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Pazned 1. Illianupyembie pe3yabTaThl OCBOCHHS Y4€0OHOI 0 MPeaMeTa
«XuMHU D)

1o 3aBepiIeHUIO Kypca XMMHH HAa ’TaHE OCHOBHOT'O O0I11er0 00pa30BaHus BbIITYCKHUKU
OCHOBHO IIKOJIBI IOJKHBI OBJIA/IETh CIEIYIOIIUMU PE3yIbTaTaMHU:

|. Jluunocmmuvie pezynomamo:
1) ocosnanuecBoeli >THUYECKOM NPHHAUIEKHOCTH, 3HAHUE MCTODMH XHMUHM M BKIaja
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XUMHIO;
2) (opmupo6anueoTBETCTBEHHOTO ~ OTHOINEHHMS K IIO3HAHUIO XHMMHH; TOTOBHOCTH H
CIOCOOHOCTH OOy4arolmuxcs K CaMOpPa3BUTUIO U CaMOOOpa30BAaHUIO HAa OCHOBE H3YYEHHBIX
(baxTOB, 3aKOHOB M TEOPUH XWMHHU; OCO3HAHHOTO BBIOOpA WM TOCTPOCHWE WHAWBUAYATIHHOU
00pa30BaTeIbHON TPAaeKTOPUH;
3)  popmuposanuenenoCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YacThIO
KOTOPOH SIBJISIETCS] XUMHUUECKasl KapTUHA MUPA;
4) o6radenuecoBpEMEHHBIM  A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Ppa3BUTHSA HAyKH H
0OIIeCTBEHHOH MPAKTHKH, B TOM YHCIIC U XUMHYECKHM;
5) ocsoenueconnanbHBIX HOPM, NMPAaBWI TOBEAEHHS, poleil U (POPM COLMANBLHON KH3HU B
COLIMyMe, TPHUPOJIE W YAaCTHON XU3HM HAa OCHOBE JKOJIOTHYECKOH KYIBTYphl M 0O€301acHOTO
oOpalleHus ¢ BelECTBAMU 1 MaTepuallaMu;
6) @opmuposarueKOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHMM CO CBEPCTHHKAMH U
B3pOCIBIMH B TMpoliecce  oOpa3oBaTeNbHOM,  OOMIECTBEHHO  TOJIE3HOMW,  y4eOHO-
UCCIIEI0BATENLCKOM, TBOPUECKOH U APYIUX BUJIOB AESITEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuwie pezynomameot:
1) onpedenenueneneii coOGCTBEHHOrO0 00yYeHMs, MOCTAHOBKA M (OPMYIMPOBaHHE i cebs
HOBBIX 33]1a4;
2) naanupoeéanueriyTeii  OCTHIKEHHMS JKEIAEMOTO  pe3ylbTaTa OOy4eHHMS XHMHH — Kak
TEOPETHUYECKOTO, TAK U IKCIIEPUMEHTAILHOTO XapaKTepa,
3) coomnecenuecBoux NEeHCTBUI C MIAHUPYEMBIMH DPE3YJIbTATaAMH, OCYUECMENeHUEKOHTPOIIS
CBOCH JICATEIIBHOCTH B MIPOIIECCE JIOCTHIKEHHS PE3YJIbTaTa, 0npedeieHiecrioco00B IeUCTBUI TPU
BBITIOJIHEHUH JIA00OPATOPHBIX M TPAKTUYECKUX PA0OT B COOTBETCTBHU C IMPABHJIAMH TCXHHUKH
0€30I1aCHOCTH;
4) onpedenenuencTOUHNKOB XUMHUYECKOH HH(POPMALUM, HOIy4eHHE U AHAIM3 €&, CO3JaHUE
WHGOPMAIIMOHHOTO MPOJYKTA U €ro MPe3CHTAIINS;
5) ucnonv306anueocHOBHBIX UHTENIEKTYaIbHBIX ONEPAaLMil: aHAM3a M CHHTE3a, CPAaBHEHHS H
CUCTeMaTH3alHH, 0000IIEeHNS U KOHKPETU3AIIUH, 8bls6/leHle TIPUINHHO-CIEICTBEHHBIX CBS3EH U
NOCMPOeHUeI0TUIECKOTO PACCYKACHHS U YMO3AKIIOUeHUS (MHIYKTUBHOTO, AETYKTUBHOTO U TIO
aHaJIOTUH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO COJIEPIKaHNUS;
6) ymenueco3naroT, IPUMEHATH ¥ IPEOOPA30BBIBATH 3HAKK U CHMBOJIBI, MOJEIN U CXEMBI IS
pelieHns yueOHbBIX U M03HABATEIbHBIX 33/1aY;
7) opmupoeanuen pazeumuedKOIOTUYECKOTO MBIIUIEHHS, YMEHHE TNPHMEHATh €ro B
MO3HABATEbHON, KOMMYHHKATHUBHOW, COIMAIbHOW TMpakTUKe U  MpodecCHOHATBHON



OpHUEHTALINH;
8) cenepuposanuensicii v onpeseneHye CpeaCcTB, HEOOXOIUMBIX U MX PEalU3aluHy.

l11. IIpeomemnoie pezynomamor:

BbInycKHMK Hay4YUTCS:
— XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOAEHUE, U3MEPEHHUE, IKCIIEPUMEHT;
— OIIUCBIBATh CBOMCTBA TBEP/BIX, )KUJKUX, FA3000pa3HbIX BEILIECTB, BBIJIEISI UX
CYLIECTBEHHbIE IPU3HAKHY;

PacKpBIBaTh CMBICT OCHOBHBIX XUMUYECKHX TIOHSATHIA «aTOM», «MOJIEKYIa», «XUMUIECKAN
DIIEMEHT»,  «IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY, «BAICHTHOCTHY,
«XHUMHUYECKast PEaKIHs», UCTIOb3Yys 3HAKOBYIO CUCTEMY XUMHUH;

—  PAacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEUIECTB, TIOCTOSIHCTBA COCTAaBA,

ATOMHO-MOJIEKYJIIPHON TEOPHH;

—  pa3nM4aTh XUMUYECKHE U (pU3NUYEeCKHe SIBICHHUS;

— Ha3bIBaTh XHMHYECKUE DJIEMEHTHI,

— OTIpEAeNSITh COCTaB BEIIECTB IO UX (hopMyrnam;

—  OTpeAeNITh BAJICHTHOCTh aTOMa JJIEMEHTA B COSAMHEHMSIX;

—  ONpPENeNSITh TUIT XHMUYSCKUX PEAKITHIA;

— Ha3BIBaTh NIPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMHUCCKUX PEAKIIHI;

—  BBIABJIATH IPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAHNN XUMUYECKON peakuu npu

BBITIOJIHEHUH XUMUYECKOTO OTIbITA;

—  COCTaBJIAITH ()OPMYJIBI OMHAPHBIX COCTUHECHHI;

— COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKLIU;

— coOmoaTh mpaBuia 6€30macHOM padOThHI IPH MPOBEACHUH OTIBITOB;

— MO0Jb30BaThCs 1AOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

—  BBIYUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB;

—  BBIYHUCIIATH MAaCCOBYIO JIOJII0 XUMHUYECKOTO 3JIeMEHTa 10 (GopMyJie COeTMHEHHUS;

—  BBIYHUCIIATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA [0 KOJIMYECTBY, 00bEMY, Macce

peareHToB WK IPOAYKTOB PEAKIIHH;

— XapaKTepu30BaTh (HU3MUECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB: KUCIOPO/Ia U

BOJIOPO/IA;

— MOJy4aTh, COOMPATh KUCIOPO U BOJOPO/;

— pacrmo3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO/I;

— pacKpbIBaTh CMBICI 3aKOHA ABOTapO;

— PpacKpbIBaTh CMBICI OHATUN «TEIJIOBON 3PPEKT peakluny», «MOJISIPHBIA 00BEMY;

— XapaKTepu30BaTh (PM3HUECKHE U XUMUYECKHE CBOMNCTBA BOJIbI;

— PpacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

—  BBIUUCIIATH MAcCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

— IPUTOTOBIIATH PACTBOPHI C ONPENENEHHON MacCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;

— Ha3bIBaTh COCIMHEHUS U3yYEHHBIX KIACCOB HEOPraHUYECKUX BEIIECTB;

— XapaKTepu30BaTh (HU3HUECKHUE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB

HEOPraHMYeCKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH;
—  ONpeAeNsITh NPUHAIISIKHOCTD BEIIECTB K ONPEAETICHHOMY KJIACCY COEMHEHU;



COCTaBIIATh (OPMYJIBI HEOPraHMYECKUX COCAMHCHUN N3YUYEHHBIX KIacCOB;

MPOBOJIUTH OMBITHI, TOATBEPKIAOIIME XUMUYECKHUE CBOMCTBA M3YYCHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh ONBITHBIM MIYTEM PACTBOPHI KUCIIOT M IIEJIOYEH 110 U3MEHEHHIO OKPACKU
WH]JIUKATOPa;

XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY KJIaCCaMU HEOPraHUUECKUX COCAMHEHUH;
packpsiBaTh cMmbica [lepuoanueckoro 3akona . 1. Menaeneena;

OOBSACHATH (PU3UYECKUIN CMBICT AaTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMUYIECKOTO
3JIEMEHTA, HOMEPOB I'PYMIbI U Nlepruoa B nepuoanyeckoit cucreme . . Menaeneesa;
0OBICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOWCTB JIEMEHTOB B
npezesax MajblX IEPUOJIOB U TJIABHBIX IO TPYIIIT;

XapaKTEepPU30BaTh XUMUYECKUE JIEMEHTHI (OT BOJIOPO/IA A0 KAJIbIIHs) HA OCHOBE MX
MoJIoXKeHUs B eproanueckoit cucreme /1. . MenneneeBa u ocoOeHHOCTEN CTPOCHUS UX
aTOMOB;

COCTaBJISITh CXEMBI CTPOCHUS aTOMOB MEPBBIX 20 JIIEMEHTOB MEPUOIUUECKON CUCTEMBI J].
U. Menneneena;

PacKphIBAaTh CMBICT MOHITHI: «XUMHYECKasi CBSI3b», «IJICKTPOOTPHUIATEIHHOCTDY;
XapaKTepHU30BaTh 3aBUCUMOCTh (DU3UIECKUX CBOMCTB BEIIECTB OT THITA KPUCTATITHIECKOMN
PELIETKY;

OTIPENIETIATh BUJT XUMUYECKOH CBS3H B HEOPTraHUYECKUX COCTUHEHUSX;

n300paxkaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU
XHUMHUYECKUX CBI3CH;

PacCKpbIBaTh CMBICI MOHIATHN «MOH», «KATUOH», «AHUOHY, «3JEKTPOJIUTHD,
«HEDJIEKTPOJIUTBDY, «AIEKTPOJUTHYECKAS TUCCOLUALUS», KOKACIUTENbY, «CTEINEHb
OKHCIIEHUS», «BOCCTAHOBUTEIbY, OKHCIIEHUE», «BOCCTAHOBIICHUEY,;

ONPENIENATh CTENEHb OKUCIEHUS aTOMa JJIEMEHTA B COCAMHEHUY;

PacKpbIBaTh CMbICT TEOPUU JIEKTPOIUTHYECKON TUCCOLNALINY;

COCTaBJISITh YPAaBHEHHUS SJIEKTPOIUTHYECKON TMCCOUMALUN KUCIIOT, IIEJI0YEH, COJICH;
OOBSACHATH CYIIHOCTD IIPOIIECCa SICKTPOIUTHYECKON TMCCOIMALUU U PeaKIIUi HOHHOTO
oOMeHa;

COCTaBIISATh TMOJIHBIEC U COKpAIIEHHbIE HOHHBIE YpaBHEHUS peakluii oOMeHa;
OTIPEIeNIATh BO3MOKHOCTh MMPOTEKAHUSI peaKIuii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIMH, IOATBEPKAAIOIINE KAYECTBEHHbIN COCTaB PAa3JIMYHbIX BEIIECTB;
OIIPEeNENsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOUN peaKinuu;
KJIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM;
XapaKTEepU30BaTh B3aMMOCBSA3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMHU
HEMETAJIOB;

MIPOBOJUTH OTBITHI MO MOJTYYECHUIO, COOMPAHUIO 1 U3YYCHHIO XUMUYECKUX CBOKCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;

pacmo3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YTICKUCIIBIN Ta3 U aMMHUAK;
XapaKTEpPU30BATh B3aUMOCBSI3b MEX/Yy COCTABOM, CTPOCHHUEM U CBOMCTBAMH METAILJIOB;
Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX PopMyse: METaH, ITaH, dTHIICH, METaHO,



3TaHOJI, IJIMLEPUH, YKCYCHasl KUCI0Ta, aMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAs KUCJIOTA,
0JIEMHOBAs! KUCJIOTA, IJIF0KO03a;

OILICHMBATh BJIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH Cpe/ibl HA OPraHu3M
YeJI0BEKa;

IpaMOTHO 00pamIaThes C BEMECTBAMU B TIOBCETHEBHOMN JKHU3HU;

