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IHIJTAHUPYEMBIE PE3YJIBTATDBI

W3ydyeHne XWMHUM B OCHOBHOW IIKOJIE€ HAMpPaBIEHO HA JOCTIKEHHE OO0YYarOIIMMHUCS
JIUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE Pe3y/IbTAThI

JIM9HOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOrPpaMMbl  OCHOBHOTO 00mIero o0Opa3oBaHUS
JOCTUTAIOTCSL B XOJi¢ OOy4YeHHUS XMMHUU B €IUWHCTBE Y4eOHON M BOCHHUTATEIbHOU AESITEIHbHOCTU
Opranuzanum B COOTBETCTBUM C TPAJULUUOHHBIMM POCCHUHMCKHUMH  COLMOKYJIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIaMH U HOPMaMU MOBEICHUS U
CHOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHMUSI, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaIOIIUXCSl.

JIM9HOCTHBIE Pe3yIbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YMCJIC B YACTH:

IIaTpuoTHYECKOr0 BOCIMTAHUS

1) LIECHHOCTHOTO OTHOWIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJIUIO, TOHMMAHMS 3HAYCHUS XUMHUYECKOH HAyKW B )KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEpHOW HHQOpMAIMEe O NEPeqOBBIX JOCTHKEHHUSIX W OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U
00111eCTBA;

I'paknaHCKOro BOCIIMTAHMS

2) MPEJCTABICHUS O COLUMAJIBHBIX HOpPMax M NpPaBUJIAX MEXKJIMYHOCTHBIX OTHOLIEHUW B
KOJIJIEKTHUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B 00111eCTBEHHO MTOJIE3HOM,
y4e0HO-HCCIIeIOBATEIIbCKOM, TBOPYECKOW W APYrUX BHUAAX JACSITEILHOCTH; TOTOBHOCTH K pa3HO-
0o0pa3HOl COBMECTHOH JIEATEIBHOCTH TIPH BBHINIOJHCHUHM YYEOHBIX, IIO3HABATEIBHBIX 3ajad,
BBITIOTHEHUN XHMHUYECKUX OSKCIIEPUMEHTOB, CO3/IaHUM Y4YEeOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B Ipoliecce OSTOM Yy4eOHOHl MAesSTeNbHOCTH; TOTOBHOCTH
OLICHHUBATh CBOE IOBEJCHUE U MOCTYNKHA CBOMX TOBAPHUILEH C MO3ULUUHA HPABCTBEHHBIX M NPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCIEACTBUN IOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUSA

3) MHPOBO33PEHUECKUX MPEACTABICHUM O BEIIECTBE M XHUMHUYECKOW pEakIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM W COCTABISIIOIIUX OCHOBY JUIS
MMOHUMAHUS CYIIHOCTH HAay4YHOW KapTUHBI MHUpPA; MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJIBI, B3aUMOCBS3SAX YEJIOBEKA C MPUPOJHON CPEO, O POJIU XMMHUH B MTO3HAHUU ATUX
3aKOHOMEPHOCTEM;

4) MO03HABATEIbHBIX MOTHBOB, HAlpPaBIEHHBIX Ha MOJYYEHHWE HOBBIX 3HAHMH MO XMMWH,
HEOOXOAUMBIX JUIsl 0OBSICHEHUSI HAOII01aeMBbIX ITPOLIECCOB U SBJICHU;
5) M03HaBaTENbHOM, MHOOPMAIIMOHHON U YUTATENbCKON KYJIbTYphl, B TOM YHCJIE€ HABBIKOB

CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMM, CIPABOYHOW JIUTEPaTypoil, JOCTYIHBIMHU
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) MHTEpeca K 00y4eHUIO U MO3HAHUIO, JII0003HATENIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIIEOBATEIbCKON JEeATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUS B JAJIbHEHIIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HAaHUS LEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBBIO,
YCTQHOBKM Ha 3/I0pOBBIA 00pa3 >KU3HM, OCO3HAHUS TOCIEACTBUN M HENPHUATHS BPEIHBIX MPHUBBIUEK
(ymoTpeOneHrss  ajKoTojsl, HApKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTH COOJIIOJCHHS  TPaBUI
0€30MMacHOCTH NP O0paLIEHUH ¢ XUMHUYECKUMHU BEUIECTBAMU B ObITY U pealbHON KU3HU;

TpyaoBoro BOCHUTAHUSA

8) UHTEpeca K NPaKTUYECKOMY M3Yy4eHHI0 Mpodeccuii M Tpyna pas3jM4HOrO poja,



YBaXEHUE K TPyAy U pe3yJbTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHCIE HA OCHOBE NPHUMEHEHUS
MPEIMETHBIX 3HaHUH MO XMMHH, OCO3HAHHOTO BHIOOpA MHIMBUAYAIHHON TPAEKTOPUHU MPOJOJIKEHUS
00pa3oBaHMs ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB
U MOTpeOHOCTEeH; yCHemHON TPpo(heCCHOHALHOM NEATeIbHOCTA W PAa3BUTH HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTb aIalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

IKOJ0TrH4€eCKOro0 BOCIIUTAHUSA

9) HKOJIOTMYECKU 1€Ie€CO00Pa3HOr0 OTHOILIEHUS K MPHUPOJAE KaK HCTOYHHMKY KH3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUSI IEHHOCTU 3/I0pPOBOro M 0e30MacHOro oopasa >KU3HH,
OTBETCTBEHHOT'O OTHOILEHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO, OCO3HAHUS
LEHHOCTH COOJIOIEHUS] TpaBWJI OE30MacHOr0 MOBEACHUS IMpH paboTe ¢ BEIIeCTBAMH, a TAaKXKe B
CUTYalUsX, YTPOXKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

10)  cHOCOOHOCTM MPHUMEHSTH 3HAHUWS, MOJYYaeMbIC MPHU M3YYCHUU XHMUU, JJISI PECLICHUS
3a7a4, CBSA3AHHBIX C OKPYXAIOIIEH MNPUPOAHOM CPEHON, MOBBIMIEHUS YPOBHA 3KOJIOTHMYECKON
KYJIbTYPbl, OCO3HaHHUS TJIOOATBFHOTO XapakTepa SKOJIOTHMYECKHX NpoOJieM U TyTed HUX pelIeHHS
MIOCPEICTBOM METOJ0B XUMHUH;

11)  SKOJOrMYEeCKOTO MBbIIIICHUS, YMEHHsS PYKOBOJCTBOBATHCS WM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOW MTPAKTHKE.

MeranpeamerHsblie pe3yabTaThl

B cocraBe MeranpenMeTHBIX pE3yJIbTaTOB BBIACISAIOT 3HAYUMBIE i1 (HOPMHUPOBAHUS
MHUPOBO33pEHHUSI OOIIEHAYYHbIE TOHATHSA (3aKOH, TEOpHs, HPUHIMIL, TUIOTE3a, (aKT, CHUCTEMA,
MpoIIecC, IKCTIEPUMEHT U P .), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax
U TO3BOJISIOT HAa OCHOBE 3HAHUU M3 ITUX NpPeaMEeTOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
HAy4yHOM KapTU- HE MHUpa, H YyHHUBEpcalbHble yueOHbIE JelcTBUA  (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETrYJIATUBHBIE), KOTOpble oOecrneynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOU AeSITeNbHOCTH .

MertanpeameTHble pe3ynbTaThl OCBOCHUS 00pa30BaTeIbHOW MPOTrpaMMBbl 110 XUMHU OTPaXKaroT
OBJIAJICHHE YHUBEPCAIbHBIMH MIO3HABATEIBHBIMU ACHCTBUAMH, B TOM YHCIIE:

ba3zoBbIMM TorMUecKMMH JeHCTBUSIMU

1) YMEHUEM HCIIOIb30BATh IMPUEMBI JIOTUYECKOTO MBIIIJICHUS IIPU OCBOCHUM 3HAHMM:
PacKpbIBaTh CMBIC XUMHYECKUX MOHATUN (BBIAECNATH UX XapaKTepHble MPHU3HAKH, yCTaHABJIMBATh
B3aMMOCBSI3b C JIPYTMMHU MOHSATHAMMU), UCIOIB30BATh MOHATHS AJIs OOBSCHEHUS OTAENbHBIX (DAaKTOB U
SBIICHUW; BBIOMpPATh OCHOBAHUA W KPUTEPUU i KiIacCU(DUKAIMK XUMHUYECKUX BEIIECTB U
XUMHUYECKUX PEeaKIMii; yCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBA3H MEXKIY 0ObEKTaMH U3ydeHHUS,;
CTPOUTH JOTHYECKHE PaCCyKIeHUS (MHAYKTUBHBIE, ACTyKTHUBHBIC, 110 aHAJOTUM); JAeNaTh BBHIBOJABI U
3a- KIIFOYECHUS;

2) YyMEHHEM T[pPUMEHSATh B  Ipollecce MO3HAHUS  NOHATUA  (NIpeIMETHblE U
MeTanpeaIMeTHbIE), CHMBOJINYECKHE (3HAKOBbIE) MOJIEH, UCIIOJIb3yeMble B XUMUU, MPe0o0Opa30oBbIBATh
IIMPOKO NPUMEHSEMble B XUMHH MOJIEIbHBIE MPEICTaBICHUS — XUMHYECKHH 3HaK (CHMBOJI
JJIEMEHTa), XUMHUYecKas (opMyla M ypaBHEHHE XHMMHUYECKOH peakuud -— TpU peleHUH
y4yeOHO-TT03HABATEIbHBIX 33/a4; € YY4ETOM OTHUX MOJICNIBHBIX MPEICTABICHUNA BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC TPU3HAKKM M3YYaeMBIX OOBEKTOB — XHMHMYECKHX BEILECTB U
XUMHAYECKUX PEaKIMH; BBIABIATH OOIIME  3aKOHOMEpPHOCTH, HPUYMHHO-CIIEACTBEHHBIE CBS3H U
MIPOTUBOPEYUS B M3Y4YaEeMbIX MPOIECCaX U SBICHUSX; MPEAaratb KPUTEPUM JUISl BBISIBICHUS 3THX
3aKOHOMEPHOCTEN M MPOTUBOPEUMil; CAMOCTOATEIbHO BBIOMpATh CHOco0 pelieHus yuyeOHOM 3ajauu
(cpaBHUBaTh HECKOJBKO BAapUaHTOB pEIICHUs, BBIOMpAaTh Hauboiee NOAXOIAUIMM ¢ Yy4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB);



ba3oBbIMH HcC1€10BaTEILCKUMH AeHCTBUSAMHA

3) YMEHHUEM HCII0JIb30BaTh MOCTABJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, &
TaK)K€ B KaueCTBE OCHOBBI s (OPMHPOBAHHS THIOTE3Bl IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

4) NpUOOpETEeHUE OMbITA MO IIAHUPOBAHUIO, OPTaHU3ALUHN U MPOBEACHUIO YUEHHUYECKUX
HKCIEPUMEHTOB: YMEHHE HaOII0AaTh 3a XOAOM IIpOIecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3yabTar, (OopMyaMpoBaTh OOOOIIEHMS M BBIBOABI 110 pe3yJbTaTaM IMPOBEIEHHOIO OIbITA,
HCCIIEI0BaHMsI, COCTAaBIIATh OTYET O IPOAETIaHHOM padoTe;

