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[HosicHuTEeIbHASA 3aNIUCKA
PaGouast mporpaMmma 1mo XuMuu pazpadoTaHa Ha OCHOBE CIICAYIOIINX HOPMATHBHBIX JOKYMEHTOB:
1. ®enepanbHOrO rocyAapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa30BaHus, YTBEPKAEHHOTO MPUKA30M
Munob6puayku Poccun ot 17 nexabps 2010 r. Ne 1897 (B pen. [1pukazo Muno6puayku Poccun ot 29.12.2014 No 1644, ot
31.12.2015 Ne 1577) (nanee ®I'OC OOO0)
2. [IpumepHO#t OCHOBHOM 00pa3oBaTeILHOM IPOrpaMMBbl OCHOBHOT'O 00IIIETO 00pa3oBaHus, 0100peHHON denepanbHpIM yIeOHO-
METOJUYECKUM 00beIMHEHUEM 110 00111eMy 00pa3zoBanuto (mpoTokost 3acenanus ot 08.04.2015 Ne 1/15)
B ocHOBY Kypca MOI0KeHbI CIISAYIONINE HAEH:
e MaTepuaabHOE CIUHCTBO U B3aMMOCBSI3b OOBCKTOB U SIBJICHUH TIPUPOIBL;
® BeyIIas pojib TEOPETUUCCKUX 3HAHUHN I OOBSICHEHUS! M TPOTHO3UPOBAHUS XUMHUECKHUX SBJICHUM, OTICHKUA UX
MPAKTUYECKOW 3HAYUMOCTH;

e B3aMMOCBS3b KQUECTBCHHON M KOJMUYECTBECHHOM CTOPOH XMMHNYCCKUX 00BEKTOB MaTCpUAJIBbHOI'O MHpPA,



® pa3BUTHE XMMHUYECKON HAYKU U IIPOU3BOACTBO XUMUYECKUX BEUIECTB U MATEPUAIIOB JUIsl Y OBJIETBOPEHHUS HACYIIHBIX
NOTPeOHOCTEH uenoBeka U 00IIeCTBa, pelIeHuUs TI00aIbHBIX MPOOIEM COBPEMEHHOCTH;
® T[CHETUYECKas CBSI3b MEXK/y BEIIECTBaAMU.

OTH naeu peam3yroTcs B Kypce XMMUN OCHOBHOW IIKOJIBI ITyTEM JOCTHKEHUS CIEAYIOINX LeJIeH:

* @opmuposanue y y4aluxcs HEIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

* Pazeumue no3HaBaTEIbHBIX HHTEPECOB, MHTEIIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN ydaluxcs B Ipolecce
M3YYEHHUs XMMHUECKON HayKH U €€ BKJIaJa B COBPEMEHHBIN HAyYHO-TEXHUYECKHUI nporpecc; GopMUpOBaHUE BaXKHEUIINX
JIOTUYECKUX ONepalnid MbIIUICHUS (aHAIU3, CUHTE3, 0000I1IeHNE, KOHKPETU3allKs, CPaBHEHUE U Ap.) B IPOLIECCE TO3HAHUS
CUCTEMBI BaXKHEMIIINX NOHATHUH, 3aKOHOB U TEOPUI O COCTAaBE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHUN XUMUYECKUX BEIIECTB.

* Bocnumanue yO0exx1EHHOCTH B TOM, YTO IPUMEHEHHUE MOJIYYCHHBIX 3HAHUW U YMEHUH IO XUMUU SIBIIETCA OOBEKTUBHON
HE0OXO0MMOCTBIO JIs 0€301acHOM paboThI C BEIIECTBAMU M MaTeprajlaMu B ObITY U Ha MPOU3BOJICTBE.

* Ilpoekmuposanue u peanuszayus BHIMTYCKHUKAMUA OCHOBHOM IITKOJIBI TUYHONU 00pa30BaTEIbHON TPAEKTOPUHU: BHIOOD
npoduiist 00y4eHus B CTapIei MIKOJe WIH NPOPECCHOHATBHOIO 00pa30BaTENbHOIO YUPEKICHUSI.

* Osnaoenue KnouesbiMu KOMRemeHyuAMU: yaeOHO-TT03HaBaTEILHBIMU, HH(POPMAITMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMH,
KOMMYHUKATUBHBIMH.

[IpeasiaraemMblil Kypc OTJIMYAETCS OT IPYTUX KypCOB XUMUU OCHOBHOI'O O0IIIETO 00pa30oBaHusl, BKIIOUEHHBIX B
®enepalibHBIN NepedeHb yUeOHNKOB, HATUYUEM BaKHBIX METOAMYeCKHX 0COOEHHOCTEH.

1. Cooepirrcanue Kypca epicmpoeHo 6 COOmMEemcmeuu ¢ UCHOPUKO-102UYECKUM U CUCIEMHO-0EAM e/IbHOCHIHbIM

n00X00amu HaA OCHOGe uepapxuu yueonsx npooaem. Bee munakTuueckue eUHAIB YYeOHBIX KHUT 11 8—9 Ki1accoB



HAYMHAIOTCA C MOCTAHOBKU 00pa30BaTesIbHON MPOOsieMbl (BOMIPOC, 3a/laHKe, SKCIIEPUMEHT ), KOTOpasi pEIIacTcs B Mpolecce
n3y4yeHus naparpag)a Ha OCHOBE JI€ATEIbHOCTHOIO MOAX0/1a.

2. Teopemuueckue non0xiceHus Kypca XumMuu 0CHOBHOU WIKOJIbl PACKPbIGAIOMCA HA OCHOGE WUPOKO20 UCHOIb306AHUA
XUMU4ecKko20 skcnepumenma (J1a00PATOPHBIX ONBITOB U MPAKTUYECKHUX PadOT), B TOM YUCIIE U MPOBOJIUMOIO B TOMAIIHUX
YCIIOBUSX, a TAaKXKE JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA.

3. Pazeumue uH@hopmayuoHHO-KOMMYHUKAMUBHOU KOMNEMEHMHOCMU 00yuaroujuxca: 00pallieHue K pa3InuHbIM
MCTOYHHKAM XMMHUYECKOW HH(POpMaLIUU, TOATOTOBKA MH(OPMAILIMOHHOTO MTPOJIYKTA U €r0 MPE3EeHTALMS], YMEHHUE BECTH
JUCKYCCHUIO, OTCTauBaTh CBOIO TOUKY 3PEHMS M KOPPEKTUPOBATH MTO3ULIMIO HA OCHOBE aHAJIN3a apITYMEHTOB YYaCTHHUKOB
JTUCKYCCHHU.

4. Memanpeomemnulii XapaKmep cOOePIHCAHUA Y4eOH020 MAMEPUanq: peaanu3alns CBsI3eu ¢ MpeaAMETaMu HE TOJIbKO
€CTECTBEHHO-HAYYHOTI'O IIUKJIA, HO U C UCTOPUEH, JINTEPATYPOU, MUPOBOU XYHA0KECTBEHHOU KYJIBTYPOU.

5. Ilpakmuko-opuenmupoeanHas 3HAYUMOCHb OMOOPA y4eOH020 CO0ePHCAHU: CBSI3b N3Y4aeMOT0 MaTepHalia ¢ )KU3HbIO,
(hopMHUpOBaHUE FKOJOTUIECKON TPAMOTHOCTHU MIPU OOPAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMU, MaTeprajiaMu U MPOIECCaMU,
OTBEYAIOUIMMH TPeOOBAaHUSAM MPABUJI TEXHUKHU 0€30MaCHOCTU MPpHU pabOTe B XUMHUECKOM KabuHeTe (JadopaTopun)

Y MOBCETHEBHOM KU3HH.

JIOCTIKEHUIO MPEIMETHBIX, METAIIPEAMETHBIX U JINYHOCTHBIX PE3yJIbTaTOB CIIOCOOCTBYET CTPYKTYPUPOBAHUE 3aIaHUM 110
pyOpukam:

«IIpoBepbTE CBOM 3HAHUSA»;

«IIpruMeHuTE CBOU 3HAHUS»;



«Hcnonb3yiiTe AOMOTHUTENbHYIO HH(OPMAIIUIO U BRIPA3UTE MHEHHE.

[Ipennaraemast pabouasi mporpaMma o XMMHH PacKpbIBaeT BKIIAJ Y4€OHOTO MpeAMETa B JOCTUKEHHE 11eJIel OCHOBHOTO
o011ero 00pa3oBaHus U ONPENEISAET BAXKHEUIIINE coOepicameibHble TUHUN NPEOMEMA:

e «Bewecmeo» — B3aMMOCBS3b COCTaBa, CTPOEHUS, CBOMCTB, IIOJIy4CHHS U IPUMEHEHHMSI BEIECTB U MaTEPUAJIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH IIPOTEKAHUS U YIIPABIEHUS IIPOLIECCAMM ITOJTYyYEHUS U
[IPEBPALLECHUS BEILECTB;

o «Xumuueckuu A361K» — ONEPUPOBAHUE CUCTEMON BAKHEUIINX XUMAYECKUX MOHATUH, BIIAJICHUE XUMHYECKON
HOMEHKJIATYpOH U CUMBOJIMKON (XUMUYECKUMH 3HAKaMHU, (POPMYJIaMU U YPABHEHUSIMHU);

o «Xumus u scuznb» — COOITIOAECHUE MPABUII XUMUYECKON 0€30MaCHOCTH TPU OOPAILIEHUH C BEILIECTBAMH,
MaTepUaJlaMi U XUMUYECKUMH IIPOIIECCAMU B TOBCEHEBHOM KU3HU U HAa POU3BOJICTBE.

Kypc opueHnTupoBan Ha 0OCBOE€HHE 00YHYarOUIMMUCS OCHOB HEOPTAHMUECKOW XMMUU U KPATKOE 3HAKOMCTBO C HEKOTOPBIMU
HNOHSTUSAMU U OOBEKTaMU OPTaHUYECKON XUMUH.

B conepxxarenpHON MMHUM «Bewecmeoy» pacKphIBa€TCA yU€HUE O CTPOEHUH aToOMa M BEILECTBA, COCTaBe U KilacCu(UKaALUU
XUMHUYECKUX BEIIECTB.

B conepxxarenbHON TMHUM «Xumuyeckas peakyus» pacKpblBaeTCsA yU€HUE O XUMHUECKUX MpoIleccax: KiIacCu(PUKaIus
XUMHUYECKUX PEaKIMil U 3aKOHOMEPHOCTH UX MPOTEKAHMS; KAYECTBEHHAs U KOJUYECTBEHHAs! CTOPOHBI XUMUYECKHUX MTPOLIECCOB
(pacy€Thl M0 XUMHUYECKUM (HOpMysIaM U YPAaBHEHUSIM XUMHUECKUX PEAKIIH).

B conepxxarenbHON TMHUM «Xumuyeckuil A3v1k» GOPMUPYIOTCS YMEHUS yUalIUXcs Ha3bIBaTh BEIIECTBA MO popMysam U

COCTaBJISITH (POPMYJIBI IO MX HA3BAHUSIM, 3alMCHIBATh YPABHEHUS PEaKLUN U XapaKTepHU30BaTh UX, PACKPhIBATh HHGOPMAILIHIO,



KOTOPYIO HECET XMMHUYECKasi CHMBOJIMKA, B TOM YUCIIE BhIpakeHHast B Ta0iuuHoi popme ([leproanueckas cuctema XUMUIECKIX
sanemenToB J[. 1. MenneneeBa, Tabiuia paCTBOPUMOCTH BEIIIECTB B BOJIC); MCITOJIH30BATh CUCTEMY XUMUUYECKHUX TTOHSATUHN JIIIS
ONHCaHUsl XUMUUYECKUX 0OBEKTOB (3JIEMEHTOB, BELIECTB, MATEPHAIIOB U MPOLIECCOB).

B conepxatenbHOM JIMHAN «XUMUs U JHCU3HbY» PACKPBIBAIOTCS JIOTHUYECKUE CBA3H MEX]y CBOMCTBAMU, IPUMEHEHUEM,
IIOJyYE€HUEM BEILECTB B J1a00PATOPHBIX YCIOBUIX U Ha MPOU3BOJCTBE; (DOPMUPYETCS KyJIbTypa O€30IaCHOIO U HKOJIOTUYECKU
IPaMOTHOTO OOpallleHusl ¢ XUMUYECKUMU OOBEKTaMHU.

B kypce 3HaunTENbHAS POJIb OTBOJUTCA XUMUYECKOMY 3KCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX PAOOT U JIaOOPaTOPHBIX
OTIBITOB, (PMKCALIMU U aHAJIU3Y UX PE3yJIbTaTOB, COOIIOACHUIO HOPM U MIpaBHJI O€30MacCHON padOThl B XUMUYECKOM KaOUHETE
(;tabopaTtopun).

Peanuszanus nporpaMmel Kypca B rpoliecce 00yueHus: HO3BOJIUT 00yUYaroUUMCs MOHATh POJib U 3HAYEHUE XUMUU CPEIU
APYTUX HAYK O MPUPOJE, T. €. PACKPHITh BKJIaJ XUMUHU B OPMUPOBAHUE 1IETOCTHOIN €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

Kypc paccuutan Ha o6a3amenvnoe uzyuenue npeomema B 00béme 140 yueOHbIX yacoB, Mo 2 yaca B HeJIE0 B 8—9

KJ1accax.

Ilnanupyembie pe3yJbTaThl OCBOCHUA Y4e0OHOI'0 NpeaMeTa
IIpeameTHbIe pe3yIbTATHI
[To 3aBepiIeHUIO Kypca XUMHH HA 3Talle OCHOBHOT'O 00IIETr0 00pa30BaHusl BHITYCKHUKN OCHOBHOM IIKOJIbI JIOJ>KHBI
OBJIAAETh CIACAYIOUIUMHU PE3yJIbTaTAMMU:

I. Jluunocmmuuwie pezynromamaor:



1) ocosnanue cBOEM 3STHUUECKON TPUHAJIEKHOCTH, 3HAHUE UCTOPUM XUMHUH U BKJIA/IA POCCUMCKON XUMUYECKOW HAYKHU B
MUPOBYIO XUMHIO;
2) popmuposanie OTBETCTBEHHOTO OTHOILIEHUS K O3HAHUIO XUMUHU; TOTOBHOCTH M CIIOCOOHOCTU 00yUarOIIUXCsl K
CaMOpPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE U3yUEHHBIX ()aKTOB, 3aKOHOB U TEOPUI XMMHUHU; OCOZHAHHOTO BHIOOpA U
IOCTPOEHUE UHIUBUTyaJIbHOM 00pa30BaTEIbHON TPAEKTOPUH;
3) popmuposarue 11eTOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOTHEMIIEMOM YaCThIO0 KOTOPOU SIBJISIETCS XUMUYECKast
KapTHHA MUPA;
4) o6nadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, B TOM YUCIIE U
XUMUYECKUM;
5) oceoenue conuanbHBIX HOPM, IIPAaBUJI TIOBEJIEHUS, poJiel U (JOpM COLMAIBbHOM )KU3HU B COLIUYME, IPUPOJIE U YACTHON KU3HU
Ha OCHOBE 3KOJIOTUYECKON KyJIbTYphl M 0€30IacHOro 00palleHus ¢ BEIIeCTBAMU U MaTepuaiamy;
6) popmuposanue KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMHM M B3POCIIBIMH B IIpoLIEcce
oOpa3oBaTenbHOM, OOLIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe10BaTEeIbCKON, TBOPUECKON U APYTUX BUIOB ACSITEIBLHOCTH,
CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemnmnule pe3ynomamal:
1) onpedenenue neneit cCOOCTBEHHOr0 00y4€HHUs, TOCTAHOBKA U (POPMYITUPOBAHKE AJIsi c€Osl HOBBIX 3a]1a4;
2) nnanupoganue MyTen JOCTUKEHUS KEeTaeMOoro pe3ysbTaTa OOy4eHHs] XUMHUH KaK TEOPETUYECKOTO0, TaK M SKCIIEPUMEHTAIBHOTO

XapaKkTepa;



3) coomnecenue CBOMX NEUCTBUM C IJITAHUPYEMBIMU PE3YIIBTATaAMM, OCYUeCcmeieHue KOHTPOJIS CBOEH IEATEIbBHOCTH B IIPOLIECCE
TOCTIKEHUS pe3ynbTaTa, onpeoenerue Crioco00B AEHCTBUN MTPH BHIMOIHEHUH JJA0OPATOPHBIX M MPAKTHYECKUX padoT B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30IaCHOCTH;
4) onpedenenue NCTOYHUKOB XUMUYECKOW MH(POPMALIMH, MOTYUCHHE U aHAIN3 €€, Co3/1aHre HH(POPMAITMOHHOTO MPOAYKTa U €T0
PE3CHTALUS;
5) ucnonv3oeanue OCHOBHBIX MHTEIJICKTYaIbHBIX OTEpAIlMiA: aHaJu3a U CUHTE3a, CPABHEHUS U CHCTeMaTH3aluu, 0000IIeHUS 1
KOHKPETHU3ALUH, 8blA61eHuUe IPUINHHO-CIICICTBEHHBIX CBA3EU U nOCmpoeHue JIOTHIECKOTO PACCYKICHHS U YMO3AKIIFOUEHUS
(MHIYKTUBHOTO, JIETYKTUBHOTO U M0 aHAJIOTHH ) HA MaTepHalie €CTECTBEHHO-HAYYHOTO COACPKaHNUS;
6) ymenue co3naBaTh, IPUMEHATH U MPE0OPA30BBIBATH 3HAKW U CUMBOJIBI, MOJIEIIM U CXEMBI ISl pELIEHUS] YYEOHBIX U
MMO3HABATEJIbHBIX 33]1a4;
T) popmuposanue v pazsumue FKOIOTUUECKOTO MBIIIICHUS, YMEHUE IPUMEHSTH €0 B I03HABATEIbHONW, KOMMYHUKATUBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHAIBHON OpUEHTALINN;
8) eenepuposanue NEH 1 ONpeieTICHUE CPEACTB, HEOOXOJUMBIX JIJIS UX peau3aluu.

III. IlIpeomemmnoie pezyivmamot:

BbInyCKHMK HAYYHUTCH:

® XapaKTEepHU30BaTh OCHOBHBIE METO/Ibl TO3HAHUSA: HAOIIOJEHUE, U3MEPEHUE, DKCIIEPUMEHT;

® ONUCHIBATH CBOMCTBA TBEPABIX, )KUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACISISA UX CYIIECTBEHHbIC MPU3HAKHY;

® PaCKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITUN «aTOM», «MOJIEKYJIa», «KXXAMUUECKUN 3JIEMEHT), «IIPOCTOE

BCHICCTBO», «KCJIOKHOC BCUICCTBO», KBAJICHTHOCTL», KXUMHUUCCKAA pCaKIUs»», UCITIOJIb3Y 3HAKOBYIO CUCTEMY XUMUU,



PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOU TEOpHH;
paznuyaTh XUMHUYECKUE U (PU3UYECKUE SIBICHMUS;

HA3bIBATh XUMUYECKUE AIIEMEHTHI;

OTIPEENATh COCTAB BEIIECTB MO UX (opMyIIaMm;

OTIpeNeNATh BAJICHTHOCTh aTOMa JJIEMEHTA B COSTMHCHUSX;

OTpeeATh TUIl XUMUUECKUX PEaKIINiA;

HA3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIINIA;

BBISIBIISITh TIPU3HAKH, CBUICTEIILCTBYIONINE O MPOTEKAHUM XUMUYECKON PEaKIIUU TIPH BHIMOTHEHUH XUMUUYECKOTO OIBITA;
COCTaBJIATH (POPMYJIbI OMHAPHBIX COEAUHEHUI;

COCTaBJISITh YPAaBHCHUS XUMUYECKUX PEAKITNN;

coOmro1aTh mpaBuiIa 0e30macHoi paboThI IPU MPOBEIEHNUN OTIBITOB;

MIOJIb30BAThLCSA JJTA00PATOPHBIM 000PYIOBAaHUEM U TTOCYIOM;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BEIIIECTB;

BBIYHCIISITH MACCOBYIO JIOJTFO XHMHYECKOTO 3JIEMEHTA 10 (JOpMYJie COSTUHEHNS;

BBIYUCIISATH KOJIMYECTBO, 00BEM UJTM MACCY BEIIECTBA MO KOJIUYECTBY, 00bEMY, MaCCE PEareHTOB WM MPOIYKTOB

peaKIuu;

XapaKTepu30BaTh (PU3MUECKUE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOIa U BOJAOPOIA;
MoJIy4aTh, COOMPATh KUCIOPOJ U BOAOPO/L;

pacno3HaBaTh ONBITHBIM MyTEM I'a3000pa3HbIe BEMIECTBA: KUCIOPO/, BOJOPO;



KHCJIOT,

pPacKpbIBaTh CMBICII 3aKOHA ABOTaJIpo;

PaCKpBIBAaTh CMBICII MTOHATUHN «TETUIOBOM 3PHEKT peakinm», «KMOJISPHBIA 00beM»;
XapaKTepu30BaTh (HU3MUECKUE U XUMUUECKHE CBOMCTBA BOJIbI;

PACKpBIBATh CMBICII TTIOHSTHS «PaCTBOPY;

BBIYMCIISITH MAaCCOBYIO JIOJIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IPUTOTOBIIATH PACTBOPHI C ONPENECIEHHON MaCCOBOM J0JIE paCTBOPEHHOTO BEUIECTRA;
HA3bIBATh COCAMHEHUS N3YYCHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

XapaKTepu30BaTh (PU3HMUECKUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB: OKCHJIOB,
OCHOBAHUM, COJICH;

ONPENEIIATh IPUHAIJICKHOCTh BEIIECTB K ONMPEICIIEHHOMY KJIACCY COECTMHEHMIA;

COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCIMHEHUN N3YUYEHHBIX KJIaCCOB;

MIPOBOAUTH OMBITHI, MTOATBEPAKAAIONINE XUMHUUECKHE CBOMCTBA N3YyUYEHHBIX KJIACCOB HEOPTAHMYECKUX BEILIECTB;
pacrio3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U II€JIOYEH 10 U3MEHEHUIO OKPACKU UHINKATOPA;
XapaKTeprU30BaTh B3aUMOCBSI3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COCTUHECHUM;

packpbiBath cMbici [lepuoanueckoro 3akona JI. 1. Menneneena;

OOBACHATH PUBUUECKUIN CMBICT aTOMHOTO (TIOPSAIKOBOT0) HOMEPA XUMHUYECKOTO JIeMEHTa, HOMEPOB TPYMIBI U IEPHOIA

B nepuoanyeckou cucreme .M. Menneneena;

OOBSICHATH 3aKOHOMCPHOCTHU U3MCHCHUA CTPOCHHA aTOMOB, CBOMCTB DJIECMEHTOB B npeaciax MaJiblX IMEpUOJ0B U

TIaBHBIX ITOATPYIIIL,
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XApaKTCPHU30BaATh XUMHNYCCKUC 3JICMCHTHI (OT BOJOpOaa 00 KaJIBHI/IH) Ha OCHOBC HX IIOJOXCHHS B HCpHO,ZII/I"IGCKOfI

cucteme J[. . MenneneeBa 1 0COOCHHOCTEM CTPOEHUS KX aTOMOB;

COCTaBJIAATh CXEMBI CTPOEHUS aTOMOB IepBbIX 20 351eMeHTOB nepuoandeckon cucremsl 1. . Menneneesa;
PACKpBIBAaTh CMBICII TOHATUN «XUMHUYECKAs CBA3bY, «IJIEKTPOOTPULIATEILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOWCTB BEIECTB OT TUIA KPUCTAININYECKON PEIIETKY;
ONPENENATh BUJ XUMHUECKON CBSI3U B HEOPTaHUYECKUX COCINHEHHUSIX;

M300pakaTh CXEMbl CTPOCHMS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMHUECKUX CBSI3EH;

PaCKpbIBaTb CMBICJI TTOHSITHUI «HMOH», KKATHOH», KAHHUOH», «QJICKTPOJIUTLD), «HCIJICKTPOJIIUTHD?, «KIJICKTPOINTUUCCKAA

Aucconuanus, KOKHCIHNTCIIb», «CTCIICHb OKUCIICHUA)», «KBOCCTAHOBHUTCIIb), «OKHUCJIICHHUC), «BOCCTAHOBJICHHC),

ONPENENATh CTENEHb OKUCIICHHUS aTOMA 3JIEMEHTA B COCINHEHNH;
PACKpBIBAaTh CMBICII TEOPUHU IEKTPOJUTUIECKON TUCCOLUALINNE;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTHUECKON TUCCOLINUALIMH KHUCIIOT, IIEJI0YEHN, COJIEH;

OOBSACHSTH CYITHOCTb MPOLECCA IJIEKTPOIUTHUECKOW TUCCOLMAIIMN U PEAKIIMII HOHHOTO 0OMEHa;
COCTABJISITh MOJHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakluii o0OMeHa;

OTIpEEIATh BO3MOKHOCTD MPOTEKAHUS PEaKIUil HOHHOTO OOMEHa;

IIPOBOJIUTH PEAKLIUH, TOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JINYHBIX BEILECTB;
ONpeaesTh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINA;

Ha3bIBaTh (baKTOpBI, BJIMAIOIIHUEC HA CKOPOCTDH XUMHUYECKOM PCaKumn;



11

L KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHWYCCKUC PCAKIINU 110 PA3JIMYHBIM IIPU3HAKAM
® XAapaKTCPpU30BATb B3AUMOCBA3b MCIKAY COCTaBOM, CTPOCHUEM U CBOMCTBaMH HCMCTAJIJIOB,

¢ IIPOBOAUTDH OIIBITHI 110 IIOJIYUYCHHUIO, CO6I/IpaHHIO U U3YYCHHUIO XUMHUYCCKUX CBOMCTB I‘&3006pa3HI)IX BCIICCTB.

