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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero oOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIEHA Ha OCHOBE TPEOOBAHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOQ, ¢ yuerom ¢enepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOLeH cTpaTeruu
oOydeHMsl, BOCHHTAHMS M Pa3BUTUSA OOYYaIOIIUXCS CPEACTBAMH Y4eOHOTO
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenaMm M TeMaM, pachpefereHue o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHHS] XHMHUHM C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro Tmpolecca, BO3PACTHBIX
ocobOeHHOCcTel oOywatonuxcs. B mporpamMme 10 XUMHUM — yUHUTBHIBAIOTCS
BO3MOXHOCTH Y4Ye€OHOTO MpeJMeTa B pealu3aluyd TPeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBAaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHONW  JIEATEILHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUA MHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYyYaIOIIMUXCS, HA NPOJOJDKEHHWE OOyuYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHME XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMHUPYEMbIe XUMHUEH TIPEICTABICHUS O TIPEBPAIEHUSIX SHEPTUH U
BEIIECTB B NPUPOJE, O IMyTSAX pEIHICHUs TJI00aNbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUS YEJIIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOMN, IPOAOBOIBCTBEHHOU
po0aeM, mMpoOIeMbl IKOJIOTHYECKONW 0€30MacHOCTH, MPOOIeM 3ApaBOOXPAHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3aly  BO3MOXKHOCTEH  Jjii  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4aroUIuXcs, HABBIKOB HUX CAMOCTOSTETbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPECTaBICHUNA O €AMHCTBE MPUPOJIbI U YEIIOBEKA, SIBISECTCS KIIOYEBBIM ATAllOM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpazoBaHue 00yUYaIOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOEHHE O0YUYaIOIIMMUCS CUCTEMBbI MEPBOHAYAIHHBIX MOHATUM XUMHH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ u3yudeHuto. Copep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KHUHETHUKE U TEPMOJANHAMUKE.

B ocHOBYy TeopeTHuecKuX 3HAHUN TIOJOKEHBI SMIIMPUYECKU MOJTYYCHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATh CBOMCTBA, CTPOCHHE U OOJACTU MPAKTHYECKOTO TMPUMEHEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJIUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M MPAKTHYECKas HAIMPaBICHHOCTh OOYUYEHUS XUMUH,
muddepenuumanusi  00yyeHHUs,  BKIOYaromas  OpoPUIbHYI0  MOJATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHs B IPO(UIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMEe XMMHHU  CHOCOOCTBYET  peanu3aluy  3ajaad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOIOKEHUsST 00pa30BaHUs U JaTbHEUIIIEH TPYIOBOU JIESITEIIHHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEAMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHusI.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJNbTYyphl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN — BaXKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJIaM TO3HaHWS TMPU HU3YYCHHH BEHIECTB U XHUMHYECKUX PEeaKIui,
(bopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM >KU3HH.

Lenu n3ydeHus: XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIEH KYJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

dbopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMAHUSI XUMUYECKOU
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPA, OCBOEHUE A3bIKAa HAYKHU;

npuoOIIeHHEe OOYydYaroIIMXCs K CaMOCTOSITCIBHOM ITO03HAaBAaTCIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OICHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMUHU, TPUMEHATh WX MPU pPEHICHUU MpoOJieM B TMOBCEAHEBHOW KU3HU U
TPYZIOBOU JAEATEIBHOCTH;

pa3BuTHE y OOydYalolmMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBSA3aHHBIM C XHMHEH, MOTHBAlMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JalIbHEHIIIET0 00yUYeHu I,

OCO3HAHUE IEHHOCTU XMMHUYECKUX 3HAHUUN B JKU3HHU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE HAEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne O0yJaroIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI), HEOOXOIUMBIX JIJISI Pa3IMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydyenue yuyeOHOTo npeaMera «XumMus» oTBoauTces 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJleNt0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

Xumusi — BaxkHas 00JIaCTh €CTECTBO3HAHUS M MPAKTUYECKOU NESITEIIbHOCTH
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMUYECKHE CBOMCTBA BEIECTB. ArperaTHbIC
cocTtosiHusl BewlecTB. [IOHATHE O TEOPETUYECKUX M HSMIMUPUYECKUX METOJax
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluncieHue. [IpeacraBieHnuss 0 HAyYHOM IMO3HAHMM HA TEOPETUUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MPobOJieMa, TUIIOTE3a, TEOPHS, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHOoro oOpamieHusi c
BEIIECTBAMU U J1A0OPATOPHBIM 000PYI0BAHHUEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MIPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHUUYeCKHE pEAKUUH. ATOMBI U MOJIEKYJIbl. XUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. ONpeneieHue BAJIEHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHocuTeNnbHAs MOJIEKYIJIsIpHAas Macca. MaccoBas 10Js1 XUMUYECKOr0O 3JIEMEHTa B
coenunennu. Haxoxmenue npocTeiimield ¢opMyIibl BEIIECTBA MO0 MaCCOBBIM JIOJISM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XUMHUYECKOT0 3J€MEHTa B coeAuHeHuu. Haxoxxmenuwe mnpocteiein ¢(opmyibl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcoBus MPOTEKaHUsSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MAacCChl BEIIECTB.
ATtoMmHO-MonekysipHas Teopus. JKuszHb u pestenpHOCTh M.B. JlomoHnocoBa.



XuMu4eckue ypaBHEHUs. TUIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOH, ¢ mpaBuiaMud palboThl B JiabopaTopuu U MpUeMaMu
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HeMmeTasioB. HaOniogenue ¢usmyeckux (ITUlaBiIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKEe, KUIEHHE U KOHJEHCAIUs BOJIbI) M XMUMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiaudyecTBOM 1 wmosb. Halmronenwe ©  onucaHue NPU3HAKOB MPOTECKAHUS
XUMHUYECKUX peakiuil (pas3oxkeHue caxapa, B3auMOJICUCTBUE CEPHON KUCIOTHI C
xjiopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE >kene3a ¢ pactBopoMm coium meau (). M3yuenue
criocoOOB  paszaeneHus cMeced (C  TOMOIIbI0 Mar#uTa, (QUIBTPOBaHME,
BbITIAPUBAHKE, JUCTUIUIAIMA, XpoMaTorpadus), MpoBEICHUE OUUCTKHU IMOBAPEHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocTaB BO3lyxa. 3aKoH
ABoranpo. MomspHbiii  00bEM ra3oB. OTHOCUTENbHAs IJIOTHOCTH Ta3o0B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BelllecTBa o
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHYECKUX PEAKIIHIX.

Kucnopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue kuciopona B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTy4eHHs] KUCIOPO/ia B Ta0OpaToOpuu U npombinieHHocTH. [loHsTre o
katanmzaTtope. KpyroBopor kuciaopoga B mnpupoae. O30H — aIOTpOIHAs
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAO0TepMUYeckue peakuuu. TomnuBo. Mcnonb3oBaHue yriisi 1 METaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyuyeHusd. [lonsatue o kucnorax u coiax. Mcnonap3oBaHue BOJIOPOJia B KAUECTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIECTB.
Cnoco0bl BbIpaKeHUsI KOHIIEHTPAIIMM PAaCTBOPOB: MAaccoBas J0Js PacTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopoT BOAbl B NOPUPOAE. 3arpsa3HEHUE MPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NYECKHUE U XAapPAKTEPHbIE XMMHUYECKHE CBOMCTBA OKCHUIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnore. Knaccubukanus kucinor. MexayHapogHas HOMEHKJIATypa |
TpUBHAJIbHbIE Ha3BaHUS KHUCJIOT. DUBMYECKUE U XUMHYECKHUE CBOMCTBA KUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHHUE BaXKHEUIINX KUCIIOT.

OcHoBanusi. Knaccudukanuss OCHOBaHMH: IIEIOYH U HEPACTBOPUMBIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICHCTBHUE C KUCIIOTAMU) U CTIOCOOBI TTOTydeHUsI. AMGBOTEPHOCTD.
[Tonsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJIy4YECHUE.

Conu  (cpemHue, KUCTblEe, OCHOBHBIE, JBOWHBIE). MexayHapoHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

DKCMEpUMEHTAIbHOE U3YUEHHUE BEILIECTB U SIBJIICHUI:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

HaOJIOJICHHE B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



03HaKOMJICHHE C 00pa3aMu OKCUJIO0B U OMTMCAHUE X CBOWCTB;

MOJIy4eHHe, coOHupaHue, paclno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

ONPEAEICHUE PACTBOPOB KUCIIOT U LIECTOYEN C MOMOIIBIO HHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIM HEUTPAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/JICHCTBUE THAPOKCH A IIMHKA C PACTBOPAMU KUCIIOT U LIEIOYEH;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuuyeckuin 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
sgemenToB /I. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IICJIOYHBIX M IIEIOYHO3EMEIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonuueckass cucremMa xumuyeckux odaementoB J[. W. Menxaeneena.
Kopotkonepnonnass u nnuHHOmepuoaHass Qopmbel Tabmuubl «llepuoamaeckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTHBHOCTS.
DONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M MOAYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 xumMuyeckux 3meMeHToB [lepuonnueckon cucremsl 1. 1. Menneneena:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutanam. Gusnueckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOIAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB JUIA pa3BUTUsA Hayku W npaktuku. [[. M. MenneneeB — y4yeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HETOoJIsIpHasl CBsI3b, MOHHAS CBsI3b. MexaHU3Mbl 00pa30BaHMS KOBAJICHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucranmnuueckue u amopdubie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenp oxucieHus. OrnpeneneHue CTENEHEeW OKUCIEHUS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3 (UIIMEHTOB METOA0M AJIEKTPOHHOTO OajaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

MPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMMX  MPUMEPBl  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIMOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTHM, TaK Y MOHATUH, IPUHATHIX B OTACIbHBIX €CTECTBEHHBIX HAyKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHS TPUPOABI, (U3UYCCKHE SBIICHHS, BEIIECTBO, TEJO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTATUTMUECKHUX) TEJ, DICKTPUUECKHM
3apsijl, KOTUYECTBO TEIIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTepPHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprus WOHU3AIIUHN ). [TocnenoBaTeIbHOCTD
3aMOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MaJbIX IMepuojoB. OCoOOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucreMa XHMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnd aroma. CTENeHb OKUCJIEHUST M BaJEHTHOCTh. [IpencraBienue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpIOM, XHUJIKOM M Ta3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HMOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbl KpUCTAINIMYECKUX PEMIETOK — aTOMHAs, MOHHAs, METAJIMYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELUIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaims XMMUYECKUX pEaKIUi MO pa3IMYHBIM TpU3HAKaM (IO YUCTY |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroliuX BEIIECTB).

DNeMEeHTbl XUMHUYECKON TEpPMOJMHAMHUKH. OHEpPreTUKa XHMHUYECKUX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakunr, TEPMOXMMHUYECKHE YpaBHEHMS. 3akOH lecca M €ro CcleacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsiTHE O CKOPOCTM XMMHYECKOM pEaKUMH. 3aKOH JIEUCTBYIOIIUX MaccC.
@DaKTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Illarenpe. YcnoBus cMenieHus
XUMHUYECKOTO paBHOBECUs. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XUMUYECKON KUHETUKHU U TEPMOJIMHAMHUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEICHU
OKUCJICHUSA. BaXHble OKHUCIHWTENIM W BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHN OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMU4Yeckuil npoiecc. [ToHsiTve 0 TUApaTax ¥ KpUCTaLIOTUApaTaX. IIECKTPOJUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHW3M JAUCCOLMAIMKA BEUIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CWIbHBIE M cla0ble AJIEKTPOJIMTHI.
Crenenp aucconuanvy, KOHCTaHTa Auccouuanuy. MIOHHOE MpOU3BENEHUE BOJBI.
Bonoponueiii  mokaszatenb. MHAMKATOPBL. ODJIEKTPOIUTHYECKAS AUCCOLMALUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOr0 oOMeHa. Y CIoBHS MPOTEKAaHUs PEAKIUN HOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAILICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHUCIIOT, OCHOBAaHMH M COJICl B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKOMN
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus comeil. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJIEHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJI0pUIa HATPUS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT BO3IEMCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

MCCIIEIOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, ITpoLecca AUCCOLMALNN
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKM IPOTEKAHUS pPEaKLUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIbI);



MIPUMEHEHUE MHIUKATOPOB (1akMyca, MeTUIopaHxka u peHondranenna) as
OmpeieNIeHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUMN U COJICH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHBIX Peakiuil (TOpeHue, peakiuu pa3noKeHus, COeJUHEHNUS ),

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKuy Ha VOHBI;

pelieHrne  AKCHEPUMEHTAIbHBIX 3agad 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIeKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TIPOCTHIX BeIIeCcTB, autoTpornus. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAS XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TrajnoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue W (PU3NUECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
Xnopoogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, IIOJIyYEHHE,
npuMeHeHne. JleiicTBue XJiopa W XJOPOBOJAOPOJAa HAa OpraHMW3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC CTEINEHU
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTpONHbIE MOIU(DHUKAIMN KHCIOPOJa U Cepbl. XUMHUUYECKHE CBOWMCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMu, KOHLEHTPUPOBAHHBIMHU
a30THOW W cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3HUECKUEe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
Cepbl KaK MpPEeJACTaBUTEIN KHUCIOTHBIX OKCHUJIOB. CepHUCTas KUCIOTa U €€ COJH.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENsI Kiacca KUCIoT U crnenuduieckue). Conmu CepHOM KHUCTOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIUE B OCHOBE MPOMBIIUIEHHOTO C10C00a MOJy4eHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMHUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HUM npodeccusax. [IpuMeHeHne cepHON KUCIOTHI U cynb(haTtoB. KadecTBeHHBIC
peaknuu Ha CcynbGuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COEOQMHEHUN B NOpupoae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAKMIEH Cpeasbl
COCIMHEHUSIMH Cephl (KUCIOTHBIE MTOKIH, 3arpsi3HEHHE BO31yXa), CIOCOOBI €ro
MPEJOTBPAILICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTePHbBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHUE B mpupoje, HU3nyeckrue U XUMHYECKHE CBOMCTBA
(B3auMoAeiCTBUE C METaUlaMH, BOAOPOJOM, KuciaopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, €ro (U3MYECKHE M XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHECHHE H TIOJYYCHHEC B
7a0opaTopud U MPOMBINUICHHOCTH. MOH aMMOHUS, JTIOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanus. Conmu aMMOHUS, WX (U3HYECKHE W XUMHYCCKHEC
CBOWCTBa (pa3loKeHHWE ¥ B3aUMOJICHCTBHE CO IIEJI0oYaMH), TpPHUMEHEHUE.
KauectBennas peakiusi Ha woHbl amMMoHus. Oxcuubl asorta (I, I, 1, 1V, V).
A3zoTtuctas KucJIoTa. A30THasI KUCJIOTA, €€ MOTyYCHUE, PU3HUECKHE M XUMHICCKHUEC
cBoiicTBa (OOmIMEe Kak TMpEACTaBUTENsI Kiacca KHUCIOT M CHenuduueckue),
NpPUMCHCHHE. XUMHUYECKUE DPEAKIUH, JIeXkKAIIWe B OCHOBE TOJYYCHHUS a30THOM
KHCJIOTHI B MPOMBINIJICHHOCTH. HuTpaThl M HUTpHUTHL. KauecTBeHHBIC peakluy Ha
HUTPAT- M HUTPUT-AaHUOHBL. XHWMHYECKOE 3arps3HCHHUC OKPYKAIOIICH CpPEeJIbl
COCIMHCHUSMM a30Ta (KUCJOTHBIC JIOXAM, 3arpsA3HCHHE BO3JyXa, IIOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Mmoaupuxanuu ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJIaMH,
KHACTIOPO/IOM, TajlOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHCIOTaMM).
Oxkcuasl dochopa (I, V), dochopHas kuciora, uU3MYECKHEC W XUMUUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o raiorenugax docdopa (11, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHbIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpesbl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka smeMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, aminorponnsie Moaudukanuu (rpadut, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoOIEiCTBHE C METaUIaMU, HEMEeTalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM H
ceproit kucinotamu). [lorstue 06 ancopbuuu. KpyroBopor yriepona B mpupoe.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
cBa3aHHble ¢ okcuaoMm yriepoaa (IV). VYromnbHas kucinora u ee coiu, HUX
dusnueckre W XMMHYECKHUE CBOWMCTBA, MONy4YeHHWE W NMpuMeHeHue. KapOoHarthl,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTA U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TWJIEH, alleTHJIEH), 3TaHOJI, INIMIEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI X NEPEpabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKka. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKUE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupoge u texuuke. Oxeua kpemuus (1V), kpemHueBast Kucjiora,
CUJIMKATHI: (PU3WYECKHE M XUMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBINUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, LIeMEHT, 0eToH, *kese300eToH. [Ipobiembl 0e30MacHOro MCHoJIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61mue npeacTaBieHuss 0 GU3NYECKUX
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

O3HAaKOMJIEHHE C 00pa3aMu MPUPOAHBIX XJIOPUIOB (TaIOT€HUIOB);

IIPOBEJICHNE OMNBITOB, OTPAXKAIOUUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOWCTB COJISTHOM KUCIIOTHI;

IpOBE/IEHNE KaYeCTBEHHBIX PEaKlUil Ha XJIOpUJ-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/IeHNE PU3HAKOB X MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MPUPOIHBIX COSTUHEHUH;

HaAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHHE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI,

IPOBEJICHNE KAueCTBEHHBIX peakiuil Ha Ccynbdum-, cynbPur- u cynbdar-
MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTCKAHUS;

O3HaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMU a3oTa, Gochopa u ux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJIydyeHue, coOHMpaHHe, paclio3HaBaHME M H3YyYECHHE CBOICTB aMMHakKa,
W3yYEHHE CBOMCTB COJIC aMMOHHS;

IPOBEJCHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHMS, HUTPUT-, HUTPAT- U
dbocdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

V3YUYCHHUE B3aMMOJCHUCTBUSA KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX PEIIeTOK aiMasa, rpaduta u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOHUCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

IPOBEJCHUE KAUYEeCTBEHHBIX pEaklMidi Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pEllIeHNE IKCIIEPUMEHTANIbHBIX 3a7]a4 10 TeMe «BaxHeille HeMeTanbl U ux
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetaioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJoXeHus B [lepuoanueckoit cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoenusi aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCcTaJlInuecKas pemierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYIAKOBaHHAs). 3aBUCUMOCTh (PU3MUYECKUX CBOWMCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MeTtauioB. OOIKMe XUMHUYECKHEe CBOMCTBAa MeTallIoB. OOIIHe CIOCOOBI MOTyYeHUS
METAJJIOB, METALUTYPIusi. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJIUH U3
crioco0oB ToyydeHuss MeTayuioB. [loHATHE O KOPpO3MHM METalJIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajab, YYT'YH, MIOPATIOMUHHM,
OpoH3a). [IpumeHeHne METAJIOB U CIJIABOB B OBITY W IMTPOMBIIIJIEHHOCTH.

