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[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuyeckoro pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KJaccaMm MpOoBEpsSeMbIX TpeOOBaHUU K
pesynapTaram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTEIbHONU MPOTPAMMBbI
OCHOBHOTO oO0miero oOpa3oBaHMsl i1 OOYYaroIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
Pa3BUTHS U DIIEMEHTOB COJIEPKaHUsI, IPEJICTABICHHBIX B YHUBEPCAIBHOM KOJU(BUKATOPE
no xumuu, KoHmenmuu npenogaBaHus ydeOHOro mpeaMera «XUMHS» B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
IPOrpamMMBlI.

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

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpPEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIbI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBHI XMMHUYECKHX 3HAHHM,
HEOOXOJUMBIX ISl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyelloBEeKa M OKpYy)Kawlleld ero cpeisl oOpa3a KH3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTAa, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUM C JPYTUMU MpeaMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbBI OCHOBOIIOIATAOIIAE XUMUYECKUE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLICHUMN U ITyTE€N YIIPABICHUS MU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJCHUSIMU O CTPOCHHUM aToMa, BUIAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSAX
MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OINUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM M IpaBHil Oe30MacHO paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B IpoLecce 00ydeHus MO3BOJIUT 00Y4arOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpeIH OPYIUX HAyK O IIPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIUXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHUI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPYEeT KOMIIETECHINH,
HE0OXOAMMBIE JUIsl MPOAOHKEHHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUS,  (YHKIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTaBICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW »U3HU; HABBIKOB 370POBOIO M O€30MaCHOr0 IS
YeJloBeKa M OKpYyXKarolled ero cpenbl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 3IIP. OBnanenune yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh ISl 00YYaroIUXCs C
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMUM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, MOHW)KEHHBIM ITO3HABATEJIbHBIM HMHTEPECOM M HU3KUM YPOBHEM pEYEBOTO
pa3BUTHS.

Jlnst mpeomosieHUs TPYAHOCTEH B U3YYEHUU YYEOHOTo mpeameTa «XUMHs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTENIEHHOE YCJIIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepualg peKOMEHAYETCS U3y4daTh B IPOLIECCE MPAKTUYECKOMN
JesTeNbHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIBbHBIX YPOKOB HA PEIICHHE 3a/1a4 B CBSA3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)»
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XUMHUsH»



OOmue wnenn wu3ydeHHs Y4YeOHOro TMpeaMeTra «XUMUsS» MPEICTaBICHB B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHuU
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrnieueHue ycioBUi, CiocoOCTBYIOINX MPUOOPETEHNUIO 00YyUaIOIIMMUCS OIBITA
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA U CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHue yMEHUI OOBACHATH U OLIEHUBATh SBICHUS OKPYXKAIOLIETO MUPa Ha
OCHOBAHHWH 3HAHUU W OTIBITA, TTOJIYICHHBIX TP U3YUCHUU XUMHH;

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IENSIX COXPAHEHHs CBOETO 3I0POBbS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue ciaeayonmx 3a1a4, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIECTBaX, X MPEBPAIICHUAX U MPAKTUUECKOM MPUMEHEHHH; OBJIaICHNUE MTOHITHITHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpTraHUYECKUX BEIISCTB KaK OCHOBBI MHOTHX SIBJICHUW »XUBOW M HEXHBOW IPUPOIBI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
0e30macHOro OOpalieHus ¢ BEUIECTBaMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOHN JKU3HH;
YMEHHEM aHaJIU3UPOBaTh U IUIAHUPOBATH SKOJIOTUYECKU OE€3011acCHOE MOBEACHUE B IIEIIAX
COXpaHEHUS 370POBbsI U OKPYKAIOILEH CPEIbL;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMH SIBICHUSIMU M TIPOLIECCAMU, TIPOUCXOAIIMMUA B MUKPOMUPE, OOBICHSThH
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHUS BEIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOIeM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH JI YCBOEHHS MPOrPaMMHOTO Marepuaia OOyJaroIUMHUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH A0KEH 10 COJIEpKaHuI0 U 00beMY OBITh aJaTUPOBAaHHBIM J1sl o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUHU C UX 0COOBIMU 00pa30BaTEIbHBIMU OTPEeOHOCTAMU. CrieayeT 00JIerYnTh
oBiafieHue MmarepuasioM oOyuatomumucs ¢ 3IIP mocpencTtBom ero jaeTrasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
NPUMEHEHUN 3HAHUW C HUCIOJB30BAaHUEM IPUEMOB AITOPUTMHU3ALMU U BU3YAJIbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
OTopa Ha MEXIIPEIMETHBIE CBSA3HM BOIPOCOB, M3YYaeMbIX B JAaHHOM Kypce, C TaKUMU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT K€ Y4eOHBIM MaTepuand C pa3HbIX TOYEK 3pEHHS,
MEXIIPEIMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaJIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh W3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJCHUS U JIeATENbHOCTH, oOyyatouiuxcs ¢ 311P
(pacTOpMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOJWM CTPOXKAWIINKA KOHTPOJIb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABI aeaTeqabHOCcTH oOy4yawomuxcs ¢ 3IIP, o0ycaoBieHHble
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE CO/IeP:KAHNU 00PA30BaHUsI MO NpeaMeTy « XHuMHU»

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
ompeseNsieTcss UX 0COOBIMU O00pa30BaTeIbHBIMU MOTPeOHOCTIMU. [loMUMO TIHPOKO
ucnonpzyemMbix B GOIT OO0 olumx mist BceX OO0y4yaromuxcs BHAOB JEATEIbHOCTH
ClIeqyeT YCWIHTh BHUJIbl JEATEIbHOCTH, CHeuu(puYHble I JaHHOW KaTeropuu
oOyuaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHMs 00pa30BaHUs
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M0 TMPEeAMETY: YCWICHHE MNPEAMETHO-TIPAKTHYECCKON IeATEILHOCTH C aKTHUBH3AIeH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3ITHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOPON Ha aJrOPUTM; «IIOIIArOBOCTHY B
U3YYCHUH MaTepHalla; UCIOJIb30BaHUE JOTOJHUTEIBLHON BU3yalbHOU OMOpHI (ILJIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSMH TS KJIACCH(DUKAITUN W HATIOJITHEHUE UX TIPUMEPAMH U JIP.

[IpumepHast TemaTuueckasi U TEPMUHOJIOTUYECKas JIeKCuKa cooTBeTcTBYeT DOII
000.

Jns obywaromuxcss ¢ 3IIP cymiecTBEHHbIMH SIBISIIOTCA TPUEMBI PabOThI €
JEKCUYECKUM MaTepuajaoM 1o mnpeamery. [lpoBomutcs crmenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHA BU3YalbHas
MOJIJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEIEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ @DenepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOIIEro 00pa30oBaHWs y4E€OHBIN MpEeaMET «XHUMHs» BXOIUT B
MPEAMETHYI0 001acTh «ECTeCTBEeHHOHAYUHBIE TPEIMETH) U SBISACTCS 005S3aTEIbHBIM
JUTSL U3YUYECHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — MO 2 4 B
HEJeo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «XuMus», npeacraBieHHoe B DenepanbHoOU
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMHs», COOTBETCTByeT @enepanbHOM aJalTUPOBAHHOW OCHOBHOU
oOpa3oBaTeIbHOM TMporpaMMe OCHOBHOTO 00Iero oOpa3oBaHUs OOyYaroOmMUXCs C
3aJIepKKOM TICUXUUECKOTO Pa3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COJEP)XAHUE OBYUEHUNA B 8 KITACCE

[lepBoHaYaNbHBIC XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tena W BelecTsa.
@u3nuecKue CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CriocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[loHaTtre o mMeromax
MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKH (CUMBOJIbBI) XUMHUUYECKUX

anieMeHTOB. OTHOCHUTENIbHAs aTOMHasl Macca. HpOCTBIC H CJIOKHBIC BCIIICCTBA. ATOMHO-
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MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBas 10715
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

duznueckre W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COeAMHEHUSs, Ppa3sIokKeHUS,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O00OPYIOBAHUEM;
U3yuYeHHE U OMNHUCaHHWE (PHU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKHX BEILECTB;
HabmogeHrne Gu3ndYecKux (IIaBleHHE BOCKA, TasHUE JIb/la, pACTHpPAHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBICHWH, HaOIIOJCHHE W OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3lioKeHHUe caxapa, B3auMOJCHUCTBUE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruapokcuia meau (I11) mpu narpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu menu (II));u3yuenue cnocoOoB pazneneHus
cmeceil (C TOMONIbIO MarHuTa, (QWIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUJUIALINA,
xpomatorpadusi), IpoBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOJIOJIEHUE W OMHCAHUE
pE3yIbTAaTOB TMPOBEICHHS OMbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacChl;
CO3/IaHHUE MOJIETIEN MOJIEKYJ (IIAPOCTEPKHEBBIX).

Baxnenmme nmpeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpoOCToe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, puU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJYyYeHHsS] KUCIOpOoia B
nabopaTopun *u npoMmebInuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumgax.
Kpyrooport kuciopoaa B mpupoze. *O30H — ayuioTporHasi MoaudUKaIus KUcIopoa.

TemnoBo# 3pPexT XuMUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHHS, IK30- U
SHIOTEPMUYECKHE peaKlUH. TOMIMBO: yrojib U METaH. 3arps3HEHHUE BO3yXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Boxopox — aneMeHT u IpocToe BewecTso. HaxoxxaeHue Bonopona B NPUPOAE,
bu3MYecKue U XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIAMHU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbId
00BEM Ta30B. Pacuetsl o xummudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHHUSIM.

*@usnueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
Kak pacTBopuTelb.™ PacTBophl. *I1oHSATHE O HACKHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[ToHnaTHe pacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBoil 107U BellecTBa B
pactBope (IpolleHTHAs KOHIEHTpauus). MaccoBass 1oyisl BELIECTBA B PacTBOPE.
*XVMHUYECKHUE CBOWCTBA BOABI (Pa3ioKEeHUE, PEAKIUA C HATPUEM, OKCUIOM KaJblLHs,
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okcusioM cepol (IV) peakuum ¢ MertaiyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B KU3HU yesoBeka. KpyroBopor
BOJIbI B IIpUpo/Ie.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA MPUPOIAHBIX BO/I.

Baxmneiiime  Kkiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKCuabl: CcoCTaB, KiIaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3ytoue - Ha npuMmepe okcuaa yriaepoaa () u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* U XMMUYECKHE CBOMCTBA OKCHJIOB
(B3auMogelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAJUIOB, KMCIIOTaMU, coJisiMH). *TlorydeHne ocHOBaHUM. ™

Kucnotsl: cocraB, kinaccudukaiysi, HOMEHKIATypa, (pu3ndeckue U XUMHUECKHE
CBOMCTBa (B3aUMOJIEUCTBME C METaUIaMH, OCHOBHBIMM OKCHIAaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEPE COJSHOM U CEpHOM KHCIOT), *crmocoObl moiydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoJeid,
*CcnocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMU, KUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[ToHnstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KHCIOTAaMU U IIEJI0YaMH, Pa3jIoKeHUe Mpu
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnueckass CBA3b MEXAYy KIAacCaMU HEOPraHWYECKHX  COEIUHEHHM.
['eneTnueckue psabl.

XHUMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE OMNPEIETICHUE COJIEPKAHUS KUCIOpOoaa
B BO3/yX€; MOJIyYCHHE U U3YUYECHHE CBOMCTB KUCIOPO/AA; HAOMIOAEHUE B3aUMOACHCTBUS
BEILECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHUS U MPEKpAIICHHs TOpeHus (Toxkapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCHUJIOB U ONKMCAHME UX CBOWCTB; MOJIYYEHUE U U3YUYECHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00pa3IioB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMU (HATPUEM U KaJIbleM ) (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); OMNPEICICHUE PACTBOPOB KHUCIOT M MLIEJOYEH C MOMOIIBIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[OB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HaOIOZICHNE W3MEHEHUsS OKPacKW HWHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYECH;
u3ydyeHue B3zaumopeiictBusi okcuna meau(ll) ¢ pacTBopoM cepHOUl KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIMN HEUTPAIM3alHM; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHUE OJIHOTO METaJlJIa APYTUM U3 pACTBOPA COJIM; PELIEHUE IKCIIEPUMEHTATbHBIX
3a71a4 1o TeMe «BaXKHEeNIIne KJIACChl HEOPTaHUYECKUX COCTMHEHUID.

ITepuonnueckuit 3akoH u Ilepuoguueckas cucremMma XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMHU4ecKas CBA3b. OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[lepBble MOMBITKYN KJIacCU(PUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAJUIbI, TAJIOTE€HbI, THEPTHBIE
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3yroT aM(PpOTEPHBIE OKCUIBI M TUIPOKCUIBI. ™
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[lepuonnueckuin 3akoH. Ilepuomnueckass cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomnueckont cucreMbl xumMudeckux syemMeHToB . M. Menneneesa. Ilepuonbl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSIAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnekrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J04eK aTOMOB MepBbIX 20 xumuueckux sinemeHToB [lepuonnueckoi
cucrembl J[. 1. Menneneea. XapakTepUCTMKAa XHMHUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTA OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
[Tepuonnueckoro 3akoHa u I[lepruoanYecKON CHCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckasi cBsi3b. KoBasieHTHast (mosisipHas W HEMNOJIAPHAsi)  CBS3b.
*DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUUECKHUX 3J1eMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEH.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHUe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCUCTBUE THJIPOKCUJA LIMHKA C PACTBOPAMU KUCIJIOT U IIEJIOYEH;
[IPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnNpeaMETHBIX CBA3€H IpU H3YYEHUM XUMUHA B 8 Kjacce
OCYUIECTBJISIETCS UepPE3 UCIIOIH30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHATUM, SIBJISIIOUIUXCS CUCTEMHBIMHU JUISl OTHAENbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHBIH (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJAUYHOCTb, HAOIIOJACHUE, DSKCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAI, U30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUN 3apsii, BEIIECTBO, TeI0, OOBEM,
arperatHoe COCTOSIHHE BEUIeCTBa, ra3, (PU3NUYECKHE BEIUUYHMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUYUEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

ITepuognueckuii 3akoH. llepromnueckass cUCTEMA XHMHUYECKHUX DIIEMEHTOB
. . MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B
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COOTBETCTBUM C MOJIOKEHUEM 3JIeMEHTOB B Ilepuoauyeckoil cucremMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BeliecTBa: BHUAbl XHUMHYECKOW CBsI3U. THMBI KPUCTAUIMYECKHUX
pEmETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON pEeIETKU U BUIa
XUMUYECKOH CBS3U.*

Krnaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAs). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCAUHEHU, TEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmss XUMHUYIECKUX PEAKIIUN M0 Pa3IMIHBIM MMPU3HAKaM (TI0 YUCTY H
COCTaBy YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIJIOBOMY d(PdeKTy, Mo N3MEHEHUIO
CTENICHEH OKHUCJICHUS XHMHYECKUX DJIEMEHTOB, *T0 0OpaTUMOCTH, TO YyYaCTHIO
Kataiu3aTopa).* DK30- W JHJIOTEPMHUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TlonsiTHE O CKOpPOCTH XHMMHUYeckoi peakinuu. [lonstue o0 oOpaTUMbIX u
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [lonsaTne o xumMuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSI.
@akTOphbl, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJO0KEHUE XUMUYECKOTO
paBHOBecHUA. ™

OKUCINTETBHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN Oayianc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlIeHUE YPaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAM. DIIEKTPOIUTAYECKAS JUCCOLMALINS.
ONEKTPOJIUTHl M HEINEKTPONUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUALIUU
BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanuu.™ CUuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakuiun moHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ MPEACTABICHUNA OO0 3JICKTPOIUTUYECKOMN
mucconuann. Cpena pactBopa. KadecTBEHHbIE pEaKIMM Ha KAaTHOHbI U AHUOHBIL:
XJopua-, OpoMun-, MOAUA-, Cyibdar-, kapOoHaT-, cuiaukar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUsI, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIONINE B BOJHBIX pACTBOPaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPUCTAITHYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTaJIoB (rpadura U ajnmMasa),
CJIOKHBIX BEHIECTB (XJOpHUAAa HATpHsi); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HUCCJICIOBAHUE
AJIEKTPOINPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUAIUMA KUCIOT, IIeI0Ye U
cojiei  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUICOMATEPUATIOB); IMPOBEJCHUE  OIIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHMS pPEaKIMid HOHHOTO OOMeHa (0Opa3oBaHUE
OcaJika, BBIJEICHHUE Ta3a, 00pa30BaHHUE BOJIbI); OIMBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIUi  (TOpeHUEe, peaKlUuu PasyIoKEHUs,
COEIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKUX BEUIECTB C MOMOIIbI) Kauy€CTBEHHBIX
peaKkuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1a4.
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HemeTtanbl U uX coequHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHne u GU3nvIecKrue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYEeCKHUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOIEHCTBUE C METAlIIaMH,
HEMETallaMi — BOJIOPOJIOM M KHUCIOpOJIoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMHUYECKHE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOPOJa HAa OpPraHU3M uesioBeka.™ BaxkHelime XJIopuabl U UX HaXOXKJECHUE B
pUpo/Ie.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHH OKUCICHUS.

