoanueckoit cucreMbl xumuyeckux sneMeHToB [l. WM. MenneneeBa. Ilepuonst u
rpynnsl. PU3NYECKUNA CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOAA U TPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 xuMuueckux rinemeHToB Ilepuonnueckoi
cucrembl JI. 1. MenneneeBa. XapakTepUCTMKAa XHUMHUYECKOTO OJJEMEHTAa IO €ro
nonoxenuto B [lepunonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
MOATPYII, B 3aBUCHUMOCTH OT AaTOMHOIo (MOPSIAKOBOrO) HOMepa 3HAu€HUeE
[Tepuoanueckoro 3akoHa u l[lepuoanveckor CHUCTEMBI XMMUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MenneneeB — y4€Hblil U TpaKJaHUH. ™

Xumunyeckass cBsi3b. KoBaseHTHass (mojisipHass W HEMOJIIpHAsi)  CBS3b.
*DNeKTPOOTPULIATETLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTENBbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN JKCIIEPUMEHT: M3yuyeHUEe O0Opa3lloB BEIIECTB METAUIOB H
HEMETAJIOB; B3aMMOJICUCTBHE THAPOKCUIA IIMHKA C PACTBOPAMM KHUCJIOT MU IIEJIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPBI OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHble CBA3U

Peanmnszanuss MeXnNpeaMETHBIX CBA3€H MpU HM3YYEHUM XUMUHA B 8 Kjacce
OCYILIECTBIISIETCSl Yepe3 HMCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHMH,
TaK U IMOHATHU, SABIIAIOLIUXCSA CUCTEMHBIMU JUISI OTHAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAy4yHble MOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiacCuUKalus, NEPUOAUIYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
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MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], HW30TOIIBI,
pPaZMOaKTUBHOCTh, MOJIEKYJIa, JJCKTPUUSCKUN 3apsij, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBA, Ta3, (PU3WUYECKUE BEIUYWHBI, CIUHUIIBI U3MEPEHHUS,
KOCMOC, TJIaHEeTHhI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIC3HBIC
HCKOIIaeMbIe, TOIJTUBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUS B 9 KIIACCE

BemecTBo n XumMu4uecKkas peakuus

Ilepuognueckuii 3akoH. Ilepumonmyeckas cHUcTeMa XUMHUYECKHUX JJIEMEHTOB
. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaHs, KalbLMsI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JEMEHTOB B [leprnonnyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHABI XUMHYECKOM CBA3W. THIBI KPUCTAUIMYECKHUX
pPEmETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIETKY U BUIA
XUMHUYECKOH CBSI3U.™

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaAHAs U
TPUBHAJIbHAS). XUMUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCA K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUM, TCHETUUECKAs! CBSA3b HEOPIaHUYECKUX BEILIECTB.

Knaccudpukanus XuMu4ecKux peakluid 1Mo pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIIMU BEILIECTB, MO TEMJIOBOMY 3P (EKTy, IO U3MEHEHUIO
CTENEHEH OKHUCJIEHUS XHMHYECKHUX DOJIEMEHTOB, *N0 0OpaTUMOCTH, MO YYaCTHIO
KaTaiausatopa).* OK30- M JHIOTEPMUYECKHE peakiuuu. *TepMOXUMHYECKHE
ypaBHEHUA. ™

*TlonsiTie O CKOpOCTH XHUMHuYecKoul peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [[oHATHE O TOMOTE€HHBIX U TEeTePOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIeHNEe XUMUYECKOTO PABHOBECHS.
@akTopbl, BAUAIOIINE HA CKOPOCTh XMMHUUECKON PEaKIUU U MOJIOKEHUE XUMHYECKOTO
paBHOBeCHUS. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CocTaBlIeHNE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTHCCOLMALNS.
ONEeKTpoJIUTBl U HE3NEKTpoJauThl. KaTuoHBI, aHMOHBL. *MexaHu3M JIHCCOLUALUU
BELIECTB C pAa3IMYHBIMU BHJaMH XHUMH4YecKol cBs3u. lloHsTHe o0 cTeneHu
nucconyanuu.™ CuiabHbIE U C1a0ble AJIEKTPOTUTHI.

Peakiuun nonHoro oOMeHa. YclioBUS MPOTEKAHMS PEaKlUid MOHHOTO OOMeHa 0
KOHIA. [lomHbIe ¥ COKpalEHHbIE MOHHBIE YPAaBHEHUS peaklui. XUMUYECKHUE CBOMCTBA
KHUCJIOT, OCHOBAHMM M COJIEW B CBET€ NPEICTABICHUNA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHbIE pEaKIIMM HA KATUOHBI W AHUOHBI:
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XJopua-, OpomMua-, woauA-, cyibdar-, kapOoHaAT-, cuiaukar-, Gochar- aHUOHBI
THJIPOKCH/I-MOHBI; KATHOHBI aMMOHUS, MarHusl, KajbIl¥s, aJIFOMHHHS, kene3a (2+) u
(3+), menu (2+), MMHKA, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN DKCTIICPUMEHT: O3HAKOMIICHHE C MOJCISIMHU KPHUCTAJUTMUECKUX
PENIETOK HEOPTraHMYECKHX BEIIECTB — METAUIOB M HEMETAIIOB (TpaduTa M anMasa),
CIIOKHBIX BENIECTB (XJIOpUJa HATpHUs); MCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW pEaKIuh OT BO3JICHCTBHS pa3iMUYHBIX (aKTOPOB;, HCCIIECIOBAHNE
AIIEKTPOITPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlecca AUCCOLUAIMHN KUCIOT, IMIEIo4Yel U
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); IMPOBEICHUE  OIIBITOB,
WUTIOCTPUPYIOLIMX TPU3HAKK MPOTEKAHHS pPEeaKuid HOHHOTO oOMeHa (0Opa3oBaHHUE
ocajika, BBIIEICHHUE Ta3a, 00pa30BaHHWE BOJBI); OMBITOB, WILTIOCTPUPYIOMINX TPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ peakinuii  (TOpPEHHE, PEaKIuu  PasIoKCHHS,
COCIMHEHMS); PACTO3HABAaHWE HEOPTAaHMYECKUX BEIIECTB C MOMOIIBIO Ka4eCTBEHHBIX
peaKiMii Ha HOHBI; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

Hewmeramisl 1 uX coequHeHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CrpoeHue U (uU3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — rajloreHoB. XMMUYECKUE CBOICTBA Ha MpUMepe XJopa (B3aUMOAEHUCTBHE C
MeTaJlylaMM, HEMeTajllaMd —  BOJOPOJAOM U  KHCIOpOAOM, *mieroyamu™).
XnopoBoaopo. CossiHasg KUCIOTa, XUMUYECKHE CBOMCTBA, *MONTyYeHUuEe™, MpUMEHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHM3M uesioBeka.®* BaxkHeiine XJI0puasl U
UX HaXO0XJICHHE B PUPO/IE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUSI.

Crpoenre W (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopnelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETajjlaMH,
**KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOIOPOJ: CTPOCHHUE,
¢uznyeckue U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJbHBIE CBOMCTBA).
Oxcupl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKCUAO0B. CepHas KuciaoTa: puandeckue
U XUMHYecKue cBoicTBa (obOmue u crneuuduueckue). Colnd CEpHOM KHUCIOTHI,
KayeCTBEHHAas peakuus Ha cyiabpaT-uoH. CepHUCTask KUCIOTA. *XUMUUYECKUE PeaKIuy,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs] CEpHOM KHUCIOTHI.™
Haxoxnenue cepel u €€ coequnennii B npupose. [I[pumenenue cepbl U €€ COEAMHEHNH B
ObITY M B TNPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arpPSI3HEHUE BO31yXa U BOAOEMOB), CIIOCOOBI
ero npeaoTBpanieHus. *

OOmast xapakTepucTuka »3ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapakTepHbIe CTEIEHN OKUCIICHHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMM M HEMETaUIaMH - KHCJIOPOJAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBONCTBa
(oKkHCcNeHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBopa), *moiydeHue™ U mpuMeHEHHeE.
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Conmu aMMoOHHS: cocTaB, (HU3UMYECKHME M XHMHUYECKHE CBOMCTBa (pa3joKeHHeE,
B3aMMOJICUCTBHE CO LIeJoYaMu), NpuMeHeHue. KadecTBeHHass peakiuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYecKue U XMMHUYECKue CBOMcTBa (oOue u
crienuduyeckue), *nomydenue.* Hwutparel (pasznoxkeHue). A30THCTas KHUCIIOTA.
Hcnonb3oBaHne HUTPATOB M COJEH aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalolled cpeibl COCAMHEHHS MU a30Ta (KUCIOTHBIE
JIOK]TH, 3arpsi3HEHUE BO3]lyXa, TOYBBI U BOJOEMOB).*

®docdop, *ammorponnsie Monudukanuu docdopa,* QunUecKrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBHE C MeETAIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMHU
a30THOW m cepHou kuciotamu).* Oxcua (ochopa (V), oprodochopHas kucioTa:
¢usznyeckue M XUMHUYECKHWE CBOWCTBA, *mosydeHue.* *[loHsTne O MHHEpaIbHBIX
ynoOpenusx: HUTpaThl U docdatel. [loHATHE 0 KOMIIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucTka 31eMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUs. BajgeHTHOCTh M XapaKTepHbIE CTENEHM OKHCIICHHS aTOMOB Yyrjepoia H
kpemHus. Pacripoctpanenue yrieposaa B IpUPOJIE, XapaKTEPHbBIE CTETIEHN OKUCIICHUSI.

VYrnepon, amwtoTponHblie Moaudukanuu (rpadur, anmaz), GuUUYECKUE WU
XUMUYECKME CBOMCTBA TMPOCTBHIX BEMIECTB (B3aMMOJICUCTBHE C  METaJlIaMH,
HeMeTallaMH, *KOHIICHTPUPOBAHHBIMU a30THOW M CEPHOM KHCIOTaMH)*. AICOPOIHS.
Kpyrosopot yriepona B npupoge. OKcuabl yriepoaa, ux (pu3nyecKue U XUMUYECKHe
CBOMCTBa, IIOJlyu€HUWE U MPUMEHEHHe, JCICTBME Ha  OpraHU3M  YeJIOBEKa.
*Jkojoruueckue MpoOIeMbl, CBsi3aHHbIE ¢ okcuaoM yriaepona(lV); rumoresa
100aJbHOIO TMOTEIUICHUSI KIMMarta; MapHUKOBBIA 3G dekT.* YronpHas kucioTa U e€
colid, MX (U3MYEeCKHe W XHUMHYECKHE CBOWCTBA, *MONy4eHUE M IpPUMEHEHHe.™*
KauectBennass peakuus Ha KapOoHaT-uoHbl. Mcmonb3oBaHHe KapOOHATOB B OBITY,
MEHUIIHE, TPOMBIIIICHHOCTH B CEJILCKOM XO3SHCTBE.

OOmue mpeacTaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUN yriiepoja (Ha mpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1Ux coctaB u xuMuueckoe crtpoeHue. Kiaccudukanus opraHM4ecKux BemecTs.™®
[TonsiTue 0 OMOTOTMYECKU BAXKHBIX BEHIECTBAX: KUpPaX, OeyKaxX, yrieBoJax — M HX
pOJI B JKM3HU uYeJoBeKa. *MarepuaabHOE €JMHCTBO OPTaHUYECKUX M HEOPTaHUYECKHUX
COEINHEHNN. *

Kpemnauii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aMMOJICUCTBHSI C MeTaJlaMd W HEMeTayulaMH), *royiydeHue® u NpUMEHEHHe.
*CoenuHenus kpemHus B npupoje. OOmue npeacrapienus o0 okcuae kpeMHus(IV) u
KpeMHUeBOU kucnore. CUIMKaThl, GPU3NYECKUE U XUMHUECKHE CBOMCTBA, MOTyUYeHUE U
NpUMEHEHHe B  OBITy, MPOMBIIUIEHHOCTH (B  MEAMIIMHCKOW, JIJIEKTPOHHOM,
CTpPOUTENBHON W Ap.). BakHeillne cTpouUTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEHT, OETOH, keJie300eToH. [IpobaeMbl 6€30macHOr0 UCIOIL30BaHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHOMN XKU3HU. *

XUMUYECKUN SKCIEPUMEHT: H3yuyeHHuEe O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBHI, MPOBEJCHUE KAYECTBEHHBIX PEAaKLIHUU Ha XJIOPUI-HOHBI U
HaOIOZIcHUE TPU3HAKOB WX TNPOTEKAHUS; OMBITHI, OTpaxaronme Q(U3NYIECKue U
XUMHUYECKHE CBOICTBAa TrajoOreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB); O3HAKOMJICHHME C oOpasmamMu  XJOpujoB  (TaJIOTCHHUOB);
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O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeIUHEHHSIMU (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpPUAJIOB); HAOIIOAEHHE Ipolecca OOYIVIMBaHMs caxapa MOJ JEHCTBUEM
KOHLIECHTPUPOBAHHON CEPHOM KUCIIOThI; U3yYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEpHOM KUCIIOTHI, IPOBEJCHUE KaUECTBEHHOW pEakliMM Ha Cylb(aT-uoH U HaOII0ACHUE
npU3HaKa e€ IpOTEeKaHUs; O3HAKOMJIEHUE ¢ (PM3NYECKUMHU CBOMCTBaMHU a30Ta, pocdopa
U UX COEIMHEHUH (BO3MOXKHO UCIOJB30BaHNUE BUIEOMATEPUAIOB), 00pa3liaMy a30THBIX
1 (GOCHOPHBIX yIOOPEHUH; TOTyYeHHE aMMHaKa U U3YYEHHE €r0 CBOMCTB; IPOBEICHUE
KaueCTBEHHBIX PEakKIMil Ha MOH aMMOHHMS U ¢docaT-uoOH U HW3YUCHHE MPHU3HAKOB UX
IIPOTEKAHUSA, B3aWUMOJECUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEAbIO
(BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUTMYECKUX
peméTok anMasa, rpadura; 03HaKOMJIEHHE C IMPOLIECCOM aacopOLUu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM M YCTPOMCTBOM NIPOTUBOra3ad; IOJIyYEHHE
YIJIEKHACIIOTO ra3a U U3y4YEHHUE €r0 CBOWCTB; IIPOBEICHHE KAYECTBEHHBIX PEaKUUH Ha
KapOOHAaT- ¥ CHJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMIICHHUE C
IPOAYKIMEH CUIMKATHON IIPOMBIIUIEHHOCTH; PELICHUE DKCIIEPUMEHTAIbHBIX 3a1ay I10
TeMe «BaxHel1re HeMeTaJUIbl U UX COCAUHEHUS.

MeTtaibl 1 UX COEUHEHHUS

OO0mras xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux rnosnoxenus B llepuoamyeckol ~ cUCTeME  XMMHUYECKHUX  DJIEMEHTOB
. 1. MenneneeBa u ctpoeHusa atoMoB. CTpoeHrue MeTamuioB. Mertajuindeckas CBsi3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DJIEKTPOXUMUYECKAN DA HAINPSKEHUN
MeTauioB. DU3NYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHUCJIOPOJIOM, BOJIOM, KUCTOTaMK). *O01ImMe crnocoosl nonyueHus MetauioB. [lonstue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBel (CTab,
YyTyH, AOPATIOMHUHNI, OpOH3a) U UX TPUMEHEHHE B OBITY U TPOMBIIIJIEHHOCTH . *

[Ilenounsie Merayuibl: MnojiokeHue B l[lepuoanyeckon cucremMe XUMHYECKUX
anemeHToB J[. W. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
duznueckre W XUMHUYECKHE CBOWCTBa (Ha mpumepe Hatpusi u Kanus). OKCUIBI U
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre MEeI0UYHbIX METAIJIOB U X COCTUHEHUIA.

[Ilenouyno3emenbHbIE METaJIIbI MarHum u KaJIbLIHN: IIOJIOKEHUE
B [Ilepronnueckor cucreme xumMudeckux syeMeHToB [[. M. MeHneneeBa; CTpoeHue ux
aTOMOB; HaxoxJeHue B mpupoje. dPuznyeckue M XMMHUYECKUE CBOICTBA MarHusi u
Kayblus. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CLIOCOOBI €€ yCTpaHEeHUs . ™

AnmoMuHui: TonoxkeHue B llepuogmueckod cHUCTEME XMMHYECKHX 3JIEMEHTOB
J. 1. MeHnneneeBa; CTpOEHME aToMa; HaxOXJAeHUE B mnpupone. PuznuecKkue Hu
XUMUYECKHE CBOMCTBA altOMUHUSI. AMQOTEpHBIC CBOMCTBA OKCHJA U TUIPOKCUJIA
AJFOMUHMUSL.

Kenezo: nonoxenne B Ileppoamyeckor CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOGHME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3auMOACHCTBHE C METaJIaMH, KUCJIOTaMHU U COJISIMU).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) u xemesa(Ill): cocraB, cBoiicTBa u
*nosrydyeHue.™
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XUMHYECKUI 3KCIEPUMEHT: O3HAKOMJICHHE ¢ OoOpasllaMy METaUIOB U CIUIABOB,
uX (PU3MYECKUMHU CBOMCTBAMU; U3yUYE€HHUE PE3YJIbTaTOB KOPPO3UU METAILIIOB (BO3ZMOMXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHAIOB), 0COOEHHOCTEHN B3aMMOICUCTBHS OKCUIA KAJIbLIUS U
HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BUJEOMATEPHUANIOB); HCCIIEIOBAHUE
CBOMCTB JKECTKOM BOJBI; TMpoOIlecCa TOpPEHHUs Kelie3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB); IPU3HAKOB MMPOTEKAHUSI KAU€CTBEHHBIX PEaKIUi Ha
WOHBI (MarHus, Kajablius, amroMuHMs, IuHka, skenesa(ll) u sxemeza(lll), memu(Il));
HaOJIIOZICHUE U OMHMCAHKE MPOIIECCOB OKPAIIMBAHMS TJIAMEHA HOHAMH HATpPHS, KA U
KaJblnsi (BO3MOXKHO HCIIOJIB30BAHHME BHICOMATEPHAIIOB); MCCIIENOBaHNE aM(DOTEPHBIX
CBOMCTB THAPOKCH]IA ATIOMUHHS ¥ TUIPOKCHUAA ITMHKA; PEIICHUE dKCIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxHelIe MeTasibl U UX COEQUHECHUSD.