Pa6oroii ¢ nunpopmanueit

5) YMEHUEM BBIOMpATh, AHAIU3UPOBATh U HWHTEPHPETHPOBATH MH(OPMAIMIO PA3TUYHBIX
BUZOB U (OpM MpEACTAaBICHHS, MOJYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (HAayYHO-IOIMYJspHAs
JIUTEepaTypa XUMHUECKOTO COZEp)KaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa);, KPUTHUUYECKH
OLIEHUBATh MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) YMEHUEM IPUMEHSATh pa3jMyHble METOAbl M 3alpochl IpU MOHMCKE U O0TOOpe
uHbOpMAllUM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX JJIs BBINOJHEHUS Y4YeOHBIX U
[I03HABATENbHBIX 33/1a4 ONpe- AEIEHHOTO TUIa; NPUOOpETeHHE OmbiTa B OOJACTH HCHOJIb30BAHUS
MH(GOPMaLlMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJIaIeHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS
Pa3IMYHBIX MIOMCKOBBIX CH- CTEM; CAMOCTOSATEIBHO BBHIOMPATh ONTUMAIIEHYIO (POPMY IPEICTaB- JICHUS
nHbOpMAMM W WIUIIOCTPUPOBATh pEIIaeMble 3aJaydl He- CIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popMamu rpaduKu U 1X KOMOUHALIUSAMU;

7) YMEHHEM HCIIOJIb30BaTh M aHAIM3UPOBATH B MpoOIEcce YIeOHOH M MCCIIEI0BATENbCKOM
NesITeIbHOCTH MH(MOPMALIUIO O BIUSHUU MPO- MBIIUIEHHOCTH, CEJIbCKOTO X0341iCTBA U TpaHCIIOpTa Ha
COCTOSIHUE OKPYXKAOLIEeH NMPUPOIHON Cpebl;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH 1eiCTBUSIMH

8) YMEHHEM 3ajJiaBaTh BONpPOCHl (B XOJe JHajora W/WIM JIUCKYCCHU) MO CYIIECTBY
oOcyxaeMoil  TeMbl, (OPMYIHUPOBAaTh CBOM  MPEUIOKEHUS  OTHOCHTEIBHO  BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) NpUOOpETeHHEe ONbITa MPE3CHTAIMM  PE3yJIbTATOB  BBITIOJHEHUS XHMHYECKOTO
IKCIIEPUMEHTA (J1JA00PATOPHOTO OIBITA, JIAOOPATOPHOM pabOTHI MO MCCICIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTA);

10)  3aMHTEpPEeCOBAaHHOCTh B COBMECTHOW CO CBEpPCTHHKAMH IIO3HABATENbHON U
HCCIIEI0BATENILCKON /IEATEIbHOCTU MPH PELIEHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIJIACOBAHUS MNO3ULUI (0OCYXJIeHHUs, OOMEH MHEHHMSIMU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JEHCTBUHM, ONpesieseHne KPUTEPUEB MO OLEHKE KauecTBa BBINOJIHEHHOMN
paboTHI U Ap .);

YHuBepcaabHbIMHU PeryJIsITHBHBIMH /1eiiCTBUAMH

11)  yMeHHEeM CaMOCTOSITEJILHO  ONPEACNATh IEeIH  JeATEeIbHOCTH, IJIAHWPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh M TpPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JCATEIHHOCT,
BbIOMpaTh Haubosee 3((EeKTUBHBIE CIIOCOOBI pelleHus Y4eOHBIX M MO3HaBaTENbHBIX 3a- Jad,
CaMOCTOSITENIPHO COCTaBISATh WJIM KOPPEKTHUPOBATH MPEJUIOKEHHBIH aJrOpuT™M JAEHCTBHM NpHU
BBITOJIHEHUH 33aHUH ¢ y4ETOM IOJyYeHHsI HOBBIX 3HaHUHM 00 M3ydyaeMbIX 00BEKTaxX — BEIIEeCTBaX U
peaKIMsIX; OLEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yIbTaTa 3asBICHHON LeNH;

12)  yMeHHEM HCMOJIb30BaTh W AHAJTM3MPOBATh KOHTEKCTBI, MpEJaracMbie B YCIOBHUH
3a/IaHHM .

IIpeamMeTHbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHMIO 00s3aTEIbHOIO  COJEpIKAHUS,



YCTaHOBJICHHOTO JIAaHHOW MPUMEPHON pabouell mporpaMMoin, BBIAEISIOT: OCBOSHHBIE 00YJarOITUMUCS
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI IECTBUM, CrieU(pHUECKUE ISl TPEIMETHON 00J1acTH «XUMUS»,
BUJBl JICSITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHWS, €r0 HHTEPIpEeTaluu, NpeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CHUTYALUsX .

[IpenmerHpie  pe3ynbTaThl — NPEACTABICHB MO  rojaM  OoOydeHHs H  OTPaKaioT
c(hOPMHUPOBAHHOCTH Y O0yUAIOUIUXCS CIASAYIONINX YMEHHM:

1) pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XMMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, AaHHOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BAJIECHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUUYECKAsl PeaKlysl, XUMHUECKasl CBsI3b, TEIIOBON
3pdexT peakuumu, MOJib, MOJSIPDHBIE  O0BEM, pPACTBOp;  DJIEKTPOJIMTBHI,  HEIIEKTPOJIMTHI,
ANEKTPOJINTUYECKAS AUCCOLMALINS, pEaKLIMM HOHHOTO 0OOMEHa, KaTajln3aTop, XUMUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpAaTUMBIE PEAKIHU, OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIMH, OKUCIUTENb,
BOCCTAHOBUTEINIb, OKHCIICHHE M BOCCTAHOBJICHHE, AJUIOTPOIUs, aM(pOTEPHOCTh, XMMHUYECKas CBS3b
(xoBaJleHTHAsl, HOHHAs, METAJUIMYECKas1), KPUCTAJUIMYECKasi PEIIETKA, KOPPO3HUsI METAJUIOB, CIUIABHI;
CKOPOCTbh XUMUYECKOW peakinu, npeaenbHo pomyctumas konuentpanus (IT1K) BemecTsa;

2) WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M HPUMEHATH 3TH
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

3) UCIOJIb30BaTh XHUMHUYECKYIO CHMBOJUKY Uil COCTaBi€HMs (OpMYyJl BEIIECTB MU
YPaBHEHUN XUMHYECKUX PEAKIUI;

4) ONpEAEATh BAJEHTHOCTh M CTEHEHb OKHUCJIEHHS XHUMHUYECKUX JJIEMEHTOB B
COEIMHEHMX PA3JIM4YHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OIPeNeIEHHOMY KJIaccy COeIMHEHUN
no (gopmynam; BHI XUMUYECKOW CBS3M (KOBaJCHTHAs, MOHHAS, METAUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsA] HMOHA IO XUMHYECKOW (opmyre; xapakTep cpeasl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAUHEHHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTIO BELIECTBA,

5) packpsiBaTh cMblca Ilepuoanueckoro 3akona [l . I . Menzene- eBa U 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMCHIBATH W XapakTepu3oBaTh TabunyHyro ¢(opmy Ileproguueckoil cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: pa3nyaTh MOHATHS «rjaBHas mnoarpynna (A-rpynma)» M «11o0ovyHas
noarpymnmna (b-rpymnma)», Mansie 1 00JIbIINE TEPUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
MEepUOANYECKON TaOJMIe, C YHUCIOBBIMM XapaKTEPUCTHUKAMU  CTPOEHHUS aTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, O0IIee YUCIIO AJIEKTPOHOB U paclpeiesieHne UX MO AJIEKTPOHHBIM
CJIOSIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWMCTB 3JIEMEHTOB M UX COCIMHEHWUH B
Ipezieax MajbIX IEPUOJOB U INIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

6) KJ1accu(UIUpPoOBaTh XUMUYECKHUE 3JIEMEHThI; HEOpPraHUYECKHE BEIeCTBa; XUMHUYECKHUE
peakiuu (MO YUCIYy W COCTaBY YYAacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
M3MEHEHHUIO CTENeHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

7) XapakTepu30BaTh (OMHCHIBATh) OOIMME M CHENUPUISCKHE XHUMHUYECKHE CBONCTBA
MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkAas OMHCAHHE MPUMEpPaMU MOJEKYJISPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKLINM;

8) COCTaBJIATh YPABHEHUS JJIEKTPOJIMTUYECKON AUCCOLMALIMUA KUCIIOT, IIEN0YEH U COJeH;
NOJTHBIE W COKpAII€HHBbIE YpaBHEHMsS peakiuil HOHHOro OOMEHa; YypaBHEHHS peaKIHid,
MOATBEPKIAIOLIUX CYILIECTBOBAHUE I€HETUUECKOM CBSA3M MEXY BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

9) pacKpbIBaTh CYHIHOCTb OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX pEaKIUi IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

10)  mporHO3WMpOBaTh CBOWCTBA BEHIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS; BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUAX;

11)  BBIYKCISATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB; MacCOBYIO



JOJTI0 XMMHMYECKOIO 3J€MEHTa Mo (opMyse COEIMHEHMs; MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKIuHy;

12)  crnemoBarh TpaBWiaM TOJNB30BAaHHMS XUMHYECKOW TOCYHOH U JabopaTopHBIM
0o0OpyJIOBaHUEM, a TaKXKe IMpaBWIaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMHU
[0 BBIMIOJHEHHIO JIAOOPATOPHBIX XMMUYECKHX OTMBITOB IO MOJYYCHHIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa 1 yrJIeKHCIIoro rasa);

13)  NPOBOAMTH PeaKUWH, MOATBEPHKIAFOLINE KAYSCTBEHHBIH CO- CTaB Pa3IMYHBIX BELICCTB:
pacro3HaBaTh OIBITHBIM IYTEM XJOPHUI- OpOMHUI-, HOAUI-, KapOoHaT-, pocdar-, cuIuKaT-, cyabdart-,
I'¥- IPOKCHJ-UOHBI, KATUOHBI AMMOHUS U MOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

14)  npUMEHATH OCHOBHBIC ONEPAI[H MBICIUTEIBHON JEATEIILHO- CTH — aHAIM3 U CUHTE3,
CpaBHEHHE, O00O0IEHHe, CHCTEMAaTHU3allii0, BBISABICHHE NPUYMHHO-CIEJACTBEHHBIX CBS3eH — s
M3y4YEHUsl CBOWCTB BELIECTB M XUMUYECKHX PEAKLHM; €CTECTBEHHO-HAYYHBIE METOJbl NO3HAHUA —
HaOJI0eHNe, U3MEPEHNE, MO/IETIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICIICHHBIN) .

Copepxanue y4eOHOro mpeamera

BemecTtBo u XuMH4YecKasi peakuust

IIepnonnueckuit 3akoH . Ilepuoguueckas cucrema XxuMudeckux sineMeHToB /[ . M . Menneneesa .
CrpoeHne aTroMoB . 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMMUYECKHUX AJIEMEHTOB NEPBBIX TPEX
NEPUOJIOB, KajMsl, KalbLUsid M HUX COEAMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3JIEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOCHUEM UX ATOMOB .

CrpoeHne BelecTBa: BUABI XUMUYECKOW CBSI3M . THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKU U BUJJA XUMUYECKON CBA3H .

