MWHWNCTEPCTBO MPOCBELWEHWA POCCUNCKOWN ®EJEPALINN
KomuTeT 06LLero n npogeccnoHasibHOro obpasoBaHua JIeHMHrpagnckon obniactu
KomuTteT no obpasoBaHuto agMUHUCTpaumm MO ""BCeBONOXCKUI MYHULNNATbHbIN
panonH"

MOQOY "LUlernoeckaa COLL™

PACCMOTPEHO YTBEPXOEHO
Pykosoautens MO yuu- OupekTop MOY
TeNen ecTeCTBEHHO-Ma- "ILlernospkas. COLL"

TeEMaTNn4eCKoro yunkna

Cokonosckasi C.B. A
MpoTokon Ne8 oT «29» aBry- cra LU X
cta 2023 . yy4 ,

PABOYAA NPOIMrPAMMA

y4yebHOro npegmeta «XumMus. basoBblii ypoOBEHb»

Ans obyvaroumxcsa 8-9 knaccos

n. Ulernose 2023



1. HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera «XHUMHSD»

W3zyuenne xumuu B 8-9 Kiaccax JaeT BO3MOXKHOCTh O0YYarOIUMCS JOCTHYb CIEIYIOUINX pe-
3yJIbTaTOB Pa3BUTHSL:

JUYHOCTHBIE

-OCBOCHHE 3HAHUI O POJIM XMMHH KaK HAYKU B MIPAKTUUECKON JEeSITeIbHOCTH JIIOCH; METOAax
IIO3HAHMS YEJIOBEKA,

- OBJIa/ICHUE YMEHUSMU IPUMEHSITh 3HAHUS B 00JIACTH XUMUU /17151 OOBSICHEHHSI IPOLIECCOB U
SIBIICHUI )KMBOU MPHUPOJIBI, )KU3HEACITEIHHOCTH COOCTBEHHOTO OPraHN3Ma; UCIIOJIb30BaTh UH-
dbopMaIuio 0 COBPEMEHHBIX JOCTHKEHHUSIX B 00JIACTH XUMUU U 3KOJIOTHH, O (paKTOpax 370POBbsI
U PUCKA; - paboTaTh ¢ XUMUYECKUMHU PUOOPAaMH, HHCTPYMEHTaMHU, CIIPAaBOYHHUKAMH; TPOBOIUTH
HaOJI0/IEHUS 32 XUMUYECKUMU 00BEKTaMU M COCTOSIHUEM COOCTBEHHOT'O OpraHM3Ma, XUMHUYe-
CKHE IKCIIEPUMEHTBI;

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

- BOCITUTaHHUE MMO3UTUBHOTO [IEHHOCTHOTO OTHOUICHUSI K 3HAHUSM

- HCII0JIb30BaHNUE TPUOOPETEHHBIX 3HAHUN U YMEHHI B IOBCEHEBHON XKU3HU; OLIEHKH I1OCIE-
CTBUH CBOEH JEATEILHOCTH 10 OTHOLIEHUIO K IPUPOJIHOI cpesie, COOCTBEHHOMY OpraHHU3MYy,
3JI0POBBIO IPYTUX JIIOACH; JJIsi COOIIOICHUS IPABUII ITOBEICHUS B OKPY>KaIOIIEeH cpene;

- OCO3HAHHIO BAYKHOCTH M3yYEHUS] XMMUU KaK CPEJICTBY PEIICHHUs II00AbHBIX TPOOJIeM Yelno-
Be4YeCTBa, B (POPMUPOBAHMM HAYyYHOW KapTHHBI MMpA, @ TAKXKE B BOCIIMTAHUU HKOJIOTHUYE-
CKOM KYJIBTYPBI JHOIeU

perviasTuBHble YY/I: - CaMOCTOATEIHFHO OOHAPYKUBATH U (OPMYITUPOBATH YUECOHYIO TTPO-
OsieMy, OmpeeNaTh Leidb Y4eOHOM e TEeIbHOCTH, BHIOMPATh TEMY IIPOEKTA;

- BBIJIBUTaTh BEPCUM PEIICHUs TPOOIEMbI, OCO3HABATh KOHEUHBIN PE3yJIbTaT, BHIOMPATh U3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEIIH;

- COCTaBIIATH (MHAMBHUIYAILHO WK B TPYIIE) IJIAH pelieHus MpoOaeMbl (BBIIOIHEHUS MTPO-
eKTa);

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

- B JIMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSTEIBHO BIpa0OTaHHBIE KPUTEPUU
OLICHKU;
no3HaBaTejabHble YV /- aHanu3upoBaTh, CPAaBHUBATH, KIACCU(PHUIUPOBATH U 000011aTh (haKThI
U SIBJICHUS,

— OCYUIECTBJIATh CPABHEHUE U KIIACCU(DUKALIUIO;

— COCTaBJISTh TE3UCHI, Pa3INYHbIE BUbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3zoBrIBaTh
UH(OPMALIMIO U3 OJJHOTO BU/IA B IPYro# (TabauIly B TEKCT, IUarpaMMmy M Ip.);

— BBIUUTHIBATh BCE YPOBHU TEKCTOBON MH(POpPMAIUH;

— YMETb ONpeAEATh BO3MOKHbIE HCTOUHUKN HEOOXOJUMBIX CBE/IEHUH, TPOM3BOIUTH MOMCK UH-
dbopMaruu, aHaIU3UPOBATh U OLIEHHUBATH €€ T0CTOBEPHOCTH;

— IIOHMMasl ITO3ULUIO IPYTOro YeJI0BEKa, Pa3InyaTh B €70 PEUYM UM CO3JJaHHBIX UM TEKCTax:
MHEHHE (TOUKY 3pEHHs), JOKA3aTEeIbCTBO (apPryMEHThI), PaKThl; TUIOTE3bl, aKCHOMBI, TEOPHUH.
J1J1s 5TOr0 caMOCTOATENBHO UCIIOIB30BaTh PA3JIMYHbIE BUABI YTEHU (M3ydarollee, IPOCMOTPO-
BO€, 03HAKOMUTEJBHOE, IOMCKOBOE), TPUEMBI CITYIIaHMUS;

