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IHHOACHHUTEJIBHASA 3AIIMCKA

[IporpammMa MO XMMHHM OCHOBHOIO 0O0mHIEro oOpasoBaHus (yriryOJIEHHBII
YPOBEHb) COCTABJIEHA HA OCHOBE TPEOOBAaHUM K PE3yJIbTATAM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC 00O, ¢ yuerom denepanbHOl padoyueit mporpaMMbl BOCIIUTaHUS.

[IporpammMa mo XuMHM pa3padbOTaHa C LEIbI0 OKAa3aHHS METOAUYECKOM
MOMOIIH YYUTEIIO B CO3aHUU pabouell mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

[Iporpamma mo xumuu Aa€T TPEACTaBICHUE O IENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTAaHUS M PAa3BUTUS OOYYaIOIIUXCA CPEACTBAMHU y4eOHOTO
IpeaMeTa, onpeaesseT 00s3aTeIbHOe IPEIMETHOE COIEPKAHUE, €T0 CTPYKTYPY MO
pazmenaMm M TeMaM, paclpelesieHne 1o  KilaccaMm, PEKOMEHIYyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YYETOM MEXOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTe oOydaromuxcs. B mporpaMMe 1O XUMUM — YYUTHIBAIOTCA
BO3MOKHOCTH y4€OHOTO MpeaMeTa B pean3aliid TPeOOBAHMM K IIJIAHUPYEMbIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TMPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(OpMHpPOBaHMK OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHON JEATEIBHOCTU
00y4arolerocsi o OCBOCHUIO y4eOHOTO COAECpKAHMUSL.

WN3yyenne XMMUM Ha ypOBHE OCHOBHOIO  00miero oOpa3oBaHusA
OpPUEHTHPOBAHO Ha OOILIEKYIBTYPHYIO TOATOTOBKY, HEOOXOAUMYIO JIJIsl BRIpaOOTKU
MHUPOBO33PEHYECKUX OPHUEHTHPOB, PA3BUTHSI MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN U
MHTEPECOB O00y4YalolUXCs, Ha MNPOAOHKEHHUE OOy4YeHUsI Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl.

3HaHWE XHMHMH CIY>KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyJarolerocsi, €ro MpeJCTaBICHUNH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
poJIb UTparoT GOPMHUPYEMBIE XUMHUEHN MPEACTABICHHS O MPEBPAILCHUSIX SHEPTUU U
BELIECTB B NPHUPOAE, O MYTAX PEIICHHS TIJIOOATBbHBIX NPOOJIEM YCTOMYMBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, JIHEPrE€TUYECKOW, MPOJIOBOJILCTBEHHOM
po06ieM, MpoOIEMbI DKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIeM 3IpaBOOXpaHEHUSI.

N3yuenne xummu:

CHOCOOCTBYeT  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTHUS U
(opMUpPOBaHUSA KYJIbTYPhI IMYHOCTH 00YUAIOIINUXCS, UX 00IIeH U PYHKIIMOHATBHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpOBAHHE MBIIUICHUS] U TBOPUYECKHUX CIIOCOOHOCTEN
oOydaromuxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM  Yy4eOHON JAesITenbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHUN, HEOOXOIUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TAK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;



3HAKOMHUT CO CHEMU(UKON HAyIHOTO MBINIUICHHS], 3aKJIaJbIBA€T OCHOBBI
NPECTABICHUN O €IMHCTBE MPUPOJIBI U YEIOBEKA, SBISETCS KIIFOUEBBIM JTarloM B
(OopMUPOBAHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

CrocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HayYHBIM 3HAHUSAM, K TIPUPOJIC, K YeITOBEKY, BHOCUT CBOHM BKJIAJ B DKOJIOTHYECKOEC
00pa3oBaHUE 00YYArOIITUXCSI.

JlaHHBIC HampaBleHWS B OOyYEHUM XHWMHUU OOECIEUYMBAIOTCS CHECIH(PHKON
COJICp)KaHUsl TPeaMeTa, KOTOPBIA SIBISETCS TMEJAarorHueckd aJaanTHPOBAHHBIM
OTpPaXEHUEM OTIPE/ICTICHHOTO 3TaIa Pa3BUTH XUMHH.

VYriryOnéHHBIH Kype XUMHUW OCHOBHOTO OOIIET0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYArOIIUMHUCS CUCTEMbI TIEPBOHAYAIBHBIX TIOHATHN XWMHHU, OCHOB
HEOPTaHWYECKOW XMMHH, OCHOBOIIOJIATAIONIMX IPEACTABICHUN OOIIel XUMHH U
OTJICTHHBIX 3HAYUMBIX MIOHATHA OPTaHUYECKON XMMUH.

CTpykTypa coaepKaHUs MPOTPaMMBI IO XUMHH C(POpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep)kaHue CKIaIbIBaeTCS M3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKOU
peakiuu. O0e 3THU CUCTEMBbl OPTaHU30BAHBI MO MPHUHIUIY IOCIEAOBATEIHHOTO
Pa3BUTHS 3HAHUNA Ha OCHOBE TCOPETUUCCKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

[Tepuonuueckoro 3axona JI.1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

YYEHHSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U;

IpeICTaBICHU 00 IEKTPOIUTHUECKON TUCCOIMAIIMH BEIIECTB B PACTBOPAX;

0 XUMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B OCHOBY TeopeTHYeCKMX 3HAHWU TOJOKECHBI SMITUPUYCCKU ITOTYUEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MTOCIEIOBATEIHLHO OT OAHOTO YPOBHS
K JpyromMy W o0O0eCIeYMBalOT OOYYaIIIMMCI BO3MOXXHOCTH OOBSICHATH U
IPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE W OOJACTH MPAKTUYECKOTO MPUMEHEHHS
M3Y4aeMbIX BEIECTB.

OcBoeHne coAepKaHWsS TPOTPAaMMBl IO XHUMHU  TMPOWCXOAWT  C
WCITOJIh30BAaHNEM 3HAHUN U3 paHee N3YUCHHBIX YICOHBIX MTPEAMETOB: OKPY KAFOIIIHIA
MUp, 6uosiorus, (pu3nuka, MaTeMaTUKa, reorpadusi, TEXHOJOTHS, HCTOPHUSI.

[Iporpamma ocHOBHOTO 001Iero 00pa3oBaHUs MO XUMHUHU (YTIIyOJIEHHBIN
YPOBEHb) OPHEHTHPOBAHA Ha COXpaHeHHE (PYHIAMEHTAILHOTO XapakTepa
oOpa3zoBanusi, crnenupuKku Y4eOHOrOo MpeaMera W O00eCTIeueHHe YCIENTHOTO
oOyueHHsI Ha CJEAyIIIeM YpoBHE oOpa3oBaHus. B mporpamme Mo Xumuu
peanu3yeTcs pa3BHUBArOIIAas W MPAKTUYCCKas HAMPABICHHOCTh OOYYCHHS XHMHH,
mudpdepeHunanus — oOydeHus, BKJIIOYAOMas  OpOoQUIbHYIO  MOATOTOBKY
oOydJaronmmxcsi W TMOCIEAYIOIIee CaMOONpeneieHue B BBIOOpE HaIpaBiICHUS
oOy4eHus B mpO(HUIbHBIX KJIaccax.



YrnyOnéHHoe uW3ydYeHHEe XHMHHM  CIIOCOOCTBYET  pealM3allid  3ajad
npodeccuoHanbHON OpUEHTALIMK U HAMPABIEHO Ha MPEIOCTaBICHUE BOZMOXKHOCTH
KaOKJIOMY OOYyYalomeMycsi MpOSIBUTh CBOM HWHTEIICKTYallbHbIE M TBOPYECKUE
CIIOCOOHOCTH MIPHU U3YUYEHUHU YUYEOHOTO TPEeIMETa, HEOOXOIUMBIE JJIsI ITPOI0JKEHUS
00pa3oBaHuUs U TAJIbHEUIIEH TPy JOBOM AESTEILHOCTH.

[Iporpamma 1o xuMuM (yriayOJE€HHBI YpPOBEHb) NpeIHAa3HA4YeHA JUIS
WCIIOJIb30BaHUsI B 00pa30BaTeNIbHBIX OpPraHM3AlMsIX, PeaJU3yIoIINX MPOTpaMMbI
muddepenimpoBaHHoro (yriayO6aéHHOro, Mpo(MIBLHOTO) HW3YYEHHs] OTACIIbHBIX
y4eOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHMUsl.

OobpazoBarenbHble (DYHKINHA XUMHUH, U3y4aeMOil Ha yriayOJIEHHOM YypOBHE,
peanu3yroTcs B mpoiecce GOpMHUPOBAHUS 3HAHWNM OCHOB XMMHUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO E€CTECTBO3HAHMS, OOJACTH MPAKTUYECKOW IEeSITeNIbHOCTH
YeJloBeKa W OJHOTO M3 KOMIIOHEHTOB MMPOBOW KyJIbTYpbl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B ((OPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAaHUN — BaXKHEUILINX
(pakTOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IIEHHI
MHPOBO33PEHYECKOIO XapakTepa, s3blka HAyKW, B MPUOOIIEHWHM K HAYYHBIM
METOJaM T[O3HaHUS IIPU MU3YYEHUM BEIIECTB M XHMHMUYECKMX PpEaKIHil,
(opMUPOBAHNU U Pa3BUTHH [T0O3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATEIBHOCTH U
UX TPUMEHEHUU B Yy4eOHO-NO3HABATEIbHOM U Y4eOHO-HCCIEAO0BATEIBCKOM
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJ 0OE€30IaCHOTO OOpallleHHWs C BeElIeCTBaMU B
MMOBCETHEBHOM KU3HU.

Llenu n3yyeHUs XUMUU OTPAKAIOT HAIPABIEHHOCTh 00YUYEHUsSI HAa Pa3BUTHE U
camMoOpa3BUTHE JIMYHOCTH, GOPMUPOBAHUE €€ UHTEIUIEKTA U OOIIEeH KyJIbTYpHI.

WN3yueHne XUMUU HaAOpaBlI€HO Ha JOCTHKEHHE CIEAYIOMMX LeJel:

(bopMHpOBaHHWE HWHTEUIEKTYaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HPUHATHIO DPELIEHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

(opMHpOBaHKE CUCTEMbI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPA, KAK OCHOBBI Il MOHMMAHHUSI XUMHYECKON CTOpPOHBI
SABJICHUM OKPY> KarOUIEro MUpa, OCBOEHHUE SI3bIKa HAYKH;

npuOOIIEeHHEe OOYydYaroIIuXCcs K CaMOCTOSTEIRHON TO3HABATCIBbHON U
UCCJIEIOBATENBCKOM  JIEATEIBHOCTH, K  HAy4YHbIM  METOJaM  IO3HaHWUS,
(GopMupOBaHHE MOTHUBALIUU U PAa3BUTHE CIIOCOOHOCTEHN K M3yUEHUIO XUMUH;

dbopmupoBaHre  00me  (PYHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCI€ YMEHHUH OOBSICHATh M OLCHUBATH SIBJICHUSA
OKPY’KaIOIIEr0 MHPA, WCIOJIb3Ysl 3HAHHUS M OIBIT, MOJIYYEHHbIE NPU HU3YyYEHUU
XUMHH, TPUMEHATh UX IPU PELIEHUH MPOOIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NESTEIbHOCTH;



pazBuTHe Yy OOydalolIuXcsi HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
JESTEIbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHUBaLUsA K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO NPO(UIIS U HAIIPABIEHHOCTH JAIbHENUIIETO 00YUECHMS;

OCO3HAaHWE LIEHHOCTU XMMUYECKHUX 3HAHUN B JKU3HHM YEJIOBEKA, MOBBIIICHHUE
YPOBHSI DKOJIOTMYECKOM KYyJIbTYpPbl, HENPUATHE IEUCTBUM, NPUHOCIIIUX BpE
OKPY’KaIOILEH CPEZe U 310POBBIO JIOEH;

npuodpeTeHre 00y4aroIMMUCS OIbITa CaMOIO3HAHUSA, KIHOYEBBIX HABBIKOB
(KJTrOUEBBIX KOMIIETEHIUI ), HEOOXOJUMBIX JIJISl pa3JIMYHbIX BUJIOB 1€ATEIBHOCTH.

Ha yrny6nénnoe nzyyenue yueOHOro npeamera « XuMmus» oTBogutcs no 102
yaca B 8 m 9 kinaccax (3 4yaca B HeAEHIO), TO €CTh 2 Yaca B HEJEII0 3a CUET
obs3arensHOM yactT OOIT OO0 u 1 yac 3a cuér yactu OOIT OO0, popmupyemoii
ydyacTHUKaMu oOpa3oBaTellbHbIX OTHOIIeHud. Bcero 204 waca 3a gBa roxa
oOyJeHus.