Krnaccudukanys nu HOMEHKJIaTypa HEOPraHWYECKUX BEIIEeCTB (MEXIyHapoJIHas U TpUBHAJIbHAs) .
XUMUYECKHE  CBOMCTBAa  BEIIECTB, OTHOCAIIMXCS K Ppa3IMYHBIM KJlaccaM HEOpraHMYeCKHX
COEIMHEHM, FeHETUYECKas CBSA3b HEOPraHNYECKHUX BEIIECTB .

Knaccupukanys XuMUUECKMX peakUui MO0 pa3IuyHbIM [pU3HaKaM ([0 4YHUCIYy U COCTaBy
Y4acTBYIOUIMX B PEAKIUH BEILECTB, MO TEIIOBOMY 3P (EKTy, M0 U3MEHEHUIO CTENEeHEeW OKUCIECHUS
XUMHUYECKHUX JIEMEHTOB, 10 OOPAaTUMOCTH, 110 YYaCTHIO KaTalu3aropa) . DK30- U SHAOTEPMHUECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS .

ITonatue o ckopoctH Xxumuueckoi peakiuu. [ToHarue o6 oOpaTUMBIX M HEOOPATUMBIX XMMUYECKUX
peakuusax . IloHATHE O TOMOr€HHBIX M TE€TEPOreHHBIX peakuusax . [loHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUSIOMINE HAa CKOPOCTh XMMHYECKON pEaKIMH U IMOJIOKEHHE XUMUYECKOTO

paBHOBECHSI.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxuu. CocraBnenue ypaBHEHUI

OKHUCJIUTEIHHO-BOCCTAHOBUTENILHBIX PEAKINI ¢ UCIIOIBF30BaHNEM METO/a dJIEKTPOHHOTO OanaHca .
Teopus 3MEKTPOTUTUUECKON TUCCOIMAIUU . DIEKTPOJIUTHI U HEAIEKTPONUTHl . KaTHOHBI, aHUOHBI .
MexaHu3M  AuCCOLMAIlMM  BEIIECTB C PAa3IMYHBIMU BUAAMH XHUMHYECKOW cBsa3u . CreneHb
nucconuanuy . CUIIbHBIEC U CTa0bIe AIEKTPOJIUTHI .

Peakiun wmoHHOTO OOMEHa. YCIOBHS TIPOTEKAaHWs peaKIUii HWOH- HOTO OOMEHa, TOJHBIE |
COKpalI€HHbIE MOHHBIE ypaBHEHHUS peak- Uil . CBoilcTBa KHCIOT, OCHOBaHHIl M cojeil B cBeTe
MPEACTABICHUI 00 AIEKTPOIUTHUECKON qucconuaniy . KadecTBeHHbIE peakiiuu Ha HOHBI . [loHsTHE O
TUIPOJIU3E COJIEH .



XHMHYECKHIl JKCIHEPUMMEHT: O3HAaKOMJIEHHE C  MOJENSMU  KPUCTAJUIMUECKHUX  PEHIETOK
HEOPTaHMYECKUX BEHIECTB — METANIOB W HEMETaUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xymopusia HaTpusi); UCCIEAOBAHHE 3aBHCHUMOCTH CKOPOCTHM XUMHUYECKOM pPEaKlUdh OT BO3JIEUCTBUS
pa3nuyHBIX  (PAKTOpOB; HCCIENIOBAaHHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB  BEIIECTB, IpoIEcca
JUCCOLMAIMU  KHUCJIOT, Ile- Joyeldl U cojell (BO3MOYKHO HCIOJIb30BaHUE BHJIEOMATEPUAIIOB);
MIPOBEJICHUE OINBITOB, WUTIOCTPUPYIOIIMX MPU3HAKK NPOTEKAaHUS peak- LUA HOHHOrO oOOMeHa
(oOpa3oBaHue ocajka, BbIACIEHUE ra3a, 00pa30BaHUE BOJbI); ONBITOB, WUIIOCTPUPYIOLUIUX TPUMEPHI
OKHUCJIU- TeJIbHO-BOCCTAHOBUTEIBHBIX peakluui (ropeHue, peaklud pas3iokKeHHs, COCIUHEHUSs);
pacrno3HaBaHHe HEOPraHUYECKUX BEILIECTB C MOMOIIbIO KaueCTBEHHBIX pEakUUi Ha MOHBI; pElICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 .

HeMeTa/uibl M UX coeIMHEHUS

OOmast xapakTepucThka rajoreHoB . OcoOEHHOCTH CTPOSHHsS aTO- MOB, XapaKTEPHbIE CTETECHU
okuciienus . CTpoeHne U (U3HYECKUE CBOWCTBA MPOCTBHIX BEIIECTB — TaJIOrCHOB . XHMHUYCCKUC
CBOMCTBAa Ha mpuMepe XJopa (B3aMMOJCHCTBHE C MeTalUlaMH, HEMeTajUlaMd, UIeI0YaMu)
XnopoBogopon . ComisiHas KUCJIOTa, XMMHYECKHE CBOW- CTBa, MOJIydeHUE, mpuMeHeHue . JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJIa HA OPraHM3M 4YelloBeKa . BakHeimine XJIopuabl W UX HaXO0XKJIECHUE B
MIPUPOJIE .

O6mias xapaktepucTtuka 371eMeHTOB VIA-rpynmsl . OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
CTENIEHU OKUCIICHUS .

Crpoenne M (uU3NYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIO- POAa U Cephbl . AIIIOTPOIHBIE
MoaU(HUKAIIMN KHUCIIOpOJa W cephl . XHW- MHUYECKHE CBOHCTBa cepbl . CepoBOIOpOA, CTPOCHHE,
¢bu3nuecKkue U XUMUYECKUe CBOMCTBA . OKCHIIBI Cepbl KaK MPEICTABUTEIM KHUCIOT- HBIX OKCHIOB .
Cepnas kucinorta, pU3MYecKue M XUMHUYECKHE CBOH- cTBa (00IIME Kak MpeACTaBUTENs Kiacca
KHCIIOT U creuuduye- ckue) . XuMUYEeCKHe PEeaKIliy, JIexkKallie B OCHOBE MPOMBIIIJIEHHOTO criocofa
nonxy4yeHus: cepHoil kucnotsl . Ilpumenenune . Conu cepHOW KUCIOTHI, KAYECTBEHHAsl peaklMs Ha
cynbdar-uoH . Haxoxaenue cepbl u e€ COeAMHEHMI B MpUPOJIe . XUMHUYECKOE 3arps3HEHHE OKpY-
Karollel cpelnbl COSAMHEHUSIMU cepbl (KUCIOTHBIE J0XKIW, 3arps3- HEHUE BO3AYyXa U BOJOEMOB),
CIIOCOOBI €ro MpPeA0TBPAIICHHUS .

OO6miast xapaktepuctuka 31eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
CTENIEHU OKUCIICHUS .

A30T, pacnpocTpaHeHHe B Npupoze, GU3NYECKue W XUMHUYeckue cBoiictBa . KpyroBopor a3ora B
npupoae . AMMHak, ero ¢pu3MYecKue U XMMHYECKHE CBOMCTBa, MoiydeHue u npumenenue . Comnu
aMMoO- HUs, WX (U3NYECKUE U XMMHUYECKHE CBOMCTBa, mpuMeHeHHe . Kade- cTBeHHas peakius Ha
WMOHBI aMMOHHS . A30THasi KHCIIOTa, €€ MOoNy- YyeHue, GU3NYECKue U XUMHUYECKHe CBOMCTBa (00Iue
KaK IpejacTa- BUTENS Kjacca KUCIOT U creuuduyeckue) . Vcnonb3oBaHWe HUTPATOB U coJied
aMMOHHUSI B Ka4€CTBE MHUHEPATBHBIX yI0OpeHnl . XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMIEH Cpeb
COCTMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH, 3arPsI3HEHNE BO3/IyXa, MOYBBI U BOJOE- MOB) .

®dochop, amnorponHsie Momudukamuu dochopa, GusMUECKue U XUMHUYECKHE cBoWcTBa . OKCH
dochopa(V) u dochopHas xkucinora, Quuveckne ©H XUMHUYECKHE CBOWMCTBA, IMOJyYCHHUE
Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YAOOPESHUH .

OO6mas xapakTepucTuka 371eMeHTOB [VA-rpymmbl . OCOOCHHOCTH CTPOCHHsI aTOMOB, XapaKTepHbIE
CTENIEHU OKUCIICHUS .

VYrinepoa, anoTponHbie MOAU(PUKAIINHN, PACTIPOCTPAHEHUE B MPH- poje, GU3HUYECKUE U XUMHYECKUE
cBoiictBa . Ancopouust . Kpyroso- pot yriaepona B npupojae . OKCuasl yriepoaa, ux (U3NUecKue u
XU- MHYECKHE CBOMCTBA, JICWCTBHE HAa IKWBBIE OPraHU3MBbl, IOJy4Ye€HHE W TPUMEHEHHE
DKoJIoTHYeCcKue MPoOIeMBbI, CBsI3aHHBIC ¢ OKcHAoM yriiepoaa(IV); runoresa riobdaabHOTO MOTETUICHUS



KJIMMaTa; nap- HUKOBBIA 3(dexT . YronpHas KUCIOTa M €€ COJM, UX (PU3NYECKHe M XMMHYECKHE
CBOWCTBa, MOJIy4YeHHE U puMeHeHue . KauecTBeHHas peakuusi Ha kapOOHAT-uoHHI . Vcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH M CEIbCKOM XO3SICTBE .

[lepBoHayasibHbIE MOHATHSL OO0 OPraHWYECKUX BEILIECTBAX KaK O COEAMHEHHUAX yriepoaa (MeTaH,
9TaH, 3TUJIEH, AllETWJIEH, ATaHOJ, TJIUIEPUH, YKCyCcHas Kuciora) . VX coctaB M XMMHYECKOE CTpoe-
Hue. [loHsTHe 0 OMONIOTMYECKU Ba)KHBIX BEIIECTBAaX: )KMpax, Oel- KaX, YrJeBOJax — U UX POJH B
YKU3HM YeoBeKa . MaTepralibHOE €JUHCTBO OPraHMYECKUX U HEOPTAHMYECKUX COCIUHEHUMN.
Kpemuuii, ero ¢usmyeckue u XUMHUYECKHE CBOWCTBa, mMojydeHue U mnpumeHenue . CoenuHeHUs
KpeMHusi B npupoge . Obmue npea- craBienus o6 oxcuae kpemMHuss(IV) m kpeMHHEBOH KHUCIOTE .
Cunukartel, MX UCMOJIb30BaHUE B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH . BakHelme CTpouTeIbHbIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, O0eToH, kene300eToH. [IpobiaeMbl 6€30macHOro UCIOIb30Ba-
HUsI CTPOUTEINIBHBIX MAaTEPHUAIIOB B IOBCEIHEBHOM KU3HH.

