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HOACHUTEJIBHAS 3AIINCKA

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

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMeTa, onpenenser 00s3aTebHOe MPEAMETHOE COAEPKaHUe, €ro CTPYKTYpy 1O
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocoOeHHOCTE oOyuwaromuxcs. B mnporpaMme 10 XMMHUM — yYHUTHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromerocs Mo OCBOEHUIO YYEOHOTO COACPIKAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYYaIOIIMXCS, HA MPOJODKEHHE OOYy4YEeHHs Ha YPOBHE CPEIHETrO
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JUIsi  caMOpa3BUTUSL U
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4arolIuXxcs, HABBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPEACTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTAlloM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON IPaMOTHOCTU 00Yy4atOUINXCS;

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

JlanHble HampaBieHUss B OOyYEHUUM XUMHUHU OOecrneurBaroTCs crenuduKon
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPraHUYeCKON XHWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IeH XUMHUHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSTHH 0 XMMUYCCKOM 3JIEMEHTE W BEIIECTBE U CUCTEMBbI IIOHATHIA O XUMHUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOW TEOPUH KaK OCHOBBI BCErO €CTECTBO3HAHMUS;

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

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnueckux 3HAHUN TMOJOKEHBI SMIHUPUYECKU TOTYUYEHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepKaHWs MPOTPAaMMBI O  XUMHH  MPOUCXOJUT  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 (YHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIASl M TPAKTHYECKash HAMPaBICHHOCTh OOY4YEHUS XUMUH,
muddepenumanusi  00y4yeHHUs,  BKIIOYaromas  OpOPUIbHYIO  MOJATOTOBKY



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

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
po(eccCuOoHaIbHON OPUEHTALIMU U HAIIPABJIEHO HA MPEAOCTaBICHUE BO3MOKHOCTU
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma mno xumuu (yrayOia€HHBIM YpOBEHb) MpeJHA3HAuYeHA s
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OOpazoBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha yriiyOJ€EHHOM YpPOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajiaya ydeOHOTrO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBl XUMHUYECKUX 3HAHUM — BaKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJlaM TO3HaHUS TMpPU U3YYEHMHM BEIIECTB U XMMHYECKUX PpeaKIui,
(dbopMHUpPOBaHUYU W Pa3BUTHM MMO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIHLHOCTH
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS Ha Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIEH KYJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

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

npuoOIIeHre OOYyJYaIIMXCs K CaMOCTOSTCIBHOW ITO3HABaTCIbHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

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



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

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

OCO3HAHUE IEHHOCTU XUMHUYECKUX 3HAHUU B )KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATHE HAEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

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

Ha yrny6nénnoe u3ydenue yueOHOTO npeaMera «XuMus» OTBOIUTCS 1o 136
yacoB B 8 u 9 kjaccax (4 daca B HEJENI0), TO €CTh 2 Yaca B HEJENII0 3a CYET
oOs3arenpHorn yactu OOII OOO um 2 wyaca 3a cuér uvactu OOII OOO,
dbopMupyemoii ydacTHUKaMU 0oOpa3oBaTelbHbIX OTHOLIeHUU. Beero 272 wyaca 3a
JIBa rojia OOy4eHHUS.



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 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBAa BEIIECTB. ArperatHbie
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluucieHue. [lpencraBieHnuss 0 HAayYHOM MO3HAHUM HA TEOPETHYECKOM YpPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckoi Jaboparopuu. llpaBuna Oe3omacHOro oOpamieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

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

BemectBa M XuMHuecKHMe peakUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaICHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOCuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas J0J1 XUMHUYECKOrO 3J1€MEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecH BelmecTB. MounbHasg a0Jid
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcioBus MPOTEKaHUSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MacChl BELIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



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

OKCNEPUMEHTAIbHOE M3Yy4YCHUE BEIIECTB U SIBJICHHH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HemeTtayioB. HaOmiogenue ¢dusnyeckux (IIaBjieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiauyecTBOM 1 wmonb. HaOmronmenwe u omnucaHue TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xjiopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE >kene3a ¢ pactBopoMm coium meau (). M3yuenue
criocoOOB  paszieneHus cMece (C  TOMOIIbI0 MarHurta, (QuiIbTpOBaHUE,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
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 ra3000pa3HOro BelllecTBa o
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHYECKUX PEAKIIHIX.

Kucnopon — snemeHT u mpocroe BemiecTBo. HaxokiaeHue kuciopoaa B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTydeHus: KUCJIOPo/ia B Ta0OpaToOpuu U mpombiinuieHHocTH. [ToHsATHE 0
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U BHAOTEepMUYEcKUEe peakuuu. Tomnuso. Mcrons3oBaHue yrisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyyeHus. [lonstue o kucnorax u conax. Mcnonap3oBaHue BoAopoJa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
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 NpUpPOAE. 3arpsi3HEHUE MPUPOJIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHUE BaXKHEUILINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI mojydeHus. HepacTBoprMbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJTy4YEHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
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 TOPEHHUS;



O3HAaKOMJIEHHE C 00pa3laMu OKCUJOB U OMHCAHUE UX CBOICTB;

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

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJBI C METAJNIAMH (HATPUEM M KaJIBLIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILBIO UHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3ydeHue B3aumojaecTBus okcuaa menu (l1) ¢ pactBopom cepHO# KUCIOTHI,
KHUCJIOT C METaJlJIaMU, PEAaKLMi HEUTpAIU3aLuy;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO MeTajljia
JIPYTUM W3 pacTBOpPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

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 KIAacCH(MUKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonnueckass cucrema xumuyeckux odaementoB J[. WM. Mengeneesa.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTHBHOCTS.
DONEKTPOHBI. DIIEKTpOHHAsT OpOUTaNb. DHEPreTHUYECKUE YPOBHU U MOJYPOBHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuueckux 3imemMeHToB [leprnoanueckoii cucremsl /. 1. Menneneesa:



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

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB II0 TpyHnaM M IEPUOJAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HEToJIsIpHasl CBsI3b, MOHHAS CBsI3b. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOU U
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

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

Crenenb oxkucieHud. OrnpeneneHue CTENEeHEe OKHUCIEHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(P(HUIIMEHTOB METOIOM AJIEKTPOHHOTO OaaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

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

MPOBEACHUE  OMNBITOB, WUIFOCTPUPYIOMIUX  MPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

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

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
Ha0JII0/ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, H3MEPEHUE, MO/ICITb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAUIMUECKHUX) TEJ, dJICKTPUICCKUI
3apsifl, KOJTMYECTBO TEIUIOTHI.

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

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

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHIESCKUE 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
3aMOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MaJbIX IMepuojoB. OCoOOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIUX  TEPUOIOB.
Ilepuonnueckass cucremMa XMMHUYECKUX DJEMEHTOB B CBETE IMPEJCTABICHUN O
ctpoeHnr aroMa. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCUAOB) OT CTPOCHUS aTOMA.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HMOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAs CBsI3b, CUJIbI BaH-mep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUINYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELUIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHHUS  XHUMHUYECKHX  PEAKIHUU.
Knaccudukaius XUMHUYECKUX peaKIMil MO pa3IWYHBIM MpU3HAKaM (IO YUCITYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaJau3aTopa, Mo arperaTHOMy COCTOSIHUIO pearupyroluX BEeIeCTB).

