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PABOYASA TIPOI'PAMMA

o XuMHumn

YpoBeHb o0pa3zoBaHus (Kjacc) OCHOBHOE oOiiee oOpa3zoBaHue, 88— 9 Kiacchl
KonuyectBo yacoB: 136 vacoB

VYuurens: Hukntnaa Oxcana BaneppeBHa

IIporpamma pa3paGoraHa B COOTBETCTBMM W Ha OCHOBe, {DenepaibHOroO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUS,
YTBEPKICHHBIM TNpHKa3oM MuHuctepcTBa o00pa3oBaHusi M Hayku Poccuiickoi
®enepanuu ot 17 nexadpst 2010Ne 1897 (¢ usmenenusmu ot 11 nexabps 2020 r.,
[Tpuka3z Ne 712),

C YyYeTOM TIPUMEpPHON TPOrpaMMON  BOCIHUTAHUS, OJOOPEHHON  pelieHueM
benepaabHOTO y4e0HO-METOIMYECKOTO 00beTMHECHUS 1o o01emy
oOpazoBanuio, mpotokos oT 2 wuioHs 2020 r. Ne 2/20), paboueit mporpamMmbl IO
yueObHomy mnpeamery «Xumus 8-9 kmacce» /| O. C. TI'abpuensn, C. A. Cnankosa
yuetrom YMK O. C. T'abpuensna, 1. I'. OctpoymoBa, C. A. CnagkoBa,— M.:
[Ipocsemenue, 2021.



1. Ilnanupyemble pe3yJbTaThl YUeOHOr0 NMpeaMeTa, Kypca.
JInyHOCTHBIE pPe3yJIbTAThI

JImuHOCTHEIE PE3YIBTATEI OCBOCHUSA IIPpOIrpaMMbl OCHOBHOI'O O6H.[CFO O6p330BaHI/I${ JOCTHUI'al0TCA
B X0AC 06y‘IeHI/I${ XUMHHU B €IHUHCTBEC y‘{e6HOI>'I U BOCIIHTATEILHOMN JACATCIIBHOCTH OpFaHI/ISaHI/II/I B
COOTBCTCTBUH C TPAAUIIMOHHBIMU pOCCHfICKHMPI COHUOKYJIbTYPHBIMU W OJYXOBHO-HPABCTBCHHBIMU
HCHHOCTAMU, HNPHUHATBIMU B O6H.[CCTB€ npaBujiaMM W HOpMaMU IIOBCACHHA, U CHOCO6CTByIOT
nmponeccamMm CaMOIIO3HAHUA, CAMOPAa3BUTUA U COLMMAJIM3allun 06yqa10m1/1xcs1.

JImuHOCTHEIC PE3YJIbTAThI OTPAXKAIOT C(i)OpMI/IpOBaHHOCTB, B TOM 4YHCJIC B HaCTH:

1. llampuomuueckozo 6ocnumanusn
IIEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HACJICJIUIO, TIOHUMAaHMS 3HAYCHHS XMMHYECKON HAayKu B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HHPOPMAIHEH O MEPEIOBBIX JOCTHIKCHHUIX U OTKPBITUSIX
MHUPOBOH U OTCUECTBCHHOW XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOUCTBE
MUpa U 00IIEeCTBa;

2. I'pasicoanckozo 6ocnumanus
MPE/ACTABJICHUS O COIHAIBHBIX HOpPMax M TMpaBUIaX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOH JCATEIHHOCTH IMPU BBITOJTHCHUH
yueOHBIX, MO3HABATENbHBIX 3aJ]1a4, BBHIMOJTHEHHMH XMMHYECKUX SKCIIEPHUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOTIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOLIECCE ITOU
y4eOHOM NIEeATEeNIbHOCTH; TOTOBHOCTH OIIEHMBATh CBOE IIOBEIECHHWE M TIOCTYNKH CBOUX
TOBApUIICH C MO3ULIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUMA
MOCTYTIKOB;

3. llennocmu nayunozo noznanus

v\ MHpPOBO33pPEHUYECKHX  MpPEICTABIEHHWM O  BEIIECTBE W XHMHYECKOHM  peakilvu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOLIUX OCHOBY JUIS
MOHUMAHUS CYHNIHOCTH HAYYHOHM KapTUHBI MHUpPA; TPEICTaBICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOJHOU Cpesioi, O posin
XUMUU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

v/ 103HaBaTENbHBIX MOTHUBOB, HANPABJIE€HHLIX HAa IOJYYEHHE HOBBIX 3HAHHMN 110 XUMHH,
HEOOXOUMBIX JUIsl O0BSICHEHUSI HAOIIOJAEMBIX MTPOIIECCOB U SBJICHHI;

v/ 103HaBaTeNbHON U WH(DOPMAIMOHHON KYILTYpHl, B TOM YKCJIE€ HAaBLIKOB CaMOCTOSTEILHON
paboTel ¢ y4eOHBIMH TEKCTaMH, CHPABOYHOW JUTEPATypOM, NOCTYMHBIMU TEXHHUYECKHUMH
cpeacTBaMu HHGOPMAIMOHHBIX TEXHOJIOTHIA;

v\ uHTepeca K OOYYEHHIO M IO3HAHHUIO, JIFO0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo0Opa30BaHUIO,  HUCCIIEOBATENILCKON  JESATENbHOCTH, K  OCO3HAHHOMY  BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS 00YUYCHUS B JaIbHEHIIIEM;

4. @opmuposanusn Kyabmypul 300p06bs
OCO3HAHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUS TOCIEACTBUUA M HEMPHUITHS BPEIHBIX IMPUBBIYEK
(ymotrpebneHusi ankorojs, HapKOTHKOB, KypeHHs), HEOOXOIUMOCTH COONIOJACHUS TPABHI
0€30MacHOCTH MPH OOpAIleHIH ¢ XMMHYECKUMHU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5. Tpyoosozo eéocnumanusn



KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B 00IIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIEA0BATENIbCKOM, TBOPYECKOM M APYIMX BHJAX JEATEIbHOCTH; MHTEpeca K
MPAKTUUYECKOMY M3y4eHHI0 Mpodeccuil U Tpyla pa3iHuyHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS MPEeIMETHBIX 3HAHUM IO XHWMHUH, OCO3HAHHOTO BBIOOpPA WHIUBUAYAIbHON
TPACKTOPUU MPOJOIHKEHUS 00pa30BaHUS C YIETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTHU K
XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEI;

6. Ixon102uueckozo 6ocnumanusn

v’ 3KOJIOTMYECKH II€7I€CO00PA3HOr0 OTHOLIEHHS K IPUPOJE KAK MCTOYHMKY JKU3HHM Ha 3eMIe,
OCHOBE €€ CYIIECTBOBAaHHMSI, TOHUMAaHUs IICHHOCTH 3/I0POBOT0 U 0€30MmacHOro oopasa *Ku3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY M TCHUXHUYECKOMY 3/I0pPOBBIO,
OCO3HaHHUS IIEHHOCTH COOJIOACHMsSI MpaBHJl Oe30MacHOro IMOBEACHUA Npu pabore cC
BEILIECTBAMM, & TAK)KE B CUTYaLUSIX, YTPOKAIOIIMX 310POBBIO U KU3HHU JIFOJIEH;

v CHOCOOHOCTH MPUMEHSATH 3HAHUS, TOJYYaeMble NIPU U3yYEHUU XMMHH, IS PELIEHHs 3a1ad,
CBSI3aHHBIX C OKPYKAIOLIEH MPUPOAHON CpEIOM, NOBBIIIEHUS YPOBHSA HKOJOTHYECKOU
KYJIbTYpbI, OCO3HAaHMs TJIOOAJIBHOTO XapakTepa SKOJOTUYECKHX MpoOJieM M MyTed HX
peLIeHHs TOCPEACTBOM METOJIOB XHUMUMU;

v DKOJIOTMYECKOrO MBIIUIEHHS, YMEHHsS pYKOBOJACTBOBATbCS MM B  I03HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTUKE.

MertanpeamMeTHble pe3yJibTaThI:

1) onpenenenue meneit COOCTBEHHOT0 00y4YeHHUsI, TIOCTAaHOBKA U (POpMYIHpOBaHUE 7Sl ce0s HOBBIX
3ajay;

2) nIaHUPOBAHUE ITYTEH TOCTUIKEHUS HKEIAEMOro pe3ysibTata 00y4eHHUs XUMUH KaK TEOPETHUECKOTO,
TaK ¥ DKCIEPUMEHTAIILHOIO Xapakrepa;

3) cooTHECEHHE CBOMX JIEUCTBHH C IJIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBICHIUE KOHTPOJISI CBOEH
NEeSTeNbHOCTH B TPOIECCE JIOCTIDKEHUS pe3ynbTara, OMNpeIeNieHHe CIOCO0OB IEHCTBHI mpH
BBITIOTHEHUH J1a00paTOPHBIX M MPAKTHUYECKUX paboT B COOTBETCTBUU C MpaBUJIAMH TEXHHUKH
0e30IMacCHOCTH;

4) ompeneneHHUEe HCTOYHUKOB XUMHUYECKOW HMH(OpMaluu, MOJTydeHHEe U aHaimu3 e, CO3JaHHe
MH(OPMALIMOHHOTO IPOAYKTA U €0 MPEe3eHTaLUs;

5) HCIIOJIb30BAHUEC OCHOBHBLIX HWHTCIICKTYAJIbHBIX onepaunﬁ: aHajin3a M CHUHTC3a, CPABHCHUA U
cucreMaTrm3anuu, 0606HI€HI/I$[ N KOHKPETHU3AallMH, BBIABICHHUEC IMPHUYNHHO-CICICTBCHHBIX CBSI3EU U
IMOCTPOCHUC JIOTHYCCKOI'0 PACCYXIACHUA W YMO3AKIIOYCHUA (I/IH)IYKTI/IBHOFO, ACAYKTUBHOI'O U IIO
aHaAJIOTMH) Ha MaTepualle ECTECTBEHHO-HAYUYHOI'O COACPKAHNUS;

6) yMeHHe co3[aBaTh, MPUMEHSATh U MPEoOpa3OBbIBATh 3HAKU U CHMBOJIBI, MOJEIHU U CXEMbI IJIf
pelieHrs yueOHbIX U M03HABATENbHBIX 33/1a4;

7) ¢opmupoBaHWe U PpPa3BUTHE OKOJOTMYECKOTO MBIIIJICHUS, YMEHHE NPUMEHATH €ro B
M03HABATEIHHON, KOMMYHUKATUBHOM, COIIMAILHON MPaKTUKe U MPO(HEeCCHOHATEHOW OpUEHTAIUH.

8) reHepupoBaHUe UECH U ONPEEICHUE CPECTB, HEOOXOAMMBIX IS UX PeaTU3aIliu.

IIpexmeTHbIE pe3ybTaThI:

1) ymenue o00603HauaTh XUMHUYECKHE JJIEMEHTHI, Ha3blBaThb HUX M XapaKTepU30BaTh Ha OCHOBE
nonoxeHnus B [lepuognueckoii cucreme /. . Menneneesa;

2) ¢popmynupoBaHUE U3YUYEHHBIX MOHATHI: BEIIECTBO, XUMHUECKHUI JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, IIPOCTOE U CIIOKHOE BEIIECTBO, XUMHUUYECKAs PEaKLUs, BUIAbl XUMUUYECKUX PEAKLUI U
T. IL;



3) ompeneneHue mo GopmyiaaM COCTaBa HEOPTaHUYECKHX M OPraHUYECKUX BEUIECTB, BaJCHTHOCTH
aTOMOB XMMHYECKHX JIEMEHTOB WM CTENIEHU UX OKHCIICHUS;

4) noHuMaHue HHPOPMALIUHU, KOTOPYIO HECYT XMMUYECKHE 3HAKU, (POPMYJIbI U yPaBHEHNUS;

5) yMeHue Ki1acCU(pHUIMPOBATh MPOCThIE (METalIbl, HEMETAJUIbl, OJaropoJHble ra3bl) U CIOKHBIE
(OuHapHbIe COEAMHEHMs, B TOM YHUCIIE M OKCHJIbl, a TaKXKe I'MJIPOKCUAbl — KHCJIOThI, OCHOBAaHHUS,
amM(OTepHbIE TUIPOKCHU/IBI U COJIN) BEIIECTBA;

6) gopmynupoBanue Ilepuonnueckoro 3akoHa, OOBSICHEHUE CTPYKTYPHI U MH(POPMALUHU, KOTOPYIO
Hec€r [lepuoanueckas cucrtema xuMuyeckux sneMeHToB [[. M. MengeneeBa, paCKpbeITHE 3HAYEHUS
[Iepnoanueckoro 3akoHa;

7) yMeHHEe XapaKTepH30BaTh CTPOCHUE BEIIECTBA — BUABl XMMHUYECKUX CBs3€dl M THIIBI
KPUCTAJNINYECKUX PEIIETOK;

8) omucaHue CTpOEHUS aTOMOB XMMHYECKHX 3eMeHTOB Ne 1—20 m Ne26 m oTtoOpakeHHe uX C
IIOMOUIBIO CXEM;

9) cocraBnenue HopMys OKCUIOB XUMUYECKUX JIEMEHTOB U COOTBETCTBYIOIIMX UM T'HIPOKCHU/IOB;
10) Hanmcanue CTPYKTYPHBIX (POPMYI MOJIEKYJISIPHBIX COCTUHEHUN U (HOPMYIBHBIX €IUHHI] HOHHBIX
COEIMHEHUH 110 BAJIEHTHOCTHU, CTENIEHSIM OKHUCIICHMSI UJIU 3apsiiaM MOHOB;

11) ymenue ¢GopMyaHpoBaTh OCHOBHBIE 3aKOHBI XMMHH — IIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAaHEHUsI MAacChl BEILLIECTB, 3aKOH ABOraipo;

12) ymenue (opMynupoBaTh OCHOBHBIE IOJOXKEHHUS ATOMHO-MOJIEKYJIIPHOI'O YUYEHHUS U TEOpUHU
EKTPOIMTUYECKON JUCCOLUALINY;

13) onpenenenue Npu3HaKoB, yCIOBUN MPOTEKAHUS M MIPEKPAIICHUS XUMUUECKUX PEAKIIUM;

14) cocraBieHue MOJICKYJSPHBIX YpPaBHEHHUH XHMHUYECKUX PEAKIMH, MOATBEP)KIAIOMUX oO0IIue
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BELIECTB U OTPAXKAIOIIUX CBSI3U MEXITY
KJlacCaMH COCIUHCHU,

15) cocTaBneHue ypaBHEHUN PEAKIUM ¢ y4aCTHEM 3JIEKTPOIUTOB TaKKe U B HIOHHOU (hopMe;

16) onpeneneHyne N0 XMMUYECKUM YPaBHEHUSAM MPUHAJICKHOCTH PEaKUi K ONpeneaéHHOMY TUITY
W BULY;

17) cocraBieHue ypaBHEHMH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH C MOMOLIbIO MeToJa
3JIEKTPOHHOIO OanaHca;

18) mpumeHeHue MOHATHH «OKHMCIEHHE» M «BOCCTAHOBJIEHHE» JUISI XapaKTEPUCTUKU XUMHUYECKHX
CBOICTB BEIIICCTB;

19) onpenenenue ¢ MOMOIBIO KaU€CTBEHHBIX peakUUi XJIOpUA-, Cyiab(daT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHUS B PacTBOPE;

20) oObsicHEHHE BIUSHUS PAa3INYHBIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKUX pEaKLUii;

21) ymeHMe XapaKTepH30BaThb IOJOXEHHE MeTalloB U HemetamwioB B [lepuoanyeckoit cucreme
3JIEMEHTOB, CTPOEHHE UX aTOMOB U KPUCTAJIOB, 00IIKe GU3NUYECKHUE M XUMUYECKHE CBOMCTBA;

22) 00BsicCHEHHE MHOT000pa3ns MPOCTHIX BEIIECTB SIBICHUEM aJNIOTPOIIUH C YKa3aHUEM e€ PUYHH;
23) yCTaHOBJIEHHE PA3IUYUN TUAPO-, MUPO- U DIIEKTPOMETAJUIYPIMH W WUIIOCTPUPOBAHHE HUX
IIPUMEPaMU MPOMBIIIIEHHBIX CIIOCOO0B MOIYYEHUSI METAIJIOB;

24) ymenue naBaTh o0myro xapakrtepuctuky siementoB I, II, VIIA rpymm, a Taxxke Bomopona,
KHCIIOpOo/ia, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHUsI U 00pa30BaHHBIX UMHU MPOCTHIX BEIIECTB U
BOXHEHIINX COEeNMHEHUN (CTpoeHHe, HaXOXKIEHHWE B MpUPOJE, IoiydyeHue, (u3HUecKue Hu
XUMHYECKHE CBOICTBA, IPUMEHEHHE);

25) yMeHue OIUCBIBaTh KOPPO3UIO METAIIIOB U CIIOCOOBI 3aIIUTHI OT HEE,;

26) yMeHHe NpPOM3BOJIUTH XMMHUYECKHE pacu€Thl C MCIOJIb30BAaHMEM IOHATHH «MaccoBasi JOJI
BEIIECTBA B CMECH», «KOJMYECTBO BEILECTBA», «MOJSIPHBIH 00bEM» MO (opMysIaM U ypaBHEHHIM

peaKLuii;
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277) onrcaHue CBOWCTB U MPAKTHUECKOT0 3HAYEHUSI U3YUEHHBIX OPraHUYECKUX BELIECTB;

28) BBINONIHEHHE O0O3HAYCHHBIX B MPOTPaMME SKCIEPUMEHTOB, PACIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB 110 COOTBETCTBYIOIIUM IPH3HAKAM,
29) cobmroienne nmpaBui 0€30NMacHON pabOThl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).

BbInyCKHHUK HAY4YUTCS:

XapaKkTepu30BaTh OCHOBHBIE METO bl [T03HAHMS: HAOII0I€HUE, N3MEPEHUE, IKCIIEPUMEHT;

OINMCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HbIX BELIECTB, BBIAEIAA UX CYIIECTBEHHbIE
NPU3HAKH;

PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHMX HOHATHH «aTOM», «MOJIEKYJIa», «XHUMUYECKHUN
JJIEMEHT», «IPOCTOE BEILIECTBO», «CJIO0XKHOE BEILECTBO», «BAJECHTHOCTb», «XHMHUYECKas
peaxkuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

PAaCKpBIBATh CMBICJ 3aKOHOB COXPAHEHHs MacChl BELECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHONH TEOPUH;

pa3nuyaTh XUMAYECKHE U (PU3HUECKUE SBIICHHS,

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OIpPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OIpeNeNATh THII XMMUYECKUX peaKIuii;

Ha3bIBaTh MPU3HAKU U YCIOBUS IPOTEKAHU XUMUYECKUX PEaKIHii;

BBISBIIATh IPU3HAKH, CBHUJETEIBCTBYIOLUIME O NPOTEKAHUM XUMHYECKOW peakiuu IpH
BBINOJIHEHUM XMMHUYECKOI'O OIIBITA;

COCTaBJIATH (POPMYJIIbI OMHAPHBIX COCAMHEHUI;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEaKIUii;

coOnroaaTh rnpaBuiia 6€30MacHON paboThI IPU MPOBEAECHUHN OIBITOB;

II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 110 OpMYJie COeAMHEHUS;

BBIYUCIIATh KOJIMYECTBO, OOBEM MM Maccy BEIeCTBa IO KOJIMYECTBY, 00beMy, Macce
peareHToB WU MPOJYKTOB PEaKIiH;

XapaKTepu30BaTh (U3NYECKHME M XMMHUYECKHE CBONCTBA IMPOCTBHIX BEIIECTB: KHUCIOPOAA U
BOJIOPOJA;

HOJIy4aTh, COOMPaTh KUCIOPOA U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/;

PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;

PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakinumn», «MOJSPHBIA 00BEMY;

XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIIATH PACTBOPHI C OMPEEIIEHHON MacCOBOM J10JIEN paCTBOPEHHOT'O BEILIECTBA;

Ha3bIBaTh COEAVMHEHMSI N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

XapakTepu3oBaTh (U3NYECKUE U XUMUYECKHUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

OTpeAeNATh MPUHAJIC)KHOCTD BEIIECTB K ONpPEACIEHHOMY KJ1acCy COSIMHEHMI;

COCTaBJIATH GOPMYJIbI HEOPTaHMYECKUX COETMHEHUI U3yUEHHBIX KJIaCCOB;

MPOBOAMTH OIBITHl, MOJATBEPKIAIONINE XWMHUYECKHE CBOICTBAa M3YYEHHBIX KIJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyT€M pAacTBOPHI KHUCIOT U IIENOYed MO H3MEHEHHI0 OKpacKu
MHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMH HEOPraHUYECKUX COECIMHEHU;
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e packpsiBaTh cMbich [lepuoanueckoro 3akona /.M. Menneneena;

® OOBACHATH (PU3MUECKUI CMBICT aTOMHOTO (IOPSAKOBOI0) HOMEpPA XMMHYECKOT'O 3JIEMEHTa,
HOMEpPOB I'PYIIbI U ieproaa B nepuoandeckon cucreme .M. Mennaeneesa;

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS! CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpe/esiax
MaJibIX IEPUO/IOB U TJIABHBIX MOATPYIIIL;

® XapakTepu3oBaTb XMMMYECKHE 3JIEMEHTHl (0T BOJOpPOAA [0 KajbllMs) HAa OCHOBE UX
NOJIOKEHUsT B nepuoaunueckoil cucreme .M. MenneneeBa 1 0COOEHHOCTEH CTpOEHHS UX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOECHUS aTOMOB IepBbIX 20 351eMEHTOB nepuoandeckoit cucremsl /.M.
Menneneena;

® DaCKpbIBaTh CMBICII TOHATUN: «XUMHYECKAs CBS3bY, «3JEKTPOOTPULATEIBHOCTbY;

® XapaKTepH30BaTh 3aBHUCHUMOCTh (PU3MYECKUX CBOMCTB BEUIECTB OT THUIA KPHUCTAJIMYECKOU
pEIETKY;

® ONpEENsATh BUJI XUMUYECKOHN CBSA3U B HEOPraHUYECKUX COCIMHEHHUSIX;

e y300paxkaTb CXEMbl CTPOEHHUS MOJEKYJl BeUIeCTB, OOpa30BaHHBIX pa3HBIMU BUIAMHU
XUMUYECKHUX CBS3EH;

® DAaCKpbIBaThb  CMBICA  IOHATUH  «HMOH»,  «KAaTUOH»,  «AHHUOH»,  «3JIEKTPOJIUTHI»,

«HEIJIEKTPOIUTB),  <OJIEKTPOIUTUYECKAs  AMCCOLMALMSL», «OKHUCIUTENb», «CTEIEHb
OKHUCJIEHUSD «BOCCTAHOBUTEIIbY, OKUCIEHUEY, «BOCCTAHOBJICHUEY;

OIPEAEIATh CTENEHb OKUCIEHUSI aTOMa 3JIEMEHTA B COEIMHEHUY;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUUECKOMN TMCCOLUALINN;

COCTaBJIATh YPABHEHHUS JIEKTPOJIUTHUECKON TUCCOLIMALMUA KUCTIOT, IIEJI0YEH, CONEH;

OOBSACHATH CYIIHOCTh MpOIECcCa ANEKTPOIUTUYECKON TUCCOLMAMU M peakuuid HOHHOTO

obMeHa;

COCTaBJISITh TIOJIHBIE U COKPAICHHbIE HOHHBIE YPaBHEHUS Peakui OOMEHa;

OIpeAEATh BO3MOXKHOCTb IPOTEKaHMsI peaKLiii HOHHOTO OOMEHa;

IPOBOAMTD PEAKIUU, TOATBEPIKIAIOIINE KAUECTBEHHBIN COCTAB PA3IMYHBIX BEILIECTB;

OIPEAEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPAaBHEHUS OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKOH peaKiui;

KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM,

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIJIOB;

IPOBOJUTH ONBITHI MO MOJYYCHHIO, COOMPAHUI0O W U3YYCHHIO XUMHUYECKUX CBOMICTB

ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOr0 ra3a, aMMHUaKa;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: YIVIEKUCIIbII ra3 1 aMMHaK;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]ly COCTABOM, CTPOEHHUEM U CBONCTBAMHU METAJLIOB;

e Ha3bIBaTh OpPraHMYECKHE BEIIEeCTBa M0 UX (Gopmylie: MeTaH, 3TaH, 3TUIEH, METaHOJ, ATAHOII,
[JIMLIEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsl KMCJIOTa, CTEAPUHOBAs KHUCJIOTA, OJIEMHOBAst
KHCJIOTA, TJII0K03a;

® OILICHUBATH BIUSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPYKAIOIIEH Cpelbl Ha OPraHU3M YEJI0BEKa;

® I'PaMOTHO OOpaIlaThCs C BEIIECTBAMH B TOBCEAHEBHOM KU3HU

® OIpeAeATh BO3MOKHOCTb IIPOTEKAHUS PEAKIUI HEKOTOPBIX NPEICTaBUTENIEH OPraHUYECKUX
BELIECTB C KMCIOPOJIOM, BOJOPOIOM, METAINIAMHU, OCHOBaHUSIMH, FaJIOT€HAMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:
® GLI0GU2AMb U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX CEOUCMBAX 8eujecmes
Ha OCHOBe UX COCMAsa U CMpOeHUs, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peaKyuu, o
xapakmepe u npoOyKmax pasiuyHvlx XUMU4ecKux peakyuii;
® Xapaxmepuzoeamv 6ewjecmea no CcOCmaegy, CMpPOeHUr U CEOUCMEAM, YCMAHABIUSAMb
APUYUHHO-CTIEOCMBEHHbIE CA3U MENHCOY OAHHbIMU XAPAKMEPUCMUKAMU 8eUecmEd;

6



COCMasnAms MONeKYIApHble U NOJHble UOHHblE VPAGHEHUS NO COKPAWEHHBIM UOHHBIM
VPABHEHUAM,

NPOCHO3UPOBAMb  CHOCOOHOCMb seujecmsa NposIGNAMb  OKUCIUMENbHblEe — UIU
80CCMAHOBUMENbHBIE CBOUCMBA C YUEMOM CMeNneHell OKUCTIeHUs. INeMEHMO08, 8X00AUX 8
e2o0 cocmas;

COCMassims YPasHeHus: peakyuti, cOoOmeemcmeayoumux nocie008ameilbHOCmu npespaeHut
HeOp2aHUYecKux 6eujecms pasiuyHulx Kiaccos;

8b106UCAMb U NPOBEPSAMb IKCHEPUMEHMATLHO 2UNOME3bl O pe3yIbmamax 6030euUcmeus
PA3IUUHBIX PAKMOPOB HA UBMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,

uUcnonvL308amsb  NpUOOpemeHHvle 3HAHUS 0N IKOJO2UYECKU 2PAMOMHO20 MNO08e0eHUsl 8
oKpydrcaroueli cpeoe;

UCNONb308aMb NPUOOPEemeHHble KlloYesble KOMNeMeHYUuu Npu GblNOIHEHUU NPOEeKMos
YUeOHO-UCCIe008ameNbCKUX  3a0ay  NO  U3YYEHUI0  CBOUCMS, CNoco608 NOLYYEeHUs.

