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1. HﬂannpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera «XHMHSD»

W3yuenne xumuu B 8-9 Kiaccax JaeT BO3MOXKHOCTh O0YYaIOIUMCS JOCTHYb CIEIYIOUINX pe-
3yJIbTAaTOB Pa3BUTHSL:

JUYHOCTHDbIE

-OCBOCHHE 3HAHHI O POJIM XUMHH KaK HAyYKU B MIPAKTUYECKON JEesITeIbHOCTH JIIOCH; METOAax
MIO3HAHUS YEJIOBEKa,

- OBJIaJICHUE YMEHUSAMHU MIPUMEHSTh 3HAHUSI B 00JIACTH XUMUU AJIs1 OOBSICHEHHS MPOLIECCOB U
SIBIICHUI )KMBOM MPHPOJIBI, )KU3HEACSITEIBHOCTH COOCTBEHHOTO OPraHN3Ma; UCIIOJIb30BaTh UH-
dbopMaIuio 0 COBPEMEHHBIX JOCTHKEHHUSAX B 00JIACTH XUMUU U 3KOJIOTHH, O (aKTOpax 370POBbs
U PUCKA; - paboTaTh ¢ XUMUYECKUMHU MPUOOPAMH, HHCTPYMEHTaMHU, CIIPAaBOYHUKAMH; TPOBOIUTH
HAOI0IeHUS 32 XUMUYECKUMU 00BEKTaMU M COCTOSIHUEM COOCTBEHHOT'O OpraHM3Ma, XUMUYe-
CKHE IKCIIEPUMEHTHI;

- pa3BUTHE NO3HABATENIbHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporiecce padboThl C pa3IMYHBIMU HCTOYHUKAMH HH(POPMALINH;

- BOCITUTaHHUE MO3UTUBHOTO [IEHHOCTHOTO OTHOUICHUSI K 3HAHUSM

- HCII0JIb30BaHHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEHEBHON MKU3HU; OLIEHKH MOCIEI-
CTBUH CBOEH JEATENLHOCTH 10 OTHOLIEHUIO K TPUPOJIHOI cpesie, COOCTBEHHOMY OpraHHU3MYy,
3JI0POBBIO IPYTUX JIIOACH; JJIsi COOIIOICHUS TIPABUII ITOBEICHUS B OKPY>KaIOIIEH cpee;

- OCO3HAHHIO BAYKHOCTH M3yYEHHS] XMMUU KaK CPEJICTBY pEIICHHUsI II00aTbHBIX TPOOJIeM Yelno-
BEYeCTBa, B (POPMUPOBAHMM HAYYHOW KapTHHBI MHpA, @ TAKXKE B BOCIMTAHUU DKOJIOTHUYE-
CKOM KYJIBTYPBI JIOIEU

perviasTuBHble YY/I: - CaMOCTOATEIHLHO OOHAPYKUBATH U (OPMYITUPOBATH YUECOHYIO TTPO-
OneMy, OmpeneNnaTh eidb Y4eOHOU e TeNbHOCTH, BHIOMPATh TEMY IIPOEKTA;

- BBIJIBUTATh BEPCUM PEIICHUsI TPOOIEMbI, 0CO3HABATh KOHEUHBIH PE3yNabTaT, BHIOMPATh U3
NPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEIH;

- COCTaBIIAThH (MHAMBHUAYAILHO WK B TPYIINE) IJIAH pelIeHUs MpoOaeMbl (BBIIIOIHEHUS MTPO-
eKTa);

- pa0oTas 1o IUIaHy, CBEPATh CBOU JIEHCTBHS C 1IEIbI0 U, IPU HEOOXOTUMOCTH, UCTIPABIIAThH
OIIMOKU CaMOCTOSATEIBHO;

- B JIMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSTEIBHO BEIpa0OTaHHBIE KPUTEPUU
OLICHKU;
no3HaBaTejabHble YV /I:— aHanu3upoBaTh, CPAaBHUBATH, KIACCU(PHUIUPOBATH U 000011aTh (haKThI
U SIBJICHUS,

— OCYUIECTBJISTh CPABHEHUE U KIIACCU(DUKALIUIO;

— COCTaBJISTh TE3UCHI, Pa3INYHbIE BUABI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3zoBrIBaTh
MH(OPMALIMIO U3 OJJHOTO BU/IA B IPYroM (TabiauIly B TEKCT, 1UarpaMMmy U Ip.);

— BBIUUTHIBATh BCE YPOBHU TEKCTOBON MH(pOpPMAIUH;

— YMETb ONpPEAEIATh BO3MOKHbIE HCTOUHUKN HEOOXOIUMBIX CBEECHUH, TPOU3BOINUTH MOUCK MH-
dbopMaruu, aHaIU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTH;

— IIOHMMasl ITO3ULUIO APYTOro YeI0BEKa, Pa3InyaTh B €10 PEYM UM CO3/IaHHBIX UM TEKCTaX:
MHEHHE (TOUKY 3pEHHsI), JOKa3aTebCTBO (apryMEHTHI), (PaKThl; TUIIOTE3bI, AKCUOMBI, TEOPHH.
J111 3TOr0 caMOCTOATENBHO UCIIOIB30BaTh PA3JIMYHbIE BUABI YTEHHU (M3ydarollee, IPOCMOTPO-
BO€, 03HAKOMUTEJBHOE, IOMCKOBOE), TPUEMBI CIYIIaHMUS;

— CaMOMY CO3/1aBaTh UCTOYHUKH MH(POPMALIUU PA3HOTO TUMA U JJIsl pa3HBIX ayIUTOPHIA, COOIIO-
JaTh WH(OOPMAIMOHHYIO TUTHEHY | MpaBwia MHPOPMAIMOHHOW 0€301MacHOCTH;

— YMETb UCIOJIb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKALMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT
JUTSL TOCTUYKEHUS CBOUX 1ieNiel. YMeTh BbIOUpaTh aJleKBaTHbIE 3a/1a4y€ MHCTPYMEHTaIbHbIE TIPO-
IPaMMHO - alllapaTHbIE CPEACTBA U CEPBUCHI;