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



[lonsiTHE O CKOPOCTM XHMHMYECKOM peakUuy. 3aKOH IEHUCTBYIOIIMX Macc.
@DaKTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOTO paBHOBECUs. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEBpaIIeHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEJICTABICHUN 00 M3yYeHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

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

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMUYECKH nporiecc. [ToHaTue o rugpatax U KpucTamoruapaTax. IIEKTPOIUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHW3M JAUCCOLMAIMKA BEUIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CWIbHBIE M cla0ble AJIEKTPOJIMTHI.
Crenenp aucconuanvy, KOHCTaHTa Auccouuanuy. MIOHHOE MpOU3BENEHUE BOJBI.
Bogoponusiii  mokazatenb. WHAMKATOpPBL. DIEKTPOIUTHYECKAS] AHCCOLMALUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOr0 oOMeHa. Y CIoBHS MPOTEKAaHUs PEAKIUN HOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAILICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHUCJIOT, OCHOBAaHMH M COJICHl B CBETE NPEACTaBICHUNA 00 3JICKTPOJIUTHYECCKOMN
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

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

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

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON PEAKIIUU OT BO3/1EUCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

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

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKM IPOTEKAHUS pPEaKLUU
HOHHOTO 0OMeHa (0Opa3oBaHME OcajKa, BhIJCJICHHE Ta3a, 00pa30BaHKUE BOIbI);



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

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHBIX peakiuil (ropeHne, peakiuy pa3ioKeHus, COSTUHEHHUS);

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

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

HeMmeTaibl 4 MX coeTMHEHUS

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

OO6mass xapakTepucTHKa TajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBogopon. ComnsHas  KWCIOTa, XWMHYECKHME CBOWCTBA, IIOJIyYEHUE,
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 CTEICHU
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). CepoBojopoja, CcTpoeHue, (Quudyeckue u
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPeACTaBUTEIN KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MpEACTaBUTENsI Kiacca KuciaoT u crnenuduieckue). Conmm 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 CcyiabhaTtoB. 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, XapaKTEPHBIC CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3auMoAeiCTBUE C METaUlaMH, BOAOPOJOM, KuciaopoaoM). Kpyrosopor azora B
npupojie. AMMmHak, ero (U3WYECKUEe M XUMHUUYECKHE CBOWCTBA (OKHUCIICHUE,
OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa), MNPUMEHEHHWE U TOJYyYEeHUE B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpaszoBaHus. Coilu aMMOHUS, UX (PU3UYECKHE U XUMHUYECKHE
CBOMCTBa (pa3JIO)KEHHE ¢ B3aUMOJCHCTBHE CO IIeJI0YaMHu), MPUMEHEHUE.
KauectBennast peaxkuuss Ha umoHbl amMmoHus. Oxcuael azorta (I, 11, I, IV, V).
A3zoTtucTas KUCiIoTa. A30THasI KUCTIOTa, €€ ModydyeHne, GU3NIecKue U XUMUUYECKHE
cBoMcTBa (0OIIME KaK TMPEICTABUTENS Kjacca KHUCIOT W crnenuduueckue),
npUMEHEeHHe. XUMHUYECKUE PEaKIMH, JIe)Kallhue B OCHOBE IMOJY4YCHHUS a30THOU
KHUCIJIOTHI B MPOMBINIUICHHOCTH. HuTpaTel 1 HUTpuThl. KauecTBeHHBIE peakiuyu Ha
HUTpaT- W HUTPUT-aHUOHBL. XHUMHUECKOE 3arps3HEHHUE OKPYKAIOIICH Cpesbl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC [OXKIW, 3arps3HCHUE BO31yXa, IOYBBI H
BOJIOEMOB).

®docdop, amrorpornHsie wmoaudbukanuu dochopa (O0enblii W KpacHBIU
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
KHACTIOPO/IOM, TajlOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHCIOTaMM).
Oxkcuasl dochopa (III, V), docdhopHas kucimora, Gu3MUIECKUEe W XUMUUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o rajorerauaax pocdopa (111, V).

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

O6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoeiicTBUE ¢ MeTaJlaMH, HEMETallaMU, KOHLIEHTPUPOBAHHBIMHU a30THON U
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaepoja, ux Gu3ndeckne u XMMHUECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpraHU3MBbl, MOTY4YEHUE W MPUMEHEHUE. DKOJOTHYECKUuEe MpooOiieMbl atMochepsl,
cBa3aHHble c¢ okcugoMm yriepoaa (IV). VYronpHas kuciota U €€ COJMH, UX
dusznueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W TpuMeHeHue. KapOoHaTsr,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIUHE, MPOMBIILIEHHOCTH U CEIIbCKOM
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 UX MEpPepadOTKU, UX POJb B OBITY M 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 U XUMHUYECKHE CBOWMCTBa (B3aMMOJEHCTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupoje u texuuke. Oxcun kpemuus (IV), kpeMHHeBas KUCIIOTA,
CUJIMKATHI: (PU3WYECKHE M XUMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBIIIUICHHOCTH. BaxkHelIne cTpouTeNbHBbIC MaTepualibl: KepaMHUKa,
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 kucmnora.

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 B (GOCHOPHBIX YIOOPECHHIA;

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 B3aMMOJCUCTBUSI KOHIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MEJIBIO,
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, pacro3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

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

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX KapOOHATOB M CHIIMKATOB, 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 OCHOBaHUU UX MOJoxeHus B [lepuoauueckoi cucteme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCcTaJlInuecKas pemierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXUMUUYECKUUN Pl HANPSKCHUN
MeTtaioB. OOmKe XuMHUYECKHE CBOMCTBA MeTaJIOB. O0IIMe CrIOCOOBI MOy YeHUs
METAJJIOB, METALUTYPIusi. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJIUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajab, YYT'YH, MIOPATIOMUHHM,
OpoH3a). [IpumMeHeHre METAJIOB U CIIJIABOB B OBITY U MPOMBIILICHHOCTH.

Memannwet A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nYecKue 1 XMMHYECKHE CBOMCTBA (Ha MpUMEpPE HATPHUS U Kajus), MOJTydeHHE.
OKcuabl M TUAPOKCUIBI HATPpUS U Kanus. [I[puMeHeHre meaoYHbIX METAIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METaIAbl MarHMid W KajJdbLIMM: TIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HaXO0XJeHUE B pupoae. PU3NYECKNE U XUMUYECKHE CBOMCTBA MarHus
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.



ANIOMUHMI: MIOJIO)KEeHUE B [leproanueckoi CUCTEME XUMHYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
amtoMunus. [IpuMeHeHne antOMUHMS U €ro CILIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTHka MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOCHHsI aTOMOB XpoMa, Meiu, cepeOpa. BasieHTHbIe cOCTOsSIHMSA aTOMOB
d-a5IeMEHTOB, CTENEHM OKHCICHHS AaTOMOB B COCJAMHEHUSX. 3aBHCUMOCTh
KHACJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THUAPOKCHJIOB METAUIOB OT 3HAYCHMS
CTENIeH! OKMCIIEHUS DJIEMEHTa B COCJIMHEHUHU (HAa MpUMEpPE COCAMHEHHH Xpoma).
[TepBoHauanbHbBIE IPEACTABICHUSI O KOMIUIEKCHBIX COSUHEHUSX.