OTIPEEINATh BO3MOKHOCTh IPOTEKaHUsI pEaKLUi HEKOTOPBIX NpeACTaBUTEIEH
OpraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJIOPOOM, METAJUIAMU, OCHOBAaHUSIMU,
raJIor€HaMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:
8b1068U2AMD U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX
gewecms Ha OCHOBe UX COCMABA U CIMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUE
peaxkyuu, 0 xapakmepe u nPoOYKmax paziudyHblX XUMUYECKUX peakyuil,
Xapakmepuzoeams 8ewecmed no COCMasy, CMpoeHuIo U C80UCMEAM, YCMAHABIUBAIOM
NPUYUHHO-CIEOCMBEHHbLE CBA3U MeHCOY OAHHbIMU XAPAKMEPUCUKAMU 8eUeCcmEd;
COCMAasisims MOAEKYIAPHbLE U NOJIHbLE UOHHbLE YDAGHEHUS NO COKPAWEHHBIM UOHHBIM
VDaBHEHUSAM,
NPOCHO3UPOBAMb CHOCOOHOCb Beuecmead NPOsEIsAMb OKUCIUMENbHbLE UTU
B0CCMAHOBUMENbHBLE CBOUCMBA C YYEHOM CHeNneHell OKUCTIeHUs. DJIeMEeHMO8, 8X00AUUX 8
€20 cocmas;
COCMAsIsims yPasHe sl peakyuil, COOMEEemMcmeayIouWux nociedo8ameibHOCmu
npespaweHull HeOp2aHUYeCKUx 6eujecme PasiuyHblX Kiaccos;
8b108U2AMD U NPOBEPSMb IKCHEPUMEHMATILHO 2UNOMeE3bL O Pe3VIbMamax 6030eUcmaus
PA3IUUHBIX (PAKMOPOB HA USMEHEHUE CKOPOCU XUMUYECKOU PeaKyuul,;
UCNOIb308aMb NPUOOPEeMEHHBLE 3HANUSL OJIsL IKOJOSUYECKU SPAMOMHO20 NOBEOEHUS 8
OKpYdicarouell cpeoe;
UCNONb308aMb NPUOOPEeMEHHBLE KII0Uesble KOMNEMeHYUU NPU 8bINOJHEHUU NPOEKMO8 U
VUEOHO-UCCNe008aMeNbCKUX 3A0ay NO U3YHEHUIO C8OUCME, CNOCOO08 NOLYYeHUs U
PACNO3HABAHUSL BEUECE;
00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCBAX U XUMUYECKUX NPOYECCax;
KPUMUYeCcKy OMHOCUMbCS K NCE8OOHAYUHOU UHGPopMayuu, HedoOpPOCO8eCMHO peKilame 8
cpeocmeax Maccosotl uHgpopmayuu;
0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX 3HAHULL N0 XUMUU OI51 NPAKMUYECKOU
0esimeNbHOCIU YeN08eKd,
€030atom Mooenu u cxemol OJisi peueHus: y4eOHbIX U NOZHABAMENbHBIX 3a0ay, NOHUMAMb
HeobXooumMocms coo00eHUs NPeONUCanUll, NPeoidzaemvlx 8 UHCIPYKYUSIX nO
UCNONb308AHUIO IEKAPCE, CPEOCME ObIMOBOU XUMUU U OP.



Paznea 2. Conep:xkanue y4eOHOro npeamera « XuMusby

Xumus 8 Kjace
(102 yaca, 3 yaca B He/1eJII0)

HavanbHble NOHATHA U 3AKOHBI XUMUH
Tena m BemectBa. CBoiicTBa BemiecTB. JTAJIOHHBIE (U3MYECKUE CBOWCTBA BEHIECTB. MarepHaibl U
MaTtepuagoBesreHue. Posib XuMuu B JKHU3HM COBpeMeHHOro oOmiectBa. OTHOIIEHHE O0IIEeCTBA K XUMUU!
xemodunus u xemopoousi.
Metonel u3yuenus xumuu. HaOmonenue. DkcnepuMeHT. MoaenupoBanue. Mojenu MarepuanbHble U
3HAKOBBIE WJIU CUMBOJIbHBIE.
l'azer. JKuaxoctu. TBEpapie BemecTBa. B3anMmHBIE IEpexojbl MEXAY arperaTHbIMH COCTOSTHUSIMH
BEIIlECTBA: BO3TOHKA (CyOnmmarvs) U JaecyOauManusi, KOHJACHCAMS W UCHapeHUe, KPUCTAUIM3AIMS U
IJIaBJICHHUE.
Ousnyeckue sBieHud. UucTble BemecTBa M cMecu. ['OMOTeHHBIE M rereporeHHnle cmecH. Cmecu
razoo0passble, Xuakue U TBEpAble. CrocoObl pa3feneHus cMecel: MEeperoHkKa, WM JUCTHILISALMS,
OTCTaMBaHue, GUIbTPOBAHME, KPUCTAJUIM3AIMS WM BhiapuBaHue. Xpomarorpadus. [Ipumenenue atux
croco0o0B B TaOOPaTOPHOM MIPAKTHKE, HA TPOU3BOJACTBE U B OBITY.
XHUMHUYECKHUE ANEMEHTh. ATOMBI U MOJIEKYJIBI. [IpOoCThIE 1 CIIOKHBIE BELIECTBA. AJUIOTPOIUS HA IPUMEPE
KHCi10poia. OCHOBHBIE MOJIOKEHUSI aTOMHO - MOJIEKYJISIpHOTO yueHus. loHbI. BemecTBa MOIEKyIIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHHMSL.
3Haku (CUMBOJIBI) XHMHUYECKUX 3JeMeHTOB. HMHpopmanus, KOTOPY0 HECYT 3HAKHM XHMHUYECKUX
AJIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHYECKHX 3yeMeHTOB. Ilepuonnueckas Ttabnuia
xuMuueckux anemeHToB . M. MenneneeBa: KOPOTKOMEPUOAHBIA M JJIMHHOINEPUOHBIA BAapUAHTHI.
[lepuoasl u rpynnsl. ['maBHas u nmobounast moArpynmsl, uad A- u b-rpynnel. OTHOCUTENbHAS aTOMHAs
Mmacca.
Xumunyeckue Gopmysbl. Maaexkcsl u koagdunuentsl. OTHOCHTENbHAS MOJIEKYIsipHas Macca. MaccoBast
JI0JIsl XUMHUYECKOTO 3JIEMEHTa B coeIMHeHnu. MHpopmals, KOTOpyIo HECYT XUMUYECKHE (POPMYJIbL.
Banentnocts. CtpykTypHble (QOpMyNIbl. XUMHYECKHE DJIEMEHTBHI C IIOCTOSSHHOM M TepeMEHHOM
BaJICHTHOCThIO. BbiBoA  Qopmynbl  coeauHeHuss 10 BajeHTHOCTH. OrmpesieneHre BaJeHTHOCTH
XMUMHUYECKOTO 3yieMeHTa 1o (opmyne BemecTBa. CocTaBlieHUE HAa3BAaHUN COCIMHEHMM, COCTOSIIIUX U3
JBYX XMMHUYECKHUX 3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH MOCTOSHCTBACOCTABABEIIECTB.
XUMHUECKUE peakuu. PeareHTsl U npoayKThl peakuuu. [[pu3Haky XUMUYECKUX peakluil. YCIoBUA UX
MIPOTEKAHUs U MpeKpamieHus. Peakuuu ropeHus. DK30TEpPMUUECKHUE U SHIOTEPMUYECKUE PEAKIUU.
3aKOH COXpaHEHHUs Macchl BEHIECTB. XUMUYEeCKUe ypaBHEHMs. COCTaBlIEHHE XMMHUYECKUX YpPaBHEHMII.
Wudopmanus, KOTOpYI0 HECET XUMUYECKOE YpaBHEHHE.
Knaccudukarus XMMHUECKHUX PeaKIHii 0 COCTaBy U YUCITY PEareéHTOB M MPOAYKTOB. THUITBI XUMUYECKHX
peakiuii. Peakiiuu coeqMHEeHNs, pa3iokKeHHs, 3aMeleHs 1 oOMeHa. KatanuzaTopsl U KaTaius.

JdeMoHcTpanuu
* Kosneknus MatepualioB U U3AEIUN U3 HUX.

* Mogenu, ucnojb3yeMble Ha ypokax (PU3UKH, OUOJIOTHH U reorpaduu.



*  OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIN HEKOTOPHIX XMMUYECKHX BEILIECTB.

*  Mojenu KpUCTaUNINYECKUX PEIIETOK.

* Cobupanue npubdopa A MOJTy4eHHS ra3a U MPOBEpKa €ro Ha FepMETHYHOCTD.

* Bo3ronka cyxoro npaa, Hoja nin HaQTaauHA.

* ArperaTHbl€ COCTOSIHUSI BOJIBI.

* Pa3znenenue 1ByX HECMEIIMBAIOIIMXCS )KUIKOCTEHN ¢ TOMOIIBIO ACTUTEIBHON BOPOHKH.

* Jluctumisitop u ero padora.

* VYcraHoBka ais GuiIbTpoBaHUS U €€ padoTa.

* VYcraHOBKa JUIS BBITApUBAaHUS U €€ padoTa.

*  Kosekiusi ObITOBBIX IPUOOPOB s (PUIBTPOBAHUS BO3IyXa.

* Paszgenenue kpacsiero BemiecTsa pomacrepa ¢ NOMOIIbI0 OyMa)kHON XpoMarorpaduu.

*  Moaenu aNIOTPOITHBIX MOTU(DUKAIIUHN yriiepoa 1 CephI.

* IlomyueHue 030Ha.

* Tloprpers 1. 5. Bepriennyca u JI. . Meneneesa.

* KopoTkoneproaHslii U JUIMHHOTIEpUOAHBIN BapuaHTel [lepnoauueckoit cucremsr /1. U.
MenneneeBa

* KoHcTpyupoBaHHe MIapOCTEPKHEBBIX MOJIENIEH MOJIEKYJI.

* Anmnapar Kunma.

* PaznoxeHue OmxpomaTra aMMOHHS.

* Topenue cepbl 1 MarHUEBOM JICHTHI.

* Iloptpetrsl M. B. JlomonocoBau A. JI. JIaByasbe.

*  OmnbITHI, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChI BEILIECTB.

* T'openue gocdopa, pacTBoOpeHHE IPOAYKTa FTOPEHUS B BOJIE M UCCIIEAOBAHKE MOJYyYEHHOTO
pacTBOpa JIAKMYCOM .

* BisauMoaelcTBHE COSIHON KHUCIOTEI C IIMHKOM.

* Tlomydyenune rugpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUM.
JlaGopaTopHble ONBITHI

. O3HaKOMIICHHE C KOJIJIEKIIMEH JTaO0OpaTOPHOMN TTOCY/IBI.
. IIpoBepka npubopa Juisl MOTy4YeHUs ra30B Ha FTeéPMETUYHOCTb.
. O3HakoMJIeHHE ¢ MUHepaiaMH, 00pa3ylolMMU IPaHUT.

. HpI/IFOTOBJ'IeHI/Ie FCTCPOFCHHOﬁ CMCCH IIOPOIIKOB CEPbI M KEJIC3a U UX PA3ACICHHUC.

1
2
3
4
5.
6
7
8
9

BsaumoneiicTBue pacTBOPOB XJIOPUIOB U HOJIUIOB Kalusi C paCTBOPOMHHTpaTa cepedpa.

. [lomydyenue ruapoxcuaa meau(ll) u ero B3anmoeiicTBie ¢ CEpHOI KUCIOTOM.
. B3aumopeiicTBue pacTBopa coJibl C KHCIOTOM.

. HpOBepKa 3dKOHa COXpaHCHUA MACChl BCHICCTB Ha IIPUMEPE B3aUMOJACUCTBUS IIENOYN U KUCIOTHI.

HpOBepKa 3daKOHa COXpaHCHUA MACChl BCIICCTB Ha IPUMEPEC B3aHMOJICHCTBUA IIETOYN U COJIH

xenesa (I11).

10. Paznoxenue nepokcuia BOAOpoOIa ¢ MOMOLILI0 okcuaa Mapradna (IV).

11. 3amenienue xene3oM MeIH B MEJHOM KYIIOPOCE.

IIpakTnyeckne padoTsl

1.

3HaKOMCTBO ¢ JabopaTopHbIM oOopynoBaHueM. [IpaBuia TeXHUKH G€30MacCHOCTU MpH paboTe B

KaOMHETE XUMHH. HCKOTOPBIC BUBI paGOT.



2. AHamu3 no4BbI
Ba:kHeiilue npeacTaBuTe I HEOPraHudecKnx BeulecTs. KoinyecTBeHHbIEOTHOIIEHUS B XUMHH
Cocras Bo3ayxa. [Tonstre 06 00bEMHOI J10J1€ KOMIIOHEHTA IPUPOAHOM Ia30BOM CMECH — BO3/YyXa.
Pacuér 00bpéMa KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BEMHOM JI0JIe M HA000POT.
Kucnopoa. O3o0m. [Tonyuenue kucinopona. Cobupanue u pacro3HaBaHue KUCIOPoaa. XUMUYECKUE
CBOMCTBA KMCJIOPOJA: B3aUMOJICHCTBUE C METaJJIaMHi, HEMETaJJIaMU U CJIO’KHBIMU BEILIECTBAMHU.
[Ipumenenue kucnopoaa. KpyroBopor kuciaopoia B Ipupo/ie.
Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB IO WX (hopmysaMm. CocTtaBieHne GOpPMYI OKCHIOB IO HX
Ha3zBaHusM. [IpeacraBuTen OKCUIOB: BOJa U YIIIEKUCIbIN a3, HeraméHas U3BeCTh.
Bonopon B npupojie. dusnueckue 1 XMMHUYECKUE CBOMCTBA BOJOPO/IA, €ro MOTy4eHHE U IPUMEHEHUE.
Kucnotsl, ux cocraB u knaccudukamnus. Muaukaropsl. Tabmuna pactBopumoctu. ComnsiHas u
CepHasl KUCIIOThI, UX CBOWCTBA U IIPUMEHEHHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTBopuMocTs coneld B Boze.IIpeacraButenu cone: XJopul HaTpus,
kapOoHaT HaTpus, pocdar KaabLus.
[Toctosinnas ABoraapo. Konuuectso BemectBa. Moib. MonsipHast macca. KpaTHbie einHULIBI
M3MEpEeHUs KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIpHAst
Macchl BEIECTBA.
Pacuérbl ¢ wucnonb3oBaHHEM MOHATHM «KOJMYECTBO BEIIECTBA», «MOJSIPHAS MAaccay, <«I1OCTOSIHHAs
ABoraapo».
3akoH ABoraapo. MossipHbIi 00bEM ra3000pa3HbIX BellecTB. OTHOCUTENBHAS TUIOTHOCTh OJTHOTO Ta3aro
Apyromy.
KpaTHble equHUIIBI U3MEPEHNS — MUUTUMOJISIPHBIA U KUJIOMOJIIPHBIA 00BeMbI ra3000pa3HbIX BEIIECTB.
Pacuérbl ¢ ucnonap30BaHuEM MOHATUI «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJISIPHBIA 00beM
ra3oBy, «IIOCTOSIHHas ABOTaJIpO».
Pacuérbl ¢ ucnonap30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS Macca», «MOJSPHBINA 00bEM
ra3oBy, «4UCIO0 ABOTaIpO».
I'mapocdhepa. Kpyrosopor Bomel B mpupoge. Du3nyueckue ¢W XUMHUYECKHE CBOMCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUIAMH.
OcHoBanusi, ux cocraB. PacTBopuMOCTb OCHOBaHUI B Boje. V3MeHeHHE OKpacKu HHAMWKATOPOB B
uiesioyHoi cpeze. [IpeacraBurenu mienove: ruAPOKCHIBI HATPHS, KAl U KaJbIIHsL.
PactBoputenr u pactBopéHHOe BemlecTBo. PactBopsl. PactBopenme. ['miapatel. MaccoBas nouis
pacTBop&HHOro BemiecTBa. Pacu€Thl, CBsSI3aHHbIE C HCIOJIB30BAHMEM TIOHSATHS «MaccoBas JIOJIS
PacTBOPEHHOTO BEILIECTBAY.
JdeMoHcTpanun
* OrmpeneneHue coAepKaHus KUCIOPOAA B BO3TyXe€.
* [lomydenue KUCIOPOAa PA3I0KEHUEM IIepMaHraHaTa Kajius U IepoKcuaa
BOJIOPO/IA.

* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJBI.

* Pacno3HaBaHHEKUCIOPOAA.

* T'openue Maruus, >xesuesa, yris, cepsl U Gpocdopa B KUCIOPOE.

*  Komnekiusi OKCUI0B.

* T[lonydenue, cobupaHue U pacro3HaBaHHE BOJIOPOJIA.

* [T'openue Bogopona.

* BszaumosetictBue Bojopoa ¢ okcuaom meau(ll).

® KOJ'IJ'ICKLII/IH MHUHCPAJIBbHBIX KUCIIOT.



12.
13.

* [lpaBuio paz0aBieHuUst CEpOl KUCIOTEHI.
*  Korekuus cosen.
* Talnuua pacTBOPUMOCTH OCHOBAHUMN, KUCIIOT U COJIEH B BOJE.
* HekoTopsle MeTaIbl, HEMETAJLIbl U COEMHEHUSI KOJIMYECTBOM BEILIECTBA B | MOJIb.
*  Mozens MOJISIpHOTO 00BbEMa Ta3000pa3HBIX BEIIECTB.
JlabopaTopHbIe ONbITHI
[ToMyTHEHHE N3BECTKOBOM BOJABI IIPU NMPOIIYCKAHUU YIJIEKUCIIOTO Tra3a.

[Tosydyenune BO10pOAa B3aMMOAEHCTBHEM LIUHKA U COJISTHOM KUCJIOTBHI.

14.  PacnosnaBaHue KHCIIOT MHAUKATOPAMH.

15.
16.

N3meHeHne oKkpacky MHIMKATOPOB B IIEJIOYHOM cperie.
O3HakoMJIeHHE C IpernapaTaMy JOMAIHEH WM IIKOJbHOW anTeuykd — pPacTBOPAMHU MEPOKCUAA

BOJIOPOJa, CIUPTOBOM HACTOMKHM MOJIa ¥ HAIATBIPHOTO CIUPTA.

IIpakTnueckune padoTol

3.
4.
5.

[Tonydyenue, cobupanue u pacro3HaBaHUE KHCIOPO/Ia.
[Tony4yenue, cobupanuen pacrio3HaBaHUE BOJIOPOJIA.
[IpuroroBieHne pacTBOPOB COJIEN C UX 3aJJaHHOM MacCOBOM JIOJIEH.

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEeHHUH
O06o0menue cBeeHnit 00 OKCHIax, UX Kiaccuukanum, Ha3BaHUAX U cBOMCTBaX. CriocoObl
TTOJTyYCHUST OKCUJIOB.
OcHoBanusl, UX KIaccu(UKaIys, Ha3BaHUS U CBOMCTBA. B3anMoaeiicTBre ¢ KHCIOTaMH, KUCTOTHBIMU
OKCHJIaMU U coJisiMH. Pa3iiokeHrne HepacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MOTy4YeHUsT OCHOBAHUM.
Kucnotsl, ux knaccudukarus u Ha3Banus. OO0Ire XUMUYECKUe CBOMCTBA KUCIOT. B3anmopaeiicTeue
KHUCJIOT C METaJUIaMU. DJIIEKTPOXUMHUYECKUH Pl HAPSKEHUH MEeTAJIOB. B3anmoneiicTBre KUCIOT C
OKCHAaMH METAJJIOB.
B3anmopeinicTBre KUCIOT ¢ OCHOBAHUSIMH — PEaKIus HeUTpanu3anuu. BzauMoielicTBrue KUcioT ¢
cossimu. [losmydenne 6ECKUCTOPOTHBIX U KUCIOPOICOACPKAITUX KUCIIOT.
Conu, ux knaccudukanus u cBoricTBa. B3anmoelcTBre comeit ¢ MeTaiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoencTBue coJieit ¢ Comsamu.
['enernueckue psabpl MeTaJlIa U HEMeTasuIa. ['eHeThndecKas CBsA3b MEXK/y KJIaCCaMU HEOPraHUYECKUX
BEIIIECTB.

JlaGopaTopHble ONBITHI

17.
18.

BsauMonelicTBue okcHaa Kajablis C BOIOM.

HOMYTHCHI/IC H3BECTKOBOM BOJBI.

19. Peakuus neiitpanusanuu.

20. TTonyuenue ruapoxcuaamenu(ll) u ero B3auMoaeicTBUE ¢ KUCIOTOM.

21. Paznoxenue rugpokcuaa Meau(ll) mpu marpesanuu.

22. B3aumoieiicTBIE KUCIIOT ¢ METAJIJIaMHU.

23. B3zauMoieiicTBHUE KHCJIOT C COSMH.

24. O3HaKOMIICHHE C KOJUIEKITMEH COJeH.

25. Bzaumoseiictue cyinbdara meau (I1) ¢ sxenesom.

26. B3aumo ieiicTBrE coieil ¢ COsIMHU.

27. I'eneTnyeckas CBA3b Ha npumepe COCIUHEHUIN MEIH.

IIpakTnuyeckne padoTsl



6. Peuienue sKCeprMEHTAIBHBIX 3a/1a4.

Ilepunonnuecknii 3axkoH u [lepuoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MeHaesieeBan CTPOEHHE aTOMA

EcTtecTBeHHbIE cEMeMCTBA XMMUYECKUX 3JIEMEHTOB: ILIEJI0YHbIEN LIEJI0YHO3EMETIbHBIE MeETaJlIbl,
rajJoreHbl, WHepTHhIE (Omaropoansie) ra3el. AM(OTEpHOCTb. AMQOTEpHBIE OKCHIBl M THIPOKCHJIBI.
KomruiekcHeie comm.
Otkpertue J1. U. Menaeneessim [lepuoanueckoro 3akona u coznanue uM [lepuoandeckoil CUCTEMBI
XMUMHUYECKUX DJIEMEHTOB.
ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUUYECKUX IEMEHTOB. OCHOBHBIE CBEJCHUSI O CTPOEHUU ATOMOB.
JlokazaTenbcTBa CIOXKHOCTU cTpoeHUs: atoMoB. OmbiThl Pesepdopna. IlnanerapHas mMoaens cTpoeHus
aToma.
CocTaB aTOMHBIX fi7iep: MPOTOHBI, HEUTPOHBL. OTHOCHUTENbHASI aTOMHAasg Macca. B3auMOCBS3b MOHATHIM
«MIPOTOHY, «HEUTPOH», KOTHOCUTENIbHASI aTOMHAs Maccay.
Muxkpomup. DnekTpoHbl. CTpoeHHe AIEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKUX deMeHTOB NeNe 1-20.
[ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
N3otombl. dusndeckuii cmbicn cuMBoMKU [lepronnueckoit cuctembl. CoBpeMeHHass (GopMyaupoBKa
[lepuoguueckoro 3akoHa. l3MeHeHUs CBOMCTB 3JIEMEHTOB B NEpUOJAAX U TIpymmax, Kak (QyHKIus
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTHKa 3JeMEeHTa-MeTalsla M JJIeMEHTa-HeMeTaula Mo MX mnosoxeHuto B Ilepuoamueckoit
cucteMe Xxumuaeckux 3yemenToB 1. 1. Menneneena.
JdemoHcTpauuu

*  Paznuunbie Gpopmbl TAOIHI] TEPUOIUIECKON CHCTEMBI.

*  MoaenupoBanue nocrpoenus I[lepuoanueckoii cucremsl Jl. . Menaeneena.

* Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.

*  Mogenu aToMOB JIEMEHTOB 1—3-TO MeproI0B

JlaGopaTopHble ONBITHI.
28. TMonyyenne aM(pOTEPHOrO IMAPOKCHIA U UCCIIEIOBAHUE ETO CBOKCTB.

XumMuuyeckasi cBsizb. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHbIE pPeakuumn

HNonnas xumuueckas cBsi3b. MoOHbI, 0Opa3oBaHHbIE aTOMaMH METAUIOB W HeMmeTauloB. CXeMsl
0o0pa3oBaHUs MOHHOW CBA3M JUIl OMHApPHBIX cOoeAUHEHUH. MOHHbIE KpHUCTALIMYECKHE PEIIETKU U
¢u3nyeckre CBOWCTBA BELIECTB € 3TUM TUIIOM pelI€ToK. [loHsaTHE 0 (hOpMYNIBbHON eTMHMIIE BEIIeCTBa.
KoBaneHTHast xumuueckasi CBs3b. JJIEKTPOHHBIE U CTPYKTYpHbIE (hopMyibl. KoBaneHTHas HemossipHast
cBsi3b. Cxembl 00pa3oBaHUs KOBAJEHTHOM CBSI3UM Uil OWHApHBIX COEAMHEHUH. MouekynspHble U
aTOMHbBIE KPUCTAIIMUECKUE PEILETKHU, U CBOMCTBA BELIECTB C 3TUM TUIIOM PELIETOK.
ONeKTpoOTpULATENbHOCTb. Pan snexTpoorpunarensHocTi. KoBaneHTHas NoJsipHas XUMUYECKask CBA3b.
Jumnons. CxeMbl 00pa3oBaHHs KOBAJEHTHON TOJSPHOW CBA3M Ui OWHApHBIX COEAMHEHHH.
MouiekynspHble 1 aTOMHBIE KPUCTAUINYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.
Mertannnueckas XMMHYECKas CBSA3b U METaUINYECKasi KpUcTauInuecKkas pemérka. CBONCTBA BELLECTB C
9TUM THUIIOM pelI€ToK. EnnHas npuposa XUMHUYECKHUX CBS3EH.

Crenenp oxucieHus. CpaBHEHHME CTENIEHUM OKUCIIECHHS M BaJEHTHOCTH. [IpaBmna pacu€ra creneHen
OKHCIIEHHS 10 (popMyIaM XUMUYECKUX COEANHEHHH.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OIpeleneHne CTENEeHEH OKHUCIEHHUS Uil DJIEMEHTOB,



o0Opa3ylommx  BeleCTBA  pa3HBIX  KJIACCOB. PeaknuMMOHHOTO OOMEHa W OKHCIUTEIBHO-
BOCCTAaHOBUTEJbHbIE peakuuu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHUCIEHME M BOCCTaHOBJICHHE.
CocraBneHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUI METOA0M JIEKTPOHHOTO OajaHca.
JdeMoHcTpanuu

* Bugeo ¢parments! u cnaiiipl «loHHAs XUMHYECKast CBA3bY.

e Kouteknus BEeIecTB ¢ HOHHOM XUMHUYECKOU CBS3BIO.

* Moaenu HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.

* Buneodparments! u cnaiiapl «KoBaleHTHAs XUMUYECKask CBS3bY.

¢ Koteknus BemecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUS.

*  Moaenu MOJIEKYISPHBIX M @TOMHBIX KPUCTAUIMYECKUX PEIIETOK.

*  BuneodparMenTsl U ciaiijipl «MeTtamindeckass XUMHUYECKasi CBA3b.

e Komteknus «MeTaisl U CILUIaBbD».

* BzaumojeicTBUe IIMHKA C CEPOHl, COISIHOM KUCIOTOM, xiopuaoM meau (I1).

* T'opeHue maruus.