— CaMOMY CO3/71aBaTh UCTOYHUKH MH(POPMALIMU PAa3HOTO TUMA U JJIsl pa3HBIX ayIUTOPHIA, COOIIO-
JaTh HH()OPMAITMOHHYIO TUTUEHY | MpaBwia HHPOPMAIMOHHON 0€301MacHOCTH;

— YMETb UCIOJIb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKALMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT
JUTSL TOCTHKEHUS CBOUX 1iefiel. YMeTh BbIOUpaTh aJleKBaTHbIE 3a/1a4€ MHCTPYMEHTaIbHbIE TPO-
IPaMMHO - allllapaTHbIE CPEICTBA U CEPBUCHI;




- IPOBOJIUTH CAMOCTOSATENIbHBIN MOMCK OMOJIOTHYECKON HH(POPMALIMU: HAXOAUTh B TEKCTE yueo-
HUKA OTJINYUTENbHbIE IPU3HAKY OCHOBHBIX CUCTEMATHUECKUX IPYII; B OMOJIOTMYECKUX CI0Ba-
PSIX ¥ CIIPAaBOYHUKAX 3HAYCHHS OMOJIOTMYECKUX TEPMHUHOB; B PA3IHMYHBIX HCTOYHUKAX HEOOXO-
UMY MH()OPMAIUIO O )KMBBIX OpraHu3Max (B TOM YHUCIIE C UCIOIb30BAHUEM UH(OPMAIOH-
HBIX TEXHOJIOTHIA);

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITEIbHOCTH U TIOBCEAHEB-
HOU KU3HU

KOMMYHHMKATHBHbIe YV JI:— cCaMOCTOSTEIbHO OPraHU30BbIBATh YU€OHOE B3aUMO/IEHCTBUE B
rpynmne (onpeaensTs o0Iue ey, T0roOBapuBaThes IPYT C APYTOM H T.1.);

— OTCTanBasi CBOIO TOUYKY 3pEHUsI, IPUBOAUTH apIyMEHTBI, IOATBEPKIast UX (PaKTaMu;

— B IUCKYCCUH YMETb BBIIBUHYTh KOHTPAPT'YMEHTHI,

— YYUTBHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHMIO, C JIOCTOMHCTBOM IIPU3HABAThH OLIMO0Y-
HOCTb CBOET0 MHEHMSI (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;

— MOHUMas TO3ULIMIO APYTOro, pa3anyaTh B €0 pe4n: MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO
(aprymeHTsl), (hakThl; TUIIOTE3BI, TEOPUH;

— YMETb B3IJISIHYTh Ha CUTYalLlMIO ¢ MHOM MO3UIMU U IOTOBAPUBATHCSA C JIFOJJbMH UHBIX ITO3UIHH.
IpeJMeTHBIE B pe3yJbTaTe H3yUCHUS XUMUHU B 8 Ki1acce YUCHUK JOKEH

3HATh/IIOHUMATD.

. XMUMHAYECKYIO CHMBOJHUKY: 3HAKW XUMHYECKHX JJIEMEHTOB, (OPMYJIbl XUMHUYECKHX BE-
LIECTB M YPAaBHEHMsI XUMHUYECKUX PEAKIINM;
. BAKHEUIINE XUMUYECKUE MOHATHSA: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIIb-

HBIC aTOMHAsl ¥ MOJICKYJISIpHAsl MAacChl, HOH, XMMUYECKasl CBS3b, BELIECTBO, KJIacCU(UKAIUS Be-
IIECTB, MOJIb, MOJISIDHasl Macca, MOJIAPHBIH 00BEM, XHMMHYECKas peakuus, Kiaccuukarus
peakiui;

o OCHOBHBIC 3aKOHbI XUMHH: COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, IIEPUOIN-
YeCKUM 3aK0H;

yMeTb:

o Ha3bIBaTh XUMUYECKUE DJIEMEHTHI, COEAMHEHNS U3YYECHHBIX KJIACCOB;

o OOBICHATh (U3UYECKUN CMBICI aTOMHOIO (MOPSAIKOBOr0) HOMEpa XUMHMYECKOIro Hie-
MEHTA, HOMEPOB TPYMIbl M MEPUOJA, K KOTOPBIM IEMEHT IPHUHAUICKUT B IEPUOANYECKOU
cucreme JI. 1. MenneneeBa, 3aKkOHOMEPHOCTH HM3MEHEHHUsT CBOWCTB 3JIEMEHTOB B IpEeNax
MaJIbIX IEPHOO0B U TJIaBHBIX MOATPYIIIL;

o XapaKTepu30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOpOJA 1O KalblMs) Ha OCHOBE MX
NOJIO’KEHUs B nepuoauueckoit cucreMe . . MenieneeBa u ocoOeHHOCTEN CTPOECHUS UX aTOMOB;
CBS3b MEXJAY COCTAaBOM, CTPOEHHEM M CBOMCTBAMH BEILECTB; XMMHUYECKHE CBOWCTBA OCHOB-
HBIX KJIACCOB HEOPTaHWYECKUX BEILECTB;

o OIIpEeJIeNIATh COCTAB BELIECTB 10 UX (hopMysiaM, MPUHAIEKHOCTh BEIIECTB K ONpe/ieNeH-
HOMY KJIacCy COEAMHEHMM, THUIIBI XMMHUYECKMX PEaKLMi, BaJCHTHOCTb U CTENEHb OKHCIICHUS
AJIEMEHTAa B COEIUHEHUSX, BUJ XUMHUUYECKON CBSA3M B COEIUHEHUSIX, BO3SMOXKHOCTb IMPOTEKAHUS
peaxkLuii;

o COCTaBIATh  (OPMYJIbI HEOPraHUYECKHX COCIUHEHUN M3yYEHHBIX KJIACCOB; CXEMBbI
CTpoeHMs aToMOB IepBbIX 20 anemMeHToB nepuoanueckoil cucrems! . 1. Menneneea; ypas-
HEHUS XUMUYECKHX peaKiuil;