CrtpoeHue M (QPU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpHI.
AmoTponHble MOIUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3amMopeiicTBHEe *C HeMeTalulaMU™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJlJIaMH,
*KOHLIEHTPUPOBAHHBIMU a30THOM M cepHOM kucinotamu).* CepoBOAOPOI: CTpOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMUYEeCKue cBoicTBa (oOume u crneuududeckue). Coiau cepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE peaKLny,
JeXalMe B OCHOBE NPOMBIIUIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL ™
HaxoxeHue cepsl 1 €€ coenMHeHni B ipupoae. [I[puMeHenne ceprl U €€ COeAMHEHUH B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpPYXKalolEehd Cpebl
COEIMHEHUSIMU CePbI (KHCIIOTHBIE TOXKAH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpalieHus. *

OO011ast xapakTepuCcTHKa 3J1IeMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTEIICHH OKUCIICHUS.

A30T, pacmnpocTpaHeHHE B MpuUpoje, (U3MYECKMEe U XHUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHMCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u mpuUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (U3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aMMOJICIICTBUE €O IejIoyaMH), NpuMeHeHue. KayecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THasg KHUCJIOTa, €€ (U3HYeCKue W XMMHYECKue CBOMcCTBa (oOmue u
cnenupuueckue), *momydenue.* Hwutparbl (paznoxenue). A30TuUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHMHEPAJIbHBIX YIOOpPEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKAIoIIEW cpeibl COSAMHEHUSIMU a30Ta (KHCIIOTHBIE
JTOK]IH, 3arpsI3HEHHE BO3TyXa, MOYBBI U BOJOEMOB). *

docdop, *ammorponusie Moaudukanuu docdopa,™ Puznyeckrue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETaJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
busznueckne M XUMHUYECKHE CBOWCTBa, *mnonydenue.* *[lonarue o MuUHEpaIbHBIX
ynoopenusix: HUTpathl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucThka 31eMeHToB [VA-rpynnel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUs. BajeHTHOCTh M XapaKTepHble CTENEHM OKHUCIEHHs aTOMOB Yrjiepojaa u
KpeMHus. Pactipoctpanenue yriepoja B Ipupoje, XapaKTepHbIe CTENEHN OKUCICHHUS.
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VYrnepon, amnorponHble Moaudukamuu (rpagur, anmas), GuMUEecKHe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMOJIEUCTBHE C METaNIaMH, HEMETaJLJIaMHU,
*KOHIICHTPUPOBAHHBIMU A30THOW M CEpHOM KuciaoTamu)*. AncopoOuus. Kpyrosopor
yraepoja B rnpupoje. Okcuabl yriepoaa, ux (pu3anyeckue M XUMUYECKHUE CBOMCTBA,
MOJIyYCHHE U MPUMEHEHUE, JEHCTBUE Ha OpraHuM3M 4YeloBeKa. *DKOJIOrHYeCcKue
npo0semsl, cBsi3aHHbIe ¢ OKcuaoM yriepona(lV); runoresa rio0asbHOTO MOTEIICHUS
KJIMMata; MapHUKOBBIN 3>PdeKkT.* YronpHas KucioTa U €€ coiid, uX (usmyeckue u
XUMHUYECKHE CBOWMCTBA, *moiydyeHne U mnpuMmeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIICTBE.

OOmue mpeacTaBieHUs] 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHHH yriepoja (Ha MpuMepe METaHa, THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThL. *MX
COCTaB U XuMHU4eckoe ctpoeHue. Kinaccudukanus oprannyeckux Bemects.™ Ilonarue o
OMOJIOrMYECKH BaXKHBIX BEIECTBAaX: )KUpax, OeJKax, yrieBoJax — U UX POJIH B KU3HU
yenoBeka. *MarepuanbHOE €JMHCTBO OPraHUYECKUX U HEOPraHUUECKUX COSIUHEHUM. *

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBa (Ha TpUMEpE
B3aMMOJICHCTBUSL € MeETalylaMd M HEMeTallaMu), *HojlyueHue* u NIpHUMEHEHUE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHUeBOU kucinore. CUIMKaThl, PU3NYECKUE U XMMUUYECKHUE CBOMCTBA, NOJYyYEHUE U
PUMEHEHUE B OBITY, IPOMBILIUIEHHOCTH (B MEIULIMHCKOM, 3JIEKTPOHHOM, CTPOUTENILHOM
u 7p.). Baxueillne cTpouTeabHble MaTepuaibl: KepaMHKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XUMHUYECKUN DSKCIEPUMEHT: H3ydeHUuEe OO0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOWCTB COJISHON KHCIIOTBI; MPOBEACHUE KAaUYECTBEHHBIX PEAKIM HA XJIOPHI-UOHBI U
HaOMIOZIeHUE MPU3HAKOB HX TMPOTEKAHUsS; OMBITHI, OTpaxaroume Q(U3NYEeCKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHME ¢ o0pa3uamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HaKOMJIeHHE C¢ oOpa3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HMCIOJb30BaHUE
BUJICOMATEpHUANOB); HaOIOJEHUE Ipoliecca OOyriMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOUM KUCIIOTHI, U3YUYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha Cynb(aT-uoH U HaOI0AeHIEe
MpU3HaKa e€ MPOTEeKaHus;, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, ¢pocdopa
U UX COEIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 GpochopHBIX YIOOPEHUI; TOJIydeHHEe aMMHaKa U U3yUYE€HHUE €ro CBOMCTB; MPOBEJACHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U Qocdar-uoH U M3ydeHHE MPU3HAKOB UX
IIPOTEKaHUsA, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaguTa; O3HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEUICCTB AaKTHUBUPOBAHHBIM yIIEM M yCTPOMCTBOM MPOTHBOrasza; IMOJIyYCHHE
YTJIEKUCIIOTO Ta3a U M3YYEHHE €ro CBOWCTB; MPOBEJICHUE KAUECTBEHHBIX PEaKIui Ha
KapOOHAaT- ¥ CHJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOYKIMEH CHIMKATHON MPOMBIIIJIEHHOCTH; pelIeHNe SKCIIEPUMEHTAIBHBIX 3a7a4 10
teme «BaxHenmue HeMeTaibl U UX COSTUHEHUS».
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Mertaisl 1 KX COETUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX JIEMEHTOB — METAaJJIOB Ha OCHOBAHUM UX
noJioxkeHus B [lepuoguueckon cucreme xuMudeckux syneMeHToB . . MenneneeBa u
ctpoeHus atomMoB. CTpoeHHne MeTaioB. Meraimueckas CBSI3b M MeETaJUINYECKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUUYECKUN PSAJ HANPSKEHWM METaJUIoB.
dusnyueckue U XUMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOJIOM, Kuciaotamu). *O0mue crnocoObl mosrydeHuss MetaiioB. [loHITHE O KOpPpO3UHU
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Koppo3uu. CriaBel (CTajab, YyTyH,
TIOpATIOMUHUHN, OpOH3a) ¥ MX MPUMEHEHHUE B OBITY U MPOMBIIICHHOCTH. *

[[lenounbie meTamibl: nojoxkeHue B Ilepuoguyeckoid cuUcCTeME XHUMHUYECKHX
anemeHToB /Jl. 1. MenneneeBa; ctpoenne atomoB. Haxoxnenue B npupoae. Pusndeckue
1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U TUIPOKCHUIBI HATPUS
u Kanus. [I[pyuMeHeHne 1meI0YHbIX METAIUIOB U UX COEIUHEHUM.

[Ilenouyno3eMenbHbIE METAJUIBI MATHUM U KaJbLMI: TI0JI0KeHUE B [lepuoauueckon
cucTteMe xuMuueckux 3neMeHToB [I. Y. MeHeneeBa; CTpO€HHE X aTOMOB; HAXOXICHUE
B mnpuponae. Pu3nyeckue M XMMHUYECKHME CBOWCTBA MarHus W Kajublus. BakHeiimine
COCIMHEHUS KaNbIUs (OKCHI, THIPOKCUI, cOiH). *JKECTKOCTh BOABI U CHOCOOBI €€
yCTpaHeHus . ™

AmomuHuii: nonoxkenne B Ileproguyeckoil cUCTEME€ XUMHYECKHUX SJIEMEHTOB
J. . MenneneeBa; CTpOCHHME aToMa; HaxOXJAcHUE B npupone. Puznueckne Hu
XUMUYECKUE CBOWCTBA IIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aTroMa; HaxXOXKIEHHE B mnpupone. Pusznueckue u
XUMUYECKHEe CBOMCTBA JKelie3a (B3auMOJCHCTBHUE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa u
*nonydenue.®

XUMHYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iiaMy METaJNIOB U CILIABOB, UX
(U3UYECKUMU CBOMCTBAMM;, HM3yUYCHHE PE3YyJIbTAaTOB KOPPO3UHM METAUIOB (BO3MOKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCUIA KAJIBLIUS U
HaTpus ¢ BOJOM (BO3MOYXHO MCIOJIb30BAHUE BUICOMATEPUATIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOW BOJBI, Ipollecca TOPEHUs XKejle3a B KUCIOpPOAE (BO3MOKHO HCIIOJIb30BAaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha UOHBI (MarHusl,
Kayblus, amomMuHus, nuHka, skene3a(ll) u sxeneza(Ill), menu(Il)); HabmroneHue wu
OTMMCaHUE TIPOILIECCOB OKpaIllMBaHUs IUIAMEHU HMOHAMHM HATpHUA, Kajlusg M KaJbIUs
(BO3MOKHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB); UCCeq0BaHUEe aM(OTEPHBIX CBOMICTB
TUAPOKCHUIA AIFOMUHUS U TUAPOKCHUAA IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe « BaxxHenmme MEeTaJUIbl U UX COCTUHEHUS.

XuMus U OKpyKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MMOBCEIHEBHOM
KU3HU YEJIOBEKa. XMMMS M 310pOBbE. be3omacHOe HCIIOIB30BAHUE BEILIECTB H
XUMUYECKUX peakiuid B ObiTy. IlepBas momMoms TpH XUMHYECKHX OXKOTax
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1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. *

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (IpelenbHas A0ImycTUMast
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4ecKux mpoosiemM. ™

*TIpupoHble MCTOYHUKU YIJIEBOJAOPOAOB (Yrojib, HPUPOJHBIMN ra3, HEQTh),
IPOAYKTHI UX NIEpPepabOTKH, UX POJb B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHalIOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MexnpenMeTHsIe CBSI3H

Peanmmszanpss MeXnpeaMETHBIX CBSA3€M IIPU M3YYEHHMM XHMHUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHITUH, TaK
U TIOHATUM, SBJISIIOUIUXCS CUCTEMHBIMHU JUISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHBIN (akT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAONIOJEHHUE, 3KCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MApHUKOBBIM 3(P(EKT, TEXHOIOTHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUYECKUN 3apsll, IPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTOIEMEHT, BELLIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpPUCTANIMYECKas pEHIETKA, CIUIaBbl, (U3HUYECKUE
BEJIMYMHBI, €AUHULBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpenmera
«Xumus» JOKHBI COBMANaTh ¢ pesyiabTaTamu dDenepanbHoil paboueil MporpaMMbl
OCHOBHOT0 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISIOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MMPOrPaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHMsI
JIOCTUTAIOTCSI B XOJi¢ OOYYCHHS XUMHUU B CIUHCTBE Yy4eOHOW W BOCIHUTATEIHLHOM
JCSATEIIEHOCTH B COOTBETCTBHH C TPAIUITUOHHBIMU POCCHHUCKUMHU COLMOKYJIBTYPHBIMH H
TYyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIaMHU U HOpMaMH
MOBEJICHUS ¥ CITIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITUATH3AIIH
00yJaroIMXCs.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMN U PACIIHPECHHE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIECHHSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJIEAUI0, TOHUMaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEPHOM HHQOpManueid o MepeoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUHU, 3aUHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

MPEACTABIICHUS O COLIMAJIBHBIX HOPMaXxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-MCCIIEeI0BATENbCKOM, TBOPUECKON U APYTHX BHIAX AESITEIIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,
MO03HABATENbHBIX 33/1a4, BBINOJIHEHUH XUMHUECKHUX SKCIIEPUMEHTOB, CO3aHUN YUEeOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE MOBEACHHE U IMOCTYINKH CBOUX
TOBapuIllel C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIE/ICTBUI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH U COCTABISIOLIMX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATETHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYYEeHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JalIbHEHIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUSI IOCIEACTBUN U HEMPUSATUS BPEIHBIX
NpUBBIUEK (YMOTpEOJIEHUST aJKOTojdsl, HAPKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAllleHUH ¢ XMMHUYECKMMHU BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY M3YYEHHMIO Mpodeccuil U TpyAa pas3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIWBUIYaJbHOU
TPACKTOPUM TMPOJOJDKEHUSI O00pa3oBaHMsi € YYETOM JIMYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUIHOH
po(eCCUOHATIBHONW NI€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKH LIETIECO00PA3HOT0 OTHOLIEHUS K IPUPOJIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 30pOBOTO M 0€301acHOro
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUs MpaBuil 0€30MacHOro
MOBE/ICHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOUINX 3/JOPOBBIO U
YKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble TpPHU H3YUYECHUU XUMHUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpbl, OCO3HAHUS INI00AIIBHOTO XapaKTepa SIKOJIOTHYECKUX MPOOIeM
Y IIyTE€W UX PELICHUs IOCPEACTBOM METOJOB XUMHH;

HKOJIOTMYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJCTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpeaMmeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOW MPOTPAMMBI IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quce:

1) Ga3oBbIC JIOTHYECCKHE ACHCTBU:

BBISIBIISITH IPUYMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHUI;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB IO 3a/IaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTH JIOTUYECKOE CYXKACHHE MOCIIe IPEIBAPUTEIHLHOTO aHAJIH3a, BKIIOYAIOIIEe
YCTaHOBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJICTH U CXEMBI
JUTS pelieHusl yueOHbBIX U TO3HABATENBHBIX 33/1a4 ¢ MOMOIIBIO TIE1arora;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE XUMHYECKHX TMPOLECCOB © HX
MOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATEIILCKUE ICHCTBHYSL:

C MTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMUYECKUN OTIBIT, HECTIOKHBIN IKCIIEPUMEHT,
JUTsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUNHHO-CIICICTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEKy COOOI;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJCHUS, OTIBITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT U
np.);

UCKATh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MpeJIoKEHHON yueOHOM 3aau1 1 3aJaHHBIX KPUTEPHEB.
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OBnaseHne yHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MAaTEpPHUAJIOB ISl BBICTYIUICHHUS TEpEN
ayJUTOpUEHN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHIWBHAYAJIbHO W B TPYMIE: HAXOAHUTH OOIIEe
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTD U IPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYIIION.