* BsaumozeicTBue XJIOPHOU U CEPOBOIOPOJHON BOJBI.
JlaGopaTopHbie ONBITHI
29. W3roToBneHre MOJENH, HIUTOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBA3H

Xumua 9 kJace
(68 uacos, 2 yaca B HeJIeJII0)
IloBTOpeHUE M 00001IEHNeE CBeAeHUIT 0 Kypcy 8 kiacca
bunapnsie coequaenus. OKCUIBI coe00pasyrolue u Hecoeoopa3yromue. [ uapoKCHapl: OCHOBaHUS,
amdoTepHble, KuciaoTel. CpeaHue, KUciable, OCHOBHBIE COJIH.
O06o001eHre cBeIeHU 0 XUMHYECKUX peakiusx. Kimaccudukaius XMMUYECKUX PEaKIui 10 pa3TuIHbIM
OCHOBAHUSIM: COCTaBY M YHCJTy PEarupyrolnux U 00pa3yoIuXxcsi BEIIECTB, TEIUIOBOMY 3P deKTy,
HaIpPaBJICHUIO, U3BMEHEHUIO CTENICHEeH OKUCIICHHS 3JIEMEHTOB, 00pa3yIoLIUX pearupyomue BenecTna,
(aze, UCNIOJIB30BAaHUIO KaTaIN3aTopa.
[TonsiTHe 0 cKOpoCTH XUMHUYECKOH peakunu. DakTOpsl, BIAUIIONINE HA CKOPOCTh XUMHUUECKUX PEaKIIUA:
MIPUPO/Ia PearupyrouIux BeUIeCTB, UX KOHIIEHTPAIMs, TEMIIEpaTypa, MIOIIa b CONMPUKOCHOBEHHUS,
Hanuuue Katanuzaropa. Karanus.
JdemoHcTpauuu
* (O3HaKOMJICHHE C KOJUJICKIIUSIMU METAIIIOB U HEMETAJLIOB.
*  (O3HaKOMJICHHE C KOJIICKIIUSIMHU OKCHJIOB, KUCIOT U COJICH.
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKOH peakiuu OT IPUPOJIbl pEarupyrouX BEIECTB.
* 3aBHUCHMOCTH CKOPOCTU XUMHUYECKOH peakluy OT KOHLEHTPALMU PearupyroIinX BEIIeCTB.
* 3aBHUCHMOCTH CKOPOCTU XUMHUUYECKOH peakiuu OT IUIOIIaIn
COTPUKOCHOBEHHUS PEarupyroIuX BEIIECTB («KUTIAIIUI CIO»).
* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIIMU OT TEMIIEPATYPhl PEArupyIOIINX BEIIECTB.
JlabopaTopHbIe ONBITHI
1. B3aumoelicTBre aMMuaKka M XJIOPOBOIOPOIA.
2. Peakiys HEUTpATU3AIUH.
3. HabGmonenue TemnoBoro >GpQeKra peakiuu HeNTPpaIn3aliH.

4. B3aumojeicTBrE CEpHON KMCIOTHI ¢ okcuaoM meau (II).



5. PaznoxxeHue mepoKcuIa BOAOPOIa ¢ MOMOIBIO KaTaaas3bl KapTodes

6. 3aBUCUMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT PHPO/IbI PEArUPYIOIIUX BEIECTB HA
puMepe B3aUMOJCHCTBHSI PaCTBOPOB THOCYIIb(aTa HATPHs U XJIopHa 6apusi, THOCYIb(ara
HanI/IH nu COHﬂHOfI KHCJIOTHI.

7. 3aBHCHMOCTbH CKOPOCTH XMMHYECKOMN PEaKIu OT IPUPOIbI METAIUIOB ITPU WX B3aUMOIEHCTBUI
C COJISHOM KHUCJIOTOM.

8. 3aBHCUMOCTBL CKOPOCTH XMMHUYECKOM PEAKLIUK OT PUPOIbI KACIOT MPH B3aUMOIEHCTBHH UX C
JKEIIE30M.

9. 3aBUCUMOCTBH CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBuCHMOCTB CKOPOCTH XUMUYECKOM PEAKIIUK OT KOHIEHTPALIUH.

11. 3aBUCHMOCTE CKOPOCTH XHMHYECKOW PEAKIUHM OT IUIONIAJN COTPUKOCHOBEHUS PEarupyroInx
BEIIECTB.

12. 3aBuCHMOCTB CKOPOCTH XMMHYECKOM PEAKIIMH OT KaTaau3aTopa.

XuMHYeCKHE PeaKMHi B PACTBOPAX IJIEKTPOJIUTOB

[Tonatne 00 DIEKTPOTUTHYECKON OUCCOIMAIMU. OJEKTPOJUTHI M HEIIEKTPOJIUTHL. MexaHusm
JUCCOITMAIIMN  AJICKTPOJUTOB C PA3IUYHBIM XapakTepoM CBs3H. CTENeHb 3JIEKTPOIMTHUECKOU
muccormalui. CHIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.
OCHOBHBIE TIOJIO)KCHHUSI TEOPUU DJICKTPOJUTHYECKON muccommaruu. Kiaccudukamuss MOHOB M HX
cBoiicTBa. KHCIIOTBI, OCHOBAHUS M COJIM KaK AJIEKTPOJUTHL. VX Kinaccudukamus U AUCCOIUAIIHSL.
O0mue XUMHYECKHE CBOWMCTBA KHCJIOT: HM3MEHEHHWE OKPACKH WHIWKATOPOB, B3aUMOJICUCTBHE C
MeTaJUIaMH, OKCHUIAMHU W THAPOKCHUJIAMHU METAJJIOB M COJIAMH. MOJIEKYJIsIpHbIE M MOHHBIC (ITOJHBIC U
COKpaIi¢HHbIC) YPABHCHHS PEAKITU.
XUMHUYECKUN CMBIC COKPAIIEHHBIX YPABHEHUM. Y CIIOBUS MPOTEKAHUS PEAKIIMN MEXAY 3JIEKTPOJIUTAMHU
JIO0 KOHITA. PsI aKTHBHOCTH METaJIIOB.
OOmMe XMMHUYECKHE CBOMCTBA IIENOYEH: B3aMMOJCHCTBHE C KHCIOTaMHU, OKCHIAMH HEMETAJUIOB,
cossimu. OOIIKMEe XUMHYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHMM: B3aUMOJCUCTBUE C KHCJIOTaMHU,
pa3yioKeHUe MPU HarpeBaHUH.
OO0mue XMMUYECKHE CBOMCTBA CPEIHHMX COJICH: B3aUMOJCUCTBUE C KHCIOTaMH, IIEJIOYaMH, COJIIMH U
MeTaiaMu. B3anmoieiicTBrE KMCIIBIX COJICH CO IIEI0YaMHU.
I'uaponus, kak 0OMEHHOE B3aUMOJCHCTBUE COJIeW ¢ BOJOW. ['MApOIM3 COMM CHUIIBHOTO OCHOBAHUS U
cnaboit kucioTel. ['uaponmm3 conu c1aboro ocHOBaHUS U CHIIbHOM KucioThl. [kama pH.
CBolicTBa KHCJIOT, OCHOBaHUM, OKCUIOB U COJICH B CBETE TEOPHHU BJIEKTPOJUTUUECCKON AUCCOIMALIUUA U
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMA.
JdemoHcTpanum.

* HcnblTaHWE BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIIPOBOIHOCTD.

*  3aBHCHUMOCTb JEKTPOINPOBOJIHOCTH YKCYCHON KUCIOTBI OT KOHLUEHTPAL1H.

* JIBM>KEHHE OKPAILLIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

* OmnpeneneHue xapakrepa cpeibl B pacTBOPaxX COJIEH.
JlabopaTopHbIe ONBITHI.
13. JTuccounanus caaObix 3JEKTPOIUTOB Ha IIPUMEPE YKCYCHOU KMCIIOTHI.
14. 3menenne OKpacku MHIMKATOPOB B KUCIOTHOM Cpejie.
15.  Peakuus HeliTpanu3aluy pacTBOpa MIENOYH Pa3IUYHBIMU KUCIOTAMH.

16.  Tlonyuenue ruapoxcuaa meau (11).u ero B3auMoelicTBHE C Pa3TMYHBIMU KHCIOTAMHU.



17. BsaumonelicTre cunbHbIX KMCIOT ¢ okcugoMm meau (11).
18-20. BzaumopeiicTBrEe KUCIIOT C METAJIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyIHsA KPEMHUEBOM KHCIIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYJIbGaT-uoHbI
24. VI3sMeHeHne OKPACKKM MHIMKATOPOB B ILEIOYHOM CPEJIE.
25. B3auMoIelCTBHE IEI0Uel ¢ YIIIEKUCIIBIM I'a30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Tlonyuenue ruapokcuaa memu (11) u ero pasnoxenmue.

28. B3aumoelicTBie KapObOHATOB ¢ KMCIOTAMH.

29. Tlonyuenue ruapokcua xeesa(lll).

30. BzaumoseiicTere xenesa ¢ pactBopoM cyibgara meau (11)
IpakTuyeckue padoTsbl

1. CsoiicTBa KHCIIOT, OCHOBAHUI, OKCH/IOB M COJIEH B CBETE TEOPHUU DIIEKTPOIUTHUECKOM
JIMCCONUAIMN U OKUCIIUTENBHO-BOCCTAHOBHUTENBHBIX PEAKIMIA

HemeTtanibl M UX coeTUHEHUSI
CrpoeHne aroMOB HEMETAUIOB HW WX TnojoxkeHue B  Ilepuommueckoit  cucreme. Psn
ANEKTPOOTPHUIIATENHHOCTH. KpucTammnueckne peméTki HeMETAIJIOB — MPOCTHIX BEIIECTB. AJUIOTPOTIHS
n e€ npuunHbl. Pusznyeckue cpoiicTBa HemeTauioB. OOmIME XUMUYECKHE CBONCTBA HEMETAJlIOB:
OKHCIIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.
lasiorensl, cTpoeHHE KX aTOMOB MU MOJIEKyJd. DuU3NUeCKHMe W XUMUYECKHE CBOWCTBA TaJOTEHOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB TraJIOT€HOB B 3aBUCHUMOCTH OT MX MOJIOKEeHUS B [lepnomuueckoit
cucteMe. Haxox1eHne raJloreHOB B IPUPOJIE U UX MOJydeHHE. 3HAYEHUE U IPUMEHEHHE rajJOreHOB.
['amoreHoBOIOpOABI W COOTBETCTBYIOIIME MM KHCIOTHI: IJIABUKOBas, COJIsIHAasg, OpOMOBOJOPOAHAS,
HOJI0BOJIOpOIHA. ['amorenuapl. KauecTBeHHbBIE peakiiMy Ha rajJoreHu1-uoHbl. [I[puMeHenue coeuHeHni
raJIOT€HOB U X OHOJIOrHYecKas poJb.
O6mas xapakrtepuctuka 3iaemMeHToB VIA-rpynnel. Cepa B mpupone u e€ mnojiydyeHue. AJUIOTPOIHBIE
MOAU(UKAIIIHU CePhl U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEPhI U €€ MPUMEHEHUE.
CepoBOJIOpO/: CTPOCHHE MOJEKYIbI, (PU3MYECKUE U XUMUYECKUE CBONCTBA, MOJIyYCHHE U 3HAUYCHHE.
CepoBonopoanas kuciora. Cynbhuasl U ux 3HaueHue. JIroMuHopOpHI.
Oxkcun cepsl (1V), ceparctas kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(pHUT-uOH.
Oxcun cepel (VI), cepnas kucnora, cyiabdarsl. Kpucrtammorugparel. KadecTBeHHass peakius Ha
cynb(aT-HoH.
Cepnasi KuCIOTa - CHIBHBIA 21eKkTponuT. CBoiicTBa pa30aBIeHHON CEpPHON KUCIOTHI, KaK THUIIHMYHOU
KHUCIIOTBI: B3aMMOJICWCTBUE C METaJJIaMU, OCHOBHBIMU M aM(OTEpHBIMH OKCHJAMU, OCHOBAHUSIMH U
amM(bOTepHBIMH THAPOKCHAaMU, colisiMu. KadecTBeHHas peakius Ha cylb(ar-uoH.
OO0mas xapakTepucTHka 31eMeHTOB VA-rpynmbl. A30T, CTpOCHHE aToMa U MOJeKylbl. Dusnueckue u
XMMHYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPO/IE U €0 OUOJIOTHYECKasl POIib.
AMMUaK, CTpO€HHE MOJIEKYINHI U (pU3HUecKre CBOWCTBa. AMMHAaYHas BOJA, HAIIATBIPHBINA CIIUPT, THAPAT
amMMmuaka. JIOHOpHO -aKIenTOpHBI MeXaHHW3M 00pa30oBaHUs KaTHOHA aMMOHUs. BoccTaHoBHTENbHBIC
cBoiicTBa ammuaka. Coiau aMMOHMS U X NTpuMeHeHre. KauecTBeHHas peakiys Ha KaTHOH aMMOHUSL.
Oxcupl a3orta: HecoleoOpa3yrolue U KUCIOTHBIE. A30THUCTasi KUCIOTa U HUTPUTHI. A30THas KHCIIOTa,
e€ noJlydeHHe U cBolicTBa. Hurpartsl.