Menps u cepeOpo: CTpOEHHE aTOMOB, CTETIEHM OKuUcieHus. OOuue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3auMOJEICTBUE C KUCIOTAMU-OKUCIUTENSIMH), 00 UX OKCUAAaX, TUIPOKCUAAX U
coJisix, ux npumeHeHuu. [IpeacTtaBinenus 06 aMMHAYHBIX KOMILIEKCax cepedpa u
menu. KayecTBeHHbIE peakiiy Ha KaTHOHBI Menu (2+) u cepedpa.

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

XKene3zo: cTpoeHne atoma, CTENeHH OKHcieHUs. HaxoxxneHue B mpupoje.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xene3a. Oxcunpl, ruapokcuasl u comn xkenesza (II) m xeneza (III), ux cocras,
CBOWCTBa W TosydyeHue. KadecTBeHHBbIE peakiMM Ha KaTHOHBI >kene3a (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 oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEAOBaHUE MPOIIECCOB 3JIEKTpoiu3a pactBopoB xyopuaa meau (II) u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblIUSA W HATPUSA C
BOJIOM, X TUAPOKCUIOB — C OKcusioM yraepoaa (IV) u kucinoramu;

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

M3YUYEHHUE MPOILIECCOB TMOJYUYEHHUS] THUIAPOKCUIOB KeJe3a, UX XHUMHUYECKUX
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;

uccaeoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHUS, THIPOKCHUIIA
xpoma (III) u ruapokcua unMHKa;

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

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeEJIOBEKAa. BakHellnue
BEI[ECTBA W MaTepHalibl, 00JIaCTH MX NMPUMEHEHHUsA. be3omacHoe HCIoIb30BaHUE
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
U3Y4aeMbIX XUMHUYECKHX JJIEMEHTOB U UX COCIUHECHHUM NI (PYHKIIMOHUPOBAHUS
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHECHUSMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHATHE
o [IJIK. Poip XxumMuu B pelieHny SKOJIOTHISCKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolecca
00pa30BaHus KUCIOTHOTO AOXKS, U3YYEHHUE €T0 BO3ACHCTBUS HA MAaTEPHAIIbI.

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 U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

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

Knaccudpukanus XuMHUYECKUX peakuuid [0 pa3iudyHbIM  [pPU3HAKaM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTtBopax. I maponus coner. Peakuun okuciieHus -
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-HAaYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (DaKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilacCUpUKALMs, MNEPUOAUYHOCTD,
Ha0JII0/IEHUEe, HKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOTHS,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, >KUJIKOCTEH U TBEPAbIX (KPUCTAUIMUYECKHX) Tel,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MMOTYIIPOBOIHUKH, AUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3yiokeHue 0esoro CBeTa B CIEKTP.

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

I'eorpadus: armocdepa, ruapocdepa, MUHEPaTIbl, TOPHBIE IMOPOAIHI,
H0JIE3HBIE HCKONAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IUTAHETa 3eMJIS.

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXAIOT  TOTOBHOCTH  OOyYarolIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

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

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUM B KOJUIEKTUBE, MPOSBICHUE KOMMYHUKATUBHOM KYJIbTYpbl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

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

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJACHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCJEACTBUN
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

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

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

MO3HABaTeJIbHA MOTHBAlUS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COONIIOZIeHUs TMpaBwi O€30MacHOCTH TpU  OOpalleHuH ¢
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

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

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

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

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

METANPEIMETHBIE PE3YJIBTATBI

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

YCBOEHHE MEXIUCIUIUITMHAPHBIX (MEKIPEIMETHBIX) MOHITHHI, OTPAXKAIOIINX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIaJICHNE YHUBEPCATBHBIMH YYEOHBIMH JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
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
3HAHUMW: PACKPHIBATh CMBICT XUMUUYECKUX TMOHSATUN (BBIICIATH UX CYIIECTBEHHbIE
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIISITH OOIUME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
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 XUMHYECKOW peakIuu — MpH PEeIIeHUH Y4eOHBIX 3a1ad; C
Y4€TOM JTHUX MOJEIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMble
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

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

YMEHHSI TPUMEHATH METOJIbl HayYHOT'O TO3HAHWS BEIIECTB U SIBICHUN Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIISATH
u GopMyIHpoBaTh MPoOJEeMYy, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIUMUCICHUS, MOJCIUPOBAHUE, HAOMIOJCHUS M IKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON paboTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3JIMUYHBIX UCTOUYHMKAX WH(POpPMALMHU (HAyIHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMaIMIO, 3HAYUMYIO JJIA pelieHus y4eOHOM 3aJaud; YMEHUS NPUMEHSTh
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEILHO BBIOUPATh ONTUMAJIBHYIO (OPMY MPEACTABICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, (HOpMYibl, aOOpeBHATYpbl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYEHHBIE Pe3yJbTaThl TMO3HABATEIILHON JEATEIbHOCTH B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(M) TUCKyCCUU 3a7laBaTh BOMPOCHI MO 00CYKIaeMOIl TeMe U BhICKa3bIBaTh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opmax padOThI: IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSI C JCUCTBUAMHU JIPYTUX YJIECHOB KOMAaH[IbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE KayeCTBa BBIMOJHEHHOW pa0OTHI; pemiaTh BO3HHUKAIOIIME TPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

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



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaubOoJee MNOAXOASAMIMI C YY4ETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAIMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHCTBUA C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
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
OTACJNBHBIX KJIAcCOB, TaK U B paMKax peaju3alud HWHIWBUIYAJTbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUIA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEe OCBOWTH MaTepuaj, OBJIAJACTh PACIIMPEHHBIM
KPYTOM MOHSATHI U METOJOB, PeIIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

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

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIIENYIONINE TPEIAMETHBIC pPE3YNbTaThl H3YYEHUS XUMUU Ha YIIyOJIEHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIeCTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJIEHTHOCTH,
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(OTEepHbIH OKCHUJl, aM(POTEPHBIH THUAPOKCHJ, XUMHUYECKas pEaKIus,



KJaccuduKaius peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, PEeaKIuu
3aMelIeHUs, peaklnuu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHUYECKasl CBSI3b, MOJISIPHAS W HEMOJSIpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSi3b, HMOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIECTBa
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKUCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

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

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTAaBJICHUSI (POPMYJ BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPECICHHOMY KJIacCy COSAMHEHUN Mo popMysiaM, BUIbI XUMUYECKON
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, IPEACTABICHUN O HAYYHBIX METOJAaX
NO3HAHMS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX W TEOPETHUYECKHX METOJax
UCCJIEOBAHUS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKIU;

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX JIEMEHTOB OT UX NoJioKeHus B [lepuoguyeckoii 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 00O3HauYEHUs, KOTOpble UMEIOTcs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. Menneneesa», ¢ 4YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
snpa, o0IIee YMUCIIO0 PICKTPOHOB U PACTIPEICICHUE UX IO SJICKTPOHHBIM 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 peakiuu (10 YKCIIY U COCTaBy yYacTBYIOUIMX B PEAKIMU BEIIECTB, M0
TernoBomMy g dexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMN M COJIEM, T€HETUYECKYIO CBS3b MEXKIY
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 TEXHOJOTUSIX;

