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IHosicHuTEI-"as 3aIIUCKA
[1nanupyemble pe3ynbTaThl OCBOEHUS Y4EOHOTO peaMeTa

[IpenMeTHBIC pe3yabTaThl OCBOCHHS IIEPBOU TO1a U3YUCHHS YIeOHOTO mpeaMeTa « XUMHUS JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh YMCHHIA:

— pacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX TTOHSITHH: BEIECTBO, XUMHUECKHUI IJIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CIOKHOE BEIIECTBO, CMECh,
OTHOCHUTEJIbHBIEC aTOMHAs 1 MOJIEKYJISIPHASI MacChl, MOH, BAJICHTHOCTh, XUMHUYECKasi CBSI3b, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAsI Macca, MOJISIPHBIN 00beM,
OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, XUMHUECKAs PEAKIUs, PEaKIIUsI COSTUHEHNUS, PEaKIIUs Pa3IoKSHHsI, pEaKIIHs 3aMeIeHUs, peakiiusi 0OMeHa, 9K30- 1
SHIOTEPMHUUECKHE PEAKIINH, TETIOBOM 3PHEKT peakilnu, pacTBOP, IEKTPOOTPUIIATEITLHOCTD, CTETIEHb OKUCIICHUS, MaCCOBAsI JIOJISI XKMUYECKOTO JIEMEHTA,
MaccoBas JI0JIS BEIIECTBA B PACTBOPE U MIPUMEHSATH 3TH TOHATHS TIPHU OMMCAHUH CBOMCTB BEIIECTB M MX MIPEBPAIICHUI;

— MCTIOJB30BaTh XUMHUUYECKYIO CUMBOJIUKY TSI COCTABJICHUS (DOPMYIT BEIIECTB U MOJICKYJISIPHBIX YPAaBHEHUN XUMHUECKUX PEaKIINA;

— OTPEJEINIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSIX; CTETIEHb OKUCIICHUSI 3JIEMEHTOB B OMHAPHBIX COECMHEHUSIX; IPUHAIEKHOCTh
BEIIECTB K ONpeAEICHHOMY KJIaCCy CO€AMHEHUI; BUJIbI XUMUYECKON CBSA3H (KOBAJEHTHON U MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

— pacKphIBaTh CMBICI: 3aKOHA COXpaHEHUsI Macchl BeniecTs; [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE MEPUOIU YECKOM
3aBUCHUMOCTHU CBOMCTB XMMHYECKUX 3JIEMEHTOB (PaJuycOB aTOMOB U 3JIEKTPOOTPULIATEILHOCTH) OT UX MOjI0keHus B [lepuoinyeckoil cucteMe v CTpOSHHS aToMa;

— ONMCHIBATh M XapaKTepu3oBaTh Tabnuunyto popmy Ilepuoanyeckoil cuctemsl xumuueckux sinemeHToB [[.J. MenaeneeBa: pa3nuyats 31eMeHTl A U b
IpyII, Majble U O0JbIINE MePUO/Ibl; XapaKTePU30BaTh XUMHUUYECKUE JIEMEHTHI IEPBBIX TPEX MEPHUOIOB, Kallus, KaJIbIIK, IO UX MoJ0kKeHHo B [1epuoanueckoit
cucteme .M. Mennaeneena;

— COOTHOCHUTH 0003HaYEeHMsI, KOTOpPbIE UMetoTCs B Tabmuile [lepuoanyeckoil CUCTEMBI, C YNCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apA[ sApa, 00IIee YHCIIO AMEKTPOHOB U PaclpeeSIiCHHE UX M0 AJIEKTPOHHBIM CIIOSIM);

— KJIacCU(PUIIUPOBATH XUMUYECKUE DTIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKHE peakllnu (TI0 YUCTY U COCTABY YYaCTBYIOIINX B PEAKIIHH

BCIICCTB, IO TCIIJIOBOMY 3(1)(1)6KTY); ONpCACIIATh U3YUCHHBIC TUIIBI XUMHUYCCKUX peaKHHﬁ;



— XapakTepu30BaTh PUINICCKUE CBOWCTBA KUCIOPOIa M BOJOPOJIA, B TOM YHCIIE Il 000CHOBAHUS CIIOCOO0B MX COOMPaHMS MPU MOTYICHUU B
naboparopun; — MPUBOIUTE PUMEPBI MOJICKYIIIPHBIX YPAaBHEHHUH peakini, WILTIOCTPUPYIONTUX XUMHUYECKHE CBOMCTBA KUCIOPOa, BOJAOPOIa, BOJBI, M 00IINE
XUMHUYECKHE CBOMCTBA BEIIECTB, MPUHAIICKAIINUX K U3YYCHHBIM KJlaccaM HEOPTraHWYECKUX BEHIECTB (OKCHIOB, OCHOBAaHUM, KUCIIOT, COJICH), a TaKXKe,
MOJTBEPIKIAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMU; — ONIPEIEIISATh BO3MOXKHOCTh MTPOTEKAHUS XUMHUYECKUX PEAKIIMI MEX/Ty H3y4€ HHBIMU BEIlIECTBAMU
(TIpOCTHIMU BEIIECTBAMH, CJIOKHBIMHU BEIIECTBAMU U3YyYCHHBIX KJIACCOB) B 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS;

— BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH; MACCOBYIO JI0JIFO
BEIECTBA B PaCTBOPE; KOJIMUECTBO BEIIECTBA, 00bEM ra30B, MACCy BEIIECTBA;

— cJie10BaTh MpaBUjIaM MOJIb30BaHUs XUMUYECKON MOCYI0H U TaOOpaTOpHBIM 000pyI0BaHUEM, a TaKXKe IMpaBUIaM OOpaIlleHHsI ¢ BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKIHUSIMU TIO BBIMTOJTHEHHUIO JAOOPATOPHBIX XUMUYECKHUX OTIBITOB TI0 MOJTYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOIA U
KHCJIOpO/1a), MPUTOTOBJIEHUIO PACTBOPOB C ONpEAEIEHHOW MacCOBOM JI0JIei paCTBOPEHHOTO BEILECTBA;

— MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI: O3HAKOMJIEHHUE C TJAO0OPATOPHBIM 000pYI0OBaHUEM U XUMHUYECKOM MOCY/I0; N3y4YeHHEe U OoNHcaHne (PU3HMUECKUX
CBOMCTB 00pa3lloB BEUIECTB; O3HAKOMJICHHE C TpUMepaMu GU3NUYECKUX U XUMHUYECKUX SBJICHUMN; OTBITHI, MILTIOCTPUPYIOLTUE MPU3HAKU MPOTEKAHHUSI XUMHUYECKUX
peaxuii; u3yuyeHue crnocoOoB pa3aeseHus] CMecei, MEeTOI0B OUMCTKH MOBAPEHHOM COJIM; MOIydYeHHe, COOMpaHue KUCIOpoa U U3YUEHHE ero CBOICTB; MOTy4eHue,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBOKMCTB BOJOPOa (TOPEHHE); MPUTOTOBICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM JI0JIel pacTBOP EHHOIO BEIIECTBA;
UCCIIeIOBaHUE 00pa3lloB HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB; U3YY€HHUE U3BMEHEHHUS OKPACKH PACTBOPOB KUCIOT M LIEN0YeH MpH 100aBIeHUH
MHIMKATOPOB; U3y4yeHue B3auMoaenctBusa okcuaa meau(1l) ¢ pactBopom cepHOit KUCIOTHI, KUCIOT C METallIaMt, C pACTBOPUMBIMU U HEPACTBOPUMBIMHU
OCHOBaHUSIMU; MOJTy4YeHHE HEPACTBOPUMBIX OCHOBaHMI, BRITECHEHUE OJTHOTO METaJlia APYTHM M3 PacTBOPA COJU; PELICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCIUHEHUI;

— HaOJII0IaTh ¥ OMUCHIBATh XUMHYECKHUE SKCIIEPUMEHTHI: OIBIT, WILTIOCTPUPYIOIIUN 3aKOH COXPAHEHUS MacChl (BOZMOYKHO MCIOJIb30BaHHE
BHJICOMATEPHUAIIOB); MOJEIIMPOBAHKE IIIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKY; B3aUMOJICHCTBHIE BEIIECTB C KUCIOPOJAOM M YCIOBUS BOSHUKHOBEHUS U MPEKPAIlCHUs
ropeHus (1moskapa); 03HaKOMJIeHHe ¢ 00pa3IlaMi OKCHUIOB M OMTMCAaHUE UX CBOWCTB; KAUECTBEHHOTO OMpEAeNIEHUs COJIep>KaHus KUCIOPO1a B BO3ayXe (BO3MOKHO

HUCIIOJIb30BAHHUE BI/II[eOMaTepI/IaHOB); O3HAKOMIJICHHUEC C ITpOoHeCCaMM PA3JIOKCHUSA BOABI SJICKTPUICCKUM TOKOM U CUHTC3a BOAbI (BO3MO)KHO HCIIOJIb30BaHUC
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BUJIEOMATEPUAJIOB); B3aMO/ICHCTBUE BOJIbI C METAJIJIaMH (HaTPUEM U KaJbLUEM), KUCIOTHBIMU U OCHOBHBIMU OKCUIAMU; B3aUMOJEHCTBHE BOAOPOJIA C OKCUIAMH
METaJJIOB (BO3MOXHO MCIOJIb30BaHUE BUAECOMATEPUAIIOB); UCCIIEJOBaHNE OCOOEHHOCTEN pacTBOPEHNUS BELIECTB C Pa3IMYHON pacCTBOPUMOCTHIO; 03HAKOMIIEHUE C
o0pa3iaMu MeTalioB U HEMETAJLJIOB;

— IPUBOJUTH PUMEPHI IPUMEHEHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEILCKOM XO34HCTBE, Ha IPOU3BOJICTBE; UCIOIb30BaTh MOJIYYEHHbBIE XUMUYECKUE
3HAHHUS B MPOLIECCE BBIMOJIHEHUS YUEOHbIX 3a/IaHUi U pelIeHMs] TPAaKTUYECKUX 3a/jau B MOBCEAHEBHOM KU3HU, NPEAYNPEKICHUS ABIECHUMN, HAHOC SIIIUX BPE]
3/I0pPOBBIO YEJIOBEKA U OKPYKaIOLEeH cpejie; — IPUMEHSTh OCHOBHBIE ONEPAllMU MBICITUTEIILHOM I€ATENbHOCTH /711 U3yUEHHUS! CBOMCTB BEIIECTB U XUMUUECKUX
peaxiuii; ecCTeCTBEHHOHAYYHbIE METO/Ibl T0O3HAHUS (B TOM UHKCIe HaOII0IeHUE, MOJICIMPOBAHNE, IKCTIEPUMEHT);

— cO3/]aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHH S, TPAMOTHO HCII0JIb3Ysl MOHATUIHBIN anmnapar u3y4aeMoro paszesia XMMHUHU, COITPOBOXKATh
BBICTYIUICHHE NIPE3CHTAIUEN.

1. /Iu4HOCTHBIE pe3yabTaThI:
1) ocosznanue cBOEH 3THUUECKON MPUHAICKHOCTH, 3HAHKE UCTOPUU XUMHH U BKJIaJla POCCHHCKON XUMUYECKON HAyKH B MUPOBYIO XHMHIO;
2) (popmuposanue OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHWIO XUMHUH; TOTOBHOCTH M CIIOCOOHOCTH YYalIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHHMIO HA OCHOBE
M3YYEHHBIX ()aKTOB, 3aKOHOB U TEOPUI XUMHUH; OCO3HAHHOTO BHIOOPA U MOCTPOCHHUE MHAMBUAYAIbHON 00pa30BaTeIbHONU TPAEKTOPHH;
3) popmuposanue 1ETOCTHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThi0 KOTOPOH SIBIIACTCSA XUMHUYCCKash KApTHHA MUDA;
4) o6nadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, B TOM YHUCJIC U XUMUYECCKUM;
5) oceoenue conmabHBIX HOPM, IPABUJI TIOBEICHUS, POJICH 1 POPM COIUATILHOM KU3HH B COLIMYME, IPUPOJIC M YACTHOU KHM3HU HAa OCHOBE IKOJIOTHYECKON KYJIbTYPhI
1 6€30MacHOro OOpaIeH sl ¢ BeIECTBAaMH U MaTepuaIamu;
6) opmuposanue KOMMYHUKaTHBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHHKAMH M B3POCIIBIMU B MpOIECCe 0O0pa3oBaTEIbHOM, OOIIECTBEHHO MOJIE3HOM,

yqe6HO-HCCHG,HOBaTeHLCKOﬁ, TBOp‘ICCKOﬁ U IpYIruxX BUAOB ACATCIBHOCTU, CBA3AHHbBIX C XUMUEH.

2. MeranpeaMeTHbIe pe3yJIbTaThI:

1) onpeodenenue neneit cOOCTBEHHOTO 00y4EHHS, TOCTAHOBKA U (JOPMYIHPOBaHHE TS ceOs HOBBIX 3a/1ay;
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2) nranuposanue MyTed TOCTHIKEHHS JKeIaeMOro pe3yabTaTa 00YUeHUSI XUMHUH KaK TEOPETHIECKOT0, TaK U SKCIIEPUMEHTAIBHOTO XapaKTepa;

3) coomnecenue CBOMX JCHCTBHI C ITAHUPYEMBIMH DPE3yNIbTaTaMH, OcCyiyecmeneHue KOHTPOIS CBOCH NEATEIBbHOCTH B IpOLEcCe JOCTIDKCHHUS pe3ynbTara,
onpedesieHue CTIOCO0O0B IEHCTBUI MPH BHITIOJIHEHUH Ja00PAaTOPHBIX M MPAKTUIECKUX PadOT B COOTBETCTBUH C IPABUIIAMU TEXHUKH O€301TaCHOCTH;

4) onpedenenue NCTOYHNKOB XUMUYECKOI MH(OpMaIHH, OTydeHHEe U aHAIN3 e€, co3laHne NH(POPMAIIMOHHOTO ITPOJIYKTa M €ro Mpe3eHTalus;

5) ucnonv3oéanue OCHOBHBIX MHTEJUICKTYaJbHBIX ONEPALlMii: aHAIW3a W CHUHTE3a, CPAaBHEHHS M CHCTEMaTH3allMd, OOOONICHUS W KOHKPETH3ALHU, 6blAGIeHUe
MPUYUHHO-CJICICTBCHHBIX CBsI3EH W nocmpoerue JOTrH4CCKOro pacCy:KACHUA U YMO3AKIIIOYCHUA (I/IH)IYKTI/IBHOFO, JACAYKTUBHOI'O W I1O aHaJ'IOFI/II/I) Ha MaTcpurajic
€CTECTBEHHO-HAY4YHOTO COJICPIKAHMS;

6) ymenue co3naBaTh, MPUMEHATH U TIPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJICIH U CXEMBI JIJISl PEIIEHHS yIeOHBIX U TO3HABATEIbHBIX 3a/1a4;

7) ¢opmuposanue W pazsumue SKOJOTMISCKOTO MBIIUICHHUS, YMEHHE MNPUMEHSATh €ro B I03HABATEIILHOH, KOMMYHUKATHBHOW, COLMAIBHON MpPaKTHKE
1 po(hecCUOHAIBbHON OpUEHTAINH;

8) eenepuposanue et u onpeneeHne CPeCTB, HEOOXOAUMBIX ISl KX PeaTn3aIliu.