docdop, crpoenne atoma u amwtorponusi. Dochuasl. Pochun. Oxcun dhocdhopa(V) u opropochopuas
kucnota. ocharer. Dochopubie ynoopenus. MHCEKTHIIHIBI.
OOm1ast xapakTepucTiKa 31eMeHToB [V A-Tpynnbsl: 0COOEHHOCTH CTPOEHUS aTOMOB, TPOCTHIX BEIIECTB U
COCMHEHUN B 3aBUCUMOCTH OT IIOJIOKEHHUS 3JieMeHTOB B Ilepuoanueckod cucreme. YTIEpoa.
AmnorponHble  MoauUKanuHu: anMas, Tpadur. AMOp(hHBIH Yriaepox H e€ro copra: caxa,
aKTUBHUPOBAHHbIA  yroib. AjcopOuus. Xumudeckue cBoilcTBa yriepona. Kokcoxumuueckoe
IIPOM3BOJICTBO U €ro npoaykuus. KapOus.
Oxkcun yraepona(ll): crpoenue mosekysnbl, moxydeHue u ero corcrea. Okcun yriepoaa(lV): crpoenue
MOJIEKYJIbI, TIOJyYEHHE U €ro CBOICTBa. YTrojbpHas Kuciorta. Coju yrojbHOW KHCIOTHI: KapOOHAaThl U
rupokapOoHaTel. TexHuuecKast ¥ MUIIEBas COAa.
Heoprannueckue M opraHMYecKkHue BEIIECTBA. YTIJIEBOJOPOJbl. XUMHYECKOE CTPOCHHE OPTraHUYECKHX
BEIIECTB, KaK NOPSAJOK COEMHEHNS aTOMOB B MOJIEKYJI€ 10 BaJIECHTHOCTH.
Mertan, »53TaH, Kak MpeAeNbHbIEe YIJIEBOAOPOAbl. OTHIEH W alEeTWIeH, KaK HeNpeaeabHbIe
(HeHachIIIeHHbIE) YIriIeBOA0pobl. ['opeHue yrieBoopooB. KauecTBeHHbIE peakiMu Ha HETpeaeIbHbIe
COEJIMHEHMUSI.
OTUIOBBIN CNIUPT, €ro NOJydeHHe, NpUMEHEeHHe U (pusnosornyeckoe aercreue. TpéxaTOMHBIA COMPT
riunepud. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CIUPTHI. YKCYCHas - INpPEACTaBUTENb Kiacca
KapOOHOBBIX KUCIOT.
Kpemuuii, ctpoenue ero aroma u cBoictBa. Kpemuuii B mnpupone. Cwnmmuuasl U cuiaH. Okcun
kpemHuus(1Y). Kpemuueast kucnora u e€ Coiu.
[IpousBoicTBO cTekia u neMenTa. [Ipoaykins CuiaMKaTHOW IPOMBILIUIEHHOCTH: ONTUYECKOE  BOJIOKHO,
Kepamuka, dhapdop, dasHc.
OnTrnyeckoe BOJIOKHO.
Hemerannel B npupoje. @pakinonHas meperoHka xUAKoro Bo3ayxa Kak croco0 Mmoixy4eHus KUCIopoa,
azora, aprosa. [lomyuenue docdopa, kpemHuus, xmopa, ioaa. DIEKTPOJIU3 paCTBOPOB.
[Tony4yeHue cepHON KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJOTUYECKAs CXEMa, METOJ1 KUIISILIETrO CO4,
MPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U HUPKYIsiiuu. Oneym. [Ipon3BoAcTBO aMMuaka: ChIpbE,
XUMU3M, TEXHOJIOTMYECKas CXeMa.
JdemoHcTpauuu

e KoJsuekuusa HeMeTaIoB.

e Mojenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJIOB: @aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOpP U MPHUHLIHUIIEI €TO PAOOTHI.

e ['opeHue HEMETAJIOB - MPOCTHIX BELIECTB: cepbl, (hocdopa, APEBECHOTO YIIIsl.

e (OOpa3iibl rajJoreHoB - MPOCTHIX BEIECTB.

e B3auMozeiicTBUE TaJIOT€HOB C METAJIJIaMHU.

e BriTecHeHue xjJopa OpoMOM WM HO/1a U3 PACTBOPOB UX COJIEH

e Kosiekuus npupoIHbIX COEAUHEHUH XII0pa.

e BsaumozeiicTBue cepbl ¢ METaJUIAMM.

e ['opeHue cepbl B KUCIOPOJE

o Koumnekius cynbGUAHBIX PYI.

e KauecTBeHHas peakius Ha cyab(ua-uoH

e (OOeciBeuMBaHUE OKPAIICHHBIX TKAHEW U IIBETOB CEPHHUCTHIM Ta30M.

e BzaumonelicTBue KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

e OOyrnuBaHHe OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHON CEPHON KUCIOTOM.

e Jlnarpamma «CocTtaB BO3IyXa».



e BuneodparmenTs! u cnaiias! «IItnusn 6azapsy.

e [lomyuenue, coOMpaHue U pacrio3HaBaHUE aMMHAKa.

e PasznoxxeHue Ouxpomara aMMOHHUS.

e B3auMoaencTBue KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJIBIO.
e ['opeHue 4epHOro nopoxa

e PasnoxeHune HUTpaTa Kajus U TOPEHUE IPEBECHOTO YrOJIbKa B HEM
e OOpa3iisl MPUPOIHBIX COeTUHEHUH Pocdopa.

e Topenne pochopa Ha BO3AYyXE U B KHCIOPOJE.

e Tlonmydyenne Gemoro ochopa U UCIBITAHUE €O CBOUCTB

o Komexkius «O0pa3ibl MPUPOIHBIX COCTUHEHUHN YTIIEpOIa

e Jloptper H. /1. 3enunckoro. [loraomnienre akTHBUPOBAaHHBIM YIJIEM PaCTBOPEHHBIX BEIIECTB

WJIN Ta30B.

e VYCTpOUCTBO NMPOTUBOTA3A.

e Mojenu MOJIEKyJ METaHa, dTaHa, STUJIEHA U alleTUIICHA.

e BsaumopeiicTBue sTHIEHA C OPOMHOM BOJION M pacTBOPOM TM€pMaHTraHaTa Kajusl.
e (OOume XuMHUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.

o Komnekuus «O0Opa3iipl MIPUPOAHBIX COETUHEHUN KPEMHUSD».

o Komnekius crexia, KepaMHUKH, IIEMEHTAa U U3JIeTNI U3 HUX.

e Komnexius npoayKiuu CUIMKATHOW MPOMBIIIIICHHOCTH.

e Buneodparmentsl u cnaiiasr «I[Ipou3BOACTBO CTEKIIA U IEMEHTAY.

o Komnexkuus «IIpupoiHbie coeMHEHUST HEMETAILIOB.

e BuneodparmenTs! u cnaiiapl «@pakimoHHas IEPEroHKa KUIKOTO BO3AyXa»

e Buneodparmentsl u cnaiiasl «Ilomyderne Bogopoia, KUCIOPOa U TaJIOTCHOB

SJICKTPOJIUTUYCCKUM CII0CO00MY.

e Mojenu annapaToB AJisl IPOU3BOJICTBA CEPHOM KUCIOTHI.

e Mojenb KUISIIEro Ciosl.

e Moenb KOJOHHBI CHHTE3a aMMHUaKa.

e Buneodparmentsl u cnaiiasl «I[pou3BoACTBO CEpHOI KUCIOTHIY.
e Bugeodparments! u cnaiinpl «[Ipou3BoacTBO aMMuakay.

o Komnekuus «CpIpb€ A5 TOTYyYSHUS CEPHOM KHCITOTHDY.

JlaGopaTopHble ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3naBanue rajgoreHu1-HOHOB.

KauecTtBeHHbIE peakiiy Ha Cyab(haT-UOHBI.

KauecTBeHHast peakiusa Ha KATUOH AMMOHHUS.

XHUMHUYECKHE CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peakmuu Ha pocdaT-HoH.

[Tosmyuenue U CBOMCTBAYTOJIBHOM KUCIIOTHI.

KauecTBeHHas peakiys Ha KapOOHAT-HOH.

HpOHyCKaHI/Ie YIJICKHUCIOTO I'a3da 4€pe3 paCTBOP CUIIMKATA HATPUA.

IIpakTnyeckne padoTsl

2. W3yueHne CBOMCTB COJITHON KUCIIOTHI.



3. U3yuenue CBOMCTB CEPHON KUCIIOTHI.
4. TlonyueHre aMMUaKa U U3y4eHHe Ero CBOMCTB.

5. TosyueHue yriaekuceioro ra3a u u3y4eHne ero CBOMCTB.
MeTtanibl M UX COeIMHEHUS

[Tonoxxenne merainos B [lepuoaudeckoit cucreme xumuyeckux uemeHToB [I. . Menneneesa,
CTPOEHHE HUX aTOMOB M KpucTalyioB. Meramnueckas CBS3b M METANIMYECKas KpUCTAJIIMYECKas
pemérka. du3nyecKkrue CBONCTBA METAJIJIOB: 3JIEKTPO- U TEIIONPOBOJHOCTh, OTPAXKAIOLIAsl CIIOCOOHOCTD,
m1acTUYHOCTh. CriiaBbl YEPHBIE U LIBETHBIE.

Mertanisl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHMUECKUHN psiji HanpshkeHUil. B3anMopelicTBue MeTayuioB ¢
HEMeTaJlJIaMH, OKCUJIaMH, KUCIIOTaMU, COJIIMU. AJTFOMUHOTEPMHUSL.
CrpoeHre aTOMOB M IIPOCTHIX BELIECTB IIETOYHBIX METAIJIOB. 3aBUCUMOCTh (PU3HUECKUX U XUMHUYECKUX
CBOMCTB ILEJIOYHBIX METANIOB OT 3apsAloB siep HUX aroMoB. OKCHABI M THUAPOKCUIBI IIETOYHBIX
METaJJIOB, WX IOJy4YE€HHE, CBOMCTBa, MpUMEHEHHE. BaxkHeilllne COoau IIENOYHBIX METAJIOB, HX
3HAYEHHUE B )KMBOM M HEXKUBOM MPUPOJE U B KU3HU YEJIOBEKA.
CrpoeHre aTOMOB M MPOCTHIX BEIIECTB LIEJIOYHO3EMEIbHBIX METAJUIOB. 3aBUCUMOCTb (PU3MYECKUX U
XMUMHUYECKHUX CBOMCTB IIIEJIOYHO3EMENbHBIX META/NIOB OT 3apsioB siep UX aTomoB. OKcCHAbl U
TUAPOKCUBI IIET0YHO3EMENbHBIX METAJUIOB, MX IOJIyu€HUE, CBOMCTBAa M NpuMeHeHue. Baxueiimue
COJIM HIENOYHO - 3€MENbHBIX METAJUIOB, MX 3HAaYeHHE B MPHUPOJAE M KU3HHU 4denoBeka. KapOoHaTsl u
TUAPOKAapOOHATHI KAJIbIIUS.
KéctkocTh BOABI: BpeMeHHass M TocTostHHas. CrocoObl ycTpaHeHUsT BpeMeHHOM KECTKOCTH. CrocoOb
YCTpaHEHHSI TMOCTOSIHHOW KECTKOCTU. MoHUTHL.COEOUHEHHST aIOMUHHS B TPUPOJE. XHUMHYECKHE
cBoiicTBa amoMuHHUSA. OCOOEHHOCTH OKCHUIA U TUAPOKCHIA ATIOMUHHUS Kak aM(OTEPHBIX COECTUHEHHH.
Baxneitmme conu anmoMunus (Xiopu, cyabdar).
OcobGenHoctu cTpoeHHs atoma xene3a. JKeme3o B mpupone. Baxkueimue pynsl skeneza. OKCuabl U
ruapokcuabl xene3a(ll) u xeneza(lll). Comu xeneza(ll) u xxenesa(lll). O6HapyxeHrne HOHOB KaTHOHOB
Jere3a B pacTBOpe. 3HAUCHUE COCIUHEHUN Kee3a.
Koppo3us xumudeckast 1 3JI€KTPOXUMHUYECKAsl. 3aliuTa METAIIOB OT KOPPO3uu. MeTailibl B IpUpoie: B
cBOOOJHOM BHUJIE U B BUJIE coeuHenuil. [Tonarue o Metamrypruu. YépHas v LIBETHAsE METAJLTYPrusl.
[Mupomeramnyprus, THAPOMETAILTYPIHs, dJeKTpoMeTainyprus. Jlomennsiii npouecc. IlepepaboTka
YyryHa B CTajlb. JJIEKTPOJIN3 PaCIlJIaBOB.
JdeMoHcTpanun

* BsanmoJieliCTBUE HATPUS, TUTHUS U KaJbIUs C BOJOU.

* T'opeHue HaTpus, MarHus  ’Kejae3a B KUCIOPO/Ie.

* Bcnbllika TEpPMUTHOM CMECH.

* BsauMmogeiicTBUE cMeCH MOPOUIKOB CEPhI U XKeje3a, IUHKA U CEpBI.

* BsaumopeiicTBUE aTIOMUHUS C KUCIOTAMHU, IIEJI0YaMHU U BOJOM.

* BsauMozeincTBue kKene3a u MeAU C XJI0pOM.

* BsaumopeicTBue MeIU ¢ KOHIEHTPUPOBAHHON CEPHOU KUCIOTON U a30THOM KUCIIOTOMN

(pa36aBiieHHON M KOHLIECHTPUPOBAHHOM).
* Okxpacka IJIJaMEHU COEIUHEHHUSIMU LETOYHBIX METAJIOB.
* Okxpacka IIIaMeHu COEIUHEHUSIMU ENOYHO3EMEIBHBIX METAIIIIOB .

e J'amenune U3BeCTHU BOJOU.



* Ilomydenue )xECTKOM BOJBI B3aMMOIECUCTBUEM YIVIEKUCIIOTO I'a3a C U3BECTKOBOM BOJOM.
*  VcrpaHeHHE BPEMEHHOM KECTKOCTU KUTITYCHUEM U JOOABKOM COJIBI.
* VcrpaHeHHE MOCTOSIHHOM KECTKOCTH TOOABKOM COJIBI.
*  VOHUTHI U IPUHLUIT UX JACHCTBUS (BUACO(PPArMEHT).
e Komnekuust npupoIHbIX COEAMHEHUN AITFOMHHMUSL.
*  BuneodparmenTs! u crnaiasl «OKCHI ATIOMUAHUS M €70 MOIH(PHUKALIAN.
* [Tlomydyenne ampOTEpPHOTO TUAPOKCHIA ATIOMUHUS U UCCIIEIOBAHKE €T0 CBOMCTB.
*  Komtekuus «XUMHUYECKUE UCTOYHUKHU TOKAY.
* Pe3ynpTaThl JVIMTENBHOIO SKCIEPUMEHTA N0 U3YYEHUIO KOPPO3UH CTAIbHBIX U3ACIUN B
3aBUCHMOCTH OT YCJIIOBHH MPOLIECCOB.
* Boccranonenue meaun u3 okcugamenu(ll) Bogopomgom.
*  BuneodparmenTsl u cnaiipl «I Ipou3BoACTBO YyryHau CTalIny.
*  BuneodparmenTsl u cnaiiipl «3aemus U3 YyryHa u CTaam».
*  BuneodparmenTs! u cnaiisipl «IIpou3BoACTBO aTIOMUHUS.
JlabopaTopHble ONbITHI
39.BsanmopeiicTBue xenesa ¢ pactBopoM cyabhara meau(ll).
40.Tlony4enne n3BECTKOBOM BOIBI M OMBITHI C HEH.
41.Tlonyuenne ruapokcuos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY Ha KATHOHBI JKEJIE3a
IIpakTH4eckne padoThI
6. IlomyueHue 5XeCTKOM BOABI U CIIOCOOKI €€ YCTPaHEHHS.