- IPOBOJIUTH CAMOCTOSATENIbHBIN MOMCK OMOJIOTHYECKON HH(POPMALIMU: HAXOAUTh B TEKCTE y4eo-
HUKA OTJINYUTENbHbIE IPU3HAKY OCHOBHBIX CUCTEMAaTHUECKUX I'PYI; B OMOJOTHYECKUX CI0Ba-
PSIX ¥ CIIPAaBOYHUKAX 3HAYCHHS OMOJIOTMYECKUX TEPMHHOB; B PA3IMYHBIX HCTOYHHKAX HEOOXO-
UMY MH()OPMAIUIO O )KMBBIX OpraHu3Max (B TOM YHUCIIE C UCIOIb30BAHNEM UH(OPMAIOH-
HBIX TEXHOJIOTHIA);

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITEIbHOCTH U TIOBCEAHEB-
HOU KU3HU

KOMMYHHMKATHBHbIe YV JI:— cCaMOCTOATEILHO OPraHU30BbIBaTh YU€OHOE B3aUMO/IEHCTBHUE B
rpynmne (ompeaensTs o0Iue e, T0TOBapUBATHCS PYT C APYTOM H T.1.);

— OTCTanBasi CBOIO TOUYKY 3pEHHsI, IPUBOAUTh apIyMEHTBI, IOATBEPKIas UX (PaKTaMu;

— B IMCKYCCUH YMETb BBIIBUHYTh KOHTPAPT'YMEHTHI,

— YYUTBHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIPU3HABAThH OLIMO0Y-
HOCTb CBOETO MHEHMSI (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;

— MOHUMas O3ULIMIO APYTOro, pa3anyaTh B €0 pe4n: MHEHHE (TOUKY 3pEHUs), J0Ka3aTeNbCTBO
(aprymeHTsl), (hakThl; TUIIOTE3BI, TEOPUH;

— YMETb B3IJISIHYTh Ha CUTYallMIO ¢ MHOM MO3UIMM U 10TOBAPUBATHCSA C JIFOJJbMH UHBIX ITO3UIHH.
IpeJMeTHBIE B pe3ybTaTe H3yUCHUS XUMHUHU B 8 Ki1acce YYCHUK JODKEH

3HATH/IIOHUMATh!

. XMMHAYECKYIO CHMBOJHUKY: 3HAKA XUMHYECKHX JJIEMEHTOB, (OPMYJIBl XUMHYECKHX BE-
LIECTB M YPAaBHEHMsI XUMHUYECKUX PEAKIINM;
. BAKHEUIINE XUMUYECKUE MOHATHUSA: XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIIb-

HBIC aTOMHAsl ¥ MOJICKYJISIpHAsI MAacChl, MOH, XMMUYECKask CBS3b, BELIECTBO, KJIacCU(UKAIUS Be-
IIECTB, MOJIb, MOJISIpHAasl Macca, MOJIAPHBIA 00BEM, XHMMHYECKas peakuus, Kiaccu(ukarus
peaKumii;

o OCHOBHBIC 3aKOHbI XMMHH: COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, IIEPUOIN-
YeCKUI 3aKO0H;

yMeTb:

o Ha3bIBaTh XUMUYECKUE DJIEMEHTBI, COEAUHEHHS] H3YYEHHBIX KJIACCOB;

o OOBICHATh (U3UYECKUN CMBICI aTOMHOIO (MOPSAIKOBOr0) HOMEpa XUMHMYECKOIrO Hie-
MEHTA, HOMEPOB TPYMIbI M MEPUOJA, K KOTOPBIM IEMEHT IPHUHAJICKUT B NEPUOIUYECKOU
cucreme /1. 1. MenneneeBa, 3aKOHOMEPHOCTH HM3MEHEHHUsT CBOWCTB 3JIEMEHTOB B IIpEeNax
MaJbIX IMEPHOO0B U TJIaBHBIX MOATPYIIIL;

o XapaKTepu30BaTh XUMHUYECKHE 3JEMEHTHI (OT BOJOpOJAa 1O KalblMs) Ha OCHOBE MX
NOJIO’KEHUs B nepuoaudeckoit cucreMe . . MenneneeBa u ocoOeHHOCTEN CTPOCHUS UX aTOMOB;
CBSA3b MEXJAY COCTaBOM, CTPOEHHMEM M CBOMCTBAMH BEILECTB; XMMHUYECKHE CBOWCTBA OCHOB-
HBIX KJIACCOB HEOPTaHWYECKUX BEILECTB;

o OIIPEJIeNIATh COCTaB BELIECTB 0 UX (hopMysiaM, MPUHAUIEKHOCTh BELIECTB K ONpeieNeH-
HOMY KJIacCy COEAVHEHMH, THUIIBI XMMHUYECKMX PEaKLMH, BaJCHTHOCTb U CTENEHb OKHCIICHUS
AJIEMEHTA B COEUHEHUSX, BUJ XUMHUUYECKON CBS3M B COEIUHEHHUSIX, BO3MOXKHOCTb IPOTEKAHUS
peaxkLuii;

o COCTaBIATh (OPMYJIbI HEOPraHUYECKHX COCIMHEHUN M3yYEHHBIX KJIACCOB; CXEMBbI
CTpoeHMs aToMOB IepBbIX 20 anemMeHToB nepuoanueckoil cucrems! J[. 1. Menneneesa; ypas-
HEHUS XUMHUYECKHX peaKIuil;

. o0palaTeecs ¢ XUMUYECKON TOCyI0M U Tab0paTOPHBIM 000pYI0BaHUEM;

. pacro3HaBaTh OIBITHBIM IIYTEM KHUCIOPOJ, BOAOPOJX, YIVIEKUCIBIA TIa3, pacTBOPHI
KUCJIOT U IIeJI0Yel; XJIOpHUI-, Cyab(haT- U KapOOHAT-UOHBI;

