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HHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS COCTaBJICHA Ha
OCHOBE TpeOOBaHMUU K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOW MpPOTrpaMMbl
OCHOBHOTO o0miero odpasoBanus, npeacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouell mporpaMMmbl BOCIIUTAHUS U C Y4ETOM KOHIIETIIMM MPENOoIaBaHuUs
y4e0HOTO TIpenMeTa « XuMus» B o0pazoBaTenbHbIX opranu3anusax Poccuiickoii denepamnmn.

[IporpamMma mo xumuM Ja€T MpEACTaBICHUE O IIeNAX, OOIIel cTpaTerun oO0ydeHwus,
BOCIIMTAHUS M PAa3BUTHUS 00YYAIOIIMXCS CPEACTBAMU YYEOHOIO NMpeaAMeTa, yCTaHABIMBAET
00s13aTeNbHOE MPEIMETHOE COIep)KaHNe, IPEAYCMaTPUBAET paclpe/ielieHue ero 1o Kiaccam
U CTPYKTYpUPOBaHUE IO pazlelaM M TeMaM [porpaMMbl [0 XUMHHU, ONPEAEISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XAapPaKTEPUCTUKHU COJEpKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATENBHOCTh U3YUEHUSI XUMHH C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JJOTUKH Y4e€OHOT0 ITPOoIiecca, BO3PACTHBIX 0COOCHHOCTEHM 00ydaronInXcs, ONpeaenser
BO3MOKHOCTH IIpeIMeTa JIJIsl peajiu3allui TpeOOBaHUN K pe3yIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, a TaKkKe
TpeOOBaHMI K pe3ysbTaraM OOy4YeHUS] XMMHUM Ha YPOBHE IeJeil M3ydeHUs NpeaMera u
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEIBHONU AEATEIHLHOCTH OOYYaloIlIerocss 1Mo OCBOCHHIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWe XUMHH CITYKUT OCHOBOH JUIsl (JOPMUPOBAHUSI MUPOBO33PEHUST 00YyUaroIIerocs,
€ro NpeJICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMbIE
XUMHUEN TPEACTaBICHUS] O B3aUMONPEBPALIECHUAX SHEPTUM U 00 3BOJIIOLMH BEIIECTB B
OPUPOE, O MyTIX PEIICHUs TJI00aTbHBIX MPOOIEM YCTOMUUBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKON, MHUIIEBOM M HKOJOTMYECKOM O€30MacHOCTH, MpoliemM
31paBOOXPaHEHUS.

N3yuenue xumun:

— CHOCOOCTBYET pealii3allid BO3MOXKHOCTEH [JIsi caMOpa3BUTHS U (POPMHUPOBAHUS
KyJbTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATIBHON rPaMOTHOCTH;

— BHOCHT BKJIaJl B (POPMUPOBAHUE MBIIICHUS U TBOPYECKUX CIIOCOOHOCTEN 00yUdarommxcs,
HAaBBIKOB HMX CaMOCTOSATENbHON Y4eOHOW JeATEeNbHOCTH, SKCIHEPUMEHTAIbHBIX MU
UCCIIEIOBATENILCKUX YMEHHMM, HEOOXOAMMBIX KaK B IOBCEIHEBHOW >KM3HU, TaK U B
npodeCCUOHANILHON JIEATEIbHOCTH;

— 3HAaKOMHUT €O CHEHU(UKOW HAyYHOrO MBILUICHUS, 3aKJIaJbIBAET OCHOBBI LEIOCTHOTO
B3IJISiJa Ha E€IMHCTBO MPHUPOJbI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(OopMHUpPOBAaHUY ECTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YyYarOIIUXCS;

— cnocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE 0Opa3OBaHUE
00yJarommxcs.

JlanHble HarpaBiaeHUsl B 00yYEHUH XUMUU 00€CIIEUNBAIOTCS CIENU(UKON COepKaAHUS
y4eOHOIr0 MpeaAMETa, KOTOPBIM SIBISETCS MEeIarorMyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAYKH XMMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOT'O 001IIET0 00pa30BaHUsI OPUEHTUPOBAH HA OCBOCHUE
0o0Oy4arolMMHUCSl CHUCTEMBl NEPBOHAYAJIbHBIX HOHATHM XHMHH, OCHOB HEOPraHUYECKON
XUMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHATHI OPTraHUYECKOW XUMUMU.

CrpyKTypa colepkaHus IporpaMmbl 10 XUMUHU c(popMHpOBaHA HA OCHOBE CUCTEMHOIO
noaxona k e€ uzydeHuro. Conep:kaHue CKIaablBaeTCs U3 CUCTEMBI IIOHATHH O XUMUYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATUH O XMMHMUYECKOH peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbI N0 MIPUHLHUILY ITOCIEN0BATEIBLHOIO PA3BUTHS 3HAHUK HA OCHOBE
TEOPETUYECKUX MPEACTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonmnueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4YEHHMS O CTPOCHHMH aTOMa U XUMHUYECKOU CBSI3H;

— MpeacTaBieHUN 00 3IEKTPOJUTUUECKON AUCCOLMAILIMU BELIECTB B PACTBOPAX.

Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPHUYECKU IOJTYYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOIO YPOBHS K APYrOMy,
BBITIOJIHSASL PYHKIMU OOBSICHEHUS U MIPOTHO3MPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEN
IIPAKTUYECKOTO MPUMEHEHUS U MOJYyYEHUS N3YYaEeMbIX BEIIECTB.

OcBoeHue mporpammsbl 0 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO NMPEICTABICHUS O
XUMHYECKOM COCTABIISIONIEW HayYHOM KapTUHBI MUpPa B JIOTUKE €€ CHCTEMHOW IPHUPOJBI,
LIECHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAaHHIO U METOAAM II03HaHWsA B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICUCHUEM 3HAHWNM M3 PaHEE M3YyUYEHHBIX yU4EOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knacce» u «dusuka.7 Kiaace.

[Ipu n3y4yeHHH XUMUHU TPOUCXOANUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKON HAYKH
Kak 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, TPAKTUUECKON JEATEIbHOCTH YeI0BEKa U KaK
OJTHOIO M3 KOMIIOHEHTOB MHPOBOM KYJbTYypbl. 3ajadya ydyeOHOro MpeaMeTa COCTOWUT B
(OpMUPOBAHUYU CUCTEMbI XUMHUUECKUX 3HAHUN — BaKHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB U
TEOPETUUECKUX MOJIOKEHUH, JOCTYNMHBIX O00OIIEHUH MHPOBO33PEHUYECKOIO Xapakrepa,
A3bIKa HAyKH, B IPUOOIEHNN K HAyYHBIM METOJIaM MO3HAHUSA NPU U3YyUYEHUU BEILECTB U
XUMHUYECKUX peakuui, B (OPMUPOBAHMM U PA3BUTHUM TO3HABATENIHBIX YMEHUH M HUX
OPUMEHEHUU B Y4YeOHO-TIO3HABATENbHON U y4eOHO-MCCIIEeIOBATENbCKON JIEATEIbHOCTH,
OCBOEHUU MpaBuiI 0€30M1aCHOr0 0OpaIIeHUs C BEIIECTBAMU B [TOBCETHEBHOM JKU3HHU.

[Ipu n3ydyeHnn XUMUHM Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHUs BaXXKHOE 3HAUCHUE
nproOpeNn Takue 1eiu, Kak:

— (opmHpoBaHHE MHTEIIEKTyaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O0Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MIPUHSITHIO PELIEHUH, CIOCOOHOM alanTUPOBATHCS
K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HaIlpaBJICHHOCTb OOy4YeHHs Ha CHUCTEMAaTHYECKOE MpUOOIIEeHUE O0O0ydJaromuxcs K
CaMOCTOSATEJIbHOM I103HABATEJIBHONW JI€ATEIBbHOCTH, HAyYHbIM METOJAM IIO3HAHUS,
(opMUPYIOLIMM MOTHUBALUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— oOecrieyeHUEe YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYarolIMMHUCSA OIIbITa
pa3HOOOpPa3HOW JEATENBHOCTH, IIO3HAHUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIMH), UMEIOINX YHUBEPCAIbHOE 3HAUEHUE JJIS Pa3IMYHbIX BUJOB
NEATENbHOCTH;



— (dopmupoBanue o0IIeH PYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH, B TOM
YUCJIE YMECHHUH OOBSICHATH U OLICHUBATD SBJIICHHUS OKPYKAIOIIETO MUPA, UCIIOIL3YsI 3SHAHUS
U OIIBIT, TIOJTYYCHHbIC MPU U3YYEHUU XUMHH, TPUMEHSITh WX MPU PEUICHUH MpoOjeM B
MIOBCEHEBHOM KU3HU U TPYJIOBOU EATEIbHOCTH;

~ (¢dopmupoBaHUe y 00yJarOIIUXCs TYMaHUCTUYECKUX OTHOIICHUN, TOHUMAHMS [IEHHOCTH
XUMHUYECKUX 3HAHUH NI BEIPAOOTKHU SKOJIOTMYECKH IIEI€CO00Pa3HOTO MOBEICHUS B OBITY
U TPYJOBOM JEATETHHOCTU B IEJISIX COXPAHEHHS CBOETO 3J0POBbS U OKpYIKaroIIei
IIPUPOJHOM CPEIbL;

~ pa3BUTHE MOTUBAIIMU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUSI OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY NMPOGUIIS U HAPABIEHHOCTH JaJIbHEHIIEr0 00y4YeHUsl.

Oo01ee 4yncji0 YacoB, OTBEAEHHBIX JJIs1 U3YyYeHHS] XMMUM HA YPOBHE OCHOBHOIO
o01ero oopazoBanmsi, coctapJjseT 136 yacos: B 8 ki1acce — 68 yacos (2 yaca B Hel1eJ110),
B 9 kj1acce — 68 yacoB (2 yaca B HeeJ10).

OCHOBHBIE HAINPABJIEHUSI KOPPEKIIMOHHOH PABOTHI IPU
MN3YYEHUU YYEBHOT' O IPEIMETA «XUMMUSA»

Koppekunonno-pa3BuBaromue 3a1auu Kypca « XuMHUs»:

— KOPPEKIHUS HEJIOCTATKOB Pa3BUTHSI JIETEH C OrPaHUYECHHBIMU BO3MOXKHOCTSIMU 370POBbS
C YYETOM KX BO3MOXHOCTEM;

— (¢opMHUpOBaHUE U3 YUCHHMKA JIMYHOCTh HE3aBUCHUMO OT €r0 BO3MOXKHOCTEW 3/I0POBBS U
pa3BUTHS;

— BBICTPOUTH 00PA30BATEIBHYIO CPEY, KOTOPAs MMO3BOJIUT KAXJAOMY YUEHUKY, a HE TOJIHKO
c 3IIP, noOuBaThCsi YyCNEXoB, OIIYyIIAaTh OE30MAaCHOCTh, IIEHHOCTh COBMECTHOTO
npeObIBaHUs B KOJUICKTUBE;

— MpeaocTaBuTh KaxaoMy pedoeHky ¢ 3IIP BO3MOKHOCTh BKJIIOUEHHUSI B 00pa30BaTEIbHYIO
Y COLMAIBHYIO KU3Hb LIKOJIBI 10 MECTY )KUTEIIbCTBA;

— Ppa3BUTHE y yYalllUXCs OCHOBHBIX MBICIIUTEIBHBIX Ollepaluii (aHanu3, CHHTE3, CPAaBHEHHUE,
00001IeHNE);

— HOpMaJIM3alKs B3aUMOCBSI3H AEATEIBHOCTH C PEYBIO;

— ¢opMupoBaHHUE TPHUEMOB yMCTBEHHOW paboThl (aHAIM3 HWCXOAHBIX JIAHHBIX,
IUIAHUPOBAHUE  JEATEIIbHOCTH,  OCYILIECTBICHUE  MOJTAlIHOTO W  WUTOrOBOTO
CaMOKOHTPOJIS);

— pa3BUTHE pPEYM, YMEHUS HCHOJb30BaTh MpPH TMEPECKa3e COOTBETCTBYIONIYIO
TEPMHUHOJIOTHIO;

— pa3BUTHE 00IIEey4YeOHBIX YMEHUN U HABBIKOB.

VYyammuecs, nmerontue 3I1P, Biaekymryio 3a cobol OBICTPYIO YTOMISIEMOCTb, HHU3KYIO

paboTOCIIOCOOHOCTh, TMOBBIINICHHYIO OTBJICKA€MOCTh, @ 4YTO, B CBOIO OuYepedb, BEIET K

HAPYUICHUIO BHUMAHUS, BOCTIPUSATHSI, a0CTPAKTHOTO MBIIILJICHUS.



VY Takux AeTtedl oTMeuaroTcs NEepUOAMYECKHE KOJieOaHUs BHUMAaHMs, HEAOCTATOYHAs
KOHIIEHTpalusi Ha 00BbEKTEe, MaJIbIil 0O0BEM MaMsITH. YUYeT 0COOCHHOCTEW TaKMX ydalluxcs
TpeOyer, 4roObl TMpU H3YYEHMH HOBOIO Marepuana o0s3aTe€IbHO IPOUCXOAMIIO
MHOTOKPaTHOE €r0 IIOBTOPEHHE; paCUIMPEHHOE pPAacCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIOIINX CBS3b C JKU3HBIO; AaKTyaJIM3alUs IEPBUYHOIO >KM3HEHHOTO OIIbITA
y4YaIUXCsl.

Hiis agdextuBHOro ycBoenus yyamumucs 3I1P yyeOHoro marepuana mno XMMHUM AJis
U3YYEHHs] HOBOTO  MaTepuana MCIOIb3YIOTCA TOTOBBIE  ONOPHBIE  KOHCIEKTHI,
VWHJVBUAYAJIbHBIE TUJAKTUYECKUE MATEPUANIBI U TECTHI HA IIE€YaTHONW OCHOBE.

Y4uThIBaIMCh CIEAYIOIIME OCOOCHHOCTH JETeW: HEYyCTOMYMBOE BHUMAHUE, MaJbIi
0o0beM MaMATH, 3aTPYyJHEHUS NPU BOCIPOU3BEICHUM MaTepuasna, HecOPMHUPOBAHHOCTh
MBICIIUTENBHBIX ONEpaluid, AaHAIN3a, CUHTE3d, CPABHEHUS, INIOXO PAa3BUThl HABBIKM YTECHMUS,
ycTHOM M mnucbMeHHOW peun. [Iponecc oOyuyenHuss Takux mkoabHUKOB ¢ 3IIP umeer
KOPPEKIIMOHHO—PA3BUBAIOIIMN XapaKTep, HAIPABICHHBIM HAa KOPPEKLHMIO HMMEIOLIUXCSA Y
oOyyJaroumxcsi HeOCTaTKOB, MPOOEJIOB B 3HAHUAX M OINUPAETCS HAa CYOBEKTUBHBIN OIBIT
IIKOJIHUKOB, CBSI3b M3y4acMOI'O MaTepuaia C pealbHOM XU3HbIO. YacTh marepuana, He
BKJIFOUEHHOTO B «TpeOoBaHMS K YPOBHIO MOATOTOBKHM BBITYCKHUKOBY», H3y4daeTcs B
O03HAKOMUTEJIBHOM IUIAHE, @ HEKOTOpbIE, HauOOJee CIIOKHBIE BOIMPOCHI, MCKIIOYEHBI W3
paccMoTpeHus. B xoJe mpenojgaBaHHs XMMUU MO0 aAalTUPOBAHHOMN Mporpamme, padoThl
HajJ (popMHUpOBaHHMEM y ydYalIUXCS YHHBEPCAJIBHBIX yUeOHBIX ACHCTBHIA Oyaer oOpalieHo
BHUMaHHE Ha TO, YTOOBl OHM OBJAJACBAIM YMEHHUSMH OOIIEy4eOHOTO Xapakrepa,
Pa3HOOOpa3HBIMH CIIOCOOAMH JIEATETLHOCTH, MPUOOPETAIIHU OIIBIT:

— IUIAHUPOBAHUS W OCYLIECTBICHUS QITOPUTMHUYECKOW JESATEIBHOCTH, BBIIOJHEHUS
3a1aHHBIX AJITOPUTMOB;

— peueHus pa3HooOpa3HbIX 3aJay M3 PAa3IMYHbIX pa3/iesioB Kypca, B TOM YHUCIE 3ajady,
TPeOYIOIIMX MOUCKA TyTH U CIOCOOOB PEIICHHUS;

— SICHOTO M3JI0’KEHUSI CBOUX MBICJIEH B YCTHOM M MUCbMEHHOU opme;

— I0MCKa UH(OPMALINU, UCTIONB30BAHMS PA3HOOOPA3HBIX NH(POPMALIMOHHBIX UCTOYHHUKOB,
BKJIIOYasi y4eOHYI0 M CIPaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTHH.

[Tpunuun padots! ¢ yyamumucs ¢ 31IP no agantupoBaHHOM IPOrpaMMe - 3TO pe4eBOe
pa3BUTHE, YTO BEIET HEMOCPEACTBEHHBIM OOpPa30M K HHTEUIEKTYyaJIbHOMY pPa3BUTHIO:
y4daluecs: JOJKHBI IIPOrOBAPUBATH XOJI CBOMX PACCYXKIAEHUMN, MOSCHITh CBOU JEHUCTBUS IIPU
pPELIEHNH PA3IMYHbIX 3aTaHUMN.

Jlis noaiepkaHusl MHTEpeca K 00y4YEeHUIO U CO3/IaHUI0 OJIaroNnpHUsTHBIX M KOM(OPTHBIX
YCIOBUW [l Pa3BUTHS UM BOCCTAHOBJIEHHUS ASMOILMOHAIbHO-TMYHOCTHON cdephl neren
PEKOMEHYETCs OCYIIECTBIATh KOHTPOJIb 3HAaHUI, YMEHUI U HaBBIKOB oOyyatomuxcs ¢ 3[1P
C YYETOM BO3PACTHBIX OCOOEHHOCTEHM M HMMEIOIIMXCS Yy oOydarommuxcs crerupuyecKux
HapyLIEHUH: WHIMBUAYAJIbHBIM M (QPOHTAJIBHBIA OMNPOCHI;, padoTa MO KapTOUYKaM;
XUMUYECKUN JUKTAHT; TMpakThUyeckas pabdoTa; camMOCTOSATEIbHbIE padOThl; TECTOBBIN
KOHTpPOJIb, COCTaBJICHHE TaOJIMLIbI; MPOBEPKA JIOMAIIHEH padoThl; OMpOC MO BOIpPOCaM



pe3eHTalliU, TPOCMOTPY YueOHOTo puiibMa; 3a1uTa COOOIICHH; SKCIIPECC-0IPOC; OIIEHKa
IJIAHOB TE€3MCOB; BOIPOCKI TPyNnIoBoit padbotsl; padora ¢ [ICXD JI.M. Menaeneena.

COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHavajibHbIE XUMHUYECKHE TIOHATHS

[Ipeamer xumMuun. Poinp XMMUK B )KU3HU YeJlOBEKa. XMMHUSA B CUCTEME HayK. Tena u
BellecTBa. OU3NUECKUE CBOMCTBA BEILIECTB. ArperaTHOE COCTOsIHME BeliecTB. [loHsTHE O
METOJIaX Mo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE HIEMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTbie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass (popmyrna. BajleHTHOCTH aTOMOB XMMHYECKMX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHocHUTeNbHAas artomHas wmacca. OTHOCHUTENIbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsl XUMHUUYECKOT0 JIEMEHTA B COCIMHEHNH.

KommuecTBo BemectBa. Monbs. MonsipHas macca. B3auMocBs3b KOIMYECTBA, MAaCcChl U
Yyucia CTPYKTYPHBIX €MHUIL BelecTBa. Pacuérsl no opmMynamMm XUMUYECKUX COETUHECHUIA.

OU3NYECKNEe U XUMHUYECKUE SIBICHUA. XUMHUYECKas PEakuus U €€ NMPU3HAKU. 3aKOH
COXpAaHEHHUSI MacChl BENIECTB. XUMHUecKkue ypaBHeHus. Kiaccuduxanus XuMHUECKUX
peakiuii (CoeJuHEHU s, pa3IOKEeHUs, 3aMeIlleHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYA0M, MpaBuiaMu pabOThI B JIAOOPATOPUHU U TPUEMAMHU
oOpareHus ¢ 1a00paTOpHBIM 000PYAOBAHUEM, H3YUYCHHUE U ONMCAHNE (PHU3NIECKUX CBONCTB
00pa3IioB HEOPraHUYECKUX BEIIeCTB, HaOMoAcHNE (GU3UUYCCKHX (TUTABICHHUE BOCKA, TAassHHUE
JbJ1a, paCTUPAHKE caxapa B CTYIKE, KUTIEHUE U KOHAEHCAIIUSI BOJbl) U XUMUYECKUX (TOPEHUE
CBEUHU, MPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJECHCTBHE MeJla C KUCIOTOWN) SBICHUMH,
HAOJIIOJICHHE W ONHCAaHHWE IPHU3HAKOB IPOTEKAHUS XHUMHUYCCKUX peaKmuil (pas3iIoKCHHE
caxapa, B3aMMOJICHCTBHE CEPHOM KHCJOTHI C XJIOPHUIOM Oapusi, pa3iloKeHHE THAPOKCHIA
menu (II) mpu HarpeBanunu, B3auMOJIECTBUE XKene3a ¢ pacTBopoM cosir meau (I1), uzyuenue
CIIOCOOOB pa3jCICHUs] CMECEH: C IOMOIIbI0 MarHuta, (UILTPOBAHUE, BHITApHUBAHUE,
TUCTUIIAIINS, XpoMaTorpadus, MpOBEICHUE OYUCTKHA TOBAPEHHOM COJIM, HAOIOJCHHUE H
OIMCAHUE PE3YJIbTATOB MIPOBEACHUS ONbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAaCCHhI,
CO3/IaHHE MOJIeJIe MOJIEKYJI (I1apOCTEPIKHEBBIX ).