XHUMUS U OKpYXKarolas cpeaa

*HoBble mMaTepuanbl U TexHOJIOrMH. BellecTtBa M MaTepuasnbl B MOBCETHEBHOU
KU3HM 4YesloBeKa. XHMMHMS M 310pOBbe. be3zonmacHoe HCIONb30BaHHUE BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON rPaMOTHOCTH. ™

*XUMHUECKOe 3arpsi3HEHHE OKpyKawolled cpeabl (ImpelenbHas J0mycTUMast
koHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHu 3K0J0rH4ecKux nmpoosiem. ™

*TIpupoaHble MCTOYHUKU YTIJIEBOAOPOAOB (Yrojib, HPUPOJHBIM ra3, He(Th),
MPOJIYKThI UX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3y4€HHE O0pa3loB MaTepHaloB (CTEKIO, CIUIaBBI
METaJUIOB, MTOJIMMEPHBIE MaTepUaIIbl).™

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnpeaMETHBIX CBA3€H IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSl Yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHSATHUMH,
TaK ¥ NOHATUHN, ABIISIOLIUXCS CUCTEMHBIMHU JUISl OTJENBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAyyHble IOHATHSA: Hay4dHbIM (aKT, THUIOTE3a, 3aKOH,
TEOpusl, aHAJIU3, CUHTE3, KJIaCCU(pUKALUs, TIEPUOAUYHOCTD, HAOII0IEHUE, SKCTIEPUMEHT,
MOJICIMPOBaHUE, M3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTHS,
MaTepuabl.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
PaZMOaKTUBHOCTH, MOJIEKYJA, DJIEKTPUUSCKUH 3apsil, MPOBOJIHUKH, TOTYIIPOBOIHHUKH,
IVDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaNIMYECKas pemérka, CIUIaBbl, (HU3UUEcKue
BEJIMYMHBI, CAWHUIIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Connue.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOIIaeMble, TOIIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJMETA
«XUMHNA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B uenom pesynbraThl ocBoeHus oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJDKHBI COBMANaTh ¢ pe3yiapraramMu denepanbHoi paboueld MporpaMMbl
OCHOBHOT0 00111eT0 00pa3zoBanusi. Hanboee 3HaUuMMbIMU SBIISIFOTCS:

JIMHHOCTHBIE PE3YJIbTATDI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHUA  MPOTPaMMbl  OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JIOCTHTalOTCs B XoJe OOydeHHs XUMHUH B €AMHCTBE Yy4eOHOW U
BOCIIMTATEIIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMH
COLMOKYJIBTYPHBIMU M  JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMH, IPUHATBIMH B
oOlllecTBE TMpaBWJIaMM W HOPMaMu TIOBEJIEHUS U CIOCOOCTBYIOT —Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALIUN 00yYarOIIUXCsl.

JInyHOCTHBIE pE3yNbTATHI OTPAKAIOT TOTOBHOCTh oOyuaromuxcs
PYKOBOJICTBOBAaTBbCSI CUCTEMOW IMO3UTHUBHBIX LICHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OIIBITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOTO BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIECHHSI K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPHUYECKOMY M
HAy4YHOMY HACIECIWI0, ITOHMMAaHMUS 3HAYEHHS XUMHUYECKOWM HAyKM B KU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BIIAJETh JIOCTOBEPHOM HMHQPOpMaLUend O
MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

NPEACTABICHUSI O COLUMAIBHBIX HOPMAaX M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, y4eOHO-HMCCIeA0BaTENbCKOM, TBOPUECKON U JIPYTMX BUAAX JESATEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESTENIbHOCTU MPH BBINOJIHEHUN YUEOHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XUMHYECKUX DJKCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHs K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCe
ATOM y4eOHOW JEesTENbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IOBEJIECHHWE W TMOCTYIKH
CBOMX TOBAPHILEU C MO3UIMU HPABCTBEHHBIX W NMPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE M XHWMHYECKOM pEAKLINH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KAapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPOABI, B3aUMOCBSA3X YEJIOBEKA C IIPUPOIHON CPEOH, O
POJIM XMMUU B TO3HAHWUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUHN MO
XUMHH, HEOOXOJUMBIX JIJIs1 OOBSICHEHHUS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MHPOPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPBI, B TOM YHCIIC
HABBIKOB CaMOCTOSATEILHON PabOTHI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMH CPECTBAMU UHPOPMALIMOHHBIX TEXHOJIOTUA;
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uHTepeca K OOYyYEeHHIO U TMO3HAHUIO, JIOOO03HATETBbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OOpa30BaHUIO, IPOEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HaHUS LIEHHOCTU U3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/10pOBBII 00pa3 KU3HU, OCO3HAHMSI OCIEICTBUN U HENPUATHS BPEIHBIX
OpUBBIYEK (YHOTpPEOJEHUS aJKOIojs, HApKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTU
COOIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY M peaTbHOM KU3HHU;

5) TpyZIOBOTO BOCIIUTAHUS:

UHTEpeca K MPAKTHUECKOMY H3YYCHHIO MpodeccHil U TpyAa pazIudHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUM M0 XUMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYAJTBHON
TPACKTOPUM MPOJOJDKEHUSI O00pa30oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOU
npo(eCCUOHATBHON JI€ATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
aJIalITUPOBATHCA B MPO(ECCHOHATIBHOM cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LI€JIECOO0OPA3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY YKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMSI, IOHUMAaHUs [IEHHOCTH 3/JOPOBOr0 U 0€3011acHOrO
oOpa3za >KM3HU, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHMUSl LIEHHOCTH COOJIIOAEHUS TMpaBUil O€30MacHOIO
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYaLUX, YTPOXKAIOLIIUX 3I0POBbIO
U KU3HHU JI0JICH;

CIIOCOOHOCTH MPHUMEHATh 3HAHUA, IOJyYaeMble MNPU HU3YYCHUM XUMUH, IS
peleHns 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH NPUPOJHON CPENOM, NOBBIIEHUS YPOBHS
HKOJIOTMYECKON KYJbTYphl, OCO3HaHUS TJ00AJIbHOIO XapakTepa SKOJIOTMYECKUX
npo0JieM U MyTel UX peleHus MOCPEICTBOM METOAOB XUMUH;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B IM03HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAJIBHOM MIPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE PE3YyJIbTaThl OCBOSHHS O00pPa30BaTEIIbHOM MPOrPaMMBbI IO
XUMHH OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH ITO3HABATEILHBIMU JACHCTBUSIMU, B TOM
qucIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISBJISTH IPUIUHBI M CJICICTBUS MTPOCTHIX XUMHUUECKUX SBJICHUM;

OCYIIECTBIISATh CPAaBHEHHE, KIIACCU(DHUKAIINI0O XUMUYECKUX BEIIECTB MO 3aIaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHYCCKUX OTepaIui;

CTPOUTH  JIOTHYECKOE  CYXKICHUE TIOCNIe  IPEABAPHUTEILHOTO  aHaju3a,
BKJTFOYAFOIICE YCTAHOBJICHUE MPUYNHHO-CIICJICTBEHHBIX CBSI3eH

co31aBaTh, MPUMEHSITh U MPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUTSI peIieHUsT y4eOHBIX U TTO3HABATEIbHBIX 3324 C TIOMOIIBIO Me/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
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ITOCJICACTBUS,
2) 0a30BbIE UCCIIEOBATEILCKUE ICHCTBHS:
C IMOMOIIBIO TTe/1arora MPOBOAUThE XUMHUYECKHUI OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUISl yCTAHOBJIGHUSI OCOOCHHOCTEW 00bEKTa N3yUCHHS, TPUIMHHO-CIICICTBEHHBIX CBS3CH
U 3aBUCHMOCTEH 00BEKTOB MEXIY COOOi;
C TIOMOINIBI0 TIeJarora WM CaMOCTOSTENBHO (HOPMYIHPOBATH O0OOIICHUS U
BBIBOJIBI T10 pe3yJIbTaTaM MPOBEACHHOTO HAOIIOICHMS, OTIBITA;
3) paboTa ¢ uHpOpMAITUEH:
BBISIBIIATH JNePUITUTHI MHPOpPMAIUU, TAHHBIX, HEOOXOIUMBIX IJISI PEIICHHS
MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHJA B APYToi (TaOIUIly B TEKCT
¥ Ip.);
UCKATh WK OTOMpaTh WH(POPMAIMIO WA JaHHBIC W3 MUCTOYHHKOB C YUETOM
peIOKEHHON YUeOHOM 3a1auu U 3aJIaHHBIX KPUTEPHCB.

OBnasieHre YHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJICHCTBUE B IpyIiie (omnpeaensaTh o0iume e,
pacipenesnsTh poJiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C IOMOILBIO II€Iarora Wik CaMOCTOSITEIIBHO COCTABIISITh YCTHBIE U NTMCHbMEHHBIE
TEKCThl C HCMOJIb30BAHUEM WILIFOCTPATUBHBIX MAaTEpPUATIOB JJISI BBICTYIUICHUS TEpEN
ayJIUTOPHUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUYHUTEJIEM U CBEPCTHHKaMU; padOTaTh MHIWBHAYAJIbHO W B TPYMIE: HAXOAHUTH 0OIIee
pemieHre M paspemarb KOH(MIMKTHL HAa OCHOBE COIVIACOBAHMS TMO3HMLIMK W yyeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTHUPOBATh U OTCTaMBATh CBO€ MHEHHUE;

OLICHMBATh KAYECTBO CBOErO BKJa/a B OOUIMH MPOAYKT, IPUHUMATh U Pa3JEIsATh
OTBETCTBEHHOCTbH U MPOSIBIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA IEPE] TPYIIIION.

OBnazieHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYJISITUBHBIMU JICHCTBUSMM:

oOHapyxuBaTh Hu (POpMyIHUpPOBATH Y4YEOHYIO MpoOJIeMy, OINpPEAeNsTh IeIb
y4eOHOM JIeSITEIHBHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJSl, CaMOOLICEHKH, TMPUHITHS PEUIEHUA U
OCYIIECTBIIEHUS! OCO3HAHHOTO BHIOOpA B Y4eOHO U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3YyJbTaTaMHU, OCYILIECTBIISIThH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PE3yJbTara, ONPEICIATh
CHOCOOBI ICUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUEH;

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH YydeOHOU
3a/1a4y;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3yibTar
JESTETLHOCTH, OMPENCISATh TMO3UTHBHBIE W3MEHEHUS M HaMpaBlieHUs, TpeOyromue
JanbHeHIel paboTsl;

OCO3HAaHHO OTHOCUTBCS K APYIOMY YEJIOBEKY, Er0 MHEHHIO.
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I[TPEJIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB MO0 OCBOCHHUIO 0053aTEIbHOTO COJIEP KAHMS,
yCTaHOBJIEHHOTO JaHHOW DenepanbHO pabodeilt mporpaMMOM, BBIICISIIOT: Hay4dHBIC
3HAHWS, YMEHHS W CIIOCOOBI JCUCTBUH, crneruduyeckre s y4eOHOro mpeameTa
«XuMusl», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaIuu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaITUsIX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX W IIO3HABAEMOCTHU SIBIICHUM IPUPOIBI,
MOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHYECKONM HAyKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUSI, KOMIIOHEHTA OOIIeH KyJIbTYpbl U MNPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeCTa
XUMHUHU CPEJIA JIPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH IMOHATHIHOTO armapara U CUMBOJUYECKOTO S3bIKA XUMHUU
JUTSL COCTaBIIeHUs (POPMYJT HEOPTAHUUECKHUX BEIIECTB, YPABHEHUN XUMUUYECKUX PEaKlni
(c omopoit Ha anrOpUTM YYEOHBIX JIEUCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOUN
HomeHkIaTypbl (IUPAC u TpuBHanbHON) W yMEHHE HCHOJB30BaTh €€ JJISl PEHICHUS
y4eOHO-TI03HaBATEIbHBIX 337]a4 C MOMOIIBI0 YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUIsi OOBSICHEHHMSI CTPOEHUS aTOMOB M MOJIEKYJ IO aJroOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEACTaBICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHUE C MOMOIIBI0 YUUTENsS
MIPUMEHSTh CUCTEMY XHMHUUYECKUX 3HAHWM JJIsl YCTAHOBJICHUS B3aMMOCBSI3EH MEXTY
M3YyYCHHBIM MATEpUAJIOM W TPHU MOJYyYCHHH HOBBIX 3HAHWM, a Takke B Mpoliecce
BBINIOJTHEHUSI Y4Ye€OHBIX 3aJaHUi U mpu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BAKHEUIINE XUMHYECKUE TNOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJia,
BEILIECTBO, IIPOCTOE M CJOKHOE BEILIECTBO, OJHOPOJHAS W HEOAHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJISIPHAsT MAacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00beM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpemHss),
XUMUYECKasi pEAKUHUs, pPEaKUHH COCAUHEHHUS, PEaKIUU Pa3JIOKEHUS, PpPEaKIHUH
3aMEIICHUs], PeaKIuu 00MeHa, TeTuIoBON A (EeKT peakiuu, K30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO AJIEMEHTA B COCAMHECHHHM, MAcCOBasd
JIOJIS1 M TIPOLIEHTHAsI KOHLIEHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTallb, paguyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMUYECKasl CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIIPHASI M HEMOJSpHAs KOBaJEHTHAas
CBSI3b, MOHHAS CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
HMOHHAsI, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  AJIEKTPOJUTHYECKAsT JIMCCOIMAIlMsA, pEeaKIuu HOHHOro OOMeEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKUCIUTEIb U  BOCCTAHOBHTEIb,
OKHCJICHUE W BOCCTAHOBJICHWE, JJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MPeaebHO
nonyctumas koHueHntpauus (I1IJIK), koppo3ust MeTaninoB, CrjiaBbl;

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXpaHeHus Macchl, [leprnoanueckuii
3akoH /I. V1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHUU: ATOMHO-MOJIEKYJISIpHAs TEOPHs, TEOPUsl DICKTPOIUTHYECKOU
JUCCOIMAIINM, a TaK)Ke MPEJICTABICHUS O HAYYHBIX METOJaX IMO3HAHMS, B TOM YHUCIIEC
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AKCIEPUMEHTAIIHBIX U TEOPETHUECKUX METOAAaX MCCIIEIOBAHUS BEIIECTB U U3YUYEHUS
XUMUYECKUX PEaKIUi;

MPE/ICTaBICHUE O TIEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pamuyc aroMa, D3JIEKTPOOTPUILIATENBHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 3JeMeHTOB B Ilepuonnyeckoit cucreme (B MalibIX Mepuoiax M TIIaBHBIX
MOJATPYIINAax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBSICHATH CBSI3b MOJOXKECHHUS
anemeHTa B llepuogmdeckoil cucremMe ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sA1pa, OOIIee YHUCIO 3AJIEKTPOHOB),
pacrpesesieHueM 3JIEKTPOHOB MO JHEPreTUUECKMM YPOBHSM aTOMOB IMEPBBIX TpPEX
MIEPUOJIOB, KaIusl M KaJbIUs; KIacCU(DUIMPOBATh XMMHUYECKHE DJIEMEHTHI C OMOPOH Ha
onpeneneHus GU3NIECKOTO CMBICIIA ITU(POBBIX JAHHBIX TEPUOTUICCKON TaOTUIIHI,

yMEHUE KJIacCU(PUITMPOBATh XUMHUUECKHUE DJIEMECHTHI, HEOPTaHUIECKHE BEIIECCTBA
U XUMUYECKUE PEaKIMU C OMOpPOl Ha CXEMbI; ONPENETsATh BAJICHTHOCTh U CTEIECHb
OKHCJICHHUS] XUMHUYECKUX AJIEMEHTOB, BUJ XUMHUUYECKON CBSI3M M THUIl KPUCTAILUINYECKOU
CTPYKTYpBI B COEIMHEHUSX, 3apsi]l MOHA, XapaKTEP CPEAbl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb M BOCCTAHOBUTEIh IO QITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cXxeMmy (QU3MYECKHEe W XHUMUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPOJI, rpaduT, aiMa3, KpEMHUH, a30T,
docdhop, cepa, XJOp, HATpUM, KaIMi, MarHWM, KaJbIlUi, ATIOMHHHUH, >XEJe30) W
CJIO’KHBIX BEIIECTB, B TOM YHCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIbl MeTauioB | - I[TA rpynm, amomunus, menu (I1),
uuHka, xene3a (II u III), okcuast yriepona (I u IV), kpemuus (IV), azota u pocdopa
(T u V), ceper IV u VI), ceprucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHasi, KPEMHHEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATh C ONOPOM Ha IIJIaH U KIIFOYEBbIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa W CTPOEHHUS TMOCJE MPEABAPUTEILHOrO aHajau3a IMOoJ PYKOBOACTBOM
nejgarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOWMCTB, BO3MOYKHOCTb
MPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B PA3JIMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 MPUPOIHYIO CPENY;

YMEHUE COCTAaBJISITH MO O00pa3ily, CXeMe, aIrOpuTMy YYeOHBIX JIeWCTBHIMA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKIUii (B TOM YKCIIE PeaKliii MOHHOTO OOMeHa
U OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil), WILIIOCTPUPYIOMINX XUMHUYECKHUE
CBOWCTBA M3YYCHHBIX KJIAccOB / TPyNN  HEOPraHWYECKMX BEMIECTB, a TaKKe
MOATBEPKAAIOMINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCISATH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO JIEMEHTAa B COCIMHEHUH, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro mMaccy, oObEM ra3oB C OMOpPOH Ha
o01ue GopMyJsibl; yMEHHE MTPOBOAUTE PACUEThI 10 YPABHEHUSIM XUMUYECKUX PEaKIui 1
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJTYKTOB PEAKITUH C
OTIOpO¥ Ha 00pas3el], aNropuUT™M yueOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICIUPOBAHKE) MPU HM3YUYCHUU BEIIECTB U XUMHYECKUX SBJICHUU C
OMOpOM Ha AIrOpUTM Y4eOHBIX ACUCTBUI; yMmMeHHE CHOPMYJIHPOBATh MPOOJIEMy U
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MPEIOKUTh TyTH €€ PEIICHHS C MOMOIIBIO Iearora; 3HaHWE OCHOB O€30TacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XHMHUYECKOW TMOCYJIOH M J1abopaTOpHBIM
000pyI0BaHUEM;

HaJIM4KEe MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIIETYIOIIUX
XUMHUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUYHUTENS C OOCYXKIEHUEM IIIaHa
pabOThI WIIK COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U ONKCaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HMUESCKIUMHU ¥ XUMHUUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIONIUE MTPU3HAKH MPOTEKAHUS XUMUUECKUX PEaKIIHil;

U3yYeHHE CIIOCOOOB pa3fesieHus: CMeceil;

MOJIYYEHHUE KUCIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPO/Ia U U3YUYEHUE €r0 CBOMCTB;

MOJTYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJIyYEHHE aMMHUAaKa U U3YYEHUE €r0 CBOMCTB;

MIPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHOW MAacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA;

UCCIICJOBAHUE W OIKMCAHUE CBOMCTB HEOPraHMYECKHUX BEHIECTB PAa3IUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIopaHxa Hu (QeHondTanenHa) s
ONPENICIICHHS XapaKTepa CPebl B paCTBOPAX KUCIOT U LIEJIOYEH;

W3YyYECHHE B3aUMOJACHCTBHUS KHCJIOT C MeETaJUlaMH, OKCHJIAaMHU METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHME OJIHOTO METaJlIa IPYTUM U3 PacTBOpa COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U 1IUHKA;

pelieHrne  JIKCIePUMEHTAIbHbIX 3aad 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPraHUYECKUX COCAUHEHUI;

pelIeHrne  3KCIEPUMEHTAIbHBIX  33Ja4 10 TeMe  «ODJNEeKTPOJIUTHYECKAs
U CCOLIAALIMSY;

pelIeHrEe KCIEPUMEHTANIbHBIX 3ajlay 1Mo Teme «BaxHeilme HemeTauibl U UX
COCIMHEHUSD;

pelIeHrEe SKCHEPUMEHTANbHBIX 3a7a4 no TeMe «BaxHeilmme meramibl U UX
COCIMHEHUSDY;

