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HosicHuTebHASA 3aNIMCKA

PaGouas nmporpamma mo XMMHM Ha YpOBHE OCHOBHOT'O 00I11ero o0pa3oBaHUs COCTAaBJIEHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHOW MPOTPAMMBI,
npecraBieHHbIX B DeepaabHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOIO OOIIETO
oOpa3oBaHMs, YTBEPKIECHHOTO NpHUKa3oM MuHHCTEpCTBa OOpa3oBanus u Hayku PD Ne 287 ot
31.05.2021, ¢ yuerom IIpumepHoii mporpammsl BociuTaHusi, OCHOBHON 00pa30BaTEIbHOM MPOTPaMMBbI
MBOYVY «Ilo6enunckas COILL» ocHoBHOrOo 0O0IIero odpasoBaHusi, NpuMepHOW paboueil mporpaMMel
HNHucturyTa cTpareruu pa3putus oOpazoBanus Poccuiickoit Akanemun oopazoBanus M, 2021

B COOTBETCTBUH C

- Tlonmoxxenuem o paboueit mporpamme yueOHoro npeamera, kypca MBOY «Ilo6eaunckas COLL»
U OpPUEHTHPOBaHA HAa PEATHM3alMI0 B IEHTPE 00pa30BaHMs €CTECTBEHHOHAYYHOH M TEXHOJOTHUYECKOU
HarnpaBieHHOCTel «Touka pocta», cozmanHoro Ha 6aze MBOVY «llo6emunckas COII» c¢ menbro
pa3BuTHs y 00y4JarOMIUXCsl €CTECTBEHHOHAYYHOM, MaTeMaTHYeCKOH, MHPOPMAIITMOHHONW TPaMOTHOCTH,
(GbopMUpOBaHUST ~KPUTUYECKOTO M  KPEAaTHBHOTO  MBINUICHUS, COBEPIICHCTBOBAHMS  HAaBBIKOB
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOI HAINpaBIEHHOCTH, a TaKXe JJIs IPAaKTHUYECKOH OTpabOTKU
y4eOHOro MaTepuana 1o yueOHOMYy MPEeAMETY «XUMUS».

Ha 0a3ze nentpa «Touka pocTta» oOecredwBaeTcsi peanu3anus oO0pa3oBaTENbHBIX HPOTPaMM
€CTECTBEHHOHAYYHOW M TEXHOJOIMYECKON HampaBleHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBAHUSAMHU 3aKOHOMATENLCTBA B cdepe 00pazoBaHust U ¢ y4d€ToM pexkomeHnanuidi denepansbHOTo
orepaTtopa yueOHOro mpeamera «Xumusi». OOpa3oBaTenbHas MporpaMMa MO3BOJIIET UHTETPUPOBATH
peasin3yeMble 37€Ch MOAXO0/bl, CTPYKTYPY U COJAEp KaHME MPU OpraHu3aluu 0O0ydeHHs] XuMuu B 8—9
KJlaccaX, BBICTPOEHHOM Ha 0a3e Jr000ro M3 IOCTYMHBIX yueOHO-MeTonudeckux komiuiekcoB (YMK).
Hcnonb3oBanue o0opynoBanus 1eHTpa «Touka pocTa» 03BOJISIET CO3JaTh YCIOBUS:

. JUIS PacIIMPEHHsI COACPKAHMS IKOJIBHOIO XMMHYECKOTO 00pa30BaHMS;

. JUTSI TIOBBIIIICHUS TIO3HABATEIILHON aKTHBHOCTH 00yYaIONINXCS B €CTECTBEHHOHAYIHON
o0JacTy;

. JUIS. Pa3BHTHS JUYHOCTH peOCHKAa B TIpoIlecCe OOy4YeHHS XHMHH, €ro CIOCOOHOCTEH,
(GhopMUPOBaHUS U YIOBIETBOPEHHSI COITUAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

. Uit paboOTBl ¢ ONAapEHHBIMU INKOJHHUKAMH, OpPTaHW3allid WX Pa3BUTHS B Pa3TMYHBIX

obnacTsx o0pazoBaTeIbHOM, TBOPUYECKOH EATEILHOCTH.
[Tpumensist U poBbie 1adOpaTOPUN Ha YpOKaxX XUMHH, YHalllUecs] CMOTYT BBIIIOJHUTH MHOXKECTBO
71a00paTOPHBIX PAOOT M SKCIEPUMEHTOB 110 IPOTrpaMMe OCHOBHOW IMIKOJIBI.
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7.  ®epepanbHbIi TOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAHIAPT CPEeIHEro 001Iero oopa3oBaHus
(yrBepka€H mnpukazom MunucTepcTBa oOpazoBanuss W Hayku PD ot 17 wmas 2012r. Ne 413)
(pen.11.12.2020) — URL.: https://fgos.ru (mara obparnenus: 10.03.2021)

8.  Meronuveckne peKOMEHJAINU 10 CO3JaHUI0 M (HYHKIIMOHHPOBAHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0asze o00mIeoO0pa3oBaTeNbHBIX OpraHu3alil (YTBEpP)KIEHBI PaCHOPSIKEHUEM
MunucrepctBa  npocBemieHus P® ot 12 smBaps 2021 r . N P-4) . —
URL:http://www.consultant.ru/document/cons_doc_LAW _374695 (nata oopamenus: 10.03.2021)

9. Meroauveckne PEeKOMEHIAIMHA 1O CO3MAaHHI0O W (PYHKIIMOHHMPOBAHHIO LIEHTPOB LU(MPOBOTO
obpazoBanusa«IT-ky0» (yTBepxaeHbl pacnopsbkeHrneM MunucteperBa npocserienus PO orl2 suBaps
2021 r . Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc LAW 374572 (mara
obparenns:10.03.2021)

10. Meronnyeckue peKOMEHIAIMH 10 CO3JIaHUI0 U (PYHKIIMOHUPOBAHUIO B 00IIe00pa30BaTEeIbHBIX
OpraHM3aIysIX, PacHoONIOKEHHBIX B CETbCKON MECTHOCTH M MajbIX Topojiax, IEHTPOB 00pa30BaHUA
€CTECTBEHHOHAyYHOW U TEXHOJIOTHYeCKOoM HampaBieHHocTe («Touka pocra») (YTBEp)KIEHBI
pacniopsbkeHrneM MunHcTepcTBa mpocseineHus Poccuiickoit @eneparuu ot 12suBaps202 1r.NeP-6).—
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Kparkoe omucanue moaxoJ0B K CTPYKTYpPUPOBAHUIO MaTepUaoB B 00pa3oBaTeIbHON MpOrpaMMe
(OIT) mpencraBieHbl CleAyONINE pa3ieibl:
Mertoapl U3ydeHUs BEIIECTB U XUMUYECKHUX SBJICHUM. DKCIIEPUMEHTATIbHBIE OCHOBBI XUMHUH.
[IepBoHavyaJIbHBIE XUMUYECKUE TTOHATHS.
PacTtBopsI.
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COESTUHEHUH.
Teopust PIEKTPOTUTHYECKON TUCCOIUALINH.
6. XUMHYECKUE PEAKIUH.
7. XUMHYECKHUE JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB U UX COCTMHECHHUI).

NogakrwnpE

B ocHOBY BbIieNIeHUS TAKKUX Pa3/IeoB 3aJI0KEH XUMUYECKHI SKCIIEPUMEHT, TPaIMIIMOHHAS CHCTEMA
n3yueHus: XumMud. OCHOBHON (opMOi yueOHON AEATENbHOCTU SIBISAETCS XUMHUECKUI SKCIEPUMEHT,
MPOBOIMMBIA B BHUJIE JIAOOPATOPHBIX, MPAKTHYECKUX pPadOT W JAEMOHCTpanuid. JleMOHCTparmOHHBIA
9KCIIEPUMEHT TPOBOJUTCA B TOM CIIy4ae, €CIM OH ONAceH MJIs BBINOJHEHUS YYalllUMHUCA WIN
MMEIOLIUICS MpUuOOp MPEeACTaBIEH B €IMHCTBEHHOM SK3EMILISIpE.

Jist m3ydennst npeamera « XMMHsSD» Ha 3Tane OCHOBHOro odmero oopazosanusi orpoaurcs 140
yacoB: 8 kiacc- 70 gacoB; 9 kimacc—70 4dacoB. JlanHas oOpa3zoBarenbHas ImporpamMma o0ecreurnBacT
YCBOCHHME YYAIIMMHUCS BaXHEUIIMX XHMHYECKHX 3aKOHOB, TEOpPUH U TOHATHH; QopMupyeT
MPEACTABICHUE O POJIM XUMHUU B OKPYKAIOIIEM MHpPE M KU3HM yenoBeka. [Ipm 3TOM OCHOBHOE
BHHUMaHHUE YJENSIETCs CYIHOCTH XMMHUYECKUX PEAKIUI U METO/1aM UX OCYIIECTBICHUS.

OnHuM W3 OCHOBHBIX HPUHUMUIIOB IOCTPOEHUS MPOrPAMMSBI SIBISIETCS MPUHLUIT JOCTYITHOCTH.
OKclepUMEHTANIBHBIE JaHHBIE, MIOJIYYEHHbIE YUAIllUMUCS IIPU BBIIOJHEHUHN KOJWYECTBEHHBIX OIBITOB,
MMO3BOJISIIOT yYallUMCsl CaMOCTOSATENIbHO [€JaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTH. llomxonpl,
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3aJIOKCHHBIC B COACPIKAHHUC HNpOrpaMMbl KypcCa, CO3Aar0T HGOGXOZ[I/IMBIG yciaoBusa jiA CUCTCMHOI'O
YCBOCHUA YyUYalllUMUCA OCHOB HAyKH, I obecreyeHus pa3BUBAOMICIO W BOCIHUTHBIBAIOIICTO
BO3ACHUCTBUS 06yquI/1;1 Ha JIMYHOCTL y4allCrocs.

(DOpMI/IpyeMBIe 3HaHHUA OOJIKHBI CTaTb OCHOBOM CHCTEMBI Y6G)I(,Z[eHﬂﬁ IIKOJIbHKUKA, LHECHTPAJIbHBIM
AAPOM €T0 HAYYHOTO MUPOBO33PCHH.

Onucanue MarepuanbHO-TEXHUYECKOH ©0a3pl 1eHTpa «Touka pocTa», HCHOIB3YEMOro IS
peanu3anuy 00pa3oBaTENIbHBIX POrPaMM B paMKax MPernoiaBaHus XUMUU

Hudgposaa (komnvrwomepnasn) naoopamopua (I[JI), nporpaMMHO-anmapaTHbI KOMILIEKC,
JaTYNKOBAs CUCTEMa — KOMIUIEKT Y4eOHOTro 00OpyIOBaHUS, BKIIOYAIOUIMA M3MEPUTEIbHBIN OJIOK,
uHTepdeiic KOToporo mo3BOJIAET OOECHEeunBaTh CBSI3b C IMEPCOHAIBHBIM KOMIBIOTEPOM, M HaOOP
JTaTYNKOB, PETUCTPUPYIOLINX 3HAUCHUS PA3IMYHBIX (PU3MUECKUX BEINYHH.

Jlamuyux memnepamypsl NAAGMUHOGBLI — TPOCTOW U HAAESKHBIM [NATUYMUK, NMpEAHA3HAUEH MJIs
U3MEpPEHUsl TEMIEpaTyphl B BOJHBIX pacTBOpax M B Ta3oBbIX cperax. VMeeT pa3nnuHblii quana3oH
m3meperuii oT —40 o +180 °C. TexHuUyeckne XapaKTepUCTUKHU JAaTYMKA YKa3aHbl B MHCTPYKUUU IO
JKCILTyaTalyu.

Jlamuux memnepamyposl mepmonapHulii TpeHAa3HAuUCH Uil u3MepeHus temmeparyp ao 900°C.
Hcnonb3yeTcs npy BHIIOJHEHUH pa0oT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIaMEHH, IUIaBJICHUS U
Pa3noKeHUs BEIIECTB.

Jlamuuxonmuyeckouniomuocmu(Koaopumemp)—peIHa3zHaueH IITU3MEPEHUSIONITUYECKON
IUIOTHOCTA OKpAIIeHHBIX pacTBOpoB. Mcmonw3yercs mpu usydeHuun teM «PactBopb», «CKOpPOCTH
XUMHUYECKUX PEaKLMi», ONPEIeIeHUH KOHIEHTPAlluU OKPALIEHHbIX HOHOB.