7. Penienne S5KCIEPUMEHTABHBIX 38124 110 TeMe «MeTalibDy.
XuMHSA U OKPYKaKWIIas cpena

Crtpoenue 3emud: siIpo, MaHTHsI, 3eMHasl KOpa, UX XUMHYEeCKUH cocTaB. JIutochepa u e€ XuMuIecKuit
coctaB. Munepaisbl. Pynsl. Ocagounsie nopoibl. [lose3nbie nckonaeMple. X MMUYECKUNA COCTAB
ruapocheprsl. XUMHYECKHI cOCTaB aTMOC(EpHI.
HcToyHnKM XMMUYECKOTO 3arps3sHEHUS OKpYXKaroen cpepl. [ 100ambHbIe SKOJIOTHYECKUEe TPOOIeMbI
YeJI0BEYECTBA: MAPHUKOBBIN 3PPEKT, KUCIOTHBIE TOKIU, 030HOBBIC IBIPHI. MEXTyHApOIHOE
COTPYIHMYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIECH Cpeibl OT XMMHYECKOTO 3arpsi3HeHUs. «3enéHas
XUMHUS.
JleMmoHCcTpamumn

*  BuneodparmenTsl u cinaiapl «CTpoeHre 3eMIH U €€ XUMUYECKUA COCTaBy.

*  KoJutekius MUHEPAIOB M TOPHBIX ITOPO/I.

*  Komnekuus «Pyasl MeTamioB.

*  BuneodparmenTsl u crnaiiapl «I 1o6ambHbBIE YKOJIOTUYECKUE PO OIEMBI UeTI0BEYECTBAY.
JlabopaTopHbIe ONBITHI
43. U3yuenue rpaHuTa.

Bunonornyecku Baxubie Bemecrsa. O000menne 3HAHNIM 110 XMMHH 32 KyPC OCHOBHOH IIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCyAapCTBEHHOMY IK3aMEHYy
CrpoeHue aroma B COOTBETCTBUHU C IMOJIOXKEHHEM XMMHUYECKOTO eMeHTa B lleproauueckoil cucreme.



CrpoeHue BellecTBa: XHUMHUYECKasl CBSI3b MKPUCTAUIMYECKHE PELIETKUA. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX DJEMEHTAMH MPOCTHIX BEIIECTB (METAUIOB, HEMETAUIOB, OJaropoJHBIX Ta30B) OT
10JI0’KEeHUs 1eMeHToB B [lepnoanueckoii cucreme. Tumnonorust HEOpraHMYECKUX BELIECTB, JEJIEHUE UX
Ha Kjacchl ¥ rpyninsl. [IpencraBureny.

IIpu3Haku M yciIOBHS NPOTEKAHMS XMMMYECKUX peakuuil. TUNoJorHs XMMHUYECKMX pPEakUud I10
pa3IMYHbIM OCHOBaHMIM. Peakuyu noHHOro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEpHblE XMMHUYECKHE CBOMCTBA COJIE00pa3yIONINX
OKCHJIOB, THJIPOKCHIOB (OCHOBAHHMA, KUCIOT U aM(OTEPHBIX THAPOKCUIIOB), COJICH.

Opranuyeckue BEIeCTBAa: aMUHOKHUCIIOTHI, O€JIKH, )KUPBI, YTIIEBObI, IOJIUMEPHI.

Pazznen 3. TemaTnueckoe IIIAHMPOBAHUE C YKa3aHMEM KOJIMYECTBA YaCOB,
OTBOAMMBIX HA OCBOEHHE KAXK/10i TeMbl, B TOM 4YHCJIe, C Y4eTOM padoueil
NMPOrpaMMbl BOCIMTAHMS.

Ne | HammeHoBanue pasfenos (tem) | B ToM uncne Ha | JleSATENBHOCTD yUUTENS C yUETOM
S o IPOBEJICHNE MIPOrpaMMbl BOCIIUTAHUS
§ % IIpa | Kontpon
;:; g« KTUY | BHBIX
QE, = ec;m pabot
3 2 pabo
=
T

8 knacc (102 uaca, 3 uaca 6 neoeiio)

1 | HayaneHble HOHATUSA W 3aKOHBI 30 2 1 YcTaHOBICHHE JIOBEPUTENbHBIX
UM OTHOILICHUN MEXIY YIUTEIIEM H €ro
YUEHHKaMH, CLIOCOOCTBYIOIINX
HO3UTUBHOMY BOCIIPUSITHIO YYAIIUMHUCS
TpeOOBaHMi1 U MPOCKO yuuTes,
HPHBIICYCHUIO UX BHUMAHUS K
00CyK1aeMoil Ha ypoke UH()OPMAIIHH.

2 | Baxneiimue rnpeacTaBuTeIn 27 3 1 DopMHUPOBAHHE OTBETCTBEHHOTO
HeOpFaHI/I‘IeCKI/IX BCHICCTB. OTHOILIEHU K YUCHUIO, TOTOBHOCTHU U
CIOCOOHOCTHOOYJAFOTHXCS K
KonnuecTBeHHBIE OTHOIIICHUS B
CaMOpa3BUTHIO 1 CaMOOOPa30BAHMUIO HA
XUMHHA OCHOBE MOTHBAIUHU K 00YYEHHIO 1
IIO3HAHUIO.
3 | OcHOBHEBIE KJIaCcChI 16 1 1 IIpumeHeHne Ha ypoKe UHTEPAKTUBHBIX
HEOPraHUYECKUX COEIUHEHUI topm paborst ysammxes: -
HHTCIJICKTYAaJIbHBIX UID,
CTUMYJIUPYIOLUINX [TO3HABATENbHYIO
MOTHBALIUIO HIKOJIBHUKOB.
DopMUPOBaHNE KOMMYHUKATHBHON
KOMIICTCHTHOCTH B O6H.ICHI/H/I nu
COTPYJHUYECTBE CO CBEPCTHUKAMU.
4 | TleproauuecKuii 3aKOH u 10 1 DopMHUPOBAHHE LIETTOCTHOTO
Tlepuoauueckast cHcTeMa MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOM OBHIO pa3BUTHU HAYKHU
XuMu4yeckux snemeHtoB JI. . P Y P P K
u O6H_[CCTBCHHOI/I TIPaKTUKHU.
MeneneeBa u CTpOCHHE aToMa DOpPMUPOBAHHE POCCHICKOIT

HUACHTUYHOCTH, YBAXKCHUA
HAIlMOHAJIbHOMY HACJICIHUIO.

5 | Xumnueckas CBSI3b. 19 0 2 [IpuBnedeHie BHUIMaHUS IKOJIBHAKOB K
OKUCIUTEIBHO _ [IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha




BOCCTAHOBUTCJIbHBIC PCAKIIUN

ypOKax SIBJI€HUH, OpraHu3alus UxX
paboTBhI ¢ NOTy4aeMoi Ha ypoKe
COIMAJIBHO 3HAYMMOM MH(OopManme.

HUroro

102

6 6

9 knacc (68 uaco

6, 2 uaca 6 neodeio)

1 [ToBTOpenue u 06oodIIEHNE
CBEJICHUH IO Kypcy 8 Kiacca.
XHWMHUYECKUE PEAKLUN

5

1

[ToOyxneHune MKOIFHUKOB COONTIONATh
Ha ypOKe OOIIEeNPUHATHIE HOPMBI
TIOBEJIEHMS, TIPaBHiIa OOIICHUS CO

CTapIINMU (YIUTEISIMH) U
CBEpPCTHUKAMH (IIKOJILHUKAMH),
NPUHIUIBI Y4eOHON TUCIUIUTMHBI 1
CaMOOpraHU3aLHH.

2 | XMMHUYECKUE PEaKIhy B
pacTBOpax

10

@dopMHupOBaHUE OCO3HAHHOTO,
YBOKHUTENBHOIO U JOOPOXKETATENBHOr0
OTHOIICHHS K JPYrOMY YelIOBEKY, €ro
MHEHHI0, MHPOBO33PEHHUIO.

3 | HeMeTamiel 1 UX COENMHEHUS

25

DopMHUPOBaHNE OCHOB 3KOJIOTHYECKOM
KYJIBTYpBl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 9KOJIOTM4ECKOTr0
MBIIUIEHUSL.

4 | MeTamibl U UX COEIUHEHUS

17

BxuroueHue B ypok UTpOBBIX MPOLIETYD,
KOTOpbIE TOMOTal0T MOAJEPKATh
MOTHBALMIO IE€TEN K MOTYyYEHUIO

3HaHHﬁ, HaJJAX KUBAHUIO ITO3UTHUBHBIX

MEKINYHOCTHBIX OTHOI_HCHI/II‘/II B KJ1acCce.

5 | XuMus u oKpyKaromias cpeia

Bocnutanmue 9yBCTBa OTBETCTBEHHOCTHU
3a COCTOSIHUE TIPUPOTHBIX PECYPCOB U
pa3yMHOE B3aUMOJIECUCTBHE C HUMMU.
OcBoeHHEe cOMaNTbHBIX HOPM, MPaBUII
MOBEJICHHsI, poJied U ()OpM COLMATTBbHOM
JKU3HU B TPYIIAx U COOOLIECTBAX.
Pa3BuTHE MOpabHOTO CO3HAHUS U
KOMIIETEHTHOCTH B PEIIEHUN MOPAJIbHBIX
npo0ieM Ha OCHOBE JINYHOCTHOTO
BbIOODA.

6 | buosornyecku BayKHbBIE
BerecTsa. O000IIeHNE 3HAHUNA
110 XUMUH 32 KypC OCHOBHOM
mkoJisl. IToaroroska kK
OCHOBHOMY IrOCYAapCTBEHHOMY
sk3ameny (OI'D)

®dopMHpOBaHHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoOro odpasa KU3HH; YCBOSHUE
MIPaBUJI HHANBHUIYATBHOTO U
KOJUIEKTUBHOIr'O 0€30I1acHOr0 MOBEICHHS
B UpEe3BbIUANHBIX CHUTYaLUsX,
YTPOXKAIOMIUX KU3HH U 30POBHIO
JTIOAEH.

Htoro

68

Hpunoxenue

YYEBHO-METOAUYECKOE OBECIIEYEHHE

YMK «Xumusa. 8 knacce»




1. Tabpuensa O. C. Xumus. 8 kiacc: ydeOHUK i oOmeoOpa3oBatenbubix opranuzammii / O. C.
Ia6puensa, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemienne, 2019

2. Tabpuensn O. C. Xumma. Meroandeckoe mnocobue mns 8 kimacca ydeOHoe mocodue s
obmieoOpazoBarenbHbix opranuzanuii / O. C. ['abpuensH, U. B. Akcénosa, 1. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019

3. Tadbpuensa O. C. Xumms. COOpHHK 3a7a4 W YIpaKHCHUU. 8 Kiacc: ydyeOHOe mocoOue Juist
obmeobOpaszoBarenbheix opranuzammii/ O. C. I'abpuensn, U. B. Tpuryouak M.: IIpocBemienue,
2019

4. Taopuensa O. C. Xumwust. Terpaap s 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX padoT. 8 Kiacc:
yaeOHoe mocobue i oomeodpa3oBaTenbHbIX opranm3anuii / C. ['abpuensa, U. B. Akcénosa, U.
I'. OctpoymoB. — M.: Ilpocsemienue, 2019

5. Tabpuensa O. C. Xwmwmsa. PabGouwas Terpamp. 8 Kimacc: ydeOHOe TocoOMe IS
obmeoopazoBatenbHbx opranuzanuii / O. C. I'abpuensu, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumus. 9 knacc»

1. Tabpuensn O. C. Xumus. 9 kitacc : yaeOHUK 111 00meoOpa3oBaTenbHbiX opranm3anmii / 0. C.
IMa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019

2. Tabpuensa O. C. Xumusa. Meroaudeckoe mocodme s 9 kiacca: yde0. mocoOue yis
obmeooOpazoBatenbHbIx opranuzaruii / O. C. 'abpuensn, U. B. Axcénosa, . I'. OctpoymoB. —
M.: [Ipocsenienue, 2019

3. T'abpuensa O. C. Xumus. COOpHUK 3ajJa4 W yHpaKHEHHH. 9 Kiacc : ydeOHOe mocoOue Jyis
obmeoOpazoBatenbHbIx opranuzamnuii/ O. C. 'abpuensa, U. B. Tpury6ouak. M.: TlpocBemennue,
2019

4. Taopuensu O. C. Xumus. Terpaas 1is 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX padoT. 9 Kimace :
yaeOHoe rmocobue st 00meoopazoBaTenbHbIx opranuzanuii /O. C. ['abpuensn, U. B. AkcéHoBa,
N. T. OctpoymoB. — M.: IIpocsemenue, 2019

5. Tabpuensu O. C. Xumus. Pabouas TeTpanp. 9 kiacc : yueOHOe mocooue s
obmeooOpazoBatenbHbIX opranu3anuii / O. C. I'abpuensn, C. A. Cnaakos, . T
OctpoymoB. — M.: [Ipocsemenue, 2019

Hugpopmayuonnwie cpeocmea
WuTepHet-pecypchl
1. http://www.alhimik.ru [IpenctaBnens! pyOpuKu: COBETHl aDUTYPUEHTY, YUUTEIIO0 XUMUU,
CIPABOYHUK (0OYEHB OOJIBIIAs TOI00PKA TAOJHI] U CIIPABOYHBIX MAaTEPUAIIOB), BECEasi XUMHSI, HOBOCTH,
OJIUMITHA]IBI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUYCCKUX CBEIICHUN ).
2. http://www.hij.ru Xypuaan «Xumust v )KU3Hb» IOHATHO U 3aHUMATEIBHO pacCKa3biBaeT 000 BCEM
UHTEPECHOM, YTO TPOUCXOINUT B HAYKE M B MUPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBI# )KypHAT «XXUMHUKH U XUMHSD», B KOTOPOM
MPEJCTABICHO MHOXKECTBO
OTIBITOB 1O XUMUHM, 3aHUMATEIbHON HH(OpMAINH, TO3BOJIAIONIEH yBIIEUb YUCHUKOB SKCIEPUMEHTAIBHOM
YacThIO IPEAMETA.
4. http://c-books.narod.ru BceBo3moskHast aurepaTypa 1mo XMMHUH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO YyueOHOM uTepaTypbl. HOBMHKH HaydHO-
MOMYJSPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XUMUH.