COILEPKXAHUE OBYYEHMUSA
8 KUIACC

IIepBoHaya/ibHbIE XUMHYECKHUE IOHATUSA

Xumusa — BaxkHasi 00JACTh €CTECTBO3HAHUSI U MPAKTHUYECKOM JESATEIbHOCTU
yenoBeka. [Ipenmer xumun. Ponb xumun B s)xu3HU yenoBeka. KpaTkue cBenenus 00
UCTOPUM BO3HUKHOBEHHMSI U Pa3BUTUS XMUMHUU. XUMHUA B CUCTEME Hayk. Tena u
BellecTBa. PU3NUECKHE U XUMUUECKHE CBOMCTBA BEIIECTB. ATpEraTHbIE COCTOSHUS
BemlecTB. [IOHATHE O TEOPETHUECKMX W HSMIMPUYECKUX METOJAaX IO3HAHUS B
€CTECTBEHHBIX Haykax. [IpeacraBneHus 0 HAydHOM MO3HAHUU HA SMIIUPUYECKOM
ypOBHE: HaOJIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHKE, BHIYKMCIICHUE.
[IpeacTaBienus: 0 HAYYHOM MMO3HAHUU HA TEOPETUUECKOM YPOBHE: HAyUHbIE (PaKThI,
npobiema, TuIoTe3a, TEOpHs, 3aKOH.

S3b1k xumun. cTOUHUKY XUMHUYECKOU HH(POpMAITUH.

[Tonsatue o Merogax pabOThl ¢ XMMUYECKMMU BemlecTBaMu. O00py10BaHME
IIKOJIbHOW XUMHUYecKoW Jiabopatopun. I[lpaBuiia Oe3omacHOro oOpaiieHus ¢
BEIIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM.

Huctele BewectBa U cMecu. [IpuponHsie cMecu: BO3AYyX, IPUPOIHBIN ras,
He(Tb, TPUPOAHBIC BOJIbI, TOPHBIE MTOPOJIBI U MUHEPAJbL. [IOHSATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsx. CrocoOwl pazneneHust cMeceid. O4nCTKa BEIIECTB.

BemectBa 1 xuMuueckue peakuuv. ATOMBI U MOJICKYJIbl. XHMHUYECKUE
sneMeHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie M ClIOKHBIE BEMIECTBA.
Merauisl 1 HemeTasuibl. Benecrsa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMUS.

Xumnueckas hopmyia. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. ONpeAcieHue BaJCHTHOCTA DJJIEMEHTOB MO
dbopmysiaMm OMHAPHBIX COEAMHEHUN U cOCTaBJIeHUE (POPMYJT OMHAPHBIX COCAUHEHUM

M0 BAJICHTHOCTU 3JeMEHTOB. OTHOCUTENbHAS aTOMHAas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHass Macca. MaccoBasi 107 XMMHYECKOIO 3JIEMEHTa B COCAUHEHHUH.
Haxoxnenue npocreiinieil popmyJibl BelecTBa o MacCOBBIM J0JISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3bp KOIMYECTBA,
MacCchbl W 4YHUCIA CTPYKTYpPHBIX e€JIuHUIl BemecTBa. Pacdersl mo dopmynam
XUMHAYECKUX COEAMHEHWH. MoJsipHas Macca cMecH BemecTB. MoOJIbHas JOJIs
XUMUYECKOTO dJIeMEHTa B coeauHeHuu. HaxoxxnaeHnue mpocrteiieit Gopmylisl
BEILIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

DuU3NUECKUEe U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peaklus U €€ MPU3HAKHU.
VYcnoBus npoTeKaHUss XUMUUECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
ATOMHO-MoONeKyJsipHas Tteopusd. Ku3Hb M AesarenpHocTh M.B. JlomoHOCOBa.
XUMHUYECKHE ypaBHEHUs. THITBI XUMHUECKUX PEAKIIUNA (COCTUHEHUS, Pa3JI0KECHHUS,
3aMenieHus, 0OMeHa). PacueTsl Mo XUMUYECKUM ypaBHEHUSIM.



OKCHNEPUMEHTAIIBHOE HW3YYEHUE BEUIECTB M  SBJIEHUH. 3HAKOMCTBO C
XUMUYECKON TOCYyJ0oi, C mpaBwiamMu padOThl B J1a0OpaTOpUud W MpUEMaMU
oOparteHus ¢ 1abopaTopHbIM o0opyaoBaHueM. M3ydenue u onucanue pu3nuecKkux
CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMETAJJIOB.
Habmonenue gusnveckux (miaBieHHe BOCKa, TassHUE JIbJla, pAaCTUPAaHUE caxapa B
CTYNKE, KWUIEHHE M KOHJEHCALMs BOJAbI) M XHMHYECKUMX (FOpPEHHE CBEYH,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJIEHCTBHE COABI UM MENA C COJITHOU
KUCIIOTON) siBIeHUM. O3HAKOMJIEHUE C 00pa3liaMu BEUIECTB KOJIMYECTBOM | MOJIb.
Habmionenne u omnucaHue TMPU3HAKOB TMPOTEKAHUS XUMHUYECKHX pPeaKIHid
(pa3noxkeHue caxapa, B3aUMOJICUCTBHME CEPHOM KHCIOTHI C XJOpUAOM Oapus,
MOJTyYeHHE U pasnoxenue ruapokcuaa menu (1) mpu HarpeBanum, B3auMo/ieicTBre
xene3a ¢ pactBopoM cond Menu (I1). M3ydyenue criocoOoB paszzaenenust cMeceit (¢
OMOILBIO MarHura, ¢unbTpOBaHUE, BBIIIAPUBAHUE, JUCTUIUISALINS,
xpoMarorpadus), MPOBEACHUE OYUCTKH MOBapeHHOM comu. HaOmonenue wu
ONKCAaHUE OIBITOB, MJUTFOCTPUPYIOMIMX 3aKOH COXPAHEHHUS MACCBHI.

BaxHeiiue npeacTaBuTe/Id HEOPraHUYeCKUX BellecTB

[IpencraBnenuss o razax. Bo3gyx — cmech razoB. CocrtaB BO3ayxa. 3aKOH
ABorazipo. Monsapubiii  00béM ra3oB. OTHOCUTENbHAsl IUIOTHOCTHh Ta30B.
OnpeneneHrne OTHOCUTEIIBHOM MOJICKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO
U3BECTHOM OTHOCUTENBbHOM IUIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpU
XUMHUYECKUX PEAKIUAX.

Kucmopon — snemeHT M mpocroe BemecTBo. Haxoxaenue kucimopoaa B
npupoze, PU3nyeckue 1 XUMUYECKUE CBOMCTBA (PEaKLMK FOPEHUS U OKUCIICHHUS).
IIponeccel oxkucnenust B kuBoM mpupone. Oxcuael. [Ipumenenne kucnopona.
CnocoObl MoTy4YeHus: KUCI0pOoaa B TaOOpaTOPUU U TPOMBIIUIEHHOCTH. [loHsITHE O
karanu3arope. KpyroBopor kwuciopoga B mnpupone. O30H — amioTpoIHas
Mo upuKanus kucaopoa. O30HOBBIH CIIOH, €ro 3HaU€HUe JIJIsl AKUBBIX OPraHU3MOB.
Pazpymienne 030HOBOTO C€i1041.

TernoBoit 3¢ (deKT XMMHUYECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U AHAOTEpMUYECKHEe peakiuu. TommmBo. Mcnonp30BaHue yris U MeTaHa B
KayecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsrue o mapHukoBoM 3¢ dekre.

Bonopoa — anmeMeHT u npoctoe BenecTso. HaxoxieHne Bogopoaa B Ipupoze,
(du3nyeckue u XuMUYEeCKUe CBOMCTBA, MPUMEHEHUE, CIIOCOOBI noyuyeHus. [lonstue
0 KUCJIOTax U coisix. Mcnonap30BaHne BOJOpOAa B KAYECTBE TOILIMBA.

Bopa. ®usnueckue coycrBa BOAbl. Boma kak pacrtBopureinb. PacTBOpBIL.
HacpiienHble 1 HEHACBIIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJIE.
@daxTophl, BIMAIOINIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEILECTB.
CriocoObl BhIpa)KE€HUSI KOHIIEHTPAI[MK PACTBOPOB: MaccoBas JOJsl paCTBOPEHHOTO



BEIIIECTBA, MOJIApHAsl KOHIIEHTpanus. Poiib pacTBOpOB B MPUPOAE U B KU3HU
YEJIOBEKa.

Xumudeckue cBoiictBa Bonbl. [lonstne 00 ocHoBaHusax. I[lonsitue 00
uHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsi3HEHUE MPUPOJHBIX BOJI.
OxpaHa ¥ OYHCTKA NPUPOJHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHenuil. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3ytoniue  (OCHOBHBIE, KHUCIOTHBbIE, aM{(pOTEepHbIE) U
HecosjeoOpaszytomue. MexayHapoaHas HOMEHKJIaTypa OKCHUJIOB. TpHUBHANbHbBIC
Ha3BaHUs OKCUAOB. OU3nUeCKre U XapaKTEPHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3auMoJieHicTBUE C BOAOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCHUJIAMU).
[Tony4denune OKCUIOB.

[TonsiTHEe O TUIPOKCUAAX — OCHOBAHUAX M KHUCJIOPOJACOACPHKAIIUX KUCIOTAaX.
Kucnorel. Knaccudukanuss kucnor. MexayHapoaHass HOMEHKJIaTypa H
TPUBUAJIbHBIE HA3BaHUS KUCIOT. PU3MYECKHME W XMUMUYECKHE CBOWMCTBA KHUCIIOT
(B3anMOJIeHCTBHE C METAJJIAMHU, C OKCUJIAaMU METAJJIOB, OCHOBAHUSIMH U COJISIMH).
Psan aktuBHoctn mertamioB H.H. bekeroBa. Ilomydyenue kucinor. Kucnortel B
MIpUPOJIe, MPUMEHEHUE BAXKHEHIIINX KUCTIOT.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIEJIOYM M HEPACTBOPUMBIE
OCHOBaHUA. MexayHapoaHass HOMEHKIIATYpa OCHOBaHUW. TprBHAJIbHBIE HA3BAHUS
ocHoBanui. Illemouyn, ux cBOMCTBa (B3aUMOJICUCTBHE C KHCJIOTHBIMU OKCHAMH,
KHUCIIOTAaMU U COJIIMH) M CHOCOOBI moiyudeHus. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aUMOJICUCTBHUE C KUCIOTAMH) U CIIOCOOBI MOTy4YeHust. AMPOTEPHOCTD.
[Tonsitue 00 ampOTEepHBIX TUAPOKCHAAX (HA MPUMEpPE TUIAPOKCHIOB IMHKA U
AITIOMUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCTOTAMU U IIeJI0YaMu) U
MOJTy4YEHHUE.

Comu  (cpemHue, KHUCTbIE, OCHOBHBIC, JBOWHBIC). MexayHapOaHAS
HOMEHKJIaTypa cosiel. TpuBHanbHble Ha3BaHUs coyiell. DU3NYECKUE U XapAKTEPHbIE
XMMHYECKHE CBOKCTBA Ha ITpUMepe cpeaHux cotier. [lomydenue cosen.

['eneTnyeckas CBS3b MEXKIY KIACCAMU HEOPTAHUYECKUX COCTMHEHMUIA.

