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Kiacc: 9
KonnuecTBo yacoB no yueOHOMY Ij1aHy: 68 B IO/, 2 B HEACIIO
CocraBneHa B COOTBETCTBMM NPHUMEPHOM OCHOBHOW 00pa3oBaTelIbHON
porpaMmbl OCHOBHOTO o01ero oopazosanus (B pea. Ot 28.10.2015), Ha ocHOBe
npumepHoi pabouerd nmporpammbl ['abpuensna O.C.: I'abpuensn O.C. Xumus.
[Ipumepnsie pabouue mporpammbl. [Ipeamernas mnuHus yueOnukoB O.C.
["abpuensna, U.I'. OctpoymoBa, C.A. CrnankoBa. 8-9 kiacchl : y4ue0. mocooue s
obmeoo6pazosar. opranuzamuii / O.C. 'abpuensn, C.A. CnaakoB. — 3-e¢ u3a. — M. :
[Ipocsemenue, 2021.
CocraButens: Ps6oa Hanexna BnagumupoBHa
VYuebnuku: [Nabpuensn O.C. Xumus. 9 knacc : yue0. s o01ieodpa3onar.
opranuzanuii / O.C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 4-e uza. — M.
: IIpocsetenue, 2022.
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Pabouast mporpamma mo mpenMery «Xumus» mis 9 kiacca paspaboTaHa B
COOTBETCTBUH C TpeOOBAHUSIMU denepanbHOTO rocyJAapCTBEHHOTO
00pa30BaTeNbLHOTO CTaHAapTa OCHOBHOI'O OOINET0 0O0pa3oBaHUs, YTBEPKICHHOTO
npukazoM MunHoOpHayku P® ot 17.12.2010r. Nel897 (B pemakuuu OT
31.12.2015r.), npuMepHON OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMbl OCHOBHOTO
obmiero o6pazoBanus (B pexa. or 28.10.2015), Ha ocHOBe mpUMEpHOUN paboueii
nporpammel  ['abpuensna O.C.: I'abpuensin O.C. Xumus. [IpumepHsie paboune
nporpammbl. [Ipeamernas munus yueduukos O.C. ["abpuensna, M.I'. OctpoymoBa,
C.A. CnanxoBa. 8-9 kiaccsl : yue0. mocodue st 001ieodpa3oBat. opraHuzanui /
O.C. I'abpuensn, C.A. Cnaakos. — 3-¢ m3a. — M. : [Ipocsemenue, 2021.

Januplii BapuaHT mporpammbl oOecrieueH ydeOHukom ["aGpuensn O.C.
Xumus. 9 knacc : yue6. mnsa obmeoOpaszosat. opranuzamnuii / O.C. I'abpuensu, U.

I'. Octpoymos, C. A. Cnaakos. — 4-¢ uza. — M. : [Ipoceemnienue, 2022.

IInanupyembie pe3yJIbTaThbl 0CBOCHHS Y4eOHOI0 NpeaMera

JINYHOCTHBIE Pe3yJIbTaThl

1) oco3HaHue CBOEH STHUUECKOMN MPUHAJICKHOCTH, 3HAHUE UCTOPUU XUMUHU
Y BKJIaJ1a POCCUMCKON XMMHUUYECKOM HAYKHA B MUPOBYIO XUMHIO;

2) QopMupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K TIO3HAHUIO XUMUU;
TOTOBHOCTH U CITIOCOOHOCTH 00YYaIOIIMXCSI K CAMOPa3BUTHUIO U CAMOOOPa30BAHUIO
Ha OCHOBE M3y4YeHHBIX ()aKTOB, 32aKOHOB U TEOPUN XUMHUHU; OCOZHAHHOTO BBIOOpA U
MOCTPOEHUE UHANBUAYAJIBbHON 00pa30BaTENbHON TPACKTOPHH;

3) dopMupoBaHUE 1ETOCTHOM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA,
HEOTHEMJIEMON YaCTBhIO KOTOPOU SIBJISIETCS. XMMUYECKasi KApTHHA MUPA;

4) oBiaJicHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS
HAyKW U OOIECTBEHHON MIPAKTUKH, B TOM YHCIIC U XUMUYECKUM;

5) ocBOeHHME COIMAIBHBIX HOPM, MPABWI TOBEICHUSA, pojied u dopm
COLIMAJIBHOM >KM3HM B COLMYyME, MPUPOJAE M YACTHOM KU3HU Ha OCHOBE
HKOJIOTUYECKON KyJIbTypbl M 0€30MacHOro OOpalieHus ¢ BEIECTBAMH U

MaTepHalaMu;



6) ¢opmMupoBaHME KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOINEHUU CO
CBEPCTHUKAMHU M B3pOCIBIMH B TIpolecce o0pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOM W JPYrUX  BUJIOB
NEeATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

MeTanpeameTHble pe3yJbTAThI:

1) onpenenenue 1enedl COOCTBEHHOrO OOy4YeHHUs, I[IOCTAaHOBKAa U
dbopMynupoBanue i ceOsl HOBBIX 33]1aY;

2) IUIaHUPOBAHUE MYTEW JAOCTHIXKEHHUS >KEJIaeMOro pes3yjibTaTra O0yudeHUs
XUMHUU KaK TEOPETUUYECKOTO, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;

3) CoOOTHEceHHWE CBOMX JIEUCTBHM C IUIAHUPYEMBIMHU PpE3yJbTaTaMu,
OCYLIECTBICHUE KOHTPOJII CBOEH JEATEIBHOCTH B IPOLECCE JTOCTHKECHHS
pe3ynbTara, ONpeAeIeHHe CIOCO00B ACHCTBUI MPHU BBIITOJIHEHUH JTA0OPATOPHBIX U
MPAKTUYECKUX PAOOT B COOTBETCTBHUH C MPABUIIAMU TEXHUKU OE30MaCHOCTH;

4) ompeneneHUe HCTOYHUKOB XUMHUYECKON HH(OpMaIUU, TMOIyYEeHUE HU
aHanu3 e€, co3lanne NHPOPMAMOHHOTO NPOAYKTA U €Tr0 MPe3eHTAIM;

5) WCHoJIb30BaHUE OCHOBHBIX HWHTEJUIEKTYaJIbHBIX OINEpaluii: aHaau3za u
CUHTE3a, CpPaBHEHHMS U CHCTeMaTH3aluuu, OO0O0OIIEeHUs M KOHKPETHU3aluH,
BBISIBJICHUE TPUYMHHOCIEJICTBEHHBIX CBSA3€H M IOCTPOCHHE JIOTMYECKOTO
pacCy>XKJIeHUsI U YMO3AKIIOUYeHHS (MHAYKTUBHOTO, JAETYKTUBHOTO M TIO0 aHAJIOTHH)
Ha MaTepHalie €CTECTBEHHO-HAYYHOI'O COACPKAHUS;

6) yMeHHEe co3/laBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH U CHUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl peUICHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

7) ¢dopMupoBaHME U Pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHUE
IIPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIILHOW NPAKTUKE U
npodeCCUOHAILHON OpUEHTAIINH;

8) TeHepHpoBaHUE HJCH M OINpPEACICHUE CPEACTB, HCOOXOAUMBIX IS HMX
peanuzaiuu

PeryastuBusie YY /|

1.YMeHne camMoCTOSTEIbHO OIPEAeNiaTh IeId OOy4YeHUs, CTaBUTh W

dbopmMynIupoBaTh HOBBIE 3aJaud B ydeOe M TMIO3HABATENbHOW JESATEIbHOCTH,



pasBuBaTb MOTHUBbI W  HHTCPCCHI CBOCH MO3HABATEIbHOM ACATCIIBHOCTH.