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

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSTMHECHUH,
MAacCOBYIO JOJII0 XMMHYECKOr0 3jieMeHTa 1o ¢opMmysie COSIUHCHHS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NIESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBsI3€ll — 11 M3y4YeHUsT CBOMCTB BELIECTB W
XUMHYECKUX PeaKklUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId W MBICICHHBINA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIATh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PpEaKIINil
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOT0O0Opa3usi BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUSA 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 PAOOT MO TOJYYCHHIO U COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMmMe «OCHOBHbIE KJAcChl HEOPTraHUYECKHX
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 c(opMHUpOBaHbBI
CIICMYIONINE TIPEIMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YrIyOJECHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToM, MOJIEKYyJla, HOH, KaTHOH, AaHWOH, 3JEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHUCJICHHUS, XUMHUYECKasi peakius, TEIioBoi »(PeKT peakiuuu, MOab, MOJISPHBIHI
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC  PEAKIIMH, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJIEHWE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aIoTpornus, amMQpOTEPHOCTD,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYIISIPHBIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTAUTMYECKHUE pelIeTKH (MpUMHUTHBHAs KyOuueckasi, 0ObEMHO-
LHEHTPUPOBaHHAs KyOuyeckas, IPaHEEHTPUPOBaHHAS KyOHnueckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMUKH KAK OJTHOW U3 TEOPETUYECKUX OCHOB Xxumuu; [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 PEAKIIN;

ONpPENEATh BaJCHTHOCTh W CTEIEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEOMHEHUSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUIMYECKOM) B HEOPraHMYECKUX COEOUHEHHMSX, 3aps]l 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:

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



OOBSICHAITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacnpeneneHueM SJEKTPOHOB IO DJHEPreTUYCCKUM YPOBHSIM, IOAYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

BBIJICTIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M HX
COCTMHECHUHN (KUCIOTHO-OCHOBHBIX M OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB W THIIPOKCHIOB) B Tpeleax MallbIX MEPUOJIOB M TJIABHBIX MOJATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

PacKphIBaTh CMBICIT TCOPHH JIEKTPOJUTHYECKON TUCCOIMAINK, 3akoHa [ecca
U €ro CIICJICTBUH, 3aKOHA JCHCTBYIOIIUX MacC, 3aKOHOMEPHOCTCH H3MEHEHUS
CKOPOCTH XHMHYECKOW PEaKIUW, HAMpaBICHUS CMENICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH 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 XHMHYECKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, 1O YYaCTHIO
KaTaan3aTopa);

XapaKTepu30BaTh (ONMMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOJATBEPXKIas 3TO OIMHCAHHUEC
npuMepaMyd  MOJEKYJISPHBIX UM HMOHHBIX  ypaBHEHUH  COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKInii;

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

pacKpbhIBaTh  CYIIHOCTh IMPOIIECCOB THJAPOJIHM3a COJIEH TOCPEICTBOM
COCTaBJICHUS 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
pPacTBOpOB (aMMHaK, XJOPOBOJOPOA, cepoBojopona, okcuabl yriaepoaa (II, 1V),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (IlI, V), ceprr (IV, VI),
CepHHUCTasi, cepHas, a30THasA, ¢docdopHas, yroiapHas, KpPEMHHEBAas KHCIIOTHI,
okcuabl U Tuapokcuabl metamioB [A—IIA-rpynn, amomunus, meau (II), nunka,
xenesa (II u 11D));



MOSICHATH COCTaB, OTAEIbHBIC CIOCOOBI TMONYUYEHHUS M CBOMCTBA CIOMXKHBIX
BEIIECTB (KUCIOPOACOAEpKAIIME KHUCIOTHI XJOpa, a30TUCTas, OOpHAs, YKCycHas
KHCIIOTBI U UX coiiy, ranoreHuasl kpemuus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (III), mepmanranar kanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMECHECHHUE B PA3JIMYHBIX OTPACIIIX SKOHOMHUKH,
MCTIOJBb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTePHAIIOB U TEXHOJIOTHUH;

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;

OOBSICHATHh M MPOTHO3UPOBATh CBOMCTBAa BAXKHEUIINX M3Yy4aCMbBIX BEIICCTB B
3aBHCHMOCTH OT UX COCTaBa W CTPOCHUS, IPUMECHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX NPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX HA OCHOBE pPACCMOTPEHHBIX JJICMEHTOB XHMHYCCKOW KHUHETUKH M
TEPMOJIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIF0O XMMHUYECKOr0 3JeMeHTa 1Mo ¢GopMmyse COeIUHEHHUS, MacCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMI0 BeEIIeCTBA B pAacTBOpPE, HAXOAWTh
IpoCTeNIyo (hOpPMyYITy BEHIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 10 YPABHEHUSIM XUMHYECKUX PEAKIIMA C YYeTOM HEJ0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOT'O BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

cobmomaTe TpaBuia  Oe3omacHOM  pabOTBl B JA0OpaTOpuu  IpHU
WCIIOJIb30BAaHUU XUMHUYECKON TIOCYIsl M O00OpYJOBaHUS, a TakkKe TMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W YIJIEKUCIOTO Tra3a) W PEIICHUIO
HKCIIEPUMEHTATBHBIX 3a/Jad [0 TeMaM Kypca, TMPEeACTaBIsITh Pe3yIbTaThl
dKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(QUKOB, TAOIUI] ¥ BBHISABIATH
AMIHUPUYECKHE 3aKOHOMEPHOCTH;

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



NpUMEHATh  MpaBuia  Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMA B TIOBCEAHEBHOM JKM3HM, IMIpaBWia IMOBEAEHUS B IENAX
cOepekeHusi 370pOBbS U OKPYKAIOIIEH NPUPOAHOM Cpeabl, MOHUMAaTh BpEX
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINPENEICHHBIX BEIIECTB,
MOSICHATh HAa MPHUMEpPax CrocoObl YMEHBIIEHUS U MPEeJAOTBPAIICHUS UX BPEAHOTO
BO3JIEHCTBUSI, 3HAUCHHE KUPOB, OEIIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE MHpelCcTaBlieHus O chepax npodeccrnoHanbHOU
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st TpoecCUOHaIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpAa XMMHUHU Kak
npoGUIBHOTO TpeIMeTa NpH MPOAOCHKEHUM OOyueHHs Ha YpPOBHE CpPEIHEro
oO1ero oOpa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATEILCKON N1eATeIbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIMpaBICHHOCTH, NPUOOPECTH OIbIT
NpOBEJICHUsI YUeOHBIX MCCIIEIOBAHUN B YCIOBUSAX 00pa30BaTeIbHbIX OpraHu3aluii,
a TaKXe opraHu3anuil (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTHYECKON 10 2
JESITeTHHOCTH YeJIOBEKa
BemectBa 1 xuMuyeckue
1.2 28 1
peakiumn
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcuibt
Boaopon. [lonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 18
XUMUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIIUTEIBHO- 16
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O 136

[TPOI'PAMME




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 8
' BEIIIECTBE
19 OcHoBHbIE 33KOHOM€PHOCTI/I MPOTEKaHU 14 1 1
XUMHUYECKUX PeaKIni
13 DNeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 9
XUMHUYECKUE PEAKIIMU B paCTBOPax
Hroro mo pazgeny 36
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO61as XxapakTepUCTUKa XUMUYECKHX 3 1
' sneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10
COCIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 12 1
COCIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 13 1 2
KpPEMHUM, UX coeuHEeHUs. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

