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IosicHUTeAbHAA 3aANUCKA
e Hacrosmas nporpamma no xumuu ais 8-9 kinacca MBOY Ilepomaiickass COILLl cocraBiena Ha

OCHOBE CJIEYIOIIUX HOPMATUBHBIX JIOKYMEHTOB:

o OenepanpHoro 3akoHa «O0 obpazoBanuu B Poccuiickoii @enepanum» (ot 29.12.2012 Ne273-D3).

e [Ipukaza MunucrepctBa obpazoBanus U Hayku PD ot 17.12.2010r. Nel897 «OO0 yTBepkacHUN
denepanbHOrO  TOCYJapCTBEHHOTO  00pa30BaTENBbHOIO  CTaHAapTa  OCHOBHOTO  OOIIEro
oOpazoBanus»(B pea. Ilpukaza Munobpuayku Poccun ot 29.12.2014 Ne 1644).

e IlIpukaza Munnpocseuenus Poccun ot 18.05.2020 Ne249 «O BHeceHUN U3MEHEHUH B
denepanbHbIi IepedeHb YI€OHUKOB PEKOMEHIyEeMbIX K HCIIOJIb30BAHUIO MIPH pean3aliu
UMEIOIINX TOCYIapCTBEHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX MPOrPaMM HavyaIbHOTO OOIIETo,
OCHOBHOT'O 00IIIEro, CpeHEero 001Iero 00pa3oBaHus, yTBepKICHHBIN MPUKa3oM MuUHUCTEPCTBA
npocsenienust Poccutickoit @enepanuu ot 28 nexadpst 2018r. Ne345

e OCHOBHOI 00pa30BaTENBHONU MPOTrpaMMBbl OCHOBHOTO oOmiero obpazomanus Ha 2017-2023 .
MBOY Ilepomaiickas COL

e [IpumepHOii mporpaMMbl IO Y4€OHOMY TPEIMETY XUMHUS

e Tlonoxenuem o paboueit nporpamme B MBOYVY Ilepeomaiickoit COL

e Pabouas mporpamma opueHTHpoBaHa Ha yueOHuku ['abpuensna O.C., Octpoymona N.I'., CnagkoBa

C.A.

1. IInanupyemble pe3ybTaThl OCBOCHHA Y4eOHOI0 peaMera, Kypca

[IpeameTHbIe pe3yabTaThl

Ilo 3aBeplrieHHIO Kypca XMMHHM Ha 3Tarieé OCHOBHOIO OOIIEro 0Opa3oBaHMs BBITYCKHHKH OCHOBHOM IIKOJIBI
JIOJDKHBI OBJIAZIETh CIIEYIOLIMMU PE3YIIBTATAMU:

|. Jluunocmuvie pezynomameoi:

1) ocosnanue cBOEil STHHYECKOW NPHHAUIGKHOCTH, 3HAHHE WCTOPUHM XMMHHM ¥ BKIIAJIa POCCHIICKOM
XUMHUYECKON HayKH B MUPOBYIO XUMUIO;

2) opmuposanue OTBETCTBCHHOTO OTHOIIEHHMS K MO3HAHWIO XHMMHHM; TOTOBHOCTH M CIIOCOOHOCTU
00y4aroMXCcsl K CaMOPa3BUTUIO M CaMOOOpAa30BaHHMIO HA OCHOBE M3YYEHHBIX ()AaKTOB, 3aKOHOB U TEOPUH
XUMHH; OCO3HAHHOTO BHIOOPA U MOCTPOSHUE UHIMBUTyATbHON 00pa30BaTeIbHOMN TPACKTOPHUH;

3) popmuposarue LEJIOCTHON €CTECTBEHHO-HAYYHOU KapTHHbI MHpa,
HEOTHEMJIEMOM YaCThIO KOTOPOH SIBJIAETCS XUMUYECKask KapTUHA MUDa;

4) osnadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSL HAYKH M OOIIECTBEHHOMN
NPaKTUKH, B TOM YUCIE U XUMUYECKUM;

5) oceoenue colmanbHBIX HOPM, TPABHII TIOBEICHHS, POed M (OpM COLMAIBHON KU3HH B COLIMYME,

IPUPO/IC M YaCTHOM JKU3HU HA OCHOBE SKOJIOTHUECKOW KYIBTYPHI M O€30MacHOro OOpaIlieH s C BEIECTBAMHU U



MaTepraIamy,

6) popmuposarue KOMMYHHKaTHBHOM KOMIIETCHTHOCTH B o0LIeHHN co
CBEPCTHUKAMU U B3pOCIIBIMU B nporecce 00pa3oBaTeIbHOM, 00ILIeCTBEHHO
TIOJIC3HOIA, y4eOHO-UCCIIEI0BATEIbCKO, TBOPYECKON u APYTUX BUJIOB

NEeSITeIIbHOCTH, CBSI3aHHBIX C XUMUECH.
Il. Memanpeomemnwiepezynomamot:
1) onpeoenenue nieneii COGCTBEHHOTO 00YUCHHSI, TOCTAHOBKA U ()OPMY/IUPOBAHHKE JIJIsi Ce0s1 HOBBIX 3a/1a4;
2) mianuposanue MyTEH TOCTHKEHHS )KETAEMOT0 pe3yiibTara 00yUeHHUs] XUMUMKAK TEOPETUYESCKOTO, TaK

H SKCIICPUMECHTAJIBHOI'O XapaKTEPa,

3) coommecenue CBOMX NEHCTBUI C IUIAHUPYEMBIMHU pe3yJbTaTaMH, OCYUecmeneHue  KOHTPOIL
CBOGH  JEATENPHOCTH B  TpoIecce  JOCTIDKCHHS pe3ynbTara, onpedeieHue CIoco00B NEHCTBUNA TpH

BBIITOJTHCHUH ﬂa6opaT0prIx H IIPAKTHYCCKUX pa60T B COOTBCTCTBHHU C ITPaBHJIaMH TCXHUKH 6€3OHaCHOCTI/I;

4) onpedenenue WCTOUYHUKOB XHMHYECKOW HMH(OpMALMK, TONyYeHHE W aHam3 ef, CO3/aHue
UH(POPMAIIMOHHOTO MPOAYKTA U €ro MPE3CHTAIINS;

5) ucnonvzoeanue OCHOBHBIX HHTEIUICKTYATbHBIX OICpAIMi: aHaTM3a W CHHTE3a, CPAaBHCHHS |
CHCTEMAaTH3aliK, OOOOIICHUSI U KOHKPETU3ALH, 6blsaleHuUe TIPUIMHHO-CIICIICTBEHHBIX CBS3CH M nOCmpoeHue
JIOTUYECKOTO PACCYKICHUSI M YMO3AKIFOUCHUsI (MHIyKTHBHOTO, JSAYKTUBHOTO M TI0 aHAJIOTHH) Ha MarepHalie
€CTECTBEHHO-HAYYHOT'O COJIEPIKaHNUS;

6) ymenue co3maBarh, IPUMEHSTH M MPEOOPA30BbIBATH 3HAKU H CHMBOJIBI, MOJICTH U CXEMBI JIJISI PEIICHHUS
y4eOHBIX ¥ IO3HABATEIHHBIX 3a/1a4;

7) ghopmuposanue KpazeumuedKOIOTUUECKOr0 MBIIUICHHS, YMEHUE TIPUMEHSTh €r0 B MO3HABATEIBHOM,
KOMMYHUKATHBHOH, COLIMATBHOMN MPaKTHKE U TPO(ECCHOHATHHON OpUEHTAIIHH;

) eeHepuposanue  WAEH W ONpENENeHHWE  CPEeICTB,  HEOOXOAMMBIX AN HUX
peanmu3arum.

.  [llpeomemnvie  pezynomamol:  BbIIyCKHUK
HAYYUTCS:

* XapaKTepU30BaTh OCHOBHBIC METOIbI TO3HAHUS: HAOIIOCHIE, U3MEPEHHE, YKCIIEPUMEHT;

* OMHCHIBATH CBOMCTBA TBEPMABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIE
MPHU3HAKY;

* pacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHH «aTOM», «MOJICKYJIa», «XUMHYCCKHUN
AIIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, «BAICHTHOCTHY, «XUMHUECKAsK PEAKIHSI», UCTIONb3Ys
3HAKOBYIO CHCTEMY XUMUU;

* pacKphlBaTh CMBICT 3aKOHOB COXPAHEHWs] MAacchl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-

MOJIEKYJIIPHOM T€OPHU;



pasiiaTb XUMUYCCKHC U (1)I/I3I/ILI€CKI/IC SIBJICHUA,

Ha3bIBATh XUMHYECKHE JIEMEHTB;
ONPEIENATH COCTAB BEIIECTB I10 UX (hopMyIIam;

OIPEIENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COS/IMHEHUSIX;
OIPEIENATH TUIT XUMUUYECKUX PEaKLIHI;

Ha3bIBATh TIPU3HAKH M YCIIOBUS MPOTEKAHNS XUMHYECKHUX PEAKIIUIA;

BBIBJIATE IPU3HAKKW, CBUACTCIILCTBYIOIIUE O IIPOTCKAHNUN XUMHYECKOMN p€aKkiuu Mpu BBIIIOJIHCHHU

XUMHUYCCKOI'O OIIbITA,

COCTaBJIATH (POPMYITbI OMHAPHBIX COSTMHEHUIA;

COCTaBJISITh YPaBHEHHUSI XUMHUUECKUX PEaKIIN;

COOJTFO/IATh TIpaBHMIIa OE30MaCHOM pabOThI ITPY TPOBEIICHUN OIIBITOB;

TOJIb30BAThCsI JTAOOPATOPHBIM 000PYIOBAHHUEM U TTOCYIOM;

BBIYMCIIATE OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYHO MAacChl BEILIECTB;
BBIYMCIIATH MAaCCOBYIO JIOMIO XMMHYECKOTO 3JIEMEHTa MO (OopMysie COeTnHEHHS,

BBIYHCIIATE KOJIMYCCTBO, 00BEM MU MacCy BCHICCTBA IO KOJINYCCTBY, O6”beMy, MacCCC pearcHToB

HJIU ITPOAYKTOB PCAKINH,

XapakTepu3oBaTh  (U3MUECKWEe W XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB: KUCIOPOJA U

BOJIOPO/JIA;

TIOJTy4aTh, COOUPATH KUCIIOPOJI U BOZOPO;

pacro3HaBaTh ONBITHBIM IYTEM ra3000pa3Hble BELLECTBA: KUCIOPOI, BOAOPO/;
packpbIBaTh CMbICI 3aKOHA ABOTaJIpo;

PaCKpBIBaTh CMBICI MOHSATHI «TETIOBOM A(P(DEeKT peakiumy, «MOJSIPHBIA 00beM»;

XapaKTepru30BaTh (PU3NUECKUE U XUMHYECKIE CBONCTBABO/IBL;
PacKphIBAaTh CMBICIT IOHSTHS «PAacTBOPY;
BBIUHCIISITH MACCOBYIO JIOJTFO PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN paCTBOPEHHOT'O BEILIECTBA;
Ha3bIBaTh COEIMHEHMS N3YUEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

XapaKTEPU30BaThb cbmnqecm/le M XHMHYSCKHE CBOMCTBA OCHOBHBEIX KIJIACCOB HEOPraHM4CCKHUX

BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHMIA, COJICH;

BEILIECTB;

OIPENENATh MPUHAJICKHOCTD BELIECTB K OMPEIEIEHHOMY KJIACCY COEAMHEHU;
COCTaBIISITH (POPMYITHI HEOPTAHUMIECKUX COSMHEHHI H3yUeHHBIX KIAcco B;

MPOBOAUTE OIIBITHI, ITOATBCPKIAIONIMC XMUMUYCCKUC CBOMCTBA H3YYCHHBIX KJIACCOB HECOPraHUYCCKUX



* pacrmo3HaBaThb ONBITHBIM IIyTEM PACTBOPHl KHCIOT MW IIEIOYEH 10 HM3MEHEHHI0 OKpacKu
MHAMKATOPA;

* XapaKTepU30BaTh B3aUMOCBS3b MEXKY KJ1acCaMU HEOPIraHMYECKUX COEIMHEHUN;

* packpbiBath cMbIci [ lepuomueckoro 3akona J1. . Menzeneesa;

* OOBACHATH (PM3UYECKHI CMBICT aTOMHOIO (IIOPSAKOBOr0) HOMEpa XMMHUYECKOrO 3JIEMEHTa, HOMEPOB
TpyIIILI U IIeproza B nepuoaudeckon cucreme .M. Menneneesa;

* OOBACHATH 3aKOHOMEPHOCTU M3MEHEHMsI CTPOEHMsI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPENEiiaX MaIbIX
NIEPUOJIOB Y [VIaBHBIX MOATPYIIIL;

* XapaKTepu30BaTh XUMUYECKHE SJIEMEHTHI (OT BOIOPOJA N0 KajbLMs) HA OCHOBE WUX TOJOXKEHHUS B
nepuouueckoil cucreme /1. 1. MenneneeBa 1 0cOOEHHOCTEN CTPOEHUS UX aTOMOB;

* COCTaBJISITh CXEMbI CTPOEHMSI aToMOB nepBbiX 20 syneMeHTOB mepuoanyeckoil cucremsl [1. 1.
Menneneena;

* pacKpbIBaTh CMBICIT TIOHATHI «XUMUYECKAst CBSI3bY,
«BIEKTPOOTPULIATEIBHOCTDY;

*  XapaKTEePU30BATh 3aBUCUMOCTH (DU3NUECKHX CBOMCTB BEILIECTB OT TUIIA KPUCTAJUTMYECKON PEIIETKH;

¢ OIIpCaciTb BU XUMHYECKOM CBSI3U B HCOPraHn4CCKNX COCANMHCHUAX

* u300paXkaTb CXEMbI CTPOCHHUSI MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BUJIAMH XUMHUECKUX
CBSI3EH;

* pacKpbIBaThb CMBICH MOHSATUN «HMOH», «KAaTHOH», «AaHUOH», <QIEKTPOIUTHD, «HEIIEKTPOIUTHDY,
<QIIEKTPOJIMTUYECKAS UCCOLMALMSY, «OKUCIUTEIDY, «CTENEHb OKUCIECHUS», «BOCCTAHOBUTEIDY, «OKUCICHUEN,
«BOCCTaHOBIICHUEY;

*  ONpENENATH CTENEHb OKUCIIEHHS aTOMA 3JIEMEHTA B COSIMHEHUY,

* PAaCKpBIBATh CMBICII TEOPHUH NIEKTPOIUTHYECKOHN TUCCOLHALINY;

* COCTaBJIATh YPABHEHUS IEKTPOIUTUIECKON JUCCOLMALIMN KUCIIOT, IEJI0YEH, COJIEH;

* OOBSICHSTH CYIIIHOCTb MPOIIECCa IEKTPOIUTUYECKON TUCCOLMALN U PEaKIii HOHHOTO 0OMeHa;

* COCTaBJIATH MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHUS PEakIfii 0OMeHa;

*  OHpENENATh BO3MOKHOCTb IIPOTEKAHHS PEAKIMII FOHHOTO OOMEHa;

* IIPOBOAMTH PEAKLIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILIECTB;

*  OIPEIENATh OKUCIUTEND U BOCCTAHOBUTEID;

¢ COCTaBJEThb YpPaBHCHHA OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLlHﬁ;

* Ha3bIBaTh (hAKTOPBIL, BIHSIOIINE HA CKOPOCTh XUMUUECKOHN peaKiIiy;
*  KIacCU(PULIMPOBATh XUMUUYECKUE PEAKIIMH 10 PA3TMYHBIM IIPU3HAKAM;
* XapaKTepU30BaTh B3aHMOCBS3b MEX/1Yy COCTaBOM, CTPOEHUEM U CBOWCTBAMU HEMETAILIOB;

* MPOBOIUTH  OIBITHI 1O  TONYYEHHIO, COOMPAaHMIO M  M3YYCHHIO XHMHYECKHX  CBOWCTB



F33006p33HI)IXBeH_ICCTBZ YIJICKHCIIOrO ra3a, aMMHaKka,

*  Pacro3HABATh OMBITHBIM ITyTEM Ia3000pa3HbIE BEIECTBA: YITIEKUCIIBII a3 1 aMMHaK;

* XapaKTepHU30BaTh B3aMMOCBS3b MEKY COCTABOM, CTPOCHHEM U CBOICTBAMH METaJIOB;

* Ha3bpIBaTh OpPraHMYECKHE BEIECTBa MO MX (opmyle: MeTaH, 3TaH, STHIIEH, METaHOJ, JTaHOJ,
[JIMLEPUH, YKCYCHas KMCJIOTa, aMUHOYKCYCHasl KHCJIOTa, CT€apUHOBas KHUCIJIOTa, OJEMHOBAs KHUCIIOTA,
[JII0K033;

* OLIGHUBATH BIMSHUE XUMUUECKOT0 3arpsi3HEHUS OKPYIKaIOIel cpeibl Ha OPraHu3M YeJI0BeKa;

* TpaMOTHO OOpamiaThcs ¢ BEUIECTBAMU B IOBCEAHEBHON KHU3HU;

* OIpenesaTh BO3MOKHOCTb MPOTEKaHUS PEaKLMA HEKOTOPBIX IMpPEICTaBUTENIEH OpraHM4YeCKHX
BELIECTB C KMCIOPOJIOM, BOJOPOJIOM, METANIAMU, OCHOBaHUSIMH, FaJIOT€HAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

* gbI0BU2AMb U NPOBEPSAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 XUMUYECKUX CBOLICNEAX 8eujecms Ha
OCHOBe UX COCMABa U CMPOeHUs, UX CNOCOOHOCMU BCMYNAMb 8 XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAX PATUYHBIX XUMUYECKUX PeaKyull;

* Xapaxkmepuzoeams Gewjecmea HNO COCMAsy, CMPOEHUI0 U CBOLCMEAM, YCMAHABIUBAMb
NPUYUHHO-CILeOCMBEHHbIE C8A3U MedHCOY OAHHLIMU XAPAKMEPUCUKAM U 8euecmad;

* cocmaenamv  MOJNEKYIApHble U NOJHble UOHHble YPABHEHUs N0 COKPAWEHHBIM UOHHbIM
VPAaBHEeHUsAM,

* NPOCHO3UPOBAMb CcnocobHOCmb sewecmaa nposesims oKuciumesnvHole unu
80CCMAHOBUMENbHBIE CBOLICIBA C YUEMOM CmeneHell OKUCTIeHUsl I1eMEeHMO08, 8X00AUUX 8 e20 COCMAas;

s cocmasname VpasHenus peaxyuil, COOMBEemcmeyIouux

nocne008amenrbHoCmu npeepameﬂud HeopcaHu4yecKux eeuecme pasiuinsblx Kiaccoe,

* ewblOGUCAMb U NPOGEPAMb  IKCNEPUMEHMANbHO —2UNOME3bl  OPe3yIbmMamax —6030eUcmeus
PA3IUYHBIX  (PAKMOPO8 HA UBMEHEeHUe CKOPOCMU XUMUYECKOU PeaKyull,

* UCNONb308aMb  NPUOOPEMEHHbIe 3HAHUSL Ol IKOJIO2UHECKU CPAMOMHO20 NOGEOeHUs. 8
OKpyrcarouell cpeoe;

*  UCNONBb308aMb NPUOOPEMEHHBIE KTOUeBble KOMNEeMEeHYUU NPU 6bINOIHEHUU NPOEKMO8 U y4eOHO-
UCCTIe008aMENbCKUX 30U NO U3YHEHUIO CEOUCME, CNOCOO08 NONYYEeHUs U PACNO3HABAHUSL BeUjeCmE;

*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUJECBAX U XUMUUECKUX NPOYECCax,

*  KpUmMuyecku OMHOCUMbCSA K NCe8OOHAYUHOU UHDopmayuy, Hed0OpOCOBECMHOU peKiame 6
cpedcmeax Maccosoll uHgopmayuu;

*  0CO3HABAMb 3HAYEHUE MeOPEMUYECKUX 3HAHULL NO XUMUU O NPAKMUYECKOU OesmenbHOCmu
yenogexa,

* cozdasamb Mooenu u cxemvl OJif peutenus y’{€5Hle U Nno3HaedmelbHblx 361@61'{,' NOHUMANb



HeobXx00UuMoCcmyb CcoON0O0eHUsL NPEONUCAHUL, NPedaa2aemMblX 8 UHCMPYKYUSIX NO UCNONIb30BAHUIO JIEKAPCMS,

cpedcma 6bImoBoL Xumuu u op.



2. Conepxxkanue yueOHOro npeamera 8 kiaace

HavanbHble NOHATHSA U 3aKOHBI XUMHUH

Tena u BemectBa. CBoiicTBa BellecTB. JTalOHHbIE (PU3MUECKHUE CBOMCTBA BellecTB. Marepuanibl U
MarepHuajoBe/eHne. Poiab XUMUHM B JKU3HU COBpeMeHHoro oOmiectBa. OTHoOmIEHHE 0OIIecTBa K XHUMHUU:
xemoums 1 xemohoOous.

Meroap! n3ydenust xumuu. Habmonenue. DxcriepuMeHT MoaenupoBanue. Mojienn MaTepuaibHbIe
Y 3HAKOBBIE WJI CUMBOJIbHBIE.

I'azbr. JKunkocru. TBEpable BemiecTBa. B3auMHbIE ITEpEX0abl MEKIY arperaTHbIMU COCTOSHUSMMU
BEIICCTBA: BO3TOHKA (CyOMUMAanusi) W JecyOJIMManus, KOHACHCAIMS W WCIIAPEHUE, KPUCTALIU3AIUS U
IJIaBJICHUE.

®uznueckue sBieHUs. YucTble BemecTBa U cMecHu. 'oMOreHHble U reTeporeHHsle cmecu. Cmecu
razoo0Opasuble, xugkue W TBEpAbIe. CrOCOOBI pa3eleHHs CMECei: NEeperoHkKa, WIM TUCTHIUISAIUS,
OTCTanBaHWe, (PUIBTPOBAHME, KPUCTAJUIM3ALMS WM BbhINapuBaHue. Xpomarorpadus. [Ipumenenue sTux
croco00B B 1a00paTOPHOI MPAKTUKE, HA TIPOM3BOJICTBE U B OBITY.

XUMHUYECKHUE DJIEMEHThl. ATOMBI U MOJIEeKylbl. [IpocThie U ciiokHBIE BellecTBa. AJUIOTPONHS HA
npumepe Kkucinopoaa. OCHOBHBIE TMOJOXKEHUS aTOMHO-MOJIEKYJsipHOro ydeHus. Monsl. BemecTtBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (CHMBOJIBI) XMMHUYECKHX 3JIEMEHTOB. MHQopmalus, KOTOpyro HECYT 3HAKM XUMHYECKHX
9JIEMEHTOB. DTUMOJIOTHS HAa3BaHUN HEKOTOPBIX XUMHUYECKHX dieMeHToB. Ilepumonuueckas Tabauna
xumuueckux snemeHTtoB J[. M. MenneneeBa: KOpOTKONEPUOIHBIM M UIMHHONEPHUOAHBIA BapUaHTHI.
[lepuoae!l u rpynnsl. ['naBHas u nmobouyHas noAarpynmnsl win A- U b-rpynnel. OTHOCUTENbHAs aTOMHas
Macca.

Xumnueckue ¢opmynbl. Uunekcel u koddduimentsl. OTHOCHUTENbHAs MOJEKYJspHas Macca.
MaccoBast 70151 XHMHYECKOTo 3J€MEeHTa B coeluHeHMH. VHopmanus, KOTOPYI0 HECYyT XHUMHYECKHe
bopMyIIBL.

Banentnocts. CtpykTypHBIe (HOpMYTbl. XUMHUYECKHUE DJIEMEHTHI C MOCTOSHHON M TIEPEeMEHHOM
BAJICHTHOCTHI0. BpIBO/I (pOpMyITBl coemHEHH 110 BaJIeHTHOCTH. OnpeesieHle BaIeHTHOCTH XMMUYECKOTO
aneMeHTa 1o gopmyie BeniectBa. CocTaBieHHe Ha3BaHUM COEAMHEHHH, COCTOSIINX U3 JIBYX XMMUYECKUX
3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.

XHAMHUYECKHE peakuuu. PeareHTsl M NOpOAYKTHI peakiuu. [Ipu3HAKM XUMHUYECKHX pEaKIHil.
VYcnoBud uX NpoTEeKaHMs W NpeKpauleHus. Peakuuy ropeHus. DK30TEPMUYECKHE U DHAOTEPMUYECKHE
peakuuu.

3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMHYeCKHe ypaBHeHHUsA. (CoCTaBiIeHHME XHMHYECKHUX

ypaBHeHui. THbopMaus, KOTOpyro HECET XUMHUYECKOE ypaBHEHHE.



Knaccudukanus XUMHYECKHUX pEaKkIUil MO0 COCTaBy M YHUCIY PEareHTOB U MPOJIYKTOB. THIIBI

XUMHYECKHX peaknuid. Peaknuum coenvHeHUs, pa3joXKeHWs, 3aMmelleHus u oOmeHa. Karamuzaropbsl u

KaTajiu3s.

JdemoHcTpanmu.

Komnexkuus MarepuanoB U U3LCIAN U3 HUX.

Mojenu, UCTIONIb3yeMble Ha YpOoKax (pu3uku, OMONIOTUHU U reorpadum.

OOBEMHBIE U HIAPOCTEPKHEBBIE MOJIEIN HEKOTOPBIX XMMHUECKHUX BEILIECTB.

Mogeny KpUCTaNINYECKUX PEIIETOK.

Cobupanue npudopa A MOoJIydeHHs ra3a v IpoBepKa €ro Ha FepMETUYHOCTb.

Bosronka cyxoro ibja, 10Aa Wi HaQTaIHHA.

ArperaTHble COCTOSIHUSI BOJIBL.

Paznenenne 1ByxX HECMENIMBAIOIIUXCS KUIKOCTEN C IOMOLIBIO IEIUTEIBHON BOPOHKHU.
Huctumnistop u ero pabora.

VYcranoBka Juis puabTpoBaHus U e€ paboTa.

YcraHoBKa JUIsl BbITApUBaHUA U €€ pabora.

Kounexuust 6bITOBBIX IPUOOPOB A1t PUIBTPOBAHUS BO3AYXA.

Pa3znenenue kpacsiero Bemectsa oMacTepa ¢ IOMOIIbI0 OyMakKHOH XpoMaTorpapuu.
Monenu amioTpONHbIX MOAU(GUKALIUN yIIIepoia U CEepHl.

ITomy4yenue o30Ha.

Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTkoneproasslii ¥ JUIMHHONIEpUOAHBIN BapuaHThl [leprnoandeckoii cucrems! J. 1. Menneneesa
KoHcTpyrnpoBanue mapocTepKHEBBIX MOAETIEH MOJIEKYI.

Anmnapar Kunmna.

Paznoxenne 6uxpomara aMMOHHUSI.

['openue cepbl U MAarHMEBOM JICHTHI.

[Toptpersr M. B. Jlomonocosa u A. JI. JIaByasbe.

OnpIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

['openue ¢ochopa, pacTBOpeHHE MPOJAYKTAa TOPEHUS B BOJE M MCCIEJOBAHUE MOJIYYEHHOTO
pacTBOpa JIAKMYCOM.

B3auMozeincTere CONIIHONM KUCIIOTHI C LIMHKOM.

[Tonmyuenune rugpokcua meau(ll) u ero pasnoxeHue npu HarpeBaHUM.

JlabopaTopHble ONBITHI.