OBnazieHNE YHUBEPCATHLHBIMU YUCOHBIMH PETYJISITUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOM! JesITeIbHOCTH;

BJIAJICT OCHOBAaMHM CaMOKOHTPOJS, CAMOOLICHKM, TPUHATUSA PpEUICHUA U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOU JICUCTBHUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEUW JEATEIBHOCTH B IIPOLECCE IOCTHKEHUSA pe3yibTara, OIPENeisiTh
CIOCOOBI IUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOIICHCS CUTYAIUEH;

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ U3MECHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH y4eOHOU
3a/1a4y;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblil pe3yibTaT
JESITETbHOCTH, OMPENENATh TMO3UTHUBHBIE W3MEHEHHUs W HampaBlieHUs, TpeOyromme
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO 00S3aTEIbHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHWUS, YMEHHS W CIOCOOBI JEUCTBUH, crnenuduyeckue aias y4eOHOro mnpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAaHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYAITUsIX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBIICHUM IIPUPOIBI,
MOHUMaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHHS, KOMIIOHEHTA OOIIeH KyJbTYphl M TMPAKTUYECKOU
NEATEeIbHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOT0 00I11€CTBA; IOHUMAaHHUE MECTA XUMUU
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUMHOTO alllapaTta ¥ CUMBOJIMYECKOTO A3bIKa XUMUU JIJTS
cocTaBiieHUs] (HOPMYJI HEOPraHUUECKUX BEIIECTB, YPABHEHUM XMMHUYECKUX peaKIuh (¢
OTMIOpOM Ha aJIropuT™M y4eOHBIX JEWCTBUM); BJIaJICHUE OCHOBAMH XHMMHUYECKOU
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HoMmeHKJIaTypbl (IUPAC u TpuBHAIBbHON) M YMEHHE HCIIOJIB30BaTh €€ I pELIEHUs
yueOHO-TI03HaBaTEIbHBIX 3a7]a4 C TOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUTs1 OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 10 aITOPUTMY C OIIOPOI Ha ONPEICICHHUS;

MPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMONIbIO YUUTENs
NPUMEHSTh CUCTEMY XMMUYECKMX 3HAHWM [IJI1 YCTAHOBJICHUS B3aUMOCBSI3EM MEXIy
U3YYCHHBIM MaTE€pUaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B IMpoIlecce
BBITIOJIHEHUS Y4YeOHBIX 3aJaHUd W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaINU, KOTOPAast BKIIOYAET:

BOKHEUIINE XUMUYECKHE TMOHATHSA: XMMUYECKHHM 3IIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeIHss),
XUMHUYECKasl peaKlMs, pPEaKUUu COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, pPEAKIUU
3aMEIEHUs], peaklul 0OMeHa, TEII0BOM (P (EeKT peakluu, 3K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO AJIEMEHTa B COCIMHEHUH, MaccoOBas
JI0JI ¥ ITPOLIEHTHAsI KOHLIEHTpALKs BEIECTBA B PACTBOPE, AAPO aTOMA, dJIEKTPUUECKUAN
CJION aTtoma, aToOMHas OpOuTallb, paJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIECHHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPHULIATEIBHOCTD, NOJIIPHAs W HEIOJISIPHAsT KOBAJCHTHAs
CBSA3b, MOHHAs CBS3b, METAJUIMYECKas CBS3b, KPUCTAJUINYECKAs] pEUIeTKa (aToOMHasd,
WMOHHAs, MeTa/sIn4yecKasi, MOJEKYJspHasi), WOH, KaTHOH, aHWOH, JJIEKTPOJUT M HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAss JIUCCOLMAlMs, pEakUud HOHHOro  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XMMHUYECKOM pEaKIUH, KaTaau3aTtop, MpeAesIbHO
nomyctuMmas konuenrpauus (I1/1K), koppo3us MeTasioB, CIIaBhI;

OCHOBOITOJIArA0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLIMALINM, & TaKXK€ MPEJICTABICHUS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX MCCIIEJOBAaHUS BEILIECTB U HM3yUYEHUS
XAMUYECKHUX PEAKIINM;

IIPEICTABICHUE O IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENBHOCTb), MPOCTBIX MU CJOXKHBIX BEIIECTB OT
MOJIOKEHUSI 37eMeHTOB B Ilepumonuueckoil cucreme (B MasibIX MepUoOAax M TIIABHBIX
MOATPYIIAX) U AJEKTPOHHOIO CTPOCHHS aTOMa; YMEHHE OOBACHATH CBSA3b MOJIOKECHUS
sanemeHTa B llepuoanyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij s]pa, 0oOIlee YHUCIO AJIEKTPOHOB),
pacnpenesnieHueM 3JIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
MEPUOJIOB, KaJusl U KalbIUsl; KIACCU(PUIMPOBATH XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

YMEHHE KJIaCCU(PHUIMPOBATH XUMHUUECKHE 3JIEMEHThI, HEOpraHMUECKHE BEIIecTBa U
XUMUYECKUE PEAKIMH C OINOpPOM Ha CXEMBbI; OMNPENEIATh BaJEHTHOCTbh M CTEHEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3U M THUIl KPUCTAILIMYECKON
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CTPYKTYPbI B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPEbl B BOJAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIUTENb K BOCCTAHOBUTEID 10 AJITOPUTMY YUEOHBIX I€HCTBHI;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMasz, KpEMHUI, a30T,
dhocdop, cepa, xs1op, HATPUH, KA, MAarHUM, KaJbIIUHA, A TFOMUHUH, )KEJIe30) U CIIOKHBIX
BELIECTB, B TOM WYHCIE€ MX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHkKa, xenesa (II u III), okcuasr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), ceper (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
YroJibHAas1, KPEMHHUEBAS KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEIHHOrO aHajau3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXHOCTH
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILICHUN B PA3JIUYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rpylI HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPAKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU, MACCOBYIO JOJIIO
BEIIIECTBA B PAaCTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, o0ObEM Tra3oB C OMOpPOM Ha
oO1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIUi 1
HaXOJUTh KOJIMYECTBO BEIIECTBa, 00bEM U MACCy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OMOpPOM Ha aITOPUTM YYEOHBIX NEHUCTBUM;, yMmMeHHE ChOpPMYIUPOBaTH MPOOIEMy U
MIPEIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeJarora; 3HaH1ue OCHOB 0€301MacHON padOThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKOW TTOCYI0N U J1a00OpaTOPHBIM 000PY10BAHUEM;

HaJM4yue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENsl C OOCYXKIEHHEM IIlaHa
pabOThI UM COCTABIICHUEM TAOJIMIIBI:

M3Yy4YEHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOITUE TTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

M3y4eHHE CIIOCOOO0B pa3/IesICHHs] CMECei;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOM MacCOBOW JOJIEM PacCTBOPEHHOIO
BEIIIECTBA;
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UCCIICIOBAHUE W OINKHCAaHUE CBONCTB HEOPraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KHUCIOT U LIEJIOYEH;

U3YyYEHHE B3aUMOJCHCTBHUS KHCIOT C METaJUIaMH, OKCHUJAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

UCCIIeI0BaHne aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pEelIeHHEe  DKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHECHUIN;

pelIeHre  AKCIEPUMEHTANIBHBIX  337ad4 1O TeMe  «DJNEeKTPOJUTHYECKAs
JTUCCOITALINSY,;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelne HemeTamuibl U UX
COCTUHEHUSDY;

pEILIEHHE SKCIEPUMEHTAIBHBIX 3aady 1o TeMme «BaxHeliine MeTauibl U HX
COEIUHEHUSDY;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xJopua-, Opomua-, uomua-, cyibdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IIUHKa;

YyMEHHUE TIPEACTABIATh pPE3yJbTaThl AKCIEpUMEHTa B (GoOpMe BBIBOJIOB,
JTI0Ka3aTeIbCTB, rpa)uKOB U TAOJUI] U BBISBIATH SMIUPUIECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUJIaMd O€30MaCHOTO OOpaIlleHHs ¢ BEUIECTBAMHU, UCIOJIb3yEMbIMU
B MTOBCETHEBHOM JKM3HU, a TAK)KE MPaBUIIAMU TTOBEACHUS B IEJISIX COCPEKEHUS 310POBBS
1 OKpYXKaIOIIeH MPHPOIHON Cpeibl, MOHMMaHHWE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
’KUBBIC OPTaHU3MBI OINPEJCIICHHBIX BEIIECTB, a TAaKXE CIOCOOOB YMEHBIICHUS U
MPEAOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE 3HAYEHUS >KUPOB, OEJIKOB,
YIJIEBOJIOB JIJI1 OPTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XUMHUYECKON TIpPaMOTHOCTH, BKIIIOYAKOLIEH yMEHUE
MPaBUJILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuayibl (B TOM YHCIE,
MUHEPAJIbHBIC yJIOOPEHUs, METAUIbl M CIUIABbI, MPOIYKTHI MEPepabOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIbCKOM
XO034MCTBE, HA TPOU3BOJCTBE;, YMEHHUE TMPUBOAUTHL TMPUMEPHl MPABUIHLHOIO
MCIIOJIb30BaHMUS U3YUYCHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMHU, MPOUCXOMSIIMMU B MaKpO- U MHUKPOMHPE, OOBSICHSITH
MPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHUE WHTETPUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMU JAPYTUX yU4EOHBIX MPEAMETOB C TOMOIIBIO TIEarora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU HA JOCTUKEHUAX XUMUYECKOU
HAyK{; HaJIMYME OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
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(HayyHO-TIONYJISIpHAs JIUTEpATypa, CJIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
ONOPOM Ha AJITOPUTM: YMEHUE OOBEKTHUBHO OLICHMBATh MH(OPMALIMIO O BEIECTBAX, UX
[IPEBPALICHUAX U IPAKTUYCCKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYLIMX rofax MO3UIINH, Kak
MIPABUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
10 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEbIAYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHYECKHX [OHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas W MOJIEKyJIspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPULIATEIIBHOCTD ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJacCUu(PUKaluusg peaklHil: peakuud COEAUMHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIIEeHHs], PeaKMU 00OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CJIOM aroMa, aTOMHasi OpOUTAIb, PAIuyC aTOMa,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJspHAs KOBAJCHTHasl CBA3b, MOHHAsI CBS3b, MOH,
KAaTHOH, aHWUOH, PacTBOP, MAaccoBasl JIOJI BElIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNH (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MMPEBPAILLICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POpMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUAX C OMOPOW Ha OMpECCHUs, B TOM
YHUClie CTPYKTYPUPOBAHHBIE; IMPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEeHU 1O (QopMyrnaMm; BUJI XMUMHUYECKOW CBSI3U (KOBAaJICHTHAsT M HWOHHas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XUMUUYECKUX 3HAHUM, Il YCTAHOBJICHMSI B3aMMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepHaAJIOM U MPHU MOJYICHUH HOBBIX 3HAHUM, a TAKXKe MpU paboTe
C UCTOYHHUKAMHU XUMHUYeCKoW wuHbopmarmu. OpHEHTHPOBATHCS B TOHATHUSAX U
OTepupOBaThH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YUCOHBIX 3aTaHHH
U PEIICHUHU PacueTHBIX 3aJlad C OMOPON Ha aNrOpUTM Y4YEOHBIX JECUCTBUN H3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTh 0003Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «llepuogmveckas cucrema
xumuueckux snemeHtoB [[. 1. MengeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee 4YHuciIo
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ANIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOPraHUYeCKHUEe BEIECTBa;
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeraoBoMy 3P (GEKTy, MO0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHECHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUN B Pa3IMYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYK/ICHHUS C IEIarorom;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JIeMEHTa Mo (OpMyJie COECTUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHI 10 YPAaBHEHHIO XMMHUYECKON PEaKkIHH C
OIIOPOU Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON JEATEIBHOCTH — aHaIUu3 U
CHUHTE3, CpaBHEHHUE, OOOOLICHHE, cHUcTeMaTH3alus, KiIacCU(pUKAIus, BbISBICHUE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€M — I M3YyYEHHsI CBOWCTB BEIIECTB M XWMHUYECKHX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HaOIIOJICHUE, H3MEpEHHUE,
MOJIETTUPOBAaHUE, HKCHEPUMEHT *(peajbHbIi M MBICICHHBIN)* 1OA pPYKOBOACTBOM
nejarora,

CJIEI0OBaTh MpPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000OpyZOBaHMEM, a TaKXe€ IMpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSMU T10 BBITIOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB € OMPEACTEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
IIPOBOJIUTH XUMHUYECKHE SKCIEPUMEHTHI 0 PACMO3HABAHHWIO PACTBOPOB WLIEJOYEH WU
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanend, METWIOPAHX U Jp.),
MOJITBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPraHWYECKUX BELIECTB (KaueCTBEHHBIE
pEaKLMK Ha HOHBI) IO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSITHUN: XUMHUYECKUN DIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULATEILHOCT, CTENEHb OKHCIIEHUS, XUMUYECKas peaxiius,
XUMUYECKasl CBSA3b, *TEIUIOBOM 3(PGEKT peakiuu, MOJb*, MOJSIpPHBIH 00BEM, PacTBOP;
AIIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAsT JUCCOLMAIUS, PEaKIIMY HOHHOTO
oOMeHa, KaTalu3aTrop, *XWMHUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMBIC
peakiuu™, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTAHOBJIICHHE, aJUIOTpOmnusi, amMQpOTepHOCTh, XUMHYECKas CBS3b
(KOBaJIeHTHAsl, HWOHHAS, METAJUIMYECKas), KPUCTAUIMYECKas pemeTKa, *KOppo3ust
METAJJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (ITJ1K) Bemectsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHHA (cM. M. 1) H

23



MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKM M CUMBOJBI JUIsl (PUKCALIMKM PpPE3yJIbTAaTOB HAOJIOICHUMA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPABHEHUM XUMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
yclioBuid 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
Ta0IuIe PACTBOPUMOCTU KHUCIIOT, OCHOBAHUM M COJI€H B BOJIE /JIsl BHIIIOJIHEHUS 3a/1aHUM.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C ONTOPO Ha ONPEEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3M (KOBAJEHTHAs, HWOHHAs, METaJUIMUecKas) B HEOPTraHUYECKUX
COCIMHCHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMyre; XapakTep Cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHMMAaHME: *OMHUCHIBATH U XapaKTEPU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKOMN
TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsj sipa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpe/esiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBYy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peaKkuuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaKIUiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHMUSI XUMHUYECKHX TMPEBpAIllCHUN TOCiIe MpeABAPUTEIBLHOIO
00CYXKJIeHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCTUHEHHUS, MAaCCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHUHU C
ONIOPOU Ha aJITOPUTM;

CJIeI0OBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM W J1abOpaTOPHBIM
o0opyZ0BaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUAaKa U YTJIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PAcCMO3HABaTh OMNBITHBIM MYTEM XJOPHUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCH]I-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMU MBICTUTEIBHONU JIEATEIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHUE IPUIUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; ECTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHME U KOJWYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)JIOH TE€Mbl y4e€OHOIO INpenMera
«Xumusa» DenepanbHON aJanTUPOBAHHOM OCHOBHOM 00pa30BaTeNIbHOM MporpamMMbl OCHOBHOIO OOIEro oOpa3oBaHUs
00y4Jaromuxcs ¢ 3aJepKKON IMCUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAI0T C COOTBETCTBYIOIIUM pasienoM denepaibHoil
paboueli mporpammsl y4eOHOTro npeamera «XHUMHs» OCHOBHOH 00pa3oBareiabHONW NpPOTrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus. [Ipu stom Opranusanusi BIpaBe caMa BHOCUTh W3MEHEHHUS B COJEpP’KAHUE U paclpeiesieHue yuyeOHOro
Marepuana Mo rogaMm oOydeHus, B MOCIEA0BaTEIbHOCTh U3YUEHHSI TEM U KOJIMYECTBO YAaCOB HA OCBOCHHE Ka)KJOW TEMBI,
OIpENEeNICHUE OPraHn3aluOHHBIX (opM 00yueHus U T.I. OOOCHOBAaHHOCTbH JJAHHBIX U3MEHEHUH ONpeNeNsieTCsl BHIOpaHHBIM
oOpazoBatenbHOM opranuzanuert YMK, uWHANBUAYaTbHBIMU TNCUXO(PU3HMUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyuaromuxcs ¢ 3I1P, crenenbl0 0CBOGHHOCTH UMM YYEOHBIX TEM, PEKOMEHJALUSIMU 10 OTOOPY M aJanTaluu y4eOHOro
MaTepualia o XMMHUH, IPeICTaBIeHHbIMU B [10sICHUTEIBHOM 3anUCKe.