XUMUYECKUI 3KCIEPUMEHT: H3ydyeHHE OO0pa3lloB HEOpraHWye- CKHUX BEIIECTB, CBOMICTB COJISIHOM
KHCIIOTHI; MPOBEJCHUE Kaye- CTBEHHBIX PEaKIUi Ha XJIOPUI-HOHBI U HAOMIOACHHE MPU3HAKOB HX
MPOTEKAHUS; OIBITHI, OTpaXkawluue QU3NYECKHe U XUMHUYECKHE CBOWCTBAa TaJOT€HOB U UX
COeMHEHMH (BO3MOXKHO MCIIOJIb30BAHKUE BHIEOMATEPUANIOB); 03HAKOMIIEHHE ¢ 00pasliaMu XJIOPHI0B
(rano- reHuI0B); 03HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeTUHEHUSMHU (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB);  HAONIOJEHWE TMpo- Iecca  OOyrIMBaHMS — caxapa IO JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI; M3YYCHHE XUMHUYECKHUX CBOWCTB pa30aBIIeHHOW CEpHOM
KHCJIOTBI, TPOBEJICHHE KayeCTBEHHOW peakud Ha Cyib- (aT-uoH W HaONIoIeHWe MpHu3HaKa eé
IIPOTEKAHUS; O3HAKOMJIEHHE C (PU3MUECKMMM CBOMCTBAMHU a30Ta, (ochopa M UX COEAMHEHUN
(BO3MOXKHO HUCHOJB30BaHUE BHJIEOMATEPHANIOB), o0Opa3laMu a30T- HbIX U (OCPOPHBIX yIOOpEHUN;
noJiyueHue, cobupaHue, pacro3Ha- BaHHE U M3y4eHHE CBOICTB aMMHaKa; MPOBEICHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHMSI U (PocdaT-uOH M U3ydyeHHe NMPU3HAKOB X MPOTEKAHUS, B3aUMOJIEHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEJbI0 (BO3MOXHO HCIOJb30BAaHUE BUAEOMATEPHUAIIOB);
U3yuyeHHe Mojieleld KPUCTAUIMYECKUX PpeHIETOK anmasa, rpaduta, (yluiepeHa; 03HAKOMIICHHE C
IpoLeccoM aAcopOLUU pacTBOPEH- HBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
MIPOTUBOTa- 3a; MOJy4YeHHe, cOOMpaHue, paclo3HAaBaHWE U H3YYEHHE CBOMCTB YIJIEKHCIIOIO rasa;
MIPOBEJICHNE KAYECTBEHHBIX PEAKIMM Ha KapOo- HAaT- U CUJIMKAT-UOHBI U W3Y4YEHHUE NPU3HAKOB HX
MIPOTEKAHUsA; O3HAKOMJICHME C MPOAYKIMEN CHJIMKAaTHOM IPOMBIIIJIEHHOCTH; pele- HHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHele HeMeTallbl U UX COSTMHEHUS .

MeTaJuibl M UX COeIMHEHUS

OOmiast XapakTepuCTUKAa XMMHYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM HMX IOJIOKEHHS B
[Iepuonnueckoint cucreme xumuue- ckux anemMeHtoB J[ . M . Menneneesa u CTpoeHUsT aTOMOB
Crpoenne MeramuioB . Meramumueckas CBs3b M METAUIMYECKas KPUCTAIUIMYECKAs pEIIETKa
DJIEKTPOXUMHUYECKUH Al HAPSKEHU MeTall- T0B . PU3NYECKHE U XUMUYECKHE CBOKMCTBA METAJIIOB
. OOmue cro- coObl moay4yeHus: MeTaioB . [IoHATHE O KOPPO3UM METaUIOB, OC- HOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uH . CriiaBel (CTaib, YyTyH, AOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHUE B OBbITY
Y IPOMBIILIEH- HOCTH .

[Ileounble MeTalIbl: IMOJOKEHHE B llepuonnueckoil cucreme Xu- Mu4eckux siaemeHtoB J[ . U .
MeHeneeBa; CTpoeHUE UX aTOMOB; Ha- XO0XKJICHHUE B Ipupone . Pu3ndecKkue U XUuMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus W Kamus) . OKcHIBI W THAPOKCHABI HATpus H Ka- nus . [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHHH .

[[lenoyHO3eMeENbHBIE METAIBI MarHud W KajdblMil: TosnokeHue B Ilepumogumueckoil cucreme
XUMHYECKUX aneMeHToB [[ . 11 . MenzaeneeBa; CTpO€HHE MX aTOMOB; HAaxXOXKIAEHUE B MPHUPOJE .
dusnueckye 1 XUMHUYECKHE CBOMCTBA MarHus M KaldbliMg . BakHeWinue coequHe- HUS KaJbIUS



(oxcum, ruapoKcua, conr). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuogmyeckon cucreme XuMuuyeckux 3ieMeHTOB [ . 11 . Menneneesa;
CTPOEHHME aToMa; HaxOoXJeHHe B mpupoae. PU3NYECKUE M XUMHYECKHE CBOICTBA aJIOMUHUS.
AmdoTepHbIe CBOIMCTBA OKCHU/A U TUPOKCHUIA ATIOMUHHUSL.

Keneszo: mnonoxenue B llepuogmyeckon cucreme xumudeckux siemeHtoB [[. M. Menneneesa;
CTPOCHME aTOMa; HaXO)KIeHUE B npupoje . Puznyeckue U XMMHUYECKUE CBOMCTBA Xkene3a . OKcumpl,
ruapokcuabl u cou xxeneza(ll) u sxenesa(Ill), ux cocra, cBOWCTBA U MOTyUYEHHUE.

XuUMHYeCKHUil IKCIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3laMu MEeTauIOB M CIUIABOB, UX (U3NYECKUMHU
CBOWCTBaMM; M3y4YEHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMaTEepU-
aJIoB), 0COOEHHOCTEN B3aUMOJICHCTBUS OKCHU/Ia KAJIbLUs U HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB); UCCIIEJOBAHUE CBOMCTB JKECTKOM BOJBI; MPOIECCa TOPEHUs Kejle3a B KUCIOPOJie
(BO3MOYKHO HCIIOJIb30BaHUE BHUIEOMATEPUANIOB); MPU3HAKOB IPOTEKAaHUs KAYECTBEHHBIX PEAKIMM Ha
MOHBI (MarHusi, Kajablus, aqtoMuHus, uuHka, xenesa(ll) u xenesa(Ill), meau(1l)); nabmonenue u
ONMCaHME HPOLECCOB OKpAlIMBaHMUs IUIAMEHUM HOHAMHU HATpHsl, Kajaus W Kanblus (BO3MOXHO
UCIOJIb30BAHUE BHUJEOMATEPHAIIOB); MCCIEI0BaHNE aM(OTEPHBIX CBOWCTB I'MJIPOKCUAA ATIOMUHUS U
TMAPOKCU/IA LIMHKA; PELICHHE SKCIIEPUMEHTAIBHBIX 3ajad Mo Teme «BakHelmme MeTamibl M HX
COECUHEHUS .

XuMHus H OKpyKaloLas cpeaa

Hosbie maTepuansl u TexHOIOrHH. BellecTBa U MmaTepuanbl B IOBCEAHEBHOM KU3HU YEIOBEKA. XUMHUS
U 370poBbe . be3onacHoe Mc- Moib30BaHUE BEUIECTB U XMMHUYECKHUX peakuui B ObITy . IlepBas mo-
MOILIb [TPU XUMUYECKUX 0KOTraX U OTpaBiIeHUSIX . OCHOBBI HKOJIOTMYECKON rpaMOTHOCTH. XUMHUYECKOE
3arps3HEHUE OKpYy»Karolel cpepl (ImpeaenbHas 1omycTuMas KoHenTpauus Bemects — [1/1K). Posb
XMMHUU B PEIIEHUH 3KOJIOTHYECKUX MPOOIIEM.

ITpupoHBIE HICTOUHUKH YTIIEBOIOPOIOB (YroJib, IPUPOAHBIH ra3, HeTh), MPOIYKTHI UX IepepaboTKH,
UX POJb B OBITY ¥ IPOMBIIIUIEHHOCTH.

XUMHYeCKHIl JIKCIEPUMEHT: H3ydeHHe O00pa3lloB MarepuanoB (CTEKIO, CIUIaBbl METAaJJIOB,
MIOJINMEPHBIE MaTepUabl).

Me:xnpeamMerHbie CBSI3U

Peanuzanusi MeXnpeaAMETHBIX CBsI3€d NpU H3YYEHHHM XUMHHM B 9 Kilacce OCYIIECTBISETCS depes
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUHBbIX TOHATUH, TaK M MOHATHH, SBJISIOLINXCS
CHUCTEMHBIMU JIJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA .

OO1u1re ecTecTBEHHO-HAYUHbIe TIOHATHUS: HayyHbIH (akT, TMIIOTE- 3a, 3aKOH, TEOpHsl, aHAJIU3, CUHTE3,
KJaccuuKkanus, NepuoNIHOCTb, HAOII0IeHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIb,
SBJICHHE, TAPHUKOBBIN 3P PeKT, TeXHONIOrusl, MaTepuanbl. Pu3nka: MaTepusi, aToOM, IEKTPOH, IPOTOH,
HENUTpPOH, UOH, HYKJIHJ, U30TOIbI, PaMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUI 3aps]l, MPOBOJIHUKH,
MOJIYTIPOBOJIHUKH, JTUAJIEKTPUKU, (DOTOIIEMEHT, BEUIECTBO, TeNO, OO0BEM, arperaTHoe COCTOSHHE
BELIeCTBa, Tra3, pacTBOp, PaCTBOPUMOCTb, KpHCTaJUIMYeCcKas pemeéTKa, CIUlaBbl, (U3HUECKUe
BEJIMYUHBI, €UHUIIBI U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi:  ¢orocunre3, apixaHue, Ouocepa, IKOCUCTEMA, MHUHEpAIbHbIE  YyIOOpeHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOIIAEMbIE, TOTTUBO,
BOJHBIE PECYPCHI.



8 KJIACC

TEMATHYECKOE INTAHUPOBAHHUE

(2 u B HememI0, BCero 68 4, u3 HuX 4 4 — pe3epBHOE BpeMs1)

[[prMepHbIE TEMBI,
[PACKpPBIBAIOILINE TAHHBIN
pa3zies IporpaMMel,

1 KOJIMYECTBO YaCOB,
OTBOJUMOE Ha UX
M3ydeHue

OcHOBHOE COACPpIKAaHUE

OCHOBHBIE BUJIBI ICATEILHOCTH
00yJaroIuxcst

Paznen 1. BemectBo 1 xumuueckue peakiuu (17 1)

[loBTOpEeHME U
yTIIyOJICHHE 3HAaHUT
OCHOBHBIX Pa3/1€JIOB
Kypca 8 kiacca

(5 1)

[lepnonnueckuil 3akoH . [lepuoauyeckas
CHCTEeMa XUMHYCCKUX DJICMEHTOB

/1. 1. Menneneesa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
[epUOJI0B, KAJIMS, KAJIBIHUS U UX COSTUHECHUI
B COOTBETCTBHH C I10JIOKE- HUEM DJIICMEHTOB
B IEPUOJIMUECKON CUCTEME U CTPOCHUEM HX
ATOMOB .

Knaccudukaius 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEIIEeCTB (MEXIyHa-
POJIHAsI ¥ TPUBHAJIbHAS ) . XUMUYECKHE
CBOIMCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3JIMYHBIM KJIACCaM HEOPTraHUYECKHUX
COCIMHCHUH, NX TCHETUYICCKAs CBS3b
HEOPraHUYECKHUX BEIIECTB .