YIJICKHUCIIOTO I'a3da, aMMHaAKa,
¢ DPACIIO3HABATH OIIBITHBIM HYTéM F8,3006p33HBIe BCIICCTBA. erIeKHCHLIﬁ ra3 1 aMMHUaK,
¢ XAapaKTCpU30BaATb B3AUMOCBA3b MCIKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH MCTAJIJIIOB,

¢ Ha3bIBATH OPraHUYCCKHC BCIUICCTBA I10 UX @OpMYﬂGI MCTaH, 3TaH, STUJICH, MCTAHOJI, 9TaHOJI, IN'TMOCPHUH, YKCYCHAA

KHCJIOTa, AaMUHOYKCYCHAsl KMCJIOTa, CTEAPUHOBAsl KMCJIOTA, OJIEMHOBAs KHCIIOTA, IIIFOK034;

® OIICHUBATH BIMSIHUE XUMUYECKOTO 3arpsi3HEHMS OKPYKarOUIEH Cpelbl Ha OPTaHU3M YEJIOBEKa;

® I'PaMOTHO OOpaIaThCs C BEIIECTBAMU B [IOBCETHEBHOM KU3HU;

® ONpEIEIATh BO3MOXHOCTb IPOTEKAHUS PEAKIIMI HEKOTOPBIX NPEICTaBUTENICH OPraHUYECKNX BELIECTB C KUCIOPOAOM,
BOZIOPOJIOM, METAJNIAMH, OCHOBaHUSIMU, TAJIOT€HAMHM.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCSH:

® GbIOGUSAMND U NPOGEPSAMb IKCNEPUMEHMATLHO SUNOME3bL O XUMUUECKUX CEOUCMEAX 8EeUWeCE HA OCHOBE UX COCMAasa u
CMpOeHUsl, UX CHOCOOHOCMU 8CIYNAMb 8 XUMUYECKUE PeaKyul, 0 Xapakxmepe u npoOyKmax pasiuiHblX XUMUYECKUX peakyui;

® Xapaxmepuzo8ams ewecmeda no cocmagy, CIMmpoeHuio U C80UCMEam, YCMaHaeIueams NPUYUHHO-CI1e0CMEeHHble C853U
MedHcoy OAHHLIMU XAPAKMEPUCTNIUKAMU BEUeCmBa,

® cocmaeiisimb MONEKYIAPHbLE U NOJIHblE UOHHbLE YPABHEHUA NO COKpClWéHHblM UOHHBIM YPABHEHUAM,
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® NPOCHO3UPOBAMb CNOCOOHOCTb BeUecm8d NPOSGISIMG OKUCIUMENbHbLe UTU 80CCMAHOBUMEbHbLE CBOUCNEA C YUemOoM
cmenenell OKUCIeHUS JIeMEHMOo8, 6X00SWUX 8 €20 COCMAS,

® COCMABIAMb YPAGHEHUS peaKyuil, COOmMEemcmeayouux nocied08amelbHOCIU NPespaujeHull HeOpeaHUYecKUx euecms
PA3TUYHBIX KIACCOB;

® 6b10BUSAMD U NPOBEPSNb IKCHEPUMEHMATILHO SUNOME3bL O PE3VIbMAmax 6030elcmeust Pa3iudHblX Gakmopos Ha
UBMeHeHUe CKOPOCMU XUMUYECKOU peaKyul,

® UCNOAB3068AMb NPUOOPEMEHHbBLE 3HANUSA OJ1 IKON02UYECKU 2PAMOMHO20 NO8EOeHUsl 8 OKpYIcalowell cpeoe;

® UCNOAB3068AMb NPUOOPEMEHHDLE KTIOUeBble KOMNEeMEeHYUU NPU BbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCAe008AMEeNbCKUX
3a0a4 no U3y4eHuro C8oUCmas, Cnocob08 NoyYeHUs U pacno3HABAHUS BeUeCms;

® 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUCCMBAX U XUMUYECKUX NPOYECCaX,

® KpUMUYeCKU OMHOCUMBCS K NCEBOOHAYUHOU UHpOpMayuu, HeO0OPOCOBECMHOLL peKiame 8 CPeOCmBax MAacco8ou
ungpopmayuu,

® 0CO3HABAMb 3HAUEHUE MEeOPeMUUEeCKUX SHAHUL N0 XUMUU 051 NPAKMUUECKOU 0esimelbHOCMU Yel08eKd,

® C030a8amv MOOenU U cxembl OJisl peuleHUs: Y4eOHbIX U NO3HABAMENbHBIX 3A0ad, NOHUMAMb He0OX0OUMOCHb COOII0OeHUS

npeonuUcaruli, npeoazaemvlx 8 UHCMPYKYUIX N0 UCHOIb30BAHUIO IeKAPCME, CPeOCME ObIMOBOU XUMUU U Op.
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Conep:xkanue y4eOHOI0 npeamera
8 kiace

HauajbHble NOHATHSA M 3aKOHBI XUMHH
Tena u Bemectra. CBoiicTBa BenlecTB. JTaloHHbIE (U3HUECKUE CBOICTBA BelecTB. MaTepualibl U MaTepuanoBeaeHue. Poib
XUMHHU B )KU3HU COBPEMEHHOro o01ecTBa. OTHOIIEHHE 001ECTBA K XUMHUU: XeMOopuius 1 xemopoous.

MeTtonb! nzydyenus xumun. Habmonenue. Dxcniepument. MoaenupoBanue. Mojienn MaTepruanbHble U 3HAKOBBIE WIIH
CUMBOJIbHBIE.

["a3b1. XKunkoctu. TBEpable BemecTBa. B3anMHbIe TEpeX0abl MEKTY arperaTHbIMU COCTOSHUSIMHU BEIIECTBA: BO3TOHKA
(cyOnmumartusi) u gecyOaumariusi, KOHJICHC AU U UCTIApEHUE, KPUCTAIUIM3allMsl U TUTaBJICHUE.

dusnueckue spieHus. YucTeie BemecTBa U cMecu. ['oMOreHHble U rereporeHHble cmecu. Cmecu razoo0pas3Hble, )KUJIKUE U
TBEpAbIe. CIOCOOBI pa3eieHusl CMECei: IEPEeroHKa, Wik IUCTUUISIIMUS, OTCTauBaHue, PUIbTPOBAHUE, KPUCTATUIU3ALUS UIH
BhITIapuBaHue. Xpomarorpadus. [IlpumMenenne 3Tux cnocoOoB B 1a0OpaTOPHOU MTPAKTUKE, HAa IPOU3BOJICTBE U B OBITY.

XHAMHYECKHUE 3JIEMEHTHI. ATOMBI M MOJIEKYJIBL. [IpoCThIE U CIIOKHBIE BELIECTBA. AJUIOTPOIHS Ha IPUMEPE KUCIOPOAA.
OCHOBHBIE MTOJIOKEHUS AaTOMHO-MOJIEKYISIPHOTO yueHus1. oHbI. BemecTBa MONEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHUSI.

3HaKku (CUMBOJIBI) XUMUYECKHX 351eMeHTOB. H(opmalus, KOTOpyro HECYT 3HAKU XUMMHUYECKUX 3JIEMEHTOB. DTUMOJIOTUS
Ha3BaHMI HEKOTOPHIX XMMUYECKHUX 3JIeMEHTOB. [lepronnueckas tadauia xumMmuaeckux 3yemeHToB J1. 1. Menneneena:
KOPOTKOTIEPUOAHBIN U JUIMHHOTIEPUOIHBIN BapuaHThl. [lepuob u rpynmel. ['1aBHas u moboyHas moarpymisl, i A- u b-

I'pYIIIBI. OTtHoOcHuTeNnbHAs aTOMHAs Macca.
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Xumunyeckue Gpopmyinsl. Uuaekcs n koagduimertsl. OTHOCUTENbHAS MOJIEKYJIApHas Macca. MaccoBasi 101
XUMHUYECKOTO 3JIEMEHTa B coeAnHeHnu. MHpopMarus, KOTOpyIo HECYT XUMHUECKHUE (DOPMYIIHI.

Banentaocts. CTpyKTypHBIE (pOopMysbl. XUMHUECKHUE FIEMEHTHI C TOCTOSIHHOW U IEPEMEHHON BaJIEHTHOCTBIO. BbIBOXT
(bopMyIIbl COeAMHEHUS 10 BaJIeHTHOCTU. Ompe/iesieHre BaICHTHOCTH XUMUYECKOTO IEMEHTa 1o (popMyIie BelecTBa.
CocraieHue Ha3BaHUM COCIMHEHNN, COCTOSAIIMX U3 ABYX XMMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA
COCTaBa BEILIECTB.

XuMUYECKHUE peakunn. PeareHTel 1 npoayKThl peakuuu. [Ipu3Haky XMMUYECKUX peakuui. Y CJIOBUs UX MPOTEKAaHUA U
IpeKkpaiieHus. Peakunn ropeHns. DK30TEpPMUUECKUE U IHIOTEPMUUECKUE PEAKLIUN.

3aKOH COXpaHEHMs MacChl BeIIECTB. XUMHUUECKUE YypaBHEeHHs. COCTAaBIEHHE XUMUYECKUX YpaBHeHH. THpopMmanus,
KOTOPYIO HECET XUMUUECKOE YPABHEHHUE.

Knaccudukanys XuMUYECKUX peaKkIuil 0 COCTABY M YHUCIy PEareHTOB M MPOAYKTOB. TUIBI XUMUYECKUX PEAKIIUN.
Peakuu coenvHeHus, pa3aoKeHus, 3aMelieHus 1 ooMeHa. Karanuzaropsl U KaTaaus.

JdeMmoHcTpanuu
e Kotekuus MaTepuaaoB U U3EIIUN U3 HUX.
e Mojenu, UCTIOIB3yeMbIE Ha Ypokax (PU3MKH, OMOJIOTHH U reorpaduu.
e OOBEMHBIE U IIAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMUYECKIX BELIECTB.
e Mopenu KpuCcTauIM4eCKuX PEMIETOK.
e (CobOupanue npubopa AJid MOTyYeHUs ra3a u NpoBepKa ero Ha repMETUYHOCTb.

e Bosronka cyxoro Jjbjaa, noja wiv HadTaauHa.



ArperaTHbl€ COCTOSIHUSI BOJBI.

Pa3nenenue AByX HECMEIIMBAIOINXCA JKUJIKOCTEN C TOMOIIBIO JETUTEIBHON BOPOHKHU.
JucTtunnarop u ero padora.

YcranoBka 1151 uIIbTpoBaHUA U €€ padboTa.

VYcTaHoBKa 15 BbIIapUBaHUs U €€ padoTa.

Konnekuus 6pITOBBIX MPUOOPOB ISl PUIBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsuiero Bemectsa ¢paoMacTepa ¢ IOMOIIbI0 OyMaXHON XpoMaTorpadpuu.
Mojenu asuIoTponHbIX MOAU(PUKALUHN YIIIEpoia U CEPBI.

[lonyueHnune o30Ha.

Toprpetst 1. 5. bepuennyca u JI. . Menneneesa.

KopoTtkonepruoausiii v JnMHHONIEpUOAHBIN BapuaHThl [lepuoanyeckont cucremsl . 1. Menneneesa
KoHncTpynpoBanue mapoCTepKHEBBIX MOAEIEH MOJIEKYI.

Annapat Kumnma.

Paznoxenue OuxpoMara aMMOHUSI.

['openue cepbl U MAarHUEBOM JICHTHI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnBITHI, WILTIOCTPUPYIOIIHE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

["openue docdopa, pacTBOpeHrE MPOTYKTa TOPEHUS B BOJIE M HCCIICIOBAHNE TTOTYYEHHOTO PacTBOPA JIAKMYCOM .

15
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e B3zaumojencTBHE CONSTHOM KUCIIOThI C IUHKOM.
o [lomyuenue ruapokcuna meau(Il) u ero pasznoxkeHue Npu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI
. O3HaKoMIIeHHE C KOJUIEKIIMEN J1ab0paTOpHOI MOCYbI.
. [IpoBepka npubopa AJisi HOJy4EHUS Ta30B HA TEPMETUUYHOCTbD.
. O3HakoMIIeHHE C MUHEpaJaMu, 00pa3yoUMU TPaHHUT.
. [IpuroroBiieHME reTepOreHHON CMECH MOPOIIKOB CEPHI U JKEJI€3a U UX PA3/ACICHUE.
. B3aumopeiicTBue pacTBOpOB XJIOPUIOB U MOJIMI0OB Kajusi C paCTBOPOM HHUTpara cepelpa.
. [lonyuyenue ruapokcuaa menu(ll) u ero B3auMopeiicTBrE ¢ CEpHON KUCIOTOM.
. B3anmopeiictBre pacTBopa cobl ¢ KUCIOTOM.

. [IpoBepka 3akoHa COXpaHEHUSI MACChI BEILIECTB Ha IPUMEPE B3aMMOJCHCTBHUS IIETOUHN U KUCIIOTHI.

O 00 3 N DN B~ LW N =

. [IpoBepka 3akoHa COXpaHEHHUs MACChI BEIIECTB HA IPUMEPE B3aUMOJACUCTBUS 1IEnoun u conu kemnesa (11I).

10. Paznoxxenue nepokcuia BoJopojia ¢ moMoIisto okcuaa mapranna (IV). 11.3amenienue xene3oM Meau B METHOM KYTOPOCE.
IIpakTueckune padoThl

1. 3HakomMcTBO ¢ 1abopaTopHBIM 000pyI0BaHuEM. [IpaBuiia TeXHUKU O€30MaCHOCTH MpU paboTe B kKabuHeTe XumMuu. HekoTopeie
BU/JIbI padoT.

2. AHanu3 mo4BsI (aHajor paboTel «OYUCTKA TOBAPESHHOM COJTHD).

Ba:xueiimmue NMPEACTABUTE/IN HEOPraHUYECCKHUX BEIIECCTB. KosimuecTBeHHbIE OTHOILIEHHSI B XUMHH
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CocraB Bo3nyxa. [lorstue 06 00BEMHOIM J1071€ () KOMIIOHEHTa IPUPOIHOM Tra30BOM cMecH — Bo3ayxa. Pacuér o0néma
KOMITOHEHTA T'a30BOM CMECH IO ero 00beMHOM J0JI€ U HA000POT.
Kucnopoa. O3on. [lonyuenue kucnopoja. CoOupaHue U pacrio3HaBaHHE KUCIOPO1a. XUMUYECKHUE CBOMCTBA KUCIOPOIA:
B3aMMOJICHCTBHUE C METAJUIAMU, HEMETAJJIAMHU U CIIOKHBIMU BellecTBaMu. [Ipumenenue kucnopoaa. KpyroBopot kucioponaa B
IPUPOJE.
Oxcunpl. OOpazoBaHKe Ha3BaHUN OKCHUIOB 10 UX (popmyrnam. CoctaBiaeHue GopMys OKCHIOB 0 UX Ha3BaHusAM. [IpeacraBurenu
OKCHJIOB: BOJIa U YTJIEKHUCIIbIM a3, HeraueéHas U3BeCTb.
Bonopoa B npupone. Puznueckue 1 XMMUYECKHE CBOMCTBA BOJIOPO/A, €r0 MOJyY€HHUE U IPUMEHEHHE.

Kucnotsl, ux coctas u kinaccupukanus. Unaukatopsl. Tabmuma pactBopumoctu. ColisiHas U CepHasi KUCIOTHI, UX
CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB 1 Ha3BaHus. PactBopuMocTs cosieit B Boje. [IpencraBurenu coseit: XJI0pua HaTpusi, KapOOHAT HATPHUS,
docdar kanpuus.

[Toctrostnaast ABoranpo. KonndecTBo BemectBa. Monbs. MonsipHas macca. KpaTHble € IMHHIBI U3MEPEHUS KOJIMYECTBA
BEILECTBA — MHJUJIMMOJIb U KHJIOMOJIb, MAJUTUMOJISIPHAS. U KUJIOMOJISIPHAs! MacChl BEIIECTBA.

PacuéTel ¢ ncronb30BaHUEM MTOHATUHN «KOJIMYECTBO BEUIECTBA», KMOJISIPHAs MACCA», «IIOCTOSIHHAsE ABOTaapoO».

3akoH ABorajipo. MossipHbiil 00bEM ra3000pa3HbIX BeliecTB. OTHOCUTEIbHAS IIOTHOCTh OJTHOTO Ta3a Mo Ipyromy.

KpaTHble e1MHULIBI U3MEPEHUST — MUJUTUMOJIIPHBIA U KUJIOMOJISIPHBIA 00BEMBI Fa3000pa3HbIX BEIECTB.

Pac4€Thl ¢ HCIONIb30BaHUEM MOHIATUN «KOJMYECTBO BELIECTBA», «MOJISIPHASI MAccay, «MOJISIPHBIM 00beM ra30By,

«TIOCTOSIHHAs ABOTaApO».
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PacuéTel ¢ ncmonp30BaHUEM MOHSATHH «KOJMYECTBO BEIIECTBA», KMOJISIPHASI MACCa», «MOJISIPHBIA 00HEM Ta30B», «IHUCIIO
ABoragpo».
['unpocdepa. KpyroBopot Bojibl B ipupoie. Puznueckre 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICUCTBUE C OKCHIAMH.
OcHoBanus, ux coctaB. PacTBopuMoCTh OCHOBaHUM B Bojie. MI3MeHEeHUE OKpacKu MHAMKATOPOB B ILIEIOYHOM Cpe/ie.
[IpencraBuTenu menovYe: TMAPOKCUIBI HATPHUS, KAJUs U KalbIUs.
PactBoputens u pactBopEHHOE BenlecTBO. PactBopbl. PactBopenue. I'unpatel. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.
PacuéTthl, cCBsI3aHHBIEC C UCTIOJIb30BAHUEM TOHATHUS «MACcCOBasl J0JIsl PACTBOPEHHOTO BEIIECTBAY.
JlemoHcTpanuu
e OrnpeneneHue coaepkaHusl KUCIOpOAa B BO3IyXE.
e [lonyueHne KUCIOPOIa Pa3IOKEHUEM IEpMaHTraHaTa KaJlusl ¥ IEPOKCHIa BOJOPO/IA.
e (CoOupaHue METOJIOM BBITECHEHUS BO3yXa U BOJIBI.
e PacnoznaBanue kuciopoja.
e [‘opeHue maruus, xenesa, yris, cepsl U ¢pochopa B KUCIOPOJIE.
o Koutekust OKCUIOB.
o [lomydenue, coOnpanue U pacrio3HaBaHUE BOJOPO/A.
e ['opeHue Bogopoaa.
e B3saumoneiictBue Bojgopoja ¢ okcuaom meau(1l).
o KoJekius MUHEpaIbHbIX KUCIIOT.

o [IpaBuio pa3zbaBieHUs! CEPON KUCIIOTHI.



e KoJekuus coyeu.
e Tabnuua pacTBOPUMOCTH OCHOBAHMM, KHCIIOT U COJIEH B BOJIE.
e HekoTopble MeTaIbl, HEMETAIBI U COEAMHEHNS KOJIMYECTBOM BEIIECTBA B | MOJIb.
e Moaenb MoJsIpHOTO 00BEMA ra3000pa3HbIX BEIIECTB.
e KoJuekuus OCHOBaHUM.
JlabopaTopHbIe ONBITHI
12. IToMyTHEHHE U3BECTKOBOW BOJIBI IPU MPOITYCKaHUU YTIIEKUCIIOTO Tra3a.
13. ITosryuenune BOIOpOJa B3aMMOIECHCTBUEM [IMHKA U COJITHOM KUCIIOTBHI.
14. Pacrio3HaBaHWE KHACIOT UHAUKATOPAMMU.
15. I3MeHeHne OKpacku MHAMKATOPOB B IEJIOYHOM Cpele.
16. O3HakomiIeHHE € ITpenapaTamMy JOMAIIHEN WM HIKOJIBHOW allTeYKH — pacTBOpPaMu NEPOKCHUIA BOJOPOAA, CIIMPTOBOM
HACTOMKHU MO/ U HAIIATBIPHOTO CIIUPTA.
IIpakTnueckne padoThl
3. [lonyuyenue, coOupaHue 1 pacro3HaBaHUE KUCIOPOAA.
4. Ilonyuyenue, coOMpaHue U pacrno3HaBaHUE BOAOPO/A.
5. IlpuroroBieHne pacTBOPOB COJIEN C X 3aJaHHOU MacCOBOM JOJIEH.
OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEHUI

O06001eHne cBefieHni 00 OKCUaX, X KiacCupUKaINK, Ha3BaHUIX U CBOMCTBaX. CrIOCOOBI MOTYYEHUST OKCHIOB.

19
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OcHoBaHus, UX K1accu(pUKaIys, Ha3BaHUs U CBOWCTBA. B3anMojeiicTBre ¢ KUCITIOTaMH, KUCIIOTHBIMU OKCHUIAMU U COJISIMU.
Pa3noxenue HepacTBOpUMBIX OCHOBaHUM. CITOCOOBI MOTYyYEHNs OCHOBAaHUM.

Kucnotsl, ux xknaccudukanus 1 Hazpanus. O01Me XUMHUYECKHE CBOMCTBA KUCTIOT. B3auMoaeiicTBIE KUCTIOT ¢ METaJUIaMH.
DIIEKTPOXUMHUYECKUN PsiJT HANIPSHKEHUN MeTauioB. B3auMoaeiicTBre KUCIOT C OKCUJaMH METaJIoB. B3anmoeicTBre KUCIIOT ¢
OCHOBAaHMSIMU — peaklus HelTpanu3anuu. BzaumonaeiictBue kuciot ¢ cossimu. [lomyuenne 6eCKucIopoaHbIX
Y KMCJIOPOACOIEPHKAIIUX KUCIIOT.

Conu, ux knaccuukanus U cCBoMcTBa. B3aumoaeiicTBue cosel ¢ MeTaiaMu, 0COOEHHOCTH 3TUX PEAKIUH.
B3aumopenicTBre cosieit ¢ COMsAMU.

['eneTnueckue psiibl METAILIA U HEMeTaJUIa. [ eHeTudeckas CBSI3b MEXK/1y KJlacCaMU HEOPTaHUYECKUX BEILIECTB.
JlaGopaTopHbIe ONbITHI
17. B3anmoeiicTBUE OKCHIA KaJbLUsI C BOJOM.

18. ITomyTHEHME U3BECTKOBOU BOBI.

19. Peakuust HeHTpanv3alum.

20. IMonmyuenue ruapokcuaa meau(Il) u ero B3aumMoaeicTBUE ¢ KUCTOTOM.
21. Paznoxenue runpokcuaa meau(Il) mpu narpeBanum.

22. B3aumoaeicTBUe KUCIOT C METAJIIAMHU.

23. B3zaumMoaelcTBHE KUCIIOT C COJISIMMU.

24. O3HaKOMJIEHUE C KOJUIEKIIUEN COJIEH.

25. B3aumoneiictBue cynbhara menu(ll) c xxemnesom.
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26. BzauMopeiicTBUE COJIEN C COJISIMHU.
27. I'eneTnyeckas CBsI3b HA IPUMEPE COCAMHEHNN MEIH.
IIpakTHyeckune padboThI
6. Perenue skciepruMeHTaIbHbIX 33]1a4.
IMepuoanueckuii 3akoH U [lepuoanyeckas cucrema xumuueckux 3jeMenToB {. U. MeHnaesieeBa U CTpoeHUue aTomMa
EcrecTBeHHBIE CEMENCTBA XUMUYECKUX JJIEMEHTOB: LIEJIOYHBIE U IEIIOYHO3EMEIIbHBIE METAILJIbI, TAJIOTEHbI, HTHEPTHBIE
(6maroponnsie) ra3sl. AMdoTepHOCTh. AMQPOTEPHBIE OKCUIBI U THIPOKCUbI. KOMILIEKCHBIE COJIN.
Otkpsoitue [. . MenneneeBsiM [leproanueckoro 3akoHa u co3ganue uMm llepuoanueckoi cucteMbl XUMAYECKUX
3JIEMEHTOB.
ATOMBI Kak (popma CyIeCTBOBAHMS XUMHUUYECKHUX 31eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. Jloka3zaTenbcTBa
CJIOKHOCTH cTpoeHHst aToMoB. OnbITel Pesepdopa. [1nanerapuas Moaens CTpoeHUs: aToMa.
CocTaB aTOMHBIX SAEp: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHASL aTOMHAasl Macca. B3auMOCBsI3b MOHITUIA «IIPOTOHY,
«HEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Maccay.
Muxkpomup. InekTpoHbl. CTPOEHUE JIEKTPOHHBIX YPOBHENW aTOMOB XUMHUYECKUX 31eMeHTOB NoNe 1-20. [Tonsarue o
3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.
N3oronsl. @usnueckuii cmbich cuMBouKHY [leprnonnueckoit cuctembl. CoBpemeHHast popmynuposka Ileproaudaeckoro
3aKkoHa. V3MeHeHMsI CBOMCTB 2JIEMEHTOB B MepUOAaX U rpynnax, Kak QyHKIHS CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepUCTHUKa 3JIEMEHTa-METaIa U AJIEMEHTa-HEMETaslIa 10 UX NOJI0KEHUI0 B [lepnoanyeckoi cucrteme XuMHYECKUX

anemeHToB [l. 1. MeHnpaeneena.
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JlemoHCcTpanumn
e Paznuunbie Gpopmbl TAOIUI] IEPUOIUNIECKON CUCTEMBI.
e Mopenuposanue noctpoenus Ilepuoanueckon cucremsl /. . Menneneena.
e Mopaenu aTOMOB XUMHUYECKHUX IJIEMEHTOB.
e Mojenu aTOMOB 2J1EMEHTOB 1—3-r0 nepruoI0oB
JlabopaTopHbIe ONbITHI.
28. Ilomyuenue aMpOTEpHOro THIAPOKCHUIA U UCCIIEIOBAHUE €TI0 CBONCTB.
Xumnyeckasi CBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIUH

HNonnas xumuueckas cBa3b. FMloHbl, 00pa30BaHHbIE aTOMaMH METAJIJIOB U HEMETAILTOB. CxeMbl 00pa30BaHUsl MOHHOU CBSI3U
111 OMHApHBIX coequHeHU. IOHHbIE KpUCTaUIMYECKUE PEIIETKY U PU3NUECKHE CBOMCTBA BEIIECTB C ITUM TUIIOM PEHIETOK.
[Tonstue o popMyIbHON €UHUIIEC BEIIECTRA.

KoBaneHTHas xumMuueckast CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (hopmyiibl. KoBasneHTHas HenosipHas cBsA3b. CXeMbl
oOpa30oBaHMs KOBAJIGHTHOW CBSA3M JIsl OMHAPHBIX COeIMHEHUH. MONeKysipHbIE U aTOMHbIE KPUCTAJUTMUECKUE PEIIETKH, U
CBOKCTBA BEILECTB C 3TUM TUIIOM PEMIETOK.

DNEeKTpOOTPULATENBHOCTD. Pt anekTpooTprunaresbHOCTH. KoBaneHTHas noisipHas XuMudeckas cBsi3b. Jumnoias. Cxemsl
00pa30oBaHUs KOBAJICHTHOW MOJIIPHOM CBS3M J1J1s OMHAPHBIX cOeMHEHUN. MoJIeKyIsipHbIe U AaTOMHBIE KPUCTAJUIMUYECKUE
PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

MeTtamueckass XMMAYECKasl CBSA3b U METAJUIMYECKAsk KpUCTauIMYecKas peérka. CBOMCTBA BEUIECTB C 3TUM THIIOM

pew€rok. Enunas npupoaa XuMHYECKUX CBA3CH.
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Crenenb okuciienusi. CpaBHEHUE CTEIIEHU OKUCIIEHUS U BaleHTHOCTH. [IpaBuia pacuéra cTernenei oKucaeHus mno
dbopMyIaM XUMHUIECKUX COSTUHEHUH.
OKHCIUTETHFHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeneseHue cTeneHel OKUCICHUs ITIs1 DJIEMEHTOB, 00pa3yoIInX
BEIIIECTBA Pa3HBIX KJIAcCOB. Peakiinu mOHHOT0 0OMEHa M OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIC peakinu. OKUCIUTEITh
Y BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTaHOBJIEHUE. COCTAaBICHUE YPABHEHUN OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
METO/IOM JIEKTPOHHOTO OanaHca.
JlemoHCcTpanumn
e BuneopparmeHTsl U ciaidibl « MoHHAs XUMUYECKasi CBA3bY.
e Komtekuust BENECTB C MOHHOW XUMHUYECKOMN CBSI3bIO.
e Mojenu HOHHBIX KPUCTAUIMYECKUX PELIETOK.
e BunecodparmenTsl u ciaiiipl «KoBaJeHTHAs XUMHAYECKas CBSI3bY.
e Komtekuusi BEHECTB MOJIEKYIIIPHOTO U aTOMHOTO CTPOCHHUSL.
e Moenn MOJNIEKYJSIPHBIX YU ATOMHBIX KPUCTALIMYECKUX PEIIETOK.
e BuneopparMeHTsl U ciaidibl «MeTaunueckas XUMHYECKas CBA3bY.
o Komnexkuus «MeTajuibl U CIIJIaBbDY).
e BzauMmojeilicTBHE HMHKA C CEPON, COJITHOM KUCI0TOM, XytopuaoM meau(Il).
e [openue marnus.
e B3anMoIenCTBUE XJIOPHOW U CEPOBOAOPOIHOM BOJBI.

