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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XUMHUHM OCHOBHOIO o00miero ooOpas3oBaHus (yriayOJa€HHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHMs, MPEICTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHOil paboUeii MporpaMMbl BOCTIMTAHHS.

[IporpaMmMa mo xumMuu pa3paboTaHa C LENTbIO OKa3aHHUS METOIUYCCKOM
IIOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpamMmsl 0 y4e€OHOMY IPEIMETY.

[IporpamMma mo xumuu AaéT NPEACTABIECHUE O LENAX, oOuieil crpareruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeenseT 00s3aTeNbHOE MMPEAMETHOE COJEpKAHUE, €0 CTPYKTYPY IO
pazgenaM M TemaM, paclpeiesleHue o KjaccaMm, PEKOMEHIYyEMYIO
MOCTEIOBATEIbHOCTh  M3YYEHHMS] XHMHHM C  YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€HM, JIOTUKA y4eOHOTO  TpOIlecca, BO3PACTHBIX
ocoOeHHOoCcTe oOyuaromuxcsd. B mporpamme 1o XMMHMHM — yYUTBIBAOTCS
BO3MOKHOCTH Y4eOHOro IpeaMeTa B peav3allud TpeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbBIM U NpPEIMETHBIM pe3ylbTaTaM OOy4eHHs U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENHHOW  JI€ATENHHOCTHU
00yJaromerocst o OCBOCHUIO Y4eOHOT'0 COIepP KaHMUS.

WN3ydyenne XuMUM Ha ypOBHE OCHOBHOro 00Imero o0pa3oBaHUA
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OJATOTOBKY, HEOOXOAUMYIO AJIs BHIPAOOTKHU
MHUPOBO33PEHUYECKIX OPUEHTUPOB, PA3BUTHUSI MHTEIICKTYaTbHBIX CIIOCOOHOCTEH M
MHTEPECOB OOYyUaIOIIUXCS, Ha TPOJODKEHHE OOYyYeHHs Ha YPOBHE CpPEIHETO
oO1rero o0pa3oBaHus.

3HaHWE XHMHU CIYXXUT OCHOBOM [UIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00yJaroIerocsi, ero MpeACTaBICHUH O MaTepHATbHOM €IWHCTBE MHUPA, BAKHYIO
pOJb UrparoT GopMUpyEMble XUMUEH MPEAICTABICHUS O IPEBPAICHUIX dHEPTUU U
BEIIECTB B NPUPOJE, O MyTSIX pEIHIeHHUsA TJI00aTbHBIX MPOOJIeM YCTOMYHUBOTO
pPa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, IPOAOBOJIBLCTBEHHOU
npo0iieM, MpoOaeMbl 3KOJIOTHYECKOW 0€30aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYeT  peaju3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUS U
dbopMmupoBaHus  KyJAbTYpbl  JIMYHOCTH  OOy4armuxcs, HUX o0med u
(YHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBILUIEHUS U TBOPUECKHUX CIIOCOOHOCTEN
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSTEIbHOM Yy4eOHOH J1eATEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
TIOBCETHEBHOM JKU3HHU, TaK U B MPOPECCHOHATBHON IEATEIHHOCTH;



3HAKOMHUT CO CHCHU(GUKOW HAYYHOT'O0 MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
NPEJICTaBICHUNA O €IUHCTBE MPUPOIBI U YEIOBEKA, SIBIISICTCS KIIFOYEBBIM JTAIlloOM B
(bopMHUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOUXCS;

crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIAJ B DKOJOTHYCCKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
collep KaHUs TIpeaMeTa, KOTOPBIM SIBISETCS TEAarormueckd aJanTHPOBAHHBIM
OTpaXKEHUEM OIPECICHHOTO 3Tala Pa3BUTHs XUMHUH.

VYriyOnéHHbIN Kype XUMUU OCHOBHOT'O O0IIIEr0 0Opa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE O0YYAIONTUMUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB
HEOPTraHUYECKON XMUMHUHU, OCHOBOTOJIATAIOIINX MPEICTABICHUNA OO XUMUU W
OTJIEbHBIX 3HAUUMBIX IMOHATUNA OPraHUYECKON XUMUH.

CrtpykTypa coaepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOrO Tonxona kK e€ m3ydeHuto. ComepkaHue CKIATBIBACTCS W3 CUCTEMBI
TOHSITHI O XUMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI TIOHITHI O XUMUYIECKOM
peakuuu. O0e 3THU CUCTEMBbI OPraHM30BaHBI MO MPUHIUIY MOCIEA0BATEILHOIO
Pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUUECKUX MPEACTaBICHUI pa3HOr0 YPOBHSI:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepuognueckoro 3axkona .M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU,

YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBS3H;

MPEICTaBICHUN 00 PIEKTPOIUTUIECKOMN AUCCOLMAIINY BEIIECTB B pacTBOpaXx;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B ocHOBY TeopeTmueckuX 3HAHWUW TIOJIOKEHBI AMITUPUYCCKU ITOTYyYCHHBIE
dakTbl. TeopeTnueckue 3HaHMS pa3BUBAIOTCS MOCIE0BATEIBHO OT OJTHOTO YPOBHS
K JpyroMy ¥ 00ecneunBarOT OO0ydYalomMUMCs BO3MOXHOCTh OOBACHATh U
IPOrHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO MPUMEHCHHUS
U3Y9aeMbIX BEIICCTB.

OcBoeHue cojaepKaHUs MPOrpaMMbl IO  XUMHUU  [POUCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHUKW W3 paHee M3YYCHHBIX YYEOHBIX IPEAMETOB:
OKpYy)Karouud mup, Ouoiorus, (usuka, mMaTeMaTuka, reorpadus, TEXHOJIOTHS,
UCTOpHUSI.

[Iporpamma ocHOBHOrO 001ero oOpa3oBaHUsl TO XUMUU (yriayOJIEHHBIH
YpPOBEHb) OpHUEHTHpPOBaHA Ha COXpaHEHWE (PYHIAMEHTaJbHOTO XapakTepa
oOpa3zoBaHus, cnenuduku ydyeOHOro mnpeaMera U OOECIEUECHHE YCIEUTHOTO
oOy4eHMs Ha CIEQyIoIleM ypoBHe oOpa3oBaHus. B mporpamMme 1o XuUMHUHU
peann3yercsl pa3BUBAIONIAS M MPAKTUYECKAs HAMPABIEHHOCTh OOYUECHHS XUMHH,
mubdepennmanys ~ 0oO0OydeHHUs,  BKJIOYAroOmas  OPO(PHIBHYIO  MOATOTOBKY



oOydarommxcss M MOCJIEAYIolee CaMOONpeaeiIeHUe B BbIOOpPE HaIpPaBICHHUS
o0y4eHus B IpoPMIbHBIX Kiaccax.

VYrny0néHHoe U3yuyeHHMe XHMHUM  CHOCOOCTBYET peaju3aluu  3ajad
npo(ecCHOHaIbHON OPUEHTALIMU U HAIIPaBJIEHO Ha MPEAOCTABICHNE BO3MOKHOCTH
KaXJI0My OOydYaroImeMycsi TpPOSIBUTh CBOM HWHTEIJIEKTyaJlbHbIE W TBOPYECKHE
CIIOCOOHOCTH TIPW  W3Y4YEHUH Y4YeOHOro mpenMera, HeoOXOIUMble ISt
IPOJOJIKEHUsT 00pa30BaHMS U TaTbHEHIIIEH TPYIOBON JESTENHHOCTH.

[Iporpamma 1o xumMuu (yriayOJn€HHBIM YpOBEHb) NpeIHA3HAuYEHA IS
UCTIONB30BaHUS B 0OpPa30BaTENbHBIX OPTraHU3ALMAX, PEATHU3YIONIUX MPOrPaMMBI
muddepeHmpoBaHHOr0  (YriIyOJIEHHOTO, MPOQPUIBHOTO) H3YYEHHs] OTIEIbHBIX
y4eOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI.

OO6paszoBaTenbHble (PYHKIMU XUMHUHU, U3y4aeMOl Ha YIJyOJIEHHOM YpPOBHE,
peann3yroTcsl B mpoliecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHYECKOM HAyKU Kak
00JJaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, O0JIACTH MPAKTUYECKOW AESITeIbHOCTH
YeJl0OBEeKa M OJHOrO0 K3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3agada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUHA — BaXKHEUIITNX
(bakToB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUHN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B NPUOOIICHHMH K HAyYHBIM
METOJaM TO3HAaHWSA TPU M3YYEHUH BEIIECTB W XHUMHUYECKUX PEaKIui,
(GbopMUpPOBaHNY U Pa3BUTHH MMO3HABATEIHHBIX YMEHUU U CIIOCOOOB JEATEIBHOCTH
U HUX TPUMEHEHHWU B Yy4eOHO-TO3HABATEIBHOM U y4eOHO-UCCIIEeI0BATEIhCKON
JeSITeIbHOCTH, OCBOCHMM TpaBUi 0€30MacHOro OOpalleHHs C BELIeCTBaMHU B
MTOBCEHEBHOM KU3HMU.

[enu u3y4yeHNss XUMHUU OTPAXalOT HAPaBIEHHOCTh 00YYEeHHS Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U 001LEeH KyIbTYpHI.

N3ydyeHne XMMHUH HAIIPABIICHO HA JOCTHKEHHUE CIAEAYIOUINX LIeeil:

dopMuUpoOBaHHE UHTEIUIEKTYyalbHO PpA3BUTOM JIMYHOCTH, TOTOBOW K
caMo00Opa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHUIO PELIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

dbopMuUpOBaHUE  CHCTEMBbl XHMHYECKMX 3HAaHMM KaK  KOMIIOHEHTA
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, KaK OCHOBBI JUIsI IOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJIICHUI OKPY>KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

npuoOIIeHHe O00ydYaronuxcsi K CaMOCTOATEIbHOM IIO3HABATENbHOW W
UCCIIEZIOBATEIbCKOM  JEATETbHOCTH, K  HAyYHBIM  METOJaM  IIO3HAHUS,
(dbopMupOBaHNE MOTHUBAIIUU U Pa3BUTHE CITIOCOOHOCTEHN K U3YUECHUIO XUMUH;

dbopmupoBanue  o0med  (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH U OIICHUBATh SBJICHUS
OKpY’KaIoIlleT0 MHUpa, WCIOJb3Yys 3HAHUS U OIBIT, MOJyYEHHBbIE NMPU H3y4YECHUHU



XUMUH, TMPUMEHATh HUX TMPH pEHIeHWH MpoOJieM B TOBCEAHEBHOW JKU3HU U
TPYZIOBOM JIEATEIBbHOCTH;

pa3BuTHE Yy OOydJaronmmxcs HHTEpeca K H3yYeHHUIO XuMuUU U chepam
NESATEbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQ IS U HAMPABICHHOCTH JIalIbHEHIIIEro 00y4YeHus;

OCO3HAaHHE LIEHHOCTH XMMHUYECKUX 3HAHWW B KU3HU YEJIOBEKA, MMOBBIIICHUE
YPOBHS 3KOJOTHMYECKOW KYJIbTYPbI, HENPUATHE ACUCTBUN, NPUHOCAIIUX BpEl
OKPYXaIOIIEH CpeJie U 3J0POBBIO JIIOIEH;

npuoOpeTeHre OO0yJaroIMMHUCS OIbITa CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINI), HEOOXOUMBIX JIJIsl PA3JIUYHBIX BUIOB JIEATEILHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera « XuMus» oTBoauTcs 1o 136
yacoB B 8 u 9 kiaccax (4 yaca B Hezlelnto), Bcero 272 daca 3a JiBa roja oOydeHusl.



COILEPKAHUE OBYYEHUA
8 KUIIACC

IlepBoHaYaabHbIEe XMMUYECKHE IIOHATHS

Xumusi — BaxkHas 00JIaCTh €CTECTBO3HAHUSA U MPAKTUYECKOU JEATEIbHOCTH
yenoBeka. [Ipegmer xumun. Ponb xumMum B xku3HU yenoBeka. KpaTkue cBenenus
00 UCTOPUU BO3ZHUKHOBEHHUS M PAa3BUTHUS XUMUU. XUMHS B CUCTEME Hayk. Tena u
BemiecTBa. DU3NUECKHME M XUMHUYECKHME CBOWMCTBA BEIIECTB. ATrperaTHbIC
cocTostHusl BenlecTB. I[IOHATHME O TEOPETHUYECKUX W SMIUPUUYECKUX METOJax
IIO3HAHUSI B €CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HaydyHOM IIO3HAHWM Ha
SMITUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE,
BblunciieHue. [IpencraBieHnss 0 HaydHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4yHbIe (paKThl, MpobdJieMa, TUTIOTE3a, TEOPHs, 3aKOH.

A3pIk XuMuH. VICTOYHUKH XUMHYECKON MHMDOPMAIIHH.

[Tonsatue o merogax paboOThl ¢ XMMUYECKUMU BeulecTBamMu. O0opyaoBaHue
IIKOJILHOM XUMHUYECKOM Jabopatopuu. I[IpaBuna Oe3omacHOro oOpaiieHus ¢
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYI0BAHUEM.

Huctele BemectBa u cMecu. [IpupoaHbie cMecu: BO3AYyX, NPUPOIHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABI U MUHEpasbl. [[OHSITHE O TOMOT€HHBIX
U TeTeporeHHbIx cmecsax. CrnocoOsl pa3eneHus cMeceil. O4ucTka BEIIecTB.

BemectBa u XMMHUYeCKHE peakLMH. ATOMBI M MOJEKYJIbl. XHMHYECKHUE
sneMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie M CIOKHbBIE BEIIECTBA.
Merauibl ¥ HemeTaibl. BemectBa MOJNEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckast ¢gopMyna. BaleHTHOCTh aTOMOB XHMMHUYECKHX 3JIEMEHTOB.
3aKkoH MOCTOSIHCTBAa cocTaBa BemniecTB. OmnpeaesieHrue BaIGHTHOCTH 3JIEMEHTOB 10
dopMynam OWHApHBIX COENMHEHUWM W cocTaBieHue QopMysl OMHApPHBIX
COCIMHEHUH MO BAJEHTHOCTH »3JIEMEHTOB. OTHOCHUTENIbHAs aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
coenuHeHnd. Haxoxienue npocreiiieid ¢opMyIibl BEIIECTBA M0 MACCOBBIM JOJIIM
3JIEMEHTOB.

KonunuectBo BemectBa. Moinb. MonsipHas macca. B3anmocBsi3p KoIn4yecTBa,
MacChl W 4YHCJA CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacuers 1o ¢opmynam
XMMHYECKUX COEAMHEHUN. MoisipHasg Macca cMmecu BemecTB. MoiibHas A0
XUMHUYECKOTO 3JIeMEeHTa B coeAuHeHuu. HaxoxkaeHue mnpocrteiineit (hopmMyibl
BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKne U XUMUYECKUE ABJICHUS. XUMUYECKas PEAKLMs U €€ NMPU3HAKH.
VY clioBUSL MPOTEKAHNSI XUMHUYECKUX PEAKIMI. 3aKOH COXPAHEHHUsI MacChl BEIIECTB.
AToMHO-MonekynsipHass teopus. KuszHb u gestenbHocTh M.B. JlomoHOCOBa.



XUMHUYECKHUE ypaBHEHUsI. THITBI XUMHUECKUX PEaKIUui (COCTUHEHHUS, PA3JIOKEHUS,
3ameleHus, ooMeHa). PacueTsl mo XuMHUYeCKUM ypaBHEHHSIM.

DKCIIEpUMEHTAIbHOE H3YYEHUE BEIIECTB W SIBICHHI. 3HAKOMCTBO C
XUMUYECKOM TOCyNOoW, ¢ mpaBuWiaMu paldOThl B JIadopaTopuu U MpUEeMamMu
oOpamieHust ¢ JabopatopHbIM oOopymoBaHueM. M3yueHwe U omnucaHue
¢bu3nuecknx CBOHCTB OOpa3lloB HEOPraHWYECKHUX BEIIECTB — METAIOB U
HemeTaiuioB. HaOmionenue Qusnueckux (IIaBjIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIIEHHWE W KOHJEHCAIUs BOJIbI) U XUMHUYECKHUX
(ropeHue cBeYH, NMPOKAJTUBAHWE METHOMN MPOBOJIOKH, B3aUMOJCHCTBUE COMBI WIIH
Melda C COJISTHOM KHCIIoTOH) siBmeHmid. O3HaKOMJIEHHWE ¢ oOpa3liaMH BEIIECTB
kommuectBoM 1 Momb. HaOmiomenue w  ommcaHue TPHU3HAKOB IMPOTEKAHUS
XUMUYECKUX peakiui (pa3yioKeHUe caxapa, B3auMOJECUCTBUE CEPHOU KHCIIOTHI C
XJOpUAOM Oapus, TOJyYeHHE U pasziokeHwe ruapokcuga wmeau (ll) npwu
HarpeBaHWM, B3aUMOJICEHCTBHUE >Keie3a ¢ pactBopoM conu meau (). M3yuenue
CIIOCOOOB  pa3fenieHus cMmeced (C  TOMOIIbI0  Marfuta, (QUIbTPOBaHUE,
BBITIAPUBAHUE, TUCTUIUIAIUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU MTOBAPEHHON
conu. HabmroneHue M omuvcaHue OMBbITOB, WUIIOCTPUPYIOHIMX 3aKOH COXpPaHEHHUS
MacChl.

BaxHelluue npeacTaBUTe/ M HEOPraHMYEeCKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3oB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Momsipabiii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Ompenenenre OTHOCUTELHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBa 1O
U3BECTHOW OTHOCUTEIBHOM IUIOTHOCTU. OOBEMHBIE OTHOIIEHHS Ta30B IpHU
XUMUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocroe BemecTBO. HaxoxaeHuwe kuciopona B
npupoje, Gu3nIecKkue 1 XUMUYECKHEe CBOMCTBA (PEaKIIUU TOPEHUS U OKHUCIICHUS).
[Ipoueccol okucnenuss B kuBod npupoxae. Oxcuabl. IIpumenenune kuciopopa.
CniocoObl monyyeHust KUciaopo/ia B 1abopaTopuu U NpoMbliieHHocTU. [loHsTue o
karanmzarope. KpyroBopor kwucinopoma B mnpupoge. O30H — auioTponHas
Monudukanus kuciopona. (O30HOBBI CJIOW, €ro 3HA4YeHHWE [JIs IKUBBIX
opraHu3MoB. Pa3pyiieHrue 030HOBOIO CJ0s.

TeroBoit 3(p¢deKT XUMHUYECKOW pPEaKUUU, TEPMOXMMHUYECKHUE YpaBHEHHUS,
9K30- U 3HJOTepMUUYECKUEe peakuuu. TormmBo. Mcnonp30BaHue yrisi U1 METaHa B
KauyecTBE TOTUINBA. 3arpsi3HeHue Bo3ayxa. [loastue o mapHukoBoM s dexre.

Bonopon — anemeHtr u mpocroe BemectBo. Haxoxknenue Bomopona B
npupojae, (U3MUECKUEe U XHMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHud. [Tondarue o kucinorax u coiax. Mcnonb3oBaHue BOJOPOJa B KaUeCTBE
TOIUIHBA.



Bona. ®usuueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
@dakTopbl, BIUAIOIINE HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpakKeHUs KOHIIEHTPAIIMM PAacCTBOPOB: MAaccoBas J0Js pacTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIIEHTpauus. Pojib pacTBOpOB B MHPUPOJIE U B KU3HU
YEJIOBEKa.

Xumuueckne cBorictBa Bojabl. [lonsitue 00 ocHoBanmsix. IloHsiTHe 00
MHIUKaTopax. KpyroBopoT BOAbl B NPUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOI.
OxpaHa ¥ OYHUCTKA OPUPOIHBIX BOI.

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Knaccudukamms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosieoOpasymomue. MexayHapoaHass HOMEHKIAaTypa OKCHUAOB. TpuBHaIbHbBIC
Ha3BaHUA OKCHUJIOB. DU3NUECKUE U XAPAKTEPHBIE XMMUUYECKUE CBOMCTBA OKCUIOB
(B3auMOJIEIICTBUE C BOJIOM, C KUCJIOTAMU U OCHOBAHUSIMHU, C IPYTUMU OKCHUIAMHU).
[TonydeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Kiaccudukanusa kucinor. MexkayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BAHUS KHUCIOT. PU3MYECKHE M XMMHYECKHE CBOMCTBA KHUCIOT
(B3auMoOIeCTBUE C METalaMH, C OKCUJaMU METaJUIOB, OCHOBAHUSIMU U COJISIMU).
Pan axtuBHoctm mertamioB H.H. bekeroBa. Ilomydenne kucnor. Kucmorel B
IPUPOJIE, IPUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHM: IIEIOYM W HEPACTBOPUMBIC
OCHOBaHUA. MexXIyHapOIHAs HOMEHKJIATypa OCHOBAHUMU. TpUBHAIbHBIC HA3BAHUSA
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOJEUCTBUE C KUCJIOTHBIMU OKCHAAMH,
KHUCIIOTAMHU M COJIIMHM) M CHOCOOBI monydyeHusi. HepacTBopuMble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH) U CIIOCOOBI TOJTydeHUs. AMGOTEPHOCTD.
[Tonsitue 00 amdOTEpHBIX THUAPOKCHIAX (Ha TpUMEPEe THUAPOKCHIOB ITMHKA W
ATIOMHUHUS): XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAaMH U IEJI0YaMHu)
Y TIOJIyYEHUE.

Conu  (cpegnue, Kucible, OCHOBHbIE, JBOWHBIE). MexayHapoaHas
HOMEHKJaTtypa cosneil. TpuBuanbHble Ha3BaHus colie. Dusznueckne u
XapaKTepHbIE XMMHUYECKUE CBOMICTBA Ha MNpuMepe cpenHux coieu. [lomydyeHue
COJICH.

['eHeTnueckas CBs3b MEXKy KJIACCAMU HEOPTaHUYECKHUX COCIUHEHUM.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEAECIEHUE COAECPIKAHNS KHCIOPOIA B BO3/IYXE;

NoJy4YeHHe, coOrpaHue, pacrio3HaBaHHWE U U3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIIOICHUE B3aUMOJICUCTBUS BEIIECTB C KHUCIOPOJOM H  YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS;



O3HaKOMJIEHHE C 00pa3liaMy OKCHUIOB U OMHMCAHUE UX CBOMCTB;

MOJTy4YeHHe, COOMpaHWe, pacro3HaBaHWE M HW3Y4YEHUE CBOWCTB BOAOPOHA
(ropenue);

B3auMojieiicTBHE Bojopoaa ¢ okcuaoM meau (11);

UCCIIEIOBAHUE OCOOEHHOCTEM PacTBOPEHUS BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C OMPEAEICHHON MaCCOBOM JOJIEN PACTBOPEHHOIO
BEIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEHACICHHOW MOJSPHOW KOHUEHTpALUEH
PaCTBOPEHHOI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJNIAMU (HATPUEM U KAJIbIIUEM);

OIpEJIEIIEHHE PACTBOPOB KUCJIOT U IIEJTOYEHN C IOMOIIBI HHINKATOPOB;

UCCIieIoBaHrEe 00pa3Il0B HEOPTAHUUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoecTBust okcuaa meau (l1) ¢ pactBopom cepHOM KUCIOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIMK HEUTpaIu3aluu;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHME OIHOTO METaJlIa
IPYTUM U3 PacTBOpPA COJIH;

B3aUMOJEHCTBHUE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH;

pelieHne OKCIIEpUMEHTAIBHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKNUX COEAUHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuoamyeckas cucTeMa XHMHYECKHX
iemenToB /I. U. MenaeseeBa

Crpoenune atomoB. XumMuueckas CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakiuu.

[lepBble TOMBITKM KJAacCU(PUKAIMU XUMUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax (CeMencTBax) CXOIHBIX AJEMEHTOB: LIEIOYHBIX M LIEIOYHO3EMEIBHBIX
MeTajlaX, TaJoreHax, WHEPTHBIX (0JaropoiHbIX) ra3zax. ODJEMEHTbI, KOTOpbIC
00pa3yroT aM(poTepHbIC OKCUIBI U THIPOKCHUIBI.

