Paccmotpeno
Ha 3acelaHuu Kadeapsl

TIpoTokon Ne

« » 20 .

3aBenytommii kKadenpoit

Jlatemosa I'. @.

CornacoBaHo YTBepxkaaro

3aMecTUTENh TUPEKTOpa Hupexrop MAOY

____ CwmexoB M.b. «'mmuazus Nely r.Crepnuramax
P.P. Taxues

« » 20 1. « » 20 T

Pabouast yueOHass mporpamMmma
10 XUMHH

OcCHOBHAA IIKO0JIA

CocraBurens: Jlateimosa . @.

YUUTCIIb

Crepnuramak

2021



MecTo npeamMera B y4eOHOM IJIaHe

B 6a3ucHom yueOHOM 11aHe 0011eo0pa3zoBaTeNIbHbIX OpraHU3aliil U3yuYeHUEe XUMUU
poBOAMTCA U3 pacuéra 2 yac B Hezelnto (70 yacoB 3a roj; 00yueHusi), B COOTBETCTBUU C
KOTOPBIM U pa3paboTaHa gaHHas pabodast mporpaMmMa 1o XuMuH.

B Tteuenme yqe6H0ro roJaa BO3MOXHA KOPPEKTUPOBKA paCIpEACICHUA YaCOB I10 TEMaM C YUETOM
X0J1a YCBOCHHA yqe6Horo Mare€purajia ydalquMucCs Uik B CBA3U C JPYTUMU 00BEKTUBHBIMH
IMpUuIruHaMHU.

|. Ilnanupyemble pe3yibTaThl 0CBOEHHUSI Y4eOHOI0 NIpeMeTa, Kypca.
B pe3ynbrarte u3yueHuss XuMuu B 8 u 9 kiiacce y4eHHUK JOKEH
3HaAmMb / NOHUMAMb.

* XUMHYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKHUX JIEMEHTOB, (POPMYIIBI XUMHUECKUX BEIIECTB U
YPaBHEHUSI XUMUYECKUX PEAKLUH;

* BKHEHIINE XUMUYECKHUE MIOHATHS: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC
aTOMHas U MOJICKYJISIpHAs! MAacChl, MOH, XUMHUECKasi CBsI3b, BELIECTBO, KiIaCCU()HUKAIINS BEIIECTB,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00beM, XUMHUYECKas peaKIys, KilacCu(hUKaLus peaKiuii,
AJIEKTPOJIUT U HEAIEKTPOIIUT, JIEKTPOIUTHYECKAs JUCCOLUALINS, OKUCIIUTEIb U
BOCCTAHOBUTEb, OKUCJIICHUE U BOCCTAHOBIICHUE;

* OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHSI MACChl BEILIECTB, TOCTOSTHCTBA COCTAaBA,
MEPUOJNYECKU I 3aKOH;

yMETh
* Ha3bIBaTh.: XUMUYECKHE IIIEMEHTBI, COEMHEHUS U3YUEHHBIX KIIACCOB;

* 00BACHATDH: (PU3NYECKHI CMBICII AaTOMHOTO (TIOPSIKOBOI0) HOMEpAa XUMHUECKOTO HJIEMEHTA,
HOMEPOB I'PYIIIBI U IEPUOAA, K KOTOPBIM 3JIEMEHT NIPUHAIJIEKUT B IEPUOJUYECKON CHCTEME
J.1. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB B IIPEJEIaxX MajblxX
NEPUOOB U TJIABHBIX NOJATPYII; CYIIHOCTh pEaKIINi HOHHOTO OOMEHa;

* XapaKTepU30BaTh: XUMUUYECKUE IIEMEHTHI (0T BOAOPO/A 10 KAIbIIHs) HA OCHOBE HX
MOJIOXKEHUs B iepuoanueckoii cucreme [[.1.MenzaeneeBa u 0cCoOOEHHOCTEM CTPOCHHS UX aTOMOB;
CBSI3b M@Ky COCTaBOM, CTPOSHHUEM U CBOMCTBAMH BEIIECTB; XUMUUIECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

* OIPENIENSATh: COCTaB BEIIECTB M0 UX (GopMyJiaM, IPUHAJIEKHOCTh BEIIECTB K OMPEIeICHHOMY
KJIaCCy COCTMHEHUM, TUTTBI XUMHYECKUX PEaKIINil, BAICHTHOCTb U CTEIIEHb OKUCIICHUS JIEMEHTA



B COCTMHEHUSX, TUIT XUMUYICCKOU CBSI3U B COCAMHECHUSX, BO3MOYKHOCTD MTPOTEKAHUS PEAKITUI
HOHHOr0 OOMEHa;

* COCTaBJIATH: (POPMYJIbI HEOPraHUUYECKUX COEAMHEHUN U3YUEHHBIX KJIACCOB; CXEMbI CTPOCHUS
aToMoB nepBbIx 20 3yeMeHTOoB nepuoandeckoil cucremsl [.11.MenneneeBa; ypaBHeHHs
XUMHYECKHUX PEAKIUK;

* oOpamiarbcs ¢ XMMHUYECKOM MOoCy 101l 1 1a00paTOpHBIM 000PYI0BaHHEM;

* pacrmo3HaBaTh OMBITHBIM ITyTEM: KUCIOPO, BOJOPO/I, YIJIEKHUCIIbIN ra3, aMMHaK; PaCTBOPbI
KHCJIOT U IIeJIouel, XJI0pHI-, CyibdaT-, KapOOHAT-UOHBI;

¢ BEIYUCIITh. MAaCCOBYHO OO XUMMHUYECKOT'O 3JICMCHTA I10 (bOpMy.TIC COCAMHCHMA, MAaCCOBYIO
J0JIIO BEIICCTBA B paCTBOPEC; KOJINYCCTBO BCIICCTBA, 00BeM MU MaccCy 110 KOJINYCCTBY
BE€IICCTBA, O6’B€My HJIM MacCC€ pCarCHTOB WM IIPOAYKTOB PEAKIINHU

HCIIOJIB30BAaTh HpI/IO6peT€HHLIC 3HAHUA 1 YMCHUS B HpaKTHHCCKOﬁ ACATCIIBHOCTH U
MMOBCEIHEBHOM KU3HU ]IS

* 6e301macHOro oOpalleHus ¢ BeIECTBAMU U MaTepUallaMu;

* DKOJIOTMYECKH IPAaMOTHOTO [TOBEACHUS B OKPY KaloLlEel cpeae;

* OLICHKHU BIIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY Karollel Cpeibl Ha OpraHU3M YeJIOBEKa;
* KPUTHUYECKON OLIEHKU MH(OPMALIMH O BEIECTBAX, UCIOIb3yEMBIX B OBITY;

* IPUTOTOBJIEHUS] PACTBOPOB 331aHHON KOHIIEHTPALUH.

Pa3nesn «O0mas xapakTepucTUKa XMMHYECKHX 3JIeMEHTOB M XMMHYECKHX peaKuuii»
IIpeomemmnule pezynomamol 00y4eHUs.

Yuamuiics JloKeH yMeThb:

®ICII0/Ib30BATh IIPU XAPAKTEPUCTUKE IIPEBPALLECHUN BEILECTB IMIOHATHUS «XUMUYECKAst pEeaKLusi»,
«peaKIys COeTUHEHUS», «PEAKIH PA3JI0KEHUS», « PEaKIIUU 0OMEHa», «PEaKIUU 3aMEILEeHHsD ,
«peakMy HEUTPATIU3ALUNY, «IK30TEPMUUYECKHUE PEAKLIUNY, «OHIOTEPMUYECKHUE PEAKIIUN ,
«00paTuMBble peakuny , «KHeOOpaTUMbIE PEAKIIMI» , KOKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuum»;

® XapaKkTepHu30BaTh 00IME XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCHI0B U THIPOKCU/IOB;
®TIPUBO/IUTH NPUMEPHI PEAKLIUH, TOJTBEPKAAIOLINX XUMUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJIOB Y TUIPOKCUJIOB;

®1aBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIUH I10 YUCIY U COCTaBy UCXOIHBIX BELIECTB U
IPOAYKTOB PEAKIINHU; TETIIOBOMY (P PEKTy; HapaBIeHUIO IPOTEKAHUS pEaKIUH; H3MEHEHHIO
CTENEHEN OKHCIIEHUS AJIEMEHTOB; arpEraTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; YYACTHIO
KaTaJau3aTopa;

©00BSACHATH U PUBOAUTH IPUMEPHI BIUSHUS HEKOTOPHIX (PAKTOPOB (IIPHPO/Ia pPearupyronmx



BEIIECTB, KOHIIEHTPALKs BEUIECTB, JaBJICHHE, TeMIIepaTypa, KaTalu3aTop, MOBEPXHOCTh
CONPUKOCHOBEHUS PEarupyrouux BEMIeCTB) HA CKOPOCTh XUMUYECKUX PEAKIUN;
®Ha0JII0/1aTh M OIIMCBIBATH YPABHEHUS PEAKIMI MEXY BELIECTBAMU C IOMOLIbIO ECTECTBEHHOTO
(pyccKOro Wiy poJIHOTO) sA3bIKA U S3bIKA XUMMH;
®IIPOBOJUTH OIIBITHI, MOATBEPHKAAIOLINE XUMUYECKIE CBOMCTBA aM(DOTEPHBIX OKCHIOB H
TUAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peaklMy OT pa3inyuHbIX (akTopoB (mpupoaa
pearupymoIuux BellecTB, KOHIIEHTPAIlUs BEIIECTB, AaBlieHUE, TeMIIepaTypa, Karajau3aTop,
MOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyromux BEIECTB).
MeTanpeamMeTHble pe3yJibTaTbl 00y4eHusl.
VYyamuiics 10JKEH YMeTh:
® OIPEEIIATh 1eh YIeOHOH IeATEIIbHOCTH C TOMOIIBIO YUYUTENS U CAMOCTOSATENIBHO, UCKATh
CpeZCTBa €€ OCYIIECTBICHHUS, paboTasl 10 IJIaHY CBEPSTHh CBOM JCHCTBUS C LIEIbIO U TIPU
HEOO0XOIMMOCTH MCIIPABIATH OMIMOKHU C TOMOILBIO YUYUTEIS U CAMOCTOSTENBHO;
®COCTaBJISITh AHHOTAIUIO TEKCTA;
©C03/1aBaTh MOJIENU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK 00BEKTa U MPEACTaBICHUEM
UX B IPOCTPAHCTBEHHO-TPapUUECKON UIIM 3HAKOBO- CUMBOJIUYECKON (hopMme;
@ 0MpeIeATh BUbI KiIacCU(UKALNU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);
®0CYIIECTBIIATH IPSIMOE A€ TyKTUBHOE JI0KA3aTEIbCTBO.