OO0yuaronmncs CMOXKET:

*  aHANM3UPOBATh  CYIIECTBYIOUIME W  IUIAHUPOBAaTh  Oydyliue
oOpa3oBaTenbHbIC PE3YIbTATHI;

* UAEHTU(UUIUPOBATH COOCTBEHHbIE MPOOJIEMBI U ONPENEIATh TIJIaBHYIO
npobiemy;

* BBIJABUIATh BEPCUM pEIICHUS NpoOseMbl, (OPMYyJIUpPOBAaTh THIIOTE3BI,
IPEIBOCXUIIATH KOHEYHBIN PE3yIIbTaT;

* CTaBUTH LIEJbh JEATEIHPHOCTH HAa OCHOBE OIPEACICHHOW MTpPOOJIEMbl H
CYLIECTBYIOIIUX BO3MOXKHOCTEH;

* (bopmynupoBaTh y4ueOHbIC 3a/a4ll KaK MIArd JOCTHKEHHS MOCTaBICHHOM
LEJH S TENIbHOCTH;

* O00OCHOBBIBaTh LIE€JEBbIE OPUEHTUPBI U MPUOPUTETHI CCHUIKAMHM HA
IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JIOTHUECKYIO TTOCIEA0BATEIHHOCTD II1aroB.

2. YMeHue caMOCTOSITENIbHO IUIAHUPOBATh MYTH JTOCTHXKEHUS LIE€JIeH, B TOM
YHUCJe albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Haubosee 3PQPEeKTUBHBIE CIOCOOBI
perieHus y4eOHbIX M MO3HABaTEIbHBIX 3a/1a4. OOy4arouuics CMOXKET:

* ompenensaTh HeoOXoauMble IEHCTBHUE(S) B COOTBETCTBUHM C y4eOHOU U
MO03HABATENILHOM 3a/1aUeii M COCTABJIATH aJITOPUTM UX BBITIOTHEHUS;

* 000CHOBBIBaTh M OCYIIECTBIIATH BBIOOP Hanbosee 3PPEeKTUBHBIX CITIOCOOOB
peleHus: yueOHbIX U TO3HABATENNBHBIX 33]1a4;

* ONpEeNeNsITh/HAXOANWTh, B TOM YHCIE M3 MPEIJIOKEHHBIX BapUaHTOB,
YCIJIOBUS /J1s1 BBINOJIHEHUsI yUeOHOM 1 O3HABaTeNIbHOM 3a/1a4u;

* BBICTpaWBaTh JKU3HCHHBIE IUIAHBI Ha KPATKOCPOUHOE Oymyinee (3asBisTh
LIEJIEBbIE OPUEHTHUPHI, CTABUTh AJCKBATHBIE UM 3a/laydl M Mpeiasiarath JIEHCTBUS,
yKa3bIBasi U 00OCHOBBIBAS JIOTHYECKYIO MOCIEI0BATEIbHOCTD 1IarOB);

* BBIOMpaTh W3 MPEAIOKECHHBIX BapHAaHTOB M CAMOCTOSITEIIBHO HCKaTh
CpeICTBa/pecypchl sl pelIeHHs 3a1a4i/A0CTHKEHUS LIETIH;

* COCTaBJIATH IUIAH PEUICHUS IPOOIEeMbI (BBITIOTHEHUS TIPOEKTa, POBEACHHUS

HCCIICIOBAHMUS );



* ompenensaTh MOTCHIMAIbHBIC 3aTPYAHEHUS MPU PEIICHUH Y4eOHOW U
MO3HABATENLHOM 3a/1a4M M HAXOJUTh CPEJICTBA JJI UX YCTPAHEHUS,

* OIHKCHIBATH CBOM OMBIT, OPOPMIISE €ro ISl Mepelayu APYTUM JIIOJISIM B
BH/JI€ TEXHOJOTUH PEUICHUS MPAKTUYECKUX 3a]1a4 OMPEICTICHHOT0 KJIacca;

* IUIAaHUPOBATh W  KOPPEKTHPOBATH  CBOIO  HMHAUBUAYAIBHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

ITo3naBaTenbHbIe YY ][

1.YMmenue omnpenenstb MOHATHS, CO3AaBaTh OOOOIIEHMS, YCTaHABIIUBAThH
aHaJOTUM, KIAcCU(PUIMPOBATh, CaMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUH [IJIs1 KJIacCU(UKAIMK, yCTaHABIUBATh MPUYUHHO-CJIEACTBEHHBIC CBS3H,
CTPOUTH  JIOTMUECKOE  pacCyKJICHHe,  YMO3aKkiIlo4deHue  (MHIYKTUBHOE,
JNEeTYKTUBHOE, M0 aHAJIOTUH) U JAeNaTh BbIBObI. OOyYaromuiicss CMOXET

* moAOUpaTh CJIOBA, COMOJYMHEHHBIC KIIOYEBOMY CIIOBY, ONPEICISIONINE
€ro MpHU3HAKU U CBOWCTBA,

* BBICTPAUBATh JIOTUYECKYIO IIEMOYKY, COCTOSIIYI0 U3 KIIFOYEBOI'O CJIOBa U
COTIO/IYMHEHHBIX EMY CJIOB;

* BBIICJISITH OOIIMM MPU3HAK JBYX WJIM HECKOJIbKUX MPEAMETOB WU SBJICHUIN
U OOBSCHATH WX CXOJICTBO; * OOBEIWHATH MPEAMETHl W SIBICHUS B TPYMIIBI 1O
OTIpEJICTICHHBIM MPU3HAKAM, CPaBHUBAThH, KIACCHU(PUIIUPOBATH U 00001maTh (PaKThI
U SIBJICHUS;

* BBIJICTISITH SIBJICHUE U3 OOIIETO0 psifia APYTHUX SBIICHUN;

* OMpeneNiaTh 00CTOATENbCTBA, KOTOPBIE MPEAIIECTBOBAIN BO3HUKHOBEHUIO
CBSI3U MEXIY SBJICHUSAMH, U3 ITUX OOCTOSITENBCTB BBIACIATH OINPEICISIONINE,
CIIOCOOHBIE OBITH MPUYMHON JTAHHOTO SIBJICHUS, BBISBISATH MPUYUHBI U CJICICTBUS
SIBJICHUM.

2. YMeHue co3naBaTh, IPUMEHATh U MPEOOPa30BBIBATH 3HAKW M CHMBOJIBI,
MOJENIM W CXEeMbl JUIA pEIIeHWs YYeOHBIX M TIO3HABATENBHBIX  3a/ad.
OOy4aronuncs CMOXKET:

* 0003HaYaTh CUMBOJIOM M 3HAKOM IIPEAMET W/HIIH SBJICHUE;



* ONPEIENATh JOTMUECKHUE CBS3H MEXAY MpEeAMETaMHU W/WIH SBICHUSIMH,
0003HAYaTh JAaHHBIE JIOTUYECKUE CBS3H C TIOMOIIIBIO 3HAKOB B CXEME;

* co3/1aBaTh a0CTPAKTHBIN WIH peaibHbId 00pa3 npeaMeTa u/uin siBJICHUS;

* CTPOUTH MOJEJIb/CXEMYy Ha OCHOBE YCIIOBMH 3aJauu W/HWiu crmocoba ee
pelieHus;

* co3/laBaTh BepOayibHbIC, BEHICCTBEHHbIE W HH(GOPMAIIMOHHBIE MOJEIH C
BBIJIEJICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI OIpeleseHHs crocoba
pelieHus 3aJ1Ja4yi B COOTBETCTBUM C CUTYyaIIUEH.

KommynukaTuBubie Y'Y /|

YMeHne OpraHu3oBbIBaTh Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO
NESATENIbHOCTh C YYMUTEJIEM W CBEPCTHUKAaMHU; paboOTaTh WHIAUBUAYAIbHO U B
Tpynme: HaXoIWTh OOINee pelIeHne W pas3permarb KOH(MIJIMKTHI Ha OCHOBE
COIJIACOBaHUS MO3ULUI U yuyeTa UHTEPECOB; POPMYIUPOBATh, ApTyMEHTUPOBATh U
OTCTauBaTh CBO€ MHeHHE. OOyUaronics CMOXKET:

* OIPEIEISITh BO3MOXKHBIC POJIH B COBMECTHOMU ACSITEbHOCTH;

* UTPATh ONPEIEIIEHHYIO POJIb B COBMECTHOM JI€ATEIBHOCTH;

* TPUHUMATH TO3UIMI0O COOECeNHMKA, TIOHUMAs TO3UIMI0 JAPYroro,
paznuyaTh B €ro pedyu: MHEHHE (TOUKY 3pEeHHs), JOKa3aTeIbCTBO (ApPTyMEHTHI),
(aKkThl; TUIIOTE3bl, AKCUOMBI TEOPUU;

