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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOn€HHBIN
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LETbI0 OKa3aHHUS METOJUYECKON
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMeTa, onpeesnseT 00s13aTeNbHOE MPEAMETHOE COAEPKAHKUE, €r0 CTPYKTYPY IO
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocobOeHHOcTel oOywaromuxcs. B mporpaMMe 1Mo XUMUM — YyYUTBIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmiero oOpa3oBaHuUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmiero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTSAX pEHIeHUs TI00aTbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjsi  caMOpa3BUTHA |
GopMupoBaHUS ~ KyJbTYpbl  JIMYHOCTH  OOydarommxcsi, HuX oOmeil u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4arolIuXxcs, HABBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPEACTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTAlloM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
COJIepKaHMsI TIpeAMETa, KOTOPHIA SBISIETCA TEJAarornyeckd ajanTHPOBAaHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPraHUYECKON XHWMHH, OCHOBOIIOJATAIONINX TMPEICTABICHUNA OOIIe XUMUU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHSATHI O XUMHUYECKON
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

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

[lepuonuueckoro 3axona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTHuecKuX 3HAHUN TIOJOKEHBI SMIIMPUYECKU MOJTYYCHHBIC
dakTel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI MO  XHUMHH  MPOUCXOIUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJIBLHOTO XapaKTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIASl M TPAKTHYECKash HAMPaBICHHOCTh OOY4YEHUS XUMUH,
muddepenuumanusi  00y4yeHHUs,  BKIOUYaromas  OpoPUIbHYI0  MOATOTOBKY



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

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY OOydYaromeMycsi TpOSBUTh CBOM HMHTEJUIEKTyalbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BaTEIbHBIX OpPraHU3AlUAX, PEATU3YIOMIUX MPOrpaMMbI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUPOBAHUS 3HAHUN OCHOB XMMHUYECKOM HAyKW Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajiaya ydeOHOTrO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN — BaXKHEUIIINX
(bakTOB, OHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUMN, IOCTYITHBIX 0000IIICHUI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJlaM TO3HaHUS TMpPU U3YYEHMHM BEIIECTB U XMMHYECKUX PpeaKIui,
(bopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U yueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
cCaMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIUIEKTA U 00IIEH KyIbTYypHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIONMUMCS YCIOBHUSAM KU3HU;

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

npuoOIIeHHe OOYyJarImMXcsl K CaMOCTOSTEIIBHOW ITO3HABAaTCIbHOW M
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’KaIOIIEr0 MUpa, UCIOJIb3Yysl 3HAHUSA M OIbIT, MOJIYYEHHbIE MPU HU3yUYCHHUH



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

pa3BuTHE y OOydYalolmMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBS3aHHBIM C XUMHEH, MOTHBALMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JalIbHEHIIIET0 00yUYeHu I,

OCO3HAHUE IEHHOCTU XUMHUYECKUX 3HAHWUU B )KM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE HAEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne OO0yJarOIUMUCS OTbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI), HEOOXOIUMBIX JIJISI Pa3IMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydyeHue yuyeOHOTO npeaMera «XuMus» oTBoauTcs 1o 136
gacoB B 8 u 9 knaccax (4 daca B HEJENI0), TO €CTh 2 Yaca B HEJEII0 3a CUET
oOs3arenpHorn yactu OOII OOO um 2 wyaca 3a cuér uvactu OOII OOO,
dopMupyemoii ydacTHUKaMu oOpa3oBaTelbHbIX OTHOLIEHUU. Beero 272 wyaca 3a
JIBa rojia OOy4eHHUS.



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
cocTtosinusl BewlecTB. [IOHSATHE O TEOPETUUECKMX M HSMIUPUYECKUX METOJIaX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluncieHue. [IpeacraBieHnuss 0 HAyYHOM IMO3HAHMM HA TEOPETUUYECKOM YPOBHE:
Hay4Hble (aKThl, MpobieMa, TUI0TEe3a, 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 000PYI0BAHUEM.

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 XuMHUYeCcKHE pEAKUUH. ATOMBI U MOJIEKYJIbl. XHUMHYECKHE
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. OnpeneeHne 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. Haxoxxenue npocTteiiiieit ¢opMyIbl BEmecTBa MO0 MaCCOBBIM JIOJISIM
3JIEMEHTOB.

KommuecTBo BemecrBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XAMHYECKOTO JJIEeMEHTa B coeauHeHuu. Haxokmenwe mpocteimieit (hopmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

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



XuMu4ecKkre ypaBHEHUS. TUIIBI XUMUUECKUX PEaKIUuil (COeUHEHMUS], Pa3IOKEHUs,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCYyIOW, ¢ mpaBuiIaMud paboThl B JabopaTopuul W TNpHUEeMaMu
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HeMmeTasioB. HaOniogenue ¢usmyeckux (ITUlaBiIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIEHHE W KOHJICHCAIUs 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 (pas3lioKeHUe caxapa, B3auMOJICUCTBUE CEPHOU 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, TUCTUIUIIUSA, XpoMaTorpadusi), MPpoBEICHUE OUUCTKHU IMOBAPECHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

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

Kucnopon — snemeHT u mpoctoe BemecTBo. HaxokaeHue kuciopoaa 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
katanmzatope. KpyroBopor kucinopoga B mnpupoae. O30H — alIOTpOIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAOTEepMUYEcKHe peakuuu. Tomnuso. Mcrnonp3oBaHue yrisi 1 METaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHue Bo3nyxa. [loHstue o mapHukoBoM s dexre.

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



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIECTB.
Cnoco0bl BbIpaKeHUsI KOHIIEHTPAIIMK PACTBOPOB: MaccoBas J0Js pPacTBOPEHHOIO
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 XMMUYECKHE CBOMCTBA OKCUIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnore. Knaccubukanus kucinor. MexayHapogHas HOMEHKJIATypa |
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DUBMYECKUE U XUMHYECKHE 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.

OcnoBanusi. Knaccudukanuss OCHOBaHHMM: WIENOYM W 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 (B3aMMOJICHCTBUE C KUCIIOTAMU) U CTIOCOOBI TTOJTydeHUsI. 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, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

DKCIEPUMEHTAIbHOE U3YUEHHUE BEILIECTB U SIBICHUI:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

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



03HaKOMJIEHHE C 00pa3aMu OKCUIOB U OMTUCAHUE UX CBOWCTB,;

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

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIECHHON MacCOBOM J0JIE PACTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

ONpPEAEICHUE PACTBOPOB KUCIOT U LIEIOYEHN ¢ 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
JPYTUM U3 pacTBOpa COJIY;

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

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

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
sgemenToB /I. U. MenaeseeBa

CrpoeHue aTomMoB. XuMHueckasi CBsI3b. OKUCIUTENBbHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpymnmnax (cCeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
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.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBay. [lepuoast u rpynmnsl (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-
rpadudeckre Gopmyiasl aToMoB. DU3NYECKHH CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:



pacupenesieHue JJIEKTPOHOB M0 DJHEPrETUYECKUM YPOBHSAM, IIOAYPOBHSAM 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
nepuoAax M Trpynmax. XapakTEPUCTUKA XUMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HETOoJIsIpHAsT CBsI3b, MOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW H
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

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

Crenenb oxkucieHus. OrnpeneneHue CTENEeHEeW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIporiecchl OKHUCIIEHUSI U BOCCTAHOBJICHHUS. OKHUCIUTEIM U BOCCTAHOBUTEIIU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OajiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAILIOB;

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

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

MexknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIMOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAaYKaX.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBICHUE (IIpoIlecc), HayJYHbIA (aKT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIAWMHUIBI H3MEPEeHHUs, OO0BEM, Macca, arperaTtHble
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTATUTMUECKHUX) TEJ, DICKTPUUECKHM
3apsifl, KOJTMYECTBO TEIUIOTHI.

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

I'eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIE MOPOIHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

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

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yrayOjieHHEe 3HAHMI OCHOBHBIX pa3lelioB Kypca 8 kiacca.
Ctpoenne aromoB. CBoOilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3arOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MallbIXx MepuosioB. OcoOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucreMa XHMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnr aroMa. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMUYECKUX AIIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIBl XUMHUYECKOW CBSA3U: HMOHHAs, KOBaJICHTHas (HEMmoJsipHas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUINYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUA. 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELUIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XUMHUYECKUX peaKIMil MO pa3IWYHBIM MpU3HAKaM (IO YUCITYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TemioBoMmy »dddexTy, 1o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroniux BEIIECTB).

DNeMEeHTbl XUMHUYECKON TEpPMOJMHAMHUKH. OHEpPreTUKa XHMHUYECKUX
peakmuii. TeroBort 3h(PEeKT XMMUYSCKOW peakmuu. DK30- U IHIAOTCPMHYCCKHC
peakunr, TEPMOXMMHUYECKHE YpaBHEHMS. 3akOH lecca M €ro CcleacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM peakUuy. 3aKOH IEHUCTBYIOIIMX Macc.
@DaKTOphl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU. DHEPrUsl aKTUBALUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOrO paBHOBECHs. DaKTOpbI, BIHSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEJILHBIE CBOMCTBA XMMUUYECKHUX AJIEMEHTOB, 3aBUCHUMOCTb OT CTENEHU
OKUCJICHUSA. BaXHble OKHUCIHWTENIM W BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DIIEKTPOIMTHYECKAs AUCCOLMAIMa. XHMHUYECKHE peaklMu B pacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMU4YECKHil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
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. MHAMKATOpPBL. DIEKTPONUTHYECKAs] IHCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOro oomMeHa. Y caoBusl MPOTEKAaHUS PEAKIIUH MOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAILICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHUCIIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYSCKOM
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus comeil. NoHHBIE ypaBHEHUSI THAPOJIM3A COJIEH. XapakTep CPEeIbl 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 XUMHUYECKOW PEAKIIUHU OT BO3IEUCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

MCCIIEIOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMU
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIUX IPU3HAKUA IPOTEKAHHS pPEAKIUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIbI);



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

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOUIUX  TPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTENILHBIX Peakiuil (TOpeHue, peakiuu pa3noKeHus, COeJUHEHNUS ),

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne  AKCHEPUMEHTAIbHBIX 3agad 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE peakiun», «[maponus comnei», «DIeKTpoauTHYecKas
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTaioB. CpaBHUTENbHAS XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TrajnoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3amMojeiicTBUE C  MeTaJJlaMH, HEMeTalllaMH,  BOJIOW,  IIeJIoYaMu).
Xnopoogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, IIOJIyYEHHE,
npuMeHeHue. JlelcTBHEe XJIopa W XJOPOBOJAOPOJAa Ha OpPraHu3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCIJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC CTEINEHU
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aUMOJEHUCTBUE C HEMETaUlaMU, METAJUIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOW W cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3HUECKUEe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPeACTaBUTEIN KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (QuU3MYeCKMe H XHMHYCCKHE CBOWCTBAa (00mmE Kak
MPEACTaBUTENsI Kiacca KUCIoT U crnenuduieckue). Conmu CepHOM KHUCTOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO cI0c00a MOTyYEHHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMHUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HUM mpodeccusx. [IpuMeHeHne cepHOW KUCIOTHI U CcynabhatoB. KadecTBeHHBIC
peaknuu Ha CcynbGuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NOpUpoje. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCIMHECHUSMH Cephl (KUCIOTHBIE NTOXKIH, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €To
MPEJOTBPAILICHHUS.



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

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3auMOJEICTBUE C METaJIaMH, BOJAOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (U3MYECKHE M XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHECHHE H TIOJYYCHHEC B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanusa. Conmm aMMOHUS, MX (U3HUYECKHE W XUMHYCCKUC
CBOWCTBa (pa3loKeHHWE ¥ B3aUMOJICHCTBHE CO IIEJI0oYaMH), TpPHUMEHEHUE.
KauectBennas peakiusi Ha woHbl amMMoHus. Oxcuubl asorta (I, I, 1, 1V, V).
A3zoTtucras KUCJIOTa. A30THAsI KUCJIOTA, €€ MOIYYCHHUE, PU3HUECKHE M XUMHYCCKHUEC
cBoiicTBa (0OmIMe Kak TMpEACTaBUTENsI Kijacca KHUCIOT W CHeIU(pUYECKHe),
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 (KUCJIOTHBIC JOXIH, 3arps3HCHUEC BO3JyXa, IIOYBBI U
BOJIOEMOB).

®ochop, ammorponHsie Mmoaupuxanuu ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
KHACTIOPO/IOM, TajlOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHCIOTaMM).
Oxkcuasl dochopa (I, V), dochopHas kuciora, GuU3MUIECKHEC W XUMUUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o raiorenugax docdopa (11, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHBIE ynoOpeHus. XHUMHYECKOE 3arpsi3HEHHE OKpYKAroIIel Cpelibl
coeTMHEHUAMH a3oTa U (ocdopa.

