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®denepanpHas pabouas MporpaMma IO YYEOHOMY TIPEAMETY «XUMUSD)
(6a30BBIi ypOBEHb) (mMpeaMeTHass 001acTh «ECTeCTBEeHHO-HAYYHBIE TIPEIMETHD)
BKJIFOYACT TOSICHUTENIbHYIO 3alliCKy, COJEpKaHWe OOydYeHHUS, TUIAHUPYEMbIC
pPEe3yNbTaThl OCBOCHUS TMPOTPAMMBI MO XHUMHH, TEMaTUYECKOE IUIAHWPOBAHUE.
[TosicHuTenbHAsE 3amycKa OTpakaeT OOIME IEeJIM W 3aJlayd W3YyYCeHHUS XUMUU,
XapaKTEPUCTUKY  TICUXOJOTUYECKUX  MPEANOChUIOK K €  U3YYCHHIO
00y4aroIMMUCs, MECTO B CTPYKTYpE yueOHOTO IJIaHa, a TAaKXKe MOJIX0JIbI K 0TOOPY
collepKaHusl, K ONpENEJCHUI0 IUIAHUPYEeMbIX pe3ynbTatoB. CoaepikaHue
oOy4eHus pacKpbIBacT coJiepKaTelIbHbIe JIMHUH, KOTOpbIE
npeajaratoTcss il 0053aTeNbHOTO M3y4YeHHs B KaXJIOM Kiacce Ha ypOBHE
OCHOBHOro o00miero oOpa3oBanus. [lnaHupyemble pe3ynbTaThl OCBOEHUS
IPOrpaMMBbI 110 XMMUU BKJIIOYAIOT JUYHOCTHBIE, METANPEIMETHBIE PE3yJIbTAThI 32
BECh IEpUOj] 0O0YyUEHHS Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA, a TaKXKe
MpPEAMETHBIC JIOCTHKEHHUS OO0ydJaromierocss 3a Kakabld r1oa  oOydeHwHs.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0Opa3oBaTeNbHOM IIPOrpaMMBl OCHOBHOTO o011ero oOpa3oBaHus,
MPECTaBICHHBIX B dIrocC 000,
a TaKKe Ha OCHOBE (eaepanbHON pabouell mporpaMMbl BOCOUTAHUS U C YUYETOM
KOHIIETIIIMY TpernoAaBaHus ydeOHoro mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoii ®@enepanuu. [IporpamMma no xumuu paspaboTaHa ¢
LEJIbI0 OKa3aHMs METOJMYECKON TIOMOIIM YYUTENII0 B CO3JaHUM paboueit
Mporpammel 1o yueoHomy npeamerty. [IporpaMma no Xumuu 1a€t MpeacTaBiIeHHUE
0 LIeNsAX, o0mie crpaTeruu OoO0y4YeHHs, BOCIUTAHUA U PA3BUTHUS O0Yy4arOIIUXCS
cpencTBaMu y4yeOHOTO MpeaMeTa, yCTaHaBIMBAET 0053aTelIbHOE MPEAMETHOE
colepkaHue, MpeAyCMaTpuBaeT  pachpelereHue ero Mo KilaccaM U
CTPYKTYPUPOBAHME MO pazjenaM M TeMaMm IpOrpaMMbl 10 XUMUH, ONpPEAEIsieT
KOJIMYECTBEHHBIE u KaueCTBEHHbIE XapaKTEPUCTUKHU coziepKaHus,
PEKOMEHIYEMYIO  IOCIEAOBATEIIBHOCTE  M3YYEHHMS  XUMHH C  YYETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs, OnpeaeisieT BO3MOKHOCTH MpeaAMETa
Uil peanu3anuu  TpeOOBaHMII K pe3yibTaTaM  OCBOCHHUS ~ OCHOBHOM
o0pa3oBaTenpHON MPOTpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a
Takke TpeOOBaHUMU K pe3ysibTaTaM OOYYEeHHS XUMUW Ha YPOBHE IeJIei u3yueHus
opeaMeTa W OCHOBHBIX  BHUJOB  y4yeOHO-TIO3HABATENbHON  JESTENIbHOCTU
oOy4Jaronierocss Mo OCBOCHHUIO YYEOHOTO COAEpKaHWsA. 3HAHUE XUMHUU CIYKHUT
OCHOBOM it  (OpPMUpOBaHMS ~ MHUPOBO33pEHHUS  OOydYarowmerocs, €ro
IOPEICTAaBICHU O MaTepuaJbHOM €IWHCTBE MHpaA, BAXHYIO0 pOJb HIPaAIOT
dbopMupyemMble XUMUEH NPEACTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00
ABOJIIOLMU BEIECTB B MPUPOJE, O MYTIX pEHIeHHs TI00albHBIX MpodeM
YCTOMYMBOTO PA3BUTHs YEJIOBEUECTBA — CHIPHEBOM, DHEPIrETUUECKOU, MUILEBOMN
1 DKOJIOTHYECKOM 0€30MMacHOCTH, POOIIeM 31paBOOXPAHEHUS.



W3ydyeHne XuMUM CIOCOOCTBYET peanu3allil  BO3MOXKHOCTEH I
camMopa3BUTUA M  (HOPMHUPOBAHMSI KYJIbTYpbl JIMYHOCTH, €& oOmed u
(YHKIIMOHAIBHONW TPaAaMOTHOCTH; BHOCHT BKJIaJ B (pOpMHpOBAHHE MBIIIJICHUS U
TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromMxcsi, HABBIKOB WX CaMOCTOSTEIbHOMN
y4eOHOM NeATEeIbHOCTH, JKCIEPUMEHTAIbHBIX W HCCIEN0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IIOBCEAHEBHOM JKU3HU, TaK U B HNpOo(ecCHOHATBLHOU
JESTENIbHOCTH; 3HAKOMUT CO CHEHU(PUKON HAyYHOTO MBILUICHUS, 3aKJIa/JbIBAcT
OCHOBBI LIEJIOCTHOI'O B3IVISAa HAa E€IMHCTBO IPUPOABI U YEJIOBEKA, SBISACTCA
OTBETCTBEHHBIM 3TaloM B (POPMHpPOBAHUM €CTECTBEHHOHAyYHOH TIpaMOTHOCTU
oOyJaromuxcsi; CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHue oOydaromuxcs. /laHHbIe HanpaBiIeHUs B 00y4eHUU
XUMHH 00ECTICUNBAIOTCS CEUPUKOI coepkaHns y4eOHOr o peAMeTa, KOTOPHIii
ABJISIETCS] TIEJATOTUYECKH aIallTUPOBAHHBIM OTPAXKEHUEM 0a30BOIl HAYKU XHUMHH
Ha ornpeaenéHHoM dTane e€ pa3puThs. Kypc Xumum Ha ypoBHE OCHOBHOTO OOILIETO
o0pa3oBaHMsI OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCS  CHCTEMBI
MEPBOHAYAJIBHBIX MMOHATUN XUMHH, OCHOB HEOPTaHMYECKOW XUMHUHU U HEKOTOPBIX
OTJIETBHBIX 3HAYMMBIX MOHATUN OopraHnyeckord Xxumuu. CTpyKTypa coAep:KaHus
OporpaMMbl IO XUMHM C(OPMHUPOBAHA HAa OCHOBE CHCTEMHOrO MOJAXO0Ja K €€
n3ydeHuro. Conep:kaHue CKIIAJbIBACTCS W3 CHCTEMBI IOHATUH O XMMHYECKOM
AJIEMEHTE U BEUIECTBE M CHUCTEMBI MOHATHI O XUMHUYecKoM peakiuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 110 IPUHIUITY ITOCIIEI0BATEILHOTO PA3BUTHS
3HAHUM Ha OCHOBE TEOPETUYECKUX IPEICTABICHHN Pa3HOrO0 YPOBHSA: aTOMHO -
MOJIEKYJIIPDHOTO YYEHHMSI KaK OCHOBBI BCErOo €CTeCTBO3HaHUus; Ilepmonnueckoro
3akoHa /J[.MI. MeHneneeBa Kak OCHOBHOIO 3aKOHA XWMHH; YYEHHsS O CTPOCHHMHU
aToMa W XHMMHYECKOW CBSA3M; TNPEJICTAaBICHUA OO0 3JIEKTPOIMTHYECKOU
JUCCOLIMAIIMK BEIECTB B pacTBopax. TeopeTnueckue 3HaHUs pacCMaTpUBAIOTCA Ha
OCHOBE S3MIIMPUYECKHA TMOIYYEHHBIX U OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCSA
MOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYTOMY, BBIOJIHAS (DYHKIIMH OOBSICHEHHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U IOJIYYeHUS U3y4yaeMbIX BeulecTB. OCBOEHHE TPOrpaMMbl IO XUMHH
CHOCOOCTBYET (POPMHUPOBAHUIO MPEJICTABICHUS O XMMHYECKOH COCTaBIISIOIIECH
HAay4YHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHON NPUPOABI, LEHHOCTHOIO
OTHOLIEHUS K HAYyYHOMY 3HAHUIO U METOJIaM NIO3HAHUs B Hayke. M3yueHue xumMun
IPOUCXOAMT C MPUBJICYCHUEM 3HAHUI U3 paHee U3YUYEHHBIX yUEeOHBIX IIPEIMETOB:
«Oxpyxaromuii mup», «buonorus. 5—7 kmacce» u «®usuka. 7 kimaccey. [lpu
U3YyYE€HUU XUMHH MPOUCXOIUT (OPMUPOBAHNE 3HAHUNW OCHOB XUMUYECKON HAYKU
Kak 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, INPAKTUYECKOW JAesITeIbHOCTU
YeJIOBEeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KYJBTYphI. 3ajadya y4eOHOro
peaIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEUIITUX
(akTOB, MOHATUM, 3aKOHOB U TEOPETUYECKUX MOJOKEHUH, JOCTYITHBIX 0000IEHU I
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAayKH, B MNPHUOOIMICHUH K HayYHBIM
METO/aM TIO3HAHUSl MpPU HW3YYEHUU BEIIECTB M XHUMHUYECKUX pEaKUuuid, B
(GOpMHpPOBAaHMM W PA3BUTHM TIO3HABATENbHBIX YMEHMH M HUX NPUMEHEHUH B
y4eOHO-T03HAaBATEIbHON U YUeOHO-UCCIIe10BATENbCKON AESITENIbHOCTH, OCBOEHUHU
MIpaBUI 6e30macHoOro