. BBIUUCIIATh MAacCOBYIO JOJIK XMMHYECKOIO 3JEMEHTa IO (opMylle COEIUHEHMS; Mac-

COBYIO JIOJTIO BEIIIECTBA B PACTBOPE; KOJIMUECTBO BEIIECTBA, 00bEM MJTH MACCy 10 KOJTMYECTBY Be-
IecTBa, 00BEMY MIIM MacCe PeareHTOB WJIH MPOJTYKTOB PEaKIIUU;

L] HCIIOJB30BaATh HpI/I06peTeHHBIe 3HAHUSI " YMeHI/ISI B HpaKTI/IV—IeCKOI\/II OCATCIIBHOCTU H
TMOBCETHEBHOM KU3HHU C IEITBIO:

* OezomacHOro oOpalIeHus ¢ BENIeCTBAMU U MaTepualaMH,



* DKOJIOTHYECKH I'PAMOTHOTO MTOBEACHUSI B OKpYXKaIOIIEH Cpene;
* OLICHKH BIIUSHUS XUMUYECKOT0 3arpsi3HEHUS OKPYXKAIOILIEH Cpeibl HA OPTaHU3M YEJIOBEKA;
* KPUTUYECKOU OIICHKH MH(POPMAITUHU O BEIIECTBAX, UCIIOIh3YyEMBIX B OBITY;
* IPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIIEHTPALIUH.

B pe3ynbrare u3yueHuss XMMHUHU B 9 Kiacce yUEHUK HayuuTCs:
* O0BSICHATH CYTh XUMHUYECKHUX MPOILECCOB U UX MPUHIMIHUAIBEHOE OTINYHE OT (PU3NUECKUX;
* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;
* YCTaHaBJIMBAaTh IPUHAAIEKHOCTh XUMUUYECKON PEAKLIUU K ONPEACIEHHOMY TUITY 110 OJHOMY U3
KJIACCHU(PUKAIMOHHBIX MMPU3HAKOB: 1) MO YHCITY B COCTaBY MCXOHBIX BEIIECTB U MPOAYKTOB pe-
aKLuU (peakluy COeTMHEHUS, pa3IoKEeHUs, 3aMEIlIeHNs 1 00MEeHa); 2) MO BBIIEICHHUIO WU TI0-
IJIOLIEHUIO TETUIOTHI (PEAKIIUU SK30TEPMUUECKHUE U SHIOTEPMHUUECKUE); 3) 110 U3BMEHEHHIO CTe-
NeHEeH OKUCICHUSI XUMUYECKUX JIEMEHTOB (peakliu OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) 10
o0paTuMOCTH Tporiecca (peakiuu 00paTUMbIe U HEOOpaTUMBIC);
* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIMii;
* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;
* COCTaBJIATh YPaBHEHUS 3JIEKTPOJUTUUECKON JTUCCOLMAIIUN KUCTIOT, EI0YEH, COJIeH; MOIHbIE U
COKpalEHHbIE HOHHBIE YPaBHEHMSI peakluii 0OMeHa; ypaBHEHUSI OKMCIUTEIbHO-BOCCTAHOBH-
TEJIbHBIX PEaKLNii;
* MPOTHO3UPOBATH MPOAYKTH XUMUYIECKUX PEAKIUi 110 (hOpMyJIaM/Ha3BaHUSIM HCXO/IHBIX BE-
IIECTB; OMPEENSITh UCXOHBIEC BEUIeCTBa MO (opMyIaM/Ha3BaHUSIM MPOTYKTOB PEAKIIUU;
* COCTaBJIATh YPAaBHEHUS PEAKIUI, COOTBETCTBYIOIIMX MOCIEA0BATENBHOCTH ((«IIETIOUKE») IIpe-
BpalICHUI HEOPraHUYECKUX BEUIECTB PA3ITUUYHBIX KIACCOB;
* BBISIBJISITH B MIPOIIECCE IKCIIEPUMEHTA TPU3HAKH, CBHIETEILCTBYIONINE O TPOTEKAHUU XUMHYE-
CKOM pEeaKuu;
* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEW PAaCTBOPEHHOTO BEILIECTBA,;
* OIPEAENATh XapaKTep Cpelibl BOJAHBIX PACTBOPOB KUCIOT U IIEJI0UYEH 110 U3MEHEHHUIO OKPACKHU
WHIUKATOPOB;
* IPOBOJUTH KaYECTBEHHbIE PEAKIIMHU, TOATBEPKIAIOIIME HAJTUYKME B BOJHBIX pacTBOpax Be-
IIECTB OT/IETLHBIX KATHOHOB U aHUOHOB.
* OINPEAENATh NPUHAJIEKHOCTh HEOPTAHMUECKUX BEIIECTB K OJTHOMY M3 M3YYEHHBIX KJlac-
COB/TPYIIIT: METAJJIbl U HEMETAJUIbI, OKCHU/JIbI, OCHOBAHHUS, KUCIIOTHI, COJI;
* COCTaBJIATH (POPMYITBI BEIIECTB 110 UX HA3BAHUSIM;
* OIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;
* COCTaBIATH (POPMYITBI HEOPTAHUYECKUX COESAMHEHUN TIO0 BaJICHTHOCTSIM U CTETICHSIM OKUCIICHUS
AJIEMEHTOB, a TAKXE 3apsilaM HOHOB, yKa3aHHBIM B Ta0JIUIE paCTBOPUMOCTH KUCIIOT, OCHOBaHUM
U COJIEH;
* O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUST (PU3UYECKUX M XUMUUYECKHX CBOMCTB MPOCTHIX BE-
niecTB (METAJIOB U HEMETAIIJIOB) U MX BBICIIUX OKCHUIOB, 00pa30BaHHBIX dJIEMEHTAMH BTOPOTO U
TPETHETO MEPUOJIOB;
* Ha3bIBaTh OOIIME XUMUYECKHIE CBOMNCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
* Ha3bIBaTh OOIINE XUMUIECKIE CBOMCTBA, XapaKTePHBIE IS KaXKIOTO U3 KIIaCCOB HEOpPTaHUYe-
CKHX BEISCTB: KMCIIOT, OCHOBAHHUMU, COJICH;
* IPUBOJIUTH IPUMEPHI PEAKIIMI, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHMYECKUX Be-
IIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUI M COJICHI;
* OIPEAEIISATH BEIIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-BOCCTAHO-
BUTEJIbHBIX PEAKITUIX;
* COCTABJIATH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNaHC (U U3YYSHHBIX PEaKInii) Mo mpeio-
KEHHBIM CXEMaM peaKIuil;
* MPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAIOIINE XUMHUYECKHE CBONCTBA OCHOBHBIX KJIac-
COB HEOPraHUYECKHUX BELIECTB;



* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOJYYSHUIO U COOMPAHUIO ra3000pa3HBIX BELIECTB: BO-
JI0poJia, KUCIOPOAa, YIIIEKUCIIOT0 ra3a, aMMHaKa; COCTaBJIATh YPaBHEHHs COOTBETCTBYIOIIUX pe-
aKIUi.