BaxHeiune npeacTaBuTe/ I HEOPraHMYEeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U IIPOCTOE BEILIECTBO.
Haxoxaenue kuciaopoma B Tpupoje, (U3NUECKHEe U XHMHYECKHE CBOMCTBA (peakiuu
ropeans). Oxcuabl. I[lpumenenue xkuciaopona. CrocoObl MOTYyYEHHS KHCIOpoaa B
7abopaTopud U TMPOMBINUICHHOCTH. KpyroBopor kuciopojma B mnpupoge. O30H —
aJUIOTpOIHAS MOU(PUKAIINSA KHCIOPOIa.

TennoBoit ApPeKkT XMMUYECKOW peakIMu, TEPMOXUMHUUYECKHE YpPaBHEHHS, DK30- U
SHJIOTEPMUYECKUE peakiuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE BO3/lyXa, YCHIICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOS.



Bonmopon — snemeHT M mpocTtoe BemecTBo. HaxoxaeHuwe Bomopoaa B MPUPOJE,
duznueckre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcOObI TosryueHust. KucioTsl u comu.

Monsipablii 00bEM ra3oB. Pac4€Tsl Mo XUMHYECKUM YPaBHCHUSIM.

dusznueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTtBopsl. HaceiienHbie n
HEHACBILLIEHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B BoAe. MaccoBasi 10J1s1 BEIIECTBA B
pacTtBope. XUMHYECKHUE CBOMCTBA BOJbI. OCHOBaHUs. Posib pacTBOPOB B MPUPOAE U B )KU3HU
yenoBeka. KpyroBopot BOJibl B IPUPOJE. 3arpsi3HEHUE MPUPOJHBIX BOA. OXpaHa U OYMCTKA
PUPOJIHBIX BOJI.

Knaccuduxanus Heoprannueckux coeaunenuit. Oxcuapl. Knaccudukamus okcuaos:
cojieoOpasyroniye  (OCHOBHBIE, KHCIOTHbIE, amM(OTEpHbIE) M  HEcoJeo0pa3yIolIue.
Homenkmarypa okcumoB. PuU3NYECKHE M XUMHUYECKHME CBOMCTBAa OKCHAOB. [lomyueHnue
OKCHJIOB.

OcHoBanusi. Knaccudukanusi ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHWUSI.
Howmenkiatypa ocHoBaHuil. ®U3nuecKne U XUMUYECKHE CBOMCTBA OcHOBaHui. [lomyuenue
OCHOBAaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa xucinor. @Pusnyeckue u
XUMHYECKHE CBOMCTBa KUCHOT. Psan aktuBHOcTH MetayuioB H. H. bekeroa. Ilomyuenue
KHUCJIOT.

Comu. Homenkiarypa coneit. @u3ndeckue 1 XMuMAYECKHUe CBOMCTBa cotieid. [lomyuenune
COJIEH.

['eHeTnyeckas CBsA3b MEXKIY KJacCaMU HEOPTaHUYECKUX COCAUHECHUMN.

Xumuueckuit IKcnepumenm:

KAQUECTBEHHOE ONPEACICHUE COJEPKAHUA KHUCIOPOJAa B BO3AYyXE, MOJIyYCHHUE,
coOupaHue, paclio3HaBaHUE W U3yYEHUE CBOMCTB KUCIOPO/1a, HAOIIOICHHE B3aUMOICHCTBUS
BEILECTB C KHUCJIOPOJAOM U YCJIOBHUSI BOSHUKHOBEHHUS M MpPEKpaIlECHUs] TopeHus (moxkapa),
O3HAKOMJICHUE C 00pa3IlaMu OKCHJOB M OINHCAHWE WX CBOWCTB, MOJy4YeHHUE, cCOOMpaHue,
pacrno3HaBaHWE U M3YUYCHHE CBOMCTB BOJOpoAa (rOpeHHE), B3aUMOJIEMCTBHE BOJOpOJAA C
okcugom mean (II) (BO3MOKHO MCIIONB30BaHKE BUIEOMATEPUAIIOB), HAO0IeHHEe 00pa3IoB
BEIIECTB KOJUYECTBOM | MOJb, UCCIEAOBAaHHUE OCOOEHHOCTEW PACTBOPEHHs BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHOW MAaCCOBOM JI0JIEN
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBHUE BOJbI C METAJUIaMU (HATPUEM M KaJbIUEM)
(BO3MO’KHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), UCCIEOBAaHUE 00Pa3ll0B HEOPTaHWUYECKHUX
BEIIECTB Pa3IUYHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHUSI OKPACKU MHIUKATOPOB B PaCTBOpPAxX
KHCJIOT W IIeouel, u3ydeHue B3ammojencTBus okcuma menu (II) ¢ pacTtBopom cepHoit
KHCJIOTBI, KHCJIOT C METajulaMH, PEaKUi HEeWTpaau3aluu, MOJYyYEHUE HEpPaCTBOPUMBIX
OCHOBAHU, BBITECHEHHME OJHOTO METaula JAPYTMM U3 pacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaykHeWIlre KJIacChl HEOPTraHUYECKUX COETUHEHUI.

IMepuoauueckuii 3axkoH u Ilepumognuyeckasi cucremMa XHUMHYECKHUX 3JIEMEHTOB
A.N. MenngeneeBa. CrTpoeHue aToMoOB. XHMHYeCKasi CBf3b. OKHCINTEILHO-
BOCCTAHOBHUTE/IbHbIC PEaKIMH



[lepBbie MONBITKK KiIacCUPUKAIMK XUMHUYECKUX AJIeMEeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBbIE M IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJOTe€Hbl, HHEPTHbIE
rasbl). DJIIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHbIE OKCUIBI U TUAPOKCHU/IBI.

[lepuonnueckuit 3akoH. llepuommueckass cucrema XUMUYECKUX sneMeHToB [ U.
MenpneneeBa. Koporkonepuoanas u juHHONEpHoaHast ¢popmbl [lepuonnueckoid cucTeMbl
xumuueckux 3neMeHToB . M. Menneneesa. Ilepuonst u rpynmbl. OU3HYECKUN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIBI AJIEMEHTA.

Crpoenne artomoB. CoctraB artoMmHbIX snuep. W3oromsl. Onexktponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TNepBbIX 20 XuMHUYECKHX 3JeMeHTOB llepumoandeckoit
cucreMsl /. . Menneneesa. XapakTepuCTUKAa XUMHUYECKOI'O JIEMEHTA I10 €T0 IOJI0KEHUIO
B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHHUSI  paauyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUTMYECKUX CBOKMCTB MO TPYyINaM U MEPUOIaM.

3nauenue Ilepmogmueckoro 3akoHa u IleproanyYecKO CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB IS Pa3BUTHA HAYKHU U IpakTuku. 1. V1. MenaeneeB — y4€HbIi U IpaKJaHUH.

Xumuueckass — cBsizb.  KoBajeHTHass — (mosisipHass W HEMOJIApHAsl)  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Ipomecchr
OKHCJICHHS M BOCCTAHOBJICHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3y4deHue 00pas3IoB BEMIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCHIA
IHMHKA C pACTBOPAMH KUCJIOT U LIEI0YEH, IPOBEACHUE ONBITOB, MIUTIOCTPUPYIOLINX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (rOpeHue,  peakluuu  pa3ioKeHHs,
COCJTUHECHUS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXnpeAMETHBIX CBSI3€M NpH  HM3YYEeHUM XUMUM B & Kiacce
OCYIIECTBIISIETCSL Yepe3 UCIOIb30BaHNE KaK OOINX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U
MOHATUH, SBISIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHATHSA: HAy4YHBIM (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaMW3, CHUHTE3, KiacCUpUKAIMs, TEPUOJUYHOCTh, HAOIOJEHUE, HKCIICPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaINOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHUI 3apsl, BEIIECTBO, TEI0, 00bEM, arperarHoe
COCTOSIHHME BEIIIECTBA, ra3, (GU3NUYECKUE BEITMUYMHbI, CAMHUIBI U3MEPEHHS, KOCMOC, TIJIaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadusi: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIIA€MBbI€E, TOILUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBo U XMMH4YeCKasi peaKIus

[Iepuonnueckui 3akoH. llepuomnueckass cucrema XuMUYeCKux sneMeHToB [ U.
MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kajlus, KalblUid U UX COCOUHEHHUI B COOTBETCTBUHU C
NIOJIOKEHHEM 3JIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBA: BUJAbl XUMHYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKH U BUJIA XMMUYECKON
CBSI3H.

Knaccuduxanus 1 HoMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX COCITUHEHN, TeHETUYECKasI
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanuss XuMUYeCKUX peakiui IO pa3IUyHbIM MpU3HAKaMm (M0 YHCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(DPeKTy, MO0 HU3MEHEHUIO
CTEMEHEN OKHUCICHUSI XHUMHUYECKHUX DJIEMEHTOB, II0 OOpaTUMOCTHU, MO Y4YaCTHIO
KaTaJin3aTropa). JK30- U SHJI0TEPMUUECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHCHUSI.

[TonsiTue 0 ckopocTu xumMudeckoi peakuuu. [TorsTue 006 0OpaTUMbBIX 1 HEOOPATUMBIX
XUMHYECKUX peaklusx. [IoHATHE O TOMOr€HHBIX U FeTEPOreHHbIX peakuusax. [loHaTue o
katanuse. [loHdaTne O XMMHYECKOM paBHOBeCHMH. DAKTOPHI, BIUSAIOIIAE HA CKOPOCTh
XUMHYECKOW PEAKIIMU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, AJIEKTPOHHBIA 0OajaHC OKHUCIUTEIbHO-
BOCCTaHOBHUTEIBHOU peaKuuu. CocraBiienue YpPaBHEHU OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOJIHL30BAHIEM METO/Ia MICKTPOHHOTO Oaianca.

Teopust BIAEKTPOIUTUYECKOW JIHCCOLMAIMU. JNEKTPOJUTHI M HEIIEKTPOIUTHI.
Katnonsl, annonel. MeXaHu3M JUCCOLMALINY BEIIECTB C PA3JIMYHBIMU BUAAMHA XUMUYECKOU
cBs3u. Crenenp qucconuarui. CUiabHbIC U C1a0bIe DIEKTPOTUTHI.

Peakiuu nonHoro o6MeHa. Y clioBus IPOTEKAHMS PEaKIMii HOHHOTO 0OMEHa, TOJIHBIE
U COKpalllEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOICTBA KUCIOT, OCHOBAaHUN U COJIEH B
CBETE MPEJICTABICHUN 00 AJIEKTPOJMTHYECCKON auccoruanuu. KayecTBeHHbIC peakIMu Ha
VoHBbI. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BEIIECTB —
META/VIOB M HeMeTauioB (Tpadura M amMmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATpus),
VICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEAaKLUU OT BO3ACHMCTBUS Pa3IMYHBIX
(GbakTOpoB, HCCIEIOBAaHHE DIIEKTPONMPOBOAHOCTH  PAaCTBOPOB  BEIECTB, MpoIecca
JUCCOIMAIIMU KUCTIOT, IIEeIo4Yel U coliei (BO3MOKHO MCIIOJIb30BaHUE BUIEO MAaTEpPUAIIOB),
IIPOBEJIEHHUE OIBITOB, WIUTIOCTPUPYIOIINX MPU3HAKU NMPOTEKAHUS PEAKIIMH HOHHOTO OOMEeHa
(oOpa3oBaHue Oocajka, BbIJEICHUE ra3a, 00pa30BaHUE BOJIbl), OMBITOB, WILUTFOCTPUPYIOLIUX
IpPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHHE, PeaKlUd pPa3iokKEHUs,
COCIMHEHMS), PACIO3HABAHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KauyeCTBEHHBIX
peaKuuii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a1a4.



HemeTanabl 1 X coeIMHEHHUS

OO6miast xapakrepucTuka rajqoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
creneHu okucienus. CrpoeHne U (pu3MUecKre CBOMCTBA MPOCTHIX BELIECTB — TaJIOr€HOB.
XMMHYECKHE CBOWCTBA HA MpUMeEpE XJopa (B3aMMOJIEUCTBHE C METAJJIaMHU, HEMETaJJIaMH,
mienioyamu). Xijopoopopon. ConsiHas KUCIOTAa, XUMHYECKHME CBOMCTBA, MOJy4YEHUE,
npuMeHeHue. JleicTBue XJopa M XJIOPOBOJAOPOJAa HAa OPraHU3M uelloBeKa. Bakneimme
XJIOPHUJIBl U UX HAXOXKJIEHUE B MIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okuciaeHus. CtpoeHue u Gpu3nyeckue CBOMCTBAa MPOCTHIX BEUIECTB —
KACIIOpoAa M cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOpPOJa U cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOPOJI, CTPOCHHE, (PU3UUECKUE U XUMHUUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK MPEJICTABUTEN KUCIOTHBIX OKCHI0B. CepHas KUcaoTa, Gu3nuecKrue U XUMUYECKUE
cBOMcTBa (OOIIME KaK MpEACTaBUTENSl Kilacca KUCIOT U crenuduyeckue). XUMUYECKHUE
peaklMu, Jiexale B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOJY4YEHUS CEpHOM KHUCIOTHI.
[Ipumenenue cepHoit kucaoTsl. Conu CepHOM KMCIIOThI, KAUECTBEHHAsI peaKklMsl Ha CyJbdar-
noH. HaxoxnaeHune ceppl M €€ COCAMHEHUM B NPUPOJE. XUMHUUYECKOE 3arps3HEHHE
OKpY’KaloIllled Cpellbl COEIMHEHHUSIMU Cepbl (KUCIOTHBIE JOXKIU, 3arpsA3HEHUE BO3AyXa U
BOJ0EMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MpUpoJe, (PU3HUUYECKUE U
XUMHUYecKue cBorcTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (Qu3MYecKHe Hu
XUMHYECKHUE CBOMCTBa, moiydeHne u mnpuMmeHeHue. Conn aMMOHHMS, UX (U3NUYECKUE U
XUMUYECKUE CBOMCTBaA, MpuMeHeHre. KauecTBeHHas! peakiis Ha UOHbI aMMOHUs. A30THas
KHUCTI0Ta, €€ Toay4YeHue, GU3NYecKue U XUMUYeCKUe CBOMCTBA (00IIMe KaK MpeICcTaBUTEINs
KJ1acca KUCJOT | crienududeckue). Vicnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE
MUHEPAITBHBIX yA00pEHUN. XUMUYECKOE 3arps3HEHUE OKPY KAIOIIEH CPellbl COSTMHEHUSIMU
a3oTa (KUCJIOTHBIE JOXKIHM, 3arpsi3HEHUE BO3Ayxa, NOuYBbl U BOAoEMOB). docdop,
ajutoTporniabie Monudukanuu dochopa, puznueckne u xumudeckue cporcTBa. OKCH
docdopa (V) u pochopras xkucimora, GU3HISCKUE U XUMHYECCKHE CBOMCTBA, IMOJyYEHHUE.
Ucnonp3oBanue hochaTroB B KauecTBE MUHEPATBLHBIX YA0OPEHUH.

O6mrast xapakrepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE  CTEMEeHU  OKUCICHUSA.  YTIIEpOJA,  aUIOTPONHbIE  MOAUPUKAIINH,
pacmpocTpaHeHue B mpupone, ¢GU3MUECKHMe U XUMHYECKHE CBOMCTBa. AmcopOIms.
Kpyrosopot yrnepoga B mpupoje. Okcuipl yriepoja, MX (pu3nueckue U XUMHUYECKHEe
CBOMCTBA, JACHCTBUE HA JKUBBIE OPTraHU3MbI, MOJYYEHUE U MPUMEHEHHUE. DKOJOTHUECKHE
npoOiembl, cBsi3aHHbIE ¢ okcuiom yriepoaa (IV), rumoresa rinoGanbHOrO MOTEIJICHUS
KJIMMAaTa, MapHUKOBBIN (D PeKT. YToapHas KUCIOTa U €€ COJTH, X PU3NUECKHE U XUMUYECKHE
CBOMCTBa, IMoOJlydeHHE U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEJTLCKOM XO3SIHCTBE.

[lepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yTiepoa
(MeTaH, 3TaH, ATWIEH, alleTWJICH, 3TaHOJ], TIUUEPUH, yKCycHas kuciora). [IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJOB (yroib, MPUPOIHBIA ra3, HEQTH), MPOAYKTHI X MEPEepadOTKH



(6eH3MH), UX pOJb B OBITY M MPOMBINUICHHOCTH. [IOHSATHE O OHONOTHYECKH BaXKHBIX
BEIIECTBAX: JKHpax, OeiKax, yrieBojax — M UX pOJId B >KM3HU 4YesloBeka. MartepualibHOe
€IUHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COEAUHEHHUI.

Kpemuuii, ero ¢usmyeckue U XMMHUYECKHE CBOMCTBA, IMOJYYEHUE U IMPUMEHEHHUE.
Coenunenusi kpeMHus B mpupojae. O6mme mnpeacraBieHus o6 okcune kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, WX HCIOJIb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiinme cTpoutenbHble MaTepUAIbl: KEpAMHUKa, CTEKJIO, IIEMEHT, OETOH, YKeJe300€TOH.
[IpoGsiembl 0€30MaCHOTO KCIOJIB30BAHUS CTPOUTEIBHBIX MaTEpPUAJIOB B IOBCEIHEBHOMN
KU3ZHHU.

Xumuueckuui IKcnepumenm:

u3yueHue oOpas3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHUCJIOTHI,
MIPOBEJCHNE KAYECTBEHHBIX pEaKIMid Ha XJOPUI-UOHBI W HAOJIOJICHHE NPU3HAKOB HUX
MPOTEKAHUS, OMBITHI, OTpaKarolue PU3NUEeCKne U XUMUYECKUE CBONCTBA TaJIOTEHOB U UX
COEIMHEHMI (BO3MOXXHO MCIOJIb30BaHUE BUAEOMATEPHAIIOB), O3HAKOMJIEHUE C 00pa3namMu
XJIOPUOB (TaJOT€HUIOB), O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ COeTMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEpUATIOB), HAOJIIOJIEHUE IIpollecca OOYriIMBaHUSL caxapa MoJ
NEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, MPOBEJECHUE KAYECTBEHHON pEaKIMu Ha Cynb(paT-uOH H
HaOJI0/ICHUE MPU3HAKa €€ MPOTEKaHUsI, 03HAKOMIICHUE ¢ (PU3UUYECKUMU CBOMCTBaMU a30Ta,
dochopa u ux coeauHEeHUN (BO3MOXKHO HCIIOJIH30BAHHME BUCOMATEPHAIIOB), 0Opa3iaMu
a30THBIX U (HochHOpHBIX yAOOpEHUi, TOIyYeHHe, COOUpaHue, pacrio3HABaHUE U HU3yUYCHUE
CBOMCTB aMMHaKa, MPOBEICHNE KAYECTBEHHBIX PEaKIii Ha NOH aMMOHUA U GocdaT-uoH u
VU3yUYCHUE NPU3HAKOB HMX MPOTECKaHHS, B3aUMOJCHUCTBHE KOHUCHTPHUPOBAHHOW a30THOMU
KHUCJIOTBl C MEJbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUANIOB), M3YUYEHUE MOJIeNeH
KPUCTAJUTMYECKUX PEmETOK anmMasa, rpaduta, QyliepeHa, 03HAKOMIICHHE C IMPOIECCOM
afcopOLMKU PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM MPOTHUBOTa3a,
MOJIy4eHHe, COoOWpaHue, pacro3HAaBaHWE ¢ U3YYCHHE CBOWCTB YIJIEKHCIOTO Trasa,
IPOBEJICHNE KAYECTBEHHBIX PEAKIIMii HAa KapOOHAT M CHJIMKAT-UOHBI U M3yUYCHHUE TIPU3HAKOB
UX MPOTEKaHUs, 03HAKOMJIEHHWE C MPOAYKIUEH CHUIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHelIre HeMeTalIbl U UX COSTUHEHUS».

MeTaJuibl U MX COCAMHEHUS

OO0miast xapakTepUCTUKA XUMUYECKHUX JJIEMEHTOB — METAJUVIOB HAa OCHOBAHMHM HX
nonoxkeHust B Ilepmoamueckon cucreme xumuyeckux sneMeHToB [[. M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTainueckas CBS3b W METalUIMYecKas
KpUCTAININYECKAs PEMIETKA. DIEKTPOXUMUYECKUI P HApsKEHNU MeTalioB. duznueckue
U XUMHYECKue cBOMcTBa MetayioB. OOmue crnocoObl monydeHus: mMetamioB. [loHsitue o
KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYyH,
TIOPATIOMUHUN, OpPOH3a) U UX PUMEHEHHE B ObITY U MPOMBIIIIEHHOCTH.

[I{emouHble MeTAIIBL: TTOJIO)KEHKE B [leproauyeckoi cuctemMe XUMUYECKUX AIIEMEHTOB
. . MeHneneeBa, CTpOEHHE HUX aTOMOB, HaXOXIE€HHE B mpupone. Puznueckue u
XMMHUYECKUE CBOMCTBAa (Ha mpumepe HaTpus U Kanus). OKCUIIBI U THUIPOKCUABI HATPUS U
kanus. [[pumeHeHre meaoYHbpIX METAJIJIOB U UX COCTUHEHUM.



[IlenoyHO3eMeNbHBIE METAJJIBI MAarHUM W KallbLUM: TOJoXkeHue B llepumogmueckoi
cucreMe xuMuueckux sneMeHToB . 1. MenaeneeBa, CTpoeHHUE UX aTOMOB, HAX0XCHHUE B
npupoae. Ddusznueckre M XUMHUUECKHE CBOMCTBA MarHus MW Kanblusa. BaxnHeniine
COCAUHEHUs] Kanbltus (OKCHZ, THAPOKCHUI, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHUS.

