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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom (enepanbHoi pabodeil mporpaMMbl BOCIUTAHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTHUA OOYYAIOLIMXCS CpEeACTBAMHU Yy4eOHOTro
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  y4yeOHOro  Tmpolecca, BO3PACTHBIX
ocobeHHOCcTel oOywaronuxcs. B mporpaMme 10 XUMHUM — yUWTBHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBAaHMM  OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIILHOM  JIEATEILHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEHN U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMHUPYEMbIE XUMHEH MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUHU U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjsi  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4aroUuIuxcs, HABBIKOB HUX CAMOCTOATEIbHOM Yy4eOHOH  JedaTeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPECTaBICHUNA O €MHCTBE MPUPOJIBI U YETIOBEKA, SIBJISCTCS KIIOUEBBIM ATAloOM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

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

JlanHble HampaBieHUss B OOyYE€HHMHM XUMHUU OO€CIeuMBaIOTCS crenupUKou
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaIOIIMMUCS CUCTEMBI IEPBOHAYATBHBIX MOHITHI XMMHUHU, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

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

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

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETHUKE U TEPMOJMHAMUKE.

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

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

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



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

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

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

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

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

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

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

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

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

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



XUMHH, NPUMEHATh HMX NOpPU PELUIEHUU Mpo0JeM B MOBCEAHEBHOM JKHU3HH H
TPYZIOBOU JAEATEIBHOCTH;

pa3BuTHE Yy OOYy4YalOIIMXCAd HHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NEeSATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBALlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILLIETO MPOQUIISI U HAMPABIEHHOCTH JaJIbHEUIIEr0 00yUYeHMS;

OCO3HAHHME LEHHOCTH XMMHUYECKUX 3HAHUM B U3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE HAEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00y4aroUMMUCS ONbITa CaMOMO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTH0YEeBBIX KOMITETEHIIMI ), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIHHOCTH.

Ha yrny6nénnoe u3ydenue yueOHOTO npeaMera «XuMus» oTBoautcs mno 102
gyaca B 8§ m 9 knaccax (3 waca B HENIEN0), TO €CTh 2 4Yaca B HEJENIO 3a CUET
obs3atenbHOM yacT OOIT OO0 u 1 yac 3a cuér yactu OOII OO0, popmupyemoii
ydyacTHHKamMu oOpa3zoBareibHbIX OTHoweHud. Bcero 204 waca 3a nBa rona
oOy4eHUs.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOpPUU BO3ZHUKHOBEHHUS U PAa3BUTUS XMMHUU. XHUMHS B CUCTeMe Hayk. Tena u
BemiecTBa. Dusznueckne W XUMUYECKHE CBOMCTBA BEIECTB. ArperaTHbIC
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHHUE, DKCTIEPUMEHT, MOJICITUPOBAHUE,
BbluncieHue. [IpeacraBieHnuss 0 HAyYHOM IMO3HAHMM HA TEOPETUUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue 0 mMeTomax paboOTHl ¢ XMMUYECKUMU BemecTBamu. O6opyaoBaHUe
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHOoro oOpamieHusi c
BEIIECTBAMU U J1aOOPAaTOPHBIM 000PYI0BAHHUEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOJIHBIE BOJIBI, TOPHBIE MOPOJbI U MUHEpaJbl. [IoHsTHE O TOMOTeHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel M HeMmeTauibl. BemjectBa MOJEKYJISPHOTO U HEMOJIEKYJSIPHOIO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OnpeaeneHue BaIECHTHOCTU 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCIMHEHUN TO BaJE€HTHOCTU 3yeMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHocuTeNnbHAs MOJIEKYIJIsIpHAas Macca. MaccoBas 10Js1 XUMUYECKOr0O 3JIEMEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KonnuectBo BemecTtBa. Monbs. Monsipaast macca. B3anMOCBsI3b KOJIWYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3NYECKne U XMMUYECKUE SBJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKHU.
VYcoBus MPOTEKaHUsSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MAacCChl BEIIECTB.
ATtomHO-MonekysipHas Teopus. JKuszHb u pestenbHOocTh M.B. JlomoHnocoBa.



XuMu4ecKkre ypaBHEHUS. TUIIBI XUMUUECKUX PEaKIUuil (COeUHEHMUS], Pa3IOKEHUs,
3amelieHus, oOMeHa). PacueTsl mo XUMHUYECKUM YPaBHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB OO0pa3llOB HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMmeTasioB. HaOniogenue ¢usmyeckux (ITUlaBiIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJSIHOM KHUCJIOTOHM) siBmeHuil. O3HakoMmjeHHWE ¢ oOpasllaMu BEIeCTB
KoiaudyecTBOM 1 wmosb. Halmronenwe ©  onucaHue NPU3HAKOB MPOTECKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xjiopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE 3kene3a ¢ pactBopoM coiu meau (). M3yuenue
criocoOOB  paszaeneHus cMeced (C  TOMOIIbI0 Mar#uTa, (QUIBTPOBaHME,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHre u onuicaHue OMBITOB, WILTIOCTPUPYIOIIUX 3aKOH COXPAaHCHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocTaB BO3lyxa. 3aKoH
ABoranpo. MouspHbiii  00bEM ra3oB. OTHOCHTENbHAsE IJIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOT0 BEIIECTBA 10
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 okucieHus B xuBoil mpupone. Okcuzawl. [IpuMeHeHune kucimopona.
CriocoObl MoTy4eHHs] KUCIOPO/ia B Ta0OpaToOpuu U npombinieHHocTH. [loHsTre o
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
opraHu3MoB. Pa3pyliiieHre 030HOBOTO CHOS.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAOTEepMUYEcKue peakuuu. Tomnuso. Mcronb3oBaHue yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bonopon — anemeHT u mpoctoe BemiectBo. Haxoknenue Bopopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyuyeHud. [lonarue o kucinorax u coiisax. Mcrnons3oBaHue BOAOpPOAa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHble M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

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

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromiue  (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEepHbIE) U
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yenue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnore. Knaccubukanus kucinor. MexayHapogHas HOMEHKJIATypa |
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJIEICTBUE C METAJJIaMH, C OKCHUJAMU METAIJIOB, OCHOBAHUSMH U COJISIMH).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHHUE BaXKHEUIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAEHUCTBUE C KHUCIOTHBIMM OKCHJIaMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 006 ampOTEepHBIX THAPOKCHUIAX (HAa MPUMEpPE TUIPOKCHAOB IMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJIy4YECHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHblE XMMHYECKUE CBOWCTBA Ha npuMepe cpeaHux coseil. [lomyueHune
COJIEH.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

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



O3HAaKOMJIEHHE C 00pa3laMu OKCUJOB U OMHCAHUE UX CBOICTB;

MOJIy4eHHe, coOHMpaHue, paclo3HaBaHME W U3YYEHHE CBOMCTB BOJIOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEHACICHHOW MOJSPHOW KOHILCHTpaLuen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbIIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILBIO UHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

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

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

B3aMMO/JICHCTBUE TUAPOKCHIA IIMHKA C PACTBOPAMH KUCJIOT U LIEJIOUEH;

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

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

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIACCU(UKAIUM XUMUYECKUX dieMeHTOB. [lonsTue o
rpymnmnax (cCeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTKpbITHE [Tepuoanueckoro 3aKOHa.
[lepuonuueckass cucremMa xumuyeckux odaementoB J[. W. Menxaeneena.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CocTaB aToMHBIX siaep. M3otomnbl. PaanoakTHBHOCTS.
DONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M MOAYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpyIisl d5eMeHTa. CTpoeHue IEKTPOHHBIX 000JI0UYE€K aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:



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

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XUMHUYECKHX 3JIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOIAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuognueckon cucreme /. 1. Menneneena.

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

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Bungbl xuMuyeckoW CBA3U: KOBAJEHTHAs MOJSPHAS CBSI3b, KOBAJICHTHAS
HETOoJIsIpHAsT CBsI3b, MOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW H
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucrannuueckue u amopdHbie BemecTBa. THUIBI  KPUCTAIMYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenb oxkucieHus. OrnpeneneHue CTENEeHEeW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OajiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IPU TMOMOIIH PUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

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

Me:xknpeaMeTHbIe CBA3H

Peanuzamusa MeXNpeaMETHBIX CBsI3€H MPH M3YYEHUM XMMHUHM B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIMOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAaYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHalu3, CHHTE3, Kiaccu(ukamus, NEepPUOJIHIHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHAE BEIIECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



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

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

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TMOJIC3HBIC NCKOITaeMble, TOIJIUBO, BOJIHBIE PECYPCHI.