NN

pacno3nasarus eeulecms,
® 0OBEKMUBHO oyeHueantsb MHd)OpMClI/;Z/HO 0 seulecmeax U XuMudveCcKux npoyeccax,

® Kpumuyecku OMHOCUMbCA K NCEBOOHAYYHOU UHDOpMayuu, HeoobpOCco8eCmHOl peKilame

cpeocmeax Maccosol ungopmayu,

® 0CO3Hasanb 3HAYeHue meopemudecKux BHAHUL NO XUMUU OIS npaKmuquKozi oessmenvbHOCmuU

yejloeeka,

® co30asamv MoOeNu U cxemvl O peuerHus yll€6Hbl.X U no3rnaedmeslbHblx 3a0aq; noHUMAams

HeobXo00uMocms — COONIOOeHUs.  NPEeONUCAHULl, Npeoidzaemvlx 6  UHCMPYKYUAX

UCNONB308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

IIpakTnyeckune padoTsbl.

8 ki1ace

1. IlpaBuna TeXHUKHU O€30MACHOCTH U HEKOTOPBIE BUJIbI paOOT B XUMUYECKOU
nabopaTopun

2. AHanu3 OYBbI

3. Ilonydenue, coOupanue U paclo3HaBaHUE KUCIOPOa.

4. TlonyueHnue, cobupaHue U pacrio3HaBaHUE BOJIOPOIA.

5. IIpuroroBieHue pacTBOPOB COJIEN € UX 3aJaHHOM MACCOBOM JOJIEH.

6. Perenrie sSkcriepuMEHTAIBHBIX 3a71au.

9 kJ1acc

1. DnexkTponuTHYecKas AUCCOLUAIMS U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU

2. V3yueHne CBOWCTB COJISTHON KHCIIOTHI

3. 3y4eHune CBOMCTB CEpHOM KHCIIOTHI

4. Pemenne skcrniepuMeHTaNbHbIX 3a1a4 1o TeMe «Hemeramnsl [V-VII rpynn u ux coequHenuit
5. Pemienne skcepuMeHTaNbHbIX 337a4 110 TeMe «MeTab»

2. Copep:xkanue y4eOHOT0 mpeaMera
8 kiacce
HavajabHble NOHATHA M 32KOHBLI XUMUM 244

no

Tena u BemecTBa. CBOMCTBA BEIECTB. DTAaIOHHbBIE (PH3UUECKHE CBOMCTBA BellecTB. MaTepuanbl
U MarepuaigoBefcHue. Ponb XUMUU B JKM3HU COBpEeMEHHOro obmiectBa. OTHOIIEHHE 00IIecTBa K

XUMHUU: XeMopuiust u xeMo(oous.

Metoas! u3yyenust xumuu. Habmonenue. DxcnepuMmenT MonenupoBanue. Mojenn MaTepualibHbIE U

3HAaKOBBIC NJIM CUMBOJIBHBIC.

l'azer. Kunkoctu. TBEpaple BemecTBa. B3auMHbIE mepexopl MEXAy arperaTHbIMM COCTOSIHUSIMU

BCIICCTBA: BO3IOHKaA (CY6J'II/IM8.I_II/IH) u ILCCY6JII/IMaI_II/I}I, KOHACHCAIUW U UCITAPCHUC, KpUCTAJJIN3alua U

IIJIaBJICHUC.



®uznueckue sBieHUA. UUCThIe BemiecTBa M CMeCH. ['OMOreHHble W rereporeHHbele cmecu. Cmecu
razoo0pasHble, kuakue u TBEpable. CrocoObl pa3aesieHus] cMecel: MeperoHKa, WM TUCTUIUISAIMS,
oTCTauBaHue, (PMIbTPOBAaHUE, KPUCTAUIM3ALMS WU BhIMapuBaHue. Xpomartorpadus. [Ipumenenue
3THX CIIOCOOOB B JIAOOPATOPHON MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.
XHUMHYECKUE 3IEMEHThl. ATOMBI M MOJEKyJbl. [IpocTeie M cloKHBIE BellecTBa. AJUIOTPOINHUS Ha
npumepe Kucinopoga. OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYJsipHOro yueHus. Monbl. BemecTBa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHHSL.
3Haku (CHMMBOJIBI) XMMHUYECKUX 3JIeMeHTOB. MHQopmanus, KOTOPYIO HECYT 3HAKH XUMHUYECKUX
AJIEMEHTOB. DTHUMOJIOTHSI HA3BAaHUNW HEKOTOPBIX XMMHUYECKUX 3yieMeHTOB. Ilepuoanueckas tabnuia
xuMHuueckux 3yemMeHToB /. 1. MenzaeneeBa: KOpOTKONEPUOAHBIA U JIMHHOIIEPUOIHBIA BapUAHTBHI.
[Tepuonpt u rpynmel. [maBHas u moOouyHas moarpymnnbl wid A- u b-rpynmel. OTHocHTeNnbHAs
aTOMHas mMacca.
Xumuyeckue ¢opmynbl. HMuaekcsl u kodpdumuentsl. OTHOCUTENbHAs MOJEKYJIspHas Macca.
MaccoBasi 7011 XUMHUYECKOTO AJIEMEHTa B coeqMHEeHNHU. MHpOopManus, KOTOPYIO HECYT XUMHYECKHE
hopmyIbI.
BanentHocts. CTpykTypHBIE (OpMYNBI. XHUMHUYECKHE SJEMEHTHI C IMOCTOSHHOW W TIEpEeMEHHOM
BaJICHTHOCTHIO. BpIBOA (opmynsl coeauHeHuss MO BajJeHTHOCTH. OmnpeleneHue BaJIeHTHOCTH
XUMHUYECKOT0 3JieMeHTa 1o (popmyiie BeuiecTBa. CocTaBiieHUE HA3BAaHUN COEIMHEHUH, COCTOSAIIUX U3
JBYX XMMHUYECKHUX 3JIEMEHTOB, 10 BAJIGHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckue peakuuu. PeareHTel u npoayKTsl peakuuu. [Ipu3sHaky XMMU4ECKUX peakuuii. Y CI0BUs
WX MpOTEKaHud M mpekpaumieHus. Peakuuum ropeHus. ODK30T€PMUYECKHE M HSHIOTEPMUYECKHE
peakuuu.
3aKOH COXpAaHEHHMs MacChl BeElIeCTB. XHMHYeCKHMe YypaBHEHHs. (COCTaBlIEHHE XUMHUYECKUX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.
Knaccudukanus XuMUYECKMX peakUuid IO COCTaBy M YHCIY PEareHTOB U MPOAYKTOB. THIIBI
XUMHYCCKHUX peakiuid. Peaknum coenHeHus, pa3ioKeHus, 3aMeleHus 1 oomeHna. Karanmsaropsl u
KaTaJlus.
JdemoHcTpanmu.

e Komnekuus MarepuanoB v U3AEIUN U3 HUX.
Mogenu, ncnosab3yeMble Ha ypokax (pPU3HMKH, OUOJIOTHUH U Teorpaduu.
OO0BEMHBIE U IAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKHUX BEIECTB.
Mopnenu KpUCTaJUIMYECKUX PEHIETOK.
ColGupanue npubopa 715t TOJIYISHHS Ta3a U MPOBEPKa €ro Ha Te€PMETUYHOCTbD.
Bosronka cyxoro jibja, noja win HadTaluHa.
ArperaTHble COCTOSIHHSI BOJIBI.
Pa3znenenue 1ByX HeCMEMIMBAIOIIUXCS )KUJIKOCTEH ¢ TOMOIIBIO AETUTEIBHON BOPOHKHU.
Huctunnsrop u ero padora.
YcranoBka 1715 puiabTpoBaHus U €€ paboTa.
VYcTaHoBKa /1715 BeIIapuBaHUs U e€ padora.
Kounexmust 6bITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3AYXA.
Paznenenue kpacsiero BeuiecTsa omMactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpagpuH.
Mojenu aquIoTpONHBIX MOAU(PHUKAIIUN YIIepoaa U Cephl.
ITomy4yenue o30Ha.
Hoprpetst 1. 5. Bepriennyca u JI. . Menneneesa.
Koporkoneproauelii 1 JUIMHHONEpUOAHBIA BapuaHThl l[lepuogmyeckoit cucremsr . U.
Menneneena
KoHcTpynpoBanue mapocTepKHEBBIX MOJIETIEH MOJIEKYI.
Amnmnapar Kunmna.
Paznoxxenune 6uxpomara aMMOHHMSL.
I'openue cepbl 1 MArHUEBOM JIEHTBHI.
[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.
OnBIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MAcChl BEILIECTB.
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e Topenue Qochopa, pacTBOpeHHE MPOIYyKTa TOPEHHUS B BOJE M UCCIIEJOBAHHE MOTYyYEHHOTO
pacTBopa JIaKMYCOM.
e BsauMmoneiicTBHE COISTHON KUCIOTEI C IIMHKOM.
e [lonyuenue ruapokcuna meau(ll) u ero paznoxeHue nNpu HarpeBaHUHU.
JlabGopaTopHble ONBITHI.
1. O3HakoMJIEHHE C KOJUIEKLIIMEN 1a00paTOPHOM MOCY/IbI.
2. [IpoBepka mpubopa i MoJIy4eHUs Ta30B Ha TePMETUYHOCTD.
3. O3HaKOMJIEHHE C MUHEpAJIaMH, 00pa3yIOLUMHU TPAHUT.
4. [IpuroToBiieHUE TreTEPOreHHON CMeCH MOPOIIKOB CEpbl U JKeJe3a U UX pa3/ieJeHHe.
5. B3aumopeiicTBie pacTBOPOB XJIOPUAOB U MOTUIOB KA C paCTBOPOM HUTparta cepedpa.
6. [Tonyuenue ruapokcuaa meau(Il) u ero B3aumMoelicTBUE C CEPHON KUCIOTOM.
7. B3anMoencTBIE pacTBOPA COBI C KMCIIOTOM.
8. IlpoBepka 3akOHA COXpaHEHHUSI MacChl BEIIECTB HAa MPUMEPE B3aUMOACUCTBUA IENOYN U KUCTOTHIL.
9. IlpoBepka 3aKOHA COXpPAHEHHsI MACChl BEIIECTB HA MPHUMEPE B3aMMOJACHCTBHS IIENOYM U COJU
xenesa (I11).
10. Paznoxenue nepokcuaa BoI0pojia ¢ MOMOIIbI0 okcuaa mapradma (I1V).
11.3amerenue xxene3oM MeIu B METHOM KYIIOpPOCE.
IIpakTnyeckune padoTsbl.
1. IlpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPBIE BUJIBI PAOOT B XUMUYECKOM
nabopaTtopuu
2. AHanu3 no4BbI

Bakneiimue mnpeacTaBuTeNId HeOpPraHuveckux BemecTB. KosimvecTBeHHbIe OTHOLICHUSI B
xumuu 17 4

CocraB Bo3nyxa. [lonarue 06 0o6beMHOI fo7€e (@) KOMIOHEHTa MPUPOTHON Ta30BOMH CMECH —
BO3ayxa. Pacuer o6bemMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00BEMHOM J0J1€ U HA00OPOT.

Kucnopon. Oszon. Ilomydenme kuciopoma. CoOupaHue W paclio3HaBaHUWE KHCIOPOJA.

XHUMHYECKHE CBOMCTBA KHUCIOpPOAA: B3aUMOJCHMCTBHE C METaUlaMH, HEMETalIaMH U CJIOKHBIMU
BemectBami. [Ipumenenne kuciaopoaa. KpyroBopot kuciopoaa B nmpupoe.

Oxcunsl. OOpa3oBaHue Ha3BaHUM OKCUAOB MO ux popmynam. CocraBienue Gopmysn OKCHIOB MO
uX Ha3BaHUAM. [IpencraBuTeny OKCUAOB: BOJA U YTIIEKUCIBIN T'a3, HErameéHas H3BECTb.
Bomopon B mnpupone. ®dusmyeckue M XMUMHUYECKHME CBOMCTBAa BOJOpPOAA, €ro IOJyYE€HUE U
MIpUMEHEHUE.
Kucnotsl, ux cocraB u ux knaccupukanus. Manukaropel. Tabmuma pactBopumoctu. ComsHas u
CepHasi KUCIIOTHI, UX CBOMCTBA M MPUMEHEHHE.
Comm, ux coctaB 1 Ha3BaHus. PacTBopuMocTh coneil B Boze. [IpencraBurenu coneit: XJiopua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.
[TocTostnnass ABoragpo. KommuectBo BemiectBa. Monb. MomsipHas macca. KpaTHble eauHUIBI
M3MEPEHHS KOJIMYECTBA BEIIECTBA — MIJUIMMOJb U KHJIOMOJIb, MUJUIUMOJISIPHAS M KHJIOMOJISIpHAS
Macchl BEUIECTBA.
Pacuetsl ¢ ucnonb3oBaHUEM TMOHSATUN «KOJWYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «IOCTOsTHHAs
ABoraapoy.
3akoH ABoraapo. MoJsipHbIii 00beM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS TJIOTHOCTH OIHOTO
rasa 1o JIpyromy.
Kparnple eauHUIBI U3MEPEHHS — MWUIMMOJSPHBIA M KHJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX
BEILIECTB.
PacueTsl ¢ WCTONB30BaHUEM TMOHATHA «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIN
00BEM Ta30BY», «IIOCTOSTHHAS ABOTAIPO».
PacueTsl ¢ WCTONB30BaHUEM TMOHATHA «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIN
00BEM Ta30By», «4UCI0 ABOTAIPO».
I'uapocdepa. KpyroBopor Boasl B mpupojge. Pusmveckne W XUMHUYECKHE CBOWCTBA BOJIBI:
B3aUMO/ICHICTBUE C OKCUAAMHU.



OcHoBaHus, UX COCTaB. PacTBOpUMOCTh, OCHOBaHMHM B Boj€. M3MeHeHHe OKpacKH MHIUKATOPOB B
uienoyHoi cpene. [lpencraBurenu menoyeit: THAPOKCUIBI HATPUSL, KIS U KaJIbITHSL.
PactBoputens u pacrBopéHHOe BemecTBo. PactBopbl. PactBopenme. ['maparsl. MaccoBas nonst
pacTBOpEHHOrO BellecTBAa. PacdeTbl, CBSA3aHHBIE C MCIIONB30BAHUEM IIOHATUS «MaccoBas IOJs
PacTBOPEHHOTO BELIECTBAY.
JdeMoHcTpanuu.
e Onpenenenue coaepkaHus KUCIOPOia B BO3AYyXeE.
[TosryueHue Kuciaopoa pa3iioKeHUEM IIEpMaHraHaTa Kajaus U epoKCUaa BOAOPOa.
CobupaHue METO/I0M BBITECHEHHSI BO3yXa U BOJIBL.
PacnoznaBanue kucimoposa.
['openne mMarawsi, xeesa, yris, cepsl U pocdopa B KUCIOPOE.
Kosmneknusa okcuaos
[Tony4enue, cobupaHnue u pacro3HaBaHUE BOJIOPO/IA.
I'openue Bogopoaa.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).
Konnekuusi MUHEpalbHBIX KUCIOT.
[TpaBuiio paz0aBieHUs CepOil KUCIOTHI.
Komnnexuust cosei.
Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
HexoTtopsie MeTasmibl, HEMETaUIbl U COCIMHEHMS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
Mopenb MossIpHOTO 00BeMa Ta3000pa3HBIX BEIIECTB.
Kosnekuusa ocHoBaHui
JlaGopaTopHble ONBITHI.
12. ITomyTHEHHE N3BECTKOBOI BOJIBI IIPH MPOITYCKAHUHU YIIIEKHCIIOTO rasa.
13. [Tomy4yeHue BOAOPOIa B3aUMOACHCTBUEM IIMHKA U COJISTHOM KHUCIIOTHI.
14. Pacnio3HaBaHue KUCIOT UHIUKATOPAMH.
15. 3meHeHne OKpacKu MHIUKATOPOB B IICIOYHOU CpeJIe.
16. O3HakoMIieHHE C MpenapataMu JOMalllHEeHd WM IIKOJIHHOW alTeyKh — PacTBOpaMU MEPOKCUIA
BOJIOPOAA, CIIUPTOBOM HACTOWKH MOJ1a M HAIATBIPHOT'O CIUPTA.
IIpakTnyeckune padoThI.
3. [lonyuenue, cobrpanue 1 pacrio3HaBaHHE KUCIOPO/a.
4. [onydeHnue, coOupaHue U pacro3HaBaHUE BOJOPO/IA.
5. IIpuroroBieHue pacTBOPOB COJIEH € UX 33JaHHON MacCOBOM JIOJIEH.

OcHoBHBIE KJIacChl HeOPraHuyeckux coequHenui 10 u

OO6o6mmenne cBeneHU 00 OKcHMIaX, WX KIacCU(pUKALMK, Ha3BaHUSAX U cBoWcTBax. CrmocoOsl
MOJYYECHUST OKCUI0B

OcHoBaHus, uX KilaccuuKaius, Ha3BaHUS U CBOHCTBa. B3auMmojeilcTBHE C KHUCIOTaMH,
KHUCJIOTHBIMU OKCHJIAMHU U COJIAMH. Pa3noskeHne HepacTBOPUMBIX OCHOBaHUU. CrocoObl MONTydeHUs
OCHOBaHHIA.

Kucnotsl, ux knaccudukanus u HazBanusg. O0mue XMMHIECKUE CBOWCTBA KUCIOT. B3auMopeiicTeue
KHUCJIOT C METaJNIaMU. DJIEKTPOXUMHYECKUH psAJl HANPSHKEHUW MeTauioB. B3anmoielicTBuEe KUCHIOT C
OKCHJIAMU METAJIOB. B3anMoAeicTBHE KHCIOT € OCHOBAHUSMH — pEAKIHS HEWTpaIu3aluu.
BiaumopeiictBue kucinot ¢ consmu. [lomyuenue 6eCKUCIOPOIHBIX U KACIOPOICOIEPKAIIIX KUCTIOT.
Comm, nx kiaccudukanus U CBoicTBa. B3zammosencTBrue coneil ¢ MeTtaiiaMu, 0COOCHHOCTH ITHX
peakuuii. BzauMoaencTBue coiei ¢ COIsMH.

['eneTnueckue psaapl MeTaJla M HEMeTasuia. ['eHeTrndeckas CBsi3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX
BEILIECTB.

JlabGopaTopHbie ONBITHI.

17. B3aumoelicTBUE OKCHIA KaJIbIUI C BOIOM.

18. IlomyTHEHUE U3BECTKOBOM BO/IBI.

19. Peakiust HeHTpaiu3anuu.
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20. [Monmyuyenue ruapokrcuaa meau (I1) u ero B3aumoaeicTBrE ¢ KMCIOTOM.
21. Paznoxenue ruapokcuna meau (11) mpu HarpeBanum.

22. BzauMoaeiicTBUE KUCIOT ¢ METAJIAMHU.

23. B3auMoieiiCTBUE KUCIIOT C COJIIMHU.

24. O3HaKOMJICHHE C KOJUIEKIIUEN COJIEH.

25. BzaumoseiictBue cynbhara menu (1) ¢ xemnesom.

26. BzauMoeiicTBre COJIEN C COIISIMU.

27. I'eneTndeckast CBsI3b Ha IPUMEPE COEIMHEHUN MEIH.

IIpakTuyeckue padoThl

6. PelieHne sSKkCiepUMEHTANIBHBIX 3a/1a4.

epuoauueckuii 3akoH u Illepuoanyeckas cucreMa xumuueckux jaemenToB J[.U. MenaeneeBa
U CTpoeHHe aToMa 8 4

EcTtecTBeHHbIE ceMelCTBA XMMHUYECKHX AJIEMEHTOB: ILEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAIUIbI,
rajloreHbl, HHepTHbIE (OnaropoHbie) ra3pl. AM@oTepHOCTh. AMPOTEPHBIE OKCUABI U THAPOKCHUIBIL.
KomiuiekcHeie conu.

Otkpertue /1. 1. MenneneesiM [lepuoanueckoro 3akoHa u coznanue uM llepuoauyeckoit cucteMbl
XUMHUYECKUX IJIEMEHTOB.

ATombl Kak ¢opMa CYIIECTBOBAHHMS XHUMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH
aToMOB. J[oKa3aTenbCTBa CIIOKHOCTH cTpoeHHs atoMoB. Omnbitel Pesepdopna. [TnanerapHas moens
CTPOEHHUS aTOMa.

CocTtaB aTOMHBIX s€p: HPOTOHBI, HEHUTpoHBL. OTHOCUTENbHAas aTOMHAs Macca. B3auMocBs3b
MOHATUN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAsl Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3y1eMeHTOB NeNe |-
20. [ToHsiTHE O 3aBEPUICHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. Gusnyeckuii cMmpici cumMBosMKHY [lepuoanueckoii cucremsl. CoBpeMeHHast GOpMYIUPOBKA
[lepuoanueckoro 3akoHa. VI3MeHeHUS CBOWCTB 3JEMEHTOB B MEPUOJAAX U TPYIIax, Kak (QyHKIUS
CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTepucTuKa 3JIeMEeHTa-MeTajljla U 3JIEMEHTAa-HeMeTalla o uX nosiokeHuto B [lepuoanueckoit
cucTeMe XxuMuaeckux aneMeHToB J[. 1. Meneneena.

JdemMoHncTpanuu.

Paznuunbie Gopmbl TaOIHUI] TEPUOTUIECKON CUCTEMBI.

MopenupoBanue nnoctpoenus [lepuonnueckoit cucrems! J[. 1. Menneneesa.

Mopnenn aToMOB XUMUYECKHUX AJIEMEHTOB.

Mozenu aToMOB 371€eMEHTOB 1—3-T0 eprooB

JlaGopaTopHbIe ONBITHI.

28. [Nonyyenue ampoTepHOTO TUIPOKCUAA U UCCIIEIOBAaHUE €T0 CBOMCTB.

Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKu 94

HonHas xumuueckas cBs3b. MOHBI, 0Opa3oBaHHbIE aTOMaMM METAJUIOB M HeMmeTauioB. CxeMbl
o0Opa3oBaHMsI MOHHOM CBA3M JJii OMHApHBIX COeAUMHEHMH. VMOHHBIE KpHCTaNIMYECKUE PELIETKU U
¢u3nyeckue CBOICTBAa BEUIECTB C OTUM THIOM pemérok. Ilonstue o QopmynpHON equHMIE
BEIIIECTBA.

KoBasieHTHas XuMHU4ecKas CBsA3b. JJIEKTPOHHBIE U CTPYKTypHBbIE GopMyIbl. [IoHATHE O BaJEHTHOCTH.
KoBanentnass HemosspHas cBsizb. Cxembl 00Opa3oBaHHMs KOBAJIEHTHOW CBA3M Il OWHApHBIX
coequHEHN. MOJIeKyIsIpHbIE U aTOMHBIE KPUCTAIUIMYECKHUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM
TUIIOM PEIIETOK.

ONeKTpOOTpULATENBHOCTh. Psin anexTpoorpunatensHocTd. KoBanieHTHas MOJspHas XUMUYECKas
cBs3b. Jlumonb. Cxembl 00pa30BaHUs KOBAJEHTHOM MOJSPHON CBSI3U Ui OMHAPHBIX COETUHEHHIA.
MounekynspHble U aTOMHBIE KPHUCTAUIMYECKUE PEHIETKH, U CBOMCTBA BEILECTB C 3TUM THUIIOM
pEUIETOK.

Merannudeckass XMUMHMYECKas CBsI3b M MeTajIMdeckass Kpucramunyeckas pemeérka. CBoiicTBa
BELIECTB C 3TUM THUIIOM pelI€ToK. EnuHas mpupoja XUMHYECKUX CBS3EHl.
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Crenenp okucienusi. CpaBHEHUE CTENEHU OKUCIICHHS M BaJleHTHOCTH. [IpaBuia pacué€ra creneHeu
OKUCJICHUS TI0 (popMyITaM XUMUYECKUX COCTUHEHUH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpenerneHnue CTENeHed OKUCIEHUsS I 3JIEMEHTOB,
0o0pa3ylomMX BEIIECTBA pa3HBIX KJIACCOB. Peaknuu HMOHHOTO OOMEHa ¥  OKHUCIHMTENIbHO-
BOCCTAHOBUTEJbHBIE peakuuu. OKHUCIHUTENh M BOCCTAHOBHUTEINb, OKHCIEHHE M BOCCTAHOBIICHHE.
CocraBiieHHE YpaBHEHHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN METOJO0M 3JIEKTPOHHOIO
Oananca.

JdeMoHcTpanuu.

Buneodparments! u cnaiiabl «MloHHAas XUMUYECKas CBSI3bY.

e Kotekuus BemecTB C MOHHONM XUMUYECKOU CBA3BIO.

e Mojenu HOHHBIX KPUCTAININYECKUX PEIIETOK.

e Buneodparments! u cnaiiasl «KoBaneHTHass XUMUYECKast CBS3bY.

e Kosueknus BemecTB MOJEKYIIPHOTO U aTOMHOI'O CTPOCHHUS.
[ ]
[ ]

Moenu MOJEKYIISIPHBIX M @TOMHBIX KPUCTAIUIMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiipl «MeTamTndecKas XMMUIecKas CBSI3b».
Komnnexnus «MeTtaniabl U CIIIaBBIY.

B3auMopeicTBre ITMHKA C CePO, COISTHOM KUCI0TOH, Xiopuaom meau (I1).
['openue maruus.

B3aumoneiicTBre XJIOPHOM M CEPOBOAOPOIHOM BOIBI.

JlabGopaTopHble ONBITHI.

29. H3roTtoBieHHe MOJEIH, WITIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBS3H

9 kaacce
IloBTOpeHue u 00001IEHUE CBeeHUIT 110 Kypcy 8-ro kiacca 4 4
bunapusie coegunenus. Okcuapl cojeoOpasyromme U HeconeoOpasyrommue. ['uapoxcuas:
OCHOBaHUs, aMpoTepHbIe, KUCIOTHL. CpeTHre, KUCITBIE, OCHOBHBIE COJIH.
OO6o0menre cBeAeHU O XUMHYeCKHX peakiusax. Kiaccupukanus XUMHUYECKHMX peakuuid o
pPa3IMYHBIM OCHOBAHUSIM: COCTaBY M YHCIIY PEarupyromux U oOpa3yIIIMXCs BEIIECTB, TEINIOBOMY
a¢dekTy, HanmpaBIEeHUIO, U3MEHEHUIO CTETICHENH OKUCIICHHSI DJIEMEHTOB, 00pa3yIOIUX pearupyromme
BElIEeCTBa, (pas3e, NCIOJIb30BAHUIO KaTaln3aTopa.
[lonsiTHe O CKOpPOCTH XUMHUYECKOM peakuuu. PakTOphl, BIUAIOINIME HA CKOPOCTh XUMHUYECKHUX
peakiuii: TpHpoJa pearupyrolMux BEIIeCTB, WX KOHIEHTpaIus, TeMmIeparypa, IUIONalb
CONPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karanus.
JdemoHcTpanmu.
e (O3HAKOMIIEHHE C KOJUIEKIHUSIMU METAIJIOB U HEMETAILIIOB.
O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUJOB, KUCITIOT U COJIEH.
3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEAKIIMH OT IPUPOIbI PEArHPYIONTUX BEIICCTB.
3aBUCHMOCTH CKOPOCTH XUMUYECKON PEaKIIUU OT KOHIIEHTPAIIMH PEearupyroInX BEIECTB.
3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIIMU OT TUIOMIAIN COMIPUKOCHOBEHHS Pearupyronmx
BEIECTB («KUTIAIIUNA CII0M»).
e 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLUU OT TEMIEPATYPhI PEAarupPyIOIIUX BELIECTB.
JlaGopaTopHble ONBITHI.
1. BauMopelicTBue aMMmuaka v XJIOpoBOJA0pOa.
2. Peakuust HeMTpaau3alum.
3. Habmronienue temnoBoro 3¢ dexra peakiuu HeuTpain3aiui.
4. BzaumoieiicTBrE cepHOM KUCIOTHI ¢ okcuioMm meau (II).
5. PaznosxeHue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTajna3bl KapTodes
6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEeaKIUU OT MPUPOAbl PEarMpyrolIUX BEUIECTB HA MPUMEPE
B3aUMOJICHCTBUSI PACTBOPOB THOCYJIb(aTa HaTpus M XJopuaa Oapus, THOCylbhara HATpUS U
COJITHOM KHMCIIOTHI.
7. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEaKIIUU OT MPUPOJIbI METAJIJIOB MPU WX B3aUMOJEHCTBUU C
COJISTHOM KUCJIOTOM.
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8. 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW pEaKIMU OT MPUPOJbl KUCIOT MPU B3aUMOJCHCTBHH HX C
KEJIE30M.

9. 3aBUCUMOCTbh CKOPOCTH XMMHUUYECKOMN peakii OT TEMIIEPaTypPBhl.

10.3aBHCUMOCTbH CKOPOCTH XMMHUYECKON pEaKIIMKU OT KOHLEHTPALIUU.

11. 3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakluy OT IUIOIIATH CONPUKOCHOBEHUS pearupyroiumx
BEILIECTB.

12. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOHN peakiMu OT KaTajanu3aTopa.

XuMHUYeCKHe PeaKlMd B PACTBOPAX JIeKTPOauToB 11 4
[lonsTe 00 AJIEKTPOJIUTUYECKOW AMCCOLUAIMM. OJEKTPOIUTHI W HEIEKTPOJIUTHL. MexaHusm
JUCCOLMAIMI 3JIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOJIUTUYECKON
nuccouuanui. CHIIbHBIE U C1a0ble 3J1EKTPOJIUTHI.
OcHOBHbIE TOJOXKEHHSI TEOPUU DIEKTPOIUTHYECKON muccouunanuu. Kinaccupukanuss MOHOB M UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS M COMTU KaK 3JEKTPOIUTHI. VX KilaccupuKanus U TUCCOIUAIINS.
OO0mue XUMHUYECKHE CBOMCTBA KHUCIIOT: M3MEHEHHE OKpPAacKd HWHAMKATOPOB, B3aHMOJCICTBHE C
MeTaJlJIJaMHi, OKCU/IaMU U THUJIPOKCUJIAMU METAJJIOB U COJISIMU. MOJIEKY/IsIpHbIE U MOHHBIE (TIOJIHbIE U
COKpalI€HHbIC) YpaBHEHMsI peakiuil. XUMHUYECKUN CMBICT COKPAIIEHHBIX ypaBHEHHUH. Y CIOBUA
MIPOTEKAHUS PEAKIUIl MEKIY JIEKTPOJIUTAMU /10 KOHIIA. Pl aKTUBHOCTH METAJIJIOB.
OO0mue XMMHYECKHe CBOWCTBA IIEJIOYEH: B3aMMOJACUCTBUE C KHUCIOTaMH, OKCUIAMU HEMETalIOB,
cosimu. O01IMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH: B3aUMOJICHCTBHE C KUCIOTAMH,
paziioKeHUe NpU HarpeBaHUU.
OO01me XMMUYECKHE CBOMCTBA CPEAHUX COJIEH: B3aUMOAEUCTBUE C KUCIOTaMU, I1E€JI0YaMH, COJISIMU U
MeTauiamMu. B3anmoaencTBre KUCIbIX COJIEH CO MIET0UYaMU.
M'aaponus, kak 0OMEHHOE B3aMMOJCHCTBUE COJIeH ¢ BOAOU. [ MIpONIU3 COMM CHIIBHOTO OCHOBAHUS U
ciaboii KUcnoThl. ['uaponus conu cnaboro ocHOBaHMS U CUIIbHOM KucioTel. [kana pH.
CBoiicTBa KMCIIOT, OCHOBAHUN, OKCUOB U COJIEH B CBETE TEOPUU IEKTPOIUTHUECKON AMCCOLUAINN
Y OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
JdemoHcTpanmu.

e lcnbiTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJIHOCTh

e 3aBHCHMOCTb 2JIEKTPOIPOBOAHOCTH YKCYCHOW KHCIIOTHI OT KOHIICHTPALUH.

e J[BM)KEHUE OKpPALICHHBIX HOHOB B 3JIEKTPUUYECKOM I10J1€

e Omnpenenenne xapakrepa cpesibl B pacTBOPax COJEH.
JlaGopaTopHble ONBITHI.
13. Jlucconmanus cnadbIX 3JIEKTPOJIUTOB HA PUMEPE YKCYCHOM KUCIOTHI.
14. 3meHeHne OKpacKu HHIUKATOPOB B KUCIIOTHOU Cpejie.
15.Peakunsa HeUTpanu3aluy pacTBOPa MIENOYN PAIUYHBIMUA KHUCIOTAMHU.
16. [Nomygyenue runpoxcuaa meau(ll) u ero B3anmMoneiicTBUE C pa3IMUHBIMU KUCIOTaMHU.
17. BzauMoaeicTBrE CUITBHBIX KUCIOT ¢ okcuaoM Meau(1l).
18-20. BzaumozeiicTBrE KUCIOT C METAIJIAMH.
21. KauecTBeHHas peakius Ha KapOOHAT-HOH.
22. IlomyuyeHue CTyAHsI KPEMHHUEBOM KUCIIOTHI.
23. KauecTBeHHas peakiusi Ha XJIOPUA- WU CyJb(aT-HOHBI
24. I3MeHeHne OKpacKu HHANKATOPOB B IIEJIIOYHOM CpeIE.
25. B3auMmopeicTBHE HIENI0YEN C YIVIEKUCIIBIM ra3oM.
26. KauecTBeHHas peakius Ha KaTHOH aMMOHHS.
27. llomyuenue ruapokcuaa meau(ll) u ero pasnoxenue.
28. B3zaumoseiicTBre kapOOHATOB C KUCIOTAMH.
29. llonyuyenue ruapokcuaa xeneza(lll).
30. BzaumopeiictBue xkene3a ¢ pactBopoM cyibdaTta meau(ll)
IIpakTnyeckune padorTsl
1. DnexTponuTHYECKas AUCCOLUAIMS U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

HemMera/uIbl M UX coeIMHEHHUd 25 4
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CtpoeHre aTOMOB HEMETaUIOB U uX TnosoxkeHnue B [lepuoamueckord cucreme. Psn
NEKTpoOoTpULaTeNbHOCTH. Kpucramnueckue peméTrku HEMETalIoB — IPOCTBIX  BELIECTB.
Annorponust u e€ mpuunHbl. dPu3ndeckrue CBocTBa HeMeTaioB. OOIIME XUMHUYECKHE CBOMCTBA
HEMETAJIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"anoreHsl, cTpoeHHE MX aTOMOB W MoOjeKyln. Du3nueckue M XMMHUYECKHE CBOWCTBA TaJIOrE€HOB.
3aKOHOMEPHOCTH M3MEHEHHMsS] CBOWCTB TaJOT€HOB B 3aBUCUMOCTU OT UX IIOJIOXKEHHUS B
[lepuonnueckoil cucreme. HaxoxneHue rajoreHoB B NPUPOAE M HUX IOJIydyeHHE. 3HA4YE€HUE HU
IIPUMEHEHHE T'aJIOTEHOB.

["anoreHoBOOPOJBI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAsi, COJIsHAs, OpOMOBOIOPOIHAS,
nonosonopoaHas. I'amorenuapl. KauecTBeHHBlE peaklMM Ha TajgoreHuA-voHbl. llpumenenue
COEIMHEHUI raJIoreHOB U UX OMOJIOTHYECKas poOJlb.

OOmas xapaktepuctuka snmemMeHToB VI A — rpymmel. Cepa B mpupojae U €€ IOIydeHHe.
AnnotponHsle MOAU(UKALIMYU Cepbl U UX CBOMCTBAa. XMMUYECKHUE CBOMCTBA CEPhI U €€ IPUMEHEHHE.
CepoBOIOpOI: CTPOCHHE MOJEKYJbl, (HU3NUYECKHEe W XHMUYECKHE, IOJIY4YeHHE U 3HAuCHHeE.
CepoBonopoaHas kuciora. Cynbduasl 1 ux 3HaueHue. JIIoMuHOPOPBHI.

Oxcun cepri(IV), cepaucras kuciora, cynbdurel. KauecTBeHHAs peakuus Ha Cyab(UT-HOH.

Oxcun cepwi(VI), cepnas kucnora, cyiabdarsl. Kpucrammoruaparsl. KauecTBeHHass peakuus Ha
cynbdaT-1oH.

CepHast KHCIIOTa — CHIIBHBIN 37eKTpoauT. CBoiicTBa pa30aBIeHHON CepHON KHCIOTHI, KAaK TUITUYHOM
KHMCJIOTBI: B3aUMOJIEUCTBHE C METaUIaMU, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIaMH, OCHOBAaHUSIMHU U
aM(OTepHBIMU TUAPOKCUIAMU, colisiMU. KauecTBeHHas peakiys Ha Cynb(ar-uoH.

OO6mras xapakTepucTuka 31eMeHTOB VA rpymmbsl. A30T, CTPOGHHE aTOMa U MOJIeKYJbl. Du3ndeckue
Y XUMHUYECKUE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJE U €ro OMOJIOrHyecKas pob.
AMMHaK, CTpOSHHE MOJIEKYNIBI U (pU3MUecKue CBOMCTBA. AMMHauyHas BOJA, HAIIATHIPHBIA CIHPT,
IMIpaT aMMuaka. JIOHOpHO-aKLENTOpHbI  MeXxaHW3M OoOpa3oBaHUS KaTHMOHA  aMMOHHUS.
BoccranoBurenbHbie cBoiicTBa aMmmuaka. Coiyu aMMOHUS U UX IpuMeHeHue. KauecTBeHHas peakuus
Ha KaTMOH aMMOHHS.

Oxcuapl a3ora: HecojieoOpa3yrollMe U KHUCIOTHblE. A30THCTas KHUCIOTa U HUTPUTHL. A30THas
KHCJI0Ta, e€ royiyueHue u cBoiictBa. Hutparsl.

®ochop, crpoenne aroma wu ammorponusi. Dochuasl. Dochun. Oxcun dochopa(V) u
optodochopHnas kucinora. Docdarel. PochopHble ynodpenus. MTHCEKTULIHIBI.

Obmas xapaktepuctuka saeMeHToB IV A- rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX
BELIECTB U COECJUHEHUI B 3aBUCHUMOCTH OT IOJOXEHHS 3JIeMEHTOB B llepmomnueckoil cucreme.
VYrnepon. AmnoTponHsle MoaupuUKanuu: anMas, rpadut. AMOpQHBINA yriiepoJ U €ro copra: caxa,
aKTUBUPOBAHHBIM yroiab. AjcopOuus. XuMHuUecKue cBoiicTBa yriepoga. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcun yrnepona(ll): cTpoeHue Momexynsl, momxydeHune u ero coiictBa. Okcupn yriaepona(IV):
CTpPOCHHE MOJIEKYIIbI, [TIOJIy4eHHE U €ro cBoiicTBa. YrosbHas kuciaora. Cojlu YroiabHOW KHCIOTHI:
KapOOHATHI U THAPOKapOOHaTHI. TeXHUYecKas U MUIIEeBas COJa.

Heopranuueckue n opraHu4ecKHe BEIIEeCTBA. Y TIEBOI0POAbl. XMMHUUECKOE CTPOECHNE OPraHNUECKUX
BEIIECTB, KaK MOPSAA0K COETMHEHNS aTOMOB B MOJIEKYJIE IO BAJIECHTHOCTH.

MertaHn, 53TaH, Kak IMpeleibHbIe YIIEBOAOPOAbl. OTWUJIEH U aleTWIEH, KaK HenpeaelbHbIe
(HeHacChIIIEHHBIE)  yIIIeBOAOpOAbl. [opeHue yriaeBojopozoB. KauyecTBeHHBIE peaknMu Ha
HemnpeJelbHbIE COSIUHEHHUS.

OTHIIOBBIN CIUPT, €T0 MOyYeHHe, MPUMEHEeHNe U (hru3nosornyeckoe aeiicrsue. TpexaTOMHBIN CIUPT
riiuepuH. KauecTBeHHas peakiys Ha MHOTOATOMHbBIE CIUPTHI. YKCYCHas — IMpeJCTaBUTENb Kilacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenne ero aroma u cBoiictBa. Kpemuuii B mpupone. Cwmmiuasl 1 cuiiad. OKcun
kpeMHusA(IV). KpemHueBast kuciora u €€ conu.

[IpousBoncTBO cTekna u IeMeHTa. l[IpoayKuus CHJIMKaTHOM TPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, pasuc. OnTuueckoe BOJIOKHO.

Hemerannsl B mpupozge. @pakiMOHHas MEpPEroHKa >KUJKOIO BO3JyXa, Kak CIOCO0 MOJydyeHUs
KHCJIOPOAa, a30Ta, aprona. [lonydyenue pocdopa, KpeMHHUS, XI0pa, HOJa. DIEKTPOIU3 PAaCTBOPOB.
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IlonydyeHne cepHOW KHCIOTBL: CBIPbE, XMMH3M, TEXHOJIIOTMYECKAs CXEMa, METOJ KHIIAIIEro CIIos,
NPUHIUIBI TEINIO0OMEHa, MPOTUBOTOKA M HUPKyJsAiuu. Oneym. IIpou3BoacTBO ammuaka: ChIpbE,
XMMM3M, TEXHOJIOTUYECKAs CXeMa.
JdemMoHcTpanuu

e KoueKkuus HeMETAIUIOB.
Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOp U NPUHLMIIBI €70 PAOOTHI.
["openune HeMeTaIOB — MPOCTHIX BEIIECTB: cepbl, (hocdopa, APEBECHOTO YTJIs.
OO0pa3ibl raJoreHoB — MPOCTHIX BEIIECTB.
B3anmopneicTre rajloreHoB ¢ MeTaJlJIaMU.
BriTecnenue xyopa 6poMoM WK MO/ U3 PACTBOPOB UX COJICH
Komekuus npupoaHbIX COEIUHEHUH XI10pa.
e BsaumogeiicTBue cepsl ¢ METaUIAMH.
e ['opeHue cepbl B KUCIOPOAE
Komnexnus cynbGuAHBIX pyI.
KavecTBeHHas peakuus Ha cyab(ua-HOH
ObecrBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OO6yriauBaHue OpPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Juarpamma «CocTaB Bo3ayxa»
Buneodparments! u cnaiiap! «lItuusu 6azaps»
[Tonyuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa
Paznoxxenue 6uxpomara aMMOHUS
B3anmoneicTBiue KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEABIO
I'openne u€puoro nopoxa
Pa3nosxeHne HUTpaTa Kanusi U TOPEHUE JPEBECHOTO yrojibKa B HEM
O06pa3ibl IpUPOIHBIX coequHeHH (pocdopa.
['openue docdopa Ha BO3Tyxe U B KUCIOPOJIE.
[Tony4yenue 6enoro gochopa 1 UCHIBITAHUE €70 CBOMCTB
Konnekuust «O6pa3iibl NpupOIHBIX COEAMHEHUHN YIiiepoia»
[Toptper H. 1. 3enunckoro. [loriomnienre akTMBUPOBAaHHBIM YIJIEM paCTBOPEHHBIX BEIIECTB
WJIH Ta30B.
YeTpoicTBO IPOTUBOTas3a
Monenu MoeKy MeTaHa, 3TaHa, STUJIEHA U alleTUIICHA.
B3aumoneiicTBue 3TUIIeH ¢ OpOMHOM BOJIOM M pacTBOPOM MEepMaHraHaTa Kajus.
OO01re xMMUYECKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIOTHI
KauecTtBeHHast peakiiis Ha MHOTOAaTOMHbBIE CITUPTBI
Konnexkuust «O0pa3iibl NpupoOgHBIX COEAMHEHUNH KPEMHUS
Komnnekuus crekina, KepaMUKH, IEMEHTA U U3JI€IUH U3 HUX
Konnexkuust npoyKIuu CUIMKAaTHOW MPOMBIIITIEHHOCTH
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CTEKIIA U [IEMEHTa»
Komnexnnsa «IIpupogHeie coeAMHEHNST HEMETAIIIIOBY
Buneogparments! u crnaiiibl «@pakiimoHHas EPErOHKA KHUJIKOTO BO3TyXa»
Buneopparmentst u  cnaiigsl  «llomydeHue BOJOpOAa, KHUCIOpOJAa U TaJOTE€HOB
AJIEKTPOIUTUYECKUM CIIOCOOOM»
Mojenu anmnapatoB AJis IPOU3BOJICTBA CEPHOUM KHCIOTHI.
Mopaens KUISIero Ciaosl.
Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTHI»
Buneodparmentst u cnaiiasl «I[pon3BoacTBO aMMHaKa»
Konnexkuust «CpIpb€ A1 NOMTydEHUsI CEPHOM KUCIIOTBI»
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JlabGopaTopHble ONBITHI