AnmroMuHUI: nonoxeHue B llepuognueckoi cucrteMe XuMHYecKux siaemeHToB 1. .
MenpaeneeBa, CTpOCHHME aToMa, HaxoXkAeHuWe B mpupoje. PU3MYECKHEe U XUMHUYECKUE
CBOMCTBa amtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M TUJIPOKCHIA ATFOMUHUS.

Kenezo: momoxenue B Ilepunoamyeckoil cucreme xumudeckux snemeHtoB [[. .
MenpaeneeBa, CTpOCHHME aToMa, HaxoxkAeHHe B mpupoje. PU3NYECKHEe U XUMHYECKUE
cBoMcTBa xene3a. Okcuabl, runpokcuabl U conu skene3a (II) u xxenesa (III), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C oOpasllaMyd METaJJIOB M CIUIaBOB, UX (DU3UYECKUMHU CBOMCTBaMH,
U3YUYEHUE PE3YIbTATOB KOPPO3UHU METAIOB (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
OCOOEHHOCTE B3aMMOJEHUCTBHUS OKCHAA KaJbLMs M HaTpusd C BOJOM (BO3MOXKHO
WCIIOJB30BaHUE BHUEOMATEpPUAIOB), HCCICIOBAHUE CBOMCTB MKECTKOW BOJBI, Ipoliecca
TOPEHUs Keje3a B KUCIopoAe (BO3MOXKHO MCIOJIb30BAHUE BHUIEOMATEPHUAIOB), MPU3HAKOB
MPOTEKAaHMS KAYECTBCHHBIX PEAKIIUI HA NOHBI: MAarHUs, KaJIbLIUs, aJTFOMUHUS, [INHKA, XKeJe3a
(IT) u xenesza (III), menu (II), HaOnrOIEeHNE U OMKMCAHUE MPOIECCOB OKPAIIIMBAHUS TIJITAMEHU
MOHAMH HATpHsl, Kajausg U Kaiblusi (BO3MOXXHO HCIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
uccienoBanre aM(OTEPHBIX CBOWCTB THUAPOKCHIA QITIOMUHUS W THIPOKCHAA ITUHKA,
PEIIEHHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe « BakHEHIIne METAIUIbl M UX COCTUHEHUS.

XuMus M OKpPYKaWIIadA cpeaa

BemecrBa w Marepuansl B TNOBCEIHEBHOM KW3HH 4YeJOBeKa. be3omacHoe
WCITOJIb30BaHUE BEIECTB M XUMHUYECKHUX peakiinii B ObITy. [IepBas moMoIb TPy XUMHUIECKUX
0KOrax U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpyXarolled cpenbl (mpeaenbHass — JOMyCTUMAas
KOHIIeHTpaIus BemniecTs, aanee — [1JIK). Poas xumun B pemeHnn S5KOJIOTHIECKUX TPOOIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3loB MaTepHalioB (CTEKIO, CIUIaBbl METAUIOB, MOJUMEPHBIC
MaTepHabl).

Meosicnpeomemmnule ceazu

Peanuzanuss MeXNpeIMETHBIX CBSI3€ TMpU M3yYeHUM XUMUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHITHH, TaK U
MOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
MKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAy4YHbIA (haKkT, THUIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KiIacCu(UKaALUs, TEePUOJAUYHOCTh, HAOIIOJCHHE, HKCICPUMEHT,
MOJICIMPOBaHUE, H3MEpPEHHUE, MOJCNb, SBJICHHE, TAPHUKOBBIM A(QekT, TexHOoJIoTus,
MaTepuabl.



®dusmka: Mmarepusi, atoMm, JJEKTPOH, NMPOTOH, HEWTPOH, HOH, HYKIWM, H30TOIIbI,
PallMOAKTHUBHOCTb, MOJIEKYJa, DSJCKTPUUYECKUN 3apsisl, NPOBOJHHUKH, IOIYIPOBOAHUKH,
IURJIEKTPUKHU, (POTORIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBa, Ta3,
pacTBOp, PaCTBOPUMOCTh, KPUCTAUIMYECKAsl pEIIETKa, CIUIaBbl, (PU3UUYECKHUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs, KOCMUYECKOEe MTPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixanue, 6uocdepa, IKOCUCTEMa, MUHEpPAIbHbIE Y00peHus,
MHUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOJbI, TOJE3HbIE
MCKOTIaeMbI€, TOTUTMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbI OCHOBHOT'O OOIIEro 00pa3oBaHUs
JIOCTUTAIOTCSl B XOJ€ OOyYeHHUS XHMHH B €IWHCTBE Y4YeOHOW M BOCHHUTATEIIbLHON
NEATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUMCKUMH COUHUOKYJIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TMPUHIATHBIMU B OOIIECTBE MpaBWJIAMU U HOpMaMU
MOBEJCHUSI U CIOCOOCTBYIOT IPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUS U COLIMATIM3AIUU
00yJarommMXxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALUN U PACIIMPEHUE OIbITA JEATEIIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuMOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJEJWI0, TIOHUMAaHUSl 3HAUYCHMSI XUMUUYECKON HAyKu B JKU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTU BIAJETh TOCTOBEPHON MH(MOPMAIIUEH O MEePEIOBBIX TOCTHKEHUSIX
U OTKPBITUSX MUPOBOM U OTE€YECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX
00 ycTpoicTBe MUpa U O0IIECTBA;

2) rpakIaHCKOI0 BOCIIUTAHMSA:

MPEACTABICHHS] O COLIMAIBHBIX HOpMaxX W MpaBUIaX MEXKIJIWYHOCTHBIX OTHOIIEHUN B
KOJUICKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Yy4yeOHO-
UCCIIEIOBATENILCKOM, TBOPUECKOM MW JAPYruX BHUAAX JIESITEIBHOCTH, TOTOBHOCTU K
pPa3HOOOPa3HOM COBMECTHOM JIESITEIbHOCTH MPU BHIMIOJIHEHUU YUE€OHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUM XUMHYECKUX HKCHEPUMEHTOB, CO3/IaHUU Y4YE€OHBIX ITPOCKTOB,
CTpEMJICHHS K B3aMMONOHMMAHMIO W B3aUMOIIOMOIIM B TIpollecce ITOM yueOHOM
NEeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYINKU CBOMX TOBAPHUILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEHIECTBE W XHUMHUYECKOW peakivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY IS
MOHUMAHUSI CYIIHOCTH HAYYHOW KAPTUHBI MHpA, TMPEACTaBICHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BUTHS NPUPOJbI, B3aUMOCBA3AX YEIOBEKA C MPUPOJHOU CPENou, O
pPOJIM XUMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA TMOJIyYEHHWE HOBBIX 3HAHWI MO XUMUH,
HEOoOXoAUMbIE NIl OOBSICHEHUSI HAOJIOJaeMbIX IMPOILIECCOB M SIBIICHUM, MO3HABATEIIbHOM,
UH(OPMAIIMOHHON U YUTATEIbCKOM KYJIBTYpPbI, B TOM YHCJI€ HaBBIKOB CaMOCTOSATEIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATypOH, NOCTYMHBIMU TEXHUYECKUMHU
cpeacTBaMHu MH(OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYUYEHHIO U MO3HAHUIO, TI0003HATEIBHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K
caMOOOpa30BaHMIO, TPOCKTHOM U MCCIEAOBATEIBCKOU JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAIPABICHHOCTH M YPOBHS OOy4E€HUS B JaIbHEUIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAHWE IEHHOCTU >XU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAHOBKHM Ha 3JI0pOBbIA 00pa3 >KU3HU, OCO3HAHME TOCJIEACTBUNA U HEMPUSITHE BPEIHBIX
PUBBIYEK (YIIOTPEOJICHUS aTKOTr0Jisl, HAPKOTUKOB, KypEeHUSs1), HEOOXOIUMOCTH COOJIIOJICHUS
npaBuil 0€30MacCHOCTH MPU OOPAIIEHUU ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN
KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K NPAKTUYECKOMY U3YUEHUIO Tpodeccril U Tpyaa pa3inyHOTO poja, yBaXKECHHUE
K TpyAy W pe3ysbTaTaM TPYIOBOU IEATEIBHOCTH, B TOM YHMCJIE HAa OCHOBE IMPUMEHEHHUS
MPEAMETHBIX 3HAHWN 10 XWMHH, OCO3HAHHBIA BBIOOP WHAMBUIYATLHOH TPacKTOPUU
MPOJIOJIKEHUSI 00pa30BaHUsl C YUYETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEeTHON MPOPECCHOHATIBHON IeITeTbHOCTH
U pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh aJaNTHPOBATHCS B MPOQPECCHOHAIBHON
cpene;

6) 3K0JI0rM4eCKOro BOCIIMTAHUS:

AKOJIOTHYECKHU I1€JIeCO00pa3HOe OTHOIICHHE K TMPUPOJIe KaK MCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIIECTBOBaHMS, TOHMMAaHKE IIEHHOCTH 3I0POBOT0 U O€30macHOro o0pasza
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3UYECKOMY U TICHXUYECKOMY
3I0POBbBIO, OCO3HAHUE IIEHHOCTH COOJIOICHNS MTPaBUII O€30IaCHOTO TIOBEICHUS TP padboTe
C BEILECTBAaMHU, a TAK)KE B CUTYalUAX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHMS, TOJydaeMble MPU U3YUCHUU XUMHH, JJI PEIICHUS
3a7a4, CBSA3aHHBIX C OKpPYXKarolled NPUPOJHOM CpEedoM, MJIsi TOBBIIECHHS YPOBHSA
AKOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJIOTHUECKUX Mpo0sieM U
NyTel UX PELICHUs] MOCPEICTBOM METOJIOB XHWMHH, SKOJIOTMYECKOTO MBIIIJICHUS, YMEHHS
PYKOBOJICTBOBATHCSI M B ITI03HABATEIBHON, KOMMYHUKATUBHOW U COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MerarnpeaMeTHBIX PE3yJIbTATOB BBIIEISAIOT 3HAYUMBIEC JJI1 POPMUPOBAHUS
MUPOBO33pEHUsS] OOIllEHay4YHbIe TOHATHA (3aKOH, TEOpHUs, MPUHIMUI, THUMOTE3a, (QakxT,
CUCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX MpeAMETaX U MO3BOJSIOT HA OCHOBE 3HAHMM M3 3THUX MPEIMETOB
dbopMUpOBaTh MPEACTABICHUE O IEJIOCTHOM HAy4yHON KapTHHE MUpa, U YHUBEpCAJIbHBIC



ydeOHbIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJIATHBHBIC), KOTOPBIC
obOecreunBarOT (OPMHPOBAHWE TOTOBHOCTH K CaMOCTOSTEIBHOMY IIJAaHUPOBAHHWIO U
OCYIICCTBJICHUIO YUeOHOH JESITCIIBHOCTH.

IMo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBUS

ba3oBble Jorn4eckue 1ecTBUA:

YMEHHUS HMCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHHS TPU OCBOCHHHM 3HAHMIA:
pacKpbIBaTh CMBIC XUMHUYCCKHX TIOHATHH (BBIACIAATH HMX XapaKTEepPHbIC IPH3HAKH,
yCTaHABJIMBAaTh B3aWMMOCBS3b C JPYTMMH TIOHSATHSMH), HCIIOJB30BaTh TIOHATHS IS
OOBSCHCHHS OTJCIbHBIX (AKTOB W SBJICHUH, BBHIOMpATh OCHOBAHUS M KPUTCPHUH IS
KJIacCU(UKAITMN XMMHYECKUX BEIIECTB M XUMUUYECKHUX PEaKIIUH, yCTaHABIMBATh MPUIHHHO-
CIICICTBCHHBIC CBSI3M MEXKITy OOBEKTaMH H3yUYCHHUS, CTPOUTH JIOTHYECKHUE PACCYKICHHS
(MHIYKTHBHBIC, JCTYKTUBHBIC, IT0 aHAJIOTHH ), JICJIaTh BBIBOIbI M 3aKITIOUCHUS;

yMEHHUE MMPUMEHATH B TIPOIIECCE TTO3HAHUS TOHITHS (IPEAMETHBIC M METAIPEIMETHBIC),
CUMBOJIMYCCKHUE (3HAKOBBIE) MOJICTH, UCTIOIb3YEeMbIE B XHUMHH, MPEOOPa30BBIBATH IIUPOKO
NPUMEHSEMbIE B XHMHH MOJEIbHBIC TIPEACTABICHUS — XHMHUYCCKHH 3HAK (CHMBOJI
dJIEMEHTa), XUMHUYecKas (opMyia U ypaBHCHHE XUMHUYECKON pEaKIMu — TPHU PEIICHUN
y4eOHO-TI03HABATEIBHBIX 33/1a4d, ¢ y96TOM 3THX MOJEIBHBIX MPEACTABICHUA BBISBIATH U
XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMUYECKHUX BEIIECCTB U
XUMHUYECKUX PEAKIUH, BBISBISTH 00IIHE 3aKOHOMEPHOCTH, TPHYUHHO-CJICICTBEHHBIC CBSI3U
Y IPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBaTe/bCcKue AeHCTBHS:

YMEHHUE HUCII0Ih30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkKe€ B KA4eCTBE OCHOBBHI Uil (DOPMHUPOBAHHS THIIOTE3BI 110 IPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA;

MpUOOPETEHNE OIBITA 10 TUIAHUPOBAHUIO, OPTAHU3AIUN U TMPOBEACHUIO YUCHUIECKUX
AKCTIICPUMEHTOB, yMEHHE HA0II0/1aTh 32 XO0M IIPOIecca, CAMOCTOSATEIBHO ITPOrHO3UPOBATH
ero pesyibTar, GOopMyJIHpOBaTh OOOOIIEHUS W BBIBOJBI IO Pe3yibTaTaM IPOBEIEHHOTO
OTIBITA, MCCIICIOBAHUS, COCTABIIATh OTUET O MPOJIeTIaHHON padoTe.

Pa6ora ¢ undopmanmei:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh U HHTEPIPETHPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB M (DOPM IPEJICTABICHUS, MOJyIacMyI0 3 Pa3HBIX UICTOYHUKOB (HAYUHO-TIOMYJISIpHAs
JuTepaTypa XHMHUYECKOTO COACP)KaHHS, CIpaBOYHBbIE IMOCOOHs, pecypchl HMHTepHera),
KPUTHYCCKU OIICHUBATH IMPOTHBOPECUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE IPUMEHSITH Pa3IMIHbIC METOBI 1 3aIIPOCHI IIPH IMIOUCKE ¥ 0TOOpe HHMDOPMAILIUH
¥ COOTBETCTBYIOIIHMX JaHHBIX, HEOOXOIUMBIX JIJIs1 BEITIOJIHEHHUS YUCOHBIX U ITO3HABATEIbHBIX
3aJlad  ONpENCACHHOrO THUIA, TMPUOOPETEHHWE OmbiTa B 00JACTH  HUCIOJIb30BaHUS
UH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJQJCHUEC KYJBTYPOH aKTHBHOIO
UCIIOJIb30BAHUS PA3INIHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSATEILHO BEIOMPATH ONTUMAILHYIO
dbopMy npeacTaBiieHUus HHOOPMAIIUU ¥ WUTFOCTPUPOBATH PEIIacMbIe 33aJ1a4l HECIOKHBIMU
cXeMaMH, TharpaMmmamu, IpyruMu popmaMu rpa@uKy 1 UX KOMOMHAIUSAMU;



YMEHHE HCII0JIb30BATh U aHAIM3UPOBATh B MPOLECCe YUYEOHON M UCCIIEN0BATEIbCKOM
JESATEIbHOCTH HH(OPMALMI0O O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOIO XO35HUCTBA U
TPaHCIIOPTa Ha COCTOSIHUE OKPYIKAOIIEH IPUPOJHON CpEebl.

KoMmyHHKaTHBHBIC YHHBepCaIbHbIe Y4eOHbIE AeliCTBUS:

YMEHHs 3aJlaBaTh BOIPOCH (B XOnA€ auajora M (WiaM) AMCKYCCHH) IO CYIIECTBY
oOcyxJaeMoi TeMbl, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCHUTEIBHO BBIITOJIHEHUS
IPEIOKEHHOM 3a]a4u;

YMEHUSl TMPEACTAaBIATh MOJYyYEHHbIE pEe3yJIbTaThl MO3HABATENbHOW NEATEITbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; [JeJaThb TMPE3eHTALMI0 pPe3yJbTaTOB BBIMOIHEHUS
XUMHUYECKOTO DJKCIepUMEHTa (J1abopaTOpPHOrO OIbITA, JAOOpaTOpPHOM pabOThl IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHUS Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOM
U HCCIEN0BATENbCKON JEATEIbHOCTH IMPHU PEIICHUH BO3HHUKAIOLIMX MPOOJEM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COIJacOBaHUsI MO3UIUNA (0OCYyXJeHHs, OOMEH MHEHUSIMHU,
«MO3TOBbIE HITYPMbI», KOOPAUHAIMS COBMECTHBIX ACHCTBUM, ONpEEIEHNE KPUTEPUEB T10
OLICHKE KauyeCTBA BBIIIOJIHEHHOU paObOThI U IpyTHUe).

PeryasiTuBHbIC YHUBepcaibHbIe YUeOHbIe 1elCTBUSA:

YMEHUE  CaMOCTOSITEIbHO  ONpPENEeNsATh UENH  JIESITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH  CBOIO
JeSTeNbHOCTh, BBIOMpaTh HambOosnee >3(PPeKTUBHBIE CHOCOOBI pemeHus Y4YeOHBIX U
MTO3HABATEJIbHBIX 33/[a4, CAMOCTOSITEIbHO COCTABIISITh WIIM KOPPEKTHUPOBATH MPEII0KEHHBIN
QITOPUTM JEUCTBUN TPU BBHIMOIHEHUM 33JaHUI ¢ y4E€TOM IOJy4€HHsS HOBBIX 3HAHHUH 00
U3y4aeMbIX OOBEKTax — BEIIECTBAX M PEAKIMSIX, OLIEHWBATh COOTBETCTBUE MOIYYECHHOTO
pe3ynbTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
[IpeJIaraeMbl€ B YCJIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpemMeTHBIX PE3yJNbTAaTOB IO OCBOCHHIO O0S3aTEIBHOTO COJIEpPKAHUS,
YCTaHOBJICHHOTO JaHHOUW deaepaibHOi pabodeil mporpaMMoi, BBIICIAIOT: OCBOCHHBIC
0oOyJaronMMucsl Hay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI ACHCTBUH, crienuduyecKue s
IpPEeIMETHONU 001acTh «XUMUS, BUJBI JCSITEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlUU, TPEeoOPa30BAHUI0O U TMPUMEHEHUIO B PA3IMYHBIX YYE€OHBIX U HOBBIX
CUTYyalHsIX.

K xoniry oOyuenus B 8 kjacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOHKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIMUXCS YMEHUM:
e pacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJd, XUMHYECKUM
AJIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHASI U HEOJAHOPOJIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAas M MOJIEKYJIApHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsA Macca, MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUU, MOJISIPHBIN
00BEM, OKCHUJ, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHMUS,
XUMHUYECKash peakius, KiaccuuKalus peakluil: peakuuud COeAUHEHUs, peaKluu
Pa3NoKEeHUs], peaKIMy 3aMelIeHUs], Peakiui OOMEHa, 9K30- U SHAOTEPMUUYECKHUE PEaAKIIHH,



TEIUIOBOM 3((deKT peakiuu, apo aroma, IEKTPOHHBIA CIIOM aToma, aTOMHas OopOUTalb,
paauyc aroma, XMMUYECKasl CBsI3b, NOJIAPHAs M HENOJSpHAs KOBAJICHTHAs CBsA3b, MOHHAs
CBs13b, MOH, KATMOH, aHUOH, paCTBOpP, MaccoBas JA0JIs1 BellecTBa (IPOLIEHTHAs! KOHLIEHTpaLVsl)
B PACcTBOPE;

e MJUIFOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHATHA M NPUMEHATh O3TH
IIOHSATUSA IIPU ONMCAHNUHU BEIIECTB U UX IPEBPALLECHUN;

e HCIOJIH30BAaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUs (DOPMYJI BEIIECTB U ypaBHEHU I
XUMHUYECKUX PEaKIUM;

e ONpENENATh BAJEHTHOCTb AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COEJUHEHUSX, CTEMEHb
OKHCJIEHUSI DJIEMEHTOB B OHWHApHBIX COEIMHEHHUSX, NPUHAMICKHOCTh BEIIECTB K
onpeaeaéHHOMY KJaccy COeIMHEHUN No (opMyiaM, BUJ XUMUYECKON CBSI3H (KOBaJEHTHAs
Y MOHHAsI) B HEOPTAHUYECKUX COEAMHEHUSX;

e packpeiBaTh cmbica llepunoamueckoro 3akona [[. M. MenneneeBa: HeMOHCTPUPOBATH
NOHUMaHUE NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHUMHYECKUX D3JIEMEHTOB OT UX
noJyioxxeHus B [lepuonnueckoii cucreme, 3aKOHOB COXPaHEHUS! MacChl BELIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUsl, 3aKOHa ABOraipo;

e ONUCHIBATH M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoil cHUCTEMBI
XUMHUYECKUX DJJIEMEHTOB: pa3iMyaTh IMOHATUS «IJIaBHAas mnoarpymmna (A-rpymnma)» Hu
«mnobouHass mnoxarpynmna (b-rpynma)», wmaible W OOJbIIME IEPUONBI, COOTHOCHUTH
o0o3HaUYeHHs, KOTOpble HMeEIoTcs B Tabmmme «llepmonnueckas cucteMa XHUMHYECKUX
anementoB /. M. MenneneeBa» € 4YMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps[ sSApa, O0IIee YUCIIO 3JIEKTPOHOB U paciipe/iesieHIe
UX I10 JIEKTPOHHBIM CIIOSIM);

o KJIAaCCHU(PUIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUUYECKUE
peaxiuu (110 YUCIIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3P PEKTY);
e XapakTepu3oBaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX
KJACCOB,  NOATBEP)KAAs  ONUCAaHUE  NPUMEPAMH  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaye€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUSI XUMUYECKHUX NTPEBPALLEHNI B PA3JIUYHBIX YCIOBUSX;

e BBIYMCIIITH OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMUMUYECKOro 3JeMeHTa Mo (opMylie COEIUHEHUS, MacCOBYIO JOJII0 BELIECTBAa B
pacTBoOpe, MPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKON PEAKLINU;

e IPUMEHATH OCHOBHBIEC OIEpAllMM MBICIUTEIBHON IEATENBHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CHCTEMaTHU3allui0, KIacCH(HUKAIUIO, BBISBICHHE IPUIMHHO-
CIIEICTBEHHBIX CBS3€M — JUIsl M3yYEHMs CBOWCTB BEIIECTB M XWUMHUYECKHX pPEaKLUH,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUSA — HAOJIOJEHUE, U3MEPEHUE, MOJIECIUPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICIEHHBIN);

e ClEIOBaThb MpaBuUjaM I[OJb30BAaHUS XHMHUYECKOM TMOCyIoMl u  1abopaTOpHBIM
o0opysOBaHHEM, a TaKK€ IpaBWJIaM OOpalIEHUs C BELIECTBAMHU B COOTBETCTBHM C
MHCTPYKUUSAMHU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XMUMUYECKUX OIBITOB IO MOJYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOIOPOA U KUCIOPO/a), IPUTOTOBICHUIO pACTBOPOB C



ONpPENEIIEHHON MacCOBOM JI0J€M PAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IPOBOJIHTH
XUMHYECKUE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIEIOUEH U KUCIIOT C HOMOILBIO
WHJUKATOPOB (J1akMyc, peHon(pTaIenH, METUIOPAHXK U IPYTHE).