[Teprognueckmii 3aKOH. OTkpbITHE [Tepuoguueckoro 3aKOHa.
[lepuonuueckas cucrema xumuuyeckux snemeHtoB J[. WM. Menneneesa.
Koporkonepuonnas u jgnuHHOnepuonHas ¢opmbsl Tabauuel «llepuonnueckas
cuctema xuMmuueckux anemeHToB /. V1. MenneneeBay. [lepuonbl u rpymisl (A- u
b-rpymnmer).

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3otombl. PaninoakTUBHOCTB.
DneKTpoHbl. DJIEKTPOHHAs OpOUTANIb. DHEPreTUYeCKUe YPOBHHM U IMOJYPOBHU
atoma: S-, p-, O-opOutamu. DNEKTpOHHBIC KOH(MUTYpAlMU U BJICKTPOHHO-
rpaduyeckue ¢Gopmynbl aromoB. DuznuecKui CMBICT MOPSAKOBOTO HOMEpA,
HOMeEpa IepHroja U rpymnmsl 3nemMenTa. CTpoeHue MEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xuMudeckux 31aeMeHToB llepuonnueckon cucremsl 1. 1. Menneneesa:



pacnpeielieHue 3JEKTPOHOB IO JHEPreTUUYECKMM YPOBHSIM, TMOAYPOBHAM U
opoutansam. Gusnyeckuit cmpich [lepuoguueckoro 3aKoHa.

3aKOHOMEPHOCTH HU3MEHEHHUSA paJdyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpynmaM U TEPUOAAM.
M3MmeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHCHUN XHUMHUYECKUX 3JIEMECHTOB B
nepuofax M rpynnax. XapakTepUCTUKAa XWMHUYECKOrO »JJIEMEHTa IO €ro
nonoxxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3nauenue [lepuognueckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMAYECKHUX
DJIEMEHTOB I pa3BUTUA Haykd W TpakTuku. [[. 1. MenneneeB — y4yeHbI U
rpakIaHUH.

DJIEKTPOOTPHUIIATEIBHOCTh XMUMHUYECKUX DJIEMEHTOB. XHMHYECKas CBS3b.
Buapl xuMuyeckodl CBA3M: KOBAJEHTHAash TNOJISIPHAA CBS3b, KOBAJICHTHA
HeToJIsIpHasi CBSI3b, MOHHAS CBs3b. MexaHuU3Mbl 00pa30BaHUS KOBAJECHTHOH U
MOHHOM CBSI3U. DJEKTPOHHBIC U CTPYKTypHbIe (OpMyJbl BellecTB. KaTHOHBI U
AHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. THUIBI KPUCTALIUYECKUX
PELIETOK: MOHHAsA, aTOMHAasA, MOJIEKYJISIPHAS U UX XaPAKTEPUCTHUKMU.

Crenenb oxucieHus. OrnpeneneHue CTENEeHEH OKHUCJIEHUs aTOMOB B
OMHAPHBIX COCJIMHCHUSX. OKUCIUTEIHbHO-BOCCTAHOBUTEIIHHBIC pEaKIUu.
[Ipoueccyl OKHUCIIEHUST U BOCCTAHOBJIEHUS. OKHUCIUTEIM W BOCCTAHOBUTEIIH.
CocraBiieHrE ypaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KO3 (DUIIMEHTOB METOAOM 3JIEKTPOHHOT0 OanaHca.

DKCNEPUMEHTATBHOE U3YYEHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHE C 00pa3laMyi METAJJIOB U HEMETAJIJIOB;

MOJICIMPOBAHUE CTPOCHUS MOJIEKYJ MPU MOMOIIM PHUCYHKOB, MOJEIIEH,
AJICKTPOHHBIX M CTPYKTYPHBIX (OPMYT;

MIPOBEICHUE  OMNbBITOB, WUIIOCTPUPYIOIIUX MOPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakIuil (TropeHre, peakiiuu pa3ioKeHus, COSAMHEHNUS ).

Me:knpeaMeTHbIE CBSI3H

Peanuzamusa MeXNpeIMETHBIX CBS3€M NpU M3YUYEHUHM XUMHHM B 8 KJlacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSTHM, TaK U OHATHUH, IPUHATHIX B OTJICIIbHBIX €CTECTBEHHBIX HAYKaX.

OO0uue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBIeHUE (MPOIecC), HAyYHbIN (pakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHalIu3, CHHTE3, KiIaccuukaius, NEepUuOIUYHOCTD,
HAOJII0/ICHUE, SKCIIEPUMEHT, MOJICTUPOBaHUE, U3MEPEHUE, MOJICIIb.

®dusnka: SBICHUS TMNPUPOABI, (U3UYECKUE SBJICHHS, BEIIECTBO, TEJO,
bu3nYecKre BEIWYUHBI, CAUHUIIBI H3MEpeHus, O00BhEM, Macca, arperaTHbIe
COCTOSIHHE BENIECTBA, aTOM, »JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIIa,



CTPOCHHUE Ta30B, KUIKOCTEH U TBEPJbIX (KPUCTAJUIMYCCKHUX) TN, FICKTPUUCCKUN
3apsij], KOJTMYECTBO TETIOTHI.

buonorus: 6uocdepa, porocuHTes, mMporecckl 0OMeHa BEIeCTB.

I'eorpadusa: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOBI,
TIOJIC3HBIE HCKONIAEMBIE, TOIIMBO, BOIHBIE PECYPCHI.

Texuomorus: TexHochepa, MPOU3BOACTBO, XUMUIECKUE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIE MaTEPHUAIIBL.

9 KUIIACC

BemecTBO 1 XUMHMYECKAs peaKkuusi

[ToBTOpeHHne u yriyOieHue 3HaHUM OCHOBHBIX pPa3JenoB Kypca 8 Kiacca.
Crtpoenune aromoB. CBoilCTBA aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIE " KauyeCTBEHHBIE XapaKTEPUCTUKN (paauyc,
IEKTPOOTPULIATEIBHOCTb, DHEPIUs MOHM3ALUN). [locnenoBaTenbHOCTD
3alOJIHEHUs] JIEKTPOHHBIX OpOMTanel aroMoOB MalbIX MepuonoB. OcoOeHHOCTH
3alOJMHEHUs  AJEKTPOHHBIX  opOuTaned  aToMoOB  OONBIIMX  TMEPUOJIOB.
Ilepuonnyeckas cucTeMa XUMHUYECKHX OJJIEMEHTOB B CBETE€ INPEICTABICHUNA O
ctpoeHun aroMa. CTeneHb OKUCIEHUST M BaJeHTHOCThb. IlpencraBienue o
NEPUOINYECKOMN 3aBUCHUMOCTH CBONCTB XUMHYECKUX AJIEMEHTOB
(37IEKTPOOTPHUIIATENILHOCTD, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOWCTBA OKCUIOB U THJIPOKCHUIOB) OT CTPOCHHUS aTOMA.

Crpoenne BeniecTBa. BemiectBa B TBEpAOM, KHIKOM M Tra3000pa3HOM
COCTOSIHUM. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAJEHTHas (HEMOJspHas,
HOJsIpHAsA); OOMEHHbIM U JOHOPHO-aKUENTOPHBIH MEXaHU3M 00pa3oBaHUs
KOBAJICHTHOU CBSI3U.

MexMoIeKysipHble B3aUMOAECHCTBUS (BOAOpPOIHAsA CBS3b, cuibl BaH-nep-
Baanbca). Tunbsl KpUCTAIITMYECKUX PELIETOK — aTOMHAsI, MOHHAs, METAJJIMYECKas,
MOJIEKYJIIpHasi — U OCOOEHHOCTH MX CTPOEHUS. 3aBUCHMOCTh CBOWCTB BEILIECTBA OT
THIA KPUCTAJUIMYECKON PELIETKU U BUJIA XUMUYECKOM CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAaHWA  XUMHUYECKMX  PEaKLHUU.
Knaccudukanms XuMUYECKUX peakUuid MO pa3iMYHbIM MpU3HaKaMm (MO0 YUCIy U
COCTaBY Y4YacCTBYIOLUIMX B pEaKIMM BEUIECTB, IO TeIIoBOMYy 3¢dekry, 1o
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyIOLINX BELIECTB).

DJIEMEHTBl XMMHMYECKOM TEPMOAMHAMUKH. OHEpPreTHKa XUMHUYECKHUX
peakuuii. TermoBoi 3P@PeKT XUMUYECKONW peakluu. DK30- U IHJOTEPMHUUYECKHE
peakuuH, TEPMOXHMHMUYECKHE YypaBHEHMs. 3akoH l'ecca W €ro CIEICTBUS.
Brruncnennst no TEpMOXMMHYECKUM YPaBHEHUSIM.



[ToHsiTHE O CKOPOCTM XMMHMUYECKOW peakiuu. 3aKOH JCHCTBYIOIIMX Macc.
@aKTOphl, BIUSIOIMIME HA CKOPOCTh XMMHUYECKON peakluu. DHEPrus aKTUBALUU.
[Tonsitue o karanmuze. depmentsl. UHTHOUTOPHI.

[ToHsiTue 00 OOpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusax. [lonstue o
XAMUYECKOM paBHoOBecuu, TnpuHuun Jle Illarenve. YcnoBus cMelieHus
XUMHYECKOro paBHOBecHs. (DakToppl, BIMSIOIIME HAa COCTOSHUE XWMHYECKOTO
paBHOBecus. IIporHozupoBaHue BO3MOXXHOCTH  NPOTEKAHUS  XUMHYECKHX
NPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX HAa OCHOBE MPEICTABIECHUN 00 M3YyUYEHHBIX
AJIEeMEHTaX XMMUYECKON KHHETUKHU U TEPMOJIUHAMUKHU.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE pEaKIHH. OxkucnurensHo-
BOCCTaHOBUTEJIbHBIE CBOMCTBA XMMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIEHU
OKHUCJIEHHsS. BakHble OKHUCIUTENH M BOCCTaHOBUTENH. llepmaHraHat kamus
(xapakrepuctuka). CocTaBiieHHE YPAaBHEHHUI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCIONIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

DNeKTpoIUTHYECKasT auccouuanusi. XHUMHYECKHME pEaKUUud B PacTBOpaX.
Teopust dnEKTpOIUTHYECKONM aAuccounanud. PactBopeHue Kak  (PU3MKO-
xuMuuyeckuil npouecc. [loHATHE 0 ruapaTax U KpUCTAIUIOTUIPATaX. DIEKTPOIUTHI
U HednekTponuThl. KaTWOHBI, aHMOHBL. MeXaHW3M [HUCCOLMAIMU BEILIECTB C
pa3IMYHBIM BHUJIOM XHUMHUYECKOW CBA3UM. CWIbHBIE M CIA0bI€ 3JIEKTPOIMUTHI.
CreneHp auccolanui, KOHCTaHTa aucconuanuu. MloHHoe nmpou3BeaeHue BOJBI.
Bonoponueiii  mokaszarens. HWHAuWKaTOpbl. OJEKTPONIUTHYECKAS TUCCOLMALMS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO 0OMEHa.
MornekymnsipHbl€, MOJTHBIE U COKPALIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoiCTBa
KHUCIIOT, OCHOBAaHMM M COJIEl B CBeTE MpEACTaBICHUN 00 3IIEKTPOIUTHYECKOM
nucconnanyy. KauecTBeHHbIE peakliMd HAa UOHBI.

I'mpponus conet. MoHHBIE ypaBHEHUs TUAPOIN3a COJIEU. XapakTep Cpeasbl B
BOJIHBIX PaCTBOPAX COJIEH.

OKCIEpUMEHTAIBHOE H3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHUE C
MOJIEISIMA KPHUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAIOB U
HeMeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB (XJI0puaa HATpUs);

UCCJIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaKUH OT BO3AEHCTBHUS
pa3IUYHBIX (PAaKTOPOB;

OITIBITHI, WITIOCTPUPYIONIHE 00PATUMOCTh XUMUYECKUX PEAKIIUi;

UCCIIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB, MpOLECCa AMCCOLUALNH
KHUCJIOT, IIEJIOUEH U COJICH;

IPOBEJICHNE OMNBITOB, WUIIOCTPUPYIOIIUX IPU3HAKKA NPOTEKAHMS PpEaKUui
HOHHOTO 0OMeHa (o0pa3oBaHHE OcajKa, BhIICICHHUE ra3a, 00pa30BaHUE BOMIbI);



NpUMEHEHUE UHIMKATOPOB (JlakMyca, METUIIOpaHka U (GeHo(TanenHa) 1s
OTIpeIeNICHHsI XapaKTepa Cpe/lbl B paCTBOpPaX KUCIOT, OCHOBAHUI U COJIEH;

IPOBEACHUE  ONBITOB, WUIIOCTPUPYIOUIUX  MIPUMEPHl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKINI (TOPEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHMS);

pacrno3HaBaHME€ HEOPTraHWYECKUX BEIIECTB C IOMOIIBI0 KadeCTBEHHBIX
peaxiuii Ha UOHBL;

pelieHrne AIKCHEPUMEHTAJIbHBIX 3a7ady 1o TemMaMm: «OKHUCIUTEIbHO-
BOCCTaHOBHUTENIbHbIE peakuuny, «['maponus comneit», «DIEKTpOIUTHYECKAs
JUCCOLIMALIHSIY.

HemeTtayibl 1 X coeIMHEHUSI

OO6miass xapakTepucTuka HeMmeTtauioB. (OCOOCHHOCTH CTPOSHHS aTOMOB
XUMHUYECKUX 3JEMEHTOB, MPOCTHIX BEUIECTB, ayoTponusi. OKUCIUTEIBHO-
BOCCTAaHOBHUTENIbHbIE CBOMCTBa HeMeTauioB. CpaBHUTENbHAs XapaKTEPUCTHUKA
COEJIMHEHUI HEMETAJIIOB.

OOmiass xapakTepucTuka TajdoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3nyeckne CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHE CBOWCTBAa Ha TMpUMeEpe  XJjopa
(B3auMofeiicTBUE €  MeTajulaMH, HEeMeTaJJlaMd,  BOJOW,  IIEJI0YaMu).
XnopoBonopoa. ComnsiHas  KHCIIOTa, XUMHUYECKHE CBOICTBA, IOJYYEHUE,
IpuMEHeHue. JlerncTBue xjaopa W XJIOPOBOAOPOAA HA OpPraHu3M YeJIOBEKa.
Baxmneiimue xjgopuasl W MX  HaxoxjaeHue B - mpupoae. [lonsitue o
KHCIIOPOJICOAEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU
okucinenus. CTpoeHrue U pU3nyecKre CBOKWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHBIE MOIU(PUKALKMUA KUCIOPOJa U cepbl. XUMUUYECKHE CBOMCTBA
cepbl (B3aMMOJICHCTBUE C HEMETAUIaMH, MeETajUlaMU, KOHIIEHTPHPOBAHHBIMU
a30THOM M cepHOil kucimoramu). CepoBOmOpOA, CTpoeHHE, (GU3NYECKUE W
XUMHUYECKHUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTENIbHbIE CBOWMCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHHUCTash KHUCIOTa U €€ COJU.
CepHass kuciora, (HU3MYECKHEe W XUMHUYECKHE CBOMcTBa (00ImHMEe Kak
OpeCTaBUTENsl Kilacca KUCIOT U crneuuduueckue). Coium CEepHOM KUCIOTHI.
XUMHUYECKHUE PEAKIIHH, JeKalllie B OCHOBE MPOMBIIUIEHHOTO CIIOc00a MOIy4eHUs
cepHoOM KuchoThl. [IpencraBieHns 0 XUMHUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HuUM mnpodeccusx. [IpuMeHeHne cepHOW KUCIOTHI M Cyiab(aroB. KauecTBeHHBIE
peakuuu Ha cyiabQuUT-, cynbPua- U cyibpar-aHnoHbl. HaxoxaeHue cepsl U ee
COCIMHEHU B TpHUpojae. XHUMHUYECKOE 3arpsi3HEHHUE OKpPYXKaIolel Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsA3HEHUE BO3/yXa), CIOCOOBI €ro
PEeAOTBPAILICHHUS.



O6mias xapakrtepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

A3oT, pacmpocTpaHeHUe B Mpupoje, Gundyeckue U XUMUYECKHE CBOMCTBA
(B3auMOAEICTBUE C METalIaMH, BOAOPOJIOM, Kuciopoaom). Kpyrosopor azora B
npupoje. AMMUAK, ero (U3MYECKHe M XHMHYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOMCTBa BOJIHOTO pacTBOpa), NpPUMEHEHHWE U TOJIyYeHHE B
7abopaTopuu ¥ TPOMBINUIEHHOCTH. MOH amMMOHMS, JOHOPHO-AKIIENTOPHBIN
MeXaHu3M ero ooOpaszoBanusi. Coiau aMMOHHS, MX (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBa (pa3lOKEHHUE U B3aMMOJEHCTBUE CO IIeioYaMu), MPUMEHEHUE.
KauectBennast peakuuss Ha woHbl amMoHHs. Oxcuuabel asora (I, I, I, 1V, V).
A3zotucras Kuciora. A30THas KUCIIOTA, €€ MoIy4eHue, GU3NIeCKHe U XUMHIECKIE
cBolicTBa (OOHIME KaK TPEACTABUTENS Kilacca KHUCIOT M CHEIH(PHYECKUE),
npyuMeHeHue. XHUMHUYECKHE pPEaKIUH, JieXKallle B OCHOBE TMOJYyYEHHsI a30THOM
KHUCIIOTHl B MPOMBIIIIEHHOCTH. HuTpatsl u HuTpuThl. KauecTBeHHBIE peakinu Ha
HUTPAT- W HUTPUT-AaHUOHBL. XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpembl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE MAOXKIW, 3arpsA3HEHHE BO3JyXa, MOYBHI U
BOJIOEMOB).

®docdop, amrorponHsie Moaudukanuu ¢Gochopa (Oenblii W KpacHBIN
docdop), Ppusznueckue U XUMUYECKUE CBOMCTBA (B3aMMOJCUCTBUE C METaIaMH,
KHUCIIOPO/IOM, TrajOr€HaMu, KOHLIEHTPUPOBAHHBIMU a30THOW M CEPHON KUCIOTaMH).
Oxcunbt pochopa (Ill, V), pochopnas kucnora, duzmueckue U XUMHUUYECKHE
cBoiicTBa, monyuenue. KauecrBenHas peakius Ha (ocdar-uonsl. [IpencraBnenus
o rasorenuaax ¢ocdopa (111, V).

[lonsiTue 0  MHHepanbHBIX  yAoOpeHHsX. A30THble, (ochopHbIE,
KOMIUIEKCHbIE ynoOpeHus. XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolehd cpenbl
COeIMHEeHUAMH a30Ta u pocdopa.

Obmas xapaktepuctuka 31eMeHToB |IVA-rpynmnbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

VYraepon, amnorponHeie Mogudukamuu (rpadgut, anmas, dymiepeH, rpades,
HAaHOTPYOKH), (U3NUECKHE W XUMHUYECKHE CBOWCTBA TPOCTHIX  BEIIECTB
(B3aUMOJICHCTBUE C METAJJIaMH, HEMETaJlJIaMi, KOHLIEHTPUPOBAHHBIMU a30THOH H
cepHoit kucinoramu). [lonstue 06 ancopOuun. KpyroBopot yriepoaa B mpupoze.
Oxkcunbl yraepoja, ux ¢Gu3nueckrue U XMMHUYECKUE CBOMCTBA, ACHCTBUE HA KUBBIC
OpPraHU3MBbI, MMOTYyYEeHHUE W MPUMEHEHHEe. JKOJOTUIECKHUE TPOOIeMbl aTMOCHEPHI,
cBsi3aHHble ¢ okcunoM yriepoaa (IV). VYrombHas kuciora W €€ CONMU, HUX
dusznueckre U XMMHUYECKUE CBOMCTBA, MONy4YyeHUE W MpumeHeHue. KapOoHatsl,
rUApoKapOoHaThl, X cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-HMOHBI.
Hcnonp3oBanre kKapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIICHHOCTH W CEIHCKOM
XO35HCTBE.



[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COECAUHEHUSAX
yriaepoja: yrieBojoponabl (MeTaH, dTaH, TWJICH, alleTWJIEH), dTaHOJ, TJIMIIEPHUH,
yKCycHasi Kuciora. IIpupogHble MCTOYHHUKHU YIVIEBOJOPOAOB (Yrojb, MPHUPOIHBIN
ra3, He)Th), MPOAYKTHI MX NEepepabOTKU, UX POJb B OBITY U IMPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH Ba)KHBIX OPraHUYECKUX BEIlleCTBaxX — KHUpax, Oeykax,
YyIIE€BOJaX — W HMX pPOJM B JKU3HM YENOBEKAa. EAMHCTBO OpraHMYECKUX U
HEOPTraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usmueckue U XUMHUYECKHME CBOWCTBA (B3aMMOJEHUCTBHE C
MeTaJJlaMH, KUCIOPOJOM, YIJIEpOJIOM, TaJloreHamMH), MOJTYyYEeHUE U MPUMEHEHUE.
Ponw kpemuus B npupoze u texuuke. Oxkenna kpemuus (1V), kpemHueBast Kuciora,
CWJIMKATBhI: (pU3MUECKHe M XUMHUYECKHE CBOWMCTBA, MOJYYCHHE U NPUMEHEHHE B
OBITY W NPOMBILIJIEHHOCTH. BakHelllline CTpOUTENbHbIE MaTepHUalibl: KEpPAMHKA,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipobnembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Bbop. OcobGennoctu ctpoenus aroma. OOmue npeacTaBieHus 0 GU3NIECKUX
Y XMMHYECKUX CBOMCTBax. bopHas kucmnora.

DKCIEPUMEHTAIIbHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOT€HUIOB);

IPOBEJICHUE OMNBITOB, OTPAXKAIOIUX (PU3NYECKHME M XUMUYECKHE CBOWCTBA
rajJlor€HOB U MX COCIMHCHMI,

U3YYEHUE CBOMCTB COJISTHOM KHUCIIOTHI;

IIPOBE/ICHNE KaUYeCTBEHHBIX PEAKIIMi Ha XJIOPHI-, OpOMUA- U UOAUJI-UOHBI U
HA0JII0IEHHE TPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3LaMu Cephl U €€ MPUPOAHBIX COCIMHEHUI;

HaOJlOIeHHe  mpolecca  OOyryIMBaHUSL — caxapa  HOJI  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3Y4YEHHE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI;

IPOBE/ICHHE KAuYEeCTBEHHBIX pEaKUud Ha CylbPuua-, cylnbPur- U cyibdar-
MOHBI U HAOJII0IEHUE MTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COeIMHEHUH, 00pa3aMu a30THBIX U POCPOPHBIX yIOOPEHU;

NoJlydyeHue, coOuWpaHue, pacrno3HaBaHWE W HM3y4YEHHE CBOMCTB aMMHUaKa,
V3y4E€HHUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJCHUE KAYECTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-MOHbBI U U3yUYECHHUE MPU3HAKOB UX MPOTEKAHUS;

U3YYEHUE B3aUMOJIEMCTBUS KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEMBIO,
cBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;



O3HAKOMJICHUE C MOJIETSIMUA KPUCTAIUTMYECKUX PEIIETOK anmasa, rpadura u
bynaepena, ¢ mporeccoM aacopOlUKu PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

[OJly4€HHE, COOMpaHHUE, PACIIO3HABAHHE M M3YYEHHUE CBOWCTB YIJIEKHCIIOTO
rasa;

IPOBE/ICHHE KAaYeCTBEHHBIX pEaKIMi Ha KapOOHAT- W CHJIMKAT-UOHBI U
V3y4ECHUE MTPU3HAKOB UX MPOTEKAHUS,

U3y4YEeHHE B3aUMHbIX MPEBpPALIEHUI KapOOHATOB U TUAPOKAPOOHATOB;

O3HaKOMJIEHHE € oOOpa3laMHu NPUPOAHBIX KapOOHATOB W CHUJIMKATOB, C
IPOAYKLIMEN CUIIMKATHOW IIPOMBIIILIEHHOCTH;

pELICHUE DKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BaKHENIIne HEMETaIbl U UX
COETMHEHUS.