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

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3aMOJIHCHHS DJICKTPOHHBIX OpOUTaliel aTOMOB MalbIX MepuosoB. 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 XUMHUYECKHUX AIIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKON CBSI3U: HMOHHAs, KOBAJICHTHas (HEMoJsipHas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBSI3H.

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

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XMMUYECKUX PEAKIUN MO Pa3IMYHBIM TpuU3HaKaM (10 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroniux BEIIECTB).

DONEeMEeHTbl XUMUYECKON  TEPMOJMHAMHUKH. OHEPreTHKa XHUMHUYECKHX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakunr, TEPMOXMMHUYECKHE YpaBHEHMS. 3akOH lecca M €ro CcleacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM peakUuy. 3aKOH IEHUCTBYIOIIMX Macc.
@DakTOpbl, BIUSAIONIME HA CKOPOCTh XMMHYECKOW pPEAKIMU. DHEPrus aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuum. OKucIuTENnbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEICHU
OKUCJICHUSA. BaXHble OKHUCIHWTENIM W BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIIOJIb30BAaHUEM METO/Ia HJIEKTPOHHOTO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMU4YECKHil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
U HEJICKTpOJUThl. KaTHOHBI, aHMOHBIL. MeEXaHW3M JUCCOLMAIMA BELIECTB 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 noHHOTO 0OMEHa. Y CIoBUS MPOTEKAHUS PEAKIIUH HOHHOTO 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 coseit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJIEHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTa U aamasa), CIOKHBIX BEIIECTB (XJIOpH/Ia HATPHS);

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

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

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

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



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

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

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne AKCHEpPUMEHTAIbHBIX 3aady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIeKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBONCTBA HeMeTaloB. CpaBHUTENIbHAs XapaKTEPUCTUKA
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  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBogopon. ComnsiHass  KUCIOTa, XWUMHYECKHME CBOWCTBA, IIOJIyYEHHUE,
npuMeHeHue. JleiicTBue XJiopa W XJOPOBOJAOPOJAa HAa OpPraHW3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIC CTEICHH
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMu, KOHLEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBojopoa, CcTpoeHue, (U3UYecKue u
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPeACTaBUTEIN KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MpEACTaBUTENs Kiacca KuciaoT u crnenuduieckue). Comm CepHON KHUCIOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO cI0c00a MOTyYEHHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMHUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HuM npodeccusx. [I[puMeHeHne cepHoOW KUCIOTHI U CcyhabhatoB. KauecTBeHHBIC
peaknuu Ha CcynbGuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NOpUpoje. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCIMHEHUSIMH Cephl (KUCIOTHBIE MTOKIH, 3arpsi3HEHHE BO31yXa), CIOCOOBI €ro
MPEJOTBPAILICHHUS.



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

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3auMoAeiCTBUE C METaUlaMH, BOAOPOJOM, KuciaopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, ero (U3MYECKHE W XHMHYECKHE CBOWCTBA (OKHCICHUE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHECHHE H TIOJYYCHHEC B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanus. Conmu aMMOHUS, WX (U3HYECKHE W XUMHYCCKHEC
CBOWCTBa (pasloKEHHWE ¥ B3aUMOJICHCTBHE CO IIeJI0oYaMu), MPHUMECHEHHE.
KauectBennas peakiusi Ha woHbl amMMoHus. Oxcuubl asorta (I, I, 1, 1V, V).
A3zoTtucras KUCJIOTa. A30THAsI KUCJIOTA, €€ MOIYYCHHUE, PU3HUECKHE M XUMHYCCKHUEC
cBoiicTBa (OOmIMEe Kak TMpEACTaBUTENsI Kiacca KHUCIOT M CHenuduueckue),
NpPUMCHCHHE. XUMUYECKHAC PEaKIMHU, JIeXKaIlhe B OCHOBE TOJYyYCHHS a30THOM
KHCJIOTHI B MPOMBINIJICHHOCTH. HuTpaThl M HUTpHUTHL. KauecTBeHHBIC peakluy Ha
HUTPAT- M HUTPUT-AaHUOHBL. XHWMHYECKOE 3arps3HCHHUC OKPYKAIOIICH CpPEeJIbl
COCIMHCHUSMM a30Ta (KUCJOTHBIC JIOXAM, 3arpsA3HCHHE BO3JyXa, IIOYBBI H
BOJIOEMOB).

®ochop, amnorponHsie wmoaupuxanuu Gochopa (Oenplii U KpacHBIN
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
KHACTIOPO/IOM, TajlOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHCIOTaMM).
Oxcunsl dochopa (I, V), dochopnas kuciora, GUUIECKHUE U XUMHUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o raiorenugax docdopa (11, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHbIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpesbl
COeIMHEHUAMH a30Ta U (ocdopa.

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

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoIeiiCTBHE C METa/NIaMU, HEMEeTaUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM H
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHU3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJOTHYECKUE MPOOIeMBbl aTMOCHEPHI,
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, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIHCKOM
XO35IUCTBE.



[lepBoHauanbHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTHI MX MEpPepadOTKU, UX POJb B OBITY U MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKka. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue ¥ XMUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupose u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUcjioTa,
CUJIMKATHI: (PU3WYECKHE M XUMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBIIIUICHHOCTH. BakHeH1ue CTpouTeNbHbIE MaTepualbl: KepamMuKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobnembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61mue npeacTaBieHuss 0 GU3NYECKUX
Y XMMHUYECKHX CBOMCTBax. bopHas kucinora.

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  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHHE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI,

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

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

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 MPOTCKAHUS;

V3YUYCHHUE B3aMMOJCHUCTBUSA KOHUEHTPUPOBAHHOW a30THOM KHCJIOTBI C MENIBIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;



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

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIOTO
rasa;

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

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

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

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

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetaioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJoXeHus B [lepuoanueckoit cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCTaJInuecKas pemierka (MpUMUTHBHAS KyOudeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MetauioB. OOmKe XUMHUYECKHE CBOMCTBA MeTauioB. O0Iue crocoObl MOTyIeHUS
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,
OpoH3za). [IpuMeHeHre METaNIOB U CIUIABOB B OBITY U MPOMBIILICHHOCTH.

Memannwet A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nYecKrue 1 XMMHYECKHE CBOMCTBA (HA MpUMEpPE HATPHUS U KaJiusl), MOJydeHHUE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MIeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

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



ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKHUX 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

OO6mass xapakTepucTHka MeTauioB b-rpynn (moOo4HBIX 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).
[TepBoHauanbHbBIE IPEACTABICHUSI O KOMIUIEKCHBIX COSTUHECHUSX.

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. [IpencraBienuss 00 aMMHAYHBIX KOMIUIEKCax 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 peakliMy HA KaTHOHBI LINHKA.

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 TosydyeHue. KadecTBeHHbIC peakiMd Ha KaTHOHBI keneza (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HaKOMJICHHE C oOpasllaMi METANIOB W CIUIaBOB, HMX (PU3NYECKUMH
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0BaHUE MPOLIECCOB 3JIEKTPOau3a pacTBopoB xjopuaa meau () u
noauaa Kaiuvs, KOppo3Uul METAJIOB;

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 MPOILIECCOB TMOJYUYECHHUS] THUIAPOKCUIOB Kele3a, UX XUMUUYECKUX
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;

uccieoBaHue aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATIOMUHMS, TUIPOKCHUIIA
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 MaTepualibl, 00JacTH UX MPUMEHEHUs. be3omacHoe HCrob30BaHUE
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 TPaMOTHOCTH. XHUMHUSI U 3JI0pOBbE. 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, Cephl, THKENIbIX MeTaUIoB. [loHsaTue
o IIJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolecca
0o0pa30oBaHus KUCIOTHOTO JOXKS, U3yYEHHUE €T0 BO3ACHCTBUS HA MAaTEPHUAIIBI.