XUMHUUYECKUE DKCIIEPUMEHThI, ULTFOCTPUPYIOIIUE MPU3HAKU MPOTEKaHUS PEaKIIUii
HOHHOTO 00OMEHa;

KaueCTBEHHbIC PEaKI[MM Ha TMPUCYTCTBYIOIIME B BOJHBIX pPAcCTBOpPax HOHBL:
XJopua-, Opomua-, uomua-, cyinbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Kefe3za (2+) u
xenesa (3+), menu (2+), IIMHKa;

yMEHUE TIPEACTABIATh PE3yNbTaThl dKCIEpUMEHTa B (opmMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(PUKOB U TAOJHUII U BBISBISTH YMITUPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEJHEBHON JKM3HHU, a TaKKe TMpaBWIaMU TOBEJCHUS B IENAX COEpEKCHUS
3I0POBbSI U OKpYXKalolllel MPUPOJHOW Cpepl; MOHMMaHUE Bpenaa (OMACHOCTH)
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BO3JICUCTBHSI HA JKMBBIE OPraHW3MbI OIPEACICHHBIX BEIIECTB, a TAaKXKE CIOCOOOB
YMEHBIIEHUS! U NPEJOTBPAILICHUS WX BPEIHOIO BO3JEWUCTBHS; MOHMMAHHE 3HAUCHUS
KUPOB, OCJIKOB, YIJIEBOJIOB JUIsl OpPraHU3Ma YeJIOBEKa;

BJIaJICHUE OCHOBAMU XHUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH yMEHHUE
NpaBWIBHO MCMOJB30BaTh W3YYEHHBbIE BEIIECTBA M MaTepuasibl (B TOM YHUCIE,
MUHEpabHbIe YIOOpPEHUs, METAJUIbl M CIUIABBI, MPOAYKTHI MEpepadOTKH MPUPOIHBIX
UCTOYHUKOB YTJEBOAOPOJOB (yIiisi, MPUPOJHOTO Tra3a, HedpTH) B OBITY, CEIHCKOM
XO034iCTBE, HA NPOU3BOJCTBE; YMEHUE NPUBOJUTH MPUMEPHI MPABUIHLHOIO
WCTIOJb30BaHUs U3YUYECHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABIIMBATh CBA3U MEXKAY PEaJbHO HAOII0IaeMbIMU XUMHYECKUMHU
SBJICHUSIMH M TIPOIECCAMHU, MPOUCXOMSIIUMH B MaKpO- WU MHKPOMHPE, OOBSCHSTH
MPUYMHBI MHOTOOOpAa3usi BEIIECTB, YMEHHE WHTETPUPOBATh XMMUYECKHE 3HAHUS CO
3HAHUSAMU APYTHX yIEOHBIX MPEAMETOB C IIOMOIIIBIO TIEAArora;

npeacraBieHne o cdepax mnpodeccHoHATBLHON JESTENbHOCTH, CBS3aHHBIX C
XUMHUEH H COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha JIOCTUKECHHSIX
XUMUYECKON HayKd; HaJU4he OmbiTa padoThl C Pa3IUYHBIMU HCTOYHHUKAMU
uHbOpMAIIUK TI0 XUMHH (HAYYHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBapu, CIPABOYHHKH,
UHTEPHET-PECYpChl) C OMNOpPOM Ha aIrOpuTM: YyMEHHE OOBEKTHBHO OILICHUBATh
UHGOPMAITUIO O BEIIECTBAX, X MPEBPAIEHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeOoBaHHsT K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«Xumus», pacrpeiesieHHbIe 110 rojlaM 00y4YeHus

Pe3ynpTaThl 1mo rogam (QOpMyIHpPYIOTCA [0 NPUHLMITYY J00aBIEHUS HOBBIX
pe3yNbTaToOB OT TroJa K rojy, y»K€ Ha3BaHHbIE B MPEbIIYIIMX ToAax MO3UIUH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHHIO BKIIFOYAIOT PE3YIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMMHUYECKHX TMOHSATHUW: aToM, MOJEKyJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHas W MOJIEKYJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTa
B COCIAMHEHUHU, MOJIAPHBIK  OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
*3JIEKTPOOTPUIIATEIILHOCTH ™, CTENeHb  OKUCJICHUS, XUMHYECKass  peaxuus,
KIaccu(pukanys peakmuii: peakiud COSAMHEHUS, PEAKIMU Pa3JIOKCHHS, pPEaKITuu
3aMEIICHMs], PeaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIIUM; *TerioBoi ddekT
peakmu’™; aapo aroma, dJIEKTPOHHBIN CJIOW aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasl CBSA3b, MOJSIPHASI U HETOJSpHAsi KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasl NIOJIS BemiecTBa (TMPOIEHTHAsS KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) u
MPUMEHSTH 3TU TIOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBPAICHUI;

WCIIOJIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY JJI COCTaBJICHUS (OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUH XUMHUECKUX PEAKIIMK, 3JICKTPOHHOTO OanaHca;
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OTIPEAENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETICHb
OKHCJICHHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSAX C OMOPOM Ha ONpPENEIECHUs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; IPUHAJUICKHOCTh BEIIECTB K OIPEICIEHHOMY KIaccy
COEIUMHEHUN 1O QopMmyjaM; BHJI XUMHUYECKOW CBsI3M (KOBaJE€HTHas M HMOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

UMETh IIPEACTABICHUE O CUCTEME XUMHYECKHUX 3HAHHUW, YMEThb C IOMOUIBIO
YUHTENSA NPUMEHATh CUCTEMY XHMHUYECKMX 3HAHUH, Ul YCTAHOBIICHUS B3aWMOCBS3U
MEXy U3yYEHHBIM MaTe€pUaIOM U MPHU MOJYYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padoTe
C HCTOYHMKAMH XuMudeckoi uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
ONeprupoBaTh UMHU Ha 0OA30BOM YPOBHE, IPUMEHSATH IIPU BBINOJHEHUN YUYE€OHBIX 3aJaHHM
Y pEUIEHUHU PacUETHBIX 33Jlay C ONMOpPOM Ha AJITOPUTM YYEOHBIX NEWCTBUI M3yUEHHBIC
3aKOHBI M TEOpHUM: 3aKOH coxpaHeHus Maccel, llepumommueckunn 3axon JI.H.
MeHnneneeBa, *3aK0H NOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTh O0O3HAU€HUs, KOTOpble UMEIOTCs B Tabmuue «llepuoanueckas
cucremMa  xumuueckux — asemeHtoB  J[. M. MengeneeBay» ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl spa,
oO11ee YUCIIO 3JIEKTPOHOB U PACHPEEIICHUE UX IO 3JIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKkuu (II0 YMCIy U COCTAaBYy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, I10
TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHHUIO CTENEHH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIas ONMMCAHUE IMTPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C ONIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOKHOCTH IMPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUAX MOCIIE
IpEIBAPUTEIBLHOTO 00CYXICHUS C IEAAroroMm;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO U MOJIAPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOI0 3JIEMEHTa Mo (opMyse COeTUHEHHs; MacCOBYIO JIOJIIO
BEILIECTBA B PAcTBOPE; NMPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKOW PEAKLMU C
OIIOPOU Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHOW NEATEIBHOCTH — aHalu3 MU
CHUHTE3, CpaBHEHHE, O0000IIeHWE, CcHucTeMaTu3amus, Kilaccu(uKamus, BBISBICHUC
IIPUYUHHO-CIEACTBEHHBIX CBA3EH — Il U3Y4YEHUs CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKklMii; ecCTeCTBEHHO-HAYYHBIE METOJbl MO3HaHUS — HaOMIOIEHUE, W3MEPEHHE,
MOJEJIMPOBAHUE, SKCHEPUMEHT *(peajbHblii W MBICIAEHHBIM)®* MO PYKOBOJICTBOM
Me1arora;

CJIeI0OBaTh TNpPaBWJIAM IOJIb30BAHUS XHMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
o00OpyZ0OBaHUEM, a TaK)Ke MpaBWjiaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIMOJHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJTYYECHHIO U
cOOMpaHHIO Ta3000pa3HbIX BeEIIECTB (BOAOpPOAa M KHUCIOPOJA), MNPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAacCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y IIPOBOJMTH XMMHUYECKHUE IKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO HMHJMKATOPOB (JIakMycC, (eHoadTalenH, METHIOpaHX U Ip.),
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IMOATBCPIKAAOIINX KaueCTBEHHBIM COCTaB HCOPIraHN4YCCKUX BCHICCTB (Ka‘-ICCTBeHHBIC
pE€aKuun Ha I/IOHBI) Imoa pykKoBOACTBOM II€garora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUH: XUMHUYECKUH 3JIEMEHT,
aToM, MOJIEKyJla, HMOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMHYECKasi CBS3b, *TEIIOBOM A((PEKT peakiuu, MOJb™, MOJAPHBIA 00BEM, pacTBOD;
AIEKTPOJUTHI, HEIJEKTPOJIUTHI, IICKTPOIUTHYECKAST TUCCOLMAIINS, PEAKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peaKIMKu™, OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHME W BOCCTAHOBJICHUE, aJUIOTpoIus, amM(pOTEPHOCTh, XHUMUYECKAs CBA3b
(KoBaJIeHTHasi, WMOHHAs, META/NIMYECKas), KPUCTAJUIMYECKasl peueTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMMHYECKOM peakuuu™, NpeleabHO AOMyCTUMas
konreHtpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSTH ATU TOHATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

UCIIOJIb30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCALIMKM PE3YyJIbTAaTOB HAOJIIOICHUA,
cocTaBiieHus] (GOpMyJl BEIIECTB U yPAaBHEHUN XUMHMUYECKUX PEAKIMM, 3aIUCU JaHHBIX
ycnoBuil 3aaau. Mcnonbs3oBaTe 0003HaueHus1, umeronuecs B [lepuonnueckoil cucreme
U TaOJauIle pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM M cojJell B BOJAE JUIsl BBIOJHEHUS
3aJlaHUM.

ONPENENSATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHUN C ONOPOW Ha OINPEIEICHHUs, B TOM YHUCJIE CTPYKTYPHUPOBAHHBIC;
BUJIbI XUMUYECKON CBSI3M (KOBaJIEHTHAs, MOHHAs, METaJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAIUIMYECKOM PpEmETKH KOHKPETHOIrO
BEIECTBA™;

packpeiBath  cmbicn  I[lepumoamyeckoro 3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHCHhIBATh WU XapaKTEpHU30BaTh™ TaOIUYHYIO
dopmy Ilepuoanueckoil cUCTEMBl XHMHMUYECKHUX OJJIEMEHTOB: pa3iMyaTh MOHSITUSA
«rnaBHasg moarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOINYECKOMN
TabJUIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHMUYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee Y0 AIEKTPOHOB U paclpeiesieHUe UX MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUHN B Mpejesiax MajblX NEPHOJ0B U TJIABHBIX MOJATPYIIl C
y4€TOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThl; HEOpPraHMYeCKHUEe BELIECTBa;
XUMUYECKHE peakiuu (0 YMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
Ter1oBoMy 3G (}eKTy, M0 U3MEHEHUIO CTENIEHEeW OKHUCIICHUS XUMUYECKUX JIEMEHTORB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUUECKUE XUMMUYECKHE CBOMCTBA
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BEIIIECTB PA3JUYHBIX KJIACCOB, MOJATBEPKIAs ONMUCAHUE MPUMEPAMHU MOJICKYJSPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOW JAUCCOLUAIMNA KUCJIOT, IIEJI0Ue U
COJICH; TIOJIHBIC W COKpaIlEHHbIC YpaBHEHUs PEAKIIM HOHHOTO OOMEHA; YpaBHEHUS
peaKLMii, MOATBEPKIAAIONINX CYILIECTBOBAHNE T€HETUUYECKOU CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEILHO-BOCCTAHOBUTEIIBHBIX peaKuuit
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIUd;

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

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJISIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XHMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COCTUHEHHUS, MacCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPAaBHECHHUIO XMUMHUUYECKOW pEaKIuu C
OIIOPOU Ha aJITOPUTM;

cle/0oBaTh TpaBWaM II0JIB30BaHHMS XHMHYECKOM IOCYJIOH M J1abopaTOpHBIM
obopynoBaHuEM, a TaKXe MpaBuiIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIMSAMU I10 BBIMOJHEHHUIO JTJA00PATOPHBIX XUMHUYECKHUX OIBITOB I10 MTOJTYYSHHIO U
COOMPaHUIO ra3000pa3HBIX BEIISCTB (aAMMHUaKa U yIISKUCIIOro Tra3a);

MPOBOJIUTh PEAKIMU, MOATBEPKIAIONINE KAUYeCTBEHHBI COCTAB Pa3IMYHBIX
BEIIIECTB: PACIlO3HABaTh OIBITHBIM NyTEM XJIOPUA- OpOMHII-, HOAMA-, KapOoHart-,
docdar-, cunukar-, cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBl aMMOHHUS U HOHBI
M3YUYCHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pPacTBOpaX HEOPraHUYECKHUX
BCIICCTB;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICTUTEILHON NIEITEIBHOCTH — aHaIu3 MU
CUHTE3, CpaBHEHHE, O0O00O0IIEeHUEe, CHUCTEeMaTU3allhi0, BBISIBJICHUE  MPUYHUHHO-
CJICJICTBEHHBIX CBSI3€M — JJISI U3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIUM;
€CTECTBEHHO-HAy4YHbIC METO/BI MO3HAHUS — HAOJIOJIEHNEe, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHHE M KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOCHHE KaXJIOW TeMbl y4€OHOTO MpeaMeTa
«XuMHS» aNanTUPOBAaHHOW pabodeil  mporpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHHUs OOyYalolUXCs C 3aepiKKOU
MICUXUYECKOTO Pa3BUTHSI, COBIAJIAET C COOTBETCTBYIOIIUM pPa3/esioM paboyei mMporpaMMbl yueOHOTO mpeameTa « XUMUs
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus.

8 KUIIACC
(2 1 B HEnent0, Beero 68 )

IIpumepHbIe TEMBI, OcHoBHOE coep:KaHue OcHOBHBIE BUABI 1eITEILHOCTH
pacKpbIBaloIIue 00yyarImuxcst
AAHHBIA pa3aena

NPOrpamMmBslI,
H KOJUYECTBO YACOB,
OTBOJAMMOE HA X
u3ydeHue

Paznen 1.I1epBoHavanbHble XuMHYeckne mousaTusi(20 u)
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Tema 1. Xumusa —
BaskKHas 00J1aCTh
€CTeCTBO3HAHUSA U
NPAKTHYEeCKOM
AeATEJIbHOCTH
YeJIoBeKa

(59)

Hpez[MeT XUMUH.* PojIb XMMHU B )KU3HU YeJIOBEKA.

XuMus B cucTeMe HayK. MeTo/1bl TO3HAHUS B
XUMHH.*

Tena u BemecTBa. ®uznueckue cCBOIICTBA BEILIECTB.

ArperaTHoe cocTOsiHUE BelecTB. Yuctole
BelecTBa 1 cmecu. CriocoObl pas3/ieNieHuss CMECeH.
dusnueckue U XuMudeckue sBienus. [IpusHaku u
YCJ10BUA NPOTCKAHUA XUMUYCCKHUX peaKuHﬁ.
3HaKOMCTBO C IIpaBUIaMU OE€30IIACHOCTH U
npuéMamu paboThl B XUMUYECKOH JIAOOpaTOPHUH.

JdemMoHcTpauuu

1. JTabopaTopHOoe 000opyAOBaHuE.

2. Paznuynble BUABI XUMAYECKOU MTOCY/IBI.

3. O0pas31ipl BEIIECTB.

4. Crioco0Os1 pasnenenus cmeceit (punpTpoBanue,
BBITIApUBAHUE, TUCTUILIALINSA, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
Jlabopamopuvie onvimui:

Onucanme GpU3NYECKUX CBOMCTB BEILIECTB.
Paznienenue cMecH ¢ MOMOIIBIO MarHUTA.
Ipakxmuueckue pabomul.

Ne 1. JlaGopaTopHoe 060pyioBaHHE U IPHEMBbI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi paboThI B
XUMHAYECKOH J1abOpaToOpuH.

Ne 2. Ouncrka 3arps3HEHHON TOBapEHHON COJIH
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PackpbIBaTh CMBICI N3y4aeMbIX ITIOHATUHI C TOMOLIBIO MIEArora.

PackpsiBaTh posib XUMHHM B IPUPOJIE U KU3HM YEIIOBEKA, €€ CBA3b
C IPYTUMH HAYKAMH.

Pa3nuuyark yncThie BElecTBa U CMECH; OJTHOPOIHBIEC U
HEOJITHOPOJHBIE CMECH;

Paznuuath Qu3nueckue U XMMUYECKHE SIBJICHUS C OTIOPOil Ha
OIPECIICHUS.

OnpenensiTb NPU3HAKU XMMHUECKUX PEAKIIMHA U yCIOBUS UX
IIPOTEKaHUS.

CrnenoBath npaBuiaM IOJb30BaHUS XUMUUYECKOH MOCYI0M U
1a00paTOpPHBIM 000PYIOBaHUEM, A TAK)KE IPAaBUIAM
oOpallleHUsl ¢ XMMUYECKUMU BEIle-CTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMHU 110 BBIIIOJHEHUIO IPAKTUYECKUX padoT MoJ
KOHTpPOJIEM II€J1arora.

IInanupoBaTh ¥ MPOBOJUTH XUMUYECKHM IKCIIEPUMEHT I10
M3YYEHHUIO U OMHCAHUIO (PU3NUYECKUX CBOICTB BEILECTB,
Croco0OB pa3/ielIeHNsl CMecel BEIIECTB M0l PYKOBOJCTBOM
neaarora ¢ 00Cy X AeHHeM Ij1aHa paboThl.

Hcnonb30Bath py BHIIOJHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON AEATENBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO COEpKAHUS,
CIIPaBOYHBIE MaTepHUabl, pecypcsl IHTEpHETa IO
PYKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YIeOHUKA M CTIPABOYHBIX
MaTepUajoB, FPAMOTHO MCIOJIb30BaTh N3y4EHHBIN
MOHATUIHBIN anmnapar Kypca XuMuu



Tema 2. BemecTBa
H XUMHMYECKHUEe peaKkiuu
(15 9)

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI.
3HaKky (CHMBOJIbl) XUMUYECKUX JIEMEHTOB.
[IpocTeie u cinoxHbIC BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuueckast hpopmysia. BaJeHTHOCTh aTOMOB
XAMHYCCKHX JIEMCHTOB. *3aK0H ITIOCTOSHCTBA
cocTaBa BellecTB.* OTHOCUTEIbHAS aTOMHAas Macca.
OTtHocuTenbHast MOJICKYJIsIipHas Macca. MaccoBas
JIOJII XMMHYECKOT'0 JIEMEHTA B COCIMHEHUH.
dOu3nyecKue U XUMHUUICCKHUE SIBIICHHUS. XUMUYECKast
peakuus. [IpusHaku v yciaoBust npoTeKaHUS
XMMHYECKUX PEaKIUi. XUMUYECKUE YPABHEHUS.
TUnbl XUMHYECKUX peakini (COeIMHECHHUS,
pa3IoKeHus, 3aMEIICHUsI, OOMEHA).