3.1 OO0mue croiicTBa METAIIOB 10
3.2 Baxueiimme MeTamuibl U X COSTUHCHUS 22 2
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aiomias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI YKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5)
Pazpnen 5. O60061menne 3HaHuii
51 [ToBTOpeHue 1 0000ImIEeHNE 3HAHMI 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUU BO3HUKHOBEHUS U
pa3BUTHUSA XUMUU. XUMUS B CHCTEME HAYK

Tena n Beniecta. duznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

duszndeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METO/IaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumudeckoi nHopmaum

[IpencraBneHuss 0 HAyYHOM TO3HAHUU Ha
SMITUPUYECKOM YPOBHE: HAOIIOJCHHE,
M3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE.
[TonsaTue o MeTo1ax pabOTHl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIHHON
XUMHUYECKOH 1abopaTopuu

[IpakTnueckas paborta Ne 1 mo Teme
"[IpaBuna paboTsl B 1a00paTOpUN U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucTeie BENIECTBA U CMECH




CriocoOBI pa3fiesieHust cMecei

[Ipaktuyeckas padora Ne 2 o reme

10 "Paznenenue cmecel (Ha mpUMepe OUYUCTKH
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJTBI

12 XUMHYECKUE DIIEMEHTHI

13 [IpocThie U cOKHBIE BENIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

15 Xumunyeckas popmyna. BaneHTHOCTs aTOMOB
XUMHUYECKUX 3JIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB

17 Omnpenenenre BaJICHTHOCTH aTOMOB 10
dhopmynam OMHAPHBIX COCTMHEHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

19 Macchl BEIIECTB, MOJISIPHOI Macchl, MacChl
BEIIECTB M KOJUYECTBA BELIECTBA

20 MaccoBast 10151 XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUH

21 Brruncnenus MaccoBO# 1011 XMMHYECKOTO
aJieMeHTa 1o GopmyIie coeIuHEHUs

29 Haxosxnenue npocreiiiiei hopmyIisl
BEILECTBA II0 MACCOBBIM JI0JISIM 2JIEMEHTOB
Brruncnenus npocreitmeit popmyisi

23 BEIIECTBA 110 MACCOBBIM WJIM MOJIBHBIM

JO0JIAM 3JICMCHTOB




24

Komnnuectso Bemiectsa. Mosb

BzauMocBs3b KOJIMYE€CTBA, MaCChl U YHCJia

25 CTPYKTYPHBIX ¢JIMHHUII BEIIECTBA

26 MoutsipHast Macca CMECH BEIIEeCTB

97 ModnbHast 10151 XUMHYECKOTO AJIEMEHTa B
COCTUHEHUH

28 Haxoxnaenue npocreiimei GopMyIsl
BEIIECTBA TI0 MOJIBHBIM JIOJISIM 2JIEMEHTOB

29 XUMUYECKUE ABICHUA. XUMUYECKas PEaKIus
U €€ NPU3HAKU

30 3aK0H COXpaHECHHS MacChl BEIIECTB

31 ATOMHO-MOJIEKYIsIpHas Teopus. JKU3Hp U
nesrenbHOCTE M. B. JIoMmoHOCOBaA

32 XUMHUYECKUE YPaBHECHHUSI

33 Tumbl XUMUYECKUX PEAKITUN
Pacyérbl Mo XMMHYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MacChl MICXO/IHBIX BEUIECTB WU
MIPOJIYKTOB PEaKIUU
Borurcnenust no ypaBHEHUSIM XUMHUYECKOM

35 peaKkiuu: KOJIMYecTBa BEIIeCTBA, MAcChl IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHToB WK IPOAYKTOB PEAKIIHH
Borurcnenus o ypaBHEHUSIM XUMHUYECKOM

36 peakiuu: KOJIMYeCcTBa BEIIECTBA, MACChI IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHToB WK MPOAYKTOB PEAKIIHH

37 O06o01eHne u cucTeMaTu3anus 3HaHu|

38 KonTtponpHast padota Ne 1 o teme




"BemectBa u XuMu4eckue peakuuu"

39 Bosnyx — cmech razos. [lonsitue o razax.

40 3akoH ABoraapo. MousipHbIii 00bEM razoB
Brrancnenust 00b€Ma, KOJIMYECTBA BEIIECTBA

41 rasa Ilo0 U3BECTHOMY €T0 KOJIUYECTBY
BEIECTBA, 00bEMY

42 OTtHocuTeNnbHAs INIOTHOCTh Fa30B

43 BrrunciieHust OTHOCUTENIBHOM MIIOTHOCTH
ra3oB
Omnpenenenre OTHOCUTEIIBHON

44 MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEILIECTBA IO N3BECTHON OTHOCUTEIBHOU
TUTOTHOCTH
BrrunciieHuss OTHOCUTENIBHOM MOJIEKYJISIPHOM

45 Macchl ra3za o U3BECTHOI OTHOCUTEIbHOU
IJIOTHOCTH

46 OO0bEMHBIE OTHOLIEHUS Ta30B MPU
XUMHUYECKUX PEaKIIHIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
XMUMHUYECKON pPeaKInu

48 Kucnopoa — sneMeHT U mpocToe BEIIecTBO

49 Oxcuasl

50 CriocoOblI moTyueHus: KUCIopoia B
1abopaTopuu U MPOMBIIITICHHOCTH
IIpakTtuyeckas padora Ne 3 o reme

51 "IToryyeHue U cobupaHue KUcIopo/a,
W3y4YEHUE ero CBOUCTB"

52 KpyroBopoT kucioposaa B mpupojae




53

O30H — aIOTPONHAS MOIU(PHUKAIIHS
KHCJIOpOJia

54

TemuoBoit 3 (heKkT XUMUIECKON PEeaKITHH,
TEPMOXHUMHUYCCKHUE YPaBHEHUS, 3K30-
SHIOTEPMHYCCKUEC PEAKIIHH

55

TommBo. Mcnons3oBaHue yris 1 METaHa B
Ka4yecTBE TOIJIMBA. 3arpsi3HEHUE BO3/yXa.

56

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChl IO K3BECTHOMY KOJTMYECTBY
BeIleCTBa, 00bEMY, Macce PeareHTOB WIin
MPOJIYKTOB pEaKIUU

57

KontponsHas padora Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcupr"

58

Boopo — 35eMeHT B MPOCTOE BEIIECTBO

59

CriocoOrlI mostyueHust BOAOpoa B
1ab0paTopuu U MPOMBIIIIIEHHOCTH

60

[IpakTrueckast padota Ne 4 o Teme
"[Tonyuenue u cobupanue BoI0Opoaa,
HU3yYEHHUE €ro CBOUCTB"

61

Hcnonn3oBanue BOJOpOaa B KaA4CCTBC
TOIIIIMBa

62

TToustue o xucnorax u coisix. Cocras
KHUCIIOT U COJIEH

63

Brruucnenus o6b€Ma, KOJIMYECTBA BEIIECTBA
ra3a o U3BECTHOMY €TI0 KOJIMUYECTBY
BElIEeCTBA WU 00bEMY

64

Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO




XUMHUYECKOHN peaKiuu

65

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkiuu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChI IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00bEMY, Macce pearecHTOB HITU
MPOJYKTOB PEAKIUH

