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1. Inanupyemblie pe3yJabTAThl 0CBOEHHUS Y4eOHOT0 mpeaMeTa « XUMHUS».
JINYHOCTHBIE Pe3yJIbTAThHI OCBOCHUSI MPeAMeTa

N3yuenne XuMUM B OCHOBHOM IIKOJE€ IUIAHUPYET JIOCTHKEHUE JIMYHOCTHBIX,
METAaINpPEIMETHBIX U MPEIMETHBIX PE3yNbTaTOB. JINUHOCTHBIE pe3yNbTaThl O0YyUEHUS OTPAXKAIOT
ypOBEHb C(HOPMHUPOBAHHON IIEHHOCTHOW OPHEHTAllMM BBITYCKHUKOB OCHOBHOHM IIKOJBI, WX
WHJIMBUIYQJIbHO-JIMYHOCTHBIE MO3UILIUA, MOTUBBI 00pa30BaTEIbHON AESITEIIBHOCTH, COLIMAJIbHbBIC
YyBCTBA, JIMYHOCTHBIC KauecTBa. JIMYHOCTHBIE pe3yibTaThl CBUAETEIBCTBYIOT O MPEBpAIICHUU
3HAaHUN U CIOCOOOB JESATENBHOCTH, IPUOOPETEHHBIX YYalIUMUCS B 00pa30BaTeIbHOM IIpOLECCe,
B CYNIHOCTHBIE YEPTHI XapaKTepa, MUPOBO33PECHUE, YOCKICHHS, HPABCTBEHHBIC TIPUHITUIIBL. Bee
3TO CIYXHUT OazucoMm st (POPMUPOBAHUS CHUCTEMbI IIEHHOCTHBIX OPHEHTAIMN W OTHOIICHUS
JUYHOCTH K ce0e, IPYruM JIIOM, POPECCHOHATBHON JeATEIbHOCTH, TPAKIAHCKUM IpaBaM U
00s13aHHOCTSIM, TOCYAaPCTBEHHOMY CTPOIO, TYXOBHOH cdepe 0OIeCTBCHHON KU3HM.
OcHOBHbIE JIUYHOCTHBIE Pe3YJIbTATHI OCBOEHHS:
1) B nennoctHO-0pueHTAaIMOHHOM cepe:
* poccuiickas TpaxJaHCKas WIEHTUYHOCTh, MATPUOTH3M, YYBCTBO TOPJIOCTH 32 POCCHUUCKYIO
XUMUYECKYIO HAYKy, TYMaHU3M;
* OTBETCTBEHHOE OTHOILIEHUE K TPYAY, LeeyCTPEMIEHHOCTh, TPY10J1I001e, CAMOCTOSTEILHOCTD
B MPUOOPETEHUH HOBBIX 3HAHWN U YMEHUM, HABBIKK CAMOKOHTPOJISI U CAMOOIICHKH;
* YCBOEHHE TIPAaBWJI WHIUBUIYATbHOTO W KOJUIEKTMBHOTO O€30MacCHOTO TIOBEACHHUS B
YPE3BBIYANHBIX CUTYAIMIX, YTPOKAIOIIUX KU3HU U 3JJ0POBBIO JIIO/ICH; TOHUMAHUE U TIPUHSTHE
LIEHHOCTH 3/I0POBOTO 00pa3a KU3HU.

2) B tpynosoii chepe:
* TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JasbHENIIeH 00pa30BaTeIbHON TPACKTOPHH.
3) HHTEIUIEKTyalbHOM) chepe:

* LIEJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH U
OOLIECTBEHHON MPAaKTHUKH, YYUTHIBAIOUIEE COLMAIbHOE, KYJIbTYpHOE, SI3IKOBOE, JYyXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHUPA;
* YMEHHE YNPABJIATH CBOEH MMO3HABATEIILHOU €SI TEIbHOCTHIO.
MertanpeamMeTHbie pe3yJbTATbl 00yUeHUs :
*  BJAJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAyYHBIMH CIIOCOOAMHU  JESATENBHOCTH  —
HaOMO/IeHNe, M3MEpPEeHHEe, SKCIIEPUMEHT, y4eOHOe HCCieloBaHHe, MPUMEHEHHE OCHOBHBIX
METO/IOB TMO3HAHUSl (CUCTEeMHO-MH(GOPMAIIMOHHBIN aHAJINW3, MOJEIMPOBAHME) VIS H3YyYCHHS
Pa3IMYHBIX CTOPOH OKPYXKArOLEl JEHCTBUTEIbHOCTH;
* UCIIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JESATENLHOCTH 0 PEIICHUIO MPOOJIEM U OCHOBHBIX
MHTEJUIEKTYaJbHBIX oOlepanuili — (QOpMUpOBaHUE THUIIOTE3, AHAIU3 U CHUHTE3, CpPaBHEHUE,
0000111eHIe, CUCTEMAaTH3aIMs, BbISBIICHUE IPUYHMHHO-CIIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOIOB;
* YMEHHE TeHEePUPOBATh UJICU U OMPENIENATh CPEAICTBA, HEOOXOAUMbIE ISl UX Pealiu3alliu;
* YMEHHUE OMNpPEAENATh LEIN U 3aJauu JeSTEIbHOCTH, BRIOUpATh CPEJCTBA pealld3aluy LEenu U
MIPUMEHATh UX Ha IPAKTHUKE;
* UCTIOJIb30BaHKE PA3IMYHBIX UCTOYHUKOB JJIS MOJIY4YEeHUS XUMHYECKON HH(pOpMaInu.
IIpexMeTHbIe pe3ybTaThl 00Y4YEeHUS:
1. B nosnasamenvroii cgepe:
+ OBJAJCHHUE MOHATHUHBIM almapaToM M CHUMBOJIMYECKUM S3bIKOM XUMUH; MEPBOHAYAIbHbIE
CUCTEMAaTHU3UPOBAHHbBIE MTPEICTABICHHS O BEILIECTBAX, UX MPAKTUUECKOM MPUMEHEHUH;
OMBIT HAOMIOICHUS U OTIUCAHMSI M3YYEHHBIX KJIaCCOB HEOPraHMYECKUX COCTUHEHUM, MPOCTHIX
U CJIOKHBIX BEIECTB, IEMOHCTPUPYEMBIX U CAMOCTOSITEIbBHO MPOBOJMMBIX SKCIIEPUMEHTOB, a
TaKkKe XUMHYECKUX PEaKIUi, MPOTEKaeMbIX B TPUPOJIE M B OBITY, HCHONB3YS MJS 3TOTO
€CTECTBEHHBIN (PYCCKUM, POJIHOMN) SI3bIK U A3BIK XUMUH;
+ yMeHHEe KiIaccHu(UIUPOBaTh HW3YYEHHbIE OOBEKTHl U SBIEHUS, [IeNaTh BBIBOJBI U
YMO3aKTIOUEHHUs 13 HAOMIOIEHUH, N3YYeHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO aHAJIOTUU CO CBOMCTBAMU M3YUECHHBIX;
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* yYMEHHE MOJCIUPOBATH CTPOCHUE ATOMOB M MPOCTEUIITNX MOJIEKYIT;
+ yYMEHHE CTPYKTYpUPOBAaTh W3YYCHHBIH MaTepual W XUMHYECKYI0 HWH(POPMAIHUIO,
MOJYYEHHYIO U3 JIPYTUX UCTOYHUKOB.
2. B yennocmno-opuenmayuonnoii cgepe:
+ yYMEHHUE aHAIM3UPOBATH M OLEHWBATH IMOCICICTBUS IS OKPYKAIOIIEH Cpeibl OBITOBOU U
MIPOU3BOJICTBEHHOM JIEATEIILHOCTH YEIOBEKA, CBSI3aHHOM C MepepadOTKON BEIIECTB.
3. B mpyoosoii chepe:
* yYMEHHE IUTAHUPOBATH U MMPOBOJAUTH XUMUYECKUM IKCTICPUMEHT.
4. B cgpepe bezonacnocmu scuznedesmenbHoCmu.
* OBJAJCHUE OCHOBAMH XHUMHUYECKOW TPAMOTHOCTH — CIHOCOOHOCTh AaHAJIM3UPOBATh H
OOBEKTUBHO OIICHUBATH JKU3HCHHBIC CUTYAIlWH, CBSI3aHHBIC C XUMUEH, HaBBIKAMH 0€3011aCHOTO
oOpalleHus ¢ BEIIeCTBAMH, UCTIOJIL3YEMbIMHU B TIOBCETHEBHOMN KHM3HU; UCTIOIH30BATh BEIIECTBA B
COOTBETCTBMM C HUX TMpeJHA3HAYEHWEM U CBOMCTBAMHU, ONHCAHHBIMM B HWHCTPYKLIHUHU IO
MIPUMEHEHHIO;
+ yYMEHHME OKa3blBaTh MEPBYIO IOMOIIL MPU OTPABJICHHUSIX, OXKOTax M JIPYyrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYTIOBAHUEM.

IIpexMeTHbIE pe3yJbTaThI. 8 Kiacc.
BbInyckHUK HAYYHTCSH:

XapaKTepru30BaTh OCHOBHBIC METOIbI IO3HAHKS: HAOIIOICHNE, U3MEPEHHE, SKCTICPUMEHT;
OTIMCBHIBAaTh CBOMCTBA TBEPIBIX, KHJIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX CYIICCTBEHHBIE
MIPU3HAKY;

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHUX TMOHATHNA «aTOM», «MOJIEKYJa», «XHUMHYECKHUI
AJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTBY, «XUMHYECKas
peaKIus», UCTIOIB3Ys 3HAKOBYIO CUCTEMY XUMHH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMSI MaccChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

pasnuyaTh XUMHYECKHE U PU3NYECKUE SIBICHUS;

Ha3bIBaThb XUMHYECKHUE DJIEMEHTBHI;

OTIPEJIeIIATh COCTAB BEIIECTB MO uX hopmynam;

ONPENENATh BAIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHHUSIX;

OIIPENENATh TUIl XUMUYECKUX PEAKIIHil;

Ha3bIBaTh PU3HAKU U YCIOBUS MPOTEKAHUSI XUMUUYECKUX PEAKLIUN;

BBIABIIATh IPU3HAKH, CBUIECTEJIBCTBYIOIIME O NPOTEKAHMM XUMUYECKOW PEaKIuu Mpu
BBITIOJTHEHUY XUMHYECKOTO OIbITA;

COCTaBIATH (POPMYJIbl OMHAPHBIX COEIMHEHUII;

COCTaBJISITh YPAaBHEHUSI XUMHUUECKUX PEaKLIUi;

coOiroAaTh mpasuiia 6e30MacHOi pabOTHI IIPH IPOBEICHUU OIIBITOB;

TM0JIb30BaThCA J1a00PaTOPHBIM 000PYAOBAHUEM U TIOCYI0H;

BBIYUCIISTH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

BBIYHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa Mo (hopMmylie COeTUHEHUS;

BBIYHCIATh KOJIMYECTBO, O00bEM WJIM Maccy BelIecTBa IO KOJUYECTBY, 00bEMy, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIINH,

PacKpbIBaTh CMBICI MOHATUN «TEIUIOBOM 3PPEKT peakiuuy», «MOJIIPHBIA 00BEM»;

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHE CBOICTBA BO/IBI;

PAacCKpbIBAaTh CMBICI MOHATUS «PACTBOPY;

BBIYUCIISITH MAaCCOBYIO JIOJK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C ONPEACIIEHHOW MacCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA;

Ha3bIBaTh COEIMHEHHUS U3yYEHHBIX KJIACCOB HEOPTaHUUYECKHUX BEIECTB;

XapakTepu30BaTh PU3MUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
BEIIIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUM, COJICH;

ONpeeNsATh MPUHAAIIEKHOCTh BEUIECTB K OMPENEICHHOMY KJIaCCY COEAMHEHU;

COCTaBIATH (POPMYIIBI HEOPraHMYECKUX COCTMHEHUN N3YYEeHHBIX KIIaCCOB;



MPOBOJIUTH  OMBITHI, TMOJTBEPKAAIONINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB
HEOPraHMYECKHX BEIECTB;

pacro3HaBaTh OIBITHBIM IYTEM PACTBOPbl KUCIOT M IMIEJIOYEH MO W3MEHEHHIO OKpPAaCKH
WHJIUKATOPa;

XapaKTepru30BaTh B3aUMOCBS3b MEXK Y KJacCaMy HEOPraHUYECKUX COCTUHECHUI;

OOBSACHATh (DPU3UYECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMHUYECKOTO SJIEMEHTA,
HOMEPOB I'PYIIIBI U IIeproa B nepuoanudeckon cucreme [[.1. Menneneesa;

COCTaBJISITh CXEMBbI CTPOCHHSI aTOMOB TepBbIX 20 371eMEHTOB nepuoanueckoit cucremsl .M.
MenneneeBa;

PacCKpBIBATh CMBICH MOHATHM: «XUMHYECKAs! CBS3bY», «IIEKTPOOTPUIIATEIBLHOCTDY;

XapaKTepPH30BaTh 3aBUCHUMOCTh (PU3WYCCKUX CBOWMCTB BEIICCTB OT THUMA KPUCTALTHYCCKOU
peIIeTKY;

OTIPENIETISATh BUJI XUMUYECKOM CBSI3U B HEOPTAaHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMBl CTPOCHHS MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX pa3HBIMH BHUIAMU
XUMHYECKNX CBS3EH;

pacKpbIBaTb  CMBICI  TOHATHA  «HOH»,  «KATHOH»,  «AHUOH»,  «DIJIEKTPOJHUTHI»,
CHEDIEKTPOIUTHDY, «AJEKTPOJIUTHYECKAS TUCCOIUAIU», KOKUCIUTENbY, «CTETICHb OKUCIICHUS
«BOCCTAaHOBUTEIIbY, «OKHUCIICHUEY, «BOCCTAHOBJICHHE;

OTIPENIETIATh CTENeHb OKUCIICHUS aTOMa JJIEMEHTa B COSTMHEHUH;

PacKpbIBATh CMBICI TEOPUH DJICKTPOJTHUTHIECKON TUCCOIMAIINN;

COCTaBJIATh YPABHEHUS SJIEKTPOJIUTHUECKON TUCCOLMAIIAN KUCIIOT, IE0Y€e, COJIeH;

OOBSCHATH CYITHOCTh TPOIIECcCa ANEKTPOJUTUICCKON JMCCOIMAIMM U PEaKIUid HOHHOTO
oOMeHa;

COCTABJISITH TIOJHBIE M COKPAIIEHHbIE HOHHBIC YPABHEHHS PEaKIIni OOMEHa,

OTIPENIETISATh BO3MOKHOCTh IPOTEKAHUS PEAKIIi HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIINH, ITOATBEPIKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMUHbBIX BEIICCTB;

OTIPENIETISATh OKUCIUTEh M BOCCTAHOBHTEIID,

COCTABJISITh YPAaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI;

OIICHUBATDH BIIMSHUE XUMUUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH cpeibl Ha OpPTraHr3M YeIOBEKa;

IPaMOTHO O0OpaIaThCs ¢ BEIIECTBAMH B MIOBCETHEBHOM JKU3HM.

BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYHThCSI:

BBIJIBUTATh U MTPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3bI O XUMHUYECKUX CBOMCTBAaX BEIIECTB HA
OCHOBE MX COCTaBa U CTPOCHMS, MX CIIOCOOHOCTH BCTYNAaTh B XUMUUYECKHUE PEAKIIUH, O XapaKTepe
Y MIPOJIYKTaX Pa3TMYHBIX XUMUUYECKUX PEAKIIHA;

XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATH MPUYNHHO-
CJICJICTBEHHBIC CBSI3M MEXK/Ty TAaHHBIMU XapaKTePUCTHKAMHU BEIIECTBA;

COCTABJISITh MOJICKYJIIDHBIE M TIOJHBIE HWOHHBIC YPAaBHEHHS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

COCTaBIISITh YPAaBHEHUS DPEaKIMil, COOTBETCTBYIOIIUX IOCIEI0BATEIbHOCTH MPEBpAIEHUN
HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB;

HCIIOJIb30BaTh TMPUOOPETEHHBIE 3HAHMS IS DKOJOTMYECKH TI'PaMOTHOTO TIOBEICHUS B
OKpY’Karole cpefe;

WCIOJIb30BaTh MPHOOpPETEHHBIE KIIOYEBbIE KOMIIETEHIIMU TMPU BBIMOJHEHUHU IPOEKTOB U
y4eOHO-HCCIeIOBAaTeIbCKUX — 3a7ad MO HM3YyYEHUIO CBOMCTB, CIOCOOOB TONY4YCHHS H
pacro3HaBaHUs BEILECTB;

00BEKTUBHO OLIEHUBATh WH(OPMAIIUIO O BEIIECTBAX U XUMUUYECKUX IMpoIIeccax;

KPUTHYECKH OTHOCHUTHCA K TICEBJOHAYYHOW WHGOpMAIMU, HEIOOPOCOBECTHOW pEKiIaMe B
CpeacTBax MaccoBoM nHpopmanuu;

OCO3HABATh 3HAUYEHHE TEOPETUUECKUX 3HAHUM MO XUMHH ISl MPAKTUYECKOH NEeATEIbHOCTH
YeJIOBEKa;



CO3/1aBaTh MOJIEIHM W CXEMBI Uil PEHICHUs y4eOHBIX M TO3HABATEIbHBIX 337ad; NOHUMATh
HEO0X0AMMOCTh COONIO/ICHUS TPEAMUCAHNN, TIPEeIaraeMbIX B MHCTPYKIHUAX 110 UCTIOIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMUU H JIP.