oOpanieHus C BEILIECTBAMHU B MOBCEIHEBHOM KU3HH.
[Ipy u3ydyeHWH XUMUU Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs Ba)xKHOE
3HAYCHUE npuoopenu TaKue LENH, KaK:
dbopmupoBaHue MHTEIJICKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATECILHOMY TIPUHSITHIO PEIICHHH,
CIIOCOOHOM  amanTUpOBaThCsl K OBICTPO MEHSIONIMMCS  YCJIOBHUSIM  KU3HU;
HaIpPaBJICHHOCTh OOy4YEHHs] HAa CHUCTEMAaTUYeCKOe MPUOOIEeHHE O0ydYaroImuxcs
K CaMOCTOATENbHON I103HABATEIbHOW JIESITENIbBHOCTH, HAay4YHbIM METOJaM
No3HaHUA, (POPMUPYIOIMIMM MOTHUBAIMIO U PA3BUTHE CIHOCOOHOCTEM K XUMUWU;
oOecrieueHune yCcaoBul, CloCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OTIBITA
Pa3HOOOpa3HON JEeATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KITFOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIUH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JIJIs1 PA3IMYHBIX
BHUJIOB JICATECIHLHOCTH; (hOPMHUPOBAHKUE OOIICH (HYyHKIIMOHATHLHOW M €CTECTBEHHO-
Hay4YHOl rpaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATH U OIICHUBAThH SIBJICHUSA
OKPY’KAIOIIEr0o MHUpPA, UCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIC NMPU NU3YYECHUU
XUMUH, PUMEHSTH 1704 pu pereHun
npobjiieM B TOBCEAHEBHOW  KU3HM U TPYAOBOM  JEATEIbHOCTH,
dbopMupoBaHrUe Yy OOYYAIOUIUXCS TYMAHUCTHUUYECKUX OTHOIICHUM, MOHUMAHUS
IEHHOCTH XUMUYECKUX 3HAHUU JJI BHIPAOOTKU IKOJIOTMYECKH 11eJ1IeCO00pPa3HOTo
NOBEJACHUS B OBITY U TPYAOBOW JACATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO
310POBBS u OKpY>Karolen IPUPOIHOM Cpebl;
pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO
U CaMOBOCIHMTAHHIO HA OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUiIs U HANPABJICHHOCTH JaJIbHEHUIIIETO
0o0yueHus.

OO6m1ee YKciIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHUsI XUMUU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeZlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
JIist KaX/10T0 Kilacca MPeayCMOTPEHO PE3EPBHOE YUEOHOE BpEMsI, KOTOPOE MOKET
OBITh HCIIOJIB30BAHO YYacCTHUKAMH O0pa30BaTENbHOrO IMpolecca B IENsIX
dbopMupoBaHUs BapUaTUBHOW COCTABIISIONIEH COJIepKaHUsl KOHKPETHOU pabouei
nporpammbel. [Ipu »TOM oOsi3aTenbHas (MHBApUAHTHAs) YacTh COJIEPKAHUS
IpelMeTa, YCTAaHOBJIEHHAs NPUMEPHOM paboueld NpOrpaMMoi, W BpeMs,
OTBOJIUMOE Ha €€ U3y4YEeHHE, TOJKHBI ObITh COXpPaHEHBI MTOJTHOCTHIO.

COAEPKAHUE OBYUEHUASA
BemecrBo m xumuueckas peakuusa. llepuonnueckuit 3akoH. llepuonnueckas
cucteMa xuMuueckux osjemeHToB J[.M. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XHMHYECKHX AJIEMEHTOB IEPBBIX TPEX
MEPUOAO0B, KAIHUA, KAIbLUUSA U UX COCIUHEHUU B COOTBETCTBUU C IOJIOKEHUEM
anemMeHTOB B lleproanueckoil cucTeEMe M CTPOCHHMEM HMX aTtoMoOB. CTpoeHHE
BEIIECTBA: BHUJBl XUMHUYECKOW CBA3U. THUINBI KPUCTALIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIETKA M BHUIA
XuMHueckoi cBsa3u. Kiaccudukaiys 1 HOMEHKIIaTypa HEOPTraHUUECKUX BEILIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHbIM Kjaccam
HEOPTaHWYECKUX COCIMHEHWN, NCHETUYECKasl CBA3b HEOPTraHUYECKHUX BEIIECTB.
Kimaccupukanuss  XUMHYECKMX  peakmuid 10  pa3jIudyHbIM  IPH3HAKaM



(O YKCITy M COCTaBy yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P QEKTY,
M0 M3MEHEHHUIO CTENEHEeH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, MO0 00OpPaTUMOCTH,
[0 Yy4YaCTUIO  Karajau3aropa). OK30- M JOHAOTEPMUYECKHE  PEaKIIHH,
TEPMOXHMHUYECKHE ypaBHEHUs. [loHSATHE O CKOPOCTH XHMMHYECKOW pEaKLuu.
[lonsiTue 00 OOpaTHUMBIX MU HEOOpPATUMBIX XMMHUYECKMX peakuusax. [lonstue o
TOMOTE€HHBIX W TETepOreHHbIX peakuusax. llonstne o karamuse. IlonsAtue o
XUMHAYECKOM paBHOBECHH. PaKTOphI, BIMUSIOMIME HA CKOPOCTh XUMHUYECKOU
peakuuM M TOJIOKEHUE  XUMHUYECKOro  paBHOBecHs.  OKHUCIUTENIBHO-
BOCCTAHOBHUTEJBHBIC peakuuu, 3JIEKTPOHHBIN Oastanc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBi€HUE  ypaBHEHUU
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX ~ PEAKUIMM C  HMCIOJb30BAHUEM  METOJIA
ANEKTpOHHOrO  OamaHca.  Teopust  ANEKTPOJUTUYECKOM  JUCCOLIMALIMH.
DNEKTPOJIUTBI U HEIEKTPOIUTHI. KaTHOHBI, aHHOHBI. MeXaHu3M aHcCcOUralnu
BEILIECTB C PAa3IUYHBIMH BHJIAMH XUMHUYECKOW CBs3u. CTENeHb IUCCOIMALUU.
CunbHble U ciabble AIEKTpONUTHL. Peakuuu HOHHOTO OOMeEHa. YCIOBUS
MPOTEKaHUsl PEaKUMid HOHHOIO OOMEHa, MOJIHBIE W COKpall€HHbIE HOHHBIE
YpaBHEHUS peaKInil. CaolicTBa KUCJIOT, OCHOBaHUM 51
cojJieil B CBeT€ MPEACTABICHUNA OO0 SIEKTPOJUTUYECKON  JUCCOIMALIUM.
KauectBenHble peakuuu Ha UWOHBL. [loHATHE O ruAponMs3e  COJEH.
OenepanpHas pabouast nporpamma | Xumusa. 8—9 kmaccel (0a30BBI ypOBEHbD)
XVWMHUYECKUM 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX
pPEIIETOK HEOPraHWYECKUX BEIECTB — METaUIOB M HeMeTalioB (rpadura u
ajiMasa), CJIOKHBIX BELIECTB (XJOpHIa HaTpus), HMCCIEAOBaHUE 3aBUCUMOCTU
CKOPOCTM XHMMHYECKOM peaklMH OT BO3JEHCTBUS pa3IUYHbIX (PaKTOPOB,
UCCIIEI0BAHNE AJIEKTPOIPOBOIHOCTH pacTBOpOB BEILECTB,
mpoliecca JUCCOLMAIMKM KUCIOT, MIEJoYeld U coieil (BO3MOYKHO HCIIOJIb30BaHUE
BUJICO MAaTEpUaJIOB), MPOBEJCHHE OIBITOB, WUIIOCTPUPYIOIMINX MpPU3HAKU
MPOTEKaHUsl peaKkIMii HOHHOTO OOMeHa (00pa3oBaHME OCaJKa, BbIIEJIECHUE rasa,
o0pa3oBaHHE BOJbI), OMNBITOB, WUIIOCTPUPYIOMIMX HPHUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIM (rOpeHue, peakiuu pasioKEeHHs, COCAUHEHUS),
pacno3HaBaHHE HEOPTraHMYECKUX BEILIECTB C MOMOILBIO KAU€CTBEHHBIX PEaKUii Ha
MOHBI, PEIICHHE >3KCIHEPUMEHTAIBHBIX 3anad. HemeTamisl M UX COEIUHEHUs
OOmass  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOF€HOB. XMMHUYECKHME CBOMCTBA Ha IMpUMEpPE  XJOpa
(B3aMMOJEHCTBHE C METAUIaMH, HEMETAJUIaMH, IIeJ0o4aMu). XJIOPOBOJAOPOA.
CounsiHasg KUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJydyeHHUE, MpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOpPOZA Ha OPraHv3M 4YeloBeKa. BakHeilline XJIopuabsl M UX
HaxoXaeHue B mnpupone. OOmIas xapakTepucTHKa 3yeMeHTOB VIA-rpynmbl.
Oc00EHHOCTH CTPOEHUSI ATOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue u
(¢u3ryuecKrue CBOMCTBA MPOCTBIX BEUIECTB — KUCJIOPOAA U CEphl. AJIIOTPOMHbBIC
MOJAU(PUKALIUKA KUCIOPOJA U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOa0pO,
CTpoeHue, (U3MUYecKue U XUMHUYeckue cBoWcTBa. OKCHUABI Cephl  Kak
OPEICTaBUTENIM KHUCIOTHBIX OKCuAOB. CepHas KuUCIOTa, (U3HYECKHE U
XUMHUYECKHE CBOMcTBa (00IIME Kak NpEeJICTaBUTENss Kjacca KHUCIOT H
cnenuduueckne). XUMHUUECKUE PEaKINH, JeKallie B OCHOBE MPOMBIIIJICHHOTO