Memannwet A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpO€HUE HUX aTOMOB, HAXOXJCHUE B MPUPOJE.
du3nYecKue 1 XMMHYECKHE CBOMCTBA (Ha MpUMEpPE HATPHUS U Kajus), MOJTydeHHE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MIeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METAJIbl MarHMdi W KaJdbLIMM: TMOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B NMpupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.



ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCU]IA
amtoMunus. [IpuMeHeHne antOMUHMS U €ro CILIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTHka MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTU CTPOEHHUS aTOMOB. SIBJIeHHE «IIpOBaia» AJIEKTPOHA Ha
npUMepe CTPOCHHsI aTOMOB XpoMa, Meiu, cepeOpa. BasieHTHbIe cOCTOsSIHMSA aTOMOB
d-ayleMeHTOB, CTCMEHM OKHCICHHS aTOMOB B COCJAMHEHHUSAX. 3aBHCHMOCTb
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THUJPOKCUJIOB METAJJIOB OT 3HAUYCHUS
CTEMIEHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpEe COCAMHEHUU Xpoma).
[TepBoHauanbHbBIE IPEACTABICHUSI O KOMIUIEKCHBIX COSUHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOICHCTBHE C KHUCIIOTAMH-OKUCIMTEIAMHI), 00 MX OKCHIaX, THAPOKCUAAX H
coyisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHUAYHBIX KOMIUIEKCax cepebpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHk: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA PU3NYECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KauecTBeHHbIE peakliy Ha KATHOHBI LIMHKA.

XKene3zo: cTpoeHHe atoma, CTENEHU OKHCIECHUS. HaxoxkIeHwe B MpUpOJE.
PusnuecKkrue U XMMHYECKHUE CBOMCTBA KeJe3a, IpUMEeHeHue. bruonornyeckas poJsib
xenesa. Oxcunel, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEHHbIE peakIMd Ha KAaTHOHBI jkene3za (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKOJOTUYECKUE MPOOTIEMBI, CBSI3aHHBIE C METAIUTYPTrUYECKUMHU MTPOU3BOACTBAMH.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

U3YUYCHUE B3aUMOJICHCTBHS METAJUIOB C BOJOW, C pPAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJEA0BaHUE MPOLIECCOB 3JIEKTPOau3a pacTBopoB xjopuaa meau () u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblIUSA W HATPUSA C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposa (1V) u kucinoramu;

U3y4YCHHE CBOMCTB KapOOHATOB M THUAPOKApOOHATOB KATBITHS, )KECTKOU BOJIBI;

M3YUYEHHUE TIPOLIECCOB TMOJYYEHHS] THUAPOKCUIOB Kejae3a, MUX XUMHYECKUX
CBOMCTB;



M3YyUYEHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbLIMS, aTFOMUHMS, [TMHKA, Xkene3a (2+) u xenes3a (3+), menu (2+);

HaOJI0JICHHE U OTNKCAaHWE OKPAIIMBAHMS IJIAMEHU MOHAMM HATPUSs, Kaaus U
KaJbIU;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA AIIOMUHUS, THIPOKCHUIA
xpoma (I11) u rugpokcuia uruHKa;

pEllIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHele MeTauibl U UX
COEIMHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeEJIOBEKAa. BakHellnue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHUs. be3ornacHoe HCoyb30BaHHE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBsie MmaTtepuaiibl U TEXHOJIOTUU. [[pUHIUNBI «3€TI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON TPaMOTHOCTH. XHUMHUSI U 3JI0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIUHECHHMU i1 (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl. DKOJOTUUECKUE MPOOJIeMBI,
CBSI3aHHBIE C COCAMHECHUSMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHATHE
o IIJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMy MaTepHasioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbIE MaTepHalibl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolecca
0o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYeHHUE €0 BO3JACHCTBUS HA MAaTEPUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIaCCOB

[Tepnonnueckuit 3akoH u [lepruoauueckas cucteMa XUMHYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

CrpoeHue BelecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKONU CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIINYECKOMN
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanusa XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSX HAa OCHOBE IMPEACTABICHUM XWMHUYECKOM KHHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTtBopax. I maponus coner. Peakuun okuciieHus -
BOCCTaHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIJIOT, OCHOBaHMM M coJed B CBeTe NpeAcTaBiIeHUNA 00
ANEKTPOIUTUYECKOM  AMCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanust MeXINpeIMETHBIX CBS3€d NpU HM3YYEHUHM XUMHHM B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJICHHE (MPOLECC), HAYYHbIN (aKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilacCUpUKALMs, MNEPUOAUYHOCTD,
Ha0JIIO/IEHUEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEPEHHE, MOJEIb, TEXHOJIOTHs,
MaTepHabl.

®u3rkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIWYMHBI, €IUHUIBI HU3MEPEHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, JKUJIKOCTEH U TBEPABIX (KPUCTALIIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJMOAKTUBHOCTh, alib(a-, 6eTa- U1 raMMa-u3yueHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MMOTYIIPOBOIHUKH, AUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3jiokeHre O0eoro cBeTa B CIEKT.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH OOMEHA BEILECTB,
MUHEpalbHbIE yIOOpPEHMs,, MHKPOIEMEHTBl, MAaKpOAJIEMEHThl, IUTATEJIbHbIE
BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaTIbl, TOPHBIE IMOPOAIHI,
HOJIE3HBIE HCKONIaeMble, TOIUIMBO, BOJHBIE PECYPCHI, IUIaHETa 3eMJIsL.

Texnonorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOMN MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHusl JOCTUTAIOTCS B XOJi¢ OOy4YEeHHs] XMMUU B €JIUHCTBE Yy4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOPa3BUTUS U COLMAJIU3ALMIH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY W HMCTOPUYECKOMY HACJIEIHI0, MOHMMAHUE 3HAYECHUS XUMUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpaskIaHCKOT0 BOCIIMTAHUS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJACHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MOCTYTKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOT O MO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTH HAYYHOTO MO3HAHUS AJI1 PAa3BUTHUS KaXKJIOTO YeJIOBEKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HAayKu «XUMUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HaBaTeJIbHAS MOTHBAlUS M HHTEpPEC K OOYUYEHHIO, TOTOBHOCTh H
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KWU3HH, OCO3HAHUE MOCIEJICTBUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKAa U K MCCIIEIOBATEIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MmpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: TPUOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U TMyTel MX penieHus; ClIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
OpU U3YYEHUH XUMHUH, Uil PELICHUs 3a/1ad, CBA3aHHBIX C OKPYXKalOIIEH cpenoi;
AKTUBHOEC HEIPUATHUE JECHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TTOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOM M COLHUAIBHOM CpEI; TOTOBHOCTh K YYacCTHIO B
MIPAKTUYECKOMN JEITEIbHOCTH YKOJIOTHUYECKON HATPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XHUMHH OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITHHI, OTPaX)aIOIINX
MaTepuaibHOE €JAMHCTBO MHUpa W Mpolecc No3HaHMs (BEIIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIIOCOOHOCTh MX HCIOJIb30BaTh B Y4EOHOM, IMO3HABATEIBHOW U COLUATBHOM
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI HPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX CYIIECTBEHHBIC
PU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTUSMU); aHAJIU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXJICHHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, TI0 aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
IPUMEHATh B TMPOIECCE TMO3HAHUS TOHATUS (MIPEIMETHBIE M METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHUYECKON peaKIuu — MpH PEIICHUH YYeOHBIX 3a/1ad; C
Y4€TOM OTHUX MOJEIBHBIX TMPEACTABICHUM  XapaKTEpU30BaTh HM3y4aeMbIC
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBbie mucciexoBaTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSAX B Yy4eOHOW IO3HABATCIBHOW U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoBaTh MPOOJEMYy, ONpEASTsATh IEdb M 3aJa4H, COOTBETCTBYIOIIHC
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHbIE W MBICICHHBIE), CAaMOCTOSTEIHLHO MPOTHO3UPOBATh PE3YJbTAThl,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON paboTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJep)KaHMs, CIPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuuHble METOoAbl U (POpMyNIHMpOBATH 3alpoCchl MNpU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMmbl, TaOJIMILBI, PUCYHKH U Apyrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU M CUMBOJIBI, (OpMYIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaIue
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(M) TUCKyCCUU 3a7aBaTh BOMPOCHI 1O 00CYKIaeMOIl TeMe U BhICKA3bIBaTh UJIEH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThl, OMpPENENsATh CBOIO pPOJb, PACHPENCIITh 3aa4d MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE KayeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMBbI Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COIJIACOBAaHMS MO3ULHM, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIFOYAET PA3BUTHE CAMOOPTraHU3ALMU, CAMOKOHTPOJIA, CAMOKOPPEKLMHU, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MpU PEIICHUU YUeOHOU Uin
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJNMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
oOmrero oOpa3oBaHUsI Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIee cojepKaTelibHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISCT PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OTACNBHBIX KJIACCOB, TaK M B paMKax peaju3alud WHIUBUIYaJbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUN, B TOM YHCJIE MCIIOJIB3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM IOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIIUMHUCS HAaYYHBIX
3HaHUW, YMEHUH M CMOocO0OB ACHCTBUM, cHeMUUUECKUX I TPEeIMETHOMN
obnmactu «XWMHUS»; OCHOBHI HAYYHOTO MBIIIJICHUS, BUJIBI JESITCIBHOCTH IIO
MOJIYYCHHUIO HOBOTO 3HaHMs, €ro HWHTEPHpeTalud, MpeoOpa3OBaHUIO M
IPUMEHCHHIO B Pa3WYHBIX YYEOHBIX M PEAIbHBIX JKU3HEHHBIX YCIOBHSX;
oOecrieurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0pa3zoBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIENYIONINE TPEIMETHBIE pPEe3yNbTaThl HW3Y4YEHUS XUMHUU Ha YriayOJeHHBIM
YpOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCHUJZl, aM(OTEpHBIH THUAPOKCHUI, XUMHUYECKas peakKuus,



KJaccuduKaus peakiuii: peakiuu COCIUHECHUS, PEaKIUU Pa3lioKEeHUs, peakiuu
3aMelIeHUs, peaklnuu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBSi3b, HWOH, KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJis BEIIECTBA
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTAHOBUTEIIH, OKHCJICHHE u BOCCTaHOBJICHHE, OKHCJIUTEIIHHO -
BOCCTAHOBHUTEJILHBIE PEAKIIUU, METO/I AJIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHUM U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (pOPMYJI BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKIIUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMyram, BUJIbI XUMHUYECKOM
CBs13U (KOBJICHTHOW ¥ MOHHOW ) B HEOPTraHUUECKUX COCTMHEHUSAX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEICTBUM, MPEICTAaBICHUI O HAyYHBIX METOJIaX
MO3HaHUS, B TOM YHCJIE OHKCIEPUMEHTAJIbHBIX M TEOPETHYECKUX METO/axX
UCCIIeIOBaHUA BEUIECTB U U3YUYCHHUS XUMUUYECKUX PEAKIIUA;

JE€MOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCMMOCTH CBOWMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKEeHUs B [lepruoauueckoit cucteme:

OMHUCBHIBATh MW XapakTepuzoBaTh Tabiuunyro ¢opmy Ileprogmdeckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iinyarh MOHATHUSA «TJlaBHas moarpynmna (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
MIEPUOBIY;

COOTHOCHUTHh 0003HAYCHHsS, KOTOphle MMeroTcsa B Tabnuime «llepmonmdeckas
cucremMa xuMuuyeckux odjaementoB J[. WM. MeHaeneeBa»y, ¢ 4HUCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3aps]l
sypa, 00IIIee YUCIIO JICKTPOHOB U paCIIpe/IeIICHUE UX 110 3JICKTPOHHBIM CIIOSIM);

OOBSICHATH CBs3b TMOJIOKEHUs JJieMeHTa B llepuogmdeckoit cucreme c
pacupenelieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSAM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPHUOIOB;

KJIaCCH(PUIIUPOBATh XUMHUYECKHE DJJIEMEHTBHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHE PEaKIru (M0 YUCIy U COCTaBY YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJICH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPKIAsi MPUMEpPaMH MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOT0 JIEMEHTa B COCIMHCHUH,
MAacCOBYIO JOJII0 XMMHYECKOr0 3jieMeHTa 1o ¢opMmysie COSIUHCHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEaKITUu;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NIESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX ~CBsI3€Ml — 11  M3y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PEeaKkluid, €eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId W MBICICHHBINA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPAaBHEHUSI MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKII
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYTUX y9eOHBIX MPEAMETOB;

coOmomaTe mpaBwia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO W COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW TpPaMOTHOCTH,
BKJIIOYAIOIEH yMeHUs 0e30MacHOro oOparieHus C BeleCTBaMHU, UCTIOIb3yeMbIMU
B MOBCETHCBHOMW JKM3HU, a TAK)KEe 3HAHWE TIPABWII TIOBEJICHHSI B IEIIAX COCPEKCHHMSI
310POBbs M OKPYKAKOLIEH CPEBI.

K koHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT copMHUpOBaHbBI
CIICNYIONINE TIPEIMETHBIE PE3yJNbTaThl H3YYCHUS XUMHUU Ha YIrIyOJEeHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHCJICHUSI, XUMUYECKasi Peakius, TerIoBor 3(PeKT peakiuu, MoJib, MOJISIPHBIN
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKHCJIEHHE W BOCCTAHOBJICHUE, JJICKTPOJIU3, aJUIOTpOmus, amM(OTEepHOCTS,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYIISIPHBIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MpUMUTHUBHAs KyOuyeckas, oOBEMHO-
LHEHTPUPOBAHHAs KyOuueckas, IpaHEIEHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMHUKH KAK OJTHON U3 TEOPETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHITUH U
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUS (OPMYIN BEUIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

ONpPEAEATh BAJCHTHOCTh U CTEICHb OKHCJIECHHUS XUMHYECKUX JJIEMEHTOB B
COEOMHEHUSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSX, 3aps] HOHA IO
XUMUYECKOU (hopMmylie, XapakTep Cpellbl B BOJHBIX PAacTBOpaX HEOPraHHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHE:

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy lleproamdeckoit
CHCTEMBbl XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATUA «A-rpynna» u «b-
IPYIIay, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHAITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacnpeneneHueM SJEKTPOHOB TI0 JHEPreTHYECKUM YPOBHSIM, IOJAYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

BBIJICTIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M HX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHUJIOB W THIPOKCHUIOB) B TpeeiiaX MaJIbIX MEPUOJIOB U TJIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

PacKphIBaTh CMBICIT TCOPHH JIEKTPOJUTHYECKON TUCCOIMAINK, 3akoHa [ecca
U €ro CIICJICTBUH, 3aKOHA JCHCTBYIOIIUX MacC, 3aKOHOMEPHOCTCH H3MEHEHUS
CKOPOCTH XHMHYECKOW PEaKIUW, HAMpPaBICHUS CMEIICHUS XUMHYECKOT O
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (aKTOPOB;

KJIaCCU(UIIMPOBATh XWMHUYECKHE JJICMCHTBI, HCOPTaHWMYECKUE BEIIECTBA,
XUMHYECKUE PEakIuu (10 YUCITy M COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TEIUIOBOMY 3((EKTy, MO arperaTHOMy COCTOSIHHIO PEarcHTOB, 1O H3MCHCHHUIO
CTCTICHEH OKHCIICHUS XHMHYCCKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, 1O YYacCTHIO
KaTaan3aTopa);

XapaKTepu30BaTh (ONMMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOJATBEPXKIas 3TO OIMHCAHHUEC
npuMepaMyd  MOJEKYJSPHBIX U HMOHHBIX  ypaBHEHUH  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS : SJICKTPOJUTUUECKOMN JTUCCOIMALINK KUCIIOT, IIeIouen
U COJIel; TIONHBIE W COKpAIlleHHbIE YPaBHEHHS pEaKIMi HWOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXIY
BEIECTBAMU PA3TUIHBIX KJIIACCOB;

pacKpbhIBaTh  CYIIHOCTh IMPOIIECCOB THJAPOJIHM3a COJIEH TOCPEICTBOM
COCTaBJICHUS KPAaTKUX MOHHBIX U MOJIEKYJISPHBIX YPaBHCHHH peakIvii, CyIIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIMA  TIOCPEICTBOM  COCTAaBJICHHUSI
AJICKTPOHHOTO 0ajaHca ITUX PEaKIINA;