B pesynbprare nuzydeHuss XuMuu B 9 Kjacce y4EHUK MOJYYUT BOSMOKHOCTh HAYUUTHCS:
¢ COCTABJIATH MOJICKYJIAPHBIC W ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_[éHHBIM HOHHBIM YpaBHC-
HUSIM;
* IPUBOJIUTH MIPUMEPHI PEAKLIUMA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3U MEXKY OC-
HOBHBIMU KJIACCaMU HEOPTaHWYECKHUX BEIECTB;
* IPOTHO3UPOBATH PE3YIbTATHI BO3ACHCTBUS PA3TUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XH-
MUYECKON PEaKIInu;
* IPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3TMUHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOTO
paBHOBECHSI.
* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,
* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIC HJIM BOCCTAHOBUTEILHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCICHHS DIEMEHTOB, BXOAIINUX B €TI0 COCTAB;
* BBISIBIISITH CYIIECTBOBAHHE FEHETHUECKOI B3aMMOCBSI3M MEXK/y BEILIECTBAMU B PSIy: MPOCTOE
BEII[ECTBO — OKCHUJ — TUAPOKCH]I — COJIb;
* XapaKTepru30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KUCIIOT;
* IPUBOUTH IPUMEPHI YPAaBHEHHI PEAKIUH, JISKAIIUX B OCHOBE IIPOMBINUIEHHBIX CIIOCOOOB TO-
JTy4eHHUs] aMMHaKa, CEPHOU KUCIIOTHI, YyT'yHa U CTaJlu;
® OIIUCHIBATH (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC IMPOLECCHI, ABJIAIONIUECA YaCThIO KPYTOBOpPOTa BC-
IIECTB B IPUPOJIE;
¢ OPpraHru30BbIBATh, IPOBOAWUTE YUCHUYCCKUC ITPOCKTEI 10 UCCIICAOBAHNUIO CBOWCTB BCIICCTB,
MMEIOIIHNX BAKHOE MPAKTUICCKOE 3HAUCHUE.

2. Conepxanue y4eOHOro npeamera « Xumus»

8 ki1acc

CornacHo (enepanibHOMy 0a3uCHOMY y4e€OHOTO IJIaHy JUIsi 00pa30BaTENIbHBIX YUpExK/Ie-
Hult Poccuiickoit ®@enepannu B § ki1acce Ha U3y4yeHUE XUMUU OTBOAUTCS 68 yacoB (2 4. B He-
JIEITI0).

B xypce 8 knacca yuyamuecst 3HaKOMATCS C IEPBOHAYAIbHBIMU XUMUYECKUMHU OHSTUIMU:
XUMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, IIPOCThIE U CIIOKHBIE BEIIEeCTBa, (PU3HMUECKUEe U XUMUYe-
CKHE SIBJICHUS, BAJICHTHOCTb; 3aKJIaJIbIBAIOTCS IPOCTEHNIIINE HABBIKM B HAMCAHUU 3HAKOB XHUMHU-
YECKHX HJIEMEHTOB, XUMHUECKUX (POPMYII MPOCTHIX U CIIOKHBIX BEIECTB, COCTABICHUH HECII0XK-
HBIX YpPaBHEHMHM XMMMUYECKUX PEAKIUI; NAIOTCS MOHATUS O HEKOTOPHIX XMMHUYECKUX 3aKOHaX:
ATOMHO-MOJIEKYJIIPHOM YYEHHH, 3aKOHE TIOCTOSIHCTBA COCTABa, 3aKOHE COXPAaHEHUS MacChl Bellle-
CTBA; Ha PUMeEpPE KUCIOPO/Ia U BOJIOPO/Ia YIIIYOIISAIOTCS CBEACHUSI 00 3JIEMEHTE U BELIECTBE. YUa-
IMecs U3y4aroT KJIACCU(PHUKAIMIO MTPOCTHIX U CIIOKHBIX BEIECTB, CBOMCTBA BOJIbI, OKCHJIOB, KHC-
JIOT, OCHOBAHHM, COJIEH; 3aKPEIUIAIOT MPAKTUYECKHE HABBIKH, HEOOXOJAUMBIE MPU BHITIOJHEHUN
NPaKTUYECKUX U JJabopaTopHbIX paboT. M3ydatorcs ctpykTypa [lepuoanyeckoil CHCTEMBI XUMHU-
yeckux anemMeHToB /.M. MenpeneeBa, nepuoguyecKuil 3aK0H, BUIbl XUMUYECKOMN CBSI3H.

Pasnean 1. [lepBoHavanbHble XUMUYeCKHe NOHATHA (224)

WucTtpykTax no texuuke 6ezonacHoctu.lIpuémsl 6e3omacHoit padoTel ¢ BeniectBamu. CTpoeHue
iameHu(IIpaktuueckas padora Nel)

[Ipenmer xumuun.BeniecTa u ux cBOMCTBA

YucTele BelecTBa U CMECU

[TpakTrueckast padota Ne2 OuuncTka 3arps3HEHHON OBapeHHOM coyn

Pu3nyeCcKue U XUMUYECKHE BJIECHUSA. XUMUUECKHE PEaKIIUU

ATOMBI, MOJIEKYJIbI U HOHBI

KonrtpomnbHas paboTta o onpeaeneH’Io HCX0JHOTO YPOBHS 3HAHUH.