* OmpeneNniaTb CBOM JEHCTBUS H JACUCTBHS MapTHEpPa, KOTOPHIC
CH0COOCTBOBAJIM UJTH MPENATCTBOBAIN IPOJYKTUBHOW KOMMYHHKAIIUH;

* CTPOUTH TO3UTHBHBIC OTHOIICHHS B Mpoliecce YIeOHOM 1 TTO3HABATEIbHOM
JeSITEIbHOCTH;

* IpeJIaraTh ajJbTePHATUBHOE PELICHUE B KOHPIUKTHON CUTYyaIlNH;

* BBIJICJIATH OOIIYI0 TOUKY 3pEHUS B IUCKYCCHHU;

* IOTOBapHUBaThCsI O MPAaBHUJIAX U BOMIPOCAX JJIsl 0OCYKIEHHUS B COOTBETCTBUU
C IIOCTABJIEHHOW MEPe TPYIION 3a1a4eil;

* OpraHU30BBIBATH YUYECOHOE B3aMMOJICHCTBUE B TpymIe (OMpeAensTh O0mme

LEeJU, PaCIPEACIISITh POJU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.);



* YCTPaHATh B paMKax JUaora pa3pbiBbl B KOMMYHHUKAIMU, 00YCIOBICHHbBIE
HEMOHUMAaHUEM/HENPUATHEM CO CTOPOHBI coOecelHuKa 3anadyu, (QOpPMbI WIH
CoJlep KaHus AuaIora.

IIpeaMeTHBbIe pe3yabTaThl

BBINTyCKHHUK Hay4UTCA:

* XapaKTepU30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOJIIO/IEHUE, U3MEPEHUE,
IKCIIEPUMEHT;

* OIIUCBIBaTh CBOWCTBA TBEPABIX, KUAKUX, Fa3000pa3HbIX BELIECTB, BIACIIS
UX CYUIECTBEHHbIE PU3HAKY;

* PACKpBIBATh CMBICI 3aKOHOB COXPAHEHUS MACChl BEILECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOPUH; * pa3IudaTh XUMUYECKUE U (PU3NUECKHUE
SIBJICHHSI; * Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

¢ OMnpCacIAThL COCTAaB BCHICCTB 110 UX (bOpMYJIaM;

* OIPEIEISITh BAIGHTHOCTh ATOMA AJIEMEHTA B COCTUHEHHUSIX;

* OIPEIENIATh TUIl XUMUYECKUX PeaKLni;

* Ha3bIBAaTh IPU3HAKHU M YCJIOBUS MPOTEKAHNUS XMMHUECKUX PEaKIIHii;

* BBIABIIATH MPHU3HAKU, CBUACTEIHCTBYIOIIME O MPOTEKAHUU XUMHUYECKOM
peakuuu TMpH BBINOJIHEHUMH XWMHUYECKOTO OIbITa; * COCTaBISATH (POPMYJIbI
OMHApPHBIX COECAMHEHU;

* COCTaBJIATh YPAaBHEHUS XUMHUECKUX PEAKIIN;

* coOnoaaTh NpaBuiia 6€30MacHO paboThl IPU MPOBEAECHUU OIBITOB;

* M10JIb30BATHCS JTAOOPATOPHBIM O0OPYIOBAHUEM U TIOCYI0M;

* BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIICCTB;

* BBIYMCIATH MAacCOBYIO JOJI0 XHMHUYECKOro »3JeMeHTa 1o (opmyie
COETMHEHMS;

* BBIYUCIIATH KOJUYECTBO, O0OBEM MIIM MacCy BEIECTBa MO KOJUYECTBY,
00BEMy, Macce peareHTOB WU MPOAYKTOB pPEaKIINU;

* XapaKTepru30BaTh (PU3NUECKHE U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB:

KHCJIOPOJIa M BOJIOPOJIA;



* MOJTy4aTh, COOUPATH KUCIOPO U BOAOPO;

* pacIiO3HaBaTh OIBITHBIM TYTEM Ta3000pa3HbIC BEIIECTBA: KHUCIOPOI,
BOJIOPO/;

* PacKphIBaTh CMBICI 3aKOHA ABOTaJIpo;

* pacKpbIBaTh CMBICJ MOHSITHH «TETUIOBOM A(D(PEKT peakium», «MOJSPHBIN
00bEeM»; * XapaKTepHu30BaTh PU3MUYECKUE U XUMHYECKHUE CBOMCTBA BO/IbI;

* PACKpBIBATh CMBICI TOHSATHUS «PACTBOP»;

* BBIYUCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B pACTBOPE;

* IPUTOTOBIAATH  PACTBOPBI C  ONPENCICHHOW  MacCOBOM  JTOJEHN
PacTBOPEHHOIO BEIIECTBA;

* Ha3bIBAaTh COCAMHEHMS U3YYEHHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

* PACKpBIBATh CMBICI TEOPHUH JICKTPOJIUTUUECKON AUCCOIUAIINN;

* COCTaBJISITh YPAaBHEHUA DJCKTPOJUTHYECKON JUCCOLMAIMA  KHUCIIOT,
1IeJIOYEeH, COJICH;

* OOBSCHSATH CYIIHOCTHb MpOIECCa DJICKTPOJUTHUUECKON IHUCCOLMAIUU U
peakIii HOHHOTO OOMEHa;

* COCTaBJIATh TIOJIHBIE W COKpAIllEHHbIE HWOHHBIE YPAaBHEHUS PEaKIUu
oOMeHa;

* OIPEJIETISATh BO3MOXKHOCTD ITPOTEKAHMS PeaKIMii HOHHOTO 0OMEHa;

* IPOBOJIUTH PEAKIIUU, TOJTBEPKIAIOIINE KaueCTBEHHBIM COCTAB Pa3IMYHBIX
BCIICCTB;

* ONPEIEATh OKUCIUTENh U BOCCTAHOBUTEIIb;

* COCTaBJISITh YpPaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi; °
Ha3bIBaTh (PAKTOPHI, BIMUSIONINE HA CKOPOCTh XUMHYECKON PEaKIINH;

* KJIacCU(PUIIMPOBATH XUMHUECKHE PEAKITUU 10 PA3TUYHBIM IPU3HAKAM;

*  XapaKTepu3OBaTh B3aUMOCBA3b MEXKAY COCTaBOM, CTPOEHUEM WU
CBOMCTBaAMH HEMETAJLJIOB;

* POBOJIUTH OMBITHI MO MOJYYCHHUIO, COOMPAHUIO U U3YUCHHUIO XUMHUUYECKUX

CBOMCTB F33006p33HI>IX BCHICCTB: YIJICKUCIIOTO I'a3da, aMMHaAKa,



* pacmo3HaBaTh OMBITHBIM ITyTEM Tra3000pa3HbIC BEIIECTBA: YTIACKHUCIIbIN ra3
1 aMMHaK;

*  XapakTepu30BaTh B3aUMOCBS3b MEXJIYy COCTaBOM, CTPOCHHUEM H
CBOMCTBaMH METAJLJIOB;

* OLICHUBATh BJIIMSHUE XMMHUYECKOTO 3arpsA3HEHUS OKPY’KAIOIIEH Cpeabl Ha
OpraHu3M 4YEJIOBEKa,;

* IPaMOTHO O00OpaIlaThCsl C BEUIECTBAMU B MOBCEHEBHOM KU3HU

* ompeAcnsiTb  BO3MOXXHOCTb  INPOTEKAHWS  PEaAKIUd  HEKOTOPBIX
MPEJICTABUTENIEN OPraHUYECKUX BEHIECTB C KUCJIOPOJAOM, BOJOPOJOM, METAIIIIAMH,

OCHOBAaHUsIMHU, I'aJIOTCHaAMU.

Conep:xxanne y4eOHOIrO nmpeamera
9 kJacc
(68 vacoB, 2 yaca B HEJICJIIO)

Crpykrypa Kypca CKIaAplBacTCd W3 IIECTH TIJaB. B 1epBor TIaBe
000011at0TCsl 3HAaHUA 3a 8 KIAacC, MPEACTABICHBI KIACCU(DPHUKAIUU XUMHUYECKUX
PEAKIMA U COCTUHEHUH.

Bo BTOpoil rmaBe u3ydaercsi aNEKTpoJMTHYECKas auccounuanus, TOJl u
CBOMCTBA KHCJIOT, OCHOBAHHUM U COJIEU KaK 3JICKTPOJIUTOB.