K xoHniry o0yuenus B 9 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JTOHKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:
e pAacCKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IOHSATHI: XMUMHUYECKHU DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasl peaKiys, XUMUUECKasi CBA3b,
TEIJIOBOM 3(PQPexT peakuuu, MoJjb, MOJSPHbIA OOBEM, pPaCTBOp, BIEKTPOJUTHI,
HEDJIEKTPOJUTHI,  ANEKTPOJUTUYECKAs  JIUCCOIMAIUsl, pPEaKUUh HOHHOrO  OOMEHa,
KaTanu3aTtop, XHWMHYECKOE paBHOBeCHE, O0OpaTUMble W HEOOpaTHMbIE peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEb, OKUCIIEHUE U
BOCCTaHOBJICHHE, AJUIOTPONUs, aMPOTEPHOCTb, XUMUYECKasl CBS3b (KOBaJEHTHAas, NOHHAs,
METa/NINYecKasi), KpUCTAJUIMYECKas peueTka, KOppO3Usi METAJIOB, CIUIaBbl, CKOPOCTh
XUMHYECKOU peaklnH, npeaeapbHo aonycrumas konnentpauus [1JIK Bemecrna;
e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATUA M NPHUMEHSTh 3TH
MIOHATHS TIPU ONMMCAHUU BEILIECTB U UX MPEBPaIICHUN’;
e HCIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTABIEHUS (DOPMYJI BEIIECTB U YPABHEHU I
XUMHYECKUX PEaKIIUK;
e ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIIEHHSI XUMUYECKUX AJIEMEHTOB B COEAMHEHUSAX
Pa3IMYHOr0 COCTaBa, NPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHH 110
dopmynam, BHJ XUMHYECKOW CBSI3M (KOBaJICHTHAs, WOHHAs, MeETa/NIMyeckas) B
HEOPTaHUYECKUX COCAMHEHMSX, 3apsj MOHA MO XUMHUYECKON (opMylie, XapaKkTep Cpe/sl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COEAMHEHHUH, THUIl KPUCTAIMYECKON pEETKU
KOHKPETHOI'O BEILIECTBA;
e packpsiBaTh cMmbich llepuoanueckoro 3akoHa /. . MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NMOHMMAaHUE: OMKCHIBATh U XapaKTepu30BaTh Tabimunyto ¢opmy [lepuogndeckoit cucrembl
XUMUYECKUX DJJIEMEHTOB: pa3jauyaTh IMOHATUS «IMWaBHasg mnoarpynna (A-rpymnma)» u
«nobouyHas mnoarpynmna (b-rpynma)», wManaeie W OOJIbIIME MEPUOABI, COOTHOCHUTH
0003HAUYEHUsI, KOTOpbIE HUMEIOTCS B MEPUOJUYECKOM TabnMie, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOEHHUSI aTOMOB XUMHUECKHX 3JIEMEHTOB (COCTaB U 3apsj sipa, oluiee
YHUCJIO BJEKTPOHOB M paclpefeleHHe WX MO0 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMICTB 3JIEMEHTOB U UX COCIMHEHHI B MpeleNiax MaJlbIX
NIEPUOOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX ATOMOB;
e KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUYECKUE
peakiuu (10 YUCITy U COCTaBy YYaCTBYIOUIUX B PEAKIIMU BEIECTB, M0 TEII0BOMY 3D (DEKTY,
10 U3MEHEHUIO CTETICHEN OKUCICHUS XUMUYECKUX DJIEMEHTOB);
e XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME U CHIEIU(PUIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPKAAsl OINUCAHHE IMPUMEPAMH MOJIEKYJSPHBIX M HOHHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIA;
e COCTaBJISITh YPABHEHUS DJIEKTPOIUTUYECKOW NHCCOLMALMU KHUCIOT, IIEJIOYEN U CONEH,
MOJIHBIE U COKpAIlI€HHbIE YPaBHEHHUS DPEAKIMH HOHHOTO OOMEHA, ypaBHEHHUS pEeaKIui,



HNOJTBEPKIAIOLINX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEX]y BELIECTBAMHU Pa3IUYHBIX
KJIaCCOB;

e PACKpPBIBATh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLMHA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PEAKIUL;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHHS, BO3MOYKHOCTH
NPOTEKAHUSI XMMUUYECKUX MPEBPAILEHUH B pa3InYHbIX YCIOBHUSAX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JOJII0 XUMHUYECKOT0 3JI€EMEHTa HO (OopMyJie COECIUHEHUS, MAaCCOBYIO JOJII0 BELIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUU;

e COOJIIOAATH TMpaBUja TOJB30BAHUS XUMHUYECKOM TOCYyJoMl u  JabopaTOpHBIM
o0opyIOBaHMEM, a TaKXke TMpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBIMOTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO TMOJYyYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YIIEKUCIOTO ra3a);

e IPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB pa3IMYHBIX BEILECTB:
pacno3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, MOIH]I-, KapOOHAT-, (hochat-, CUIHMKAT-,
cynb(har-, THAPOKCUA-WOHBI, KATHOHBI aMMOHHS M HWOHBI M3YyUYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIE ONEpAIlMM MBICIUTEIbHON AEATENbHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IICHNEe, CHCTEMAaTU3alMIO, BBISABICHNUE MPUYUHHO-CIICCTBEHHBIX CBS3EH —
JUISL U3YYEHUsI CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIMil, €CTECTBEHHO-HAYyYHbIE METObI
MO3HAaHUS — HAONIOAEHUE, W3MEPEHHE, MOJECIMPOBAHHUE, SKCHEPUMEHT (peaibHbIA U
MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue KonnyecTBo yacoB
Ne a3/1e/I0B H TeM K I DJIeKTpOHHbIe (M PpoBbIE)
/o p Beero OHTPOJIbHbIE paKTHYecKHe 06pA30BATENBHbIE PECYPChI
NporpamMmmal padoThI padoThl

Pasznen 1. HepBOHa‘laJ’[bele XUMHUYICCKHUEC MOHATUSA

XHUMHUS — BakHas

1.1 gg::;:;O3HaHI/I}I u 5 2 bubmorexa LIOK
mpaxTHIecKofi https://m.edsoo.ru/7f41837¢c
JIeATEeIbHOCTH YeJIOBEKa

12 BemectBa u 15 1 Bbu6nmuoreka LJOK
XUMUYECKUE PEAKIIUI https://m.edsoo.ru/7f41837¢c

Htoro no pazneny 20

Pa3nmen 2. BaxkHeiinine npeacTaBuTe M HEOPTaHHYECKNX BEIIECTB

21 Bozmyx. Kucmopon. 6 bubmorexa [JOK
[TousiTHEe 00 OKCHAAaX https://m.edsoo.ru/7f41837¢

29 Bonopoxa. [Tousitue o 2 1 bubmuoreka [IOK
KHMCIIOTaX M COJIIX https://m.edsoo.ru/7f41837¢c

2.3 rBlﬁii&iicgg o 5 1 1 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c

OCHOBAHUAX



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

OCHOBHBIE KJIACCHI

bu6mmoreka [JOK

2.4 HeOpFaHHqPZCKHX 1 1 https://m.edsoo.ru/7f41837¢
COEIMHEHUI
Htoro no pazneny 30

Pa3pnen 3. Ilepuoguuecknii 3axon u [lepuoguyeckas cucremMa xumuyeckux 3j1emeHToB /I. U. MenneseeBa.

Ctpoenue aToM0B. XuUMH4YecKas CB3b. OKNCINTETHHO-BOCCTAHOBUTEIbHbBIE PEaAKIINU
[Tepuonuueckuii 3aKoH
u [lepuoanueckas
3] | CHCTEMa XMMHYECKHX 7 Bu6moreka [JOK
’ snemenToB JI. W. https://m.edsoo.ru/7f41837¢c
MenpaeneeBa. CtpoeHue
aTomMa
XHUMHUYECKast CBSI3b.
39 OKHUCIUTENHHO- ] 3 bubmoreka IIOK
) BOCCTaHOBHUTCIIbHEIC https://m.edsoo.ru/7f41837¢c
peaxiun
Hroro mo pazmen 15 bubmorexa LIOK
pasiey https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 6
YACOB IIO ITPOTPAMME
9 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue pa3aesioB K i (undposbie)
n/n U TeM MPOrpaMMbl Bcero OHTPOTEHBIC PaKTHYeCKne o0pa3oBaTe/IbHbIE
padoThI pecypeb
Pa3nes 1. BenrecTBo M XMMHYecKHE peaKIMH
1 | oo wymseme [T B 10K
’ 3 ocHo pasieo https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHEBIE 3aKOHOMEPHOCTH 4 bubmorexa [JOK
’ XHUMHYECKUX PEaKITHA https://m.edsoo.ru/7f41a636
1.3 Siffgpﬁiﬂiﬁ?ﬁimme 8 1 bubmorexa HOK
2| AecomMatt. https://m.edso0o.ru/7f41a636
peaKiiii B paCTBOPax
Wroro no pazneny 17
Paznen 2. HemeTasibl M MX coeIMHEHUS
11 | vt amowemmos 4 Bumiorera LIOK
‘ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorensl
OO0mast xapaKTepUCTHKA
7o | XHMHHECKHX JIEMEHTOB 6 bubnmorexa [IOK
’ VIA-rpynmer. Cepa u eé https://m.edsoo.ru/7f41a636
COeTMHEHUS
O611ast xapaKTepUCTHKA
73 | XMMHYECKHX DJIEMEHTOB 7 bubmmorexa [{OK
’ VA-rpynmsl. Azot, pocdop https://m.edsoo.ru/7f41a636
1 NX COCAUHCHU S
24 OO01mas XxapaKTeprUCcTHKa ] 1 bubnmnoreka [HOK
) XUMUYCCKUX DJICMEHTOB https://m.edsoo.ru/7f41a636
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IVA-rpynmet. Yrirepon u
KPEMHHUH M UX COCJMHCHHS

Hroro no pazgeny

25

Pazgen 3. MeTasliibl 1 HX COeAMHEHUS

N bubmmorexa [JOK
3.1 | OOGmiue cBoiicTBAa METAJIOB 4 https:/m.edsoo.ru/7f412636
39 Baxkueiinme MeTambsl U UX 16 2 Bbubmuorexa [JOK
) COEIUHEHHNS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3znen 4. XuMus 4 OKpy»Kaoiias cpeaa
41 BemectBa u Mmatepuansl B 3 1 Bbubnuoreka [JOK
) JKA3HH YeJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 5 7
I10 ITPOTPAMME
INOYPOYHOE IINIAHUPOBAHMUE
8 KVIACC
No KoanyecTBo yacoB Nar DJIeKTPOHHBbIE HU(POBHIE
. /;1 Tema ypoka Bce | KonTpoabnbie | [IpakTuueckue n3y: e:n a o0pasoBarTe/bHbIe
ro padoThI padoThI pecypcebl
| T e T oo LOK
3 ClIoBeKa. https://m.edsoo.ru/ff0d210c
Tema u BemiecTBa
> ITousite o MeTogax 1 Bbu6nnoreka IJOK
MO3HAHUSA B XUMUU https://m.edsoo.ru/ff0d227¢e
[IpakTiaeckas padora Ne 1
«IIpaBmma paboTHI B
3 TabopaTOpUN M TIPUEMBI 1 bubmmorexa [JOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
n1ab0paTOPHBIM
00opyToBaHHEM
| e e e | B LOK
o pasat https://m.edsoo.ru/ff0d26ca
cMmecen
[paktnueckas padora Ne 2
5 «Pa3nenenne cmeceii (Ha 1 Bubmoreka [JOK
TIpUMEPE OUUCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPESHHOM COJIN)»
6 ATOMBI I MOJIEKYJTBI 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
) | Rueoms e | B LOK
https://m.edsoo.ru/ff0d2be8
XAMHUYECKHUX DIIEMEHTOB
] IIpocTele U cnoxHbIE 1 bubmorexa [IOK
BEIeCTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 1 Bubmoreka [JOK

Y4YECHHE

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA
COCTaBa BEILIECTB.

bu6bnunoreka [JOK

10 g:i?;iiﬁi?ggﬁgga' https://m.edsoo.ru/ff0d2eae
XUMHYECKUX IJIEMCHTOB
OTHOCHUTEIIbHAS aTOMHAas Bubmorexa LIOK

11| macca. OtHocuTe HHas https://m.edsoo.ru/ff0d323c¢
MOJIEKYJISIpHAsI Macca
MaccoBas noms

12 | XUMHYECKOTO dJIEMEHTA B bubmorexa HOK

https://m.edsoo.ru/ff0d350c
COCTMHCHUH

13 KonuuecTBo BemecTna. bubmuoreka LIOK
Mous. MonsipHasi Mmacca https://m.edsoo.ru/ff0d5230
dusznyeckre 1 XUMHICCKIE

14 | aBaeHus. Xumuueckas bubmorexa HOK

https://m.edsoo.ru/ff0d37fa
peakuus

o | v Baonss LOK

p . https://m.edsoo.ru/ff0d3al6
peakuui
3aK0H COXpaHEHHS MaCChI
bu6mmoreka IJOK

16 | pemects. Xumirieckite https://m.edsoo.nu/ff0d3b8S
ypaBHEHUS
BrrunciaeHus KOJIMYECTBA,

|7 | MAacchl BelecTsa 1o bubauoreka LIOK
YpPaBHEHUSM XHMHICCKUX https://m.edsoo.ru/ff0d5708
peaxiui
Knaccudukarms

|g | XMMHYECKHX peaxuuit Bubmuorexa [JOK
(coemuHEHUs, pa3IOKEHHUS, https://m.edsoo.ru/ff0d3f34
3aMeIICHIS, OOMEHA)

M B. JlomoHOCOB —

19 YUEHBIH-SHIUKJIOTICIUCT. bubmunoreka IIOK
O6o001IeHnEe U https://m.edsoo.ru/ff0d40c4
cucTeMaTH3alus 3HaHUN
Kontponbhas padora Nel

20 | mo teme «BemecTBa u bubmorexa HOK

https://m.edsoo.ru/ff0d4290
XUMHYECKUC PECAKIIUN))
Boznyx — cMech ra3os.

1 CocTas Bo3nyxa. Kucnopon Bubnuorexa LIOK
— BIIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeriecTBo. O30H
DuU3NYECKHE U XUMUYECKHE
CBOIICTBa KHCIOPOIa

22 | (peakiyl OKHACIICHUS, Bubmiorexa IOK

https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06
OKCHJAX
Crioco0bI oTydeHus

3 | kuciopoza s nabopaTropuu bubmorexa [IOK
U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHue KuciIopoaa
Temnooit s dexT

24 EI(/)I?:’II/ITIIPIGQCI;OH peaKimt, Bbu6nnoreka IJOK

TEPMOXHUMHUUYECKOM
YpaBHEHUH, K30~ U

https://m.edsoo.ru/ff0d4790
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OHAOTCPMHUUCCKUX

peakKIusIx
Tonnuso (HedTh, yroms u
25 MeTaH). 3arps3HeHHe Bubmorexa [JOK
BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPANICHUS
[Ipaktnueckas padora Ne 3
6 | 1O TeMe «Ilonyuenue u Bubmuorexa LHOK
coOupaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
H3YUYEHHUE €ro CBOMCTBY
27 ﬁoﬂoTpoﬂB_ BHGTI]\:CHT " bu6nmnoreka IJOK
POCTOE BELIECTRO. https://m.edsoo.ru/ff0d4ddo
HaxoxxneHnue B mpupoje
2 q;H?‘,iHIii(;K:e " xm;nqecxne Bubmiorexa L[OK
CPONETEA BOAOPOAA. https://m.edsoo.ru/ff0d4ddo
IIpumeHeHue Bogopoaa
29 IToHsTHE O KHUCTTOTAX U bu6nmoreka IJOK
COIISIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI oSTyueHHs bubnuoteka [IOK
BOJIOPOJIA B JIA0OPaTOPHH https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas pabora Ne 4
31 | [0 Teme «IonyueHue u Bubmuorexa LJOK
coOupaHue BOJIOpOIa, https://m.edsoo.ru/ff0d4f42
M3YUYEHHUE €r0 CBOWCTBY
32 ModsipHbIii 00BEM ra30B. Bubnuorexa LIOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0néma,
Jp |rommeeme e e B 10K
Y https://m.edsoo.ru/ff0d55a0
KOJINYECTRY BEIECCTBA HITH
00BEMY
Brraucnenus o0sEMOB
34 FZZB EE zgfc}:{e;ifaKOHa bubmorexa HOK
p “LI N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH
ra3oB
35 du3nYecKre U XUMHYECKUE bu6nmoreka IJOK
CBOIICTBA BOJIEI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHHIA. Bubmuoreka [IOK
[onsaTHe 00 MHIMKATOpAX https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTeNb.
37 E:;;ﬁeﬂ;f;i:g ACTBOPBI bubmorexa HOK
H PacTBOPbI. https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BeLECTBa B
pacTBope
[Ipaktnueckas padora Ne 5
| Lo oo s 10K
P PO pell https://m.edsoo.ru/ff0d5eba
MaccOBOH JI0JeH
PacTBOPEHHOIO BEIIECTBAY
Kontponbhas padora Ne2 BuGmnorexa LOK
39 | mo teme «Kucnopon.

Bomnopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcHIBI: COCTAB,

bu6nmoreka IJOK

40 | xnaccupuranns, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyueHue u XuMU4YeCKUe

41 CBOMCTBa KUCJIOTHBIX, Bubmuoteka [IOK
OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

47 S;;ii?;; C;;TaB’ bubauoreka IIOK

L, https://m.edsoo.ru/ff0d67ca
HOMEGHKJIaTypa

43 ITonyuyenue u xuMuyeckue Bubnuorexa LIOK
CBOICTBAa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca

o | s o, B LOK

THA, https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa

45 ITonyuyenue u XuMu4yeckue bubmorexa LIOK
CBOWCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenuue):

46 | HOMEHKIaTypa, CIOCOOBI Bubmorexa [JOK
MOJTyYCHUs, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6.