BemectBa MOJIEKYISIPHOTO M HEMOJIEKJISIPHOTO CTPOCHHUS

[IpocThle U ClIOXKHBIE BEIIECTBA

XUMUYECKUE FIEMEHTHI

OTHOCUTENbHAs aTOMHAs Macca XMMUYECKUX 3JIEMEHTOB

3HaKU XUMUYECKUX HIIEMEHTOB

3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB

Xumuyeckue Gpopmyisl. OTHOCHTETBHAS MOJICKYJIIpHAs Macca

Brruucnenus no xumuueckuM popmynaM. MaccoBas 071 3JIeMEHTa B COeAMHEHUN
BanenTHOCTh XHMHUECKUX 37IEMEHTOB. OTIpe/ieieHre BaJICHTHOCTH 3JIEMEHTOB 110 (popMyam ux
COCIUHEHUN

CocraBieHne XUMHIECKUX (POPMYI 10 BaJICHTHOCTH

ATOMHO-MOJIEKYJISIPHOE YUEHHUE

3aK0oH COXpaHEHUsI MAaCChl BEIIECTB

XHUMHUUYECKUE YPABHEHUS

TuIbl XUMHYECKUX PEAKIIUUI

Kontponbnas padora "Uroru 1 Tpumectpa”

Paznea 2. Kucaopona. I'openue (74)

Kucnopon, ero o0mas xapakTepuCcTHKa, HAXO0XKIEHUE B IPUPO/JIE U TIOJTYUCHHE
CBolicTBa KUCIIOpOA.

[Ipumenenue kucinoposa. KpyroBopor kuciopoja B mpupoe

[TpakTrueckas pabota Ne 3 "[lomyuenue u cBoicTBa Kuciuopoaa"

O30H. AJI0TpONHS KACTOpOAa

Bosznyx u ero coctas

KonTponbras padora "Kucnopon"

Pasnen 3.Bogopoa (34)

Bonopon,ero obiiast xapakTepucTHKa, HaX0X/JIEHHE B IPUPOJIE U TOTy4YEeHUe
CaolicTBa U IPUMEHEHHUE BOOPO/Ia

[Tpaktuyeckas pabora Ne4 "IlonydyeHue Bogopoa U Mcciael0BaHue ero CBOMCTB"

Pa3nen 4. Boxa u pacrBopsl (64)

Bonma

XVMUYECKUE CBOWCTBA U MPUMEHEHUE BOIBI

Bopna-pactBopurens.PacTBopbl

MaccoBas 107151 paCTBOPEHHOTO BEIIeCTBA

[TpakTiaeckast pabota Ne 5 "IIpuroToBieHHE pacTBOpa C ONPEISIICHHON MacCOBOH JT0JIel pac-
TBOPEHHOT'O BEUIECTBA (COJIN)

KonTponbras pabora "Bogopos u Boga"

Pa3nen 5. KoanuyecTBeHHbIEe OTHOIIEHUS B XUMUM (44)

KonuuectBa BeniectBa. Moinb. Monsipaast Mmacca

Brrunciienns ¢ ucnoap30BaHUEM MOHATHM "KOJIMUECTBO BenlecTa" U "MossipHas macca'
3akon ABorajipo. MomsipHbIiit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B
OO0BEMHBIC OTHOIICHUS Ta30B IPH XUMHUYECKUX PEAKIIUSIX

Pa3zgea 6. BaxxHeiiimme kiacchbl HeOpranm4eckux coexuHenuii (114)
Oxcunpl

IMuapoxcunp. OcHOBaHUS

XUMHYEeCKHE CBOMCTBA OCHOBaHUI

KonTponbHas pabota 3a 2 TpuMecTp.

AMdoTepHbIE OKCUIIBI U THIPOKCHIBI



KucnoTsr

XuMHudecKre CBOMCTBA KUCIIOT

Comn

XHUMHYECKHE CBOMCTBA COJIEH

[TpakTuyeckas pabora Ne6 "PemieHne sKcriepeMeHTaNbHbIX 3a7a4 1o TeMe "BaxHelnme Kiacchl
> nn

HEOPraHMYECKUX COCAMHEHUN
KonTponbras pabota "KonmnuecTBeHHBIC BhIuecieHus . Kitacchl HEOpraHMUCECKUX COSAMHEHHIA"

Paznen 7. [lepuoanyeckuii 3aK0H U cTpoeHue aroma (74)
Knaccudukanus XuMHUECKUX JIEMEHTOB.

Ilepunonnueckuii 3akoH /I.11. Menneneesa

ITepuonnueckas cucrema [[.1. Menneneena

Crpoenue aToma

Pacnpenenenue 31eKTpPOHOB 10 SHEPTETUYECKUM YPOBHSIM
3HaveHHEe MePUOANIECKOTO 3aKOHA.

KonTponbnas pabora "IICXD JI.1.Menneneena"

Pa3pnen 8.CTpoenue BemecrBa. Xummnueckasi CBA3b (84)

DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX FIEMEHTOB

KoBanenrtnas cBs3b

HNounnas cBs3b

CreneHb OKUCIEHUS

OKHCIUTENBHO-BOCCTAHOBH TEIbHBIE PEAKIINU

O606menue mno temam «llepuoanueckuit 3akoH. CTpOEHUE BEIECTB

Konrtponbnas pabdora 3a roj.

O06o0011eHne, cucTeMaTu3alys U KOpPeKLns 3HaHUN yJalluxcs 3a Kypc XUMHH § Kiacca

9 kjaacc

CornacHo (enepaibHOMy 0a3UCHOMY y4€OHOTO IMJIaHy JUIsi 00pa30BaTENIbHBIX YUpExX/Ie-
Hult Poccuiickoit ®@enepannu B 9 kinacce Ha U3y4yeHUE XUMUU OTBOAUTCS 66 yacoB (2 4. B He-
JIEITI0).

