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PABOYAA TIPOT'PAMMA 11O YYEBHOMY [INPEIMETY
"XUMHUA".

PaGouas nporpamma no yueOHOMY npeaMery «Xumus» (0a30BbIid YpPOBEHbD)
(npenmetHass ~ oOmactb  «EcTeCTBEHHO-HayudHble  HPEAMETHI»)  BKJIIOYAET
MOSICHUTENIbHYIO 3alUCKy, COJEp)KaHhe OOYy4eHMs, IUIAHUPYEMbIE pPE3YyJIbTaThl

OCBOCHUA NIPOTrpaMMBI 110 XUMHH, TCMATHYCCKOC IINIAHUPOBAHUC.

MHNOSACHUTEJIbBHASA 3AIIUCKA.

[Iporpamma 10O XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIETo oOpa3oBaHUs
COCTaBJIC€HA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBE ¢eaepanbHoi paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIICNIIMM TIPEernojiaBaHusl y4eOHOro mpeaMera «XHUMHS» B
oOpasoBaTenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o XuMmuu paszpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJIUYECKOMN
MTOMOIIIHM YYUTEIIO B CO3JaHUU paboydeil mporpaMMBbl 110 y4eOHOMY IIPEAMETY.

[Iporpamma mo XumuM Ja€T MPEICTABICHUE O IEIAX, OOIIEH CTpaTeruu
oOy4YeHUs, BOCHUTAHWUS M PA3BUTUSA OOYYAIONIUXCS CPEACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIUBAET o0s13aTenbHOe MpeIMETHOE cojaepKaHue,
npeaycMaTpuBaeT paclpeiesieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pazmenaM M TEeMaM MPOrpaMMbl IO XHUMHUH, OINpPEIETsAeT KOJUYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEA0OBATENIbHOCTh ~ U3YYEHUS XHMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTUKA  y4eOHOrO TMpoIlecca, BO3PACTHBIX
0COOCHHOCTEM O00YyYaroluXcs, OMpeaeseT BO3MOXHOCTH npeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 00Opa3zoBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHUU K

pe3yijabTaTaM 06yquH;[ XMMHHU Ha YPOBHC ueneﬁ HN3Yy4YCHHA IIPEAMETAa 1 OCHOBHBIX



BUJIOB Y4COHO-TIO3HABATEILHOU JESTSIBHOCTH OOYYarOIIerocss MO OCBOCHUIO
y4e0HOTr 0 Co/IepKaHUs.

3HaHME XUMHH CIYXHT OCHOBOH ISl (OPMHPOBAHUS MHUPOBO33PCHUS
00y4JaroIerocsi, ero MpeJACTaBICHUN O MaTEPUATBHOM €IUHCTBE MHUPA, BAXKHYIO
poib WrparT (GopMUpyeMble XUMHUCH NPEACTABICHUS O B3aWMOIIPEBPAIICHUSIX
DHEPTUU U 00 DBOJIOIMH BEIIECTB B MPHUPOJE, O MYTSIX PEIICHUS TII00aTbHBIX
npo0JIeM YyCTOWYMBOTO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, JHEPTETHUECKOMN,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, POOIeM 3IpaBOOXPAHEHHUSI.

W3yueHune XumMuu:

CIOCOOCTBYET  peajiM3allid  BO3MOXKHOCTEH  JIJISI  CaMOpPa3BHTUS U
(GopMHPOBaHUS KYJIbTYPbI JINYHOCTH, €€ 00MICH U HYHKIIMOHATBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
00ydJaroIuXcs, HABBIKOB WX CaMOCTOSATEIBHON  y4eOHOW  JCSTEIbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCJICIOBATEIIbCKUX YMEHWH, HEOOXOMUMBIX Kak B
TIOBCETHEBHOW JKU3HU, TaK U B MPO(ECCHOHATBHON eATeIhHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBA€T OCHOBBHI
IIEJIOCTHOTO B3TJIsI/1a HA UHCTBO MPUPOJIBI M Y€TIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TaroM B (POPMUPOBAHUHN €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YJarOIIUXCS;

crocobcTByeT (POPMHPOBAHHUIO IIECHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHWSIM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOH BKJIA] B DKOJIOTUYECKOE
oOpa3oBaHre 00yYarOIIXCS.

JlaHHBIC HANpaBICHUS B OOYYCHUH XUMHUU OOECIICUMBAIOTCS CICIUPUKON
colepKaHusi  y4eOHOrOo  TpeaMeTa, KOTOPBIM  SIBISETCS — MeNarorHYecKH
alalTHPOBAHHBIM OTPaKEHUEM 0a30BOI HAyKH XUMHUH Ha OMpPEeIEHHOM dTare e
pa3BUTHHL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHHs OPUCHTUPOBAH Ha
OCBOCHHE OOYYaIOMIMMHUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSITHH XHMHH, OCHOB
HEOPraHMYECKOW XHMHU ¥ HEKOTOPBIX OTICNBHBIX 3HAYUMBIX TOHSITHN

OPraHUYECKON XUMHHU.



CrpykTypa cofepxaHus MporpaMMbl IO XUMHUM C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 moaxona K €€ uzydeHuto. CoaepKaHUE CKIIAIbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHSATUN O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIUITY
MOCJIEIOBATENILHOIO Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSI:

ATOMHO-MOJICKYJIIDHOTO YYE€HHs KakK OCHOBBI BCETrO €CTECTBO3HAHUS,
[Tepunonnueckoro 3akona /(.M. MeHaeneeBa kak OCHOBHOTO 3aKOHA XMMUU; YYCHUS
O CTPOCHUHU aTOMa U XUMHYECKOU CBA3Y;

npeACTaBICHUN 00 AIMEKTPOJIUTHIECKON AUCCOIMAIINY BEIIECTB B paCTBOpaXx.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TIOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K APYTOMY, BBITIOTHSSA (PYHKIIUHU OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOXKHOCTEN MPAKTUUYECKOTO IPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUHU CHOCOOCTBYET  (HOPMUPOBAHUIO
IPEACTABICHUS O XMMUYECKOW COCTaBIISIONIEN HAYYHOM KApTHUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOM NPHUPObl, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
NO3HaHMS B Hayke. M3ydyeHue XvMHM MPOUCXOJIUT C MPUBICUYEHHEM 3HAHUU W3
paHee M3yYEHHBIX y4eOHBIX mpenmeToB: «Okpyxaromuid mupy», «buomorus. 5—7
Kiacce» U «dusnka. 7 knacey.

[Ipy wu3ydeHUH XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMUYECKOW HAyKH Kak OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKA 1 KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPbI. 3a1aua
y4e0HOTO TpeMeTa COCTOMT B (JOPMHUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEHTTNX (PAKTOB, TOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IIeHniT MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAayKH, B MPUOOIICHUH K
HAay4YHbIM METOJaM MO3HAHWA NPU W3YUYCHUH BEIIECTB U XUMUYECKUX PEAKLHM, B

(GbOopMUPOBAHUY U PA3BUTHH IMO3HABATEIIbHBIX YMEHUHN U UX TPUMEHEHUH B y4eOHO-



MO3HABATENbHON M y4eOHO-UCCIE0BATEIbCKON AEITEILHOCTH, OCBOCHUH TIPABUI
0e30macHOro o0parieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipu “3yyeHnn XMMHUM Ha YPOBHE OCHOBHOI'O 0OOILEr0 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IeTH, KaK:

dopMupoBaHHE UWHTEIUICKTYyallbHO pPa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY NPHUHSATHIO pPEUICHHH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

HANpaBJICHHOCT,  OOy4YeHHWsI HAa  CHCTEMaTHYeCcKoe  MPHUOOIICHHE
O0yJalolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHWs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMWH,

obecrieyeHue yCIOBHM, CIIOCOOCTBYIOMIMNX MPUOOPETECHUIO O0YJAOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

dopMmupoBanue o0med (PYHKIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh UM OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YS 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, TIPUMEHATD UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

dbopMupoBaHUE y 00y4alOMMUXCs TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAHHMSI
HEHHOCTH XUMHUYECKHX 3HAHUM Ui BbIPAaOOTKU 3KOJOTHYECKH IeJIeco00pa3HOro
MOBEJEHUsI B OBITY M TPYAOBOW [EATENBHOCTH B II€NIAX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOILIEH IPUPOTHON CPEBI;

pa3BUTHE MOTHBALIUM K OOYYEHHIO, CHOCOOHOCTEHl K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO

00y4YeHMUS.



Jist oOyuaromuxcs ¢ 311P, Tak ke, Kak ¥ JJi1 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB,  OCBAMBAIOLIMX OCHOBHYI  OOpa3oBaTElbHYI0  MPOTrpaMmy,
JOMHUHHPYIOLIEE 3HaYCHUE NPUOOPETAIOT TaKUE LI, KaK:

(GopMUpOBaHME MHTEJUIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY,  CAMOCTOSTEJIbBHOMY  IPHUHSTHIO  pPELIEHUH,  CHOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM >KU3HU;

HaNpaBJIEHHOCTh OOYYEHUsI Ha CUCTEeMaTHuecKoe MPUOOUIEHUE yYalluxcs K
CaMOCTOSITEJIbHOM TO3HABATENILHON JIEATEIbHOCTH, HAYYHBIM M MPAKTUYECKUM
MeToZaM TO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU,

o0ecrieyeHne yCIOBUHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOY4AIOIIMMUCS
OMbITa PAa3HOOOPA3HOW NEATETHLHOCTH, MO3HAHHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIIOUYEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3INYHBIX BUIOB AEATEIBbHOCTH;

dbopMupoBaHre yMEHUN OOBSCHATH W OLICHUBATH SBJICHUS OKPYXKAIOLIETO
MHpa Ha OCHOBAaHWH 3HAHMI U OIbITA, MOJYUYECHHBIX IPU U3YYCHUU XUMUU;

dbopMupoBaHue y 00yUarouXcsi TYYMAHUCTHYECKUX OTHOIIEHUN, TOHUMAaHHUSI
[IEHHOCTH XUMWYECKUX 3HAHUU IS BHIPAOOTKH KOJIOTHYECKH I€7IeCO00Pa3HOTOo
NIOBE/ICHUS B OBITY U TPYAOBOM IEATELHOCTH B IEJSIX COXPAHEHUS CBOETO 3710POBBS
Y OKPYKAIOIIEH PUPOIHOMN CPEIbI;

pa3BUTHE MOTHBAIMUM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWMIsl U HANpaBICHHOCTH JajbHEHIIero
oOydJeHMS.

Kypc HampaBneH Ha pemeHue CcraeAyrlMx 3aaad, 00ecredynBaroUIUX
peaNnu3anuoo JUYHOCTHO-OPUEHTUPOBAHHOIO M JI€ATEJIBHOCTHOIO IOAXOAOB K
oOyuennro xumum obOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 0OIIETO

00pa3zoBaHUA:



dbopmupoBaHue NMEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, HMX MPEBpallCHUSAX U MPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHUE
MOHSATUWHBIM aNMapaToM U CUMBOJIUYECKUM SI3bIKOM XUMUU;

0CO3HaHHE 0OBEKTUBHON 3HAYMMOCTH OCHOB XUMUUYECKOM HAYKH KaK 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUYECKUX IMPEBPAIICHUN HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUH JKMBOM U HEKUBOU MTPUPO/IBI;
yOIyOJICHHE TIPEJICTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIJICHUE  OCHOBAMHM  XHUMHYECKOM  TI'PAMOTHOCTH: CIOCOOHOCTHIO
aHAJIM3UPOBAaTh M OOBEKTUBHO OIICHWBATh JKU3HECHHBIC CHUTYallUU, CBSI3aHHBIC C
XUMUEH, HaBbIKAMU 0€30MacHOTO OOpalieHusi ¢ BEleCTBAMHU, UCIOJIb3yeMbIMH B
MOBCETHEBHOM >KU3HU;, YMEHHUEM aHaJIU3UPOBaTh U IJIAHUPOBATH IKOJOTHYECKH
0€301acHOE MOBE/ICHHE B IEJISIX COXPAHEHUS 3I0POBbsS U OKPYXKAIOIIEH CpPeIbl;

dbopMupoBaHME  yYMEHUH  yCTAaHABIMUBATh CBS3M  MEXAYy  pEaJbHO
HAOMI0MaeMBbIMH XUMHUUYECKUMU SIBIICHUSAMHU W TPOIECCAMU, MPOUCXOASIIMMHU B
MUKpPOMHpE, OOBACHITH NPUYMHBI MHOT0OOpa3vs BEIIECTB, 3aBHUCHUMOCTh HX
CBOICTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX
CBOMCTB;

NpUOOPETEHUE OMbITa KCIOIB30BAHUSA PA3JIMYHBIX METOIOB H3yUCHUS
BEIIECTB, HAONIONEHUs 3a WX MPEBPAIICHUSIMH TPH MPOBEICHUU HECIOKHBIX
XUMHYECKUX IKCTIEPUMEHTOB C HCIOIb30BaHUEM J1a00OPaTOPHOTO O0OPYAOBAHUS U
pUOOPOB;

dbopMupOBaHHE MPEACTABICHUN O 3HAYCHUN XUMHUYECKOW HAYKU U PEIICHUU
COBPEMEHHBIX DJKOJIOTHYECKUX TMpoOjIeM, B TOM 4YHCJIE B MPEAOTBPAIICHUH
TEXHOT€HHBIX M SKOJIOTHYECKUX KaracTpod.

Oco0enHocTH 0TOOpPA M aJaNITALIMM Y4eOHOr0 MaTepuaJia o XuMHH.

OO6y4eHne yaeOHOMY MPEIMETY «XHMHUS» HEOOXOIUMO CTPOUTH Ha CO3/ITaHUH
ONTUMAJIbHBIX YCIOBHUH JJI1 YCBOCHHS MPOrPaMMHOI0 MaTtepraia 00y4yaromuMHUCs
¢ 3I1P. bosnbioe BHUMaHUE NOTKHO OBITH YAEIEHO 0TOOPY YUeOHOTrO MaTtepuasa B
COOTBETCTBUM C IPUHIUIIOM JIOCTYIMHOCTH MPU COXPAaHEHUU 0O0IIero 06a3oBOro

ypoBHSl. OH JIOJKEH MO COJEPkKaHUI0O U O0beMY OBbITh aJanTUPOBAHHBIM JIJIs
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oOyuaromuxcs ¢ 3IIP B coOTBETCTBMM € HUX OCOOBIMH 00pa3oBaTEIbHBIMHU
notpedHocTsMu. CrenyeT 00JIETYUTh OBIAJCHUE MATEPUATIOM OOYYAIOIIMMUCS C
3IIP mocpeAacTBOM €ro AETAJIbHOIO OOBSCHEHHSI C CUCTEMATHYECKHM MOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B IPUMEHEHUN 3HAHUM C UCIOJb30BAHUEM MPUEMOB
ANTOPUTMU3AIMY U BU3YAJIbHBIX OMOP, O0YUYEHUsI CTPYKTYPUPOBAHUIO MaTepHaa.
bonbiioe 3HaueHue ISl MOJHOLIGHHOTO YCBOEHHUS y4eOHOro Marepuasa
MUMEET Oropa Ha MEXIPEIMETHBIE CBSI3U BOIPOCOB, M3y4YaeMbIX B JAHHOM KypcCe, C
TakKUMU ydeOHbIMU TipeaMeTramu kak «['eorpadus», «Dusukay, «buosnorusy.
[To3Bonsist paccMaTpuBaTh OAMH U TOT K€ y4eOHBIM MaTepuasl C pa3HbIX TOUYEK
3pEeHUs, MEXKITPEIMETHbBIE CBA3U CIIOCOOCTBYIOT €r0 Jy4llIeMy OCMBICIIEHHIO, Ooee
IPOYHOMY 3aKPETUJICHUIO MOJYYCHHBIX 3HAHUN U MPAKTHICCKUX YMEHUH.

[Tpu moAroTOBKE K ypOKaM YUuTENb JOJDKEH MPEAyCMOTPETh opMUpoOBaHUe
y 00ydyarolmuxcsi yMEHMH aHalu3UpOBaTh, CPABHUBATH, 0000IATh H3ydaeMbIi
MaTepuall, IJIAHUPOBATh MPEACTOAILYI0 pabOTy, OCYIIECTBISATH CAaMOKOHTPOJb.
Heo0xonuMo MOCTOSHHO CHENUTh 3a MPAaBUIBHOCTBIO PEYEBOTO O(OpPMIICHUS
BbICKa3bIBaHMM oOydaronuxcs ¢ 3I1P.

B cBs31u ¢ 0cOOEHHOCTSIMU MTOBEICHUS U JiesTeIbHOCTH, oOydaromuxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOAUM CTPOKAUIIUN KOHTPOJIb
COOJIFOICHUST TIPaBUJI TEXHHKU OE€30MAaCHOCTH IPH NPOBEJACHUHU JIaOOpaTOPHBIX
paboT B XUMUYECKOM KaOWHETE.

IIpumepHbIe BUABI AesATeabHOCTH 00y4aromuxcs ¢ 3IIP, o0yciioBiienHbIe
0co0bIMH  00pa30BaTeJIbHBIMU  MOTPEOHOCTAMH M  oO0eclevYuBaloNIue
OCMBICJIECHHOE OCBOEHHE COePKAHNH 00pa30BaHUSA 0 NpeaMeTy «XHUMH.

Conepsxanve BUIIOB AesTeNbHOCTH oOydarommxcsa ¢ 3[1P Ha ypokax xumuun
onpenenseTcss X 0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU. [loMHMO HIPOKO
ucrnosb3yembix B @OIT OO0 obmux 1715t BceX 00y4Jaromuxcsi BU0B AESITEITEHOCTH
CleNyeT YCWJINTh BUIBI JCSITCIBHOCTH, CIECNU(PUYHBIC JJI aHHON KaTerOpHH
oOydarommxcs, s OOECHEYEeHHUs] OCMBICIEHHOIO OCBOEHHUS COJEPIKaHUA
o0pa3oBaHus MO MPEAMETY: YCHICHUE MPEAMETHO-ITPAKTUUECKON e TEIbHOCTH C

aKTHBHSaHHeﬁ CCHCOPHBIX CHCTCM, 4cpcaoBaHuc BHUIOB ACATCIBHOCTH,



3a/ICHCTBYIOIIUX PA3IMUHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ onopoit
Ha QJITOPUTM; «IOIIArOBOCTH» B HM3YYCHUUM MaTepHualia;, UCIOJIb30BaHUE
JOTIOJIHUTENIbHOM BU3yaJbHOM oOmOpbl (TUIaHbI, OOpas3libl, CXEMbI, I1a0JOHbI,
ornopHbIe Tadauibl). st pa3Butus y ooyvatomuxcs ¢ 3[1P ymenus genats BbIBOIHI,
dbopMupoBaHUsi TPAMOTHOTO PEUEBOr0 BHICKA3bIBAHUSI HEOOXOAMMO HCIOJIB30BAThH
omopHble cimoBa u kiumie. Oco0oe BHHUMaHUE CIEAyeT YIeIUTh OOYYEHUIO
CTPYKTYpPUPOBAaHHIO MaTepuasa: COCTaBJICHUE PUCYHOUHBIX M BEPOAJIbHBIX CXEM,
COCTaBJEHUE TalJMIl, COCTaBJIeHUE KiIacCUUKAIMU ¢ O0003HAYCHHBIMHU
OCHOBAHUSMM JIJI KJIacCU(DUKAIIMKM U HATIOJIHEHUE UX IPUMEPAMU U .

[IpumepHasi TeMaTuueckass ¥ TEPMHUHOJIOTHYECKAsI JIEKCHKA COOTBETCTBYET
®OIT O0O0.

s obygaromuxcs ¢ 3IIP cyiecTBEeHHBIMU SIBISIOTCS TIPUEMBI pabOTHI C
JEKCUYECKUM MaTtepuajioM mo mnpeamety. [IpoBoauTcs cnernuanbHas paboTa Io
BBEJICHUIO B aKTUBHBIN CIIOBapb 00YYaIOIUXCS COOTBETCTBYIONIEH TEPMUHOIOTHH.
N3yyaemble TEepMHHBI BBOIATCS Ha TMOJMCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3YaJIbHAas MOJAEPKKA, AITOPUTMBI PaOOTHI C OIIPEIETICHUEM, OTIOPHBIE CXEMBI TS
aKTyaJu3aluyi TEPMUHOIOTHH.

OO0uree uncio yacos—136 4acos:

B 8 Ki1acce — 68 "yacoB (2 yaca B HEJIEINIO),

B 9 Ki1acce — 68 yacoB (2 yaca B HEJIEINIO),

JIIst KaK0T0 Kilacca MpeIyCMOTPEHO pe3epBHOE y4eOHOE BpeMs, KOTOpOe
MOXXET OBITh MCIOJB30BAHO YYaCTHUKAMHU 00pa30BaTEIBLHOTO MPOIECCa B IEISX
dbopMupoOBaHUs BapUATHBHON COCTAaBJISIONIEH COACP)KaHUS KOHKPETHOM pabodeit
nporpammbl.  [lpu 3TOoM oOsi3arenvHas (MHBapHAaHTHAs) 4YacTh COJEPIKAHUS
npeaMeTa, YCTaHOBJIEHHasi paboyeill mporpaMmoi, W Bpemsi, OTBOAUMOE Ha €€
W3y4YeHHE, TOKHBI OBITh COXPAaHEHBI MTOJTHOCTHIO.