JlaGopaTopHblie ONbITHI



29. U3roroBiieHUE MOJIEIIN, WILUTFOCTPUPYIOIIEN CBOMCTBA METALTMYECKOW CBA3U

IpumepHoOe TeMaTHUYeCKOe TJIAHMPOBaHNE Kypca 8 Ki1acca

24



(2 4 B Hegeuro, Becero 70 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

25

Hom
Tema XapakTepucTUKA OCHOBHbIX BUI0B
epa OcHOBHOE coep:KaHue
ypoka/nara AeATeJIbHOCTH 00y4arouuxcs (Ha ypoBHe
YPOK ypOKa
(nian./gakr.) Y4eOHBbIX AeiCTBUI)
0B
8 kiacc

HavanbHble NOHATHS M 3aKOHBI XUMHH (20 1)

1

[Ipenmer xumuu.
Pose xuumuu B

ZKHU3HH YCJIIOBCKaA

Tena u BemectBa. CBOKMCTBA BENIECTB.
OtanoHHble (PU3NUECKUE CBOMCTBA BEILIECTB.
Marepuaiel u MatepuanoBeeHue. Poiib xumun
B JKU3HU COBPEMEHHOT0 001iecTBa. OTHOIIEHNE
00II1ecTBa K XUMHUU: XeMOPUIHs ¥ XeMOGhoOus.
Hemoncrpanuu. Komiekuus maTepuanos u
U3IEJINU U3 HUX.

JlaGopaTopHble onbIThI. 1. O3HaKOMIIEHUE C

KOJUIEKIMEH J1a00paTOPHOM MOCY bl

O6vsicHsMb, 9TO TIPEIMETOM H3YUCHHUS XUMUHU
SIBJISIFOTCS BEILIECTBA, UX CBOMCTBA M HX
IIPEBPAIIICHHUS.

Paznuuamo Tena v BeNeCTBa, BEIIESCTBA U
MaTepHaIbl.

Ycemanasnueams IPUMHHHO-CIICACTBCHHBIE CBSI3U
MEXJTy CBOMCTBAMH BEIICCTB M UX MPUMEHCHHEM
Xapaxmepuzo06ambp TOJOKUTEIBHYIO U
OTPHUIATEIILHYIO POJIb XUMHH B KU3HU
COBPEMEHHOT0 00IIeCTRA.

Apeymenmuposams CBOE OTHOIIIEHUE K XEMODUITHH
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u xemohoouwu.

MeTtonabl

HN3YyUCHUA XUMHUHU

Meronb! uzyduenus xumun. HaGmronenue.
OkcniepuMeHT MoaenupoBanne. Mojenu
MaTepUalIbHbIE U 3HAKOBBIC WJIM CUMBOJIBHBIE.
JemoncTpanun. Mozenu, HCII0JIb3yeEMbIE Ha
ypokax (hu3uKu, OUOJIOTUH U Teorpaduu.
OOBEMHBIE U IAPOCTEP’KHEBBIE MOJICIIN
HEKOTOPBIX XMMHUYECKHUX BelllecTB. Moenu

KPpUCTAJNINYCCKUX pCH_IéTOK

Xapaxkmepuzoeams OCHOBHbIE METO/Ibl U3YUECHHUSI
€CTECTBEHHO-HAYYHBIX TUCIUIUINH.

I1Ipugooums ipuMepbl MaTEPUATIBHBIX U 3HAKOBBIX
WJIA CUMBOJIBHBIX MOJIEJIEH, HCIIOJIb3YEMBIX Ha
ypokax ¢hu3uKu, OMosoruu u reorpaduu.
Cobupamb 00BEMHBIE U IAPOCTEPKHEBBIE MOJEIH

HCKOTOPBIX XMMHUYCCKHUX BCIICCTB

ArperaTHble
COCTOSIHUSA

BEILIECTB

I'a3bl. ZKugkoctu. TBEpIbIe BEMIECTBA.
B3anmubIe mepexopl MeX Ay arperaTHbIMU
COCTOSIHUSIMM BEIIESCTBA: BO3TOHKA
(cyOnumarusi) u necyouMantvsi, KOHICHCAIHsI
Y UCTIApCHHE, KPUCTAUTH3AIUS 1 TIJIaBJICHHE.

JemoncTpanun. Codupanue npudopa ass

Pasnuuams Tpu arperaTHbIX COCTOSHUS BEILECTBA.
Yemanasnueams B3auMOCBSI3U MEX/1y HUIMH Ha
OCHOBE B3aUMHBIX MTEPEXO0JIOB.

Hnnrocmpuposams 3TU epexobl IpUMEPaMHU.
Habnrwooams xuMuyeckuii SKCIEPUMEHT U Jelamb

BBIBOJIBI HA OCHOBE HAOJIIOAECHUI
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IOJIy4YEHMS ra3a v POBEPKa €ro Ha
TepPMETUYHOCTB. BO3roHKa Cyxoro Jipaa, nona
WK HaTalnuHA. ATPEraTHble COCTOSIHUS BOJBI.
JlabopaTopHsle onbIThI. 2. [IpoBepka npubdopa

HJI TIOJIYYCHHA I'a30B HA TCPMCTUYHOCTD

[IpakTyeckas 3HAKOMCTBO C JJabOpaTOpHBIM 000py0BaHUEM. | Pabomams ¢ 1aOOpaTOpHBIM 000PYI0BAHUEM U
pabora 1 [IpaBuna TexHUKU 6€30MAaCHOCTHU MPU pabOTe B | HArpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUH C
kaOuHere xumuu. Hexkotopelie Buabl padoT. paBUJIaMi TEXHUKU 0€30MacHOCTH.
OO6HapyxeHue IpoyKTOB TOpeHUs napapuHa U | Buinonames NpoCcTeNINe MAHUITYIISIIUN C
BJIMSIHUE BO3/lyXa HA TOPEHUE CBEUYU 1a00paTOpHBIM 000PYI0BAaHUEM: C JTAOOPATOPHBIM
ITaTUBOM, CO CIIMPTOBKOMU
Jomamaui Hab6nronenue 3a ropsiieit cBeyoin Buvinonaname 6e3omacHbie B JTOMAITHUX YCIOBUSIX

DKCHEPUMEHT |

du3nvecKue sIBJICHUS MPU TOPEHUU CBEUHU.
CtpoeHue IiaMeHu CBeYr

Bnusuue BO31yXad HA TOPCHUC CBCUU

AKCIIEPUMEHTHI, IIPOBOANTHL HAOJIOICHUS 32
TOpEHUEM CBEUU
Ogopmasms OTYET O MPOJETAHHON paboTe ¢

HCIIOJB30BAHUEM PYCCKOTI'O sA3bIKAa U A3bIKa XUMHWHU

dusunueckue

SABJICHHSA B XUMHUH

dusznueckue ssBneHusA. YUCTEBIE BENIECTBA U

cMmecu. 'oMoreHHbie 1 ICTCPOrCcHHBIC CMCCH.

Paznuuame uznyeckne 1 XuMHYECKUE SIBIICHUS,

YUCTBIC BCIICCTBA U CMCCH.
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Cwmecu razoo0pasHbie, )KUAKUE U TBEPBIE.
CnocoObl pa3feseHnsl CMECE: MePEeroHKa, uin
TUCTUIUIALINSL, OTCTauBaHue, GUIbLTPOBAHUE,
KpUCTAJUIA3AIMs UIIN BhIMTAPUBAHUE.
Xpomatorpadusi. [IpumeHeHue 3TX crnoco0oB
B J1a00OpaTOPHOM MpaKTHKE, Ha MPOU3BOJICTBE U
B OBITY.

JdemoncTpanuu. Paznenenue nsyx
HECMEIIMBAIOIINXCS )KUAKOCTEH C MOMOIIBIO
NEIUTEIBbHON BOPOHKU. JIUCTHILISITOP U €T0
pabota. YcTaHoBKa Jyuisi PUIBTPOBAHUS U €€
paboTa. YcTaHOBKa /JI BhIApUBAHUS U €€
pabota. Kosutekiust ObITOBBIX IPUOOPOB IS
bunpTpoBaHUs Bo3ayxa. Paznenenue
KpacsILero BellecTna (pyomMacrepa ¢ moMOIIbIO
OyMakHO# XpomaTorpapuu

JlabopaTopHbie onbIThI. 3. O3HaKOMJICHHUE C
MUHEpaiaMu, 00pa3yroIUMHI TPaHUT.

4. ITpuroToBi€HUE T€TEPOTECHHON CMECH

Knaccuguyuposams cmecu.

1Ipusooums IpuUMeEpHI CMECEN Pa3InUYHOTO
arperaTHOro COCTOSTHUSI.

Yemanaenusams NpUUNHHO-CIIEICTBEHHBIE CBA3U
MexAy (PU3NYeCKUMU CBOMCTBAMM BEIIECTB CMECH
U crioco0amu ux pasneneHus. Paziuuams ux,
ONUCHIBAMb U XAPAKMEPU308amyb MPAKTHIECKOE

3HA4YCHHC.
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ITOPOUIKOB CCPHI U KEJIC3d U UX PA3ACIICHUC

[IpakTrueckas
pabota 2
(ananor paboThI
«Ouncrka
[IOBapEHHOM

COJTN)

AHaJIN3 MOYBEI

Pabomamyw ¢ nabopaTopHbIM 000pyAOBaHUEM U
HarpeBaTeIbHBIMU PUOOPAMH B COOTBETCTBUU C
IPaBUJIAMU TEXHUKU O€30IaCHOCTH.
Buvinoaname npocreiiine npuémMel 00palleHus ¢
1a00paTOPHBIM 000PYIOBaHHEM: BOPOHKOH,
(UIBTPOM, CHUPTOBKOM.

Habniooams 3a cBOMCTBAMU BEIIECTB U
SBJICHUSIMU, IPOUCXOAIIUMU C BEILIECTBAMHU.
Onucwvieams XUMUYIECKUI SKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMHH.

Jlenams BBIBOABI TIO pe3ybTaTaM MPOBEAEHHOTO

HKCHEPUMEHTA
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7 ATOMHO- XUMHUYECKHUE DJIEMEHThI. ATOMBI U MOJCKYJbI. | OOBbACHAMD, YTO TAKOE XUMUYECKHUIN DJIEMEHT,
MOJIEKYJISIPHOE [IpocTeie U cioXKHBIE BelllecTBa. AJIOTPONUS aToOM, MOJIEKYJIa, AJJIOTPOIIHS, HOHBI.
Y4ECHHE. Ha npumepe Kucaopoaa. OCHOBHBIE TOJIOKEHUA | Paznuyuams TPOCTHIE U CI0KHBIE BEIIIECTBRA,
XUMUYECKHE ATOMHO-MOJICKYJISIPHOTO yueHUs. VIOHBI. BEILIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
AJIEMEHTHI BemiecTBa MOJIEKYIIPHOTO U HEMOJICKYJIIPHOTO | CTPOEHUS.
CTPOCHHUSI. Yemanasenusamos NpUYMHHO-CIICICTBEHHBIE CBSI3U
JemoncTpanuu. Moenu aluioTPOITHBIX MEXKY COCTaBOM MOJIEKYJ U CBOMCTBAMU
MoaudUKaui yriuepoja u cepsl. [lomydeHue AJUTOTPOITHBIX MOIU(PUKAIIMI KUCIIOPO/IA.
030Ha Dopmynuposams OCHOBHBIE TIOJIOKEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUECHUS
8-9 | 3Haku 3Hak# (CUMBOJIBI) XUMHUYECKUX DJICMEHTOB. Haszvisamo v 3anucvieams 3HaKN XUMAYECKUX
XUMHYECKUX Nudopmarus, KOTOPYO HECYT 3HAKU AJIEMEHTOB.
AJIEMEHTOB. XUMUYECKUX DJIEMEHTOB. DTUMOJIOT S Xapaxkmepu3zosams MHOOPMALIUIO, KOTOPYIO HECYT
Ilepronnyeckas | HA3BaHUM HEKOTOPBIX XMMUUYECKHUX DJIEMEHTOB. | 3HAKW XHUMHUYECKUX AJIEMEHTOB.
TabauIa [Tepuoauueckas TabaMIIa XUMUYECKUX Onucvieams CTPYKTYPY TaOJIUIIBI XUMUYECKUX
XAMUYECKUX sanemenToB [[. 1. Menneneena: anemeHnToB [l. 1. Menpaeneena.

anemeHToB 1. 1.

Menpeieena.

KOPOTKOTIEPUOIHBIN U JITMHHOIIEPUOIHBIN
BapuaHThl. [lepuons! u rpynimsl. I'naBHas u

no0OoyYHas MOArpyNbl Wik A- U b-rpymisl.

ObvsicHsamb DdTUMOJIOTMYECKHE Havajla Ha3BaHUH
XUMHUYCCKUX JICEMCHTOB U UX OTACJIbHBIX I'PYIIII.

Paznuuams KOpOTKONEPUOIHBINA U
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OTtHOCHUTENBHASL ATOMHAs Macca.
Jlemoncrpauun. IToprperst 1. 5. bepuemtyca
u 1. 1. MengaeneeBa. KopoTkonepuoaublii u
JUITMHHONIEPUOAHBINA BapuaHThl [leprnonnueckon

cuctemsl /1. . MenaeneeBa

JUTMHHOIIEPUOAHBIA BapuaHThl [lepronnyeckon

cuctemsl /1. . MeHneneeBa

10- | Xumuueckue Xumnueckue Gpopmyisl. UHAEKCH 1 Omobpadsicams COCTaB BEIIECTB C TOMOLIBIO
11 bopmybl ko3 purmenTel. OTHOCUTENbHAS XUMUYECKUX (POPMYII.
MOJIEKYJISIpHas Macca. MaccoBast 10718 Pa3znuuams nanexcel 1 K03 HULIHUEHTHI.
XUMHUYECKOTO IEMEHTA B COCUHEHUU. Haxooums OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy
Nudopmanusi, KOTOPYIO HECYT XUMHUYECKHUE BELLECTBA U MAaCCOBYIO JOJIF0 XUMUYECKOTO
(bopMyIibI JJIEMEHTA B COEIMHEHUHU.
Tpancauposams nHOPMALUIO, KOTOPYIO HECYT
XUMUYecKue (HopMyJibl
12- | BaneHTHOCTB Banentnocts. CTpyKTYpHBIE (OPMYIIBIL. ObvscHaAmMb, YTO TAKOE BAJICHTHOCTD.
13 XHUMHUYECKHUE JIEMEHTBI C IOCTOSIHHOU U Ilonumame OTpakeHUE MOPAJIKA COSTUHEHUS

MepEMEHHON BAJICHTHOCTHI0. BBIBOT (hopMyIibI
COEMHEHUS 10 BaJIeHTHOCTH. OnpeiesieHne
BAJICHTHOCTHU XUMHUYECKOTO JIEMEHTA 110

dopmyne BemectBa. CocTaBieHNE HA3BAHUM

aTOMOB B MOJIEKYJIaX BEIIIECTB MOCPEACTBOM
CTPYKTYPHBIX (hOpMYII.
Ymemwv cocmasnsams HopMyIbl COSTUHEHHI 10

BaJICHTHOCTH U onpedeﬂﬂmb BaJICHTHOCTD
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COCIMHEHH, COCTOSIINX U3 JBYX XUMUYECKUX
JJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTB.
Jdemoncrpanun. KoHcTpyupoBaHue

MapoCTCPIKHCBBIX MOHGHGﬁ MOJICKYJI

OJICMCHTA

1o GpopMyJie ero CoeaAMHEHUS

14

XUMHUUYECKUE
pEaKINH.
[Ipu3Haku u
YCJIOBHUS UX

MPOTEKAHUS

XUMUYECKHE peakun. PeareHTol U MpoayKThI
peakuuu. [Ipu3Haky XUMUYECKAX PEAKIIUM.
VYcnoBus UX NPOTEKAHUS U MIPEKPALLICHHUS.
Peaknuu ropeHus. OK30TEpPMHUUECKUE U
SHAOTEPMUYECKHUE PEAKLINH.

JMemoncrpanun. Anmnapar Kunna. Paznoxenue
ouxpomara ammonus. ['opeHue cepsl u
MAarHueBOU JICHTHI.

JlaGopaTopHble onbITHI. 5. B3anMmoelicTBue
PacTBOPOB XJIOPUIAOB U MOAUAOB KaJUs C
pacTBopoM HUTpaTa cepebpa. 6. [lomyuenue
ruapokcuaa meau(Il) u ero B3aumoaeicTeme ¢
CEpHOM KUCIIOTOM.

7. B3auMo1eMCTBUE PACTBOPA COMIBI C KUCIOTOM

Xapaxmepu3zoeamb XUMUYECKYIO PEAKLIUIO U €€
YYaCTHHUKOB (peareHThl U MPOIYKThI PEAKIUH).
Onucvieams IPU3HAKU U YCIIOBUS TEUCHUS
XUMHUUYECKUX PEAKIIHM.

Paznuuamye 3x30TEpMUYECKHE U SHAOTEPMUYECKHE
peakuuu.

Coomnocums peakiui TOpeHus 1
AK30TEPMUYECKHUE PEAKIIUH.

Habnrwoams u onucvlieams XUMUYECKHUM
AKCIIEPUMEHT € MOMOIILI0 PYCCKOTO (POIHOTO)

A3bIKA U A3bIKa XMMHNH
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15- | 3akon 3aKOH COXpaHEHUSI MAaCChl BEIIECTB. Dopmynuposams 3aKOH COXPAHEHHS MACChI
16 COXPaHEHHUS Xumuueckue ypaBHeHHs. COCTaBICHHE BewecTB. Cocmasnsims Ha €ro OCHOBE XUMHUYECKHE
MaccChl BEIIECTB. | XUMUYECKUX ypaBHeHuid. UHopmanus, YpaBHEHUS.
XHUMUYECKHE KOTOPYIO HECET XUMUUECKOE YPABHEHHUE. Tpancauposams nHGOPMAIUIO, KOTOPYIO HECYT
YpaBHECHUS Hemouncrpauuu. [oprperst M. B. JIoMOHOCOBa | XMMHUYECKHE YPABHEHHUS.
u A. JI. JIaByaswe. ['openue ¢pocdopa. OnbiThl, | IKCIEPUMEHTAIBLHO 100MBEPHCOAMD
WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACCHI CIIPaBENINBOCTh 3aKOHA COXPAHEHHS MaCChl
BEILIECTB. BEILIECTB
JlaGopaTopHble onbIThI. 8. [IpoBepka 3akoHa
COXpPaHEHMS MACChI BEIIECTB HA ITPUMEpE
B3aMMOJICHCTBHS IIETOYN U KHCIIOTHL. 9.
IIpoBepka 3aKOHA COXpaHEHHSI MACChl BELIECTB
Ha [IpUMepe B3aUMOJAEHUCTBUSA WEIOYN U COIU
xeneza(Ill)
17- | Tuns Knaccudukanust XuMru4ecKux peakiui mo Knaccugpuyuposams xummuyeckue peakiuu mno
18 XUMHUYECKUX COCTaBY M YUCJIy PEarcHTOB U NPOAYKTOB. IIPU3HAKY YMCIIA U COCTABA PEAreHTOB U
peakuuin Turnsl xuMu4yeckux peakun. Peaknun IIPOLYKTOB.

COCAMHCHUA, PAa3JIOKCHUA, 3aMCIICHUA U

obmena. KaranuzaTops! 1 katanms.

Xapaxkmepuzoeams poOJb KaTaluu3aropa B

NPOTEKAHUN XUMUYECKON PEaKIINU.
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JemoncTpanun. I'openue gocdopa,
pacTBOpEHUE MPOYKTa TOPEHUS B BOJIE U
UCCJIeIOBaHUE MTOJYYEHHOTO pacTBOpa
JakMycoM. BzaummopencTBHe CONsTHOM
KHUCIIOTHI ¢ TUHKOM. [losrydenue rugpokcuia
meu(Il) u ero paznoxxeHue mpu HarpeBaHUU.
JlabopaTopHbie onbITh. 10. Pa3noxeHue
MEPOKCH/Ia BOJOPO/IA C MOMOIIBIO OKCHJIA
Mapranna(IVv).

11. 3amemieHue KejIe30M MEAU B METHOM

KyTopoce.

Habnwooams 1 onucvieams XUMAYECKUNA
AKCIEPUMEHT C MOMOUIBI0 PYCCKOTO (POHOTO)

A3bIKA U A3bIKa XMMHH

19 [ToBTOpEHUE 1
00o01IeH e
TEMBL.
[ToaroroBka k
KOHTPOJIbHOM

pabote

TCCTI/IPOBaHI/IC, PCUICHUC 3a1a4 W BBIITOJIHCHHUC

YIPaXHEHUU 110 TEME

20 Kontponsnas padota 1 «HavyanbHble TOHATHS U 3aKOHBI XUMUK

Ba:xHeiilmue npeacTaBuTe/Id HeOPraHnvecknx BeuecTs. KosinvyecrBennbie oTHOMIeHUs B xumuu (18 1)
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21 Bo3nyx u ero Cocras Bo31yXA. Xapaxmepu3zoeams 00bEMHYIO TOJII0 KOMIIOHEHTA
COCTaB [Tonstue 06 06bEMHOM f0J1€ ((p) KOMIIOHEHTA TaKOMW MPUPOTHOM ra30BOM CMECH, KaK BO3YX, U

MIPUPOJTHOM ra30BOM CMeCH - BO3/IyXa paccuumvieams €€ Mo 00bEMY 3TOU CMECH.
Pacuer 00b8Ma KOMIIOHEHTA Ia30Boil cMecu o | Onucbliéams 00BEMHBIN COCTaB aTMOCHEPHOTO
€ro 00beMHOM 10JI€ ¥ HA00OPOT. BO3/1yXa U HOHUMAMb 3HAYEHUE MTOCTOSTHCTBA 3TOTO
HemoncTpanuu. OnpeaeneHue CoepKaHus cocTaBa AJIs1 3J0POBbs
KHUCJIOPOJIa B BO3YXE.

22 Kucnopon Kucnopoa. O30H. [TonyueHnne kucmopoa. Xapaxmepuzoeamb 030H, KaK aJUIOTPOIHYIO

CoOupaHue U pacrno3HaBaHUE KUCIOPO/Ia.
XUMHYECKHUE CBOMCTBA KUCJIOPOIA:
B3aMMOJICHCTBHE C MeTaJlJITaMH1, HEMETaJUIaMU 1
CJIO)KHBIMU BelecTBaMu. [ [pumenenne
kuciopoaa. Kpyropopor kuciopoa B npupoze.
Hemoncrpanuu. [lonyuenue kucinopoaa
PA3JI0KEHUEM TTIEPMAHIaHATA KIS U
nepokcuia Bojgoposa. CoOupanue METo10M
BBITECHEHHMS BO3yXa M BOAbI. Pacnio3HaBanue
Kuciaopona. ['openne maruus, xenesa, yris,

cepsl 1 Gocdopa B KUCIOPOIe

MOAU(PUKALMIO KHCITOPOAA.

Onucvieams PU3NYECKUE U XUMUYECKHUE CBOMCTBA,
MOJIyYeHHE U PUMEHEHHE KUCIOPO/Ia C
UCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U
SI3bIKA XUMUH.

Yemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBA3U
MeXAy (PU3NIECKUMU CBOMCTBAMH KUCJIOPOIa U
crocobamu ero cooupaHus.

IIposooums, HabaroOams N ONUCLIBAMb
XUMUYECKUHN SKCHEPUMEHT IO MOIYUYEHHUIO,

COOMPAHUIO M PACIIO3HABAHHUIO KHCIIOPOIA C
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CO6J'II-0I[€HI/I€M IMpaBHJI TCXHUKHU 0e301acHOCTH

23

[IpakTrueckas

pabota 3

[Tony4yenne, coOrpaHue U pacriO3HABaHUE

KHCJIOpOda

Pabomamyw ¢ nabopaTopHbIM 000pyAOBaHUEM U
HarpeBaTesIbHBIMU TPUOOPaMU B COOTBETCTBUH C
IpaBHJIAMU TEXHUKHU O€30MacHOCTH.

Buvinoanusame npocreiiiie npuémMsl 00palieHus ¢
1abopaTopHBIM 000pyAOBaHUEM: cOOUpATh TPUOOP
JUIS TIOJTy9€HHUS Ta30B, IPOBEPATH €ro Ha
TFepPMETUYHOCTh U UCIIOJIB30BATh ISl TOTYYCHHUS
KHCJIOPO/JIa.

Cobupams KUCIOPOJ METOJOM BBITECHEHUS
BO3/yXa U pacno3Hasamsy €ro.

Habniooams 3a cBOMCTBAMU BEIECTB U
SIBIICHUSIMU, TIPOUCXOIAIIUMU C BEIIECTBAMHU.
Onucvieams XUMUYECKUI SKCTIEPUMEHT C
MTOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POHOTO)
SI3bIKA U SI3bIKA XUMUMU.

Cocmasnsams OTYET MO pe3ynbTaTaM MPOBEICHHOTO

AKCIIEPUMEHTA
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24 Oxkcuppl Oxcunpl. OOpa3oBaHKe Ha3BaHUNM OKCUZIOB IO | Buldensime CylleCTBEHHbIEC MPU3HAKU OKCUIOB.
ux popmymnam. CocraBienue Gpopmyn okcuaoB | Jasams Ha3BaHUSA OKCUAOB IO UX (GOpMyIIaM.
1o ux Ha3zBaHusAM. [IpeacraBUTen OKCUIOB: Cocmaenams GOpMyIbl OKCUIOB TIO UX HA3BAHUSIM.
BOJIA U YIJIEKUCIIBIN ra3, HeraéHasi U3BeCTb. Xapaxmepuzoeamsb TaKUX NMPEACTABUTENEH
JemoncTpanun. Koekius okcuaos OKCHUJIOB, KaK BOJIa, YIJICKUCIIbIN ra3 U HeraméHast
JlaGopaTopHblii onbIT. 12. [IoMyTHEHHE U3BECTh
M3BECTKOBOM BOJIbI MPU MPOIMYCKAHUHU
YTJIEKUCIIOro ra3a

25 Bonopon Bonopon B npupone. duznueckue u Xapaxmepu3zoeamsb COCTaB MOJIEKYJIbI, PU3NYECKHE

XMMHUYECKUE CBOMCTBA BOAOPO/IA, €TO
MOJIYyYEHUE U IPUMEHECHUE.

JemoncTpanuun. ITonyuenue, cobupanue u

pacrio3HaBaHue Bojopoja. ['opeHue Bogopoia.

BzanmoperictBue Bogopoia ¢ OKCHUIOM
meau(II).

JlaGopaTopHbIii ONBIT.

13. TTosmyuenue BoOpOAa B3aUMOICCTBUEM

IMMHKAa " COJISTHOM KMCJIOTBI

U XUMHUYECKUE CBOWCTBA, MOJIYYCHHUE U
IPUMEHEHUE BOJIOPO/IA.

Yemanasnueams TPUIHMHHO-CIICACTBCHHBIC CBSI3U
MEXTy PU3NICCKUMHU CBOMCTBAMH M CIIOCOOAMU
coOMpaHus BOAOPOIa, MEKIY XUMUYCCKUMHU
CBOMCTBaMH M €r0 IPUMCHCHHUEM.

IIposooums, HabarwOams N ONUCLIBAMb
XUMHUYCCKHUN SKCIIEPUMEHT 10 MOJIYYCHHUIO,
COOMPAHMIO M PACIIO3HABAHUIO BOJOPO/IA C

COOJIFOICHUEM TTPAaBWII TEXHUKH O€30ITaCHOCTH.
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26

[IpakTnueckas

pabora 4.

