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[TOACHUTEJIbHAA 3AITNCKA

PaGouass mnporpaMmmMa 1o XUMUU Uil OOyYalOlIUXCA C  3aJePIKKOM
ncuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE ocHOBHOTO 001IEro 0Opa3oBaHUS
COCTaBJIeHA B COOTBETCTBUU ¢ DeepalibHbIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero oopazoBanus ([Ipukaz Munnpocsenienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHUCTEPCTBOM IOCTULIMHU Poccuiickoi
®eneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO0), ITpumepHoit
aIanTHPOBAHHONW OCHOBHOW 0O0pa30BaTENhbHOW MPOrpaMMON OCHOBHOTO OOIIEro
oOpa3oBaHUs OOYyYalOIIMXCS C 3aJEePKKOM TCHUXHWYECKOro pa3BUTHS (lajee —
I[TAOOIT OOO 3IIP), IlpumepHoit paboueili mporpamMMbl y4eOHOTO TIpeIMeETa
«Xumusi» (6a30BbIi ypoBeHb), [IpuMepHOi TporpaMmoii BOCITUTaHUSI 00 y4arOIINXCs
MIpU MOJYYEHUH OCHOBHOI'O OOIIEro 0Opa3oBaHMs, C YYETOM pacIpeeieHHBIX IO
KJlaccaM TMpOBEpPSEMbIX TpeOOBaHUUW K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS M DJIEMEHTOB
COJICp>KaHUsl, TMPEJCTABICHHBIX B YHHUBEPCAILHOM KOAU(DUKATOPE IO XHUMHH,
Konuenuuu mnpenogaBanus ydeOHOro mnpeamera «XuMus», B 00pa3oBaTeIbHBIX
opranuzanusax P®, peanusyomux oCHOBHbIE 00I1Ic00pa3oBaTEIbHbIE TPOTrPAMMBI.

OO0mas xapakrepucTuKa y4eOHOro npeamera « XuMush)

VYuebuniii  npenMer  «XuMHS»  BXOAUT B MPEAMETHYIO  00JIaCTh
«EcrecTBeHHOHay4HbIE TIPEIMETh». B cucTtemMe ecTeCTBEHHOHayqYHOro 00pa3oBaHUs
XUMHUS KaK Y4eOHbIM TpeAMEeT 3aHMMAeT Ba)XHOE MECTO B IIO3HAHWUU 3aKOHOB
npUpoAbl, HOPMUPOBAHUM HAYUHOM KAPTHUHBI MUPA, CO3AAHUH OCHOBBI XMMHYECKHX
3HaHUW, HEOOXOAUMBIX JUISI TIOBCEAHEBHOM KW3HHU, HABBIKOB 3JI0POBOTO H
0e30macHOro JJIsi YeJIOBEKa M OKPYKAIOIIEH ero cpelmbl o0pa3a »XKU3HM, a TaKKe B
BOCIIMTAHUH IKOJIOTMYECKOU KYIbTYPHI.

YCnemHocTh U3ydeHuss XMMHUM CBA3aHA C OBJAJCHHUEM XUMUYECKHUM SI3BIKOM,
cOoOMIO/IeHNEeM TMpaBWil 0e30MacHON paboThl TPH BHINOJHEHWH XHUMUYECKOTO
AKCIIEPUMEHTA, OCO3HAHWEM MHOIOYMCIIEHHBIX CBSI3€M XHMUUA C JpPYyTUMU
MpEeIMETAMHU IKOJIBHOIO Kypca.

[Iporpamma BkirO4aeT B ce0s OCHOBbI HEOPraHUYECKOM W OpraHuyecKon
XUMHUHU. [7aBHON wuaeell mporpaMMmbl SBJISIETCA CO3JaHUE 0a30BOr0 KOMILIEKCA
OMOPHBIX 3HAHWHA MO XMUMUH, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOIICH BO3PACTY
00y4JarIuXca U UX 0COOBIM 00pa30BaTebHBIM OTPEOHOCTSIM.

B comepxaHmum < gaHHOrO Kypca IPEACTABICHBI  OCHOBOMOJIATAIOIINE
XUMUYECKUE TEOPETHUUECKUE 3HAHUS, BKIIOYAIONIME M3YYEHUE COCTaBa M CTPOCHHUS
BEIIIECTB, 3aBUCUMOCTH WX CBOWCTB OT CTPOEHHUS, NPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, HMCCIICIOBAHUE 3aKOHOMEPHOCTEM XHWMHUYECKUX MPEBPALICHUN WU IyTEH
YIIPABJIEHUS UMU B LESAX MOTYUYEHUS BEUIECTB U MATEPHUATIOB.

TeopeTnueckyr0 OCHOBY H3YYEHHSI HEOPraHUYECKOW XHMHUU COCTABIIAET
aTOMHO-MOJIEKYJIsipHOE yueHue, Ilepmognueckuit 3akon J[.M. MenneneeBa c



KpPaTKMUMHU CBEJECHMSIMU O CTPOGHHMM aToMma, BHJIAX XHUMHYECKOHW CBS3H,
3aKOHOMEPHOCTSIX IPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B u3yuyenum Kypca 3HauuTeNbHAs PpPOJb  OTBOAUTCS  XUMHUYECKOMY
OKCIIEPUMEHTY: TPOBEJICHUIO TMPAKTUYECKUX M JTA0OOPATOPHBIX pabOT, OMUCAHUIO
pE3yNbTAaTOB  YYEHHMUECKOrO OSKCIEPUMEHTa, COOJIIOJCHUI0 HOPM U MpaBUII
0e3omacHoi paboThl B XUMHUECKOH J1a00paTOpUH.

Peanuzammst nmaHHONW mporpaMMbl B Tporecce OOYYEHHS  MO3BOJIUT
oOyuaromumcs ¢ 3[1P ycBouTh kitoueBble XUMUYECKHE KOMIIETEHIIUU U MOHSAThH POJIb
Y 3HaYEHUE XUMUH CPEIU APYTUX HAYK O MPUPOJIE.

N3yyenune xumun crnocodCcTByeT (HOPMHUPOBAHUIO Y OOYHAIONIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOEHHUIO OOIIEHAYYHBIX METOJOB (HAaOIIOJEHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIETMPOBAHUE), OCBOCHUIO MPAKTUUYECKOIO0 MPUMEHEHHUS HAyYHBIX
3HAHHMM, OCHOBAHHOTO Ha MEXIIPEAMETHBIX CBA3SAX C mpeameramu «OKpyxKarolui
mup», «Dmsukay, «buomorus», «l'eorpadus», «Marematukay u QGopMUpYET
KOMIIETCHIIUM, HEOOXOAMMBIE IS MPOAODKEHHs o0pa3oBaHusi B 001acTH
€CTECTBEHHBIX HayK.

N3ydyenne XuMum CrIOCOOCTBYET pa3BuTHIO y oOyuatomuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIIMOHAJIBbHOM TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTHUYECKH AHAIM3UPOBATH WHEOOPMAIIMIO, MPEIACTABICHHYIO B
pa3nuyHbIX (opMax. 3HAUUMOCTb MPEAMETA JJI PA3BUTHUS KUZHEHHON KOMIIETEHIIUU
oOyuvaromuxcsa ¢ 3[IP 3akmioyaeTcss B yYCBOGHHHM OCHOBBI XMMHUYECKUX 3HAHMM,
HEOOXOAMMBIX JUIsi TOBCETHEBHOM >KM3HHM; HABBIKOB 3/J10pOBOTO U 0€30IaCHOr0 JJIs
YeJloBeKa U OKPY Kalolllel ero cpeaibl 00pasa >ku3Hu; (POPMUPOBAHUH IKOJIOTMUYECKON
KYJBbTYPBI.

[Iporpamma oTpakaer copepxaHue oOydeHHs MpEAMETY «XUMUS» C yU4ETOM
0cOOBbIX OOpa3oBaTeNbHBIX MOTpeOHOCTEN oOywaromuxcs ¢ 3IIP. Osnanenue
y4€OHBIM TpeaMeToM «XUMUS» TPEICTABISET OMNPEACIICHHYI0 TPYIHOCTh IS
oOyuaromuxcs ¢ 3[1P. DTo cBsA3aHO C 0COOCHHOCTSIMU MBICTUTEILHON JIeATebHOCTH,
MEPUOJANYECKUMHU  KOJeOaHUSMM  BHHUMAHUS, MaJlbiM  O0BEMOM  TaMSITH,
HEJOCTaTOYHOCThIO OOWIEro 3amaca 3HAHUW, MOHWKEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOr0 PA3BUTHA.

Jlnst mpeoponeHuss TPYIHOCTEH B HM3y4EHUW YYEOHOro mpeamera «Xumusi»
HeoOXxonuma  ajanTtanuss oObeMa MW Xapakrepa ydeOHOro wmarepuaia K
[IO3HABATEJIbHBIM BO3MOXHOCTSIM JaHHOW KaTeropuu OOyYaroIIUXcs, YYeT HX
OCOOEHHOCTEW pa3BUTHS: MCIOJIb30BAHUE AJTOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€M, MOCTENEHHOE YCIOKHEHNE N3YyHaeMOro MaTepHara.

[Ipn wu3yuyeHMH XUMHH HEOOXOJUMO OCYIIECTBIATh B3aUMOJICHCTBUE Ha
TOJIUCEHCOPHON OCHOBE.

Teopernuecknii MaTepuan peKOMEHAYETCS U3y4aTh B MPOLECCE NPAKTUYECKOU
JesTeNbHOCTU. BO3MOXKHO BbII€TIEHUE OT/IEIbHBIX YPOKOB Ha PEIICHHE 3aa4 B CBSI3H
CO CJIOKHOCTBIO aHanu3a Tekcra oOywatomumucsa ¢ 3IIP. Oprannyeckoe eIMHCTBO
MPAKTUYECKON M MBICTUTENBHOU JEATENHHOCTH OOYYAIOUIUXCS Ha YpPOKaxX XUMHUU



CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMUYECKHX 3HAHUN
u ymeHuid. OcoOoe BHUMAHME NPU H3YYCHUH XHUMHUHU YIEISAETCS HU3YUEHUIO
«CKBO3HBIX» MOHATUN U (POPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaa.

Heaun u 3a1aun u3yyeHus y4eOHOro npeamera « XumMus»

Obwue yenu w3ydeHUs y4eOHOro mnpeamera «XUMHUS» NPENCTaBICHbI B
[IpumepHoii paboueil mporpaMme OCHOBHOro o06mero oOpazoBanus. OHu
aKTyaJIM3UPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOUIEro
00pa30BaHUsl, HAMPABICHHOCTH OOYy4YEeHHs Ha Pa3BUTHE U CAMOpPA3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIUIEKTa U 001Ied KynbTypel. OOyueHHe YMEHUIO YUUThCS U
POAOKAaTh CBOE OOpa30BaHME CAMOCTOSITENBHO B HACTOAIEE BPEMs SIBISIETCS
OJTHOM M3 BaKHEUITNX (PYHKIUN y4eOHBIX MIPEIMETOB, B TOM YHCIIE U «XUMHUN.

s obyuaromuxest ¢ 3P, Tak ke, Kak U 711 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBaWBAIONIMX  OCHOBHYIO  OOpa3oBaTEIbHYI0  MIpOrpammy,
JOMHUHHPYIOIIEE 3HaUYe€HNEe TPUOOPETAIOT TaKUE yeau, Kak:

o (opMupOBaHHME MHTEIUVIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHITHIO PEIIEHUN, CTIOCOOHOM
aJIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUM KU3HU;

o HANpaBIEHHOCTh OOYYEHHs Ha CHUCTEeMaTH4YeCKOoe MpUuOOLIeHHE
yYallluXcsi K  CAMOCTOSITENIbHOM  TO3HABaTEJIbHOW  JEATEIbHOCTH,
HAay4YHbIM M TMPAKTHYECKUM METOAaM MO3HaHUs, (OPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

« obecrieueHue YCIIOBUI, CIOCOOCTBYIOUIUX IPUOOPETEHUIO
O0y4alolMMHUCS OIBbITa PAa3HOOOpPA3HON NEATENbHOCTH, IO3HAHUS H
CaMOIIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOLMX  YHUBEPCAJIbHOE 3HAYEHHE Uil  Pa3IMYHbIX  BHUJOB
NEATENbHOCTH;

o (opmupoBanue  yMmMeHUH ~ OOBSICHATH UM  OICHUBATh  SIBJICHUS
OKpPY>Karollero MIpa Ha OCHOBAHMM 3HAHWI U OMNbITA, MOJYYEHHBIX MPU
W3YYEHUH XUMHH;

o (¢opMupoBaHHE Yy OOYYarOIIMUXCS TYMAHHUCTUYECKUX OTHOUICHHIA,
NOHUMAaHUS  I[EHHOCTH XUMUYECKMX 3HaHMW JUIsl  BBIPAOOTKHU
HKOJIOTMYECKH 1EIECO00Pa3HOro IMOBEAEHUS B OBITY W TPYIAOBOM
NEATENbHOCTH B LIENIIX COXPAHEHHUs CBOErO 3J0POBbS M OKpYXKarollen
IPUPOIHOM CpENBI;

e pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOECHUS OOIIEYEIIOBEYECKHUX I[EHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpDY MNpoduias W HalpaBiI€HHOCTH
JaJbHEHUIIEero 00 yIeHUSI.

