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IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

ITo 3aBepieHNIO Kypca XMMHH Ha 3TAaHE OCHOBHOTO 00I1IeT0 00pa30BaHusl BBIITYCKHUKU
OCHOBHO! IIKOJIBI IOJDKHBI OBJIA/IETh CIEIYIOIIUMHU pe3yabTaTaMu:

. Jluunocmnsie pesyiomamor:
1) ocosnanue cBoeit STHUIECKON IPUHAIEKHOCTH, 3HAHUE MCTOPHU XMMHH M BKJIaa
POCCHICKOM XUMHYECKON HAYKd B MUPOBYIO XUMHIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOIIECHHMS K MO3HAHMIO XMMMH; TOTOBHOCTH M
CrIOCOOHOCTH 0OYUYaOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE M3YyUEHHBIX
(akTOB, 3aKOHOB U TEOPUN XMMHUU; OCOZHAHHOTO BHIOOpA U MOCTPOCHUE UHIUBUAYAIbHON
00pa3oBaTeNbHON TPACKTOPHUH;
3)  popmupoeanue 1eNOCTHOI €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOI YaCThIO
KOTOPOi1 SIBJISIETCA XUMHUYECKasi KapTHHA MUPA;
4) oenadenue coBpPeMEHHBIM SA3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMHUYECKUM;
5) ocsoenue conpanbHbIX HOPM, HPABKJI IOBEACHHUS, POJIeH U (OPM COLUAILHOM KU3HY B
COILIMyMeE, IPUPOJE U YACTHOM KM3HU HA OCHOBE IKOJIOTUYECKOU KYIbTYPHI U 0€301aCHOTO
oOpallleHus ¢ BelIeCTBAMU U MaTepualaMy;
6) popmuposanue KOMMyHUKATUBHON KOMIIETEHTHOCTU B OOLIEHUH CO CBEPCTHUKAMH M
B3POCJIBIMH B MpoIiecce 00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENIbCKOW, TBOPUYECKOM U APYTrUX BUJIOB JICATEIBHOCTH, CBS3aHHBIX C XUMUEH.

Il. Memanpeomemnoie pezyromamot:
1) onpedenenue neneii co6CTBEHHOTO 00yYEHHS, MOCTAHOBKA U (OPMYITMPOBAHHUE ISl CEOs
HOBBIX 3a/1ay;
2) nnanuposanue MyTel TOCTHKEHHS KENAEMOTO PE3YIbTaTa 00yUEHHS XUMUHU KaK
TEOPETUYECKOT0, TaK M IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBOUX NEHCTBHIA C IIAHUPYEMBIME PE3YIBTATAMH, OCYUECHEICHIUEe KOHTPOIIS
CBOEH JIeATEILHOCTH B MPOLIECCE JOCTIKEHUS pe3ynbTaTa, onpeoeieHue ciocoOoB neicTBUM
IIPY BBITIOJTHEHHUH JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBUH C MPABHIAMHU TEXHUKH
0€30IMacHOCTH;
4) onpeodenenue NCTOUHNKOB XMMHUYECKOH MH(OPMAIIUH, TIONYIEHUE U aHAIU3 €€, CO3JaHHE




MH(GOPMAIIMOHHOTO MPOYKTa U €ro MPe3eHTAIIS;

5) ucnonvzosanue OCHOBHBIX MHTEIUIEKTYATBHBIX OTIEPAIINIA: AHAIIN3A U CHHTE3a, CPABHEHHUS
cUCTeMaTu3aluu, 00001EHUS 1 KOHKPETU3aLlUH, 6bls6/1eHUe TPUUNHHO-CIEICTBEHHBIX CBSA3EH U
nocmpoenue JOTHYECKOro PacCy kK I€HUsI U yMO3aKII04eHUs (MHIYKTUBHOIO, IEAYKTUBHOIO U 110
aHAJIOTHH) HA MaTepUalle €CTECTBEHHO-HAYYHOTO COJIEPKaHMUS;

6) ymenue co3maroT, NPUMEHSATH M IPEOOPA30BBIBATH 3HAKU U CHMBOJIBI, MOJIEIH U CXEMBI LIS
pelieHns yueOHbIX U [T03HABATENbHbIX 33/1a4;

7) ¢opmuposanue u pazsumue S3KONOTHIECKOTO MBINLIEHHS, YMEHUE IPUMEHSTh €TO B
[I03HABaTEIbHON, KOMMYHUKAaTUBHOM, COI[MAILHON MPaKTUKE U MPOodeCCHOHATbHON
OpHMEHTALINY;

8) cenepuposanue nyei u onpeneNeHre CPENCTB, HEOOXOUMBIX [T X PEATU3AIINH.

I11. ITpeomemnoie pezynomamor:

BbInyCKHUK HAy4YUTCH:

® XapaKTepU30BaTh OCHOBHbIE METO/IbI IO3HAHUS: HAOII0ZCHHE, U3MEPEHHE, IKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, TA3000pa3HbBIX BEILIECTB, BbIAEIASI UX
CYLICCTBCHHBIC IPU3HAKHY;

® PaCKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa»,

«XUMHUYECKHH 2IIEMEHTY, «IIPOCTOE BELIECTBO», «CII0KHOE BEILIECTBO,

«BAJIEHTHOCTBY, «XUMUYECKAsI PEAKLHs», UCTIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMUU;

® PacKpbIBATH CMBICII 3aKOHOB COXPAaHEHUS MacChl BELIECTB, IOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3IMYaTh XUMHUYECKUE U (pU3NUYECKUE ABICHHUS;

® Ha3bIBATH XMMHYECKUE DIIEMEHTHI;

® OIpeAeNsITh COCTaB BELIECTB 10 UX (hopMyram;

® OIpPEIENATh BAJICHTHOCTb aTOMA JIEMEHTA B COCUHECHHUSX;

®  OIpPEEeNATh TUIl XUMUUYECKUX PEAKLUI;

e Ha3bIBATh IIPU3HAKHU U YCIOBUS IPOTEKAHUS XUMHUUYECKUX PEAKLIUM;

®  BBIABIIATH IPU3HAKHU, CBUIETENBCTBYIOLINE O IPOTEKAaHUM XUMUYECKOU peakLuu pu
BBIIIOJIHEHUM XUMUYECKOIO OIIbITA;

® COCTaBJIATH (JOPMYIbl OMHAPHBIX COEMHEHUI;

® COCTaBJIATh YPABHEHUs XUMHUUYECKUX PEAKLIUM;

e coOmonaTh npasuiia 6€30MacHoi paboThl MPU NPOBEICHUU OTIBITOB;

® [I0JIb30BaThCA J1JAOOPATOPHBIM 000PYAOBAaHUEM U TIOCYIOM;

®  BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB;

®  BBIUUCIIATH MACCOBYIO JOJII0 XMMHYECKOTO 3JIEMEHTa 10 (OopMYysie COeTUHEHNUS;

®  BBIUUCIIATH KOJMYECTBO, 00BEM HIIM MacCy BEIIEeCTBa 10 KOJUYECTBY, 00beMy, Macce
peareHTOB WIH IIPOJYKTOB PEaKIIH;

® XapakTepu30BaTh (PU3MUYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOIa U
BOJIOPOJa;

® [0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO;

® PAacro3HaBaTh ONBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOAOPO;



pacKpbIBaTh CMbBICI 3aKOHAa ABOTapo;

PacKphIBaTh CMBICH MOHATHH «TETI0BOH 3P PEKT peakum», «MOJSPHBIA 00beM»;

XapaKTepU30BaTh GU3MUYECKUE M XUMUIECCKHE CBOMCTBA BO/IBI,

PacCKpbIBATh CMBICI MIOHATUS «PACTBOPY;

BBIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;

Ha3bIBaTh COCIMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB;

XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOpPraHWYECKUX BEIIECTB: OKCUAOB, KACIOT, OCHOBaHUI, COJIEH;

OTIPENEeNSATh MPUHAIJICKHOCTH BEIIECTB K ONPEICTICHHOMY KJIACCY COCIMHEHHUI;

COCTaBJIATh (HOPMYIIBI HEOPTaHUUECKHX COSAMHEHHUI M3YUE€HHBIX KJIACCOB;

MPOBOJIUTH OTIBITHI, TOJATBEPKIAIOITNE XUMHUYECKHE CBOMCTBA U3yUEHHBIX KJIACCOB

HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh OTBITHBIM MTYTEM PACTBOPHI KHCIIOT | IIEJIOYEH 10 M3MEHEHHIO OKPACKU

WHIIUKATOPA;

XapaKTEpPU30BaTh B3aWMOCBS3b MEXIY KJacCaMy HEOPTaHMUECKUX COEAMHEHU;

packpsiBaTh cMmbich [leproanueckoro 3akona J[. 1. Menaeneesa;

O0OBACHATH (U3UYECKUI CMBICII aTOMHOTO (TTOPSAAKOBOTO) HOMEPAa XUMUYECKOTO

3JIEMEHTa, HOMEPOB TPYMIIbI U Nepruoa B nepuoanyeckoit cucreme Jl. 1. Menaeneena;

0O0BSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B

npeienax MajbIX EPUOIOB U TJIaBHBIX MOATPYIII;

XapaKTepU30BaTh XMMHUYECKHUE 3JIEMEHTHI (OT BOJIOPO/a 10 KaJbIUs) HA OCHOBE UX

MOJIOXKEHHUS B nepuoandeckoit cucreme . M. MenaeneeBa u 0COOCHHOCTEH CTPOCHHS MX

aTOMOB;

COCTaBIISATh CXEMbI CTPOCHUS aTOMOB MEepBbIX 20 371€MEHTOB NEpUoANYECKOi cucteMsl /1.