crocoba ModydeHHus cepHOM KucioThl. [Ipumenenue cepHoit kucnotel. Conu
CEpHOIl KHCIIOTHI, KaUeCTBEHHAsl peakuus Ha cynb(ar-uoH. Haxoxaenue cepbl u
e€ COEIMHEHUU B MpUPOJe. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cperbl
COEIMHEHHUSIMU Cepbl (KUCIOTHBIE O, 3arpsA3HEHUE BO31yXa U BOJOEMOB),
crocoObI ero npeaoTBpaiieHus. O01as XxapakTepucTUKa 3JIeMEHTOB V A-TpyIIIbI.
OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A3OT,
pacnpocTpaHeHue B pupo/ie, Gpu3nieckue u XuMmudeckue cporictea. Kpyrosopot
azora B pUpoJe. AMMHaK, ero buznueckue u
XUMUYECKUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHHS, HX
du3nyueckue U XUMHUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MolydyeHue, GU3NuecKrue U XUMUYECKUE
cBOMCTBa (00IIME KakK TMpeACTaBUTENS Kiacca KUCIOT M creuudduueckue).
Hcnonb3oBaHWE HUTPATOB MW COJEH aMMOHHMSI B KayeCTBE MHUHEPAIBHBIX
ynoopeHuit. XuMHU4ecKoe 3arpsi3HeHNE OKPY KaIOIel Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOIH, 3arpsi3HEHHE BO3JyXa, MOYBBI M BOJA0EMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, Puznueckue U XUMUYECKHUE CBOMCTBA.
Oxkcupn dochopa (V) u dbochopHast kuciora, puznueckue pacupoCTpaHEHHUE B
npupone, (uznueckue W XUMHUYECKUE CBoMcTBa. AjcopOuus. KpyroBopot
yriaepoaa B mpupoge. Oxcuabl yriepoaa, UX (U3NYECKUE U XUMHUYECKHE
CBOWCTBA, JICMCTBUE HA JKUBBIE OPraHU3Mbl, IIOJIYYEHHE U IPUMEHEHUE.
DKoJoru4eckre mnpoosieMbl, CBsi3aHHblE ¢ okcuaoM yraepona (IV), rumoresa
1J100aJIbHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN (PP eKT. YTonbpHas KUCIOTa U €€
coiiu, UX (U3MUECKHEe M XUMHUYECKHE CBOICTBa, MOJYyYEHUE U NPUMEHEHHE.
KauectBennas peakius Ha kapOoHaTHOHBI. Mcnonp30Banre kKapOOHATOB B OBITY,
MEIULIHUHE, MIPOMBIIICHHOCTH " CEJIbCKOM XO3SIMCTBE.
[lepBoHavasibHbIE TIOHATHS 00 OPraHWYECKUMX BEUIECTBAX KaK O COEAMHEHMSIX
yriaepojia (MEeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJ, TJIMLEPUH, YKCYCHAsl KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (YroJjib, MPUPOIHBIN Tra3, HEPTH),
MPOJIYKThl MX mepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXHBIX BELIECTBAX: )KUPaAX, OEIKax, YriIeBoJax — U UX
poii B OKM3HM 4YeJlOBEeKa. MarepuaabHOE €IWHCTBO OpPraHWYECKUX H
HEOpraHu4eckux coenuHeHuil. KpemHuii, ero ¢usmyeckne W XUMUYECKUE
CBOICTBa, ModyyeHUe u npumeHeHue. CoeAMHEeHUs KpeMHUs B ipupoje. O6mume
npencrasiienus o0 okcuae kpemuus (IV) u kpemuueBoit kuciore. CUITHKATHI, UX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeine CTpouTeIbHbIC
MaTepuaibl: KepamHKa, CTEKJo, IIEMEHT, OeToH, ene300eToH. IIpobiemsl
0€3011acHOT0 UCTIOJIB30BaHUS CTPOUTENBHBIX MATEPHAIIOB B IOBCETHEBHOM )KU3HH.
XUMUYECKUI H3KCIEPUMEHT: HU3yuyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KUCIIOTBI, MPOBEJCHUE KaU€CTBEHHBIX PEAKLIUIA Ha XJIOPHUI-UOHBI
U HaOJI0/IEHNE MPU3HAKOB UX MPOTEKAHUs, OIbIThI, OTpaXaroume Gu3niecKue u
XUMUYECKHE CBOMCTBA TrajOr€HOB U UX COCIUWHEHUU (BO3MOXKHO MCIOJIb30BaHHUE
BUJICOMATEPUAIIOB), O3HAKOMJIEHHE C O0Opa3lamMu XJOPHUAOB (TrajJoTeHHUIOB),
03HaKOMJIEHUE C 00pa3aMu cepbl U €€ COeTUHEHUSIMHU (BO3MOKHO UCTIOIb30BaHUE
BUJIEOMATEpUAIOB), HAOJIOICHUE TTpollecca OOYIIIMBAHUS caxapa IO J1eHCTBUEM
KOHUECHTPUPOBAHHOW CEPHOW KHCJIOTBL, M3YYCHHUE XHMHUYECKHX CBOMCTB
pazbaBiIeHHOMN CEepHOM KHUCJIOTHI, MIPOBEICHUE Ka4e€CTBEHHOU