31. Pactio3HaBanue rajioreHua-noHOB

32. KauecTBeHHBIC peaklnK Ha CYIb(haT-HOHBI

33. KauecTBeHHas peakius Ha KATHOH aMMOHUS

34. XuMHuyecKkHre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA

35. KauectBenHsbie peakuuu Ha ¢pochar-noH

36. [lonydyeHue 1 CBOMCTBA YrOJIbHON KUCIOTHI

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

38. IIponyckaHue yrieKucioro ra3a uepe3 pacTBOp CUIIMKaTa HaTpHs
IIpakTHyeckne padboThl

2. I3yueHune CBOWCTB COJISTHOM KHUCIOTHI

3. 3y4eHune CBOMCTB CEpHOM KHCIIOThI

4. Penrenne 3KCepuMEHTANBHBIX 3371a4 1o TeMe «Hemetamner [V-VII rpynm u ux coeqnHeHni

Metaniabl 1 ux coequHenus 174
ITonoxxenne MeramioB B llepuogmyeckon cucreme xumudeckux sieMeHtoB [[. M. Menneneesa,
CTPOEHHUE HX aTOMOB U KpPHUCTALIOB. MeTaminyeckas CBsi3b U METaUIMYecKas KpUCTaIMyecKas
pemi€éTka. Pu3MYECKHME CBOMCTBA METAJUIOB: JJEKTPO- M TEIUIOIPOBOJHOCTB, OTPAKAIOIIAS
CHOCOOHOCTB, MIACTHYHOCTb. CIlNIaBbl YEPHBIE U LIBETHHIE.
MerTaiibl Kak BOCCTAHOBUTEIH. DJIEKTPOXUMUYECKUH Psiji HaNpshKeHU. BzaumoielicTBue MeTaioB
C HEMETaJNIaMH, OKCUJIaMU, KUCJIIOTaMH, COJIAMH. AJTFOMUHOTEPMHUSI.
Okcuabl ¥ TUAPOKCUABI IIETOYHBIX METAJIJIOB, UX TOJIyY€HHE, CBOMCTBA, IpUMeHeHre. Baxuenmme
COJIM LIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B )KUBOM U HEKUBOU MPUPOJE U B )KU3HU YEITOBEKA.
Okcuabl ¥ TUIPOKCUIBI HICIIOYHO3EMEIBHBIX METANIOB, UX MOJy4Y€HUE, CBOMCTBA U MPUMEHEHUE.
Baxneiimne conu MIEIOYHO-3€MENbHBIX METAUIOB, UX 3HAYEHUE B IMPUPOJE U KU3HU UYEIOBEKA.
KapOonats! u ruipokapOOHATHI KaJIbIIHSL.
XKéctkocTh BOIBI: BpeMeHHass W MocTOosHHAs. CrocoObl ycTpaHEHHs] BPEMEHHOH >KECTKOCTH.
Cnioco0bl ycTpaHeHUs TOCTOSTHHOM KECTKOCTH. VIOHUTEI.
CoenuHeHUs amOMUHUSA B IpUpojie. XUMHUYECKHe CBoMcTBa amoMuHUSI. OCOOEHHOCTH OKCHAA U
THAPOKCHIA AIOMUHUSA Kak amMQpOTEpHBIX coeAnMHEHUH. BakHeiimme conu amtoMuHHS (XJIOPHI,
cynbdar).
Ocobennoctu cTpoeHus atoma xeiesa. JKene3o B mpupoje. Baxneitmme pyasl xxenesa. [lomydaenue
gyryHa u ctanu. Okcunsl u rugpokcust xeneza(ll) u (I). Conu xeneza(Il) u (IIT). OOHapyxenue
MOHOB KaTHOHOB JKeJle3a B pacTBOpE. 3HAUEHHUE COECIMHEHU JKeme3a.
Koppo3ust xumuueckasi U 3J1eKTPOXUMUAYECKAsl. 3alUTa METAIJIOB OT KOPPO3UHU.
Mertasisl B ipupojie: B CBOOOTHOM BUE U B BUie coeuHeHui. [Tonsitue o metammypruu. YépHas u
1BeTHass Metautyprus. I[lupomeramnyprus, THAPOMETAILTYPrus, 3JIEKTpOMeTaLTyprus. JloMeHHbIi
nporiecc. [lepepaboTka uyryHa B cTajigb. IJIEKTPOJIU3 PACIIIIaBOB.
JdemoncTpanuu

e BzauMmopelcTBUE HATPUs, JIUTHS U KAJIBLUS C BOJIOM.
I'openue HaTpus, MarHus U ’ese3a B KUCIOPOJIE.
Bcenbinika TepMUTHOM CMECH.
BzaumopeicTBue cMecH MOPOLIKOB CEPBI U KeJe3a, [IUHKA U CEPBL.
B3anmoneicTere alFtOMUHUSA € KUCIOTaMU, IIEI0YaMHU U BOJOM.
B3anmoneicTeue xkene3a u MEIH C XJIOPOM.
B3anmopnencTteue MenM € KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOW M a30THOM KHCJIOTOM
(pa30aBiIeHHON U KOHIIEHTPUPOBAHHOI).
Okpacka IIaMeHu COEIMHEHNSIMU IIEJTOYHbBIX METAIIIIOB
Okpacka IIaMeHu COEMHEHNUSMHU IIETOYHO3EMENIbHBIX METAIIIIOB
["amieHne n3BecTH BOJOM.
[Tonyuenue KECTKOU BOABI B3AUMOJACHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOW BOJIOM.
YcTpaHeHrne BpeMeHHOH jKECTKOCTH KUTISTYCHUEM U T00aBKOM COJIBI.
YcTpaHeHne MOCTOSHHOM KECTKOCTH T00ABKOM COJIBI.
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WNoHUTHI 1 IPUHIUTT UX EeHUCTBUS (BUACO(PparMeHT).

Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.

BuneodparmenTs! u cnaiiapl «OKCUI aTIOMUHUS U €T0 MOAH(PUKAITU.
[Tomryuenue aMmpOTepHOro THAPOKCHUIA ATFOMUHUS M UCCIEIOBaHUE €T0 CBOKCTB
Komneknusa «XUMUYECKUE UCTOYHUKHU TOKA»

Pe3ynbTarhl AIUTENBHOTO SKCHEPUMEHTA IO HM3YYEHHIO KOPPO3UM CTAIbHBIX H3JEIUi B
3aBUCHMOCTH OT YCJIOBHI ITPOLIECCOB

Boccranosnenue meau u3 okcuna meau(Il) Bomopomgom

Buneodparmentst u cnaiiabl « [pon3BOICTBO UyTryHA U CTAH»
Buneodparments! u cnaiiasl «M3aenus u3 4yryHa u CTajim

BuneodparmenTs u cnaiiasl «[Ipor3BoACTBO ATFOMUHHMS

JlaGopaTopHbIe ONBITHI

39. B3aumoeiicTBue xeiesa ¢ pactBopom cyibdara meau(Il)

40. [Tonyyenue U3BECTKOBOM BOJbI U OMBITHI C HEM

41. Tlonyuenue ruapokcuaos xeaesa(ll) u (1)

42 KauecTBEHHbIE pEaKIIMM Ha KATUOHBI JKEJIe3a

IIpakTuyeckue padoThI

5. Pemienne skciepuMEeHTANIBHBIX 337124 110 TeMe «MeTauibhy

IlepBoHa4yabHBIE CBeleHNsI 00 OPraHNYecKNX BemecTBax 44

YrneBogopoasl: MeTaH, 93TaH, HTHIEH. ICTOYHHMKHM YIIIeBOAOPOJOB: MIPUPOIHBIM ra3, He(Ts,
yroae. Kucnopojconep:xaiiye COCIUHEHHS: CIUPTHI (METAHOJ, ATAHOJI, TJIHMIEPHUH), KapOOHOBBIC
KHCIOTHI (YKCyCHasl KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CT€apUHOBAas M OJEHHOBAas KHCIOTHI).
buonornuecku BaxkHbIEC BEIIECTBA: KUPHI, TITIOK03a, OCTKH.

O0o0meHne 3HAHMI MO XMUMHMH 32 KypCc OCHOBHOM mKoJubl. IloaroroBka k OcCHOBHOMY
rocyapCTBEHHOMY 3K3aMeHYy 54

CrpoeHne aroma B COOTBETCTBUU C IIOJIOKEHMEM XHMHUYECKOrO 3iieMeHTa B Ilepmonmueckoit
cucreme. CTpoeHHE BeUIECTBA: XMMHYECKAs CBSA3b M KPUCTANIMYECKHE PEIIETKU. 3aBUCUMOCTh
CBOWCTB OOpa30BaHHBIX AJIEMEHTAMHU IPOCTHIX BEIIECTB (METANIOB, HEMETAIJIOB, OJaropoiHbIX
ra3oB) OT IMOJIOXKEHUs 37eMeHTOB B [lepuoanueckoii cucteme. TUTIONOTHST HEOPTAaHUYECKUX BEIECTB,
JeJICHUE UX Ha KJIacchl U rpynnsl. IIpencraBurenu.

IIpu3Hakyu W yCJIOBHS NPOTEKAHWS XUMHUYECKMX pEakUMid. THUIOJOTHs XUMHUYECKMX PEAKLIUN I10
pa3IUYHBIM OCHOBaHUAM. Peakiiun HOHHOTO 0OMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
XUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTepHbIE XMMUYECKHE CBOMCTBA COJIE00pa3yIOLIUX
OKCHJIOB, THPOKCUIOB (OCHOBaHMM, KUCIOT U aM(OTEPHBIX THIPOKCUAOB), COJEH.

XHMHA M OKpYsKaoIas cpeaa 24
Crpoenne 3emuu: sapo, MaHTHs, 3€MHas KOpa, MX XUMUYeckuid cocrtaB. Jlutochepa u eé
xuMuyeckuil coctaB. Munepansl. Pyasl. Ocanounsie nopobl. [lone3nsie nckonaembie. XUMHUUECKUN
cocTaB Tusipocdepbl. XUMUUYECKHI COCTaB aTMOC(]eEpHI.
HcTouHnkr XMMHYECKOTO 3arpsi3HEHUs OKpyKaromiedl cpenbl. [moOanbHBIE SKOJOTHYECKHE
npoOJieMbl  Y€JIOBEYECTBA: TMAPHHUKOBBIM  d(PQPEeKT, KHUCIOTHBIE JOXKIWA, O30HOBBIC JBIPHI.
MexyHapOoIHOE COTPYAHUYECTBO B OOJIACTH OXpaHBl OKpPYXKAMOIIEH Cpefapl OT XHUMHUYECKOTO
3arps3HEHUs. «3eNEHast XUMUSI».
MapkupoBKa YIaKOBOYHBIX MaTEpPHANOB, SJIEKTPOHUKH U OBITOBOM TEXHUKU, MPOAYKTOB MUTAHUS,
ATUKETOK MO YXOJy 32 OJI€KI0H.
JdemMoHcTpanuu

e Buneodparmentsl u ciaiinpl «CTpoeHne 3eMiu U €€ XUMHUYECKU COCTaB»

e Komiekuuss MUHEpPAJIOB U TOPHBIX MTOPOJT
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e  Komnekuus «Pyapl METAIIIOB)

e Buneodparments! u cnaiipl «I 100abHBIE SKOJOTHUECKUE TPOOIIEMBI YETIOBEUECTBAY

e BuneodparMeHTsl U C1aliIbl O CTETIEHU 3KOJIOTUYECKON YUCTOTHI TOBApa
JlabopaTopHbIe ONbITHI
43. U3yyeHnue rpanura
44. 3yuyeHne MapKUPOBOK Pa3JIMYHBIX BUI0B IPOMBILUIEHHBIX U IIPOJOBOJILCTBEHHBIX TOBAPOB

Tembl NpoeKTHBIX padoT, 8 KIace

Onpenenenue konuuecTBa ButamuHa C B IMMOHE.
Omnpenenenue conepxkanus BuramuHa C B cOkax U ppyKTax.
Opranudeckuie KUCIOThl — KOHCEPBAHTHI MUIIEBBIX MPOTYKTOB.
Oprannueckue KUCI0Thl KaK aHTUOKUCITUTEIH.

OxpaHa okpyxatotieit cpeapl. KoHTpoJib KauecTBa BOBI.
OuncTKa MOBEPXHOCTH MEHOTO CIUIaBa.

[lepuonnueckas cuctema xumuueckux 3neMenToB JI.1.Menneneesa.
[TuieBbie 70OAaBKU: Bpe WM 1037

[Inenka-3To moaumep?

[Toyemy neHoOMIACT TAKOM JIETKUIA?

[IpemapaThl OBITOBOIM XMMHH B HAIIIEM JIOME.

Penkue snemMenTsl U ux reorpadus.

Ponb HeopraHmueckux BEIIECTB B KU3HEACITEILHOCTH KUBBIX OPraHU3MOB.
Conp Ha goporax.

CpenctBa Ui MBIThSI TIOCY/IBI.

CpencTBa 3aluThl OT HACEKOMBIX (MHCEKTUIIU/IbI U PETEIUICHTHI).
Ouznyeckue U XUMHUUECKHE SBICHUS B IPUPO/IE.

Xumuueckas 1abopaTopus B HaIlIEM JIOME.

XUMUYECKHE peaklliy Ha cIyK0e y 4eloBeKa.

XuMus B CyIMEAIKCIIEPTHU3E.

XUMHUS U UCKYCCTBO: Ha YeM JIEPKUTCS KUBOIHCH?

XuMUs U KyJIUHapHs: 4To oo1ero?

XUMHMS ¥ IPEBPALLEHUS aJTKOTOJIS.

XHMHMS ¥ IPEBPALLEHUs caxapa.

Xumus 1 1BeT. HaTypanbHble M HICKYCCTBEHHBIE KPACUTEIH.
XHMHS KypEeHHUSL.

XUMHS JIEKapCTB U HAPKOTHUKOB.

XUMYHUCTKA Ha JOMY.

Uem MOKHO U30JIMPOBATh SJIEKTPUUYECKUNA TPOBOA?
DKcnepTu3a ryoHOM moMabl.

DKcrepTH3a OpraHoIeNTUYECKUX CBOMCTB MIIIEHUYHOTO XJieha.
DKcnepTu3a MIaMITyHsl.

TeMbl NpoeKTHBIX padoT, 9 Kiaace

OnpeﬂeneHHe IMOBEPXHOCTHOT'O HATSAXKCHUS BOJBI IIPU HAJTMYUH PA3TTUIHBIX HpHMeceﬁ.
OrnpezeneHne XMUMUYECKOT0 COCTaBa CIMBOYHOIO MACIa Pa3HbIX MPOU3BOIUTENEH.
OnrtuMuzanus 3aBapuBaHus Jasl.

Otkpertue IICX3 1. . MeHaeneeBbIM CIIy4aiiHOCTh WJIA 3aKOHOMEPHOCTb.

OuKCTKa U UCTIOIB30BAHUE CTOUYHBIX BOJI

HepeuaTquLIe MEXAaHU3MBI U UX BUIBI.

IIutanue u 3710pOBbE.

[IpaBaa u 105Kk O BOJOITPOBOAHOM BOJIE.
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[TpupoHbIe M CHHTETHYECKHE BOJIOKHA.

[IpupoaHbie U CHHTETUYECKUE KPACUTEIIH.

[IpupoHbIe M CHHTETHYECKHE JIEKapCTBa.

[IpupoiHbIe 1 CHHTETHYECKUE MOIOIIUE CPEICTBA.
[Tpon3BOCTBO Ta3UPOBOK.

[IpousBoacTBO 3epKall.

Pa3ButHe nuieBo MpOMBIITUICHHOCTH.

PazButue nopoxa, BB u opyxus.

Pacuer BbIXO/12 MEM TIO TOKY.

PaunonansHoe nuTanue (BUTAMUHBI 1 MUKPODJIEMEHTHI).
Peakiiuy ropeHus Ha TPOU3BOACTBE U B OBITY.

Ponp MeTanioB B co3laHUU UCTOPUUECKOTO JIMIIA TOPOJIA.
Caxapa B IpoJyKTax MAUTaHUS

CoctaB u ne4eOHbIC CBOMCTBA MPUPOTHON MUHEPATHLHOU BOJIBI.
CpenobHOE U3 HECHhEIOOHOTO (0 CHHTETHYECKOM MHUIIIE).
VYriaeBoasl M UX pOJIb ¥ 3HAYCHUE B )KU3HU YETIOBEKA.

Y nobpenus — 106po uiu 37107

dapMareBT — 3TO MEIUK WA XUMHK?

depMeHTBI — UTO 3TO?

XuMudeckasi CynHoCTh Gororpaduu.

XUMHYECKUH aHAIHM3 OCH3WHA.

XuMus BOKPYT Hac.

XUMHUS U IIHAIIA

XHUMUS ¥ 5KOHOMHKA: OCHOBHAsI HOMEHKJIaTypa.

XHUMHS KOCMUYECKOTO KOpaouis (3amackl BO3ayXa B TBEPJAOM BHJIC, OYUCTKA BOJIBI).
XUMHS 1EJUTI0JI03HO-0YMaKHOTO TTPOU3BOICTBA.
DIIEKTPOHHBIM CUTapeTaM-HeT.

DHeprocOeperarIye JaMIibl ¥ IKOJIOTHYECKUN KPU3HC.
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3. TemaTrnueckoe ILIAHUPOBaHUeE Kypca 8 Kiiacca

Home
pa OcHoBHbIE BHABI [1eATEJILHOCTH OOy4awmuxcsa (Ha ypoBHe | OCHOBHbBIE HanpaBJIeHUsI
YPOK Tema ypoka Kou-Bo 4acoB | yHMBepCAJbHBIX Y4eOHBIX JeiiCTBHIA) BOCIIUTATENbHOM AeITeJbHOCTH
OB
n/n
HauaapHbie 244 ObvscHams, 4YTO TPEIMETOM HU3y4YeHHs XuMuu sistores | 1,2,3,4,5,6
NOHSATHUS U 3aKOHBI BEIIECTBA, UX CBOWCTBA U MX MPEBPAICHHUS.
XUMUH Paznuuame Tena u BeniecTBa, BEUIECTBA U MaTEPHAIIHI.
1 Tena u BemecTBa 1 Yemanasnueams  NMPUYUHHO-CIEICTBEHHBIE CBA3UM  MEXIY
CBOMCTBaMHU BELIECTB M UX MPUMEHEHUEM
Xapaxmepuzoeams TONOKHUTEIFHYIO U OTPULIATENBHYIO POJIb
XUMHH B )KU3HU COBPEMEHHOTO O0IIECTBA.
Apeymenmuposams  CBOE OTHOIIEHHE K XeMODUIMH U
xemohooum.
2 MeTonpl  M3ydYCHHS 1 Xapaxmepuzoeams OCHOBHBIE METOJBI HM3y4eHHUS €CTECTBEHHO- | 2,3,5,

XUMHHN

HAYYHBIX JUCIUTUINH.

I1Ipu6ooums mpUMepbl MaTEPUAIBHBIX M 3HAKOBBIX MU
CHUMBOJIBHBIX MOJIeJIel, NCTIOIb3yEeMBIX Ha YPOKaxX (PU3HUKH,
OHOJI0TUH U reorpaduH.

Cobupamb 00bEMHBIE U IAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX
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XUMHNYCCKHUX BCIUICCTB

ArperaTtHbie Pasnuuams Tpu arperaTHBIX COCTOSIHHS BEIIECTBA. 2,3,5
COCTOSIHUSI BEIIECTB Yemanasnueams B3aUMOCBSI3M MKy HUIMH Ha OCHOBE B3aMMHBIX
MIEPEXO0JI0B.
Unniocmpuposams 3Tv IEPEX0JIbI TPUMEPAMHU.
Habnwooams XUMUYECKUN SKCHEPUMEHT U Oelamb BHIBOABI Ha
OCHOBE HAOJIIOAECHUI
[TpakTrueckas Pabomameo C 71a00paTOPHBIM o0opyaoBaHuEM ul| 2345
pabota Ne 1 HarpeBaTeIbHBIMH TPHOOPAaMU B COOTBETCTBUH C IPaBUIIAMH
[TpaBwiia TeXHUKU TEXHHUKH 0€30IacHOCTH.
0C30ITaCHOCTH U Buinoanams  mpocteiiliie  MaHMMYISIUM € JaOOPaTOPHBIM
HEKOTOPBIE BUIBI o0opynoBaHuEM: C TaOOPATOPHBIM IITATUBOM, CO CIIUPTOBKOM
paboT B XUMHUECKOU
naboparopuu
dusnueckue Paznuyams  dusznueckue W XUMHYECKHE SIBICHUSA, 4YHUCTHIE | 2,3,5

SBJICHHUA B XUMHH
KakK OCHOBa

pasaeneHus cMecen

BEILIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums  TpUMEpPBl  CMECEH  PA3IMYHOTO  arperaTHoro
COCTOSIHUSI.

Yemanasnueams ~ TPUYUHHO-CIIEICTBEHHBIE  CBSI3M  MEXIY

(bU3MYECKMMH CBOWCTBAMHM BEIIECTB CMECH W CIOCO0aMU WX
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pasaciICHUA. Paznuuame HUX, onucsleamsb WU Xapakmepus3oeaniob

IMPAKTUYCCKOC 3HAYCHUC.

[IpakTnueckas
pabota Ne 2 Ananu3

II0OYBbI

Pabomamp c 71a00paTOPHBIM obopyioBaHUEM u
HarpeBaTebHBIMU TPHOOPAMU B COOTBETCTBUHU C IPaBUIAMH
TEXHUKHU 0€30IMaCHOCTH.

Buvinonnsams npocreiiue npuéMbl oOpaiieHus ¢ J1a0opaTOpHBIM
000pyJI0BaHUEM: BOPOHKOM, (PHIILTPOM, CTUPTOBKOH.
Habnmwooams  3a  CBOWCTBAMHM  BEIIECTB U SIBJIICHUSIMH,
MIPOUCXOJISIIIIAMH C BEIIICCTBAMH.

Onucviéams XUMUYECKHH HKCIIEPUMEHT C TMOMOIIBI0 PYCCKOTO
(poHOTO) SI3bIKA U SA3bIKA XUMUHU.

ﬂ ejlamdb BbIBOJBI IO pE3yJibTaTaM HpOBeI[éHHOFO OKCIICPUMCHTA

2,345

XUMHUYECKHUE
3JIEMEHTEL. ATOMEBI U

MOJICKYIJIBI.

ObvscHaAmb, 4TO TAKOE XUMHYECKHUH 2JIEMEHT, aTOM, MOJIEKYIa,
AJIOTPOIIUSL, NOHBI.

Paznuuams npocThie U CI0KHBIE BEUIECTBA, BEIIECTBA
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS.

Yemanasnueames TpUIUHHO-CIIEACTBEHHBIE CBSI3H MEXKTY
COCTaBOM MOJIEKYJ U CBOMCTBAMHU aJNIOTPOIHBIX MOAU(PUKAIIUI
KHUCJIOpO/JIa.

Dopmynuposams OCHOBHBIC TTOJIOKEHHUST AaTOMHO-MOJIEKYIISIPHOTO

YUYECHUS

2,3,5
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3Haku  (CHMBOJIBI) Ha3zvieamo u 3anucviéams 3HaKU XUMHUYECKUX 3JIEMEHTOB. 2,35
XUMHUYECKUX Xapaxmepuzosames MHPOPMAIHIO, KOTOPYIO HECYT 3HAKH
3JIEMEHTOB XUMHUYECKUX IJIEMEHTOB.
ObvscHams ITUMOJIOTHUECKHUE Havalla Ha3BaHUUW XHUMHUYECKHUX
3JIEMEHTOB M UX OTACJIbHBIX TPYIIIL.
1,2,3,5
9 [lepuoanueckas Onucwviéams CTPYKTYpY TaOIUIBI XUMUYECKHX dyieMeHToB J[.1.
Tabnuna Meneneena.
XUMHUYECKUX Paznuuams KOpOTKONEPUOIHBIN U JUTMHHOTIEPUOAHBIA BapUAHThI
anemeHtoB  /JI. [Tepuonuueckoint cucremsl [. 1. Menneneena
Menneneena.
10 XHUMHUYECKHE Omobpasicams  COCTaB BEUIECTB C IOMOIIBI0 XUMHYECKHX | 2,3,5
hopmyIbI hopmyi.
Pa3znuyams unexcbl 1 KO3 GUIMEHTHI.
2,35
11 OtHOCHUTENBHAS Haxooums OTHOCUTENBHYIO MOJIEKYJSIPHYIO MacCy BeIIeCTBa U
MOJICKYJISIpHAS MacCCOBYIO JIOJIFO XMMHYECKOTO DJIEMEHTA B COSJTUHEHUM.
Macca. Tpanciuposams wWHPOPMALMIO, KOTOPYIHO HECYT XUMHUYECKUE

(bopmyIbI

23




12 | BameHTHOCTh Ob6vsicHAmMb, UTO TAKOE «BAJICHTHOCTDY. 2,35
Ilonumams ~ OTpaXEHUE TOPSIKA COCIUHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEIACTBOM CTPYKTYPHBIX (hopMyi.
13 | BeiBoxg bopmyIbl Ymems cocmasnames GOpMynbl COCTUHEHUN MO BaJeHTHOCTH U | 2,3,5
COCTMHCHUS o onpeoensims BAICHTHOCTD JIEMEHTA
BaJICHTHOCTH. 1o hopMyJie ero CoeAMHEHUS
Onpenenenue
BJICHTHOCTH
XHUMHUYECKOTO
DJIEMEHTA o
¢dbopMyIe BemecTBa
14 | Xumudeckue Xapaxmepuzoeames XUMHUYECKYIO PEAKIIHIO M €€ YIaCTHUKOB 2,3,4,5

peakuuu. [Ipusnaku
U yCIIOBUA UX

MMPOTCKAHUA

(peareHThl U MPOJIYKTHI PEAKIUH).