Pemenue

47 | OKCTIEPHMEHTAIBHBIX 327181 Bubmuoreka [IOK
o Teme «OCHOBHBIC https://m.edsoo.ru/00ad9b7c
KJIaCCHl HEOPTAHMIECKIX
COEJTMHEHUI»

88 | xmocavn neopramaceIX Butmoroka LIOK

°op https://m.edsoo.ru/00ad9a50
COCIMHCHHIA

49 O6o01eHNe U bubmuoreka IIOK
CUCTEMAaTH3allUs 3HAHU I https://m.edsoo.ru/00ad9cb2
KonTtponbsHas padorta Ne3

5o | Mo Teme "OcHOBHbBIC Bbu6nnoreka IJOK
KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9ela
coeAMHEeHUI"

IlepBbie MOMBITKH
51 EJI;IIaI\fI/(I:‘I;IG(}())II/I(IIfI?(u;I/ICMeHTOB Bubmzorexa IOK
) https://m.edsoo.ru/00ad9ffa
[MonsTre o rpymmax
CXOJIHBIX 3JICMEHTOB
Ilepuonuueckuit 3aK0H U

57 Ilepuoauueckas cuctema bu6nnoreka [JOK
XUMHUYECKUX AIIEMEHTOB https://m.edsoo.ru/00ada52¢c
J.1. Menneneera

53 Ilepronpl, TPyIITHL, bubmorexa [JOK
MTOATPYIIIBI https://m.edsoo.ru/00ada52¢c

54 Crpoenne atomoB. CocTtaB Bubmuoreka [IOK
aTOMHBIX sifiep. M3oTomsl https://m.edsoo.ru/00ada342
CrpoeHnue 31MeKTPOHHBIX

55 000JI0YEK aTOMOB Bbubmuoreka IIOK
anemeHnToB [leproauueckoit https://m.edsoo.ru/00ada6bc
cuctemsl .M. MenaeneeBa

56 XapakTepucTuka bubmorexa [IOK

XUMHUYCCKOI'0 3JICMCHTA I10

https://m.edsoo.ru/00ada824
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€r0 MOJI0XXEHHUIO B
Ilepuoanyeckoit cucreme
J.1A. MenneneeBa
3unauenue [leproauueckoro
3aKOHA JJIs Pa3BUTHS HAyKH
bu6mmoreka IJOK
57 | n mpaxtuk. JLU. . ! https://m.edsoo.ru/00ada96e
MeHneneeB — y4u€HBIH,
Mearor U TPaKIaHuH
O06o61EeHNE U
58 cucTeMaTH3aInsg 3HaHUH / 1 1 bu6mmoreka IJOK
Bcepoccutickas https://m.edsoo.ru/00adb33c¢
poBepoyHas paboTa
Kontponbnas padora Ned
“ ;o TeMee :(;Tpcoer;ple 2/1TOMa. | | Bubmorexa LIOK
MM KV o CBA3BY https://m.edsoo.ru/00adb486
Bceepoccuiickas
poBepoyHas padboTa
o | Smmrermmerenees | o LOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
Bbubmuoreka LIOK
61 | Monnad xumurieckas CBA3b ! https://m.edsoo.ru/00adac34
62 KoBanentHas nonsipHas 1 bubmmorexa [IOK
XUMUYECKAS CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenonsipHas 1 bubmorexa [IOK
XUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka LIOK
64 | Cremerp oxuCICHUS 1 https://m.edsoo.ru/00adae28
65 goiiigﬁf;ﬁii;nme 1 bubimorexa LIOK
https://m.edsoo.ru/00adb076
peakuuu
66 OKUCITUTETU U 1 bu6nmoreka IJOK
BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
O6ob6menue u
67 CUCTEMaTHU3alus 3HAHUHU 110 1 bubauoreka IIOK
teme «CTpoeHHe aToma. https://m.edsoo.ru/00ad9cb2
XHUMHYECKas CBI3h)
68 Hrorosast KOHTpOJIbHAS 1 1 Bubmuorexa LHOK
paboTa https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO 68 6 4
YACOB I10 ITPOI'PAMME
9 KJIACC
KoanuecTBo yacoB
Ne Tema vpoka K I Jlara DJIeKTpOHHbIE U} pPoBLIE
n/m * Bcero OHTPOABHLIE paKTHHecKue H3y4YeHHs | 00pa3oBaTe/IbHbIE Pecypchl
padoThI padoThI
[Tepuoanueckuit
3aKOH.
1 [Tepnonnueckas bu6nunorexa [IOK
CHUCTEMa XMMHUYECKHUX https://m.edsoo.ru/00adb59e
3JIEMEHTOB
.M. Mengeneena
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3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB
XUMHYSCKUX
3JIEMEHTOB MEPBBIX
TPEX MEPUOLIOB

bubmunorexka IIOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHHYECKUX
BEIIIECTB

Bubnunorexa [IOK
https://m.edsoo.ru/00adb7e2

Bunper xumMmuaeckon
CBSI3U U THUIIBI
KPUCTAJUTMYECKHUX
PEIETOK

bubmuoreka [IOK
https://m.edsoo.ru/00adbac6

KonrtponsHas padora
Nel mo Teme
«IToBTOpEHUE U
yrayOneHne 3HaHU
OCHOBHBIX Pa3/ieJioB
Kypca 8 Kiaccay

Kinaccudukanus
XUMHYECKUX peakinii
110 PAa3JINYHbIM
MIpU3HAKaM

bubmoreka [JOK
https://m.edsoo.ru/00adbcb0

IlonsiTHE O CKOpOCTH
XHMHYICCKON
peaknuu. [lonstue o
TOMOTEHHBIX U
reTepOreHHBIX
peakmax

bubmoreka [JOK
https://m.edsoo.ru/00adbe9a

[TonsTHE O
XUMHYECKOM
PaBHOBECHH.
@akTopBsl, BIUAIOIINEC
Ha CKOpPOCTh
XUMUYECKON peaKuu
U MTOJIOKEHUE
XMMHYECKOTO
paBHOBECHS

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTENLHO-
BOCCTAHOBUTEIHHEBIE
peakiuu

bu6nunorexa [IOK
https://m.edsoo.ru/00adcade

10

Teopus
BIIEKTPOJIUTUYECKOMN
JUCCOLIMAIU Y.
CunbHbIe U cliadbie
DJIEKTPOJIUTHI

bu6munoreka [IOK
https://m.edsoo.ru/00adcd68

11

Honubie ypaBHEeHUs
peakuui

Bbu6nunoreka [IOK
https://m.edsoo.ru/00add448

12

XHUMHYECKUE
CBOMCTBA KUCJIOT U
OCHOBaHUI B CBETE

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8
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npeJcTaBiIeHuit 0o
3JIEKTPOJIUTUYECKON
JUCCOLUAIINI

13

XuMHUECKHE
CBOMCTBA COJICH B
CBETE MpPEACTaBICHUI
00
BIIEKTPOJIUTUYECKOMN
JICCOIHAITIH

bu6nunorexa [IOK
https://m.edsoo.ru/00add8b2

14

[TonsTHe o runponuse
coJieit

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

15

O0001IeHue n
CHCTEMATHU3aLUSA
3HAaHUU

bubmuoreka [IOK
https://m.edsoo.ru/00addd12

16

[IpakTnueckas pabora
Ne 1. «Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4»

bubmmnorexa IIOK
https://m.edsoo.ru/00addbfa

17

KontponpHas padota
Ne2 no Teme
«ONEKTPOIUTHYECKAS]
JIICCOLUAITHS.
XUMUYECKHE peaKuu
B PacTBOpax»

bubmmnoreka IIOK
https://m.edsoo.ru/00addec0

18

OoOmas
XapaKTEePUCTHKA
rajJor¢HoOB.
XuMu4geckue
CBOMCTBA Ha IIpUMEPE
xJopa

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

19

XJIOpOBOJOPOL.
ConsgHas KuCIoTa,
XUMUYECKUE
CBOICTBA, MTOJTY4YEHHE,
MIPUMEHEHHE

bubnmunorexa [IOK
https://m.edsoo.ru/00ade104

20

[Ipaktuueckas padora
Ne 2 o Teme
«IToyuenue conssHOU
KHCJIOTBI, U3y4YEHHE
€€ CBOMCTB

bubnmunorexa [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpPaBHEHUSIM
XUMHYCSCKAX
peaKkuui, eciy OauH
W3 peareHTOB JaH B
H30BITKE

bubnunorexa [IOK
https://m.edsoo.ru/00ade488

22

O06mmas
XapaKkTepUCTUKa
3j1eMEeHTOB VIA-
TPYIIIBI

bu6nunorexa [IOK
https://m.edsoo.ru/00ade64a
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23

AJTOTpOITHBIE
MoU(UKAIIMH CePBHI.
Haxoxnenue cepsl n
€€ coeqUHEHNN B
MpUpPO/IE.
XUMUYECKUE
CBOICTBA CEphI

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

24

CepoBopopo,
CTpOEHHe,
¢busnyeckue u
XUMHYECKHE
CBOMCTBa

bu6nunorexa [IOK
https://m.edsoo.ru/00ade802

25

OKcubl cephl.
CepHas kucCIOTa,
¢busnyeckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE

Bbubnunorexa [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE
peaxiuu, Jexanue B
OCHOBE
MIPOMBIIIJIEHHOTO
croco0a Moy4eHHs
CEpPHOM KHCIIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHHSIMU CEPBI

Bbubnunorexa [IOK
https://m.edsoo.ru/00adec8a

27

Breraucnenune
MAacCCOBOH JIOJIU
BBIX0/1a ITPOJIyKTa
peaKIuu

bubnmunorexa [IOK
https://m.edsoo.ru/00adec8a

28

Ob6mas
XapaKTepPUCTHUKA
37eMEHTOB VA-
rpynnsl. A3or,
pacnpocTpaHeHue B
npupojie, Gpu3nIecKue
Y XUMHYECKHe
CBONCTBA

bub6nunorexa [IOK
https://m.edsoo.ru/00adeea6

29

AMMmMak, ero
¢busnveckue u
XUMUYECKHE
CBOICTBa, MOJIy4YEeHUE
1 IPUMCHCHHUE

bu6mmorexa [IOK
https://m.edso00.ru/00adf004

30

[IpakTrueckas pabota
Ne 3 mo Teme
«ITonyuenue
aMMUaKa, U3yuyeHue
€ro CBOMCTB»

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KucnoTa, eé
(buzndecKue u

bubnunorexa [IOK
https://m.edsoo.ru/00adf306
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XUMHUUYECKHE
CBOUCTBA

32

Hcnonp3oBanue
HUTPATOB U COJIEU
aMMOHUS B KAUeCTBE
MHHEPATbHBIX
yI00peHuit.
XHUMHUYECKOe
3arpsi3HEHUE
OKpY>Karollen cpeabl
COCIMHCHUAMH a30Ta

bubnunorexa [IOK
https:/m.edsoo.ru/00adf518

33

docdop. Okeun
dbocdopa (V) u
dhocdopnas kucnora,
¢busnyeckue u
XUMHYCCKUC
CBOMCTBA, MTOJYYECHHUE

bubmuoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanne
(dbocdaroB B kauecTBe
MUHEPaATbHBIX
yA0OpeHUH.
3arpsi3HEHUe
MIPUPOIHOMN CpeIbl
dbocdaramu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupojie, Gpu3nIecKue
Y XUMHYECKHe
CBONCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcuppl yriepona, ux
¢busnveckue u
XUMHYECKHE
CBOMCTBA.
DKOJIOTHYECKHUE
poOIEMBI,
CBSI3aHHBIE C OKCHIOM
yraepona (IV)

bub6munorexa [IOK
https://m.edsoo.ru/00adfebe

37

YronnHasg KUcioTa u
e€ coim

Bubnunorexa [IOK
https://m.edsoo.ru/00aec006¢

38

[IpakTrueckas pabota
Ne 4 o teme
"[lonyyenue
YTJIEKHUCIIOTO ra3a.
KauecTBennas
peaxius Ha
KapOoHaT-uoH"

bu6nunorexa [IOK
https://m.edsoo.ru/00ae027¢e

39

ITepBoHauvanbHbIC
MIOHATHUS 00
OpPTaHHYECKUX
BEIIECTBAX KakK O
COCAMHEHHSIX
yriepoaa

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054¢e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40

Kpewmuuii u ero
COEJIMHEHHUSI

bu6nunorexa [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTnueckas padora
Ne 5. Pemmienue
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe
«Baxxneiimnine
HeMeTaJJIbl U UX
COCTMHECHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00ac0bf2

42

KonTponbHas padbota
Ne3 o Teme
«Baxxneiimnne
HEMETAJIIBI U KX
COEIMHEHM

bub6nunorexa [IOK
https://m.edsoo.ru/00ac0el8

43

O0mmas
XapaKTepUCTHKA
XHUMHYECKAX
DJIEMEHTOB —
METaJIJIOB.
Merannndeckas CBSI3b
H MeTaJllIndecKas
KpHCTaJLIMYeCcKas
peueTka.
duznueckue
CBOMCTBAa METAJIJIOB

bubnunorexa [IOK
https://m.edsoo.ru/00ae103e

44

XuMHudecKkue
CBOMCTBAa METAJIJIOB.
DIIEKTPOXUMHUYECKU I
P HaPsKEHUI
METaJJIOB

bub6nunorexa [IOK
https://m.edsoo.ru/00ael156

45

OO0mue crocoOb!
MOJy4YEHUS METAJLIIOB.
CIuiaBbl.
Breraucnenus 1o
YpPaBHEHUSIM
XHUMHYCSCKUX
peaKkuui, eciym OauH
W3 peareHToB
COJICPKUT MPUMECH

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

46 [TonsiTe 0 KOppO3UU bubnnoreka [IOK
METAaJIJIOB https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 | lleno4nbie MeTaIEI https://m.edsoo.ru/00ac14b2
O
KCHJBL I bu6nmunorexa [IOK
48 | ruApPOKCUBI HATPUS U

Kajaus

https://m.edsoo.ru/00aec14b2

49

IIlemouHO3EMENBHBIC
METaJUIbl — KAJIBIIUHA U
MarHui

Bbubnunorexa [IOK
https://m.edsoo.ru/00ae15e8

50

Baxueiiniue
COEIMHEHUS KaJILIU

bubmnorexa IIOK
https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51

O060011EeH1E U
CHCTEMATU3aLUA
3HAaHUU

52

JKEcTKoCcTh BOIBI 1
CIIOCOORI €€
yYCTpaHCHHMS

bubmunorexka IIOK
https://m.edso00.ru/00ae1886

[IpakTuueckas pabota
Ne 6 o Teme

53 | "XKéctkocTh BOJBI U Bubnuorexa IIOK
.. A https://m.edsoo.ru/00aclae8
METOMEI €€
ycTpaHeHus"
N bubnuoreka [JOK
>4 | AmonuruA https://m.edsoo.ru/00aelc64
A
55 CBI\:)(I%'I)(?;;: }éll):(; au Bubnnorexa [IOK
a https://m.edsoo.ru/00aelc64
THJPOKCH/IA
56 | XKeneso bubnuoreka [JOK

https://m.edsoo.ru/00aec1d86

57

OKCHIBI, THIPOKCHIBI
u comnu xenesa (II) u
xenesa (111)

bubmoreka [JOK
https://m.edsoo.ru/00ae35¢6

58

O060011EH1E U
cucreMarus3anus
3HaHUN

59

[IpakTuueckas padora
Ne 7. Pemenue
IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe
«Baxxnenmmue
METaJUIbl M UX
COCMHCHHUSI

Bbubnunorexa [IOK
https://m.edsoo.ru/00ae3de8

60

Brraucnenus 1o
ypaBHEHUSAM
XHUMHYSCKUX
peakiuii, eciu OIUH
W3 PEarcHTOB JaH B
H30BITKE UJTH
COZCPKUT IPUMECH.
Breraucnenus
MAacCOBOH JI0JIU
BBIXOJa MPOIyKTa
peakuuu

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1750

61

O0600111EHIE U
cucreMarus3anus
3HAHUHI

62

KonTtponsHas pabora
Ned 1o Teme
«Baxneiimnine
METaJUIbl M UX
COCJIMHEHH S



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa u
63 | MaTepHaibl B 1 bu6mmoreka LIOK
MOBCETHEBHOM KU3HU https://m.edsoo.ru/00ae3150
JeJoBeKa
X
64 | sarpasientto I Bubmaorexa IOK
p . https://m.edsoo.ru/00ae4270
OKpY>KaloIen cpeibl
Ponps xumun B
65 | pelennu 1 bubmuorexa [JOK
IKOJIOTHYECKUX https://m.edsoo.ru/00ae4270
npobaem
0600
66 CI/IC(”)ICII\I/II;?I/IIZZHI/IS{ 1 Bubnnorexa LIOK
. 1 https://m.edsoo.ru/00ac0dOa
3HAHUU
67 Hrorosas 1 bu6nunorexa [IOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/00adb33c
AHamn3 UTOroBoM
63 KOHTPOJIbHON PabOTBHI. 1 bubnnoreka [IOK
Pabora Haxn https://m.edsoo.ru/00ad9cb2
OIIMOKaMHU
OBIIEE KOJIMYECTBO
YACOB I10 68 5 7
ITPOI'PAMME

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJILHOM TPOT'PAMMBI

8 KJIACC
Koa .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIe Pe3y/IbTaThl 0CBOEHUs 0CHOBHOI
00pa30BaTeJIbLHON MPOrPaAMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTarta
1 [To Teme: «IlepBoHayaIbHBIE XUMUYECKUE TTOHITHUS»

PaCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKUX TOHSATUI: aTOM, MOJIEKYJIa, XUMUYCCKUM
3JIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS |
HEOJIHOPO/IHAs), BaJCHTHOCTb, OTHOCHTENbHAs aTOMHAs M MOJEKYyJsApHas Macca,

11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJsi XUMHUYECKOTO

’ 3JIEMEHTa B COCTUHEHUU, MOJISIPHBIA 00BEM, XUMHYECKAs PEaKIHs, KIacCH(PpUKAIIH

peaKkiuii: peakluuu COCOUHEHHS, PEAKIHH pPa3lOoKEHUs, PEaKIUu 3aMEIleHUs,
peakuuu 0oOMeHa, SK30- M SHAOTEPMHUECKUE PEAKIUH, TEIUIOBOH 3((deKT peakiu,
pacTBOpP, MaccoBas JI0JIsI BeIecTBa (IIPOILIEHTHASI KOHIICHTPAIIHsI) B pacCTBOPE

12 WUTIOCTPHPOBATE B3aHMOCBS3b OCHOBHBIX XHMUYECKHX MOHSITHA ¥ TIPUMEHSATH 3TH
TIOHSATHS IPY OMMCAHUU BEIIECTB U UX MPEBpalleHUN

13 HCTIONL30BATE  XMMUYECKYIO CHMBONHMKY JUIA COCTABIICHHS dbopMyIT BEIIECTB H
ypaBHEHUH XUMUYECKUX PEaAKITHI

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHWs MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa,

) ATOMHO-MOJICKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo
1.5 ONPEACIISITH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

1.6

KJIaccu(UIUPOBaTh XUMHUYECKUE PEakiuu (M0 YKCIYy M COCTaBy y4YaCTBYIOIIMX B
pEaKIH BEIIECTB, M0 TEIIOBOMY A (deKTy)

1.7

BBIYUCIIAATh OTHOCUTCIbHYIO MOJICKYJIAPHYIO H MOJIIPHYIO MACChl BCIICCTB

1.8

BBIYHCIISITH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa Mo popMyJie COeIMHEHNUS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCIICCTBA B PACTBOPEC

1.10

MIPUMEHSITh €CTECTBEHHOHAyYHbIE METONbI MO3HAHUS — HAOIIOJCHHE, W3MEpEHHeE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (peaJbHbIN U MBICTICHHBIN )

[To Teme: «BaxHelnne NpeaCTaBUTENM HEOPTaHUUYECKUX BEILIECTBY

2.1

PaCKPbIBATh CMBICJI OCHOBHBIX XHUMHUUYCCKUX TMOHSTHM: OKCHJ, KHCJIOTa, OCHOBAHUC,
COJIb

2.2

OTIPENIEIIATh MPUHAUICKHOCTh BEIISCTB K OMPEICIIEHHOMY KJIacCy COCIUHCHHU 10
dhopmyam

23

KJ'IaCCI/I(bI/IL[I/IpOBaTB HCOPIraHM4YCCKHUEC BCIICCTBA

24

XapaKTepHu30BaTh (OMUCHIBATH) OOIME XUMUUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TONTBEpKJasi ONHUCAaHWE TMPUMEpPaMHU MOJICKYJISIPHBIX  ypaBHEHUH
COOTBCTCTBYHOIIUX XUMHNYCCKHX ‘peaKIII/Iﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT HUX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IIPOTCKAHUA XUMHWYCCKHX HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX

2.6

CIIeIOBaTh TMpaBWJIaM TOJIb30BAHUS XHUMHYECKOHW TOCyA0i © 1abopaTopHBIM
000pyJOBaHUEM, a TAKKE IMpaBHJaM OOpAalICHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSMH 10 BBIITOJHEHUIO JIA0OPATOPHBIX XMMUYECKUX OTIBITOB IO TOTYyYEHHUIO
U COOMpaHMIO T'a3000pa3HBIX BEIIECTB (BOJOPOAA U KHCIOPOA), MPUTOTOBICHUIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM JIOJEW PACTBOPEHHOrO  BEIIECTBA,
IJIAHUPOBaTh U TPOBOAUTH XHMHUYECKHE SKCIIEPUMEHTHI [0 PAaCIO3HABAHUIO
PacTBOPOB 1LEN0YEH M KUCIOT C IMOMOIIbIO MHIAMKATOPOB (JakMyc, (eHondraneunt,
METHJIOPAHXK U JIPYTHUE)

2.7

IIpOBOAUTDH pvaéTBI 10 YPAaBHCHUIO XUMHUYECKOH pE€aKkuuun

I[To Tteme: «llepuonnueckuid 3akoH u Ilepuoguueckas cucTeMa XUMHUYECKUX
anementoB JI. WM. MenneneeBa. CrpoeHue atoMoB. XUMHYECKas CBS3b.
OKHCIUTEITbHO-BOCCTAHOBUTEIIBHBIC PEAKITHH))

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XMUMHUYECKUX IMOHSATHUN: SAPO aToMa, 3JIEKTPOHHBIN
CJIOW aToMa, aTOMHas OpOWUTalb, paguyC aromMa, XUMHYECKas CBS3b, MOJSIPHAS U
HEMoJIIpHasi KOBAJEHTHAsl CBSA3b, AJIEKTPOOTPHUIATENLHOCTb, HOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHEC DJICMCHTBI

33

ONMCHIBATh W XapakTepu3oBaTh TabianuHyo (opmy Ilepuonuyeckoil cucteMsl
XMMUYECKHUX 3JIEMEHTOB: pa3jiMuaTh MOHATHUS «TJaBHas noxarpymmna (Arpynmna)» u
«mobounas noarpynna (brpymma)», «Mainbie» U «00JIbIINe NEPUOIbI

3.4

packpbiBaTh cMbica [lepuonnueckoro 3akona [[.1. MenneneeBa: 1eMOHCTpUPOBATH
IIOHUMAHHUC HGpHOl[H‘-ICCKOﬁ 3aBUCUMOCTH CBOfICTB XUMHUYCCKUX DJICMCHTOB OT UX
nojoxeHud B [lepuoandeckon cucreme

3.5

COOTHOCUTH 0003HauUEHUS, KOTOpbIe UMetoTcsa B Tadnuie «llepuoanueckas cucrema
xuMHu4eckux nsiemMeHToB J[.MI. MengeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB M 3aps] sipa, oOliee YuciIo
3JIEKTPOHOB M PACIPEICIICHUE X 10 YJICKTPOHHBIM CJI0SIM)