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

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MYECKHE U XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3auMoOIEiCTBHE C METaUIaMU, HEMEeTalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM H
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHW3Mbl, MOJYYEeHUE W MPUMEHEHHE. JKOJIOTHYeCKrue MpoOieMbl aTMocdepsl,
cBa3aHHble ¢ okcuaoMm yriepoaa (IV). VYromnbHas kucinora u ee coiu, HUX
dusznueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W TpuMeHeHue. KapOoHaTsr,
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
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yKCyCHasi kuciota. [IpupoHble UCTOYHUKH YTJIEBOJOPOAOB (Yrodib, 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 COCTUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKUE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupose u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUcjioTa,
CUJIMKATHI: (PU3NYECKUE M XUMHUUYECKHUE CBOWMCTBA, MOJyYCHHUE M MPUMEHEHUE B
OBITY M MPOMBINUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobnembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. OOmue npeacTaBlieHus 0 pU3nyeckux
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOAHBIX XJIOPUIOB (TaJOT€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 €€ MIPUPOIHBIX COSTUHEHUM;

HaAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JEHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHHE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI,

NPOBEJICHNE KAueCTBEHHBIX peakiuil Ha Ccynbdum-, cynbPur- u cynbdart-
MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTCKAHUS;

O3HAKOMJICHHME ¢ (U3UYECKUMHU CBOMCTBaMU a30Ta, (ocdopa u mux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

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

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

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



03HAKOMJICHHE C MOJEISMU KPUCTAUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHUCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

POBEJCHUE KAUYEeCTBEHHBIX pEakluid Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

W3y4YeHHEe B3aUMHBIX MPEBpaICHUN KapOOHATOB U THAPOKapOOHATOB;

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

pellIeHNE FIKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele HeMeTaJlIbl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MeTaioB. OOmas XapakTepUCTHKA XHUMHUYECKHUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJoXeHus B [lepuoanueckoit cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTMYecKasi KpUCTANInUecKas pelieTka (MpUMUTHBHAsI KyOuueckasi, 00 bEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MeTtauioB. OOImMe XUMUYECKUue CBOMCTBA MeTaIIoB. O0IIIMEe CIOCOOBI MOTyUeHHUSI
METAJJIOB, METALUTYPIusi. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJIUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
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
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nYeCcKue 1 XMMUUECKUE CBOMCTBA (HA MPUMEpPE HATPHUS U Kajus), MOJydYeHHUE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MIeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METaIAbl MarHMid W KajJdbLIMM: TIOJIOKEHUE B
[Tepuognueckoit cucreme xumuueckux 3yeMeHToB /. M. MenneneeBa, crpoeHue
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
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
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, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOSHHSI aTOMOB XpoMa, MeJiu, cepeOpa. BalleHTHbIE cOCTOSIHUS aTOMOB
d-ayleMeHTOB, CTCMEHM OKHCICHHS aTOMOB B COCJAMHEHHUSAX. 3aBHCHMOCTb
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THUJPOKCUJIOB METAJJIOB OT 3HAUYCHUS
CTEMEHU OKUCIICHMS DJIEMEHTa B COCIMHEHHH (Ha MpUMEpEe COCAMHEHUN Xpoma).
[lepBoHauagbHbBIE IPEACTABICHUS O KOMIUJIEKCHBIX COSUHEHUSIX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coisix, uX mpuMeHeHuu. [IpencrarineHus o6 aMMHAYHBIX KOMIUIEKCaxX cepedpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA (GU3UUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KauecTBeHHbIE peaklIy Ha KATHOHBI IMHKA.

XKene3zo: cTpoeHHe atoma, CTENEHU OKHCIECHUS. HaxoxkIeHwe B MpUpOJE.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xenesa. Oxcunel, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TonydyeHue. KadecTBeHHbIE peakIMd Ha KaTHOHBI kene3za (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HAKOMJIEHHME C oOpa3laMud METaUIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0BaHUE MPOLIECCOB 3JIEKTPOau3a pacTBopoB xjopuaa meau () u
noauaa Kalus, KOppo3UuHl METAIIIOB;

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

U3y4Y€HHE CBOMCTB KapOOHATOB U FUAPOKAPOOHATOB KaJbLIUSI, )KECTKON BOIbI;

M3YUYEHHUE TPOLIECCOB TMOIYUYEHHS] THUAPOKCUIOB Kelie3a, UX XUMHUUYECKUX
CBOMCTB;



M3YyUYEHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKA, Xkene3a (2+) u xenesa (3+), menu (2-+);

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

Ucce0BaHue aM(OTEPHBIX CBOMCTB THUAPOKCHUAA AIIOMUHHUS, THIPOKCHIA
xpoma (I11) u rugpokcuia uruHKa;

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

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeEJIOBEKAa. BakHellnue
BEI[ECTBA W MaTepHalibl, 00JacCTH WX MpUMEHEHUs. be3ornacHoe HCroyib30BaHUE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie MmaTtepuaiibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON TPaMOTHOCTU. XHUMHSI U 3J0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIUHECHHMU i1 (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHECHUSMHU YTIIIepoa, a30Ta, Cepbl, TKENbIX MeTaloB. [lonsaTue
o IIJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAEICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIEIMPOBAHUE IIpolecca
0o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYeHHUE €0 BO3JACHCTBUS HA MAaTEPUAIIBI.

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

[Tepnoanueckuit 3akoH u [leprognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
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.

Knaccudukanms XuMHUECKMX pEaKIUi 1O Pa3lIdYHBIM  TpPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTBopax. I 'maponus coner. Peakuun okucneHus-
BOCCTaHOBJICHUS. DJIEKTPOJIN3.



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

Mescnpeomemmunie cea3u

Peanuzanust MeXINpeIMETHBIX CBS3€d NpU HM3YYEHUHM XUMHHM B 9 Kiacce
OCYLIECTBIISIETCSl 4Y€pe3 MCIOJb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (DaKT,
TUMoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilacCU(pUKALMs, MNEPUOAUYHOCTD,
Ha0JIIO/IEHUEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEPEHHE, MOJEIb, TEXHOJIOTHs,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, JKUJIKOCTEH W TBEPAbIX (KPUCTAIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MMOTYIIPOBOIHUKH, AUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3jiokeHre O0eoro cBeTa B CIEKT.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH OOMEHA BEILECTB,
MUHEpaJIbHbIE yIOOpPEHUs,, MHKPOIJIEMEHTBl, MaKpOdJEMEHThl, IUTATEIbHbIC
BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaTIbl, TOPHBIE IMOPOAIHI,
HOJIE3HBIE HCKONIaeMbl€e, TOIUIMBO, BOJHbIE PECYPCHI, IUIaHETa 3eMIIsL.

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



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH 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 CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yiabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarolIuXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACJIEAUI0, MOHMMAaHUE 3HAYeHUs] XUMHUYECKOMN
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUM B KOJUIEKTUBE, MPOSBICHUE KOMMYHHUKATUBHOM KYJIbTYpbl 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 OCO3HAHUSI MOCJEACTBUN
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMUS CYIIIHOCTU HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTU HAaYYHOTO MO3HAHUS AJII Pa3BUTHUSI KaXKIOTO YEJIOBEKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HAayKu «XUMUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJTHON U TEXHOJIOTMYECKON CPENOH;

MO3HABaTeJIbHA MOTHBAlUS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
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 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZIEeHUs TMpaBwi O€30MacHOCTH TpU  OOpalleHHH ¢
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 OOIIECTBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE 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 €€ CYyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U MyTed MX penieHus; CIIOCOOHOCTh MPUMEHATHh 3HAHUSA, MOJTydyaeMble
IpU U3YyYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOLIeW Cpeaoi;
AKTUBHOEC HEIPUATHUE JECHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TTOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOW W COUHUAIBHOW Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN AEITETbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

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

YCBOEHHE MEXIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHITUH, OTPa’KAIOIINX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUAMM (ITO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



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

CIOCOOHOCTh MX MCIOJIb30BaTh B y4EOHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI HPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMUYECKUX MOHATUM (BBIACNSATH UX CYIICCTBEHHbBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYUHHO-CIIC/ICTBEHHBIE  CBS3U  MEXJy OOBCKTaMH W3YYCHUS, CTPOHUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
NPUMEHATh B MPOIECCE TMO3HAHUS TMOHATHUS (NMIPEIMETHBIE W METaIlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON peakIuu — MpH PEIIeHUH YYeOHBIX 3a1ad; C
Y4€TOM JTHUX MOJEIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMble
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

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

YMEHHSI TIPUMEHATh METOJIbl HaYyYHOI'O TO3HAHHWS BEILIECTB W SBJICHUN Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u ¢GopMyIupoBaTh MpoOJEeMYy, ONPENSATh IeIb M 3aJadd, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIUUCICHUS, MOJCIMPOBAHUE, HAOMIOJCHUS U OSKCIECPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON paboTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MHGPOpPMALMHU (HAyIHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYUMYIO /I pelleHus y4eOHOM 3ajaud; YMEHUS NPUMEHSTh
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIbHO BBIOUPATh ONTUMAJIbHYIO (OPMY MpPEACTABICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HaKU U CUMBOJBI, (HOpMYIbl, aOOpeBHATYpbl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYCHHBIE Pe3yJbTaThl MO3HABATECIBHON JEATEIbHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(M) TUCKyCCUU 3a7]aBaTh BOIPOCHI MO 0OCYKaeMOI TeMe U BbICKa3bIBaTh UICH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opmMax pabOThI: IJIAHUPOBATH OPTAHU3AIHIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE KayeCTBa BBIMOJHEHHOW pa0OThI; pemiaTh BO3HUKAIOIIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnajeHre YHHUBEPCAIbHBIMU YYEOHBIMU PETYISTUBHBIMU ACUCTBUSMHU
BKJIFOYAET PAa3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKLIHMH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Haubonee MOAXOASUIMH € YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHANMU3UPOBATH PE3YyJbTAThl: COOTHOCUTH CBOM JEUCTBHUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
oOmrero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HMMEIOT OO0Iee COJepkKaTeabHOEe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISCT PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OT/ACJNBHBIX KJIAcCOB, TaK M B paMKax peaju3allud HWHIUBUIYAIbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUIA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM MOHSATHI U METOJOB, pelIaTh 3a7a4i 00Jiee BBICOKOTO YPOBHS CJIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOocO0OB ACHCTBUM, cHeMUUUECKUX I TPEeIMETHOMN
obnmactu «XWMHUS»; OCHOBHI HAYYHOTO MBIIIJICHUS, BUJIBI JESITCIBHOCTH IIO
MOJIYYEHHUIO HOBOTO 3HaHMS, €ro HWHTEpPIpEeTalud, NpeoOpa3oBaHUI0 U
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HCHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0pa3zoBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIIENYIONINE TIPEIMETHBIE PE3yNbTaThl M3YyUYEHUS XUMUU Ha YIIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBAa, MOJb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCHUJIl, aM(POTEPHBIH THUAPOKCHI, XUMHUYECKas peaKius,



KJaccuduKaius peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, PEeaKIuu
3aMelIeHUs, peaklnuu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHUYECKasl CBsI3b, MOJIAPHASsI W HEMOJSpPHAsl KOBAJICHTHAS CBS3b,
WOHHAs CBSi3b, HMOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIECTBa
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKHCJIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

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

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUs ()OPMYJT BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMyram, BUJIbI XUMHUYECKOM
CBsI3U (KOBJICHTHOW ¥ MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHH, 3aKOHA ABOTaJpo U €ro CIEICTBUM, NPEICTABICHUN O HAYYHBIX METOIAX
NO3HAHMS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX W TEOPETHUYECKHX METOJax
UCCJIEOBAHUS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKIU;

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX JIEMEHTOB OT UX NoyioKeHus B [lepuoguyeckoii cucreme:

ONMKCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy llepuoamaeckoit
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH O0O3HA4YEHUs, KOTOpble UMEIOTCs B Tadmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. Menneneesa», ¢ 4YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqipa, o0IIee YMCII0 AICKTPOHOB U PACTIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBs3b TMOJIOKEHUs JJieMeHTa B [lepmoamueckoit cucreme cC
pacnpenesieHueM 3JIEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUUYECKHE OJJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHUE peaklnu (10 YUCIY U COCTaBy YYAaCTBYIOIIMX B PEAKIIMHU BEILIECTB, MO
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
MIPOCTBIX U CJIOXHBIX BEUIECTB: KUCIOPOAA, BOJOPOAA, BOJbI, OOIINE XUMHUYECKHUE
CBOICTBAa OKCHJOB, KHCJIOT, OCHOBAHHM M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, MOATBEPKIAsi NMPUMEpPaAMU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIUM;

