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IMNOACHUTEJIBHASA 3AIINCKA

ApantupoBaHHas pabodas MporpaMma MO XHMHUHU A OOy4Jarolmuxcs ¢
3a/Iep KKoN mcuxudeckoro pasputus (qanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIErO
oOpa3oBaHUs TMOATOTOBIEHAa Ha ocHoBe denepanbHOrO roCyIapCTBEHHOTO
o0pa30BaTeIbHOTO  CTaHAAapTa OCHOBHOTO o0miero oOpazoBanms ([Ipukas
Munnpocenienus Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
denepaabHONM aIanTUPOBAHHOM 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl sl OOy4aroUIuxcsi ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
(ITpuxa3z Munnpocsemienus Poccun ot 24 Hos6ps 2022 . Ne 1025), denepanbHoit
paboueli mporpaMMbl OCHOBHOTO 0011ero oOpa3oBaHHs MO Yy4€OHOMY IpeIMETy
«Xumus», @enepalibHON MPOrpaMMbl BOCIIUTAHUSA, C YYETOM PaCIpPEACIEHHBIX IO
KJlaccaM TPOBEpsieMbIX TpPeOOBaHWM K pe3yapTaram ocBoeHUst DenepanbHOM
aJanTUPOBAaHHON 00pa30BaTEIHLHON MpPOrpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
Ui OOyYaroluxcst € 3aJC€p’KKOM TNCUXHYECKOTO pa3BUTUA U 3AJIEMEHTOB
COJEP)KAaHMSI, MPEACTABICHHBIX B YHUBEPCAJIbHOM KOIU(DHUKATOpPE MO XUMUH,
Konuenmuu mnpenogaBaHus y4yeOHOro mnpeaMera «XuMHs» B 00pa30BaTeIbHBIX
opranuzauusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

[Iporpamma mo xumuM pa3paboTaHa C UEIbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTEIO B CO3aHUU paboyeil porpaMmsl 1o y4eOHOMY MpPEIMETY.

VYyeOupli mnpeaMer «XuUMHS» BXOAUT B MPEIMETHYIO  00JacTh
«EcTrecTBeHHOHay4YHbIE  IpPEAMETB». B cuUcTeMe  €CTECTBEHHOHAYyYHOTO
oOpa30oBaHUs XUMUS KaK YIEOHBINA MPEIMET 3aHMMAET BaXKHOE MECTO B IMO3HAHHUH
3aKOHOB TPUPOJBI, (HOPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHWM, HEOOXOAUMBIX JUIsi TIOBCEIHEBHOM >KM3HH, HAaBBIKOB
310pOBOro M 0Oe30macHOro AJisi 4YejJoBeKa M OKpyKawlled ero cpenbl oOpasza
YKU3HHM, & TAK)KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIbTYPBHI.

VYcnemHocTh M3y4eHUsT XHMMHHM CBsI3aHa C  OBJAJACHUEM XUMHUYECKUM
S3BIKOM, COOJIIOJIEHMEM TMpaBWyl Oe30MacHOM pabOThl TMpPHU  BHIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, OCO3HAHMEM MHOTOYMCIICEHHBIX CBSI3€M XUMHUH C
JPYTUMU IIPEIMETAMH IIKOJBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW M OpraHUYeCcKOM
xumuu. ['maBHOW wuzaeell mMporpaMmbl SBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OTIOPHBIX 3HAHUU IO XMMHH, BEIPAKEHHBIX B (hOPME, COOTBETCTBYIOIICH BO3pACTy
OOyJaroIINXCs U UX 0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca MPEICTaBIECHbl OCHOBOIOJATAIOIINE
XUMUYECKHE TEOPETUUECKUE 3HAHMS, BKIIFOUAIOIINE U3yYEHHE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHS, IPOTrHO3UPOBAHHUE CBOWCTB
BEILIECTB, MCCIECIOBAHUE 3AKOHOMEPHOCTENM XMMHMUYECKUX IPEBPAILCHUM U ITyTEH
YIPaBJIEHUSI MU B LIEJAX MTOJTYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTdeckyt0 OCHOBY HM3y4YE€HHUSI HEOPraHMYECKOM XHMHHU COCTaBISET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, llepuommnueckuii 3akoH J[[.MA. MenneneeBa c



KPaTKUMHU CBEICHHMSIMH O CTPOCHMM aToma, BHIAX XHMHYECKON CBA3H,
3aKOHOMEPHOCTSIX NIPOTEKAHUSI XUMUYECKUX PEaKLUH.

B wu3ydeHunm Kypca 3HauMTelIbHAasT POJb OTBOJAUTCS XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX padOT, OMHCAHMIO
pE3yJIbTaTOB YYEHHUECKOIO DJKCIEPUMEHTA, COOJIIOJICHUI0O HOPM U IpaBUiI
0e3omacHol paboThl B XUMHYECKOH J1abopaToOpum.

Peanuzanuss paHHOM mporpaMMbl B Ipolecce OOydeHUs MO3BOJIUT
oOyuatomumcsi ¢ 3P ycBOuTh KiIIOUEBbIE XUMUYECKHUE KOMIIETEHIIUU U TOHSITH
pOJIb M 3HAYEHUE XUMUU CPEIU APYTHX HAYK O MPUPOJIE.

N3ydenne XuMun croco0CcTByeT (POPMUPOBAHUIO Y O0YUAIOLTUXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIECHAY4YHBIX METOJIOB (HaONIOAEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHUIO IIPAKTUYECKOTO TPUMEHEHHUST HAYUYHBIX
3HAHUM, OCHOBAaHHOTO HAa MEXKXIPEAMETHBIX CBA3AX C npeaMeTamu « OKpyKarolnn
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u (GopMuUpyer
KOMIIETEHIIUM, HEOOXOOuMBbIe [UIsi TPOAODKEHHs 00pa3oBaHusi B 00JacTU
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuU CHocoOCTByeT pa3Butuio y oOyyatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHHUsA, (PYHKIIMOHAJIBHOW TPaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU aHAJIM3UPOBATh MH(POpPMALIMIO, IPEICTABICHHYIO B
pa3nuuHbiX (opmax. 3HAUUMOCTh TpeAMeTa JJs Pa3BUTUS  KUZHEHHOU
KoMmreTreHnu oOyvatromuxcss ¢ 3[IP  3akmioyaeTrcss B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAMMBIX JJig TOBCEIHEBHOM JKHU3HHW; HABBIKOB
3I0pOBOTO0 M 0O€30MacCHOro JUIsl YeJlOBeKa M OKpY)Kawllel ero cpeabl oOpasza
XKU3HU; (POPMUPOBAHUU IKOJIOTHUYECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaeT conepxaHue oOydeHHs MpeaIMeTy « XUMUS» C YIETOM
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I[IP. Omnagenue
y4E€OHBIM TPEaIMETOM «XHUMHUS» TPEACTABISAET ONPEIEICHHYI TPYIHOCTb IJIs
obyuarommxcst ¢ 3[IP. D10 cBSI3aHO C OCOOCHHOCTSMH  MBICIUTEILHON
JESTEIbHOCTH, TMEPUOJUYECKUMHU KOJIeOaHUSMU BHHMAHUSA, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCTbIO  OOINEero  3amaca  3HaHUM,  TMOHUKXEHHBIM
MI03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOT0O Pa3BUTHS.

JIJist ipeotoNieHnst TPYIHOCTEH B M3YYEHHH Y4eOHOTo mpeamera «XuMus
HeoOxonMMa amantanus o0beMa U XapakTepa ydeOHOro Marepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JJAHHOM KaTeropuud OOYYalolUXCs, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIIOIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHHE U3y4aeMOro MaTepuania.

[Ipu u3ydyeHHH XUMUU HEOOXOJMMO OCYIIECTBISATh B3aMMOJEHUCTBHE Ha
HOJIMCEHCOPHON OCHOBE.