COIAEPKXAHUE OBYUEHMUS.

8 KIIACC

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKHUC ITOHATHA



[Ipenmer xumuu. Ponb xumuu 6 osrcusnu yenosexka. Xumus 6 cucmeme HAayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BelEeCTB. [lonamue o memooax nosnanus 6 xumuu. Yucmoie geujecmea u cmecu.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE OdeMeHThl. CHMBOJBI XUMHUYECKUX
AJIIEMEHTOB.

[TpocThie U cliokHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢Gopmysa. BajleHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB.
3axon nocmosncmea cocmaea eewecmg. (OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJEKyJsipHas mMacca. MaccoBasi 10751 XMMHYECKOro 3JIEMEHTa B
COEJIMHEHHUHU.

KonuuectBo BemectBa. Moinb. Monsipaas macca. BzaumocBsizb KoMuecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHHM.

Pu3NUecKue U XUMUYECKHUE SIBICHUSI. XUMUYECKasi peakuus U €€ MpU3HaKu.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

XUMHYECKHI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, IpaBMiIaMi pabOThI B JIAOOPATOPUH U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
¢uznuecknx CBOWCTB 0Opa3IlOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJCHHE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlMd BOJbl) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOM) SBIICHUH, HAOIIOICHUE 1
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCU]IA
menu (II) mpu HarpeBaHuu, B3auMoJEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3YUYEHHUE CIOCOOOB pa3/elieHHs] cMeceil (C MOMOIIbI0 MarHurta, (uibTpoBaHUE,
BBITIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus), MPOBEICHHE OUUCTKU MOBaPEHHOM

cOoJiu, Ha6J'IIOI[eHI/Ie )51 OIMNCaHUuC PE3YyIbTaTOB IIPOBCACHUA OIIBbITA,
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WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJIENIE MOJEKYJ
(mapocTep KHEBBIX).

Baxuenue npenctaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoge, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue xkuciopoaa. CrocoObl
MOJIYYEHUsI KHUCIOpoJa B Jjabopatopuut u npomwviutieHHocmu. KpyroBopor
KHcIIopoJia B mpupoae. O30H — aiiomponuas Moougurayus Kuciopooa.

Tennoeoti 3¢hghexkm Xxumuueckou peaxyuu, mepmoxuMuieckKue ypaeHeHUs.,
9K30- U 2HOOmMepmuveckue peaxyuu. Tonaugo: yeonb u memawn. 3acps3HeHue
8030yxa, ycuieHue napHuKo8o2o 3ggexma, papyuieHue 030H08020 CIOS.

Bonopon — »snemeHT M mpoctoe BemecTBO. HaxoxkiaeHue BoAopoja B
npupojie, GU3NIECKre U XUMUUYECKHE CBOMCTBA, MPUMEHEHUE, CHOCOObL NOIYYeHUs.
Kucnotel u comnm.

MounsipHblii 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPABHEHUSIM.

Quzuueckue ceolicmeéa 600vl. Booa kax pacmeopumens. Pacmeopul.
HachiieHHble 1 HEHACHIILIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEIIECTB B BOJE.
MaccoBasi 101 BeIleCTBa B pacTBOpe. Xumuueckue cgoticmea 600vl. OCHOBAHUS.
Ponv pacmeopos 6 npupoode u 6 scusnu uenosexa. Kpyzosopom 600wt 6 npupooe.
3arpsi3sHeHHEe NpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeaumHenuit. Okcunpl. Knaccudukarus
OKCUJOB: coieoOpa3yionue (OCHOBHBIC, KHCIOTHBIC, amgomepHbvle) U
Heconeoopasyrouue. Homenkmarypa okcumoB. DuU3MUECKHE U XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuoos.

OcunoBanusi. Knaccudukanmus ocHOBaHWU: MIENOYM W HEPACTBOPUMEIE
ocHoBaHMs. HoMeHnknarypa ocHoBaHui. PU3NYECKME W XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonyuenue ocnosanuil.

Kucnotel. Knaccuduxanusa xucnor. Homenknarypa kucinor. @usnyeckue u
XUMHAYECKHE CBOMCTBA KHUCHOT. Psan akrtuBHoctn wmetamnoB H.H. bekerosa.

Ilonyuenue xucnom.
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Comu. Homenknatypa coneid. @u3n4eckue U XMMUYECKHE CBOWMCTBA COJIECH.
llonyuenue coneu.

['eneTnueckas CBsI3b MEXKY KIIACCAMHU HEOPTAHUYECKUX COCUHEHUM.

XUMHYECKHH IKCIIEPUMEHT:

KAUYEeCTBEHHOE ONPEJECICHUE COAEPKaHUS KUCI0POJa B BO31yX€E, MOJTYUYEHHUE,
coOupaHue, paclio3HaBaHWE M U3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOII0ACHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (moxapa), 03HaKoMJIeHHEe ¢ 00pa3iiaMy OKCHIO0B U OTTMCAHKE
UX CBOWMCTB, IMOJy4YeHHE, cOOWMpaHUEe, paACllO3HABAaHWE U W3YyYCHHE CBOMWCTB
BOZOpoAa (ropeHue), B3auMoeicTre Bojopoa ¢ okcuaom meau (I1) (Bo3amoxHO
UCITIOJIb30BaHKE BUIEOMATEPUAIoB), HAOIOAeHHE 00pa3I[OB BEIIECTB KOJIUYECTBOM
1 ™momb, uccrnegoBaHWEe OCOOCHHOCTEH pacTBOPEHHMS BEIIECTB C Pa3IMUYHON
PacTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPENCIEHHON MacCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aMMOJEICTBUE BOJbI C METaUIaMU (HaTpUEM U
KajaplueM) (BO3MOXKHO HCIIOJIB30BAHME BHJIEOMATEPHUANIOB), HCCIEIOBAHHE
00pa31l0B HEOPTaHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHUE N3MEHEHHUS
OKpacKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIENOYEH, U3YyUEHUE B3AUMOICICTBHUS
okcuaa meau (II) ¢ pacTBopom cepHOM KHCIIOTHI, KUCIOT C METAJUIAMH, PEAKIUI
HEUTpanu3aluy, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajuia JpYyruM U3 pacTBOpa COJIM, PEHIEHUE SKCIIEPUMEHTAIBHBIX 33724 110 TEME
«BakHenIne KiIacchl HEOPraHUYECKUX COEUHEHUI.

[Tepuonnueckunii 3axkoH U llepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
JI.N. MenneneeBa. CTpoeHue aToMOB. XHUMHYECKas CBs3b. OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUU

[lepBble TOMBITKM KIAacCU(PUKAIUU XUMUYECKUX 3j1eMeHTOB. [lonsitne o
IPyIINax CXOJHBIX DJIEMEHTOB (ILEJTOYHbIE U IIECJTOYHO3EMEIbHBIE METAIbI,
TaJIOTCHBI, WHEPTHBIE Ta3bl). JleMeHmvl, KOmopvle o0bpazyiom amgpomepHbvlie
OKCUObL U 2UOPOKCUOBL.

[Tepuonnueckuit 3akoH. llepuoanueckas cucremMa XMMHUYECKUX SJIEMEHTOB

HN.N. Mengeneea. KoporkonepuonHas ©W  O1uHHOnepuooHas  (QOpMbl
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ITepuonnueckon cuctemsl xuMudeckux ieMeHToB .M. Menaeneesa. Ilepuons u
rpynnbl. @U3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX s1iep. M30monsl. D1ekTpoHbl. CTpoeHUE
ANEKTPOHHBIX  000J0YeK aroMOB NepBbIX 20 XHMHYECKUX  3JIEMEHTOB
Ilepuonnueckon cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIo B [lepuoanueckon cucreme .M. Menneneena.

3akoHomepnocmu U3MeHeHUs. paouyca amomo8 XUMUYECKUX INeMEeHMO8,
MEMANIUYECKUX U HEMEeMANIUYEeCKUX CBOUCME N0 2PYNNAM U NePUOOAM.

3nauenue [leproandeckoro 3akoHa u [lepruoinueckol CUCTEMbl XUMHYECKUX
BJIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. .M. MenaeneeB — yd€Hbll u
rpaxaaHuH. XuMuueckas cBsizb. KoBaneHTHas (MOJspHAs U HETIOJIIPHAsI) CBS3b.

InekmpoompuyameibHoCmb Xumuyeckux snemenmos. IOHHas CBS3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponieccrl OkucCIeHUsT U BOCCTAHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH .

XUMHYECKHH IKCIIEPUMEHT:

u3ydeHrne oOpasloB BEIIECTB METAJIOB M HEMETAJIJIOB, B3aUMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuu pas3ioKeHUs, COCAMHEHUS).

MexnpeaMeTHbIe CBA3H:

Peanuzanusa MexnpeaMETHBIX CBS3€ld MpH U3YyYEeHUUM XUMHHM B 8 Kjacce
OCYIIECTBIISIETCS YePe3 UCTIONH30BaHNE KaK OOIINX €CTECTBEHHOHAYYHBIX TTOHITHH,
TaK W IIOHATUH, SABJISIOIMIUXCA CHUCTEMHBIMU [JI1 OTHEIBHBIX IPEIMETOB
€CTECTBEHHO- HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHOHAYYHBIC MOHATHUS: HAYYHBIA (DaKT, THIOTE3a, TEOPUS,
3aKOH, aHalnW3, CHUHTE3, KiIaccuukamus, TEePUOJUIHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusznkKa: Marepus, aToM, DdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],

W30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJa, SJICKTPUYECKUN 3apsijl, BEIIECTBO, TEJO,
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00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUs, KOCMOC, IUIaHEThl, 3BE3/bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasIbl, TOPHBIE TMOPOIbI,
MOJIE3HBIE UCKOTaeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XiMHUYecKasi peakius

[Tepuoauueckuii 3akoH. [lepuoauyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
.. MenpaeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHECHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KAJIbIIU U UX COSTUHCHU N
B COOTBETCTBHHM C TIOJIO)KEHHUEM »JJeMeHTOB B Ilepuogudeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BelIecTBa: BHJAbl XUMHUYECKOW CBS3M. THIBI KPUCTAJUIMUECKUX
PEMIETOK, 3A8UCUMOCTND CEOLICME Beecmea Om mund KPUCMAaiIUdecKou peuémxu
U 8UOA XUMUYECKOU CBA3U.

Knaccuduxkanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMHUYECKUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEIECTB.

Knaccudukanuysa XuMruaecKiux peakiuii mo pa3indHbIM MpU3HaKaM (10 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeEIJIoBOoMY 3(ddekrTy, 1o
M3MEHEHUIO CTENEHEW OKHUCIICHUS XUMUYECKUX JIEMEHTOB, 1O 00pamumocmu, no
yuacmur  Kamaiuzamopa). JK30- U DHIOTEPMHUYECKHE  pPEaKlHH,
mepmoxumuiecxkue ypagHeHusl.

Ilonsamue o cxopocmu xumuueckou peaxkyuu. Ilonsamue o6 obpamumvlx u
Heobpamumulx xumudeckux peakyusx. Ilonamue o 20OMO2eHHbIX U 2emepOo2eHHbIX
peakyusx. [lonamue o kamanuze. I[lonamue o xumuueckom pagnogecuu. axkmopuol,
GIUAIOWUEe HA CKOPOCHb XUMUYECKOU peakyuu U HNoJN0NHCeHUe XUMUYECKO20
pasHogecusl.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUM, DJIEKTPOHHBIM  OayiaHc

OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM
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OKHUCJIUTEIbHO- BOCCTAHOBHUTEJIBHBIX pPEAKIUMKA C HCHOJb30BAaHUEM METOJa
AIEKTPOHHOTO OajaHca.

Teopuss  PNEKTPOIUTUYECKOW  JUCCOLMALMM.  ODJNEKTPOIUTBI U HE
aneKTposiuThl. KaTnoHbl, aHUOHBI. Mexanuszm ouccoyuayuu ewecms ¢ pasiuyHbiMu
suoamu xumuveckou cesa3u. Cmenenv oOuccoyuayuu. CUIIBHBEIE W Cla0bIe
3JIEKTPOJIUTHI.

Peakiiuu nonHoro oo6MeHa. Y clioBusi MpOTEKaHUs peakiuii HOHHOTO 0OMeHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAHUU U COJICH B CBETE MPEACTABICHUM 00 2JICKTPOTUTUUYECKON TUCCOLMAITIY.
KauectBenHnbie peakiinv Ha UOHBL. [IOHSITHE O TUIPOIU3E COJNEH.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJCISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PeaKkiiuu OT
BO3JICHCTBUSA  Pa3IUYHBIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEUIECTB, IPOLIECCa TUCCOUUALINU KUCIIOT, IIEJI0YEN U COoJeil (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAIOB), MPOBEAEHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAHUsl peakuuii HOHHOro oOmeHa (oOpa3oBaHUE oOcajika,
BbIJIEJICHWE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (TOpeHue, peakluu pas3ioKeHUS,
COCIMHEHUsA), PpACHO3HABAHME HEOPraHUYECKUX  BEUIECTB C  MOMOIIbBIO
Ka4EeCTBEHHBIX PEAKIMK HA MOHBI, PEILIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 MX cOeAMHEHUS

OO6mrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble CTerneHu okucieHusa. CTpoeHue M (Pu3nyecKue CBOWCTBA MPOCTHIX
BEILIECTB — rAJIOT€HOB. XMMUUYECKUE CBOMCTBA HAa TpUMEpPE XJ1opa (B3auMOIeHCTBUE
C MeTaUlaMH, HeMeTaJUlaMH, wenoyamu). XiopoBogopod. ConsiHas KHCIOTa,
XHUMHYECKUE CBONCTBA, NOIyYeHUe, npumenenue. /lelicmeue Xxaopa u Xaiopoeooopooa

Ha opeaHu3m yenoseka. BaxxHeuIme XJI0puabl U UX HAXOXKICHUE B TIPUPO/IE.
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O6mas xapakrepuctuka 31emMeHToB VIA-rpymnmnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTePHbIC CTENICHN OKUCICHUSI.

Crtpoenue u pu3HYECKHe CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U CEPHI.
AnnotpomHble MOIUGUKALIMK KUCIOPOJa U cepbl. XMMHYECKUE CBOWMCTBA CEPBHI.
CepoBomopo, cTpoeHne, GU3nIecKue 1 XuMudeckne cBoicTBa. OKCUABI CEPhI KaK
MIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KMCI0Ta, GU3HIECKHE U XUMHUICCKUE
cBoiicTBa (0OIIMEe Kak TpEACTaBUTENs Kiacca KHUCIOT W CHEIU(pUYECKHeE).
Xumuueckue peaxkyuu, nexcaujue 8 0CHO8€ NPOMBIULIEHHO20 CNOCObA NONYyYeHUs
cepnou kucnomsl. IlpumeHenue cepHoll KUCIOTh. CoOau CEpPHOM KHUCIOTHI,
KadeCTBeHHas peaknus Ha cyinbdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHUN B
npupose. Xumuueckoe 3a2pssHeHue OKpydicaroueli cpedvl COeOUHEHUIMU Cepbl
(Kuciommuvle  002COU, 3AcpsA3HEHUe B8030YXd U B000EM0O8), CHOCOObL €20
npeoomapaueHus.

OO6mast xapakrepucTuka 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B mpupoze, Gu3ndeckue U XMMHUYECKUE CBOMCTBA.
KpyroBopot a3ora B npupojie. AMMHAK, €ro (U3NYEeCKUe U XUMUYECKHE CBOMCTBA,
noayuenue u tnpumeHenue. Conu aMMOHUA, UX (U3UYECKHE U XUMHUYECKHE
CBOIICTBa, mMpuMeHeHue. KauecTBeHHas peakids Ha HOHBI aMMOHHS. A30THas
KUCTIOTa, e€ nonyueHue, (HU3MYECKHE M XUMHUYECKHE CBOMCTBa (00IIMe Kak
MPEICTaBUTENS KJlacca KUCIOT U crnernuduueckue). Vcmnonp3oBaHue HUTPATOB U
coJiel aMMOHHS B Ka4eCTBE MUHEPAIbHBIX YIOOpEHUNA. Xumuueckoe 3azpsazneHue
OKpydHcaroujell cpedvl COCOUHEeHUAMU a30ma (KUCIOmHble 00XHCOU, 3a2psA3HeHUe
6030yXa, NO48bl U BOO0EMOS).

dochop, awromponuvie moougpuxayuu  gocgopa, buzHUECKHe WU
xumudeckue cBoiictBa. Okcun dhocdopa (V) u pochopnas kucnora, pusndeckue n
XAMHYECKUE CBOWCTBa, noayyenue. Hcmonp3oBanue ¢ochaToB B KadeCTBE
MUHEPAIbHBIX yI00pEHUH.

O6mas xapakrtepucTtuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS

4ATOMOB, XapPaKTCPHBIC CTCIICHHU OKUCIICHHA.
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VYrnepon, amioTponHble MOAM(PUKAIIMU, PACHPOCTPAHEHHE B MPUPOJIE,
dbuzndeckue W XUMUYECKHe cBoicTBa. AxacopOuus. Kpyrosopor yriepona B
npupojie. Okcuabl yrieposaa, ux Gu3niecKue u XuMUUeCKue CBOMCTBA, IeCTBHE Ha
KUBBIE OpPraHW3Mbl, TOJYYECHHE U TMPUMEHEHUe. JIKojocuyeckue npooiemsl,
ces3anHHble ¢ okcudom yenepooa (1IV), ecunomesza enobanvhoco nomensenus
KAUMama, napHuKoewviti d¢hpghexm. YToiabHas KUCIOTa U €€ COJIU, UX (PU3NYECKUE U
XUMUYECKUE CBOWCTBA, noayueHue u npumenenue. KauecTBeHHash peakius Ha
kapOoHaT- wuoOHBL.  Vcmonb3oBanwe  KapOOHAaTOB B OBITY, MEIMIIMHE,
POMBIIIJIEHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBOHAYATBHBIC MMOHATHS 00 OPTaHUYECKUX BEIIECTBaX KaK O COCTMHCHHSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTAaHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHbIe HMCTOYHHKH YTJIEBOAOPOAOB (yroyb, TPUPOJIHBIN Ta3, HEDTh),
OPOAYKThl UX MepepadoTku (OEH3HMH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OelKax, yrieBojgax — U ux
poiii B OKU3HU UeJoBeKa. MamepuanbHoe eOUHCMB0O  Op2AHUYECKUX U
Heop2aHu4ecKux coeOUHeHull.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOWCTBA, noayueHUue W
npumenenne. Coedunenusn kpemtus 8 npupooe. Qdwue npeocmasienus 06 okcuoe
kpemuus (IV) u kpemrnuesoui xkuciome. Cunuxamsl, ux UCNOIb30BAHUE 8 ObIMY, 8
npombluieRHocmuy. Baoicnetiwue cmpoumenvHvle Mamepuansl: Kepamuxa, Cmexio,
yemenm, OemoH, oicene3obemon. Ilpobremvl 0Oe30naAcCHO20  UCNONL30BAHUS
CMPOUMENbHBIX MAMEPUANo8 8 NOBCEOHEGHOU HCUZHU.

XHUMHYECKHH IKCIIEPUMEHT:

U3y4YeHHE 00pa3I[0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIIOJCHNUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpaXkawmue (PU3NYECKUue W XUMHUUYECKHE CBOMCTBA
TAIOTEHOB M WX COCIUWHEHUU (BO3MOXKHO HCIIONH30BAHUE BHICOMATEPHAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJI0pHU0B (TAIOTEHUI0B), 03HAKOMJIEHHE C 00pa3aMu
ceppl m €€ coequHEHUsSMH (BO3MOXKHO WCIOJIb30BaHUE BHUICOMATEPHAIIOB),

HaOJI0/IeHHe TIpoliecca 00YTiIMBaHusl caxapa Moj JeMCTBHEM KOHIIEHTPUPOBAHHOM
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CEpHOM KHUCIIOTHI, U3YUEHHE XUMUYECKHX CBOMCTB pa30aBICHHOM CEpHOI KUCIOTHI,
MIPOBE/ICHUE KaYECTBEHHOM peaklMK Ha CyJb(aT-uoOH U HAOII0eHUE MTpU3HaKa e
MIPOTEKAHUs, O3HAKOMJIEHHE C (DU3MYECKHMM CBOMCTBaMHU a3zoTa, ¢ochopa U HX
COEIMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMu a30THBIX
u pochopHbIX yI0OpEeHUH, TOydeHHEe, cOOMpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHHUA U
dochar-uoH W U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), M3yUYEHHME MOJelell KPUCTAIMYECKUX PEIIETOK anMasa,
rpadura, QymnepeHa, O3HAKOMIIEHHE C MPOLECCOM aJCOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
coOupaHue, pacrio3HaBaHWE M M3Y4YEHHE CBOMCTB YIJIEKMCIIOrO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
OPOTEKaHUs, O3HAKOMJIEHHME C MPOAYKIHEH CHIMKATHOW MPOMBIIIIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHelmue HeMmeTalibl U HX
COETMHEHUSD.