1. O3HaKOMJIEHHE C KOJUICKITUEH JJab0paTOPHOM MOCYIHI.

2. IIpoBepka mpubopa AJis MOTyYEHHUs Ta30B Ha TEPMETHYHOCTb.



3. O3HaKOMJICHUE C MUHEpAJIaMH, 00pa3yIOIIMMH TPAHUT.

4. IlpuroToBiieHHE TETEPOTEHHON CMECH TTOPOIIKOB CEPHI U Kelie3a U UX pa3JiejcHuE.

5. BzaumogeiicTBrue pacTBOPOB XJIOPUIOB U HOJUAO0B KaJIHs C paCTBOPOM HUTpaTa cepedpa.

6. [Tonyuenue runpoxcuna meau(Il) u ero B3anmoielicTBHE ¢ CEPHOM KHUCIOTOM.

7. B3aumopencTBre pacTBOpa COAbl C KUCIOTOM.

8. IIpoBepka 3aKkOHA COXPaHEHMsI MAacChl BEILIECTB HA MPUMEPE B3aMMOJICUCTBHS IIETOUYN U KUCIIOTHI.

9. IlpoBepka 3aKOHA COXpaHEHHUs MACChl BEILIECTB Ha MPUMEPE B3aUMOJCUCTBUS MIEIOUYM U COJM XKele3a
().

10. PaznoxxeHne mepokcuaa BOAopoaa ¢ moMoIso okcuaa Mapranma (IV). 11.3amemenue xene3om Meau
B MEJTHOM KyIOopoce.

IIpakTHyeckue padéoThbl.

1. 3nakomcTBO C jnabopaTopHbIM oOopynoBanueM. [IpaBuia TexHUKHM O€30MacHOCTH mpu padoTe B
kaOuHeTe xumun. Hekoropsie BUbI paboT.

2.Ananu3 nouBsl (aHAIOT paboThl «OYHCTKA TOBAPECHHOM COJINY).

Baxkueiilue npeacraBuTe/ M Heoprannyeckux Bemects. KojimyecTBeHHbIe OTHOIIEHUS] B XMMHUU
CocraB Bo3ayxa. [Tonstue 06 00beMHO# 1051€(()KOMIIOHEHTAa IPUPOIHON ra30BON CMECH — BO3IyXa.
Pacuer o6beMa KOMITOHEHTA ra30BOM CMECH 10 ero 00BEMHOM J10J1€ U HA00OPOT.

Kucnopon. O3zon. Ilonyuenne kucnopona. Cobupanue U pacro3HaBaHHE KHUCIOPOJa. XUMHUUYECKUE
CBOWCTBA KHCIIOpOJa: B3aMMOJCHCTBHE C METAUIAMH, HEMETAUIaMH M CJIOXHBIMH BEIIECTBAMHU.
[Mpumenenne kucinopoaa. KpyroBopot kucioposia B mpupoe.

Oxcuppl. OOpa3oBaHue Ha3BaHMM OKCHIOB 1Mo ux gopmynam. CocraBieHue (GopMyn OKCHIOB MO HX
Ha3BaHUAM. [IpencraBuTenn OKCHIOB: BO/IAa M YIJIEKHUCIBIN Ta3, HeraléHas U3BeCTb.

Bomopon B mpupone. dusmueckue M XUMHUYECKHE CBOIMCTBAa BOJOpPOJA, €ro IMOJNyYeHHE U
pUMEHEHHE.

Kucnotsl, ux cocraB u ux kinaccudukanus. Manukaropsl. Tabmuma pactBopumoctu. CosnsiHas u
cepHasi KUCIIOThI, UX CBOWCTBA U IPUMEHEHHE.

Commn, ux coctaB m Has3BaHus. PactBopuMocTh coseli B Boje. IIpencraBurtenu cosieit: XJIOpHJ
HaTpus, KapOoHaT HaTpus, Ppocdar KaabIusl.

ITocrosinnass ABorazapo. KommuectBo BemiectBa. Monbs. MomsipHas Macca. KpaTHble eanHUIIBI
U3MEPEHUs] KOJIMYECTBA BEIIECTBA — MHJUIMMOJIb M KMIJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJISIpHAS MaccChl
BEIIIECTBA.

Pacyertsl ¢ UCIOIb30BaHUEM MOHITHH «KOJIMYECTBO BEILIECTBA», «MOJIAPHAS Maccay, «IIOCTOSHHAs

ABorazpoy.



3akoH ABoraapo. MospHbIE 00beM Tra3000pa3HbIX BemecTB. OTHOCUTENIbHAS TJIOTHOCTh OJHOTO
rasa o JApyromy.

KpaTtHble eauHHIBI U3MEPEHUS — MHIJUTMMOJISIPHBIA M KHJIOMOJISIPHBIA OOBEMBI T'a3000pa3HBIX
BEILECTB.

PacueTsl ¢ MCnosib30BaHMEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS MAcCa», «MOJSPHBINA
00bEM razoBy, «IIOCTOSTHHAsE ABOTAAPO».

PacueTsl ¢ MCnosib30BaHUEM MOHITHH «KOJIMYECTBO BEIECTBA», «MOJISIPHAS MAacca», «MOJSPHBIN
00BEM ra3oBy, «4UCI0 ABOTaIPO».

I'unpocdepa. KpyroBopor Boasl B mnpupoge. Dusznueckue U XUMHUYECKHE CBOWCTBA BOJBI:
B3aMMO/JICHCTBUE C OKCUIAAMU.

OcHoBanusl, ux cocras. PactBopumocTs OCHOBaHUM B Bojie. M3MeHeHne oKkpacku MHAMKATOPOB B
uiesiouHoi cpeze. [lpeacrapurenu nienodeil: THAPOKCUbI HATPUS, KA U KaJIbLIMSL.

PactBoputens u pactBopéHHOe BemecTBO. PactBopel. PacTtBopenue. ['mapatel. MaccoBast 1o
pacTBOpEHHOrO BemiecTBa. Pacuerbl, CBsI3aHHBIE C UCIOJIB30BAHUEM TOHSATHS «MaccoBasl JOJIA
PacTBOPEHHOTO BEUIECTBAY.

JdeMoncTpanum.

e Ompenenenue cofepKaHus KUCIOPOIa B BO3AYXE.
e [lonydenue KucIOpOaAa pa3ioKECHUEM TIEPMaHTaHATa KaJIUsl M TIEPOKCHJIa BOAOPO/IA.
e (CobOupaHue METOJIOM BHITECHEHHS BO3/IyXa U BOJIBI.
e Pacrno3HaBaHue KUCIOpOAa.
e Topenue maruus, xxesuesa, yris, cepsl u hocdopa B KUCIOPO/IE.
e Komieknusi OKCUI0B
e [lonydenue, coOupanue u pacriozHaBaHUE BOJAOPO/IA.
e ['openue Bogopona.
e BsaumoseiictBre Bogopoaa ¢ okcumom meau (I1).
e Komiekus MUHEpalIbHBIX KUCIIOT.
o [lIpaBuio pa3daBieHus: CEPOil KUCIOTHI.
e Komieknus coneu.
e Tabnuua pacTBOPUMOCTH OCHOBaHUI, KHCIIOT U COJIEH B BOJIE.
e HekoTopbie MeTaTbl, HEMETAJUTBI U COSUHEHUS KOJTUYECTBOM BEIIECTBA B 1 MOJIb.
e Moaenps MonsipHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
e Komiekiusi OCHOBaHUH
JlaGopaTopHbIe ONBITHI.

1. IloMmyTHEHHE N3BECTKOBOM BOJIBI MPU MPONYCKAHUU YTIIEKUCIIOTO Ta3a.



2. [Tonyyenune BogopoIa B3aUMOJICHCTBUEM IIMHKA U COJITHOW KHCIIOTHI.

3. PacmiozHaBaHue KUCIOT MHIUKATOPAMHU.

4. VI3MeHeHne OKpacKu MHANKATOPOB B IIETOYHOU Cpejie.

5. OszHakoMJIeHME C TpenaparaMd JOMAalIHeW WM IIKOJBHOM anTeyku — pacTBOpamMH IEpPOKCHIa
BOJIOPOJia, CIIMPTOBOM HACTOMKHM MOJIa M HAIIATBIPHOTO CIIUPTA.

IIpakTuyeckne padboThbl.

1. Ilonyuyenue, cobupaHue U pacro3HaBaHUE KUCIOPO/Ia.

2. [lomyuenue, cobupanue U pacro3HaBaHHE BOAOPO/IA.

3. [IpuroroBieHrne pacCTBOPOB COJICH C UX 3aJJaHHON MAcCCOBOM JTOJICH.

OcHOBHBIE KJIACCHhl HEOPTAHMYECKUX COeTMHEHUI

OO6oOmenre cBeneHUd 00 OKCHIaX, MX Kiaccuukanuud, Ha3BaHUAX W cBoMcTBax. CrocoObl
MOJIyYEHHUS] OKCUJOB

OcHoBaHus, uX Kiaccu(uKalus, Ha3BaHUS U CBOMCTBA. B3auMoaelcTBHE C KHUCJIOTaMH,
KHUCJIIOTHBIMH OKCHUJAMH M COJIIMH. PasnojkeHue HepacTBOPUMBIX OCHOBaHUM. CHoOCOOBI MOTYyYECHHS
OCHOBaHUM.

Kucnotel, ux «maccupukanmus u Ha3BaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3aumopeiictBue  KMCIOT ¢ MeTaylaMH.  OJIEKTPOXUMHUYECKMM  psJl  HampsHKeHUM — MeTaJuloB.
B3anmopeiicTBue KHCIOT C OKCHAAMH METAJIOB. B3aumojeicTBUe KHUCIOT C OCHOBAaHUSIMH — PEAKIUS
HelTpanu3anuu.  B3aumoneiictBue  kucinor ¢ comsamu.  [lomydeHme — OECKHUCIOPOOHBIX U
KHCIIOPOJCOAEPKAIINX KUCIIOT.

Comm, ux knaccuukaus U CBOCTBA. B3auMopeiicTBue coneil ¢ MerauiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumopaencTsue coliei ¢ CoIsIMH.

['eneTnueckue psapl MeTalyla M HEMeTala. [ eHeTuyeckas CBSI3b MEXIy KlaccaMu
HEOPTraHWYECKHUX BEIECTB.

JlaGopaTopHbie ONBITHI.

6. B3aumopeicTBre okcyIa KanbIys ¢ BOIOM.

7. IlomyTHEeHHE U3BECTKOBOW BOJIBI.

8. Peakuust HelTpanu3auu.

9. IMomyuenue ruapokcuaa meau (I1) u ero B3amMoeHCTBHE ¢ KHCIOTOM.
10. Pa3noxenune ruapokcuna meau (I11) mpu HarpeBaHuw.

11. B3aumoieicTBrE KUCIOT C METaJIaMHU.

12. B3auMoieiiCTBHE KUCIOT C COJISIMU.

13. O3HaKOMIIEHHE C KOJUIEKIIMEN COJIEH.

14. Bzaumonetictue cynbdara meau (I1) ¢ sxemezom.



15. B3anMopeiicTBue coseil ¢ COISIMU.

16. I'eneTnueckast cBA3b Ha IPUMEPE COSAUHEHUI ME/IH.

IIpakTuyeckune padoTsl

4 PemnieHue KCIepUMEHTAIBHBIX 3a/1a4.

Iepuonuveckuii 3akoH u Ilepuoanuyeckasi cucrema xuMudeckux 3jiemMenToB .M. MenaeneeBa u
CTPOEHHE aTOMA

EcrecTBeHHbIE ceMelicTBa XMMHYECKUX DJIEMEHTOB: IIEJIOYHBIE U MHICJIOYHO3EMEIbHbBIE METAILIbI,
raJloreHbl, WHEpTHhIE (OyaropojHbie) razpl. AMdOTepHOCTb. AMGMOTEpHbIE OKCUABI M TUAPOKCHUIBL.
KomMruiekcHsie cou.

Otkpeitue JI. Y. Menaeneeoim Ilepuoaunueckoro 3akoHa u co3gaHue uM llepuoanueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

AToMmbl Kak (hopma CYIIECTBOBAHUS XHMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aToMOB. JloKa3zaTeiabCTBa CIOKHOCTH cTpoeHuss aToMoB. OmbiTel Pesepdopma. Ilnanerapnas mopens
CTPOEHHS aToMa.

CocraB aTOMHBIX siiep: NMPOTOHBI, HEUTpoHbI. OTHOCHUTENIbHAs aTOMHas Macca. B3auMocBs3b
MOHATUHN «TIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHUX 3J1eMEHTOB NoNe
1-20. [TonsiTHe 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

M3oronsl.  ®usnueckuid  cmpicn  cumBoiukd  [lepuogmueckoir  cuctembl.  CoBpeMeHHas
dopmynupoBka [leprognueckoro 3akoHa. V3MeHEHHsI CBOMCTB AJIIEMEHTOB B MEPUOJAAX U TpyIIax, Kak
(GYHKIMS CTPOCHUS IEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTeprucTuKa 3JIeMEeHTa-MeTaljla U 3JieMeHTa-HeMeTalla 10 UX MoJiokeHuto B [lepuonnyeckoit
cucteMme xuMmudeckux aneMeHToB J[. 1. Menaeneena.

Jdemoncrpauuu.
e Pasnuunbie GopMbI TAOIUIT TEPHOTUUECKON CHCTEMBI.
e  MogenupoBanue nocrpoenus Ilepuoanueckoii cucremsl 1. 1. Menneneena.
e Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
e Mopenu aTOMOB 3J1eMEHTOB 1—3-T0 MepHoI0B
JlaGopaTopHbie ONBITHI.

17. Tlomyuenue aMmOTEpHOTO THAPOKCH/IA U UCCIIETIOBAHNE €TI0 CBOWCTB.

XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
WNonnast xumuueckast cBsizb. MoHbI, 00pa3oBaHHbIE aTOMaMH METaNIOB M HeMeTaioB. CXembl
o0pa3oBaHUsi MOHHOM CBS3M i OWMHApHBIX coeAUHEHUN. VIOHHBIE KpUCTAIIIMYECKHE PEHmETKH U

(dbuzHYeCKre CBOMCTBA BEUIECTB C TUM THUIIOM pemETok. [ToHsaTHE 0 POPMYITHHOM eTMHUIIE BEIIESCTRA.



KoBanentHass xumuyeckass CBs3b. OJEKTPOHHBIE U CTPYKTypHble ¢opmynsl. [loHsTHe o
BasieHTHOCTH. KoBaneHnTHas HenossipHas cBsi3b. CxeMbl 00pa30BaHUS KOBAJEHTHOW CBS3M Uil OMHAPHBIX
coeMHEeHN. MOJEeKyIspHbIE U aTOMHbBIE KPUCTAIUINYECKUE PEIIETKU, U CBOMCTBA BELIECTB C 3TUM THUIIOM
pPELIETOK.

DIeKTpOOTPULIATENbHOCTh. P 3nmekTpoorpunarenbHocT. KoBaneHTHas mojsipHas XUMHUYECKas
cBs3b. Jlumonb. CxeMbl 00pa3oBaHUs KOBAJIEHTHON MOJSIPHOM CBsI3UW s OWMHApHBIX COEIMHEHUH.
MonexyJspHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Meramnueckass XUMHMUYECKas CBSI3b M MeETaJUIMYecKas KpucTainyeckas pemérka. CBolcTBa
BEILECTB C ITUM TUIIOM pelIETOK. EnuHasg npupoja XMMUYECKUX CBS3EH.

Crenenn okuciienus. CpaBHEHHE CTETICHM OKUCIICHUSI U BaJIGHTHOCTHU. [IpaBmiia pacuéra crenenei
OKHCIICHHS 110 (hOpMyIaM XUMHUYECKUX COCAMHEHU.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. OrnpeaesieHue CTeNeHel OKUCIEHUs JIs JIEMEHTOB,
00pa3yroIux BellecTBa pa3HbIX KIaccoB. Peakiny HOHHOTO 0OMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHUCIEHHE M BoccTaHOBieHHE. COCTaBICHHE YPaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOAOM JIEKTPOHHOIO OajlaHca.

JlemoHcTpanum.
e BuneodpparmenTsl u ciaiiapl «loHHAs XUMHUYECKask CBA3bY.
e  Koseknus BEneCTB ¢ HOHHOM XUMUYECKOW CBS3BIO.
e Moeny HOHHBIX KPUCTAIUINYECKHUX PEIMIETOK.
e BuneodbparmenTs u cnaiiasl «KoBaleHTHAs XUMUUYECKas CBS3bY.
e Komieknus BemecTB MOJIEKYISIPHOTO U @aTOMHOTO CTPOEHHUS.
e  Moenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTAUIMUYECKUX PEIIETOK.
e BuneodparmeHTsl U cnaiipl «MeTauinyeckas XMMHUECKask CBSA3b.
e Komreknus «MeTajisl U CIIIaBbI».
e BsaumonelicTBre IIUHKA C CEPOM, CONSHOM KUCIOTOH, XaIopuaoM meau (11).
e ['opeHue maruus.
e BsanmoneicTBue XJIOPHOU U CEPOBOJAOPOAHOMN BOBI.
JlaGopaTopHbie ONBITHI.
18.M3roToBiieHre MOJISIH, WILTIOCTPUPYIOIIEH CBOMCTBA METAUTHICCKON CBSI3U

9 kaace

IHoBTOpeHne u 060011IeHIE CBEIEHUITIO KypCy 8 Ki1acca

bunapubie coequHenuss. OKcHIbI coneoOpasyrolme W Hecoseoopasyronme. [ MapoKcupl: OCHOBaHWS,
amorepHble, KucaoTel. CpetHIe, KUCIbIe, OCHOBHBIE COJIH.

OO6o0meHne CBEICHU O XUMHUYECKHMX peaknusax. Kmaccudukanus XUMHUYECKUX PEaAKIUi 110

pa3IMYHBIM OCHOBAHMSIM: COCTAaBY M YHUCIy PEarupyrolmx M 00pa3yrOLMXCs BEIIECTB, TEIIOBOMY 3(QeKTy,



HarpaBJICHNIO, U3MEHEHUIO CTETIEHEH OKMCIICHUS JIEMEHTOB, 0Opa3yIoIMX pearupyolye BelecTsa, (ase,
HCIIOJIb30BaHUIO KaTaIu3aTopa.

[IonsiTHE O CKOPOCTH XMMHUYECKON peakuuu. @DaxTopsl, BIUAIOIINAE HA CKOPOCTH  XMMHYECKHMX
peaKlMi:  IPUpPOAAa  pearupyrolliuX  BEIIECTB,  HMX KOHLEHTPALWs, TEMIIEpaTypa, IUIOLIA/b
CONPMKOCHOBEHHUs, ~ Hannuue Karanusatopa. Karamus.

JdemMoHcTpanuu

*  O3HakOMJIEHHE C KOJUIEKIUSAMH METALIOB M HEMETAILIOB.

*  O3HaKOMJIEHHE C KOJUIEKLMSAMU OKCHIIOB, KMCIIOT U COJIEH.

. 3aBUCUMOCTb CKOPOCTM XMUMHYECKOM pPEaKIMyd OT IPUPOIbl  PEarHpyrOIMXBEILIECTB..
3aBUCUMOCTb ~ CKOPOCTM  XMMMYECKOM  peakuud  OT  KOHLEHTPAUMUPEarupyrOLINX BELIECTB. .
3aBUCUMOCTD CKOPOCTM  XMMHYECKOM  peakuMu  OT  IUIOUIAJMCONPUKOCHOBEHHS PEArMpyOIIUX
BEILIECTB (WKUITALLMI CIIOi»). . 3aBUCUMOCTh ~ CKOPOCTH  XMMMYECKOW peakuuu OT TeMIlepaTyphbl

pearupyroImx BeIecTB.

JlaGopaTopHble ONbITHI

1 BzaumoseiicTBrue aMMHaKa 1 XJIOPOBOIOPO/IA.

2. Peaxiwist HeHTpam3aImm.

3. Habmonenue TernoBoro ahdexTa peakimy HelTpaii3aliym.

4. BszaumoseicTBre cepHOM KUCIOThI ¢ okcuoM Meu (11).

5. Paznoxenue nepokcuia BoA0pO/Ia ¢ IOMOIIIBIO KaTanasbl KapToderst

6. 3aBMCHMMOCTH CKOPOCTH XMMHYECKON pPeaKiy OT TMPUPOBI PEArupyrolMX BEIIECTB Ha TMpUMEpE
B3aMMOJICHCTBUSI PacTBOPOB THOCYNb(ara HaTpusi M XJopuaa Oapusi, THOCYIb(hara HATpusi U COJSHOM
KHUCIIOTBL.

7. 3aBUCHMMOCTb CKOPOCTH XHMMHWYECKOW PpEaKIMU OT MPUpOIbl METAUIOB MPU HMX B3aUMOJCHCTBUM C
COJISTHOM KHCJIOTOM.

8 3aBHMCHMMOCTH CKOPOCTH XMMUYECKOM PEAKIMH OT MPHPOIbI KUCIOT MPU B3aUMOACHCTBHH UX C
KEIE30M.

9. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH PEAKIMH OT TeMIIePaTyphbL.

10, 3aBHCHMOCTH CKOPOCTH XMMITIECKOW PEAKITHN OT KOHIICHTPAITUH.

11 3aBHCHMMOCTB CKOpPOCTU XUMHUYECKOM peakiunu OT TIUIoaau COIIPHUKOCHOBCHMA pPCarupyrommx

BCIICCTB.

12 3aBHUCHMMOCTBH CKOPOCTH XUMHYECKOM PEaKIMH OT KaTaIn3aTopa.

XuMHYecKre peakmMyu B PacTBopax ieKTpoaurToB [lonsrue 00 ANEKTPOJIUTUYECKOU
JAUCCOoLalu. 3JICKTpOJII/ITBI HWHCOJICKTPOJIUTHIL. Mexanuzm Jucconualu QJICKTPOJINTOB C
pa3sMYHBIMXapakTepoOM  CBA3H. CteneHp ANIEKTPOIUTHYECKON aucconmanuy.  CuibHble Ucialble

AIIEKTPOJIUTHI.



OCHOBHBIC TIONIOXKEHUSI TEOPUM  SJEKTPOJIUTHYECKON  auccormanmu.Kinaccudukanys HOHOB U MX
cBoiicTBa. KHCIIOTBI, OCHOBaHMS M COJIM KaK3JIEKTPOIUThL. VX Kimaccudukarys u quccormarmsi.
OO1me XMMUYeCcKUe CBOMCTBA KMCIIOT: U3MEHEHHUE OKPACKHU MH/IUKATOPOB,

B3aMMOJCHCTBHUE C METAIUIAMH, OKCUAAMH U TUIPOKCUIAMU METAIUIOB U COJIIMH.
MonekynsipHble ¥ HOHHBIE (IIOJHBIE M COKpAIIEHHBIE) YPABHEHUS pPEaKIUM.

XUMHUYECKUN CMBICI COKpPAIEHHBIX YPaBHEHHUW. YCIOBUS IIPOTEKAaHUs pEaKUMi MExXAy
JIEKTPOJIUTAMHU A0 KOHILA. PsiJl aKTUBHOCTH METaIJIOB.

OOwre XuMHYECKUe CBOWCTBA IIEIO0YEH: B3aUMOACHCTBUE C KUCIOTAMU, OKCHJIAMH HEMETAIJIOB,
comsimu. OOmIMEe XUMHUYECKHE CBOWMCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aMMOJICHCTBHE C KHCIOTaMHU,
pa3IoXKEeHUE IPU HarpEBaHUH.

OO011re XuMHUYECKUE CBOMCTBA CPEIHUX COJIEH: B3aUMOJICHCTBHE C KMCIOTaMH, IEI04YaMH, COJISIMU
U MeTajulaMu. B3auMoeicTBre KUCIIBIX COJIEH CO IEI0YaMHU.

[M'uaponus, kak 0OMEHHOE B3aUMOJICHCTBUE CcOeil ¢ BOAOW. ['MaAponn3 conu CHIIbHOTO OCHOBAHUS U
ciaboit kucnotel. ['maponms comu cnaboro ocHOBaHMS U CHITbHOM KucioThl. kana pH.

CpoiicTBa KHCIOT, OCHOBAaHMM, OKCHUIOB M COJIEH B CBETE TEOPUU DIIEKTPOJIUTUUECKON
JUCCOLMALMM M OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX Peakiyil. JleMoHcTpanuu.

* VcnelTaHue BemecTB U X paCTBOPOB HAJIEKTPOIIPOBOAHOCTD.

*  3aBUCHMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALIHH.

* JIBWKEHME OKpAIlIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

* OmnpezneneHue XxapakTepa Cpesibl B pacTBOPAx COJEH.

+ JlaGopaTtopHble ONBITHI.

13. Iuccoumarus cnalbIxX 3JEKTPOJUTOB Ha IPUMEPE YKCYCHON KUCIIOTHI.
14. VI3MeHeHMEe OKpacKU MHIUKATOPOB B KUCIOTHOM cpene.

15.Peakiust HeMTpanu3aluy pacTBOpa MIETOYH Pa3TUYHBIMUA KHCIIOTaMHU.

16. Tlomyuyenue ruapoxcunamenu(ll) u ero B3aumoeiicTBrE C pa3IMUHBIMU KHUCIOTAMHU.
17. BzaumojeiicTBre CHIbHBIX KUCIOT ¢ okcuaoMm meau(ll).

18-20. B3zaumoeicTBrUe KUCIOT ¢ METALIAMM.

21. KadecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlomydeHue CTyIHS KPEMHUEBOW KUCIIOTHI.

23. KavectBeHHas peakiusi Ha XJIOPUI-WIH CYIb(haT-UHOHBI



24. VI3MeHeHHe OKpaCKH MHIUKATOPOB B MIEIOYHOU Cpeie.

25. BzaumoJeiicTBUE MENI0UeH C YIIIEKHCIBIM Ta30M.

26. KauecTBeHHas peaklusi HA KATHOH aMMOHHUSL.

27. Tlonyuenue ruapokcuaamenu(ll)u ero paznoxenue.

28. BzaumopeiicTBue KapOOHATOB C KUCIIOTAMHU.

29. Tlonyuenue ruapokcunaxenesa(lll).

30. BzaumogeiictBue  kenesa ¢ pactBopoM  cyibdara  memu(ll)
IIpakTnyeckne padoThl

1. CBoiicTBa KHCIIOT, OCHOBAaHUH, OKCHUIOB U COJIEH B CBET€ TEOPUHU DIIEKTPOJIUTHYECKOM
JTUCCOLMAIIMK U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA

HeMeTasuibl M UX coeIMHEHUS

CtpoeHrne aTOMOB HEMETAUIOB W UX monoxeHue B llepuonmyeckoit cucreme. Psn
3eKTpooTpuliaTensHocTU. Kprucrannuueckue peméTku HEMETaJIOB — MPOCTHIX BEIIECTB. AJIOTPONHUS U
e€¢ mnpuunHbl. DuznUeckue CcBOWMCTBAa HeMmeTaioB. OOIHME XMMHUYECKHE CBOMCTBA HEMETAJLIOB:
OKHCITUTEIbHBIE U BOCCTAHOBUTEIBHEIE.

l"anmorensl, cTpoeHrHe WX aTOMOB U MOJeKyd. Du3myeckre M XUMHUYECKHE CBOICTBAa TaJOTEHOB.
3aKOHOMEPHOCTU M3MEHEHUsl CBOMCTB rajOr€HOB B 3aBUCHUMOCTH OT UX mojioxkeHus B [lepmoanueckoit
cucreMe. HaxoxieHre raloreHoB B IPUPOAE U UX MOJIy4eHHE. 3HAYCHUE U TPUMEHEHUE TAIOT€HOB.