66

dusuyeckue cBoiicTBa BoJbl. Boga B
npupoae

67

Amnanm3 u cuHTe3 — MCTOABI U3YUYCHUSA
cocTaBa BOJBI

68

XUMHYecKre CBOMCTBA BOIEI

69

CocTaB OCHOBaHUH

70

PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE

71

HacelinieHHbie 1 HEHACHIIICHHBIE,
KOHLIEHTPUPOBAHHbIE U pa30aBiIeHHbIE
pacTBOpHI

72

CnocoObl BBIPAXKCHUA KOHOCHTpaIun
PacTBOPOB: MacCcoBas A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIsIpHAasd KOHICHTpala

73

[IpakTruueckast pabota Ne 5 o Teme
"[IpuroroBiieHHE PaCTBOPOB C OMPEACIEHHOMN
MAacCOBOM JI0JIEH pacTBOPEHHOTO
BemecTBa. I [puroroBieHue pacTBOpoB ¢
onpeAeIEHHON MOJISIPHOM KOHIICHTpaIuen
pacTBOpEHHOrO BelecTra'

74

Brrunciaenus ¢ UCIOJIb30BaHUEM ITOHATHS
«MaccoBas JOJIA BCUICCTBA B paCTBOPECH»

75

Brrunciaenus ¢ UCHOJIb30BaHUEM ITOHATHS




«MOJISIpHAsi KOHLEHTpALKUs PaCTBOPEHHOTO
BELIECTBA»

Pone pacTBOpOB B Npupoie U )KU3HU

76 genoBeka. KpyroBopot Bojbl B IpUpO/Ie

77 3arps3HeHre npupoaHbix Bod. OxpaHa u
OYHCTKA MIPUPOTHBIX BOJI.
Berarcnenus ¢ ucmoyb30BaHueM rpaduKkoB

78 PacTBOPUMOCTH TSI PAacUETOB
PacTBOPUMOCTH BEIIECTB

79 BeruuciieHus ¢ UCIOIb30BaHUEM ITOHATHS
«MaccoBasi JI0Jis BEIIECTBA B paCTBOPE»
BrrurciieHus ¢ HCIOJIb30BaHUEM TTOHSATHS

80 «MOJIIpHAst KOHIICHTPAIUS PACTBOPEHHOTO
BEIIECTBA»
Brruncnenus ¢ ucnosnb3oBaHueM rpadrkoB

81 PacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEILIECTB

82 O06o01enre 1 cucTeMaTru3amus 3HaHUH
KonTtponsnaas padorta Ne 3 o teme

83 " "

Boaopoa. Bona. PactBopsl. OcHOBaHUs

84 Oxcuppl: cocTaB, KiaccupuKanus,
TPUBHUAIbHBIC HA3BAHUS

85 [Tonyuenue u XuMU4YecKre CBOMCTBAa OKCUIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUAX U
KHCTIOPOICOAEPIKAIINX KHCIOTaX

87 Ou3nyecKue U XUMUYECKHE CBONCTBA KUCIIOT

88 [Tonyuenune xkucnor

89 Knaccudukarus ocHoBaHUM




90

[I1énoun, Ux cBOKWCTBA U CHOCOOBI MOITYYEHUS

91

HepactBopumble 0OCHOBaHMS, UX CBOMCTBA U
CTIOCOOBI OTYYEHUS

92

[onsitne 06 aM(pOTEPHBIX THIPOKCUAAX:
XUMUYECKHUE CBOMCTBA U MOJyYCHHUE.
[IpuMeHeHre Ba)XHENIIUX OCHOBAHUI

93

Conu: coctaB, kiaccupuKanus,
TPUBHUAJIILHBIC HA3BAHUA

94

dusnyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosent

95

I'eneTnueckas cBsi3b MKy KiaccaMH
HEOPraHWYECKUX COCTMHEHUI

96

[IpakTueckas padota Ne 6. Pemenue
HKCIEPUMEHTANBHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPraHUYECKHX
COEIUHEHUIN

97

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJM4ecTBa BEIIeCTBa, 00bEMA,
MacChl TI0 H3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB WiIn
MIPOJIyKTOB PEAKIUU

98

Brrurcnenust Mmacchl IpoAyKTa peakiuu 1o
W3BECTHON Macce OJHOTO U3 UCXOIHBIX
BEIIECTB, B3ATOTO B BUJIE PacTBOPa,
COJIEPIKALETO ONPENEIEHHYIO MAaCCOBYIO
JIOJIF0 pACTBOPEHHOTO BEILIECTBA

99

KonTtponrHas padota Ne 4 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX




coequueHun"

[TepBbie MOTBITKU KIIACCH(PUKAITUU

100
XUMUYECKUX JIEMEHTOB

101 [TonATHE O TpyMNIIaX CXOIHBIX AJIEMEHTOB

102 DeMeHTHI, KOTopbie 00pa3yroT aM(poTepHBIE
OKCH/IBI U TUAPOKCHIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepunoanueckoro 3akoHa
KopoTkomneproanas ¥ JUIMHHOTIEPHOTHAS

104 dhopmer [leproaraeckoit cucTeMbl
xuMudecknx dnementoB .. Meneneera

105 [epnonast 1 TpymIBI

106 OCHOBHBIC CBEJICHUS O CTPOCHHH aTOMOB

107 CocraB aTOMHBIX siIep

108 N3oTomnbl Kak pa3HOBUAHOCTH aTOMOB
XMUMHYECKOTO AJIEMEHTA

109 DIEeKTPOHBI

110 DneKTpoHHass OpOUTaIh

111 DHepreTuyeckue ypoBHU U OyPOBHU
aToma; s-, p-, d-opouramu

112 DNeKTPOHHBIE KOH(UTYPALIUU U AIEKTPOHHO-
rpaduueckue GopMybl aTOMOB
CTtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMUYECKUX DIIEMEHTOB
[Tepuonnueckon cucremsl .M. Menneneesa

114 3aKOHOMEPHOCTH U3MEHEHUS pauyca

aTOMOB XUMHYCCKHUX 3JICMCHTOB,




METAUIMYECKUX U HEMETANINYECKUX CBOMCTB
I10 TpyIIaMm U Iepuoiam

3MeHeHne CBOMCTB COeTMHEHUN

115 XUMHUUYECKUX DJIIEMEHTOB B IIEpUOJaX U
rpyImax
XapakTeprucTUKa XUMHUYECKOTO dJIEMEHTA 110

116 ero noJioxkeHuro B [leproanueckoit cucreme
.. Menpeneena
3navenue [leproanueckoro 3aKoHa u

117 [Iepnoanueckoil cHCTEMBI XUMUYECKUX
JJIEMEHTOB JIJISl Pa3BUTHUS HAYKH U TIPAKTHKU

118 DIEKTPOOTPULIATEITBHOCTh XUMUYISCKUX
3JIEMEHTOB

119 KoBanenTHas nossipHas CBS3b

120 KoBanentHas HenoJssspHas CBSI3b

121 Honnas cBs13b

122 DJIIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBI
BCIICCTB

123 Kpucrannmaeckue u amopgHbie BelecTBa

124 THuIbI KPUCTALTHYECKUX PEIIETOK U UX
XapaKTECPUCTHKHU
[TpyuymHBl MHOTOOOpA3us BEIIECTB,

125 3aBHCUMOCTbH CBOMCTB BEIICCTB OT COCTaBa U
CTPOCHHS

126 CreleHb OKUCIICHUS

127 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XHUMHUYECKHUE IIEMEHTBI — OKUCIUTEIIN U