OMKCHIBATh POJIb KUCIOPO/Ia, BOJOPOAA U BOJBI B MPUPOJIHBIX IMpoliEccax, B
KUBBIX OpPraHM3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACISAX MPOMBIILIEHHOCTH,
BO3MOHO€ HUCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSCHATh W TMPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCHMOCTH OT HX
COoCcTaBa M CTPOEHHUS, BO3MOXKHOCTH MPOTEKaHUS XUMHUYECKUX NPEBpPALICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBbHYIO MOJEKYJISPHYIO U MOJSIPHYIO MaccChl BEILECTB,
MOJIIPHYIO Maccy CMECH, MOJIbHYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa B COEJUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMEeHTa Mo (opmyse COeAMHEHHs, HaXOAWUTh
npocTerIyro (OpMyJTy BEHIECTBA 10 MACCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIECTBA B PAacTBOpPE, MOJISIPHYIO KOHIICHTPAILIMIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUSIM XUMUYECKON peakIinu;

IPUMEHSITh OCHOBHBIE ONEPAIIMHM MBICIUTEIIBHON JIeATeNbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX ~CBsI3€Ml — 11  M3y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PeaKkluid, 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 PpPEaKIUi
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
IIPUYHMHBI MHOT0OOpa3usl BEIECTB, COOTHOCUTh XMMHYECKUE 3HAHUS CO 3HAHMSIMU
JIpYTHX Y4eOHBIX MTPEAMETOB;

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 MPAKTHMYECKUX DPAOOT MO MOJYyYEHHUI0 U COOUpaHHIO
ra3o00pa3HbIX BEUIECTB (BOAOPOJAa M KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONpEJEICHHOM  MacCOBOM  J1OJ€l  pacTBOPEHHOrO  BEIIECTBA, PEIIEHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PAaMOTHOCTH,
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 TIPEIMETHBIC PE3YJIbTaThl M3YYEHUS XUMHUW Ha YIIIyOJICHHBIM
yYpOBHE:

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

AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKHCJIEHHE W BOCCTAHOBJICHHE, DJICKTPOJIM3, aJUIOTPOMNus, amM(OTEepHOCTb,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYIISIPHBIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MpUMUTHUBHAs KyOuyeckas, oOBEMHO-
LHEHTPUPOBaHHAs KyOudeckas, IpaHEEHTPUPOBaHHAs KyOuueckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMUKHU KAK OJTHOW U3 TEOpETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~XMMHUYECKMX T[OHATHH U
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

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

ONpPEAEATh BAaJCHTHOCTh W CTEIEHb OKHUCJICHHUS XUMHUUYECKUX IJIEMEHTOB B
COEOMHEHUSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSX, 3aps] HOHA IO
XUMUYECKOW (hopMmyIie, XapakTep Cpellbl B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
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 3JJIEMEHTOB: pa3iuyaTh MNOHATHUA «A-rpynna» u «b-
IPYIIay, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHAITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacnpeneieHueM SJEKTPOHOB IO SHEPreTHYCCKUM YPOBHSIM, MOAYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MEPHUOIOB;

BBIJICTIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M HX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHUJIOB W THIIPOKCHUIOB) B TpeleiiaX MaJlbIX NMEPHO0B M TJIABHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

PacKpbIBaTh CMBICII TCOPHH JIEKTPOJMTHUSCKON TUCCOIMAINH, 3aKkoHa [ecca
U €ro CIICJICTBUH, 3aKOHA JCHCTBYIOIIUX MacC, 3aKOHOMEPHOCTCH H3MEHEHUS
CKOPOCTH XHMHYECKOW PEaKIUW, HAMpaBICHUS CMENICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (aKTOPOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE JJICMEHTBI, HEOPraHMYECKUE BEIIECTBA,
XUMHYECKUE PEakIuu (10 YUCITy M COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TEIUIOBOMY 3((EKTy, MO arperaTHOMy COCTOSIHHIO PEarcHTOB, 1O H3MCHCHHUIO
CTCTICHCH OKHCIICHUS XWMHYCCKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, 1O YYacCTHIO
KaTaau3aTopa);

XapaKTepu30BaTh (ONMMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOJATBEPXKIas 3TO OIMHCAHHUEC
npuMepaMyd  MOJIEKYJISPHBIX W  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS : SJICKTPOJIUTHUECKON TUCCOIUAIIMK KUCIIOT, IIeIoueh
U COJIel; TIONHBIE W COKpAIlleHHbIE YPaBHEHHS pEaKIMi HWOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXIY
BEIIIECTBAMH PA3IUNYHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh IMPOIIECCOB THJAPOJIHM3a COJIEH TOCPEICTBOM
COCTaBJICHUS KPaTKUX MOHHBIX W MOJIEKYJISPHBIX YPAaBHCHUHN peakIui, CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIMA  TIOCPEICTBOM  COCTAaBJICHHUSI
AJICKTPOHHOTO 0ajaHca ITUX PEaKIINA;

IpeACKa3bIBaTh XapaKTep CPeabl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MUECKHE W XHUMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, anmas, KpeMHuid, 60p, a3ot, Gpocdop,
cepa, XJop, HATPUd, Kalluil, MarHui, KaJIbIAW, ATFOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) u 00pa3oBaHHBIX MMM CJOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOAOPOJ, cepoBomopona, okcuabl yriepoaa (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 (KUCIOPOACOAEpKAIIME KHUCIOTHI XJOpa, a30TUCTas, OOpHAs, YKCycHas
KHCIIOTBI U MX coiin, ranorenunibl kpemuus (1V) u gpocdopa (Il u V), okcun u
rugpokcua xpoma (l11), nepmanranar kamms;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMECHECHHUE B PA3JIMYHBIX OTPACIIIX SKOHOMHUKH,
WCTIONIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTEPHAJIOB M TEXHOJIOTHA;

IIPOBOAUTEL PEAKIIUU, MOATBEPKIAIOIINE KAYSCTBEHHBIM 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, MarHusi, Kajabliusl, aTlOMUHUS, *Kereza (2+) u xkenesa (3+), meau (2+),
ITUHKA;

OOBSICHATHh M MPOTHO3UPOBATh CBOMCTBAa BAXKHEUIINX M3Yy4aCMbBIX BEIICCTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMECHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWMCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUUYECKHUX MPEBPAIICHUN B Pa3INIHBIX
YCIIOBUSAX HA OCHOBE pPACCMOTPEHHBIX JJICMEHTOB XHMHYCCKOW KHUHETUKH M
TEPMOJIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa M0 (opMylie COSIMHEHHsS, MaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJBHYIO JOJI0 XHUMHYECKOTO DJEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMI0 BeEIIeCTBA B pAacTBOpPE, HAXOAWTh
IpoCTeNIyo (hOpPMyYITy BEHIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKIUi C y4eTOM HEJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIa MPOIYKTa, 3HAYECHUS TEIJIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

cobmomaTe TpaBuia  Oe3omacHOM  pabOTBl B JA0OpaTOpuu  IpHU
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSIMH BBITOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W YIJIEKUCIOTO Tra3a) W PEIICHUIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaTh
dKCIIepUMEHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIbCTB, rpadMKOB, TAOJIUIl U BBISBIATH
AMIHUPUYECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpAIlii MBICTUTEIHHOU JEATEIBHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H) NMPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKITUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAaHMS (HAOJIOJeHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN );



NpUMEHATh  MpaBuia  Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMA B TIOBCEAHEBHOM JKU3HM, IMIpaBWia IMOBEJAEHUS B IEIAX
cOepexeHuss 370pOBbS U OKPYXKAIOMIEH NPUPOAHON Cpeiabl, MOHUMATh BpeX
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINPENEICHHBIX BEIIECTB,
MOSICHATh HAa MPHUMEpPax CrocoObl YMEHBIIEHUS U MPEeJAOTBPAIICHUS UX BPEAHOTO
BO3JIEHCTBUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE MHpelCcTaBlieHus O chepax npodeccrnoHanbHOU
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st TpoecCUOHAIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpa XMMHHM Kak
npoGUIBHOTO TpeIMeTa NpH MNPOAOCHKEHUH OOydYeHHsT Ha YpPOBHE CPEIHEro
oO1ero oOpa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATEILCKON N1eATeIbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIMpaBICHHOCTH, NPUOOPECTH OIbIT
NPOBEJICHUS YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbIX OpraHu3aluii,
a TaKXKe opraHu3anuii (IIEHTPOB) JOMOTHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmmuyecTBo yacos
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYyeckue
n/n U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMusa — BakHas 00J1acThb

€CTECTBO3HAHUA U http://school-
1.1 10 2 collection.edu.ru/catalog/rubr/d05469af-69bd-

OPAKTUYECKOU
p 11db-bd13-0800200c9c08/75643/?

JACATCIBbHOCTH YCJIIOBCKA

BemectBa 1 xuMu4yeckue

1.2 28 1 https://www.yaklass.ru/p/himija/8
peakumn
Hroro mo pazgeny 38
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKnx BelecTn
https://www.yaklass.ru/p/himija/9-
Bo3znyx. Ilonsitue o razax. . ]
2.1 19 1 1 klass/khimiia-nemetallov-157456/svoistva-
Kucnopon. Oxcupt i
kisloroda-159350
Boxonox. Tlomsirie o https://www.yaklass.ru/p/himija/9-
2.2 AOPOAL 8 1 klass/khimiia-nemetallov-157456/svoistva-
KHUCJIOTaX U COJISIX
vodoroda-157457
Boxa. Pactsonir. [lomsTiie https://www.yaklass.ru/p/himija/9-
2.3 A pbl. 18 1 1 klass/khimiia-nemetallov-157456/svoistva-
00 OCHOBaHUAX
vodoroda-157457
OCHOBHBI€E KJIaCCHI https://www.yaklass.ru/p/himija/8-
2.4 HEOPraHMYECKUX 16 1 1 klass/klassy-neorganicheskikh-veshchestv-
COeIUHEHUU 14371/klassifikatciia-veshchestv-194235



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/75643/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/75643/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/75643/
https://www.yaklass.ru/p/himija/8
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-kisloroda-159350
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-kisloroda-159350
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-kisloroda-159350
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235

Hroro no pazneny

61

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeaknumn

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema

https://www.yaklass.ru/p/himija/8-

3.1 XUMHUYECKUX DJIEMEHTOB /J[. 18 klass/periodicheskii-zakon-i-stroenie-atomov-
N. MenneneeBa. CtpoeHue 163960/periodicheskii-zakon-163961
aroma
XHUMHYECKas CBAI3b. o

https://www.yaklass.ru/p/himija/8-
OKHUCINUTEIIBFHO- . .
3.2 16 klass/stroenie-veshchestva-18844/tipy-
BOCCTAaHOBUTEIbHEIE . .
khimicheskoi-sviazi-18860
peakumn
Hroro mo pazgeny 34
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 136

I10 ITIPOT'PAMME



https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://www.yaklass.ru/p/himija/8-klass/stroenie-veshchestva-18844/tipy-khimicheskoi-sviazi-18860
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9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n MPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo H XuMnuyeckasi peakums
https://www.yaklass.ru/p/himija/8-
. klass/pervonachalnye-khimicheskie-
[ToBTOpEeHMEe U yriuyodaeHue 3HaHUH O . _ _

11 BelleCTRe 8 poniatiia-i-teoreticheskie-
predstavleniia-15840/fizicheskie-
tela-i-veshchestva-15579
https://www.yaklass.ru/p/himija/8-
klass/periodicheskii-zakon-i-

19 OcCHOBHBIE 3aKOHOMEPHOCTH 14 1 1 stroenie-atomov-

MPOTEKAHUSI XUMUYECKUX PEAKIUI 163960/periodicheskaia-tablitca-i-
zakonomernosti-izmeneniia-svoistv-
khimicheski -174105
https://www.yaklass.ru/p/himija/8-

13 DIEeKTPONUTHYECKAs JUCCOLMALIUS. 14 1 5 klass/stroenie-veshchestva-

XUMHUYECKUE PEAKIIMU B pacTBOpax 18844/tipy-khimicheskoi-sviazi-
18860
Utoro no pazneny 36
Pa3pen 2. Hemerasiibl M UX COeTUHEHU S
https://www.yaklass.ru/p/himija/9-
21 OO01as XxapakTepUCTUKA XUMUYECKHIX 8 1 klass/khimiia-nemetallov-
anemeHToB VIIA-rpynmnsl. [anorens 157456/galogeny-khlor-i-ego-
soedineniia-161110
2.2 OO11ast XapakTepUCTUKAa XMMUYECKUX 10 https://www.yaklass.ru/p/himija/9-
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aneMeHToB VIA-rpynnsl. Cepa u eé
COEIMHEHUS

klass/khimiia-nemetallov-

157456/sera-i-ee-soedineniia-
161314

OO6mast xapakTepUCTHKAa XUMHUUYECKUX

https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-

157456/azot-i-ego-soedineniia-
161796

2.3 aneMeHTOB VA-Tpymmsl. A30T, hocdo 12
pyn bocdop https://www.yaklass.ru/p/himija/9-