Paznen 1. Knaccnpuxanus XuMu4ecKux peaxkuuii (64)

WHCTpyKTaX 10 TEXHUKE OE30M1aCHOCTH

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKITUU

TennoBble 3¢ eKThl XUMUYECKUX peaKIHii

[TpakTrueckast padota Nel "M3ydyeHue BIusSHUS yCIOBHM MPOBEIEHUS XUMUYECKOM peakliuy Ha
€€ CKOpOCTh

O6parumbie peakuuu. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH

KIIN. BxonHO# ypoBEHb

Pa3nes 2.XuMuuyeckne peakuuu B BOAHBIX pacTBopax (84)

CyniHocTs nponecca EKTPOIUTHYECKON JUCCOLMATIT

Jluccomuanus KUciIoT,0CHOBaHUM,COJIeH

Cnabble ¥ cUIbHBIE ANEKTPOIUTHL. CTETIEHb JUCCOLUAIIIT

Peakuuu nonHoro oomeHa

Peakuuu nonHoro oOMeHa

I'upponus conen

[TpakTrueckas paborta Ne2 "Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "CBoicTBa KUCIIOT,
OCHOBaHUH U COJEH KaK 3JIEKTPOIUTOB"

Kontponbnas pabora "Xumuueckue peakiuu'



Pazneant 3.1'anorenn! (64)

XapakTeprucThKa rajJoreHoB

Xiop

X0pOBOOPOI:TIOTYYEHHE U CBOMCTBA

ConsHast kucioTa 1 €€ coiau

[Tpaktuueckas padota Ne3 "[lomydeHne cONSTHON KUCIOTH M M3Y4YCHHE €€ CBOWMCTB
Konrponsnas padora "Uroru 1 tpumectpa”

Pa3nen 4.Kucsiopoa u cepa u(74)

XapakTepucTuKa KHCI0po/ia U Cephl

CBolicTBa U IPUMEHEHUE CEPBI

Ceposogopoa.Cynbduabt

Oxkcup cepsl (IV).Cepuucras kuciora

Oxkcuna cepsol (VI).CepHast kuciiora

[Tpaktuyeckas padora Ne4 "Pemenne skcriepuMeHTaNbHBIX 33134 1o Teme "Kucnopon u cepa'
Kontponbnass padota "["anorensr. Kucinopom,cepa.

Pa3znea 5.A30t u gochop (94)

Xapakrepuctuka azota u pochopa. Pu3ndeckue 1 XUMHUIESCKHE CBOMCTBA a30Ta
AmmMmuak

[TpakTraeckast padborta Ne5 "IlomydeHne aMmmuaka U u3ydeHUE ero CBOMCTB"
Conu aMMOHUSA

A3O0THas KucIoTa

Conu a30THOM KHCIIOTHI

dochop

Oxkcun docdopa (V). DocdopHas kuciaora u e€ conu

KonTponbras padora "A3ot u gochop”

Pa3nen 6.Yriepoa u kpemuuii (94)

XapakTepucTHKa Yriepoaa U KpeMHUs. AJUIOTPOIIUS YIiiepoia
XuMHYecKue CBOMCTBA yriiepoia. AacopOnus

Oxcup yriepona (I1I)-yraphsiit ras

Oxkcup yrnepona (IV)-yrnekucnsiii ra3

VYronbHas kucnora u e€ coiau.KpyroBopot yriepoaa B npupojie
[Tpaktuueckas padota Ne6 "Ilonyuenue okcuna yriepona (IV) u uzyuenue ero coiicts.Pacmo-
3HaBaHUE KapOOHATOB

Kpemuuit.Oxcup kpemuus (IV)

Kpemuuesas kucnora u e€ conu.Crekio.Llement

KonTponbnast padota "Utoru 2 tpumectpa"

Pa3znen 7.Metanini (134)

XapakTepucTruKa METAJLJIOB

Haxosxienre MeTauioB B MPUPOIEH OOIIHE CTIOCOOBI UX MOTyUEHUS
XUMHYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUYECKUN P HAPSHDKEHUN METAJIJIOB
CnnasBbl

[llenounble METaATIbLI

Maruwnii.lllerouHO3eMeNbHBIE METATIIBI

Baxneiime coenuuenns kanbus. JKECTKOCTL BOJIBI

ATroMUHHN

Baxxneiime coeTMHEHUS aIIOMUHHUS

Kemneso

CoenuHeHHS XKele3a



[Tpaktudeckas padora Ne7 "PemeHne sKCriepuMeHTaNbHbIX 3a7a4 1o TeMe "MeTasusl
Kontponbnas padora "Metamibr"

Pa3znea 8. [lepBoHauaibHbIE NPeACTABICHUS 00 OPraHUYeCKHUX BelecTBax (84)
Opranunueckasi XUMHSs

[IpenenbHble yrieBogopoabl. HenpenenbHbie yrieBo10pOabI

ITonmumepsl

[TpousBoaHbIe yrieBoopoa0B.CriupTh

KapOonossie kucnotsl.CiioskHbie 3Qupbl. Kupsl

VrieBoabl

AmuHOKuUCHOTHL. benku

HtoroBast kKoHTpoNbHAs paboTa

3. TemaTu4eckoe IJIAHUPOBAHHUE

8 kiacc

ConeprkaHue MaTepuaJjia

Koa-Bo
JacoB

Pa3znea 1. [llepBoHayaibHble XUMHYECKHE OHATHUSA

WuctpykTax no texauke 6e3onacHocTr.[Ipuémer 6e3omacHoi paboTHI C Bele-
ctBamu. Ctpoenne nnamenu(IIpaktuyeckas pabora Nel)

IIpeamer xumun.BerecTBa 1 UX CBOWCTBA

YucThle BELIECTBA U CMECH

ITpakTnueckas pabora No2 OuuncTka 3arpsi3HeHHON MOBapeHHOM conu

duznyeckue 1 XUMHUUECKUE SIBICHUS. XUMUYECKHUE pCaKIuu

ATOMI)I, MOJICKYJIbI 1 NOHBI

KOHTpOJ’ILHaﬂ pa60Ta 110 OIIPCACIICHUIO HCXOJHOI'O YPOBHSI 3HAHUH.