BOCCTaHOBUTCIIN




CocraBiieHH€ YpaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEIbHBIX PEAKLIU, METO] 1
AJIEKTPOHHOTO OajiaHca
BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMa,

130 MAacCHI 110 H3BECTHOMY KOJIMYECTBY 1
BEIECTBA, 00BbEMY, Macce pearcHTOB MU
MIPOJIyKTOB PEaKITUN
Brrunciienust npocrenied MOJEKyIIpHOU

131 (hopMyJIBI BEMIECTBA TIO U3BECTHBIM 1
MaCCOBBIM JIOJISIM JIEMEHTOB

132 OO0o01IeHre U CHCTeMaTH3alns 3HaHU N 1

133 KonTtponsnas padorta Ne 5 o teme 1
"Ctpoenue atoma. XuMHU4deckas CBs3p"

134 PesepBHbIil ypok

135 PesepBHbIil ypok

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 Ctpoenue aToMOB 1
[TocnenoBaTenbHOCTD 3aMOTHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
(507 (001 ()):!
3 Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX 1
opOuTaseit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIIEHUS U BaJICHTHOCTD 1
5 Buaer XuMHu4ecKkoii CBsI3U 1
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBII
5 MEXaHHU3M 00pa30BaHUs KOBAJICHTHON 1
CBs3U. MeXMOJIeKyIspHbIe
B3aUMOJIEHCTBUSA
Tunel KPUCTATIIMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHHUS KPUCTALTHYECKUX 1
pEMmETOK
3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIIA
8 KPUCTAJUTMYECKOU PEIIETKH 1 BUAA 1
XMUMHYECKOH CBS3U
9 Knaccudukarus XuMHUYECKUX peakuii o 1
Pa3IUYHBIM MpPU3HAKAM
10 DHepreTuka XMMHUYECKUX PeaKui. 1

TennoBoit 3¢ dexT XuMHUECKo peakuuu




11

3akou ['ecca u ero cieacreusa

12

Breraucnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
XUMHYECKON PCaKiuu 110 KOJINYCCTBY
BEILECTBA, Macce WIH 00BEMY
MIPOPEAruPOBABIIETO UITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKknyy. 3aKOH JEHCTBYIOIUX MacC

14

Oneprus aktuBanuu. llonsaTre o karanuse.
®epmenThl. UHrHOUTOpHI.

15

@akTOpPBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BJIIHUAIOINMUE HA COCTOSIHHUEC
XHUMHYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnble okucauTeIM U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajlausa

20

CsoiicTBa MMPOCTBHIX BCHIECTB — MCTAJJIOB
1 HCEMCTAJJIOB, KUCJIOT U coJieil — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKUCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX




[Ipaktuyeckas padora Ne 1. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME

21 «OKHCIIATENTHFHO-BOCCTAHOBUTEIIHHBIC
peaKIm»
KonTtponsHas padora Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

23 PacTBopeHue kak pU3NKO-XUMUYECKUIT
MPOIIECC

24 DNEKTPOTUTH U HEAIEKTPOIIUTHI

25 Teopust SNEKTPOTUTHIESCKON TUCCOITHAIIAN

26 HNonHoe npousBeiIeHHe BOIbI.
Boaopoanslil nokazarenb

97 DNEeKTPOTUTHIECKAs JUCCOIMAIIHS KUCTIOT,
OCHOBaHHMI U COJICH

28 Peakiinu nossoro ooMeHa
CBoliCcTBa KHCJIOT, OCHOBAHHU U COJIEH B

29 CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

30 KadecTBeHHBIE peakiy Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 IKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
«INEKTPOJIUTHYECKAS TUCCOITUALIHS

32 I'uaponus coueit

33 HoHHbIe ypaBHEHUS TUIPOIU3a COIei
IIpaktuyeckas pabora Ne 3. Pemenue

34 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME

«I'maponus conen»




BBI‘-II/ICJICHI/ISI MacCChbI HpOIIyKTa peaKLII/II/I 110
U3BECTHOI Macce OJTHOT0 U3 UCXOIHBIX

35 BEII[ECTB, B3ATOTO B BUJIC PacTBOPA,
COJZIEPKAIETO ONPENETEHHYIO
KOHIICHTPAIIUIO PaCTBOPEHHOTO BEIIECTBA
KonTtponeHas padora Ne 2 o teme

36 "DIEeKTPOTUTHICCKAS TUCCOITHAITHS.
XUMHYECKHE peaklluy B pacTBopax”

37 OO6mrast XxapakTepUCTUKA HEMETAILIIOB

38 OOm1ast XxapaKTepUCTHKA TAJIOTEHOB

39 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJIOpa

40 Xnopoojiopoa. CoJistHast KHCTIOTa
[IpakTrueckast pabota Ne 4 o Teme

41 "[TomyueHnne CONSTHOM KUCIIOTHI, U3y4eHUE
e€ cBOMCTB"

42 [ToHsiTHE O KUCIOPOICOISPKAIIUX
KHCJIOTaX XJI0pa U UX COJISIX
Bbrauciienus 1o ypaBHEHUSIM XUMHYECKUX

43 peaKIvii, €ClIi OJIMH X PEarcHTOB JaH B
M30BITKE

44 Baxxheiinme coeMHEHUS XJI0pa U KX
HAXOXKJICHHE B TIPUPOJIC

45 OOm1ast xapakTepucTUKa dJ1eMeHTOB VIA-
TPYIIIBI

46 CTtpoeHue u CBOWCTBA MPOCTOTO BEIIECTBA
cepbl. AJUTOTPOTIHBIE MOAU(DUKAIIUN CEPhI

47 CepoBosiopo, cTpoeHue, (pu3ndecKue u




XUMHYECKHUE CBOUCTBA

48 Oxcunsl cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 CepHast KUCIIOTa B €€ COJTU

51 [TIpoMBIITIEHHOE MTOTyYEHHUE CEPHOM
KHCIIOTHI
Haxosxnenne cepsl 1 e€ COeTMHEHUH B

52 npupojie. XUMHUECKOE 3arps3HEHUE
OKpYKaroILIEn Cpeibl COCTUHEHUSIMH CEPbI
Berarcnenus Macchl IpOAYKTa PEAKIIHH 110

53 M3BECTHON MaccoBO# (00BEMHOM) fo0ITe
(%) ero BBIXOJ1a OT TEOPETUUYCCKU
BO3MOKHOTO
Brruncnenust MaccoBoi (00BEMHOM) 10TH

54 (%) BBIXOJ1a MPOIYKTA peakuu Mo
M3BeCTHOM Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTa PEaKuu

55 OO6mras XxapakTepucTuka 3JeMeHTOB VA -
TPYIIIIbI

56 A30T, pacrpocTpaHeHue B IpUpoJIE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA

57 AmMMUak, ero (pu3NYECKue U XUMUYECKHE
CBOMCTBA

58 Conu aMmMoOHUs
IIpaktuyeckas padora Ne 5 o reme

59 "[lony4yeHne aMmMuaka, U3y4eHue ero
CBOMCTB"

60 Oxcunet azota (I, 11, 111, IV, V)




61

A3zotHcTas kuciaoTa. A30THAs KHUCIIOTA

62

[IpoMbllIIIEHHOE MOJIyYEeHUE a30THOM
KHCJIOTBI

63

Hutpatel u HuTpuTHL. XUIMHU4YeCKOE
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
COCIMHEHUSIMH a30Ta