peakmuu Ha Cyib(aT-noH 1 HabJI0IeHNE MpU3HaKa €€ MPOTEKAHMS, 03HAKOMJICHHE
c (u3nueckuMH CBOWCTBaMHU a30Ta, (pochopa M MX COESAMHEHUN (BO3MONKHO
WCIIOJIb30BAaHUE BHUICOMATEPHUATIOB), 00pa3laMud a30THBIX U (POCHOPHBIX
ynoOpeHu#, ModydeHue, CoOMpaHHe, paCMO3HABAaHUE M H3YYCHHE CBOICTB
aMMHaKa, MPOBEJICHNE KaUeCTBCHHBIX PEAKINi HA MOH aMMOHWMSI B ochaT-uoH u
U3YYEHHUE NPU3HAKOB HX MPOTEKAHUs, B3aHMMOJECHCTBHE KOHUEHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPUAIIOB),
U3y4YeHHE MOJIeNell KPUCTANIMYECKUX PelETOK anmasza, rpadura, ¢ysepeHa,
O3HAKOMJIEHHE €  MPOIIECCOM  aJIcopOLUMU  paCTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOJy4YeHUE, cCOOMpaHue,
pacro3HaBaHWE W HW3YYECHHE CBOWCTB YIJEKUCIOrNO Tra3a, MpOBEACHUE
KaueCTBEHHBIX peaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHHUE MMPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHWE C NPOJIYKIMEH CUJIMKATHON MPOMBIIUICHHOCTH,
pelIeHruEe KCIEPUMEHTAIBHBIX 3a/lau 1Mo Teme «BakHellne HemMeTamibl U UX
coeauHeHUs». MeTaubl U ux coequHenus. O0mas XxapakTepUCTUKA XUMUYECKHUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX MOJ0xeHus B [lepronnueckoit cucreme
xumudeckux snemeHtoB .M. MeHneneeBa u ctpoeHuss atromoB. CtpoeHue
MeTaJIOB. MeTajuinueckasi CBsI3b U METaUIMYECKasi KpUCTaUIMYecKasi pemérka.
DJIEKTPOXUMHUYECKUN pAJl HANPsHDKEHUM MeTaiuioB. DH3WyYecKue W XMMHYECKHUE
cBoiicTBa MeTayIoB. O01IHE CrIOCOOBI TOJTydeHHs MeTasuioB. [loHsTHE 0 KOppO3UU
METaJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriiaBel (CTajib, YyT'yH,
JTIOPATIOMUHUN, OpOH3a) W WX NPUMEHEHHWE B OBITY M MPOMBIILICHHOCTH.
[lenouynble MeTamibl: MojokeHUe B Ilepuogmyeckoil cUCTEME XUMHUYECKHX
snementoB /.M. MeHneneeBa, CTpoO€HUE MX aTOMOB, HAXOXIEHUE B IMPUPOJE.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HAaTpus U Kanus). OKCUIbl U
TUAPOKCUILI HaTpusi HW Kanus. [IpuMeHeHHe WIEeTOYHBIX METalIOB M HUX
coenuHenui. lllenounozemenbHble METAUIbl MarHUd U KaJbIUW: MOJOXXEHUE B
Ilepnogmueckoin cucreme xumuyeckux annemeHToB .M. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJIeHHUEe B pupoje. Pusndeckue u XUMUYECKUE CBOMCTBA MarHus
U Kajplus. Baxuelmwue coeauHeHUss Kaiublus (OKCHUI, TUIPOKCHI, COJIH).
XKéctkocTh BOABI M CHOCOOBI €€ YCTpaHEHWsS. AJOMHHHIL: MOJOXEHUE B
[lepuonnueckon cucreme xumuueckux snemeHToB .M. Menneneesa, crpoeHue
aToMma, HaxoxJeHue B mpupoje. uznueckue 1 XuMUUECKUE CBOMCTBA ATFOMUHHSL.
AMdoTepHbIe CBOMCTBA OKCUAA U TUAPOKCHIA atoMUHM. JKene30: MoJ0KeHNE B
[lepuoanueckon cucremMe xumuueckux snemeHToB .M. Menneneesa, ctpoeHue
aToMa, HaxoXJeHue B mpuponae. Pu3nuecKkue U XMMUYECKUE CBOMCTBA KeJe3a.
Oxcunpl, ruapokcubl u conu xenesa (II) u xenesa (I1I), ux cocrtas, cBoiicTBa u
NoJIy4eHHe. XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U
CIJIaBOB, WX (PU3MUYECKUMHM CBOMCTBAMH, H3YUYEHHE PE3YJIbTAaTOB KOPPO3UHU
METAJJIOB  (BO3MOXHO  HCIIOJB30BaHUE BUJICOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJIbLIUSI U HATPHUS C BOJAOU (BO3MOYKHO HCIIOJIB30BAHUE
BUJICOMATEPUAJIOB), HUCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHUs
&Kese3a B KUCIopoie (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), TPU3HAKOB
MPOTEKAHUSI KaYeCTBEHHBIX pEaKIMi Ha WOHBI (MarHus, KajabliUs, aJIOMUHUS,
1HKa, xenesa (I1) u sxxenesa (I1II), mequ (II), HaGnrogeHMe U ONIMCaHKE TTPOIIECCOB
OKpallMBaHUSl IUIAMEHU HWOHAMHM HATpUs, Kaausg M Kaublus (BO3MOXHO H



XUMUYECKHE CBOWCTBA, monydeHue. Mcmons3oBanne ¢GocharoB B KavyecTBe
MUHEpANBHBIX yao0OpeHuit. OOmas XapakTepucTHKa 31eMEeHTOB [V A-rpynmsl.
OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIC CTEIECHU OKHUCJICHHUS.
VYrinepon, — auIOTpOIHBIE MOAU(PUKAITIH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE  PE3VYJIBTATDBI.  JIM4yHOCTHBIE  pE3ydbTaThl  OCBOCHUS
IpOrpamMMbl OCHOBHOT'O 00IIIer0 0Opa3oBaHMs JIOCTUTAIOTCA B XOJE OOy4deHUs
XUMUU B €IMHCTBE y4eOHON M BOCIHUTATENILHON JESITEIIbHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMH COIIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TIPUHSATHIMH B OOIIECTBE MpaBUJIaMU W HOPMaMHU TIOBEICHUS H
CIIOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIM3ALUU
oOyyatomuxcsi. JIMUHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOUM TO3UTUBHBIX IIEHHOCTHBIX OpUCHTAIlUN U
paciIMpeHue OMbITa AeSTEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTHU:

1) MmaTpUOTHYECKOrO0  BOCHUTAHMS:  I[ICHHOCTHOI'O  OTHOIICHHS K
OTEYECTBEHHOMY KYJbTYPHOMY, HUCTOPUYECKOMY u
HAy4YHOMY HAacJE€AUI0, MOHMMaHWA 3HAYEHHUS XUMHUYECKON HAyKh B JKU3HU
COBPEMEHHOT0 00I11eCTBa, CIOCOOHOCTH BIAJETh JTOCTOBEPHON MH(OpMaluen o
NEPEIOBBIX JIOCTHKEHHUSIX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) Tpa)IaHCKOTO BOCIHTAHMS: MPEJICTABICHHUS O COIHAIBHBIX HOpMax H
IpaBWJIax MEXKIUYHOCTHBIX OTHOILICHHM B KOJUIEKTUBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO - HCCIEI0BaTEIbCKOM,
TBOPYECKOW W JAPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOM JE€SATEIBLHOCTH TPU BBINOJHEHUHU YYEOHBIX, MO3HABATEIBHBIX 3a7a4,
BBITIOJTHEHUM XUMHUYECKUX OSKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX IMPOEKTOB,
CTpEMJICHUS K B3aUMOIIOHMMAHUIO Y B3aMMOIIOMOIIM B MPOIECCe ATON y4eOHOM
NEATEeIbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE TMOBEACHUE M TMOCTYINKH CBOMX
TOBApUILEH C MO3ULHUH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEICTBUU ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MO3HAHHWSA: MHPOBO33PEHUYECKHE IMPEICTABICHUS O
BEILIECTBE U XMMHUYECKON pEaKUHH, COOTBETCTBYIOIIUE COBPEMEHHOMY YpPOBHIO
Pa3BUTUSI HAYKH U COCTABJISIOIIME OCHOBY [IJIi MOHUMAHHUS CYIIHOCTH HAyYHOU
KapTUHBI MHUpa, NPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSA
IPUPOBI, B3aUMOCBSI35X YeJI0BEKa C MIPUPOIHOMU cpenou,
O pOJIM XMMHHM B TO3HAHMHM 3THX 3aKOHOMEPHOCTEH; MO3HABATEIbHBIE MOTHBBI,
HaIlpaBJICHHbIC Ha TOJYyYCHHE HOBBIX 3HAHUM MO XUMUU, HEOOXOIUMBIE IS
0oObsICHEHUsST ~ HAOJIOJAEMBIX  TPOIECCOB U  SIBJICHWH, IO3HABATEIHHOM,
WH(QOPMAIIMOHHOM MW YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOSITENIbHOM Pa0OThl ¢ y4eOHBIMHU TEKCTAMH, CIIPABOYHOM JUTEpaTypoH,
JOCTYITHBIMH ~ T€XHUYECKUMU CPEACTBAaMU HWH(OPMAIIMOHHBIX TEXHOJOTHUIA;
WHTEpEC K OOY4YEeHWI0O U TMIO3HAHWIO, JIOO03HATETLHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW W  HUCCIIEI0BATEIHCKOM



NeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIICHHOCTH W YPOBHS OOy4YeHUS B
JlaabHEHIIIeM;

4) ¢dopmupoBaHUS KyJIbTYPHI 370POBbsSi: OCO3HAHWE IICHHOCTH >KH3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 310POBBIO,
YCTAHOBKM Ha 37I0pOBBIA 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUN U HENPUSITUE
BpEAHBIX TMpUBBIYEK (YMOTPEOJICHHUsS]  alKOroJisi, HApKOTUKOB, KypeHHs),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuid 0O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIMTAHMS: HHTEPEC K MPAKTHUECKOMY U3YyUEHUIO Mpodeccuit
U Tpyla pa3iM4HOrO0 poJa, YBaXEHHE K TPyAy U pe3yJbTaTtaM TpPYJIOBOU
NEATEIBHOCTH, B TOM YHMCJIE HAa OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUU MO
XUMUHU, OCO3HAHHBIM BBIOOP WHIAUBUIYATbHOW TPACKTOPUH MPOJOJIKECHHUS
o0pa3oBaHUsI C Y4YE€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMWH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycreumrHoi mnpodecCHOHaTLHON
NEATEIbHOCTU U Pa3BUTHSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTD aJIallTUPOBATHCS B
po¢heCCUOHATIBHOU Cpee;