1 UX COCIUHEHUS o
klass/khimiia-nemetallov-
157456/fosfor-soedineniia-fosfora-
163104
https://www.yaklass.ru/p/himija/9-

OO61ast xapakTepUCTUKa XUMUYECKHX -
klass/khimiia-nemetallov-

2.4 anemeHToB |VA-Tpynmel. Yriepon u 13 L

. 5 157456/uglerod-soedineniia-
e coenuHeHus. bo
KPCMHHH, HX COCAMHCHHA. HOp ugleroda-163475
Hroro mo pazgeny 43
Pa3nen 3. Merasiibl M X cOeANHEHHUS
https://www.yaklass.ru/p/himija/9-

3.1 OO01me CBOMCTBA METAIIOB 10 klass/khimiia-metallov-
163805/metally-15154
https://www.yaklass.ru/p/himija/9-

. klass/khimiia-metallov-

3.2 Baxxneimne MeTajuIbl 1 UX COSIUHEHUS 22 o
163805/shchelochnye-metally-i-ikh-
soedineniia-163806

Hroro no paszneny 32
Pa3nen 4. Xumus u okpyxanmas cpeaa
41 Bemiectsa u marepuaisl B )KU3HU 5 https://www.yaklass.ru/p/himija/11-

yenroBeka. OCHOBBI DKOJIOTHYCSCKOM

klass/khimiia-i-zhizn-
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rPpaMOTHOCTH

7285128/printcipy-khimicheskogo-

proizvodstva-7279412

Hroro no pazgeny 5)

Paznen 5. O6001menne 3HaHui
[ToBTOpeHue u 0600IIeHNE 3HAHUI

51 OCHOBHBIX Pa3JielioB KypcoB 8—9 10 2

KJIacCOB

Hroro mo pazueny 10

PezepBHoe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 136 11

[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
No KoaunuecTBO 4acoB
JlaTa
KounTtpoa IIpakTHye
Tema ypoka Bcee Hsyue DJIeKTpOHHbIe N (poBbIe 00pa3oBaTeIbHbIE pecypchl
n/ bHbBIE CKHUe
ro HUA
n padoTsbI padoThI
1T .
PEAIMET XHMIH http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
Posb xumuu B 1 04.09
bd13-0800200c9c08/75643/7?
JKHU3HHU YCIIOBCKa
ITousatue 06 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
HCTOPHH bd13-080020009c08/7_5643/?
BO3HHKHOBEHMS I . 05 08 https://resh.edu.ru/subject/lesson/1521/start/
Pa3BUTHS XMMUMU. '
XHUMHSA B CUCTEME
HayK
Tena u BeIecTsa. https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
DIBHYCCKIC I khlm|ch_es_k|e-pqn|gt||a_-|-?eoretl_chgskle-p_redstavlen||a-
CUMIICCKILE 1 06.09 15840/fizicheskie-i-khimicheskie-iavleniia-211459
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CBOMCTBA BEILICCTB bd13-0800200c9c08/75644/?
duznyeckue u http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
J— https://resh.edu.ru/subject/lesson/1521/start/
Iloustue o
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TeOpeTI/I‘-IeCKI/IX
MeToax 1 11.09 bd13-
' 0800200c9c08/75645/?interface=pupil&class[]=50&class[]=51&class[]
TO3HAHUA B =53&class[]=54&subject=31
CCTCCTBCHHBIX
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HayKax.
HUctounuku
XUMHYECKOM
uHpOpMaIUH

IIpencraBnenus o
HAyYHOM
[MO3HAHUH Ha
AMIUPHIECKOM
YpOBHE:
HaOII0CHHE,
U3MEpEeHHE,
AKCIIEPUMEHT,
MO/IETUPOBAHHUE.
ITonsarue o
MeToJ1aX paboTHI C
XUMHYECKUMU
BEIIECTBAMU.
Ob6opynoBanue
IIKOJILHOM
XUMHYECKOH
nabopaTtopuu

12.09

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
bd13-
0800200c9c08/75645/?interface=pupil&class[1=50&class[1=51&class[]
=53&class[1=54&subject=31

IIpakTuueckas
pabora Ne 1 mo
teme "[IpaBuia
paboTHI B
nabopaTopuu U
MIPUEMBI
oOparteHus ¢
1a00paTOPHBIM

13.09
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obopynoBanuem"

YucTele BelecTna

https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-

8 enec 13.09 khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/chistye-
U CMECH
veshchestva-i-ikh-smesi-15564
Croco6bI https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
9 pa3eNeHus 18.09 poniatiia-i-teoreticheskie-predstavleniia-15840/razdelenie-smesei-
cMeceil metody-ochistki-veshchestv-179819
[IpaxkTnueckas https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
pabota Ne 2 o poniatiia-i-teoreticheskie-predstavleniia-15840/razdelenie-smesei-
TeMe "Pa3nencHue metody-ochistki-veshchestv-179819
10 cMmeceit (Ha 19.09
MPUMEPE OUUCTKHU
ITIOBAPEHHOMN
coym)"
ATOMEL K https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
11 20.09 khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/atomy-i-
MOJIEKYJIBI
molekuly-183021
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
XUMUYECKHE L . . . . gy
12 20.09 khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
3JIEMEHTHI . . L. .
15840/khimicheskie-elementy-znaki-khimicheskikh-elementov-188929
IIpocTeie n https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
13 CJIIO>KHBIE 25.09 khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/otlichiia-
BelllecTBa prostykh-i-slozhnykh-veshchestv-201551
BemectBa o
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
MOJIEKYJISIPHOTO U . ) . i i N .
14 26.09 khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/atomy-i-
HEMOJIEKYJIIPHOTO
yip molekuly-183021/re-d5c1ed60-6f5d-44d1-a462-8c2e6c025379
CTPOEHUS
15 XuMuueckas 27.09 https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
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3JIEMEHTOB
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BemecTsa. MoJb khimii-14608/kolichestvo-veshchestva-226776
BzauMocBs3b
KOJINYECTBA,

25 MAaccCHl U 4ncia 16.10
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XuMu4deckue
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peakuus u e€ 15840/fizicheskie-i-khimicheskie-iavleniia-211459
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3aKOH COXpaHEHHUS . - . ) ) -
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sokhraneniia-massy-veshchestv-v-khimicheskikh-reaktciiakh-214747
ATtomHO-
MOJIEKYJISIPHAS
31 teopus. JKu3Hb u 25.10 https://www.culture.ru/persons/9414/mikhail-lomonosov
NEeITeILbHOCTh M.
B. JIJomoHOCOBa
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
XuMuyeckue . . . . . -
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YPaBHCHIA 15840/uravneniia-khimicheskikh-reaktcii-214790
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518

bI€ PEeaAKIUU

12

XHUMHUUECKHE
DJIEMEHTHI —
OKHCIIUTEIN 1
BOCCTaHOBHUTEIHN

https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-

reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-
190472

12

CocraBnienue
YpaBHEHUU
OKUCITUTEIHHO-
BOCCTAaHOBUTEIBH
BIX PEaKIIN,
METOJT
AIEKTPOHHOTO
OanaHca

https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-

reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-
190472

13

Beruucnenus no
YpaBHEHUSAM
XUMHUYECKOU
peaKIuu:
KOJIMYECTBA
BCIIICCTBA,
00BEMa, MacChI 10
HU3BECTHOMY
KOJIMYECTBY
BCIIICCTBA,
00BEMy, Macce
peareHTOB WIH
MPOIYKTOB
peaxiuu

https://chemege.ru/zadachi-na-vyxod/

13

Brraucnenns
MIPOCTEHILIEH

https://chemege.ru/zadachi-na-vyxod/



https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472
https://chemege.ru/zadachi-na-vyxod/
https://chemege.ru/zadachi-na-vyxod/

MOJIEKYJIIPHOM
bopmyIbl
BEIIECTBA 110
W3BECTHBIM
MaCCOBBIM JIOJISIM
JJIEMEHTOB
13 O60061enue u
9 CHUCTEeMaTHU3alus 1
3HAHHA
KontponbHas
pabota Ne 5 o
13 teme "CtpoeHue 1
3 aToma.
XuMuueckas
CBs3p"
}13 PesepBHBIil ypok 1
23 PesepBHBIil ypok 1
23 PesepBHBIil ypok 1
OBILEE
KOJIMYECTBO
YACOB IIO 136

I[TPOTPAMME




9 KUIIACC

Ne KoanyecTBO 4acoB Jlara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer KoHTpo/bHbI IIpakTHYecku H3YYCHH
o0pa3oBaTe/ibHbIE pecypchl
n 0 e padoThlI e padoTbl b
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

1 CrpoeHue aToMOB 1 6931691/sovremennaia-model-stroeniia-atoma-
6936621 /re-a84accaa-95cf-41ae-be72-
6db6a7712ala

ITocnenoBaTeabHOCTH https://www.yaklass.ru/p/himija/11-
3aII0JTHECHUS klass/osnovnye-poniatiia-i-zakony-khimii-

2 JJIEKTPOHHBIX 1 6931691/sostoianie-i-raspredelenie-elektronov-v-
opOuTasneit aToMOB atome-d-orbitali-6931775/re-f812a955-5¢95-
MaJIBIX IIEPUOJIOB 40e2-94c3-e6982cf28258
OcoOeHHOCTH https://www.yaklass.ru/p/himija/11-
3aI0JTHEHUA klass/osnovnye-poniatiia-i-zakony-khimii-

3 AIEKTPOHHBIX 1 6931691/sostoianie-i-raspredelenie-elektronov-v-
opOuTasneit aToMOB atome-d-orbitali-6931775/re-f812a955-5¢95-
OOJIBIIINX TTIEPUOJIOB 40e2-94c3-e6982cf28258

https://www.yaklass.ru/p/himija/11-

4 CrerneHb OKUCICHUS U 1 klass/osnovnye-poniatiia-i-zakony-khimii-
BAJICHTHOCTh 6931691/valentnye-vozmozhnosti-atomov-

6939437
https://www.yaklass.ru/p/himija/11-

5 Bunpr xumuueckou 1 klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
CBSA3U 6927604/elektronnaia-priroda-i-tipy-

khimicheskoi-sviazi-elektrootritcatelnost-6926170

6 OOMeHHBIN 1 1 https://www.yaklass.ru/p/himija/11-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-a84accaa-95cf-41ae-be72-6db6a7712a1a
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-a84accaa-95cf-41ae-be72-6db6a7712a1a
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-a84accaa-95cf-41ae-be72-6db6a7712a1a
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-a84accaa-95cf-41ae-be72-6db6a7712a1a
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-a84accaa-95cf-41ae-be72-6db6a7712a1a
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-f812a955-5c95-40e2-94c3-e6982cf28258
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170/re-bcd405a3-aa95-42a2-8f48-8225f682e6cd

JIOHOPHO- klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
AKILENTOPHBIN 6927604/elektronnaia-priroda-i-tipy-
MeXaHu3M khimicheskoi-sviazi-elektrootritcatelnost-
oOpa3oBaHUs 6926170/re-bcd405a3-aa95-42a2-8f48-
KOBAJICHTHOM CBS3H. 8225f682e6¢d
MexMonexysspHbie
B3anMMOJICHCTBUS
Tunbr
KPHUCTAJUTMYECKUX L
. https://www.yaklass.ru/p/himija/11-
PELIETOK, . ) . .
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

7 0CcO0EHHOCTH . . . .