Paznean « Merasuibi»

IIpeaMeTHbIE pe3y/bTaThl 00yUeHUsI

VYyamuiicst 101KEH yMeThb:

® 1ICII0JIb30BAaTh [IPU XAPAKTEPUCTUKE METAIIOB U UX COCUHEHUN MOHATHUS: «METAILIbD), «Ps]
AKTUBHOCTH METAJLJIOBY, «IIEJIOYHbIE METAJUIbI», «IEJI0YHO3EMEIbHbIE METAILIBI,
UCII0JIb30BaTh UX MPU XapAKTEPUCTUKE METAJIIOB;

® /1aBaTh XapaKTEPUCTHKY XUMUYECKHX JIIEMEHTOB-METAUIOB (IIEJIOYHBIX METAJIOB, MarHUs,
KaJIBIIMSI, ATFOMUHMUS, JKeJie3a) 10 MX MoJjoKeHuto B [leproauyeckoit cucteMe XUMHUIEeCKUX
anemenToB Jl. V1. MenzeneeBa (XuMn4yeckuil 3HaK, HOPSAIKOBBIM HOMEp, IEPUOI, TPYIIIA,
MOATPYTIa, OTHOCUTENIbHASI aTOMHAs Macca, CTPOCHHUE aToMa (3apsif sSiapa, YUCIO MPOTOHOB U
HEUTPOHOB B sijipe, 00IIee YHCIIO AJIEKTPOHOB, PACTIPEICTICHUE JIEKTPOHOB IO JIEKTPOHHBIM
CJIOSIM), IPOCTOE BEIIECTBO, (POpMyJia, Ha3BaHHUE U TUI BBICIIETO OKCHUA M THAPOKCUIA);

® Ha3bIBaTh COCAMHEHUS METAIIJIOB U COCTABISATH UX (DOPMYJIBI IO HA3BAHMIO;

® XapaKTepHu30BaTh CTPOEHUE, 00IIKe (U3NIECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJUIOB;

® 00 BSICHATh 3aBUCUMOCTH CBOMCTB (WJIM MPEICKA3bIBATh CBOMCTBA) XUMHUECKUX IJIEMEHTOB-
METaJuIoB (pajnyc, METAUIMUYECKHE CBOMCTBA DJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU COSTMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBHICIITUX
OKCHJIOB ¥ THIPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT MOJIOKECHHS B
Ilepuoauueckoit cucreme xumudueckux anemeHToB 1. 1. Menneneena;

@ OIICHIBAThH OOIINE XMMHYECKHE CBOMCTBA METAJIIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO



WIN POHOTO) SI3bIKA U S3bIKa XUMUU;

® COCTaBJISITh MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIUI, XapaKTEPU3YIOLIMX XUMHUECKHUE CBOIICTBA
METaJUIOB U UX COCIMHEHUM, a TAK)KE JIICKTPOHHBIC YPABHEHUS IIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; ®yPABHEHUS ICKTPOIUTUYECKON TUCCOLUALINN; MOJIEKYJISIPHBIE, IIOJIHBIE U
COKpAIllCHHbIE NOHHBIC YPAaBHEHHUSI PEAKIUHI C Y4aCTUEM IIEKTPOJIUTOB;

® YCTaHaBJIMBaTh IPUYMHHO-CICJCTBEHHBIE CBA3H MEXAY CTPOCHHEM aTOMa, XMMUYECKON
CBSI3b10, TUIIOM KPUCTAJUIMYECKOHN PEIIETKH METAIOB U UX COEUHEHUH, uX 00IMUMu
(GU3NYECKUMU U XMMUYECKMMHU CBOWCTBAMU;

® OIMCHIBATh XUMUYECKUE CBOMCTBA IEJIOYHBIX U IIEI0YHO3EMEIbHBIX METAIIIIOB, & TAKXKE
AIIOMHUHUS U JKeJle3a U UX COEIMHEHUN C IIOMOILBIO €CTECTBEHHOIO (PYCCKOT0O WJIM POAHOIO)
S3bIKA U SA3bIKa XUMUH; ®BBINOJIHATH, HAOMIOAATh M ONUCHIBATh XUMUYECKHI SKCIIEPUMEHT T10
PacIO3HABAHUIO BAKHEHUIINX KATUOHOB METAJIJIOB, THIPOKCU-UOHOB;

® DKCIIEPUMEHTAIILHO UCCIIEI0BATh CBOKMCTBA METAJIOB U UX COSAUHEHUH, pellaTh
JKCIIEPUMEHTAIIBHBIE 3a/1a41 110 TeMe «MeTtasuiby;

® OIUCHIBATh XUMHUYECKUM SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PyCCKOI'0 MIIM POIHOTO)
A3bIKA U SA3bIKA XMMUH;

® [IPOBOMTH PACUETHI IO XMMUYECKUM (hOpMyJIaM U YPaBHEHUSM PeakLni, IPOTEKAIOIIUX ¢
Y4aCTHEM METAJUIOB U UX COCUHEHUN.

MertanpeameTHbie pe3yJbTaTbl 00y4YeHHs
Yyamuiics 10JKEH YMeTh:
®paloTaTh 110 COCTaBICHHOMY IIJIaHy, UCIIOJIb3Ys HApSALy C OCHOBHBIMU U JOIOJIHUTEIbHbBIE
CpecTBa (CIPaBOYHYIO JINTEPATYPY, CIOKHBIE PUOOpPHI, cpeacTea MKT);
® C [IOMOIIBIO YUUTENS OTOMPATH JJIs PEIIEHUs] YUEOHbIX 3a/1a4 HE0OXOIUMBbIE CII0BapH,
SHUMKIIONEUH, CIIPABOYHUKH, dJIEKTPOHHBIE TUCKH;
® COIOCTABJIATh U OTOMPATh MH(POPMALUIO, TOJYYECHHYIO U3 Pa3IMYHbIX HCTOYHUKOB (CIOBapH,
SHIMKJIIONIEIMH, CIIPABOYHHKH, JJIEKTPOHHBIE TUCKH, ceTh MIHTepHeT);
® [IpE/ICTaBIATh HHPOPMALIMIO B BUJIE TAOJIHUL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenneM cpeacts UKT;
©0(QOpPMIISITH CBOM MBICIIH B YCTHOW U TUCbMEHHOM PEYM C yUETOM CBOUX YUEOHBIX U
JKU3HEHHBIX PEYEBBIX CUTYAIMi, B TOM yucie ¢ npumeHenneM cpeacts UKT;
® COCTABJIATH PELICH3UIO HA TEKCT;
®OCYIIECTBIATH JIOKA3aTEIbCTBO OT IIPOTUBHOIO.

«IIpakTukym 1. CBoiicTBa MeTA/1JIOB M UX COeIMHEHUID)
IIpenmeTrHble pe3yJbTaThl 00yYeHHS
Yyamuics J0JKEH yMeTh:
eo0pamarecs ¢ 1a00paTOPHBIM 000PYA0BAaHUEM U HarpeBaTeIbHBIMU PUOOPaMH B
COOTBETCTBUM C IIPAaBUIAMHU TEXHUKH 0€3011aCHOCTH;
® HaOII01aTh 332 CBOWCTBAMU METAIIJIOB U UX COEIMHEHUH U SIBJICHUSIMHU, IPOUCXOASIIUMU C
HUMU; ®OIUCHIBATh XUMHUUECKUN SKCIIEPUMEHT C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOT0 MIIH



POJIHOTO) sA3bIKA U SI3bIKA XUMUU;
® JIeJ1aTh BBIBOJIBI 11O Pe3yjibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTanpeameTHbie pe3yabTAaThl 00y4YeHUsI
Yyamuiicsi 10KEH yMeTh OTPeeATh, UCXOAsI U3 Y4eOHOH 3a/1a4u, HEOOX0IUMOCTh
UCTIOJIb30BaHUS HAOIIOICHUS WIIA YKCTIEPUMEHTA.