3. IIpeameTHbIE pe3yJIbTaThI:
1) ymenue 0603Ha4YATh XUMUYECKHE DJICMEHTBI, HA3bIBaTh UX M XapaKTEPU30BaTh Ha OCHOBE MOJIOXKEHUs B ieproandeckoii cucreme /1. . Menneneesa;
2) ¢hopmynuposanue U3ydeHHbIX MOHATHIA: BEIICCTBO, XUMUUCCKHI JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, [TPOCTOE U CII0KHOE BEIIECTBO, XUMHUECKast
peaxiusi, BUJbl XUMUYECKUX PEaKIUi U T. I1.;
3) onpedenenue no hopmyaaM CoCTaBa HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB, BAJICHTHOCTH aTOMOB XHUMHUYECKHUX 3JIEMEHTOB HJIM CTEIICHU UX OKHUCIICHHS,
4) nonumanue vHHOPMAITUH, KOTOPYIO HECYT XMMUYECKUE 3HAKH, (GOPMYIIbI U yPaBHEHHS;
5) ymenue knaccupuyuposams mpocThic (METAUIbI, HEMETAUIBI, OJIATOPOIHBIC Ta3bl) U CIIOKHbIC (OMHAPHBIC COCAMHCHHUS, B TOM YKCJIEC U OKCHIBI, a TAKXKE
TUAPOKCHUIBI — KUCJIOTHI, OCHOBAHUS, aM(OTEPHbIE TUAPOKCUABI — U COJIN) BELIECTBA;
6) ¢popmyruposanue NEPUOTNIECKOTO 3aKOHA, 00BsICHeHUe CTPYKTYPBI U MHPOPMAIIUH, KOTOPYIO HECET MepHOAMYECcKas CUCTEeMa XUMUYecKuX aiemeHToB 1. U.

MGH,Z[CJ'ICCB&, packpoimue 3HAYCHUA NICPUOANYCCKOI'0 3aKOHA,



7) ymeHue xapakmepu3z06ams CTPOSHHE BEIIECTBA — BUbI XUMUYECKHUX CBS3CH M TUITBI KPUCTALTMYCCKUX PEIIETOK;

8) onucanue cTpoCHUS ATOMOB XUMHUYECKHUX 3JIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 u 26, omobpasicenue uX C TOMOIIBIO CXEM;

9) cocmasnenue GopMys OKCHIOB XUMUYECKUX HIEMEHTOB U COOTBETCTBYIOIINX UM T'HIPOKCHUJIOB,;

10) nanucanue cTpyKTypHBIX HOPMYJT MOJIEKYISAPHBIX COSMHEHUI U (POPMYIIBHBIX SIMHHIl HOHHBIX COSAMHEHUH M0 BAJIEHTHOCTH, CTCIICHH OKMCICHHUS HITH 3apsiTy
HMOHOB;

11) ymenue ghopmynuposams OCHOBHBIC 3aKOHBI XUMHH: TIOCTOSTHCTBA COCTaBa BEIECTB MOJICKY/SIPHOTO CTPOSHHSI, COXPAHEHHUSI MAaCChI BEIIECTB, 3aKOH ABOTaJIpo;
12) ymenue ghopmynuposams OCHOBHBIE TIOJIOKEHUST ATOMHO-MOJICKYJISIPHOTO YUCHHSI U TEOPUH AIICKTPOIUTHICCKON TUCCOIMAIIIH;

13) onpeodenenue mpu3HAKOB, YCIOBHM MPOTEKAHUS M MTPEKPAIIECHUS XUMHUECKUX PEaKIIUi;

14) cocmasnenue MONEKYISIPHBIX YPAaBHCHUH XUMHUYCCKHX PEAKIM, MOATBEPXKAAIOIINX OOIIME XUMHUYSCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIICCTB U OTpAXKAIOIINUX CBA3U MCKY KilaCCaMU COGHHH@HHﬁ;

15) cocmaeénenue ypaBHEHHI peakinii C ydaCTHEM 3JICKTPOJIMTOB TaKXKe B HOHHOM (opMme;

16) onpedenenue Mo XUMUYECKUM YPaBHCHUSM MPUHAICHKHOCTH PEAKIMI K OMPEACTIEHHOMY TUITY HITH BHIY;

17) cocmasnenue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIHIA C TIOMOIIIBIO METO/Ia JICKTPOHHOTO OalaHca;

18) npumenenue MOHATUI «OKUCICHHUEY» M «BOCCTAHOBJICHUE)» VIS XapaKTEPUCTHKH XUMHUYECKHX CBOMCTB BEIECTB;

19) onpedenenue ¢ TOMOIIBIO KAUECTBEHHBIX PEAKIIUi XJIOPHI-, CyTb(aT- U KapOOHAT-aHUOHOB M KATHOHA aMMOHHS B PaCTBOPE;

20) o6vsicHenue BIUSAHUS PA3TUUHBIX (HAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIIni;

21) ymenue xapakmepuzo8amo TMOJIOKCHNE METAIUIOB M HEMETAIIJIOB B TIEPUONIECKOM CHCTEME 3JIEMEHTOB, CTPOCHHE X aTOMOB M KPUCTAJIOB, 00IIHe (pru3ndecKue
Y XUMHUYECKUE CBOMCTBA,

22) 06vsicHenue MHOTOOOpa3ust MPOCTHIX BEIIECTB ABJICHUEM AIJIOTPOITUH C YKa3aHUEM €€ MPUYHH,

23) ycmanosnenue pa3IuuMii THAPO-, TIHPO- M SJICKTPOMETATUIYPIHHA U WLIIOCMPUPOSAHUe dTHX Pa3IHYHil MPUMEPaMH MPOMBIIUICHHBIX CIOCO00B MOJYYEHHS

MCTAJIJIIOB,



24) ymenue oasame o0uIyI0 XapakTepucTtuky snmemeHToB I, Il, VIIA rpymm, a Takke BOJOpoja, KUCIOPOJaa, a3oTa, cepbl, (ocdopa, yrieponaa, KpeMHHS H
00pa30BaHHBIX MMM TPOCTHIX BEIIECTB W BAKHEWIIMX COSAWHEHHU (CTpOEHHE, HAXOXKJICHHE B MPHUPOJEC, MOJydeHue, (U3NYeCKHe M XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHUE);

25) ymenue onucvléams KOPPO3UIO METAIIOB M CLIOCOOBI 3aIUThI OT HEE;

26) ymenue npouz600umes XAMHUYECKHAE PACUETHI C UCTIOIL30BAHUEM TTOHSATHI «MaccoBasi JIOJSl BELIECTBA B CMECHY, «KOJIMYECTBO BEIECTBAY, «MOJISIPHBIH 00BEM)
o ¢GopMyJiaM B ypaBHEHUSIM PEAKITUH;

27) onucanue CBOMCTB M MPAKTHYECKOTO 3HAYCHHS U3YYCHHBIX OPraHUYECKUX BEIICCTB;

28) sbinonnenue 0003HAYCHHBIX B IPOrPAMME 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUYECKHIX BEIIECTB 10 COOTBETCTBYIOLIMM MPU3HAKAM;

29) cobnrooenue npaBuil 0E30MACHON PAOOTH B XUMUYECKOM KaOUHeTe (71abopaTopun).

Conep:xaHue Kypca XuMUM
8 KJIACC

HauajbHble NOHATHS U 3aKOHBI XUMHH
Tena u BemectBa. CBOMCTBA BEIIESCTB. DTAOHHBIC (PU3MUSCKUE CBOMCTBA BEIIeCTB. MaTepuaibl U MaTepraioBecHHEe. POJIb XMMHH B )KU3HH COBPEMEHHOTO

obmectBa. OTHOIIEHUE OOIIECTBA K XUMUU: XeMODHIHSI U XeMO(oOusi.

Mertoipl m3ydenus xumun. HabOmronenue. DkcriepuMmerT MoearpoBanue. Moenn MaTepuaibHbIe M 3HAKOBBIC WM CHMBOJIbHBIC.

I'a3el. Kunkoctu. TBEpaplie BemecTBa. B3auMHbIe Mepexoabl MEXKAY arperaTHBIMHA COCTOSIHUSMH BEILECTBA: BO3TOHKA (CyOJIMMAlMs) M JecyOauMalius,
KOHJICHCAIIMS U UCIIApEeHUE, KPUCTAUIU3ANS U IJIaBJICHUE.

dusnyeckue sBiIeHU. YUCThIC BEIIeCTBa M CMECH. | OMOTEeHHBIE U TeTeporeHHbie cMecH. CMecu razoo0pasHblie, Kuakue U TBEpabie. CriocoObl pa3aeieHus
CMeCeii: TeperoHka, Wik JAMCTUUIALMS, OTCTauBaHue, (QUIbTPOBAHUE, KPHCTA/UIM3AlMS WM BbilapuBaHue. Xpomatorpadus. [IpumeHeHHe 3THX CIOCOOOB B

1a00paTOPHOM MpaKTHKE, HA IPOU3BOJCTBE U B OBITY.



XUMHYECKUE 3IEMEHTBI. ATOMBI U MOJIEKYJbl. [IpocTbie U cl0XHBIE BellecTBa. AJUIOTPONUS Ha Ipumepe Kuciopoaa. OCHOBHBIE NOJIOKEHUS aTOMHO -
MOJIEKYJIApHOTO yueHHus. MoHbl. BemecTsa MONIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

3HaKH (CUMBOJIBI) XUMUYECKUX AJIEMEHTOB. MH(bopMaImst, KOTOPYIO HECYT 3HAKH XUMHYECKHUX 3JI€MEHTOB. DTUMOJIOTHS Ha3BAaHUI HEKOTOPBIX XUMUYECKHIX
aneMeHToB. Ilepuoauueckas tabnuua xumudyeckux 3iemeHToB J[. M. MenzaeneeBa: KOPOTKONIEPUOAHBIA U JAJIMHHONIEPUOHBIN BapuaHThl. [leproapl U rpynmsl.
I'maBHas n noGouHas noarpymnmsl, uind A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHAs Macca.

Xumnueckue ¢opmyiasl. MHaekcsl u koddduurentel. OTHOCUTENbHAS MOJEKYIspHas macca. MaccoBasi J0Js1 XUMUYECKOIO 3J€MEHTa B COEJAMHEHUU .
WNudopmanusi, KOTOpYIO HECYT XUMHUECKHUE (DOPMYJIBI.

BanentHocts. CTpykTypHble (POpMyibl. XUMUYECKHE 3JIEMEHTHI C MOCTOSIHHOM M IEePEeMEHHOW BaJeHTHOCTHbIO. BBIBOJ (QopMynbl coelMHEHUs Mo
BasieHTHOCTHU. OnpezeneHne BAJIEHTHOCTH XUMHUYECKOTO 3JieMeHTa 1o ¢opmysie BemectBa. CocTaBieHne Ha3BaHUN COETUHEHHI, COCTOSIIMNX U3 JABYX XUMUYECKHX
3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.

XUMHUYECKUE peakiuu. PeareHTsl U NpOoAyKThl peakiuu. [Ipu3HaKy XUMMHUECKUX peakluil. Y CIOBUS UX MPOTEKAHUS W MpeKpalleHus. Peakuun ropeHus.
OK30TEpMUYECKHUE U SHAOTEPMHUUYECKNE PEAKLIMH.

3aKOH COXpaHEHHWS MacChl BEMIECTB. XHMMHUYECKHe ypaBHeHHs. CoCTaBiIeHHE XMMHUYECKUX ypaBHeHUU. MHdbopmarmsa, KOTOpyl0 HECET XUMHUYECKOE
YPaBHEHHE.

Knaccugukanus XuMU4eCKUX peaklMid 10 cOCTaBy W YMCIY PEareHTOB M MPOAYKTOB. THIBI XUMHUUECKUX peakuui. Peakuuu coequHeHus, pasioKeHus,
3aMelieHus 1 ooMeHa. Karanuszaropsl u karaaus.

JdeMoHcTpanun

e Kosekuus marepualioB U U3AEIUN U3 HUX.

e Mojenu, ucnojab3yeMble Ha ypokax (U3UKH, OUOJIOTHH U reorpaduu.

e OOBEMHBIE U MIAPOCTEPHKHEBBIE MOIETN HEKOTOPBIX XUMHUECKUX BEIIECTB.
e Moaenu KpUCTAJUINYECKUX PEILIETOK.

L4 CO6I/IpaHI/IC an60pa JJIg TIOJTYUYCHUS T'a3a U IIPOBEpPKa €Tro repMETHIHOCTH.
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Bosronka cyxoro Jipa, noja nin HaQTaauHa.

ArperaTHble COCTOSIHUSI BOJIBI.

Pa3nenenue qByX HECMEIINBAIOIIUXCS KUJIKOCTEN C IOMOIIbIO AETUTEIbHON BOPOHKH.
Juctunnarop u ero padora.

YcranoBka a5 GuinbTpoBaHUs U €€ padboTa.

YcTraHoBKa /715 BeIapuBaHus U €€ padoTa.

Komnnekuust Ob1TOBBIX TPHOOPOB 17151 GUITBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsuiero Bemectsa aoMactepa ¢ HOMOIIbIO METOAa OyMaXXHOM XpoMaTorpaduu.
Monenu amIoTponHbIX MOIUGUKALIUN YriIepoia U CEphl.

[Tony4yenue o30Ha.

Hoptpertst 1. 5. Bepuenuyca u JI. 1. Menznemneesa.

KopoTtkonepnoaHslil 1 ITMHHONEPUOIHBIA BapraHThl iepuoandeckoi cucremsl Jl. 1. Menaeneena.
KoncTpynpoBanue mapocTep>KHEBBIX MOJIEIEH MOJIEKYII.