Onucvieams IPU3HAKYU U YCIOBUS TEUEHUS XUMHUECKUX PEaKLIUN.

Pa3znuuams 2K30TEpMUYECKUE U SHAOTEPMUUYECKNE PEAKIINH.
Coomnocums peakii TOPEHUS U SK30TEPMUYECKUE PEaKIUH.

Habnwooamv W onucbieams XUMHYECKHMH SKCIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XHUMHH.
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15 3aKOH COXpaHEHUs Dopmynuposams 3aKOH COXPAHEHHSI MacChl BEILIECTB. 1,2,3,4,5
MacChl BEIICCTB. Cocmasnsims Ha €r0 OCHOBE XMMHUYECKHUE YPABHEHUSI.
XuMHYECKHUE
ypaBHEHUS
16 CocraBnenue Tparncauposams THPOPMALIHIO, KOTOPYIO HECYT XUMUUYECKHE 2,3,5
XUMHYECKUX ypaBHEHUH.
YpaBHEHUH. DKCHEPUMEHTATBHO NO0MEEPHCOams CIIPABEITUBOCTh 3aKOHA
COXpaHEHHUs MacChl BEIICCTB.
17 Knaccudukanms Knaccugpuyuposams xuMudeckue peakiuu Mo npusHaky uucna u | 2,3,4,5
XUMHYECKUX COCTaBa PEareHTOB U MPOIYKTOB.
peaxui Xapaxmepuzoeames ~ poNb  Karagu3zaTopa B NPOTCKAHHUH
XUMHYECKON peaKInu
Cocmasnams ypaBHEHHs] XUMUYECKUX peakiuii, onpeaenstor tun | 2,3,4,5,6
18 Peakuun XUMHUYECKON peakuuu. Habnooams U onucviéams XUMUYECKHMA
COCIMHEHHUS IKCIIEPUMEHT C TMOMOIIBI0 PYCCKOTO (POTHOTO) SI3bIKA M S3BIKA
XUMHH
19 Peaxiuu Cocmaesnsams ypaBHEHHs] XUMUYECKHX peakiuii, onpeaenstor tun | 2,3,4,5,6
pa3IoXKeHUs XUMHUYECKON peakiuu. Habnrooams W ONMUCHIBATE XUMHUYECKHIA

SKCIIEPUMEHT C TOMOIIBI0 PYCCKOro (POIHOIO) si3bIKa U S3bIKA

XHUMHHN
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20 Peakuuu 3amerieHus Cocmasnsams ypaBHEHHs] XUMUYECKUX peakiuid, onpexaenstor tun | 2,3,4,5,6
XUMHUYECKON peakiuu. Habaooams W ONMUCHIBATE XUMUYECKHIMA
AKCIIEPUMEHT C TOMOIIBIO PYCCKOTO (POJHOTO) sI3bIKa M S3bIKA
XAMUH
21 Peakiiuu obmena. Cocmasnsams ypaBHEHHsS] XUMUYECKUX peakiuid, onpeaenstor tun | 2,3,4,5,6
XUMHUYECKON peakiuu. Habniooams W ONMUCHIBATE XUMUYECKHIMA
AKCIIEPUMEHT C IMOMOIIBI0 PYCCKOTO (POIHOIO) sI3bIKA U S3bIKA
XAMUH
2,3,4,5,6
22 Karanuzatopsr u Xapaxmepuzoeams ~ poib  Karaau3zaTopa B NPOTCKAHHUH
KaTajiu3 XUMUYECKON PEaKIIUH.
23 [ToBTOpEeHue u O060061maTh 3HaHUA 10 NPEACTaBICHHON HH(OPMAIIUN 2,35
00001IeHHE TEMBI
«HauanpHEIC
IIOHSTHS ¥ 3aKOHBI
XAMUH
24 Kountponbnas Ilposooums pedaexkcuro COOCTBEHHBIX JOCTHXKEHUW B To3HaHwH | 2,3,5
pabora Nel Knaccn(?ﬂxaupm U 3aKOHOMEpPHOCTEH MPOTEKaHUS XHMHECKHX
peakuui. Ananuzuposams Pe3yNbTaThl KOHTPOJIBLHON pabOTHI U
«Havanpubie BBICTPAWBAIOT MTyTH JOCTHKCHHS JKETAeMOTO YPOBHS YCIIEITHOCTH

IIOHATHUA U 3aKOHBI
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XUMHN

25

Baskneiimmue
NpeIcTaABUTEH
HEOPraHU4eCcKHuX
BelIlleCTB.
KoauuyecTBeHHBIE
OTHOIIIEHHS B

XUMHUH

CocraB Bo3nyxa.

Xapaxmepuzo6amsb 00bEMHYIO JOJTO KOMIIOHEHTA TaKOH
MPUPOJIHON Ta30BOI CMECH, KaK BO3/IYX, U paACCUUmMbléams €€ 10
00BEMY ATOM CMECH.

Onucvieams 00EMHBIN COCTaB aTMOC(HEPHOTO BO3TyXa U

nOoHUMAmMb 3HAYCHUEC MMOCTOAHCTBA 3TOTO COCTaBa AJId 310POBbBA.

2,3,5,6

26

Kucnopon

Xapaxmepuzoeams 030H, KaK aUIOTPONHYI MOAU(PHUKAIUIO
KHUCIIOPOa.

Onucvieams PpU3HUECKUEe U XUMUYECKHAE CBOWCTBA, OJTYYCHUE U
MMPUMEHEHHUE KHUCIOPOJa C MCIOIh30BAaHUEM PYCCKOTO (POJIHOTO)
SI3BIKA U S3BIKA XUMHH.

Yemanasnueamo MMPUIUHHO-CJIICACTBCHHBIC CBA3HU MCKIAY

1,2,3,4,5,6
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(u3MUEeCKUMHU CBOMCTBAMHM KHCJIOpPOJa M CIOco0aMu  €ro
coOupaHus.

Ilposooump, Habnroams u ONnuUCHIBAMb XUMHYECKUAI
9KCIIEPUMEHT I10 TIOJYYCHHIO, COOMPAHHI0O W PACIIO3HABAHUIO

KHCJIOPOAA C COOIOCHNEM MPABIIT TEXHUKH 0€3011acHOCTH

27 [TpakTrueckas Pabomameo C 71a00paTOPHBIM o0opyaoBaHUEM ul|2345,6
pabora Ne 3 HarpeBaTeIbHBIMH TPHOOpPAaMH B COOTBETCTBHH C IpPaBUIAMHM
[Tomryuenue, TEXHHUKHU 0€30IacHOCTH.
coOupanue u Buvinoansame mpocrteiinme nmpueMbl oOpamnieHusl ¢ 1a00paTOpHBIM
pacro3HaBaHHe o0OpyJIOBaHUEM: COOHMpaTh TPUOOP JUIS TOJYYEHHUS Ta30B,
KHCIIOpo/ia MIPOBEPSATH €r0 Ha TePMETUYHOCTh M MCIIOIb30BATh ISl MOTYYCHUS

KHCIIOpOJIa.
Cobupams  KUCJIOpPOJ METOJAOM BBITECHEHUS BO3AyXa W
pacnosHasams €ro.
Habnooams 32 CBOWCTBAMH  BEIIECTB U SIBIICHUSIMH,
TIPOUCXOJISIIAMHE C BEIIICCTBAMH.
Onucwisams XHUMHYSCKHI SKCIIEPUMEHT c TTOMOTITBIO
€CTECTBEHHOTO (PYCCKOTO MU POJIHOTO) SI3bIKA U S3bIKA XUMUH.
Cocmasnams OTYET o pe3ynbraTtam MIPOBEJICHHOTO
IKCIIEPUMEHTA

28 Oxcupl Bovioensimo CylecTBEHHBIC TPU3HAKA OKCUIOB 2,3,45,6
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/Jlasams Ha3BaHUS OKCHJIOB 110 UX (popmynam
Cocmasnams GOpPMYIIbI OKCHUAOB 0 UX Ha3BAHHIM
Xapakmepuzoeams TaKUX INPEACTaBUTENEH OKCUAOB, Kak BOJa,

er'IeKI/ICJ'IHﬁ ra3 u HeraméHasi U3BeCTb.

29

Bonopona B mpupoze.

Xapakmepuzo6amb cOCTaB MOJICKYJIbI, (PU3NYECKHE U XUMUYECKHE
CBOICTBa, IIOJIyYE€HUE U IPUMEHEHUE BOJIOPO/A.

Ycemanasnueams ~ TPUYMHHO-CIENCTBEHHBIE  CBA3M  MEXIY
(u3MYEeCKUMHU CBOMCTBAMU U CIOCOOAMU COOHMpaHUs BOJIOPOAA,
MEXy XUMUUECKUMHU CBOMCTBAMU U €r0 IPUMEHEHUEM.
Ilposooums,  Haba0Oamv W ONUCHIGAMb  XUMHUYECKHUH
SKCIIEPUMEHT [0 TMOJY4YCHHIO, COOMpPAHHUI0O U PACIIO3HABAHUIO

BOAOpPOda C CO6J'IIOI[€HI/I6M IMpaBUJII TCXHUKHU 0E30ITaCHOCTH.

2,3,4,5,6

30

[IpakTnueckas
pabota Ne 4.
[Tonyyenue,
cobupaHnue u
pacrno3HaBaHHe

BOJIOpO/IA.

Pabomamp c 1a60paTOpHBIM 00opyAOBaHHEM u
HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBCTCTBUH C IIpaBUIaMHU
TEXHHUKH 0€30MacHOCTH.

Buinoanames mpocreiinme npuemMsl odparieHusi ¢ 1abopaTopHBIM
obopynoBanueM: coOuparb TpUOOpP I TONYy4YEHHUs Ta30B,
IMPOBEPATH €T0 HA TCPMETUYHOCTD U UCITIOJIB30BATh JJIA MMOJIYYCHUA
BOJIOPOJIA.

Cobupams ~ BOJOPOJ  METOJOM  BBITECHEHUS BO3AyXa U
PAcno3Hasams €ro.

Habniooams  3a  cBOWCTBaMH  BEIIECTB W SBJICHHSIMHU,

2,3,4,5
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MPOUCXOAAIIINMHU C BCIICCTBAMMU.

Onucvlieamp XHUMHYSCKHI OKCIICPUMCHT C IIOMOIIBIO
€CTCCTBEHHOI'O (pYCCKOFO U1 pO,Z[HOl"O) SA3bIKa U A3bIKa XMMHUH.
Cocmaesnamo OTYET 1o pe3yiabTaTaM IIPOBEACHHOI'O

JKCIIEPUMEHTA

31

KI/ICHOTH, HX COCTaB

n KJ'IaCCI/ICI)I/IKaI_II/IH.

AHnanuzuposams cOCTaB KUCIOT.

Pacnosnaéams KuCinoTh ¢ TOMOIIBIO MHIUKATOPOB.
Xapaxmepuzoeams NpeaCTaBUTENEH KUCIOT: COJSHYIO U CEPHYIO
Ymemv  xapakrepu3oBaTb  PAacTBOPUMOCTb  COEJIMHEHUH C
MTOMOIIBIO TaOIUIBI PACTBOPUMOCTH.

Yemanasenueams ~ TPUYUHHO-CIIEICTBEHHBIE  CBSI3M  MEXIY
CBOMCTBAaMM COJISTHOM M CEPHOM KHUCIOT W OOJacCTIMU UX
MIPUMEHEHUS.

Oco3nasams HEOOXOTUMOCTh COONIOACHHUS TPABWI TEXHHUKHU

0€30IacCHOCTH IIPU PabOTE ¢ KUCIOTAMHU.

2,3,4,5,6

32

Conu, uX cocTaB u

Ha3BaHU.

Xapaxmepuzoeams CONM Kak MPOAYKTHI 3aMEILIEHUS BOJIOpPOJAA B
KHCJIOTE Ha METaJll.

3anucvieams HOpMyIIBI CONEH IO BAJIEHTHOCTH.

Has3zviéamw conmu o Gpopmynam.

HUcnonvzosams Tabnuily pacTBOPUMOCTH JI XapaKTEPUCTUKH

CBOWCTB COJIEH.

2,3,4,5
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I1Iposodums pacy€Tel 1o popmynam coseit

33 KomnmuectBo ObvscHamb, YTO TaKOe «KOJIUYECTBO BEIIECTBA», «MOJb», | 2,3,5
BEIIECTBA «ITOCTOSIHHAsE ABOTaJIPO», «MOJISIPHASI Maccay.

Pewiams 3amaun ¢ HCIOJB30BAHHEM IIOHATHH «KOJHUYECTBO
BEIIECTBAY, «MOJISIPHAST MAccay, «IOCTOSIHHAs ABOTaIpO

34 | MonsipHblil 00beM ObvscHamsb, 4TO TaKOE «MOJISIPHBII 00beM ra3oBy», «HOpManbHbIe | 2,3,5
ra3000pa3HbIX YCIIOBHSIY.

BEIIIECTB Pewams 3amaun ¢ HMCHOJIB30BAHHUEM IIOHATHH «KOJIHYECTBO
BEIIECTBAY, «MOJISIPHAS Macca», «MOJIAPHBIA OO0BEM Ta30By,
«TIOCTOSIHHAsE ABOTaJIpO».

35 Pacuérel 1o Pewams 3amadn ¢ HKCIIOJB30BAHUEM IIOHATHH «KOJIMYECTBO | 2,3,5
XUMHYECKUM BEIIECTBAY, «MOJISIPHAS Macca», «MOJIAPHBIA O0BEM Ta30By,
bopmynam «TIOCTOSIHHAsA ABOTaIPO»

Xapaxmepuzoéams  KOIMYECTBEHHYIO CTOPOHY XUMHYeckux | 2,3,5

36 Pacuétel no 00BEKTOB U MPOIIECCOB.

XUMHUYCCKUM

YpPaBHEHUSAM
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37 | T'mapocdepa. ObwsacHAmMb, YTO TAKOE «OCHOBAHHUAY, «IIIEJIOUNY, «KadecTBeHHad | 2,3,4,5
OcHoOBaHus, UX peaKuus», KHHIAKATOPY.
COCTaB. Knaccugpuyuposams OCHOBaHUS 10 PACTBOPUMOCTH B BOJIC.
Onpedensims TPUHAUICKHOCTH HEOPraHUYECKMX BEIIECTB K
KJIacCy OCHOBaHUH 10 popmyiie.
Xapaxmepuzoeams ~ CBOWCTBA  OTACIBHBIX  MPEICTAaBUTEICH
OCHOBaHHI.
Hcnonvzo6ams  TabNMIly pPacTBOPUMOCTH JUIS  OINPEICIICHUS
pacTBOPUMOCTH OCHOBAHHIA.
38 PactBOpBI. Obvsacuams, 4UYTO TaKO€ «MaccoBas JOJs pacTBOpeHHoro | 2,3,5
MaccoBas JIOJISt BEIIIECTBAY.
pacTBOPEHHOTO Yemanasnueames ananorun ¢ 0oOBEMHOM J0OJIEH KOMITOHEHTOB
BeIIleCTBa ra3oBoOi cMecHu

Pewamsp 3amaun ¢ HCHOIB30BAaHHEM MOHATHM «MaccoBas IO
QJICMEHTa B  BCHICCTBCH», «MaACCOBAd JO0JIsI PACTBOPEHHOI'O

BCIICCTBA», «o0BeMHas J0Is ra3006pa3H0ro BE€IICCTBA»
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39 [IpakTuueckas Pabomamp c 1abopaTopHBIM o0opyaoBaHuEeM u| 2345
pabota Ne 5 HarpeBaTelbHBIMH MpPUOOpPaMH B COOTBETCTBHH C IPaBUIAMHU
[IpuroroBnenue TEXHHUKH 0€30MacHOCTH.
pacTBopa ¢ 3a/laHHOI Buinonnames npocreiinme npuemsl odparieHusi ¢ 1a00paTopHBIM
MacCOBOH A0JIer 000pYyJIOBaHUEM: C MEPHBIM IIHJIMHAPOM, C BECAMH.
pacTBOPEHHOTO Habniooams  3a  CBOWCTBAMH  BEIIECTB W SIBIICHUSIMU,
BEIIEeCTBA. MIPOUCXOSIIMMHU C BEIIECTBAMHU.

Onucwviéams SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WIM POAHOIO) s3blKa U si3blka XUMHUU. Cocmaensams OTYETHI 110
pe3yJibTaTaM NpOBEAEHHOTO
JKCIIEPUMEHTA
l'omoéumb pacTBOPBl C  ONPEACIEHHOM MacCOBOM  JIOJIeH
PacTBOPEHHOIO BELIECTBA.

40 O000111EHIE U 0b60Owamsb 3HAHMS 110 TIPECTABICHHOW HHPOPMAIIHH 2,35

CHCTEeMaTH3aIus
3HAHUH T10 TEME
«Baxxnenmmue
MPEACTABUTENH
HEOPraHUYEeCKUX
BCIIIECTB.

KonnuecTBeHHEBIE

33




OTHOIICHUA B

XUMHW

41

KonTponbnas
pabora No2 mo teme
«Baxueimue
MPEACTaBUTENH
HEOPraHMYECKUX
BEIIECTB.
KonmuecTBeHnbie
OTHOIICHUS B

XUMHNN

1Iposoodumsb pedieKCHI0 COOCTBEHHBIX TOCTMIKEHHH B MO3HAHUU
KJIaCCU(PHUKALMK U 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHYCCKHX
peakuuit. Ananusuposams Ppe3ylbTaThl KOHTPOJILHOW pabOTHI U
BBICTPAMBAIOT MTYTH JOCTHKCHHS KEIAEMOT0 YPOBHSI YCIICITHOCTH

2,3,5

42

OcHOBHBIE KJACCHI
HEOPTraHUYeCcKHX

coeIMHeHU I

Oxkcuapi, 150:¢
KJIaccuukanms,

Ha3BaHUS U CBOMCTBA

10 g

Obvacuamb, UYTO  TaKoE  «HECOJEOOpasyloIlMe  OKCHJIbDY,

<<cone06pa3y10nme OKCUJIbI», «KOCHOBHBIC OKCHUIBI», KKHUCIOTHBIC

OKCHJIBI».
Xapaxmepuzoeamv oOrmiue XUMUYECKHE CBOMCTBA
CONeoOpa3ywIuUX  OKCHAOB  (KUCIOTHBIX U OCHOBHBIX)
Cocmaenames  ypaBHEHHS peakIMd C y4aCTHEM OKCHJIOB.

Habniooams u onucvieams peakuym ¢ y4aCTHEM OKCHIOB C

2,3,4,5
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MOMOIIIbI0 €CTECTBEHHOI0 (PYCCKOTO WM POAHOTO) sI3bIKa U
SI3bIKAa XUMUHU.
1Iposooumsb ONBITHI, TOATBEPXKIAIOLINE XHUMHUYECKHE CBONCTBA

OKCHJIOB C CO6J'IIO,I[€HI/ICM IIpaBUJI TEXHUKU 0e30macHOCTH

43 OcHoBaHus, ux Cocmasnsims ypaBHEHHS pEaKIUi ¢ y4acTHEM OCHOBAHHUH. 2,3,4,5
KJIacCU(UKALIUS, Habniooams w onucvlgame peakuud C y4aCTHEM KHCIOT C
Ha3BaHUS u MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOI'O HIIM POJHOTO) sI3bIKa M
CBOMCTBA. SI3pIKA XMMUH.

1Iposoodumsb ONBITHI, TOJITBEPKIAIONINE XHUMHYECKHE CBOMCTBA
OCHOBaHUH, ¢ COOJIIOICHIEM MTPABUII TEXHUKHU 0€30MIaCHOCTH
44 Kucaorsl, 1704 Xapaxmepuzoeams 00IIIE XUMUYECKIE CBOWCTBA KUCIOT 2,3,45

Kinaccupukanuss — u
HazBanus.  OO1me
XAMUYECKHUE
CBOMCTBa

KHCJIOT.

Cocmasnams  ypaBHEHHUsSI pEaKkIUl ¢ ydacTHUeM  KHUCIOT.
Habniooams w onucvleame peakuud C y4aCTHEM KHCIOT C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU POJHOTO) sI3blKa H

A3bIKa XUMHUH.
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45 ITonyuenue IIpoooumsb ONBITHL, TOATBEPXKIAIONINE XUMHUYECKHe cBoMcTBa | 2,3,4,5
OCCKHUCIIOPOJHBIX | KHCIIOT, C COOJIFOICHUEM TIPABHII TEXHUKH 0€30TTaCHOCTH
KHCIIOPOJICOIePIKAII]

HX KHC- JIOT.

46 Comnn, X Paznuyarh moHATHS «CPEAHUE COJIN», KKHUCIIBIE COJINY», «OCHOBHBIC | 2,3,4,5
KiIacCupUKausg | COJINY.

CBOMCTBA XapakTepru3oBaTh 00IME XUMUIECKHE CBOHCTBA COJICH.
Cocmaensams ypaBHEHHS PEAKIUN ¢ ydyacTueM cojeil. Habarooams
U onuceléams PeaKIU C y4yacTHEM COJIed C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WU POIHOTO) SI3bIKA U S3bIKA XUMHUH.

47 BzaunmopeiictBue IIpo6ooums OMNBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA
COJIEH C MeTajIaMu, conieil ¢ coOOMI0IeHNEM MPaBUIT TEXHUKU 0€30MacHOCTH
0COOEHHOCTH  JTHX
peaKkuuid.

48 I'enernueckas CBS3b Xapaxmepuzoeams IOHATHE «TCHETHUSCKUAN PSII». 2,35

MCKIAY Ki1aCCaMH

HCOPTaHNYCCKUX

HJZ]ZIOCWZPMPOGCZWIb TCHCTUYCCKYIO B3aMMOCBA3b MCKOY

BCIICCTBAMMU: IPOCTOC BCIICCTBO — OKCUJ — I'MAPOKCUI — COJIb.
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BEIIIECTB 3anucvieamo ypaBHEHUs peaxiui, COOTBETCTBYIOIIUX
IIOCJIEI0BATEIbHOCTH («uernouke») IIPEBPALLCHUI
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB.

49 [TpakTudeckas Ymemv oOpamarbes ¢ nabopaTopHsIM — oOopynoBanuem u | 2,3,4,5
pabota Ne 6 HarpeBaTebHBIMU TPUOOPAaMU B COOTBETCTBHUH C IPaBUIAMH
Pemenue TEXHHUKH 0€30IacHOCTH.

AKCIIEPUMEHTAIbHBIX Pacnosnaséams HEKOTOPHIC AaHUOHBI U KATHOHBI.
3ala4y = 10 TeMe Habnwooams cBOWCTBA DIIEKTPOJIUTOB M MPOUCXOAANINX C HUMH
«OCHOBHBIE KJIACCHI SIBJICHUM.
HEOPraHMYECKUX Habnrwooams v onucviéames peakluu C y4acTHEM AJICKTPOJIHUTOB C
COCAUHCHHIN. MOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WM POJIHOTO) sI3bIKa H
SI3pIKA XUMUH.
Dopmynuposamb  BBIBOJBI 10 pe3ysibTaTaM IPOBEIACHHOTO
JKCIIEPUMEHTA

50 O06006111EHE 5 0Ob60Owamsb 3HAHMS 110 TIPECTABIICHHOW HH(pOpMaIHH 2,35
cUCTeMaTH3aIs
3HAaHHIL TI0 TEMeE
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCITMHCHUI

51 KontponbHas 1Iposooumsb pediekCHio COOCTBEHHBIX TOCTIKEHUH B Mmo3HaHuu | 2,3,5

KjaccuUKaUM ¥ 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHUYECKUX
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pabota Ne3 o teme
«OCHOBHBIE KJIACChI
HEOPraHHYECKUX

COCTUHEHUN»

peaknuil. Ananuzuposams PE3yNbTaThl KOHTPOJBHOW pabOTHI U
BBICTPAUBAIOT MYTU JOCTHUIKCHUA KCIIACMOI'0 YPOBHA YCIICHIHOCTHU

52

Hepuoguyeckuii
3aKOH U
ITepuomuueckasn
cucreMa
XUMHYECKHX
3jiemenToB /..
MennaeneeBa u

CTPOEeHHe aToMa

EcrecTtBenHEBIC
CeMeNCTRa
XUMHYECKHUX
SJIEMCHTOB.

AM(pOTEPHOCTD

Obvacuames  TPU3HAKU, TI03BOJIAIONINE OOBEAUHATH TPYIIIBI
XMMHUYECKHX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.