B Tpereeli TiaBe  garorcs OOIIME XapaKTEPUCTUKU TMPEACTaBUTENCH
HEMETAJUIOB U MX COCIWHEHUH, U3Y4YalOTCs UX XUMUYECKHE CBOWCTBA, CIOCOOBI

IMOJIYUCHUSA U IIPUMCHCHUC.

B derBeproii rTnmaBe maercs 0030p TPEACTaBUTENCH METAIJIOB M HX
COCIMHCHUM, W3Y4YalOTCSI HMX XUMUYECKHE CBOWCTBA, CIIOCOOBI TOJYYCHHUS U
MIPUMEHEHHUE.

B msToil rmaBe paccmaTpuBaeTCsl XMMHYECKUW COCTaB IJIAHETHI 3eMiid U
OXpaHa OKPYKaIOUIEH Cpelibl OT XUMUUYECKOTO 3arps3HCHUS.

[llectass T1iaBa mOCBAIIEHAa OOOOIICHUIO 3HAHUM MO XHUMHUHM 3a KypC

OCHOBHOM IIKOJIBI.



I'nasa |. IloBTOpeHue n 00001IeHNe CBeAeHUIT N0 Kypcy 8 kiaacca.
XuMHYecKue peakiuuu

bunapubie coenrHenus. OKCHIIBI COJIEO0pa3yIONIMe U HECOJIe00pa3yolIre.
['uapokcuasl: ocHOBaHUA, aM(pOTEepHBIEe, KUCIOTHL. CpeaHue, KUciable, OCHOBHBIC
COJIH.

OO6o0menrne cBeneHUH O XUMHUECKHX peakuusax. Kriaccudukanms
XUMUYECKUX pPEAKUUMHA MO0 PA3JIUYHBIM OCHOBAHUSIM: COCTAaBy M  YHCIY
pearupyromux 1 o0pa3yIoluXxcsi BEIECTB, TEIIoBoMY 3(h(eKTy, HampaBIICHHUIO,
U3MEHEHUIO CTENEHEW OKHCICHHUS DJIEMEHTOB, OOpa3yIoIIUX pearupyromime
BELIECTBa, (pa3e, NCIOJIb30BAHUIO KaTaIu3aTopa.

[IonsAiTHE O CKOPOCTHM XUMHYECKOM peakuuu. DakTophl, BIUAOIIKAE HA
CKOPOCTh XMMHMUYECKMX pEaKUUi: MpUpOJa PpPEArupyrolluX BEHIECTB, HUX
KOHLIEHTpauus,  TeMmIeparypa,  IUIOIaAb  CONPUKOCHOBEHHMS,  HAJIAYUE

katanuzaropa. Karamus.

JemoHcTpanuu

. O3HaKOMIJIEHHE C KOJUIEKIIUSIMH METAJIJIOB M HEMETAJIJIOB.

. O3HaKOMJICHHE C KOJUICKIIMSIMH OKCHJIOB, KMCJIOT M COJICH.

. 3aBUCHMOCTh CKOPOCTH XHMHUYECKON peakiuyd OT MPHUPOJbl Pearupyrommx
BEIIIECTB.

. 3aBUCUMOCTh  CKOPOCTH XMMHUYECKOW peakiuu OT KOHIEHTPALUU

pearupyrommx BeIecTB.
. 3aBUCUMOCTD CKOPOCTH XUMHYECKON peakiuu oT MJIOIIA N
CONPUKOCHOBEHUS PEArvpyIOIINX BEMIECTB («KUTISIIIUI CIOW» ).

. 3aBUCHUMOCTh  CKOPOCTHM  XUMHUYECKOM peakUuhd OT  TEMIIepaTyphl
pearupyronmx BEeIeCTB.

JlaGopaTopHbIie ONBbITHI

1. BaumoneiicTBue aMmMuaka u XjaopoBOJA0pOA.

2. Peakuus HEUTpaIU3aIUK.

3. HaGnronenue TeroBoro ¢ dexra peakiuym HenTpain3aiiu.



4. BzauMojielicTBUEe CepHOM KUCIOTHI ¢ okcuaoMm meau (11).
5. Paznosxenue nepokcuaa BOAOPO/Ia C IMOMOIIBIO KaTalasbl KapTodes
6. 3aBUCUMOCTb CKOPOCTH XHWMHYECKON pPEAKIMU OT MPUPOAbl PEarupyronmx
BEIIECTB Ha IPUMEPE B3aUMOACHCTBHSI paCTBOPOB THOCYJIb(haTaHATPUS U XJIOPHUAA
Oapus, THoCyJb(haTa HaTPUS U COJSTHON KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKUMU OT MPUPOAbl METAJUIOB MPU UX
B3aUMOJEHUCTBUU C COJITHOM KUCIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XHMHYECKOW PEaKUUU OT MPUPOJABl KHUCJIOT MpH
B3aMMOJICCTBUH UX C JKCIIC30M.
9. 3aBHCUMOCTH CKOPOCTH XUMMHUYECKOUW PEAKIIUH OT TEMIIEPATYPHI.
10. 3aBUCHUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHUEHTPALIUH.
11. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMU OT IUIOIIAAN CONMPUKOCHOBEHHMS
pearupyromux BeIecTB.
12. 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIUU OT KaTaJIN3aTopa.

I'nasa |l. Xumnuyeckue peakuum B pacTBOpPax JIeKTPOJIUTOB

[lonsitTue 00 DIEKTPONIUTUYECKOW JUCCOLMAIMH. DIEKTPOJUTHl U
HEDJIEKTPOJIUTE. MeEXaHW3M  JAUCCOLNMALNH  JJIEKTPOJIUTOB C  Pa3JIMYHBIM
xapaktepoM CBsi3h. CTeneHb >IEKTPOIUTHYECKOW nuccounanuu. CUIlbHBIE H
ci1a0ble DJIEKTPOITHUTHI.

OCHOBHBIE  TMOJIOKEHUS TEOPUU  DJIEKTPOIUTHYECKOW  THUCCOLHALMH.
Knaccudukanys WMOHOB M WX cBoicTBa. KHCIOTBI, OCHOBaHHS W COJM Kak
ANEKTPOIUTHL. VX KiaaccupuKkaius 1 1Mccouuanus.

OO0mue XMMUYECKUE CBOWCTBA KHUCIOT: U3MEHEHUE OKPACKH WHIUKATOPOB,
B3aHUMOJECHUCTBUE C METAJUIAMU, OKCUJIAMHU U THAPOKCHUJIAMU METAJUIOB U COJISIMH.
MouiekynsipHble U HOHHBIE (ITOJTHBIE U COKPAILIEHHbBIE) YPABHEHUS PEAKIIUA.

XUMHAYECKUM CMBICI COKpAIIEHHBIX YPAaBHEHHUU. YCJIOBHS MPOTEKAHUS
PEaKIHM MEXy JIEKTPOJIUTAMU JI0 KOHIA. Psii akTUBHOCTH METAJIOB.

OOmnme XMMHYECKHE CBOMCTBA IIEJIOYECH: B3aMMOJECHCTBHE C KHCJIOTAMHU,
OKCHUJAMU HEMETAIJIOB, coysiMu. OOIMe XMMUYECKUE CBOMCTBAa HEPACTBOPHUMBIX

OCHOBAHUU: B3aUMOJICUCTBUE C KUCIOTAMHU, PA3JI0KEHUE IIPU HAIPEBAHUMU.



OOmue XuMUYECKHEe CBOMCTBA CPEAHUX COJICH: B3aMMOJCIHCTBHE C
KUCJIOTaMH, IIEJI0YaMU, COJIIMU U METAJUIaMU. B3anMoaencTBre KUCIBIX COJIEH CO
HIET0YaMH.

['unponns, kak 0OMEHHOE B3aMMOJIEHCTBHE COJIE ¢ BOAOW. [ 'uaponus conu
CWJIBHOTO OCHOBaHMS U CJIa00M KUCIOTHI. ['UIposu3 coiiv ciiaboro OCHOBaHUS U
ciiibHOU KUCHOTHI. [Ikana pH.