9 kaacc.
BbinyckHHUK HayunTCs:

XapaKTepu30BaTh (PU3NYECKUE M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB: KUCIOPOJAA H
BOZOPOAA;

10JIy4aTh, COOMPATh KUCIOPO] U BOJIOPOI;

pacrno3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BELUIECTBA: KUCIOPO, BOJOPO/I;

pacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

PacCKpBIBaTh CMBICI OHSATHH «TETUIOBOM S PEKT peaKkiim», «MOJSIPHBIA 00beM»;

IIPOBOJUTH ONBITHI, MOATBEPXKIAIOIINE XUMHYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB;

XapaKkTepHU30BaTh B3aUMOCBSI3b MEX Y KJIaCCaMU HEOPTraHUYECKUX COEANHEHUN;

packpsiBaTh cMbici [lepuoanueckoro 3akona [[.M. Menaeneena;

OOBACHATh (PU3UYECKUN CMBICT aTOMHOIO (HOPSAKOBOTO) HOMEpa XMMHUYECKOTO 3JEMEHTa,
HOMEPOB I'PYIIIBI U ITeproia B nepuoanudeckon cucreme [[.1. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMsI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpEJeNIax
MaJIbIX TEPUOJIOB U IJIABHBIX MOATPYIII;

XapakTepu30BaTh XHMHUYECKHE OBJIEMEHTHl (OT BOJOpOJa [0 KajblUs) Ha OCHOBE HX
nojiokeHus B mepuonuyeckon cucreme /.M. MenneneeBa M OCOOCHHOCTEHM CTpOEHUS WX
aTOMOB;

MIPOBOJUTH PEAKIUH, MTOATBEPKAAIONINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB;

Ha3bIBaTh (PaKTOPHI, BIUSIOUIME HA CKOPOCTh XUMUUYECKOH peakinu;

KJIaccu(pUIMpOBaTh XMMUYECKHE PEAKLIUY 110 Pa3IMUHBIM IPU3HAKaM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX Y COCTABOM, CTPOCHUEM U CBOMCTBaMU HEMETAILIOB,;

IPOBOJUTH ONBITHl 10 MOJYYEHUIO, COOMpPAaHMIO M M3YYEHUI0 XUMHUYECKUX CBOMCTB
ra3o000pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIIEKUCIBIA a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHUEM M CBOMCTBaMHU METAILJIOB;

Ha3blBaTh OPraHMYECKUE BELIeCTBA MO MX (opMylie: MEeTaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI,
IJIMLEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHas KHUCIIOTa, CT€ApUHOBAs KHUCIIOTA, OJICMHOBas
KHCIIO0Ta, [II0K03a;

OLICHUBATh BIUSHUE XUMUYECKOT'O 3arpsI3HEHUS OKPY KaroIlel Cpeibl Ha OPraHu3M YeJI0BEKa;

I'PaMOTHO 0OpaliaThes ¢ BEIECTBAMU B IOBCEIHEBHON )KU3HU

OIpeNeNATh BO3MOXKHOCTh IPOTEKAHUS pPeaKLUil HEKOTOPBIX MPEICTABUTENEH OPraHNUYECKUX
BELIECTB C KMCIOPOJOM, BOJOPOJIOM, METAIIJIAMH, OCHOBAHUSIMH, T'aJIOTCHAMHU.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

BBIJIBUT'aTh U IIPOBEPATH SKCIEPUMEHTAILHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEAKIIUHU, O XapaKkTepe
U IPOJIyKTax pa3IMYHbIX XUMUYECKUX PEaKIHii;

XapaKTepH30BaTh BELECTBA [10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH NPUUMHHO-
CIIEICTBEHHBIE CBA3M MEKY JaHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA;

COCTaBIIATh MOJIEKYJISIDHBIE M TIOJHBIE HMOHHBIE YPAaBHEHHS IO COKPalICHHBIM HOHHBIM

YPaBHCHUAM;

IMPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IMPOSBJIATD OKHCJINTCIBbHBIC NI
BOCCTAHOBHUTEIIBHEIE CBOMCTBA C yueToOM CTEIIEHEH OKHUCIICHHUS 9JICMCHTOB, BXOJAIIUMX B €Iro
COCTaB, COCTaBJISITb  YPABHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIUX  TTOCICAOBATCIBHOCTH

MpeBpaIIeHUN HEOPraHUUYECKUX BEIIECTB PA3IUUHBIX KJIACCOB;

BBIJIBUTaTh M TMPOBEPATh HSKCHEPUMEHTAIBHO THUIOTE3bl O pE3ylbTaTax BO3JECHUCTBUS
pa3nu4YHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOU peaKInu;

WCIONIb30BaTh TNPUOOpPETEHHBbIE 3HAHUS Ui JKOJIOTHMYECKM TPAMOTHOTO TIOBEICHHUS B
OKpY’Karollen cpene;



HUCIIOJIB30BATh HpI/I06peT€HHbI€ KIIFOYCBBIC KOMIICTCHIIMMA IIPpW BBIIIOJHCHUNU IIPOCKTOB H
y4eOHO-UCCIEI0BAaTENbCKAX  33/a4 10 M3YYEHHIO CBOMCTB, CIOCOOOB THONydYeHUS U
pacro3HaBaHMsI BEIIECTB;

00BEKTHBHO OLEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUUECKUX IpoIeccax;

KPUTHYECKH OTHOCHTBCA K IICEBAOHAYYHOW WH(pOpMalWU, HEJOOPOCOBECTHOH peKiaMe B
CpeAcTBax MaccoBOi nHGopMaIuu;

0CO3HaBaTb 3HAYCHHUEC TCOPETHYCCKUX 3HAHUM 10 XUMHHU JJIsL HpaKTH‘IGCKOfI JACATCIIbHOCTH
YeJI0BEKa;

cOo3aaBaTb MOACIU U CXEMbBI IJid PCIICHHUA y‘-IC6HBIX MU IIO3HABAaTCJIbHBIX 3aJa4d, IIOHHMAaTb
HEO0X0AMMOCTh COONIOJICHUS TIPENMUCAHNH, TTPETaraeMbIX B HHCTPYKIHUAX 110 UCTIOIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIp.

2. Copepxanue Kypca « XuMus.
8 kiace»
BBenenue

[Tpeamer xumun. MeToApl MO3HAHUS B XUMHH: HAOIOICHHUE, YKCIIEPUMEHT, MOACIMPOBAHNE.
HcTounnkn xumuueckod wuHpopManuu, ee IMOoJIydeHUe, aHalu3 M [PE/ICTaBICHHE €ro
pe3ynbTaToB.

[TonsiTHe O XMUMHUYECKOM JJIeMEeHTe W (opmMax ero CyIIeCTBOBAHHS: CBOOOJHBIX aTOMax,
MIPOCTHIX M CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYNE XUMUYECKHX peakiuil OT (u3nueckux siBieHuid. Poib
XUMHHM B KU3HU uyenoBeka. Xemodumus u xemodoOus. KpaTkue cBeneHuss M3 HCTOPUU
BO3HUKHOBEHHMSI U PA3BUTUSI XUMHUHU. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHYECKOM
Hayku — pabotsl M. B. JlomonocoBa, A. M. byrneposa, JI. 1. MenneneeBa. Xumudeckas
CUMBOJIMKA. 3HAKH XUMUYECKUX AJIEMEHTOB U NMPOUCXOKICHUE X Ha3BaHUII.

Xumuyeckue Gopmynbl. Mupmekcsl u  koddduumentsl. OTHOCHUTENbHBIE aTOMHas U
MoJIeKyisipHasi Macchl. [IpoBezeHne pacyeToB MaccOBOM JOJM XHMHYECKOTO DSJeMEHTa B
BEIIECTBE HAa OCHOBE €ro (GOpMyJIbI.

[Tepuonnueckas cucrema xumuueckux sneMmeHToB [ V1. MenneneeBa, ee cTpykTypa: Majble
u OoJsiblliMe TEpHOAbl, Ipymnbl W THonarpymmbl. [lepuogudeckas cuctemMa Kak CIpPaBOYHOE
ocoOue 7S MOTYYEeHHSI CBEJICHUIN O XMMHUECKUX JIeMEHTaX.

demoncTpanuu. 1. Moxenu (mapocrepkaeBbie M Crroapra— bpurieda) pasnmuuHbix
MPOCTHIX U CIOXKHBIX BemecTB. 2. Koekius cTekisiHHoN XuMudeckor nocyasl. 3. Kosutekuus
MaTepUasioB U U3JCJIUM U3 HUX Ha OCHOBE atoMuHUs. 4. B3anmoeiicTBue MpamMopa ¢ KUCIOTOM
Y IOMYTHEHHE U3BECTKOBOM BOJIbI.

JlaGoparopHble onbIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAUIMYECKUX BEIIECTB W
pactBopoB. 2. CpaBHEHUE CKOpPOCTH HMCHApEeHHsI BOJBI, OJCKOJIOHA W 3TUJIOBOrO CHHUPTA C
¢bubTpOBaNBHOM Oymary.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

Yyamuiics JOJDKEH ymemsy:

WCIOJIb30BATh MPU XapaKTEPUCTHKE BEIIECTB MOHATHUS: «aTOM», «MOJICKYIa», «XUMUYECKUI
ANEMEHT», «XUMUYECKUW 3HAK, WIM CHUMBOJ», «BEIIECTBO», IPOCTOE BELIECTBO», «CIOKHOE
BEIIIECTBOY», «CBOWCTBA BEIIECTB», «XUMHUYECKHUE SBICHUN», «PUIUYECKUE SBICHUI,
«k0d((PUIIMEHTHI», «HUHIEKCHI», «OTHOCUTENbHAs aTOMHAs Macca», «OTHOCHUTEIbHAs
MOJIEKYJIIPHAsL MAacCay, «MAaccoBasi A0JIS AIIEMEHTa;

3HaTh: MPEAMEThl HW3YYEHHS €CTECTBEHHOHAYYHBIX JUCUUIUIMH, B TOM YHUCJIE XUMHH;
xumuueckue cuMBodtbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus
Y MPOU3HOIICHHUE;

KJIacCU(UITMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIC U CIIOKHEIE;

pasiuuaTh: Tela U BEIEeCTBAa; XMMHUUYECKHI 3JIEMEHT U MPOCTOE BELIECTBO;

OTMHCHIBAaTh: (OPMBI CYIIECTBOBAHUSA  XHUMHYECKUX DJIEMEHTOB (CBOOOIHBIE aTOMBEI,
MPOCThIE BEIIECTBa, CJOXHBIC BemiecTBa); Tabaumunyro Qopmy llepuoanyeckoil cucTembl
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XMUMUYECKUX OJIIEMEHTOB; TMOJIOKeHHe »3ieMeHTa B Tabmuue J[. M. MenaeneeBa, HCHOIb3ys
MOHATHUSL «IIEPUOA», «TPYIIay, «rJIaBHAs MOATPYINAY, «I000YHAs MOJArPYIINAY; CBOHCTBA
BEIIECTB (TBEPABIX, KUAKHX, ra3000pa3HbIX);

OOBSICHATH CYIIHOCTh XUMHUYECKUX SIBICHUH (C TOYKM 3PEHUS  aTOMHO-MOJICKYJSPHOTO
YUYCHHS) ¥ X MPUHIUITHAIBHOE OTINYNE OT (PU3MUYECKUX SIBICHUMH;

XapaKTepH30BaTh: OCHOBHBIC METOIbI M3YYEHHsS] €CTECTBEHHBIX AMCHUIUIMH (HaOnroneHue,
AKCHEPUMEHT, MOJEIUPOBAHUE); BEIIECTBO IO €ro XMMHUYECKON (OpMyse COIrIacHO IUIaHY:
KAayeCTBEHHBIH COCTaB, THUIl BellecTBAa (IIPOCTOE WJIM CIIOXHOE), KOJIUYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsE MOJIEKYJIIpHasi Macca, COOTHOILIEHUE MacC 3JIEMEHTOB B BEILECTBE, MacCOBbIE
JIOJIM DJIEMEHTOB B BEIIECTBE (I CIIOKHBIX BEIIECTB); POJIb XUMHH (IIOJIOKUTEIbHYIO U
OTPHIIATENIbHYIO) B )KM3HU YEJIOBEKA, apIYMEHTUPOBATh CBOE OTHOLICHHE K ATOH Mpobieme;

BBIUUCIIATh OTHOCHUTEIbHYIO MOJIEKYJIIPHYIO Maccy BeEIIeCTBa U MAacCOBYIK JOJIO
XMUMHMUYECKOTO AJIEMEHTA B COCMHEHMUSIX;

MIPOBOJUTH HAOJIIO/IEHUS CBOMCTB BELLIECTB U SIBICHUN, IPOUCXOASIINX C BEUIECTBAMU;

coOroAaTh NMpaBuiia TEXHUKH O€30M1aCHOCTH NPHU MPOBEACHUN HAOII0IEHUH U 1ab0paTOPHBIX
OTIBITOB.

MeranpeameTHble pe3yJibTaThl 00y4eHHUs

VYyammiicss J0KEH yMETh:

OMpeNensaTh MpoOJeMbl, T. €. YCTaHaBIMBATb HECOOTBETCTBHE MEXKIYy JKEIaeMbIM U
JICUCTBUTEIIbHBIM;

COCTaBJISITh CJIOKHBIH TJIaH TEKCTa,
BJIaIETh TAKUM BUJIOM H3JIO’KEHUS TEKCTa, KaK IOBECTBOBAHUE;

M0J1 PYKOBOJCTBOM YYHTENSl IPOBOJUTH HETIOCPEACTBEHHOE HAOII0ICHHE;

II0JT PYKOBOJCTBOM Yy4HTENsl 0OPMIIATh OTUET, BKIIOYAIOLIUI ONKMCaHUE HAOIIOAEHUS, €ro
pe3yabTaTOB, BEIBOJIOB;

UCIOJb30BaTh TAKOM BHUJ MBICICHHOTO (MIEalbHOI0) MOJEIMPOBAHUSA, KaK 3HAKOBOE
MOJIEIMPOBaHUE (Ha IPUMEPE 3HAKOB XUMUYECKHX 3JIEMEHTOB, XUMUYECKUX (hopmy);

UCIOJIb30BaTh TAKOW BUJ MAaTE€PHUAIBbHOTO (IIPEIMETHOTO) MOJEINPOBAHUS, KaK (HU3NUECKOEe
MOJIEIMPOBaHUE (Ha IPUMEPE MOJICIMPOBAHUS aTOMOB M MOJIEKYI);

M0JIy4aTh XUMUUYECKYIO HH()OPMALUIO U3 Pa3IMYHbIX HCTOYHUKOB;

omnpenenaTb OObEKT U acleKT aHaJIN3a U CUHTE3a;
OIpeNeNATh KOMIIOHEHThl 00BEKTAa B COOTBETCTBUU C ACIIEKTOM aHaIM3a U CHHTE3a;
OCYIIECTBJISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OIMCaHNE KOMIIOHEHTOB O0OBEKTa;
OIpeNieNATh OTHOIIEHUS 00BEKTA C IPYTUMHU 00bEKTAMU;

OIpEeNIeNATh CYIECTBEHHbIE IPU3HAKU OOBEKTA.

Tema 1. ATOMBI XUMHUYECKHUX HIIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUUECKUX HJIEMEHTOB.

OCHOBHBIE CBEIEHUS O CTPOCHMM aTOMOB. Jloka3arenbCcTBa CI0XKHOCTH CTPOCHHS aTOMOB.
OmnsiThl Pesepdopaa. [TnanerapHast Moaenb CTpoeHUs aToOMa.

CocTtaB aTOMHBIX si/iep: IPOTOHBI, HEHTpoHbl. OTHOCHUTENbHAs aTOMHAas Macca. B3auMocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTENbHASI aTOMHAsI Macca».

M3MeHeHue yncia MpoTOHOB B sJipe aToMa — 00pa30BaHNe HOBBIX XMMUYECKHUX JIEMEHTOB.

V3meHenne uucna HEHTPOHOB B sJpe aromMa — oOpazoBaHue H30TOoNoB. CoBpeMeHHOE
OTIPEJICIIEHUE TIOHATUS «XUMUYECKHI 31eMeHT». M30Tonbl Kak pasHOBUIHOCTH aTOMOB OJIHOTO
XMUMHMUYECKOTO IEMEHTA.

OnexkTpoHbl. CTpOE€HHE HIIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHMX JJIEMEHTOB MaJbIX
nepuo10B. [IoHsATHE 0 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.

Ilepnoauueckas cucremMa XuMuueckux anemeHtoB JI. . MenneneeBa u cTpoeHne aTOMOB —
¢u3nvecKuii CMBICI TOPSIIKOBOTO HOMEpa JI€MEHTa, HOMEepa IpyIIibl, HOMepa Meproa.

N3MeHeHne uMcna 3JIEKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YPOBHE aTOMa XMMHMYECKOIO
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JJIeMEeHTa — 00pa30BaHUE TOJOKUTEIBHBIX U OTPUILIATEIBHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMU METaJUIOB M HeMeTauioB. [IpuynHbl M3MEHEHHUSI METAUIMUYECKUX M HEMETaNIMYeCKUX
CBOMCTB B mepuoaax u rpynmnax. OOpazoBanue OMHapHbIX coenuHeHuil. [lonsaTue 06 MOHHOM
cBs3u. Cxembl 00pa3oBaHUsl MOHHOMW CBS3U. B3anmMojielicTBHE aTOMOB 3JE€MEHTOB-HEMETAJIOB
MEXay co00li — o00pa3oBaHME JIBYXaTOMHBIX MOJICKYJ MPOCTHIX BemiecTB. KoBaneHTHas
HEMOJIIPHAS XUMUYECKas CBSA3b. DIEKTPOHHBIC U CTPYKTYPHBIE POPMYIIHI.

B3aumojeiicTBue aroMOB HEMETAIIOB MEXAy 000l — 00pa3oBaHHe OMHAPHBIX COEIMHEHUN
HEMETAJUIOB. DJEKTpoOTpullaTeab HOCTh. KoBanmeHnTHas monsipHas cBsi3b. llonsaTtue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBATH KOBAICHTHBIC XHMHUYECKHAE CBSI3H.
Cocrasnenue Gopmysl OMHAPHBIX COCIMHEHUH MO BaJIeHTHOCTH. Haxosk/ieHue BAJICHTHOCTH 10
(dbopmMyiie OMHAPHOTO COCAMHCHHSI.

B3anMopeiicTBiie aTOMOB METaNIOB MEXAYy CO00H — oO0pa3oBaHHE METAUTMYECKHX
kpuctauioB. [loHsITHE O METANINYECKON CBSI3H.

Jdemoncrpauuu. Mojgenu aroMOB XUMHYECKHMX OJJIeMEHTOB. llepumoamyeckass cucrema
xumudeckux aneMenToB J[. . MenpeneeBa (pazimuunbie GOpMbl).