IpeACKa3bIBaTh XapakTep CPeabl B BOAHBIX PACTBOpaX COJICH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKHE H XHMHYCCKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, anmas, KpeMHuid, 60p, a3ot, Gpocdop,
cepa, XJop, HATPUd, Kalluil, MarHui, KaJIbIAW, ATFOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) U 00pa3OoBaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOIOPOJI, cepoBoiopon, okcuabl yriepoxa (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
CepHHUCTas, cepHas, a30THasA, ¢GocdopHas, yroiabHas, KpPEMHHEBAas KHCIIOTHI,
okcuabl U Tuapokcuabl MetamioB |A—IIA-rpynn, amomunus, meau (1), nunHka,
xenesa (11 u 111));



MOSICHATH COCTaB, OTAEIbHBIC CIOCOOBI TMONYUYEHHUS M CBOMCTBA CIOMXKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE KHUCIOTHI XJIopa, a30THCTas, OOpHas, yKcycHas
KHCIIOTBI U MX coiin, ranorenunibl kpemuus (1V) u gpocdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar kanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTaHU3MBI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YIKOHOMHMKH,
WCTIONIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTEPHAJIOB M TEXHOJIOTHA;

IIPOBOAUTEL PEAKIIUU, MOATBEPKIAIONINE KAYeCTBCHHBIM COCTAB Pa3IMYHBIX
BEIIECTB, PACMO3HAaBaTh OMBITHBIM IMyTEM COJEpKAIIHecs B BOJHBIX PacTBOpax
WOHBI: XJIOpHUI-, OpoMua-, Moaua-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllvs, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSCHATHh M MPOTHO3UPOBATh CBOMCTBAa BAXKHEUIITUX M3Yy4acMbIX BEIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMECHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX NPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX HA OCHOBE pPACCMOTPEHHBIX JJICMEHTOB XHMHYCCKOW KHUHETUKH M
TEPMOJIUHAMUKH;

BBIUUCISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa M0 (opMylie COSIMHEHHsS, MaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMI0 BeEIIeCTBA B pAacTBOpPE, HAXOAWTh
poCTENIIyI0 (hOPMYJITy BEIIECTBA 110 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKIUi C y4eTOM HEJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOT'O BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

cobmomate TpaBwia Oe3omacHOW  pabOTel B JIabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W YrJIEKHCIOr0 Ta3a) ©  PEIICHHIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaTh
dKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(QUKOB, TAOIUI] ¥ BBHISABIATH
AMIHUPUYECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpAIlii MBICTUTEIHHOU JEATEIBHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAaHMS (HAOJIOJeHUE, U3MEpPEHNE,
MOJICTTUPOBAHKE, SKCIICPUMEHT (PEaTbHBIA U MBICJICHHBIN);



NpUMEHATh  MpaBuia  Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMA B TIOBCEAHEBHOM JKU3HM, IMIpaBWia IMOBEJAEHUS B IEIAX
cOepekeHusi 370pOBbS U OKPYKAIOIIEH NPUPOAHOM Cpeabl, MOHUMAaTh BpEX
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINPENEICHHBIX BEIIECTB,
MOSICHATh Ha IMPHUMEpPax CrocoObl YMEHBIIEHUSI M MPEIOTBPAICHHs] UX BPEAHOIO
BO3JIEHCTBUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE MHpelCcTaBlieHus O chepax npodeccrnoHanbHOU
JEeSTENbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KAaK OCHOBY
st TpoecCUOHAIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpa XMMHHM Kak
npoGUIBHOTO TpeIMeTa NpH MPOAOCHKEHUM OOyueHHs Ha YpPOBHE CpPEIHEro
oO1ero oOpa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATEILCKON N1eATeIbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIpaBIeHHOCTH, MNPUOOPECTH OIbIT
NPOBEJICHUS YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbIX OpraHu3aluii,
a TaKXe opraHu3anuil (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 10 5 bubnuotexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JIEeATEIIbHOCTH YEIIOBEKA
19 BemectBa 1 xuMu4yeckue 28 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. [lonstue o razax. 19 1 1 bu6mmoreka [IOK
' Kucnopon. Oxcuibt https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 8 1 bu6mmoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopel. [lonsitue 18 1 1 bu6mmoreka [JOK
' 00 OCHOBaHHUAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIacChl bubnuoreka [[OK
2.4 HEOPraHMYECKUX 16 1 1 https://m.edsoo.ru/7f41837c
COEJIMHEHU I
Hroro no paszneny 61

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

3.1 XUMHUYCCKUX 3JIEMEHTOB /. 18
N. MenneneeBa. Ctpoenue
aToMa
XuMH4YecKas CBS3b. bubmmoreka [{OK
3.9 OKHCIUTENTHHO- 16 https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEIbHBIC
peaknuu
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 136

I10 ITIPOTPAMME



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

9 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| o 8 bubnnorexa [JOK
' BEIllECTBE https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS bubmuorexa [JOK
1.2 . 14 1 1
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 14 1 2
XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 36
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 3 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX bubnuoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10 https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX bubnuorexa [JOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 12 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1ast XxapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 13 1 2 https://m.edsoo.ru/7f41a636
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmye CROKCTBA METAILIOR 10 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 22 2 httos://m.edsoo.ru/7f412636
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 BeniecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA. 5 bubmmoreka [IOK
' OCHOBBI KOJIOTHYECKON TPaMOTHOCTH https://m.edso0.ru/7f41a636
Hroro mo pazgeny 5)
Paznen 5. O60061menne 3HaHui
51 [ToBTOpeHue u 0000IMIeHNE 3HAHMI 10 9 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB https://m.edso0.ru/7f41a636
Hroro mo pazgeny 10
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoka Bcero Konrpoaeneie | - Ipakrireckue i[:;:eﬂlrlﬂ :)Ig[?a[::;:::enbﬂme
padoTsbI padoThI pecypest

1 [Ipenmer xumuu. Posie XuMum B KU3HU 1 bubmmoreka [{OK
YyeJioBeKa https://m.edsoo.ru/ff0d210c
[Tonstue 06 NCTOPUU BOZHUKHOBEHUS U

2 Pa3BUTHS XUMUU. XUMHUSI B CHCTEME 1 bubmorera [JOK

https://m.edsoo.ru/ff0d210c
HayK

3 Tena u BemecTpa. PU3NUECKHUE U 1 bu6moreka [IOK
XUMHUYECKHE CBOMCTBA BEIIECTB https://m.edsoo.ru/ff0d210c

4 du3nyecKknue 1 XUMHYCCKUE SBICHUS 1 bubmorexa IOK

https://m.edsoo.ru/ff0d210c
[ToHsATHE O TEOPETUUECKUX METOIAX
5 TTO3HAHMS B €CTECTBEHHBIX HAyKaX. 1 bubmorexa HOK

i https://m.edsoo.ru/ff0d210c
Hcrounukn xumudeckoi nHMopMaIum
[IpencraBneHuss 0 HAYYHOM TO3HAHUHT
Ha AMIIUPUYECKOM YPOBHE:
HaOIOZICHUE, U3MEpPEHHUE,

5 AKCIIEPUMEHT, MO/ICITUPOBAHHUE. 1 bu6mmoreka [JOK
[Tonsatue o MmeTo1ax paboTHI ¢ https://m.edsoo.ru/ff0d210c
XUMHUYECKUMHU BEIIECTBAMH.

O6opynoBaHue NIKOJIbHON XUMUYECKOM
nabopaTopuu
7 IIpakTtuyeckas padora Ne 1 o reme 1 1 bubnuoreka [IOK
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"IIpaBuia paboTsl B 1aboparopuu u
npuéMel oOpanieHus ¢ 1a60paTopHBIM

https://m.edsoo.ru/ff0d210c

obopynoBanuem"
8 YucTele BEIECTBA U CMECHU bubnmorera [TOK
https://m.edsoo.ru/ff0d210c
9 CriocoObI pa3/ielieHust CMece bubmorexa LHOK
https://m.edsoo.ru/ff0d210c
[IpaxTnueckas padota Ne 2 o Teme
10 "Paznenenue cmeceit (Ha mpumepe bubmorexa HOK
OUHCTKH HOBapeHHOi comn)" https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
1 ATOMBI H MOTEKYIEI https:// m.edso;I ru/ff0d210c
bubmuorexa [JOK
12 XUMIECKHE DIICMEHTEL https:// m.edso;I ru/ff0d210c
13 [IpocTeie U CIOKHBIE BEIIECTBA bubmorexa LOK
https://m.edsoo.ru/ff0d210c
14 Beniecta MoJIEKyISIPHOTO U bubnuoreka [JOK
HEMOJIEKYJIIPHOTO CTPOEHUS https://m.edsoo.ru/ff0d210c
15 Xumuuaeckas popmysa. BaaeHTHOCT bubnunoreka [JOK
aTOMOB XMMHYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d210c
16 3aKOH MMOCTOSIHCTBA COCTABA BELIECTB Bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
17 Omnpenenenre BaICHTHOCTH aTOMOB 10 bubnunoreka [JOK
(dbopmynaMm OMHAPHBIX COCTUHEHHIA https://m.edsoo.ru/ff0d210c
18 OTHocuTeNbHAs aTOMHAs Macca. bubnunoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d210c
19 Brruncnenus oTHOCUTENBHOM bu6mmoreka [JOK

MOJ'IGKyanHOfI MacCChbl BEIICCTB,

https://m.edsoo.ru/ff0d210c
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MOHHpHOfI MacCChbl, MaCChbl BEICCTB 1
KOJINYCCTBA BCUICCTBA

MaccoBas 401 XUMHYECKOI'0 dJIeMESHTa

bub6mmorexa [{OK

20
B COCIMHEHUH https://m.edsoo.ru/ff0d210c
Brrancnenns MmaccoBoil 1o
21 XMMHMUYECKOT0 AJIEMEHTA 1o (hopMyJie brbmmorexa LOK
pMY https://m.edsoo.ru/ff0d210c
COEIMHEHUSI
Haxoxxnenue npocrennieir GopMynbl
22 BEIIECTBA 110 MECCOBBIM noi)m\i) g bubnmorexa LOK
https://m.edsoo.ru/ff0d210c
3JIEMEHTOB
Brrancnenuns npocreiei hbopMyIibl
23 BEIIECTBA IO MECCOBI)IM HH(EI) IVII)OJ'I}I])HI)IM bubmmorexa [IOK
t https://m.edsoo.ru/ff0d210c
JIOJISAM DJIEMEHTOB
bu6mmoreka [IOK
24 Komnnuectso Bemecrsa. Mo
JIHHCCTRO BEMECTB b https://m.edsoo.ru/ff0d210c
o5 BzaumocBs3b KOoIMYeCTBa, MacChl U bubmuorexa [JOK
YHUCa CTPYKTYPHBIX €IMHUI] BEIIECTBA https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
26 MousipHast Macca CMECH BELLECTB
p H https://m.edsoo.ru/ff0d210c
97 MonbHasa I0J11 XMMUYECKOTO dJIEMEHTA bu6mmoreka [JOK
B COEIMHEHNU https://m.edsoo.ru/ff0d210c
Haxoxneuune npocreliieir hopMyibl
28 BEIIECTBA 110 MEJ‘ILHHM OJ'I(?IMP g Bubmorexa OK
B a https://m.edsoo.ru/ff0d210c
DIIEMEHTOB
29 XUMUYECKHUE SBJICHUSA. XUMUYECKas bubmuoreka [JOK
peakuys U e€ IpU3HaKU https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
30 3aKOH COXpaHEHHUsI MacChl BEUIECTB

https://m.edsoo.ru/ff0d210c
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31 ATOMHO-MoJIeKysipHas Teopus. Ku3Hb bubmuorexa [IOK
u aesitenbHOCTh M. B. JIomoHOCOBA https://m.edsoo.ru/ff0d210c
bub6mmorexa [{OK
32 XAMHHCCKHE YpABHCHIA https://m.edsoo.ru/ff0d210c
33 Tumbl XuMUYECKUX PEaKIU bubnmorexa [TOK
https://m.edsoo.ru/ff0d210c
Pac4€Thl MO0 XUMUYECKUM YpaBHEHUSM
34 KOJIMYECTBA U MACChl HCXOIHBIX bubmorexa HOK
https://m.edsoo.ru/ff0d210c
BEIIECTB WJIM IPOAYKTOB PEAKIIHH
Berarcnenus o ypaBHEHUAM
XHUMHYECKON PEaKIMH: KOJIUICeCTBA
35 BEIECTBA, MACCHI 10 U3BECTHOMY bubamorexa [IOK
https://m.edsoo.ru/ff0d210c
KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOYKTOB PEAKIIUH
Brruucienus mo ypaBHEHUSIM
XUMUYECKON PEaKIUU: KOJINIECTBA
36 BEIIIECTBA, MACChI TI0O U3BECTHOMY Bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c
KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WIH MPOYKTOB PEAKIIUH
. bu6mmoreka [IOK
37 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI httos://m. edsoo.ru/ffod210¢
38 Kontponsnas padora Ne 1 mo teme bubnunoreka [JOK
"BemectBa u XuMHU4YecKue peakiuu" https://m.edsoo.ru/ff0d210c
39 Bo3nyx — cMmecs razos. [lonstue o bu6mmoreka [JOK
rasax. https://m.edsoo.ru/ff0d210c
40 3akoH ABorajipo. MomsipHbIil 00bEM bubnunoreka [JOK
ra3oB https://m.edsoo.ru/ff0d210c
41 Brruncnenus o0bEMa, KoJIMUeCTBa bu6mmoreka [JOK
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BELIECTBA 'a3a 10 U3BECTHOMY €T0
KOJINYECTBY BEIIECTBA, 00bEMY

https://m.edsoo.ru/ff0d210c

42 OTHOCHUTENBHAS TIJIOTHOCTH Ta30B brbamorexa [OK
https://m.edsoo.ru/ff0d210c
43 Beruncienus oTHOCUTEIBHOM bub6mmoreka [{OK
IIJIOTHOCTH I'a30B https://m.edsoo.ru/ff0d210c
Ornpenenenre OTHOCUTEIIBHON
44 MOJIEKYJISIPHOM Macchl ra3000pa3HOro bubnuorexa [JOK
BEIIECTBA MO U3BECTHOM https://m.edsoo.ru/ff0d210c
OTHOCHUTEJIBbHOM MJIOTHOCTH
Brruncnenust oTHOCUTENEHOM
45 MOJIEKYJISIPHOM MacChI Ta3a 1o bubmorexa TOK
N . https://m.edsoo.ru/ff0d210c
M3BECTHOW OTHOCUTEIHHOU TIIOTHOCTH
46 OOBEMHBIC OTHOIICHUS Ta30B MPH bubmuorexa [JOK
XUMHUYECKUX PEAKIIUAX https://m.edsoo.ru/ff0d210c
47 Breraucienus 005EMOB ra3oB 110 bubmuorexa [JOK
YPaBHEHUIO XUMUYECKON peaKinu https://m.edsoo.ru/ff0d210c
48 Kucnopon — anemeHT u mpoctoe bubnuoreka [JOK
BEILIECTBO https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
49 Oxonzsr https://m.edsoo.ru/ff0d210c
50 CriocoOslI motyueHus: KUCIopoia B bubnunoreka [JOK
J1a00PaTOPHH M MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d210c
[Ipaktrueckas pabota Ne 3 o Teme
51 "I'Il)onyquI/Ie u EO6I/IpaHI/Ie KHACJIOpO/J1a, bubmorexa LLOK
o https://m.edsoo.ru/ff0d210c
W3Yy4YEHUE €ro CBONCTB
52 KpyrosopoT kucioposaa B mpupoje bubmorexa LIOK

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

O30H — aIOTPONHAS MOIU(PHUKAIIHS

bubmuoreka [JOK

53 KHCJIOpOJia https://m.edsoo.ru/ff0d210c
TernoBoit 3¢ hexT XumMIIecKoit
54 peakuuu, TepMOXUMHUYECKUE bubnuorexa [JOK
YPaBHEHMUS, 3K30- U SHAOTEPMUUYECKHUE https://m.edsoo.ru/ff0d210c
peakiuu
Tomumeo. Mcnons3oBanue yris u
55 ME€TaHa B Ka4eCTBE TOILIMBA. brbmmorexa [OK
https://m.edsoo.ru/ff0d210c
3arpsi3HEeHHE BO3IyXa.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKON PEaKIUU: KOJINIECTBA
56 BEIIECTBA, 00hEMA, MACCHI TTO bu6moreka [IOK
M3BECTHOMY KOJINYECTBY BELIECTBA, https://m.edsoo.ru/ff0d210c
00BEMY, Macce peareHToB Win
MPOAYKTOB PEAKIIHH
57 KonTtponbHas padota Ne 2 o teme bubnuoreka [IOK
"Boznyx. Kucnopoa. Oxcuapbr” https://m.edsoo.ru/ff0d210c
58 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BEILIECTBO https://m.edsoo.ru/ff0d210c
59 CrocoOpl MmoTy4eHust BOJA0Opoaa B bubnuoreka [JOK
J1a00paTOPHUH U MPOMBIIIJIEHHOCTH https://m.edsoo.ru/ff0d210c
[IpakTrueckas padota Ne 4 o Teme
60 "[lonydenue u coOupanue BOAOPOIA, bubmmorexa [JOK
. n https://m.edsoo.ru/ff0d210c
W3Y4EHUE ero CBOICTB
61 Hcnonp30BaHue BOIOPO/Ia B KAUECTBE bubnunoreka [JOK
TOILIMBA https://m.edsoo.ru/ff0d210c
62 [Tonsitue o kucnorax u coisix. Cocran bubmuoreka [JOK