CTpoeHune BeecTBa: BUIbl XUMUYECKOM
CBSI3U U TUIIbI KPUCTAINIMYECKUX PEIIE- TOK .
3aBHCMOCTBH CBOMCTB BEIIIECTB OT UX
CTPOECHUA .

JleMoHCTpanyu

1 . Mozenu KpUCTAIUIMYECKUX PEHIETOK
HEOPraHUYECKUX BEIIECTB .

2 . KopoTkonepuoHas v JUIMHHOTIEPUO-
Hast popmel [leproandeckoil CUCTEMBI
XUMHYECKUX 3neMeHToB [l . 11 . MeHaemne-
eBa

6 XapakTepu30BaTh XUMUYECKUE
PJIEMEHTBI IIEPBBIX TPEX NEPUOOB,
KaJIUS U KAJIBIUS 110 UX MOJIOKEHHUIO
B [Iepronnueckoit cucreme J[ . 1 .
MeH- neneesa .

6 KnaccuduuupoBaTh 1 Ha3bIBaTh
HEOPraHNYECKHE BEIECTBA
M3YYEHHBIX KJIACCOB .

6 OnuCchIBaTh OOIINE XUMHUYSCKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX
KJIAC- COB, IIOATBEPK1ATh CBOMCTBA
puMepa- MU MOJIEKYIISIPHBIX
YpaBHEHUH XMMH- YECKUX PEAKLIHM .
6 OnpenensTh BUI XUMUYECKOU
CBSI3U U TUI KPUCTAJUIMUECKON
PELETKY BEILECTBA .

6 [IporHo3upoBath CBOMCTBA
BEILECTB B 3aBUCUMOCTH OT UX
CTPOCHHS .

6 BoicTpanBaTh pa3BEpHYThIE
MUCbMEH- HbIE U YCTHBIE OTBETHI C
OIOpou Ha

nH(popMannio U3 yueOHuKa U
CIIpaBOY- HbIX MaTE€pUaJOB,
rPaMOTHO MCITOJIb30- BaTh
M3Y4YCHHBINM IOHATUWHBIN anmapar
Kypca XUMUH .

6 Vcnonb30BaTh NpU BBITOTHEHUU
yueOHBIX 33JaHUi U B TIpoIecce
MCCIIeA0BaTENIbCKOM IeITeIbHOCTH
Hay4YHO-TIOMYJIIPHYIO JTUTEPATYPY
XUMUYECKOTO COJICpKAHUS,
CIIpaBOY- HBIE MaTePUAIIbI, PECYPCHI

MHurepHeTa




Tema 1. OcHOBHEIC 3aKOHO-
MEpPHOCTH XUMHUUYECKHUX
[peaKuii

(4 9)

Kiaccudukamnus XuMHIeCKUX peakIfi mo
[pa3IMYHBIM IpU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIMU
BEIIECTB, 10 TEIIOBOMY 3P QEKTY, 10
M3MCHCHMIO CTEIICHSH OKHMCIICHUS
XUMHYECKHX 3JIEMEHTOB, IO 00paTUMO-
CTH, TI0 YYaCTHUIO KaTajau3aropa) .

JK30- ¥ SHJIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHYECKUE ypaBHEHUs . [loHs-
THE O CKOPOCTU XMMHUYECKOUN peaKIiuu .
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTr€HHBIX
peakusx . [Tousarue 06 oOpaTumMbIx

M HEOOpAaTUMBIX XUMHUYECKUX PEAKIU- 5IX
. [lonsiTHE 0 XUMHUYECKOM PaBHOBE- CUH .
DaKTOpbl, BIUSIONINE HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE
XHMMHYECKOI0 PaBHOBECHUS .
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
peakiuu (3JIEKTPOHHBIN OamaHC OKUCIH-
TEIbHO-BOCCTAHOBHUTEIILHON PEAKIINH) .
JlemoHCTpanuu

1 . 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
[PEaKIUU OT PA3IMYHBIX (PAKTOPOB .

2 . Bo3eiicTBue karaausaropa Ha
CKOPOCTh XUMHUUYECKOU PEAKIINH .

3 . [IpumMepsl HEOOPATUMBIX U 0OpaTH- MBIX
[peaKuuii .

4 . CMmenieHne paBHOBECUSI XUMUYECKOM
[peaKIny .

Breraucnenus

— KOJIMYECTBA BEIISCTBA, 00HEMa U MacChl
[pEareHTOB WJIA MPOAYKTOB 10 YPAaBHEHUSIM
XAMHYECKUX PEAKIUN

6 PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUNA U IPUMEHSTH 3TH MOHITHUS
[IpU ONMCAHUU CBOICTB BEILIECTB U
WX IIPEBPALLECHUN .

6 KnaccupuuupoBaTh XUMHUYECKHE
[PEAKIMU MO PA3IMYHBIM MMPU3HAKAM

6 YcTraHaBiIMBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKLIUH OT
pa3IU4YHbBIX (PAaKTOPOB .

6 [IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX
[peBpallle- HUi B pa3InyHbIX
YCIOBUSX .

6 OnpenensiTe OKUCIUTENb U
BOCCTaHO- BUTEIHL B OBP .

6 CocTaBJsATh SJIEKTPOHHBIN OanaHc
[peakuuu .

6 [Ipou3BOANUTH BBIUKCIEHHUS 110
XUMHUYE- CKUM YPaBHEHUSIM .

6 BoicTpanBath pa3BEpHYThIE
MMCbMEH- HbI€ U YCTHBIE OTBETHI C
omopoil Ha HHGOPMAIIHIO U3
yueOHHUKa U CIIPaBOY- HBIX
MaTepuaioB, IPaAMOTHO UCIIOJIb30-
BAaTh U3yYEHHbIN NOHATUIHBIN
anmnapar Kypca XUMHH .

6 Vcnonb30BaTh IpH BBITOTHEHUU
yueOHBIX 33JJaHUI U B TIpoIiecce
MICCIIEIOBATEIBCKOM 1EATENBHOCTH
Hay4YHO-TIONYJISPHYIO JIUTEPATypy
XUMHUYECKOTO COJEpKaHUS,
CIPaBOY- HbIE MaTEPUAJIbL, PECYPCHI
HMHurepHera




Tema 2.
DIEKTPOIUTUYECKAs
uccoanusl.
XUMHYECKUE PEAKLIUU B
[pacTBOpax

(8 1)

Teopust FIEKTPOTUTHYECKON AUCCOIUA-
AU . DIEKTPOJIUTHI U HEDJICKTPOIUTHI .
KaTtnonsl, aHMOHBI . MeXaHu3M JHUCCO-
[UAlMKA BEILECTB C PA3IUYHBIMU BUAAMHU
XHUMHYECKOH cBA3M . CTereHb
nucconnanuu . CUIbHBIC U Cl1a0ble
PICKTPOJIUTHI .

Peakii HOHHOTO 0OMEHA, YCIIOBHUS UX
npoTtekanus . IoHHbIE ypaBHEHUS PEaKIIHA

XUMHYecKue CBOMCTBA KUCIOT, OCHOBA-
HUI ¥ COJICH B CBETE MPECTaBICHUN 00
RIIEKTpoIUTHYecKoi qucconuanuu . Cpena
pactBopa . [ToHsTHE O THAPOIU3E COJIEH .
KauecTBeHHBIC peaKIIMM HAa KATHOHBI U
AQHUOHBI .

JlemoHcTparuu

DNIeKTpUYECKasi MPOBOAUMOCTD PACTBO-
[POB BEILIECTB; ABUKCHHE NOHOB B AJICK-
TPUYECKOM TIOJIE .

OnBITHI, UJUTIOCTPUPYIOLINE TPU3HAKH
MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa .
OnBITHI 110 ONIPEAETICHUIO CPE/IbI B
[pacTBOpax coJyiek (XJIopuaa HaTpus,
KapOoHaTa HaTpusl, XJIOpUAA IUHKA) .
JlaGopaTopHbIe U TPAKTUICCKHE PAOOTHI
JlaGopaTOpHBIH OTIBIT:

Peakini HOHHOTO 0OMEHa B pacTBOpax
HIIEKTPOIUTOB: cyibdara meau(ll)

1 mEnouu, kKapOoHaTa HATPUS U COJS- HOM
KHUCJIOTBI, PEAKIIN HEUTpaTU3aii MEX Ty
TUAPOKCUIOM KaJHsl U CONSTHOM KUCIIOTOH .
[IpakTuueckas padora:

Ne 1 . Pemienue skciepuMeHTANIBHBIX 33124
10 TEME .

Brruncienus

— 110 YPaBHCHHSIM XUMHUYICCKUX PEAKITUi

6 PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHM, & TAKXKE CMBICII TEOPUU
PIEKTPOIIUTUYECKOM TUCCOLUAIUH .
6 OOBACHATH IPUUNHBI
PIIEKTPOIPOBO/I- HOCTU BOJHBIX
[PacTBOpPOB .

6 CoCcTaBJIsITh YpaBHEHUS
TCCOLIMAIIMU KUCIIOT, LEJI0UEH U
COJICH, ITOJTHEIC

1 COKpaLIEHHbIC HOHHBIE YPaBHEHHUS
XUMHYECKHUX PEAKIHi HOHHOTO
oOMeHa .

6 [InanupoBaTh 1 OCYIIECTBIISITH Ha
MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH
HaOII0E€HUS, A€JIaTh BEIBOIBI 10
pe3ynbTaTaM SKCIIepUMEH- Ta .

6 CnenoBarb IpaBHiIaM
Oe30macHOi paboTHI B JabOpaTOpun
[IPU UCII0JIb30- BAHUM XUMUYECKOU
MOCY/bl 1 000PY/10- BaHUS .

6 [Ipou3BOANUTH BBIUNCIEHHUS 110
XUMHYE- CKUM YPaBHEHUSM .

6 BoicTpanBarh pa3BEpHyThIE
MUCHbMEH- HbI€ U YCTHBIE OTBETHI C
oTopoil Ha HHGOPMAIIHIO U3
yueOHHMKa U CIIPaBOY- HbIX
MaTEpUaoB, TPAMOTHO MCIIOJIb30-
BATh U3Y4YCHHBIN TOHATUHHBIN
anmnapar Kypca XUMHH .

6 Vcrosnb30BaTh NMpH BBHITOJIHEHUU
y4eOHBIX 3aJaHuH U B Ipoliecce
MCCIIEIOBATENbCKOM 1€ATEIbHOCTU
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOI0 COJIepKaHus,
CIIpaBOY- HbI€ MaTepUaJIbl, PECYpPChI
MuTepHera

Pasnen 2. Hemeramibl u ux coequHenus (24 )




Tema 3. O0mas xapakTepu-
CTHKA XUMHYECKUX
piemeH- ToB VIIA-Tpynmsl.
["anorensl (4 1)

OO01ast XapaKTepUCTUKA FaJIOT€HOB .
OCOOEHHOCTH CTPOSHUS ATOMOB 3TUX
AIIEMEHTOB, XapaKTePHbIE JJIsl HUX CTETICHU
okucienus . Ctpoenue u pusndeckue
CBOMCTBA MPOCTHIX Be- IIECTB — I'aJIOTEHOB
. XMMHYECKHUE CBOMCTBA HA PUMEPE XJIOpa
(B3auMoO- JIeiiCTBHE C METaIlJIaMH,
HeMeTaJllaMHy, 1eJI04aMHK) . XJI0POBOJA0PO/]
. ConstHast KuCIOTa, XUMHUYECKHE CBOICTBA,
rnoiy4yeHue, npumeHeHue . KauecrBen- Hoie
[pEaKuy Ha raJOreHU 1-MOHBI .

