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[TOACHUTEJIBHAA 3AIINCKA

YueOubii  npenmer  «XuMuHs»  BXOAMUT B TIpPEAMETHYIO  00JacThb
«EcTecTBeHHOHAay4YHBIE TPEAMETH». B cucTemMe ecTeCTBEHHOHAYyYHOrO OOpa3OBaHMS
XUMHUSI KaK y4eOHBIN MPeIMET 3aHUMAET BaXXHOE MECTO B TTO3HAHUM 3aKOHOB MPUPO/IHI,
GbOopMHpPOBAaHUM HAYYHOW KApTHUHBI MHpPA, CO3JaHUM OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJUMBIX I MOBCEIHEBHOM >KM3HU, HABBIKOB 3J0POBOTO M 0O€30MAaCHOr0 st
YeJiOBEKa W OKpYyXKarolied ero cpeabl oOpa3a >KU3HU, a TaKXKe B BOCHUTAHUU
JKOJIOTUYECKOM KYJIbTYPBI.

VYcenemHocTh M3y4eHUs XUMHUHU CBsi3aHa C OBJIQJCHUEM XHUMHYECKHUM S3BIKOM,
coOmro/leHeM TpaBwyl 0Oe30macHONM paboOThl TpU  BBIMOJHEHUH XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOUMCIIEHHBIX CBSI3€M XUMUU C JIPYTHUMH IPEAMETAMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKITIOYaeT B c€0s1 OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUHU.
['maBHOM naeel mporpamMMel SBJISIETCS CO3/1aHUE 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
M0 XMMHHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYAIONIUXCS M HUX
0COOBIM 00pa30BaTENbHBIM OTPEOHOCTSIM.

B conepxaHun gaHHOrO Kypca MpeiCcTaBICHb OCHOBOIIONATAIOIINE XUMUYECKHUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIONIME HM3YUYEHHE COCTaBa U CTPOCHUS BEILECTB,
3aBUCUMOCTH HMX CBOWCTB OT CTPO€HHUSA, NPOTHO3UPOBAHME CBOWCTB BEIECTB,
HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MMPEBPALICHUH U ITYTEN YIIPABICHUS UMU
B LIEJIAX MTOJYYEHHS BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUs HEOPTaHMYECKON XUMHUU COCTABIIAET ATOMHO-
MOJIEKYJIsipHOE ydeHue, l[lepumommyecknit 3akoH .M. MenneneeBa ¢ KpaTKumu
CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XHUMHYECKOM CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUU.

B u3ydenun kypca 3HauUMUTENIbHAS POJIb OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEJICHUIO TMPAKTUYECKUX U JITA0OpaTOpPHBIX pabOT, OMUCAHHUIO PE3YJbTATOB
YYEHHUYECKOTO JKCIEPUMEHTa, COOJOJICHUI0 HOPM M TpaBuil Oe3omacHOi paboThl B
XUMUYECKOH J1abopaTopum.

Peanuzamus qaHHOM MporpaMMbl B IpoIiecce 00yUYEHUs MO3BOJIUT 00yUYaroNuMCs
¢ 3IIP ycBouUTh KJIIOUEBBIE XMMHYECKHE KOMIETECHLIMM W TOHSATH POJIb U 3HAYEHHUE
XUMUH CPEJI IPYTUX HAYK O IPUPOJIE.

N3yuenue xumum crocoOCTByeT (OPMHUPOBAHUIO Y OOYYAIOMIMXCS HAYYHOTO
MUPOBO33pPEHHUSI, OCBOCHMIO OOIIEHAYYHBIX METOJO0B (HAOJIOJCHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJECIUPOBAHUE), OCBOCHHUIO MPAKTHYECKOIO0 MPUMEHEHUS HAayYHBIX
3HAHUW, OCHOBAaHHOTO Ha MEXIPEAMETHBIX CBA3SAX C mpeaMeramu «OKpykKarolHii
mup», «Dusuka», «buonorus», «l'eorpadpus», «Marematuka» u (HopMHUpyeT
KOMIIETCHIIMM, HEOOXOJUMBbIE JJisi MPOJODKEHHMs oOpa3oBaHuMs B 00JacTH
€CTEeCTBEHHBIX HAYK.

W3yuenue XumMuM CIOCOOCTBYeT pa3BUTHIO y oOywatommuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs, (DYHKIMOHAJIBHOM  TI'PAMOTHOCTH,  YMEHUS
BOCIIPUHUMATh W KPUTHUYCCKA aHANM3UPOBATh HWHGOPMAIIMIO, TPEICTABICHHYIO B
paznuyHBIX (opMax. 3HAYUMOCTH MPEAMETa ISl PA3BUTHS KM3HEHHON KOMITETEHIIUU
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oOyuaromuxcsi ¢ 3IIP 3akmrodyaercss B YCBOGHMHM OCHOBbI XUMHUYECKHUX 3HAHHU,
HEOOXOAMMBIX JJI MOBCEIHEBHOW »XW3HM, HABBIKOB 3J0POBOTO W 0€30MacHOro st
YeJioBeKa M OKPY’KaIoIIEeW ero cpeibl oopasza KU3HHU; (POPMUPOBAHUHU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT cojep:kaHue OOydeHUs MNpeaMery «XUMHUs» C y4eTOM
0co0bIX 0Opa3zoBaTeibHBIX MOTpeOHOCTelN oOyuatomuxcs ¢ 3[1P. OBnagenue yueOHbIM
npeIMeToM «XUMUS» MPENCTaBIseT ONPEACICHHYI0 TPYAHOCTh JUJIsl OOYyYaromMXcs C
3I1P. D10 cBsI3aHO C OCOOEHHOCTAMH MBICIUTEIBHON AEATEILHOCTH, IEPUOIUIYECKUMHU
KOJIeOaHUSIMU BHUMaHUS, MaJIbIM 00bEMOM NaMSITH, HEJOCTATOYHOCTHIO OOIIETOo 3amaca
3HAHWM, MOHWXEHHBIM I[103HABATEIbHBIM HHTEPECOM M HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jnst mpeoponeHusT TPYAHOCTEH B HU3YYEHUM Y4YeOHOro mnpeameTra «XHUMHsD)
HeoOXxoauMa ajganTtanus o0beMa U XapakTepa yueOHOro Marepuaia K 03HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaroIMXCs, Y4eT UX OCOOCHHOCTEH pa3BUTHUSL:
WCIIOJb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEKIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHNE U3YYaeMOro MaTepHaa.

[Ipy wu3ydyeHHMH XUMUU HEOOXOJUMO OCYIIECTBIATH B3aUMOJICUCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3Yy4daTh B IMPOLECCE MPAKTHYECKOU
AesTenbHOCTU. BO3MOXKHO BBIJIEJICHUE OTJIEIBHBIX YPOKOB Ha PEIICHUE 337a4 B CBSI3U
CO CIIOXKHOCTBbIO aHanmu3a Tekcra oOywaromumucsa ¢ 3IIP. Opranumuyeckoe eauHCTBO
MPaKTUYECKOW M MBICIUTENbHON JeATEIbHOCTH OOyYalolIuXxcsi Ha YpOKaxX XUMHUU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOECHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE MpU U3YUYECHUH XUMHUU YIENSIETCS M3YyUYEHHUIO «CKBO3HBIX)
NOHATUH U GOPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuara.

[enu u 3agaun U3ydeHus y4eOHOTO peaMeTa « XUMHUSH

O6mume uenu wu3ydeHUs YydeOHOro rmnpeamera «XuUMHUS» TPEJICTaBICHB B
®denepanbHOl  paboueid mporpaMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
aKTyaJIu3UpPOBaHbl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa30BaHUsl, HAMPABIEHHOCTH OOYyYEHHS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e uHTEIEKTa M oOmiel KyapTypsl. OOydeHHe yMEHHUIO YUYUTHhCS U
MPOJIOJKATh CBOE 00pa30BaHHE CaMOCTOSITEIBLHO B HACTOSIIEE BPEMs SIBISIETCS OJHOM
U3 BaXXHENIINX (YHKUHUNA yUEOHBIX MPEIMETOB, B TOM YUCIE U « XUMUMY.

Hnst obyuatomuxcst ¢ 3[1P, Ttak ke, Kak ¥ 171 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBaIOLINX OCHOBHYIO o0pa3oBaTeIbHYI0 MIPOTrpaMMmy,
JOMUHHUPYIOIEe 3HaUeHHE MPHUOOPETAIOT TaKUe LENH, KaK:

dbopMUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPUHITHIO PEIICHHH, CIOCOOHOM aIanTUpOBaThCs
K OBICTPO MEHSIOIUMCS YCIIOBUSIM KU3HU;

HAIpaBJICHHOCTh OOYy4YeHHs Ha CHCTEMaThuyecKkoe NPHUOOIICHHE Yydyalluxcs K
CaMOCTOSTEJIbHOM [MO3HABATEIBHOM ESITEIbHOCTH, HAYYHBIM U TPAKTUYECKUM METOAaM
no3HaHus, GOPMHUPYIONTUM MOTUBAIIMIO U PA3BUTHE CITIOCOOHOCTEN K XMMUU;

o0OecrieyeHrue YCIOBUHM, CIIOCOOCTBYIOIIMX HPHOOPETEHHIO OO0yYaroUMMUCs
OTIbITa Pa3HOOOPA3HOM JEATENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
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(KJTFOUEBBIX KOMITETCHITHH ), UMEIOIINX YHUBEPCATHLHOE 3HAYCHUE IS Pa3TUIHBIX BUIOB
NEeSITeTbHOCTH;

dbopMHUpOBaHUE YMEHHI OOBSICHITH M OIICHUBAThH SBJICHHUS OKPY)KAIOIIETO MHpA
Ha OCHOBaHWM 3HAHUU U OTIBITA, TOJYYCHHBIX MPU N3YUCHUHN XUMUH;

dbopMupoBaHuEe y OOYYAIOIIMXCSA T'yYMAaHUCTHYECKUX OTHOIICHUH, MOHUMaHUS
IIEHHOCTH XWUMWYECKUX 3HAHWWA I BBIPAOOTKH SKOJOTHYECKH I€JIeCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOM NIEATEIBHOCTH B IIENIIX COXPAHEHHS CBOETO 370POBbS U
OKpY>Karollel MPUPOTHON CPEBI;

pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS M HAMPABIECHHOCTH JAIBHEHUIIIETO 00yICHHUSI.

Kypc nampaBieH Ha penieHue CleIyronmx 3a1ad, 00ecrneurnBaronnxX peaan3auio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOTO ITOAXOAOB K OOYYEHHUIO XUMHUU
obyuarommuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHUpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O
BEI[ECTBAX, UX MPEBPAMICHUSX U MPAKTUYECKOM TIPUMEHEHHUH; OBJIAJICHUE OHATUHHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XHUMUMH;

0CO3HaHWE OOBCKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak OO0JacTd
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX MPEBPAIICHUN HEOPTAHHUYECKUX U
OpPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUN XMBOW M HEXHBOW MPUPOIHI;
yIIyOJIeHHUE TIPEACTABIICHUA O MaTepruaJIbHOM €IMHCTBE MUPA,;

OBJIaJICHUE OCHOBAMH XMMHYECKOW IPAMOTHOCTHU: CIIOCOOHOCTBHIO aHATM3UPOBATh
U OOBEKTHBHO OIICHHWBATh JKU3HCHHBIC CUTYAllMH, CBSI3aHHBIC C XHMHCH, HaBBIKAMHU
0e30macHOro OOpallleHus ¢ BEIIECTBAMM, HCIIONB3YEeMbIMUA B TOBCEIHEBHOW KU3HH,
YMEHHEM aHAJIN3UPOBaTh M IUIAHUPOBATH SKOJOTHYECKH O€30MacHOE IOBEICHUE B
IEJISTX COXPAHEHUS 3I0POBbS 1 OKPYKAIOIICH CPEIbI;

dbopMUpoBaHUE YMEHUN yCTaHABIMBATh CBS3U MEX]Y peaibHO HaOIIOIaeMbIMU
XUMUYCCKAUMH SBICHUSMU U TIPOIECCAMH, TIPOUCXOIANTAMA B MUKPOMHPE, OOBSICHITH
MPUYHHBI MHOTOOOPAa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaKKe 3aBUCHMOCTH MPUMEHEHHS BEIISCTB OT UX CBOWCTB;

pUOOPETEHNE OMbITa MCIIONH30BAHUS PA3TMYHBIX METO/IOB M3yUYCHHUS BEIIECTB,
HaONIOZICHUsI 3a WX TNPEBPAIICHUSIMH TPU TPOBEICHUU HECIOKHBIX XUMUYECKHUX
HKCIEPUMEHTOB C HCMOIB30BAHUEM J1a0OPATOPHOTO 00OPYIOBAHUS U TPUOOPOB;

dbopMupoBaHUE MPEACTABICHUN O 3HAYCHUU XMMHUYECKONW HAyKU W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YKCIE B MPEAOTBPALIEHUN TEXHOTC€HHBIX
1 DKOJIOTHYCCKHUX KaracTpod.