CBoiicTBa KHUCIOT, OCHOBaHUMN, OKCHUJIOB U COJEH B CBETE TEOPUHU

3J'ICKTp0J'IPITPI‘I€CKOﬁ JUCConualiiy MW OKHCIHNTCIIBHO -BOCCTAHOBHTCJIBHBIX

peaKunil.

JleMoHCTpanun

. VcrnipITaHue BEIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOIHOCTD.

. 3aBUCUMOCTB JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTBI OT KOHIIEHTPALIMH.
. JIBrKEHNE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

. Omnpenenenue xapakrepa cpeibl B paCTBOPax COJIEH.

JlabopaTopHbIe ONbITHI

13. luccounanusi cnadbIX 3J€KTPOIUTOB HA IPUMEPE YKCYCHOW KHCIIOTHI.
14. I3meHeHne OKpacKu HHAUKATOPOB B KUCIIOTHOM CpEJIE.

15. Peakuust HeUTpanu3alny pacTBOPa METOUYH PA3TUUYHBIMU KUCITOTaAMHU.
16. Tlonmyuenue ruapokcumamenu (II) m ero B3aumonelcTBHE C Pa3TUMUYHBIMU
KHCJIOTaMH.

17. BzaumoielicTBre CUIIbHBIX KUCIOT ¢ okcuaoM meau(Il).

18-20. B3anmopeiicTBie KUCIOT ¢ METaIaMHu.

21. KauecTBeHHas peakiysi Ha KapOOHAT-UOH.

22. [lony4yeHue CTyqHS KDEMHUEBOW KUCIIOTHI.

23. KauecTBeHHas peakius Ha XJIOPU/I- WU CYJIb(aT-uOHbI

24. I3ameHeHune OKpacKu MHIWKATOPOB B IIEJIOYHOU Cpejie.

25. B3auMoeCTBHUE LIETOYEH C YTIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiiysi Ha KATAOH aMMOHUS.

27. llonyuenne ruapokcuaa mcau(Il) u ero pasnoxenue.

28. BzanmoeiicTBre kKapOOHATOB C KUCITOTaMHU.



29. llonyuenue ruapokcuaa xeneza(Ill).

30. BzaumoneticTBue xene3a ¢ pactBopoM cynbdaTa meau(ll)

IIpakTHyeckune padoThl

l.Pemienne  3KCIEpUMEHTANBHBIX 3aJad MO TeMe  «DIJIEKTPOIUTHYECKAs

IUCCOLIHALIHY.

I'masa I11. HemeTaJJIBI M X COeTMHEHUS

CrpoeHrne aTOMOB HEMETAUIOB W WX MoJoxeHue B llepumonnueckoit
cucreme. Psin sanextpoorpuiiatenibHOCTH. KpucTtamiueckue peméTki HeMeTalJIoB
— TpPOCTBIX BemecTB. AuioTponuss U €€ NpudrHbl. PU3MYECKHE CBOMCTBA
HeMeTasuioB. O0IIMe XUMUYECKUE CBOWCTBA HEMETAIIJIOB:

OKHUCJIUTEJIbHBIE U BOCCTAHOBUTEIBHBIC.

["anorensl, cTpoeHUE MX aTOMOB M MOJEKyd. PU3HMYECKHE U XUMUYECKHUE
CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB TaJOT€HOB B
3aBUCUMOCTH OT HuX TmojoxeHuss B Ilepuonmueckoit cucreme. HaxoxaeHue
raJIOr€HOB B MPUPOJE U UX MOJyYeHUE. 3HAUCHUE U IPUMEHEHHE raJIOT€HOB.

['anoreHoBOOPOBLI U COOTBETCTBYIOIIME WM KHUCJIOTHI: TJIaBUKOBAs,
coJisiHas, OpOMOBOJOPOJHAs, HOJOBOMOpoaHas. [amorenuanl. KadecTBeHHBIE
peaKkiMu Ha TaJlOreHUJ-UOoHbl. [IpUMeHeHue COEeIMHEHUN TaJOr€HOB U HX
OMoJIOru4YecKast poJb.

O6mras xapakrepucTtuka 3yeMeHToB VIA-rpynmel. Cepa B mpupone u eé
NoJIy4eHHe. AJUIOTPOINHbIE MOIU(UKAIMU CEepbl U MX CBOMCTBA. XHUMHUYECKUE
CBOMCTBA CEPBI U €€ NPUMEHEHNE.

CepoBOIOPOJI: CTPOCHUE MOJICKYJIbI, (PU3HMUECKUE U XUMUYECKHE CB WCTBA,
nonyueHue u 3HadyeHue. CepoBogopoaHas kuciaota. Cynbhuabl U UX 3HAUYCHUE.
JlromurODOPHI.

Oxcun cepwl (1V), cepaucras kuciorta, cynbputhl. KauecTBeHHas peakius
Ha CyJIb()UT-UOH.

Oxcun cepst (VI), cepnas «kwucnorta, cynbdatel. Kpucramioruapatsl.

KauecTBeHHas peakius Ha CyJb(aT-uoH.



CepHast kucnoTa - CHIBHBIA 37eKTponuT. CBOMCTBA pa30aBiIeHHON CepHOM
KHCJIOTBI, KAK TUIIUYHOW KHUCJIOTHI: B3AUMOJEHCTBHE C METAJUIAMH, OCHOBHBIMU U
aM(pOTEpHBIMU OKCHUJAMHU, OCHOBAaHUAMH U aM(OTEPHBIMU THIPOKCUIAMH,
consimu. KadecTBeHHast peakiius Ha Cyab(}aT-uoH.

OO6mias xapakTepucTuka 31eMeHTOB VA-rpynibl. A30T, CTPOCHHUE aToMa U
MOJEKyIbl. DU3NYECKHE U XUMUYECKHE CBOMCTBA U NMPUMEHEHHE a30Ta. A30T B
IPUPOJIC U €r0 OMOJIOTUYECKAs POJIb.

AMMMaAK, CTpOEHUE MOJIEKYJbl U (U3MUECKHE CBOWMCTBA. AMMHAYHas BOJA,,
HAIIATBIPHBIM CIIUPT, TUAPAT aMMHaka. JIOHOPHO-aKUENTOPHBIM MEXAHU3M
oOpa3oBaHus KaTuOHa aMMOHHUs. BoccTaHoBuTenbHbIE cBOMCTBAa amMuaka. Comu
aMMOHHS U UX puMeHeHne. KauecTBeHHas peakiysi Ha KAaTHOH aMMOHMUSL.

Oxcuapl azora: HecoiaeoOpa3yrolue W KUCIOTHbIE. A30THUCTas KUCIIOTa U
HUTPUTHI. A30THAsI KACIIOTA, €€ TOJIyYeHUe U cBoiicTBa. HUTpartsl.

®ocdop, crpoenue atoma u amiorponus. Pochunel. Dochun. Oxcua
dbochopa(V) u oprodochopnas kucinora. Pocharsl. DochopHbie yI0OpEHUSI.
NHcekTuuuapl.

OO6mias xapakrepucTuka 3J1eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOCHHS
aTOMOB, NPOCTBIX BEUIECTB M COEAMHEHUN B 3aBUCHMOCTH OT IOJIOKEHHUS
aneMeHToB B [lepuonuueckoit cucteme. Yriepoa. AIOTpOIHbIE MOAUGDUKAIIIN:
anma3s, rpa¢put. AMOp(HBINA yriaepoa U ero copra: caxka, akTUBUPOBAHHBIN yIoJib.
AncopOuusa. XumMudeckrue CBOMCTBa yriepona. KokcoXxumMuieckoe mpou3BOACTBO
u ero npoaykuus. KapOumsi.

Oxkcupn yrnepona(ll): crpoeHne MOJEKyIbl, MOJYYEHHUE W €ro CBOWCTBA.
Oxkcup yriepona(1V): ctpoeHne MONEKyIIbl, MOJYYEHUE U €r0 CBOMCTBA. YTOJIbHAS
kucyioTa. Coau yrojabHOM KUCIIOTHI: KapOOHATHI U THIPOKapOOHaThl. TexHuueckas
Y TIMIIEBas CoMa.

Heoprannueckue n opraHndeckre BEIIECTBA. Y TVIEBOAOPOAbI. XUMHUUYECKOE
CTPOCHHUE OPTraHWYECKUX BELIECTB, KaK MOPSANOK COCOUHEHHS] aTOMOB B MOJIEKYJIE

I10 BAJICHTHOCTH.