W. Menpneneena;

PacKpbIBATh CMBICI IOHATUN: «XUMHYECKAsl CBSI3bY, <«AIEKTPOOTPULIATEIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUYECKHX CBOICTB BEIIECTB OT TUIA KPUCTAJUINYECKOM

PEIETKY;

OTIPEIeNATh BUJ XUMUYECKOM CBS3M B HEOPraHUYECKUX COCAMHEHUSX;

M300paxaTh CXEMbI CTPOCHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU

XUMHUYECKUX CBSI3CH;

PacKpbIBaTh CMBICI IOHATUN «HOH», «KATHOH», «QHUOHY, «IIIEKTPOJIUTHIY,
«HEDJIEKTPOJIUTBDY, «AIEKTPOJIUTUYECKAS TUCCOLUALU», KOKUCIUTENbY, «CTENEHb

OKHUCIIEHUS», «BOCCTAHOBUTEIbY, KOKUCIEHUE», «BOCCTAHOBIICHUEY;

ONPENENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEAMHEHUY;

PacKpbIBaTh CMbBICT TEOPUU IEKTPOIUTHUECKON IUCCOLUALINY;

COCTaBJISITh YPaBHEHHUSI DJIEKTPOIUTHUECKON TMCCOLMALMN KUCIIOT, IIEJI0Ue, COJIeH;

OOBSACHATH CYIIHOCTD MPOIECCa IICKTPOIUTUYECKON TUCCOIMALIUY U PEAKIIM HOHHOTO

oOMeHa;

COCTaBIISATh TOJHBIC U COKpAIIEHHBIE HOHHBIC YPaBHEHUS peakinii 0OMeHa;

OTIPEJIeNATh BO3MOKHOCTH MPOTEKAHUSI pEaKIInii HOHHOTO OOMEHa;

MPUBOJIUTh PEAKLIMH, TOATBEPKAAIOLINE KAYECTBEHHBIN COCTAB Pa3JIMYHbIX BEILIECTB;



e  OMNpEACISTh OKUCIUTEIh U BOCCTAHOBHUTEIIb,

® COCTaBJISITh YPaBHEHUS OKHUCIHMTEIBHO -BOCCTAHOBUTEIILHBIX PEAKITHIA;

e Ha3bIBaTh (DAKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKOH pEaKIliH;

e KiacCHUIMPOBATh XUMHUYECKHUE PEAKIIUH 10 PA3IMYHBIM IIPU3HAKAM,

® XapaKTepU30BaTh B3aWMOCBS3b MEXy COCTABOM, CTPOCHHUEM M CBOMCTBaMU
HEMETAJUIOB;

® [IPOBOJUTH OIIBITHI IO MMOJYYCHHIO, COOMPAHUIO ¥ U3YUCHHIO XUMHUECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIICKUCIOT0 ra3a, aMMHaKa,

e pacIo3HaBATh OMBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: YIJCKUCIBINA ra3 1 aMMHaK;

e  XapaKTepU30BaTh B3aMMOCBS3b MY COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAJLIIOB;

e Ha3bIBATh OPraHUYECKUE BEIIECTBA MO UX (OpMYyIie: MeTaH, 3TaH, STUIICH, METaHOI,
ATaHOJI, TJIMIIEPUH, YKCYCHAsi KUCJIOTa, aMUHOYKCYCHAs KMCJIOTa, CTeapUHOBAsI KUCIIOTA,
OJICMHOBAsi KUCJIOTA, TJIFOK03a;

e OIICHHWBATH BIMAHHE XUMHUYECKOTO 3arPsA3HEHHS OKPYKAIOIIEH Cpe/bl Ha OpraHu3M
YeJI0BEKa,;

e TPaMOTHO OOpAIIAThCS C BEMIECTBAMHU B MIOBCEIHEBHOM KHU3HU;

e  ONpEAesSATh BO3MOYKHOCTh MPOTEKAHHS PEAKIM HEKOTOPBIX MPEJICTABUTEICH
OpPraHUYECKUX BEIIECTB C KUCIOPOJIOM, BOJOPOIOM, METAJIIAMH, OCHOBAHHUSAMH,
raJoreHaMH.

BbInyCKHHMK MOJYYHT BO3MOKHOCTh HAYYHThCS:

*  B8bLOBU2AMD U NPOGEPSIMb IKCNEPUMEHMAILHO 2UNOME3bl 0 XUMUYECKUX CEOUCMEAX
geujecme Ha OCHOBE UX COCMABA U CIMPOEHUsL, UX CHOCOOHOCIU 6CMYNAMb 6 XUMUYECKUEe
peaxkyuu, o xapakmepe u npoOyKmax paziutblx XUMUYECKUX peaxkyull;

*  Xapakmepuzoeamv Geujecmed no COCMasy, CMpOeHuIo U C8OUCMEaM,
VCMAHABIUBAIOM NPUHUHHO-CILEOCTBEHHBLE CE53U MENCOY OAHHBIMU XAPAKMEPUCUKAMU
seujecmaa,

*  CoCmassame MOJEKYISPHbLE U NOJIHbLE UOHHBLE YPAGHEHUSL NO COKPAUJEHHBIM UOHHBIM
VPAGHEHUAM,

*  NPOCHO3UPOBAMb CNOCODHOCMb 8EWeCmB8a NPOSGISAMb OKUCIUMENbHbLE ULU
B0CCMANHOBUMETIbHBLE CEOUCMBA C YUEMOM CIMENeHell OKUCIEHUS DIEMEHMO8, BX00SUUX 8 €20
cocmas;

* cocmasnsame ypasHeHus peakyull, COOMeemcmayiouux nociedo8ameibHoCnu
npeepaueHutl HeOP2AHUYECKUX BeUjeCme PA3IUYHbBIX KIACCO8,

*  BbLOBU2AMD U NPOGEPSMb IKCHEPUMEHMATILHO 2UNOME3bl 0 PE3YIbMAMmax
8030€liCMBUsL PA3IUYHBIX (PAKMOPOE HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyull,

*  UCnONBL3068aMb NPUOOPEMEHHBLE 3HAHUSL OJISL IKOLOSUYECKU SPAMOMHO20 NOBEOCHUS. 6
OKpydHCcalouell cpeoe;

* uUcnonvb308ameb NPUOOPEMEHHbLE KtoUesble KOMNemeHyuy npu 6bINOIHEHUU NPOEKMO8
U Y4eOHO-UCCTe008AMENbCKUX 3A0ad NO U3YYEHUIO CBOUCME, CHOC0O08 NONYYEHUs U
PACNO3HABAHUS Beuiecms,;

*  00bEKMUBHO OYEHUBAND UHDOPMAYUIO O BeUjeCmBaX U XUMUYECKUX NPOYeCccax;

*  KpumuuecKu OmHOCUMbCS K NCe8OOHAYYHOU UHDOpMayul, Hed0OPOCO8eCMHOL
pexiame 8 cpedCcmeax Maccosoll UHGoOpMayuu,



* 0co3HaBamMb 3HAYEHUE MEeOPEeMUUECKUX 3HAHU NO XUMUU OJi NPAKMUYECKOlL
0esamenbHOCMU YeN08eKd,

* co30aiom mMooenu u cxemvl OISl peuleHus y4eOnblX U NO3HABAMENbHBIX 3A0aY;
NOHUMAMb HE0OX00UMOCMb COOIIO0EHUsL NPEONUCAHUU, NPeONaA2aeMblX 8 UHCPYKYUSAX HO
UCNOIb308AHUIO IEKAPCMNE, CPEOCME DLIMOBOU XUMUU U OP



Conep:xaHue MPOrpaMMbl
Xumus 8 kaace
(68 uacoB, 2 yaca B HejeJII0)

HavajbHble NOHATUA U 3AKOHBI XUMUH

Tena u BemjectBa. CBoHCTBa BEIIECTB. JTAJIOHHbIE (U3NYECKUE CBONCTBA BEILECTB.
Marepuansl 1 MaTepuaioBeieHne. Poiib XuMuu B )KU3HU COBPEMEHHOTO oOmiecTBa. OTHOIICHUE
oOmiecTBa K XuMuu: XeMopuius u xemopoous.

Meroasl u3ydenust xumuu. HabOmronenue. DxcnepumeHT. MopaenupoBanue. Moenu
MaTepuaibHbIe U 3HAKOBBIE HJIM CUMBOJIHHBIC.

l'azer. JKuakxoctu. TBEpapie BemecTBa. B3aumHble INEpexolpl MEXAY arperaTHbIMHU
COCTOSIHUSIMU BEILIECTBA: BO3rOHKA (CyOnMManus) U Aecyoaumanusi, KOHJASH CalMs U UCIIapeHue,
KPUCTAJUTH3AIUS | TJIaBJICHHUE.