Jlamuyux pH tipenHazHaueH sl U3MEPEHHUS BOJOPOIHOro mokasarens (pH) BOIHBIX pacTBOpPOB B
Pa3IMYHbIX UCCIIETOBAHUIX OOBEKTOB OKPYKAIOILEH CPEIbI.

Jlamuux nekmponpoeoonocmu TIpeHA3HAUCH ISl U3MEPEHHS YIEIbHOU 3JIEKTPONPOBOTHOCTU
KHUJKOCTEH, B TOM 4YHCII€ M BOAHBIX pacTBOpPOB BemlecTB. I[IpuMeHsieTcs NpU U3Y4YEHUU TEOPHUH
MEKTPOINTUYECKON TUCCOLMALINH, XapAKTEPUCTHK BOJHBIX PACTBOPOB

Jlamyuk X10puo-uonoeé WCNONb3yeTCsl Uil KOJWYECTBEHHOI'O OMNpPENETICHUsI COJAEpKAaHUS HOHOB
XJIOpa B BOJHBIX pacTBOpax, OYBE, NPOAYKTAaX NUTaHUA. K TaTUMKy NOJIKIIIOYAETCSI HOHOCEIEKTUBHBIN
anektpon (MC3) (pabouunii »5JEKTPOJa), NOTEHIMAJI KOTOPOTO 3aBUCUT OT KOHIEHTpAIH
OIIpeJIeNIIEMOT0 HOHA, B IAaHHOM Cilydae oT KoHIeHTpauuu annoHoB Cl. [Torennman UCD onpenenstor
OTHOCHUTEJILHO 3JIEKTPOa CPaBHEHUS, KaK IIPAaBUIIO, XJIOpCEPeOPSHOTO.

damuux Humpam-uono6é TIpEAHA3HAYEH I KOJMYECTBEHHOI'O OIPEAEICHUS HUTPaToB B
pa3IMYHbIX 00BEKTaX OKpY’KaIoLIei cpebl: BojEe, OBoLIaX, GPyKTax, KOJIOACHBIX U3AETUAX U T.J.

Mukpockon yugpoeoii ipeHa3Ha4YeH Ul U3ydeHus! GOpMbI KPUCTAJUIOB U HAOMIOIEHHS 32 pOCTOM
KpPHUCTAJJIOB.

Annapam 0aa npoeedenus xumuueckux peakuuii (AIIXP) nipeaHazHayeH Il MOJYyYEHUS U
JIEMOHCTpPAIIMK CBOMCTB TOKCHYHBIX MApOB UM ra30B . DTH BEIECTBA MOJIYYarOTCs B KoJOe-peakTope, 1
IpU HarpeBaHuu (WM Oe3 HarpeBaHMs) ra3000pa3HbIe BEUIECTBA MPOXOAAT Yepe3 MOINIOTUTENbHBIE
€MKOCTH (HacaJKd) C pacTBOpaMH pEareHToB, BCTYMalOT C HUMU B peakiuio. M30bITok rasza
MOTJIOIIAETCS KUAKUMH M TBEPABIMHM peareHTaMH, a TakKe aKTMBMPOBAHHBIM YIJIEM. AmmapaT darie
BCET0 UCIOJB3YIOT JJISl OJyYEHUs U IEMOHCTPAIlMU CBOWCTB XJIOpa, CEPOBOIOPOA.

Ilpuobop ona demoncmpayuu 3a6UCUMOCU CKOPOCHMU XUMUYECKUX DEAKUUIl Om Pa3nudHbiX
¢hakmopos wWCNONB3YIOT TNpPU HU3YyYeHHH TeMbl «CKOPOCTh XHMHUYECKON peakiuu» M TEerIOBOTrO
s dexTa xumuueckux peakuuid. [Ipudop 1aét BO3MOKHOCTH SKCIIEPUMEHTAIBLHO UCCIEI0BATh BIUSHHIE
Ha CKOPOCTh XHMHYECKHX peaklUui Cleayromux (akToOpoB: MNPUPOIbl PEarupyrolux BEIIECTB,
KOHIICHTPALMU Pearupyrolux BeIlecTB, IUIOMAAN T'PaHMLbl pa3zena (a3 B IeTepOreHHBIX CHUCTeMax
(TTOBEPXHOCTH COMPUKOCHOBEHUSI MEXK]ly PEarupyroluMy BeIIeCTBaMH), TeMIIepaTyphl, KaTaln3aropa,
MHTHOUTOpA.

Ilunemka-0ozamop tnpucnocobiieHue, HCHoiIb3yeMoe B JadopaTopuu Ui  OTMEpPUBAHUSA
orpenen€HHOro 00bEMa KHUIKOCTU. [IUIeTKN BBITyCKAaOTCA MEPEMEHHOTO M MOCTOSIHHOTO 00BhéMa. B
KOMIUIEKThl 00OpyIOBaHUS JJIs MEIULMHCKHUX KJIACCOB BXOISAT YAOOHBIE MHIETKH- 03aTOPbI
OJTHOKAHaJIbHbIE, IO3BOJIAIONINE HACTPOUTH HEOOXOIUMBIH 00BEM OTOMpaeMON >KUAKOCTH B TPEX
Pa3IMYHbIX JUana3oHax.

bana komounuposannaa rperHazHaueHa JUIsl HarpeBa CTEKJITHHBIX M (appopoBbIX COCYIOB, KOT 1A
TpeOyeTcst co3maTh BOKPYT HarpeBaeMoro cocyjga paBHOMEPHOE TeMIlepaTypHOe Iojie, HU30exkaTh



UCIOJIb30BaHUS  OTKPBITONO IUIAMEHM W pacKalI€HHOM ayekTpudeckod crnupanu. Kopmyc
KOMOWHHMpOBAaHHOW OaHM caenmaH w3 amoMuHusA. JKUAKOCTHasT dYacTh KOMOMHUPOBAHHOW OaHHU
3aKpBIBAETCS KOJIBLAMU PA3JINYHOrO JUAMETPA.

Ilpuéop ona nonayuenusa 2a3o06 WCIONB3YeTCS I TOJYYEHUS HEOOJbIIMX KOJUYECTB Ta30B:
BOJOPOJa, KUCIIOpoAa (U3 EPOKCHIa BOJIOPOAA), YIIIEKHCIIOrO rasa.

PaGouas mporpamma o xumuu st 8—9KJIaccoB ¢ UCMOIb30BaHUEM 00opyaoBaHus 1eHTpa «Touka
pocTa»

Ha 6ase wnentpa «Touka pocra» oOecriedynBaeTcsl peaiau3alus 00pa3oBaTENbHBIX MPOrpaMm
€CTECTBEHHO- HAy4YHONH M TEXHOJIOTMYECKOH HalpaBiIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSIMU 3aKOHOJIATeNIbCTBA B cdepe oOpa3oBaHus U ¢ yuéToM pexomeHnanuii degepaibHOro
orepaTtopa yueOHOro npeamera « XumMHs».

OOpazoBatenbHas Mporpamma IMO3BOJISIET MHTETPUPOBATH pealiu3yeMble IMOAXOMbI, CTPYKTYpYy H
COJIep’KaHue MPU OpraHu3aluu OO0ydeHHs XUMHH B 8—9Kiaccax, BBICTPOGHHOM Ha 0ase Jro0oro w3
JOCTYITHBIX Y4eOHO-MeToanueckux komruiekcoB (YMK).

Hcnonp3oBanue obopynoBanus «Touka pocra» npu peanusanuu gasHon OII mo3Boiser co3znaTh
YCIIOBHUSL:

-JIJ1s1 paCLIMPEHUs COJEPKaHUs IIKOJIBHOTO XUMUYECKOT0 00pa3oBaHus;

-J1715 TIOBBIIICHUS [T03HABATENIBHON aKTUBHOCTH O0OYYaIOIINXCS B €CTeCTBEHHOHAYYHOU 0071acTH;

-JUTSL pa3BUTHS TMYHOCTH peOEHKA B Mporiecce 00y4YeHHs XUMHUH, €T0 CIocoOHOCTEH, (hopMupoBaHHS
Y yJIOBJIETBOPEHHUS COLHATLHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

-Iu1st paboThl ¢ OJap&HHBIMU IIKOJBHUKAMH, OPraHU3alUU HMX Pa3BUTHS B Pa3IMYHBIX00IACTSIX
00pa3oBaTeNnbHO, TBOPUECKOM J1eATEIHHOCTH.

IHJIAHUPYEMBI EPE3YJIBTATBI OCBOEHUSA

W3yueHnne XMMUU B OCHOBHOW IIIKOJIE HANpaBJICHO HA JOCTIKEHUE OO0YYarOIIUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX PEe3yIbTaTOB OCBOCHHUS YU€OHOIO MpeIMeTa.

JIn4HOCTHBIE PE3yIbTATHI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHMS MPOTPaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs JIOCTUTAIOTCS B
XxoJe OOy4eHHs] XMMUU B €IMHCTBE y4yeOHONW M BOCIUTATENBbHON nesTenbHOcTH OpraHuszanuu B
COOTBETCTBUM C TPAAUIMOHHBIMM POCCUHCKUMHU COLUOKYJIBTYPHBIMH M JIYXOBHOHPAaBCTBEHHBIMHU
LEHHOCTSMH, TPUHATHIMM B OOIIECTBE NpaBWJIaMU M HOPMaMU IIOBEJIEHUS, U CIOCOOCTBYIOT
IpoleccaM CaMOINO3HAHUs, CAMOPA3BUTHS U COLUATTU3AIMH 00yUYarOIIUXCsl.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YaCTH:

Ilampuomuueckozo éocnumanus

1. LIEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAyYHOMY
HaclleIN0, TOHUMaHMsl 3HaYeHNUsI XMMUYECKON HayKH B )KM3HHU COBPEMEHHOT'0 00IIECTBa, CIIOCOOHOCTH
BJIaJIETh JIOCTOBEpPHOM MHGpoOpManuell O MepeloBbIX MJOCTH)KEHHUSIX M OTKPBITUSIX MHUPOBON U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00yCTpOICTBE MUpa M 0OIIECTBA;

I'pasicoanckozo éocnumanus

1. MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXJIMYHOCTHBIX OTHOILIEHUU B
KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH AESTENbHOCTHU NPHU BBINOJHEHUHM Y4EOHBIX,
MO3HABATENNbHBIX 3a/1a4, BBITOJHEHUH XUMHUYECKHUX SKCIHEPUMEHTOB, CO3/IaHUHM Y4YEOHBIX NPOEKTOB,
CTpEeMJIEHHMsS] K B3aMMONOHHMMAHHIO W B3aHMMOIIOMOLIM B MpOIECCe ITOW YyueOHOW IesTeNbHOCTH;
TOTOBHOCTH OLICHMBAaTh CBOE MOBEJEHUE U NOCTYNKU CBOMX TOBAPHILEH C MO3ULHUU HPAaBCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUN MTOCTYIIKOB;

Ilennocmu nayunozo nosnanus

1. MHPOBO33PEHUECKNX  NPEICTAaBICHHA O  BEIIECTBE W  XHMHYECKOW  PEAKLUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOUIMX OCHOBY JJIsl IOHUMAHMS
CYUIHOCTM HAay4YHOM KapTHHBI MHUpaA; NPEJICTaBICHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
IIPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOAHOM CpEeloM, O pPOIM XMMHUHM B IO3HAHUM ITHX
3aKOHOMEPHOCTEI;

2. IIO3HAaBaTCJIBbHBIX MOTHUBOB, HaHpaBHeHHBIX Ha HOHY‘IGHI/IG HOBBIX 3HaHI/II71 10 XHMHHU,
HEOOXOIUMBIX JUTsl O0BSICHEHUST HAOIIOJaEMBIX MTPOIIECCOB U SBJICHHI;
3. MO3HABATENbHON W MH(POPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIHHOMN

paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIIPABOYHOHN JIMTEPATYPOH, JOCTYITHBIMH TEXHHUECKUMH CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;
4, WHTEepeca K OOYyYEeHHMIO W TIO3HAHMIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K



camM000pa30BaHMIO, MCCIIEOBATEIBCKOM /EATEIIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPAaBICHHOCTH H
YPOBHsI 00y4€HUS B JaJIbHEHIIIEM;