[Tony4yenue, coOupanue u pacrio3HaBaHHUe

BOJIOpOa

Pabomamow ¢ nabopatopHbiM 000py/1I0BaHUEM U
HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBHH C
paBUJIaMU TEXHUKU 0€30MacHOCTH.

Buvinoaname npocreiiine npueMsl 0OpalleHus ¢
J1a60paTOpHBIM 000PYI0BaHUEM: COOMpPATh MIPHUOOP
JUTSI TIOJTyY€HUS ra30B, IPOBEPATH €ro Ha
TePMETHYHOCTH ¥ UCTIOJIb30BaTh JIJIS TTOJTYICHUS
BOJIOpOA.

Cobupams BOIOPO METOJIOM BBITECHEHUS
BO3/yXa U pACNO3HABAMYb €TO.

Habnrwoamw 3a cBOMICTBAMHU BEIIECTB U
SIBJICHHUSIMU, TIPOUCXOIANITUMU C BEIICCTBAMMU.
Onucvieams XUMUYECKUIN KCTIEPUMEHT C
MOMOIIbIO €CTECTBEHHOTO (PYCCKOTr0 MM POJIHOTO)
SI3bIKA U SI3bIKA XUMUM.

Cocmasnsims OTYET MO pe3ynbTaTaM MPOBEIECHHOTO

AKCIIEPUMEHTA
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27 Kucnotsr Kucnotel, ux cocraB u kiaccudukarusi. AHnanuzupoeams cOCTaB KUCIOT.
Nunukaropsl. Tabnuia pacTBOPUMOCTH. Pacnoznasams xucnoTel ¢ TOMOLIBIO
ConsiHast U cepHasi KUCJIOThI, UX CBOMCTBA U UHIUKATOPOB.
MIPUMEHEHUE Xapaxmepuzoeams NPEACTABUTENEH KUCIOT:
JemoncTpanun. Koynekiys MUHEpalTbHbBIX COJISIHYIO U CEPHYIO.
kucioT. [IpaBuiio pa3daBieHus cepoit KUCIOTHL. | Ymems XapakTepu30BaTh pacCTBOPUMOCTD
JlabopaTopHBIA ONBIT. COCAMHEHUN C MOMOIIBIO TaOJIUIIBI
14. Pacno3HaBaHu€ KUCIOT UHIUKATOPAMHU. PacTBOPUMOCTH.
Yemanaenuseams NpUUMHHO-CIIEICTBEHHBIE CBA3U
MEXKy CBOMCTBAMU COJISTHOM M CEPHOM KHCIIOT U
00JIaCTSMU UX MPUMEHEHHUS.
Oco3nasams HEOOXOAUMOCTb COOTIOJICHUS TPABUI
TEXHUKU 0€30MaCHOCTH MpHU paboTe C KUCITOTAMH.
28 Comm Conu, ux coctaB u Ha3BaHus. PactBopuMocts | Xapakmepuzosams cONM KaK IPOTYKThI

cosieil B Boze. IIpencraBurenu coneit: XJIopumg
HaTpus, KapOooHat HaTpusl, pocdat KaabIH.

JemoncTpanun. Komnekuus coneit. Tabnuna
PAacTBOPUMOCTH OCHOBAaHUM, KACJIOT U COJIEU B

BOAC

3aMeIeHUs BOJIOPO/Ia B KHCIOTE HA METAIL.
3anucvlieams HOpMYIIBI COJIEH 1O BaJIEHTHOCTH.
Hasvieams conu mo popmyam.

Hcnonvzosams TabAMIy paCTBOPUMOCTH TSI

XapaKTEPUCTUKH CBOMCTB COJIEU.
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1Iposooums pacd€Tel o popMynam coseit

29 KomngectBo [Tocrosinnas ABoraapo. KonnuectBo BemecTBa. | O0vbsacHAMb, YTO TAaKOE KOJUYECTBO BEIIECTRA,
BEIIECTBA Mos. Mossipaas macca. KpaTHblie e TMHUITBI MOJIb, IOCTOSIHHAs ABOTaJIpo, MOJIIpHAs Macca.
M3MEPEHUS KOJIMYECTBA BEIIECTBA — Pewams 3a7aum ¢ UCIIOJIL30BaHUEM ITOHSATHH
MUJITUMOJTh M KUJIOMOJTh, MUJUTUMOJISIPHAS 1 «KOJMYECTBO BEILIECTBAY, KMOJISIPHAS Maccay,
KWJIOMOJISIpHAs MacChl BEIIECTBA. «TOCTOSIHHAs ABOTaJIpO
PacueTsl ¢ mcnoabp30BaHUEM MMOHATHHN
«KOJIMYECTBO BEIIECTBA», «MOJIApPHAs Maccay,
«TIOCTOSIHHAs ABOTaApO».
HemoncTpanuu. HekoTopbie MeTasIbI,
HEMETAJUIBI M COCUMHEHHUS KOJIMYECTBOM
BelecTBa B 1 MOJIb
31 MonsipHslii 3akoH ABorajipo. MonspHbIil 00beM ObvscHAmMb, YTO TAKOE MOJISIPHBIA 00bEM Ta30B,
o0BeM ra3oo0pa3HbIX BemecTB. OTHOCUTEIbHAS HOPMAJIbHBIE YCIIOBUSI.
ra3zo000pa3HbIX MJIOTHOCTH OJTHOTO rasa 1o Jpyromy. Pewams 3anaum ¢ UCIIOJIL30BaHUEM ITOHSATHI
BCILIECTB KpaTHbie equHUIIBI H3MEPEHUS — «KOJMYECTBO BEIICCTBA», KMOJISIPHAS Maccay,

MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBIN 00BEMbI

«MOJISIPHBIA 00BbEM Ta30B», «IIOCTOSTHHAS
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ra3000pa3HbIX BEIECTB.

Pacuétel ¢ ncnosb30BaHMEM NOHATHI
«KOJMYECTBO BEILIECTBA», KMOJISIPHASI MacCay,
«MOJISIPHBIA 00BEM Ta30BY, KIIOCTOSTHHAS
ABoraapoy.

JeMmoncTpanuu. Mojiens MOJIIpHOTO 00bemMa

ra3z000pa3HbIX BEIIECTB

ABoraapo.

32- | Pacuétel o PacdeTsl ¢ ncnoap30BaHUEM ITOHITHI Xapaxkmepu306ams KOTUIECTBECHHYIO CTOPOHY
33 XUMHUYECKUM «KOJMYECTBO BEILIECTBA», KMOJISIPHAS Maccay, XUMHUUYECKUX 00BEKTOB U IIPOIICCCOB.
ypaBHEHUSM «MOJISIPHBIA 00BEM Ta30BY, «UUCI0 ABOTaapo» | Pewams 3a1a4u ¢ UCIIOIB30BAHUEM TTOHSTHN
«KOJMYECTBO BEIIIECTBAY, KMOJISIPHAS Maccay,
«MOJISIPHBIA 00BEM Ta30BY, «IIOCTOSTHHAS
ABoraapo»
34 Bona. I'mapocdepa. KpyroBopot Bojibl B IpUpoIE. ObvscHAMD, YTO TAKOE «OCHOBAHUS, IIEIIOUNY,
OcHoBaHUS dusznyecKre ¥ XUMHYECKHUE CBOMCTBA BOJIBI: «KA4YECTBEHHAs PEAKIIUS, «HHIUKATOPY.

B3aMOJICHCTBHUE C OKCHUJaMHU.
OcHoBaHus, X COCTaB. PacTBOpUMOCTh
OCHOBaHMWH B BOJIE. MI3MeHeHne OKpacKu

VHJIMKATOPOB B LIEJIOYHOMN CpeELE.

Knaccuguyuposams ocHoBaHuUs 110
pacTBOpPUMOCTH B Bojie. Onpedensimp
MPUHAJICKHOCTH HEOPTaHUUECKUX BEIIECTB K

KJIACCYy OCHOBaHUM 10 hopmyIie.
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[IpencraBuTenu menoveii: ruApOKCUILI HATPUSI,
KaJIus U KaJIbIus.

HemoncTrpanuu. Koiekius 0CHOBaHUM.
JlabopaTopHble onbIT. 15. Mi3menenue

OKpPaCKH1 MHAUKATOPOB B HIGJIO‘{HOfI cpeac.

Xapaxkmepu3zoeams CBOMCTBA OTIECIbHBIX
MPEICTABUTEIIEN OCHOBAHUM.
Hcnonvzoeams TabIMIy paCTBOPUMOCTH JIJIS

OnpeaeIeHUs] pACTBOPUMOCTH OCHOBAaHHUM.

35 PacTtBOpBI. PacTBopuTens u pacTBOpEHHOE BEIIECTBO. ObvscHAmMb, YTO TAKOE «MACCOBas J0JIs
MaccoBas nonst | PactBopsl. PacTBopenue. ' mapatel. MaccoBasi | paCTBOPEHHOT'O BEIIECTBAY.
PacTBOPEHHOTO JI0JIS1 PAaCTBOPEHHOTO BeulecTBa. Pacyérsl, Yemanasnueams ananoruu ¢ 00bEMHOM J1051ei
BEIIECTBA CBSI3aHHBIE C UCIIOJIb30BAHUEM ITOHATUS KOMIIOHEHTOB I'a30BOU CMECHU
«MaccoBas 10715 paCTBOPEHHOTO BEILIECTBAY. Pewams 3anaun ¢ HCIOJIB30BAHUEM TTOHATUI
JlaGopaTopHblii onbIT. 16. O3HaKOMIIEHHUE C «MaccoBas JI0JIs SJIEMEHTA B BEIIECTBEY,
npenapaTaMy JOMalIHEW WM IIKOJbHOU «MaccoBas J10J11 paCTBOPEHHOTO BEIIECTBAY,
arTe4yKy — PacTBOPaMU MEPOKCUIA BOAOPOA, «00BEMHas J0J1s1 ra3000pa3HOT0 BEILIECTBA»
CIIMPTOBOM HACTOWKHU MOJIA U HALIATBIPHOIO
crmpra
36 [IpakTrueckas [IpuroroBieHue pacTBOPOB COJIEH C UX Pabomamuw ¢ nabopaTopHbIM 000py0BaHUEM U
pabora 5 3aJJaHHOW MacCOBOM J10JIEH HarpeBaTeIbHBIMU TPUOOPaAMU B COOTBETCTBHH C

paBUJIaMHU TEXHUKH 0€30MacHOCTH.

Buvinoaname npocteiiime npueMbl 00paIieHus ¢
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J1a00paTOPHBIM 000PYI0BAaHUEM: C MEPHBIM
IUJIMHIPOM, C BECAMH.

Habnrooams 3a CBOMCTBAMHU BEILECTB U
SIBJICHUSIMH, IPOUCXOASIIUMU C BEIIECTBAMH.
Onucwiéams SKCIIEPUMEHT C TTOMOIIIBIO
€CTEeCTBEHHOTO (PYCCKOTO MM POJIHOTO) SI3bIKA U
si3pika Xumuu. Cocmaesissims OTYETHI 10
pe3yJibTaTaM MPOBEICHHOTO

AKCIIEPUMEHTA

T'omoeums pacTBOPHI C ONPEICIICHHON MACCOBOM

JI0JIEH PaCTBOPEHHOIO BEIIECTBA

Jomannuii BrIpamyBanue KpUCTAILUIOB alFOMOKAJIMEBBIX

HKCTIIEPUMEHT 2 KBacI[OB WJIM MEJTHOTO Kynopoca

Buvinoanamo 6e3onacHble B TOMAIIHUX YCIOBHIX
AKCIIEPUMEHTHI, IPOBOANTHL HAOJIOICHUS 32
POCTOM KpPUCTAJIIOB.

Oghopmnsims OTUET O MPOJIETAaHHON paboTe ¢

HCIIOJIB30BAHUCM PYCCKOTIO A3bIKA U SI3bIKa XUMHHN

37 O06o01mIeHne u cucTemMaTh3alus 3HaHU# 1o TeMe «BakHenIe npeIcTaBUTeNI HEOPTraHUIECKUX BEIIECTB.
KosimuecTBEHHBIE OTHOLICHUSI B XUMUW))
38 KonTtponbsHas pabota o teme «Bakneiime npeacTaBuTeM HEOPraHUYeCKuX BeecTB. KoanuecTBeHHbIE OTHOIICHUS B
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XUMHN»

OcHOBHBIE KJIACChI HeOprann4veckux coeannenuii (10 4)

39 Oxcup: O60061eHne cBefeHni 00 OKCUAAX, UX O6vscHAMb, YTO TAKOE HECOIE0OpasyIoIIe
Kiaccudukanusa | KiaccupuKaluu, Ha3BaHUSX U CBOWCTBAX. OKCHJIbI, COJIE00PA3yIOIINE OKCHU/IbI, OCHOBHbIE
Y CBOWCTBA CnocoObl OJTy4eHHs] OKCUOB OKCH/JIbI, KUCJIOTHBIE OKCHU/IBI.
JlaGopaTopHbIe ONBITHI. Xapaxmepu3zoeamp 001111€ XUMUYECKHUE CBONCTBA
17. B3aumoieiicTBrE OKCHIA KaJIbIUsI C BOJOU. | COIC0OPa3yONIUX OKCUJIOB (KUCIOTHBIX U
18. ITomyTHEHME U3BECTKOBOM BOJBI ocHOBHBIX) Cocmasisims ypaBHEHUS PEaKIuil ¢
ydqacTueM OKCUI0B. Habooamob v onucvieams
pEaKIUU ¢ y94aCTHEM OKCHIOB C IIOMOILBIO
€CTECTBEHHOTO (PYCCKOTO U POJHOTO) S3bIKA U
SI3bIKA XUMUHU.
1Ipo6ooums ONbITHI, MOATBEPKAAIOIINE
XUMHUYECKHE CBOMCTBA OKCUJIOB C COOTIOJICHUEM
paBuJl TEXHUKHU 0€30MaCHOCTH
40 OcHoBaHus: OcHoBaHus, ux Ki1accuuKalys, Ha3BaHus U Cocmasnams ypaBHEHUS PEAKIUN C YIACTUEM
KiaccuduKanys | CBolicTBa. BzauMopeicTBHE ¢ KHUCIIOTaMU, OCHOBAHUIA.
U CBOMCTBA KHUCIIOTHBIMU OKCHJIaMU U cosiiMu. Paznoxenue | Habarooams u onucvléams peakiiu ¢ y4acTHEM

HEpacCTBOPUMBIX OCHOBaHMA. CIOCOOBI

KHCJIOT C IOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO 501041
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MOJIYYE€HHS] OCHOBaHUH.

JlaGopaTopHblie onbIThI. 19. Peakius
HenTpanuzanuu. 20. [Toayyenue ruapokcuaa
Menu(Il) u ero B3auMoIelicTBUE C KUCIOTOM.
21. Paznoxxenue ruapokcuaa meau(Il) mpu

HarpCBaHHUH.

pOI[HOI‘O) A3bIKA U A3bIKa XMMHH.
Hpoeodumb OIIBITHI, ITOATBCPIKAAIOIITHC
XMMHUYECKHE CBOMCTBA OCHOBaHHﬁ, C

CO6J'IIOI[CHI/IGM IIpaBUJI TCXHUKH 0e30IMacHOCTH

41-
42

Kucnotsr:
KJaccuukanus

U CBOWCTBA

Kucnotsl, ux xnaccudukariusi 1 Ha3BaHHUS.
OO1re XUMUYECKHE CBOMCTBA KUCJIOT.
BzanMoaelicTBre KHCIOT ¢ METaJJIaMH.
DIIEKTPOXUMHUYECKUN PSIJT HANIPSKEHUN
MeTajI0B. B3aumopelicTBre KUCIIOT ¢
OKCHJaMHU MeTaioB. B3aumoaeicTBrue KUCiIoT
C OCHOBAHUSIMU — PEaKIUsl HEUTpanu3aIuu.
Bzaumoperictue kuciort ¢ consimu. [loyuenue
OECKHUCIOPOAHBIX U KUCIOPOACOICPHKAITUX
KHCJIOT.

JlabopaTopHbIie onbIThI. 22. B3anmopaencTaue
KHCJIOT ¢ MeTayuiaMu. 23. B3auMoaelicTBue

KHCJIOT C COJLIMH

Xapaxmepuzoeams 00111ME€ XUMUYECKHE CBOMCTBA

KHUCIIOT

Cocmaenams ypaBHEHHS PEAKIIUI C ydacTHEM
KUCIOT. Habnrodams 1 onucvléams PEaKivu C
y4acTUEM KHUCJIOT C TTIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MJIM POJHOTO) sI3bIKA M SI3bIKA XHMUH.
11poooums OTBITHI, TOATBEPKIAIOITHIE
XUMUYECKHE CBOMCTBA KUCIIOT, C COOIIOCHIUEM

paBuJl TEXHUKHU 0€30MaCHOCTH
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43- Commn: Conu, ux kinaccudukamus 1 CBOUCTRBA. Paznuuath MOHATHS «CPETHUE COJIN», «KUCIIBIC
44 knaccudukanus | BzanmopeiicTue conel ¢ MeTauiaMu, COJIN», KOCHOBHBIEC COJIN.
1 CBOMCTBA 0COOCHHOCTH 3THX peakiuii. BzaumoselictBue | XapakTepu3oBaTh 00IIME XUMHUUECKHUE CBOMCTBA
COJICH C COJISIMM. COJICH.
JlaGopaTopHblie onbIThl. 24. O3HakomieHue ¢ | Cocmasnsams ypaBHEHUS PEAKINN C y4aCTUEM
KOJUIEKIIUEH couteil. 25. B3zanMmonencraue coneit. Habrrooamo u onucvieams peakiuu ¢
cynbdara meau(Il) c xxenezom. 26. Y4aCTHEM COJIEH C MOMOIIBIO €CTECTBEHHOTO
BzaumoelicTBr€E COJICH C COISIMM. (pPyCCKOTO MJIM POJTHOTO) SI3bIKA U S3bIKA XUMHUH.
1Ipo6o0ums ONBITHI, TOATBEPKIAIOIINE
XAMHYECKHE CBOMCTBA COJICH C cOOJIIOICHUEM
paBUJI TEXHUKH 0€30MMaCHOCTH
45 I'eneTnueckas ['eneTnyeckue psipl METAILUIA U HEMETAJLIA. Xapaxmepu3zoeams NOHITUE «KTEHETUYECKUHN PSAI».

CBA3b MCXKIY
Kj1aCCaMH
HCOPraHU4YCCKUX

BCIICCTB

I'eneTnueckas CBsI3b MEXY KJIaccaMu
HEOPTraHUYECKUX BEIIECTB.
JlabopaTopHble onbIThI. 27. ['eHeTHYECKas

CBA3b Ha IIPUMCPC COCI[I/IHCHI/Iﬁ MEaHU

Hnnrocmpuposams TEHETUUECKYIO B3aUMOCBS3b
MEKY BELIECTBAMU:

MPOCTOE BEMIECTBO — OKCHUJ — THIPOKCU] —
COJIb.

3anucvieams ypaBHEHUS PEAKIIUH,
COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH

(«1Ienoukey ) MpeBpalleHNil HEOPTaHUYECKUX
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BCIICCTB PA3JIMYHBIX KJIACCOB.

46

[IpakTnueckas

pabora 6

Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4

Ymemw obGpammaTbcs ¢ 1a00paTOpHBIM
00opy/I0BaHMEM M HarpeBaTeIbHBIMU IPHUOOPaMHU B
COOTBETCTBUH C MPaBUIAMU TEXHUKH
0€30MaCHOCTH.

Pacnosnasams HEKOTOPBIE AHUOHBI U KATHOHBI.
Habnrwooams cBOMCTBA SJIEKTPOJIUTOB U
MIPOUCXOISAIINX C HUMU SIBJICHUH.

Habarwoams u onucvleams peakiiu ¢ y4aCTHEM
3JIEKTPOJIUTOB C MMOMOUIBIO €ECTECTBEHHOTO
(PyCCKOTO WJIM POJIHOTO) SI3bIKA U S3bIKA XUMHUH.
Dopmynuposampb BEIBOJBI TIO PE3yIbTaTaM

IMPOBCACHHOI'O SKCIICPUMCHTA

47

O600uieHue 1 cucremMaTu3anus 3HaHui 1o TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COETUHEHUID)

48

KonTponbHas pabota no teme « OCHOBHBIE KJ1ACChl HEOPTaHUYECKUX COEIMHEHUI

Iepunoanyecknii 3axoH u [lepuoanyveckas cucrema xumuieckux 31eMeHToB JI. . MenaesieeBa u crpoenune aroma (8 4)




48

49

EctecTBeHHbIC
ceMelcTBa
XUMHYECKHUX
3JIEMCHTOB.

AMbOTEpHOCTH

EcTecTBeHHBIE ceMeliCTBa XUMHUECKUX
AJIEMEHTOB: IIEJIOYHBIC U IIETOYHO3EMENIbHBIC
METaJIJIbl, TaJIOTeHbI, HHEPTHBIE (0J1aropoIHbIE)
ra3el. AMpoTepHOCTh. AMPOTEPHBIE OKCUIBI U
ruIpoKcuibl. KOMITJIeKCHBIE COTTH.
JlaGopaTopHblie onbIThI. 28. [lonyueHue
amM(pOTEepHOTO THAPOKCHIA U UCCIICIOBAHHUE €TI0

CBOWCTB.

ObvscHsamob PU3HAKH, TIO3BOJISIONINE O0BEIUHSITh
TPYIITBI XUMUYECKHUX JJICMEHTOB B €CTCCTBCHHBIC
CEMEICTBA.

Packpvieamv xuMmudeckuii cMbICI (ITUMOJIOTHIO)
Ha3BaHUM €CTECTBEHHBIX CEMEUCTB
Apeymenmuposams OTHOCUTEIIHBHOCTh Ha3BaHUS
«HHEPTHBIE Ta3bD»

ObvscHamb, 94TO Takoe «aMdoTepHbIe
coeauHeHus». Habaroodams U onucvléams peakiui
MEXIY BEIIECTBAMH C IOMOIIIBIO PYCCKOTO
(pOHOTO) SA3BIKA U SI3bIKA XMMUHU.
Xapaxkmepu3zoeams NBOMCTBEHHBIN XapaKTepe
CBOMCTB aM(DOTEPHBIX OKCUIOB U TUAPOKCHUJIOB.
1Ipo600oums OTBITHI MO TIOJIYYCHUIO U
MOATBEPIKIACHUIO XUMUICCKUX CBOMCTB
aM(}OTEPHBIX OKCUIOB U THAPOKCHUJIOB C

cOOJIFOICHUEM MPABWIT TEXHUKH O€30MaCHOCTH.
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50 OTtkpsbITHE Otxpertue /. . MenneneeBbiM Paznuuams ecTeCTBEHHYIO U HCKYCCTBEHHYIO
. . Mennenees | [leppoauyeckoro 3akoHa U CO3JaHUE UM KJIaCCU(PHUKAIUH.
BIM Ilepnonnueckoi CUCTEMBI XUMHYECKUX Apeymenmuposeams oTHeceHue lleprnoauyeckoro
[leproauyeckoro | 3JIEMEHTOB. 3aKOHA K €CTECTBEHHOU KIIaCCHU(PUKAIIUU.
3aKOHa JemoncTpanuu. Pasnnynsie popMbl TabIULL Mooenuposams XuMu4ecKue 3aKOHOMEPHOCTH C
NEPUOINYECKON cUCTEMBL. MoieMpoBaHue BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
noctpoenus [lepuonnyueckoi cucTeMbl 00BEKTa U MPEACTABICHUEM UX B
. . Menneneesa IPOCTPAaHCTBEHHO-TPa(pUUECKON HIIM 3HAKOBO-
CHUMBOJIMUECKOH hopme
51 OCHOBHBIE ATOMBI Kak (hopMa CyIIeCTBOBAHUS ObvsCHAMb, YTO TAKOE «IIPOTOHY», KHEUTPOH,
CBEJICHUS O XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHMUS O | «AJIEKTPOHY», «KXUMHUYECKHUM 3JIEMEHT», «MaCcCOBOMI
CTPOEHUU CTPOEHHHU aTOMOB. J[oKa3aTenbCcTBa CIIOKHOCTH | UUCIION.
aTOMOB. ctpoenus aromoB. OnbiTel Pezepdopaa. Onucvléams CTPOCHUE sIIpa aTOMa UCOJb3Ys

[limanerapHas MOaEenb CTPOCHUS aToMa.
CocraB aTOMHBIX s/1€p: POTOHBI, HEUTPOHBI.
OTtHocuTenbHas aToMHas Macca. B3auMocBs3b
NOHATUN «IIPOTOHY, KHEUTPOHY,
«OTHOCHTEJIbHASI aTOMHAsl Maccay.

JlemoncTpanuu. Moienn aToMOB XUMHUYECKHX

[TeproandecKyro CUCTEMY XUMHUYECKUX JIEMEHTOB
. . Menneneesa.
Tonyuams uHGOPMAIIUIO TIO XUMHUU U3 PA3TUIHBIX

HNCTOYHHUKOB, AHAIUZUPOBAMb e€.




50

OJICMCHTOB

52 Crpoenue Muxkpomup. DnexkTponsl. CTpoeHHE ObvscHAMb, YTO TAKOE IECKTPOHHBIN CI0UW WK
AIIEKTPOHHBIX AIIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKUX SHEPreTUYECKHUI YPOBEHD.
ypoBHe atoMoB | aneMeHTOB Ne 1—20. [Tonsatue o 3aBepmieHHOM | Cocmasisams CXEMBI paCIpeesICHUs 3JIEKTPOHOB
XUMUYECKUX AJIEKTPOHHOM YpPOBHE. 110 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKe
AJIEMEHTOB
NeNel-20 B
tabmuie /1. W.
Menneneesa.

53 [lepnognueckuit | M3oTomnbl. ®U3HYECKUN CMBICT CUMBOJIMKH Packpvisams Ppuznyecknii cMbICT: TOPSIKOBOTO
3aKOH [Tepunoanueckoit cucrembl. CoBpeMeHHast HOMEpPA XUMHUUYECKOT0 JIEMEHTA, HOMEpa MePrUoaa

. 1. Menneneen
a ¥ CTPOCHHUE

aToMa

dbopmynupoBka [leproamdeckoro 3akoHa.
N3MeHeHns1 CBOMCTB 3JIEMEHTOB B MTEPUOJIAX U
rpyImax Kak GyHKIHUS CTPOSHHS JICKTPOHHBIX

000JI0YEK ATOMOB

Y HOMEpa TPyIIIbL.