Pasznen «Hemeranab»
IIpeaMeTHbIE pe3y/abTAaThl 00y4YeHUsI
VYyamuiics 10JKEH YMeTh:
®ICII0JIb30BATH [IPU XAPAKTEPUCTUKE METAIUIOB U UX COCIUHEHUN MTOHATHUS: «HEMETAIIIBD,
«TaJIOTE€HbI», «AJUIOTPOITHbIE BUJOU3MEHEHUS, <OKECTKOCTh BOJBI», «BPEMEHHAsI JKECTKOCTh
BOJIBD», «IIOCTOSIHHASI )KECTKOCTb BOBI», «OOIIast )KECTKOCTb BOJBI»;
®1aBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB-HEMETAIIOB (BOIOPOa, FAJIOT€HOB,
KHCIIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs) 10 UX MoJiokeHuto B [lepuoanyeckoit
cuctemMe xumuueckux aneMeHToB /1. Y. MenneneeBa (XuMU4eCKHil 3HaK, MOPSIAKOBBIA HOMED,
nepuo, rpynma, moArpyImna, OTHOCUTENbHAsl aTOMHAsi Macca, CTPOCHHUE aToMa (3apsij aapa,
YHCJIO POTOHOB M HEUTPOHOB B si/Ipe, 0011Iee YNUCIIO AIEKTPOHOB, paclpeaeseHUue dJIEKTPOHOB
0 3JIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHHE U TUI BBICIIETO OKCUA U
TUAPOKCHAA, (hOpMYJIa U XapakTep JETYy4ero BOJOPOIHOTO COSAMHEHHUS );
® Ha3bIBaTh COCJAMHEHUS HEMETAIJIOB U COCTABIATh UX (DOPMYIIBI IO HA3BAHUIO;
® XapaKTepu30BaTh CTPOEHUE, 00ImKe GU3NIECKUE U XUMUYECKUE CBOWCTBA MIPOCTHIX BEIIECTB-
HEMETaJUIOB;
©00BSACHATH 3aBUCHUMOCTb CBOMCTB (MJIM IPEJCKA3bIBaTh CBOWCTBA) XUMUYECKUX 3JIEMEHTOB-
HEMETAJJIOB (paguycC, HEMETAITINYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMH COSAMHEHUN (KHCIOTHO-
OCHOBHBIE€ CBOMCTBA BBICIIUX OKCUOB U THIPOKCUAOB, JETYUYHUX BOJAOPOIHBIX COCAUHEHUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA) OT MoJoxkeHus B [lepuoanueckoii cucreme
xuMHuueckux aneMeHToB /1. 1. Menneneesa;
® ONUCHIBATh 00IIME XMMUYECKHE CBOWCTBA HEMETAIUIOB C MIOMOIIIBIO €CTECTBEHHOTO (PyCCKOTro
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU,
® COCTaBJISITh MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIINI, XapaKTepU3YIOUINX XMMUUECKHUE CBOMCTBA
HEMETAJJIOB U UX COEIMHEHUH, a TaK)Ke 3JIEKTPOHHBIE YPABHEHMSI IPOLIECCOB OKUCIIEHUS -
BOCCTaHOBJICHUS;
® ypaBHEHUS JIEKTPOJUTHUECKON AUCCOLMAINN; MOJIEKYJISIPHBIE, ITOJIHBIE U COKpAIllEHHbIE
MOHHBIE YPaBHEHHUS PEAKIIMI C yHJaCTHEM JIEKTPOIUTOB;
®yCTaHABJIMBATh IPUYNHHO-CIIEJCTBEHHBIE CBSA3M MEX1Y CTPOCHHUEM aTOMa, XMMUYECKOMI
CBSI3bI0, TUTIOM KPUCTAJUTMYECKOM PEIIETKH HEMETANIOB M UX COSIMHEHHH, UX 00IHUMU
bU3HYECKUMU U XUMHUYECKIMH CBOWCTBAMU; OMHCHIBATH XUMUYECKUE CBOWCTBA BOJOPO/IA,
raJIoreHOB, KUCIIOpOa, Cephl, a30Ta, hochopa, rpadura, anmasza, KPEMHHUS U UX COCTUHEHHH C
MOMOIIbIO €ECTECTBEHHOTO (PYCCKOT0 MM POJIHOTO) A3bIKA U A3bIKA XUMUH,
® OTHMCHIBATh CIIOCOOBI YCTPAHEHUS YKECTKOCTH BOJIBI M BHITIOIHATH COOTBETCTBYIONIUN UM



XUMHYECKHH SKCIICPUMEHT;

@ BLITIOTHSATH, HAOIIOIATh U OMMCHIBATh XUMUYECKHUH SKCIIEPUMEHT 0 PACIIO3HABAHUIO MOHOB
BOJIOPOJIa U aMMOHHUSI, CyJib(at-, kapOoHaT-, cCuIMKat-, pocdar-, xaopua-, OpoMusI-, MOIHI-
HOHOB;

® DKCIIEPUMEHTAIBHO UCCIIE0BATh CBOMCTBA METAJUIOB U X COCTUHEHUH, PeIlaTh
IKCIIEPUMEHTAJIbHBIE 3a/1a4u 110 TeMe «HemeTamby;

® OIUCHIBATh XUMHUYECKUI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO)
SI3bIKA U SI3bIKAa XUMUH;

® IIPOBOJIMTH PACYETHI IO XUMHYECKUM (DOpMyJIaM U ypaBHEHUSIM PEaKIUi, MPOTEKAIOIINX C
y4acTUEM HEMETAJUIOB U UX COCTMHEHUH.

MeTanpeameTHble pe3yabTAaThl 00y4eHUs
VYyamuiics 10JKEH YMeTh:
@ OpPraHM30BBIBATh YUEOHOE B3aMMOJICHCTBHE B IPyIIE (pacpeesiaTh POJIH, JOTOBAPUBATHCS
JpyT € APYTOM U T. 11.);
® IpeABUACTH (MPOTHO3UPOBATH) MOCJIEICTBUS KOJUIEKTUBHBIX PEIICHHUI;
®II0HMMATh ITPUYMHBI CBOETO HEYCIIeXa U HAXOAUTH CIIOCOOBI BHIX0/1a U3 3TON CUTYAIIHH;
® B IMAJIOTE C YUUTEJTIEM YUUTHCS BhIPAOATHIBATh KPUTEPHH OLICHKU M OMPENENISITh CTENIEHb
YCHEIIHOCTH BBITIOTHEHUS CBOEH pabOThI 1 pabOThI BCEX, UCXO/IS U3 UMEIOIIUXCS KPUTEPHEB,
COBEPIICHCTBOBATh KPUTEPUHU OIICHKH U MOJIb30BATHCS UMU B XOJI€ OLEHKU U CAMOOIICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHUS, ApTYMEHTUPYA €€;
MOATBEPKIATh APTYMEHTHI (haKTaMH;
KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

°
°
°
® CIIyIIaTh APYTUX, IBITAThCS IPUHUMATD JIPYTYIO TOUKY 3pEHUS;
® OBITb TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

® COCTaBIIATH pedepaT 1o onpeaeaeHHol Gpopme;

°

OCYLIECTBIATH KOCBEHHOE Pa3IeIUTENbHOE T0KAa3aTEIbCTBO.
Pasznen «IIpaktukym 2. CBoiiCTBA COeIMHEHUH HEMETAJJIOBY

IIpenmeTHble pe3yJibTaThbl 00yUeHHs

Yyamumiics 10IKEH YMeTh:

eo0pamarecs ¢ 1a00paTOPHBIM 000PYI0BaHHEM U HarpeBaTeIbHBIMU IPUOOpaMH B
COOTBETCTBUM C IIPAaBUIAMHU TEXHUKH 0€3011aCHOCTH;

® Ha0JII0/1aTh 3a CBOMCTBAMU HEMETAJUIOB M UX COCTUHEHUN U SIBIICHUSMH, TIPOUCXOSIIUMHU C
HUMU; ®OIUCHIBATh XUMHUUECKUN SKCIIEPUMEHT C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOT0 N
POJIHOTO) S3bIKa U A3bIKA XUMUH;

® JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIECHHOIO SKCIIEPUMEHTA.



MeTanpeameTHbie pe3yabTaThl 00y4eHUsI
VYyamuiicst J0OKEH yMeTh OTPEeNaTh, UCXOAs U3 Y4eOHOH 3a/1auu, HEOOX0IUMOCTh
MCTIOJIb30BaHUsI HAOIOICHUS WITH YKCIICPUMEHTA.

COLEPKAHUE ITPOI'PAMMBbI

(2 9 B HEnemo, Bcero 70 4, U3 HUX 3 9 — pe3epBHOE BPEMs)

BBenenue. MecTo XuMum cpeau ecrecTBeHHbIX HayK. [Ipeamer xumun (1 4)
Tema 1. [lepBoHaua/ibHble XUMUYecKHe NOHATHA (15 4)

BemiectBo. YncTele BemecTBa u cMecu. MeToibl pasjiesieHus: cMeceit (puibTpoBaHue,
OTCTaNBAHUC, BBIIIAPUBAHUC, HepeFOHKa).

ATOMHO-MOJIEKYJIsipHOE yueHue. 3HadeHue padot M. B. Jlomonocosa u [x. Jlanerona s
(opMHpPOBaHUS AaTOMUCTUYECKOTO MUPOBO33PEHUSL.

XHUMHUYECKUH DJIEMEHT Kak BT aToMOB. CHMBOJIBI 3JIEMEHTOB. PacripocTpaHeHHOCTh AJIEMEHTOB
Ha 3eMJIe 1 B KOCMOCE.

Mornekyna kak Melbyaiillias 4yacTuiia BeliecTsa, 001a1ao1as ero XuMH4eCKUMU CBOMCTBaMH.
BemecTBa MOJIEKYJISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BELIECTB, UMEIOLUX MOJIEKYJISIPHOE CTPOEHHE. XUMUYECKHE (POPMYIIBL.

Macchl aTOMOB U MOJICKYIJI. ITonsTHe 00 OTHOCUTENLHON aTOMHON U MOJ'ICKy.]'IHpHOﬁ Macce.

HpOCTHe U CJIOJKHBIC BellecTBa. MeTallibl U HEMETAIEI. OpraHI/I‘leCKI/Ie W HCOPraHU4YCCKHUEC
BCIICCTBA.

I/I3MCH6HI/IH, MMpoucCxoadmue ¢ BEUICCTBAMU. ®du3znyeckue SBICHUSI U XUMUUYECKUE pcaknuu.
HpI/I3HaKI/I XHUMHUYCCKUX peaKuHﬁ. XHUMHYECKHUE MMPpONECChI B OKPYKAKOIIICM HAC MHUPC.

3akoH COXPAHCHUS MACChI BEIICCTB. ypaBHeHI/IC XUMHYECKOU pCaKkuuu. OCHOBHBIC THUIIBI
XUMHUYCCKHUX peaKuHﬁ: Pa3JI0KCHUC, COCAUNHCHHUEC, 3aMCIICHUC, oOmeH. Brruncienne
OTHOCHUTEIIbHOU MOHCKynﬂpHOﬁ MacCChblI BEIIECTBA 11O (popMyne. Briunciaenne MaccoBoil 10U
9JICMCHTAa B XUMHWYCCKOM COCIUHCHHUU.