Teopetnueckuii  maTepuan pEKOMEHIyeTCd HU3y4aTb B IIpOLECCE
IPaKTUYECKON JESITENbHOCTU. BO3MOMXHO BBIJIEJIEHUE OTIEIbHBIX YPOKOB Ha
peleHre 3a7ad B CBA3HM CO CIOKHOCTBIO aHaynu3a Tekcta oOydatommumucs ¢ 3I1P.
Oprannyeckoe €JUHCTBO TMPAKTUYECKOM M  MBICIUTENBHOW JE€ATEIbHOCTH
oOy4arolmuxcss Ha YpOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY



YCBOGHUIO OAa3MCHBIX XUMHUYECKHX 3HaHMM U ymeHuil. Oco0oe BHUMaHHE IMPHU
U3YYEHUU XUMHUH YIESETCS U3YUYEHUIO «CKBO3HBIX» MOHATUH U (HOpPMHPOBAHUIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3agaun 3ydeHust yaueOHOro npeamera « XUMHsD)

OOmue nenu HU3yyeHUs ydyeOHOro mnpeaMera «XUMHs» IPEACTaBICHbl B
®enepanpHoil paboyeil mporpamMme OCHOBHOro o0miero ooOpas3oBanusa. OHu
aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsI, HAINPABICHHOCTH OOy4YeHUS Ha pa3BUTHE H CAMOpPAa3BUTHUE
JUYHOCTH, (POPMHUPOBaHHE €€ MHTEIUIEKTa U 00IIel KyabTyphl. OO0yUueHre yMEHUIO
YUUTBHCSA M TPOAOJIKATh CBOE 00pa30BaHME CAMOCTOSITEILHO B HACTOSIIEE BpeMs
ABJIIETCS. OJHOW W3 BAKHEUIIMX (PYHKUMH Yy4eOHBIX NPEIMETOB, B TOM YHUCIE U
«XUMUN».

Jlist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JyIs HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBauMBalOIIMX OCHOBHYIO  00pa3oBaTEJIbHYI0  IPOrpaMmy,
JOMUHHUPYIOIEE 3HaYeHHE TPUOOPETAIOT TaKKE 1ENIU, KaK:

(opMUpOBAaHUE HUHTEIJIEKTYalbHO PpPa3BUTOM JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY,  CaMOCTOSITEJIbHOMY  TPUHATHUIO  pEHICHUH,  CIIOCOOHOM
alaliTUPOBATHCSI K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HHU;

HalpaBJIeHHOCTh O0yYEHUSI Ha CUCTEMaTHYECKOe MPHUOOIIEHUE yJyaluxcs K
CaMOCTOATEJIbHOM IO3HABATEIBHOW JEATEIBHOCTH, HAayYHBIM M IPaKTUYECKUM
MeTO/laM TO3HaHUS, (HOPMUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

obecrnieueHre yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0Yy4aroIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, TMO3HAHUS W CAMOMNO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), MMEIOIIMX YHUBEPCAJIBbHOE 3HAYEHUE ISt
pPa3IMYHBIX BUJOB JIESTEIBHOCTH;

(opmMupoBaHue yMEHHI OOBSICHATH U OLIEHUBATh SIBJICHUS OKPYXAIOLIETo
MUpPa Ha OCHOBAaHUU 3HAHUH U ONbITA, MOTYYCHHBIX PU U3YUYCHUH XUMUU;

GopmupoBanue y  oOyyaroUIMXcsi  T'yMaHUCTHYECKUX  OTHOILIEHUH,
NOHMMAaHUSl LEHHOCTHM XUMHUYECKUMX 3HAHUM [ BbIPAOOTKH SKOJOTHYECKHU
1enecooOpa3Horo MoBeNeHUsT B ObITY U TPYIOBOM JEATEIBHOCTH B IENAX
COXPAHEHMSI CBOETO 310POBBS U OKPYKAKOLIEH IPUPOTHOM CPELbI;

pa3BUTHE MOTHMBALIMU K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO HU
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHUS OOILEYEIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuis M HANPABICHHOCTH JajJbHEHIIEro
oOy4JeHwUsI.

Kypc HampaBieH Ha pelleHHe CIEAyIoMMUX 3a7ad, 00ecrneuynBarouux
peann3almio JIMYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIbHOCTHOIO TOAXOAOB K
oOyueHuto xumun oOyyatouxcss ¢ 3[IP Ha ypoBHE OCHOBHOro OOLIETO
oOpa3oBaHUS:

(dopMupOBaHrE TIEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHHUH O
BELIECTBAX, MX IMPEBpPALICHUSAX M MPAKTUYECKOM NPUMEHEHHH; OBJAJECHUE
MNOHSATUIHBIM aIIAPaTOM U CUMBOJIMYECKUM SI3BIKOM XUMUU;



OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKON HayKH Kak
o0lacTM  COBPEMEHHOTO  €CTECTBO3HAHMS,  XHUMHYECKUX  IPEBpaIlCHU
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHU KUBOW U
HEXUBOU NPUPOJIbI; YITyOJIeHHE MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMH  XHMHYECKOM  TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIN3UPOBATh U OOBEKTHBHO OLICHHWBATH XU3HEHHBIC CUTYallMH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMH O€30I1acCHOr0 OOpallleHHsl ¢ BEUIECTBAMM, UCIOJIb3YEMbIMU B
MOBCEAHEBHOM JKU3HU; YMCHHEM aHAIM3UPOBaTh M IUIAHUPOBATH SKOJOTHUECKHU
Oe30IacHoe MOBEICHNE B LENSIX COXPAaHEHUS 37I0POBBs U OKPYKAIOIICH Cpeibl;

dbopMupoBaHME YMEHHWW  yCTAaHABIMBATH CBA3M  MEXIYy  pEaTbHO
HAOIFOJAEMBIMH  XUMHUYECCKUMH SBJICHUSMH W TIPOIECCAMH, TPOUCXOMAINIAMUA B
MUKPOMHUPE, OOBSICHATh MPUYMHBI MHOTOOOpa3uWs BEMIECTB, 3aBUCHUMOCTHh WX
CBOWCTB OT COCTaBa W CTPOCHUS, a TAK)KE 3aBHCHMOCTh TMPUMCHCHHS BEIIECTB OT
UX CBOMCTB;

NpUOOpPETeHHE OIMbITa MCIOIB30BAHUS PA3IUYHBIX METOJOB H3YUYEHUS
BEIIECTB, HAOIONEHUS 3a MX MPEBPAIICHUSIMHU MPU MPOBEACHUH HECIOXKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C MCIOJIB30BaHUEM JTAOOPATOPHOTO 000PYIOBaHUS U
puodOpOB;

dbopMUpoBaHUE MPEACTABICHUN 0 3HAYCHUN XUMUYECKON HAYKH U PEUICHUHU
COBPEMEHHBIX JKOJOTHYECKHX TMpoOieM, B TOM 4YHCJIE B TMPEAOTBpAIICHUH
TEXHOTCHHBIX M IKOJIOTHICCKHUX KaTacTpod.