ObvscHamb 3aKOHOMEPHOCTU U3MEHEHUS
METAJUTMYECKUX U HEMETAJNIMYECKUX CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCIMHEHUH B

NepUoaax U rpymnmnax
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54- | Xapakrepuctuka | XapaKT€pUCTHKA JIEMEHTAa-METAIUIA U Xapaxkmepu3zo6amb XUMUYECKHUE DIIEMEHTBI 1—3-

55 XUMHUYECKOTO 3JIEeMEHTa-HEMETAJLJIA 0 UX MOJIOKEHHIO B r'o MEePUOJIOB IO UX MOJIokeHU0 B [leproanyueckoit
AJIEMEHTA Ha [leproguyeckoi cUCTEME XUMUYECKUX CHUCTEME XUMHUYECKHX 31eMeHTOB []. 1.
OCHOBAHMH €T0 sanemenToB [[. 1. Mennaeneena. MeHnneneena.
MOJIOKEHHUS B JemoncTpanun. Moaenu aTOMOB 3JIEMEHTOB Apaymenmupoeams CBOWCTBA OKCUJIOB U
[lepuonnueckoit | 1—3-ro nepuoaos TUAPOKCUIOB METAIIJIOB U HEMETAIIOB
CUCTEME IIOCPEACTBOM YPABHEHHUN pEeaKInn

56 3HayeHue Coo0111eHrs yJamuxcs 0 JKU3HU, HAYYHOU U Onpedensimb NCTOUHUKU XUMHYECKOM
[Tepuoanueckoro | oOIIECTBEHHOM 1€ATENbHOCTH uHbopMaIuu
3aKOHa U . . Menneneena «llepuonuueckomy 3akony | Ilonyyames HEOOXOIUMYIO HH(DOPMALIUIO U3
[leproguyeckoid | HE TPO3UT pa3pyIICHHE, a TOJBKO Pa3BUTHE U Pa3IMYHBIX UCTOYHUKOB, AHAIUZUPOBAMD €€,
CUCTEMBI HAJICTPOMKH OOEIIAt0OTCS» oopmaams UHPOPMALUOHHBIN MPOAYKT,
XUMHUUYECKUX npe3eHmosams €ro, gecmiu Hay4Hylo TUCKYCCHUIO,

sanemeHToB 1. U.

Menneneena

omcmaueamsv CBOXO TOUKY 3pCHUSA UIIN

KOppekmupoganmu €€

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuynu (8 1)

57

HNounaga
XUMHUYECKas

CBA3b

HMonnas xumuueckas cBsA3b. IOHBI,
00pa3oBaHHBIC AaTOMaMH METAJUIOB H

HeMeTasuioB. CxeMbl 00pa30BaHus HOHHOM

Ob6vsicHAMb, 9TO TAKOE MOHHAS CBS3b, HOHBI.
Xapaxmepu3zoeamsb MeXaHU3M 00pa30BaHUs

MOHHOMU CBS3MU.
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CBSI3U JIJIs1 OMHAPHBIX coeuHeHu. loHHbIe
KPUCTAJUTMUECKHE PEIIETKA U (HU3UICCKUE
CBOKCTBA BEILECTB C 3TUM TUIIOM PEMIETOK.
[TonsiTrie 0 GopMyIBHONM €TUHHIIE BEIIECTBA.
JemoncTpanun. BugeopparMeHThI U ClIai1bl
«onnas xumuueckas cBsa3by. Komneknus
BEIIIECTB C HOHHON XUMHWYECKON CBS3BIO.

MOI[GJ'II/I HOHHBIX KPHUCTAJNIMICCKUX pCIHéTOK.

Cocmaenams cxembl 00pa30BaHMsI HOHHOM CBS3H.
Hcnonvzosams 3HaKOBOE MOJICTUPOBAHUE.
Onpeodensms TATI XUAMUUECKOHN CBS3U 110 hopmylie
BEIIECTBA.

I1Ipugooums IprUMeEpHI BEIIECTB C HOHHOU CBA3BIO.
Ycemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBSA3U
MEXIy COCTAaBOM BEIIECTBA U BUOM XUMHUUYECKON
CBSI3U, MEX1y HOHHOM CBSI3bI0 M KPUCTAJTMYECKUM
CTPOSHHEM BEIIEeCTBA, MKy KPUCTATITMICCKUM
CTPOCHHEM BEIIEeCTBA U €T0 (PU3NISCKIUMHU

CBOMCTBaMU

58

KoBanentHasa
XUMHAYECKAA

CBA3b

KoBanenTHas xumuueckas CBs3b. DJIEKTPOHHBIE
U CTpYKTypHbIe popmyiibl. KoBaneHTHas
HenoJsipHas cBs3b. CXxeMbl 00pa30BaHus
KOBAQJIEHTHOM CBSI3M JJ1s1 OMHAPHBIX
coeuHeHn. MOJEKyIsIpHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PELIETKH, CBOMCTBA BEILIECTB
C OTUM THUIIOM PELIETOK.

JeMmoncTpanun. BuneopparMeHThI U ClIali bl

ObvscHAmb, YTO TAKOE KOBAJIEHTHASI CBSI3b,
BaJICHTHOCTb.

Cocmaenams cxembl 00pa30BaHMs KOBAJICHTHON
HETOJISAPHON XUMUYECKOU CBSI3H.

Hcnonv3o6amsb 3HaKOBOE MOJEITMPOBAHUE.
Onpedensimeb TUT XUMUYECKOU CBSI3U 110 hopMyIie
BEIIECTBA.

IIpusooums IpuMEPHI BEIIECTB C KOBAJICHTHOM
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«KoBaseHTHass XUuMHUYECKasl CBS3b». KOJ’IJ’IGKHI/ISI
BCHICCTB MOJICKYJISIPHOI'O 1 aTOMHOTO
CTpOCHU:I. MOI[GJIH MOJICKYJIAPHBIX 1 aTOMHBIX

KPUCTAIIINYECKUX PELIETOK.

CBA3BIO.

Ycemanasnuseams IMMPUYINHHO-CJICACTBCHHBIC CBA3H
MCIKAY COCTAaBOM BCIICCTBA U BUAOM XUMMYECKOU
CBs3U, MCIKIY KOBAJICHTHOM CBSI3BIO U
KPpUCTATINIMICCKHUM CTPOCHUCM BCIUICCTBA, MCIKIAY
KPpUCTATNINYICCKHUM CTPOCHUCM BCIICCTBA U CI'O

(bU3UYECKUMU CBOMCTBAMHU

59

KoBasnieaTHas
MOJIsIpHAs
XUMAYECKAA

CBA3b

DJIEKTPOOTPULIATEIBLHOCTD. Psijl
3JIeKTpooTpUIlaTeIbHOCTH. KoBaneHTHas
MOJIAPHAS XUMHUYECKas CBA3b. Jumomnb. CxeMbl
00pa3oBaHMs KOBAJICHTHOW MOJISIPHOM CBS3U
JU1s OMHAPHBIX COeMHEeHUN. MoJeKyIpHbIe U
ATOMHBIC KPUCTAUIMYECKUE PEIIETKH,
CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.
HemoncTpanuu. Moaenu MOJNEKYJISIPHBIX U

ATOMHBIX KPUCTAJTIINYCCKHUX peHIéTOK

ObvscHAmMb, YTO TAKOE KOBAJICHTHAS MOJISIpHAs
CBSI3b, AJIEKTPOOTPUIATEIBHOCTD, BOSTOHKA WIIH
cyonumarnusi.

Cocmaenams cxembl 00pa30BaHUs KOBAJCHTHOU
MOJISIPHOM XUMHUYECKOM CBSI3H.

Hcnonv3o6amb 3HAKOBOE MOJIEIMPOBAHUE.
Xapaxmepu3zoeams MEXaHU3M 00pa30BaHUs
MOJISIPHOM KOBAJICHTHOM CBSI3H.

Onpedensimeb TATI XUMUYECKOU CBSI3U 110 hopMyIIe
BEIECTBA.

IIpusooums ipuMeEpbI BELIECTB ¢ KOBAJIEHTHOM

MOJISIPHOM CBSI3BIO.
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Ycemanasnueamb TPUMUHHO-CIICACTBCHHBIE CBSI3U
MEXIy COCTAaBOM BEIIECTBA U BUOM XUMUUYECKON
CBSI3H, MEX/Ty KOBAJICHTHOU CBS3BIO U
KPUCTAJUTMYECKUM CTPOSCHUEM BEIIECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOSHUEM BEIIIECTBA U €TO
(bu3MYEeCKUMU CBONCTBAMU.

Cocmasnams GopMyJibl OMHAPHBIX COSTUHEHUI 110
BaJICHTHOCTH U HAXOOUM®b BAJICHTHOCTU JIEMEHTOB
o ¢hopmysie OMHAPHOTO COECTUHECHMUSI.

LﬁHMNRBO6aﬂH)MﬂTCpH&HBHOe]MOHCHHPOB&HHC
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MeTammnueckas
XUMHYECKas

CBiA3b

Merannuueckasi XuMU4YecKas CBSI3b U
METaJUIMYECKasi KPUCTAIIMYECKAs peIETKa.
CBolicTBa BEUIECTB C ITUM TUIIOM PELIETOK.
Enunas npupoaa XMMUYECKUX CBSI3EH.
JeMoHcTpanun. BugeopparMeHThl U Cllaii bl
«MeTannnueckass XMUMHYECKast CBSI3bY.
Komnexkuus «Metauibl U CriaBb».
JlabGopaTopHbie onbIThI. 29. HM3rorosneHue

MOJIEIH, WILTFOCTPUPYIOILEN CBOMCTBA

Ob6wvscHamb, 9TO TAKOE METAJINYECKas CBA3b.
Cocmasnams cXxeMbl 00pa30BaHUs METAJITUYECKOM
XUMHUYECKOM CBSI3H.

Hcnonvzoeams 3HAKOBOE MOJICTTUPOBAHUE.
Xapaxkmepu3zoeams MeXaHWU3M 00pa30BaHUS
METaJIJINYECKOM CBSI3H.

Onpedensimeb TAT XUMUYECKOU CBSI3U 10 hopMyIie
BCIIICCTBA.

IIpusooums IpUMEPHI BEIIECTB C METANIMYECKOU
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METAJIJINYECKOU CBS3H

CBS3BIO.
Ycmanasenueamb NPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEX/ly COCTaBOM BEILECTBA U BUJIOM XUMUYECKOU
CBSA3U, MEX/1y METAIUTMYECKOM CBA3BIO U
KPUCTAIUIMYECKUM CTPOECHUEM BEILIECTBA, MEXTY
KPUCTAJUIMYECKUM CTPOCHUEM BELIECTBA U €T0
(pU3HYECKMMU CBOICTBAMU.

Hcnonvzosamow MAaTCpUAJIbHOC MOACIUPOBAHNC

61 CrenieHp Crenens okucienus. CpaBHEHHUE CTETICHU ObvsicHsamb, 9TO TAKOE «CTEIIEHDb OKUCIICHUS,
OKHUCJICHHUS OKHUCIICeHUS U BajieHTHOCTH. [IpaBuia pacuéra «BAJICHTHOCTDY.
CTEICHEeHW OKUCIIeHHUS 1o popMysiam Cocmasnsams HOpMyIIbl OMHAPHBIX COCTMHEHUHN Ha
XUMHYECKHUX COCIUHEHUN OCHOBE OOIIETO CII0c00a UX Ha3BaHUM.
CpasHusams BAJICHTHOCTh U CTENIEHb OKUCJICHUS.
Paccuumvisams cTenenn okuciaeHus 1mo GopmMynam
XUMHUYECKUX COCIUHEHUN
62 OxkucnurenbHo- | OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. ObvscHAmMb, UTO TAKOE OKUCIUTEILHO-
BOCCTaHOBUTEIbH | OmpeiesieHne CTEIeHEH OKUCISHUS IS BOCCTaHOBHUTEIbHBIC PEAKIINH, OKUCIUTED,

bI€ PEAKIIUU

AJIEMEHTOB, 00Pa3yIOMIMX BEIIECTBA PA3HBIX

KJ1accoB. Peakiuu noHHOro oOMeHa 1

BOCCTAaHOBHUTCJIb, OKHCJICHUE, BOCCTAHOBJICHUC.

Knaccuguyuposams xumudeckue peaxkiui mo




56

OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKIIVH.
OxuCIUTENh U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHOBJIeHUE. COCTaBIICHUE YPABHEHUN
OKHUCJIUTENb

HO-BOCCTAHOBHUTEJIBHBIX PEAKLIMI METOJA0OM
AJIEKTPOHHOIO OaliaHca.

JemoncTpanuu. BzaumoieiicTeue HuHKa €
CEpoM, COJITHON KUCcIoTou, XsopuaomM meau(1l).
['openne maraus. BzanmoaencTsue XJIO0pHON U

CEpPOBOJIOPOJTHOM BOJIBI

IMPU3HAKY «KU3MCHCHHC CTCICHEW OKHCICHUS
JJICMCHTOB).

Onpedeﬂﬂmb OKHUCJIUTCIb 1 BOCCTAHOBUTCIIb,
IMpOHICCChbl OKUCIICHWA N BOCCTAHOBJICHMA.

Hcnonvzoeams 3HAKOBOE MOICINPOBAHUC

63 O0600meHue u cucremaru3aiys 3HaHui no TeMam «llepuoauyeckuii 3akoH u [leproandeckas cucTeMa XMUMHUYECKUX
sanemeHToB [[.U. MenneneeBa u crpoenne aroMa» U «CTpoeHune BeniectBa. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC
peaKkIum»

64 Kontponbshas pabota o temam «llepuoanueckuii 3akon u [lepuonnyeckas cucrema xuMudeckux siementos [.1.
MenpeneeBa u ctpoeHue atoMa» u «CtpoeHue BemecTa. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINN)

Pe3e |61

pB
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IIpumepHoe TemaTHYeCKOe IJIAHMPOBaHUe 9 KJiacca
(2 4 B Hexe10, Becero 70, u3 Hux 4 4 — pe3epBHOE BpeMs).

Hom
epa
YPOK
OB
n/n

Tema ypoka

OcHOBHOE coIepKaHme
ypoka

XapakTepuCcTHKAa OCHOBHBIX BHI0B
NeITeJIbHOCTH 00yuaromuxcs (Ha ypoBHe
Y4eOHBbIX AeiicTBUA)

IToBTOpEeHME 0 0000IeHUE CBeAeHUH M0 Kypcy 8 kiacca. XumMuuyeckune peakuuu (5 1)

Knaccudukanus
HEOPTaHUYECKUX
BEILIECTB U UX
HOMEHKJIaTypa

bunapusie coenunenns. OKCHbl
coJieo0pa3yrolre U HeCcoJIeo0pasyIolue.
['uapokcuabl: OCHOBaHUs, aMPOTEPHbIE,
Kuca0Thl. CpeliHUE, KUCITbIE, OCHOBHBIE COJIU.
JMemoncTpanuun. O3HaKOMIJICHUE C
KOJIJICKIIUSIMH METAJIJIOB U HEMETAJIJIOB.
O3HakoMJICHHE C KOJUIEKIIMSIMU OKCHJIOB,
KHCJIOT U COJIeH

Xapaxmepuzoeamsv OKCHJIBI, THAPOKCHIBI
(ocHoBaHwMsI, aM()OTEPHBIC TUAPOKCHUIBI,
KHCIIOPOJICOICP KAIINE KUCIOTHI) U COJIU TIO TUIAHY:
COCTaB, CIIOCOOBI 00pa30BaHMsI HA3BAHUI,
XapaKTEepPHBIC CBOMCTBA U TIOJTyUYCHHE.
Knaccugpuyuposams oxcuipl, TuapOKCUIBI
(ocHOBaHUs, aMPOTEPHBIE TUIPOKCHIBI,
KHUCIIOPOJICOIEP KAIINE KUCIOTHI) U COJIU TIO
pa3JIMYHBIM MMPU3HAKAM.

Ymems monTBEPKIATH XapaKTEPUCTUKY
OTHEIIbHBIX ITPEJICTABUTEIIEN KIACCOB
HEOPraHMYECKUX BEIECTB YPaBHEHUAMU
COOTBETCTBYIOILIUX PEAKIUAM.

Packpvieamsv B3auMOCBS3b MEXKTY KllacCaMU
HEOPTaHWYECKUX COCTMHCHUN, KaK TCHETHUECKYIO
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2-3 Knaccudpukanus | O6001eHNE CBEICHU O XUMUYECKUX ObvscHamb TIOHATUS «XUMUYECKash PEaKIIusy,
XUMHUYECKUX peakuusx. Knaccudukanus XuMudeckux «PEeaAKIH COCTUHEHUS», «PEAKIIMH PAIIOKECHUS,
peakiuii mo peaKkiuii Mo pa3IMYHbBIM OCHOBAHUSIM: COCTaBY | «peaklud OOMEHay, «PEaKIUu 3aMEeILECHUs,
Pa3IMYHBIM U YKCIIy pearupyromux 1 o0pa3youmxcs «peaKIMy HeUTpaau3alum», «3K30TePMUUECKUE
OCHOBAHMSIM BEIECTB, TEIIOBOMY 3P (DEKTy, HAMIPABICHUIO, | PEAKLUN», «IHIOTEPMUUECKHUE PEAKIIUI,

WU3MEHEHUIO CTENEHEN OKUCIICHUS JIEMEHTOB, «0o0OpaTuMble peaKluny», «KHeOOpaTUMbIE PEAKITUNY,

o0Opa3yloluX pearupyroliire BeilecTna, (ase, «OKHUCIIUTEITbHO-BOCCTAHOBUTEIILHBIE PEAKIIUNY,

MCIIOJIB30BaHUIO KaTaau3aTopa. «TOMOTEHHBIE PEAKIIMNY, KT€TEPOTCHHbIC

JlaboparopHble onbIThI. 1. B3anmoaencTBue | peakium», «KaTaTUTAYECKUE PEAKIIUN,

aMMUakKa 1 XJopoBojaopona. 2. Peakuus «HEKATAUTUTUYECKUE PEAKIUN», «TETIOBOU (P eKT

HelTpanm3anuu. 3. HabmoneHue TemioBoro XUMHAYECKON PEAKLIAW.

s dekra peakuu HeUTpanuzanuu. 4. Knaccuguyuposams xummuyeckue peakiuu mno

B3anmonenicTBrue CEpHOM KUCIOTHI C OKCUJIOM | Pa3JIUYHBIM OCHOBAHUSIM.

meau(Il). 5. Pasnoxenue nepokcuna Bojgopoaa | Onpeodensams OKUCIUTENb U BOCCTAHOBUTEb,

C TIOMOIIIBIO KaTasia3bl KapTodes MIPOIIECCHI OKUCITIEHUS U BOCCTAHOBJICHUS.
Habarwoams v onucvlieams peakiiii MEXTY
BEIIECTBAMHU C MTOMOII[BIO PYCCKOTO (POJIHOTO)
A3bIKA U SI3bIKA XUMHH

4-5 | [lonstue o [ToHsiTHE O CKOPOCTH XUMUUYECKON PEAKIIVH. ObvsicHsAMb, 4TO TAKOE «CKOPOCTh XMMUYECKOM
CKOpPOCTH DakTOpPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKHUX | PEAKIIAN.

XUMHYECKOU peaKkIuii: MpUpo/ia pearupyrolux BeIecTB, UX | Apeymenmuposams BbIOOp €IUHUI] U3MEPEHUS VP.
peaKkIuu. KOHIICHTpAI[Us1, TEMIIepaTypa, TI0IIa b Yemanasnuseames IpUYMHHO-CIIEACTBEHHBIE CBSI3U
Karanus CONPUKOCHOBEHMSI, HAJTMYUE KaTaInu3aTopa. BIIMSIHUSL PA3JIMUHBIX (PAaKTOPOB HA CKOPOCTH

Karamms.

JlemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH
XAMHWYECKON PEAKIINU OT MPUPOJIbI
pearupyronmx BemecTs. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKON PEAKIIMU OT KOH-

XUMHUYECKUX PEaKIUH.

Habnrwooams v onucvieams peakimmm MEXIy
BEILIECTBAMHU C MOMOIIBIO PYCCKOTO (POIHOTO)
S3BIKA U SI3bIKA XUMUU

1Ip0600ums OMBITHI, MOTBEPIKTAIOITIE
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LEHTPALMU pEearupyrolnx BEIIECTB.
3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM peakuuu
OT ILJIOIIAY CONPUKOCHOBEHHUSI pEarupyromux
BEUIECTB («KUISALIUH CI0H»). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON pEaKIUHU OT
TEMIIEpaTypbl PearupyroInX BEIECTB.
JlaGopaTopHble OnbITHI. 6. 3aBUCUMOCTD
CKOPOCTU XMMUYECKOMN pEeaKIUu OT MPUPOBI
pearupyroumx BeIecTB Ha MPUMepe
B3aUMOJIEUCTBUS paCTBOPOB THOCYIb(aTa
HaATpHs U XJopuaa 0apusi, THOCYIb(paTa HaTPUs
Y COJISTHOM KHCJIOTHI. 7. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKON pEAKIUU OT MPUPOIbI METAIIIIOB
IIPU UX B3aUMOJIEVCTBUU C COJISTHOM KUCIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakyuy OT IPUPOIBI KUCIOT NpU
B3aMMOJICUCTBUH UX C KEJIE30M. 9.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOUN pPEaKIINU
oT TeMnepatypsl. 10.

3aBUCUMOCTBH CKOPOCTH XMMHUYECKON peaKInu
OT KOHUeHTpauud. 1 1. 3aBUCUMOCTB CKOpOCTH
XUMHUYECKOHN peaKkuu OT MJIOIAIU
CONPUKOCHOBEHMS PEArupyOIIMX BEMIECTB. 12.
3aBUCUMOCThH CKOPOCTH XMMHUYECKOUN peaKInu
OT KaTaJlu3aTopa

3aBUCUMOCTh CKOPOCTU XUMHYECKOU PEaKIK OT
paznuYHbIX (aKTOPOB

XumMu

YEeCKHE pCaKIIMu B

pactBopax (10 4)

DIIEKTPOJIUTHYEC

Kas IUCCOLhAIUI

[ToHsiTHE 00 ANEKTPOIUTHIECKON TUCCOITHAIUH.

QHGKTpOJ'II/ITBI 1 HCOJICKTPOJIMTHI. MexaHu3m

Xapakmepusoeamb IMOHATHUA «AJICKTPOJIINTHYICCKAA
AUCCOnUAMA, «KIJICKTPOJIUTEI»,
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JIACCOLMALINI AJIEKTPOJIUTOB C Pa3IMUYHBIM
xapakTepom cBsi3u. CTeneHb
AIEKTPOJUTHYECKON nucconuanuu. CUabHbIE U
ciaObie AIEKTPOIUTHI.

JdeMmoncTpanuu. VMcnbsiTanne BENECTB U UX
PACTBOPOB Ha AJICKTPONPOBOJTHOCTH
JlaGoparopHble onbIThI. 13. J[ucconuarus
C1a0BIX AJIEKTPOJIMUTOB HA IPUMEPE YKCYCHOM
KHCJIOTHI.

«HEDJICKTPOJIUTHI».
Yemanasnuseames IpUYNHHO-CIIEACTBEHHBIC CBSI3H
MEXK]Ty TIPUPOJION AJIEKTPOJIUTA U CTETICHBIO €T0
JIUCCOIHAIIHMN.

Yemanasnuseames IPUYNHHO-CIIEACTBEHHBIC CBSI3H
MEXK]Ty TUTIOM XUMHUYECKOM CBS3HU B JICKTPOIUTE U
MEXaHU3MOM €TI0 JUCCOILIMAIHH.

7 OcHOBHBIE OCHOBHBIE MTOJI0KEHUS TEOPUHU Xapaxkmepu3zo6amb IOHATUS «CTEIICHb
MOJIOKEHUS AIEKTPOIUTUUECKOMN TUCCOLUALIUN. JUCCOIMAIIMNY, «CUIIbHBIE AIEKTPOJIUTHD?, «CIa0bIe
TEOPUH Knaccudukanys noHOB ¥ MX CBOMCTBA. ANEKTPOIUTHDY, KKATUOHBI», «AHUOHBD,
ANEKTPOIUTHYECK | KHMCI0ThI, OCHOBAaHHUS U CONM KaK 3JEKTPOJIUTHL. | KUCIOTBD), OCHOBAaHUD», «comn». Cocmasniamo
oif quccouumanuu | Mx knaccudukanys u AuCconuarys. YPaBHEHUS MIEKTPOIUTHIECKON TUCCOLUALUN
(TO1) JemoHcTpanmun. 3aBUCHUMOCTh KHUCJIOT, OCHOBAaHUM U COJIEH.

IIEKTPOIPOBOTHOCTH YKCYCHOM KHCIIOTBI OT Hnniocmpuposams NpuMepaMi OCHOBHBIE
KOHLIEHTpauuu. /J[BI>KEHNE OKPAIEHHBIX HOHOB | ITOJIOKEHUS TEOPUHN AIEKTPOIUTHIECKOM
B DJIEKTPUYECKOM IIOJIE. JUCCOIUALIUY.
Pa3znuuames KOMIIOHEHTHI I0Ka3aTeNIbCTB (TE€3UCOB,
apryMeHTOB U ()OpPMBI JI0Ka3aTeJIbCTBA)
8—9 | Xumunueckue OO011e XuMUYeCKre CBOMCTBA KUCIIOT: Xapaxmepuzoeamp 00111M€ XUMUYECKHE CBOMCTBA

CBOICTBA KHUCJIOT
B CBETE TEOPUU
3JIEKTPOJIUTUYECK
OM M CCOIMaIU

W3MEHEHHUE OKPACKU UHJIUKATOPOB,
B3aMMO/ICHCTBHUE C METaUIaMH, OKCUJIAMH U
TUAPOKCUIAMU METAIIJIOB U COJISIMHU.
MonekynsipHble U1 HOHHBIE (TIOJTHBIE U
COKpaUIEHHBIE) YPABHEHUS PEAKIUH.

XUMHUYECKHUMN CMBICIT COKPAIIEHHBIX YPABHCHUMN.

Y ci10BUS IPOTEKAHUS PEAKLIUN MEXKTY
AJIEKTPOJUTAMHU 10 KOHIA. Psiji akTHBHOCTH

KHUCJIOT C MO3UIUH TEOPUH IEKTPOJIUTHIECKON
JUCCOLUALUN.

Cocmaensams MOJIEKYJISIPHBIC, TIOJIHBIE U
COKpAIEHHbIC NOHHBIE YPABHEHUS PEAKLUN C
Y4aCTHEM KHUCJIOT.

Apeymenmupoeams BOZMOKHOCTb IIPOTEKAHUS
pEaKui ¢ y4acTUEM KHUCIIOT Ha OCHOBE IpaBUIIa
beprosuie u psa aKTUBHOCTU METAJUIOB.
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METaJIJIOB.

JlaGopaTopHble onbIThl. 14. FI3MeHeHue
OKpPACKU UHAUKATOPOB B KUCIIOTHOM CpeJIE.
15.Peaknyst HEWTpanu3alu pacTBOpa MIEI0YHU
pa3aIuyHbIMU KUCIoTamu. 16. [Tonyuenue
ruapokcuaa meau(Il) u ero B3aumopeicTBIE C
Pa3JIUYHBIMHU KUCJIOTAMM.

17. B3anMoielicTBHE CUIIBHBIX KUCIIOT C
okcuaom meau(1l). 18-20. BzaumopericTBue
KUCJI0T ¢ MeTayutamu. 21. KauecTBeHHas
peakiusi Ha kapOooHat-uoH. 22. [Tonyuenue
CTyAHS KPEMHUEBOU KHUCIIOTHI.

23. KauecTBeHHas peakuys Ha XJIOPUA- WIH
CyIb(}aT-uOHBI

1Ipo8ooums OTMBITHI, IOITBEPKIAIOIITHE
XUMHYECKHE CBOMCTBA KUCIIOT, C COOTIOICHUEM
MIPABHIJI TEXHUKH 0€301aCHOCTH.

Hab6niooamo u onucvieams peakiyy ¢ yaacTUEM
KHUCJIOT C TIOMOIIIBIO PYyCCKOTO (POHOTO) SI3bIKA U
SI3bIKA XUMUH

10 XUMHYECKHE OO11ue XMMHUYEeCKUE CBOWCTBA LIEJIOUEH: Cocmagnsams MOJIEKYJSIPHBIE, TIOJIHBIE U
CBOMCTBA B3aUMOJICMCTBUE C KUCIIOTaMH, OKCUIaMU COKpAILICHHbIEC NOHHBIE YPABHEHUS PEAKLUU C
OCHOBAHMI B HEMETAIJIOB, coyisiMU. OOLIMe XUMUYECKHE Y4aCTHEM OCHOBaHUHU.