Annapar Kunna.

Pa3noxxenune 6uxpoMara aMMOHUS.

['openue cepbl 1 MarHueBOM JICHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3sbe.

OnbITHL, WUTFOCTPUPYIOIIHNE 3aKOH COXPAHEHHUSI MACChl BEILIECTB.

I'openue docdopa, pacTBopeHre TpoAyKTa TOPEHUS B BOJIE M UCCIIEI0OBAHUE MOTYYEHHOTO PacTBOPA JTAKMYCOM.
B3anmoaencTeue CONSIHON KUCIIOTHI C IUHKOM.

[Tonyuenue runpokcuna meau(Il) u ero paznoxkeHue npu HarpeBaHUH.



JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHE C KOJUIEKIMEHN 1a00paTopHOI OCYIbI.

* [IpoBepka repMeTHYHOCTH NPUOOpA YISl TOTYIEHHUS Ta30B.

* O3HaKOMJICHHE ¢ MUHEpaiamMu, 00pa3yIUMHI TPaHUT.

* [IpuroToByieHHE TeTEPOreHHON CMECH TIOPOIIIKOB CEPHI C JKEJIE30M U UX pa3ielieHue.

* BzaumoselicTBre pacTBOPOB XJIOPUIOB U MOJIUJIOB KaJlisl C paCTBOPOM HUTpaTa cepedpa.

* [Tonyuenune runpoxcuaa meau(Il) u ero B3anmoaericTBre ¢ CEPHOI KUCIOTOM.

* B3auMoielicTBUE pacTBOpa COJIbI C KUCIOTOM.

* [IpoBepka 3akoHa COXpaHEHUS MACCHI BEIIECTB HA TPUMEPE B3aUMOICHCTBUS MIENOYN C KUCIOTOM.

* [IpoBepka 3akoHa COXpaHEHHUS MACChl BEIIECTB HA IPUMEPE B3auMOICHCTBUS MENoun ¢ colbto xxemne3a(Ill).

* PaznokeHue nmepokcuia BOAopoaa ¢ momMolnbio okcuaa mapranna (IV). 11. 3amemenune xene3omM MeId B MEAHOM KYITOPOce.
IIpakTHyeckue padoTbl

1. IlpaBuia TeXHUKHA O€30MTACHOCTH U HEKOTOPHIE BUABI PAOOT B XMMUYECKOH JTab0opaTopuu (KaOMHETE XUMHUH ).

2. HabGmroieHue 3a Topsieii CBEYOH.

3. AHanu3 nouBkl (aHAIOT paboThl «OUYKCTKA TTOBAPEHHON COJINY).

Baxueiinmue npeacTaBuTe/ M Heoprannveckux BemecTs. KosimyecTBeHHbIe OTHOIIEHUSI B XUMHWH
Cocras Bo3ayxa. [Toustre 06 00bEMHOI /1071 () KOMIIOHEHTA MPUPOIHON Ta30BO cMecH — BO3ayXa. Pacuér 00bEMa KOMIOHEHTA ra30BOM CMECH 10 €ro

00BEMHOI J1071€ 1 HA0OOPOT.
Kucnopoa. Ozon. Ilonydenue kucnopoa. Cobupanue 1 pacro3HaBaHHE KUCIOpoia. XUMHUYECKUE CBOMCTBA KMCIOPOAa: B3aUMOJICHCTBHE C METaJIJIaMH,

HEMCTAlJIaMHU U CJIOKHBIMHU BEIICCTBAMMU. HpI/IMeHeHI/IC KHucJopoaa. prrOBOpOT KHCJIOpOJa B IIpUPOAC.
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Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB IO UX (hopmymnam. CocraBneHue Gopmysr OKCUIOB 1O UX Ha3BaHusM. [IpencTaBuTenn OKCUI0B: BOAA U
YIJICKHUCIIBIN Ta3, HeraméHast i3BeCTb.
Bonopon B mpupose. dusnyeckre U XMMUYECKHUE CBOWCTBA BOJIOPO/IA, €0 MOJyUYE€HUE U IPUMEHEHHUE.
Kucnotsl, ux cocraB u ux kinaccuduxanus. Uunukaropel. Tabauna pactBopumoctu. CepHasi U COJIIHAs KUCIOTHI, KX CBOMCTBA U TPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHMs. PacTtBopuMocTh coseil B Boje. [IpeacraBurenu coseid: xjopu HaTpusi, KapOoHAT HaTpus, pocdar KalbLusl.
[Tocrositnnas ABoranapo. KonmruectBo BemectBa. Mosb. Mossiprast Mmacca. KpatHbie e TMHHIIBI ©13MEPEHUS KOJIMUECTBA BEIIECTBA — MIJLTUMOJIb U KHJIOMOJIb,
MUWUTUMOJISIpHAS U KHJIOMOJISIpHAsI MacChl BEIECTBA.
Pacuérel ¢ uconbp30BaHNEM TIOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MacCay, «ITOCTOSTHHAS ABOTAIPO».
3akoH ABoraapo. MomspHbIil 006EM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TIJIOTHOCTH Ta3a Mo Ipyromy rasy.
KpatHbie equHUIBI H3MEPEHUST — MIJUTUMOJISIPHBIN ¥ KUJIOMOJISIPHBIA 00bEMBI Ta3000pa3HBIX BEIIECTB.
Pacuérbl ¢ Hcnonb30BaHUEM MOHITHH «KOJIMYECTBO BEUIECTBA», «MOJIIPHAS Macca», «MOJIIPHBIA 00BEM Ta30B», «UUCIO0 ABOTAIPO».
I'uapocdepa. KpyrosopoT Boabl B ipupoie. Pu3ndeckne 1 XUMUISCKHE CBOMCTBA BOJIbI: B3AMMOICHCTBHE C OKCHJIAMH.
OcHoBaHus, UX cOCTaB. PacTBOpMMOCTH OCHOBaHUH B BoJie. MI3MeHeHrEe OKpacKu MHAUKATOPOB B HIENOYHOU cpene. [IpencraBuTenu menoyen: TuapoKCHIbI
HaTpusl, KAJIUs U KaJIbLIMSL.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopbl. PactBopenme. I'mapatel.  MaccoBass n0ysi pacTBOPEHHOrO BemecTBa. Pacuérel, CBsI3aHHBIE
C UCHOJIb30BAaHUEM MTOHATHUS «MACCOBAasi J0JIs1 PACTBOPEHHOIO BEILIECTBAY.
JdeMoHcTpanun
e OmnpeneneHue coAepxKaHusa KUCIOPOIa B BO3AYXE.
e [losyueHue KUCIOpOAA pa3IoKEHUEM IEPMAHTaHATA KAJIUs U IEPOKCUIA BOAOPOIA.
e CoOupaHue METOJIOM BBHITECHEHHS BO3/1yXa M BOJBI.
e Pacrno3HaBaHue KUCIOpPOJA.

e ['opeHue Maraus, >xesuesa, yris, cepsl U Gpocdopa B KUCIOPOE.
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e KoJutekuus OKCUIOB.
e [lonydenue, coOupanue U paclo3HaBaHUE BOJIOPO/A.
e ['opeHue BoAOpOJA.
e BzaumopaeiictBue Bogopoaa ¢ okcuaom meau(Il).
e Koutekiuss MUHEpPAIbHBIX KUCIIOT.
e [IpaBuio pa3baBieHus cepOi KUCIOTHI.
e Koseknus conen.
e Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAaHMM U COJIeil B BOJIE.
e HekoTopbie MeTaTbl, HEMETAJUIBI ¥ COSMHEHUS ¢ KOJTMYECTBOM BEIIECTBA, PAaBHBIM 1 MOJIb.
e Mogens MOJIIpHOTO 00BEMA ra3000pa3HbIX BEIIECTB.
e KoJuiekusa oCHOBaHHM.
JlaGopaTopHble ONBITHI
* [ToMyTHEHHE N3BECTKOBOM BOJIbI IPHU MPOIYCKAHUU YIIIEKUCIIOTO rasa.
* [Tonyyenue Bogopo1a B3aUMOJICUCTBUEM IIMHKA C COJISTHOM KHCJIOTOM.
* Pacrio3HaBanue KMCIOT ¢ IOMOIIIbIO MHIUKATOPOB.
 3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOUHOM cpeie.
» O3HaKOMJICHHE C MpenapaTaMu AOMAIIHEN WK IIKOJIbHOM alnTeyKu: pacTBOPaMH MEePOKCHIa BOJAOPOIa, CIUPTOBOI HACTOMKYU HO/a, aMMHUAKa.
IIpakTHyeckue padoTbl
4. Tlonydenue, coOupaHue 1 pacro3HaBaHUE KUCIOPOIA.
5. [lomyyenwue, cobupanue M pacro3HaBaHHe BOAOPOIA.

6. IIpuroroBiieHre pacTBOpa € 3aJaHHON MacCOBOM J10JI€l paCTBOPEHHOTO BELIECTBA.
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OcHOBHBIE KJIACCHhl HEOPTAHMYECKUX COeTHHEeHUI

O06o06mIeHne cBeeHM 00 OKCHIaX, NX KiIacCHu(PpUKAIUU, Ha3BaHUSIX U CBOMCTBaX. CroCOOBI OTYICHUS OKCHIIOB

OcHoBanusl, uxX Kiaccuukaius, Ha3BaHUS U CBOMCTBA. B3auMoaeicTBHE C KMCIOTaMHU, KUCIOTHBIMU OKCHUIAMH U COJIIMU. Pa3ioxeHne HepacT BOPUMBIX
ocHoBaHuM. CriocoObl NOTYYEHHS] OCHOBAHUIA.

Kucnotel, ux knaccudukanus u HazBanus. OOIMe XMMUYECKHE CBOWCTBA KUCIOT. B3anMoaeicTBHE KHCIOT C METauIaMHU. DJIEKTPOXUMHUYECKUN P
HanpsHKEHUA METauioB. B3anmMoaeiicTBUE KUCIIOT ¢ OKCUAAMU METAILIOB. B3anMoieiicTBHE KUCIIOT C OCHOBAaHUSIMU — PEAKIUs HeWTpain3aunn. Bzaumonencreue
KHCIIOT ¢ cotisiMu. [TomydeHne 6eCKUCIOPOAHBIX M KUCIOPOACOIEPIKAIIUX KUCTIOT.

Conu, ux knaccudukanus u cBocTBa. B3anmomeicTBre comeil ¢ MeTaiiiaMu, 0COOEHHOCTH 9THUX peakiuii. BzaumonelcTBue cojieil ¢ COJSIMU.

['eneTnveckue psiapl MeTaUIa M HeMeTallIa. [ eHeTndeckas CBsI3b MEXy KllacCaMi HEOPTaHWYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI
* BsauMoelicTBUE OKCHIA KAIbIIHS C BOIOM.
* [ToMmyTHEHHE U3BECTKOBOU BOJBI.
* Peakiusa HelTpanu3amu.
* [Tomyuenue ruapokcuaa meau(Il) u ero B3auMoaeicTBHE ¢ KUCIOTOM.
* Paznoxxenne ruapokcuaa menu(Il) mpu narpeBanum.
* B3aumoieiicTBHE KHCIIOT ¢ METaJIaMH.
* BzaumoeiicTBrHE KHCIIOT C COJISIMM.
* O3HaKOMIJICHHE C KOJUIEKIINEN CONEH.
* BzaumopeiictBue cynbdata menu(Il) c sxemnezom.
* B3aumoieiicTBHE COJIel ¢ COJISIMM.
* ['eHeTnyecKas CBSA3b MEXY KIacCCaMU HEOPTraHWYECKUX BEIIECTB HA PUMEPE COCTMHEHUN MEIN.

IIpakTnyeckne padoTsl
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7. Pemcnue SKCIICPUMCHTAJILHBIX 3a1a4 110 TCMC «OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COGﬂHHGHHﬁ)).

Ilepuonnueckuii 3aK0H U NepuoaMYecKas cucreMa xXumuyeckux 31eMenToB JI. . MenneneeBa. CTtpoeHue aTroma
EctecTBeHHBIE CeMEHCTBA XMMUYECKHX 3JIEMEHTOB: IIEIOYHBIE U MIEIOYHO3EMEIbHBIC METAJUIBI, TaJIOTeHbl, HHEpTHBIE (01aropogHbie) ra3sl. AM(OTEpHOCTD.

Am¢oTepHbIe OKCUIBI U TUIPOKCH IBI. KoMITIeKCHBIE COTTH.

OtkpsiTue Jl. . MenaeneeBbIM NeproAMYECcKOro 3aKkoHa U Co3JJaHie UM EPUOANYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB.

ATOMBI Kak (popMa CYyIIECTBOBAHUS XUMUYECKUX 3J€MEHTOB. OCHOBHBIE CBEJEHHS O CTPOCHHUU aTOMOB. JlOKa3aTenbCTBA CIOKHOCTH CTPOEHMSI aTOMOB.
OmnsiTel Peszepdopaa. [lnanerapuas Mogens CTpoeHHsI aToMa.

CocTaB aTOMHBIX si/iep: MPOTOHBI, HEUTPOHBL. OTHOCHUTEIbHASI aTOMHAs Macca. B3auMOCBsI3b MOHIATUN «IIPOTOH», «HEUTPOH», «OTHOCUTENbHASI aTOMHAs
Maccay.

Muxkpomup. D5eKTpoHbl. CTPOEHHUE ANEKTPOHHBIX YPOBHEW aTOMOB XUMUUYECKUX 3J1IeMeHTOB 1—20. [loHsATHE O 3aBEpIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otomnbl. dusndeckuii cMbica cuMBOJUKH [leprmoanueckoi cuctembl. CoBpemMeHHas (GOPMYIHPOBKA MEPUOAMYECKOTO 3aKOoHA. VI3MEHEHHsI CBOWCTB
AJIEMEHTOB B MIEPUOIaX U IrpyMnax Kak pyHKIHS CTPOCHHUS AJIEKTPOHHBIX 000704YEK aTOMOB.

XapakTepuCcTUKa 3JIEMEHTa-MEeTajula U 3JIEMEHTa-HEMETAIa [0 UX MOJIOKEHUIO B IEPUOINYECKON cucTeMe XuMuueckux anemenToB /1. 1. Menneneena.

JdemoHcTpauuu

Paznuunble popmbl TaONIUL TEPUOIUUECKON CUCTEMBI.

e  MogenupoBaHue NOCTpoeHUs nepuoauueckoit cucremsl 1. M. Menneneesa.
e Mojenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-ro eprooB.