KHUCJIOT U COJIEN

https://m.edsoo.ru/ff0d210c
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Brrunciienus o0béMa, KOJIMYECTBA

63 BEII[ECTBA ra3a 1o U3BECTHOMY €T0 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d210c
KOJIMYECTBY BEILIECTBA WK 00BEMY
64 BrruncieHuss 00bEMOB ra3oB 10 bub6mmorexa [{OK
YPABHEHUIO XUMHYECKOW pPEeaKIUU https://m.edsoo.ru/ff0d210c
Berurcnenus o ypaBHEHUSM
XUMHYECKON PEaKIMH: KOJMIECTBA
65 BEIIECTBa, 00hEMA, MAaCCHI TIO bubmmoreka [{OK
M3BECTHOMY KOJINYECTBY BELIECTBA, https://m.edsoo.ru/ff0d210c
00BEMY, Macce peareHTOB Win
MIPOJTyKTOB PEaKITUN
66 dusnyeckue coiicTBa Boabl. Boma B bu6moreka [IOK
Ipupoie https://m.edsoo.ru/ff0d210c
67 AHaIIU3 U CUHTE3 — METOJbl U3YUCHUS bubmuorexa [JOK
COCTaBa BOJIbI https://m.edsoo.ru/ff0d210c
68 XUMHYECKHE CBOMCTBA BOIbI bubmorexa LOK
https://m.edsoo.ru/ff0d210c
. bu6mmoreka [JOK
09 Coctas ocroBarHit https://m.edsoo.ru/ff0d210c
70 PacTtBOpBI. PacTBOpUMOCTH BELIECTB B bubnuoreka [JOK
BOJE https://m.edsoo.ru/ff0d210c
HacslimieHHbie 1 HEHACHIIICHHBIE,
71 KOHIICHTPUPOBAHHBIC M pa30aBIICHHbBIC bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c
pacTBOpHI
CrniocoObl BbIpaXKEHUsI KOHIIEHTPALH
79 pacTBOpPOB: MaccoBas JOJIs bubnuoreka [IOK

paCTBOpéHHOFO BCIICCTBA, MOJIApHAast
KOHICHTpAIUA

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

[Ipaktuyeckas padora Ne 5 o reme
"[IpuroToBiieHHE PacCTBOPOB C
OIIPENENEHHON MaCCOBOU J10JIeH

73 PacTBOPEHHOTO bub6mmorexa [{OK
BelecTsa.l IpurotoBnenne pacTBopos ¢ https://m.edsoo.ru/ff0d210c
OIIPENENEHHON MOJIIPHON
KOHIEHTPALMEN PaCTBOPEHHOTO
BerecTna"

Brruncnenus ¢ ucmoinr30BaHuEM
74 HOHATHS «MaccoBasl JI0JIA BEIIEeCTBA B bubnmorexa LHOK
https://m.edsoo.ru/ff0d210c
pacTBope»
Brruncnenus ¢ ucmoisr30BaHuEM
75 HOHATHS «MOJISIpHAS KOHIIEHTPAIIUS bubmorexa LOK
.. P P https://m.edsoo.ru/ff0d210c
pacTBOPEHHOTO BEIIECTBA»

76 Pousib pacTBOpOB B IpUpOI€ U KU3ZHU bubnuoreka [IOK
yenoBeka. KpyroBopot Bozbl B mpupoe https://m.edsoo.ru/ff0d210c

77 3arpsi3HeHue NpUpoOAHbIX BoJ. OxpaHa bubnuoreka [IOK
Y OYMCTKA MPUPOIHBIX BOJI. https://m.edsoo.ru/ff0d210c
BrraucieHus ¢ UCIoJIL30BaHIEM

78 rpauKOB paCTBOPUMOCTH ISt Eubmorexa HOK

p . p p https://m.edsoo.ru/ff0d210c
pacué€ToB paCTBOPUMOCTH BEILIECTB
BrraucneHust ¢ UCIIOJIL30BaHUEM
79 MHOHSTHS «MaccoBas JOJIS BelleCcTBa B bubmorexa LIOK
https://m.edsoo.ru/ff0d210c
pacTtBope»
BrruucneHust ¢ UCIOJIBL30BaHUEM
80 HOHITHS «MOJIAPHAs KOHILIEHTPAIH bubmiorexa LOK
. p HeHTpan https://m.edsoo.ru/ff0d210c
PacTBOPEHHOTO BELIECTBA»
Bbubnmunoreka IIOK
81 BrraucneHus ¢ UCIOJIBL30BaHUEM 1

https://m.edsoo.ru/ff0d210c
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rpaMKOB paCTBOPUMOCTH JJIst
pacy€TroB paCTBOPUMOCTH BEILIECTB

. bubnuorexa [JOK
82 O06o01IeHre 1 cucTeMaTH3alus 3HaHU ! httos://m.edsoo.ru/f0d210c
KonTtponeHas padora Ne 3 o teme
83 "Bonopoa. Boxa. PacTBopsr. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d210c
OcHoBanus"
84 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
TPUBHAJIBHBIC HA3BaHUS https://m.edsoo.ru/ff0d210c
85 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
OKCHJIOB https://m.edsoo.ru/ff0d210c
[TonsiTue o ruapoKCUIaAX —
86 OCHOBaHUSX I/IﬂIE)I/ICJIOIiIOJICOJIep)KaHIHX bubmmorera LOK
https://m.edsoo.ru/ff0d210c
KHCIIOTax
87 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
88 Hoxysiene kicaot https://m.edsoo.ru/ff0d210c
. bu6mmoreka [IOK
89 Knacenuiatns ocHoBannii https://m.edsoo.ru/ff0d210c
90 [I[émoun, UX CBOKMCTBA U CITIOCOOBI bubmuoreka [JOK
MOJy4YEeHUS https://m.edsoo.ru/ff0d210c
01 HepactBopuMbie OCHOBaHUS, UX bubnunoreka [JOK
CBOMCTBA U CIIOCOOBI MOTyYEHUS https://m.edsoo.ru/ff0d210c
ITonsitue 06 ampoTepHbIX
92 TUAPOKCUIAX: XUMUYECKUE CBOMCTBA U bubnunoreka [JOK

nojiyueHue. [IpumMeHenre BaxxHeHmumx
OCHOBaHUHN

https://m.edsoo.ru/ff0d210c
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93 Conu: cocraB, KaccupuKanus, bubmuoreka [JOK
TPUBHUAJIbHBIEC HA3BAHUS https://m.edsoo.ru/ff0d210c
94 DOuU3NYeCKre U XMMHUYECKHE CBOMCTBA bub6mmorexa [{OK
conei. [lonyuyenue comnen https://m.edsoo.ru/ff0d210c
95 ['eneTnueckas cBsi3p MEXKY KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/ff0d210c
[IpakTnueckas padota Ne 6. Pemenue
96 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/ff0d210c
COEeIUHEHUIN
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUU: KOJINIECTBA
97 BEIIECTBA, 00hEMA, MACCHI TTO bu6moreka [IOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/ff0d210c
00BEMY, Macce peareHTOB MITH
MIPOJIyKTOB pEaKuu
Boruncnenust Macchbl IpoAyKTa peaKkIuu
10 U3BECTHOW Macce OJJHOTO U3
98 HCXOJHBIX BEIISCTB, B3ATOT'O B BUJIC bu6mmoreka [JOK
pacTBopa, CoJIepHKalero https://m.edsoo.ru/ff0d210c
OTpeeIEHHYIO MACCOBYIO JIOJIIO
PacTBOPEHHOTO BEIIECTBA
KontponbHas padota Ne 4 o reme
99 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/ff0d210c
COEIMHEHUIT
100 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka [IOK
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d210c
101 [TonsTHE O TpyNIIaX CXOIHBIX bubmorexa LIOK

https://m.edsoo.ru/ff0d210c
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9JICMCHTOB

102 DNEeMEeHTBI, KOTOPBIE 00Pa3yIoT bubnmoreka [JOK
amM(OTEpHbIE OKCHJIBI U TUAPOKCHIBI https://m.edsoo.ru/ff0d210c
103 [lepuoauueckuii 3akoH. OTKpbITHE bubnuorexa [JOK
[Iepunoanueckoro 3akoHa https://m.edsoo.ru/ff0d210c
KopoTkonepuoHas u
104 JUIMHHONIEpUOoiHask (POPMBI bubnnorexa [JOK
[Ieprnoanueckoil cCHCTEMBI XUMUYECKUX https://m.edsoo.ru/ff0d210c
anemenToB [[.1. MenieneeBa
bubnuoreka [IOK
105 Heprozet i rpymret https:// m.edso;I ru/ff0d210c
106 OCHOBHBIE CBEJICHUS O CTPOSHUH bubmuorexa [JOK
aTOMOB https://m.edsoo.ru/ff0d210c
bubnuoreka [IOK
107 (CocTaB ATOMHBIX s1ep https:// m.edso;I ru/ff0d210c
108 M30oTonBI Kak pa3HOBUAHOCTH aTOMOB bubnuoreka [JOK
XMMHYECKOTO DIIEMEHTA https://m.edsoo.ru/ff0d210c
bubnuoreka [JOK
109 MICKTPOHEI https:// m.edsoc%.I ru/ff0d210c
bubnuoreka [JOK
110 DUCKTPOHHAT OPOHTAITD https:// m.edsoc%.I ru/ff0d210c
111 DHepreTuyeckue ypoBHU U OyPOBHU bubnunoreka [JOK
aToma; S-, p-, d-opburanu https://m.edsoo.ru/ff0d210c
DNeKTpOHHBIE KOH(UTYpALIUU U
112 BHGKT;OHHO-rpa(bl/lczeciieu(bopMyﬂbI BH6J.IHOTeKa LOK
ATOMOB https://m.edsoo.ru/ff0d210c
113 CtpoeHue 371eKTpOHHBIX 000JI0YeK bubnuoreka [IOK

aTOMOB IEpBBIX 20 XUMUYECKUX

https://m.edsoo.ru/ff0d210c
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anemeHTOB [leproinueckoit cucTeMbl
J.N. Menneneena

3aKOHOMEPHOCTU U3MEHEHUS pajuyca
aTOMOB XMMMUYECKUX 3JIEMEHTOB,

bub6mmorexa [{OK

114 METAJUIMYECKUX U HEMETAJUIMYECKUX https://m.edsoo.ru/ff0d210c
CBOWCTB IO TPYIIIIaM U TIEpHOIaM
3MmeHeHme CBOMCTB COSTMHEHUHN
115 XUMHUYECKUX JJIEMEHTOB B IEpHOJAX U brbmmorexa [OK
https://m.edsoo.ru/ff0d210c
TpyIImax
XapakTepucTuKa XUMHUUYECKOTO
116 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme JI.1. https://m.edsoo.ru/ff0d210c
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa 1
117 [Teproanueckoi cUCTEMbI XUMHUYECKHUX bu6mmoreka [IOK
AJIEMEHTOB ISl PA3BUTHUS HAYKH U https://m.edsoo.ru/ff0d210c
MIPaKTUKU
118 DIIEKTPOOTPUIIATETLHOCTh XUMHUECKUX bubnunoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
119 KoBanenTHas noJsipHas CBS3b httos://m. edsoo.ru/ffod210¢
120 KoBanenTHas HemoJsspHas CBS3b bubmorexa HOK
https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
121 Hormas cBsb https://m.edsoo.ru/ff0d210c
122 ONEKTPOHHBIE U CTPYKTYPHBIE bubnuoreka [IOK
(opMyIbI BElEeCTB https://m.edsoo.ru/ff0d210c
123 Kpucrannuueckue u amop¢Hbie bubnuoreka [IOK
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BCIICCTBA

https://m.edsoo.ru/ff0d210c

THUIBI KPUCTAINIMYECKUX PEILETOK U UX

bubmuoreka [JOK

124 XapaKTEPUCTUKHU https://m.edsoo.ru/ff0d210c
[TpuumHBEI MHOTOOOpa3Hs BEIIECTB,
125 3aBUCHUMOCTE CBOMCTB BEIIECTB OT bubnmorexa LHOK
https://m.edsoo.ru/ff0d210c
COCTaBa U CTPOCHHUS
bubmmoreka [{OK
126 Crenes okucIeHIA https://m.edsoo.ru/ff0d210c
127 OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/ff0d210c
128 XUMUYECKHUE ANEMEHTBl — OKUCIUTENN bubmuorexa [JOK
1 BOCCTAaHOBUTEIN https://m.edsoo.ru/ff0d210c
CocraBiieHHEe ypaBHEHUI
129 OKUCITUTEIHLHO-BOCCTAHOBUTEILHBIX bubmorexa [IOK
. https://m.edsoo.ru/ff0d210c
peaKIyii, METOT AIEKTPOHHOTO Oalanca
Brruucienus mo ypaBHEHUSIM
XUMUYECKON PEaKIUU: KOJINIECTBA
130 BelllecTBa, 00bEMa, MacChl 10 bu6mmoreka [JOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/ff0d210c
00bEMY, Macce peareHTOB WiIu
MPOJAYKTOB PEAKIIHH
Brrunciienus npocreiiieit
131 MOJIEKYISIpHOM (hOpMYJIbI BEIIECTBA O bubnunoreka [JOK
U3BECTHBIM MAaCCOBBIM JOJISIM https://m.edsoo.ru/ff0d210c
AJIEMEHTOB
. bubmuoreka [JOK
132 O06o01eHre 1 cucTeMaTr3amusa 3HaHUHA httos://m. edsoo.ru/ffod210¢
133 KontponsHas padota Ne 5 mo teme bu6mmoreka [JOK
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"CtpoeHue aroma. XuMUYECKas CBS3b"

https://m.edsoo.ru/ff0d210c

. bubmuoreka [JOK
134 P 1
C3CPBHBIM YpOK https://m.edsoo.ru/ff0d210c
. bubnuorexa [JOK
135 P 1
C3CPBHBIM YPOK https://m.edsoo.ru/ff0d210c
136 PesepBHEIi ypok 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME
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9 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTuuyeckue A bp
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
b K
1 CrpoeHue aToMOB 1 nommorexa 11O
https://m.edsoo.ru/00adb59e
[TocnenoBaTenbHOCTh 3aMOJHEHUS bubnuorexa [JOK
2 ANIEKTPOHHBIX OpOUTaNel aTOMOB 1 https://m.edsoo.ru/00adbh59e
MaJIbIX TIEPUOIOB
Oco0eHHOCTH 3aTIOJTHEHUS bubnuorexa [JOK
3 ANIEKTPOHHBIX OpOUTaNel aTOMOB 1 https://m.edsoo.ru/00adbh59e
OOJIBIIINX TTIEPUOJIOB
bu6mmoreka [IOK
4 CrerneHb OKUCIICHUS U BaJICHTHOCTD 1
https://m.edsoo.ru/00adb59e
. bubmuorexa [JOK
5 Buner XuMudeckoii cBsa3u 1 nomorexa L
https://m.edsoo.ru/00adb59e
OOMEHHBIN ¥ TOHOPHO-aKIIEITOPHBIN bu6mmoreka [JOK
5 MEXaHU3M 00pa30BaHUs KOBAJICHTHOM 1 https://m.edsoo.ru/00adb59e
CBSI3U. MEeXMOJIeKYISIpHBIC
B3aUMOJICHCTBUSA
THUIBI KPUCTATIITNYECKUX PEIETOK, bubnnoreka [JOK
7 0COOEHHOCTH CTPOCHUS 1 https://m.edsoo.ru/00adb59e
KPUCTAJUTMYECKUX PEIIETOK
3aBHCHMOCTH CBOMCTB BEIIECTBA OT bu6mmoreka [JOK
8 THUIIA KPUCTAJUINYECKON PEIIETKU U 1 https://m.edsoo.ru/00adb59e
BHUIa XUMUYECKOM CBSA3U
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9 Knaccudukarnus XuMHYECKUX bubmmoreka [JOK
peakuuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adh59e
DHepreTuka XMMHUUYECKUX pPEeaKLUi. bubnuorexa [JOK

10 TennoBoit 3¢ ekt XuMIIecKoit https://m.edsoo.ru/00adb59e
peakiuu

11 3axoH ['ecca u ero cneacTBust bubmmorera [JOK

https://m.edsoo.ru/00adb59e
Boruricnenus no TepMOXUMHYECKOMY bubnnorexa [JOK
YPaBHEHUIO PEAKIIUH: TEMIIOBOTO https://m.edsoo.ru/00adb59e

12 s dexTa XUMHUIECKOH peaKIuu 1o
KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY IpOpearupoBaBILIEro WIH
00pa30BaBIIETOCS BEIECTBA

13 [ToHsiTHE O CKOPOCTU XMMUYECKOI bubmuorexa [JOK
peakuuu. 3aKoH JEHCTBYIOINX Macc https://m.edsoo.ru/00adb59e

14 DOHeprus aktuBauuu. [lonstue o bu6mmoreka [IOK
karanuze. @epmeHThl. UTHrHOUTOPBL https://m.edsoo.ru/00adb59e

15 @DaKTOPBbI, BIUSIONIME HA CKOPOCTh bubnuoreka [JOK
XUMHUYECKON peakiuu https://m.edsoo.ru/00adb59e