8 KUIIACC

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)

MpumepHble Tembl, OCHOBHOE cofiep}KaHue OCHOBHble BUAbI AeATENbHOCTU
pacKpbiBatoLwmMe AaHHbIM pasaen obyuatowmxca
nporpammol,
M KO/IMYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3yyeHue

Pasznen 1.IlepBonavanbubie xXumudeckue moHsaTus(20 4)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATeIbHOCTH
4eJsioBeKa

(54

[peaMeT xuMuu.* Posib XMMUU B )KU3HU YeJloBeKa. XUMUS B
cucteMe HayK. MeTo/ibl TIO3HAHUS B XUMHUU.*

Tena u BemecTBa. PU3nyecKre CBONCTBA BelLleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
pasgejieHus cMeceil. PUsnyecKkre U XUMUYeCKHe fBJIEHUS.
[Ipu3Haku U ycl10BHA NPOTEKaHUSA XUMHUYECKHUX PeaKIU.
3HAKOMCTBO € IpaBU/JIaMH 6e30MacHOCTH U IpUéMaMH paboThl B
XMMH4YeCKOH JJabopaTOpHUH.

JleMoOHCTpauuu

1. JlabopaTopHOe 060pyAOBaHUeE.

2. Paziin4Hble BUABI XUMUYECKOHN MOCYIbI.

3. 06pasLbl BEleCTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuUIbTpOBaHME, BEIIAPUBAHUE,
JUCTULIALMSA, XpoMaTorpadus).

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopamopHbwie onvimbl:

OnucaHue GpU3NYECKUX CBOWCTB BELIECTB.

PaspgesieHre cMecH C MOMOIIbI0 MarH|Ta.

IIpakmuyueckue pabombl:

Ne 1. JlabopaTopHOoe 060py/I0BaHUE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMUYECKOH J1a6opaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW Con
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PackpbIBaThb CMbIC/ U3y4YaEMBIX MOHSATHH C IOMOIIbIO TTeJjarora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U MHU3HHU Y€JIOBEKA, €€ CBSA3b C APYTUMH
HayKaMH.

Passin4yaTh YMCTbIE BelleCTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPO Ha onpeJiesIeHHs.

OnpefiessTh NPU3HAKU XUMUYECKUX PeaKIMH U YCI0BUA UX IPOTEKaHU.

CrnesoBaThb NpaBUJ/IaM [10/1b30BAHUSA XUMUYECKOH NOCY0H 1 J1IaG0paTOPHBIM
o60py/l0BaHUEM, A TAaKXKe IpaBUJIaM 06pallleHUs C XUMUYeCKHUMH Bellle-CTBAaMHU
B COOTBETCTBUH C MHCTPYKLUSAMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[l1aHMpoBaTh U NPOBOAUTb XUMHYECKUH 3KCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKUX CBOMCTB BeLeCTB, CIOCOG0B pa3/iesieHus: cMecel
BeleCTB [0/ PyKOBOACTBOM Ilefiarora ¢ o6CyskJieHueM IJIaHa paboThl.

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEIbCKOH JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJlep’KaHus, ClIpaBOYHbIe MaTepHaJlbl, pecypchl MHTepHeTa oz
PYKOBO/ACTBOM Ileiarora.

BoicTparBaTh pa3BépHyThbIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUMHBIN annapaTt Kypca XUMUH



Tema 2. BemecTBa
U XUMUYEeCKHe peaKIum
(154)

AToMBI U MoJIeKYJIbl. XUMUY€ECKHE 3/IeMEeHTbI. 3HaKU (CUMBOJIbI)
XUMUYECKUX 3/1eMEHTOB. [IpOCThIe U CJI0XKHbIE BELLIECTBA.
ATOMHO-MOJIEKYJIIDHOE YY€eHHe.

Xumuyeckas ¢opmyia. BaleHTHOCTb aTOMOB XUMHUYECKUX
3/1eMeHTOB. *3aK0H IOCTOSIHCTBA COCTABa BellecTB.*
OTHocHTe/IbHas aTOMHasA Macca. OTHOCHTe/IbHas MOJIEKYJ IIpHAs
Macca. MaccoBas [10J151 XHMU4YECKOI'0 3IeMeHTa B COe/IMHEHUH.
dusnyeckre U XUMUYECKHe ABJeHUA. XUMUYecKas peakIus.
[Ipy3HAKH U yCJI0BUA IPOTEKAaHUA XUMUYECKUX PeaKLuH.
XrMu4ecKkue ypaBHEHHUS.

THIbI XUMUYECKUX PeaKkLMi (coeiMHEHUs, pa3JIOXKeHHU,
3aMelleHHs1, 06MeHa).

3aKOH COXpaHEeHMs MacChl BELIECTB.

*M. B. JIoMOHOCOB — y4Y&HBIA-IHIIUKIIONEUCT.*

AemoHcTpauumn

dusuyeckyre sBaAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUe U
KOH/JIeHCALUs BOJbI U T. [1.).

Xumuryeckue siBJeHUs (TOpeHre CBeYH, pa3/ioKeH e caxapa,
B3aUMOJIEUCTBHE CEPHOU KUCJIOTHI C XJIOPUI0OM Oapus,
pasJyiokeHue rugpokcuaa meau(ll), B3aumogeiicTBue xeesa ¢
cepoii, B3aUMO/JIeHCTBHUE KeJie3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WJIIOCTPUPYIOLUH 3aKOH COXpPaHEHHsT MacChl.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

[IprMepsb! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUe
JIbJA).

[IprMepbl XUMHYECKUX SIBJIEHUH (TpoKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IeMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB ¥ MOJIEKYJT

MpakTuyeckan pabota Ne3 Mpu3HAKM NPOTEKAHUA XMMUYECKUX
peaKkumi

Bobruuciaenus

— OTHOCHUTEJIbHOUM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MacCcoOBOH J[0JTM XUMUYECKOT0 3JIeMeHTa 1o popmyJie
CcoeJMHEeHHH.

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuu
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMA) A1 U3yYeHHUs
BelleCTB U XMMHUYECKUX PeaKLMi ¢ ONOpoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX TIOHATHH U 3aKOHOB U IPUMEHSTh 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BeleCTB U UX IPeBpallleHUH ¢ 0II0poi Ha IJIaH U
KJ/II04YeBble CJI0Ba.

PassimuyaTh du3nyecKre U XUMUYECKHE ABJI€HUS, 06bACHATD UX CYLHOCTb C TOUKH
3peHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHs C OTIOPOH Ha ONpeJie/IeHUs U CXEMBIL.

OnpefiessITh NPU3HAKU XUMUYECKUX PEaKLUH, yCIOBUA UX IPOTEKAHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX SABJIEHUH C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOr'0 YY€HHUsI C UCNI0/Ib30BAaHUEM BU3YabHOH ONOPBI.

KnaccudunypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/Y U COCTABY pearupyrouiux 1
06pa3yroLIMXCcs BEIleCTB) C ONIOPOH Ha CXEMBIL.

CocTaBasATb GOPMYyJibl GUHAPHBIX BELECTB 10 BaJIEHTHOCTH U ONPeJe/IsATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
JeUCTBUM.

PacctaBiaATh K03$dUILMEHTHI B ypaBHEHHUSX XUMUYECKUX PEaKLUH ¢ onopoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NMpaBU/IaM N0J1b30BAHUS XUMHUECKOH NOCYZ,0H U 1a60paTOPHbIM
060py/J0BaHKEM, A TAKXKE NPABUJIAM 00palleHHUs C Bel[eCTBaMH B COOTBETCTBUH
C MHCTPYKIMSAMH 10 BBIIIOJHEHHUIO JJAG0PAaTOPHBIX XUMHUUECKHX OIBITOB MOZ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHY BLINIOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TONYJISIPHYIO JIMTEPATYPy XMMHUYECKOT0 COZeP>KaHusl, ClIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKoBO/ACTBOM Ilejiarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOi Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaoB, TPaMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Pa3sgeu 2. BaxxHeline npejcTraBuTe/ 1M Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTtue 06 okcnpax

(54

Bo3ayx — cmech rasoB. CocTaB Bo3jyxa.

Kucsiopos — 3/1eMeHT U IPOCTOE Belle-

cTBO. 030H — *ayyIoTponHas MoAuPUKaLUsA KUcaopoaa.®
Haxoxx/eHre Kuci0posa B pupose, Gu3nyecKrue U XUMUYECKHe
CBOWCTBA (peakL 1y OKUC/IeHHUs], FopeHHe). Y CI0BUsA
BO3HMKHOBEHHS U IIpeKpalieHus ropeHus. [lonsaTue

00 oKcHaax.

*Crioco6bl OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npomelnieHHocTH.* [[pumeHeHue kucaopoga. Kpyrosopor
KHCJIOPOJia B IPUPOJE.

*TenoBo# 3pHeKT XUMUYECKOH peaKIuu, IOHSITHE O
TepPMOXMMHUYECKOM ypaBHEHHUH, IK30*- U IHZ0TEPMHUYECKUX
peakuusx.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero npeAoTBpalleHus. YCuaeHne IapHUKOBOI0
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

AemoHcTpauumn

BzaumogeiictBue pocdopa, cepsl U xese3a ¢ KUCIA0POA0M
(BO3MOXHO MCMOJIb30BAaHKUE BU/IE0O0TMBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3/YXeE.
OnbITHI, IEMOHCTPUPYIOLIYE YCIOBUSI BOSHUKHOBEHUS U
NpeKpaleH s FOPeHUs.

Nab6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIY OMNBIT:

O3HakoMJieHUe ¢ 06pasLaMu OKCHAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosriyqyeHue KUCJI0POAQ, U3yYEHHE ero CBOKCTB.

Boruuciienust
— MOJIEKYJISIPHOU Macchl KUCJI0pO/ia M 030Ha Ha OCHOBAaHUU
aTOMHOM Macchl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLlleCTB U UX NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNuchb
COCTaB BO3/lyxa, pu3NYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero INoJiy4yeHus, IpYMeHeHHe U 3HaueHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusambs peakyuu 20peHus U Med1eHH020 OKUC/AeHUs C TPeiBapUTeIbHbIM
obcyx/JieHueM apaMeTpOB CPaBHEHMUS.

Co6upaTh NpuUGOPHI AJIs NOJyYeHUs KUCA0poaa (BbITECHEHUEM BOJIbl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM IYTEM KUCJIOPOJ, IO/ KOHTPOJIEM Ilefarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY AJ1s1 COCTaBJIeHHsI GOPMY.JI BEIL|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYECKHUX PeaKLUH ¢ yJacTHeM KUCI0poAa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrefoBaTh NpaBu/aM 6e30MacHoOM paboThl B 1a60paTOPUU NPH UCIIOJIb30BAaHUU
XMMHYECKOH NOCy1bl M 060PYy10BaHUs 110/, KOHTPOJIEM [1e[jarora, a Takxe
NpaBUJIaM 00pallleHHs] C TOPIOYMMHU BeLeCTBAMH B GBITY.

[l1aHMpOBATh U OCYLIECTB/IATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIePUMEHTHI,
NPOBOAUTH HAGJIIOIeHNUS, Zie/1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOJACTBOM Iejarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpymie.

HMcnonb3oBaTh NpH BLINOJHEHUH y4eOHBIX 3aJJaHUH U B Ipoliecce
HCCJIel0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISIPHYIO JJUTepaTypy
XMMHUYECKOT0 COJiep>KaHUs, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iejarora.

BricTpanBaTh pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpPMAIUIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IIoHATHE 0 KMCJI0TAX U COJIAX

(54

Tema 5. KotnyecTBeHHBIE
OTHOIIIEHHUA B XUMHUH

(44)

Bonopoa — asiemMeHT U npocToe BellecTBO. HaxoxaeHue B
npupo/ie, dusnyecKkre U XMMHUYECKHUE CBOUCTBA (Ha MpUMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJlaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHHe, *croco6bl moTydyeHus.*

[ToHATHE 0 KUC/IOTAX U COJSAX.

[AemoHcTpauum

[osryyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
l'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom Meau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHyeckas pabora:

Ne 5. [TosryyeHMe BOJOPOAa, U3yYEeHHE ero CBONCTB.

Boruuciaenust
— MOJIEKYJIIPHOU MacChl BEIeCTBA HA OCHOBAHUH aTOMHOU
MacChbl XUMHUYECKUX 3JIEMEHTOB

KosnuecTtBo BewectBa. Mosib. MosisipHas Macca. 3akoH
ABorazapo. MosisspHbIi 065EM ra30B. PacyéThl M0 XUMUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJUIECTBOM 1 MOJIb.

Borunciennst

— 00'b€Ma, KOJIMYEeCTBA BelleCTBa rasa [0 ero U3BeCTHOMY
KOJIMYEeCTBY BeLeCTBa UJIU 00bEMY;

— 00'bEMOB ra3oB 10 YpaBHEHHUIO peaKLUU Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOILIEHHUH ra30B
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPHUMEHATDb 3TU NOHATHUA NIPHU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
Croco0bl ero NnoJyyeHus1, NpUMeHeHH e C ONIOPOM Ha IJIaH, KPaTKYIo 3aIUCh,
cxemy.

Co6upaTb NpubOp A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yabHON
OTIOpBI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI1 COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMi ¢ y4acTHeM BOJ0POJaA C
OTIOpOH Ha aJITOPUTM.