Kypc HanpaBien Ha pemnieHHe CIEAYIONIUX 3a0ay, 00eCleYuBaIOIINX
peaIM3alyuI0  JINYHOCTHO-OPUEHTUPOBAHHOIO UM JEATEIbHOCTHOIO MOAXOJO0B K
oOyuennto xumuu oOydaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOrO OOIIEro
o0pa3oBaHus:



+ (opMupoBaHue NIepBOHAYATIBHBIX CHUCTEeMaTU3UPOBAaHHBIX
NPEICTAaBICHUNA O BEIIeCTBaX, HUX NPEBPALICHUAX M MPAKTHUYECKOM
NPUMCHEHUH; OBJIQJICHUE TMOHATUWHBIM aIapaToM U CHUMBOJHYECCKUM
SI3BIKOM XUMUU;

¢ OCO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHUYECKON HAyKU Kak
001acTH COBPEMEHHOT0 €CTECTBO3HAHHS, XMMHUYECKUX MpPEBpAICHHIA
HEOPTraHWYECKUX W OPTraHUYeCKUX BEIIECTB KaK OCHOBBI MHOTHX
SIBJICHUW >KUBOW WM HEKUBOW TMPUPOJBI; yriIyOJeHHe Mpe/CTaBICHUNA O
MaTepuaIbHOM E€IMHCTBE MUPA;

o OBJIQJICHME OCHOBAMHM XHUMHUYECKOHM TI'PaMOTHOCTH: CIOCOOHOCTHIO
aHATM3UPOBATh MW OOBEKTHBHO OICHWBATHh JKU3HCHHBIC CHUTYaIIHH,
CBS3aHHBICE C XHUMHEHW, HaBbIKaMH Oe3omacHoro oOpaiieHus ¢
BCIIIECTBAMH, HWCIOJIB3YEMbIMU B ITOBCEAHCBHON KU3HH, YMCHHEM
aHAM3UPOBATh U IUIAHUPOBATH HKOJIOTUYECKU 0e30macHOe MOBEACHHUE B
HEJSIX COXPAHEHUS 37I0POBbSI U OKPYXKAIOIIEH CPEibl;

o (OpMHpOBaHHE YMEHHHA YCTaHABIMWBATH CBS3U MEXIY peEabHO
HAOJIIOTAEMBIMA ~ XMUMHUYECKUMU  SIBIICHUSIMH W TIPOIECCaMH,
MPOUCXOIAIIMMHA B MHKPOMHpPE, OOBSICHATH MPUYUHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa M CTPOCHHMS, a TaKxkKe
3aBUCUMOCTH IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

o TMPUOOPETEHHUE OIBITa WMCIIOIB30BAHUS PA3IUYHBIX METOJOB H3YUCHUS
BEIIIECTB, HAOJIOJIEHUA 3a WX TMPEBpalICHUSIMA TIPU TPOBEIACHUU
HECJIOKHBIX ~ XUMHUYCCKHX  JKCIIEPUMEHTOB C  HMCIOJb30BAHHEM
71a60paTOpHOTO 00OPYAOBAHUS ¥ PUOOPOB;

o (opmupoBaHue MpeACTaBICHUI O 3HAYEHUH XUMUYECKONW HAyKU U
pEIlIEHUN COBPEMEHHBIX HKOJOTMYECKUX MpoOieM, B TOM dYHCIE B
MPEIOTBPAIICHUH TEXHOT€HHBIX W KOJIOTUIECKUX KaTtacTpod.

Oco0eHHoCTH 0TOOPA U aJaNTAIIMU Y4eOHOr0 MaTePUAaJIa 10 XUMUM

OO06yuenue yueOHOMY MpeaMeTy «XuMus» He0OX0UMO CTPOUThH Ha CO3JAaHHUHU
ONTUMAJIbHBIX YCIOBUHM JJIsi YCBOEHUS MPOTPAMMHOI0 MaTepuaia 0O0yJarolMMHUCs C
311P. bonbiioe BHUMaHUE AOHKHO OBITH yleJIeHO OoTOOpy yueOHOro Marepuana B
COOTBETCTBUM C MPHUHIMIIOM JOCTYINHOCTH IPU COXPAHEHHH O0OIIero 0a3oBOro
ypoBHiA. OH JOKEH IO COAEPXKAHUIO U 00BbEMYy OBITh aJaNTUPOBAHHBIM IS
oOyuvaromuxca ¢ 3P B cooTBeTcTBUM € HUX O0OCOOBIMU 00pa30BaTEIbHBIMU
notpedHocTsiMu. Creyer OOJIErYUTh OBJIAJCHHE MaTEpPHAIOM OOYYAIOIIMMHUCS C
3IIP mocpencTBoM €ro JAETalbHOIO OOBSCHEHUS C CHUCTEMATHYECKUM TOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B NMPUMEHEHWHW 3HAHUM C HCIIOJIb30BAHUEM ITPUEMOB
ANITOPUTMU3AIUN U BU3YAIBHBIX OTIOP, OOYYEHHS CTPYKTYPUPOBAHUIO MaTepurara.

Bbonbiioe 3HaueHune 1S MOJTHOLIEHHOTO YCBOCHUSI yUeOHOTO MaTeprasia UMeeT
oIrnopa Ha MEXIPEIMETHbBIE CBS3H BOIIPOCOB, U3YYAEMbIX B JJAHHOM KypcC€, C TaKUMU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «Dusuka», «buonorus». I[lo3Bomss
paccmaTpuBaTh OAMH W TOT K€ Y4YeOHbId MaTepuan C pa3HbIX TOYEK 3PEHHS,



MEXKIIPEIMETHBIE CBSA3M CHOCOOCTBYIOT €ro JIy4llleMy OCMBICICHUIO, Oolee
MPOYHOMY 3aKPETUICHUIO TTOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHMU.

[Ipu moATroTOBKE K ypOKaM YUHTENb JOJIKEH MPETyCMOTPETh (DOPMUPOBAHUE Y
OoOydJaImMXcs yMEHUN aHalW3UpoOBaTh, CpPaBHUBATh, O000MIATh W3ydaeMbId
Marepual, IUIaHUPOBATh IMPEACTOSIIYI0 PaboOTy, OCYIIECTBIATH CAMOKOHTPOIb.
Heob6xoauMo MOCTOSIHHO CHEAUTh 3a MPaBWIBHOCTHIO PEUEeBOro ohopMIIEHUS
BbICKa3bIBaHM oOydaromuxcs ¢ 311P.

B cBs13u ¢ 0COOCHHOCTSIMU TOBECHUSIU JIEATEIbHOCTH oOydarontuxcsi ¢ 3I1P
(pacTOpMOXKEHHOCTb, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOXKAUIIUNA KOHTPOJIb
cOOJIIOICHUS TIPABUIJI TEXHUKHU 0€30TMaCHOCTH MPU MPOBEACHUH J1a00OpaTOPHBIX padoT
B XUMHYECKOM KaOHHETE.

IIpumepHbie BUABI aeATeabHOCTH 00y4aomuxcs ¢ 3IIP, o0yc/ioBiieHHbIE
0co0bIMH  00pa3oBaTeJIbHBIMH  NOTPEOHOCTAMH MW o0ecnmevyuBalOUIue
OCMBICJICHHOE OCBOCHHE COJleP:KaHUM 00pa30BaHUA MO MpeaMeTy «XuMus»

Conepxanue BUIIOB JiedaTenbHOCTH oOyvaroniuxcst ¢ 3IIP Ha ypokax Xxumuu
orpezensercss ux ocoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [ToMUMO MIUPOKO
ucnonb3dyembix B OOIT OOO obumx s Bcex 00ydarouuxcsi BUJ0B JAeSTENbHOCTU
CIETyeT YCUJIUTh BHJIBI ACSITEIbHOCTH, CHENU(UUYHBIE I JaHHOW KaTeropuu
oOydamomuxcs, g OOECNeYeHUs] OCMBICIICHHOIO  OCBOCHHS  COJEpKaHUS
o0pa3oBaHus IO MPEAMETY: YCUIEHUE MNPEIMETHO-IPAKTUUYECKON NEATEIbHOCTH C
aKTHUBU3AlME  CEHCOPHBIX  CHUCTEM;  4YEpEeJAOBaHUE BHUAOB  JEATEIbHOCTH,
3aICUCTBYIOINX Pa3JIMYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHHE MATEPHUAJIA C OITOPOU HA
aIrOpUTM;  «IIOIIArOBOCTh» B HM3YYEHUM  Marepuasna;  HCIOJb30BAaHUE
JOTIOJTHUTENIbHON BU3YaJIbHOW OMOpHI (IJ1aHbl, 00pa3Iibl, CXEMbI, I1A0JIOHbI, OIIOPHBIE
tabnuupl). [ns pasutus y oOydatromuxcsa c¢ 3[IP ymeHuss nenatb BBIBOABIL,
(dbopMHpOBaHHS TPAMOTHOT'O PEYEBOTO BHICKA3BIBAHUS HEOOXOAMMO HCIIOIH30BAThH
ornopHele cioBa W kiume. Ocoboe BHUMaHHE ClEAyeT YACIUTh OOY4EHHIO
CTPYKTYPUPOBAHHUIO MaTepuaja: COCTaBJICHHWE PHUCYHOUHBIX W BEpOAJbHBIX CXEM,
COCTaBJICHME  TaOJMI], COCTaBlieHWE KJIaccuPukauuu ¢  00O3HAUYEHHBIMU
OCHOBAHMSIMU JIUTS KJIACCU(PUKAIIMY 1 HATIOJIHCHUE WX TIPUMEPAMH U JIP.

[IpumepHass TemaTudeckass WU TEPMHUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
OOII O0O0.

st oOygarormuxest ¢ 3I1P cymecTBeHHBIMU SBIISIFOTCSL TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuaiioM 1o mnpeamery. [lpoBoautcst crnenuanbHas paboTta 1O
BBEJICHUIO B aKTHUBHBINA CJIOBapb OOYYalOLIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaembie TEpMHUHBI BBOJSTCS Ha TOJUCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YyaJibHAs MOJAJIEPHKKA, AITOPUTMBI pabOThI C ONpPEEIECHUEM, OMTOPHBIE CXEMBbI IS
aKTyaJau3alui TEPMUHOJIOTHH.

MecTo yueOHOro nmpeamera « XuMusD> B y4eOHOM ILJIaHE
B cootBerctBum ¢ ®enepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTI'O OOIIero o0pa3oBaHusl yueOHbIN MpeaMeT «XUMUs» BXOJIUT B



MPEIMETHYIO 001acTh «ECTECTBEHHOHAYUHBIE IPEIMETHI» U SIBISIETCS 00A3aTENbHBIM
TUTSL U3y4YEHUS.

VYyeOHbIM MJIaHOM Ha €€ M3yyeHue OoTBeAeHO 136 ydyeOHBIX 4acoB — MO 2 4 B
HEZEI0 B 8 U 9 Kjaccax COOTBETCTBEHHO.

Conepxanue yyeOHOro mpeamera «Xumusi», npeiacraBieHHoe B IIpumepHoit
paboueii mporpamme, coorBerctByeT DI'OC OOO, pa3zpaboTaHo € y4eTOM
[IpumepHOli OCHOBHOM  00pa3oBaTENbHOM MPOrpaMMbl  OCHOBHOT'O  OOIIEro
oOpa3oBaHus 1O YydyeOHOMY TpenMery «XuMus», cooTBeTcTByer IlpumepHoi
aJIalITHPOBAHHON OCHOBHOM 00pa30BaTeNbHOM MporpaMMe OCHOBHOTO OOIIEro
00pa30BaHUsI 00YUAIOIIMUXCS C 3aAEPKKON ICUXUUECKOTO Pa3BUTHSL.

COLAEPXAHUE YYEBHOI'O ITPEJAMETA «XUMHUS»

8 KJIACC

IlepBoHaYaibHbIE XUMUYECKHE MIOHATHS

[penmer xumuu. Ponv  xumuu 6  ocusHu  uenosexa™,  Tema m
BelecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE BEIIECTB. Xumuis
6 cucmeme Hayk. Yucteie BemectBa U cMecH. CrocoObl pa3jelieHUsT CMECEi.
[IpaBuna 6e30macHOro 00pallleHus ¢ BEIIECTBAMU U JIA0OPATOPHBIM 000PY10BAHUEM.
Ilonamue o memooax no3Hanus 8 Xumuu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE AJIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHYECKUX
anemMeHToB. OTHOcuUTeNnbHass aToMmHasi macca. [IpocTele W CIIOKHBIE BEIIECTBA.
ATOMHO-MOJNEKYISIPHOE YUEHHE.

Xumuueckasi ¢popmyiia. BageHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKoH
nocmosincmea cocmasa eewyecms. OTHOCUTENbHAs MOJIEKYJIsipHast macca. MaccoBast
JIOJISI XUMHUYECKOT'0 DJIEMEHTA B COCTMHEHUH.

Ou3n4YecKue M XUMHYECKUE SBIICHUA. XuMuueckas peakiusa. [IpusHaku
XUMUYECKUX pEaklUil. YpaBHEHUSI XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MacCChl
BemiecTB. Kraccudukamuss XUMUYECKMX peakiuil (COCIUHEHUs, pPa3oKeHUs,
3aMeIIeHus, 00OMeHa).

XUMHUYECKAN OKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TMOCYIIOM, C
mpaBwiIaMu paboThl B J1abopatopuu W mpuéMaMu OOpamieHuss C JIabopaTOPHBIM
o0Opy/lOBaHMEM; M3y4e€HHE M ONUCaHWe (HU3NYECKUX CBOWCTB  00pa3IoB
HEOPraHUYECKUX BEIIECTB; HaOMofeHue (u3nMdeckux (TUIaBJIEHUE BOCKA, TastHUE
JbJla, pacTUpaHUE caxapa B CTYIKE, KUIIEHWE U KOHACHCAIUS BOJAbI) U XUMHUYECKUX
(ropeHue cBe4M, NPOKAJIMBAHME MEIHOW IPOBOJIOKH, B3aWMOJIEHCTBHE MeJla C
KHUCJIOTOM) SIBJICHUM, HAOJIIOJCHUE U OMUCAHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX
peakuuil (pas3jaoKeHUE caxapa, B3aUMOJACHUCTBHE CEPHOM KHCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (I11) npu HarpeBaHuu, B3aMMOJEHCTBHE Kene3a

1[1] 3,[[60]) " Jajee KypCuBOM 0003HaYCHBI TEMBI, U3YUCHUE KOTOPBIX IMTPOBOAUTCSI B O3HAKOMUTEIILHOM IIJIaHE.
He;laror CaMOCTOATCIIbHO OIIPEALIIACT 00BeEM HU3y4acMoro mMmarepuaJjia.