DKCIEPUMEHTANIBHOE U3YUYEHUE BEIIECTB U SBJIICHUM:

KOJINYECTBEHHOE ONPEIEIICHNUE CONEPKAHUS KUCIOPOJa B BO3IyXE;

MoJIy4eHHe, COOMpaHue, pacrio3HaBaHUE U U3YUEHUE CBOMCTB KUCIOPO/Ia;

HAOMIOZICHUE  B3aWMOJICHCTBUSI  BEIIECTB C KHUCJIOPOJAOM U YCIOBUU
BO3HUKHOBEHUS U MPEKpaIICHUS TOPEHUS;

03HaKOMJIEHUE ¢ 00pa3liaMy OKCUJIOB U OTIMCAHUE UX CBOMCTB,;

noJiyueHue, coOHMpaHue, pacro3HaBaHUE U HM3YYEHHE CBOMCTB BOJOpOJA
(ropenue);

B3aMMoeicTBrE Bogopoaa ¢ okcumom meau (11);



UCCIIEZIOBAaHUE OCOOEHHOCTEM  pacTBOPEHHS  BELIECTB C  pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB € ONPENEIICHHOW MACCOBOM JI0JIEN pACTBOPEHHOTO
BELIECTBA;

IPUTOTOBJICHUE PACTBOPOB C OIPEACIICHHOM MOJSPHOW KOHIIEHTpALHUEH
PaCTBOPEHHOIO BEUIECTBA;

B3aMMOJIEWCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIUEM );

ONpeaeIeHUE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIBIO MHAUKATOPOB;

uccienoBaHre 00pa3ioB HEOPraHMUECKHUX BEIIECTB PA3TUYHbBIX KJIACCOB;

u3ydyeHue B3anumoiencTBus okcua meau (I11) ¢ pactBopom cepHO KUCTOTHI,
KHCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3anuu;

MOJIyYEHHE HEPACTBOPHMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO MeTajula
OPYTUM U3 PacTBOpa COJIU;

B3aUMOJICHCTBUE THIPOKCUAA LIMHKA C PACTBOPAMU KUCIIOT U LIEI0YEH;

pEelIeHUE JKCIEPUMEHTANIbHBIX 3a7ad 1o TemMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUID.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckas cucreMa XMMHYECKHX
yemeHTOB /I. 1. MenaeneeBa

Crpoenune aroMoB. XuUMHUYECKasi CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
pEaKInH.

[lepBble TOMBITKM KIAacCUPUKAIMKA XUMHUUYECKHX dJieMeHTOB. [loHsitne o
rpymnmnax (ceMencTBax) CXOJHBIX SJEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTaJulax, rajoreHax, MHEpTHbIX (OJaropojHbIX) razax. OJIEMEHTbl, KOTOpbIE
00pa3yroT aMPOTEepHbIC OKCUIBI U TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. OTkpsiTHE [lepuoauueckoro 3akona. [lepuoauueckas
cucreMa xumudeckux siemeHtoB JI. M. MenneneeBa. KoporkonepuonHas wu
JUIMHHOTNIepuoaHas ¢opmbl Tabmuubl «lleproguyeckas cucteMa XUMHYECKHX
anemeHToB J. 1. MenaeneeBa». Ilepuoasl u rpymnmsl (A- u b-rpynmsi).

Crpoenue aromoB. CocrtaB aTtomMHbIX sifep. M3orombl. PannoakTMBHOCTG.
ONEeKTPOHBI. DJNEKTPOHHAs OpOUTaIb. DHEPreTUYECKUEe YPOBHU U TOTYyPOBHU
atoma: s-, pP-, O-opOutamu. DJICKTPOHHBIC KOH(PHUTYpAllMH | DJICKTPOHHO-
rpadguueckue (opmyisbl aToMOB. DU3MUECKUI CMBICH MNOPSIKOBOIO HOMeEpa,
HOMEpa MeproJia U rpymnmbl dyieMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux 3nnemeHToB [lepronnueckoil cucremsl J[. 1. Menneneena:
pacrpeneneHue JJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSAM, IOIAYPOBHIM U
opoutansim. Gusndeckuii cmbicn [leproanueckoro 3akoHa.

3aKOHOMEpPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METaNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 rpyIiaM U nepuojaam. Mizmenenue
KUCJIOTHO-OCHOBHBIX CBOWCTB COEIMHEHHN XMUMHUUYECKUX 3JIEMEHTOB B MEPHUOJIaX U



rpynmnax. XapakTepUCTHKAa XHUMHUYECKOrO 3JJIEMEHTa MO €ro TMOJIOKEHUIO B
[Tepuonunueckon cucreme . 1. Menneneena.

3unauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB Ui pa3BuTHs Haykh KU npaktuku. . M. MenneneeB — ydeHbIl U
IPAKIaHVH.

DJIEKTPOOTPULATEIBHOCTh XUMHYECKUX JJIEMEHTOB. XHUMHUYECKasi CBS3b.
Buapl XuMuyeckoi CBsI3U: KOBaJIEHTHAs MOJISIPHAS CBSI3b, KOBAJIEHTHASI HEMOJSPHAs
CBsI3b, MOHHAS CBSI3b. MEXaHW3MBI 00pa30BaHUSI KOBAJCHTHON M MOHHOW CBSI3H.
DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYITBI BelecTB. KaTHOHBI 1 aHUOHBI.

Kpucramnnueckue u amopdHblie BeriecTBa. TUIBI KPUCTATUIMUECKUX PEIIETOK:
MOHHAas1, aTOMHAsl, MOJICKYJISIDHAS U UX XapaKTEPUCTUKH.

Crenenb okucnenus. OnpeenaeHue CTeNeHe OKUCIEHUS aTOMOB B OMHAPHBIX
coenuHeHnAX.  OKHCIMTENbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  IIpomecce
OKHCIICHHSI U BOCCTaHOBJIEHUA. OKHUCIMTENM MW BOCCTaHOBUTENH. CocCTaBieHUE
YPaBHEHHUI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN U pACCTaHOBKA
B HUX KO3 (UIIMEHTOB METOIOM AJIEKTPOHHOTO OayiaHca.

OKCIEpUMEHTANIBHOE W3yYEHUE BELIECTB U SIBJICHUM:

03HAaKOMJIEHUE C 00pa3liaMu METAIJIOB U HEMETAILJIOB;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IIPA TOMOIIMA PHUCYHKOB, MOJEIEW,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POpMYII;

IPOBEACHUE  OMNBITOB, WUIOCTPUPYIOIIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pPEaAKIUi (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHN ).

MexnpeamMeTHbie CBSA3U

Peanuzanus mMeXnpeaMETHBIX CBSI3€M MpH HM3y4YEHUM XHMUU B 8§ Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OONIMX EeCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U TTOHSATUM, MPUHSITHIX B OTJAEIBHBIX €CTECTBEHHBIX HayKaX.

OO01me ecTeCTBEHHO-HAYYHBIC TTOHATHS: sIBJICHHUE (TIpOIlecc), Hay4HbIN (PaxT,
TUIOTE3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, KiaccudUKaIus, NEPUOTUYHOCTD,
Ha0II0eHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIETb.

®dusuka: sBJICHUS NPUPOAbI, (UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
du3nueckue BEJIMYMHBI, CAUHUIBI H3MEpEeHHs, 00BhEM, Macca, arperatHble
COCTOSIHUE BEUIECTBA, ATOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIa, CTPOCHHE
ra3oB, XUIKOCTEH M TBEPAbIX (KPUCTALIMYECKUX) TEN, AJIECKTPUUECKUU 3aps,
KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoiecchl 0OMeHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, TIOJIC3HBIC
HCKOMaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

Texnomnorus: Texnocdepa, MPOU3BOJICTBO, XUMUYECKHUE TEXHOJIOTUH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEpHUAaIbI.



9 KJIACC

BemecTBo 1 XUMHYECKAs peaKkuus

[loBropenne m yriayOsjeHuWEe 3HAHUMM OCHOBHBIX pa3lieJlOB Kypca 8 Kiacca.
Crpoenue aromoB. CBOMCTBAa aTOMOB XUMUYECKUX 3JIEMEHTOB, UX KOJTMYECTBEHHBIE
U KAueCTBEHHBIC XapaKTEPUCTUKH (paauyc, 3JIEKTPOOTPULIATEIBLHOCTh, IHEPTHUs
noHu3zanuu). [locnenoBaTenbHOCTh 3aMOJIHEHUS JIEKTPOHHBIX OpOUTANIe aTOMOB
Majbix TeprooB. OCOOECHHOCTH 3alOJHEHUS AJIEKTPOHHBIX OpOWTaneli aToOMOB
Oonpimux nepuoaoB. [lepuoguueckas cuctemMa XMMHYECKHUX JJIEMEHTOB B CBETE
MPEACTABICHU O cTpoeHuu aroMa. CTeneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBiienre 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(37IEKTPOOTPULIATETLHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BeliecTBa. BermecTBa B TBEpIOM, JKHUJIKOM W Tra3000pa3HOM
COCTOSSHMHM. BuIbl XMMHYECKOM CBSI3U: HWOHHAsA, KOBaJieHTHas (HEemoJisipHasd,
nojsipHasi); OOMEHHBII M JOHOPHO-aKIENTOPHBIM MeXaHu3M O0Opa30oBaHUSA
KOBAJICHTHOM CBSI3H.

MexmoseKyisipHble B3aUMOAECHCTBUS (BOAOPOJHAs CBs3b, CUibl BaH-nep-
Baainbca). Tunbl KpuCTaNIMYECKUX PEIIETOK — aTOMHAsl, HOHHAsI, METaJUTMYecKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHS. 3aBUCMMOCTh CBOMCTB BELIECTBA OT
TUIAa KPUCTAJUIMYECKOU PEMIETKU U BUJA XUMHUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XUMHUYECKUX  pEaKIuil.
Knaccudukanus XuMUYECKHX peakluid MO Pa3jIuYHbIM IMpU3HaKaMm (M0 YUCITYy U
COCTaBy Y4YacTBYIOIIMX B pEaKUUHd BELIECTB, MO TemioBoMy 3ddexTy, Mo
M3MEHEHUIO CTENEHEN OKHMCIICHHUS XMMHUYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa, [0 arperaTHOMY COCTOSIHUIO pearupyroInX BEIIECTB).

DNEeMEHThl XUMUYECKON TEPMOAMHAMUKH. DHEPreTUKA XMMUYECKUX PEAKLIAM.
TennoBoit 3PheKT XUMHUUECKON peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMUYECKNE YpaBHEHUsA. 3aKOH l'ecca m ero cieactBus. BeruuciieHus mo
TEPMOXUMUYECKUM YPABHEHUSM.

[ToHdATHE O CKOPOCTM XHMHYECKOW pEaKUMU. 3aKOH JEHCTBYIOIIUX Macc.
@akTopsl, BIUAIOIINAE Ha CKOPOCTh XMMHUYECKOW PEaKIMH. DHEPrus aKTHBALUU.
[Tonsitue o xkatanmuze. epmentsl. UTHTUOUTOPEI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [lonarue o
XMMHUYECKOM paBHOBecuu, npunuun Jle Illarense. VYcinoBus cMeleHus
XUMHUYECKOTO paBHOBecHs. (DaKTOpBI, BIMAIOIIME HAa COCTOSHHE XUMHUYECKOIO
paBHOBecus. [IporHozupoBaHue BO3MOXHOCTH  IPOTEKaHUS  XUMHYECKHX
MPEBPALICHUI B Pa3IMYHBIX YCIOBHUSIX HAa OCHOBE IMPEACTABICHUN 00 M3yYEHHBIX
AJIeMEHTaX XUMMUYECKON KHHETUKHU U TEPMOJIUHAMUKHU.



OKUCIUTENEHO-BOCCTAHOBUTENIbHbBIC peaKIuu. OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEIIEHH
OKHCJICHHS. BakHble OKHCIHWTENIM W BOCCTaHOBUTENH. llepmaHraHar xanus
(xapakrepuctuka). CocTaBieHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
pEeaKLHMii ¢ NCIOIB30BAHUEM METO/A SJIEKTPOHHOTO OajaHca.

DNEeKTpoJIUTHYECKasT auccouranus. XHMHYECKHUE pPEakUuu B pacTBOpax.
Teopust anekTponuTHIeCcKo Auccoruanuu. PactBopenue kak pU3NKO-XUMUIECKHI
npouecc. IloHAaTne o ruapaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHl U
HEAJEKTPONUThl. KaThoHbl, aHWMOHBL. MeXaHuU3M JUCCOLMALMU BEIIECTB C
Pa3TUYHBIM BUJIOM XUMHUYECKOU CBs3U. CUITBHBIC U CITA0BIE AIEKTPOIUTHI. CTETICHD
JUCCOLIMAIINKM, KOHCTaHTa Juccouuanvv. VoOHHOE TNpPOU3BEIECHHUE  BOJBI.
Bonoponnsiii mokazarens. MHIUKATOpBL. DIEKTPOJUTHYECKAsT AUCCOIUALIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MonexkynspHbIe, IOJHBIE U COKPALLIEHHBIE NOHHBIE YPaBHEHUS peakiui. CBOMCTBA
KHUCJIOT, OCHOBAaHUWA M COJIed B CBETE€ NPEACTaBICHUU 00 AICKTPOIUTHYECKON
nucconuannu. KauecTBeHHbIE peaKlui Ha HOHBI.

I'mpponus coneii. loHHbIE ypaBHEHUS THAPOIM3a COJEH. XapaKTep Cpelbl B
BOJIHBIX PAacTBOPAX COJIEM.

OKCIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U SBJICHUW: O3HAKOMIICHHE C
MOJICISIMA KPUCTAJUTMUECKUX PEHIETOK HEOPTraHWYECKUX BEIIECTB — METAIOB U
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJIOpHia HATPHs);

UCCIIEOBAaHNUE 3aBUCUMOCTH CKOPOCTU XUMUUYECKON peaKlnK OT BO3AECHCTBHUS
pa3IuYHBIX (aKTOPOB;

OTBITHI,  WUTIOCTPUPYIOLIME  OOpaTUMOCTh  XUMHUYECKUX  PEaKIIUiA;

HCCIIEIOBAHNUE DJIEKTPONPOBOJAHOCTH PACTBOPOB, MpoLEcca AUCCOLMAIUN
KHCJIOT, IIEJIOUYSH U COJICH;

MPOBEJICHUE OINBITOB, WIIIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS PEAKIIUMA
HMOHHOTO 0OMeHa (00pa3oBaHKe 0CajiKa, BhIACICHUE Ta3a, 00pa30BaHUE BOJIbI);

NIpUMEHEHUE MHANKATOPOB (JTakMyca, METHJIOpaHka U (peHondTanenHa) s
onpeeeHs XapaKkTepa Cpelibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

IPOBEAEHUE  OMNBITOB, WUIOCTPUPYIOUIUX  IPUMEPhl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKuil (rOpEeHUE, PEAKIIUU PA3I0KEHUsS, COEUHEHHUS);

pacrio3HaBaHWE€ HEOPraHWYECKUX BEIIECTB C IOMONIbI0 KAaYECTBEHHBIX
pEaKUMil Ha UOHBI,

pelIeHue AKCHEPUMEHTANbHBIX 3a7ady 1o TemaM: «OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuumn», «l'uapomus conei», «DIEKTPOIUTHUECKAS
JUCCOITAITUSY.

HemeTanibl 4 UX COeIMHEHUSA



OO6mrast xapakTepucTuka HeMmeTaioB. (OCOOEHHOCTH CTPOCHHUS aTOMOB
XUMHAYECKUX DJIEMEHTOB, IMPOCTBIX BEIIECTB, awioTponusi. OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAUIOB. CpaBHUTENbHAs XapaKTEPUCTUKA
COEMHEHNU HEMETAIIOB.

OO6miass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue W (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aMOJIeCTBHE
C MeTajUlaM{, HeMeTalllaMH, BOJOM, Imienoyamu). XiopoBogopon. ComsiHas
KHMCJIOTa, XMMHYECKHUE CBOMCTBA, IOJYyYECHHE, NPUMEHEHHE. JlelicTBue Xjopa H
XJIOPOBOJIOPOJa HA OPTAHU3M YEJIOBEKa. BaxkHenre XJIOpUIbl U UX HAXOXKJICHUE B
npupoze. [louarre o KUCITOPOACOAEPKAMX KUCTOTAX XJIOPA U UX COJISX.

VVIA-rpynmel. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEMCHH
okucieHus. CTpoeHrue U (pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U
cepbl. AJUIOTPONHBIE MOAU(PUKAIIMK KUCIOPOAa U Cepbl. XMMHUUECKHUE CBOMCTBA
cepbl (B3aMMOJCICTBHE C HEMETAUIaMU, METaUIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOM Kkucinoramu). CepoBOAOpOJ, CTPOEHUE, (QUINUYECKUE U
XHMHYECKHE CBOMCTBA (KHMCIOTHBIE M BOCCTAHOBHUTEIBbHBIC CBOMCTBa). OKCHJIBI
cepbl KaK MPEJCTABUTENIM KUCIOTHBIX OKCHJIOB. CepHHUCTas KUCIOTa U €€ COJIU.
Cepnas kucnoTa, Gpu3nYeCKue U XUMUUECKHE CBOICTBA (00LI1e KaK MPEACTaBUTES
KJjacca KUcioT U cneunduueckue). Conu cepHoi KUCA0Thl. XUMUUYECKUE PEaKIuy,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a IOJYyYEHUS CEpPHOM KHUCIIOTBHI.
[IpeacraBieHus 0 XUMUYECKOM MPOU3BOJICTBE M CBSI3aHHBIX C HUM MPOQECCHUsX.
[IpuMeHeHune cepHO KUCTOTHI U Cylb(paToB. KauecTBeHHbIE peakliny Ha CyIb(pUT-
, cynbdun- u cynbdar-annonsl. HaxoxxaeHue cepbl U €€ COEIUHEHUIN B MPUPOJIE.
XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COETMHEHUSMU Cephl (KUCIOTHBIE
JOXKJIM, 3arPsI3HEHHUE BO3TyXa), CIIOCOOBI €ro MpeAoTBpaIlCHUs.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupone, (PU3nyeckue U XUMHYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJJIaMHU, BOJIOPOJOM, KHCI0poaoM). Kpyroopor azora B
npupoge. AMMHaK, ero (QU3WYeCKHe W XHUMHYECKHE CBOMCTBA (OKHUCIICHHE,
OCHOBHBIE CBOICTBa BOJHOI'O pacTBOpPa), IPUMEHEHHE U MOITyUYEHHE B JIaOOpaTOPUH
U TPOMBIIUIEHHOCTH. VIOH aMMOHHMS, JIOHOPHO-AaKLENTOPHBIM MEXAHU3M €ro
oOpazoBanus. Conu aMMOHMS, HX (U3MUECKHME M XUMHYECKHE CBOWCTBA
(pa3noxkeHUe W B3aUMOJICUCTBHE CO IeJoYamMu), NpuMeHeHue. KauecTBeHHas
peakius Ha nonbl ammoHusa. Okcuasbt azota (I, II, II1, IV, V). A3oTucras kuciora.
A3OTHas KHCIIOTa, €€ oyueHue, Gu3nuecKrue 1 XuMUYecKue CBOMCTBA (001I1e Kak
MpeICTaBUTENs Kiacca KHUCIOT M cHelu@uueckue), NpUMeHEeHHne. XUMHUYECKHe
peaKkiMu, JeKalllue B OCHOBE MOJYUYEHHUS a30THOM KUCIOTHI B MPOMBIIIICHHOCTH.



Hutpatet 1 HuTputhl. KadecTBeHHBIE peakimyi Ha HHUTpPAT- U HUTPUT-AHUOHEI.
XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOK]TH, 3arpsiI3HEHUE BO3]TyXa, TOYBBI U BOJOEMOB).

docdop, amnorponHbie MoguduKanuu hochopa (6enbrit u kpacHbIi Gochop),
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBUE C METAJIIIAMU, KHCIIOPOJIOM,
rajJioreHaM, KOHIIEHTPUPOBAHHBIMU a30THOM M cepHOM kucioTamu). OKCHIbI
dochopa (III, V), docdhopnas kucnora, puznueckrue U XUMHUYECKHUE CBOICTBA,
noinyuenre. KauectBenHass peakuuss Ha ¢ocdar-uonsl. IIpencraBieHuss o
raoreanaax ¢ocdopa (111, V).

[TonsiTHE 0O MUHEPATBHBIX YA0OpEHUSIX. A30THBIE, POCPOpPHBIC, KOMILICKCHBIC
ya00peHusi. XMMHUYECKOe 3arpsi3HEHUE OKpYKarollel cpeibl COeIMHEHUAMH a30Ta
u docdopa.

O6mas xapaktepuctuka s1emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, annorponubie Moaudukanuu (rpadgut, anMas, ysiepeH, rpadeH,
HAaHOTPYOKH), (U3MUYECKUE U XHUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB
(B3auMoJIeHiCTBHE ¢ METaJUIaMH, HEMETAJJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoii kucioramu). [lousitue 06 aacop6mmu. KpyroBopot yriepoaa B MpUpo/IE.
Oxcunpl yriepona, ux GU3NYeCKue U XUMUYECKHUE CBOMCTBA, IEHCTBHUE HA JKUBBIC
OpraHU3MBbI, MOJyYeHUE U MPUMEHECHHE. DKOJOTHUECKHE MPOoOIeMbl aTMOC(hEpHI,
cBsizaHHBIE ¢ okcuaoM yriiepoaa (1V). YronpHas kuciora u ee coiu, ux pusndeckue
U XMUMHYECKHE CBOMCTBa, TodydyeHWe U  npumeHenue. KapOoHartsl,
rUAPOKApOOHAThI, MX CcBoOWcTBAa. KauyecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBITIUICHHOCTH M CEITbCKOM
XO35MCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHHSIX
yraepoaa: YrJIeBOAOPOIbl (METaH, dTaH, STWJICH, alleTHJICH), 3TaHOJ, TJIHUICPHUH,
yKCycHas kucioTa. [IpupoHbIle HCTOYHUKHA YTIEBOAOPOAOB (YroJib, TIPUPOIHBINA
ra3, Hed)Th), MPOAYKTHl UX MEepPepabOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOMOTUYECKH BaXKHBIX OPTaHWYECKUX BEIIECTBAX — JKHpax, Oenkax,
YyIIIeBOJaX — W WX pOJM B JKU3HU 4YEJIOBEKa. EJIWHCTBO OpPraHMYECKUX W
HEOPTaHWYECKUX COCTUHCHUM.

Kpemunii, ero Qusnyeckne u XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHUE C
MeTaJUIaMH, KUCJIOPOJIOM, YTIEPOJOM, TajoreHaMu), TIOJyYeHHEe W TMPUMEHCHHE.
Ponb kpemuust B npupoje u texuuke. Oxcua kpemuus (IV), kpeMHHUeBas KUCIOTA,
CUJIMKATHI: (PU3UICCKUE U XUMHUCCKHIE CBOMCTBA, TOJTyYEeHNE ¥ IPUMEHCHHE B OBITY
U TIPOMBIIIIEHHOCTH. BaskHEHIIIMEe CTPOUTEIILHBIC MaTepralIbl: KEpaMHKa, CTEKJIO,
IeMeHT, OeToH, xkene300eroH. [IpoGnembl  0G€30MacHOr0  HMCMIOJb30BAaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MOBCETHEBHOMN KU3HHU.



bop. Ocobennoctu crpoenust aroma. OO1ue npeacTaBieHus 0 GU3NIECKUX U
XUMHYECKUX CBOMCTBAaX. bopHas kuciora.

DKCHepUMEHTAIIBHOE N3YUYEHUE BELIECTB U SIBJICHUI:

03HAaKOMJICHHE C 00pa3IiaMu MPUPOIHBIX XJIOPHUIOB (TaJOTEHUIOB);

IPOBEJICHUE OMBITOB, OTPAKAIOMIMX (PU3HMUECKHE U XMMHUYECKHE CBOWCTBA
rajJjOr€HOB U UX COEOUHEHUI;

M3y4YEHUE CBOMCTB COJITHON KUCIIOTHI,

MIPOBE/ICHNE KAUECTBEHHBIX PEaKLUN Ha XJIOPHU/I-, OpPOMUI- U HOAUA-UOHBI U
HaOII0ICHUE PU3HAKOB UX MPOTEKAHNUS;

03HAaKOMJIEHUE C 00pa3LaMu Cephl U €€ TPUPOAHBIX COCTUHEHU;

HaOMo/leHue  mporecca  OOyIrVIMBaHMA ~— caxapa  NHOJ  JIEHCTBUEM
KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI;

M3Y4YEHUE XUMHYECKUX CBOWCTB pa30aBI€HHON CEPHON KHCIIOTHI;

MIPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha CyIbPUA-, CYIb(UT- U CyIbPaT-UOHbI
Y HaOJII0/IEHNE IPU3HAKOB UX MIPOTEKAHMUS;

O3HAaKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, ¢ochopa U HX
COEIMHEHHI, 00pa3laMu a30THBIX U POCPOPHBIX yAOOPEHMI];

NoJlyuyeHue, coOupaHHe, pacro3HaBaHHME U H3YUYCHHE CBOMCTB aMMUaka,
U3y4YE€HUE CBOMCTB COJIEM aMMOHWUS,

IPOBEJCHNE KAUYECTBEHHBIX PEAKIMiA HAa UOH aMMOHHUS, HUTPUT-, HUTPAT- U
docdar-noHbl U U3yUEHUE MPU3HAKOB UX MPOTEKAHMS;

U3YYEHHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO,
CBOMCTB (hoc(HOPHOI KUCIIOTHI U €€ COJICH;

O3HAaKOMJIEHHE C MOJEJIIMU KPHUCTAJUIMYECKUX PELIETOK anmasa, rpaduta u
dymiepeHa, ¢ mpoIeccoM aJcopOIMKd PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOIa3a;

HoJjlyueHue, codupaHue, pacrlo3HaBaHWE M HU3YUYEHHE CBOICTB YIJIEKHCIIOTO
rasa;

NpOBEJCHHE KayeCTBEHHBIX pEaKIMid Ha KapOOHAT- M CHJIMKAT-UOHBI U
U3y4YEHHUE NPU3HAKOB UX IPOTEKAHNUS;

U3y4YE€HHWE B3aUMHBIX IPEBpaIlCHUd KapOOHATOB W T'MAPOKapOOHATOB;

O3HAaKOMJIEHWE € 00pa3uaMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKUHUEN CUITMKATHON ITPOMBILIIJICHHOCTH;

pelIeHre 3KCepUMEHTANbHBIX 3a1a4 10 TeMe «BakHeline HeMeTasulbl U UX
COCTMHEHUS.