JlabopaTopHblie omnbITbl. 3. MojaenupoBanue MNpUHIMUNA JEHCTBUS CKAaHUPYIOIIETO
MuKpockomna. 4. M3rotoBineHue mojeneil Mojiekysl OMHApHBIX coeauHeHuil. 5. M3roTomieHue
MO/JIEJN, WIUTIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOU CBA3H.

IIpeaMeTHbIE pe3yJbTaThl 00yUYEeHUS

Yyamuiics JOJKEH ymems:

UCIIOJIb30BATh MPHU XapaKTEPUCTUKE aTOMOB IMOHSTHS: «IIPOTOH», «HEHUTPOH», «IJIEKTPOHY,
«XUMHYECKHM  3JEMEHT», «MacCcOBO€  UHUCIO»,  «U30TOM»,  «IJIEKTPOHHBIA  CIOi»,
(QHEPreTUYECKU  YPOBEHb»,  «DJIEMEHTBI-METAJUIb»,  «OAJEMEHTBI-HEMETAJUIb»;,  IpHU
XapaKTEPUCTHKE BEIIECTB TOHATHUS «HOHHAS CBS3b», «HOHBI), «KOBAJCHTHAs HEMOJSIpHas
CBA3b», «KOBAJICHTHAsl TMOJSpPHAs CBA3bY, <OJIEKTPOOTPULIATEIIBHOCTE», «BaJE€HTHOCTHY,
«METAIIINYECKAsl CBS3bY;

OIKCHIBATh COCTaB W CTPOCHUE ATOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOoMmepamu 1—20 B
[Tepuoanueckoit cucreme xumuueckux snmemeHToB . . Menneneena;

COCTABJISITh CXEMBI PACIPEICICHUS JJIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM
000JI0YKEe AaTOMOB; CXE€Mbl O0Opa30BaHUs pa3HBIX THIOB XWMHYECKOW CBs3U (MOHHOM,
KOBAJICHTHOW, METaJUTHYECKOM );

OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB XHMHUYECKUX DJIEMEHTOB (3apsiioB sep
aTOMOB, YHCJIA AJIEKTPOHOB Ha BHEUIHEM JIEKTPOHHOM CJIO€, YHACIIO 3aIIOJIHSEMBIX 3JIE€KTPOHHBIX
CIIOEB, paguyCc aroMa, JJIEKTPOOTPULATEIBHOCTh, METALIMYECKHUE U HEMETAIMYECKUE
CBOMCTBa) B IMepHoJax U Tpymnnax (riaBHbIX mnoArpynnax) Ilepuomudeckoid cucTembl
XUMUYeCcKuX 351eMeHToB [[. 1. MenzeneeBa ¢ TOUKU 3pe€HUs TEOPUH CTPOCHUS aTOMA;

CpPaBHUBATh CBOMCTBAa aTOMOB XMMHYECKUX 3JIEMEHTOB, HaXOAIIUXCSA B OJHOM IEPHOJE WIH
rinaBHo mnoarpymnne Ilepuonnueckod cucteMbl XxUMHUuUeckuX 3ieMeHToB /[l M. Menneneesa
(3apsimoB  sAep aTOMOB, 4YHCIA OJJIEKTPOHOB HA BHEUIHEM DJJEKTPOHHOM CIIOE, YHCIIO
3ar0JIHAEMBIX IEKTPOHHBIX CJIOEB, PAJIUYC aTOMA, AEKTPOOTPULATENbHOCTh, METAITIMYECKUE U
HEMETAJTTNYEeCKHE CBONCTBA);

JaBaTh XapaKTEPUCTUKY XUMHUUECKHX 3JEMEHTOB MO HUX MojoxeHutro B lleprommyeckoit
cucreme xumuueckux snemeHToB JI. M. MeHneneeBa (XuMUYECKHI 3HAK, MOPSAKOBBIN HOMeED,
Nepuo, rpymma, NoArpynmna, OTHOCUTENbHAsE aTOMHasi Macca, CTpPOEHUE aroMa — 3apAajl sjpa,
YHCIIO TIPOTOHOB M HEHUTPOHOB B sifpe, OOIIee YUCIIO AIIEKTPOHOB, paclpeielieHue AIEKTPOHOB
IO JIEKTPOHHBIM CJIOSIM);

OTIPEEINATh TUI XUMHUYECKON CBSI3H MO (GopMYyJie BEIIECTBA;

MPUBOJIUTH IPUMEPHI BEUIECTB C PA3HBIMHU TUIIAMH XUMHUUYECKOU CBSI3U;

XapaKkTepu30BaTh MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBsI3U (OOMEHHBIN), HOHHOU CBSI3H,
METAJUTMYECKOH CBS3H;

YCTaHaBJIUBATh MPUYMHHO-CIIEACTBEHHBIE CBA3H: COCTAB BEIIECTBA — TUIl XUMUYECKOMN CBA3H;

COCTaBIATH POPMYIIBI OMHAPHBIX COCTUHEHHH 110 BAJICHTHOCTH;
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HaXOJHUTh BAJICHTHOCTh DJIEMEHTOB 1O (hopMyJie OMHAPHOTO COCAMHCHHUSL.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH s

Yyamuiics JOJDKEH ymems:

(hopMyITHUPOBATh THUIOTE3Y MO PEHICHUIO TIPOOIIEM;

COCTaBISITh TUIAH BBIMIOJIHCHHUS] YYEOHOW 3aqadd, pEmeHUss MpoOJieM TBOPUYECKOTO U
MMOMCKOBOI'O XapaKTepa, BHIMOIHEHUSI TPOEKTa COBMECTHO C YUUTEIIEM;

COCTABJISITh TE3UCHI TEKCTA;

BJIAJICTh TAKUM BUOM H3JIOKEHUS TEKCTA, KaK OMMCAHHUE;

WCIIOJIb30BaTh TaKOW BHJ MBICICHHOTO (MI€aTbHOTO) MOJETUPOBAHUs, KaK 3HAKOBOE
MO/IETUPOBAHKE (HA IPUMEPE COCTABIICHUS CXeM 00pa30BaHUs XUMHUUECKOU CBSI3H);

WCIIOJIB30BaTh TaKOW BHJ MaTepUAIBHOTO (IIPEIMETHOr0) MOJICIUPOBAHUs, KaK aHAJIOTOBOE
MO/IETMPOBAHNUE;

WCIIOJIH30BaTh TAKOW BUJ MaTepUaIbHOTO (MPEIMETHOTO) MOJCIUPOBAHUA, KaK (PU3UUECKOE
MOJIETMpOBaHKE (HA TPUMEPE MOJIENIEH CTPOCHHS aTOMOB);

OTIpeNIeTsATh 0OBEKTHI CPAaBHEHUSI U ACTIEKT CPaBHEHUSI 0OBEKTOB;

BBITIOJIHSITH HETMIOJHOE OTHOJIMHEWHOE CPaBHEHUE;

BBITIOJIHSITH HETMIOJIHOE KOMIUJIEKCHOE CpaBHEHUE;

BBITIOJTHSTH TIOJTHOE OTHOJTMHEHHOE CPaBHEHHE.

Tema 2. IIpocThlie BemecTsa

[Tosoxxenne meTamioB 1 HeMeTaIoB B [leproauyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa. Bakneiinue mpocThie BEIIECTBA — METAIIIBI (3KENe30, aTFOMUHUHN, KaJIBIIHM,
MarHuii, HaTpuii, kanauif). Oduue puznyeckue cBOWCTBa METAIIOB.

Baxneiimme nmpocTeie BeleCTB-HEMETAIUTBI, 00pa30BaHHBIE aTOMaMH KHCJIOPOJa, BOJOPO/IA,
azoTa, cepbl, (ocdopa, yriaepoma. Mosekylbl MPOCTHIX BEIIECT-HEMETAIJIOB — BOAOPOJA,
KHCJIOPO/1a, a30Ta, rajJoreHoB. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XMMMUYECKHUX DJIEMEHTOB K OOpa30BaHHUIO HECKOJBKHX MMPOCTHIX
BEIIECTB — aJUIOTPONUsA. AJUIOTpOmHBIE MoauduKanuu Kucioponaa, ¢ocdopa, oosa.
Meramueckie U HEMETANIMYECKUE CBOWCTBA NPOCTHIX BeHIECTB. OTHOCUTENBHOCTH 3TOTO
MTOHSATHUA.

Uucno Asoraapo. KommuectBo BemectBa. Mosb. MonsipHas macca. MoJsspHBI 00beM
ra3oo0pa3HbIxX BemecTB. KpaTHble eqUHUIBI U3MEPEHHS KOJIMYEeCTBa BEIIeCTBA — MUJUIUMOJIb U
KWIOMOJb, MWUIMMOJSIDHAs W KWIOMOJISIDHAs MAacChl BELIECTBA, MWUIMMOJIAPHBIA U
KUJIOMOJISIPHBIN 00bEeMbI T'a3000pa3HbIX BELIECTB.

Pacuersl ¢ wuCHoNb30BaHWEM TMOHATHUM «KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTAIPON.

Jemouncrpanuun. [lonydenne o3ona. OOpasipl 6EIOT0 U CEPOro 0JI0Ba, OEIOT0 U KPacHOTO
docdopa. Hekotopble MeTamibl ¥ HEMETaUIbl ¢ KOJIMYECTBOM BemecTBa 1 Moisib. MomnsipHbIi
00BbeM raz000pa3HbIX BEIIECTB.

JladopaTopHble onbIThl. 6. O3HaKOMJIEHHE C KOJUIEKUHEW MeTaioB. 7. O3HaKOMIIEHHE C
KOJUUIEKLIMEH HEMETAILJIOB.

IIpeaMeTHbIe pe3yJbTaThl 00y4eHHUS

Yyamuiics JOJDKEH ymems:

WCIIOJb30BaTh IMPU XaPAKTEPUCTUKE BEUIECTB MOHATUA: «METAIb», «IUIACTUYHOCTDY,
«TETUTOMPOBOJIHOCTBY, «3JEKTPONPOBOTHOCTDY, «HEMETAIIbDY, «AJLIOTPOIHUS, «AJUIOTPOIHbIE
BHUJIOM3MEHEHUS, UITN MOAU(PUKAIIUN,;

ONUCHIBaTh MOJIOKEHUE HIIEMEHTOB-METAIIOB M 3JIEMEHTOB-HEMETAIJIOB B Ilepumoanueckoi
cucreme xumuueckux snemeHToB . . Menneneesa;

KIIaCCU(HUITMPOBATH MPOCTHIE BEIIECTBA HA METAJUTH U HEMETAJUIbI, SJIEMEHTHI;

ONpeneNsATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY W3 HU3YyYEHHBIX KJIacCOB
— METaJUIbl 1 HEMETAJLJIbI;
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JI0Ka3bIBaTb OTHOCUTEIBHOCTD JIEJIEHHSI IPOCTHIX BELIECTB HA METAJLIIbl U HEMETAILIIBL;

XapaKkTepHu30BaTh 00MmKe (PU3HUECKHE CBOMCTBA METAILIOB;

YCTaHABIMBAaTh NPUYMHHO-CIIEICTBEHHBIE CBSA3M MEXKAY CTPOCHHEM aToMa M XUMHUYECKON
CBSI3bI0 B IIPOCTBIX BELECTBAX — METaJLIaX U HEMeTalllax;

00BSICHATH MHOTOO0OPAa3He NPOCTHIX BEIIECTB TAKUM (aKTOPOM, KaK aJuIOTPOIIHUS;

ONMCHIBATh CBOMCTBA BELECTB (HA IPUMEpaX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB);

COOIIIOIaTh MpaBHiIa TEXHUKK 0€30MacCHOCTH MPH MPOBEIACHUN HAOIIOICHHUA 1 1a00paTOPHBIX
OTIBITOB;

WCIO0JIb30BaTh IPU PELIEHUH PacUeTHBIX 3a/a4 MOHATHUS: «KOJUYECTBO BEIIECTBAY», «MOJIbY,
«IIOCTOSTHHAS ABOTAJIPO», «MOJISIpHAs Macca», «MOJISIPHBIA 00BEM Ta3oB», «HOPMAJIbHBIC
YCIIOBUS»;

MPOBOJANUTH PAcCUYEThl C HUCIOJb30BAHUEM MOHATUN: «KOJIMYECTBO BEIIECTBA», «MOJIApHAs
Maccay, «MOJISIPHBII 00bEM ra3oBy, «IIOCTOSIHHAsE ABOTaIpO».

MeranpeameTHble pe3yJabTaThl 00y4eHUs

Yyamuiics JOJKEH ymems.

COCTaBJISITh KOHCIEKT TEKCTA;

CaMOCTOSITENILHO UCII0JIb30BATh HEMOCPEACTBEHHOE HAOIIOIEHNUE;

CaMOCTOSITENIbHO 0(POPMIIATH OTUET, BKIIOYAIOIIMM OnucaHne HaOMI0AeHUs, €r0 pe3ybTaToB,
BBIBOJIOB;

BBITIOJIHSATH MOJIHOE KOMIUIEKCHOE CpPaBHEHUE;

BBITIOJIHATH CPAaBHEHUE 110 aHAJIOTUH.

Tema 3. CoenriHeHHsI XUMUYECKHX 1eMeHTOB (13 +14 13 pe3epBHOTO BpEMEHH)

Crenens okucienusi. CpaBHEHHE CTETIEHU OKHCIEHUS U BalleHTHOCTU. Onpe/ieieHre CTeNneH!
OKHCIICHMsI JIEMEHTOB B OMHapHbIX coeauHeHusXx. CocraBieHue QopMmya OUHApPHBIX
COeQUHEHMH, OOIIHI CIT0cOo0 UX HAa3BaHUM.

buHapHble COeIMHEHMs] METalJIOB M HEMETAJJIOB: OKCUIbI, XJIOPHUABIL, CyabQHUABI U IIp.
CocraBnenue ux GopmyiI.

bunapHble coeMHEHNs] HEMETAJIOB: OKCU/bI, JIETY4He BOAOPOAHBIE COEANHEHMSI, UX COCTaB
u Ha3BaHusa. IlpencraBurenu OKCHAOB: BOJA, YIJIEKHCIBIH a3, HErameHas H3BECTb.
[IpencraBuTenu JeTy4uX BOJOPOIHBIX COETUHEHUI: XJIOPOBOIOPOJ U AMMHAK.

OcHoBaHMs, X COCTaB M Ha3BaHus. PacTBopuMOCTb OocHOBaHMii B Boje. IIpencraBurenu
H1eJ04eil: THAPOKCUIBI HATpHs, Kanus U Kauplus. [loHaTne 00 MHIMKATOpax M KaueCTBEHHBIX
peaKuusx.

Kucnotsl, ux cocraB u HazBaHus. Knaccudukanus kucnor. [IpencraBurenu KUCaoT: cepHas,
consiHast, a3orHas. Ilonstne o mkane kuciotHoctu (mkana pH). M3menenue oxpacku
WH/IUKAaTOPOB.

Coun Kak MPOU3BOJIHBIE KUCIOT U OCHOBAHUM, X COCTAaB M Ha3BaHMs. PacTBOpUMOCTb coseit
B Bozie. [IpencraBurenu coneil: xiopu HaTpus, kKapooHaT U docdaT KaubLus.

AMopdHbIe U KPUCTAJUINYECKHE BEILEeCTBA.

MexMoJIeKy sIpHble B3aUMOAEHCTBHUS. THUINBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTb
CBOJCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PELIETOK.

Yuctsle BemiecTBa U cMecu. IIpumeps! )KuaKUX, TBEpAbIX U ra3000pa3HbIXx cMeceid. CBoHCTBa
YUCTBIX BemecTB M cMeceil. Mx coctaB. MaccoBas u 0O0beMHas JOJIM KOMIIOHEHTa CMECH.
Pacuetsl, CBA3aHHBIE ¢ NCIIOJIB30BAHUEM TIOHATHUS «IOJISD».

Jemoncrpanun. OOpa3ibsl  OKCHIOB, KHCIOT, OCHOBaHUN u cojeil. Mojenu
KPUCTANIMYECKUX PpEIIEeTOK XJOpuaa HaTpus, anmasza, okcuia yraepoaa (IV). Kucnortho-
LIEJIOYHBIE HMHIVKATOpBl, MU3MEHEHHE HX OKPACKM B PA3JIMYHBIX Cpelax. YHHUBEPCAIbHBIN
MHIMKATOp U U3MEHEHHE €r0 OKPACKH B pa3in4HbIX cpenax. [lkana pH.

JlaGopaTopHble onbIThl. 8. O3HaKOMJIEHHE C KOJUIEKIMEeH OKcHUIoB. 9. O3HaKOMIICHHE CO
cBoiictBamu amMmuaka. 10. KauecTtBeHHas peakums Ha yraekucnsid ras. 11. Onpenenenne pH
PacTBOPOB KUCIIO ThI, 1€JI04YM U BoAbI. 12. Onpenenenne pH TUMOHHOTO U S0JI0YHOTO COKOB Ha
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cpe3e mwioaoB. 13. O3nakomiieHwe ¢ KoJuiekuuen coneil. 14. O3HakoMIieHHWE C KOJUICKIUEH
BEIIECTB C pa3HbIM THUIIOM KPUCTAIUIMYECKOW  pemieTku. M3rotoBieHue Mopenen
KPUCTATMYECKUX perieTok. 15. O3HakoMieHne ¢ 00pa3ioM ropHOM MOPOIbI.