. o0palarbes ¢ XUMUYECKON TOCYI0H 1 Tab0paTOPHBIM 000pyI0BaHHEM;

. pacro3HaBaTh OIBITHBIM IIYT€M KHUCIOPOJ, BOAOPOJX, YIVIEKUCIBIA TIa3, pacTBOPHI
KUCJIOT U IIeJ0Yel; XJIOpHUI-, Cyab(paT- U KapOOHAT-UOHBI;

. BBIUUCIIATh MAacCOBYIO JIOJK0 XMMHMYECKOIO 3J€MEHTa IO (opMylie COEIUHEHMS; Mac-

COBYIO JIOJTIO BEIIIECTBA B PACTBOPE; KOJIMUECTBO BEIIECTBA, 00bEM MJTH MACCy M0 KOJTMYECTBY Be-
IecTBa, 00BEMY MIIM MacCe PeareHTOB WJIH MPOJTYKTOB PEaKIIUu;

L] HCIIOJBb30BATh HpI/I06peTeHHI)Ie 3HAHUSA " yMeHI/IH B HpaKTquCKOfI JCATCIIBHOCTU U
TMOBCETHEBHOM KU3HHU C IEITBIO:

* OezomacHOro oOpalleHus ¢ BENIeCTBAMU U MaTepualaMu,



* 5KOJIOTMYECKHU TPAaMOTHOTO TIOBEICHUS B OKPYXKAIOIIEH Cpesie;
* OLICHKH BIIUSHUS XUMUYECKOT0 3arpsi3HEHUS OKPYXKAIOILIEH Cpeibl HA OPTaHU3M YEJIOBEKa;
* KPUTUYECKOU OIICHKH MH(POPMAITUHU O BEIIECTBAX, UCIIOIh3yEMbIX B OBITY;
* IPUTOTOBJICHUSI PACTBOPOB 33JaHHON KOHIICHTPALIUH.

B pesynbprare uzydeHust XuMuu B 9 Kjacce y4eHUK HAYyYUTCS:
* O0BSICHATH CYTh XUMUYECKHUX MIPOILECCOB U UX MPUHIUIHAIBLHOE OTJINYHE OT PU3NYECKUX;
* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;
* YCTaHaBJIMBATh PUHAIEKHOCTh XUMUUYECKON PEAKLIUU K ONPEACIEHHOMY THUITY I10 OJJHOMY U3
KJIACCU(PUKAIMOHHBIX MPU3HAKOB: 1) MO YHCITY i COCTaBY MCXOHBIX BEIIECTB U MPOIYKTOB pe-
aKlUU (peakluy COeTMHEHUS, pa3IoKEeHUs, 3aMEIlIeHNs 1 00MEeHa); 2) MO BbIIEICHHUIO WU T10-
[JIOLIEHUIO TETUIOTHI (PEAKIIUK SK30TEPMUUECKHUE U SHIOTEPMHUUECKUE); 3) 110 U3BMEHEHHIO CTe-
NeHel OKUCICHUSI XUMUYECKUX IEMEHTOB (peakluu OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) 110
o0paTuMOCTH Tporiecca (peakiuu 00paTUMbIe U HEOOpaTHUMBbIC);
* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIUiA;
* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;
* COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMAIIUN KUCIIOT, LIEI0Y€EH, COJIeH; OJIHbIE U
COKpaII¢HHbIC HOHHBIC YPAaBHEHHUSI pEaKIil 0OMEHa; ypaBHEHUSI OKUCIUTEIHbHO-BOCCTAHOBH-
TEJIbHBIX PEaKLINii;
* MPOTHO3UPOBATH MPOAYKTH XUMUYICCKUX PEAKIUi 110 (hOpMyJIaM/Ha3BaHUSIM HCXOJ/IHBIX Be-
[IECTB; ONPEIENSITh UCXOJHBIE BEUIeCTBa 10 (opMyIaM/Ha3BaHUSIM MPOIYKTOB PEaKILIUU;
* COCTaBJIATh YPaBHEHHUS PEAKIIMI, COOTBETCTBYIOLIUX MOCIEAOBATEIILHOCTH («IIETIOYKE») Mpe-
BpalIeHUI HEOPraHUYECKUX BEUIECTB PA3TUUYHBIX KIACCOB;
* BBISIBJISITH B MTPOIIECCE IKCIIEPUMEHTA TPU3HAKH, CBHIETEILCTBYIONINE O MPOTEKAHUU XUMHYE-
CKOM pEeakIuu;
* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOTO BEILIECTBA;
* OIPEACIIATh XapaKkTep Cpelibl BOJAHBIX PACTBOPOB KUCIOT U LIEJIOUYEH 110 U3MEHEHHUIO OKPACKHU
WHUKATOPOB;
* IPOBOJUTH KaYECTBEHHbIE PEAKIIMHU, TOATBEPKIAIOIME HAJTMUYKME B BOJHBIX pacTBOpax Be-
IIECTB OT/IETbHBIX KATHOHOB U aHUOHOB.
* OINPEAENATh NPUHAIIEKHOCTh HEOPTAHUUECKUX BEIIECTB K OJTHOMY M3 N3YYEHHBIX KJlac-
COB/TPYIII: METAJUTBl U HEMETAJUIbI, OKCUIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
* COCTaBJIATH (POPMYIIBI BEIIECTB 110 MX HA3BAHUSIM;
* OIIPEEINISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;
* COCTaBIATH (POPMYITBI HEOPTAHUYECKUX COESAMHEHUN IO BaJICHTHOCTSIM U CTETICHSIM OKUCIICHUS
AJIEMEHTOB, a TAKXE 3apsilaM HOHOB, yKa3aHHBIM B TaOJIUIE paCTBOPUMOCTH KUCIIOT, OCHOBaHUM
U COJIEH;
* O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UUYECKUX M XUMUYECKHX CBOMCTB MPOCTHIX BE-
niecTB (METAJIOB U HEMETAIIJIOB) U MX BBICIIUX OKCHUIOB, 00pa30BaHHBIX dJIEMEHTAMH BTOPOTO U
TPETHETO NMEPUOJIOB;
* Ha3bIBaTh OOIIME XUMUYECKIE CBONCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
* Ha3bIBaTh OOIINE XUMUYECKIE CBOMCTBA, XapaKTePHBIE TS KaXKIOTO U3 KIIACCOB HEOpPTaHUYe-
CKHX BEISCTB: KMCIIOT, OCHOBAHHUMU, COJICH;
* IPUBOJIUTH IPUMEPHI PEAKIIHI, MTOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPIraHMYECKUX Be-
IIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUU M COJICHI;
* OIPEAEIISATh BEIIECTBO-OKUCIUTEINb U BEIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-BOCCTAHO-
BUTEJIbHBIX PEAKITHIX;
* COCTABJIATH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN OaNaHC (U1 M3YYSHHBIX PEaKInii) Mo mpeio-
KEHHBIM CXEMaM peaKIuil;
* POBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAIOIINE XUMIUYECKHE CBONCTBA OCHOBHBIX KJIac-
COB HEOPTAaHWYECKUX BEIECTB;



* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB: BO-
JI0poJia, KUCIOPO/a, YIIIEKUCIIOT0 ra3a, aMMHaKa; COCTaBJIATh YpaBHEHHs COOTBETCTBYIOIIUX pe-
aKIUi.

B pesynbprare nuzydeHuss XuMuu B 9 Kj1acce y4EHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:
¢ COCTABJIATH MOJICKYJIIPHBIC W ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_[éHHLIM HOHHBIM YpaBHC-
HUSIM;
* IPUBOJIUTH MIPUMEPHI PEAKLIUMA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3AMMOCBSI3U MEXKY OC-
HOBHBIMU KJIaCCaMU HEOPTaHWYECKHUX BEIECTB;
* IPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3TUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XU-
MHUYECKON PEaKIInu;
* IPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO
paBHOBECHSI.
* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,
* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIIECTBA MPOSBIIATH OKUCIUTEIBHBIC HIIM BOCCTAHOBUTEIIBHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS DJIEMEHTOB, BXOAIINUX B €TI0 COCTAB;
* BBISIBIISITH CYIIECTBOBAHHE FEHETUUECKOIM B3aMMOCBSI3M MEX/y BEILIECTBAMU B PSIIy: MPOCTOE
BEII[ECTBO — OKCHUJ — TUAPOKCH]I — COJIb;
* XapaKTepru30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KUCIIOT;
* IPUBOJIUTH IIPUMEPHI YPAaBHEHUN PEAKIIHIL, JIEKAIMX B OCHOBE IPOMBIIIJIEHHBIX CIIOCOO0B T0-
JTy4eHHUs] aMMHaKa, CEPHOU KUCIIOTHI, YyT'yHa U CTaJlu;
® OIIUCHIBATH (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC IMPOLECChI, ABJIAIONIMECA YaCThIO KPYTOBOpPOTa BC-
IIECTB B IPUPOJIE;
¢ OpraHru30BbIBATh, IIPOBOAWUTE YUCHUYCCKUC ITPOCKTEI 10 UCCIICAOBAHHUIO CBOWCTB BCIICCTB,
MMEIOIINX BAKHOE NIPAKTUICCKOE 3HAUCHUE.

2. Conep:kanne y4eOHOTo npeamera «XuMus»

8 kiacc

CornachHo (enepanibHoMy 0a3uCHOMY y4eOHOTO IJIaHy JUIsl 00pa30BaTENIbHBIX YUpExX/Ie-
Huit Poccuiickoit ®@enepannu B § kinacce Ha U3y4YEeHUE XUMUU OTBOAUTCS 68 yacoB (2 4. B He-
JIEITI0).

B xypce 8 knacca yuyamuecst 3HaKOMATCS C IEPBOHAYAIbHBIMU XUMUYECKUMHU TOHSTUIMU:
XUMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, IIPOCThIE U CIIOKHBIE BEIEeCTBa, (PU3HMUECKUEe U XUMUYe-
CKHE SIBJICHUS, BAJICHTHOCTb; 3aKJIaJIbIBAIOTCS] IPOCTEHIINE HABBIKK B HAMCAHUU 3HAKOB XHMHU-
YECKUX AJIEMEHTOB, XUMHUECKUX (OPMYII MPOCTHIX U CIIOKHBIX BEIECTB, COCTABICHUH HECII0XK-
HBIX YPaBHEHMHM XMMMYECKUX PEAKIUI; NAIOTCS MOHATUS O HEKOTOPHIX XMMUYECKUX 3aKOHaX:
ATOMHO-MOJIEKYJIIPHOM YYEHHH, 3aKOHE TIOCTOSIHCTBA COCTABa, 3aKOHE COXPAaHEHUS MacChl Bellle-
CTBA; Ha pUMeEpPE KUCIOPO/Ia U BOJIOPO/Ia YIIIYOJISAIOTCS CBEACHUS 00 3JIEMEHTE U BELIECTBE. YUa-
IMecs U3y4aroT KJIAaCCU(PUKAIINIO MTPOCTHIX U CIIOKHBIX BEIECTB, CBOMCTBA BOJIbI, OKCHJIOB, KHC-
JIOT, OCHOBAHHM, COJIEH; 3aKPEIUIAIOT MPAKTUYECKHE HABBIKH, HEOOXOJUMbIE MPU BHITIOJHEHUN
NPaKTUYECKUX U JJabopaTopHbIX paboT. U3ydatorcs ctpykTypa [lepuoanyeckoil CHCTEMBI XUMHU-
yeckux anemeHToB /.M. MenpaeneeBa, nepuoguyecKuil 3aK0H, BUIbl XUMUYECKOM CBSI3H.