¢ pactBopom conu meau (I1));u3yuenne cnocoOoB pazzaesieHus: cMeceil (C MOMOIIbIO
MarHuta, (QuibTpoBaHWE,  BbIIAPUBAHME, JAUCTHWLIALUSA,  XpomaTtorpadus),
NPOBEJCHUE OYMCTKW TOBAPEHHOW coyM; HAOJIOJCHHE W OMHCAHHE pPE3yIhTaTOB
MPOBEICHUS OIMBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl; CO3/IaHHE
MOJIeIe MOJIEKYJT (IIIapOCTEPKHEBBIX ).

BaskHeiimue npeacTaBUTe] M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3mayxa. Kucmopom — aleMeHT W mpocToe
BelecTBO. HaxoxaeHwe kucimopoga B mpupoae, (U3MUECKue W XUMUYECKHE
cBoiicTBa. Peakiuu ropeHusi mpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOTy4YeHus
KHcaopoaa B gaboparopuu u npomviuiiennocmu. llpumenenne kuciopona. [lonstue
00 oxkcugax. KpyroBopor «kwuciopoga B mnpupone. O30H —  aLIOMPONHA
MOOUpuUKayus KUC1opooa.

Tennoeou 2¢hghexm xumuueckoti peaxyuu, mepmoxumuyecKue ypagHeHus, 3K30-
U DHJOTEPMHUYECKUE pEaKIMH. [Oonaugo. y2oniv u memau. 3acpssHeHue 6030yXd,
YycuieHue napHuKo8o2o 2¢hgexma, papyuieHue 030H08020 CIOsl.

Bonopoa — sanement u npocroe BemiectBo. HaxoxaeHue Bogopoa B MpupoJie,
du3HUecKue U XMMHYECKHE CBOMCTBA (Ha MpUMEpPE B3aUMOJICHCTBHS ¢ HEMETANIAMA
U OKCHUJIAMU METAJIJIOB), MPUMEHEHHE, cnocodwul nonyuenus. [loHsTHE O KUCIOTaxX |
COJISIX.

KomnuectBo BemectBa. Monbs. Monsipaas Mmacca. 3akoH ABoragpo. MospHbIi
00BéM Ta3oB. Pacuersi mo xumuyeckod ¢opmyne. Pacdersr maccoBoil monu
XUMHYECKOTO DJIEMEHTAa B COCIMHCHHH, KOJIMYECTBA BEIIECTBA, MOJSIPHON MAacCCHI,
MOJIIPHOTO 00BbeMa ra30B. Pacy&Tsl M0 XUMUYECKUM YPaBHECHHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee coctaB, cTpoeHHe U MOJIEKYJbl. Boda
Kak pacmeopumens. PacTtBopbl. [lonamue O HACBIYEHHBIX U HEHACLIWEHHBIX
pacmeopax. [lonamue pacmeopumocmu eeujecmé 8 60de. Pacuer maccoBoil A0iuU
BEIIeCTBa B pacTBOpe (MPOIEHTHAs KOHIIEHTpalws). MaccoBasi OIS BEIIeCTBA B
pactBope. XumuuecKkue c80Ucmea 600vl (PA3NoNHCeHUe, peaKyuu ¢ Hampuem, OKCUOOM
Kkanoyus, oxcuoom cepwvl (IV) peakyuu c memaniamu, KUCIOMHBIMU U OCHOBHbIMU
oxcuoamu). Ilonamue 06 ocnosanusix. Ponb pacmeopog 6 npupooe u 6 HCU3HU
yenogexa. Kpyzosopom 600w 6 npupooe. 3arpsi3HeHHE NMPUPOAHBIX Boa. OxpaHa U
OYHMCTKA MPUPOTHBIX BOJ.

Baxnelimme kjgaccel  HeopraHmueckux  coeauHeHuit.  Kiaccudukamms
HEOpraHu4eckux coenuHeHul. OKcuabl: cocTaB, Kiaccupukauus (KUCIOTHBIE,
OCHOBHBIE, ampomepHvle, Heconeobpaszyrowue - Ha npumepe oxkcuoa yanepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJOB
(B3auMojeicTBUE C BOAOW, KuciaoTamu, mienouyamu). OcHoBanus. Knaccuduxanus
OCHOBAaHMM: ILIEIIOYM M HEPACTBOPUMBIE OCHOBaHHUs. HoMeHknaTypa OCHOBaHUM.
duznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUW (B3aUMOJIECUCTBHE C OKCHUIAMHU
HEMETAJJIOB, KUCIOTaMH, COJSIMH ). [loyueHue ocHo8anuil.

Kucnorel: cocraB, kimaccudukaiys, HOMEHKIAaTypa, (GU3HYECKHE W
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METalJIaMH, OCHOBHBIMH OKCHJIAMH,



OCHOBAHMSIMHU, COJISIMM, Ha MpPUMEPE COISTHOM W CEpHOM KHCIOT), Ccnocoobwl
nonyyenus. Psp  axktuBHoctu MetayuioB H. H. bekeroBa. Conu (cpeanue):
HOMEHKJIATypa COJIeH, cnocobbl nonyyeHus:, B3aUMOJEHCTBUE COJIEH ¢ MeTaiamu,
KHUCJIOTaMH, II€JI0YaMU U COJIIMU, TPUMEHEHHE.

[Tonarne 06 amdoTepHBIX TUAPOKCHIAX (HA MpUMEpPE IMHKA U ATIOMUHUS):
Xumudeckue ceoucmea (83aumooelicmeue ¢ KUCIOMAMU U Wer0YamMu, pasilodceHue
npu Hazpesanuu) u noydeHue.

['eHeTnyeckass CBsA3b MEXKIY KjIaccaMM HEOPTaHUYECKUX COCIUHEHHIA.
['enernueckue psaapl.

XUMHUYECKUN  DKCIIEPUMEHT: KAdeCTBEHHOE OIpEACICHHE  COJIepKaHUS
KHCJIOpOAa B BO3[yX€; MOJyYEHHE W H3YyUYEHHUE CBOICTB KHUCIOPOJa; HAOJIOJEHUE
B3aMMOJICHCTBUS BEILIECTB C KMCIOPOIOM U YCIOBUSA BO3SHUKHOBEHHS M IIPEKPALICHUS
ropeHust (mokapa); O3HaAaKOMJIGHHE ¢ oOpasllaMy OKCHIOB M OINMKCAHUE MX CBOMCTB;
MOJIYYCHUE W W3YyYCHHE CBOWCTB BOMOpoaa (TopeHme); HaOmoaeHue o0pasioB
BEIIECTB KOJIMYECTBOM | MOJIb; MCCIEAOBaHIE OCOOCHHOCTEH PAaCTBOPEHHUS BEIECTB
C Ppa3IMYHON pacTBOPUMOCTBIO; MPUTOTOBIEHHE PACTBOPOB C ONPEAEIEHHOM
MaccOBOW J10JIEll pacTBOPEHHOTO BEILIECTBA; B3aMMOJICHCTBUE BOJIbI C METAJLUIAMU
(HaTppueM W KaublMeM) (BO3MOXHO  HMCIOJIb30BaHUE  BHJIEOMATEPHANIOB);
OMpEJIETICHUE PACTBOPOB KHUCIOT U WIENOYEH C TMOMOUIBI0 HWHIUKATOPOB;
UCCJeIOBaHNEe O0Opa3lloB  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB;
HaOJII0JICHNE U3MEHEHUsI OKPACKU HHAMKATOPOB B PAcTBOpax KHUCJIOT U IIEIOYEH;
n3yuyeHue B3aumonaeictBus okcuaa Mmeau(Il) ¢ pacTBopoM cepHO KUCTOTBI, KUCIIOT C
MeTaJlylaMU, PEaKIUi HEHUTpaau3aluu; IOJy4eHHE HEepPaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE  OJHOTO  MeTaula JpyruM U3  pacTBOpa  COJHU;  PEIICHHE
HKCIIEPUMEHTATIBHBIX 3alad 1Mo TeMe «BaxHelue KiIacchl HEOPraHMYeCKUX
COCITMHEHUI.

Iepuoanueckuii 3akoH u [lepuoanueckasi cucrema

xummn4yeckux 3jieMenToB JI. . MenpaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

[lepBble TOMBITKH KIACCH(PUKANMKN XUMHUYECKUX djeMeHToB. [loHsTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHbBIE METAJLIBI,
rajioreHbl, UHEPTHBIE Ta3bl). JiemMerHmbl, Komopvle 00pazyrom ampomepHovle OKCUObL
U 2UOPOKCUObL.

[lepuonnuecknii 3akoH. Ilepuoamyeckass cucremMa XUMHUYECKUX DJIIEMEHTOB
. Y. Menneneesa. Koportkonepuonnas U ONIUHHONEPUOOHAS] (hopMBbI
ITepnoguueckoit cucreMbl xumuueckux 3iemeHToB 1. M. Menneneea. Ilepronsl u
rpymmnbl. Ousnyeckuil cMbICT MOPSJIKOBOTO HOMEpPA, HOMEPOB IMEpUoAa U TPYIIILI
AJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX sAnep. M3omonsvl. IneKTpoHbl. CTpoeHHE
ANEKTPOHHBIX  O0O0JIOYEK  aTOMOB  MepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
Ilepuonnueckorn cucremsl J[. 1. MenneneeBa. XapakTepucThka XHUMHUYECKOIO
AJIEMEHTA 10 €ro MojoKeHuro B Ilepuonnueckon cucreme 1. 1. Menneneena.



3axonomeprocmu usMeHeHUs: CBOUCME IIEMEHN 08 MAbIX NEPUOO08 U 2TIABHBIX
noo2pynn, 8 3ABUCUMOCIU OM AMOMHO20 (NOPsAOK08020) HOMepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoduueckoii cucmemvl XUMUYECKUX INEMEHMOE O
pazeumus Hayku u npakmuku. /{. . Menoeneeg — yuénuiti u epaxcoanuH.
Xumudeckass cBsa3b. KoBaneHTHas (TonspHas W HEMOJSpPHAs) CBS3b.
InekmpoompuyamenbHoCmy AmoMO8 XUMUYECKUux snemenmos. VIoHHast CBs3b.
CreneHb OKHCJICHUS. OKHUCIIUTENIBbHO-BOCCTAHOBUTENBHBIE  PEaKIIUU.
ITponieccrl OKMCIEHUsT U BOCCTAHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.
XHWMHYECKUI SKCHEPUMEHT: H3yuyeHHue oOpa3lloB BELIECTB METANIOB U
HEMETAJIOB; B3aUMOJICUCTBHUE THIPOKCHUAA IMHKA C PACTBOPAMM KUCJIOT U IIEI0YECH;
MIPOBEJICHUE OTIBITOB, WUTIOCTPUPYIOITUX MIpUMEPHI OKHCIIMTEIbHO-
BOCCTaHOBUTENBHBIX PEAKIMid (FOpEHUE, PEaKIIMKU Pa3JIOKECHUS, COSTUHEHU).

MexnpeaMeTHbIe CBSI3H

Peanuzanusi MeXINpeAMETHBIX CBSI3eM NpU W3YYEHWHM XMMHUM B 8 Kjacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK ¥ TMOHATUM, SBIISIFOIINXCS CUCTEMHBIMH JIJISl OTAETBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO ITUKJIA.

OO0me ecTeCTBEeHHO-HAyUYHbIE TIOHATHUS: HAay4YHBIH (DaKT, TUTIOTE3a, TEOPHs,
3aKOH, AaHalMW3, CHUHTE3, KiaccupuKalus, MepUOJUYHOCTb, HAONIOJCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, H3MEPECHHE, MOJICITb, SIBICHHUE.

®dwusuka: MaTepusi, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJICKTPUUYECKUM 3apsijl, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIEeCTBA, ra3, (GU3NUECKUE BETUINHBI, CUHUIIBI U3MEPCHUS,
KOCMOC, IIJIaHeThl, 3BE3/1b1, ComHIIe.

buonorus: dorocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE MOPOJIBI, TOJE3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYeECKasi peaKIus

Ilepuoguueckuii 3akoH. Ilepumonmyeckass cucTeMa XHMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KU, KLU U UX COCIUHEHUN B
COOTBETCTBHM C IOJIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTpOCHUEM
UX aTOMOB.

CrpoeHne BeliecTBa: BUABI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKUX
PELIETOK, 3a8UCUMOCTNb CEOUCTNE GeUjeCmea Om muna KpUCmaiiudyeckou peueémku u
8UOA XUMUUECKOU CBA3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEHIECTB (MEXAyHAPOIHAS
U TpUBUAJbHAs). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pPa3IMYHBIM
KJaccaM HEOpPraHWYECKUX COEIMHEHUM, TIeHETHYecKas CBA3b HEOPraHMYECKHX
BEILIECTB.