Packpvieamsy  XxuMudeckuil CcMbICT  (3TUMOJIOTHIO) Ha3BaHUMN
€CTECTBEHHBIX CEMENCTB

Apaymenmuposéams ~ OTHOCUTEIIBHOCTh  HAa3BaHUS  «UHEPTHBIE
ra3bi»

ObvscHams, 9TO Takoe «aMm(poTepHble coeauHeHus». Habarwoamo

U onucwsleanisv peaKuHﬁ MECXKAY BCIICCTBAMU C IMTOMOIBIO PYCCKOI'O

2,345

38




(pomHOrO) SI3bIKA U A3bIKA XUMUH.

Xapaxkmepuzoeamuo JIBOMCTBEHHBIN Xapakrepe CBOMCTB
aM(OTEPHBIX OKCUIOB U THIPOKCUIOB.

IIpo6ooums ~ ONBITBI 10 TOJYYEHUIO U  IOATBEPXKICHHIO
XUMHAYECKHX CBOWCTB aM(OTEPHBIX OKCHUIOB MU THIPOKCHUIOB C

COOJTFOICHUEM TMTPABWII TEXHUKH 0€301TaCHOCTH.

53 Otkpsitue J1.W. Pa3znuuams ecTecTBEHHYIO M HCKYCCTBEHHYIO KJTacCU(UKAIIIH. 1,2,35
MeHeneeBsIM Apeymenmupoeamv  oTHeceHue IlepuoaMyYeckoro 3akoHa K
[Teproamaeckoro €CTECTBCHHOH KJIaCCH(HUKAIUH.
3aKOHA M CO3J]aHHE Mooenuposams XUMHYECKHE 3aKOHOMEPHOCTH C BBIJCICHUEM
UM IEPHOANYECKON CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTAa M MPEICTABICHHUEM UX B
CHUCTEMBI MPOCTPAHCTBEHHO-TPAPUUECKONH WU  3HAKOBO-CHMBOJINYECKOM
XUMHUYECKUX dhopme
9JIEMEHTOB.

54 OcCHOBHBIC CBEICHHUS O0vsicHAmMb, U4TO TaKOE «IPOTOH», «HEUTPOH», (AIEKTPOHY, | 2,3,5

O CTPOCHHUH aTOMOB.

«XUMHUYECKUH 3IIEMEHT», «MaCCOBOH UHCIION.
Onucwvieams CTpOEHUE SApa aToMa Ucnob3ys [leproanyeckyro
cucremy xummudeckux snemenToB JI.1. Menneneena.
Tonyuams MHGOPMAIUIO TIO XUMHUH U3 PA3TUYHBIX UCTOUHUKOB,

anaiusuposeams eé.
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95 Crpoenue Obvsichamb,  9TO  TAaKOE  «QIEKTPOHHBIK  ciok»  wiu | 2,3,5
ANEKTPOHHBIX «QHEPreTUYCCKUI YPOBEHBY.
YPOBHEH aTOMOB Cocmaensims ~ CXeMbl  paclpeleNieHHs  JJCKTPOHOB IO
XUMHAYECKUX AJIEKTPOHHBIM CIIOSIM B DJIEKTPOHHOMN 000JI0UKe
snemeHToB 1-20

56 N3menenus cBOWCTB Packpvieamv  ¢usuueckuii  cmvicn:  nopsaokogoeo  Homepa | 2,3,5
JJIEMEHTOB B XUMUYECKO020 INEMEHMA, HOMEPA NEPUOOd U HOMEPA SPYNNbL.
MEepUoJIaX U rPpyIIax ObvsicHsimb  3aKOHOMEPHOCTH HM3MCHEHUS METAUNIMYECKUX U
KaK QyHKITHS HEMETANTMYECKMX CBOWCTB XHWMHUYECKHUX DJJIEMEHTOB M UX
CTPOCHHS COCITMHEHUH B IMEPUOJIaX U TPYIIIAX.
AJIEKTPOHHBIX
000J104eK
aTOMOB

57 N3oTomnsl Packpvieamvy ~ Guzmdeckuid  CMBICI:  MOPSJIKOBOTO  HOMmepa | 2,3,5

XUMHYECKOTI'O 3JICMEHTA, HOMCpPaA IICPUoJa U HOMEpA I'PYIIIILI.
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58 XapaKkTepucTuKa Xapakmepuzoeams XUMAYECKHE dIEMEHTbI 1—3-T0 nepuoaos 1o | 2,3,5
XUMHYECKOT0 ux nonoxenutro B Ilepuoanueckoil cucremMe XUMHYECKUX
3JIEMEHTa Ha anemenToB 1. V1. Menpaeneena.

OCHOBAHHUU €T0 Apaymenmuposams CBOWCTBA OKCHUIOB M TUIPOKCHIOB METAJIOB
IIOJI0KEHUS B 1 HEMETAJUIOB IIOCPEACTBOM YPAaBHEHHUM peaKInil

[Tepuoauueckoit

cucTeme

59 CoBpeMeHHas 1 Onpedensamb UCTOYHUKA XUMUYECKON nH(DOpMAIUu 2,3,5
dbopMyIIpoBKa Ilonyuams ~ HEOOXOmMMYI0  HH(pOpPMAMIO W3  PA3THMYHBIX
MEePUOINYECKOTO WUCTOYHUKOB, aHAIU3Uposamsv €€, oghopmiams UHPOPMAIIMOHHBIH
3aKOHa. MIPOJYKT, Hpe3eHmosams €ro, 6ecmu HAYYHYIO JTUCKYCCHIO,

0mcmasams CBOIO TOUKY 3PEHUS W KOPPEKMUPOB8aAmy €g.
XumMuyeckas CBs3b. 9y
OxucauTeJbHO-
BOCCTAHOBHTEJIbHBI
€ peakuuun
60 HonHasg xuMmuyeckas 1 ObwsacHAmMb, YTO TAKOE MOHHAS CBA3b, MOHEI. 2,35

CBs3b

Xapaxmepuzoeames MeXaHU3M 00pa30BaHUS HOHHOM CBSI3H.
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Cocmasnsims cXeMbl 00pa30BaHUsI HOHHOH CBSI3U.

Hcnonvzo6ams 3HaKOBOE MOJEIMPOBAHUE. Onpedensaims TUT
XUMHUYECKOH CBS3U 10 (popMyJie BelecTBa.

IIpusooums IpuMepHI BEIIECTB C HOHHOH CBS3BIO.
Yemanaenueams ~ TPUYMHHO-CIICICTBEHHBIE — CBA3M  MEXAY
COCTaBOM BEUIECTBA M BUJAOM XUMHUYECKON CBA3U, MEKIY MOHHOMN
CBA3BI0 M KPUCTAUIMYECKUM CTPOCHHEM BEILIECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOCHHEM BEIIECTBA M €ro (U3HMYECCKUMU

CBOWCTBAMU

61

KoBanenrnasa

HCIIOJISIpHAs CBA3b

ObvscHamb, 9TO TAKOE «KOBAICHTHAS CBS3bY, «BAIIEHTHOCTHY.
Cocmasnsams cxeMbl 00pa30BaHusl KOBAJICHTHOMN HETIOISIPHOM
XUMHUYECKOH CBA3U.

Hcnonvszoeams 3HaKOBOE MOJIEIIMPOBAHHUE.

Onpeoename TAN XUMUYECKOU CBSI3U 1O (hOpMYJie BELIECTBA.
IIpu6ooums pUMepbI BELLIECTB C KOBAJICHTHOM CBA3BIO.
Ycmanasnueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY
COCTaBOM BEILIECTBA U BUJOM XUMHUECKOH CBSI3U, MEXKITY
KOBAJICHTHOM CBS3bI0 M KPUCTAINTHYECKUM CTPOECHUEM BEIIECTBA,
MEXy KPUCTAJUIMYECKUM CTPOEHUEM BEILLIECTBA U €TO

(bl/ISI/IquKI/IMI/I CBOMCTBaMH

2,3,5

62

KoBanentHas

MoJIIpHast

Obvsacuamsp, 4YTO TaKOE «KOBAJCHTHAs TIOJSPHAS  CBSI3bY,

QIICKTPOOTPUIATEIIBHOCTE)», «BO3IrOHKA» UJIN ((CY6J'II/IMaHI/I$I)).

2,3,5
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XUMHNYCCKas CBA3b

Cocmaenams cxeMbl 00pa30BaHMs KOBAICHTHOW MOJSPHOM
XUMHUYECKOH CBA3U.

Hcnonvzo06ams 3HAKOBOE MOJIEIIMPOBAHUE.

Xapakmepuzosambo MEXaHU3M 00pa3oBaHMs HOJISIPHOM
KOBAQJICHTHOU CBSI3U.

Onpedensamp TAN XUMHYECKON CBSI3U 1O (JOPMYJIE BEIIECTBA.
IIpusooums IpUMepbI BELLIECTB C KOBAJICHTHOM MOJISIPHOM CBA3bBIO.
Ycemanaenueamp ~ NPUYMHHO-CIEACTBEHHBIE — CBSI3U  MEXIY
COCTaBOM BeElIeCTBA M BHUAOM XHMHUYECKOH CBSI3H, MEXAY
KOBAJICHTHOM CBSI3bI0 U KPUCTANIMYECKUM CTPOEHUEM BEIIECTBA,
MEXIy KpPUCTAJUIMYECKMM CTPOCHHMEM BeIleCTBA U €ro
($u3MYeCKUMHU CBONCTBAMHU.

Cocmaensams GopMysbl OMHAPHBIX COEAMHEHUN MO BaJCHTHOCTH
U HaxoOoums BAJEHTHOCTH 3JIEMEHTOB MO QopMmysie OMHAPHOTO
COEIMHEHUS.

Hcnonvzosams MaTCpruaJIbHOC MOJACIIUPOBAHNC

63

Merammdeckas
XUMHUYCCKasA CBA3b U
MeTaJandecKas
KPUCTAJUIMYECKAst

pemeTKa.

Obvscrams, 9TO TAKOE METAIUTHYECKAs CBS3b.

Cocmaenams cXeMbl O0OpPa30BaHMSI METAUTMYECKON XWMHUYECKOU
CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.

Xapakmepuzosamv MEXaHW3M OOpa30BaHUS METALTUYECKOM

CBs3H.

2,3,5
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Onpedensamp TAN XUMUYECKON CBSI3U 1O (JOPMYJIE BEIIECTBA.
Ilpusooums ipuMepsI BEIIECTB C METAITUYECKOM CBS3BIO.
Yemanasnueamb ~— NPUYMHHO-CIENCTBEHHBIE  CBA3M  MEXIY
COCTaBOM BeIIeCTBA M BHUAOM XHUMHYECKOH CBS3H, MEXKAY
METAJUIMYECKOM  CBA3BIO M KPUCTAUIMYECKUM  CTPOCHUEM
BEILIECTBA, MEX/1y KPUCTAJUTMYECKUM CTPOCHUEM BEILECTBA U €0
(bU3MYECKUMU CBOMCTBAMH.

Hcnonvzosams MaTCpPHUaAJIbHOC MOACIUPOBAHNC

64 CreleHb OKUCIICHUS. ObwvsicHsAmMb, YTO TAKOE «CTEIICHb OKHCIICHUS, «BAaJICHTHOCTE). 2,35
Cocmasnsims  QOpMyIbIl OMHAPHBIX COCIUHCHWH HA OCHOBE
o01iero crroco0a uX Ha3BaHUIA.
CpasHusamo 6aienmHocms M CTETIEHb OKUCIICHUS
Paccuumvieams creneHn OKHCICHHS MO (GopMyIaM XUMHYECKHX
COCIUHCHUH.
65 OKUCIUTEIBLHO- ObwscHamb, 4YTO TaKO€ «OKHUCIUTEILHO-BOCCTAHOBHUTENLHEIE | 2,3,5
BOCCTaHOBUTEIIbHbBIC peaKuuny», «OKUCIUTENbY», «BOCCTAHOBUTENbY», «OKUCICHHEY,
peaknun «BOCCTAaHOBJICHHUEY.

Knaccugpuyuposame ~ XxuMudeckue peakuud 10  NPU3HAKY
«M3MEHEHHE CTENIEHEW OKHUCIIEHUSI DJIEMEHTOBY.

Onpeodensimy ~ OKUCIUTENb UM  BOCCTAaHOBUTEIb,  IPOLECCHI
OKHCJIEHUS U BOCCTaHOBJICHHUS.

Hcnonvzo6ams 3HAKOBOE MOACIINPOBAHUC
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66

CocraBnenue
YpaBHEHUU
OKHUCJIUTENBHO-
BOCCTaHOBUTEIbHBIX
peakuuii  METOAOM
3JEKTPOHHOTO

OastaHca.

Onpedeﬂﬂmb OKHCIINTCIIb u BOCCTaHOBUTCIIb,
OKHCJICHHMSA U BOCCTAaHOBJICHHA.

Hcnonvzosamsv 3HaKOBOE MOACIINPOBAHUC

HPOLIECCHI

2,3,5

67

O06006111eH1E u
CHCTEMAaTHU3alHs
3HAaHWII II0 TeMaM
«IIepuoamyeckuii
3aKOH H
[Iepnonnueckas
cHucTeMa
XAMHUYECKHUX
3JIEMEHTOB JI.1.
Menneneena )44
CTPOCHHUE aToMa» |
«CtpoeHue
BCIIECTBA.
OKHCIIUTEIIHFHO-

BOCCTaAaHOBHUTCIIbHBIC

0Ob606wamsb 3HaHMS 110 TPEACTAaBIEHHON HHpOpMaLIUK

2,3,5
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peaKIum

68

KonTponbnas
padora  Ned  mo
TeMaM
«ITepuoamyeckuii
3aKOH u
[Tepuonnueckas
cucrema
XUMHUYECKUX
3JIEMEHTOB JI.1.
Menneneena )44
CTPOGHHUE aToMa» |
«CtpoeHue
BEILIECTBA.
OKuCIUTENTbHO-
BOCCTAHOBUTEIHHBIE

peaknuuun»

1Iposooums peduiekcuio COOCTBEHHBIX TOCTHKEHHUM B MMO3HAHUU
KJaccu(UKAMU U 3aKOHOMEPHOCTEH MPOTEKaHUS] XUMHYECKUX
peakuuii. Ananuzupoéams pe3yabTaThl KOHTPOJILHOW pabOThl H

BBICTPAaWBAIOT IYTU JOCTHIKCHUA KECITAEMOT'O YPOBHA YCIICHIHOCTH
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TemaTHyeckoe IUIAaHMPOBaHUE Kypca 9 kiace

Home
pa Koxa-Bo OcHoBHBbIE BHABI NeATEJBHOCTH O0y4dalwuuxcs (HAa YpPOBHe OcHoBHble  HampaB/eHus
YPOK Tema ypoka . . BOCIIUTATEIbLHOM
4acoB YHUBEPCAJIbHBIX yY4eOHBIX AeiCTBHUIl)
0B AeATeJIbHOCTH
n/n
IToBTOpEHUE H 44
00001meHne cBeleHn i
1o Kypcy 8-ro kiaacca.
XuMuvecKue peakunu
1 Knaccudukanms Xapaxmepuzosamyo OKCHJIBI, TUJIPOKCHIBI (ocHOBaHWH, 235
H k)
HEOPraHUYEeCKUX 1 amoTepHbIe THUAPOKCUIBI, KHUCIOPOJCOACPIKALINE KHUCIOTHI) U

BCIICCTB U UX

HOMEHKJIaTypa

COJIM MO IUIaHy: COCTaB, CHOCOObI OO0pa3oBaHMs Ha3BaHMH,
XapaKTepHbIE CBOICTBA U MOJIyYEHUE.

Knaccugpuyuposame ~ okcuipl,  THAPOKCUABI  (OCHOBAHHA,
am(oTepHble THIPOKCUABI, KHCIOPOJCOJEPIKALINE KHCIOTHI) M
COJIY TI0 PA3JIMYHBIM ITPU3HAKAM.

Ymemo HOJTBEPAKIATh XapaKTepUCTUKY OTJENTbHBIX
IIpeICTaBUTENEN KJIaCCOB HEOpPraHMYECKHUX BEIIECTB
YPaBHEHUSMU COOTBETCTBYIOINX PEAKIIUH.

PCZCKpbl@Clmb B3aUMOCBA3b MCKAY KJIaCCaMH HCOPTraHUYCCKUX
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COeﬂHHeHHﬁ, KaK rCHCTUYCCKYIO

Knaccudukanus
XUMHAYECKHX PEaKIHi
M0 Pa3JInYHBIM

OCHOBaHUAM

O0vsicHAmb, 4YTO TaKO€ «XHMUYECKas peakuus», «peakuuu
COCAMHEHUS», «PEAKLMU DPA3JIOKEHUs», «peakuuu oOMeHay,
«peaKu 3aMeIIEeHUs», «peaKkuuu HelTpanuzanumny,
(OK30TEPMUYECKUE PEAKIHMN», «IHIOTEPMUUYECKHE PpEaKIUH»,
«obpatumsie peaxium, «HEOOpaTUMbIE peaxkuumny,
«OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE  PEaKLUN», «TOMOIE€HHbIE
peaKkiuu»,  «TeTEepOreHHbIe  PeaKUuu»,  «KaTaJIUTUYECKHe
peaKkum», «HEKATATUTHYECKUE PEAKIHMW», «TEIUIoBOH 3(ddekT
XAMHYECKON PEAKIIUN.

Knaccugpuyuposame XuMuyeckue peakuuu IO Pa3JIMYHbIM
OCHOBAHUSIM.

Onpedensams ~ OKUCITUTEIh W  BOCCTAHOBUTENb,  IMPOLECCHI
OKHCJICHHS U BOCCTaHOBJICHUSI.

Habniooams w onuceiéams peakuud MeEXKAY BEIIECTBAMU C

MTOMOIIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMUH

2,3,4,5

[TonsiTHEe 0 ckOpoCTH

XUMHUYECKOM pCaKknuu.

Karanus.

ObvscHAMb, UTO TAKOE «CKOPOCTh XMMHUECKON peakIium».
Apaymenmuposams BbI00Op eIUHUL] U3MepeHus Vp.
Ycmanasnueams ~ NPUUMHHO-CIENCTBEHHBIE  CBSI3M  BIIMSAHUSA
pa3nMyYHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKHUX PEaKIIH.

Habnwooams wm onucviéames peaknuu MEXIy BEIIECTBAMU C

2,3,4,5
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MOMOIIIIO PYCCKOT0 (POIHOTO) sI3bIKA U SI3bIKA XUMUU
1Ipo6ooums ONBITHI, MOATBEPHKIAIOLIUE 3aBUCUMOCTh CKOPOCTHU

XUMHUYECKON peakly OT pa3iNyHbIX (JaKTOPOB

XuMUYeCKUe peakuu

B pacTBopax

ITonsarue 00
ANEKTPOJIUTHICCKOU

JUcconranumn

114

Xapakmepuz06ams TIOHATUS «3JIEKTPOJIUTHUECKAS JUCCOLIUALIUSI»,
«QIEKTPOIUTHIY, «HEITEKTPOIUTHI».

Yemanaenueams ~ NPUYMHHO-CIEACTBEHHBIE — CBSI3U  MEXKIY
IIPUPOJOH DIIEKTPOJIUTA U CTEHIEHBIO €0 JUCCOLMALUY.
Yemanaenueams NPUUNHHO-CIIEACTBEHHBIE CBA3M MEXKIY THUIIOM
XUMHYECKOM CBA3M B DJJIEKTPOJIUTE M MEXAHU3MOM  €r0

JUCCOoHaIu.

2,3,5
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OCHOBHBIE TIOJIOKEHUSI
TEOpUH
ANEKTPOJIUTHICCKOU

Jucconnanmumn

Xapakmepuzoeamv NOHATUSL «CTENEHb TUCCOIMAIIUNY, «CUIIbHBIE
ANEKTPOJIUTEDY, «CIIA0BIC AIIEKTPOIUTHD», KATHOHBD), «AHUOHBDY,
«KHUCIIOTBI», «OCHOBaHUS», «conu». Cocmasnsims ypaBHEHUS
ANEKTPOIIUTUYECKON TUCCOLUAIIUU KUCIOT, OCHOBAHHM U COJIeH.
Hnniocmpuposeams TpuMEpaMHu OCHOBHBIE IOJIOXKEHHSI TEOpUU
3IEKTPOJIUTUYECKON JUCCOLIMALIIH.

Pa3znuyams KOMIOHEHTHI JOKA3aTENbCTB (T€3UCOB, apTyMEHTOB U

(hopMBI TOKA3aTEIbCTBA)

2,3,5

OO01Me XUMAYECKHUE

CBOMCTBA KUCIIOT

VYcnoBus npoTekanus
peaKuuii MexXIy
ANEKTPOJINTAMU 10

KOHIIa

Xapaxmepuzoeams 00IINE XUMHUYECKHE CBOWCTBA KHCJIOT C
MO3UIUH TEOPHUH IIEKTPOIUTUYECKON TUCCOLIUAITIH.

Cocmaesnsims MOIEKYISIPHBIE, TIONHBIE U COKpAIIEHHBIE WOHHBIE
YpaBHECHHSI PEaKIIUi C y9acTHEM KHUCJIIOT.

Apeymenmuposams  BO3MOXXHOCTh ~ TPOTCKAHUS  pPEaKIHH ¢
ydacTHEM KHUCJIOT Ha OCHOBe mpaBuia bepromne u  psanga
aKTUBHOCTH METAJLIOB.

1Iposooums OTBITHI, TIOATBEPIKIAIONTIE XUMUIESCKIE CBOHCTBA
KHCJIOT, C COOJTIOJICHUEM TTPaBUJI TEXHUKH O€30TacHOCTH.
Habniooams v onucviéams peakiiuu ¢ y9acTUeM KHCIIOT ¢

MOMOIIIBIO PYCCKOT0 (POIHOTO) sI3bIKA U SI3bIKA XUMUU

2,3,4,5
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9 OO01IMe XUMAYECKUE Cocmaensams MOJEKYISIPDHBIC, TOJHBIE M COKpalleHHbie MoHHBIC | 2,3,4,5
CBOMCTBA WIEJIOYEH YpaBHEHUS PEAKIUi ¢ y4aCTUEM OCHOBAHUU.

Apeymenmuposams  BO3MOXXHOCTh TPOTCKAHUS  pPEaKIHi ¢
y4acTMEM OCHOBAHUI Ha OCHOBE mpaBuiia beproie.

10 OO01Me XUMHYECKUE IIposooumsb OMNBITHI, TOATBEP)KIAIONINEC XHMHYECKHE CBOWCTBA
CBOMCTBa OCHOBaHHH, C COOJIFOZICHUEM TIPABUII TEXHUKH 0€301MaCHOCTH
HEPACTBOPUMBIX Habniwoams u onucvleamv peakuuy € y4yacTUEM KHCIOT C
OCHOBaHUM: IIOMOLIBIO PYCCKOTO (POJIHOTO) SI3bIKa U A3bIKA XUMUU

11 OO011e XUMHUUYECKHUE Xapaxmepuzoeams 00IIMEe XUMUYECKHE CBOMcTBa coned c | 2,3,4,5

CBOMCTBa CpeaAHUX

coneit

MO3UIUI TEOPHUH INEKTPOIUTUYECKON TUCCOLIUAITIH.

Cocmaesnsims MOJICKYJISIDHBIC, TIOHBIC W COKpAIIEHHBIC WOHHBIC
YpPaBHEHUA PEaKIUN C yHaCTUEM COJIEH.

Apeymenmuposams  BO3MOXXHOCTh ~TIPOTEKAHUS peaKIHid ¢
y4acTHEM COJiei Ha OCHOBE MpaBuiia beprose.

IIposodumsb ONBITHI, TOJATBEPKIAIONINE XHUMHYECKHUE CBOMCTBA
COJIEH, ¢ COOJI0/IEHUEM MPABUIT TEXHUKN O€30MTaCHOCTH.