MeTausibl M X COeIMHEHHUS.

OO61ast xapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
UX ToNoXkeHus B Ilepronanmueckord cuCTeME XUMHUYECKHX »diemeHToB ..
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODJNEKTPOXUMHUYECKUM  psif
HaIpsHbKeHU MeTayuioB. PU3NUEeCKUe U XUMUYECKHE CBOMCTBAa meTamuioB. Obuwjue
cnocobwvl nonyyenus memannos. Ilonamue o KoOpposuu Memainnos, OCHOBHblE
cnocobul 3auumul ux om kopposuu. Cniagul (cmav, yyeyH, OOPAIOMUHUL, OPOH3a)
U UX npumMeHenue 8 6bimy U NPOMbIUIEHHOCU.

[I{esouHble MeTasUIbL: TTONOKEHNE B [leprnoandeckoil cCucTeMe XUMMHYECKUX
snemenTtoB J[.1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOKIECHUE B IPUPOIE.

dusnuecKre 1 XUMUYECKUE CBOMCTBA (Ha MpUMepe HATPUs U Kamusi). OKCUIbI
U TUJIPOKCUIbI HaTpusi W Kanusd. [IpuMeHeHHe WIeNOYHbIX METauIOB M HUX

COEIMHEHUU.
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IllenoyHO3EMENBHBIE METAAJAbl MAarHdi W KaJbLUKW: IIOJIOXKCHHUE B
ITepuonnueckon cucreMe xumuueckux aneMeHToB [[.M1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupoae. uznuecknue U XMMUYECKUE CBOMCTBA MarHus 1
Kajablus. BaxkHe#mue coenuHeHUs Kalublus (OKCHI, THAPOKCHJ, COJIH).
Kécmrkocmob 600vb1 u cnocobwbl eé ycmpaHenus.

AnroMUHMI: TONOKEeHUE B [leprnoanyeckoil cucTeMe XUMHYECKUX JJIEMEHTOB
JI.W. MenneneeBa, CTpoeHME aToMma, Haxo)KAeHue B npupone. dusnueckue U
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leproauueckoit CUCTEME XHMHUYECKUX DJIEMEHTOB
JI.U. MenneneeBa, crpoeHue aroma, HaxoxiaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA kee3a. OKCUIbI, THApOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocras, CBOMCTBA U MOJyYCHHE.

XUMHYECKHH IKCIIEPUMEHT:

O3HAaKOMJIEHHME ¢ oOpa3llaMi METAJUIOB M CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMH, H3yu€HHE pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJe
(BO3MOKHO  HCMOJB30BAaHUE  BUJEOMATEpUANIOB), MPU3HAKOB  IPOTEKAHMS
KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kajablus, aTIOMUHUS, IMHKA, >kee3a (1I)
u xenesa (III), menu (II), HaGmrOMEeHWE W ONMHMCAHUE IPOIIECCOB OKpAITMBAHMS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHHUS U
TUAPOKCHIA [IMHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 33Ja4d 1o Teme «Baxnenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KAaWIIAs cpeaa.

Bewecmea u mamepuanvt 6 nogceonesnou xusnu yenogexa. bezonacnoe
UCNONIb308AHUE GeWeCMmE8 U XUMUYecKux peaxyuil 6 ovimy. Ilepeas nomowsb npu

XUMUHUECKUX 02HCo2AX U OMPABIIEHUAX.
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Xumuueckoe 3azpsazHeHue okpyxcarowel cpedvl (npedeibHas 00nyCmuMasl
KoHyenmpayus eewecms (Oanree — IJ[K). Ponv xumuu 6 pewienuu 3K0102ULeCKUX
npoonem.

XUMHYECKHH IKCIICEPUMEHT:

usyuenue obpazyo8 mMamepuanos (Cmexio, Cniagbl Memaios, NoIUMepHble
mamepuanl).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXNpeaIMETHBIX CBSI3CH NpH HM3ydYeHWHM XUMUU B 9 Kiacce
OCYIIIECTBJISIETCSI 4epe3 HCIOIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAyYHBIX
TOHSITHH, TaK W TIOHSITHH, SIBISIFONTUXCS CUCTEMHBIMH JIJISI OT/CIBHBIX MPEAMETOB
€CTECTBEHHO- HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAY4YHBIH (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIAaCCUPUKAIMUA, TEePUOJUIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJeb, SBIECHUE, MAaPHUKOBBIMI
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepusi, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PaJAHMOAKTUBHOCTH, MOJIEKYJA, SJICKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TeJI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITMNYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COJHIIE.

buonorusi: dborocuntes, apixanwe, Ouocdepa, dKOCHUCTEMa, MUHEPATbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
MOJIE3HBIC MCKOIIaeMble, TOIIITUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIETO.

JINYHOCTHBIE pe3yJIbTATHI.

JIMdHOCTHBIE pPE3yNbTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIEro

o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMHUU B E€AUHCTBE Y4YeOHOU U
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BOCIIUTATEIIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUNUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMd W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaIOIINXCS.

JIn4HOCTHBIE  pe3yJNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
pacuIMpeHue onbiTa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YaCTH:

NATPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOT'O OTHOIICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUIECKOMY
U HaydyHOMY HAacCJeJul0, MOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYyKH B KU3ZHU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGOpMAIUCH O
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

rPa»KIAHCKOI0 BOCIMTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO- HCCIEOBATEeNIbCKOM, TBOPUECKOW W JPYyrux  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW NEATEILHOCTH TPH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIITH B TIPOIIeCCe 3TON y4eOHOM IeITeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEJCHUE M MOCTYNKH CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUI OCTYNKOB;

HEHHOCTH HAYYHOT0 O3HAHMSA:

MUPOBO33PEHUYECKUE TMPECTABICHUSI O BELIECTBE M XUMHUYECKOM PeakilvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKU U COCTABJISIOIIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C

MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;
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MO3HABATEIbHBIE MOTUBBI, HAMIPABJICHHBIC HA MOJYyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIC NJii OOBSCHEHHUS HAOII0JaeMbIX MPOILIECCOB U SBJICHUH,
MO3HABATEAbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBaMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEeHHMIO M IO3HAHUIO, JIFOOO03HATENBbHOCThb, TOTOBHOCTH U
CIIOCOOHOCTh K camMOOOpa3OBaHUIO, TMPOCKTHOM M HUCCIEIOBATEIBCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBIICHHOCTH M YPOBHSI OOy4YCHHS B
JIaTbHEUIIIEM;

(popMupoBaHusl KYyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 J>KW3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MaCHOCTH TMpPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

TPYAOBOI0 BOCIIMTAHUSA:

HMHTEPEC K MPaAKTHUYECKOMY M3YUYCHHUIO NMpodeccuii U Tpyaa pa3IMuHOro poja,
YBOKECHUE K TPYAY U pe3yJibTaTaM TPYAOBOM JAEATCIHLHOCTH, B TOM YHCJIE Ha OCHOBE
OPUMEHECHHMs]  TPEJAMETHBIX 3HAaHWW 1O  XWMHH, OCO3HAaHHBIA  BBIOOD
WHJMBHUIYaTbHONW TPACKTOPUHU IPOJIOJDKCHUS 00pa30BaHUs ¢ yU4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenHoi npodecCuoHaIbHON EeITEIbBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBHOM Cpeie;

IKOJIOTMYECKOT0 BOCTIMTAHMS:

9KOJIOTHYECKH I1eJIeCO00pa3HOE OTHOIICHHE K NPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBaHUsI, TOHMMaHUE 1IEHHOCTH 3J0POBOTO U
Oe3zomacHoro oOpa3a JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY

GbU3NUECKOMY M TICUXHYECKOMY 3J0POBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJECHUS
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npaBu 0€30MaCHOTO MOBEJEHUS NIPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTyalUsX,
YIPOJKAIOIIUX 340POBBIO U KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIYYaeMble IPU U3YYEHUH XUMHH, IJIs
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH NMPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMS IJI00aJbHOTO  XapakrTepa
HKOJIOTHYECKUX MPOOJEeM M MyTeH UX peuieHus MOCPEACTBOM METOJO0B XHUMHH,
DKOJIOTMYECKOTO MBILIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IIO3HABATEIIBHOU,
KOMMYHUKATUBHON U COLIMATILHOU IPAKTUKE.

MertanpeaMeTHbIe pe3yabTaThl

B cocraBe MeranpeaMETHBIX pPE3yJIbTATOB BBIACISIOT 3HAYUMMBbIC IS
(dbopMupoOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE MTOHATHUS (3aKOH, TEOPHSl, TPUHIIMII,
runore3a, (Qaxkrt, cucTema, TMPOIECC, 3SKCHEPUMEHT U JPYroe.), KOTOpHIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MpeaMeTax M IO3BOJISAIOT Ha
OCHOBE 3HaHWIl M3 3TUX MpeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
Hay4YHON KapTHHE MHUpa, U YHUBEpcajbHble yUeOHbIE NEHCTBUS (I103HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISATUBHBIE), KOTOpbIE 00€cleuuBaloT (popMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHHUPOBAHUIO U OCYILECTBICHHUIO y4yeOHOM
NEATEIIbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHS.

ba3oBrblie 1oruyeckue JeMcTBUA:

YMEHHMS UCIOIb30BaTh NPUEMBI JOTMYECKOIO MBINUICHUS [PU OCBOCHUHU
3HAHMM: PACKPBIBATH CMBICI XUMHUYECKHUX IOHATUH (BBIACIATh MX XapaKTEpHBIE
IIPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTMMHU TOHATHSAMM), UCIIOJIB30BAThH
MOHATHUS 711 OOBSICHEHUS OTACNBHBIX (DAKTOB U sIBJIEHUI, BEIOWPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALMKA XUMHUYECKUX BEIIECTB M XUMHUYECKHUX PpEakiui,
yCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXAY OOBEKTaMU H3y4YEHMS,
CTPOUTH JIOTUYECKHUE PaCCykACHHs (MHIYKTHBHBIE, 1€IyKTUBHbIE, [10 AHAJIOTUN),
JieNaTh BBIBOBI M 3aKIIFOUCHMUS;

YMEHHE MNPUMEHATh B IpOLEcCce IO3HAHMUS TMOHATUSA (IIpEeIMETHbIE U

MeTaHpeI[MCTHBIe), CHUMBOJINYCCKUC (3HaKOBBIe) MOACIH, UCIIOJIBb3YyCMBIC B XMMHH,
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peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHEHHUE
XUMUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3ajlayu, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MIPU3HAKU U3yYaeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJCTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3YUAEMbIX ITPOIIECCaxX U SIBICHUSX.

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

yYMEHHUE HUCIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHMSI, a TAK)KE B KAUECTBE OCHOBBI /111 POPMHUPOBAHUS THUIIOTE3BI TI0 MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHne OIbITa IO IJIAHUPOBAHUIO, OPTaHU3AIMK W TPOBEICHUIO
YUYEHUYECKUX OKCHEPUMEHTOB, yMeHHe HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMYyIUpPOBATH 00OOIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISTH OTUET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH U HHTEPHPETUPOBATH WHOOPMAIIIIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO- TIOMyJsIpHAs JUTEpaTypa XUMHUYECKOTO COJECp>KaHUsA, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yYMEHHE MPUMEHSATH Pa3IMYHbIE METOIbI U 3aMpOChl IPHU MOWCKE M OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0JacTH  WCTIONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCMOJIb30BAHUS PA3ITUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEIbHO BBIOUPATh ONTUMAIIBHYIO (OpMY MpeAcTaBiIeHUsI HHPOpMALIK U
WUTIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOKHBIMU CXEMaMHU, JharpaMMamu,

apyrumu popMamu rpa@uku U KX KOMOMHALUSMU;

24



YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B IHpouecce Yy4yeOHOH H
MCCJEI0BATEIbCKON ACATENBHOCTH MH(DOPMALUIO O BIUSHUU TPOMBIILIEHHOCTH,
CEJIbCKOr0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpeapbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHeE 3a]1aBaTh BOMPOCHI (B X0/1€ JUanora u (Win) IMCKYyCCHH) 110 CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBIMOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

NpUOOPETEHHE ONBITA MPE3EHTALIMH PE3YIbTATOB BHIMOJHEHUS XUMUYECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHOTO OMbITA, Ja0OPATOPHON PabOTHI MO UCCIETOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU TO3HABATEIbHOU U
UCCJIEIOBATEIBCKON JEATENBHOCTA MPU PEHICHUH BO3HUKAIOUIMX MpoOiieM Ha
OCHOBE y4€Ta OOILIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (00CYyX)AeHUs, 0OMEH
MHEHHUSIMU,

«MO3TOBBIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX AEHCTBUI, ONpEIEIICHHUE
KPUTEPUEB 1O OIIEHKE KaueCTBa BBHIOJIHEHHOW padOThI U IpyTHUE);

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS !

YMEHUE CAaMOCTOSITENIbHO ONPENENATh LEIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHNs] YIEOHBIX H
MO3HABATEIbHBIX 3aJlay, CaMOCTOATEIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IIPe1JiaraéMble B YCJIOBUU 3aIaHUH.

IIpenmeTHbIe pe3yJbTaThl.

B cocraBe mnpeIMETHBIX pe3yJbTaTOB [0 OCBOEHUIO 00A3aTEILHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHONM paboueil mnporpamMmon,

BBIACIIAOT: OCBOCHHBIC O6y‘-IaIOHII/IMI/IC$I HAayY4YHBIC 3HAHUA, YMCHHUA U CIIOCOOBI
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NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K konny o0ydyenuss B 8 kiacce nmpeaMeTHble pe3yJbTaTbl HA 0a30BOM
YPOBHE J0JIKHBI OTPAKATh CPOPMHUPOBAHHOCTD Y 00yUAKOIIUXCH YMEHHH:

pacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKUX TMOHSITHUWA: aTOM, MOJIEKYIa,
XUMUYECKHUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPO THASI
U HEOJTHOPO/IHASI), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJISI XUMHYECKOTO
dJIEMEHTa B COCJMHEHUHU, MOJISIPHBIH 00BEM, OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb,
AJEKTPOOTPULIATEILHOCTh,  CTENEHb  OKHUCICHMWS, XUMHUYECKas  peakius,
KJaccu(puKaIUs peaKkiuii: peakiiuy COSTUHCHMS, PEaKIIUU Pa3JI0OKEHUsI, PEaKIIUU
3aMeIleHns, peakiuu OOMEHa, JK30- M DHAOTCPMHUYCCKHE PEaKIMH, TEIUIOBOU
b dexT peakiuu, SAPO aroMma, IEKTPOHHBIA CIOW aroma, aTOMHas OpOUTab,
paguyc aroMa, XMMHUYECKasl CBsI3b, MOJIAPHAs U HENOJIIpHAs KOBAJEHTHAS CBS3b,
WOHHAsl CBsI3b, WMOH, KAaTHOH, AHWOH, pACTBOP, MaccoBas JOJs BelleCcTBa
(mporieHTHas! KOHIIEHTpAIHs) B paCTBOPE;

WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKMX IIOHATHUH U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHNUU BEILIECTB U UX IIPEBPALICHHU;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHHS (POPMYI BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHECHHSX,
CTETICHb OKHMCIICHUS JIEMEHTOB B OHWHAPHBIX COCJUHEHUSX, TPUHAIICKHOCTD
BEIECTB K OINPEACIEHHOMY KJIacCy COCAMHEHHUH Mo GopMysiaM, BHJI XUMUYECKOU
CBS3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSX;

packpeiBath cmbicn  [lepuonnueckoro 3axkona JI.MI. Menneneesa:
JEMOHCTPUPOBATH IOHUMAHHE NMEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHAX
3JIEMEHTOB OT UX NOJIOKEHUA B l[leproanyeckor cUCTEME, 3aKOHOB COXPAaHCHUS
MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHS, 3aKOHA

ABorajipo;
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OMHUCHIBATh W XapakTepuzoBaTh TabauuHyro ¢opmy llepuonnueckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iinyaTh MOHITHUS «TJIaBHas moarpymma (A-
rpynna)» u

«mobounas mnoxarpynna (b-rpynma)», wmanbsle u  OOJbLIIME TEPHOIBI,
COOTHOCUTH 0003HAYEHUS, KOTOPhIC UMEIOTCs B Tabiuile «Ilepuoandeckas cucrema
xumuyeckux snemeHtoB .M. MeHneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsjl sjpa, 00IIee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHUE peakIuu (110 YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110
TeroBomy 3 dexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBONCTBA BEIIECTB
pa3IMUHBIX KJACCOB, TMOJTBEPXKJas OMHCAaHWE TMPUMEPAMHU MOJCKYJSIPHBIX
YPaBHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIINA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJIF0O XMMHUYECKOTO AJIEMEHTa M0 (QopMyse COSAUHEHHS, MACCOBYIO
JIOJIF0 BELIECTBA B pPAacTBOpE, MPOBOAHMTH PACUETHI MO YPABHEHUIO XMMHUYECKOM
peaKIuu; MIPUMEHITh OCHOBHBIE ONEPALIMU MBICIUTENBHOMN AESTEIbHOCTH — aHAJIU3
Y CHHTE3, CpaBHEHHUE, 0000IIEHNEe, CHCTEMATH3alINI0, KJIacCH(DUKAIINIO, BHISIBIICHHUE
MPUYUHHO- CJI€JICTBEHHBIX CBSA3EH — ISl U3yUEHHS CBOMCTB BELIECTB U XUMUYECKUX
peakinii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS — HAOIIOJCHUE, U3MEpPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

CJe0BaTh MpaBUiaM MOJIb30BAHUS XUMUYECKOU MOCYA0U U J1aOOpaTOPHBIM
o0opyOBaHUEM, a TAKXKE MPaBUIIaM OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBHUU C
MHCTPYKIMSIMUA TIO BBITIOJTHEHUIO JA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJIYYEHHUIO W COOMpaHUI0 Tra3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOJA),

MIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MacCOBOM IOJEH PacTBOPEHHOTO
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BEIIECTBA, IUIAHUPOBATH W MPOBOJUTH XHWMHYECKHUE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IEI0UEH U KUCJIOT C TOMOIIbIO HHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METUIIOPAHX U IPYTHE).

K konny o0ydenuss B 9 kiacce nmpeaMeTHble pe3yJbTaTbl HA 0a30BOM
YPOBHE J0JIKHBI OTPAKATh CPOPMHUPOBAHHOCTDH y 00yYAIOIIMXCH YMEHUI:

PaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHITUN: XUMUYECKUN SIIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHMOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas
peakIus, XUMU4YecKas CBsi3b, TeIUIOBOM 3()HEKT peakiiuu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, BIEKTPOJIUTHI, HEANEKTPOIUTHI, BJIECKTPOJUTHYECKAS JUCCOLMAINS,
peaKIuu MOHHOTO OOMEHA, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMBbIE U
HEOOpaTHMBbIC peaxkuuu, OKHUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIC peaxuum,
OKUCJIUTENh, BOCCTAHOBUTEJIb, OKHCICHUE M BOCCTAHOBJIECHUE, aJIJIOTPOIIHS,
aM(pOTEpPHOCTh, XHMHUYECKasi CBsiI3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMyeckKas),
KpUCTAJUIMYECKAs] PEIIETKA, KOPPO3HsI METAIUIOB, CIUIABbl, CKOPOCTh XMMUYECKOM
peakiuu, npeaenbHo qonyctumas konnentpauus 11K BemecTsa;

WUIIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSATHA H
OPUMEHATH 3TU HOHITHUS NPU ONUCAHUU BEUIECTB U UX NIPEBPALCHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHHS (POPMYIT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COEOMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIAcCy COeAMHEHMH Mo (opMysaM, B XUMUYECKOHN CBsI3H (KOBaJICHTHAsI, MOHHAS,
METAJUIMYECKAsl)) B HEOPTraHMYECKUX COCIMHEHUSX, 3aps] HOHA MO XUMHUYECKOHN
dbopmyte, xapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COSTUHEHUH, TUTI
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[.MI. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHHWE: OMUCHIBATh U XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ilepuoauyeckoid cUCTEMbl XMMHUYECKHX AJIEMEHTOB: pa3iinyaTh MOHSTHUS

«riaBHas noArpynna (A-rpymnmna)» u «nodounast noarpynna (b-rpymnma)», Mainelie u
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OoJibllIMe  TEPUOJABI, COOTHOCUTH OO0O3HAUCHUS, KOTOpPhIE HMEIOTCS B
MEPUOANYECKON Tabsinile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB WM 3apsj siapa, oOliee 4YHCIO AJIEKTPOHOB M
pacrpeiesieHue UX MO JIEKTPOHHBIM CJIOSIM ), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B Mpejenax MajlbiX MEPUOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUUECKUE DJJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIYy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBoMy d(h@eKTy, M0 HUBMEHEHHIO CTENeHEeW OKHUCJICHUS XUMHYECKUX
2JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIMME U CHeHU(DUUECKUe XUMUUYECKUE
CBOMCTBAa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKJasi OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX U

MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTAaBIIATh YPaBHEHUS IEKTPOIUTHUECKON AUCCOLMALIUN KUCIIOT, 1eJIo4uei
U COJIeH, TOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS pEAKIUHd HMOHHOTO OOMeEHa,
YpaBHEHMsI peakluid, MOATBEPKIAIOIIMX CYIIECTBOBAHHE T€HETHYECKOW CBSI3H
MEX/Ty BEIIECTBAMHU PA3IUYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIHMA
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKInii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

BBIYHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIONI0 XMMHYECKOTO 3JeMeHTa 1Mo ¢GopMyse COeAUHEHHS, MAaCCOBYIO
JIOJIF0 BELIECTBA B PAacTBOpE, MPOBOAMTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakiuu;

coOmo1aTh MpaBujia MOJIb30BAHUS XUMUYECKON MOCYNI0N U JTaOOpaTOPHBIM
000py/I0BaHUEM, a Tak)Ke MpaBuja OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLIMSIMUA TIO BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO

MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);
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MPOBOJUTH PEAKIHH, MMOJTBEPKAAIONINE KAYECTBEHHBIN COCTaB PA3JIMYHbBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHU-, OpOMUI-, HOAUA-, KApOOHAT-,
docdar-, cunukar-, cynbdar-, TUAPOKCUIA-UOHBI, KATUOHHI aAMMOHHUS U HOHBI
M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAxX HEOPraHWUYECKUX
BEIIIECTB;

NPUMEHSTh OCHOBHBIEC ONEPALMA MBICIUTEIBHON AEATEIIbHOCTU — aHallu3 U
CUHTE3, CpaBHEHHE, O0000IlEeHUe, CUCTEMATU3allMI0, BBISBICHUE MPUYUHHO-
CJI€ICTBEHHBIX CBA3EU — JJIsI U3yUYECHUSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH,
€CTECTBEHHO- HAy4YHbI€ METOJbl T[O3HAHWUA — HAONIOJACHUE, U3MEpPEHUe,

MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH).
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TEMATHUHYECKOE IIJNTAHUPOBAHHUE.