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 CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

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

Knaccudpukanusa XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTBopax. I maponus coner. Peakuun oxucneHus-
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
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak 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, KilacCUpUKALMs, MNEPUOJUYHOCTD,
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, >KUJIKOCTEH W TBEPAbIX (KPUCTAIIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUI 3aps]l, MPOBOJHUKH, MOTYNPOBOHUKH, TUIIEKTPUKHU, COTHEUHBIN
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 HCKONAaeMble, 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 OBPA3OBAHUSI (YIJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENbHON JESITEIbBHOCTU 00pa30BaTEIbHON OPraHU3aluyd B COOTBETCTBHUH C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIn4HOCTHBIE ~ pe3yJabTaThl  OTPAXAIOT  TOTOBHOCTH  OOyYaroUIuxcs
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,
HAyYHOMY W MCTOPUYECKOMY HACJIEAUI0, MOHUMAaHUE 3HAYEHUS XUMHUYECKOU
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 KOMMYHUKAaTUBHOW 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 OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHHUS CYIIIHOCTH 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,
B3aHUMOCBA34X YEJIOBEKA C TPUPOJTHON U TEXHOJIOTUYECKOU CPEAON;

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) BOCIIUTAHHSA KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJNIIOZIEHUS TMpaBWwi OE30MaCHOCTH TIpU  OOpallieHuu ¢
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

0CO3HaHHE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npo0JieM U TMyTel MX pEelIeHUus; CIOoCOOHOCTh NMPUMEHATHh 3HAHUSA, MOJTy4YyaeMble
IpU U3YyYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOLIeW Cpeaoi;
AKTUBHOEC HEIPUATHUE JECHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK IpaKJaHUHA U MOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3U
MPUPOJTHOM, TEXHOJOTHYECKOM M COLHUAIBHOM CpEI; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOMN AEITETbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XHUMHHU OCHOBHOTO 00111eT0 00pa30BaHus, BKIIOUAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITHHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, U3MEPEHHE, HCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

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



KOMIICTEHIIMHA, a  TaKXe  IPOEKTHO-UCCIEHOBATEIBLCKON  IESITEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

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 MOHSATUN (BBIACTSATH UX CYIIECTBEHHBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALMN XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIUM; YCTAHABIUBATH
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX MpolEeccax U SIBICHUSX; MPOBOJAUTH BBIBOALI M 3aKIIOUCHUS, YMECHUS
OPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATHUS (NIPEIMETHBIE M METanpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUNA 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON peakIuy — MpPHU PEIIeHUH YYeOHBIX 3a/1ad; 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 HAyYHOr'O IO3HAHHWs BEIIECTB W SBJICHUM 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; aHAJTU3UPOBATH (DAKTHI, BBISIBIATH
u GopMyIHpoBaTh MPoOJEeMYy, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUUCICHUSA, MOJCIUPOBAHHUE, HAOIIOJACHUS U IKCIECPUMEHTHI
(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 PA3IMUHBIX MCTOYHUKAX WHPOpMaAIUKM (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh U HENMPOTUBOPEYMBOCTh, OTOUPATh U HHTEPHPETHPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHMKATUBHBIE TEXHOJOTMM M pPAa3iIUYHble TOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOM HHpOpMalMel; NpUMEHSATh MeXNpeaMeTHole (dusuueckue u
MaTEeMaTUYEeCKUE) 3HaKU M CUMBOJIBI, (OpMYIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHUKAITUH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
71a60paTOPHON MM MPAKTUYECKON paboOThl, yueOHOTO MPOEKTa); B X0/ auajora u
(M) TUCKyCCUU 3a7laBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKA3bIBATh UEH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBAaTh B TPYMIOBBIX (hopMax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
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 pabOThHI; pemiaTh BO3HUKAIONIME MPOOIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnajeHue YHHUBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU ACHCTBUSIMU
BKJIFOYAET PAa3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKLIHMH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh CHOCO0 pelleHrs yuyeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE
MPOLIECCOB; AHAJNMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHMSI MPOTPaMMbl IO XHMHU OCHOBHOTIO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee COJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISCT PEATM30BHIBATH YIUIYOJICHHOE M3YyYCHHE KaK B paMKax
OTACJIBHBIX KJIACCOB, TaK M B paMKax pealu3alud HWHIUBUIYAJIbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUIA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM MOHSTHH U METOJOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOocO0OB ACHCTBUM, cHeMUUUECKUX I TPEeIMETHOMN
obnmactn «XWMHS»;, OCHOBBI HAYYHOTO MBIIIJIEHUS, BHJBl JCATEIBHOCTH IO
MOJIYYCHHUIO HOBOTO 3HaHMs, €ro HWHTEPHpeTalud, MpeoOpa3OBaHUIO M
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HCHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0pa3zoBaHUsI.

K xoniy oOyuenus 6 8 knacce y oOywaromerocs OyayT chopMupoBaHbI
CIENYIONINE TPEIMETHBIE pPEe3yNbTaThl HW3Y4YEHUS XUMHUU Ha YriayOJeHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsE W HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIA OKCHUJl, aM(POTEPHBIM THUAPOKCUJ, XUMHUECKas 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, MOJIApHAs U HENOJISIpHAs KOBAJECHTHAS CBS3b,
WOHHAs CBSi3b, HMOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIECTBa
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKUCIUTEIU U
BOCCTaHOBUTEIH, OKHCIICHUE 151 BOCCTAHOBJICHHE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

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

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (pOPMYJI BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACcCy COeUHEHUM 10 opMysiaM, BUAbI XUMUUECKOM
CBs131 (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

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

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX 3JIEMEHTOB OT UX M0J0keHus B [lepronnueckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamueckoii
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH 0003HauUEHUsA, KOTOpble MMEIoTcs B Tabmuie «llepuogndeckas
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 CBS3h TMOJIOXKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
pacnpenesieHueM 3JIEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUUYECKHE OJJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHUE peaklnu (10 YUCIY U COCTaBY yYacTBYIOLIMX B PEaKIMU BEIIECTB, MO
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJIEH, TEHETUYECKYIO CBSI3b MEXIY
HUMH, TIOATBEPXKIAsi MPUMEpPaMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

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

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJII0 XUMHUYECKOTO AJIEMEHTa B COSJUHEHUH,
MAacCOBYIO JOJII0 XMMHYECKOr0 3jieMeHTa 1o ¢opMmysie COSIUHCHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJISIPHYIO KOHIIEHTPAIUIO BEIIECTBAa B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NIESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBS3€d — I8 M3y4eHHUsT CBOWMCTB BEIIECTB U
XUMHYECKUX PeaKklUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId W MBICICHHBINA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPAaBHEHHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIINil
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIpYTUX y4eOHBIX MPEIMETOB;

coOmomaTe mpaBwia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO TMONYYCHUI0O W COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
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
CIICMYIONINE TIPEIMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YrIyOJECHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHCJICHHUS, XUMHUYECKasl PeaKIus, TErIoBor 3(PeKT peakiuu, MOJIb, MOJSPHBII
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJIEHWE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aIoTpornus, amMQpOTEPHOCTD,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYIISIPHBIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MIpUMHUTHBHAS KyOuueckas, 00bEMHO-
LHEHTPUPOBaHHAs KyOuyeckas, IPaHEEHTPUPOBaHHAS KyOHnueckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMHUKH KAK OJTHOM U3 TeOpEeTHYECKNX OCHOB xumuu; [1J1K;

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

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

ONpPENEATh BAaJCHTHOCTh W CTEIEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COEOMHEHUSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOH, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSX, 3aps] HOHa IO
XUMUYECKOW (hopMmyle, XapakTep cpellbl B BOJHBIX PAcTBOpAaX HEOPraHHMYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

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

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



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

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

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

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

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

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

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

IpeACKa3bIBaTh XapakTep CPeabl B BOAHBIX PACTBOpaX COJICH;

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



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

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

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

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

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

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

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



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

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

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



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosnyecTBo yacoB
Ne HaunmeHoBaHMe pa3ae/ioB DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 7 5 bubnuotexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JESITeTHHOCTH YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 20 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 27
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. [lonstue o razax. 15 1 1 bubnuoreka [IOK
' Kucnopon. Oxcupt https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK
2.2 6 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue bu6mmoreka [JOK
2.3 11 1 1
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCcChI
2.4 HEOPraHMYECKUX 15 1 1 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41837c
COEIMHEHUI
Hroro no paszneny 47