Dopmuposanun Kyibmypvl 300p06bs

1. OCO3HAHUS LICHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 30POBBIO, YCTaHOBKHU
Ha 370pOBBINA 00pa3 KU3HU, OCO3HAHUS TIOCIEICTBUNA U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS
aJIKOTOJI, HApKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COOJIOJEHMsS IMpaBUiI O€30lacHOCTH HpHU
00palIeHnN C XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

Tpyooeozo eocnumanus

1. KOMMYHHUKATUBHOU KOMIIETEHTHOCTH B 00IIeCTBEHHO TIOJIE3HO, y4yeOHo-
HCCIIEIOBATEIbCKOM, TBOPYECKOM M JPYrUX BHUAAX JEATCIBHOCTH; HMHTEpeca K IHMPaKTUYECKOMY
M3yYEHHIO Tpodeccuii U TpyAa pa3IndHOTO POJia, B TOM YHCIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HaHUH 110 XMMHUH, OCO3HAHHOT'O BbIOOpAa MHIMBUAYAJIbHOW TPACKTOPHH MPOJOJIKEHUS 00pa30BaHUs C
y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

JKon0zuuecKkoz0 6ocnumanus

1. 9KOJIOTMUYECKH L€JIECO00PAa3HOr0 OTHOLIEHUs K IPUPOJAE KAK MCTOYHUKY JKU3HHM Ha 3eMIle,
OCHOBE €€ CyIECTBOBAaHHUS, MOHMUMAHUS LEHHOCTH 3A0poBoro M Oe3omacHOro obpaza KHU3HH,
OTBETCTBEHHOI'O OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U ICHUXHUYECKOMY 3JJ0POBBIO, OCO3HAHMS
LIEHHOCTH COOJIIOZCHUS IMpaBUJ O€3011aCHOrO MOBEACHMs NpU paboTe C BEIIeCTBAaMM, a TaKkKe B
CUTYyalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

2. CIOCOOHOCTH NMPUMEHATh 3HAHMS, [OJydaeMble NPH U3YYEHUU XUMUH, JUIS PEeLICHMs 3a]ad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CPENOM, MNOBBIMICHHS YPOBHS 3KOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMs II00ATBHOTO XapakTepa SKOJIOTMYECKUX IMpoOJieM M IMyTeH HX pelleHHsl MOCPeACTBOM
METOJI0B XUMHUU;

3. 9KOJIOTMYECKOTO  MBIIIICHUS,, YMEHHUS PYKOBOACTBOBAaTbCA MM B  IIO3HABaTEIIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

MertanpeamMeTrHbie pe3yJbTaThbl

B cocraBe MertanmpeaMETHBIX Ppe3ylbTaTOB  BBLACHSAIOT 3HAuWMble 18  (HOPMHUPOBAHMS
MHUPOBO33pEHUs O0IIeHAYYHbIE OHATHS (3aKOH, TEOpHs, IPUHLIUI, THIIOTE3a, PaKT, CUCTEMA, IPOLIECC,
SKCIIEPUMEHT U Jp.), KOTOpbIE HCHOJIb3YIOTCS B E€CTECTBEHHOHAYUYHBIX Y4YEOHBIX MpeAMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAaHUM M3 3THX MNpeaMeToB (OpMHUPOBATh NPEACTABICHHE O IEIOCTHOM
Hay4yHOM KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIE), KOTOpble o00ecneunBaloT (OpPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU e TENbHOCTH.

MeramnpeaMeTHble pe3yiabTaTbl OCBOEGHUs 00pa30BaTENbHOW MPOrpaMMbl MO XMMHUU OTPaKaroT
OBJIAJICHUE YHUBEPCAJIbHBIMU [IO3HABATEIbHBIMU JACUCTBUSMHU, B TOM YHUCIIE:

bazoevimu nozuueckumu oelicmeuamu

1. YMEHUEM HCIOJI30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS IIPM OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICI XUMHUYECKMX IOHATHH (BBIAENATh MX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH
B3aMMOCBS3b C JAPYTUMU MOHSTHUSMHU), UCTIOIb30BaTh MOHATHUS Ui OOBSACHEHUS OTIENbHBIX (PAKTOB U
SIBJICHUIA; BEIOUPATh OCHOBAHUS U KPUTEPUU IS KIacCU(UKAIIUN XUMHUYECKUX BEIIECTB M XUMHUECKUX
peakuuii; ycTaHaBIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBA3M MEXJIy OOBEKTaMHM H3Y4YEHMsI; CTPOUTH
JIOTUYECKUE pacCyKICHMs (MHIYKTHBHBIC, JAEIyKTHBHBIE, IO AaHAJOTMM); J€laTb BBIBOABI U
3aKJIFOYEHHS;

2. YMCHHUEM [IIPUMCHATH B TIPOLECCC IMO3HAHHUA CHUMBOJIMYCCKUC (3H8.KOBBIC) MOACIIH,
HCIIOJIB3YEMBIC B XHUMMHHU, HpCO6p330BI)IBaTI) IIUPOKO IMPUMCEHACMBIC B XUMHH MOJCIbHBIC
NpCACTABICHUA — XUMHUYECKHUI 3HaK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (bopMyna U YpaBHCHHC

XUMHYECKON peaKiuu

— MpU pelIeHuH y4eOHO-TIO3HABATEeNbHBIX 3a/1ad; C y4€TOM OSTHUX MOJENbHBIX MPEACTaBICHUN
BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKHN U3y4aeMbIX 00BEKTOB —XUMHYECKUX BEIIECTB
Y XMMHYECKUX PEAKIIUH;

bazoevimu uccneooeamenbckumu oeicmeuimu



1. YMEHUEM HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA MO3HAHUSA, a
TaK)Xe B KaueCTBE OCHOBBI 7151 (HOPMUPOBAHMSI TUTIOTE3BI MO MPOBEPKE MPABUIHLHOCTU BbICKA3bIBAEMBIX
CY)KJICHUI;

2. MpUOOpETEeHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHM3alMM M TPOBEACHHUIO YYECHHUYECKHX
HKCHEPUMEHTOB: YMEHHE HAOIIOAaTh 3a XOJIOM IPOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €ro
pe3ynbrat, (GopMyaupoBaTh O00O0OIIEHUS U BBIBOJABI IO pe3ysibTaTaM MPOBEAEHHOIO OIbITA,
WCCJICTIOBAHMS, COCTABIIATH OTUET O MPOICIaHHOM paboTe;

Pabomoii ¢c unghopmanueii

1. YMEHHEM BBIOMPATh, aHATM3UPOBATh MHTEPIPETUPOBATH MH(DOPMAIIMIO PA3IIUYHBIX BUIOB U
dbopM mpencTaBieHUs, MOJy4aeMyK) W3 pPa3HbIX HCTOYHUKOB (HAyYHO-TOMYJspHas JUTEepaTypa
XUMHYECKOTO COJIEpKaHusl, CIIPaBOYHbIE TocoOus, pecypehl HTepHETA);

2. YMEHHEM MPUMEHSTh pa3jINuHble METObI U 3aIPOCHl MpU MO UCKe U 0TOOpe HHPOpMAIUHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIWMBIX JJIsi BBIOJIHEHUs Y4YEOHBIX W IMO3HABATEIBHBIX 3a/ad
OnpeAeNnéHHOro THUMA, NPUOOpeTeHUuEe OmbiTa B O0JIACTH HCIOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJaJCHHE KYyJIbTYpOM AaKTUBHOTO MCIOJIB30BAHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

3. YMEHHEM HCIOJIb30BaTh W AHAIM3UPOBaTh B Ipolecce Y4eOHON U HCCIeN0BaTEIbCKON
JeSTeNbHOCTH WH(OPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO0 XO034HCTBAa M TPaHCIOPTa Ha
COCTOSIHME OKPYKaroUIeH IPUPOJHOU Cpebl;

Yuueepcanonvim u kommynukamuenvimu oeiicmeuamu

1. YMEHHEM 33a7aBaTh BOTPOCHI (B X0JI¢ TUAIOTA H/WIIU JUCKYCCHH) MO CYIIECTBY 00CYXIaeMOi
TeMbI, (GOPMYITHPOBATH CBOU MPEIIOKEHHS OTHOCUTEIHHO BHITIOIHEHUS MIPEATI0KEHHOM 3a/1a4u;

2. MPUOOPETEHUE OTBITA MPE3CHTAMHA PE3YJIbTATOB BBITIOJHEHUS XHMHUYECKOTO JKCIICPHUMEHTA
(mabopaTtopHOro ormeITa, Ja00paTopHON pabOTHl MO HUCCIEJOBAHHMIO CBOICTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

3. 3aMHTEPECOBAHHOCTh B~ COBMECTHOM  CO  CBEPCTHUKAMM  IIO3HABATEIbHOM U
HCCIIEIOBATENbCKON AESATEIbHOCTH MPHU PEHIeHUH BO3HUKAIOMIMX MPoOJieM Ha OCHOBE Y4€Ta OO0IIMX
WHTEPECOB U COTTIACOBAHMS MO3ULIUN (00CYX AeHUsI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI» H . );

Yuueepcanvnvimu pecynamusnvimu oeiicmeuamu

1. YMEHUEM CAMOCTOSITEIBHO OMNPENENATh LN NEATeNbHOCTH, MJIAHUPOBAaTh, OCYLIECTBIATH,
KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICSITEIBHOCTh, BHIOMpATh Hambosee
¢ (deKkTHBHBIE CMOCOOBI  pelIeHHs Y4eOHbIX U TO3HABaTEIbHBIX  3a7a4, KOPPEKTHPOBATh
MIPEIIOKEHHBIN AIITOPUTM JEHCTBUM NMPH BBIOIHEHUH 33JJaHUN ¢ YYETOM IOJYYECHHS] HOBBIX 3HAHUM
00 m3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKITUSX;

2. YMEHHUEM HCIIOJb30BaTh M AHAIU3HPOBATh KOHTEKCTHI, MPEJIAraéMble B YCIOBUU 3aJaHUM.
IIpeameTHbIE pe3yJbTATHI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB 10 OCBOECHUIO 00S3aTEIBHOIO COAEpKAHMS, YCTAaHOBIEHHOTO
JTaHHOW TPUMEPHON paboueil mporpaMMoi, BBIACISIOT: OCBOCHHBIE 00YYaIOIIUMUCS HAyIHbIC 3HAHUS,
YMEHUS U CIOCOOBI JEUCTBUM, cHemUPUUYSCKHUE I TpeaMeT HOW 00JacTh «XUMHS», BUIBI
JEeSTebHOCTH T10 TIOJTYYSHHIO HOBOT'O 3HAHUS, €r0 HHTEPIPETALlnH, TPeoOpa3oBaHUIO U MPUMEHEHUIO B
Pa3IUYHBIX Y4€OHBIX U HOBBIX CUTYaITUsX.