Temarnueckoe MIaHUPOBAHUE U KOJUYECTBO YACOB, OTBOAMMBIX Ha OCBOCHHUE KAKJIOM TeMbl yueOHOro IpeaMeTa «XUMUS»
aJanTUPOBAHHON OCHOBHOW 0O0pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOy4YaIOIIUXCS C 3a7ePIKKOU
NCUXMUYECKOTO Pa3BUTHA, B IIEJIOM COBMAJAlOT C COOTBETCTBYIOLIMM paszzaenom dDeaepanbHol paboueld mporpamMmbl y4yeOHOTO
npeaMera «XMMHUs» OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl OCHOBHOTO 0011ero oopazoBanus. [Ipu atom Opranuszanus Bropase
caMa BHOCHTbh M3MEHEHHMs B COJEp)KaHUE M paclpeiesieHre yyeOHOro marepuaia ro rojgaM oOydeHus, B MOCIEI0BaTeIbHOCTD
U3y4YEeHHUS] TeM M KOJIMYECTBO YAaCOB HAa OCBOCHHUE KaXJOW TEMbl, ONPEACICHHE OPraHU3alMOHHBIX (OpM OOy4YeHHsS U T.II.
OO60CHOBaHHOCTb JaHHBIX M3MEHEHUH olpezenseTrcss BhIOpaHHbIM 0oOpa3zoBaTenibHON opranuzanuein YMK, nHauBUIyanbsHBIMU
NCUXO(U3UUECKUMH OCOOCHHOCTAMU KOHKpEeTHbIX oOyuwatomuxcsi ¢ 3[IP, cTemeHbto OCBOEHHOCTM HMH YYEOHBIX TEM,
pPEKOMEHIALMAMU 10 OTOOPY U afanTaluy y4eOHOro Marepualia no XMMHH, IIpeICTaBIeHHbIMU B [losicCHUTENbHOM 3anucke.

Temarnueckoe naaHupoBaHUe 110 XUMuUM A1 oOyuatomuxcs ¢ 3I1P npenaraer:

- U3y4YEHHE MaTepuaia KpyIHbIMU OJIOKaMU;

- orepexaroiiee o0ydeHue;

- BO3MOXXHOCTb IPUMEHEHNS 3HAHUM B Pa3JIUYHBIX YCIOBUAX (IEPEHOC 3HAHUM IO aHAJIOTUH OT OOIKX CBOWCTB Pa3Iu4YHBIX
KJIACCOB BEHIECTB K OOLIUM U CHEIU(PUIECKUM CBONCTBAM KOHKPETHBIX BEIIECTB), UTO YBEJIUYUBACT JOII0 CAMOCTOATEILHOCTH

o6y11a10m1/1x0ﬂ IIPpH1 N3YUYCHHUHU HOBBIX TCM.
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CobOmomaercst  JIOTMKa  M3yY€HHs  BEUIECTB —  CBOWCTBA  BEUIECTB  OMNPEACNAIOTCS  CTPOCHHUEM  aTOMOB,
AIEKTPOOTPULIATEIIBHOCTHIO, XUMUYECKON CBS3BI0O U CTPYKTYPOM BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAUIMUECKUX PEIIETOK.
(Tembl: cTpoeHre aTomMa, CTPOEHUE BEIECTBA, BAXKHEHIITNE MPEICTABUTEIN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIINH ).

N3meHeHue miaHUpoOBaHuUs MO pa3jieliaM U TeMaM COCTOUT B CIEAYIOIIEM:

- M3Y4Y€HUE OCHOBHBIX BOIPOCOB HEOPTAaHMUECKOW XMMHUHU OCYIIECTBIISIETCS B 8 Kilacce, O0Jbllle BPEMEHU BBIACISIETCS Ha
npuMeHeHHne 3HaHuil B 9 kiacce. M3 9 kimacca B 8-i1 nepeHocsaTcsa Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX peakiuil”,
"DNeKTpOIUTUYECKAS JUCCoMalrs. XUMUYECKUE PEaKIuu B pacTBopax';

- mepecTtaHoBKa TeMm, 9 kiacc: Tema «Metamey nepen «Hemeramnamuy, 1.k. oOyuvatoniuecs: ¢ 3[1P Oonblie 3HaKOMBI €
MeTaJlaMU U JIEr4e XapakTepU3yroT UX M0 CBOMCTBAM M MPUMEHEHUIO;

- TIepepacupeesieHue CoAepKaHusl OJIHUX TEM B JIpyrue (pacKpbhlBaeTcs Ha KOHKPETHBIX MpHUMEpax APYrux tem). Tema
"XuMUs U OKpy’Karolas cpea” pacKkpbIBaeTCsl HA KOHKPETHBIX TpUMeEpax B pazjaenax "Metamibl U ux coeaunenus”, "Hemerambl
IV-VII rpynn u ux coenunenus";

- 00beAMHEHHE TEM (FaeT OOJIBIIIE BO3MOXKHOCTEH /ISl UCIIOJIb30BaHUS CPABHEHMSI — CXOJICTBA U OTIIMUni; Tema «Kucmopom»
u Tema «Bogopon»);

- BbIjIeNieHne oTnenbHbIX TeM (Tema «llepBoHauanbHbIC TOHATHS 00 OPraHMYECKUX BEIECTBAX»). Beinenenue B OTAeIbHYIO
TeMy, B KauecTBe "OyKBaps MO0 OPraHUYECKONW XUMHH', Ta€T BOZMOXHOCTh YIIyOJsTh OHITHS: ONpeaeNieHus, Kiaccudukaus,
OCHOBaHHUS I KilacCU(pUKAIMKA, HOMEHKIIaTypa, OOIIMe CBOWCTBA BEIIECTB, CTPYKTypa BEIIECTBA, COCTaBIeHUE (HOPMYT MO

oO1meit popMyIie 1 1Mo Ha3BaHUIO, HA3BIBAHUE BEIECTBA MO hopmyrie. B 3ToM cirydae mporpaMMHBII MaTepuan u3 XapaKTepUCTUKH
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IVA noarpynmnsl MOXKHO JOHECTH HE (parMeHTOM KapTHUHBI «OpPraHUYECKHE BEUIECTBa», a KaK 4acTb LEJIoro. MoxeTr ObITh

BbBIACIICHA TCEMA «HpaKTI/IKyM» B KOHIIC IICPBOIro U BTOPOIro rogoB O6y‘leHI/I$I.

8 KIIACC
Tembl KonnuectBo B Tom uncne Ha3Banus pabot
4acoB Ha Ha
KOHTPOJIBHBIC IMMPAKTUYCCKUEC
paboThI paboThI

Paznien «IlepBoHayanbHbIe XUMUYECKUE OHATUSY, 144

XHUMHHU

1. Xwumusa — BaxxHas 00JacThb 4 1 2 [Ipaktruueckast pabota Nel « JlaGoparopHoe
€CTECTBO3HAHUS U MPAKTHYECKOMN 000py/I0BaHNE U TIPUEMBI OOpaIICHUS C HUMY
NEATEIbHOCTH YEJIOBEKA. [TpakTruueckast pabota Ne2 «Ouncrka

3arpsiI3HEHHON OBapeHHOU conun'

2. BemecTBa 1 XUMHUYECKHE PEAKITHH. 7 - 1 [Tpaktruueckas padota Ne3 «IIpu3Haku mpoTeKaHUs

XUMHYECKUX PEaKIIHiD»
3. KomuyecTBeHHBIC OTHOIICHUS B 3 1 - Kontposbnas padota Nel «IlepBoHauanbHbIe

XUMHUYCCKUEC ITOHATHUA, XUMHUYCCKUC (I)OpMy.]'IBI u
YpaBHCHU» SarpHSHeHHOﬁ HOB&pCHHOﬁ COJIn»

Paznen «HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH U IIEpUOANYCCKadA CUCTEMA XUMHUYCCKHUX 3JICMCHTOB I[I/I Menpneneena. CTpOGHI/Ie aroMa. XUMHUYECKas CBS3b.
OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKIum», 1549

4. Ctpoenue aroma
[lepuonnueckuii 3aKOH U
MEPUOINYECKAsI CHCTEMA XUMHUUECKUX
anemenToB /.M. MenaeneeBa

7

1

KonrtpomnsHas padota Ne2 «Ilepnoanueckas
CHUCTEMA XMMHUYECKHX demMeHToB J[.1.
MenneneeBa. CTpoeHue atomay
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5.Ctpoenue BemiecTB. XUMHUECKast
CBSI3b.
OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peaxiuu

KonTtponsnas padorta Ne3 «Xumudeckas CBsI3b»

Pasznen «Baxunenmue npeacTaBuTeN He

OPraHWYECKUX BEIIECTBY, 354

6. Kucnopon. Bonopo. 14 1 [Ipaktuueckas padota Ned «Ilosyuenue kuciopoaa
Y U3Y4YECHHUE €r0 CBOMCTBY
[IpakTuueckas padborta Ne5 «[lomydenue Bogopoa
Y U3Y4YECHHUE €r0 CBOKCTBY
Kontponbnas padota Ne4 «Kucnopoa. Bomopoa»

7. Bona. PactBopbI. 5) - [TpaxTrueckas padota Ne6 «IIpurotosrienue
pacTBOPOB C ONPEIECTEHHON MacCOBOM JOJIeH
PacTBOPEHHOTO BEIIECTBA

8. Teopust MEKTPOTUTHUECKOM 5 -

JMCCOLIMAITUU

9. Baxxneimue Kiacchl 11 1 Kontposbnas pabota Ne5 «OcHOBHBIE KJIaCcChI

HCOPraHn4eCKux COCI[I/IHCHI/Iﬁ

HEOPraHUYECKUX COCAUHEHUID»

[TpakTruueckas padota No7 «Pemenue
ACKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUUYECKUX COCAMHEHUI»

Paznien «BeniecTBo M XMMUYECKUE Peakiuny, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH

4

XUMHNYCCKHUX peaKI_[I/Iﬁ
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HaumenoBanue
pa3iesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

Paznen 1.IlepBoHayanbHble XuMHYecKkne MouATus(14 1)

Tema 1. Xumus —
BakHasl 00J1aCTh
€CTeCTBO3HAHUS U
NMPaKTHYEeCKOM
AeATeJIbHOCTH
yeJioBeKa

(4 1)

*Xumus B cucreMe Hayk. Posib XMUMUM B KU3HU
yenoeka.® Tema wu BemectBa. Dusnueckue
cBoiicTBa  BemiecTB. [IpaBmia  Ge30macHOTO
oOpamieHuss ¢ BeHeCTBAaMH H  JIA0OPATOPHBIM
obopynoBanueM. YucTeie BemecTBa W CMECH.
Crioco0sl pazenenus cmeceid. *TlorsiTue o MeTogax
TMO3HAHUS B XUMHH. *

JdemoHcTpauuu

1. JlabopaTopHOe 00OpyIOBaHHE.

2. PaznuvHbIe BUJIBI XUMUYECKOU TTOCY/IBI.

3. O6pa3ipl BemecTB.

4. CriocoObI pazaenenus cMecer (PprbTpoBaHue,
BbINIApUBAHUE, JUCTUILIALNSA, XpoMaTorpadus).
JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
JIaGopaTopHbIE ONBITHI:

Onucanuie (pU3NIECKUX CBOWCTB BEIIECTB.
Pa3znenenne cMecu ¢ MOMOIIIbIO MarHUTA.
[IpakTueckue pabOTHI:

Ne 1. JTaGopaTopHOe 060pyIOBaHKE U TPUEMBI
oOpareHus ¢ HUM

Ne 2. Ouucrka 3arps3HEHHOI OBAPEHHOM COJIU

PackpsIBaTh CMBICIT N3y4aeMbIX OHATUI C IOMOIIBIO I1€1arora.

PackpsIBaTh posib XUMHMM B IPUPOJE U KU3HH YEIIOBEKA, €€ CBA3b C
JpYTMMH HayKaMHu.

Pa3znuyarh yuCTHIE BElIECTBA U CMECH; OJJHOPOIHbIE U HEOJHOPOIHbIE
cMecH;

Paznuyars Qusnveckre U XUMUYECKUE SBJICHUS ¢ OTIOPOH Ha
OTIpEIeIICHNUS.

Ornpenenars NpU3HAKH XUMUYECKUX PEAKIUN U YCIOBHS UX
MIPOTEKAHU.

CrienoBaTh MpaBwiiaM MOJIb30BaHUSA XUMHUUECKOW MTOCYA0U 1
1a00paTOPHBIM 000PYIOBAHUEM, a TAK)KE MTpaBUIIaM OOpaIeHus ¢
XUMHUYECKAMH BEIIE-CTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMHU 110
BBITIOJTHEHUIO MPAKTUYECKUX PabOT MO KOHTPOJIEM Te/1arora.

[InanupoBaTh U NPOBOAUTH XUMHUECKUI IKCIIEPUMEHT 10 U3YUEHUIO U
OTIMCAaHUIO (PU3UUYECKUX CBOMCTB BEILIECTB, CIIOCOOOB pa3/ieieHUs
CMeceil BelecTB MoJ1 PyKOBOJACTBOM Iieiarora ¢ 00CyKJIeHHUEM IJIaHa
paboTHI.

Hcnonb30Bath IpH BHIOJHEHUH YueO-HbBIX 3a/IaHUN U B TIpOIECCe
HCCJIEI0BATENIbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIMTEPATypy
XUMHUYECKOTO COAEPKaHUs, CIIPABOYHbIE MATEPUAIIbI, PECYPCHI
HHTepHeTa o pyKOBOACTBOM I1€1arora.

BricTpanBath pa3BEpHYTbIE TUCBMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
Ha MH(opMaIHIo U3 yueOHUKA U CIIPABOYHBIX MaTepHUajIoB, TPaMOTHO
MCII0JIb30BaTh U3YUEHHBIN MOHATUIHBIN annapaT Kypca XUMUU
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HaumenoBanue
pa3iesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

Tema 2. BemiecrBa
U XUMHYECKHE PeaKkiuu

(74)

ATOMBI U MOJICKYIJIBI. XYUMUYECKHE DIICMCHTBHI.

3Haku  (CHMBOJIBI)  XUMHYECKHX  DJIEMEHTOB.
OtHocurenbHast aToMHas Macca. lIpocteie U
CIIO)KHBIE  BelIeCTBA.  ATOMHO-MOJIEKYJIIPHOE
yUEHHUE.

Xumunyeckass ¢opmyna. BaneHTHOCTH aToMoB
XUMUYECKUX JJIEMEHTOB. *3aKkOoH TIOCTOSHCTBA
cocTaBa BemiecTB.* OTHOCUTEIbHAS MOJICKYJIIpHAS
Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIeMEHTa B
COCTMHEHUH.

dusnueckue u XUMUYECKHE SIBJICHHSL.
XuMUYecKasi peakiusi u €€ MpU3HAKU. YpaBHEHUS
XUMHUUYECKUX peaKIui. 3aKOH COXpPaHEHHUs] MacChl
BemecTB THUITBI XUMHUYECKUX peakiuii (CoeqnHEHHE,
pasioxeHue, 3aMelieHne, OOMeH).

*M. B. JIoMOHOCOB — y4&HBIN-IHITUKIOTIEAMUCT. *

JdemoncTpauuu

dusnueckue sABICHUA (pacTUpaHUE caxapa B
CTYIKEe, KUTIEHUEe U KOHJICHCAIUS BOJBI U T. 1.).
XUMHUYECKHUE ABJICHUS (TOPEHUE CBEUH,
paslioKeHUE caxapa, B3auMOJICHCTBUE CEPHOI
KHCJIOTHI C XJIOpUIOM Oapusi,

pasnokenue ruapokcuaa meau(ll),
B3aMMOJICCTBHE JKEJI€3a C CEPOM, B3aUMOJECHCTBUE
xenesa ¢ pactBopoM conu meau(1l)).

OnBbIT, WILTIOCTPUPYIOIIUN 3aKOH COXPaHEHHUS

[IpuMeHATh eCTeCTBEHHO-HAYYHBIE METO/IbI IO3HAHUS (B TOM YHCIIE
HaO0JII0ICHNE, MOJIETTUPOBAHKE, SKCIIEPUMEHT) U OCHOBHBIE OTlepaIiuu
MBICTUTEIILHON e TENHLHOCTH (CpaBHEHUE, KiIacCU(DUKAINS) IS
M3Y4YEHUS BEIIECTB U XUMUUYECKHUX PEAKIIUN C OTIOPOI Ha aJlTOPUTM
WJTU CXEMBI.

PackppiBaTh CMBICT U3Y9aeMbIX TIOHSATUH U 3aKOHOB U IPUMEHSThH 3TH
MOHSTHUS TIPU OTMMCAHUH CBOMCTB BEIIECTB U UX MPEBPAICHUH C
OTIOPO¥ Ha TUIaH U KIIFOUEBBIE CIIOBA.

Paznmuuars Gpu3udeckre U XUMHYECKUE SBIICHUS, OOBICHATD UX
CYITHOCTH C TOUKH 3PEHUSI aTOMHO-MOJICKYJISIPHOTO YUEHUS C OTIOPOit
Ha OIPEEIICHUS U CXEMBI.

Onpenenars NpU3HAKH XUMUYECKUX PEAKIUHN, YCIOBHS UX MPOTEKAHUS.

OOBACHATH CYIIHOCTh PUINUECKUX U XUMUYECKUX SBJICHUHN C TOUKH
3pEHHUsI AaTOMHO-MOJIEKYJISIPHOTO YYEHUS C UCIIOIb30BAaHUEM
BHU3YyaJIbHOM OTIOPBI.

KnaccudunupoBars XuMuyeckue peakiuu (1o YUCIy U COCTaBY
pearupyoumx 1 00pa3yrommxcs BEIIeCTB) ¢ OMIOPOH Ha CXEMBI.

CocraBasaTs popMyIbl OMHAPHBIX BEIIECTB M0 BAJICHTHOCTU U
OTIPENEINATh BaJICHTHOCTh MO (hopMyJiaM BELIECTB C OMOPO Ha
AITOPUTM Yy4eOHBIX ACHCTBHIA.

PaccTaBisath k03 (HULIMEHTHI B ypaBHEHUSAX XUMUYECKUX PEAKIIHI C
OTIOpPOM Ha aNTOPUTM Y4eOHBIX IEHCTBUH.