6) PKOJIOTUYECKOTO BOCITUTAHUS: SKOJIOTHYECKHU 11eTIeCO00pa3HOE OTHOIICHUE
K TNPUPOAE KaK WCTOYHHMKY JKM3HA Ha 3emMile, OCHOBE €€ CyIIEeCTBOBAHU,
MOHUMAaHUE IIEHHOCTH 3/JI0POBOT0 U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE
OTHOILIIEHHWE K COOCTBEHHOMY (U3UYECKOMY M TICHXUYECKOMY 3I0POBBIO,
OCO3HaHHE LHEHHOCTH coOmIoIeHs MIpaBUII 6e30macHoOro
NOBEACHUS TpU paboTe C BEHIECTBAMHU, a TAKXKE B CHUTYaIMIX, yTPOXKAIOUIUX
3JI0POBBIO U KU3HU JIIOJIEH; CIIOCOOHOCTH MPUMEHSTh 3HAHMS, TIOJydaeMble TIPH
U3YYEHUH XUMUU, JJI1 PEMICHUS 3a]a4, CBS3aHHBIX C OKPYKAIOLIEW MPUPOIHOU
Cpenoil, i TOBBIIIEHUS YPOBHS 3KOJOTMYECKOW KyJIbTYpPbl, OCO3HAHUS
I00abHOTO  XapakTepa JKOJIOTUYECKUX TMpoOieM H MyTed UuX pelieHUs
MOCPEACTBOM  METOJIOB  XUMHH, OKOJOTHMYECKOTO  MBIIUJICHUS, YMEHHS
PYKOBOJCTBOBATbCA MM B IO3HABATEJIIBHOW, KOMMYHUKATUBHOW W COLIMAIBHOMN
MPaKTHKE.

METAIIPEAMETHBIE PE3VYJIbTATBI. B cocraBe MeranpeaMeTHBIX
pe3yJbTaTOB  BBIACISIIOT 3HAYMMble 171 (OPMHUPOBAHUS MHUPOBO33PEHHUS
oOIIIeHayYHbIe MTOHATHS (3aKoH, TEeopHus, MPUHLIHII,
runore3a, ¢Gakr, CHUCTeMa, IMPOIECC, OSKCIEPUMEHT U Jpyroe.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAy4YHOUW KapTUHE MUPA, U YHUBEpCAIbHbIC yueOHbIE AeHCTBUS (TT0O3HABATEBHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOpbIe 00ecrneuynBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
nestenbHOCTU.  [lo3HaBaTenbHbIE ~ YHUBEpCAJIbHBIE  y4eOHBIC  JIEUCTBUS
ba3oBbie normuyeckue IOEUCTBUSA: YMEHHUS HCIIOJNb30BaTh IMPUEMBI JIOTUYECKOTO
MBIIIUICHUSI TP OCBOEHUM 3HAHUMW: PACKpPbIBATh CMBICT XUMHYECKUX MOHSITUN
(BBILACIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMU
MOHSATUSIMHU), MCTOJb30BATh TMOHATHUS JII OOBSICHEHUS] OTIEIbHBIX (PAKTOB U
SIBJICHUM, BBIOMpPATh OCHOBAHUS W KPUTEPHUM ISl KJacCU(UKAIUN XUMHUUYECKUX
BEILIECTB U XUMUYECKHUX PEaKILIUil, yCTaHABIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3H
MEXy 00BEKTaMU U3yUYeHUs, CTPOUThH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHEIE,



JNEAYKTUBHBIE, o aHaJOruN), JenaTh BBIBO/IbI U
3aKJIIOYEHUS; YMEHUE IPUMEHATh B IIPOLIECCE MO3HAHUS MOHATUS (ITPEAMETHBIE U
MeETaIpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCIIONb3YEMBIE B XUMUH,
npeoOpa30BbIBATh LIMPOKO MPUMEHSEMbIE B XUMUN MOJEIIbHBIE TPEICTABICHUS —
XUMHUYECKUN 3HAaK (CHMMBOJ D3JIEMEHTa), XUMHUeckas QopMmylia U ypaBHEHUE
XUMHUYECKON peakuu — IpU PEeIICeHNN y4eOHO-T103HABATEIbHBIX 33/1a4, C YUETOM
ATUX MOJEJIbHBIX MPEICTABICHUMN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHbBIE
IPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHbIE CBA3M WU
IPOTUBOPEUMSI B U3yUYaEeMBbIX MpoLieccax U siBJIeHUsIX. ba3zoBble nccnenoBaTebCkue
NEHCTBUS: YMEHHE HCIIONb30BaTh IIOCTABJICHHBIE BONPOCHI B  KAauyecTBE
MHCTPYMEHTA IIO3HAHMS, a TaKXE B KadeCTBE OCHOBBbI i1 (POPMUPOBAHUSA
TUIOTE3bl [0  MPOBEPKE  MPABUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKICHMIA;
NpUOOpETEHUE OmbITa MO IUIAHUPOBAHUIO, OPTaHU3AlMd M  TPOBEICHUIO
YUYEHUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOMIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (GOpMyIUpOBaTh 0000LIEHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 TmpojenaHHoW pabore. Pabora ¢ wuHpoOpmanueil: ymeHue BBIOMpPATh,
aHAJIU3UPOBATh U UHTEPIIPETUPOBATH UH(pOpMaIUIO pa3IMyYHbIX
BUJIOB U (DOpPM NpeACTaBIICHUS, OIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAy4YHO -
HOMYyJIApHasl JHUTepaTypa XHMHUYECKOTO COJEpKaHUs, CHpPaBOYHBbIE MMOCOOMS,
pecypcbl  VHTepHeTa), KpPUTHMYECKH  OLIEHWBATh  IMPOTUBOPEUMBYID U
HEJIOCTOBEPHYIO HH(OPMALIMIO; YMEHHE MPUMEHSTh pAa3IUYHble METOAbl U
3arpochl MpHU MOUCKE U OTOOpe MHGOpPMAlMU M COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJMMBIX /Uil  BBIIOJHEHMs] Y4YeOHbIX M  IO3HABATEIbHBIX  3aJad
ONpeNenEHHOr0 THIA, NPUOOPETEHUE OmbITa B O0JACTH HCIOJIb30BAHUSA
MH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJCHHE  KYyJIbTYpPOM
AKTUBHOTO MCIOJIb30BaHUSl PA3IUYHbIX TOHCKOBBIX CHCTEM, CAMOCTOSITEIBHO
BbIOMpATh  ONTUMaJbHYIO  (QopMy  mpeAcTaBieHHs  WUHOpMAMU U
WJUTIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOKHBIMHU CXEMaMH, JuarpaMMmami,
apyrumu popmamMu rpa@ukd U MX KOMOWHALMSIMH; YMEHUE HCIOJIb30BaTh W
aHaJIM3UpOBaTh B TMpollecce Y4YEeOHOM U MCCIIEAOBATEIbCKON AEsTebHOCTU
MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHUE  OKpyXawumeh npupoaHou  cpeapl. KoMMyHUKaTHBHBIE
yHHUBEpcajbHbIC yueOHbIEe TEHCTBUSA: YMEHHUE 3aJ]aBaTh BOIIPOCH! (B XO/€ Auajiora
U (WIM) TUCKYCCHUU) TIO CYIIECTBY OOCYXKIaeMoOil TeMbl, (OpMyIUpOBaTH CBOU
OPEMJIOKEHUSI ~ OTHOCHUTEJIBHO  BBINIOJIHEHMS — MNPEJIOKEHHOM  3aJauu;
OpUOOpETEHNE OMbITa MPE3CHTALMU PE3yIbTATOB BBIIOJHEHUS XUMHUYECKOIO
AKCIepuMeHTa (J1a00paTOPHOTO OIbITa, TA0OPAaTOPHON PAaOOTHI MO UCCIIEIOBAHUIO
CBOMCTB BEILIECTB, YYEOHOIO0 MPOEKTA); 3aUHTEPECOBAHHOCTh B COBMECTHOM CO
CBEPCTHUKAMM TI03HABATEIbHOM M HCCIEAOBATEIILCKON NI€ATEbHOCTH TMpU
pElIeHNH BO3HUKAIOUIMX TNpoOJIeM Ha OCHOBE Y4é€Ta OOIIMX HHTEPECOB H
corjacoBaHusi o3uLUK (00CYXJIeHHs, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI»,
KOOpJIMHAIIMA COBMECTHBIX JIEWCTBH, OIpEAEIICHUEe KPUTEPUEB IO OLEHKE
KayecTBa BBINIOJHEHHONW paboOThl M jApyrue); PerynsiTuBHbIE YHHBEpCAJIbHbIE
yueOHbIe JEHCTBHUS: YMEHUE CAaMOCTOSITENIbHO OMpPENENsITh LETH IeATEIbHOCTH,



IUIAHUPOBAaTh, OCYIIECTBIISATh, KOHTPOJMPOBATbh M TMPU HEOOXOJUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haubonee 3PQPEeKTUBHBIE
CHOCOOBI pemieHus y4eOHbIX U II03HABATENbHBIX 337a4, CaMOCTOSTEIBHO
COCTAaBIAITh WJIM KOPPEKTUPOBATH INPEIJIOKEHHBIM aJIrOPUTM JEUCTBUU IpU
BBIITOJIHEHUH 3a/laHHu C y4E€TOM IIOJTYYEHUS
HOBBIX 3HAaHMM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLICHHWBATH
COOTBETCTBHE MOJYYEHHOTO PE3yJIbTaTa 3asIBJICHHOU LI€JIN, YMEHHE UCII0Ib30BaTh
U aAHAIM3UPOBATh KOHTEKCThI, IpeJlaraéMble B  YCIOBUM  33JlaHUMN.