JlabopaTopHbIe ONBITHI

° HOJ'IyLICHI/Ie aM(I)OTepHOFO THAPOKCHU A U UCCIICAOBAHUEC €TO CBOMCTB.

14



XuMnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
WNonnas xumuueckas cBs3b. oHbl, 00pa3oBaHHbIE aTOMaMU METAJIOB U HeMeTaioB. CxeMbl 00pa30BaHUsl HIOHHOM CBSI3U /17151 OMHApHBIX coetuHeHuil. loHHbIe

KPUCTAJUTHIECKUE PEIIETKN U (PU3HMUECKUE CBOMICTBA BEIIECTB C STHM THIIOM peméTok. [TonaTue o GopMynpHOM eIMHUIE BEIIECTBA.

KoBaneHnTHast XuMu4eckas CB3b. JJICKTPOHHBIC U CTPYKTYpHBIE hopMmyibl. [Tlonstue o BanentHocTH. KoBaneHTHas HenossipHas cBsi3b. CxeMbl 00pa3oBaHuUs
KOB&J’ICHTHOﬁ CBsI3U IJIA 6I/IHapHI>IX COGI[I/IHGHI/Iﬁ. MOJ'IGKYJUIpHI)IC 1 aTOMHBIC KpI/ICTaJ'IJ'II/I‘IeCKI/Ie peHIéTKI/I 158 CBOI\/JICTBa BCIIICCTB C OTUM THUIIOM pem €TOK.

DNEeKTPOOTPUIIATENILHOCTh. PsaAn anexTpooTpunarenbHocTd. KoBaneHTHass moJispHas XuMuueckas cBs3b. Jumonb. Cxembl 00pa3oBaHUsS KOBAJICHTHOU
MOJISIPHOM CBSI3U JJ11 OMHAPHBIX COeAMHEHUI. MOJIEKYsIpHbIE M aTOMHBIE KPUCTAJUIMUECKHUE PEIIETKH M CBOMCTBA BEIIECTB C ITHUM TUIIOM PEMIETOK.

MeTaJ'IJ'II/I'-IeCKaSI XUMHUYCCKas CBA3b U MCTAJIJINYCCKAsL KpHCT&J’IJ’IH‘I@CKaS{ peméTKa. CBOﬁCTBa BCIICCTB C OTUM THIIOM peHIéTOK. E)IHHaSI npnpona XUMHUYCCKUX
CBSI3EH.

Crenensp okucienus. CpaBHeHHE CTENEHN OKUCIEHHs U BajleHTHOCTH. [IpaBuia pacuéra cTenenel okuciaeHus o GpopmyinaM XUMHUECKUX COETU HEHUM.

OKHCIUTETEHO-BOCCTAHOBUTENbHBIC peakiuu. OmnpenesneHrne CTEIeHEeH OKUCICHUS JUIsl JIEMEHTOB, 00pa3yIoIIMX BEIIECTBAa Pa3HBIX KiaccoB. Peakiuu
MOHHOTO OOMEHa M OKHUCIUTEIHbHO-BOCCTAHOBHUTENbHBIC peakiuu. OKUCIUTENIh W BOCCTAHOBHUTENb, OKHCICHHE M BocCTaHOBieHHE. COCTaBlIeHHE YpaBHEHUM
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMA METOIOM JIEKTPOHHOTO OallaHca.

JdemoHcTpauuu

Buneodparments! u cnaiiasl «loHHAs XUMHYECKast CBSI3bY.

e  Koaneknus BEeCTB ¢ HOHHON XUMHUUYECKOH CBS3BIO.

e Mo/ieu HOHHBIX KPUCTAIUTMYECKHUX PEIIETOK.

e BuneodparmeHTsl U ciaiiapl «KoBajgeHTHaAs XUMHYECKAs CBS3bY.

e Komiekius BemecT MOJIEKYJISIPHOTO M aTOMHOTO CTPOEHUSI.

e Moenu MOJIEKYISIPHBIX U ATOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.

e BuneodparMeHTsl U ciaiipl «MeTannndeckass XMMHUECKasi CBA3bY.

L4 KOJ'IJ'ICKI_II/IH «MeTambl U CILIaBbI».
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e BzaumopeiicTBue IUHKA C CEPOM, COJISTHOM KUCIoTOH, Xnopuaom meau (II).

e ['opeHue maruus.

e B3saumopaelcTBUE XJIOPHOU U CEPOBOJOPOIHON BOJBI.

JlabopaTopHble ONBITHI

* I3rotoBiieHre MOACIH, WILTIOCTPUPYIOLIEH CBOMCTBA METAINTMYECKOUN CBSI3U

8 KIIACC

(2 u B Hexento, Becero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsl)

Homep Hara
OcHoBHoOE coep:kaHue XapakTepuCcTHKA OCHOBHBIX BU/IOB /1€ATEJIbHOCTH
ypoka Tema ypoka npoBeaeHust
ypoka yyamuxcsi (Ha ypoBHe y4eOHBIX JeiCcTBUIl)
n/n yYpoKa
HavyanbHble NOHATHS M 3aKOHBI XumMun (20 4)
1 [Ipenmer xumun. Tema u BemectBa. CBONMCTBA BEIIECTB. JTAJOHHBIE Obvsacuamb, UYTO TPEIMETOM U3YYCHHS XUMHH

Poip xumun

B JKM3HH 4YCIIOBCKa

¢usnueckue  CBOMCTBa  BEmIECTB.  MaTepHasbl
U MaTepuaioBefieHre. XHUMUYecKue sBieHus. Poib
XMMUU B )KU3HU COBPEMEHHOT0 0011ecTBa. OTHOLIEHNE
oO1iecTBa K XUMHH: XeMOPHIUSA U XeMO(pOOHsL.
Jemoncrpanuu. Koyiekuus matepuanos U

U3EINN U3 HUX.

ABJIOTCA BC€IICCTBA, UX CBOICTBA U IIpCBpalICHHAA.
Paznuuams Tena n BC€IICCTBA, BCIHICCTBA U MAaTCpUAJIbI.
Yemanasnusamo MNPUYIUHHO-CJIICACTBCHHLIC CBA3U

MCKAY CBOMCTBaMH BEILIECTB U X MMPUMCHCHUCM.
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Jlaboparopubie onbIThl. 1. O3HaKoMJeHHE

C KOJUIEKIIEH 1ab0paTOPHOI MOCY/bI

Xapaxmepuzosamuo MOJIOKUTETBHYIO 51
OTpI/IIIaTeJ'IBHYIO pOJIL XUMHUHU B KHU3HHU COBpeMeHHOFO
oOmrecTna.

Apeymenmupogams CBOIO TIO3HUIHIO TI0 OTHOIICHHUIO

K xeMounuu u xemopoouun

Meroasl  u3ydeHHs

XNUMHUHN

MeTtonanl W3Y4YEHUS XUMHH. HaoOmronenue.

DKCIEPUMEHT MoaenupoBaHue. Monenu

MarepuaibHble  (BEIIECTBEHHBIE) W  3HAKOBBIC
(CUMBOJIbHBIE).

JemoncTpaunu. Mojenu, UCHOJIb3yeMbIE Ha YpOKax
¢us3uku, Owonoruu u reorpaduu.  OOBEMHBIE U
IAPOCTEPKHEBBIE MOJENTU HEKOTOPBIX XUMHUYECKUX

BCIICCTB. MOI[CJ'II/I KpUCTAJUINICCKUX pCIHéTOK

Xapakmepuzoéams ~ OCHOBHBIE  METOJBI  HM3YYEHUS
€CTCCTBCHHO-HAYYHbBIX TWCIMILIINH.

IIpusooums ipuMepsl MaTepUATBHBIX U 3HAKOBBIX, UITH
CHMBOJIbHBIX, MO)IGJ'IGf/i, HCITIOJIB3YEMBIX Ha YpOKax
busuku, 6uosioruu u reorpadum.

Cobupamb 00BEMHBIE M IIAPOCTEPIKHEBBIC MOJICTTH

HEKOTOPBIX XUMHUYCCKHUX BCUICCTB

ArperaTHble

COCTOSAHHA BCIICCTB

l'azpl. XKunkoctu. TBEpable BemecTBa. B3aummHble

Mepexoabl  BEIIeCTBA M3  OJHOTO  arperaTtHoro
COCTOSIHUSL B Jpyroe: BO3rOHKa (cyOnumanus) Hu
necyOnuManusi,  KOHJACHCAIMsl W HCHAapeHHe,
KpHUCTaJTU3aIUs ¥ TUIaBIICHHE.

Jemouncrpanun. Codupanue npudopa Ams MOTyIeHHUS

ra3a 1 IpOBCpPKa €ro repMCTUIHOCTH. Bosronka Cyxoro

Paznuuamo TPpHU arp€raTHblIX COCTOAHUA BEIICCTBA.

Yemanasnusams  B3auMOCBS3H MCXKAY arpe€raTHbIMHU

COCTOSIHUSIMH Ha OCHOBE B3aMMHBIX IIEPEXO0JIOB
BEIIECTBA.
HUnntocmpuposams ~ B3aUMHBIE  TIEPEXOJbI  BEIECTB
pUMepaMu.

Habniooamy XAMUYECKUN SKCIIEPUMEHT U Oderamb

BBIBOJbI Ha OCHOBE HAOJIOICHUNA
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JbJa, WojAa WM HadTanuHa. ArperatHble COCTOSHUS
BOJbI.
JlabopaTopHble onbIThI. 2. [IpoBepka repMeTHyHOCTH

npubopa JUTs MOTYYEeHHUs Ta30B

Ilpakmuueckas

paboma 1

[TpaBuna TeXHUKN O€30MACHOCTH U HEKOTOPHIE BUIBI

paboT B XUMHUYECKOH TabopaTopuu (KaOMHETE XUMHUH )

Pabomams ¢ nmabGopaTopHelM  000pyIOBaHUEM

N Harp€BaTCJIbHbIMHA HpI/I60paMI/I B COOTBETCTBHUU

C TIpaBHJIaMU TEXHUKU OE30MaCHOCTH.
Buinonname

npocreiine MaHUMYJISIHH c

nabopaTopHBIM  00OpyZOBaHUEM: C JIAOOPATOPHBIM

ITaTUBOM, CO CHUPTOBKOM

JHomawmnuii

IKCnepumerm

Hab6nronenue 3a ropsimeld cBeuoi

Buvinonname 6e3onacHble B JOMAIIHUX YCIOBHSIX
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS 32 TOPSIIei
CBEUOM.
Ogopmisams OTYET O TMpojaelaHHOW pabore C
UCIIOJI30BAHUEM PYCCKOTO (POJHOTO) sI3bIKAa M S3bIKA

XUMHNHU

duznueckue

SABJICHHA — KaK

®dusnuyeckue sBIeHUA. YHCThIE BEIIECTBA U CMECH.

I'omoreHnHsIe u reTCPOTrCHHBIC CMCCH. Cmecn

razoobpasusle, kuakue U TBEpABIE. CrHocoObI

Paznuuamo (1)I/I3I/I‘IGCKI/IC Hn XUMHYCCKHUC SBJICHUA,
YHUCTHIC BCIICCTBA U CMCCH.

Knaccuguyuposamo cmecn.
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OCHOBA pa3aciCHUsA

cMecell B XUMUU

pasieiieHuss CMECEU: IIEPErOHKAa, WM JUCTUILIALUA,
OTCTamBaHue, (QWIBTPOBAHHE, KPUCTAJUIM3AIMS WU
BblapuBanue. Xpomarorpagus. I[lpumenenue 3Tux
coco0OB  pasfeneHus cMeceil B J1abopaTopHOU
MIpaKTHKE, Ha IPOU3BOJICTBE U B OBITY.

JdemoHcTpaumnu. Paznenenue

IBYX

HECMEIIMBAIOIINXCA ~ KUJAKOCTEH € TIOMOUIBIO
JETUTETFHOW BOPOHKH. JucTHiuiaTop M ero pabdora.
VYcranoBka qis GuiabTpoBaHMs U e€  pabora.
YcranoBka i1 BeinapuBanus U €€ padora. Komnekuus
OBITOBBIX MPUOOPOB ISl (PUIBTPOBAHUS BO3IyXa.
Paznenenne kpacsiiero BemiecTBa (omMactepa C
MTOMOTIIBIO0 METO1a OyMa)kHOUM XpoMaTorpadumu.

O3HakomIIeHUE

JlaGopaTtopHble  ONBITHI. 3.

C MUHEpalaMH, o0Opa3yomumMu IpaHUT.
4. IIpuroToBiieHue TeTEPOTEHHON CMECH TOPOIIKOB

CCPLI C KCJIC30M U UX PA3ACIICHUC

Ilpusooums tnipuMepbl CMECei, UMEIOLIUX Pa3InYHOE
arperaTHoe COCTOSIHHE.

Yemanasnueame ~ TpUUMHHO-CIEICTBEHHBIE — CBA3U
MEX1y (PU3UYECKHME CBOHMCTBAMHU KOMIIOHEHTOB CMECH
U crioco0aMu UX pa3esICHHs.

Pasnuuams cnocoObl pa3aeneHust cMecel, onucevigams

H oxapakmepu3oevlednib NX NPAKTUYCCKOC 3HAYCHHUC

Ipaxmuueckas
paboma 3 (ananoe
pabomul «Ouucmka

NOBAPEHHOU CONUY)

AHaIn3 MOYBEI

Pabomams ¢ nmabGopaTopHelM  000pyIOBaHUEM

H Harp€BaTCJIbHbIMH HpI/I60paMI/I B COOTBCTCTBHU

C MMpaBHUJIaMH TCXHUKH 0C30ITaCHOCTH.
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Buvinonnams  mpocreiiine  npuéMmbl  0OpalieHHs
¢ 1abopaTopHBIM 000pyI0BaHUEM BOPOHKO,
(GUIBTPOM U CIUPTOBKOM.

Habniooamyo 3a CBOMCTBaMU BELIECTB u

MNpeBpaliCHUAMHU, IPOUCXOIAIIUMHA C BEHICCTBAMMU.
Onucvliéams XUMHYECKUI OKCIICPUMCHT C IIOMOIIBIO

PYCcCKOTO (POTHOTO) SI3bIKA U S3BIKA XUMHH.