IIpeaMeTHbIE pe3ybTaThl 00y4eHHs

Yyamuiics JOJKEH ymems.:

WCIIOJBb30BaTh MIPU  XAPAKTEPUCTUKE  BEIIECTB  IOHSATHUSA:  «CTEMEHb  OKUCICHU,
«BAJICHTHOCTBY, «OKCHUJIBI», «OCHOBAHUS, IIEIOUYN», «KAYSCTBCHHAS PEAKIIUD», «HHIUKATOPY,
CKHCIIOTBI», «KHCIOPOJCOIEPKAIINE KHCIOTH), «OCCKUCIOPOTHBIC KHCIOTBD), «KUCIOTHAsS
cpena», «IIeIoYHas cpela», «HEeUTpalbHas cpeaa», «mkana pH», «comm», «amopdHbie
BEILIECTBA», «KPUCTAUIMYECKHME  BEUIECTBA», «KPUCTAUIMUECKAs  peUIeTKa», «UOHHas
KpUCTAJUTMYECKasi pEIIeTKa», «aTOMHAas KPUCTAJUIMUECKas PeIIeTKa», «MOJICKYyJspHas
KpUCTAJUTHYECKAs PEIIEeTKay, «METAUTNYECKas KPUCTAIUTNYECKAs PEIIETKa», «CMECH»;

KJIaCCU(UIIMPOBATh CJOXKHBbIE HEOPraHMYECKHE BEIIeCTBA II0 COCTaBy Ha OKCHJBI,
OCHOBAHUSI, KUCJIOTHI U COJIM; OCHOBAHUS, KUCJIOTHI U COJIM M0 PACTBOPUMOCTHU B BOJIE; KHUCIOTHI
110 OCHOBHOCTH U COJECPKaHHIO KUCIOPOa;

OTIPENIETIATh NMPUHAJICKHOCTh HEOPraHUUECKUX BEIIECTB K OJJHOMY M3 M3YYECHHBIX KJIACCOB
(oKcuapl, 1€Ty4re BOJOPOIHBIE COSAMHEHNS, OCHOBAHUS, KUCIIOTHI, COJIN) 10 GOpMyIIe;

OTIMCHIBATh CBOMCTBA OTMIEIBHBIX MPEJICTABUTENEH OKCHIOB (HAa MPUMEPE BOJIbI, YIIIEKUCIOTO
ra3a, HerameHo! M3BECTH), JETyYUX BOJOPOJHBIX COEIMHEHUH (Ha MpUMepe XJIOpOBOJIOpoa U
aMMHuaka), OCHOBAaHMU (Ha MpHUMepe THUIPOKCHUIOB HATPHs, Kalus M Kalbliid), KUCJIOT (Ha
MpuUMepe CEPHOW KHCIOThI) W CoJiel (Ha TpuMepe XJIOopuja HaTpus, kapOoHaTa KabIus,
¢docdara kanpms);

OTIPENIETISATh BAJICHTHOCTh U CTENEHb OKMCIICHUS DJIIEMEHTOB B BEIECTBAX;

COCTaBJIATH (DOPMYIBI OKCHIOB, OCHOBAHMM, KHCIIOT U COJIEH MO BAJIEHTHOCTSIM W CTEIICHSIM
OKHCJICHHS 3JIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIOT,
OCHOBAHHH U COJICH;

COCTaBJISATh Ha3BaHUS OKCHUJIOB, OCHOBAHWM, KUCJIOT U COJICH;

CpaBHHMBATh BJICHTHOCTh M CTEIIEHb OKUCIICHUS;

OKCH/Ibl, OCHOBaHUS, KUCIOTHI U COJIM [0 COCTaBY;

MCIOJIb30BaTh TaOJIUIy PACTBOPUMOCTH JIsl OTIPE/ICTICHHs] PACTBOPUMOCTH BEILIECTB;

YCTaHABIUBAaTh TE€HETHYECKYI0 CBSI3b MEXKIY OKCHIOM M THUIPOKCHIIOM U Hao0OpoT;
MIPUYMHHO-CIICICTBEHHbIE CBSI3U MEXIY CTPOCHHEM aToMa, XHMHUYECKOH CBSI3bI0 U THUIIOM
KPUCTAIIMYECKON PEIIeTKU XUMHUYECKUX COCAMHEHUN;

XapakTepu30BaTh ATOMHBIC, MOJIEKYJSpHbIC, MOHHBbIE, METAUIMYECKUE KPUCTAIMYECKUE
pELIETKH; Cpely pacTBOpPa ¢ MOMOIIIbIO mIKalbl pH;

MIPUBOJIUTH PUMEPHI BEHIECTB C Pa3HBIMU TUIIAMH KPUCTANTMYECKOU PEIIETKH;

MPOBOJUTH HAOMIOZCHMSI 3a CBOICTBAMHM BEIIECTB U SIBJICHUAMH, MPOUCXOJIALIUMHU C
BEI[ECTBAMU;

coOroAaTh MpaBmia TEXHUKH 0€30IaCHOCTH MPH MPOBEACHUH HAOIIOCHUI 1 OTIBITOB;

HCCIIEIOBATh CPEAY PaCTBOPA C IOMOIIbIO HHIUKATOPOB;

AKCIEPUMEHTAJIBHO pa3inyaTh KUCIOTHI U IIET0YH, MOIb3YsACh HHANKATOPAMU;

UCIONIb30BaTh TPU PEIICHWH pPACUeTHBIX 3a7ad TOHSTHUS «MaccoBasl JOJiS DJIEMEHTa B
BEII[ECTBE», «MaccoBasl JOJs PACTBOPEHHOTO BEIIECTBa», «0OBEMHas [OJiA Tra3000pa3HOro
BEIIECTBAY;

MIPOBOJHTH PAacueThl C UCIOJIB30BAHUEM IMOHATHI «MaccoBas JOJS dJEMEHTa B BEIIECTBEY,
«MaccoBasi J0Jsl paCTBOPEHHOTO BEIIECTBa», «0OOBEMHAs IOJI Ta3000pa3HOTO BEIIECTBAY.

MeranpeaMeTHble pe3yJabTAThl 00y4eHusl

Yyamuiics JOJKEH ymems:

COCTaBIISITh HA OCHOBE TEKCTa TAaOMUIIBI, B TOM YHclie ¢ mpuMeHeHueM cpeacts UKT;

MOJ1 PYKOBOACTBOM YUHTEIsl TPOBOJUTH OMIOCPEIOBAHHOE HAOIOICHUE;

MOJT PYKOBOJICTBOM YUUTENS 0POPMIISITh OTUET, BKIIFOUAIOLIUI OTIMCAHUE DKCIIEPUMEHTA, €ro
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pe3yJIbTaTOB, BHIBOJIOB;

OCYILECTBIIATh MHAYKTHBHOE 0000mIeHHe (0T EIUHUYHOTO JOCTOBEPHOTO K 0OOmeMy
BEPOSATHOCTHOMY), T. €. OTIPEACIATh OOIINe CYIIECTBEHHbIE PU3HAKHU JBYX U 00Jiee 0OBEKTOB U
(buKcHpoBaTh UX B (hOpMe MOHATUS WU CYKICHHUS;

OCYILECTBIISATh JIEAYKTUBHOE 00O0OIIeHne (MOJBeIeHNE EAWHUYHOTO JIOCTOBEPHOTO IO
o011ee T0CTOBEPHOE), T. €. aKTYaJIHU3UPOBAThH MOHATUE WU CYXJCHUE, U OTOXKACCTBIATH C HUM
COOTBETCTBYIOIIHME CYIIECTBEHHBIC TPU3HAKH OJTHOTO MK 00Jiee 0OBEKTOB;

ONPEENATh aCHEeKT Kilaccupukanuu;

OCYIIECTBIISATH KIACCH(PUKAIUIO;

3HATh M UCTIOJIB30BATh PA3IMUHbIC ()OPMBI MPEICTABICHUS KITACCUPUKAIIHH.

Tema 4. U3meHeHusl, NPOUCXOASIIIUE € BelleCTBAMU

[TonsiTHe siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, ITPOUCXO IAIIUMHU C BELIECTBOM.

SIBneHus, cBA3aHHbBIE C M3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHHUS BEIleCTBA IpHU
IIOCTOSIHHOM €ro coctaBe, — (u3znueckue sBieHUsA. Du3nyecKkue SBJIECHUS B XUMUHU!
TUCTWJUISILIMS, KpUCTAJNIM3allusl, BBbIIapUBAaHUE U BO3IOHKA BEIIECTB, (UIbTPOBAHUE H
LEHTPUPYTUpOBaHUE.

SIBneHusi, cBsI3aHHBIE C UI3MEHEHUEM COCTaBa BEILECTBA, — XUMUYECKHE peakuuu. [IpuzHaku
U YCIIOBHUS NPOTEKAaHUS XUMHUYECKHX peakuui. BulaeneHue TemiaoThl W CBETa — pPEAKIHUH
ropenus. [ToHnsiTue 00 3K30 U SHAOTEPMHUUECKUX PEAKIUAX.

3aKOH COXpaHEHMsI MacChl BEIIEeCTB. XUMHUUYECKHE YpaBHEHHUS. 3HAU€HUE HHJEKCOB U
ko3¢ punmentoB. CocTaBieHNe YPaBHEHUN XUMUUYECKUX PEAKIUH.

Pacuersl Mo xuMHuecKkuM ypaBHEHUSM. Pelnienue 3aau Ha HaX0Xk/I€HUE KOJIMYECTBA, MaCChl
win o6beMa NpOAYKTa peaKIUH IO KOJMYECTBY, Macce WM 0O0bEMYy HCXOJHOIO BEIIECTBA.
Pacuets! ¢ ucnosib30BaHUEM MOHSTHUS «IOJIS», KOT/Ia HCXOTHOE BEIIECTBO JaHO B BUJIE PACTBOPA
C 3aJIJaHHOM MAacCOBOM JI0JIEH PACTBOPEHHOIO BELIECTBA WJIM COJECPKHUT OMNPEICICHHYIO J0JIIO
MpUMECEH.

Peakuuu paznoxenus. IIpeacraBieHre o CKOPOCTH XMMHUYECKUX peakiui. KatamuszaTopsl.
DepMEHTBHI.

Peakuun coemunenus. KaranuTtuueckne W HEKaTaIUTHYECKHUE pEaKIHUH, OOpaTUMble H
HeoOpaTHMBbIE PEaKIIHH.

Peakuuu 3amemienus. Psii akTHBHOCTH METaIIOB, €r0 UCHOJIb30BaHUE JJISl IPOTHO3UPOBAHUS
BO3MOXHOCTH TMPOTEKAHUSI PEAKIHUI MEeXay MeTallylaMH U KUCJIOTaMH, PEaKlHMil BbITECHEHUS
OJIHUX METaJUIOB U3 PACTBOPOB UX COJICH JPYrUMU METaJlJIaMHU.

Peaknun oOmena. Peaknum HelTpanmu3anuu. YCIOBHS TMPOTEKaHUS peakiuii oOMeHa B
pacTBopax J10 KOHIIA.

Tunbel XUMUYECKHMX peakIuii Ha MpUMepe CBOWCTB BoAbl. Peakius pasnoxeHus —
ANIEKTPOJIU3 BOJbL. Peakunu coeMHEHHUs — B3aUMOJICHCTBUE BOJBI C OKCHJIAMH METAJJIOB U
HEMETAJJIOB. YCJIOBHE B3aUMOJCHUCTBHSI OKCHIOB METAJIOB U HEMETauIoB ¢ Bojoi. [lonstue
«ruApoKcuab. Peakiuy 3amenieHus — B3auMOJCHCTBHE BOJIbI ¢ MeTaiaMu. Peakiiuu oOmeHa —
TUIPOJIU3 BEIECTB.

JemoncTpamuu. IIpumepbl Gu3ndeckux sBICHUN: a) IUIaBlieHHE NapaduHa; 0) BO3roHKa
noJia WM OEH30MHOM KHUCIIOTHI; B) paCTBOPEHUE OKpAIlIEHHBIX coJieil; I) auddy3ust TymucThIX
BEIIECTB C TOpsIled JaMIOYKH HakanuBaHus. [IpuMepbl XMMHUECKUX SIBIEHUI: a) TOpeHHe
MarHus, Qocdopa; 6) B3auMoJeHcTBHE COJITHON KHUCIOTBI C MPAaMOpOM WJIM MEJIOM; B)
nosydenue ruapokcua meau (II); r) pactBopeHue MmosydeHHOTO TMAPOKCHJA B KUCIOTAX; 1)
B3aumojeiictBue okcuga menu (II) ¢ cepHoil kuWcmoTOW TpuM HArpeBaHUU; €) Pa3JIOKEHHE
MepMaHTraHaTa Kajlus; 5K) pa3joKeHUe MepOKCHa BOJAOPOAa ¢ MOMOIIBIO TMOKCH]IA MapraHia u
KaTaJia3bl KapToQes WM MOPKOBH; 3) B3aMO/ICHCTBHE Pa30aBICHHBIX KUCIOT C MeTalIaMH.

JlabopaTopHble onbIThl. 16. [IpokannBaHnue Meau B IUIAMEHU CHUPTOBKU. 17. 3amerieHne
Meau B pactBope xsopuga meau (I1) xemnezom.

IIpenmeTrHble pe3yJbTaThbl 00y4eHHs
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VYyamuiics J0JKEH ymems:

UCIOJIb30BaTh IPU XapaKTEPUCTUKE BEIIECTB MMOHATHS: <JIUCTHILISALUA», «IEPErOHKay,
«KpUCTAINTU3ALUSI», «BBIIAPUBAHUE», «PHIBTPOBAHHE», «BO3TOHKA, WIH CyOIUMAIHS,
«OTCTauBaHUE», «UEHTPUPYTHPOBAHUEY, «XUMHUYECKASI PEAKIHSD», «XUMHYECKOE YpaBHEHHEY,
«pEaKLUU COECIUHEHUSNY, «PEAKLUN Pa3I0KEHUSI», «PEAKIIUN 00OMEHA», «PEaKLUU 3aMEIICHUS,
«peakuuu HeUTpanu3auuu», «3IK30TEPMUUYECKUE pEaKLUUu», <«OHAOTEPMHUYECKUE PpPEaKLUN»,
«PEAKIMH TOPEHHS», «KATaJTH3aTOPB», «(DEPMEHTHI», «OOpaTHUMbIE PEaKIUu», «HEOoOpaTUMbIe
peakuumuy, «KaTaIUTUYECKHE pEaKIUun», «HEKaTAIUTUYECKHE peakUuu», «psi aKTUBHOCTU
METAJJIOB, «TUAPOJIU3Y;

YCTaHABJIMBATh MIPUUYNHHO-CJIEJCTBEHHBIE CBSI3U MEXIY (PU3MUECKUMM CBOMCTBAMU BEILECTB
U CTIOCOOOM pa3iesieHus: CMeceid;

OOBSICHATH 3aKOH COXPAHEHHS MAacChl BEIIECTB C TOYKH 3PEHHUS aTOMHO-MOJICKYJISPHOTO
yUEHus;

COCTaBJSITh ypaBHEHUS XMMHUYECKHX pEAKIUH Ha OCHOBE 3aKOHAa COXpPAaHEHUS MaccChl
BEIECTB;

ONMCHIBATh PEAKIUU C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOIO WJIM POJHOTO) SI3bIKAa M S3bIKA
XUMMUH;

KJIACCU(UIMPOBATh XMMHUYECKHUE pEeaKUUu [0 YHUCIYy U COCTaBy HMCXOJHBIX BEIIECTB U
MIPOJIYKTOB PEaKIUH; TEIIOBOMY 3D (DexTy;

HaIpaBJICHUIO TPOTEKAHUS PEAKINH; YUaCTHIO KaTaau3aTopa;

WCIOJIb30BaTh TaONMUIly pacTBOPUMOCTU [UIS ONpPENENICHHUS BO3MOXHOCTU MPOTEKAHUS
peakuuii oOMeHa; DJIEKTPOXMUMHYECKUN psii HAOpsDKeHUH (aKTUBHOCTH) METAJJIOB  JUIs
oTpe/ieNieHUs] BOBMOKHOCTH MPOTEKAaHUS PEAKIMi MEXIy MeTajllaMd U BOJHBIMU pacTBOpPamMH
KHCJIOT U COJIEH;

HaOII0aTh U ONMCHIBATh NPU3HAKU U YCIOBMSI TEUCHMsS] XUMHYECKUX pEaKIUil, Ienarb
BBIBO/Ibl HA OCHOBAaHUM aHAJIN3a HAOIIOICHUN 32 SKCIIEPUMEHTOM;

IIPOBOJUTH PACUEThl M0 XUMHYECKUM YPaBHEHUSM Ha HaXOXKICHUE KOJIMYECTBA, MACCHI WU
o0beMa NPOAYKTa PEAKIMHU IO KOJIMYECTBY, MAacce MM O0O0BbEeMYy HCXOJHOIO BELIECTBA; C
WCIIOJIb30BAHNEM MOHATHS <«J0JI», KOTJa HCXOJHOE BEIECTBO JaHO B BMJE pacTBopa C
33JaHHOM MAacCOBOM JOJIEM pPacTBOPEHHOIO BEIIECTBA WIIM COLEPKHUT OIPEICIICHHYIO OO0
MpUMeCeH.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

VYyanuiics 10JKEH ymensy:

COCTaBIIAITh HA OCHOBE TEKCTA CXEMBI, B TOM 4ucCIIe ¢ npuMeHeHueM cpeacts UKT;

CaMOCTOATENILHO  OGOpPMIIATH OTYET, BKJIOYAIOIIMHA ONMCAHUE JKCIIEPUMEHTa, €ro
pE3yJIbTaTOB, BHIBOJOB;

UCIOJb30BaTh TAaKOM BHJ MBICICHHOTO (MICaJbHOT0) MOJAEIMPOBAHUSA, KaK 3HAKOBOE
MO/IeIMpOBaHME (Ha PUMEpE YPaBHEHUN XUMUYECKUX PeakLuil);

pa3nuyatb 00bEeM U COAEPIKaHUE MOHITUH;

pasnuyaTh poJOBOE U BUIOBOE MOHATHS;

OCYILIECTBIIATh POJOBHUIOBOE ONPEICICHUE TIOHATUM.

Tema S. IIpakTukym 1. IIpocreiimume onepanuu ¢ BemecTBoM

1. IlpaBuiia TexHUKH 0€30MaCHOCTHU MPU paboTe B XMMHUUYecKoM kaOuHerte. [IpremMbl oOparenus
c JlabopaTopHeIM OOOpYJOBaHHWEM M HarpeBaTelbHbIMU mpubopamu. 2. HaOmonenus 3a
M3MEHEHHSIMHU, IPOUCXO/IIUMU C TOpsIIel cBe4Oi, M X ONucaHue (JOMAIIHUM SKCIIEPUMEHT).
3. AHanu3 nouBbl M BOJBI (IOMalIHUK 3KcniepuMeHT). 4. IIpu3Hakn XMMHUYECKMX peakiui. 5.
IIpuroToBiieHne pacTBOpa caxapa M pacueT €ro MacCOBOM JI0JIM B PacTBOPE.