[IpenMeTHBIE pe3yabTaThl MPEACTABIEHBI IO TOAaM OOyUEHHUs M OTpaxarT cHOPMHUPOBAHHOCTH Y
00yJaroIuXCsl CICTYIONUX YMEHHM:

8 KJIACC

1. packpuléams CMBICT OCHOBHBIX XWUMHUYECKUX TIOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKUU
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEIECTBA, MOJb, MOJSPHAas Macca, MaccoBasl JOJISI XUMHUYECKOTO
JJIEMEHTa, MOJIIPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPHUIATEILHOCTD, CTETICHb
OKHWCJICHUS, XUMHUUYECKasl peakiusi, TETI0BOM P HEKT peaknuu, KiacCupUKAII pPEeaKIfil, XHMHUIeCKast
CBSI3b, PaCTBOP, MACCOBAs J10JI51 BEILIECTBA B PACTBOPE;

2. ULIIOCMPUPOBAMb B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUH (CM.II .1) U IPUMEHSTH 3TH
MOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

3. UCNOIb306amMb XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJeHHs (OpMyJ BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUM;

4. onpedesims BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTENIEHb OKUCIICHUS
JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX; MPUHAJICKHOCTh BEIIECTB K OMNpeneIEHHOMY KJaccy
coequHEeHn 1o QopmynaMm; BHI XHMHUYECKOW CBs3M (KOBaJeHTHas M HOHHAas) BHEOPTaHHMYECKHUX



COCIMHEHUAX ;

5. packpvieams cmuicn  nepuoandeckoro 3akoHa [l M. MengeneeBa: J1e€MOHCTpUpPOBATH
IIOHUMAaHHUC Hepnozmqecxoﬁ 3aBHCHUMOCTH CBOHCTB XHMHYECKHX DIICMEHTOB OT HX IIOJIOKECHHUSI B
MEePUONYECKON CHCTEME; 3aKOHOB COXPAHEHMSI MAacCChl BEIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTaJpO; ONUCHLIBAMb U Xapakmepuzoéamv TaOMU4YHYIO (hopmy
MEePUONYECKON CHCTEMbl XMMHUYECKHX JJIEMEHTOB: paszluyaTh MOHITHS «rjaBHas moarpymmna (A
rpynma)» u «mobouyHas noxarpynma (b rpymma)», mameie u OONBIIUE TEPUOMABI; COOMHOCUMb
0003HavYeHHUsI, KOTOpble uMeroTcs B Tadnuie «llepuonnyeckas cucrema XxuMuueckux snemeHToB /1. U.
MGHI[GJICCBa» C YHUCJIOBBIMH XAapPAKTCPUCTUKAMU CTPOCHHA aTOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB u
3apsiy siapa, o011ee YKuCiIo AMEKTPOHOB U paclpeiesICHUe UX M0 JIEKTPOHHBIM CIIOSIM);

6. Kaaccupuyupoéams XUMUYECKHAE JIIEMEHTHI; HEOPraHMYECKHE BEIIeCTBA; XHMHUYECKHE
peakuuu (Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3G (deKTy);
1. xapakmepuzoeéams  (onucviéams) OOINIME XUMHUYECKHE CBOWCTBA BEIIECTB pa3IMYHBIX

KJIaCCOB, TMOJTBEPXKAasi OMNUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIMA;

8. npocrHo3upoeantv CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHM OT HX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTCKAHUSA XUMHUUYCCKHX IIPC BpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX;
9. 6blYUC/IANb OTHOCUTCIIbHYIO MOJICKYJIAPHYHO U MOJIIPHYHO MACChbl BEIICCTB; MAaCCOBYIO JOJIHO

XHUMHAYECKOTO JIEMEHTa 10 (popMysie COSTMHEHNS; MaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakinu;

10. npumenAms OCHOBHBIC OIICpallun MBICTIUTEILHOMN JACATCIIBHOCTH — aHaJIM3 MW CHUHTC3,
CpPaBHCHHUC, O606IJ_I€HI/IG, CHUCTCMATHU3alluLo, KJIaCCI/I(i)I/IKaI_[I/II-O, BBIABJICHHUC IIPUYHMHHO-CICACTBCHHBIX
CBsI3CT — AJI1 U3Y4YCHHA CBOICTB BC€IICCTB U XUMHNYCCKHUX peaKHI/IfI; CCTCCTBCHHOHAYYHLIC MCTOABI

MO3HAHUsI —HAOII0ICHUE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCIICPUMEHT (PEaJIbHBINI U MBICJICHHBIN ),

11. cnedosams  mTpaBUIIaM  TOJB30BAaHMSI ~ XMUMHYECKOM  TOCYIOM HW  J1abOpaTOpHBIM
000pyJIOBaHUEM, a TAK)KE TPaBUIIaM OOpAIICHHUsS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHUSAMU 10
BBITIOJTHEHUIO JTA00PAaTOPHBIX XHMHYECKHUX OIBITOB IO TIOJYYEHUIO W COOMPAHHIO Ta3000pa3HBIX
BelecTB (BOAOPOJA M KHUCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMPENEIEHHON MaccOBOW HOJei
PacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH M MIPOBOIUTH XHMHUECKHAE IKCIIEPUMEHTHI TI0 pacTIO3HABAHUIO
pPacTBOPOB IIEIOYEH M KUCIOT C MOMOIIbI0 MHAUKATOPOB (JakMmyc, (heHondTanenH, METUIOPaHK U

ap.).
9 KJIACC
1. PAcKpviéams CMbiCI OCHOBHBIX XUMHUYECKHX IIOHATHNA: XMMHYECKHH DJIEMEHT, aroM,

MOJIEKYJIa, HOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKasl peaklMs, XMMHUECKas CBSA3b, TEIIOBOMN
3hdexT peakiuu, MOJb, MOJSAPHBIA  O0BEM, pacTBOp;  DJIEKTPOIMUTHI,  HEIJIEKTPOJIMTHI,
ANEKTPOIIUTHYECKAs AUCCOLMAINS, PEaKIIMM MOHHOTO OOMeHa, 0OpaTuMble U HEOOpaTUMBbIE peaKkluy,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ pPEaKLUM, OKUCIUTENb, BOCCTAHOBMUTEIb, OKUCIEHHE U
BOCCTAHOBJICHHE, aJUIOTponusi, amMQpOTEepHOCTh, XHMHUYECKas CBA3b (KOBaJICHTHas, MOHHad,
MeTaJuInYecKas), KpucTajulndeckas pemérka, KOppo3us METalyIoB, CIUIAaBBbl; CKOPOCTh XHMHUYECKOM
peakuuu, npeaensHo nomyctumas konuentpanus (I11K);

2. UNTIOCMPUPOBAMsb B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN (CM.IL.1) M MPUMEHATH 3TH
MOHSTHSI IPU OMMCAHUU BEILIECTB U X MPEBPAICHHI;

3. UCNONb306aMb XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJIEHUS (OPMYJ BEIIECTB M YpaBHEHHIl
XUMHYECKUX PEAKIINI;

4. onpeodenams BAJCHTHOCTh U CTENEHb OKHUCICHHMS XUMHUYECKUX 3JIEMEHTOB B COEJMHEHUSX
Pa3IMYHOIO COCTaBa; MPUHA/JIEKHOCTD BEIIECTB K ONpeAeEHHOMY KJaccy COeMHEHHH 1o popMmyam;
BHJl XUMHUYECKOW CBS3U (KOBAJEHTHAs, MOHHAs, METAJNINYECKasi)) BHEOPraHMYECKUX COEIAMHEHUSX;
3aps] MOHA 1O XUMHUYECKOH Qopmyie; XapakTep cpeAbl B BOJHBIX PacTBOpax HEOPraHHMYECKHX
COCIMHEHUH, TUIl KPUCTAIUIMYECKOM PEIETKH KOHKPETHOT'O BEILIECTBA;

5. packpeleams cmuica iepuoaudeckoro 3akona [[. M. MenzaeneeBa u IE€MOHCTPUPOBATh €T0
NOHUMAHUE: ONUCbIBAMb U Xapakmepu3oeams TaOIUUYHYIO (OpMYy MEPHOAUYECKON CHCTEMBI
XMMHUYECKUX JJIEMEHTOB: pa3iuyaTh IOHATHS «IJlaBHas noiarpynmna (Arpynna)» U «11o0o4Has
noarpymnna (b rpymnmna)y, mansie u 60JbIINe EPHOABI; coomHoCcUMb 0003HAUEHHSI, KOTOPBIE UMEIOTCS B
NePUOINYECKOH TabuuIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX 1EMEHTOB
(coctaB u 3apsn snapa, oOlIee YHUCIO 3JIEKTPOHOB W paclpelielieHue UX IO 3JICKTPOHHBIM CIIOSIM);
00vsACHAMb O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUH B Mpenenax



MaJIbIX TIEPHUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOSHHSI UX aTOMOB;

6. K1accuguyuposams XUMUYECKUE JJIEMEHTHI; HEOPraHMYECKHE BEIIEeCTBA; XHWMHUYECKUE
peakiuu (IO YHMCIYy W COCTaBy YYacTBYIOUIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3¢ ¢ekTy, o
M3MEHEHHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

1. xapakmepuzoéams (Onucviéams) OOIIME XUMHUECKHE CBOWCTBA BELIECTB PA3IHMUHBIX
KJIACCOB,  IMOATBEPXkAas ONMHMCAaHWE TMpUMEpaMU MOJIEKYJSIPHBIX U HOHHBIX  ypaBHEHH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

8. cocmaensimes ypaBHEHUS AJIEKTPOJUTUYECKOW TUCCOLMALMU KHUCIOT, WIeJouYell M colei;
NONHBIE M  COKpAIIEHHBIE YPaBHEHUS peakuii HOHHOrO OOMEHa; YpaBHEHHs PEaKIHH,
MOATBEPKIAIOIIUX CYIIECTBOBAaHNE T€HETHUECKOMN CBS3H MEX/1Y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

9. packpvieams  CYHIHOCTh  OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIUi  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

10.  mpocnozuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHHS; BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAICHUI B Pa3INYHBIX YCIOBUSX;

11.  ewviyuciams OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEeHTa 0 popMyJie COeAMHEHNUS; MACCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE; MPOBOJIUTH
pacy€Thl 0 YpaBHEHUIO XUMUYECKOW PEaKIINU;

12.  cnedosams  mpaBuIaM  TOJNB30OBAHHMS ~ XUMHUYECKOW  MOCYAOH U J1a0OpaTOPHBIM
000pyJIOBaHUEM, @ TAKXKE MpaBHJIaM OOpAaIEHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH I10
BBITIOJTHEHUIO J1A00pAaTOPHBIX XMMHUYECKUX OIBITOB MO MOJNYYCHHIO M COOMpaHHIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M yIIIEKHCIIOrO Ta3a);

13.  mposooumsv peakuuu, NOATBEPKIAIONINE KAYECTBEHHBI COCTaB pAa3JMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM TYTEM XJIOpUA Opommna, momua, kKapOonat, ¢docdar, cunmkar, cynsdar,
TUAPOKCUAUOHBI, KAaTHOHBl AaMMOHHMSI M HOHBI M3yYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

14.  npumenamv OCHOBHBIE OIEpAllMM MBICIUTEIbHON JEATEIbHOCTH — aHallu3 W CHHTE3,
cpaBHEHHE, O00OIICHHE, CHCTEMAaTH3allii0, BBISBICHUE NPUYMHHO-CICICTBEHHBIX CBS3ed — JUIA
U3YyYEHHs] CBOMCTB BELIECTB M XMUMMUYECKHX PEaKLMH; €CTeCTBEHHO-HAyYHbIE METOAbl TMO3HAHUS—
HaOJI0ICHNE, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).

COIEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSI»
O roJAM U3YYEHUSA
8 KJIACC

IlepBoHaYaIbHBbIC XUMUYECKHE MOHSTHUS

[Ipenmer xumuu. Posib XMMHM B KM3HU 4YesoBeka. Tena u BeniecTtBa. DU3MUECKUE CBOMCTBA
BEILIECTB. ArperaTHoe coctosinue BemecTB. [loHsTHe 0 MeToAaxX MO3HAHUS B XUMHUHU. XUMUS B CUCTEME
Hayk. Uuctele BemecTBa U cMecu. CriocoObl pa3iesieHus: CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHUUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyra. BaleHTHOCTh aTOMOB XUMHYECKHX JIEMEHTOB. 3aKOH TTOCTOSHCTBA COCTaBa
BeniectB. OTHOcUTeNnbHAs aToMHas Macca. OTHOCUTeNbHas MOJIEKYJsipHas Macca. MaccoBast a0st
XUMHYECKOI'0 JIEMEHTA B COEMHEHHH.

Ouznyeckue U XUMUYECKUE SIBJICHHS. XUMHUYECKas peakius U e€ MpHU3HaKu. 3aKOH COXpaHEHMs
Macchl BeEIEeCTB. XHUMHUYECKHE ypaBHeHHUs. Kiaccupukanus XUMHUYECKUX pEaKIHi (COeAMHEHUS,
pa3ioKeHus, 3aMEeLIeHNUs).

XUMHUYECKUH OKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TOCYAOH, C TMpaBWiIaMud pabOThl B
nabopaTtopur ¥ TpuEMaMu OOpalieHus ¢ J1abopaTOpHBIM OO0OpPYAOBAaHUEM; HM3yUYE€HHWE U OIHUCAHHE
(¢u3n4YecKUX CBOWCTB 0Opa3lloB HEOPraHMUYECKUX BEILIeCTB; HaOMoJeHHe (u3nyecKux (IUIaBIeHUE
BOCKa, TassHHE JIbJla, pacCTUpaHUE caxapa B CTyIKe, KUIIEHHWE M KOHJIEHCAIUsl BOJIbI) U XMMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE MEAHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCIOTOW) SIBJICHUM,
HaONlo/IeHWe W ONHCaHWuEe NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuid (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEpHOW KHUCIOTHI C XJOpUAOM Oapusi, pasnoxenue ruapokcuga meau (II) mpum
HarpeBaHWH, B3auMOJCHCTBHUE kese3a ¢ pactBopoMm conu Meau(Il)); u3ydeHne cnocoOOB pa3aeneHus
cMeceil (C TIOMOIIBIO MarHuWTa, (QUILTPOBAHWE, BHIIAPUBAHHE, IUCTHILISAIUS, Xpomarorpadus),
MIPOBEJICHUE OUMCTKU MOBAPEHHOW COJIM; HAOIIOJEHUE U OMMCAHHUE PEe3yNbTaTOB MPOBEIEHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl; CO3/1aHNE MOJIEIEH MOJIEKYJI (IIApPOCTEPAKHEBBIX) .

BasxHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB



Boznyx — cmech razoB. CocrtaB Bozayxa. Kucimopog — 3I€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenne kuciopoma B mpupozae, (PU3NUECKHe M XMUMHYECKHE CBONCTBA (pPEaklUM TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl monydeHHs Kuciopoaa B JabopaTopuu |
npoMeliieHHocTH. KpyroBopor kucnopoga B mpupoae. O30H — aIoTporHas MOAU(pUKAIuUs
KHCIIOpO/1a.

TernoBoii a3 hekT XuMHUYecKol peakiyi, TePMOXUMUYECKIE YPAaBHEHUS, K30 U SHIOTEPMUUYECKUE
peakimu. ToOmmBO: yromb W MeTaH. 3arps3HEHHE BO3IyXa, YCWJIEHHE TMapHUKOBOTO 3(ddekra,
pa3pylIeHre 030HOBOIO CIIOS.

Bonopon—-anement u mpocroe BemecTBo. Haxoxaenue Bomopona B mpupoze, (pusmueckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, ClIOcOObI moaydeHus. CocTaB KUCIOT U COJIEH.

KonnuectBo BemectBa. Moisib. MonsipHas macca. 3akoH ABorajpo. MousipHblii 00bEM ra3os.
Pacuérel N0 XUuMHUYECKUM YpPaBHEHUSM.

®dusnyeckue cBoMcTBa BoJbl. Boga kak pacrBopurenb. PacTBopbl. HacklllleHHbIE 1 HEHACBIILICHHBIE
pactBopbl. Pacmeopumocmp eewjecms 6 6ode. "MaccoBasi 10JIs BEIIECTBA B pacTBOpPe. XHMHUUYCCKHE
cBoiicTtBa Bojabl. CocTaB ocHOBaHMM. Poib pacTBOpOB B IpHpoje U B KU3HU 4deloBeka. Kpyrosopor
BO/JIbI B IPUPOJIE. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BO/I.

Knaccupukanuss ~ Heoprammyeckux — coeamuHeHuit.  Oxcuapl.  Knaccuukamumss — OKCHIOB:
coneoOpasyomue (OCHOBHbBIE, KHCIOTHBIE, amM(OTepHble) U HecojeoOpasywomue. HoMmenknatypa
OKCHJIOB (MEeXIyHapoAHass M TpuBHaibHasi). Du3MuecKMe MU XUMHUYECKHE CBOMCTBA OKCHJOB.
[Tonyuenue.

OcnoBanus. Knaccudukanust ocHOBaHMIA: MIETOYM W HEpPACTBOpUMBIE OCHOBaHMs. HomeHkmaTypa
OCHOBaHU# (MEXIyHapoJHas W TpuBHaibHas1). Dusnveckre M XUMHUYECKHE CBOWCTBA OCHOBAHMIA.
[Tonydyenue oCHOBaHUIA.

Kucnotsl. Knaccudukauusa kucior. Homenknatypa KHCIOT (MEXIyHapoJIHAas M TPUBUAIbHASA).
Du3NYECKUEe U XUMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCcTH MetaiioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkmarypa coseit (MexayHapoaHas U TpuBUAIbHas). DU3HUECKHE M XUMUYECKUE
cBoiicTBa cosiel. CriocoObl MOTYUYEHUs CONEH.

['enernueckas cBA3b MEXKAY KjlacCaMM HEOPTraHMYECKUX COECIUHEHUH.

XUMUYECKUN DJKCIIEPUMEHT: KAaueCTBEHHOE OIPEACICHUE COAEPKAHMs KHCIOpOJa B BO3JAYXE;
noJiyueHue, coOupaHHe, pacro3HaBaHHWE W H3Y4YEHHE CBOWCTB KHUCIOpOJa; HaOJ0JeHue
B3aMMOJCICTBUS BELIECTB C KHCIOPOJOM U YCJIOBHS BO3HUKHOBEHHUS W IPEKpALlEHUs TOpPEHUs
(mo>kapa); 03HaKOMJIEHHE C OOpaslamMu OKCHUJIOB M OMHCaHUE WX CBOWCTB; MOJy4eHHE, coOupaHue,
pacrio3HaBaHME U M3Y4€HHUE CBOICTB BO/JOpoO/a (FOpPEHHE); B3aUMOIEWCTBHE BOJOPOAA C OKCHUAOM
meau(Il) (Bo3MOXHO HcCMoONb30BaHME BUJEOMATEpPHANIOB); HaOmoAeHHEe 00pa3loB  BELIECTB
KOJIMYECTBOM  IMoOJIb; HCCIeoBaHME OCOOEHHOCTeM pPAacTBOPEHMs BEIIECTB C  Pa3IUYHOM
pPacTBOPUMOCTBIO; MPUTOTOBJIEHHE PAaCTBOPOB C OMNPEACIEHHON MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJABI C METaJUIaMU (HATpUEM M KajbIeM) (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIpEAEIEHUE PACTBOPOB KHUCIOT M IIeJoYell ¢ MOMOUIbI0 HHIUKATOPOB;
UCClieIoBaHHE 00pa3ll0OB HEOPraHMUYECKUX BEIECTB pa3 JIMYHBIX KIACCOB; HAOIIOJACHHWE W3MEHEHMS
OKpPAaCKH MHJIMKATOPOB B pacTBOpax KHUCIOT U LIesiouei; n3ydeHue B3aumoenicteus okcu aa meau(1l) c
pacTBOpOM CEpPHOM KHUCIIOTBL, KHCIOT C MeETalllaMH, peakUuid HeWTpalnu3aluu; IOJIy4eHUe
HEPACTBOPUMBIX OCHOBAHUMU, BBITECHEHHE OJIHOTO MeTajyla JPYyruM W3 pacTBOpa COJIM; pPELICHUE
9KCIIEPUMEHTAJIBHBIX 33a4 110 TeMe «BakHelIMe KJ1acChl HEOPraHMYECKUX COCTUHEHUID.

Ilepuoanyeckuii 3aKOH M NepUOAMYECKAasl CHCTeMa XMMHU4YecKUuX dj1eMeHTOB /[.M.MeHaeneeBa.
Ctpoenue aToMoB. XuUMu4ecKas cBs3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIINH.

[lepBbie TOMBITKH KiIAacCU(UKAIMA XUMHUYECKUX dJIeMEeHTOB. [loHsATHE O Tpymmax CXOTHBIX
3J€MEHTOB (ILIEJOYHBIE U WICJIOYHO3EMENbHBIE METAJJIbl, TaJIOT€Hbl, WHEPTHBIEC Ta3bl. DIIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucreMa xumudeckux avieMeHTtoB . M. MeHnneneesa.
Buapl tabmunpr «Ilepuonnueckas cuctema xumudeckux siaemeHToB JI.M.Menneneesa». [lepuonst u
rpynibl. DU3NYECKUil CMBICH MOPSIKOBOIO HOMEPa, HOMEPOB MEPUOJIA U TPYIIIIbI AIEMEHTA.

Crpoenne aromoB. CoctraB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
obonouek aToMoB mepBeiXx 20 XUMUYECKUX 3JIEMEHTOB mepuoandeckoit cucremsl J[.M.Menneneena.
XapakTepuCcTUKa XUMHUUYECKOTO 3JIEMEHTA IO €ro IMOJOXKEHUI0 B mnepuoandeckor cucreme J[. U.



Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aroOMOB XHMHYECKHMX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO TpynmaM M [epuojaM. 3HAUEHUE NEPUOAMYECKOTO 3aKOHA U
MEPUOJUYECKON CUCTEMBI XMMUUECKHUX DJIEMEHTOB JJI pa3BUTUA Hayku U npakTtuku. JI. M. Mennenees
— YYEHBIN U IPakIaHUH.

ONEeKTPOOTPULIATEIbHOCTh XUMHMUYECKUX 3JIEMEHTOB. XHMMHUYECKas CBA3b (MOHHAs, KOBAJEHTHas
IoJIApHAasi U KOBaJEHTHas HemnojspHas). CrteneHb OKUcCIeHUs. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. [Iponeccs! okucaeHus 1 BOCCTaHOBIIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUH OIKCIIEPUMEHT: H3ydeHHe OoOpas3loB BEIIECTB METaJl JIOB M HEMETaJIOB;
B3aMMOJCICTBUE TUAPOKCHIA ILIMHKA C pacTBOPaMU KHCJIOT M WIEJIOYEH; IPOBEIEHUE OIIBITOB,
WUIIOCTPUPYIOLINX TMPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (ropeHue, peakuuu
Pa3NoKEHUs, COETUHEHN ).

MeXIpeIMeTHbIC CBSI3U

Peanu3arusi MeXNpeIMETHBIX CBS3CH NMpPH M3YUYEHUH XUMHUHM B 8 KiIacce OCYIIECTBISICTCS 4Yepes
UCIIOJIb30BAHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHSITUH, SIBIISIOLIUXCS
CUCTEMHBIMU JIJISl OTJCJIBHBIX MTPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO11Ke ecTeCTBCHHO-HAyYHbIC MMOHITHS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CHHTE3,
KJIAaCCU(UKALINS, TEPUOTUIHOCTD, HAOIIOICHUE, SKCIICPUMEHT, MOJICTTUPOBAHUE, U3MEPCHHE, MOJICIb,
SIBJICHUE.

dwusuka: Marepusi, aToM, JIEKTPOH, TPOTOH, HEHTPOH, MOH, U30TOIl, PATHUOAKTUBHOCTh, MOJICKYJIA,
JIEKTPUUECKUI 3apsi]l, BEIIECTBO, TEJIO0, 00BbEM, arperaTHOe COCTOSHHUE BEIECTBA, a3, (U3HMUCCKUE
BEJIMYHHBI, TUHUIIBI U3MEPEHHSI, KOCMOC, TIJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpATIbl, TOPHBIC MOPOJBI, IOJIE3HBIE HCKOIAEMBbIC,
TOILTUBO, BOJTHBIC PECYPCHI .

9 KJIACC

BemecTBo 1 XuMHU4YecKasi peakuus

[lepuonnueckuii 3akoH. Ilepuonunueckas cucrema xumuyeckux sneMeHToB [[. M. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XUMHUYECKHMX JJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KalMsl, KaJlbLUHUs M HUX COEIMHEHUH B COOTBETCTBHUM C TIOJIOKEHUEM D3JIEMEHTOB B
MEPUOIMUECKON CHCTEME M CTpoeHHeM X aromMoB. CTpoeHHE BEIIECTBA: BUJIBl XUMUYECKOW CBSI3U.
Tunel KpUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUYECKOU
PEMIETKY 1 BUJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB (MEXKAYHAapOoJHAas W TPHUBHAIBHASA).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3IUYHBIM KJIacCaM HEOPTaHMUYECKUX COEIMHEHUH,
TE€HETUYECKasi CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanmss XUMHUYECKHX pPEaKIUid 1O pa3IdyHBIM TpU3HakaM (10 YHUCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIioBoMYy 3G (}EeKTy, 0 M3MEHEHHUIO CTENEHEeH OKHCIIEHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO YYaCTHIO Karajau3aTtopa). JK30 M IHAOTEPMUUYECKUE
peakiy, TepPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTue o ckopocTn xuMHUueckor peakiuu. [loHsaTre 060 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. [IoHSITHE O TOMOTEHHBIX U T'€TEPOrEHHBIX PEAKUMAX. [[oHAmuUe 0 XuMuueckom pasHogecuu.
Daxmopwl, erudOUWUe HA CKOPOCHb XUMUYECKOU PeaKyuu NOJI0HCEHUE XUMUYECKO20 PABHOBECUSL.

MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU (DJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJILHON PEAKIINH).

Teopus 37€KTPOIUTUYECKONW TUCCOIMAIUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M AUCCOIMAIMY BEIIECTB C PA3IMYHBIMHU BUJIAMUA XUMUUYECKOU CBsi3H. CTEneHb TUCCOIUAINH.
CunbHbIC U ClIa0ble IEKTPOIUTHIL.