64

®docdop, aIOTPOIHBIE MOAUPUKAITUH
dbocdopa

65

Oxcugst pocdopa (111, V) u dpochopuas
KHCIJIOTA

66

[TonsaTre 0 MUHEpAIBHBIX YIO0OPEHUSX.
3arpsi3HeHHe NPUPOTHBIX BOJIOEMOB
COETMHEHUSIMU a30Ta U docdopa

67

VYriepon, ero aloTpoHbIE MOAUBUKAIIIT
U CBOMCTBA

68

Oxkcunpl yriaepojaa, ux pusndeckue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHE
MpoOJIeMBl, CBSI3aHHBIE C OKCHUJIOM
yraepoa (IV)

69

[IpakTrueckue pabotsl Ne 6 1o Teme
"[lonyuenue oxcuma yriaepoaa (IV) u
W3Yy4YEHUE ero CBOUCTB"

70

YronpHasg KUCIOTa U €€ COJIN

71

HepBOHa‘IaJ'ILHBIC MOHATHS 00
OpPraHU4YC€CKUX BCHIECCTBAX KAK O
COCAMHCHUAX YIJIepoda

72

[IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U
UX POJb B OBITY M IPOMBIIIJIEHHOCTH




73

ITousTtre 0 OMOIOTHYECKH BaXKHBIX
OpPraHMYECKUX BEIECTBAX — JKUPAX,
OenKax M yrieBoaax

74

Kpemnunid, ero puszndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxcup kpemuust (IV), kpemHuenas
KHCJIOTA, CUJIUKAThI

76

bop. bopnas kucnora

77

[IpaxTnueckas padorta Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnennne HeMeTaJIbl i UX
COEIMHEHUS

78

Brruucnenust maccobl (00bE€Ma; H.Y.)
MPOJIyKTa peakiuy Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKaLIEero ONMpeaeaEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEH

79

KonTtponpHas padota Ne 3 o reme
«BaxHeiume HeMeTaubl U UX
COCTUHEHUS.

80

OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
DIIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxenus B [ICXD JI.1. MenaeneeBa

81

Meramibsl A- u b-rpynn

82

Mertannuyeckas CBSI3b U METaNINYECKas
KpucTallinyecKas peméTKa. 3aBUCHMOCTh
(I)I/ISI/ILIGCKI/IX CBOMCTB METAJIJIOB OT
CTPOCHHA KPUCTAJIJIOB




83

O01IME XUMUAYECKUE CBOMCTBA METAJLIOB

OOu1re cnocoObl MOJTy4eHUsT METAIUIOB,

84
Metamutyprusi. CriiaBsl
DIEeKTPOJIN3 PACIUIaBOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCO00B MOJTY4YEHUS
METaJIJIOB

86 Brruncienus mo ypaBHEHHUSM DJIEKTPOJIN3a
pacrjiaBoB U paCTBOPOB BEIIECTB

87 [TonsaTre 0 KOPPO3UU METAIIOB
Brrancaenus coctaBa cMecel ¢

88 WCTIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU

89 PaznmmuHabIe TUITBI BEIUMCIIEHHH 110
YpaBHEHUSAM XUMHUUYECKUX PEAKITUI

90 Mertambt A-rpynmn. [enounsie MmeTambl

01 Haxoxnenue B mpupoae. CBoiicTBa
IEJIOYHBIX METAJIJIOB

92 OKcHIBbI M THAPOKCUIBI HATPUS U KAJTUS

93 IllerouHO3eMEIbHBIC METAILIBI

94 Baxxueiimme coequHESHUS KaJIbIIMA,
CBOMCTBA, TPUMEHEHHUE

95 JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEeHHs
IIpaktuyeckas padora Ne 8 o reme

96 "JKEcTKOoCTh BOABI M METOJIBI €€
ycTpaHEeHUs"

97 AnmoMuHMR




AmboTepHbIe CBOWCTBA OKCHIA U

%8 TUIPOKCHUIA ATFOMUHHS

99 OO6mas xapakTepucTuka MeTayiioB b-
rpymi (ITOOOYHBIX TOATPYIIIT)

100 [lepBoHauanbHBIE MPEACTABICHUS O
KOMITJICKCHBIX COSAMHCHUSIX

101 Mens u cepebpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKcax cepedpa u Meau

103 [uak

104 AmpoTepHbIe cBOWCTBA OKCHIA U
THIPOKCHU/IA INHKA

105 Kemnezo

106 Oxcunpl, THAPOKCUIBI 1 contn kene3a (I1) n
xenesa (I11)

107 UyryH u cTajib — CIUIaBHI Kee3a
[Ipaktueckas padota Ne 9. Permenue

108 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BaxHeiiue MeTauibl U KX COSIUHEHUSD)
Brriunciienust coctaBa cMmeceil ¢

109 HCIIOJIb30BAHUEM PEIICHUS CHCTEM
ypaBHEHUH

110 Pa3nuyHbie TUIIBI BEIYKCICHHH 110
YPaBHEHUSM XUMHYECKUX peaKlui

111 KonTtponrHas padota Ne 4 o teme
«BaxxHeiilme MeTamibl ¥ KX COSIUHEHUSD

112 bezonacHoe Hcnoab30BaHNE BEIIECTB U

XUMUYECKUX pEaKIfii B OBbITY




113

HoBeie maTepualibl 1 TEXHOJIOTUU.
[TpuHIUIIBI «3E€TEHON XUMUM)

114

XuMuUs U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIoLIeH
cpensl. [loHsTre o npeaenbHO T0MYCTUMOM
koHueHTpauuu Beuiects (I11K)

116

DKOJIOTHYECKHE MPOOIEMBI, CBI3aHHBIC C
COCIMHEHUSIMU YTIIEpPOia, a30Ta, CEPHI,
TSOKETBIX MeTauI0B. PoIb XuMuM B
PEIICHUH YKOJIOTHYECKUX MPOOIIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCTEMa XUMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XMUMHUYECKUX DJIEMEHTOB U UX COCAUHEHUN
B M€pHOJIaX U TPyIIax

119

Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUU. Bub
XUMHAYECKOH CBSI3U

120

Kinaccudukanus XuMuuecKuX peakiui 1mo
pa3IMYHBIM IPU3HAKAM

121

HpOFHOSI/IpOBaHI/IC BO3MOXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3JIMIHBIX YCIIOBUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XHMHUYECKOM KMHETUKU U
TCPMOJUHAMHUKHU.

122

XVMHYECKUE PEAKIIUU B pacTBOpax.
I'maponus coient




CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

123 CBETE MpeJCTaBlIeHUI 00 1
AIIEKTPOIUTUYECKON TUCCOITUAIINN

124 OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC 1
peakiuu. IIEKTPOIIU3.
[Ipaktuyeckas padora Ne 10. Pemmenne

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XVMHUYECKUE PEAKLIUN»
[Ipaktuueckas padota Ne 11. Pemmenue

126 SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeEME 1 1
«MeTautbl, HEMETaJUTBI U MX COSANHEHHSDY

127 PesepBHblit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIil ypok 1

130 PesepBHbIil ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIil ypok 1

133 PesepBHbIil ypok 1

134 PesepBHbIil ypok 1

135 PesepBHbIil ypok 1

136 PesepBHblii ypok 1

OBLIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