CBETE TEOPUHU CBOMCTBa HEPACTBOPUMBIX OCHOBAHUI: Apeymenmupoeams BO3MOKHOCTb IPOTEKaHUS

ANEKTPOIUTUYECK | B3AaUMOJEHUCTBUE C KUCIOTAMM, Pa3JI0KEHHE pEaKuui ¢ y4aCTUEM OCHOBAHMI HAa OCHOBE

Ol MccoIMauy | IPU HAarpEBAHUH. npaswiia beproie.
JlabopaTopHble onbIThI. 24. I3MeHEHNE 1Ipo60ooums ONBITHI, NOATBEPKAAIOIIIE
OKpPAaCK{ MHAMKATOPOB B LIEIOYHOM cpenie. 25. | XMMHUYECKHE CBOMCTBA OCHOBAHMM, ¢ COOJIIO/IEHUEM
B3anmonenicTBre menoyen ¢ yriieKuciabiM MpaBUJI TEXHUKHU 0€30MMacCHOCTH
razoM. 26. KauecTBeHHast peakiiysi Ha KAaTUOH Habnrooamos u onucvléams peakiiuy ¢ y4aCTUEM
ammonus. 27. [lonyuenne ruapokcuna Mmeau(ll) | KUCIOT ¢ MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U
Y €r0 pa3JjoKeHue A3bIKA XUMHH

11 XUMHYECKUE OO0mue XuMUYECKUe CBOMCTBA CPEHUX coyeit: | Xapakmepuzoeams 001IEe XUMUYECKHE CBOMCTBA

CBOMCTBA COJIEU B
CBETE TEOPHUU

B3aMMO/JICHCTBHE C KUCJIOTaMH, II[eJI0UYaMU,
COJISIMH U MeTaJUlaMH. B3aumMoencTeue

COJIEH C MO3ULUN TEOPUU IIEKTPOJIUTUIECKON
JIACCOLMALINHN.
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3JIEKTPOJIMTUYECK
oM nucconualu

KHCJIBIX COJIEM CO MIETOYaAMM.

JlaGopaTopHble onbIThI. 28. B3anmoaencTeue
KapOoHaToB ¢ kuciotamu. 29. [lonyuenue
ruapokcuaa sxenesa(Ill). 30. Bzaumoneiictue
Kenesza ¢ pacTBopoM cynbdara meau(ll)

Cocmasnims MOJIEKYIISIPHBIE, TIOJTHBIE U
COKpalIEHHbIE MOHHBIE YPABHEHUS PEAKLUU C
Y4acTHUEM COJIEH.

Apaymenmuposams BO3MOKHOCTb IPOTEKAHUS
peaKkui ¢ y4aCcTUEM COJIEN HA OCHOBE ITpaBUIIa
bepromne.

1Ipo600ums OMBITHI, OATBEPKAAIOIIIE
XAMHAYECKHE CBOMCTBA COJICH, ¢ COOIIOACHUEM
MpaBUJI TEXHUKHU O0€30MMaCHOCTH.

Habnrooamov v onucvléams peakiiuu ¢ y4aCTUEM
COJIEH C MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U
SI3bIKa XUMUH

12 ITonsiTue o ['uaponus, kak 0OOMEHHOE B3aUMOJIEHCTBUE Yemanasnueams 3aBUCUMOCTD MEXKy COCTaBOM
TUAPOIIU3E COJIEH | cOosel ¢ BOAOW. ['Mapoims3 cou CUIIBHOTO COJIM ¥l XapaKTEepOM THIPOJIN3a
OCHOBaHUS M c1aboi KucaoTel. ['uaponus conu | Ananusupoeams Cpey pacTBOpa COJIM ¢ HOMOIIbIO
cJ1ab0r0 OCHOBAHUS U CHUIJIBHON KUCIIOTHI. WHJUKATOPOB
[Txama pH. IIpoenosuposams THN TUAPOIN3A COJIA HA OCHOBE
HMemoncTpanuu. OnpeneineHue xapakrepa aHayii3a ero (opmyJibl
Cpelbl B pacTBOpax COJIEH.
13 [IpakTnueckas CBOMCTBA KUCIOT, OCHOBAHMM, OKCUIOB U Ymems oOpamathces ¢ 1a00paTopHBIM
pabora 1. COJIEW B CBETE TEOPUU AJIEKTPOIUTHIECKON 000pyZI0BaHUEM U HarpeBaTesbHbIMU IpHOOpamMu B
Pemenne JVCCOLUHALIMHN U OKUCIUTEIBHO- COOTBETCTBUHU C NMPABUIIAMU TEXHUKHU
DKCIIEPUMEHTANIb | BOCCTAHOBUTEIBHBIX PEaKIUN. 0€30MacHOCTH.

HBIX 33724 10
TEME
«DNEKTPOIUTHYE
cKast
JUCCOLIAALIMS

Habnrwooams cBOWCTBA 2JIEKTPOJIUTOB U
MPOUCXOSIINX C HUMU SIBJICHUI.

Habnwooams 1 onucvliéams peakiuy ¢ y4acTUeM
AJIEKTPOJIUTOB C MMOMOUIBIO ECTECTBEHHOTO
(pycCKOTro UM POJIHOTO) SI3bIKA U A3BbIKA XUMHH.
Dopmynuposamb BHIBOABI IO pe3yIbTaTam
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‘ IIPOBCACHHOT'O SKCIICPUMCHTA

14

O606HI€HI/I€ N CUCTCMaTHU3alus1 3HAHMU 110 TeME «XUMHUUYCCKHUE PCAKIUHU B PACTBOPAX SJICKTPOJINTOB»

15

KontposnbHas pabota 1 no TeMe «XMMHUYECKHE PEaKIIMU B PACTBOPAX AJIEKTPOIUTOBY

Hemerasuibl M UX coequHeHus (25 4)

16 OO6mmas CrtpoeHre aTOMOB HEMETAJIOB U UX ObvscHamb, 9TO TAKOE HEMETAJIIBI.
XapakTepUCTHKa | monokenue B [lepnognueckon cucreme. Psan Cpasnueams amIOTPOIHBIE BUAOU3MEHEHUS
HEMETAJUIOB ANEKTPOOTPULIATENBHOCTH. KpucTammmyeckue | KUCIOpoaa.

PEMETKY HEMETAIIIOB — IIPOCTBIX BEIIECTB. Packpvieams prdnHbBL aJUIOTPONIUN.

Annorponus U €€ npuunHbl. PU3nYecKue Xapaxkmepu3zo6ams XUMUYECKUE DIIEMEHTBI-

cBOIcTBa HeMeTaoB. O0IIMEe XUMUUECKHE HEMETAJUIbI U IIPOCTHIE BEILIECTBA-HEMETAILIBI:

CBOMCTBA HEMETAJIJIOB: OKUCIIUTEIIBHBIE U CTpoeHHE, (PU3NUECKHUE U XUMUYECKUE CBOWCTBA

BOCCTAaHOBUTEJIbHBIE. HEMETAJLIOB.

JMeMmoHncTpanuu. Koyekuys HeMeTalioB. O0vscHAmMb 3aBUCUMOCTb OKUCIUTEIBHO-

Mogenu KpuCcTalIn4ecKuX pereToK BOCCTAaHOBUTEJBHBIX CBOMCTB (MJIU NPeOCKa3bléamy

HEMETAJUIOB: aTOMHBIE U MOJIEKYJIIPHBIE. CBOMCTBA) JIIEMEHTOB-HEMETAJIOB OT UX

O30HaTOp M NPUHIMIBI €ro padoThl. ['opeHue nonoxkenus B [lepuoguueckoi cucrteme

HEMETAJUIOB — IIPOCTHIX BEIIECTB: CEPBHI, xumMuueckux 35eMmeHToB /1. 1. Menaeneesa.

dbocdopa, ApeBeCHOro yriis. Yemanaenusamp IpUUMHHO-CIEACTBEHHBIE CBA3H
ME¥XK]ly CTPOCHHEM aTOMa, XUMUYECKOU CBSA3BIO,
THUTIOM KPUCTAJUIMYECKON PEIIETKA HEMETAIIOB U
UX COEMHEHUH, NX (PU3NYECKUMU CBOMCTBAMH.
/loxa3zvléamsb OTHOCUTENBHOCTD MTOHATAN «METAJLII
U KHEMETAJ»

17 O6mas ["anorensl, CTpOEHUE UX ATOMOB U MOJIEKYIL. Xapaxmepuzosams cTpoeHHE, PU3NUECKUEC U
xapaktepucTuka | Ousnyeckrne U XMUMUYECKUE CBOMCTBA XUMHYECKHE CBOMCTBA, MOJy4YeHUE U IPUMEHEHUE
sanemeHToB VIIA | ranoreHoB. 3aKOHOMEPHOCTH U3MEHEHHUS TaJIOTEHOB B IJIaHE 00111eT0, 0COOEHHOTO U
rpynmsl — CBOMCTB I'JIOT€HOB B 3aBUCUMOCTH OT UX €UHUYHOTO.
rajoreHOB 11oJ10keHus B [lepuonnyeckon cucreme. Yemanasnusams NPUUNHHO-CIIEICTBEHHBIE CBSI3U
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HaxoxaeHue rajoreHoB B MpUPOJIE U UX
nojiyuyeHue. 3HaueHUe U MPUMEHEHNE
raJIOT€HOB.

JemoncTpamuun. O6pa3iipl rajJoreHoB —

IMPOCTBIX BCIICCTB. BBaHMOﬂCﬁCTBHC TraJIOrCHOB
¢ MeTaJulaMu. BeITecHEeHUE XJI0pa 6p0MOM NN

HnoJa U3 paCTBOPOB UX coJien

MCIKIAY CTPOCHUCM aTOMA, XUMMYECKOU CBA3bIO,
THUIIOM KpHCTaHHHqCCKOﬁ pCHIéTKI/I rajJJorcHoB, UX
(1)I/I3I/ILICCKI/IMI/I 1 XMMHUYECKHMHU CBOMCTBAMH

18 Coenunenus ["aoreHoBO0POABI U COOTBETCTBYIOIINE UM Xapaxmepuzoeams cOCTaB, (PU3NUECKUE U
rajoreHoOB KHUCJIOTHI: TIJIABUKOBAsI, COJISIHAS, XUMHUYECKUE CBOMCTBA, MOJYyYCHUE U IPUMEHEHHUE
OpOMOBOIOPOIHAS, NOIOBOJAOPOIHAS. COCIMHEHUI TaJIOT€HOB C UCI0JIb30BAHUEM
["anorenupl. KauecTBeHHBIE peakiuy HA PYCCKOro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU.
rajoreHu1-uoHsl. [Ipumenenne coeTuHeHU Ha3zvieams coenMHEeHHsI rajJoreHoB 1o popMylie u
raJIOrTeHOB U UX OMOJIOTUYECKAs POJIb. cocmagnams GOPMYIIbI TIO UX HA3BAHUIO
JMemoncTpanus. Kouiekuuys npupoaHbix Yemanaenuseams pUYMHHO-CIEACTBEHHBIE CBS3H
COEIMHEHUN XJI0pa. ME¥K]ly XUMUYECKOU CBSI3bIO, TUIIOM
JlabopaTopHbie onbIThl. 31. Pacno3naBanue KPUCTAJUIMYECKON PEIETKN COCTUHEHUN
raJjiOr€HU]1-MOHOB raJIOrTeHOB, UX (U3HUUECKUMU U XUMUYECKUMHU
CBOWCTBAMU.
Ilposooums, Habatooams U onucvl8amo
XUMUYECKUHN AKCTIEPUMEHT IO pacO3HABAHUIO
raJIOT€HU/I-UOHOB C COOMIOAEHUEM TIPABUI
TEXHUKU 0€30MaCHOCTH.
Buvinoanusme pacdyeTsl 0O XUMUYECKUM (opMyIiaM U
YpaBHEHUSM pPEaKIui, TPOTEKAIOIINX C Y4aCTHEM
COE€JIMHEHUH IaJIOT€HOB
19 [IpakTnueckas ConsiHast KUCIIOTa — CUJIBHBIN 3JIEKTPOJIUT. Ymems obpammathcs ¢ 1a00paToOpHBIM
pabora 2. TunuyHbie peakiuu KUCJIOT: B3aUMOJIEHCTBHE ¢ | 000pYI0BAaHUEM U HarpeBaTeIbHBIMU TPHOOpamMu B
«3yuenue MeTaJIaMH, OCHOBHBIMH B aM(OTEPHBIMHU COOTBETCTBHHU C MPABUIAMU TEXHUKHU

CBOMCTB COJISHOU

OKCnJgaMu, OCHOBAHUAMH U aM(bOTepHBIMH

0€30I1aCHOCTH.
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KHCJIOTBI»

IT'mAPOKCUAaMH, COJISIMMU. KauectBeHHas
peaKIusd Ha XJIOPHUA-HUOH.

Hab6nooams cBOWCTBA IEKTPOIUTOB U
MPOUCXOISIINX C HUMU SIBIICHUM.

Hab6niooams u onucvieams peakiyy ¢ yaacTUEM
DJIEKTPOJIUTOB C MMOMOIIBIO ECTECTBEHHOTO
(PyCCKOTO MM POJTHOTO) SI3bIKA U S3bIKA XUMUH.
Dopmynuposamb BEIBOJBI TIO pe3yabTaTam
MIPOBEJICHHOT'O AKCIIEPUMEHTA

20

O6mas
XapaKTepUCTUKA
a5eMeHTOB VI A -
XaJIbKOI'€HOB.
Cepa

OO6m1as xapakTepucTuka 31eMeHToB VI A —
rpynmnsl. Cepa B IpUpoJIe U €€ MOTyYEHHE.
ANOTpOnHbIE MOAU(PUKALIMK CEPBI U X
CBOMCTBA. XMMHYECKHE CBOMCTBA CEPHI U €€
IIPUMEHEHHUE.

JemoncTpanuu. B3aumMoaencTBue cepsl €
MeTaiaMy. ['opeHne cepbl B KUCI0pOae

/Jlasamb 001IyI0 XapaKTEPUCTUKY aTOMaM,
MPOCTHIM BEUIECTBAM U COEIMHEHHSIM XaJbKOT€HOB
B 3aBUCMMOCTH OT UX MOJIOKEHHUS B
[leproauueckoi cucTeme.

Xapaxmepuzoeamsb CTpOCHHE, aJUIOTPOIIHS,
¢buznyecKkrue 1 XuMUYECKUE CBOMCTBA, MOIYYEHHUE U
IIPUMEHEHUE CEPBI.

Yemanaenuseams pUYMHHO-CIEACTBEHHBIE CBS3H
MEXy CTPOCHHEM aTOMa, XUMHUYECKOM CBSA3bIO,
TUIIOM KPUCTAJIIMYECKON PEIETKHU CEPBI, €€
(GU3UYECKUMU U XUMHUYECKUMU CBOMCTBAMH.
Buvinoanusme pacy€Tbl 0O XUMUYECKUM (POpMyIiaM U
YPaBHEHUSIM peaklUid, MTPOTEKAIOUIUX C YYaCTHEM
CEPBL.

Ilposooums, Habatodame U onucvl8amo
XUMUYECKUI HKCIIEPUMEHT MO TOPEHUIO CEPBI Ha
BO3JIyX€ U B KUCJIOPOJIE C COOJIIO/ICHUEM MTPaBUIT
TEXHUKU 0€30MaCHOCTH

21

CepoBonopon u
Cynbhuabt

CepoBOJOPO/I: CTPOECHUE MOJIEKYJIBI,
bu3nYecKue 1 XUMUYECKHE, TOTyIECHUE U
3HaueHue. CepoBOOpOIHAS KUCIIOTA.
Cynbduasl 1 ux 3HadeHue. JIroMuHOPOPHI.

Xapaxmepuzoeams cocTaB, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA, MOJYyYCHUE U TPUMEHEHUE
COEIMHEHUI CEePhI B CTEIIEHU OKUCIEHUS —2 C
HCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U
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HMemoncTpanus. Komiekuus cynb@UaHbIX pya.
KauectBennas peakius Ha CyiabhuI-uoH

A3bIKA XUMHH.

Ha3zvieams coeqMHEHNS CEPHI B CTETIEHU
OKHUCJIeHHS —2 TI0 popMylie U cocmaegnsams
(GbopMyJIBI 110 UX Ha3BAHHUIO.

Cocmasnsams MOJIEKYISIPHbIE U HOHHBIC YPABHEHHUS
peaKkui, XapaKTepU3yIIMe XUMUYECKUE
CBOMCTBA COCIMHEHUMN CEPhI B CTENIEHU OKUCIICHUS
—2.

Onucwvigamsb IPOLECCHl OKUCIICHHUSI-
BOCCTaHOBJICHUS, Onpeoeisams OKUCIUTENb U
BOCCTAHOBUTEIb U COCMABAAMb SIEKTPOHHBIN
OalaHC B peakiUsIX C Y4aCTUEM CEPhI B CTEIICHU
OKHUCIICHHUS —2.

Yemanasnusams NpUUNHHO-CIIEICTBEHHBIE CBSI3U
MEXKY XUMUYECKOM CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEIETKN COCTMHEHUN CEPBL, UX
(bU3MYECKUMHU U XUMHUYECKUMHU CBONCTBAMU

22

Kucnoponnsie
COEJIMHEHUS CEPBI

Oxcun cepsi(IV), cepuucras kucnora,
cynbdutel. KauecTBeHHas peakmus Ha
CYJIb(UT-HUOH.

Oxcup cepsi(VI), cepHast kuciora, cyibgharsl.
Kpucramnoruaparel. KauecTBeHHas peakiys Ha
CyJib(aT-ruoH.

JMemoncTpamun. O6eciBeUrBaHNUE
OKpAIIICHHBIX TKaHEH W IIBETOB CEPHUCTHIM
ra3oM.

B3aumopaencTBre KOHLIEHTPUPOBAHHON CEPHOMU
KHUCIIOTHI ¢ Meapl0. OO0yrianBaHue
OpPraHMYECKUX BEIICCTB KOHIIEHTPUPOBAHHOMN

3anucvieams HOpPMyYITBI OKCUIOB CEPBI, HA3bI8AMD
WX, ONUCbI8amb CBOMCTBA HA OCHOBE 3HAHUM O
KHUCJIOTHBIX OKCHJIaX.

Xapaxkmepuzosams cocTaB, (pU3NYECKUE U
XUMHYECKUE CBOMCTBA CEPHOM KUCIOThI KaK
3JIEKTPOJIUTA C UCTIOJIb30BAHUEM PYCCKOTO
(pOIHOTO) S3BIKA U SI3BIKA XUMUHU.

Cocmagnsams MONEKYJIAPHBIE U MOHHBIC YPABHEHUS
peakIui, XapakTepU3yIOIINX XUMUYECKUE
CBOWCTBA CEPHOM KUCIOTBHI.

Pacnosznasams cynbhar-uoHsl.
Xapaxmepuzoeams CBOMCTBA KOHICHTPUPOBAHHOU
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CEPHOU KUCIIOTOU.
JlaGopaTopHbIe ONbITHI.
32. KauecTBeHHBIC peaKIuy Ha CyJIb(haT-uOHBI.

CEPHOMN KHCIIOTBI KaK OKHUCIUTEIIS C
HCITOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
SI3bIKA XMMUH.

Cocmasnsams ypaBHEHUS OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN METOIOM
AJICKTPOHHOTO OaJlaHca.

Buinoansame pacu€Thl I0 XUMUYSCKUM (POpMYJIaM U
YpaBHEHUSM PEaKIUi, TPOTEKAIONTUX C YIaCTHEM
CEpPHOM KUCITOTHI.

Habnooame n onucvieams XAMAYSCKHAN
OKCIICPUMECHT

23

[IpakTnueckas
pabora 3.
«3yuenue
CBOWCTB CEPHOM
KHCJIOTBI»

CepHas KACIIOTa — CUIIBHBIN JJIEKTPOJIUT.
CaoiicTBa pa30aBI€HHON CEPHON KUCIIOTHI, KaK
TUIIUYHOM KUCIIOTBI: B3aUMOJECHCTBUE C
MeTasIaMH, OCHOBHBIMHU U aM(OTEPHBIMU
OKCHUJIaMU, OCHOBAaHUSAMH U aM(pOTEPHBIMU
TUAPOKCHAAMU, cosiMU. KauecTBeHHas
peakius Ha Cyib(aT-uoH.

Ymems oOpamathces ¢ 1a00paTopHbBIM
00OpyIOBaHUEM M HarpeBaTeIbHBIMU TPHOOPAMHU B
COOTBETCTBHUH C MTPABWIIAMU TEXHUKH
0€30IaCHOCTH.

Habarwoams cBOWCTBA SJIEKTPOJIUTOB U
MIPOUCXOSIINX C HUMU SIBJICHHM.

Habnrwoamos u onucvleams peakiiu ¢ y4acTHEM
DIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MJTH POJTHOTO) SI3bIKA M SI3bIKA XUMHH.
Dopmynuposamb BBIBOJIBI TIO pe3yJIbTaTaM
IPOBEJICHHOTO YKCIIEPUMEHTA
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24 Ob6mas OO61mast xapakTepucTHKa 31eMeHTOB VA Jlasamwb 001TYIO XapaKTEPUCTUKY aTOMaM,
XapaKTepUCTHKA | TPYIIbL. A30T, CTPOEHUE aTOMa U MOJIEKYJIBL. MIPOCTBIM BEUIECTBAM U COCIMHEHUSM MHUKTOTECHOB
XUMHAYECKUX Pu3NYECKUE U XUMUUYECKUE CBOWCTBA U B 3aBUCUMOCTH OT X IOJIOKECHUS B
aneMeHToB VA MIPUMEHEHUE a30Ta. A30T B IPUPOJIE U €TO0 [leproguueckoi cucteme.
rpymnIbl. A30T OMOJOTUYECKAs POJIb. Xapaxmepuzoeams cTpoeHHe, PU3NYECKUE U

Jemoncrpanus. /{uarpamma «CocTas XUMUYECKUE CBOMCTBA, MOJIyYEHUE U TIPUMEHEHUE
BO3/lyXa». BuneodparMeHThl U ClIai bl a30Ta C UCMOJIb30BAHUEM PYCCKOTO (POIHOTO)
«IItnubn Oazapb» A3BIKA U SI3bIKA XUMUHU.
Ha3zvieams coenuHenus azora 1no Gopmysie u
cocmagnams GOpMyIIbl IO UX HA3BAHUIO.
Yemanaenusams IpUUMHHO-CIEACTBEHHBIE CBSI3H
MEXIy CTPOCHHEM aTOMa U MOJIEKYJIbI, BUIOM
XUMHUYECKOU CBSI3H, TUIIOM KPUCTAIUTMYECKON
pEIIETKN a30Ta U €ro (PU3MUECKUMU U
XUMHUYECKUMHU CBOMCTBAMH.
Bvinonnamu pacuéTel 0 XUMUYECKUM (popMyJIaM U
YPaBHEHUSM pPEaKLUN, MTPOTEKAIOIUX C YYaCTHEM
azora
25 Amvmuak. Conn AMMMaK, CTpPOEHUE MOJIEKYJIbI U (PU3NYECKUE Xapaxkmepu3zoeams COCTaB, CTPOCHUE MOJIEKYJIBL,

aMMOHUA

cBoKcTBa. AMMHa4Has BOJa, HAlIaThIPHBIN
CIIUPT, THIpAT aMMHaka. JJoHopHO-
aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KaTHOHA
aMMOHHsI. BoccTaHOBHTENIBHBIE CBOMCTBA
aMMHaKa.

Conu aMMOHHS M UX IPUMEHEHUE.
KauecTBeHHas peakuyst Ha KATHOH aMMOHMSL.
JNemouncTpauuu. [lonydenue, cobupanue u
pacrio3HaBaHHMe amMmMuaka. PasnokeHnue
Onxpomara aMMOHHS.

(bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOITYyYEHUE U
MPUMEHEHUE aMMHUAKa C UCIIOIb30BAaHUEM
PYCCKOTO (POAHOIO) S3bIKA U SI3bIKA XUMUHU.
Ha3zvieams conmu aMMOHUS 11O OpMyJIaM U
cocmaensams GOPMYIIbI IO UX HA3BAHUSIM.
3anucvieams MONEKYJIAPHbIE U HOHHBIE YPaBHEHUS
peakLnii, XapaKTEPU3YIOIINE XUMHUYECKHE
CBOMCTBA aMMHAKA U COJIEM aMMOHUS.

Cocmagnsams ypaBHEHHSI OKHCIATEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI C yYaCTUEM aMMHAKA
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JlaGopaTopHbIie ONbITHI.
33. KauecTBeHHas1 peakiids Ha KATHOH aMMOHHUS

C TIOMOIIIBIO AJIEKTPOHHOTO OajaHca.
Yemanasnuseams NpUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXY BUJAMU XUMUYECKUX CBS3EH, TUTIAMU
KPUCTAJUTMYECKUX PEIIETOK aMMHUaKa U CoJien
aMMOHMUSI ¥ X (PUBMYECKUMHU U XUMUYECKUMU
CBOMCTBaMH.

Ilposooums, Habatooame 1 onucvieamo
XUMUYECKUHN HKCIIEPUMEHT IO paCO3HABAHUIO
MOHOB aMMOHHS C COOJIIOICHUEM MPABUI TEXHUKHU
0€e30IMacHOCTH.

Buvinoanusme pacy€Tbl IO XUMUYECKUM (OpMyIiaM U
YPaBHEHUSIM pPEaKIui, TPOTEKAIOIIUX C Y4aCTUEM
aMMHaKa

26

[IpakTrueckas
pabora 4.
«Ilomyuenue
aMMHaKa u
U3YYEHHUE €TO
CBOWCTBY»

[Tonyuenue, coOMpaHnue U paclio3HaBaHUE
aMMHaka. M3yuyeHne pacTBOpUMOCTH aMMHaKa B
BO/JIC U XapaKTEPUCTUKA OCHOBHBIX CBOMCTB
rupara ammuaka. KauectBeHHas peakiys Ha
KaTHOH aMMOHHUS

Tonyuams, cobupams 1 pacno3naeams aMMHUaK
Obpawamucs ¢ 1abOpaTOPHBIM 000PYAOBAHUEM U
HarpeBaTeIbHBIMU MTPUOOPaAMU B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKHU 0€30MacHOCTH.
Habnrwoams u onucvleams XUMUYECKHUMA
AKCIIEPUMEHT C TMTOMOIIIBIO PYCCKOTO (POIHOTO)
SI3BIKA M SI3bIKA XUMUH.

Dopmynuposams BHIBOJIBI TIO PE3YJIBTaTaM
MIPOBEICHHOTO SKCTICPUMEHTA.

CompyoHuuams B TIpo1iecce yueOHOro
B3aUMOJICUCTBUS TIPH padOTEe B TPYyIIIax
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27-
28

Kucnopoaconepx
alue
COEIUHCHUSA
a3oTa

Oxcuibl a30Ta: HECoIe00pasyroue u
KHUCJIOTHBIE.

A30THCTast KUCI0Ta U HUTPUTBL.

A30THas KUCJOTA, €€ MOJTyYEeHUE U CBOMCTBA.
Hwutpartsl.

JemoncTpanuu. Bzanmoiencraue
KOHILICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C
Menblo. ['openne uépHoro mopoxa. Paznoxenue
HUTpaTa KaJIks U TOPEHUE IPEBECHOTO YroJibKa
B HEM.