BemectBa MOJICKYJIIPHOI'O 1 HCMOJICKJIAPHOT'O CTPOCHU L

[IpocThle U CIOXKHBIE BENIECTBA

XHUMHYECKHE IEMEHTBI

OrtHocuTeNnbHAs aTOMHAs Macca XMMHUYECKHX SJIEMCHTOB

3HaKU XUMHYECKHUX DJIIEMEHTOB

3aKoH IMOCTOSHCTBA COCTaBa BCIICCTB

XUMUYECKHE q)OpMyJIBI. OtHOCUTENbHAS MOJICKYJISIpHAd Macca

Boruncnenus no xumuueckuM opmynaM. MaccoBast 10715 3JIeMEHTa B COEJMHEHUH

[Say [V U U U S— U U— — U U_— U— U_— U— —Y

BanenTHOCTh XMMHUYECKUX 3TIEMEHTOB. Onpe/ienieHre BaJIeHTHOCTH 3JIEMEHTOB 10
(dhopmynaM WX COCTMHEHUM

CocTaBneHHEe XUMHYECKUX q)OpMy.]'I I10 BAJICHTHOCTHU

ATOMHO-MOJ’IGKy.TIHpHOC YUYCHUC

3aKOH COXpaHEHHUs MaCcChl BEIIECTB

XUMHUYECKHE YPaBHEHUS

THUIIBI XUMHUYECKUX PEAKLIMUI

KonTponsnas pabora "Urtoru 1 tpumectpa"

[Sa VN (U U (U S_— Y

Pa3nen 2. Kuciaopoa. I'openne

KI/ICJ'IOpOIl, €ro 061_1_[2[51 XapPaKTCPUCTHKA, HAXOXKJICHUC B IPUPOJAC U NOJTYICHUC

CBoMCTBa KACIOPO/IA.

IIpumenenue kuciaopoaa. KpyroBopor kuciaopoja B Ipupojie

ITpaktuyeckas pabora Ne 3 "[lonyuenue u cBoiicTBa Kuciaopoja"

O30H. AJTOTpONHS KUCTIOPOaa

Bo3ayx u ero cocras

[E NN (U (U U —Y




KonTtponpHas padora "Kucnopon" 1
Paznen 3.Bonopox
Bogopon,ero o61as xapakTepucTiKa, HAX0K/JICHHE B IPUPOJE U MOTyYeHUE 1
CBoiicTBa ¥ MPUMEHEHHE BOJIOPOJIA 1
[Ipaktuueckas padota Ne4 "Ilonydyenne Bo1opoja U UCCIIEIOBAHUE €r0 CBOUCTB" 1
Pa3znea 4. Bona u pacTBopbl

Bona 1
XUMHYECKUE CBOMCTBA U PUMEHEHHE BOJbI 1
Bona-pactBopureins. PacTBopbl 1
MaccoBasi 10151 paCTBOPEHHOT'O BELIECTBA 1
[IpaxTuueckas padora Ne 5 "IIpuroroBieHue pacTBopa ¢ OIPEIEICHHON MacCOBOI

JI0JIE paCTBOPEHHOTO BelecTBa (COJIN) 1
KonTponpnas pabora "Bogopon u Bona" 1

Pa3gen 5. KoanyecTBeHHBIE OTHOIIEHUS B XUMHHU

KonunuecTsa Bemecta. Monb. Monsipas macca 1
Brruucnenus ¢ ucnosib30BaHUEM MOHATHH ""KOJIMUECTBO BelecTBa" U "MosipHast

Mmacca" 1
3akoH ABorajipo. Momsipablii 00beM ra3oB. OTHOCUTEINIbHAS TUIOTHOCTh T'a30B 1
OO6bEMHBIE OTHOILIIECHUS Ta30B MPU XMMHUECKHUX PEaKIMIX 1

Pa3nes 6. Bazknelimme KJacchbl HEOPraHMYECKHX COeIHHEHMIT

Oxcuabl 1
I'mapoxcunpl. OCHOBaHUS 1
XHUMUYECKHE CBOKWCTBA OCHOBAHMI 1
KontponbHas paboTa 3a 2 TpuMecTp. 1
AM@OTepHBIEC OKCUABI U THAPOKCHUIBI 1
Kucnotst 1
XHUMUYECKUE CBOWCTBA KUCIIOT 1
Conu 1
XHUMUYECKUE CBOKCTBA COJIEN 1
[IpakTuueckas padota Ne6 "Perenne skcriepeMeHTAIbHBIX 33a4 10 TeMe "'Bax-

HEHIINE KJIACCHl HEOPIraHUUYECKUX COEANHEHUN """ 1
Kontponbnas padota "KonuyecTBenHbie BeruecaeHus. Kiraccbl HeopraHudcecKkux
CO€JIMHEHMI" 1

Paspnen 7. IleprnoanyecKkuii 3aKOH M CTPOCHHE ATOMA

Knaccn@nkaunﬁ XUMHUYCCKUX 3JICMCHTOB.

[Tepuonnueckuii 3akon /.M. Mennaeneena

[lepnonnueckas cucrema /.M. Menneneesa

Crtpoenue atoma

Pacnipenienennie 31€KTpOHOB 110 YJHEPTeTUYECKUM YPOBHSIIM

3HadeHue MEpUOANYCCKOI'0 3aKOHA.

KonTponsnas pabora "[1ICX3 JI.M.Menneneena"

Uy (VRN [N (U U U —

Pasnen 8.Ctpoenue BenmecTBa.XuMn4ecKkas CBsi3b

3J'IeKTpOOTpI/II_IaTCJILHOCTB XHUMHUYCCKUX 3JICMCHTOB

KoBaneuTHas cBs3b

Honnag cBa3b

CrerneHb OKUCIIEHUS

OKHCIUTEIBHO-BOCCTAHOBY TEIBLHBIC pCaKun

0O600menue no remam «lleprnonnuecknii 3akoH. CTpOCHUE BEIICCTBY

KonTponbHas pabora 3a roa.