/lelicTBue XJ10pa U XJI0pOBOJOPOIa HA
OpraHu3M 4esioBeka . Baxxnenue
XJIOPUABI U UX HAXOXKJACHUE B IPUPOJE .
JlemoHcTpanuu Buneomarepuansr:
TaJIOTEHBI U UX COCIUHECHHUS .

OO6pasibl XJIOPUIOB .

JlaGopaTopHbIC U TPAKTUIESCKHE PAOOTHI
JlaGopaTopHbiit onbIT: Pacrio3HaBanue
xJ0pua-uoHoB . [IpakTuueckas padora:

Ne 2 . [TosmydeHue CONMsTHON KUCIOTHI,
M3y4eHHE e€ CBOMCTB .

Breruucnenus

[0 YPaBHEHUSIM XUMUYECKHUX Peak- UM,
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE;
00BEMOB ra30B MO YPAaBHEHUIO PEaKIUU HA
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH
ra3oB

6 OOBACHATH 0011IKE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB HEMETAJJIOB M UX
COCIIMHEHMH B IIpeeaax MallbIX
[epUOo- JIOB U IJIaBHBIX MMOATPYIIT
[leproanue- CKOM CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB C YU4ETOM
CTPOEHHS UX aTOMOB .

6 XapakTepu3oBaTh (HU3NIECKUEC U
X1- MUYECKUE CBOWCTBA IPOCTHIX
BEIIECTB raJIO€HOB (Ha MpUMepe
XJI0pa) U CJI0KHBIX BELIECTB
(XJ10pOBOIOPO/IA, XJIOPUAA HATPHUS),
CIOCOOBI UX MOJyYe- HUS,
MPUMEHEHUE U 3HAYCHHE B IPUPOJIE
Y JKU3HU YEJIOBEKA .

6 OnpenensTh rajJoreHua-uOoHbI B
[pacTBope .

6 [ImaHupoBaTh M OCYLIECTBIISITH HA
MPAKTUKE XUMUYECKUE
PKCIIEPUMEHTBHI, IPOBOUTH
HAOJI0/ICHUS, 1eJaTh BHIBOIBI 110
[pe3yJibTaTaM 3KCIEPUMEHTA .

6 CnenoBath MpaBmiIiaM 0€3011acHON
[pabo- ThI B 1aOOpaToOpUu Mpu
MCIIOJIb30BAaHUU XUMUYECKOM

MOCY 16 1 00OPYAOBAHUS .

6 BeicTpanBaTh pa3BEpHYThIE
MCbMEH- HbI€ U YCTHBIE OTBETHI C
0Topoi Ha MH(OpPMAIHIO U3
yueOHHMKa U CIIPaBOY- HbIX
MaTepUaoB, TPAMOTHO MCIIOJIb30-
BATh U3YYCHHBIN TOHATUHHBIN
anmnapar Kypca XUMHH .

6 Vcronb30BaTh MpH BBITOJIHEHUU
y4eOHBIX 3aJaHUH U B IIpoliecce
MCCIIEI0BATENbCKOM 1€ATEIbHOCTU
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOI0 COJIepKaHus,
CIPaBOY- HbIE MaTEPUAIIBL, PECYPCHI
NurepHera




Tema 4. O0mas xapakTepu-
CTHKA XUMHYECKUX
biiemMeH- ToB VIA-Tpynmsbl.
Cepa u e€ coenunenus (5

)

OO011ast XapaKTepUCTUKA 3JIEMEHTOB
VIA-rpynmel . OcoGeHHOCTH CTPOEHUS
AQTOMOB 3THX AJIEMEHTOB, XapaKTEpPHbIE JIs
HUX CTENeHU okucieHus . CTpoeHue u
(bu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHMCJIOPO/a U CEPHI .

AJUIOTpOonHbIE MOIUGUKALUNA KUCIOPO-
a 1 cepbl . XMMHUYECKUE CBOMCTBA CEPHI .
CepoBoopoi, CTpoeHue, (hru3nuecKue

1 XUMUYecKue cBoMCTBA . OKCHUIBI CEPhI
Kak IIPEJACTABUTENN KUCIOTHBIX OKCH- OB
. CepHnas xucnota, pusndeckue

1 XUMUYECKHUE CBOKCTBA (00IIHE KaK
[IpeICTaBUTEINSI KJIacca KUCIIOT U CIELH-
(brueckue), MPUMEHEHHUE .

XHMMHUYECKUE PEAKIUH, JIEKAIUE B OC-
HOBE MPOMBIILIEHHOTO crioco0a moiyye-
HUsI CEpHOM KUCIIOTHI . Annaparsl U
[IPOTEKAOIIKE B HUX MTPOLECCHI (Ha Mpu-
Mepe MMPOU3BOJICTBA CEPHOM KUCIOTHI) .
Comu CepHOM KHCIIOThI, KaueCTBEHHAs
[peaxius Ha CylIb(aT-uoH .

HaxoxaeHue cepbl 1 €€ coeTMHEHU N

B IpUpojie . XUMUYECKOE 3arpsi3HEHHE
OKpY>KaroIel Cpelibl COEUHEHUSIMU CEPbI
(KUCIIOTHBIE JOXIH, 3arpsiI3HEHIE BO3/1yXa
1 BOJJOEMOB), CITOCOOBI €T0
MpEeAOTBPALLIEHUS .

JleMoHCTpannu

Komnekuuu (BugeoMaTepuansl): cepa u eé
COECTUHEHMUS .

OO0yrnuBaHue caxapa Mo J1eHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI .
JlaGopaTopHble U TpaKTHIeCKue paboThI
JlaGoparopHble  onbIThl: OOHapyX)eHHE
cynb(aT-uoHOB . B3aumoneiicteue
pa30aBIIEHHON CEPHOM KUCIIOTHI C IIMHKOM .
Brruncienus

[0 YPAaBHEHHSIM XUMHUYECKUX PEaAKIU;
MacCOBOM J0JIM BbIXOJa MPOAYKTa peaKuu

6 OOBACHATH 0011IKE
3aKOHOMEPHOCTH B U3MEHEHUU
cBOMCTB AemMeHToB VIA-rpynms! u
UX COeIUHEHUN

C Y4ETOM CTPOCHHS UX aTOMOB .

6 XapakTepus3oBaTh (HU3HUECKUC
U XUMUYECKUE CBOMCTBA MTPOCTOTO
BEILIECTBA CEPBI U €€ COCIMHEHU I
(cepoBoJI0OpOIa, OKCHJIOB CEPHI,
CepHOM KUCIIOTHI, CyIb(paToB),
CIIOCOOBI NX

[OJTy4YeHUs, TPUMEHEHUE U
3HAYEHUE B MPUPOJIE U KUZHU
YEIOBEKA .

6 OmnpenensaTh HATUYUE
CyJb(aT-MOHOB B PACTBOPE .

6 OOBACHATH CYLTHOCTh
PKOJIOTMUYECKUX MPOoOIeMm,
CBSI3aHHBIX C IIepepaboTKOI
COCTUHEHUI CepHlI .

6 [1maHupoBaTh M OCYLIECTBIISITH HA
MPAKTUKE XUMUYECKUE
PKCIIEPUMEHTBI, TPOBOIUTH
HAOIIO/ICHUS, JIe1aTh BHIBOJIBI 110
[pe3ysbTaTaM IKCIIEPUMEHTA .

6 CrnenoBarh npaBuiiaM
Oe30macHoi paboThl B 1ab0paTopun
[IPU UCIOJIb30- BAHUM XUMUYECKOU
MOCYIbI 1 000pPYI0- BaHUS .

6 [Ipon3BOIUTH BHIYUCIIEHUS IO
XUMHUYE- CKUM YPaBHEHHSIM .

6 Vcronb30Bath MpH BBHITTOIHEHUU
y4eOHBIX 3aJJaHUN TEKCThI
yueOHHUKa, CIIPAaBOYHbBIE MaTePUAIIbI
(Ilepuonuue- ckyro cucrtemy
XUMHYECKHUX deMeHTOB JI . 1 .
Menpeneena, TaOIHIly pacTBOPHU-
MOCTHU KUCJIOT, OCHOBAaHUW U COJIEU
B BOJIC, JIEKTPOXUMUYECKUHN P
HaMPsKEHUH METaIIoB) .

6 Icrionp30BaTh IPH BBITOJTHEHUU
yueO- HbIX 3aJlaHUil U B Mpoliecce
Hccle0Ba- TeICKOU JEATeTbHOCTH
Hay4YHO-TIONY- JIAPHYIO INTEPATYPY
XUMHUYECKOTO COJICPKAHUSA,
CIIpaBOYHBIE MaTEPHAJIbI, PECYPCHI

MurepHera




Tema 5. OGmias xapakTepu-
CTHKA XMMHYCCKHIX
piieMeH- TOB V A-Tpymiibl.
IA30T, hocdop u ux
coenuHeHU (7 9)

OOr11ast XapaKTepUCTUKA SJIEMEHTOB
VA-rpynmsl . OCOOEHHOCTH CTPOCHUS
ATOMOB 3THX JIEMEHTOB, XapaKTEPHBIE /IS
HUX CTETICHU OKUCIICHUS .

A30T, pacripoCTpaHeHHe B IPUPO/IE,
(u3nyeckre 1 XUMHUECKUE CBOICTBA .
KpyroBopot a3ora B mpupoe .

AMMHaK, ero GU3N4ecKrue U XUMUYe- CKUe
CBOICTBA, ITOJy4EeHUE U IPHUMEHE- HUE .
Conu aMMOHMS, UX (U3NIECKHE

M XUMUYECKHE CBOWCTBA, IPUMEHECHHUE .
KayecTBeHHas peakiysi HA HOHBI aMMOHUS

A30THast KUCIIOTA, €€ (hru3nYecKue

1 XUMHUYECKHUE CBOKCTBA (00IIHE KaK
MpeACTaBUTENS KJacca KUCIOT
cnenuduaeckue) . Mcrons3oBanue
HUTPATOB U COJICH aMMOHHUS B KA4€CTBE
MUHEPAJIBHBIX YIOOPEHUH .

XUMUYeCcKoe 3arpsi3HEHUE OKPYKaro- Ien
Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHbBIE
OXKIH, 3arpsi3HEHUE BO3/Y- Xa, IOYBBI U
BOJIOEMOB) .

Dochop, anmnorponHbie MOAUPUKALINN
bocdopa, pusndeckre U XUMHIECKUC
CBOWCTBA .

Oxcun pochopa(V) u ochopnas kucnora,
(u3MUecKre U XUMHUYECKHE CBONCTBA,
nony4yeHue . KauecTBeHHas peakius Ha
(dbocdaT-uoHBI .