Peakniun wonHOro oOMeHa. YCIOBUSI TPOTEKaHWS pEaKIMid HMOHHOrO OOMEHa, TOJIHBIE |
COKpalI€HHbIE HOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCIOT, OCHOBaHMl M COJEH B CBETE
MPEACTABICHUIN 00 JICKTPOIUTHIECKON nuccormaluu. KadecTBeHHbIe peakiiuu Ha UOHBL. [lonsamue o
2uopoausze coneu.

XUMUYECKUH  AKCIIEPUMEHT: O3HAKOMJICHHME C  MOJCISIMH  KPUCTAUIMYECKUX  PEMIETOK
HEOPTaHMYECKUX BEIIECTB — METaNIOB M HeMeTalyioB (Tpadura M anmasa), CIO0XKHBIX BEUIECTB
(x;mopuyia HaTpHUsl); WCCICIOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEaKIMu OT BO3JACHCTBUS



pa3nuyHbIX  (PAKTOPOB; HCCIEAOBAHHE HIIEKTPONPOBOJHOCTH PACTBOPOB  BELIECTB, Ipoliecca
JUCCOLMAIIMU KUCTIOT, Iesiouei U coyiel (BO3MOKHO HCIIOJIb30BAHHUE BHIEOMATEPUANIOB); PO BEJIEHUE
OTBITOB, WJUTIOCTPUPYIOLINX MPHU3HAKH MPOTEKAaHUS peakUuil HOHHOro oOMeHa (00pa3oBaHUE OCajKa,
BbIIEJICHUE Ta3a, 00pa3oBaHUE BOJbl); OMNBITOB, WUIIOCTPUPYIOMIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENBbHBIX pEAaKUUNA (TOpeHHEe, pEaKLUU pas3lIoKEHUs, COEIMHEHHUs); pacllo3HaBaHUE
HEOPraHUYECKUX  BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX peaKkUWid Ha HOHBI; pElICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

He meTa/ibl 4 MX coeIMHEHHS

OOmast xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC CTENECHH
okucienusa. CrtpoeHne U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XHUMHUYECKHE
CBOMCTBAa Ha I@puMepe Xjopa (B3aUMOJECHCTBUME C MeETallaMH, HEMETaUlaMHu, ILIEJI0YaMHu).
Xnoposogopo. CossiHasi KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJyuyeHue, npuMenenue. Jleiictsue xiopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAEHHUE B IPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA rpymmbl. OcoOEHHOCTU CTPOEHHSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUSI.

Crtpoenne u (usmyeckre CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOJa M Cepbl. AIIOTPOIHBIE
MOU(UKAIIIH KHCIOPOAA U cepbl. XUMUYECKHE CBOWCTBa cepbl. CepoBOAOPOA, CTPOCHHUE, (pru3nuecKue
U XUMUYeckue cBoicTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHA0B. CepHas KHCIOTa,
(du3nUecKre U XUMUYECKUE CBOKCTBA (00IIMEe KaK MPEJICTAaBUTENS KJIacca KUCIOT M CIeu(UIECKue).
XUMUYECKHE peaklvu, JIEKAIIUE B OCHOBE MPOMBIIIJICHHOTO CHOC00a MOMyuYeHUs CEPHOM KHCIOTHI.
[Tpumenenne. Conu CepHOM KUCIIOTHI, KAUECTBEHHAS peakius Ha cyiabdaTiuoH. HaxoxaeHue cepol u eé
coeUHEHUI B mpupoje. XUMHUYECKOE 3arps3HEHHE OKPYXAlolled cpeAbl COCTUHEHUSIMU CEphbl
(KUCIOTHBIE JOXAM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILEHUS .

OOmias xapakTepucThka 3yeMeHToB VA rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B mpupoje, pu3nuecKkue U XUMHuueckue cBoiicTBa. KpyroBopor a3ora B
npupoae. AMMHUaK, ero (U3MYECKHe U XHMMHUYECKHE CBOMCTBa, MoiydeHue M npumeHenue. Conu
aMMOHMS, UX (U3MYECKHe M XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha MOHbI
aMMOHHUA. A30THas KuCIOTa, €€ MOoJyueHue, (U3NYecCKue M XUMHUYECKHe CBOHCTBa (00IMe Kak
NpEJCTaBUTENs Kiacca KHUCIOT M crneuudpudeckue. Vcrnonbp3oBaHue HUTPATOB M COJe aMMOHHS B
KauyecTBE MUHEPAJIbHBIX Y100pEHUH.

XUMHUECKOE 3arpsA3HEHUE OKpYKarolled Ccpeabl COEAMHEHUSIMH a30Ta (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponHsle Moaupukanuu ¢ochopa, dpuznyeckue W XUMHUUECKUe cBoMcTBa. OKcUA
dochopa (V) u dochopnas xucinora, Quanyeckue W XUMHYECKHE CBOICTBA, TMOJyUYCHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YI00OpEHUH.

O6mas xapaktepuctuka snemMeHToB |V A rpymmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpHbBIS
CTETIEHU OKUCIICHHUS.

VYrnepos, amioTponHble MOAU(PHUKALIMY, PACIPOCTPaHEHUE B MPUpPOAE, (PU3NUecKrue U XUMHUYECKHEe
cBoiicTBa. Ancopbuus. KpyroBopor yriepona B mpupoae. Okcuibl yriepoia, UX (U3NYECKUe U
XUMHUYECKHUE CBOMCTBA, IEUCTBUE HA KMBbIE OPraHU3MbI, MMOJIYYEHUE U MPUMEHEHHE. DKOJOTHYECKHEe
npobnemMbl, CBsi3aHHbIE C OKcuaoM yriepona(lV); rumoreza rnoOalbHOrO MOTEIJICHUS KIIMMATa;
MapHUKOBBIA 2PQeKkT. YronapHas KucioTa U e€ coilu, X (U3NYECKHe M XHMHYECKHE CBOWCTBA,
nojilydyeHue 1 npuMeHenue. KauecTBenHas peakuus Ha kapOoHaTuoHbl. Mcnosnb30Banne kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbBIe MOHATHA OO0 OPraHMYECKMX BEIIECTBAX KaK O COEIMHEHMSAX yriepoja (MeTaH,
9TaH, ATUJIEH, alleTHJIEH, STaHOJ, TNIMLEPHUH, YKCYCHasl KUCIoTa). Mx cocmag u xumuueckoe cmpoeHue.
[TonaTHEe O OMOJOTMYECKH BAXKHBIX BEIIECTBAX: KMpaxX, O€JKax, YIJIeBOAAX — U MX POJU B KHU3HU
yenoBeka. MamepuanbHoe eOUHCmME0 OP2aHUYecKUX U HeOpP2aHU4ecKux coeOUuHeHul.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MojydeHue U mnpumeHenue. CoeauHEHUs
kpemHHs B npupoze. OOmmue mpectaBieHus o0 okcume kpemMuus (IV) m KpeMHHEBOW KHCIIOTE.
CunMkartel, X UCHOJB30BAHUE B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTU. BadcHelwue cmpoumenbHbie
mamepuanvl: Kepamukd, Ccmekio, yemeHm, 0OemoH, cenezobemon. Ilpobnemvr 6Gezonacnozo
UCNONb3068AHUSL CIPOUTNENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU MHCUZHUL.

XWMHYECKUN HKCIIEPUMEHT: HM3y4YEeHHE O0pa3IloB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHOU
KHUCJIOTBI; TIPOBEJCHUE KAUeCTBEHHBIX pEaKIMi Ha XJOPUIMOHBI M HAOJIOJEHWE MPU3HAKOB HX
MPOTEKAHHUS; OIBITHI, OTpa)karolue GU3NUecKue U XUMHUYECKHE CBOWCTBA FAJIOT€HOB U UX COCTUHEHUI



(BOBMOXXKHO ~ HUCMOJB30BaHUE  BUICOMATEPHAJTIOB); O3HAKOMJIEHHE C  OOpasllaMd  XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIEHHE C 00pa3laMu Cephbl U €€ COSeIUHEHUSIMH (BO3 MOXHO HCIIOJIh30BaHUE
BUJICOMATEPHAaJIOB); HAOIIOACHUE TIpoliecca OOYTIIMBaHUs caxapa MoJ| AeHCTBHEM KOHIICHTPHUPOBAHHOM
CEpHOIl KHCJIOTHI, M3y4YCeHHE XHMHUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KHUCIIOTBHI, MPOBEACHUE
KayeCTBEHHOW peakUuu Ha Cyab(paTHOH U HAOJIOAEHUE NMpH3HAKa €€ MPOTEKaHUs; O3HAKOMJICHHE C
¢uznueckuMu cBoWcTBaMu a3ora, (ochopa U UX COEAUMHEHHH (BO3MOXHO HCIOJIb30BaHHE
BHUJICOMATEPHAIIOB), OOpa3namMu a30THBIX © (GOCPOpPHBIX YHOOpEHUH; TMOIydYeHHe, CcoOMpaHue,
pacro3HaBaHUE U W3y4YEHUE CBOMCTB aMMHUaKa; MPOBEJCHUE KAUECTBEHHBIX PEaKIUi HA NOH aMMOHUS
u pocdaTroH U U3yueHHe NPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THON
KHCIIOTBI C Meablo  (BO3MOXKHO — HCIIOJIb30BaHHE BHUJEOMATEpPHANIOB); H3Y4YEHHE Mojiejeit
KPUCTAUNIMYECKUX PEHIETOK anMasa, rpadura, (yuiepeHa; 03HaKOMIIEHHE C IPOLIECCOM afcopOIuH
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM H YCTPOMCTBOM IPOTHBOrasa; IOJIYy4YEHHE,
coOupaHue, pacrnoO3HABAHWE M H3YYEHUE CBOICTB YIJIEKHCIOrO Ta3a; IMPOBEACHHE KAaYeCTBEHHBIX
peakuuii Ha KapOOHAT W CWJIMKATHOHBI W W3YyYEHHE MPU3HAKOB HX IMPOTEKAHHs; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM IPOMBIIUIEHHOCTH; PEIIEHUE OHKCIEPUMEHTAIbHBIX 3a4ady 110 TeMe
«BaxxHeinme HeMeTaIbl U X COSAMHEHUS».

Metabl M X COeIUHEHUSI

OOmias xapakTepUCTUKa XUMUYECKHX DJIEMEHTOB — METa/NIOB HAa OCHOBAHHMHM HUX TOJOXKEHUS B
MEPUOINYECKON crucTeMe XuMudeckux seMenToB [[. Y. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. MeTrajuimueckasi CBA3b U METANIMYECKass KPUCTAIUIMYECKAsl PEIIETKA. DIEKTPOXUMHUECKHUI
psan HanpsbkeHu MertawioB. dusmueckue M XMMHUYECKHE CBOiicTBa MeTayuioB. OOmume crnocoObl
noyiydyeHus: MetayuioB. [loHsTHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrutaBsl (CTalb, YyryH, TIOPATIOMUHIA, OPOH3a) M X IPUMEHEHHE B OBITY M TPOMBIIIICHHOCTH.

[IlenouHble MeETaUIbL: IOJIOKEHUE B IEPUOAMYECKOM cHCTeME XMMHYecKux snemeHtoB J[. W.
MenzeneeBa; CTpO€HUE UX aTOMOB; HAXO0KJI€HUE B Ipupoie. PU3ndeckue 1 XUMUYECKUE CBOMCTBaA (Ha
npuMmepe Hatpus W Kanus). OKCUIpl W TUIPOKCHUIBI HaTpus U Kanus. lIpuMeHeHue MIeTOYHBIX
METAJUIOB U UX COCTMHEHUH.

[IlenoyHO3EMENBHBIE METAUIBI MarHuii M KajdbLUH: IIOJIO)KEHHE B IIEPUOAMYECKOH CHCTEME
XUMHYeCKUX 23nemeHToB JI.M.MeHneneeBa; CTpoeHHME UX AaTOMOB; HAaXOXKICHHE B MPHUPOJIE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA MarHus M Kainplus. BaxHeilne coequHeHus Kanblys (OKCUZ,
TUIPOKCH, coiiu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

ANIOMUHUI: TIOJOKEHUE B IMEPUOJUYECKOM cuUcTeMe XuMudeckux anneMmeHToB J[.M.Menneneesa;
CTpPOEHHE aToMa; HaxOoXJAeHWe B mpupoje. PuU3NyYecKue U XHUMHUYECKHE CBOICTBA AJIIOMHUHMUS.
AmdorepHbIe CBOMCTBA OKCHIA U TUPOKCH/IA ATFOMUHHUSL.