CrnenoBarb mpaBuiiaM MOJIb30BAHUSL XMMHUUECKOH MOCYI01 U
1ab0paTOPHBIM 000PYIOBaHHEM, a TAKXKe MPaBUiIaM OOpaIlleHus ¢
BELIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU 1O BBITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MOJI KOHTPOJIEM TeIarora.
Hcnonb30Bath IpH BHIIOTHEHUH YUeOHBIX 33JaHUI U B TIpoLiecce
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pPa3aejioB U TEM y‘leﬁnoro

HaumenoBanue

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

npeaMera
Macchl. UCCJIEIOBATENbCKOMN €ATEIbHOCTH HaAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOT YKaHHUSI, CIIPa-BOY-HBIC MaTCPHAIIBI Bl
JlabopaTopHble H MPaKTHYeCKHe PadoThI e CCKOTO COACPKAHMA, Clpa-BO © MATCpHAIIE, pecype
JIaBOPATOPHBIE OTBITHI: . HTep-HETa 10| PYKOBOJICTBOM Nejiarora. }
TIprmeps! hi3HEeCKiX SBeHHi (TTaBeHme Bocka, | DPICTPAHBATE pasBepHyTH6e MMUCbMEHHBIC U YCTHBIE OTBETHI C OMIOPOH
TasHUE TH/1a). Ha H(pOpMaIHIO U3 yue HUKA U CTIPABOYHBIX MAaTEPHANIOB, IPAMOTHO
TIprMepsI XHMUUECKHX SBICHHH (TPOKATHBAHIE WCITOJIh30BaTh U3YYCHHBIN MOHITHIHBIN armapaT Kypca XUMUHU
MEHOM MTPOBOJIOKH, B3aUMOJIEHCTBHE Mea C
KHCIIOTOM).
Monenu aToMOB U MOJIEKYIL.
[IpakTrueckas padota Ne3. [Ipu3zHaku npoTeKkaHus
XUMHUYECKUX PEAKIIUH.
Bobrunciienust
— OTHOCHUTEIbHON MOJIEKYJISIPHOM MacChl BEIIECTB;
— MAacCOBOM JI0JIM XUMUYECKOTO 3JIEMEHTA I10
(dhopmyre coenHeHUs
Tema 3. KomnuectBo BemiectBa. Momnb. MossipHas macca. | PackpbIBaTh CMBIC M3y4ae€MbIX IOHSATUI U IPUMEHSATh 3THU OHATHS,
KosanuecTBeHHbIE 3akoH ABorajzipo. MousipHblii 00bEM ra3oB. PacueTsl |  a Takke M3y4eHHbIEC 3aKOHBI M TEOPUU JJISl PELICHHs pacu€THBIX 3a7a4

OTHOILIIEHUS B XUMHUH

9

Mo XUMUYeckoil gopmyrne. PacueTst MaccoBoil nomm
XHMHYECKOTO 3JEMEHTa B COCIMHEHUH, KOJIMYECTBA
BEIIECTBA, MOJSIPpHOM  Maccel.  Pacué€rel 1o
XUMHYECKUM YPaBHEHHSIM.

JemoHcTpanus:

- 00pasIIbl BEIIECTB KOJIMYECTBOM OJIMH MOJIb

Brruncnenus:

-pacier To (QopMmMyne H IO XHUMHUYECKOMY

C TIOMOIIBIO Te/Iarora.
Bbraucnste MOJISIPHYIO Maccy BEUIECTB; KOJIMYECTBO BELIECTBA, 00bEM
rasa, Maccy BeIIecTBa ¢ OMOPOi Ha oOpasell, Ha GOPMYIIbL;
[TpoBOIUTH PacUEThI 10 YPaBHEHUSIM XUMHUYECKHUX PEAKIHI ¢ OTIOpOi
Ha o0pa3zel], aJIrOpUTM y4eOHBIX JICHCTBUIA: KOIMYEeCTBa, 00bEMa,
Macchl BEIIECTBA M0 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pEareHToB WX MPOJIYKTOB PEAKLIUH.
BricTpanBarh pa3BEpHYThIE MIMCBMEHHBIE U YCTHBIE OTBETHI C ONOPOH
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HaumenoBanue
pa3iesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

YPaBHEHUIO

Ha MH(OpMaIHIO U3 yueOHMKA U CIIPABOYHBIX MAaTEPUAJIOB, TPaMOTHO
VICII0JIb30BATh N3YYEHHBIN MOHATUMHBIN anmnapar Kypca XUMHH C
MIOMOILBIO MIE1arora.

Pasznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnueckux 3jemeHToB /. . Menaeneea. CTpoenne aroMoB. XUMHUYeCKas
cBs13b. OKUCIANTEIBLHO-BOCCTAHOBHUTEIbHBIE peakuuu (15 1)

Tema 4. CtpoeHue
aroma. [lepuoanueckuii
3aKOH M
Iepuoguveckas
cCHUCTeMAa XUMHUYEeCKUX

3J1€MEHTOB
. . MenneseeBa. (7 1)

[lepBbie MOMBITKN KIAaCCU(UKAITUU XUMHUYECKUX
anemeHToB. [loHsTHE O Tpynmax CXOJHBIX
3JIeMEHTOB (IIEJIOYHbIE U  IIEJIOYHO3EMEIbHbIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIC Ta3bl). *DIIEMEHTHI,
KOTOphIe 00pa3yloT aMQpOTEepHBIE OKCHABl H
TUAPOKCHIBL. *

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema
XUMHAYECKUX 3JIEMEHTOB J. Y. Menaeneena.
KopoTkonepuonnas u * ymmaHONIEpHOAHAS* (OPMBI
[leproauueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB
. W.MenneneeBa. Ilepuonbsl u  TpymIbl.
Ou3nyeckuii  CMBICT ~ MOPSAKOBOIO  HOMEDA,
HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sjep.
*U3oronbl.* DnekTpoHbl. CTpOCHHE SIEKTPOHHBIX
oboyouek aToMOB mepBhIX 20  XUMHYECKHX
onemeHToB  Ilepuommyeckoit  cucremsr  JI. M.
MenpgeneeBa.  XapakTepUCTHKa  XUMHUYECKOIO
3JIeMEHTa MO €ro mnosioxkeHuto B llepuoanueckoit

PackppIBaTh CMBICT IEPHOIUYECKOTO 3aKOHA MO PYKOBOJCTBOM
nejarora.

[ToHnMaTh CyleCTBOBAaHUE MEPHOIUUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB (M3MEHEHHE PaIuyCOB aTOMOB U
AEKTPOOTPULIATENILHOCTH) M UX COCMHEHHM OT MOJI0KEHHUS B
MEPUOANYECKON CUCTEME U CTPOCHHUSI aTOMA C UCITOJIb30BAHUEM CXEM
U TaOIuLI.

YcTaHaBIuBaTh CBSA3b MEX/LY IIOJO)KEHUEM 3JIEMEHTA B IEPUOJNUECKOM
CUCTEME U CTPOEHHEM €ro aroma (COCTaB U 3apsij A1apa, oo1ee Ynucio
AJIEKTPOHOB U pacnpeeNieHue X MO MEKTPOHHBIM CJIOSIM) 110
oOpasiy.

[Iporuo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEMHEHUH 10 rpynnam u nepuojaam llepuoanueckoil cuctemsl ¢
MIOMOILIBIO TIEAArora.

XapakTepru30BaTh XUMHUUECKUE JIEMEHTHI IEPBBIX TPEX MEPUOIOB,
KaJlvs, KaJIbLMS 10 UX MoJIoKeHuto B [lepuoanueckoit cucreme
. . Menaeneena.

CrnenoBath mpaBuiiaM 0€30MacHOM pabOThI B Ta00paTOpUU TIPH

MCIOJIb30BAaHUU XUMUYECKOU MOCYABI U 000pyI0BaHUS IO
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pPa3aejioB U TEM y‘leﬁnoro

HaumenoBanue

npeamera

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

cucreme 1. 1. Menneneena.

*3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB
XUMUYECKUX  DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO Tpynmam H
nepuoaaMm. 3HaueHue llepromuyeckoro 3akoHa U
[Teproanueckoi CHCTEMBI XUMHYECKUX SJIEMEHTOB
JUIsl pa3BUTHs HAyKH U npakTuku. [[. . Mennenees
— Yy4€HBIN U rpaKJaHuH. *

JdeMoHcTpauuu

KopoTtkonepuoanas v JuinHHONIEpUOAHAS (POPMBI
[Iepunoanueckoil cUCTEMBI XUMUYECKUX 3JIEMEHTOB
. Y. Menneneena.

O3HakoMJieHHe ¢ 00pa3laMi METalIIOB

Y HEMETAJUIOB.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI

JlaGopaTOpHBIN OTIBIT:
Bsaumoneiicteue THUJIPOKCHIA

pacTBOpaMu KUCJIOT U LIeI0Yeit

IIUHKA c

KOHTPOJIEM T€1arora.

BricTpauBath pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha HH(OpMAIHIO U3 yIEOHHKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
WCII0JIb30BATh M3YYEHHBIN MOHATUIHBIN anmapaT Kypca XMMUH MOCIIE
CTPYKTYPUPOBAHHMS MaTepralia ¢ UCHOJIb30BAHUEM KITUIIIE.

Hcnonp30Bath Mpy BHITIOJHEHUH YU€OHBIX 3a/1aHUH TEKCTHI yIeOHUKA
MocJie CTPYKTYPUPOBAHUS MaTepHUaia, ClIPaBOYHbIE MaTepHAIIbI
(ITepnoanueckyro cucreMy Xxumuieckux snementos /. U.
MemnpeneeBa, TabauIly paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJICH B
BOJIE, JIEKTPOXUMHUYECCKUH Psijl HAMPSHKEHUN METAJIOB).
Hcnonb30BaTh IpH BHIIOJTHEHUH YUeOHBIX 3a/1aHUN U B TIpOLECCe
HCCIIEI0BATENIbCKOM IEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIMTEPATypy
XUMHUYECKOTO COAEPKAaHHUs, CIPABOYHBIE MATEPHAIIBI, PECYPCHI
HNHTepHeTa 1o pyKOBOJCTBOM Iefarora

Tema 5. CTpoeHue
BelllecTB.
XuMnueckasi CBf3b.
OKucINTEILHO-
BOCCTAHOBHTEJIbHDbIE
peakuuu

(8 1)

Xumudeckasi cBs3b. KoBaneHTHas (moJsisipHasi U
HEMoJIApHAas) CBS3b. *DJNEKTPOOTPHUIATEIHLHOCTh
aTOMOB XHMHUYECKHUX DJIEMEHTOB.* VOHHasi CBs3b.
*THIBI KPUCTAIUTMYECKUX PEIIETOK. *

Crernenb OKHCJICHHUA. OKUCIIHTEIBHO-
BOCCTAHOBHUTCIIbHBIC pCaKknuu. Hpoueccm
OKHCJICHHS U BoccTaHOBICHUSI. OKHCIUTEIH U
BOCCTAHOBHUTCIIN.

PackppiBaTh CMBICI M3y4aeMbIX TOHITHI 1101 PYKOBOJCTBOM IEAarora.

Ornpenenars BUJ XMMHUECKOM CBSI3U B COSTMHEHUH C UCIIOJIb30BAaHUEM
CXEM.

OnpenensTh cTeneHb OKUCIEHUS XUMUUYECKOTO dJIeMeHTa 1o hopMyie
€ro COeAMHEHUS C UCIOJIb30BAaHUEM AITOPUTMA.

OnpenensiTe 37eMeHT (BEIIECTBO) — OKHUCIUTEND U DIIEMEHT
(BemIecTBO) — BOCCTAaHOBUTEIIb.

OOBACHATDH CYIIHOCTH MPOIIECCOB OKUCIECHUS U BOCCTAHOBJICHUS.
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OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IBI AeSITE€JIbHOCTH Oﬁy‘lalOIIII/IXCH

JdeMoHcTpanuu
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIEC PEAKIIUHU:
TrOpeHHe, peaKkiuy pa3yIoKEeHUs, COEUHEHUS

CocTaBisTh 21EKTPOHHBINA OallaHC ¢ yUETOM YMCiIa OTAAHHBIX U
IMPUHSTHIX SIEKTPOHOB.

CocTaBisTh ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH
10 AJITOPUTMY Pa300pa OKUCIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIIUH.

Hcnonb30Barh MpH BHINOJIHEHUHN Y4€OHBIX 3aJJaHUI TEKCThl ydeOHUKa

1oclie CTPYKTYpHUPOBaHUs MaTepuaia, ClipaBOYHble MaTeprabl
(mepuouYeckyro cucteMy xumuueckux snemenToB /. V. Menneneesa,
TabJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJE,

ANEKTPOXUMUYECKUHN PsIJT HAPSKEHUH METaJIOB)

Paznen 2. BakHeiimue mpeacTaBuTe/ i HeOpraHnieckux Bemects (35 1)

Tema 6. Kucsiopoa.
Bonopoa.
(144)

Bo3nyx — cmech razoB. CoctaB BoO3ayxa.
Kucnopoa — snemeHT u npocroe BemecTBo. O30H.
Haxosxnenue kuciaopoza B mpupojie, Gu3nveckue u
XHUMHUYECKHUE CBOWMCTBA. Peakiuu ropeHus mpocThix
U CIOXHBIX BemecTB. *TemnoBor  3ddekT
XMUMHUYECKON peakuuu.® DK30- U 3HI0TEPMHUYECKHE
peaKiuu, *TePMOXHUMHUYCCKHE ypaBHEHUS. *
[Tonsitne 006 okcumax. CrnocoObl  MOJyYeHUs
KHUCJIOpPOJa B JIA0OPaTOpUU W TMPOMBIILICHHOCTH.
MPUMEHEHHE KUCIOPOa. KPYyrOBOPOT KUCIOPOaa B
npupoje. TOMINMBO: yrojib U METaH. 3arps3HEHUe

BO3/lyXa, YCWJEHHE TapHUKOBOTO  3ddekra,
pas3pylIeHHE 030HOBOTO CIIOSL.
Bomopon — 271eMEHT M NPOCTOE BELIECTBO.

PackpbIBaTh CMBICIT H3y9aeMbIX TTOHATHI W TPUMEHSTD 3TH ITOHSATHS
P OITMCAHWH CBOMCTB BEIIECTB U X IIPEBPAICHHI C
MCII0JIb30BAHUEM OIIOPHBIX CJIOB U KJIHIIIC.

XapakTepu3oBaTh (OMHUCHIBATE)C ONOPOU HA NILAH, CXEMY, KPAMKYIO
3aNuUCh
COCTaB BO3/yxa, (PM3UYECKHE U XU-MHUYECKHE CBOMCTBA KUCIIOPO/Ia,
CHOCOOBI €ro MoTydeHHsI, IPUMEHEHHE U 3HAUCHKE B IPUPOJIC U
JKH3HH YeJ0BEKa.

CpaBHHMBAThH PEAKIIMK TOPESHUS U MEIJICHHOTO OKUCIICHUS C
IpeBapUTEIILHBIM 00CYKICHHEM MTapaMeTPOB CPAaBHCHUSI.

Cobupats mpuOOpHsI TSI MOTYYEHUs KUCTOpOoaa (BBITECHEHUEM BOJIBI U
BO3/1yXa).

Pacrio3naBaTh OMBITHBIM MYTEM KUCIOPO/I IO KOHTPOJIEM Te/iarora.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY TSI COCTaBICHHS (POPMYIT
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OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

Haxosxnenue Bogopona B nipupojie, Gpusudeckue u
XUMHYECKHE CBOICTBa (Ha npuMepe
B3aMMOJICHCTBUS C HEMETaUIaMH H OKCHJIaMHU
METAJUIOB), MPUMEHEHHE, *CIOCOObI MOJTydeHHs.™*
[Tonsitue o kucnorax Kucnotsl u conu.

JdeMoHcTpauuu

B3aumoneiictBue pocdopa, ceprl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO HCITOJIb30BAHHE
BHJICOOTIBITOB).

Omnpenenenre coep:kaHus KHCIOPOia B BO3yXeE.
OnBbIThI, TEMOHCTPUPYIOIIHNE YCIOBUS
BO3HMKHOBEHHUS U MIPEKPALICHUS TOPEHUSI.

JlaGopaTopHble M IPAKTHYECKHE PAdOThI
JlaGopaTOpHBIN OTIBIT:

O3zHakomJieHHe ¢ 00pa3liaMu OKCHJIOB.
[IpakTuueckas pabora:

No 4. TlonyyeHnue kucmopoaa, U3y4eHHe ero
CBOWCTB.

[IpakTuueckas pabota Ne5. [lomydyenue Bogopoa u
W3Yy4YEHUE €ro CBOMCTB.

Bbrunciienus

— MOJIEKYJISIPHOM Macchl KUCIOPOJIa M 030HA Ha

OCHOBAHMHM aTOMHOM MacChl XMMHYECKOTO
QJICMCHTA

BEIIIECTB, MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKIUN C
y4acTHEeM KHCIIOpOoa.

OOBACHATH CYIIHOCTh IKOJOTUUECKHUX TTPOOIIEM, CBA3AaHHBIX C
3arps3HEHUEM BO3IyXa.

CnenoBarb paBuiaM 0e30macHO paboOThI B J1aOOPaTOpUH MIPU
WCIOJIb30BAHNN XUMHUUYECKOH MOCY/IBI U 000PYIOBaHUS 10T KOHTPOJIEM
nejiarora, a Takke mpaBuiiaM oOpalieHus C TOPIOYUMH BEIIECTBAMU
B OBITY.

[TnanupoBaTh M OCYIIECTBIISITH HA TPAKTUKE XUMUYIECKUE
SKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHHUS, ACTIaTh BHIBOJIBI 11O
pe3ynbTaTaM dKCIEPU-MEHTA 0T PYKOBOJICTBOM I€Iarora.

YyacTBOBaTh B COBMECTHOM pabOTE B TPYIIIIE.

Hcrnons30Bath NMpy BHITIOJHEHUH YU€OHBIX 3a/IaHUH U B MTPOIIECCEe
HCCJIEI0OBATEIIbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COJCPIKaHUS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
WNHTepHeTa 1o pyKOBOACTBOM II€/1arora.

BricTpauBath pa3BEépHYThIC TMCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOM Ha
nHGOpMAITHIO M3 YIEOHHUKA U CIIPABOYHBIX MaTe-

PHAJIOB C OMOPOM Ha TUIaH, FPAMOTHO MCIOJIb30BaTh U3Y4YCHHBIH
MOHSTUMHBIN anmnapaT Kypca XMUMHH
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pa3iesioB U TeM Y4eOHOTro

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

npeaMera
Tema 7. Bona. Bona. Ee cocraB. Crpoenue. Mouekynbl. | PackpbiBaTh CMBICT U3ydaeMbIX MOHATUN U IPUMEHSTH 3TU HOHSITHUS
PactBopsbl. [lonsitue 06 | *®dusnyeckue cBoiicTBa BoAbl. Bojga  Kak | Npu ONMCAaHUU CBOMCTB BELECTB M UX MPEBPAIIECHUN C IOMOIIBIO
OCHOBaHHUAX pacTBOpUTEb. * PacTtBopHI. *[Tonsarue 0 | mexparora.

(5)

pacTBopuMocTH BemiecTB B Boje. [loHsTHe o
HACBIILIEHHBIX W HEHACBIIIEHHBIX pacTBOpax.*
MaccoBass gons BemecrBa B pacTBope. Pacuer
MaccOBOM J10JIM BEIIECTBA B pacTBOpE (MPOLIEHTHAs
KOHLIEHTpALs).

*XUMHYECKHE CBOWCTBA BOABI (Pa3jOKEHHE,
peakiuu ¢ HaTpHeM, OKCHUIOM KaJbIIHs, OKCHUIOM
cepollV Tlonstue 00 ocHoBanusx. Posib pacTBOpoB
B MIPUPOJE U B ’KU3HU yesoBeka. KpyroBopot Bopl
B mpupojie.* 3arps3HeHne npupoaHbIX Boa. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

JdemoHcTpauuu

DJIEKTPOJIU3 BOJIBI, CHHTE3 BOJIbI; B3aMOICHCTBHUE
BoJibI ¢ Metaiiamu (Na, Ca) (Bo3MOKHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB).

PacTBOpeHHe BelIecTB ¢ pa3inyHON
PacTBOPUMOCTEIO.

HccnenoBanue pacTBOPOB KUCIOT M LISIOYEH C
MTOMOIIIBIO UH/IUKATOPOB.

JlabopaTopHble M IPAKTHYeCKHE PadoThI
IIpakmuyeckas paboma:

Ne 6. IIpuroroBnenue pacTBOPOB € ONPEACIEHHON
MacCOBOM JI0JIel PaCTBOPEHHOTO BEILECTBA.

XapakTtepr3oBaTh (pU3NUECKHE U XUMUYECKUE CBOMCTBA BOJIbI, €€ pOJib
KaK pacTBOPUTEJS B IPUPOJAHBIX MPOLIECCaX C ONOPOM Ha IJIaH U
cxemy.

CocCTaBIIATh YPaBHCHUA XUMHUUYCCKUX peaKHI/Iﬁ C y4aCTUEM BOJEI C
OIIOPOH Ha CXEMY.

OOBACHITD CYITHOCTB 3KOJOTHUYCCKUX HpO6J'IeM, CBA3aHHBIX C
3arps3HEHUEM NIPUPOJHBIX BOJ, CIIOCOOBI OYMCTKU BOJIBI OT IPUMECEH,
MEpBI 110 OXPaHE BOJ OT 3arpsi3HEHUsI [I0CIIE MTPEIBAPUTEIILHOTO
CTPYKTYpUPOBaHUS MaTepHaa.