Habniwooams WM onuceiéams peaklMd € ydacTHEM colieil ¢
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MOMOIIIBIO PYCCKOT0 (POIHOTO) SI3bIKA U SI3bIKA XUMUU

12 I'uaponus kak Yemanaenueams — 3aBUCUMOCTD  MEXJAYy COcTaBoM comud  H | 2,3,5
oOMeHHOe XapaKTepoM I'HIpOJIu3a
B3aUMOJICHCTBHE COJICH Ananuzuposams cpery pacTBOpa COJIHM C TIOMOIIBIO HHIUKAaTOPOB
C BOZIOH. IIpoeno3uposams TUTI THIPOIHM3a COJIM HA OCHOBE aHAIM3a €ro
(bopmyIbI
13 [IpakTuueckass pabota Vmemv oOpamatbes ¢ 1aboOpaTopHBIM — OOOpYIOBAaHUEM U
Ne 1. HarpeBaTeJIbHBIMU TNPHOOPAMU B COOTBETCTBUU C IIPaBHIAMHU
«DNEKTPOIUTHYECKAS TEXHUKU 0€30IaCHOCTH.
JMCCOIIMAITUS u Habnwooams cBOWCTBA IEKTPOIIUTOB M MPOUCXOAANINX C HUMH
OKHCIIUTENBHO- SIBJICHUI.
BOCCTQHOBUTEJIbHBIE Habniwooams v onucvieams peakluy C y4aCTHEM 3JIEKTPOJIHUTOB C
peakuumn» MIOMOIIBI0 E€CTECTBEHHOI'O (PYCCKOTO WM POJHOI0) sI3blKa H
SI3bIKA XHUMUH.
@opmynuposamb  BBIBOJBI 10  pe3yjibTaTaM IPOBEAEHHOTO
JKCHEpUMEHTA
14 O60061eHue 1 Ob606wams 3HaHMS 110 TIPECTABIEHHON HHpOpMaLu
cucTeMaTu3anus 2,35
3HAHUU

0 TeMe «XHUMHUUYECKNE
peaxkuuu B pacTBOpax

OJICKTPOJIUTOB»
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15 KontponbHas padota 1 Ilposooums pedaexkcuro COOCTBEHHBIX JOCTHXKEHUW B TMo3HaHuu | 2,3,5
Ne 1 o teme KjaccupuKalud ¥ 3aKOHOMEPHOCTEH NpPOTEKaHUS XMMHUYECKUX
«XHUMHUYECKUE PEaAKIIHH peakuuii. Ananuzupoéams pe3yabTaThl KOHTPOJILHOW pabOThl H
B pacTBopax BBICTPAWBAIOT MTYTH JOCTHKEHUS JKEJTAeMOT'0 YPOBHS YCIICITHOCTH
ANEKTPOIIUTOB
Hemerasibl 1 nx 254
CoOeTUHEeHUsI

16 Obmas 1 ObwscHAmMb, YTO TAKOE HEMETAIIIEI. 2,35
XapaKTCpUCTHKA Cpasnusams anaOTPOIHBIE BUIOU3MEHEHUS KUCIOPOa.
HeMeTaslJIOB Packpvieams TpUUMHBI ATUIOTPOTINH.

Xapakmepuaoeamb OJICMCHTBI-HEMETAJIJIbI n

MIPOCTHIE

XUMHNYECKHUEC

BEIIIECTBA-HEMETAJUIbI:  CTpOEHUE, (U3HYECKHue U
XHMUYECKHE CBOMCTBA HEMETAJIOB.

Obvsicusaimb  3aBUCHMOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB (WJIM npeockasvléams CBONCTBA) DIIEMEHTOB-HEMETAIIIOB
oT ux mnojoxeHus B Ilepuoanueckoil cucTeMe XUMHUYECKUX
anemenToB 1. 1. Menaeneena.

Yemanasnueamy ~ TPUYUHHO-CIICICTBEHHBIE  CBSI3M  MEXIY
CTPOCHUEM aToOMa, XAMHUYECKOU CBA3bIO, TUIIOM KpPICTEUIJ'IH'—IGCKOfI

PEIICTKM HEMETAJIOB M HX COCHHHCHHﬁ, nux (1)I/IBI/I‘ICCKI/IMI/I
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CBOMCTBaMHU.
Jloka3zbléams OTHOCUTEIBHOCTh MTOHITUNA «METAL» U «HEMETAJII»

17 O6mas Xapakmepuzosams  cTpoeHHe, (Qusnueckue W XuMHYeckue | 2,3,5
XapaKTepHCTHKA CBOICTBA, MOJyYCHUE U MPUMEHEHHUE TAJIOTCHOB B IIJIaHE OOIIETO,
0COOEHHOT0 U €IUHUYHOIO.
anemeHToB VIIA
Yemanasnueams  TPUYUHHO-CIICICTBEHHBIC  CBSI3M  MEXIY
TPYMIBI — TaJOTeHOB N .
CTPOCHHEM aToMa, XMMHUYECKOU CBSA3BIO, TUIIOM KPUCTALTUIECKON
pPEUIETKH TaJIOTCHOB, WX (U3WYSCKUMH ¥  XUMUYCCKHUMH
CBOMCTBaMU
18 CoequHeHUs ralIOreHOB Xapakmepuzosams cocTaB, GU3HUECKUE U XMMUYECKHUE CBOWCTRA, | 2,3,4,5

MOoJydYeHUe W  NPUMEHEHUE  COCIMHEHHH  TrajoreHoB  C
KCIIOJIb30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U A3BIKA XUMUH.
Has3zvieams coeprHeHUs TaJOT€HOB MO (QOPMYIIE U COCMABIAmMb
(hopMyIIBI 110 UX HA3BAHHIO

Yemanasenueams ~ TPUYUHHO-CIIEICTBEHHBIE  CBSI3M  MEXIY
XUMUYECKOM  CBSI3bI0, THUIIOM  KPUCTAJUNIMYECKOM  PEIIETKH
COCTMHEHUI TaJOreHOB, HMX (U3NYECKUMU M XUMHUYECKHUMH
CBOWCTBaMH.

Ilposooums,  Habmwooams W onucvléamb  XUMHYECKHUI
OKCIEPUMEHT 10  pAaClO3HABaHWUIO  TAJOTEHUI-MOHOB  C
cOOJI0OIGCHUEM MTPaBUJI TEXHUKH 0€30I1aCHOCTH.

Buvinonname pacueTsl 10 XUMUYECKUM (OpMYyJIaM U YpaBHEHUSIM

peaKI.IPIfI, MPOTCKAIOMIUX C YHaCTUCM COE€IUHEHMI raJIoreHOB
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19

[TpakTryeckas pabora
Ne 2. «I3yuenue
CBOMCTB COJISTHOU

KHCJIOTBD»

Ymemsv oOpamatbcst ¢ 7a0opaTOpHBIM  00OpYIOBaHHEM U
HarpeBaTelbHBIMH MpPUOOpPaMH B COOTBETCTBHH C TPaBUIAMHU
TEXHUKH 0€30I1aCHOCTH.

Habnwooams CBOWCTBA DJEKTPOJIIMTOB U NMPOUCXOAAUINX C HUMH
SIBJICHUI.

Habniwoams v onucvieams peakluy C y4aCTHEM JIEKTPOJIUTOB C
MIOMOILBI0 €CTECTBEHHOI'O (PYCCKOIO MJIM POJHOrO0) sI3blKa M
A3bIKA XUMUHU.

@Dopmynuposamb  BBIBOJBI 110  pe3yJibTaTaM IPOBEIEHHOTO
JKCIIEPUMEHTA

2,3,4,5

20

O061as
XapaKTEePUCTHKA
snemeHToB VI- A .

Cepa

Jlasamwb 00110 XapaKTEPUCTUKY aTOMaM, MPOCTHIM BEUIECTBAM U
COCJTMHEHUSAM XaJbKOTCHOB B 3aBHCHMOCTH OT HMX IOJIO)KCHHUS B
[Iepnonnueckoii cucreme.

Xapakmepuzosamv  CTPOCHHE, QJIOTPOMNUsA, (PU3NUYECKHE U
XUMHAYECKHE CBOWCTBA, MOyYSHHE U IPUMEHEHHUE CEPHI.
Yemanasnueams ~ NpPUYMHHO-CIENCTBEHHBIE  CBA3M  MEXIY
CTPOEHHEM aToMa, XMMHUYECKOM CBS3bIO, THIIOM KPUCTAILTUYECKON
pemeTKH cepbl, €€ PU3NIECKUMH U XMMHUUYECKUMHU CBOMCTBAMH.
Buinonnams pacu€Thl MO0 XUMUYECKUM (HOpMyllaM M ypaBHEHUSM
peaKkuuii, MpOTEKAIOIINX C YIaCTUEM CEPHI.

IIposooumy, Habarwoams U onuUCLIBAMb XUMUIECKUN

OKCIICPUMCHT IO TOPECHUIO CEPBI HA BO3AYXEC U B KHUCIIOPOAC C

CO6J'IIO,I[CHI/ICM MpaBUJI TCXHUKHA 0e30IMacHOCTH

2,345

21

CepoBoaopon u

Xapakmepuzoeamwb cocTaB, GU3NUECKUE U XUMUYECKUE CBOMCTBA,
MOJIydeHue | TMPUMEHEHHE COCIUHEHUN Ccepbl B CTENEHU

2,3,5
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Cyb(pHIBI

OKHUCJIEHHS —2 C HCIIOJIb30BAHUEM PYCCKOIO (pPOAHOIO) S3bIKa U
SI3bIKAa XUMUHU.

Hasvigams coenuHeHusi cepbl B CTENEHU OKHUCICHUS —2 TIO0
dbopmyiie u cocmagnsims GOPMYIBI IO UX HA3BAHUIO.

Cocmasnams MOJNEKYISpHbIE M HOHHBIC YpaBHEHHS peaklui,
XapaKTepU3yIOIINe XUMUYECKUE CBOIICTBA COEIMHEHUN cepbl B
CTETEeHU OKUCICHUS —2.

Onucviéams TPOLECCHl OKUCICHUSI-BOCCTAHOBIICHUS, onpeoeisims
OKHUCJIUTEIb M BOCCTAHOBUTEIb U COCMABIAMb DIEKTPOHHBIN
OaJlaHC B pEaKIUAX C YJaCTHEM CEpPbI B CTENIEHU OKUCIICHUS —2.
Ycemanasnuseams TpUUMHHO-CIIEACTBEHHbIE CBSI3U MEXY

XUMHUYECKOU CBA3bIO, TUIIOM KpHCTaHHquCKOﬁ pCI_HéTKI/I

COG,Z[I/IHGHI/Iﬁ CCPLBI, UX (1)I/I3I/I‘ICCKI/IMI/I 1 XUMHUYECKMMU CBOMCTBaMU

22

23

Oxcunpl cepol (IV) u
(V1)

CepHas KuCIIOTa KaK

CUJIbHBIN SJICKTPOJIUT.

3anucvisams GOpMyITBI OKCUAOB CEPBI, HA3LIBANb UX, ONUCLIBATND
CBOICTBA Ha OCHOBE 3HAHUM O KUCITOTHBIX OKCHAX.
Xapaxmepuzoeams cocTa, (pU3NUECKHE U XUMUYECKHE CBONCTBA
CEpHOI KHUCJIOTBHI KaK 3JIEKTPOJIUTA C HUCIIOJIb30BAHUEM PYCCKOTO
(poHOTO) SI3BIKA U SA3bIKA XUMUH.

Cocmaenams MONEKYNSpHbIE W WOHHbIE YpaBHEHMs peaklui,
XapaKTePU3YIOIUX XUMUYECKHE CBOMCTBA CEPHON KUCIIOTHI.
Pacnosnasamw cynbdar-nuoHsl.

Xapaxmepuzoéams  CBOWCTBA  KOHILIEHTPHUPOBAaHHOW  CEpHOM
KHUCJIOTHI KaK OKHCIIUTENS C UCTIOIB30BAaHUEM PYCCKOTO (POTHOTO)
SI3BIKA W SI3bIKA XUMUH.

Cocmaenams ~ ypaBHEHUSI  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii METOZ0M 3JIEKTPOHHOTO OasaHca.

Buvinonnams pacd€rsl M0 XMMUYECKHM (OpMYJiaM U YpaBHEHHSIM

2,3,5,6
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peakuil, MPOTEKAIOIIMX C y4aCTUEM CEPHOU KUCIIOTHI.
Habniooams 1 onucbiéams XUMUYECKUH

24 [IpakTrueckas pabota Ymemsv oOpamatecss ¢ nabopaTopHbIM  oOopynoBanueM U | 2,3,4,5
Ne 3. «Mzyuenue HarpeBaTelbHBIMU TPUOOpaMU B COOTBETCTBUU C IpaBUIAMHU
5 . TEXHHUKH 0€30MacHOCTH.

CBOWCTB CEpHOI .
Habnooams CBOWCTBaA DJEKTPOJIIMTOB U NMPOUCXOMALINX C HUMH

KHUCJIOTBD) SIBJICHUU.
Habnwooams u onucviéams peakuu C y9aCTHEM JJIEKTPOJIHUTOB C
MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa W
SI3bIKA XUMUH.
@opmynuposamb  BBIBOJBI 10  pe3ylbTaTaM IPOBEACHHOTO
IKCIIEPUMEHTAIKCIIEPUMEHT

25 | OGmas Jlasamwb 00ONIYIO0 XapaKTEPUCTUKY aTOMaM, IMPOCTHIM BerecTBam u | 2,3,5

XAPAKTEPHCTHKA COCJTMHEHUSM ITHUKTOTCHOB B 3aBUCHMOCTH OT WX IOJIOKCHUS B
[Iepnonnueckoii cucreme.

XUMHYECKHUX

31eMeHTOB VA -

rpynnsl. A30T

Xapaxmepuzoeams  cTpoeHue, (uU3MUeckne ¢ XUMHUYECKUE
CBOMCTBa, MOJIy4YEHHUE M NPUMEHEHHE a30Ta C HCIOJIb30BAHHEM
pyccKoro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Hazvieams coenuHeHus azora mo QopMmyle U cocmasisime
(hopMyITBI IO UX HA3BAHUIO.

Ycemanasnueams ~ NpPUYMHHO-CIENCTBEHHBIE  CBA3M  MEXIY
CTPOCHHUEM aTOMa M MOJICKYJIbI, BUIOM XHMHUYECKOU CBSI3U, TUTIOM
KPUCTAIUTMYECKON pemeéTkn a3oTa W ero (U3WYeCKUMH |
XUMHUYECKUMH CBOMCTBaMH.

Buinonnams pacdéTsl 1o XUMUYECKUM GopMyTiaM U YPaBHEHHSIM

peakunﬁ, MPOTCKAOMIUX C YHaCTUCM a30Ta
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27

AMMmuax

Coim aMMOHUSA

Xapaxmepuzoeams COCTaB, CTPOCHHUE MOJICKYIbI, (DU3MYECKHE U
XUMUYECKUE CBOMCTBA, MOJyYCHHUE M IMPUMEHEHHE aMMHaKa C
KCIIO0Ib30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
Ha3zvieamy comu amMMoHUS 10 (GOpMYNIaM H  COCMABIAMb
(hOpMyIIbI 10 UX HA3BaHUSIM.

3anucvieamsy MONEKYISpHbIE M HOHHBIE YpaBHEHMs peakUui,
XapaKTepU3ymollue XHMHYECKHE CBOWCTBA aMMHMaKka U COJeH
aMMOHHSI.

Cocmaenams ~ ypaBHEHUSI  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuii ¢ y4yacTHEM aMMHaka C TOMOUIBI0 AJIEKTPOHHOTO
OanaHca.

Yemanasnueames pUYMHHO-CIICCTBEHHBIE CBA3U MEXIY BUAAMHU
XUMHYECKUX CBfA3€H, THUMAMU KPUCTAUIMYECKUX  PEHIETOK
aMMHaKa U colied aMMOHHS U UX (PU3NYECKUMU U XUMHUYECKUMU
CBOWCTBaMH.

1Iposooumpy, Habnooams Hu onucwleams XUMHYECKHI
AKCTIEPUMEHT I10 PACTIO3HABAHWIO MOHOB aMMOHHUS C COOJIOICHNE
MpaBWJI TEXHUKH 0€30I1aCHOCTH.

Buvinoaname pacu€rel o XuMuyeckuM GpopMysiaM U ypaBHEHHUSIM

peaKHHﬁ, MMPOTCKAOMUX C YyHaCTUEM aMMHAKa

2,3,4,5,6

28

Oxcuasl a30Ta:
HecoJIeo0pa3yronme u

KHCJIOTHBIC.

Xapakmepuzoeamsb cocTaB, GU3NUECKHE U XUMUYECKUE CBOMCTBA,
MIOJIyYEHUE M TPUMEHEHHE OKCHJOB a30Ta C MHCIIOJIIb30BaHUEM
PyccKoro (poAHOrO) sI3bIKa U SI3bIKa XUMUHU.

Cocmasnsams MOJNEKYISpHbIE M HOHHBIE YpPaBHEHHUS pEaKlUid,
XapaKTepU3yIoIINe XMMHUUECKHEe CBOIICTBA OKCH/IOB a30Ta.
Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3M MEXKIY BUAOM
XUMHYECKON CBSI3HM, TUIIOM KPUCTAJUNIMYECKOW PEIIETKH OKCUIOB
a30Ta ¥ UX PU3MYECKUMH U XUMHUYECKUMHU CBOHCTBAMHU.

2,345
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29

A3oTHas KHCI0Ta, €€

IIOJIYUYCHHUE U CBOICTBA.

Xapaxmepuzoeams coctaB, (pU3NIECKHE W XUMUYCCKUE CBOWMCTBA
AQ30THOM  KHUCIIOTBl ~ KaK  JJIGKTPOJIUTA, NPUMEHEHUE C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOIO) SA3bIKA U A3bIKA XMMUH.
3anucvieamsy MONEKYISpHbIE M HOHHBIE YpaBHEHMS peaKUui,
XapaKTepU3yIollue XUMUYECKUE CBOWCTBA a30THOM KHUCIIOTHI Kak
ANEKTPOJINTA.

Ilposooump, Habaroams u ONnuUCHIBAMb XUMHYECKUAI
SKCIIEPUMEHT, XapaKTEPU3YIOUIUI CBOMCTBA a30THOM KUCIIOThI KaK
3JIEKTPOJIUTA, C COOIIOIEHUEM MTPABUIT TEXHUKU O€30MaCHOCTH.
Xapakmepuzoeamv a30THYIO KUCIOTY KaK OKHUCIIUTEIb.
Cocmaenams ~ ypaBHEHUSI  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuui, XapakTepU3yIOIIUX XHWMHUYECKHE CBOMCTBA a30THOM
KHCIIOTHI KaK OKUCIIUTES, C TOMOIIBIO DJIIEKTPOHHOTO OaliaHca.
IIposooumy, HabOOamMb U ONUCHIBAMb XUMUIECKUI

SKCIEPUMEHT, XapaKTEPU3YIOIINI CBOMCTBA a30THOM KHUCIOTHI KaK

OKHCIINTCIIA, C CO6J'IIO)I€HI/I€M IMpaBUJI TCXHUKU 0e30macHOCTH

30

®ocdop u ero

COCIUHCHUA

Xapakmepuzoéams CTPOEHUE, AUVIOTPONHIO, (QHU3HMUECKUE U
XMMHUYECKHE CBOMCTBA, MOJy4YeHHUE U NpHUMeHeHHue Qocdopa ¢
HCIOJIb30BAHUEM PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMUH.
CamocrodaTenbHO onucvigams cBoWcTBa okcua ¢ocopa(V) kak
KHCIIOTHOTO OKCHJIa U CBOMCTBA OpTOPOCHOPHOI KUCTOTHI.
Hnnrocmpuposamo 3TH CBOMCTBa YpaBHEHHUSIMHA
COOTBETCTBYIOIIMX PEAKIIMIA.

Ilposooums,  HabmoOamv W onucvléamb  XUMHYECKHUI
HKCHEPUMEHT C COOIIOACHUEM MPaBHII TEXHUKH O€30MacCHOCTH.
Pacnosznasams pocdar-nonst

2,345
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31

O61as
XapaKTePUCTHKA
3ieMeHToB 1V A-

rpynmnsl. YTiaepona

Jlasams 00IIYIO XapaKTEPUCTHKY aTOMaM, POCTHIM BEIIECTBAM U
COCAMHEHUSIM 3JIeMeHTOB IV A- rpynmbl B 3aBHCHMOCTH OT HX
nosnoxkeHus B [lepuoauueckoii cucreme.

Xapaxkmepuzoéams CTpOEHUE, aJUIOTPOIUIO, (U3NYECKUE U
XMMHAYECKHE CBOWCTBA, TOJYYCHHUE W TNPUMEHEHUE aMOP(PHOTrO
yriepojia U ero COPTOB C HCIOJIb30BAHHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XHUMUHU.

Cpasnueamsb CTPOCHUE W CBOMCTBA aliMa3a u rpaduTa.
Onucvlieams OKHCITUTEILHO-BOCCTAHOBUTEIHHBIE CBOWCTBa
yriepoa.

Ilposooums,  Habnwooamsv W onucvléamb  XUMHUYECKHUI

OKCIICPUMCHT C CO6J'IIO)I€HI/ICM IIpaBUJI TCXHUKHU 0e30IacHOCTH

2,3,4,5

32

Kucnoponconepxkaniue

COEIMHEHMS yriepoaa

Xapaxmepuzoeams cocTaB, (HU3MYECKHE U XMMHUECKHE CBOMCTBA,
IIOJIyYEHUE U IIPUMEHEHUE OKCUIOB YIVIEpOJa C UCIOJb30BaHUEM
pyccKoro (pOAHOrO) sI3bIKa U SI3bIKa XUMUHU.

Yemanaenueams IPUUMHHO-CIIEICTBEHHBIE CBA3U MEXIY BUAAMH
XMMHYECKUX CBSI3E€H, TUTIAMH KPUCTALTNYECKUX PEMIETOK OKCUIOB
yriepona, uxX (U3HNYECKUMH W XUMHYECKUMH CBOWCTBaMH, a
TaK)ke MPUMEHEHHUEM.

Cobarooams IpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU UCTIOTB30BAHUHT
IIEYHOT'O OTOILJICHUS.

2,345

33

Comnu yroapHOU
KHCIIOTHI: KapOOHATHI U

THJIPOKapOOHATHI

Xapaxmepuzoeams cocTtaB, pU3NUECKHE U XUMHUUECKHE CBOMCTBA,
MOJIy4YEeHUE W IPUMEHEHHE YTOJIbHOM KHUCIOTBI M €€ coJeH
(kapOOHATOB M THUIPOKAPOOHATOB) C UCIOIB30BAHUEM PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMUH.

Hnnrocmpuposams ~ 3aBUCUMOCTb  CBOWCTB  COJIEM  YTOJIBHOU
KHUCJIOTHI OT UX COCTaBa.

2,3,4,5
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Pacnosnasamb xapOOHAT-UOH.

34 [IpakTryeckas pabora Obpawamucs c J1a60paTOPHBIM o0opynoBaHUEM u
No 4. HarpeBaTelbHBIMU TPUOOpAaMU B COOTBETCTBUH C IpaBUIAMHU
TEXHHUKH 0€30MacHOCTH.
«Pemenne .
Habniooams w  onucviéams XUMHUYECKHH OSKCIEPUMEHT C
9KCICPpUMCHTAIIbHBIX IIOMOLIBIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHH.
337124 110 TEeMe Dopmynuposames  BBIBOJBI TI0  pe3yjibTaTaM IPOBEACHHOTO
HKCIEPUMEHTA.
«Hemeramner I[V-VII P .
Compyonuuyams B Tporecce Y4eOHOTO B3aMMOJCHCTBUS MPHU
TPy 1 vX paboTe B Ipymmax
COCIUHEHUIN»
35 Kpemuuii u ero Xapakmepuzoeéams CTPOCHUE aTOMOB U KPUCTAIIOB, ¢usudeckue | 2,3,5

COCIUHECHUA

U XMMHMUYECKHUE CBOMICTBA, MOJIyYEHUE U NPUMEHEHUE KPEMHHS C
HCTIOIB30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMUH.
Ycemanasnueams ~ NpUYMHHO-CIENCTBEHHBIE  CBA3M  MEXIY
CTPOCHHEM  aTroMa, BHJAOM XHMMHMUYECKOH  CBSI3U, THUIIOM
KPUCTAIJINYECKON PEIIETKU KPEeMHHUS, €ro (pU3M4YeCKUMH W
XUMHUYECKUMHU CBONCTBAMH.

Buvinonnsams pacu€Thl 10 XUMHUECKUM (POpMyiaMm

U ypaBHEHUSM PEaKLMM, IPOTEKAIOIIUX C yUACTHEM

KPEMHHUS U €r0 COEAMHEHU.

Xapaxmepuzoeams cocTtaB, GU3NUECKHE U XMMHUUECKHE CBOMCTBA,
MOJIydeHHe U  NPUMEHEHHWE  COCIMHEHUN  KpeMHHs  C
HCIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHUH.
CpasHusams TUOKCHUIBI YTIEpOaa U KPEMHHUSL.