Jlenamb  BBIBOABI 1O pe3yibTaTaM MPOBEAEHHOTO
AKCIIEPUMEHTA
7 AToMHO- XUMHYECKHE DJIEMEHThI. ATOMBI W MOJEKYJBl. | O0bsAcCHAMb, UTO TAKOE XUMUUECKHH 2JIEMEHT, aTOM,
MOJIEKYJISIPHOE [Ipocthle W cHOXHBIE BeElIECTBA. AJUIOTPONHUSA Ha | MOJIEKYJIA, AJTIOTPOMUS, HOH.
yY4EeHUE. npumepe kuciopoaa. OCHOBHBIE TOJIOKEHUSI aTOMHO- | Paziuuams NpoCThIE U CI0KHBIE BEIIECTBA, BEIIECTBA
XuMudeckue MOJIEKYJISIPHOTO YYCHHUS. HoHEI. BemectBa | MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.
9JIEMEHTEI MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. Yemanasnueams puyMHHO-CIECTBEHHBIE CBA3U
JdemoHcTpanmnu. Mopenn QJUIOTPOIHBIX | MEXKIY COCTABOM MOJIEKYJ U CBOMCTBaMHU aJlJIOTPOITHBIX
Mo uduKanuii yrieposaa u cepol. [lomydenue o3oHa Mo U (pUKAIIUH KACTIOpoaa.
Dopmynruposams OCHOBHBIE MOJI0KEHUSI ATOMHO-
MOJIEKYJISIPHOTO YYEHUS
8—9 | 3Haku XHMMHUYECKHX | 3HAKHU (cuMBOJIBI) XUMHYECKUX 3JIEMEHTOB. | Hasvieame u 3anucviéams 3HAKU XUMHUYECKUX

JJIEMEHTOB.
[Tepuonnueckas

TabauIa

Wudopmanys, KOTOPYO HECYT 3HAKHM XHMHUYECKHX

OJICMCHTOB. OTUMOJIOTHS Ha3BaHUM HCKOTOPBIX

XUMHUYCCKHUX JJICMCHTOB. HepI/IOI[I/I‘ICCKaH Ta6J'II/II_Ia

JJIEMEHTOB.
Xapaxmepuzoeams UHHOPMAIHIO, KOTOPYIO HECYT

3HAKH XUMHWYCCKHUX DJICMCHTOB.
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XUMHUYECKUX xumudeckux snementoB  JI. WM. MenneneeBa: | Onucviéams CTPYKTYpY NEPUOANYECKON TaOIUIIBI
saneMeHToB JI. . | KOPOTKONIEPUOAHBIN W JJIMHHOIIEPUOIHBIA BAPUAHTHI. | XUMHUYECKHUX deMeHToB JI.M. MeHieneena.
Menneneesa. [lepuoap! u rpynmnsl. ['1aBHas 1 nobouHas noArpymisel, | O0vsicHAms ~ STUMOJOTUYECKHE  Hadajga  Ha3BaHUU
niu A- u b-rpynnel. OTHOCUTENbHAS aTOMHAs Macca. | XUMUYECKUX JIEMEHTOB U UX OT/EIbHBIX FPYIIIL.
Jemoncrpauun. Ioprpers: M. 5. Bepuennyca u 1. Y. | Pazauuams KOPOTKOEPHOIHBIA ¥ UTMHHOICPHOIHBIH
Menneneena. KopoTtkonepuoansiit Y | BapuaHThl nepuoandeckoit cucremsl /. . MenneneeBa
JUIMHHOTIEPHO JHBIN BApUAHTHI MIEPUOINYECKON
cuctemsl /1. 1. Menaeneena
10—11 | Xumuueckue Xumuaeckue Gopmynsl. Uanekcsl u kodhdumuentsl. | Omobpasxcams  COCTaB  BEMIECTB €  MOMOIIBIO
hopmysI OTHOCHUTENBHAS MOJIEKYIISIpHAs Macca. MaccoBast 107151 | XUMUYECKUX (HOpMyII.
XMMHUYECKOTO 3JIeMeHTa B coenuHenuu. Mudopmanus, | Pazruuams MHAEKCH U KOAD(OULIIUEHTHI.
KOTOPYIO HECYT XUMHUYECKHE (popMyIIbl Haxooums OTHOCUTENBHYIO MOJIEKYISIPHYIO —Maccy
BEILIECTBA U MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.
Tpancauposams  uH(pOpMaLMIO, KOTOPYIO  HECYT
XUMHYEcKHe (HOopMyIIbl
12—13 | BanentHocTh BanentHocts. CtpykrypHas dopmyna. Xumuueckue | O6vAcHAmMb, YTO TAKOE BAJIEHTHOCTb.

3JICMCHTBI C MOCTOSIHHOM u nepeMeHHoﬁ

BaJICHTHOCTBIO. BrIBOA CI)OpMy.]'IBI COCOUMHCHUA II0
BAaJICHTHOCTH.

Onpenenenue BAJICHTHOCTH

Tlonumamo OTPpaXXCHHUEC IIOpsAAKa COCAWMHCHHA aTOMOB

B MOJICKYJIaX BCIICCTB TMOCPCACTBOM

CTPYKTYPHBIX
bopmyi.
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XMMHYECKOTO d3JeMeHTa 1o ¢opMyse BeleCTBa.
CocraBieHUe Ha3BaHUM COCAUHCHHM, COCTOSIIHUX M3
JIBYX XHMHYECKHX ODJIEMEHTOB. 3aKOH IOCTOSIHCTBA
COCTaBa BEILIECTB.

Hemoncrpaunu. KoHcTpyHnpoBaHue

HIAPOCTEPHKHEBBIX MOJIEJIEN MOJIEKYII

Ymemo cocmasiisimos COCOUHECHUI

bopmyIbl
II0 BaJICHTHOCTH U Onpeoeiams BAJICHTHOCTh JIEMEHTa

1o ¢GopMyIie ero COeIMHEHUS

14

XUMHYECKHUE

peaknuu

XuMHUYecKkue peakuuu. PeareHTel W IPOIYKTHI
peakuuu. [Ipr3HAKM XUMHUYECKUX pEAKUUd. Y CIOBUS
WX TPOTEKAHUS W TpEKpalleHus. Peakuuu ropeHwusl.
TennoBoit »ddexT peakmuu. DK30TEPMUUECKUE U
SHIOTEPMHUYECKHUE PEAKIUU.

HemoncTrpaunu. Annapar Kunna. Paznoxenue
Oouxpomata amMMoOHHs. ['OpeHHe cepbl M MarHueBOM
JICHTHI.
JlabopaTopHble onbIThl. 5. BzaumonelicTBue
pacTBOpPOB XJIOPUAA HATpUs W HOAWAA Kalus C
pacTBopom  HuTpata cepebpa. 6. Ilomydyenue
ruapokcuaa menu(Il) u ero B3aummoelicTBHE C CEpHOM
KuciaoToM. 7. B3auMmonelcTBHE pacTBOpa COJAbl C

KHCIOTON

Xapakmepuzoeamb XUMUUYECKYIO PEAKLIUIO U €€
YYaCTHUKOB (peareHThbl U MPOIYyKThl PEaKIIUHN).
Onucvieams PU3HAKY U YCIOBUS TEUEHUSI XUMUYECKUX
peaKkuui.

Paznuuams  3K30T€pMHUYECKME U HHIOTEPMHUYECKHE
peakuuu.

Coomnocums peakUu TOPEHHUS M HK30TEPMHUUECKHE
peakuuu.
Habnooams v onucvieams XUMUUYECKHH SKCIIEPUMEHT C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU
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15—16

XUMHUYECKUE

YpaBHEHUS

3aKkOH COXPAaHEHHS MacChl BELIECTB. XHUMHUYECKHE
ypaBHeHus. CocTaBlieHHE XUMHUYECKHX YPaBHEHH.
Wudopmanmst,  KOTOPyr0O  HEC€T  XHMHYECKOE
ypaBHEHHUE.

Jdemoncrpauuu. IToptperst M. B. JlomoHOocoBa u A.
JI.  JlaByazbe. lT'openue  ¢docdopa.  OmsiTsl,
WUIIOCTPUPYIOIIME  3aKOH  COXPAHEHUS  MAaccChl
BEIIECTB.

JlaGopaTtopubie omnbiThl. 8. IlpoBepka 3akoHa
COXpPAaHEHHsS  MacChl  BEIIECTB Ha  IpuUMeEpe
B3aMMOJACUCTBUS MENOUYM W KUCTOTHL. 9. IIpoBepka
3aKOHA COXPAHEHMsI MacChl BEUIECTB Ha TMpUMEpe

B3auMoaeicTBHs ménoun u coiu xenesa(lll)

Dopmynuposams 3aKOH COXpaHEHUS] MacChl BEILIECTB.
Cocmasnsams Ha €r0 OCHOBE XUMUYECKHUE YPABHEHUSI.
Tpancruposams MTHPOPMALIUIO, KOTOPYIO HECYT
XUMHNYCCKUEC YPABHCHHUA.

DKCHEPUMEHTATBHO 100MEepIHcOamsy CIPaABEATUBOCTh

3aKOHAa COXpPAaHCHUA MAaCChbl BEHICCTB

17—18

THIIBI XUMHYSCKHUX

peakui

Knaccudukanus XuMU4YeCKHX peakluid MO0 COCTaBy U
YHCIly PEareHTOB W MPOAYKTOB. THIBI XUMHUYECKUX
peakuuii. Peakuumum  coenumHEHHs,  pa3lOKEHUS,
3amerneHust 1 oomena. Karaauzatopsi.

Jemouncrpanuun. [openue ¢ocdopa, pacTBopeHHE
MpOJIyKTa TOpPEHHss B BOJAE U  HCCIEIOBaHHE
MOJY4EeHHOTO pacTBOpa JakMycoMm. BzammopeiicTBue
COJISTHOM KUCTOTHI ¢ HUHKOM. [losmyuenue runpokcuaa

meau(ll) u ero paznoxeHue Npu HarpeBaHUH.

Knaccuguyuposams Xumudeckue peakiiuy 1o MPU3HAKY
Yrciia U COCTaBa PearcHTOB M MPOIYKTOB.
Xapakmepuzoéams pojb KaTalu3aTtopa B NPOTEKaHUU
XUMUYECKON peaKIuH.

Habawooams n onucvieams XUMUYECKUH SKCIEPHUMEHT

C IIOMOIIIBIO PYCCKOT'O (pOI[HOl"O) SA3bIKa U A3bIKa XUMHUHU
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JlabopaTopusblie onbIThl. 10. Paznoxenue nepokcuaa

BojiopoJa ¢ momornbio okcupa  Mapranma(lV).

11. 3amenienue xene3oM Meau B MEHOM KYIOpOce

19 IToBTOpEHUE TecTtupoBaHue, pelieHue 3a/1a4 U BBIIIOJIHEHUE
1 00001IIeHNE TEMBI. | YIIPAaXHEHUH 10 TeMe
[ToaroToBka k
KOHTPOJIbHOU
pabore
20 Konmponvnas paboma 1 no teme «HauanbHble TOHSATHS ¥ 3aKOHBI XUMHH
BaxuHeiimue npeacraBuTe/ i Heopranndeckux Bemiects. KosimyecrBennbie oTHOmeHusi B xumum (18 u)
21 Bosnyx u ero cocra | Coctas Bo3ayxa. [ToHsTre 06 06beMHOI 1011e () Xapaxmepuzosamb 06BEMHYIO JI0JTI0 KOMIIOHEHTa
KOMITOHEHTA PUPOJHOM ra30Boi CMECH — BO3AyXa. | TAKOH IPUPOJHOM Ia30BOM CMECH, KaK BO3IYX, U
Pacuer 00bEMa KOMIIOHEHTA T'a30BOM CMECH T10 €ro paccuumoiéams 0OBEMHYIO JOJII0 TI0 00BEMY ITOI
00BEMHOM J10J1e 1 HA00OPOT. CMECH.
JemoucTpamuu. OnpenesaeHue coaepKatust Onucvieamb 00bEMHBIN cOCTaB aTMOC(HEPHOT0 BO3AyXa
KHCJIOPO/Ia B BO3YXE U NOHUMAmMb 3HaYEHUE TIOCTOSHCTBA 3TOT0 COCTaBa JJis
310POBbS
22 Kucnopon Kucnopona. O3o0mn. [lonyuenue kucnoposa. Xapaxkmepuzosams 030H, KaK AJIOTPOITHYIO

CO6I/IpaHI/IC " pacClioO3HaBaHHUEC KUCIIOpOaaA.

XHUMHUYECKUE CBOMCTBA KUCIOPOIa: B3aUMOJIEUCTBUE C

MO,Z[I/I(I)I/IKaI_II/IIO KucJjopozaa.
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MEeTalliaMH1, HEMETAlJIaMH U CJIIOKHBIMH BCIICCTBAMM.

[Tpumenenne kucnopoaa. Kpyrosopor kucinopona B
IpHUpOJIC.

Jemoncrpanuu. [loxydenue kuciopoaa
pa3ioKEeHUEM TIepMaHTaHaTa Kajaus U MePOKCH 1A
Bojiopoaa. Cobupanue KUCIOPO1a METOJA0M
BBITCCHCHUA BO31yXa U BOIBI. Pacnosnasanue
kucinopozaa. ['opeHre Maruusi, xeesa, yrisi, Cepbl u

dhocdopa B kucmopoe.

Onucvieamv (QU3NYECKUE U XUMHUYECKHE CBOWCTBA,
MOJTy4eHUe U IpUMEHEHHE KHCJIOpOaa c
WCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA M S3bIKA
XUMHH.

Ycemanaenueams ~ TPUYUHHO-CIICNCTBEHHBIE  CBSI3U
MEXIy (U3NYECKMMH CBOMCTBaMH KHUCIIOpOJa W
criocobaMu ero cooupanusi.

IIpoeooums M nabarooams XUMHUYECKUNA SKCIEPUMEHT
0 TIOJNIYYCHHIO, COOMpaHHIO ¥  PaclO3HABAHHIO
KHCIIOPO/ia ¢ coOroieHeM MpaBUI TEXHUKHU

be3omacHocTH. Onucvléams XUMHYECKUI OKCIICPUMCHT

23

Ilpakxmuueckasn

paboma 4

[Momy4yenne, coOnpaHue 1 pacrio3HaBaHHE KHCIOPOAa

Pabomams ¢ nabopaTopHbIM 00OpyJAOBaHUEM |
HarpeBaTeJIbHBIMH NPHOOpAMH B  COOTBETCTBUU C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.

Buvinonnsms  mpocteiimme TpuéMbl  OOpalieHUs ¢
71ab0paTopHBIM 000pyIOBaHUEM: COOMPATH MPUOOP IS
MOJIyYCHHUsI Ta30B, IMPOBEPATh €ro0 TEePMETHYHOCTh U
UCIIOJIb30BATh JIJISI MTOJTyYCHUST KUCIOPO/IA.