6. http://1september.ru XypHaun 1 yauteneit u He TOIbKO. bosbioe kKoJm4ecTBO paboT yUEHUKOB, B
TOM YHCJIE U UCCIICA0BATEIbCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii ITKOJIBHBIN MOPTAJ CO CChIIKAMU Ha
00pa3oBaTeNbHBIC CAUTHI [0 XMMUHU.

8. www.periodictable.ru CO0pHHUK cTaTell 0 XUMHUYECKUX JIEMEHTAaX, UJUTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

KpnTepml OLICHUBAHMNS TOCTHKEHUI oﬁyqamnmxca

OcHoBHas 3a/1a4a ¥ KPUTEPUH OLIEHKH — OBJIAJICHHE CUCTEMOU yueOHBIX ICHCTBHIA C H3y4aeMbIM
y4eOHBIM MaTepHaIOM.

Cucrema OLIEHKHM BKJIIOYAeT B ce€0sl BHYTPEHHIOI (OCYIIECTBISEMYIO CaMOM IIKOJIOW) M BHEUIHIOIO
(ocyiecTBisiemMasi BHEIIHUMHU MO OTHOIIEHMIO K IIKOJIE CITYKOaMH).

Jns OLICHKH HCIIOJIb3YETCS nepcoHuUIMpPOBaHHAS uH(popManus 51 AHOHMMHas
(HenepcoHUpUIMPOBAHHAS).

[lepconndunrpoBaHHON OLIEHKE MOJUIEkKAT TOJIBKO METANpeIMETHBIE U MPEIMETHbIE PE3YIbTaThl U3
650Ka «BBITYCKHUK HAyYUTCSI».

OneHka JTOCTHKEHUN peanu3yeTcsl «METOJIOM CIIOXKEHHs», PU KOTOPOM (PUKCHpPYETCs JOCTHXKEHHE
OTIOPHOT'O YPOBHS M €r0 MPEBBILICHHE.
Jlis OlLleHUMBaHUSl WCHOJB3YIOTCS: CTaHAAPTHU3MPOBAHHbBIE MUCHbMEHHBIE U YCTHBIE PaOOThI, MPOEKTHI,
MpaKkTH4ecKue padoThl, JlabopaTopHble padOTHI, TECThI, 3a4eThl, TBOPUYECKHE paOOTHI, caMOaHaU3,
CaMOOTIICHKA, HAOFOICHHS U TIP.

Tunel 3agaHuii, KOTOPbIE HUCHOJb3YIOTCH AJIs1 OLEHKHU A0CTUKEHUI1:
1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHHUM, CIIOCOOOB JIEHCTBUI: 0a30BBIN 1 MOBBIIICHHBIN YPOBEHb;
10 UCHOJIb3YEMBIM CPEICTBAM: 3aJaHMsl JUlsl MHCbMEHHOM MM YCTHOM Oecelbl, MPaKTUYeCKue 3aJaHus,
nabopaTopHbIC PaOOTHI;
1o (popme NpoBeACHUS: Ul UHANBUIYAIbHON WIIM TPYNIIOBON PaOOTHI.

HTorosas oneHKa CKJIAJAbIBAETCH U3:
HAKOIUICHHBIX OIICHOK (XapaKTepHU3YIOT JMHAMHMKY 00pa30BaTeIbHBIX JTOCTHIKCHUH yJaIuxcs);
OIICHKH 3a CTaHJIapTU3WPOBAHHBIC MTOTOBBIC PAOOTHI (XapaKTEPH3YIOT YPOBEHb IPHCBOCHUS CIIOCOOOB
NEHCTBUI)

BHyTpeHHI0I0 cHCTeMY OLleHKHM HA CTYIIeHH OCHOBHOIO 001ero oopa3zoBaHmMs Kiaccuduuupyercs
CJIEAYIOIIMM 00pa30M U BKJIIOYAET MPOLESYpHI:
HHIUBHAYAIbHbIE Pe3yJbTAaThl YYalMXxcs - B chepe pa3BUTHS Yy HUX KOMIIETEHTHOCTHBIX YMEHUH U
HaBBIKOB, BBIABIISIOTCS B X0OJI€ [ICUXOJIOTO-I1€arOrMYeCKOr0 MOHUTOPHHTA;
NpeAMeTHbIE Pe3yJbTAThl - PE3y/IbTaThl, IOJIYYEHHbIEC B [IPOLIECCE OLEHUBAHUS YUUTEIIMHU LIKOJIBI Ha
IIPEJMETHOM YPOBHE;
BHYTPUIIKOJIbHbIE Pe3YJbTaThl - PE3YJIbTaThl, MOJYYEHHbIE B XOJ€ aIMHUHHUCTPATUBHOTO KOHTPOJIS,
UTOrOBOM aTTecTaluy yJaruxcs
( KOHTpOJIbHBIE PAOOTHI, IPOMEKYTOUHbBIE, UTOTOBBIE, AUATHOCTUYECKHE);
BHEILIKOJbHbIE Pe3yJIbTaThl - pe3yIbTaThl OJIMMITHA]I, KOHKYPCOB, COPEBHOBAaHU, KOHPEpEeHIIUH U T.11.;
pE3yJBTaThl, MOJTYYEHHBIE B XOJI€¢ HE3aBHCHMOM BHEIIHEH OLEHKM - PE3YJIbTAaThl MIOJIYyYEHHBIE B XOJ€E
T'UA;
HedopMaIM30BaHHAsA OLleHKA - TOPT(OIHO.
XapaxkrepucTuka HugppoBoil OLEHKH (0TMETKH)

«5» («OTJIMYHO») — YPOBEHb BBINOJHEHHS TPEOOBAHUI 3HAUNUTENILHO BBIIIE YJIOBJIETBOPUTEIBHOTO:
OTCYTCTBHE OHIMOOK Kak MO TEKYLIeMY, TaK U IO MpeablaylieMy yueOHOMY MaTepHaiy; He 6oyiee 0JTHOTO
HEJ0YETAa; JOTUYHOCTD U MOJTHOTA U3JI0KEHHUS.



«4» («X0pOoII0») — YPOBEHB BHITIOJIHEHHS TPEOOBAHUMN BBIIIE YIOBICTBOPUTEIIBHOIO: UCIIOIb30BAHNE
JOTIOJIHUTEIBHOTO MaTepHalia, MOJIHOTa U JIOTMYHOCTh PACKPBITHS BOMPOCA; CaMOCTOSITEIBHOCTD
CYXJICHUM, OTPAKCHNE CBOETO OTHOIICHHS K TpeaMeTy oOcyxaeHus. Hamndre ommbOoK U HEI0YETOB B
KOJIMYECTBEHHOM BBIPAKEHUU TIO OTACJIBHBIM MPEAMETaM OTPAXKaeTCs B JIOKAJIbHBIX aKTaX O TEKyIIeH U
UTOTOBOM (PyOekKHOH) aTTecTanuu 00yUJaroIIIXCs.

«3» («yIOBJIETBOPUTEIbHO») — JIOCTATOYHBII MUHUMAJIBHBII YPOBEHBb BBIMIOJHCHUS TPEOOBAHMUI,
MPEAbSBISIEMbIX K KOHKPETHOM paboTe, OTACIbHbIC HApPYIICHUs JIOTUKH W3JIOKEHUS MaTepuaa;
HEMOJIHOTA PACKPBITHS Bompoca. Hamnyme ommOOK W HEIOYETOB IO OTACIHHBIM TIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKAETCA B JIOKATBHBIX aKTaX O TEKYIIEH U HUTOrOBOM (pyOeKHOI)
aTTeCTaIluu O0yJarOIINXCA.

«2» («m10X0») — YpPOBEHb BBITNIOJHEHUSA TPeOOBAHUM HUXKE YIOBJICTBOPUTEIHHOTO: HAPYIICHHE
JIOTHKH; HETOJHOTa, HEPAaCKPBITOCTh OOCYXIaeMOro BOIPOCA, OTCYTCTBHE apryMEHTAlMH JHOO
OoImM1OOYHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hanmnune ommboOK U HEI0YETOB MO OTACIBbHBIM MpEAMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAKAETCA B JIOKAIHHBIX aKTaX O TEKYIIEH M UTOTOBOH (pyOekHOM) 00
aTTeCTaI[UU OOYYarOIINXCA.

KoHTpoJbHO-U3MepuTeIbHbIE MaTepuadbl TpeAHa3HAYEHBI I TPOBEPKH YPOBHS YCBOCHHS
y4eOHOrOo MaTepuajia Ha OCHOBAaHUM OO0pa30BaTEIHLHOTO MHUHHMYMa COJIEp)KaHus OOpa3oBaHHS U
TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIMYCKHUKOB MIKOJ. OHH COCTaBJICHBI HA OCHOBE MHOTOJIETHEH
MeIarOTHYECKON MTPAKTUKH C YIETOM PA3IMYHBIX METOMYECKUX Pa3padOTOK.

ITo Bcem mmaBam Kypca U UX pasziesiaM MpeaiaraeTcs TeKyIIMH U TEMAaTUHYECKU KOHTPOJIb 3HAaHUHN U
yMEHUU B POpME XUMHYECKUX JUKTAHTOB M TECTOB, CAMOCTOSATEIBHBIX M KOHTPOJBHBIX paboT. 3a1aHus
000MX BapraHTOB pabOT CXOJHBI IO COJEPKAHMIO M XapaKTePy BHITTOTHAEMBIX YI€OHBIX JIeH CTBUM.

Jlia opranuzaimu 3QpQGeKTUBHON pabOThl BCEro Kijacca ¢ Y4eTOM HHAWBUIYaIbHBIX CIOCOOHOCTEH
KaXJIOTO y4aIlerocsi B psje padoT, BXOSIIKUX B TTOCOOME, MPEICTABIEHBI 3aJaHUsl PA3IMYHBIX YPOBHEH
CJIOKHOCTH.

HezaMeHHMBIM OMOIIIHUKOM Ieflarora B KOHTPOJIE 3HAHUHU SBISIOTCS 3a1aHus B opme Tecta. Mx
MO>KHO MCTOJIb30BaTh Ha Pa3HBIX 3Tanax y4eOHOTO mpolecca:

¢ MPU U3yYEHUU HOBOI'O MaTepHaa;

* Ha 3Tare 3aKpeIuIeHUs] U3y4eHHOTO MaTepHana;

+ Ha ypokax 0000IIa0Iero moBTOPEHUS;

* MPHU TEKYIIEM U TEMAaTUYECKOM KOHTPOJIE 3HAHUM, YMEHUM U HABBIKOB YJallIUXCH;

* NP TOJrOTOBKE YYalUXCs K 3K3aMeHaM Kak B YCTHOM, TaK ¥ B MUCbMEHHOU (opme, 0COOEHHO B

dbopme EI'D.

JIns KaxxJ10M TeMbl M €€ pa3AesioB MPEJIOKEHbI TECTOBBIE 3a/IaHUsI PA3HOTO YPOBHS CIIOKHOCTH B
JIBYX BapHaHTaxX, pacCyuTaHHble Ha 15—35 MuH uiauM Ha uenblii ypok. s BbICTaBICHUS OLECHKHU
MPEeAJIaraeTcsl UCIOJIb30BATh CIEAYIOLIYIO IPOLIEHTHYIO IIKaIY:

35% BBITTOJIHEHHBIX 3aJJaHUHA — OIICHKA «2»;

36—61 % — o1eHka «3»;

62—85% — oreHka «4»;

86—100% — orteHKa «5».

B 3aBucuMoCTH OT pe3ynbTaTOB BHIOJHEHHS pa0OThl YUUTETh MOXKET BHOCUTD B IIPEJIOKECHHYIO
CUCTEMY OLICHHBAHUsI KOPPEKTUBBI, IOCKOJIbKY OCHOBHAS 11€JIb KOHTPOJISA B JAHHOM CIIy4ae — He
cOOCTBEHHO BBICTaBJICHHUE OIICHKH, a OTIPEIeNIEHNEe YPOBHS YCBOSHHS yUalUMUCS y4eOHOTO MaTepuana u
HaMpaBJICHUH JAanbHeiel paboThl Ha/l MOBBIIICHUEM Ka4ueCcTBa 3HAHUI

3amanue noxa uudpoit 1 onenuBaercs 3 Gautamu; noj mudpoit 2 — 5 Gamiamu; nox uudpoit 3-8
Oannmamu. 3aiaHusl, OTMEUEHHBIE *, — JJIs1 UHMBUIYyaIbHOTO BBITIOJHEHHUS.

Ecnu He yka3aHo MHOE, KaXKAbIil OTBET YacTel OlleHnBaeTCs:

« yactTu A — 2 Gajiamu;

» yactu B — 4 Oanmnamu;

« gactu C - 6 ayutamu.