Onucvieams BaXHENIINE TUIIBI IPUPOIHBIX COEINHEHUN KPEMHUS
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KaK OCHOBHOTO 3JIEMEHTa JIUTOC(HEPHI.
Pacnosnasams cunukar-uon

36 CunukaTHast Xapaxkmepuzoeamv CUIMKATHYIO TPOMBIIIIEHHOCTD U €€ 1,2,3,5
MIPOMBIIIIIICHHOCTh OCHOBHYIO IPOYKIHIO.
Yemanasnueams aHaNOTUN MEXKTY Pa3IMYHBIMHU OTPACIISIMU
CWJIMKATHON TIPOMBIIIUICHHOCTH
37 [Tonyuenue Onucvieamv HAX0XKJACHUE HEMETAILJIOB B TIPUPOJIE. 2,35
HEMETATIOR Xapaxkmepuzoeamv  PpaKMOHHYIO IEPETOHKY KHUJIKOTO
BO3/1yXa, KaK COBOKYITHOCTb (PU3UYECKHX TPOIIECCOB.
Apeymenmupoeéams ~ OTHECEHHWE  AKTUBHBIX  HEMETAJUIOB K
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIM IPOLIECCaM
38 [Tonyuenue Xapaxmepuzoeams XUMHU3M, CHIPBE, anmapaTypy, Hay4HbIe 2,3,5
BAKHEHIIAX TIPUHIIMITBI ¥ IPOTYKITUIO TPOU3BOJICTBA CEPHOM KHCIOTHI.
CpasHusams IPOU3BOJICTBO CEPHON KUCITIOTHI C TPOU3BOJCTBOM
XUMHYECKHUX
aMMHaKa
COCIMHEHU I
HEMETaJJIOB
39 O6o0011eHue no Teme IIpo6ooums OLEHKY COOCTBEHHBIX JOCTHXXEHUH B ycBoeHHH | 2,3,5

«Hemetasuibel 1 ux

COCAUHCHUA»

TEMBI.

Koppexmuposamb cBou 3HaHMSI B COOTBETCTBUU C IUIAHUPYEMBIM
pe3yabTaTOM

Ionyuams ~ XuMu4eckyro  HHpOpManmMM U3 Pa3IMYHBIX
HMCTOYHUKOB.

IIpeocmasnams uHdopmaruio no reme «Hemeranasl» B BUIe

Ta6J'II/II_I, CXCM, OIMOPHOI'0 KOHCIICKTA, B TOM YHUCJIC C MIPUMCHCHUCM
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cpencts UKT.

40 KonrponsHas padot 1 I1Iposooums peduexcuto COOCTBEHHBIX TOCTH)KEHUH B mo3Hanuu | 2,3,5
Ne 2 o Teme KJIaCCU(PUKAIIMK B 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX
«Hemerambl peakuuii. Ananuzuposams pe3yiabTaThl KOHTPOJIHHOM PabOTHI U
M UX COCAUHCHUSI BBICTPAMBAIOT ITYTH JOCTHXKEHHUS KEJIAEMOT0 YPOBHS YCIEIIHOCTH
MeTaslibl M HX 17 4 ObvscHamb, 9TO TAKOS METAJIBI.

CcoeqHHEeHHS Paznuuams  GopMBl  CyIIECTBOBAHUS METAIJIOB: 3JEMEHTHI U
MPOCThIE BEILIECTBRA.
Xapaxmepuzoeamv XUMUYECKUE DIEMEHTBI-METAUIBI 10 HUX

41 [Tonoxenue MeTamwioB 1 noJioxkeHuro B [lepuoanueckoii cucreme /. . Menneneesa.

B [IEPHOIMHUECKOI Ilpoenosuposames ~ CBOWCTBA  HE3HAKOMBIX  METALIOB  TIO
MOJOKEHUIO B Ilepuoanyeckoin cucreMe XMMHUYECKUX 3JIEMEHTOB
CHCTEME XMMHUYECKUX
. . MeHnneneena.
snemenToB [1. M. Yemanagénueams ~ TPUYMHHO-CIIEICTBEHHBIE  CBA3M  MEXKIY
Memnzeneesa, crpoeHune CTPOCHUMEM  aTOMa, BHUJIOM XUMHYECKOM  CBSI3H, THUIIOM
aTOMOB U KpUCTAJIJIOB KPUCTAIUIMYECKON PEIIETKA METAIIIOB — IIPOCTBHIX BEILECTB U UX
MCTAJUIOB. COEINHEHUN
42 MerTaiisl Kak 1 ObvscHAmMb, 4TO TaKOe PSAJl aKTUBHOCTH METAJLIIOB.

BOCCTAaHOBHUTCIIN.

Ilpumensmy e€ro Uil XapaKTEePUCTHKH XMMHUYECKHX CBOMCTB
IIPOCTHIX BELIECTB-METAIIOB.

O6o6wams cuCTEMY XHMHUYECKHX CBOHCTB METAJIOB Kak
«BOCCTAaHOBMTEIIbHBIE CBOMCTBA.

Cocmasnsamo MOJIEKYJISIPHBIE ypaBHEHUS peaKIuid,
XapaKTepU3YIOIMIUX XUMHYECKHE CBONCTBA METANIOB B CBETE
y4eHHs 00 OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX IpOIeccax, a

p€akuuu C y4aCTHUEM OJICKTPOJIUTOB, MPCACTABIIATL TAKXKEC U B
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HNOHHOM BHJIC.

Habniwooams u  onucviéams pPeakUUd MEXAY BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POIHOIO0) sI3bIKA U SI3bIKA XUMUHU.
CaMoCTOATENBHO  NPO60OUmMb  OIBITHI,  IOATBEP)KIAIOIINE

XHMHYECKHE CBOMCTBA METAVIOB C CO6J'II-O,I[6HI/ICM IIpaBUI

TEXHUKHU 0€30I1aCHOCTHU

43 OOmas ObvscHames  HTUMOJIOTUIO  HAa3BaHHUS  TPYIIIBI «IIETIOYHBIE
XapaKTepPUCTHKA MCTaJLIBD.
Hasams 0Oy XapaKTEPUCTUKY MIEJTOYHBIM METaIaM IO HUX
3JIEMEHTOB [A-rpymiibl. .
nosoxkeHuto B [leproanyueckoil cucreMe XUMUYECKHX JJIEMEHTOB
. . Menneneena.
Xapaxkmepuzosamb ~ cTpoeHHe, (GHU3HMYECKUE U  XHUMHUYCCKHUEC
CBOMCTBa ILEJIOYHBIX METAJUIOB B CBETE OOIIEro, OCOOCHHOTO M
CIIMHUYHOTO.
IIpeockazvieame HU3NIECKUEC U XUMHYCCKUE CBOMCTBA OKCHIIOB U
THJPOKCHJIOB INEJIOYHBIX METAJIOB HAa OCHOBE HX COCTaBa M
CTPOCHUSI W  MOATBEPXIAaTh  TPOTHO3BI  YPaBHEHHUSIMH
COOTBETCTBYIOIINX PEAKILUI.
IIpo6ooumsb pacy€Thl O XUMHYIECKHUM (HOpPMYyJIaM U ypaBHEHUSIM
44 Baxnermme PEaKIuii, NPOTEKAIOMIMX ¢ YYaCTUEM MIENOYHBIX METAUIOB U UX
COETMHEHUS METTOYHBIX COeIMHEHHI.
METaJJIOB
45 Oomas Obvacuams HTUMOJIOTHIO Ha3BaHMS  TPYIIIIbI «IET0YHO-
XAPAKTEPHCTHKA 3eMEJIbHBIC METAILIBIY.

a1emMeHTOB [IA-rpymbl

Jlasamv  obOmyro xapaktepuctuky wmetamuiam  |IA - rpymmbr
(€moYHO-3eMEIIbHBIM ~ MeTalllIaM) II0 WX  TOJIOKEHUIO B
[lepuonuueckoit cucteMe xuMmMuueckux saemeHtoB J[. .

64




Menneneena.

Xapakmepuzoéamv ~ CTpoeHHE, (PHU3HMUECKUE UM XHMHUYECKHE
CBOMCTBA MIENOYHO-3€MEILHEIX METAJIOB B CBETE OOIIETO,
0COOEHHOTO U €JUHUYHOIO.

Bakueiime IIpeockasvieams Hu3nueckre U XUMUYECKUE CBOMCTBA OKCUIOB U
46 ruapokcuoB MetaioB ||A rpynmbel Ha OCHOBE WX coOCTaBa W
COCMHEHUS
CTpOCHHSI M noomeepicoams  TPOTHO3Bl  YpaBHEHUAMU
MCI0THO3CMETIBHBIX COOTBETCTBYIOIINX PEAKIIH.
METaJIJIOB I1Ipo6ooums pacdEThl MO XUMHUYECKUM (hopMysiaM U ypaBHEHUSIM
peaKIyii, MPOTEKAIOIINX C YYACTHEM IIEIOYHBIX METAJIIOB U UX
COCTUHEHUN
47 Bpemennas u Ob6vscHAmMb, 9TO TAKOE «OKECTKOCTH BOJIBI».

IOCTOSTHHAS KECTKOCTD

BOJIBI

Paznuuams BpeMEHHYIO B IIOCTOSTHHYIO JK€CTKOCTh BOJIBI.
IIpeonacams criocoObl yCTpaHEHUS KECTKOCTH BOIbI

Ilposooums,  Habmwooams W onucvléamb  XUMHYECKHUI
AKCIIEPUMEHT, ¢ COOJIIOICHUEM MPABUII TEXHUKU O€30MaCHOCTH.
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48

XMMHUYECKUE CBOUCTBA

Xapaxmepuzogams ~ aqlOMUHHA 1O  €ro  IOJOXEHUIO B
[lepuonnueckot cucreMe XuMmMuyeckux dnementoB [ .

ATIOMUHUS
Meneneesa.
Onucvieams cTpoeHHE, (PHU3NYECKUE W XHMHUYECKHE CBOHCTBA
AIIOMUHHUS, MOATBEPAKAAsT UX COOTBETCTBYIOLIMMH YPaBHEHUSIMHU
peaKkuuid.
Obvsichams  JTBOUCTBEHHBIH XapakTep XHMMHYECKUX CBOMCTB
49 Baxkuaeiime OKCHaa U THAPOKCHUIA AJIFOMUHUA.
Konxpemuszupoeams >NEKTPOIUTUYECKOE IOJYYEHHE METALIOB
COEAMHEHHS ATFOMUHUSA
ONMCAaHUEM ITPOU3BOJICTBA AJTFOMUHUSL.
Coepnnenns Yemanaénuéamsy 3aBUCUMOCTh 00J1acTel MPUMEHEHHs aTIOMUHUS
AIIOMUHHUS B IPUPOJIE. U €ro CIJIaBOB OT CBOMCTB.
1Iposooums pacu€Thl O XUMUYECKUM (POpPMYJIaM B YPaBHEHUSIM
pEeaKuurii, MPOTEKAOIIMNX C YIaCTUEM ATFOMUHUS U €r0
COECTMHEHU I
50 Oco0eHHOCTH CTPOCHUS Xapaxmepuzosams 10noxenue xeneza B llepuonnueckon
aToMma skenesa. JKeneszo cucremMe  xumuueckux anemeHto  JI. M. Menneneesa,
0COOEHHOCTH CTPOCHHUS aTOMA.
B MPUPO/IE. .
Onucviéams QU3NYECKUE W XUMHUYECKHE CBOWCTBA IKelesa,
Baxueime pypt MTOATBEPK/1ast UX COOTBETCTBYIOIIMMH YPaBHEHHUSIMHU PEAKIUH.
xKeesa.
51 Baxueiimmue ObvsicHamb HamU4Me JABYX TEHETHUECKUX PSAIOB COCTUHEHUN

xenesa Fe?* u Fe®* .
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COCOMHCHUA XKCJIC3a.

Yemanasnueams 3aBUCUMOCTh 00JacTell MPUMEHEHHUs XKelle3a U
€ro CILJIaBOB OT CBOWCTB.

IIpo6ooumsb pacu€Thl M0 XMMUYECKUM (POpMyJiaM U ypaBHEHHIM
peaKUuii, MPOTEKAOIINX C YYaCTUEM JKEJI€3a U €r0 COCTUHEHU.
Habniooams v onucvieams peakiiuu MeX/1y BEIIECTBAMU C

MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMUHU

52 [IpakTuueckas padbota DKCIEpUMEHTAIBHO  Uccledo6amb CBOMCTBA METAIOB M UX
No 5 COEMHEHMH, pelaTh HKCIEPUMEHTAJIbHBIE 3aJaud 10 TEMe
«MeTamib».
«Pemenne
Pabomamu c 71a00paTOPHBIM o0opyaoBaHEM u
SKCHCPUMCHTAIbHBIX HarpeBaTeIbHBIMM TPUOOpPAaMH B COOTBETCTBHU C IpaBUIIaMU
337124 10 TeMe TEXHHUKH 0€30MacHOCTH.
Habniooams cBOCTBA METAUIOB M MX COCAMHEHUW U SIBICHMIA,
«MeTtamib»
MIPOUCXOJISIINX C HAMH.
Onucviéams XUMUYECKUM SKCIIEPUMEHT C IOMOIIBIO PYCCKOTO
(pPOTHOTO) SI3BIKA W SI3BIKA XUMUH.
@opmynuposams  BBIBOJBI 1[I0  pe3ysibTaTaM IPOBEAECHHOIO
JKCIIEPUMEHTA
Onpedenams (UcxoAs U3 yuyeOHOM 3agauM) HEOOXOIUMOCTD
WCIIOJIb30BaHUS HAOIOICHUS WIIM DKCIIEPHUMEHTa
53 Koppo3us razosas ObvscHamb, 4TO TaKOE KOPPO3USL.
(XHMHHeCKas) H Pasznuuams XUMUUECKYIO U JIEKTPOXUMHUYECKYIO KOPPO3HH.
Unnrocmpuposamsy ~ TOHATHS ~ «KKOPPO3US», «XMMHYECKas
ANEKTPOXUMUYECKAS.
KOPPO3USD», «IMEKTPOXUMHUYECKAs] KOPPO3HS» IPUMEpPaMHU.
Xapaxmepuzoeamsb ciocoObl 3alIUTH METAIJIOB OT KOPPO3UU
54 Meraibl B IpupoJe. Knaccugpuyuposams GopMbl IPUPOTHBIX COSAMHEHUN METAIITIOB.

IToustue o

Xapakmepwoeamb 06HII/IG CIIOCOOBI IMOJIY4YCHHA MCTAJJIOB: IHUPO-,
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55

METaJULypIruu

DEeKTPOIU3 PacIljIaBoB

THJIPO- U BIIEKTPOMETAIUTYPTUH.

Konxpemusuposame 3T ciocoObl IpUMEpaMU M YpaBHEHHUSIMH
peaxkuuii ¢ COCTaBIEHUEM NIEKTPOHHOIO OaJlaHca.

Onucvieambs ~ AOMEHHBIM  NpolecC M DIEKTPOJUTHUECKOE
MIOJTyYEHHE METaJJIOB.

Paznuuame ‘IépHHe M OBETHBIC MCTAJJIbI, YYT'YHEI U CTaJI

56

O06001IeHYE 3HaHUM 10

TeMe «MeTayibl»

Ilpo6ooumsb OLEHKY COOCTBEHHBIX IOCTH)KEHHM B YCBOCHUU
TEMBI.

Koppexmuposeamb cBOM 3HaHHSI B COOTBETCTBHH C TUTAHUPYEMBIM
pe3yabTaToOM
Honyyame ~ XUMHYECKY0O  MHPOpPMAMM U3 pa3IMYHbIX
MCTOYHHKOB.

IIpeocmasname nabopMaIuio mo treme «MeTalsl» B BUIE
Ta0JIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE€ C TPUMEHEHUEM

cpencts MKT.

57

KonTponbHas

Ne 3

pabota

o TeMe «MeTayibl»

IIposooumy pedaexcuro coOCTBEHHBIX JOCTHKEHUH B TO3HAHUU
KJIacCU()MKALMU ¥ 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
peakuuii. Ananuzuposams pe3ynbTaTbl KOHTPOJIBHOU PaOOTHI U

BBICTPAaWBAIOT MYTU JOCTHIKCHUA KCITAEMOTO YPOBHS YCIICIITHOCTHU

IlepBoHaYa/IbHBbIE
CBe/ICHHS O CTPOCHHH
OpPraHUu4YecKux

BCIIECTB.

4yq
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Oprauuseckas XHMus 1 Xapaxkmepuzoéamb ~ OCOOGHHOCTH  COCTaBa M CBOWCTB
58 OpPTaHUYECKUX COCAMHCHUN. 41
YrneBoaoposl: METaH,
Pasnuuams nipenenbHbIe U HETIPEIEIbHBIE YTIIEBOA0POIBI.
STaH,dTHIICH. VICTOYHNK Hazvieams u  3anuceieame  GHopmynbl  (MOJEKYyJISpHbIE U
U YIJIEBOIOPOIOB: CTPYKTYpHBIE) BaXXHEHIIINX MPEACTaBUTENCH YTII€BOAOPOIOB.
. llpeonazame SKCIEPUMEHT IO PACHO3HABAHUIO COEIUHEHUN
NPUPOJHBIN ra3, HeTh,
HEMNpeeIbHOr0 CTPOSHUSI.
yroib. Habniooams 3a X0I0M XUMHYECKOTO JKCIIEPUMEHTA, OIHCHIBATH
€ro U JeNaTh BBIBOJIBI HA OCHOBE HAOIIOICHHIA.
59 Duxcuposams pe3ylbTaThl SKCIIEPUMEHTA ¢ IOMOIIBIO PYCCKOTO
CnupTsl 1
(poaHOTO) SI3BIKA, @ TAKXKE C MOMOIIBI0 XUMHUECKUX GOpMYIT U
YpaBHEHUH.
60
KapOoHOBBIE KUCIIOTHI 1
61 buonoruuecku BaxxHbIe 1
BEIIIECTBA: KUPBHI,
IJII0KO03a, OEJIKH.
O000menune 3HAHUH Su

110 XHMHH 32 KypcC
OCHOBHOM IIKOJIBI.

IMoaroroBka K
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OCHOBHOMY
rocy/1apcTBeHHOMY

ak3ameny (OI'D)

CrpoeHue aToma.

Crtpoenue BermiecTBa

[lpyu3Haku # yCIOBUA TMPOTEKAHHUS XHMHYECKUX PEaKIIHA.
Tunosoruss XMMHUYECKUX PEAKIUN MO Pa3IMYHBIM OCHOBAHMSIM.
Peakuuu HMOHHOTO oOMeHa. OxucnuTensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB. XapaKTepHbIE
XMMHAYECKHE CBOWCTBA COJICOOPA3YIOMIUX OKCHIOB, THIPOKCHIOB
(ocHOBaHM1, KUCIOT U aM(OTEPHBIX TUIPOKCUIIOB), COJIEH.

IIpeocmasnsams napopmanuio no teme «llepuonndeckuii 3aKoH u
Ilepnonnueckas cucrema JI. M. MeHneneeBa B CBET€ TEOpUU
CTpPOEHHSI aTOMa» B BUJE TaOJMI], CXEM, OIIOPHOIO KOHCIIEKTa, B
TOM uHciie ¢ npumeHenueM cpencts UKT.

Buvinonnams TecTOBBIE 3aJaHUS 110 TEME.

Ilpeocmasnams wuHpopManMio 1o TeMme «Buasl XuMHUECKHX

CBA3€H UM THUIBI KPUCTAUIMYECKHX pemEToK. B3anmocBs3b
CTPOCHHUSI U CBOMCTB BEIIECTB» B BHUE TAOIHI], CXEM, OIMIOPHOTO

KOHCIIEKTa, B TOM 4ucJie ¢ npuMeHenrem cpeacts MKT

63

[Tpu3Haku U ycnoBUs
MPOTEKaHUS

XUMHYECKUX PEAKIUN

Ilpeocmasnams  uHpopMammio 1o Teme «Kiaccuduxanus
XUMHUYECKHX pPEaKIUHA M0 pazauyHbIM mpu3HakaMm. CKOpoCTh
XUMHAYECKHX peakiuil» B BHJE TaOIUI, CXEM, OINOPHOIo
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHennem cpeacts UKT.
Bovinonnsams TECTOBBIE 3aaHUS IO TEME.

Xapaxmepuzo6amsb OKUCINTETHHO-BOCCTAHOBUTEIIEHBIC PEAKIINH,
OKHCITUTEIh U BOCCTAHOBUTEITD.

Omauyame 3TOT TUN peakii OT peakuuii oOMeHa.
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3anucvieamo YpaBHCHHA OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX

PeaKIuii ¢ TOMOIIBIO 3JICKTPOHHOTO OasiaHca

64 XUMHUYECKHE CBONCTBA Xapaxmepuzoeams 0o0mMe, OCOOCHHBIE W HHIUBUIyaTbHBIC
MPOCTHIX BEIIECTB. CBOWCTBAa KHUCIIOT, OCHOBaHMi, COJE€ B CBETE TEOPUHU
ANEKTPOIUTUICCKON JUCCOIHAIIH.
Apeymenmuposams BO3MOXKHOCTb IPOTEKAHUSI XUMUYECKUX
peakuuii B pacTBOPax IEKTPOIUTAX UCXOJS U3 YCIOBHIA.
Knaccuguyuposams HeopraHndeckue BEIIECTBa MO COCTaBY U
CBOMCTBaM.
Ilpuooums TpUMEpPHI NPENCTABUTENCH KOHKPETHBIX KIACCOB H
TPy HEOPTaHMYECKUX BEIIECTB
65 XapakTepHble Buvinonnsame TeCTbl M yIpakHEHUs, peuiams 3a1a491 10 TEMeE.
XMMHYECKHE CBOMCTRA IIpo6ooums oLIeHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU
TEMBI.
OCHOBHBIX KJIaCCOB
Koppexmuposampb cBOM 3HaHWS B COOTBETCTBHH C TUIAHUPYEMBIM
HEOPTraHUYECKUX
pe3yabTaTOM
COCIMHEHU I
66 HTorosast KOHTpOJIbHAS IIposooumbs pedaexcuro coOCTBEHHBIX JOCTHKEHUH B MO3HAHUU

pabota

KJIaCCU(PUKAIMH W 3aKOHOMEPHOCTEH MTPOTEKAHUSI XUMHUYECKHUX
peakuuii. Ananuzuposams pe3ynbTaThl KOHTPOJIBHOU PaOOTHI U

BBICTPAaUBAOT MYTU JOCTHUIKCHUA KCIIACMOTO YPOBHS YCIICHIHOCTU
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XuMus " 2y Humeepuposams cBeieHus 1o Gundeckoii reorpaduu B 3HAHUS
OKPYKAIOAN CPea 0 XMMUYECKOW OpraHu3aliy IIAHEThI.
Xapaxkmepuzoeams XMMUYECKUN COCTaB I'€OJIOTHUYECKUX 000JI0UEK
3emMitn.
Pasznuuams myuHepansl U TOPHBIE TOPOJIBI, B TOM YUCJIE U PYIbI
XuMuyeckas
67 OpraHu3alys MIaHeThl
3emMirst 1
68 OxpaHa okpyxarouiei 1 Xapaxmepuzoeamb UCTOUHUKUA XUMHUYECKOTO 3arpsi3HEHUS

Cp€abl OT XUMHYECKOTO

3arps3HCHUS

OKpY>KaroIeu Cpebl.

Onucvieamsb T100aJIbHBIE KOJIOTUYECKHE TPOOIEMbI
YeJI0BEYECTBA, CBSI3aHHBIE C XUMUYECKUM 3arpsS3HEHUEM.

IIpeonazame MyTH MUHUMM3AIMK BO3AEHCTBUS XUMHUECKOTO
3arpsI3HEHUS Ha OKPYXKAIOLIYIO Cpeny.

IIpusooums pUMepbl MEXTYHAPOJHOIO COTPYIHUYECTBA B
00J1aCTH OXpaHbl OKPYXKAIOIIEH cpeslbl 0T XMMUYECKOTO

3arpsI3HCHUS
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COI'JTACOBAHO

[TpoTokos 3aceaanus

METOMYECKOr0 OOBEAMHEH S yUuTeNEH
€CTEeCTBEHHO- MATEMATUYECKOro LMKJIa
MBOY COI Nel4

ot 30 agrycga 2021 roxa Ne 1
[}J 9.A.CamoiineHko

[Toarmcs V £ pacmmn(poska

73

3am

COI'JTACOBAHO

aupektopa no YBP
A.B.ApUHYLIKHHA _

pacimpposka

rycra 2021rona
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