®usnyeckue sABiIeHUs. YnucThie BelecTBa U CMECU. | OMOTE€HHbBIE U T€TEePOr€HHBIE CMECH.
Cmecu razooOpasHble, xkuakue W TBEpAbIe. CroCOOBI pa3feeHHs CMECei: TMEeperoHkKa, WIH
TUCTUJUIANMS,  OTCTauMBaHWE,  (QUIBTPOBAHHWE,  KPHUCTAUIM3AIMS  WJIM  BBbIIApUBaHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnoco6oB B 1a00paTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XHWMHUYECKUE DIIEMEHTBI. ATOMBI W MOJEKyJIbl. [IpocTele M CIOXHBIE BEIIECTBA.
Amnorponus Ha nmpuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHHSI aTOMHO - MOJIEKYJISIPHOTO YUECHHUS.
Nonel. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUSI.

3Hakd (CUMBOJIBI) XHMHYECKHX JjeMeHTOB. HMHdbopmarus, KOTOpyHo HeECyT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XMMHUYECKHUX DIIEMEHTOB.
[lepuoguueckas tabnuua xumudeckux snemeHtoB [I. M. MenneneeBa: KOpPOTKONEPUOIHBIH U
JUIMHHONIEPUOAHBIN BapuaHThl. [lepuonst u rpynnel. ['1aBHast 1 moGoyHasi MOATPYIIIbI, WK A- U
B-rpynmnel. OTHOCHUTENIBHASL aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Uuaekcsl u kodpduumentsl. OTHOCUTENbHAS MOJEKYISpHAs
Macca. MaccoBasi 70151 XMMHYECKOTo 3JeMeHTa B coenuHeHuu. Mupopmanus, KOTOpyIO HECyT
XUMHYECKUEe (POPMYIIBI.

BanentHocts. CrpykrypHble (opMynbl. XUMUYECKHE OJIIEMEHThl C TIOCTOSSHHOW H
MIEPEeMEHHON BaJeHTHOCTHIO. BbiBoa (opmynbl coenmHeHuss mo BajieHTHOocTU. OmnpeneneHue
BaJICHTHOCTH XUMHUYECKOro »djeMeHta 1o Qopmyne BemecTBa. CocTaBiieHUE Ha3BaHUMN
COCIMHEHUH, COCTOSIIINX U3 IByX XUMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MIOCTOSHCTBA
COCTaBa BELIECTB.

XuMHueckue peakiuu. PeareHTsl W OpOayKThl peakuuu. [Ipu3HaKm XUMHYECKUX
peakuuii. YCIOBUS HMX NPOTEKaHUS U MpeKpalleHus. Peakuuu ropeHus. DK30TE€pMUUYECKHE U
SHIAOTEPMHUUECKHUE PEAKIUU.

3aKOH COXpaHEHHUsI MacChl BELIECTB. XUMHUECKHE ypaBHEHUs. COCTaBIEHNE XUMUYECKUX
ypaBHeHuil. THbopMaIus, KOTOPYIO HECET XUMHUECKOE YpaBHEHHE.

Knaccudukaius XMMHYECKUX PEAKIMH MO COCTaBy W YHUCIY PEareHTOB M IMPOJYKTOB.
Tunel xumudeckux peakuuid. Peaknum coenuHEHUs, pa3joXKEHUs, 3aMElIeHUS U OOMeHa.
KaranuzaTtops! u kaTanus.



JdeMoHcTpanuu

* Komneknus MarepualioB U U3AEIUN U3 HUX.

*  Mogenu, ucnoab3yeMble Ha ypokax (PU3UKH, OMOJIOTHH U Teorpaduu.

*  OObEMHBIE U LIAPOCTEPIKHEBBIE MOJEIN HEKOTOPHIX XMMHUECKUX BEIIECTB.

*  Mojenu KpUCTaUIMYECKUX PEILIETOK.

* Cobupanue npudopa AJs MOTyYSHHS Ta3a U MPOBEPKA €ro Ha TepMETHYHOCTD.

* Bo3ronka cyxoro ipaa, Hoja nin HaQTaJnHA.

* ArperaTHbl€ COCTOSHUS BOJIBI.

* Pa3znenenue 1ByX HECMEIMIMBAIOIIMXCS KUJIKOCTEH ¢ TOMOIIBIO AETUTEIbHON BOPOHKH.

* Jluctumnstop u ero padora.

* VYcranoBka ans GuIbTpoBaHUS U €€ padoTa.

* VYcraHoBKa AJis BblapuBaHus U e€ paboTa.

*  Komekmusi OBITOBBIX TPUOOPOB A1 (PHIIBTPOBAHUS BO3IyXa.

* Pazgenenue kpacsiero BemiecTsa gpuomacrepa ¢ NOMOUIbI0 OyMa)kHON XpoMarorpaduu.

*  Moaenu aNIOTPOIHBIX MOTU(DUKAIIUHN yriiepoaa U Cephl.

* [lomyuenue o30Ha.

 Tloprpers 1. 5. Bepriennyca u JI. Y. Menieneesa.

*  KopoTtkonepnoaHslil U ITMHHONEPUOAHBIA BapuaHThl [lepuoandeckoii cuctemsr . U.
Meunneneena

* KoncTpynpoBaHue mapoCcTepKHEBBIX MOJENIECH MOJIEKYII.

* Amnmnapar Kunna.

* Pa3znoxenue Ouxpomara aMMOHHUSI.

* TopeHue cepbl 1 MarHUEBOMU JICHTHI.

* [loptpetrsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

*  OnepIThl, WJUTFOCTPUPYIOIINE 3aKOH COXPAaHEHUS MACChI BEILIECTB.

* Topenue pocdopa, pacTBOpeHHE IPOYKTa TOPEHUS B BOJIEC U HCCIIEOBAHNE
MOJYYEHHOTO PacTBOpa JAKMYCOM .

* Bsaumopaencrsue COJISIHOM KUCIOTHI C IUHKOM.

* Tlonmyuenue ruapoxcuaa meau(Il) u ero pasnoxkeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI
O3HakoMmJIeHHE ¢ KOJuIeKLuel 1abopaTopHOM MOCy/bI.
ITpoBepka npubopa Juis MOJy4eHUs Ta30B HA TEPMETHYHOCTb.
O3HakoMJIeHHE ¢ MUHEpaJaMU, 00pa3yloLUMH IPaHUT.
IIpuroToBiieHNE reTEPOrEHHON CMECH MOPOILKOB CEPHI U JKEJIE€3a U UX Pa3ACICHUE.
B3aumopelicTBre pacTBOPOB XJIOPUJIOB U MOAUIOB KaJIMs C paCTBOPOM HHUTpaTa cepedpa.
[Tomy4yenune rugpokcuaa menu(ll) u ero B3anMoaelcTBIE ¢ CEPHON KUCIOTOM.

BzaumoneiictBue pacTBOpa COABI C KHCIIOTOM.

© N WDNE

HpOBepKa 3aKOHa COXpaHCHUA MACChl BCUICCTB Ha IMPUMCPC B3aMMOJICUCTBUS IMIEI0YN U
KHUCJOTHI.



9. IIposepka 3akoHa COXPAaHEHMS MAacChl BEIIECTB HA NPUMEPE B3aMMOACHCTBUS IIENOYU M
coum xenesza (11I).
10. Pasnoxenune nepokcuaa BOIOpoaa ¢ MOMOIIbI0 okcraa Mapranna (IV).
11. 3amerenue xene3omM Meay B MEAHOM KYIIOPOCE.
IIpakTHYeckne padoThI
1. 3HAKOMCTBO C JTabOpaTopHBIM oOopymoBaHueM. [IpaBuiia TeXHUKH OE30MMACHOCTH TIPH
pabote B kabuHere Xxumun. HekoTopsie BB padoT.
2. AHamM3 MoYBEI
Ba:kneiilue npeacraBuTe I HeOPraHudeckux BeulecTs. KosimyecTBeHHbIE OTHOLIEHUS B
XUMHHI

Cocras Bo3ayxa. [lonstre 06 00bEMHOI /10J16 KOMIOHEHTA MPUPOTHON ra30BON cMecu
— Bo3ayxa. Pacuétr o0bEMa KOMIIOHEHTA Ta30BOM CMECH 110 €ro 00bEeMHOM JI0JIe U
Ha000pOT.

Kucnopon. O3on. [lonyaenne kucinopoaa. CoOupaHue u pacro3HaBaHHE KUCIOPOA.
XUMHUYECKUE CBOMCTBA KHCIIOPO/Ia: B3aUMOJICUCTBHE C METAIIAMH, HEMETAJIJIAMHU U CIIOKHBIMHU
BemecTBamu. [Ipumenenue kucmopoaa. KpyroBopoT kuciopoaa B mpupo/ie.

Oxkcunpl. OOpa3oBaHue Ha3BaHUM OKCUAOB MO WX Gpopmynam. CoctaBieHue GopMyi
OKCHJIOB TI0 MX Ha3BaHUsAM. [IpeacTaBuTeN OKCHIOB: BOJIA M YIJICKUCIIBIN T'a3, HeranméHas
U3BECTb.

Boaopon B npupone. ®uznueckne U XUMHUECKHME CBOMCTBA BOJOPOA, €r0 MOJTYyYECHHUE U
MIPUMEHEHHE.