MeTa/lIbl U UX COeAUHEHUSA

O6mue cBoiicTBa MeTaioB. O0IIas XapakKTEPUCTUKA XUMHUUYECKUX DJIIEMEHTOB
— METAJJIOB HAa OCHOBAaHUU WX nosoxeHus B [lepuoandeckoil cucreMe XuMUYECKUX
snementoB JI. 1. MenneneeBa u crpoeHus aromoB. Metaiuel A- u B-rpynm.



CtpoeHue npoCThIX BEIECTB — METAIOB. MeTainueckas CBA3b U METANINYECKAs]
KpUCTaJIMYecKasl perieTka (MpUuMUTHUBHAs KyOuyeckasi, 00bEMHO-IIEHTPUPOBAHHAS
KyOuveckasi, IpaHELIEHTPUPOBAHHAs KyOuueckas, reKcaroHaJjibHast
IUIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJUIOB.  JJEKTPOXMMUYECKHA psl  HanpsokeHWd  meTtaiwioB. OO6miue
XUMUYECKUE CBOWCTBA MeTaioB. OOmme crnocoObl MOTYYEHUS METAJLIOB,
METaJLUTyprus. DJIEKTPOJIU3 PACINIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noJrydyeHus: MetajioB. [ToHsATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI
ux ot kopposuu. CruiaBsl (CTajib, 4yryH, JIOpatOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIJIaBOB B OBITY ¥ IPOMBIIJIEHHOCTH.

Memannwst A-2pynn

[IlenouHble MeTaJUIBL: MOJOXKEHNE B Ileprnoanyeckoi cucTeMe XMMHYECKHX
anemeHToB . 1. MenaeneeBa, CTpOEHUE MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha MpUMEpPEe HATPHs U Kalus), MOJyYEHHUE.
Oxcuzpl U THIPOKCUIBI HATPUS U Kanus. [I[puMeHeHne MeIoYHbIX METAJUIOB U UX
COeIMHEHMI. brosornueckas posib HaTpus U KaJusl.

[[lenouyno3eMebHbIE METaJUIbl MarHMii W KaJbLMW: IIOJIOKCHUE B
[lepnonmueckoi cucreme xuMmuueckux 3neMeHToB J1. 1. MenneneeBa, ctpoeHue nux
aTOMOB, HaxoXeHue B npupoje. Gusnueckne 1 XUMUYECKUE CBOMCTBA MarHus u
Kajblus. BaxkHeiye coequHeHs Kajlblus U Marusi (OKCUJ, TUAPOKCU], COJIN),
CBOICTBa, MpuMeHeHue. KecTKOCTh BOJbI U CIIOCOOBI €€ ycTpaneHus. Kpyrosopor
KaJIbLIUS B IPUPO/IE.

AJIFOMUHUN: NOJIO)KEeHUE B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB
JI. 1. MenpneneeBa, CTpoeHHE aTOMa, HaxXOXKIEHHE B mpupone. dusznueckue u
XMMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
antoMunud. [I[puMeHeHre aJtOMUHUS U €TO CIUIABOB.

Memannwvt b-2pynn

OO6mrast xapakTtepucTuka MeTauioB b-rpynn  (MOOOYHBIX TOATPYIIN):
nonoxxenne B llepuognueckor cucreme Xxumuyeckux snemenroB [ .
MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB. fIBJIEHHE «IIPOBajiay 3JIEKTPOHA Ha
MpUMeEpPE CTPOEHUSI ATOMOB XpoMa, Me/IH, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-nay1eMeHTOB, CTETIEHN OKHCIICHHSI aTOMOB B COCTMHEHUSX. 3aBUCIMOCTh KUCJIOTHO-
OCHOBHBIX CBOWCTB OKCHJOB M THIAPOKCHIOB METAUIOB OT 3HAYEHHS CTEIEHU
OKUCJIEHUSI D3JIEMEHTa B COCIMHEHHWH (HA TMpPUMEpPE COEAMHEHUH XpOMa).
[lepBoHavasIbHbBIE TIPE/ICTABIICHUS O KOMIUIEKCHBIX COSUHEHUSX.

Menp u cepeOpo: CTpOSHHE aTOMOB, CTENEHU OKucieHHs. OOImme KpaTKue
npencTaBieHuss O (U3MYECKUX W XUMHUYECKHMX CBOWMCTBAX IMPOCTHIX BEIIECTB
(B3auMoOIEHiCTBUE C KHCIOTAMHU-OKUCIUTEISIMH), 00 UX OKCHAAX, THIAPOKCUIAX U



coJisix, UX mpuMeHeHuu. [IpencraBienns o0 aMMHAYHBIX KOMILIEKCax cepedpa u
Menu. KauecTBeHHbIC peakiiuu Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHuEe aToMa, CTETICHh OKUCIICHUS. XapaKTepUCcTuKa GU3NIEeCKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIC CBOMCTBA OKCUA W TUAPOKCHIA.
KauecTBeHHBIEC peakliy Ha KATUOHBI IIMHKA.

JKenezo: ctpoenue aroma, creneHu okucieHus. HaxokneHue B MpHUpOJIE.
DuU3MYECKUE U XMMUYECKHE CBOMCTBA )Kejle3a, IpUMEHEHUE. bruosornyeckas poJib
xenesza. Oxcuapl, ruapokcuansl u conu keneza (II) u xenesa (III), ux cocras,
CBOWCTBa U Moyty4ucHHe. KauecTBeHHBIC PeaKkIluy Ha KaTHOHEKI Xkelre3a (2+) u xkenesa
(3+). Uyryn u craip — cIuiaBel jkene3a. [Ipou3BOACTBO YyryHa U CTallu.
DKOJIOTHYeCKHUe TIPOOJIEMBI, CBSI3aHHbBIC C METAILTYPTUUECKUMHU MPOU3BOICTBAMH.

DKCNEPUMEHTAIBLHOE U3YUYEHHUE BEIIECTB U SIBJICHUM:

O3HAaKOMJIEHHWE ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaMU;

MOJIETUPOBAHNE METATUIMYECKON KPUCTATUIMYECKON PEIICTKY;

M3y4YEeHUE B3aUMO/ICHCTBHUS METAJJIOB C BOJIOM, C paCTBOPAMH COJIEM U KUCIIOT,
HCCIIeIOBAaHKUE TPOIECCOB AJIEKTpoau3a pactBopoB xyopuaa menu (II) u mogmaa
KaJIusi, KOpPpPO3UU METAJIOB;

U3yUYeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KaJbIlUd W HATPHUS C
BOJIOM, MX TUJIPOKCUJIOB — € OKcuioM yriepoaa (IV) u kucioramu;

M3y4YeHHE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KaJbIIMs, YKECTKOU BOJIBL;

M3yYECHHE TPOIIECCOB TMOJYUYEHHUS] THIPOKCHUIOB JKejie3a, UX XUMHYECKUX
CBOICTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIU HA MOHBI (MarHus,
KaJIbI[Usl, aJTIOMUHUS, IUHKA, Kene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0/ICHUE U ONKMCaHUE OKPAITMBAHUS TIJITaMEHU MOHAMU HATPUs, KaJlusl U
KaJbIIHs,

uccienoBanre aMm(pOTEPHBIX CBOMCTB THAPOKCHIA JFOMUHMS, THIPOKCHIA
xpoma (II1) u rugpokcuma nuHKa;

pellIeHUE IKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHeHI11e MeTalIbl U UX
COCIUHEHUSD.

XHMHUA M OKPYXKAKOIIAS cpeaa

BemectBa u marepuanbl B MOBCEAHEBHOW XHU3HM YEJIOBEKA. BaxHeuine
BEILIECTBA U MaTepHuaibl, 00JaCTH MX NMpPUMEHEHHUs. be3omacHoe HCMOJb30BaHUE
BCILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momolrs mMpu XUMHUYECKUX
0’KOTaX U OTPABJICHUSIX.

HoBbie MaTepuanbl 1 TEXHOMOTUU. [ [pUHIMIIBI «3€JIEHOU XUMUW.



OCHOBBI 3KOJIOTMYECKOM TPaMOTHOCTH. XUMHUSI U 3/I0pOBbE. 3HAUYCHUE
U3YYaeMbIX XUMHUYECKUX DJIEMEHTOB UM UX COEAMHEHUH i1 (PYHKIIMOHUPOBAHUS
opranusma uesoseka. [loHsTue o 310poBOoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPYKalolel Cpeibl. IKOJIOTHUECKHUE TTPOOIIEMBI,
CBSI3aHHBIC C COEUHECHUSIMU YIJIEPOJIA, a30Ta, CEPBIL, TSHKEIbIX METAILIOB. [loHATHE
o IIJIK. Ponp XuMuu B pellieHUH 3KOJIOTHYECKUX MPOOIeM.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
oOpasliaMy MaTepuayioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MAaTepuabl),
ONPEAECICHUE KUCIOTHOCTH TMPUPOAHBIX BOJ, MOIECIMPOBAHUE MPOIECCA
00pa30BaHUsI KUCIOTHOTO A0S, U3yUYEHHUE €r0 BO3/ICHCTBUS HA MaTEpUAIbI.

IloBTOpeHNe U 00001IeHHe 3HAHUIT OCHOBHBLIX pa3ieioB KypcoB 8-9
KJIaCCOB

[Tepnoanueckuii 3akoH u [leprnoanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB B
CBETE IMPEACTABICHUI O CTPOCHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XMMHUYECKUX JJIEMEHTOB U UX COCAMHEHUN B IEPUOAAX U IPYIIax.

CrtpoeHue BelllecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Byl
XMMHUYECKOU CBSI3U. 3aBUCHUMOCTH CBOMCTB BEHIECTBA OT THUIIA KPUCTALUIMYECKOU
PEIIETKH U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanus XUMHUYECKHX pEakUUid MO Pa3IMYHBIM  [PU3HAKAM.
[IporHo3upoBaHnre BO3MOKHOCTM NPOTEKAHUS XUMHUYECKUX IMPEBPALICHUN B
pPa3IMYHBIX YCIOBHSX HAa OCHOBE IMPEACTABICHUNA XHUMWUYECKOM KHHETUKUA U
TEPMOJUHAMUKH.

XUMHUYECKHUE peakuuu B pacTBopax. ['maponus coneit. Peakium okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIHU3.

CBoiicTBa KHCJIOT, OCHOBaHUW U CcoOJed B CBeTe€ TMpEACTaBICHUN 00
3JIEKTPOJIUTUYECKON  AUCCOLMAMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuusx.

Mescnpeomemmnunie ceasu

Peanm3zannss MeXnpeaMETHBIX CBSI3€M NpH HM3y4YEHUM XMMUUM B 9 Kiacce
OCYILIECTBJISIETCS 4Ye€pe3 HCMOJb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUHbBIX
MOHATHUM, TaK U TTOHSATUM, MPUHSITHIX B OTJACIBHBIX €CTECTBEHHBIX HayKaX.