3.6

OMpeaACIATh CTCIICHb OKHUCJICHHUS 3JICMCHTOB B 6I/IHapHLIX COCOANMHCHUAX

3.7

OIIpCACIIATL BUL XHUMHYECKOH CBS3HU (KOBaJ'ICHTHaH n I/IOHHaH) B HCOPraHHUYCCKHUX
COCAMHCHUAX




9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

IIo Teme: «BeniecTBo 1 XUMHYECKast pCaKmusa»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHATHH: PACTBOP, DJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAsT TUCCOLMALUS, PEaKUUU HOHHOro OOMeHa,
KaTau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE M HEOOpaTHUMBIE PEaKIHH,
OKHUCJIIUTEIIbHOBOCCTAHOBUTEIBHBIE ~ PEAKLUUH, OKHUCINTENb, BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJIEHHE, AJUIOTPONHs, aM(pOTEPHOCTb, XMMUYECKAs CBA3b
(KoBaJIeHTHasi, MOHHAs, MeETa/NInYyecKas), KpUCTaJIM4yecKas pemérka, CIUIaBbl,
CKOPOCTb XUMHUYECKOU PEAKIINU

1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSTH 3TH
HOHSITHSI IPU OMMCAHUH BEILIECTB M X MPEBpaIICHUN

1.3

COCTABJISITh YPaBHEHUsS SJEKTPOJUTUYECKOW JUCCOLMAIIMU KHUCIIOT, IIEIoYed u
CoJIeil, MOJIHbIE U COKpAIEHHbIE YPAaBHEHUS PEAKIM HOHHOrO 0OMeHa

1.4

PACKPBIBATE CYHIHOCTE OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKquI MmoCcpeaACTBOM
COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACUETHI IO YPABHEHNUIO XUMHYECKON PEaKLUH

ITo Temam: «HemeTamiisl U UX coeAMHEHUS» U «MeTailibl U UX COEIUHEHUS)

2.1

XapakTepu30BaTh (OMUCHIBaTh) OOIIME W crerupuyeckrue XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIIOKHBIX BEIIECTB, MOATBEPK/1ast ONMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKHX PEaKIIUi

2.2

COCTAaBJISITh YPAaBHCHUS peaKHHﬁ, MOATBCPKAAOIINX CYIICCTBOBAHUC TeHETUYECKOM
CBs3U MCXKIAY BCIHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsl XMMUYECKUX MPEBPAILIEHUIN B PA3JIMYHBIX YCIOBUAX

24

ClIeIOBaTh IMpaBWJIaM IIOJIb30BAHMUSI XUMHYECKOM TOCYyA0H U J1abOpaTOpHBIM
o0opy/ioBaHUEM, a TaKXKe MpaBUiaM OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLIMSMHU 110 BBINOJHEHUIO JIA0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJTYYCHHUIO U COOMPAHMIO ra3000pa3HBIX BEIICCTB (aAMMHAKa M YTIICKHCIIOTO rasa)

2.5

MIPOBOAUTH PEaKLUU, IOATBEPKIAAIOIMINE KAYECTBEHHbIA COCTAaB Pa3JIMYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM IMYTEM XJIOPUA-, OpOMUMI, HOIUJI, KapOOHAT,
docdar, cumkar, cynbhar, THIAPOKCUINOHBI, KATHOHBI aMMOHUSI, HOHBI U3YYCHHBIX
METaJJIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIIECTB

[To Teme: «XuUMHSI U OKPYXKAIOIIAsl CPEIay

3.1

pacKpbIBaTh CMBICT OCHOBHBIX Xxumuueckux nonstuid: [IJIK BemectBa; koppo3us
METAJJIOB

3.2

MPUMEHSATh OCHOBHBIE ONIEPALIUH MBICIIUTEIBLHON IEATEIIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTeMAaTU3alllI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHUsS CBOMCTB BEUIECTB M XHUMHUYECKUX PEaAKIUK;
€CTECTBEHHOHAYyYHbIC = METOABI  TO3HAHUS —  HAONIOJCHUE, HW3MEpPEHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaTbHbI M MBICJICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC




Kon

IIpoBepsieMblii 3J1eMeHT COIePKAHUS

HepBOHa‘IaJ'IBHBIe XUMHNYECKUC ITOHATUSA

1.1

[Tpenmer xumun. Pons XuMuH B )KM3HH YEIIOBEKA. XUMUS B CUCTEME HayK. Tela u BEmeCTBA.
®du3ndecKre CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHHE BEIIECTB

1.2

[Tonsitue o MeTogax no3HaHus B XUMHM. YucTele BemecTBa U cMecu. CriocoObl pa3aesieHus
cMecen

1.3

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE 31eMEHThI. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO)KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumuueckas popmyiia. BaleHTHOCT aTOMOB XMMHUUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOCHTENbHAsT aTOMHAsg Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas [10J11 XUMHAYECKOI0 2JIEMEHTa B COCAMHEHUU

1.5

KonuuectBo BemiectBa. Moibs. MossipHast macca. B3auMocBs3b KOJIMYECTBA, MAacChl M YKClia
CTPYKTYPHBIX SAUHUIL BemecTBa. Pacuérel mo hopmMysraMm XUMHYECKHUX COCTMHCHUI

1.6

Odusnueckue W XUMUYECKHE SBJICHUSA. XHMUYECKas peakuus W e€ TpPU3HaKU. 3aKOH
COXPAaHEHUS MacChl BEIIECTB. XUMHUYECKHe YypaBHeHUs. Kiaccupukanus XUMHUYECKUX
peakuuii (CoeqMHEeHs, Pa3IoKeHUsI, 3aMEIICHHs, 00MEeHa)

1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYJOH, ¢ MpaBUiaMu paboOTHI B
naboparopun U npuéMamu oOpalleHus C J1abOpaTOpHBIM 000pYyJIOBaHHEM, H3yU€HUE U
onucaHue (QU3MUYECKUX CBOHCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOII0/eHNe
¢usnueckux (MIaBIeHUE BOCKA, TasHUE JIbJa, pacTHpaHHE caxapa B CTYIKEe, KUMECHHE U
KOHJCHCAllUsl BOJbI) U XMMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHWE MEAHOM IMPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHUCIIOTOH) sBIEeHUH, HaONIOJEHHE M ONUCAaHHE IPU3HAKOB
NPOTEKAHUSI XUMHUECKUX peakluil (pa3oKeHue caxapa, B3auMOACHCTBUE CEPHOM KUCIOTHI C
xjopusioMm Oapusi, paznoxkeHue rujapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE
xene3a ¢ pactBopoM conu Meau(ll), usyuenue crocoOoB pazaeneHust cMecei (C MOMOLIbIO
MarHuTa, (QWIbTPOBaHHE, BBIIAPUBAHUE, IUCTWUIALMA, XpomaTorpadus), HpoBeIeHHE
OUMCTKU ITOBAapEHHOM COJIM, HAONIOJEHHWE W ONMCAHUE PE3YJbTaTOB IPOBEJIEHUS OIIbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUs  MAacChl, CO3JaHUE  MOJEIEH  MOJIEKYJ
(I1apoCTepKHEBBIX )

Baxneimme OpeaACTaBUTCIN HCOPraHMYICCKUX BCHICCTB

2.1

Bosgyx — cmech razos. CocraB Bo3myxa. Kuciopom — 3/€MEHT M IpPOCTOE BEIECTBO.
Haxoxxnenune kuciopoga B mpupoje, (U3MYECKUEe U XUMHUYECKME CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kucinopoaa. CrocoObl MOJNyueHHS KUCIOpOAa B
naboparopuu 1 npoMsliIeHHOCTH. KpyroBoport kuciiopona B npupoze. O30H — aJuIOTpONHas
MO (pUKALNS KUCIOpOa

2.2

TemoBoit 3¢ ¢dekT XuMUYecKOW peakluH, TEPMOXUMHUYECKUE YpaBHEHHUS, OK30- U
OHAOTEPMUYECKUE peaKkUMU. TOIIMBO: yrosib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (dekTa, pa3pylieHne 030HOBOTO CIIOS
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Bonopon — anemMeHT 1 mipocToe BeriecTBo. HaxokmeHrue Boopoa B pupoje, GU3ndecKue u
XUMHYCCKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI IoydeHus. KUCIoThl B cotn
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MossipHblii 00bEM Ta30B. Pacy€Tbl M0 XMMUYECKUM YpaBHEHHSIM

2.5

®dusnyeckne cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopel. HacklnieHHble U
HEHACBIILIEHHbIE PacTBOpPbl. PacTBOpUMOCTh BelIeCTB B BOJE. MaccoBasi 10Jsl BEUIECTBA B
pactBope. XuMuueckue cBoicTBa Bojbl. OcHoBaHuUs. Posib pacTBOPOB B MPUPO/JIE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B pupoJie. 3arps3HeHHe MPUPOAHBIX BoJ. OXpaHa W OYMCTKA
MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranuveckux coeaumHenuid. Oxcuapl. Kiaccudukanus OKCHJIOB:
coneoOpaszyomue (OCHOBHBIC, KHUCIOTHBIe, amQOTEepHbIE) U  HecolieoOpa3yromIue.
Homenkmarypa oxcumoB. Pu3nUeCKHe M XHUMHUYECKHE CBOWCTBAa OKCcHAOB. lloiyueHne
OKCH/JIOB




2.7

OcunoBanus. Krnaccudukainuss OCHOBaHMIA: INEIOYM U HEPACTBOPUMBIE OCHOBAHHUS.
Homenkiarypa ocHoBaHuii. PU3NYECKHE U XMMHUUYECKUE CBOWMCTBA OCHOBaHUii. [lonmyueHne
OCHOBaHUU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Puszndeckue ¥ XUMHYECKHE
cBoiicTBa kucnot. Psa akruBHoctn metaiuioB H.H. bekerosa. Ilosmyyenue kucior

2.9

Comu. Homenknatypa coneit. @u3ndeckue U XuMuIeckue cBorcTpa cojied. [lomydeHue coneit

2.10

I'eneTnyeckas CBs3b MCXKAY KiIaCCaMH HECOPraHUICCKUX COEIMHEHUM

2.11

XUMHUYECKUH IKCIIEPUMEHT: KaYeCTBEHHOE OTpeieNieHue COJepyKaHUs KUCIOpOoia B BO3yXe,
MoJlydeHue, coOMpaHUe, paclo3HaBaHME W HM3yYEHHE CBOWMCTB KHCIOpOJa, HAOMIOJCHUE
B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOIOM U YCIIOBHS BOSHUKHOBEHHS U TPEKPAIICHHS TOPCHUS
(mokapa), O3HaKOMJICHHE C OOpa3liaMM OKCHUJIOB W OIKMCAHHE WX CBOMCTB, MOJyYCHHE,
coOupaHue, paclo3HaBaHHWE W H3Y4YEHHE CBOWCTB BOJOpojJa (TopeHue), B3auMoJeHCTBHE
Bojiopoja ¢ okcuom Menu(Il) (Bo3MokHO MCTOSIb30BaHUE BUACOMATEPHAIIOB), HAOIIOICHUE
0o0pa3oB BEIIECTB KOJIMYECTBOM | MOJb, HCCIIEOBaHHE OCOOEHHOCTEH pacTBOPEHUS
BEIIECTB C PAa3IUYHOW PACTBOPUMOCTHIO, MPUTOTOBIIEHHWE PACTBOPOB C OMpEIeNEHHOM
MaccOBOM J10J1€¥ pacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBUE BOJBI C METaNIaMH (HaTpUEM U
KaJbI[eM) (BO3MOXKHO HMCIIOJIb30BaHUE BUIEOMATEPUATIOB), OIIPEACIIEHUE PACTBOPOB KUCIOT
U 1IeNouel ¢ MOMOIIBI0 MHIMKATOPOB, UCCIIEOBAHHE 00pa3lloB HEOPTaHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOIIOCHIE N3MEHEHUSI OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U
nienouel, n3ydeHue BzaumoaencTBus okcuia meau(1l) c pactBopom cepHOM KUCIOTbI, KUCIIOT
C MeTajylaMH, peakUuid HeHTpanu3aluy, IMOJyueHHe HEepPaCTBOPUMBIX OCHOBAHHIMA,
BBITECHEHHUE OJTHOTO METaJlJIa APYTUM U3 paCTBOPA COJIH, PEIICHUE YKCIIEPUMEHTATBHBIX 33734
1o Teme «BaxkHeue Ki1acchl HEOPTaHUUECKUX COCTUHEHUMN

Ilepnonnueckuii 3akoH U [leproauyeckas cucreMa XMMUYECKUX deMeHToB J1.1.
MenneneeBa. CTpoeHHE aTOMOB. XUMHUUYECKast CBSI3b. OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIC
peakuuu

3.1

[lepBbie MOMBITKN KiIacCU(PUKAIUA XUMHYECKUX 3JIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
AIIEMEHTOB (ILEJOYHbIE M IIETOYHO3EMEIbHbIE METAIIbl, TallOT€Hbl, WHEPTHHIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIC OKCUIBI U THIPOKCHIBI

3.2

ITepuonnueckuit 3akoH. [lepuoanueckas cucrema xumMuueckux 3yemeHToB 1.1, Menaeneesa.
Kopotkonepuonnas u uymHHONEpHOAHAs Gopmbl [leproandeckoil CUCTEeMbl XMMHUYECKHX
anemeHToB /.M. MenneneeBa. Ilepuonbl u rpynnbl. OU3WYECKUM CMBICH MOPSAKOBOTO
HOMEpa, HOMEPOB IEepUOJia U T'PYIILI JIEMEHTa

3.3

Ctpoenue atomMoB. CoctaB aToMHBIX siep. M3oronbl. DaekTpoHbl. CTpoeHHE AIEKTPOHHBIX
o0osouek aTtoMoB mepBbIX 20 xumuueckux snaemMeHToB Ilepuonmueckoit cucremsr J[.M.
MengeneeBa. XapakTepuCTHKa XUMHYECKOI'O 3JIEMEHTAa II0 €ro IIOJOKEHUI0 B
ITepuoamueckoii cucrteme .M. Menaeneera
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3aKOHOMEPHOCTH M3MEHEHHUs PaJuyca aTOMOB XMMMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAUIMYECKUX CBOWCTB IO TpyIIiaM M nepuojaaM. 3HadeHue [lepuonnueckoro 3akoHa u
Ileproanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB Ul pa3BUTHUs Haykd W npaktuku. J[.H.
MenpeneeB — y4€HbIN U TPaXKIaHUH

3.5

Xumunueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAsT) CBSI3b.
DJEKTPOOTPUIIATEILHOCTh XUMHYECKUX dJIeMeHTOB. MoHHas cBs3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTEIIHHEIC pcaKkuuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTECIIH

3.7

XHUMHUYECKUN 9KCIICPUMCHT:. HU3YUYCHHC 06pa3u013 BCIICCTB MCTATJIOB MW HEMCTAJLIIOB,
B3aHMOCHCTBHE TUAPOKCHUAA IUHKA C paCTBOpaMH KUCIIOT U HICJ'IO‘ICI\/'I, IMPOBEACHHUE OIILITOB,
HIUIIOCTPUPYIOIIUX  MMPUMEPBI  OKUCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe,
PCAKIIMU PA3JI0KCHU, COCI[I/IHeHI/ISI)




9 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1

BemectBo 1 xumnueckas peakuus. [loBTopenue

1.1

[Tepunoanueckuii 3akoH. [lepuoanyeckas cucrema xumMuueckux 3semenToB J[.1. Menaeneena.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHCHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB TTEPBBIX
TpEX MEPHUOJIOB, KW, KAJIBIIUS U KX COEMHEHUIN B COOTBETCTBUH C MOJI0KECHUEM DJIEMEHTOB
B lleproanyeckoi cucTeMe U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BellecTBa: BHJBI XUMHUYECKOM CBS3U. THUNBI KPUCTANIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUINA KPUCTAUIMUYECKOW PEIIETKU U BUJA XUMUYECKOU
cBs3u. Kitaccuukanus ¥ HOMEHKJIATYpa HEOPTraHMYECKHUX BEIIECTB (MEXIyHApOIHAS H
TpUBHAIbHAS). XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K pAa3JIMYHBIM KilaccaM
HEOPraHUYECKUX COCIMHEHUN, TEHETUYECKAsl CBSA3b HEOPraHUUYECKUX BELIECTB

1.3

Knaccudukanus XMMHYECKHX PEaKIUH MO pa3IudHBIM MpH3HaKaM (10 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, IO TEIUIOBOMY 3(M(EKTy, M0 HU3MEHEHHUIO CTEICHEH
OKHUCJICHUS XUMHUYECKHUX 3JIEMEHTOB, 110 00OPaTUMOCTH, 110 YYaCTHIO KaTalu3aTopa). DK30- U
SHIOTECPMHUYCCKUE pPEAKIMH, TEPMOXHMHUYCCKHUE ypaBHeHUs. [loHATHE O CKOpOCTH
XUMHYECKOHN peakiiuu

1.4

[TonsiTre 00 O6paTI/IMI>IX u H606paTI/IMBIX XUMHUYCCKHUX PCAKIHAX. IlonsTHE O TOMOT'CHHBIX B
ICTCPOrcHHbIX PCAKIUAX. IloHsiTHE 0O XMMHYECKOM PaBHOBCCHH. (I)aKTOpLI, BIMAKOIIMWE Ha
CKOPOCTH XHUMHYCCKOM p€akun 1M NOJOXKCHUEC XUMHWYCCKOT'O PAaBHOBCCH

1.5

OKHUCIUTENFHO-BOCCTAHOBUTENIBHBIE  PEAKIUHM, JJIEKTPOHHBIA OallaHC OKUCIUTENIBHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHUE YpPaBHEHUN OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOr0 OajlaHca

1.6

Teopust PMEKTPOIUTHUECKON TUCCOIUAIIMU. DJIEKTPOJIUTHI U HEIJIEKTPONHTHL. KaTHOHBI,
aHMOHBI. MeXaHH3M JHCCOIMAIMU BEIIECTB C PA3TUYHBIMU BUAAMU XUMUYECKOW CBS3H.
Crenenp nuccouuanuu. CuibHble U crnaOble AJIEKTPONUTHL. Peakiuum HOHHOrO oOMeHa.
VYcioBus TMPOTEKaHWsI pPEaKIUi HOHHOTO OOMEHa, TOJMHBIE W COKpAmEHHBIC WOHHBIC
ypaBHeHUs peakiuii. CBOWCTBa KHCIIOT, OCHOBAaHHM M COJICH B CBETE MPEICTaBICHUU 00
3JEKTPOIUTUYECKOM nucconuanuu. KauecrBenHblie peakuuu Ha HoHbL. [loHsTHE O THApOIH3E
coJeit

1.7

XVWMUYECKU OKCIEPUMEHT: O3HAKOMJICHHUE C MOJEISIMU KPUCTALUIMYECKUX PEIIETOK
HEOPTaHMYECKUX BEIICCTB — METAJIJIOB U HEMETaJUIOB (TpaduTa U ammMasa), CIIOKHBIX BEIICCTB
(x7mopunma HaTpusl); HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peaKIuu OT
BO3JICUCTBUSL Pa3IuYHBIX (DAKTOPOB; HMCCICIOBAHUE DJIECKTPONPOBOJHOCTH PAaCTBOPOB
BEILIECTB, MpOIecca AUCCOLUAIMKI KUCIIOT, MIEJI0oUed U cojeil (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TPOBEJACHHUE ONBITOB, WLIIOCTPUPYIOMIMX TMPU3HAKA TPOTEKAHHS
peakuuii MOHHOro OoOMeHa (0Opa3oBaHHE OCajKa, BBIACICHHE raza, 0Opa30BaHHUE BOJIbI);
ONBITOB, WUIKOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIUU
(ropeHue, peakuy pa3jaoKeHUsI, COSTUHECHHS ); PAClIO3HABAHNE HEOPTaHUYECKUX BEIIECTB C
MOMOIIBI0 KaYE€CTBEHHBIX PEAKIIMI HA MOHBI; PEIICHNE SKCIEPUMEHTAIbHBIX 3a1a4

Hewmeramis! u ux COCAMHCHUA

2.1

OO6mas xapakTepucTUKa rajioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU
okucnenus. CTpoeHue u GuU3nYecKre CBONCTBA MPOCTHIX BEIIECTB — FAJION€HOB. XMMHUECKHE
CBOMCTBa Ha IpuMepe XJopa (B3auMOJECHCTBUE C METaUIaMH, HEMETAJUIaMH, LIeI0YaMH).
XnopoBoyopoa. ComsiHas KHCIOTa, XUMHUYECKUE CBOMCTBA, IOJyYE€HUE, IPUMEHEHHUE.
JleficTBue Xjopa ¥ XJOPOBOJOPOJA Ha OpPraHM3M 4eloBeKa. BakHeilume XJIopuabl U UX
HaXOXKJCHUE B IPUPOJIE