Kucnotel, ux cocraB u knaccudukamnus. Magukaropsl. Tabmuiia pacTBOPUMOCTH.
CousiHast U cepHasi KUCJIOThI, KX CBOMCTBA U MPUMEHEHUE.

Coun, uX cocTaB M Ha3BaHus. PacTBopuMocTs cotieid B Bojie. [IpencraBurenu conei:
XJIOpUJ HaTpus, KapOoHaT HaTpus, pocdar Kaabius.

[Toctrosinnas ABoraapo. KonnuectBo BeniectBa. Mosib. Mossipnas macca. Kparasie
€IMHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMUMOJIb U KUIIOMOJIb, MAJUTUMOJIIPHAS U
KUJIOMOJISIPHAs. MAacChl BEILIECTBA.

Pacu€rpl ¢ uCHONB30BaHHMEM MOHITHH «KOJMYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«TMOCTOSIHHASE ABOTaIpo».

3akoH ABorajipo. MomsipHblii 00bEM ra3000pa3HbIX BenecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO Ta3a Mo JAPYroMy.

KpatHble enuHUIBI U3MEpEHUsT — MUJUIMMOJIAPHBIA ¥ KHJIOMOJSPHBIH 0OBbEMbI
ra3o00pa3HbIX BEIIECTB.

Pacuérpl ¢ uCHoOnb30BaHUEM MOHITHA «KOJMYECTBO BEIECTBAY», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

Pacuérbl ¢ uCHoOnb30BaHUEM MOHITHA «KOJMYECTBO BEIECTBAY», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIIO ABOTAIPOY.

T'unpocdepa. KpyroBopot Bopl B npupoje. Puznyeckue 1 XUMHUUECKUE CBONCTBA BOIBI:
B3aMMO/ICIICTBUE C OKCUIAMHU.

OcHoBanus, uX cocTaB. PacTBOpUMOCTH OCHOBaHMM B Boje. M3MeHeHHE OKpacku
WHJIMKATOpOB B IIeNOYHOU cpere. [lpencraBurenu mienodeil: THAPOKCUABI HATPHsl, Kalds U
KaJbIHU.

PactBopuTens u pactBopéHHOE BemecTBo. PactBopbl. PactBopenue. I'napartel. MaccoBas



JIOJISl PACTBOPEHHOIO BellecTBA. PacyéThl, CBsA3aHHBIE C MCIIOJIb30BAHUEM IOHATUSA «MaccoBas
JI0JISI pAaCTBOPEHHOTO BEIIECTBAY.
JdeMoHcTpanuu
*  OnpeneneHue coAepKaHus KUCIOPOIa B BO3AYXE.
* Tlomyuenue KUCIOPOAa PA3IOKEHUEM TIEpMaHraHaTa Kajius U IepoKCUaa

BOJIOPO/IA.

* CoOupaHrue METOJIOM BBITECHCHHS BO3/IyXa M BOJIBI.

* Pacno3HaBaHHE KHACIOPOJA.

* Topenue maruus, xesne3a, yris, cepbl U pocdopa B KUCIOPO/IE.
*  Komnekius OKCHIO0B.

* Tlomyuenue, coOMpanue u pacro3HaBaHUE BOJIOPOIA.

* T'openue Bomopona.

* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

*  Kotekmuss MUHEpaIbHBIX KUCIIOT.

* [lpaBuno pa3baBieHus: cepoil KUCIOTHI.

¢  Kommexus coieit.

* Tabnuua pacTBOPUMOCTH OCHOBAHMM, KUCJIOT U COJIEH B BOJIE.

* HekoTopble METaJIJIbl, HEMETAJIJIBI U COCAMHEHUS] KOJTUYECTBOM BEIIECTBA B | MOJIb.
*  Mogenb MoJiIpHOTO 00BEMA Ta3000pa3HBIX BEIICCTB.

JlaGopaTopHbIe ONBITHI

12.  TlomyTHeHME N3BECTKOBOM BOMBI IIPH MTPOITYCKAHUH YIIIEKUCIIOTO Ta3a.
13.  IlomydeHue BOAOpPOAA B3aMMOJEHCTBUEM IIMHKA M COJISTHOM KUCIIOTBL
14.  PacnosHaBaHue KMCJIOT MHAUKATOPAMHU.
15. H3menenue oKpacKyu MHIMKATOPOB B LIEJIOYHOIM Cpele.
16. OsmakomieHue ¢ mpenapaTamMM JOMAIIHEH MM HIKOJBHOM anTeYKd — pPacTBOPAMM
MepOKCHUIa BOJOPO/Ia, CIUPTOBOM HACTOMKHU MOJIa M HAILIATBIPHOTO CIMPTA.
IIpakTHyeckue padoTbl
3. Tonyuenue, coOMpaHue U pacro3HaBaHUe KUCIOPOIA.
4. Tlony4enue, cOOMpaHUE U PACIIO3HABAHUE BOIOPOJIA.
5. IIpuroToBieHHE PACTBOPOB COJIEH C UX 3aJaHHOM MacCCOBOM JIOJIEN.
OcHoOBHBIE KJIacChl HEOPraHMYeCKUX coequHeHnit O0o0IeHre cBeieHnid 00
OKCHJIaX, UX KiIaccu(UKaluu, Ha3BaHUSIX U cBoiicTBax. CriocoObl MOTY4eHHs] OKCHUJIOB.

OcHoBanusl, ux Kiaccudukaiys, Ha3BaHUs U CBOICTBa. B3anMopelicTBUe ¢ KHCIOTaMH,
KUCTIOTHBIMU OKCHJIaMU U CONsMHU. Pa3noxkeHune HEpacTBOPUMBIX OCHOBaHHMHA. CrocoOsl
MOJYy4YEeHHUS] OCHOBAHUM.

Kucnotel, ux knaccudukanmuss W HazBaHus. OOIIME XUMHUYECKHE CBOWMCTBA KHCIOT.

B3aumMopeiicTBue KUCIOT € MeTallaMU. OJIEKTPOXUMHMYECKUH Psii HANPSIKEHWM METalJIoB.
BzaumopelicTBrE KHCIOT C OKCHAAMH METAIIOB.
B3auMojelicTBHE KMCIIOT ¢ OCHOBAaHUSIMU — Peakius HelTpanu3auuu. B3anmoencTeue KUCioT
c COJISIMU. [Tomyuenue 6€CKUCIOPOTHBIX
U KUCIIOPOJCOACPKAIIUX KUCIOT.

Conu, ux knaccudukaius u CBoicTBa. BzanmoeiicTBre conell ¢ MeTaiaMu,



OCOOCHHOCTH 3TUX peakiuii. BzanmoaelicTBue CONCH ¢ COJISIMH.
I'eneTnyeckue psapl MeTaIa U HEMETauIa. | 'eHeTHdeckast CBSI3b MEXKy KllacCaMu

HEOPraHMYECKHUX BEIICCTB.

JlabopaTopHbIe ONBITHI

17. BsaumoelicTBue oKcuIa Kajblys ¢ BOJOM.

18. ITomMyTHEHME N3BECTKOBOM BOJIBI.

19. Peakuus ueiirpanusamyu.

20. Tonyuenue ruapokcuaa Meau (I1) u ero BzanmoaeiicTBUE ¢ KMCIOTOM.

21. Paznoxenne ruapokcuna meau (1) mpu narpeBanum.

22. B3auMoIeliCTBHE KHCIIOT ¢ METaJLIAMH.

23. B3auMoIeliCTBHE KHCIIOT C COJIAMH.

24. O3nakoMIIEHHE C KOJUIEKIIUEN CONIEH.

25. Bzaumoneiicteue cynbdara meau(Il) ¢ xemesom.

26. B3auMoelicTBHE COJIEN ¢ COTISMHM.

27. TeHeTndeckas CBSI3b Ha MpUMEPE COCTUHEHUN MEJIU.

IIpakTHYeckne padoThI

6. Pemenune >KCIEPUMEHTAIBHBIX 3a/1a4.

Iepuonuyeckuii 3axon u [leprnoanyeckasi cucreMa XMMHYECKHUX JIEMEHTOB
. . MeHnaesneeBa U CTpOEHHE ATOMA

EcrecTBeHHBIE ceMeNWCTBA XUMUUECKUX JIEMEHTOB:IIEIOYHbIE M IIEJOYHO3EMENIbHBIE

METaJUIbl, TaJOTeHBI, WHEPTHBIC (OmaropoaHbie) raszpl. AmdoTepHOCTh. AMQOTEpHBIE

OKCH/JIbI M TUAPOKCUABL. KOMIIIIEKCHBIE COIN.

Otkpsitue . . MenaeneeBbiM [leproanueckoro 3akoHa v CO3JJaHUE UM
[lepuoanueckoil cuCTEMbl XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (popma CyIIeCTBOBAHUS XUMUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBEIEHUS O
CTpOEHUHM aTOMOB. JloKazaTeiabCTBa CIOXHOCTU cTpoeHus aToMoB. OmbiTel Pesepdopaa.
[InanerapHas MOJENIb CTPOCHUS aTOMA.