Oco0enHocT 0TOOPA M afanTAIMU Y4eOHOT0 MATEPHAJIA N0 XUMHUHU

OOyuenue yueOHOMY mnpeaMeTry «XuMus» HE0OXOAUMO CTPOUTHb Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUM JJIsI YCBOCHHSI MPOTPAMMHOIO MaTepuaia OO0y4YaroluMHUCS C
3I1P. Bonbiioe BHUMaHHWE JOJDKHO OBITH YAECIEHO OTOOpPY ydeOHOro marepuaia B
COOTBETCTBUH C MPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH 00IIero 6a30BOTO YpPOBHSI.
OH JI0JKEeH MO COJIepKaHUI0 U 00beMy OBbITh aJanTUPOBAHHBIM ISl OOYYAIOIINXCS C
3I1P B COOTBETCTBUU C UX OCOOBIMH 00pa3oBaTelbHBIMH MOTpeOHOCTsIMU. Cleayer
oOnerunTh OBIaJeHHEe MaTepuaiom oOydarommmucs ¢ 3[IP  mocpeacTBom ero



JETAIBHOrO0 OOBSICHEHUS C CHCTEMATHYECKUM MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B NIPMMEHEHUU 3HAHWI C HCMOJIb30BAHUEM MPHUEMOB ITOPUTMHU3ALUU U BU3YAIbHBIX
O1op, 00y4eHUs CTPYKTYpPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHue Ui MOJHOLEHHOTO YCBOGHHSI YYEOHOro MaTrepuaia HMMEeT
oropa Ha MEXIIPEIMETHBIE CBSI3W BOIPOCOB, U3y4YaeMbIX B JAHHOM Kypce, C TaKHUMH
yueOHbpIMU Tipenmeramu  Kak «['eorpadus», «Dusmkan, «buomorusy. Ilo3Bomsis
paccMaTpuBaTh OAMH M TOT >K€ Y4eOHbI MaTepuand C pa3HbIX TOYEK 3peHMus,
MEXIPEIMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPETUICHUIO MOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHHIA.

[Ipy moAroToBKe K ypoKaMm yUWTEb JOJDKEH MPelycMOTpeTh (GOpMHUpPOBAHUE Y
o0yJarolumxcsi yMEHH aHAIU3UPOBaTh, CPAaBHUBAThH, 0000IIAaTh U3ydaeMblii MaTepua,
IUTAaHUPOBATh TMPEJCTOSNIYI0 paboTy, OCYHIECTBISATh CaMOKOHTpoib. Heobxomumo
MOCTOSIHHO ~CJE€IUTh 3a MPaBUIBHOCTBIO pPEUeBOro OQOPMIIEHUS BbICKAa3bIBAaHUMN
obyuarommxcs ¢ 311P.

B cBsi3u ¢ 0cOOEHHOCTSIMHM TOBEACHHS M JAesTeNbHOCTH, oOydatonuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIMI KOHTPOJb
COOJIO/ICHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JabopaTOpHBIX paboT B
XUMHUUYECKOM KaOUHETE.

IIpumepHbie BHABI aesATedabHOCTH oOy4dawmuxcsa ¢ 3IIP, o0ycaoBieHHbIE
0co0bIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH U 00ecreYrBAKOIIAE OCMBICJIEHHOE
OCBOCHHE COJeP:KaHUM 00pa30BaHMs MO NpeaMeTy «XUuMHUsD)

Copnepxanue BUJOB JedaresbHOCTH oOyuaromuxcs ¢ 3[IP ma ypokax xumuun
onpenensieTcss uX 0coObIMU 00pa3oBaTENbHBIMU MOTPEOHOCTAMH. [lomMuMO MIMPOKO
ucnonb3dyembix B @OIT OO0 o6mux s BceX 00ydaromuXcsi BUJAOB JIESITEIBHOCTH
ClelyeT YCUJIUTh BUABl JACATENbHOCTH, CHEUU(UYHBIE ISl JIaHHOM KaTeropuu
oOyJarommxcs, Uit 00ecreyeHus] OCMBICIEHHOTO OCBOCHMSI COAEpKaHMUsI 00pa30BaHuUs
[0 TPEAMETY: YCHIIEHHE MPEIMETHO-NPAKTUYECKOW JEATEIbHOCTH C aKTUBHU3aLUEH
CEHCOPHBIX CHCTEM; YepeJOBaHUE BUIOB JESATEIBHOCTH, 33JCHCTBYIOLIMUX DPAa3JIHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE Marepuaia ¢ ONOPOM Ha alrOPUTM; «IIOIIArOBOCTHY B
M3YUYEHUU MaTepuana; MCIOJIb30BaHHE JIONMOJHUTEIBbHON BU3YyalbHOUN OMOpPHI (IJIaHbI,
o0pasIbl, CXeMBbI, IA0JIOHBI, OTIOpHBIE Tabmuiibl). [y pa3Butus y odyqaromuxcs ¢ 3[1P
yMEHUsl JieJlaTh BBIBOJABI, (OPMUPOBaHUS TPaMOTHOIO PEUYEBOTO BbICKA3bIBAHUS
HE0OXOAMMO HCIOJIb30BaTh OMOpHBIE cioBa M kiuiie. Oco0oe BHUMAHHE CIEAyeT
YAETUTh OOYYEHHMIO CTPYKTYPHUPOBAaHUIO MaTepuana: COCTABIEHUE PUCYHOUHBIX U
BEpOAIIbHBIX  CXEM, COCTaBlIeHHE TaOJHI], COCTaBJI€HHE KiIacCU(pUKAIMU C
0003HAYEHHBIMH OCHOBAaHHUSAMU JJIsl KJIacCU(UKAIIMKA M HANOJHEHUE MX NMPHUMEpaMu U
Ap.

[IpumepHas TeMaTnueckass U TEPMHHOJOTHYECKAs JIEKCMKa cooTBeTcTBYeT DOII
00O0.

Hns oOyuaromuxcss ¢ 3I[IP cyniecTBEHHBIMHM SIBISIFOTCS TpPUEMBI pabOThI €
JEKCHUYECKUM MartepuajoM 1o mnpeaMmery. [lpoBoaurtcst creuuaneHas paboTta Mo
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaeMble TEpMUHBI BBOJSTCSA HA MOJIMCEHCOPHOW OCHOBE, 00s3aTesibHa BU3yaslbHas



MMOAACPIKKA, aJIr'OPHUTMBI pa6OTBI C OIIPCACIICHUCM, OIMOPHBLIC CXCMbI IJI1 aKTyaJIu3aluu
TCPMHUHOJIOI'HH.

Ilpn peanm3anum nNporpaMMbl HCHOJIB3YeTCH  CieAyloliee MaTepUaIbHO-
TeXHH4YeCKoe o0ecreyeHue:

- nudpoBas adopaTopust I MIKOJbHUKOB LleHTpa 00pa3oBaHHs €CTECTBEHHO-
HAay4YHOW HampaBiieHHOCTH « Touka poctay;

- HoyTOYKH L{eHTpa oOpa3oBaHus €CTECTBEHHO-HAYYHON HAIpaBIeHHOCTH « Toduku
pocTay;

- WUHTEpakTuUBHas mnaHenb lleHTpa 00pa3oBaHUsI  €CTECTBEHHO-HAYyIHOM
HanpaBJIeHHOCTH «To4ku pocTay.

COHEPXAHUE YYEBHOI'O ITPEAMETA «XWUMUW»

COJEPXAHUE OBYUYEHNMA B 8 KITACCE

[IepBoHaUaIbHBIE XUMHYECKUE TTOHATHS

[Ipeamer xumuu. *Ponp Xxumuu B >KU3HU 4yenoBeka.* Tema u BemjecTBa.
du3nyecKkre CBOMCTBA BEHIECTB. ATperaTHOE COCTOSIHUE BEIECTB. *XUMUS B CUCTEME
Hayk.* UYwucteie BemectBa u cMecu. CnocoObl pazgenenus cmeceir. [IpaBuna
0e30macHOro o0palleHus ¢ BEeECTBaMU U J1a0opaTopHbIM oO0opynoBanueM. *IloHsTue
0 METO/IaX MO3HaHUS B XUMUU.™

ATOMBI U MOJIEKYJIbl. XMMHUYECKHE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMHUYECKHUX
aneMeHTOB. OTHOCHUTENbHAs aTOMHasi Macca. [IpocTeie u crnokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckas (opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BewlecTB.™ (OTHOcUTENbHAs MOJEKyJIsipHas macca. MaccoBas
TOJIsI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU.

Ou3MyYeCKne W XUMHUYECKUE SBICHUA. XuUMH4YecKass peakiusa. [lpusHaku
XUMHYECKUX PEaKlMil. YPaBHEHHS XUMHUUYECKUX pEAKUUM. 3aKOH COXPAaHEHUS MAacChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiui  (COeAUMHEHHUs, Ppa3JIOKEHHUS,
3aMelIeHus, OOMEHa).

XUMHAYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IOCYJIOW, C ITPaBUJIaMHU
paboThl B Jlaboparopuu U MpuéMaMu OOpalleHusi C JIa0OpaTOpPHBIM O00OPY/IOBAHUEM;
M3Y4YCHHE W OINUCaHWEe (PU3NYECKUX CBOMCTB OOpa3lloB HEOPraHUYECKUX BEIECTB;
HaOmoIeHne pu3nyeckux (IIaBIeHUE BOCKA, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMs BOJbl) U XUMUUYECKUX (TOPEHHE CBEYH, TPOKATMBAHUE MEAHOU
MIPOBOJIOKM, B3aUMOJEHCTBHE MeNla C KHUCJIOTOW) SIBJICHM, HAOJIOJIEHWE M OIMCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioKeHue caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIOTHI € XJOpUIOM Oapusi, pasnoxkenue rtuiapokcuna memu (1) npum
HarpeBaHuM, B3aUMOJICHCTBHE keJie3a ¢ pacTBopoM cosid meau (I1));uzyuenue crnocodos
paszeneHus cMecei (¢ MoMOIIbI0 MarHuTa, (PIIbTPOBAHUE, BhITIAPUBAHNE, TUCTUIUISIINS,
xpomarorpadus), MPOBEICHUE OYUCTKM TMOBAPEHHOW COJIM; HAOJIOJCHUE U OINHCAHWE
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pe3yJIbTaTOB MPOBEACHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MaccChl;
CO3/IaHUE MOJIETIEN MOJIEKYJI (IIaPOCTEPIKHEBBIX ).

Baxueimme npencraBuTen HEOPraHUYECKNUX BEIIECTB

Bo3nyx — cmecp razo. CocrtaB Bo3ayxa. Kuciaopoag — sneMeHT M mpocToe
BelecTBo. HaxoxaeHue kuciaopoaa B Npupoae, PU3nUecKrue U XMMUYECKHUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CrocOObl MOMYyYCHHS KUCIOPOoa B
naboparopun *u npombluieHHOCTH. ™ [IpuMmenenue kuciaopozaa. [lonstue 06 oxcuaax.
Kpyrosoport kuciopoaa B npupoze. *O30H — aioTponHasi MoAu(pUKaus KUCIOPOoa.

TemnoBoi 3pPexT XMMUYECKON peakiiK, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHAOTEPMUYECKUE PeaKIMH. TOIUIMBO: Yyrojb U METaH. 3arpsi3HeHHE BO3/AyXa, YCUIICHUE
napHUKOBOTO A (dexTa, pa3pylieHrne 030HOBOTO CI0s. ™

Bonopoa — aneMeHT U mpoctoe BeuiecTBO. Haxoxknenue Bogopona B MpHUpOZE,
bu3MYecCKre U XUMUYECKUE CBOMCTBA (Ha MpUMEpE B3aUMOJCHCTBUS C HEMETAUIAMU U
OKCHJIaMU METaJUIOB), MPUMEHEHUE, *crocoObl moiyudeHus.™ IloHstue o Kuciaorax u
COJISIX.

KomuuectBo BemiectBa. Monb. MossipHass Macca. 3akoH ABorazipo. MomsipHblii
00BEM razoB. Pacuersl mo xumuueckol opmyiie. Pacuersl MaccoBOM 101 XUMUYECKOTO
AIIEMEHTa B COCTUHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOW MAacChl, MOJIIPHOTO 0ObeMa
ra3oB. Pacuérel Mo XUMHYECKUM YPaBHEHUSIM.