Opnako He Bce ydamlyecs MPUCTynalT K 3aganusM dactd C U TeM Oojee BBIMOJHSIOT HX
MOJIHOCTBI0. YTOOBI ITOBLICHTH IMMOJIOKUTCIIbHYIO MOTUBAILIUIO K BBITIOJIHCHUTIO 3a;[aHm”1 qaCTu C, YUYUTCIIb
MOJKET 0OBSBUTH O BBICTABJICHUH T10 pe3ybTaTaM TeCTa JBYX OIIEHOK: IepBOil — 3a yacTH A u B, a BTO-
poil — 3a yacTb C — € UCII0JIb30BAHNEM IIPOLIEHTHOMN IIKaJIbI OLIEHKH 3HAHU.

BOHpOCBI IJi1 BCCX BHJOB KOHTPOJIA 3HAHUU COCTaBJICHBI TaKUM 06pa30M, 4TOOBI negaror ¢ ux
IIOMOIIIBIO MOI' BBISABUTHL 3HAHHWA YydalllUXCA IO BCEM Y3JIOBBIM BOIIpOCaM TIJIaBbl M pPa3/i€jla KaK Ha
0a30BOM YpOBHE, TJe HEOOXOIMMO TOJBKO BOCIPOW3BEICHHE YYeOHOTO Marepuaia, Tak M Ha
YCIIO)KHEHHOM YpOBHE, TJie¢ TpeOyercs yMeHHe aHAIM3MpPOBAaTh W CPABHHUBATH JIaHHBIC, MPHMEHSS
TBOPUYECKHE CIIOCOOHOCTH.

Bce oOydaromiyie BUABI KOHTPOJIS MPEINOJaraloT KOJUIEKTUBHYIO JEATENbHOCTh YYalluXxcst 00 B
nape, JIn0o B rPYIIe ¥ CaMOTIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTaM HE0OX0AWMO OOpaTUTh BHUMAaHHME HA 33/IaHUS YPOKOB
o0o01aroniero MoOBTOpeHUs. B 3TOM ciydae ydamuyecsi B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSMU
OMPCACIIAIOT I celst 3aaaHusl, KOTOPBIC MOT'YT BBITIOJIHUTD.

PacuerHble 3a1aun pa3aIMYHbIX THIIOB U YPOBHEH CJIOKHOCTU IPEJCTABIEHBI B TOCOOMM OJlI0OKaMu, a
TAKXXC BKIIIOYCHBI B pa3HbIC BUJbI KOHTPOJIA 3HAHWHA. YUNUTEJIhb MOXKET T0 JKEJIAHWIO BKIIOYATh MX KakK
JOTIOJTHUTEIBHOE 33aJjaHne B JIFOOOW BWI KOHTPOJIS WJIM TMpEIaraTth YJalluMCs OTAEIbHBIE CaMOCTOsI-
TeJNbHBIE PabOTHI IO PEMIEHUIO TTIOA0OHBIX 3a/1a4.

BeJleHNe XHMHYECKOT0 JUKTAHTA

3amanus Juis 00OMX BAapHUAHTOB KPAaTKO 3alUCHIBAIOTCS HA JIUIEBOH CTOPOHE JIOCKH WM Ha
KOJIOTPAHCITApaHTE; OTBETHI Ha BOMPOCHI XKEJIATEIIFHO HAIMCATh HA 0OPAaTHOW CTOPOHE JOCKH HITH TaKKe
Ha KOJOTpaHCIapaHTe. YUHTEIh 3a4UTHIBACT COJIEpP)KaHUE BOIMPOCA, yUaIIWeCs 3alMCHIBAIOT OTBET B
TETpaJIsX.
ITo oKOHYaHHMM TUKTAHTA MPOBOTUTCS CAMOTIPOBEPKa:

+ OIIMOOK HET — OLIEHKA «5»;

* JOMYIIEHBI 1—2 ommMOKN — «4»;

* JOTYIIEHBI 3 OMIMOKH — «3%».

B 3aBUCHMOCTH OT CTENEHU MOATOTOBJIEHHOCTH YUYAIUXCA YUYUTENIb MOXET W3MEHUTh KpUTEpUi
OIICHKH paboT B MOJIb3Y YUECHUKA.

IIpoBeneHune caMoCTOATEILHOM PadOThHI

CamocrosarenbHas paboTta mpefnoiaraer JIubo mapHylro, Jubo rpynmnoByio GopMmy paboThl U JaeT
BO3MOXHOCTh JIy4yllle OTpa0OTaTh H3y4yaeMble BONPOCHl TOJ KOHTPOJIEM YYHUTENs U B XOJe
CaMOCTOSITCIBHOW  JesiTenbHOCTH (1 oOywaromield paboThl) JUOO JIydIlle MOATOTOBHUTHCS K
KOHTPOJBHOH paboTe, KOTOPYIO MPEJICTOUT BBINOJHATH HA CIEAYIOLIEM ypoke (g oOoOuiaromieit
paboTel). 3aaHusl BBINOJIHSIOTCS B Mape (IpyIIe), YyTo MO3BOJISIET SKOHOMUThH Bpemsi Ha oTBeT. Ot-
JenbHble 3aaHus (MO0l 3HAKOM *) yyalliuecs BBINOJIHSIOT CaMOCTOATENbHO. [IJIsi KOHTPOJIS ydariumcs
MIPEIOCTABIISIETCS BO3MOXHOCTh CBEPUTH CBOM OTBETHI C 3TAJIOHAMH, KOTOpbIE OyIyT JaHbl YUUTEIEM IO
OKOHYAHUU PabOTHI.

OuneHka NpakTHYeCKUX YMEHUH y4aluxcs

Yuutenb 10KEH YUUTHIBATD:

- IPABWJIBHOCTH OTIPEICIICHUS 1IN OTIBITA;

- CaMOCTOSATEIBHOCTD M0100pa 000pyI0BaHMs U 0OBEKTOB;

- TIOCJICJIOBATEIPHOCTD B BBIITOJTHEHUHU PaOOTHI 0 3aKJIAKE OIbITA;

- JIOTMYHOCTH ¥ TPAMOTHOCTh B OTMIMICAHUU HAOIIOJICHUI, B JOPMYITHPOBKE BHIBOJIA U3 OIIBITA.

OrMmerka - IPAaBUJIBHO OIIpEZEIIEHA LIEIb OIbITA,

"o - CaMOCTOSITENbHO, C HEOOXOJMMOH MOCIIE0BAaTEILHOCTBIO MPOBEIEHBI TOA00D
000pyJ0BaHUs U 0OBEKTOB, a TaKkXKe paboTa MO 3aKJa/IKe OIbITa;

- Hay4HO I'pPaMOTHO, JIOTHYHO OTIMCaHbl HAOMIOIEHUS U C(OPMYIUPOBAHBI BEIBOBI U3
OTIbITA.

OtmeTka - IPaBUJIBHO OTIpeJiesieHa 11eJb OIbITa;
"4 - CaMOCTOSITEIBHO MPOBEeHa padoTa Mo noadopy 000pya0BaHUs, 0OBEKTOB;




MU 3aKJIA/IKE OTBITA JOMycKatoTes 1 -2 ommoku;
- Hay4HO TPaMOTHO, JIOTUYHO OTIMCAaHBI HAOMIOIEHUS B C(OPMYITUPOBAHBI BEIBOBI U3

OTIBITA;
- B ONIMCAHUM HAOJIOJICHUI U3 OMBITA IOMYCKAKTCS HEOOIBITNE HETOYHOCTH
OrtmeTka - IPAaBUJILHO OIPEICIICHA LIEb OIIbITA,;
"3 - moa0op 060pyIOBaHUS U OOBEKTOB, & TAKXKE PaOOTHI IO 3aKJIAJKE OIBITA TPOBEICHBI C

IIOMOIIIBIO YUUTEJIS;
- JIOIYCKAalOTCs HETOUYHOCTH U OIIMOKY NP 3aKJIAJKE OIbITa, ONMCAHUM HAOJII0/IEHUH,
(hopMynHpPOBAHUH BBIBOJIOB.

OtMmeTKka - HEe OIpe/iesieHa CaMOCTOSITEIIBHO 1IeJh OTIBITA,
A - HE 0TOOpaHO Hy)KHOE 000pyI0BaHUE;
- IOTTYCKAIOTCS CYIIECTBEHHBIE ONTMOKY MPH 3aKIaKe ¥ 0(OPMIICHHH OTIBITA.

Ounenka ymenniillpoBoasaT Hab.10neHus

Yuurtenb 10KEH yIUTHIBATh:

- IPABWJIBHOCTh MPOBEJCHUS HAOIIOICHU 110 3a/IaHUIO;

- YMEHHE BBIJCNATH CYyLIECTBEHHbIEC IPU3HAKU Y HaO0jaeMoro oobekTa (mmporecca),

- JIOTHYHOCTh M HAYYHYI0 I'PaMOTHOCTh B 0(hOpMIICHHH pPe3y/IbTATOB HaOIIOACHUI U B BBIBOJIAX;
- IpOBe/IeHUE HAOJIOJICHMS 110 33JaHUIO;

OtMmeTKa - IPABWJIHHO TIO 33JaHUI0 YIHUTEISI IPOBEJCHO HAOIIOICHNE;
"5 - BBIJICTICHBI CYIIECTBEHHBIE IPU3HAKK Y HaOI01aeMoro o0hekTa (Tporecca);
- JIOTUYHO, HAYYHO TPAaMOTHO 0(OPMIICHBI Pe3yabTaThl HAOJIIOIEHUI U BHIBOIBI.
OtMmeTKa - MPABIJILHO TIO 33JaHUI0 YYUTENSI MPOBENICHO HAOIOICHHE,
4 - TIPH BBIJICJICHUH CYIIIECTBEHHBIX MPU3HAKOB y HaOII01aeMOr0 00beKTa (Tporiiecca)

Ha3BaHbI BTOPOCTCIICHHEIC,
- JIOITyCKaeTCsl HEOPEKHOCTh B 0(hopMiIeHNH HAOIIOCHUHN U BHIBOIOB.

OTMeTKa - JIOMTYCKAIOTCS HETOYHOCTH M 1-2 OIMMOKY B MPOBEACHUHN HAOIIOICHUM 110 3aTaHUIO
"3 YUUTES;

- TIPH BBIJICJICHUH CYIIIECTBEHHBIX NMPU3HAKOB Yy Ha0II01aeMOro 00beKTa (Tporiiecca)
BBIJICIISIIOTCS JIUILb HEKOTOPBIE;

- nomyckatorcs omuoku (1-2) B ohopmiieHnn HaOMIOACHUIN U BBIBOJIOB.

OT1meTka - nomyckatorcs omuOku (3-4) B mpoBeieHUU HAOIIOACHUN 10 33JaHUI0 YUUTEIIS;
A - HeTpaBWJIHHO BBIAETSAIOTCS MPpU3HAKU HalOIr0gaeMoro oobekTa (mpoiecca);

- nomyckarorcs omuoku (3-4) B ohopmiieHnH HaOMIOACHUH U BEIBOAOB. Dopma
aTTecTaluy M0 OHOJIOTHH MOXKET OBbITh PA3JIMYHON: YCTHBIN 9K3aMeH Mo Ouneram,
3amuTa pedepara, TECTUpPOBAHHE, 3alIUTa POEKTA.

®opmbI pecTaBIeHHsSI 00Pa30BaTEIbHbBIX Pe3yJILTATOB:
e Ta0eiab YCIIEBAaGMOCTH TIO0 TpeaMeraM (C yKa3aHueM TpeOOBaHHMH, MPEIBbSIBISIEMBIX K
BBICTABJICHHIO OTMETOK);
® TEKCThl WTOTOBBIX JIMArHOCTHYECKMX KOHTPOJBHBIX PAa0OOT, AMKTAHTOB W T.JI. M aHAIHU3 HX
BBITIOJTHEHUS oOydaronmmMes (MHpopManus 00 3JIeMEHTaX M YPOBHSIX MPOBEPSEMOTO 3HAHUS —
3HaHUSs, MIOHUMaHUS, TPUMEHEHHUSI, CHCTEMATU3AIIH );
® yCTHas OIICHKA YCIICHIHOCTH Pe3yJbTaTOB, (JOPMYJIMPOBKA MPUYMH HEyAad M PEKOMEHJIAIMHA I10
YCTpaHEHUIO MPOOETIOB B 00YYEHHOCTH IO MPEMETaM;
e 1nopthoJno;
® PE3yNbTATHI ICUXOJIOTO-TIEJArOrMYECKUX UCCIeIOBAHU, HILUTIOCTPUPYIOIIUX THHAMHUKY Pa3BHTHUS
OTIETBbHBIX HHTEJUICKTYaJIbHBIX M JMYHOCTHBIX KauecTB oOy4aromerocs, Y VY /.
KpuTepusimu onieHMBaHHUs SBISIOTCS:
® COOTBETCTBHE JOCTUTHYTBIX TPEAMETHBIX, METaNmpeJMETHBIX M JIMYHOCTHBIX pPE3yJIbTaTOB
oOydaromuxcsi TpeOOBaHMSIM K pe3yJbTaTaM OCBOSHHs 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmrero o6pazoBanust PI'OC;




e MHAMHUKA PE3YJIbTATOB IIPEIMETHOHOOYUeHHOCTH, (hopmupoBanus Y'Y /1.
OrneHka JOCTH)KEHHUS METapeIMETHBIX PE3YyJIbTaTOB MOKET. [IpOBOSTCS B X0/1€ Pa3TUUHBIX MPOLIEAYD.

OcHOBHO# IpoLIEAYPOH UTOIOBOM OLIEHKH JOCTUKEHHSI METANIPEAMETHBIX PE3y/IbTaTOB
ABIIICTCS 3AuUma umo206020 UHOUBUOYAIbHO20 NPOEKMA.