3aKOH COXpaHEHUs MacChl BEILIECTB.

*M. B. JIoMOHOCOB — yUY&HBIN-2HIIUKIOTEAUCT. ™

JdemMoHcTpanuu

duznyeckue sIBICHUS (pacTUpaHue caxapa B
CTYTIKE, KUTICHHE W KOHJICHCAIIUsI BOJIBI U T. 11.).
XuMudeckue siBlIeHus (TOpeHrne CBevH,
pa3JioKEeHHUE caxapa, B3aMMOAEHCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapusl,

paznoxenune ruapokcuna meau(ll),
B3alMO/JICVICTBHE JKeJIe3a C CEpOi, B3aUMOJEHCTBUE
xene3a ¢ pactBopom conu meau(1l)).

OnbIT, WUTIOCTPUPYIOLIMNA 3aKOH COXpaHEHUs
MAaccCHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:

[Tpumeps! Gpu3nuecKux sBICHUH (TIJIaBICHHE
BOCKa, TassHHE JIbJIA).

IIpumepbl XUMUYECKUX SBIEHUH (IIPOKATMBAHUE
MEIHOM MPOBOJIOKH, B3aMMOJECHCTBHUE Mea C
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[IpuMeHATh ecTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS (B TOM
qucie HabIoAeHNe, MOICTTMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OI€PALMU MBICIUTEIbHON NEATEIBHOCTH
(cpaBHEHUe, Kaccu(pUKALNA) 151 U3YYEHUS BEIIECTB U
XMMHMYECKHUX PEAKIUK C OIIOPOM Ha AITOPUTM HJIM CXEMY.

PackpsIBaTh CMBICI N3y4aeMBbIX ITOHATUN U 3aKOHOB U
IIPUMEHATH 9T IOHATHUSA IPU ONIMCAHUU CBOMCTB BELIECTB U UX
IIPEBPALLICHM C OITOPOM Ha IUIaH U KJIFOYEBBIE CIIOBA.

Paznuyare Gusnyeckne U XUMUUECKHE SIBIICHUS, OOBSACHATh UX
CYIIHOCTb C TOYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOIO YYEHUS C
OIOPOY Ha OIPENETICHUS U CXEMBI.

OnpenensiTb NPU3HAKU XMMUUECKUX PEAKIIMM, YCIOBUS UX
IIPOTEKAHUS.

OOBACHATH CYITHOCTH (PU3MUECKUX U XUMHUCCKUX SBJICHUH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHUs C
HCIIOJIb30BAaHUEM BU3YAJIBHOW OIIOPHI.

KnaccudunupoBaTh XuMudeckue peakliuu (110 YUCIy U COCTaBY
pearupyromux 1 o0pa3yrouxcs BEIIECTB) C OMOPON Ha
CXEMBI.

CoctaBiath (hopMysbl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U
OTpPEENATh BaJICHTHOCTD 110 (hOpMyJiaM BEIIECTB € ONMOPOM Ha
aJITOPUTM Y4EeOHBIX JIeHCTBUI.

PaccraBisaTs K03 PUIMEHTHI B YPaBHEHUSIX XUMHUYECKUX
peakIuii ¢ ONopoi Ha aNrOPUTM y4eOHBIX JIeHCTBUH.

CrnieoBaTh mpaBuiIaM MOJIb30BAHUSA XUMUYECKON MTOCYION 1
71a00paTOpHBIM 000PYAOBaHKEM, a TAKKe MpaBUIaM OOpaIleHHs
C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKLMSIMHU 10
BBIITOJTHEHUIO JTA0OPATOPHBIX XUMHUECKHUX OMBITOB 10T
KOHTPOJIEM ITEAarora.

Hcnonb30BaTh Ipy BHITOJHEHUH YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIEN0BATENBCKOM NESTEIBHOCTH
HAy4YHO-TIOIYJISIPHYIO JIUTEPATYPy XUMMHUYECKOIO CONEPIKAHMUS,
CIPaBOYHBIEC MaTepHUAIIbI, pecypchl FIHTepHEeTa Mo
PYKOBOJCTBOM II€arora.



Tema 3. Bo3ayx.
Kucaopoa. [lousiTue 06
OKCHIAX

(54)

KHCJIOTOM).
Mogaenu aToMOB U MOJIEKYJT

[TpakTuyeckas padora Ne3 [Ipu3Haku npoTeKkaHus
XUMHYECKUX PEAKIUI

Buruuciaenust

— OTHOCHUTEJIBLHON MOJIEKYJISIPHOM MacChl
BCIIIECTB;

— MAacCOBOH JIOJIM XMMHYECKOTO 3JIEMEHTA 110
dbopMyIie coeTuHEHUS.

BeicTpanBath pa3BEpHyThIE IUCEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(pOPMAIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTEepUajIOB, IPAMOTHO UCIIOJIb30BaTh N3y4EHHBIN
MIOHATUMHBIN anmnapar Kypca XuMuu

Paznen 2. Baxkneiimme npeacTaBuTe/ M Heopranuveckux Bemects (30 1)

Boznyx — cmech razos. CocTas Bo3ayxa.
Kucnopon — sneMeHT u mpocToe Belie-

cTBO. O30H — *ainoTponHasi MO (HUKAIIS
Kuciopoaa.* HaxoxaeHue Kuciopoaa B IpUpoIE,
¢du3nyecKkre U XUMUYECKUE CBOWCTBA (peakiuu
OKHCJICHUs, TOpeHHe). Y CI0BUS BOSHUKHOBEHUS U
npekpaieHus ropeans. [lonsTie 00 okcumax.
*CnocoObl OTY4YEeHUsI KUCIOPO/ia B TaOOpaTOpHH
U poMbIUIeHHOCTH. > [IpruMeHenne kuciopoa.
KpyroBopot kuciaoposaa B Ipupoze.

*TernoBoi 23 PeKT XUMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM YpaBHEHHUH, IK30™-
Y DHJOTEPMUYECKHUX PEaKITUsIX.

*TomnuBo (HePTH, YTOJIb U MeTaH). 3arpsi3HEHUE
BO3/lyXa, CIIOCOOBI €r0 MPel0TBPALCHHUS.
Ycunenue napHUKoBoro 3pdexra, pazpylieHue
030HOBOTO CJI0s.*

JdemMoHcTpanuu

B3aumopeiictBue dhochopa, cepsl u xemnesa ¢
KHCIIOPOJIOM (BO3MOXHO MCIOJIb30BaHUE
BHJICOOTIBITOB).
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PackpbpIBaTh CMBICIT H3Y4aeMBIX TIOHATHIA U IIPUMEHSTH 3TH
MOHATHS NPU ONMCAHUU CBOIMCTB BELIECTB U UX MPEBPAIIECHUI C
HCTIOJIH30BAHUEM OTIOPHBIX CJIOB M KITHIIIE.

XapakTepu30BaTh (OMHUCHIBATB)C ONOPOU HA NIAH, CXEMY,
KpPamKyo 3anuch
COCTaB BO3]lyXa, (PU3NYECKHE U XU-MUUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €To MOTyYeHHs, IPUMEHEHNE 1 3HAYCHHE
B IIPUPOJIE U JKU3HU YeIOBEKa.

Cpasnusamo peakyuu 20peHusi U MEONIeHHO20 OKUCTEHUs C
IpeBapUTEIbHBIM O0CYX/IEHUEM [TapaMeTPOB CPaBHEHUSI.

Cobupats npubOpHI ISl MOTYUYEHUS KUCI0pOo/ia (BBITECHEHUEM
BOJIbI U BO3/1yXQ).

Pacrnio3HaBaTh OMBITHBIM MTYTEM KHCIOPOJ ITOJT KOHTPOJIEM
nejarora.

Hcnonp30BaTh XUMUYECKYIO CHMBOIIUKY JUISI COCTABIICHUS
(dbopMyI1 BEeLIeCTB, MOJIEKYIISPHBIX YPaBHEHUH XUMUYECKUX
peaKkuuii ¢ y4aCTUEM KUCIIOPO/Ia.

OOBACHATH CYHITHOCTH SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBath npaBuiiam 6e30nacHoi paboThI B 1a00paTOPUH MPH
UCIIOJIb30BAHUM XMMUYECKON TIOCY/IbI U 000PYIOBAHUS 11O
KOHTPOJIEM II€/1arora, a Takxke mpaBuiiaM oOparieHus ¢



Tema 4. Bogopon.
ITonsTue o xucaoTax

H COJISIX
(S 1)

Omnpenenenne conep:kaHus KUCIOPOAa B BO3IyXE.
OnbIThI, JEMOHCTPUPYIOIIHE YCIOBUS
BO3HUKHOBEHHMS U NIPEKPALIEHUS TOPEHHUS.

JlaGopaTopHble H IpaKTUYecKne padoThl
JIaGopaTOpHBIH OMBIT:

O3zHakoMJyieHHe ¢ 00pa3laMu OKCHJIOB.
[IpakTuyeckas padora:

Ne 4. Tlomyuenue KuciIopoja, U3y4eHue ero
CBOWCTB.

Boruucienust

— MOJIEKYJISIPHOM MacChl KUCIOPO/Ia U 030HA HA
OCHOBaHWM aTOMHOM MacChl XMMHYECKOT'O
3JIEMCHTA

Bomopoa — 351eMeHT 1 MpoCcTOoe BEIIeCTBO.
Haxoxaenue B ipupojie, GU3NIecKue u
XUMHUYECKHE CBOICTBA (Ha pUMepe
B3aMMOJIEHCTBHS C HEMETA/UIAMHA U OKCHUIAMH
METAJIJIOB), TPUMEHEHHUE, *CIIOCOOBI MOTYUYEHHS.
ITonsATHE O KUCIOTAX U COJIAX.

*

JdemMoHcTpanuu

[Tony4yenue, cobupanue 1 pacrio3HaBaHHe
BOJIOpOAA.

I'openue Bogopona.

BsaunmoneiictBue Bogopoaa ¢ okcugom meau(ll).

JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTOpHBIH OTIBIT:

B3aumMoneiicTBre KUCIIOT ¢ MeTalIaMH.
[IpakTuueckas pabora:

Ne 5. Ilonmyuenue Bo1oposa, U3y4EHHUE ETO
CBOMCTB.

Broruncienus
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUU
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TOPIOYMMHU BEILECTBAMU B OBITY.

[InanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS, J€NIaTh BBIBOJBI MO
pe3yJsibTaTaM 3KCIEPUMEHTA 0] pyKOBOJCTBOM I1€arora.

YyacTBOBaTh B COBMECTHOM paboTe B IpymIie.

Hcnonb30BaTh U BEITIOTHEHUH YI€OHBIX 3aaHUA U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MaTepuabl, pecypcsl UHTepHETa 10
PYKOBOJICTBOM II€arora.

BricTpanBath pa3BEpHYyThIE MICbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UH(OPMALIMIO U3 yYeOHHUKA U CIIPABOYHBIX
MaTepHaJioB C OMOPOil Ha IJIaH, TPAMOTHO UCIIOJIB30BaTh
M3YYEHHBIN MOHATUHUHBIN alapar Kypca XuMUU

PackpbIBaTh CMBICI N3y4aeMbIX MOHSATUI U IPUMEHSTH 3TH
MIOHSTHUS TIPU OTMMCAHUH CBOMCTB BEIIECTB U UX MPEBPAICHUH.

XapakTepr3oBath (OMUCHIBATh) (PU3UUECKUE U XUMUYECKUE
CBOIICTBa BOJIOPO/1a, CIIOCOOBI €T MOJIy4eHUs, TPUMEHEHUE C
ONOpOH Ha MJIaH, KPATKYIO 3aIUCh, CXEMY.

CobGupats mpubop 715t TOTYUYESHHSI BOJIOPO/Ia C UCTIOJIb30BAHUEM
BHU3yaJIbHOW ONOPHI

Hcnonb30BaTh XUMUUECKYIO CUMBOJIMKY JIJISl COCTABIICHUS
(dbopMyI BelecTB, MOJICKYJISPHBIX YPABHEHUH XUMHUECKHUX
peaKkuuii ¢ yyacTHeM BOAOPOJa C OTIOPOM HA AJITOPUTM.

CrnenoBath paBmiiaM 6e301acHoi paboThl B 1a00paTOpuu Ipu
MCIOJIb30BaHNU XUMUYECKOM MOCY/bI U 000pYI0BaHUS MO
KOHTPOJIEM TeJarora., a TakyKe MpaBuiiaM 0OpalieHus ¢
TOPIOYMMH BEIIIECTBAMH B OBITY

[InanupoBaTh ¥ OCYIIECTBISITh HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOCHMSI, JIENIaTh BBIBOIBI 1O
pe3ylibTaTaM 3KCHEePUMEHTA O] PYKOBOJICTBOM I€/larora ¢
o0cyXIIeHrneM Tu1aHa padoThl, C UCIOJIb30BAHUEM KITHIIIE.

Y4acTBOBaTh B COBMECTHOM paboTe B TpyIIIIE.

[1naHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE



Tema 5.
KoaunuyecTBeHHbBIE

OTHOIICHHUS B XUMHH
(49)

aTOMHOM MacChl XMMHYECKHUX 3JIEMECHTOB

KomnuectBo BemectBa. Monbs. MossipHast Macca.

3akoH ABorazpo. MossipHblii 00bEM ra3os.
Pacu€Thl Mo XUMUUECKUM YPaBHEHHSIM.

JdemoHcTpauust
OO0pa3sibl BEMIECTB KOJIMYECTBOM | MOJIb.

Boruucienust

— 00BEMa, KOJIMYECTBA BEIIECTBA I'a3a 10 €ro
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU 00BEMY;
— 00BEMOB Ta30B MO YPAaBHEHHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHH Ia30B
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HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOIEHNUS, JieTIaTh BBIBOBI 110
pe3yabTaTaM dKCIIEpUMEHTA.

VY4acTBOBaTh B COBMECTHOH paboTe B rpyIie

PackpbIBaTh CMBICII H3y4aeMbIX ITIOHATUI U IPUMEHSTH 3TH
IMOHATHS, a4 TAKKC N3YUCHHBIC 3aKOHBI 1 TCOPUH IJId PCIICHHA
pacu€THBIX 3a7a4 C IIOMOIIBIO Me1arora.

BbruncnsaTe MOJISIPHYIO Maccy BELIECTB; KOJIMYECTBO BELIECTBA,
00BEM ra3a, Maccy BEIIECTBa ¢ ONOPOH Ha oOpasell, Ha
bopMyIbI;

IIpoBoaUTH pacy€Thl 10 ypaBHEHUSAM XUMUYECKUX PEAKLUH C
OMopoi Ha 00Opasel], aIrOpPUTM y4eOHBIX JIeHCTBUI:
KOJINYeCTBa, 00bEMaA, MacChl BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHTOB WU MPOTYKTOB
peaxkuuu.

BeicTpanBarh pa3BEpHYTHIE IMCEMEHHBIE U YCTHBIE OTBETHI €
OIIOPOM Ha UH-
¢dopmarnio n3 yueOHUKA U CIIPABOYHBIX MaTepHaioB, TPaMOTHO
UCIOJIb30BaTh U3yUCHHBIN MOHATUIHHBIN anmapar Kypca XUMHH C
MIOMOIIIBIO TIE/Iarora.



Tema 6. Boaa.
PacTBopsl. Ilonsitue 00
OCHOBAHUSAX

(59)

Bona, ee cocraB, cTpoeHHE, MOJIEKYIIHI.
®dusnueckue CBOMCTBA BOJABL. *AHAINU3 U CUHTE3 —
METO/bl U3yYEHHUS COCTaBa BOJBL. *

XHUMHUYECKHE CBOUCTBA BOJLI

(paznoxeHue, peakiuy ¢ HaTPUEM, OKCHIOM
KaJbLusl, OKCHJIOM cepsl IV .

CocraB ocHoBanui. [TonsiTue 06 MHIUKATOpaX.
*Bopa kak pacTBOpuUTeIb.* PacTBOpHI.
*PacTBOPUMOCTh BEIIECTB B BOjC. ™
*HacbliieHHbIE U HEHACBILLIEHHBIE PACTBOPHI. ™
MaccoBas J10J1 BEIIeCTBa B pacTBOpE.

*Posib pacTBOPOB B MPUPOJIC U B KU3HU YETIOBEKA.
KpyroBopot Bozsl B ipupojie.* 3arpsisHeHne
MPUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOJTHBIX
BOJI.

JdemoncTpanuu

DNeKTPOoIN3 BOJBI, CHHTE3 BOJIbI; B3aUMOJICUCTBUE
Bozbl ¢ metariamu (Na, Ca) (Bo3MOKHO
HCIIO0JIH30BaHNE BHICOMATEPHAIIOB).

PactBopeHnue BemecTs ¢ pa3auyHoOn
PacTBOPUMOCTBHIO.

HccnegoBanue pacTBOPOB KHUCIIOT U ILIETOYEH €
MTOMOIIIbIO UHIUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
[IpakTuueckas padora:

Ne 6. IIpuroroBieHue pacTBOPOB € ONPEAECIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.

Boruucienus
— C UCIIOJIL30BAaHUEM ITOHIATHUS «MaccoBas I0JId
BEILIECTBA B PACTBOPE»
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PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUNA U IPUMEHSATH 3TH
IIOHATUSA IIPU ONMCAHUY CBOMCTB BELIECTB U UX IPEBPALICHUN C
MIOMOILIBIO TIEAArora.

XapakTepru3oBarh (PU3MYECKHUE U XUMUYECKUE CBOWCTBA BOJIBI,
€€ poJib KaK pacTBOPUTEIS B IPUPOAHBIX IPOLIECCAX C OMOPOU
HAa IUIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKLIUN C yHaCTUEM BOJBI
C OIIOpOi Ha CXEMY.

OOBACHATDH CYITHOCTb SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHUEM NPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU BOABI OT
IpUMecei, MepbI IO OXPAHE BOJI OT 3arpsA3HEHUs [1OCIIe
IIPEABAPUTEIIBHOIO CTPYKTYPUPOBAHUS MaTepuaa.

[InanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS], JIENIaTh BbI-

BOJIbI 110 PE3YJIbTATAM SKCIIEPUMEHTA MOl KOHTPOJIEM
IIeJ1arora, ¢ UCIoJIb30BaHUEM KIIMLIE.

CrnenoBath paBuiiaM 6e30macHoi paboThl B 1a00paTOpuu Mpu
MCIOJIb30BaHUU XUMHUYECKOM MOCY bl U 000pyI0BaHUs MO
KOHTpPOJIEM I1€J1arora.

[IpoBOaUTH BBIUMCIEHUS C IPUMEHEHUEM TIOHATHUSL «MACCOBAs
JI0JIs1 BEIIECTBA B PACTBOPE» € OMOPOM Ha (POPMYJIBI.