Knaccudukanus XuMUYeCKUX peakluid Mo pa3IudyHbIM MPU3HAKaM (M0 YUCTY
M COCTaBy YYACTBYIOIIMX B pEAKIMH BEIIECTB, MO TemioBoMy 3ddexTy, mo
W3MEHEHUIO CTETEHeH OKHCICHUS XUMHUYECKUX DJIEMEHTOB, MO0 0Opamumocmu, no
yuacmuio Kamaauzamopa). IK30- U SHAOTEPMHUUECKUE PEeaKUUU. 1epmoxumuyeckue
VpasHeHusl.

llousmue o cxopocmu xumuueckou peaxyuu. llonamue 06 obpamumvix u
Heoopamumuvlx Xumuyeckux peaxyusx. llonamue o 20MO2EHHbIX U 2emepOceHHbIX
peakyusx. I[lonamue o xumuueckom pasnogecuu. CmeweHue XUMUUECKO20
pasHogecus. Pakmopbwi, eruAOUWUE HA CKOPOCb XUMUYECKOU PeaKyuu U NOJ0HCEHUE
XUMUYECKO20 PABHOBECUSL.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMM,  AJICKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBiienue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMii ¢  HUCIOJB30BaHUEM  METOo/a
AJIEKTPOHHOI'0 OasiaHca.

Teopust AJICKTPOJIUTUYECKON JACCOLMAIIUH. DIIEKTPOTUTHYECKAS
aucconuanus. DJIEKTPONUTBI U HEIJIEKTpodauThl. KaThoHbl, aHUOHBL. Mexanusm
ouccoyuayuu 8ewecms ¢ pPAasiuyHbIMU Buoamu xumuyeckou ceasu. Ilonamue o
cmenenu ouccoyuayuu. CUIbHBIE U CJIa0bIe AJIEKTPOJIUTHI.

Peakiiun noHHoro ooMeHa. YcCIoBHS NMPOTEKaHUS peaKIMii MOHHOTO OOMEHa
0o koHua. IlomHble W COKpall€HHBIE MOHHBIE YPABHEHHS peakiuil. XHUMUYECKHUE
CBOMCTBa KHUCJIOT, OCHOBaHMM ¥ CoOJell B CBeTe TNpeAcTaBieHUd 00
anekTponuTuueckor aucconunanuu. Cpena pactBopa. KauecTBeHHBbIE peakiMu Ha
KaTUOHBI U aHWOHBI: XJIOPUA-, OpOMUA-, UOAUA-, CyJbdaT-, KapOOHAT-, CHUIIUKAT-,
dbocdar- aHMOHBI; THUAPOKCUI-UOHBI, KATHOHBI AMMOHMS, MAarHUs, KaJbIUs,
amroMuHMS, kene3a (2+) u (3+), meau (2+), HMUHKA, TPUCYTCTBYIOIIME B BOJIHBIX
pacTBopax.

XUMUYECKHN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUNIMYECKUX
PENIETOK HEOPTraHWYECKUX BEIIECTB — META/UIOB M HEMETAIIOB (rpaduTa U aamasa),
CJIOKHBIX BEIIECTB (XJIOpUAa HATpUsl); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakuud OT BO3JACUCTBUS pPa3iUYHbIX (DAKTOPOB; UCCIEOBaHUE
AJIEKTPONPOBOJIHOCTA PACTBOPOB  BEILECTB, MpOIECcCa JUCCOLUAIMU  KUCIOT,
miesnioue M coied (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPHANIOB); TPOBEJICHUE
OTBITOB, WUIKOCTPUPYIOIIMX TMPU3HAKU MPOTEKAHMUs] pEeaKIMid HOHHOr0 OOMEeHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, O0Opa3oBaHHWE BOJBI);  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
(ropeHue, peakiuu pas3ioXKEHUs, COCAMHEHHUS), pPaclo3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C  IIOMOIIbIO  KAYECTBEHHBIX pEaKUUWid Ha  HOHBI, PELICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl U MX cOeTMHEHUST

OO6mas xapakTepucThuka TaloreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA IMPOCTHIX
BEIECTB — TAJIOTCHOB. X UMHUYECKHE CBOMCTBA HA MIPUMEPE Xjiopa (B3aMMOIEHCTBHE C



MeTaJlJlaMH, HEMETaJIaMH — BOJOPOAOM U KHCIOPOIOM, wyenouyamu). XI0pOoBOIOPO/I.
CosnstHast KHCITOTa, XUMUYECKHE CBOMCTBA, nolyueHue, IPUMEHEHUE. /eticmaue xiopa
U X710p08000OPO0A HA Op2aHU3M uenogexka. BaxHellne XJI0puasl U UX HaXOXKJICHHE
B MIPUPOJIE.

OO6mias xapaktepuctuka sneMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTEepPHbIC CTEIIEHN OKUCIICHUS.

Crtpoenne u (pu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPBHI.
AnIOTpOITHbBIE MOAM(PUKAIIMKA KUCIOPOIa M Cephl. XUMHUYCCKHE CBOHCTBA CEPBI
(B3aMMOJEUCTBUE C HeMemanlamu — BOJOPOJAOM M KHCIOPOAOM, MeETalIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOCHUE,
(bu3HYecKre 1 XUMUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBHUTEIILHBIE CBOWCTBA).
Okcunubl cepbl Kak TNPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KuCIIOTA:
dbuzmyeckre M XuMU4Yeckue cBoicTBa (o0mue u cnenuduyeckue). Conu cepHOM
KHCIIOTHI, KAUeCTBEHHAS Peakius Ha cyiabhar-uoH. CepHUCTass KUCIOTA. Xumuyeckue
peaxkyuu, jexcaujue 8 0CHO8e NPOMbIULIEHHO020 CNOC0OA NONYYEHUS CEPHOL KUCTIOMbL.
Haxoxnenue cepel m €€ coeguHeHud B mnpupone. [IpumeHenue cepel u ee
COCIMHEHUN B OBITY U B MPOMBINIJIEHHOCTH. XUMuueckoe 3azpsa3Henue oKpyicarnujell
cpeovl COeOUHEHUAMU cepbl (KUCTOMHbLE 00HCOU, 3A2PA3HEeHUe 8030YXA U 8000EMO8),
Ccnocoodwvl e20 npedomepaueHusl.

OO6mias xapakrepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aToMOB a30Ta u (ocdopa, XapaKTEepHbIE CTENEHU OKUCIICHHS.

A3oT, pacmpocTpaHeHUE B Mpupojne, (PU3MdyecKkue U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METaUlaMHd W HEMETaUlaMH - KHUCIOPOAOM M BOJOPOJIOM).
KpyroBopor a3zora B mpupome. AMMuak: (U3MYECKHE W XUMHUYECKHE CBONCTBA
(oKHClIeHHe, OCHOBHBIE CBOWCTBA BOJIHOTO PAacTBOpa), No/IyYeHue W TPUMEHEHHE.
Conmu aMMOHUS: COCTaB, (PU3NYECKHE M XUMHYECKHE CBOMCTBA (pasiIOKECHHE,
B3aMMOJICHCTBHE CO IIeoYaMH), MpuMeHeHne. KauecTBeHHass peakiiis Ha HOHBI
aMMOHMS. A30THasi Kucjiora, e€ (Qu3nyeckue W XMMHYECKue cBoicTBa (00IIMe U
cneuuduueckue), nonyuenue. Hutpatel (pazmokeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHre HUTPATOB U COJIEM aMMOHHUS B Ka4eCTBE MUHEPAIBHBIX YA0OPEHUIA.
Xumuueckoe 3azpszneHue oxkpyicaioujell cpeovl COeOUHEHUAMU a30ma (KUciommbvie
002ic0U, 3azpsi3HenlUe 8030YXa, NOUBbLL U B0OOEMOB).

dochop, arromponusvie mooupuxkayuu gocgpopa, GU3NIECKUe U XUMUIECKUEC
CBOMCTBa (B3aMMOJIEHCTBHE C METAUIAMU, HEMETAJUIAMH, KOHYEHMPUPOBAHHbIMU
asomuoti u ceprou xucromamu). Oxcun dochopa (V), oprodochopHas kuciora:
¢duzuyeckre M XUMHUYECKHE CBOWCTBA, noayyenue. llowamue o MuHepanbHuix
yoobpenusx: numpamol u ¢pocghamol. Ilousmue o komniekcHolx yooobpernusx. O0mas
XapaKTepucTrka eMeHToB [V A-rpymimbl. OCOOEHHOCTH CTPOCHHSI aTOMOB YTJIepo/ia
U KpeMHHs. BaJIeHTHOCTh M XapaKTEpHBIC CTETIICHH OKWCIEHUS aTOMOB yriepoja U
KpemHusi. Pacripoctpanenue yriaepojia B IpUpoe, XapakTepHble CTEIIEHN OKUCIICHUS.

VYraepon, amwiorponHbie Mopudukamuu (rpadur, anMmas), usznueckue u
XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB (B3aUMOJACHCTBHE C MeETaJUIaMH,



HEMETAIIAMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CepHOU Kuciomamu). AncopOomms.
KpyroBopot yraepona B npupoje. Okcunubl yriepoaa, ux Gu3ndeckue 1 XuMUIECKHe
CBOHMCTBa, TIOJIYYCHHE W NPHMCHEHHWE, JCWCTBHE HA OpraHu3M  4YelloBeKa.
Oronoeuueckue npobaemvl, ceéasanuvie ¢ okcuoom yenepooa(lV);, eunomesa
27100aIbHO20 NOMENJIeHUSl KIUMAmMa, NapHuKoswvlll d¢gexm. YTONbHAs KUCIOTA U €€
comu, WX (QUINYECKUE W XUMHUYCCKHE CBOWCTBA, nMONYYeHUe U NpUMEHeHUe.
KauectBennast peakuus Ha kapOoHaT-uoHBL. Vcmonp3oBaHue KapOOHATOB B OBITY,
MEIUITMHE, TIPOMBIIIJICHHOCTH B CEITbCKOM XO035HCTBE.

O6mue npeacTaBieHuss 00 0COOEHHOCTSAX COCTaBa M CTPOCHUS OPTraHMYECKHUX
COEIMHEHUN yriepoja (Ha mpuMepe MeTaHa, dTUJIEHa, TaHOJa, YKCYCHOW KUCIIOTHI.
HUx cocmas u xumuuecxoe cmpoenue. Knaccuguxayus opeanuyeckux eeujecms.
[TonsiTue 0 OMONIOrMYECKU BaXKHBIX BEIIECTBAX: XKHUpPaX, O€NKax, yrieBojgax — U UX
pOJIH B JKU3HH 4YeloBeKa. MamepuanvHoe eOUHCMB0 OP2aHUYeCKUX U HeOP2AHUYECKUX
COeOUHeHU.

Kpemunii, ero ¢u3suueckue ¢ XMMHUYECKHE CBOMCTBa (Ha mpuMepe
B3aUMOJICUCTBHSI C MeETAUIaMH W HEMETAUIaMH), HoJyYeHue U TPUMCHEHHE.
Coeounenus kpemuus 6 npupooe. Obuwue npedcmasienus 0o oxcuoe kpemuus(lV) u
Kkpemuuesou kucrome. Cunukamol, Qusuueckue u Xumuyeckue ceolucmed, noaydeHue
U npumenenue 6 OblMY, HNPOMBIWIEHHOCMU (8 MEOUYUHCKOU, S1eKMPOHHOU,
cmpoumenvhHou u 0Op.). Baowchnetiwue cmpoumenvHvle mamepuanvl: Kepamukd,
cmexio, yemenm, OGemoH, xcenezobemon. IIpobremvl O6e30nacHo20 UCNONb308AHUSL
CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUIHU.

XHWMHYECKHHN SKCIIEPUMEHT: M3ydeHHE 00pasIloB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; ITPOBEICHNE KAUECTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI U
HAOJIOICHUE TPU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTpaXaromue (U3NYECKue Hu
XUMHYECKHE CBOWCTBA TAJIOT€HOB W WX COCIUHEHUU (BO3MOXKHO HCIIOJIh30BAHHE
BUJICOMATEPHUATIOB); O3HAKOMJIEHWE C 00pa3lamMu XJOPHIOB (TaJOreHUIOB);
O3HAKOMJICHHE C OOpa3liaMu Cephl U €€ COCTMHCHHUSIMHU (BO3MOYKHO HCITOJIb30BAaHUC
BHJICOMATEPHUAIIOB); HAONIOACHHUE TIpollecca OOYIrJIMBaHUSI caxapa MO JICHCTBHEM
KOHIIEHTPUPOBAHHOM  CEpHOM  KHUCIOTBHI; HW3YYEHUE  XUMHUYECKUX  CBOWMCTB
pa30aBIEHHON CEpHOIl KUCIOTHI, MPOBEACHUE KAYECTBEHHOM peaklMu Ha cylbdat-
MOH W HaONIOZICHUE TpHU3HaKa €€ MPOTEKaHUs; O3HAKOMJICHHE C (DU3UYECKUMU
cBOicTBaMu a3oTa, (ochopa U UX COEAMHEHHH (BO3MOXKHO HMCHOJIb30BAHHE
BUJICOMATEPHUATIOB), 0Opa3laMu a30THBIX U (PocHOpHBIX yHOOpEHHIA; TOTydeHUE
aMMHUaKa U W3Y4YEHUE €ro CBOMCTB; IMPOBEJCHHE KAUYE€CTBEHHBIX pPEAKIMH Ha HOH
aMMOHHS M (ocdar-HOH ¥ U3YUCHHE MPU3HAKOB WX MPOTEKAHUS, B3aHMMOJCHCTBUC
KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MeEIbl0 (BO3MOKHO HCTOJIb30BAHHE
BHUJICOMATEPHUAIIOB); H3yYEHHWE MOJCICH KPUCTAUIMUECKUX PEmIETOK ajMasa,
rpaduTa; O3HAKOMJICHHME C TPOIECCOM aacopOmmMuM pacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOIa3a; MOJIyYEHUE YIIEKUCIOro ra3a
U HM3y4CHHE €ro CBOMCTB;, NPOBEICHHE KAaYeCTBEHHBIX pEaKIMi Ha KapOOHAT- |
CWIMKAT-UOHBl M U3YYCHHE TMPU3HAKOB WX TMPOTEKAHUSA, O3HAKOMIICHHE C



MPOAYKIMEN CHIMKATHON MPOMBIINUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTANBHBIX 3a1a4
o TeMe «BakHelIe HeEMETAIIIBI M UX COSTUHEHUS.