OO61re ecTeCTBEHHO-HAYYHbIE IOHATHS: SABJICHHE (MPOLECC), HAyUHbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiacCUdUKalUs, MEPUOIUYHOCTb,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIeNb, TEXHOJIOTHS,
Marepuabl.

duznka: BEMIECTBO, TeNO0, (U3MYECKUE BEIMYUHBI, CIMHUIBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEILIECTBA, CTPOCHHME Ta30B, >KUJAKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) Te,
KPHUCTAJUIMYECKas PEIIETKA, SJIEKTPOH, SIAPO aTOMa, MPOTOH, HEUTPOH, MOH, HYKJIU]I,



W30TOIbI, KBaHTHI, paJHMOAaKTHBHOCTh, aib(a-, OeTa- W TaMMa-uU3IydeHHE,
JICKTPUYECKUI 3apsii, MPOBOJIHUKH, MTOJYIPOBOAHUKH, TUDICKTPUKH, COTHCYHBIH
CIIEKTp, pa3jiokeHue 0eI0ro CBeTa B CIEKTP.

buonorus: sxocuctema, ouochepa, porocuHTE3, TIpOIIECCH 0OMEHA BEIIECTB,
MUHEpAJIbHBIC YAOOPCHUS, MHUKPOIJIEMEHTBI, MAaKPOJJICMCHTHI, IHTATCIbHBIC
BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOJIBI, TOJIC3HBIC
MCKOTIaeMbI€, TOTUTMBO, BOJIHBIE PECYPCHI, TNIAHETa 3eMIISL.

TexHoJOTHSI:  CTPOUTENBHBIC  TEXHOJOTHMH,  CEJIBCKOXO3SHCTBCHHBIC
TEXHOJIOTUH, TEXHOJOTUH JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI ITIPOTPAMMEBI I10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YIJIYBJIEHHbIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHMsS XMMHHM B €IUHCTBE Y4YEOHOU u
BOCITUTATEIbHOM JAEATENBHOCTH 00pa30BaATEIbHON OpraHru3aliil B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUNUCKUMH COLMOKYJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHIATHIMU B OOIIECTBE NpaBWIaMH M HOPMaMU MOBEJCHUS U
CIOCOOCTBYIOT MPOLIECCAM  CaMOIIO3HAHUSA, CAMOPA3BUTHS U COLMAIM3alUU
oOyyJaronmxcsi.

JIM4HOCTHBIE  pe3yJbTaThl  OTpPaXalOT  T'OTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS:

MPOSIBJICHUE IIEHHOCTHOIO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
Hay4YHOMY M HCTOPUYECKOMY HACJEIHI0, IOHUMAaHUE 3HAUEHUS] XMMUYECKOW HayKH
Y TEXHOJIOTMH B )KM3HU COBPEMEHHOI'O OOIIECTBA, B pa3BUTUU 3KOHOMUKHU Poccun
Y CBOET0 PErvoHa;

2) rpaIaHCKOr0 BOCIIMTAHMS:

OPENCTABICHUE O COLMAIBHBIX HOPMax M IPAaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, NPOSBICHHE KOMMYHHKAaTUBHOW KYJBTYpbl B
Pa3HOOOpa3HOW COBMECTHOM IESITEIbHOCTH;

CTpPEMJICHHE K B3aMMONOHMMAHHMIO M B3aUMOIIOMOLIM B IMpoIlecce y4eOHOU U
BHEYUEOHOMU AESITEIbHOCTH;

TOTOBHOCTh OLICHHMBAaTh CBOE IOBEACHHE W MOCTYIKH CBOMX TOBapHIIEH C
NO3ULMN HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEIACTBUI
MOCTYIIKOB;

3) ¢hopMUpOBaHNS IEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW pEaKLuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U HEOOXOAMMBIE IS
MOHMMAHHUA CYIIIHOCTH HAy4YHOUM KapTUHBI MUPA;

OCO3HaHME [IEHHOCTHU HAYYHOI'O MO3HAHMS JJI PA3BUTHS KaXKJOT0 YeJIOBEKa U
POU3BOJUTENBHBIX CHJI OOIIECTBAa B LIEJIOM, POJM U MeCTa HAYKH «XUMHUS» B
CUCTEME HAYYHBIX IPEJCTABICHUI O 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C MPUPOJHON U TEXHOJOTUUECKOU CPEAOM;

Mo3HaBaTelbHAs MOTHBALMA W MHTEpEC K OOY4YeHUI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPa30BAHUIO, K HCCIIEA0BATENILCKOM



NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIICHUS W YPOBHS JATbHEUIIETO
o0y4eHUs;

4) BoCIMTAHUSI KYJbTYPbI 3/I0POBbSI:

OCO3HAHHME IIEHHOCTU J>KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA HAa 3JI0POBBIA 00pa3 J>KW3HU, OCO3HAHHWE TOCICIACTBUU W
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIUMOCTH COONIOJIEHUST TMpaBuid 0€30MacCHOCTH TIpU  OOpalleHHH C
XUMUYCCKUMHU BEIIECTBAMH B YUCOHBIX M )KM3HEHHBIX CUTYyAITHX;

5) TpyA0BOr0 BOCTIMTAHUS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM JESATENBHOCTU Kak
€CTECTBEHHOHN MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATEIBCKON ACATEIHPHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE HHTEpeca K mpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM YHUCIE K
npodeccusiM HaydyHOU c(epbl, 0CO3HAHUE BO3MOXXHOCTH CaMOpealnu3alui B 3TOU
chepe;

6) IKOJIOrH4eCKOr0 BOCIIUTAHMS:

OCO3HaHUE HEOOXOIUMOCTH OTHOIIEHUS K MPUPOJIC KaK UCTOYHHUKY JKU3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMYECKON KYJIbTYphl: TMPUOOPETEHUE OIbITa
IJIJAHUPOBAHMUSI TIOCTYNKOB M OLEHKA HX BO3MOXKHBIX TMOCIEJACTBUM  MJid
OKpY>KaloIlen Cpe/ibl; 0CO3HAHUE II100aJILHOTO XapaKkTepa SKOJIOTUYECKUX MPoodieM
U IyTe UX pelIeHUs; ClIOCOOHOCTh MPUMEHSTH 3HAHMSI, TTOJIy4aeMble MPU U3YYCHUU
XUMUH, IS PEIICHUs 3ajlay, CBSI3aHHBIX C OKPYXAIOIIeW Ccpeaoi; akTUBHOE
HENIPUATHE JNEHUCTBUM, MPUHOCAIINX BPE] OKPYKAIOLIEH CPENe; OCO3HAHHE CBOEU
pOJIM KakK TpaXJAaHWHA U TIOTPEOUTENST B YCIOBHUSX B3aUMOCBS3H IPUPOHOM,
TEXHOJIOTUYECKON U COLUAIBHOM CPel; FTOTOBHOCTh K YYAaCTUIO B MPAKTUYECKOU
NEATEIbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl O0YUYaAIOIIMXCS, OCBOMBIIUX MPOrpamMMy IO
XUMHH OCHOBHOT'O OOIIEro 00pa30BaHMs, BKIIFOYAIOT:

YCBOCHHUE MEKIUCITUIUIMHAPHBIX (MEXKIIPEIMETHBIX) MOHATHH, OTPayKaAFOIINX
MaTepHaJIbHOE IMHCTBO MHUPA M ITPOIIECC ITO3HAHUS (BEIIIECTBO, CBOMCTBO, YHEPTHS,
SIBJICHHE, HAYYHBIN (paKT, 3aKOHOMEPHOCTh, TUTIOTE3a, 3aKOH, TEOpHUsl, HAOIIOACHHE,
WU3MEpEHUE, UCCIICIOBAaHNE, SKCIICPUMEHT U APYTHE);

OBJIQJICHUC YHHUBEPCATHLHBIMU YYCOHBIMU JEHCTBHSIMH (TTO3HABATEIHLHBIMH,
KOMMYHUKATUBHBIMH, PETYISTUBHBIMU), Ba)KHBIMU TS MIOBBIIIEHUS
3 (PEKTUBHOCTH OCBOCHHUS COJEpkKaHUS y4eOHOro mpeameTa, (HOPMHUPOBAHUS



KOMIIETEHIIMM, &  TaKkKe€  MPOEKTHO-UCCIEAOBATEIBCKOW  JEATEIbHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX MCHOJb30BATh B YUEOHOM, MMO3HABATEIILHON U COLUAIBLHOMN
IIPAKTHKE.

Ilo3naBaTesibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Ba3oBble Jiornyeckue AecTBHA:

YMEHHUsI HUCIIOJIh30BaTh IPHUEMbI JIOTHUYECKOTO MBIIUICHUS IMPU OCBOSHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHYECKUX MOHATHH (BBIACIATh UX CYIIECTBECHHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C JAPYTUMHU MOHSITUSIMU); aHATU3UPOBATD,
CpaBHMBaTh, 000011aTh, BBIOUpPATh OCHOBAaHUS JUIS  KjJIacCUPUKaMU U
CHUCTEMAaTHU3aIlMH XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEeaKIuii; yCTaHAaBIMBAThH
MIPUYUHHO-CJIEACTBEHHBIC CBA3U MEXTY O0BEKTaMU U3yUEHUST; CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbBIC, IC€TYKTUBHbIC, 10 aHAJIOTHHN); peajiaraTb KpUTEpUn
Y BBISBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B M3yUaeMbIX Ipolieccax u
SIBJICHUSIX; MPOBOJAUTH BBIBOJIBI M 3aKJIIOUCHMS; YMEHHS NMPUMEHSITh B MPOIIECCE
MO3HAHMS MOHATHUS (MPEIMETHBIC U METAIIPEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE)
MOJIETH, UCTIOIb3YEMbIE€ B XMMUU, TPEOOPa30BLIBATH MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMmyrna U ypaBHEHHE
XUMHUYECKOHN peakly — IIPH PEIICHUH YICOHBIX 3a7a9; C YYETOM ITHUX MOJICIIBHBIX
NPEJCTABICHUM  XapaKTEpU30BaTh M3ydaeMble XUMHUYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIHH.

ba3zoBble wucciaegoBareJbCcKkHe AeUCTBUS (METOAbI HAYYHOIO0 MO3HAHMSA
BelLECTB M sIBJICHUIH):

YMEHHSI TPUMEHATh METOJbl HayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
SMIIUPUYECKOM U TEOPETHUUECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIBHOU U
MPOEKTHO-UCCIIEI0BATEILCKOMN JEATEIBbHOCTH,

YMEHHSI HCIIOJIb30BaTh MOCTABJIICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS M CAMOCTOSITCIIbHO CTaBUTh BOIIPOCHI, aHAJIM3UPOBATh (PAKThI, BHISBIIATH
u GopMyIHpOBaTH MPOOJIEMY, OMPEACNATh 1€JIb W 3aJlaud, COOTBETCTBYIOIIHE
pelIeHUI0 MPOOJIeMbI;, TIPEeAJIaraTb OMUCATEIbHYIO0 WIH OOBSICHUTEIIBHYIO TUTIOTE3Y
U OCYIIECTBISITh €€ IMPOBEPKY; YMEHHUS IPOBOJUTH HM3MEPCHHS HEOOXOIUMBIX
IapaMeTpoOB, BBIYMCICHUS, MOJICTUPOBAHUE, HAOIIONCHUS M JKCIICPUMEHTBI
(peasibHBIE U  MBICIICHHBIE), CAMOCTOSATEJIBHO MPOTHO3UPOBATh PE3YJIbTaThI,
dbopmynupoBaTh 0000IIEHUSI W BBIBOABI MO PE3yJbTaTaM IMPOBEICHHOIO OIbITA,
UCCIIEIOBAHUSI, COCTABJISITH OTYET O MPOJICIAHHON paboTe;

Pabora ¢ undopmanmeii:

YMEHHUS OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(OOpMAIUU (HaydHO-

MOMyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIE TOCOOUS,



pecypcsl HTepHeTa); aHanu3upoBaTh HHPOPMAIUIO U KPUTUUECKH OLEHUBATH €€
JOCTOBEPHOCTh W  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
MHPOPMAITUIO, 3HAYUMYIO IS PEIICHUs y4eOHOW 3aJaud; YMEHHS TPUMEHSTH
pa3iIuYHble METOABl M (OPMYJIUPOBATH 3alpoChl TMPU TIOMCKE H OTOOpe
uH(pOpMalMK, HEOOXOIMMOM Ui BBHIMOJHEHMS] y4eOHBIX 3a/ad; HCIOJIb30BaTh
WH(POPMALIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U PAa3IUYHbIE IOMCKOBBIC
CHUCTEMBI; CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY TIPEICTaBICHUS
uHopMaruu (cxemsbl, TpaQuKu, TMarpaMmbl, TAOJIUIIBI, PUCYHKH U IPyTHE HOPMBI);
YMEHHS UCTIOJIb30BaTh HAYUHBIN S3BIK B KAUECTBE CPEACTBA padOThI C XUMUYECKON
uH(poOpMaliel; MPUMEHITh MEXNpeAMETHbIE ((PU3NUECKUEe U MaTeMaTUYECKUE)
3HaKH U CUMBOJIBI, (hopMyJbl, aOOpeBHATYpPbI, HOMEHKJIATYpPY, HCIOIb30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

1) ymenus ooO1eHus (MMCbMEHHON U YCTHOM KOMMYHHUKAITUH )

MPEACTABIATh MOJYYEHHBIE PE3yJIbTaThl MO3HABATEIBHOW AESTEIBHOCTU B
YCTHBIX W TMHUCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNATh C Tpe3eHTaIuen
pE3yIbTATOB BBIIOJHEHUS] XUMHUYECKOTO HSKCIEpPUMEHTa (MCCIEI0BATENbCKON
7a00paTOPHON WM MPAKTUUYECKON paboThl, y4eOHOTO MPOEKTa); B XOJI€ AUAIOTa U
(W1M) TUCKyCCHUM 3a7aBaTh BOMPOCHI IO 00CYK/1aeMOl TEME U BBICKA3bIBaTh UJIEH,
(opMyIMpOBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBINOJIHEHUS MPEIJI0KEHHOM
3aJ1a4H.