CnepoBaThb npaBusiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPHU UCTI0/Ib30BAHUU
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Te/iarora., a Takxe
npaBuJaM 06palleHHs C FOPIOYMMHU BelleCTBaMU B ObITY

[lnaHUpOBaTh M OCYLIECTBJAATh Ha NPAKTHKE XUMUYECKHe SKCITepUMEHTBI,
NPOBOJUTH HAGJII0/I€HUS, [Ie/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepHUMEHTA MO/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>KieHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIU1Ie.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIie.

HJIaHI/IpOBaTb N OCYLIECTBJIATb HA NPAKTHKE XUMHUYE€CKHE 3KCIIEPUMEHTHI,
MMPOBOAUTH Ha6n}o/:[e1-n/m, AeJIaTb BbIBOABI 110 pe3y/ibTaTaM 3KCIIEpHUMEHTaA.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnme

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPHUMEHATDb 3TU INIOHATHS, A TAKXKe
H3y4Y€HHbI€ 3aKOHbI U TEOPUHU IJId pellleHUud paC‘{éTHbIX 3a4a4 C IOMOLIbIO
nejiarora.

BbIYMCIATH MOJISIPHYIO MaccCy BellecTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BElleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB HJIH TPOAYKTOB
peaxIuu.

BoicTpanBaTh pa3sBépHyThle NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 yueGHUKA U CIPAaBOYHbIX MAaTePUAJIOB, TPAMOTHO UCIOJIb30BaTh
M3y4eHHbIW MOHATUMHBIN annapaT Kypca XMMHH C TOMOILbIO NTeJlarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3HUYeCKUe CBOMCTBA
BOJbl. *AHA/IN3 U CHHTE3 — MeTO/ibl U3yYeHUs coCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOZbI

(pasJioxeHMe, peaKI My C HATPUEM, OKCH/IOM KaJIbLiUsl, OKCHJIOM
cepnl V.

CocTaB ocHOBaHMH. [loHATHE 06 HHUKATOpAX.

*Boja kak pacTBopuTeb.* PacTBopblL *PacTBopuMOCTb
BelecTB B Boze.*

*HacellieHHbIe U HEHACBILIEHHbIE pacTBOPBL * MaccoBas 014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BOJbI B IpUpo/ie.* 3arpsi3sHeHre NPUPOAHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAaHUE
BH/IeOMaTepPHUaJsIOB).

PacTBopeHUe BeLeCTB C pa3JIMYHON PAaCTBOPUMOCTHIO.
HUccnesoBanue pacTBOPOB KUCJIOT U LIeJI04YeH C TOMOLIbIO
HWH/JIUKaTOPOB.

Na6opatopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpurotoB/ieHHe PacTBOPOB C ONpesie/IEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BeleCTBa.

Borunciennst
— C UCIOJIb30BaHHUEM IOHSATHSI «MaccoBasl J10Jisl BellleCTBa B
pactBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ TOMOlbIo NeJjarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/bI, €€ pOJIb Kak
pacTBOpHUTeJIA B IPUPO/HBIX IPOLECCAX C ONOPOM Ha IJIaH U CXeMy.

CocTaB/IITh ypaBHEHHUS XMMHUUECKUX PeaKL Ui C y9acTHeM BOZbl C OTIOPOH Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsI3HeHHs NocJje NpeABapUTeNbHOT0 CTPYKTYPUPOBAHUSA MaTepHaa.

[I1aHMpOBATE M OCYLIECTB/IATh Ha MPAaKTHUKe XUMHUYeCKHe IKCIIepUMEHTHI,
POBOAUTH HAGJIIOI€HHUS, [ie1aTh Bbl-

BO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM MeJarora, ¢
HCI0JIb30BaHUEM KJIUIIIE.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCIIO0/Ib30BAHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IeAarora.

[IpoBOANTE BBIYMCIEHHS C IPUMEHEHHEM MTOHATHUS «MaccoBas J10J14 BellleCTBa B
pacTBope» ¢ onopoil Ha GOpPMyJIbIL.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce
HcC/el0BaTebCKOH e TeIbHOCTH HAyYHO-MONYJIAPHYIO0 IUTepaTypy
XMMHUYECKOI0 COZlep>KaHHUA, ClIpaBOYHbIe MaTepHaslbl, pecypchl MHTEepHeTa
110/, pyKOBOZ,CTBOM Ilefarora.

BoicTparBaTh pa3BépHyThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJOB, TPAMOTHO
KCII0/1b30BaTh U3y4EeHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH IOCJIe
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUS MaTepHuasa



Tema 7. OCHOBHBIE KJIACChI
HeOopraHu4ecKux
coeJUHEHU

(1149)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

OkcuApl: cocTaB, kaaccubukanus (0CHOBHbIE, KUCJIOTHBIE,
*amdoTepHble, Hecoseobpasyolie Ha IpUMepe OKCUa
yriepoaa |l n okenga asorta ll, HoMmenksarypa. [loayueHue*
OKCH/JIOB (B3aumogencTamne ¢ BOA0N, KNCOTaMM, LEenodamu).
OcHOBaHHUs: cOCTaB, KJaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHHUs), HOMEHKJIATYpa.

KucnoTsl: cocTas, kiaccudukans, HOMEHKIATYpa, GU3nUecKue
Y XMMHUYEeCKHe CBOWCTBA (B3aUMO/JEHCTBHE C OCHOBHBIMH
OKCH/IaMU COJISIMHU Ha IPUMepe COJISTHON U CEpHOU KUCIOT),
*crnoco6bl nosydeHus.* PsiJ akTHBHOCTH METAJJIOB.

Couu (cpeiHUEe): HOMEHKJIATYPa, *Croco6bl oTydYeHus*,
B3aUMO/IeHCTBUE coJIel € MeTa/l/IaMH, KUC/I0TaMH, Liies104aMu U
COJISIMM.

['eHeTHYecKasi CBSI3b MEX/y KJIaCCaMU HEOPraHUY€eCKUX
coefrHeHUH. ['eHeTH4eckue pazaepl [loHATHE 06 aMPOTEPHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aTlIlOMUHUs. XHMUYeCcK1e
CBOMCTBA - B3aUMO/IeICTBYE C KUCJOTAMU U l1e1049aMHU.
PassioxkeHne npy HarpeBaHUM.

JAemoHcTpauum

06pasLbl HEOPraHUYECKHX BelleCTB Pa3JIMYHBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUZ,0M
menu(II).

Peakuus HeHTpasu3aLuu.

BrITecHeHHe 0JHOTO MeTasljia APYTUM U3 pacTBOpa COJIU.

Na6opaTopHble U NpaKTUYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3anMoelicTBHE KUCJIOT C METa/lJlaMU.

[TonyyeHue HepaCTBOPUMbBIX OCHOBaHUH.

B3auMogelicTBUe HePaCTBOPUMBIX OCHOBAaHUM € KUCJIOTAMMU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelteHre 3KCllepMMeHTaJbHBIX 33/1a4 10 TeMe «OCHOBHbIe
KJIacCbl HEOPTaHUYECKUX COeJUHEHU».

Bopruucjaenust
— M0 YPaBHEHUSIM XMMUYECKUX PeaKLuit

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNS.

CocraBnenne GopMya OCHOBHBIX KJIACCOB HEOPraHUIECKHX COSTUHEHUH U Ha3bIBaHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpE/IeNICHNS U TaOJINIIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI M TaOJIHIy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COEIUHEHHUIN M0 pyKOBOACTBOM Iearora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIECTB, K KOTOPBIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I'eHeTuuecKasi B3auMOCBS3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHUIT» 0]l PYKOBOACTBOM IleJjarora.

CocraBieHre MOJIEKYJIIPHBIX YPaBHEHUH peakLuil, WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOYYeHUsl BEIIECTB U3YUCHHBIX KJIACCOB,
TPYIII, a TAKXKE MTOATBEPKJAIOMNX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTIOpOii Ha BEpOAJbHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPAaBHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyIonX BEIECTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IIPOIYKTOB PEaKIUH 110
AITOPUTMY.

[InanupoBaHue 1 OCYIIECTBICHUE HA IPAKTUKE XUMUYECKOT0 IKCIIEPUMEHTA U
HaOIIOAEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE ¢ MOMOIIBIO MEJarora U BBITOIHEHHE MTPaBHII Oe3011acHON paboTHI B
71a00paTOPHUH TPH HCHOIB30BAHUH XUMHIECKOH MOCY/BI B 000pyIOBaHNS.
Hcrnonb3oBaHue NMpy BHIMOJIHEHWH yYeOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKOM IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepXKaHHs, CIIPaBOYHbBIE MaTepHallbl, pecypchl VIHTepHeTa, ocyliecTBICHUE BBIOOpa
MO PyKOBOJCTBOM I€/1arora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(OPMAIHIO U3 yIeOHHKA 1 CIIPAaBOYHBIX MAaTePHAIIOB, TPaMOTHOE HCIIOIb30BaHHE
M3YYEHHOTO ITOHATHIHHOTO aImapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, aITOPUTMA.

Paszpen 3. [lepunoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. U. MeHaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 )
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Tema 8. MeprogMyecKnin 3aKoH U
MNepuopuyeckan cuctema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[IepBble NONBITKY KJacCUPUKALUU XUMUYECKUX 3/IEMEHTOB.
[ToHsITHE O rpynnax CXOAHbIX 3J1eMeHTOB (1leJI0YHbIEe U
11{eJIOYHO3eMeJIbHbIe MeTaJlJlbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJIeMeHTb], KOTOpble 06Pa3yoT

aM¢oTepHbIe OKCUABI U THIPOKCUABL*

[lepnoanyeckuit 3akoH u [leproaun-4eckas cucreMa
XUMHU4YecKux 3seMeHTOB /l. . MeHnpesieeBa. [lepuopl, rpynmnel,
noArpymnnbl. Pu3ndecKuid CMbIC/ NOPSAAKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TPYMIIbL.

CtpoeHue aToMOB. CocTaB aTOMHBIX Azep. *M3oTonbL.*
JnekTpoHbl. CTpoeHHe 3/IEKTPOHHBIX 060/104€K aTOMOB IepPBbIX
20 xuMHYecKHUx 31eMeHTOB [leproguyecKoi cucTeMbl

. U. MeHngeseeBa.

XapaKTepHCTHKA XUMHUYECKOT0 3JIEMEHTA O ero MOJIOKEHHUIO B
[Tepuopudeckoit cucreMme /I. U. MeHzeseeBa.
*3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB 3JIEMEHTOB MaJlbIX
[epUO0B Y IVIaBHBIX IOArPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsiaikoBOro) HOMeEpa.*

*3HaveHue [lepruoandeckoro 3akoHa u [lepuoagnyeckoi
CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB AJId paBBI/ITI/IH HayKI/I u
npakTuku. [I. U. MeHeseeB — y4éHBIH, IeJjaror U rpakJjaHuH.*

AemoHcTpauumn

KopoTkonepuosHas U AJMHHONIEPUOUHASA GOPMBI
[TepyoauyecKoi CUCTEMBI XUMUYECKHUX 3/IEMEHTOB

. U. MeHnpgeseeBa.

O3HakoMJieHHe C 06pa3liaMy METAJIJIOB U HEMETAJIJIOB.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlaGopaTOpHBIH OMBIT:

B3saumogeiicTBre ruipoKcU/a IMHKA C paCTBOPaMHU KHUCJIOT U
nes04yei
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PackpbIBaTh CMBIC/I IEPHOJUYECKOTO 3aKOHA 0] PyKOBO/CTBOM IleJjarora.

[ToHuMaTh cylecTBOBaHHE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKEeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBA3b MeX/y MOJ0KeHHUEeM 3JIeMeHTa B IepUOJANYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CcoCTaB U 3apsjA A4pa, 00lee YUC/I0 3JIEKTPOHOB U
pacrnpefie/ieHHe X 110 3JIeKTPOHHBIM CJ105IM) 110 06pasLy.

[IporHosupoBaTh XapaKTep U3MeHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam 4 nepuogam I[lepuondeckoi cucTeMbl C TOMOLLBIO NTearora.
XapaKTepH30BaTb XMMHUYECKHeE 3JIeMEeHThI IepBbIX TPEX MepUOA0B, KajIus,
KaJIbLUs 10 UX NoJ10XKeHuIo B [lepuoguueckoii cucreme /I. U. MeHeneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHYeCKOH Nocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

BeicTparBaTh pa3BépHyTble NIMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpMaIMI0 U3 y4ebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIHN annapaT Kypca XUMHUH T0cjIe
CTPYKTYPHUPOBAaHUS MaTepHasia C UCIIOJIb30BaHUEM KJIHILIE.

HWcnosib30BaTh NpU BBIOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUYeCcKuX 3jieMeHTOB /JI. . MeH/iesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coJiel B BOJiE, 3JIEKTPOXUMHUYECKHUH P/ HANPSHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BLINIOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCC/Ie/l0BaTebCKOM 1eTeIbHOCTH HAYYHO-MONYJISIPHYIO JTUTEpaTypy
XUMHUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcsl UHTepHeTa Mmof,
PYKOBO/ICTBOM Ilefiarora



Tema 9. Xumunueckas caasb.
OKkucnautenbHo-
BOCCTAHOBUTEJ/IbHbIE peaKkuumn

(84)

9 KIIACC

*DJIeKTPOOTPHULIATENbHOCT* aTOMOB XMMUYECKHUX 3J1eMEHTOB.
XuMHyeckasi cBsi3b (MOHHasl, KOBaJIeHTHas OJIIpHas U
KOBaJIeHTHas1 HeloJIApHas).

CTeneHb OKUCJIEHHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peakiuu (OBP). [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIeHUsAA. OKHCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIUTENIBHO-BOCCTAHOBUTE/IbHBIE PEeaKIIMU: TOPEHHe,
peaku M pa3JioKeHUs], COeJMHEHUS

(2 4 B HEem0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX MOHSATHI 10/ PYKOBOACTBOM MejAarora.

OmnpenesisiTb BUJ XUMHUYECKOH CBSI3U B COEAMHEHUH C HCIIOIb30BAHUEM CXEM.

Omnpezie/siTh CTENleHb OKUCIEHUs] XHMUYECKOro 3j1eMeHTa 1o GopMyJie ero
COoeJIMHEHUs C UCTI0JIb30BaHHEM aJITOPHUTMA.

OnpezensiTh 3JIEMEHT (BeLeCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BACHATD CYLHOCTb IPOLECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHUSL.

CocTaBJATb 3JIEKTPOHHBIH GalaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATh YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOpUTMy pa3topa OKUCJIUTENIbHO-BOCCTAHOBUTENBHON peaKLHu.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUN TEKCThI yueGHHIKa Hoce

CTPYKTYpPHUPOBAaHUs MaTepHaJsa, CIpaBOYHbIe MaTepHUasbl (IePUOJUIECKYIO
CUCTEeMY XUMHUUYeCKHUX 3j1eMeHTOB /I. . MeHjesieeBa, Tab 1MLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJIeH B BOJe, 3JIEKTPOXUMHUYECKUHN DA/, HaNpsKeHUH
METaJJIOB).