2.2

OO6mrast xapakrepucTuka djeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue u (pu3ndecKkre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEPhI. AJUTOTPOITHBIC MOIU(BUKAIIMN KUCIOPOa U cepbl. XUMUYECKHE CBOMCTBA




cepbl. CepoBOOpO, CTpOeHHUE, HU3NUECKUE U XUMHUYECKUe cBOicTBa. OKCHUIBI CEepbl Kak
MIPEJCTaBUTENN KHCIOTHBIX OKCHIOB. CepHast KUCIIOTa, PU3HUECKHEe U XUMHUYECKUE CBOMCTBA
(obmue kak HpeacTaBUTENs Kiacca KUCIOT U creurpuueckue). XUMHUYECKUE PEAKIHH,
Je’Kallue B OCHOBE MPOMBIIUIEHHOIO croco0a MOoIydeHus: cepHOU KucnoTsl. IIpumenenue.
Conu cepHOI KUCIIOTBI, KaUeCTBEHHAasl peakius Ha cyib(ar-uoH. Haxoxnenue cepsl u e
COCIMHEHHUI B INpupojie. XUMMUYECKOE 3arps3HEHUE OKPYXKAIOLEH Cpelbl COCAMHEHUSMH
cepbl (KUCIOTHBIE 105K/, 3arPsI3HEHHE BO3/1yXa U BOAOEMOB), CIIOCOOBI €ro NPeJOTBPALLEHUS
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OOmiass xapakTepucThka 31eMeHTOB VA-rpynmbel. OcCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIE CTENEHU OKUCICHHs. A3OT, paclHpoCTpaHEHHWE B MpuUpoie, (U3NdecKue u
XUMUYecKue cBoHcTBa. KpyroBopoT azora B mpupoae. AMMHAK, ero (¢Gu3Myeckue Hu
XUMHNYECCKHUEC CBOﬁCTBa, IMOJIYUYCHHUC W IMPHUMCHCHHUC. Comnn AMMOHU, HUX (bl/ISI/ILIeCKI/IC u
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas! peakiysi Ha MOHbI aMMOHUSA. A30THas
KUCIIOTa, €€ moylyueHue, (u3ndeckue U XMMHUECKHe CBOMCTBaA (00IIMe KaK MpeacTaBUTeNs
KJ1acca KUCIOT U crenupuueckue). Vcrnonb3oBaHre HUTPATOB U COJIEW aMMOHUS B KaueCTBE
MUHEpaIbHBIX yA0OpeHUH. XUMUUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEeH CPeibl COSTUHEHUSIMHU
a30Ta (KUCIOTHBIE JIOK/IH, 3arPsI3HEHUE BO3TyXa, HOYBBI U BOJOEMOB)
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docdop, amrorpornnsie Moaudukanuu Gochopa, GU3MUIECKHE W XUMHUUYECKHE CBOWMCTBA.
Oxcun docdopa(V) u dochopHas kucinora, (u3MYeckrne W XUMHUYECKUE CBOMWCTBA,
nosrydenue. Mcrnonp3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX YI00OpESHUN

2.5

Obmast xapaktepuctuka dymeMeHToB I[VA-rpynmbl. OCOOCHHOCTH CTpPOEHHUST aTOMOB,
XapaKTepHbIE CTEIICHH  OKHUCIICHUS. VYrnepon, aJJIOTPOIIHBIE Mo (pUKALIIH,
pacripocTpaHeHHe B TpHpojle, (u3nYeckne W XHMHUYECKHE CBOWCTBA. AJcopOIus.
KpyroBopot yraepoma B mpupoge. Okcuibl yrieponaa, ux (puU3MUYecKHe U XUMHUYECKUE
CBOﬁCTBa, HeﬁCTBHe Ha JKHUBBIC OPraHU3Mbl, IMOJYUYCHUC U IPHUMCHCHUC. DKOJIOTHYECKUE
npoOJemMbl, CBs3aHHBIE ¢ OKcuaoMm yriepona(lV); rumore3a rI00aNBHOTO MOTEIMICHUS
KITUMaTa; MapHUKOBBIN 2P PeKT. YTroapHas KHUCI0Ta U €€ cou, NX (U3NYECKUE U XUMHUYECKHe
CBOﬁCTBa, MMOJIy4YCHHUC W TPHUMCHCHUC. KauectBennas pcaKkuusa Ha Kap60HaT-I/IOHBI.
HUcnons3oBanue Kap6OHaTOB B 6BITy, MCIUIOHUHE, MPOMBIINIJICHHOCTH U CCJILCKOM XO03AHCTBE

2.6

[lepBoHavanbHbIC MOHATHS 00 OPraHWYECKHX BEIIECTBaX KaK O COCAWHEHUSAX YIJIepoja
(MeTaH, 2TaH, STWIEH, alleTWJIEH, ATaHOJ, TJIMIEPUH, YKCyCHas KucioTa). MXx coctaB u
XuUMHUecKkoe crpoeHue. [loHsaTne o OMOJOrMYecKH Ba)KHBIX BEHIECTBAX: >KHpax, OenKax,
YIJIEBOJIaX — M UX POJM B XU3HM 4YeJOBeKa. MarepuaabHOE €IMHCTBO OPTraHWYECKUX U
HEOPraHUYECKUX COCTMHCHUI

2.7

KpemHuii, ero ¢pusndeckue 1 XuMUYEeCKHE CBOMCTBA, OJTy4YeHre U npuMeHeHne. CoeTMHeHus
KkpeMHusi B mpupoze. OOmme npencraBieHus o0 oxcuae kpemHus(IV) m xkpemHueBoi
kucnote. CUIMKATHI, UX UCIIOJIb30BaHKE B OBITY, MEUIIMHE, TPOMBINIIICHHOCTH. Baxkueiime
CTPOUTENIbHBIE MaTEepPHaJbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGiemsl
0€301acHOT0 UCIOJIb30BAHMS CTPOHUTEIBHBIX MATEPHUATIOB B TIOBCEAHEBHOM KU3HH

2.8

XUMHUYECKUN JKCHEPUMEHT: H3ydyeHue oOpa3loB HEOPraHUYECKHUX BEIIECTB, CBOMCTB
COJISIHOM KMCJIOTBI; MPOBEJIEHNE Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUA-UOHBI U HaOIIO/EeHHE
NPU3HAKOB HUX NPOTEKAHUS; OMBITHI, OTpaXkarolue (pu3nyeckrue U XMMHUYECKHE CBOWCTBA
raJIOT€HOB U UX COETUHEHUH (BO3MOMXHO HMCIOJIb30BAaHUE BUAEOMATEPHAIIOB); O3HAKOMJIICHUE
c oOpa3liaMu XJIOPUIOB (TajJOT€HUIOB); O3HAKOMJIEHHWE C oOpa3laMu cepbl H e
COEIMHEHUSIMH (BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpUANIOB); HaOJIIOJEHUE mpoliecca
oOyrJIiMBaHUsl caxapa MOJ JCHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIOTHI; U3ydeHHE
XUMHUYECKUX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI, MPOBEACHUE KaUeCTBEHHOMN peakiuu
Ha cynb(ar-uoH U HaOMIo/eHNe NMpU3HaKa e€ NMPOTeKaHMs; 03HAKOMJICHHE ¢ (PU3NYECKUMU
cBoWcTBaMH a3oTa, ¢ochopa W HX COeNMHEHHH (BOSMOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), 00pa3iiaMu a30THHIX U (HOChHOPHBIX YI0OpEHHUIA; ITOTyUeHne, CoOupaHue,
pacrio3HaBaHME U U3Y4YE€HUE CBOWCTB aMMMAaKa; MPOBEJICHHE KaUeCTBEHHBIX PEakLUii Ha HOH
aMMOHMSI W QochaT-uOH U H3YUYCHHE MPHU3HAKOB HUX TMPOTEKAHUS, B3aHMOJCHCTBHE
KOHIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI € MeJbl0  (BO3MOYKHO  HCIIOJIb30BAHUE




BUJICOMATEPUAIOB); M3Y4YEHHE MOJeNell KpUCTAJUIMYECKHX peIETOK anmasa, rpadura,
¢dymiepeHa; O3HaKOMJIGHHE C  TPOLECCOM  aJcopOLMU  PAacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M  YCTPOHCTBOM IMpPOTUBOTa3a; IOJy4eHHE, COOHpaHue,
pacrno3HaBaHKWE U U3yYEHUE CBOMCTB YIVIEKHMCIIOT O ra3a; MPOBEICHUE KaueCTBEHHBIX PEaKIIUM
Ha KapOoOHAT- M CHUJIMKAT-UOHBI U M3y4YCHHE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMJICHHE C
MPOYKIMEH CUJIMKATHON MPOMBIIUIEHHOCTH; PEeIIEHNE IKCIEPUMEHTANbHbBIX 3aa4 [0 TEME
«BakHelmme HeMeTaJlUIbl U UX COCAUHEHUS

Mertannsl U uxX COCIMHCHUA

3.1

OOm1as xapakTepuCTUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH MX IMOJIOKCHHS
B Ilepnoanyeckont cucreme xumudeckux anemeHToB [[.M. MeHaeneeBa U CTpOEHHsI aTOMOB.
Crpoenne MetaiioB. Meraminyeckas CBA3b U METAJUIMYECKas KPUCTAJUIMUECKAsl PEIIETKA.
DNEKTPOXUMHYECKUH Psiji HANPSKEHU METAJIOB

3.2

dusnueckrue U XUMUYECKUE CBOMCTBa MeTauioB. OOIiue crocoObl MOydYeHUs] METaJlIoB.
[ToHsiTHE O KOPpPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uH. CriaBbl
(cTanp, YyryH, JIOPaJIFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH
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[I{erounble MeTaIIBL: OJOKEHUE B [Iepuoandeckoit cucreme XxuMuyeckux anemeHTos J1.1.
MeHeneeBa; CTpOEHHE MX ATOMOB; HaxoxKJaeHue B npupoje. dusnyeckne u XUMHUYECKHE
cBolicTBa (Ha mpumMepe HaTpusi U Kanus). OKCHABI U THUAPOKCUIBI HATPUS U Kayus.
[IpyMeHeHrE MIETOUYHBIX METAIJIOB M UX COCIMHEHU N

3.4

[[lenoyHo3emMenbHBIE METAIBI MAarHUM M Kalbluii: oyioxkeHue B Ilepuoauyeckoil cucreme
XuMH4YecKkux 3nemeHToB /.M. MenneneeBa; CTpOEHHE UX aTOMOB; HAaXO0KJICHUE B MPUPOJIE.
dOu3ndyecKkue U XMMHUYCCKHE CBOMCTBA MarHus M KajabIinsa. BaxkHaeume coeqMHeHNS KaJbITHs
(okcua, THAPOKCHT, coyin). JKECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUS

3.5

AmomuHMi: TionokeHue B Ilepuogmyeckoil cucreme Xxumudeckux anementoB  [[.N.
MenieneeBa; cTpoeHHEe aToMa; HaxoxkIeHHe B npupoe. Puznveckrue U XUMHUECKUE CBOICTBA
amoMuHusL. AMQOTEpHBIE CBOICTBA OKCUA M THAPOKCHIA ATFOMUHHUS

3.6

Kenezo: nonoxenue B [leproanueckoit cucreme xumuueckux snementon J[.M. Menzaeneesa;
CTPOCHHUE aTOMAa; HAXOXKJEHHUE B mpupoje. PU3NYECKUE U XMMUUYECKUE CBOKCTBA XKEJE3a.
Oxcuppl, rugpokcusl u conu xkenesa(ll) u xxeneza(Ill), ux cocras, cBOMCTBA U MOTy4YEHHE

3.7

XUMHUYECKUN DSKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpas3laMu METajUIOB W CIUIaBOB, HX
(M3UYECKUMH CBOWCTBAMM, W3yYCHHUE PE3YJIbTaTOB KOPPO3HH METaLIOB (BO3MOYKHO
HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KaJIbLHSA M
HaTpusi C BOJIOM (BO3MOXKHO MCIOJIb30BAHUE BHJICOMATEPHANIOB); MCCICAOBAHHE CBOMCTB
KECTKOM BOJBI; TIpoIlecca TOPEHUs >Kejae3a B KHUCIOopojae (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB IPOTCKAHWS KA4YECTBEHHBIX pEaKIMH Ha HOHBI (MarHus,
KanbIus, amoMunus, nuHka, xeneza(ll) u xemeza(Ill), mequ(Il); HabnroneHUe U omKcaHUe
MPOIIECCOB OKPAIIMBAHMS IUIAMEHHM HWOHAMH HATpHs, Kaaus W KaibIUs (BO3MOXHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HKCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA
QTIOMHUHUS ¥ TUIPOKCH/IA IIMHKA; PEIIeHUE SKCIIEpUMEHTAIbHBIX 33J1a4 110 TeMe «BakHenme
METAJIJIbl M UX COCTMHEHUSI

XUMHS ¥ OKPYXKAIOLIas cpena

4.1

HoBble marepuansl u TexHosnoruu. BemiectBa M marepuanbl B MOBCEIHEBHOM JKU3HU
yesioBeka. XUMHUS U 37J0pOBbe. be3omnacHoe ucnoyib30BaHre BEMIECTB M XUMUUECKUX PEAKIIUM
B ObITy. [lepBast moMoIib TpU XMMHUYECKUX 0XKOTaX U OTPaBICHUSX

4.2

OCHOBBI JKOJIOTMYECKOM TpaMOTHOCTH. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIeH cpeibl
I[IAK. Pomp xuMum B pemieHUW OSKOJOTrHyYecKux mpobiem. IlpupogaHbie HCTOYHUKH
YTIIE€BOA0POAOB (YTroib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY
Y IIPOMBIIIIJICHHOCTH
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XUMHUYECKUH IKCIIEPUMEHT: M3yYCHHE OOpa3I0B MaTepHaJIOB (CTEKJIO, CILIaBBl METAJIOB,
TMOJMMEPHBIC MaTePHUAIIBI)




ITPOBEPAEMBIE HA OI'D IIO XUMHWHU TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMS K NPEIMETHBIM pe3yJbTaTaM 0a30BOro YpOBHS
NpoBepsieMOro OCBOEHHS OCHOBHON 00pa30BaTeIbHON NPOrpaMMbl OCHOBHOI'O 00111er0
TpeOOBaAHUSA oOpa3oBanus Ha ocHoBe PI'OC
1 IIpencraBneHue:

0 MO3HABAE€MOCTH SIBJICHUM nprupoabl, MIOHUMAaHHC 00OBEKTUBHOI 3HAYNMOCTH OCHOB
XHUMHYICCKOU HAayYKH KakK o0yacTh COBPCMCHHOT'O €CTCCTBO3HAHMA, KOMIIOHCHTA

1.1 oOmieil KyJIbTypbl W TNPAKTUYECKOW JIEATEIBHOCTH YENOBEKa B  YCJIOBHSIX
COBPEMEHHOT0 OOIIECTBa; MOHUMAHHE MECTa XUMHUU CPeIH OPYTHX €CTeCTBEHHBIX
HayK

0 Hay4YHBIX METOJAxX ITO3HAHMS, B TOM YHCJIE DKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX
1.2 METOAAX HCCIEJOBAaHUS BEIIECTB M M3YYCHUS XUMHYECKUX PEAKLUUN; YMEHHE
UCIIOJIb30BaTh MOAEH JUIs OOBSICHEHHS CTPOCHMSI aTOMOB M MOJICKYJI

o chepax mpoeCCHOHATIEHON IeATeTbHOCTH, CBSI3aHHBIX C XUMUEH U COBPEMEHHBIMHU
TEXHOJOTUSIMU, OCHOBAHHBIMHU Ha JOCTHKCHHUSIX XUMUYECKOW HAyKH, YTO MO3BOJUT
1.3 o0yyaloImuMcsl ~ paccMaTpuBaTh  XUMHIO Kak  cdepy cBoed  Oyaymei
poeCCHOHAIBHONW JCSTEIIBHOCTA M CJENaTh OCO3HAHHBIM BBIOOP XUMHU Kak
npoUIBLHOTO MpeIMeTa MPU NEPEX0/Ie Ha YPOBEHb CPeTHEro 00IIero 0opazoBaHus

Binanenne cucremol XUMHYECKMX 3HAHUM M YMEHHE MPUMEHATH CUCTEMY
XMMHUYECKUX 3HAHUM, KOTOPasl BKJIIOYAET:

BAYKHEHIIINE XUMAYECKUE MIOHATUS: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJ1a, BEIIECTBO,
MIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS! U HEOJHOPOIHASI CMECh, OTHOCUTEIbHbBIE
aTOMHasi U MOJIEKYJIIpHas MaccChl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIN 00BEM, OKCU/I, KUCIIOTa, OCHOBAHUE, COJIb (CPEAHss), XUMUYECKas peaKius,
peaKy COEIUHEHUS, PEaKLMU Pa3I0oKEeHUs, PEaKlMU 3aMEelIeHHUs, PEaKkiui oOMeHa,
TETIOBOM A(PEKT peakium, 3K30- U IHAOTEPMUUECKUE PEAKLIUH, PACTBOP, MaccoBas
J0JI1 XUMHMYECKOIO JJIEMEHTa B COECIMHEHUHM, MaccoBas [0S W IPOLEHTHas
KOHIIEHTpALKs BEIIECTBA B PACTBOPE, PO aTOMA, SJIEKTPOHHBIN CI0M aTOMa, aTOMHast
2.1 opOuTanb, paauyc aTromMa, BaJCHTHOCTb, CTEIEHb OKHCICHUs, XUMHUYECKas CBS3b,
3JIEKTPOOTPULIATENbHOCTD, ITOJIIPHAS. U HETIOJISIPHAsI KOBAJIEHTHAS CBSI3b, MOHHASI CBSI3b,
MeTaJuIn4ecKasl CBsI3b, KpHUCTANINYECKas petéTka (aToMHast, HOHHAas!, MeTaJUInyecKasi,
MOJIEKYJIIpHasi), WMOH, KaTMOH, aHWOH, OJJIEKTPOJIMT U  HEIEKTPOJIMT,
AJEKTPOJMTHYECKAsT UCCOLMALUS, pEaKUMM HOHHOrO OOMEHa, OKHCIMTEIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKLMU, OKUCIUTEIb W BOCCTAaHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHUE, HJICKTPOJIN3, XUMUYECKOEe paBHOBECHE, 0OpaTUMbIe 1 HEOOpaTUMbIe
peaKuuu, CKOpOCTh XMMHUYECKON peakuuu, karamusarop, [IJIK, koppo3us meTaiuos,
CILJIaBBI

OCHOBOIIOJIararomuye 3aKOHbI XWUMHU: 3aKOH COXPAaHCHHA MACChI, nepno;mqecxnﬁ

2.2
3akoH /.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo

TEOPUH XUMHUHU: AaTOMHO-MOJICKYJIIpHAs TEOpHUS, TEOPHUS DIICKTPOTUTHIECCKOM
IMCCOILIMAINNA
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3 Brnanenne ocHOBaMM XMMHUYECKOM I'PaMOTHOCTH, BKIIOYAIOIICH

YMEHHME NPaBUIBLHO UCIIOJIb30BAaTh U3yUEHHBIE BELIECTBA U MAaTEPHAJIbI (B TOM YHUCIIE
MUHEpaJIbHbIE YO0OPEHHUs, METAJIbl U CIUIaBbl, IPOAYKTHI EPEepabOTKU MPUPOTHBIX
UCTOYHUKOB YTJIEBOAOPOAOB (YIJisf, MPUPOAHOrO raza, HepTH) B OBITY, CENbCKOM
X031CTBE, HA MPOU3BOICTBE U MOHUMAHUE 3HAUYCHHS )KUPOB, OCJIKOB, YITICBOIOB IS

3.1




OpraHu3Ma 4eJOBEKa; YMECHHE NPOTHO3UPOBATh BIIMSHUEC BEIIECTB M XUMHUYECKHX
MPOIIECCOB Ha OPTaHU3M YEIOBEKA M OKPYKAIOIIYIO IPUPOTHYIO CPEIy

YMCHHUEC UHTCIpHUPOBATH XUMHUUYCCKUC 3HAHUSA CO 3HAHUAMH [JPYTIUX yLIe6HbIX

3.2
MPEAMETOB
HAJIMYUE OMbITa PadOTHl C PA3TUYHBIMH HCTOYHUKAMU HHPOpPMALMH O XHUMHUU
33 (HayyHas W HAy4YHO-TIOMYJIApHAs JIMTEpATypa, CIOBApPHU, CHPABOYHUKH, WHTEPHET-
pecypcehl)
yMeHHE OOBEKTUBHO OIEHWBATH MH(POPMAIMIO O BEIIECTBAX, UX MPEBPAIICHHUIX U
34 MPAaKTUYECKOM TMPUMEHEHHH W yMEHHUE HCIIONbh30BaTh €€ I pelIeHus] y4eOHO-
MO3HABATENIbHBIX 3314
Bnagenue ocHOBaMu MOHATUHWHOTO ammapara U CUMBOJUYECKOIO S3bIKa XUMUU IS
4 cocraBieHus (HOPMYJI HEOPTaHUYECKUX BEIIECTB, YPABHECHUH XUMUYECKUX PEAKIIUN;
ocHoBamu xumuueckoil HoMeHKIaTypsl (IUPAC u TpuBHaabHOI)
YMeHue OOBACHATH CBS3b IMOJOXKEHHS d3JeMeHTa B Ilepuoanueckoil cucteme ¢
5 YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUUYECKHUX JJIEMEHTOB (COCTaB U
3apsn  sApa, oOmiee YHCIO 3JEKTPOHOB), PACHpElesIEHHEM JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB NEPBBIX TPEX MEPUOAOB, KAJIHS M KaJbIUs
[IpencraBienre o NMepuOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB
6 (pagmyc aroma, SJIEKTPOOTPHUIATETBHOCTH), MPOCTHIX M CIOKHBIX BEIIECTB OT
MOJIOXKEHUS AeMeHTOB B [lepuoandeckoil cucreme (B MajbIX MEPUOJIaX U TIIaBHBIX
MOArPYIIAaXxX) U 3JIEKTPOHHOIO CTPOEHHUS aTOMa
7 YMeHue Kiaccu(GUuIupoBaTh:
7.1 XUMHUYECKUE 3JIEMEHTBI
7.2 HEOpPraHMYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKLIUH
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTETIEHb OKUCIICHHS] XUMHUUECKUX 3JIEMEHTOB, 3apsi HOHA
8.2 BUJI XUMUYECKOW CBSA3H M TUIl KPUCTAJUTMUECKOM CTPYKTYPhI B COSTUHEHHSIX
8.3 XapakTep cpeiibl B BOJHBIX PACTBOPaX BEMIECTB (KMCJIOT, OCHOBAHHH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (GU3HMUECKUe U XUMUYECKUE CBOMCTBRA:
9.1 IPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, rpaduT, anma3, KpeMHHUH, a3oT,
docdop, cepa, XJ10p, HATPUH, KAITHIA, MATHUMA, KaTbI[UH, ATIOMUHUHN, )KETIE30)
CIIO)KHBIX BEIIECTB, B TOM UYHCJIE€ HUX BOJHBIX pPAacTBOPOB (BoJa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCHIBI U THAPOKCUIbl MeTawioB [-IIA rpynm,
9.2 amomunus, meau (II), nunka, sxenesa (11 u I1I), oxcuast yrnepona (11 u 1V), kpemuus
(IV), azota u docdopa (IIl u V), cepsr (IV u VI), ceprucras, cepHasi, a30Tucras,
a3oTHasl, hocdopHasi, yrojabHasi, KpeMHUEBasE KUCIIOTa U X COJIH)
IPOTHO3UPOBATh U XapaKTEepU30BaThb CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
9.3 coCTaBa M CTPOCHHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWMCTB,
BO3MOKHOCTh IPOTEKAHHS XUMHUECKHUX MPEBPAIICHUH B Pa3TUYHBIX YCIOBUAX
10 YMeHHe COCTaBJIsITh MOJIEKYJIIPHBIE M HOHHBIC YPABHEHUS PEAKIIUI, B TOM YHCIIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~ XMMHYECKHME CBOMCTBA W3YYEHHBIX  KJIAcCcOB  (Tpymm)
HEOpPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOMINUX TCHETHUECKYI0 B3aMMOCBSI3b MEXKTy HUMHU
11 YMeHue BeIYUCIATH (IIPOBOJIUTH PACUETHI):




OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYKHO MACChbI BCHICCTB, MACCOBYIO IOOJIKO
XHUMHUYCCKOI'o 3JICMCHTA B COCAMHCHN U

11.2

MaCCOBYIO JOJIXO BCHICCTBA B paCTBOPC,

11.3

KOJMYCCTBO BCIICCTBA U €T'0 MACCY, 00bEeM ra3oB

11.4

10 YPaBHEHUAM XUMUYECKUX PEAKIIMI U HAXOJUTh KOJUYECTBO BEIIECTBA, O0BEM U
MaccCy peareéHTOB MU MPOAYKTOB PEaKIIUU

12

Bnanenue (3HaHWE OCHOB):

12.1

OCHOBHBIMH METOJaMH HAYYHOT'O MO3HaHUs (HA0I0IeHUE, H3MEPEHUE, IKCIIEPUMEHT,
MOJCIUPOBAHNE) TIPU H3YUYECHUHM BEIIECTB U XHMHYECKUX SBJICHUW;, YMEHHE
chopMyIUpOBaTh MPOOJIEMY U MPEATIOKUTH MYTH €€ peIIeHHUs]

12.2

Oe3omacHO pabOThl C XWMHUYECKUMH BEIIECTBAMU, XMMHUYECKOM TMOCYIOoW U
nabopaTopHBIM 000pYI0BaHUEM

12.3

nmpaBWwjiaMyd  0O€30MacHOr0  OOpaleHusi C  BEIIeCTBAMH, HCIOJB3yEeMbIMH B
MOBCE/IHEBHOM >KM3HM, MpaBUJIAMH TOBEACHUS B IENAX COEpexKEeHHsS 310pOBbI U
OKpY>Karollled MpUPOJHON cpenibl; MOHUMaHUE Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha
JKUBBIC OPTaHW3MBl  ONPEACTIEHHBIX BEHIECTB, CIOCOOOB yMEHBIIECHUA |
IPEIOTBPAIICHUS UX BPEIHOI'O BO3ICUCTBUS

13

Hammane MPAKTUYCCKUX HABBIKOB INIIAHUPOBAHUA W OCYHICCTBJIICHUA CICIYIOIMIUX
XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

M3y4YeHHUE U OMMcaHue (PU3NIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHUE C (PU3MUESCKIUMH
U XMMHUYECKUMH SIBIICHUSIMH; OIBIThl, WIIIOCTPUPYIOIINE MPU3HAKU TMPOTEKAHUS
XAMUYECKUX PEAKIUN

13.2

HN3YyUCHUC CII0CO00B pasaciCHuA cMmeceit

13.3

MOJIy4eHHE KUCIOPOoJa U U3YUYEHHE €ro CBOMCTB; MOIy4YeHHE BOAOPOJa U U3yUeHUE
€ro CBOWCTB; MOJyYEHHE YIJIEKMCIOrO ra3a M U3yYEHUE €ro CBOWCTB; MOJyYEHHE
aMMHUaKa ¥ U3y4eHHE €T0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO
BELICCTBA

13.5

NpPUMEHEHHE WHAMKATOPOB (JaKMyca, METHIOpaHXka U (¢eHondrasenHa) s
OINPEJICIICHUS XapaKTepa CPeAbl B PACTBOPAX KHUCIIOT U IIEJI0YEH

13.6

HUCCIICAOBAaHNC M OIIMCAHHC CBOICTB HCOPraHNM4YCCKUX BCHICCTB PA3JIMYHBIX KIIACCOB,
HU3y4YCHHC B3aI/IMOI[eI\/'ICTBI/I$[ KHUCJIOT ¢ METAJllIaMH, OKCHJIaMH METAJIJIOB, PACTBOPUMbBIMHA
H HCPACTBOPHUMBIMHN OCHOBAHUSAMHU, COJIIMH; ITOJIYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJTHOT'O METAaJlJIa IPYIr'UM U3 paCTBOpa COJIM; UCCIICAOBAHNC aM(I)OTCpHLIX
CBOICTB TUAPOKCUI0OB AJIIOMUWHUSA M TMHKA

13.7

pelIeHue  HKCIEPUMEHTANbHBIX  3afad 1o TeMaM: «OCHOBHBIE  KJIACCHI
HEOPTraHMYECKUX COCTMHECHUI; « DJEKTPOIUTHYECKAS TUCCOHAIs»; « Baxkaeimme
HEMETAJIbl U UX COeAUHEHMA; «BajkHEHIIIMe METaJUIbI M UX COSIMHCHUS

13.8

XAMHAYECKHE SKCIEPUMEHTHI, WJUTIOCTPUPYIOUINE MPHU3HAKH TMPOTEKAHUS PEaKITHiA
MOHHOTO 00OMEHa; Ka4eCTBEHHBIE PEAKIMH Ha IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX
WOHBI: XJIOpUA-, OpOMUI-, HOAUA-, cynbdat-, hocdar-, kapOoHAT-, CHITUKAT-AaHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHSI, MarHUsI, KAJIbIUs, ATFOMAHUS, Kemne3a (2+) u
x)enesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

MPEJICTaBISITh PE3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB, JI0KA3aTEIbCTB,
rpaduKoOB U TAOJIUIL M BBISBIIATH IMIIMPUUYECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3W MCKAY PCAJILHO Ha6J'IIOI[aCMBIMI/I XUMHUYCCKUMU ABJICHUAMU U
MPOIECCAMH, POUCXOIAIIMMHA B MaKpO- W MHKPOMHpE, OOBACHATH MPHUUHBI
MHOT000pa3usi BEIIECTB




HEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbIX HA OCHOBHOM
IroCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox | IlpoBepsieMblii 3J1eMEHT COiepPKaHUS

1 IlepBoHavyaJIbHBIE XUMUYECKUE TTOHSATHS

1.1 | Yuctsle BemecTBa U cMecr. CriocoObI pa3iecHus cMecei

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 351eMeHThl. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB. HpOCTBIe n
CJIOJKHBIC BCIICCTBA.

1.2

1.3 XHUMHU4YECKas d)opMlea. BaneHTHOCTE aTOMOB XMMHYECKUX 3JeMEHTOB. CTEIIEHb OKUCICHUS

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHass atoMHas Macca. OTHoOcHTEIIbHAsS

1.4 MOJIEKYJIsipHas Macca. MaccoBasi J10Jsi XMMUUYECKOI0 3JIEMEHTa B COEAMHEHUHU

15 KonunuectBo BemectBa. Monb. MomnsipHas macca. Monsipablii 00bEM ra3oB. B3aumocBs3b
KOJIMYECTBA, MACChl M YUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 du3nyecKre U XUMHUYECKHUE sIBICHUS. XMMUYecKas peakius 1 €€ Mpu3HaKku. 3aKOH COXpaHEHUS
MacChl BEMIECTB. XMMUYECKUE YPABHECHUS

2 [lepuoanueckuii 3akoH u llepuoanueckas cucrema xumuueckux aseMeHToB .M. Menzaeneesa.

CtpoeHne aTOMOB

[Iepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuieckux 3yemMeHToB .M. Menneneesa.
2.1 ITepuoae! u rpymmnbsl. GU3HUECKUA CMBICT MOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIbI
3JIEMEHTA

Crpoenue atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpOeHUE HJIEKTPOHHBIX
2.2 | obomouek aroMoB TnepBbIX 20 xumuueckux snemMeHToB Ilepmoamueckoit cucremsr J[.U.
MenpeneeBa

3aKOHOMepHOCTI/I B M3MEHCHUM CBOMCTB XMMHYCSCKHX 3JIEMEHTOB IICPBBIX TpéX mepruoaos,
KaJusd, KaJIbIIus (pam/lyca aTOMOB, SJICKTPOOTPULATCIILHOCTH, METATTIIMYCCKUX n

2.3 HEMETa/NIMYECKUX CBOMCTB) M MX COCAMHEHUN B COOTBETCTBHH C IOJIOKEHUEM 3JIEMEHTOB B
[Tepuoanyeckoil CUCTEME U CTPOCHHEM UX aTOMOB
3 CTpoeHue BemecTa
31 Xumunueckas cBs3b. KoBaneHTHas (IOJIspHAs U HENOJISIpHAsl) CBSA3b. DJIEKTPOOTPHULIATEILHOCTh
) XMMHYECKHUX 31eMeHTOB. MoHHas cBsi3b. MeTasunyeckas CBsI3b
39 THIBI KPUCTAIUNINYECKUX PELIETOK (f.TOMH“aSI, HOHHaA, MeTanane(iKa;I), 3aBUCHMOCTb CBOMCTB
BEIIIECTBA OT THIMA KPUCTALIUYECKON PEMIETKH M BUJAa XUMUUECKOU CBSI3U
4 Baxuelimme mnpencraBuTENM HEOPraHMYECKUX BEMIECTB. HemeTtaiuibl M MX COEIMHEHUS.
Mertaibl ¥ UX COeAMHEHUS
Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX COSTUHEHUI: OKCHUIOB (COJIe00pa3yroIiue:
41 | OCHOBHBIC, KHCIOTHBIC, am(doTepHbIe) W HECOoJeoOpa3ywIIe; OCHOBaHUN (IMIENOYH U
HEPAaCTBOPUMBIE  OCHOBaHHS), KHUCIOT (KUCIOPOJCOAEpKAlMe U  OECKHCIOPOJIHEIE,
0JIHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIeH (CpEeIHUX U KUCIBIX)
49 ®u3nueckue U XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAUIOB: BOJOpPOJA, XJ0Opa,
) KHCJIOpOJa, Cephl, a30Ta, ¢ocdopa, yriaepoaa, KpeMHHS
43 ®u3nueckrue U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTUSA, HATPUs, Kalusi,

Mar”Hys 1 KaJlbIiuda, aJIIOMUHH A, XKEJIC3a. 3J’ICKTpOXPIMH‘-ICCKPII>i paa HalTpSI)KeHI/II\/’I MCTAJJIOB

4.4 PuU3NYECKUE U XUMUYECKHUE CBOMCTBA BOJIOPOIHBIX COEIMHEHUI HEMETAJIOB: XJIOPOBOIOPO/IA,
) CepOBOJOPOIa, aMMHAKA

®du3nyueckrue U XMMUYECKUE CBOMCTBa OKcH10B HeMeTaiuioB: cepsl (IV, VI), azora(ll, IV, V),

4.5 docdopa(lll, V), yraepoma(ll, IV), kpemuausa(IV). [TonyueHne oKCHI0B HEMETAIIIIOB

Xumudeckue cBorcTBa okcuAoB: metamwioB IA-IIIA rpynm, munka, mexu(Il) u >xenesza(ll, III).

4.6
[TonydyeHue OKCHIOB METAJIIOB




47 XHWMHYECKHE CBOMCTBA OCHOBAHHMH M aM(OTEPHBIX T'HIPOKCHAOB (Ha MPUMEPE THIPOKCHIOB
) AJTFOMUHHS, JKeje3a, IMHKa). [loydyeHne ocCHOBaHMM M aM(pOTEPHBIX THIPOKCHJIOB
OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJHOH, CEpOBOJOPOJHOMN, CEPHUCTOM,
4.8 | cepHoii, a3oTHOH, (ocPOopHOI, KpeMHHEBOH, yroibHOH. OcoOble XUMHYECKHE CBOWCTBa
KOHIIEHTPUPOBAHHOW CEpHOU M a30THOM KUCHOT. [lomydyeHue Kucnor
4.9 | O0mue XUMHUYECKHE CBOKCTBA cpeHuX couieid. [lomydenue comeit
410 [Tonydenue, cobupanue, pacro3HaBaHue BOJAOPOA, KHCIOPOIa, aMMHAaKa, YTJIEKHCIIOTO ra3a B
nabopaTopuu
411 [Tonydyenne amMmuaka, CepHOM W a30THOW KHCIOT B MPOMBINUICHHOCTH. OOImue crnocoObl
MOJIYYEHUS] METAJIIOB
4.12 | T'eneruyeckas CBsI3b MKy KilacCaMl HEOPraHUYECKUX COCIMHEHUM
5 XUMHUYECKHE PEAKIINHU
Knaccudukanuss XUMUYECKUX PEaKIUid TO PAa3IMYHBIM TMPU3HAKaM: TI0 YHCIYy U COCTaBy
5.1 | y4acTByHOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHUIO CTEICHEH
OKHCJIEHHST XMMHYECKHUX 3JIEMEHTOB
59 TemnmoBoit 3pdexT XuMuUYecKOoW peakiud, TEPMOXUMHUYECKHE ypaBHEHHS. OJK30- U
SHJIOTEPMHUYECKHUE peakIu. TepMOXUMUYECKHE YPaBHCHUS
OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. Okuciautenu W BoccraHoButenu. [Ipormeccs
5.3 | OKHUCIIEHHUS U BOCCTAaHOBJICHHUS. OJEKTPOHHBIA OajaHC OKHUCIUTEIIbHOBOCCTAHOBUTEIHLHOM
peaKimn
54 Teopus dAEKTPOIUTHYECKON  auccouuanuu. KaTHOHBI, aHMOHBL. ~ DJEKTPOJUTHI U
’ HEedIeKTPoJauThl. CHIIbHBIC U c1a0ble 2JIeKTpOoHThl. CTENeHb AUCCOMAINHI
55 Peaknmu moHHOTO OOMEHA. YCIOBHS TNMPOTEKAHUS PEAKIMA WOHHOTO OOMEHA, IMOJHBIE U
) COKpalllEHHbIC MOHHBIC YPABHEHUS PEaKIU
6 XUMUSL 1 OKpYIKaroIas cpeaa
BemecTtBa n Marepuasibl B MOBCEIHEBHOM JKM3HM 4YesoBeKa. be3omacHoe HCHOJIb30BAHUE
6.1 BEIIIECTB U XMMHUYECKUX peaKkiil B 1abopaTtopun u ObITy. [lepBasi moMoIIs Mpu XUMHUYECKUX
05KOrax U OTPaBJICHUIX
XHUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeapl (KUCIOTHBIE TOXKIH, 3arps3HEHHE TOYBHI,
6o | Bosfyxa BOZ0EMOB), c1IOCOOBI ero mpenorBpanienus [IpenenbHas nomycTumast KOHLIEHTPALIHS
) BeriectB ([T/IK). Ponp xumum B pemieHNN SKOIOTHUECKUX MpoOieM. Y cuiieHHe MapHUKOBOTO
s dexra, pazpyiieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, a3oTa, pochopa, yriepoja, KpeMHHUS U UX COSMHEHUH B OBITY, MEIULIMHE,
6.3 | TPOMBILIICHHOCTH H CEITbCKOM xo3siicTBe. [I[ppuMeHeHne MeTauioB U CIJIaBOB (CTallb, YYyTYH,
’ TIOPAIOMUHUN, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH UX coeAuHeHuil. [lonarue o koppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHble HWCTOYHUKH YTIAEBOAOPOAOB (Yroib, MPUPOAHBIN Tra3, HEPTh), MPOAYKTHI HX
nepepaboTku (OCH3MH), X POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHavanbHBIe TOHATHS 00 OPraHUMYECKUX BEIIECTBAX KaK O COSAMHEHHUSX yriepoja (MeTaH,
6.5 | oTaH, ITWJIEH, aleTWICH, JTaHOJ, TIIMIEPUH, YKCycHas kuciora). [loHsTHE O OHMONOTHYECKH
Ba)XHBIX BEIIECTBAX: KHUpaX, OENKax, yriaeBoJax — M UX POJIM B KH3HHU YEIIOBEKA
7 Pacuérnr:
7.1 | mo dbopMyaaM XUMHYECKUX COSAMHEHUI
7.2 | Macchl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 1O XMMHUYECKUM YPABHEHUSIM

YYEBHO-METOJUYECKOE  OBECHEYEHME  OBPA3OBATEJBHOI'O
MPOLIECCA




OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1) Vueobnuk: ["abpuensa, O.C. Xumus: 8 kiacc: 6a3oB. ypos.: yueoH. /O.C. I'abpuensn, N.I". Octpoymos,
C.A. CnankoB — M.: Ilpocsemenue, 2024

2) YueOnuk: ["abpuensn, O.C. Xumus: 9 knacc: 6a3oB. ypoB.: yuebH. /O.C. T'abpuensn, U.I'. Octpoymos,
C.A. CnankoB — M.: IIpocBemenne, 2024

3) Kysuenosa H.E., Jleskun A.H. 3agauHuk mo XuMuu JJisl yuamuxcs 8 kiracca o01meo0pa3zoBaTeIbHBIX
yupexaenuit. — M.: Bentana—I'pad, 2007. 128 c.

4) Kysznenosa H.E., Jleskun A.H. 3agauank nmo xumuu 18 yyamuxcs 9 kiacca 00meo0pa3oBaTeaIbHbIX
yupexaenuii. — M.: Bentana—I'pad, 2007. 128 c.

METOINYECKHUE MATEPHAJIBI UIA YYUTEJIA

= s 8 KJacca:

1) T'abpuensa, O.C. Xummsa: 8 kmacc: 06a30oB. ypoB.. yueOH. /O.C. T'abpumemsn, W.I'. Ocrtpoymos,
C.A. CnankoB — M.: IIpoceemienune, 2024

2) Ky3uenosa H.E., Jleskun A.H. 3ajauauk o XUMUH IS ydamuxcs 8 kiacca 00meo0pa3oBaTeIbHbBIX
yupexaenuii. — M.: Bearana—I"pad, 2007. 128 c.

= 1 9 KJacca:

1) Yuebnuk: Yueonuk: 'abpuensu, O.C. Xumus: 9 kmacc: 6a3oB. ypos.: yueOH. /O.C. I'abpuensu, N.I'.
Octpoymos, C.A. CnankoB — M.: IIpocsenienune, 2024

2) Ky3uenosa H.E., Jleskun A.H. 3aaunuk o XUMUM IS ydamuxcs 9 kiacca o0meo0pa3oBaTeIbHbIX
yupexaenuii. — M.: Beatana—I'pad, 2007. 128 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

1) http://www.chemnet.ru T'azera «Xumus» U caiiT Ans yautens «5 uay Ha YpoK XUMHUN

2) http://www.chemistry.ru JIucTaHITMOHHAs OJUMITHAAQ 110 XHMHHU: TeJIeKOMMYHHUKAIMOHHBIA
o0pa3oBaTeabHbII MPOEKT
3) http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHIIMOHHbBIE IBPUCTUYECKUE

OJTUMITUA/IBI TI0 XHMHH

4) http://him.1september.ru Eagunas xomexmus LIOP: Tlpenmernas kommekuust « XUMUS)

5) http://school-collection.edu.ru/collection/chemistry =~ EcTecTBeHHO-Hay4YHBIC SKCIEPUMEHTBI: XHMHS.
Komneknust Poccuiickoro o0rieoOpa3oBaTeibHOIO MopTajia

6) http://www.alhimik.ru Bcepoccuiickas onummnuaaa mKOILHUKOB IO XUMUU

7) http://chem.rusolymp.ru Opranudeckas XUMHS: SJICKTPOHHBIN YUeOHUK [Tl CPEIHEH IITKOJIBI

8) http://www.eidos.ru/olymp/chemistry 3aHuMaTeIbHAS XUMHS

9) http://www.104.webstolica.ru Knaccubukamus XuMUIECKUX pEeaKIIHit

10) http://classchem.narod.ru KonTpen — Xumust 1151 BcexX: yueOHO-HHPOPMAIIMOHHBINA CalT

11) http://bolotovdv.narod.ru HaHOMeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO

12) http://www.nanometer.ru OHaliH-CIIPaBOYHUK XUMUYECKHX JIEMEHTOB

13) http://webelements.narod.ru Tlomynspras 6ubauoTeKa XMMHUYECKHX YJIEMEHTOB

14) http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHBIC U CTTpaBOYHBIC MAaTEPUAIIBI IO XUMUH

15) http://www.alhimikov.net Caiit Chemworld.Narod.Ru - Mup xumuu

16) http://chemworld.narod.ru Caiit «BupTyanpHas XuMHUUYecKast IIIKOJIa

17) http://maratakm.narod.ru Caiit «Mup xumumn»

18) http://chemistry.narod.ru XuMuK.py: caliT 0 xumun

19) http://www.chem.asu.ru/abitur DnexTpoHHass OMOIMOTEKA MO XUMUHU U TEXHUKE

20) http://rushim.ru/books/books.htm 3nexrponHas OubanoTEKa y4eOHBIX MaTEPHAIIOB 110 XUMHH
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