OcobGenHocTH 0TOOPA U aJaNITALMU Y4eOHOI0 MaTEepHAaJIa 110 XUMHMHU

OOyuenue ydyeOHOMY TIpeaMeTy «XUMHS» HEOOXOAUMO CTPOUTH Ha
CO3JaHUHM ONTHUMAIBHBIX YCJIOBHHA IS YCBOCHHS IPOTPAMMHOTO Marepuaja
oOyuatromumucs ¢ 3IIP. Bonbiioe BHUMaHHUE IOKHO OBITH YIEIEHO OTOOpY
y4eOHOTO MaTepuajia B COOTBETCTBHHM C TMPUHIUIIOM JOCTYIHOCTH TIpH
COXpaHeHUH o0I1Iero 6a30Boro ypoBHsA. OH JOKEH MO COACPKAHUIO U 00BEMY
OBITh aanTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P B cooTBeTcTBHM ¢ MX 0COOBIMHU
oOpa3oBaTenbHBIMHU MOTpeOHOCTIMU. ClieryeT 00JIerYuTh OBIAJCHUE MAaTEPHATIOM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM e€ro  AETambHOTO  OOBSICHEHUS C
CUCTEMAaTHYECKUM IMOBTOPOM, MHOT'OKPATHOW TPEHUPOBKON B IPUMEHEHUH 3HAHUU
C HCIOJIb30BaHUEM TMPHUEMOB AJITOPUTMHU3AIMKN W BU3YAIBHBIX OMOpP, OOyUCHHUS
CTPYKTYPUPOBAHHIO MaTEpHaIa.

bonpmioe 3HaueHue s TOJHOLIEHHOTO YCBOCHHSI y4eOHOTO Marepuaia
UMEEeT OIopa Ha MEKITPEAMETHBIC CBSI3H BOIPOCOB, M3y4aeMbIX B JAHHOM KypCe, C
TaKUMH y4eOHBIMH TpenMeramu Kak «['eorpadus», «Dusukay, «buomorusy.
[To3BoJsisT paccMaTpuBaTh OJWH W TOT K€ y4EOHBIM MaTepHall ¢ Pa3HBIX TOYCK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITIOCOOCTBYIOT €0 JIyYIllIEMYy OCMBICIEHUIO, OoJiee
MPOYHOMY 3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

[Ipy moAroToBKE K ypOKaM YYHUTENb JOJDKEH IMPEIyCMOTPEThH
dbopmupoBaHre y 00yUYalOMUXCs YMEHUN aHAIM3UPOBaTh, CPAaBHUBATh, 0000IIATH
W3y4aeMblii MarTepuaj, IUIAHUPOBATh NPEICTOSIIYI0 paboTy, OCYIIECTBISATh



CaMOKOHTPOJb. Heo0XoauMo MOCTOSHHO CIEAUTh 3a MPaBUIBLHOCTHIO PEUYEBOTO
odopmIiieHus BhICKa3biBaHUM oOyuarommuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSAMM TIOBEACHHS U JEATEIHLHOCTH, OOYUYaIOIIMXCS C
3IIP (pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTh) HEOOXOAUM  CTPOKAUIIUI
KOHTPOJIb COONIOJIEHUSI MpaBHJI TEXHUKU OE€30MAaCHOCTU TMpU MPOBEICHUU
Ja00paTOPHBIX pabOT B XMMHUYECKOM KaOWHETE.

IIpumepnubie BU/IBI aesATeJIbHOCTH 00y4aromuxcs c 311P,
o0yc/I0BJIeHHbIe  0COOBIMM  00pa3oBaTeIbHBIMH  INOTPEOHOCTSIMM U
o0ecreyuBalOIMe OCMBICJICHHOE OCBOCHHE COJAEpP:KAHMH O00pPa30BaHUA 110
npeaMery «XumMus»

Conepxanue BUAOB JiesITeNbHOCTH oOy4datomuxcsa ¢ 3I1P Ha ypokax xumuu
OMpeeNsieTcss HMX O0COoObIMH 00pa3oBaTeNbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnosbdyeMbix B @OII OO0 obmux s Bcex 0O0ydaronIuxcsi BUJIOB
JESATEILHOCTH CIIEYEeT YCUIIUTh BUJIBI JCSATEIBHOCTH, CIEU(PUIHbBIC ISl JaHHOU
KaTeropuu  0oOydaroIuxcsi, [Uisi  00eCleYeHHs] OCMBICIEHHOIO  OCBOEHUS
colepkaHusi oOpa3oBaHMs MO NPEIMETY: YCHIEHHUE MpPeIMETHO-IIPaKTUYECKON
JEATEIbHOCTH C AaKTUBHM3alMEHd CEHCOPHBIX CHUCTEM; 4YEPEIOBAaHHWE BHJIOB
JEATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3jJU4YHbICE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
Marepuajia ¢ OMOpOM Ha alrOpuUTM; «IOIIATOBOCTH» B H3YyUYECHUM MaTepuaia;
WCITIOJIb30BAHUE JIOTIOJIHUTEIILHON BU3YaJIbHOM OMOpPHI (IJIaHBI, 00pasilbl, CXEMBI,
mabyIoHbl, onopHble Tadnuibl). [ns pazsutus y oOydaromumxcs ¢ 3IIP ymenus
nenatb  BBIBOJBI, (OPMUpOBaHUS TPAMOTHOTO PEYEBOIO  BBICKA3bIBAHUS
HE0OXO0AMMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiume. Ocoboe BHUMAaHKE CIEAyEeT
yAEIUTh 00YUYEHUIO CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBIIEHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMIl, COCTaBJICHUE KiIacCU(PUKaUKU ¢
0003HAaYEHHBIMU OCHOBAHMSIMU JUIsl KJacCM(UKAMUM W  HANOJHEHHE UX
pUMepaMH U JIp.

[IpumepHass TeMatnueckas U TEPMHUHOJIOTUYECKAsT JIEKCUKA COOTBETCTBYET
OOIT O0O0.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SIBISIOTCS IPUEMBI PaOOTHI C
JEKCUYECKMM MaTepuajoM 1o mnpeamery. llpoBoautcs cneuumanbHas pabota mo
BBEJICHUIO B aKTHUBHBIN CIIOBaph 00YYarOMIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydyaemble TEepMUHBI BBOJATCS Ha IMOJMCEHCOPHOW OCHOBE, 0O0s3aTeNbHa
BU3yallbHAs TMOJJICPXKKA, aJTOPUTMBI PaOdOTHI C ONpPEIAEICHUEM, OMOPHBIE CXEMbI
JUTSL aKTyalli3aliid TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0OmIero oOpa3oBaHusi y4eOHbIH mpeaMer «XUMUs»
BXOJIUT B MpPEIMETHYIO0 00y1acTh «EcTecTBEeHHOHAyuUHbIE MPEAMETbI» U SIBISETCA
00s13aTeTbHBIM TSI U3YUCHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3ydyeHue oTBeieHo 136 yueOHBIX 4acoB — 1o 2 4 B
HEJENI0 B 8 U 9 Kjaccax COOTBETCTBEHHO.



Conepxxanve ydeOHOro nmnpeaMmera «XuMUsS», MPEACTaBICHHOE B
aJanTUpOBaHHOM pabouel nporpamme, cootBeTcTBYyeT DI'OC OO0, pazpadboraHo
c yuerom @enepanbHOW OCHOBHON 00pa3oBaTelIbHONM MPOTPaMMbI OCHOBHOTO
oOmero oOpa3oBaHus 1O Yy4yeOHOMY TIpeaMeTy «XHUMHS», COOTBETCTBYET
denepasibHOM  aTaliTUPOBAHHOM  OCHOBHOM  00Opa3oBaTebHOM  Mporpamme
OCHOBHOI'O OOWIEro 00pa3oBaHUs OOYYAIOIIUXCS C 3aJEPKKOM TMCUXUYECKOTO
pa3BUTHSL.