6927604/zavisimost-fizicheskikh-svoistv-

CTPOEHUS . ) ) .
veshchestv-ot-tipa-kristallicheskoi-res -6926176

KPHUCTAJUTMYECKUX

peLETOK

3aBHCHMOCTH CBOMCTB o
https://www.yaklass.ru/p/himija/11-

BEIIlECTBA OT THUIIA - i o i

. klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
8 KPUCTAJUTMYECKOMN - o . .
. 6927604/zavisimost-fizicheskikh-svoistv-
CIIETKU U BUJA
p N a veshchestv-ot-tipa-kristallicheskoi-res -6926176
XMMHUYECKOH CBS3HU
Knaccuduxkanus https://www.yaklass.ru/p/himija/11-

9 XUMUYECKUX PEAKIUN klass/khimicheskaia-kinetika-

110 Pa3JIUYHbIM 6995740/klassifikatciia-khimicheskikh-reaktcii-po-
pU3HaAKaM raznym-priznakam-6964758
DHepreTuka https://www.yaklass.ru/p/himija/11-

10 XUMUYECKUX PEAKIUH. klass/khimicheskaia-kinetika-6995740/teplovoi-
Tennosoii 3¢ ekt effekt-khimicheskoi-reaktcii-termokhimicheskie-
XUMHUUYECKOHN peakiuu uravneniia-6964761

11 3akoH ['ecca u ero https://www.yaklass.ru/p/himija/11-

CICOCTBUA

klass/khimicheskaia-kinetika-6995740/teplovoi-



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170/re-bcd405a3-aa95-42a2-8f48-8225f682e6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170/re-bcd405a3-aa95-42a2-8f48-8225f682e6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170/re-bcd405a3-aa95-42a2-8f48-8225f682e6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170/re-bcd405a3-aa95-42a2-8f48-8225f682e6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170/re-bcd405a3-aa95-42a2-8f48-8225f682e6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761

effekt-khimicheskoi-reaktcii-termokhimicheskie-

uravneniia-6964761

Breraucnenus mo
TEPMOXUMHUYECKOMY
YPaBHEHUIO PEaKIINH:
Ter10BOTO A dexra
XUMHYECKON peaKIuu

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-kinetika-6995740/teplovoi-

effekt-khimicheskoi-reaktcii-termokhimicheskie-

uravneniia-6964761

12 10 KOJIMYECTBY
BEIIECTBAa, Macce MIIN
00BEMY
MpOpEearupoBaBILIETO
WM 00pa3oBaBIIErocs
BEIllECTBA
[TonsiTue o ckopocTu https://www.yaklass.ru/p/himija/11-
13 XUMHUYECKON PEaKLHH. klass/khimicheskaia-kinetika-6995740/skorost-
3aKOH JACMCTBYIOIINX khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
Macc skorost-reaktcii-6964759
DHeprus akTUBALIMH. o
https://www.yaklass.ru/p/himija/11-
ITonarue o karammse. - —
14 klass/khimicheskaia-kinetika-
DepMEHTBHI. . . .
6995740/katalizatory-i-kataliz-6964760
HNHruburopsr.
https://www.yaklass.ru/p/himija/11-
@DaKTOPbI, BIUSIIONINE . .
15 klass/khimicheskaia-kinetika-6995740/skorost-
Ha CKOPOCTh
P . khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
XUMUIHCCKOU peakitin skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-
Ilousitue o . .
klass/khimicheskaia-kinetika-
16 XUMHYECKOM

PaBHOBCCHHU, IPUHIUIL

6995740/khimicheskoe-ravnovesie-printcip-le-
shatele-6984763



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
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JIe Hlatenbe

@DaKTOpPBI, BIUSAIOIINAC
Ha COCTOSIHUE

XUMHUYECKOT'O L
https://www.yaklass.ru/p/himija/11-

paBHOBECHSL. . . L.
klass/khimicheskaia-kinetika-

[Iporno3upoBanue o o

17 6995740/khimicheskoe-ravnovesie-printcip-le-

BO3MO>KHOCTH
shatele-6984763/re-735c149b-72aa-4072-993b-
oTeKa
NpOTeKatis 321cbcc20532
XUMHYECKUX
MPEBpAILCHUN B
Pa3IMYHBIX YCIOBHUIX
OKHUCINUTEIBFHO- https://www.yaklass.ru/p/himija/11-

18 BOCCTAaHOBUTEIILHEIE klass/khimicheskaia-kinetika-6995740/okislitelno-

peaxknuu vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-

Baxxubie oxuciuTenn . o o
klass/khimicheskaia-kinetika-6995740/okislitelno-

19 1 BOCCTaHOBUTEIIH. i -

vosstanovitelnye-reaktcii-6984764/re-a4284b55-
[Tepmanranar kanus
f952-4a0d-8c24-ab401511019d
CBolicTBa MPOCTHIX
BEIIECTB — METAJJIOB
M HEMETAJJIOB, KUCJIOT https://www.yaklass.ru/p/himija/11-

20 U COJIEH — B CBETE klass/khimicheskaia-kinetika-6995740/okislitelno-
MpeACTaBICHUI 00 vosstanovitelnye-reaktcii-6984764/re-a4284b55-
OKUCJIUTEIILHO- f952-4a0d-8c24-ab401511019d
BOCCTAaHOBUTEIBHBIX
peakuusx
[IpakTnueckas pabora

21 Ne 1. Pemntenne

OKCIICPUMCHTAJIbHBIX
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3aJ1a4 I10 TeMe
«OKHCINTEIBHO-
BOCCTAHOBHUTEJILHEIE
peaKIm»

KonTtponsHas pabora
Ne 1 o teme

«OcHOBHBIC

22 3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaxkuuin
PactBopenne kak https://www.yaklass.ru/p/himija/11-

23 (U3UKO-XUMUYECKUIA klass/khimiia-rastvorov-7109506/rastvory-
mporecc rastvorenie-7048764

https://www.yaklass.ru/p/himija/11-

24 DIEKTPOIUTHI U klass/khimiia-rastvorov-7109506/rastvory-
HEDIEKTPOJIUTEI rastvorenie-7048764/re-6849753d-39e5-47c7-

9e4b-72a2ab9cd2ab
Teopus https://www.yaklass.ru/p/himija/8-

25 ANEKTPOJUTUUECKOU klass/rastvory-58606/elektroliticheskaia-
JUCCOLMALIUU dissotciatciia-kislot-osnovanii-i-solei-102805
HMonnoe https://www.yaklass.ru/p/himija/8-

26 MPOU3BEICHUE BOBI. klass/rastvory-58606/elektroliticheskaia-
Boaopoansrit dissotciatciia-kislot-osnovanii-i-solei-102805/re-
IOKAa3aTellb dc82e3e9-bac3-4899-8599-d5bb896ad3ca

https://www.yaklass.ru/p/himija/8-
DNEeKTpOIUTHYECKAs . .
klass/rastvory-58606/elektroliticheskaia-

27 JIUCCOLIMAIUS KUCTIOT,

OCHOBaHUH U COJIEN

dissotciatciia-kislot-osnovanii-i-solei-102805/re-

590f2201-36fb-4596-8a39-7dd9e4885b09
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Peakiiu moHHOTO

https://www.yaklass.ru/p/himija/8-

28 klass/rastvory-58606/-reaktcii-ionnogo-obmena-

oOmMeHa R
reaktciia-neitralizatcii-141555

CBolicTBa KHCIIOT,

OCHOBAHMH U COJIeH B https://www.yaklass.ru/p/himija/8-

29 CBETE MPEACTABICHUI klass/rastvory-58606/-reaktcii-ionnogo-obmena-
00 reaktciia-neitralizatcii-141555/re-29828f40-a61d-
BIEKTPOJIUTHYECKON 412c-9045-b54294313289
JIMCCOIMAITAN

30 KauectBeHHbIE https://www.yaklass.ru/p/himija/8-
peakuuy Ha UOHBI klass/rastvory-58606/obnaruzhenie-ionov-232926
[IpakTnueckas pabora
Neo 2. Pemierue

31 AKCIIEPUMEHTATBHBIX
3aj1a4 o TeMe
«INEKTPOTUTHYECKAS
JACCOITHAITHS

https://www.yaklass.ru/p/himija/11-

32 IM'aaponus coseid klass/khimiia-rastvorov-7109506/gidroliz-solei-
7126690
https://www.yaklass.ru/p/himija/11-

33 Honnere ypaBHteHH klass/khimiia-rastvorov-7109506/gidroliz-solei-
TUJPOJIU3a CoJIei 1126690
[IpakTrueckas padota
Ne 3. Pemienue

34 9KCIEPUMEHTAIBHBIX
3aj7a4 1Mo TemMe
«I'maponus couein»

35 Brruncnenust Macchbl https://chemege.ru/zadachi-na-rastvorimost/
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MPOJYKTa PEAKIIUU T10
HU3BECTHOM Macce
OJHOI'O U3 UCXOJHBIX
BEIIECTB, B3ATOTO B
BHUJIE pacTBOPA,
COZIEpKALIETO
OMPENEIEHHYIO
KOHUEHTPALNIO
PacTBOPEHHOTO
BEIIECTBA

KouTtponsHas pabota
Ne 2 o Teme

36 "DneKTpoIuTHYECKas
JIACCOITHAITHSL.
XUMHUYECKUE PEAKIINU
B pacTBopax"
https://www.yaklass.ru/p/himija/11-
Oomas -
klass/kharakteristika-nemetallov-
37 XapaKTEPUCTHKA . -
7269055/khimicheskie-elementy-nemetally-
HEMETAIIOB 6852268
O0mas https://www.yaklass.ru/p/himija/11-

38 XapaKTEPUCTHKA klass/kharakteristika-nemetallov-
TaJIOr€HOB 7269055/nemetally-viia-gruppy-7265030
XHMHYECKHE https://www.yaklass.ru/p/himija/11-

39 CBOMCTBA raJIOr¢HOB. klass/kharakteristika-nemetallov-
XHMHYECKHUE 7269055/nemetally-viia-gruppy-7265030/re-
CBOMCTBA XJIOpa d0310d4a-55f5-4248-aea2-c833c695f76b

40 XJI0pOBOJOPOA. https://www.yaklass.ru/p/himija/11-

ConsiHast KUCIIOTa

klass/kharakteristika-nemetallov-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b

7269055/nemetally-viia-gruppy-7265030/re-
d0310d4a-55f5-4248-aea2-c833c695f76b

41

[IpakTuyeckas pabora
Ne 4 o teme
"[lonydenue coysiHOM
KHUCIIOTBI, U3y4EHUE €€
CBOMCTB"

42

ITonsarue o
KHUCJIOPOCOAEPKAIIN
X KHACIJIOTaxX XJIopa U
HX COJISX

http://school-
collection.edu.ru/catalog/res/85646c09-ea24-
b4ed-7d13-4bc4053ba32a/?interface=catalog
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Breraucnenns mo
YpaBHECHUSM
XUMHYECKUX PEAKIUH,
€CJIH OJUH UX
peareHTOB JIaH B
H30BITKE

https://chemege.ru/zadachi-ege-po-ximii/
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Baxwueitmme
COCIMHECHUS XJIOpa U
HX HaXOXKJEHHE B
IpUpoJIe

https://chemege.ru/zadachi-ege-po-ximii/

45

Oo01mas
XapaKTepPUCTHKA
351eMeHTOB VIA-

IpYIIIBI

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-nemetallov-

7269055/nemetally-via-gruppy-7265029

46

CrpoeHnue u cBoiiCTBa
IIPOCTOTrO BEILIECTBA
cepbl. AJUIOTPOITHBIE
MOAU(UKAIIH CEPBI

https://www.yaklass.ru/p/himija/11-
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CepoBogopon,

https://www.yaklass.ru/p/himija/11-

47 CTpOEHHUE, klass/kharakteristika-nemetallov-
¢busnveckne u 7269055/nemetally-via-gruppy-7265029/re-
XHMMHYECKHE CBOICTBA €53171a8-94c0-43b5-a32b-659593c632ce

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

48 Oxcunpl cepbl .
7269055/nemetally-via-gruppy-7265029/re-
4cb06180-93d0-4b99-9499-311b6a133903
https://www.yaklass.ru/p/himija/11-

49 CepHucras KUCJIOTa U klass/kharakteristika-nemetallov-

€€ colm. 7269055/nemetally-via-gruppy-7265029/re-
c097a7cb-b581-4d2c-8015-fdc7748aeade
https://www.yaklass.ru/p/himija/11-

50 CepHas kucioTa 4 €€ klass/kharakteristika-nemetallov-

COJIx 7269055/nemetally-via-gruppy-7265029/re-
c097a7cb-b581-4d2c-8015-fdc7748aeade
https://www.yaklass.ru/p/himija/11-

[IpomblieHHoe -

. klass/kharakteristika-nemetallov-

51 MOJTyYCHUE CEPHOU _
7269055/nemetally-via-gruppy-7265029/re-

KHCIOTRI c097a7ch-b581-4d2c-8015-fdc7748acade

Haxoxnenue cepbl u

e€ coeAMHECHUH B o
https://www.yaklass.ru/p/himija/11-

MPUPOJIE. —
klass/kharakteristika-nemetallov-

52 XuMH4ueckKoe )
7269055/nemetally-via-gruppy-7265029/tv-

SarpASHEHHC 8fc2822f-c527-4fb8-b341-1903285b1a86

OKpYKaroIEen CpeJibl

COCIMHEHUSIMU CEPBI

Brraucnenust Mmaccel

53 https://chemege.ru/zadachi-ege-po-ximii/

IIPOJIyKTa peaKuu 1o
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HM3BECTHOI MacCOBOM
(06BEMHOIR) moute (%)
€ro BBIX0JIa OT
TEOPETUUECKU
BO3MOKHOTI0