MpumepHble TEMbI,
pacKpbiBalow e AaHHbI pa3gen
nporpammol,

M KO/INYeCcTBO YacoBs, OTBOAUMOE
Ha UX U3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHble BUAbI AeATEeNbHOCTU
obyuarowmxca

Pa3peu 1. BemecTBo M XMMHYecKue peakuuu (17 1)
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IloBTOpEHUE U yr1yG/1eHHe
3HaHUI OCHOBHBIX pa3/ieJIoB
Kypca 8 Kiacca

(54

[lepuoaunyeckuii 3akoH. [lepuogruyeckas cucTeMa XUMUYECKUX
aneMeHTOB /I. U. MengeneeBa. CTpoeHUe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMeHTOB NePBbIX TPEX
NepUOoZ0B, Kalus, KalbLUs U UX

COeJMHeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEHTOB B
NepruoANIeCKON CUCTeMe U CTPOEHHEeM X aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-poJiHasA M TPUBHAJIbHAA). XUMUYECKHe CBOMCTBa
Bell|eCTB, OTHOCSIMXCS K Pa3/IMYHBbIM KJIacCaM HeOPraHUYeCKUX
COeJIMHEeHUH, UX FreHeTHYecKas CBA3b HeOPraHU4YeCKHX BelleCTB.
CTpoeHHe BellecTBa: BUAbI XMMUYECKOH CBA3U U TUIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOKUCTB BEILECTB OT UX
crpoeHus.*

JleMoOHCTpauuu

1. Mogeu KpUCTaIMYeCKUX pelIéTOK HeOpraHU4eCcKUX BellleCTB.
2. KopoTkonepuoHas v AJIMHHONIEpHUO/IHAsT GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3/IEMEHThI IEPBBIX TPEX IEPUOI0B, KaIUs U
KaJIbLIUS 0 UX NoJIoKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeH/esieeBa ¢
OINOPOY Ha aJITOPUTM.

KiaccuourunpoBaTh 1 Ha3bIBaTh HEOPraHWYEeCKHe BellecTBa U3yYeHHbIX
KJIACCOB C OTMIOPOH Ha CXeMy, TabJIHULY PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
O/ TBEPXAATh CBOMCTBA NpUMepaMU MOJIEKYJISIPHBIX YpaBHEHUH
XMMHYECKHUX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUUECKOH CBSA3U U TUI KPUCTAIJIMYECKON pelIéTKU
BellleCTBa C OIIOPOM Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS NOC/Ie
npeJBapUTeNbHOTO pa3bopa.

BricTpauBaTh pa3BépHyTble NHUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
nHdopManuIo U3 yueGHUKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbI NOHATUNHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B poLiecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-OMYJISPHYIO JIUTEPATYPY
XMMHUYECKOI0 COZiep>KaHus, CipaBOYHble MaTepuaJibl, pecypcol MHTepHeTa
110/ PYKOBO/ZCTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui

(44)

Knaccndukanus xMMUdecKux peaKkijui 10 pa3JIMYHbIM IPU3HaKaM
(o yKcIy ¥ cocTaBy y4acCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BOMY 3pPeKTY, 10 U3BMEHEHUIO CTENEHEN OKUCIEHUS
XMUMHUYECKHUX 3JIEMEHTOB, [10 06PaTUMOCTH, 110 Y4aCTHIO
KaTajii3aropa).®

*JK30- U IHA0TEPMHUYECKHE pPeaKI[MH, TEPMOXUMHYECKHe
ypaBHeHus. [loHATHE 0 CKOPOCTU XMMUYeCKOoU peakuuu. [lonaTue o
rOMOTeHHBIX U TeTepOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKHX peaKLuax. [IoHsTHe 0 XUMUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMHUYECKOH
peakIyy ¥ MoJI0KeHHe XUMHUYeCKOro paBHOBecHs.*
OKUCJIUTEbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IeKTPOHHBIN
6a/laHC OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON PEaKINH).

JleMoOHCTpauuu

1. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOH PEAKLIUU OT Pa3IUYHBIX
dakTopOB.

2. Bo3pelicTBHe KaTaM3aTOpa Ha CKOPOCTh XUMHUYECKOH peaKLHH.
3. [IpuMepbl HEOOGPATUMBIX U 06PATHUMBIX peaKLU.

4. CMelieHHEe PaBHOBECHS XUMHUYeCKOH pPeaKIHH.

BoeruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/JIYKTOB 110 YPaBHEHUSIM XUMUUYECKUX PeaKIUH

PackpbIBaThb CMBICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BeLeCTB U UX NpeBpallleHU.

KnaccuduruyupoBaTh XMMUYeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUY€ECKOH PeaKIMH OT Pa3TUIHBIX
baKTOpOB MO/ PyKOBOACTBOM YIUTEIS.

[IporHo3supoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHX NTpeBpallieHUH B
Pa3/IMYHBIX YCIO0BUSX IOC/IEe IPe/BapUTEIbHON PaGOTHL

OnpefieniiTb OKUCJAUTE/b U BOocCTaHOBUTeb B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OOPOX Ha
nHdopMaIuio U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anlapaT Kypca XMMUHU 10cJ1e
npeJBapUTebHOTO CTPYKTYPUPOBAaHUSA MaTepHaa.

Hcnosnb3oBaTh NpH BbIITOJIHEHUH y4e6OHbIX 3alaHUH U B IIpoliecce

HCCJIEel0BATENbCKOH JIeTENIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
H0oCJle KOHCYJIbTAlMY C IelaroroM.
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Tema 2. JJIeKTpOoIMTUYECKaA
Aucconyanusa. XuMu4yeckue
peakuMHy B pacTBOpax

(84)

Teopust 3/IeKTPOJUTHUIECKOU JUCCOLUALIUU. DTEKTPOJIUTHI U
HEe3JIEKTPOIUThL. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLUALUU
BelleCTB C pa3/IMYHbIMH BUIaMH XUMUYeCKOH cBA3U. CTeleHb
Jucconuanyuu.* CuibHble U c1abble 3J1eKTPOJIUTBI.

Peakuuy MoHHOro 06MeHa, YC/I0BUA UX NpoTeKaHHUsA. MoHHbIe
YPaBHEHUS pPeaKIHil.

XuMHU4yeckre CBOMCTBA KUC/IOT, OCHOBAaHUH U COJlel B CBeTe
HpeJCTaBJeHUH 006 3JIEKTPOJIMTHYECKON Jucconanuu. Cpeaa
pactBopa. [loHsATHe 0 ruApo/IM3e cosel.

KauyecTBeHHbIe peaKLIMH Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ;, H03U[-, CyabdaT-, KapboHAT-,
cunrkaT-pocdar- aHMOHBL, THPOKCH/-MOHBI KaTHOHBI aMMOHUS,
MarHus, Kajbliys, aJIOMUHU, X)KeJjle3a 2+, 3+, [UHKA,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX..

JeMoOHCTpauumn

JeKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, WITIOCTPUPYIOLIE IPU3HAKY IPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUI0 Cpeibl B pacTBOpax coJsiel (xaopuaa
HaTpus, KapboHaTa HATPHsl, XJIOPHU/A [IUHKA).

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThbl

JlabopaTOpHBIN OMNBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPax 3J1€KTPOJIUTOB:
cyabdara meau(Il)

U 1EJ104HM, Kap6oHaTa HaTPHUS U COISTHOM KUC/IOTBI, peaKL{Ust

HeﬁTpaJ’IHSaL{HH MexAy ruiJpoKCU0M KaJlud U COJITHOM KHUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKciepuMeHTa/IbHBIX 33/ja4 110 TEME.,

BoeruucieHust
— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

PacKpbIBaTh CMbIC/I U3yYaeMbIX IIOHSATHH, a TAKXKE CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOU IUCCOI[MALIMU C OTIOPOY Ha CXEMBI.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PAaCTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATb ypaBHEHUS JUCCOLMALMU KUCJIOT, LiesIo4el U CoJleH, oHbIe
U COKpaLléHHble HOHHbIE YPaBHEHUA XUMUYECKHUX PEAKIIUA HOHHOTO
o6MeHa.

[I1aHUpPOBATD U OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJAUTD HAGJII0/JeHUS, ieJIaTh BBIBO/IBI 10 pe3yJ/IbTaTaM SKCIIepUMeHTa
1oCJle Ipe/iBapUTEIbHOM PaboThl.

CnepoBaThb nNpaBu/iaM 6e30nacHoOi paboThl B 1ab0OpaTOPUU NPU
UCI0JIb30BAaHUH XUMHUYECKOH MOCy/1bl U 060py10BaHUSA 110/, KOHTPOJIEM
nejarora.

[Tpou3BOJUTDb BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSM.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMUMHUH 110csIe
npe/BapUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaIa.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
1ocJie KOHCY/IbTallMU C IearoroM.

Paspe 2. HemeTa/L1bl M UX coeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKAa XUMHUYECKHX
3sieMeHTOB VIIA-rpynnsl.
lT'asioreHsl

(44)

0611125 XapaKTepPUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /Il HUX CTENIEHU
okucieHus. CTpoeHHe U PU3NYECKHE CBOMCTBA NPOCTbIX

BelllecTB — raJjoreHoB. XMMHYeCKHe CBOMCTBa Ha MpUMepe xJlopa
(B3auMogeicTBHE C MeTa/lIaMH, HeMeTasllaMu (BOZOpPOJIOM U
KucaopogoM),*uenoyamu*). Xsoposogoposa. CossiHast KUCJIOTa,
XMMHYeCKHe CBOHWCTBA, *nosyyeHre®, npumeHeHue. KauecTBeHHbIe
peaKIMM Ha raJIoreHU/i-MoHBIL. */lelicTBHE XJIOpa U XJI0POBOAOPOJA
Ha OpraHM3M 4YeJioBeKa.* BaxkHel1Me XJI0puAbl U MX HAX0X/AeHHe B
npUpoJe.

JleMoOHCTpauuu
BnaeomaTepuanbl: raJioreHbl U UX COeJUHEHHUA.
06pa3sibl XJI0PU/IOB.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHue COITHON KHUCIOThI, U3y4eHUe e€ CBOMCTB.

BbluucieHust
10 YpaBHEHUAM XMMHUY€ECKHX peaKL Uil

OOBACHATDH 06LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJIJIOB U UX
coeZIMHEHUH B Mpe/ie/iax MaJlbIX IEPHUO/IOB U IJIaBHBIX OATPYIIIT
[leprouiecKkol CHCTEMbI XUMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS HX
aTOMOB C UCII0/Ib30BaHHUEM CXEMBI.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHEe CBOMCTBA IPOCTHIX BELIECTB
rajoreHoB (Ha MpUMepe XJIOpa) U CJIOXKHBIX BeleCTB (XJI0pOBOAOPOAA,
XJIOpUJA HAaTPHS), CIOCOOBI UX MOJIy4eHUs], IPUMEeHEeHNe U 3HaYeHHe B
NpUPO/Jie Y )KU3HU YesI0BeKa I10C/le CTPYKTYPUPOBaHUs MaTepHaJa.

OnpeznensiTb raJoreHU/i-MOHBI B PACTBOPE C UCIO0JIb30BAaHUEM TaGIUIbI
"XapakTepHble peaKU1 HAa aHUOHBI".

[l1aHUpOBATh M OCYIECTBJATD HA MPAKTHKE XUMUYECKHe 3KCIIEPUMEHTHI,
MPOBOJAUTH HAGJIIOIeHNs], ZIeJIaTh BbIBOZbI 110 PE3y/IbTAaTaM 3KCIIEPUMEHTa
M0CJIe IPeJiBapUTEbHOM PaboThL

Tema 4. O6mas
XapaKTepUCTHKA XUMHYeCKHX
aseMmeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepucTHUKa 3J1eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE JJIs1 HUX CTeNeHH
okucneHus. CTpoeHre U pU3NYECKHE CBOMCTBA NPOCTBIX

BeLeCTB — KUCJI0PO/A U Cepbl.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYECKHe
CBO¥CTBA cephbl. B3auMoelicTBUE ¢ HEMETALIAMH - BOJJOPOJIOM U
KHCJIOPOJIOM, MeTa//IaM1, KOHLIEHTPUPOBAaHHBIMU a30THOU U
cepHO# kucjsoTaMu. CepoBOJIOpOJ, CTpoeHMe, PU3NYECKHE

O6BSICHATD 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYMIIBI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe pasiMycoB B
noArpynnax".

XapakTepu3oBaTbh pU3HYeCcKHe
Y XMMHU4YeCKHe CBOWCTBA IPOCTOTO BEleCTBA CEPhI U €€ coeJUHEHUH
(cepoBomOpPO/a, OKCHUIOB CEPBI, CEPHOU KUCIOTHI, Cy/1b$ATOB), CIOCOOBI UX
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Y XMMHUYECKHe CBOUCTBA (KUCJOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKcHUABI CEphI KaK IPEJCTAaBUTENN KUCIOTHBIX OKCH0B. CepHast
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeACcTaBUTEJIS KJlacca KUCJAOT U *cnenuduyeckue*), npuMeHeHHe.
CepHUCTast KMCJIOTA.

*XHMHYecKe peaKl 1y, Jiexallle B OCHOBE IPOMBIIIIEHHOTO
crnoco6a nosiy4yeHus CEpHOHM KUCIOTHL. ANllapaThl ¥ IpOTeKarLiie B
HUX Ipoliecchl (Ha MpuMepe NPOU3BOACTBA CEPHOM KUCIOTHI).*
CoJiu cepHOM KHMCJIOTBI, Ka4eCTBeHHAs peaKLys Ha cyJibdaT-HOoH.
HaxoxzaeHue ceprl 1 eé coejuHeHUH B npupoze. *Xumudeckoe
3arpsi3HeHHe OKpY»XKarolel cpe/ibl COeIMHEHUSAMH Cepbl
(KHCcIOTHBIE JOXK/H, 3arpsi3HEHNE BO3/[yXa U BOJJ0EMOB), CIIOCOObI
ero npeAoTBpalleHus.*

JeMoOHCTpauumn

Kosnneknuu (BuaeomMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yrsinBaHMe caxapa MOoJ AeiicTBUeM KOHIeHTPUPOBAHHOM CepHOU
KHCJIOTHI.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMBITHI:

O6HapyxeHue cyibpaT-HOHOB.

B3aumogelicTBre pa36aBJeHHON CEPHOMN KUCIOTHI C IUHKOM.
BoluucieHus

M0 ypPaBHEHUSIM XUMHUYECKUX PeaKIUi

MOJIyYeHHUs], IPUMeHEeHHe U 3HaYeHHe B IPUPO/Ie U XKU3HU YeJIOBEKa C
OTOpPOY Ha CXEMY U IJIaH.

OnpenensiTb HaIMYKeE Cy/IbGaT-UOHOB B PaCTBODE.

OOBACHATD CYIIHOCTb 3KOJIOTMYECKHX MTP06JIeM, CBI3aHHBIX C TepepaboTKOH
COeJJMHEeHUH cephl OCJIe CTPYKTYPUPOBAaHUS MaTepHaa.

[l1aHUpOBATD M OCYIIECTBJATh HA MPAKTHKE XUMUYECKHe 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOIeHHs, IeJ1aTh BBIBOABI 110 Pe3yJibTaTaM 3KCIepUMeHTa.

CiienoBaTh NpaBU/IaM 6e30MacHON paboThI B JJAGOPATOPUH NPU
HCI0JIb30BaHUHU XUMHUYECKOU OCY/bl U 060pPYI0BaHUS 0], pyKOBOACTBOM
nejarora.

[Tpou3BOAUTE BEIYMC/IEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBoYyHble MaTepuasbl ([lepuoANYecKyIo CUCTEMY XUMUYECKHX
anemeHTOB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 3JIEKTPOXUMUYECKUH psij HAaNpsXKeHUH
METaJJIOB).