*®dusndeckue cBoricTBa Bojbl.* Boma. Ee coctaB, crpoenue u mosekyinbl. *Boaa
Kak pactBoputelnb.* PactBopbl. *IloHsATHE O HACBHIIEHHBIX W HEHACBIILIEHHBIX
pactBopax. llonsTHe pacTBOpMMOCTH BellecTB B Boje.* Pacuer maccoBoil mgonu
BellleCTBA B pacTBope (MpOIeHTHAas KOHLEHTpanwus). MaccoBas J0Jis BeIlleCTBa B
pacTBope. *XHUMHUUYECKHE CBOMCTBA BOBI (Pa3iiOKEHHUE, PEAKIMU C HATPUEM, OKCHIOM
Kaublus, okcugom cepbl (V) peakuuu ¢ MeTtajuilaMH, KUCJIOTHBIMA M OCHOBHBIMU
okcugamu). [lonstre 06 ocHoBaHusX. Poib pacTBOPOB B MpUPOJIEC U B )KU3HU YEIOBEKA.
KpyroBopot Bonbl B mpupoze.* 3arps3sHeHue NpUpOAHBIX BojA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Baxueiiimue  kmaccel ~ Heopranuueckux — coenuHeHudd.  Knmaccudukanus
HEOpraHu4eckux coeauHeHuil. OKcuapl: cocTaB, Kiaccupukamus (KUCIOTHBIE,
OCHOBHBIE, *aM(doTepHbIe, HecoreoOpa3yonme - Ha npuMmepe okcuaa yriepoaa (l1) u
okcuna azora (ll)), Homenkinarypa.* *[lonydeHne* u XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBue C BOAOW, KHUCIOTaMu, meinodamu). OcHoBanus. Knaccudukarms
OCHOBaHHM: WIENOYM U HEPACTBOPUMBbIE OCHOBaHUA. HoMeHKIaTypa OCHOBaHHU.
dOu3MUecKue M XUMHUYECKHE CBOWMCTBA OCHOBaHHMH (B3aUMOJCHCTBHE C OKCHIAMHU
HEMETAJUIOB, KUCIOTaMH, cojiiMH). *[lonydyenne ocHoBaHuU. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, pU3nueckue U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaJUIaMH, OCHOBHBIMHU OKCHJaMH, OCHOBAHUSIMH,
COJIIMHM, Ha TpPUMEPE COJSHOM M CEpHOM KHUCIOT), *cmocoObl monydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conu (cpeanue): HOMEHKJIATypa COJEH,
*CHocoOBI MOTYyYEHUA™, B3aUMOJICUCTBHE COJIEH ¢ MeTaJUIaMH, KUCIOTaMH, IIEI0YaMu
U COJISIMU, IPUMEHEHUE.

[TorsitTne 00 amM(OTEepHBIX THAPOKCUAAX (Ha MpUMEpe IHUHKA M *aJFOMUHUSI™):
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*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAaMHU U IIEJI0YaMU, Pa3JIOKEHUE TTPU
HarpeBaHuM) U MoJy4eHue.™

['eHeTnueckass CBS3b MEXAY KJaccaMM  HEOPraHMYECKHX  COEOUHEHHI.
['eHeTnueckue psbl.

XHUMUYECKHUI IKCTIEPUMEHT: KAUECTBEHHOE OINPEAEIECHUE COAEPKAHUS KHCIOpOaa
B BO3/yX€; MOJIy4YE€HUE U U3yYCHUE CBOICTB KHUCIOPO/Aa; HAOMIOICHHE B3aUMOICUCTBUS
BEILIECTB C KUCIIOPOJOM U YCIOBUS BO3HUKHOBEHHS U MPEKpaIleHUsI TOpeHus (roxapa);
O3HAaKOMJIEHUE C 00pa3liaMu OKCHIOB M OMMCAHUE WX CBOMCTB; MOJTYUYCHHUE U U3YUYCHUE
CBOMCTB BOjIOpoJia (ropeHune); HabmoIeHne 00pa3ioB BEMIECTB KOJIUYECTBOM | MOJIb;
UCCJIeIOBAaHUE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3JIMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHOW MACCOBOM JOJEd PacTBOPEHHOIO
BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METaUIaMu (HATpUEeM M KajbIlueM) (BO3MOKHO
HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB); OIPEICICHUE PACTBOPOB KHUCIOT U IIEJIOYed C
MOMOIIBI0  MHIWKATOPOB; UCCJECIOBaHWE OOpa3loOB HEOPraHWYECKUX BEIIECTB
pPa3NUYHBIX KJIACCOB; HAOIIOJCHUE HM3MEHEHUS OKPACKM HHAUKATOPOB B PacTBOpax
KHUCJIOT U IIesIouell; u3yuenue B3aumojeiictBus okcuaa meau(Ill) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJUIAMH, PEAKIIMI HEUTpaIU3aliy; MOJIy4YeHUEe HEPACTBOPUMBIX
OCHOBaHMUM, BBITECHEHHE OJIHOIO MeETa/ula JAPYrMM W3 pacTBOpa COJIM; peElIeHue
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «Baxnelmme Kiacchl HEOPraHUYECKUX
COECIMHEHUI.

[Tepuoanueckuii 3akoH u [lepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHne aToMOB. XUMU4ecKkas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.

[TepBble MONBITKU KIaCCU(PUKAIMA XUMHUYECKUX AJIeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJJIbI, TaJIOTEHBI,
WHEPTHBIE Tas3bl). *DJIEeMEHTHI, KOTOpble 00pa3yloT aM(@OTEepHbIE OKCUIBI U
TUIPOKCUIBI.*

Ileppommueckuit 3akoH. Ilepmogmyeckass cuCTEMa XUMHUYECKUX JJIIEMEHTOB
. 1. Menneneesa. KopoTtkonepuoanas 17} * IIMHHOTIEpUOAHAS ™ dbopmMbl
[Tepuoanyeckoit cucreMbl xumuueckux sneMmeHToB [[. M. MenaeneeBa. Ilepuonsl u
rpynnbl. OU3HYECKUN CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA U TPYHIIbI
AJIIEMEHTA.

Crtpoenune atomoB. CoctaB aTOMHBIX sifep. *M3oronbl.* DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000704YeK aTOMOB MepBbIX 20 XUMHUYECKUX 3emMeHToB llepuonnueckoi
cucrembl J[. 1. MenneneeBa. XapakTepuCTHKa XHMHUYECKOTO OJJIEMEHTAa IO €ro
nonoxenuto B [lepuognueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOOB U TJIABHBIX
MOATrPYII, B 3aBUCUMOCTA OT aTOMHOro (TOPSIIKOBOrO) HOMepa 3HauyeHHE
[lepuoguueckoro 3akoHa W llepmoanveckol CUCTEMBI XMMHUYECKUX AJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [[. 1. MenaeneeB — y4€HbIN U rpaxaaHuH. ™

Xumuueckasi cBsi3b. KoBasieHTHass (moyisipHas W HEMOJSAPHAsi)  CBSI3b.
*IAEKTPOOTPUIIATETLHOCTh AaTOMOB XUMHUECKUX JIEMEHTOB.™ MlOHHas CBSI3b.

Crenenp oxuciieHusi. OKUCIUTEIBHO-BOCCTAaHOBUTENbHBIE peakiuu. [Iporeccs
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OKHCJIEHUS M BOCCTAaHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKUI OKCIEPUMEHT: H3y4YeHHUEe OO0pa3lloB BEHIECTB METAIOB H
HEMETAJUIOB; B3aUMOJIEVCTBUE THAPOKCUAA LIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
MPOBEJAECHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS).

MexnpeaMeTHbIe CBSI3U

Peanuzanusi MeXnpeaMETHBIX CBs3ed MpU H3YYCHUHM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BAaHNWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH,
TaK W MOHSTHUM, SBJISIOIIMUXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0me ecTecTBEHHO-HAYyYHbIE TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, TEOpHs,
3aKOH, aHaJIU3, CUHTE3, Kiaccu(puKaius, NepuoguyHOCTh, HaOII0IeHUEe, SKCIIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®duszrka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ], U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUU 3apsj, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3WYecKue BETUYUHBI, SAUHUIIBI U3MEPECHHS,
KOCMOC, TUIaHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢porocunTes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPObI, MOJIE3HBIE
HCKOTaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.

COAEPXAHHUE OBYUYEHHUA B 9 KITACCE

BemecTBo n xumuyeckas peakuus

[lepuonnuecknii 3akoH. Ilepuonmueckas cucremMa XUMHUYECKHX DIIEMEHTOB
. 1. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTA B HW3MEHEHHM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KAJIbLUA U UX COEIWHEHUN B
COOTBETCTBUM C IOJIOXKEHUEM NIEMEHTOB B [leproandeckoll cUCTEME U CTPOEHUEM HX
aTOMOB.

Crpoenue BellecTBa: BHUABI XHUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
pEemETOK, *3aBUCMMOCTh CBOMCTB BEUIECTBA OT TUMA KPUCTALTMYECKON peIETKHU U BUIA
XUMUYECKOMN CBA3MU.™

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB (MEXKIYyHApPOIHAs U
TpUBUANIbHASA). XUMHUUYECKHE CBOMCTBA BEILIECTB, OTHOCAUIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHWYECKUX COECIMHEHU, TEHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanys XuMu4ecKUX peakluid M0 pa3IMYHbIM MPU3HAKaAM (110 YHUCITYy U
COCTaBY y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO
CTENIEHEW OKHUCIIEHHWS XHMMUYECKHX D3JEMEHTOB, *MO OOpaTHUMOCTH, IO Y4YacCTHUIO
KaranuszaTopa).* DK30- U JHJIOTEPMHYECKHME peakiuu. *TepMOXMMHUYECKUE
ypaBHEHUS. ™

*TloHsiTHE O CKOPOCTM XHUMHUYecKoW peakiuu. I[loHstne 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O TOMOIeHHBIX M TIe€TEepPOre€HHBIX
peakumsx. [lonsaTne o XuMuueckoM paBHOBecHH. CMELIEHUE XUMHUYECKOTO PABHOBECHS.
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@DakTopbl, BIUSAIOIINE HA CKOPOCTh XMMUYECKON PEAKIUU U MOJOXKEHUE XUMUYECKOTO
paBHOBECHUA.™

OKuCINTENpHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlIeHNE YPAaBHEHUI OKUCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUH C UCTIOJIB30BAHMEM METO/Ia AIEKTPOHHOTO OasiaHca.

Teopus 2IEKTPOIUTHYECKON IHCCOLMAIMU. DJIEKTPOJIUTHYECKAS AUCCOLIMALS.
ONEKTPOIUTHl M HEINEKTPOoNHuThl. KaTuoHbI, aHMOHBL. *MexaHu3M AUCCOIUALUU
BEIIECTB C Pa3jMYHBIMU BHUJAMH XUMHYECKOW cBa3u. [loHsiTMe o0 cTeneHu
aucconuanyu.™ CUIbHbBIE U CIIA0bI€ 3JIEKTPOJIUTHI.

Peakiuu nonHoro oomeHa. YcCloBUS MPOTEKAHUS PEaKIMid HOHHOTO OOMeHa 0
KOHIIA. [losHbIE M COKpalIEHHBIE MOHHBIE YPABHEHUS peakunil. XMMUYECKUE CBOMCTBA
KHCIIOT, OCHOBaHMM U COJE€l B CBETE MPEACTABICHUA OO0 SIEKTPOIUTUYECKON
nuccomuanuu. Cpena pactBopa. KadecTBEHHbIE pEakIMM HA KaTUOHBI W aHUOHBI:
XJopua-, OpomMua-, HOOUA-, CyiabdaT-, KapOoHaT-, CHUIHKaT-, (ocdar- aHHUOHBI;
TUAPOKCUJI-MOHBI; KaTUOHBI aMMOHMS, MarHus, KajbIUs, aJlOMUHMS, XKene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpaX.

XUMUYECKUI HKCHEPUMEHT: O3HAKOMJIEHUE C MOJCISIMU KPUCTALUTMUYECKUX
PEIIETOK HEOPraHUYECKUX BEIIECTB — METAUIOB U HEMeTaIoB (rpadura U aiMasa),
CIIOXKHBIX BEIIECTB (XJOpUIA HATpHUs); HCCIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH
XUMHUYECKOM peakiuu OT BO3ACUCTBHUS Pa3IMYHBIX (DAKTOPOB; HCCIEAOBAaHUE
AIIEKTPOIPOBOTHOCTA PACTBOPOB BEIIECTB, IPOLECCa TUCCOLMALIMNA KUCIIOT, IIeJIoUel 1
coiei  (BO3MOXHO  MCIOJIb30BAaHWE  BHUAEOMATEPUATIOB); IPOBEJAEHUE  OIBITOB,
WUTFOCTPUPYIONIUX TPU3HAKA TMPOTEKAHUSI peakiuii MOHHOro oOMeHa (oOpa3oBaHUE
OcaJika, BBIJCJICHHE Ta3a, 00pa3oBaHUE BOJIbl); OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  peakiuii (TOpeHue, peaklud Ppas3ioxKeHUs,
COEJIMHEHHMS); PACIO3HABAHWE HEOPTaHMYECKUX BELIECTB C MOMOIIBI0 KaYECTBEHHBIX
peaKkuii Ha HOHBI; PEIIEHUE AKCIEPUMEHTAIIbHBIX 3a]1a4.