Jlemoncmpayuonnsie onvimol. O0pa3ibl UHANBUAYAIBHBIX BEIIECTB (METAIIIbI, HEMETAIIIBI,
CJIOHBIE BEIIECTBA) U cMecel (pacTBOpHI, rpaHuT). ['openue maruus. Kunenue cnupra.
['openue cniupta. ONBITHI, MOATBEPKIAOIINE 3aKOH COXpaHEHUsI Macchl BemiecTB. OO0pa3oBaHue
aMMUaKa P PacCTHPAHUH CMECH TalllCHOW U3BECTH C XJIOPUIOM aMMOHHSI. OTBITHI,
JIEMOHCTPHPYIOIIHE ITOSBICHHE OKPACKH TPU CMEIICHUH JBYX PacTBOPOB (TAaHHHHA U CyJIb(aTa
xenesa (I1), cynsdara menu (I1) m ammuaka, kenToit KpoBsiHOM comu U xopuaa sxenesa (111),



Hutpata ceuHna (I1) u monuna xanus, henondranenHa u meaoun). PazneneHue cMecu MEIHOTO
KyIopoca U Cepbl pAaCTBOPEHUEM.

Jlabopamopmusie onvimot. 1. 3HaKOMCTBO ¢ 00pa3IiaMu MPOCTHIX U CJIOKHBIX BEIICCTB. 2.
Paznenenue cmeceit. 3. Xumuueckue siBjeHUs (MPOKAIMBAHUE MEAHON IIPOBOJIOKH;
B3aMMOJIEICTBHE MeJla C KMCIOTOM, pa3Jlo;KEHUE caxapa IIpu HarpeBaHuu). 4. Paznoxxenue
Mmanaxuta. 5. CocTaBiIeHHUE LAPOCTEPHKHEBBIX MOJIEIEH IPOCTENIINX MOJIEKYII.

Ilpakmuueckue padomot. 1. 3HaKOMCTBO C JIabopaTopHBIM 000pyAoBaHueM. [IpaBuia
0€30acHOCTH MpH paboTe B XUMHUYECKOU JT1aboparopuu. 2. O4nCTKa 3arpsA3HEHHON TOBAPEHHOM
COJIN.

Tema 2. Kuciopoa. Bonopoa. Boga. PacTopsi (22 1)

Kucnopon, ero pacnpocTpaneHHOCTb B MpUpoe, GU3NYECKUe U XUMUYECKIE CBONCTBA,
MOJTy4eHHUe B JIa0OpATOPUU U IPUMEHEHHE.

Oxcupl METaJIIOB U HEMETAILIIOB.
BanentHocts. CocTaBienue opMyJ1 0 BaJIEHTHOCTH.
Bo3nyx — cmech razos. Beiienenue kucioposaa u3 Bozayxa. Ilonarue o0 MHEpTHBIX ra3ax.

["opeHue cinoxHBIX BEIEeCTB B Kuciaopoie. CTpoeHue miaMeHu, TeMIlepaTypa BOCIIaMEHEHUSI.
[Tna3ma. Tymenue noxapos. Oraerymurens. MeieHHoe okuciaeHue. [lonsatre 06 amioTponuu.
O30H — aJIOTPONHAS MOIUPHUKAIMS KHCIOPOIA.

Bomopona, ero pacnpocTpaneHHOCTh B IPUPO/IE, (GU3NIECKHE U XUMHUECKUE CBOICTBA,
NOJy4YeHHE B JJAOOPAaTOPUH U IPUMEHEHHE.

Kucnoter u conmu. Cocrasnenne Gpopmyin coneit. Cosin, UCIIONIb3yEMBIE B OBITY.

Bona, ee pusnueckue cpoiictBa. [TonyueHne aucTHIIMpoBaHHON Bo/ibl. KpyroBopoT BoJibI B
IIPUPOJIE.

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC. 3aBUCHMOCTh pacCTBOPUMOCTHU OT TCMIICPATYPBI U
JIaBieHus. MaccoBas 101 pPaCTBOPCHHOI'O BCUICCTBA. KpI/ICTaJ'IJ'IOFI/I,I[paTLI.

XUMHUYECKUE CBOWCTBA BOJBI. [loyueHne KUCIOT TPy B3aUMOIEUCTBUHA OKCUIOB HEMETAILIOB C
Bos10H. [loHsATHE 00 ocHOBaHUsX. [Tomydenue menoyeit mpu B3aMMOJEHCTBUH C BOJON aKTUBHBIX
METAJJIOB WJIM UX OKCUIOB. [IpencraBinenre 0 KUCI0THO-OCHOBHBIX MHAUKATOPAX.

Jlemoncmpayuonnsie onvimot. I'openue yris, cepsl, ocdopa u xenesa B kuciopoze. [Ipuemsl
Tymenus mwiameHu. [lonmyuenue Bogoposaa B annapare Kurra, ropeHue Bogopoia Ha BO3AyXe€.



BoccranoBneHnue okcua MeTaiiia BoJopoioM. B3peiB rpemydero raza. Bzaumonelicteue
okcuaa pocdopa (V) c Bonoii. [leperonka Boapl. YBenuueHne o0beMa BOJIbI IPH 3aMEP3aHHH.
3aBUCHUMOCTb PaCTBOPUMOCTH COJIM OT TEMIIEpaTypbl. BrinageHue KpucTamioB Npy OXJIaKICHUU
HACBIIIIEHHOT'0 pacTBOpa (HUTpaTa Kalus, allOMOKaJIMEBbIX KBACIIOB, MO/IK/1a CBUHIIA). Mephl
0e30MMacHOCTH MPH padoTe ¢ KUCIoTaMu. B3aumoieiicTBiue HaTpus ¢ BoJoi. B3anmoeiicTBre
BOJSTHOTO T1apa ¢ xene3oM. 'amenne n3Bectu. PasznoxeHnue BoAbl IEKTPUUECKUM TOKOM.

Jlabopamopusie onvimot. 6. Ilonydenne Kuciaopoaa rnpu pa3iokKeHUU KUCIOPOICOACPHKAIINX
coequuenuit. 7. [losydeHue BOIOpo/ia U U3y4eHUE €ro CBOMCTB. &. Jleruaparanus MeaHOTO
Kyropoca. 9. PacTBopuMOCTb TBEPBIX BEIIECTB B BOJIC U €€ 3aBUCHUMOCTh OT TemmepaTypsl. 10.
Pacrio3naBanue pacTBOpOB KMCJIOT U OCHOBaHHH C IIOMOIIIBIO HHIUKATOPOB.

Ilpakmuueckue padomest. 3. [lonydyeHue KUCI0poIa Pa3ioKeHUEM [TIEpPMaHraHaTa Kalus U
M3y4YeHHUE CBOMCTB Kuciopoaa. 4. [I[puroroBiaeHue pacTBopa ¢ 3aJJaHHOM MacCOBOM J10JIei
PacTBOPEHHOI'O BEIECTBA.

Tema 3. OcHOBHBIE KJIACCHI HEOPraHUYecKux coequnenui (11 1)

Oxkcuipl, UX KiI1accu(UKaIms, B3aNMOJICHCTBUE ¢ BOJOH, KUCIOTAMH U MICIIOYaMHU.
BzaumopeiictBue Mex1y KUCIOTHBIMA U OCHOBHBIMU OKCHIAMHU.

KI/ICJ’IOTI)I, ux KJIaCCI/I(l)I/IKaIII/Iﬂ, BSaHMOHefICTBHe C ME€TajlsiaMH, OCHOBHBIMH OKCHJAAaMHU,
OCHOBaHMAMH U coysimu. [lonsTue o psaae HaHpﬂ)KeHI/If/'I MCTAaJlJIOB.

OCHOBaHI/Iﬂ, ux KJIaCCI/I(i)I/IKaIII/Iﬂ, BSaHMOILGfICTBHC HICJIO'—IGﬁ C KMCJIOTHBIMH OKCHAAMHU,
KHCJIOTaMH U COJIAMHU. Pa3noxenne HCPaCTBOPHUMBIX B BOAC OCHOBaHHI TPy HAarp€BaHuU.

AmboTepHbIe OKCUIBI U THIPOKCHU/IBI.
Peakuus HeliTpanuzanuu. KucioTHO-0CHOBHBIE MHIUKATOPSI.

COJ'II/I, HX p€aKknuu € KUCIO0TaMH, IEJI0UaMU U JPYTUMHU COJISIMU. IloHsTHE O KMCIIBIX U
OCHOBHBIX COJISX.

YCJ'IOBI/I}I, IIPpU KOTOPBIX PCAKIHA oOmeHa MMPOTCKACT O KOHIIA.
I'eneTmueckas CBI3b MECKIAY OCHOBHBIMHU KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/If/'I.

Jlemoncmpayuonnsie onvimosl. 3HaKOMCTBO € 00pa3iaMi OKCUI0B. XUMHUYECKHE CBOWCTBA
pacTBOPOB KUCJIOT, COJIeH U mienouen. Peakius HelTpanu3anuu. BzaumoaeincTeie okcuia Meau
C CepHOU KUCIOTOM. B3anmoseiicTBre kapOoHaTa MarHusi ¢ CepHOM KucioTo. OcaxkaeHue u
pPacTBOpPEHHUE OCAJAKOB COJIEH U HEPACTBOPUMBIX THAPOKCUIOB.

Jlabopamopnwie onvimot. 11. XuMudeckre CBOMCTBA OCHOBHBIX M KMCJIOTHBIX OKCHJIOB. 12.
YcnoBust HEOOpaTUMOTO MPOTEKAHUS peakimii ooMeHa. 13. Xumudeckrue cBOWCTBA KUCIIOT U



ocHoBaHui. 14. [TonydyeHne ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3yUYEHUE UX CBOMCTB. 15.
[Tonyyenue amdoTepHOro THAPOKCHAA U U3YUEHHUE ero CBOUCTB. 16. HeliTpanu3zamus memnoun
KHCJIOTON B MPUCYTCTBUU (eHONPTaIenHa.