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



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK

3.1 XHMUUCCKUX JIEMEHTOB /1. 14 https://m.edsoo.ru/7f41837c
N. MenneneeBa. Ctpoenue
aToma
XuMudeckasi CBS3b.

3.9 OKucIuTebHO- 12 bubmmoreka [{OK
BOCCTaHOBUTEIbHBIC https://m.edso00.ru/7f41837¢
peaxin

Hroro mo pazueny 26
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME



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

9 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. BemecTBo H XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| o 6
' BEIIIECTBE
19 OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 11 1
XUMHUYECKUX PeaKIni
13 DNeKTpOIUTHYECKAs TUCCOLUAIUS. 12 1 1
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 29
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO61as XxapakTepUCTUKa XUMUYECKHX 3 1
' anemeHToB VIIA-rpynmel. ["amorenst
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 7
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 11 1
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 10 1 1
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 36




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO0mue croiicTBa METAIIOB 10

3.2 Baxueiimme MeTamuibl U X COSTUHCHUS 18
Wroro mo pazueny 28
Paznen 4. Xumus u okpy»aiomias cpeaa

41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 3
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Wroro mo pazueny 3
Pazpnen 5. O60061menne 3HaHuii

51 [ToBTOpeHue 1 0000ImIEeHNE 3HAHMI 6
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 6
PezepBHOe Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

[Ipenmer xumuu. Poss xuMuu B )KU3HU
qeJI0BEKa

Tena n Bemecta. ®uznueckue u
XUMHYECKUE CBOMCTBA BEIIECTB

dusnueckie 1 XUMHUYECKHE SIBICHUS

[IpakTnueckas padota Ne 1 mo Teme
"[IpaBuia paboThl B 1a00paTOpUN U MPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucTele BellecTBa U CMECHU

CriocoOnl pasneneHus cMmecen

[IpakTrueckast pabota Ne 2 o Teme
"Paznenenne cmeceit (Ha mpuMepe OYUCTKH
MoBapeHHO} coJn)"

ATOMEI U MOJICKYJIbI

XHUMHYECKHE DJIEMEHTHI

10

HpOCTLIC K CJI0KHBIC BEIICCTBA

11

3aK0H IMOCTOSHCTBA COCTaBa BCIICCTB

N N

12

Xumnueckas popmyra. BareHTHOCTh aTOMOB
XMUMHMUYECKUX JIEMEHTOB

13

OHpez[eneHI/Ie BaJICHTHOCTH aTOMOB I10




(dhopMyniaM OMHAPHBIX COCTUHEHHIA

OrHOCHUTEIbHAd aTOMHAs Macca.

14 OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYJISIPHOM

15 Macchl BEILIECTB, MOJISIPHOI MaccChl, MacChl
BEILIECTB M KOJIMYECTBA BEIIECTBA

16 Brrancnenns MaccoBo JOJIM XUMHAYECKOT'O
aeMeHTa 1o popMyJie COeqMHEHUS

17 Haxoxnaenue npocreiimei GopMyisl
BEIIIECTBA TI0 MaCCOBBIM JIOJISIM JIEMEHTOB

18 KonuuecTBo BemnecTBa. Mob

19 B3anMocBsI3b KOMYeCTBa, MAaCChl M YUCIIa
CTPYKTYPHBIX €IMHUI] BEIECTBA

20 XHUMHUYECKHUE SABJICHU. XUMHUUYECKAs peaKus
U €€ TPU3HAKA

21 3aK0H COXpaHEHUST MaCChl BEIIECTB

22 XHUMHUYECKUE YPaBHECHHSI

23 THuIbI XUMUYECKUX PEaKITUi
Pacy€rbl N0 XMMUYECKUM YpaBHEHUSIM

24 KOJIMYECTBA U MacChl HCXO/IHBIX BEUIECTB
WJIM MPOJYKTOB peaKluu
Boruricnenus o ypaBHEHUSIM XUMHYECKOM

o5 peaKiuu: KOJIMYecTBa BEIIECTBA, MACChl IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WIH MPOIYKTOB PEaKLIUU

26 O06o01eHne U cucTeMaTu3anus 3HaHu !

97 KonTtposnpHas padota Ne 1 o teme

"BemectBa u xumuieckue peakuuu"




28

Bosgyx — cMmech raszos. Ilonstue o rasax.

29 3akoH ABoraapo. MouspHblii 00bEM razos
Brraucnenust 00b€Ma, KOJIMYECTBA BEIIECTBA

30 rasa 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBa, 00BEMY

31 OTHOCHUTENBHAS TJIOTHOCTH Ta30B

39 BrrunciieHust OTHOCHUTENIBHON TNIOTHOCTH
ra3oB

33 OOBbEMHBIE OTHOLIEHUS Ta30B MIPU
XUMHYCCKHAX PEaAKIIHSIX

34 Brranciienust 00bEMOB ra30B 10 YpaBHEHUIO
XUMUYECKON peakuu

35 Kucnopoa — sneMeHT U mpocToe BelecTBO

36 OKcuasl

37 CriocoOslI mostyueHust KUCIopoia B
1ab0paTOpUH U MPOMBIIITIEHHOCTH
[IpakTrueckast pabota Ne 3 o Teme

38 "[Tonyuenue u coOnpaHue KUCIOPOa,
HU3yYEHHUE €ro CBOUCTB"

39 O30H — ayoTporHas MoaupuKalus
KHCIIOpOo1a
TemnoBoii 3¢ (hekT XUMHUECKON peakinu,

40 TEPMOXHUMHUYECKHUE YPaBHEHUS, K30~ U
SHAOTEPMHUUECKUE PEAKIIHH
Brruncnenus mo ypaBHEHUSIM XUMHYECKOM

41 peaKIuu: KOJIMYecTBa BellecTBa, 00bEMa,

MacChl IO U3BECTHOMY KOJIMUECTBY
BEIIECTBA, 00bEMY, Macce peareHTOB WU




IIPOJIyKTOB peaKluu

KonTtponsnas padota Ne 2 o teme "Bo3myx.

42 Kucnopoa. Oxcunpr"

43 Boopox — 35eMeHT  MPOCTOE BEIIEeCTBO

44 CriocoObI MmoTydeHust BOJAOPOa B
J1a00paTOPHUH U MPOMBIIIJIEHHOCTH
[IpaxTueckas padota Ne 4 o Teme

45 "[onyuenue u cobupanue BOIOpOAaa,
M3y4YeHUE ero CBOMCTB"

46 [TousTHe 0 xucioTax u consix. Cocra
KHUCJIOT U COJIeH

47 Beruncnenus 006EMOB Ta30B 0 YpaBHEHHIO
XUMHUYECKON peaKiuu
Brruncnenus mo ypaBHeHHUSIM XUMHYECKOU
peakiuu: KoJIM4YecTBa BellecTBa, 00bEMa,

48 MacChl TI0 H3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB PEaKIUU

49 dusnyeckue coiicTBa Boabl. Boaa B
pupoie

50 XHUMHUYECKHE CBOMCTBA BOIbI

51 CocTaB ocCHOBaHUM

52 PactBopbl. PacTBOpUMOCTE BeIIecTB B BOJIE
HacelimieHHbie 1 HEHACHIIICHHBIE,

53 KOHIICHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI

54 CrniocoObl BbIpaXKEHUsI KOHIIEHTPALH

PacTBOPOB: MaCcCOBas AOJIA paCTBopéHHOI‘O




BCIICCTBA, MOJIsIpHAd KOHICHTpALUA

[Ipaktuyeckas padora Ne 5 o reme
"[IpuroToBiieHHE pacTBOPOB C OIPEEIEHHON
MAacCOBOM JI0JIEN paCTBOPEHHOTO

> BemecTBa. [ IpuroroBieHne pacTBOpPoB ¢ 1
OIPENENEHHON MOJIIPHOM KOHIIEHTPALUEN
pacTBOpEHHOTO BemecTBa"
Berarcnenus ¢ uCmoyb30BaHueM IpaduKkoB

56 PacTBOPUMOCTH TSI PAacUETOB 1
PacTBOPHUMOCTH BEIIECTB

57 BeruuciieHus ¢ UCIOIb30BaHUEM ITOHATHS 1
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE)

58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1
KonTtponsnas padota Ne 3 o teme