Uy (VNN [N (U U U— —




O06001menre, cucTeMaTU3amus U KOPPEKIUs 3HAHUH yJaluxcs 3a Kype XUuMuu 8

KJiacca 1
Htoro 684y
4. TemaTu4ecKkoe IJIAHUPOBaAHHUE
9 kiacce
Koa-Bo
Conep:kaHue MaTepuajia 4acoB

Paznes 1. Knaccupukanus XuMu4ecKuX peakuuii

I/IHCTp}IKTa}K 0 TEXHUKE 0€30I1aCHOCTH

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuumn

TennoBbie 23 HEKTh XUMUYECKUX PEaKIii

[IpakTuueckas pabora Nel "M3ydyenue BIusiHUS yCIOBHUI MPOBEACHUS XUMHUYECKOI pe-

aKIMU Ha €€ CKOPOCTh 1
O6parumbie peakiun. [TIoHATHE 0 XUMHYECKOM PAaBHOBECHH 1
KIIN. BxonHol ypoBeHb 1

Pa3znen 2. XuMHn4ecKue Pe€akIliM B BOAHLIX PaCTBOpax

CymHOCTH mporiecca MIEeKTPOIUTHIECKON TUCCOLUAIIUT

Jucconuarysi KUCIOT,0CHOBaHWM,COIeH

Cnabpie U CUITbHBIE SJIEKTPOTUTHL. CTENEHb AUCCOLUALINN

Peakmun nonnoro ooMeHa

Peaknuu monHoro oomena

I'mpponus conent

—_— | | | — | —

[IpakTuueckas pabora No2 "Pemenue skcepuMeHTaNbHBIX 3a1a4 1Mo TeMe "CBoiicTBa
KHCJIOT, OCHOBAaHUH U COJIEH KaK 3JIEKTPOJIUTOB"

KonTtposnbHas pabora "Xumuueckue peakiuun'"

Pazpen 3.'anorennl

XapaKTepUCTUKA raJOr€HOB

X1o0p

XJI0pOBOAOPO/:OJTYyYEHHE U CBOWCTBA

CoJstHas KUCIIOTa U €€ COIU

ITpakTryeckas pabora Ne3 "IlonydyeHue cossiHOM KUCIOTHI M U3y4YeHHue e€ CBOWCTB

KontposnbHast padora "Urtoru 1 tpumecrpa”

Pasnen 4.Kucsopoa u cepa

XapakTepUCTUKA KUCIOPOJIa U CEPBI

CBoJiCTBa M IPUMEHEHHUE CEPBI

Ceposoaopon.Cynbhuabt

Oxcup cepsl (IV).CepHuctast Kuciora

Oxcup cepsl (VI).Cepnas kucnora

— | | [ | —

[IpakTuueckas padbora Ne4 "Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "Kucnopon
u cepa"

KonTponsnasist pabora "["anorensl. Kucnopon,cepa.

Pasznea S5.A30t u gochop

XapakTepHucTuka azora 1 pocdopa.Pu3nveckrue 1 XMMUYECKHe CBOWCTBA a30Ta

AMMuak

[Tpaktrueckas padota No5 "[lonyueHne aMmMmuaka U U3y4eHHE €ro CBOMCTB"

Coin aMMOHUA

—_— | | — | —




A30THAs KHCIOTA

Conu a30THON KHUCIIOTEI

dochop

Oxcun dochopa (V). DocdopHast kuciaora u €€ cou

KonTponbHas pabora "A3or u dochop"

— | | | —

Pa3znea 6.Yriepoa nu kpeMHuii

XapaKkTepUCTHKA YIIepoaa U KpeMHMsL. AJUIOTPONHs YIaepoaa

XUMUYEeCKUe CBOKCTBA yriepoaa.Ancoponus

Oxkcua yrinepona (II)-yrapusrit ra3

Oxkcua yrinepona (IV)-yrnexkucisiii ras

YronbHasg kuciaoTa u €€ conu. KpyroBopot yriiepoaa B IpUpoae

— | | | —

[TpakTrueckas padota Ne6 "Ilomyuenne okcunaa yraepona (IV) u usyuenue ero
cBoiicTB.Pacnio3naBanue kapOOHATOB

Kpemunit.Oxcun kpemuus (IV)

erMHI/ICBaH KHCIIOTa U e€ COJII/I.CTGKJIO.HGMGHT

KonTponbnas padbora "Urtoru 2 tpumectpa”

—_ | — | —

Paszneanl 7.MeTtaiibl

XapaKTepI/ICTI/IKa MCTaJ1JIOB

HaxosxieHre MeTamioB B IpUPOACH OOIIHME CIOCOOBI UX MOTYyYEHUS

XHUMHYECKHE CBOMCTBA METAJIJIOB. QHGKTPOXI/IMI/I‘IGCKI/Iﬁ joj: i HaprI)KCHI/Iﬁ MCTAlJIOB

CnaBrel

IllenounbIe METAIIIBI

Maruxuii.IllenoyHo3eMenbHbIE METaJIbI

Baxueiinme coeqnueHnsa Kaapua. JKECTKOCTL BOIBI

ATOMUHAN

Baxxneilinmme coeqMnHEHUS aTIOMAHUS

Kemeso

CoennHeHns Xemesa

nn

ITpakTryeckas pabora No7 "PemeHune sKkcnepuMeHTaIbHbBIX 33j1a4 1o TeMe "MeTasuibl

KonrtposnbHas padora "Mertasib!"

[UNEN U VI (WS [N WS US|V, (U, U (U U -

Pasnen 8.IlepBonauasnbHbie npeacTABIEHHs 00 OPraHUYeCKHX BelllecTBaxX

OpraHI/I‘ICCKaH XUMUA

Hpe,[[eJ'IBHBIe yTJ'ICBOI[OpO)IBI.HereI[eHLHLIe YTJIICBOAOPOAbI

[Tonumeps!

HpOI/ISBOI[HHC YFJ'ICBOI[OpO,Z[OB.CHI/IpTLI

Kap6onoBsie kucnotsl. CnoxHbie 3pupbl. XKupbl

VYrneBons!

AmMuHOKHCIOTEL benkn

WroroBas kKoHTpoJIbHAs paboTa

—_ | [ | [ | | | —

HUroro

664
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