["ajioreHoBOIOPOIBI U COOTBETCTBYIONIME UM KHUCIIOTHI: TUIABUKOBAsA, COJIsTHAs, OpOMOBOIOPOIHAS,
nonoBoAopoaHad. ['amorenuapl. KauecTBeHHbIE peaKIIMM HA rajJoreHuI-uoHbl. [IpuMeHenue coeqnHeHni
TaJIOTEHOB U X OMOJIOTHYECKas POIb.

Obmass xapaktepuctuka »dieMeHTOB VIA-rpynmel. Cepa B mpupoge U e€ MOTy4eHHe.

AmoTponHble MOU(UKALIMY Cepbl M UX CBOMCTBAa. XMMHUECKHE CBOMCTBA CEPhI U €€ IPUMEHEHHE.

CepoBoiopoI: CTpOEHHE MOJIEKYJIbL, (M3MUECKHE U XMUMHYECKHE CBOMCTBA, MOJYYEHHWE M 3HAUCHUE.
CepoBonoponas kucnota. Cynb(uapl 1 X 3HaueHue. JIroMuHo(OpHI.

Oxkcun cepsi(1V), cepaucras kucnora, cynsguThl. KadecTBeHHas peakuust Ha Cyab(UT-HOH.

Oxcun cepoi(VI), cepnas kucnota, cynbdarbl. Kpucrammormaparel. KadecTBeHHass peakius Ha
cynbdaT-uoH.

CepHast KMCHOTa - CWIBHBIM 37eKTpoiuT. CBoiicTBa pa30aBIeHHONW CEpHOM KHCIOTHI, KaK THIMYHON
KUCIIOTBL: B3aMMOJICHCTBHE C METaUIaMM, OCHOBHBIMM M aM(OTEpHBIMH OKCHIAMH, OCHOBaHUSMH H
amM(OTEepHBIMU THAPOKCHIAMH, colsiMH. KadecTBeHHAst peaknus Ha Cyab(haT-HoH.

OOmas xapakTepucTuka 31eMeHTOB VA-TpynIbl. A30T, CTpPOSHHE aToMa M MOJIEKYbl. Dusndeckune u
XMMUYECKUE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOIOTHYECcKast POJib.

AMMHAaK, CTPOSHHE MOJIEKY/IbI U (PU3MUECKHE CBOWCTBA. AMMUA4HAas BOJQ, HAIIATBIPHBIA CIHPT, THUAPAT



amMMuaka. JIOHOpHO-aKIeNITOPHBIM MEXaHW3M OOpa30BaHUS KaTMOHA aMMOHMS. BocCTaHOBHTENILHBIC CBOWMCTBA
ammuaxa. Coni aMMOHUSI M MX TipuMeHeHne. KadecTBeHHast peakiyst Ha KAaTHOH aMMOHHS.

Okcunipl a30Ta: HECONMEOOPA3YIONHE M KUCIOTHBIE. A30THUCTAs! KMCIOTa U HUTPUTBL. A30THasi KUCIIOTa, €&
NoJTydeHue U cBoiictBa. Hutparsbl.

®docdop, crpoerne aroma u awiotporus. Dochumsr. Dochun. Oxenp docdopa(V) u oprodochopHas
kucinota. ®octarsr. DocdopHbie ynoOperus. THCEKTUITIIEL.

OOrmas xapakTeprucTrka 31eMeHToB |V A-rpymiisl: 0COOEHHOCTH CTPOCHHSI AaTOMOB, ITPOCTHIX BEIECTB H
COCZIMHEHHIA B 3aBHCUMOCTH OT TIOJIOKEHUSI 31eMeHTOB B [lepromuueckoit crcteme. YTiiepoa. AJUIOTPOITHBIC
Momudukarmu: anmas, rpadut. AMOp(QHBIA yriepoa U ero copra: caka, akKTHBUPOBAaHHBIN Yrolb. AJCOpOIHSI.

Xumudeckue cBoicTBayriiepoaa. Kokcoxummdeckoe Mmpor3BOICTBO U €ro MpoayKius. KapOusr.

Okcun yrimepoma(ll): crpoeHne Mosekyinbl, moiydeHue u ero cBoicrBa. Oxcupa yriepoaa(lV):
CTpOEHHE MOJIEKYJIbL, TOJIyY€HHE U €r0 CBOWMCTBA. YToJbHast KuciaoTa. Coly yroiabHOM KUCIOTHI: KapOOHATHI U
ruapokapOoHarsl. TexHUuecKas u MUIleBas coja.

Heoprannueckne w opraHM4ecKre BEUIECTBA. YIJIEBOIOPOABL. XHUMHYECKOE CTPOCHUE OPraHUYECKHX
BEILIECTB, KaK MOPS/IOK COEAMHEHNSI aTOMOB B MOJIEKYJIE TIO BaJICHTHOCTH.

MeraH, 3TaH, KaK IpeelbHbIe YIIeBOAOPOIbl. DTUIICH U alleTHIICH, KaK Helpe/leNbHbIe (HEHACHIIIICHHbIE)
yrieBozopozisl. I'openue yrnesonoponos. KauecTBeHHbIE peakiuy Ha HENIPEIEIbHbIE COCTUHEHUS.

OTWIIOBBIN CIIUPT, €T0 MOJIY4YEeHUE, IPUMEHEHNE U Qu3Honorndeckoe enctaue. TpéxaroMHblld ciupT
rnepuH. KauecTBeHHast peakiyus Ha MHOTOAaTOMHBIE CIIMUPTHL. YKCYCHasl - TPEe/ICTAaBUTENDb Kilacca KapOOHOBBIX
KHUCJIOT.

Kpemuuii, crpoenue ero atoma u cpoiictBa. Kpemuuii B mpupone. Cwmmmmael u cunad. Okcup
kpemuusA(1V). Kpemuuesas kucnora u e€ conu.

[IpousBonacTBO cTekna W I1eMeHTa. [IpoayKuus CHIMKaTHOM TPOMBIIIIEHHOCTU: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasHc. OnTuueckoe BOJIOKHO.

Hemeramel B npupose. @pakimoHHast EPEroHKa KUIKOro Bo3AyXa Kak Croco0 MoTydeHus KUCIopoa,
a3ota, aprosa. [lomyuenue pocdopa, KpeMHus, XJ10pa, H0Aa. DIEKTPOIU3 PACTBOPOB.

[lomydenne cepHOW KHCIOTBHI: CBIPBE, XUMM3M, TEXHOJIOTHMYECKAs CXE€Ma, METOJ| KHILALIEro CIIof,
MPUHIIMIBL  TETUI000MEHa, TPOTHBOTOKA W IWPKYisimwn. Oneym. [Ipon3BOACTBO amMmuaka: ChIPbE, XUMH3M,
TEXHOJIOTUYECKAs CXEMa.

JemoHcTpanuu

*  Komrexupsg HeMeTaloB.

* Monmenn KpUCTAUIMYECKUX PEIIETOK HEMETAUIOB: AaTOMHBIE U MOJEKYJISPHBIE.

*  O30HaTOp U NPUHLIMIIBI €10 PAOOTHL.

* TopeHue HEMETaIIOB - IPOCTHIX BEILIECTB: cephl, (pochopa, ApeBECHOTO yriIs.



*  OOpa3Libl raJIONeHOB - MPOCTHIX BEILIECTB.

*  BzaumoelicTBHE TaJIOT€HOB C METa/UIaMH.

* BeITecHenue xjiopa OpoMOM WM HOJIa U3 PaCTBOPOB MX COJIEH
*  KomuieKiys pupoIHbIX COSAMHEHUH XJI0pa.

*  BzauMojelcTBIe cepbl C METAIAMH.

» T'openue cepel B kucimopoze

+  Komekmus cynmbGUIHBIX Py,

+ KauectBeHHas peakiys Ha Cyab(uI-UOH

*  OOecrBeurBaHHE OKPAILIEHHBIX TKAHEH 1 IIBETOB CEPHUCTHIM Ia30M.

*  BzanmMozeiicTBre KOHIEHTPUPOBAHHON CEPHON KUCIIOTBI C MEBIO.

* OOyriuBaHHE OPraHUYECKUX BELIECTB KOHLEHTPUPOBAHHOW CEPHON KUCIOTOM.
» Jlnarpamma «CocTaB BO3TyXa».

*  Bupneodparments u cnaiinen «IItnasu 6azapbi.

 Ilomyuenue, cobupaHue 1 paclio3HaBaHUE AMMHUAKA.

»  Paznoxxenue OMxpoMara aMMOHHUSI.

*  BzaumopeiicTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

. I'openue u€pHoro rnopoxa.

* PaznoxxeHue HUTpaTa Kajavs U TOPEHHUE JPEBECHOTO YIOJIbKA B HEM

*  OOpa3tibl MPUPOIHBIX coerHeH i dochopa.

» Topenue docdopanaBo3ryxe 1 B KUCIOPOIE.

* [Tlomydenue 6emoro ochopa v UCTIBITAHKE €TO CBOMCTB

»  Komnekimst «O0pasiibl MPUPOIHBIX COSAUHEHUI YTIIepOoIay

* Iloptper H. JI. 3emmnckoro. IlornomeHne axkTUBUPOBAaHHBIM YIVIEM PACTBOPEHHBIX BEILLECTB

HJIK T'a30B.

*  YCTpoicTBO MpOTHBOrasa.

*  Moenu MOJIEKYIT METaHa, 3TaHa, STHJICHA U alleTHICHA.

* BsaumopeiicTBue 3THiIeHa ¢ OPOMHOIA BOJIOHM U PacTBOPOM IEpMaHraHaTa Kajus.

*  OOmme XMMHYECKHE CBOWCTBA KUCIIOT HA IPHMEPE YKCYCHOW KUCIIOTBL
» KavectBeHHast peakiysi HA MHOTOaTOMHBIE CIIUPTHL.

»  Komnekiwst «OOpasiibl IPUPOAHBIX COSTMHEHUN KPEMHUSD.

. Konnekuus crekiia, KepaMUKy, IEMEHTA U U3JIeTIUI U3 HUX.

+  Komnekiys npoyKuny CUIMKaTHON IPOMBIIUIEHHOCTH.



*  Bupeo ¢parmenTs! u craiip! « Ipor3BOACTBO CTEKIIA U IIEMEHTa.

»  Komekiws «I IpupoHbie cCOeqMHEHNST HEMETATIIOBY.

*  BupeogparmenTs! 1 criaiiapl «DpakIMOHHAS IEPErOHKA XKUIIKOTO BO3TyXa»

*  BuneodparmeHTsI 51 craiapl «[lomy4enue BOJIOPO/IA, KHCIIOpOoJIa A TaJIOTE€HOB

QJICKTPOJIUTHYCCKHUM CIIoco0oM».

*  Mopnenu annaparoB 15 IPOU3BOICTBA CEPHON KHUCIIOTBL.

. Mopzenb KAISIIEro CIosl.

*  Mopenb KOJIOHHBI CHHTE3a aMMUAKa.

*  Bugeodparments! 1 cnaiizpl «I IporM3BoACTBO CEPHON KUCIOTHI».
*  Buneo ¢parmentsi u craiisl «I [pon3BoicTBO aMMuaKa.

*  Komnexums «CpIpb€ U1 TOTy4eHUsI CEPHOM KUCIIOTHD.

JlaGopaTopHble ONBITHI

S

Pacrio3HaBaHue rajoreHu 1-uoHOB.

KauecTBeHHble peakiu Ha CYIIb(aT-HOHBI.

KauecTBeHHas peakiyst Ha KATHOH aMMOHHSL.

XMMHYECKUE CBOMCTBA a30THON KUCIIOTBI, KaK 3JIEKTPOJINTA.
KauectBeHHble peakiu Ha (ocar-1oH.

[lomyueHne 1 CBOMCTBAYT OJIbBHOMKHCIIOTHI.

KavectBeHHas peakiyst Ha KapOOHAT-HOH.

HpOHYCKaHI/Ie YITICKHUCIIOTO T'a3a Y€pe3 paCTBOp CUJIMKATa HATPUS.

IIpakTnyeckune padoTel

2. V3y4eHne CBOWCTB COJISTHOM KUCIIOTHL.

3. M3ydeHune CBOWCTB CEpHON KUCIIOTHL

4. TlomyyeHne aMMHaKa ¥ M3y4eHHe ero CBOWCTB.

5. TomydeHure yIiIeKucoro ra3a u u3yueHue ero CBOMCTB.

Meranabl U ux coeauHenusi [lonoxenne MerawioB B llepromndeckold CHCTEME XMMHYECKHUX
anemenToB JI. M. MenzeneeBa, CTpOEHUE MX arOMOB M KPHUCTAUIOB. MeTamMuecKkasl CBS3b U METATMYECKast
KpUCTAJUTMYEeCKasi pemi€Tka. dusnueckue CBOWCTBA METAJUIOB: 3JIEKTPO- U TEIIONPOBOAHOCTb, OTpaKarollas
CMOCOOHOCTB, TUIACTUYHOCTD. CIIIaBbI YEPHBIE U [IBETHHIE.

MeTtauibl Kak BOCCTAaHOBUTENM. DJEKTPOXUMHUYECKHIA PsJl HanpsHKeHWA. B3anMoneicTBue METauioB ¢
HEeMETaJlITaMH, OKCH/IaMH, KUCIIOTaMH, COTISIMU. AJTIOMUHOTEPMHUSL.

CTpOGHI/IC AaTOMOB U IPOCTHIX BCIICCTB MICJIOYHBIX MCTAJLJIOB. 3aBUCHUMOCTD (bI/I3I/I‘-IeCKI/IX U XUMHWYCCKUX

CBONCTB MICJIOYHBIX MCTAJUIOB OT 3apsA0B SACP UX aTOMOB. OKCI/II[BI U TUAPOKCUIBI IICJIOYHBIX MCTAJIIIOB, UX



MOJTy4Y€HUE, CBOMCTBA, MPUMEHEHHE. BaxkHENIIIME COMM MIETIOYHBIX METAUIOB, UX 3HAYEHHWE B KUBOM U HEXKWBOU
MPUPOJIE U B )KU3HU YEJIOBEKA.

CtpoeHue aTOMOB M MPOCTHIX BEIIECTB MIEIIOYHO3EMENBHBIX METAIIOB. 3aBHCHMOCTh (DH3UUCCKHUX H
XUMHUYECKUX CBOMCTB ILIEJIOYHO3EMENIbHBIX METAUIOB OT 3apsiioB siiep UX aroMoB. OKCUABI U THIPOKCHIBI
HIEJI0YHO3EMENBbHBIX META/UIOB, MX TOMyYeHHEe, CBOIMCTBA U MpUMEeHeHne. Baxuelime comyu menouH03eMeTbHbIX
METAJUIOB, X 3HAYCHUE B IPUPOJIC U )KU3HU YesoBeka. KapOoHAThI 1 THAPOKApOOHATHI KAIBITHSI.

XKe€crkocTts BOABI: BpeMeHHass u mocrosHHas. (CrocoObl yCTpaHEHWs] BpPEMEHHOM KECTKOCTH.
CrocoObIyCTpaHeHUATIOCTOSTHHOMWKECTKOCTU. MonuThl. CoelMHEHNsT  aIIOMUHHS B TIPUPOJC. XUMHUECKHE
cBoiictBa  amomuHusA. OCOOEGHHOCTH OKCHIAa M THUAPOKCHIA ATIOMUHMSA KaK aM(OTEpHBIX COEAMHEHHA.
Baxuelimme conmu amoMuuus (xiopuia, cynbdar).OcoOeHHOCTH CTpOoeHHs aTroma xenesza. JKeme3o B
npupoje. Baxxueiimue pyabl xene3a. Oxcuasl u rugpokcust sxeneza(ll) u xenesa(lll). Conu xeneza(ll) u
xenesza(lll). OOHapyxeHue HOHOB KATHOHOB Kelie3a B pacTBOpe. 3HAUCHUE COSAMHEHUI Kele3a.

Koppo3us xumuueckas U JJIEKTPOXUMHUYECKas. 3alluTa METaUIOB OT KOppo3uu. MeTamibl B
npupojie: B CBOOOHOM BHUJE U B BHJIE coeuHEHUH. [loHSITHE 0 METAILTypTHH. Uépnas u  uBeTHas
METaJLTypTHUsl. [Mupometanmmyprusi, TUIAPOMETALIYPIHs, JJICKTPOMETAILTYprus. JloMeHHBIN mporiecc.
[TepepaboTka uyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

JdemoncTpanuu

* BsauMojelcTBrE HATPHUS, JINTUS U KaIbIUS C BOJOK.
* [T'opeHue HaTpusi, MarHus 1 >Keje3a B KUCIOPOIE.

* DBcnpimka TepMUTHONM CMECH.

* BzamMogaelicTBue cMecu IMMOPOIIKOB CEPbI U KEJIC3a, HUHKA U CCPBI.

° BzaumopeiicTBHE aTIOMUHUS C KHUCJIO0TaMH, IICJI09YaMi U BOJOM.

*  BsaumopeiicTBHe xene3a U MEIH C XJIOPOM.

* BzauMmopeiicTBHe MeOUM C KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTOM W Aa30THOM KHCIOTOM
(pa30aBIeHHON U KOHIIEHTPUPOBAHHOM).

* Okpacka IIaMeHH COEAMHEHHUSIMU I1IEJIOUHBIX METAJIOB.

° OKpaCKa MJIaMeHU COeOUHEHUSAMH IEN0OYHO3EMEIbHBIX METAJLIIOB .

e TamreHue U3BECTU BOJIOM.

* Ilomyuyenue )xECTKON BOJIBI B3aUMOJECUCTBUEM YIJIEKMCIIOTO C U3BECTKOBOM BOJOM.
* YcTpaHeHHEe BPeMEHHOM KECTKOCTH KUIISTYCHUEM U T00aBKOU COJBI.

. YcrpaneHre moCTOSTHHOM KECTKOCTH TOOABKOM COJIBI.

» HonuTsl M IpuHIMN UX AEHCTBUS (BUACODPATMEHT).

* Komrekuust npupoaHbIX COEIUHEHUHN aIFOMUHHUS.



*  BugaeodparmenTsl u cnaibl «OKCHI ATFOMUHUS U €70 MOAU(PUKAITII.

» [lomyuenue aMmpOTEpHOro THAPOKCHUIA ATFOMUHUS U UCCIICIOBAaHUE €TO0 CBONCTB.

e Kommexusa « X UMHYECKHE HCTOUYHUKH TOKAY.

* Pe3ynpTarbl JIUTEIBHOIO JKCIEPUMEHTA MO M3YYEHUIO KOPPO3UM CTaJbHBIX W3JCIUNA B
3aBUCHUMOCTH OT YCJIOBHI IIPOIIECCOB.

* Boccranosnenue menu u3 okcuaamenu(ll) Bogopoaom.
. Buneodparmentst u cnaiiapl « [pou3BOICTBO UyTryHAU CTAITIH.

* Buneo dparmenTs u cnaiinel «3nenus u3 4yryHa u ctaimy.

* Buneo ¢parmentsr u cnaiinel «lIpousBoactso amoMuHus». JlabopaTtopHble
ONbITHI

39. BsaumogeiicTBre xene3a ¢ pactBopom cyibdara meau(ll).

40. TlomydeHue U3BECTKOBOM BOJIBI U OMBITHI C HEH.

41. Tlonyuenue ruapokcuaopxenesa(ll) u (1.

42 KauecTBEHHbIE pEaKIIU1 HA KaTUOHBI KeJe3a.

IIpakTuyeckune padoTsl

6. IlomydyeHwue »KECTKOM BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

7. PemieHue sKCepUMEHTANBHBIX 3a/1a4 10 TeMe «MeTauiby.

XuMHus M OKpyKamoLas cpeaa

Crpoenue 3emiu: sApo, MaHTHS, 3€MHas KoOpa, WX XUMHUYECKHH cocTaB. JIutocdepa u e€
xuMuuyeckuii coctaB. Munepansl. Pynael. Ocagounbie mopoasl. Ilone3Hsie mckonmaeMble. XHUMHUYECKUI
coctaB ruapochepsl. XUMUYECKUI cocTaB aTMOC(hEpHI.

HcTouHnKr XUMUYECKOTO 3arpsi3HEHHsS OKpykaromiei cpenpl. [obanbHbIE SKOJIOTUYECKUE
pOOJIEMBI YeJIOBEUECTBA:  MAPHUKOBBIM  3ddekT, KUCJIOTHBIE JIOKJW, O30HOBBIE JBIPHI.
MexnyHapoAHOE COTPYTHUYECTBO B 0OJIACTH OXpaHbl OKPYKAIOIIEH Cpeabl OT XUMHUYECKOTO 3arpsi3HEHUS.
«3enénas XuMus».

JdemMoHcTpanuu

* Buneodparments! u cnaiiasl «CtpoeHne 3eMiId U €€ XUMHUYECKHI COCTaB.

® KOJ'IJ'ICKL[I/ISI MUHCPAJIOB U T'OPHBIX 11O POA.

. Komnekuust «Pypl METAIIIOBY.
. Buneodparmentsl u cnaiiapl «l nobanbHbIE SKOJOTHYECKUE TPOOIEMbIUEIOBEYECTBAY.
JlaGopaTopHbie ONbITHI

43. MI3yueHue rpaHuTa.

O0o0mieHne 3HAHMH 1O XMMHM 32 Kypc OCHOBHOH mikoibl. IloaroroBka k OcHOBHOMY



roCyapCcTBeHHOMY JK3aMeHY CTpoeHHE aToMa B COOTBETCTBHM C IOJIOKEHUEM XHUMHUYECKOTO JJIEMEHTa B
[lepuoguueckoii cucteme. CTpoeHHME BELIECTBA: XMMHUYECKas CBS3b U KPUCTALIMYECKUE PELIETKHU.
3aBUCHMOCTb CBOWCTB OOpa30BAaHHBIX SJIEMEHTAMU TPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, OarOpOAHBIX
ra3oB) OT IOJIOXKEHHs 271eMeHTOB B Ilepuonnueckoil cucreme. TuUnonorus HEOPraHWMYECKUX BEILECTB, J1EIEHUE
UX Ha Kjaccel ¥ rpynnsl. [Ipencrasureny.

IIpu3Haku M yclIOBHsS NPOTEKAHMS XMMMYECKUX peakiui. TUMoJOorus XMMHYECKHMX PEaKkLuil 10
pa3IM4YHBIM OCHOBaHUSM. Peakiiy noHHoro ooMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHYECKAE CBOMCTBA TMPOCTHIX BEIIECTB. XapaKTepPHbIC XWMHUYECKHE CBOMCTBA COJICOOPa3yIONIHMX

OKCH/JIOB, THPOKCHIOB (OCHOBAHHH, KHCIIOT U aM(POTEPHBIX THPOKCHIOB), COJICH.






3. TemaTuueckoe IJIAHUPOBAHME B TOM YHUCJIEC, C YIETOM paﬁoqeifl nporpaMmMbl BOCIIMTAHUA ¢ YKAa3aHUHEM KOJUYIECTBA

4acoB, OTBOAMMBbIX HA OCBOEHHUSA KaxKA0H TeMbl 8 Ki1acc (68 yacoB, 2 yaca B He/eJI10)

Home C)
pa OcHoBHOe coJep:kaHue XapakTepucTHKa OCHOBHBIX BH/IOB JieAiTeJbHOCTH | P
Tema ypoxka
YPOKO YpPOKa o0yuaromuxcs (Ha ypoBHe y4eOHBIX JeiCTBHI)
B I/l
8 kuacce
HavanbHble NOHATHSA U 3aKOHBI XUMuM (20 4)
1 [Ipenmer Tena u BemectBa. CBoiicTBa BemiecTB. JTanoHHble | O0bAcHAMb, UYTO NPEAMETOM  M3ydeHus xumuu (uu.py; POLI,
xumun. Ponb | pusnueckue cBoiicTBa BemiecTB. Marepuansl U | SBISIOTCS BELIECTBA, UX CBOMCTBA M MX MPEBPAIICHHUS. 5chool.skysmart.ru
XUMUU B | MarepuanoBeaeHue. Ponb  xumMuM B KW3HM | Paziuuams Tena v BEIIECTBA, BEIIECTBA M MAaTEPHAIIBI.
KUZHH coBpeMeHHOro obOmiectBa. OTHomeHUe oO0miecTBa K | Ycemanasiusams ~— TPUIAHHO-CIICACTBCHHBIC  CBSI3H
YyeloBeKa XUMHUH: XeMOpuIus u xeMohoous. MEXy CBOMCTBAMH BEUIECTB U UX PUMEHEHUEM
JdemoncTpanuu. Komiekuus Marepuanos U Xapaxmepuzoeams TOJTOKUTEIBHYIO U OTPULIATEIBHYIO
W3JIeNTUN U3 HUX. POJIb XUMUU B )KU3HU COBPEMEHHOT'O OOIIECTBA.
Jladoparopubie onbIThl. 1. O3HaKomiIeHHE C Apeymenmuposams CBOE OTHOIICHUE K XeMODUIUN U
KOJUIEKIIUEeH Tab0opaTOPHO MOCYAbI xemohooum.
2 Meroasl Meronsl W3y4YEeHUs XUMUH. HabGmonenue. | Xapakmepusoéams  OCHOBHblE  MeTOAbl  W3ydeHus [uu.py; POLI,
M3y4YEeHUs OKCIEPUMEHT MopenupoBaHue. Mopenu | ecTeCTBEHHO-HAYYHBIX JUCHUILINH. 5chool.skysmart.ru
XUMUU MaTepHualbHbIE U 3HAKOBbIE MJIU CUMBOJIbHBIE. I1Ipugoodums puMepbIMaTePUAILHBIX U 3HAKOBBIX WJIH

JemoHcTpanun.Moseny, HCIOIb3yeMblE Ha YpPOKax

CHMBOJIBHBIX MOJIEJIEH, HCTIOJIb3YEMBIX Ha YPOKax
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¢busuku, Ouonormu u reorpadun. OOBEMHBIE U
IapoOCTCPKHCBBIC MOACIIU HCEKOTOPBIX XHWUMHUYCCKHUX