Pa3nen 1. [lepBoHayanbHble XUMUYeCKHe NOHATHA (224)

HucTtpykTax no texuuke 6ezonacuoctu.lIpuémsl 6e3omacHoii padotsl ¢ BenjectBamu. CTpoeHue
iameHu(IIpaktuueckas padora Nel)

[Tpenmer xumuun.BemniecTBa u ux cBOCTBA

YucTele BelecTBa U CMECU

[TpakTrueckas padota Ne2 OuuncTka 3arps3HEHHON OBapeHHOM coJn

PuU3nYeCKUe U XUMUUECKHE SBJIECHUSA. XUMUUECKHE PEAKIIUU

ATOMBI, MOJIEKYJIbI U HOHBI

KonrtpomnbHas paborta o onpeaeneH’Io HCX0JHOTO YPOBHS 3HAHUH.



BemectBa MoOJIEKYISIPHOTO M HEMOJIEKJISIPHOTO CTPOCHHUS

IIpocThle U ClIOXKHBIE BEIIECTBA

XUMUYECKUE FIEMEHTHI

OTHOCUTENbHAs aTOMHAs Macca XMMUYECKUX 3JIEMEHTOB

3HaKU XUMUYECKUX HJIEMEHTOB

3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB

Xumudeckue Gpopmyisl. OTHOCHTETBHAS MOJICKYJIIpHAs Macca

Brruucnenus no xumuueckuM dpopMynaM. MaccoBas 0715 3JIeMEHTa B COSAMHEHUN
BanenTHOCTh XHMHUECKUX 37IeMEHTOB. OTpe/ieieHre BaICHTHOCTH 3JIEMEHTOB 110 (popMyiam ux
COCIMHEHUN

CocraBieHne XUMHYECKUX (POPMYI 11O BaJICHTHOCTH

ATOMHO-MOJIEKYJISIPHOE YUEHHUE

3aK0oH COXpaHEHUsI MaCChl BEIIECTB

XHUMHUUYECKUE YPABHEHHUS

TuIbl XUMHYECKUX PEAKIIUUI

Kontponbnas padora "Uroru 1 Tpumectpa”

Paznea 2. Kucaopona. I'openue (74)

Kucnopo, ero o0mas xapakTepucTHKa, HAXO0XKIEHUE B IPUPO/IE U TIOJTyUCHHE
CBolicTBa KUCIIOpOa.

[Ipumenenue kucinopona. KpyroBopot kuciopoja B mpupoze

[TpakTuueckas paborta Ne 3 "[lomyuenue u cBoiicTBa Kuciuopoaa"

O30H. AJI0TpONHS KACTIOpOAa

Bosznyx u ero coctaB

KonTponbras padora "Kuciaopon"

Pasnen 3.Boaopoa (3u)

Bonopon,ero o6ias xapakTepucTHKa, HAX0KICHHE B IPUPOE U MOTydYeHUE
CaolicTBa U MpUMEHEHNE BO0OPO/Ia

[TpakTiueckast pabota Ne4 "[lonmydeHnne Bogopoa U UCCIEIOBaHHE €0 CBOMCTB"

Pa3nen 4. Boxa u pactBopsl (64)

Bona

XHUMHUYECKUE CBOMCTBA U TPUMEHEHUE BOJIbI

Bona-pactBoputens.PacTBopbl

MaccoBas 10711 paCTBOPEHHOT'O BEIIECTBA

[Tpaktuueckas padota Ne 5 "[IpuroroBieHnue pacTBopa ¢ onpeneaeHHON MacCOBOI 101ei pac-
TBOPEHHOT'O BEUIECTBA (COJIN)

Kontponbnas pabora "Bogopoxa u Boga"

Pa3nen 5. KosimuecTBeHHbIe OTHOIIEHHSI B XUMUHM (44)

KonuuectBa BeniectBa. Moib. Mosnsipaast Mmacca

Brrunciienns ¢ ucrnoap30BaHUEM MOHATHM "KOJIMYECTBO BenlecTa" U "MossipHas macca"
3akon ABorajzipo. MomsipHbliit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B
OO0BEMHBIC OTHOIICHUS Ta30B IPH XUMHUYECKUX PEAKIIUSIX

Pa3zgea 6. Baxxneiiimue kiaccbl HeOpranm4veckux coexuHenuii (114)
Oxcunpl

I'mppoxcunbl. OcHOBaHUA

XUMHUYEeCKHE CBOMCTBA OCHOBaHUI

KonTponbhas pabota 3a 2 TpuMecTp.

AmMoTepHbIE OKCHUIIBI U THIPOKCHIBI



KucnoTsr

XnUMHYecKre CBOMCTBA KUCIIOT

Comn

XHUMHYECKHE CBOMCTBA COJIEH

[Tpaktuyeckas padora Ne6 "PemieHne sKcriepeMeHTaNbHbIX 3aja4 1o TeMe "BaxHelme Kiacchl
> nn

HEOPraHMYECKUX COSAMHEHUN
KonTponbaas pabota "KonnuecTBeHHBIC BhIuecieHus . Kitacchl HEOpraHMUCECKUX COSAMHECHMA"

Pa3nen 7. [lepuoanueckuii 3aKoH U cTpoeHue aroma (74)
Knaccudukanus XuMHUECKUX 3JIEMEHTOB.

Ilepnonnueckuii 3akoH /I.11. Menneneesa

ITepuonnueckas cucrema [[.1. Menneneena

Crpoenue aToma

Pacrnpenenenue 1eKTpOHOB 110 SHEPTETUYECKUM YPOBHSIM
3HaueHUEe NEepUOINYECKOr0 3aKOHa.