Ilpakmuueckue padomet. 5. 'eneTrueckas CBA3b MEXIY OCHOBHBIMH KjlacCaMu
HEOPraHUYECKUX COEAMHEHUN (BBIIOJIHEHNE ENOYKH XUMUUECKUX PEBpAIlECHUI).

Tema 4. Ilepuoauyvecknii 3axkon /. U. MenaesneeBa. Ctpoenne aroma. XuMu4eckasi CBsi3b.
CTtpoeHue BelecTB B TBEPAOM, *KHIKOM U ra3000pa3HoM coctosiHusax (17 1)

[TepBble NONMBITKM KJIACCU(PUKALUN XUMUYECKUX JIEMEHTOB. [ pynIibl 3J1eMEHTOB CO CXOAHBIMU
cBoiicTBaMH. AM(OTEpHbIE OKCH/IbI U THUAPOKCH]IBI Ha TpuMepe LuHKa. [lepuoanyeckuii 3akoH U
[lepuonnueckas cucrema xummudeckux 3neMenToB . Y. MenneneeBa. Ctpykrypa
[Tepronuyeckoii cucteMbl XUMHUYECKUX d1eMeHToB J[. 1. MenaeneeBa: Masbie 1 OOIbIINE
NEPUObI, TPYIIIIBI U MTOATPYIIIEI.

Hayunsnii nogsur JI. 1. Menneneesa. [Ipenckazanne cBOKCTB €I€ HE OTKPBITHIX 3JIEMEHTOB.
[TnanerapHast MoAenb CTpOEHUS aToMa. ATOMHOE 1po. M30TONEI.

[TopsAKOBBIM HOMEP XMMHUYECKOTO 3JIeMEHTa — 3aps] sjipa ero aroma. CoBpeMeHHast
dopmynuposka [lepuoandeckoro 3akoHa. Pacripenienenue 37eKTPOHOB B 3JIEKTPOHHBIX CIOAX
aTOMOB XMMHMYECKHX 3JIEMEHTOB 1—3-T0 neprooB. XapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB
Ne 1—20 Ha ocHOoBaHuM uX noJjokeHus B [leproanueckoil cucreMe XUMUYECKUX 3JI€MEHTOB /1.
N. MenpeneeBa v CTPOEHHS UX aTOMOB.

Mertaiel u HemeTaiuibl B [leproanueckoii cucreme xumuueckux aneMenToB Jl. M. Menaeneesa.
DIIEKTPOOTPULIATEITHHOCTb.

KoBanenTHas cBsa3b. MexaHu3Mm 06p330BaHI/I}I, IoJIsIipHad U HEMOJIsIpHAsA CBA3b. HaHpaBHeHHOCTB
1 HaCBIIIIEHHOCTh KOBaJICHTHOM CBS3H. CBOICTBa KOBaJICHTHBIX COCITUHEHUH.

HonHas CBS3b. KOOpI[I/IHaI_II/IOHHOC YHUCJIO. CTpOGHI/Ie TBECPABIX BCIICCTB. KpI/ICTaHHI/I‘IeCKI/Ie 151
aMOp(I)HBIe BCIICCTBA. ATOMHBIC U MOJICKYJISIPHBIC KPpHUCTAJIJIBI. Honnsie KpucCTaJlJIbl.

ﬂemoncmpauuomtbte onvimot. I1okas 06p213L[OB MICJIOYHBIX METAJIJIOB M T'aJIOTCHOB. HonyquI/Ie
OKCHUIAOB HEKOTOPBIX 3JICMCHTOB 3-ro nepuoaa u3 MmpoCThIX BEHIECTB, PACTBOPECHUC UX B BOAC U
HCIIBITAHUC PAaCTBOPOB UHAUKATOPAMHU. Bo3sronka noaa. O6pa3I_U>I HMOHHBIX U KOBAJICHTHBIX
COCI[PIHCHHﬁ. Mogpenu KPHUCTATNIMYCCKUX PCIICTOK KOBAJICHTHBIX 1 HOHHBIX COCIUHCHHH.
CormocraBiicHHE JICTYUCCTH PA3JIMYHBIX JKUIKOCTEH U TBEPABIX TCII. CxmkeHue CCPHHUCTOI'O ra3a
HJIN 3HAKOMCTBO C o6pa3u0M CXKMXKCHHOTI'O ra3a.

Jlabopamopusie onvimot. 17. 3HaKOMCTBO ¢ 00pa3aMu METAILIOB U HEMETAIIOB. 18.
3HAKOMCTBO CO CBOMCTBaMH KOBaJIEHTHBIX M HOHHBIX coelnHeHui. 19. AMdoTepHble cBoWicTBa
TUAPOKCUIA LIUHKA.



HY’X/1aeTcs; 0000IIEHHbIN, YCTONYMBBIN 1 M30MpaTeIbHbIN MT03HABATEIBHBIN HHTEPEC,
WHUIIUATUBY U JH0603HaT€JIBHOCTB B U3YYCHHUU MHpPaA BCUICCTB U peaKqu/i; HEJICYCTPCMIICHHOCTD
Y HACTOMYMBOCTH B JIOCTUKEHUU 1I€JI€H, TOTOBHOCTHU K MPEOAOJIECHUIO TPYIHOCTEH;
y6e)KI[eHHOCTb B BO3MOXHOCTH TO3HAHUS IPUPOIBI, HCO6XOI[I/IMOCTI/I pasyMHOIo
HUCITIOJIB30BaHUA I[OCTI/DKCHI/If/’I HAayKH U TEXHOJOTHI JJI pa3BUTUSA OGH.IGCTBa;

yMemb. yCTAaHABIUBATH CBSA3b MEXKY LICJIbI0 U3YUYCHUS XUMHUH U TEM, JUIS 4er0 OHA
OCYILIECTBJISETCS (MOTUBAMU); BBIIIOJIHATH KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B
KOHTPOJIE 3a MIPOLIECCOM U3YUYEHUsI XUMHUH U BHECEHUU HEOOXOMMbIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX ATANaM M ClIoco0aM M3yUYeHHs Kypca XUMHHM; BBIIOIHATh PETPOCIIEKTUBHYIO
CaMOOLICHKY, 3aKJIFOYAIOIIYIOCS B OLICHKE IIPOLIECCA U pe3yiIbTaTa U3yYeHHUs Kypca XUMUH
OCHOBHOM LIKOJIBI, IOJBEACHUHA UTOTOB HA OCHOBE COOTHECEHUS LIEJIEH U PE3yJIbTaTOB; CTPOUTH
KU3HEHHbIE U PO(ECCUOHANBHBIE [UIaHbI C Y4ETOM KOHKPETHBIX COL[MAIbHO-UCTOPUYECKHX,
MNOJUTUYECKUX M SKOHOMHUYECKUX yCIOBUN; OCO3HABATh COOCTBEHHBIE IICHHOCTH U COOTBETCTBHE
UX IPUHUMAEMBbIM B )KM3HU PELICHUIM; BECTU JUAJIOI HA OCHOBE PaBHOIIPABHBIX OTHOLLICHUN U
B3aUMHOTI'0 YBaXKCHUS; BBIJICIISITh HPDABCTBEHHBIN ACIEKT ITOBEAEHUS U COOTHOCUTD ITOCTYIIKH
(cBOM M IpyTuX JIOJEH) U COOBITHS C IPUHATHIMU 3TUYECKMMH HOPMAaMU; B IIpe/ieax CBOUX
BO3MOKHOCTEH IIPOTUBOJAEHCTBOBATE JEHCTBUAM U BIMSAHUAM, IIPEACTABIIAIOIIUM yIPO3y
KHU3HH, 3/I0POBbIO U O€30IaCHOCTHU JINYHOCTH U OOILECTBA.

Obwas xapaxmepucmuka XuMu4eckux 31eMeHmos u xumuyeckux peaxyui. Ilepuoouueckuu
3axon u Ilepuoouueckas cucmema xumuveckux snemenmos /. U. Menoeneesa (10 u)

XapakTepruCTHKA AJIEMEHTA 10 €T0 MOJ0KEHUIO B [lepnoauyeckoil CuCTeMe XUMHUYECKHUX
snemenToB J[. . MenneneeBa. CBOMCTBA OKCHIOB, KMCIIOT, OCHOBAHHI U COJIEN B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIIMN U OKUCIIEHUsI-BOCCTaHOBIIeHUsI. [IoHATHE O IEpeXOoaHBIX
aneMmeHTax. AMdoTepHoCcTh. ['eHeTHUeCKui psii mepexogHOro daeMenTa. [lepuoanueckuii 3aKoH
u [lepuoanueckas cucrema xuMmuueckux aneMeHToB [[. . MenaeneeBa. Xumuueckas
OpraHu3aLus KUBOW U HEXKUBOU MPUPOABbL. XUMUYECKUN COCTAB s/Ipa, MAHTUU U 36MHOM KOPBI.
XUMHUYECKUE ATIEMEHTBI B KJIETKaX JKUBBIX OPraHn3MOB. Makpo- 1 MUKPO3JIEMEHTBI.
O0600611eHre cBeIeHUI 0 XUMUYEeCKUX peakiusax. Kinaccupukanus XuMHUUECKUX peakluii o
Pa3IUYHBIM MIPU3HAKAM: «YUCIIO U COCTaB PEArupyronux U 00pa3yroIuxcs BEIMEeCTBY,
«TeruioBoi A (PeKT», «HATIpaBICHUEY, KU3MEHEHHE CTETICHEH OKUCIICHUS DJIEMEHTOB,
00pa3yronx pearupyromlre BemecTBay, «pa3ay, «MCIoIb30BaHUE KaTanuzaropay. [lonstue o
CKOPOCTH XMMHUYECKOU peakuu. PakTopsl, BIUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKLIMIM.
Karanuzatops! 1 kartanu3. MHTHOUTOpBI. AHTHOKCUAAHTHI. [leMoHcTpanmu. Pasnudnabie GopMebl
tabmuuel [. 1. MenaeneeBa. Moaenu atoMmoB 3neMeHTOB 1— 3-ro nepuoaoB. Mogenb
CTPOEHHUSI 3€MHOTO I11apa (MOMEePEeUHbIN pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKIuu
OT MPUPOJIBI PEATUPYIONINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOWU PEaKIIUH OT
KOHIIEHTPAlUH PEArupPYyIOIINX BENIECTB. 3aBUCUMOCTh CKOPOCTH XUMMUYECKON peakiuu OT
TIJIOMIAIU COMIPUKOCHOBEHHS PEArnpyIOIINX BEIIECTB («KUTISIIHKA CII0i»). 3aBUCUMOCTh



CKOPOCTH XMMHUYECKOW PEAKIIMH OT TEMIIEPATyPbl PEarupyromux BenecTs. [ OMOTeHHBIN 1
reTeporeHHbIN KaTanusbl. @epMeHTaTUBHBIN KaTanu3. IHruoupoBaHue.