MeTauibl 1 MX COETUHEHUS

OOm1as XxapakTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuognyueckod — CUCTEME  XMUMHUYECKHX  AJIEMEHTOB
J1. . MenaeneeBa u ctpoeHusa atomoB. CTpoeHue MeTaiuioB. MeTaminyeckas CBs3b
W METaJuIMyecKas KpHUCTaUIMYEeCKass  pemieTka.  DJNEKTPOXUMHUYECKUH Pl
HAaNpsDKEHUM  MeTauioB. (PU3WYECKMEe ¢ XUMHYECKHE CBOMCTBA METAJLUIOB
(B3aMMOJICHCTBHUE C KHUCIOPOJOM, BOJOH, KHUcTOTaMu). Obwue cnocoovl nonyyeHus
memannos. llonamue o Koppo3uu memanios, OCHO8HblE CNOCOObL 3aWUMbl UX OM
koppo3uu. Cnnagel (cmanv, 4yeyH, OOPATOMUHUL, OPOH3a) U UX NpumMeHeHue 6 ovimy
U NPOMBIUUTIEHHOCU.

[Ilenounbie metamibl: nonoxeHue B Ilepuogndeckoil cHUCTEME XHMHUYECKUX
anementoB JI. M. MennaeneeBa; crpoeHue aromMoB. Haxoxaenue B mnpupoze.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuabl U
TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne 1meI0YHbIX METAVIOB U UX COCAUHCHUM.

IIlenoyHo3eMeNbHBICE  METAJIbI  MAarHMd M KaJbLUMH:  IIOJIOKECHHE
B [lepronnueckon cucreMe xumuueckux sneMeHtoB Jl. M. MennaeneeBa; crpoeHue
MX aTOMOB; HaXOXJI€HUE B Npupoje. PU3ndeckue 1 XMuMUYECKUE CBOMCTBA MAarHUS U
KaybIusl. Baxknelume coeuHeHus Kanblus (OKCUA, TUAPOKCHU, conn). Kécmrxocmb
8000bL U CNOCOOBL €€ YCMPAHEHUSL.

AnmtoMuHUN: TionoxkeHue B [lepuoanyeckoil cucteMe XUMMUYECKUX 3JIEMEHTOB
J. 1. MeHnpneneeBa; CTpOCHME aTOMa; HAXOXKJIE€HUE B mpupoae. Dusnueckue u
XUMUYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBOWCTBA OKCHAA M THUIPOKCHIA
ATOMUHUSL.

Kenezo: nonoxenne B Ilepuomnyeckor cuUCTEME XMMHUYECKHX BJIEMEHTOB
. 1. Menneneesa; CTpoeHHE aroma; HaxoxiaeHue B Ipupoac. Dusnueckue u
XUMUYECKUE CBOMCTBA XKeje3a (B3aMMOJICMCTBUE C METaIaMH, KHUCIOTaMUu U
consamu). Okcuabl, ruapokcuasl u conu xeneza(ll) u sxeneza(Ill): coctas, cBoiicTBa U
nojyy4eHue.

XHUMHUYECKHM IKCIIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMu METaJIJIOB U CILJIaBOB,
uX (U3MYECKUMHU CBONCTBAMH; HW3YyYEHHUE PE3YJbTaTOB KOPPO3UM METAJJIOB
(BO3MOKHO HCIOJIb30BAHUE BHUAECOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJIEUCTBUS
OKCHJIa KaJIbIIUsI MU HATPHS C BOJOM (BO3MOXXHO HCITOJIb30BaHUE BHACOMATEPHUAIIOB);
WCCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, MPOLECCA TOPEHUS JKEJNe3a B KHUCIOPOJE
(BO3MOXKHO  HCIIOJIL30BaHHWE  BHUIAEOMATEpPHAIOB);  INPU3HAKOB  IPOTEKAHHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI (MarHus, KaJbIUs, aTIOMUHUS, IMHKA, xkene3a(ll) u
xene3a(Ill), meau(Il)); HabGaromeHNEe U OMKMCaHNE TIPOIICCCOB OKPAIIMBAHUS TJIAMCHH
MOHAMU HATpHUS, KU M KaJdbllusg (BO3MOXKHO HCIOJIb30BAHHUE BHICOMATEPHAIIOB);
uccienoBanne aMm(pOTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS W THIPOKCHUIA ITUHKA;
pElICHUE OKCIIEPUMEHTANIBHBIX 3aJad Mo Teme «BaxHeWmme Meramubl U UX
COCIUHECHUS.



Xumusn u okpyscarowas cpeoa

Hosvie mamepuanvt u mexunonosuu. Bewecmea u mamepuanst 6 nogceoHesHoll
orcuznu  venogexka. Xumus u 30opogve. bezonacnoe ucnonvzosanue eewecms u
Xumuweckux peaxyuti 6 oOwvimy. Ilepsas nomowp nNpu XUMUHECKUX —O0HCO2AX
u ompasnenusx. OCHOBbl 2K0N02UHeCKOU epamomuocmu. Xumuueckoe 3azps3HeHue
oKpydcaowell cpedvl (npedenvhas donycmumas kouyenmpayus eewecms — I1/JK).
Ponb xumuu 6 pewenuu s3xonoeuueckux npooiem.

Ilpupoonvie ucmounuxu yeneso0opooos (yeoiv, NpupooHvlil 2a3, Hegdmuv),
NPOOYKMbL UX NepepadomKuU, ux poib 8 Obimy u NPOMbIULIEHHOCTU.

Xumuueckuul 9Kcnepumenm: usyderue 0opazyo8 Mamepuailos (Cmexio, Cnidgwl
MEMAinos, NOTUMEPHbIE MAMEPUATBL).

MexnpeaMeTHbie CBA3U

Peanmzamusi MeEXNpeAMETHBIX CBs3ed TpH HM3yYEeHHWH XUMUU B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 MUCIOb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W MMOHSITHM, SBIISIONUXCS CUCTEMHBIMHE JIJISI OTJCIBHBIX MTPEIMETOB €CTECTBEHHO-
HAyYHOTO LIUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbIE TOHATHUSA: HAay4YHBIA (DaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiaccuuKamus, TMEepUOJUIHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, MOEIb, SIBICHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHsI, MAaTEPHAJIBI.

dusmka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaANOaKTHBHOCTb, MOJIEKYJIa, AIEKTPUYECKHM 3aps, MPOBOJIHUKH,
MOJTYTIPOBOHUKH, TUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, PacTBOpP, PAaCTBOPUMOCTb, KPUCTANIMYECKass pPEIIETKa,
CIUIaBbl, (PU3NYECKHUE BETUYMHBI, €IMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHETHI, 3BE3b1, COIHIIE.

buonorus: ¢orocunTes, npixanme, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOJJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPOJIbI, TOJIE3HBIE
HCKOTaeMbIe, TOIUTUBO, BOJHBIE PECYPCHI.

BbinosiHeHHEe NPAKTHYECKUX PadoT

[Ipn mnpoBeneHUM MPAKTUYECKOW pPAOOThl KKl €€ 3Tam BbIIOJHAETCS
obyuatormumucs ¢ 3IIP Bmecte ¢ yuurenem M moj ero pykoBoicTBoMm. Ha mocke
00513aT€NbHO BBIBEIIMBAIOTCSA IPaBUa TEXHUKU O€30MacCHOCTH, COOTBETCTBYIOIINE
JAHHOMY BHJY paOOThl, HaeTcd MpaBWIbHAs 3amuch (OPMYN M yKa3bIBaeTCs LIEIb
npoBefeHust paOotel. [lpm  HEOOXOAMMOCTH JaeTcsi BU3YalbHBIH — aNrOpPUTM
BBITIOJTHEHUS ~ 3aJJaHusl.  OJTO  CIIOCOOCTBYET  OCO3HAHUIO  O0YYarOIIUMUCS
BBIIIOJIHAEMBIX JIEUCTBUI U MOTYYEHHOI O PE3yJIbTaTa.

I[IpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 0 XUMHHU



Jlis opraHu3anuy TPOBEPKH, ydeTa M KOHTPOJIA 3HAHUK O0YyYarommxcs IO
npeaMeTy NPeayCMOTPEHbl KOHTPOJIbHbIE pPabOThl, CaMOCTOSATENbHbIE pPaOOTHI,
3a4eThl, MPaKTHYECKHUE padoThl, TecTupoBaHue. OJHUM U3 METOJOB KOHTPOIS
pe3ynpTaToB 00y4yeHHs: oOyuatoutuxcs ¢ 3P sBnsercs meron monuBapuaTHBHOIO
IKCIPECC-TECTUPOBAHUS C KOHCTPYHUPYEMBIMH OTBeTaMu. Ero OTIMYMTENbHBIMU
YepTamMu SBIISIOTCS ONEPATHBHOCTH, BBICOKAsl CTENEHb MHIWBUIyaTU3allMU 3HAHUM,
CpPaBHUTEIBHO Majble 3aTpaThl BpEeMEHM M Tpyla Ha MPOBEPKY OTBETOB
00y4Jarommxcs.

s oOyuaromuxcst ¢ 3[1P Bo3MokHO n3MeHeHne (GOpMYIHPOBKHU 3aJaHHU Ha
«TIOIIArOBYIOY, a/IalTalus MPeasiaraeéMoro 00y4arnemMycsi TECTOBOrO (KOHTPOJIbHO-
OLIEHOYHOT0) MaTepuana: HUCIOJIb30BAaHUE YCTHBIX M MUCHMEHHBIX HMHCTPYKIIHH,
YIPOILEHUE JUIMHHBIX CIOKHBIX (POPMYITHUPOBOK MHCTPYKLUH, pELIEHUE C OMOPON Ha
aJITOPUTM, 00pa3ell, UCTIOIh30BaHUE CIPABOYHON MH(POPMAIIHH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUEBHOTI'O ITPE/IMETA
«XNUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

B nenom pesynbrarsl ocBoeHus oOyuaromumucs ¢ 3IIP yueOHoro mpenmera
«XHUMHS» JIOJDKHBI COBMAJATh C Pe3ysbTaTaMH NPUMEpPHON padodeil mporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBanus. Hanbomnee 3Ha4NMbIMU SIBIISIOTCS:

JIn4HOCTHBIE pe3yJbTAThI:

MOTHBAIlUsl K  OOYYEHHI0O W  IICJICHANPABICHHOH  IO3HaBaTEIbHOM
NEATEeIbHOCTH,

yCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIbITA, HAOIIOACHUN 3a XUMHYCCKUMH
AKCIIEPUMEHTAMHU;

OpHEHTAIlUA Ha TPAaBWIA WHIWBHIYAIHHOTO W KOJUIGKTUBHOTO O€30TacHOTO
MOBEJICHUSI TIPY B3aMMOJICHCTBUM ¢ XUMHYECKUMH BEIIECTBAMHU U COSTUHCHUSIMU;

MPAKTUIECKOE M3ydeHUe mpodeccrii U Tpyaa pa3aIudHOrO pojia, B TOM YHCIE
Ha OCHOBE INMPHUMEHCHHUS HM3y4aeMOro IPEJAMETHOIO 3HaHHUs (Hampumep, Ja0OpaHT
XUMHYECKOT0 aHaJInu3a);

YBOXEHHUE K TPYAY U PE3yIbTaTaM TPYAOBOU JACATEIHHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHUIO JalIbHCHINCH WHIMBUIYaIbHOM
TpacKkTopuu OOpa3OBaHMs Ha OCHOBE OpPHCHTHPOBKH B MHpE Mpodeccuil u
po¢eCCHOHAIIBHBIX TIPEANOUTCHHIH, YBOXKUTEILHOTO OTHOIIICHUS K TPYY;

OCO3HAHHE CBOETO IMOBEJCHUS C TOYKH 3PCHHS OMMACHOCTH WM 0€30MaCHOCTH
TUTSE €01 WITH JTJTST OKPY KAIOIINX;;

OCHOBBI ~ DKOJIOTHUECKOM KYJIbTYpPBI, COOTBETCTBYIOIICH COBPEMECHHOMY
YPOBHIO  JKOJOTHYECKOTO MBIIUICHHS, TPHOOPETCHHE OMbITa JKOJOTHUECKH
OPHUEHTHPOBAHHOMN IIPAKTHYECKOM JICATEILHOCTH B )KU3HCHHBIX CUTYAIHSX;

OCO3HAHHWE TOCICACTBUNA W HEMPHUATHE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS
QJIKOTOJIS, HApKOTHKOB, KypeHHWs) W WHBIX (opMm Bpema i (HU3UIECKOTO U



MICUXUYECKOTO 37J0POBBS;
NPUHATHE PEIICHUH B )KU3HEHHOW CUTYaIlMu HA OCHOBE MEPEHOCa MOJyUYEeHHBIX
B XoJc¢ OOyYCHHMsS 3HAHMH B aKTYyaJbHYI0 CHUTYalMi0, BOCIOJHITH JSPUIINAT
uH(hopMaIuy;
TOTOBHOCTh OTOMPATh M MCIIOJIb30BATh HYKHYIO HH()OPMAIIMIO B COOTBETCTBUHU
C KOHTEKCTOM >KH3HEHHOH CUTYaIlUH.