Beruucnenus
MaccoBoi (00BEMHOM)
noiu (%) BbIxoaa
MIPOJIyKTa PEAKIUH TIO

54 . https://chemege.ru/zadachi-ege-po-ximii/
HU3BECTHOI Macce
(06BEMY) HCXOTHOTO
BEIIIECTBA U MPOJIYKTA
peakumn
O6mias -
https://www.yaklass.ru/p/himija/11-
XapaKTepUCTUKA -
55 klass/kharakteristika-nemetallov-
aiieMeHToB VA -
7269055/nemetally-va-gruppy-7265028
TPYIIIbI
A3zor, __—
https://www.yaklass.ru/p/himija/11-
pacrnpocTpaHeHueE B -
klass/kharakteristika-nemetallov-
56 npupoie, Gu3nIecKue
7269055/nemetally-va-gruppy-7265028/re-
U XUMHAYECKHE
. 5e950c5¢-6042-41ad-a6e8-122ca78ce924
CBOMCTBA
https://www.yaklass.ru/p/himija/11-
AmMMuak, ero -
klass/kharakteristika-nemetallov-
57 (dbuzuveckue u
. 7269055/nemetally-va-gruppy-7265028/re-
XUMITHECKHE CBOMCTRA e1fc4840-9eef-4ac8-ae90-59374cae1538
https://www.yaklass.ru/p/himija/11-
58 CoJin aMMOHHUS klass/kharakteristika-nemetallov-
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[IpakTuyeckas pabora
Ne 5 o Teme

59 "ITonyuenue
aMMMaKa, U3y4eHUe
€ro cBoucTB"

https://www.yaklass.ru/p/himija/11-
Oxcunet azora (I, 11, klass/kharakteristika-nemetallov-

60

I, 1V, V) 7269055/nemetally-va-gruppy-7265028/re-
e06da56a-7246-4904-abb9-b40399df9e0c
https://www.yaklass.ru/p/himija/11-

61 AzoTHcTas KUCIIOoTA. klass/kharakteristika-nemetallov-

A3zoTHAasg KHUCIOTA 7269055/nemetally-va-gruppy-7265028/re-
e06da56a-7246-4904-abb9-b40399df9e0c
[IpomblieHHoe http://school-

62 MOJTyYeHUE a30THOM collection.edu.ru/catalog/res/a7029573-dbd3-
KHMCJIOTHI 4bdd-98f0-d4461db9cbde/?interface=catalog
Hutpatsl 1 HUTPUTHI. o

https://www.yaklass.ru/p/himija/11-
Xumudgeckoe .
klass/kharakteristika-nemetallov-

63 3arps3HEHUE

. 7269055/nemetally-va-gruppy-7265028/re-
OK aromien cpenpl
PYAIOMEH Cpelt 2a9e9b32-98a8-4e52-b388-f9F1583¢167b
COEIMHEHUIMH a30Ta
docdop, https://www.yaklass.ru/p/himija/11-

64 alJIOTPOIIHBIE klass/kharakteristika-nemetallov-

Mo (UKaITIN 7269055/nemetally-va-gruppy-7265028/re-
docdopa 28917983-bdc4-486b-89ce-5859578174df
Oxcunsl pocdopa (111, https://www.yaklass.ru/p/himija/11-

65 V) u pochopnas klass/kharakteristika-nemetallov-
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Ilonstue o
MHHEPaTbHBIX https://www.yaklass.ru/p/himija/11-
YIOOpEHUSX. klass/kharakteristika-nemetallov-

66 3arpsi3HeHue 7269055/nemetally-va-gruppy-7265028/re-
IIPUPOIHBIX BOJOEMOB 3ebbc569-22e3-41eb-8835-
COCIMHEHUSAMHU a30Ta d3c8834f1794/pe?resultld=39535246278&c=2
u pochopa
Yraepon, ero https://www.yaklass.ru/p/himija/11-

67 aJUIOTPOTIHbIE klass/kharakteristika-nemetallov-

MO (DUKAITIN U 7269055/nemetally-iva-gruppy-7265027/re-
CBOMCTBA 8a280418-25e0-47e2-813e-b4abcd4adb017
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[IpakTuyeckas pabora
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OKCIICPUMCHTAJIbHBIX
3a7a4 1o TeMe
«Baxnenmue
MCETAJJIbI U UX
COC/IMHCHUS
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Brrmaucnenus cocraBa
cMmecei ¢
HCIIOJL30BaHUEM
pemeHI/m CUCTEM
ypaBHEHUU

https://staminaon.com/ru/chemistry/
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Pazanunbie TUITBD
BBIYHCJICHUH 1O
YpaBHEHUSIM
XUMHUYECKUX PEAKIUn
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KontponbHas padoTa
Ne 4 o Teme
«Baxneimue
METAJIIbI U UX
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be3omacHoe
HCITOJIb30BaHNE
BEILIECTB U
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B OBITY
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113

Hosrie MaTepuajbl U

https://www.yaklass.ru/p/himija/11-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313/re-799585f8-f221-4f47-a0a9-acaebdc53db3
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313/re-799585f8-f221-4f47-a0a9-acaebdc53db3
https://staminaon.com/ru/chemistry/
https://staminaon.com/ru/chemistry/
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412

TEXHOJIOT U H.
[IpuHIHIEI «3enEHOU
XUMUN

klass/khimiia-i-zhizn-7285128/printcipy-
khimicheskogo-proizvodstva-7279412

114

XuMuUs U 3J0pOBbE

https://www.yaklass.ru/p/himija/9-

klass/chelovek-v-mire-veshchestv-materialov-i-
khimicheskikh-reaktcii-232922/khimiia-i-pishcha-
khimiia-i-zdorove-232928
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XUMUYECKOE
3arpsi3HeHue
OKpYKarollen Cpeibl.
[Tonsatre o npenenbHO
JIOTTYCTUMOM
KOHIICHTPAIIUU
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https://www.yaklass.ru/p/himija/9-
klass/chelovek-v-mire-veshchestv-materialov-i-
khimicheskikh-reaktcii-232922/khimiia-i-pishcha-
khimiia-i-zdorove-232928

116

DKOJIOTHYECKHUE
poOJIeMBI,
CBSI3aHHBIE C
COEIMHEHUSIMU
yriepoja, a3ora,
CEpPBI, TSHKETBIX
MeTauioB. PoJib
XUMUU B PEIICHUU
3KOJIOTUYECKUX
npooieM
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[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
CUCTEMAa XUMHUYECKUX
3JIEMEHTOB B CBETE

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /periodicheskii-zakon-i-periodicheskaia-

sistema-khimicheskikh-elementov- -6948490
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https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490

TEOPHUU CTPOECHUS
aToma

3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB

https://www.yaklass.ru/p/himija/11-

118 XUMHUYECKUX klass/osnovnye-poniatiia-i-zakony-khimii-
3JIEMEHTOB U UX 6931691/zakonomernosti-izmeneniia-svoistv-
COeIUHEHUN B elementov-i-ikh-soedinenii-po-perioda -6957324
MEPUOJAX U TPYIIax
CrpoeHue BeliecTna B o

N https://www.yaklass.ru/p/himija/11-
TBEPAOM, KHJIKOM U . . . )
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

119 ra3000pa3HOM . L

B 6927604/elektronnaia-priroda-i-tipy-
cocToSHNH. Buapl

. g khimicheskoi-sviazi-elektrootritcatelnost-6926170
XUMHYECKOHN CBA3U
Knaccudukanus https://www.yaklass.ru/p/himija/11-

120 XUMHUYECKUX PEaKIni klass/khimicheskaia-kinetika-

110 pa3IUYHBIM 6995740/klassifikatciia-khimicheskikh-reaktcii-po-
IpU3HaKaM raznym-priznakam-6964758
[Iporno3upoBanue
BO3MOXHOCTH
MPOTEKAHUS
XUMHUYECKUX o
o https://www.yaklass.ru/p/himija/11-
MpEeBpaICHAN B . o .

121 B — klass/khimicheskaia-kinetika-6995740/teplovoi-
P y effekt-khimicheskoi-reaktcii-termokhimicheskie-
Ha OCHOBE

. uravneniia-6964761
MpeICTaBICHUAN
XUMHUYECKOU
KUHETUKU U
TEPMOIMHAMUKH.
122 XUMHUYECKUE PEAKIUU https://www.yaklass.ru/p/himija/11-
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690

B PacTBOpax.
I'mpponus coisen

klass/khimiia-rastvorov-7109506/gidroliz-solei-
7126690
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CBolicTBa KHCIIOT,
OCHOBAHHU U COJIEH B
CBETE NPEACTABICHUI
00
BIEKTPOIUTHYECKON
JTUCCOLIMAU

https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/khimicheskie-
svoistva-osnovanii-kislot-solei-v-svete-teorii-
elektroliti -7128668

124

OKHCIIUTETBHO-
BOCCTAHOBHUTEIHHBIE
peaxIuu.
DIIEKTPOJIH3.

https://www.yaklass.ru/p/himija/11-

klass/okislitelno-vosstanovitelnye-protcessy-

7170109/okislitelno-vosstanovitelnye-svoistva-

metallov-a-grupp-medi-i-zheleza-7224309

125

[IpakTnueckas pabora
Ne 10. Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«XHUMHYECKHE
peaKIum»
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[IpakTrueckas padota
Ne 11. Pemenue
SKCIIEPUMEHTAIBHBIX
3aJa4 10 TeMe
«Mertansl,
HEMETaJIbl U UX
COCIMHCHUS

127

PesepBHBIN ypoK
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PesepBHBIN ypOK
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https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
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YACOB I10 ITPOT'PAMME




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

- OCHOBHas 1umepamypa
Iabpuensn O.C. Xumus: 8§ kiacc : y4eOHUK g 0O0IIe00pa3oBaTEIbHBIX
yupexaenuit. — M.: JIpoda.

- 0ONONHUMeENbHAs TUMepamypa

1. Kypnan «Xumus B IIKOJIE;

2. Konrpen - Xumus mis Bcex (http://kontren.narod.ru). - wrdopmarmoHHO-
00pa3oBaTebHBIN CAUT M TEX, KTO M3ydaeT XUMHIO, KTO €€ MPernojaaeT, JJis
BCEX KTO MHTEPECYETCS XUMHECH.

3. Anxumuk (http://www.alhimik.ru/) - omun w®3 naydmux calWTOB
PYCCKOSI3BIYHOTO XHMHYECKOro MHTEepHETa OpPHEHTHPOBAHHBIA Ha Y4YUTENS U
YUCeHHKA, MPEToaBaTesis U CTYSHTA.

4. DHIUMKIIONEANYECKUHN CIIOBAPh FOHOTO XUMHUKA

METOANUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
- OCHOBHAsA IUMepamypa

1. Tabpuensa O.C. Ilporpamma kypca xumumm i 8-11 kiaccoB
o01reoOpa3oBaTenbHbIX yupexaeHuit. — M.: JIpoda;

2. T'abpuensn O.C. Xumus: 8 kimacc : y4eOHHK s 00I1eo0pa3oBaTeIbHBIX
yupexaenuit. — M.: Jlpoda.

- 0ONOIHUMENbHASL TUmepamypa

1. Tabpuensu O.C. M3yuaem xumuro B 8 Ki1.: aunaktudeckue marepuans / O.C.
INabpuensn, T.B. CmuprHoBa. — M.: biuk mtoc

2. Xumus: 8 Kiacc: KOHTPOJIbHBIC U MpoBepouHbie paboThl Kk yueOoHuky O.C.
labpuensna «Xumus. 8 wmace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmakoBa u ap. — M. : Ipoda;

3. I'abpuensa O.C., Buckoboitnukosa H.II., SmrykoBa A.B. HacronpHas kHura
yaurtens. Xumus. 8§ ki1.: Merogudeckoe mocobue. — M.: Jlpoda;

4. Tabpuensa O.C., PynoB H.H., Tonkynos B.M. Xumudeckuil 3KClIEpUMEHT B
mkoJe. 8 kinacc. — M.: Jlpoda

5. Amxumuk  (http://www.alhimik.ru/) - ommr w3 naydmux calWToB
PYCCKOSI3BIYHOT'O XMMMUYECKOTO MHTEpHETa OPMEHTUPOBAHHbLIN HA YYMTENA U YYEHUKa,
npenogasaTens u CTyAeHTa.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Bupneoypoku, npe3eHTanuu, OauMInuais:

info@future4you.ru - Iopran HanmonansHOM 00pa30BaTeILHON OPOrPAMMBL
«HTENNEKTYalIbHO — TBOPYECKUH MOTEHIIMA Poccumy;

info@aktalant.ru — caiiT AUCTaHIIMOHHBIX KOHKYPCOB M BUKTOPHH

Hogwrii ypox' info@novyurok.ru - MexxayHapo/iHbIe OJIHIL — TYPHUPBI JJIs
YYEHUKOB, KOHCIIEKTHI YPOKOB

repetitor.1c.ru "1C: MyasTumeauna' - penerurop on-line.
MynbTUMEIUUHBIN KypC IIKOIBHOW XUMUU C KOTOPBIM, eciu y Bac HeT CD-
JMCKa, MOXHO mo3aHuMathes ON-line. HeoOxomnma perucpaiysi, Ho 3TO J€J10
5-tu cexyHa. Paznensr: OcHOBBI TeopeTHueckor xumun. Heopranuueckas
xumusi. Oprannueckas xumus. [Togroroska B BY3. B kaxxaoii rinase kypca
€CThb MPUMEPHI U 3a7]a4u C OTBETAMHU U PEIICHUSIMHU.