IIpenmeTrHble pe3yabTaTbl 00y4eHHUs!

Yyamuiics 10JDKEH ymems:

oOparmiarbest ¢ 1a00paTOPHBIM 000PYIOBaHHEM U HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKU 0€30I1aCHOCTH;
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BBIMOJIHATH MIPOCTEUIINE TPUEMBI pabOTHI € JIaOOPATOPHBIM 000PYIOBAHUEM: JTA00PATOPHBIM
LITaTUBOM; CIIUPTOBKOM; HAOJIFO1aTh 32 CBOMCTBAMHM BEILECTB U SBJICHUSIMH, IPOUCXOISIIIUMU C
BCIICCTBAMU,

ONHUCHIBATh XUMUYECKUN HKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WJIA POJIHOTO)
SI3BbIKA M S3BIKA XUMUH;

JeNaTh BBIBOJBI IO pE3yJbTaTaM IMPOBEACHHOTO SKCIEPUMEHTa; TOTOBUTH PAacCTBOPHI C
OIIPENETIEHHON MacCOBOM JI0JIEW paCTBOPEHHOI'O BEIECTBA; IPUTOTOBUTH PACTBOP U pPACCUUTATh
MacCOBYIO JIOJIFO pACTBOPEHHOTO B HEM BEIIIECTBA.

MeTanpeaMeTHblIe pe3yabTaThl 00yUeHUsl

VYyamumiics J0JDKEH ymems:

CaMOCTOSITEJIbHO MCIIOJIH30BATh OTIOCPEI0OBAaHHOE HAOIIOCHUE.

Tema 6. PactBopenue. PacTBopsl. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak (Qusmko-xumuyeckuii mnpouecc. Ilonatme o rugparax u
Kpuctauioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJENTb 3aBHCHMOCTU
pPacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMmIeparypsl. HacklleHHble, HEHACBIIEHHBIE W
TIEPECHIIICHHBIE PACTBOPHI. 3HAUYEHNE PACTBOPOB ISl IIPUPOJIBI M CEIBCKOTO XO3SHCTRA.

[Tonsatue 00 HIEKTPOIUTHUYECKON TUCCOIHMAIUU. OJIEKTPOJIUTHI U HEDJIEKTPOIUTHI.
MexaHn3M JAMCCOIMALMM  DJIEKTPOJIMTOB C Pa3IMYHBIM  XapakTtepoM cBsizu. (CTeneHb
ANEKTPOJIUTUYECKON Jucconuanui. CUIIbHBIE U CITa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU AICKTPOIUTUUECKON muccormanun. VloHHbIE ypaBHEHHS
peakuwuii. Peakimu oOMeHa, Hayiue 10 KOHIIA.

Knaccudukaryus HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukarus. J(ucconuanusi KUCIOT U MX CBOMCTBA B CBETE€ TEOPUU
AJEKTPOJIUTUYECKON  AUCCOUMAMKU. MOJEKYJspHble M HWOHHBIE YPAaBHEHHS PEaKIMi.
B3anmopeiicTBue KHCIOT € MeTaulaMy. DJEKTPOXMMUYECKUH Ppsii HANPSHKEHUH METalIoB.
BsanMonencTBie KUCIOT ¢ OKCHUAAMHU METAJUIOB. B3auMonelcTBUE KHUCIOT C OCHOBAHUIMH —
peakuus HeWTpaau3alnud. B3auMoaelcTBHE KHCJIOT C coJisMH. Vcmosb3oBaHWe TaOIUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccudukaius. Jluccommaryss OCHOBAaHWM M HMX CBOWMCTBA B CBETE
TEOpUM  DJIEKTPOJUTHYECKOM JHMccouranuu. B3aumoaeicTBUe OCHOBaHUM C  COJISIMM.
Hcnonp3oBanre TaOMUIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKU XHUMHUYECKHX CBOMWCTB
ocHOBaHui. B3aumonelcTBue mieoueil ¢ OKCHUIaMU HEMETAIIOB.

Coun, X IUccolManys U CBOMCTBA B CBETE TEOPHUH AJIEKTPOJIUTUUECKON JUCCOIHALIMH.
B3aumoselictBue cosield ¢ MeTauiaMu, 0COOCHHOCTH ITHX peakiui. B3zanMopeicTBue comeit ¢
cosisimu. McnoJsib30BaHWEe TaOJIMIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUYECKHX CBOMCTB
COJIeH.

O06o01eHre cBeIcHu 00 OKCHAAX, UX KIIaCCU(PUKAIIMK ¥ CBOMCTBAX.

I'enetnueckue psapl MeTama W HeMeraula. ['eHeTmueckas CBs3b MEXIy Kilaccamu
HEOpPraHUYECKUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Omnpenenenue creneHeil OKUCICHUS I 3JIEMEHTOB, 00pa3yIONINX BEIIEeCTBa Pa3HBIX KIIACCOB.
Peakuuu moHHOTO OOMEHAa W OKHCIHTENHHO-BOCCTAHOBHUTENbHBIE peakuuu. OKHUCIUTENb H
BOCCTAaHOBHTEIb, OKUCIICHIE U BOCCTAHOBJICHHE.

CocraBiieHHEe ypaBHEHHMIl OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUI  METOJIOM

aneKTpoHHOro OamaHca. CBOWCTBAa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KUCIOT U
COJIEH B CBETE OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.
JdemoncTpanuu. VcnbiTaHue BELIECTB U UX PACTBOPOB Ha 3JIEKTPOINPOBOJIHOCTh. 3aBUCUMOCTh
ANEKTPONPOBOJHOCTH YKCYCHOM KHUCIIOTHI OT KOHUEHTpaluu. J[BHKeHUE OKpalleHHbIX HOHOB B
AJNIEKTPUYECKOM ToJie. B3aumopelicTBue UHKA C CEPOM, COJITHOM KHUCIOTOM, XJIOPUAOM MEIu
(IT). T'openune maruus. BzanmopelicTBrE XJTOPHOM U CEPOBOIOPOTHON BOIBI.
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JlagopaTopHuble onbIThl. 18. B3auMoelicTBre pacTBOPOB XJIOpUa HATPUS M HUTpaATa cepedpa.
19. TlonmydyeHue HEpacTBOPUMOTO THUAPOKCHIA W B3aUMOJeHcTBUE ero ¢ kucioramu. 20.
BzanMmogeiicTBue KUCIOT ¢ ocHOBaHMsIMU. 21. B3auMmoeicTBrE KUCIOT C OKCHIAMUA METaIO0B.
22. BsammopgelcTBHE KHCIOT ¢ MetauiaMu. 23. BzaumopaelicTBHe KHCIOT C COJsMH. 24,
BzaumopeiictBue mieiouer ¢ KucioTaMu. 25. B3auMmojmelcTBHe IIEnodei ¢ OKCHIAMH
HeMeTayioB. 26. BsaumopeiictBue mienouelr ¢ comsimu. 27. llomydyeHwe u  cBoiicTBa
HEpPACTBOPUMBIX OCHOBaHMU. 28. B3anMopelcTBUE OCHOBHBIX OKCHUJOB C KHCIOTaMH. 29.
B3anMopelicTBe OCHOBHBIX OKCHAOB ¢ BomoH. 30. B3amMonelicTBHE KHUCIOTHBIX OKCHIOB C
menouyamu. 31. B3aummonelcTBHE KHCIOTHBIX OKCHIOB ¢ BOJOH. 32. B3ammojelicTBHE COJIel ¢
kucioramu. 33. B3auMoneiictBue coieii ¢ menodamu. 34. B3aumo neiicTBue colieil ¢ coasamu. 35.
B3anMoelictBre pacTBOPOB COJIEN C METAIIIAMHU.

IIpeaMeTHbIE pe3ybTAThl 00yUYeHUSs

VYyamuiicst JOJDKEH ymems.

WCTIONb30BaTh TPU  XApPAaKTEPUCTUKE TPEBpPAlEHUN  BEHIECTB  TMOHSITHS:  «PacTBOPY,
(OQIEKTPOJIUTHYECKAsT  JTUCCOIMAIUS»,  <OJICKTPOJUTBI»,  «HEIJICKTPOJHUTH»,  «CTETEHb
JUCCOITHAIINNY, «CUJIbHBIE JJIEKTPOIHUTBI», «CJIa0Bble AJIEKTPOJUTHD), «KATHOHBI), «aHUOHBD»,
CKUCJIOTBI», «OCHOBAHUS», «COJIH», «HOHHBIE PEAKIUN», «HECOJCOOPa3yIoIIUe OKCHIBDY,
«coJIe00pasyrolue OKCUIBDY, «OCHOBHBIE OKCHJBI», «KHUCJIOTHBIE OKCHIBI», «CPEIHUE COJN»,
«KHUCJIBIE COJIN», KOCHOBHBIE COJIN», «TEHETUYECKUN PSII», KOKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
peaKIMm», «KOKUCITUTEIbY, «BOCCTAHOBUTEINDY, «OKHCICHHE), «BOCCTAHOBIICHHUEY;

OTIMCBIBATh PACTBOpPEHUE KaK (PU3UKO-XUMHYECKUI TTPOIIECC;

WUTIOCTPUPOBATh ~ NPUMEPAMU  OCHOBHBIE  TIOJIOKEHUS  TEOPUU  DIEKTPOJTUTHUYECKOM
JUCCOITUAITNN; TEHETUYECKYIO B3aMMOCBSI3b MEXIy BellecTBaMHu (IIPOCTOE BEIIECTBO — OKCH]L
— THJIPOKCHUJ] — COJIb);

XapaKTepHU30BaTh OOIINE XWMHYECKHE CBOWCTBA KUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBAaHMH M COJIEM C TMO3UUUKA TEOPUHU DJICKTPOIUTUUECKON IJUCCOLMAIMU; CYIIHOCTb
BIEKTPOJIUTUYECKON NUCCOIMAIMUA BEUIECTB C KOBAJICHTHOM MOJAPHOM M MOHHOM XMMHYECKOU
CBSI3b10; CYIITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMIL;

MPUBOJUTh TPUMEPHI pPEaKlHil, MOATBEPKIAAIOIINX XUMUYECKUE CBOWCTBA KHCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHUM M COJIE€H; CYIIECTBOBAHHE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPraHUYECKHUX BEIIECTB;

KJIacCU(PHUITMPOBATh XUMUYECKUE PEAKIUU 10 «U3MEHEHUIO CTENEHEH OKHCIICHHsS AJIEMEHTOB,
00pa3yIoIINUX pearupyrIIre BEIIeCTBAY;

COCTaBJISITh yYPaBHEHHUSI DSJEKTPOJUTHYECKOW JTUCCOLMAIMU KHCJIOT, OCHOBAHUN U COJICH;
MOJICKYJISIpHBIC, TIOJHbIE M COKpAIllCHHbIE MOHHBIE YPaBHEHUS pEaKUHMl C Yy4acTUEM
3JIEKTPOJIMTOB; YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUWA, HCMOJb3Ys METOJ
AIIEKTPOHHOTO 0OallaHCa; YpaBHEHHUs PEaKIHil, COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTH
(«ueroukey») MpeBpalleHUi HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

ONPEENATh OKUCIUTENb U BOCCTAHOBUTEIb, OKMCICHHUE M BOCCTAHOBJIEHHUE B OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSAX;

YCTaHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBS3M: KJIACC BEIIECTBA — XHMHYECKUE CBOWCTBA
BEIIIECTBA;

HaOMOJaTh M OMKCHIBATh PEAKIUU MEXKIY ODIEKTPOJIUTAMH C TIOMOIIBIO €CTECTBEHHOTO
(pyccKoro WM pOJHOTO) SI3bIKA U SI3bIKA XUMUM;

MPOBOJUTH  OMBITHI, MOATBEPXKJAIOIIME XMUMHYECKHME CBOICTBA OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEIECTB.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH s

Yyamuiics JOJDKEH ymems:

JIeNaTh MOMETKH, BBITUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJIATE JIOKJIAI;

COCTaBIISATH HAa OCHOBE TeKcTa IpaduKu, B TOM Yuclie ¢ mpuMeHeHueM cpeacts UKT;
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BJIQJIETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PACCYXACHHUE;
UCIO0JIb30BAaTh TAakOM BHJ MBICIEHHOIO (MI€albHOIO) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJISIMPOBaHKE (HAa MPpUMEpPE YpaBHEHUN peaKIUil JUCCOIMAIUN, HOHHBIX YPaBHEHUN peaKIInii,
IIOJIypeaKkLUii OKHUCIEHUSI-BOCCTAHOBIICHNU);

pa3nuyaTh KOMIOHEHTHI JOKAa3aTeIbCTBA (TE3HC, apryMEHTHI U (JOPMY JI0Ka3aTEeIbCTBA);
OCYIIECTBIIATh IPSIMOE UHAYKTUBHOE JI0KA3aTENbCTBO.

Tema 7. IllpakTukym 2. CBOIiCTBa PACTBOPOB 3JIEKTPOJIUTOB

1. Pemenue skcriepuMeHTaJIbHBIX 3a/au.

IIpenmeTrHble pe3yabTaThl 00y4eHUs .

VYyamumiics J0JDKEH ymems:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBHUU
C MpaBUJIaMU TEXHUKHU O€3011aCHOCTH;

BBITIOJTHATh ~ MPOCTEHIIME TMpueMbl oOpamieHuss ¢  Ja0OpaTOpHBIM  00OPYIOBAaHUEM:
1a0b0paToOpHBIM IITATUBOM, CHMPTOBKOM; HaOMIOJaTh 3a CBOMCTBAMHM BELIECTB U SIBICHUSIMU,
MIPOUCXOJSIIMMHU C BEIIECTBAMY;

ONMCHIBaTh XUMHYECKUH 3KCHEPHUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POIHOIO)
SI3bIKA U SI3bIKa XMMUU;

JieNIaTh BBIBOJIBI 110 pe3yJibTaTaM MPOBEJECHHOTO SKCIIEPUMEHTA.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.

ONpeNensiTh, HCXOAi M3 y4yeOHOM 3agaud, HEOOXOAWMOCTh HEMOCPEICTBEHHOIO HIIU
OTIOCPEIOBAHHOTO HAOJIIOICHHS;

CaMOCTOSITENILHO (POPMUPOBATH IPOTpaMMy SKCIIEPUMEHTA.

Conep:xanue kypca «Xumus. 9 kiace»

BBenenue. OOmasi XapakTepuUCTHMKa XHMHYECKHX 3JJE€MEHTOB W XHMHYECKHX
peakuuii. Ilepuoaguueckuii 3akon u Ilepuoanyeckass cucreMa XUMH4YECKHX 3jeMeHTOB /I,
N. MenaeneeBa

XapakTepuCcTUKa 3JIEMEHTA MO €ro MoJIoKeHuto B [leprnoandeckoil cucreMe XuMHYECKUX
anemenToB 1. YI. Menpaeieena.

CBolicTBa OKCHJIOB, KHUCJIOT, OCHOBAHHMI M COJIEM B CBETE TECOPHUM DIICKTPOJIUTHYECKOU
JUCCOLIMAMU U OKHUCJICHUS-BOCCTAHOBJICHUS. IloHATHE O MEpeXOaHBIX  DJIEMEHTaXx.
AMdoTtepHOCTh. 'eHeTHUECKHI PSJT TEPEXOTHOTO JIEMEHTA.

[Tepuonuueckuii 3axkoH u Ilepuomuueckas cucTeMa XUMUYECKUX snemeHtoB [[. .
MenneneeBa. XUMHUYECKass OpraHu3alMs >KMBONW U HEKUBOW MPUPOAbl. XUMHUYECKUH COCTaB
siipa, MAHTUU U 3€MHOM KOPbl. XMMUYECKHUE JIEMEHTHI B KJIE€TKaX >KMBBIX OpraHu3mMoB. Makpo-
1 MHKpodsieMeHThl. O000IIIeHHE CBEICHUI 0 XUMHYECKHX PEAKIIHIX.

Knaccudukanys XMMHUECKMX PEaKIMK 0 Pa3IMYHBIM  IPU3HAKAM: «YHCIO U COCTaB
pearupyomux u 00pa3yroxcsl BEIIECTB, «TEII0oBor 3PpPeKT», «HanmpaBlIeHUE», KU3MEHEHUE
CTeTIEHEeW OKHUCJICHHS DJIEMEHTOB, O0Opa3ylIlMX pearupymrollue BemecTBay, «dazay,
«HCTIONIb30BaHUE Karanu3artopay. [loHATHE O CKOpOCTHM XHMMHUYECKOW peakiuu. DaxTopsl,
BIIUSIONIME Ha CKOPOCTh XUMHUYEeCKHX peakuuid. Kartamuzatopel u katanusz. HMHTuOUTOpHL
AHTHOKCHIAHTHI. J[eMOHCTpanuu.

Paznuunbie ¢opmbl Tabmuuel . Y. MenneneeBa. Moaenu atoMoB 3jeMeHTOB 1—3ro
nepuo10B. Moienb CTPOCHUS 3eMHOTO I11apa (MOTIepeUHbIN pas3pes).