JlaGopaTopHble onbIThI. 34. X¥UMUYECKUe
CBOMCTBA a30THOM KHUCIJIOTHI, KaK JIEKTPOJIATA

Xapaxkmepu3zosams cocTaB, GU3NUECKUE U
XUMHUYECKHE CBOMCTRA, MOJyYCHUE U IPUMEHECHHUE
OKCHJIOB a30Ta C UCIOJIb30BAHUEM PYCCKOTO
(pOHOTO) SA3BIKA U SI3BIKA XUMUHU.

Cocmasnsims MOJICKYJISIPHBIC U HIOHHBIC YPaBHECHHS
peaKIui, XapaKTepru3yIIIue XUMUYECKUe
CBOMCTBA OKCHJIOB a30Ta.

Yemanasnuseames IpUYMHHO-CIEACTBEHHBIE CBSI3U
MEK]ly BUJIOM XUMUUYECKOU CBS3HU, TUTIOM
KPUCTAUTMYECKOUN PElIETKU OKCUJIOB a30Ta U MX
(hU3NYECKUMU Y XUMUYECKUMU CBOMCTBAMH.
Xapaxkmepuzoeams cocTaB, GU3NUECKUE U
XMMHUYECKHE CBOMCTBA A30THOM KUCIIOTHI KaK
AJIEKTPOJIUTA, IPUMEHEHHUE C UCIIOJIb30BAHUEM
PYCCKOTo (pOAHOTO) SI3bIKA U SI3bIKA XUMHUHU.
3anucvieames MOJICKYJISIPHBIE U HIOHHBIC YPAaBHECHUS
PEeaAKIINM, XapaKTePU3YIOINE XUMUYECKUE
CBOMCTBA A30THOM KUCJIOTHI KaK 3JICKTPOJIUTA.
Ilposooums, nHabaooams 1 onucvieamo
XUMUYECKUH DKCIIEPUMEHT, XapAKTEPU3YIOIINI
CBOMCTBA a30THOM KHUCJIOTHI KaK 3JIEKTPOJINUTA, C
coOJIF0ICHUEM MTPABUII TEXHUKH O€30MaCHOCTH.
Xapaxmepuzosams a30THYIO KUCIIOTY KakK
OKHUCIIUTEb.

Cocmasnams ypaBHEHUS OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA, XapaKTePU3yOITUX
XHMHUYECKHE CBOMCTBA A30THOM KUCIIOTHI KaK
OKHCIIATEJISA, C TIOMOIIBIO 3JIEKTPOHHOTO OajlaHca.
IIposooums, HabaoO0amev U ONUCHLIBAMD
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XUMUYECKUN IKCIIEPUMEHT, XapaKTePU3YIOIIHA
CBOMCTBA a30THOM KUCIOTHI KaK OKUCIIUTETIS, C
COOJII0/IEHUEM TTpaBUJI TEXHUKHU 0€30MMacCHOCTH

29 docdop u ero docdop, cTpoeHue aTomMa U aJIOTPOIIHSL. Xapaxmepuzoeams CTpOCHHE, aJUIOTPOIIHIO,
COCMHEHUS Dochuapt. Dochun. Oxcun dhochopa(V) u (bu3HYecKue M XUMHUIECKHIE CBOMCTBA, MMOTyICHUE U
oprodocdopnas kuciora. Docharsr. npumeHeHue Ghocdopa ¢ UCIOITb30BAHUEM
dochopubie ynoopenus. THCEKTUIINTBI. PYCCKOro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU.
JNemoncTpanuu. O6pasiisl IPUPOTHBIX CaMOCTOATENBHO Onucbl8amy CBOWCTBA OKCHT
coenuHenuit pocdopa. ['openne pocdopa Ha dhochopa(V) kak KUCIOTHOTO OKCHJIA U CBOMCTBA
BO3/yXxe U B kuciopoze. [lonyuenue 6enoro optoochopHON KUCTOTHI.
docdopa u ucnpITaHNE ETO CBOWCTB Unnrocmpuposams 3TH CBOWCTBA ypaBHEHUSIMU
JlabopaTopubie onbIThI. 35.KauecTBeHHbIC COOTBETCTBYIOIIUX PEAKIIUH.
peakuuu Ha GocdaT-uoH IIposooums, HabrOOamsv ¥ ONUCHIBAMD
XUMHUYECKUN IKCIIEPUMEHT C COOIIOJICHUEM TTPABUI
TEXHUKU O€30MaCHOCTH.
Pacnosnasams Gocdar-uonsl
30 Ob6mas OO011ast xapakTepucTHKa 31eMeHTOoB [V A- /Jlasamb 001yI0 XapaKTEPUCTUKY aTOMaM,
XapaKTepUCTHKA | TPYMIBI: 0COOCHHOCTH CTPOCHUS aTOMOB, MPOCTHIM BEIIECTBAM M COSTUHEHUSM DJIEMEHTOB

anemMeHToB [V A-
IPYIIBL. YTIEpoa

MPOCTBIX BEIIECTB U COEAMHEHUI B
3aBUCUMOCTH OT TIOJIOKEHUS JIEMEHTOB B
[lepnoguueckon cucreme. YTIEPOA.

ANIOTponHbIe MOAU(PUKALIMK: aliMa3, TPadurT.

AMOpGHBIN YTIIEpOa U €ro CopTa: caxa,
aKTUBHPOBAHHBIN yToJib. AJCOpOITHS.
XUMHUUYECKHE CBOWCTBA YIJIEpOaa.
Kokcoxnummueckoe mpou3BOACTBO U €r0
npoaykius. KapOump.

IV A- rpynmsl B 3aBUCUMOCTH OT HX IMOJOKEHUS B
[lepnognueckoi cucreme.

Xapaxkmepu3zoeams CTPOCHUE, AIUTOTPOIIHIO,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MOTYyYEHUE U
pUMEHEeHHEe aMOp(HOTO YIJIepoJa U €ro COPTOB C
HCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U
A3bIKA XUMHUH.

Cpasnueéams CTPOCHHUE U CBOMCTBA aaMasa U
rpadura.
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HMemonctpanun. Komnekmus «O06pasiibi
MPUPOIHBIX COeAMHEeHUH yriiepoaa». [TopTper
H. JI. 3enunckoro. Ilornomenue
AKTUBUPOBAHHBIM YTJIEM PAaCTBOPEHHBIX
BEIIECTB WJIM T'a30B. Y CTPOMCTBO NPOTUBOTasa

Onucwléamsb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC
CBOICTBA yriepoja.

Ilposooums, Habo0ams U onucvieamo
XUMHUYCCKUI DKCIIEPUMEHT C COOJIIOICHUEM TTPABHUIT
TEXHUKH 0€30I1aCHOCTH

31

Kucnoponconepx
amue
COCMHEHUS
yriaepoaa

Oxcup yriepona(ll): ctpoeHne MoJeKyJbl,
MOJIy4yeHHUe U ero cBoicTra. OKcun
yraepoaa(IV): ctpoeHne MoJieKyJibl, TOJIydeHue
Y €T0 CBOMCTBA. YTOJbHAs kuciaoTa. Conn
YTOJIBHOM KUCIOTHI: KAPOOHATHI U
rupokapooHartsl. TexHuyeckas u muiieBas
coja.

JlaGopaTopHbie ONBITHI.

36. [TonydeHue U CBOMCTBA YTOJIBHOW KHACIOTHI.
37. KauecTBeHHas peakius Ha kKapOOHAT-UOH

Xapaxmepuzoeams cocTaB, (pU3NUECKUEC U
XUMHUYECKHE CBOMCTBA, TIOJIYICHHE U IPUMEHEHUE
OKCHJIOB YTJIEpO/ia C UCIIOIh30BAaHUEM PYCCKOTO
(poaHOTO) SI3BIKA U SI3bIKA XUMUH.
Ycmanasnueams TpUIMHHO-CIIECTBEHHBIE CBS3U
MEXIy BHJIAMH XUMHUYCCKUX CBS3CH, THITAMH
KPUCTAJUTMYECKUX PEMIETOK OKCHIOB YTIIEPO/Ia, UX
bU3MYECKUMHU U XUMHUYECKUMU CBOMCTBAaMU, a
TaK)Xe MPUMEHEHHUEM.

Cobnro0ams nipaBUiia TEXHUKUA 0€30MACHOCTH MPU
WCIIOJIb30BAHUU TIEYHOTO OTOTUICHHUS.

Oxa3zvleams TMEPBYIO MIOMOIIb MPU OTPABIICHUN
yTapHBIM T'a30M.

Xapaxmepuzoeams cocTaB, (HU3HUECKUC U
XUMHUYECKHE CBOMCTBA, TIOJIYYCHHE U IPUMEHEHNE
YTOJILHOU KUCJIOTHI U €€ cosielt (kapOoHaTOB U
IUAPOKapOOHATOB) C UCIOJIB30BAHUEM PYCCKOIO
(poaHOTO) SI3BIKA M SI3bIKA XUMUH.
Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEN
YIOJIbHOM KMCJIOTBI OT UX COCTaBa.

Ilposooums, nabaooams U onucvLi8amo
XUMUYECKUN HKCIIEPUMEHT C COOJIOICHUEM TTPaBUII
TEXHUKU O€30MaCHOCTH.

Pacnosnasamb xkapOOHAT-HOH.
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Buvinoanusame pacd€Tbl IO XUMUYECKUM (popMyiaM
Y YPABHEHUSIM PEAKIUH, MPOTEKAIOIIHNX C
y4acTheM

COEJIMHEHUH yTiiepo/ia

32 [IpakTruueckas [Tonyuyenue, cobupanue 1 pacrio3HaBaHHUe Ionyuams, cobupams 1 pacno3nasams
pabora 5. YTJIEKUCTOTro ra3za. M3yuenue pacTBOPUMOCTH yriieKucielil ra3 Oopawamuvcsi ¢ 1a00paTOPHBIM
«[Tomyuenune YIIIEKUCIIOTO Ta3a B BOJE M XapaKTePUCTHKA 000Opy0BaHUEM U HarpeBaTeIbHBIMU IPHOOpaMH B
YIIIEKUCIIOTO Ta3a | KUCIOTHBIX CBOMCTB YTOJIbHOU KUCIIOTHI. COOTBETCTBHH C MMPABUJIAMU TEXHUKU
Y U3YYEHHUE €ro KauecTBeHHas peakius Ha KapOOHAT- U 0€30MacHOCTH.
CBOMCTB» TUIPOKAPOOHAT-UOHBI Habniooame u onucvieams XUMUYECKUAN
AKCIEPUMEHT C IMTOMOIIIBIO PYCCKOTO (POIHOTO)
SI3BIKA M SI3BIKA XUMUH.
Dopmynuposams BBIBOJIBI TIO PE3YJIbTATAM
IPOBEJICHHOIO SKCIIEPUMEHTA.
Compyonuuams B Tiporiecce yueOHOro
B3aMMOJICUCTBUS TIpU paboTe B rpyIax
33 YraeBonopoasl Heoprannueckue n opraHu4eCcKre BEIECTBA. Xapaxkmepuzosams 0COOCHHOCTH COCTaBa U

YraeBonopoapl. XUMHUYECKOE CTPOEHUE
OpraHUYECKUX BEIIECTB, KaK MOPSI0K
COEMHEHUS ATOMOB B MOJIEKYJIE T10
BaJICHTHOCTH.

MeraH, 3TaH, KaK IpeAEIbHbIE YIIIEBOIOPOIBI.
DTUJIEH U AlIETUJICH, KaK HEMPEIeIIbHbIE
(HeHacChIIEHHBIE) YIIeBOA0pobl. ['opeHue
yIIeBO10po1oB. KauecTBeHHBIE peakuy Ha
HeNpeaeIbHbIC COCTMHEHUS.

JemoHcTpanun. Mojenu MOJIeKyJl METaHa,
ATaHa, dTUJICHA U alleTujieHa. B3aumoaelicTBue

CBOWCTB OPraHUYECKUX COCIUHEHHUI.
Paznuuams ipenenbHBIE U HETIPEICTbHBIC
YTIIEBOOPOIBI.

Hazvieamo v 3anucvieams GOpMyIbl
(MOJIEKyISIpHBIC U CTPYKTYPHBIC) BaKHEHTITHX
MIPEICTaBUTEIICH YTIIEBOIOPOIOB.
Ilpeonazams SKCIEPUMEHT T10 PACTIO3HABAHUIO
COCIMHEHUN HEMPEIeTbHOTO CTPOCHHSI.
Habnrooams 3a X0JI0M XUMHYECKOT'O
AKCIICPUMEHTA, OITUCHIBATH €T0 U JCIAaTh BHIBOIBI
Ha OCHOBE HAOJIIOIEHUM.
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ATUJIEH ¢ OPOMHOM BOJOW U PaCTBOPOM
nepMaHTraHaTa Kajius.

Dukcuposams Pe3yNbTaThl IKCIIEPUMEHTA C
MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA, & TAKKE C
MOMOIIbI0 XUMUYECKHUX (DOPMYJT U YpaBHEHHI.

34 Kucnopoaconepx | OTUI0OBBIN CIUPT, €T0 MOJTYyYEHUE, IPUMEHEHUE | Xapakmepuzoéams CIIUPTHI, KaKk
a- U GU3NOIOTUYECKOE NIeHCTBUE. TpexaToOMHBIA | KUCIOPOACOACPKAIINE OPTaHUYECKUE COSTUHCHMSL.
e cnupt runepud. KauecTBeHHas peakius Ha Knaccugpuyuposeams ciipThl 110 aTOMHOCTH.
OpraHUYEeCKHe MHOTOATOMHBIE CITUPTHI. ¥ KCyCHAs — Ha3zvieams ipeacTaBuTENCH OJHO- U TPEXATOMHBIX
COCTUHECHHSI MIPEICTaBUTENb KJTacca KapOOHOBBIX KHUCIIOT. CIIUPTOB U 3aMKCHIBATh U3 ()OPMYIIHI.
JNemouncTpanuu. O01muye XuMHIECKUe CBOMCTBA | Xapakmepu3o6amy KUCIOTHI, KaK
KHCIIOT Ha MPUMEPE YKCYCHON KHCIIOTHI. KHUCITIOPOJICOIEPIKAIIINE OPTaHUIECKUE COSTMHEHUS.
KadecTBeHHas peakiius Ha MHOTOATOMHBIE Ha3zvieame ipeicTaBuTENCH TIPEACITBHBIX U
CIIUPTHI HEIPEACIIbHBIX KapOOHOBBIX KHCIIOT M 3aITUCHIBATh
u3 popMyIIbL.
35 Kpemnuii u ero KpeMHuii, cTpoeHue ero aroma u CBOMCTBA. Xapaxmepuzoamsb CTpOCHHE aTOMOB U

COCIUMHCHUA

Kpemnuii B npuposae. CUIULUIBI U CUJIAH.
Oxkcug kpemuus(IV). KpemuueBas kuciora u eé
COJIH.

HMemonctpanun. Komnekuus «O0pasibl
MIPUPOJIHBIX COCAMHEHUN KPEMHUSD.
Komnnekuus crekia, kKepaMUuKH, IEMEHTA U
W3JEJIUN U3 HUX.

JlaGopaTopHble onbIThI. 38. [Iponmyckanue
YTJIEKUCIIOTO Ta3a 4yepe3 pacTBOp CUJIMKATa
HaTpus

KpUCTAJUIOB, (PU3UYECKUE U XUMHUECKHE CBOMCTBA,
MOJIYYE€HHUE U IPUMEHEHNUE KPEMHUS C
HCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) sI3bIKA U
SI3bIKA XUMHUH.

Yemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBA3U
MEXK]ly CTPOCHHEM aTOMa, BUJIOM XUMUYECKOM
CBSI3U, TUIIOM KPUCTAJUIMYECKOMN PEIIETKN
KpEMHUS, ero PU3NYeCKUMHU U XUMUYECKUMU
CBOMCTBaMH.

Buvinonusame pacd€Tel o XuMUYeCKuM (popmyiam
Y YPABHEHHMSIM PEAKIUI, IPOTEKAIOIIHX C
y4acTUEM

KPEMHHS U €r0 COCAUHECHUM.

Xapaxmepuzoeams cOCTaB, (U3NUECKUE U
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XUMHYECKHE CBOMCTBA, MOJIydeHNE U IPUMEHEHHE
COCTMHEHHI KPEMHHUS C UCTIOIh30BAHUEM PYCCKOTO
(pOHOTO) SA3BIKA U SI3bIKA XUMUHU.

Cpasnueams TUOKCUABI YTIEPOa U KPEMHUSL.
Onucvlgamsy BaXKHEUIIIME TUTIBI PUPOIHBIX
COCTMHEHHI KPEMHHSI Kak OCHOBHOTO DJIEMEHTa
auTochephl.

Pacnosnasams cunmkat-uoH

36 CuinkaTtHas [IpousBoncTBo cTekia u uementa. llponykuus | Xapakmepuzoeams CUNMKATHYIO
MIPOMBIIUICHHOCT | CUJIMKATHON MPOMBIIIJICHHOCTHU: ONITUYECKOE IIPOMBIIIEHHOCTh U €€ OCHOBHYIO ITPOIYKIIHUIO.
b BOJIOKHO, KepaMuKa, Gpapdop, pasHc. Yemanaenusams aHamornm Mexay pa3IndaHbIMU
OnTryeckoe BOJIOKHO. OTpaCIsIMU CUJIIMKATHON MPOMBIIIIIEHHOCTH
JMemoncTpanun. Komiekuus npoayKiuu
CUJIMKATHOM MPOMBIIUIEHHOCTH.
BuneodparmenTts u cnaitasl «IIponsBoicTBo
CTEKJIa U LIEMEHTa»
37 [Tonmyuenue Hewmerannel B mpupoe. Onucvigams HAXOKIECHUE HEMETAIIOB B IPUPO/IE.
HEMETAJIOB @pakIMOHHAS NEPETOHKA KUAKOTO BO3AyXa, Xapaxmepuzoeams  (HpaKkUUOHHYIO IEPETOHKY
KaK coco0 MOJTy4YeHHs KUCIOPO/1a, a30Ta, KHUJKOTO BO3[TyXa KaK COBOKYITHOCTb (PU3NYECKUX
aprona. [lonyuenue ¢pocdopa, KpeMHuUs, XJI0pa, | IPOLIECCOB.
noza. JJIEKTPOIU3 PACTBOPOB. Apaymenmupoeams OTHECEHNE aKTUBHBIX
JMemoncrpanun. Komnexuus «IIpupoansie HEMETAJJIOB K OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIM
COEJIMHEHUS HEMETAJUIOB». BuneodparMeHTsl U | mpoueccam
cnaiabl «OpakMOHHAS TIEPETOHKA HKUJIKOTO
BO31IyXa». BumeodparMeHThI U Cliai bl
«ITonyueHnne Bogopoaa, KUCIOPOJaa U
TaJIOT€HOB JIEKTPOJIUTHUECKUM CITIOCOOOM)
38 ITonyuenue [Tomy4ueHue cepHOM KUCIOTHI: ChIPbE, XUMU3M, | Xapakmepuzoeams XUMHU3M, CBIPbE, annaparypy,
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Ba)KHEUIIUX
XUMHUYECKHUX
COEeIMHEHUN

TEXHOJIOTMYECKasl CXeMa, METO/I KUITSIIETO
CJI0sI, MPUHIIUIIBI TETUIO0OMEHa, TPOTUBOTOKA U
nupkyssinun. Oneym.

[Ipon3BOCTBO aMMHaKa: ChIpbE, XUMU3M,
TEXHOJIOTHYECKasl cXeMa.

JleMoHCTpanuu.

Mojenu annapartoB 1Ji1 IPOU3BOJICTBA CEPHOI
KUCIOTHL. Mojenb KUIIsero ciios. Moaenb
KOJIOHHBI CUHTE3a amMmMuaka. BuneodpparmeHTsI
u cnaiiabl «[[pou3BOICTBO CEPHOM KUCIOTHIY.
BuneodparmenTs u cnaitasl «IIponsBocTBo
ammuakay. Komnekuus « CeIpb€ 715 MOTyYEHUS
CEpPHOU KUCIIOTBD».

Hay4YHbIE TPUHIIUIIBI U TPOTYKIIUIO POU3BOJICTBA
CEpPHON KHUCIIOTHI.

Cpasnueams IPOU3BOCTBO CEPHOM KHUCIOTHI C
MIPOU3BOJICTBOM aMMHaKa

39 O0600menue o
Teme
«Hemeraminl u
X COCIUHEHUS»

YPpOK-ynpaXHEHHUE C UCTIOJIb30BAHUE
CaMOCTOATEIHLHOM pabOThHI IO BBHIMOJTHEHHUIO
IIPOBEPOYHBIX TECTOB, 3a/IaHUN U YIIPAKHEHUN

1Ipo6ooums O1IeHKY COOCTBEHHBIX JIOCTHKEHUH B
YCBOCHUU TEMBI.

Koppexmuposeamp cBov 3HaHUS B COOTBETCTBUH C
MJIAHUPYEMBIM Pe3yJTbTaTOM

Tlonyuams XuMHU4YECKy0 UH(POPMALIUU U3
Pa3TUIHBIX UICTOYHUKOB.

Ilpeocmasnsamo uadOpPMaIUIO TIO TEME
«Hemerannbl» B BUje TaOIHII, CXEM, OTIOPHOTO

KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPELICTB
KT

40 KonTtposarHas pabota mno teme «Hemeranibl U UX COSAUHEHUS

MeTasuibl 1 ux coequnenusi (17 4)
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41 ITomoxxeHue [Tonoxenne metaiuioB B [leproandeckoit ObvsicHsaAmb, 9TO TAKOE METAIUIBI.
METAaJJI0B B CHUCTEeME XUMHUYECKHUX j1eMeHTOB /1. . Paznuuams HopMbl CyllieCTBOBaHUS METAJUIOB:
[Tepnoanyeckoit | MeHeneeBa, CTPOCHUE UX AaTOMOB U 3JIEMEHTHI U TIPOCTHIE BEIIECTBA.
CHCTEME, KpUCTaJIIOB. MeTayunm4eckas CBs3b U Xapaxmepuzosams XUMUYECKUE DJIEMEHTHI-
CTPOEHUE aTOMOB | METAJUIMYECKas KPUCTALINYECKAS PEIIETKA. METaJUIbI 110 UX MOJI0XKEHHIO B [lepuoanueckon
Y KPUCTAJUJIOB DU3UYECKUE CBOWCTBA METAJIJIOB: BJIEKTPO- U cucteme /1. 1. Menneneena.
TEIUIONPOBOJAHOCTD, OTpaXKaroIas IIpocno3uposamsb CBOMCTBA HE3HAKOMBIX METAJJIOB
CIIOCOOHOCTD, MIIACTUYHOCTh. CIIaBbl YEPHBIE | MO MOJ0XKEeHUIO B [lepuoandeckoit cucreme
Y [IBETHEIE xumudeckux siaemenToB 1. 1. Menaeneena.
Yemanasnusams NpUUNHHO-CIIEICTBEHHBIE CBSI3H
MEXYy CTPOCHUEM aTOMa, BUAOM XUMHUYECKOU
CBSI3H, TUIIOM KPUCTAINTMYECKOU PEIIETKH
METaJJIOB — MPOCTHIX BEMIECTB U UX COCAUHECHUN
42 OO0mue MeTaniabl KaKk BOCCTaHOBHUTEIIH. ObvscHamb, 4TO TaKOE Pl aKTUBHOCTH METAJIJIOB.
XUMHUYECKHE DIIEKTPOXUMHUYECKUHN PsiJT HAMPSIAKESHU. Ilpumensams €ro sl XapaKTEPUCTUKA XUMUAYECKUX
CBOMCTBA BzaumoeiicTBue METaJIOB ¢ HEMETAJJIaMU, CBOMCTB IPOCTBIX BEIIECTB-METAJIIOB.
METaJJIOB OKCHJIaMH, KHUCJIOTaMH, COJISIMH. 0Ob606wams CUCTEMY XUMHYECKHUX CBOMCTB

AJIFOMUHOTEPMHUSI.

JdemoncTpanuu. B3anmoaencTsue HaTpus,
JIMTHUA U KaJblus ¢ BooM. [ opeHne Harpus,
MarHus 4 ’kelie3a B kuciopoje. Benblmka
TEPMUTHOM cMecu. B3auMoieiicTere cMecu
MTOPOIIKOB CEPHI U HKEJE3a, [IMHKA U CEPHI.
B3auMopelicTBre aFOMUHUS C KUCIOTaMHU,
[IeJ04YaMu U BoJIoM. B3aumoaencTBue xejes3a u
MEIU ¢ XJIOpoM. B3anmoencTBue Meau ¢
KOHIIECHTPUPOBAHHOM CEPHOM KUCIOTOU U
a30THOM KUCJIOTOM (pa30aBIIeHHON U
KOHIICHTPHUPOBAHHOM).

METaJIJIOB KaK «BOCCTAHOBHUTEIIHLHBIC CBONCTBAY.
Cocmaensams MOJIEKYJISIPHBIC YPaBHEHUS PEAKITUH,
XapaKTEPU3YIOMINX XUMUICCKHIE CBOHCTBA
METaJUIOB B CBETE YUCHUS 00 OKUCITUTEITHHO-
BOCCTAHOBUTEIHHBIX TIPOIIECCAX, a PEAKIINH C
YYaCTHEM 3JICKTPOJIUTOB, TIPEACTABIIATH TAK)KE U B
MOHHOM BHJIC.

Hab6nooams u onucvieams peakiuu MEX1y
BEILIECTBAMHU C MOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XUMHH.