MeTaJuibl U X COCIMHEHHUS

O6mme cBoiictBa MetauioB. OOmas xXapakTEepUCTHKA XMMHYECKUX
AJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX MOJIOXKeHHUA B [lepuonnueckon cucreme
xumuueckux 3smemeHToB . 1. Menneneesa u ctpoenus aromoB. Merannel A- u b-
rpynin. CTpO€HHE NPOCTBHIX BEIIECTB — METAUIOB. Meramudeckass CBs3b H
MeTaJTnYecKasi KpUCTa/lInyeckasl pemierka (MpuMHUTHBHAs KyOudeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, rpaHEEHTPUPOBAHHAS KyOunueckas,
reKcaroHajibHas IUIOTHOYNAKOBAaHHAs). 3aBUCUMOCTh (DU3MYECKUX CBOICTB
METaJUIOB OT CTPOECHUS KPHUCTAJUIOB. OJEKTPOXUMUYECKUN pAn HaNpsHKEHUN
MeTaioB. OOIIMe XUMHUYECKre CBOMCTBAa MeTaiutoB. OO1Ire crocoObl MOTydeHUs
METaJUI0B, METALTYPTHsl. DJIEKTPOJIN3 PACIIABOB U PACTBOPOB COJIEM KaK OJIMH U3
CIOCOOOB TOJIy4eHHs MeTauioB. [loHATHE O KOpPpPO3MM METaIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Kopposuu. CraBbl (CTaylb, YyTyH, AIOPATIOMUHUH,
Oponza). [IpumeHeHne METAIIOB M CIUIABOB B OBITY U MMPOMBIITUICHHOCTH.

Memannwvt A-2pynn

[{emounble MeTaiuIbl: MoJIOXKeHHUE B [leproanyeckoil cucremMe XMMUYECKUX
sanemenToB JI. M. MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXKIECHHUE B IPHUPO/IE.
du3nuecKre U XUMUYECKUE CBOMCTBA (HA MpUMeEpE HATPUS U Kajius), MOJydYeHUE.
Oxcuzibl ¥ TUAPOKCUABI HATPUS U Kaus. [[puMeHeHrne menouHbIX METaIOB U UX
coenvHeHni. buonoruueckas poiab HaTpUs U KaJusl.

[IlemoyHO3€MENBbHBIE METAJUIBI MArHUM W KAJIbLMA: TMOJOXEHUE B
[lepuonnueckoii cucteMe xumuueckux snemeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXKJAEHHE B IpupoJe. PU3ndecKkue U XUMUIECKHE CBOMCTBA MarHus
U Kaiblivs. BaxHelue coeuHEHUs KaidblUusi U Marius (OKCUI, THUAPOKCHUI,
COJIM), CBOMCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI U CIIOCOOBI €€ YCTPaHEHHS.
Kpyrosopor kanbsuus B mpupo/e.



AmmomMuHuiA: nojioxkeHue B [leprnoanueckoit cucTeMe XUMHUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMma, HaxoxkaecHWe B mnpupoae. duszmueckune u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIIA
amoMuHus. [I[puMeHeHue aaTtOMUHUS U €T0 CIUIaBOB.

Memannwvt b-2pynn

OO6mass  xapakTepucTMKa MeTaioB b-rpymnn  (HOOOYHBIX MOATPYIMN):
nonoxxkenue B llepuogmueckon cucreme xumudeckux daemeHtoB . U
MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJIEHUE «IpOBayiay AJIEKTPOHA Ha
npuMepe CTpPOEHHUs aTOMOB XpoMa, Meiu, cepeOpa. BajeHTHBIE COCTOSTHUS aTOMOB
d-a/IeMeHTOB, CTEMEHU OKHCICHHS aTOMOB B COCJAMHEHHSX. 3aBHCHMOCTh
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCUJOB M THUJIPOKCHIOB METAUIOB OT 3HAUCHUS
CTEMEHU OKUCIICHHS DJIEMEHTa B COCAUMHEHHM (Ha pUMEpe COCIUHEHUN Xpoma).
IIepBOoHauanbHbBIE IPEACTABICHUS O KOMIUIEKCHBIX COEUHEHUSX.

Menbs u cepebpo: CTpOoeHHUE aTOMOB, CTeNeHH OKuciaeHus. OOiue KpaTkue
NPENCTaBIeHUs O (U3UYECKUX W XHUMHYECKUX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOJICMCTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHIAX, THAPOKCUAAX U
colsix, ux npumeHenuu. IIpenacraBieHuss 00 aMMHAaYHBIX KOMIUIEKCax cepedpa u
menu. KauecTBeHHbIE peakiiiy Ha KaTHOHBI Meau (2+) u cepedpa.

[{MHK: cTpoeHue aToMa, CTENEHb OKUCIEHUS. XapaKTepUCTHKA (PU3NUECKUX U
XUMHUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEPHbIE CBOMCTBA OKCUAA U THAPOKCHUIA.
KauecTBeHHbBIE peakiiy HA KATUOHBI IIMHKA.

XKene3zo: crpoeHne aroma, CTENEHU OKHCIEHUs. HaxoxaeHue B MpUpOIE.
du3nuecKkue U XUMUYECKHE CBOMCTBA Kefe3a, IpuMeHeHue. buonoruyeckas posb
xene3a. Okcupawl, ruapokcuasl U comu xeneza (1) u xenesza (ll), ux cocras,
cBOMCTBa M TmoiiyueHue. KauecTBeHHbIE peakIMM Ha KaTHOHBI xene3a (2+) u
keneza (3+). UyryH u cranb — CIUIaBbl Jkene3a. [Ipou3BOACTBO YyryHa M CTajlu.
DKOJIOTHYECKHE MPOOIEMBI, CBI3aHHBIC C METALTYPTHICCKUMU MTPOU3BOJACTBAMH.

DKCIEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHME C oOpa3llaMi METaJUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMU;

MOJIEIMPOBAHUE METAJUTNYECKON KPUCTATUIMYECKON PELIETKY;

U3YYEHHE B3aUMOJECHCTBHS METAJUIOB C BOJOH, C pacTBOpaMH COJEH U
KHUCIIOT, UCCJIEIOBAHHUE MPOIIECCOB AJIEKTposin3a pacTBopoB xyopuaa menu (1) u
MOJIN/Ia Kajus, KOPPO3UU METAILIIOB;

U3y4eHHE OCOOCHHOCTEW B3aUMOJICUCTBUS OKCHUJIOB KaJIbIIUSI M HATPUS C
BOJIOM, MX TUIAPOKCUIOB — C okcuaoM yriepoaa (1V) u kucinoramu;

U3Y4YCHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbIUs, KECTKON BOJIBI;

U3YYEHHE TPOLIECCOB TMOIYYEHUS THAPOKCHIOB Keje3a, MX XUMHUYECKHX
CBOJCTB,;



W3y4YeHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
KaJIBIIMS, aTFOMUHMS, ITMHKA, jkene3a (2+) u xkenesa (3+), meau (2+);

HAOJIIO/ICHUE W OMHMCAHUE OKPAIIUBAHUS TJIaAMEHUW MOHAMHU HATPUA, KaIHs U
KaJIbLUS;

uccieoBaHue aM(POTEPHBIX CBONCTB THUIPOKCHIA AJTIOMUHUS, TUIPOKCHU]IA
xpoMma (1) u rugpokcuaa NUHKA;

pELICHUE AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaXHeWllne MeTauibl U UX
COCIUHECHUS.

XuMHS M OKPYKAKOLIaA cpeaa

BemecTtBa 1 Marepuanbl B IMOBCEJHEBHOW JKU3HU 4eEIOBEKAa. BakHewniue
BEI[ECTBA U MaTepHasibl, 00JacTU UX NMPUMEHEHUs. be3omacHoe HUCIoIb30BaHUE
BEIIECTB U XUMHMUECKUX peakiui B ObITy. IlepBasi moMonis npu XUMHYECKHUX
0’KOTrax Y OTPABJICHUSX.

Hosble MaTepualibl U TEXHOJIOTUU. [IpUHINIIBI «3€TTE€HON XUMUM.

OCHOBBI HKOJIOTMYECKONM TPaMOTHOCTH. XUMHUS U 3J0pPOBbE. 3HAUYCHHUE
U3Y4YaeMbIX XUMUYECKHX 3JIEMEHTOB M UX COCIWHEHUH sl (yHKIHMOHUPOBAHUS
opranusma yenoseka. [ToHsTue o 310poBoM 00pase KU3HH.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH cpebl. IKOIOTHYECKUE TPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPBI, THKEIbIX MeTaioB. [lonsTue
o ITJIK. Ponp Xx¥MuM B pelIeHUN SKOJIOTMUYECKUX MPOOIIEM.

DKCIEPUMEHTAIBHOE H3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMJICHHE C
oOpasliaMy MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepUabl),
ONpPEAECIECHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIUPOBAHUE MPOIECCa
00pa3oBaHus KUCIOTHOTO A0/, U3YUCHHUE €ro BO3CHCTBUS HA MaTEpPUAIbI.

IloBTOpeHne u 00001IeHNe 3HAHWIT OCHOBHBIX pa3aeioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u llepuoanueckas cucteMma XMUMUYECKUX JJIEMEHTOB B
CBETE MPEICTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOWMCTB
XUMUYECKUX JIEMEHTOB U UX COCIMHEHUH B MEPUOJAX U TPyNIIaAX.

CrtpoeHue BelecTBa B TBEPJIOM, JKHUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHYECKOW CBA3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAJIIUYECKON
PELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanums XUMHUECKMX peakluid 10 pa3UuyHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTHM NPOTEKAHUS XUMHUYECKHX IPEBPALICHUN B
Pa3IUYHBIX YCJIOBHUSIX HAa OCHOBE TMPEICTABICHUNM XHUMUYECKOW KHHETUKU U
TEPMOJANHAMUKH.

XUMHUYECKHUE peakluu B pacTBopax. ['maponus conen. Peakunn oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.



CBoiicTBa KHCJIOT, OCHOBAaHMUHW U COJed B CBETe NpPEACTaBICHUNA 00
ANEKTPOJIUTUYECKON  AMCCOLMAMM M OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIusx.

Mexcnpeomemmuie ceaszu

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU WM3Yy4YeHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSTUM, TaK U MOHATUMN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTeCTBEHHO-HAYYHBIE IOHATHS: ABJIEHHUE (MPOLECC), HAYYHbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KilacCU(pUKalUs, MEPUOJUYHOCTb,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHuasbl.

®dusnka: BENIECTBO, TeJO, (U3UYECKUE BEIUYUHBI, €IUHMIBI HU3MEPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIJIOThI, ATOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEIIECTBA, CTPOCHHUE Ta30B, >KUIKOCTEH W TBEPAbIX (KPUCTAIUIMYECKUX) Te,
KPUCTAJIJIMYECKAS] PEIIEeTKa, BJEKTPOH, SAJIpO aToma, IPOTOH, HEUTPOH, HOH,
HYKJIUJ, U30TOMbI, KBAaHTHI, PAIMOAKTUBHOCTh, ab(a-, OeTa- U raMmMa-u3IyyeHue,
ANEKTPUUECKUH 3apsili, IPOBOAHUKHU, MOIYNPOBOAHUKH, TUIIEKTPUKU, COTHEUHBIN
CIEKTp, pa3iokeHne 0eI0ro cBeTa B CIEKTp.

buonorus: skocucrema, buochepa, horocuHTE3, Mpoliecchl 0OMEHA BEILIECTB,
MUHEpaJbHbIC YIOOpPEHUS, MHUKPOIJIEMEHTHI, MAaKpPOdJEMEHThI, TUTATEIbHbIC
BEIIECTBRA.

['eorpadus: armochepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE TOPOJBI,
M0JIE3HBIE UCKOIAEMBbIE, TOILIMBO, BOJHBIE PECYPCHI, TUTaHETa 3eMIsl.

TexHomorus: CTPOUTENIbHBIE  TEXHOJIOTHUH, CEIbCKOXO03SIIICTBCHHBIC
TEXHOJIOTUHU, TEXHOJIOTUH AJIEKTPOHHOHN MPOMBIILIIEHHOCTH, HAHOTEXHOJIOTUH.



TUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS [TPOI'PAMMBI I10 XUMHUU
HA VPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHDINA
VPOBEHD)

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON J1€ATEIbHOCTU 00pa30BaTEIbHON OpraHU3allid B COOTBETCTBUU C
TPAJULUMOHHBIMU POCCHUICKHUMU COLIMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH
[IEHHOCTSIMHU, TPUHATHIMA B OOINECTBE MpaBWIAMU M HOPMAaMHU TOBEACHHUS U
CIOCOOCTBYIOT TMpOIECCaM CAaMOIIO3HAHUS, CAMOpPa3BUTUS W  COLMAIH3AIUU
00yyJarommxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUN WU
pacIIMpEHUE ONBITA JEATENHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

MPOSIBJIEHUE ILIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M MCTOPUYECKOMY HACIEAUIO0, MOHMMAaHWE 3HAYEHUS XHUMHYECKOU
HAyKU U TEXHOJOTMHU B JKU3HU COBPEMEHHOI'0 OOIIECTBAa, B PA3BUTHH SKOHOMHUKHU
Poccuu u cBoero pernona;

2) rpaIaHCKOI0 BOCIIUTAHMSA:

NPEACTAaBICHUE O COIMAJIbHBIX HOpPMax MW MPaBUIAX MEXKIUYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, MPOSIBICHUE KOMMYHUKATUBHOM KYJIbTYpbl B
pa3zHo00pa3HON COBMECTHOM I€ATENbHOCTH;

CTpEMJIEHHE K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B IpoLecce yueOHOH u
BHEYUYEOHOU JEeATEIbHOCTH;

TOTOBHOCTh OLIEHHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBapHIIECH C
MO3ULIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAaHMS MOCIIEICTBUI
MOCTYTKOB;

3) popMuUpPOBAHUA LEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMUYECKOW peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M HEOOXOJIUMBIE IS
MOHUMAaHHUS CYIIIHOCTH HAYYHOM KapTUHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOrO MO3HAHUS ISl Pa3BUTHS Ka)JAOr0 YeI0BEKa
U MPOU3BOAMUTENBHBIX CHJI OOILIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMUS» B
CUCTEME HAyYHbIX NPEACTABICHUM O 3aKOHOMEPHOCTSAX pa3BUTHUS MPUPOJBL,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOIOTHYECKOU CPEAOM;

NO3HaBaTeNbHAS MOTHBALMs M HWHTEpEC K OOyYEHHUIO, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpPa3BUTHIO M C€aMOOOpa30BaHMIO, K HCCIEIOBATEIbCKOM



NESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHUS M YPOBHS JalbHEHILEro
o0yueHus;

4) BOCIUTAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHHWE [IEHHOCTU YW3HHM, OTBETCTBEHHOI'O OTHOLIEHHUA K CBOEMY
310pOBbIO, YCTAaHOBKA Ha 3/0pOBbI 00pa3 KU3HU, OCO3HAHHME IOCIEACTBUU U
HENpPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aKOr0Jisl, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMU B YUEOHBIX U )KMU3HEHHBIX CUTYALMSIX;

5) Tpy10BOr0 BOCIUTAHMS:

(opMUpOBaHUE LIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOW JEATENbHOCTH Kak
€CTECTBEHHOH MOTPEOHOCTH YETIOBEKa M K MCCIEA0BATENbCKOM IEATENbHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHbIM C XMMHUEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU chephl, OCO3HAHKWE BO3MOKHOCTH CaMOpeaiu3aliii B 3TOU
chepe;

6) 7K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJMMOCTH OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HHU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILLIEHUE YPOBHSA HKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONbITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXalollel cpeibl; OCO3HAHME TJIO0AIBHOTO XapakTepa JSKOJOTUYECKUX
npobjieM W NmyTeld HX peuieHHs; CHOCOOHOCTh NMPUMEHSATh 3HAHHUSA, MOJydaeMble
OpU U3YYEHUH XUMUM, JUISl PELICHHs 3a]1ay, CBSI3aHHBIX C OKPYXAIOLIEW Cpenoil;
AKTUBHOE HENPUATHE JACUCTBHUM, IPUHOCAIIMX BpEN OKPYXKAIOWIEH Cpeac;
OCO3HAHHME CBOEH POJIM KaK IPaKJAHWHA U OTPEOUTENS B YCIOBUSAX B3aUMOCBS3U
IIPUPOAHOM, TEXHOJIOTMYECKOM M COLUMAIIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
NPAKTUYECKOM 1€ATETbHOCTH 3KOJIOTMYECKOW HAIIPaBIEHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yJIbTaThl OOYUYaIOIIMXCS, OCBOMBIIMX HPOrpaMmy IO
XMMHUHU OCHOBHOI'O 00111er0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHE MEKIUCUUTUTUHAPHBIX (MEKIPEAMETHBIX) MOHATHHA, OTPAXKAIOIINUX
MaTEpHAIbHOE E€IMHCTBO MHpa W IpOLECC NO3HaHUSA (BEIIECTBO, CBOMCTBO,
SHEprusi, sSBJICHUE, HAy4YHBIH (PaKT, 3aKOHOMEPHOCTh, TMIOTE3a, 3aKOH, TEOpus,
Ha0JII0/ICHHE, U3MEPEHHE, UCCIIE0BAHUE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMU Y4EOHBIMU JEHCTBUAMH (TIO3HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMHU,  PEryJSATHUBHBIMU), BOKHBIMU ~ JIJI1  TOBBILICHUS
3G (hEeKTUBHOCTH OCBOEHHS COJEpKaHUS ydeOHOoro mpenmMera, (OPMUPOBAHUS



KOMIIETCHIIUH, a  TaKke MIPOEKTHO-UCCIIEIOBATENBCKOM  JIESITEIbHOCTH
o0yyJaromuxcsi B Kypce XuMHUU;

CITOCOOHOCTh MX MCIIOJIB30BaTh B Y4eOHOM, MO3HABATEIBLHON M COIMAIbHOU
MIPAKTHUKE.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE J1elicTBUSA

ba3zoBble j1ornyeckue 1eicTBu:

YMEHHUS HCIOIb30BaTh TMPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUI: pacKPbIBATh CMBICT XMMUYECKUX MOHITHH (BBIIEIATh UX CYIIECTBEHHbIE
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTMMH MOHSATUSAMM); aHAJIU3UPOBATH,
CpaBHUBATh, 00001aTh, BBHIOUPATh OCHOBAHWS IS KJIaCCU(HUKAIMU U
CHUCTEMATH3allMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIIMil; yCTaHABIMBATh
NPUYUHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH U3YYCHHS; CTPOUTH
JIOTUYECKUE pacCyKIeHUs (MHAYKTUBHbIC, JENYKTUBHbIE, 110 AHAJIOTHUU);
npeajiaraTb KPUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B
U3Yy4aeMbIX MPOIECCax U SIBJICHUSIX; MMPOBOAUTH BBIBOJBI M 3aKIIOUCHHUS; YMEHUS
NPUMEHATh B TMPOIECCE MO3HAHUS TMOHATUA (TPEIMETHbIE U MeETaIllpeMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3YEMbIE B XUMUHU, MPEOOPA30BHIBATH
MOJICJIbHBIC MPEJCTABICHUS — XUMUYECKHUM 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKast
dbopmysia 1 ypaBHEHHE XUMHYECKON peaKIuu — MPU PEIICHUH Y4eOHBIX 3a7ay; C
Y4€TOM OTUX MOJEIBHBIX MPEACTABICHUI XapaKTepU30BaTh U3y4aeMble
XUMUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

ba3oBble wucciaegoBareJbCckue AeHCTBUS (METOAbI HAYYHOrO0 IO3HAHMS
BeEILECTB M sIBJIEHMIT):

YMEHHUS NPUMEHSATH METOJIbl HAyYHOTO TMO3HAHMS BEILIECTB M SIBIICHUM Ha
SMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSIX B YyUeOHOW MO3HABATEIbHOU U
MPOEKTHO-UCCIIEI0BATEILCKOU JIESITEIIbHOCTH;

YMEHHS HCIIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSATEIHLHO CTABUTh BOMPOCHI, aHAIM3UPOBATH (DAKThHI, BHISBIISITH
u (GopMynupoBaTh MpoOJieMy, ONpEAesaTh IEdb U 3aJadyd, COOTBETCTBYIOIIUE
penieHnto mpoOJieMbl; MpeiaraTh ONMUCATEbHYIO UIN O0OBSICHUTEIIBHYIO TUIIOTE3Y
U OCYILECTBIIATh €€ MPOBEPKY; YMEHHs IMPOBOJIUTH U3MEPEHUS HEOOXOIUMBIX
napaMeTpoB, BBIUUCICHUS, MOJCTUPOBAHUE, HAONIOJACHUS W OKCIEPUMEHTHI
(peanbHBIE W MBICICHHBIE), CAMOCTOSITEILHO MPOrHO3UPOBATH PE3YJILTATHI,
dbopmynupoBaTh 0000IIEHHS U BBIBOJIBI MO PE3yJibTaTaM IMPOBEICHHOTO OIbITA,
UCCJIeIOBAHUS, COCTABJIATh OTUET O MPOJIETaHHOM paboTe;

PabGora ¢ undopmanmei:

YMEHUSI OPUEHTUPOBATHCS B PA3TUIHBIX HCTOYHUKAX HMHPOpMannu (HaydHO-

MOMyJIApHAsT JIUTEepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE IOCOOUS,



pecypcbl MHTEepHETa); aHATM3UPOBATh MHPOPMAIMIO ¥ KPUTHIECKU OIEHUBATH €€
JOCTOBEPHOCTb W  HENPOTUBOPEUMBOCTb, OTOMpAaTh U  HMHTEPHPETUPOBATH
UHPOpPMAIMIO, 3HAYUMYIO JJIsl pelleHUs yuyeOHOW 3a/ladyu; yMEHHUS NPUMEHSThH
pa3iauuHble METOAbl W (OPMYJIUpPOBATH 3alpochl MPU TOUCKE U OTOOpe
UHpOpMAIIUK, HEOOXOAUMOW Jisi BBIMOJHEHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
MHPOPMAIIMOHHO KOMMYHUKATHBHBIE TEXHOJIOTMM M pa3JIUYHble IOHUCKOBbHIE
CHUCTEMBI; CAMOCTOSATEIbHO BBIOMpATh ONTHUMAbHYIO (OpMY MpEACTaBICHUS
uHpopmalmu (cxembl, Tpaduku, AUarpaMMbl, TaOJMLbI, PUCYHKH U JApyrHe
(GopMBI); YMEHHS MCIIONB30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBa PabOTHI C
XUMHYECKON HMH(pOpMaIMell; NpUMEHSATh MeXNpeAMeTHble ((usmueckue u
MaTEeMaTUYECKHEe) 3HaKU M CUMBOJIBI, (HOpMYsbl, aOOpeBHATYPhI, HOMEHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarjasiAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

1) ymenust oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

NPE/ICTAaBIIATh TOJYyUYECHHbIE PE3YJIbTaThl TMO3HABATEIBHOW MESITEIBHOCTU B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Tpe3eHTaIuen
pPE3yNbTAaTOB BBHITIOJIHEHHUS XHUMHUYECKOTO SKCIEpUMeEHTa (HMCCaea0BaTEIbCKOM
1a00paTOPHON MM MPAKTUIECKONW paboThl, y4eOHOTO MPOEKTa); B XO/I€ IUajaora u
(MNM) TUCKYCCHUU 3a/1aBaTh BOIPOCHI IO 0OCYKIaeMOI TeMe U BhICKa3bIBaTh UEH,
(dbopMynHpOBaTH CBOM MPEMIOKEHUSI OTHOCUTEIBHO BBITOTHEHUS MPEIOKEHHOM
3a/1a4m.