BeulecTB. Mozienn KpUCTANINYECKUX PEIIETOK

(bu3uKH, OMOJIOTHH U reoTpaduu.
Cobupamb 00bEMHBIC U IIAPOCTEPKHEBBIE MOCTH

HCKOTOPBIX XUMHNYCCKUX BCIICCTB

ArperatHblie l'azpl. XKunkoctu. TBEpapie BemiecTBa. BzauMubble | Paziuuams TpU arperaTHbIX COCTOSIHUS BEILIECTBA. (un.py; POII,
COCTOSIHUS NEepexXo/ibl  MEXJy  arperaTHbIMU  COCTOSHUSIMU | Ycmanasenueéams B3aUMOCBSI3M MEXAY HUMHU Ha OCHOBE 5chool.skysmart.ru
BELIECTB BEIIIECTBA: BO3TOHKA (CyOiMMaIus) u JecyOimMaliys, | B3aUMHBIX IIepEX0/10B.
KOHJCHCALlUd W MCHApeHHe, Kpuctaunusauus WU | Manrocmpuposams 3TH IEPEXOAbl IPUMEPaMH.
TJIaBJICHUE. Habnrwoams XUMHYECKUH DKCIIEPUMEHT U Oelamb
Jemouncrpanuu. CoOupanue npudopa A MOTyuyeHUs | BHIBOJBI HA OCHOBE HAOIOIEHUN
ra3a M IpOBEpPKa €ro Ha IepMETHYHOCTb. Bo3ronka
CyXOro JpJaa, Wojga WM HadTaiuHa. ATrperaTHble
COCTOSTHUS BOJIBI.
JlabopaTopusblie onbIThl. 2. [IpoBepka mpubopa ans
MOJIyYEHUs Ta30B Ha TEPMETUYHOCTh
[IpakTuyeckast | 3HAKOMCTBO € JIaOOpaTOPHBIM 000PYAOBAHUEM. Pabomams ¢ nabopatopHbiM obopyaoBaHueM U {uu.py; POIII,
pabora No 1 | [IpaBuia TexHuku 6e30MacHOCTH Ipu paboTe B HarpeBaTelbHBIMU MpPHUOOpaMM B  COOTBETCTBUU C 5chool.skysmart.ru
kaOuHeTe xumMun. Hekotopelie BUIbI paboT. IpaBUIaAMU TEXHUKHU 0€30MacHOCTH.
Buvinonaname IIpOCTENIINE MaHHUITYJISILUA c
mabopaTOpHBIM  O0OpYJOBaHUEM: C JIaDOPaTOPHBIM
IITaTUBOM, CO CITUPTOBKOI
duznyeckue Ousnueckue sBiIeHUA. YUucThle BemecTBa M cMecH. | Pasiuuams (usnyeckue W XuUMHUecKue siBieHus, (uu.py; POII,
SIBIICHUS B ['omorenHele u  rereporeHHble cMmecH. (CMecH | YUCThIE BEIIEeCTBA U CMECH. 5chool.skysmart.ru
XUMHUHU KaK razoobpasueie, kuakue W TBEpHble. CrmocoOwl | Knaccuguyuposams cMecH.
OCHOBa pas3jielieHus CMeceil: NeperoHka, Wid IUCTWLIALUS, | [Ipueooums IpUMeEphbl cMecel pa3IMyHOrO arperaTHoro

pasnencHus

OTCTanBaHue, (UIBTPOBAHUE, KPUCTALTU3ALMS WIH

COCTOSAHHA.
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cMeceit BhIMapuBaHue. Xpomarorpadus. Ilpumenenue »tux | Yemaumaeiusams  TPUIMHHO-CIEACTBEHHBIE  CBS3HU
cnocoboB B 1abOpaTOpHOM  MpakTHKe,  Ha | MeX1y (U3UYECKUMHU CBOWCTBAMH BELIECTB CMECH M
IPOM3BOJICTBE U B OBITY. croco0amu UX pasfeneHus. Pasiuuams uX, onucvléams
JleMoHCTpanum. Paznenenue IBYX | U Xapaxmepu3zo8ams MPAKTUUECKOE 3HAUCHHUE.
HECMEIIMBAIOIIUXCS  JKUIKOCTEM ¢ IOMOIIbIO
JeMUTeNbHON BOPOHKHU. JIMCTHIIIATOp M ero padorta.
YcranoBka s QuiueTpoBaHMs U e€  pabora.
VYcraHoBka i BblapuBaHus U e€  pabora.
Komneknuss OBITOBBIX MPUOOPOB 1jIsi (PHIIBTPOBAHUS
BO3/IyXa. Pasnenenne  kpacdmero — BellecTBa
¢romacTepa ¢ MOMOMIBbI0 OyMaXHOH Xpomatorpaduu.
Jlaboparopubie  onbITbl.  3.0O3HaKOMJIEHHE  C
MUHEpaIamH, o0pa3ymumMu TpaHUT. 4.
[TpuroroBieHNE reTEPOreHHON CMECH MOPOLIKOB CEPHI
U JKeJie3a U UX pa3/iesieHHe.
IIpakTnueckast | AHanIHU3 MOYBBI Pabomams ¢ nabopatopHelM obopynoBaHueM U (uu.py; POIII,
pabota Ne 2 HarpeBaTelbHBIMU MPHOOpaMM B  COOTBETCTBUU C 5chool.skysmart.ru
(ananor MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
paboThI Buinonnams  mpocreiiine npuéMsl  oOpallieHuss ¢
«Ouncrka n1a0opaTOpHBIM 000pPYIOBAHNUEM: BOPOHKOU, (PUIBTPOM,
[IOBapEHHOMN CIIUPTOBKOM.
COJIN») Habniwoams 3a cBOWCTBAMH BEIIECTB W SBJICHHSIMH,

MPOUCXOAAIINMHU C BEMICCTBAMMU.
Onucvliéames XUMHYECKHUI OKCIICPUMCHT C IIOMOIIBIO

PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHUH.
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Jlenamb  BBIBOABI 1O pe3yJabTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA
7 AToMHO- XVUMUYECKUE DJIEMEHTBL. ATOMBI H  MOJEKYNBL. | OObsACHAMb, 9TO TAKOE XUMHUYECKHI SJIEMEHT, aTOM, {au.py; POILI,
MonekyssipHoe | [IpocTeie W clokHBIE BemiecTBa. AJIIOTPONUS Ha | MOJICKYJIA, aJUIOTPOIIHSI, HOHBI. 5chool.skysmart.ru
YYCHHE. npumepe kuciopoaa. OCHOBHBIE TIOJIOKEHUSI aTOMHO- | Pasziuyams IPOCTHIE M CIIOKHBIC BEIIECTBA, BEIECTBA
XuMHUYECKHE MOJIEKYJISIPHOTO YUYEHHUS. Honsbl. BeniecTBa | MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS.
3JIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL. Yemanasnueams npuaMHHO-CIEACTBEHHBIE CBS3H
JleMOHCTpAIIHH. Monenun AJUTOTPOIHBIX | MEXKIY COCTAaBOM MOJIEKYJ U CBOMCTBAMH aJUIOTPOIHBIX
Moudukanuii yrnepoaa u cepsl. [lonydenue o30Ha. MoauUKaIIH KUCIOpOoa.
Dopmynuposams OCHOBHBIE MOJI0KEHUS AaTOMHO-
MOJICKYJIIPHOTO YUYECHHS
8-9 | BHaku 3Haku (cuMBOJIBI) XUMUYCCKHUX 3JIEMEHTOB. | Haszvieams U 3anucviéams 3HAKH XUMHUYECKHX (uun.py; POII,
XUMHYECKUX Wudopmaninsa, KOTOPYIHO HECYT 3HAKU XHMHUYECKUX | SJIEMEHTOB. 5chool.skysmart.ru
3JIEMEHTOB. AJIEMEHTOB.  DTHUMOJIOTUSI  Ha3BaHUW  HEKOTOPHIX | Xapakmepuzosamb UHPOPMAIIHIO, KOTOPYIO HECYT
[Tepuonnuecka | xumMuueckux dJeMeHTOB. [lepuoamdeckass TaOIMIA | 3HAKH XUMUYECKHUX JIEMEHTOB.
s tabnuna | xumudeckux  anmemeHtoB . WM. MenneneeBa: | Onucvigams CTPYKTYPY TaOIHIIBI XUMUYECKUX
XUMHUYECKUX KOPOTKONEPUOIHBIM U JUIMHHONIEPUOAHBIA BapuaHThl. | anemeHToB J.. Menneneena.

anemMeHToB /.
n.

Menneneena.

[Tepuoas! u rpynmnsl. ['1aBHas U M0OOYHAS MOATPYIIIIHI
wi A- u b-rpynnel. OTHOCHUTENBHAS aTOMHAs Macca.

Jlemonctpanuu. Ioprperst U. 1. Bepnemnyca u JI.
H. Meneneesa. Koporkoneproanslit u

JUTMHHOTIEPUOAHBIN BAPUAHTHI [Tepnonnueckon

cuctemsl /[. 1. Menaeneera

Ob6vsacHamb  ITUMOJIOTMYECKHWE  Hadajla Ha3BaHUU
XUMHUYECKHX JJIEMEHTOB M UX OTACIBHBIX TPYIIIL.
Pa3znuyams KOPOTKONIEPHOIHBIA U ITMHHOMIEPHOIHBIN

BapuaHThl [lepuoaunyeckon cucremsl /. . Menneneesa
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10-11 | Xumuueckue Xumuaeckue dopmynsl. Maaekcs u ko3 dunmentsl. | Omobpaxcams ~ COCTaB  BEHIECTB € MOMOIIbIo (uu.py; POIII,
bopmyIbl OTtHOCHUTENBHAS MOJIEKYJISIpHAst Macca. MaccoBast 0L | XUMHUYECKUX (OpMyII. 5chool.skysmart.ru
XUMHYECKOT0 3JeMeHTa B coeaunennu. Mudopmanus, | Paziuuams WHASKCH U KO UITHMESHTHL.
KOTOPYIO HECYT XUMUYECKHE (POPMYIIbI. Haxooumb OTHOCHUTENIBHYIO MOJIEKYJISPHYIO —Maccy
BEIIIECTBA U MAacCOBYIO JOJ0 XMMHUYECKOI'O 3JIEMEHTA B
COCIUHEHUHU.
Tpancnuposame ~ wHPOPMAIMIO, KOTOPYIO  HECYT
XUMUYecKue GopMyIibl
12-13 | BaneHTHOCTD Banentnocts. CTpykTypHBIE GopMynbl. Xumudeckue | O0bsacHAmMb, 9TO TAKOE «BAJICHTHOCTDY. /un.py; POIII,
JJIEMEHTBl € TOCTOSHHOW W NepeMeHHOH | [lonumams OTpakeHUE MOPSJKAa COCJUHEHUS aTOMOB B 5chool.skysmart.ru
BAJIEHTHOCThIO. BbIBOJ (OpMyNbl COEIMHEHMs 10 | MOJIEKYJIaX  BELIECTB  IMOCPEACTBOM  CTPYKTYPHBIX
BaJICHTHOCTH. Ornpenenenne BAJIGHTHOCTH | (POPMYII.
XUMHUYECKOTO J3JIeMeHTa 1o Qopmyie BellecTBa. | Yuems cocmaénams  (GoOpMynabl  COCAMHEHUH IO
CocrapieHrne Ha3BaHMW COENMHEHMH, COCTOSIIMX U3 | BaJIGHTHOCTHU U Onpedesimy BaJEHTHOCTh 3JIEMEHTA
JIBYX XUMHYECKUX 3JIEMEHTOB, [0 BaJICHTHOCTU. 3aKOH | 1O (JOPMYJIE €ro COeIMHEHUS
MIOCTOSTHCTBA COCTaBa BEIIECTB.
Jemoncrpanuu. KoHcTpynpoBanue
IIApOCTEP>KHEBBIX MOJENIEN MOJIEKYJI
14 Xumuueckue Xumnueckue peakuuu. PeareHTel U IPOIYKTH | Xapakmepu3zoeambs XUMUUECKYIO PEAKLHUIO U €€ (an.py; POIII,
peaxuu. peakiuu. [Ipu3HakM XMMUYECKUX peakUuid. YCIIOBUS | yUaCTHUKOB (pEareHThbl U MPOTYKThl PEAKIIIH). 5chool.skysmart.ru

[Ipu3naku n
YCIIOBHSL X

MMPOTCKAHUA

WX NPOTEKAHWs M NpeKpamieHus. Peaknnu ropeHwus.
OK30TEpMUYECKUE U SHAOTEPMHUUECKNE PEAKIIUH.

Jemoncrpanuu. Annapar Kunna. Pasnoxenune

Onucviéams TPU3HAKUA U YCIOBUS TCUCHUS XUMHUECKUX
peaKuui.

Paznuuamo 9K30TCPMUUYCCKUEC W OSHAOTCPMHYCCKUC
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Ouxpomata amMMOHHS. ['OpeHHE cepbl M MarHUEeBOU
JICHTBI.

JlabopaTopHble OIBITHI. 5.B3aumonerictue
PacTBOPOB XJIOPUAOB U MOJAMJIOB KallUsl C PacTBOPOM
HuTpata cepeodpa. 6. [lomyuenne ruapokrcuaa meau(Il)
M €ro B3aUMOJACHCTBUE C CEPHOM KHUCIOTOH. 7.

B3anmopenictBue pacTBOpa COAbl ¢ KUCIOTON

peaxIuu.
Coomnocums PEAKIUU TOPEHHUS M IK30TCPMUUYCCKUE
peaxiuu.

Habniooame n onucvleams XAMAYECKUN IKCIICPUMEHT C

MOMOIIBIO PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHH.

15-16 | 3akon 3aKOH COXpaHEHHs MacChl BeHIecTB. XuMudeckue | Popmynuposams 3aKOH COXPAHEHHUs Macchl BemlecTB.  (uu.py; PO,
COXpaHEHUS ypaBHenus. COCTaBICHME XMMHYCCKHMX YypaBHeHHid. | Cocmagnamb Ha €0 OCHOBE XUMHUYECKHE YPABHEHHUA.  School skysmart.ru
Macchl HNudopmanus, KOTOPYIO HecéT  xummueckoe | Tpaucauposams MHGOPMAIUIO, KOTOPYIO HECYT
BELIECTB. ypaBHEHHE. XUMHUYECKHE yPaBHCHHUS.
XuMHuecKue JMemouncrpanuu. [loptperst M. B. JlomoHocoBa u A. | DKCHEPUMEHTAIBHO 100mMEepIcOams CIPaBeITUBOCTD
ypaBHEHUS JI.  JlaByasse. [T'openme  ¢docdopa.  OmnbIThl, | 3aKOHA COXPAHEHHS MACCHI BEIIECTB.
WUTIOCTPUPYIOIIME ~ 3aKOH ~ COXPAHEHUS  MaccChl
BEIIECTB.
JlabopaTopubsie  ombiThl.  8.IIpoBepka  3akoHa
COXpaHEHMsl ~ Macchl  BEIIECTB  Ha  IpUMEpe
B3auMoJieiicTBusa mEnoun U Kucinotel. 9. IlpoBepka
3aKOHA COXpPaHEHHWsS MacChl BEUIECTB Ha IPHMEpe
B3auMoieiicTBus 1€no4n u comu xenesa (11).
17-18 | Tunst Knaccugukanus XMMHYECKHX peakiuil mo coctaBy u | Knaccuguyuposames  XuMuueckue  peakuuu 1o (uu.py; POII,
XUMHAYECKUX YHCIy PEareHTOB W TPOIYKTOB. THITBI XUMHYECKUX | MPU3HAKY YHCIIA U COCTaBa PEareHTOB M MPOAYKTOB. 5chool.skysmart.ru
peakmuii peakuuii. Peakuum  coeguHeHus,  pas3liokeHus, | Xapakmepuzoeams POib KaTaluzaropa B MPOTEKaHUU

3aMCIICHUA U oOMeHa. KaTaJ'II/IBaTOpBI " KaTaJn3.

Jemoncrpanuu. [openue ¢docdopa, pacTBopeHue

XHUMHUYECKOH pCaKkuu.

Habniooams 1 onuceiéames XUMUUECKUH IKCIIEPUMEHT C
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OpOAyKTa TOpPEHHs B BOJE M  HCCIEIOBaHUE
IIOJIyUEHHOTI'0 pacTBOpa JakMycoM. Bsaumoneiictsue
COJIAHOM KMCJIOTHI ¢ UHKOM. [lomydenue ruapokcuna
meau(ll) u ero pasnoxkeHue Mpu HarpeBaHMH.

JlaGoparopubie onbIThl. 10. Paznoxenune nepokcuaa
BOJIOpOJIa ¢ TmoMmollbio okcupa mapranma  (1V).

11.3amemnienue xxene3oM MeJId B METHOM KyIOpoce.

MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKa XUMHUHU

19 IToBTropenue nu | TectupoBanue, penieHUE 3a74a4 U BHIIOJIHEHHUE (uun.py; POII,
000011EHNE yIpaXHEHHH 110 TeMe 5chool.skysmart.ru
TEMBL.
[ToaroroBka k
KOHTPOJIbHOU
pabore
20 KonTponbras padota Ne 1 «HadaapHbIe TOHSATHS U 3aKOHBI XUMU)
Baskneililmue npeacTaBuTe Il HeOprauuvyecknx BeuecrTs. Koamyecrsennoie oTHOmeHns B xumum (18 1)
21 Bosznyx nero | CocraB Bo3ayXa. Xapaxkmepuzosamv 00BEMHYIO JOJF0 KOMIIOHEHTA (un.py; POIII,
COCTaB [TonsiTrie 06 06beMHOI 07IE () KOMIIOHEHTA TaKOW MPUPOJTHON ra30BOl CMECH, KaK BO31yX, U school.skysmart.ru
MIPUPOJTHOM ra30BOM CMeCH - BO3/TyXa paccuumuléams €€ 10 00BEMY 3TON CMECH.
Pacuer oObeMa KOMITOHEHTA Ta30BOM CMECH IO €T0 Onucviéams 00bEMHBIN COCTaB aTMOC(EPHOTO BO3AYyXa
00BEMHOI JT0JIe 1 HA0OOPOT. U NOHUMAamMb 3HAYEHUE TIOCTOSHCTBA 3TOI0 COCTaBa JJIs
JemoncTpanuu. OnpenencHue coaep KaHus 3/10POBBSI.
KHCJIOPOJIa B BO3/IyX€E.
22 Kucnopon Kucnopon. O3on. [lonydyenne kuciaopoaa. Xapaxmepuszosambs 030H, Kak aloTponuyto {un.py; POIII,

CO6I/IpaHI/Ie " pacClio3HaBaHUEC KUCIIOpOAaA.

MOI[I/I(I)I/IKaI_II/IIO KHucJjopoza.

school.skysmart.ru
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XUMHUYECKUE CBOMCTBA KUCIOPOJa: B3aUMOJICHCTBUE C
MeTalIaMH, HEMETAJIJIaMU U CJIOKHBIMHU BEIIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciopoja B
pUpoIe.

HemoncTpaumu. [lonydenue kucinopoa
pa3ioKeHUEM NIEpMaHTaHaTa Kalus U MepoKCHIa
Boopoaa. CoOupaHue METOIOM BBITECHEHHS BO3/IyXa
u Bonbl. PacrioznaBanue kucnopoaa. ['openue maruus,

xKenesa, yris, cepbl U pocdopa B KUCIOPOAE.

Onucvieamv GU3NYECKUE W XUMHUYECKHE CBOWCTBA,
MOJTy4eHUE " MIPUMEHEHUE KHUCJIOpOJia c
MCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKAa M S3bIKa
XUMHH.

Ycemanasnueams ~ TpUYMHHO-CIENCTBEHHBIE  CBA3M
MEXNy (U3MYECKMMH CBOWCTBAMH KHCIOpOJa H
croco0amu ero COOMpaHusl.

Ilposooums, HabarwOamv W ONUCLIBAMb XUMHYCCKHUI
OKCIIEPUMEHT 10  TOJNYyYEHHUIO, COOMpaHUI0 H
pacro3HaBaHUIO KHUCJIOpPOAa C COOJIOJICHUEM TIPaBUII

TEXHUKU 0€30I1aCHOCTHU

23

[IpakTuyeckas

paborta Ne 3

HonyquI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHUC KUCJIOPOda

Pabomams ¢ nabopatopHbIM 000pYIOBaHHEM U
HarpeBaTeNbHBIMH TNPHOOPAMH B  COOTBETCTBHU C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Bvinonnams  mpocTellve mpueMbl  oOpaleHus ¢
n1abopaToOpHBIM 000pyIOBaHHEM: cOOUpPaTh MPUOOP A
MIOJTyYEeHHUSI Ta30B, MPOBEPATHh €r0 Ha TEPMETHYHOCTh U
MCTIOJIB30BATH JIJISI TTOJTYYEHHsSI KHCIIOPO/Ia.

Cobupame KMCIOPOJ METO/OM BBITECHEHHUSI BO3yXa M
PAacno3Hasams €ro.

Habniooams 3a cBOWCTBAaMH BEIISCTB M SBJICHUSIMH,
MPOUCXOISIIAMH C BEIIECTBAMH.

Onucvleams XAMUYECKAH HSKCHEPUMEHT C ITOMOIIBIO

€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA




XUMUH.
Cocmasnams OTUET 1O pe3yjibTaTaM IPOBEAECHHOIO

IKCIIEPUMEHTA

24 Oxcuabl Oxkcuapl. O0pa3oBaHuEe HA3BaHUI OKCHIOB IO UX Buvioensamo cyniecTBeHHBIC MPU3HAKA OKCHJIOB (un.py; POIII,
dopmynam. CocrapreHue GopMyi OKCHIOB IO UX Jlasamwb Ha3BaHMS OKCUIOB 110 MX (HopMyliaM 5chool.skysmart.ru
Ha3BaHusAM. [IpeacTaBuTenn okCUIOB: BOAA U Cocmasnsims GOPMYITBI OKCHJIOB 110 UX HA3BAHHSIM
YIJIEKUCIBIN Ta3, HerameéHas U3BecTb. Xapakmepuzosams TaKHX TMPEICTABUTEICH OKCHJIOB,
JMemoncTpanuu. Koyutekius okcuaoB KaK BOJIa, YIJIEKUCTIbIN Ta3 U HeraléHas U3BeCTb.
JladoparopHuble onbIT. 12. [loMmyTHEHHE N3BECTKOBOM
BOJIbI IIPU TIPOITYCKAHHUH YTJIEKUCIIOTO raza
25 Bomopon Bonopon B npupoze. dusndeckue u XUMUICCKHE Xapaxmepuzoéams cOCTaB MOINEKYyNbl, ¢uznueckue u (uu.py; POUI,
CBOICTBa BOJIOPO/Ia, €T0 MOTYYCHHE U IPUMEHEHUE. XMMHUYECKHE CBOMCTBa, TMOJNyu€HHWE U MPUMEHEHHE 5chool.skysmart.ru
JMemoncTpanuu. [Tonydaenne, coonpanue u BOJIOpO/IA.
pacrnio3HaBaHue Bojopoaa. ['openue Bogopoaa. Yemanasnueams ~ NPUYUHHO-CIIEICTBEHHBIE  CBSI3U
BzaumoseiictBue Bogopoa ¢ okcugom meau (11). MeXNy (U3NYECKUMHU CBOWCTBAaMH U  CIIOCOOaMH
Jladoparopuble onbIT. 13. [Tonydyenne Bogopoaa coOupaHus BOJOpOA, MEXAY XAMUYECKUMU
B3aMMOJCHCTBHUEM IIMHKA U COJITHOM KHUCIIOTHI CBOWMCTBaMH U €r0 MPUMEHEHUEM.
Ilposooums, HabarwOamv U ONUCLIBAMb XUMHYECKHUI
OKCIIEPUMEHT TI0  TOJNY4YeHHWIO, COOMpaHUI0 W
pacrlo3HaBaHWIO BOJOPOJA C COOJIIOJIEHUEM MPaBUII
TEXHUKU 0€30ITaCHOCTH.
26 [Ipaktrueckas | [lomyuenue, cobupanue U pacrio3HaBaHHUE BOJOPOAA Pabomams ¢ maGopaTopHbIM 00OpYIOBaHHEM W
pabota Ne 4. HarpeBaTeNIbHBIMU TPHOOpPaMU B COOTBETCTBHH C

paBUJIaMH TCXHUKU 0e30ITacHOCTH.



https://school.skysmart.ru/
https://school.skysmart.ru/
https://school.skysmart.ru/
https://school.skysmart.ru/

Buinoanams  mpocteie TpHeMbl  0OpaleHUus ¢
1abopaToOpHEIM 000PYIOBaHUEM: COOMPATH MPUOOP ISt
MMOJIYYCHHA I'da30B, NPOBCPATH €ro Ha repMCETUIHOCTL U
MCIOJIb30BAaTh JJIs MOJIy4EHUsI BOJAOPOA.

Cobupams BOJOPOJl METOJOM BBITECHEHMsSI BO3IyXa U
PAcno3Hasamu €ro.

Habnwooams 3a cBOWCTBAMU BEIISCTB U SBJICHUSMH,
MPOUCXOSIINMHU C BEIIECTBAMHU.

Onucviéambs XUMHYECKUN SKCIEPUMEHT C IOMOIIbIO
€CTECTBEHHOT'O (PYCCKOTO WJIM POAHOTO) SI3bIKA U S3BIKA
XUMHUH.

Cocmasnams OTUET TO pe3yjibTaTaM MPOBEACHHOTO

OKCIICpUMCHTA

27

Kucnotsl

Kucnotsl, ux coctaB u ux Kiaccuukanus.
WNuaukatopsl. Tabmuma pactBopumoctu. ConsHas u
cepHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHUE
JemoncTpanuu. Komuiekius MuHepatbHBIX
kucyoT.IIpaBuio pazbaBieHus cepoil KUCIOTHI.
JlaboparopHble onbIT. 14. Pacnio3HaBaHue KUCIOT

HHJUKAaTOpaMHu.

Ananusuposams COCTaB KUCIOT.

Pacnosnasams KUCnoTh ¢ TOMOIIBIO HHIUKATOPOB.
Xapaxmepuzoeams TPEACTaBUTEICH KUCIOT: COJSIHYIO
U CEpHYIO

Ymems xapakTepru30BaTh pacCTBOPUMOCTH COCTUHEHUH C
MTOMOIIBIO TaOIUIBI PACTBOPHUMOCTH.

Yemanasnueams ~ TPUYMHHO-CIENCTBEHHBIE  CBS3U
MEXK]y CBOWCTBAMH COJITHOM M CEPHOM KHUCIOT |
00JacTsIMH UX TPUMEHEHUS.

Oco3nasams HEOOXOAMUMOCTH COOJIIOACHUS TIPABUI

TEXHUKU 0€30MaCHOCTH IPHU pabOTe ¢ KUCIOTAMHU.

/un.py; POIII,

school.skysmart.ru
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28 Comn Comu, ux cocTaB U Ha3BaHUs. PacTBopuMoOCTh conieit B | Xapakmepuzosams COAW KaK TPOIYKTHI 3amenieHus (uu.py; POII,
Boze. IIpencraBurenu coneit: Xjaopu HaTpus, BOJIOPOJIa B KUCJIOTE HA METaJLI. 5chool.skysmart.ru
KapOoHaT HaTpus, pochar KaabIus. 3anucvieams HOPMYITBI CONEH MO BAJICHTHOCTH.
HMemoncTrpanuu. Kommekmuss  conmedi.  Tabnuna | Hazvieams conu 1o ¢hopMynam.
pPacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJIE Hcnonvzosams TabUIly ~ PacTBOPUMOCTHU TUISI
XapaKTEPUCTUKU CBOMCTB COJICH.
11Ipogooums pacu€Tsl 0 Gopmyam comei
29 KonnuectBo [TocTostnHas ABoraapo. KommuectBo BemectBa. Monb. | Ob6vsicHamb, 4YTO TaKOE «KOJHWYECTBO BellecTBay, (uu.py; POIII,
BelIeCTBa Monsipuast macca. KpaTHble eIUHHIIBI H3MEPEHHS | «MOJbY, «IIOCTOSHHAsA ABOTaIpO», «MOJSPHAS Macca. 5chool.skysmart.ru
KOJIMYECTBA BEUIECTBA — MUJUIUMOJIb M KWJIOMOJb, | Pewiams  3aJadd € HUCHOJB30BAaHUEM  IOHSITHH
MUJUTUMOJISIPHAS. U KMJIOMOJISIpHASI MacChl BEIIECTBA. «KOJIMYECTBO  BEIIECTBA»,  «MOJApHAs  Maccay,
Pacyerbl ¢ ucnonp30BaHHEM MOHATUN «KOJHYECTBO | «IIOCTOSIHHAsE ABOTaIpo
BEIIECTBA»,  «MOJSIpPHAs ~ Maccay,  «IOCTOSHHAs
ABoraapoy.
JemoncTpanuu. HexoTopsie MeTamibl, HEMETAIIbl U
COETMHEHUS KOJIMYECTBOM BellecTBa B 1 MOJb
31 | MonsipHbIit 3akoH ABorazpo. MonspHblii 00beM Tra3000pa3HbIX | O0vACHAMb, YTO TaKOE «MOJSIPHBIA 00bEeM Ta3oBy, (uu.py; POIII,
o0BeM BeniecTB. OTHOCUTENbHAS TUIOTHOCTh OJHOIO ra3a Io | «HOPMaJIbHbIE YCIOBUS. 5chool.skysmart.ru
razoo0pasHbIX | ApYyromy. Pewams  3amaum ¢ HUCNONB30BAaHMEM  MOHSATUHN
BEIIECTB KpaTHble enuHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBIA U | «<KOTMYECTBO  BEIIECTBa»,  «MOJSPHAs  Maccay,

KUJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.
PacueTrsl ¢ WMCHONB30BaHHEM MOHSITHH «KOJIHMYECTBO
BEIIIECTBA», «MOJISIPHASI Macca», «MOJSIPHBIA 00beM
ra3oBy, «IIOCTOSTHHasi ABOTaJpo».