CocraB aTOMHBIX sJ€p: HIPOTOHBI, HEUTpPOHbl. (OTHOCUTENbHAs aTOMHas Macca.
B3auMocCBsI3b MOHATUN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoe€HHE 3JIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
anemeHTOB NeNe 1-20. [ToHsiTHE O 3aBEpILIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. duznyueckuit cMbicia cUMBOJUKH I[lepuoandeckoit cucrtemsl. CoBpeMeHHas
dopmynupoBka Ilepuonmdeckoro 3akoHa. V3MeHEHHs] CBOMCTB JIIEMEHTOB B MEpUOJaX U
TpyMnax, Kak GyHKIUS CTPOSHUS IEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTuKa 53JIEMEHTAa-MeTalljla M 3JIEeMEHTa-HEMEeTaula MO MX IMOJIOKEHUIO B
[Tepuonnueckoyt cucreme xumuyeckux aaneMeHToB J{. . Menneneesa.

JdeMoHcTpanuu
* Pasnuynbie GOpMBI TAOIUIl IEPUOANUECKON CHCTEMBI.
* MogenupoBanue noctpoenus Ilepuoaunueckoii cucremsl 1. 1. Menneneesa.
*  Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mojenu aToMOB 31€eMEeHTOB 1—3-T0 TIeproI0B
JlabopaTopHbIe ONBITHI.



28. Tlonyuyenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIEIOBAHUE ETO CBOWCTB.
XumMuyeckas cBsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIE PeaKIUH

WNonnas xumunueckas cBsizb. MlOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAJJIOB.
CxeMbl 00pa3oBaHUsI MOHHOW CBS3M IS OWHAPHBIX CoeAMHEHHWH. MOHHBIE KpHUCTAJLTMYECKHE
pemiéTkr U (PU3MYEeCKHe CBOMCTBA BEIIECTB C ATHM THUIOM pemérok. [lousTue o hopMynsHOMI
€AVHULE BELIECTBA.

KoBanenTHas xumuyeckast CBsi3b. DJIEKTPOHHbBIE U CTPYKTYpHBIE hopmysnbl. KoBaneHTHast
HenoJigspHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U JUIsl OMHApHBIX COEIUHEHUIL.
MonekynspHble M aTOMHBIE KPUCTAIMYECKHE PEIIETKH, W CBOWMCTBA BEIIECTB C ATUM THUIIOM
PEMETOK.

DNeKTpOOTpULIATENbHOCTh. Psn  snmexkrpooTpunarenbHoctd. KoBaneHTHas mossipHas
XxuMHueckas cBs3b. Jlunomas. CxeMbl 00pa3oBaHUs KOBAJIEHTHOM MOISPHON CBS3M JUIsl OMHAPHBIX
COeIMHEHUN. MOJIEKYIISIpHBIE M ATOMHBIE KPUCTAINIMYECKHE PEMIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Meramnueckass XHMHYECKass CBSA3b M METAUIMYECKass KPHUCTAIMYECKas pPemIETKa.
CBoiicTBa BENIECTB € ITUM THUIIOM PEMIETOK. ENMHAsA MpUpo1a XUMUYECKUX CBS3EH.

Crenenpb okucienus. CpaBHEHUE CTEIIEHH OKUCIIEHUS U BajieHTHOCTH. [IpaBuna pacuéra
CTEINEHEH OKUCIIEHUS 10 POpPMySIaM XMMHUYECKUX COETUHEHUH.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakunu. OnpelneneHue CTENEeHEH OKUCICHMS IS
JJIEMEHTOB, 00pa3yloluX BEIIeCTBAa pa3HbIX KiaccoB. Peakuuu uHOHHOro oOMeHa H
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCIHUTEIb M BOCCTAHOBUTEIb, OKUCICHUE U
BoccTaHoBieHUe. (COCTaBICHHE YPABHEHMH OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX pEaKUUi
METOJIOM 3JIEKTPOHHOTO OasiaHca.

JdemoHcTpauuu

* Bupgeo ¢parmentsl u cnaiinel «MoHHas XMMHUYeCKas CBA3b ».
* Komiekuus BelecTB ¢ HOHHOM XUMHUYECKOU CBS3bIO.
*  Mogenu HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  Bupneodparments! u cnaiiipl «KoBaJleHTHAIXMMHUYECKAs CBS3bY.
* Koeknus BemecTs MOJIEKYJIIPHOTO M aTOMHOIO CTPOEHUSI.
*  Mogenu MOJIEKYIAPHBIX U ATOMHBIX KPUCTAJUNIMYECKUX PEILETOK.
* Bupneodparments! u cnaiipl «MeTananueckass XMMUYecKas CBSA3bY.
*  Komnexuus «MeTaisl U CIUIaBbD».
* BsaumojeiicTBHE IIMHKA C CEPOH, COISTHON KUCIOTOH, xiaopuaom meau (11).
* T'openue maruus.
* BsaumopaencTsue XJIOpHOM U CEPOBOAOPOIHOM BOIBI.
JlabopaTopHbIe ONBITHI
29. W3roToBieHHe MOJENH, WLTIOCTPUPYIOLIEN CBOMCTBA METAIINYECKOU CBSI3H



Coaep:kaHue NporpaMMsl
Xumua 9 kJaace
(68 uacos, 2 yaca B Hej1eJII0)
IToBTOpEeHue u 0000IeHNEe CBeleHUId O Kypcy 8 kiacca
bunapnsie coequHeHuns. OKCUIBI COTIC00pa3yIOIINe U HECOIe00pa3yIoIIHeE.
IM'uapoxkcunpr: ocHOBaHUS, ampoTepHBIE, KUCTOTH. CpeaHue, KUCITbIe, OCHOBHBIE COJIH.

O06o01enre cBeIeHN 0 XUMHYECKHX peakiusx. Kimaccuduxarus XMMUYECKUX PEaKInii
10 Pa3JIMYHBIM OCHOBAHUSM: COCTaBY M YHCITY PEarupyronux U 00pa3yroInXxcs BEMIECTB,
TertoBoMy 3 PEeKTy, HAMPABICHHUIO, N3MEHEHHUIO CTETICHEH OKUCIICHUS DJIIEMEHTOB,
00pa3yIolux pearupyoine BEmecTra, $hase, UCIOoIb30BaHUI0 KaTaanu3aTopa.

[ToHsiTHE O CKOPOCTU XUMUYECKOU peakiuu. @aKTOphl, BIUSIONIME Ha CKOPOCTh
XUMHUUYECKUX PEaKIMi: MPUpOJa pearupyrommx BEIECTB, MX KOHIEHTpaLIMs, TEMIIepaTypa,
IJIONIAlb COMPUKOCHOBEHHS, HAJIMYKE KaTtaiu3aropa. Karanus.

JdemoHcTpauuu
* (O3HaKOMJICHHE C KOJUICKIUSIMU METAJIJIOB U HEMETAJLIOB.
* (O3HaKOMJICHHE C KOJUICKIUSIMU OKCHJIOB, KUCIIOT U COJICH.
* 3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEaKUU OT MPUPO/Ibl PEATUPYIOIIUX BELIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT KOHIIEHTPALMH PEarupyrOIInx
BEIIIECTB.
* 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW peakuu OT ILJIOIIaan
COTPUKOCHOBEHHUSI PEarupyIolnuX BeIIEeCTB («KUIISIIUN CIO»).
* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIIMU OT TEMIIEPATypPhbl PEarupyroIux BEIIeCTB.
JlabopaTopHbIe ONBITHI
B3aunmMojelicTBue aMMHaka U XJI0pOBOJOPOAA.
Peakuus Helitpanuzanuu.
Habmronenue TemnoBoro addexra peakuu HeTpain3ammm.
BiaumoneiictBue cepHoii kucnoTsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHUa BOAOPpOaa C MIOMOIIBIO KaTala3bl KapTO(pCJBI

ook wdE

3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT MPUPOBI PEATUPYIOIIMX BELIECTB HA
IpUMepe B3aUMO/ICHCTBHSI paCTBOPOB THOCYIb(aTa HaTpUs U XJIopuaa 6apusi, THOCYIb(ara
HATpPHUsL U COJITHOM KUCIIOTBI.



7. 3aBUCUMOCTbL CKOPOCTH XMMHYECKON PEAKIMU OT IPHPOIbI METAILIOB IIPH MX
B3aMMOJICMCTBUHU C COJISTHOM KHCJIIOTOM.

8. 3aBHCHMMOCTBL CKOPOCTH XMMHYECKOM PEAKIIMU OT MPHPOIbI KUCIIOT IIPH B3aMMOIEHCTBHUH

HX C JKCJIC30M.

9. 3aBHCHUMOCTBH CKOPOCTH XMMHYECKOM PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBHCMMOCTBL CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALHH.

11. 3aBucuMOCTH CKOPOCTH XHMHYECKOW pEAKIUH OT IUIOMIAJAd  COHNPHUKOCHOBEHHS
pearupyroumx BemecTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalu3aTopa.

XuMHYECKHE P€aKIUuM B pacTBopax 3JEKTPOJIUTOB

[Tonsatne 00 ANEKTPOJUTUYECKON JTUCCONMANMUA. ODIEKTPOJUTHI M HEIJIEKTPOJHTEHI.
MexaHu3M JMCCOIMALMUA  AJEKTPOJIUTOB C PA3IUYHBIM  XapakTtepoMm cBs3u. CTeneHb
ANEKTPOJUTUYECKON Jucconraniui. CUIbHBIC U CTIa0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIO)KEHHUSI TEOPUU DIICKTPOJIUTHYECKON muccommarnuu. Kiaccudukamms
MOHOB M WX CBOMCTBA. KMCIOTHI, OCHOBAaHUS M COJIM KakK JJIEKTPOJUTHL. MX kmaccubukamus u
JICCOITAAITHSL.