2) yMeHHsI y4eOHOT0 COTPYAHUYECTBA (TPYIITIOBasi KOMMYHUKAIIWSA):

y4acTBOBAaTh B TPYIIOBBIX (opmMax padOTHI: MIAHUPOBATH OPTraHU3AIIUIO
COBMECTHOM pabOThI, OMpPENEeNsTh CBOI POib, PACHpPENesATh 3adaddl MEXKIY
YJICHAMH TPYIIBI, BBIOJHATh CBOK YacThb pPAaOOTBI, KOOPAMHUPOBATH CBOH
NEUCTBUS C ACUCTBUSIMU JIPYTUX YICHOB KOMAaHJbI, ONPENESATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON paloThl; pemiaTh BO3HUKAIONIME MPOOJIEMbI Ha
OCHOBE ydeTa OONIMX HMHTEPECOB W COIJIACOBAHMS MO3WIUI, y4acTBOBaTh B
oOcyXneHnn, OOMEHE MHEHUSMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICUCTBUSI.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIIbHBIMU y‘{€6HBIMI/I PETYIITUBHBIMHA ,Z[@ﬁCTBPISIMPI
BKJIIFOYACT PA3BHUTUC CaMOOPIraHHU3alllKh, CAMOKOHTPOJIA, CaMOKOPPCKIOHUH, B TOM
YUCJIC:



yMEHUS pellaTh y4eOHbIe M MCCIENOBATEIbCKUE 3a/lauyd: CaMOCTOSITEIbHO
BBIOMpATh COCcO0 peleHus yuyeOHOU 3ajaun (CpaBHUBATh HECKOJIIBKO BapUAHTOB
pemieHusi, BbIOWpaTh Haubojee MOAXOMSIIMIMM C YYETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy MpHU PEIICHUN YYEOHOU WiIu
UCCIIeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJbTaTOB
dbopMynrpoBaTh 0000IIEHUS U BBIBOJBI, MMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE
MPOILIECCOB; AHAJIM3UPOBATh PE3YJIbTATHI: COOTHOCUTH CBOM JIEUCTBUA C
IUIAHUPYEMBIMU  pe3yJbTaTaMH, OCYIIECTBIISITh CaMOKOHTPOJb JIE€SITEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOCHHS MPOrpaMMbl MO XHMMHU OCHOBHOIO
obmrero oOpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee coaepKaTelbHOe
SAPO C TPEAMETHBIMU pe3yJbTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co0OOM, 4YTO TO3BOJSAET PEATM30BHIBATH YIUIYOJIEHHOE M3Yy4YEHUE KaK B paMKax
OTACJIBHBIX KJIACCOB, TAaK M B paMKax pealu3alvu HHIUBUIYAITbHBIX
o0pa3zoBaTeIbHbIX TPACKTOPUM, B TOM YHUCJIE MCIIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzanuu. [lo 3aBepuieHMH peanu3aluyd NPOrpaMMbl YTIyOJIEHHOTO YPOBHS
oOyyJaroiuecsi CMOTyT JIeTallbHEe OCBOUTH Marepual, OBJIaJAETh PacCHIUPEHHBIM
KPYT'OM MOHSITUH U METOOB, peIlIaTh 3a/1auu 00Jiee BHICOKOT'O YPOBHS CJIOKHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIIUMUCS HAYYHBIX
3HAaHWM, YMEHUH M CHOCOOOB JEUCTBHM, CHEMUPUUECKUX IS MPEIMETHOU
obnactu «XuMHUS», OCHOBbl HAyYHOTO MBIIIJICHUS; BHUIbl JIESITEIBHOCTH 10
MOJIYYEHUIO HOBOT'O 3HAaHMWS, €ro HWHTEpIpeTalud, NpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX W PpEATbHBIX JKU3HEHHBIX YCIIOBUSX;
o0ecrneunBalOT BO3MOXKHOCTh YCIHENIHOTO OOyYEeHHs Ha CIEAYIOIIEM YPOBHE
oOpa3zoBaHus.

K konny oOyuenuss ¢ 8 kaacce y oOyuaronierocss OyayT chopMupoBaHbI
CIIEAyIOIe TpEeIMETHbIe pPe3yJdbTaThl H3YYCHHS XUMHUH Ha YTIyOJICHHBIM
YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSTHUH: aTOM, MOJIEKYIa,
XUMHYECKUN 3JIEMEHT, METall, HEMETAJUI, aJUIOTPOIHMS, NIPOCTOE BELIECTBO,
CJIOKHO€ BENIECTBO, CMECh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEINIbHAsA aTOMHAasi U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAasi Macca, MaccoBas [OJIsI XMMHYECKOrO JJIEMEHTa B COCIMHEHUH,
MOJISIpHBI 00bEM, OTHOCUTENbHAS TIOTHOCTh T'a30B, OKCU/I, KUCIIOTa, OCHOBAHUE,
coJib, aM(OTEpHBIM OKCHJ, aM(POTEPHBIM THUAPOKCHUJ, XUMHUECKas peaKius,



KJ1accu(uUKausl peakiyil: peaklui COCIUHEHUs, PEaKIMU PA3I0KEHUS, PEaAKIUU
3aMeIleHUs, PEAKIUU OOMEHa, SK30- U DHIOTEPMUUYECKHE DPEAKIMU; TEIUIOBOU
addexT peakiuu; SApO aToMa, IJIESKTPOHHBIM CJIOM aroMa, aTOMHas OpOWTab,
paauyc aToMa, XMMHYECKasi CBS3b, MOJIIPHAS M HEMOJSpHAas KOBAJEHTHAs CBS3b,
WOHHAsl CBSI3b, WOH, KaTHUOH, AaHWOH, PAacTBOp, MaccoBas JOJs BellecTBa
(mporeHTHasT KOHIEHTpAaIMs) B pacTBOpPE, MOJIIpHAs KOHIICHTpAllMs BEIIEeCTBa B
pacTBOpe; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIEHUS, OKUCIUTENU U
BOCCTAHOBUTEIIH, OKHCJICHHE 17§ BOCCTAHOBJICHUE, OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHbIE PEAKIIMU, METOJI AJIEKTPOHHOIO OasaHca;

WUIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKMX IOHATUH U
IPUMEHSATH 3TH MOHATHSA IIPU ONKMCAHUM BEIIECTB U MX MIPEBPALLCHHI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY ISl COCTaBJieHUs (pOpMyJ BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIIUN;

OTpEENsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb OKHCJEHUS 3JIEMEHTOB B OWHApHBIX COCIWHEHHUAX, MPUHAIEKHOCThH
BEIIECTB K OIMPEAEIEHHOMY KJacCy COeAMHEHUI 10 (popMyiaM, BUJIbI XMMHYECKOM
CBS3U (KOBJIEHTHOM U MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsS MacChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpUH, 3aKOHA ABOTaIpO U €ro CJIEACTBUM, MPEACTaBICHUI O HAYYHBIX METOAAX
MO3HAHUS, B TOM YHCJIE DSKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJax
UCCJIEIOBAHNUS BEIIECTB U U3yUEHUSI XUMUYECKUX PEaKIUH;

JEMOHCTPUPOBATh IOHMMAHHUE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MoJjiokeHus B [lepuonnueckoit cucreme:

ONKCHIBATh W XapakTepu3zoBaTh TabmuuHyro Qopmy [lepuoanudeckoit
CUCTEMBI XMMHYECKUX AIEMEHTOB: pa3audarh MOHATHUS «TJlaBHas noarpynna (A-
rpynna)» u «nobounas noarpynna (b-rpymmna)y, «Masbie epHOAb» U «OOIbIINe
EPUOBIY;

COOTHOCUTH 00O3HAuYEHHUs, KOTOpble UMEIOTCs B Tabnuue «llepuonnueckas
cucremMa xumuueckux anemeHtoB J[. WM. MenngeneeBa», € YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
aJ11pa, o0IIIee YUCIIO0 IEKTPOHOB U PaclpeielI€HUE X 0 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBA3b TMOJOXKEHUs »dieMeHta B Ilepuoamueckoil cucreme c
pacupeseeHueM 3JIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, IOIYPOBHSIM U
OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPUO/IOB;

KJ1acCU(UIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOpPraHMYeCKHuEe BEIIeCTBa,
XUMHUYECKUE PEaKUH (10 YUCIy U COCTABY YYaCTBYIOLIUX B PEAKLMHU BEIECTB, 110
TerIoBOMY 3P heKTy);



XapaKTepu30BaTh (ONMUCHIBATh) (PU3MYECKHE U XHMHUYECKHE CBOMCTBA
MPOCTHIX U CJIOXHBIX BEHIECTB: KUCIOPOa, BOJOPOAA, BOJbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAHUM U COJIEM, T€HETUYECKYIO CBS3b MEXKIY
HUMU, TIOATBEPXKIAsT MPUMEpaMH MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIUM;

ONKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJABI B MPUPOJHBIX MpOIEccax, B
KUBBIX OpPTaHU3Max, UX MPUMEHEHHUE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYXHOE UCIIOI30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBAa BEIISCTB B 3aBHCHMOCTH OT HX
CcOoCTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHHS XUMHUYECKUX TMPEBpAICHUN B
Pa3ITUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOI'0 AJIEMEHTA B COECAMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOr'0 3JIeMEHTa 1Mo (opmylie COCNUHEHHs, HaXOIUTh
POCTEUITYI0 (HOPMYITy BEIIECTBA 110 MACCOBBIM MM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JOJII0 BEIIECTBA B PAacTBOPE, MOJSPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKInu;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICTUTEIBHON JCSITEIBHOCTH — aHau3 U
CUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMATU3alUI0, KIacCU(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3€d — 11  M3yYCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIMid, ECTECTBEHHO-HAYYHbIE METO/bI MO3HAHUSI — HAOJIOJCHHE,
U3MEpEHne, MOJICTUPOBAHUE, DKCIEPUMEHT (pEaIbHBIA W MBICICHHBIA) — HJIs
OCBOEHHSI YUEOHOI'0 COAEpKaHNUS;

packphIBaTh  CYIIHOCTh IPOIECCOB  OKHUCICHUS ¥  BOCCTAHOBJICHUS,
COCTaBJIITh YPaBHEHHUS TMPOCTHIX OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
(MEeTOo0M SJIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBS3M MEXKIY peajbHO HAOIIOJAEMbIMU XUMHYECKUMHU
SIBJICHUSIMH M TIPOIIECCAMM, MMPOUCXOAAIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHSTH
NPUYUHBI MHOTOOOpAa3usi BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUSI CO 3HAHUAMHU
JIPYTUX Y9€OHBIX MPEIMETOB;

coOmogaTe  mpaBwia  Oe3omacHOM  paboThl B jaboparopuu  OpH
UCIIOJIb30BAaHUM XHUMHYECKOM TOCyAbl U OOOpYAOBaHMS, a Takke IMpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSAMH BBITOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYCHUIO W COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJOPOJA U KUCIOPO/AA), MPUTOTOBJIECHUIO PACTBOPOB C
ONpEICICHHOW MacCOBOM  JIOJ€H  pacTBOPEHHOTO  BEUIECTBA,  PEILICHUIO
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACCHl HEOPTaHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMU XHUMHYECKOW  T'PaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHsI 0€30MacHOro oOpalleHus ¢ BEIIECTBAMHU, UCIIOIb3YEMbIMU
B IMOBCETHEBHOM JKU3HU, a TAK)KEe 3HAHUE TMPABUII TIOBEICHUS B IEJISIX COepexKeHUs
3J0POBbS U OKPY’KAIOIIEH CPEBI.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHb
CIICAyIOIIMe TPEeIMETHBIC PE3yJabTaThl H3YUYCHHS XUMHH Ha YIIyOJICHHBIM
ypOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: XUMUYECKUHN 3JIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, aHUOH, 3JEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peakius, TerIoBor 3()(eKT peakiuu, Moib, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEANEKTPOIUTHI, ANEKTPOIUTHUECKAS] TUCCOLMAIMS, PEAKIIUU
MOHHOTO OOMEHa, THUAPOJIN3 COJiel, oOpaTUMble U HEOOpATHMbIC PEAKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMHM, OKHUCIHUTENb, BOCCTAHOBHUTEID,
OKHCJIEHHME W BOCCTAaHOBJICHHE, JJEKTPOJU3, auloTponus, am(pOTEepHOCTb,
XUMHUYECKasl CBS3b (KOBaJEHTHAsi, MOHHAS, METANINYECKasi), MEKMOJIEKYISIpHbIC
B3aUMOJICHCTBUS (BOJIOPOJIHASI CBsI3b, CWibl BaH-nep-Baanibca), KOMIUIEKCHBIE
COCJIMHEHHUS, KPUCTAINIMYECKUE pPEeIIEeTKH (MpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHelieHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYIIaKOBaHHAas), KOPPO3UsS METAIOB, CIUIABbI; CKOPOCTh
XUMHUYECKON peaklny, KaTajau3, XUMHUYECKOE PABHOBECHE, JIEMEHTBl XUMHUYECKOU
TEPMOAMHAMUKHU KaK OJHOU U3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUUA H
NPUMEHATH 3TU NOHATHUS MPU ONMCAHUH BEUIECTB U MX MPEBPALLICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUJISl COCTaBJIEHUS (POPMYJI BEIIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIIN;

ONpENENATh BAJCHTHOCTh U CTENEHb OKHCIICHUS XMMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO0 COCTAaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPE/IETECHHOMY
KJIacCy coequHeHHil 1o (dopmynaMm, BHIbBl XUMHUYECKOW CBS3M (KOBaJICHTHOM,
MOHHOW, METaNIMYeCKOW) B HEOPraHUYECKHX COEAMHEHMSX, 3apsj HOHA IO
XUMHUYECKON (opmyse, XapakTep Cpellbl B BOAHBIX PacTBOPax HEOPTaHUYECKHUX
COEJIMHEHHM, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE:

ONMKCHIBATh W XapakTepuszoBaTh Tabmuunyro ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATHS «A-Tpynmna» u «b-
Tpynmay, «Majible IePUOIb» U «OOIBIIHE IEPUOIBI»;



OOBSCHATh CBSI3b TOJNIOKEHMsI djeMeHTa B llepuomuueckoil cucreme c
pacnpeielieHUeM JJIEKTPOHOB IO HSHEPreTUYECKUM YpPOBHSM, IOAYPOBHSM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUO/IOB;

BBIJICJISITh OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB M HX
coeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB M THAPOKCHUJIOB) B MIpeAeiax MajbIX MEPUOJOB M TJIABHBIX MOATPYIII C
Y4E€TOM CTPOEHHUS X aTOMOB;

pPacKpbIBaTh CMBICT TEOPHUH IEKTPOJUTHUECKON qucconralnm, 3akoHa ['ecca
U €ro CJIEJCTBHM, 3aKOHA JEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEW HM3MEHEHUS
CKOPOCTM XMMHUYECKOW pEaKIUW, HaAMpaBICHUS CMEIICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3INIHBIX (haKTOPOB;

KJIacCU(PULIUPOBATh XUMHUECKHUE JJIEMEHTHI, HEOpPraHWYeCKue BelIeCTBa,
XUMUYECKHUE peakiuu (10 YUCIIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 1O
TEIIOBOMY 3(eKTy, Mo arperaTHOMy COCTOSHHIO PEareHTOB, IO HU3MEHEHHIO
CTEMEHEeW OKHCIIEHUS XUMHYECKHX 3JIEMEHTOB, MO OOpPaTHUMOCTH, IO YYacCTUIO
KaTaJn3aropa);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COCAUHEHUM, MOATBEPXKIAs 3TO OIMUCAHUE
npuMepaMd  MOJEKYJSPHBIX W HOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHMS: DJICKTPOJIUTUYECKON TUCCOIMALIMU KUCIIOT, 1IeJIoYen
W COJICH; TIOJIHBIE W COKpAIEHHbIE YpaBHEHUS pEaKIHii HOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIIUX CYILIECTBOBAHUE TE€HETUUYECKOM CBSI3M MEXKIY
BEII[ECTBAMU PA3JIMYHBIX KIACCOB;

pPacKpbIBaTh  CYIIHOCTh MPOILIECCOB TUAPOJIMU3A COJIEH MOCPEACTBOM
COCTaBJICHUS KPATKUX HOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peaKIUi, CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaAKIINA;

MPECKa3bIBATh XapaKTep CPeibl B BOJAHBIX pACTBOPAaX COJIEH;

XapakTepu3oBaTh (ONMUCHIBATh) (U3MYECKHE U XHUMHUYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, rpadut, aiMasz, KpeMHul, 6op, a3zot, Gocdop,
cepa, XJOop, HATPUM, Kajlhii, MarHuu, KaJIbUHWM, ATFOMUHUHN, KEIE30, MEIb, LINHK,
cepebpo) U 00pa3oBAHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJIOPOMA, cepoBomopoi, okcuasl yriepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
cepHHUCTas, cepHas, a3oTHas, ¢GocdopHas, yrojapHas, KpPEMHHUEBas KHUCIIOTHI,
okcunibl U rugpokcuansl MetaioB |A—IlA-rpynmn, amomunus, meau (Il), nunka,
xemnesa (11 u 111));



HOSICHATh COCTaB, OTJENbHBIE CIOCOOBI MOJYYEHHS M CBOMCTBA CJIOKHBIX
BEIECTB (KUCIOPOACOIEpKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTHl M MX coiiu, ramorenuasl kpemaus (1V) u docdopa (Il u V), okcun u
ruapokcug xpoma (1), nepmanranar xanus;

OIKCHIBATh POJIb BAXKHEUIIINX U3y4aeMbIX BEIIECTB B MPUPOTHBIX MpPOIECccaXx,
BJIUSTHUE HA )KUBBIE OPraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JIJIS CO3/JaHUSI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTHIA;

OPOBOJUTH PEAKLMHU, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTaB pPa3IMYHbIX
BEIIECTB, PAClO3HABaTh ONBITHBIM IyTEM COJAEpIKaIIUecs B BOJHBIX PacTBOpPax
WOHBI: XJIOpHI-, OpomMua-, uoaun-, cyiabdar-, docdar-, kapOOHAT-, CHUIUKAT-,
cynbdur-, cynbpua-, HUTpPAT- U HUTPUT-HOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHMSI, MarHus, Kajabllus, aTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIUX M3Y4aeMBbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOWMCTB, BO3MOXHOCTH MPOTEKAHUS XUMHUUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSX HA OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKONW KHHETUKU U
TEPMOJIMHAMUKHU;

BBIUHCIISATh OTHOCHUTEIBbHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOr0 3JeMEHTa Mo (opMysie COEAMHEHHS, MAaCCOBYIO
JIONIF0  BEIIECTBA B PAcTBOpPE, MOJBHYIO JOJI0 XHMHYECKOTO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUTH
npocTennryro (popMysy BELIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJAUTH PAacUueThl IO YPABHEHUSM XUMHUYECKUX PEAKIUN C YYETOM HEeIOoCTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHUYECKOr0 BbIXOJA MPOAYKTa, 3HAUYEHUS TEIJIOBOTO
a¢ddekra peakiuu, onpeaelsaTh COCTaB CMECEH;

cobmonate mpaBwiaa Oe3omacHo  paboTel B jabopaTopuu  TpuU
UCIIOJIb30BAaHUM XUMHYECKOM TOCyAbl U OOOpYAOBaHMS, a Takke IMpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHMM C MHCTPYKLUUSMH BBITIOJIHEHHUS
7a00paTOPHBIX OMBITOB M TPAKTUYECKUX PAOOT MO TMONYYCHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka M YIVIGKUCIOIO Ta3a) M PEUICHUIo
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM Kypca, TMPeACTaBIsATh Pe3yJbTaThl
JKcIiepuMeHTa B (hopMe BBIBOJIOB, JI0KA3aTeNIbCTB, IPaUKOB, TAOJIUIl U BBISBISAThH
SMIIMPUYECKUE 3aKOHOMEPHOCTH;

OPUMEHATh OCHOBHBIE OIEpalMy MBICIUTEIbHOW AEATENbHOCTU (aHANIU3 U
CUHTE3, CpaBHEHUE, O000O0IIeHHE, CUCTEMAaTU3allUl0, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H) MPU M3YUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEaAKITUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMU TMO3HAHUS (HAOIIOJIcHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbI U MBICTICHHBIN);



OpUMEHSATh  MIpaBuia  Oe3omacHoro  oOpamieHusi € BelllecTBamH,
UCIIOJIb3YEMBIMH B TOBCEAHEBHOW KW3HHW, IpaBWia T[OBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbSI W OKPYXKAIONICH NPUPOAHONW Cpeabl, MOHUMATh BpeE.
(OMacHOCTh) BO3JCHCTBUSI HAa KUBbIE OPraHU3MBI OIPEIACIECHHBIX BEIECTB,
MOSICHATh Ha TPUMEpax CIOCOObl YMEHBIICHUS] U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS, 3HAUCHHE KUPOB, OEITKOB, YIIEBOAOB /ISl OPraHU3Ma YEJIOBEKa;

UCIIONIb30BaTh TOJYYCHHBIE TpencTaBieHus o chepax mpodeccuoHaTHHOM
NeSATebHOCTU, CBSI3AHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJOTUSIMH, KAK OCHOBY
U1l IpoheCCUOHAJIBHOW OpPUEHTAIlMM U JJI1 OCO3HAHHOI'O0 BhIOOpAa XMMHHU Kak
npoGUILHOrO TpenMeTa MpU NPOAOIKEHUM OOyUYeHHS Ha YpPOBHE CPEIHETrO
oOrmero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATEIBCKONU NIEATEIIbHOCTH
XUMUYECKOM U XHMHKO-3KOJIOTMUECKOM HampaBiICHHOCTH, NPUOOPECTH OMbBIT
NPOBE/ICHUS YUEOHBIX UCCIIEIOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OpraHU3aIUH,
a TakKe opraHu3anuii (IIEHTPOB) JOTMOTHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB u (undposbie)
KonTpoabHbie IIpakTuyeckune
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. I[lepponavajibHbIe XHMHUYECKHE NOHATHS
XuMmusi — BaxxHasi 001acThb
1.1 €CTECTBO3HAHUS U TIPAKTHIECCKOM 10 2
JEeATEeITbHOCTH YeJI0BEKa
BemecTBa 1 xXumuueckue
1.2 28 1
peakiumn
Hroro no pazueny 38
Pasnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMYeCKUX BellleCTB
21 Bo3znyx. [lonstue o razax. 19 1 1
' Kucnopoa. Oxcuibl
Bonopoa. [Tonsitue o kucinorax u
2.2 8 1
COJISIX
Boma. PactBopsl. [lousarue 00
2.3 P 18 1 1
OCHOBaHUSX
OcHOBHbBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKHUX COSIUHEHHM
Hroro mo pazneny 61

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckas cucrema xumuueckux eMenToB /. U. MenaeseeBa. CTpoeHHe aTOMOB.
XuMmuuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE peaKIIul




[leproguueckuii 3aK0H 1
Ilepnonnueckas cucrtema

3.1 18
XUMHUUYECKUX 35ieMeHToB J[. .
Mengeneesa. CTpoeHne aToMa
XuMuyeckas CBA3b.
3.2 OKHCIIUTENTHEHO- 16
BOCCTAHOBUTEJIBHBIC PEAKIINU
Hroro mo pazneny 34
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME




9 KVIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HanmeHnoBaHMe pa3/iesioB U TeM (un¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI pecypesr
Pa3nea 1. BemecTBo 1 xXuMH4eckasi peakums
11 [loBTOpEeHME U yriayoneHue 3HaHUN O 8
' BEILICCTBE
12 OcHOBHBIE BaKOHOMePHOCTI/I POTEKAHUS 14 1 1
XUMHUYECKHX peakluil
13 DIEKTPOTUTHYECKAS TUCCOIHALIS. 14 1 5
' XUMHUYECKUE PEeaKLUU B pacTBOPax
Htoro mo pazneny 36
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OOm1ast XxapaKTepPUCTHKA XUMHYECKUX 3 1
' aneMeHTOB VIIA-rpynmnsl. ["anorenst
OOm1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 10
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynnsl. A30T, pochop u ux 12 1
COEJIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
24 anemeHToB |V A-rpynnsl. Yriepoa u 13 1 2
KpPEMHUH, UX coeuHeHus1. bop
Htoro mo paznemny 43




Paznen 3. Merauibl 1 X COeIMHEHUSA

3.1 OO01mue cBOICTBa METAIIOB 10
3.2 Bakuelinine MeTaibsl U UX COETUHEHUS 22 2
Hroro no pazneny 32
Paznen 4. Xumus 1 okpyKammas cpeaa
a1 BemecTBa 1 MaTepualibl B )KU3HU YEIIOBEKA. 5
' OCHOBBI KOJIOTUYECKON TPAMOTHOCTH
Htoro no pazneny 5
Pa3pnen 5. O600menne 3HaHuii
51 [ToBTOpeHue u 06001IeHNEe 3HAHUIT 10 )
' OCHOBHBIX Pa3/IeNioB KypcoB 8—9 kitaccoB
Htoro mo pazneny 10
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