Hewmeramibl 1 ux coeAMHEHUS

OO6mias  xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrTpoeHue u (U3UYECKHE CBOWCTBA MPOCTHIX
BEILECTB — rajJOr€HOB. XMMHUYECKHUE CBOMCTBA Ha MPUMEPE XJIOpa (B3aUMOJEHUCTBUE C
MeTaJ/laMHd, HeMeTaJUlaMH —  BOJAOPOJAOM W  KHCJIOpPOAOM, *mienouamu™).
XmopoBogopoa. CosisiHast KHCI0Ta, XUMUYECKHUE CBOWCTBA, *MOTyYeHue™®, mpuMeHECHHE.
* JleficTBUE XJIOpa M XJIOPOBOJIOPOa Ha OPraHU3M uenoBeka.™ BakHelmme Xiaopuasl U
UX HAaXO0XJICHHE B IPUPO/IE.

O6mias xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJa U Cepbl. XapaKTEPHbIC CTCIICHU OKUCIICHHUS.

Crpoenne u (¢u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEPHI
AnnoTpornHble  MOAU(HUKAMK KUCIOPOAA U Cepbl. XUMHUYECKHE CBOMCTBAa CEpbl
(B3amMopeiicTBe *C HeMmeTaulaMu™ — BOJOPOJOM M KHCJIOPOJOM, METaJIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM M cepHOM Kucioramu).* CepoBOJOpPOJI: CTpOEHHE,
(dbu3nyecKue U XUMHUYECKHUE CBOMCTBA (KUCJIOTHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA).
Oxkcuapl cepbl Kak MPECTaBUTEIN KUCIOTHBIX OKCHI0B. CepHast KuciaoTa: GU3nIecKue
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U XUMHYeCKHe cBoicTBa (oOmme u cnenuduueckue). Conm CEpHOM KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uon. CepHUcTast KUCI0Ta. *XHUMUYECKUE PEaKIInu,
JeXallue B OCHOBE IPOMBIIUIEHHOIO crnoco0a MOJIy4YeHUs] CEpHOW KHUCIOTHL *
Haxoxnenue cepsl u €€ coequHeHui B npupoje. lIpumenenne cepol u ee COeTMHEHNI B
ObITYy W B MPOMBILUIEHHOCTH. *XUMHUECKOE 3arps3HEHHE OKpPYXKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KHCIIOTHBIE T0KIH, 3arPSI3HEHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI
€ro MpeaoTBpaIeHus.

OO6mas xapaktepuctuka »siaemMeHToB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB a30Ta U (ocdopa, XapaKTepHbIE CTEICHH OKUCIICHHS.

A30T, pacnpocTpaHeHue B INpHUpoAe, (U3NYECKHE M XUMHYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJJIJaMd M HEMETauUlaMH - KHUCJIOpPOJAOM M BOJOPOIOM).
Kpyrosopor azora B mnpupone. AMMuak: (uU3NUECKHUEe U XUMHUYECKHE CBOMICTBa
(OKHCIIeHHe, OCHOBHBIE CBOMCTBAa BOJHOI'O pacTBOpa), *mofydeHue™ u mpUMEHEHUE.
Conmu aMMOHHS: cOCTaB, (HU3MYECKHME M XHUMHYECKHE CBOWCTBAa (pa3ioXkKeHHE,
B3aUMOJIEMCTBHE €O IIeio4Yamu), npuMeHeHue. KadecTBeHHas peakiusi Ha HOHBI
aMMOHMS. A30THasg KHUCIOTa, €€ (U3MYEeCKMe M XHMMHYECKHE CBoOiicTBa (oOmme u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kauy€CTBE MHHEPAIbHBIX YI0OpEeHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC
JOXH, 3arpsiI3HEHUE BO3/1yXa, IIOYBBI U BOJAOEMOB). ™

®dochop, *ammorponHbie Moaudukauuu hocdopa,* Puznyeckre U1 XUMUUYECKUE
CBOMCTBa (B3aUMOJIEHCTBUE C MeETalJIlaMH, HEMeTaUlaMH, *KOHUEHTPUPOBAHHBIMU
a30THOM W cepHolt kuciotamu).* Oxcupa docdhopa (V), oprodochopHas Kuciora:
dusznueckue M XUMHUYECKHE CBOWCTBA, *momydenue.* *[lonsarue o MHUHEpaTbHBIX
yaoOpeHusix: HUTpatbl U ¢Gocdatel. [loHATHE 0 KOMIUIEKCHBIX yao0peHusax.* OoOmas
XapaKkTepHUCcTHKa 3JeMeHTOB [V A-rpynmnbsl. OcOOEHHOCTH CTPOEHUS aTOMOB YriepoJa U
KpeMHHsI. BajneHTHOCT M XapakTepHbIE CTEIEHH OKHUCIIEHHMS aTOMOB YIjiepoja |
KpeMHus. PacipocTpanenue yrieposa B IpUpoJie, XapaKTepHbIE CTETIEHH OKUCIICHHUS.

Yrnepon, amtorponHbie Moaudukanuu (Tpadur, anmasz), GUNYECKUE W
XMMHMUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB (B3aUMOJCICTBHE C MeTaJlJIamH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMUA a30THOW M CEPHOW KHUCIIOTaMH)*. AncopOrus.
Kpyrosopot yriepona B npupozae. Okcuabl yriaepoaa, ux (Gu3nueckue U XUMMHUYECKHUe
CBOWCTBA, IIOJy4YEHUE W IIPUMEHEHHUE, JIEMCTBUE HA  OpraHu3M  YeJIOBEKa.
*Dxonorudeckue MpoOJeMbl, CBsA3aHHBIE C oOkcugoMm yraepoga(lV); rumoresa
rJ100aJpHOr0 MOTEIUIEHUs KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YronpHas kuciaora u eé
COJIM, UX (PU3NYECKHE W XHMHYECKHE CBOWMCTBA, *MOJyYe€HUE M NpUMEHEHHeE.™
KauectBennas peakuus Ha KapOoHaT-uoHBL. Mcmonp3oBaHwe KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO3MCTBE.

O6mue npeactaBieHUus: 00 OCOOCHHOCTSX COCTaBa M CTPOEHUS OPraHUYECKHX
COEMHEHUN yriepoja (Ha mpuUMepe MeTaHa, THJIEHA, 3TaHOJIa, YKCYCHOM KHCIIOTBI.
*Ux cocraB U XxuMmMuueckoe crpoeHue. Knaccudukaiuss opraHMYeCcKUX BeIIECTB.™
[TonsiTe 0 OMOJOrMYECKH Ba)KHBIX BEILECTBAX: JKHMpaX, Oelkax, yrieBojax — M HX
pOJIM B J)KU3HU 4YeloBeKa. *MarepuaibHOEe €UHCTBO OPraHUYECKUX U HEOPTaHMUECKUX
COeINHEHUN. *
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Kpemuuii, ero ¢Qusmyeckue M XMMHYECKHME CBOMCTBa (Ha mpUMeEpe
B3aMMOJICICTBUS C MeTa/llaMd M HEMeTa/llaMu), *mojydeHue®* W NIpHUMEHEHHe.
*CoenuHeHus KpeMHus B npupojae. O0mue npeactapieHus: o0 okcuae kpeMuusi(IV) u
KpeMHUEBOM kucnore. CUIMKAThI, PU3NYECKUE U XUMHYECKHE CBOICTBA, MOIyUYEeHUE U
NpuUMEHEHHe B  ObITy, MPOMBINIIEHHOCTH (B  MEIUIMHCKOW, SJIEKTPOHHOM,
CTPOUTENBHON W Ap.). BaxHeillne cTpoOHUTENbHbIE MaTepUalbl: KEpPAMHKA, CTEKJIO,
LEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6e30macHOro UCHOIB30BaHUS CTPOUTEIBHBIX
MaTepHaloB B OBCEIHEBHOW KU3HMU. *

XHWMHYECKUN SKCHEPUMEHT: HM3y4YeHUE OO0Opa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOW KHUCJOTBI; ITPOBEICHUE KAYECTBEHHBIX PEAKUMU Ha XJIOPUA-UOHBI U
HaONIOZ€HUE NPU3HAKOB HX NPOTEKAHUS; OMbITHI, OTpaXarouue Q(U3HYECKUE HU
XUMUYECKHE CBOMCTBA TaJON€HOB M HUX COEAUHEHUN (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); O3HAaKOMJIEHHWE C oOpa3laMu XJOpUJIOB  (TaJIOTEHHIOB);
O3HAaKOMJIEHHE C 00pa3naMu cepbl U €€ COCIMHEHHSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); HAOMIOZCHUE Tpoliecca OOyIIIMBaHUS caxapa Mo JEHCTBUEM
KOHLIEHTPUPOBAHHOMN CEPHOI KUCIIOThI; U3yUYE€HUE XUMHUYECKUX CBOMCTB pa30aBiIE€HHON
CEpHOI1 KUCIIOTHI, MPOBEACHNE KAaUYEeCTBEHHON peaklUy Ha Cylb(aT-uoH U HaOIIoIeHne
MpU3HaKa e€ MPOTEeKaHusI, O3HaKOMJIEHUE ¢ (PU3MUECKUMU CBOMCTBaMU a3ota, ¢pocdopa
U UX COCIMHEHUH (BO3MOKHO MCIIOIb30BaHUE BUECOMATEPUAIOB), 00pa3liaMu a30THBIX
u pochopHbIX ya1oOpeHuii; MoJydeHne aMMUaKka U U3y4YeHHUE ero CBOMCTB; IPOBEICHHE
KAueCTBEHHBIX PEaKUIMid Ha MOH aMMOHHUS U (ocdar-uoH W U3yyeHUEe MPHU3HAKOB HX
MPOTEKaHMs, B3aUMOJCUCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO MCIIOJIb30BAHUE BUACOMATEPUATIOB); U3yUEHUE MOJIETEH KPUCTAIMUYECKUX
pemérok anMmasa, rpaduTa; O3HAKOMIIEHHE C MPOIECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIE€M H© YCTPOMCTBOM MPOTHUBOras3a; IMOJIy4YEHUE
YIJIEKUCIIOrO Ta3a U M3yYE€HHE €ro CBOWCTB; MPOBEJICHHUE KAUYECTBEHHBIX PEaKUUi Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U W3YYEHUE MPU3HAKOB UX MPOTEKaHUS; 03HAKOMIICHHUE C
MPOJIYKIMEN CUIMKATHOW MPOMBIIIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX 3a]a4 110
Teme «BaxHelme HeMeTauIbl U UX COEUHEHUS.

Mertabl ¥ UX COETUHEHUS

OO6mras xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux  nonoxeHus B llepuogumueckoil  cucteMe  XMMHUYECKMX  DJIEMEHTOB
. 1. MenaeneeBa u crpoenusi atomoB. CTpoeHHe MeTaJIoB. MeTainueckasl CBsI3b U
METAJUIMYECKasi KPUCTAILUIMYECKAS PEIIETKA. DJIEKTPOXUMUUYECKUN PANl HANPSKEHUN
MeTaiuioB. DU3MYECKHME W XUMHYECKHE CBOMCTBA METAIOB (B3aUMOJECHCTBUE C
KHCJIOPOJIOM, BOJIOM, KUCTIOTaMK). *OO01mue crocoObl moydeHuss MetauioB. [lorsTre
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. Criassl (CTalb,
YyT'YH, TIOPATIOMUHU, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH . ™

[Ilenoynble MeTaibl: MOJOKeHUE B Ilepuoguyeckor cHCTEME XHUMHUYECKHX
anementoB J[. M. Mengeneesa; crtpoeHne aromoB.  HaxoxnaeHue B mnpupone.
@u3znyeckue M XUMHUYECKHE CBOWCTBa (Ha mpumepe Hartpus U Kaius). OKCuasl U
TUAPOKCUIBI HATpUs U Kanus. [[pruMeHeHre MeI0UYHbIX METAUIOB U UX COSTUHECHUIA.