Cobupams KUCIOPOA METOJOM BBITECHEHHS BO3[yXa U

pacnosHaeantsb KL[C]ZOPOO.
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Habnooams 3a CBOUCTBAMH BEICCTB U SBIICHUSMHU,
HpOI/ICXOI[ﬂIIII/IMI/I C BCIICCTBAMMU.

Onucvieams XUMHYECKUN DSKCIIEPUMEHT C TOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U A3BbIKA XUMHH.

Cocmasnsams OTY4ET 1O pe3yiabTaTaM MPOBEAEHHOTO

AKCIIEPUMEHTA
24 Oxkcuipt Oxkcunpl. HazBanus oxcunoB. CoctaBienue Gopmy Buvidensamy cymiecTBeHHBIE MPU3HAKA OKCUJIOB.
OKCHJIOB TI0 MX Ha3BaHUsAM. [IpeacraBurenu okcuios: | /Jasams Ha3BaHUS OKCUIOB IO UX (GOPMYyIaMm.
BO/JIa, YIJICKUCIIBIN Ta3, HeTalI¢Has U3BECTh. Cocmaenssms HOPMYITBI OKCHIOB 1O UX Ha3BAHMSIM.
HemoncTpaumnu. Komiekuus OKCHUIOB. Xapaxmepuzosamsb TaKUX NPEACTABUTENICH OKCUIOB, KaK
JlaGoparopubie onbIT. 12. [lToMyTHEHME N3BECTKOBOM | BOJIA, YIJIEKUCIIBINA a3 U HEranéHas U3BeCTh
BO/IbI IIPU MPOITYCKAHUU YTIIEKUCIIOTO ra3a
25 Bonopon Boaopon B npupoae. uznueckrne U XUuMHYECKUE Xapakmepuzosams COCTaB MOJEKYNbI, (U3HUECKUE U

CBOICTBa BOJIOPO/Ia, €T0 MOJIy4YEeHHE U IPUMEHEHUE.
Hemoncrpauuu. [Tonydyenue, cobupanue u
pacrno3HaBaHue BoJopoaa. ['openue Bogopoaa.
BsaumopetictBre Bogopoaa ¢ okcugaom meau(l1).
JladopaTopHubie onbIT. 13. [Tosiyuenue Bogopoia npu

B3aMMOJICHCTBUHU LIMHKA C COJISSHOM KHCJIOTOM

XAMHUYECKHE CBOMCTBA, NOJYy4CHHE U IPHUMEHEHHUE
BOJIOPOIA.
Ycemanasnueams ~ TPUYMHHO-CIICACTBEHHBIE  CBSI3U
MEKAY (U3NYECKMMH CBOMCTBAMH M CIIOCOOaMH
cobupaHusi  BOAOPOJA, MEXIY  XUMHUYECKUMHU
CBOWCTBaMH BOJIOPOJIA U €r0 IPHMEHECHHUEM.
IIposooums M nabrooams XUMUYECKUN SKCIEPUMEHT

o MOJIYUYCHHUIO, CO6I/IpaHI/IIO U PpacCllIO3HABAHUIO

26




BOJIOpOJIa C  COONIOJCHMEM  TpPaBUI  TEXHHUKH

6e3onacHocTH. Onucvlieams XUMUUECKUN SIKCIEPUMEHT

26

IIpakmuueckas

paboma 5

[Toy4yenue, codupaHue U pacro3HaBaHKUE BOJIOPOJIA

Pabomams ¢ nabopaTopHbIM 0OOpyIOBaHHEM U
HarpeBaTelIbHBIMH TNPHOOpAMH B  COOTBETCTBUU C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Buinoanams  mpocteiimme TpuEMBI  00paImIeHUS C
1a00paTOPHBIM 000PYJIOBAaHUEM: COOMPATH MPUOOP IS
MOJIyYEHUS! Ta30B, IMPOBEPATH €ro TePMETUYHOCTH H
MCIO0JIL30BATH JJIS MOJIy4EHUS! BOAOPOIA.

Cobupams BOJOPOJl METOJOM BBITECHEHHS BO3QyXa U
PAcno3Hasams 8000poo.

Habnooams 3a cBOICTBaMH BEIIECTB U SBJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéams XUMHYECKUH SKCIIEPUMEHT C MOMOIIBIO
pYyccKOro (POAHOTO) sA3bIKA U A3bIKA XUMHH.
Cocmasnams OTYET MO peE3ydbTaTaM MPOBEAEHHOTO

SKCIICPpUMCHTA
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27 Kucnoter Kucnotsl, ux coctaB u ux Kiaccuduxausi. AHnanuzuposams COCTaB KUCIOT.
WNupukaropsr. Tabmuna pactBopumoctu. CepHasi u Pacnosnasams KucnoTel ¢ TOMOIIbIO MHIUKATOPOB.
COJISTHAst KHCJIOTHI, X CBOMCTBA U IIPUMEHEHHE. Xapaxmepuzoeams TIPEACTaBUTEIEH KHUCIIOT: CEPHYIO
JdemoncTpauuu. Koseknns MUHEpaIbHbIX KUCIIOT. U COJISHYIO.
[IpaBusio pa3zdaBiaeHUsI CEPOM KUCIOTHI. Onpedensimp pacTBOPUMOCTH COEAMHEHUHN C MOMOIIBIO
JlabopaTopHble onbIT. 14. Pacio3HaBaHue KUCIOT ¢ | TaOJIMIIBI pACTBOPUMOCTH.
MTOMOIIBIO0 UHAUKATOPOB Yemanasnueams ~ mpUUMHHO-CIEICTBEHHBIE — CBSA3U
MEXJy CBOWCTBAMH CEpPHOM M COJITHOM KHCIOT U
00JaCcTSIMH UX TPUMEHEHUSI.
Oco3nasamb HEOOXOJAUMOCTh COONIOACHHUS TPABUII
TEXHUKU 0€30MMaCHOCTH IIPH pabOTe C KUCIOTAMHU
28 Conu Coun, ux coctaB ¥ Ha3BaHus. PacTBopuMocTh cotield B | Xapakmepuzosams COJM KaK TPOAYKTHl 3aMEIICHUS

BoJie. [IpencraButenu coneit: Xiopua HATPHsI,

KkapOoHaT Kajbius, Gocdar KaabIusl.

Hemoncrpaumu. Kosueknusa — cosneit.

Tabmuna

PaCTBOPHUMOCTH OCHOBaHHﬁ, KHCJIOT U COJICH B BOIC

BOJIOPOJIa B KUCJIOTE HA METaIL.
3anucvieams GopMyIibl COJEH 10 BAJIEHTHOCTH.
Has3zvieamw conu o popmynam.

Hcnonvzoeams TaObMUIly  pacTBOPUMOCTH  JUIA
XapaKTEPUCTHKU CBOMCTB COJICH.

1Iposooums pacuéTsl o GopMynaM coyei
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29—30

KomnuectBo

BCIICCTBA

Uucno Asoragpo. KoismuectBo BemectBa. Moub.
Mounsiprass macca. KpaTHble eIuMHUIBI W3MEPEHUs
KOJIM4yeCcTBa BEIIECTBA — MHIIJIMMOJIb U KHUJIIOMOIJIb,

MUWJUIMMOJIApHAA U KHUJIOMOJIApHAasA MaCChl BCUICCTBA.

Obvsictsamp TIOHATHS «KOJIMYECTBO BEIISCTBAY, «MOJbY,
«4aucao ABOTapoy, «MOJISIPHAS MACCay.
Pewams HOHATHU

3aga4u C HCIIOJIb30BAHUEM

«KOJMYCCTBO BCHICCTBA», «MOJIAAPHAA MaccCa», «4YHCIIO

Pacuérel ¢ HCMONB30BAaHUEM MOHATUN «KOJHYECTBO | ABOTAAPO
BEIIECTBAY, «MOJIIPHASI MACCay», «IUCIIO ABOTAIPO».
Jemoncrpanuu. HekoTopbie MeTauIbl, HEMETAIUTBI U
COCJIMHEHUS C KOJIMIECTBOM BEIIECTBA, PABHBIM 1 MOJTh
31 MoutsipHblii 00BEM 3akoH ABoraapo. MosspHelii 00beM Ta3000pa3HbIX | O0vsicHAmMbL TOHIATHS «MOJISIPHBIM  00BEM  Ta30By,
ra3oB BeniecTB. OTHOCUTENBHAS TIOTHOCTH ra3a [0 JPYrOMY | «HOPMAJIbHBIE YCIOBHS».
rasy. Pewams  3amaum ¢ HCIONB30BAHMEM  IOHATUHI
KparHble eMHHIBI H3MEPEHHUS] — MHUJUTUMOJIIPHBIA U | «KOJIMYECTBO ~ BEHIECTBA»,  «MOJSIpHAas  Maccay,

KHJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.
Pacuétel ¢ HCIOJIB30BAaHWEM MOHATUH «KOJHYECTBO
BEIIECTBAY», «MOJISIPHAS Macca», «MOJIIPHBIH 00BEM
ra3oBy», «UUCIIO ABOTAIPOY.

JdemoncTpamuu. Mojenb MOJISPHOTO 00bEMa ra3oB

«MOJIIPHBIN 00BEM Ta30B», «IUCIO ABOTAIAPOY
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32—33 | Pacuérel mo Pacu€rbl ¢ uCHONb30BaHUMEM MOHATUH «KOJIMYECTBO Xapaxmepuzoéams ~ KOJIUYECTBEHHYIO  CTOPOHY
XUMHYECKUM BEIIECTBA», «MOJISIPHAS Maccay, «MOJIAPHBIA OObEM | XUMUYECKUX OOBEKTOB M MPOIECCOB.
YpaBHEHUSIM ra3oB», «4UCJIO ABOTaIpO» Pewams 3amaun ¢ UCHOJB30BaHUEM TMOHSATUH
«KOJIMYECTBO  BEIIECTBA»,  «MOJIApHAsT  Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPO»
34 Bona. OcHoBanus l'unpocdepa. KpyroBopor Boasl B mpupoje. | O0vsacHams  TOHIATHS  «OCHOBAaHUS»,  ILEIOYN,
Ouznyeckue U XMMHYECKHE CBOWCTBA  BOJbBI: | «KAUECTBEHHAs pEaKLUs», «MHIUKATODY.
B3aUMO/ICHCTBUE C OKCUIAMH. Knaccuguyuposams ocHOBaHUS TIO PaCTBOPUMOCTH B
OcHoBaHusl, ©X COCTaB. PacTBOPUMOCTh OCHOBaHUM B | Boje. Onpedersms 10 GOpMylie TMPUHAICKHOCTD
BoJe. M3MeHeHne OKpacKu MHIUMKATOPOB B IIEJIOYHON | HCOPTaHUYECKUX BEIECTB K KIIACCY OCHOBAaHUM.
cpene. [IpencraBuTeny menodeit: TuIApOKCUIbl HATpUs, | Xapakmepuzosamuv CBOMCTBa OTIENIbHBIX
KaJIUs ¥ KaJbLMsL. IIPEJICTaBUTENIE OCHOBAHUM.
JeMoHCcTpanum. Komnexnus OCHOBaHUM. | Mcnonvzoéamy  TaONMLy  pPacTBOPUMOCTH UL
JlaGoparopubiii onbIT. 15. V3MeHeHHE OKpacKu | OIpeAesieHUs paCTBOPUMOCTH OCHOBAHUM
MHJMKAaTOPOB B IEJIOYHOU cpelie
35 PacTtBopbI. PactBopuTens u pacTBOpEHHOE BellecTBO. PacTBophl. | ObOvacHambs TOHATHS «MaccoBas 0l PACTBOPEHHOTO
MaccoBas nons | PactBopenue. I'mapatsl. CosbBarbl. MaccoBasi 10JI | BEILIECTBAY.
pPacTBOPEHHOIO pacTBOpEéHHOrO BemecTBa. Pacuersl, cBA3aHHBIE C | Ycmanaéiueams  aHamorum ¢ 0oOBEMHOM  jmoneit
BEIIECTBA HCIOJIb30BAHUEM  TIOHATHSA  «MaccoBas  JI0JIsl | KOMIIOHEHTOB Ia30BOM CMECH.

PacTBOPEHHOTO BELIECTBAY.
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JlabopaTopHbIii  ONBIT.

MpenaparaMyu JOMAalIHEH WM IIKOJIbHOM anTeyKH —

pacTBOpamMH  MEpOKCHIA

HACTOMKM MOJIa U aMMHaKa.

16. Osmakomienue ¢

BOJIOPOJIa,  CHHUPTOBOMU

Pewams 3anaun ¢ ncnonb30BaHUEM NOHATUN «MaccoBast
J0JI1  JJE€MEHTa B  BEIIeCTBE», «MaccoBas J0Js
PacTBOPEHHOTO BEILIECTBAY, «0O0BEMHAsT  JTOJISA

raz000pa3HOro BEIICCTBAY

36 Ilpakmuueckas [IpuroTtoBiieHue pacTBopa 3aJaHHOW MaccoBOW foneut | Pabomams ¢ nabopaTOpHbIM OOOpYIOBAaHUEM U
paboma 6 PacTBOPEHHOTO BEIlECTBA HarpeBaTelbHBIMU MpPUOOpPaMU B COOTBETCTBUU C
MpaBWJIaMU TEXHUKHU 0€301aCHOCTH.
Buinonname  mpocrteiimive npuéMbl  oOpallleHuss ¢
1a00paTOPHBIM 00OPYOBAaHUEM: C MEPHBIM ITMITHHIPOM,
C Becamu.
Habnooams 3a CBOWCTBAMU BEILECTB W SBJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucviéamb SKCHEPUMEHT C TOMOIIbIO PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMUH.
Cocmasnsaims OTYETHI MO pPE3yilbTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.
T omosumsb pacTBOPHI C ONPENCIEHHON MAaCCOBOM JOJIEH
pPacTBOPEHHOTO BEIECTBA
Homawnuii BeIpamuBaHue KpUCTaJUIOB aTIOMOKAIMEBBIX KBAacLOB | BvinonHams 6e30MacHbIe B JOMAIIHUX YCIOBUAX
9KCHEepUMeHm WM MEHOTO Kynopoca HKCTIEPUMEHTBI, IPOBOIUTH HAOIIOIEHUS 32 POCTOM

KpHUCTAJIJIOB.
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Ogopmnsims OTYET O TIPOACTAHHON padOTE C

HCII0JIb30BAHUEM PYCCKOT'O A3bIKAa U SA3bIKaA XUMUWH.