[TnanupoBaTh U OCYHIECTBIATh Ha IPAKTUKE XUMUUECKUE
9KCIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, 1€/1aTh BbI-

BOJIbI 110 pe3y/bTaTaM SKCHEPUMEHTA [0l KOHTPOJIEM IIe/1arora, ¢
UCIOJIb30BAHUEM KIIUIIIE.

CrnenoBats npaBuiaM 6e301acHOM paboTh! B J1aOOpaTOPUH IIPU
UCIOJIb30BAHUN XMMHUYECKON TOCYbI M 000PYI0BaHUS O]
KOHTPOJIEM Ie1arora.

[TpoBOUTH BBIYMCIIEHUS C IPUMEHEHUEM MOHATHS «MacCcOBast OIS
BEIIIECTBA B PaCTBOPE» € ONOPOil Ha GOPMYIIBI.

Hcnonb30BaTh pH BBINOJHEHUH Y4eOHBIX 33aHUN U B IpoLiecce
UCCIIEI0BATENIbCKOM IeATEIbHOCTH HAyYHO-IOMYJIAPHYIO JIUTEPATYPY
XMMHMYECKOTO COJAEPKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
HHuTepHeTa noa pyKoBOJICTBOM IEIarora.

BricTpanBath pa3BEpHYTbIE TUCBMEHHBIE U YCTHBIE OTBETHI C ONIOPOH
Ha MH(opMaIHio U3 yueOHUKA U CIIPABOYHBIX MaTepUajIoB, TPaMOTHO
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OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

npeaMera
WCII0JIb30BATh M3YUYEHHBIN MOHATUIHBIN anmapaT Kypca XMMUH MOCIIE
MPEBAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTeprala.

Tema 8. Teopuss  ANEKTPONUTUYECKOW  auccolMaiuu. | PacKpbIiBaTh CMBICT M3y4aeMBbIX MOHSATHI, a TAKXKE CMBICI TEOPUU

JIeKTPOJIUTHYECKASA DNEeKTPOTUTHYECKAs TUCCOLUALINS. DIICKTPOTHUTHI U ANEKTPOJIUTUYECKON AUCCOIMALIMU C OTIOPON HA CXEMBI.

JTUCCOLUALINSA. HeanekTposuThl. Katnowusl, annoHbl. *Mexanusm | OOBACHITH IPUYUHBI JICKTPOIIPOBO/I-

XuMHUYeCKHe peaKkunu
B pacTBopax

(54)

JTUCCOITMAIIMN BEIIECTB C Pa3UYHBIMH BHJIAMHU
XUMHYCSCKOM CBSI3H. IlousTue OCTEIIECHU
nuccormanuu. * CUabHbIC U CT1a0bIe AIEKTPOTUTHI.
Peaxiiun nonHoro oomMeHa. Y CiioBHs TPOTEKaHUS
peaknuii moHHOro oOMeHa 0 KoHu@a. IlosHble U
COKpami¢HHbIe HOHHBIE YpPaBHEHHS  PEaKIIUU.
XUMHUYeCKHe CBOMCTBA KMCIIOT, OCHOBAHHU M COJICH
B CBETE NPEJICTABICHUM 00 3IEKTPOIMTHICCKOU
nuccolanuy. KauyecTBeHHbIE peakIiuy Ha KaTHOHBI
W aHWOHBI: HOHBI XJOPHA-, OpPOMHI-, HOAWI-,
cynb(dar-, kapOoHaT-, criMKaT-, ¢ocdaT- aHUOHBI,
TUAPOKCHI-UOHBI; KAaTHOHBI aMMOHHMS, MarHus,
KaJIbIIMS, ATFOMUHUS, J)Kee3a (2+) u (3+), menu (2-+),
LMHKA, TPUCYTCTBYIOLIUE B BOJHBIX PacTBOpaXx.
JdeMoHcTpanun
DneKTpuYecKas MpOBOIUMOCTh PaCTBOPOB
BEILIECTB; JIBMYKCHUE HOHOB B JICKTPHUYECKOM TIOJIE.
OnbIThL, WJUTFOCTPUPYIOIINE TPU3HAKN POTEKAHUS
peaxiuit MFOHHOTO OOMeHa.
JlabopaTopHbIe H IPAKTHYECKHE
padoThI

HOCTH BOJHBIX PACTBOPOB C ITOMOIIBIO TIe/1arora.
CocCTaBATh YpaBHEHUS IUCCOLMAIIAN KUCIIOT, IIEJI0YEN U COJIEH,
IIOJIHBIC U COKpaI]_[éHHBIe HOHHBIC YPaBHCHUA XUMHYCCKUX peaKHI/Iﬁ
MOHHOTO OOMEHa.

[TnanupoBaTh M OCYIIECTBIISITH HA IPAKTUKE XUMUYCCKUE
SKCIIEPUMEHTBI, TPOBOIUTH HAOIIOACHMS, ACTIaTh BHIBOIBI 11O
pe3ynbTaTaM IKCIEPUMEHTA TTOCIIE MPEIBAPUTEIHHON pabOTHI.

CrnenoBath npaBuiiaM 0€30TacHOM pabOTHI B Ta00paTOpUU MIPH
WCIIOJIb30BAHUN XUMUYECKOM TIOCYABl U 000PYI0BaHHUS TTO/T
KOHTPOJIEM IeJIarora.

[Tpon3BOIUTH BEIYMCIICHUSI IO XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEPHYTHIC MMCHbMEHHBIE M YCTHBIC OTBETHI C OTIOPOH
Ha nHpopMaIHIO U3 y4eOHHKA U CITPABOYHBIX MaTepHUaIOB, TPAMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapar Kypca XUMHUH MOCIe
MPEeBapUTENLHOTO CTPYKTYPUPOBAHUS MaTepraa.

Hcnonb30Bath Py BHIIOTHEHUH YUeOHBIX 3a/IaHU U B TIpOIECCe
UCCJIEIOBATENbCKON AEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIep’KaHus, CIIPAaBOYHBIE MaTEpPHAIIbI, PECYPChI
HuTepHeTa nocie KOHCYAbTAIUH C TeJaroroM

43




HaumenoBanue
pa3iesioB U TeM Y4eOHOTro
npeaMera
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JlaGopaTOpHBIN OTIBIT:

Peakuuu nonHoro oOMeHa B pacTBopax
anekTposuToB: cyabdara meau(1l) u ménoun,
KapOoHaTa HATPUSI U COJITHOM KUCIIOTHI, PEaKIIHs
HEUTpaTU3alUA MEXKTY TUIAPOKCUIOM KaJIUsl U
COJITHOM KUCJIOTOM.

Boluuciienus

— I10 ypaBHEHUSIM XUMHUUYECKUX PEaKIUi

Tema 9. OcHOBHBIE
KJIACChI
HEOpraHu4YecKHuX

coeIuHEeHu
(11 9)

Krnaccudukarus HeopraHHUeCKUX COSAMHCHUN.
Oxkcunpl: cocTas, kinaccudukaius (*oCHOBHBIE,
KHCJIOTHBIE, aM(OTEpPHBIE, HECOJIe00pasyromue Ha
npuMepe okcuaa yraepoaa Il u okcuaa azora 11%),
HoMeHKIatypa *[lonydeHue® u XuMuueckue
CBOMCTBA OKCHJIOB (B3aUMOJICHCTBHUE C BOJIOM,
KHCIIOTaMH, IIEJI0YaMHu).

OcHoBanusl: cocTaB, Kinaccudukanus (Iea09u U
HEpacTBOPUMbIE OCHOBAHUs1), HOMEHKJIATypa,
(buznueckue U XuMHUYeCKHe CBOWCTBA
(B3auMoeiicTBHE C OKCHIaMU HEMETAJLIOB,
KHCIIOTaMH, COJISIMU), *crocoObl motydeHus. *
Kucnotsl: cocras, kinaccuduxariysi, HOMEHKIATYpa,
(buznuecKkue u XuMUYECKHE CBOWCTBA
(B3auMoeiicTBHE C METAJUIAMH, OCHOBHBIMH
OKCHJaMH, OCHOBAHUSIMH, COJISIMH HA TIPUMEPE
COJISTHOM U CEPHOM KUCIOT), *crocoObl
noytyueHus.* Psii akTHBHOCTH METaJUIOB.
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OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTAHUIECKUX COSTMHEHHUN IO
mabJIoHy.

CocraBiieHHE CXEM CTPOSHUS OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COCIMHCHUH Ha OCHOBE OTIPE/ICIICHUS.

Cocrapnenne (GopMyII OCHOBHBIX KJIACCOB HEOPTaHHUYECKHIX
COCIMHCHUH M Ha3bIBAHUE WX 110 MEKIAYHAPOTHOW M TPUBHAIBHOMN
HOMEHKJIATYPE C UCTIOJIB30BAHNUEM OTIPEICIICHHS U TaOIUIIbI
pPacTBOPUMOCTH.

KraccugunupoBanue n3y4aeMbIX BEIIECTB 110 COCTaBY U C8OUCMBAM C
OTIOPO¥ Ha OTPEIeIICH S, CXEMBI U TAOJIUILy PACTBOPUMOCTH.
CocraBienue TabIUIBI TEHETUUECKUX PAAOB U cxeMbl «I eHeTnyeckas
B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCIMHEHUI TI0]]
PYKOBOJICTBOM TIeJIarora.

[Tporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIIMX XMMHYECKHX
CBOMCTB M3y4EHHBIX KJIACCOB, TPYI BEIIECTB, K KOTOPHIM OHU
OTHOCSITCS C HCTIOJIb30BaHUEM cXeMbl «[ eHeThueckasi B3auMOCBSI3b
OCHOBHBIX KJIJACCOB HEOPTAaHHUUECKUX COSIUHEHUI» MO PYyKOBOJICTBOM
nejarora.
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Conu (cpennue): HOMEHKIIATypa, CIoCOObI
MOJIy4EHHU S, B3aUMO/JICHCTBUE COJIEN C METAJIaMH,
KHCJIOTaMH, II€JI0YaMU U COJISIMHU.

I'enernueckas cBsi3b MEXAY KilaccaMu
HEOpPraHWYECKUX COeMHEHU. [ eHeTnueckue
pansl. [lonstue 00 *am@oTepHbIX THAPOKCHIAX (Ha
puMepe IMHKA U AJTIOMUHMS ): XUMUYECKHE
CBOMCTBA B3aUMOJICHCTBUE C KUCIOTaMH U
1eJI0YaMu, pa3yioskeHre pHU HarpeBaHuu. *

JdemoHcTpauuu

OO0pa31bl HEOPraHNYECKUX BEUIECTB Pa3InYHbBIX
KJIACCOB.

B3anmoperictBre pacTBOpa CEpHOM KUCIOTHI C
okcugom meau(ll).

Peakuus HeliTpanuzanuu.

BriTecHeHre 0HOTO MeTallIa IPYTUM U3 pacTBOpa
COJIN.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
JIabopaToOpHBIC OIBITHI:

B3anmoeiicTBre KHCIIOT ¢ METAJIAMH.
[Nony4eHnue HepaCTBOPUMBIX OCHOBAHHH.
B3aumoielicTBHE HEPACTBOPUMBIX OCHOBAHHH C
KHCIOTAMH.

Paznoxenue runpokcuna meau(ll) mpu
HarpeBaHUU.

[IpakTuueckas pabora:
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CocraBieHre MOJIEKYISIPHBIX YPaBHEHUHN peaKINi, WILTIOCTPUPYIOIINX
XMMUYECKHE CBOMCTBA U3YyYEHHBIX KJIACCOB U CHOCOObL NONYYeHUs
BELIECTB U3yYEHHBIX KJIaCCOB, TPYIII, a TAK)KE MOITBEPK IAI0IINX
FEHETHUYECKYIO B3aUMOCBS3b MEXKY HUMH, C OTIOPO Ha BepOalIbHYIO
CXEMY B Ka4€CTBE 3pUTEIbHON OTIOPHI.

CocraBiieHHE MOJIEKYJISIPHBIX YPABHEHNUH PEAKIU MO CXemMaMm C
IpeJIBapUTENbHBIM 00CYX/IEHUEM BbIOOpA pearupyrominx BEIEeCTB.
Brruncnenue no ypaBHeHUSIM XUMUYECKUX PEAKIINI KOTMYECTBA,
00BbEMa, Macchl BEIIECTBA MO KOJIMYECTBY, 00bEMY, Macce peareHTOB
WIM NIPOTYKTOB PEAKLUU 110 aITOPUTMY.

IInanupoBaHuE U OCYILECTBICHUE HA PAKTUKE XMMHUYECKOTO
9KCIEPUMEHTA U HAOJIIOCHHS 1101 PyKOBOJCTBOM yUHUTEJIS.
DopMyIMpPOBAHKE BBIBOJIOB 110 PE3YNIbTATaM HKCIIEPUMEHTA C

MCII0JIb30BAHUEM OIIOPHBIX CJIOB.

DopMynMpOBaHKE C IOMOILBIO [1Earora U BBIIOJIHEHNUE ITPABUII
6e3o1acHoi paboThI B 1JaOOPATOPUM MTPU UCIIOJIB30BAHUU XUMHUECKON
nocysl 1 000pyA0BaHUsL.

Hcnosnb30BaHue Ny BBIOJIHEHUH YU4eOHBIX 3aJaHUi U B ITpoLiecce
HCCJIEI0BATENIbCKON AEATEIbHOCTH HAYYHO-TIOMYJISIPHOM JINTEPATYPHI
XMMHMYECKOTO COJIEP/KaHNUs, CIIPABOYHBIE MaTEpHAJIbI, PECYPChI
WuTtepHeTa, ocyliecTBIeHHE BbIOOpa 1101 PyKOBOJICTBOM HacTaBHUKA.
BricTpanBanue pa3BEPHYTHIX IMCHBMEHHBIX U YCTHBIX OTBETOB C OIIOPOH
Ha MH(OopMaIHIO U3 yueOHUKA U CIIPABOYHBIX MaTepUaioB, IPaMOTHOE
MCII0JIb30BAHNE U3YYEHHOTO MOHATUITHOTO ammapara Kypca XUMHH C
MCII0JIb30BAHUEM IUIaHA, ONIOPHBIX CJIOB, AJITOPUTMA.




HaumenoBanue
pa3iesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IBI AeSITE€JIbHOCTH Oﬁy‘lalOIIII/IXCH

Ne 7. Pemienne skciepuMeHTAIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COCITMHEHU .

Broruuciaenus
— IO YPaBHEHHUSIM XUMHYECKUX PEAKIINIl

Paznea 3. BemecTtBo v xu

MHYeCKHe peakuuu, 44

Tema 10. Xumnueckue
peakuun. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX PeaKIui
(49)

*[loHaTHE O CKOPOCTH XWMHYECKOW pEaKIIUH.
@DaKkTOpbl, BIMSIOIMIME HA CKOPOCTh XUMHUYECKOM
peakiuu. [IoHATHE O TOMOTEHHBIX U T€TEPOTeHHBIX
peaknusx. [TonsaTne 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. IloHsaTne o Xumuyeckom
paBHOBecuu. CMellleHne XUMUYECKOTO paBHOBECHS.
@dakTophl, BIUSIOLUME HA CKOPOCTh XHUMHUYECKOMN
peaKkiuu U IMOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS.
Knaccudukanus XuMHUECKUX peaklUil M0 pa3HbIM
OCHOBaHUSM. *

PackppiBaTh CMBICT U3y9aeMbIX TIOHATHH U IPUMEHSTh ITH MTOHITHS
MIPY ONTMUCAHUU CBOMCTB BEILIECTB U UX MPEBPALICHUM.
KnaccudumupoBaTh XuMUUECKHE PEAKIIMH TI0 PA3TUIHBIM IMPHU3HAKAM.

VcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3IUYHBIX (PAKTOPOB MO PYKOBOJACTBOM YUUTEJIS.

[[porHO3MpOBaTh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TTPEBPAIICHHUI
B Pa3JIMYHBIX YCIOBUSAX TOCIIC MPEABAPUTEIIBHON PabOTHI.

OnpenensaTe OKUCIUTENIb U BoccTaHoBuTenb B OBP.

CocCTaBIsATh AMEKTPOHHBIN OallaHC PEaKIIHH.

[I[pon3BOANTH BHIYUCICHUS [0 XUMUYECKUM YPaBHEHHAM T10 aJITOPUTMY.

BeicTpanBaTh pa3BEPHYTHIE TUCHMEHHBIC U YCTHBIE OTBETHI C OTIOPOH Ha
nH(pOpPMAaLIKIO U3 YUeOHHKA U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHO
UCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapar Kypca XUMHUH MOCIe
MPeBapUTENLHOTO CTPYKTYPHUPOBAHUS MaTepraa.
Hcnonb30BaTh IpH BHIIOTHEHUH YU4e€OHBIX 3a/1aHUN U B TIpOIECCe
HCCJIEI0BATENIbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COAEPKaHUsl, CIPAaBOYHbIE MATEPHAIIbI, PECYPCHI
HNHTepHeTa nociie KOHCYNIbTALMY C [IE1aroroM.

PackpbIBaTh CMBICI U3y4a€MbIX MMOHSTHI, a TAK)KE CMBIC TEOPUU
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HaumenoBanue
pa3iesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI 1eITEJILHOCTH Oﬁy‘lalOIIII/IXCH

AIIEKTPOJIUTUICCKOM JUCCOITUAITUH C OTIOPON HA CXEMBI.

DOBACHATH TPUUUHBI ANEKTPOIPOBOJIHOCTH BOJHBIX PACTBOPOB C
MTOMOIIIBIO TIEAarora.

CocCTaBJISITh YpaBHEHUS TUCCOIMAIIMN KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIC N COKpaHIéHHI)IG HMOHHBIC YPAaBHCHUA XUMHUYCCKUX pCaKHI/IfI
MOHHOTO OOMEHa.

HJ’IaHI/IpOBaTB " OCYHIECTBJIATH HAa IPAKTUKE XUMHUYCCKHUE
OKCIICPUMCHTBI, IIPOBOJUTH Ha6J'IIO)IeHI/I$I, JaeJ1aTb BBIBOABI 110
pe3yabTaTaM 3KCIIepUMEHTa TI0CIe MPeABAPUTEIBHON paOOTHI.

CrnenoBath mpaBuiiaM 0e30macHON paboOTHI B Jab0paTopuu mpu
WCITOJI30BAaHNN XUMUYECKOHN TIOCYBI U 000PYI0BAHUS 110 KOHTPOJIEM
mearora.

[[pou3BOANTH BHIYUCICHUS TT0 XUMUUECKUM YPABHCHHUSIM.

BeicTpanBaTh pa3BEPHYTHIE TUCHMEHHBIC U YCTHBIE OTBETHI C OTIOPOI Ha
nHpopMaIrio 13 ydeOHMKA U CITPABOYHBIX MaTEPHAJIOB, TPaMOTHO
WCITO0JIh30BaTh U3YyYCHHBIN MOHATHIHBIN armapaT Kypca XUMHUH TOCIIe
MIPEABAPHUTEIILHOTO CTPYKTYPHUPOBAHUS MaTepHraa.

Hcrnonp30Bath Mpy BHITIOJHEHUH YU€OHBIX 3a/IaHUH U B TIPOIIecce
HCCJIEI0BATEIIbCKOM IeATeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XHUMHUYECKOTO COJIep’KaHus, CIIPABOYHbIE MaTEPUAIIbI, PECypPChI
HuTepHeTa nociae KOHCYAbTAIlUH C I1eJaroroM

9 KUIIACC

TeMmsl

B Tom uncne Hazpanwust pabot
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Kommuectso Ha KOHTPOJIBHBIC | HA IPAKTHUYCCKHUEC

4acoB paboThl paboThl
Paznen «IloBTopenue u yrnybiaeHue 3HaHUI OCHOBHBIX pa3/ieNioB Kypca 8 kiacca «BemectBo u xumudeckue peakuum», 109

[ToBTOpenue u yrinybaeHue 3HaHUH 10 1 2 [Ipaktuueckas padota Ne 8 «Peakunu HOHHOTO

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca obmeHay
[IpakTuueckas pabora Ne9 «KauecTBeHHbIE
peakiuuu B pacTBOPE»
KonTtponsnas padota Ne 6 «nekTpoauTuyecKas
JIICCOLIMALIUS»

Pazpen «MeTanasl ¥ BX coequHEHUs», 204

1. OGmue cBoiicTBa METANIOB 4 - -

2.Mertanisl 1 UX COCTUHEHUS 16 1 1 [Ipaktruueckast pabota Nel3 «Pemenue

OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEMEC «MeTannsl u
UX COCTUHEHUS»
Kontposbras padoTta No§ «Metauib»

Paznen «Hemetamner IV-VII rpynmn u ux coenunenusy, 244

3.00mas xapakKTepUCTUKA XUMHIECKIX 4 - -

anemeHToB Vlla rpymmel. ["amoreHsr.