[Ilenouyno3emenbHbIE METAaJIIbI MAarHum 151 KaJIbLIHN: IIOJIOYKEHUE
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B [lepuoanueckon cucreme XxuMu4eckux aneMeHToB [. M. MenneneeBa; ctpoeHue uUx
aTOMOB; HaxoxJeHue B mnpupone. dusnueckue U XMMHYECKHUE CBOICTBA MarHusi u
Kanblus. Bakueimme coeuHeHus: Kaublus (OKCUI, TUIPOKCUA, coiu). *XKEcTkocTh
BOJIBI U CITOCOOKI €€ ycTpaHeHUs. ™

AmromuHuii: nonoxkeHue B Ilepuoguueckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOCHHME aToMa; HaxOXAcHUE B mnpupone. Pusndeckue Hu
XUMUYECKHAE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJA W THAPOKCHUIA
ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepmogmyeckorl cHCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenaeneeBa; CTpOEHHE aroMa; HaxXOXKIEHHE B mpupoje. Puznueckue u
XUMUYECKHE CBOMCTBA jKelie3a (B3auMOJACHCTBHUE C METa/NIaMH, KUCIIOTaMU U COJISIMU).
Oxcunpl, tuapokcuasl u comu xenesa(ll) m kenesa(Ill): cocrtaB, cBoiicTBa u
*nonyuyeHue.*

XUMUYECKUI KCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMu METAVIOB U CILIABOB,
X (U3NYECKUMU CBOMCTBAMU; U3YUCHHE PE3YJIHTATOB KOPPO3UHU METAILIOB (BO3MOKHO
HCIIOJIb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEMN B3aUMOJICUCTBUS OKCUA KaJIbIUs U
HaTpus C BOJOM (BO3MOXKHO UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB); HCCIEIOBAHUE
CBOMCTB >KECTKOM BOJIBI; Mpollecca TOPEeHHsS >Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJIb30BaHKE BUIEOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUA Ha
WOHBI (Mar"us, KaJlblus, amtoMuHus, IuHKa, xkene3a(ll) u xeneza(lll), memu(Il));
HaOJII0/ICHUE U OTIMCAHKE MIPOIIECCOB OKpAIIMBaHUS IJIAMEHU MOHAMH HATPHs, Kaaus U
KaJblus (BO3MOXKHO MCIIOJIB30BAHUE BHJICOMATEPHANIOB); UCCIENOBaHUE aM(OTEPHBIX
CBOMCTB TH/IPOKCHIA QJTFOMUHHS U THAPOKCHUJA IIMHKA; PEUICHHUE dKCIEPUMEHTAIBHBIX
3a71a4 Mo TeMe «BakHenIe MeTaulbl U UX COCIUHEHUS.

XUMHS U OKpyXKaronas cpena

*HoBble Martepualibl U TEXHOJOTMHU. BemiecTBa u Marepualnbl B MOBCEIHEBHOM
KU3HU YEJIIOBEKa. XHMHS M 30pOBbE. be30macHOE HCIONB30BAHUE BEIIECTB H
XUMUYECKUX peakuuid B ObiTy. IlepBas mnomomp MHpH XUMHYECKUX OXKOTax
1 oTpaBiieHUsIX. OCHOBBI SKOJIOTUYECKON TPaMOTHOCTH. *

*Xumuyeckoe 3arps3HEHHE OKpY’Karllleld cpenbl (mpeaesibHas AOIMyCTUMAs
koHueHTpanus BemectB — [1J1K). Pons xumuu B pemieHnn SK0I0rn4ecKux mpooiaem.™

*TIpupoaHble HWCTOYHHKU YIJIEBOAOPOAOB (Yyrojb, HPUPOAHBIA Tra3, HEPTh),
IPOIYKTHI UX MEePepabOTKU, UX POJb B OBITY U MPOMBIIIEHHOCTH. *

XUMHYECKUIN HKCIIEPUMEHT: U3yueHHE O00pa3IoB MaTepHaloB (CTEKJIO, CIUIABBI
METaJIOB, OJIMMEPHBIE MaTEPHUAIIbI).™

MexnpeaMeTHbIE CBA3U

Peanmu3amus MeXnpeIMETHbIX CBs3€d NpU HM3y4YeHHMH XUMUUM B 9 kiacce
OCYILECTBIISIETCSl YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IMOHSTHUH,
TaK W IOHATHM, SBISIIOIIUXCA CUCTEMHBIMM JUIS OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OOme ecTecTBEHHO-HAyYHbIE TMOHATHUS: HAay4yHbId (DaKT, THUMNOTE3a, 3aKOH,
Teopusl, aHAJIU3, CUHTE3, KilacCuUKalUs, IEPUOAUYHOCTD, HAOIII0/IEHUE, SKCTIEPUMEHT,
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MOJICIUPOBAHUE, W3MEPECHHE, MOJECNb, SIBICHHE, MapPHUKOBBIM AP EKT, TEXHOJIOTHS,
MaTepHUabl.

®duszrka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, dJCKTPUICCKUN 3apsl, MPOBOAHUKH, TOTYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KpHUCTaJUTMUECKas pemiETKa, CIUIaBbl, (HU3HUYIECCKUE
BEIIMYUHBI, €IUHUIBI HM3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3JMI,
CounHIe.

buonorust: ¢dorocuHTe3, napixanue, Owocdepa, HIKOCHUCTEMA, MHUHEPATHHBIC
yI00pEeHUS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAbl, TOPHBIE MOPObI, MOJE3HBIC
MCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEGHOI'O ITIPEAMETA
«XUMHM» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

B nenom pesynbraThl ocBoeHusi obyuwatouumucs ¢ 3[IP yueGHOro mpemmera
«Xumus» AOJKHBI COBMAAaTh C pesyipraramMu denepanbHoil paboueld MporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanboiee 3HAYUMMBIMU SIBIISTIOTCS:

JINMUHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHUS MPOTPaMMBI  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCA B XOJe OOy4YeHUST XUMHUU B €IMHCTBE Y4eOHOU U
BOCITUTATEIIBHOW JICSITEIIbBHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMUA POCCUHCKHMHU
COIMOKYJBTYPHBIMA ¥  JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPUHSTHIMA B
oOIecTBe TpaBUJaMH W HOPMaMH TMIOBEJCHHS M CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS M COL[UANTM3AIMN 00YJIarOIIUXCSI.

JImuHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTh 00yJaroIIIXCsI
PYKOBOJICTBOBATBhCSI CUCTEMOW IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMM M PaCIIMpPECHUC
OTIBITA JACATEIHHOCTU HA €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpuOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECCKOMY H
HAy4YHOMY HaCJEAWIO, TOHUMAaHUS 3HAYCHHUS XUMHYECKOM HAyKH B IKU3HU
COBpPEMEHHOT0 O0IIecTBa, CIMOCOOHOCTH BJIAAETh JOCTOBEPHON HHGopMaIuein o
MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSX MHPOBOM W OTCUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa M OOIIECTBA;

2) TPaXKIaHCKOTO BOCIIUTAHUS:

NPEACTABICHUS] O COIMAIBHBIX HOPMax U TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIEIOBATENBCKOM, TBOPUECKOW M APYTHX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JEATEILHOCTH MPH BBHIMOJHEHUU y4EOHBIX,
MO3HABATEIBHBIX 3a/1ad, BBITOJHCHHM XUMUYECKAX OSKCIEPHUMEHTOB, CO3JaHUHU
y4eOHBIX TTPOEKTOB, CTPEMJICHHUSI K B3aMMOTIOHMMAHHIO U B3aWMOIIOMOIIM B TIpoIIecce

ATOU yqe6H01>i ACATCIIBHOCTH, T'OTOBHOCTH OIICHUBATh CBOE MMOBCACHHUC M ITOCTYIIKU
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CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUN IMOCTYIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKUX IPEACTABICHUN O BEIIECTBE M XUMHUYECKOM pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIIOIIMX OCHOBY
JUIsl TIOHMMAaHHSI CYIIHOCTH HAy4YHOM KapTUHBI MHpA, NPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX pPa3BUTHUS IPUPOBL, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOM CPenoit, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEMN;

MO3HABaTEJIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOUMBIX 151 OOBSCHEHUS HaOII0JaeMbIX ITPOLIECCOB U SBJICHUN;

MO3HABATENIbHON, WHPOPMAITMOHHOW W YHTATEIHLCKOW KYJIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSTEILHON paboThl ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JIMTEPATYPOH,
JOCTYMHBIMU TEXHUYECKUMU CPEeACTBAMU UH(OPMAIMOHHBIX TEXHOIOTHIA;

uHTEpeca K OOYYEeHHI0O UM TMO3HAHWIO, JI0O03HATEIbHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMO00pa30BaHMIO, MPOEKTHON U UCCIEI0BATENbCKON IESITEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHS 00y4EHHUS B JaIbHEUIIIEM;

4) popmupoBaHus KyJIbTYPhI 30POBbSI:

OCO3HAHUS LIEHHOCTHU U3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 *KU3HU, OCO3HAHUS TIOCIEACTBUNA U HENPUSTUS BPETHBIX
NpUBbIYEK (YMOTpeOJeHUs alKoroyis, HAPKOTUKOB, KYpEHHUs), HEOOXOJIMMOCTH
coOI0IeHNs MpaBUil OE€30MaCHOCTH MPHU OOpAICHHH C XMMUYECKUMH BEIIECTBAMHU B
OBITY U peajbHOU KU3HMU;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEpeca K MPAKTHUYECKOMY H3YUYEHHMIO Mpodeccuil U TpyJa pazIM4yHOTo poja,
yBaXXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOH JESITEIbHOCTH, B TOM YHKCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUIYATEHON
TPACKTOPUHM MPOAOIKEHUST O00pa3oBaHHS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEIHON
npohecCHOHAIBHON AESITENTbHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPO(ecCUOHANBHOU CpeIe;

6) 9KOJIOTUYECKOTO BOCITUTAHHUS:

AKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOIICHHS! K MPUPOAE KAK MCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyILECTBOBaHMUS, IOHUMAaHHUS [IEHHOCTH 30POBOr0 U 0€30MacHOro
oOpaza KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUSl LIEHHOCTH COOJIIOACHHS MpaBuil 0O€30MacHOTO
MOBEJEHUS MpU pabOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYaLUsX, YIPOKAIOUIUX 3I0POBbIO
U JKU3HU JTI0JICH;

CHOCOOHOCTH MPUMEHATHh 3HAHUS, NOJIydaeMble NpPH H3YYEHUU XUMUHU, IS
peILIeHUs 33/1a4, CBSI3aHHBIX C OKPYKAIOLIEW NMPUPOJHOU CPEINOH, MOBBILIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpPhl, OCO3HaHUS TJIOOAJIBHOIO XapakTepa 3KOJOTHYECKHX
poOJIeM U MyTEN UX PELIEHUs TOCPEICTBOM METOI0B XUMUU;

9KOJIOTMYECKOT'O MBIIUICHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKATUBHOM M COLMATIbHOMN MPaKTHKE.
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METAIIPE/IMETHBIE PE3VJIbTATBI

MeTtanpenMeTHbIe pe3ysbTaThl OCBOCHHUS 00pa30BaTENBHOW MPOrpaMMBI IO
XUMUHU OTPKAIOT OBJIAJICHUE YHUBEPCATLHBIMU TTO3HABATEIHHBIMY JACHCTBUSIMH, B TOM
quCIIe:

1) Ga30BbIC JIOTHYECKUE TEHCTBHS:

BBISIBJISITH IPUYHUHBI M CJICICTBUS MTPOCTBIX XUMUYCCKUX SIBIICHUH;

OCYIIECTBIISATh CPAaBHEHHUE, KIACCU(PUKALINI0O XUMHUECKUX BEIIECTB IO 33IlaHHBIM
OCHOBAHMSAM M KPUTEPHUSIM JIJIsI YKA3aHHBIX JIOTHYECKUX OTepaIluii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHWE TIOCJI€  MPEABAPUTEIHLHOTO  aHAlIN3a,
BKJTFOYAFOIIICE YCTAHOBJIECHNE TPUYMHHO-CIICICTBEHHBIX CBS3CH

co3/1aBaTh, MPUMEHSTH U MPE0OpPa30BHIBATH 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUTS peIIeHuUs] yUeOHBIX U TTO3HABATENIBHBIX 33/1a4 ¢ TOMOIIBIO TIe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHMHYECKHMX TIPOIECCOB U WX
MOCJIC/ICTBUS,

2) 0a30BbIE UCCIIEN0BATEILCKHE IEHCTBHS:

C TIOMOMIBIO TIEIarora MPOBOAUTH XUMUYCCKUN OIIBIT, HECTIOKHBIN SKCIIEPUMEHT,
JUIS YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa N3YUCHHUS, TPUUNHHO-CIICCTBCHHBIX CBSI3EH
Y 3aBUCUMOCTEN 00BEKTOB MEKYy COOOM;

C TIOMOINBIO TeJarora WIH CaMOCTOSITENbHO (OPMYIHPOBATH OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEJICHHOT'O HAOIIOICHUS, OITBITA;

3) pabota ¢ nHpOpMAaIHEH:

BBISIBIISITh IEPUIIUTEI MHGOPMAIUK, JaHHBIX, HEOOXOIMUMBIX IS PEIICHUs
MOCTaBJICHHOM 3a/1a4H;

npeoOpa3oBbIBaTh WH(GOPMAIIMIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT
¥ 1p.);

UCKAaTh WIW OTOMpaTh MH(GOPMAIMIO WJIM JAaHHBIE W3 UCTOYHUKOB C YYETOM
MIPEUIOKCHHONW YIeOHOM 3a71a4M ¥ 33/ TaHHBIX KPUTCPHEB.