.Ha6ODaTODHHe OIIBITHI. 1. HonyquI/Ie TUAPOKCHA HMHKA U UCCIICAOBAHUE €TI0 CBOMCTB.

2.MopenupoBanue nocrpoenus llepuoanueckoil cucreMbl XUMUYECKHUX 3i1eMeHTOoB /1. 1.
Menneneesa. 3. 3amelieHue xeae3oM Meau B pactBope cynbdara meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMUYECKOW PEAKIIMH OT MPUPO/Ibl PEArNPYIOLIMX BELIECTB HAa IPUMEPE
B3aMMOJEHCTBUS KUCIIOT C METaJJIaMu. 5. 3aBUCHMOCTb CKOPOCTU XMMHUYECKOHN peakliuy OT
KOHIIEHTPAIlUU pearupyroiiX BEIIeCTB Ha IPUMEPE B3aUMOICHCTBUS IUHKA C COISTHON
KHMCJIOTOM pa3InyHON KOHUEHTpAH. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLIUU OT
IUIONIA/IA COTIPUKOCHOBEHHUS Pearupyromux BemecTB. 7. MoaenupoBaHue «KUISIIETo caos. 8.
3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKIMK OT TeMIIepaTyphbl pearupyroux BeulecTB Ha
npumepe B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopom cCepHOM KUCIOTHI pa3IMuHON
TeMIiepatypsl. 9. Paznoxenue nepokcuaa Bo10pojia ¢ MOMOIIsi0 okcraa mapradna (1V) u
karanaspl. 10. OOHapykeHue KaTajia3bl B HEKOTOPbIX MUIIEBBIX NpoaykTax. 11. Marubuposanue
B3aMMOJEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. Memannwt (19 ).

[Tonoxxenue metaiioB B Ilepuoanyeckoii cucteMe xumuueckux siaeMentoB J[. 1. Menpaeneena.
Meramndeckasi KpUcTauIMuecKas pelieTka 1 MeTaJJIndecKas XuMuyeckas cBsizb. OOmue
¢uznyeckue cBoiictsa MeTaiioB. CIulaBbl, X CBOMCTBA U 3HaUCHHE. XUMUYECKHE CBOMCTBA
METAJJIOB KaK BOCCTAHOBUTEJIEH, a TAKIKE B CBETE UX IMOJ0KEHUS B JIEKTPOXUMUYECKOM PALY
HaNpsDKEHUH MeTaiutoB. Koppo3ust MeTaiuioB u criocoObl 00pb0bI ¢ Hell. MeTalisl B IPUPOIC.
OO61mue crocoObl UX MOTyYEHUS.

OOm1ast XapaKTEePUCTHKA MIETIOYHBIX METAIUIOB. MeTaiisl B mpupoae. O0mmme crocoosl ux

nosny4yeHusi. Ctpoerue atoMoB. [l{enounbpie MeTamibsl — MpoCThIe BelecTBa. BaxkHeitmme
COEIMHEHUS IIEJTOYHBIX METAJNIOB — OKCHJIbI, THAPOKCUABI U COH (XJIOpUIbI, KapOOHATHI,
cynb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinbie
ynoOpeHusl.

OO11ast XapakTepUCTHKA 3J€MEHTOB IM1aBHOW noarpynnsl Il rpynmel. CTpoeHHe aTOMOB.
[IlenoyHO3EMENBHBIE METAIIBI — MIPOCTHIE BELECTBA. BaxkHENWIINE COEAMHEHUS
I1€JI0YHO3EMENIbHBIX METAJIJIOB — OKCH/IbI, THAPOKCUIBI M COJIU (XJIOPUIbI, KApOOHATHI,
HUTpATHI, cylbhaThl, pocdaTsl), UX CBOUCTBA U IPUMEHEHHUE B HAPOTHOM XO35HCTBE.

Amromunuii. CTpoeHue aroma, GU3n4ecKrue 1 XMMUYECKHe CBOMCTBA MPOCTOr0 BEIIECTBA.
CoennHeHNs aNIOMUHUS — OKCHUJI U TUAPOKCHI, X aM(OTEpHbIi xapakTep. Baxneiimue conu
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COEAUHEHN.

XKenezo. Crpoenue aroma, pU3NIECKUE U XMMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psaasl Fe+2 u Fe+3 . Baxueiiue conu xenes3a. 3HaueHUE XKee3a U €ro



COCTMHEHUH TSI TPUPOJIBI U HAPOTHOTO X03sKcTBa. JlemoHcTpamu. OOpasibl MEIOYHBIX U
HIeTOYHO3EMENBbHBIX MeTaoB. OOpas3ilsl crutaBoB. B3aumonelicTBrue HATPUS, INTUS U KAJIBIIHS
¢ BOJI0M. B3anmoeiicTBre HATpUSL U MarHus ¢ KUCJIOPOJAOM. B3auMonencTeue METajijioB ¢
HeMerasuiamu. [lonyuenue ruapokcuaos xkenesa (I1) u (111).

JlaboparopHsble onbIThl. 12. B3aumoaeicTBue pacTBOPOB KUCIIOT U cojlel ¢ MeTaiiami. 13.
O3nakomieHuE ¢ pyaamu xeinesa. 14. OxpalinBaHue IIaMeHu COJISIMU IIEIOYHBIX METaJIOB.
15. BzaumopeiicTBue kanblius ¢ Bojoi. 16.Ilomydenne ruipokcuia Kajiblys U UCCIIEIOBAaHNE
ero cBoictB. 17. [lonyueHne ruipokcua allOMUHUS U UCCIIEIOBAHUE €ro CBOMCTB. 18.
B3aumozeiicTBue xene3a ¢ coiisiHor kucioToi. 19. [Tonyuenue ruapokcuon xenesa (11) u (1I1)
U U3y4eHHUE X CBOMCTB.

[IpakTukym 1.

Pewenue IKCNEPUMEHMATIbHBIX 3a0a4 Ha pacnosnasanue u nojlyyeHue COeOUHEeHULl MEemanios.

Tema 3. Hememannwt (29 u).

OO01as xapakTepucTUKa HEMETaIOB: ToJiokeHue B [lepuoanueckoil cucreMe XUMUYECKUX
anemenToB J[. V1. MenpeneeBa, 0COOCHHOCTH CTPOCHUS aTOMOB, 3JIEKTPOOTpUIIATeIbHOCTE (D0)
KaK Mepa «HeMETALTUIHOCTHY, psix D0. Kpucrammmaeckoe CTpoeHHe HEMETAIIIIOB — IMPOCTHIX
BeliecTB. AyutoTponusi. u3ndeckue CBocTBa HeMeTamioB. OTHOCHTEILHOCTD TTOHITHIA

«METAJID» U «KHEMETAJLID.

Boaopoxa. ITonoxenne Bogopoaa B [leproanueckoi cucreme XuMUYeCKux anemMeHToB Jl. U.
MenpeneeBa. CTpoeHue atoma 1 MOJIEKyJibl. @U3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOAA,

€T0 MMOJIYYCHHUEC U ITPUMCHCHHUC.

Bona. Ctpoenue monekyssl. BonopoaHnast xumudeckasi cBsizb. @U3ndecKie CBONCTBA BOJIBI.
AHomanuu cBoicTB BoJbl. ['napodunbHbie U rupodoOHbIE BellecTBAa. XMMHUECKHUE CBOIICTBA
Bo/bl. KpyroBopot Bojibl B pupoze. Bogoouncrka. Aspanus Boabl. beiToBbIe (GUIBTPEIL.
MunepanbsHble BOAbL. JJuCTHIIIIMpOBaHHAs BOJA, €€ MTOJIyYEHUE U IIPUMEHEHHUE.

O6mas xapakTepucTuka rajnoreHoB. CtpoeHnne aToMoB. [IpocThlie BelecTBa 1 OCHOBHBIE
COCIMHEHUS TAJIOTEHOB, UX CBOMCTBA. KpaTkue cBeieHus o xjiope, Opome, Gprope u Hoje.
[TprMeHeHMe TalOreHOB U UX COEJUHEHUH B HAPOAHOM XO3siCTBE.

[TpakTrueckas padota Ne 2. Penienue skcriepuMeHTaIbHBIX 3a7a4 1o Teme «[loarpymnmna
TaJIOTEHOBY.

Cepa. Ctpoenue aToma, alsIOTPOINHs, CBONCTBA U IPUMEHEHHE poMOndecKko cepbl. OKCHIbI
cepsl (IV) u (VI), ux monmydyenue, croiictBa u npumeHeHue. CepHasi KHCIIOTa M €€ COJTH, UX
IIPUMEHEHNE B HAPOJHOM X03s1icTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.



[TpakTruueckas padota Ne 3. Penienne sxkcnepuMeHTAIBHBIX 3a/1a4 110 TeMe «Iloarpymma
KHCIIOPOJIa».

A3zor. CTpoeHue aToMa M MOJICKYJIbI, CBOMCTBA IPOCTOTO BelllecTBa. AMMHAK, CTPOCHHE,
CBOICTBa, MoJTy4YeHre U mpuMeHeHue. Collm aMMOHUS, MX CBOMCTBA U ipruMeHeHne. OKCUIbI
azora (II) u (IV). A3oTHas kuciora, ee CBOMCTBa U mpuMeHeHrne. HuTpaThl 1 HUTPUTHIL,
npo0JieMa UX COJIePKaHUS B CEIbCKOXO03HCTBEHHOM MPOYKITUHN. A30THBIC yI00pEHUSI.