O06mme XMMHYECKHE CBOWMCTBA KHCJIOT: HW3MEHEHHE OKpacKM HWHIUKATOPOB,
B3aMMOJICMCTBHE C METaJUIaMH, OKCHUAAMU H THAPOKCHUJIAMH METAIJIOB M COJISIMH.
MonekynspHbie 1 HOHHBIE (TIOJHBIE ¥ COKPAIEHHBIC) YPAaBHEHUS PEAKIIUM.

XUMUYECKUN CMBICI COKpalIEHHBIX YpPaBHEHUW. YCIOBHS TPOTEKAHUS PEAKIUNA MEXIY
AJIEKTPOJUTAMU A0 KOHIA. Psi1 aKTHBHOCTH METAJIJIOB.

OOmue XMMHYECKHE CBOMCTBA IIEJNOYEH: B3aMMOICHCTBHE C KHCJIOTAaMH, OKCHIAMU
HeMeTauioB, cosiMu.  OOmue XMMHYECKHE CBOWCTBA HEPACTBOPHUMBIX  OCHOBAHHMA:
B3aMMOJICCTBHE C KUCIOTAMH, Pa3JI0KEHUE IIPU HATPEBAHUM.

OO0mue XUMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH,
IIeJI04YaMu, COJIIMH U MeTajllaMu. B3anmMonelicTBHE KUCIBIX COJIEH CO IMIeI0YaMu.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ BOJOW. ['MaApoNM3 COMM CHUIIBHOTO
OCHOBaHHUSI M CJIA00M KHCIOTBHI. ['MApOaW3 cou caaboro OCHOBaHUS M CHJIBHOW KHCJIOTHI.
[ITkama pH.

CBolicTBa KUCJIOT, OCHOBAHHMM, OKCHUJIOB U COJIEH B CBETE TCOPHUHU IJICKTPOJIUTUUECKOM
JUCCOLIMAIMUA U OKUCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIUM.

JdeMoHcTpanuu.
* lcneiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTb.
*  3aBHCHUMOCTb JEKTPONPOBOIHOCTH YKCYCHON KUCIOTBI OT KOHUEHTpPALIH.
* JIBM>KEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM IOJIE.
* OmnpeneneHue xapakrepa Cpeibl B pacTBOpax COJIECH.
JlabopaTopHble ONBITHI.
13. Jluccounanus caaObIX 3JIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHI.
14. 3smenenne 0Kpacku HHIMKATOPOB B KMCIOTHOM CPEJIE.
15.  Peakums HeliTpanu3aluy pacTBOpa MIENOYH Pa3IUYHBIMU KUCIOTAMH.

16.  Tlonyuenue ruapoxcuaa meau (11).u ero B3auMoelCTBHE C PA3TMYHBIMU KUCIOTAMU.



17. B3aumonelicTre cubHBIX KMCIOT ¢ okcugoMm meau (11).

18-20. BzaumopeiicTBrE KUCIOT C METAJIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyIHsA KPEMHUEBOM KHCIIOTHL

23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CY/IbhaT-uoHbI

24. VI3sMeHeHne OKPACKHM MHIMKATOPOB B ILEIOYHOM CPEJIE.

25. B3auMoIelCTBHE IEI0Yel ¢ YIIIEKHCIIBIM I'a30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Tlonyuenue ruapokcuaa meau (11).

28. Pasnoxenue ruapoxcuna meau (11).

29. B3aumoelicTBie KapOboHATOB ¢ KMCIOTAMH.

30. Ionyuenune ruapokcuna xenesa(lll).

31. BzaumogeiicTeue xenesa ¢ pactBopom cyibgara meau (1)
IIpakTH4eckne padoThI

1. CsoiicTBa KHCIIOT, OCHOBaHU, OKCHIOB M COJIEH B CBETE TEOPUU
3JIEKTPOJMTHIECKON UCCOIMALMN U OKUCIUTENBHO ~BOCCTAHOBUTEIBHBIX PEAKIMMI

HemeTa/uibl u MX coeJUHEHHSA

CtpoeHue aroMOB HEMETAUIOB M WX TojoxkeHue B Ilepmommueckoit cucreme. Psp
aneKTpooTpularensHocTi. Kpucramnuyeckue pemeéTkd HEMETalIoB — MPOCTBIX BELIECTB.
Amnorponus U €€ mpuunHbl. PU3NUEcKre CBONCTBAa HeMeTAIIOB. OO0IIMe XUMUYECKHE CBOMCTBA
HEMETAIIJIOB: OKHCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

lanmorensl, cTpoeHne MX aTOMOB M MoJieKyn. dusnmyeckre M XUMHUYECKHUE CBOWCTBA
raJIoreHOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOIMCTB rajloreHOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B
[lepuoauueckoii cucteme. HaxoxaeHue rajioreHoB B MPHUPOJE U UX MOJydeHHE. 3HauCHUE U
MIPUMEHEHHE TaJIOT€HOB.

l'amoreHoBoIOpoABI M COOTBETCTBYIOLIME WM KHUCJIOTHI: [JIABUKOBAs, COJISIHAs,
OpoMoBOJIOpoiHAs, HOoAOBoAOpoaHas. ['amorenuapl. KauecTBeHHBIE peaklUd Ha TallOTCHUI-
noHbl. [IpuMeHeHue coeMHEHNI TalOTeHOB U UX OMOJIOTUYECKas POJIb.

O6bmas xapakrtepuctuka snemeHToB VIA-rpymmel. Cepa B mpupojae M €€ MoIydeHHe.
AnnoTponHbsle MoAM(UKAIIMK Ccepbl U UX CBOWCTBA. XUMHYECKHE CBOHCTBAa cepbl M €&
MIPUMEHEHHE.

CepoB0o10pO/I: CTPOCHHUE MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKUE CBOMCTBA, MOTy4YEeHUE U
3HadyeHue. CepoBogopoanas kucnoTa. Cynbpuasl v ux 3HaueHue. JIroMuHOpOpHI.

Oxcun cepsl (1V), cepuucras kucnoTa, cynbduThl. KauecTBeHHas peakius Ha Cyab(puUT-
UOH.

Oxcun  cepol (VI), cepras kucnora, cynbparsel. Kpucrammoruaparsl. KauecTBenHas
peaknus Ha cylb(haT-HOoH.

CepHas KHMCOTA - CHIIbHBIN 371eKTpoauT. CBONHCTBA pa30aBIeHHON CEPHOM KUCIOTHI, Kak
TUIUYHOW KHUCIOTHI: B3aUMOJICHCTBHE ¢ METalJIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHAAMHU,
OCHOBAaHUSAMHU U aM(POTEPHBIMU T'HAPOKCUAAMH, coiisiMu. KauecTBeHHas peakius Ha Cyibdar-
HOH.

OOmiast xapakTepucTuka >1eMeHTOB VA-Tpynnbl. A30T, CTPOCHHE aTOMa M MOJICKYIIbI.



®u3nyeckue M XUMHUYECKHE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPHUPOAE MU €ro
OMOJOTHYeCKast POJIb.

AMMHaK, CTpOSHHE MOJICKYJIBI U (PH3UYECKUE CBOWCTBA. AMMHUAYHAs BOJA, HAIATBIPHBIN
CIUPT, TUApaT aMMuaka. JIOHOpHO -aKLENTOPHBI MEXaHU3M OO0pa30BaHMsI KATUOHA aMMOHUSI.
BoccranoBurensHble cBoiicTBa amMmuaka. Conu aMMOHMS M UX NpuMeHeHue. KadecTBeHHas
peaxkuusi Ha KAaTUOH aMMOHHS.

Okcuapl a30Ta: HECOJICOOPa3yIOIIME U KHUCJIOTHBIE. A30THCTasi KHUCJIOTAa W HUTPUTHI.
A30THas KUCI0Ta, €€ NoJIydeHHEe U cBolicTBa. HuTparsl.

®ocop, crpoenne atoma u amtorponus. Pochuapl. Dochun. Oxcun pocdopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULINU B

OObmas xapaktepuctuka snemMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
MIPOCTHIX BEIIECTB U COCAMHEHHMM B 3aBUCUMOCTH OT MOJIOXKEHHs 31eMeHTOB B Ilepuoanueckoit
cucreMme. YriaepoAd. AJUIOTpoIiHble MoauUKaluU: anMas, rpadput. AMop(dHBII yriepoa U ero
copTa: caxa, aKTHUBMpPOBAHHBIH yroyib. AjcopOuus. XHUMHYECKHE CBOICTBa yriepoja.
Kokcoxumuueckoe npou3BoACTBO U ero npoaykuus. Kapouasr.

Oxcupn yrunepona(ll): crpoenue Momekysbl, MOJydeHHE M ero cBoiictBa. OKcun
yraepona(lV): cTpoeHune MoJieKylnbl, MOJTy4Y€HHE U €ero cBOWCTBA. YroJjbHas kuciora. Comu
YTOJBHOU KUCIOTHI: KApOOHATHI U TUAPOKapOOHAThl. TeXxHUYecKas ¥ MUILEeBas Co/a.