3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEeaKIMH OT HPHUPOIbl PEArupyrOIIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHMUYECKOM peakUuu OT KOHIIEHTPALMH PEearupyromnx BEHIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakiuuu OT IUIOUIAAN CONMPUKOCHOBEHMS PEArupyOIIUX
BEILECTB («KHUISIIHUKA CI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEAKIUU OT TeMIepaTypbl
pearupyromux BeuecTs. ' OMOreHHbIN U reTeporeHHbI KaTtaau3bl. GepMeHTaTUBHBIN KaTaius.
Wurubuposanue.
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JlabopaTopHbie onbITbl. 1. IlosyueHue rugpokcujga LMHKA W HMCCIEAOBAHUE €rO
CBOMCTB. 2. MonenupoBanue nocrpoenus [lepuoauueckoii cucTeMbl XUMUYECKUX IEMEHTOB /1.
N. Mengeneera. 3. 3amenieHue xene3oM Meau B pactBope cynbdara menu (II). 4. 3aBucumocthb
CKOPOCTM XHMHYECKOM peakuud OT TMPUPOAbl PEArUpYIOLIUX BEIIECTB Ha IpUMEpE
B3aUMOJICHCTBUS KHUCIIOT ¢ MeTaulaMHu. 5. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW pEeaKIuu OT
KOHLIEHTPALlMK pEarupyronmx BEUIECTB Ha MPUMEpPE B3aUMOJCHCTBUS LMHKA C COJISIHOM
KHUCJIOTOM Ppa3IMYHOM KOHLIEHTpanuu. 6. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH peakuuu OT
IUIOLIA/IM CONPUKOCHOBEHHUS PEarupyroliux BelecTB. 7. MoaenupoBaHue «KUIALIEro ciaos». 8.
3aBUCUMOCTh CKOPOCTH XHMHYECKON peakuuu OT TeMIIepaTypbl PEarupyrolIuX BELIECTB Ha
npumepe B3aumojeiicTBus okcuga meau (II) ¢ pacTBopoMm cepHONM KHMCIOTHI pa3IWyYHON
Temrneparypbl. 9. PasnmokeHue mepokcuaa BOJAOpOJa ¢ MOMoImbi okcuaa Mmapradma (IV) u
katanasbl. 10. OOHapyxeHue KaTaja3bl B HEKOTOPHIX MUIIEBbIX npoaykrax. 11. MHrubuposanue
B3aUMO/ICHCTBUS KUCIIOT C METaNIaMU YPOTPOIIMHOM.

IIpenmeTHble pe3yabTaTbl 00y4eHuUs!

VYyammiicss J0JDKEH YMETh:

HCIIOJIb30BaTh MpPH XapaKTEPUCTHKE NPEBPAIICHUN BELIECTB MOHATUSA: «XUMUYECKas
peaxkuus», «peakluyd COCAUHEHUSA», «PEAKLUU PA3IOKEHHS», «peakuuu OOMEHay, «peakiuu
3aMEIEHUsN», «PeaKUUH HEUTPaTU3alun», «3K30TEPMUUYECKHE PEaKLUUn», «3HIO0TEPMUYECKHE
peakuuuy»,  «oOpaTHMMble  peakUuu»,  «HEoOpaTUMble  peakUUu»,  «OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE  pPEAKIMMW», «TOMOTEHHBIE pEaKIHM», «TE€TePOTeHHbIE  PEaKIHM,
«KaTaUTUYECKHE PEaKIUN», «HEKATAJIUTHUECKUE PEaKIUu», «TEIIOBOM 3PPEeKT XUMUYECKOU
peaKumy, «CKOPOCTh XMMHUYECKOM peaklun», «KaTallu3aTopy»; XapaKTepU30BaTh XMUMHUYECKUE
3JeMEeHThl 1—3ro mepuoJoB MO HMX MOJOXKEHWIO B l[lepumoandeckol cucteMe XHUMUYECKHX
anemenToB JI. M. MeHneneeBa: XUMHUYECKHM 3HAK, MOPSAKOBBIA HOMEp, IEpUOA, IpymIa,
MOArpYIIa, OTHOCUTENIbHAS aTOMHAasl Macca, CTpOEHUE atoma (3apsll sipa, YMCiIo MPOTOHOB U
HEHUTPOHOB B sijipe, 00Illee YHCIO AIEKTPOHOB, paclpeeseHHe 3JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM, TIPOCTOE BEIIECTBO, OpMyia, Ha3BAaHUE U TUII BHICILIETO OKCH/IA U TUIPOKCUIA, JIETYUEro
BOJIOPOJTHOTO COEIMHEHHUs (IS HEMETAIIOB)); XapaKTepru30BaTh OOIIME XUMHYECKHE CBOMCTBA
aM(pOTEepHBIX OKCHAOB W THAPOKCHIIOB; MPHUBOAUTH MPUMEPHl PEAKIHM, MOATBEPKAAIOIMINUX
XMUMHYECKHE CBOMCTBA aM(OTEpHBIX OKCHUIOB M THUIPOKCHUIOB; JaBaTh XapaKTEPUCTHKY
XUMUYECKUX PpEaKIU MO YHCIy MU COCTaBy HCXOJHBIX BEIIECTB W MPOAYKTOB PpEAKIIMH;
TerioBoMy 3(dexTy; HalpaBiIeHHIO NPOTEKAaHUs PEaKIMH; U3MEHEHUIO CTENEeHEHl OKHCIIeHUs
AJIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOJIHBIX BEIIECTB; yJaCTHIO KaTalnu3aTopa; OObsSCHATH U
MPUBOJIUTh MPHUMEPHl BIMSIHUS HEKOTOPHIX (akTOpoB (MpUpOJia pearupyrolinx BelecTB,
KOHILIEHTpalus BEILIECTB, JIaBJICHUE, TeMIlepaTypa, KaTanusaTop, MIOBEPXHOCTh
CONPUKOCHOBEHUS PEarpyrOIIUX BEIECTB) Ha CKOPOCTh XMMUYECKUX peakluii; HabIoaaTh U
OTIHCHIBATh YPaBHEHUS PEAKIIMI MEK/y BEIIECTBAMH C IIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HUITH
POJIHOTO) S3bIKA U SI3bIKA XMMHH; TPOBOJUTD OTIBITHI, MOATBEPKAAIOIINE XUMHUECKHUE CBOMCTBA
aM(pOTEepHBIX OKCHUIOB W THUAPOKCUAOB; 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOW pEakiuuu OT
pas3nuyuHbIX (PaKTOpPOB (MIPHPOJAA PEarupyrolIuX BEIIECTB, KOHIEHTPAIUs BELIECTB, NaBJICHHE,
TeMIleparypa, KaTaau3aTop, IOBEPXHOCTh COMPUKOCHOBEHHUSI PEarupyroluX BEIECTB).
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHs
VYyamuiicst JOJDKEH YMETh:
onpeneNnaTh Ielb y4eOHON AEATENbHOCTH C IMOMOIIbIO YYUTENS M CaMOCTOSITEIbHO, HCKaTh
CpeACTBa ee OCYIIECTBIEHUs, paboTas MO IJIaHy, CBEPATh CBOU JECUCTBUS C LENIBIO U TpHU
HE0O0XOAMMOCTH HCIIPABIIATh OMIMOKM C MOMOIIBIO YUUTENsI U CaMOCTOSTENBHO; COCTaBJIAThH
aHHOTAIIMIO TEKCTa; CO3/1aBaTh MOJEIH C BBIJCIECHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa
U TPE/ICTaBIEHUEM UX B NMPOCTPAHCTBEHHO-TPa(UUECKON UM 3HAKOBO-CUMBOJIMUYECKOH (opMme;
OTIpeNeNATh BUJbI Kiaccu(UKAUN (€CTECTBEHHYIO U MCKYCCTBEHHYIO); OCYIIECTBIISATH MPsMOE
JENYKTUBHOE J1I0Ka3aTEIbCTBO.

Tema 1. MeTasibl

[Tomoxenne MeraiuioB B Ilepuonnueckoit cucrteMe XuMHueckux 3yemeHToB [ .

MenneneeBa. Metannueckas KpUCTAIUIMYECKasl PEIIETKA U METAJIIMYECKass XUMUUYECKas CBSI3b.
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O6mue ¢duzmdeckue cBoiictBa MerawioB. CIUlaBbl, UX CBOWCTBA W 3HAYCHHE. XHUMUYECKUE
CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJEH, a TakkKe B CBET€ MX TMOJOXKEHUS B
ANEKTPOXUMUYECKOM DPsIIy HampspDKeHUN MetauioB. Kopposus MeTamioB U ciocoObl OOpHObI ¢
Heil. Metamuiel B ipupoze. Obuue crnocoObl ux noixydenus. O0mas XapakTeprucTUKa MIeT0YHBIX
MeTauioB. Metauiel B mpupoze. O0mue crocoObl UX MOTyICHHUS.

Crpoenue artomoB. Illenouynsie MeTaibl — MPOCThIE BellecTBa. BaxuHeime
COCIMHEHUS IIEJIOYHBIX METAJIOB — OKCHUJIbI, TUAPOKCHABI M COJHU (XJIOpHUIbI, KapOOHATHI,
cynbaTel, HHUTpPATB), WX CBOWCTBA W MPUMCHCHHE B HApOIHOM Xo3sicTBe. KanwmitHbie
yI0OpeHUsI.

OO01as xapakTepucTuKa 3J1eMeHTOB riaaBHOM noarpymisl 11 rpynnel. Ctpoenne aToMOB.
[[lenouHo3emenbHbIE  METAUIBI —  TPOCThIE  BElIeCTBA.  BaxkHeWIue  COeTUHEHUs
IIEJI0YHO3EMENIbHBIX METAJIOB — OKCHJIbI, THIPOKCHUIBI M COJU (XJIOpUIbI, KapOOHATHI,
HUTpAThl, cyabgaTsl, ¢Gocdarbl), WX CBONCTBA U NPHUMEHEHHE B HAPOJHOM XO3SIHCTBE.
AnroMuHMIA.

Crpoenue aroma, (QuU3MUECKHME W XUMHUYECKHE CBOWCTBAa IIPOCTOrO BEIIECTBA.
CoenvHeHUs alIOMUHUS — OKCUJ U THJIPOKCHUJI, UX aMPOTepHbIN XapakTep. BaxHeimue conu
amomunus. [Ipumenenue anomunus u ero coeauHeHuit. JXKemneso. Ctpoenue aroma, hpu3HUecKre
U XMMHYECKHE CBOWCTBa IMpocToro BemectBa. ['enernueckue psnapl Fe2+ u Fe3+. Baxwneiimue
COJIM JKeJie3a. 3HaYeHHe kKeJe3a U €ro COeIMHEHHH ISl MPUPObl M HAPOJIHOTO XO3IHUCTBA.

JdemoncTpanuu. OOpa3ipl METOYHBIX W MIEIOYHO3EMEIbHBIX MeTauioB. OOpa3iibl
CIJIaBOB. B3amMojelicTBMe HATpusl, JIMTHS W KalblUs ¢ BOJOW. B3ammoneiicTBue HaTpus u
MarHus ¢ Kacioposom. BzaumoselicTBue MeTaiuioB ¢ HemeTamiaMu. [lomydeHne TuapoKCHIOB
xenesza (I1) u (I1I).

JlabopaTopHble onbIThI. 12. B3anuMoaelicTBUe pacTBOPOB KHUCIOT U COJIEN C METaJIJIaMH.
13. OsnakomiieHue ¢ pyaamu keneza. 14. OkpaliMBaHWE IUIAMEHU COJISIMU IHEITOYHBIX
MeTtaiuioB. 15. B3aumogneiictBue kanpuusi ¢ Bojoil. 16. IlomyueHune ruapokcuia Kajlblus U
uccienoBanue ero cBouctB. 17. IlomydeHwe ruapokcuia ajqlOMHUHUS W HCCIEAOBaHUE €ro
cBoiicTB. 18. B3aumonelicTBue »xene3a C COJISTHOM KuciaoTtod. 19. IlomydeHue THAPOKCUIOB
xene3a (I1) u (I1II) m u3yuenue ux cBOMCTB.

IIpenmeTHbIe pe3yabTATHI 00yUeHUs

VYyanuiicst J0JDKEH YMETh:

HCIIOJIb30BATh MPHU XapaKTEPUCTUKE METAUIOB M UX COCIMHEHHM MOHATHUS: «METaUIbD»,
«psl AKTUBHOCTH METAJUIOB», «UIEJIOYHBIE METAJUIbD», «IIEJIOYHO3EMEIbHbBIE METAILIbDY,
WCIOJBb30BATh MX IIPU XapaKTEPUCTHUKE META/UIOB; JaBaTh XapaKTEPUCTUKY XHUMHUYECKUX
AJIEMEHTOB METAJJIOB (ILIEJIOYHBIX META/NIOB, MarHus, KaJblUs, AJIIOMHUHHUS, XKeje3a) Mo HX
nojiokeHnto B Ilepuoanueckoit cucreme xumuueckux asnemeHtoB J[. M. Mengeneesa
(XuMUYeCKHil 3HaK, MOPSIKOBBIM HOMEp, MEPUO/I, TPYIINa, MOArPYINa, OTHOCUTEIbHAs aTOMHAS
Macca, CTpoeHue aroma (3apsij sapa, YMCIO MPOTOHOB M HEUTPOHOB B siApe, oOIlee 4Yucio
AJIEKTPOHOB, pACIpPEACICHHE JJIEKTPOHOB II0 AIIEKTPOHHBIM CIIOSIM), TMPOCTOE BEIIECTBO,
¢dbopmMyna, Ha3BaHUE U TUM BBICIIETO OKCHUJA U TUAPOKCUIA); Ha3bIBATh COCIUHEHUS] METAIJIOB U
COCTaBIIATh MX (OPMYIBI 1O HAa3BAaHHUIO, XapaKTEepPH30BaTh CTpOeHHE, oOuue Qunueckue u
XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB; OOBACHATH 3aBHCUMOCTH CBOWCTB (WU
Mpe/ICKa3blBaTh CBOMCTBA) XUMHUYECKHX OJIIEMEHTOB METANIOB (pajnyc, MeTaTnYecKue
CBOICTBA 2JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIFHBIE CBOMCTBA 2JIEMEHTOB) M 00pa3yeMbIX
UMU COEIUHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJIOB M THIPOKCHUIOB,
OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE CBOMCTBA) OT TmoyiokeHUuss B Ilepumonnueckoit cucreme
xumuueckux onemeHtoB JI. V. MenneneeBa; omuchIBaTh O0O0IIHEe XUMUYECKHE CBONCTBA
METaJJIOB C MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WJIM POJHOTO) S3bIKAa U fA3bIKA XUMUU;
COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHHS PEAKIUM, XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBa
METAJUIOB M MX COEJAMHEHMM, a TakKKe DJJIEKTPOHHbIE YpPaBHEHMs MPOLECCOB OKUCIEHUS-
BOCCTAHOBJICHUS, YPaBHEHHUS BJIEKTPOJUTUYECKON IMCCOLMALMU;, MOJIEKYJISpHBIE, TOJIHBIE U
COKpAallleHHbl€ MOHHBIE YpPaBHEHHUsI PEAKIUH C ydyacTUEM DBJIEKTPOJIMTOB; YCTAaHABIIMBATh
MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXJYy CTPOCHHEM aToMa, XWMHYECKOW CBS3bIO, THUIIOM
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KPUCTANTMYECKON pEIIeTKH METAJUIOB M HMX COCAMHEHHWH, uX oOmuMH (U3HYECKUMHU H
XMMHMUYECKHUMH  CBOWCTBAMHU;  ONMCHIBaTh  XMMHUYECKHME  CBOHCTBA  IIEJIOYHBIX U
LIEJI0YHO3EMETIbHBIX METAJIJIOB, a TAaKXKE AJTIOMUHMS U JKE€JI€3a, U UX COCIUHEHUI C MOMOLIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) s3bIKAa M S3bIKA XMMHH; BBINOJHATH, HAOIIOJATh U
ONMCHIBaTh XUMHUYECKUM 3KCIEPUMEHT II0 PACIO3HABAHWIO BAXHEMIIMX KAaTHOHOB METAJUIOB,
TUIPOKCHJ HMOHOB; 3KCIIEPUMEHTAJIBHO HCCIEN0BaTh CBOWCTBA METAJJIOB U UX COEIMHEHUH,
pemarb SKCIEpPUMEHTAJIbHBIE 3aJaud 10 TeMe «MeTamiel»; ONUCHIBATh XUMHYECKUN
AKCHEPUMEHT C IOMOIIBIO €CTECTBEHHOIO (PYCCKOIO HWJIM POJHOIO) sI3bIKAa M S3bIKA XUMUU;
MPOBOJIUTH PACUETHl 10 XUMHUYECKUM (OpMYJIaM W YPaBHEHHUSM pEaKIHi, MPOTEKAOIUX C
Y4aCTUEM METAIJIOB U UX COEAUHEHHUI.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyammiics J0JDKEH YMETh:

paboTaTh 1O COCTaBICHHOMY IUIaHy, UCHOJb3ysl Hapsily C OCHOBHBIMU U
JIOTIOJTHUTENbHBIE CPE/ICTBA (CIIPABOUHYIO JIMTEPATYpY, ClOXKHbIe mpubopsl, cpeactsa UKT); c
MOMOIIBI0 y4YuTeNlsd OTOMpaTh s peuieHus Y4eOHBIX 3aJad HeoOXOJHMMBbIE CIIOBapH,
SHIMKJIONEINH, CIPABOYHUKH, IEKTPOHHbIE TUCKHU; COMOCTABIATH M OTOMpaTh MH(POpPMAIUIO,
MOJIyYUEHHYI0 U3  pPAa3JIMYHBIX HCTOYHUKOB (CJIOBapH, SHUMKIONEIWHU, CHPABOYHHUKH,
AJIEKTPOHHBIE JUCKH, ceTh VIHTEepHET); mpeAcTaBiATh MHQOpPMAIMIO B BUAE TaOIHI], CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npumeHeHueMm cpenacts UKT; odopMiasTe cBOU MBICIH B
YCTHOW U MHUCbMEHHOM peyH C Y4eTOM CBOUX YUEOHBIX U KU3HEHHBIX PEUEBBIX CUTYAllUH, B TOM
yucne ¢ npumeHenreM cpeactB HKT; cocTaBiasiTb peuneH3WI0 Ha TEKCT; OCYIIECTBIISIThH
JI0Ka3aTeNbCTBO OT MIPOTUBHOTO.
Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJLIOB M UX COeTUHEHH I
1. OcymiecTBieHNE NENOYKH XUMUYECKUX MTPEBPALLEHUN.
2. Pemenue sKCrepMMEHTAIbHBIX 3aJad Ha pAClO3HABAHUE M TOJYYEHUE COEAMHEHHM
METAJIJIOB.
IIpenmeTHbIe pe3yjabTATHI 00yUYeHUSs
VYyanuiicst JOJDKEH YMETh:
oOparaThcs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU IPHUOOPAMU B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH 0€30MacHOCTH; HaOII0AAaTh 32 CBOMCTBAMU METAIJIOB M UX COEAMHEHUN U
SIBJICHUSIMH, HPOUCXOJAUIMMUA C HHUMH; ONUCHIBATH XUMUYECKUHA HKCIEPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (pyCCKOIO WJIM POJHOT0) f3bIKA W f3bIKa XUMHH; J€JIaTh BBIBOJBI IO
pe3ynbTaTaM IPOBEAECHHOIO 3KCIEPUMEHTA.
MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI
VYyanuiicst J0JDKEH YMETh:
OTIPEeNATh, UCXOs U3 y4eOHOU 3amayu, HEOOXOTUMOCTb HCIOJIb30BaHUS HAOMIOACHUS WU
JKCIIEPUMEHTA.
Tema 3. HemeTa/ibl

OOmiass xapakTepucTHKa HeMeTaluioB: mosokeHue B Ilepuogmueckoir cucreme
xumuueckux  anementoB J[. M. MengeneeBa, OCOOCHHOCTH  CTPOEHHS  aTOMOB,
anekrpoorpunarensHocts (D0) kak Mepa «HeMmeTaimuyHocTuy, psag 0. Kpucrammmdeckoe
CTPOEHHE HEMETAJNIOB — MPOCTHIX BEIECTB. AJUIOTPOIHSI.