OBnajzieHNe YHUBEPCAIbHBIMU yU€OHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMU:

OpraHu30BbIBATH YUeOHOE B3aMMOJICHCTBHE B IpyIine (OnpeessTh o01ue e,
pacipenensTh pojii, J0rOBapUBATHCS APYT C IPYTOM H T. 1.).

C TIOMOIIIBIO TIEJIarora Wik CaMOCTOSITEIbHO COCTABJISITh YCTHBIE U MHUCHMEHHbBIC
TEKCTBI C HCIOJB30BAaHUEM WILTIOCTPATUBHBIX MATEPUAJIOB [JISl BBICTYIICHUS TEpeN
ayIUTOPHUEN;

OpraHU30BbIBATh Y4YEOHOE COTPYJAHMYECTBO U COBMECTHYIO JAESTENbHOCTH C
YUHUTEIIeM U CBEPCTHHKAMU; paboTaTh MHIWBHUAYAJIbHO W B TPYIINIE: HAXOIUTh oOIIee
pelieHrue W paspemarb KOH(IMKTHI HAa OCHOBE COTJIACOBaHMS MMO3HUIMH U ydeTa
UHTEPECOB; (OPMYITUPOBATH, APTYMEHTHPOBATh M OTCTAUBATh CBOC MHCHUE;

OIICHMBATh KaYECTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT, MPUHUMATH U Pa3/IEIsATh
OTBETCTBEHHOCTh M MPOSBIISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETAa Mepe]] IPYHIO.

OBnasieHne yHUBEPCAIbHBIMU YU€OHBIMH PETYJISTUBHBIMU JEHCTBUSIMH:

oOHapyxuBaTh H (QOPMYJIUPOBATH Yy4eOHYIO MPOOJIEMY, ONPENENITh Ielb
y4eOHOU e TeIbHOCTH;

BJIAJCTh OCHOBAMHM CAMOKOHTPOJIS, CaMOOIICHKH, WPHHSATHS pEIICHUd U
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OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATENBbHOM IE€ATEIbHOCTH;

COOTHOCHUTBb CBOM JICMCTBUS C IUIAHUPYEMBIMHM PE3YJIbTATAMU, OCYLIECCTBIATH
KOHTPOJIb CBOEH JEATENIbHOCTH B IPOLECCE AOCTHXKEHUS pe3yJibTara, OMNPENEIIATh
CrocoObl IEUCTBUI B paMKaxX MPeISIOKEHHBIX YCIOBHUI U TpeOOBAaHUN, KOPPEKTUPOBATH
CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSAIOIIEHCSA CUTYALUEH;

JaBaTh aJCKBAaTHYIO OLEHKY CUTYallMU U IPEAJIaraTh IUIaH €€ N3MEHEHMS;

NpEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MNPH PEIICHUH Yy4eOHOU
3a/1a4y;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPEOYeMBIH pe3ysbTar
JESTEeNBbHOCTH, OMNPENEATh IMO3UTHUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyroume
nanbHeie padoThl;

OCO3HAHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, €I0 MHEHHIO.

ITPEAMETHBIE PE3VYJIbTATHI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB 10 OCBOEHUIO 0053aTEIHLHOTO COJICpKAHUSI,
yCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeil MpOorpamMMoid, BBLICISIOT: HAYYHBIC
3HaHWUS, YMEHHS W CIOCcOObl AeMcTBUM, cnenuduueckue mjisg y4eOHOro mnpeaMmera
«XuMHs», BUABI JIEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETallUu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYAIUsIX:

NPEACTABICHUE O 3aKOHOMEPHOCTSIX W IIO3HABAEMOCTH SIBIICHUI TMPUPOIBI,
MOHMMaHWe OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HayKd Kak oO0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOIIeH KyJbTypbl M MNPaKTUYECKOU
JESITETPHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOTO OOIECTBA; MOHMMAHUE MeECTa
XUMUH CPEJI JIPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMHU MOHATHUIHOTO armapara U CUMBOJUYECKOrO SI3bIKa XUMUU
JUTSL COCTaBIICHUS JOPMYJT HEOPTAHUUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIUi
(c omopoil Ha airopuTM YueOHBIX JEUCTBHUIA); BIIaJICHUE OCHOBAMHU XUMHUYECKOU
HomeHknatypsl (IUPAC u TpuBHaibHOW) U YMEHHE HUCIOJIb30BaTh €€ /I pelIeHUs
y4eOHO-TI03HABATEIbHBIX 33J]a4 C MOMOIIBI0 YUUTENS; YMEHHUE HCIOIb30BaTh MOJIEIU
JUIsi OOBSICHEHHMS] CTPOEHUS AaTOMOB W MOJIEKYJ IO ajiroOpuTMy C OMNOpOM Ha
ONpEICIICHHUS;

MPECTABICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHHUE C MTOMOIIBIO YUUTENs
MPUMEHATh CUCTEMY XMMHUYECKUX 3HAHUU JJIsl YCTAHOBJICHUS B3aMMOCBSI3€M MEXIY
M3YyUYCHHBIM MATEpUAIOM U TPU TOJYYCHUH HOBBIX 3HAHWH, a TaKXke B TMpolecce
BBITIOJIHCHHSI YUYEOHBIX 3alaHWii W TpU pabdoTe ¢ HCTOYHUKAMU XUMHUUYECKOU
uH(popMaIuu, KOTopas BKIIOYAET:

BOKHEUIINE XUMHYECKUE TMOHSTHSA: XUMUUYECKUW DJIEMEHT, aTOM, MOJIeKYyJia,
BEILIECTBO, IMPOCTOE M CIO0XHOE BEIIECTBO, OAHOPOJAHAS W HEOMAHOPOAHAs CMEChH,
OTHOCUTENIBHBIE aTOMHAasi W MOJEKYJSIpHas MaccChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CPEIHSA),
XUMHYECKasi pEaKUUs, PEaKUHH COCOUHEHHUsS, PEAKUUU Pa3JIOKEHUS, pPEaKIHUU
3aMeNIeHUs], peaklui OOMeHa, TEIIoBOM A(PEeKT peakuuu, 3K30- U SHIOTEPMUUECKUE
peakiuu, pacTBOp, MaccoBas JI0Js1 XMMHUYECKOrO 3JIEMEHTa B COCIWHEHHH, MacCOBas
JI0JISI ¥ TIPOLICHTHAsI KOHIIEHTPAIIMS BEIIECTBA B pacTBOPE, AP0 aToOMa, dIEKTPUICCKUN
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CJIO aToMma, aToOMHas OpOWTa b, PagMyC aroMa, BAJICHTHOCTb, CTEMICHb OKHUCIICHWS,
XUMHUYECKasl CBS3b, DJEKTPOOTPHUIIATEILHOCTD, MOJIIPHAsS U HEMOJSpHAs KOBaJeHTHAas
CBsI3b, MOHHAs CBs3b, METAJUIMYECKAs] CBS3b, KPUCTAUTMYECKAs peIlIeTka (aToMmHas,
WOHHAsl, METaJUIMYecKasi, MOJICKYJsipHasi), MOH, KaTHOH, aHWOH, JJIEKTPOJIUT U HE
ANIEKTPOJUT,  AJICKTPOJUTHYCCKAs  JUCCOIMAIUSA, pEaKIUH HOHHOTO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIMH, OKHCIUTEIh W  BOCCTAHOBUTEIID,
OKHCJICHME W BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XMMHUUECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBIE PEAKIUH, CKOPOCTh XUMHUYECKON pEaKIuHu, KaTajau3arop, MpeAcIbHO
nonyctumas koHrentpauus (I1J1K), koppo3ust MmeTanioB, CIIaBbl;

OCHOBOITOJIaTraroIINe 3aKOHBI XUMHUH: 3aKOH COXpaHEeHHs Macchl, [lepuoanueckuii
3akoH [[. 1. MeHieneeBa, 3akOH OCTOSTHCTBA COCTAaBa, 3aKOH ABOrajipo;

TEOPUM XUMHUHU: ATOMHO-MOJICKYJIIpHAsS TEOpHUs, TEOPHUS AIEKTPOIUTUUYECKOM
JTUCCOTIMAIINK, a TaK)Ke TPECTAaBICHUS O HAYYHBIX METOJaX IMO3HAHHS, B TOM YHCIIE
HKCIIEPUMEHTAILHBIX U TEOPETUUYECKUX METO/AaX HMCCIENOBAHUS BEIIECTB U WU3YUYCHUS
XUMHUYECKUX PEaAKIIUi;

MIPEICTABJICHUE O TIEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX DIIEMEHTOB
(pamuyc aroma, D3JIEKTPOOTPULIATEIBHOCTH), MPOCTBHIX U CJOXKHBIX BEIIECTB OT
MOJIOXKEHUST 3JIeMEeHTOB B [lepmomnueckoi cucteme (B MalbIX TEpHOJaX M TIIaBHBIX
MOATPYIINAaX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHUE OOBACHSTH CBS3b MOJIOKCHUS
aneMeHTa B llepHoauveckoil cHcTeMe ¢ YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB W 3apsj s/pa, OOIIee YHCIO AIEKTPOHOB),
pacnpenesneHueM BJIEKTPOHOB IO IHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TpeX
MIEPUOJIOB, Kaus U KaJbIUs; KIacCH(PHUIIMPOBATh XUMUYCCKHE DJIEMEHTHI C OITOPOH Ha
ornpeeneHus: GU3NIECKOro cMbIcia IUGPOBBIX JAHHBIX MEPUOTUICCKON TaOIUIIHI,

yMEHUE KJIacCU(PHUIIMPOBATh XUMUUYECKHE IJIEMEHTHI, HECOPraHUYCCKHE BEIIECTBA
U XUMHYECKUE PEAKIIMU C OMOPOM Ha CXEMBI; OMPEEsATh BAJICHTHOCTh W CTEIECHBb
OKHUCJICHUSI XUMUYECKUX BJIEMEHTOB, BUJ XUMHUYECKON CBSI3U U THUIl KPUCTAILTUYECKON
CTPYKTYPBI B COSIMHEHUSX, 3apsil HOHA, XapaKTep CPeIbl B BOAHBIX PaCTBOpPaX BEIIECTB
(KUCTIOT, OCHOBaHWM), OKUCIUTENh W BOCCTAaHOBUTEIh II0 aJTOPUTMY Y4eOHBIX
JICHCTBUM;

YMEHUE XapaKTepU30BaTh C OMOPOM Ha cXeMy (U3NYECKHE U XHUMUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO/, rpaduT, aiMas, KpeMHUH, a3o0T,
dbocdhop, cepa, xyjop, HATpuil, Kanaui, MarHui, KajabllUi, ATIOMHUHUHN, XXEJIe30) U
CJIOHBIX BEIIECTB, B TOM YHCIIE€ UX BOJHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOJIOPO/I,
CEpOBOZIOPO, OKCHIBI M TUAPOKCUABI MeTauioB | - IIA rpynm, amomunus, meqau (I1),
nuHka, xene3a (II u III), okcuawr yraepona (II u IV), kpemuns (IV), azora u docdopa
(III u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ochopHas,
yTOJbHAs, KPEMHUEBAs KACIOTA M UX COJIN); OMTUCKHIBATH C ONMIOPOM HA IJIaH U KITFOUEBHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT WX COCTaBa M CTPOCHHUS TIOCIE MPEABAPUTEIBHOIO aHAJM3a TOJ PYKOBOICTBOM
nejarora, MPUMEHEHUE BENMIECTB B 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTh
POTEKaHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX TPOIECCOB HA OPTaHU3M YEJIOBEKA U OKPYIKAIOIIYIO IPUPOIHYIO CPEIY;
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YMEHUE COCTaBJIATH MO O00pa3lly, CXeMe, alrOpuTMy Y4EOHBIX JIEWCTBHIA
MOJIEKYJIIpHBIE U MOHHBIC YPaBHEHHUS peakIvil (B TOM YKCIIe pEaKIMii HOHHOTO 0OMeHa
U OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKINi), WUIIOCTPUPYIOIMINX XUMHUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rPymil  HEOPraHWYECKMX  BEIIECTB, a TaKXke
MOJTBEPKIAOMINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKITY HUMH;