[MPEAMETHBIE PE3VJIBTATEIL B coctaBe npeIMeTHBIX PE3yJIbTATOB IO
OCBOCHHIO 0053aTENIbHOTO COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOU (enepanbHOM
paboueit mporpamMMoii, BBIJIEISIOT: OCBOSHHBIE 00YYarONMMUCS HayYHbIe 3HAHUS,
YMEHHSI M CHOCOOBI JAeWCTBUi, crenuduveckue s MpeAMETHON obmactu
«XuMusD», BHIBI JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUSA, €r0
WHTEpIpeTalny, MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX cuTyanusix. K KOHIly oOyueHHs] MpeIMETHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTh Yy OOYYAIOUIUXCS YMEHMM:
PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMIOHSITHUW: aTOM, MOJIEKYJa,
XMMHUYECKUM DJIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECh
(omHOpOAHAsT W HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEIbHAs aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COSJIMHEHUH, MOJISIPHBIA 00BbEM, OKCHJI, KUCIIOTA,
OCHOBAHUE, COJIb, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCJICHHS, XUMHUYECKAs
peakiusi, KiacCupUKaIus peakiuii: peakiiui COSTUHEHUs, PEaKIIUU Pa3I0KEeHUs,
peaKiMM 3aMEIleHUs, PEaKIMu OOMEHa, JK30- M SHIOTEPMUYECKUE PEaAKIUH,
TEII0BOM 3P (eKT peakiuu, siApO aToma, JIEKTPOHHBIM ClOMl aToMa, aToMHas
opOuTanb, paauyc aromMa, XUMHUYECKash CBs3b, IMOJSpPHAsS U HEMOJspHas
KOBAJICHTHAs CBSI3b, WOHHAas CBSI3b, VIOH, KaTHOH, AHWOH,
pacTBOp, MaccoBas J0Jis BeliecTBa (MPOIEHTHAs KOHIIEHTpAlusi) B pPacTBOPE;
WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHSITUN U IPUMEHSTh 3TH
TTOHATHS npu OTNMCaHUU BEIIIECTB u 170.4 MpEBPaLICHU;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTAaBJICHHS (DOPMYJ BEIIECTB U
YPaBHEHHI XUMUYECKHUX PEAKIINI; ONPEACIIATh BAJIECHTHOCTh aTOMOB JIEMEHTOB B
OMHApHBIX COCAMHEHUSX, CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHAPHBIX
COCIMHEHUAX, IPUHAIICKHOCTD BEILIECTB K ONPEACIEHHOMY KJIACCY COCIUHEHUN
no QopMmyiaMm, BHJI XUMHUYECKON CBs3M (KOBaJICHTHAss ¥ HOHHAsA) B
HEOPraHUYECKUX COCIUHEHMSX; PacKpbiBaThb CMbICH [lepuoamdeckoro 3akoHa
JI.U. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE NIEPUOJUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX JIEMEHTOB OT MX MOJIO)KeHUs B [lepuonnueckon cucreme,
3aKOHOB COXpaHEHHUS MaCChI BEIIIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHOMOJICKYJIIDHOTO ~ Y4Y€HMsS, 3aKOHa  ABOrajpo;  ONHUCBIBAaTb U
XapakTepu3oBaTh Ta0auuHyto (opmy Ileprognueckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: Pa3JInyaTh MOHATUS «TJIaBHAs MOATrpyIa (A-Tpyrmna)» U «rmododHast
noarpynna (b-rpynmna)», mansie 1 60JbIIINE TEPUOJIBI, COOTHOCUTH 0003HAYCHUSI,
KoTopble wuMetoTcss B Tabmune «llepuommueckass cucTteMa XHUMHYECKUX
aneMmeHToB J[.MI. MeHnneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOECHUS



aTOMOB XUMHYECKHUX JIEMEHTOB (COCTaB | 3apsj sSApa, 00IIee YHUCIIO0 AIEKTPOHOB
U paCTpeeICHUE UX IO JICKTPOHHBIM CII0SIM); KJIAaCCU(UIIUPOBATH XUMHUUECKHE
AJIEMEHTHI, HEOPTraHWYECKUE BEIECTBA, XUMHUYECKHE peakiuu (10 4YuCIy U
COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3h(DEKTy);
XapaKkTepu3oBaTh (OMHUCHIBATH) OOIMME XUMUYECKHE CBOWCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, TMOATBEP)KIas ONUCAHWE MpPUMEPAMHU MOJEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIONIMX XUMHUECKUX PEAKIUi; MPOTHO3UPOBATH CBOMCTBA
BEIIECTB B 3aBUCUMOCTH oT ux KaueCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX;
BBIYKCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCCOBYIO JOJII0 XUMHUYECKOTO AJIeMEHTa Mo (HopMysie COCIUHEHUsS, MACCOBYIO
JI0JI0 BEIIECTBA B PAcTBOpE, MPOBOJIUTH PACUETHl MO YPAaBHEHUIO XMMHYECKOU
peaKkIuy; MPUMEHSITh OCHOBHBIE ONEpPAIlUU MBICIUTEIBHON AESATEIbHOCTH —
aHaJIu3 U CUHTE3, CpaBHEHHUE, 000O0IIeHNe, CUCTEMATU3AlNI0, KIACCU(PUKALIUIO,
BBISIBJICHUE MPUUUHHOCIIEICTBEHHBIX CBSI3€U — JJIsl U3YUYEHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PeaKIui, eCTEeCTBEHHO-HAYYHbIE METO/bl TO3HAHUSI — HAOJIO/ICHHUE,
M3MEpEHne, MOJICIUPOBAHUE, OKCIEPUMEHT (peaibHbIM W  MBICICHHBIN);
CJIeIoBaTh NpPaBWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIO0M W J1abopaTOpHBIM
0o0opyI0BaHUEM, a TaKXKe MpaBHJIaM OOpallleHUs C BEIECTBAMU B COOTBETCTBUU
C HUHCTPYKIHUSMU MO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYCHUIO U COOMpPAaHMUIO Ta3000pa3HbIX BEIIECTB (BOIOPOJA M KHCIOPOJaA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JI0JIE PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKHE HKCIIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBI HWHAMKATOPOB
(;makmyc, GenondranenH, Mmetuiaopanx u apyrue). K koniy odydyenus B 9 kiacce
MpeaMeTHbIE  pe3yjbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTh Yy OOYYaIOIIMXCSI YMEHUN: PACKpPbIBaTh CMBICIT OCHOBHBIX
XUMUYECKUX TOHSATUM: XUMHYECKUU DJIEMEHT, aTOM, MOJIEKYyJia, UOH, KaTHOH,
aHUOH, pocTOe BELLECTBO, CIIOKHOE BEILIECTBO, BaJICHTHOCTb,
AIEKTPOOTPUILIATEIBHOCTh,  CTEMEHb  OKHUCJEHHUS, XHUMHYECKas  peaxius,
XUMHUYECKas CBA3b, TEIIOBOM 3P (DEKT peakiuu, MOJib, MOJISIPHBIN 00bEM, PacTBOD,
ANEKTPOIUTHI, HEANEKTPOJIHTHI, SJIEKTPOJUTHYECKAsE IUCCOIMAlUS, pPEaKIHH
MOHHOTO OOMEHa, KaTalu3aTop, XWMHUYECKOE paBHOBeCHE, OOpaThuMble W

HEOOpaTHMBbIE  PEaKIuH, OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEaKIIUH,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHME M BOCCTAHOBIICHHE, aJIJIOTPOIIHS,
aM(OoTEepHOCTB, XUMHUYECKast CBSI3b (KoBaJIeHTHaA,