Docdop. Crpoenue aroma, aJuIOTPOIIUs, CBOMCTBA Oenoro u KkpacHoro ¢ocdopa, ux
npuMmenenne. OCHOBHBIE coeHeHUs: okcu pochopa (V) u oprodochopras KucioTa,
docdarel. DochopHbie yA0OpEHUS.

Yraepoa. CtpoeHue aTroma, aluIoTpOIHs, CBOWCTBA MoaUpUKauii, mpuMeHeHne. OKCHIIBI
yraepoaa (II) u (IV), ux colictBa u mpumeHeHue. KapOOHATHI: KaJIBLIUT, COAA, MOTAII, HX
3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

[Tpaktuyeckas padora Ne 4. [Tonydenue, coOupanue u pacro3HaBaHUE Ta30B.

Kpemuuii. CTpoeHue aroma, KpUCTAINIMYECKUM KPEMHMI, ero CBocTBa U npuMeHeHue. OKcu
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HAUYEHHUE COCAMHEHUN KPEMHUS B
JKUBOM U HEeXUBOM nipupoe. [IoHsATHe 0 CHIIMKAaTHOM MPOMBIIUIEHHOCTH.

Jemonctpaunu. OOpasibl raloreHoB — MPOCTHIX BEIECTB. B3anMoeicTBIe rajloreHoB ¢
HaTpUEM, C aJIIOMUHUEM. BriTecHeHue XjaopoM OGpoma Win 1oJia U3 paCTBOPOB UX COJIEH.
BzaumopeiictBue cepsl ¢ METaIaMu, BOJOPOJIOM U KUCI0poaoM. Bzanmoneiictue
KOHLEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Mebto. [lormomienue yriem pacTBOPEHHBIX BELIECTB
wiM ra3oB. BoccranoBnenue meau u3 ee okcuaa yriaem. O6pasiibl IpUPOIHBIX COETUHEHUI
xJiopa, cepsl, pocdopa, yriepoaa, kpeMHus. O6pa3ibl BAKHEHIINX AJ1s1 HAPOJHOIO X03sicTBa
Cyab(aToB, HUTPATOB, KapOOHATOB, (hocaToB. OOpasLbl CTEKIA, KEPAMUKH, LIEMEHTA.

Jlaboparopusbie onbIThl. 20. [Tomyuenue u pacno3HaBanue Bojoposa. 21. UccnenoBanue
MOBEPXHOCTHOTO HATsKEHHsI BOABIL. 22.PacTBOpeHne epMaHraHara Kajiusi WM METHOTO
Kynopoca B Bozie. 23. ['mapartanus o6e3BoxxeHHoro cyibdata meau (I1). 24. M3roroBnenue
TUIICOBOTO oTIedaTtka. 25. O3HaKOMJICHHE ¢ KOJUIeKIMeH ObITOBBIX (PUIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MUHEPAJIbHOM BOJbI. 27. KauecTBeHHAs peakiys Ha raJoreHu -
noHsl. 28. [lomyuenue u pacrno3HaBanue kucioposa. 29. 'opeHue cepbl Ha BO3yX€ U B
kuciopoje. 30.CpoiicTBa pa3daBiieHHON cepHOM KUCIO0TH. 3 1. M3ydyenue cBoiicTB ammuaka. 32.
Pacnio3naBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KUCIIOTHI. 34.
B3aumopeiicTBre KOHIIGHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Menbto. 35. ['openue pocdopa Ha
BO3JlyXe U B Kucjopoje. 36. PacnosnaBanue docdaros. 37. ['openue yris B kuciopose. 38.
[Tony4yeHnue yroiabHOH KHCIOTH U U3yueHHe ee cBoicTB. 39. Ilepexon kapOoHATOB B
ruspokapoonatsl. 40. Paznoxenue rugpokapoonata Hatpus. 41. [lomyyenne KpeMHeBOM
KHCJIOTHI ¥ U3Y4YEHHUE €€ CBOUCTB.



Tema 4. Obobwenue sHanuil NO Xumuu 3a Kypc 0CHO8HOU wikoavl. (10 u)

Ilepuoanueckuii 3akon u [lepronnueckas cucteMa xumudeckux saeMentoB . 1. Menpaeneena.
DuU3NYECKUN CMBICI TOPSAKOBOTO HOMEpPA JIEMEHTA, HOMEPOB MEPHOJIa U TPYMIIbI.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COSAMHEHUM B IEPHOJIaX U rpyImax B
CBETE IMPEACTABICHUIN O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaYEHUE IEPUOIMYECKOTO 3aKOHA.
Buapl XUMUYECKUX CBA3EH U TUIIBI KPUCTAJUIMYECKUX PELIETOK. B3aMMOCBA3b CTPOEHUS U
cBOICcTB BemecTB. Kimaccudukarus XuMUYeCKUX Peakiuii 0 pa3IMyHbIM MTPU3HAKaM (9UCIIO0 U
COCTaB PEarupyrommx U 00pa3yroIIXcs BEMIECTB; HATMYHUE TPAHUIIBLI pa3jiena ¢a3; TerIoBoi
3¢ dexT; n3MeHeHne cTeneHel OKUCICHUS aTOMOB; UCIIOJIb30BAaHUE KaTaau3aTopa; HalpaBJICHHE
npotekanus). CKOpOCTh XUMHYECKUX peaKIii U PakTopsl, BIUAIONIKE Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIIUNA U CITOCOOBI CMEIICHHUS XMMHUYECKOTO paBHOBECHS. [IpocThie U CIIOKHBIC
BelllecTBa. MeTallibl 1 HEMETAJUIbL. [ 'eHeTHYeCKue psibl METalIa, HEeMETalljla U IePEeX0JHOTO
MeTaima. OKCHIIBI U THAPOKCUIBI (OCHOBAHHUSI, KUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI), con. X
COCTaB, KJIaCCU(PUKALUS U OOIIHEe XUMHUYECCKHE CBOMCTBA B CBETE TCOPUH IIICKTPOIUTHICCKON
JIMCCOITMAIIMN U OKUCIUTEIIbHO-BOCCTAHOBUTEIHLHOTO TIpoliecca.

TemaTuyeckoe IIaHMPOBaHUeE.

Ne Tema ypoxka
1(2) Beenenue (1 uac). [Ipenmer xumun. BBOIHBIN HHCTPYKTaX MO OXpaHE TPyaa.
1(2) Tema 1. [lepBonauaibHble XuMHYecKue NoHsATHs (15 yacos).

BemecTBa. [1oBTOpHBIIT HHCTpYKTaX Ha paboueM MecTe.

2(3) WupuBupyansHble BelecTBA H CMECH
3(4) dusnveckre ¥ XUMHUYECKUE SBICHUS
4(5) [pakTuueckas padora Ne 1 «[IpaBuia 0e30nmacHOCTH Ipu pabOTEe B XUMHYECKOM

naboparopuu. 3HaKOMCTBO C JIAOOPAaTOPHBIM 000PYIOBAaHHEM

5(6) [Tpaxtuueckas padora Ne 2 «OuuncTka 3arps3HEHHON TOBAPEHHON COJIMD
6(7) AToMbI. XUMHUYECKHUE FTIEMEHTHI.

7(8) Mostekybl. ATOMHO — MOJIEKYJISIPHAsI TEOPHSI.

8(9) 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOT'O CTPOCHHSI.

9(10) Knaccubukarys BemecTs. IIpocThie ¥ CIIOKHBIE BENIECTBA.

10(11) OTtHOCHUTENBHAs aTOMHAas U MOJIE-KyJIIpHasi MaccChl.




11(12)

MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA.

12(13) 3aKoH COXpaHEHMs MacChl BEIIECTB

13(14) Tunel XUMUYECKUX PEAKIIHIA

14(15) [ToBTOpHTENHHO — 0OOOMIATOIIHIA YPOK TI0 TeMe «IllepBoHaYaTbHBIE XUMHYECKUE TIOHSITHSDY

15(16) Konrtponbhas padora Ne 1 o Teme «IlepBoHaYATbHBIC XUMUUECKUE TTOHS-THSD

1(17) Tema 2. Kuciaopon. Bogopoa. Boxa. PactBopsl. (22 yaca).
Kucnopos kak XMuMHUYECKHUM 3JIEMEHT.

2(18) [TomydeHue u XMMHUYECKHE CBONCTBA KUCIOPO/A.

3(19) THpaxmuuecxas pabomaNe3. «[lorydeHue KUCIOPOia U U3YUYCHHE €r0 CBOWCTBY.

4(20) BajeHTHOCTE.

5(21) Boznyx.

6(22) I'openue BeriecTB Ha BO3ayXe. 3arpe3HEHUE BO3IyXa BRIOpOCAMHU MPEAIPHUSITUH T.
Crepnutamaka

7(23) [IpumeHeHue KUCIopoaa.

8(24) Bonopox.

9(25) [Mony4enue BOAOPOIA.

10(26) XHUMHYECKHE CBOMCTBA BOIOPOIA.

11(27) ITpumeHeHne BOIOPOIA.

12(28) Kucnotsr.

13(29) Comu. Uctounuku comu B PB.

14(30) KucnoTHbie OKCHIBL

15(31) Bogna. Boausie pecypcsr PB.

16(32) PactBopbI.

17(33) MaccoBast 710Jis1 paCTBOPEHHOTO BEIECTBA

18(34) Ipaxmuueckas paboma Ne4 «llpurotoBieHne pacTBopa ¢ 3aaH-HONH MacCOBOM JoJieH

PAaCTBOPCHHOT'O BCHICCTBAY.




19(35)

XUMHYECKHE CBOMCTBA BOIBI.

20(36) OcHoBaHus.

21(37) [NoBTOpHUTENHHO-0000IIAFOIINE YPOK.

22(38) KonTpoJbhas padora Ne2 no teme: «Kuciopoa. Boanopoa. Boga. PacTBo-pbi».