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajneHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3I0KEHHUsI, 3aMEIEeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWIIALUA, XpoMarorpadus, IpOBEICHHE OYUCTKH TOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3ieMeHT U mpocToe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm MeraimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COACPKaHUs KHUCIOPOAa B BO3yX€E, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOUN
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJH, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [lonsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUsI pajJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJNEKTPUUYECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPHUOJIOB, Kalus, KalblUusi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMAYECKUX PEaKIUid MO pa3IudHbIM MpHU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpOCTHM XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsA peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOUMALMU KHCIOT, IIEJI0YEd H COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOJAa HA OPraHW3M 4YeJiOBEKa. BakHeulme XJIOpuUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCIOT U cruenuduyeckne). XHUMHYECKUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COECIMHEHHSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJIyueHHe, (pU3nyecKkue U XUMUYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/JyXa, IMOYBBI W BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, IJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B JKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemuueBoir kucinore. CHUIMKAThl, X UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3lamMu XJOpPUAOB (TaJOreHUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEHUH MeTauoB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHnue B llepuognueckon cucremMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHeHHUs KalblUs (OKCHUI, THIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHUIACOMATEPUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaesibHas AOIMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamusi MeXIpeIMETHBIX CBSI3eW NMpU H3y4YEeHUHM XUMUU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOTIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yJNbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO OOIIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTHIMU B
oOIIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMKI 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUN W
pacIIMpEHUE OIbITA ICSITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJbTYpHOMY,
MCTOPUYECKOMY M HAy4YHOMY HACJIEOWI0, MOHUMAaHUS 3HAYEHUS XUMHYECKOU
HAayKl B >KU3HM COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTHU BJIAJIETh JOCTOBEPHOMU
uHpopmariet O TEpPeAOBBIX JOCTIKCHUSX M OTKPBITUSAX MHUPOBOM U
OTCUYECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskJJaHCKOTO BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpMax W MpaBUJaX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHUNA O BEIIECTBE U XMMHYECKON pPEaKIINH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIIOLIMX
OCHOBY JIJIi TIOHMMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIX MOTHUBOB, HAITPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIX 7151 OOBSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SBJICHUN;

MO3HABATENbHON, WH(OPMAIMOHHOW M YUTATEIbCKOW KYJIbTYpbl, B TOM
YHCJIE HABBIKOB CAMOCTOSITENIbHOW pabOThl ¢ Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,



UHTEpeca K OOy4YeHUIO W MO3HAHUIO, JIOOO03HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  €camMoO00pa3oBaHUIO, TMPOEKTHOM M  HCCIEAOBATEIIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPHI 3I0POBBS:

OCO3HAaHMSI LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUU U
HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOMs, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy1OBOTO BOCIIUTAHMUS:

MHTEpeca K MPAKTUYECKOMY H3Yy4YEHUIO mpodeccuid U Tpylda pa3iu4HOIO
poJia, yBaXX€HUE K TPYAY U pe3ysibTaTaM TPYAOBOU EATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHMsS MPEIMETHBIX 3HAHUI IO XUMHHM, OCO3HAHHOTO BBIOOpA
WHIUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) PKOJIOTUYECKOTO BOCTIUTAHUSI:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOIICHMSI K MPHUPOJAE KaK HCTOUYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUS LIEHHOCTU 3/I0POBOIO U
O0e3onacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHUSl LIEHHOCTU COOJIOJICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJIyYaeMble PU U3YYEHUH XUMHH, IJIs
pELICHUsT 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM CPENOM, IMOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX peIIeHUs MOCPEACTBOM METOI0OB XUMUU;

AKOJIOTMYECKOTO  MBIIUICHHS, YMEHHUS  PYKOBOJACTBOBATHCS WM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATILHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaTbl OCBOECHUSI 00pa30BaTENbHON MPOrpaMMBbI 110
XUMHH OTPAXKAIOT OBJAJECHUE YHUBEPCAIBHBIMU [TO3HABATEIbHBIMU JICVCTBUSIMU, B
TOM YHCJIE:

1) 6a30BbIC JIOTUYECKUE JICHCTBUSL:

BBISABJISTH IIPUYUHBI U CJIEICTBUSA IMPOCTHIX XUMHUYECKUX SBJICHUM;

OCYIIECTBIISITh CPAaBHEHHE, KIACCH(PUKAIUIO XUMHUYECKUX BEIIECTB IIO
3aIaHHBIM OCHOBAHUSAM U KPUTEPHUSM IS YKA3aHHBIX JIOTHYECKUX OINEpaLni;

CTPOUTH JIOTMYECKOE CYXKICHHE IIOCJIE IIPEIBAPUTEIILHOIO AHAJIN3A,
BKJIIOYAIOIIEE YCTAHOBJIIEHUE TPUYMHHO-CIIEICTBEHHBIX CBA3EH

CO3/1aBaTh, MPUMEHSTh U MPEoOPa30BbIBATh 3HAKU M CHUMBOJIbI, MOJEIU U



CXEMBI JUIsl pelieHrs YIeOHBIX U MO3HABATEIBHBIX 3a/1a4 C TTIOMOIIBIO MEeIarora;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XUMHUYECKHUX TIPOLECCOB U HX
MOCJIE/ICTBUS;

2) 0a30BbIC UCCIICIOBATCIBLCKUE ICHCTBHS:

C TIOMOUIBI0 TMearora NPOBOJUTh XUMHYECKUN OMBIT, HECIOXKHBIM
HKCIIEPUMEHT, JJIsI YCTAHOBJIEHUSI OCOOEHHOCTEH OO0BEKTa HU3y4yeHUs, MPUUHMHHO-
CJIEJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;

C TMOMOIIIBIO TIEJIarora WM CaMOCTOSATENIBHO (GOPMYyIUPOBATH 0000IEHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEACHHOTO HAOIIOICHUS, OTIBITA;

3) pabota ¢ nH(popMaLHEH:

BBISBIIATh JCPUIIUTH HMHPOPMAIMH, TAHHBIX, HEOOXOIUMBIX IS
pEIICHUS TOCTABICHHOW 3a]1a4H;

peoOpa3oBbIBaTh MHPOPMAITUIO U3 OJHOTO BUIA B JIpyrou (Tabiuily B
TEKCT U TIp.);

UCKAaTh WU OTOMpaTh MHPOPMALUIO WIM JAaHHBIE U3 HCTOYHUKOB C
y4eTOM MPEIIOKEHHON yueOHOM 3a/1a4uM U 3aIaHHBIX KPUTEPUEB.

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU KOMMYHUKAaTUBHBIMHU
JEUCTBUSMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B Tpymie (OMpenessTh OO0IIue
L€, PaCIpeNeATh POJIU, 10IrOBAPUBATHCS APYT C APYTOM H T. 1.).

C IIOMOWIBI0 MeAarora WM CaMOCTOSATENIBHO COCTaBIISITh YCTHBIE U
MUCbMEHHBIE TEKCThl C WCMOJIb30BAHUEM WIUIIOCTPATUBHBIX MATEPUATIOB I
BBICTYIUICHUS TEPE]l ayAUTOPUEIH;

OpraHU30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO NIESITEIIBHOCTh C
YUYUTEIEM W CBEPCTHUKAMU; pabOTaTh MHAMBUIYAJIbHO W B TpyMIeE: HAXOIUTh
oOIee pelnieHue W pasperniaTh KOHQJIMKTH Ha OCHOBE COTJIACOBAHUS TMO3UIUN U
ydeTa UHTepecoB; (hOpMYIMPOBATh, APTYMEHTUPOBATh U OTCTAWBATh CBO€ MHECHHE;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMHA MPOMYKT, MPUHUMATH H
pa3ieniaTh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
nepes1 rpynmiomu.

OBnajzieHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYIISITUBHBIMU JICHCTBUSMU:

oOHapykuBaTh ¥ (OPMYIHPOBATH y4eOHYIO MPOOJIEMy, OMPEACNATh Ieb
y4eOHOM eI TENHHOCTH;

BJIaJIETh OCHOBAaMHM CaMOKOHTPOJISI, CAMOOLECHKH, NPUHATHUS PEIICHUA U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOW U  TO3HABATEILHOMN
JIESITETbHOCTH;

COOTHOCHUTb CBOU JEUCTBUS C INIAHUPYEMBIMHU PE3YyJIbTATAMU, OCYILECTBIISITh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE JOCTHKEHUS PE3YyJIbTaTa, ONPEAECIIATh
cocoObl NEWCTBUH B paMKax TMPEATOKEHHBIX YCIOBHM U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU AEHUCTBUSA B COOTBETCTBUM C U3MEHSIOLIECHCA CUTyallue;

J1laBaTh JICKBAaTHYIO OLIEHKY CUTYallMU U MIPEJIaraTh IUIAH €€ N3MECHEHUS;

NPEABUNIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TIpU PEIIEHUU



y4eOHOH 3a71a4H;

MOHUMATh TPUYHMHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TPEOYEMBbIN pe3ynbTaT
JIeATEIIbHOCTH, OIPECIATh MMO3UTHUBHBIE U3MEHEHUsI M HallpaBJIeHUs, TpeOyrolre
JadbHEHIIeH paboThI;

OCO3HaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX PE3YJIbTATOB IO OCBOEHUIO O0A3aTEIBHOIO
COJIepKaHMs, YCTAaHOBJIEHHOro AaHHOW DenepanpHOl paboyell MporpaMMon,
BBIICTISIIOT: HAy4YHBIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUH, crienu(uIecKue ams
yueOHOro mnpenMera «XUMUS», BUIbl JAEATEIBHOCTU IO TMOJIYYEHUIO HOBOIO
3HaHUS, €r0 HHTEpPIpEeTalMH, MPeoOpa30BaHUI0 M MPUMEHEHHIO B Pa3IMUYHBIX
y4€OHBIX 1 HOBBIX CUTYaIUsIX:

IPEICTABICHUE O 3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUW IPUPOIBL,
NOHUMaHHE OOBEKTUBHOW 3HAYMMOCTHM OCHOB XMMMUYECKOH HAyKd Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIIOHEHTa OO0IIEN KyJbTypbl U MPaKTUUYECKOM
JeSATEIbHOCTH YEJIOBEKA B YCIOBHIX COBPEMEHHOIO O0IIECTBA; TIOHMMAaHUE MECTa
XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMH MOHATHUIHOrO amnmapara U CHUMBOJHMYECKOIO S3bIKa
XUMUU U1 COCTAaBJICHHMS (POPMyJ HEOPraHWYeCKHX BEUIECTB, YpaBHEHUU
XUMHUYECKUX PpEeaKIHil (C OMmopoid Ha aJrOpUTM Y4YeOHBIX ACWCTBUI); BIaJICHUE
ocHoBamMu xumuueckor HomeHknatypel (IUPAC u TpuBmanbHON) UM yMeHue
UCIIONIb30BaTh €€ Il pelleHus y4eOHO-TO3HABATENbHBIX 3a/ad C IOMOIIBIO
YUUTENsl; YMEHHUE MCIIONIb30BaTh MOJAENIU ISl OOBSICHEHHUS CTPOEHHUS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OITIOPO Ha ONPEIECIECHUS;

IOPEICTAaBIEHHE O CHCTEME XMMHYECKUX 3HAaHWUM M yMEHHUE C IIOMOIIBIO
yUUTENsl TNPUMEHSTh CHUCTEMY XUMHUYECKMX 3HAHUM JUId  YCTAHOBJICHHUS
B3aMMOCBSA3€H MEX/1y W3YYEHHBIM MATEPHAJIIOM U MPU MOITYYEHUH HOBBIX 3HAHUH,
a TaKKe B MPOIIECCe BHINOJHEHUS YUEOHBIX 3a/1aHuil U Tipu paboTe ¢ UICTOUHUKAMHU
XUMUYECKON MHPOPMALIMH, KOTOPAasi BKJIFOYAET:

BaKHEUIIINE XUMUYECKUE TTOHATHUS: XUMHUECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CIIO)KHOE BEILIECTBO, OAHOPOAHAS U HEOJAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAsE MAacCChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BbEeM, OKCH/I, KHCII0OTa, OCHOBAHUE, COJIb (CpeaHss),
XUMUYECKasg PEaKIus, PEaKIHH COCIMHEHMS, PEAKUUU pa3JIoKEeHUs, peakuuu
3aMEIICHUsI, pPEaKIMu OoOMeHa, TeryioBod dJ(PGEeKT peakiuu, 9SK30- U
SHAOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JOJS XUMHYECKOTO JIEMEHTA B
COEJIMHEHHWH, MaccoBasl J0Js U MPOLIEHTHAsI KOHLIEHTpalKs BELIECTBA B PACTBOPE,
AIpO aroma, SJIEKTPUYECKH CIIOM aToMa, aToMHas OpOMTalb, pajuyc aTroma,
BaJICHTHOCTb, CTENEHb OKUCJIEHUS, XUMUYECKasl CBSI3b, FIEKTPOOTPHULATEILHOCTD,
NOJISIPHAS U HETIOJISIPHAsI KOBAJIEHTHAS! CBS3b, HOHHAS CBSI3b, METAJUIMYECKAs CBA3b,
KpUCTaJUIMYECKasl pelieTka (aToMHasi, MOHHAs, METaUIMYecKas, MOJIEKYJIApHas),
WOH, KAaTHOH, AaHUOH, OJJEKTPOJIMT U HE DIIEKTPOJUT, OJIEKTPOIUTHYECKAs



JUCCOLMAIsA, PEAKIMM HOHHOrO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuy, OKHUCIUTEIb UM BOCCTAHOBUTEIb, OKHCIECHHE U BOCCTAHOBIICHHE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE PpEaKIUH,
CKOPOCTh XMUMHUYECKOW peakUuu, KaTalu3aTrop, MpPeAeibHO JOIyCTUMast
koHuentpanus (ITJK), koppo3usi MeTaioB, CIUIaBsbl;

OCHOBOINOJIATAIOIINE  3aKOHBI XMMHH: 3aKOH COXPAHEHUS  MAacCChl,
ITepuomnueckuin 3akoH /1. . MenaeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABorajipo;

TEOPUU XUMUH: ATOMHO-MOJICKYJISIpHASI TEOPUSI, TEOPUS FIECKTPOTUTHIECKON
JMCCOLMAIINK, a TaKXKe MPEACTABICHUS O HAyYHBIX METOAaxX IO3HaHUSA, B TOM
YHUCIe AKCIEPUMEHTATBHBIX U TEOPETUUECKUX METOAaX MCCIIEeI0BaHUs BEIIECTB U
M3YUYCHUS] XUMUYECKUX PEaKIUi;

MPEJICTABIICHUE O TNEPUOJUYECKOM 3aBHCUMOCTH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB (paJinyC aTroMa, 3JIEKTPOOTPUILIATETLHOCTh), MPOCTBIX W CIIOXKHBIX
BEIIIECTB OT IMOJIOKEHUs dJIeMeHTOB B I[lepmomuueckoit cucreme (B Majbix
NeproJiax M TJIABHBIX MOJTPYIIAX) U AJIEKTPOHHOTO CTPOCHHUS aToMa; yMEHHE
OOBSCHATH CBSI3b MOJIOKEHUS dJieMeHTa B [leproauyeckoit cucremMe ¢ 4YMCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
apa, OOIee YHUCIO  DJIEKTPOHOB),  pACIpEACIICHUEM  DJEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOJOB, KIS M KaJbLIHS;
KJIacCCUUIIMPOBATh XUMHUUYECKHE DJIEMEHThl C ONOpPOM Ha ONpeAcsICHUs
(bu3nyecKoro cmpicaa HUPPOBBIX JAHHBIX MEPUOANYECKON TaOIHIIBL;

YMEHHE KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTraHUYECKUE
BEILIECTBA U XMMUYECKHUE PEAKIIUUA C OMOPON Ha CXEMBI; OMPEACIISITh BaJCHTHOCTD
U CTEMEHb OKHUCJICHUS XMMUYECKHX DJIEMEHTOB, BUJI XUMUYECKOW CBSI3M U THII
KPUCTAUTMYECKON CTPYKTYpPhl B COEAMHEHUSIX, 3apsii MOHA, XapakTep cpelbl B
BOJHBIX PaCTBOPAX BEIIECTB (KUCJIOT, OCHOBaHMH ), OKHCIUTENb U BOCCTAHOBUTEIh
0 AJITOPUTMY YUEOHBIX JICUCTBUM;