59 " " 1

Bopopon. Bona. PactBopsl. OcHOBaHUs

50 Oxcuabl: cocTaB, KilaccupuKaIs, 1
TPUBHAJIbHBIC Ha3BaHUS

61 [Tonydenune n XuMHUYECKHE CBONCTBA 1
OKCHJIOB

62 dusnvecKue 1 XMMHIECKHE CBOMCTBA KUCIIOT 1

63 [Tomyuenue xKucnor 1

64 Knaccudukanus ocHoBaHMIA 1

65 [Iénoun, Ux cBOWCTBA U CHOCOOBI MOTy4YeHUs 1

66 HepacTBopuMbIe OCHOBaHUS, UX CBOMCTBA U 1
CrocoObl NOJTY4YEHUs
[Tonsitre 06 aMPOTEPHBIX THAPOKCHIAX:

67 XUMUYECKUE CBOMCTBA U MOTY4YECHUE. 1

[IpuMeHeHre Ba)KHENIIUX OCHOBAHUI




68

Couu: cocraB, KiIaccupuKays,
TPUBHUAJIBHBIC HA3BAHUA

69

dusuyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tony4yenue coien

70

I'eneTnueckas cBsI3bp MEXKIY KlIaCCAMU
HEOPraHWYECKUX COCIMHEHUI

71

[IpaxTnueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COEeIUHEHUIN

72

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChI IO K3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB WIIn
MPOJIYKTOB pEaKIUU

73

Boruncnenus maccsl IpoAyKTa peakiuy 1o
M3BECTHOM Macce OJIHOTO U3 UCXOJHBIX
BEIIECTB, B3ATOTO B BUJIE PacTBOpa,
COJIEPIKaIIEro OMpeeIEHHYI0 MAaCCOBYIO
JIOJIF0 PACTBOPEHHOTO BEIIECTBA

74

KonTtponpHas padota Ne 4 o reme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

75

HepBLIC IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_[I/II/I
XUMHWYCCKUX JJICMCHTOB

76

Ilepnoanuecknii 3akoH. OTKpbITHE
IIepuoanueckoro 3akoHa

77

[lepuoas! 1 rpynmbl




78

OcHoBHEIC CBCACHHA O CTPOCHUHN aTOMOB

79 CocraB aTOMHBIX siAEp

80 N3oTombl Kak pa3HOBUIHOCTH aTOMOB
XHMHYECKOI0 DJIEMEHTA

81 DIEeKTPOHBI

82 DneKkTpoHHas opOuTaIh

83 DHepreTHYecKue YpOBHU U TIOTyPOBHU
aToma; S-, p-, d-opouTanu

84 DNeKTpOHHBbIE KOH(DUTYPALIUU U AIEKTPOHHO-
rpaduyeckue GopMysbl aTOMOB
CTpoeHHe ATEKTPOHHBIX 000JI0YCK aTOMOB

85 nepBbIX 20 XUMUYECKHUX AJIEMEHTOB
[Tepuonnueckont cucremsl .M. Menaeneena
3menenyne cBONMCTB COeIMHEHUN

86 XUMUYECKUX JJIEMEHTOB B TIEpHOJaX U
rpymnmnax
XapakTeprucTHKa XUMHUUYECKOTO 2JIEMEHTA I10

87 ero nosioxeHuto B [lepuoauveckoit cucreme
.M. MengeneeBa
3nauenue [leprnoanyeckoro 3akoHa u

88 [Teprnoaudeckoit CHCTEMbI XUMHUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHS HAYKU U TIPAKTHKHU

89 DIIEeKTPOOTPUIIATEIIEHOCTh XUMHUYECKUX
2JIEMEHTOB

90 KoBanenTHas nosnsipHas cBs3b

91 KoBanenTHas HenossipHas CBA3b

92 HNonnas cBs3b




DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

93 1
BEIIECTB

94 THIbI KPUCTATUTMYECKUX PEIIETOK U UX 1
XapaKTePUCTUKH

95 KonTtposneHas padora Ne 5 o teme 1
"Crpoenue aroma. XuMudeckasi cBsizp"

96 CreneHb OKUCICHHS

97 OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIIHI 1

08 XUMHUYECKUE IITEMEHTHl — OKHUCITUTENN U 1
BOCCTaHOBHTEIH
CocraBiieHrne ypaBHEHUIN OKHCIUTEIBHO-

99 BOCCTaHOBHTEIIBHBIX PEAKIIHI, METO/ 1
AIEKTPOHHOTO OajaHca

100 O00011IeHre U cUcTEMaTU3aINs 3HAHUN

101 PesepBHbIil ypok

102 PesepBHbIil ypok

OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Ctpoenue aToMOB

[TocnenoBaTenbHOCTD 3aM0JIHEHUS
AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX
MEPHUOJIOB

Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX
opOuTaneit aToMoB OOJIBIINX MTEPHOJIOB

CreneHb OKHUCIICHUS B BaJICHTHOCTD

Buaer xuMHudeckoil cBsI3H

THuIBI KPUCTAINTNYECKUX PEIIETOK,
O0COOEHHOCTH CTPOEHHUS KPUCTAIITNYECKUX
pEmETOK

Kinaccudukanus XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM TPU3HAKAM

DHepreTuka XMuMHUYECKUX PEaKIIui.
TennoBoii 3 HeKT XUMHIECKOH peaKIuu

Boruncnenust mo TepMOXUMHUYECKOMY
YPaBHEHUIO peakIuu: TermioBoro 3¢ dexra
XUMHUYECKOHN PeaKInU MO KOJTUYECTBY
BEII[ECTBA, Macce WIH 00bEMY
MIPOPEATUPOBABIIETO WIIH
00pa30BaBIIIETOCs BEIIEeCTBA

10

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. 3aKOH JIEHCTBYIOLIUX Macc




@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

= XUMHUUYECKOHN peaKiuu

12 [TonaTHE 0 XUMHYECKOM PaBHOBECHH,
npuHuui Jle Hlatense
@DaKTOpBI, BIUAIOIIAE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.

13 [IporHo3upoBaHure BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B
Pa3IUYHBIX YCIOBUSIX

14 OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC
peakumn

15 BaxHble OKHCIIHTENHN 1 BOCCTAHOBUTEIIH.
[Tepmanranat kanus
CBolicTBa MPOCTHIX BEIIECTB — METAJIJIOB

16 1 HEMETAJIJIOB, KUCIIOT U COJIEM — B CBETE
MpeACTaBICHUI 00 OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUAX
KonTtponpHas padorta Ne 1 o teme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX PEAKIIUN»

18 DJIEKTPOJIUTHI U HEAJICKTPOIUTHI

19 Teopust 37EKTPOTUTUYECKON AUCCOIIUALINHI

20 DJIEKTPOJIMTUYECKAS JUCCOLUALINS KUCIIOT,
OCHOBAaHHMI U COJICH

21 Peakuyu nonHoro ooMeHna
CBoiicTBa KHCJIOT, OCHOBAHUM M COJICH B

22 CBETE MpeJCcTaBlIeHUi 00

BHCKTpOHHTquCKOﬁ JAUCCOoMalun




23

KauecTBeHHBIE PCaKI Ha NOHBI

[Ipaktudeckas padora Ne 1. Pemenue

24 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME
«INEKTPOIUTUYECKAS TUCCOIIAALIUS

25 IM'uaponus coueit

26 HoHnHbIe ypaBHEHUS TUIPOTIU3A COIEH

97 Pemrenne skcniepuMeHTAIBHBIX 3aa4 110
teme «I 'uaponus conenr»
Berarcnenus Macchl IPOAYKTa PEAKIHH 110
HU3BECTHOM Macce OJHOTO0 U3 UCXOIHEIX

28 BEIIIECTB, B3ATOTO B BUJIE PACTBOPAa,
COJIEPKAIIETO OMPENETEHHYIO
KOHIICHTPAIUIO PAaCTBOPEHHOTO BEIECTBA
KonTtponsHas padorta Ne 2 o teme

29 "DNEKTPOTUTHYECKAS TUCCOITHAITHS.
XUMUYECKUE PEaKIuu B pacTBopax"

30 OO6mras XxapakTepuCTUKAa HEMETAILIIOB

31 OO6mras XxapaKTepUCTUKA rajJOTeHOB

32 XHUMHUYECKUE CBOMCTBA raJIOT€HOB.
XUMHUYECKUE CBOMCTBA XJI0pa

33 XinopoBogopoa. ComsiHas KACI0Ta
[IpakTnueckas pabota Ne 2 o Teme

34 "[TomyueHue constHOM KUCIOThI, U3yYEHUE
e€ cBoicTB"