Vcnonb3oBanue pocaToB B KaUeCTBE
MUHEpaTbHBIX yI0OpeHHit . 3arpsi3HeHue
MPUPOAHBIX BOAOEMOB (ochaTramu .
JleMoHCTpanuu

Konnexuuu: pocdop u ux coeuHeHUs .
B3anmoaencTBre KOHLIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEIBIO .
JlaGopaTopHble U TpakTHUYEeCKHe paboThI
JlaGopaTopHbIE OTBITHI:

1 . B3aumopeiictBue colieii aMMOHUS €
IETOYBIO .

2 . O3HaKoMJIeHHE C 00pa3laMH a30THBIX U
(hochopHBIX y10OpeHuUi .

[TpakTudeckas padora:

Ne 3 . [TonmyyeHne ammuaka, H3y4eHHE €ro
CBOJNCTB .

Boraucnenus

— I10 YPaBHEHHSIM XUMUYECKUX PeaK- IIHid

6 OOBACHATH 0011IKE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 271eMEHTOB VA-TpyNIibl U
X COCIMHEHUN C y4ETOM CTPOCHHUS
X aTOMOB .

6 XapakTepu3oBarh (pu3UUecKue U
XUMHYECKHE CBOICTBA MPOCTHIX
BeIIeCTB a30Ta U pocdopa u ux
coeu- HeHUH (aMMuaka, coyei
aMMOHHUS, a30THON KHUCJIOTHI,
HUTpaTOB, okcuaa pochopa(V) u
(dhocdopHoit KuCIOTHI, ocharon),
CIIOCOOBI MX MOJTyYEHUS,
MpUMEHEHHE U 3HAUYCHHE B TIPUPOJIC
U SKU3HH YEJIOBEKA .

6 OnpenensiTh MOHbI AMMOHUSI U
(hoc- daT-MOHBI B pacTBOPE .

6 OOBSACHATH CYLTHOCTD
PKOJIOTMUYECKUX MPOoOIeMm,
CBSI3aHHBIX C HAXOXKJICHUEM
coeMHEHUH a30Ta u pocdopa B
OKpYKarollen cpese .

6 [TnanupoBaTh U OCYLECTBIIATH HA
NPaKTUKE XUMUIECKHE
HKCIEPUMEHTBI, IPOBOIUTD
HaOII0E€HUS, A€JaTh BEIBOIBI 10
pe3yibTaTaM dKCIepU- MEHTA .

6 CnenoBarh mpaBHiIaM
Oe3omacHoil paboThl B TabopaTopuu
MPH UCTIONTH30- BAHUW XUMHUYECKOU
OCY/Ibl U 000PYA0- BaHUS .

6 [Ipon3BOANTH BEIYHCIICHHUS TIO
XHUMHUY€e- CKUM YPaBHEHUSIM .

6 Vcrionp30BaTh P BHITIOJTHEHUN
Y4eOHBIX 3aaHUI TEKCTHI
yueOHUKa, CIIPaBOYHBIE MaTEPUAITBI
(meproanye- CKyr0 CUCTEMY
XUMHUYECKUX djiemeHToB [ . 1 .
MemieneeBa, TabIUIy pacTBOPH-
MOCTH KHCJIOT, OCHOBaHUH U COJIeH
B BOJIE, SJIEKTPOXUMHUECKUH psif
HanpsHKEHUH METalIoB) .

6 Vcronb30BaTh MpH BHIIOJTHEHUU
y4eOHBIX 3aJaHUH U B TIpoliecce
VCCIIEIOBATEILCKON ACSATEITbHOCTH
HAYYHO-TIONYJISIPHYIO JTUTEPATypy
XUMHYECKOTO COICPIKaHNS,
CIPaBOY- HbIE MaTEepHAIIbI, PECYPCHI
NuTepHera




Tema 6. OOmas
XxapaKTepuc- TUKa
XUMHUYECKUX 3JIEMEH- TOB
IVA-rpynmsl.

Yriaepoa U KpeMHUM U UX
COECIUHEHUS

(8 1)

Yrnepon, auioTponHbie MoauduKa- 1uy,
[pactipocTpaHeHue B IpUpoae, Gpu3ndeckue
1 XMMUYECKHE CBOMCTBA .

Ancopoumst . KpyroBopor yriiepona B
[IPUPOJIE .

Okcubl yraepoaa, ux Gpuandeckue

1 XUMUYECKUE CBOMCTBA, UX JICHCTBHIE HA
PKUBBIC OPTaHU3MBI, IIOJTy4YeHHUE

U IpUMEHEHHuEe . DKOoJIoTu4yeckue npoose-
MbI, CBSI3aHHBIC C OKCHIoM yriepo- na(1V);
rUI0TE3a II100aJIbHOTO MOTeIIe- HUS
KITUMaTa; MAPHUKOBBIN (D (DEKT .
YronbpHas KUCIIOTa U €€ COJIH, UX
(u3nUecKkre 1 XUMHUYECKHE CBOMCTBA,
nosyueHue u npuMeHenue . Kauectpen-
Hasl peaKiys Ha KapOOHAT-UOHBHI .
lcnonp30BaHKe KapOOHATOB B OBITY,
MEIUIIIHE, TPOMBIIIICHHOCTH, CEIb- CKOM
XO3AKUCTBE .

[lepBoHavanbHbIe MOHATHS 00 OpraHu-
YECKHUX BEIECTBAX KaK O COSAMHEHUSIX
yraepojaa: 0COOEHHOCTH COCTaBa u
cTpoeHus . [lorsiTre 0 6uoornyecKku
Ba)XHBIX BEIIECTBAX: JKHUpaxX, OeNKax,
yrieBoaax . MarepuaabHOE €TUHCTBO
OpraHUYECKUX M HEOPTaHUYECKUX
COCIMHEHUH .

KpemHui, ero ¢pusndeckue 1 XuMuye- CKue
CBOIICTBA, MTOJTyYCHHE U TIPUMEHE- HHE B
HIIEKTPOHUKE .

CoenunHeHus KpeMHus B mpupojie . O0miue
npencraBieHus 06 okcuae kpemuusa(1V) u
KpEeMHHEBOM KucioTe . CHIIMKAThI, UX
MCTIOJIb30BAaHUE B OBITY, MEJTUIIMHE,
[IPOMBILIIEHHOCTH . Baxk- Helmme
CTPOUTENIbHBIE MaTEepPHAIIbl: KEpaMHUKa,
CTEKIIO, IIEMEHT, OETOH, JKEIE300€TOH .
[TpoGieMbl 6€30MacHOTO UCTIOIB30BAHUS
CTPOMTENBHBIX MaTe- PHAJIOB B
[OBCEHEBHOM KU3HU .

/leMoHCTpanu

Monenu KpUCTAIUIMYECKUX PEIETOK
anMasa, rpaduTa, MOJIEKyIBI Qysuiepe- Ha .
AZICOpOIIHS paCTBOPEHHBIX BEIIIECTB
AKTUBUPOBAHHBIM yIiiéM . [IpoTrBoras .
Buneomarepualbl: CUIUKAaTHAS TIPO-
MBIIICHHOCTD .

Moienu MOJIEKYJ OpraHUYeCKHUX Be- IIECTB

JlaGopaTopHble U MIpaKTUIeCKre paboTh
JTaGopaTOpHBIN OTIBIT:
KauecTBeHHas peakius Ha KapOOHAT-HOH .

[IpakTrueckue paboThI:

6 OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB a1eMeHTOB |V A-rpynms! u
UX COCMHEHUM C y4é- TOM
CTPOCHUS UX aTOMOB .

6 XapakTepu3oBarh (pU3NIECKHE

1 XUMHYECKUE CBOMCTBA IPOCTHIX
BEIIECTB YIIIEPOIa M KPEMHHUS U UX
COCMHEHUH (OKCHIIOB yriepoja,
YTOJILHOM KUCIIOTBI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHEBO
KHCIIO- ThI, CHIINKATOB), CIIOCOOBI
WX TI0JTy4e- HUSI, IPUMEHECHUE
3HAUCHUE B MPUPOJIE U KUZHU
YeIIOBEKa .

6 OnpenensTh KapOOHAT- U
CHJIUKAT- HOHBI B PACTBOPE .

6 OOBSACHATH CYLTHOCTD
PKOJIOTMUYECKUX MPOoOIeMm,
CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKMCIIOTO ra3a B OKPYXKaroIIeh
cpene .

6 VimocTpupoBaTh B3aUMOCBSI3b
HEOPraHMYECKUX COCTMHCHUI
yIJIepojia U OPraHUIECKUX BEUICCTB

6 [ImaHupoBaTh M OCYLIECTBIISITH HA
NPaKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,

POBOJIUTH HaOIIOAEHUS, AeaTh
BEIBOIBI TI0 pe3yJIbTaTaM
HKCHEPUMEHTA .

6 CnenoBarh mpaBHiIaM
Oe3omacHoil paboThl B TabopaTopuu
MPH UCTIOH30- BAHUU XUMHUYECKOM
OCY/Ibl U 000PYA0- BaHUS .

6 Vcrionp30BaTh P BHITIOJTHEHUN
y4eOHBIX 3aaHU TEKCTHI
yueOHUKa, CIIPaBOYHBIE MaTEPUAITBI
(ITepuonnye- cKyro cCUCTEMY
XUMHYECKHUX djiemeHToB JI . 1 .
MemieneeBa, TaOIUILy pacTBOPH-
MOCTH KHCJIOT, OCHOBaHUM U COJIeH
B BOJIE, SJIEKTPOXUMHUECKUH psif
HanpsLKEHUH METalIoB) .

6 Vcrionb30BaTh MpH BHIIOJTHEHUU
yueOHBIX 3aJaHUi U B TIpoIecce
MCCIIEI0BATEBCKON AEATEIbHOCTH
HAYYHO-TIONYJISIPHYIO JTUTEPATypy
XMMHUYECKOTO COZIep KaHus,
CIpaBOY- HBIE MaTEPHAIIBI, PECYPCHI
HutepHera




No 4 . [TosrydeHue yriieKuciioro rasa .
o teme «HemeramibDy .
Brruncinenus

€CJIM OJINH U3 PEarcHTOB JIaH B BUJIE

nosei

KauecTBeHHas peakius Ha KapOOHAT-HOH .
No 5 . PerieHue skcriepuMEHTaIbHbBIX 3a/1a4

— I10 YPaBHEHUSIM XMMHUYECKUX PEAK- LU,

BOJJHOT'O pacTBOpa C U3BECTHOM MAacCOBOM

IPa3zzen 3. MeraJuiel 4 UiX CO

equnenus (20 )

Tema 7. O0mue cBOKMCTBA
METaJIJIOB

(4 1)

OO01mas XapaKTepUCTHKa XUMUYECKUX
PJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
nx noyioxkenus B [lepuognueckon
CHUCTEME XMMUYECKUX IJIEMEHTOB

JI . 11 . MeHzeneeBa u CTpOEHUSI aTOMOB
. CTpoenue MeTajuioB .
Meranueckas CBA3b U METaNINYECKast
KpUCTa/UIN4e- CKasg peuerka
DIIEKTPOXUMHUYECKUI Pl HANPSIKEHUN
MeTaUIOB . DPu3nye- CKue u
XUMHUYECKHE CBOMCTBA METAILJIIOB .
O61m1He crocoOb! MOTYYEHUsI METAJIIOB .
[loHsATHE O KOPPO3UH METAIIIOB U
OCHOBHBIE CITOCOOBI 3aITUTHI OT KOPPO-
3un . CrinaBsl (CTallb, YyTYH,
IOpalltoMU- HU, OpOoH3a), UX
MpUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH .

JleMoHCTpanuu

O3HakoMIIeHHE C 00pa3liaMyu METaJIOB
Y CIUIaBOB, UX (PU3HUECKUMU
cBoricTBaMu . Moaenu
KPUCTAJUTMYECKUX PEHIETOK METAIIOB .
BuneoMmarepuansl: KOPpo3usi METAIOB

JlaGopaTopHbIe U IPAKTHYECKHE PAOOTHI
JlaGoparopHblie onbIThl: O3HAKOMIICHHE
c oOpa3iamMu CIJIaBOB METAJIJIOB .
3aBUCUMOCTh CKOPOCTH PEAKLIUU
MeTaJula ¢ KUCIOTON OT MPUPOJIbI
MeTasa .

Boraucnenus

— M0 YpPaBHEHUSIM XUMUYECKUX PeaK-
[I1iA, €CITH OJIMH U3 PEareHTOB COJEPIKHUT

[IpUMECH

6 PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSITHIA U IPUMEHSTH 3TH ITOHSATHS
[PY ONMHCAHUK CBOMCTB BEIIECTB U MX
[IPEBPAILCHU .

6 OOBSACHITH O0ITHE 3aKOHOMEPHOCTH
B N3MEHEHUHU CBOWCTB
HIIEMEHTOB-METaj- JIOB U UX
COCIMHEHUH C Y4ETOM CTPOE- HUSI UX
ATOMOB .

6 XapakTepu3oBaTh CTPOCHHUE
MeTaJuIoB, 001Ke Pu3ndecKue u
XMMHYECKHE CBOMCTBA METAJLIIOB .

6 XapakTepu3oBaTh 0011e CIOCOOBI
MOJTy4SHUSI METAJIOB .

6 CnenoBath npaBuiiaM 0€30MacHOM
paboTHI B TaOOPaTOPUU TIPHU UCTIOIB30-
BAHUM XMMUYECKON MOCYIbI U
000py10- BaHUS .

6 [Ipon3BOIUTH BHIYMCIIEHUS 11O
XUMHYE- CKUM YPaBHEHUSIM .

6 Mcionp30BaTh NpU BBITOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThl yUeOHUKa,
cripaBouyHble MaTepuansl (Ilepuonnye-
CKYIO CHCTEMY XUMUYECKHUX DJIEMEHTOB
/1 . 1 . MenneneeBa, Tabmuiry
[PacCTBOPU- MOCTH KHCJIOT, OCHOBaHHI
1 COJIEN B BOJIE, DJIEKTPOXUMHUYECKHUI
PSA HANIPSKEHU METaJIOB) .

6 Vcrionp30BaTh Npy BBHITOJIHEHUHT
YIeOHBIX 3aJJaHUH U B TIpoliecce
MCCIIEI0BATENbCKOM IEATETbHOCTH
HaY9IHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO CO/IepKaHUs, CIIPAaBOY-
HbIE MaTepualbl, pecypchl HTEepHETA




Tema 8. Baxxueiimme
MCTaAJI- JIbl U UX
COeIMHEHH

(16 1)

[Llenounbie MeTaisl . [lonoxenue B
[leproanueckoil CUCTEME XUMUYECKUX
snemeHToB I . 1 . Menpaeneena,
cTpoeHue aroMoB . Haxoxnenue B
[IPUPOJIE .

DU3NYECKUE U XMMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kamus) . OKCUIbI
Y TUAPOKCUJIBI HaTpust U Kanus . [Ipume-
HEHHE LIETOYHBIX METAJUIOB U UX
COCIMHEHHH .

[[{eT0uHO3EMENBHBIE METAJLIbI
MarHui U KaJbLUW, CTPOCHUE aTOMOB .
[Tonoxe- nue B [lepronuueckoi
CHUCTEME XUMUYE- CKUX 3JeMeHTOB /[ . 1
. Mennemneena .

Haxoxnenue B npupone . Puznueckue u
XUMUYECKHE CBOMCTBA . BaxkHelme
COCIMHECHUS KabIus (OKCUI, THIPOK-
cu, conn) . JKECTKOCTh BOABI U
CTIIOCOOBI €€ YCTpaHEHHS .

Antomunuii . [Tonoxxenue B [lepuoauye-
CKOM CHCTEME XMMHYECKHUX 3JIEMEHTOB
J1 . 1. MeHnneneeBa, CTpOE€HHE aTOMA .
Haxoxnenue B npupone . Pu3nueckue u
XUMHYECKHE CBOICTBa . AM(pOTEepHBIE
CBOWCTBA OKCHJIAa U THAPOKCHUA .
DKeneso . Ilonoxenue B Ileprnoanueckon
CUCTEME XUMUYECKUX DIEMEHTOB

/1. 1 . MenneneeBa, CTpoeHHE aTOMa .
Haxoxnenue B npupone . Puznueckue

6 OOBSACHSTH O0ITHE 3aKOHOMEPHOCTH
B N3MEHEHUHU CBOWCTB
HIIEMEHTOB-METaJj- JIOB B IPyNnax U ux
COCIMHEHUH C YY4ETOM CTPOECHUS UX
ATOMOB .

6 XapakTepu3oBaTh (GU3HUECKUEC U XU-
MUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB
METaJIOB U UX COCIMHEHUN (OKCHUIOB,
TUAPOKCHJIOB, COJICH), CIOCOOBI UX
MOJIy4eHUsl, IPUMEHEHHUE 1 3HAYCHUE B
MPUPOJIE U )KU3HH YEIOBEKa .

6 Pacnio3HaBath ¢ MOMOIIBIO
KaueCTBEH- HbIX PEaKINil HOHBI
METAJIJIOB (MarHusi, alFOMUHUS, [IMHKA,
bKesIe3a, MeJu) .

6 [1nanupoBaTh U OCYLIECTBIIATH Ha
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOICHNS, JeJIaTh
BBIBOJIBI 110 pe3y/IbTaTaM
DKCIIEPUMEHTA .

6 CrnemoBath MpaBuiiaM 0€3011aCHOM
pabo- Tl B 1TabOpaTopuu rpu
MCIIOJIb30BAaHUU XUMHUYECKOM MOCY/IBI
1 000pyIOBaHUS .

6 [Ipou3BOINUTH BBIUMCIICHHUS 110
XUMHYC- CKUM YPABHCHHSIM .

6 BoicTpanBath pa3BEpHyThIE
MUChMEH- HBIE U YCTHBIE OTBETHI C
oropoit Ha HHGOPMAITHIO U3 YICOHHKA
U CIPaBOY- HBIX MaTepUANIOB,
IPaMOTHO MCIOJIb30- BaTh U3y4YECHHBIN

NOHATUIHBIN annapaT Kypca XUMHUH .




1 XUMH4Yeckue cBocTBa . OKCUIBI,

ruapokcuIbl U conu sxenesa(ll)

u sxenesa(lll) .

/leMoHCTpanyu

B3anmoaeiicTBre HaTpUs ¢ BOJIOH .

OkpalliiBaHue MIAMEHH HOHAMU

HaTpUs U KaJus .

OkpalliiBaHue MIaMeHH HOHAMU

KaJIbLIMA .

BzanmoaeiicTBHEe OKCHIA KaJIbIU C

BOJIOH .

Bueomarepuanibl: TopeHUE Keje3a B

KHCJIOPO/JIE U XJIOPE .

JlaGopaTopHbIe U TPaKTUIECKHE PabOTHI

JlaGopaTopHbIE  OTIBITHI:

O3HakoMJIeHHE ¢ 00pa3aMu

AJTFOMHHUS U €r0 CIIABOB .

AM(pOTEpHBIE CBOMCTBA THAPOKCHIA

ATFOMHHUS .

KadecTBeHHBIC peakIMi HA HOHBI

bkeesa .

[IpakTHueckue paboThI:

Ne 6 . JKEcTKOCTE BOJBI 1 METOABI €€

YCTpAHEHUS .

Ne 7 . PemieHne sKCriepUMEHTAIIBHBIX

3a7a4 10 TeMe «MeTalibD .

Brraucinenus

[0 YPaBHEHUSAM XUMHYECKHUX peak- [UH,

€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

WJTH COICPIKHUT MIPUMECH;

MacCOBOM JI0JTM BbIXOJIa MPOAYKTa
CaKIUU

6 Mcnonbp30BaTh MPHU BBHIMOJIHEHUHT
y4e€OHBIX 3aJJaHUI U B IIpOLIECCE
MCCIIEIOBATEIBCKOM 1eATEeIbHOCTH
Hay4YHO-IIOIYIAPHYIO JITUTEPATYPY
XMMHUYECKOTO COJIEpKaHusl, CIIPaBOY-
HbIC MaTepUallbl, pecypcbl IHTepHera

Paznen 4. Xumus u okpyxatoras cpeaa (3 u)

Tema 9. BemlectBa u
MaTepu- allbl B )KU3HH
UeJIOBEKa

(3 1)

HoBble MaTeprasbl U TEXHOJIOTUH .
BemecTBa 1 Marepuasl B
TMOBCEHEBHOM KM3HH YeJIOBEKA .
XUMUS U 300POBbBE .

be3onacHoe UCIOIb30BaHUE BELIECTB U
XUMHAYECKHX PEaKIil B OBITY .

[ IpupoHbIE NCTOYHUKH YTIIEBOIOPOIOB
(yroJib, IpuUpOAHBIHA ra3, HedTh),
MPOIYKTHI UX MEPepabOTKU, UX POIIh

B OBITY M IPOMBILIIEHHOCTH .

OCHOBBI IKOJIOTUYECKOM IPAMOTHOCTH .
XMMUYECKOE 3arpsI3HEHUE OKPYIKaAIO-
el cpenbl (MpeaebHO TOTyCTUMAst
KoHIeHTpanus Bemects — [1/IK) .
Ponb XuMHUH B pelIeHUH SKOJIOTHYECKUX
npobiem

6 XapakTepu30oBaTh pOJb XUMHUU B pa3-
IMYHBIX chepax IesTeIbHOCTH JII0JIeH,
OCHOBHBIE BEILIECTBA 1 MaTe€pHaJIbl,
MPUMEHSEMBIE B )KU3HU COBPEMEHHOTO
Ye0BeKa .

6 OOBSICHITH YCIIOBHUSI O€30MMaCHOTO
MCTIOJTH30BaHUS BEIIECTB U XUMHUYE-
CKUX PEaKIMi B OBITY .

6 AHAJIN3UPOBATh U KPUTHYECKHU
OLIEHUBATh UH(OPMALIHIO O BIUSHUH
MPOMBIIIUIEHHOCTH, CEITLCKOTO XO035M-
CTBa, TPAHCIIOPTa U JIp . HA COCTOSIHUE
OKPYXKAIOIIECH CPEeabI .

6 YMeTh OKa3bIBaTh MEPBYIO MOMOIIb
MPU XUMUYECKUX 0XKOTax H
OTpaBIICHUSIX .

6 [IpuHUMaTh yyactue B 00CYKIACHUH
Mpo0IeM XMMUYECKON 1 9KOJIOTHYe-
CKOM HaIpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIHIO 110 podsIeMe




W TIpeiaraTh BO3SMOXKHBIE ITyTH €€
pereHus