HNOYPOYHOE IIVTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[Ipenmer xumuu. Ponp XumMuu B )KU3HU
yeJloBeKa

ITousiTre 00 HUCTOpUH BOSHUKHOBCHHA U
Pa3sBUTHUA XUMUU. XuMUs B CUCTEME HayK

Tena n BemecTtBa. Puznueckue u
XUMHYECKHE CBOMCTBA BEIIECTB

dusnyeckne ¥ XUMHUYCCKUE SBICHUS

[lonsiTHe 0 TEOPETUUECKUX METOIaX
[I0O3HAHUS B €ECTECTBEHHBIX HayKax.
HcTounnkn XuMn4eckoi HGOpMaIuu

[IpencraBieHust 0 HAay4HOM MO3HAHUH Ha
SMITUPUIECKOM YPOBHE: HAOIIOIEHUE,
U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHHE.
[NonsiTue 0 MeTogax PabOTHl C XUMUIECKUMH
BemecTBaMu. O00OpynOBaHUE MIKOJIBHON
XUMHUYECKOH JIabopaTopuu

[IpaxTrueckas padbora Ne 1 o teme
"ITpaBuia pa®oThI B 1a00paTOPHH U PUEMBI
oOpareHus ¢ 1a60paTOPHBIM
obopynoBanueM"

YucTele BemiecTBa 1 CMECH




9 CriocoOwI pazaeneHus: cmecei
[paktuyeckas padota Ne 2 o Teme

10 "Pa3nenenue cMmecell (Ha MpUMepe OUNUCTKU
MoBapeHHoit conn)"

11 ATOMBI 1 MOJIEKYJIBI

12 XUMHUYECKHUE DIIEMECHTHI

13 IIpocTsie U ClI0KHBIE BEIIECTBA

14 BemectBa MosekynsipHOTo U
HEMOJIEKYJISIPHOTO CTPOCHHUS

15 Xumnyeckas popmyia. BaneHTHOCTh aTOMOB
XUMUYECKHX 3JIEMEHTOB

16 3aKOH MMOCTOSHCTBA COCTaBa BEILIECTB

17 OnpenerneHuie BalCHTHOCTH aTOMOB I10
dhopmynaM OMHAPHBIX COCTMHEHUI

18 OTtHocuTeNnbHAs aTOMHas Macca.
OTtHOcHUTENbHAS] MOJIEKYIISIPHAS] Macca
BerunciieHuss OTHOCUTEIBHOM MOJIEKYJISIPHOM

19 MAaccChl BEIIECTB, MOJISIPHOI MacChl, MacChl
BEIIECTB M KOJIMYECTBA BEIIECTBA

20 MaccoBast 10711 XUMHUYECKOT'0 3JIEMEHTA B
COEIMHEHUU

21 Brruncienns MaccoBoi 1OJIM XUMHAYECKOTO
aJIeMeHTa 1o (popmyIie CoeTMHEHUS

29 Haxoxaenue npocreiimiei opmysibt
BEIECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB
Boeruucnenus nmpocreiiiiei Gopmysl

23 BEIECTBA IT0 MACCOBBIM WJIA MOJIbHBIM

JOJISAIM 2JICMCHTOB




24

KomanuectBo BemecTsa. Moib

Bzanmocss3n KOJIM4YE€CTBA, MaCChl M1 YHUCJIA

25 CTPYKTYPHBIX €IHHHUII BEIICCTBA

26 MousipHas Macca CMECH BEIIECTB

97 MobHasg 0oJIs XUMHYECKOTO DJIEMEHTA B
COCIMHEHU U

28 Haxosxxaenue npocreiimiei hopmyItbt
BEIIIECTBA I10 MOJBHBIM JIOJISIM 3JIEMEHTOB

29 XUMHYECKHUE SBJICHUS. XUMHUYCCKas PEaKITns
U €€ IPU3HAKU

30 3aK0H COXpaHEHUS MacChl BEIIECTB

31 ATOMHO-MOJNEKysipHas Teopus. Ku3Hb u
nesteaprHocTh M. B. JlomoHOCOBa

32 XUMUYECKUE YpaBHEHUS

33 Tunbl XUMUYECKUX PEAKIIHI
Pacy€Tpl MO0 XMMHYECKUM YpaBHEHUSIM

34 KOJIMYECTBA U MaCChl HCXOHBIX BEIIECTB WIIH
MIPOJTYKTOB PEAKITUN
BrrunciieHus o ypaBHEHHSIM XUMHYECKOM

35 peaKuu: KOJIMYECTBA BEIIECTBA, MACCHI MO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
PEareHTOB WX MPOAYKTOB PEaKIIHH
BrrunciieHus o ypaBHEHHSIM XUMHYECKOM

36 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI IO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOJIYKTOB PEaKIINU

37 O00011IeHNE U CUCTEMATH3AIM 3HAHUN

38 Kontponsnas padora Ne 1 mo teme




"BemectBa 1 XMMUYECKUE peakuu"

39 Bo3ayx — cmech razos. [lonstue o razax.

40 3akoH ABorajipo. MomnsipHblif 00bEM ra3zos
Brruncnenus o0bEma, KOIMUECTBa BEIIECTBA

41 rasa 1o U3BeCTHOMY €T0 KOJUYECTBY
BEIIECTBA, 00bEMY

42 OTHOCUTENbHAS TIOTHOCTh T'a30B

43 Brruncnenusi OTHOCUTENBHOM MIIOTHOCTH
ra3oB
Ornpenenenre OTHOCUTENBHON

44 MOJIEKYJISIPHOM MacChl Ta3000pa3HOTO
BEIIECTBA MO U3BECTHON OTHOCUTENBHOMN
TJIOTHOCTHU
BrrunciieHuss OTHOCUTEIBHOM MOJIEKYJISIPHOM

45 Macchl ra3za o U3BECTHON OTHOCUTEIbHON
TJIOTHOCTH

46 OO0bEMHBIE OTHOLIEHHS Ta30B PU
XUMHUYECKHUX PeaKIMsIX

47 Beruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO
XUMHYECKOU pEaKun

48 Kucnopon — sneMeHT U mpocToe BEIIECTBO

49 Oxcuasl

50 Crioco0bI mosTyueHust KHCIOpo/a B
1ab0opaTopuu U MPOMBIIUICHHOCTH
[IpakTrueckas padorta Ne 3 o Teme

51 "[Tonyuenue u cobrpanue KUCIOpoaa,
M3y4YeHHUE ero CBOUCTB"

52 Kpyrosoport kuciopona B npupojie




53

O30H — ayuIoTpomHas MOAU(PUKALIHS
KHCJIOpO/1a

54

TeruoBoii 3(h(PeKT XUMUIECKON PeaKITHH,
TEPMOXHUMHYECKHE YPAaBHEHUS, IK30- U
IHIOTEPMHUECKUE PEAKIIH

55

TommBo. Mcnonb30BaHue yris 1 METaHa B
Ka4yeCcTBE TOIUIMBA. 3arpsA3HEHUE BO3IyXa.

56

BbrunciieHus o ypaBHEHUSIM XUMHUYECKOM
peaKkluu: KOJIMYECTBa BelIeCcTBa, 00bEMA,
MAacChI 10 H3BECTHOMY KOJIMYECTBY
BEIECTBa, 00BEMY, Macce PearcHTOB MITH
MIPOJIYKTOB PEAKITUN

57

58

Kontponsnas padora Ne 2 o teme "Bozayx.
Kucnopon. Oxcunpr"

Boopos — 37eMeHT U MPOCTOE BEIIECTBO

59

Cnoco0bl noiry4eHust BOAOpo/a B
71a00paTOPUH U MPOMBIIUIEHHOCTH

60

[Ipaktrueckas padota Ne 4 o Teme
"[Tonyuenne u cobupanue BOIOpoaa,
W3y4YEHUE ero CBOUCTB"

61

Hcnons3oBanue BOAOPOJa B KAYCCTBC
TOIIJIMBA

62

Tlonarue o xkucmorax u consax. Cocras
KHCJIOT U COJIeH

63

Brruncienusa o0béMa, KOIHYECTBA BEIECTBA
rasa 1o U3BECTHOMY €r0 KOJUYECTBY
BEIIIECTBA WIN 00BEMY

64

Brruucnenust 00b€MOB ra3oB 110 ypaBHEHUIO




XHUMHYESCKOM p€akuuu

65

BrrunciieHust o ypaBHEHHSIM XUMHYECKOM
peaKIMu: KOJIMYECTBA BEIIECTBa, 00BbEMA,
MACCBhI 10 U3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MPOAYKTOB PEAKIUU

66

dusnueckue cBoiicTsa BOALL. Boaa B
npupoae

67

AHanmu3 ¥ CHHTE3 — METO/IbI U3YUCHHS
cocTaBa BOIBI

68

XHUMHUYECKHE CBOUCTBA BOJEI

69

CocTtaB ocCHOBaHUI

70

PaCTBopH. PaCTBopI/IMOCTb BCIICCTB B BOJC

71

HacpliiieHHble 1 HEHACHIIIEHHEIE,
KOHIICHTPUPOBAaHHBIE U pa30aBIIeHHBIE
pacTBOpHI

72

CriocoObI BBIpaKCHUSI KOHIICHTPAITUH
PacTBOPOB: MaccoBast OISl pACTBOPEHHOTO
BEIECTBA, MOJISIPHAS KOHIICHTPAITUS

73

[paktuyeckas padota Ne 5 o treme
"[IpuroToBiaeHue pacTBOPOB C ONPEAEIEHHON
MAacCOBOM J10JIei paCTBOPEHHOTO
BenlecTBa.lIpuroroBienue pacTBOpoB ¢
ONPEIENEHHON MOJISIPHON KOHIIEHTpAaLMen
pacTBOpEHHOrO BelecTra'

74

Brrunciaenus ¢ HCIOIB30BaHUEM MOHSITHS
«MaccoBasd OJ0JIA BEIICCTBA B paCTBOPE»

75

Brraucnenus ¢ uCIojib30BaHUEM TTOHSATHS




«MOJIApHasA KOHIOCHTpaHA paCTBOpéHHOFO
BEIeCTBa»

Posb pacTBOpOB B IPUPOAE U )KU3HU

76 yenoBeka. KpyroBopot Bojbl B Ipupoe

47 3arpsi3HeHUE NPUPOIHBIX BoA. OXpaHa U
OYHCTKA PUPOTHBIX BOJI.
Brruncnenus ¢ ucmnonp3oBaHueM rpadukoB

78 PacTBOPUMOCTH JIs1 PacCU€TOB
PacTBOPUMOCTH BEIIECTB

79 Bbraunciienus ¢ NCNoIb30BaHUEM TTOHSTHS
«MaccoBas J0JIs BEIIECTBA B PACTBOPE»
BrrurcneHus ¢ HCIOIb30BAaHUEM MTOHSITHS

80 «MOJISIPHAsT KOHIICHTPAIIUS PACTBOPEHHOTO
BEIIECTBA
Berurcnenus ¢ ucronbp30BaHueM rpaduKoB

81 PacCTBOPUMOCTH IS PacUETOB
pPacTBOPUMOCTH BEILIECTB

82 O000111eHrEe U cUCTEMAaTU3AM 3HAHUI

83 KonTponbhas pabora Ne 3 o teme
"Bonopoa. Boaa. PactBopbl. OcHoBaHus"

84 Oxcunsl: cocTaB, KiacCUpUKaLIUS,
TPUBHABHBIC HA3BAHUS

85 [TomyueHnne M XUMUYIECKUE CBOKWCTBA OKCHJIOB

86 [TonsiTre 0 TUAPOKCHUIAX — OCHOBAHUSAX H
KHCIIOPOJICOAEPIKAMINX KUCIOTaX

87 ®u3znyecKrue 1 XUMUYECKUE CBOMCTBA KHCIOT

88 [Nony4yenne KUCIOT

89 Knaccudukamnus ocHoBaHUI




90

[{&émoun, UX CBOMCTBA U CITOCOOBI MOTYyYEHUS

91

HepacTtBopumble 0OCHOBaHMsI, UX CBOMCTBA U
CHOCOOBI OTYYEHUS

92

IonsiTie 06 aM(pOTEepHBIX THAPOKCUIAX:
XMMHYECKHE CBOMCTBA U IOJIyYCHHUE.
[IpumeHeHne Ba)KHEUIINX OCHOBAHUM

93

Comnu: coctaB, knaccuukanus,
TPUBHAJIbHBIE HA3BAHUS

94

dusnueckre U XUMHYECKHUE CBOMCTBA COJIEH.
[Tonyuenue coneu

95

I'enetnueckas CBA3b MEXKIY KJIACCAMHU
HEOPraHUYECKUX COEAUHEHHI

96

[Ipaktrueckas padota Ne 6. Permenue
JKCIIEPUMEHTANIFHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX
COEJIMHEHUIN»

97

Brruncnenus mo ypaBHEHUSIM XUMHUYECKON
peaKIu: KOJIMYECTBA BEIIECTBa, 00BEMA,
MAacCCHhI 10 H3BECTHOMY KOJIMYECTBY
BEIlleCTBa, 00bEMY, Macce PeareHToB Uin
MPOJYKTOB PEAKITUN

98

Brruncnenus Mmaccsl IpoayKTa Peakiiu 1o
M3BECTHOM Macce OJHOI0 U3 UCXOIHBIX
BEIIIECTB, B3ATOTO B BHJIC PACTBOPA,
COJIEpIKaIIEro oNnpeIeIEHHYI0O MaCCOBYIO
JIOJTIF0 PACTBOPEHHOTO BEIIECTBA

99

Kontponbras padota Ne 4 o reme
"OCcHOBHBIE KJIaCChl HEOPTaHUYECKUX




coequHeHun"

[lepBBIe TOMBITKH KIacCHPUKAITUN

100
XUMHAYECKHX 3JICMEHTOB

101 [lonsTHE 0 rpynnax cXoIHbIX 3JIEMEHTOB

102 DJIeMEHTHI, KOTOpPBIE 00pa3yroT aM(pOTEPHBIC
OKCH/IBI Ul TUAPOKCHIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[lepuoauueckoro 3aKoHa
KopoTtkonepuoanas v JIIMHHONIEPUOIHAS

104 dhopwmsl [lepuonnueckoii cucTeMsl
xuMmuueckux asemenToB /.M. Menaeneesa

105 [leproas! u rpynmsl

106 OCHOBHBIC CBEJICHHS O CTPOCHHH aTOMOB

107 CocTaB aTOMHBIX SI7ICP

108 W30TOmBI KaK pPa3sHOBUAHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

109 DJEKTPOHBI

110 DneKTpoHHAs OpOUTAITH

11 DHepreTHYecKre ypoBHU U MOYPOBHH
aToma; S-, p-, d-opouTanu

112 DNeKTPOHHBIE KOH(UTYPAIUH U AIEKTPOHHO-
rpaduveckne GopMyIIbl aTOMOB
CTpoeHue AIIeKTPOHHBIX 0007I0YEK aTOMOB

113 nepBbIX 20 XUMUYECKUX JIEMEHTOB
[Tepuonnueckoii cucremsl .. Menneneena

114 3aKOHOMEPHOCTH M3MEHEHHsI panyca

aTOMOB XUMHNYCCKUX JJIEMCHTOB,




METAJUINYECKUX U HEMETAJUIMYECKUX CBOWCTB
II0 Tpynnam 1 nepuojam

3meHenne cBOMCTB COETUHEHUI

115 XUMHUYECKUX HJIEMEHTOB B MEpUOAaX U
rpymnmnax
XapakTepuCcTHKa XUMHUYECKOTO JIEMEHTA TI0

116 ero noJioxeHuto B [lepuoanyueckoit cucreme
.. Menneneesa
3nauenue [lepuoauyeckoro 3aKkoHa U

117 [lepuonnueckoii CUCTEMbl XUMHUYECKUX
JJIEMEHTOB JIUTSL Pa3BUTHS HAYKU U TIPAKTHKU

118 DIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
JJIEMEHTOB

119 KoBasieHTHas oJisipHas CBS3b

120 KoBanenTHast HenonsipHas CBS3b

121 HNonnas cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (hOPMYJIIbI
BEIIECTB

123 Kpucrammuaeckue u aMmop(HbIE BelecTBa

124 Tunsl KPUCTATUTMYECKUX PEHIETOK U UX
XapaKTePUCTUKU
[IpuunHBl MHOTOOOpa3us BELIECTB,

125 3aBUCUMOCTbH CBOMCTB BEIIECTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKUCIEHUS

127 OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIINU

128 XUMUYECKUE TIEMEHTHI — OKUCIIUTEIH U

BOCCTAaHOBHTCIIN




CocraBneHue ypaBHeHPII;'I OKHCIIUTCIBHO-

129 BOCCTAHOBUTEIHHBIX PEAKIIMA, METOJ 1
ANEKTPOHHOTO OanaHca
Brruncnenust mo ypaBHEHUSIM XUMHYECKON
peaKkluu: KOJIMYEeCTBa BellecTBa, 00bEMa,
130 MacChl IO H3BECTHOMY KOJIMYECTBY 1
BEIIECTBA, 00bEMY, Macce peareHTOB WU
MIPOAYKTOB PEAKIIUU
Brrunciienus npocTenie MoJIeKyJISpHOU
131 (hopMyJIBI BEIlIeCTBA O U3BECTHBIM 1
MacCOBBIM JIOJISIM 3JIEMEHTOB
132 O06o0061IeHre U ccTeMaTU3alus 3HAaHUN 1
133 Kontponsnas padora Ne 5 o teme 1
"CrpoeHnue aTroma. XumMudeckas CBsi3p"
134 PesepBHbIil ypok 1
135 PezepBHbIil ypok
136 PesepBHbIit ypok 1
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(poBbIe
/i Tema ypoka Beero Konrpoabusie | IlpakTnuyeckue ;Za[3yqennﬂ ](;[6[()1;I;OBaTeJILHbIe
padoTbI padoTbI pecypebi
1 CtpoeHue aToMOB 1
[locnenoBaTeabHOCTh 3aI10JIHEHUS
2 AJIEKTPOHHBIX OpOHTAJICH aTOMOB MaJIbIX 1
MIEPHOJIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX 1
opbuTaneit aToMOB OOJIBIIUX MEPHOJIOB
CreneHp OKMCIIEHUS U BAJIEHTHOCTb
5 Buapsl xuMnueckou cBA3U
OOMeHHBIN 1 TOHOPHO-aKIENTOPHBIN
6 MEXaHU3M 00pa30BaHMs KOBAaJCHTHON 1
CBsA3U. MeXMOIEKyIIpHbIE
B3aUMOJECHCTBUSA
TuIbI KpUCTAINTNYECKUX PEMIETOK,
7 0COOEHHOCTHU CTPOEHHUS KPUCTAIITMYECKIX 1
peLIETOK
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA
8 KPUCTAJUTMYECKON peMETKHA U BHIA 1
XUMUYECKOHN CBA3U
9 Krnaccudukamnus XuMHUYeCKHX PeaKIHid 1Mo 1
Pa3JIMYHBIM NpPU3HAKAM
10 DHepreTuKka XUMUYECKUX PEAKIUMN. 1

TemnnoBoii 3ppekT XUMHUIECKON peaKuu




11

3akoH ['ecca u ero cieacTBus

12

Brruncnenuns o TCPMOXUMHYCCKOMY
YPaBHEHHIO PEaKIMU: TeTIOBOTO 3 dekra
XUMUUYECKON PEaKIIMH 10 KOJINYECTBY
BEI[ECTBA, MACCe MM 00BEMY
HpOpearupoBaBIIeTro WU
00pa30BaBIIETOCS BEIIESCTBA

13

IloHsiTHE O CKOPOCTH XUMHUUYECKOU
peakuuu. 3aKOH IEUCTBYIOIINUX Macc

14

Oneprus aktuBauuu. [lonstue o katanuse.
®epmenThl. UTHIrHOUTOPBI.

15

CDaI(TOpLI, BJIMAIOIIUC HAa CKOPOCTH
XUMHYECKOMN pcaknuu

16

IlonATHE O XUMHUYECKOM PaBHOBECHH,
npunuun Jle [latense

17

@aKkTOopsl, BIUAIOIINE HA COCTOSIHUE
XMMHYECKOIO PABHOBECHS.
IIporuosupoBaHue BO3MOXHOCTH
IIPOTEKAaHUs XMMUYECKHUX PEBPAICHUN B
Pa3JIMYHBIX YCIOBUSX

18

OKHCIINTEIHHO-BOCCTAHOBUTCILHbBIC
pCaKInu

19

BaxHble OKHCIUTENN U BOCCTAHOBUTEIIN.
[Tepmanranat kanus

20

CBoiicTBa MPOCTHIX BELIECTB — METAJIJIOB
Y HEMETAJUIOB, KUCIIOT U COJIEH — B CBETE
Mpe/ICTaBICHUN 00 OKUCIUTENHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUAX




[IpakTtrueckas padora Ne 1. Permenue
AKCTICPUMEHTAIBHBIX 3aJ71a4 110 TEME

21 «OKHUCTUTENHHO-BOCCTAHOBUTEILHBIC
peaKIm»
Kontponbhas padora Ne 1 mo teme

22 «OCHOBHBIC 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX PEAKIUIN»

23 PacTBopeHne Kak PU3NKO-XUMUIECKUI
npotiecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopust 2IEKTPOTUTHUESCKON TUCCOIUAIINN

26 HonHoe npousBeneHue BOABIL.
Bonopoansiii mokaszartesnb

97 DNEeKTPOIUTUYECKAs AUCCOLUAIIHS KUCIIOT,
OCHOBaHHI U COJIEH

28 Peakmuu nonsoro ooMena
CBoiicTBa KHCJIOT, OCHOBAaHHUH M COJICH B

29 CBeTE MpeCTaBICHUM 00
BJIEKTPOJIUTUYECKON TUCCOUALINHT

30 KayecTBeHHbIE peaKklIMU Ha HOHBI
[Tpaktrueckas padota Ne 2. Perenue

31 AKCTICPUMEHTAIBHBIX 3314 110 TEME
«DNEKTPOTUTUYECKAS TUCCOLUALIHS

32 I'unponus coneit

33 HNonHble ypaBHEHUS THAPOIU3a CONei
[Tpaktrueckas padota Ne 3. Permenue

34 AKCTIEPUMEHTAIBHBIX 3314 110 TEME

«I'maponus conen»




Beruucienus Mmacchl mpoayKTa peakiiuu 1o
HU3BECTHOM Macce OJHOI'0 U3 UCXOIHBIX

35 BEIIIECTB, B35TOrO B BUJIE PACTBOPA,
COJIepKAILEro ONpeAeIEHHYIO
KOHIIEHTPAIUIO PACTBOPEHHOTO BEIIECTBA
Kontponbnas padota Ne 2 o reme

36 "DNEKTPOTUTHYECKAS TUCCOIIAAITHS.
XHUMHYECKUE PEAKIMU B pacTBOpax"

37 OOm1ast XxapakTepUCTHKa HEMETAIIOB

38 OO01mmas XxapakKTepuCTHKA raJoreHOB

39 XUMHUYECKUE CBOMCTBA raJOT€HOB.
XUMHYECKHE CBOMCTBA XJI0pa

40 XmopoBogopoa. CosistHast KUCI0Ta
[Tpaktrueckas padota Ne 4 o Teme

41 "IlosrydyeHune CoasHOM KUCIOThI, U3yUEHHE
e€ cBoicTB"

42 [TonsiTHe 0 KUCIOPOACOAEPKAIIIIX
KHCIIOTax XJIopa U UX COJSIX
BbrurcneHus o ypaBHEHUSM XUMHYECKHAX