35 [TonaTHe 0 KUCTOPOACOAEPIKALIUX
KHCIIOTaX XJIOpa M UX COJISX

36 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX

peaxunﬁ, €CJIM OJUH HUX pCarcHTOB J1aH B




U30BITKE

Baxueiimme coequHeHns XJiopa 1 ux

37 HAXO0KJCHHUE B TIPUPOJIC

38 OO6mas xapakTepucTuka 31neMeHToB VIA-
TPYIIITBI

39 CtpoeHnue u CBOICTBA MPOCTOTO BEIIECTBA
cepbl. AJUIOTPOITHBIE MOAU(UKAIIMY CEPBI

40 CepoBonopo, cTpoeHue, Pu3ndeckKue u
XUMHYECKHE CBOMCTBA

41 Oxkcunpl cepsl

42 Cepnast KUCIIOTa U €€ COJIU

43 [TpoMbIITIEHHOE MTOTyYEHHE CEPHOI
KHACJIOTBI
Boruncnenus Mmacchl IpoAyKTa peakiuu 1o

44 M3BECTHOM MaccoBOM (00BEMHOM) foJIe
(%) ero BbIXOJa OT TEOPETUYECKU
BO3MOYHOTO

45 OO6mras xapakTepucTuka 31eMeHToB VA -
TPYIIIIbI

46 A30T, pacrpocTpaHeHue B IpUpo/Ie,
(u3znyuecKkrue U XMMHUYECKUE CBOMCTBA

47 AmMMUak, ero (pu3NYECKue U XUMUYECKHE
CBOMCTBA

48 Conu aMmMoHUs
IIpaktuyeckas padora Ne 3 o reme

49 "[lony4yeHne aMMuaKka, U3y4eHue ero
CBOMCTB"

50 Oxcupst azota (1, 11, I, 1V, V)




51

A3zotHcTas kucI0Ta. A30THAs KUCIOTA

[IpoMblIlIIIEHHOE MOJIyYEeHUE a30THOM

52
KHCIIOTHI
Hutpatel u HuTpuTHL. XUIMHU4YECKOE

53 3arps3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU a30Ta

54 ®dochop, amoTponHble MOIUPUKALNN
dbocdopa

55 Oxcugst hocdopa (I, V) u pochopnas
KHCIIOTa

56 VYrnepon, ero alaoTpomHbIe MOAUPUKAIIIT
U CBOMCTBA
Oxkcunpl yriaepoja, ux Gpusndeckue u

57 XUMHUYECKHE CBOMCTBA. DKOJIOTMYECKUE
po0JIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V)
[IpakTruueckast pabota Ne 4 o Teme

58 "[Tonyuenune okcuna yriaepoaa (1V) u
HU3yYEHHUE €ro CBOUCTB"

59 VYronpHas KucioTa u e€ coiu
[TepBoHauanbHbIE TOHATHUS 00

60 OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yriiepoia

61 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U
WX POJIb B OBITY U TIPOMBIIITIEHHOCTH

62 Kpemuuii, ero ¢pusndeckre U XUMHYECKHE
CBOMCTBA

63 Oxcun kpemuus (1V), kpemHueBas




KHCJI0Ta, CHJIMKAThI

Brruncnenus maccsl (00b€Ma; H.Y.)
IIPOAYKTA PEaKLUU 110 JaHHOU Macce

64 (00BEMY) HCXOTHOTO BEIIECTBA,
COJICPIKAIIETO OMPEACIEHHYIO MACCOBYIO
JIOJIIO TIPUMECEHN
Kontponsnas padota Ne 3 o teme

65 «Baxueinne HeMeTauIbl U UX
COEIUHEHUS.
OO0mmas XxapaKTepUCTHKa XUMUYICCKIX

66 9JIEMEHTOB — METAJIOB HAa OCHOBAHUH HX
nosoxkerns B [ICXD JI.M. MenneneeBa

67 Mertamner A- u b-rpynm
Merannyeckast CBsI3b U METaJTHYECKast

68 KpUCTAJTNYECKast pelIéTka. 3aBUCUMOCTh
(U3HYECKUX CBOWCTB METAJIOB OT
CTPOCHUS KPUCTAILIOB

69 O01Me XUuMAYECKUE CBOMCTBA METAJIOB

70 OO6mme crnocoObl MOTYYSHUS METaIOB,
Metauryprusi. CruiaBbl
DJIEKTPOJIN3 PACIIABOB M PACTBOPOB

71 coJiel KaKk OJIMH U3 CIIOCOOOB MOTy4eHUs
METAJIOB

79 BbrunciieHus o ypaBHEHUSIM 3JICKTPOJIU3a
pacIiaBoB U PacCTBOPOB BEIIECTB

73 [TonsTHE O KOPPO3UM METAIIIOB

74 BrrumciieHust coctaBa cMecei ¢

HCIIOJIb30BAHHUEM PCIICHUS CUCTEM




YpaBHEHUI

Paznuyubie THITBI BEIYUCICHUN IO

& YPaBHEHUSM XUMHYCCKHUX PEaKIIUn

76 Meramisl A-rpynn. l{enodnbsie meTamibs

77 Haxosxnenue B npupone. CoiicTBa
LIEJIOYHBIX METAJJIOB

78 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

79 [IlemoyHO3EMENbHBIE METAILIBI

80 Baxxnenmme coeTMHESHNS KaJIbIIHs,
CBOWCTBA, IPUMEHEHNE

81 ATFOMUHUI

82 AmpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS

83 OO6mrast XxapakTepucTuKa MeTaljIoB b-
rpym (MoOGOYHBIX MOATPYIIM)

84 Mens u cepedpo

85 Huak

86 AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUIA IMHKA

87 XKeneso

88 Oxcubl, THAPOKCUIBI U coiiu kene3a (1)
u xenesa (I11)

89 UyryH u cTajb — CIUIaBbI JKele3a
IIpaktuyeckas pabora Ne 5. Pemenue

90 AKCMEPUMEHTAIBHBIX 33124 0 TEME
«BaxxHeiile MeTamIbl U KX COSIUHEHUSD

91 Brruncnenus cocraBa cmeceil ¢




HCMOJIb30BAHUEM PEIIEHUS CUCTEM
YpaBHEHUU

Paznuuuble THITBI BBIYUCIEHUN IO

92 YPaBHEHUSM XMMHUYECKUX peakLuii

93 KonTtponsHas padora Ne 4 o teme
«Baxnenmue MeTauibl U UX COSANHEHUS»
[Iepnoanueckuit 3akoH u [lepnoanueckas

94 CHUCTEMa XMMHYECKHUX 3JIEMEHTOB B CBETE
TEOPUHU CTPOCHUS aToMa
CrpoeHue BeliecTBa B TBEPAOM, JKUIKOM U

95 ra3000pa3HOM COCTOSTHUH. Buibt
XUMUYECKOH CBSI3U

96 Knaccudukanus XuMHUYeCKUX peakuui mo

Pa3IMYHbBIM MpPU3HAKAM

CBoMCTBa KHUCIIOT, OCHOBAaHUH U COJIEH B
97 CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

OKXKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC

98
peakuuu. JIeKTPOIIn3.
[Ipaktuueckas padota Ne 6. Permenue

99 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«XVUMUYECKUE PEAKIIUI»

100 bezonacHoe ncnonbp30BaHue BEUIECTB U
XMUMHYECKUX PeakUuil B ObITY

101 XHUMHYECKOE 3arps3HEHNE OKPYXKarolen
cpensl. [Tonstue o /K.

102 DKOJOTUYECKHE MPOOIEeMbI, CBI3aHHBIE C

COCAMHCHUAMU YIJICpOJa, a30Ta, CCPHLI,




TSDKEIIBIX MeTauioB. Poab XuMun B

PCIICHUH 3KOJIOTUYCCKUX HpO6JI€M.

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Iabpuensa O.C. Xumus. 8knacc.-M.:Ipoda,2018 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.I'abpuensn O.C. Xumus. 8xnacc.-M.:/Ipoda,2018 r.

2.I'abpuensa O.C. 3amaun o XuMUHM 1 CIOCOOBI uX pemenus. 8-9 kmacc. M., [poda, 2004.