WOHHAs, METaJUIMYecKas), KpHUCTaJUIMYecKash pemérka, KOppO3Hs METaJljIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKON PEaKINu, IPEAEIbHO AOIMYCTUMAasi KOHIIEHTpaIus
[TJIK BemiecTBa; MILUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHSITHI
U TIPUMCHSTHITH TMOHATHS TIPU OMUCAHUM BEUIECTB M MX MpeBpallicHUM;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBiCHHUS (DOpMYJ BEIIECTB U
ypaBHEHUN XUMHUYECKUX pEaKUUid; OMNpEeAeNaTh BAJICHTHOCTh M CTENEHb
OKHUCJICHUS XUMHUYECKHUX JJIEMEHTOB B COEIUHEHMSIX pa3IUYHOTO COCTaBa,
IPUHAIJIEAKHOCTh BEIIECTB K ONpPEIeIEHHOMY KJIacCy COeAMHEHUH 1o popMyiam,
BUJI XUMHYECKOM CBA3M (KOBaJIGHTHasi, MWOHHAsA, MeETaJUIMYecKasi) B
HEOPraHWYECKHUX COEIMHEHHUSIX, 3apsin HMOHA o XUMHUYECKOU



dopMmyre, XxapakTep Cpelbl B BOAHBIX PACTBOPAaX HEOPTaHHMUECKHUX COETUHEHHIA,
TUIN KPUCTALTMYECKON PEHIETKHM KOHKPETHOI'O BEIIECTBA; PACKPBIBATH CMBICT
[Tepunoanueckoro 3akona /{.11. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 IOHUMAaHHUE:
OMHCHIBATh M XapaKTepu30BaTh TaOiamuHyto (Gopmy lleprmommdeckoil cuCTEMBI
XUMUYECKHUX PJIEMEHTOB: pPa3iNyaTh MOHATHS «IJIaBHas noArpymmna (A-rpymnma)» u
«mmobouHas noarpynna (b-rpynmna)», manble U OOJBIINE TMEPHOJbI, COOTHOCUTD
0003HauEHHUsA, KOTOpPbIE MMEIOTCS B IEPUOJAMYECKON TaOJuIEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a5pa, o01iee Yucio JIEKTPOHOB M PACIIPEACIICHHE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IME 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWMCTB 3JIEMEHTOB U HX
COCIMHEHUI B Tpe/esiax MallbIX NEPHOJ0B M TIJIABHBIX MOATPYII C YYETOM
CTPOEHHA HUX  aTOMOB;  KJIacCH(UUUPOBATh  XUMHUYECKHE  DJIEMEHTHI,
HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBY
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO
CTETICHEW OKMCIICHUS XMMHYECKUX JJIEMEHTOB); XapaKTEPHU30BaTh (OMHUCHIBATH)
obmue u crenupruyecKkue XMMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
MOATBEPXkKasi ONMUCAHHME MpPUMEPaAMU MOJEKYISIPHBIX W HOHHBIX YpaBHEHHI
COOTBETCTBYIOIIHNX XUMHYECKUX peakiuii; COCTaBJISATh ypaBHEHHUS
ANEKTPOIUTUYECKON JUCCOLUMALMU KHUCIOT, IIEJIOYEHd U COJIeH, MOJHBIE U
COKpalll€HHbIC ypaBHEHHUS peaklUii HMOHHOTO OOMEHa, YypaBHEHHUS pEeaKIlui,
NOATBEPKAAIOIINX CYIIECTBOBAHHE T€HETUYECKOM CBSI3M MEXKIY BEIECTBAMU
Pa3IMYHBIX KJIACCOB; PACKPHIBATH CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii TMOCPEICTBOM COCTABJICHHS DJCKTPOHHOrO OanaHca STUX PEaKIHii;
IPOTHO3UPOBAaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PAa3IMUHBIX YCIOBUSX;
BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOI0 3jeMeHTa 1Mo (opmysie COEIUHEHHS, MACCOBYIO
JI0JIF0 BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUEThl MO YPABHEHHIO XMMHYECKOM
peakiuu; CcoOMoJaTh IMpaBWJia TMOJb30BaHUS XUMHUYECKOW TOCYlIOW U
1abopaTOpHBIM 000PYJOBAaHMEM, A TAKXKE MpaBuUiia OOpalIeHUsl ¢ BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIIUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OMBITOB TIO TOJYYEHUIO M COOMpaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U
YIJEKUCIIOTO Tra3a); MNPOBOJUTH PEAKIUHU, IOATBEPKIAOIINE KauyeCTBEHHBII
COCTaB PA3JIMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMU/I-,
uonu-, kapoonart-, ocdar-, cunukar-, cynbdar-, TUIAPOKCUI-UOHBI, KATUOHBI
aMMOHUS ¥ MOHBI M3YUYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB; IMPUMEHSATH OCHOBHBIC OINEpallMd MbICIUTEIbHON
JEsTeIbHOCTH — aHaJlu3 M CUHTE3, CpaBHEHHUE, 000O0IIeHNe, CUCTEeMATHU3alNIO,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€H — JIJIs1 M3yUEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMii, €CTeCTBEHHOHAYUYHbIE METObl TTO3HAHUS — HAOJIOJICHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICTICHHBIN).



KAJIEHAAPHO - TEMATHYECKOE ITNTAHUPOBAHMUE

Ne Tema ypoka Hom. Mara
3aJlaHHue
Mmno2000pazue xumuueckux peaxkyui
I'naga 1. Knaccugukauyusa xumuueckux peaxuui.
1 | OkucnurenbHO-BOCCTaHOBUTENbHBIE peakiuu [IpaBuna | §1, c. 4,
Th Bomnp. 1,2,3
2 | Peakmuu coemuHeHUs, Pa3IoKEHUs, 3aMCIICHUS 1 §1,c.7,
0oOMeHa C TOUKHU 3pEHUS OKHUCIICHUSI 1 BOCCTAHOBIICHUS. | Bomp.5(a),6
TECTOBBIC
3a/IaHUsL.
3 | TertoBoii 3pheKT XMMUIECKUX PEaKITUH. §2,c.9, ymp.
3,4,
4 | CKOpOCTbh XUMUYECKUX PEAKITUH. §3,c. 12,
ymp. 4,
TECTOBBIC
3aIaHus
5 | [Ipaktuueckas pabora 1 o teme: "N3yyeHue BIUsSHUSA § 4, c. 16,
YCJIOBHM TPOBEJICHUS XUMUYECKON PEAKIIMU HA €€ COCTaB. OTUET
ckopocTh" Th 71a6. pao.
6 | O6parumbie u HeoOpaTuMbIe peakiuu. [lousTre o §5,c.17,
XHMHYECKOM PaBHOBECHH. ymp. 3,
TECTOBBIC
3a7aHusl.
I'naga 2. Xumuueckue peakyuu 8 600HbIX PACHIEODAX.
7/ | CymHOCTBh mpoliecca 3JIeKTPOJIUTHICCKOMN aucconuanuu. | § 6, c. 20,
ymp. 4.
8 | Jluccoumanus KHCJIOT, OCHOBAaHHI M COJCH §7,c.26,
ymp. 3,
TECTOBBIC
3aaHUs;
9 | CnaGeie u cuTbHBIC 3JIEKTPOIUTHL. CTEreHb § 8, ¢.30,
JTACCOLIAAIINNA ymp. 3,
TECTOBBIC
3QJIaHUS;
10 | Peakuum HOHHOTO OOMEHA M YCIIOBUSI MX MPOTEKAHUS §9,c. 33,
ymp. 3.4,
TECTOBBIC
3a7aHusl.
11 | Xumudeckue CBONCTBA KIACCOB HEOPTAaHUUECKUX §9,c.37,
COCIMHEHUH B CBETE DJIEKTPUYECKOU TUCCOLIMALINU U yIp. 3

OKHMCJIMTCIIbHO -BOCCTAHOBHUTCIIbHBIX PCAKIMAX.




12 | Xumudecknue CBOMCTBA KJIACCOB HEOPTAHUYECKHUX § 9, c. 37 ymp.
COCAMHEHNH B CBETE AIEKTPUUECKON NUCCOLMALUN U 6
OKHCJIUTEJIBHO -BOCCTAHOBUTEIIBHBIX PEAKIUSIX.

13 | M'maponus coneit § 10, c. 38,

yip. 2.

14 | ITIPAKTUYECKAS PABOTA Ne 1 «Pemenue §11,c.4,
AKCIIEpUMEHTAIIBHBIX 3aJ1a4 110 TeMme: "CBOHCTBA KUCIIOT, | 3aj1aHue 4
OCHOBAaHUU M COJIEH Kak 31eKTposuToB". Th

15 | KontponsHas padota Nel mo teme:

«INEKTPOTUTUYECKAS JUCCOIUALIHSI
PA3JIEJI 2. Muoz2o00pasue sewiecms.
I'naga 3. I'anozenwi.

16 | [TonokeHue TaJIOreHOB B MEPHOINYSCKON TabIUIIe U §12,c.43,

CTPOEHUE UX aTOMOB. ymp. 2, 3.
Pemienue
3a1a4 u3
nocoous
«XHUMHUSL.
3amauHuK C
«TIOMOIIHUKO
M». 8—9
KJIACChD».

17 | Xnop. CBoiicTBa U NPUMEHEHHE XJIOpA. § 13, c. 49,

ymp. 2,
TECTOBbIE
3a/IaHUSl.

18 | X;1opoBOIOpOI: IOJyUYEHHUE U CBOMCTBA § 14, c.54,

ymp. 1,
TECTOBbIE
3aTaHUs

19 | ConstHas KHCJIOTA U €€ COJIN. § 15, ¢. 56,

ymp. 3,5,
TECTOBbBIC
3a/IaHusl.

20 | IIpaktuueckas padora Ne 3 o teme: "[lomydenue § 16, c. 59,
COJISTHOW KHCJIOTHI U U3y4Y€HUE €€ CBOMCTB". COCTaB. OTYET

na6. pao.
I'nasa 4. Kucnopod u cepa.