Meran, 3TaH, Kak MpelelbHbIe YIIEBOAOPOJAbl. DTUJIEH U AllETHIICH, KaK
HEIpeaeybHble  (HEHACBIIEHHBIE) YIVIEBOJIOPOAbl. ['OpeHue yriaeBogopoaoB.
KauecTBeHHbBIE pEAKIIMU HA HENIPEIEIbHBIE COETUHEHNUS.

OTWIOBBIA COUPT, €ro TNOJyYEHUE, MNPUMEHEHUE U (PU3HOJIOTHYECKOE
neiicteue. TpéxatomHbld cnupT TimIepuH. KauecTBeHHass peakuus Ha
MHOTOAaTOMHBIE CIIUPTHI. YKCYCHAs - IPEACTABUTEND Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenume ero aroma u cBoWcTBAa. KpemHuil B HpUpOIE.
Cunuuunst u cunad. Oxeun kpemuusi(1V). KpemuueBast kucinoTa v €€ Coiu.

IIpomsBoncTBo  crexkna W neMeHra.  [Ipogykuust — CHIIMKaTHOU
MPOMBIILJICHHOCTH:  ONTHYECKOE BOJOKHO, Kepamuka, (apdop, dasHc.
OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupoge. OpakimoHHasi MeperoHka »*HUJIKOro BO3AyXa Kak
Croco0 MoydeHus KUCiIopoja, a3ora, aprona. llomyuenue docdopa, kpemHus,
XJIOpa, 10/1a. DNEKTPOJIN3 PACTBOPOB.

[TonyueHune cepHOM KHUCIOTHI: CBIPbE, XMMHU3M, TEXHOJOTHYECKash cXema,
METOJI KHUIIAIIETO CJIOSl, MPUHIUIBI TEIIO0OOMEHa, MPOTUBOTOKA W LUPKYIISAIUU.

OneyM. [Ipon3BoaCTBO aMMuaKa: CbIpbE, XMMU3M, TEXHOJIOTUYECKAs CXeMa.

JlemoHcTpanuu

. Koiutekuus HemeTasnos.

. Mopenu KpucTaIn4ecKuX pereéToK HeMETaNIOB: aTOMHBIC U
MOJIEKYJISIPHBIE.

. O30HATOp U MPUHIIUIIBI €T0 PA0OTHI

. ['opeHne HeMeTaIOB - MPOCTBIX BEHIECTB: cepbl, (ocdopa, TpeBECHOTO
YTJIA.

. OO0pa31ipl TAJIOTEHOB - TPOCTHIX BEIIECTR.

. B3auMopencTBre raJloreHOB ¢ METAJJIAMM.

. BriTecHenue xjiopa OpoMOM MJIH MOJIa U3 PACTBOPOB UX COJICH
. Kosnekiust mpupoIHbIX COeAMHEHUN XJI0pa.

. B3auMmopencTBre cepsl ¢ METAJIAMM.

. I'openue cepbl B KUCIIOpOAE



Konnekuust cynbpuanbix pya.

KauecTBeHHas peakuus Ha CyIbPUA-UOH

OOeclBeunBaHNE OKPALIEHHBIX TKAHEW U I[BETOB CEPHUCTHIM T'a30M.
B3anmonencTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEABIO.

O6YI‘J'II/IBaHI/Ie OpraHU4YCCKUX  BCIICCTB KOHH@HTpHpOBaHHOﬁ

KHUCJIIOTOU

Huarpamma «CocTaB BO3IyXa».

BuneodparmenTsl u ciaitapl «IItnubu 6azapsi».

[Tonyuenue, cobupanuie U pacio3HaBaHHE aMMHaKa.

Paznoxenue Ouxpomar aMMOHHS.

B3auMopnencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
['openne yé€pHoro nmopoxa.

Pa3znoxxeHue HUTpaTa Kajivs U TOPEHUE JPEBECHOTO YroJIbKa B HEM
OO0pa31el MPUPOIHBIX coeAMHEHUH docdopa.

['openue pocdopana Bo31yxe U B KUCIOPOJIE.

[Tonyuyenue 6emoro ¢ocdopa U UCIIBITAHUE €TO CBOMCTB
Komnexuus «O0pa3iibl MPUPOIHBIX COETMHEHHUH YTIIIepoaa

[Toptpet H. n. 3enunckoro. [lornomneHne akTHUBUPOBAHHBIM YIJIEM

PaCTBOPEHHBIX BEIIECTB WIIM T'a30B.

Y cTpoicTBO MPOTUBOra3a.

MOI[eJ'II/I MOJICKYJ MCTaHa, 3TaHa, STUJICHA U allCTUJICHA.

CEpHOM

B3aumopaeiicTBue 3THiIeHa ¢ OpOMHOI BOJIOM M pacTBOPOM IEpMaHraHaTa

KaJius.

OO11ue XUMHUYECKUE CBOWCTBA KUCIOT HA MPUMEpE YKCYCHON KHUCIIOTHI.

KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.

Komnexmus «O0pa3iipl MPUPOTHBIX COSTUHEHUN KPEMHHUS.
Konneknus crekiia, KepaMUKH, IEMEHTA U U3JCIIUN U3 HUX.
Kosutekuust npoAyKIMU CUITMKATHOW HPOMBIIIICHHOCTH.
BuneodparmenTst u cnaitapl «I[pon3BoICTBO CTEKIIA U IIEMEHTAY .

Komnexuus «lIpupoaHsie coeTMHEHUST HEMETAIUIOBY .



. BuneodparmenTsl u cnaiiapl « @pakiiOHHAs IEPETOHKA )KUIKOTO BO3IyXa»
. Buneodparmentst u cnaiinel  «[lomydeHue Bomopoma, Kuciaopoma u

raJJIOr¢HOB 3JICKTPOJINTUYCCKUM CITOCOOOMY.

. Mognenu annapaTtoB U1 IPOU3BOACTBA CEPHOU KUCIOTHI.

. Mopneinp KUISIIEro CIiosl.

. Mopneinp KOJOHHBI CHHTE3a aMMHAKA.

. Buneodparments! u cnaiiasl «I[Ipor3BoICTBO CEpHOM KHCIOTHI.
. Buneodparments! u cnaiiasl «I[Ipon3BocTBO aMMHuaKay.

. Komnexkuus «CpIpb€ U1 TOIyYEHUS CEPHON KUCIOTBDY.

JlabopaTopHbIe ONBITHI

3 1. Pacnio3HaBaHue raJIor€HU/I-UOHOB.

32. KauecTBEHHbIE peaKuU Ha CYJIb(aT-HuOHBI.

33. KauecTBeHHas peakuysi Ha KATHOH aMMOHMUSL.

34. XMHYECKHUE CBOMCTBA a30THOM KUCIIOTHI, KAK 3JIEKTPOJIUTA.
35. KauecTBeHHbIe peakinu Ha hocdaT-moH.

36. [Tomydenuie u cBOWCTBA YTOJIBHOM KUCIOTHI.

37. KauecTBeHHas peakiiusi Ha KapOOHaAT-UOH.

38. [IponyckaHue YriIeKHCIOro ra3a 4epe3 pacTBOp CHIIMKATa HaTpHs.
IIpakTnueckue padboThl

2. I3y4yeHue CBOWCTB COJISTHOM KHACIIOTHI.

3. 3ydyeHue CBOMCTB CEPHOM KHUCIIOTHI.

4. ITonyyeHne aMmmuaka U U3y4eHUE €r0 CBOMCTB.

5. [lonyyenue yriekucnoro rasa. KauectBeHHasi peakuus Ha KapOOHAT-HUOHBI.

I'masa V. MeTtajliibl M X COeTHHEHUS
[Tosnoxxenne MetamnoB B [lepuoandeckon cucteMe XUMMHYECKUX DJIEMEHTOB
n. 1. MenneneeBa, CTpOCHHUE UX aTOMOB M KPUCTAJIOB. MeTajuimyeckas CBs3b U
METaJUIMYECKass KpUCTALINYECKAs peleTka. Pu3nyeckue CBOMCTBA METAIIOB:
AIEKTPO- W TEIIONMPOBOJHOCTh, OTPAXKAIOIIas CIOCOOHOCTh, IIJIACTUYHOCTD.