Hcnonb30BaTh Mpu BHIMOTHEHUH YUEOHBIX 3a/1aHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKON AEATEIbHOCTH HAYqHO-
MOMYJISPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHHUS,
CIIpaBOYHBIE MaTepHaIIbI, pecypchl IHTEpHETA TON
PYKOBOZCTBOM II€Jarora.

BricTpanBath pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha HHPOPMAITUIO U3 YYEOHHUKA U CIIPABOYHBIX
MaTepHasoB, FPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN aIllapar Kypca XUMHUU ITOCIE IPEABAPUTEIHHOTO
CTPYKTYpUPOBaHUS MaTepraia



Tema 7. OcHOBHBIE
KJIACChI
HEOpraHuYecKHuX

coeINHEeHnH
(11 9)

Krnaccudukanus HeopraHmueckux COeAMHEHUN.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aMdoTepHbIe, Hecoeo0pa3yronme Ha
npumepe okcuaa yriepoaa |l u okcuaa azora I,
HoMeHKkarypa. [lomyuyenue* okcuaoB
(B3auMoJIeliCTBHE C BOJIOM, KMCIOTaMHU,
IeJI049amMu ).

OcHoBaHMsI: cOCTaB, KIacCUPHUKAIH (IIET0YH U
HEPaCTBOPUMbIEC OCHOBAHUS), HOMEHKJIATYpA.
Kucnotsr: cocras, kiiaccudukaims, HOMEHKJIATYpa,
¢bu3znyueckrue 1 XuMUYeCcKre CBOMCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCHUIAMH COJISIMH
Ha IIPUMEPE COJISTHON M CEPHOM KHUCIIOT), *CIOCOOBI
MoJTydeHus.* Psii akTHBHOCTH METaJLIOB.

Conu (cpeqHue): HOMEHKIATYpa, *CcrocoObl
MOJTYYEHUS ™, B3aUMOJICHCTBHE COJICH C METaJlJIaMu,
KHCIIOTaMH, IIETT0OYaMHU U COJISIMH.

I'eneTnyeckas CBA3b MEKIAY KJIacCaMH
HEOPraHWYEeCKUX coenHeHni. [ eneTnueckue
psnsl. [lonarue 06 ambOTepHBIX TUAPOKCHUIAX HA
TIpUMepe ITMHKA ¥ ATIOMUHUS. XUMHYECKHC
CBOICTBA - B3aUMO/ICHCTBHE C KUCIOTaMU U
menodaMu. PasnokeHue nmpu HarpeBaHUU.

JdemMoHcTpanuu

OO6pa3ibl HEOPTraHMYECKUX BEIIECTB PA3IMIHBIX
KJIaCCOB.

B3anmoaeiicTBre pacTBopa CEpHOUM KUCIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BriTecHeHne ogHOTO MeTaia APyruM U3 pacTBOpa
COJIH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:
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OmnpeneneHne OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEIMHEHUN
10 Ma0JIoHY.

CocraBieHue cXeM CTPOEHHsI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN HA OCHOBE OIIPE/IEICHMUSL.

CocraBienue GopmyJl OCHOBHBIX KJIACCOB HEOPIraHUYECKHX
COCIMHEHUM U Ha3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAIBHON HOMEHKJIATYpE C UCIIOJIb30BaHUEM OIPEICIICHUS U
Ta0JIMLbl PACTBOPUMOCTH.

KnaccudunupoBanue n3yyaeMbIX BEIIECTB 110 COCTaBY U
ce0licmeam ¢ OTIOPOM Ha OTNIPEICIICHUSI, CXEMBI M TaOIHUILY
PAcTBOPUMOCTH.

CocrapneHnne TabauIbl TEHETUYECKUX PSATAOB U CXEMBI
«['eHeTnyecKas B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN» M0/ pyKOBOJCTBOM II€arora.
[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIIMX
XUMHUYECKHUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHHM OTHOCATCS C UCIIOJIb30BAaHUEM CXEMBI
«['eneTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEIMHEHUI» M0 pyKOBOJCTBOM II€arora.
CocraBiieHnEe MOJIEKYJIIPHBIX YPaBHEHHUI peakLni,
WUTIOCTPUPYIOLINX XMMHYECKHE CBOMCTBA N3YYEHHBIX KJIaCCOB U
CnocodObl noyueHus BEIEeCTB U3y4eHHBIX KJIacCOB, TPYIII, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY
HUMH, C ONIOPO Ha BepOaIbHYIO CXEMY B KaUeCTBE 3pUTEIbHON
OTIOPBI.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakluii 0 CXeMaM ¢
MIpeIBAPUTENILHBIM 00CYXIEHUEM BbIOOpA pearupyronmx
BEIIECTB.

Boruncnenue no ypaBHeHUSIM XUMUYECKUX peaKLUii KOJIUYECTBa,
00bEMa, Macchl BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIMH 110 aJlTOPUTMY.
[InanrpoBaHue U OCYIIECTBIIEHNE HAa IPAKTUKE XUMHUYECKOIO
9KCHEPUMEHTA U HaOJIIOJJEHHS 1I0]] PyKOBOJICTBOM yUUTEIIS.
®DopMyIMpOBaHUE BBIBOJOB 10 PE3Yy/IbTaTaM IKCIIEPUMEHTA C



BzanmogeiicTBrEe KUCIIOT ¢ METaAJNIAaMH.
[Tonyyenne HepacCTBOPUMBIX OCHOBAHHIA.
B3anmoaeiicTBre HEpaCTBOPUMBIX OCHOBAHUH C
KHCIIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTrueckas padora:

Ne 7. Pemienue skcriepMMeHTaIbHBIX 33a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIUHCHHID.

Breruucienus
— I10 YPaBHEHUSM XUMUYECKUX peaKui

UCIIOJIb30BaHUEM OIMOPHBIX CIIOB.
DopMyIMPOBAHUE C TIOMOILBIO [1€]arora U BHIIIOJIHEHNE IIPABUII
6e3o0macHoil paboThl B 1aOOPATOPUU MTPHU UCIIOJIB30BAHUU
XUMHAYECKOH MOCYABI K 000pyIOBaHUS.

Hcnonb30Banue npu BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON EATEIIbHOCTH Hay4YHO-
HOIYJISIPHOM JTUTEPATypPhl XUMUUECKOTO COJIEPIKaHuUs,
CIpaBOYHbIE MaTepualbl, pecypcsl UHTEpHETa, OCyllecTBIEHNE
BbIOOpA MOJ1 PYKOBOACTBOM MEAarora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHQOpMaIHIO U3 Y4eOHUKA U CITPABOYHBIX
MaTepuaioB, FPaMOTHOE HCIO0JIb30BaHUE U3YYEHHOTO
MNOHSITUMHOTO ammapaTa Kypca XUMHUU C UCIIOJIb30BAHUEM IUIaHA,
OIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /. U. Menaeneena.
Ctpoenne aToMoB. XUMHYecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peaknun (15 9)

Tema 8.
IHepuoauveckuii 3aK0H
u Ilepuoguyeckas
CHCTEMA XUMMYECKHUX
3JIEMEHTOB

. . Menaeie-eBa.
Ctpoenne aToma (7 9)

[lepBbie NONMBITKY KJIACCU(PUKALIUU XUMUYECKUX
251eMeHTOB. [IoHATHE O rpynmax CXOAHbIX
3JIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMETTbHBIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl).
*JJeMeHTbI, KOTOpble 00pazyIoT

amM(oTepHbIe OKCU/IBI U TUAPOKCHIBL.*
[Iepnonnueckuit 3akoH u [lepuonn-yeckas cucrema
XUMHYECKUX 3neMeHToB [l. 1. MeHpaeneeBa.
[Iepuonsl, rpynmnsl, noarpymnmnsl. Ousznyecknii
CMBICJI TTOPSIIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB
nepuoja U rpymibl.

Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP.
*N3oTomnbl.* DnekTpoHbl. CTpOoeHHE IEKTPOHHBIX
000J104eK aTOMOB TepBbIX 20 XUMHUECKUX
sneMeHTOB [lepuoanyeckoil cucTeMbl

. . Menpeneena.

XapaKTepUCTUKAa XMMUYECKOTO 3JIEMEHTA I10 €T0
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PackpbIBaTh CMBIC NEPUOAUYECKOTO 3aKOHA MO/ PYKOBOJICTBOM
rejarora.

[ToHrMaTh CymecTBOBaHUE MEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX IJIEMEHTOB (U3MEHEHHE PAInyCOB
aTOMOB M DJIEKTPOOTPHUIIATEIHFHOCTH) U UX COCTMHEHUM OT
MOJIOKEHUS B IEPUOANYECKON CUCTEME U CTPOCHUS aTOMa C
HCIOJIL30BAHUEM CXEM M TAOJIMII.

VYcraHaBnUBaTh CBSA3b MEXKIY MOJIOKEHUEM DIIEMEHTA B
MePUOINYECKON CHCTEME U CTPOCHHUEM €T0 aToMa (COCTaB U
3apsif siapa, o01IIee YMCIo AIEKTPOHOB U paclpeieNieHHe UX 10
AJIEKTPOHHBIM CJIOSIM) TI0 00pasiry.

[Iporuo3upoBarh xapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 rpymmaM u rnepuoaam [leprognueckoit
CHCTEMBI C IIOMOIIbIO Meaarora.

XapakTepu30BaTh XUMHYECKHE PJIEMEHTBI MEPBBIX TPEX
MEPUOJIOB, KM, KLU 110 UX MOJOKEHHUIO
B [lepunoanueckont cucreme JI. 1. Menneneena.



nojoxxeHuto B [lepuoanueckoil cucreme

1. 1. MeHnneneena.

*3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB DJICMEHTOB
MaJIbIX MIEPUO/IOB U TJIABHBIX MOJATPYIII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOTO)
HOMepa.™

*3nauenue [leproguueckoro 3aKkoHa

u [lepronueckoi CUCTEMbl XUMUYECKHUX
3JIEMEHTOB JIJISl pPa3BUTHUS HAYKH U IPAKTHKH.
. 1. MenneneeB — y4€HbIN, eqaror u
TpaKIaHUH. ™

JdeMoHcTpamun

KopoTkoneproanas v JUIMHHOTICPUOUTHASL (DOPMBI
[Teproauveckoii CUCTEMbI XUMUYCSCKUX 3JICMEHTOB
. . MeHnneneena.

O3zHakoMJieHHE ¢ 00pa3llaMu METaJIOB

1 HEMETAJIIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumopaeicTBue ruipokcuaa IUHKA ¢ PaCTBOPAMHU
KHMCJIOT U IIeJI0Ye
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CrnenoBatb npaBuiaM 6e301acHOM paboThI B 1JaOOpaTOPUU IIPU
MCII0JIb30BaHUU XUMHUYECKOM MOCY bl U 000pYI0BaHUS 11O
KOHTPOJIEM Iearora.

BoicTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpMaLUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOIb30BaTh U3yUEHHBIN
NOHATUIHBIN annapaT Kypca XMMUU T10CJIE€ CTPYKTYPHUPOBAaHUS
MaTepHala ¢ UCIOIb30BAHUEM KIIULIE.

Hcnonp30BaTh Npu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHUKa Nociie CTPYKTYPUPOBaHUS MaTepuaa, CipaBOYHbIe
matepuaisl (Ileproanueckyro cucTeMy XMMHYECKHX
anemenToB /. 1. Menzeneesa, Tabauiy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U COJIed B BOJE, SJICKTPOXUMHUYECKUHN P
HaIpsDKEHUN METAILIOB).

Hcnonb30BaTh Ipu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IPOIECCEe HCCIIE0BATENBCKOM NEATEIbHOCTU HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel IHTepHETa O
PYKOBOJICTBOM II€/1arora



Tema 9. Xumnueckas
cBsI3b. OKHCJIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIE
peakuumn

(8 1)

9 KJIACC

*DNeKTPOOTPUIIATEILHOCTH* aTOMOB XUMHYECKUX
3JIEMEHTOB.

Xumunueckas cB3b (MOHHAs, KOBaJCHTHAsI OJISIpHAs
Y KOBJICHTHAS HETIOJISIpHAsT ).

CreneHb OKUCIICHUS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
(OBP). IIpomecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.

JdemMoHcTpauuu
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU:
TOpPEHHE, PEAKIUH Pa3IOKEHUS, COEAUHEHUS

(2 u B HEAEIO, BCero 68 1)

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH 110J] PyKOBOACTBOM
neJjarora.

OmnpenensaTs BUJ XUMHUECKON CBSI3U B COEAMHEHHUH C
UCTIOJIb30BAHUEM CXEM.

OnpenensaTh CTENEHb OKUCICHUSI XMMUYECKOTO 3JIEMEHTA 110
(bopMyIie ero CoeqMHEHNs ¢ UCIOIb30BAaHUEM AJTOPUTMA.

OnpenensaTs 31eMEeHT (BEIIEeCTBO) — OKUCIUTEINb U 3JIEMEHT
(Be1ecTB0) — BOCCTAHOBUTEb.

OOBACHATH CYHTHOCTb ITPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHUSL.

CocTaBisTh ANEKTPOHHBIN OaaHC ¢ y4€TOM YMCIIa OTJAHHBIX U
HPUHATHIX 3JTEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEILHO-BOCCTAHOBUTEIILHON
PEaKIMU IO AIFOPUTMY pa3d0pa OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON PEAKIUU.

Hcnonp30BaTh Npu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI

y4eOHHUKa Mocje CTPYKTYPUPOBAHUS MaTepHaa, ClipaBOYHbIe
MaTepHaibl (IEpUOANYECKYIO0 CUCTEMY XMMUUYECKHX 3JIEMEHTOB
1. . Menneneena, TaGJIMIy paCTBOPUMOCTH KHUCIIOT, OCHOBAHHA
U COJIEH B BOJIE, DJIEKTPOXUMUYECKHUN Pl HAIPSHKECHUI

METaJIJIOB).

IIpuMmepHbIE TEMBI,
pacKpbIBaoLIKe
AAHHBINA pa3aea

NporpaMmbli,
U KOJIUYECTBO YaCOB,
OTBOJMMOE Ha HX
H3y4YeHHe

OcHoBHOeE coaepKaHue

OcHoOBHbIE BU/IBI 1€SITE€IbHOCTH
00yyarImuxcs
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Pa3nen 1. BemecTBo H xumMuueckue peakiun (17 u)

IloBTOpEHUE M
yriyo0JjaeHue 3HAHU I
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca
(54)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKUX AJIIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KAUs, KaIbLH U UX

COEIMHEHUI B COOTBETCTBUH C IMOJIOKEHUEM
JJIEMEHTOB B IIEPUOJUYECKOM CUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BELIECTB (MEX/1yHa-pO/IHAs U TPUBHUAIIbHAS).
XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCALIMXCS K
Pa3IMYHbIM KJ1accaM HEOPTaHUYECKUX COEAMHEHUH,
UX FEHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.
CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBS3H U
TUIBI KPUCTAIIMYECKUX PEHIETOK. *3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX CTPOEHUS.™
JdemoHcTpanuu

1. Monenu KpUCTAINIMYECKUX PEIIETOK
HEOPraHMYECKUX BEILECTB.

2. KopoTtkonepuoaHas v JUIMHHONEpUOAHAs (POPMBbI
Ileprognueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB
. . MenneneeBa

XapakTepHu30BaTh XMMHUYECKHUE HIEMEHTBI IIEPBBIX TPEX
MIEPUOJIOB, KaJIUs U KaJIbLUSI 110 UX IOJIOKEHHUIO
B [lepuonnueckoit cucreme JI. 1. Menpeneea ¢ onopoit Ha
AJIITOPUTM.

KnaccugunupoBars 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3YYEHHBIX KJIACCOB C OMIOPOM Ha CXeMy, TaOiIuIly
pPacTBOPUMOCTH.

OnwuceiBaTh 00IIMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEP)KIaTh CBOWCTBA IPUMEpPAMU
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKLUI C OIIOPOU
Ha CXEMYy.

Onpenensars BUJI XMMUYECKOM CBSI3U U TUIT KPUCTAIUIMUECKOMN
PELIETKH BELIECTBA C ONIOPOM Ha CXEMY.

ITporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS TOCIIE PeABAPUTEIBLHOIO pazbopa.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OIoOpo Ha
nH(popMaInio U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapar
Kypca XUMHH.

Vcronb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/laHUN U B
MpOLIECCe MCCIIEI0BATENbCKOM e TEIbHOCTH HayYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKAHUS,
CIpaBOYHbIE MaTepualbl, pecypcsl HTepHeTa o
PYKOBOJCTBOM II€AArora.
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Tema 1. OcHOBHEIE

Krnaccudukanus XuMHUECKUX peaklui M0 pa3IMiyHbIM

PaCKpLIBaTB CMBICJI U3YYaCMBIX MMOHATUH U IIPUMCEHATH OTU

3aKOHOMEPHOCTH Ipu3HaKaM (10 YKMCIy U COCTaBy y4acTBYIOIUX B MIOHSATHSI TIPU ONMCAHUU CBOMCTB BEILIECTB U UX
XMMHYECKHX peaKIuii pEaKIMK BEIIECTB, *10 TeMJI0BOMY 3P PeKTy, o IIPEBPALICHUM.
(4 1) M3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX KnaccupunmpoBars XUMUYECKHE PEAKIIUH 110 PA3ITUYHBIM
3JIEMEHTOB, 110 00PAaTUMOCTH, 110 Y4aCTHUIO IIPU3HAKaM.
KaTajau3aropa).™ VYcranaBnMBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKON PEAKIIUU
*DK30- U SHIOTEPMUYECKHE PEAKIINHY, OT Pa3JIUYHBIX (PAKTOPOB MO PYKOBOJICTBOM YUHUTEJIS.
TepMoxumuueckue ypasHeHus. [lonsitue o ckopoctu | [IporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX
XUMHMUYECKOH peakuuu. [ToHsaTHE 0 TOMOreHHBIX U IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSX I1OCIIE
rereporeHHsIx peakuusx. [lousarue o0 oOpaTuMbIx IpeIBapUTEIbLHON pabOTHI.
1 HEeOoOpaTUMBIX XUMHUYECKUX peakuusx. [lonsrue o Onpenenars OKucauTens U BocctaHoBuTens B OBP.
XUMHUYECKOM paBHOBecuu. DakTopsl, BIUSIOMINE HA CocTaBisTh JIEKTPOHHBIN OaaHC peaKIu.
CKOPOCTb XUMUYECKOU PEAKIIUH U ITOJOKEHHUE ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM 110
XUMHUYECKOI0 pPaBHOBECHUS. ™ AITOPUTMY.
OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIINH BricTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
(sy1eKTpOHHBIN OaJlaHC OKHCITUTEIBHO- ornopoi Ha UHPOPMAIIUIO U3 y4eOHHKA U CIIPaBOYHBIX
BOCCTAHOBUTEJILHOM peakiun). MaTepUajoB, FPaMOTHO UCIOJIb30BaTh U3yYEHHBIN
JleMOHCTpAIHH MOHSATUHHBIN anmnapar Kypca XMMHUH 10CIIe
1. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT TIPCABAPUTCIIEHOTO CTPYKTYPHPOBAHIA MATCpHAIa.
PA3THYHBIX (AKTOPOB. Vcronb30BaTh NpH BHIIOIHEHUH YUEOHBIX 3a/laHUN U B
2. Boszneicreue KaTaJn3aTopa Ha CKOPOCTh mponecce HUCCIEN0BATEIBCKON IEATEIbHOCTH Hay4YHO-
XUMHYECKOHN PEaKIIHH. MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
3. Ipumepb! HEOOPATHMBIX i OOPATUMBIX PEAKIIHIL. CIIpaBOYHbIE MaTepHalbl, pecypcsl MHTEpHETa 1Iociie
4. CmelieHne paBHOBECUSI XMMUUECKON PEaKIINU.
KOHCYJIbTAIIMH C NIEaroroMm.
Borumcienus
— KOJINYECTBA BEIECTBa, 00bEMa M MAaCChl PEareHTOB
WM IPOJTYKTOB M0 YPaBHEHUSIM XUMUYECKUX PeaKkIuil
Tema 2. Teopus 351€KTPOIUTUYECKON TUCCOLMALINH. PackppIBaTh CMBICI U3y4aeMbIX TOHATHH, & TAKXKE CMBICIT
DJIeKTPOJIMTHYeCKAas DNEKTPOIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHHOHBI. TEOPUU JIEKTPOTUTHUECKOHN TUCCOIMALINY C OTIOPOil Ha
AUCCOLHALHSA. *MexaHu3M JUCCOIMAIMY BEIIECTB C Pa3TUYHBIMU CXEMBI.