Heoprannueckue M opraHM4eckre BEHIECTBA. YTJIEBOJIOPOJbl. XUMHUYECKOE CTPOCHHUE
OpPraHMYECKUX BELIECTB, KaK MOPSI0K COEANHEHHS aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MeraH, 3TaH, KaK NpeaeibHbIE YIIIEBOAOPOIbl. DTUIIEH U alleTUIIEH, KaK HelpeaeabHble
(HeHachlIlIeHHbIE) yraeBoaoponbl. ['openue yriaeBonoponoB. KauecTBeHHblE peakuMu Ha
HenpeAeIbHbIE COSTUHEHMSL.

OTWIOBBI CHMPT, €ro IMOJy4YeHUe, NpPUMEHEHHEe U (U3HOJIOTHYECKOE JIeiCTBHE.
TpéxaToMHblii cnupT rauuepuH. KauecTBeHHas peakiysi HA MHOTOQTOMHBIE CIIUPTHI. YKCyCHas -
IIPEJCTaBUTEIIb KIacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B npupoae. CUauuuabl U CUJIaH.
Oxkcun kpemuans(1Y). KpemuueBas kuciora u €€ COH.

IIpousBoacTBO cTekna W 1eMeHTa. [Ipoaykuus CHIMKATHOW HPOMBIIIJIEHHOCTH:

ONITHYECKOE BOJIOKHO, Kepamuka, Gapdop, dasHc.
Onrtuyeckoe BOJOKHO.

Hemerannel B mpupospe. PpakiMoHHAs NEperoHkKa MXHUAKOIO BO3JyXa Kak CHoco0
IIOJIydeHUs1 KHUcIopoJa, a3ora, aproHa. Ilomydenume docdopa, kpemHus, xiuopa, Hoja.
DEeKTPOJIU3 PacTBOPOB.

[Tonyuenune cepHOM KUCIOTBI: CBIPbE, XUMU3M, TEXHOJIOTHUECKAS CXEMA, METO
KHUIIAIIETO CJI0s, MPUHLMIIBI TEIII000MeHa, MPOTUBOTOKA U MUPKYsuu. OneyMm. IIpou3sBoacTBo
aMMMaKa: ChIpbE, XMMU3M, TEXHOJIOTMUYECKas CXeMa.

JdeMoncTpanuu

o Kouekiys HeMeTauIoB.

e Mogenu KpUCTAJUIMUECKUX PEMIETOK HEMETAIIIIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
e O30HaTOp M MPUHLUIIBI €70 PabOTHI.

e ['opeHue HEMETaJUIOB - IPOCTHIX BEIIECTB: cephl, pocopa, JPEeBECHOTO YTJIs.
e OO0pa3Ibl raJIOreHoB - MPOCTHIX BEIIECTB.

e BsaumopelicTBHE raJIor€HOB C METANIAMHU.



BriTecnenne xmopa OpoMoM miu foa U3 pacTBOPOB UX COJICH

Komnexkuust npupoAHbIX COEAUHEHUH XJI0pa.

B3anmopeiicTBue cepsl ¢ METaIIaMU.

I'openue cepsl B kucnopoe

Komnexnus cynbGuaHbIX py.

KauecTtBenHnas peakuus Ha cyiabQUA-UOH

OObecLBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmMoelicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.
OO6yrnuBaHue OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Juarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azapsi».

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxxenne Ouxpomara aMMOHUS.

B3anmMoelicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.
l'openue yepHoro mopoxa

Pa3noxxenne HuTpara Kajaus U TOpEeHUE JPEBECHOTO YroibKa B HEM
O06pa3iel TpupoAHBIX coenuHennit Gocdopa.

I'openune dhocdopa Ha BO3ayXE U B KUCTOPOJIE.

[Tonydyenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOMCTB

Komnexuust «O6pa3iibl IpUPOAHBIX COSTUHEHUN YTIEPOIa»

[Toptper H. [I. 3enunckoro. [lornomnienrne akTHBUPOBAHHBIM YTJIEM pAaCTBOPEHHBIX
BEILIECTB WJIN T'a30B.

YceTpoicTBO MpOTUBOTA3a.

Mogenu MoneKysl METaHa, 3TaHa, THWICHA U alleTUJICHA.

BsaumoneiicTBue sTuneHa ¢ OpoMHOIM BOJAOH U pacTBOPOM I€pMaHTaHaTa KaJus.
OO61re XuMHUYECKUe CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOM KHCIIOTHI.
KauectBenHnas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnexuus «O6pa3ibl IpUPOTHBIX COSTUHEHUH KPEMHUS.

Komnekuus crekna, KepaMUKU, HUEMEHTA U U3JIEIUN U3 HUX.

Komnekuust npoaykKuuu CUIIMKaTHOM MPOMBIILIIIEHHOCTH.

BuneodparmenTs! u crnaiapl «[Ipor3BoACTBO CTEKIIA U IIEMEHTAY.
Komnexkuust «IIpupoiHpie coequHEHNs HEMETAILIIOBY.

Buneodparmentst u cnaiiapl «@pakiioHHas IeperoHkKa »HJIKOTO BO3TyXa»
Buneodparments! u cnaiiap! «lloaydeHne Bogoposa, KUCIOPOAa U raloreHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Mopnenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopnenb KUIsniero ciosl.

Monenb KOJIOHHBI CHHTE3a aMMHMAKa.

Buneodparments! u cnaiiapl « I [pou3BOICTBO CEPHOM KUCTOTHIY.
Buneodparments! u cnaiiap! « Ipon3BoICTBO aMMHaKay.

Komnexkuust «CpIpb€ U1 MOJIy4EHUSI CEPHON KUCIIOTBI».



JlabopaTopHbIe ONbITHI

32. Pacnio3HaBaHue rajJoreHuI-MOHOB.

33. KayecTBeHHBIE PEAKIMU HA CYIIb(AT-HOHBI.

34. KayecTBeHHas peaKIus HA KATHOH aMMOHHUSI.

35. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
36. KayectBennsle peakiuu Ha GocdaT-1uoH.

37. Tonydyenne 1 CBOKWCTBA YrOJILHON KHUCIIOTHI.

38. Tlpomyckanue yrieKuCIoro ra3a Yepe3 pacTBOP CUIMKATA HATPUS

IIpakTnuyeckune padoTol

2. U3ydyeHne CBOWCTB COJISTHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHOMN KUCIIOTHL.

4. TlonyyeHnre aMMHaKa ¥ U3ydeHHE €ro CBOMCTB.

5. TTonyyeHue yriieKUCIOro ra3a U U3y4eHne ero CBOUCTB.

MeTajjibl 1 X COeAMHEHHS

[Tonoxenne metamioB B Ilepuoanueckoit cucreme Xumudeckux snemeHtoB J[. U.
MenneneeBa, CTpOEHUE HMX aTOMOB M KPHUCTA/UIOB. MeTajuiMdeckas CBSI3b M MeETalInyecKas
KpHUCcTajuinueckas pemerka. Ouznueckue CBOMCTBAa METAJUIOB: 3JIEKTPO- U TEIJIOMPOBOJAHOCTD,
OTpaKaroIIasi ClIOCOOHOCTD, MIACTUYHOCTh. CIuTaBbl YEPHBIC U I[BETHHIE.

Mertanpl Kak BOCCTAHOBUTENIU. JIEKTPOXMUMHUYECKHN psii HampsbkeHul. BzaumonelictBue
METaJVIOB C HEMETAJIJIaMU, OKCUAaMH, KUCJIOTaAMU, COJISIMU. AJTIOMUHOTEPMHUSL.

CtpoeHne aTOMOB M TPOCTBIX BEIIECTB IIEIOYHBIX METAJIOB. 3aBUCUMOCTh (U3MUYECKUX H
XUMHUUYECKUX CBOMCTB HIECTOYHBIX METAJIJIOB OT 3apsAJIOB SAEp UX aTOMOB. OKCUABI U TUIPOKCHIBI
LIEJOYHBIX METAJJIOB, UX IOJIyY€HHE, CBOMCTBA, NMPUMEHEHHE. BakHeWlue coiaM IIeJOYHBIX
METaJVIOB, UX 3HAYEHHUE B )KMBOW W HEKUBOU MPUPOJIC U B )KU3HU YEIIOBEKA.

CtpoeHne aTOMOB M TMPOCTHIX BEIIECTB IIEJIOYHO3EMEIbHBIX METa/IOB. 3aBUCHUMOCTH
(UBUYECKUX M XHMHYECKHX CBOMCTB IIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsjioB suep HX
atoMOB. OKCHZIBI U THAPOKCHABI LIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJIyY€HHE, CBOMCTBA U
npuMeHeHue. BaxkHelme coyiv MENOYHO - 3€MENIbHBIX META/UIOB, UX 3HAYEHUE B MPUPOJC U
KU3HU yenoBeka. KapOoHAThI v THAPOKApOOHATHI KaNbIIHUS.