https://infourok.ru

http://himiya-video.com/

https://interneturok.ru/chemistry/ - KYPCBbI (onnaitn-o0yuenune), TECTBHI,
OJIMMIIMAABI, BUIEOYPOKU, BUBJIMOTEKA

MaTtepuaJibl 151 KOMIBIOTEPHOT0 TECTUPOBAHUSA U /IJISI OATOTOBKH
Kk I'HA no xumumn:

http://school-collection.edu.ru - Exnnas koaaekuus mupoBbIX
o0pa3oBaTeJIbHBIX PeCypcoB

Sdamgia.ru — oOpa3oBaTeabHBIH MOPTAN IS MOATOTOBKH K dK3aMEHAM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

DJIeKTPOHHbIE OMOJIMOTEKN:

http://www.alleng.ru/ - DnekrpoHHast OMOIMOTEKA YIeOHOU JIUTEPATYPHI

http://chemistry-chemists.com/Libraries.  — »anekTpoHHas OuOIMOTEKa TIO
XUMUH, (pU3MKe.
http://windows.edu/ru - «EauHoe OKHO J0ocTyma K 00pa3oBaTelbHBIM

pecypcam» (GecriaTHas 3JIeKTPOHHAs OMOJIMOTEKA)
http://www.chem.msu.su/rus/elibrary/ - snekTponHass OuWONIHOTEKA YUEOHBIX
MAaTCpUAJIOB I10 XNMHUHU

http://www.nehudlit.ru/books/subcat352.html - HEXYI0)KECTBEHHAS
OnbmmoTeka. X MU



mailto:info@future4you.ru
mailto:info@novyurok.ru
http://www.repetitor.1c.ru/online/disp.asp?10;3
https://infourok.ru/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://chemistry-chemists.com/Libraries
http://windows.edu/ru
http://www.nehudlit.ru/books/subcat352.html

Oo0pa3oBaTesbHBIC pecypehbl CeTH HHTEPHET:

«Enunas xomteknus 1u@poBBIX 00pa30BaTeNbHBIX pecypcoBy» - http://school-
collektion.edu/ru

«DenepanbHbI HHCTUTYT MEJaroru4ecKux u3mMepeHuin» - http://www.fipi.ru
«DenepanbHblii  [EHTP HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB» -
http://fcior.edu.ru

https://proshkolu.info —«3nekTpoHHOE IEpHOINYECKOE H3TaHUEH

college.ru - pasmen "OtkpwiTOro koutemka'" mno xumun. On-line
TEeCTUpPOBaHUE (HEOOXOIMMa PETUCTPALIHS).
school-sector.relarn.ru -  CalT coAepKUT TEKCTOBbIE W TrpaduvecKue

marepuansl ( school-sector.relarn.ru ). Bee atu MaTepuasbl pa3MenIeHbl U O
anpecy -informika.ru

JIEKTPOHHBbIEC Y4eOHUKH

e chem.msu.su - Ha caiite "XumMHyeckasi HayKa M o0pa3oBaHHE B

Poccun": '"DiaexkTponHasi omdamoreka mo xumum' - chem.msu.su

(paznen "Marepuansl s mKkoaIbHUKOB'") U "IlIkonbHOE XMMHUecKoe
obpazoBanne B Poccuu: craHmapThl, YYCOHUKH, OJMMITHAIBI,
sK3aMeHbl” - Chem.msu.su (MaTepuasibl AT yYUTENIeH U IKOJIbHUKOB).

e hemi.nsu.ru "OcHoBbl XuMHuH'" - DJIeKTPOHHBINH ydeOHHK. Internet-
u3JIaHue, UCIpaBlieHHoe U jpomnonHeHHoe. HoBocubupck: HI'Y, 2001-
2006. pouent HI'Y A.B. Manyiisnos u B.WM. Poaumono. 3t10
AKCTICPUMEHTAIBHBIN yYeOHHK 10 OOIIeH W HEOPraHWYECKOW XHUMHH
st 8-11 kiaccoB, mpegHa3HaYeHHBINM Kak I Ha4aJlbHOTO OOy4YeHWS,
TaK M JUIsl TOATOTOBKM K JK3aMe€HaM B By3. Bce paszmenbl ydeOHMKa
XOpOIIO  WIIOCTpUpoBaHbl.  [Imoc  OpUIIOXKEHUs:  TEPMUHBI,
NepUOINYECKasl CUCTEMA, OTBETHI K 3a/1auaM U JIp.

e chemistry.ssu.samara.ru - "Opranudeckasi XuMus'" DJICKTPOHHBIN
yu4eOHUK g cpenHed mKoJbl. (aBTopel - JlepsOuna, Kanrtapus,

ConoBoB, Camapckuii yHuBepcuteT, kKad. opr. xumun) OObemMHas u
XOpOIIO WUTFOCTPUPOBAHHAs 3JIEKTpOHHAsA KHUTa. Pa3Mmeliiena Ha caiite
xuMpaka Camapckoro YHuBepcurera. (= cnit.ssau.ru )


http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.fipi.ru/
https://proshkolu.info/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
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http://www.informika.ru/text/database/chemy/START.html
http://www.chem.msu.su/rus/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/school_edu/
http://www.hemi.nsu.ru/
http://www.chemistry.ssu.samara.ru/
http://cnit.ssau.ru/organics/index.htm

e chem.msu.su - "JkcnepuMeHTAIbHBI Y4eOHUK XUMUH 1J1s1 8-10 U 9-T0

kiaaccoB" XKyko C.T. m ero mnpomomkenue Chem.msu.su -

"IkcnepuMeHTANbHBIN y4eOHMK xumum s 10-ro m 11-ro
kjaccoB" (M3 peneHsuu xk yueOHUKY: "ITH ydeOHbIE TOCOOUS MOMXHO
Ha3BaTh YHUKaJIbHBIMU. CTporas CHCTeMa OIpPEAEICHUN COYETAETCS B
HUX C HAYYHOM CTPOTOCThIO M3J0keHus. [locobust oueHb Xopomu ass
yuyaniuxcs 11-x kinaccoB, TOBTOPSAIOMIMX XUMHIO HAKaHYHE BBIITYCKHBIX
U BCTYNUTEIBHBIX  3K3aMeHOB (K  TectroBomMy  EamHomy
rOCy/IapCTBEHHOMY 3K3aMEHY 3TO HE OTHOCHUTCS, ISl HEro YYEOHHKHU
CJIMILIKOM "yMHbIE".)

e chem.msu.su - HeOOJNBINON 3IEKTPOHHBIN y4eOHUK "TpyaHbIe TeMbI

HKOJABHOT0 Kypca xumun'" B.B. 3aropckuii. (B nepByro ouepens s
yuuTeaeH XUMHH)

e alhimikov.net - caiir "alhimikov.net". Conepxxanue: 3IeKTPOHHBIN

yueOHuK "OcCHOBBI 00mIeil U HeopraHudeckoil xumuu" mis 8-9 Ki.;
Xumuueckue Tabmuipl; CkayaTh MEPUOAMYECKYI0 CHUCTEMY U
nporpammy PL Table 4.2 a takxe cmorpers Ha caiite "Xumuueckue
AJNIEMEHTHI" - ATO MepuoanYeckas Tabiidia ¢ MOAPOOHBIM OMHCAHHEM
Bcex oanemeHToB; Kiaccudukamus BemiecTB, peakluii; B pasjele
"TecThl" MOXXHO cKa4aTh IporpamMmy Y HuBepcaiabHbii TecT 3.0.0.4 - 9,5
MG6; Ypoxku; Pemenue 3amad u MH. JIp.

e alhimik.ru - "Aaxumuk"  CoBeTbl aOUTYpPHEHTY. YUHTEIIO XHMHH.
CnpaBounuk alhimik.ru (odenr Oombinas moaOOpKa TaOJNUIl H
CIIpaBOYHBIX MarepuaioB). Becemas xumwusa. Hooctu, Onummuaisl,
KyHcTkamepa (Macca MHTEPECHBIX MCTOPUYECKUX CBeAeHUi) u ap. B
yacTHOCTH, B umTanpbHOM 3ajne alhimik.ru ects xmmkxa alhimik.ru -
"Xumua mia 1r00o03HaTebHBIX. OCHOBBI XHMHUHM M 3aHUMATEIBLHBIE
onbIThl" I'pocce ., BaiicmanTtens X. (mep. ¢ Hemenkoro). (A Takxe
MHOTO JIPYTUX UHTEPECHBIX CTaTeH U KHIKEK. ).

e alhimik.ru - B pazgene [[Y: Tunbl 1 HOMEHKJIATypa HEOPraHUYECKHX
BemecTB alhimik.ru ; Kimaccudukanus u HOMEHKIIATypa OpraHUYeCKUX
BemiecTB alhimik.ru ; Ilepuoaudeckas cuctema 3JIeMEHTOB MeH ieleeBa
U JIp., a TaKKe DJIEKTPOHHBIE MOCOOUS (I BHICHIEH IIKOJbI, HO OyIyT

ITIOJC3HbI U MIKOJBbHHUKAM, XKCJIAIOIIINM 3HAaTh XUMHIO Hy‘-IIlIG)I CTpOCHI/Ie


http://www.chem.msu.su/rus/school/zhukov1/welcome.html
http://www.chem.msu.su/rus/school/zhukov/welcome.html
http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://www.alhimik.ru/spravki.html
http://www.alhimik.ru/read/read0.html
http://www.alhimik.ru/read/grosse0.html
http://www.alhimik.ru/tsen_uk.html
http://www.alhimik.ru/sprav/tips.htm
http://www.alhimik.ru/sprav/name02.html

BelecTBa; IIpakTMKyM IO HEOpPraHMYECKOW XHWMHUM; 3aJadyHUK II0
HEOPraHUYECKON XUMUU U JIp.

e alhimik.ru - "Becenas xumus" HeBeposiTHbIE PEBpAIICHHS BEIIECTB, C
IIyMHBIMH (peliepBepKaMu, HEOXKUTAHHBIMU TIEPEIMBAMU IIBETA.

e ru.wikipedia.org - suiukiaoneaus Bukunenus, kareropus - "Xwumwus', B
yactHocTH: U.wWikipedia.org - xumuueckuii mopran u ru.wikipedia.org -
"Pa3nensl" Ha cTpaHuLe XUMUSL.

e schoolchemistry.by.ru - "IlkoabHas xumus" Y4eOHO-CIPaBOYHBIN

marepuasn. COopuuk Tabiui. TonkoBbI  ciioBaph. Pedepartsi.
MImaprangku. YnpakHenus, 3agadd. Tectel. CkadaTh HOpOTPaMMEI
schoolchemistry.by.ru manpumep: Dnekrponnas Tabiuima MeHeneesa,

VYpaBHuBanka peakuuii, Berauciaenue MoJaeKkyasipHO Macchl U Ap. (cailT
He oOHoBisieTcs: ¢ 2003r, HO pa3NIMYHBIX MOJE3HBIX MATEpUATIOB TaMm
MHOTO)

e chemistry.narod.ru - caiir "Mwup xumum" Pazgensr: TaOmurpr -
ITepuoouueckan cucmema riemenmoe (IpH MIETUYKE [0 DIIEMEHTY

nosiBJIsieTcs: OoJbIas cTaThs ¢ UH(popMmanueit); PactBopumMocTh KUCIIOT,
cojiei,  ocHOBaHui;  TemmepaTypsl  IUIaBIICGHUSA,  KHUIICHHS...;
Koncepeanmor (6 T1abn.) - Bcero 27. Ilporpammbr: MX Tabmuma
MenneneeBa (ckavath 174 KO) - mpu HakaTHM Ha DJIEMEHT B TaOJIMYKE
MOSIBJISIIOTCSL OCHOBHBIE CBEJICHMS - Macca, TeMiiepaTypa u ap. u np. MX
Pacteop (199 KO6) - mna ompeneneHuss MacChl BeIIeCTBa IPHU
PUTOTOBIIEHUU PacTBOPOB. OmbITHI (8). OmnbIThl 11t 1oma (8). Obnactu
XUMUH.

e chemworld.narod.ru - caiit ""Chemworld.Narod.Ru"" Paznensr: I[Ipaktuka
- IIKOJIBHBIC OIIBITBhI, SKCIICPUMCHTBI U MH. OP., Cratpu 1o HCTOPHUH,

Pedepatsr; bubnuoTeka - MHOTO pa3nMYHBIX MyOIMKaIUNA, B YACTHOCTU
31eCh MOYKHO CKadaTh HeaukoMm "Xumus s mo0o3HaTenbHBIX" (1,6
MO - 310 224cTp. B Worde co cxemamu u pucyHkamu);, OJIMMITAAIIBL,
CrpaBounsie Matepuaibl, CrmoBapb TepMuHOB Chemworld.narod.ru ;