CnuiaBbl YEPHBIE U IIBETHBIE.



Meramibl Kak BOCCTAHOBHUTENIU. DJIEKTPOXMMHUYECKHU P HANpPsHKEHU.
B3anmonencTBue METauIOB C HEMETAUIAMH, OKCHIAMH, KHUCJIOTAMH, COJISIMU.
AJIIOMHUHOTEPMHUS.

CrtpoeHue aTOMOB M MPOCTHIX BEIIECTB LIEJIOYHBIX METAILIOB. 3ABUCUMOCTh
bU3MYEeCKUX U XUMUYECKUX CBOMCTB HICJIOYHBIX METAJUIOB OT 3apsioB siIep UX
aToMOB. OKCUIBI Y THUAPOKCH/BI IIEJTOYHBIX METAIJIOB, UX MOJYYEHUE, CBOMCTBA,
MpUMEHECHUE. BaxkHeWIe CoJIM IMIEJIOYHBIX META/UIOB, UX 3HAYEHUE B JKUBOU U
HEKWBOW MPUPOJE U B KU3HU YEIIOBEKA.

CrpoeHne aTOMOB M IPOCTBIX BEMIECTB IIEJIOYHO3EMEIBHBIX METAJIJIOB.
3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEJIOUYHO3EMETBHBIX METAIIIO B
OT 3apsAloB saep uX aToMoB. OKCUABI M THAPOKCUABI IIEIOYHO3EMEIIbHBIX
METAJIJIOB, UX IMOJYy4YEHHUE, CBOMCTBA U NPUMEHEHNE. BaxkHeNme con meEIo4Ho-
3€MEJIbHBIX METAJIJIOB, UX 3HAYEHUE B MPUPOJIC U KU3HU venoBeka. KapOoHaTsl u
TUIPOKAPOOHATHI KaIbITHS.

XéctkocTh BOABI: BpeMeHHas U TocTOsgHHas. CHocoObl yCTpaHEHHUs
BpeMeHHOM KECTKOCTH. CrocoObl yCTpaHEeHHsI TTOCTOSIHHON KECTKOCTU. VIOHUTHI.
CoenvHEeHHsT QIIOMUHUS B TMPHUPOJIE. XHUMHUYECKHE CBOWMCTBA AIFOMHHUA.
Oco0OEHHOCTH OKCHJA M TUJIPOKCUIA ATIOMUHHUSA KaK aM(pOTEPHBIX COCAMHEHUM.
Baxxnetinme conu amroMuHuS (XJI0pHa, cyabdar).

OcobenHoctu cTpoeHust aroma enesa. JKeme3o B mpupoae. Baxueiine
pynel xeneza. Oxkcuabl U ruapokcuanl sxeneza(ll) u sxenesa(Ill). Comu xeneza(Il)
u xkenesa(lll). OOGHapyxkeHUe HMOHOB KaTHOHOB >Kelie3a B PacTBOpE. 3HAUEHUE
COeINMHEHNH Kelie3a.

Koppo3ust xumuyeckass U SJIEKTPOXMMHUYECKas. 3alllTa METaIOB OT
Koppo3uu. MeTamibl B NpUpOAE: B CBOOOJAHOM BHUJE M B BUJE COCIUHEHUH.
[Tonstue o Meraurypruu. UépHas u uBeTHas Metamuryprud. [lupomeramnyprus,
THAPOMETAILTYprusi, 3yekTpoMetamutyprus. [Jlomenusnii mpormecc. Ilepepabotka
YyryHa B CTJIb. DJIEKTPOJIN3 PACIIJIABOB.

JlemoHcTpanuu

. B3aumopencTBre HaTpus, JIUTUA U KaJIbLUSA C BOJOM.



['openune HaTpus, MarHus M ’keje3a B KUCIOPOJE.

Bcenplmka TEpMUTHON CMECH.

B3auMopelicTBUE cCMeCH TTOPOIIKOB CEPbI U JKEJIe3a, [IMHKA U CEPHI.
BzaumojeiicTBre allfOMMHUS ¢ KMCJIOTaMH, II€JI04YaMHi U BOJOM.
B3aumopelicTBrE Kene3a U MeIy C XJIOPOM.

BzaumopenicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM U a30THOU

KHUCJIOTOM (pa30aBIEeHHOW U KOHIIEHTPUPOBAHHOM ).

Okpacka IjIaMeHu COCIMHEHUSIMU IEJIOYHBIX METAJIJIOB.
Oxkpacka MmjIaMeHH COCIMHEHUSIMHU 1IEI0YHO3EMENIbHBIX METAJLIIOB.
I"'amenue n3BecTH BOIOM.

HonyquHe KECTKOU BO/JbI BSaHMOHCﬁCTBHeM YIJICKHCIIOTO C U3BECTKOBOM

BOJIOH.

YcrpaHeHue BpeMEHHOM KECTKOCTU KUIISTYCHUEM U JI00aBKOW COJIBI.
YcerpaHneHue NoCTOSHHOM KECTKOCTH T0OABKOW COJIBI.

WM oHUTBI ¥ TPUHIUI UX JEHUCTBUS (BUAEO(DPATrMEHT).

Kosnekuust npupoIHbIX COETUHEHUHN aTlOMUHUS.

BuneodparmenTs! u ciaitapl «OKCU aTFOMUHUS U €r0 MOJIU(DUKALIIN.

[Tonyyenue ampoOTEpHOTO THUAPOKCHIIA ATIOMUHHUS M HCCIEJOBAHUE €ro

CBOICTB.

Komneknng « XuMHUECKHUE UCTOYHUKHA TOKAY.

PGSyanaTbI JJINTCIIBHOI'O 3KCIICPUMCHTA 110 U3YYCHHUIO KOPPO3HUHN CTAJIbHBIX

U3JIeTTUI B 3aBUCUMOCTH OT YCJIOBUM IIPOLIECCOB.

Boccranosnenue meau u3 okcugamenu(Il) Bogopoaom.
BuneodparmenTst u cnaiinbl «I[I[pon3BoaCTBO UyTyHA U CTAJIH.
BuneodparmenTs! u cnaitabl «30enust U3 4yryHa U CTaim.

BuneodparmenTst u cnaitapl «II[pou3BoCTBO aTFOMUHUS.

JlaGopaTopHbIie ONBITHI

39. B3aumonelictBre xene3a ¢ pactBopoM cyibdara menu(Il).

40. ITonmyueHue M3BECTKOBOM BOBI U OIBITHI C HEM.

41. Tonyuenue ruapokcuaon xxene3a( I1) u (I11).



42.KayecTBEHHbIE pEaKMU HA KATHOHBI JKeJie3a.
IIpakTH4yeckue padoTbl
6. [TomyueHue )xecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

7. PemieHne skCepuMEHTANIBHBIX 3a/1a4 10 TeMe «MeTaiib.

I'nmaBa V. XuMus u okpy:kamouias cpeaa

Crpoenue 3emiu: sapO, MaHTHUSA, 3€MHAs KOpa, UX XWMHUYECKHH COCTaB.
Jlutocdepa u e€ xumuyeckuid cocrtaB. Munepainsl. Pyabl. OcanodHble MOPOJIBI.
[Tone3npie nckonaemple. XUMUYECKUI COCTaB THApPOCchepbl. XUMUYEC KU COCTaB
aTMoc(ephl.

VcTOYHUKYM XMMHUYECKOTO 3arpsi3HEHUsI OKpyXarouleil cpenpl. I'mobanbHbIe
HKOJIOTUYECKUE TPOOJIEMbl YEJIOBEUECTBA: MAPHUKOBBIA 3((PEKT, KHUCIOTHBIE
JOKIH, 030HOBBIE JBIPbl. MEXIyHapOJHOE COTPYIHUYECTBO B OOJACTH OXpaHBI
OKPYXKaIOILIEH Cpeibl OT XUMUYECKOTO 3arpsI3HEHUS. «3€JIEHAs XUMUS».
JleMoHCTpanumn
. Buneodparments! u cnaiipl «Ctpoenue 3eMiu U €€ XUMUYECKUN COCTaBy.

KOJ'IJ'IGKLII/IH MHHCPAJIIOB U TOPHBIX ITOPOI.