37 O06o006muieHne U cucTeMaTu3amys 3HaHuH 10 TeMe «BakHele npeacTaBuTeNn HeOpraHmueckux BemecTs. KonndyecTBeHHbIe
OTHOIIIEHHUS B XUMUN»

38 Konmponvnas paboma no teme «BaxkHeiime nmpeacTaBUTENIM HEOPTaHUUECKHUX BeecTB. KonuecTBEHHbIE OTHOIIICHHUS B XUMUU

OcHOBHBIE KJIACCHI HEOPraHuyecKux coequHeHui (10 4)

39 OKcHuIpl, X O06o0611IEHNE CBEJICHUM 00 OKCHJaX, ux | OOvscHAmMb TIOHATUS «HECOJe00pa3yIOIIue OKCHUIIBI»,
Kiaccuuranus Kiaccuukanuy, Ha3BaHUAX U CBOMCTBaX. CHOCOOBI | «COJIEOOPA3YIONINE OKCHUIBDY, «OCHOBHBIE OKCHIBD»,
XUMUYECKUE U MTOJTy4eHUST OKCHJIOB «KUCJTIOTHBIC OKCHJIBI.

CBOICTBa JladopaTopuble onbIThI. 17. B3aumopeiictBue okcuna | Xapakmepuzoeams  00IMHE XUMHUYECKHE CBOWMCTBA
KanbIus ¢ Bojo#. 18. [loMyTHEHHE N3BECTKOBOM BOABI | COJICOOPA3YIOMUX OKCHUIOB (KHCIOTHBIX U OCHOBHBIX).
Cocmasnams ypaBHEHUS peaklMil ¢ y4aCTUEM OKCHJIOB.
Habnwoams w  onucvieames peaknuu ¢ y4acTHEM
OKCHJIOB C IIOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA
XUMUU.
1Iposooumsb OMNBITHL, TMOATBEPXKAAOIINE XUMHUYECKHE
CBOMCTBa OKCHIOB C COOJIOJIGHUEM TMPaBUI TEXHUKU
0€301acHOCTH

40 OcHoBaHus, UX OcHoBanusl, X KiaccuUKalus, Ha3BaHus U cBoiicTBa. | Cocmasnsams ~ ypaBHEHUS  peakuuid ¢ ydacTueM

KIaccupuKanus B3aumopeiictBue ¢ KUCIOTaMHM,  KUCJIOTHBIMHU | OCHOBAHHUM.
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U XUMHUYCCKHUC

CBOICTBA

OKCHJIaMH U coJIIMU. Pa3noxeHne HepacTBOPHUMBIX
ocHoBaHui. CriocoObl NOTYyYEHHS] OCHOBAaHUIA.

JlabopaTopHble ONBITHI. 19. Peakrus
Heirpamuszanuu. 20. [Tonydenue ruapokcuna meau(ll)

U €ro B3auMOJIEWCTBHE C KuCIOoTOU. 21. Pasznmoxenue

Habnooams wm onucvieamvs peakuud C Yy4acTUEM
OCHOBAHUN C MOMOIIBIO PYCCKOIO (POJHOIO) sA3bIKA U
SI3bIKA XUMUH.

IIpo6ooumsb ONBITHL, TOATBEPKAAIOUINE XUMHUECKHE

CBOMCTBa OCHOBAaHUH, ¢ COOJIFOJIEHUEM MPABUI TEXHUKU

ruapokcuaa Mmeau(ll) npu narpesanun 0e30macHOCTH
41—42 | Kuciotsl, ux Kucnotel, ux wimaccudukanus u HazBanus. OOmme | Xapakxmepuzosames 00mKMEe XUMUYECKHE CBOWCTBA
Kiaccuuranus XUMHUYECKHME CBOWCTBA KHUCIOT. BzauMmopnencTBue | KUCIOT
1 XUMUYECKUE KHCIIOT C MeTaliaMHu. OjekTpoxumuueckuit psa | Cocmasnsims ypaBHEHUS PEaKIMM C ydaCTHEM KHCIOT.
CBOICTBa HamnpsDKEHUW MeTauioB. B3aumopeiictBue kucnoT ¢ | Habarooams n onuceiéams peakuu ¢ yaacTHEM KHUCIOT
OKCHJAMM MeTaJUIoB. B3aumozeilcTBHe KHUCIOT C | C MOMOIIBIO PYCCKOTO (POJAHOTO) SI3bIKA U A3bIKA XUMHH.
OCHOBaHUSIMH  —  peaKlus HelTpanu3auu. | /[pogooums ONBITH, TOATBEPKIAIONINE XUMHYECKUE
BzaumopneiictBue kucinor ¢ comsmu. llomydenue | cBOiCTBa KHCIIOT, € COOJIOJCHHEM TMPABUI TEXHUKU
OECKHUCIOPOIHBIX U KHCIOPOICOAEPKALTUX KUCIIOT. 0e30MacHOCTH
JlaGopaTtopHble onbIThI. 22. B3anmoaeiicTBue KUCIOT
¢ Metaiuiamu. 23. B3aumoeiicTBrUE KUCIIOT C COISIMU
43—44 | Conu, ux Conu, ux xknaccuduxaiys u cBoiictea. PactBopumocts | PaznuuaTh MOHATHS «CPETHUE CONHY, «KUCIBIE COJHY,
KJaccupuKanus cosieil B Boje. B3aumopeiicTBue cosieil ¢ KHCIOTaMHU | «OCHOBHBIE COJIN.

1 XUMHWYCCKHUEC

CBOMCTBA

u meaovyaMu. B3auMojeicTBue cojieit ¢ MeTaliaMu,
0COOEHHOCTH 3THUX peakuuil. B3aumoneiicTBue coneit

C COJIsSIMH.

XapaKTepI/BOBaTL O6H.[I/Ie XHMHUYECKHE CBOMCTBA COJICH.
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JlabopaTopHble onbIThl. 24. O3HaKOMJIEHHE C
KOJUIeKIMeH conei. 25. BiammopeiictBue cynbdara

meau(ll) c xenesom. 26. BzaumonelictBue coieil c

Cocmaenams ypaBHEHUsI pEaKlMil ¢ ydacTHEM COJieH.
Habnrwoams v onucviéams peakiuu ¢ yaacTHEM COJIeH C

MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

COJIIMU Ilpo6ooumsb ONBITHI, TOATBEPKIAIOIINE XUMHYECKHE
CBOMCTBa coJiel, ¢ COOJMIOJIEHUEM TIPaBUJI TEXHUKU
0e30macHOCTH
45 I'enernueckas cBs3b | ['eHeTHMUeckne  psAnbpl  MeTalla W HeMeTaua. | Xapakmepu308amb MOHATHE «KTE€HETUYECKUU PSI.
MEXIY kiaccamu | ['eHeTnyeckas CBSI3b MEXIY Kjaccamu | Annrocmpuposams ~ TEHETUYECKYIO  CBSI3b  MEXIY
HEOPraHMYeCKUX HEOPraHMYECKUX BEIIECTB. BEUIECTBAMU: IMPOCTOE BEIIECTBO — OKCHA —
COEIMHEHU I JlabopaTopHble onbIThl. 27. ['eHeTHYECKasT CBSI3b HA | THIPOKCU — COJIb.
MpUMEPE COCAUHEHUN Mean 3anucvieams ypaBHEHHSI pPEaKlHil, COOTBETCTBYIOIIHMX
MOCJIEI0BATEILHOCTH (merouke) MpeBpaIIcHu i
HEOPraHWYECKHUX BEIECTB Pa3JIMYHBIX KJIACCOB
46 Ilpakmuueckas Pemenune oskcnepuMeHTaJbHBIX 3agad 1o TeMme | Yuems oOpaimarbes ¢ 1a00paTOpHBIM 000pYAOBaHHUEM
paboma 7 «OCHOBHBIE KJI1aCChl HEOPTraHUUYECKUX COCAMHEHUI U HarpeBaTelIbHBIMM  MPUOOpPaMH B COOTBETCTBHHU

C TIpaBUJIaMHU TEXHUKH O€30TIaCHOCTH.
Pacnosznasames HeKOTOPHIC aHUOHBI U KATHOHBI.
Habntooams cBOWCTBA 3ICKTPOJIUTOB U MPOUCXOAAIIUX

C HUMU SBJIEHUN.
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Habnooams wm onucvieamvs peakuud C Yy4acTUEM
3JIEKTPOJIMUTOB C MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA
U SI3bIKa XUMHH.

Dopmynuposams BBIBOJIBI o pe3ynbTatam

IIPOBEIEHHOIO YKCIIEPUMEHTA

47

O06o01menre U cucTeMaru3aius 3HaHui 1o Teme «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX COSTMHEHUI

48

KonTposnpHas padota o Teme «OCHOBHBIE KJIACCHI HEOPIraHUYECKUX COEINHEHUI»

Iepuoauyeckuii 3aK0H ¥ MepuoAMYECKasi cucTeMa xumu4ieckux 3jaemMenToB [I. U. MenneneeBa. CtpoeHue aroma (8 u)

49

EcrtecTBennrie
ceMencTBa
XUMHYECKUX
9JICMEHTOB.

AMmdoTtepHOCTB

EctecTBeHHBIE CceMENCTBA XMMHYECKHX HJIEMEHTOB:
LIEJIOYHBIE U IIEI0YHO3EMENbHBIE METAJLIbL, FAJIOT€HBI,
uHepTHBIE (OmaropogHbie) Ta3el.  AMMOTEPHOCTH.
AmboTepHbIe OKCHABI U TUAPOKCUIbL. KoMrekcHbie
COJIN.

JlabopaTopHble ONbITHI. 28. [Tomyaenue
am(pOTepHOro TUAPOKCUIA U HUCCIEIOBaHUE €ro

CBOMCTB

Obvsacuams TPU3HAKH, TIO3BOJSIONMINE OOBEIUHSITH
TpyNnbl XUMHUYECKUX DJIEMEHTOB B €CTECTBEHHBIC
ceMelncTBa.

Packpvieams ~ xuMuueckuii  CMBICT  (3TUMOJIOTHIO)
Ha3BaHWH €CTECTBEHHBIX CEMEHUCTB.

Apeymenmuposamu OTHOCHTEJIbHOCTH Ha3BaHUS
«UHEPTHBIE Ta3bl».

Obvsacuams, TOHATHE «aM(POTEPHBIC COCTUHCHUS.
Habnooamws n onucvieams peakliuy MKy BelleCTBAMU
C TIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Xapaxkmepuzoeamsb IBONCTBEHHBIM XapakTep CBOWCTB

aM(I)OTepHBIX OKCHUIOB U THAPOKCUIOB.
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1Ipo6ooumsb ONBITHI IO MOJIYYEHHUIO M NOJATBEPKICHUIO

XUMHAYECKHX CBOHCTB  aM(OTEpPHBIX OKCHIOB U
THAPOKCHUIOB C  COONIONEHHEM TpPaBHI  TEXHUKH
0€e3011aCHOCTH
50 OTtkpbiTHE Otkpeitue JI. W. MenneneeBbiM nepuoaudeckoro | Pasauuamo €CTECTBEHHYO M HMCKYCCTBEHHYIO
MEPUOIUIECKOTO 3aKOHa M CO3JaHHEe KM NEpPUOJAMYECKON CHCTEMBI | KilacCU(PUKAIIH.
3akoHa /1. 1. XMUMHUYECKUX DJIEMEHTOB. ObvsicHAmb, TOYEMY TEPUOJUYECKHI 3aKOH OTHOCST
MenneneeBsiM Jdemoncrpanun.  Paznuunble  ¢opMbl  TabmUI | K €CTECTBEHHON KIIaCCHU(PUKAIIUH.
MEePUOIUIECKON CUCTEMBI. MoaenupoBanue | Modenuposams XuMU4eCKHe 3aKOHOMEPHOCTH, BbIIEISIS
nocTpoeHust nepuoanyeckoit cucrembl JI. . | cymecTBeHHbIE XapaKTEpUCTUKH OOBEKTA U MPEACTABIIASA
MenneneeBa WX B TIPOCTPAHCTBEHHO-TpapUUECKOW WM 3HAKOBO-
CUMBOJIMYECKOH (hopme
51 OcHoBHBbIE cBeileHUs. | ATOMBI Kak (opMa CyIIECTBOBaHMS XMUMHMUYECKHX Obvsacuamp, 4YTO TaKOE «IIPOTOH», «HEUTPOHY,
O CTPOEHHUU aTOMOB | 2JIEMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU ATOMOB. | «QJIEKTPOH», «XMUMHMYECKHN DIEMEHT», «MacCOBOU
Jloka3aTenbcTBa  CIOXKHOCTH — CTPOEHHMS  aTOMOB. | YHCIIO».
OmnsiTel Pezepdopna. [lnanerapHas Moaenb CTpoeHUs Onucvieams CTPOCHHME spa aToMa HUCHOJb3Ys

aToMma.

Cocrasn ATOMHBIX  AJCp: IIPOTOHLI, HeﬁTPOHBI.
MaccoBoe YHCJIO. COBpeMeHHOC OIIpCACIICHUC
MOHATHS «XMMHYECKHH »djiaeMeHT». (OTHOCHUTEIbHAS

aToMHasg Macca. B3auMoCBS3b MNOHSTHIA «(IIPOTOHY,

<<HeﬁTp0H», «OTHOCHUTCJIbHAsA aTOMHas Maccay.