Kene3o: mosokeHHe B MNEPUOJAMYECKON cucTemMe Xxumudeckux snemeHToB . M. Menneneesa;
CTPOCHHME aTOMa; HaxOXJIeHue B npupoae. OPusndyeckue M XUMUYECKUE CBOMCTBA kene3a. OKCuupl,
ruapokcuabl ¥ conu xenesa(ll) u sxenesa(Ill), ux cocras, cBoMCTBA U MOTYUYECHHE.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pasliaMH METaJUIOB U CILIABOB, UX (U3UUYECKUMHU
CBOMCTBaMM;  HM3y4y€HHE  pE3yJbTaTOB  KOPPO3UM  METaIOB  (BO3MOXKHO  HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOACUCTBUS OKCHAA KAIbLUS U HATPHUs C BOJOH (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEPHAIIOB); UCCIIEI0BaHNE CBOMCTB KECTKOM BOJIBI; IpOIIECca TOPEHHUS JKese3a
B KHCJIO poJie (BO3MOXKHO MCIOJIb30BAHME BHIEOMATEPUANIOB); MIPU3HAKOB MPOTEKaHUs KaYeCTBEHHBIX
peakuuii Ha HMOHBI (MarHus, Kajuplus, amtomMuHus, nuHka, xeneza(ll) u xenmeza(Ill), memu(Il));
HaOJI0ZIeHWe M OIMCAHHWE MPOIECCOB OKpAIIMBAaHUS IUIAMEHM HMOHAMHU HATpHUs, Kalusg U KaJbIHs
(BO3MOKHO HCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBaHWE aM(OTEPHBIX CBOMCTB TUAPOKCHUAA
AIIOMMHMS W TUAPOKCHAA IMHKA; pEUIEHHE HKCIEPUMEHTANbHBIX 3aJad Mo TeMme «Baxkneilmne
METAJIJIbl U UX COETUHEHUS».

XuMHus M OKpYXKamoLias cpeaa

HoBrie matepuansl u TexHonoruu. BemjectBa m marepuanibl B MOBCEIHEBHON JKM3HU YEJIOBEKa.
Xumus 1 310poBbe. be3onacHoe NCmoap30BaHNE BEIIECTB M XMMHYECKHUX peakiuil B ObiTy. [lepBas mo
MOIIb NMPU XUMHUYECKHUX OXKOTax M OTpaBieHUAX. OCHOBBI SKOJOTH YECKON IPAMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpY»Kawollel cpeibl (mpenaenbHas aonyctumas koHueHTtpamus Bemects —IIIK). Poxb
XUMHH B PEIICHUN YKOJIOTUYECKUX MPOOIIEM.



[IpuponHble HMCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPUPOAHBIA Ta3, HE(PTb), NPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUH JKCIEPUMEHT: U3ydeHHe OO0pa3IoB MarepuaioB (CTEKIO, CIUIABBl METaJUIOB,
MOJIUMEPHBIC MaTEPUAIIBI).

Me:xnpeaMeTHbIe CBSI3H

Peanmzanust MeXNpenMETHBIX CBSI3€H MPU HM3YYEHUM XUMHUHU B 9 Kiacce OCYIIECTBISIETCS 4epes
HUCITIOJIB30BAHUEC KakK 06L[II/IX CCTCCTBCHHOHAYYHBIX HOHSITI/If/’I, Tak H HOHﬁTHﬁ, ABJIAOIINUXCS
CHCTEMHBIMU ISl OT/ICIBHBIX MPEJMETOB €CTECTBEHHOHAYYHOT'O IIHKJIA.

OOmue ecTeCTBeHHOHAYYHBIC TTOHAITHS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHsI, aHAIH3, CUHTES,
Kiaccu(uKanus, IepUOJMIHOCTh, HAOIIOCHUE, SKCIIEPUMEHT, MOJCIHPOBAHNE, U3MEPEHUE, MOJICIb,
SBJICHHE, TAPHUKOBBINA 3 ek, TexHonorus, Marepuansl. Ou3nka: MaTtepus, aTOM, IEKTPOH, MIPOTOH,
HEHTPOH, WOH, W30TOI, pPaJHMOAKTUBHOCTh, MOJIEKYJA, OJICKTPUYCCKUH 3apsill, TMPOBOIHUKH,
MOJIYIIPOBOTHUKH, JUAJICKTPUKH, (OTOAIEMEHT, HHAUKATOP, BEHIECTBO, TEJNO, O0BEM, arperaTrHoe
COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPHCTALTMUECKAs PEIETKA, CIUIaBbI, (PU3UICCKUE
BEJIMYUHBI, STUHUIIBI U3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3]1bI, COHIIC.

buonorusi:  gorocuHTe3, aApixaHue, Ouocdepa, IKOCUCTEMa, MHUHEpPAIbHBIC  yIOOpEHUS,
MHKPOIJICMCHTDBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIC IOPOJbI, TOJE3HBIC HCKOIAEMBbIE,
TOIUIUBO, BOAHBIE PECYPCHI.

KanennapHo-remaTnyeckoe nJiaHUpPOBaHue

8kJ1acc
No Paznen.Temaypoka Kosn-Bo Hcnonwvzoseanue
4acoB 0bopyooeanusn
«Touxa pocma
Tema 1. XumMusi—BakHast obJacTh
€CTEeCTBO3HAHUSA M NPAKTUYECKONl deATeTbHOCTH
yesioBeKa (5 u)

1 [TIpenver xumuu Poib XMMuM B KU3HU 4YenoBeka.| 1
XuMUs B CUCTEME HayK. MeTo/1bl TO3HAHUS B XUMHH.

2 3HaKOMCTBO C TMpaBwilamMu  Oe3zomacHocTd u | 1 [Mu¢posass naboparopus
npuémMamMu  paboOThl B XHMHYECKOH J1abopaTopHH. RELEON
[IpakTuueckas pabora: Hudposoit JTaTYUK
Nel.IlpaBuna paboTel B 1abOpaTOpUM U TMPHEMBI Temneparypbl CnMpTOBKa
oOparreHus ¢ J1abopaTopHBIM 000PYIOBAHHEM Caeua.

3 Tena u BemecTa 1

4 ®dusnyeckue  CBoOWCcTBa  BemiecTB.  ArperaTtHoe | 1
COCTOSIHUE BEIECTB.

5 Yuctele BemectBa U cMmecd. CrocoObl pazaenenus | 1 [Mudposasaboparopust
cmeceil. IlpakTudeckass padora Ne 2. PaznencHue RELEON
cMmecell (Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN)

Tema 2. BenmecTtBa 1 XuMH4YeCKHe PeaKuu
(159)+1 4

6 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTBI 1

7 3HaKu (CHMBOJIBI) XUMUYECKUX DJIEMEHTOB 1

8 [Ipocteie u  cnoxHble  BemecTBa. ATOMHO-| 1
MOJICKYJISIPHOE YUEHHE.

9 Xumnueckass  ¢opmyna. BamentHocts atomoB| 1
XUMHUYECKHUX 3JIEMEHTOB

10-11 | 3akon MOCTOSIHCTBA cocTaBa BEIIECTB. | 2
OtHocurenbHass atoMmHasg Macca. OTHOcCUTENbHAs
MOJICKYJISIpHAs Macca .

12 MaccoBass gond  XUMHYeCKOoro odiemenHra B[ 1
COEIMHEHUH

13 DU3nYeCKUEe U XUMUYECKUE SIBJICHUS 1




14 Xumudeckass peakmus. [lpwsnaku wu  ycmoBus| 1
MPOTEKAHUS XUMHYECKHUX PeaKuit
15 XHUMHYECKUE ypaBHEHUS 1
16 Turbl XUMHYECKHUX peakiui. Peakuus coeTnHeHust 1
17 Peakius pa3noxeHus 1
18 Peakiusa 3amerenus 1
19 Peaknust oOmMeHa 1
20 3akoH  coxpaHeHuss Macchl  BemectB. M.B.| 1 BEChl TEXHOXMMHYECKHE
JIOMOHOCOB — Y4YEHBIN SHUMKIIONEIUCT. WJIM 3JIEKTPOHHBIE, CBEYA;
KoJ10a mrockogoHHas 250
MJT; JIOKKA JIJISI COKUTAHUS
BEIIECTB
21 Konrponbnas pabora Nel 1
Tema3. Bo3ayx. Kuciaopoa. Oxceunabi (5 u)
22 Bo3nyx—cmMmech razos. Cocras Bo3ayxa. Kuciopon 1
—D3JIeMEeHT ©  mpoctoe  BemectBo.  O30H—
JJIOTPOIHAS MOAU(UKAIIS KUCIOPOAa
23 Haxoxnenne kucinopoaa B mpupoze, ¢puszndeckue u| 1
XUMHUYECKHE  CBOMCTBa  (peakiuu  OKUCJICHHS,
ropenue. [lonsitue 06 okcumax
24 CrnocoObl monydeHus: Kuciopoaa B jaboparopuu u| 1
MIPOMBIIIIICHHOCTH. [I[puMeHeHre KucIopoaa.
[TpakTnueckas pabora Ne3. Ilonmyuenue wu
coOHpaHue KHCIOPOa, U3yIEHUE €ro CBOMCTB.
25 TennoBoi 3pdeKkT XUMUUYECKON peakiuu, moHsTtue | 1
0  TEPMOXUMHUYECKOM  YpaBHCHHH, OJK30 U
SHAOTEPMHUYECKUX PEAKIUIX
26 TormBo (yroiap W MeTaH). 3arps3HeHHe Bo3ayxa,| 1
CIOCOOBl  €ro peOTBPALICHHUS. Ycunenue
napHUKOBOTO A (deKTa, pa3pylieHre 030HOBOTO CIIOSI.
Tema 4. Bogopoa. CocraB kuciaor u coeii (5u)
27 Boaopoa—aneMeHT U IPOCTOE BEIIECTBO 1
28 Haxoxnenne B npupone, ¢usuueckue u| 1
XUMHUYECKHE CBOMCTBA (Ha MpUMepe B3aUMOACHUCTBUS
C HEMETaJUIAMH U OKCHJIaMU METAJIJIOB
29 [TpumeHeHue, criocoObl MOTyYEHUs BOAOPOJIA. 1
[Ipaktuueckass pabora Ne 4. [Ilonyuenue wu
coOupaHue BOAOPOJIa, N3yUEHHE eT0 CBONCTB
30-31 | CocraB KHCTIOT U coneit 2
Tema 5. KosinuecTBeHHbIE OTHOIIEHUS B XUMHH
(4 9)
32 KonmuecTro BemecTBa. Mok, MoiisipHas Macca 1
33 3akoH ABorajpo. MossipHblil 00bEM ra3os. 1
34-35 | Pacy€rhl M0 XUMHUYECKUM YPAaBHEHUSIM. 2
Tema 6. Boma. PacrBopnl. Ilonsitue 00
OCHOBaHHUAX (5 4)
36 dusnyeckue cBoiicTBa BONBL. AHanW3 W cuHTE3—| 1
METO/IbI U3yUYCHHS COCTaBa BOJIBI.
37 XuMudeckue  cBoiicTBa  BoAbl  (peakmuu ¢ 1
METaJIJIaMH, OKCHJIAMH METAJUIOB U HEMETAJUIOB
38 CocraB ocHoBanuii. [lonsiTre 00 HHAMKATOpax 1 [Mudposas nabopaTopus

RELEON

[Mudposoii pH. mrarus
c 32)KHUMOM; SITh
XUMHUYECKHX  CTaKaHOB
(25 mun); mpoMBbIBaIKa




39

Bona Kak pPacTBOPUTEID.
PacTBOpHMOCTE BEILIECTB B BOJE.

[Ipaktrueckass pab6ora Ne 5. IlpurotoBieHue
pacTBOpOB C  OMNPEIEIEHHOW MacCOBOM  JOJIEH
PacTBOPEHHOIO BELIECTBA.

PacTtBopBI.

pUOOpP ISl OTIBITOB C
JNEKTPUYECKUM  TOKOM,;
UCTOYHUK TTOCTOSIHHOTO
TOKa: MPOOMPKH—2IIT.
POHYMEPOBaHHBIC;
JTY4YMHKA; COIUPTOBKA,

npoOku  —  2miT,
MTUHIIET

40

Poib pacTBOpOB B IpUPOJIE U B )KU3HU YEJIOBEKA.
KpyroBopor Boael B mpupoge. 3arps3HEHUE
IpUPOJHBIX BOA. OXpaHa M OUYUCTKA PUPOJIHBIX BOJI.