2) ymeHHsST  y4eOHOrOo  COTpyAHM4YECTBa (TPYMIIOBasi KOMMYHUKAIIHS):

y4acTBOBaTh B TPYNINOBBIX (opMax padOThl: IMJIAHUPOBATH OPTaHU3ALUIO
COBMECTHO pabOThl, ONpPENENsATh CBOI POJb, PACHPEAeNiATh 3aJauyd MEXIY
YJIEHAMH TPYIIbI; BBIIOJHITH CBOIO YacTh pabOThl, KOOPJAWHUPOBATH CBOU
JNEUCTBUA C ACUCTBUSIMU JPYTUX YICHOB KOMAaHbI, OMPEAENATh KPUTEPUHU IO
OLICHKE KayecTBa BBINOJHEHHON paloThl; pellaTh BO3HHUKAIOLIME MPOOJEMbI Ha
OCHOBE yyeTa OOLIMX HHTEPEeCOB U COIVIACOBAaHUS MO3MILMN, Yy4acTBOBAaTh B
oOCyXJieHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITYypME» M Jpyrux Qopmax
B3aUMOJICHCTBHA.

PeryisiTuBHbIC YHHBepCcaJIbHbIE YUeOHbIE el CTBUA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HBIMI/I PETYJIATHUBHBIMU ,HefICTBH}IMH
BKIIIOYACT pPa3dBUTHUC CaMOOpraHu3alvv, CaAMOKOHTPOJIA, CaAaMOKOPPCKIHH, B TOM
YHUCIJIC.



YMEHHS pemniatb y4eOHble U HMCCIEAOBATEIbCKUE 3a7aud: CaMOCTOSITENIBHO
BbIOMpATh COcO0 pelieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJHKO BapUAHTOB
peunieHusi, BbIOMpAaTh HauboJee MOAXOMSAINIMM C YyYEeTOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy MpHU PEUICHUH YYEOHOU WU
MCCIIEIOBATENLCKOM 3a7]aui; HAa OCHOBE MOJYYCHHBIX PE3YIbTaTOB (HOPMYIHPOBAThH
0000IIEHNsT W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCOB;
aHAJIM3UPOBATh PE3YJbTAaThl: COOTHOCHTh CBOM JIEUCTBUSI C ILJIAHUPYEMbBIMU
pe3yibTaTaMu, OCYILIECTBISATb CAMOKOHTPOJIb JEATEIbHOCTH; KOPPEKTUPOBATH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 XHMHH OCHOBHOTO
o01iero o0pa3zoBaHMsl Ha YriIyOJIGHHOM YPOBHE MMEIOT OOIIEe COAECpPKATEIIbHOE
AJIpO C MPEAMETHBIMHU pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COIIACOBAHBI MEXKy COOOH,
YTO IMO3BOJISIET PEAU30BBIBATh YIITyOJIC€HHOE M3yUeHHE KaK B paMKaX OT/AENIbHBIX
KJIACCOB, TaK M B paMKaxXx peaju3alii WHANBUIYAIbHBIX 00pa30BaTeIbHBIX
TPaeKTOPHUIA, B TOM YHCJI€ UCIOJIB3Ysl CETEBOE B3aUMOJIeUCTBUE opranu3anuu. [lo
3aBEPIICHUH peaIu3alyyd MporpaMMbl YriyOJE€HHOTO YpOBHA OO0ydaromuecs
CMOTYT JIeTaJIbHEe OCBOUTHh MaTepHall, OBIAJACTh PACIITUPEHHBIM KPYyTOM TOHATHHI U
METOJIOB, PeIIaTh 3a/1a4u 00Jiee BEICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHbIE pe3yNbTAaThl BKJIIOYAIOT: OCBOCHHE OOYYAIONIMMUCS HAYYHBIX
3HaHUN, YMEHUH U CTIOCOOOB JeUCTBUH, cieIU(DUUECKUX JJIsl PEIMETHOM 00J1acTH
«XUMUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUIBI JCATEIHHOCTUA MO TOJYYSHHUIO
HOBOTO 3HAHMS, €ro WHTEpPIpeTanuy, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B
pPasIMYHBIX YYCOHBIX W PEATbHBIX JKHU3HCHHBIX YCIIOBUSAX; OOECIEeYMBAIOT
BO3MOXHOCTb YCIIELTHOTO OOyYEHHUsI Ha CIEAYIOIIEM YPOBHE 00pa30BaHUs.

K xoHiy oOydenuss ¢ 8 knacce y oOydarouierocss OyayT cQopMHpOBaHBI
CIIeIYIOIINE MMPEMETHBIC PE3yJIbTAThl U3YUCHHUS XUMUH Ha YTITYyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHMUYECKHUX TOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, METall, HeMeTalll, aJUIOTPOIUs, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, CMeCh (OAHOpOJHAS M HEOJAHOPOAHAs), BAJICHTHOCT,
OTHOCHUTEJIbHAS aTOMHasi M MOJIEKYJIsipHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MacCoBas 10JIsI XUMHUUECKOT0 2JIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OTHOCHUTENbHAS IUIOTHOCTh TIa30B, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
amdorepHplii  OkcuI, aM(pOTEpPHBIM  THAPOKCHI, XUMHYECKas  peaxius,
KJaccuuKaIus peakiuii: peakiuu COCIUHEHUSI, PEaKIIMU Pa3JIOKEHHUs, PEaKINU
3aMelIeHns, Peakiuu oOMeHa, PK30- M JIHAOTEPMHUYECKHE PEAKIIUH, TEIJIOBOM



ahdexT peakiuu; SAPO aToMa, IICKTPOHHBIA CJIOW aToOMa, aTOMHas OpOWTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISPHAS U HEMOJISIpPHAS KOBAJICHTHAS CBSA3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHAs KOHIIGHTpAIMsl) B PacTBOPE, MOJISIpHAsT KOHIEHTpAIUsl BEIECTBA B
pacTBOpe; DJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTENIN U
BOCCTAaHOBUTEIH, OKHCJICHHE 17§ BOCCTAHOBJICHHUE, OKHCJIUTENIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMU, METO/I AJIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHSITUN U IPUMEHSThH
ATH MOHSATHUS IPU ONMCAHUY BELIECTB U UX IIPEBPAICHUN;

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY Il COCTaBJIeHUS (hOpMYJT BEUIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHUSX,
CTENEHb OKHCIEHHUS D3JEMEHTOB B OHHAPHBIX COEIWHEHUAX, NPUHALICKHOCTD
BEILIECTB K OMPEIEICHHOMY KJIACCy COEAUHEHUH 1o (opMyaM, BUIbl XUMHUECKOU
CBS3U (KOBAJICHTHOW U MOHHOM) B HEOPTaHUYECKUX COCIUHECHUSIX;

PACKpbIBATh CMBICI 3aKOHOB COXPAHEHMS MAacChl BELIECTB, IOCTOSIHCTBA
cocrtaBa, llepmognueckoro 3akona /I. M. MenneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpPHUH, 3aKOHA ABOTraJIpo M €ro CIEACTBUM, MPEACTABICHUNA O HAYYHBIX METOJAX
IIO3HAHUS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOJax
VICCIIEIOBAHUSI BEILIECTB U U3YUYEHUS] XUMUUECKUX PEAKLINM;

JEMOHCTPUPOBATh IMOHUMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX MOJIO)KEHUS B [lepuoanueckon cucreme:

OMKCHIBATh U XapaKTEpU30BaTh TaOIHuHyto popmy Ilepuoanueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3auyarh MOHITHS «rjaBHas noArpynna (A-rpynmna)» u
«noboyHas noarpynna (b-rpynmna)y, «Mmaible NeproJb» U «OOJIBIINE TEPUOIBI;

COOTHOCUTH 00O3HayYeHUs, KOTopble UMeroTca B Tadnuie «llepuonnyeckas
cucreMa xuMmuueckux osnemMeHtoB J[. WM. MeHneneeBa», € YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi
a11pa, 00IIee YHUCIIO0 AIEKTPOHOB U PACIPEIETIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TMOJOKEHUS HyeMeHTa B llepuogumdeckoil cucreme c
pacupeneieHueM J3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, IOIYPOBHSIM U
OpOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHThl, HEOPraHMYEeCKUE BEIIECTBA,
XUMHYECKUE peakiuu (10 YUCITY U COCTaBy yYAaCTBYIOIIMX B PEAKIIUH BEUIECTB, MO
TermIoBoMy P DEKTy);

XapaKTepU30BaTh (OMUCHIBATH) (PU3NIECKUE U XUMHUECKIE CBOMCTBA TTPOCTHIX
U CIIO’KHBIX BEILECTB: KUCIOPOJa, BOAOPOIA, BOJAbI, O0IIMe XMMUUECKUE CBOWCTBA
OKCHUJOB, KHCJIOT, OCHOBAaHHM M COJIEH, IEHETUYECKYI0 CBSA3b MEXIYy HUMHU,



MOATBEPXKIAs TPUMEpPAMHU  MOJICKYJSPHBIX ~ YPAaBHEHHHA COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

OMHCHIBATH POJIH KUCIOPOAA, BOJIOPOJa M BOABI B MPUPOIHBIX MPOIECCax, B
KUBBIX OpPraHW3Max, UX MPUMEHCHHE B PA3IUYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOHOE MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSACHATh W NPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT UX
COCTaBa U CTPOEHHUS, BO3MOXXHOCTU MPOTEKAHUS XUMUYECKHUX IMPEBpAIICHU B
Pa3ITUYHBIX YCIOBUSX;

BBIYHUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJBbHYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa B COCTUHEHHH,
MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa Mo (opMysie COCAMHEHUS, HAXOAHUThH
npocreiyo (popmyiry BelecTBa Mo MacCOBBIM HIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYCECKON PEaKITnH;

MIPUMEHSATH OCHOBHBIC OIEPAIMA MBICIUTEIBLHON MEATCTLHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATHU3AIMIO, KIaCCU(UKAIIUIO, BBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BEUIECTB M XUMHUECKUX
peaKkiMii, eCTECTBEHHO-HAYYHBIE METOJIbI MO3HAaHUS — HAOJIOICHHE, U3MEpPEHuE,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA M MBICIICHHBIN) — IS OCBOCHHSI
y4eOHOTO CO/IepKaHMUS;

PaCKpBIBaTh CYIIHOCTH MPOIIECCOB OKUCICHUSI U BOCCTAHOBJICHUS, COCTABIISATh
ypaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (METOJ0M
AJIIEKTPOHHOTO OaaHca);

YCTAHABIWBATh CBSI3W MEXAY pPEAbHO HAOIIOMACMBIMA XUMHUYECKAMU
SIBJICHHSIMU ¥ TIPOIIECCAMM, MMPOUCXOISAIIMMHU B MaKpO- U MHUKPOMHpPE, OOBICHSITH
PUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4eOHBIX MPEIMETOB;

coOJr01aTh NpaBuiia 6e30nacHOM padoThI B TAOOPATOPUU MTPU UCTIOIB30BAHUN
XUMHUYECKOH MTOCY/IBI 1 000PYIOBaHHUS, a TAK)KE MPABHJIa O0PAIIEHUS C BEIIECTBAMHI
B COOTBETCTBHM C WHCTPYKIMSIMH BBITIOJIHCHUS Ja0OpPaTOPHBIX OIBITOB U
MPAKTUYECKUX paldOT MO TOJYyYCHHI0 M COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJia ¥ KMCJIOPO/ia), MPUTOTOBJICHUIO PACTBOPOB C OMPEIETEHHON MacCOBOU
J0JICH PaCTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTAIBHBIX 337a4 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUIECKUX COCTUHEHUID;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMH  XHMHYECKOW TPaMOTHOCTH,
BKJIFOYAOIICH YMEHUS 0€301acHOTO 0OpaIeHus C BEIeCTBAaMH, UCTIOIb3YEMBIMU B
MMOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE TMPaBUJI TOBEJACHUS B IIENISIX COEpPEKEHUS
310POBbS U OKPYKAKOILIEH CPEJIbI.