4.001mas XxapakTepUCTHKAa XUMUIECKUX 5 - -

anemenToB Vla rpymmel. Cepa u ee

COEJIMHEHMUSI.

5.00m1as XxapaKTepuCTUKa XUMHIECKIX 7 - 1 [Ipaktrnueckas padota Nel0 «Ilonydenue
aneMeHToB Va rpynnsl. A3oT, pochop u aMMUaKa U U3y4yeHHe ero CBOUCTB»

WX COCAMHEHHUS.

6.0011ast XapakTeprUCTUKa XUMUYECKHX 8 1 2 [TpakTuueckas pabota Nell «llonmydyenue
aneMmenToB |Va rpynmel. Yriaepon, VIJIEKUCIIOTO Ta3a U U3y4eHHE €ro CBONCTBY
KPEMHUM U UX COCTUHEHUSI. [TpakTrueckas pabota Nel2 «Pemienue

9KCIEPUMEHTAIbHBIX 3371a4 110 TEMe
«Hewmertamnsl IV-VII rpynn u ux coequHeHU»»
KontposnbHas padora Ne7 «HemeTamiby

Pazgen «HepBOHaanleHe XUMHYECKHE MOHATUS 00 OpPraHnvYCCKUX BCHICCTBAX), 10g
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7. IlepBOHaYaIbHBIE XUMHUYECKHE 10 - -

IMOHATHSA 00 OpPra’Hn4C€CKuX BCHICCTBAX

Paznen «O606menne matepuana no Kypcy «Heopranndeckas xumusiy, 44

13. Xumust 1 OKpy>KaroIast cpesa.

1 - -

14. O600menne MaTepraa mo Kypcy 3

«Heoprannyeckass Xumush)

KontponrHnas padota Ne9 «Mtorosas padoTta 3a
KypC HEOPraHU4YECKON XUMHI

HaumenoBanue
pa3aesioB U TeM Y4eOHOT 0
npeaMera

OcHoBHOE coepxaHue

OcHOBHbBIE BU/bI AeSITEJIbHOCTH 00YYAIOIIMXCH

Paszzen 1. BemecTBo u xumudeckune peakuuu (104)

IToBTOpEHUE U
yriry0JieHne 3HAHUM
OCHOBHBIX pa3/ejioB
Kypca 8 ki1acca

(10 9)

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema
xuMuueckux aemeHnToB . 1. Menaeneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MECHEHUH CBOWCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHSI,
KaJbLMA ¥ UX

COEIMHEHUI B COOTBETCTBMHU C MOJIOXKEHHEM DJIEMEHTOB B
MEPUOJNYECKON CHCTEME U CTPOCHUEM MX aTOMOB.
Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX
BelIecTB (MEXIyHAPOAHAS U TPUBHANIbHAS). XUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K pa3JIMYHBIM Kaccam
HEOPraHWYECKUX COCTMHCHUH. [ eHeTnueckas cBs3b
HEOPraHUYECKUX BELIECTB.

CrtpoeHnue BeuecTBa: BUAbl XUMHUYECKOU CBSI3U U TUIIBI
KPUCTAJUTMUECKUX PEMIETOK. *3aBHCUMOCTH CBOMCTB
BEIIECTB OT UX CTPOCHUS. *
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XapakTepru30BaTh XUMUYECKUE JIEMEHTHI IEPBBIX
TPEX MEPUOJOB, KAIHS U KAIbIUS IO UX MOJIOKEHHUIO
B [lepnoanueckoii cucreme [1. . MenneneeBa ¢
OIIOPOH Ha AJITOPUTM.

KnaccuduuupoBats 1 Ha3bIBaTh HEOPraHUYECKUE
BEILIECTBA U3YYEHHBIX KJIACCOB C OMOPOM HA CXEMY,
TabIUIly paCTBOPUMOCTH.

OnuceiBaTh 001IME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEPKIATh CBOMCTBA
[IpUMepamMu MOJIEKYJISIPHBIX YPABHEHUI XUMHUECKUX
peakiLuii C ONOPON Ha CXEMY.

OnpenensaTs BUA XMMUYECKON CBS3HU U TUII
KpUCTAJUIMYECKOW PEIETKH BEIIECTBA C OIIOPOH HA
CXEMY.

[TporHo3upoBaTh CBONCTBA BEUIECTB B 3aBUCUMOCTH
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XUMHYECKUE PEAKIIUHU. KIaCCU(DUKAIUS XUMUIECKUX
peaKIyii o pa3IuYHbIM OCHOBAHUSM.

Teopust 37MEKTPOJIUTHUYECKON TUCCOITHAIIITT
JdemMoHcTpanuu

1. Monenu KpUCTANTHYECKUX PEIETOK HEOPraHUUECKUX
BEIIIECTB.

2. KopoTkoniepro iHast ¥ JJTMHHOTIEPHOTHAST (DOPMBI
[Teproanyueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB

. Y. MenneneeBa

[Ipaktrueckas padota Ne8 «Peakiuii HOHHOTO 0OMEHaY
[TpakTrueckas padota Ne 9 «KadecTBeHHbBIE peakIuy Ha
HOHBI B pacTBOpe".

KonTtponbHas padoTta Ne6 «DeKTpoauTudecKas
JUCCOLUALUS»

OT UX CTPOEHHUS IOCIIe PEBAPUTEIHLHOIO pa3zbopa.
BoicTpanBath pa3BEpHyThIE TUCBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
MH(pOPMALIMIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepUajoB, FPAMOTHO UCMOJIb30BaTh U3yUYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMHH.
Hcnonb30BaTh IpH BHITIOJHEHUH YUE€OHBIX 3a/1laHUN U
B IIpOLIECCE MCCIEA0BATENbCKON e TEIbHOCTH
HAy4YHO-TIONMYJISIPHYIO JIUTEPATYPy XMMHUECKOTO
COJZIEp’KaHHUs, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
HuTepHeTa o pyKOBOACTBOM IIE€IArora.
PackpbIBaTh CMBIC TEOPHUH HIIEKTPOJIUTHIECKON

nuccoranuu. OObSICHATh TPUYUHBI
3JIEKTPOTIPOBOTHOCTH BOJIHBIX PACTBOPOB;
CocTaByATh YpaBHEHUS TUCCOITUAIINN KUCIIOT U
IEJI0YEH, TIOJTHBIE U COKPAIIEHHBIC XUMHUUYCCKHE
YpaBHEHUSI XUMUYECKUX PEAKIIUi HOHHOTO OOMEHa.

Paznen 3. Hemeranasl u ux coenuHenns (24 u)

Tema 3. Ooman
XapaKTepUCTHKA
XMMHYECKHX 3JICMEHTOB
VIIA-rpynnsi. I'ajiorenst
(4 1)

O61as xapakTepucTuka ranoreHoB. OcoOeHHOCTH

CTPOCHHA aTOMOB 3THX 3JICMCHTOB, XapPAKTCPHLIC IJI1 HUX

CTCIICHU OKHUCJICHUA. CTpOCHI/Ie u (1)I/I3I/I‘IGCKI/IC CBOMCTBA
ITPOCTHIX BEHIECCTB — I'aJIOI'CHOB. XHUMHUYECKHE CBOMCTBA
Ha IIpUMEpE XJIopa (B3aHMOHeﬁCTBHe C MCTaJlllaMH,

HEMCTAJlJIaMHU - BOAOPOIOM U KHUCIIOPOJOM, *menoanH*).

OOBICHATH 06H_[I/Ie 3aKOHOMCPHOCTHU B USMCHCHUU
CBOMCTB HEMETAJIOB U UX COCIUHEHHUH B npeaciax
MaJIbIX IEPUOJ0B U I''IABHBIX ITOATPYIIIL
Hepnonnqecmﬁ CUCTEMbI XUMHUYCCKUX DJICMCHTOB
C y‘léTOM CTpOCHHUA NX ATOMOB C UCIIOJIb30BAHNEM
CXCMBEI.
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pa3aesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpiKaHuE

OcHoBHbIE BHADBI JIeSITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

Xnoposojopoa. ConsiHast KUCIOTa, XHMUYECKUE CBOWCTBA,
*nonydenue™®, npumenenne. KauecTBeHHbIe peakiny Ha
rajoreHuI-UoHbI. *J{eficTBHE XJIOpa U XJIOPOBOIOPOIa HA
OpraHusM uesoBeka.™ BaxHeilne X10puasl 1 UX
HaX0XJECHHUE B IIPUPOJIE.

JdemMoHcTpanuu

BI/I)IGOMaTepI/IaJ'IBII TaJIOTCHBI 1 UX COCOIUHCHMUS.
OO0pa3s1iel XJIOPUJIOB.

JlabopaTopHble 1 NpakTHYecKue padoThI
JlaGopaTOpHBI OTIBIT:

Pacno3naBanue Xa0pua-uOHOB.

XapaxTepr3oBarh (pU3NUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB rajJoreHoB (Ha npumepe
XJIOpa) M CIIOKHBIX BEIIECTB (XJIOPOBOJAOPOIA,
XJIOpHUa HATPHUsI), CIIOCOOBI UX TTOTY4YCHHS,
IIPUMEHEHHE U 3HAUEHHE B IIPUPOJIE U KU3HU
YyeJIoBeKa MocJie CTPYKTYPUPOBAHUS MaTepHara.

OmnpenensTh rajloreHu/1-MoHbI B pacTBOPE C
UCII0JIb30BaHuEM TaOauIb! ""XapakTepHble peakiuu
Ha aHUOHBI".

[TnaHupoBaTh U OCYLIECTBIISATH Ha PAKTUKE
XUMHUYECKUE SKCIIEPUMEHTHI, TPOBOIUTH
HaAOJI0ICHNS, JIeNaTh BHIBOJBI 110 pe3yabTaraM
SKCIIEPUMEHTA MOCTIe MPEBAPUTEIHLHON PAOOTHI.

CrnenoBarh npaBmiIaM 0€30TacHOM paboThI B
1a00paTOPUH MIPU UCTIOJIB30BAHUN XUMHUYECKON
nocyibl 1 000pyI0BaHUs O] PYKOBOICTBOM
nejarora.

BricTpauBath pa3BEépHyTble TUCEMEHHBIC U YCTHBIE
OTBETHI C ONOPOil Ha HHGOPMAIUIO U3 yYEOHHKA U
CIIPaBOYHBIX MAaTEpPUAIIOB, TPAMOTHO HCIIOJIb30BATh
W3YYEHHBI MOHATUIHBIN anmapaT Kypca XUuMUH.

Hcnonb30BaTh IpH BHIOTHEHUH YU€OHBIX 331aHUM U
B [IPOLIECCE MCCIEA0BATEIbCKOM NESTEIIbHOCTH
Hay4YHO-TIONYJISIPHYIO JINTEPATYPy XMMHUECKOTO
COJIEp’KaHHUs, CIIPABOYHBIE MATEPUAJIbI, PECYPCHI
HNHurepHera
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Tema 4. O6mas
XapaKkTepUCTHKA
XHMHYECKHX 3J1eMEeHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 4)

OO01as xapakTepucTuka 31eMeHToB VIA-Tpynmsl.
Oco0eHHOCTH CTPOEHHSI AaTOMOB 3THUX JJIEMEHTOB,
XapakTepHbIe ISl HUX CTeNeHH okucieHus. CTpoeHne u
(u3nvecKkne CBOWCTBA MPOCTHIX BENMIECTB — KHUCIOPOaa U
CepBHl.

ANNOTpOITHBIE MOIU(HUKAIINN KUCIOPOIA M CEPHI.
XuMH4YecKue cBoMcTBa cepbl. CepoBOIOPOI, CTPOCHUE,
(bu3nyeckrue u XMMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBHTENbHBIE). OKCHIIBI CEpPhI KaK MPEICTaBUTEIN
KHCIIOTHBIX OKCUIOB. CepHasi KucioTa, pusnieckue

1 XMMUYECKHE CBOKCTBA (00IIME KaK MPEACTaBUTEIS
KJIacca KHCJIOT U crienuduaeckue), MpuMEeHEHHE.
CepHucras KuciaoTa.

*XuMUYecKre peaklny, JIexKaliue B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHHs] CepHOI KUCIOTHI. *
Conu cepHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha
cynbdaT-uoH.

Haxoxnaenue cepbl u e€ coelMHEHUI B IPUPO/IE.
*XUMUYeCcKoe 3arpsi3HEHUE OKPYXKaIOIIeH cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JIOK/IH, 3arps3HEHUE
BO3/lyXa U BOJJOEMOB), CIIOCOOBI €ro MpeoTBpaIieHus. *

JeMoHCcTpanun

Komnexuun (BumeomaTepuabl): cepa U €€ COSAMHCHHMS.
OOyrnuBaHue caxapa mnoj JIeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

JlaGopaTopHbIe U NpaKkTHYeCKHe padoThl

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMWCTB 371eMeHTOB VIA-Tpynisl U UX COEIMHEHUN
C y4€TOM CTPOEHHSI KX aTOMOB C OIIOPOM HA CXEMY
"N3MeHeHne paanycoB B moarpynmnax".
XapaktepuszoBaTh (HU3UIECKUE
U XMMUYECKUE CBOMCTBA MTPOCTOTO BEIIECTBA CEPHI U
e€ coeqMHeHH (cepoBOI0POaA, OKCUIOB CEPBI,
CEpHOM KUCIIOTHIL, CyIb()aTOB), CIOCOOBI UX
MOJIy4eHUs], IPUMEHEHUE U 3HaU€HUe B IPUPOJIE U
’KU3HU Y€JI0BEKA C ONIOPOU HA CXEMY U IUIAH.

Onpenensats HanUuUe Cyab(PaT-nOHOB B PACTBOPE.

OOBACHATH CYIIHOCTH IKOJIOTHUECKHUX MTPoOIIeM,
CBSI3aHHBIX C IepepabOTKON COSTMHEHHI Cephl TIOCTIe
CTPYKTYpHUPOBAHMs MaTepHaa.

[InaHMpOBaTh U OCYIIECTBIIATH HA IPAKTUKE
XMMHYECKUE IKCIIEPUMEHTBHI, IPOBOIUTH
HaOJII0/ICHHUS, JIeNIaTh BBIBOJIbI IO pe3ysbTaTaM
JKCIIEPUMEHTA.

CrnenoBats mpaBuiaM 0e301acHOM paboThl B
n1a0opaTOpUU IIPU UCIOJIb30BAHUN XUMHUYECKON
HocyIbl U 000PYA0BaHUS MO PYKOBOJICTBOM
nejarora.

[Tpon3BOIUTE BEIUMCIIEHUS 110 XUMUYECKUM
YPaBHEHUSIM I10 aJITOPUTMY.

Mcnonap30BaTh Npy BHIIOJIHEHUN YU€OHBIX 3aJaHUN
TEKCThl y4eOHHKa, CIPAaBOYHbIE MaTepHAIIbI
(ITeppoauueckyro cCTEMY XUMHUYECKUX 3JIEMEHTOB
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JIabopaTopHbIE ONBITHI:

Oo6HnapyxeHue cyinbpaT-uHOHOB.

BsaumoneiictBue pa30aBieHHON CEPHOI KUCIOTHI C
IUHKOM. BeIuucjaenus

10 YPaBHEHUSIM XMMUYECKUX PEAKLIN;

1. . Menneneena, TabIMIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHMI U COJICH B BOJIE,
AIIEKTPOXUMUYECKHH psAJl HAPSKEHUM METaJIIOB).
Hcnonb30BaTh Npy BHITOJHEHUN y4eO-
HBIX 3a/IaHUH U B IIPOLIECCE UCCIIE0BATENBCKOM
JEeSITeTbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
XMUMHYECKOTO COJIEPKaHUs, CIIPAaBOYHbIE MaTepUabl,
pecypcsl MHTEpHETa
1ocjie KOHCYNbTAllUK C TIe1aroromM

Tema 5. O6masn
XapaKTepucTHKA
XMMHMYECKHX 3JIeMEeHTOB
VA-rpynnsl. A30T,
dochop u ux coennHenus

(7 1)

OO6mras XxapaKTepuCTUKA JIEMEHTOB V A-TpYIITIHI.
Oco0eHHOCTH CTPOEHUS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE Ui HUX CTENIEHU OKHCICHUSI.

A30T, pacmpocTpaHeHue B Ipupojie, puandeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C METAJUIAMHU U
HEMeTaJlJIaMH - KHUCJIOPOJIOM U BoJopoJioM). Kpyrosopot
a30Ta B PUPOJIE.

AmMuak, ero (pu3nyecKue 1 XuMU4eckre CBOMCTBa
(oxuciieHne, OCHOBHbBIE CBOMCTBA BOJAHOTO PAcTBOPA),
*nonyuenue™® u npumeHenue. Conm aMMOHHUS, UX
(bu3nueckrue U XMMHUYECKUE CBOMCTBA (Pa3ioKeHue,
B3aMMO/ICHCTBHE CO IIeJI0YaMHt ), TPUMEHEHHE.
KauecTBeHHas peakiivs Ha HOHBI aMMOHHUSI.

A30THas KUCJIOTA, €€ Pru3nuecKkue U XUMUYECKUEe CBOICTBA
(oOrmMe kak mpeacTaBUTENs Kilacca KUCIOT U
cnernuduueckue). A3oTucTas kuciora. Mcnons3oBanue
HUTPATOB U COJIEH aMMOHHS B KaU€CTBE MUHEPAJIbHBIX

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 3JIEMEHTOB V A-TpyIIbl U UX COCTUHEHUH C
YYETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBarh (pU3NUECKUe U XUMUYECKUE
CBOMCTBA MPOCTHIX BeUIeCTB a30Ta U pochopa u ux
COeMHEHUH (aMMUaKa, CoJIel aMMOHHS, a30THOM
KHCIIOTBI, HUTpaTOB, okcuaa gocdopa(V) u
dochopHOl KUCITOTHI, pocdaToB), crtOCOOBI MX
MOJIy4YeHUS], IPUMEHEHHUE U 3HAUCHUE B IPUPOJIE
Y KM3HU YEJIOBEKa C UCHOJIB30BAHUEM CXEMBI.

Onpenenstb HOHBI aMMOHHUS U (hocaT-HOHBI B
pacTBOpe C UCIOJIb30BAHUEM TAOIHUIIBI
"XapakTepHble peakiiuyi Ha KATUOHBI U AaHUOHBI'".

OOBACHATDH CYIIHOCTH SKOJOTHUECKUX MPOOIIEM,
CBSI3aHHBIX C HAX0XKJIEHUEM COCTUHEHHH a30Ta U
docdopa B okpyxarolieit cpeze.

[I1anupoBaTh U OCYIIECTBISATH HA IPAKTHKE
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yInoOpeHwuil.

*XUMUYecKoe 3arpsisHeHNE OKpYXKarolle cpeibl
COCJIMHEHUSIMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arpsisHEHNE
BO3]lyXa, IOYBBI U BOJIOEMOB). *
®docdop, *amnmorponHsie Moaupukauu Gochopa*,
(br3uYecKre U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHUE C

MeTajljlaMi, HEeMeTaJulaMH1, *KOHLEHTPUPOBAHHON a30THOM

U CEepHOM KucioTamu).*

Oxkcun pochopa(V) u dochopHas kucnora, Gu3nIecKue 1
XUMHUYECKHE CBOMCTBA, NonyyeHue. KauecTBeHnHas
peakmus Ha ¢pocdaT-uOHBL.

Hcnonws3oBanue ¢ocdaToB B KaueCTBE MUHEPATBHBIX
ynoOpeHwuii. 3arps3HeHUE MPUPOTHBIX BOJOEMOB
dbocharamu. JlemoHCTpanuu

Komnexuun: Gpocdop u ux coequHeHUsI.
B3aumoaelnicTBrue KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI
C MEbIO.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JIaGopaTopHbIE OMBITHI:

1. B3aumoencTBue cojieil aMMOHUS C MIEIOYBIO.

2. O3HakomiieHuE ¢ 00pa3aMu a30THBIX U (PochOpHBIX
yoOpeHuit.

[IpakTuueckas pabora:

Ne 10. ITonyueHne ammuaka, U3y4eHHE €ro CBOMCTB.

Buiuucnenua
— M0 YPaBHEHUSIM XUMUYECKUX PEAKIUN

XUMUYECKHE IKCTIEPUMEHTHI, TPOBOIUTH
HaOJIIOICHM S, IeTIaTh BBIBOJIBI 110 PE3yJbTaTaM
HKCIIEPU-MEHTA.

CrnenoBath npaBuiaM 6€30TacHOM paboOTHI B
1abopaToOpPUM MPHU UCTIOJIH30BAHUU XUMHUYECKOM
MOCY/IbI ¥ 00OPYI0OBAHUSI.

[Tpon3BOAUTE BEIYUCIICHUS TI0 XUMHUYECKUM
YpaBHEHUSIM.

Hcnonb30BaTh MpH BHIIOJHEHUH YU€OHBIX 3aaHUM
TEKCThl yueOHUKa, CIIPaBOYHbIE MaTepUaIbl
(MepuoINYecKy0 CUCTEMY XMMUYECKHUX JIEMEHTOB
. 1. Menneneena, TabIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJE,
AIICKTPOXUMHUUCCKHH PsIJT HAMPSHKEHUH METaJIOB).