HMcnosib30BaTh MpU BBIOJHEHUU YIEOHBIX 33/IaHUH U B polecce
HCCJIe0BATENbCKOH JlesTeIbHOCTU HAYYHO-MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COJlepKaHusl, CIIPaBOYHble MaTepHaJIbl, pecypchl UHTEpHETA
nocJie KOHCY/IbTallUH C eJarorom
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Tema 5. O6mas
XapaKTepPUCTHKA XUMHY€ECKHX
3jieMeHTOB VA-rpynimbl. A30T,
dochop u ux coeguHeHNs

(74

061as XapakTepucTUKa 3J1eMeHTOB VA-rpynmnbl. 0coO6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTENEHU
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHre B IpUpo/ie, PU3nYecKre U XUMUYeCcKHe
cBoiicTBa. KpyroBsopot asoTa B npupoze.

AmMHuaK, ero ¢pusnyecKrue 1 XMMUYeCKHe CBOMCTBa, NoJydeHre U
npuMeHeHue. CosiM aMMOHHS, UX U3UYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHUe, KayecTBeHHas peaknys Ha MIOHbl aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMUYecKHe cBOMCTBa (061ue
KaK IpeJCTaBUTeIIs KJacca KUCIOT U *cnenuuyeckue™®).
*A3oTHCTas KUCI0TA. Mcnosib30BaHWe HUTPATOB U COJIed aMMOHMSA
B KayeCcTBe MUHEPa/bHbIX y106peHUI.*

XvMu4ecKoe 3arpsi3HeHHe OKpyXKalollei cpefibl cCoe{HHEHUAMHU
a3oTa (KUCI0THBIE LOXK/H, 3arpsi3HEHNEe BO3/1yXa, TOYBbI U
BOJZI0EMOB).

®ocdop, *asnorponHbie Mogupukanuu ochopa*, pusnueckue u
XHUMHUYECKHe CBOMCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GUusndecKre u
XUMHUYEeCKHe CBOUCTBA, *nosydyenue.* *KayecTBeHHas1 peakLus Ha
docdaT-noHbL*

*WUcnosp3oBaHne ¢pocdaToB B KaueCTBe MUHEPAIbHBIX yA00peHU.*
3arpsi3HeHHe NPUPOJIHBIX BOJL0EMOB pochaTamu.

JleMOHCcTpanuu
Kosnneknuu: pocdop u ux coefuHeHUs.
B3saumogeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJbIO0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BzauMoelicTBre cojieil aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMy a30THBIX U $ocPOpHBIX yA06pEeHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMUaKa, U3yuyeHue ero CBONCTB.

BoeruucieHust
[0 ypaBHEHUSIM XMMUYECKHX peaK Ui

OG6BSACHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
azora u pocdopa 1 UX coeAUHEHUH (aMMMaKa, CoJled aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), c1oCOOBI UX NMOJTyYeHUs, TIPUMEHEHNe U 3HaYeHHUe B IpUpoJie
Y XKU3HH YeJI0BeKa C UCN0JIb30BAaHHUEM CXEMBI.

OnpeiessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B paCTBOPE € UCNO/Ib30BAaHUEM
TabsnLbl "XapaKTepHble peakIMy Ha KATUOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpese.

[I1aHUpPOBATD M OCYILECTBJIATh HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIO/IEHHUS, ie/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CnepoBaThb npaBu/iaM 6e30nacHO paboThl B 1aOOPaTOPUU MPH
UCI0JIb30BAaHUH XMMHUYECKOH 1OCy/1bl U 060py10BaHUS.

[Tpou3BOUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnosib30BaTh NpH BBIIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI yieOHUKa,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
aseMeHToB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJIed B BOJie, 3JIEKTPOXUMHUYECKUH Pl HANPsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpHU BbINOJHEHUH Y4eGHBIX 33/laHUH U B ITpoLiecce

HCCJIeI0BATENbCKOH JIeTENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCYJIbTAIMH C [1€/JaroroM

Tema 6. O611asa XapaKTepuc-
THKa XUMHU4YEeCKHMX 3JIEMEHTOB
IVA-rpynnel.

YrJiepoa ¥ KpeMHHMH U MX

Yrjiepo, a/uIoTponHble MOAUPUKALUK TPaduT, aiMas.
B3anmogelcTBre ¢ MeTa/uIaMH, HEMeTaJlJIaMH,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHON KUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nuecKre U XUMHUYECKHe

O6BsICHATD 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
IPYIIbI U UX COeJUHEHUN C yYETOM CTPOEHUSA UX aTOMOB.

XapakTepu3oBaTh PU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELECTB
yIJepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/IO0B YIJ/Iepoa, yTOJIbHON
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coeJUHEeHUs cBoiicTBa. Aacop6uusi. KpyroBopot yryepoja B npupo/e. KHUCJIOTbI, KAPGOHATOB, OKCH/Ia KPEMHHUS, KDEMHHUEBOH KUCJIOTHI,

(84) OkcuApl yriaepoa, ux GUsnyecKkue U XMMUYEeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJy4YeHHUs], TPUMEHEHUE U 3HAYEHUE B IPUPOJE
JleiCTBYE Ha KMBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHE. Y XKU3HHU YeJIOBeKa.
*JKoJiornyeckue nNpobJieMbl, CBA3aHHbIe C OKCHAOM yriaepoaa(IV); OnpefiessiTb KApOOHAT- U CUJIMKAT-
rUnoTe3a r106aJbHOr0 NOTeIJIEHUsS KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdexT.* OOGBACHATD CYIIHOCTb 9KOJIOTMYECKHX MP06JIeM, CBI3aHHbBIX C HAX0XK/eHUeM
YrosibHag KMCJIO0TA U €€ coJy, UX PU3ndecKre U XUMUYeCKHe YTJIEKHCJIOrO ra3a B OKpy»aroliei cpefe.
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIieposa U
KapOOHAT-UOHBL OpraHUYeCKHX BEIeCTB [10/] PYKOBOJCTBOM yYHTeJIA.
*[lepBoHayYaJIbHbIE NOHATHUSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
coeIMHEHUSAX yTJIepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHS. HNPOBOAUTH HAbJII0/IeHU, 1e/1aTh BBIBOABI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE O 6GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPAX, OeJIKax, HocJie NpeJiBapuTebHON paboThl.
yrjieBofiax. MaTepuabHOE eIMHCTBO OPraHUYeCKUX U CnespoBaThb NpaBu/iaM 6e30nacHOi paboThl B 1abOpaTOPUU NPU
HeopraHUYeCKHUX COeJUHEHUN.* MCI0JIb30BAaHUH XMMHUYECKON NOCy1bl U 060PYL0BaHUA.
*Kpemuu#, ero pusudeckre 1 XuMUyecKre CBOMCTBa (Ha mpuMepe Hcnosb30BaTh NP BBINOJHEHUH YYe6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aHUMO/IEHCTBUSA C MeTA/IJIAMU U HEMETaJ/lJIaMu), ToJIydyeHue U cripaBoyHble MaTepuaJbl ([lepHojuyecKyro CUCTEMY XUMHUYECKUX
NpUMeHeHHE B 3JIeEKTpOHUKe.* asieMeHTOB /I. U. MeHiesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoeHeHUsI KpeMHHUS B pupoe. O01ue npecTaBaeHus 06 OCHOBAHUH U COJIEN B BOJIE, 3JIEKTPOXUMUYECKUH Psfl HAMPSXKEHUH
okcuze kpeMHUsA(IV) u kpeMHHeBoMH KucaoTe. CUIMKATEI, UX MeTaJIJIOB) T0CJIe KOHCYJIbTAIUH C [1eJJaroroM.
HCI0JIb30BaHUE B OBITY, MEAUIIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce
BaxkHelilne cTpouTeIbHbIE MaTepHaJbl: KEPAMHUKA, CTEKJIO, HCCJIe[0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
LIeMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
HCI0JIb30BAHUS CTPOUTEbHBIX MaTEPHAJIOB B IOBCEJHEBHOMN nocJie KOHCY/IbTallMU C eJjaroroM.
KU3HU.*
JeMoHCTpanumn
Mopeny KpUCTaIIMYEeCKUX PELIETOK a/1Ma3a, rpaduTa, MOJIEKYJIb
dynnepena.
Ancop611us pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.
BujieomMaTepuasbl: CHJIMKAaTHast TPOMBIIIEHHOCTB.
Mopenn MOJIEKYJ1 OpPraHUY€eCKHX BEILeCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlaGopaTOpPHBI OMBIT:
KayecTBeHHas peaklusl HA KApHOHAT-HOH.
[IpakTH4yeckre paboOTHI:
Ne 11. [Tony4yeHue yrieKUCI0ro ra3a U uU3y4eHue ero CBOMCTB.
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
Ne 12. PemreHue akcnieprMeHTa/IbHBIX 33/a4 110 TeMe «HemeTasibl».
BeryuciieHusa
110 YPaBHEHHUSIM XUMUYECKHX PeaKLH, eCJIu OUH U3 peareHTOB
JlaH B BU/Ie BOJAHOI'0 pacTBOpa C M3BECTHOW MacCOBOM Aj0J1eM.

Paspges 3. MeTasibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOCTBa
MeTaJIOB
(449)

O61ast XapaKTEPUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJIOB Ha
OCHOBaHHUH UX 0JI0XKeHUsI B [lepHOANIECKO CHCTEME XUMUYECKHX
aneMeHTOB /l. . MeHzesieeBa U cTpoeHHUs1 aTOMOB. CTpoeHMe
MeTaJlJI0B. MeTasl/InyecKasi CBsI3b U MeTaslJIMyecKast
KpUCTaJINYecKast peliéTKa. JIeKTPOXUMHUYECKHUH PsLL
HanpshKeHUH MeTas10B. Pu3nyecKue U XMMUYeCKHe CBOHCTBA
MeTasl10B. *0611ye cCrIocoGbI oTyYeHUs MeTalI0B. [IoHATHe 0
KOPPO3UH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aLUTHI OT KOPPO3HH.
CnsiaBbl (CTajb, 4yTYH, AIOPATIOMUHUH, 6POH3a), UX HPUMEHEeHHE B
OBITY ¥ IPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

0O3HakKoMJIeHHEe C 06pa3LaMy METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUCTalJIndeCKUX PELIETOK MeTaJlJIOB.
BuseomaTepuasbl: KOppo3us METAJJIOB.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3laMu CIJIaBOB MeTaJIJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMy MeTaJjljla C KUCJIOTOH OT PUPOABI
MeTasla.

BbruucieHust
— I10 ypaBHEHUSIM XMMUUYECKUX pPeaKLUH, e OJJMH U3 peareHToB
COJIEPKUT IPUMeECH

PackpbIBaTb CMbIC/ U3Y4aEMbIX MOHATHUH U MPUMEHSTD 3TH MOHATHUS IPU
ONMCAaHUU CBOMCTB BEI[eCTB U UX peBpalleHUM.

OO6BACHATDH 06LIME 3AKOHOMEPHOCTH B U3MEHEHUHU CBOVCTB 3J1eMEHTOB-
METAJ/IJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepHu30BaTh CTPOEHHE METAJLJIOB, 001[He GU3NIEeCKHe U XUMUYEeCKHe
CBOMCTBa MeTaJlJIOB.

XapakTepu3oBaTh 06IIKe CIOCOOBI NOJNYyYEeHNs] METAJIIOB IOC/Ie
CTPYKTYpHUPOBaHUs MaTepuaJa.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JJAGOPATOPUH NPU
HCIOJIb30BaHUH XUMHUYECKOU MOCYAbl U 060pyJOBaHHS.

[Tpon3BOAUTE BEIYUCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBoYyHble MaTepuasbl ([lepuoANYecKyIo CUCTEMY XUMUYECKHX
anemeHTOB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371eKTPOXUMUUYECKUH psij, HAaPSXKeHU N
METaJJIOB).

HWcnosib30BaTh MPH BbINOJHEHUH YYe6GHbBIX 33/JaHUH U B IpOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XHMHUY€ECKOTO COZiepKaHUs, CIIPaBOYHbIe MaTepHaJibl, pecypcbl UHTepHETa
MocJie MpeiBapUTENbHON KOHCYJIbTALIMH C IEAAr0roM
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Tema 8. BaxkHelmue
MeTaJlJIbl M UX COeJMHEHUA
(164)

lesouynble MeTasbl. [lonoxeHue B [leproguyeckoil cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHUEe aTOMOB.
Haxoxenue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOKWCTBA (Ha MpUMepe HaTpus 1
Kasus). OKCUAbI ¥ THAPOKCU/BI HATPUSA U Kasus. [[puMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3€EMeEIbHBIE MeTalJIbl MAarHUi U KaJbLlU{, CTpOeHHe
atoMoB. [losioxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MengesneeBa. HaxoxieHue B npupo/e.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
KasbLus (OKCUJ, TUAPOKCUZ, con). *XKécTKocTb BOAbI U CIOCOGBI
eé ycTpaHeHHUs.*

Anromunuil. [lonoxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHngesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckre U XUMHUYecKue CBOMCTBA. AMdoTepHble
CBOWCTBA OKCH/A U TUAPOKCUJA.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[leproanvecKoy cUCTEME XUMUYECKUX 3JIEMEHTOB

. U. MeHzeneeBa, ctrpoeHue aToma. HaxoxieHue B mpupo/e.
dusndeckre U XUMHYECKHE CBOMCTBA. OKCU/bI, TUAPOKCH/IBI U COJTH
kese3a(ll)

u xese3a(lll).

JleMoHCTpauumn

B3saumogeiicTBre HATpuUA C BOAOM.

OkpaliuBaHue JlaMeHW MOHAaMHU HaTPUs U Kaus.
OkpaluMBaHUe IJlaMeHU MOHAMU KaJIbIIUsl.
B3auMozeiicTBHe OKCH/Ia KaJIbI[USI C BOJOM.
Buseomatepurasbl: ropeHue XeJie3a B KUCI0PO/Jie U XJI0pe.

JlaGopaTopHble U IpaKTU4eCKue paéoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMy aJIFOMHUHHSA U €r0 CIJIaBOB.
AMdoTepHbIe cBOKWCTBA I'MAPOKCH/IA aIFOMUHUS.
KauecTBeHHbIEe peaKLMM Ha HOHBI JKeJie3a.
[IpakTHYecKue paGoThI:

Ne 13. PeureHue aKcliepMMeHTa/bHbBIX 33/ja4 110 TeMe «MeTasLbI».

BoeruucieHust
[0 ypaBHEHUSIM XMMUYECKHX peaK Ui,

OGBSICHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB 3/IEMEHTOB-
METAJUIOB B IPYINIAaX U UX COEAUHEHUH C yYETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTb pU3HUUECKHE U XMMUYEeCKHe CBOWCTBA NIPOCTHIX BELeCTB
MeTaJlJIOB U UX COeJUHEHUH (OKCUZOB, THAPOKCU/IOB, COJIeH) ¢ onopoi Ha
CXeMy, CIIOCcO0ObI UX MOJIy4YeHHs], IPUMeHeHNe U 3HaYeHHUe B IPUPOJIe U XKU3HU
YeJI0BeKa.

PacnosHaBaThb C NOMOIIBIO KaYeCTBEHHBIX PeaKLMi HOHbI MeTaJJIOB (MarHus,
KaJIbLIMsl, JIIOMUHUS, LIMHKA, XKeJle3a (2+), )ese3a (3+), Meau (2+) ¢
HCIIOJIb30BaHNEM TabJuIbl "XapaKTepHble peaK[My Ha KATHOHBI".

[I1aHUPOBATh U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/IeHU, [1e1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCepUMEeHTa.

CrnepoBaThb npaBu/IaM 6e30MacHOM paboThl B JIJabOpaTOPUU NPU
WCII0JIb30BAaHUHU XMMUYECKOH II0CY/1bl 1 060PY/J0BaHHUA.