JleMOHCTpaIUM. o0BemMa

Mogens  MOJSIPHOTO

((MOJ'I}IpHHﬁ 00BeM ra3oB», KIIOCTOsSHHAA ABoraz[po».
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ra3000pa3HBIX BEIIECTB

32-33 | Pacuérsl mo Pacuersl ¢ wncnosb30BaHMEM NOHSTUH «KOJIMYECTBO | Xapakxmepuzosamo KOJIMYECTBEHHYIO CTOPOHY
XUMUYECKUM BEIIIECTBA», «MOJISIPHAST Maccay, «MOJIAPHBIA O0BEM | XUMHUYECKHUX OOBEKTOB M ITPOIIECCOB.
YPaBHEHUSM ra3oB», «4UCJI0 ABOraapo» Pewiams  3agaun ¢ UCHOJIB30BAaHUEM  MOHATHM
«KOJINYECTBO  BEIIECTBA»,  «MOJISIpHas  mMaccay,
«MOJISIPHBIM 00BEM I'a30B», «IIOCTOSIHHAsE ABOraapo»
34 | Bona. luppocepa. KpyroBopor Boasl B mpupone. | Obvsicuams, UYTO TaKOe «OCHOBAaHUS», «Ielioum», {uu.py; POILLL
OcHoBaHus ®du3znueckue M XMMHYECKHE CBOMICTBA  BOJBL | «KQYECTBEHHAs PEAKIUN», UHAUKATOPY. 5chool.skysmart.ru
B3aUMO/ICHCTBUE C OKCUAAMM. Knaccuguyuposams ocHOBaHUS TO PACTBOPHUMOCTH B
OcHoBanusl, UX cocTaB. PacTBopuMocTh OCHOBaHMM B | Boae. Onpedensimeb TNPUHANICKHOCTH HEOPTaHUYECKUX
Bojie. lI3MeHeHune okpacku MHAMKATOPOB B LIEJIOYHOM | BEHIECTB K KJacCy OCHOBaHUM 1o (opMyIe.
cpene. IlpencraBurenu  menoden:  TrUAPOKCUABI | Xapaxkmepuszosamb CBOMCTBa OTHEIBHBIX
HaTpHsl, KaJus U KaJbLHUA. MpEeACTaBUTENEH OCHOBAHUM.
JleMOHCTpPAaLIUK. Konnexuus OCHOBaHuil. | Hcnonvzosamo TaONMUIly  PacTBOPUMOCTHU JUTSt
Jlaboparopubie omnbIT. 15. VI3MeHeHHE OKpacku | OnmpeneaeHus pacCTBOPUMOCTH OCHOBAaHUM.
WHJIUKAaTOPOB B LIEJTOYHOU Cpelie.
35 PactBopbI. PactBopuTens u pactBopéHHOE BeulecTBO. PacTBopbl. | O6vsacHAmMb, UTO TAKOE «MACCOBast A0S pACTBOPEHHOTO
MaccoBas PactBopenue. I'maopatsr. MaccoBas JIOJISL | BEILIECTBAY.
JIOJIST pacTBOpPEHHOTO BemiecTBA. PacdeTsl, CBA3aHHBIE C | Yemanasiueams  aHamorun ¢ OOBEMHOW  JOJICH

pacTBOPEHHOT

HCIIOJIB30BaHHEM TIOHATHUA «maccoBast H0JIA

KOMIIOHEHTOB Ia30BOI cMecHu
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0 BelIecTBa pPacTBOPEHHOTO BELIECTBAY. Pewams  3amaum ¢ HUCMONB30BAaHMEM  MOHSATUHN
Jladboparopubie onbIT. 16. O3HaKOMJIGHHE C | «MaccoBasi JOJi1 3JEMEHTa B BEILECTBE», «MacCOBas
npenapaTtaMi JOMAIlHEH WM HIKOJIBHOM anTeuykd — | IOJS PACTBOPEHHOTO BEIIECTBa», «O0OBEMHAs OIS
pacTBOpamMH  MEpPOKCHJAa  BOJOPOJAA, CIHUPTOBOHM | ra3000pa3HOrO BEUIECTBA
HACTOWKH MOJA U HAIIATBIPHOTO CIIUPTA.

36 [Ipaktuyeckas | [IpuroroBnenue pacTBOpOB coyiell ¢ WX 3aJaHHOH | Pabomams ¢ 1a0OpaTOpHBIM  OOOPYAOBAaHHEM H

pabota Ne 5 MacCOBOH A0Jen HarpeBaTelIbHBIMH NPHOOPAMH B COOTBETCTBUU C

MpaBUJIaMU TEXHUKH 0€30MacCHOCTH.

Buinonnsams  mpocteiie TpHeMbl  0OpallleHUus ¢
1a00paTOPHBIM 000pyI0BaHUEM: c MEPHBIM
[WINHAPOM, C BECaAMH.

Habniooams 3a cBoiicTBaMU BEIIECTB U SIBICHUSMU,
MPOUCXOSIINMHU C BEIIECTBAMHU.

Onucvieams SKCIIEPUMEHT C MOMOUIbIO €CTECTBEHHOTO
(pycckoro WM pPOJHOTO) s3bIKa M SI3bIKA XHMMUHU.
Cocmasnsims OTYETHI TIO pe3yabTaTaM MPOBEICHHOTO
HKCIEpUMEHTA

T'omosumsb pacTBOPHI C ONPENECITCHHON MAacCCOBOU JT0JIei
pPacTBOPEHHOTO BEIIECTBA.

JlomanHuit BripamuBanue KpUCTaJIIOB aIOMOKAIMEBBIX KBACIOB | Buinonnsams 0€30MacHbIE B TIOMAIIHUX YCIOBHSIX

OKCIEPUMEHT | MM MEIHOTO KYyIopoca. OKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS 32 POCTOM

Nel KPHUCTAaJLIOB.

Ogopmnsims OTUET O IPOJICTAHHON paboTe C

HCIIOJIb30BAHHUCM PYCCKOTI'O A3bIKa U A3bIKAa XUMUH.




37

O06001Ienre u cucTeMaTU3aIys 3HaHu| 10 Teme «BakHeimme npeacTaBuTeNn HeopraHndeckux BemiecTB. KoanuecTBeHHbIC

OTHOIICHUA B XUMHUUN

38 KonrponsHas pabora no Teme «BaxxHeiiie npeicTaBuTeIn HEOPraHUIecKuX BeniecTB. KoanuecTBeHHbIE OTHOMICHHS B XMMU
OcHoOBHbIE KJIacChl HeopraHuveckux coeannenuii (10 u)
39 OKcHIBL: O0600611IEHNE CBeJICHUI 00 OKCHJIaX, ux | ObwscHamb, 9TO TAKOE «HECOJIe00pazyolme OKCHab», (un.py; POLI,
Kkinaccudukany | Kiaccuukanuy, Ha3BaHMUAX M cBoMcTBax. CrocoObl | «cojeo0pasyrolue OKCUIbD», «OCHOBHBIE OKCHJIBIY, 5chool.skysmart.ru
s 1 CBOMCTBa MOJTyYEeHHUsI OKCHJIOB «KHCIOTHBIE OKCUIBDY.
JlabopaTopubie onbiThl. 17. BzaumopelictBue | Xapakmepuzosams oOLME XUMHUYECKHE CBOMCTBA
okcyaa Kaimbiuss ¢ Bojgoil. 18, IlomyTHeHue | cosneoOpa3yrommx OKCHIOB (KHCIOTHBIX U OCHOBHBIX)
U3BECTKOBOM BOJIbI Cocmaenams ypaBHEHUs PEAKIUNA C y4aCTHEM OKCHJIOB.
Habniooams W onucvliéams peakuud ¢ y4acTUEM
OKCHJIOB C IIOMOIIBIO E€CTECTBEHHOI'O (PyCCKOTO WM
POJIHOTO) S3BIKA U SI3bIKA XMMHH.
IIposoOums OMBITH, TOATBEPXKIAIOIINE XHUMHUYECKHE
CBOMCTBA OKCHJIOB C COOJIFOJCHMEM IpaBUJ TEXHUKHU
Oe3onacHoCcTH
40 OcHoBaHus: OcHoBanus, ux Kinaccuukauus, Ha3zBauus U | Cocmaenams  ypaBHEHUs  peakuui ¢ ydactueM (uu.py; POIII,
Kjaccu(ukany | CBOMCTBA. B3aumoneiictaue c KHCJIOTaMH, | OCHOBaHMH. 5chool.skysmart.ru
sl ¥ CBOMCTBA KHCJIOTHBIMM OKCHJaMU M coisMu. Pasnoxxenue | Habarooame u onucviéams peakliiy ¢ y4aCTUEM KHCIOT

HEpPacTBOPUMBIX OCHOBaHUH. CmocoObl MOTyYeHUS
OCHOBaHUM.

JlaboparopHble ONBITHI. 19. Peakuus
Heirpanuzaun. 20. [Tonyuenue rugpokcuaa meau (1)

A ero B3amMojeiicTBue ¢ kuciioTor. 21. PasmoskeHne

C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
S3bIKA U A3bIKA XUMHU.

1Ipo6ooums ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOIICTBa OCHOBaHUH, C COOJIIOJIEHUEM MPABUI TEXHUKH

0€301acHOCTH
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ruapokcuaa menu (1) mpu HarpeBanum.

41-42 | Kucnotsl: Kucnotel, ux kmaccupukanus u Haszanusa. OOmue | Xapakmepuzoeames 0o0mHMEe XUMHYECKHE CBoWcTBa [uu.py; POLI,
KIIacCU(UKALM | XUMHUUYECKAE CBOWCTBA KHCIOT. B3amMoaeicTBHE | KHUCIOT 5chool.skysmart.ru
sl ¥ CBOMCTBa KHCIIOT C MeTamlaMu. OJeKTpoxumudeckuii psia | Cocmasnsims ypaBHEHHS PEaKIMK C Y4aCTHEM KHCIIOT.

HaNpsDKEHUN MeTayuioB. BzaummopelicTBue Kucior ¢ | Habarwooams U onucsiéams peakly ¢ y4aCTUEM KHCIIOT
OKCHJIaMH METaJUIOB. B3anmonelcTBHEe KHUCIOT C | C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO)
OCHOBAHHSIMU — peakius HEUTpAIM3alMU. | SI3bIKA U A3bIKA XUMHH.

BzaumopeiictBue kucnor ¢ comsmu. [lomydenue | [Iposooums OMBITHL, TOATBEPKAAIOIINE XUMHUYECKHE
OCCKUCIIOPOIHBIX U KUCIOPOCOICPIKAIIUX KUCIIOT. CBOMCTBAa KHUCJIOT, C COOJIFOACHHUEM IIPaBUJ TEXHHKHU
Jladboparopuble omnbIThl. 22. BsaumojeiicTBue | 0€30MacHOCTH

KUCJIIOT ¢ MeTtayuiamu. 23. B3aumoneiicTBue KUCIIOT C

COJISIMU

43-44 | Conu: Comnu, 1504 KJIaccupuKamms i CBONCTBA. | PaznmuuaTh MOHATHS «CPEAHHE COJIH», «KUCIBIE CONUy, {un.py; POILI,
knaccuukany | BzaumozeicTeue conel ¢ MeTanmaaMu, OCOOEHHOCTH | «OCHOBHBIE COJIM. 5chool.skysmart.ru

s1 ¥ CBOMCTBA

ITUX peakuil. Bzanmonencrere coneit ¢ ConsiMu.

JlabopaTopubie omnbiTbl. 24. O3HakOMJIEHHE C
KoJJIeKIen coneld. 25. B3aumogeiictBue cynbgata
meau (Il) c xenezom. 26. B3aumopeiictBue comeit c

COJISIMU.

XapaxkTepu3oBaTh 0011Me XUMUYECKUE CBOWCTBA COJIEH.
Cocmaenams ypaBHEHMs peaklUil C yyacTHEM COJIeH.
Habnooams 1 onucvliéams peaku ¢ y4aCTHEM COJIeH
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
SI3BbIKA U SA3bIKa XUMUH.

IIposoOums OMBITH, TOATBEPXKIAIOIINE XHUMUYECKHE
CBOMCTBa coJieil ¢ coOJIoeHuEM TpPaBUI TEXHUKHU

0€301I1acCHOCTH
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45 I'enernueckas | ['eHetmyeckue  psabpl  MeTasla M HEMeTala. | Xapakmepu3oéams MOHATUE «TCHETHUYECKUN PsII».
CBA3b Mexay | ['eHeTnueckas CBS3b MEXIY Kjaccamu | Mnnrocmpupoeams TEHETUYECKYIO B3aUMOCBSA3b MEXKIY
KJIaccaMu HEOPraHUYECKUX BEILECTB. BEUIECTBAMM: IIPOCTOE BEIIECTBO — OKCHJI —
Heopranunueck | JlabopaTtopHble onbIThl. 27. ['eHeTHYeCKas CBSI3b HA | TUAPOKCU — COJIb.

UX BEILECTB npuMepe COSAMHEHUN MeTH. 3anucvieams ypaBHEHHs peakiuii, COOTBETCTBYIOIIUX
[IOCJIEA0BATENbHOCTH  («UEMOYKe»)  IpEeBpalleHU
HEOpPraHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB.
46 [IpakTuueckast | Pernienue skcriepuMeHTaIbHBIX 33124 Ymems obpamarbesa ¢ mabopaTopHbIM 000PYIOBaHHEM
pabota Ne 6 U HarpeBaTelbHbIMH IPUOOpPAMH B COOTBETCTBUU C

[paBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Pacnosnasams HEKOTOPbIE aHUOHBI U KATUOHBI.
Habniooams cBOWCTBA 3NIEKTPOIUTOB U MPOUCXOISMIINX
C HUMHU SIBJICHUM.
Habnwoams w  onucvieams peakuuu ¢ y4acTHEM
AJIEKTPOJIUTOB C TOMOUIbIO E€CTECTBEHHOTO (pPYCCKOTro
WM POJTHOTO) SI3bIKA U SI3bIKA XUMHUU.
Dopmynuposamb BBIBOJIbI 1o pe3yibTaTtam
IIPOBEJIEHHOTO SKCIIEPUMEHTA

47 O06o0m1ieHre 1 cucTeMaTu3alys 3HaHui 1o reMe «OCHOBHBIE KJ1aCChl HEOPTAaHUUECKUX COSTUHEHUI

48 KonTponbhas padora no teme «OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COETUHEHUIN

Iepuoauveckuii 3akoH u Ilepuoanyeckasi cucrema xumudeckux 3jieMeHToB /.. MenaesieeBa u crpoeHue aroma (8 4)




EcrectBennble | EcTecTBeHHBIE CceMEHCTBA XMMMYECKHX 3JIEMEHTOB: | OObicHAmbs TPU3HAKU, [O3BOJIAIOLINE OOBEIUHATDH

49 cemeiicTBa IIEJIOYHbIE M IIEJOYHO3EMENbHBIE  METAJUIbl, | IPYHIbl XMMHUYECKHUX JJIEMEHTOB B €CTECTBEHHBIE
XUMHYECKUX rajoreHsl, WHEPTHBIC (6maropoaHbIe) raspl. | CEMEMCTBA.

JJIEMEHTOB. AmoporepHoCcTb. AMBOTEpHbIE OKCUABI U THAPOKCUIBL. | Packpviéamb ~ XUMHUYECKMH  CMBICT  (3THMOJIOTHIO)
Awmdoteproct | KommuiekcHsie comu. Ha3BaHUI €CTECTBEHHBIX CEMENCTB
b JlabopaTopHble ONBITHI. 28. [Tonyuenue | Apeymenmuposamso OTHOCUTEJIBHOCTb Ha3BaHUSA
aM(pOTEepHOTr0 THAPOKCHIA M HCCIEJOBAHUE €ro | KAHEPTHBIC ra3bh»
CBOIICTB. Obvsacuamb, 4TO Takoe «aM(pOTEpHbIE COEIUHEHMSD).
Habniooams m  onucvligams  peakuuii  MexXIy
BELIECTBAMU C IOMOILBIO PYCCKOTO (POJHOIO) fA3bIKa U
A3bIKa XUMUH.
Xapaxmepu3z06ambIBONCTBEHHBIN XapaKTEpe CBOWCTB
aM(OTEpHBIX OKCUIOB U I'MIPOKCUIOB.
IIpo6oOums OMBITHI MO MOJYYEHUIO M TMOATBEPXKICHHIO
XUMHYECKMX CBOMCTB  aM(OTEpHBIX OKCHUIOB U
THIPOKCUIOB € COONIIOIGHHEM MpaBWJI  TEXHUKH
0€30IacHOCTH.

50 OTtkpbITHE Otkpeitue JI. Y. MenneneeBeim  Ilepuonnueckoro | Paznuuameo €CTECTBEHHYIO U MCKYCCTBEHHY0 {uu.py; POIII,
H.H. 3ak0Ha W co3jganue MM Ilepronmueckoi cHCTEMBI | KilacCU(DUKAIMK. 5chool.skysmart.ru
MenzaeneeBplM | XMMHUECKUX 3JIEMEHTOB. Apeymenmupoeams otHeceHue  llepuonnueckoro
[lepuonuuecko | Jlemoncrpauum.  Pasznuunsle  ¢opMbl  TaOuuIl | 3aKOHA K €CTECTBEHHON KIacCU(UKAIIUH.
ro 3aKOHa NepPUOANYECKON CUCTEMBI. MopnenupoBanue | Mooenuposams ~ XUMUYECKHE  3aKOHOMEPHOCTH  C

noctpoenus Ilepuonmueckoir  cucremsl J[. WM. | BbieeHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
MenneneeBa MIPEJICTAaBICHUEM UX B MPOCTPAHCTBEHHO-TpaduyecKoi

WJIH 3HAKOBO-CUMBOJIMYECKOU hopme
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51 OcHOBHBIE AToMbl Kak (opma CymecTBOBaHHS XHUMHUYECKUX | OOvsicHAmb, 4YTO TaKOE «IPOTOH», «HEUTPOHY, (uu.py; POIII,
CBEICHHUS O 251eMeHTOB. OCHOBHBIE CBEACHUSI O CTPOCHUU aTOMOB. | «QJIEKTPOH», «XUMHUYECKUH 3JIEMEHT», «MacCOBOU 5chool.skysmart.ru
CTPOEHUHU JlokazaTenbcTBa  CIIOKHOCTHM ~ CTPOEHMSI  ATOMOB. | YHCIIO.
aTOMOB. Omnsitel Pesepdopna. [Tnanerapuas monens ctpoeHus | Onucvligams ~ CTPOGHHE — Sipa  aroMa  HCIOJb3YA

aToma. [lepnonnueckyro cucteMy XxuMudeckux 3aemeHToB J[. 1.
CocraB aTOMHBIX siiep: NPOTOHBI, HEUTpOHBI. | MeHeneena.
OtHOocuTenbHAsE  aroMHas  Macca.  B3aumocBsspb | [lonyuams WHQOpPMAIMIO 1O XHMHH W3 Pa3IMYHBIX
MOHATUN (TIPOTOH», «HEUTPOH», «OTHOCUTEIbHAS | UCTOUHUKOB, AHAIUZUPOBAMD €E.
aTOMHAasi Maccay.

JemMoHcTpanuu. Mosenu aToMOB XUMHUYECKUX
AJIEMEHTOB.

52 Crpoenue Muxkpomup. InexTpoHbl. CTpoeHHE 3JEKTPOHHBIX | OObACHAMb, UYTO TaKOE <«IJEKTPOHHBIN cioiy wiu (uun.py; POLI,
QJIEKTPOHHBIX | YpOBHEW aTOMOB XuUMHUecKuX 37eMeHTOB NeNe 1-20. | «3HepreTu4eckuil ypoBEHbY. 5chool.skysmart.ru
ypOBHEMH [TonsiTve 0 3aBEpILIEHHOM AJIEKTPOHHOM YPOBHE. Cocmasnsams CXeMbl paclpeieNieHus] JIEKTPOHOB I10
aTOMOB AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOI 000510UKe
XUMHYECKHUX
AJIEMEHTOB
NeNel-20 B
tabmuue J[.W.

Meneneesa.

53 [Tepnonnuecku | M30TOMBL. Puznueckui CMBICII CUMBOJIUKH | Packpvieams ~ Qu3NYecKuil  CMbICI:  mopsiakoBoro {uu.py; POIII,

n 3akon JI.M. | Ilepuoauyeckoit CHCTEMBL. CoBpemeHHas | HOMEPa XMMHYECKOTO DJIEMEHTA, HOMEpa IEpuoja H 5chool.skysmart.ru

MenneneeBa u

CTpOCHHE

dbopmynupoBka Ilepuognueckoro 3akona. M3meHeHust

CBOMCTB DJIEMEHTOB B IIEpUOJAX M TpyIax, Kak

HOMeEpa IpyYIIIbI.

Obvacname 3aKOHOMEPHOCTHU U3MEHEHUS
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aToma (GYHKIMS CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB. METAUIMYECKMX M HEMETaUIMYEeCKMX  CBOICTB
XUMHUYECKUX 3JIEMEHTOB U UX COCJIMHEHHUH B MEpPUOIAX
U Tpynmax.

54-55 | Xapakrepuctu | XapakTepUCTHUKa OJJIEMEHTa-MeTallla M JJIeMEHTa- | Xapakmepuzoeams XUMHUYECKUE OJIEMEHTHl 1—3-r10
Ka HEMETaula [0 HX MoNoKeHHo B Ilepmoandeckoil | mepuoloB MO MX MOJNOXKEeHHIO B Ilepuonnueckon
XMMHYECKOTO | cUcTeMe XuMuueckux aemeHToB /. 1. Menneneena. cucrteme xuMuueckux aementoB /. . Menneneena.
3JIeMEHTa Ha JemoncTpanuu. Mojenu aTOMOB 3JIeMeHTOB 1—3-T0 | Apeymenmuposams CBOWCTBA OKCHIIOB M THUAPOKCHIIOB
OCHOBAaHHHU €T0 | MEePUOIOB METaJUIOB W HEMETaJUIOB IOCPEACTBOM YpaBHEHUU
IIOJIOKEHUS B peakuuit
Ilepuoanuecko
U cucreme

56 3HaueHue Coo0mieHnst  yJammxcsi O JKW3HM, HaydHoW u | Onpedensmb UICTOUHUKY XUMHUECKOW HHPOPMALIUU
Ilepuonnuecko | obmectBenHoi  aesrensHoctn .M.  Menneneesa | [lonyyams HeoOX0AMMYIO MH(OPMAIMIO U3 Pa3IMYHBIX
ro 3aKOHa U «[lepuonnyeckoMy 3aKOHY HE TPO3UT pa3pyllieHHe, a | HICTOYHUKOB,  aHaiusupogams €€,  ogopmisams
[Tepuoanuecko | TOIBKO Pa3BUTHUE U HAJCTPOUKH OOCIIAIOTCS WH()OPMAIMOHHBIN IPOIAYKT, NPEe3eHmMOo8ams €ro, gecmu
i cucTeMbI HAaY4YHYIO JUCKYCCHUIO, OMCmasams CBOKO TOUKY 3PEHUS
XUMHUYECKUX WJTA KOPpPEeKmuposams €.
aneMeHTOoB /l.

.
Menneneena
XuMnueckas cBsi3b.OKNCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuu (8 4)

57 Honnas Honnast xumudeckass cBsizb. VoHBI, oOpasoBaHHbBIE | OObACHAMD, YTO TAKOEC NOHHASI CBSI3b, HOHBI. (aun.py; POIII,
XUMUYECKas aToMaMHd  MeTaluloB W HemeTauioB.  Cxewmsl | Xapakmepuzosams MexaHu3M 00pa30oBaHUS HOHHOM 5chool.skysmart.ru
CBSI3b o0pa3oBaHMsi HMOHHOW  CBSI3M i1 OWHAPHBIX | CBS3H.
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coequHeHn. MOHHbIE KPHUCTAJUIMYECKUE PEIIETKH U

du3nyYecKue CBOWCTBa BEHIECTB C OTHM THUIIOM

pemérok. [lonsitTue o  QopMynbHOH  eauHHUIE
BeEIlECTBA.
JdemoncTpanuu. BugeodparmMeHTsl ©  ClIaliIbl

«oHHas xuMu4deckas CBiI3b». KOJUIEKIMA BEIIECTB C
HUOHHOM XUMHUYECKOU CBA3BI0. MoOJeau HOHHBIX

KpUCTAJUINYICCKUX peIlIéTOK.

Cocmasnsims cXeMbl 00pa30BaHUS HOHHOM CBSI3H.

Hcnonvzoeamo 3HAKOBOE MO/JICIIMPOBAHUE.
Onpeodensims THN XUMHYECKOH CBsI3U 1O Qopmyse
BCIIIECTBA.

I1pusooums TpUMEpPHI BEIECTB C HOHHOMU CBS3BIO.
Ycemanaenueamsy ~ TPUYMHHO-CICICTBEHHBIE  CBSI3U
MEXIYy COCTaBOM BEIIECTBA W BHUJAOM XHUMHYECKOU
CBSI3U, MEXIY HOHHOW CBSI3bI0 M KPHCTALTHYECKUM
CTPOCHHEM  BEILECTBA,

MCKOAY KpUCTAJINICCKUM

CTPOCHHEM BEIECTBA U €T0 (PU3UYECKIMH CBOWCTBAMHU

58

KoBanentnas
XHUMHUYECKas

CBA3b

KoBaneHTHas XuMuyecKkash CBsI3b. OJIEKTPOHHbBIE U
CTpYKTypHbIe (opMyibl. [loHsATHE O BaJEHTHOCTH.
KoBanenTHas HenossipHas cBsi3b. CxeMbl 00pa3oBaHus
KOBAJEHTHOM CBSI3W /s OWHApHBIX COEIMHEHUH.
Monekynspable

ATOMHBIC KPUCTATINIIMYCCKUEC

pPEIIETKH, W CBOMCTBA BEIIECTB C OTUM THUIIOM
PELETOK.

JemoncTpanuu. Buneopparmentsl U craiabl
«KoBanenTHass xumuueckass CBs3b».  Kosuiekmus

BCIICCTB MOJICKYJIAPHOTO W ATOMHOI'O CTPOCHUA.

Mogenn MOJICKYJIAPHBIX u ATOMHBIX

KPUCTAJUIMYECKUX PELIETOK.

ObwscHAmMb, YTO TAKOEC «KOBAJICHTHAS CBA3bY,
«BaJICHTHOCTBY.

Cocmasnsims cxeMbl 00pa30BaHUs KOBaJICHTHOMN
HEIOJISIPHON XMMUYECKOM CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJETNPOBAHHUE.
Onpeodensamp TATI XUMAYECKOU CBSI3U MO (hopmyIie
BEIIIeCTBA.