CaMOCTOATENBHO 1P0BOOUMb OTIBITHI,
MTOATBEPKAAIONINE XUMHYECKHUE CBOMCTBA
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JlaGopaTopHsblii onbIT. 39. B3anmoelicTeue
)Kesesa ¢ pacTBopoM cynbhara meau(ll)

METaJUIOB ¢ COOJIIOICHUEM MPaBUJI TEXHUKHU
0€30MacCHOCTH

43- | O6mas CrpoeHre aTOMOB U MPOCTHIX BEUIECTB. O6vscHAmMb STUMOJIOTUIO HA3BAHUS TPYIIITHI
44 XapaKTEPUCTHKA | 3aBUCUMOCTb (PU3NYECKUX U XUMHUECKUX «ILIEJIOYHBIE METAJUIBD».
HIEJIOYHBIX CBOMCTB HICJIOYHBIX METAIIOB OT 3apsJIOB s1ep | /{asamsb 0OIIYIO0 XapaKTEPUCTUKY IIETOUHBIM
METAJJIOB uX aToMOB. OKCH/IBI M THAPOKCUABI HIEJIOYHBIX | METaJUIaM M0 UX MOJ0KeHUIo B [leproanyeckoi
METaJIOB, UX MIOJIy4Y€HUE, CBOMCTBA, CUCTEME XMMHUUYECKHUX 3JIeMeHTOB J[. M.
IIPUMEHEHUE. BaKHENIIME COJIN ETOYHBIX Menneneesa.
METAJJIOB, UX 3HAYCHHE B )KUBOU U HEKHUBOU Xapaxmepuzoeams CTpoeHHE, PU3NUECKUE U
IIPUPOJIE U B )KM3HU YEJIOBEKA. XUMHYECKUE CBOKCTBA IIEJIOYHBIX METAJIOB B
JemoncTpanuu. Okpacka IJIaMeHH cBeTe 001Iero, 0COOEHHOT0 U €IMHUYHOTO.
COEIMHEHUSMH IIEIOYHBIX METAIIOB IIpeockazvieams HU3NUECKUE U XUMHYECKHE
CBOMCTBA OKCHJIOB U TUIAPOKCUIOB LIEI0YHBIX
METAJIJIOB HA OCHOBE UX COCTaBa U CTPOEHUSA U
MOATBEPKAATh IPOTrHO3bl YPaBHEHUAMMU
COOTBETCTBYIOIIUX PEAKIUM.
1Ipoeooums pacu€Thl O XUMUYECKUM (opMyJIaM U
YPaBHEHUSAM pPeaKLUi, MTPOTEKAIOIUX C YYaCTHEM
IIEJTOYHBIX METAJUIOB U X COCTMHEHUIN
45- | O6mas CrtpoeHre aTOMOB U MPOCTHIX BEIIECTB. ObvscHAmMb STUMOJIOTUIO HA3BAHUS TPYIIITHI
46 XapaKTEpPUCTHKA | 3aBUCUMOCTb (PU3NYECKUX U XUMHUYECKUX «IIETIOYHO-3EMENIbHBIE METAJUIBD).
LIEJIOYHO3EMENBH | CBOMCTB IIEJIOYHO3EMEIBHBIX METAJLUIOB OT Jlasams o011y10 XapakTepucTuky Metamuiam [1A

bIX MCTAJIJIOB

3apsa0B saaep ux aToMoB. OKCHUBI U
TUIPOKCHUBI IIEJIOYHO3EMENIBHBIX METAIIIIOB, UX
MOJIy4€HUE, CBOMCTBA U ITPUMEHECHHUE.
Baxkueimnme coim ménouyHo3eMeIbHBIX
METaJUIOB, X 3HAYEHHE B IPUPOJE U KU3HU
yenoBeka. KapOboHatel u ruipokapOOHATHI
KaJIBIIHS.

rpynnsl (IENOYHO-3eMENbHBIM METAJIIaM) 10 X
nonoxeHuto B [lepuoanueckoii cucreme
xumMudeckux saemeHToB 1. 1. Menaeneena.
Xapaxmepuzoeams cTpoeHHe, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA IIENOYHO-3eMETbHBIX
METAJUIOB B CBETE OOIIEro, 0COOCHHOI0 U
€IMHUYHOTO.
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JemoncTpanmun. Oxpacka IiaMmeHu
COCIMHECHHSIMH IIETOYHO3EMEILHBIX METAJIJIOB.
['anienue n3BecTH BOJOM.

JlaGoparopnslii onbIT. 40.ITonydyeHue
W3BECTKOBOM BOJIBI 1 ONBITHI C HEM

Ilpeockazvieams Ppusznyueckne 1 XUMAYECKUE
CBOMCTBA OKCHJIOB M THAPOKCHI0B MeTallIoB I1A
IpyNIbl HA OCHOBE UX COCTaBa U CTPOCHUS U
noomaeepaicoams TMPOTHO3bI YPAaBHECHUSIMU
COOTBETCTBYIOIIUX PEAKIIUH.

1Ipo6ooums pacu€Tbl MO XUMUYECKUM (PopMyIiaM U
YpaBHEHUSIM peakluid, MTPOTEKAIOUIUX C YYaCTHUEM
ICJIOYHBIX METAJUIOB ¥ MX COSAMHCHUI

47 JKéctkocTh Bonbl | JKECTKOCTH BOABI: BpEMEHHASI M TOCTOSIHHAS. ObvsicHamb, 9TO TAKOE «GKECTKOCTH BOJIBDY.
M CITOCOOHI €€ Cnoco0bl ycTpaHeHUs] BDEMEHHOM JKECTKOCTU. | Paziuyames BpeMEHHYIO U MTOCTOSIHHYIO JKECTKOCTh
yCTpaHEHHUS Cnoco0bl ycTpaHEHHS TOCTOSTHHOM KECTKOCTH. | BOJIBI.
NoHuTHI. Ilpeonazams criocoObl yCTpaHEHUS )KECTKOCTU
JdemoncTpanuu. [TonyyeHue »ECTKON BOBI BOJbI
B3aMMO/ICHCTBUEM YTJIEKUCIIOTO C U3BECTKOBOU | [Iposodums, Habato0ams U OnuUCwHI86amo
BOJIOM. Y CTpaHEHHE BPEMEHHOM KECTKOCTH XUMHUYECKUH AKCTICPUMEHT, C COOJII0ICHUEM
KUIISTYEHUEM M T00aBKO# COMBI. Y CTpaHCHHE MIPaBHJI TEXHUKH OC301TaCHOCTH
TTOCTOSTHHOM »KECTKOCTH JT0OaBKOM COJIBI.
NoHWTHI 1 IPUHIUIT KX AEUCTBUS
(BuageodparMeHr).
48 [IpakTrueckas [Tonyuenue xECTKOM BOJBI B3auMoaeiicTBueM | [lonyuams, cobupams v pacno3Haeams
paboTa 6. YTJIEKUCIIOTO C U3BECTKOBOM BOJOM. yrIIeKucielil ra3 Oopawamuvcs ¢ 1a00paTOPHBIM
«ITomyueHue YcrpaHneHue BpeMEHHOM KECTKOCTH 000py1I0BaHUEM U HarpeBaTeJIbHBIMU NpUOOpaMu B

JKECTKOU BOJBI U
CITOCOOBI €6
YCTpaHEHHUS

KUIISTYEHUEM U 100aBKOM CO/bl. Y CTpaHEHUE
IMOCTOSIHHOM KECTKOCTH 1OOABKOU COJIBI.
HcnpiTanne :XECTKOM BOABI pACTBOPOM MbLIA

COOTBETCTBHH C MMPABUJIAMU TEXHUKN
0€30IacCHOCTH.

Habnrwoams u onucvieams XuMu4ecKuit
AKCHEPUMEHT € MTOMOIIBIO PYCCKOTO (POAHOTO)
SI3BIKA U SI3bIKA XUMUH.

Dopmynuposams BHIBOJIBI TIO PE3YJIbTaTaM
MIPOBEICHHOTO DKCIIEPUMEHTA.




81

Compyonuuams B Tipoliecce yueOHOro
B3aMMOJICHCTBYS PH paboTe B TpymIax

49 Amromunuii 1 ero | CoelMHEHUS aJJIOMUHUS B IPUPOJE. Xapaxkmepuzoeams aNtOMHUHUH TI0 €TO MOJIO0KEHUIO
COEMHEHUS XHUMUYECKUE CBOMCTBA AITFOMUHHSL. B [lepronueckoil cucTeEMe XUMHAYECKUX
OcobOeHHOCTH OKCHAa M TUAPOKCHIa amoMuHuS | eMeHnToB J1. 1. Menneneena.
Kak aM(QOTepHbIX coenuHeHui. Baxueiimme Onucwisams CTpoeHUE, PU3NIECKUE U XUMUIECKHIE
COJI JTIOMUHUS (XJIOPHU, CYJIb]ar). CBONMCTBA AJIFOMHUHMS, TOATBEPKAAST UX
JMemoncTpanuu. Komieknuss npupOoIHbIX COOTBETCTBYIOIIMMH YPABHECHUSIMU PEAKIIUH.
COEJIMHEHUI amoMHuHUs. BugeodparMeHTsl u ObvscHAmMb IBOWCTBEHHBIN XapaKTEP XUMUYECKHUX
cnanapl «OKCUI aTlOMUHUS U €r0 CBONCTB OKCHJIa U THAPOKCUIA ATFOMUHUS.
Moaudukauum». [lorydenune amporepHoro Konkpemuszuposamuv 3IEKTPOIINTHYECKOE
TUAPOKCHUAA ATFOMUHHUS U UCCIIEOBAHUE €TO IIOJIyYE€HHUE METAJUIOB OIIMCAHUEM IIPOU3BOICTBA
CBOMCTB ATIOMHUHUSL.
Yemanasnueams 3aBucuMocTh 00s1acTen
IIPUMEHEHUS AJIFOMUHUS U €70 CILUIABOB OT CBOMCTB.
1Ipoooums pacu€Thl MO XUMUYECKUM (popMyJiaM U
YPaBHEHUSM PEAKIUM, TPOTEKAOIINX C Y4aCTUEM
ATIOMUHHS U €r0 COSTMHECHUHN
50- | XKeneszo u ero OcobeHnHoCTH CTpoeHUS aToMa xkene3a. XKene3o | Xapakmepuzosams MOT0KEHUE KeJe3a B
51 COEIMHEHUS B nnpupojie. Baxxueimue pyasl xkeneza. Okcuapl | [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB

u rugpoxcusl xenesa(ll) u (1I). Comn
xenesa(ll) u (IIT). O6HapyxeHre HOHOB
KaTUOHOB jkeJjie3a B pacTBope. 3HaUCHHUE
COEIMHECHUH KeJe3a.

JlaGopaTopHble ONbITHI.

41. lMonyuenue runpoxcuon xeneza(1l) u (III).
42.KauecTBEHHBIE PEAKIIUHA HA KATUOHBI JKelie3a

1. 1. MenneneeBa, 0COOEHHOCTH CTPOEHUS aTOMa.
Onucvlieams PU3NYECKUE U XUMUYECKHE CBOMCTBA
’KeJe3a, MOJATBEePkAast KX COOTBETCTBYIOIIMMU
YPaBHEHUSIMU PEAKLIUM.

ObvsacHamb HATMYKNE TBYX TEHETUYECKUX PAIOB
coenuHenuii xxene3a Fe* u Fe’* .

Ycmanasnueams 3aBUCUMOCTb 00JIacTe
IIPUMEHEHUS XKEJE€3a U €r0 CIUIABOB OT CBOMCTB.
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IIposooump pacdEThl IO XUMUYCSCKUM (PopMyIaM U
YPaBHCHUSAM PEaKIUH, TPOTEKAIONIUX C YIaCTHEM
’KeJIe3a U €ro COeIUHEHUHN.

Hab6nooamo u onucvieams peakiiuu MEXIy
BEIIIECTBAMH C ITOMOIIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA U SI3bIKa XUMHUU

52

[IpakTueckas
pabota 7
«Pemnrenue
AKCIIEPUMEHTAJIb
HBIX 337124 110
Teme «MeTamab»

Pemenne sxcrniepuMeHTaNbHbBIX 33/1a4 Ha
pPacro3HaBaHKE U TTOJTYUYEHUE METAJJIOB U UX
COCIMHEHNN

DKCIEpUMEHTAIIBHO UCC1e008amb CBOMCTBA
METAJIJIOB U UX COCAMHEHUH, periaTh
AKCIIEPUMEHTAIBHBIC 33]]a41 110 TeMe «MeTauiby.
Pabomamys ¢ nabopaTopHbIM 000pYOBaHUEM U
HarpeBaTeIbHBIMU MPUOOPaAMH B COOTBETCTBUHU C
MpaBUJIaMu TEXHUKU 0€30MaCHOCTH.

Habniooams cBOWCTBA METAJIIOB U UX COEIUHEHUN
U SIBJICHUM, IPOUCXOIAIIUX C HUMH.

Onucvleams XUMAYECKUM SKCTIEPUMEHT C
ITOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMUH.

Dopmynuposams BHIBOABI IO PE3yIbTaTam
MIPOBEICHHOI0 SKCIIEPUMEHTA

Onpeodensams (Mcxonst 3 yueOHOM 3a7a4n)
HE0OXOAMMOCTb HUCIIOJIb30BAHUS HAOIIOAECHUS WU
IKCIIEPUMEHTA

53

Koppo3sus
METAJUIOB U
CIIOCOOBI 3aIUTHI
OT HEE

Koppo3us xumMudeckast 1 3JIEKTPOXUMHUYECKAs.

3anuyra METAIIIOB OT KOPPO3UH.
JlemoHcTpanum.

Komnekuus « XuMHU4eCKrUe HCTOUHUKHU TOKa.
Pe3ynbTaThl ITUTENBHOTO 3KCIIEPUMEHTA MO
M3YUYEHHUIO KOPPO3UHU CTAIIbHBIX U3JIENIUN B
3aBUCHUMOCTH OT YCJIOBUH MPOLIECCOB

ObvsacHAmMb, 4TO TAKOE KOPPO3USL.

Pasznuuams XUMHYECKYIO U DJIEKTPOXUMHUYECKYIO
KOPPO3HH.

Hnnrocmpuposams NOHATUS KKOPPO3USD»,
«XUMHUYECKask KOPPO3USD, «INEKTPOXUMHUYECKAs
KOPPO3Us» IPUMEPAMHU.

Xapakmepuz06amb cIIOCOOBI 3aIIUTHI METAJUIOB OT




83

KOppO3uu
54- | Metaisl B Mertasisl B mpupojie: B CBOOOAHOM BHUE U B Knaccugpuyuposams GopMbl IPUPOIHBIX
55 MIPUPOJE. BU/JIE COCTMHEHHI. COEIMHEHUI METAJIJIOB.
[TonsiTue o [TonsiTue o metasmuryprun. YEpHas v LBETHAS Xapaxmepuzoeams 001IHE CIIOCOOBI OJTYUECHUS
METaJUTypIruu METaJUTyprHusl. METaJUIOB: IUPO-, TUAPO- U SJIEKTPOMETAILTYPrHUH.
[TupomeTranmnyprus, THAPOMETAILTYPIHUs, Konkpemusuposams 3T ciocoObl IpUMEPAMH U
ANEKTpOMETAITYprusi. JIoMEeHHbIN Tpo1eCC. YPaBHEHUSIMU PEAKIUI C COCTABIICHUEM
[TepepaboTka yyryHa B CTaJlb. 3JIEKTPOHHOT'O OalaHca.
DNEeKTpOJIN3 pacIlIaBOB. Onucvléams TOMEHHBIN MPOLECC U
JleMoHcTpanuu. BoccraHoBiieHHE MeIU U3 AIEKTPOIUTUYECKOE IOJIYYEHUE METAILIOB.
okcuna meau(Il) Bogoponom. Buneodparments! | Pazauuame 4€pHBIE U IBETHBIE METAILIbI, YyT'YHBI U
u cnanael «[Ipon3BOACTBO UyryHa U CTaIm». cTanu
BuneodparmenTs! u cnaitasl «3aenus u3
YyyryHa v cTajimy». BugeopparMeHThl U craibl
«IIpon3BOACTBO ATIOMUHUS
56 O6o061eHne Ypoxk-ynpaxkHEHHE C UCTIOIb30BAHUE Ilpo6ooums O1IeHKY COOCTBEHHBIX JOCTUKEHUN B
3HAHWH O TEME | CAMOCTOSATEIbHON padOThI IO BBHITOJIHEHHUIO YCBOEHUU TEMBI.
«Meraib IIPOBEPOYHBIX TECTOB, 3a/IaHUN U YIIpaKHEHUW. | Koppekmupoeamp CBOU 3HAHUSI B COOTBETCTBUU C
IUIAHUPYEMBIM PE3yJIbTaTOM
Ionyuams XuMu4ecKyro HHPOpMAIIH U3
Pa3IMYHBIX UICTOYHUKOB.
Ilpeocmasnsamo nHGOPMAITUIO TIO TeMe «MeTaTbl»
B BU/JIE Ta0JIMII, CXEM, OIIOPHOI'O KOHCIIEKTa, B TOM
yucie ¢ npumeHeHnem cpeacts UKT.
57 KonTtposarHas paboT 3 nmo teme «MeTayuiby
Xumus U OKpy:Kawuas cpeaa (2 4)
58 XuMH4YECKast Crtpoenue 3eMiu: siapo, MaHTUs, 3eMHast Kopa, | MHmezpuposamsb cBeeHUs MO HU3NIECKOMN
OpraHu3alys UX XUMHUeckuii coctas. Jlutocdepa u eé reorpaduv B 3HaHUS 0 XUMUYECKON OpraHu3aliu
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IUTAHETHI 3eMJTS

XMMUYECKUM coctaB. MuHepaibl. Pybl.
Ocanounsie nopoasl. [lone3Hbie HCKONaeMBbIE.
XUMHUYECKHUI COCTaB THAPOCPEPHI.
XHUMHUYECKHUI COCTaB aTMOC(]EpHI.

JNemoHncTpanuu. BuneodparMeHTs! u craiisl
«CtpoeHne 3eMiIH U €€ XUMUYECKUN COCTaBY.
Komnekuust MuHEpanoB U TOPHBIX MOPOJ.
Komneknus «Pynsl MeTamios.

JlaGopaTopHbie onbIThI. 43. N3yuenue
IPAHUTA.

IIJIaHCTHI.

Xapaxkmepuzosams XUMUYECKUN COCTAB
re0JIOTHYECKUX 000JI0YEK 3eMITH.

Pa3znuuames MyuHepansl ¥ TOPHBIE IOPOJIbI, B TOM
YUCIIE U PYIbI

59 Oxpana
OKpyXarouieu
Cpenbl OT
XUMHYECKOTO
3arpsA3HEHUs

W cTOYHUKY XMMUYECKOTO 3arpsi3HEHUS
OKpy>karomien cpenl. ['modanbHbie
HKOJIOTHYECKUE MTPOOIEMbI YEIOBEUECTBA:
MApPHUKOBBIN 2PHEKT, KUCIOTHBIE TOXK]IU,
030HOBBIE ABIPbI. MEXIyHApOIHOE
COTPYIHHUYECTBO B 00JIACTH OXPaHBI
OKpY’KarOLIEN Cpeaibl OT XUMHUUYECKOTO
3arpsA3HEHUs. «3eJIEHAs XUMHUSD).

JeMoHcTpanuu. BugeopparMeHTsl U cliaii bl
«I'nobanbHbIE IKOJOTUYECKHUE MPOOIEMBI
YeJIOBEUECTBA»

Xapaxmepuzoeamv UCTOYHUKNA XUMUYECKOTO
3arpsi3HEHHS OKPYKArOUIEH CpeJibl.

Onucwvisambs TII00aJIBHBIC YKOJOTHYECKHUE
HpO6JI€MI>I YCJIOBCUYCCTBA, CBA3aHHBIC C
XUMHUUYCCKUM 3aIrpA3HCHUCM.

Ilpeonacams yTH MUHUMU3AIUU BO3ICUCTBUS
XUMHUYECKOTO 3arpsi3HEHUS Ha OKPYKAIOITY IO

cpeny.

IIpusooums ipuMeEpbl MEXAYHAPOIHOTO

COTPYIHHMYECTBA B 00JIACTH OXPaHbI OKpYKaroLen

CpeAabl OT XUMHUUYCCKOI'O 3arpss3HCHUA

O0001meHne 3HaHMI 10 XMMHUHM 32 KYPC OCHOBHOM MIKO0JIbI. [TogroroBka k OCHOBHOMY rocyAapCcTBEHHOMY 3K3aMeHY

(OTD) (7 1)

60 BemectBa

Ctpoenue aTomMa B COOTBETCTBHUH C

Ilpeocmasnsimo nHGOPMAITUIO TIO TEME
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MMOJI0KEHHUEM XMMHUYECKOTO DJIEMEHTA B
[Tepuoauueckout cucteMe.

CtpoeHue BenecTBa: XuMHYECKasi CBSI3b U
KPUCTAJUTNYECKUE PEIIETKUA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX JIEMEHTaMH MTPOCTHIX
BEIIIECTB (METaJIOB, HEMETAJIJIOB,
0JIarOpOJIHBIX Ta30B) OT MOJIOKEHUS PJIEMEHTOB
B [lepuoanueckoii cucreme.

Tunosorus HEOPraHMYECKUX BEIIECTB, JICJTICHUE
MX Ha KJacchl U rpynnel. [IpencraBurenn

«Ilepnognueckuit 3akoH U [lepruonnueckas
cuctema J[. 1. MenneneeBa B CBETE TEOPUU
CTPOCHHS aTOMay B BHJI€ TaOJIUII, CXEM, OIIOPHOTO
KOHCIICKTa, B TOM YHUCJIE€ C IPUMEHEHUEM CPE/ICTB
HKT.

Buvinoanusame TecTOBBIC 3aJIlaHUSA 110 TEME.
Ilpeocmasnsamos uadopmaiuio mo reme «Busl
XUMHYECKUX CBSI3€U U TUIIBI KPUCTAIIIMYECKUX
peméToK. B3anMoCBs3b CTPOEHUS U CBOWCTB
BEILIECTB» B BUJI€ TAOUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE€ C MPUMEHEHUEM CPE/ICTB
HUKT

61 XUMHUYECKUE [Ipu3Haku U yCI0BUS MPOTEKAHUS XUMUUECKUX | [Ipedcmasisimo nHGOPMAIIUIO TIO TEME
peaKuuun peakiuid. TUIoa0rus XUMHYEeCKUX peakuil mo | «Knaccudukaiys XUMHUIECKUX PEaKIHH 110
pa3JIUYHBIM OCHOBaHMSAM. Peakiiuu HOHHOTO pa3IM4YHbBIM Npu3HakaMm. CKOPOCTh XUMHUECKHUX
obmeHa. OKHCITUTEIFHO-BOCCTAHOBUTEIIbHBIC peakIuii» B BUIE TaOIHUII, CXEeM, OITIOPHOTO
peaKiuu KOHCIIEKTa, B TOM YHUCJIE€ C IPUMEHEHUEM CPE/ICTB
HKT.
Buinoninams TeCTOBBIE 3a1aHUS IO TEME.
Xapaxmepuzosams OKUCIATEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH, OKUCITUTED U
BOCCTaHOBUTETb.
Omauuams STOT TUI PEAKIUN OT peakiuii oOMeHa.
3anucvieams ypaBHEHUS] OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C TIOMOIIIBIO
AJICKTPOHHOTO OajaHca
62- | OcHOBBI XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuszosams o01IHE, OCOOCHHBIC U
63 HEOPTraHWYEeCKOM | XapaKTepHbIE XUMHUYECKHUE CBOMCTBA VHJIMBU1yaJIbHbIE CBOWCTBA KHUCJIOT, OCHOBAHU,
XUMUU COJIC0OPa3YIOIMNUX OKCUIOB, THPOKCHIOB COJICH B CBETE TEOPUU BJIEKTPOIUTUUECKON
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(ocHOBaHUM, KUCIOT U aM(pOTEPHBIX
THJIPOKCHJIOB), COJICH

JIACCOLHALINY.

Apaymenmuposams BO3MOKHOCTb IPOTEKAHUS
XUMHYECKUX PEAKIUN B paCTBOPAX ANEKTPOIUTAX
HCXOJIS U3 YCIIOBUM.

Knaccuguyuposams Heoprannyeckue BeIIecTna 1mno
COCTaBY U CBOMCTBaM.

Ilpueooums ipuMepsbl IpeIcTaBUTENCH
KOHKPETHBIX KJIACCOB M TPYIII HEOPTaHUYECKUX
BEILIECTB

64 [ToBTOpEHME 1 TecTupoBanue, pelieHre 3a7a4 U BBIIIOJIHEHUE | BbinoaHsams TECTHI U YIIPAXKHEHUS, peuiams 3aJ1a4u
0000111eHrE T10 YIOpaXHEHUM 1O TeMe 0 TEME.
TEME. 1Ipo6ooums o1IeHKY COOCTBEHHBIX TOCTUKEHUH B
[ToaroToBka K YCBOCHUU TEMBI.
KOHTPOJIBbHOM Koppexmuposeamp cBoY 3HaHHS B COOTBETCTBUH C
pabote TUIAHUPYEMBIM Pe3yJIbTaTOM

65 Kontponbnas pabora Ned «Torosas no Kypcy OCHOBHON HTKOJBI»

66 AHaJIn3 KOHTPOJIbHOM paboThl. [lonBeeHe UTOTOB TojIa.

67- | Pe3epBHOE Bpems

70
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Y4eOHO-MeTOAMYeCKUIT KOMILIEKT Kypca
Y4eOHO-METOMMUECKHII KOMIUICKT JIJIs U3YUEHUS Kypca XUMuH B 8—9 Kitaccax, CO3/IaHHbBIN aBTOPCKUM KOJUIEKTHBOM IO/
pyxoBozactBoM O. C. ['abpuensina, coiepXuT, KpoMe yueOHUKOB, Y4eOHO-METOIMUECKHUE U TUJAKTUUECKHUE TOCOOUsI, TETpaau

JJIA BBIITOJIHCHU L Jla60paT0pHI>IX H IIPAKTUYICCKUX pa60T Hu ap.

YMK «Xumusa. 8 knacc»

1. T'a6puensu O. C. Xumus. 8 kiacc : yued. nis oomeooOpaszopart. opranuzanuii / O. C. I'abpuensy, U. I'. Octpoymos, C. A.
CnankoB. — M.: I[Ipocsemenue, 2019

2. I'abpuensn O. C. Xumusa. Meroauueckoe nmocodue i 8 kiacca : yaeb. mocooue s obieodpazonar. opranuzanuii / O. C.
I"abpuensn, 1. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsernienue, 2019

3. IN'abpuensa O. C. Xumusa. COOpHUK 3a7a4 U yIpaKHEHHH. § Kiacc : yueb. mocobue st obieoopazosar. opranuzanuii / O. C.
["abpuensn, U. B. Tpury6uak. — M.: [Ipocsemenune, 2019

4. I'abpuensa O. C. Xumus. Tetpanb 115 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX paldoT. 8 Kkiacc : yuel. mocodue ais
obmeo6pasosar. opranuzammii / O. C. I'abpuensn, . B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienne, 2019

5. TlNabpuensa O. C. Xumus. Pabouast Terpaas. 8 kiacc : yued. mocoodue aiis obiieodpazonat. opranuzanuii / O. C. ["'abpuernsH,

C. A. Cnaaxos, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
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YMK «Xumusa. 9 knacc»

1. 'abpuensu O. C. Xumus. 9 knacc : yued. s obmieoopazonar. opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — M.: [Ipocsemienue, 2019

2. I'abpuensu O. C. Xumusa. Meroanueckoe nocodue it 9 kinacca : yue0. mocoodue aiis odmieodpaszonat. opranuzanuii / O. C.
I"abpuenss, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocsernienue, 2019

3. lNabpuensa O. C. Xumusa. COOpHUK 3a71a4 U ynpaxkHeHUH. 9 kiacc : yue0. nmocobue ais obieodpaszonat. opranuzanuii / O. C.
["abpuensn, U. B. Tpury6uak. — M.: [Ipocsemenune, 2019

4. T'abpuensn O. C. Xumus. Terpaab 17151 1a00OpaTOPHBIX OMBITOB M MPAKTUYECKUX padoT. 9 Kiacc : yued. mocodue s
oOmeoOpazosar. opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, . I'. OctpoymoB. — M.: [Ipocsemenne, 2019

5. T'abpuensa O. C. Xumus. Pabouas terpanb. 9 kiacc : yued. mocobdue s obiieoopazosar. opranuzanuii / O. C. ['abpuenss, C.

A. Cnagkos, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

YMK pexomeHayeMOro npormeaeBTH4eCcKoro Kypca 7 kiacca

1. T'abpuensu O. C. Xumus. 7 kiace : yued. mocodue s ooeoopazonar. opranuzauuii / O. C. 'abpuenss, U. I'. Octpoymos,

C. A. CnaakoB. — M.: IIpocBemenue, 2018
2. I'abpuensu O. C. Xumus. Metonuueckoe nocodue 1j1st 7 kiacca : yued. mocodue it o0ieoopazonar. opranuzanuii / O. C.

["abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocsemenne, 2018
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3. l'abpuensa O. C. Xumus. Tetpanb 11t 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padboT. 7 Kinacc : yued. mocooue s
oOmeoOpazosar. opranuzanuii / O. C. I'abpuensu, . B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2018
4. T'abpuensa O. C. Xumusi. Pabovas tetpans. 7 kiace : yae0. mocodue mas obmeodpaszosat. opranuzaruii / O. C. 'abpuensn, C.

A. Cimankos, U. I'. OctpoymoB. — M.: IIpocsemenue, 2018
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