XuMHYecKHe peakunu
B pacTBopax
(8 9)

BUJaMU XUMHYECKOH cBs3u. CTereHpb JUCCOMaliim.*
CunbHbIC U c1a0bIe TIEKTPOIUTHI.
Peaxiiuy nonHOro 0oOMeHa, yCcIoBUs WX MPOTEKAHHUS.

OOBACHATH MPUUUHBI ANEKTPOIPOBOJI-
HOCTH BOJHBIX PaCTBOPOB C IOMOIIBIO I1€1arora.
CocTaBiATh ypaBHEHUS AUCCOIUAIINH KUCIIOT, Ie0ue 1
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HNounble ypaBHEHUS pEaKIUA.

XHUMHUYECKHE CBOMCTBA KMCIOT, OCHOBAHUM U COJICH B
CBETE MPEACTABICHUHN 00 JIEKTPOTUTHICSCKON
mucconmanuu. Cpena pactsopa. [lonarue o ruaposuse
COJICHi.

KauecTtBenHbie peakiini Ha KATHOHBI

Y aHUOHBI : XJOPUI-, OPOMHJI, HO3U/I-, CYIb(aT-,
KapOoHaT-, cuiIMKaT-Qpochar- aHMOHBL, THJIPOKCU/I-
HOHBI KaTHOHBI aMMOHUS, MarHMs, KaJIbIIUI,
AITIOMUHUS, JKene3a 2+, 3+ | IUHKa, MPUCYTCTBYIOLINE
B BOJIHBIX pPacTBOpaXx..

JdeMoHcTpamun

DnexTpuueckas IpoBOAUMOCTh PAaCTBOPOB BEIIECTB;
JBUKEHHE NOHOB B AJIEKTPUUECKOM I10JI€.

OMBITHL, WJUTIOCTPUPYIOIIME TPU3HAKU TPOTESKAHMS
peaxiuit HFOHHOTO OOMEeHa.

OMBITHI IO OMPEIETICHUIO CPEIBI B PACTBOPAX COJIEH
(xmopuaa HaTpusi, KapOoHATa HATPUS, XJIOPHUIA
LIUHKA).

JlabopaTopHble H IPAKTHYECKHE

padoThbl

JIaGopaTOpHBIii OMBIT:

Ne8Peakiun HOHHOrO 0OOMEHa B pacTBOpax
JIEKTPOIUTOB: cynbharta meau(1l)

1 mEnouu, kapOoHaTa HaTPUS U COJITHOM KHUCIIOTHI,
peaxkuus HeNTpaau3aluu MEKIY TMIPOKCUIOM Kalus
U COJITHOM KHMCIIOTOMH.

Ne9. KauecTBeHHbIE peaKIIMM HAa HOHBI B PaCTBOPE.

[IpakTuueckas padora:
Ne 1. Penrenue 3KkciepuMEHTAIIBHBIX 3aa4 110 TEME.

Beruncienus
— [0 YpaBHEHUSIM XUMUYECKUX PeaKuit

COJICH, TTOJIHEIC
U COKpalIEHHbIE HOHHBIC YPABHEHUS XUMUYECKUX PEAKLIUN
MOHHOTO OOMEHa.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOJCHUS, 1€1aTh BbIBObBI
110 pe3yJIbTaTaM 3KCIEPUMEHTA I10CIe NpeABapUTENbHON
paboTHI.

CrnenoBats npaBuiiaM 06e30nacHoil paboThI B 1aboparopun
IPY UCTIOJIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
1101 KOHTPOJIEM Iearora.

[Tpon3BOANTH BBIYUCICHUS IO XUMUYECKUM YPABHEHUSM.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
oIopoii Ha MH(opMaIUIO U3 yueOHHUKA U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh U3yYEHHBIN
HNOHATHIHBIN anmapaT Kypca XUMUH 110CIIe
MIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Vcronb30BaTh NpH BHIIOTHEHUH YU€OHBIX 3a/IlaHUN U B
MpoLIecCce UCCIEA0BATENbCKON A TEIbHOCTH HaAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJIEpKaHus,
CIPaBOYHBIE MaTepualsbl, pecypcsl IHTEepHETa ocie
KOHCYJIbTAIlH C [1€JaroroM.
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Paznen 2. Hemerayuibl M MX coeuHeHns (24 4)

Tema 3. O6mas
XapaKTepuCTUKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynmsl.
I'ajorennl

(4 9)

O6mas xapakrepucTuka ranoreHoB. OcoOeHHOCTH
CTPOEHHUS ATOMOB ATUX JIEMEHTOB, XapaKTePHbIE JJIs
HUX cTerneHu okucieHus. CtpoeHue u pusnueckue
CBOMCTBA MPOCTHIX BEHIECTB — raJIONCHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3auMoJIeHicTBHE C METAJIIaMU, HEMETaJJIaMU
(BOAOPOAOM M KHCIOPOIOM), *1eioqaMu™).
XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE
CBOICTBa, *nony4yeHue™, npuMeHenue. KauectBeHnole
peaKkIy Ha rajJoreHuI-uoHbl. *JlelicTBre XJopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M uenoBeka.* Bakueiiime
XJIOPUBI U UX HAXOXKJICHHUE B IPUPOJIC.

JdeMoHcTpamun
BI/IZ[GOMaTepI/IaJH)II TaJIOTCHBI U UX COCANHCHU .
OO6pa3ibl XJTOPUIOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
JIaGopaTOpHBIii OMBIT:

Pacno3naBanue Xa0pua-HOHOB.

[IpakTruyeckas padora:

Ne 2. TlomyueHue constHONW KUCTIOTHI, U3y4eHUE €€
CBOMCTB.

Berunciaenus
110 YPABHEHUSM XUMHYECKUX PEAKIIUH.

OOBsCHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB
HEMETAJUIOB U UX COEUHEHUH B IIpeJIesiax MajbIX [IEPUOIOB
U raaBHbIX noAarpynn [lepuonnyeckoil CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C MCII0JIb30BaHUEM
CXEMBI.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB raJIOTeHOB (HA IPUMEpE XJI0pa) U
CJIOKHBIX BEILECTB (XJIO0POBOJOPO/IA, XJIOpUAA HATPHUSL),
CHOCOObI UX MOJIyYeHUsl, IPUMEHEHUE U 3HAUCHUE B
IPUPOJIE U )KU3HU YEJIOBEKA [IOCIIE€ CTPYKTYPUPOBAHUS
MaTepuania.

OnpenensTs raJloreHuI-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM
TabnHIbl " XapakTepHbIC PEAKIIMK HA aHHOHBI".

[InanupoBaTh U OCYLIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeNIaTh BBIBOJIBI 10
pe3yabpTaTaM 3KCIIEpUMEHTA I10CIIe MTPeIBAPUTEIbHOMN
paboTHI.

Tema 4. O01masn
XapaKTepUCTHKA
XUMHUYECKHUX IJICMEHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 9)

OO6mas xapakTepucTUKa 3JeMeHTOB VIA-rpymimsbl.
Oco0eHHOCTH CTPOCHHS aTOMOB 3TUX JIEMEHTOB,
xapaKTepHLIe JJIs1 HUX CTCIICHU OKUCJICHU . CTpO@HI/Ie
1 (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPHI.

ANOTpOITHBIE MOAU(PHUKALIMN KUCIOPOIA U CEPHI.
XHUMUYECKUE CBOMCTBA cephl. BzaumoperncTaue ¢

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
21eMeHTOB VIA-Tpynmsl U X COETMHEHUI
C YY4ETOM CTPOEHHUS X aTOMOB C OIIOPOM Ha CXEMY
"M3MeHeHune paguycoB B noarpynmnax".
XapakTepu3oBarh (pu3nvecKue
1 XMMHMUYECKHE CBOMCTBA ITPOCTOr0 BEILIECTBA CEPHI U €€
COCTMHEHHH (CEepOBOIOPO/Ia, OKCHUIOB CEPHI, CEPHOU
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HEMCTaJlJIaMHU - BOAOPOAOM U KHUCJIOPOAOM,

MeTaJUIaMH, KOHLICHTPUPOBAHHBIMU a30THOM U CEPHOM
kuciotamu. CepoBOJIOpoOJl, CTpOCHHE, PU3NUECKUE

KHCJIOTBI, CYJIb(ATORB), CIIOCOOBI UX

Y XUMHYECKHE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENIbHBIE). OKCHUJIBI CEPBI KaK
MPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast
KHCIOTa, (PM3MUYECKHEe U XUMUYECKUE CBOWCTBA
(oOmue Kak mpeIcTaBUTENs Kilacca KUCIOT

u *crieruduyeckue®), npumenenue. CepHucTast
KHCJIOTA.

*XuMHUecKue peakium, JeKaliue B OCHOBE
MIPOMBIIIJICHHOTO CI0C00a MOTy4YeHUs CEpHOM
KHCIIOTHI. ATNMapaTsl U MPOTEKAIOIINE B HUX
IpoIiecchl (Ha MpuMepe MPOU3BOICTBA CEPHOM
KHUCJIOTHI). ™

Comnu cepHO# KUCITOTHI, KAYeCTBEHHAs PEaKIHs Ha
Cynb(aT-uoH.

Haxoxnenune cepbl v €€ COETMHEHU B IPUPOJIE.
*XuUMu4eckoe 3arpsi3HeHne OKpYKaroIllel cpe/ibl
COCMHEHUSIMH CepPbI (KUCIIOTHBIE TOKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro
MpEeAOTBpAIEHUS.

JdemMoHcTpanuu

Konnexuuu (BumeomaTepuaiibl): cepa u eé
COEIMHEHMUSL.

OO6yriauBaHue caxapa 1oJ JeCTBuEM
KOHIIEHTPUPOBAHHOMN CEPHOU KHCIOTHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:
OO6HapyxeHue cynbhaT-HOHOB.

B3anmopeiicTBre paz0aBieHHON CEPHON KHCIIOTHI C

IUHKOM. Beruncjaenus
110 YPaBHEHHUSIM XUMHUYECKUX PEAKIIIIT

II0JIy4€HUs1, IPUMEHEHUE U 3HAUEHUE B IPUPOJIE U JKU3HU
YeJIOBEKa C ONIOPOH Ha CXEMY U IUIaH.

OnpenensaTe HaNUYKE CyIb(PaT-HOHOB B PaCTBOPE.

OOBACHATH CYHIHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX C
nepepaboTKO COeAMHEHUH CephI MOCIIE CTPYKTYPUPOBAHUS
MaTepuania.

[InanupoBaTh U OCYLLECTBIISATh HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeJIaTh BBIBOJIbI 10
pe3yabTaTaM 3KCIIepUMEHTA.

Cnenoatk npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYABI 1 000py10BaHUS
II0J1 PYKOBOJICTBOM II€Jlarora.

[Tpon3BOINTE BBIYUCIECHUS [0 XUMUYECKUM YPABHEHUSIM 110
AITOPUTMY.

Hcnonp30BaTh NpU BHINOJHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHUKa, cripaBoyHble MaTepuansl (Ilepuonuueckyro
cucremy xumudeckux snmeMmeHToB 1. 1. Menneneena,
TaOJIMILy paCTBOPUMOCTHU KUCIIOT, OCHOBAHUHN U COJIEH
B BOJIE, IEKTPOXUMHUYECKUHN PsiJi HAPSKEHUN METAJLIOB).

Hcnonp30BaTh MU BBIOJHEHUH Y4eOHBIX 3aaHUM U B
IIpoLecCe HCCIeI0BaTENbCKON A€ATEIbHOCTH HAY4YHO-
HOIYJIIPHYIO JINTEPATYPY XMMHUUYECKOTO COACP KAHNUS,
CIpaBOYHbIE MaTepuabl, pecypchl MHTepHEeTa rmocie
KOHCYJIBTAIlUH C TIE1aroromM
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Tema S. O0masn
XapaKTepUCTHKA
XMMHYEeCKHX 3J1eMeHTOB
VA-rpynnsl. A30T,
docdhop u nx
COeJUHEeHHU

(74)

OO6m1as XxapaKTepruCTHUKa JIEMEHTOB V A-TpYIIITHI.
OCOOEHHOCTH CTPOCHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHBbIE 1711 HUX CTENEHU OKUCIICHHUS.

A30T, pacripocTpaHeHHe B Ipupoje, GU3NIECKUe U
XUMHYecKkHe cBoicTBa. KpyroBopot a3oTa B mpupoze.
AMMHaK, ero pu3nYecKkue 1 XUMHUECKUE CBOICTBA,
nojryyeHue u npuMeHnenue. Coau aMMOHHUS, UX
¢bu3nvecKkre 1 XUMHUECKUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiiysi HA HOHbI aMMOHMUSL.

A30THas KUCIOTa, €€ (PU3MYECKHEe U XUMUIECKHE
cBOMcCTBa (00IIME KaK IPeJCTaBUTENs KIacca KUCIIOT
u *crienuduyeckue™). *A3oTHcTasi KUCIOTA.
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHMUS B
Ka4yecTBE MHUHEPAITbHBIX y10OpeHnui. >

XUMHUECKOE 3arpsi3HEHUE OKPYKaroLIel cpe/ibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH,
3arps3HEHUE BO3TyXa, OYBBI U BOJOEMOB).

®docdop, *amnorponusie Moaupuxaiuu hochopa*,
¢u3nyuecKkrue 1 XUMUYECKHE CBONCTBA.

Oxcun pochopa(V) u pochopnas kucnora,
¢u3nyeckrue 1 XUMUYECKHE CBOMCTBA, *MosydeHue. ™
*KauectBeHHas peakuus Ha pocdar-uOHBL*
*Ucnonp3oBanue pocharoB B KaUeCTBE MUHEPATHHBIX
ynoOpeHuit.* 3arpsizHeHre MPUPOTHBIX BOJTOEMOB
dbocdaramu.

JdemMoHcTpanuu

Konnexnuu: gocdop u ux coequHeHUSI.
B3anMozencTere KOHLIEHTPUPOBAHHOM a30THOU
KHMCJIOTBI C MEJIBIO.

JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

1. B3aumopeiicTBre cojieii aMMOHUS € MIETOYBIO.
2. O3HakoMIIeHHE ¢ 00pa3IiaMu a30THBIX U

OOBACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3J1EMEHTOB VA-TpyIIbl U UX COEIUHEHUH C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB a30Ta U hochopa 1 UX COeTUHEHHI
(ammuaka, cosneit aMMOHMSI, @30THOM KUCIIOThI, HUTPATOB,
okcuga dpochopa(V) u dhochopHoii KUCIOTHI, PochaToB),
CIOCOObI X MOJIyYEHUs], IPUMEHEHUE U 3HAUE€HUE B
IPUPOJE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U PocaT-nOHBI B PaCTBOPE C
UCIIONIb30BaHUEM TaOIHIIbl "X apakTepHbIe peakluy Ha
KaTHOHBI M aHUOHBI".

OOBACHATDH CYLTHOCTh HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
HAXO0XJICHUEM COeTUHEHH a30Ta u ¢ocdopa B
OKpY’Karollen cpeze.

[1nannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBI, IPOBOJIUTH HAOIIOJCHUS, 1€71aTh BBIBOIbI
10 pe3yJibTaTaM 3KCIepu-MeHTa.

CnenoBath npaBuiiaM 6e30macHoi paboTsl B 1abopaTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbl U 000py10BaHHUS.

[Tpon3BOUTE BBIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpH BHIIOTHEHUH YUEOHBIX 3aJaHUH TEKCTHI
yuyeOHHKa, CIIPaBOYHbIE MaTepHalibl (IEPUOINUECKYIO
cucremMy Xxumudeckux 3seMeHToB 1. 1. Menneneena,
TaOIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM H COJICH B
BOJIE, MIEKTPOXUMUYECKUH PsIJl HALIPSKEHUI METAILIOB).

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aaHUN U B

MIPOLIECCE UCCIIEI0BATENbCKON e TEIbHOCTH Hay4HO-
MOMYJISIPHYIO JIATEPATYPY XUMHUIECKOTO COJICPKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypcsl IHTepHETa mocie
KOHCYJIBTALIMH C I1€1aroroM
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hochopHBIX y10OpEeHUIA.
[IpakTruyeckas pabora:
No 10. ITonmyyenue amMmmMuaka, U3y4e€HHE €ro CBOMCTB.

Beruncienus
110 YPaBHEHUSIM XUMHYECKUX PEAKIINI

Tema 6. O6mast
XapakKkTepuc-

THKA XHMHYECKUX
3jemMeHTOB IVA-
rpynmsbl.

Yraepoa v KpeMHUi U
HX COeTHHEHHS

(8 1)

Yrnepon, auioTponHbie MoauduKauu rpadur,
anmMa3s. B3aumoeicTBre ¢ MeTallllaMH, HeMeTajljlaMu,
KOHILICHTPUPOBAHHBIMH a30THOM U CEPHOI KUCIOTAMH,
pacnpocTpaHeHHUE B IpUpoe, pusndeckue u
XUMHUYECKHe cBoiicTBa. Ancopbuus. KpyroBopot
yriepoja B IPpUpPOJE.