Hcnonb30BaTh IpU BHIOTHEHUH YU4E€OHBIX 3a/IaHUN U
B IIPOLIECCE UCCIIEI0OBATEIBCKON AEATEIBHOCTH
Hay4HO-TIONYJISIPHYIO JINTEPATYPY XUMUYECKOTO
COJIepKaHUs, CIIPaBOYHbIE MAaTE€pHUabl, PECYPCHI
WNHTepHeTa nociie KOHCYJIbTALMY C 1e1aroroM
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Tema 6. O6mas
XapakTepuc-

THKA XMMHYECKHX
3jieMeHTOoB IVA-rpynmel.
Yriaepoa u KpeMHUI U UX
COoeJMHECHUA

(8 1)

VYrnepon, amoTponHsle Moaudukanuu (rpadur, anmMas),
pacipocTpaHeHue B IPUPOJIe, PU3NICCKHE U XUMHICCKUE
cBoiicTtBa. Ancop6musi. KpyroBopot yriepoa B mpupo/e.
Oxcunpl yriaepoaa, ux pU3ndeckue U XUMHICCKHC
CBOMCTBA (B3aUMO/ICUCTBUE C METAJJIAaMU, HEMETaJJIAMH,
*KOHLIEHTPUPOBAHHOMN a30THOM U CEPHON KUCIOTaMM)*, UX
JIEHCTBUE HA KWUBBIE OPTaHU3MBI, *IIoTydyeHue™

U IpUMEHEHHe. *DKoJorndeckue npoOaemMbl, CBI3aHHBIE C
okcusom yriepoaa(IV); runoresa rimo6anbpHOTO
MOTETUICHUS KIIMMaTa; MapHUKOBBINA A DEKT.*

VYronpHas KucioTa U €€ Colu, UX PU3nYecKue u
XMUMHUYECKHE CBONCTBA, nOyYeHue U IPUMEHEHHE.
KauecTtBenHnas peakuus Ha KapOOHAT-HOHBI.
*Hcnonp30BaHmre KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH, CETTLCKOM XO035HCTBE. *

Kpemnuii, ero ¢puszndeckue 1 XMuMHIECKHE CBOMCTBA (Ha
npUMepe B3auMOJACUCTBUS C METAJJIaMH U HEMETaJIIaMH ),
*MoyryueHue ¥ MpUMEHEHHE B 3JIeKTPOHUKeE. *
*CoenrHeHHs KpeMHUs B nipupoje. Oommue
npeacrabiieHus 00 okcuae kpeMuusA(1V) u kpemHueBoOM
kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY,
MeAMIIMHE, TPOMBIIUICHHOCTH. Baxk-Helimne
CTPOUTENbHBIE MaTepPHAIIbl: KEpaMUKa, CTEKJIO, IIEMEHT,
6eToH, xene300eToH. [Ipobnembl 6e30macHOro
UCTIOJIb30BaHUS CTPOUTENBHBIX MaTepUaOB B
MOBCEHEBHOM *KU3HU.*  JleMOHCTpammumn

Mojienu KpUCTaIIIMUECKUX PEHIETOK anMasa, rpadura,

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMWCTB 371eMeHTOB [ VA-Tpynmsl U UX COeIMHEHUN
C YYETOM CTPOEHHUS UX aTOMOB.

XapaxTepr3oBarh (pU3NUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB YIIepoaa U KPEMHUS U
WX COCIMHEHUM (OKCUIOB yIiIeposa, YroJbHON
KHCJIOTHI, KapOOHATOB, OKCHUIA KPEMHHS,
KPEMHHEBOM KHCIIOTHI, CHIIMKATOB), CIIOCOOBI UX
MOJIy4eHUs!, IPUMEHEHUE U 3HaUeHHEe B IPUPOJIE U
KU3HM YEJIOBEKA.

Omnpenensts kKapOOHAT- U CHIIUKAT-

HOHBI B pacTBOpE.

OOBACHATH CYIIHOCTH IKOJIOTUUECKHUX MTPoOIIeM,
CBSI3aHHBIX C HAXOKJICHUEM YTJIEKHCIIOTO ra3a B
OKpY>Karolleu cpee.

[1nannpoBaTh ¥ OCYHIECTBIIATH HA IPAKTHKE
XUMUYECKUE KCTIEPUMEHTBHI,

[TpoBoauTH HaOMIOAEHUS, AEaTh BBIBObI 110
pe3yJibTaTaM KCIEPUMEHTA N0Cie MPeABapUTEIbHON
paboTHI.

CrnenoBath npaBmiiaM 6€30MacHOI pabOTHI B
1ab0opaTopuu MPH UCIIOJIB30BAHUM XUMHUUYECKOMN
MOCY/bI 1 000pyIOBaHUSI.

Mcnonap30BaTh Npy BHIIOJIHEHUN YU€OHBIX 3aJaHUN
TEKCThl ydeOHHKa, CIPAaBOYHbIE MaTepHaIIbI
(ITeppoauueckyro cCTEMY XUMHUYECKUX 3JIEMEHTOB
. . MenzeneeBa, Tabnuily pacTBOPUMOCTH
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MOJIEKYIIBI (yIepeHa.

AncopOriust pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraém. [Ipotusoras.

BuneomaTepualisl: CHIIMKAaTHAS POMBIIICHHOCTb.
Monenu MOJIeKy OPraHMYECKUX BEIECTB.
JlaGopaTopHble U NpakTHYeCKHe PadOThI
JlabGopaTtopusiit onbIT: KauecTBeHHas peakiys Ha
kapOoHaT-uoH. IlpakTHueckue paboThI:

Ne 11. ITomyuenne yriaekucoro ra3a u u3y4eHue ero
CBOICTB.

No 12. Pemienue skcriepuMeHTaIbHBIX 337124 110 TEME
«HemeTaimib».

BoiuuciieHus MO YPaBHEHUSAM XUMUYECKUX pEeaKUi

KHCJIOT, OCHOBAHHUI1 U COJICH B BOJE,
AIIEKTPOXUMUYECKHUH psAJl HAPSKEHUN METaIOB)
II0CJI€ KOHCYJIbTAlMU C NIEJAroroM.

Hcnonib30BaTh IpU BHITIOJHEHUH YU4E€OHBIX 3a/1aHUN 1
B IIPOLIECCE UCCIIEI0OBATEIBCKON AEATEIBHOCTH
Hay4HO-TTONYJISIPHYIO JINTEPATYPy XUMHUYECKOTO
COJICpKaHNs, CIIPAaBOYHBIE MATEPUAJIBI, PECYPCHI
Nurepnera

Pazpen 2. MeTasiibl M UX COeANHEHHUS

(20 )

Tema 7. O01ue cBoiicTBa

MeTaJlJIOB
(4 1)

OO6mrast XxapaKTepUCTUKa XUMUUYECKUX AIIEMEHTOB —
METAJIJIOB HA OCHOBaHUH HX MOJI0KeHus B [lepnoauueckoit
cucreMe xuMmudeckux aneMeHToB . 1. MenneneeBa u
cTpoeHust atoMoB. CTpoeHre MeTauioB. Metajuinueckas
CBSI3b M METAJUIMYECKas KpUCTAUINYECKas peuiérka.
DIIEKTPOXUMHUYECKUH Pl HAPSHKEHUH METAIIIOB.
du3nyecKknue U XUMUYECKHUE CBOMCTBA METAJIOB
(B3auMoeelicTBHE C KUCIOPOIOM, BOIOH, KUCIIOTAMH).
*O01u1re crnocoObl MoJTy4eHNs METaJIoB. *

*[loHsITHE O KOPPO3UH METAIIIOB U OCHOBHBIE CTIOCOOBI
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PackppIiBaTh CMBICI U3y4aeMbIX TOHITHH U IPUMEHSTH
9TH MOHATHUS IPU OMIMCAHUN CBOMCTB BEILIECTB U UX
MIpEBpAILICHUH.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJJIOB M UX COSAMHEHUN C
y4€TOM CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB, OOIIHE
buznyecKkue 1 XuMHUYEeCKHe CBOWCTBA METAIIIOB.

XapakTepu3oBaTh 0011e CIIOCOObI MOTY4YeHUs
METaJUIOB MOCJE CTPYKTYPUPOBAHUS MaTepHaa.
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3a1uThl OT Koppo3uu. Criiassl (CTallb, YyT'yH,
JIOPATIOMUHUN, OpOH3a), UX IPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH. *

JdeMoHcTpauuu

O3nakoMmieHue ¢ oOpa3iiaMu METAJIJIOB M CIJIABOB, UX
(bu3MYeCKUMHU CBOMCTBaMH.

Mogenu KpUCTAIIINYECKUX PEIIETOK METAJIOB.
Buneomarepuansl: KOppo3usi METALIOB.

JlabopaTopHble 1 NpakTHYeCcKue padoThI
JlaGopaTopHBIE OTIBITHI:

O3zHakomJieHHe ¢ 00pa3liaMu CIUIaBOB METAJIJIOB.
3aBHUCUMOCTb CKOPOCTH PEAKIIMHA METAJIa C KUCIOTOM OT
MIPUPO/IbI METaJlIA.

Beruncienus
10 YPaBHEHUSAM XUMHUUYECKHX PEAKITUH.

CrnenoBath npaBuiamM 6€30TacHOM paboOTHI B
1abopaToOPUM MPHU UCTIOJIH30BAHUN XUMHUYECKOM
MOCY/IbI U 00OPYIOBAHUSI.

[Tpon3BOIUTEH BEIYMCIICHUS TI0 XUMHUYECKUM
YpaBHEHUSIM.

Hcnonb30BaTh NpH BHIIOJHEHUH YU€OHBIX 3aaHUM
TEKCTHI y4eOHUKA, CTIPABOYHBIC MaTEPHAIIBI
(ITeproyeckyro CUCTEMY XUMHYECKUX 2JIEMEHTOB
. . Menneneesa, TabiuIly pacCTBOPUMOCTH
KHCJIOT, OCHOBAHHH U COJICH B BOJE,
AIIEKTPOXUMHUUCCKHH PsIJT HAMPSHKEHUI METaJlIOB).

Hcnonb30BaTh IpH BHIOTHEHUH YUE€OHBIX 3alaHUN U
B MPOLIECCE UCCIIEN0BATEIBCKON IEATEIbHOCTH
Hay4HO-TITONYJISIPHYIO JINTEPATYPY XUMHUYECKOTO
COJIepKaHUs, CIIPaBOYHbIE MAaTEepUabl, PECYPCHI
HNHuTepHeTa nociie npeaBapuTeIbHON KOHCYJIbTAallUN
C IearoromMm

Tema 8. Baskneiimme
MeTAJLIbI M UX

coeTUHEHHSI
(16 9)

[[lenounbie Metaiubl. [Tonoxenue B [leproanueckoi
cucreMe xuMmudeckux aneMeHToB M. . Menneneena,
cTpoeHue aToMoB. Haxosxnenue B mpupojie.

dusndeckrue 1 XMMUYECKHE CBOMCTBA (Ha MpUMEpe HATPHS
1 Kanust). OKCHIBI M TUIPOKCHUIBI HATPHUS U KaJIus.
[IprmeHeHue eNoYHbIX METAIUIOB U UX COCIMHEHUM.
IllenoyHo3eMeNnbHBIC METAIIJILI MATHUH U KaJbIUH,
crpoeHue aroMoB. [lonoxenue B [lepuoaunueckoii cucreme
XuUMHu4eckux aneMeHToB /. M. MenaeneeBa. Haxoxnenue

OOBSICHATH 00IIE 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOWCTB DJIEMEHTOB-METAJIOB B TPYIIaX M UX
COCIIMHCHUH C y4ETOM CTPOCHUS UX aTOMOB.

Xapakrepu3oBarh (U3NIECCKUC K XUMHUYCCKHE
CBOMCTBA MPOCTHIX BEIICCTB METAJIOB M UX
COEIMHEHUH (OKCHJIOB, THAPOKCUIIOB, COJIEH) C
OTIOPOil Ha CXeMY, CIIOCOOBI UX MOTY4EHUS,
MPUMEHEHHE U 3HaUeHHE B TIPUPOJIC U KU3HU
YyeJI0BEKA.
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B npupoje. Pu3nuecKre 1 XuMUYECKHE CBOMCTBA.
Baxneitmme coequHeHns KaIbIus (OKCHI, THAPOKCHUT,
conn). *JKEcTkocTh BOJBI U CIIOCOOBI €€ ycTpaHEeHHUsI. *
Amomunnii. [lonoxxenue B [lepuoanueckoit cucrteme
xuMuueckux anemeHnToB Jl. 1. MenneneeBa, ctpoeHne
atoma. Haxoxnenue B mpupojae. duzndeckue u
XUMUYECKHEe CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA 1
THUAPOKCHIA.

Kenezo. [lonoxenue B [lepuonnueckoit cucreme
xuMuueckux anemeHnToB /l. 1. MenneneeBa, ctpoeHne
aroMma. Haxoxnenue B mpupoae. Pusnyeckue u
XUMHUYECKUE cBOMCTBA. OKCUABI, TUAPOKCUIBI U COJTH
xenesa(ll)

u xkene3a(Ill): cocTas, CBOWCTBA U nosyueHue.

JdemoHcTpauuu

B3aumopelicTBue HaTpusi C BOJOM.

OkpanmBaHue TUIAMEHH HOHAMH HATPHUS U KaJIusl.
OkpanimBaHue TUIAMEHH HOHAMHU KaJIbITHSI.
BzaumopelicTBre okcHaa KaJIbIHs ¢ BOIOM.

BI/I,Z[GOMaTepI/IaJ'ILIZ TOPCHUC KCJIC3a B KUCIIOPOJC U XJI0PEC.

JlaGopaTopHble U NpaKTH4YecKUe padoThl
JlaGopaTopHbIE OMBITHI:

O3zHakomIieHHEe ¢ 00pa3liaMu aTIOMUHHUSI U €r0 CIUIABOB.
AmboTepHbIe CBOWCTBA THAPOKCH A ATFOMHUHUS.
KauecTtBeHHBIE peakiii Ha HOHBI JKelle3a.

JKécTkoCcTh BOJIBI M METO/IbI €€ YCTPaHEHHUS.

PacnioznaBath ¢ MOMOIIBIO KAYECTBEHHBIX PEaKIIUi
MOHBI METAJIJIOB (MarHusi, aJJlOMUHUS, IMHKA, JKeJie3a,
ME/1) C UCIOJIb30BaHNEM Ta0NIUIbI "X apaKTepHbIe
peakiuu Ha KaTHOHBI".

[TnanupoBaTh ¥ OCYIIECTBIIATH HA TIPAKTHKE
XUMHUYECKUE IKCTIEPUMEHTHI, TPOBOAUTH
HaOJIIOICHNS, I€TIaTh BHIBOIBI TIO PE3ybTaTaMm
AKCTIEPUMEHTA.

CrnenoBarh mpaBmiIaM 0€30TacHOM paboThI B
n1abopaTOpUH MIPU UCTIOJIb30BaHIUH XUMHUYECKON
MoCyzbl 1 000pyIOBaHUSI.

[Tpou3BOIUTH BBIUMCIICHUS [0 XUMHUYECKUM
YpaBHEHUSIM.

BricTpanBath pa3BEépHyThle TUCEMEHHBIE U YCTHBIE
OTBETHI C ONOPOi Ha HHGOPMAIUIO U3 yYEOHHKA U
CIIPaBOYHBIX MaT€pPUAIOB, TPAMOTHO HCIIOJIb30BATh
M3YUYCHHBIN NOHATUMHBIN anmapaT Kypca XUMHUH.

Hcnonp30BaTh IpY BHIMOJHEHUH YYEOHBIX 3aJaHUN U
B [IPOLIECCE MCCIEA0BATEIbCKON IEATEIIbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPYy XUMHUECKOTO
COJIepKaHuUs, CIIPAaBOYHbIE MAaTEPUAIIbI, PECYPCHI
HNuTepuera
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[IpakTueckue pabOTHI:
Ne 10. Pemenne skcriepuMeHTATBHBIX 337124 110 TeMe
«MeTamiby.

Broruunciaenus
10 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil

Pa3nen 3. IleppoHayaibHble XUMHYECKHE MOHATHS 00 OpraHnyecKux Bemecrsax, 104

Tema 9. [lepBoHavasibHbIE
XUMHYECKHE TOHATHS 00
OpraHMYECKUX BEIeCTBAX

O6mme mpeacraBieHnsi 00 OCOOCHHOCTAX COCTaBa H
CTPOCHHSI ~ OPraHWYECKHMX  COCAMHEHWH  YIiIepoja.
[lepBoHavanbpHbIC TOHATHS 00 OPraHWYECKHX BEIIECTBAX
KaK O COCMHEHUSX yrieponaa (MeTaH, STaH, JTHJICH,
aleTUJIeH, 3TaHOJ, TJIMIIEPHUH, YKCyCHas Kuciora). *Ux
cocTaB W XuUMHYeckoe crpoeHue. Kiaccudukamus
oprannveckux BemecTB.* [loHsTHE O OHOJIOTHYECKU
B)XHBIX BEIECTBAX: JKUPAxX, OCIKaxX, yrieBoJax — U HUX
pOJIM B OJKHM3HM 4eNOBeKa. *MarepuanibHOEe EIHHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCTMHEHUI. *
[IpupoTHBIC HCTOYHUKH YTIIEBOOPOIOB (YTOJIb,
NPUPOIHBIH ra3, He(Th), TPOIYKTHI X MEPepabOTKH, UX
POJIb B OBITY M IPOMBIIIICHHOCTH.

OOBACHATH MPUUYUHBI MHOTO00Opa3us BEIIECTB,
WUTIOCTPUPOBATH B3aUMOCBSI3b HEOPraHUYECKUX
COeIMHEHUH yriaepoa U OpraHM4YeCcKHUX BEIIECTB M0/
PYKOBOJICTBOM YUUTEIIS.

OOBACHATDH YCJIOBHS 0€30TIACHOTO MCTIOIB30BAHUS

BELIECTB U XUMUUECKUX pPEakLUUil B OBITY.

XapakTepu30BaTh poiib XUMUU B Pa3INUHBIX chepax
JeSITeNIbHOCTH JIFOJICH, OCHOBHBIE BEIIECTBA U
MaTepuasbl, IPUMEHSEMbIE B )KU3HU COBPEMEHHOTO
YeloBeKa.

Paznen 4. O6o61enue marepuaina no kypey «Heopranmueckast xumusin(4 )

Tema 10. Xumus u
OKpyXxaromias cpeaa, lu

Hosrie MaTepuajibl U TEXHOJIOTHUH. BemectBa n MaTcpUualibl
B IIOBCETHEBHOM KH3HU YeJIOBEeKa. XUMUS U 300POBLE.
be3onacHoe HCIIOIB30BaHNE BEMIECTB M XUMHUYECKUX
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XapakTepu30BaTh PoJib XUMHUH B pa3IMUYHbIX chepax
JESATEIBHOCTH JIFOJIEM, OCHOBHBIE BEIIECTBA U
MaTepHasbl, IPUMEHSAEMBIE B )KU3HH COBPEMEHHOTO




HaumenoBanue
pa3aesioB U TeM Y4eOHOTro
npeaMera

OcHoBHOE€ CoacpiKaHuE

OcHoBHbIE BHADBI JIeSITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

peakuuii B ObITY.

OCHOBBI PKOJIOTUYECKOM IPaMOTHOCTU. XUMHUECKOE
3arpsi3HEHUE OKpy»Karolleil cpeapl (MpeaeabHo
nomyctuMas koHeHTparus Bemiects — [1JIK).
Ponp xumuu B perieHny 3K0JI0rHUecKuX npoodaem

O60061eHre MaTepuaa o
Kypcy «Heopranmueckas
XUMUS», 34

O060011eH1e U cUCTeMAaTH3alus o KypCy
«Heopranmyeckas Xumus»

YeNoBeKa.

. OOBACHATH YCIOBUS O€30MACHOTO MUCIOJIb30BAHUS
BELIECTB U XUMUYECKHUX PEaKLIUi B ObITY

AHaJ'II/ISI/IpOBaTI) U KPpUTUYCCKHU OLICHUBATH
MH(OPMALIMIO O BIUSIHUY TPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3STUCTBA, TPAHCTIOPTA H JP.

Ha COCTOSTHHE OKPY)KAFOIICH CPEJIbI.

YMeTh 0Ka3bIBaTh MEPBYIO OMOIIB TP XUMUYECKUX
0XKOoTrax u OTpPaBJICHUAX.

[IpuauMaTh yuyactue B 00CYKIEHUHU TTPoOIeM
XUMHUYECKON M HKOJIOTMYECKON HAIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MMO3HUITHIO IO TIpOOIeMe
U IIpeIaraTh BO3MOXKHBIE ITyTH €€ PEeLIeHUsIC
omnopoit Ha HHGOPMAITHIO U3 YIeOHUKA
CIpaBOYHbIE MaTepuabl, pecypcsl UHTepHeTa
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