Kontponbnas pabora "IICXD JI..Menneneena"

Pa3pnen 8.Ctpoenue BemecrBa. Xumnueckasi CBA3b (84)

DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB

KoBanenrtnas cBs3b

HNonnas cBs3b

CreneHb OKUCIEHUS

OKHCIUTENBHO-BOCCTAHOBH TEIbHBIE PEAKIIMH

O606menue mno temam «llepuoanueckuit 3akoH. CTpOEHUE BEIIECTB

Konrtponbnas padora 3a ro.

O060011eHne, cucTeMaTu3alus U KOPPeKLns 3HAaHUN yJalluxcs 3a Kype XUMHH § Kiacca

9 kjaacc

CornachHo denepanibHoMy 0a3uCHOMY y4e€OHOTO IMJIaHy JUIst 00pa30BaTENIbHBIX YUpExX/Ie-
Huit Poccuiickoit ®enepannu B 9 kinacce Ha U3y4yeHUE XUMUU OTBOAUTCS 66 yacoB (2 4. B He-
JIEITI0).

Paznen 1. Knaccnpuxanus XuMu4ecKux peakuuii (64)

HHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH

TennoBble 3¢ GeKThl XMMUYECKUX peaKIHii

[TpakTrueckast padota Nel "M3ydyeHue BIUsSHUS yCIOBHM MPOBEIEHUS XUMUUYECKOM peakiuy Ha
€€ CKOpOCTh

O6parumbie peakuun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH

KIIN. BxonHO# ypOBEHb

Pa3nes 2.XuMu4yeckne peakuuu B BOAHBIX pacTBopax (84)

CymiHocTs npornecca EKTPOIUTHYECKON JUCCOMAINI

Jluccomuanus KUCI0T,0CHOBaHUM,COIeH

Cnabble ¥ cUIIbHBIE ANEKTPOIUTHL. CTETIEHb JUCCOIUAIIII

Peakuuu nonHoro oomeHa

Peakuuu nonHoro oOMeHa

I'upponus conen

[TpaxkTrueckas pabota Ne2 "Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "CBoiicTBa KUCIIOT,
OCHOBaHUH U COJEH KaK 3JIEKTPOIUTOB"

KonTtponbHas padora "Xumuueckue peakiuu'



Pazneant 3.I'anorenn! (64)

XapakTeprucTHKa rajJoreHoB

Xiop

X10pOBOOPOI:TIOTYYEHHE U CBOMCTBA

ConsHast kuciora 1 €€ coiau

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

Pa3nen 4.Kucsiopoa u cepa u(74)

XapakTepucTuKa KHUCI0po/ia U Cephl

CBolicTBa U IPUMEHEHUE CEPBI

CepoBoaopoa.Cynbduabt

Oxkcup cepsl (IV).Cepuucras kuciora

Oxkcup cepsl (VI).CepHast kuciiora

[TpakTuyeckas padora Ne4 "Pemenne sKCcriepuMeHTaIbHbIX 331a4 1o Teme "Kucnopon u cepa”
KoHntponbnass padota "["anorensr. Kucinopom,cepa.

Pa3znea 5.A30t u dochop (94)

Xapakrepuctuka azota u pochopa. Pu3ndeckue 1 XUMHUIESCKHE CBOMCTBA a30Ta
AmmMmuak

[TpakTiaeckast padborta Ne5 "IlomydeHne aMmmuaka U u3ydeHHE ero CBOMCTB"
Conu aMMOHUSA

A30THas KucIoTa

Conu a30THOM KHCIOTHI

dochop

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

KonTponbras pabora "A3ot u pochop”

Pa3nen 6.Yriepoa u kpemuuii (94)

XapakTepuCcTHKa Yriepoia U KpeMHUs. AJUIOTPOIUS YIiepoia
XuMHYECKUEe CBOMCTBA yriiepoia. AcopOnus

Okxcup yriepona (II)-yraphsiit ras

Oxkcup yrnepona (IV)-yrnekucnsiii ra3

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

Kpemuuit.Oxcug kpemuus (IV)

Kpemuuesas kucnora u e€ conu.Crekio.Llement

KonTponbnas padota "Utoru 2 tpumectpa"

Pa3znen 7.Metanisi (134)

XapakTepucTruKka METAJLJIOB

Haxosxenrne MeTayuioB B MPUPOIEH OOIIHME CTIOCOOBI UX MOTyUEHUS
XUMHYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN P HAIPSHKEHU METAJIJIOB
CnnasBbl

[llenouHble METaTIbI

Maruwnii.lllerouHO3eMeNbHBIE METAIIIBI

Baxneiime coenuuenns kanbus. JKECTKOCTL BOJIBI

ATroMUHHAH

Baxneime coeTMHEHUS aIIOMUHHUS

Keneso

CoenuHeHHS XKele3a



[Tpaktudeckas padora Ne7 "PemeHne sKCriepuMEeHTaIbHBIX 3a71a4 1o TeMe "MeTtasuisl
Kontponbnas padora "Metamib"

Pa3znea 8. [lepBoHayaibHbIE NPeACTABICHUA 00 OPraHUYeCKUX BenlecTBax (84)
Opranuueckasi XUMHs

IIpenenbHble yraeBoaopoasl. HenpenenbHble yrieBog0pOIbI

[Tonmumepsl

[IpousBoaHbIe yriaeBoaopoaoB.CrupThl

KapOonossie kucnotsl.CiioskHbie 3Gupbl. Kupsl

VrieBoabl

AmuHOKuCH0THL. benku

HtoroBast koHTpoJibHAs paboTa

3. TemaTH4eckoe MJIAHUPOBAHUE

8 kiaacc

KoJa-Bo
Conep:xaHue maTepuaja JacoB

Pa3znea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA

WuctpykTax no texauke 6e3onacHocTr.[Ipuémer 6e3omacHoi paboThI C Bemie-
ctBamu. Ctpoenue minamenu(IIpakruyeckas pabora Nel)