XKéctrkocTh BOABI: BpeMeHHass M mocTosiHHas. CrocoObl yCTpaHEHUS BPEMEHHOW >KECTKOCTH.
CriocoObl ycTpaHeHus: MOCTOSHHON k€cTkocTu. Monnutel. CoenquHeHNs] allOMUHUS B TPUPO/IE.
XuMuyeckue cBoiicTBa amroMuHHSI. OCOOCHHOCTH OKCHAA W THIPOKCHIA AalIOMUHHUS Kak
amM(bOoTepHBIX coeqMHeHNH. Baxkneiiume comu antoMuHus (XJI0pu, cyiabdar).

OcobenHocTH cTpoeHUs aToma kenesa. JKeneso B mpupojie. BaxHeitmue pyas sxene3a. OKCuibl
u ruapokcuabl xenesza(ll) u xeneza(lll). Conu xeneza(ll) u xenesza(lll). ObnapyxeHre HOHOB
KaTHOHOB eJIe3a B pacTBOpE. 3HAUECHUE COECIMHEHUN Keme3a.

Koppo3sust xumuueckasi v 3J1eKTPOXUMUYECKAsl. 3alluTa METAIIIOB OT KOPpO3uu. MeTasl B
MpHUpo/ie: B CBOOOTHOM BH/IE U B BUJIe coequHeHnid. [lonstue o metamnypruu. Y€pHas u 1iBeTHas



Metautyprus. [lupomerannyprus, ruipoMeTalyprus, dJIeKTpoMeTauryprus. JloMeHHbII
nporecc. [lepepaboTka 4yryHa B cTajiab. DJIEKTPOIIU3 PACILIABOB.
JdeMoHcTpanuu
* BzaumopelicTBue HaTpusl, JIUTUS U KAJIbLHS C BOJOM.
* T'openue HATpHs, MarHus | >KeJie3a B KUCIOPOJIE.
* Bcnbllka TEpPMUTHOM CMECH.
*  BzaumopelcTBuE CMECH OPOLIKOB CEPBI U JKeJe3a, IUHKA U CEPBI.
* BzaumojeiicTBHE aIIOMUHUS C KUCIIOTAMH, IIIEIOYaMH 1 BOJOM.
* BzaumopeiicTBue xene3a U MEAU C XJIOPOM.
* B3saumopeicTBre MeIU ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KHUCJIOTO I
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
* Okpacka MIaMeHH COCIMHEHUSIMH IIEJTOYHBIX METAJIJIOB.
* Okxpacka IiaMeHH COEAUHEHUSIMHU METOYHO3EMETbHBIX METAIIJIOB .
e [ anrenue U3BECTH BOJIOU.
* [lomydeHue XECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOr0 ra3a C U3BECTKOBOM BOJOM.
*  VYcTpaneHue BpEMEHHOM KECTKOCTH KUTISTYEHUEM U J0OABKOM COJIBI.
*  VYcTpaHeHHe TOCTOSTHHON KECTKOCTU JOOABKOU COJIBI.
*  VoHUTHI ¥ MPUHIINIT UX ACUCTBUS (BUICOPPATMEHT).
*  Komnekuus npupoIHbIX COEAMHEHUN aTFOMUHUSI.
*  BuneodparmenTsl u cnaiapl «OKCH]T ATIOMUHHS M €70 MOIU(DUKAITANY.
* Tlomydyenue aM(pOTEPHOrO THIPOKCHUIA ATTFOMUHHUS U UCCIIEOBAHKE €r0 CBOMCTB.
*  Komneknus «XUMHUYECKUE NCTOYHUKHU TOKAY.
*  Pe3ynbTaThl IMTENBHOTO 3KCIEPUMEHTA IO U3YyYEHUIO KOPPO3UU CTAIbHBIX U3/IETIUN B
3aBUCHMOCTH OT YCJIIOBHI HPOLECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u ciaiiipl «I[pou3BoACTBO YyT'yHA U CTAIN».
*  BuaeodparMenTs! u ciaiiel «M3aemus U3 4yryHa u cTaim.
*  BuaeodparmenTs u ciaiisl «I [pou3BOACTBO ATIOMUHHUS.
JlaGopaTopHble ONBITHI
39. BzaumoseiicTue xenesa ¢ pactBopoM cyinbdara meau(ll).
40.TTony4eHne u3BECTKOBOM BOIbI U OIIBITHI C HEM.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE pEAKIIMHU HA KATHOHBI JKele3a
IIpakTnyeckne padoTsl
6. IlomyueHue KECTKOM BOJBI U CIIOCOOBI €€ YCTPAHEHHS.
7. PelieHne SKCIEPUMEHTAIBHBIX 3224 110 TeMe «MeTaiby.

XuMus M OKpyKamoIas cpeaa
Crpoenue 3eMiu: sIpo, MaHTH, 3eMHast KOpa, MX XUMHUYECKUH cocTaB. JIutocdepa u eé

XUMUYecKkuit coctaB. Munepainsl. Pyasl. Ocagounsie noposl. [TonesHbie nckonaemsle.
XUMUYECKUH COCTaB ruipocdepbl. XMMHUUECKHH COCTaB aTMOCQEPHI.



McTOUHNMKHM XMMHUYECKOTO 3arpsI3HEHUS OKpYXKarolel cpefibl. [ 100aibHbIE 3KOJI0TrHYeCcKHe
poOJIEeMBI YEIOBEUYECTBA: MTAPHUKOBBIA 3 (PEKT, KUCIOTHBIE J0KTH, 030HOBBIE JIBIPHI.
Mex1yHapoAHOE COTPYAHUUYECTBO B 00JIACTH OXpaHbl OKPYXAIOIIEH cpeibl OT XMMHUYECKOTO
3arpsi3HEHUs. «3eIEHast XUMHUS.
JdemMoHcTpanuu

* Buneodparments! u cnaiiapl «CtpoeHue 3eMin U €€ XUMUYECKAN COCTaB.

*  Kounekuus MUHEPAIOB U TOPHBIX TOPOJ.

e Komnekuus «Pynasl MeTamoB.

*  BuneodparmenTs! u crnaiipl «I'106anpHbIe SKOIOTHYECKUE TPOOIEMbI UETIOBEUECTBAY.
JlabopaTopHble ONbITHI
43. Usyuenue rpanuTa.

O000menne 3HaHUIH MO0 XUMHUHM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY 3K3aMeHY
CrpoeHue aToMa B COOTBETCTBUH C MOJIOXKEHUEM XUMHUUYECKOTO0 3ieMeHTa B [lepuonnyeckoit

cucreme. CTpoeHHE BEUIECTBA: XUMUYECKasl CBS3b U KPUCTAIIIMUYECKHE PEIIETKHU. 3aBUCMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BEUIECTB (METAJIOB, HEMETAJIOB, 0J1aropoIHbIX
ra3oB) OT MOJIOKEHUS 37eMeHTOB B [lepuoanueckoit cucreme. THUIOIOTHS HEOPTAaHUIECKUX
BEILIECTB, JIEJICHUE UX Ha KJIacChl U rpymmsl. [IpencraBurenu.
[Ipu3Hakyu ¥ yCiIoBUs MPOTEKAHUS XUMUYECKUX PEaKIMii. TUIONIOru XUMHUECKUX PEaKIHil 10
pa3aMYHbIM OcHOBaHMIM. Peakiu noHHOro ooMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu.
XHUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB. XapAKTEPHbIE XUMUUYECKUE CBOMCTBA
coJieoOpa3yoIIuX OKCUIOB, TUAPOKCUIIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB),

COJIEH.
TemaTn4eckoe MJIAHNPOBAHNE
No | HammenoBanue pazaenoB (tem) | KomamdecTtBo B ToM uucne Ha npoBeacHNE
4acoB 110 [TpakTrUeckux KoHTponpHBIX
nmporpamme pabort pabot
8 Knacc
1 | HayanbHble MOHATHAS U 3aKOHBI 21 2 2
XUMHAHA
2 | Baxneiime npeacTaBUTeNN 18 3 1
HEOPraHMYECKHX BEIECTB.
KoanuecTBeHHbBIE OTHOLIEHUS B
XAMHAHU
3 | OcHoBHEBIE KJIACCBI 10 1 1
HEOPraHNYECKUX COCTMHEHHIMA
4 | Ileppoguueckuif  3aKOH | 8 1
[Tepuoanueckas cHCcTEMA
XUMH4Yeckux aneMmeHtoB /[ .




MenjieneeBa U CTpOCHHE aToMa
5 | Xumuueckas CBSI3b. 11
OKHCIIUTEIEHO -
BOCCTaHOBHTEJILHBIC PEAKIIHH
Pezepn 2
Hroro 70
9 Knacc
1 [ToBTOpeHue u 06001ICHNE 5
CBEJICHUH T0 KypCy 8 Kiacca.
XUMHUYECKUE PEAKIUU
2 | XMMHUYECKHE PEaKInU B 10
pacTBopax
3 | HemeTaniel ¥ MX COeIUHEHUS 25
4 | MeTtamibl 1 UX COETUHEHUS 17
5 | Xumust 1 oKpyKaromas cpena 2
6 | O0OoOIIeHNEe 3HAHMUH 10 XUMHH 7
3a KypC OCHOBHOM IITKOJIBI.
[ToaroroBka k OCHOBHOMY
roCyJIapCTBEHHOMY K3aMEHY
(0I'9)
Pezepr 1
Htoro 68