16 [ToHsiTHE O XMMUYECKOM PaBHOBECHH, bubmuoreka [JOK
npuniun Jle [larense https://m.edsoo.ru/00adb59e
DaxTOpHI, BIUSIONIME HA COCTOSTHUE bu6mmoreka [JOK
XUMHUYECKOTO PaBHOBECHSI. https://m.edsoo.ru/00adb59e

17 [IporHo3upoBaHre BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX
MIPEBPAICHUH B PA3JIMYHBIX YCIOBUSIX

18 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb59e
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19 BakHbIe OKHCIIUTEIN U bubmuoreka [JOK
BOoccTaHoBUTENM. Ilepmanranar kanus https://m.edsoo.ru/00adh59e
CBoiicTBa IPOCTHIX BEIIECTB — bubnuorexa [JOK
METaJJIOB M HEMETAJIJIOB, KHCIOT B https://m.edsoo.ru/00adb59e
20 CoJieii — B CBETE MPEICTaBICHUI 00
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIusx
[IpaxTnueckas padota Ne 1. Pemenue bubnnorexa [JOK
21 SKCIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edsoo.ru/00adb59e
«OKHUCIUTETHPHO-BOCCTAHOBUTEIIHHBIC
peaKIum
Kontponsnas padota Ne 1 no Teme bubnuoreka [IOK
22 «OCHOBHBIE 3aKOHOMEPHOCTH https://m.edsoo.ru/00adb59e
MPOTEKAHUS] XUMHUECKUX PEaKInii»
93 PactBopenue kak puszuko- bubmuorexa [JOK
XUMHUYECKUU MPOLIECC https://m.edsoo.ru/00adb59e
24 DIEKTPOIUTHI U HEAIEKTPOJIUTHI bubmorexa [TOK
https://m.edsoo.ru/00adb59e
o5 Teopust 37EKTPOTUTUYECKOI bubnuoreka [JOK
IUCCOIMAIINNA https://m.edsoo.ru/00adb59e
26 HNonHoe npousBeieHHe BOIbI. bu6mmoreka [JOK
Boaopoanslit nokazarenb https://m.edsoo.ru/00adb59e
97 DIEKTPOIUTHYECKAs! JUCCOLMAIIUS bubnunoreka [JOK
KHCJIOT, OCHOBAaHHUH U COJICH https://m.edsoo.ru/00adb59e
bu6mmoreka [JOK
28 Peakiiui HOHHOO 06Mena https://m.edsoo.ru/00adb59e
29 CBolicTBa KUCJIOT, OCHOBAHHUH 1 bubnmuoreka [JOK

coJiei B cBeTe MpeCTaBIeHUN 00

https://m.edsoo.ru/00adb59e
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SHCKTpOHHTquCKOﬁ JUucconnuanumn

30 KauecTBeHHBIC PeaKIK HA HOHBI bubmorexa LOK
https://m.edsoo.ru/00adb59e
[Ipaktudeckas padora Ne 2. Pemenue bubnuorexa [JOK
31 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/00adb59e
«INEKTPOIUTUYECKAS TUCCOIIAALIUS
. bubnuorexa [JOK
32 Pnpomis coneit https://m.edsoo.ru/00adb59e
33 HoHHbIe ypaBHEHUS TUIPOTU3A COICH brbmmorexa [OK
https://m.edsoo.ru/00adbh59e
[IpakTueckas padota Ne 3. Pemenue bubnuoreka [IOK
34 JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME https://m.edsoo.ru/00adbh59e
«I'maponus coneny
Brrunciienust Maccel mpoIyKTa bubmuorexa [JOK
peaKuru Mo U3BECTHOM Macce OJTHOTO https://m.edsoo.ru/00adb59e
35 13 UCXOJIHBIX BEIIECTB, B3STOTO B
BHJIE PacTBOPA, COJIEPIKALIETO
OTpeeNEHHYI0 KOHIIEHTPAIIHIO
PacTBOPEHHOTO BeEIlleCTBA
KonTtponsHas padota Ne 2 o reme bubnuoreka [JOK
36 "DJIEKTPOIUTHYECKAS TUCCOITHAITUS. https://m.edsoo.ru/00adb59e
XUMUYECKHE peaklluu B pacTBopax"
bubmuoreka [JOK
37 OO01as XxapakTepucTUKa HEMETAILIIOB httos://m.edsoo.ru/00adb59e
bu6mmoreka [JOK
38 OO1ast XapakTepUCTHUKA TAIOTE€HOB httos://m.edsoo.ru/00adb59e
39 XHMHYECKHE CBOMCTBA IraJOT€HOB. bu6mmoreka [JOK

XHUMHUYECKUE CBOMCTBA XJI0pa

https://m.edsoo.ru/00adb59e
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bubmuoreka [JOK

40 X .C
HIOPOBOAOPOA. TOMAHAR KHEIOTA https://m.edsoo.ru/00adb59%
[Ipaktuyeckas padora Ne 4 o reme bubnuorexa [JOK

41 "[lonydeHune CoJIIHOM KUCIIOTBI, https://m.edsoo.ru/00adb59e
n3y4yeHue e€¢ CBOMCTB"

42 [ToHsTHE O KUCIOPOACOAEPHKAIINX bubnuorexa [JOK
KHMCJIOTaxX XJIOpa U UX COJIAX https://m.edsoo.ru/00adb59e
Beruncnenus mo ypaBHeHHIM bubnnorexa [JOK

43 XUMUYECKUX PEAKIUHI, €CIIN OJIUH UX https://m.edsoo.ru/00adbh59e
peareHTOB J1aH B U30BITKE
Baxneiimme coequHeHns xjiopa 1 UxX bubnuoreka [IOK

44
Hax0’KJIEHUE B IIPUPOJIE https://m.edsoo.ru/00adbh59e

45 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00adb59e
CtpoeHue u CBOMCTBA TPOCTOrO bubmuorexa [JOK

46 BEIIECTBA Cepbl. AJNIOTPOIHbBIE https://m.edsoo.ru/00adb59e
MOIU(DUKAITIN CEPBI

47 CepoBoopo, cTpoeHue, (pusndeckue bubnuorexa [JOK
Y XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK

48 O

HCHABL CEpBL https://m.edsoo.ru/00adb59e

49 CepHucras KUCIOTa U €€ coJin bubmorexa HOK

P ' https://m.edsoo.ru/00adb59e
bubnuoreka [JOK

50 C

CPHAA KHEIOTA 1 €¢ CoH https://m.edsoo.ru/00adb59e

51 [IpoMBILIIIEHHOE MTOJyYEHUE CEPHOU bubnuoreka [IOK
KHCJIOTBI https://m.edsoo.ru/00adb59e

52 HaxoxnaeHue cepbl U €€ coeTMHEHU N bubnuoreka [IOK
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B MpUpojie. XUMUYECKOE 3arpsi3sHEHUE
OKpY’KaroILlEen Cpeibl COCTMHEHUSIMU
cepbl

https://m.edsoo.ru/00adb59e

Beruncnenus Maccbl IpoayKTa
peaKuru Mo U3BECTHOM MACCOBOM

bubmmorexa [{OK
https://m.edsoo.ru/00adb59e

53 (o6bémHoI) orte (%) ero BeIXoaa OT
TEOPETUYECKU BO3MOIKHOTO
Boruncnenus maccoBoit (00bEMHOIN) bubnnorexa [JOK
1oy (%) BbIXOJa MPOYKTa peaKuu https://m.edsoo.ru/00adb59e
o4 10 U3BECTHOU Macce (00bEMY)
HCXOJHOTO BEMIECTBA M MPOTyKTa
peaxin
55 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VA - rpynmsl https://m.edsoo.ru/00adb59e
56 A3OT, pacpoCTpaHEHUE B MPUPO/IE, bubmuorexa [JOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adb59e
57 AMMuak, ero pusudeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adb59e
bu6mmoreka [JOK
>8 Coatu aMMOHIA https://m.edsoo.ru/00adb59e
[IpakTuueckast padota Ne 5 o Teme bubnuoreka [JOK
59 "IToryyeHne aMMHaKa, U3y4eHHEe ero https://m.edsoo.ru/00adb59e
CBOMCTB"
bubnnoreka [JOK
00 Oxenppt asora (1, 11, 111, 1V, V) https://m.edsocl)l.ru/OOadb59e
61 A3zoTucTas KucioTa. A30THas bubmuoreka [JOK
KHCJIOTa https://m.edsoo.ru/00adb59e
62 [IpomblilIIeHHOE OTyYEeHUE a30THOM bubnunoreka [JOK
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KHCJIOThI

https://m.edsoo.ru/00adb59e

Hutpatel u HUTpUTHL. XUMUYECKOE

bubmuoreka [JOK

63 3arps3HEHNE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/00adb59e
COEIMHEHUSIMU a30Ta

64 docdop, autoTponHBIS bubmmoreka [JOK
Moauukauu pocdopa https://m.edsoo.ru/00adb59e

65 Oxkcunpt pocdopa (11, V) u bubnuoreka [JOK
dhocdhopnas kucimora https://m.edsoo.ru/00adb59e
[ToHATHE O MUHEPAIBHBIX bubnnorexa [JOK
yA0OpeHUsIX. 3arpsi3HeHNE https://m.edsoo.ru/00adb59e

06 TIPUPOIHBIX BOJIOEMOB COCTMHEHUSIMHU
azorta u ocdopa

67 Yraepona, ero aluioTpOIHbIE bubnuorexa [JOK
MO (UKAITIN U CBOMCTBA https://m.edsoo.ru/00adb59e
Oxkcunpl yriaepoja, ux pusndeckue u bubmuorexa [JOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adb59e

08 DKOJIOTHYECKHE TIPOOJIEMBI,
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
[IpakTrueckue pabotsl Ne 6 1o Teme bubnuorexa [JOK

69 "[lonyuenue oxcuaa yriepoaa (I1V) u https://m.edsoo.ru/00adb59e
W3Yy4YEHUE ero CBOUCTB"

N bubnuoreka [JOK

70 YTOMbHAA KNCTOTA i €€ cOn https://m.edsoo.ru/00adb59e
[TepBoHauanbHBIC MOHATHS 00 bubnnoreka [JOK

71 OpPraHMYECKHUX BELIECTBAX KaK O https://m.edsoo.ru/00adb59e
COEIMHEHUSX yIJIepoa

79 IIpupoaHbIle HCTOUHUKHU bubnuoreka [IOK

YTJIEBOJOPOJIOB U UX POJIb B OBITY U

https://m.edsoo.ru/00adb59e
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MMPOMBIINIJICHHOCTH

[TonsiTHe 0 OHOJIOrUYECKH BAXKHBIX

bubmuoreka [JOK

73 OpPraHWYECKUX BEUIECTBAX — XKUPAX, https://m.edsoo.ru/00adb59e
Oenkax W yriieBoaax
74 Kpemnnid, ero pusnyeckue u bubnuorexa [JOK
XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00adb59e
75 Oxkcun kpemuus (1V), kpemHueBas bubnuoreka [JOK
KHCJIOTA, CHITUKATEI https://m.edsoo.ru/00adb59¢
bubmmoreka [{OK
76 bop. boprast kicrota https://m.edsoo.ru/00adb59e
[IpakTnueckas paborta Ne7. Pemienue bubnuoreka [IOK
77 SKCIEPUMEHTAIBHBIX 337a4 110 TEME https://m.edsoo.ru/00adb59e
«BaxHenme HeMeTalIbl U UX
COEJIMHEHUS
Brruucnenust maccobl (00bEMa; H.Y.) bubmuorexa [JOK
MPOJYKTa PEAKIMU M0 JAHHOW Macce https://m.edsoo.ru/00adb59e
78 (00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKalIero OnpeneaEHHyI0
MacCOBYIO JIOJIFO IPUMeECeit
KonTtponpHas padota Ne 3 o reme bubmuoreka [JOK
79 «Baxueimme HeMeTauIbl U UX https://m.edsoo.ru/00adb59e
COCTUHEHUS.
OO01as XxapakTepuCTUKa XUMUYECKHX bubnunoreka [JOK
3JIEMEHTOB — METaJJIOB Ha https://m.edsoo.ru/00adb59e
80 OCHOBaHUU uX nosoxenus B [ICXD
.. MenpaeneeBa
81 Mertannst A- u b-rpynn bubmmorexa [JOK

https://m.edsoo.ru/00adb59e
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Meranmnnueckast CBSI3b U
MeTaJUTMYeCcKasi KpUCTaInuecKast

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

82 peméTka. 3aBUCHMOCTD (PU3NIECKUX
CBOWCTB METAJUIOB OT CTPOCHHUS
KpUCTAJIIIOB

83 OO0mme XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
METaJIOB https://m.edsoo.ru/00adb59e

84 OO6mme crnocoObl MOTyYCHUS bubnuoreka [JOK
MeTaioB, Metautyprusi. CruiaBbl https://m.edsoo.ru/00adh59e
DIIEKTPOJIN3 PACIIJIABOB U PACTBOPOB bubnuorexa [JOK

85 COJIeH KaK OJINH U3 CIIOCOO0B https://m.edsoo.ru/00adb59e
MOJTy4eHUST METaJIOB
Beruncnenus mo ypaBHeHHSIM bubnuoreka [IOK

86 AJIEKTPOJIN3a PACIUIABOB U PACTBOPOB https://m.edsoo.ru/00adb59e
BEIIECTB

87 [TonsaTHE O KOPPO3UU METAILIOB bubmorera [IOK

https://m.edsoo.ru/00adb59e

Brruncnenus coctaBa cMecei ¢ bu6mmoreka [JOK

88 HCIIOJIb30BAHUEM PEIICHUS CHCTEM https://m.edsoo.ru/00adb59e
ypaBHEHUH

89 Paznuunble TUIIBI BEIYUCICHUM 110 bu6mmoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/00adb59e

90 Meramibl A-rpynn. Hlenounsie bubmuoreka [JOK
METaJUIbI https://m.edsoo.ru/00adb59e

o1 Haxoxnenue B npupone. ColicTBa bubnuoreka [IOK
LIEJTOYHBIX METAJIOB https://m.edsoo.ru/00adb59e

92 OKcHbl ¥ THAPOKCU/IBI HATPUSA U bubnunoreka [JOK

Kajausa

https://m.edsoo.ru/00adb59e
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bubmuoreka [JOK

93 [lenowroseMenEHEIE METaIIE https://m.edsoo.ru/00adb59e
94 Bakneiine coeITMHEHUS KaJbIIKS, bu6mmoreka [{OK
CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adh59e
95 JKEcTKOoCTh BOJBI M CITOCOOBI €& bu6mmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/00adb59e
[IpaxTnueckas padota Ne § o Teme bubnuorexa [JOK
96 "YKEcTKOCTEH BOABI M METOIEI €€ https://m.edsoo.ru/00adb59e
ycTpaHeHHs"
. bubnuorexa [JOK
7
o AdtroMHHi https://m.edsoo.ru/00adb59e
98 AmpoTepHbIe cBONCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA ATTFOMUHUS https://m.edsoo.ru/00adb59e
99 OO6mrast XxapakTepucTuka MeTaiioB b- bubmuorexa [JOK
rpym (MoOGOYHBIX MOATPYIIM) https://m.edsoo.ru/00adb59e
100 [TepBoHayanbHbBIE TPEACTABICHUS O bubmuorexa [JOK
KOMIUIEKCHBIX CO€IUHEHUIX https://m.edsoo.ru/00adb59e
bu6mmoreka [JOK
101 M 0
CAb 1 Cepedpo https://m.edsoo.ru/00adb59e
[IpencraBneHuss 06 aMMHAYHBIX bu6mmoreka [JOK
102
KOMILIEKCcax cepedpa u Meau https://m.edsoo.ru/00adb59e
bubmuoreka [JOK
103
Hurx https://m.edsoo.ru/00adb59e
104 AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA [IUHKA https://m.edsoo.ru/00adb59e
bu6mmoreka [JOK
105 XK
eeso https://m.edsoo.ru/00adb59e
106 Oxkcupl, THAPOKCUIBI U COJIM JKETIe3a bu6mmoreka [JOK
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(11 u xene3a (1)

https://m.edsoo.ru/00adb59e

107 UyryH u cTajip — CIUIaBbI JKeJle3a Bubmmorexa LIOK
https://m.edsoo.ru/00adb59e

[Ipaktuyeckas padora Ne 9. Pemenue bubnuorexa [JOK

108 SKCIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edsoo.ru/00adb59e
«BaxHenume MeTaJlIbl U UX
COCTMHECHUS
Brerauciienust coctaBa cMecei ¢ bubmmoreka [{OK

109 WCTIOJIb30BAHUEM PEIICHHS CHCTEM https://m.edsoo.ru/00adb59e
YpaBHEHUU

110 PaznuuHble TUTIBI BBIYUCIEHUN 11O bubnuorexa [JOK
YpPaBHEHUSAM XUMUYECKUX PEAKIUN https://m.edsoo.ru/00adb59e
KonTtponsHas pabota Ne 4 o Teme bubnuoreka [IOK

111 «Baxuenme MeTamIbl ¥ UX https://m.edsoo.ru/00adb59e
COEIMHEHUS
beszonacHoe ucoabp30BaHNE BEIECTB bu6mmoreka [IOK

112 .
U XUMHYECKUX peaKkiuil B ObITY https://m.edsoo.ru/00adb59e

113 HoBsie MmaTepuaibl U TEXHOJIOTUH. bubnuorexa [JOK
[TpuHIUIIBI «3€TEHON XUMUMY https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK

114 XUMIt1 H 310pOBbe https://m.edsoo.ru/00adb59e
XUMHYECKOE 3arpsi3HEHNUE bubnunoreka [JOK

115 OKpYXarollen Cpebl. I—EOH}ITI/IG 0 https://m.edsoo.ru/00adb59e
MpeeabHO JOMYCTUMON
koHuenTpanuu Bemiects (I11K)
DKOJOTHYECKHE MPOOIEMEI, bubnuoreka [JOK

116 CBSI3aHHBIC C COEAUHECHUSAMUA https://m.edsoo.ru/00adb59e

yriepoaa, a30Ta, Cepbl, TSHKEIBIX
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MeTaJuIoB.Posih XUMHUH B pelicHUN
HKOJIOTUYECKUX MPOOIIeM

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK
https://m.edsoo.ru/00adb59e

117 XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B H3MEHEHUH bubnuoreka [JOK
118 CBOMCTB XMMHYECKHX DJIEMEHTOB U UX https://m.edsoo.ru/00adb59e
COCIMHEHUH B TIEPHOJIaX U TPYITax
CrpoeHue BelecTBa B TBEPIOM, bubnuorexa [JOK
119 YKUJIKOM U Ta3000pa3HOM COCTOSTHUH. https://m.edsoo.ru/00adb59e
Buaer xuMHudeckoil cBsI3H
120 Knaccudukanus xumMmuaeckux bubnuorexa [JOK
peakuyii o pa3IMYHbIM NpU3HAKAM https://m.edsoo.ru/00adb59e
[Iporno3upoBaHue BO3MOKHOCTH bubmuorexa [JOK
MPOTEKAHUS] XUMUYECKHUX https://m.edsoo.ru/00adb59e
121 MpeBpaIieHuii B paszqH}:Ix YCIIOBHSIX
Ha OCHOBE TPEJICTABIICHU
XUMUYCCKON KHHETHKHU U
TEPMOJMHAMUKH.
122 XUMHUYECKUE PEAKIIMU B pacTBOPAX. bubmuoreka [JOK
I'uaponus coneit https://m.edsoo.ru/00adb59e
CBolicTBa KHCJIOT, OCHOBAHUH U bubmuoreka [JOK
123 coJiell B CBETe MpeACTaBIeHUN 00 https://m.edsoo.ru/00adb59e
ANEKTPOJUTUUYECKON JUCCOLMAIIIT
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
124
peakuuu. JNEeKTPOJIN3. https://m.edsoo.ru/00adb59e
125 [IpakTuueckas padora Ne 10. bu6mmoreka [JOK
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Pemenne OKCIICPUMCHTAJILHBIX 3a1a4
o TemMe «XUMHUYECKHUE PCaKnum»

https://m.edsoo.ru/00adb59e

[Ipaktuyeckas padora Ne 11.
Perrenne skcriepuMeHTaBHBIX 3a/1a4

bu6mmoreka [{OK
https://m.edsoo.ru/00adb59e

126 I10 TCMC ((MeTaJIJII)I, HEMCTAJJIbI U UX 1 1
COEIVHEHUD

127 PesepaHbIii ypok 1 fﬁffﬁ?fii? r(3/I§Oadb59e
128 PesepaHbIii ypok 1 Et?;fsﬂ/P/I;Tee;sz? r(jlléOadb59e
129 PesepBHbIii ypok 1 Et?;fsn/P/I;Tee;{;g r(Lj/IéOadb59e
130 | Pesepmusii ypox 1 e s 00556
131 | Pesepmusii ypox 1 e o 00556
132 PeseprHbIii ypok 1 Et?[iﬂll;lr(::ciig r(jlléOadb59e
133 PeseprHbIii ypok 1 ft?[iﬂll;I;T::i(szg rOu/IéOadb59e
134 PesepBHblil ypok 1 Et?[inlpllr?::i(si)g r(j/ISOadb59e
135 PesepBHblil ypok 1 Et?iﬂ/y/lr%f;;f r?/léo:adbwe
136 PesepBHBbIit ypok 1 E;Igmee;;gﬁ/%oadbsge

OBILEE KOJMYECTBO YACOB I10 136 1

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 ITo teme: «IlepBoHaYanbHBIE XUMUYECKUE OHATHUS
pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: aToM, MOJICKYIa,
XAMHYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHas U
MOJICKYJISIpHAsE Macca, KOJHMYECTBO BEMIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBas J0JiI XUMHUYECKOTO DJIEMEHTAa B COSAMHEHUH, MOJISIPHBIA 00BEM,
XHUMHYECKAs PEaKIus, KIACCH(PHUKAIUSA PEaKIUil: PEaKIH COCIMHCHUS,
peaKkuu Pa3lIoKCHUs, pPEaklUW 3aMelICHUs, peakluu oOMeHa, JK30- H
SHIOTEPMHUUYECKHE PEAKIUH, TerioBoi dS(dexT peakuuu, pacTBop,
MaccoBas JIOJISI BellecTBa (MPOIEHTHAs KOHIICHTPAIIHsI) B pacTBOPe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYCCKHX IOHATHH U
' MPUMEHSTH 3TU MOHATHS IIPU OMMCAHUH BEUIECTB U UX MPEBpallleHU i
13 HCIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISl COCTaBJIEHUs (DOPMYIT BEILIECTB
' U YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUs, 3aKOHa ABOTaApO
1.5 OTIPEJIEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PUIMPOBATh XUMHUYECKHE peakuuu (10 YHCIy U  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XUMHUYECKOro »JleMeHTa 1o Qopmye
' COEMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh €CTECTBEHHOHAyYHbIE METOJbl IO3HAHUS — HAOIIOJCHHE,
' H3MepeHue, MOJeIMPOBAHNE, IKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTaHUIECKUX BELIECTBY
91 pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHATHUN: OKCH, KHCIIOTAa,
' OCHOBAHHE, COJIb
59 OTIpENeNATh TMPUHAAJECKHOCTh BEIIECTB K OMpPENeI€HHOMY KIaccy
' COEIMHEHUH 10 GopMyIIam
2.3 KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA
94 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHMHYECKHE CBOICTBA BEIIECTB

PAa3JIMIHBIX KIIACCOB, MOATBEPKAAA ONMHUCAHHUC IMPUMCPAMHU MOJICKYJISAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUsS XMMHYECKUX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIOBUAX

2.6

CJIEZIOBATh MPABUJIAM IIOJIb30BAHMS XUMUYECKOH MOCYI0N U JTa00paTOpPHBIM
o0opynoBaHuEeM, a Takke IpaBwiaM oOOpalleHus C BEUIECTBAMHU B
COOTBETCTBUM C HUHCTPYKUUSMU 110 BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BogopoJa M KHMCIOPOZA), HMPUIOTOBIEHUIO PACTBOPOB C OIPEAEIEHHOI
MAacCOBOW JOJIEH pPaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XMMHMUYECKHUE HKCIEPUMEHTHINIO pPACIO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIBIO MH/AUKATOPOB (JaKkMyc, peHon(Tanent, METHIOPAHK U

Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKINu

[To teme: «llepronnuecknii 3akoH u lleproanyeckas cucteMa XUMHUYECKUX
snementoB J[. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX MOHITHI: sApo aroma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTailb, pauyc aToMa, XUuMUYecKas
CBSI3b, HOJISIpHAs u HEToJIsIpHast KOBAJICHTHasI CBS3b,
JIEKTPOOTPUIIATEIBHOCTh, MOHHAS CBfA3b, MOH, KATHOH, AaHUOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHUEC SJICMECHTHI

3.3

ONHCBIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leproanueckoit
CHCTEMBbl ~XMMHUYECKHX JJICMEHTOB: pa3inyarh TOHATHS  «TJIaBHAs
noarpymnma (Arpynmna)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpbiBaTh  cmbici  [lepuomamueckoro 3akona J[.M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE IEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX I0JIoKeHusI B [lepuoaunaeckoit cucreme

3.5

COOTHOCHTB O6OSH&‘ICHHH, KOTOPBLIC UMCIOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
CUCTEMAa XHUMHYCCKHUX JJICMCHTOB I[I/I MengeneeBa» € YHUCIOBBIMH
XapPaKTCPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHYCCKHUX 3JICMCHTOB (COCTaB n
3apsaa  dapa, o6mee YUCJIO  JJICKTPOHOBH  pacCHpCACICHUC HX II0
QJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

ONpCACIIAATb  BUJ XHUMHYECKOM  CBS3U (KOB&J’ICHTH al u I/IOHHa}I)B
HCOPraHUYCCKUX COCIUHCHUAX

9 KIIACC




Kox
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30B3HI/Iﬂ

IIo Teme: «BCH_ICCTBO U XUMHYCCKas pCakusi»

1.1

pacKpbhIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX TIOHSTHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, IIMEKTPOJIUTHUYECKAS TUCCOLMALINS, PEAKIITT
MOHHOTO OOMEHA, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIC U
HEeoOpaTHMbBIE PEAKIMH, OKHCIUTEIHPHOBOCCTAHOBUTEIBHBIC  PEAKIUH,
OKUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJICHUE, AJUIOTPOIIHUS,
aM(}oTepHOCTh, XUMUYECKAsI CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKas ),
KpUCTAJUTMYECKasi PeméTka, CIuIaBbl, CKOPOCTh XUMUUYECKOU peaKkiuu

1.2

WIUTIOCTPUPOBATEL  B3aMMOCBA3b OCHOBHBIX XMMHYCCKUX MMOHATHHA W
MNPUMCHATH O3TU TOHATUA MPHU OITMCAaHNUU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITb  YPAaBHEHUS  D3JIEKTPOJIUTHYECKON AMCCOLMUAIMM  KUCIOT,
LIEJI0YEH U COJIEH, TOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIM MOHHOIO
oOMeHa

1.4

pacKpbhIBaTh  CYIIHOCTh  OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIHil
MOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHii

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKINU

Ilo Temam: «Hemertamiel W UX CcOeOWMHEHUs» U «MeTamibl W UX
COEIMHEHU S

2.1

XapaKTEepH30BaTh (OMUCHIBATH) OOIME M CHCIU(PUUIECCKHE XUMUYECKUE
CBOWMCTBA TMPOCTHIX W CJOXKHBIX BEIIECTB, TOATBEPXKIAsl OIHCAHHE
MpUMEpPaMH MOJICKYJSIPHBIX W HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKIUii

2.2

COCTABJIAATb YpaBHCHUA pCaKHHﬁ, MNOATBCPKAAOIINUX CYIIECTBOBAHHE
T€HETHYECKOM CBA3U MCXKAY BEIICCTBAMU Pa3JIMYHBIX KIACCOB

2.3

IIPpOrHO3HUpPOBATb CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAaHUA XHUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3IMUYHBIX
YCIOBHUAX

2.4

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOH MOCYI0N U J1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakXKe IMpaBWiaM OOpalleHus C BEUICCTBAMH B
COOTBETCTBUU C HHCTPYKIUSMH 1O  BBITIOJIHEHUIO  J1a0OPAaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJIYYCHHIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaKa M yriaeKucioro rasa)

2.5

MIPOBOJIUTH PEAKIMH, MOATBEPXKIAtOIINEe KaUeCTBEHHbIM COCTAaB Pa3IUUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MyTEM XJIOpUA-, OpOMUA, HOIUL,
kapOoHat, ¢ocdar, cunMkar, cyabpar, THIPOKCHAUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YyYEHHBIX METaNIOB, HPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XuMHSA U OKpYXKaroIlas Cpeiar»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSITHIM: HI[K BCIICCTBA,




KOPpO3Hs METAIIJIOB

3.2

MPUMEHSATH OCHOBHBIE ONIEPAI[H MBICIUTEILHON JEATEIFHOCTH — aHAJN3 U
CUHTE3, CpaBHEHUE, 0000IICHHEe, CUCTEMATH3AIINIO, BBISBICHUE MPUIHMHHO -
CIICZICTBEHHBIX CBSI3€H — JUIS M3YYEHHUS CBOWMCTB BEUIECTB U XMMHUYECKHX
peaknmii; ecTeCTBEHHOHAy4YHBIE METOJbl TMO3HAaHWUS — HaOJIIo/eHue,
U3MEpEHHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIICHHBIN )




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kona
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Ponp XMMuM B KU3HU 4YelOBEeKa. XUMHUS B CUCTEME HayK. Tema u
BemiecTBa. Ou3nyeckre CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsgarue o METOJaX IIO3HAHUA B XHMMHH. YucTteie BeieCTBa W CMCCH. Croco0sbl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJEKYJIbl. XUMHUECKHE 371eMEHTbl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cioxHbBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX D3JEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BemecTB. OTHOcHUTEnbHass aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KomnnuecTBo BeniectBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA, MAacChl U
YuCcia CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel 1o QopMynaM XHUMHUYECKUX
COEeIUHEHNN

1.6

DU3NYECKNE U XUMHUYECKHUE SBJICHUS. XUMHUYECKAsl peakius U €€ MpU3HaKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kitaccudukanus XuMruaecKux
peakiuii (CoeTuHEHUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOM, C MpaBUIaMH
paboThl B JabopaTopuu U NMpuéMaMu oOpalieHus ¢ J1adopaTOpHbIM 000PYyAOBaHUEM,
W3yueHHE W ONHcaHue (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHHMYECKHX BEIIECTB,
HaOmroieHue (u3ndeckux (ITUIaBJICHHE BOCKA, TasHHE JIbJa, pACTHpPaHHE caxapa B
CTYNIKE, KUIICHHE ¥ KOHJICHCAllUs BOJABI) W XHMHYECKHX (TOpEHHE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHUCIIOTOH) SIBJICHUH,
HAOJIOJIGHUE H  ONHMCAHUE TMPHU3HAKOB MPOTCKAHHMS XMMHUYCCKHX  PEaKIHid
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHIOM Oapwus,
pasnoxxkenue tuapokcuna menu(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHE XKele3a C
pactBopom comu meau(ll), mzyuenue cmocoboB pasneneHus cMmecedt (C MOMOIIBIO
Maruura,  (QWIbTPOBAaHWE,  BBIIAPUBAHWE, JUCTHUIALHUSA,  Xpomarorpadus),
MPOBEJICHUE OYHMCTKH TOBAPEHHON COJHM, HAOMIOJEHHE M OMHUCAaHHE pPe3yJIbTaTOB
MPOBEJICHUSI OTbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE
Moenei MOJIeKy (IapoCTeP>KHEBBIX)

Baxwueiiune MNpEACTAaBUTCIIN HCOPTIraHUYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocTaB Bo3ayxa. Kucinopoa — ajeMeHT U IpOCTOE BEILECTBO.
Haxosxnenue xucinopo/ia B Ipupoje, pusnueckue 1 XMMUYeCKUe CBOMCTBA (peakiiu
ropenusi). Oxcunsl. Ilpumenenne kucnopona. CriocoObl MOMY4YEHHUS KUCIOPOAA B
nabopaTopu M TpoMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupojae. O30H —




AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t 3((eKT XUMHUUECKON peakiuy, TEPMOXMMUYECKHE YpaBHEHUS, DK30- U
SHAOTEPMHUUECKUE peakuuu. TOIIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/1yXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHEe 030HOBOTO CIIOS

2.3

Bomopox — sneMeHT M mpocToe BemiecTBO. HaxokIeHue BOIOpoIa B TPHPOJE,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI MMOJIy4YCHUA. KucmoTer n
coim

24

MonsipHblii 006EM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelienHsle u
HEHACBHIICHHBIE PacTBOPHI. PacTBOpUMOCTH BemecTs B BoJe. MaccoBass 1oJist
BEIIIECTBA B pacTBOpe. XUMHUYECKHE cBOoWcTBa Bojbl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJIE M B JKU3HM ueroBeka. KpyroBopor Bojabl B mpupoje. 3arpsizHEHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neoprannyeckux coeauHeHuit. Oxcunpl. Knaccuduxaims oxcuaos:
coyieoOpa3ymomnire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEepHbIE) U HeCoIe00pa3yroIIre.
Homenknarypa okcuoB. @u3ndeckue 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lonydyenue
OKCHUJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE U XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosnydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukarmust kucnor. Homenknmatypa kucior. Pusmyeckue u
XUMHWYECKHE CBOMCTBAa KUCIOT. Psgn axktuBHoctH MeTaiwioB H.H. bBekerosa.
[Tonydenue KUCIoT

2.9

Comu. Homenknatypa coJieid. @Du3MYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enernueckas cBI3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COCI[PIHCHHFI

211

XUMHUYECKUH JKCIIEPUMEHT: Ka4eCTBEHHOE OIpPEICICHUE COJCPKAHUS KUCIOpPOJa B
BO3/yXe, MOJy4eHHe, cOOMpaHue, pacro3HaBaHWE M U3yYCHHE CBOWMCTB KUCIIOPOJA,
HaOJII0/ICHUE B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHUS U
MpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHIOB M OIHCAHUE
WX CBOWCTB, MOJIydCHHE, COOMpaHKE, PACIIO3HABAHNE U M3y4YCHUE CBOWCTB BOAOPOA
(ropenue), B3ammojelicTBue Bojgopona ¢ okcuaoMm  meau(ll)  (Bo3amokHO
WCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIOACHNE 00pa3IOB BEIIECTB KOIMYecTBOM 1
MOJIb, HCCJICJJOBAHUE OCOOCHHOCTEH DPACTBOPECHHUsS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTHIO, TPUTOTOBJIICHHE PACTBOPOB C OMpPENeIEHHONM MaccoBOHM JoJeit
pacTBOPEHHOTO BEIIECTBAa, B3aWMOJEWUCTBHME BOJBl C MeTallaMH (HATpHEM U
KanpIiueM) (BO3MOXHO HCIIOJIb30BaHHE BUJICOMATEPHUATIOB), ONpEAeTICHIE PAaCTBOPOB
KHCIIOT H IIeJOoYel ¢ TMOMOIIBI0 HWHIMKATOPOB, HCCIEIOBAHUE OOpasIoB
HEOPraHMYECKUX BEIEeCTB PA3IMYHBIX KJIACCOB, HAOIIOJCHHWE W3MEHEHHUS OKPACKH
WHIMKATOPOB B PAacTBOpPAxX KHUCIOT M IIeNOoYed, M3yuyeHUE B3aUMOACUCTBUS OKCHIA
memu(ll) ¢ pacTBOopoM CepHOW KHUCIOTBI, KHUCIOT C METaUIaMH, pEeaKIui
HEWUTpanu3alluy, TMOJyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO




MeTajla JIPYyruM M3 pacTBOpPa COJM, PELIECHUE DKCIIEPMMCHTAIBHBIX 3a7a4 II0 TEME
«BaxHenmue Kiaccbl HEOPraHM4ECKUX COCIUHEHUN

IIepnoanueckuit 3akoH u [lepuoanueckas cucreMa XMUMU4ECKUX diemeHToB [1.1.
MemnneneeBa. CtpoeHue aToMoOB. XuMH4ueckasi CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIE PEAKIIUN

3.1

[lepBble MOMBITKM KIacCH(PUKAIMH XHUMHYECKHX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX D3JEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMEIbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0Opa3yloT aM(pOTEepHBIE OKCUIBl H
TUAPOKCHUJIBI

3.2

Ilepnognueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB J[.H.
MenneneeBa. KopotkomepuoaHass u anuHHOTNIeproaHas ¢opmel [lepuoaudeckoit
cucteMbl xummyeckux onemeHtoB J.M. MenneneeBa. Ilepuoael u  rpynimsl.
@uU3NYECKUI CMBICII NOPAIKOBOIO HOMEpPa, HOMEPOB IIEPUO/IA U IPYIIIIBI JIEMEHTA

3.3

Crpoenne artomoB. CocraB aToMHbIX sjaep. W3oromsl. Onekrtponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04YEK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cuctemMbl [[.MI. MenneneeBa. XapakTepuCTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJioxxenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUS pa)myca aTOMOB XUMHUYCCKUX JJIEMEHTOB,
MCTAINIMYCCKUX WU HEMCTAIININYCCKUX CBOI>'ICTB 110 rpynnaM 158 HepnonaM. 3HaquHe
[Tepuoanueckoro 3akoHa U Ilepuoauyeckoil CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BuTHUs Hayku U ipakTuku. .M. MenaeneeB — yu€HbI U rpaXkJaHUH

3.5

Xumuyeckass  cBsi3b.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenbp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydyeHHEe 00pa3lioB BEIECTB METANIOB U HEMETAaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHA
(ropenue, peakliuy pa3iokKeHUs, COSAUHEHN)

9 KJIACC

Kox
1

IIpoBepsieMbIii 3JI€MEHT COAECPKAHUS

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. llepuoamyeckass cucremMa XumMuU4yecKux dneMeHToB J[.H.
MenpgeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX JJIEMEHTOB IEPBBIX TPEX NEPUOIOB, Kajvsl, KAJIbLUA U UX COCIUHEHUN B
COOTBETCTBUHU C IOJIO)KEHHEM JJIEMEHTOB B Ilepuoauueckoil cuctemMe U CTPOCHUEM
MX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BUAbl XUMHUYECKON CBSI3H. THIIBI KPpUCTATNINYCCKUX peIJ_IéTOK,




3aBUCHMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PpEIETKM M BHJIA
XUMUYecKoi cBs3u. Knaccupukamus M HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAJIbHAS). XUMUYECKUE CBONMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KjaccaM  HEOPraHWYECKUX COCIUHEHHUM, TIEHEeTHYeCKas  CBs3b
HEOPraHMYECKHUX BEIECTB

1.3

Knaccupukamuss XMMHYECKHX PEAKIHUW 0 Pa3IMYHBIM MpU3HAKaM ([0 YHCITYy U
COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHeHHIO
CTETICHEH OKHCJICHUS XHMHUYECKHUX D3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
KaTajau3aTopa). JK30- U IHIOTEPMUYECKHE PEAKLUU, TEPMOXUMHUYECKHUE ypaBHEHUSI.
[ToHATHE O CKOPOCTH XUMHUYECKON pEAKIUN

1.4

[lonsitTne 00 oOpaTMMBIX M HEOOpPaTUMBIX XHMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX W TE€TepOreHHBIX peakuusx. [loHsTHE O XMMHMUYECKOM pPaBHOBECHHU.
@akTophl, BIUSIOLUIME HA CKOPOCTh XMMMUYECKON peakuMu U TOJIOKEHHUE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE p€aKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHUCIIUTEILHO-
BOCCTAHOBUTEIIBHOM  pPEAKIUH. CocraBieHrue  ypaBHEHHH  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJbHBIX PEAKIUi C UCMOIb30BAaHUEM METO/A 3JIEKTPOHHOTrO OanaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTBI W HEDJIEKTPOJIMTHI.
KatnoHnpl, annoHel. MexaHu3M JIUCCOLMAIIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xumudeckor cBsi3u. Crenenp auccommanuu. CUIbHBIE W CIA0bIe AJICKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. Y CIIOBHS MMPOTEKAHUS PEAKIIM HOHHOTO OOMEHa, MOJTHBIC
U COKpalIEHHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH
B CBETC TMPEICTABICHUNA 00 DSIEKTPOJMTHUECKOW aucconmanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsAITHE O THAPOIU3E COoJieH

1.7

XUMHUYECKUH SKCIICPUMECHT. O3HAKOMIICHHUE C MOJACIIIMU KPHUCTATINIMYCCKHUX pCH_IéTOK
HCOPraHM4CCKUX BEIICCTB — MCTAJIJIOB U HEMETAJIJIOB (Fpa(bI/ITa u aJ'IMaSa), CJIOKHBIX
BCIIICCTB (XJ'IOpI/II[a HanI/IH); HCCIICA0BAHHUE 3aBUCHUMOCTH CKOPOCTH XUMHWYECKOH
pEaKkiuu oT BOSHCﬁCTBHH Pa3INIHbIX (baKTOPOB; HCCICA0BAHUE DJICKTPOIIPOBOAHOCTHU
PacTBOPOB BCHIECTB, IMpoHecca JUCCOIAMN KHUCIIOT, IIeI04YeH U CoJIeH (BOSMO)KHO
HCIIOJIB30BAHHC BI/II[COMaTepI/IaJ'IOB); IMPOBCACHUE OIIBITOB, HIJIIOCTPHPYIOIIUX
IIpU3HAKU IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTO 0OMeHa (o6pa30BaHHe OcCaaKa, BbIACICHHC
rasa, O6p2130BaHI/IC BOI[BI); OIIBITOB, WJUIIOCTPUPYIOIIUX IMPUMEPBI OKHCIHUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€aKuun pPasIoKCHUA, COG,Z[I/IHCHI/IH);
PacCiio3HaBaHUC HCOPIraHMYCCKUX BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX pCaKHI/Iﬁ Ha
HOHBI; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6ma51 XapaKTCpUCTHUKa T'aJIOTCHOB. Oco0eHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/Ie nu (1)1/13qu01<1/16 CBOICTBaA IMPOCTBIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBa Ha ImpumMepe XJjopa (BBaHMOﬂeﬁCTBHC C
MeTallilaMH, HEMCTaJlJIaMH, H_IeJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. ConsHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. I[eﬁCTBHC XJIoOpa U XJIOpOoBOAOPOda
Ha OpraHu3M 4YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CtpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJJIOTPONHBIE MOAU(UKAIIMY KHUCIOPOJa U CEpBI.
Xumuueckue cBoiicTBa cepbl. CepoBOOPO, CTpoeHHUE, (PU3MUECKHE U XUMUYECKUE
CBOICTBA. OKCI/II[LI CCPBbI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHa;{ KHCJIOTa,
¢bu3nveckue U XUMUYECKHe CBOMCTBA (OOIIME KaK MPEICTaBUTENs Kilacca KUCIOT U
CHCIII/I(i)I/I‘-IGCKI/IG). XUMHUYeCKHe peakuuy, JeKamnue B OCHOBC IIPOMBIINIJIICHHOIO
cnocoba moiy4deHusi cepHoil KucioTel. [lpumenennme. Comm CepHOl KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. Haxoxaenuwe cepbl m €€ coeqUHEHUN B
npupoae. XUMHUECKOE 3arpsA3HEHHUE OKpYXKAIOLIEH Cpeabl COCAUHEHUSIMH CEpbI
(KUCIOTHBIE  JOXKIM, 3arpsi3HEHUE BO3QyXa M  BOJOEMOB), CIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OO6mas xapakrepucTtuka 3ymeMeHToB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHUS. A30T, pacpoCTpaHEHHE B MPUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3ora B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHue U npumMeHenne. Conu aMMOHUS, UX (GU3HYECKUE U
XMMHUYECKHUE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakuMss Ha HMOHBI aMMOHUSL
A30THas KuCloTa, €€ mojydyeHue, pusndeckue u XuMU4eckue cBoicTBa (00Imume Kak
IpeICTaBUTEN Kiacca KUCIOT M cnenuduueckue). Vcnonp3oBaHue HUTPATOB M
coJiel aMMOHMSI B KaueCTBE MHHEpaIbHBIX yAOOpeHHi. XUMHUYECKOe 3arpsi3HEeHHe
OKpY)Xarollle cpeibl COEOUHEHHSIMH a30Ta (KUCIIOTHBIE IO, 3arpsi3HEHHe
BO3/yXa, IIOYBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Momudukanuu Gochopa, GUNMUECKHE U XUMHUYECKHE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kucinora, GU3NISCKHE U XUMHUIECCKUE
CBO¥icTBa, mosydeHue. Vcmonb3oBanue QocdaroB B KauecTBe MHUHEPATBHBIX
ynoOpeHuit

2.5

OOmiast xapakrepructuka 31eMeHToB |VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTCINICHW OKHUCICHHS. YTIEpoJ, aUIOTPONHbIE MOIU(HUKALNH,
pacrpocTpaHeHue B MpUpoje, (U3MYecKHe W XMMHUYECKHE CBOWCTBA. AICOpPOIHS.
KpyrosopoT yriaepona B nmpupojae. OKCupl yriiepoaa, ux GU3HUECKUe U XUMHUECKUE
CBOWCTBA, JICHICTBME HAa JKUBBIC OpPraHMU3MBI, IIOJyYCHHE W TPUMEHCHHUE.
DKoJoruveckre mpoOsieMbl, CBsa3aHHble ¢ okcuaoM yriepona(lV); rumotesa
rJ100aTBbHOTO MOTEIUICHUS! KJIMMAaTa; MapHUKOBBIN 3¢ dekT. YronbpHas KUcaoTa U eé
ConmM, WX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U TPUMCHCHUE.
KavectBenHasi peakius Ha KapOOHAT-WMOHBI. Vcnosb3oBaHHe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBITIIICHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHnYCeCKUX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMICPUH, YKCYCHAasd KI/ICJIOTa).
Hx cocTtaB u XMMHUYECKOE CTPOCHUC. IToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, YrjieBo4ax — U UX pOJIK B JXKU3HU YCJIIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO
OpPraHU4vYC€CKUX U HCOPTAHNUICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJY4YEHHWE U TPUMEHEHHE.
Coenunenus kpemMHus B npupoje. Obuue npenctasieHus o0 okcuae kpemuus(1V) u
KpeMHHMEBOH kuciore. CuiIMKaTel, HUX HCIOJIb30BaHHE B OBITY, MEIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIIJ_II/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBI: KepaMI/IKa, CTCKIIO,
IeMeHT, OeroH, keme3o0eToH. [Ipobrembl  Ge30MacHOrO0  MCHOJIB30BAHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3L0B HEOPraHMUECKHUX BEIECTB, CBOMCTB
COJISHOM KHCJOThI; NPOBEACHHE KAuyeCTBEHHBIX pEakIUil Ha XJIOPHUJI-UOHBI U
HaOJIO/IeHUEe TPU3HAKOB HMX MPOTEKAHMS; OMBITHI, OTpakaloulue (QHU3MUECKUue |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U MX COEJUHEHHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OpaslaMu XJIOPUIOB (TAJOTEHHUIOB);
03HaKOMJIEHHE C o0Opa3lamMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATepHasoB); HaOMIOJeHUE Tpoliecca OOyTiMBaHUS caxapa IMOJ JIeHCTBHEM
KOHUEHTPUPOBAHHOM  CEpPHOM  KHCIOTHI; HM3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBieHHON CEpHOI KHUCIIOTHI, IPOBEACHUE KAYECTBEHHOW peakIUu Ha cyab(ar-
WOH W HaOmo/ieHue MpHu3HaKa e€ MpOTEeKaHWs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HUX COEAUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMAaTepHasoB), obpasmamMu a30THBIX M (PochOpHBIX ymOOpeHHid; MOTydeHUE,
coOupaHue, pacro3HaBaHHE€ U M3y4eHHE CBOMCTB aMMHakKa; IpPOBEJIECHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (pochaT-UOH U W3ydeHUE MPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MENIbIO
(BO3MOXHO HCTOJIb30BAHUE BHJICOMATEPHAIIOB); HU3y4CHHE MoIenen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, GQymiepeHa; O3HAKOMIICGHHE C
MPOLIECCOM  aJCOPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJydyeHHE, cOOMpaHHe, pacliO3HaBaHWE M H3ydeHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJCHHWE KAaYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CHJIMKAT-HOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIUEn
CHWJIMKaTHOM MPOMBIIIJICHHOCTH; PpEHICHHE SKCIEPUMEHTAIbHBIX 3ajady [0 TeMe
«Baxuneiiue HeMeTauIbl U UX COSAUHEHUSD)

Merannsl 1 ux COCINHCHUA

3.1

OO0mrast xapakTEepPUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJioxxkenus B [lepuoandeckoi cucreMe xumuyeckux siementoB .M. MenneneeBa u
cTpoenusi atoMoB. CTpoeHHe MeTauioB. MeTraumueckas CBs3b W MeTajuIMuecKas
KpHUCTa/UIMYECKas PeIIETKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METAJIJIOB

3.2

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4YeHUS
MeTtaioB. [loHsATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT
koppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHE B HepHOHquCKOﬁ CUCTCEMEC XHUMHUYCCKHX
OJICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX AaTOMOB; HAXOXIACHHUC B IIPUPOJEC.
dusznyeckue U XUMHYECKHUE CBOMCTBa (Ha IpuUMEpPE HATpUA U KaJ'II/ISI). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUIN

3.4

[llerouyHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUHK: MOJIOKEeHHE B llepuomuyeckoi
cucreme xuMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HAaXOXJEHUE B Ipupojae. PU3NYeCcKue U XMMHUUYECKUE CBOMCTBA MAarHus U KaJbLIMs.
Baxneiimue coequHeHUs Kanbliusg (OKCUA, THAPOKCUA, coyn). JKECTKOCTh BOIBI H




crocoOsbl €€ yCcTpaHeHus

3.5

Antomunuil: nonoxenue B Ilepuoguueckoii cucreme Xxumudeckux anemeHTos J[.M.
MenpeneeBa; CTpO€HHE aTOMa; HaX0XKJACHHUE B Ipupoe. PU3ndecKue U XUMHUYECKHE
CBO¥cTBa aMOMUHHA. AM(OTEPHBIE CBOWCTBA OKCHIA ¥ THAPOKCHIA ATFOMUHUS

3.6

Kene3o: mnosoxenue B Ilepmogumyeckoil cucremMe XuUMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; cTpoeHHE aTOMa; HAXOKJeHUE B Ipupojie. Pu3nyecKkue U XUMHYECKUE
cBoiicTBa xxene3a. Oxcupl, ruapokcuabl u cosu xeneza(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJY4ECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMi METAJJIOB U CILIABOB, MX
(u3MYECKUMHU CBOMCTBAMU; U3YUYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJEHCTBHS OKCHUJIA KaIbIUs
U HaTpusi C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BUJICOMATEPUANIOB); HMCCIIEIOBAaHUE
CBOMCTB >KECTKOM BOJBI; TMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); MPU3HAKOB MMPOTEKAHNUS KaYECTBEHHBIX peaKuil
Ha MOHBI (MarHus, KaJblUs, aTfOMUHHS, IUHKa, xene3a(ll) u xemnesa(lll), meau(ll);
HaOJI0/IEeHUE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MIJIAMEHH MOHAMU HATPUS, KaIus
U Kaiplug (BO3MOXHO HCIOJIb30BaHHE BHJAEOMATepUaloOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHJA AQTIOMHUHUS W TUAPOKCUIA LMHKA; pPELIECHUE
SKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BajkHelne MeTamibl U UX COeAMHEHUS»

XUMUS 1 OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BeniectBa u Marepualibl B OBCEIHEBHOM KU3HU
YyenoBeka. XUMHs M 3[I0pOBbe. bezonmacHoe MCHOIb30BaHUE BEIIECTB M XUMHYECKUX
peaknuii B ObITy. [lepBast mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouen
cpenbl IIJIK. Ponp xumum B pemieHHUM 3KoJIoTHYecKuX mpoosieM. [IpupomHbie
HUCTOYHUKU YIJIEBOJOPOAOB (Yrojb, HOPUPOIHBIA ra3, HE(PTb), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUN OKCHEPUMEHT: H3y4eHHE OO0pa3loB MaTepuasioB (CTEKIJIO, CIUIABbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUH NPUPOJbI, TOHUMaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHMHYECKON Hayku Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOIel KyJabTyphl W  MPaKTUYECKOM
NeSITEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOTO O0IECTBA; TOHUMAHUE
MEeCTa XMMHUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAy4yHbIX METOJAaxX IIO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBbHBIX U
TEOPETUYECKUX METOJIaX MCCIETOBAHUS BEUIECTB M U3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJT

1.3

0o chepax mpodecCHOHATBHONW MACSITEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHUSIX
XHUMUYECKON HAyKH, YTO IMO3BOJUT OOYYAIONIUMCSI PACcCMATPUBATh XUMHIO
Kak chepy cBoeil Oymymiel mpodecCHOHATBHON NeATEeILHOCTH U CAENaTh
OCO3HAHHBIN BBHIOOP XMMHUHU KakK MPOQMIFHOTO MpeAMeTa TpHu Tepexoie Ha
YPOBEHB CpellHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHWYECKUX 3HAHUHN U YMCHHUE IPUMCEHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMHYECKUE MMOHATUS: XUMUUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U HEOIHOPOIHAS
CMECh, OTHOCHUTENIbHbIE aTOMHAasi U MOJIEKYJSpHAasT MAacchl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIA O00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHsisl), XUMUYECKasl peakius, PeaKkiu COCAMHEHUS,
peaKIuy pa3iokKEeHUs, PeaKIMu 3aMelICHUs, peaKIuu OoOMeHa, TeroBOM
a¢deKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIMH, PacTBOP, MaccoBas
JIOJIS. XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAaCCOBasl JIOJS U MPOLICHTHAS
KOHIIEHTpAllUsl BEIIECTBA B PAcTBOpE, SIAPO aToOMa, JJIEKTPOHHBIM CIOU
aToma, aroMHas opOuTamb, pagUyc aroma, BaJIEHTHOCTb, CTEIEHb
OKUCIICHUs, XUMHYECKasi CBS3b, DSJIEKTPOOTPULATENBHOCTh, MOJISIPHAS W
HEMOJISIPHAsT KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAs,  MeTaJUIHuYecKas,
MOJIEKYNIIpHAsi), WOH, KAaTHOH, AaHWOH, OJIIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJNIUTHYECKAsT ~ JUCCOLMAIMS,  PEaKIU  HOHHOTO  OOMEHa,
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE peakiu, OKHUCIIUTETh u
BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, JJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00paTUMbIC ¥ HEOOpATUMBIC PEAKIIUH, CKOPOCTh XUMUYIECKOM
peakuuu, katanuszartop, [IJIK, koppo3us MeTaioB, CriaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckuid 3akoH [[.M. MeHneneeBa, 3aKOH TNOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
AIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCJIE MHUHEPAJbHBIE YAOOPEHHS, METAUIBI W CIUIaBbl, TMPOJIYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHHKOB YIIIEBOJIOPOIOB (YIJis, TIPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SMCTBE, HA MPOU3BOJICTBE U MMOHUMAHKE
3HAUEHUsS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHHM3Ma 4YelloBeKa; yMEHHE
MMPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUUYECKUX MPOIECCOB HA OPraHu3M
YeJI0BEKA U OKPYKAIOIYIO PUPOIHYIO Cpeny

3.2

YMEHHME UHTErpUPOBaTh XMMHUECKHE 3HAHUS CO 3HAHUSAMU JAPYrUX YUeOHBIX
MpEAMETOB

3.3

HaJuuyue ombITa padoThl C pa3IMYHBIMU HCTOYHHUKAMHM HMH(OpPMAIUH IO
XUMHM ~ (HayyHas W  HAy4YHO-TIONYJIsIpHas  JUTepaTypa,  CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OIEHMBaTh HMHGPOpPMAIMIO O BEIIeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIIOJIb30BaTh €€
JUIS pelieHus yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHoBaMH TMOHSTHHHOTO armapara ¥ CHMBOJIMYECKOTO SI3bIKA
XUMHUHU Ui COCTaBJICHUS (OPMYIT HEOPraHMYECKUX BEIIECTB, YpaBHEHHIA
XUMHUYECKUX PEaKIuii; ocHOBaMHu xumudeckoi HomeHKIaTypsl (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBSA3b MOJIOKEHUS eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX
JJIEMEHTOB (CocTaB H  3apsia  sAapa, o0Illee YHCIO 3JIEKTPOHOB),
pacrpefieieHueM DJIEKTPOHOB TI0 JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIHS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
3JICMCHTOB (pazmyc aToMma, BHGKTpOOTpI/IHaTeHBHOCTL), IpOCTBIX H
CJIOXKHBIX BECIICCTB OT ITOJIOKCHHA 3JICMCHTOB B Hepnozu/lqecxoﬁ CUCTCEMC (B
MaJIbIX TIEpUOJAaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC IJICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCaKIINU




YMeHue onpenearh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTAILTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEIh H BOCCTAHOBHTEIT
9 YMeHue xapakTepru3oBaTh (pU3NUecKre U XUMHYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, aiMas, KpEMHHH,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KA, MATHUH, KaIBIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHUaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUIIBI U TUAPOKCUABI MeTawioB |-IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (Il u 111), oxkcnast yrnepona (Il
' u V), kpemuus (1V), azora u ¢ocdopa (Il u V), cepsr (IV u VI),
CEepHHCTasi, cepHas, a30THCTas, a30THasi, (QocdopHas, yrojabHas,
KpEMHHEBast KICJIOTa U UX COJIH )
MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TMPOTEKAHWS XUMHUYECCKHX TPEBpAICHUH B
Pa3TUYHBIX YCIOBUIX
10 YMeHue cocTaBisTh MOJEKYISIpHbIE U MOHHBIE YPaBHEHHs peakluii, B TOM
17 (o) (<H
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHYECKUE CBOMCTBA HM3YyYEHHBIX KJIaccOB (TPyII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIYUCIIATH (ITPOBOIUTH Pacu&Thl):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCcCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a3oB
114 M0 ypaBHEHHSIM XMMHUYECKUX PEAKUUN U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4yHOTO TIO3HAaHUS (HaONo/IeHue, H3MEpPEHHeE,
121 OKCMIEPUMEHT, MOJICIUPOBAHKE) MPU H3YYCHUU BEIIECTB U XMUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy M TMPEATOXKUTh MYyTH €&
pelieHus
12.2 0e3o0macHO# paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION U

71a00paTOPHBIM 000PyIOBaHUEM




12.3

MpaBWIaMH 0€30TMacHOTO OOpaileHus C BEIIECTBAMHU, UCIOIb3YEeMBIMU B
MOBCETHCBHON KU3HU, TIPaBWJIAMH TIOBEIECHUS B IENAX CcOepeKeHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM Cpedbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3IECUCTBUS HA YKHMBbIE OPraHU3MBbI ONPEICIEHHBIX BELIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hanmuamne IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWUA MW OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU M XUMHYECKUMH SBICHHUSIMH; OIIBITHI, WLIIOCTPUPYIOLINE
MPU3HAKU IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMecer

13.3

MIOJIy4E€HUE KUCIOPOJa M U3Yy4CHHE €r0 CBOMCTB; IOJIY4YEHHE BOJAOpOJA U
WU3Y4YECHHE €r0 CBOMCTB; IOJYYCHHME YITIEKUCIIOTO Ta3a W HM3Y4YEHHE €ro
CBOWCTB; ITOJy4E€HNE aMMHAKa U U3YYECHHUE €0 CBOWCTB

13.4

MIPUTOTOBJIEHUE  PAacTBOPOB €  ONPENEIEHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHondTanenHa)
TUISL ONIPEICIIEHNSI XapaKTepa Cpesibl B pacTBOPaxX KUCIOT U HIeTI0dei

13.6

HCCIIeIOBAaHUE M ONHMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB; HM3y4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHIAMH
METaJUIOB, PAaCTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJTydeHUE HEPACTBOPUMBIX OCHOBaHWi; BBITECHCHHE OJIHOTO MeTajuia
IpYrUM W3 pacTBOpa COJH; HCclenoBaHHe aM(OTEpPHBIX CBOMCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHne SKCIEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxnennine HeMeTaluIbl U UX COCAUHEHHAY, «BaxkHeumne MeTajibl 1 UX
COEIMHEHU

13.8

XUMUYECKHE 3KCIIEPUMEHTHI, WUTFOCTPHPYIOIINE TPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUI-, HOAUM-, cylbdat-, docdat-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHHSI, >keneza (2+) um kemeza (3+), memu (2+),
IIUHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBAThL CBA3UM MCKAY PCaIbHO H8.6HIO,I[8.€MBIMI/I XUMHUYCCKUMH
ABJICHUAMU MW IIpOoHCCCaMH, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSCHATH IIPpUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTH. CHMBOJIBI XUMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEIICCTBA.

1.3

Xumunueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA coCrtaBa  BCHICCTB. OTtHOcHTEILHAS aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIdpHasA Macca. Maccosas J0JId XUMHYCCKOT'0 DOJIEMCHTaA B
COCAMHEHNN

1.5

KomnuectBo BemectBa. Moabs. MomsapHuas wmacca. MonsapHbelii 00bEM  Ta3oB.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUILL BEIICCTBA

1.6

®U3NYECKHE U XUMHUYECKUE SABJICHUA. XUMHUYECKas peakius U €€ NMpU3HaKh. 3aKOH
COXpPAaHEHUS MacCChl BEIIECTB. XUMHUUECKHNE YPaBHEHUS

[Tepnoanueckuit 3axkoH u Ilepuonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuomumueckass cucrema XUMHUYECKHX 3nemeHTtoB /JI.U.
MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX sAnep. WM3otombl. OnexktpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB MepBbIX 20 XuMUUecKux aieMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHUYECKHUX DJJICMEHTOB IEPBEIX TpéX
IIepruoaoB, Kajausi, KaJlbI U1 (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOI>'ICTB) Hn ux COCI[I/IHGHI/II\/'I B COOTBCTCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHAas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBsa3b. Mertamnueckas
CBSI3b

3.2

Tumnsr KpHUCTAITNINYCCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/ILIeCKaH), 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u wux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanuss W HOMEHKJIATypa HEOPraHWYECKUX COCIMHEHHHA: OKCHJIOB
(conmeoOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U HECOJIEOOpa3yIoIIne;
OCHOBaHMH (IIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI); KUCIOT (KUCIOPOJICOACPIKAIIUEC




1 OECKHUCIIOPOAHBIE, OJJHOOCHOBHBIE H MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

du3znyeckue M XHUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOpOa, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs
@u3nyecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpuS,
4.3 Kajlusl, MarHus W KajiblUs, aJIOMUHUS, Kene3a. OJIEKTPOXUMMUYECKUN psij
HaIpsHKEHUH METaJUIOB
44 du3znyeckue M XUMHUYECKHE CBOWCTBAa BOJOPOJHBIX COEIUHEHHH HEMETaJIOB:
' XJIOPOBOJOPOJia, CEPOBOJOPOIA, AMMHUAKA
duznyeckue U XuMUYecKre cBoiicTBa okcuaoB HemeramuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). Ilomydyenne oxcuaoB
HEMETaJIJIOB
46 Xumunyeckue cBoiictBa okcuaoB: MeramioB |A-IIIA rpymnn, umnka, menu(ll) u
xenesa(ll, 11). TTonyueHre OKCHIOB METAIIJIOB
XUMHYECKHE CBOWCTBA OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
4.7 TUAPOKCUIOB aTIOMUHUS, Kele3a, IUHKa). [loaydeHne ocHoBaHUIl UM aM(pOTEpHBIX
TUAPOKCHIOB
OO0mue XUMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOHM, CEPOBOJIOPOIHOM,
48 CEpPHHUCTOMW, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroapHOH. Ocobbie
' XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCJIOT
4.9 OO6mue XuMHUIECKHe CBOMCTBA cpeHuX coier. [lomydenue coneit
410 [lonmyuenue, cobupaHue, pacrmo3HaBaHHE BOJOPOJAA, KHUCIOpPOJa, aMMHUaka,
YTJIEKUCIIOTO Ta3a B JIabopaToOpHH
411 [Tonyyenne amMmmaka, CEpHOW W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOI1ue
' CHOCOOBI MOJTYYESHHS] METAJIIOB
4.12 | T'enermueckasi CBSI3b MEXIY KJIaCCaMU HEOPTaHUUYECKUX COEIUHEHUN
5 XUMHUYECKUE PEAKLIUN
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPa3IUYHBIM IpU3HAKAM: MO0 YUCTY H
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY 3D (EKTy, M0 U3MEHEHUIO
CTENEHEH OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB
5.9 TemnoBoil >pdeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHIOTEpPMHUUECKHE peakuu. TepMOXuMUYecKue ypaBHEHUS
OKHCANTENTBHOBOCCTAHOBUTENIbHBIE  peakuuu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 IIpoueccer OKHCJIEHHUS " BOCCTaHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEITbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopust snexkTposnTHYECKONW auccounanuu. KaTHOHBI, aHMOHBL. OJIEKTPOJIUTHL U
' HERNEeKTPOINThl. CuilbHBIE U c1a0ble 1eKTPOIUThl. CTeNneHb JUCCOLMAuU
55 Peakiiun moHHOTO 0OMeHa. YCIoBUS MPOTEKaHUs peakiii HOHHOro oOMeHa, MOJIHbIE
' U COKpalIEéHHbIE HOHHBIE YPABHEHUS PEaKLUil
6 XUMHS U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe




WCIIOJIb30BAHME BEILECTB U XUMHUYECKUX peakuuil B iaboparopuu u ObiTy. IlepBas
IIOMOIIb IIPA XMMUYECKUX 0KOT'aX U OTPABJICHUSX

XUMHYECKOE 3arpsi3HEHUE OKpY)Karolel cpeibl (KUCIOTHBIE O, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nomyctumas — koHueHtpanus Bemects  (IIJJK). Posnp xumum B peuieHuun
HKOJIOTUYECKUX TPoOIeM. Y CHileHne TapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO
ciost
[Ipumenenue cepsl, a3oTa, pocdopa, yriepona, KpEeMHHUSI U UX COETUHEHUI B OBITY,
MEJUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHenue mertannoB u

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHUHUH, OpOH3a) B OBITY M NMPOMBIIUIEHHOCTH X
coemuHeHui. [loHsATHE O KOPPO3WUM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), TPOAYKTHI
uXx rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, dTWJIEH, alleTWIECH, 3TaHOJ, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAaX: >KMpax, OelKkax, yrieBojax — M HUX
POJIK B )KM3HU YeJIOBEKa
7 Pacuérsr:

7.1 1o hopMysTaM XUMHUYECKUX COCTUHECHUN

7.2 Macchl (MacCoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

« Xumusi: 8-i Kilacc: yriyOJIeHHbIN ypoBeHb: YUeOHUK; 1-€ nu3nanue
IMa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-it knacc: yriayOJeHHbIN ypoBeHb: yueOHUK; 1-e uznanue
INa6puensn O.C., Octpoymon N.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. bopoBckux, T.A., Tectei mo xumuu. 8 kmacc. IlepBoHayanbHBIC
xummnueckue nousatus. Kucinopon. Bogopon.

2. OcHOBHBIE KJIacChl HeopraHudeckux coenuHeHuil. K yueOnuky Pymsutuca
I''E., ®enpamana D.I'.«Xumusa. 8§ wimaccy. ®I'OC- M.: Ilpocsemienue,
2017. - 336 c.

3. I'apa, H.H., T'abpyceBa, H.M. Xummsa. 8-9 kmaccel. 3amadyHuiK C
«momontHukom». - M.: IIpocBenienue, 2015. — 144 c.

4. Papeukuii, A.M. JlugakTuyeckue MaTepualbl 1o XUMHUH. 8-9 kiaccel— M.:
ITpoceemienue, 2017.— 80 c.

5. Papmenxwmii, A.M., T'opmikoBa, B.Il., Kpyraukona, JI.H. Jlunaktuueckuii
MaTepuanl 1o XuMuu i §8-9 kimaccoB: mocoOue s yuumrtens. — M.:
[Ipocsemenue, 2011. — 79 c.

6. Ps6oB, M.A. Coopnauk 3amad mo xumuu. 8-9 kmaccel. K yueOnukam I'.E.

Pynzutuca, ®@.I'. ®enpamana. ®I'OC— M.: IIpocsenienue, 2017. — 336 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.fipi.ru ®enepanbHbIii HHCTHTYT MEIArOTHMYSCKUX H3MEPESHUI



2. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITog6opka
UHTEPHET-MATEPHAJIOB ISl YUUTEIICH.

3. http://www.I-micro.ru/index.php?kabinet=3. Wudopmanus o mKkonsHOM
000py10BaHUM.

4. http://www.ceti.ur.ru  Caiit  LleHTpa 9SKOJIOTUYECKOTO OOYYeHUS U
uH(pOpMaIIH.

5. http://school-collection.edu.ru Enunast KOJUTCKIIHS UPPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB.

6. http://edu. 1c.ru Cucrema nporpamm «1C: O6pa3zoBanue 3.0»

7. http://www.ravnovesie.com O6yuarorire Kypcol «Baiir pereTutop.

8. www.salebook.ru O6yuatomue kypcsl «Barir peneturop»

9. http://v.SCHOOL.ru bubnuroTeka 371eKTPOHHBIX HATJISTHBIX TOCOOUH.

10. www.intline.ru, MTHCTUTYT HOBBIX TE€XHOJIOTHI. HTepaKTHBHAS THHUS
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