[Tpeamer xumuu.BemnecTBa u X CBOMCTBa

YucThle BELIECTBA U CMECH

ITpakTuueckas pabora No2 OuuncTka 3arpsi3HeHHON MOBapeHHOM conn

duznyeckue 1 XUMHUUECKUE SIBICHUS. XUMUYSCKHUE pCaKInuu

ATOMI)I, MOJICKYJIbI 1 MOHBIL

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

BemectBa MOJICKYJIIPHOT'O 1 HCMOJICKJIAPHOT'O CTPOCHU L

[IpocThle U CIOXKHBIE BENIECTBA

XHUMHYECKHE DIEMEHTBI

OrtHocuTenbHAas aTOMHAs Macca XMMHUYECKHX DJIIEMCHTOB

3HaKU XUMHYECKHUX DJIIEMEHTOB

3aKo0H IMOCTOSHCTBA COCTaBa BCIICCTB

XUMUYECKHE q)OpMyJIBI. OtHOCUTeNbHAS MOJICKYJISIpHAAd Macca

RlRrlRrRrRRIRRPRRPRRPRIRRRR|R

Boruncnenus no xumuueckuM opmynaM. MaccoBas 10715 3JIeMEHTa B COEJMHEHUH

BanenTHOCTh XMMHUYECKUX 3TIEMEHTOB. Onpe/ieieHre BaJIeHTHOCTH 3JIEMEHTOB 10
(dhopmynaM UX COeTMHEHUM

CocraBneHre XUMHYECKUX q)OpMy.]'I I10 BAJICHTHOCTHU

ATOMHO'MOJ’IGKYJ'ISIpHOC YUYCHUC

3aKOH COXpaHEHHUsI MaCChl BEIIECTB

XUMHUYECKUE YPABHEHUS

THUIBI XUMHUECKUX PEAKLIMUI

SN

KonTponsnas pabora "Urtoru 1 tpumectpa"

Pa3nen 2. Kuciaopoa. I'openne

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

CBoliCTBa KACIIOPO/IA.

IIpumenenue kuciaopona. KpyropBopor kuciaopoja B Ipupoe

ITpakTuyeckas padora Ne 3 "[lonyuenue u cBoicTBa Krciaopoa"

O30H. AJTOTpOMNHS KUCTIOPOIa

A

Bo3ayx u ero cocras




KontponpHas padora "Kucnopon"

Pasnen 3.Bonopox

Bogopon,ero o61as xapakTepucTiKa, HaX0K/JCHHE B IPUPOJE U NOJTyYeHUE

CBolicTBa ¥ IPUMEHEHHE BOJOPOJIA

[

ITpakTuueckas pabora Ne4 "Ilomydenne BOIOpoOaa U UCCIICIOBAHHUE €TI0 CBOMCTB"

[

Pa3znen 4. Bona u pacTBopbl

Bona

XUMHYECKUE CBOMCTBA U IPUMEHEHUE BOJIbI

Bona-pactBopureins.PacTBopbl

MaccoBas 1071 PACTBOPCHHOI'O BEIICCTBA

S

[Ipaktuyeckas padora Ne 5 "[IpuroroBienue pacTBopa ¢ ONpeaeeHHONH MacCoOBOM
JI0JICH pacTBOPEHHOTO BelecTBa (COMN)

-

KonTponpHas pabora "Bogopon u Bona"

[

Pa3gen 5. KoanyecTBeHHBIE OTHOIIEHUS B XUMHU

KomnuecrBa BelecTsa. MoJb. MOHHpHaﬂ Macca

Brruucnenus ¢ ucnosib30BaHUEM MOHATHH ""KOJIMYECTBO BelecTBa" U "MosipHast
Mmacca"

3akoH ABorajipo. Momsipablii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTh T'a30B

[

OOBEMHBIE OTHOIIIEHHS Fa30B IpHU XUMHUYCCKUX PCAKIUAX

-

Pa3nes 6. Bazkneiimme Kjacchbl HEOPraHMYECKHX COeJUHEHHIT

OKcuapl

I'uapoxcuabl. OcHOBaHUS

XUMHUYECKHE CBOMCTBA OCHOBAHU

KontposbHas paboTa 3a 2 TpumMecTp.

AMQoTepHBIE OKCUABI U THAPOKCHUIBI

Kucaotel

XHUMHUYECKHUE CBOMCTBA KUCIOT

Comn

XMUMHYECKHE CBOMCTBA COJIEN

A

[IpaxTnueckast padota Ne6 "Pemienne skcriepeMeHTaIbHBIX 3aa4 1o TeMe "'Bax-

~nn

HEHIINe KJIacChl HCOPTaHNYCCKUX COCIUHCHUN

Kontponbnas padota "KonuuecTBenHble BeiuecaeHus. Kitaccbl HeopraHu4dCcecKux
CO€JIMHEHMI"

Paspnen 7. IleprnoanyecKkuii 3aKOH M CTPOCHHE ATOMA

KHaCCI/Iq)I/IKaI_II/IH XUMHUYCCKUX 3JICMCHTOB.

[Tepuonnueckuii 3akon /.M. Menneneena

[Iepnonnueckas cucrema /.M. Menneneesa

Crtpoenue atoma

Pacnipenienienne 31eKTpOHOB 110 SHEPTE€TUYECKUM YPOBHSIM

3HadeHue MEpUOANYCCKOI0 3aKOHA.