3.TI'abpuensu O.C., H.H.Pynos, B.M.TonkynoB. XuMu4eckuil SKCIEPUMEHT B HIKOJIE. 8
kiacc. M., Jlpoda, 2005

4. Tabpuensan O.C. HactonpHas kHura yuutens xumun. 8 kiacc. M., «bnuk-mutocy», 2000.
5.T'abpuensu. O.C. Xumus. Meroaudeckoe nocooue. 8-9 knaccol. M., JIpoda, 2000.

6.Xumus. 8 Kiacc: KOHTPOJBHBIE W TMpoBepouHbie padoThl k yueOHnky O.C. 'abpuensina
«Xumus. 8» /O.C. I'abpuensu, [1.H. bepeskun, A. A. Ymakosa u ap. — M.: Jlpoda, 2006.—
158 c.

7.1BanoBa P.I'. Xumus. Kontposb 3Hanuit yuamniuxcs no xumud. 8-9 kinaccel / P.I'. ViBaHOBa,
A.A. Kasepuna, A.C. Kopomenko. — M.: JIpoda, 2006.-192 c.

8. Kysnemnora H.E. 3agaunuk no xumum: 8 knacc. /H.E. Ky3nernosa, A.H. JleBkun — M.:
Benrana-I'padd, 2005. — 128 c.

JononHuTeIbHAS JJUTEPATYpa

1.  AnuxGeposa JI. }O. Pykk H. C. [lone3nas xumus 3agaun u ucropu. — M.: [Ipoda,
2003. - 304.

2. Tabpuensu O. C. 3agaun nmo XuMuu U cnocoObl ux pemenus. 8-9 kmaccel / O.C.
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11. Xwumus 8-11 xmace. Pernonansasie oymmimanast 2000-2002 / O.C. TNabpuensH, AH.
[Ipomnenos, - M.: ipoda, 2005. — 287.

12. YepnoOennckast I. M. Benenume B xumuio / I'. M. UepnoGenbckas, A. W.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

CETU UHTEPHET

EamHas konnekums undpoBbix 06pasoBaTesibHbIX pecypcoB

L == i I — ]
depepanbHoe XxpaHunue EguHol konnekumm LMdpoBbix 06pa3oBaTeNbHbIX
| . pecypcoB (Konnekumst) 6b110 co3aaHo B nepuog 2005-2007 rr. B pamMkax

£y = npoekTa "UHdopmaTusaumns cucrembl obpazoaHms” (MCO), BbINOIHAEMOro
it HauvoHanbHbIM (hOHAOM NOAFOTOBKM KaapoB Mo nopydeHnto MuHucTepcTBa
' ., 0bpasoBaHus 1 Haykn Poccuiickon ®eaepaumun. B 2008 rogy nonosiHeHue u
pasBuTHe Konnekumm ocylwecTBasnoch M3 cpeacts deaepanbHON LENEBON
nporpamMmbl pa3sutust obpasosaHus (OLIMNPO).

B HacTosiee Bpemsi B Konnekummn pasmelleHo 6onee 111 000 umdpoBbix
06pa3oBaTenibHbIX PECYPCOB MpakTUYECKM MO BCEM NpeameTaM 6a3ncHoro
y4yebHoro nnaHa. B Konnekumn npeacraeneHbl Habopbl LMdPOBLIX peECYpPCOB
K 60/IbLLOMY KONMMYECTBY YYEOHMKOB, PEKOMEHI0BaHHbLIX MUHOBpHaYkn PO k
MCNONb30BaHMIO B LLUKOMAX Poccum, MHHOBALMOHHbIE YUeBHO-MeToaNYeckme
pa3paboTku, pa3HOObpasHble TEMAaTUUYECKME U MPEAMETHBIE KOINEKLMK, a
TakxXe Apyrne yuyebHble, Ky/bTypHO-MPOCBETUTENBCKME 1 NO3HABaTESbHbIE
MaTepuarb.

PaboTbl No cozaaHuio EanHoN konnekumn umdpoBbix 06pa3oBaTesbHbIX
pecypcoB yAoCToeHbl npeMum MpaButenscTBa Poccuiickol Geaepaummn B
obnactn obpasoBaHus 3a 2008 rog B coctaBe GeaepasibHON CUCTEMBI
NMHOPMaUMOHHbIX 06pa3oBaTe/bHbIX PECYPCOB.

Agnpec caiTa: http://school-collection.edu.ru
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®depepasnbHbIii LeHTP MHGOpMaLMOHHO-06pa3oBaTesIbHbIX pecypcoB
(®LINOP)

MpoekT deaepanbHOro LeHTpa MHMOPMaLMOHHO-06pa30BaTesbHbIX peCypCcoB
(®LUMNOP) HanpaBneH Ha pacrnpocTpaHeHne 31eKTPOHHbIX 06pa3oBaTesbHbIX
PECYPCOB 1 CEPBUCOB ANsi BCEX YPOBHEN U CTyneHel o6pasoBaHus. Cant
®OLUNOP obecrieunBaeT KaTanorM3aumio 31eKTPOHHbIX 06pa3oBaTebHbIX
pecypcoB pasfIMYHOro TMMaA 3a CYET MUCMOJIb30BaHMS eAMHON
NHMOPMaLMOHHOM MOAENM MeTaaHHbIX, OCHOBAHHOM Ha cTaHaapTe LOM.

B nocnesHee BpeMsi NOAyYMIM pacripoCTpaHeHUE OTKPbITbIe
06pa3oBaTesibHble MOAY/IbHbIE MyNbTUMeana cucteMbl (OMC),
06beanHsIIoLLME SNEKTPOHHBIE YYebHble MOAYIM TPEX TUMOB:
MHOPMALMOHHBIE, NPaKTUYECKME U KOHTPOSIbHbIE. INEKTPOHHbIE YYeOHbIE
MOAY/M CO3LAKTCS MO TEMATUYECKUM 3M1EMEHTaM YYebHbIX MPeAMETOB U
AncumnivH. Kaxablin yyebHblli Moay /b aBTOHOMEH W NpeacTaBnsieT coboi
3aKOHYEHHbIN UHTEPAKTUBHLINA MyNbTUMeaMa NPOAYKT, HaLeNeHHbIV Ha
peLleHune onpeaeneHHol y4ebHoln 3agaumn. [ins Bocnpov3seaeHns y4ebHoro
MOAYNS Ha KOMMbloTepe TpebyeTcsi NpeABapUTENbHO YCTaHOBUTb
creumarnbHbIi NporpamMMHbIN NpoaykT — OMC-nneep.

Apnpec caiTa: http://fcior.edu.ru

OTKpbITbIA Koniemk: XuMusa

College.ru — UHTEPHET-NPOEKT A9 AMCTAHLIMOHHOMN MOAroTOBKM K caade Er.
C 2000 roga yyebHsbiii noptan College.ru noMoraeT cTapLUeKIacCHUKaM
YCMELUHO YYMTbCS Y FOTOBUTBLCS K MOCTYMNIEHMIO B BbiCLUME YYebHbIe
3aBeaeHus. CerogHs y4ebHbIi nopTan ABMSETCS OT/IMYHBIM MOMOLLHMKOM MpK
noaroToBske K EIM.

Appec caiiTa: http://college.ru/himiya/

Moptan dpyHAaMeHTaNbHOro XMuMuyeckoro o6pasosaHua Poccumn
F o L

! VlccnenoBaHust B XMMUK M XMMUYECKoe 06pasoBaHue CBA3aHbl C aHan30M
NCKOUMTENBHO 60/bLLIOMO KOIMYECTBA Hay4HbIX Ny6nvkauuii. CeroaHs
TOJIbKO CETEBAsi TEXHOJIOMMSI B COCTOSIHUM OMTUMU3MPOBATL BPEMEHHbIE,
(UHAHCOBbIE N UHTENNEKTYasIbHbIE 3aTpaThbl Ha aHaNUTUYECKYO paboTy C
NHopMaLmen. YMeHne cBo60IHO OPUEHTUPOBATLCS B OBLLEMUPOBOM
MHMOPMALMOHHOM MOTOKE, KBanMMULMPOBaHHO HaxoauTb U 06pabaTbiBaTb
HY>HbIE JaHHbIE U [afiee Ha X OCHOBE MPUHUMATb PELLUEHUS - 3TO TE
KayecTBa, KOTOPbIMM Hapsay ¢ NpodeccnoHanibHbIMM 3HAHUSIMK, AOSTKHBbI
BMafeTb CNeLUManmMcTbl HOBOFO MOKOSIEHUSI XUMUKOB.