1(39) Tema 3. OcHOBHBIE KJIaCCHI HEOPraHUYECKHUX coenHenmii. (11 yacoB).
OKcuapl.

2(40) Peakuus HeWTpaauzauu.

3(41) BsaumozeiicTBHe OKCHIOB C KHCIO-TaMH, OCHOBaHUSAMH H APYT C IPYTOM.

4(42) YcnoBus IpoTeKkaHus peakinii 0OMeHa B BOJHBIX pacTBOpax.

5(43) CBoiicTBa KHCIIOT.

6(44) CBoiicTBa OCHOBaHUM.

7(45) CaoiicTBa coei.

8(46) I'eneTnyeckas CBA3b MEKYy BAXKHEUIIMMU KIIACCAMU HEOP-TAHUYECKUX BE-LIECTB

9(47) Pemenue 3amau Ha TeMy «I eHeTH-ueCKast CBSI3bY»

10(48) Hpaxmuuecxas paboma No5 « JKCTIEPUMEHTATIBLHOE PEIICHUE 3aa4 10 TeME:
«Baxueiue K1accbl HEOPra-HUYECKUX COCITUHEHUM

11(49) Koutpoannasi pa6ora Ne 3 mo teme: «OCHOBHBIE KJIACCHI HE-OPraHNYeCKUX
coeIMHEeHUID)

1(50) Tema 4. Ilepuonnueckuii 3akoH /1. U. Menaeneea. CTpoenue aroma. XuMu4eckas
cBsi3b. CTpoenue BemecTBa. (17 yacos).
[epBbIe MOMBITKK KiTacCU(PUKALIUKN DIEMEHTOB.

2(51) AM}OTEpHOCTD.

3(52) [Tepuonnueckuii 3axoH /. 1. Men-neneena.

4(53) [Tepuonuueckas cucreMa 3JIEMEHTOB.

5(54) XapaKkTepuCTHKA 3JIEMEHTA 110 €T0 MOJIOKEHUIO B TIEPHOUIECKON CUCTEME.

6(55) Anpo aroma. M30TomsLI.




7(56) CtpoeHme IEKTPOHHBIX 000JI0YEK aTOMOB.
8(57) CocTtaBneHue 3IeKTPOHHBIX KOHPUTYPaLii 3IEMEHTOB.
9(58) W3meHeHne CBONCTB B rpyIIIax U mepruogax. MeKTPOOTPUIIATETEHOCTb.
10(59) Xumuyeckas cBsi3b. KoBaneHTHas CBS3b.
11(60) CBolicTBa KOBAJICHTHON CBSI3H.
12(61) Honnas cBs3b.
13(62) BaneHTHOCTE U CTEIIeHb OKUCICHMS.
14(63) TBepasie BelecTna.
15(64) [ToBTOpUTENHHO — 060OLIAIOLIHI YPOK.
16(65) [ToBTOpEHwHE
17(66) [ToBTOpEHwHe
9 kaacc
Ne Tema ypoka
1/1 O0mas xapakTepuCTUKA XMMHUYECKHUX 3JIEMEHTOB U XUMHYECKUX pPeaKIuid.

epuoanuecknii 3axkon u [ICXI /1. U. MenaeseeBa (10 4) [IoBTOpHBIN HHCTPYKTAK.
XapakTepucTuka ieMeHTa 1o ero nojoxkenuto B IICX0O JI. 1. Mengeneesa.

2/2 XapakTepucTuka sieMeHTa 1o ero nojoxenuto B [ICXD JI. 1. Menzeneesa.
['eHeTnueckue psibl METAIIIOB U HEMETAJIOB.

3/3 XUMHUYeCKre CBOMCTBA OKCHIOB, KHCIIOT, OCHOBaHHH B cBeTe TO/I.

4/4 [TepexoaHbie 3JIEMEHTHI.

5/5 [Tepuonnueckuii 3akoH u [leprnonnueckas cucrema /[. . Menneneesa.

6/6 XuMHUUecKast OpraHu3alys >KUBOU U HEKUBOU ITPUPOLBL.

717 Krnaccudukanus XuMHUECKUX peaklui Mo pa3IuuHbIM MPU3HAKAM.

8/8 [ToHsITHE O CKOPOCTH XUMUYECKON pEAKLIUH.

9/9 KaranuzaTops! u katanu3. 3aBojibl kKataauzatopsl P. b.

10/10 | Konrponbnas padora Nel o teme: «OO0m1as xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB U
xumuyeckux peakuuid. [lepuonnueckuii 3akon u [ICXD 1. 1. MenneneeBa»

11/1 Metanabl (18 4). [Tonoxenue anemenToB Mmetauio B [lepuoanueckoit cucreme [1. U.




MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.

12/2 ®usnueckue cBoiicTBa MeTamuioB. CIIIaBhI.
13/3 XHMUYECKHE CBOMCTBA METAJIJIOB.
14/4 Mertainst B ipupoe. Obmue crmocoObl UX MOTyUYeHUS.
15/5 Pemenue pacueTHbIX 3a1a4 C NOHATHEM MacCcOBasi J0JIS BbIXOJ1a MPOAYKTA.
16/6 [ToHsiTHE O KOPPO3UU METAILIOB.
17/7 [I{emounbpIe METAIUIBL: O0IIAs XapaKTEPUCTHKA.
18/8 CoeauHeHUs MIEI0YHBIX METAILIOB.
19/9 [[lenoyHO3EMENBbHBIE METAJUIBI: OOIIAst XapaKTePUCTHKA.
20/10 CoenuHeHUs MIEeT0YHO3EMENIbHBIX METAJIOB.
21/11 Amomununii. Ero gusudeckue u xumudeckue cBoiicta. [loydeHne u npuMeHeHue
aJTIOMHUHUS.
22112 CoeMHEHUS ATFOMUHUS — OKCHJI ¥ TUAPOKCH], UX aM(OTEPHBIN XapakTep.
23/13 Kenezo. Ero ¢puznveckne 1 XuMHYECKUE CBOMCTBA kee3a. HaxoxaeHue B mpupoe.
24/14 Coenunenus xesnesa +2,+3 UX KaUeCTBEHHOE OIpe/ICTICHUE.
25/15 I'enetnueckue psiapl Fe +2 +3
u Fe.
26/16 [TpakTuueckas padora Nel. Pemenue skcriepruMeHTaIBHBIX 33/1a4 110 TeMe "MeTasuibl i
UX cCoequHEHU".
27117 O6001menue 3HaHui Mo TeMe «MeTalbD.
28/18 KonTponbnas pabota Ne2 no teme: «MeTamibly.
29/1 Hemetaisl (31 4.) O6miast XxapakKTepUCTHKA HEMETAJLIOB.
30/2 Hewmeramisl B mpupojie. Pu3nyeckue CBOMCTBA HEMETAILIOB.
31/3 Bopmopoa. IToBTOpHBIH HHCTPYKTaXK Ha paboueM MecTe.
32/4 [Tpaktuueckas padota No2. «IlomydyeHne Bo1opoa M H3yYEHHE €r0 CBOMCTBY
33/5 Boga. Bognsie pecypes P. b. OunictHble coopyskeHus r. CTepauraMak.
34/6 [anioreHsl: 00IIast XapaKTEPUCTUKA
35/7 CoequHeHUs TaJIOreHOB.
36/8 Kuciopos.
37/9 [TpakTuueckas pabota Ne3. «I[lomydeHue Kucaopoa M U3yUYeHUE €TO CBOHCTBY
38/10 Cepa, ee GpusznuecKrue 1 XUMUICCKUE CBOWCTBA.
39/11 CoeiMHEHHUS CepBI.
40/12 Cepnas kucnora Kak okuciautenb. [lonydueHne cepHOM KMCIOTBHI.
41/13 [TpuMeHeHne cepHOW KHUCIIOTHI.
42/14 A30T 1 €ro CBOMCTBA.
43/15 Ammuak. Ero ¢u3nueckue u XuMHUUECKHE CBOICTBA.
44/16 [TpakTrueckas padota Ned. «IlomydyeHne aMmMuaka v M3y4eHHE €ro CBOHCTBY
45/17 Conm aMMOHHSL.
46/18 OKCHUJBI a30Ta.




47/19

A3zotnas kucnota. E€ cBolicTBa U MpUMEHEHHUE.

48/20 [TonyueHnne a30THON KHUCTIOTHI.

49/21 Docthop. Coenunrenus pocdopa. [Toustue o hochopHBIX yI00pEHUSIX.

50/22 Yraepon.

51/23 [TpakTuueckas paborta Ne5. «[lomydeHue yriieKuCIIOro ra3a i U3y4eHHue ero CBOWCTBY

52/24 VYronbHas kuciora u e€ coyid. JKecTKOCTh BOJIbI M CITOCOOBI €€ YCTpaHEHHS.

53/25 Kpemunii.

54/26 CoenuHeHus KpeMHHUSI.

55/27 CunukaTHasi HpOMBIIUIEHHOCTD.

56/28 Pemenue pacueTHbIX 3a7a4.

57/29 [TpakTuueckas padborta Ne6. «Perenne skcriepuMeHTAIBHBIX 3a1a4 1o Teme "Hemeramis
IV - VII rpynn u ux coequHeHu»

58/30 O6o6uienue no Teme: «Hemeramibny

59/31 KonTponpHas pabora Ne3 mo Teme: «HemeTambny

60/1 IlepBoHava/IbHbIE CBeIeHHSI 00 OPraHUYecKuX BellecTBax (8 )
[IpenMeT opraHMyecKO XUMUH.

61/2 [IpenenbHbIe yrieBoaopoabl. AJKaHbI. (METaH, ITaH.)

62/3 HenpenenpHble YIIIEBOAOPO B (3THIICH).

63/4 CIuUpTHL

64/5 Anbperuapl. KapOOHOBbBIE KUCIIOTHI.

65/6 Crnoxnbie 3¢upsl. XKupbl. YrieBogsl

66/7 AMuHoKuCIOTHL. benku.