43 peakuuii, eclii OJIMH X PEarcHTOB JaH B
U30BITKE

44 Baxxnelimme coeIMHEHU XJI0pa U UX
HaXO0XJIEHHUE B IPUPOJIE

45 Oo6mas xapakrepuctuka 3nemMeHToB VIA-
TPYIIIBI

46 CrtpoeHue 1 cBOMCTBA IPOCTOTO BELIECTBA
cepbl. AJUIOTPOIHbIE MOIU(UKALIMH CEPBI

47 CepoBonopoj, cTpoeHHe, (hU3HUSCKHIE U




XHMHYECKHE CBOMCTBA

48 OKcunbl cepol

49 CepHucTast KUCIIOTa U €€ COJIH.

50 CepHas Kuciora u ee coju

51 [IpombIlIIEHHOE TTOTyYEHUE CEPHOM
KHCITOTHI
Haxoxnenue cepbl 1 €€ COeIUHEHUN B

52 npupoie. XuMUYECKOe 3arpsisHEHUE
OKpY’Karolllel cpesibl COEAMHEHUSIMHU CEPbI
Berancnenus Macchl MpoIyKTa peaKIiy 1o

53 M3BECTHOM MaccoBOil (00BEMHOI) J0I1e
(%) ero BbIXOa OT TEOPETHUUECKU
BO3MOYKHOT'O
Breruucnenust maccoBoit (006EMHOI) 10TH

54 (%) BBIXO/A MPOYKTA PEAKIIHH IO
U3BECTHOU Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOIYKTa pEakluu

55 OO6mras xapakTepucTruka 3J1eMeHToB VA -
TPYIIIIBI

56 A3oT, pacipocTpaHEHUE B IPUPOJIE,
bu3nyecKrue U XUMUYECKUE CBOMCTBA

57 AmMuax, ero puznyeckue 1 XuMU4ecKue
CBOMCTBA

58 Conu aMMOHHS
ITpaktuyeckas padora Ne 5 o Teme

59 "[lonyyenne amMmmuaka, u3y4eHue ero
CBOMCTB"

60 Oxcupsr azota (1, 1, 11, 1V, V)




61

A3sortucras KuciaoTa. A30THasI KHCI0Ta

62

[IpoMbINIIEHHOE MTOTYyYEHUE a30THOM
KHCJIOTBI

63

HutpaTel 1 HUTpUTBL. XUMHUUYECKOE
3arpsiI3HEHUE OKPYXKAIOUIEH cpeabl
COCIMHEHUSIMH a30Ta

64

®ocdop, amToTponHbIe MOAU(PHUKAIINN
docdopa

65

Oxcunpl pocdopa (11, V) u dochopras
KHCJIOTa

66

[ToHsiTHe 0 MUHEPATBHBIX yIOOPEHUSX.
3arpsi3HeHHE TPUPOTHBIX BOJIOEMOB
COCTMHEHUAMU a30Ta U docdopa

67

VYriepoa, ero amIoTponHbIe MOAUGUKAITUN
U CBOMCTBA

68

Oxcunsl yriaepoaa, ux pusudeckue u
XUMHUYECKHUE CBOMCTBA. DKOIOTUYECKUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHIOM

yriaeposa (1V)

69

[Ipaktuyeckue pabotel Ne 6 o Teme
"TTony4yenue okcuna yriepoaa (1V) u
M3y4YEHUE €ro CBOUCTB"

70

VYroJipHas KUCI0Ta U €€ COJIN

71

[lepBoHavabHbBIC TOHATHUS 00
OpraHUYECKHX BEIIECTBAX KaK O
COCMHEHMX YIJIepoa

72

IIpupoHBIE HCTOYHUKH YTIEBOLOPOIOB U
UX POJIb B OBITY M POMBIIIUIEHHOCTH




73

[TonsiTHE O OUOIIOTHYECKU BaXKHBIX
OpPraHNM4Y€CKUX BEIICCTBAX — XHUpaAX,
Oenkax U yriaeBojax

74

Kpemuuii, ero gpusudeckre u XUMHIECKHE
CBOICTBa

75

Oxcup kpemuust (1V), kpemHuenas
KHCJI0Ta, CUJINKAThI

76

bop. bopHnas kucnora

77

[TpakTrueckas padota Ne7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«BaxHeiire HeMeTaJUTbl U UX
COCITMHEHUSI

78

Beruucnenust macchl (00bEMa; H.Y.)
MPOAYKTA PEaKI|H M0 JaHHOH Macce
(00BEMY) MCXOTHOTO BEIIECTBA,
COJIEPIKAILETO ONPEACTEHHYIO MACCOBYIO
JIOJIEO TIPUMECEHN

79

Kontponbnas padota Ne 3 o reme
«BaxHeumme HeMeTalIbl U UX
COCTMHECHUSI.

80

OOm1ast XapaKTepPUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJLIOB HAa OCHOBAHUH UX
nojoxxkenus B IICXO /.M. Mennencera

81

Mertannst A- u b-rpynn

82

MertannnuecKkas CBsI3b U MeTaJJINYecKas
KpUCTAJNINYCCKasA peméTKa. 3aBUCHMOCTD
(1)I/I3I/I‘IGCKI/IX CBOMCTB METAJIJIOB OT
CTPOCHUSA KPUCTAIIIOB




83

OO01mme XUMAYECKUE CBOMCTBA METAJLIOB

OO0mmue criocoOb! TOTYYCHHS METAJIOB,

84
Metautyprus. CruiaBsl
DNEeKTPOIN3 PACIJIaBOB U PACTBOPOB COJIEH

85 KaK OJIUH U3 CIIOCOO0B MOTyYEeHUS
METAJJIOB

86 Brruncnenus mo ypaBHEHUSIM DIICKTPOIIH3a
pacIuIaBoB U pacTBOPOB BEIIIECTB

87 [ToHsiTHE O KOPPO3UU METAJLIOB
Brranciaenus coctaBa cMecei ¢

88 MCTIOJIb30BAaHUEM PEIICHUS CUCTEM
YpaBHEHUU

89 Pasnuynble TUIBI BEIYUCIEHUN 10
YPaBHEHUSM XUMHUYECKHUX PEAKIIHHA

90 Mertamrer A-rpynm. L{enodynbie MeTamibt

91 Haxoxnenue B npupoae. CoiicTBa
IIEJIOYHBIX METAJITIOB

92 OKcHIbl ¥ THIPOKCUIBI HATPUS U KAJTHS

93 [lerouHO3eMETBHBIC METAJLIBI

94 Baxxueiime coeIMHEHUS KaJIbIIus,
CBOMCTBA, MPUMEHEHNE

95 JKécTkocTh BOMBI U CIOCOOBI €€
yCTpaHEHUS
[Ipaktuyeckas padora Ne 8 o Teme

96 "YKEcTKOCTE BOABI U METOEI €€
ycTpaHeHus"

97 AnroMuHHAH




AmMdoTepHbIe CBOMCTBA OKCHUIA U

%8 THJIPOKCHJIA ATFOMUHUS

99 OO0mas xapakTepucTuKa MeTauioB b-
rpymi (moOOYHBIX MOATPYIII)

100 [lepBoHavanbHbIE PEACTABICHUS O
KOMIUICKCHBIX COSTUHEHHSIX

101 Menp u cepedpo

102 [IpencraBieHust 00 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

103 [uak

104 AmdoTepHbIe CBOICTBA OKCHA U
THIPOKCHU/IA IUHKA

105 Keneso

106 Oxcuppl, TUApOKCH B U conu xene3a (1) u
xenesa (1)

107 UyryH ¥ cTajab — CIUIaBhI XKeie3a
[IpaxkTrueckas padbora Ne 9. Pemenue

108 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxnelimue MeTamIbl U UX COSTUHEHU
Brruncnenus cocrtaBa cmeceii ¢

109 UCIOJIb30BAaHUEM PEILIEHUSI CUCTEM
ypaBHEHUH

110 Paznuynble TUMBI BBIYUCICHUN O
YpaBHEHUSM XUMHUYECKHUX PEaKIIHi

111 Kontponbhas padota Ne 4 o Teme
«BaxHenmye MeTaibl U UX COETMHEHUS

112 be3onacHoe UCTIOJIb30BaHUE BELIECTB U

XUMHUYECKHUX PEaKIUil B ObITY




113

Hossle MaTepransl 1 TEXHOJIOTHH.
[TpyHIUIIB «3EIEHON XUMUN

114

XuMus U 310pOBbE

115

XHUMHYECKOE 3arpsI3HEHNUE OKPYKaroIen
cpensl. [loHaTue o npeaeabHO A0MYCTUMOM
koHueHTpanuu Bemects (ITIK)

116

DKOJOTUYECKHUE MPOOIEMBI, CBSI3aHHBIC C
COEMHEHUSAMH YIJIEPOJa, a30Ta, CEPBHI,
TSDKENBIX MeTanaoB. Ponb XumMum B
PEIICHUH YKOJIOTHISCKUX TIPOOIeM

117

[Tepuonnueckuii 3akoH u Ileprnonnueckas
cucTeMa XMMHYECKHUX 3JIEMEHTOB B CBETC
TEOpPUHU CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHX HJIEMEHTOB M UX COETMHEHUI
B [IEPUOJAX U IpyMIIax

119

Ctpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3000pa3HOM COCTOSTHUU. Buibl
XUMHUYECKOH CBA3U

120

Krnaccuukamnuss XuMUYeCKUX PEaAKITHii 110
pa3IMYHBIM IPU3HAKAM

121

[Iporao3zupoBanue BO3MOKHOCTH
MIPOTEKAHUsI XUMUYECKHUX IIPEBPAILICHUI B
Pa3IMYHBIX YCIOBHUSAX HA OCHOBE
MPECTABIECHUNA XUMHUYECKOW KUHETUKHU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE peaKkK B PacTBOpax.
I'mpponus conent




CBoiicTBa KHCJIOT, OCHOBAaHHUH M COJICH B

123 CBETE MpeJICTaBICHUH 00 1
3JIEKTPOJIUTUYECKON TUCCOUUALINT

124 OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE 1
peakuuu. DNEeKTPOIIn3.
[IpaxTrueckas padora Ne 10. Pemenue

125 JKCIEPUMEHTAIBHBIX 3aJa4 110 TEME 1 1
«XUMHUYECKUE PEAKLIUM
[TpaxTrdeckas pabora Ne 11. Pemenue

126 IKCIIEPUMEHTAIILHBIX 3aa4 110 TEME 1 1
«MeTayTel, HEMETAJITBI U KX COCTUHEHUS

127 PesepBHbIii ypok 1

128 PesepBHBIi ypok 1

129 PesepBHBIit ypok 1

130 PesepBHEIT ypok 1

131 PesepBHbIii ypok 1

132 PesepBHBIit ypok 1

133 PesepBHEIT ypok 1

134 PesepBHbIit ypok 1

135 PesepBHbIit ypok 1

136 PesepBHbIif ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM ITPOTI' PAMMBbI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To teme: «IlepBoHavanbHble XUMHUUECKHUE TOHITHSI
packpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHSITHHM: aTOM, MOJEKYJa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(ogHOpOAHAs M HEOJIHOPOJHAsI), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca,
11 MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
XUMHYECKasl peakiys, KiacCu(UKalus peakluil: peakiuu COEeTUHEHUS,
peaKIMU pa3joXKEeHHUs, PEeaKIMM 3aMeleHMs, peakluu OOMeHa, 5K30- U
9HIOTEPMHUECKUE pEaKIMH, TeIuloBoH d3(QeKkT peakuuu, pacTBop,
MaccoBas 10J1s BEIeCTBa (MPOLIEHTHAs! KOHIIEHTPAIHsl) B pacTBOpE
12 WUIIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX ~XMMMYECKHUX MOHITHH U
' IPUMEHATDH ITH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUI
13 UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY /JIsl COCTaBJIEHUs ()OPMYIT BELLIECTB
' Y YPaBHEHUN XUMHYECKUX pPEeaKIUi
14 packpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOraapo
1.5 OIpeNeNATh BAJIGHTHOCTh @aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
16 KJIacCUUIUPOBAaTh XHUMHYECKHE peakuuud (0 YHUCIy M COCTaBy
' YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DHeKTy)
1.7 BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB
18 BBIUMCIIATH MAacCOBYIO JIOJIIO XHMMHYECKOTO JJIeMeHTa 1o (dopmyse
' COEMHEHNS,
1.9 BBIUNCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 NPUMEHATh E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHUS — HaOIIOJICHHUE,
' U3MEpPEHNE, MOJIEIMPOBAHUE, IKCIIEPUMEHT (peasibHbIN U MBICIICHHBIH )
2 [Io Teme: «Baxnennme npeIcTaBUTEIM HEOPTaHUUECKUX BEIIECTBY
21 packpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX IIOHATUH: OKCHJ, KHCIIOTA,
' OCHOBAHHE, COJIb
59 ONpeNeNATh IPUHAMJICKHOCTh BELIECTB K  ONpEAENEHHOMY Kiaccy
' COEIMHEHHH 10 (hopMyIIam
2.3 KJIaccu(UIMpPOBaTh HEOPraHUUECKUE BEIIECTBA
54 XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEILECTB

Pa3IMYHBIX KJIIACCOB, MOATBEPXKAAasd OINHCAHUE IMPUMEPAMU MOJICKYIAPHBIX




ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIUil

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOJKHOCTM IIPOTEKAaHHUA XMMHYECKUX IIPEBpAllCHUl B
Pa3IMYHBIX YCIOBUAX

2.6

CJIEJIOBATh MPABUIIAM I0JIb30BaHHS XUMHYECKOH MOCYI0H U 1a00paTOPHBIM
obopymoBaHHMEM, a TaKKe TMpaBWiaM OOpallleHHUs C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIUAMU 110 BBITIOJTHECHUIO Ha60paT0pHI>IX
XUMHUYECKHUX OMBITOB IO MOMYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(BomopoZa M KHCJIOpOZa), MPHUTOTOBICHUIO PACTBOPOB C ONPEACIEHHOMN
MacCOBOW JIOJIel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TMPOBOIUTH
XUMHUYECKHE DKCIICPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH W
KUCJIOT C TIOMOIIbIO MHIMKATOPOB (JIAKMYC, peHON(pTaTent, METUIOPAHK U

Apyrue)

2.7

MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKiuu

ITo Teme: «llepuoanyeckuit 3akoH u [leproauueckas cucreMa XUMHYECKUAX
anementoB [[. M. Mengneneea. CtpoeHne aTtomMoB. XHMHYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUM

3.1

pacKpbIBaTh CMBIC]I OCHOBHBIX XHUMMYECKHMX HOHATHI: SAOpo aroma,
3JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, pailyc aToMa, XUMHUYECKast
CBA3b, IoJIsApHasa n HCIOJIsIpHAad KOBaJICHTHAaA CBA3b,
JJIEKTPOOTPULIATEILHOCTS, MOHHASL CBA3b, MOH, KAaTHUOH, aHUOH, CTEIICHb
OKHCIICHUS

3.2

KHaCCI/I(l)I/IHI/IpOBaTB XUMHWYECKHUEC DJICMEHTHI

3.3

ONMCBHIBATh M XapakTepu3oBaTh TaOmuuHyro Qopmy Ilepmomudaeckoii
CUCTEMBI XMMMUYECKHMX DJIEMEHTOB: pa3dyaTh [OHATUS  «TJIaBHas
noarpynna (Arpynma)» u «mobdounas noxarpymnmna (brpymma)y, «Masisie» u
«OOTBILINEY NEPUOJIBI

3.4

packpeiBaTh cmbici  [lepuogmueckoro 3akona J.M. MeHnneneesa:
ACMOHCTPUPOBATL TMOHHUMAHUC HGpHOI[PI‘-IGCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMUYECKHX AJIEMEHTOB OT UX nojoxxeHus B [lepuoanueckoii cucreme

3.5

COOTHOCUTH 0003HaUYEHUsI, KOTOpble uMeroTcs B Tabnuue «llepuogunueckas
cucrema xumuyeckux siemeHtoB .M. MenaeneeBa» ¢ 4YHCIOBBIMHU
XapaKTCPUCTUKAMHU CTPOCHUA ATOMOB XHUMHYCCKUX JJICMCHTOB (COCTaB n
3apsn  siApa, oOImiee YHCIO DIIGKTPOHOBU  paclipelielieHHe UX 0
AIEKTPOHHBIM CJIOSIM)

3.6

OMpeaAC/ATh CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

3.7

OMpEeNeNsiTh BHJA XUMHUYECKOM CBA3M (KOBaJIGHTHas MW  HWOHHAas)B
HEOPraHUYECKUX COEIUHECHUIX

9 KIIACC




Kon
NpoBePsSIEMOr0
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeJIbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

IIo Teme: «BemiecTBo U XUMHUYECKaAs peakuus»

11

pacKpblBaTh  CMBICI ~ OCHOBHBIX XHMHUYECKHMX TIOHATHUH:  pacTBOp,
AJIEKTPOJIUTHI, HEDJICKTPOIUTHI, AIEKTPOIUTHIECCKAS TUCCOITUAIINS, PEAKITHHI
WOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTHMbIC H
HEOOpaTUMbIE PEaKUUU, OKHUCIUTEIbHOBOCCTAHOBUTEIIBHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKAas CBSI3b (KOBAJICHTHAs, HOHHAS, METAJUIMYECKas),
KpUCTaIn4eckas penérka, CrjaBbl, CKOPOCTh XUMUUECKONW peaKuu

1.2

WITIOCTPpHUPOBATL  B3aUMOCBA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH W
NPUMCHATH 5TU MMOHATHSA IPU OITMCAaHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJATh YPABHEHHUS  JJIEKTPOJIUTHUYECKOM JUCCOLUMALMUU  KUCIOT,
LIETIOYE U COJIEH, MOJHBIE U COKpPAIIEHHBIE YPAaBHEHUS! PEAKIUA MOHHOTO
obmeHa

1.4

PaCKpbIBATh CYIIHOCTb OKHCJIHNTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaxunﬁ
MOCpCACTBOM COCTABJICHUS JJICKTPOHHOT'O OajaHca dTHX peaKL[I/Iﬁ

1.5

MIPOBOAUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOI peakiuu

IIo Temam: «Hemetamnsl W ux coemguHeHuss» U «MeTalmpl U UX
COEIUHEHI

2.1

XapaKTepu30oBaTh (OMUCHIBaTh) OOIIKME W Chenu(pUuYecKue XHUMHUYECKUe
CBOWCTBAa TMPOCTBIX U CIOXHBIX BEHIECTB, MOATBEPXKAAs ONUCAHUE
NpUMEPAMU  MOJIEKYJSIDHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKUU

2.2

COCTaBJIAATb YpPaBHCHHA peaKHHf/'I, MNOATBCPIKAAOIUX CYIHICCTBOBAHUC
TeHETHYECKOH CBA3U MCIKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX NPEBPAIICHUA B pa3IWYHBIX
YCIIOBUSIX

2.4

CJIEJIOBATh MPABUJIAM ITOJI30BAHMS XUMUYECKOH TOCYI01 U J1a00paTOPHBIM
obopymoBaHHeM, a TakKe TMpaBWiaM OOpaIlleHHUs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIUSIMH 10  BBIMOJHCHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOMYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriaeKkuciaoro ras3a)

2.5

MPOBOANTH PEAKLUH, TTOATBEPKIAIOIINE KAYECTBCHHBI COCTAB Pa3INYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM NYTEM XJOPHI-, OpPOMHI, HOIHI,
kapbonar, ¢ocdar, cunMkar, cyiabpar, THUAPOKCUIUOHBI, KATHOHBI
aMMOHUS, MOHBl HW3YYEHHBIX METaIOB, HPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karoias cpeaa

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstui: IIJIK Bemectsa;




KOppO3us METAJLJIIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICIUTEIEHON NEATEIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHUE, 0000IICHHEe, CUCTEMATHU3AIINIO, BBISBIICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUIS M3YYEHUS] CBOWCTB BEIIECTB U XMMHUYECKHX
peakiuii; ecTeCTBEHHOHayyHble METOAbl IO3HAHUA — HaOJIIo/eHue,
H3MepeHue, MOACINPOBAHNE, IKCIIEPUMEHT (PeabHbII U MBICIICHHBIH)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘IaJIBHBIe XUMHNYCCKUC ITOHATUA

11

[Ipeametr xumuu. Ponb XuMuu B KU3HU YellOBEKa. XUMUS B cUCTeMe HayK. Tema u
BeliecTBa. OU3nyecKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHE BEIIECTB

1.2

IToustue o METOAaX IIO3HaHUA B XHUMHHU. YucTtele BeIi€CTBa U CMCCH. Croco05bl
pasaeieHust cMecen

1.3

ATOMEI U MOJICKYIJIBI. Xumudeckue 3iaeMEHTBL. CHMBOIIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTI)Ie M CJIO0XXHBIC BCIICCTBA. ATOMHO'MOJ'ICKYJ'IHPHOC YUYCHHUC

14

Xumunyeckass (opmyna. BajneHTHOCTP aTOMOB XHMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemlecTB. OTHoOcuTenbHass aToMHass Mmacca. OTHOCHUTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10151 XUMHYECKOT0 DJIEMEHTA B COEAUHEHUU

1.5

KonnuectBo BemecTBa. Mosib. MosisipHast macca. B3auMocCBsi3b KOJIMUECTBA, MAaCChl U
Yuciaa CTPYKTYPHBIX €IUHMII BemecTBa. Pacu€rsl mo QopmylnamM XUMHUYECKHX
CcOoeIUHEHUN

1.6

du3nveckrue U XUMUYECKUE SBICHUS. XUMHUYECKas peakius u e€ Mpu3HaKd. 3aKOH
COXpaHEHHsI MaCChl BENIeCTB. XUMHUYEeCKHe ypaBHeHUs. Kiiaccudukanus XuMUIeCKuX
peakiuii (CoeTMHEHNs, Pa3I0KEeHUs, 3aMEIICHHs, OOMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO € XHMHUYECKOW MOCYIOH, € MpaBUIAMHU
paboThl B 1abopaTopuu U NMpuéMaMu oOpaIleHus: ¢ Ja00paTOPHBIM 000PYIOBaHUEM,
U3y4eHHE M ONHCaHue (PU3NYECKHX CBOMCTB OOpa3llOB HEOPTaHUYECKUX BEIIECTB,
HaOmoneHue ¢u3ndeckux (TUTaBICHUE BOCKA, TasHHWE JIbJa, paCTUPaHHE caxapa B
CTYIKE, KHWIIEHHE | KOHJEHCAIMsA BOABI) W XHUMHYECKHX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBICHUH,
HAONlIOJIGHWE W  ONUCaHWE TPU3HAKOB TPOTCKAHUS XMMHYECKUX  PEaKIHi
(pazmokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwus,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBaHWM, B3aMMOJICUCTBHE jKeje3a C
pactBopom conu meau(ll), mzyuenue crmocoOoB paznmeneHusi cmeceid (C MOMOIIBIO
MarHuTa,  (QWIBTPOBaHWE,  BBHIIAPUBAHHWE, JUCTHUIALMWS,  Xpomarorpadus),
NPOBE/ICHUE OYMCTKU IOBAPEHHOM COJIM, HAOJIOJCHHE U OMNHMCAaHUE pPEe3YJbTAaTOB
MPOBEJICHUSI OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHS MAacChl, CO3[aHHe
MOJIeJIeH MOJIEKYI (IapOCTEePKHEBBIX )

Baxxnelmue npencraBuTeNn HEOPraHUYECKUX BEILECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B mpupoje, pu3ndeckre 1 XUMUIECKUE CBOMCTBA (peaKIiu
ropenusi). Oxcunpl. [Ipumenenue xucnopoga. CrnocoObl MONydeHHUs KHCIOpoAa B
nabopaTopu W TPOMBIIUIEHHOCTH. KpyroBopor kucimopoga B mpupoge. O30H —




AJJIOTpOITHAaA MOI[I/I(i)I/IKaLII/IH KHUCJI0pOoda

2.2

TemoBoit 3¢(eKkT XUMUYECKOH peakiuu, TEPMOXMMUYECKHE YpPaBHEHUS, dK30- U
DHIOTEPMHUUYECKUE peakuuu. TOIMBO: yroib M MeETaH. 3arps3HEHUE BO3JyXa,
yCcUJIEHHE TapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CII0s