YMEHHE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O U MOJISIPHYIO MAacChl
BEILECTB, MACCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTa B COECAWHEHUHU, MAaCCOBYIO JIOJIIO
BEILECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ira3oB ¢ ONOPOM Ha
obmue (GopMyIIbl; YMEHHE TPOBOIUTH PACUYETHI IO YPAaBHEHUSAM XUMUYCCKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEILIECTBA, 00BEM U MACCy PEareHTOB WM MPOAYKTOB PEAKIUU C
OMoOpoM Ha 00pa3ell, aJIrOPUTM YUEOHBIX JIEUCTBUM;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO MO3HaHUs (HaOJ0/IeHne, U3MEPEHHE,
AKCIEPUMEHT, MOJICTUPOBAHUE) MPU HM3YYECHUU BEIIECTB M XMUMHUYECKHX SIBJICHUU C
OTOpPOM Ha aJTOpPUTM YYEOHBIX NEUCTBHM; yMeHHE Cc(HOpPMYIUpOBaTH MPOOJIEMYy U
NPEAJIOKUTh MYTH €€ pEelIeHUs C MOMOINIbIO Ienarora; 3HaHue OCHOB Oe30I1acHOMN
paboThl C XWMHYECKHMH BEIICCTBAMHU, XHMHYECKOW IIOCYIOH M JIabOpaTOPHBIM
000pyI0BaHUEM;

HaJU4Yue MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUSI U OCYIIECCTBICHUS CJIEIYIOIINX
XUMUYECKUX HKCIIEPUMEHTOB 07l PYKOBOJCTBOM YYHTENs C OOCYXKJIECHHUEM IUIaHa
pabOThI MJIM COCTABIECHUEM TaOJIMLIbI:

U3YyUYCHUE U OnKcaHue (PU3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3UUECKUMU U XUMUUYECKUMU SIBJICHUSIMU;

OTBITHI, WJUTIOCTPUPYIOIIKE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaKIIHil;

U3y4EHUE CIOCOOOB pa3fiesieHusl CMecei;

MOJIyYeHHUE KUCIIOPO/Ia U U3YUEHUE €TI0 CBOMCTB;

MOJIy4YE€HHE BOJOPO/IA U U3YUEHUE €r0 CBOICTB;

MOJIyYEHHE YIJIEKHUCIIOTO ra3a U U3y4eHUeE €ro CBOMCTB;

MOJTy4YeHHE aMMHUaKa U U3YUYEHUE €T0 CBOMCTB;

IIPUTOTOBIICHUE PACTBOPOB C OIPEACICHHOM MacCOBOW JOJIEM PaCTBOPEHHOIO
BEILIECTBA;

UCCIICIOBAHUE U OIKMCAaHUE CBONCTB HEOPraHMYECKUX BELIECTB PA3IUYHBIX
KJIACCOB;

NPUMEHEHUE WHIUKATOpOB (JlakMyca, MeTujiopaHxa W (eHondranienna) ais
OMpEeEIICHNS XapaKTepa Cpeabl B paCTBOPaxX KUCIOT U LIEJI0UEH;

U3YyUYCHHE B3aUMOJCHCTBHUS KHCIOT C METaJUIaMH, OKCHUIAMHU METAJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOI0 METaJIa JPYTUM U3 PacTBOpPA COJIH;

UCCIIeI0BaHNE aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA;

pelIeHre  SKCIEPUMEHTaNbHbIX 3a7a4y 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPTaHUYECKUX COCITMHCHUI;

pelIEHHEe  JKCIEPUMEHTAIBHBIX  3aJady IO TeMe  «OJIEKTPOJIUTHYECKAS
JUCCOLUALIMS»;

pelIeHUE IKCIEPUMEHTAIBHBIX 3a/ad no TeMe «BaxHelmume HemeTambl U UX
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COCTUHEHUSY,
pelieHre SKCIEpPUMEHTAbHBIX 3a/lady 1Mo Teme «BakHeiime meTamisl U UX
COCIUHEHUSY;

XUMHUYECKUE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH MTPOTEKAHUS PEAKIIHiA
HOHHOT0 0OMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapboHaT-, CHUIMKAT-AHUOHBI,
TUAPOKCU/I-MOHBI, KaTHOHBI aMMOHUS, MarHUs, KajbIlus, aJTIOMUHUSA, Xenesa (2+) u
xene3a (3+), Mmenu (2+), HUHKAa;

YMEHHE TPEACTABIATh pe3yJbTaThl OKCIEPUMEHTa B (GOpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TAOJHI] U BBISBIISTH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUJIaMU 0€30MaCHOTO OOpallleHUsl ¢ BEIECTBAMHU, UCIIOJIb3yEMbIMU
B TIOBCEJHEBHON JKM3HM, a TaKkKe NPaBWJIAMHU TOBEICHUS B ILENSIX COEpexeHUs
3M0POBbSl M OKPY’KaIOIIEeW TPHUPOJHONW Cpelbl; TMOHMMaHWe Bpeda (OMacHOCTH)
BO3JICHCTBUSI HAa >KUBBIE OPraHU3Mbl OINPEAENICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBIIEHUS W TPEIOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS; MOHMMAHUE 3HAYCHUS
KHUPOB, OCJIKOB, YIJIEBOJIOB ISl OpraHru3Ma 4eJIOBeKa;

BJIAJCHUE OCHOBAaMM XUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH yMEHUE
MpaBUJILHO WCIOJIB30BaTh M3YUYEHHBIE BEIIECTBA W Marepuaibl (B TOM YHCIE,
MUHEpaJIbHBIC YI0OPEHUS, METAIbI M CIUIaBbI, TMPOAYKTHI MEPepadOTKH MPUPOTHBIX
MCTOYHHUKOB YTJE€BOAOPOAOB (yIJIs, NMPUPOJHOTO rasa, He(TH) B OBITY, CEIbCKOM
XO35IUCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOJUTH MPUMEPHl  MPABUIBLHOTO
MCIIOJIb30BaHMs U3YUYCHHBIX BEIIECTB U MaTEPHUAJIOB;

YMEHHUE YCTaHABIMBATh CBA3U MEXKIY PEAJbHO HAOIIOJaeMbIMU XUMUYECKUMHU
SBJICHHSIMH M TIPOIECCaMH, TPOUCXOMSIIMMH B MaKpO- U MHKPOMHPE, OOBSICHSTH
MPUYHHBI MHOTO0OpAa3usi BEIIECTB, YMEHHE HHTETPUPOBATh XUMUUYECKHUE 3HAHUS CO
3HAHUSIMU APYTUX yY€OHBIX MPEAMETOB C MOMOIIIBIO NIEAarora;

npeacraBieHue o cdepax MpoPecCHOHANBHOM JEeATEeIbHOCTH, CBS3aHHBIX C
XUMUEH ¥ COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTHXKEHHUAX
XUMUYCCKON HAayKH,; HaJU4Yhe OmbITa pabOThl C Pa3IUYHBIMA HCTOYHUKAMHU
uHpopMaIuu 1Mo XUMHUHU (HAYYHO-TIOMYJISIPHAS JIMTEpATypa, CIOBAPH, CIIPABOYHUKH,
MHTEPHET-PECYpChl) C OMNOpOM Ha alropuTM: yMeHUEe OOBEKTHUBHO OILICHHBATh
nH(OpMAITHIO 0 BEMIECTBAX, UX MPEBPANMIEHUSX U PAKTHICCKOM MPUMECHECHHH.

TpeGoBaHus K TMpeaMETHBIM pe3yjibTaTaM OCBOEHHA Y4eOHOro MpeaMeTra
«Xumus», pacrpeesieHHbIE TI0 To1aM 00y4YeHUs

Pesynbratel mo rogam (GOpMYJIUPYIOTCS MO TPHUHIMUMNY J00aBJIEHHUS HOBBIX
pe3yJbTaTOB OT roja K roay, YK€ Ha3BaHHbIC B MPEIbIAYIIUX TOAaxX IMO3MIIUHU, KaK
MPABUIIO, IOCTOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3YJIbTAaThl OUEPEHOIO Tojla
M0 YMOJITYAHUIO BKJTIOYAIOT PE3yJIbTaThl MPEAbIAYIINX JIET).

8 KIIACC

PaCKpbBIBAaTb CMBICII OCHOBHBLIX XHMHYCCKUX MMOHSITUH: aToM, MOJICKYJIA,
XUMHUYECKHUI QJICMCHT, IMPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, CMCCh (OI[HOpOI[HaH )41
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HEOJHOPOJIHAsI), BAJEHTHOCTb, OTHOCUTEIbHAs AaTOMHAsT M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10JIsl XUMHUUYECKOTO AJIEMEHTa
B COCAMHEHUHU, MOJIAPHbIA O00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPULIATETBHOCTh CTEIICHb OKHUCIICHUS], XUMUYECKasi  peakuus,
KJIaccu(PUKalusa peakiuii: peakluuyd COSIUHEHUs, PEaKUUU Ppa3IoOKEeHHS, pPEAKIUU
3aMEILEeHHs], peaKIuu 0OMEHa, 3K30- U 3HJIOTEPMUUYECKHE PEaKLUnu; *TeIioBol 3pdexT
peakuu’™; Sapo aroma, dJIEKTPOHHBINM CIIOW aTroMa, aTOMHAs OpOUTallb, pPaiuyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJSpHasi KOBAJICHTHAs CBs3b, MOHHAS CBSI3b, MOH,
KAaTHOH, aHUOH, pPacTBOP, MAaccoBas JOJsI BellecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHATUUA (cM. 1. 1) u
MIPUMEHSAThH 3TU NOHATHUS IPU ONMKUCAHUM BEILECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHUS (POPMYJI BEILECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUUYECKUX PEAKIU, 3JIEKTPOHHOTO OaiaHca;

OTpPEIEIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; CTEIICHb
OKHUCJIEHHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOPOM HA ONpenesieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHbBIC;, MPUHAMJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
coelMHEHUM 10 QopMysaM; BUJI XUMHUYECKOM CBsI3U (KOBAJICHTHAsT M HOHHAas) B
HEOPraHWYECKUX COEIMHEHHUSIX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKMX 3HAHHUM, YMETh C ITOMOIIbIO
YUYUTENSl MPUMEHSITh CUCTEMY XMMUUYECKUX 3HAHUM, JIJI1 YCTAHOBJICHHUS] B3aWMOCBSI3U
MEXIy U3yUYCHHBIM MaTEepHaIOM U TIPHU MOJIYYCHUH HOBBIX 3HAHUM, a TakXKe Mpu padboTe
C HUCTOYHUKAMU XuMmH4eckod wuHbpopmanu. OpUEHTUPOBATHCS B TMOHATUSAX U
OTIepUpPOBATH UMHU Ha 0A30BOM ypOBHE, TPUMEHSTH MPH BHITIOJHEHUN YI€OHBIX 3aJaHHHI
U pEUICHUH PacUETHBIX 3aJlay C OMOpPON Ha aJrOPUTM YUYEOHBIX JNEHCTBUN M3y4ECHHbIE
3aKOHBI M TEOPHH: 3aKOH coxpaHeHuss waccel, llepumomnueckun 3akon /JI.M.
MeHneneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHast
teopusi. COOTHOCUTH O0O3HAYEHUs, KOTOpble MMeEroTcs B Tabmuue «llepuogmueckas
cucreMa  xuMuueckux — a3nemeHtoB . 1. MeHneneeBay» ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsll sApa,
o0111ee YHCIIO 3JIEKTPOHOB U PACIPEACIIEHUE UX M0 3JEKTPOHHBIM CIIOSM);

KJaccu(UIMpoBaTh XMMUYECKHE DJIEMEHTHI; HEOPraHWYEeCKHWEe BEIECTBa;
XUMHUYECKHE peakuu (10 YMCIy U COCTaBy YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO
TerIoBOMY 3P eKTy, IO U3MEHEHHUIO CTENIEHU OKUCICHHMS] XMMHUYECKUX SJIEMEHTOB) C
OMOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMMHYECKUE CBOICTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas ONUCAHUE MPUMEPAMH MOJIEKYJSPHBIX YpPaBHEHHIA
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI C OMOPON HA CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOEHUS;
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUAX IOCIE
MIPEABAPUTEILHOIO OOCYX ACHUS C IE€1arorom;