MEPUOJANYECKYIO0 CUCTEMY XUMUYECKUX 311eMeHTOB 1. 1.
Menneineena.
Ionyuames vHQOPMAIMIO IO XUMUU U3 PA3IUYHBIX

HUCTOYHHUKOB, aHalusupoeaniob eé
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JdemoncTpanuu. Mojienu aTOMOB XUMHUYECKHUX

OJICMCHTOB

52 Crpoenue Mukpomup. OnekTponbl. CTpoeHue sHepreTudeckux | OOvsacHamb TOHITHE «IJIEKTPOHHBIA CIOW», WU
AIEKTPOHHBIX YpOBHEW aTOMOB XHUMHUYECKHX OJJIEeMEHTOB 1—20. | «9HEpreTHYeCKHii YpOBEHBY.
000J104€K aTOMOB [TonsiTHE O 3aBEPIIEHHOM JIEKTPOHHOM CJIOE. Cocmasnsams cXeMbl paclpeesieHus] 3JIEeKTPOHOB IO
JJIEKTPOHHBIM CJI0SIM B AJIEKTPOHHOM 000JI0UKe
53 [Tepuonnueckas H3oTomsI. OuU3NYECKHI CMBICI CUMBOJIMKHU | Packpvieams GU3NUECKHUI CMBICT MOPSIAKOBOTO HOMEpa
cucremMa MEPUOANYECKON CUCTEMBI. CoBpeMeHHas | XUMHYECKOTO JJIEMEHTa, HOMEpa IMepuoja U HOMepa
XUMUYECKUX (bopMynUpOBKa MEPUOIUUECKOr0 3aKoHa. V3MeHeHus | rpymibl.
anemenTtoB /. W. CBOWMCTB JJIEMEHTOB B TEpHOJaXx W Tpymmax Kak | OowscHamo 3aKOHOMEPHOCTH U3MEHEHUS
MenpeneeBa (GYHKIMS CTPOCHHS DJICKTPOHHBIX 000JIOUEK aTOMOB. | METAJUIMYECKUX M HEMETaJUIMYECKUX  CBOMWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEMHEHUI B IEPHOJIAX U
rpynmnax
54—55 | Xapakrepuctuka XapakTepucTUKa »dJeMEeHTa-MeTalsla M DJJeMeHTa- | Xapakmepuzoéams  XUMHYECKHWE AJIEeMEHThl  1—3
3JIeMEHTa HEMETajla 10 HUX IOJIOKEHUI0 B IEPUOJNYECKOMN | MEPUOJOB M0 X MOJIOKEHUIO B IEPUOJUUECKON CUCTEME

110 €0 IIOJIOKCHHUIO
B HepHOﬂHqCCKOﬁ

CUCTCMC

cucremMe xuMmudeckux aneMmenToB . Y. Menaeneena.
JemoncTpanuu. Mojaenu atoMoB 3JeMEHTOB 1—3

MIEPUOJIOB

XUMHu4ecKkux aneMeHToB /1. M. Menaeneena.
Apaymenmuposams CBOWCTBA OKCHUJIOB U THAPOKCHUJIOB
METAUIOB W HEMETAJUIOB IIOCPEACTBOM YpPaBHEHUU

peaxkuun
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56 3HaueHue Coo0mieHust  yJammxcss O  JKH3HHM, HAy4dHOU | Onpedensams NCTOUYHUKN XUMUYECKONH HHPOPMAITUH.
MEPUOINYECKOTO u obmectBeHHo# AestensHocTH Jl. V. MenneneeBa Tonyuams HE0OX0MUMYIO0 MHDOPMAIMIO U3 Pa3IMYHBIX
3aKOoHa UCTOYHUKOB,  auaiusupogams €€,  opopmisime
Y TIEPUOINYECKOM WH(OPMAIMOHHBIN TIPOYKT, NPE3eHMO8AMb €T0, eCmiu
CUCTEMBI HaY4HYIO JUCKYCCHUIO, OMCMAu6ams CBOIO TOUKY 3pEHUS
XUMUYECKUX WJIA KOppeKmuposams €€
AJIEMEHTOB
. . MenneneeBa

Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu (8 1)
57 WNonnas xumnueckas | Monnas xumuueckas cBs3b. HowHbl, oOpazoBaHHBIC | OOBsCHAMb, 9TO TAKOE HOHHAS CBS3b, HOHBI.

CBA3b

aToMaMHu METAJIJIOB u HEMCTAJJIOB. Cxembl

o0pa3oBaHusi HOHHOW  CBSI3W IS OWHAPHBIX
coenquHeHni. MoHHasg KpucTauMueckas pemérka M
(u3uYecKne CBOMCTBA BEIIECTB C OTUM THUIIOM
pemérku. [TonsiTre o GopMyIIBHOM €AMHUIIE BEIIECTBA.
JdemoncTpanuu. BumeobparmeHTsl W claipl
«HonHas xuMuueckast cBa3b». Koylekius BemecTB ¢
MOHHOM XMMHUYECKON CBSI3bI0. MoJend HOHHBIX

KpUCTAIUIMICCKUX peHléTOK

Xapaxmepuzoeams MeXaHU3M OOpa30BaHMsI HOHHOM
CBSI3H.

Cocmaensimes cXeMbl 00pa30BaHUsI HOHHOM CBSI3H.
Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHHUE.

Onpedensime THI XUMHYECKOH CBSI3U MO Qopmyse
BELIECTBA.

IIpusooums IpUMEPHI BEIIECTB C HOHHOM CBA3BIO.
Yemanasnueams ~ NpPUYMHHO-CIEICTBEHHBIE  CBSI3U
MEX/1y COCTaBOM BEIIECTBA U BUJIOM XUMHUUYECKOH CBS3H,
MEXy HOHHOU CBSI3bI0 U KPUCTAIUIMYECKUM CTPOECHUEM
BEILIECTBA, MEXKIY

KpUCTATNITNYCCKUM CTPOCHUCM

BCIIECTBA U €TO (I)I/ISI/I‘IGCKI/IMI/I CBOMCTBaMH
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58

KoBanentuas

XUMHNYECCKasl CBA3b

KoBanenTtHass XuMH4YECKas CBS3b. 3JI€KTpOHHBIe

U CTPYKTYpHbIE (bopmyIbL. BaneHTHOCTS.
KoBanenTtHas HenossipHas cBsizb. Cxembl 00pa3oBaHUs
KOBAJICHTHOM CBA3M B OWHApHBIX COEAMHEHUSX.

MOJ'ICKy.]'IprHafl 1 aTOMHasd KPpUCTATIIIUNICCKUEC

PEETKH, M CBOMCTBA BELIECTB C ’TUM THUIIOM PEHIETOK.
CJIAlIbI

JdemoncTpanun. Buneodparmentsr u

«KoBanenTHast xuMudeckas CBs3by. Kosmrexkius
BEIIECTB MOJICKYJIIPHOTO W AaTOMHOTO CTPOCHHUSI.
Moienu MONEKYISIPHBIX M aTOMHBIX KPUCTAJUTMYECKUX

pEmETOK

O6vsicHAMb TIOHATUS «KOBAJIEHTHAs! CBS3bY,
«BaJICHTHOCTBY.

Cocmaensams cxeMmbl 00pa30BaHusl KOBAJICHTHON
HEIOJISIPHON XMMUYECKOH CBS3H.

Hcnonv3z06ams 3HAKOBOE MOJICIIIPOBAHUE.
Onpeodensimes TUN XUMUYECKOU CBSI3U IO hopMyIie
BEIIIECTBA.

IIpusodums IpUMeEpbI BENIECTB C KOBAJICHTHOU CBS3BIO.
Ycemanasnueams IPUUUHHO-CIIEICTBEHHBIE CBSI3H
MEX]Ty COCTAaBOM BEIIECTBA M BUJIOM XUMHYECKOM
CBA3H, MEXKIY KOBAJICHTHOH CBS3bIO U
KPUCTAJUTMYECKUM CTPOECHUEM BEIIECTBA, MEXKY
KPUCTAJUTMYECKUM CTPOECHUEM BEIIECTBA U €ro

buznyecKuMu CBOMCTBAMHU

59

KoBanentnas
HETIOJISIpHAS
Y TIOJISIpHAS

XHUMHNYCCKas CBA3b

DIIEKTPOOTPUIIATEIBLHOCTD. Psij
ANEKTPOOTpHUIIaTeIbHOCTH. KOBaJIeHTHAs HETOJIsIpHAas
U MOJIApHAs XUMUYECKas CBs3b. Junoiib. CXxembl
00pazoBaHus KOBAJICHTHOU TMOJIIPHOM CBS3H

B OMHApPHBIX COeTUHEHUAX. MoeKynspHast U aTOMHasI
KPUCTAJUTMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB

C OTUM THUIIOM peI_HéTOK.

Obwvscrame TOHATHS «KOBaJIEHTHAs IoJIsApHaA CBA3b»,

QIICKTPOOTPULIATCIBHOCTD, «BO3I'OHKa», U1
((CY6J'II/IMaI_II/I${».
Cocmaensamo CXCMBI 06pa3OBaHI/I$I KOBaJICHTHOM

NOJIAPHON XMMHMYECKOH CBS3H.
Hcnonvzoeame 3HaKOBOE MOJIEIUPOBAHUE.
Xapaxkmepuzoeams MeXaHU3M 00pa3oBaHMs MOJISIPHOU

KOBAJICHTHOM CBSI3H.
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JdemoncTpanuu. Mozenu MOJIEKYISPHBIX U aTOMHBIX

KPUCTATNIMYCCKUX peIHéTOK

Onpedenames THUI XUMHYECKOW CBsI3U 10 (opmyre
BEIIIECTBA.
Ilpuéooums TpuUMepsl BEHIECTB C  KOBAJICHTHOM
IIOJISIPHOM CBA3BIO.
Ycemanaenueamy ~ TPUYUHHO-CIICNCTBEHHBIE  CBSI3U
MEX]Ty COCTaBOM BEIIECTBA M BUIOM XUMUYECKOH CBSI3H,
MEXJy KOBAICHTHOW CBSI3bI0 W KPHCTALTMYECKUM
CTPOCHHEM  BEMIECTBA, MEXAY KPHUCTALTHYECKUM
CTPOCHHEM BEIECTBA U €T0 (PU3MYECKHUMHU CBOWCTBAMH.
Cocmaensams  HOpMynabl OMHAPHBIX COCIWHEHUN IO
BAJICHTHOCTH U HAXOOUMb BAJCHTHOCTH SJIEMEHTOB TIO
dbopmyse OMHAPHOTO COSTUHEHUSI.

Hcnonvzosamo MaT€pruajIbHOC MOJCINPOBAHUC

60

MeTtanninuyeckas

XHUMHNYCCKas CBA3b

Merannudyeckass XUMUYecKas CBA3b M METaJIMUYecKast
KpucTajuindeckas pemérka. CBOMCTBA BEMIECTB € 3TUM
TAUNOM pemeTku. EnuHas mnpupoia XUMHUYECKUX
CBSI3CH.

JemoncTpanuu. BuneodparmeHTs! U claaiapl

«MeTtannnyeckass XUMHUYECKasl CBSI3bY. KOJ'IJ'IGKI_II/IH

«MeTanisl U CILIaBbI».

O6’bﬂCHﬂWlb, YTO TaKO€ METAJIJIMYCCKaA CBA3b.

Cocmasnsims  cXeMbl 00pa30BaHUS METaJUTUYECKOM
XUMHUYECKOU CBSI3H.

Hcnonv306ams 3HAKOBOE MOJICIIUPOBAHUE.
Xapaxmepuzoeams MEXaHU3M oOpa3zoBaHus
METaJUIMYECKON CBSI3U.

Onpedensime THI XUMHUYECKOW CBSI3U TO opmyne

BCIIICCTBA.
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JlaGopaTopHublie onbIThI. 29. M3rotoBneHne MoaeiH,
WUTIOCTPUPYIOIIEH 0COOEHHOCTH MEeTaJlIINYEeCKON

CBsA3HU

Ilpusooums TpUMEpPBHl BEIIECTB C METAIMYECKON
CBSI3bIO.
Yemanasnueams  pPUUMHHO-CIEICTBEHHBIE — CBA3U

MEX/1y COCTaBOM BEIIECTBA U BUJIOM XUMHUUYECKOH CBS3H,
MEXAY METAIINYECKONW CBS3bI0 M KPUCTAIIMYECKUM
CTPOEHHEM  BEIIECTBA, MEXJIy KPUCTAIUIMUECKUM
CTPOEHHUEM BEILIECTBA U €ro PU3NYECKUMH CBOWCTBAMU.

Hcnonvzosamo MaTCpruajIbHOC MOJCINPOBAHNC

61 Crenensb okucienuss | Crenenp okucienus. CpaBHEHUE CTENEHU OKucieHus | ObvsacHamo MOHATUSA  «CTENEHb  OKHUCICHHS,
U BaJICHTHOCTH. [IpaBuna  pacuéra  CTENEHEH | «BAJIEHTHOCTHY.
OKHCIIEHUS IO (popMyTaM XMMHUYECKHX COEIUHEHUI Cocmasnsams (opMynbl OMHApHBIX COECIUHEHUN Ha
OCHOBeE 00111ero crrocoba uxX Ha3BaHUIA.
CpasHusamo 6aienmHocmb U CTEIIEHb OKUCIICHUS.
Paccuumvieames cTeneHH OKUCIEHUS 10 (opMynaMm
XMMHUYECKUX COCIUHEHUI
62 OxucnurenpHo- OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. Obvsacuams HOHSTHS «OKHCIIUTEIBHO-
BOCCTaHOBUTENbHbIE | OIpeneracHue CTENEHEH OKUCIIEHHS  JJIEMEHTOB, | BOCCTAHOBUTEIIBHbIE peakuumn, «OKHCIIUTEIbY,
peakuuu 0o0pa3yloIMX BelIeCTBa pa3HbIX KJIAcCOB. Peakluu | «BOCCTaHOBUTENb), KOKHCICHUEY, «BOCCTAHOBIICHHUEY.

HMOHHOTIO obMeHa u OKHCIIUTCIBbHO-

BOCCTAHOBHUTCIIbHBIC pCaKknuu. Oxucnureanb

" BoccTaHOBUTENb. OKHCICHHE M BOCCTAaHOBIICHHE.

CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIIBbHO-

Knaccugpuyuposames xuMudeckue peakiinii o Ipu3HaKy
M3MEHEHUS CTENEHENW OKUCIIEHUS 2JIEMEHTOB.
Onpeodensimsb OKUCIUTENb U BOCCTAHOBUTENb, TTPOIECCHI

OKHCJICHHA 1 BOCCTAHOBJICHUA.

41




BOCCTAaHOBUTEJbHBIX PEAKLUN METOJIOM 3JIEKTPOHHOTO | Mcnonv306ams 3HAKOBOE MOJEINPOBAHHE
OanaHca

JdeMoHcTpanuu. B3anMoneicTBue LMHKA C CEpoid,
coyiiHON kucnotoi, xsnopunom wmeau(ll). Topenue
MarHus. B3anmoneiictBue XJIOPHOU

U CEpOBOJIOPOHOM BOJIbI

63 O6o06menne u cucremaruzanust 3HaHui no teMaM «llepuoguueckuii 3aKOH M HEpUOAMYECKAs CHCTEMa XUMHYECKHX 3JIEMEHTOB
. Y. MenneneeBa. CTpoeHue aroma» U « XumMudeckast cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIII
64 Koumponvnaa paboma no temam «lleprogudeckuii 3akoH U HepuoaUYecKas cuctemMa xumudeckux siemeHtoB Jl. M. Menneneesa.
Crpoenue atoma» n «XumMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
Pe3eps | 64
HOE
BpeMs
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