MeTanpeaMeTHble pe3yJbTaThl

Osnaodenue yHugepcanbHblMu y4eOHbIMU NO3ZHABAMEIbHOIMU OCIICI GUAMU:

BBISIBJISITh IPUYMHBI U CIIEICTBUS TPOCTBHIX XUMUYECKUX SIBJICHU;

OCYIIECTBJIATh CpPAaBHCHHE, KJIACCUPUKAIMIO XWMHUYECKHX BEMIECTB 10
3aIaHHBIM OCHOBAHUSIM U KPUTEPUSAM JIJIsl YKA3aHHBIX JIOTHYECKUX ONEpaluil;

CTPOUTH JIOTMYECKOE CYXKJACHUE TIOCJI€ TMpeIBapUTEIBHOTO  aHaju3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBSI3EH;

BBISIBJISITh A€UIUTH UH(QOpMALMU, AAHHBIX, HEOOXOAUMBIX ISl PEIICHHUS
MOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh HH(OPMAIIUIO U3 OJTHOTO BHJIAa B APYroi (TabIuIly B TEKCT U
mp.);

co3JaBaTh, MPUMEHATh U TPEOOPA3OBBHIBATH 3HAKU W CHUMBOJIBI, MOJEIU U
CXEMBbI JJIs pelIeHUs] y4eOHBIX U NTO3HABATEIbHBIX 3a/1a4 C TOMOIIIBIO Mearora;

C TIOMOIIbI0 TMenarora MNPOBOJUTh XUMHUYECKUM OMBIT, HECIOXKHBIHA
DKCIIEPUMEHT, JJIS YCTAaHOBJICHHS OCOOCHHOCTEH OOBEeKTa H3YyUCHHUs, MPUIUHHO-
CJICICTBEHHBIX CBS3EH U 3aBUCUMOCTEN 0O0BEKTOB MEKIY COOOM;

C TIOMOINIBIO TEIarora WIA CaMOCTOATEIHHO (hopmMynupoBaTh 00OOIIECHUS |
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHHUSI, OTIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUUYECKHUX TIPOLIECCOB U UX
MOCJIE/ICTBUS;

UCKaTh WK OTOMpaTh MH(POPMAIMIO WM JAaHHbIE W3 MCTOYHUKOB C YYETOM
MPEIOKEHHON YIeOHOM 3a/1a4M U 3aJaHHBIX KPUTEPUEB.

Osnaodenue YHUGEPCANbHBIMU yueoHvimu KOMMYHUKAMUBHBIMU
odelicmeuamu:

OpPraHU30BbIBATh yueOHOE B3aMMOJICHCTBHME B Tpymme (ONpeaenarbh OOIIue
L[eJU, PacIpeeNaTh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIbID TeJarora WIM CaMOCTOSITEIbHO COCTABJISATH YCTHBIE W
MUCbMEHHBIE TEKCThl C MCIOJb30BAHUEM WIUIIOCTPATUBHBIX MaTEpPUATIOB IS
BBICTYIUICHUS MIEpE]] ayAUTOPUCH;

OpPraHU30BbIBATh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU; Pa0OTATh UHAUBUYAJILHO U B TPYIIE: HAXOAUTH 00IIee
pelIeHre W paspeniath KOH(DIWKTHI Ha OCHOBE COTJIACOBAHUS IMO3UIMA M ydera
MHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATHh U OTCTAUBATH CBOE MHEHUE;

OIICHWBATh KA4YeCTBO CBOEro BKJIaga B OOIMMIA TPOAYKT, MPUHUMATH U
pa3ienaTh OTBETCTBEHHOCTh M MPOSIBISATH FOTOBHOCTh K IPEIOCTABICHUIO OTYETA
Iepes rpymnIou.



Osnadenue yHugepcanbHblMu y4ueOHbIMU PECYIAMUGHBIMU 0CUCIEUAMU:

oOHapyxuBaTh U (POPMYJIHPOBATH Y4YEOHYIO MPOOIEMY, OIpPEACNATh IENb
y4eOHOM JIeATEIIbHOCTH;

BJIAJIETh OCHOBAaMH CAMOKOHTPOJISI, CAaMOOLECHKH, NPUHATUS PEIIEHUA U
OCYIIECTBJICHUS] OCO3HAHHOT'O BHIOOpA B yUeOHOM U MO3HABATEIHHOM JIEATEIbHOCTH;

COOTHOCHUTBb CBOM JECHCTBHS C IUIAHUPYEMBIMHU DPE3YIbTATaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIIBHOCTH B IPOLIECCE NOCTHUKEHUS Pe3yibTara, ONpPENeiATh
cnocoObl  JEHCTBMA B paMKax NPEIJIOKEHHBIX YCIOBHM U TpeOOBaHUIA,
KOPPEKTHUPOBATH CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSAIOLIEICS CUTYalluEeH;

JIaBaTh aJ€KBAaTHYIO OIIEHKY CUTYallMH U MpeJiaraTh IJIaH €€ U3MEHEHHUS;

NpEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUM y4eOHOU
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPEOYEeMbIN pe3ysbTaT
JESTENBHOCTH, ONPEACNSITh MO3UTHBHBIC W3MEHEHUS W HaNpaBIICHHS, TPEOYIOIINE
naabHenI el padoThl;

OCO3HAaHHO OTHOCHUTBCA K APYIrOMY YEJIOBEKY, €M0 MHEHHIO.

IIpeameTrHbie pe3yabTaThl
B cocraBe mpeaMeTHBIX PpE3yAbTATOB IO OCBOCHHIO 005S3aTEIBLHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JAaHHOM TpUMEpHOW paboyeill mporpaMMmon,
BBIJICJISIIOT: HAy4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI NEUCTBUM, crienuduueckue aiis
y4eOHOro npenMera «XuMus», BUABI JEITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA,
€ro WHTEpIpeTalny, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX H
HOBBIX CUTYaIUsIX:
. MPEJCTABJICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM
MPUPOJIbI, TOHUMAaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMUMHUYECKOW HAyKH
Kak 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, KOMITIOHEHTa 00IIel KyJIbTyphl U
MPAKTUYECKOMN JI€ATETbHOCTH YEIOBEKa B YCIOBUSAX COBPEMEHHOIO OOLIECTBA;
IMOHUMAHHUE MECTA XUMUHU CPEJIN IPYTUX €CTECTBECHHBIX HAYK;
. BJIaJICHUE OCHOBAMM IOHSATUMHOrO arrapaTta U CUMBOJIMYECKOIrO
S3bIKA XAMHW JJIS  COCTaBJICHHUS (POPMYJI HEOPTaHWYECKUX BEIICCTB,
ypaBHEHUN XUMHUYECKUX peEakluuid (C OMOpod Ha alropuT™M Y4eOHBIX
JENCTBUI); BlajeHue OCHOBamMu xumuuyeckor HomeHkiarypel (IUPAC wu
TPUBHAIBHOM) M yMEHHUE WCIOJIb30BaTh €€ Uil pelieHust y4yeOHo-
MTO3HABATEIbHBIX 33/1a4 C MOMOIIBIO YYUTENS; YMEHUE HCIIOIb30BaTh MOJIENIN
JUIs OOBSICHEHUSI CTPOCHHMSI aTOMOB M MOJIEKYJ IO aJrOPUTMY C OMOpOil Ha
OIpEIETICHHUS;
. MPEJICTABJICHUE O CUCTEME XHMHUYECKHX 3HAHUW U YMEHHE C
[IOMOIIBK)  YYWTENS] MNPUMEHATh CUCTEMY XHMHUYECKUX 3HAHUM  JUIA
YCTAHOBJICHHSI B3aMMOCBS3€H MEXKIYy H3YYEHHBIM MaTepuaioM U MpHU
MOJIYYEHUH HOBBIX 3HAHUN, a TAaKXKE€ B IPOLIECCE BBIMOJHEHUSI YYEOHBIX
3aJlaHui U TIpU paboTe ¢ MCTOYHMKAMHU XUMHUYECKOW HMH(Opmaiuu, KoTopas
BKJIIOYAET:



BOKHEUIIINE XUMHUUECKHUE TOHSATUSA: XUMUUYECKUU DJIIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, MPOCTOE M CIIOKHOE BEILIECTBO, OJHOPOAHAs W HEOMHOPOJHAS CMECH,
OTHOCHUTEIIbHBIC aTOMHAas M MOJIEKYJsSpHAs MacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MOJISIpHBIA 00BEM, OKCHJI, KHUCIIOTA, OCHOBaHUE, COJIb (CPEIHsA),
XUMUYECKasl peakUus, pPEaKUUH COEAUHEHHUS, PEaKIUH Pa3JIOKEHUS, PEaKIHUU
3aMEIEeHNs, peakuuu OoOMEeHa, TemwioBoh 3(pQexT peakuuud, 3K30- U
SHIOTEPMHUYECKUE PEAKIMU, PACTBOP, MaccoBas J0JIsI XUMHYECKOrO 3JIEMEHTA B
COCIMHEHWH, MacCcoBas JOJS U MPOIEHTHAs KOHIICHTpAIMS BEIECTBA B PACTBOPE,
AIpO aToma, DJJIEKTPUYECKHM CJIOM aroma, aToMHasi OpOUTallb, PagUyC aToMa,
BaJICHTHOCTb, CTEIIEHb OKHCIJICHHS, XUMHYECKasl CBS3b, AJIEKTPOOTPULIATEIIBHOCTD,
MOJISIpHAsl ¥ HETMOJsIpHAs KOBAJICHTHAs CBSI3b, UOHHAS CBSI3b, METAJUIMYECKAsl CBS3b,
KpUCTAJUIMYECKasl penieTka (aToMHasi, MOHHAs, METAIITUYECKasi, MOJICKYJIIpHAas), UOH,
KaTUOH, aHUOH, DJICKTPOJIUT M HE JJIEKTPOJIUT, AJICKTPOJIUTHUECKAS TUCCOIUAIIMS,
peaknmuu  HMOHHOTO  OOMEHAa,  OKHCIWTEIhbHO-BOCCTAHOBHUTEIBHBIE  PEaKIINH,
OKUCIIUTENb WM BOCCTAHOBUTEIIb, OKHUCJIEHUE M BOCCTAHOBJIICHHE, DJIEKTPOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKIUuu, CKOPOCTh
XUMUYECKOWN peakiuu, KaTtaau3aTop, npenenbHo aomycrumas konueHtpamus (ILIK),
KOPPO3Usi METAJLJIOB, CILJIABbI;

OCHOBOMOJIAralolife  3aKOHbl ~ XMMHHU: 3aKOH  COXPAaHEHUs  Macchl,
ITepuognueckut 3axkoH JI. 1. MenaeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABorajipo;

TEOPUU XHUMHH: aTOMHO-MOJIEKYJISIpHAsE TE€OPHs, TEOPUS JIIEKTPOJIUTHUYECKON
JTUCCOITMAIINY, a TAKXKE MPEACTABICHUS O HAYYHBIX METOJIaX MO3HAHMSI, B TOM YHCIIC
AKCIEPUMEHTAIILHBIX U TEOPETUYECKUX METO/IaX UCCIIEI0BAHUS BEUIECTB U U3yUCHHUS
XUMUYECKUX PEAKIINN;

. NPEACTABICHUE O IEPUOJNYECKOW 3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paJiiyC aToMa, 3JIEKTPOOTPULATEIBbHOCTD), MPOCTHIX
U CJIOKHBIX BEIIECTB OT MOJIOKEHUs dJieMeHTOB B [lepuoaudeckoii cucrteme (B
MaJlbIX MEPHOJIax U TIaBHBIX MOATPYIIAX) U SJIEKTPOHHOI'O CTPOCHHMS aToOMa;
yMEeHHUE OOBSICHATH CBSI3b MOJIOKEHUS AyeMeHTa B [lepuogndeckoil cucreme ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX HJIEMEHTOB
(coctaB ® 3apsan snapa, oOIIEe YHCIO JJIEKTPOHOB), paclpelelieHueM
AJIEKTPOHOB MO AHEPIeTUYECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPHOJIOB,
KaJIis W KaJbIUs; KIACCH(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPOH Ha
ornpeaeneHuss (PU3NYECKOro CMbIciaa IU(PPOBBIX JaHHBIX TEPUOAUYECKON
TaOJIHIEL;

. yMEHHUE KJ1accu(UIIMPOBATH XUMUYECKHE AJIIEMEHTHI,
HEOPraHUYECKUE BEIIECTBA M XMMHYECKHE PEAKIMU C OIMNOPOM Ha CXEMBbI;
ONPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUUYECKUX IJIEMEHTOB, BU/I
XUMUYECKOW CBSA3U U TUI KPUCTAIIINYECKOU CTPYKTYPhI B COETUHEHUSX, 3apsi]
HMOHA, XapaKTep Cpelbl B BOAHBIX PacTBOpax BeHIECTB (KUCJIOT, OCHOBAHMUM),
OKHUCJIUTENb U BOCCTAHOBUTEID 110 aJITOPUTMY YUE€OHBIX JIEHCTBHIA,



. YMEHUE XapaKTepU30BaThb C OMOPOH Ha cxeMmy (U3HMYECKUE U
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, Ipadur,
anmMas, KpeMHUM, a30T, ¢hocdop, cepa, XJIop, HATPU, Kalauil, MarHui, KaJibIuH,
ATIOMHUHUH, XKEJ1€30) U CII0KHBIX BEUIECTB, B TOM YHCIIE€ UX BOJIHBIX PACTBOPOB
(Bola, aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIbI M THUIPOKCHUIBI
MetaiioB [ - IIA rpynn, amomunwus, menu (I1), muaka, xeneza (II u III),
okcuasl yrinepona (II u IV), xpemuus (IV), azora u dochopa (III u V),
cepol (IV u VI), cepuucras, cepHas, a3otucras, a3oTHas, QocdopHas,
yroibHasi, KPEMHHUEBAsI KUCJIOTA U WX COJIM); ONMMCHIBATH C ONOPOM Ha IJIaH U
KJIFOUEBBIE CJIOBA; YMEHUE NPOTHO3WPOBATH M XApPaKTEPU30BAaTh CBOWCTBA
BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHMS MOCIE MPEABAPUTEILHOIO
aHaJau3a MoJ PYKOBOJACTBOM Il€arora, MIpUMEHEHUE BEIIECTB B 3aBUCUMOCTH
OT WX CBOWMCTB, BO3MOXXHOCTb IPOTEKAaHMs XHMHUYECKUX TNpEeBpalliecHUd B
Pa3JIMYHBIX YCJIOBUSIX, BJIMSHUE BEUIECTB W XHMHUYECKHX IIPOILIECCOB Ha
OpraHu3M YEJIOBEKA U OKPYKAIOILYI0 TPUPOIHYIO CPENY;