2.3

Bonopox — snmemeHT W mpocToe BemecTBO. HaxokmeHwe BoIOpoJa B IPHUPOJE,
(bu3HYeCcKre U XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE, CITIOCOOBI onydeHust. Kuciorer u
COJIH

2.4

MossipHblit 00bEM ra30B. PacuéThl 10 XUMHUUYECKUM YpaBHEHHSIM

2.5

dusnyeckre cBoWcTBa BOJbl. Boja kak pactBoputenb. PacTtBopel. Hackiennsie u
HEHACHIIIICHHBIC PAacTBOpPHI. PacTBopuMocTh BemecTB B Boae. MaccoBas moist
BELIECTBA B pacTBOpe. XUMHUUECKHE CBOWCTBA Bojbl. OcHOBaHUs. Poib pacTBOpOB B
NpUpOJe M B JKU3HU uenoBeka. KpyroBopor Boabl B Mpupoje. 3arps3HEHUE
MpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanus neoprannyeckux coeauHenuii. Oxkcunpl. Kiaccudukammsi oKCHI0B:
cosieoOpa3yromue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEepHbIE) M HecoJeo0pa3yrollue.
Homenknatypa okcunoB. Pu3nyeckre U XMMUYECKUE CBOUCTBA OKCUIOB. Ilonydenue
OKCHUJIOB

2.7

OcHoBanns. Krnaccudukainus ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenknatypa ocHoBaHuid. PU3MYECKME M XHUMHUYECKHE CBOMCTBA OCHOBAHUWM.
[Tonyuyenne oCHOBaHMI

2.8

Kucnotel. Knaccudukamust kucnor. Homenkmatrypa kucinor. @Dusudeckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Psgn axtuBHocth MeTtawioB H.H. bekerosa.
[Tosryuenue kucimot

2.9

Comu. Howmenknatypa coneil. ®dusnyeckue M XUMHYECKHE CBOWCTBA COJIEH.
Ionyuenue conen

2.10

I'eneTnueckas cBsI3b MCIKOY KiIaCCaMH HCOPTaAaHUICCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHYECKUH DKCIIEPUMEHT: KaueCTBEHHOE OMpEENICHUE COAepKaHUsl KHUCIOpoaa B
BO3/yXe, MOJyueHHe, COOMpaHue, Paclio3HaBaHUE M W3y4YeHHE CBOWCTB KHCIIOpOJa,
HaOII0/IeHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHUS U
MpeKpaleHus: ropenus (moxapa), 0O3HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB M OMUCaHHE
UX CBOMCTB, MOJIy4eHHE, COOMpPAaHME, pacllO3HABAaHUE M U3YYEHHE CBOMCTB BOJOpPOJAA
(ropenue), B3aumojielicTBue Bojmopojma ¢ okcuaom  meau(ll)  (Bo3MoxkHO
HCTIOJIb30BaHUE BUCOMATEPUATIOB), HAOIIOCHHE 00pa3LIOB BEIIECTB KOJIMYECTBOM |
MOJlb, UCCIIEJOBaHHUE OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C  PA3IMYHOU
pPacTBOPUMOCTBIO, TMPUTOTOBICHUE PACTBOPOB C OMpeNeIEHHOM MaccOBOW Joieit
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTaslaMd (HaTpUEeM H
KaJIbI[ueM) (BO3MOXHO HCIIOJIb30BAaHHUE BHUJEOMATEPHUAIIOB), ONPE/IETICHHE PAaCTBOPOB
KHCIIOT Y WIeJIoYel ¢ TOMOIIbI0 HWHAWKATOPOB, HCCICIOBAaHUE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3NMYHBIX KJIACCOB, HAOMIOACHHE W3MEHEHHUS OKPACKU
WHANKATOPOB B PAacCTBOpAxX KHUCIOT WU UIeNOued, U3yuyeHUEe B3aMMOICIHCTBHS OKCHIA
menu(ll) ¢ pacTBOpOM CEpHOM KHCIOTHI, KHCIOT C METaJUIaMH, pEeaKIHil
HEUTpanu3aluy, IMOJNydeHUE HEPACTBOPUMBIX OCHOBAaHWH, BBITCCHCHHE OJTHOTO




MeTajula JIPYruM M3 PAacTBOpaA COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe
«BaxHeiime Kiacchbl HEOPraHUYECKUX COSTUHEHUN»

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3j1eMeHToB /.M.
Menneneea. CtpoeHue aToMoB. XUMH4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINN

3.1

[lepBble MOMBITKK KIAacCU(PUKALMKA XMUMHUYECKHX 3JIeMeHTOB. [loHsTHe o rpynmax
CXOJHBIX JJIEMEHTOB (ILIE€JIOYHBIE M ILEJIOYHO3EMEJIbHbIE METAJlIbl, TaJOI€HBI,
UHEpPTHBIE Ta3bl). OJEMEHTH, KOTOpble O00pa3yloT aM(dOoTepHbIE OKCUABI H
TUAPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. I[lepmoanueckas cucrtemMa XMMHYECKUX diemeHToB J[.M.
MenneneeBa. Kopotkonepuoanas u pnmuHHomnepuonHas (opmel Ilepuoamdeckoit
cucTteMbl xumuyeckux dieMeHToB J[.M. MenneneeBa. llepuoasl u  rpymimsl
DU3NYECKUI CMBICII IOPSIKOBOTO HOMEPA, HOMEPOB IEPUO/Ia U IPYIIIBI AIEMEHTA

3.3

Ctpoenune atomoB. CocTtaB aTroMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB IepBbIX 20 XUMHUUYECKUX 351eMeHToB [lepuoanueckoit
cucreMbl JI.1I. MengeneeBa. XapakTepuCTHKa XMMHYECKOTO DJJEMEHTa II0 €ro
nostoxenuto B Ilepuoguueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  HW3MEHEHHUsi  paJguyca aTOMOB  XMMHYECKHUX  SJIEMEHTOB,
METAJUTMUYECKUX M HEMETA/UNIMYECKUX CBOWCTB MO TPYIIaM M TMepHojaM. 3HAYCHHE
[Tepnognueckoro 3akoHa u llepuoanveckor CHCTEMBI XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTHs Hayku U npaktuku. .M. MeHeneeB — yu€Hbli U rpa)XKJaHUH

3.5

Xumuyeckass  cBi3b.  KoBajeHTHas  (MOJspHAs W HEMOJSIpHAasi)  CBSI3b.
DIIEKTPOOTPUIIATEITILHOCTh XUMHUYECKUX 3JIEMEeHTOB. VloHHas CBA3b

3.6

Crenenp okuciieHus. OKHUCIHTEILHOBOCCTAHOBUTEILHEIC pcaKknuuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCIEPUMEHT: U3y4YeHHe oOpas3loB BELIECTB METAIJIOB MU HEMETAILIOB,
B3aMMOJICHCTBHE THIPOKCUA IIUHKA C PACTBOPAMM KHCJIOT M LIesIoue, IpOBeIeHUE
OTBITOB, WIUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropeHue, peakliuy pas3ioKEeHMsI, COETUHEHU )

9 KJIIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPRAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

[lepuonnueckuii 3akoH. llepumomnueckass cucTteMa XuUMHUYECKUX djieMeHTOB JI.U.
MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHs, KaIbIUs U UX COSTUHEHUN B
COOTBETCTBUH C TMOJIOKEHUEM 3JIEMEHTOB B [lepuonueckoil cucteMe U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbl XUMUYECKON CBsI3U. THIIBI KPUCTAIIIMYECKUX DPEIIETOK,




1.3

3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAIUIMYECKOM pEIIETKM U BHJA
XUMHUYecKor cBs3u. Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BELIECTB
(MexxayHapoJIHas U TpUBHANIbHAS ). XUMHUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKHUX  COEJMHEHMM, TeHeTHYecKas  CBs3b
HEOPraHMYECKUX BEILECTB

Knaccudpukanus XuUMHUYeCKUX peakuil Mo pa3jMyHbIM NpU3HAKaM (M0 YHCIy U
COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEUIECTB, 0 TEIUIOBOMY 3(PPEKTy, 110 N3MEHEHHUIO
CTEIIEHE OKHCICHUS XUMHYECKHUX DJIEMCHTOB, IIO 06paTI/IMOCTI/I, o yd4acTuro
Karanu3aropa). DK30- U SHIOTEPMUYECKUE PEaKINH, TEPMOXHUMHUECKUE YPABHEHUS.
[ToHATHE O CKOPOCTH XMMUYECKOUN peaKIu

14

[lonstue 00 oOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHX peakuusax. [loHstue o
TOMOTE€HHBIX M TE€TEPOreHHBIX peakiusax. [loHATHe 0 XMMHYECKOM paBHOBECHUHU.
@akToppl, BAMAKOLIME HAa CKOPOCTh XHMMHYECKOM peakiMM U  IOJIOKEHUE
XMMHUYECKOIO PABHOBECHS

1.5

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, SJIEKTPOHHBIN OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHUWE  YpaBHEHHUW  OKHUCIIHMTEIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKm/HZ C UCIIOJIb30BAHHUCM METO/Jia SJICKTPOHHOTI'O 6ancha

1.6

Teopust HNEKTPOTUTUYECKON JTUCCOLMAIMU. IDJEKTPOJIUTHI M  HEDJICKTPOJIMTHI.
Katuonel, anmonsl. MexaHu3M AUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMH BHUIAMHU
xuMmudeckor cBs3u. CreneHp awcconuanuu. CWIbHBIE W Ci1aOble 3JIEKTPOJUTHL.
Peakuuu nonHoro oomeHa. YciaoBus NpOTEKaHUs peaKlMii HOHHOTO 0OMEHa, TOJIHbIE
Y COKpalI€HHbIe HOHHBIE YpaBHEHHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUH U cONel
B CBETE MpPEJCTaBICHUNA OO0 dJIEKTPOJUTHUECKOW aucconuanuu. KadecTBeHHBIC
peakuuu Ha MoHbL. [ToHATHE O TUIpONIHU3E Coen

1.7

XUMUYECKUH IKCTICPUMEHT: O3HAKOMIICHUE C MOJACIISIMA KPUCTALTUYCCKUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJUIOB M HEMETAIIOB (TpaduTa U aiMasa), CI0KHBIX
BEIIECTB (XJIOpUJA HATPUs); UCCICIOBAHUE 3aBUCUMOCTU CKOPOCTH XHMHUYECKOMH
peakuuu OT BO3JEHCTBUS pa3InyHbIX (PAKTOPOB; UCCIEAOBAHNE AIEKTPOIIPOBOJHOCTH
PacTBOPOB BEIIECTB, IPOLECCA TUCCOIMALUN KUCIIOT, IIejIo4Yell 1 coneil (BO3MOXKHO
UCTIOJIb30BaHNWE BUICOMATEPHATIOB); TIPOBEJIEHHUE OIBITOB, WILIIOCTPUPYIOMIUX
MPU3HAKU MPOTEKAHUs PEaKIUil HOHHOTrO oOMeHa (00pa3oBaHHE OCa/Ka, BBIJCICHUE
ra3za, oOpa3oBaHUE BOJbl); OMBITOB, HIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peakuuid (TOpeHHe, peakluu pPas3lIokKeHHs, COeIUHEHUs);
pacro3HaBaHUE HEOPraHUYECKUX BEMISCTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIMid Ha
WOHBI; PEIICHUE KCTICPUMEHTAIBHBIX 33729

HemeTamisl 1 UX COeAMHEHUS

2.1

OOmiast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE
crenieHn okucieHus. CrtpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
TraJIOTEHOB. XHUMHUYECKHE CBOMCTBAa Ha IpUMEpe XJopa (B3aUMOJEHCTBUE C
MeTajllaM{, HeMeTaulaMM, LienodaMu). XiopoBoxopoa. CoisiHas — KHUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJy4YeHHUE, pUMEHeHue. JlelicTBre XJI0pa U XJI0pOBOAOPOaa
Ha OpraHu3M 4YesioBeKa. BaxkHeumme XJI0puasl U UX HAXOXKACHUE B IPUPOE

2.2

O6mas xapakrepuctuka 3meMeHTOB VIA-rpynmer. OcoOEHHOCTH CTPOCHHST aTOMOB,




XapakTepHble cTeneHu okuciaeHus. CTpoeHne M (U3MYECKHe CBOMCTBA IPOCTBIX
BEIIECTB — KUCJIOPOAa U cepbl. AJUIOTPONHbIE MOAU(PUKALMU KHCIOPOAA M CEpbI.
Xumuueckue cBoiictBa cepbl. CepoBOJOPO, CTpoeHUE, PU3MUECKUE U XUMUYECKUE
cBoiicTBa. OKCUIBI CEPhI KaK NMPEACTaBUTEIN KHCIOTHBIX OKCHI0B. CepHasl KUCIIOTa,
¢u3nyeckre U XMMHUYECKHe CBOMCTBa (0OIIME KaK MpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckre). XUMHUECKHE peaKluH, JeKallde B OCHOBE IPOMBIIIIEHHOTO
cnocoba monydeHus: cepHod Kuciotel. I[lpumenenue. Conu CEpHON KHCIIOTHI,
KauecTBEHHasl peakuus Ha cyinb(aT-uoH. HaxoxxnaeHue cepbl U €€ COeIMHEHUN B
npupone. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpeabl COSAUHEHUSMH CEpBI
(KUCIIOTHBIE ~ JOXKIM, 3arpsA3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI  €ro
IPEJOTBPAILCHHS

2.3

OOmast xapakrepuctuka 3yeMeHTOB VA-rpymmbsl. OcoOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIEe CTENICHU OKUCIEHHs. A30T, paclpOCTpaHEHUE B MpUpPOe, PU3UUECKUE
U XMMHYeckHe cBoicTBa. KpyroBopot azora B npuponae. AMMHaK, ero pu3snueckue u
XMMHYECKHE CBOMCTBA, MOTyuyeHHe U npuMeHeHue. Com aMMOHMSL, UX (pru3nyecKue u
XMMHAYECKHE CBOWCTBa, NMpuMeHeHHne. KadecTBeHHast peakimus Ha WOHBI aMMOHUSI.
A30THast KUCIOTa, e€ MmoiydeHue, (pu3nueckne 1 XMMUIEeCKHe CBOUCTBA (00IIMe Kak
NpeICTaBUTEN Kjacca KUCIOT M crnemmuyeckue). Vcrnonbp3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAJIbHBIX ynoOpeHuil. XuMudeckoe 3arps3HEeHHe
OKpy’Kalolled cpelbl COEAMHEHMSIMM a30Ta (KUCIOTHBIE [JOXAM, 3arps3HEHUe
BO3/yXa, TIOYBBI H BOJOEMOB)

2.4

®ocdop, amnorponHsie Moaupukanuu Qochopa, QGHUINUECKUE U XUMHUUECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, Gusnueckue U XUMUUECKUE
CBOMCTBa, moiydeHue. Mcmomnb3oBanue ¢QocdaroB B KadecTBE MHHEPATBHBIX
ynoopeHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynmel. OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTETMEHW OKHUCIEHHUS. YTIEepojd, aIOTPONHbIE MOIU(HUKAIINY,
pacnpocTpaHeHue B Mpupoje, PU3NYECKue M XMMHYECKHE CBOMCTBA. AACOPOILHS.
Kpyrosoport yrinepozaa B npupoae. OKcuabl yriiepoaa, ux Gu3ndeckue 1 XUuMUYeCKue
CBOMCTBa, JIEHCTBME HA IKUBBIE OpPraHU3MbI, TOJYYEHHE U IMPUMEHEHHUE.
DKonoruveckue mpoOsieMbl, CBsi3aHHble C okcugom yriepoga(lV); rumotesa
rJ100aNbHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIM 3¢ (deKT. YroibHas KUCIOTa U €&
colu, WX (PUINYECKUE M XUMHUYECKHE CBOICTBa, IMOJIy4YeHHE U TNPUMEHEHHE.
KauectBennasi peakinus Ha KapOOHAT-WOHBI. Mcronb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO35IHCTBE

2.6

[lepBoHayasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
Hx coctaB n xumuueckoe crpoenue. IloHsaTHe 0 6MOIOrnYecKy BaKHBIX BELIECTBAX:
XKHUpax, OenKax, yriaeBoJlax — U UX pOJIM B KHU3HU YesoBeka. MaTepuanbHOe €IMHCTBO
OpPraHNYECKUX U HEOPTraHUYECKUX COCITHMHEHUN

2.7

Kpemuuii, ero ¢usuveckre M XUMHUYECKHE CBOWCTBA, TMOJTy4YeHHE U MPHUMEHEHUE.
Coenunenus kpeMHus B ipupoze. O6mwme npencrabienus o0 okcuae kpemuusi(1V) u
KpeMHHUEBOW kucioTe. CHIIMKATBI, WX HWCIOJB30BaHHE B OBITY, MEIHIIMHE,




MPOMBIIIICHHOCTH. BakKHEHIIMe CTpOWTENbHBIE MaTepUaNbl: KepaMHKa, CTEKIIO,
eMeHt, OeToH, kene300eToH. IIpobGiembl  Ge30MacHOrO0  WCIOIB30BAHUS
CTPOUTCIIBHBIX MATCPUAJIOB B HOBCCHHCBHOﬁ KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPraHNUECKHUX BEIIECTB, CBONCTB
COJITHOW KHCJIOTBI; TPOBEJECHHE KAYECTBEHHBIX pEaKUUHd Ha XJIOPUA-HUOHBI U
HaOJIIOJICHWE TPU3HAKOB WX TMPOTEKAHWS, ONBITHI, OTpakawmue (Qunyeckne u
XUMUYECKHE CBOMCTBA TaJOI€HOB U WX COEAUHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB); O3HAKOMJICHHE ¢ 0OpasiaMu XJIOPUAOB (TalOT€HUIOB);
O3HAaKOMIICHHE ¢ 00pa3lamMu cepbl u €€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMAaTepHasIoB); HAOJIOJCHHE Tpoliecca OOYriWBaHMs caxapa IOJ JCHCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI;  M3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBICHHON CEPHOI KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHOW PEAaKIMU Ha CyJb(hat-
MOH M HaOmoJeHue MpHu3HaKa e€ MPOTEeKaHWs; O3HAKOMJICHHE C (U3NYSCKUMU
cBoiicTBamu aszoTta, (ochopa M UX coeAUHEHUH (BO3ZMOXKHO HCIOJIH30BaHHE
BHJIcOMaTepuaioB), oOpasmamMu a30THBIX M (PocOopHBIX yHOOpeHU; TOJydeHHE,
coOupaHue, paclo3HaBaHME€ M M3y4EHHE CBOMCTB aMMHakKa; MpPOBEICHHE
KAaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS B (pocaT-MoH U U3ydeHUE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4YCHHE Mozenein
KPUCTANIMYECKUX pemeEToK anmasza, rpadura, QymiepeHa; O03HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTUBOTa3a; MOJIy4eHHE, COOMpaHUe, PACHO3HABaHUE U H3Y4YCHUE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAaYeCTBEHHBIX peakiHii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3yUYEHUE NMPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHHE C MPOAYKIIMEHN
CUJIMKATHON TIPOMBIIIUICHHOCTH; peIIeHNEe SKCIEPUMEHTAIBHBIX 33Jad 0 TeMe
«BaxHeume HeMeTaubl U KX COSAMHEHUS»

MerTamisl 1 uX COCIUHCHUA

3.1

OOmras xapakTepUCTUKA XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HX
nojoxxeHus B [lepronnueckoi cucremMe xumudeckux snementoB .M. Menneneesa u
cTtpoeHuss atoMoB. CTpoeHHe MeTa/uioB. MeTaminyeckas CBA3b M METaIMYeCKast
KpUCTaJIIINYecKas peléTKa. DJIEKTPOXUMUUECKHUI psll HAPSKEHUM METalIoB

3.2

dusnueckue W XUMHYECKHE CBOWCTBA MeTauioB. OOIIMEe CIOCOObI MONyYCHHS
MeTayutoB. [loHSITHE O KOPPO3WM METAUIOB, OCHOBHBIC CIIOCOOBI 3alIUTHl UX OT
kopposuu. CruiaBsl (CTajb, 9yT'yH, JIOPATIOMUHAN, OPOH3a) U UX TPUMEHEHHUE B OBITY
" TPOMBIIIJICHHOCTH

3.3

[lemounble MeTamuibl: mojoxkeHue B llepuoguyeckol cucteMe XHUMHUYECKUX
sanementoB [[.JMI. MenneneeBa; cTpoeHHME HX aTOMOB; HaXOXJIEHHE B MPHUPOJIE.
duznueckne U XMMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kaimus). OKCuabl U
THAPOKCUABI HATPHUA U KAJIUA. HpI/IMeHeHI/Ie MISJIOYHBIX METAJIJIOB U UX COGIII/IHCHI/II\/JI

3.4

[[lenouyHo3eMenbHbIE METAJUIBI MAarHUKA M KaJIbLUU: MoJioxkeHue B llepuoamueckoit
cucteMe xumuueckux oanemeHtoB J[M. MeHnneneeBa; cTpoeHHE HUX aTOMOB;
HaxoXJaeHue B npupone. Puznyeckue U XMMUYECKUE CBOMCTBA MAarHus M KajbLysl.
Baxneiimue coenuHeHus Kanblus (OKCHI, THAPOKCHUI, conn). JKECTKOCTh BOABI U




crocoObl €€ ycTpaHeHUs

3.5

AnroMuHMIL: nonoxeHue B [lepmoandeckoil cucreMe XMMHYECKUX deMeHToB /[[.M.
MeneneeBa; CTpo€HUE aTOMa; HaXOKJeHue B npupoae. Pu3nueckue U XMMUYECKUE
CBOWCTBa aMOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUA U THAPOKCHIA ATIOMUHUS

3.6

Kenezo: monoxenue B llepmoamdeckoil cucreme XUMHYECKHX 3yemMeHTOB JI.M.
MeHeneeBa; CTpoeHHE aTOMa; HaXxOXJeHue B mpupoae. GU3nuecknue U XUMHUIECKUE
cBoiicTBa xene3a. Oxcupl, ruppokcusl U conu xerneza(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIy4CHHE

3.7

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METAJUIOB M CIUIABOB, UX
(U3HYECKUMH CBOWMCTBAMH; M3YYCHUE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOXKHO
HCIOJIb30BaHNE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHU/IA KAJIBITUS
U HATPUS C BOJOH (BO3MOXKHO WCIOJIH30BAaHUE BHUCOMATEPUANIOB); HCCIEIOBAHUE
CBOWCTB JKECTKOW BOJBI, IpOIECCa TOPEHUS JKeine3a B KHUCIOpojae (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPUAIIOB); IPU3HAKOB MPOTCKAHHS KaYECTBEHHBIX PEaKIUi
Ha MOHBI (MarHus, Kaublus, amoMuaus, ruaka, xenesa(ll) u xemeza(lll), meau(ll);
HAOJIIO/ICHUE U OMTMCAHUE TIPOIECCOB OKPAITMBAHUS TIAMCHH MOHAMU HATPUS, KaJIHs
u KaJlbIUA (BO3MO)KHO HUCITIOJIB30BAHUEC BI/II[eOMaTepI/IEUIOB); HUCCIICOO0BAaHUC
aM(pOTEepHBIX CBOWCTB THUIPOKCHIA AaIOMUHUS W THUAPOKCUIA IIMHKA; pEIICHUE
AKCIEPUMEHTAJIBHBIX 3aJa4 10 TeMe «BakHelIre MeTauTbl U X COSTUHECHUS)

XHMHsS ¥ OKpYyKarolas cpeaa

4.1

4.2

HoBbie maTepuanel u TexHosnorud. Benectsa U Marepualbl B OBCEAHEBHOW JKU3HU
YyesnoBeKa. XUMHUs U 3J0poBbe. bezonacHoe MCHOIb30BaHUE BEUIECTB U XMMHUUYECKUX
peakiuii B ObITy. [lepBasi TOMOIIL IPH XUMHYECKUX 0XKOTax M OTPABICHUSAX

OCHOBBI IKOJIOTUYECKOW TPAMOTHOCTH. XHWMHUUYECKOE 3arpsi3HEHHE OKPYKaromIei
cpenst IIJIK. Pomp XuMuu B pemeHHMH HKOJOTHUecKux mpodnem. Ilpupoansie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIA Ta3, HE(PTb), MNPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMUYECKUI HKCHEPUMEHT: H3Y4eHHE O0pa3l0B MaTepualoB (CTEKJIO, CIUIaBbI
METaJJIOB, TOJIMMEPHBIE MAaTEPHUAIIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOM
MMPOT'PAMMBI OCHOBHOI'O OBLIEI'O OEPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/ibHOI NMPOrpaMMbl OCHOBHOT'Q
o0miero oopazopanusi Ha ocHoBe PI'OC

HpeI[CTaBJ'IeHI/Ie .