C 37Ol Uenbio U Co3AaeTcs BUPTYasibHas MHOPMaLMOHHas CeTb
"Chemnet"(Poccust). OHa OCHOBbIBAETCS HAa COBOKYMHOCTM MH(OPMALMOHHbIX
pecypcoB no xumMmn (0bpasoBaHune, HayKa, TEXHOMOMUS), pacnpeaeneHHbIX Ha
WWW - cepBepax B npeaenax poccuickoin yactu cetv Internet. Cetb
npeaHasHayeHa pewnTb NpobneMy BbICTPOro M HaAEXHOro A0CTyna K
OTEYECTBEHHbIM U 3apyHeXHbIM MHHOPMALMOHHBLIM PecypcaM Mo XMMUK.

B nHdpacTpyKType ceTv peanm3yercsl KOMMIEKCHOE peLleHne, KoTopoe
obbeavHsIeT BOeAMHO NpobieMbl TEXHUYECKOro MOCTPOEHUS CeTU, ee
MH(OPMALMOHHOIO HaMoHeHUst U ncnonb3oBaHus. CeTb "Chemnet"
€CTecTBeHHbIM 06pa3oM MOXET ObITb BK/IKOUYEHA KaK COCTaBHas YacTb B


http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

nobyto 6onee MaclTabHyto cnucTeMy Hay4YHO-0bpa3oBaTeNbHOMO
TeNeKOMMYHUKALMOHHOMO 0bMeHa.

Anpec caiTa: http://www.chemnet.ru

Bce ana yuntens xummm

laseta "Xumus" nspartenbckoro Aoma 1-ro ceHTa6ps. Cait "S uay Ha ypok
xvmmmn". MaTepuarnbl K YpoKy.

Appec caiiTa: http://him.1september.ru

Poccuiickmii 06weo6pasoBaTenibHbIi NopTan

K npuvopuTeTHbIM 3aaadam MopTana OTHOCUTCS COAENCTBME MOAEPHM3ALIMM
poccuitickoro 06pa3oBaHMs NOCPEACTBOM OBeCrieUeHUs yHalLmXcs, yumuTenen
W npenoaaBaTteneil, aAMUHUCTPATOPOB 06pa30BaHMs, POAUTENEN N LUMPOKOW
06LLEeCTBEHHOCTY MHOpMaLMe 060 Bcex BUax 06pasoBaTeNbHOM
NpoAyKUMW 1 yCIyr, HOPMaTUBHBIX JOKYMEHTaxX (BK/toYas oduumanbHble
TEKCTbl), COBbITUAX 06pa30BaTENbHOM XM3HW. YUACTHUKM KOHCOpLMyMa byayT
BecTn paboTy no obecneyeHnto B pamkax MopTana: BbICOKOrO KauecTsa
PecypcoB, UX JOCTOBEPHOCTU, MOSIHOTbI, ONEPaTUBHOIO OOHOB/EHMS;
[OCTYMHOCTU MHOPMALIMOHHBIX PECYPCOB ANs BCel cdepbl 06pa3oBaHus;
BbIXOAA B MHTEPHET A5 LUMPOKOro obpa3oBaTesibHoro coobLlecrsa,
BO3MOXHOCTM 6bITb YC/bILLAHHBIMU 1 3aMeYeHHbIMU A1 BCEX
06pa30BaTesIbHbIX YUPEXAEHNI, TBOPUECKMX NeAaroroB; NUHTEPaKTUBHOM
KOMMYHMKaLMK, CBOBOAHOro 06MEHa MHEHWUAMU, BbISIBNIEHUSI NOTPEBHOCTEN,
WHTEPECOB N TeHAEHLMIA B 06pa3oBaTeIbHOM COOBLLIECTBE. YUaCcTHUKN ByayT
NCMo/ib30BaTb eAMHY0 CUCTEMY OMMCaHUS U CePTUMMKALIMN PECYPCOB,
eVHYI0 MOUCKOBYHO CUCTEMY U T. 4. B HacTosLee BpeMst MaeT npouecc
NPUHSATUS PELLIEHMI MO BOMPOCY 06 3TUX CUCTEMAX, Bbl MOXETE YUaCTBOBATb
B 3TOM npouecce. CNMCOK y4aCTHMKOB KOHCOpLUMYMa OTKPbIT. Bbl MOXeTe
HanmcaTb MUCbMO M BCTYMWUTb B KOHCOPLIMYM, YCITOBUE - MOAAEPXKKA
[ESTENbHOCTM KOHCOpLUMYMa, cobnogeHne npasun pasMeLleHnst nHdopMaumm
N B3aMMOJENCTBUS C NMOUCKOBOWN cucTemMoi MopTana, OTKPbITOCTb A1
KPUTUKN.

Anpec canTa: http://experiment.edu.ru

Xumua gns Bcex: WUTHOCTPUPOBaHHbIE MaTepuasbl No obLiei,
OpraHM4Yecko U HeopraHU4YecKo XuMnm

[aHHbI CaliT CoAepXKUT TEKCTOBLIE M rpaduryeckme Matepuanbl
pa3MelleHHble Ha 2-M ugaHun CDROM "Xumus ans BCEX", BbiNyLEHHOM B
1999 r. PHIMO "POCYUINPUBOP" coBMeCTHO € BeayLmMMmK pa3paboTunkamm
0b6y4yaloLLEero NporpaMMHOro obecrneyeHus, a TakxKe matepuarbl He
BOLLEALIME MO TEM UM UHbIM OCHOBaHWSM B AaHHOE U3faHue. B TeueHnn
2000 r. Ha caiiTe NfaHUPYETCS pa3MeCTUTb TECTOBYIO CUCTEMY. TakxXe Ha
cepBepe pasMellieHbl 0byyatoLmne NporpaMmbl, AOCTYMHbIE A5 NMOMb30BaHMS
B HEKOMMEPYECKMX LIENsIX.

Anpec caiTa: http://school-sector.relarn.ru/nsm/
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) XXypHan "Xumusa v XKusHb - XXI Bek"

»
e g V3gaHue cTano 3aMeTHbIM SIBJIEHWMEM B HaLlen KHVI)KHO-)KypHEl)'IbHOl’I

< rpacuke. XXypHan okasas cUbHOE BIMSIHUE Ha OhOPMIIEHNE BCE Hay4HO-
ook NonysisipHOW NIMTEPATYpbI, NPUBIEK K cebe NpUCTanbHOe BHUMaHWe

XYZI0XHVKOB, MCKYCCTBOBEAOB M BCEX, KTO MHTEpEecyeTcs NpobieMaMi Hayku
mem 1 nUckyccTBa. CBoel MonynsipHOCTbIO Kak B Hay4YHOW, Tak U B

XYLOXXECTBEHHOW Cpe/ie XXypHas 0653aH npex/ae BCEro YeTKoM u
NpoAyMaHHOW KOHLeNnLUMK, 6narogapst KOTOPOW YAanock AOCTUYb €AMHCTBA
TEKCTa U WIIOCTPaLmMK, BepbasibHOro 1 BU3yasibHOro METOZIOB PacKpbiTUS
TeMBbI.

Anpec cainTa: http://www.hij.ru

e i BuprtyanbHasa XuMmunueckas LLikona

o (Mo e g col w el

BupTyanbHas XvMunueckas LLIkona - MHTepakTMBHOE NPOAOSHKEHNE
CTaTMYECKOro caiTta BupTyansHol Xummdeckon LLkonbl! Caatowme EM u
'MA, y4acTHMKM onuMnnag 1 Bce 6e3 orpaHNYeHns MHTEpECYoLWnecs
OnbITaMu, METOZIMKON U NMEAArorMkon MoryT M3ydaTb MaTepuarsl, pellaTb

s TEeMaTUYECKME TECTbI, 3a1aBaTb BOMPOChI, NMOCELLATb OHIANH-BUAEONEKLMN U
N 3 KOHCY/IbTMPOBATLCS Y BblAAIOWNXCA CrieunanncTos!

Agnpec caitTa: http://him-school.ru
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