BBIYUCIISITh OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JieMeHTa 1Mo (opMysie COSIUHEHUS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUYECKOW PEAKIMU C
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ONOPOM Ha aJTrOpUTM;

IPUMEHATH OCHOBHBIE OIEPALMN MBICIUTENBHON JEATEIBHOCTH — aHAJIU3 H
CUHTE3, CpaBHEHHE, O0000IleHHe, CcUcTeMaTu3anus, KilacCuQUKalus, BbISIBICHHUE
NPUYMHHO-CIEACTBEHHBIX CBS3€M — 11 M3YyYEHHs] CBOMCTB BEIIECTB M XMMHYECKHX
peakimii; eCTeCTBEHHO-HAyYHbIE METOJbl TMO3HAaHUS — HaAONIOJCHUE, H3MEpEeHHE,
MOJICJIMPOBAHUE, SKCHEPUMEHT *(pealbHbli W MBICIEHHBIA)® MOJ PYKOBOJICTBOM
MeJarora;

cleloBaTh MpaBUiaM IMOJb30BAHUS XMMHYECKOW NOCYI0M W J1abopaTOpHBIM
o0opy/lOBaHMEM, a TaKXKe IMpaBuUiIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB MO MOJYYCHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), IMPUTOTOBJICHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; INIAHUPOBATH
U NPOBOJUTH XUMUUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBI0O HWHIUKATOPOB (JIakMmyc, (eHoIdTarenH, METWIOpPaHX H JIp.),
MOATBEPKJAIOIIMX KAYECTBEHHBI COCTAB HEOPraHWYECKHUX BEIIECTB (KaUYECTBEHHBIC
pEeaklMK Ha UOHBI) MO/ PYKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XMUMHYECKUH 3JIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas peakius,
XUMHUYECKasl CBSA3b, *TEIUIOBOM 3P PEKT peakuuu, MOJb™, MOJSIPHBI 00BbEM, PacTBOp;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SJIEKTPOIUTUYECKAS TUCCOLUUALMS, PEAKIIUM HOHHOIO
oOMEHa, KaTaliu3aTop, *XMMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE
pEeaKkIMN™, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCIIUTEIb, BOCCTAHOBUTEIID,
OKHCJIEHME W BOCCTAHOBJIEHUE, aUIOTPOMNuUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJleHTHAsi, WMOHHAs, METa/NIMYecKasl), KpHUCTaJUIM4ecKas pemeTka, *Koppo3us
METaJUIOB, CIUIABBI; CKOPOCTh XMMHYECKOM pPEaKUUMU™, NPENeSbHO JAOIyCTUMAs
konneHTpanus (I1/1K) Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHUX MNOHATUHA (cM. 1. 1) u
MPUMEHSTH 3TU TOHSTHS MPU OMUCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PEe3yibTaTOB HaOIIOACHMIA,
coctaByieHHs1 (HOpMYJT BEUIECTB M YPABHEHUN XMMHMUYECKUX PEAKIMM, 3alUCH JaHHBIX
ycnoBuit 3aga4. Mcnonbs3oBatk 0003HaueHus, uMmeromecs B [lepuonnueckoit cucreme
U Tabiue pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUI M cojiell B BOJAE MJIsl BBIIOJHEHUS
3aJIaHUN.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XHMHYECKUX JJIEMEHTOB B
COEMHEHUSIX PA3JIMYHOIO COCTaBa; NPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEAMHEHUU C OMOpPOM Ha ONPENENICHHs, B TOM YHCIIE CTPYKTYpPHPOBAHHBIE,
BHJIbI XUMHUYECKON CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOH (opMylie; XapakTep CpeAbl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOW PpEmETKH KOHKPETHOIO
BEIECTBA™;

packpbiBaTh  cMbicn  [lepuommyeckoro 3axkona J[.MI. MenneneeBa wu
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JEMOHCTPUPOBATh €ro IMOHMMAaHHUE: *OMNHChIBATH WU XapaKTEpU30BaTh* TaAOIMUYHYIO
dopmy Ilepuoanueckoil CHUCTEMBI XHMHUYECKHX OJJIEMEHTOB: pa3jinyaTh IOHATHUSA
«rnaBHas moarpynmna (A-rpynma)» U «mobounas mnoarpymnma (b-rpymma)», mansie u
00JbIlIKEe IEPUOJIBI; *COOTHOCUTH™ 0003HAUCHHUS, KOTOPbIE UMEIOTCA B MEPUOIUIECKON
Ta0HIle, C YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocraB 1 3apsA sapa, o0LIee YUCIIO JIEKTPOHOB U PACIPEAECICHUE UX O JIEKTPOHHBIM
CIOsIM); *OOBSICHATH* 00IMe 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XUMHYECKHUX
AJIEMEHTOB M MX COEAMHEHWH B Mpejesiax MalblX MEPUOJOB M TJABHBIX MOArPYII C
y4E€TOM CTPOEHHUSI UX ATOMOB;

KJacCu(UIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOpPraHMYeCKHue BEIIECTBA;
XUMHUYECKHE peakiuu (10 YMCIy WM COCTaBYy YYAacTBYIOIIMX B PEAKIHUHM BELIECTB, IO
TerioBoMYy 3(D(eKTy, IO U3MEHEHNIO CTEIIEHEH OKHCICHUS XUMHUUYECKUX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOMINE U CTICIH(PUICCKIE XUMUISCKUE CBONCTBA
BEIIECTB PA3JIMYHBIX KIJIACCOB, MOJTBEPXKAasi ONMUCAHWE MPUMEPAMH MOJICKYJISPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUI C OIIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS AJIEKTPOJUTHUYECKON AMCCOLMALMUA KUCIOT, LIEN0YEH U
COJICH; TOJIHBIE M COKpAIEHHBIE YpPaBHEHHUs PEaKlUUil MOHHOrO OOMEHA; ypaBHEHUS
peaklMii, HOATBEPAKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBS3H MEXIY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakuuil;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS;
BO3MOYKHOCTH THIPOTEKAHHUSI XWMHYECKHMX IPEBpPALICHUN MOCIe NpeIBapUTEIbHOIO
00CYXJIEHHS C MeJIarorom;

BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChbl BELIECTB;
MacCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa Mo (opMysie COeAUHEHHUS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PAaCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKON peakluu ¢
ONOPOM Ha aJIrOpUTM;

clieloBaTh MpaBWjIaM IMOJb30BAHUS XMMHYECKOW TOCYJI0OM W J1abopaTOpHBIM
000OpyIOBaHUEM, a TaKXKe MpaBHJiaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIMSIMU T10 BBITTOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB MO TOJIYYCHHUIO U
coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOro rasa);

IPOBOAMUTH PEAKIUH, MOATBEPKAAIONIME KAYECTBEHHbI COCTaB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJOPHUA- OpOMHUI-, HOAUA-, KapOOHAT-,
¢docdar-, cunmkar-, cyiab(aT-, TUIPOKCUA-HUOHBI, KATHOHbl aMMOHHUS M HWOHBI
M3YUYEHHBIX METAUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPACTBOpPaX HEOPTraHUYECKHUX
BEILECTB;

IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTENBHOW JEATEIBHOCTH — aHaJIu3 H
CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTH3alMI0, BBISIBICHUE  NPUYUHHO-
CIIEACTBEHHBIX CBSI3€il — JUIsl M3YYEHHsI CBOMCTB BELIECTB W XMMHUYECKUX PEaKIUil;
€CTECTBEHHO-HAy4HbIE€ METOJIbl IO3HAHUSI — HAONIOIEHUE, U3MEPEHHE, MOJIEITUPOBAHUE,
AKCIEPUMEHT (peasIbHbIA U MBICIICHHBIN ).
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Peasm3zanust nporpaMMbl BOCIIMTAHUSA:

- ®OpMUPOBAHHUE POCCHUICKOW T'PAKJAHCKON HMICHTUYHOCTH, MPUHAUIE)KHOCTH K
oOuHOCTH rpaxkiad Poccuiickoii @enepanuu.

- Bocniutanue nro6BU kK poaHoMmy Kpato, Pomune, cBoeMy Hapoiy, YBaXKEHUS K
Ipyrum Hapojam Poccun

- Bocutanne Ha OCHOBE AyXOBHO-HPAaBCTBEHHOM KYJIBTYpbI HApo0B Poccun.

- @OpMUPOBAHUE ICTETUUECKON KYJIBTYPbl HA OCHOBE POCCUUCKHUX TPATUIMOHHBIX
JyXOBHBIX IIEHHOCTEH, MPUOOILIEHHE K JIyUIIIUM 00pa3iiaM OT€Y€CTBEHHOTO U MUPOBOTO
HCKYCCTBa

- Bocriuranue yBakeHUs] K TPyAy, TPYASAIIMMCS, pe3yJbTaraMm Tpyla (CBOero u
JIPYTUX JTOJEH )

-  @opMHpPOBAHUE HKOJIOTHMYECKOW KYJIbTYpbl, OTBETCTBEHHOTO, OEpEeKHOI0
OTHOUIIEHHUS K MPUPOJIEC, OKPYKAIOILIECH Cpeae

- Bocriuranue crtpemiieHuss K TMO3HAHHWIO ceOsi W OPYruX JIOACH, TPUPOABI H
oOr1recTBa
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3jieiioB 1 JuiekTpoHHbIE (HU(pOBbIE)
KonTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTesibHbIE PeCypPChI
padoTsbl padoThI
Pa3znea 1. [lepBoHayanbHble XUMHYECKUE TTOHATHUS
XuMust — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 0 9 bubmuoteka [{OK

' MPAKTUYECKOU 1eATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeaoBeKa

19 BelecTBa u XuMu4eckue 15 1 0 bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazueny 20

Pasnen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 0 0 bu6nmorexa LIOK

' 00 okcuax https://m.edso0.ru/7f41837¢
29 Bomopona.Ilorstue o kucimorax 8 0 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsrl. [Tousitue 06 5 1 1 bu6nuoreka [JOK

' OCHOBaHHUSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnnoreka [IOK

' HEOPraHUYECKUX COEeIUHEHNUH https://m.edsoo.ru/7f41837¢c

Hroro mo pazneny 30

Paspnea 3. Ilepuoanueckuii 3axkon u [lepuognyeckas cucrema xumuieckux 3j1emeHToB /I. M. MenaeneeBa. CTpoeHue aToMoB.
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Xumuyeckasi ¢cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu

[lepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMUYECKUX dieMeHToB /1. U.
MenneneeBa. CTpoeHue aToma

3.1

bubmorexa [JOK
https://m.edsoo.ru/7f41837c¢

XUMHYECKAs CBA3b.
3.2 OKHUCIIUTEBLHO- 8 1
BOCCTaHOBUTEJIbHBIC PEAKIIUU

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c¢

Htoro no paszgen 15 bubnnoreka [JOK
pasaety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 0 bubmmoreka [IOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 4
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9 KJIACC

KounuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM nuppoBbIe
Ne i/t P Kontpoabubie | IlpakTuueckue (mpp )
NPOrpamMMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pazjen 1. BemecTBo 1 XuMHU4ecKHe peakunu
[ToBTOpeHue u yriryOiaeHue 3HaHUN bu6muoreka [IOK
11 5 1 0 _
OCHOBHBIX pa3JieJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
DIEKTPOIUTHYECKAS JUCCOLIUALIUA. bubnunorexa [IOK
1.3 8 1 1
XHUMHUYECKHUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKUX 4 0 1 bu6muoreka [JOK
' anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO1as XxapaKTepUCTHKa XUMUYECKUX
2.2 E)JIGII\L;GHTOIS VIA?r nmel. Cepa u eé 6 0 0 bubmorexa LOK
' PYTIIRL- 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
2.3 E)JIGII\L;GHTOIS VA-? nnsl. A30T, pocdop u ux 7 0 1 bubmorexa LOK
' PYIIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1as XxapaKTepUCTHKa XUMUYECKUX
24 BJ'IGII\L/EGHTOIE IVAl-jr TIbL. YTIEpoa U 8 1 2 bubsmorexa TIOK
' . PYHIBL: PO https://m.eds00.ru/7f41a636
KPEMHUH U UX COCTUHECHHUS
Hroro mo pazaeny 25
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Pa3znea 3. MeTalsibl M UX COeTHHEHHS

3.1 OO1mue cBoicTBa METAIIOB 4 ngs?;;?:é(sigrou}é £413636
3.2 Baxkneime MeTaiUIbl ¥ UX COSTUHEHUSI 16 ngg;ﬁf:;ggﬁ £413636
Utoro no pazneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BemecTBa 1 Matepuabl B )KU3HU YeJIOBEKa 3 BH@_H/IOTeKa [OK
https://m.edsoo.ru/7f41a636
Hroro no paznerny 3
PesepBHOE Bpems 3 BH6J_MOTCK3 LOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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