. YMEHHUE COCTaBIIATh MO 00paslly, CXEMe, alrOpUTMy YUYEOHBIX
JNEHUCTBUII MOJIEKYJApHbIE M HMOHHBIE YpAaBHEHMsI peakuuid (B TOM YHCIIE
peakuuii MOHHOTO OOMeHa M OKHCIHMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN),
WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOMCTBA HM3YYCHHBIX KJIACCOB / rpyIimn
HEOPraHMYECKUX BEIIECTB, a TaKXe IMOATBEPKAAIOINUX TIE€HETUYECKYIO
B3aMMOCBSI3b MEXKIY HUMU;

. YMEHHUE BBIYUCIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchbl BEUIECTB, MACCOBYIO JIONK0 XUMHUYECKOrO DBJIEMEHTA B COEAUHEHUH,
MacCOBYIO JIOJIK BELIECTBA B PACTBOPE, KOJWYECTBO BEIIECTBA U €r0 MAaccy,
00BEM Ta30B ¢ onopoil Ha oOume HOopMysibl; YMEHHE MPOBOAUTH PACUETHI MO
YPaBHEHUSIM XUMUYECKUX PEAKIM U HaXOAUTh KOJIMYECTBO BEIIECTBA, 00bEM
1 MacCy peareHTOB WJIM MPOJYKTOB PEaKIUU C OMOpOil Ha oOpaszel, alropuTM
y4eOHBIX JEHCTBUN;

. BJIAJCHUE  OCHOBHBIMM  METOJAMHM  HAyYHOTO  IO3HAHMS
(HabmrofieHue, HU3MEpPEeHHe, HKCIEPUMEHT, MOJCIMPOBAHUE) MPU H3YyYEHUU
BELIECTB U XUMHUYECKHUX SIBJICHUN C OMOPOW HA aJITOPUTM Y4YEOHBIX JEHCTBHIA;
yMeHue chopMyaupoBaTh NPOOJIEeMYy W TPEAJIOKUTh ITYyTH €€ PEIICHUS C
MOMOIIBIO Te/larora; 3HaHUE OCHOB 0e30MacHod padoThl ¢ XUMHUYECKUMU
BEIECTBAMH, XUMUIECKOHN TIOCYI0M U TaOOPaTOPHBIM 000PYI0BAHUEM;

. HaJIu4ue NPaKTHYECKUX HABBIKOB IJIAHUPOBAHMUS U
OCYIIECTBJICHUS CIAEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOJCTBOM
YUHTENS ¢ 00CYXKICHUEM TIIaHa PaObOThI WM COCTABICHUEM TaOJIHUIIbI:
U3Yy4YEeHHE U ONucaHue (PU3NYECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NUECKIUMH i XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, MJUTFOCTPUPYIOLIME TPU3HAKH MPOTEKAHUS XUMHUECKUX PEAKIIUIA;
U3Y4YE€HHE CIIOCOOOB pa3/IeIeHUsl CMECel;

NOJIy4EHHE KUCIIOPO1a U U3YYEHHUE €r0 CBOMCTB;



MOJIYYEHUE BOJIOPOJIa U U3YUECHHUE €TI0 CBOUCTB;

MOJIYYEHHUE YTIIEKUCIIOTO Ta3a U U3yYEHUE €ro CBOICTB;

MOJIy4YE€HUE aMMHUaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJICHHE PACTBOPOB C OINPEACIIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO
BEIIIECTBA;

UCCJICJIOBAHUE U OIKMCAHUE CBONCTB HEOPraHMYECKUX BEHIECTB Pa3IMYHBIX
KJIACCOB;

NPUMEHEHUE WHIUKATOPOB (JlakMyca, METUJIOpaHxa U (eHondTanenHa) ais
OTpEJIETICHUsI XapaKTepa Cpelibl B paCTBOPax KHUCIOT U LIEI0UEH;

U3Y4YCHHE B3aUMOJEHUCTBUS KHUCJIOT C METaUlaMH, OKCHJIaMH METaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMH;

MOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUN;

BBITECHEHHE OJTHOT'0 METaJlJIa IPYTUM U3 pPacTBOpa COJIH;

uccienoBanue aM(pOTEepHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA;

pelIeHrne DHKCIEPUMEHTAJIbHbIX 3a7ady 1o TeMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKHUX COCTMHEHUIY;

pelIeHrNE SKCHEPUMEHTANBbHBIX 33/lad M0 TeMe «IJIEKTPOIUTHYECKAs
JTUCCOITUALIMSI Y,

pelIeHre SKCIEPUMEHTANIbHBIX 33/1au 1o TeMe «BakHeillire HeMeTaaabl U UX
COCJIMHEHHUSY;

pelieHre KCIepUMEHTANIBHBIX 3a7ay Mo TeMe «BakHeilne MeTaqibl U UX
COEIMHEHUS;

XUMUYECKUE OKCIIEPUMEHTHI, WUIIOCTPUPYIOIIUE TMPU3HAKU TPOTEKAHUS
peakInii HOHHOr0 0OMEHa;

KaueCTBEHHbIE PEaKIMM Ha MPUCYTCTBYIOIIHME B BOJHBIX PACTBOpPaxX HOHBI:
xjopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
TUJPOKCHUI-MOHBI, KATHOHBI aMMOHUSI, MarHus, KaJblUs, aJIIOMUHUSA, kene3a (2+) u
xene3a (3+), menu (2+), HUHKa;

YMEHUE TPEACTABIATh PE3YIbTAaThl DJKCIEPUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeIbCTB, IPaUKOB M TAOIUI] U BBISBISATH SMIUPHUUECKUE 3aKOHOMEPHOCTH;

. BJIaJICHUE MpaBuWiaMu O0€30MacHOrO OOpallleHUsl C BEIICCTBAMH,
UCIIOIb3YEMBbIMU B TOBCEIHEBHOW JKHU3HU, a TaK)K€ NMpaBUJIAMH IOBEIECHUS B
HETAX COePEKEHUS 3/I0POBhSl U OKPY’KAIOILIEH MIPUPOHON Cpeibl; IOHUMAaHUE
Bpela (OmacHOCTH) BO3JICMCTBUS Ha >KMBBIE OpPTraHU3Mbl OMPEIECICHHBIX
BEIIECTB, a TaK)KE CIOCOOOB YMEHBIICHUS W MPEAOTBPAIEHUS WX BPEIHOTO
BO3/ICUCTBUSA; TOHMMAHUE 3HAYEHUS JKUPOB, OCJIKOB, YIJIEBOJAOB s
OpraHu3Ma YeJlOBEKa;

. BJIaJICHUE OCHOBAaMH XHWMHYECKOW TPaMOTHOCTH, BKJIIOYAIOIICH
YMEHHE MPAaBWIHHO MCIOJb30BATh U3YUYCHHBIEC BEIIECTBA U MaTepHUalbl (B TOM
quclie, MUHEpaJIbHbIC YIOOPEHMsI, METAJIJIBI U CILJIaBbl, MPOAYKTHI IepepadoTKu
MIPUPOJIHBIX MUCTOUYHUKOB YIJIEBOJAOPOAOB (YIJisl, MPUPOIHOTO Tra3za, HEPTH) B



OBITYy, CEIBCKOM XO3SMCTBE, HA MPOU3BOJICTBE;, YMEHUE MPUBOAUTH MPUMEPHI
MPaBUIIHLHOTO MCTIOIB30BAHMS H3YUECHHBIX BEIIECTB M MAaTEPUAJIOB;

. YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY peajabHO HAOJI0aeMbIMHU
XUMUYECKUMHU SIBIICHUSMH W TPOIECCAMH, MPOUCXOSAIIUMU B MaKpO- H
MUKpPOMHpE, OOBSCHATH MPHYMHBI MHOT000pasus BEIIECTB, YMEHHUE
WHTETPUPOBATh XWMUYECKHE 3HAHUSA CO 3HAHMSIMH JPYTUX y9eOHBIX
MIPEIMETOB C MTOMOIIBIO MEe/1arora;

. npeAcTaBiieHne o cdepax MpodhecCUOHATBHOW NESITEIbHOCTH,
CBS3aHHBIX C XMMHEW W COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha
JOCTH)KCHHUAX XUMUYECKOW HAyKHW; HAJMYHME OMbITa PabOThl C pPa3sTUIHBIMU
WUCTOYHUKAMU HWHGOpPMAIMK 1O XUMHUU (HAYYHO-TIONMYJISIpHAS JIUTEparypa,
CJIOBapH, CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI) C OMOPON Ha aJrOPUTM: YMEHHE
O0OBEKTHBHO OIICHUBATh WH(GOPMAIMIO O BEIIECTBAX, WX IPEBPAICHUAX U
MPAKTUIECKOM TTPUMEHEHUH.

8 KUIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TOHATHUM: aToM, MOJIEKYJa,
XUMHUYECKUH AIIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJTHOPOJHAsl), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas JOJII XUMHYECKOTro
AJIEMEHTa B COEJWHEHUHU, MOJSPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb,
anekmpoompuyamenviocmv??l,  cremeHb  OKMCIEHHS, XHMHUYECKas pEaKIus,
KJaccu(uKanus peakiuil: peakuuyu COEAUMHEHUs, PEaKUUU pas3JIoKEeHHUs, pPeaKUuuu
3aMEIICHMsI, Peakuu OOMEHa, H9K30- M SHAOTEPMHUECKHUE DEAKIUH;, Menio8ou
aghghexm peaxkyuu, SIpPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTAlIb,
paauyc aToma, XMMHYECKas CBs3b, HOJSpHAs M HEMOJIApHAs KOBAJIEHTHAsI CBS3b,
MOHHAas CBSI3b, UOH, KATUOH, aHUOH, PacTBOP, MaccoBasi J0Js BellecTBa (IPOLIEHTHAs
KOHIIEHTpAIMs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATUU (cM. M. 1) u
MPUMEHSTH ATU TIOHATHS TPU OMUCAHUM BEIIECTB U UX MPEBPAlllCHHI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUJISl COCTABJIEHHS (POPMYJI BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUI XUMUYECKUX PEAKIUH, 3JIEKTPOHHOI0 OaaHca;

ONpEAENITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApPHBIX COEAMHEHUSX;
CTENEHb OKHUCIICHHMsS D3JIEMEHTOB B OWHApHBIX COEJUWHEHUAX C OINOpPOd Ha
ONpECNICHNsl, B TOM YHCIE CTPYKTYpUPOBAHHBIC, MPUHAMJIEKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJacCy COeAMHEHW 1o ¢(opmynaMm; BUJ XHUMHYECKOW CBS3U
(KOoBaJICHTHAsI 1 MIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

UMETh MPEJCTABIECHUE O CHUCTEME XUMUYECKUX 3HAHUM, YMETh C IMOMOIbIO
YUMTENSA NPUMEHATh CUCTEMY XMMHYECKUX 3HAHMM, JJIsI YCTAHOBIICHUS B3aUMOCBSI3H
MEXAY M3YYEHHBIM MaTepUaIoM W TMpHU TMOJTYyYEHHWU HOBBIX 3HAHMM, a TaKkXke Mpu




paboTe ¢ UCTOUHUKAMHU XUMHUUYeCKON uHpopmanuu. OpUeHTUPOBATHCS B MOHATUSIX U
OlepupoBaTh MMH Ha 0a30BOM YpPOBHE, MPUMEHSATH IPHU BBHIMOJHEHUU Y4EeOHBIX
3a/IaHUN U PEIICHUN PACUETHBIX 3aJlauy C OMOPOM Ha aJITOPUTM YYEOHBIX JEeUCTBUI
M3y4YCHHbIE 3aKOHbl U TEOPHH: 3aKOH COXpaHeHUsi macchl, [leproanueckuil 3akoH
JI.. MeHnneneeBa, 3aKoOH NOCMOAHCMEA COCMABA, 3aKOH ABOTajpo; aTOMHO-
MosiekyisipHasi Teopusi. COOTHOCUTh O0O3HAY€HHUS, KOTOPbI€ UMEIOTCA B TaOJIHIIC
«Ilepponmueckas cucrema xumuueckux odaemeHtoB . UI. MengeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUUYECKHUX JIEMEHTOB (COCTaB U
3apsii siApa, OOINee YMCIO AJIEKTPOHOB W PACHpEACiCHUE UX IO DIJIEKTPOHHBIM
CJI0SIM);

KJIaCCU(UUUPOBATh XUMUYECKUE DJIEMEHThI; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKHE peakiMu (10 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, IO
Ter10BOMY A PEeKTy, 10 U3MEHEHUIO CTETICHU OKHUCICHUSI XMMUYECKUX DJIEMEHTOB) C
OMOpPOW HA CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
pPa3JIMUHBIX  KJIACCOB, TMOATBEPXKJas ONHCAHUE TMPUMEPAMU  MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OTIOPOU HA CXEMBI;

MIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS,
BO3MOXKHOCTH MPOTEKAHUS XWMHUYECKUX MPEBPAIICHU B Pa3IUYHBIX YCIOBHUSIX
MOCJIe MPEABAPUTEIHHOTO OOCYKICHHS C TIeJIaroroM;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTAa 10 PopMyIie COSTUHEHUS; MAaCCOBYIO JOJIO
BEIECTBA B PAacTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKON PEaKIuu ¢
OMOpPOW HA aITOPUTM;

MIPUMEHSATh OCHOBHBIE€ OIEpPAIlMM MBICIUTEIbHON AEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, O0O00IIeHHEe, cucTeMaTusamus, KiacCU(UKalus, BbISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — ISl U3YUYEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peaKkIuii; €CTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaOJIJCHUE, HU3MEpEHUE,
MOJCIUPOBAHUE, AKCHEPUMEHT (peaibHblii U MbICIeHHbl) TOJ PYKOBOJACTBOM
rearora;

CJIeI0BaTh NpaBWJIAM IMOJIb30BAHUSA XUMHUYECKOM MOCYIOH M J1abOpaTOpHBIM
o0opyaoBaHUEM, a TakXKe MpaBuiIaM OOpalIeHHs C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU TO  BBITIOJHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJIYYCHUIO ¥ COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOIOPOJAa W KHCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM J107€id PacTBOPEHHOTO
BCILIECTBA; IUIAHUPOBATH W  MPOBOJUTh XHUMHYECKHE HAKCIEPUMEHTHI IO
pacIiO3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO WHJIUKATOPOB (JIAKMYC,
dbeHondTanend, METWIOPaHX W Jp.), MOATBEPKAAIONIUX KAaueCTBEHHBIH COCTaB
HEOPraHMYECKUX BEUIECTB (KAUECTBEHHbIE PEAKIIMM HA HOHBI) TOJ] PYKOBOJICTBOM
nejarora.