[Iporpammbl, B 9aCTHOCTH OJJIEKTPOHHBIN y4deOHHMK "Xumwus" u Ap.;
Ccebuiku; O030psI U 1p.


http://www.alhimik.ru/fun/fun.htm
http://ru.wikipedia.org/wiki/Категория:Химия
http://ru.wikipedia.org/wiki/Портал:Химия
http://ru.wikipedia.org/wiki/Химия
http://schoolchemistry.by.ru/
http://schoolchemistry.by.ru/programs/programs.htm
http://www.chemistry.narod.ru/
http://chemworld.narod.ru/
http://chemworld.narod.ru/referance/slovar.html

e classchem.narod.ru - "Kumaccudpukanusi XuMUYeCKHX peaknmii" -

HETJIOXOM KOMIIAKTHBIM CaWT, BBINIOJHEHHBIM aBTOPOM B KaudeCTBE
AK3aMEHAIIMOHHOT0 pedepaTa Mo XUMUHU.

e webelements.narod.ru - OH-IaliH CHOPAaBOYHUK TI0 XUMHUYCCKUM
anemeHTaM. [logpobuas nHpopmaisi 060 BCeX OCHOBHBIX DJIEMEHTAX,
B CIPAaBOYHHUKE €CTh DJJIEMEHTHI, OTKPBITHIE COBCEM HEJaBHO.
Nudopmanuss o J[.MI. MennaeneeBe, ramepess MOPTPETOB YUEHOTO.
Bonbmas mogbopka IOMOPUCTHIECKUX CTaTeH U3 00JIACTH XUMUH.

maratakm.narod.ru - "BupTyajbHasi XuMA4YecKasi mkoiaa'" Yuurtesasm -

METOIMYECKHI KaOUHET (MOypOYHOE IIAHUPOBAHUE M T.I1.). YUCHHKAM
- TeCTBl, TAOIHUIBI, MaTeMaTUYECKHE METOAbLI PELICHHUS PACYETHBIX
3a7a4 o xumuu maratakm.narod.ru .

him.1september.ru - "SI uay Ha ypok xumuu". Ctatbu (HE MHOTO) IO

pasaciiam: OcHOBHEIC IIOHATHUA XUMHUH, CTpOGHI/Ie BCIICCTB,
XUMHUYCCKUE pCaKkinn, pacyYCThI; HeopFaHI/IHGCKI/Ie COCAUHCHUA,
OpFaHI/I‘-IGCKI/Ie BCIICCTBA, Ponb xumuu B 3KU3HU U ap.

bobych.ru - Xumus Ha "BoObI4.py" (OCHOBBI TeOpeTHYECKOH XHMHM.
Heoprannmuyeckas xumusi. Opranmuyeckass xumus. Kparkmi Kypc
XHMHH.

n-t.org - Ha caiite: snekTpoHHas Oubimoreka "Hayka u TexHuka" -
"IlonyJasipHasi OM0JMOTEeKa XUMHYECKHUX dJ1eMeHTOB' VHTepecHas u
T0CcTaToyHO €MKasi TMoAa0opkKa CBeIEeHMA 1o Kaxaomy u3z 107
AJIEMEHTOB, BHITIOJIHEHHAs Ha OCHOBE MyOJIMKAIMi XypHana "Xumus u
*Ku3Hp". JIJIs  MIKONBHUKOB, yuuTened, ctyaeHToB. (IlonesHo,
MHTEPECHO - TouuTaiTe !, To e camoe Ha chem.km.ru - DieMeHTHI)
Nudopmarus moxoxka Ha aHANOTWYHYIO Ha caiite "Mup xumuu'", HO
BCE-TAKU YacTO U OTINYAETCHI.

e n-t.org - Ha STOM K€ cailiTe KHIXKKa ''XUMHS BOKpPYr Hac",
Kykymkun F0.H., M.-1992.

e n-t.org - u eme HeOonbIas moa00pka "Pexkopabl B HAYKE U TEXHUKE.
DOneMeHTbl" ( camblil JIETKUHM, TSXKEINbIN, TBEPIbIN, MPOYHBINA, JOPOTON U
T.J.)


http://classchem.narod.ru/home.htm
http://www.webelements.narod.ru/
http://maratakm.narod.ru/
http://maratakm.narod.ru/matmet.htm
http://him.1september.ru/urok/
http://bobych.ru/lection/himiya/
http://www.n-t.org/ri/ps/
http://chem.km.ru/
http://www.n-t.org/ri/kk/hm.htm
http://www.n-t.org/tp/in/rnt02.htm

° experiment.edu.ru - KOJUICKIMS ~ MaTepuajioB 1O  TEMe
"EcTecTBEeHHOHAYYHbIE JIKCIIEPUMEHTHI" Ha Poccuiickom

00111e00pa3oBaTeIbHOM MOpTAJE.

e chemistry.r2.ru - "Xumus a8 mKoabHukoB" caiit J[. bomorosa. s

YUHTENIEW U YYEHUKOB. IOYPOUHOE IJIaHUPOBaHUE I 8X, 9X KI1accos,
KOHTPOJIbHBIE Pa0bOThl MO OCHOBHBIM HIKOJIBHBIM TeMaM, 3afaHusi AJis
POBEJICHUS IIKOIbHBIX OJIMMITAA]], YIK3aMEHAI[UOHHbIE OMIIETHI.

e anriintern.com - Kypc xumum Juisi cpeaHei mkoyibl. - OCHOBBI XHUMHH.
OO61ast 1 HeOpraHuyecKasi XuMUs.

e all-met.narod.ru - "3anumaTesabHass XumMus: Bce 0 Metajuiax' . Ha calite

cobpana wuHpopMamms O MeTaUiax: (QU3NYECKHUE, XUMHUYCCKHE
CBOWCTBA, HAXOXJACHUE B MPHUPOJE, NpUMEeHEeHHE. MHTepecHbIe (aKThl,
UCTOPUU OTKPBITHS METAJLIOB.

e home.uic.tula.ru "3anumareiabHass xumusa' caiiT BsdecnaBa Apienosa.

Ouenp Oonpias moaOOpPKa MaTepHAJIOB IO TeMme '"3aHUMaTelbHbBIC
ombIThl" home.uic.tula.ru . A taxxe "XuUMHYECKHE UCTOPHUU M UCTOPHUS

xumun" (Tabnuma MengeneeBa, Kak oTKpbhIBaJIUCh peKHUe 3JIEMEHTHI U
np.); "Onu304bl U3 KU3HU BEIMKUX XUMHUKOB'"; "XuMus BOKpyr Hac'";
"Untepecunle  daktel"; "HeoOblyHbIE  XMMHYECKHE  pEaKIUU.
Xumnueckue Kypbe3nl"; "FOMop" (XuMHuueckue aHEKIOTEI).
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e kontren.narod.ru - "Koutpen - Xwumus s Bcex" calT crapiiero
npenoaaBatens xumpaka Trom.I'Y Moxkaea I'.\M. Paznen Crynenrtam,

YUHUTENISM... - W3 IIKOJBHOTO Kypca, XHMHYECKHU DKCIICPUMEHT,
METOAMKa O0yUeHHIO perieHus 3a1ad. Jk3ameH EI'D. Onumnuana.

e veronium.narod.ru - caiit "Beponuym" [ToHeMHOTY 000 BCEM - OT aIXUMHUH

10 4enoBeK W xumusA. Tabmumsl. [Iporpammbr (MHOTO, OCOOEHHO
MHTEPECHBI OOJBIINE TOJOOPKH CCHIIIOK HA XMMHUYECKHE MPOrpaMMbl Ha

JIPYTUX CEpBEpPax).

e fio.novgorod.ru - "3HakoMbTeCh, XMMHsS" - HEOONBIIONH CAWT YYUTEIIS
UymakoBori B.H., B d4actHocTM momymsapHO 00  OTKPBITHH

neproaudeckoro 3akona fio.novgorod.ru .



http://experiment.edu.ru/
http://chemistry.r2.ru/
http://www.anriintern.com/chemistry/
http://all-met.narod.ru/
http://home.uic.tula.ru/~zanchem/
http://home.uic.tula.ru/~zanchem/opyty.htm
http://www.kontren.narod.ru/
http://www.veronium.narod.ru/
http://fio.novgorod.ru/projects/Project691/index.htm
http://fio.novgorod.ru/projects/Project691/zakon.htm

chemexperiment.narod.ru - HeOoNpImION CalT TOA  Ha3BaHUEM
"OxcnepumenTanbHas xumus" Pazgensi: WHTepecHbie omnbiThl (7);

Kpucramnel, BeipammBanne kpuctamioB; HEMHOro mMpOTEXHUKH.

markpolyak.narod.ru - Ha caiite MOXHO cKayaThb MNPOrpaMMy
"Ilepuoauyeckas cucrema 3jaemeHToB" (4,3 MO). ABrop Mapk
[lonak. IlporpamMma mnpencrtaBiasieT coOOM CHPaBOYHUK IO BCEM

XUMHYECKUM »dJIeMEeHTaM Taliuipl MeHnaeneeBa. A Takke MOXKHO
ckadath nporpammy "Xwumus u Word" mo3BOJSIONIYIO CIPABUTHCS C
BBOJIOM XMMHUYECKHX (opmy:t u cumBosioB B MS Word (1,2 M6) u np.

carbon3.narod.ru - "V¥ruepoa". Caiir [dmutpus DénmopoBa s

IIKOJILHUKOB 00 yriepoje, €ro COeJUHEHUsX, (popmax, XUMUYECKUX
CBOWCTBAX U IIp.

1september.ru (= chemworld.narod.ru ) - crates "Hmennble peaknuu'

(umu VcTtopusi Hayku B IIKOJBHOM Kypce€ OpraHudeckorl xumuu). B
an(aBUTHOM TMOPSAKE MPEACTABICHBI UMEHHBIE PEAKIMU C KOTOPHIMHU
MOT'YT BCTPETUTBCS YYCHUKH B IIKOJIBHOM KypC€ OPraHUYECKOW XUMUHU.

experiment.edu.ru - XuMuA: KoJUleKIUs ~ ONbITOB. Kosuiexius

BUJICOPOJIUKOB OIBITOB IO MPOTpaMMe IIKOJIbHOW XUMHUH B (hopMaTax
quicktime u wmv. CHaOXeHbl aBTOPCKUM KOMMEHTapueM (OIHMCaHue
OmbITa M ero mocraHoBka). CBemeHHs 00 00OpPYIOBAHWU M TEXHHUKE
Oe3omacHocTu. PyOpukarop mo paszaenam.

jergym.hiedu.cz - mombopka cceuiok (15) Ha mepHOAMYECKHE CHCTEMBI

3eMeHTOB MeHgeneena.

physchem.chimfak.rsu.ru - "KpaTkuii o4epk wucropuu xXumun"

JleBuenkor C.U. PoctoB v//l: U3n-Bo Poct. yH-Ta, 2006 . — 112 c.

m281.narod.ru - ITepuoaudueckas cucrema snemeHToB (Hosast). [[mmHHBIH

BApUAHT.

edu.yar.ru - Onucanue 30 MPOCTHIX U TOCTYITHBIX OMBITOB IO XUMHH.

51226.net.ru cait mkoubl 1226 - "Xumusa" ONbITH 0 XUMHH, IITTAPTAIKH,

Oounorpadum y4eHsbIX.

belsoch.exe.by (wmm 3mecy vargin.mephi.ru )- mporpamma Table 3.40.

Ckauartsb - 1,04 (peanbuo 1,28) M6. Table - 310 MHOroyHKIMOHAIbHAS


http://www.chemexperiment.narod.ru/
http://markpolyak.narod.ru/soft/PT/index.html#Download
http://carbon3.narod.ru/
http://www.1september.ru/ru/him/2000/no38_1.htm
http://chemworld.narod.ru/uchitel/imen.html
http://experiment.edu.ru/
http://www.jergym.hiedu.cz/~canovm/vyhledav/varianty/rusko2.html
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://m281.narod.ru/new.htm
http://www.edu.yar.ru/russian/cources/chem/op/op1.html
http://www.s1226.net.ru/chemistry.htm
http://belsoch.exe.by/s_table.shtml
http://www.vargin.mephi.ru/progutheb.html

nepuoauyeckas  CHCTeMa  3JEMEHTOB,  JIydllas  peanau3auus
nepuoauyeckoil  cucrembl Ha PC, mo3Boisiomas — mojaydarhb
ucuepneiBaomy uHpopmanu o0 »sinemeHtax (6osnee 30 Tumos
JaHHBIX O K&KJIOM XHMHYECKOM DJJEMEHTE), H BCTPOSHHBIN
XUMHAYECKUN KabKYISTOP, TO3BOJSIONINN ypaBHUBATH XUMHUYECKHE
peakuuu J000M CTENEeHH CIOKHOCTH, PEeIaTh XMMHUYECKUE 3aJauH.