Oxcupsl yriaepona, ux pusnveckre u XuMHUIecKHe
CBOWCTBA, UX JCHCTBHUE HA KUBbIC OPTAHU3MBI,
MOJIy4YeHUE U PUMEHEHHUE. *IKOJIOTrHUeCKHe
poOIeMBl, CBA3aHHBIE ¢ OKcuaoM yriepoaa(IV);
TUIO0TE3a TI00aTBFHOTO MOTETICHUS KIINMAaTa;
MapHUKOBBIN AP PeKT.™

YronpHas KUCIOTa U €€ CONH, UX (PU3NIECKUE U
XUMHUYECKHE CBOICTBA, MTOJIyY€HHUE U IPUMEHEHHUE.
KauecTBenHas peakuus Ha KapOOHAT-HOHBI.
*TlepBoHauaabHbIE TOHITHS 00 OPraHUYECKUX
BELIECTBAX KAK O COEUHEHMSX yIJIepoa:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonarue o
OHMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeNKax,
yriaeBojaax. MarepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOPTaHMYECKUX COCAUHEHUM. ™

*KpemHuuit, ero ¢puznyeckue 1 XMuMHUYECKHE CBONCTBA
(Ha mpuMepe B3aUMOJICHCTBUS ¢ METaNIaMU U
HEMeTaJlJIaMH ), IOJTy4YeHUe U IPUMEHEHHE B
3JIEKTPOHUKE. >

*CoenuHenust KpeMHUs B ipupoje. O0miue
npencraBieHus 06 okcuae kpemuusa(IV) u
KpEeMHHEBOU Kucaote. CHIIMKAThI, UX UCIOJIb30BaHUE
B OBITY, MEIUITMHE, TPOMBINIIICHHOCTH. BaxkHeiie

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
371eMeHTOB [V A-Tpynibl U X COEIMHEHUN C Y4ETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NUIESCKHE U XUMHUECKUE CBOMCTBA
MPOCTHIX BEIIECTB YIVIEPOAA U KPEMHUS U UX COCAMHEHUMN
(OKCHIIOB yTIIepoJia, YrOJbHOW KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPDEMHHEBOW KHUCIIOTHI, CUIIMKATOB),
CIOCOOBI MX MOJIyYEHUSs], IPUMEHEHUE U 3HaU€HUE B
IPUPOJE U )KU3HU YEJIOBEKA.

Omnpenenste KapOOHAT- M CHIIMKAT-

MOHBI B pacTBOPE.

OOBIACHATH CYIIHOCTh YKOJIOTHYECKUX TTPOOIIEM, CBSI3aHHBIX C
HaXO0XJIEHUEM YIJIEKHCIIOTO ra3a B OKpYyXaroulei cpee.

WnmrocTpupoBaTh B3aUMOCBSI3b HEOPraHUUECKUX COSIMHEHHUM
yriepojia U OpraHUYECKUX BELIECTB MO PYKOBOACTBOM
YUUTEIIA.

[InannpoBaTh ¥ OCYIIECTBIATH HA IPAKTUKE XUMUYECKUE
SKCIIEPUMEHTHI, POBOIUTEH HAOIIOICHHUS, IENIaTh BBIBOIBI 110
pe3ynbTaraM 3KCIEPUMEHTa NOCTIE MPEABAPUTEIHLHOM
paboTHLI.

CnenoBath paBuiiaM 6e301acHoi paboTsl B 1abopaTopuu
P UCIIOJIB30BAHUH XUMHUYECKOI MOCY bl U 000py10BaHUS.

Hcnonb30BaTh MpH BHIIOTHEHUH YI€OHBIX 3aJaHUI TEKCThI
yueOHHKa, cripaBouHble MatepHraisl (I[leprogunueckyro
cucremMy Xxumudeckux 3seMeHToB /1. . Menneneena,
Ta0IHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJICH B
BOJIE, MIEKTPOXUMUYECKUH Pl HAPSKEHUN METaJJIOB)
I10CJI€ KOHCYJIBTAllUU C EAAroroM.

Vcnonb30BaTh U BHITIOTHEHUH YI€OHBIX 3aJaHUI U B
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CTPOMUTEIIbHBIC MaTEPHAJIBI: KEpaMHUKa, CTEKIIO,
IIEMEHT, OETOH, kene300eToH. [Ipobaembl
0€30IMacCHOT0 MCIIOIb30BAHUS CTPOUTEIBHBIX
MaTepUaioB B OBCEHEBHOM KU3HU.™

JdemMoHcTpanuu

Mopenu KpuCTALTHYECKUX PEMIETOK aliMasa,
rpadura, MOJICKYIbI (pyriepeHa.

AncopO1usi pacTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
Buneomarepuaibl: CHIIMKaTHAs POMBIIUICHHOCTb.
Mopenu MoKy OpraHUYECKHX BEIIECTB.

JlaGopaTopHble H MpaKTU4YecKne padoThl
JIabopaTOpHBIH OMBIT:

KauecTBennas peakius Ha KapOOHAT-UOH.
[IpakTuueckue padbOTHI:

Ne 11. Ilomyuenue yriieknucnoro rasa u U3y4eHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.
No 12. Pemenue sKcriepuMEHTANbHBIX 33/a4 110 TEME
«Hewmeramibi.

Brruuciaenus

M0 YPaBHEHUSIM XUMHYECKUX PEAKIINi, €ClIi OAUH U3
pEareHToB J1aH B BHUJI€ BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOM J0JIeH.

MPOLIECCE UCCIIEN0BATENBCKON AEATENbHOCTH HAYYHO-
MONYJIPHYIO JTUTEPATYPY XUMUUYECKOTO COACPIKAHUS,
CIIpaBOYHbIE MaTepHalibl, pecypcsl HTEepHETa nocie
KOHCYJIbTAIIUU C TIEAaroroM.

Pa3nen 3. Merajuibl 1 uX coequHeHus (20 9)

Tema 7. O0mme
CBOJNCTBA METALJIOB

(4 4)

OO01mas XxapakTepucTUKa XUMUYIECKIX DJIIEMEHTOB —
METAJIJIOB Ha OCHOBAHWH HX ITOJ0KCHHS B
[lepuoanueckoii cucTeMe XUMUUYECKHUX JIEMEHTOB

. 1. MenneneeBa u ctpoeHuss aroMoB. CTpoeHue
MeTajIoB. MeTalandecKkas CBsA3b U MeTalllIndecKas
KPHUCTAJUITMYECKAs PEMIETKA. DIEKTPOXUMHUYECKHUM P
HanpspKEHUH MeTaiuioB. OU3NUYECKUE U XUMHYECKHE
CBOMCTBa MeTa/LIOB. *O0IIHE CIIOCOOBI TOTYICHUS

PackpbIBaTh CMBICIT H3Y4aEeMBIX MOHATHNA U IPUMEHSATh 3TH
MTOHATHS TIPH ONMCAaHUH CBOIMCTB BEIIECTB M UX
IIpEBpaLICHU.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
3JIEMEHTOB-METAJUIOB U UX COEIMHEHUH C YUETOM CTPOEHUS
UX aTOMOB.

XapakTepHu30BaTh CTPOSHUE METAIIIOB, 001Me PrU3nyecKue u
XMMHUYECKHE CBOWCTBA METAJIJIOB.
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MeTauioB. [IoHSATHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITIOCOOBI 3aITUTHI OT KOppo3uu. CIutaBbl
(cTanp, 94yryH, JIOpaTIOMUHUN, OpPOH3a), HX
MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH. *

JdemMoHcTpanuu

O3HakomiieHHE ¢ 00pa3laMy METaJIOB U CILIABOB, UX
($u3NIEeCKUMHU CBOHCTBAMHU.

Mojenu KpUCTAIITMYECKUX PEIETOK METAIIIOB.
BuneomaTepuanbl: KOppo3usi METAJLIOB.

JlaGopaTopHble H NpaKTHYecKne padoThl
JIabopaTopHBIC OMBITHI:

O3zHakoMJyieHHEe ¢ 00pa3liaMu CIJIABOB METAIIIOB.
3aBUCUMOCTb CKOPOCTH pEaKLUy METajlla ¢ KUCIOTON
OT MIPUPOJIBI METAJLIA.

Breruuciaenus
— 110 YPAaBHEHUSAM XUMHUYECKUX PEaKLUi, €CIIU OJJUH
W3 PEareHTOB COAECPKUT MPUMECH

XapakTepu30BaTh 001IME CIIOCOOBI TOJyYEHHSI METAJIOB
II0CJI€ CTPYKTYPUPOBaHUs MaTepuaa.

Cnenoate npaBuiaM O6e3onacHoil paboThl B 1abopatopun
MIPU UCTIOJIB30BAHUN XUMHYECKON TIOCY bl U 000PYIOBAHHS.

ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHCHUSIM.

Vcronb30BaTh NP BHITOTHEHUN YYEOHBIX 3aJaHHI TEKCTHI
yueOHuKa, cripaBouHble MaTepuansl (Ilepnonnyeckyro
cucreMy xumu4deckux 3nemeHToB 1. M. Menneneesa,
TaOJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBaHUHN U coJieil B
BOJI€, DJIEKTPOXUMUYECKUI psiJl HAIPSKEHUM METAIIIOB).

Mcnonb30BaTh NpH BHIIOIHEHUN YUEOHBIX 3a/laHUN U B
IIPOLECCE UCCIIEN0BATENIBCKON AEATEIbHOCTH HAy4YHO-
HOIIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAECPKAHMS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHEeTa nocie
IIPEIBAPUTEIBbHOM KOHCYJIBTALUU C I1€JaroroM

Tema 8. Baskneimue
METAJJIbI M X

COCANHCHUSA
(16 4)

[I{enounbie Metaiel. [lonoxenue B Ilepuoauueckoit
cucteMe xumuueckux sneMeHToB J[. 1. Menneneena,
cTpoeHue aromoB. HaxoxaeHue B mpupoze.
dusnyeckue 1 XUMHUECKHE CBOMCTBA (Ha MpuMepe
HaTpus U Kanus). OKCHJIBI U THAPOKCH/IBI HATPUS U
kanust. [I[puMeHeHne mea0uHbIX METAJIIIOB B HX
COCIUHEHMH.

[llenoyno3eMenbHbIE METAJIIBI MAarHUH U KaJbIUH,
crpoeHue aroMoB. [lonoxenue B [lepuoanueckoit
cucteMe xuMuaeckux snemenToB . 1. Mennaeneena.
Haxoxnenue B npupone. Puznueckue 1 XUuMUUECKUE
cBoiicTBa. BaxxHeiimme coeqMHEHUS KaTbIHsl (OKCH]I,
THJIPOKCU, con). *JKECTKOCTH BOABI M CLIOCOOHBI €€
yCTpaHeHHs. ™

Amomunuii. ITonoxenue B [lepuoaudeckoii cucteme
xumu4deckux sieMeHnToB . 1. Menaeneesa, ctpoeHne

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJUIOB B IPyNNax U UX COETUHEHUH ¢ yu€TOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKUE U XUMUUYECKUE CBOICTBA
IPOCTHIX BEIIECTB METAJIOB M UX COEMHEHUH (OKCHJIOB,
THPOKCHUJIOB, COJIEH) C OTIOPOM Ha CXEMY, CIIOCOOBI UX
MIOJTyYEHHs], IPUMEHEHNE U 3HAYEHNUE B IPUPOJIE U JKU3HU
YyenoBeKa.

Pacrnio3HaBaTh ¢ IOMOIIBIO KAYECTBEHHBIX PEAKINI HOHbI
METaJUIOB (MarHus, KaJlblivs, aTFOMUHMS, IIMHKA, )KeJe3a
(2+), xene3a (3+), menu (2+) ¢ UCTIOIL30BaHUEM TAOIHUIIBI
"XapakTepHbI€ peaKIIM1 Ha KaTUOHBI'.

[1nanrpoBaTh U OCYHIECTBIATH HA MPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€1aTh BBHIBOAbI 110
pe3yabTaTaM 3KCIIEpUMEHTA.

CrnenoBath ipaBriiaM 06€301acHOM paboThI B 1a00paTOpuu IIpH
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atoMa. Haxoxxnenue B npupone. dusznueckue u
XHUMHYECKHE CBOWCTBA. AM(pOTEpHBIE CBOICTBA
OKCHJIa U THIPOKCH]IA.

Keneso: cocras, cBoiicTBa U nosrydeHue. [lonoxenue
B [leproanueckoi cucTeMe XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupone. PU3ndecKkue U XMMUYECKHE CBOMCTBA.
Oxcuppl, Tupokcu bl U coau xene3a(ll)

u xene3a(lll).

JdeMoHcTpamun

B3anmopeiicTBue HaTpuUs C BOJIOM.

OxkpaimBaHue MJIaMeHU HOHAMU HAaTPUS U KaJusl.
OxkpaimBanue MmIaMeHU HOHAMU KaJIbIIHSI.
BiaumopeiicTBue okcuia KajabIus ¢ BOJOM.
Buneomarepuaiibl: ropeHue xeine3a B KUCI0pOJe U
XJIOpE.

JlaGopaTopHble U IpaKTHYeCKUe PadoThI
JlaGopaTopHbIE OMBITHI:

O3HakomIIeHHE ¢ 00pa3aMu aTFOMUHUS U €T0
CIUIaBOB.

AMdoTepHbIe CBOMCTBA THIPOKCHIA AITFOMUHUSA.
KauecTBeHHBIE peaKIIMM Ha MOHBI JKEJIE3a.
[IpakTuueckue padbOTHI:

Ne 13. Pemenue skcriepuMeHTaIBHBIX 33124 10 TEME
«MertamsD.

Berunciaenus
110 YPAaBHEHUSIM XUMHYECKUX PEAKIIUH.

UCIIOJIb30BAHUN XMMUYECKOU IIOCY/bI ¥ 000PY10BAHUS.
IIpou3BOAUTE BBIYKMCIICHHS 10 XUMUYECKUM YPABHEHUSM.
BricTpanBath pa3BEPHYThIC IMCbMEHHBIE U YCTHBIE OTBETHI C

OTopoii Ha MH(pOpPMAINIO U3 YUeOHHUKA U CIIPABOYHBIX

MaTEpHUaJIOB, IPAMOTHO MUCIIOJIb30BaTh U3Y4YECHHBIN

MOHSATUMHBIN anmnapar Kypca XMMUU.

Hcnonb30BaTh Npu BHITOJHEHUN YYEOHBIX 3alaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIBHOCTH HAyYHO-
HOIMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKaHuS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHeTa nocie
IIPEIBAPUTEIILHON KOHCYJIBTALUU C I1€1ar0roM

Paznen 4. Xumus n okpy:kamomas cpeaa (3 1)

Tema 9. BemiecTBa n
MAaTepHAJIbl B )KM3HHU

*HoBble MaTepuaiibl U TEXHOJIOTMH. BelecTa u
MaTepHaibl B MOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS

XapakTepu30BaTh POJb XUMHUU B PA3IUYHBIX cepax
JEATEIIbHOCTH JIFOJIEH, OCHOBHBIE BEIIECTBA U MaTEPHUAIIbI,
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YeJ10BeKa
(1)

U 310pOBbE. bezonacHoe ucnonp30BaHUE BEILIECTB

Y XUMHYECKUX PEAKIU B OBITY.

ITpupoHbIEe HCTOYHUKH YTIEBOAOPOAOB (YIoJib,
MIPUPOJIHBIN ra3, HeTh), IPOAYKTHI HX IepepadboOTKH,
UX POJib B OBITY ¥ IPOMBIIIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE
3arps3HEeHuE OKpYyKarolei cpeipl (mpeaeabHo
nomyctumMast KoHreHTpamus Bemiects — [1/1K).

Posib XMUM B pellICHUH SKOJIOTHUECKUX MPOodIeM.™

IPUMEHSEMbIC B )KU3HU COBPEMEHHOT'O YEJIOBEKA.

OOBSACHATH ycTIOBHS 0€30MIaCHOTO UCIIOJIb30BAHUS BEIIECTB U
XMMHUYECKHX PEaKIuil B OBITY.

AHQJIN3UPOBATH M KPUTHUYECKH OI[CHUBATH HH()OPMAIUIO
O BJIMSHUH TPOMBIIICHHOCTH, CEJIbCKOTO X03SHCTBA,
TPAHCIIOPTA U JIP. Ha COCTOSHUE OKPYKAIOIIEH Cpebl.

VMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb [TPU XUMHUYECKUX 03KOrax
U OTPAaBJICHUSX.

[TpuHUMaTh yyacTHe B 0OCYKIACHUH MTPOOIEM XUMHUYECKOH 1
9KOJIOTUYECKO# HAIPaBICHHOCTH, BHICKA3bIBATD
COOCTBEHHYIO MO3HIIUIO IO MIPOOJIeMe U Tpeiarath
BO3MOXKHBIC ITyTH €€ PEIICHUS ¢ OMOPOil Ha HHPOPMAIUIO 13
y4eOHHMKA U CIIPaBOYHbIC MaTepHaIbl, pecypchl HTEpHETA.