9 KUIIACC
PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHATUN: XUMHUYECKUN DIIEMEHT,



aToOM, MOJIeKyJla, MOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKash PeaKlus,
XUMUYECKasi CBSI3b, MeNnio6ol d¢hghexm peaxyuu,MOJb, MOJISIPHBIA 00BEM, PacTBOD;
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAST JUCCOLUALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTajau3aTop, Xumuueckoe pasHosecue, obpamumvle U HeoOpamumble
peaxyuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakiuu, OKHUCJTUTENb,
BOCCTAaHOBUTEINIb, OKHCJIEHHE M BOCCTAHOBJICHHE, aUIOTpONus, aM(OTepHOCTbH,
XUMUYEeCKasi CBs3b (KOBaJEHTHAs, HWOHHAs, MeETaUIMYecKas), KpUCTaJTU4YecKast
PEHIETKA, KOppOo3Usi MEMaiilos, Cldgbl, CKOPOCMb XUMUYECKOU peaKyuu, TPENeIbHO
nonyctumas konrentpaius (I1J1K) Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSTh 3TU NOHATHUSA IPU ONKUCAHUM BEUIECTB U UX MPEBPAILLICHUII;

UCIIOJIb30BaTh 3HAKM W CUMBOJIBI JUIsl (PUKCAIIMU Pe3yJIbTAaTOB HAOIIOCHUM,
cocTaBlieHUs (HOPMYJT BEIICCTB U yPABHECHUN XUMUYECKUX PEAKIINM, 3aHCH JaHHBIX
ycinoBui 3agad. lcmomp3oBarh 0003HaueHUs, wumeromuecs B Ilepuomuueckoit
CUCTEME M TalJuIle PAaCTBOPUMOCTH KHUCIOT, OCHOBAHUM WM COJIE B BOjAE JIA
BBITIOJTHEHUS 3aJIaHUM.

OMpENEeNATh BaJEHTHOCTh U CTENEHb OKUCICHHUS XUMHUUYECKHX DJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K OIMNPEACIEHHOMY
KJIACCY COCIMHEHHUH C OMOPOM Ha OMpe/eNICHHs, B TOM YHCJI€ CTPYKTYpUPOBAHHbIC,
BUJIbI XUMUYECKOM CBSA3U (KOBAJICHTHAs, HIOHHASI, METAJNINUECKasi) B HEOPTaHUYECKUX
COCIMHEHUAX; 3apsij HMOHA MO XUMHUYECKOH (opmyre; Xapakrep cpeabl B BOTHBIX
pacTBopax KHUCJIOT W IIEIOYCH, mun Kpucmauiuveckol pewémKu KOHKPEemHOo20
seujecmaa,

packpbiBath cMmbica [lepuommueckoro 3akona JI.MI. MengeneeBa w
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIGAMb U XAPAKMEPU308ams TAOTUIHYIO
dbopmy Ileproamdeckoil CUCTEMBbI XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh TOHSATHUS
«rnaBHas noAarpynna (A-rpynmna)» u «mnobounast noarpynmna (b-rpynna)y, maineie u
OonpIIIE  TEPUOJIBI,  COOmMHOCUMbL  OOO3HAUCHUS, KOTOPHIE HUMEIOTCS B
MEPUOJANYECKON TabJMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsija sipa, OOIIee YUCIO DJIEKTPOHOB U
pacnpeieJIeHUe UX 0 AJEKTPOHHBIM CJIOSIM); 00BbACHAMb OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCAMHEHUN B Mpenesiax MalbIX
MEPUOIOB U TJIABHBIX MOATPYIIL C YYETOM CTPOCHHUS UX AaTOMOB;

KJIacCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYEeCKHE BEIeCTBa;
XUMUYECKUE peakiuu (10 YKUCIy U COCTaBy YUYaCTBYIOUIUMX B PEAKIIMM BELIECTB, IO
TerIoBoMy 3(PQeKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB)
C OIIOPOM Ha CXEMBI;

XapaKTepu3oBaTh (ONMUCHIBATh) OOmMHEe H CHEMU(PUISCKHE XHUMHUYCCKHUE
CBOMCTBA BEIIECTB Pa3JIMUHBIX KJIACCOB, TOATBEPXKAas OIHCAHHE IPUMEpPaAMHU
MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XMUMHYECKHX PEAKIUN C
OMOPOM HA CXEMBI,



COCTaBJIITh YPABHEHHSI AICKTPOIUTUICCKON JUCCOIMAIIMK KUCIIOT, IETIOUeH H
COJICH; TIOJTHBIC M COKpAIIEHHBIC YPaBHEHUS peaKIuii MOHHOTO OOMEHA; ypaBHEHHUS
peaKkiuii, TOATBEPKIAMOIINX CYIICCTBOBAHUE TI'E€HETUYCCKOH CBSI3U  MEKITY
BEIIICCTBAMHU Pa3JIMYHBIX KJIACCOB;

packpbhIBaTh  CYIIHOCTh  OKHCIIHUTEIbHO-BOCCTAHOBHTEIBHBIX  PCAKIINU
MTOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHIA;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHYECCKUX IPEBPAIICHUN TOCIE MPEABAPUTEIHHOTO
00CYXJIEHUS C Me/1aroroM;

BBIYHCIIATh OTHOCUTCIIBHYIO MOJICKYISPHYIO YW MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIF0 XHMHYECKOTO AJIEMEHTa TI0 JopMYyJie COSTUHEHHUS; MACCOBYIO JOJTHO
BEILIECTBA B PACTBOpPE; MPOBOAUTH PACUETHI 110 YPAaBHEHUIO XMMHUYECKONW PEAKIIUH C
OIIOPOY Ha aJITOPUTM;

CJIeTOBaTh MpaBUjIaM TOJIb30BAHUS XUMUYECKON TMOCYI0M W J1abopaTOpHBIM
o0Opy/I0BaHMEM, a TAaKXe IpaBWJiaM OOpaIleHHs C BEIIeCTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMHA ~ TI0  BBITIOJIHCHHIO JTA0OPAaTOPHBIX XWMHUYECKHX OIBITOB  TIO
MTOJIYYEHHIO M COOMPAHMIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

MIPOBOJUTEL PEAKINH, IMOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM TYTEM XJIOpUA- OpOMHUI-, MOIWI-, KapOoHaT-,
docdar-, cuaukar-, cyiabhar-, THIAPOKCHI-HOHBI, KATHOHbBI aMMOHHMS W HWOHBI
M3YYCHHBIX METAJVIOB, NMPHCYTCTBYIONIME B BOJHBIX PACTBOpPaxX HEOPTAaHHMYECKHUX
BEIIICCTB;

NPUMEHAThL OCHOBHBIC OIEPaIlMi MBICIUTCIBHON JCSITCIbHOCTH — aHajdu3 |
CUHTE3, CpaBHCHHE, OO0O0OIICHHE, CHUCTEMAaTH3allUi0, BBISABICHUC IPUYMHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3YUCHHS CBOWCTB BEIIECTB W XMMHUYCCKHX PEAKIINM;
€CTECTBEHHO-HAYYHBIE  METOALI  TO3HAaHUS —  HAONIOJEHWE, W3MEpPEHHE,
MOJICITMPOBAHUE, IKCIICPUMEHT (peaJIbHBIM U MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoimnuecTBo yacos DJIEeKTPOHHBbIE
No HaumenoBanue
n/ pa3jeioB U TeM Bcer KonTpoabn Ipa (npposIe)
I DOIrDAMMEL pﬁ p KT;I%CK o0pa3oBaTe/ibHbIE
o pIe PadO0ThI e pado
porp p PaooTel pecypcsl
Pa3gea 1. llepBoHaYaJbHBIE XUMHYECKHE MOHATHSA
XUMHUST — BaKHas
o0acThb Bu6 10K
NOJINOTEKA
€CTECTBO3HAHUS U
1.1 - 5 0 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c
NEeITeIbHOCTH -
YyeJI0BEKa



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

BemectBa u but6mmoreka [IOK
1.2 XAMUYECKHE 15 1 0 https://m.edso00.ru/7f4183
peakinu fc
Hroro no pazneny 20

Pasznen 2. Baxxneiinue NMPEeACTABUTEC/IN HCOPIraHUICCKUX BEIIECCTB

B X
Kngiiy)éﬂ bubmuoreka [JOK
2.1 N 6 0 0 https://m.edso00.ru/7f4183
[TonsiTe 06 7c
OKCHIaxX _
Bonopoa.llonsitue bubmuoreka [JOK
2.2 0 KHCIIOTaX U 8 0 1 https://m.edso00.ru/7f4183
COMAX ic
Bona. PactBopsl. bubnuorexa [JOK
2.3 [TonsiTue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUAX 7ic
OCHOBHBIE KJIaCCHI bubnuotexka [JOK
2.4 HEOpPraHUYECKHUX 11 1 1 https://m.edso00.ru/7f4183
cOoeIMHEHU ic
Htoro mo pazneny 30

Paznean 3. Ilepuoauyeckuii 3axon u [lepuonnueckas cucreMa XuMudeckux iementos JI. U.
MenpgeneeBa. CtpoeHue aToM0B. XUMHu4ecKasi cBsi3b. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepuoanueckuit
3aKOH U
Hepfgffeif:mﬁ bu6anoreka LIOK
3.1 7 0 0 https://m.edso0o.ru/7f4183
XUMHUYCCKUX 7c
anemenTtoB /. 1. -
Menpene-eBa.
Crtpoenue aToma
XuMuueckas
CBA3b. but6mmoreka [IOK
3.2 OKUCIUTEILHO- 8 1 0 https://m.edso00.ru/7f4183
BOCCTAHOBHTEJIBH ic
bI€ pEaKInuu
but6mmoreka [IOK
Htoro no pazneny 15 https://m.edso00.ru/7f4183
7cC
bubaunorexa LIOK
PesepBHOE Bpems 3 0 0 https://m.edsoo0.ru/7f4183
7c
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 S
ITPOT'PAMME



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

KonuuecTBo 4acoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne i/m IpPOrpaMMB! Beero KOHT%OJILHBIB HpaRTﬁl/I‘IECKHe 0GpazoBaTEbHbIE
padoThI paéoThI pecype
Pa3znea 1. BenrecTBO M XuMHUYeCKHe peakuu

11 [ToBTOpeHue u yriyoieHue 3HaHUN 5 1 0 bubnuorexa LIOK
' OCHOBHBIX pa3/iesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6nmoreka [IOK
' peakiuit https://m.edsoo.ru/7f41a636

13 DIIEKTPOTUTHYECKAS JTUCCOITHAITHS. 8 1 1 bu6nmoreka [IOK
' XHUMHUUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636

Uroro no pazgeny 17
Pa3gen 2. HemeTa/JILI M BX COeANHEHUS

21 OO6m1as xapakKTepUCTUKA XUMHUYECKUX 4 0 1 bu6mmoreka [IOK
' sanemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636

22 aewentros ViArpyrim, Cepan et 6 0 0 Bu6morera LIOK
' Py P https://m.edsoo.ru/7f41a636

COCJIMHEHUS
OO01mas xapaKTepuCTUKa XUMUYECKUX

but6mmoreka [IOK

2.3 aneMeHTOB VA-rpymnmel. A3ot, pochop u ux 7 0 1 https://m.eds0o.ru/7f41a636
COEJIMHEHUS

e | mpmememmeee | 1 , | Bswomalok

' v AATPYIITIB. POz https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSTMHCHHUS
Hroro no pazueny 25
Pa3jnen 3. Metayuibl M HX COeIMHEHUS

. but6mmoreka [IOK
3.1 Obmpe cBOHCTBa METAILIOB 4 0 0 https://m.edso0.ru/7f41a636

3.2 Baxxneiiie MeTanibl 1 UX COSTUHECHUS 16 1 2 bubmmorexa LIOK

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

Hroro no pazgeny

20

Pa3nea 4. Xumusd u oK

y:Kalouas cpena

4.1 BemectBa 1 Matepualibl B KA3HU YEJIOBEKA 3 0 bubsmorexa LIOK
' p https://m.edsoo.ru/7f41a636
Hroro o pazueny 3
PesepBHOE Bpems 3 0 bubanorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 4



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