I1Ipusodums IpUMEPHI BEIECTB C KOBAJIEHTHOM CBS3BIO.
Yemanasnueams npuaMHHO-CIIEICTBEHHBIE CBS3H
MEX1y COCTAaBOM BEIIECTBA M BUJIOM XHUMUYECKOM
CBSI3H, MEXITYy KOBAJICHTHOU CBSI3bIO U
KPUCTATMIECKHM CTPOSHUEM BEIIECTBA, MEXKTY
KPUCTATAYECKIM CTPOCHHEM BEIIeCTBA U €Tr0

(UBUYECKUMHU CBOWCTBAMHU

(un.py; POIII,

school.skysmart.ru
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59

KoBanentnas
MoJIsIpHAs
XUMHUYCCKas

CBA3b

DJIEKTPOOTPULIATENBHOCTD. Psif
ANEKTPOOTPULIATEILHOCTU. KOBalleHTHAsA MOIsIpHAst
XuUMH4ecKas cBsi3b. Jumons. CxemMbl 00pa3oBaHUs
KOBQJICHTHOH MOJIAPHOH CBSI3M U1 OMHAPHBIX
coeuHeHU. MOJIEKYISIpHBIE U aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKY, U CBOWCTBA BEILECTB C
9TUM THUIIOM PEIIETOK.

JemoncTpanuu. Mozaenu MOJEKYJISPHBIX U aTOMHBIX

KpUCTAJUINICCKUX peIlIéTOK.

06bﬂCHﬂl’I’lb, 4YTO TaKOC€ «KOBAJICHTHAJ IOJIsIpHAas CBA3b)»,

«QJIEKTPOOTPHUIIATEIIEHOCTDY, «BO3TOHKa» WA
«CyOomuManus».
Cocmasnams ~ cxeMbl — 00pa3oBaHMS  KOBaJCHTHON

MOJISIPHON XMMUYECKOM CBS3U.

Hcnonv3o6ame 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzoeams MEXaHU3M OOPa30BAHMS TMOJSIPHOU
KOBAJIEHTHOM CBSI3H.

Onpeodensams THUN XUMHUYECKOH CBsi3u 10 dopmyne
BCIIECTBA.
Ilpusooums TpUMEpPHl  BEIIECTB C  KOBAJICHTHOU
MTOJISIPHOM CBS3BIO.
Yemanasnusamsn

MPUYIUHHO-CJICACTBCHHLBIC CBA3HU

MCXKAY COCTaBOM BCIICCTBA U BUIAOM XHUMHYECKOU

CBSI3H, MEXIY KOBaJICHTHOM CBSI3bIO u
KPUCTAIJIMYECKUM  CTPOCHHEM  BEIIECTBA,  MEXIY
KPUCTAIJIMYECKMM  CTPOCHHEM  BeUIeECTBA M €I0

(bU3UYECKUMU CBOMCTBAMHU.

Cocmasname  (HOpMySbl OMHAPHBIX COETUHEHUU 10
BAJICHTHOCTH U HAXOOUmMb BAJICHTHOCTH DJIEMEHTOB TI0
dbopMynie OMHAPHOTO COETMHEHUS.

Hcnonvzosams MaTepruajbHOC MOACIINPOBAHUC

/un.py; POIII,

school.skysmart.ru
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60 Merammuecka | Metammdeckass XUMHYECKasi CBsI3b U MeTayummueckas | O0vsacHAmMb, 9TO TAKOE METAJUTMYECKas CBA3b. (un.py; POII,
s XUMHUYeCKasi | Kpuctammdeckas pemérka. CoiicTBa BemecTs ¢ 3TuM | Cocmagnams CXeMbl  00pa30BaHUS METaJUIMYECKOM 5chool.skysmart.ru
CBA3b THUIIOM PEIIETOK. Enunas npupona XMMHMYECKUX | XUMUYECKOH CBS3H.
CBSI3€H. Hcnonvzo6ams 3HAKOBOE MOJIETTUPOBAHUE.
JemoHcTpanuu.BugeodhparMeHTsl U Clai bl Xapaxmepuszoeambo MEXaHU3M o0Opa3oBaHus
«Metannmuyeckas XxuMuueckast cBsizby. Komnekius METaJUIMYECKOU CBSI3U.
«MeTaibl U CILUIaBbI». Onpeodensms THN XUMHYECKOH CBsI3U 1O  Qopmyse
JlaGopaTtopHbie onbIThI. 29. 3roToBieHNE MO, | BEIIECTBA.
WJUTFOCTPUPYIOLIEH CBOMCTBA METAINIMUECKON CBSI3U Ilpugooums mpuUMepbl BELIECTB C METAJUIMYECKOMN
CBSI3BIO.
Yemanasnueamy ~ NpUYUHHO-CIIEICTBEHHBIE  CBSI3U
MEXIy COCTaBOM BEUIECTBA M BUIOM XHUMHUYECKOU
CBsI3U, MEXKIY METaJUIMYECKOU CBSI3bIO u
KPUCTAJUIMYECKUM  CTPOEHHUEM  BEUIECTBA, MEXIY
KPUCTAJUTMYECKUM  CTPOCHHEM  BEIIECTBA M €ro
(bu3NYECKUMU CBOMCTBAMH.
Hcnonvzoeams MaTepuanbHOE MOJEIHPOBAHNE
61 Crernenb Crenens okucnenus. CpaBHeHUE CTeEHU OKUCTeHUs | OO0vsicHAmb, HYTO TaKOE€  «CTEMEHb  OKHUCIEHUs», (uu.py; POII,
OKHCJICHUSI. u  BaleHTHocTU. [lpaBmyma  pacu€ra  CTeNeHeW | «BaJIEHTHOCTHY.

OKHCJICHHA 110 (bopMynaM XUMHYECKUX COCIMHEHUMN.

Cocmaenams  QopMynbl OWHAPHBIX COEIMHEHUH Ha
OCHOBe 00111ero croco0a MX Ha3BaHHM.

CpasHusamo 6anenmHocms M CTETIEHb OKUCIICHUS
Paccuumvisams crTeneHnn okucieHus Mo Qopmyiaam

XUMHUYCECKUX COG,ZII/IHGHHI\/'I.

school.skysmart.ru
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62 OxucnaurensHo | OKUCIUTEIPHO-BOCCTAHOBUTEIBHBIC PEAKIIMH. Obvacuame, 4TO TaKoe «OKHCIUTEIBHO-
- OnpeneneHue creneHeil OKUCIEHUs I 3JIEMEHTOB, | BOCCTAHOBUTEIIbHbBIE peakuuny, «OKHCITUTEIIbY,
BOCCTAaHOBHUTEN | OOpa3yloIMX BELIECTBA pa3HbIX KiIaccoB. Peakiuu | «BOCCTaHOBUTEIDY, «OKUCIECHHUE, «BOCCTAHOBICHUE.
BHBIC PEAKLIUU | HOHHOTO oOMeHa U OKHMCIHTENbHO- | Knaccugpuyuposams ~ XAMHUYECKHUE  peakluil 1o

BOCCTAHOBUTENIbHbIE  peakuud. OKHUCIUTENb U | IPU3HAKY «U3MEHEHHE CTEICHEN OKHCJICHUS
BOCCTAHOBUTEJb, OKHMCIEHHE W BOCCTaHOBJICHHE. | DIIEMEHTOBY.
CocraBieHne ypaBHEHUN OKUCIUTEND Onpeoensims OKUCIUTEND U BOCCTAHOBUTEID, IPOLIECCHI
HO-BOCCTaHOBUTEJIBbHBIX peakuui METOJIOM | OKHMCJIEHUS U BOCCTAaHOBJICHUS.
3JIEKTPOHHOTO OajaHca. Hcnonvzoeams 3HAKOBOE MOACINPOBAHNE
JleMoHcTpanuu. B3aumopneilcTBue LMHKA € CEpPOM,
cosstHOM kuciotol, xjopumom meau (II). T'openwme
MarHus. BsaumoneiictBue XJIOPHOHU u
CEPOBOIOPOIAHON BOJBI.
63- | O6o0menue u cucremMaru3anus 3HaHUH 1o TemaM «llepuoamueckuii 3akoH U I[lepuonuyeckas cucteMa XHMUYECKHX DIIEMEHTOB
65 JI.1. MenneneeBa u crpoenue atoMa» U «Ctpoenue BemiectBa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIII
66 | KonTponbHas pabora no remMam «llepuoanueckuii 3akon u Ileproanueckas cucrema xuMudeckux snementos (.M. Menneneesa u
cTpoenue aroma» 1 «CtpoeHue BeniecTBa. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN»
67 Pabora Haxg ommbOkamu
68 HToroBelil ypok 110 XMMHH 3a 8 Ki1acc

3. TemaTuueckoe IVIAHUPOBAHUE B TOM YHC(CJI€, C YIE€ETOM paﬁoqeﬁ IporpaMmMsbl BOCIIMTAHHUA ¢ YKAa3aHHEM KOJIHNIECTBA

4acoB, OTBOAMMBIX HA OCBOEHMsI KaxA0i TeMbl 9 Kiaacc (68 yacos, 2 yaca B HeJ1eJ110)







Home
pa
Ypoxk
0B

n/n

Tema ypoka

XapaKTepHCTI/IKa OCHOBHBIX BUO0B I€ATCJIbHOCTH oﬁyqaloumxca

(Ha ypoBHe y4eOHBIX AelCTBHH)

BocnurareabHbI

MMOTEHINAJI

IToBTOpEHHUE 0 00001IeHNE CBeleHUI IO Kypcy 8-ro Kiaacca. XumMu4yeckue peakuuu (5 4)

1 | Knaccudukanus Xapaxmepuzoeams OKCHUJIBI, THIPOKCHUIBI (OCHOBaHUs, aM(poTepHBIE
HEOPraHUYeCKUX TUAPOKCUBI, KUCIOPOACOAEpKAIIUE KHUCIOTHI) U COJIM MO IUIAHY:
BEUIECTB W HX | COCTaB, crocoObl 00pa3oBaHMs HA3BaHMIA, XapaKTepHbIE CBOWCTBA U
HOMEHKJIaTypa MOJTyYeHHeE.

Knaccugpuyuposamw OKCHJIbI, TUJIPOKCH/IBI (ocHOBaHwA,
aM(pOTepHbIE THAPOKCHBI, KUCIOPOCOAEPKAIINE KUCIOThI) U COJH
10 Pa3JIMYHbIM IPU3HAKAM.
Ymemso MOATBEPKIAThH XapaKTEPUCTUKY OTJIETIbHBIX
MPEACTABUTENEH KJIACCOB HEOPTraHWYECKHX BEIIECTB YpPaBHEHUSIMU
COOTBETCTBYIOIINX PEAKIIH.
Packpvisams  B3auMOCBSI3b  MEXIYy KJlaccaMU HEOPraHMYECKHUX
COEIMHEHUH, KaK T€HETUYECKYIO
2- | Knaccuduxanms Obvsichamb, 4YTO TAaKOE «XUMHYECKas PEaKIus», «PeaKiuu
3 XUMHUYECKUX COCIMHEHUS», «PEAKIUU  PA3JIOKEHHUSI», «PEAKIHH OOMEeHay,
peaxuui mo «peakuuu 3aMEeLEHUS, «peaxkun HEeUTpaIu3anumn,
pa3IMYHbIM «OK30TEpMUYECKHE  pEaKLUUN», «IHIOTEPMHUUYECKHE  pEeaKlun»,

VYcraHoBIEHNE NOBEPUTEIBHBIX
OTHOIICHUN MEXly YUUTEIIEM U €r0
YYEHHKaMH, CIIOCOOCTBYIOLIUX
HO3UTUBHOMY BOCIPHUSATHIO YYAILIUMUCS
TpeOOBaHUI U POCHO yUUTENs,
MIPUBJICYEHUIO UX BHUMaHUS K
oOcyxaemMoi Ha ypoke HHQOpMaIHH,
AKTUBH3ALIMM X IT03HABATEIbHON
JESTENIBHOCTH;
(JINYHOCTHBIM pe3yNbTaT)pa3BUTHE
HaBbIKOB COTPYAHMYECTBA CO B3POCIBIMU
U CBEPCTHUKAMU B pPa3HbIX COLMUAJIbHBIX
CUTyalusX, YMEHHS

HC CO31aBaTb

KOH(l)J'II/IKTOB U HaAaXOAUTh BBIXOJbI U3

CIIOPHBIX CUTYallUH.




OCHOBaHUAM
C IIOMOIIBIO
KaTtaja3bl

KapToders.

«o0paTuMBble peaklnn», «HEOOpaTUMBbIE PEaKINN», «OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE peaKIumny, «TOMOTEHHbIE peakuumy,
«TeTEepPOTCHHbIC peaKImn, «KATATUTHYECKUE peaKIm»,
«HEKATAIUTUYECKHE PEAKIHN», «TEIIOBOH 3PPEeKT XUMUUYECKOU
peaKIum.

Knaccuguyuposams ~ xuMu4eckue  peakuuu 1O  Pa3InYHBIM
OCHOBaHUSIM.

Onpeoensams OKUCIUTENIb U BOCCTAHOBUTEIb, IPOIIECCHl OKUCIICHUS U
BOCCTAHOBJICHHSI.

Habniooams u onuceiéams peakiui MEXAY BEIIECTBAMU C IOMOIIIbIO

pycCKOro (pOIHOTO) SI3bIKA U A3BIKA XUMUHU

4-5 | Tlonsarue o ckopoctu | O6wsacHAMb, YTO TAKOE «CKOPOCTh XUMUUYECKOU PEaKIIUM.
XUMHYECKON Apeymenmuposamsb BBIOOpP €IUHULL U3MEpEeHHS VP.
peakiuu. Katanus. Ycemanasnueams ~ TPUUMHHO-CNIEACTBEHHBIE  CBSI3W  BIIMSIHHS
pa3aNyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKHUX PEAKIIHIA.
Habniooams 1 onuceiéams peakiiui MEXAY BEIIECTBAMHU C TIOMOIIbIO
PYCCKOTO (POAHOTO) SI3BIKA H SA3BIKA XUMUH
1Iposooumsb ONBITHL, TOATBEPXKIAIONINE 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIK OT Pa3TUYHbBIX (DaKTOPOB
Xumuyeckue peakuuu B pactsopax (10 1)
6 DnexkTponuTHyecka | Xapakxmepuzosams TIOHATHA <QIEKTPOIUTUYECKAs JUCCOLUALNA», | Y CTAHOBJICHUE IOBEPUTEIbHBIX

sI IUCCOLIHALNS

(QJICKTPOJIHUTEID), KHEIJICKTPOJIUTED).

Ycmanaenueams NpUYMHHO-CIIECTBEHHBIE CBSI3U MEX]y IPUPOAOH

OTHOILLEHUN MEXy YUUTEIIEM U €ro

YU4E€HUKAaMHU, CIOCOOCTBYIOIINX




OJICKTPOJUTA U CTCIICHBIO €ro JUCCOLUAllUH.
Yemanasnusame NPUYUHHO-CIICACTBCHHBIC CBA3HM MCKAY THUIIOM

XUMHYECKOM CBS3U B SJICKTPOJIUTC U MEXAaHU3MOM €TI0 JUCCOMAalUU.

MO3UTUBHOMY BOCTIPDHATHIO YUAIIUMHCS
TpeOoBaHUI 1 POCHO yUHUTE,
MPUBJICYCHUIO NX BHUMAHUS K

o0cyxmaemMoii Ha ypoke nHGOpMaIlu,

7 OcHoBHbIE Xapaxmepuzoeame TIOHATUS «CTENEHb AUCCOLMALIMMY, «CHUJIbHBIE
aKTUBU3AIIMU UX ITO3HABATEIHHOU
MOJIO’KEHUS TEOPUH | SJICKTPOIUTB), «Clabble DJIEKTPOJIUTHI», «KATHOHBI», «AHHUOHBD,
NESITENIbHOCTH;
INEKTPOIIUTUYECKO | «KUCTIOTBI»,  «OCHOBaHHs»,  «conm».Cocmasniams  ypaBHEHUS
(JINYHOCTHBIN pe3yJibTaT)pa3BUTHE
i JUCCOLIMALIUY | AJIEKTPOJINTUYECKON JUCCOLMAIIMU KUCIIOT, OCHOBaHUM U coJieil.
HABBIKOB COTPYAHHUYECTBA CO B3POCIBIMU
(T2 11). Unnocmpuposams npuMepaMyd  OCHOBHBIE TIOJIOKEHHUS TEOPUHU
U CBEPCTHUKAMHU B PAa3HBIX COIMAIIbHBIX
ANEKTPOIUTUYECKON TUCCOLUAIUH.
CUTyalusiX, YMEHHMS HE  CO3/1aBaTh
Pa3znuyams KOMIIOHEHTBI [TOKa3aTeNbCTB (TE3UCOB, apryMEHTOB U
KOH(DJIMKTOB ¥ HaxOJIUTh BBIXOABl U3
(GhopMBI JOKA3aTEIHCTBA)
CHOPHBIX CUTYAIIH.
8—9 | Xumuueckue Xapaxmepuzoeams 00111M€ XUMUYECKHE CBOMCTBA KUCIOT C MO3UIMM
CBOMCTBA KHUCJIOT B | TEOPUU BIEKTPOIUTUYECKON AUCCOLUALINH.
cBeTe teopuu | Cocmaenams MONEKYISpHbIE, TMOJHBIE U COKpAIIEHHbIE HOHHBIE
3JIEKTPOJINTUYECKO | YPAaBHEHHUS PEAKIMI C y4aCTHEM KUCIIOT.
1 auccouuanu Apeymenmuposams BO3MOKHOCTh MPOTEKAHUS PEAKLIUN C y4aCTUEM
KHCJIOT Ha OCHOBE MpaBuia beproise u psija akTUBHOCTH METAJLIOB.
1Ipo6ooumys OoNbITHL, TOATBEPKIAIOIINE XUMUYECKHE CBONCTBA
KHCJIOT, C COOJIIOJICHUEM MPaBHII TEXHUKU 0€30MacHOCTH.
Habnwooams 1 onucviéams peakiiiy ¢ y4acTHEM KHUCIOT C TOMOILBIO
pyccKoro (poAHOro) sI3bIKa U sI3bIKa XUMUU
10 XuMuyeckue Cocmasnsams MOJEKYNISpPHBbIE, TOJIHbBIE W COKpallleHHblE HOHHBIE | Y CTaHOBJIEHUE TOBEPUTEIHHBIX




CBOMCTBaA
OCHOBAHHUI B CBETC
TEOpUHU
3JIEKTPOJIUTUYECKO

U IUCCOLHAINN

ypaBHEHUS PEaKIMi C y4aCTUEM OCHOBAHUM.

Apeymenmupoeams BO3MOXHOCTb IPOTEKAHMS PEAKLUNA C ydacTHEM
OCHOBaHUI Ha OCHOBE INpaBuia beproiuie.

IIposooums  ONBITHL, TMOATBEPXKIAIOIIME XHMHUYECKHUE CBOWCTBA
OCHOBaHUH, ¢ COOJIIOICHIEM MPaBUIJI TEXHUKU 0€30M1acCHOCTH
Habnooams n onucvliéams peakliuy ¢ y4aCTHEM KHCIIOT € MTOMOIIBIO

PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHUHU

11 | Xumuueckue Xapaxmepuzosamsb 00IlIME€ XUMUYECKHE CBOMCTBA COJIEH C MO3UIUN
CBOICTBa COJIEl B | TEOPUU AIEKTPOIUTUUECKON AUCCOITHAIIIH.
cBeTE teopuu | Cocmaenams MONEKYISpPHBbIE, TMOJHBIE U COKpAlIEHHbIE HOHHBIC
ANEKTPOJIUTUYECKO | YPAaBHEHUS PEAKUUN C YHACTUEM COJICH.
1 aucconuanyu Apeymenmupoeams BO3MOXHOCTb IPOTEKAHMS PEAKLMNA C ydacTHEM
coJIel Ha OCHOBE MpaBmiia beproiuie.
IIposooums  OMBITHL, TOATBEPKIAIONINE XUMHUYECKHE CBOWCTBA
coJieid, ¢ coOIr0IeHuEM MTPaBHJT TEXHUKU 0€30MacHOCTH.
Habniooams v onuceliéams peakuy C y4acTUEM COJIEH C TOMOIIbIO
PyCCKOro (POIHOTO) SI3BIKA U A3BIKA XUMHUHU
12 [lonsTue o Yemanasnueams 3aBUCUMOCTD MEKIYy COCTaBOM COJIM M XapaKTEpOM
TUIPOJIN3E COJEN TUIPOJIN3a
Ananuzuposams cpeny pacTBOpa COJM C IOMOIIBIO HHIUKATOPOB
IIpocnozuposams THI TUAPONM3a COJIM Ha OCHOBE aHallM3a €ro
bopMyIib
13 [TpakTrueckas Ymems»  oOpamatecsi ¢  7a0OpaTopHbBIM  00OpPYAOBAaHHEM U

OTHOILLICHUN MEXY YUUTEIEM U €T0
YUEHUKAMHU, CIIOCOOCTBYIOLINX
MO3UTUBHOMY BOCHPHUSATHIO YHAITUMHCS
TpeOOBaHMI U MPOCKO yuuTENS,
IPUBJICYCHUIO UX BHUMAHUS K
o0cyx/1aeMoi Ha ypoke HH(popMaIum,
aKTUBU3AIMH UX TO3HABATEILHOM
NeSITeNbHOCTH;
(JIMYHOCTHBIH pe3ynbTaT)pa3BUTHE
HaBBIKOB COTPYIHHYECTBA CO B3POCIBIMHU
M CBEPCTHUKAMH B Pa3HBIX COLMAIBHBIX
CUTyallUsX, yMEHUS He  CO3/aBaTh
KOH(JIMKTOB M HaXOAUTh BBIXOABI W3

CIIOPHBIX CI/ITyaLII/Iﬁ .




pabora  Ne 1.
Pemenue
IKCIIEPUMEHTATIBH
BIX 337a4 MO TeMme
«DIEKTPOIUTUUECK

asg Juccouranus»

HarpeBaTeNbHBIMU NPUOOpaMH B COOTBETCTBUU C IpaBHJIAMU
TEXHUKU 0€30MaCHOCTH.

Habntooams cBOWCTBA AJIEKTPOJIUTOB W MPOUCXOIAINIMX C HUMH
SBJICHU.

Habnooams 1 onuceiéamv peakUMyd C y4aCTHEM 3IIEKTPOJIUTOB C
IIOMOUIbIO €CTECTBEHHOI'O (PYCCKOIO WJIM POJHOIO) SI3bIKA M sA3bIKA
XUMHUH.

(DopMyﬂupoeamL BBIBO/JbI 10 pe3yiibTaTaM IMPOBCACHHOI'O

JKCTICPUMEHTA

14 O06o01IeHre U cucTeMaTr3aIisl 3HaHUK 110 TeMe « XMMUYECKHUE PEaKIMK B pacTBOpax
IIEKTPOIIUTOBY

15 KonTponbnas padora Ne 1 no reme «XuUMHUECKHUE PEAKIIMN B pACTBOPAX 3JIEKTPOIUTOBY

HemeTtanabl u ux coequHeHus (25 4)

16 Oo6mast ObwvsicHaAmsb, YTO TaKOE HEMETAJLIEI. VYcraHoBiIeHUE JOBEPUTETBHBIX
XapaKTEePUCTUKA CpasHusams aJITOTPOITHBIE BUJIOM3MEHEHUS KHCIIOPO/Ia. OTHOIICHUN MEXTy YIUTEIIEM H €T0
HEMETaJJIOB Packpuvieams IPUYIHHBI ATUTOTPOITHH. YYEeHUKAMH, CTIOCOOCTBYIONTUX

Xapaxmepuzoeamvb XUMUUYECKUE DJIEMEHTBI-HEMETAIUIBI U IIPOCTHIE
BEIIECTBA-HEMETAIUIBI: CTPOCHUE, (PU3NYECKUE ¢ XUMHYECKHE
CBOMCTBAa HEMETAJIOB.

Obwsicrame 3aBUCUMOCTD OKHCJIIHUTEIIFHO-BOCCTAHOBUTEIHHBIX
CBOMCTB (WM npedcKkasviéams CBOWCTBA) dJIEMEHTOB-HEMETAIIJIOB OT
UX MOJIOKEHUS B Ilepuoanyeckoi cucreMe XMMHYECKUX JIEMEHTOB

J. 1. Menneneena.

MO3UTUBHOMY BOCIPUSATHIO YUAILIUMUCS
TpeGoBaHUM 1 MPOCHO ydauTes,
MPHUBJICYCHUIO X BHUMAHUS K
obOcyxmaemMoii Ha ypoke nHpopMaIu,
aKTUBU3AIMH UX TO3HABATEIbHOM
NesITebHOCTH;

(JTMIHOCTHBIHN pe3yibTaT)pa3BUTHE




Ycmanasnueamb IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM
aToMa, XMMHYECKOW CBSI3bI0, THUIIOM KPHUCTAUIMYECKOW pELIETKH
HEMETAJJIOB U MX COSAMHEHUH, X (PU3NIECKUMHU CBOWCTBAMH.

ﬂ 0KA3b16aMbOTHOCUTEILHOCTD ITOHATHI «METAII» M «HEMETaJL»

17 OO6mas Xapaxmepuzosamv cTpoeHHUE, PU3NUECKHE U XUMUYCCKHUE CBONCTBA,
XapaKTepUCTHKA MOJIy4YeHUE U MPUMEHEHHUE TrajoreHoB B IJIaHe O0IIero, 0COOEHHOTO
anemeHToB  VIIA | u equHuyHOTO.

TPYIIIBI — | Yemanasnusams NpUYUHHO-CIICICTBEHHBIC CBSA3H MEXKTY CTPOCHUEM
raJloreHoB aToOMa, XHUMHUYECKON CBSI3bI0, THIIOM KPHUCTAJUIMYECKON pPEIIETKH
TaJIOTeHOB, X (PU3MYECKUMU U XUMUYECKUMU CBOMCTBAMU

18 Coenunenus Xapaxmepuzosams coctaB, (U3NYECKUE U XMMHUYECKHE CBOICTBA,

TaJIOTCHOB MOJIyYeHUEe W NPUMCHCHHE  COCJAMHCHHWN  TaJOTCHOB  C

HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
Haszvieamb COEAMHEHUs TallOTEHOB IO (opMylie U cocmasnsamo
(bopMyIIbI 10 UX Ha3BaHUIO

Ycemanasnuseame IIPUYHUHHO-CJIEICTBEHHbIE CBA3U MEXIY
XUMHUYECKOH  CBSI3bIO, THUIIOM  KPUCTAUIMYECKOM  PELIETKH
COCIMHEHUIN TaJloT€HOB, HX (QU3NYECKUMU U XUMHUYECKUMHU
CBOMCTBaMH.

IIposooums, Habar00ams U ORUCHIEAMb XUMHUUECKUN HKCIIEPUMEHT
[0 pAacrno3HaBAaHUIO TaAJIOTEHUJ-MOHOB C COOJIOJACHUEM IpPaBUI
TEXHUKU 0€30I1aCHOCTH.

Boinoaname PacuCThl MO XUMHUYCCKUM (I)OpMy.]'IaM U YpaBHCHUAM

HABBIKOB COTPYAHHUYECTBA CO B3POCIBIMU
U CBEPCTHUKAMHU B Pa3HBIX COLMAJIbHBIX
CUTyalUMsIX, YMEHHS  HE  CO3JaBaThb
KOH(QJIMKTOB M HAaXOJIUTh BBIXOABI U3

CHOPHBIX CUTYaIHi.




peaKkuii, MPOTEKAIOIINX C YYaCTUEM COCIMHEHUM TaJlOr€HOB

19 [TpakTnueckas Yumemv  oOpamarbcsi ¢ 1abopaTOpHBIM  OOOpPYIOBaHHEM U
pabora  Ne 2. | HarpeBaTelbHBIMH TIPUOOpPaMU B COOTBETCTBHHM C TPAaBUIIAMHU
«U3yuenune TEXHUKU 0€30MaCHOCTH.