YMEHHUE XapaKTepU30BaTh C OMOPOW Ha cxeMy (PU3MUecKHe U XUMHYECCKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, ammMas, KpeMHUH,
a3oT, pocdop, cepa, XJI0p, HATPUMA, KU, MATHAM, KaJIbIIMHI, ATFOMHUHUH, KEIE30)
U CIIOXKHBIX BEIIECTB, B TOM YHUCJIE HX BOJHBIX pacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI M TUApPOKcHAbl MeTtawioB |- [IA rpymnm,
amomunus, meau (1), nmuka, xenesa (Il u 1), okcuner yraepoma (Il u V),
kpemuus (1V), azora u docdopa (Il u V), cepwr (IV u VI), ceprucras, cepHasl,
a3oTucTas, azoTHas, (QocdopHas, yroiabHas, KpeMHHEBas KHUCJIOTa M HUX COJIN);
OMUCHIBATH C OMOPOM Ha TJIaH W KIIIOYEBBIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa U CTPOECHUS
MOCJIE TMPEABAPUTENIBHOTO aHAJIM3a MOJ PYKOBOJICTBOM I€Aarora, MpUMEHEHUE
BEILIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMUYECKHUX
MpEBpAIICHU B PAa3JIMYHBIX YCJIOBHUAX, BJIUSHHUE BEIIECTB M XHUMHYECKUX
MIPOLIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPELY;



YMEHHE COCTaBIISITH MO OOpa3ily, CXeMe, ajJrOpuTMy Y4eOHBIX IeWCTBUN
MOJIEKYJIIPHbIE U MOHHBIE YpaBHEHUsI peakuuid (B TOM YHUCJE peakiHil HOHHOTO
OOMEHAa W OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUN), WLIIOCTPUPYIOIUX
XMUMHUYECKHE CBOMCTBA M3YUCHHBIX KJIACCOB / PYII HEOPraHUYECKHUX BEIICCTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXKIy HUMH;

YMEHHUE BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAcCChI
BEII[ECTB, MAacCOBYIO JOJII0 XHUMHYECKOTO 3JEMEHTa B COCIMHEHHH, MAaCCOBYIO
JIOJIIO0 BEILIECTBA B PacTBOPE, KOJMUYECTBO BEIIECTBA M €r0 Maccy, 00bEM razoB ¢
ormopoii Ha oO0mme G(OPMYJIbl, YMEHHE MPOBOAWTH PACUYETHl IO YPaBHECHUSIM
XUMHYECKHX PEaKIM M HaXOIWUTh KOJIMYECTBO BEIIECTBa, O0BEM U Maccy
peareHToB WM MPOAYKTOB PEaKIMU C OMOPON Ha oOpasel], alrOpUTM Y4eOHBIX
JICHCTBUM;

BJIAJICHUE OCHOBHBIMU METOJAaMHU HAy4yHOrOo TMoO3HaHUs (HaAOMIOAEHUE,
U3MEpPEHHE, OSKCIEPUMEHT, MOJCIUPOBAHME) TMpPU M3YUYEHUU BEIIECTB U
XUMUYECKUX SIBJICHUM C OMOPOM Ha aJIropuTM YYeOHBIX JEHCTBUN; yMEHHUE
copMynupoBaTh MNpPoOJIEMy U MPEAJIOKUTh MYTH €€ PELIEHUs € MOMOIIbBIO
nejarora; 3HaHHE OCHOB 0e30macHOM paboThl C XMMHMYECKHMHU BEIIECTBAMH,
XMUMHYECKOH MOCY10i 1 1a00paTOpHBIM 000PYI0BaHUEM;

HAJIMYUE TPAKTHUYECKUX HABBIKOB IUJIAHUPOBAHHMS UM  OCYIIECTBICHUS
CIIEAYIOIMX XUMHUYECKHX OSKCIEPUMEHTOB TIOJl PYKOBOJCTBOM YUYHUTENS C
o0CyXIeHHEeM T1aHa paOOThl WJIM COCTABICHUEM TaOIUIIbI:

M3YyYEHHE U ONMCaHue (PU3NIECKUX CBOIMCTB BEIECTB;

03HAaKOMJICHUE C (U3HMUESCKUMHU M XUMUUYECKHUMHU SBJICHUSMU;

OTIBITHI, WJUTFOCTPHUPYIONTHE TPU3HAKH MPOTCKAHNS XUMHUYICCKUX PEAKITUH;

M3YyYEeHHE CIIOCOOOB pa3/IesieHnsl CMECeil;

MOJTy4eHHe KUCIOPO/Ia U U3y4eHHe er0 CBOMCTB;

MOJIy4Y€HHUE BOJOPO/Ia U U3yUEHUE €r0 CBOWCTB;

MOJyYeHHUE YIJIEKUCIIOTO ra3a U U3y4yeHUe ero CBOMCTB;

MOJTyYeHUE aMMHUaKa U U3YyYEHHUE €r0 CBONCTB;

MIPUTOTOBIICHUE  PACTBOPOB  C  ONPEAECICHHOW  MAacCOBOM  JIOJEH
pPacTBOPEHHOI'O BELIECTBA;

MCCJICIOBAHUE W OINHMCAHUE CBOMCTB HEOPTaHMYECKUX BEIECTB Pa3TMUHBIX
KJIACCOB;

OpUMEHEHUE UHAMKATOPOB (JJaKMyca, METUJIOpanka 1 peHondraienHa) s
OTIpe/IeTICHUS XapaKTepa CPeIbl B paCTBOPaX KUCIOT U MIETOYEH;

M3y4eHNE B3aMMOJCHCTBHSI KHUCJIOT C METaUlaMH, OKCHJAAMHU METaJlIOB,
PacTBOPMMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMH;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METalla JPYTUM U3 pacTBOpPaA COJIH;

uccienoBaHue aM(pOTEPHBIX CBONCTB TMAPOKCUIOB aTIOMUHUS U [IMHKA;

pElIeHHEe SKCIEPUMEHTAIBHBIX 3adady 1Mo TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHHIN;

pellIeHre SKCIEPUMEHTANBHBIX 3aJad MO0 TeMe «DIEeKTPOIUTHUECKAS



JTUCCOLIALIUS;

pElIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o Teme «BaxHelne HeMeTauIbl U
UX COETUHEHUS»;

pellIeHNe SKCIEPUMEHTANBHBIX 33Ja4 10 TeMe «BakHele MeTamisl U UX
COETUHEHMSD;

XUMHUYECKHUE OSKCIIEPUMEHTHI, WLIIOCTPUPYIOIINUE TPU3HAKU IPOTEKaHUS
peakuuii MFOHHOTO OOMEHa;

KAUeCTBEHHbIE PEAKIUU HA MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX MOHBIL:
xjopua-, opomua-, monua-, cynbdar-, pochar-, kapboHaT-, CHINKAT-aHHOHBI,
THJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MarHusl, KaJIbIUs, aTllOMUHHS, Kele3a (2+)
u xene3a (3+), menu (2+), HUHKa;

YMEHUE MPEJCTaBIATh pe3yJbTaThl AKCIEpUMEHTa B (OpME BBIBOJOB,
JTI0KA3aTeNIbCTB, FPAPUKOB U TAOJIUIL U BBISBISATH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJaJIcHUE TpaBujaMu  Oe3omacHoOro oOpalieHuss C  BELIeCTBaMH,
UCITIOJIB3yEMBIMH B TIOBCEHEBHOM )KM3HU, a TAK)KE ITPaBUIaMU NTOBEJACHUS B LIEISAX
cOepeXeHUs 370pPOBbsi M OKpPYXKaroIled NpUpPOJHOW cpenbl; MOHUMAaHHUE Bpena
(omacHOCTH) BO3JECMCTBHSI Ha >KUBBIE OpPraHU3MBbl OINPEJEICHHBIX BEIECTB, a
Tak)K€ CIOCOOOB YMEHBIIEHUS M TMPEAOTBPAILEHUS UX BPETHOTO BO3JEHCTBUS;
NOHMMAaHUE 3HaYEHUsI )KUPOB, OEJIKOB, YIJIEBOJOB JIJIsl OPraHU3Ma YEJIOBEKa;