K xonmy oOyuenmst 6 9 knacce y oOydaromerocss OyayT cOpMHUPOBAHBI
CJICYIOIIHE MMPEIMETHBIC PE3YJIbTAThI U3YUYCHUS XMMUHU Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHN: XUMHUUYECKUN IJIEMEHT,
aTOM, MOJIEKYJId, HWOH, KaTHOH, aHWOH, JJIEKTPOOTPULATENIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKi[usi, TerIoBoi 3PheKT peakiuu, MOjb, MOJISIPHBIMI
00bEM, pacTBOp;

AIEKTPOJIUTBI, HEJIEKTPOIUTHI, JIEKTPOIUTUYECKAs AUCCOLMALINS, PEaKIUU
MOHHOIO OOMEHa, THUIPOJIM3 CcOoJeil, oO0paruMble W HEOOpaTUMBbIE pEaAKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIUH, OKHUCIUTENb, BOCCTAHOBHUTEID,
OKUCJIEHHME M BOCCTAHOBJIEHHWE, »JJEKTPOJIU3, aUIOTPOIHUs, aM(OTEpHOCTD,
XUMUYECKasl CBs3b (KOBaJIEHTHAsl, UOHHAs, METAJUIMYECKAs), MEKMOJICKYJISIPHbIC
B3aUMOJICUCTBUSL (BOAOpPOAHAsE CBsi3b, CUJIbl BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUSI, KPUCTANINYECKHE PEIIeTKH (IPUMUTHUBHAsA KyOudeckas, 00bEMHO-
LEHTPUPOBaHHAS KyOuueckas, IPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi TUIOTHOYNAaKOBaHHAsA), KOPPO3US METAIJIOB, CIUIaBbl; CKOPOCTh
XUMHAYECKON PEaKIUK, KaTallu3, XUMAYECKOE PABHOBECUE, DJIEMEHTHl XUMAYECKOU
TEPMOJIMHAMUKH KaK OJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1J1K;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHSITUNA U IPUMEHSTh
ATHU MOHATHUS IPU ONMCAHUY BELIECTB U UX IIPEBPALLCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY IS COCTaBJICHUS (hOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONPENEINIATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XMMHUYECKUX DJIEMEHTOB B
COCAMHEHUAX Pa3JIMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCy COEIMHEHUN 1Mo (opmyliaM, BHUABI XUMHUYECKON CBS3M (KOBaJCHTHOM,
MOHHOM, METAUIMYECKOW) B HEOPraHUYECKUX COEIUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (popmysie, xapakTep cpeabl B BOAHBIX pacTBOpax HEOPraHUYECKUX
COEAMHEHNH, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIica [lepuonmueckoro 3akona JI. WM. Menneneea wu
JNEMOHCTPUPOBATH €r0 IOHUMaHHUE:

OMKCHIBATh M XapaKTepU30BaTh TabnuuHyto Gopmy Ilepuoanueckoil cuctemsl
XUMHYECKUX AJIEMEHTOB: pa3iMyaTh MOHATUS «A-Tpynna» u «b-rpynmna», «masbie
NEPUOBD U «OO0NbIINE TEPUOIBIY;

OOBSACHATH CBSI3b MOJIOKEHUsS dneMeHTa B llepuoguyeckoil cucreme c
pacrpeneneHueM JJIEKTPOHOB I0 JHEPreTHYECKUM YPOBHSIM, MOLYPOBHSAM H
OpOUTAISIM aTOMOB TIEPBIX YETHIPEX MEPUOIOB;

BBIICISATh OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIIEMEHTOB U UX
COEIMHEHUH (KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOWCTB
OKCHUJIOB U THAPOKCUIOB) B MpeEAesiax MallbIX MEPUOJIOB M TJIaBHBIX MOJATPYIII C
Y4YETOM CTPOEHHMS UX ATOMOB;



PacKpbIBaTh CMBICI TEOPUH AIEKTPOIUTUUECKON JUCCOLMAIUK, 3akoHa ['ecca
U €ro CJeJICTBHM, 3aKOHA JACUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUs
CKOPOCTH XMMHYECKOM peaklud, HaIpaBlICHUS CMEIICHUS XUMHUYECKOTO
pPaBHOBECHUS B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB;

KJIACCU(PUIIUPOBATh XUMHYECKHE JJIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBA,
XUMUYECKUE peakinu (110 YUCIIY U COCTaBy YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TErI0BoMy 3(QeKxTy, 1o arperaTHOMy COCTOSHUIO pPEareHTOB, MO M3MEHEHHIO
CTENEHEH OKMUCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTajzaTopa);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB HEOPraHWYECKUX COEIMHEHMM, MOATBEPKIas 3TO OMHCAHUE
MpUMEPaMH MOJIEKYJISIPHBIX M HIOHHBIX YPABHCHHUI COOTBETCTBYIOITUX XUMUICCKUX
peaKuuii;

COCTaBJISITh YPABHEHUS: DJIEKTPOIUTHUECKON AUCCOLUAIIMU KUCIIOT, MeIo4Yei
Y COJICH; TIOTHBIE M COKPAIllEHHBIC YPaBHEHUS PEaKI[Nil HOHHOTO 0OMEHa; peaKiui,
MOJITBEPXKIAIONIUX CYyIIECTBOBAHMUE TEHETHUYECKONW CBSI3M MEXAy BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOLECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHHSI KPAaTKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHCHHH pEaKINii, CyITHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTaBJICHHS
AJIIEKTPOHHOTO OanaHca 3TUX PEeaAKIUH;

npencKa3biBaTh  XapakTep CpeAabl B BOAHBIX  pacTBOpax  COJIEH;

XapaKTepu30BaTh (OMHUCHIBATH) (PU3NUECKIE U XMMHUECKHUE CBOMCTBA TPOCTHIX
BelllecTB (KUCIOPOJ, 030H, rpadut, anmas, kpeMHuit, 6op, azor, ocdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJbLUN, A TIOMUHUH, )KeJe30, MeJlb, IIMHK, CEPeOpo)
U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX PacTBOPOB
(ammuak, XJI0poBOAOPOI, cepoBoaopo, okcubl yraepoaa (11, IV), kpemuus (1V),
azora (I, II, III, IV, V) u dochopa (II1, V), cepst (IV, VI), cepuucras, cepHas,
azoTHas, ¢GocdopHas, yroyibHas, KpEeMHHUEBAas KUCJIOTHI, OKCUIbI W THIPOKCHIBI
meTaiuioB [A—IA-rpymm, anromunus, menu (1I), muaka, xxenesa (11 u 111));

MOSICHSITH COCTaB, OTHEIbHBIE CIOCOOBI MOJYYEHHUS U CBOMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHI XJIOpa, a30TUCTasi, OOpHas, yKCycHas
KHUCJIOTHI U uX conu, ranoreHuanl kpemuus (IV) u docdopa (IIT u V), oxcun u
ruapokcu xpoma (I1I), mepmanranaT kanus;

OMKCHIBATH POJIh BAKHEHIITNX M3y9YaeMbIX BEIIESCTB B IPUPOIHBIX MTPOIIECCaX,
BIIMSTHUE HA KUBBIC OPTaHU3MbI, MPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
MCIIOJIh30BaHUE JJISI CO3/IaHUS COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTUIA;

MPOBOJIUTh PEAKINH, TOITBEPKAAIONTNE KAaUeCTBEHHBIA COCTaB Pa3IMYHBIX
BEIIECTB, PAcIO3HABaTh OIBITHBIM ITyTEM COJEpKAIIHecs B BOJHBIX PacTBOpPax



MOHBI: XJIOpUA-, Opomua-, uoaun-, cyibdar-, gocdar-, kapOoHAT-, CUIUKAT-,
cynbPuT-, CcynbpuA-, HUATPAT- U HUTPUT-UOHBI, THJIPOKCUI-HUOHBI, KATUOHBI
aMMOHUS, MarHusi, KaJbliusl, aIIOMUHUS, Kene3a (2+) u xeneza (3+), meau (2+),
IUHKA;

OOBSACHATH M MPOTHO3UPOBATH CBOWCTBA BAXKHEHIIMX M3yYae€MbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUSI, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPAILCHUN B Pa3IMYHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XWMHMUYECKOW KHHETUKH W
TEPMOJIMHAMUKH;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MOJBHYIO JOJI0 XHUMHYECKOTO 3JEMEHTa B
COCIMHEHWH, MOJIIPHYIO KOHIIGHTPAlLlMIO BEIIECTBA B PacTBOPE, HAXOAMTH
npocTeiiryto (GopMyIly BELIECTBA IO MACCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIMIl C YUYETOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAUYECHHS TEIJIOBOTO
s dekTa peakum, ONpeaesiaTh COCTaB CMECEH;

coOJII01aTh NpaBuIa 0€30acHOM padOThI B TA0OPATOPHUH TP UCTIOIb30BAHUN
XUMHUYECKOH MOCY Il U 000PYI0BAHMS, a TAK)KE MPAaBUIIa OOPAILIEHUS C BEILIECTBAMU
B COOTBETCTBUM C MHCTPYKUMSIMHU BBIIIOJHEHHS] JA0OPATOPHBIX OIBITOB U
OPAaKTUYECKUX paboOT MO MNOJIYYEHUI0 M COOMpaHMIO Tra3000pa3HbIX BEILECTB
(aMMMaKa M yIJIEKHCIIOTO Ta3a) U PEIICHUI0 SKCIEPUMEHTANIBHBIX 337a4 110 TeMaM
Kypca, TpEICTaBIsITh pE3yJNbTaThl dKCIEpUMEHTa B  (QopMe  BBIBOJOB,
J0Ka3aTeNbCTB, IPaUKOB, TAOJIUIL U BBISBISATH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OMEPALMM MBICIUTEIbHON NESATEIbHOCTU (aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTeMATH3allMIO, BBISBICHUEC IPUYHMHHO-
CJIIEACTBEHHBIX CBSI3€i) MPU M3YUYECHHUH CBOMCTB BEUIECTB U XMMHUYECKUX PEAKIIMM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMH METOJIAMHU MO3HAHMS (HAOII0JIeHHE, U3MEPEHHE,
MOJEJIMPOBAHUE, IKCIEPUMEHT (PEabHbIN U MBICJICHHBIN);

NPUMEHATHh  MpaBWja  O€30MacHOro  oOpalleHus C  BELIECTBAMH,
UCIOJIb3yEMbIMHU B IOBCETHEBHOM )KM3HU, PABUJIa IOBE/ICHUS B LIEJISIX COepEeKEeHUS
3I0pOBbSl M OKPY’KAIOIIEH NPUPOAHOW Cpeapl, IOHMMATh Bpex (ONACHOCTH)
BO3JICHCTBUSI HA >KMBBIE OPraHU3Mbl OINPEJCICHHBIX BEIIECTB, MOSCHITH Ha
IpUMEpPax CIOCOObl YMEHBIICHUS U MPEJOTBPALEHUS UX BPEAHOTO BO3ACHCTBUS,
3HaYeHHE KUPOB, OEJIKOB, YIIIEBOJOB JIsl OpraHu3Ma YeJIOBEKa;

WCIIOJIb30BaTh MOJIyUYEHHBIE MpeAcTaBieHus O cdepax MpodeccrnoHalIbHOMN
NEeATENBHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSAMH, KAK OCHOBY
Ui Tpo(ecCHOHANIbHON OpUEeHTALMKW U AJII OCO3HAHHOTO BhIOOpa XMUMHH Kak



MPOQIIBHOTO TIPEAMETa IPH MPOI0JDKEHNN O0YyYCeHHSI Ha YPOBHE CPEIHETO OOIIETO
o0pa3zoBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-UCCIIENOBATEILCKON IEATEIHLHOCTH
XUMUYECKON M XHUMHKO-IKOJOTHYECKOW HAIMPaBICHHOCTH, PHOOPECTH OIBIT
NPOBEICHHS YUEOHBIX HCCIEIOBAHUN B YCIOBUAX 00Pa30BaTEIbHBIX OPTaHU3AIIHH,
a TaKxKe opraHu3aiuil (lIEHTPOB) TOMOJHUTEIHLHOTO 00pa30BaHuUs JCTEH.
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