INOYPOYHOE IIVTAHUPOBAHUE

8 KNIACC
KonnyectBo yacos DJIEKTPOHHBIE
uugposbie
Tema ypoka Kourpouabsnbie = IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoTshI
pecypcsbl
[Ipenmer xumuu. Posib XMMHMHM B )KU3HU YETIOBEKA.
1 Tgna u BemlecTBa. lloHATHE 0 METONAX MO3HAHUSA B 1 bubmorexa [TOK
' https://m.edsoo.ru/ff0d210c
XUMHUU
Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHust
cmeceit. [Ipaktuueckast padota Ne 1 «IIpaBuina
5 paboThI B 1abopaTopuu 1 MpHEMBI 0OpaleHus ¢ 1 1 bu6muoreka [JOK
71a60paTOPHBIM 000PYTOBAHUEM) https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit
(Ha mpUMepe OYUCTKU IOBAPEHHOU COJIN)»
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ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKHE JIEMEHTHI. bubnmnoreka HOK
3 3HaKH (CHMBOJIbI) XUMUYECKHUX AJIEMEHTOB. https://m.edsoo.ru/ff0d23dc
[IpocTeie U cloxHbIE BemecTBa. ATOMHO- bub6numoreka [IOK
MOJIEKYJIIPHOE YYEHHUE https://m.edsoo.ru/ff0d26ca
bu6nmoreka [IOK
4, 3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas
5 dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edso0.1u/ff0d28c8
6' pMYyJId. bubnuoreka [IOK
HICMEHTOB https://m.edsoo.ru/ff0d2a6c
v OtHocuTenbHas arToMHas Macca. OTHOCUTEIbHAS bubnuorexa [{OK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d2be8
89 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B bubnnorexa [JOK
’ COC/IMHCHUHU https://m.edsoo.ru/ff0d2a6c
10, bubnunoreka LIOK
11 KonuuectBo BemectBa. Monbs. MossipHas Macca https://m.edsoo.ru/f0d350¢
bu6mmoteka IIOK
Pu3nyecKkue 1 XUMHUYECKUE ABICHUA. XUMHUYECKas https://m.edsoo.ru/ff0d37fa
peakuus. [IpusHaku U ycloBHs NPOTEKAHUS bubmmnoreka HOK
12 .
XUMHUYECKHUX PEAKIMHA. 3aKOH COXPaHEHHSI MACCHI https://m.edsoo.ru/ff0d3al6
BEIIECTB. XUMUUECKUE YPABHEHUS bubmmnorexka HOK
https://m.edso00.ru/ff0d3b88
13 Knaccudukanmst XaMUUECKUX peakinii but6mmorekxa [IOK
(coenuHEHUs, PA3I0KEHUS, 3aMEIICHHsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
Brruucnenust koamdecTBa, MacChl BEILIECTBA 11O bubnmnoreka [JOK
14 N
YPaBHECHUSM XUMHYECKUX PEAKIIAN https://m.edso0.ru/ff0d5708
KonTtponbHas padora Nel no reme «BerectBa u bubmuoreka [JOK
15
XUMUYECKHUE PEaKLIN» https://m.edso0.ru/ff0d4290
but6mmoreka [IOK
16 Hostoperne i 06obmenne https://m.edsoo.ru/ff0d40c4
17 Boznyx — cmech razoB. CoctaB Bo3yxa. bubmuoreka [IOK
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Kucnopon — anemenT u npocroe BeriectBo. O30H

duznyeckre U XUMHUYECKIE CBOMCTBA KHUCJIOpOoda

https://m.edsoo.ru/ff0d448e

18 (peakiuu okucieHus, ropenne). [lonsarue 06 bubmorexa [JOK
PCaRh » TOP ' https://m.edsoo.ru/ff0d4614
OKCHAX
19 Crioco0bI MoTydeHUs KHCIOopOo/ia B JTa00paTOpUHU U bubmmoreka [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenre Kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3(hPekT XuMUIEeCKON peakiiu, MOHITHE
20 0 TEPMOXMUMHUYECKOM YPAaBHEHHH, 3K30- 1 bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
21 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bubmmorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
99 [Ipaktuueckas padora Ne 3 o teme «llomyuenue u bubnuoreka [IOK
coOupaHue KUCIOPO/ia, U3YYCHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
23 Bonxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
24 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA BOJIOPO/IA. bubnmnorexa [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
25 [TonsaTHe 0 KUCTOTAaX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
26 Crioco0sI MoTy9eHUs BOAOPO/Ia B TAOOPaTOPHH bubmorexa [JOK
i HOPOA patop https://m.edso0.ru/ff0d4ddo
97 [TpakTueckas padota Ne 4 o reme «llonydenue u bubmuoreka [IOK
cobupaHue BOJOpOa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubmuoreka [{OK
28 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
30 . Y ¥ Bet https://m.edsoo.ru/ff0d55a0
00BEMY
31, Boruncnenus 005EMOB ra30oB M0 ypaBHEHUIO bubnunoreka LIOK

48



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

32 peaKkuy Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIICHHIA https://m.edsoo.ru/ff0d5708
rasoB
33 duznueckre U XUMHUYIECKHE CBOMCTBA BOJIbBI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0d587a
. bubnunorexa LIOK
34 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX https://m.edsoo.ru/ff0d59e2
B enemomne pacrnop. Mactonn xons BuGaorera LIOK
36 H PacTBOpHL- A https://m.edso0.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IIpa eckast padora Ne 5 1o Teme
37 «ﬁ IIfIT“ﬁ:OBJIie;}IIII/:e aZTBO 0113I c (T)HMe eJIEHHOHI Bubmiorexa OK
P = 5 p p peld https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH paCTBOPEHHOTO BEIIECCTBAY
38 KonTponbnas pabota Ne2 no reme «Kucnopoz. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
39, Oxkcuipl: cocTaB, KilacCu(UKAINS, HOMCHKIIATypa Bubmiorexa TOK
40 AT ’ T, yp https://m.edsoo.ru/ff0d664e
ITony4yenue u XMMUYECKUE CBOMCTBA KUCIIOTHBIX, bubmmnorexka HOK
41
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nmorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IToydenne 1 XUMHUUECKHE CBOMCTBA OCHOBAaHUI Bubmmorexa OK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukaus, HOMEHKIATypa bubnnotexa LOK
' ’ T, yp https://m.edsoo.ru/ff0dfee2
45 ITonyueHue 1 XMMHUYECKHE CBOMCTBA KUCIOT bubnmorexa LOK
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCcOObI bubnuotexa [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
47 [TpakTuueckast paborta Ne 6. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME «OcHOBHEIE

https://m.edso0.ru/00ad9b7c
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KJIaCCbl HCOPTaHNUYCCKUX COGHHHGHHﬁ))

['eneTnueckas CBA3b MEXAY KJIaCCAMU bubmmoreka [JOK
48 .
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuorexa [{OK
49 O060061IEHNE e
ODHICHHE I CHCTCMATH3AMHA SHAHIH https://m.edsoo.ru/00ad9ch2
50 KonTponbnas pabota Ne3 no teme "OcHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
ITepBoBIe MONBITKN KiIacCU(UKALINN XUMUUECKUX
51 3JIepMeHTOB ITonsarue o y HaI; CXOIHBIX Bubmrorexa OK
' pyn A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
59 [Tepnonnueckuii 3akoH u [lepuoanueckas cucrema bubnunoreka LIOK
xumuueckux diemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c
53 [lepuonasl, TPyHIIbI, HOATPYIIIIELI Bubmzorexa HOK
PHOMEL, TPY » OAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuorexa [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
CTtpoeHune 3JIEeKTPOHHBIX 000JI0UEK aTOMOB
55 anepMeHTOB ITe HIZ) nyeckou cucremsl J{. U bubmiorexa LIOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTepUCTHUKA XUMUYECKOT'0 IEMEHTA II0 €T0
56 HOJE)O)KCI-?I/IIO B [lepuoanueckoit cucreme /1. bubmorexa LOK
p U https://m.edsoo.ru/00ada824
Mennenecena
3unauenue [leprnognyueckoro 3aKoHa IJIst pa3BUTHS
57 HAayKH U IT aKI;I/IKfI 1. 1. Men eneei —p EHbIN bubmaorexa LIOK
YK p B a1 ya ’ https://m.edsoo.ru/00ada96e
Mearor ¥ TpaxIaHuH
ONEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX bu6muoreka [JOK
58
DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Hounnas xuMuueckas cBsI3b Brbmrorexa [IOK

https://m.edsoo.ru/00adac34
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bubnunoreka LIOK

60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 https://m.edsoo.ru/00adaabs
61 KoBasieHTHast HENoIsipHAs XMUMUYECKast CBS3b 1 bubmorexa [IOK
P https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 Crenexy okucieHus . https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE PEAKIIUU 1 bubmorexa [JOK
peaKtt https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 KonTtponsnast padora Ne4 o reme «Ctpoenune 1 bubnuorexa [IOK
aroMa. XMMUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH 1 Bbu6moteka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3alINs 1 bubmuoteka [IOK
3HAHUM https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O00011I€HNE U CHCTEMaTH3ALHS 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
[lepuoanueckuii 3axoH. [lepuoanueckas cuctema bubnnoreka [JOK
1 xuMudeckux diaemenToB 1. Y. Menaeneena. 1 https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB bubnnoreka [JOK
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOOB https://m.edsoo.ru/00adb6b6
5 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKIX 1 bubnnoreka [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
3 Krnaccudukanus XuMHUECKUX peakIuii 1Mo 1 bubnuotexa [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
4 [TonsATHE O CKOPOCTH XMMHYECKOM PEaKIUH. 1 bubnnoreka [JOK
[ToHsITHE O TOMOTEHHBIX U TE€TEPOrE€HHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsiTue o0 xumMuueckoMm paBHoBecHH. DaKTOpHI,
5 BIIMAIOIINE HA CKOPOCTh )I()HMHHGCKOﬁ eaKI_II/III)/I u 1 bubmorexa [JOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECHS
6,7 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 2 bubmorera [JOK
' P https://m.edsoo.ru/00adcade
89 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 2 bubanorexka [JOK
' CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
bu6mmorexa [IOK
10,11 = HonHbIe ypaBHEHUS peaKIIHii 2
yp peaxdl https://m.edsoo.ru/00add448
. . . bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBaHUH U COJEH
. . https://m.edso0.ru/00add5d8
12 B CBETE MPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON 1
bubmuoreka [JOK
JUCCOLMAUN https://m.edsoo.ru/00add8b2
13 ITonsTue o rugponuse conen 1 bubnuorexa [IOK
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14 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUMA bubmiorexa LIOK
m H https://m.edsoo.ru/00addd12
15 [Tpaktuyeckas padora Ne 1. «Permenune bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora No2 mo teme
16 <<9J'ICII()T OJ'II/ITI/Ip‘IeCKa}I vcconuanus. XuMUYeCcKue bubmoreia LOK
P A HHAt. https://m.edsoo.ru/00addecO
peaKiuu B pacTBOPax»
17 OO01mmas XxapakTepuCTHKA TaJIOTCHOB. XMMHUYECKHE bubnnoreka [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
18 XnopoBoaopoa. CosisiHast KUCIO0Ta, XUMUYECKUE bubnuotexa [JOK
CBOMCTBA, NOJIy4€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
19 [IpaxTuueckas padorta Ne 2 o reme «llonyuenue bubnuoreka [IOK
COJITHOW KHCJIOTBI, U3yYEHUE €€ CBONCTB» https://m.edsoo.ru/00ade348
Beruncnenus no ypaBHeHUSM XUMHYECKUX bubnnorexka [JOK
20,21 .
peakIMii, ecii OJMH U3 peareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 VIA-
OO1as xapakTepuCcTUKa SJIEMEHTOB TPYMIIBI https://m.edsoo.ru/00ade64a
Annorponnsie Moaudukanuu cepbl. Haxoxaenue
23 cepsl I/Ipeé coe HH?HI??I BrIIl upo pe XI/IMI/I“IG(I:[KI/IC bubmorera [JOK
b A PHPOAE. https://m.edsoo.ru/00ade64a
CBOMCTBA Cephl
24 CepoBoaopon, cTpoeHue, hu3ndecKkue u bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuorexa [JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs CEPHOI bubnmoreka [JOK

KHUCJIOTBhL. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COeIMHEHUSIMU CEPhI

https://m.edsoo.ru/00adec8a
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Brrunciienne MaccoBoii 1071 BbIXOAa IPOIYKTA

bubmuorexa [JOK

27
peakuuu https://m.edsoo.ru/00adec8a
OO611as xapakTepucTUKa 3J1eMeHTOB V A-TpYIIIbL.
28 A3oT, pacpocTpaHeHHE B IPUPO/IE, GPU3HUECCKUE 1 bubmiorexa LIOK
’ N ’ https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvYeckue 1 XUMHUYECKHE CBOMCTBA, bu6mumorexa [IOK
29
MOJIy4YEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 [Ipaktrueckas padota Ne 3 o reme «llonmyuenue bubnnoreka [JOK
aMMHaKa, U3y4E€HHE €ro CBOUCTBY https://m.edsoo.ru/00adf180
31 A3OTHAas KUCIOTa, €€ (U3NUecKue U XUMUYECKUE bubnuotexa [JOK
CBOICTBa https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B
39 KaueCTBE MUHEPATbHBIX YI0OpEeHUN. XUMUIECKOE bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl COEAUHEHUSIMU https://m.edso0o.ru/00adf518
azoTa
docdop. Oxeun pocdopa (V) u pochopnas
33 KI/ICJ'I(I())TE. (1)1/131/156%)1(1/1? I/IpXI/I(lvH/zqec(IIiHeq::Blz)ﬁCTBa bubmorexa HOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4eHue
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEpaIbHBIX YI0OpEeHUI. 3arpsi3HeHNe bubmorexa [JOK
P = YAOOP ) P https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
Yruepoa, pacupocTpaHeHue B IPUPOJIE, bubnnoreka [JOK
35 .
(bu3nyuecKre U XUMUYECKHEe CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, uX GU3NIecKre U XUMHUSCKHC
. AR ¢ bubnmoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE MMPOOJIEMBI, CBI3aHHBIC C _
https://m.edsoo.ru/00adfebe
okcuziom yriepona (1V)
37 VYronbHas KUCIoTa U €€ CoIu bubmorexa OK
https://m.eds00.ru/00ae006¢c
38 [IpakTuueckas padbora Ne 4 o teme "Ilomyuenue bubnmoreka [JOK

yriaekucioro raza. Kauectsennas peakius Ha

https://m.edsoo.ru/00ae027¢
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KapOoHaT-MOH"

39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
BEIIIECTBAX KaK O COCMHEHUSX yriIepoia https://m.edsoo.ru/00ae054e

40 Kpemuwuii u ero coeqnHeHHst Enbmiorexa IOK

https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
41 3K];())HepI/IMeHTaJ'II;HLIX 3a/1a4 1o TeMe «BakHelimme bubimorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS

42 KonTponbnast padota Ne3 no teme «Baxueiiue bubnuoreka [IOK
HEMETAJJIbl U UX COCITUHECHUS https://m.edsoo.ru/00ae0e18
OO6m1as XxapakTeprucTHKa XUMHUECKUX 3JICMEHTOB

43 — MeTaJuIoB. MeTtannyeckas CBsI3b U bubnuorexa [JOK
MEeTaJUTnYecKas KpUcTauIndecKas pemeTKa. https://m.edsoo.ru/00ae103e
duznveckue CBONCTBA METAIIIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
DNEeKTPOXUMHUYECKUHN Psi/l HAPSHKEHUN METaJIOB https://m.edso00.ru/00ae1156
O6mue cnocoOb! monydeHus: MeTamuioB. CIiiaBbl.

45 Boeruucnenus no ypaBHEHUSIM XUMHUYECKUX bubmuorexa [JOK
peakuui, eciiv OAVH U3 PEareéHTOB CONECPKUT https://m.eds00.ru/00ae1156
puMecH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bubmuorexa [JOK

47 [lenourpie MeTanbI https://m.edso0.ru/00ae14b2

48 Oxkcubl ¥ THAPOKCUBI HATPUS U KU bubmiorexa LOK

https://m.edso0o.ru/00ae14b2

49 Ilenoyno3eMeabHbIC METAIbI — KaJIbIIUM 1 MarHui Bubmzorexa LIOK

https://m.edso0.ru/00ae15e8

50 Baxueiinme coeqMHEHUS KaJIbIIH bubmiorexa LJOK

https://m.edsoo.ru/00ael15e8
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51 O0001enre 1 cCUCTEMATH3aMs SHAHUH
52 JKécTkoCcTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS bubmoreka LJOK
yerp https://m.edsoo.ru/00ae1886
53 [TpakTuyeckas padora Ne 6 mo teme "XKécTkocTh bubnuoreka [IOK
BOJBI U METOABI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
54 Airo
MHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHUIA Brommozexa [OK
P P https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kemneso
https://m.edso0.ru/00ae1d86
57 Oxcuppl, TuIpOKCH B U comu xkenesa (1) u xenesza bubnuotexa [JOK
(rm https://m.edso0.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIM 3SHAHNH
IIpaktuueckas padora Ne 7. Pemenue
59 3I<pcne I/IMGHTaJ'IIlHLIX 3aa4 no reme «Baxuelimme bubmmorexa [JOK
p https://m.edsoo.ru/00ae3de8
METAIUIBI U UX COETUHEHUS
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
60 peaxkiuuii, eciiyu OJJUH U3 PEareHTOB JaH B N30bITKE bubnuoreka [IOK
WA COAEPKUT IPUMECH. Bbrancienus MmaccoBon https://m.edso00.ru/00ae1750
JIOJTU BBIXO0J1a TIPOAYKTA PEAKITUN
61 O000111eHIE U CUCTEMATH3AIUS 3HAHUI
62 KonTponbnas padora Ne4 o teme «Baxneiinue
METAJIIBI M UX COEIUHEHUS)
BemiecTsa 1 maTepuansl B IOBCEIHEBHON KU3HU bu6mmorexa [IOK
63
4eJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HeHUE OKPYKaIOMIeH Cpeibl bubmmorexa LIOK
p Py p https://m.edsoo.ru/00ae4270
65 Posb xuMuM B perieHnH SKOJIOTHYECKUX TTPOOIeM bubnmoreka [JOK
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66 PesepBHblil ypok. O60011I€HNE U CUCTEMAaTHU3alIHS 1 bubnmoreka [JOK
3HAHUU https://m.edso0o.ru/00ae0dOa
67 PezepHblil ypok. O6001IEeHNE U CHCTEMaTH3alus 1 bubnuoreka [IOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PesepBHblIit ypok. O600111€HNE U CHCTEMAaTHU3alHs 1 bubnmoreka [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
YuyeOHMKH:
O.C. TI'abpuensu, U.I'. Octpoymos, C.A. Crnagkos
Xumust 8§ Mocksa [Ipocsenienue 2023r
O.C. TI'abpuensu, U.I'. Octpoymos, C.A. Cnagkos
Xumust 9 Mocksa [Ipocsenienue 2023r

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

1. Xumus : TexHoaorudeckue Kapthel K yaeOHuky O. C. M'abpuengHa « XuMus. 8 KJIaccy :
MeToauuyeckoe nmocodue / JI. M. Acanosa. — M. : JIpoda, 2018

Ilocobue npeonasznayeno 05 yuumenei Xumuu, pabomarowux 6 06ueodpaz08ameibHuIxX
opeanusayusx no yweonuxy «Xumus. 8 knaccy O. C. I'abpuensna. Codepoicum mexnonrocudecxue
Kapmul YPOK08, 8 KOMOPbIX NPeodCcmasienvl 0000weHHble NIaHupyemvle 00pa3o8ameibHbvle
pe3yremamul (npeomemmsvie, Memanpeomemmwle, TUUHOCMHbIE), OP2AHUIAYUOHHAS CIMPYKMYPA U
X00 YpoKos.

Hcrounux: https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

2. XuMHsL . TexHoJIormueckue KapThl K yueOHuky O. C. Tabpuensna «Xumusg. 9 kmace»
Meroauueckoe mocodue / JI. M. Acanosa. — M. : JIpoda, 2018 Ilocobue
NPeOHA3HAYEeHO O/l yuumenell XUMuu, pabomaowux 6 00ueodpazo8amenbHblX OpeaHu3ayusx no
yueonuky «Xumus. 9 knaccy O. C. I'abpuensna. Codepacum mexnonrocuyeckue Kapmol YpoKos, 6
KOMOPbIX — NPeoCcmasienvl  0000weHHble  NAaHupyemvle  00pazoeamenvhble  pe3yibmanivl
(npeomemuvle, Memanpeomemuvle, JUYHOCHHbIE), OP2AHUBAYUOHHASL CIPYKMYPA U X0O YPOKOS.
Hcrounux:_https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. https://edu.gov.ru/ — caiir Munnpocsemenus P®.

2. https://eds00.ru/ — caiit «ExuHoe coepikaHue 00IIEro 06pa30BaAHUSA.

3. http://samregion.edu.ru — caiitr MunucTepcTBa o0pazoBaHus u Hayku Camapckoit
obnacTH.

4, http://obrnadzor.gov.ru/ — ®enepansHas cayxkba o Haazopy B cdepeobpazoBaHus U
HAyKH.

5. www.fipi.ru —DenepanbHbIiA WHCTUTYT TEJarOTHIeCKUX H3MEPEHHUI
(DUIIN).
6. https://edsoo.ru/constructor/ — KorcTpykTop paboumx Iporpamm.

7. http://WWw.prosv.ru — caiit nznarenscrsa «IIpocBeleHuey.
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https://edsoo.ru/
http://samregion.edu.ru/
http://obrnadzor.gov.ru/
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