BJIQJICHUE OCHOBAMH XHMHUYECKONM TIPaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE
NPaBUJIBHO HCIOJIb30BaTh HM3yUEHHBIE BeEIlleCTBA WM MaTepuaibl (B TOM YHCIIE,
MUHEpalbHble YIOOpEHUs, METAUIbl M CIUIaBbl, MPOAYKTHI MepepadOTKu
MPUPOAHBIX UCTOYHUKOB YTJI€BOAOPOJIOB (YIiisi, IPUPOAHOTO ra3a, He)TH) B OBITY,
CEJIbCKOM  XO34iCTBE, Ha MPOU3BOJCTBE; YMEHUE MPUBOJUTH MPUMEPHI
MPaBUIBHOTO MCIOJIb30BAHMS U3YUYEHHBIX BEIIECTB U MaTepUaJIOB;

YMEHUE YyCTAHABJIMBATh CBA3M MEXAY pEalbHO  HAOII0JaEMbIMU
XUMUYECKMUMH SBJICHUSMH M IPOLECCAMH, MPOUCXOJAIIMMU B MAaKpo- H
MUKPOMHpE,  OOBSCHATH  NPUYMHBI  MHOrOOOpa3usi  BEIIECTB;  yMEHHE
UHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX y4EOHBIX MPEAMETOB C
MOMOILBIO ME1arora;

npencraBieHue o cepax nmpodeccuoHaIbHONU NEATENbHOCTH, CBS3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJIOTMSIMM, OCHOBAHHBIMA Ha JOCTH)KEHHSX
XUMHYECKOM HayKH; HaJIM4YUE OIbITa pabOThl C PA3IWYHBIMU HCTOUYHUKAMU
uHpopMaluu 10O  XUMUU  (Hay4dHO-TIONYJIsIpHAs  JMTeparypa,  CJIOBapH,
CIIPABOYHUKH, UHTEPHET-PECYPCHI) C OMOPOM Ha aNrOPUTM: YMEHHE OOBEKTHUBHO
OLICHMBaTh MH(QOpPMALMIO O BEIIECTBAX, WX MPEBPALICHUSX U MPAKTHUYECKOM
PUMEHEHUU.

TpeboBaHMsI K NpEAMETHBIM pe3yJIbTaTaM OCBOEHUSl YYEOHOro IpeaMmeTa
«XHUMHS», paclpeiesIEHHbIE M0 rojlaM 00y4YeHus

Pe3ynbratel mo rogam GopMyIHpyrOTCs MO MPUHLIMITY J0OaBICHHUS HOBBIX
pE3yNbTATOB OT rojia K TOAY, YK€ Ha3BaHHbIE B MPEIbIIYLIMX Tofax NO3ULUH, KAK



MpaBuUjI0, JOCJIOBHO HC MMOBTOPAIOTCA, HO YUHHUTBIBAKOTCA (pGBYJ'IBTaTLI oucpcaHoro
roga 1o yMOJIYaHHUIO BKIIIOYAIOT PC3YIIbTATHI IIPCAbIAYIITNX JIeT).

8 K/IACC

pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKUX TMOHSITUN: aTOM, MOJIEKYJa,
XAMUYECKUU  3JIEMEHT, TMPOCTOE BEMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAHHE, COJIb, *AIEKTPOOTPULIATETLHOCTH™®, CTENICHb OKUCICHUS, XUMUYECKasl
peakius, KiaccupuKaiusa peakui: peakiiui COSUHEHUS, PEaKIMU Pa3IoKEeHUs,
peakiMy 3aMEeIlEeHUs, PEaKIu OOMEHAa, JK30- M JHJAOTEPMHUYECKUE PEaKIINH;
*TeroBor 3G(dEKT peakuuu™; sapo aToMa, JIEKTPOHHBIM CIIOM atoma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAS U HEMOJsSIpHAs
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MAacCOBas JOJIS
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSIThH ATU TIOHSTHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

HCTIOJB30BaTh XUMHUUECKYH0 CUMBOJIMKY JUIsl COCTaBJIeHUsI (hOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIMM, 3JIEKTPOHHOTO OanaHca;

OTpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX;
CTENIEHb OKHCIICHHUS DJJIEMEHTOB B OWHApHBIX COCJUHEHUSX C OINOpod Ha
ONpENIeNICHNs, B TOM YHUCII€ CTPYKTYPUPOBAHHBIE; MPUHAIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIACCy COCIMHEHMH 1o (opmynaM; BUJ XUMHYECKOU CBS3H
(koBaJIeHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSX;

UMETh MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOIIBIO
YUUTENS] TPUMEHSITh CHUCTEMY XUMHUYECKUX 3HAHUM, JI1 YCTaHOBJICHUS
B3aMMOCBSI3M MEXy U3YYEHHBIM MaTEPUAJIOM U TPH MOJYyYCHUH HOBBIX 3HAHUH, a
TaKke Npu paboTe ¢ UCTOUHUKAMU XUMHUUYecKol mHpopMmanuu. OpUueHTUPOBATHCS
B TIOHATHSX M OINEpPUpPOBATH HMMH Ha 0a30BOM YpOBHE, MPUMEHSTh IIpU
BBITIOJTHEHUN YYEOHBIX 3aJaHU M PEIICHUH PACUCTHBIX 3ajJa4 C ONOpoM Ha
QITOPUTM y4EOHBIX JIEMCTBUN M3YUYCHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHCHHS
Maccel, [lepuoanaeckuii 3akon J[.M. MenneneeBa, *3akoH OCTOSIHCTBA cocTaBa™,
3aKOH ABOTapo; aTOMHO-MOJICKyJisipHas Teopusi. COOTHOCUTH O0O3HAYEHUS,
KOTOpbie uMeroTcs B Tabmuie «llepuogndeckas cucteMa XUMUYECKUX DJIEMEHTOB
. N. MeHnngeneeBa» ¢ UYHWCIOBBIMH XAPAKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUUYECKUX D3JIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO BJIEKTPOHOB U
pacrpeielIeHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHYECKHE DIIEMEHTHI; HEOPTaHMYECKHE BEIECTBA,;
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIUU BEILECTB, IO
TerioBoMy 3¢G(dexTy, M0 M3MEHEHHMIO CTENEHU OKHUCICHHS XHUMHUYECKHX
AJIEMEHTOB) C OMOPOM HA CXEMBI;



XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TOATBEpKIasi OMNHCAaHUE MPUMEpPAMU MOJEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMMA C ONIOPOIl HA CXEMBI;

IPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX COCTaBa U
CTPOEHUS; BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX IMPEBpALICHUN B Pa3IM4HbIX
YCIIOBUSIX TIOCJIE MPEABAPUTEIBHOIO 0OCYKIEHUS C TIEAaroroM;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJI0 XHMHYECKOrO 3JIEMEHTa Mo (HOpMyse COECTUHEHHS; MaCcCOBYIO
JIOJII0 BEIIECTBa B PacTBOPE; MPOBOAUTH PAaCUEThl MO YPABHEHHIO XUMHUYECKOU
PEaKIUU C ONIOPOU Ha alNTOPUTM;

MIPUMEHSATH OCHOBHBIC OTEPAIlMi MBICIUTEIBLHON NEITEIbHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHUEe, CUCTeMaTh3alus, KiacCU(UKaIUs, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi; €CTECTBEHHO-HAYyYHbIE METObl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT *(pealbHbld W MBICICHHBIN)* TO0J
PYKOBOJICTBOM I1€/1arora;

CJIeIOBaTh MpaBUiIaM IMOJIb30BaHUSI XUMUYECKOHN MOCYA0U U J1aOOpaTOPHBIM
o0opyZI0BaHUEM, a TaK)KE MpaBUIIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA 110 BBINOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IIO
MOJIYYCHUIO W COOMpAHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BCIIIECTBA;, IUIAHUPOBATh W TMPOBOAWTh XUMHUYECKHE OKCIIEPUMEHTHI  I10
paclo3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCIOT C TOMOIIBI0 HHIWKATOPOB
(Jtakmyc, peHondTanenH, METHIOPAHK U JAP.), MOATBEPKIAONINX KaueCTBEHHbBIN
COCTaB HEOPTaHWYECKUX BEIICCTB (KAYECTBCHHBIE PEAKIIMM Ha WOHBI) IIOJ
PYKOBOJICTBOM T€Aarora.