21 | TlonoxeHne KUCIOPOaa U CEPhI, CTPOCHUE UX aTOMOB. § 17, c. 61,

AJIOTpPOIHUSI CEPBHI. yop. 4,




TCCTOBBIC

3aJlaHus.
22 | CBoiicTBa U MPUMEHEHUE CEPHI. § 18, c. 65,
ymp. 3,
TECTOBbBIE
3aJIaHUs.

23 | CepoBomopoa. Cynbpuis. § 19, c. 68,

ymp. 3.4,
TECTOBBIE
3aJIaHus.

24 | Oxcup cepsl (1V). Ceprucrast kuciora. § 20, c. 71,

ymp. 4,
TECTOBbBIE
3aJlaHus.

25 | Okcun cepsl (V). Cepnas kucnora. § 21, c. 74,

yop. 2, 3(a).

26 | OkucnuTenbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOM cepHoit | § 21, c. 78,

KUCJIOTHI. yIp. 3,
TECTOBbIE
3aJlaHus

27 | Ilpaktuyeckas pabota 4 no teme: «PemieHue §22 ¢. 79,
AKCIIEPUMEHTAILHBIX 3a/1a4 1o TeMe "Kucnopos u cepay. | cocTas.

Thb. oT4eT. pao.

28 | Pemenue pacu€THBIX 3a7ad Pemenue

3aa4y U3

«3amayHuKa

C

«TIOMOTITHUKO

m». 8—9

KJIACCHI»
I'nasa 5. Azom u gpocghop.

29 | TTonoxenwue a3ora u Gochopa B mepruogNIECKON § 23, c. 80,
CHUCTEME XMUMUYECKUX IJIEMEHTOB, CTPOCHHUE UX aTOMOB. | ymp. 2,3.
A30T: CBOMCTBA U TPUMEHEHHE.

30 | AmMMuak. @usndecKkre U XMMHUYECKHE CBOICTBA. § 24, c. 83,
[Tomy4yeHnue u mpUuMeHECHHE. yop. 1,

TECTOBbIE
3aJIaHus.

31 | I[Ipaktuueckas pabora 5 o teme: «llomydenue §25,c.87,
aMMMaKa ¥ U3y4EeHUE €ro CBOUCTBY». Th COCTaB.




OTHYCT. O

pakT. pao.
32 | Coau aMMOHHUSA. § 26, c. 89,
ynp. 5,
TECTOBBIC
3aJIaHus.

33 | A3oTHass KHCIOTA. § 27, ¢c.92,

yop. 4(6), 6,
TECTOBBIE
3aJIaHus
34 | CBoiicTBa KOHIIEHTPHUPOBAHHOMN a30THOU KUCIIOTHI. § 28,¢.97,
yop. 2.

35 | Comu a30THON KHUCIOTHI. A30THBIE yIOOpEHUS § 28, c. 101,
ymp. 3.

36 | ®ocdop. Amnorponus pochopa. Croricta pocdopa. § 29, c.102,
ymp. 3,
TECTOBBIC
3aJIaHus.

37 | Okcun pochopa (V). DochopHas Kuciaora u €€ Cou. § 30, c. 106,
docdopHbie y1oOpeHusi. yrp. 3.

I'nasa 6. Yenepoo u kpemuuil.

38 | XapakTepucTuka yriepojia U KpeMHUs. AJUTOTPOIIHS §31,c. 111,
yriiepojia. ymp. 4.

39 | XumMuueckue cBOMCTBa yriepoja. AmacopOrms. §32,c. 115,

yop. 3,7,
TECTOBBIC
3aJIaHus.

40 | Okcup yriepona (11)- yrapusiii ras, cBolcTBa, §33,c. 118,
(U3HOTIOTHIECKOE TCUCTBUE HA OpPTaHU3M. yop. 2,

TECTOBBIC
3aJIaHMs.

41 | Okcunasl yrinepona(lV)- yriekucibiii ra3. YronbHas § 34 ,c. 121,
kuciaoTa u e€ conu. KpyroBopor yriepona B yop. 3, 8§
IpUpPOJIE. 35.ynp.7

42 | [Ipaktuueckas padota Ne 6 mo teme: «Ilomyuenue § 36, c. 130,
okcuna yriepona(IV) m m3ydeHwe ero CBOMCTB. COCTaB.
Pacno3naBanue kapOonatoB.» Th OTYET. O

MpakKT. pao.

43 | Kpemuuii u ero coenuneHus. Ctekio. [lemeHrT. § 37,c. 131,

ymp. 3,
TECTOBBIC
3aJIaHMs.

§ 38, yop. 5

44 | O0o01IeHNne U cUCTeMaTH3aIlus 3HaHUI 110 TeME [ToaroroBUTH
«Hewmeramiby» cad K




KOHTPOJIbHOU

pabote 1o
TeMe
«Hemertamnb»
45 | KontpospHas pabora 1o teMe «HemeTamib
I'nasa 7. Memanol.

46 | [TonoxxeHne METaUIOB B IEPHUOIMIECKON CHCTEME § 39, c. 138,
xumuueckux 3nemeHToB .M. Menaeneesa. ®uszuueckue | ynp. 4,
CBOWCTBA METAJIJIOB. TECTOBBIE

3a/IaHus;

47 | HaxoxJieHre METaUIOB B MPUPOJIE U 00IIHE CLIOCOObI § 40, c. 142,
WX TOJTYYEHUS. yrp. 3.

48 | XuMHUUYeCKHE CBOMCTBA METAIOB. Psig akTMBHOCTH §41,§42 c.
MetajuioB. CIUIaBBI. 144, yop. 3.

49 | lllemo4yHbIC METAJLIBI. §43 (mo c.

153), c. 151,
ymp. 1,
TECTOBbBIC
3aIaHus

50 | Okcuapl ¥ THIPOKCUIBI METOYHBIX METAJUIOB. § 43, c. 153,
[Ipumenenue. ymp.4

51 | lenouno3emensHbie MeTallIbl. Haxoxaenue B mpupone. | § 44, § 45, c.
Kanpumii u ero coe guHeHUSI. 156, ymop. 3,

TECTOBbIE
3a7aHus ymp.
4, TECTOBOE
3a/1aHue

52 | Amomunwnii. Haxoxnenue B mpupoje. CBoiicTBa § 46, c. 164,
aJTIOMUHMUSL. ymp.

ITecToBbIC
3aIaHus
53 | AMQOTEepHOCTh OKCHJIa U TUIPOKCHAA ATIOMHHHUS. § 47, c. 168,
yop. 4

54 | Kenezo. Haxoxnenue B mpupone. CBoMCTBa kele3a. §48,c. 171,
ymp. 2,
TECTOBbIE
3a/IaHusl.

55 | Coenqnuenus xenesa § 49, c.174,

ymp. 3,
TECTOBbBIC

3aaHus.




56

[IpakTuueckas pabota 7 mo teme: Pemenue
AKCIEPUMEHTANIbHBIX 3aJay 1o Teme "MeTaiibl U uX
coenunenus " . Th

§ 50c.177,
COCTaB.
OTYET. O
pakT. pao.

57

OO6o06mmaronuii ypok mo reme «MeTauib

[ToBTOpPHUTH
TEMY
«Metannb.
IloaroroButh
cl K
KOHTPOJIbHOMN
pabore.

58

KonTpoabnas padora Ne3 no teme «MeTtamibhy.

PA3JIEJI 3. Kpamkuit 0630p earxcuenuuiux
OP2AHUYECKUX 6eULECE.

I'naea 8. Ilepeonauanvruvie npeocmaegienusi 00
OP2AHUYECKUX 6eUleCéaXx.

59

OpFaHI/I‘-ICCKaH XUMUL.

§ 51, c. 178,

ymp. 6,
TECTOBBIC
3a1aHUs.

60

Yrnesogoposl. [IpenenbHbie (HACHIIIICHHBIE)
YTJIEBOJOPO/BI.

§52,c.181,
ymp. 1-6.
YYUTD,
IToaroToBUTH
YCTHBIE
COOOIIIEHUS O
MIPUMCHECHU U
MeTaHa, o
ero poJii B
MapHUKOBOM

ahdekre

61

HenpenenbHble (HEHACHILIEHHBIE) YTIEBOAOPOIbI

§ 53,c. 184,
yip. S

62

[Tomumepsl

§54,c.187,
ymp.3.

63

[TpousBoansie yriieBoaopoabl. COUpPTHL.

§ 55, c. 189,
yop. 2.

64

Kap6onossie kucnotsl. CroxHbie 3¢upsl. Kupsbl.

§ 56, c. 192,

ynp. 5,
TECTOBBIC
3aJaHUs.

65

YrineBobl.

§ 57. c. 196,
ynp.1-3

66

AMUHOKHUCIIOTHI. beku.

§ 58, c. 198,
yop. 1—5.




67

Oo6o0maromuii ypok no teme «Baxueimme
OpPTaHWYECKUE COCAMHCHHUSY.

MOJATOTOBUTHC
S K KOHTP.
pabote

68

Wrorosast kKoHTpoJIbHAS padoTa.
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