®usnueckue CcBOWCTBA HeMeTauioB. (OTHOCUTENBHOCTh TOHSATHH  «METal» U
«HeMerai». Bogpopon. Ilonoxenue Bomoponma B Ilepuoguueckoll cUCTEME XMMHMUYECKHUX
aneMmeHToB JI. 1. MenneneeBa. CtpoeHne atomMa UM MOJEKyiabl. PU3NYECKME U XUMHUYECKUE
CBOMCTBA BOJOPO/Ia, €TO MOJIyY€HUE U TIPUMEHEHHE.

Bopa. Crtpoenune monexynsl. Bomoponnas xumudeckast cBsizb. PU3NYECKHE CBONCTBA
BOJbl. AHOMaIMM CBOMCTB BojbL. ['mapoduibHble U ruapodoOHBIe BemecTBa. XHUMHUYECKUE
cBoiictBa BoAbl. KpyroBopor Boasl B mnpupone. Bopoouncrka. Aspauus Bonabl. bbITOBBIE
¢bunbTpel. MuHepanbHbie BOABL. JJUCTUITMPOBAaHHAS BO/IA, €€ TOTyYeHUEe U TPUMEHEHHE.
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Oomias xapakrepuctuka ranorenoB. Ctpoenue atoMoB. IIpocTeie BemecTBa 1 OCHOBHBIE
COCIIMHEHUS TaJOreHOB, WX cBolicTBa. KpaTkue cBeneHus o xjope, Opome, drope u Honue.
[IpumeHeHne rajJloreHoB U UX COEMHEHHI B HAPOJIHOM XO3SMCTBE.

Cepa. Crpoenue aroma, auIOTPOINUS, CBOMCTBA M NPHUMEHEHHE POMOHYECKON Cephl.
Oxkcunpl cepsl (IV) u (VI), ux nonydyenue, cBoiictsa u npuMmeHeHnue. CepHasi KUCJIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOIHOM X03s1CcTBE. IIpOU3BOACTBO CEPHOM KUCIIOTBHI.

Azot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BellecTBa. AMMMAK, CTPOCHHUE,
CBOMCTBA, MoyiyueHre W npumeHeHue. Coii aMMOHUS, UX CBOMCTBA M mpuMeHeHue. OKCUIIBI
azota (II) u (IV). AsotHas kucinora, ee cBoOWcTBa U INpuMeHeHHe. HuTpaTel M HUTPUTSHI,
npobsiemMa uX CoJIEepKaHMsI B CEIIbCKOXO3IHCTBEHHOM MPOAYKIIH. A30THBIE YI0OpEHUSI.

®ocdop. CrpoeHne atoma, alJIOTPONHs, CBOMCTBAa Oeioro m KpacHoro ¢ocdopa, ux
npuMmeHerrne. OcHOBHbIE coemuHeHUs: okcua (ochopa (V) m oprodocdopHas KHUCIOTA,
tdocdarer. DochopHbie ynoOpeHus.

VYrnepon. CrpoeHue aroma, aqIOTPONHs, CBOWCTBA MOAUUKAIMKM, TpUMEHEHUE.
Oxcunpt yrinepoaa (I1) u (IV), ux cBoiictBa u npuMenenne. KapOoHATHI: KalabIUT, COJA, MOTAIII,
WX 3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.

Kpemuuii. Ctpoenue atoMa, KpUCTAJUIMUECKUN KPEMHUM, €ro CBOMCTBAa U NMPUMEHEHHE.
Oxcun xpemuus (IV), ero mpupoansie pasHOBHAHOCTH. CHUIUKATBl. 3HAYCHUE COCAMHEHUUN
KPEMHHS B )KUBOUM U HE)KMBOU Ipupojie. [IoHsATHE O CHIMKATHON TPOMBIIUIEHHOCTH.

JdemoncTpanuu. OOpa3npl TaJlOT€HOB — TMPOCTHIX BelIecTB. B3anMopeiicTBue
raJIOTeHOB C HaTPUEM, C aJllOMUHUEM. BriTecHeHue XjopoM OpoMa MM MOJAA U3 PacTBOPOB MX
cone. BzaumopeincTBue cepbl C MeTaJUIaMH, BOJOPOJOM W KHCIOPOJaOM. B3ammoneiicTBue
KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Mezbto. [loriomenne yriemM pacTBOPEHHBIX BEIIECTB
win ra3oB. BoccraHoBneHne meau u3 ee okcuaa yriieM. OOpasipl NPUPOJHBIX COEAMHEHUN
xJyopa, cepsl, pocdopa, yriaepona, kpemaus. OOpas3Ipl BaXHEHIITUX JJIs1 HAPOJHOTO XO35HUCTBA
cynb(daTtoB, HUTpATOB, KapOOHATOB, (hocharoB. OOpa3Ikl CTEKIIA, KEPAMUKH, IIEMEHTA.

JlaGoparopuble onbIThl. 20. Ilomyyenne wu pacno3HaBanue Bogopoda. 21.
HccnenoBanrne moBEpXHOCTHOTO HATSHKEHUsS BOAbL. 22. PacTBopeHre mepmaHraHata Kajaus WA
MeIHOTO Kymopoca B Boze. 23. I'maparamms o6e3BoxeHHoro cynbdara memu (I1). 24.
N3roroBnenue rumncoBoro ornevarka. 25. O3HaKOMIJICHHE C KOJUICKIIMEH OBITOBBIX (DHIHTPOB.
26. O3HaKOMJIEHHME C COCTaBOM MHUHEpanbHOW BOAbl. 27. KauecTBeHHas peakuusi Ha TaJlOreH-
nonbl. 28. IlomydeHue u pacno3HaBaHue kuciopoga. 29. I'opeHue cepbl Ha BO3IyXe U B
kuciopojie. 30. CBolicTBa pa3daBiIeHHON cepHOM KUCIOTHL. 31. M3yuyenue cBOMCTB aMMuaka. 32.
Pacnio3naBanue coseii ammonusa. 33. CBolicTBa pa30aBieHHOW a30THOW KHCJIOTHL 34.
B3anMoselicTBue KOHIIGHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Meabto. 35. ['openue docdopa Ha
BO3ayxe M B Kucjopone. 36. Pacmo3naBanue docdaros. 37. ['opeHue yris B kuciaopone. 38.
[Tomyuenue yroapHOW KHUCIOTHI U u3ydeHue ee cBoicTB. 39. Ilepexon kapOoHaTtoB B
ruapokapOonatel. 40. Paznoxenuwe ruapokapObonata natpus. 41. IlomydyeHue kpeMHeBOH
KHUCITIOTBI M U3yYECHHE €€ CBOICTB.

IIpenmeTHble pe3yabTaThl 00y4eHUs!

Yyamuiicst JOJDKEH YMETh:

HCII0JIb30BATh MIPH XapaKTEPUCTHKE METAJIOB U UX COCIMHEHUHN TOHATUS: «HEMETAJUIbI,
«TaJIOTE€HbI», «AJJIOTPONHBIE BUJIOM3MEHEHUS», «KECTKOCTh BOJIbD», «BPEMEHHAs >XECTKOCTh
BOJIbI», «TIOCTOSTHHAS YKECTKOCTh BOJBI», «OOIasi )KECTKOCTh BOJIBIY; MaBaTh XapaKTEPUCTUKY
XMUMHYECKUX DJIEMEHTOB HEMETAIUIOB (BOJAOPO/Ia, TAIOTe€HOB, KUCIOPO/a, Cephl, a30Ta, (ocdopa,
yriaepoja, KpeMHHUs) 10 WX ToJioxkeHuto B [leproanueckoit cucreMe XMMHUYECKUX JIEMEHTOB /[
N. MenneneeBa (XMMUYECKHI 3HAK, MOPSIKOBBIM HOMEp, MEPHUOJ, TPYIIa, MOATPYIIIa,
OTHOCHUTENIbHAsl aTOMHasi Macca, CTpPOeHHe aToMa (3apsija sapa, YUCIO MPOTOHOB M HEUTPOHOB B
s1pe, o0I1ee YUCIIo SIEKTPOHOB, pacpeieieHNe AIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), IPOCTOE
BEIECTBO, (hopMylia, Ha3BaHWE M THUIl BBICIIET0 OKCHUIA M THAPOKCHIA, GOpMylia U XapakTep
JIETY4ero BOJOPOJHOIO COEIMHEHHUS); Ha3bIBaTh COEIMHEHUS HEMETAIOB U COCTaBIATh UX
dbopMynbl TIO HaA3BAaHWIO, XapaKTepU30BAaTh CTPOCHHE, OOIMe (U3HUECKHEe U XUMHUYECKHE
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CBOMCTBA TMPOCTBIX BELIECTB HEMETAIOB, OOBSICHATH 3aBUCUMOCTH CBOMCTB (WM
IIPE/ICKa3bIBATh CBOMCTBA) XMMHUYECKMX 3JIEMEHTOB HEMETAUIOB (pajnyc, HEMETAJUIMUECKUE
CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX
UMHU COEAMHEHUHN (KHCIOTHO-OCHOBHBIX CBOMCTB BBICHIMX OKCHJIOB M T'HAPOKCHJIOB, JETYUHX
BOJIOPOJIHBIX COEIMHEHUHN, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWMCTBA) OT IIOJOXKEHUS B
[Tepuoaunueckoit cucreme xumuueckux snemeHToB JI. M. MeHnneneeBa; omuchiBaTh oOIIue
XMMHMUYECKHE CBOWCTBA HEMETAJUIOB C IIOMOIIIbIO €CTECTBEHHOI'O (PYCCKOTO WJIM POJHOTO) SI3bIKA
U A3blKa XUMHUH; COCTaBIISATH MOJIEKYJSIDHBIE YPAaBHEHMsI pEaKLUMH, XapaKTepU3YIOIIMX
XMMHMUYECKHE CBONCTBA HEMETAJUIOB M HUX COCJMHEHUM, a TaKKe JIJIEKTPOHHbIE YpaBHEHHS
IIPOLIECCOB  OKHUCIIEHUSA-BOCCTAHOBJICHUS; YPABHEHHUS AJIEKTPOJIMTUYECKOW JIMCCOLMALINU;
MOJIEKYJISIDHBIE, TIOJIHBIE M COKpAllleHHblE HOHHBIE YpPaBHEHHUS pEaKUMH C ydyacTHEM
AJIEKTPOJIUTOB; YCTaHABIMBAaTh INPUYMHHO-CIICJCTBEHHBIE CBS3M MEXKAY CTPOCHHEM aToMa,
XMUMHUYECKON CBSI3bI0, THUIIOM KPUCTAIJIMYECKOM PEIIETKH HEMETAUIOB M MX COEAMHEHUH, HX
o0muMHu  (U3NYECKUMH W XUMHUYECKUMU CBOMCTBAMH; OIMCHIBATH XUMHUYECKHE CBOMCTBA
BOJIOpPO/JIa, TaJIOT€HOB, KHUCIOPOJa, cepbl, a3oTa, (ocdopa, rpadura, anmasza, KpeMHHUS U HX
COEIMHEHUI C TOMOIIBIO €CTECTBEHHOr0 (PYCCKOrO MM POJHOTO) SI3bIKa M S3bIKa XUMMHH;
OMKCHIBATh CIOCOOBI YCTPaHEHMsI >KECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOLIUN UM
XUMUYECKUN SKCTIEPUMEHT; BBITIONHATH, HAOIIOIATh W OMUCHIBATH XUMUYECKUN IKCTIEPUMEHT TI0
pacrno3HaBaHUIO0 MOHOB BOJIOPOJIa U aMMOHUS, Cyibdar, KapOoHaT, cUIuKaT, Gocdar, XJIOpHL,
OpoMu, HOIUANOHOB; SKCIIEPUMEHTAILHO HCCIIEI0BAaTh CBOWCTBA METAJUIOB U UX COEAMHEHUH,
pemarh JKCHepUMEHTalbHble 3a7aun 1Mo Teme «Hemeramibly; OMHMCHIBAaTH XUMHUYECKHM
SKCIEPUMEHT C IMOMOIIBIO €CTECTBEHHOI'O (PYCCKOIO MJIM POJHOIO) s3bIKa U SI3bIKA XUMUMU;
MIPOBOJUTH PAcCyeThl MO XUMHUYECKUM (opMysiaM M ypaBHEHHUSM peaklui, MPOTEKAIOIINX C
y4aCTHEM HEMETAIUIOB U UX COCTUHECHUM.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4eHM s

VYyanuiicsi JOJDKEH YMETh:

OpraHM30BBIBATH y4eOHOE B3aWMOJEHCTBUME B rpymme (pacmnpeaensTb  poJid,
JIOTOBApUBATHCS JIPYr C JOPYyroM W T. J.); TOPEIBHACTH (IMMPOTHO3WPOBATH) TOCIEACTBUS
KOJUIEKTUBHBIX PEIICHUI; TOHUMATh MPUYUHBI CBOETO HEyCleXa U HaXOAMUTh CIocoObl BBIXOa
U3 9TOHM CUTyallud; B JUAJIOre C YYUTEIEM YYHUTbCS BbIpabaThIBaTh KPUTEPUH OLEHKU U
OTPEENATh CTENEHb YCIENIHOCTH BBIMOJHEHUS CBOEM paboThl M PabOTHI BCEX, MCXOJIS W3
MMEIOIINXCA KPUTEPUEB, COBEPUICHCTBOBATH KPUTEPUM OLICHKH M IOJIb30BAaThCA MMHU B XOJI€
OLIEHKM M CaMOOLEHKH; OTCTauBaThb CBOK TOYKY 3PEHMS, apryMEHTUPYs €€; MOJATBEpPKIaTh
apryMeHThbl (pakTamMu; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO; CIIYIIATh JIPYIHX, MBITATHCS
MPUHUMATD JIPYT'YIO TOYKY 3pPEHHUS, ObITh TOTOBBIM U3MEHUThH CBOIO TOUKY 3PEHHMSI; COCTABISATh
pedepar no onpeeneHHoi popMe; OCYIIEeCTBIATH KOCBEHHOE pa3AeIUuTEeIbHOE 1I0Ka3aTeIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa cCOeIMHEHHUII HEMETAJLII0OB

3. Peuienne skcnepuMeHTaNIbHbBIX 3a1a4 110 TeMe «Iloarpynna rasoreHoBy.

4. Pemienue 3kcnepuMeHTalbHbIX 3aa4 o TeMe «lloarpynna kuciopoaa».

5. [lomyyenue, cobupaHue 1 pacro3HaBaHHUE T'a30B.

IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUSs

Yyamuiicst JOJDKEH YMETh:

oOpamatecs ¢ J1a00OpaTOpHBIM O00OpPYAOBAaHWEM M HarpeBaTENbHBIMU MPHOOpPaMHU B
COOTBETCTBUU C MPaBUJIAMHU TEXHUKHU OE30TACHOCTH; HAOIIO/IaTh 32 CBOMCTBAMH HEMETAJIIOB U
UX COCAVNHEHUH U SIBJICHUSMU, POUCXOIAIIMMHU C HUMH; OMUCHIBATh XUMUYECKUM IKCIEPUMEHT
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIHM POJHOTO) SI3bIKA U S3bIKAa XMMHH; JIeTaTh BBIBOIBI 10
pe3yspTaTaM MPOBEACHHOIO SKCIIEPUMEHTA.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHUs

VYyamuiicst JOJDKEH YMETh:

OTIpeNeNaTh, UCXOd U3 yueOHOU 3a7au, He0OOXOAUMOCTh MCIOJIb30BAHUS HAOIIOICHHS
WJTU DKCIIEPUMEHTA.
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Tema 5. O0o0menne 3HaHUI 10 XMMHMH 32 Kypc OCHOBHOHM mKoJibl. [loaroroeka k
rocyaapcrBeHHoii uToropoii arrecraunu (F'MA)

Ilepnoguueckuit 3akoH u Ilepuoaguueckas cucrema XUMHYECKUX 3ieMeHtoB [l .
MenpeneeBa. @U3MYECKHI CMBICI MOPSIAKOBOIO HOMEpa JJIEMEHTA, HOMEpPOB IIEpUOAa H
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB 3JIEMEHTOB M HX COCIUMHEHUI B NEpUOaX U
IpyNIax B CBETE IPEJICTaBICHUN O CTPOCHMM aTOMOB 3JIEMEHTOB. 3HAYEHHE NEPUOAUUYECKOTO
3aKOHA. Buabl XMMHUECKUX CBSA3EM M TUIBI KPUCTAIUIMYECKUX pelieToK. B3aumMocBs3p cTpoeHus
U cBOCTB BemecTB. Knaccudukanus XuMu4ecKux peakuuil o pa3iMyHbIM IIpU3HaKaM (4HCII0 U
COCTaB pearupyroumx 1 o0pa3yrolMXcs BEIIECTB; HAIMUME TpaHULbl pazjena ¢a3; TerIoBOi
3 QeKT; N3MEHEHNE CTETICHEH OKUCIICHHsI aTOMOB; UCIIOJIB30BAHNE KAaTAIN3aTOPa; HAPaBJICHUE
nporekanus). CKOPOCTh XUMHUYECKHX peakiuuid U (GakTophl, BIUsiomue Ha Hee. OOpaTHMOCTh
XMUMHMUYECKUX PEAKIMM M CoCOObl CMEILIEHHUs] XUMUYECKOTO paBHOBecus. [IpocThie U cioxHbIE
BelecTBa. MeTaylibl M1 HeMeTallyibl. [ eHeTruueckue psaapl MeTallla, HeMeTallla U MepexoaHOTo
Metamna. OKcuabl ¥ TUAPOKCUBI (OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCHUIBI), conu. Mx
cocTaB, Kiaccuukanus U o0lMe XMMHUYECKUE CBOMCTBA B CBETE€ TEOPUU DJIEKTPOIUTHUECKON
JMCCOLIMAIINY.