9 K/IACC

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHYCCKHUX TOHATHH: XWMHYECKHHA
DJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CIOKHOE
BCIIIECTBO, BaJICHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTh, CTCIICHb  OKHCJICHUS,
XUMUYECKas PeaKIusi, XUMUYEeCKas CBs3b, *TEIIOBOW A(D(HEKT peakiuu, MOib*,
MOJISIPHBIN 00BEM, PacTBOP; DIAEKTPOJIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JTUCCOIMAITNS, pEaKIuu HMOHHOTO OOMEHa, KaTajau3arop, *XUMHYECKOe
paBHOBecue, oOOpaTUMble ¥  HEOOpaTHUMbIE  peaKIuu™®,  OKUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIC PEAKIMH, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCJICHUE U
BOCCTaHOBJICHHE, AJUIOTPOIHUs, aM(OTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJEHTHAS,
WOHHAS, METAUIMYECKas), KPHUCTAIUIMYECKas PemeéTKa, *KOppo3us METauioB,
CIUIaBBI; CKOPOCTh XUMHUYECKOM peakuu™®, mpeneabHO JOMyCTHMAasi KOHIICHTPAIIHsI
(ITIK) BemecTBa;

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TOHATHH (cM. 1. 1) 1
NPUMEHSATH 3TH MOHSATHUS TIPY ONMMCAHUH BEIIECTB U UX MPEBPAICHU;



MCIIOJIH30BaTh 3HAKU M CUMBOJIBI JUTsl (PUKCAIMK PE3yJIbTaTOB HAOJIOICHHUM,
cocTaBieHHUs] (OpMyNT BEIICCTB W YPaBHCHHMHA XUMHUYECKUX DPEAKIMH, 3arucH
JaHHBIX  ycloBUH 3amad. lcmomb3oBaTh  0003HA4YCHHS, UMEIONIUECS B
[leproamueckoit cuctemMe U TaOIHIle paCTBOPUMOCTH KHUCIIOT, OCHOBAHHA M COJICH
B BOJIC JUIS BBITIOJTHEHUS 3aTaHUN.

OTIPEIETIATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKUX DJICMEHTOB B
COCTMHCHHSIX PAa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIACCYy  COCOMHEHUW C ONOpOM HAa  ONpPEAENEHHs, B TOM  YHCIE
CTPYKTYPHPOBaHHbBIC; BHUABl XHMHYECKOW CBS3W (KOBAJICHTHAs, WOHHA,
MeTaJUTMIecKasi) B HEOPTAaHMYECKUX COCIMHCHUSX; 3apsj MOHA MO0 XUMHUYECKOMN
dbopmyse; xapakTep CpeIbl B BOJHBIX pPAacTBOpax KHCIOT W MIENOYeH, *Twm
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIeCTBA™;

packpeiBath cmbicn I[lepmogmueckoro 3akona J[.M. MenaeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHUE: *OIMUCHIBATh U XapaKTEPU30BaTh™* TAOIUUHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)», mansie u
OOJbIIME TEPUOJbI; *COOTHOCHUTH* O0003HAYEHMs, KOTOpbIE HMEIOTCA B
MEePUOJIMYECKON TaONHIE, C YUCIOBBIMU XAapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsj sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacnpeneieHue HUX 1O  DJEKTPOHHBIM  CJIOAM);  *OOBSICHATH®  0oOIIHe
3aKOHOMEPHOCTH B U3MECHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCTUHEHUN
B TIpeaesiax MallbIX TEPHOJIO0B M TJIABHBIX MOJATPYIT C YYETOM CTPOCHHS WX
aTOMOB;

KJIacCU(PUITMPOBATh XUMHUYECKHE DJIEMCHTHI; HEOPTaHMUYECKHE BEIECTBA;
XUMUYECKHE Peakinu (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TEeIJIOBOMY J(QeKTy, MO0 U3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB) C OTIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHenuPUUIeCKue XHUMHUYECKHE
CBOMCTBA BEINECTB PA3JMYHBIX KJIACCOB, TOJTBEPXIas OMHCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX ¥ MOHHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHI C
OIIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS JICKTPOJIMTUYECKOMN AUCCOIUAIINU KUCIIOT, IIeT0ueh
W COJICH; TONHBIE WM COKpPAIIEHHBIE YpaBHEHUS pEaKIMii HWOHHOTrO OOMEHa;
YpaBHCHUS PEaKIHi, TMOITBEPKITAONINX CYIISCTBOBAHUE TCHETUYSCKOW CBS3U
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEAICTBOM COCTaBIICHHS SJIEKTPOHHOTO OaiaHca dTUX PEaKIIHii;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH MOCIE MPEABAPUTEIHHOTO
00CYXXJICHHUSI C TIeIarOToM;

BBIYHCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJI0 XHMHYECKOrO 3JIeMEHTa Mo (OpMyse COETUHEHHS; MacCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHCHHIO XWMHUYECKOU



pPEaKLHU C OITIOPOM HA AIITOPUTM;

CJIe0BaTh IIpaBUJiaM TOJIb30BaHUS XMMHUYECKOM MOCYA0M U Ja00paTOpHBIM
o0opyloBaHUEM, a TaKXKe MpaBUjiaM OOpaIlleHHs ¢ BENIECTBAaMU B COOTBETCTBUHM C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U yIIEKUCIIOro Tra3a);

MPOBOJUTH PEAKIIUM, TTOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIUYHBIX
BEILIECTB: PACMO3HABaTh OINBITHBIM MYTEM XJIOpUJI- OPOMMJI-, HOM]I-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MIPUMEHSTh OCHOBHBIE OTEpalliy MBICIUTEILHON JIEATEIIbHOCTH — aHaJu3 U
CHUHTE3, CpaBHEHHUE, OOOOIICHUE, CHUCTEeMaTH3allhi0, BBISBICHUE MNPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M — IJI1 M3yYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINA;
CCTCCTBEHHO-HAyYHbIE  METOJIbI  TO3HAHWUS —  HAOMIOJCHHWE, H3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
INa6puensn O.C., CnankoB C.A. Xumus. 8-9 knacchel. [Ipumepnsie padbouune
nporpammbl K yueouuky O. C. I'abpuensna u ap. bazoBblil ypoBeHb.

"n

AximonepHoe o6miectBo "UznarensctBo "lIpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

bubmuotexa L{OK https://myschool.edu.ru/

Enunas komnekuus [{OP: [IpeamerHas KOMIEKIUS « XAMUSDY
http://him.1september.ru

EcrecTBeHHO-Hay4HbIE dKCIEpUMEHTHI: XuMusl. Komutekuusa Poccuiickoro
o0rmieobpasoBarepHOro moprana http://school-

collection.edu.ru/collection/chemistry



I[I/ICTaHL[I/IOHHaH oJIMMIInajga 110 XuMHuH: TCHCKOMMYHHK&HHOHHBIﬁ

oOpa3oBartenbHbII TpoekT http://www.chemistry.ru