KonTponsnas pabora "[1ICX3 JI.M1.Menneneena"

RRRr Rk R~

Pasnen 8.Ctpoenue BenecTBa.XuMn4ecKas CBsi3b

3J'IeKTpOOTpI/II_IaTCJILHOCTB XHUMHUYCCKUX 3JICMCHTOB

KoBanenTtHas cBs3b

Honnag cBa3b

CrerneHb OKUCIIEHUS

OKHCIUTEIBHO-BOCCTAHOBY TEIBHBIC pCaKknuun

0O600menue no remam «lleprmonnuecknii 3akoH. CTpOCHUE BEIIECTBY

KonTponbHas pabora 3a roa.

Rk Rk R~




O06001menure, cucTeMaTu3amus U KOPPEKIUs 3HAHUH yJaluxcs 3a Kype XUMUHU 8

KJIacca 1
Htoro 684y
4. TemaTu4ecKoe IVIAHUPOBAHHUE
9 kiacce
Koa-Bo
ConepkaHue MaTepuajia 4acoB

Paznes 1. Knaccupukanus XuMu4eCcKuX peakuuii

I/IHCTp}IKTa}K 10 TEXHUKE 0€30I1aCHOCTH

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknun

[EEN

TenoBbie 3 HEKTh XUMUYECKUX PEaKIHii

[Ipaktuueckas pabora Nel "M3ydyenue BIusiHUS yCIOBHUI MPOBEICHUS XUMHUYECKOI pe-
aKIUU Ha €€ CKOPOCTh

O6paTI/IMI>Ie PCaKInu. ITonsATHE O XUMHUYECKOM PaBHOBCCHHA

KIIN. BxonHoii ypoBeHb

A

Pa3znen 2. XuMHn4ecKue pPe€akIliM B BOAHLIX PaCTBOpax

CymHOCTH mporiecca MIEKTPOIUTHIECKON TUCCOLUAIUN

Jucconuarysi KUCIOT,0CHOBaHWM,COJICH

Cnabbie U CUITbHBIE 3JIEKTPOTUTHL. CTENEHb AUCCOIUALIUN

Peakmunu nonnoro ooMeHa

Peaknuu monHOro oomMena

I'mpponms conent

A I

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

KontposnbHas pabora "Xumuueckue peakium'"

Pazpen 3.'anorennl

XapaKTepuCTUKA raJOr€HOB

X110p

XJ10pOBOAOPO/I:OJYYEHHE U CBOWCTBA

CoJstHasg KUCJI0Ta U €€ COU

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

KonrtpomnsHas padora "Urtorn 1 tpumecrpa”

A I I

Pasnen 4.Kucsopoa u cepa

XapaKTEpUCTUKA KHCIOPOia ¥ CEPBI

CBoJiCTBa M IPUMEHEHHUE CEPBI

Ceposopopon.Cynbhuabt

Oxcup cepsl (IV).CepHuctast Kuciora

Oxcup cepsl (VI).CepHas kucnora

I I

[IpakTnueckas padbota Ne4 "Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "Kucnopon
u cepa"

KonTponsnasis pabora "["anorensl. Kucnopon,cepa.

==

Pasznea S5.A30t u dochop

XapakTepHucTuka azora 1 pocdopa.Pu3nueckne 1 XMMUYECKHe CBOWCTBA a30Ta

AMMuak

[Tpaktrueckas padota No5 "[lonyueHne aMmraka U U3y4eHHE ero CBOMCTB"

Coin aMMOHUA

A




A30THAs KHCIOTA

Coun a30THON KHUCIIOTEI

docdop

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

KonTponpHas pabora "A3ot u dochop"

A

Pa3znea 6.Yriepoa nu kpeMHuii

XapakTepHucTUKa yriaepoaa U KpeMHuUs. AJIJIOTponus yriepo/ia

XUMHUYECKUE CBOMCTBA yriepoaa. A copOomust

Oxkcua yrinepona (II)-yrapusrit ra3

Oxkcup yriepona (IV)-yrnexkucisiii ras

VYronbHasg kuciaoTa u €€ conu. KpyroBopor yriiepoaa B Ipupoae

A

[Tpaktrueckas padota Ne6 "[lomyuenne okcuna yriaepona (IV) u usyuenue ero
cBoiicTB.Pacno3naBanue kapOOHATOB

Kpemunit.Oxcun kpemuus (IV)

erMHI/ICBa}I KHCIIOTa U e€ COJ'II/I.CTeKJ'IO.I_[eMeHT

KonTponbnas pabora "Wrtoru 2 tpumectpa"

A I

Paszneanl 7.MeTtaibl

XapaKTepI/ICTI/IKa MCTaJJIOB

Haxosx/ieHne MeTamioB B IpUPOACH OOIIHME CIOCOOBI UX MOTYyYEHUS

XHUMHYECKHE CBOMCTBA METAJIJIOB. 9HeKTp0XHMI/I‘IeCKI/Iﬁ pAa HaHpﬂ)KeHI/Iﬁ MCTAlJIOB

CntaBel

IllenoynbIe METAILIBI

Marxuii.IllenoyHo3eMenbHbIE METaJIbI

Baxueiine coequaenns Kaabiua. JKECTKOCTH BOJIBI

ATOMUHAN

Baxwneimune COCANMHCHU aJIFOMHUHUA

Kemeso

CoennHeHns xKemesa

nn

ITpakTryeckas pabora No7 "PemeHne skcnepuMeHTaIbHbBIX 33j1a4 o TeMe "MeTasuibl

KonrtposnbHas padora "Mertasibl"

I I I IR

Paznen 8.IlepBonauasnbHbie npeacTaABIEHHs 00 OPraHUYeCKMX BelllecTBaxX

OpraHI/I‘ICCKaH XUMUA

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

[Tonumeps!

HpOI/ISBOI[HHe yTJ'IeBO)IOpO,ZLOB.CHI/IpTLI

Kap6onoBsie kucnotsl. CnoxHble 23¢pupbl. )Kupbl

VraeBomasl

AMuHOKHCIOTEL. benkn

WToroBas koHTpoJIbHAs paboTa

IR R

HUroro

6641