[Tpou3BOJUTD BBIYMCIEHUS 10 XMMUYECKUM YPAaBHEHHUSAM.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnosnb30BaTh NPU BbINOJIHEHUH Y4eGHBIX 33/laHUH U B IpoLiecce
UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTepHasbl, pecypchl iHTEpHETA
nocJie Npe/iBapUTeIbHONH KOHCYJIbTALY C IeAaroroM

Paspen 4. XumMus 4 okpy:xaromas cpeaa (3 1)

Tema 9. BemiectBa u
MaTepHaJibl B )KM3HU
YyesiI0BeKa

*HoBble MaTepHaJbl U TEXHOJIOTHUH. BeL[LECTBa U MaTepHaJibl B
HOBCEAHeBHOfI >KM3HU YesioBeKa. XMMHUS U 310pOBbE. be3omacHoe
HCIIOJIb30BAaHHE BEIECTB U XUMHWYECKUX peaxunﬁ B 6bITy.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3/IMIHbBIX Cd)ean AeATeJIbHOCTH moaeﬁ,
OCHOBHbI€ Bell€CTBA U MaTepUHaJibl, IPUMEHAEMbI€ B )KU3HHU COBPEMEHHOT' O
YeJIOBEeKa.
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(34)

MPOMBIIIJIEHHOCTH.

BewectB — [1/1K).

[IpupoAHbIe HCTOYHUKHU YTJIEBOLOPO/OB (Yro/ib, IPUPOAHBIH ras,
HedThb), IPOAYKTHI UX [IepepabOTKH, UX POJIb B OBITY U

OCHOBBI 9KOJIOTMYECKOH rPaMOTHOCTH. XMMHUYECKOe 3arpsisHeHHe
OKpY»Kalollel cpesibl (Ipesie/IbHO AOMYyCTUMas KOHLEHTpalus

Posnb xumuu B peneHnu 3KOJI0TUYeCKUX l'IpO6J'IeM.*

OGBSICHATD YC/I0BUS1 6€30MACHOTO UCI0/Ib30BaHUS BELLECTB U XUMHUYECKUX
peakuui B ObITY.

AHanM3MpOBaTh U KPUTHYECKH OLleHUBATh MHPOPMALIHIO O BIAUSHUU
IPOMBILIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIP. HA COCTOSTHUE
OKpY’Kalollel cpesibl.

YMeTb 0Ka3bIBaTh NEPBYI0 MOMOILb IPU XUMUYECKUX 03KOr'aX U OTPaBJIEHHUAX.

[IpyHUMaTb y4acTHe B 06CYK/JeHUU TPO6JIeM XUMUYECKOH Y 9KOJIOrMYeCKOH
HalpaBJIEeHHOCTH, BbICKA3bIBaTh CO6CTBEHHYIO [TO3ULUIO 10 pobJieMe U
npeJJlaraTb BO3MOXKHBIE I TH €€ pellleH!Us C ONOPoH Ha HHPOPMaLHIo U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HMara DJIeKTpOHHbIe Hu(poBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl
padoThI padoThI
1 [Ipenmer xumuu. Posib XuMHM B )KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAX TTO3HAHUS B XUMHUHU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 1 bubnnorexa [JOK
oOpartieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 but6mmorekxa [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «5;“;1:;(:;: 5([:32021;?H; npumMepe 1 1 bubmaorexa LIOK
: . PuMep https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bubnunorexa LIOK
6 ATOMBI Hf MOTIEKyJIb! . https://m.edsoo.ru/ff0d2a6c
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; XuMHYeCcKUe dJIEMEHTRI. 3HAKU bubnunoreka LIOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOKHBIE BEIISCTBA bubmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE bubmorexa [JOK
yip i https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuaeckas opmyiia BaJIeHTLII;OCTB bubmorexa [IOK
pMYyJId. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemiectra. MoJib. bubnuoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHE SIBICHUS. bubmmoteka IIOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS bubmuoteka [IOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuoreka [IOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYCCKUX bubmaorexa LIOK
n N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XUMHYIECKUX peaKIuit
Pucan peartt but6mmorekxa [IOK
18 (coenMHEHUs, PA3I0KECHUS,

3aMeleHus, oOMeHa)
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubnunoreka LIOK
19 IHIHITIOLCIHCT. 0606H56HH6 " https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3aIUs 3HAHUN
20 Kontponbnas padora Nel mo teme bub6nmmoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB
21 BO3 Ilyxal Kucnopoa — sneMeHT u buGnuorexa [IOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusuyeckue U XUMUYECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIICHUS bubmorexa HOK
PO 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Croco0B! MOJIyUYeHHsT KUCIIOPOa B
23 s1adopaTopuu Zlqn OMBIH_U'IerH(leTI/I Bubmiorexa HOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue KucIopoia
TenoBoit 3 pexT xumuueckon
24 peakuuu, MoHsATUE O bubmuoreka [IOK
TEPMOXHMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 yr a, CII0COOBI iro bubmiorexa LOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
IIpaxTueckas padora Ne 3 mo Teme
26 «gon eHHe HE06I/I aHue KUCIOpoaa Bubmorexa OK
7 . P poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopox — s1meMeHT U IIpocToe bubmuorexa [IOK
BellecTBo. Haxoxaenue B npupojae https://m.edsoo.ru/ff0d4dd0
28 du3nyeckre U XUMAYECKHE CBOMCTBA bubnunorexa LIOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousATHE O KMCIOTAaX U COJISIX Bubmuorexa [IOK

https://m.edsoo.ru/ff0d50d2
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Croco0bl mosty4eHus: BOJOPOa B

bubnunoreka LIOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «gon eHHUe U I()3061/1 aHue BOJ0poaa bubmnorexa LIOK
- P AOPOAA, https://m.edso0.ru/ff0d4f42
U3Yy4YEHUE €TI0 CBOUCTBY»
32 MonsipHblii 00bEM ra30B. 3aKOH Bu6muoteka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
B ciie 00BEMa, KOJIMYeCcTBa
33 Beb Iqeyz:TJJIsaHfaia HT; ;wro ;3;1;1{(?; bubmorexa LIOK
n i Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubsmorexa [IOK
P i peaii N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bubnuoreka [{OK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubmuoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Haceie e
37 u HiH;CII:I . eHT}?HEHTaCT;O bl IK/ECZI(})IZ; bubmorexa LIOK
= P PPI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
«IIpurorosiieHHE PaCTBOPOB C bubmmnoreka HOK
38 . . .
OIpeIeTIEHHON MacCOBOM NOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCupUKAIIUS, bubnuotexa [JOK

HOMEHKJIaTypa
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https://m.edsoo.ru/ff0d4f42
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[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41
KHCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/Ffod664e
OKCHJIOB
42 OcHoOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA Bu6muoteka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6nmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosryueHne U XUMHYECKUE CBOKCTBA Bu6mmoteka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) HHOJI )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa LIOK
y VA ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubmmnoreka HOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'eneTuyeckas cBsI3b MKy KilaccaMu bubnnorexa [JOK
48 .
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubnmnorexa LIOK
49 O0o0mIeHre U cucTeMaTH3alus 3Ha
HICHHE 1 CHOTEMATHSARI SHATHIHT https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCH(I))BHI)IC KJ'II;CCI)I HEOPraHUYECKUX bubmorexa [JOK
“n P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIACCHPUKAITUU
P Quran but6mmorekxa [IOK
51 XUMUYECKUX AiieMeHTOB. [loHsATHe 0

Ipynmnax CXOJHbIX 3JICMCHTOB
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Ilepronnueckuii 3aKOH U

bubnunoreka LIOK

52 [Tepuoanueckasi cucteMa XUMHUYECKUX https://m.edsoo.ru/00adas2c
snemenToB M. Y. MenaeneeBa
53 [Tepuoast TITIBI, TIO/ITPYTIITBI bubmorexa LOK
PHOMPL, TPYTUIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YEK
P P N bubnuorexa [{OK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 1O €T0 MOJIOKCHHUIO B bubnuorexa [IOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
pa3BuTHs Hayku U nipaktuku. 1. U. bubmuoteka [IOK
S7 .
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmuoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 NonHas xumuyeckas CBs3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast bu6muoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XMMAYECKast bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62
Crenexs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bu6muoreka [JOK

peaxiuu

https://m.edso0.ru/00adb076
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bubnunoreka LIOK

64 OKHCIIUTENN U BOCCTAHOBUTEIH 1 https://m.eds0o.ru/00adb076
65 Kontponbnas paborta Ne4 o teme bubmmoreka [JOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubmmoreka [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cb?
68 Peseprublit ypok. O600IIeHNE U 1 bubnuoreka [IOK
crucTemMaTu3alurs 3HaHU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3ydeHusi oOpa3zoBaTeibHBbIE PeCypcChl
padoThI padoTshI
Ilepnonnueckuit 3aK0H.

1 IIepuonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB xiMquCKHX 3JIEMEHTOB 1 bubmorera [JOK

N https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriayoneHue 3HaHu 1 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»

5 Knaccugukanus XxumMmmuaeckux 1 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOI

7 €aKINU HOHSII”)[I/Ie 0 TOMOTE€HHBIX B 1 bubmmorexa LJOK
P ] https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIMIX
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHYECKON PEaKIMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

o peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHUECCKON
10 ILI/IC(IJ)OHI/IaHI/II/IpCI/IJ'II)HLIC U ciiabble Bubmaorexa ITOK
’ https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKil Eubmorexa ITOK
yp peakn https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE PEACTABICHUN bubmmorexa [IOK
pun https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 Bubmorexa ITOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 IlonsTue o ruapoanse cojei bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTrnueckas padora Ne 1.
16 «II’)emeHI/Ie 3I<cnpe NUMEHTATbHBIX bubmmorexa [JOK
P https://m.edsoo.ru/00addbfa
3aau»
Kourponsraas padora Ne2 o reme
17 <<3H§II:T OJ'II/ITI/Ip‘IeCKaSI NCCOLAALASA 1 Bubmiorexa IJOK
p a AT https://m.edsoo.ru/00addecO
XHWMHMUYECKHUE PEAKIIUU B PACTBOPAX»
OO01ast XapakKTeEPUCTHKA raJIOT€HOB.
18 XI/III\JdlI/I‘{eCKI:/Ie CBEﬁCTBa Ha IpUMeEpE Eubmrorexa LOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xaoposomopoxa. ConstHas KHCIOTA,
POBOZOPOLL. Bu6miorexa [OK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

MMPUMCHCHUC

51

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuyeckas pabora Ne 2 o Teme

20 «[lomy4yeHne CONSTHON KUCIOTHI bubmorexa [JOK
YHEHIE 0075 ’ https://m.edso0.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHUYECKUX eazﬁnﬁ €CJIA OJUH U3 bu6moreka LJOK
p ’ https://m.edso00.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01as xapakTepuCTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKALIIT CEPHI.
23 Haxoxnenue cepbl 1 €€ coeqMHEHUI bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopoJ1, CTpOEHHUE, bubnuorexa [JOK
(hU3MYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 @HsnieCKHE " XI/II\I/[)I/IIICCKI/IG CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIeKALTUE B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
26
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaIOILEN Cpelibl COENUHEHUSIMU
cepbl
27 Brruncienue MaccoBOM TOJIX BEIXOJA bu6mmorexa [IOK
MIPOAYKTa PEaK U https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
28 VA-rpynnsl. A30T, paclipocTpaHeHHE bubmuoreka [IOK

B IpHpoe, Gu3nyecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nvecKue u

bubmuorexa [JOK

29 €CKHe CBOMCTBA, TIOTyYeHUE
RHMIACCITHE CBOMCTEE, HOLYACHHe 1 https://m.edso00.ru/00adf004
MIPUMECHCHHE
[IpakTrueckas padota Ne 3 o Teme

30 «IEI)OJI cHHUE aleMHaKa H3y4YEHHUE €ro Bubmaorexa ITOK

o Stk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCOTa, €€ (hu3nuecKue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MHUHEPAJIbHBIX

32 oOpeHuii. XUMHUYECKOE P Bubmorexa ITOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHCHMSIMU a30Ta
dochop. Oxcun pochopa (V) u

33 (1)00(;[1))0 pHa}I KI/I(?JI((i))Ta (b(blzrl)an(qellcne u bubnmorexa LOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATILHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocdharamu
VYriepon, pacnpocTpaHeHHE B

35 npu l(j)ﬂg gmnrt)lecxll)/le U XUMHUYECKHE bubmmorexa LOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcuapl yraeposa, ux GU3nIecKue u

36 XUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKosornyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHast KUCIO0TA U €€ CoNn bubmmorexa LJOK
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[IpakTuyeckas padora Ne 4 o Teme
"IlosryueHne yrieKucioro rasa.

bubmuorexa [JOK

38
KadectBennas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

IlepBoHavanbHBIE TOHATHS 00
39 0 rpaHqucxnx BEIIECTBAX KAaK O Bubmzorexa HIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemunii u ero coe fuHeHUS Bubmzorexa LIOK
p https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bu6mmoreka [IOK
«Baxuelinme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KourpomnsHas padora Ne3 o teme

42 «Baxcrl){eﬁmne geMeTaJ‘IJ‘ILI U UX 1 Brommozexa [OK

https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBI3b U bu6nmoreka [JOK
MEeTaJUTNYeCKasl KpUCTaJInyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUUECKHUHN PSII Brbmrorexa OK

P . p https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIOB
OO6mmwme crmocoOb! MOTyIeHUS
mertauioB. Crrasel. BerauciieHud 1mo
. bu6mmorexa [IOK
45 YPaBHEHUAM XUMUYECKUX PEAKIIHM,

€CIIU OIH U3 PEAareHTOB COJEPKHT
IIPUMECH
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bubmuorexa [JOK

46 TowsTHE 0 KOPPO3HH METAILIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 Ienoumpie MeTaL bl https://m.edsogru/Oan14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [HOK
Kasus https://m.edsoo.ru/00ae14b2
49 [Ienouno3eMenbHBIE METAILIBI — bubmmnorexa LIOK
KaJIbLIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiine coefMHEHNS KaJIbLIUS Brommozexa [OK
https://m.edsoo.ru/00ae15e8
51 O606H}€HI/I€ U CHCTEMaTH3aIus
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
o
o | S o o B 10K
yoTpanens” https://m.edsoo.ru/00aelae8
. bubmnoreka [JOK
>4 Asmommimii https://m.edsogru/Oan1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edsogru/OanldSG
57 OKcuIpl, THIPOKCUIIBI U COJIM JKeJe3a bubmuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHI/Ie Y CHCTEeMaTH3aIus
3HaHUI
59 [IpakTuueckast pabora Ne 7. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJla4d IO TEME

https://m.edsoo.ru/00ae3de8
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«BaxaeuIme MeTajuibl U X
COEIUHEHUS)

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE WIIH 1 bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIXOJa MPOAYKTa
peakuuu
61 O00011IeHIE U CUCTEMATU3AIUS 1
3HAHUU
KonTponbnas padota Ne4 o teme
62 «BaxuHenme MeTauibl 1 UX 1 1
COETUHEHUS»
63 BemecTBa u Mmatepuaisl B 1 bu6mmoreka [IOK
HOBCEIHEBHOM KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 1 bubnuoreka [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp x¥muu B pelieHun 1 bubnnorexka [JOK
HKOJIOTUYECKUX MPOoOIeM https://m.eds00.ru/00ae4270
66 PesepBHblil ypok. O6006111€HNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eH1E 1 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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