CBOWCTB  COJISIHOM | Habntooams CBOWCTBA AJICKTPOJIMTOB W MPOUCXOISANIMX C HUMH
KHCJIOTBD) SIBIICHH.
Habnwooams 1 onuceléams PeaklMyd C YY9aCTHEM DIIEKTPOIHUTOB C
MIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) sI3bIKA M SI3BIKA
XUMHH.
Dopmynuposamb  BBIBOABI 1O  pe3yJbTaTaM  IPOBEIACHHOTO
IKCTIEPUMEHTA

20 Oo6mas Jasamb 00NIYI0 XapaKTEPUCTUKyaTOMaM, IMPOCTHIM BEIIECTBAM H

XapaKTePUCTHKA COCJMHEHUSM XaJIbKOTEHOB B 3aBUCHMOCTH OT WX TIOJIO)KEHHUS B

ymeMeHToB VI A -

xanbKoreHon. Cepa

Ilepuonnueckoii cucreMe.

Xapaxkmepuzoéamv ~ CTpOEHHWE,  aNIOTPONUs,  (QU3UUECKUe U
XMMHUYECKHE CBOWCTBA, MTOJyYCHHE U IPUMEHEHUE CephI.
Yemanasnueams TpUYMHHO-CIIEICTBEHHBIE CBSA3U MEX/Y CTPOCHUEM
aToMa, XMMHYECKOH CBS3bIO, THIIOM KPUCTAJUIMYECKON pPEmETKH
cepsl, € GU3NUECKUMH U XUMHUYECKUMHU CBOMCTBAMHU.

Bvinonnsams pacdy€Tel MO XUMHUYECKUM (opMyiaM M ypaBHEHUSM
pEaKIHiA, MPOTEKAIONINX C YYACTHEM CEPBI.

IIposooumy, nabnooams M onucvléams XAUMUYECKUN 3KCIEPUMEHT

10 TOPEHUIO Cepbl Ha BO3AYyXe M B KHCIOPOJE C COONIIOJCHUEM

VYcTaHoBIIEHUE TOBEPUTEIbHBIX
OTHOIICHUH MEXy YUUTEIIEM U €r0
YUEHUKAMHU, CLIOCOOCTBYIOLINX
HO3UTUBHOMY BOCIIPUATHIO YYAILIUMUCS
TpeOOBaHMI U MPOCKO yUuTENS,
NPUBJICUYCHUIO UX BHUMAHUS K
o0cyx/1aeMoi Ha ypoke uH(popMaIum,
aKTUBU3ALMH UX IO3HABATEIbHOM
NeSITeNbHOCTH;
(JINYHOCTHBIN pe3ysibTaT)pa3BUTHE
HaBBIKOB COTPYIHHUYECTBA CO B3POCIBIMU
U CBEPCTHUKAMH B Pa3HBIX COLMAIBHBIX
CUTyallUsX, yMEHUS He  CO3/aBaTh
KOH(JIMKTOB M HaXOAUTh BBIXOIBl U3

CIOPHBIX CUTYallU.




IMpaBUJI TCXHUKH 0e3omacHOCTH

21

CepoBogopoa u

CynbhUIBI

Xapaxkmepuzoeéamv coctaB, (hU3MYECKHMEe M XHUMHUYECKHE CBOWCTBA,
MOJYyYECHHUE U MPUMEHECHUE COCIMHEHUN CEPBI B CTEIIEHU OKHCIICHUS
—2 ¢ UCIOJIb30BAHUEM PYCCKOTO (POHOTO) S3bIKA U SI3bIKA XUMHUHU.
Ha3zvieams coenuHeHus: cepsl B CTEIIEHU OKUCICHUS —2 10 Gopmyie
U cocmasnams HOpMyIIb IO UX HA3BAHUIO.

Cocmasnames MONEKYJISPHBIE W HOHHBIE YpaBHEHUS PEAKIUH,
XapaKTEPU3YIOIINE XUMHUYECKHE CBOMCTBA COEOUHEHUN CEpbl B
CTENEHU OKUCIIECHUS —2.

Onucviéams TIPOLIECCHl OKUCIICHUS-BOCCTAHOBIICHUS, ONpeoeisims
OKHUCJIUTEb U BOCCTAHOBUTEINIb U COCMABAAMb JIIEKTPOHHBIN OanaHC
B PEAKIMIX C YUaCTUEM CEPhI B CTETICHU OKUCIICHUS —2.
Yemanaenusamo IIPUYMHHO-CIIEICTBEHHbIE CBSI3U MEXKIY
XAMHMYECKOM  CBSI3bIO,  TUIIOM  KPUCTAUIMYECKOM  PEIIETKHU

CO@}II/IHGHI/II\/'I CEPhI, UX (i)I/ISI/I‘-IeCKI/IMI/I 1 XUMHYEeCKUMH CBOMCTBAMHU

22

Kucnoponueie

COCTMHECHUS CEPBI

3anucvieamv HOPMYIBI OKCHIIOB CEPBI, HA3bIBAMb WX, ONUCLIBAND
CBOMCTBA Ha OCHOBE 3HAHWI 0 KHCIIOTHBIX OKCHAX.

Xapaxmepuzoeams cocTaB, (U3NYECKHE M XHUMHUYECKHE CBOMCTBA
CEPHOM KHUCIOTBl KaK JJEKTPOJIUTA C MCIOJb30BAHUEM PYCCKOTO

(poaHOTO) S3BIKA U SI3BIKA XUMHH.




Cocmaénams  MOJEKYISPHbIE W WOHHBIE YPAaBHEHUS PpPEAKLUU,
XapaKTEePU3YIOLUX XUMUYECKUE CBOMCTBA CEPHOU KUCIIOTHI.
PacnosznasamucynbhaT-noHbI.

Xapaxmepuzosams CBONCTBA KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI
KaK OKHCJHTENSl C HCIHOJB30BaHHWEM PYCCKOro (POAHOrO) si3blka U
S3bIKA XUMUHU.

Cocmasnsamo ypaBHEHUS OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX
peaxiuii METOJI0M AJIEKTPOHHOIO OaiaHca.

Buvinonnams pacu€Thl MO XUMHUYECKUM (QopMyJaM U ypaBHEHHUSIM
pEaKLHi, MPOTEKAIIIMNX C Y4aCTUEM CEPHOU KHUCIIOTHI.

Habnooams 1 onucbiéams XUMAYECKUH IKCIIEPUMEHT

23 [IpakTuyeckas Ymemsv  oOpamatbcss ¢ 1a0OpaTopHbIM — 00OpyIOBaHHEM U
padora  Ne 3. | HarpeBaTeNbHbBIMM MpHOOpaMH B COOTBETCTBUM C IpaBWJIaMU
«3yuenue TEXHHUKHU 0€30MaCHOCTH.

CBOMICTB cepHoil | Habnrooams CBOWCTBA SJEKTPOJIUTOB M MPOUCXOISANIUX C HHUMH
KHUCIJIOTBD) SIBJICHUU.
Habniooams 1 onucviéams peakllud € y4aCTHEM 3JEKTPOJIMUTOB C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA M S3BIKA
XUMUH.
@opmynuposamb  BBIBOABL IO  pe3yjbTaTaM  IMPOBEAECHHOTO
JKCTIEPUMEHTA
24 | OGmas Jlasame 0ONTyI0 XapaKTePUCTUKyaTOMaM, IMPOCTHIM BEIIECTBAM W
XapaKTEepUCTUKA COCIMHEHUSIM TTHUKTOI'€HOB B 3aBUCHMOCTHM OT HUX IOJOXKEHHUSA B
XUMHYECKHUX [Iepuoanueckoii cucreme.

VYcraHoBIEHNE NOBEPUTEIBHBIX
OTHOIICHUN MEXy YUUTEIIEM U €r0
YYEHHKaMHM, CIIOCOOCTBYIOLINX
NO3UTUBHOMY BOCIPHUATHIO yYaIlIUMUCS
TpeOOBaHUI U POCHO yUUTENs,
MIPUBJICYEHUIO UX BHUMaHUS K
o0cyx/1aeMoi Ha ypoke HH(opMaIu,
AaKTUBH3AllMM X IT03HABATEIbHON
NeSITeNIbHOCTH;

(JIMYHOCTHBIH pe3ynbTaT)pa3BUTHE
HAaBBIKOB COTPYAHMYECTBA CO B3POCIBIMH
U CBEpPCTHUKAMU B pa3HbIX COLMAIBHBIX

CUTyalusix, YMCHUA HE CO31aBaThb




3J1eMEHTOB VA

rpynnsl. A30T

Xapakxmepuzosams CTpoeHUe, HpU3NYECKHe U XMMUYECKHE CBOWCTBA,
NOJy4YeHHE W IPUMEHEHHME a30Ta C MCIOJIb30BaHHUEM pPYCCKOIO
(poIHOTO) fA3BIKA U SA3bIKA XUMHH.

Hasvieamsy coenrnenus a3zora 1o popmyne U cocmasnsims HOPMYJIbl
10 UX Ha3BaHUIO.

Ycemanaenueams NpUYMHHO-CIIECTBEHHBIE CBSI3U MEXJy CTPOCHUEM
aToMa W MOJIEKYJbl, BMJIOM XHUMHUYECKOM CBSI3U, THUIIOM
KPUCTANIMYECKOM pemérku a3ora U ero  (pu3nueckumu M
XUMHUYECKUMHU CBOWCTBAMH.

Buinonnams pacuérsl MO XUMHUYECKUM (QopMysiaM U ypaBHEHHUSIM

peakIii, MPOTEKAIIINX C y4aCTUEM a30Ta

25

Ammuak. Conu

aMMOHU

Xapakmepuzoeéams COCTaB, CTPOCHHE MOJEKYNbI, (hU3UYECKHEe U
XUMHYECKHE CBOICTBa, IOJIy4eHHE U TMPUMEHEHUE aMMHaKa cC
UCTIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMHUH.
Ha3zvieams comu ammoHus 1o dopMynaM U cocmagiams HOpMYIIbI
0 UX Ha3BaHUSIM.

3anucvléams  MONEKYNIApHbIE W HOHHBIE YPaBHEHHS peakuui,
XapaKTepU3yIOIIMEe XUMUYECKHE CBOMCTBA aMMMaka M COJEH
aAMMOHMUSL.

Cocmasnsams ypaBHEHUS OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX
peaxkiuil ¢ yduacTueM aMMHaKa C IIOMOIIBIO AIEKTPOHHOTrO OaaHca.
Ycemanasnueams TPUUNHHO-CIENCTBEHHBIE CBS3M MEXIY BHAAMHU
XUMHUYECKHX CBSA3EH, TUIIAMU KPUCTAJUIMYECKHX PEIIETOK aMMHUaKa 1

coJied aMMOHHSA U NX (1)I/131/ILIGCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMHU.

KOH(l)J'II/IKTOB N HaXOJHUTh BBbIXOIBI

CIIOPHBIX CUTYallUN.

nus3




IIposooumvs, nabaooams U onucvléams XUMUYECKUA DKCIIEPUMEHT
M0 PACIO3HABAHUIO MOHOB aMMOHHMS C COOJIO/ICHUE MTPABWII TEXHUKU
0€30MacCHOCTH.

Bvinonnsims pacd€Tel MO XUMHYECKUM (OpMysiaM U ypaBHEHHSIM

peaKHHﬁ, IIPOTCKAOIIUX C YHaCTUEM aMMHUaKa

26 [TpakTHueckas Ilonyuams, cobupams W pacnosnasams ammuakOopawamscs ¢
pabota Ne 4. 1ab0paToOpHBIM 00OpPYIOBAaHHUEM M HArpeBaTeNbHBIMU MpUOOpamMu B
«[lomyuenue COOTBETCTBUH C IPAaBUIIAMU TEXHUKHU 0€30ITaCHOCTH.
aMMHaKa u Habnrooams 1 onuceiéams XUMAYECKHNA HKCTIEPUMEHT C MOMOIIBIO
W3yYEHHE €0 PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHUH.

CBOWCTBY Dopmynuposams  BBIBOABI O  pe3yjibTaTaM  MPOBEIACHHOTO
HKCIEPUMEHTA.
Compyonuuams B TIPOIECCE YUEOHOTO B3aMMOJICUCTBUS TIpU paboTe
B TPyIITax
27-28 | Kucnopoaconepxka | Xapakmepuzosams cocTaB, (GU3NYECKHE U XHMHYECKHE CBOWCTBA,

II1e COeTUHEHUS

a3oTa

MIOJIy4YeHUE W IPUMEHEHHE OKCHJIOB a30Ta C HCIOJIb30BAaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U S3BIKA XUMHUH.

Cocmasnames MOJNEKYJISPHbBIE W HWOHHBIE YPaBHEHUS pPEakKIUH,
XapaKTEPU3YIOLINE XUMUYECKUE CBOMCTBA OKCHUJIOB a30Ta.
Yemanaenueams TPUUMHHO-CIEACTBEHHBIE CBSI3M MEXKIY BHIIOM
XAMHYECKOW CBSI3M, THUIIOM KPUCTAJUIMYECKOW PEHIETKH OKCHIOB
a30Ta U uX PU3NYECKUMHU ¥ XUMUYECKIUMHU CBONCTBAMU.

Xapaxkmepuzoeéams cocTaB, (pU3MUECKHE W XUMHYECKHE CBOWCTBA




A30THOM KHUCJIOTHI KaK 3JIEKTPOJINTA, IPUMEHEHHE C UCIIOIb30BAHUEM
pyccKoro (poHOro) sI3blKa U A3bIKa XUMUH.

3anucvliéams  MONEKYJIApHbIE M HOHHBIE YPAaBHEHUsS peakLui,
XapaKkTEepU3yKLIMe XUMHUYECKHE CBOMCTBA a30THOW KHUCJIOTHI Kak
3JIEKTPOJINTA.

IIposooums, HabaoO0ams N ONUCHIBAMb XUMUYECKUNA SKCIIEPUMEHT,
XapaKTEepU3YIOLUN CBOMCTBA a30THOM KHUCJIOTHI KaK JJIEKTPOJIMTA, C
COOJIIOZICHHEM MPaBUJI TEXHUKU 0€30MaCHOCTH.
Xapakmepuz06amba30THYIO KUCIOTY KaK OKUCIUTENb.

Cocmasnsamo yYpaBHEHUS OKHCJIUTENBHO-BOCCTAHOBUTEIIBbHBIX
pEaKUH, XapaKTEPU3YIOIIMX XWMHYECKHE CBOMCTBA a30THOM
KHUCIIOTHI KaK OKUCIIUTES, C TOMOIIBIO JIEKTPOHHOTO OaaHca.
Ilposooums, HabarwOamv U onucevléams XUMUYECKUNA AKCIIEPUMEHT,
XapaKTEepU3YIOLUN CBOMCTBA a30THOM KUCIOTBI KaK OKUCIUTEINS, C

CO6J'IIOI[€HI/ICM MpaBUJI TCXHUKHU 0e30macHOCTH

29

®docdop u ero

COCAMHCHU S

Xapakmepuzosamv  CTpOCHHE, aJIOTpONUi0, (U3UYECKUE U
XUMUYECKHE CBOWCTBa, IOJydyeHHWe W TmpumeHeHue dochopa ¢
UCTIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMHUH.
CamocrosTenbHO onucviéams CBONCTBa okcua (ocdopa(V) kax
KHCJIOTHOTO OKCHJIa M CBOMCTBA OpTO(POCHOPHOI KUCITOTHI.
Hnnrocmpuposams 3TH CBOWCTBA YPaBHEHHSIMH COOTBETCTBYOIINX
peakuuil.

IIposooumu, nabaodams U onucbi6ams XUMUYECKUN IKCIIEPUMEHT C

COOTIOIEHNEM TIpaBUI TEXHUKHA 0€30I1aCHOCTH.

VYcraHoBIEHNE NOBEPUTEIBHBIX
OTHOIICHUN MEXy YUUTEIIEM U €r0
YYEHHKaMHM, CIIOCOOCTBYIOLIUX
MIO3UTUBHOMY BOCIIPUSATHIO YYAILIUMUCS
TpeOOBaHUl U POCHO yUUTENs,
MIPUBJICYEHUIO UX BHUMaHUS K
o0cyx/1aeMoi Ha ypoke HH(popmMaIu,
aKTUBH3AlMM X IT03HABATEIbHON

TS TCIIbHOCTH;




Pacnosznasamvdochar-nons
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OO6mas
XapaKTePUCTHKA
3JIEMEHTOB IVA-

rpynnsl. YTiaepoa

Jasams 0OIIYI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM BEIIECTBAM U
COeMHEHUsIM 3JeMeHTOB [V A- Tpymnmel B 3aBHCHMOCTH OT HX
nosioxkeHnus B [lepuoanueckoit cucreme.

Xapakmepuzoéamv ~ CTpOEHHUE, AJUIOTPONHIO,  (pU3MUecKue U
XMMHUYECKHE CBOICTBA, MOJY4YCHHE W NPUMEHEHHE aMOP(HOro
yriepoja W €ro COPTOB C HCIIOJIB30BAaHUEM PYCCKOTO (POTHOTO)
A3bIKA U S3bIKa XUMUHU.

Cpasnueams CTpOEHUE U CBOMCTBa aiMa3a U rpagura.

Onucvl6ams OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA YIIIEpOIa.
Ilposooumy, nabarwoame N onucvl8ambs XUMUUECKUNA SKCIIEPUMEHT C

CO6J'IIO,I[CHI/ICM IIpaBUJI TCXHUKHU 0€e30IacHOCTH
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Kucnopoaconepxa
e COCMHEHHS

yriepona

Xapaxkmepuzoeams cocTaB, (pu3NYeCKHMe M XMMHUYECKHE CBOMCTBa,
NOJy4YeHHEe M NPUMEHEHHE OKCUIOB YIJIepoa C HCMOJIb30BAHUEM
pyccKoro (POIHOTO) S3bIKA H S3BIKA XUMUH.

Yemanasnueams TPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY BHUIAMH
XUMHUYECKHX CBSI3€H, TUNAMM KPUCTAUIMYECKUX PEIIETOKOKCHIOB
yriepoja, ux (pU3MUEeCKUMH U XMMHUYECKHMMH CBOMCTBAMH, a TAK¥Ke
IPUMEHEHHEM.

Cobnrooame mpaBuia TEXHUKH O€30MaCHOCTH IMPH HCIOJb30BaHUU
MIEYHOT'O OTOTJICHHS.

Oxa3vl6amsb TIEPBYIO IOMOILb TIPU OTPABICHUN YTapHBIM Ta30M.

Xapaxkmepusoeams cocTaB, (pU3MUYeCKHMe M XHMUYECKHE CBOICTBa,

(JTMIHOCTHBIHN pe3yibTaT)pa3BUTHE
HABBIKOB COTPYAHHYECTBA CO B3POCIBIMH
U CBCPCTHHKAMH B Pa3HbIX COIUAJIIBHBIX
CUTyallusX, YMEHUS HE  CO3/1aBaTh
KOH(JIMKTOB M HAXOIUTh BBIXOABI W3

CIIOPHBIX CUTYallUN.




MOJy4YeHHE ¢ TMPUMEHEHHE YrOJbHOM KHUCIOTBI M €€ coyeu
(kapOOHATOB W THIPOKAPOOHATOB) C HCIIOJIB30BAHHEM PYCCKOTO
(poaHOTO) A3bIKA U SI3bIKA XUMHH.

HUnnrocmpuposams 3aBUCUMOCTb CBOWCTB COJIEH YTrOJIbHOM KHUCIIOTHI
OT UX COCTaBa.

IIposooumy, naba0dams N ONUCHIBAMb XUMHYECKUN IKCTICPUMEHT C
COOJTIOZICHHEM MPaBUJI TEXHUKU 0€3011aCHOCTH.

Pacnosznasamy xapOoOHAT-HOH.

Buvinonname pacuéTel 0 XUMUYECKUM QopMyIam

Y YPaBHEHUSM PEAKIUN, TPOTEKAIOLIUX C YIaCTHEM

COEMHEHUH yriepoaa

32 [IpakTuyeckas Tonyyameo, cobupams u pacnozuasamu YTIIEKHUCIBIN
paborta Ne 5. razOopawamscs c 1ab0paTOPHBIM o0opyaoBaHUEM u
«[Tonyyenue HarpeBaTeNIbHBIMU MPUOOpPaMHU B COOTBETCTBHM C IpaBUJIaMU
YTJIEKHUCIIOTO Ta3a U | TEXHUKU 0€30MacHOCTH.

U3y4eHHE ero Habnrooams n onuceiéams XUMAYECKHNA DKCTIEPUMEHT C MOMOIIBIO
CBOMCTB» pycckoro (poAHOro) sI3bIKa U SI3bIKA XUMUU.
@opmynuposams  BBIBOABL 1O  pe3ylbTaTaM  MPOBEACHHOTO
IKCIEPUMEHTA.
Compyonuuams B TIpOIECCE yUeOHOTO B3aMMOJICUCTBUS TIpH paboTe
B Ipymnmnax
33 YTrneBoopobl. Xapaxmepuzo6amb 0COOEHHOCTH COCTAaBAa U CBOHCTB OPraHUYECKHX

COEJIMHEHMI.

VYcraHoBIEHNE NOBEPUTEIBHBIX
OTHOIICHUN MEXy YUUTEIEM U €T
YYEHHKaMHM, CIIOCOOCTBYIOLINX
NO3UTUBHOMY BOCIPHUATHIO yYaIlIUMUCS
TpeOOBaHUI U POCHO yUUTENs,
MIPUBJICYEHUIO UX BHUMaHUS K
o0cyx/1aeMoi Ha ypoke HH(opMaIu,
AaKTUBH3AllMM X IT03HABATEIbHON
NeSITeNIbHOCTH;

(JIMYHOCTHBIH pe3ynbTaT)pa3BUTHE
HAaBBIKOB COTPYAHHMYECTBA CO B3POCIBIMU
U CBEPCTHUKAMU B pPa3HbIX COLMUAJIbHBIX

CUTyalusix, YMCHUA HE CO31aBaThb




Paznuuamo npenenpHbIC U HEMIPEACIBbHBIC YTIIEBOAOPOIBI.

Hazvieamv m  3anucviéams (MOnexkynspHblE WU

bopmyIb
CTPYKTYpHBIE) BaXKHEHILINX MPEACTaBUTEIIEHN YTIE€BOLOPOIOB.
Ilpeonacame  SKCIIEPUMEHT 1O  PACIO3HABAaHMIO  COEAMHEHHH
HENpeieIbHOI0 CTPOSHHUSL.

Habnooams 3a X010M XUMHUYECKOTO SKCIEPHUMEHTA, OIHCHIBATh €TI0
U JIeJIaTh BBIBOJIBI HA OCHOBE HAOJIOACHUH.

Quxcuposams Pe3ynbTaThl SKCHEPUMEHTAa C IOMOIIBIO PYCCKOIO

(pomHOTO) sA3bIKA, a TaKXKe C MOMOUIbI0 XUMHUYECKUX (opmyn u

KOH(l)J'II/IKTOB N HaXOJHUTh BBIXOAbI U3

CIIOPHBIX CUTYallUN.

YpaBHEHUM.
34 Kucnopoaconepxa | Xapakmepuzosamw CIIUPTHI, KaK KHCJIOPOJICO/IEpIKaLe | Y CTaHOBJIEHHUE JOBEPUTEIIbHbBIX
- OpraHMYECKHUE COCTUHEHUS. OTHOIICHUN MEXly YUUTEIIEM U €r0
mue opranundeckue | Knaccuguyuposams ciupTsl IO aTOMHOCTH. YYE€HUKAaMHU, CIOCOOCTBYIOLINX
COEIMHEHUs Haszvieamy mpeacTaBUTeNne OJHO- M TPEXATOMHBIX CHUPTOB M | MO3UTHBHOMY BOCHPHUSATHIO YHAITUMHCS
3aMuChIBAaTh U3 POPMYIIBI. TpeGoBaHUH U IPOCHO yUuTE,
Xapaxkmepuzosambv KHCJIOTBI, KaK KHCJIOPOJICO/IEPIKALME | IPUBJICUCHUIO X BHUMAHUS K
OpraHUYECKHUE COETUHEHUS. oOcyxaeMoi Ha ypoke HHQOpMaIHH,
Hasvieamy  mpeacTaBuTeNneil  NpelenbHBIX M HENpeAeNbHbIX | aKTUBU3AIMM UX MO3HABATEIBHOM
KapOOHOBBIX KUCIIOT U 3alUCHIBATh U3 (OPMYIIBIL. NESTENBHOCTH;
(JIMYHOCTHBIH pe3ynbTaT)pa3BUTHE
HaBbIKOB COTPYAHHMYECTBA CO B3POCIBIMU
35 Kpewmnuii u ero Xapaxmepuzoeams CTPOCHHE aTOMOB W KPHUCTALIOB, (PU3NUECKHe U

COCTUHEHUS

XUMHUYCCKUC CBOfICTBa, MMOJIY4CHHE HW TPHUMCHCHUC KPEMHHA C
HCIIOJIb30BAHUECM PYCCKOT'O (pO)IHOI‘O) SA3bIKa U A3bIKa XMUMHH.

Yemanasnusame NPUYIUHHO-CJICACTBCHHBIC CBA3U MCIKAY CTPOCHUCM

H CBCPCTHUKAMU B Pa3HbIX COIUAIBHBIX

CUTyalusix, YMCHUA HC CO31aBaThb

KOH(l)J'II/IKTOB U HaAaXOAUTh BBIXOJbI U3




aToMa, BHJIOM XUMHUYECKOW CBSI3M, TUIOM KpPUCTAJUIMYECKOH
PEMETKN KPEeMHHUSL, ero PU3MUECKUMH U XUMHUYECKUMHU CBOHCTBAMHU.
Bvinonnsams pacy€Tbl 10 XUMHUECKUM (popmyiam

Y YPaBHEHUSM PEAKIMH, IPOTEKAIOLINX C yYaCTHEM

KPEMHHUS U €ro COeMHEHUI.

Xapaxmepuzoeame CcOCTaB, (U3MUECKHE U XHUMUYECKHE CBOWCTBA,
MOJIyYE€HUE U IPUMEHEHUE COEIMHEHUN KPEMHHUS C UCIOJb30BaHUEM
PYCCKOro (POHOI0) S3bIKa U A3bIKA XUMHH.

CpasHusamb JUOKCUABI YIIIEPOJa U KPEMHUS.

Onucvieams Ba)KHEUIINE THUIIBI MPUPOIHBIX COEAMHEHUH KpEMHUS
KaK OCHOBHOTI'O 3JIEMEHTA JINTOC(HEPBHI.

Pacnosznasams cunukaT-uoH

CIIOPHBIX CUTYAIUH.

36 CunukartHas Xapaxkmepuzoeams CUINKATHYIO IPOMBIIUIEHHOCTh U €€ OCHOBHYIO
IPOMBIIUIEHHOCTh | MPOIYKIUIO.
Ycemanasnueams ananorum Mexy pa3iaMuHbIMU OTPACIIMHU
CUJIMKaTHON IPOMBIIIEHHOCTH
37 [Honyuenue Onucvieamb HaXOXKIEHUE HEMETAIIJIOB B IPUPOJE.
HEMETAJIJIOB Xapaxmepuzoeams  (HpaKIMOHHYIO IEPETOHKY KHUAKOTO BO3/1yXa,
KaK COBOKYITHOCTb (DU3MYECKHX MPOLIECCOB.
Apeymenmupoeams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIM MpoOIleccaM
38 [Tonyuenue Xapaxkmepuzoeams XUMU3M, ChIpBE, annapaTypy, Hay4Hble
BaXHEHIINX MPUHLIMIIBI ¥ IPOTYKIINIO IPOU3BOCTBA CEPHON KUCIIOTHI.