. Konnekuus «Pybl MeTaIuioBy.
. Buneodparmentsl u cnaiinpl  «['7oOanbHbIE SKOJOTHYECKHUE MPOOIIEMbI
YEJI0BEUCCTBAY.

JlaGopaTopHblie ONbITHI

43. N3y4yenue rpaHura.

I'nasa VI. O600menne 3HaHNH 0 XUMHM 32 KyPC OCHOBHOM IIKOJIBI.
IHoaroroBka k OCHOBHOMY rocyIapcTBeHHOMY dKk3aMeny (OI))
CrpoeHue aToMa B COOTBETCTBUU C IMOJOKEHUEM XMMUUYECKOTO 3JIEMEHTA B
ITepponuueckoit cucreme. CTpoeHHE BeIIECTBA: XMMHUYECKass CBSI3b W
KPUCTAUINYECKUE PEMIETKU. 3aBUCUMOCTh CBOWMCTB OOpa30BaHHBIX 3JIEMEHTaMU

IIPOCTBHIX BCHICCTB (MeTaJ'IJ'IOB, HEMCTAJIIIOB, 6HaFOpOI[HBIX ra303) OT IIOJIOXKCHHA



aneMeHTOB B Ilepuomnueckoin cucreme. THUMOJOrMS HEOPTAHUYECKUX BELIECTB,
JIEJICHUE WX Ha KJiacchl U rpynnel. [IpencraBurenu.

[Ipu3zHaku W yCIOBHS TPOTEKAaHUS XHUMHUYECKUX peakiui. Tumnomorus
XUMHUUYECKUX PEaKIUi MO Pa3IMuyHbIM OCHOBaHUAM. Peakinu MOHHOTO OOMEHa.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

XUMHUYECKUE CBOWMCTBA MPOCTBHIX BEHIECTB. XapaKTEPHbIC XHWMHUYECKHUE
CBOMCTBA COJICOOPA3YIOIMIMX OKCHUIOB, THAPOKCHUIOB (OCHOBAaHWUW, KHCIOT W

aM(OTEepHBIX TUJIPOKCHUJIOB), COJICH.



TeMaTquCKOCHHaHHpOBaHHeIH)XHMHH

9 kiaacce

Ne
ypoka

Tema ypoka

KoJua-Bo

qacoB

I'nasa |. IloBTOpeHue n 00001IeHNe CBeAeHUIT 10 Kypcy 8 kiacca.

Xumnuyeckue peakuuu (5 4acoB)

1 Knaccudukanus  HEOpraHMYeCKMX  BEHIECTB U HUX 1
HOMEHKJIATypa
2-3 Knaccudukanys XuMU4ecKUxX peakiui mo pa3inyHbIM 2
OCHOBAHHSIM
4-5 [loHATHE O CKOPOCTH XUMHUYECKOMN peakumu. Karanus 2
I'nasa |l. XumMnueckue peakuum B pacTBOPax 3J1eKTPOJIUTOB
(10 gacoB)
6 DIIEKTPOIUTAYECKAS TUCCOLAAIUS 1
7 OCHOBHBIE MOJIOKEHUS TEOPUH DIEKTPOIUTUYECKON 1
JUCCOIUAITTU
8-9 XVMMHYECKHE CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB 2
10 XHUMUYECKHE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOIUTOB 1
11 XUMHUYECKHUE CBOMCTBA COJICH KaK AJIEKTPOJIUTOB 1
12 [TonsTHe 0 ruapOU3E CoJie 1
13 Ilpakmuueckas paboma 1. Pewenue sxcnepumeHmanbHbix 1
3a0ay no meme « NEKMPOIUMUYECKASL OUCCOYUAYUSLY
14 O0600111eHNE ¥ cCUCTEMAaTH3alKsl 3HAHUU TI0 TeMe 1
«XUMHUYECKHE PEAKIIUU B PACTBOPAX AIICKTPOIUTOBY
15 KontponbHas pabota 1 mo Teme « XMMUYECKHE PEaKIIUU B 1
pacTBOpax AIEKTPOIUTOB
I'nasa Ill. HemeTajibl n ux coequHeHusi (27 4acos)
16 OO6mrast xapaKTepUCTUKA HEMETAJIJIOB 1
17 O6mas xapakrepuctuka 3nemMeHToB VIIA-rpymnmbr — 1




raJorc¢HoB

18 CoenuHeHus TAIOTCHOB 1
19 [TpakTuyeckas padora 2. MzydueHre cBOMCTB CONSHOM 1
KHACTIOTHI
20 Ob6mas xapakrepuctuka VIA-rpynmsl — xanpkoreHoB. Cepa 1
21 CepoBo10po1 U CyJIbGHUIbI 1
22 Kucnopoansie coeTMHEHUS CEePhI 1
23 Ilpakmuuecxas paboma 3. U3yuenue c601cme cepHOll 1
KUCTIOMbl
24 OO611ast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB V A- 1
Ipynmnsl. A30T
25 Ammuak. Conu aMMOHUS 1
26 Ipaxmuueckas paboma 4. [lonyuenue ammuarka u uzyyenue 1
€20 ceouUcms
27-28 | KucnopoHeie coeTuHEHUS a30Ta 2
29 docdop u ero coeTUHEHUS 1
30 Obmas xapakrepuctuka [VA-rpynmsl. Yriepon 1
31 Kucnopoansie coequaenus yriepoaa 1
32 Ilpakmuuecxas paboma 5. [lonyyenue yenexucnozo eaza u 1
U3yyeHue e2o C8oUcmas
33-34 | YrieBomopo sl 2
35-36 | Kucnopoacoaepxaniue opraHuuIecKue COSTMHCHUS 2
37 KpeMHuuii u ero coequHeHust 1
38 CunukaTtHasi IPOMBIILIEHHOCTh 1
39 [Tomy4yenue HEMETAITOB 1
40 [Tomy4yeHne BaXHEUIINX XUMUYECKUX COCAUHEHUN 1
HEMETaJIOB
41 O06006menue o TeMe «HemeTanibl 1 uX COeTMHECHHSI 1
42 KontponbHas padota 2 o Teme «HemeTtamisl u ux 1




COCTMHEHUS»
I'naBa V. MeTtaniabl u ux coequnenus (17 yacos)
43 OO611ast XxapakTepuCTUKA METAJIIIOB 1
44 XYUMHUYECKHE CBOMCTBA METAIIIOB 1
45-46 | OOmas xapakTepuCcTUKa 31eMEeHTOB [A-rpynmbl 2
47-48 | Obmas xapakrepucTuka 3jaeMeHToB [[A-rpynms 2
49 KécTkocTh BOJIBI M €€ CrIOCOOBI yCTpaHEHUS 1
50 lIpakmuueckas paboma 6. ’Kécmkocmuv 60061 u cnocoovl eé 1
ycmpaueHus
51 AJITOMUHHH U €0 COeTUHEHUS 1
52-53 | JKeneso u ero coenuHEHUS 2
o4 lIpakmuueckas paboma 7. PeuieHue s3xcnepumenmanbHbix 1
3a0a4 no meme « Memannoly
55 Koppo3sus meTtamioB 1 criocoObl €€ 3aiuThl 1
56-57 | Metamnsl B mpupoze. [lorstae o metamtypruu 2
58 O06001eHue 3Hanuii 1Mo Teme «MeTamibby 1
59 KontponbsHas pabota 3 o Teme «MeTabhy 1
I'naBa V. Xumus u okpyxamwiunas cpeaa (2 yaca)
60 XVWMHUYECKHUH COCTaB MJIAHETHI 3eMJIS 1
61 OxpaHa oKkpy>Xaroliei cpesibl OT XMMUUYECKOT0 3arps3HECHUS 1

I'masa V1. O6001ienne 3HaHM# 10 XUMHHM 32 KYPC OCHOBHOM IIKOJIBI.

IHoaroroska k OcHOBHOMY rocyaapcreeHHoMy 3k3ameny (OI'J) (7 wacoB)

62 BemecTtna 1

63 XVUMHUYECKHE peaKINU 1

64-65 | OCHOBBI HEOPTraHUYECKON XUMHUHU 2

66 [ToBTOopenue u 0606menue. [loaroroBka kK KOHTPOIHHOM 1
pabote

67 Kontpomnwsnas padota 4 1

68 AHanu3 KOHTPOJIBHON PabOTHI 1
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