1.1

O TI03HAaBa€MOCTH  SIBJIEHUH NOpPUPOIbI, MOHMMAaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XHMHYECKOW HAyKM KakK OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJabTypbl W  IMPaKTHYECKOU
JeSITEIbHOCTH Y€JI0BEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; IOHUMAHUE
MeCTa XUMMUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4YHbIX MCTOJAaX IO3HAHHA, B TOM YHCJIC OSKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKUX MCTOHAX HCCICAOBAHUSA BCIICCTB U U3YUYCHHUA XUMHUYCCKUX
peaKuHﬁ; YMEHHE UCITIOJIB30BATb MOJCIN JIA 0O0BsICHEHUS CTPOCHHA aTOMOB
H MOJICKYJI

1.3

0 ctepax mnpodeccHoHATBHOU AESATEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBpPCMCHHBIMHA TEXHOJIOI'UsAMU, OCHOBAaHHBIMHA Ha JOCTHUIKCHUAX
XUMHUYECKOW HAYKH, YTO MO3BOJHUT OOYYAIOIIUMCS PacCMaTPUBATh XUMHIO
Kak cdepy cBoeil Oymymiel mpopecCHOHATBLHON NEATEIBHOCTH M CICNaTh
OCO3HAHHBIN BBIOOp XUMHHU KaK MPOoGUIBHOIO MpeaAMeTa MpH Mepexoie Ha
YPOBEHB CPEHETO O0IIEero 00pa3oBaHUs

Brnanenue cucteMoil XUMHUYECKHUX 3HAHHI U YMCHHUEC TIPUMCHATH CUCTCMY
XUMHNYCCKHUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BOKHEUIITNE XUMUYCCKHUE TIOHITHS: XUMUYECKUMA DJIEMEHT, aTOM, MOJICKYJIa,
BEIIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOJIHAS
CMeChb, OTHOCUTEJIbHBIE aTOMHAasi M MOJIEKYJsipHAsh MAaccChl, KOJIMYECTBO
BEIIIECTBAa, MOJb, MOJSpHAas Macca, MOJISPHBIA O0BEM, OKCHI, KUCIOTA,
OCHOBaHHE, COJIb (CPEIHssI), XUMUYECKas pEaKIus, PeaKIMu COCIUHCHHUS,
peaKkIuu paslIoKEHUs, PEaKIMh 3aMEICHUs, PEaKuu OOMEHa, TEIIOBOM
3 dexT peakiuu, dK30- U IHIOTEPMHUUECKHE PEaKIUH, PacTBOP, MacCOBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MACcCOBas J0JS U IIPOLIEHTHAs
KOHLIEHTpalusi BELIECTBA B PACTBOpE, SAPO aTOMa, SJIEKTPOHHBIA CION
aTomMa, aToMHas oOpOWTalb, paguyc aToma, BaJCHTHOCThb, CTEIEHb
OKHCJICHUSI, XUMHYECKasi CBs3b, JJICKTPOOTPHUIATEIHHOCTh, TMOJSApHAS U
HETOJISIpHAsT KOBAJIGHTHAsl CBSI3b, MOHHASl CBSA3b, METAJUIMUECKas CBS3b,
KpUCTaliu4eckass  peméTka  (aTOMHas, HMOHHAs,  MeETaJUITMYecKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AHWUOH, DJEKTPOIUT U HEIICKTPOJIHUT,
AJICKTPOJIMTUYECKAsT ~ JUCCOIMAIUS,  pPEaKIMM  HOHHOro  OOMeEHa,
OKHCIITEIbHO-BOCCTAHOBUTEILHBIC peaKIum, OKHCIIHTENh u
BOCCTAHOBUTEJIb, OKUCIICHUE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUUYECKOE




paBHOBecHe, OOpaTUMbIe U HEOOpAaTUMBIE PEaKIMU, CKOPOCTh XUMUYECKOM
peaxkuuu, katanuzarop, [IJIK, koppo3us MeTamioB, CIiaBbl

2.2

OCHOBOITOJIAraroOlllMe 3aKOHbl XHMMHMH: 3aKOH COXPAaHEHUS  MAaccChl,
nepuoguueckui 3akoH .M. MenpneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTaIpO

2.3

TEOPUH XUMHH: aTOMHO-MOJEKYJIIpHast TEOPHSL, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOUUALIUN

Brnanenue ocHoBaMH XUMHUYECKOM r'paMOTHOCTH, BKJIIOYAIOIIECH ;

3.1

yYMEHHE MPaBUWJIBHO HCIOJIb30BaTh M3yYEHHBIE BEILIECTBA M MaTepHalbl (B
TOM 4HCII€ MHUHEpaJlbHble yIOOpEHUs, METaJJIbl M CIUIABbI, MPOIYKTHI
nepepadoTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIJisi, IPUPOIHOTO
ra3a, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOACTBE U MIOHUMAaHUE
3HA4YeHUs JKUPOB, OEIKOB, YIJIEBOJOB JJs OpraHM3Ma YellOBeKa; yMEHHE
IIPOTHO3UPOBATh BIMSHUE BEIIECTB U XUMUYECKHUX MPOLECCOB HA OPraHu3M
YeJIOBEKA U OKPYKAIOIYI0 IPUPOJIHYIO Cpey

3.2

YMCHHUEC UHTCTPUPOBATL XUMHWYCCKUC 3HAHUA CO 3HAHUAMUA OAPYTUX y‘-Ie6HI>IX
MpeaMeTOB

3.3

HaJIM4KUe OMNbITa padOThl C pa3IMYHBIMK HMCTOYHMKAMHM HMH(OpPMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-TIOMYJsSIpHas  JIUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BCIIECTBAX, HX
IMPEBPALICHUAX U IMPAKTUYCCKOM IIPUMCHCHUHN WU YMCHHUEC HCIIOJIB30BAaTh eé
JJI1 pEeHICHUA y‘Ie6HO-H03HaBaTeHBHBIX 3aaa4d

Bnagenwe ocHOBaMHU TMOHSATHIHOTO ammapara ¥ CUMBOJWYECKOrO S3bIKa
XUMHUH JJI1 COCTaBIeHUS (HOpPMYNT HEOPTraHMYECKUX BEIIECTB, ypaBHEHUI
XUMUYECKHX PEaKInii; oCHOBaMH xuMuueckoid HomeHknatypel (IUPAC wu
TPHUBUAIBHOM)

YMeHne o0bsICHATD CBsI3b MOJI0XKEHU emMenTa B [lepuonanueckoii cucreme
C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS AaTOMOB XHMHUYECKUX
JJIEeMEHTOB (COocTaB M 3apsii  sjpa, oO0IIee YWCIO JJIEKTPOHOB),
pacrpenesneHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KaJU U KaJbLIH

[IpencraBinenue O MNEPUOIUYECKONM 3aBUCHUMOCTH CBOWMCTB XHUMHYECKHX
2JIEMEHTOB  (pajiuyC aTOMa, 3JEKTPOOTPULATENBHOCTh), HPOCTBIX U
CJIOXHBIX BEILIECTB OT MOJIOKEHUs 1eMeHTOoB B [lepuonndeckoii cucteme (B
MajbIX IEpUOJiax M TJaBHBIX HOATrPYNNax) U 3JIEKTPOHHOIO CTPOCHHUS
aToma

YMmenue kinaccupuupoBarh:

7.1

XUMHNYCCKUEC DJICMCHTBI

7.2

HCOPraHWYCCKHUE BCUICCTBA

7.3

XUMHYCCKUC PCAKIIUHN




YMeHnue onpeaensiTh:

8.1 BaJICHTHOCTh M CTETIICHb OKHMCIICHUSI XUMHICCKUX JICMEHTOB, 3apsii NOHA
8.2 BUJI XUMHUYECKOU CBSI3U U THUIT KPUCTAIITUYECKOU CTPYKTYPBI B COSTMHEHUSIX
8.3 XapakTep Cpe/bl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (PU3NUECKHE U XUMUICCKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOIOpPOA, rpaduT, anmas, KpeMHH,
9.1 asot, (ocdop, cepa, XJI0p, HATPHUMA, KaTUH, MarHul, KajabI[Ui, aTIOMHHHM,
KEIE30)
CIIOXHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJ], CEPOBOIOPOMA, OKCHIABI M THUIAPOKCHIBI MeTamioB |-I1A
9.2 rpynmn, amoMmunus, meau (1), nunka, sxenesa (11 u 1), okcuast yrnepona (Il
' u V), xpemuus (IV), asora u dochopa (Il u V), cepsr (IV u Vi),
CEepHHUCTasi, CcepHas, a30THUCTas, a3o0THasi, QocdopHas, yrojapHasd,
KPEMHUEBAsI KUCIOTA U MX COJIH)
MPOTHO3UPOBATh U XapaKTePU30BaTh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa M CTPOEHUs, NMPUMEHEHHE BEUIECTB B 3aBHUCHUMOCTH OT HX
' CBOWMCTB, BO3MOXHOCTh TPOTEKAHUS XUMHYCCKUX TMPEBPAIICHUN B
Pa3ITUYHBIX YCIOBHUSIX
10 YMeHue coCTaBIsITh MOJICKYIISIPHBIE U MOHHBIE YPaBHEHUS PEaKIUil, B TOM
qucle:
10.1 peakuuit HOHHOTO 0OMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOMIUX XUMUYECKHUE CBOMCTBA HM3YYEHHBIX KIJIACCOB (TPYIIN)
' HEOPraHMYECKUX BEIIECTB
104 MTOATBEPIKIAIOIINX TEHETHYCCKYIO B3aUMOCBSI3h MKy HUMHU
11 YMeHue BEIYHUCISTH (IPOBOIUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
' JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHHUSM XHMHUYECKUX PEaKIUN U HAXOJUTh KOJIUYECTBO BEIIECTBA,
' 00BEM U Maccy peareHToB WIK IPOAYKTOB PeaKuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJJaMU HAy4yHOTO I[IO3HaHUs (HaOIIOleHUEe, H3MEpEHHeE,
121 9KCIIEPUMEHT, MOJCIUPOBAHKUE) MPU H3YUCHHUU BEIIECTB M XUMHUYECKHX
' ABJIEHUH; yMeHHe c(hOopMynHpoBaTh MPOOJEMY U NPEIIOKHUTh MyTH €&
pereHus
12.2 0e30macHOl paboThl ¢ XUMUYECKUMH BEUIECTBAMH, XUMUYECKOU MOCYI0M 1

71a60paTOpHBIM 000PYIOBAaHHEM




12.3

13

npaBwiaMu 0€30MacHOr0 OOpalleHUs] ¢ BEIIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCE/IHEBHOM KM3HM, MpaBUIaMH TIOBEJEHUS B LEIIX cOepexeHus
310pOBbSl M OKPYXKAIOWIEW NPUPOJHOW Cpenbl; IOHMMAaHHWE Bpeaa
(omacHOCTH) BO3JEHCTBHS Ha KUBBIE OPTAaHU3MBI ONPEEIEHHBIX BEIIECTB,
Croco0OOB YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3CHCTBHS

Hamune MMPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUSA
CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTORB!

131

U3Yy4CHHE U ONHCaHWe (PU3NYECKUX CBOICTB BEIIECTB, O3HAKOMIICHHUE C
(U3MYEeCKUMU W XUMHUYECKUMU SIBICHUSIMH; OIBITHI, WUJUTIOCTPUPYIOIIHE
NPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKuit

13.2

M3y4eHHE CIIOCOOOB pa3JeNIeHUs cMecer

13.3

IMMOJIYYCHHUC KHCJIIOpPOAa U HU3YUCHUC €TO CBOfICTB; MOJIYy4CHHUEC BOAOpPOOA U
HU3YUCHUEC C€TO CBOI\/’ICTB; MOJIYYCHHUE YTJICKHUCJIIOTO Ta3a W HU3YUCHUC C€TO
CBOﬁCTB; IMOJIYYCHHUC aMMHUAKa 1 U3YICHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJIIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JOJIeH
pacTBOPEHHOTO BELIECTBA

135

NpUMEHEHHE HHIMUKATOPOB (JJakMyca, METWIOpaHxka U ¢eHondraienHa)
JUISL ONIPEJIICHHS XapaKTepa cpeibl B paCTBOPax KUCIOT U LIEI0UEH

13.6

MCCJIC/IOBAHUE U OMHUCAHUE CBOMCTB HEOPraHMYECKUX BEHIECTB PA3IMUHBIX
KJIaCCOB; M3Yy4YEHHME B3aUMOJECHCTBUS KHUCJIOT C METajllaMH, OKCHIaMHU
METAJIJIOB, PACTBOPUMBIMH WM HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMU;
MOJlyYeHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOIO MeTajia
IpyrMM U3 pacTBOpa COJIM; HcCcliefloBaHHEe aM(OTEpHBIX CBOWCTB
TUAPOKCHUIOB AIFOMUHHMS U IIHHKA

13.7

pelIeHre HSKCIEPUMEHTANBHBIX 3adad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHWYECKUX COCIUHCHUI»; «DJIEKTPOJMTHYECKAS JTUCCOIHAIINY;
«BaxHelme HEMETauIbl M UX COSIMHEHUS»; «BarkHeHmme MeTauibl U UX
COCAUHCHUS)

13.8

XMUMHUYECKHE HKCIEPUMEHTHI, WJUIIOCTPUPYIOUIME TNPU3HAKU TPOTEKAHUS
peakiuii MOHHOro 0OMEHa; KaueCTBEHHbIE PEeaklUy Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAxX MOHBI: XJOPHUA-, OpOMHUI-, HOAHI-, CylbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHUS,
Mar"usi, Kaublius, ajdloMuHus, xkeneza (2+) u »xenesa (3+), memu (2+),
IUHKA

14

VYmenue:

141

IOpEJCTaBIATh  pe3yiabTaThl  dKCIEpUMEHTa B (QopMe  BBIBOJIOB,
JI0Ka3aTelbCcTB, TpaQUKOB W TaONMHUIl ¥ BBIIBIATH OMIUPHYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATL CBA3U MCKAY PCaJIbHO Ha6JHO)IaeMBIMI/I XUMHNYCCKHMMH
ABJICHUSAMH MW IIpoHecCaMH, MNPOUCXOAAINIMMHU B MAKpO- W MHKPOMHUPE,
O0BSACHATH IMPUYIKUHBL MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kox IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 [lepBoHaYaIbHBIE XUMUYECKHUE TTOHSTUS
1.1 Uucteie BemecTBa U cMecH. CriocoObl pa3ziesieHust cMeceit
19 ATOMBI U MOJEKYIbl. XUMUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThle U ClIOXKHBIE BEIIECTBA.
13 Xumnueckass (popmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIeMEeHTOB. CTerneHb
' OKHCIJICHUS
3akOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOcHUTeNbHas aTOMHAas — Macca.
1.4 OtHocuTenbHasT MOJIEKYyJsipHass Macca. MaccoBasi 0 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU
15 KonmuectBo BemectBa. Monb. MonsipHass Macca. MoOJSIpHBIE  00BEM  Ta3oB.
' B3anMocBs3b KoIu4ecTBa, MacChl U YUCIa CTPYKTYPHBIX €IMHUI] BEIIeCTBA
16 Pu3znueckue U XMMUYECKUE SIBJICHUSA. XMUMHUYECKas pPeakuus U €€ MPU3HAKU. 3aKOH
' COXpaHEHHUs MACCHI BEIIECTB. XMUMHUYECKUE YPaBHEHHUS
5 Ilepnonnueckuit 3axkoH u llepuogumyeckas cucremMa XuMuU4ecKHx anemeHToB J[.M.
MenneneeBa. CTpoeHue aToMOB
[lIepnonuueckuii 3akoH. Ilepuommyeckas cucremMa XUMHUYECKUX 3yemeHToB /JI.U.
2.1 MenneneeBa. Ilepuonbl u rpynnbl. DU3NUECKUNA CMBICT TOPSAKOBOIO HOMEPA,
HOMEPOB MEPUOIa U TPYIIIHI JJIEMEHTA
Crpoenue atomoB. CoctaB aroMHbIX szaep. M3otombl. Onektponsl. CtpoeHue
2.2 ANEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XuMUUecKuXx 31eMeHToB [leproauueckoit
cuctemsl /.M. MeneneeBa
3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB XHMMHYECKHX DJEMEHTOB TMEPBBIX TPEX
53 MEepPUOMIOB, Kallusg, Kaublus (paguyca aToMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
' METAJUTHYECKUX M HEMETAUTMUECKUX CBOMCTB) U UX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3J1EMEHTOB B Ileproanyeckoii cucteMe u CTpOEHHEM UX aTOMOB
3 CrpoeHue BemniecTBa
Xumnueckass  cBsizb.  KoBaneHTHass — (mMoJjsipHass W HEMOJISIpHAsl)  CBSI3b.
3.1 DIEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JieMeHTOB. MoHHas cBsi3b. Meramnnueckas
CBA3b
3.9 Tunsl KpUcTaJUIMYECKUX PEHIETOK (aTOMHAas, MOHHAsI, METa/NInyecKasi), 3aBUCUMOCTb
' CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUUECKOU CBSI3H
4 Baxneiiline mnpeacTtaBUTENM HEOPraHMUYECKUX BemiecTB. Hemeramnsl U uX
COEIMHEHUs. MeTallIbl U UX COEIUHEHHUS
Knaccupukanmumss u  HOMEHKIaTypa HEOPTaHHMYECKUX COCIMHEHHM: OKCHIOB
41 (coneoOpasyrome: OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) W HECOICOOpa3yIoIue;

OCHOBaHUH (IIEI0YM U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KUCIOPOICOAEpKAIUE




1 OECKUCIOPOAHbBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpEAHMX U KUCIBIX)

®Ou3nyeckue U XUMHYCCKHE CBONCTBA IMPOCTBIX BCHICCTB-HEMCTAJZIOB: BOAOPOAA,

4.2 XJIOpa, KUCIIOPOJia, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS
Pu3znyecKre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JUTHS, HATPUS,
4.3 KaJIWs, MarHus W Kajdblus, aJIOMHMHHMS, JKele3a. OJEKTPOXUMHYECKUH Psij
HanpsHKEHUNA METaJIOB
44 Ou3nM4YecKue M XHUMHUYECKHE CBOWMCTBAa BOJOPOJHBIX COCIUHEHUNA HEMETAIIOB:
' XJIOPOBOJIOPOJIa, CEPOBOAOPOAA, AMMHUAKA
dusnueckre 1 XUMHUECKUE CBOMCTBa oKkcuaoB HemeTauios: cepsl (1V, V1), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemuus(lV). Ilonydenue oxcumoB
HEMETAJIIIOB
46 Xumuyeckue cBoicTBa OkcuaoB: MetamuioB |A-IIA rpymm, munaka, memau(ll) u
xenesa(ll, 111). [TonyueHre OKCHIOB METAILJIOB
XWMHUYECKHUE CBOWMCTBA OCHOBaHMM W aM(pOTEPHBIX THIPOKCHUIOB (Ha NpHUMepe
4.7 THJIPOKCUIOB AJTIOMHHUS, KeJe3a, uHKa). Ilomydyenune ocHOBaHWN M aM(OTEPHBIX
TUAPOKCHUJIOB
OO0mue XuUMHUYECKHE CBOMCTBA KHUCJOT: XJIOPOBOAOPOIHOM, CEpOBOIOPOIHOM,
48 CEpPHHUCTOM, CEepHOH, a30THOMW, ¢ochopHOH, KpeMHHEBOW, yroiabHOW. (Ocolbie
' XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM Kucior. [lonydenue
KHUCJIOT
4.9 OO6mme xuMuYecKre cBocTBa cpenHux coneil. [lomyuenue comneit
4.10 [Tomyyenue, coOupanue, pacrmo3HaBaHWE BOAOPOAA, KHCJIOPOJa, AaMMHaka,
YTJIEKUCIIOTO Ta3a B JIa00paTopuu
411 [lonyuenne amMMmuaka, CEpHOM W A30THOW KHUCIOT B MPOMBINIICHHOCTH. OO1iue
' CIOCOOBI OMYYESHHSI METAUIIOB
4,12 ['eneTnveckas cBsI3b MEXKIYy KJIacCaMU HEOPTaHUYECKUX COCTMHCHUMA
5) XUMHYECKUE PEaKUU
Knaccudukanus XUMHUYECKUX peaKUUid MO pa3IUyHbIM MpPU3HAKAM: [0 YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3(PeKTy, M0 N3MEHEHUIO
CTENEHEH OKUCIICHUSI XUMUYECKHUX JJIEMEHTOB
59 TeruoBoit dp(eKT XUMHUYECKON PEeakIu, TEPMOXHUMHUYECKHE YpPaBHEHUS. DK30- U
' SHIOTEPMUUYECKHUE peakuu. TepMOXUMUYECKUE YPAaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTENbHBIE peakuu. OKHUCIUTETM W BOCCTAaHOBUTEIIU.
5.3 [Tpoueccnl OKHCJICHUSA u BOCCTaHOBJICHHUS. DJIEKTPOHHBII Oamanc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHOM PEAKIIUU
5.4 Teopust 37EKTPOAUTHYECKON aucconuanyu. KaThoHbl, aHUOHBL. DJIEKTPOJUTHI U
' HEeANNEeKTPONUThL. CUITBbHBIE U clla0ble AIeKTPoNuThl. CTeneHb AUCCOIUAINH
55 Peakiiuyn nonHoro oomMeHa. Y CaoBus MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa, MOTHBIS
' Y COKpaIIE¢HHbIE HOHHBIC YPaBHEHUS PEaAKIUi
6 XuMus ¥ OKpyxarolas cpeaa
6.1 BemectBa u Marepuansl B MOBCEJIHEBHOM JKM3HM 4YeloBeka. be3omacHoe




UCIOJIb30BaHUE BEIIECTB U XMMHMUYECKUX peakiuii B jaboparopuu u ObiTy. [lepBas
MIOMOMIb PU XUMUYECKUX 0’KOT'aX U OTPABJICHUAX

XUMHUECKOE 3arpsi3HEHHUE OKPYKAIoOIIeH cpenbl (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE
MOYBHI, BO3JyXa W BOJOEMOB), CHocoObl ero mpenorBpauieHus IIpenenvHas

6.2 nonyctumast  koHneHtpanus —BemectB  (IIJIK). Pons  xumMmm B pemeHun
AKOJIOTUYECKHUX MPoOsieM. Y CHICHHE TAPHUKOBOTO d(PpdekTa, pa3pyIieHne 030HOBOTO
cios
[Tpumenenue cepsl, a30Ta, dpocdopa, yraepoaa, KpeMHUS U UX COSAUHEHHUH B OBITY,
MEJUIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM X03sicTBe. [IpuMeHeHne MeTamioB H

6.3 CIUIAaBOB (CTajb, YyryH, AIOPATIOMUHHUMA, OpOH3a) B OBITY M MPOMBINIJICHHOCTH WX
coenuHeHui. [loHsATHE O KOPPO3WMHM METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI MX OT
KOppO3HUHU

6.4 [IpupoiHbIE UCTOUHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBINA ra3, HEPTH), TPOAYKTHI
uX nepepadoTku (OCH3WH), MX POJIb B OBITY M TIPOMBIIINICHHOCTH
[lepBoHavya/lbHBIC TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCTUHCHHSX

6.5 yriaepoja (MeTaH, 3TaH, STHJICH, alleTHUIICH, 3TAHOJI, TNIMLEPUH, YKCYCHAst KHUCJIOTA).

' [lonsiTe 0 OMONOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, OelKax, YrieBoJax — U UX
POJIHU B JKU3HU YeJIOBEKa
7 Pacuérnr:

7.1 1o hopMyaaM XUMHYECKUX COCIMHEHUI

7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