VYcraHoBIEHNE NOBEPUTEIBHBIX
OTHOIIEHUH MEXYy YUUTEIEM U €r0
YYEHHKaMHM, CIIOCOOCTBYIOLINX
MTO3UTUBHOMY BOCTIPUSTUIO YUAILIUMHCS
TpeOOBaHUI U POCHO yUUTENs,
IIPUBJICYCHUIO NX BHUMAHUS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTUBU3AlIMU X ITO3HABATEIbHON
NeSITeNIbHOCTH;

(JIMYHOCTHBIN pe3ynbTaT)pa3BUTHE
HAaBBIKOB COTPYAHHYECTBA CO B3POCIIBIMHU

" CBEPCTHHUKAMH B PA3HBIX COIMUAJIBHBIX




XUMHUYCCKHUX

COEIMHEHUN

CpasHusams IPOU3BOJICTBO CEPHON KUCIOTHI C IPOU3BOJICTBOM

aMMHaKka

CUTyaluusx, yMCHUS HE CO31aBaTh
KOH(l)JII/IKTOB N HaXOJHWUTb BBIXOJbI U3

CIIOPHBIX CUTYallUN.

39 O06o061mIeHue 1o 1Iposooums O1IEHKY COOCTBEHHBIX JOCTHKCHHI B YCBOCHUU TEMBI.
teme «Hemeramnel | Koppexmupoéamb CBOM 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM
U UX COCTMHEHUS» | Pe3yJIbTaTOM
TonyuamexuMuueckyro THGOPMaUU U3 pa3InYHbIX HCTOUHUKOB.
Ilpeocmasnams wndopmaruio mno teme «Hemeramnsl» B BuIe
TaOJIUI, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCJIE C MPUMEHEHUEM
cpenctB UKT.
40 KonTponbnas padora Ne 2 no teme «HemeTaribl 1 X COSTUHEHHS»
MeTtanibl u ux coequHeHus (16 1)
41 [Tonoxenue ObvsicHAMb, 4TO TAKOE METAJLIHI. VYcTaHoBIIEHUE TOBEPUTEIBHBIX
METaJIJIOB B | Pasnuuams GopMBI CyIIECTBOBAHUS METAJLIOB: JIEMEHTHI M TIPOCTHIE | OTHOIICHUN MEXIY YUUTETIEM U €r0
[Tepnonnueckoi BEIECTBA. YYEHUKAaMHU, CIOCOOCTBYIOLINX

CUCTEME, CTPOCHUC
aTOMOB 151

KpHUCTAJIJIOB

Xapaxmepuzoeamb  XUMUYECKHE  DIIEMEHTBI-METAUIBl 10  MX
nostoxenuto B [lepuognueckoit cucreme . . Menneneesa.
IIpoenozuposeams CBOWCTBA HE3HAKOMBIX METAJUIOB I10 MTOJIOKEHUIO B
Ilepmonnueckoir  cucreme  xuMmuueckux anementoB [ WM.
Menneneesa.

Yemanaenueams TPUUMHHO-CIIEACTBEHHBIE CBA3U MEXAY CTPOCHUEM

aToMa, BHIOM XUMHUYECKOH CBsA3H, THUIIOM KpPICTEU'IJ'IPI‘-IGCKOfI

MO3UTHBHOMY BOCHPHUSATHIO YIAITUMHCS
TpeGoBaHUH U IPOCHO yUuTEs,
MIPUBJICYEHUIO UX BHUMAHUS K
obcyxmaemMoii Ha ypoke nHGOpMaIu,
aKTUBU3AIMH WX TTO3HABATEIILHOM
NesITebHOCTH;

(JIMYHOCTHBIH pe3yabpTaT)pa3BUTHE




peH_IéTKI/I MCTAJIJIOB — MPOCTHIX BCUICCTB U UX COG,Z[I/IHCHI/Iﬁ
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OO0mmue
XUMHAYECKUE

CBOMCTBA METAJJIOB

Ob6vscusims, 4TO TaKOE sl AKTUBHOCTH METAJIIIOB.

Ilpumensimv €ro AJis XapaKTEPUCTUKA XMMUYECKUX CBOHCTB IMPOCTHIX
BEIIECTB-METAIIJIOB.

Obobwams  CUCTEMY XUMHUYECKUX CBOWMCTB METAJUIOB  Kak
«BOCCTAaHOBHUTEIHHBIE CBONCTBA.

Cocmasnsams MOJIEKYIISIPHBIE ypaBHEHUS peaxuui,
XapaKTePU3YIONINX XUMHUICCKUE CBOMCTBA METAJNIOB B CBETE YUCHHUS
00 OKHCIHMTEIhHO-BOCCTAHOBUTEIBHBIX MpOIEcCcaX, a PEaKIuu C
y4acTUEM DJIIEKTPOIUTOB, MIPEJICTABIATH TAKKE U B MOHHOM BUJIE.
Habnooams v onucviéams peakiiui MEX/1y BEIIECTBAMH C TOMOILBIO
pPyccKoro (POJTHOTO) SI3bIKA | SI3bIKA XUMUH.

CamocTosTenpbHO npoeooums OTIBITHI, MTOJITBEP K TAFOIITHE
XUMHUYECKHE CBOICTBA METAJUIOB C COOJIIOJICHUEM MPAaBHII TEXHHUKHU

0€30I1aCHOCTH

HABBIKOB COTPYAHHUYECTBA CO B3POCIBIMU
U CBEPCTHUKAMHU B Pa3HBIX COLMAJIbHBIX
CUTyalUMsIX, YMEHHS  HE  CO3JaBaThb
KOH(QJIMKTOB M HAaXOJIUTh BBIXOABI U3

CHOPHBIX CUTYaIHi.
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O06mas
XapaKTePUCTHKA
ICJIOYHBIX

MCTaJ1JIOB

Ob6vsacHamb STUMOIIOTHIO HA3BAHUS TPYIIBl «ILETOYHbIE METAIUIBI.
Jasams 0OOIIYI0 XapaKTEPUCTUKY ILIEJIOYHBIM METAIaM 10 HX
IIOJIOKEHUIO B llepronnyeckoi cucreMe XUMHUYECKHUX 3J1eMEHTOB /JI.
H. Meunneneena.

Xapakmepuzosams cTpoeHHe, (PU3MUECKUE U XUMHUECKUE CBOWCTBA
IEJIOYHBIX METAJUIOB B CBETE OOIIET0, 0COOCHHOTO U €IMHIUYHOTO.
IIpeockasvieams (U3NUYECKUE U XUMHUYECKHE CBOICTBAa OKCUIOB H
THAPOKCUAOB IIEJIOYHBIX META/NIOB Ha OCHOBE MX COCTaBa M
CTPOECHUS U IIOATBEPK1aTh IIPOTHO3bI YPaBHEHUSIMU
COOTBETCTBYIOLIUX PEAKIIUH.

IIpoooums pacd€Tel MO XUMHUYECKUM (opMyiaM U ypaBHEHHIM
peakuuii, MPOTEKAIUX C YYaCTHEM ILEJIOYHBIX METAUIOB M HX

COE€IMHEHUI.

45-46

OO0mas
XapaKTePUCTHKA
IEIT0YHO3EMEIIBHBI

X MCTAJIJIOB

ObvsicHAmb STUMOIIOTUIO HAa3BAaHUS TPYMIBI  «IIETOYHO-3eMeTbHbIC
METaJIbI».

Jlasame 001yt0 XapakTepucTuky metawiaMm |lA rpynmsr (ménouno-
3eMeNbHBIM MeTajulaM) 1o uxX mnonoxeHuto B Ilepuoanueckoit
cucTeMe XUMMH4Yeckux aemeHToB /. 1. Menneneesa.
Xapaxmepuzosams cTpoeHue, GU3NUECKUEe U XUMUYECKHE CBOMCTBA
MIEJTOYHO-3€MEJIbHEIX METAJNIOB B CBETE OOIIEro, O0COOCHHOrO U
€IUHUYIHOTO.

Ilpeockaszviams (Ppu3MUECKHe U XUMHUYECKUE CBONCTBA OKCHUIOB U
rupokcuioB MetamioB ||A rpynmel Ha OCHOBE HMX cocCTaBa H
CTpOEHUS u noomeepicoams

ITPOTHO3bI YpaBHCHHUAMU

VYcTaHoBIIEHUE TOBEPUTEIBHBIX
OTHOILLICHUN MEX/Y YUUTEIEM U €T0
YYE€HUKAaMHU, CIOCOOCTBYIOLINX
MO3UTHBHOMY BOCHPHUSATHIO YIAITUMHCS
TpeGoBaHUH U IPOCHO yUuTE,
MIPUBJICUEHUIO UX BHUMAHUS K
obcyxmaemMoii Ha ypoke nHGOpMaIi,
aKTUBU3AIMH WX TTO3HABATEIBHOM
NeSITebHOCTH;
(TMIHOCTHBIH

pe3yabpTaT)pa3BUTHE

HAaBBIKOB COTPYAHHUYCCTBA CO B3POCIBIMH




COOTBETCTBYIOIIUX PEAKIIUH.
IIpoooums pacd€Tel MO XUMHUYECKUM (opMyiaM U ypaBHEHHUSM

peaKkuuid, MPOTEKAKIIMUX C YYaCTHEM IIEJIOYHBIX METAJIOB M MX

COCIUHEHUN
47 KéctkocTb Bonbl U | O0bACHAMb, UTO TAKOE «KECTKOCTH BOABDY.
CHoco0bI e€ | Paznuuams BpeMEHHYIO U IIOCTOSIHHYIO )KECTKOCTh BOJIBI.
yCTpaHEHUS IIpednazams ciocoOBl yCTPaHEHHSI dKECTKOCTH BOJIBI
IIposooumy, nabarooams N onucvléams XUMUYECKUH SKCIIEPUMEHT, C
COOJIIOZICHHEM MPaBUJI TEXHUKU 0€30MaCHOCTH.
48 [IpakTrueckas Ionyuames, cobupamsw u pacno3Hasams YIIIEKUCIBIN
pabota Ne 6. ra3Obpawamscs c 1a060paTOPHBIM 00opynOBaHUEM u
«[Tomyuenne HarpeBaTeNbHBIMA NPUOOpAaMH B COOTBETCTBHU C IPaBHJIAMH

JKECTKOU BOJBI K
CHoco0EbI eé

yCTpaHEHUS»

TEXHUKH 0€30MaCHOCTH.

Habniooams u onucviéams XUMUYECKUH SKCIIEPUMEHT C TTOMOIIBIO
PYCCKOro (POJHOTO) SI3bIKA U SA3bIKA XUMUH.

@opmynuposams  BBIBOABL O  pe3ylbTaTaM  MPOBEACHHOTO
IKCIIEPUMEHTA.

Compyonuuams B TIPOIECCE YUEOHOTO B3aMMOJICUCTBUS TIpU paboTe

B Tpymmax

N CBCPCTHUKAMM B pPa3HbIX COLUAIBHBIX
CUTyaluix, YMCHUA HC CO3JaBaTb
KOH(l)JII/IKTOB N HaXOJHUTb BBIXOAbI U3

CHOPHBIX CUTYaIHi.
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AJIOMUHUHI U €r0

COCOAMHCHUA

Xapaxkmepuzosams ATIOMHUHUH o ero MOJ0KEHHUIO B
Ilepuoguueckoit  cucreme  XuUMHYecKux  siemeHtoB [ U
Menneneesna.

Onucvieamy cTpoeHue, ¢GuU3NYeCKUe ¢ XHMHUYECKHE CBOMCTBA
ATIOMUHMS, TOATBEPKIAAsd HMX COOTBETCTBYIOIIMMH YpPaBHEHUSIMU
peaKuui.

Obvsacuams TBOUCTBEHHBIN XapaKkTep XMMUYECKHUX CBOMCTB OKCHUJIA U
TUAPOKCHU/IA aTFOMUHHUS.

Konxpemuszupoeams  >IEKTPOIUTHYECKOE TIOJYUYEHHE METAILJIOB
OIMMCAaHUEM ITPOU3BOJACTBA AJIFOMHUHUA.

Yemanaenueams 3aBUCUMOCTD 00acTel MPUMEHEHHS ATIOMUHUS U
€ro CIJIaBOB OT CBOMCTB.

IIposooums pacu€Thl MO XUMUYECKUM (QopMyiaM U ypaBHEHHUSIM

peaKHHfI, IMPOTCKAOUIUX € YIAaCTUCM AJIFOMUHUSA U €TI0 COE€IUHEHUI

50-51

Kemeszo u ero

COCAMHCHU S

Xapaxkmepuzosams TOJIOKEHUE XKene3a B [lepuonnueckon cucreme
xuMuueckux anemeHToB /. 1. MenneneeBa, 0COOEHHOCTH CTPOEHUS
aToma.
Onucvieamy ~ GU3NUYECKUEe W XUMHMYECKHE CBOMCTBAa JKene3a,
MIOATBEPIK/asl UX COOTBETCTBYIOIUMH YPAaBHEHUSAMH PEAKIUN.
ObvsicHamb HAIUYUE ABYX T€HETUYECKUX PSAJIOB COSAMHEHUH Kere3a
Fe?* n Fe®".

Yemanaenueams 3aBucuMocTh 001acTel MPUMEHEHUS JKejle3a U ero
CILJIaBOB OT CBOMCTB.

IIpo6ooums pacy€rbl MO XUMUYECKUM (QopMysiaM U ypaBHEHHUSIM

YcTaHoBIIEHUE TOBEPUTEIBHBIX
OTHOIICHUN MEXJY YUUTEIEM U €T0
YUYEHUKAMHU, CLIOCOOCTBYIOLINX
HO3UTUBHOMY BOCIIPUATHIO YYAILIUMUCS
TpeOOBaHMI U MPOCKO yuuTENS,
MIPUBJICYCHUIO NX BHUMAHUS K
o0cyxaeMoi Ha ypoke uH(popmanuy,
aKTUBU3ALMK UX IO3HABATEIIbHOM
NeSITeNbHOCTH;
(JINYHOCTHBIN pe3ysibTaT)pa3BUTHE
HaBBIKOB COTPYIHHYECTBA CO B3POCIBIMHU
U CBEPCTHUKAMH B pa3HbIX COLMAIBHBIX
CUTyallUsX, yMEHUS He  CO3/aBaTh
KOH(JIMKTOB M HaXOAUTh BBIXOABI W3

CIOPHBIX CUTYallUN.




peaKuii, MPOTEKAIOIINX C YYaCTUEM JKeJie3a U €r0 COCIMHEHUN.
Habnooams u onucviéams peakiui MEX1y BEIIECTBAMH C TOMOIIBIO

PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHHU

52 [IpakTuueckas OKCIEPUMEHTAIBHO  UCCled08amb  CBOMCTBA METANIOB M HX
paborta Ne 7 COCMHEHUM, pelaTh OHKCIEPUMEHTAIbHBIE 3aJa4d [0 TEME
«Pemenne «MeTtanmibi».

JKCIIEpUMEHTaNbH | Pabomams ¢ 1abopaTOpHBIM OOOpPYIOBAaHHUEM U HarpeBaTeIbHBIMU
BIX 33724 10 TEeME | MPUOOpPaMH B COOTBETCTBHH C TIPABHIIAMHU TEXHUKH OC30ITACHOCTH.
«MeTaib» Habnrooams CcBOWCTBA METaIOB M MX COCIAMHCHUI M SBJICHUH,
MPOUCXOSAIINX C HUMHU.
Onucviéambs XUMHUYECKUN SKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(POTHOTO) SI3BIKA U SI3BIKA XUMHUH.
@opmynuposams  BBIBOJBI  TIO0  pe3yJdbTaTaM  IMPOBEIECHHOTO
IKCIIEPUMEHTA
Onpeodensms  (ucxois w3 ydeOHOW 3amayu) HEOOXOIMMOCTH
UCIIOJTb30BaHUs HAOJIOICHUS HITH KCTICPUMEHTA
53 Koppo3sus ObvscHamyb, 4TO TAKOE KOPPO3HUS.
METaJUIOB U Paznuyams XAMUYECKYIO U DJIEKTPOXUMUYCCKYIO KOPPO3HH.
CHOCOOBI 3alUThl | Mrocmpuposams TIOHATUS «KOPPO3US», «XUMHUYECKass KOPPO3US,
oT Heé «OIEKTPOXUMHYECKAs KOPPO3HUs» MPUMEPAMHU.
Xapaxmepuzoeamu CTIOCOOBI 3aIUTH METAIUIOB OT KOPPO3UHU
54-55 | Metansl B Knaccuguyuposamv popMbl IpUPOAHBIX COCTUHEHU METAIITIOB.

npupone. [lonsitue

Xapaxmepuzoeams 001IKME CHOCOOBI MOTYYEHHS] METAIOB: MHPO-,

YcraHOBIEHUE NOBEPUTEIBHBIX
OTHOIICHUH MEXy YUUTEIIEM U €r0
YYEHHKaMH, CIIOCOOCTBYIOLINX
HO3UTUBHOMY BOCIPHUSATHIO YYAILIUMUCS
TpeOOBaHUI U IPOCHO yUUTENS,
NPUBJICUCHUIO UX BHUMAHHS K
oOcykIaeMol Ha ypoke HHPOpMaIIHH,
aKTUBU3ALMK UX IO3HABATEIIbHOM
NESITENIbHOCTH;
(JINYHOCTHBIN pe3yNbTaT)pa3BUTHE
HaBBIKOB COTPYIHHUYECTBA CO B3POCIBIMU
U CBEPCTHUKAMH B pPa3HBIX COLMAIBHBIX
CUTyalusiX, YMEHHMS HE  CO3/aBaTh

KOH(l)J'II/IKTOB U HaXOAUTh BBIXOJbI U3

CIIOPHBIX CI/ITyaI_II/Iﬁ .




0 METaJUTypruu

TUAPO- U DJIEKTPOMETALTypPIHH.

Konxpemuszuposame 3t cnocoObl TpuUMEpaMd W YpaBHEHHUSIMH
peaKIuii C COCTaBICHUEM DJICKTPOHHOTO OanaHca.

Onucviéams TOMEHHBIN MPOLIECC U IIEKTPOJIUTHUECKOE TOJTyuyeHUE
METaJJIOB.

Paznuuamo 4épHble U LIBETHBIE METAJUIBI, YYTYHBI U CTAJIN

56 O06o06mIeHne 1Iposooums OT1IEHKY COOCTBEHHBIX JOCTHKCHHI B YCBOCHUU TEMBI.
3HaHUM 110 Teme Koppexmuposamb cBOM 3HaHMS B COOTBETCTBUU C IJIAHUPYEMBIM
«Metaibi» pe3ysIbTaToOM
TonyuamsxuMuueckyro ”HGOPMaUU U3 pa3InYHbIX HCTOUHUKOB.
Ilpeocmasnsames uHGOpMAHIO IO TeMe «MeTauibl» B BUE TAOJIHII,
CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C TIPUMEHEHUEM CPEICTB
HKT.
57 KonrtponsHas padora Ne 3 o teme «MeTayuib»
XuMHA M OKpYsKawomas cpeaa (2 4)
58 Xumuueckas Humezpuposams cBenieHns 1o (pu3ndeckoit reorpaduu B 3HaAHUS O VYcTaHoBIIEHUE TOBEPUTEIBHBIX
OpraHu3aIus XUMUYECKON OpraHu3aly IIaHETHI. OTHOILICHUN MEXJY YUUTEIEM U €T0

IJTaHETHI 3eMisd

Xapaxmepusoeamb XHMHYECKUH COCTaB TIEOJOTHUYECKHUX 000JI0YEK

3eMin.

Pa3znuyams MuHepalbl 1 TOpHBIE TOPOJIbI, B TOM YHUCIIE U PYAbI

Y4E€HUKAaMHU, CIOCOOCTBYIOIINX
MMO3UTHBHOMY BOCIPHUATHIO yUAITUMHUCS
TpeOoBaHUM 1 MPOCHO ydauTes,

MPHUBJICYCHUIO X BHUMAHUS K
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OxpaHa
OKpY>Karoleu
Cpelbl OT
XUMHYECKOT0

3arpsA3HCHUA

Xapakmepus’oeamb HCTOYHHUKU XUMHUYCCKOI'O 3arpsa3HCHUA

OKpY>KaroILEH Cpeibl.

Onucviéams T100aJIbHBIE DKOJOTHYSCKUE HpO6J’I€MBI YCJIIOBCUYCCTBA,

CBA3aHHBIC C XUMHWYCCKUM 3arpsa3HCHUCM.

Ilpeonacames MyTH MUHUMU3AIUN BO3JACHCTBHSI XUMUIECKOTO

3arpsi3HEHUS Ha OKPYXKAIOLIYIO Cpeay.

IIpusooums TIpUMEpHl MEXKAYHAPOTHOTO COTPYAHHYECTBA B OOJIACTH

OXpPaHbI OKPY)KaIOHIeﬁ CpCAbl OT XMMHUUYCCKOI'O 3arpsA3HCHHA

o0cyxmaemMoii Ha ypoke nHGOpMaIli,
AKTUBH3AIMH WX IMO3HABATEIHHON
NeSTeNIbHOCTH,

(JIMYHOCTHBIN pe3yiIbTaT)pa3BUTHE
HaBBIKOB COTPYIHUYECTBA CO B3POCIIBIMU
Y CBEPCTHUKAMH B Pa3HBIX COIUATBHBIX
CUTYaIUsIX, YMCHHSI HE CO3/1aBaTh
KOH(JIMKTOB U HAXOJIUTh BBIXOJIbI U3

CIIOPHBIX CI/ITyaHI/Iﬁ .

O06o0meHne 3HAHUH 0 XHMHUH 32 KYPC OCHOBHO# 1IK0JIbI. [IoAroToBKa K 0CHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'J) (7 1)
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BemiectBa

IIpeocmasnams uapopmaryio o Teme «llepronnyecknii 3akoH u [lepnonnueckas
cucrema JI. 1. MenneneeBa B cBeTE TEOPUM CTPOEHHUS aTOMa» B BUIE TaONIMIL,
CX€M, OIIOPHOT'0 KOHCIEKTa, B TOM uucie ¢ npuMmenennem cpeacts UKT.
Buvinonnsams TecTOBbIE 3a7JaHUS IO TEME.

Ilpeocmasname uHboOpManuio 1O TeMe «BUABI XMMHUUYECKHX CBSI3€M WU THUIIBI
KPUCTAUTMIECKUX PEIETOK. B3auMOCBSA3bh CTPOCHHS M CBOMCTB BEUIECTB» B BHJIE

Ta6J'II/II_I, CXCM, OIIOPHOI'0 KOHCIICKTA, B TOM YHUCJIC C IPUMCHCHUCM CPECACTB UKT

61

XUMHYECKHUE

peaxIuu

IIpeocmasname unpopmaiuio mo teme «Kmaccudukamuss XUMUUECKUX peaKIAn
M0 pa3NUYHbIM mpu3HakaMm. CKOpOCTh XMMHUYECKHUX peakluii» B BHIE TaOIuIl,
CXE€M, OITOPHOr0 KOHCMIEKTA, B TOM uKciie ¢ mpumeHenreM cpeacts MKT.
Boinoausme TecTOBBIC 3a]aHUS TI0 TEME.

Xapaxmepuzosams OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIEC PEAKLIUU, OKUCIIUTEND U

BOCCTAHOBHUTCIIb.

VYcraHoBieHue
AOBCPUTCIIbHBIX OTHOIIIEHUH
MEXy YIUTEIIEM U €T0
YUEHUKAMU,
CIOCOOCTBYIOLIUX
IMMO3UTUBHOMY BOCIIPHUATUTIO
yyanumucs TpeboBaHuil u
IPOCKO yuuTens,
MIPHUBJICYCHNUIO X BHUMaHHA
K 00CyX/1aeMOl Ha ypOKe
uH(pOpMaIIUU, aKTUBU3ALIUN
WX MMO3HABATEIHHOU
NESTSIILHOCTH,

(TMYHOCTHBIHN




Omauyams TOT TUTI PEAKIIUNA OT peakIuii oOMeHa.
3anucvieams ypaBHEHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C

MTOMOIIIBIO JIEKTPOHHOTO OanaHca

pe3ynbTaT)pa3BUTHE HABBIKOB
COTpYAHUYECTBA co

B3pOCJILIMU U CBCPCTHUKAMHU B

pa3HbIX COIMATBHBIX
CUTYaIHSIX, YMEHHS HE
co3laBaTh  KOH()IMKTOB U

HaxXOJUThb BBIXOJbI U3 CIIOPHBIX

CUTyaIui.
62-63 | OcHOBEI Xapaxmepuzoeams 0011I1Me, OCOOCHHBIE M HHJWBUIYaTbHBIE CBOWCTBAa KHUCJOT, | Y CTaHOBJICHHE
HEOPraHWYECKOW | OCHOBAHUM, COJIEH B CBETE TEOPUU AIEKTPOIUTUYECKON TUCCOIIUALIAH. JIOBEPUTEIIbHBIX OTHOLIEHUI
XUMHH Apeymenmuposames BO3MOKHOCTh MPOTCKAHKS XUMUYIECKIX PEAKIMI B pACTBOpPAX | MEKIY YIUTEIEM U €ro
ANEKTPOJIUTAX UCXO/S U3 YCIOBHIA. YUEHUKAMU,
Knaccugpuyuposams Heopranndeckue BeImIecTBa 0 COCTaBY U CBOWCTBaM. CIOCOOCTBYIOLINX
IIpusodums IpUMEpPHI MPEICTABUTENICH KOHKPETHBIX KIACCOB U TPYIIT MO3UTUBHOMY BOCITPHSTHIO
HEOPTaHWYECKUX BEIIECTB yUYanuMucs TpeOoBaHui 1
npocb0 yuuress,
64 IToBTOpEHUE U | Boinoanusams TECTHI M YIPAKHEHUS, peuiams 3aa4M 10 TEME.
MPUBJICYCHUIO X BHUMAaHUS
0000menne 1o | [lposodums OLEHKY COOCTBEHHBIX TOCTHXKEHUI B YCBOCHHH TEMBI.
K 00Cy>KJ1aeMOi Ha ypoKe
TeMe. Koppexmuposamb cBou 3HaHHS B COOTBETCTBUU C INIAHUPYEMBIM PE3yIbTATOM
uH(GOpPMAIINHU, aKTUBU3AIUH
ITonroroBka K
WX MO3HABaTEIHHOU
KOHTPOJIBHOH
NEeSITeNIbHOCTH,
pabote .
(TMYHOCTHBIHN
65 KonTpomnpHas padota Ne4 «ToroBasi mo Kypcy OCHOBHOM IITKOJIBI» pe3yNIbTaT)pa3BUTHE HABBHIKOB
COTPYTHUYECTBA co
66 AHanu3 KOHTpoJIbHOH paboTsl. [lofBeeHre UTOroB roja.

B3pOCJILIMU U CBCPCTHUKAMHU B
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ITonsenenye UTOroB roaa.

pa3HbBIX COIMATBHBIX
CUTyalusix, YMCHHA HE
co3laBaTh  KOH()IMKTOB U
HAaXOJUTh BBIXO/BI U3 CHOPHBIX

CUTYallUH.