JInuHOCTHBIE pe3yabTaThl 00y4YeHus!

VYyammiicss JOJDKEH: 3HAaTh U IOHUMATh!

OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C pa3BUTHEM XHMHHM U OOILECTBa;
JOCTHXKEHHSI B O0JIACTH XMMHUU U KyJIbTYypHbIE TPaJAULUU (B YACTHOCTH, Hay4dHbIE TPAJUIUH)
CBOEH CTpaHbl; 00IIEMHPOBBIE TOCTHKEHUS B 00JIACTH XMMHH; OCHOBHBIEC MPUHIUIIBI U MpaBUiIa
OTHOIIEHMSI K TMPHUPOJE; OCHOBHI 3JI0POBOTO 00pa3a KU3HM U 3J0pOBbE cOEperarommx
TEXHOJIOTUH; MpaBWiIa MOBEJEHUS B UYPE3BBIYANHBIX CUTYallUsX, CBA3AHHBIX C BO3JIEHCTBUEM
pa3IMYHBIX BEUIECTB; OCHOBHBbIE TMpaBa W OOA3aHHOCTH TpakJaHUHA(B TOM 4YHCIIE
y4aluerocs),CBsi3aHHbIe c JUYHOCTHBIM, po(heccHOHAIbHBIM " KU3HECHHBIM
CaMOOIIPE/ICIIEHNEM; COLUAIBHYI0 3HAUYUMOCTb U COJEpXKaHHe MNpodeccHuii, CBSI3aHHBIX C
XMMMEH; UCIBITBIBATh: YyBCTBO T'OPAOCTH 3a POCCHUICKYI0 XMMHYECKYI0 HayKy U YBaXXCHHE K
UCTOPHHU €€ Pa3BUTHUS; YBAKEHHE U MPUHATHE JOCTUXEHUH XUMHUM B MUDE; JIIOOOBb K NMPHUPOJIE;
YB@KEHUE K OKPYXKAIOUUM (Y4allMMCsl, YYUTENIAM, POAMUTENSIM M Jp.) — YMEThb CIylaTh U
CIIBIIIATh MAPTHEPA, IPU3HABATH MIPABO KAXKJIOTO HA COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHUS]
C Y4ETOM IO3HLUN BCEX YYACTHUKOB; YYBCTBO IIPEKPACHOTO M ICTETUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HUX IPEBPALECHUH; CaMOYBaXXEHUE M 3MOLMOHAIBHO-
IIOJIOKUTENIbHOE OTHOLIEHHE K cebe; NMpHU3HaBaTh: LIEHHOCTh 370pPOBbsA (CBOEro M JAPYrHX
mozel); HeoOXOAMMOCTh CaMOBBIPQKEHUS, CaMOpeaIM3alMy, COLMAIBHOIO IPU3HAHHUSA;
0CO3HaBaTh: FOTOBHOCTh (MM HETOTOBHOCTb) K CAMOCTOSATEJIbHBIM IOCTYIKaM U JAEHCTBUSM,
OTBETCTBEHHOCTb 3a MX PE3YJIbTaThl; FOTOBHOCTh (MM HETOTOBHOCTb) OTKPBITO BBIpaKaTb U
OTCTaMBaTh CBOK MO3MLHIO M KPUTHYHO OTHOCUTBCS K CBOUM IOCTYIKAaM; IPOSIBIISTH:
9KOJIOTUYECKOE CO3HaHHUE; J100pOXKENaTeNbHOCTh, J0BEpUE U BHUMATEIbHOCTh K JIIOISM,
TOTOBHOCTh K COTPYIHHYECTBY M Jpyk0e, OKa3aHMIO MOMOIIM TEeM, KTO B HEH HyXKAaercs;
0000IIIeHHBIN, YCTOHYMBBIM W M30MpaTelbHbI IO3HABATENbHBIM HHTEpeC, WHULMATHBY MU
M0003HATENILHOCTh B M3YYEHUM MHUpPA BELIECTB M PEaKUUi; LeJIeyCTPEMIEHHOCTh MU
HAaCTOMYMBOCTb B JIOCTHKEHUU LI€JIeH, TOTOBHOCTb K IPEOJIOJCHHUIO TPYAHOCTEH; YOXKIEeHHOCTh
B BO3MO’KHOCTH TO3HAHMsI IPUPO]Ibl, HEOOXOJUMOCTH Pa3yMHOI'O MCIOJIb30BaHUS JAOCTHKEHUN
HayKd M TEXHOJOTMM A pa3BUTHs OOIIECTBAa; YMETh: YCTAHABJIMBATH CBS3b MEX]Y LEJIbIO
U3yYeHHsT XMMHH M TeM, [UIi 4Yero OHa OcCyllecTBiseTcd (MOTHUBAaMM); BBIOJIHSATD
KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKJ/IFOUYAIOIIYIOCs B KOHTPOJIE 3a ITPOLECCOM U3YYEHHS XUMUU U
BHECEHMH HEOOXOAUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX ATANaM M CriocodaM M3ydeHUs Kypca
XMMHH; BBINOJIHATH PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIIOYAOLIYIOCS B OILIEHKE Ipolecca U
pe3yiapTaTa HM3y4eHHUs Kypca XUMHUU OCHOBHOHM IIKOJBI, IOJBEJCHMM MTOTOB Ha OCHOBE
COOTHECEHMs 1IeJiel W Pe3ylbTaToB; CTPOUTH KU3HEHHbIE U Mpo(ecCHOHANTbHBIE IUIAHBI C
YUETOM KOHKPETHBIX COLMAJIbHO-UCTOPUYECKUX, MOJUTUYECKMX M DKOHOMUYECKHX YCIOBUI;
0CO3HaBaTh COOCTBEHHbIE LIEHHOCTH U COOTBETCTBHE WX MPUHHUMAEMBIM B JKU3HU PEIICHUSM;
BECTU JUAJIOI HA OCHOBE PABHONPABHBIX OTHOUIEHWM M B3aUMHOIO YBa)XCHHS; BBIIEIATH

23



HPABCTBEHHBIN ACTIEKT MOBEICHUS M COOTHOCUTH MOCTYIKU (CBOU H JIPYTUX JIFOJICH) ¥ COOBITHS C
HpI/IHSITbIMI/I 3TUYCCKHUMHU HOpMaMI/I; B Hpe,ueﬂax CBOHUX BO3MO)KHOCT€I71 HpOTHBOHeﬁCTBOBaTB
JNEUCTBUSAM W BIMSHMSIM, NPEICTABIISIOIIMM Yrpo3y MW3HM, 3J0pPOBbI0 U 0€30I1acHOCTU
JINYHOCTH U OOIIIECTBA.

3. Temarumueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaCO0B, OTBOJAUMBIX HA OCBOCHHE
KaxKa0ii TE€MbI, B TOM YUCJI€ C YY€TOM paﬁoqeﬁ NnporpaMMbl BOCIIMTAHUSA

8 kiacc. Xumus — 68 yacos/2 yaca B Henento (M3 HUX 3 Yaca pe3epBHOE BPEMsI)

No
/o

Tema paznena

Peanuzanus BocuTaTeaIbHOTO
NOTEHIIMaja ypoKka (BUIbl U
(OPMEI IeATEITHHOCTH )

KommuectBo
JacoB

Bsenenue

- OpMEHTalLUsl Ha IPUMEHEHHE
3HAHWUU U3 COUUATIBHBIX U
€CTECTBEHHBIX HayK JIJIsl pEeLICHUS
3a/1a4 B 00J1acTH OKpy»Karoen
Cpe.ibl, IJIaHUPOBAHUS MIOCTYIIKOB
Y OLIEHKH UX BO3MOXHBIX
MOCIEICTBUM JJIsI OKPYXKAKOIIEH
CpeJibl;

- IOBBIIIEHUE YPOBHS
3KOJIOTUYECKOU KYJbTYpHI,
OCO3HaHUeE TJI00aJIBbHOr0 XapakTepa
9KOJIOTMYECKUX MPOOIeM U myTeil
UX PELICHUS;

Temal. ATOMEI
3JIEMEHTOB.

XUMHNYCCKHUX

- IpUBJICUEHUE BHUMAHUS
yUYaluxcs K IEHHOCTHOMY acleKTy
M3y4aeMbIX Ha ypOKax SIBJICHUII;

- opra"m3anus padboThI C
MOJy4aeMOU Ha YPOKE COIIMAIbHO-
3HAYUMOU MHpOpMaIen-
MHUIMUPOBAHUE ee 00CYXKIeHus,
BBICKA3bIBaHUS YUAIIUMUCS CBOETO
MHEHUS 10 €€ MOBOJY, BIpaObOTKU
CBOEro K HE OTHOUICHHUSL.

Tema 2. [IpocThie BeliecTBa.

- HMHUIUHMPOBAHUWE U TMOJJIEPXKKA
UCCIIEIOBATENLCKON AEATEILHOCTH
y4Januxcsi B paMKax peaau3anun
UMH IPYIIIOBBIX
UCCIIEI0BATENILCKUX MPOEKTOB, YTO
JacT  BO3MOKHOCTh  ydalMCs
npuodpecTu HaBBIK
CaMOCTOSTEJILHOTO pelieHus
TEOPETHUYECKON POOIEMBI.

Tema 3. CoennaeHnsa
XUMHAYECKUX DIIEMEHTOB.

- AKTUBHOE HEIIPUITUE JECHUCTBUM,
IIPUHOCAIINX BpeJ OKPYKAIOIIECH
cpene;

- 0OCO3HAHME CBOEH POJIN KaK
rpaXJaHUHA U TIOTPEOHUTENS B
YCIIOBUSIX B3aUMOCBS3U
IIPUPOJHON, TEXHOJIOTUUECKOU U
COLMAJIBHOM Cpex;

- TOTOBHOCTbH K  Yy4JaCTHIO B

13 +lug
PE3EepPBHOTO
BpPEMEHU

nu3
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IIPaKTUYECKON JeATEIbHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH

Tema 4, H3menenus,
MIPOUCXOSIINE C BEIIECTBAMH.

- VHUIUUPOBAHUE W TMOJIEPKKA
HCCIIEIOBATENBCKON JIEATEIIbHOCTH
yUAlIXCS B paMKax peanu3aruu
UMU TPYIIIIOBBIX
UCCIICIOBATEIILCKUX MPOCKTOB, YTO
JacT  BO3MOXXHOCTh  yYaIIHUMCS
npuoOpecTn HaBBIK
CaMOCTOSITEIIBHOTO pelIeHus
TEOPETHUUECKOU MPOOIIEMBI.

11

+1y

PE3epBHOTO
BpPEMEHU

ns3

Tema 5.
[Ipocreitmme
BEILIECTBAMM.

[IpaxkTukym 1.
olepanuu c

- VHUIUUPOBAHUE H TOJJICPIKKA
UCCIIEIOBATEIILCKON IS TETLHOCTH
yUAlIUXCsS B paMKax pearu3ariuu
UMU TPYIIIOBBIX
UCCJICIOBATEIICKUX MPOEKTOB, YTO
JacT  BO3MOXXHOCTh  YYaIIHUMCS
npuoOpecTn HaBBIK
CaMOCTOSTEIIEHOTO perIeHus
TEOPETHUIECKOM MPOOIIEMBI.

Tema 6. PactBopenue. PacTBopsl.
CaoiicTBa pacTBOpOB
JIEKTPOJIUTOB.

- IPUBJICYCHNUEC BHUMAHUA
ydamuxcs K HCHHOCTHOMY aCIICKTY
HN3y4YaCMbIX Ha ypoKax SIBJ'IeHI/II\/'I;

- opraHmzaiusi ~ pabOThI c
MOJy4aeMO Ha YpOKE COIMaIbHO-
3HAYUMOMU nHdopmaruein -
UHUIMUPOBAaHUE €€ OOCYXKIeHMUS,
BBICKA3bIBaHUS YYAIllUMHUCS CBOETO
MHEHUS [0 €€ MOBOMAY, BhIPaOOTKH
CBOETO K HEM OTHOIIECHUS.

18

+1u

pPE3epBHOTO
BpPEMEHHU

us3

Tema 7. Ilpaktukym 2. CBOiCTBa
PacTBOPOB IEKTPOIHUTOB.

- WHULUUUPOBAHUE U MOJAJCPIKKA
HCCJIEIOBATENIbCKON  JIeATEIILHOCTU
yUalluXcsi B paMKax peanu3aruu
uMU TPYMIIOBBIX
UCCJIEIOBATENIbCKUX MPOEKTOB, YTO
JacT  BO3MOXHOCTb  y4YalIUMCS
npuoopecTu HaBBIK
CaMOCTOSITEIbHOTO pelieHus
TEOPETUYECKOU MPOOIIEMBI.

Hrtoro

68

9 kaacc. Xumus — 68 yacoB/2 yaca B Heslento (M3 HUX 2 yaca pe3epBHOE BpeMsl)

No
n/a

Tewma paznena

Peanu3arnus BocmutaTreabHOTO
MOTeHIIHaja ypoka (BUIbI U
(bOpMBI 1eATETHHOCTH)

KoanuectBo
4acoB

Oo1mas
XAMHUYECKUAX
XAMHYECKUX

Bsenenue.

XapaKTepUCTUKA
3JIEMEHTOB u
peakuuii. Ilepuoanueckuii 3akoH

- OpUEHTAlUsl Ha TPUMEHEHUE
3HaHWUH U3 COIMABHBIX U
€CTECTBEHHBIX HAYK JUISl PEILICHUS
3a/1a4 B 00JIaCTH OKpYy>Karomen
cpenbl, IUIaHUPOBAHMS OCTYIKOB

11
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n nepuoauyeckas cucrema .M.
Menpeneesa

U OIICHKH UX BO3MOXHBIX
IIOCJIEICTBUH JIJIs1 OKPYXKaroLen
cpenpl;

- IOBBINICHNUC YPOBHHA
JKOJIOTUYECKOU KYJIBTYpHI,
OCO3HaHHE INI00ATILHOTO XapaKTepa
IKOJIOTHYECKUX POOTIEM U myTel
UX peLICHUS,;

Tema 1. MeTasuisl.

- MPUBJICUCHUE BHUMAHUS
yyYaluxcs K IEeHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha YpOKax SIBJICHUN;

- OpraHuzaIus paboThI c
MOJy4aeMON Ha YpOKE COIMAIbHO-
3HAYUMOU uHpopmanuen -
MHULMUPOBAaHUE €€ OOCYXICHMUS,
BBICKA3bIBAHUS YYAIIUMUCS CBOETO
MHEHHS 110 €€ MOBOJY, BEIPAOOTKH
CBOETO K HEM OTHOIIECHUS.

15

Tewma 2. IIpaktukym 1. CBoiicTBa
METAJNIOB U X COCIUHEHHUI.

- HWHHUOWHUPOBAHUC H TOAACPIKKA
UCCIIEIOBATEIILCKOW I TETHOCTH
ydyamuxcsa B paMKax pealnu3alnn
UMU TPYIITOBBIX
UCCIIEIOBATEIILCKUX TPOEKTOB, YTO
JacT  BO3MOXKHOCTh  y4aluMCs
npruoOpecTn HaBBIK
CaMOCTOSTEIIEHOTO pereHus
TEOPETHYECKON TPOOIEMBI.

Tema 3. HemeTamnel.

- conpanu3anysa 00yJaromuxcs KaK
BXOJKJICHHE B MHUP KYJIBTYPBI U
COLMAJIBHBIX OTHOIIICHUH,
o0OecreunBaroiee BKIIOYCHUE
oOyyaronuxcs B Ty WU UHYIO
TPYIITY WIA OOIHOCTh —
HOCHUTEIISI €€ HOPM, IEHHOCTEM,
OPHEHTAIIMH, OCBANBACMBIX B
IpoIiecce 3HaKOMCTBA C MUPOM
JKUBOU TTPUPO/IBI;

-npuoOiieHne oOyyaromuxes K
MO3HABATENBHON  KyJIbType  Kak
cucTemMe MMO3HABATEIIbHBIX
(Hay4HBIX) LIEHHOCTEH,
HAKOIUIEHHBIX 00IIecTBOM B cdepe
XUMHYECKONH HayKW;

26

Tema 4. IIpaktukym 2. CBoiicTBa
COCIMHEHUN HEMETAILIOB

- HWHHUIOHUHUPOBAHUC H MNOAACPIKKA
HCCIeI0BAaTEIbCKON MIE€ATEILHOCTU
yqamuxcsa B paMKax peain3dalnnuun
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UMU TPYIIOBBIX
UCCIIEIOBATENLCKUX TPOEKTOB, YTO
JacT  BO3MOXKHOCTh  y4alluMCs
nproopecTn HaBBIK
CaMOCTOSATEIILHOTO pereHus
TEOPETUYECKON MTPOOIIEMBI.

Tema 5. O6o0mienne 3HaHWN 1O | -  pa3BuTHEe y  oOydaromuxcs | 11

XAMHUU 32 KypC OCHOBHOH | IO3HABaTEIbHBIX MOTHBOB,

ITKOJIBI. HANpaBJICHHBIX Ha  TOJydYeHHE
HOBOTO 3HaHUSI O XHBOW NPHPO/IE;
MI03HABATEIBHBIX Ka4ecTB
JMYHOCTH, CBSI3aHHBIX C YCBOCHUEM
OCHOB Hay4YHBIX 3HaHUM,
OBJIaJICHUEM METOaMHU
UCCJIEIOBAHUS TIPUPO/IBI,
dbopmMupoBaHremM
HUHTEIUICKTYaTbHBIX YMEHUH;

Hroro 68

27