Tema7.0OcHOBHBbIE KJIACCHI HEOPTraHMYECKUX
coequHenuii (114)+1q

41

Krnaccudukanus HeOpraHMIeCKUX COSTUHEHUM.

42-43

Oxkcuapl: cocTaB, kiaccudukanus (OCHOBHBIC,
KHCIIOTHBIE, aM(OTepHBIe, HecoJIeoOpa3yIoIIue),
HOMEHKJIaTypa (MEeXIyHapOoIHAsl U TPUBHUATIbHAS).

[TonydyeHne M XMMHYECKHE CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB.

44-45

OcHoBaHusL: COCTaB, KJaccuukanus,
HOMEHKJIaTypa (MEeXIyHapoaHas M TpUBUAJIbHAS),
¢usnyeckue M XUMHYECKHE CBOWMCTBA, CHOCOOBI
MOJIy4EHUs

Hudposas
naboparopus RELEON

udposoit pH.
IITATHB C 32)KHUMOM; TISITh
XUMHUYECKMX  CTAaKaHOB
(25 mi1); npombIBaJIKa

46-47

Kucnorsr: COCTaB, Kiaccudukanms,
HOMEHKJIaTypa, dbuzmyeckue U XUMHYECKHE
CBOMCTBA, CIOCOOBI TIOTYYEHUSI.

Psn akTUBHOCTH METALIIOB

48-49

Comu  (cpenHue):  HOMEHKJIATypa,  CIOCOOBI
MOJyYEHUS, B3aUMOJICUCTBUE COJEH C METaJlJIaMH,
KHUCJIOTaMH, IIEJI0YaMHU U COJIIMU

50

I'enetmueckas CBA3b MCKAY
HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

Kj1accaMu

51

IIpaktnyeckas  pabora Ne 6.  Pemenue
HKCHEPUMEHTAIbHBIX 337134 110 TeMe

«OCHOBHBIE KJIACCHI HCOPraHNM4YCCKUX COCTMHCHMI

Hudposas
naboparopus RELEON

Hudposoit pH.
IITaTHB C 32KMMOM; TISITh
XUMHAYECKHX  CTaKaHOB
(25 mi); mpombIBaKa.

52

KontponbHaspabotalNe2

Tema 8. Iepuoauueckuii 3aKOH U
NepUOIMYeCcKasi CUCTEeMa XMMHYECKUX JIeMEHTOB
J. U. MenpaeneeBa. Ctpoenue atoma (7 1)

53

IlepBble MOMBITKH KIacCU(UKALUU XUMHUYECKHX
anemMeHTOB. [IoHATHE 0 rpynnax CXOAHBIX 3JIEMEHTOB
(menoyHsle M LIEJIOYHO3EMEIBHBIE  METAJLIBI,
raJIoreHbl, UHEPTHBHIE ra3bl).

54

DneMeHTBl, KOTOpble 00pa3yioT aMmdoTepHbIe
OKCHUJBI ¥ THAPOKCHUJIBI

55

[Tepuoauueckuii 3aKOH U MEPUOIUYECKAs CUCTEMA
XuMH4eckux aneMeHToB /. 1. MeHaeneena.

[lepuonpl, rpynmnel, NOArpymnnbl. OUZHYECKUI
CMBICII TOPSKOBOIO HOMEpa 3JIEMEHTa, HOME POB
MEepUOJIa U TPYIIIIHI.

56

Crpoenne atomoB. CocTaB aTOMHBIX sIEp.




M3otomnbr

o7 Onextponbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK 1
aTOMOB  mepBbIX 20 XMMHYECKHUX DIIEMEHTOB
nepuoanudeckon cucreMsl 1. . Menneneesa
58 XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro 1
MOJIO)KEHUIO B nepuoanueckort cucreme . H.
Meunneneena
59 3HavyeHue MEePUONYECKOTO 3aKOHa u 1
MEePUOJNYECKON CHCTEMbl XHUMHUYECKHX DSJIEMEHTOB
JUIsl pa3BUTUA HayKu U npaktuku. [. M. Mennenees
—Y4€HBbI, eJaroru rpaXkJIaHuH.
Tema 9.Xumuyeckasi cBsi3b. OKHCIMTEJBHO-
BOCCTAHOBHTEIbHbIE peakuuu (8 1).
60 DNEeKTPOOTPULIATEILHOCTh aTOMOB XHWMHYECKHX 1
2JIEMEHTOB
61 HNonnas xuMuueckast CBsI3b 1 udposast maboparopus
RELEON
Hudposoit JATYUK
TEMITEPaTypPbI
IUTATUHOBBIN; JaTYuK
TEMITEPaTypPbI
TEPMOITAPHBIN
62 KoBanentHo-nosnsipHast cBs3b 1 Hudposas mabopatopust
RELEON
Hudposoii JATUYUK
TEeMIIepaTypbl
TUTaTUHOBBIIA; JaTIuK
TeMIIepaTypbl
TEPMOIIAPHBIN
63 KoBaneHTHO-HENOIsIpHAs CBA3b 1
64-65 | CteneHb OKHUCIECHUS
66-67 | OxucnurenbHO-BoccTaHOBHTENBbHBIE peakuuu(OBP).
[Tporecchl OKMCIEHHS U BOCCTAHOBJIEHUS.
OKHCINTENN U BOCCTAHOBUTEIH.
68 KonTtponbHast padora Ne 3
KanennapHo-temaTnueckoe njaHupPoOBaHHe
9kJ1ace
Ne Tema paszgena u ypoka Komnu Hcnonvsoseanue
€CTBO ooopyooeanua  «Touka
4acoB pocma
IloBTOpeHue u yriy0jeHne 3HAHMNA OCHOBHBIX
pa3nesoB kypca 8 kiacca (54)+1u
1 [lepuonnueckuit 3axoH. Ilepmogmueckas cucrtema |l
xumMudeckux dyemenToB JI. . Menaeneena.
CtpoeHue aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHWUH CBOWCTB XMMHYECKUX |1
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIUS, KAIbLUS U
UX COCAMHEHHUH B COOTBETCTBUM C MOJIOKEHHUEM
2JIEMEHTOB B IEPUOJANYECKON CHCTEME M CTPOECHUEM
UX aTOMOB
3 Knaccuukanuss u HOMEHKIaTypa HeopraHumyeckux |1
BEIIECTB (MEXIyHAPOIHAS U TPUBHAIHHAS)
4 XUMUUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K |1

Pa3JIMUHBIM KJIaCCaM HCOPTaHUYCCKUX COGHHHCHHﬁ,
X TCHETUYCCKas CBA3b HCOPTaHNYCCKUX BCIICCTB




CtpoeHue BelecTBa: BUJbl XUMUUYECKOM CBSI3H. THUIIBI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCHUMOCTb CBOWCTB

Hudposas maboparopus
RELEON

BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKH . udposoit JATYUK
TeMIIepaTypbl
IIJIATUHOBBIN
6 Konrponbnas pabora Nel
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX
peaxkuuii (4 4)
7 Knaccudukanus XUMHUYECKUX peaxuui o
Pa3NUYHBIM PU3HAKAM.
8 [ToHATHE O CKOPOCTM XMMHUYECKOH peakluu. [ludposass mnaboparopus
IIoHsiTHE O TOMOTE€HHBIX Y I€TEPOTE€HHBIX PEaKIMIX RELEON
[Hudposoit JTATYHK
TeMIIepaTypbl
IJIATUHOBBIN
9 [TonaTne 0 XHMMHUYECKOM paBHOBecHU. DakTOpBHI, Hudposas nabopaTtopus
BIMAIOIIME HA CKOPOCTh XWUMHUYECKOM pEaKkUMH WU RELEON
MOJIOKECHUE XUMUYECKOTO PaBHOBECHS . Hudposoii JaTYUK
TeMIIepaTypbl
IJIATUHOBBIN
10 MexaHusm OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii  (9IEKTPOHHBIH  OaJlaHC  OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHON PEAKIIIH).
TemMa2.JJIeKTPOJIUTHYECKASA JTUCCOLHALINSA.
XuMHYecKHe peakun B pacTBopax (8 u)
11-12 | Teopus ANEKTPOJINTUYECKON JUCCOLIMALINY. Hudposas nabopaTtopus
DNEKTPOIUTHI U HEAIEKTPOIuThl. KaTHOHBI, aHHOHBI. RELEON
MexaHu3M JUCCOIMAIMM BELIECTB C pPa3IUYHBIMU Hudposoii JaTYUK
BUJAMHA XMUMHUYECKOH CBsi3u. CTeneHb TUCCOIMAINY. AIIEKTPOIIPOBOHOCTH
CubHbI€ U cl1abble AJIEKTPOJIUTHI
13-14 | Peakuuu HOHHOTO OOMEHa, YCIOBUS MX MPOTEKAHUS. Hudposas nabopaTtopus
HonHbIe ypaBHEHHUS peaKIuil. RELEON
Hudposoit JATYUK
AIIEKTPOIIPOBOHOCTH
15-16 | Xumu4ueckue CBOMCTBA KHMCIIOT, OCHOBAHHMH M COJICH
B CBETE€ TMPEIACTABICHHA 00 DIIEKTPOIUTHIECKOM
JMCCOLALINT
17 [ToHsiTHE O THAPOIN3E CONEN.
18 [TpakTrueckas pabota Nel. Pemenne Hudposas nabopaTtopus
SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME RELEON
Hudposoit JTATYUK
AIIEKTPOITPOBOTHOCTH
Tema3. OOmasi XapakTepHCTHKAa XMMHYECKHX
37eMeHTOB VII A- rpynnsl. I'asorens (4 1)
19 OO6mass xapakTtepuctuka rajoreHoB. OcoOeHHOCTH
CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTEePHbIE IS
HUX CTerneHu okucieHus. CTpoeHne u (uzmueckue
CBOWCTBA MPOCTHIX BEUIECTB — TAJIOTEHOB
20 XUMHYECKHE  CBOMCTBA HaA TpHUMEpe  XJopa
(B3aMMOZCHCTBHE C METaUlaMH, HeMeTaJlJlaMH,
menoyamu).  XjopoBogopoa. ConsHas — KHCIIOTAa,
XMMHUYECKHE CBOWCTBA, MTOJyYCHHE, IPUMEHEHHUE.
21 dusnogornyeckoe NEeHCTBHE xJjopa " [Mudposas mnabopaTopus
XJIOPOBOJIOPO/Ia HAa OpraHM3M 4elioBeKka. BaxHelimue RELEON
XJIOpUZBI M UX HAX0XKJEHHUE B IPHPOJIE.
22 ITpaktuyeckas pabora Ne2. Ilomyuenuwe consiHOU ITudposas maboparopust




KHCJIOTHI, U3y4eHHEe €€ CBOWCTB

RELEON

Tema 4.00mas XapaKTepuCTHKAa XHUMHYECKHX
3jieMeHTOB VI A - rpynnbl. Cepa u eécoeuHeHus
(CRY)

23

O6mas xapaktepuctuka snemMeHToB VI A rpynmbl.
OCc0oOEHHOCTH CTPOCHHSI AaTOMOB 3THUX DJIEMEHTOB,
XapaKTEPHBIC ISl HUX CTENICHH OKUCIICHHSI

24

Ctpoenne u (U3MYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — KHUCIIOPOJA U CEPHI.

AmnnotpornHbie MOIU(UKAIIMA KHCIOPOJa M CEpBHI.
XUMHUYECKUE CBOMCTBA CEPHI.

CepoBoaopo, CTpOCHUE, ¢busnueckue u
xumuueckue  cBoictBa.  Okcuabl  cepbl  Kak
MIPEJICTABUTENIA KHCIOTHBIX OKCUIOB

25

CepHass KuClIOTa, (QHU3MYECKHE W XUMHUYECKUE
cBoiicTBa (00IIME KaK IPEICTaBUTENS Kjacca KUCIOT
U cnenuduueckue), MpUMEHEHHE

[udposas madoparopust
RELEON

Hudposoii TATYHK
AJIEKTPONIPOBOJHOCTH

26

XHMMHMYECKHE  peakluu, JeXallue B  OCHOBE
MPOMBIIIJICHHOTO ~ CIIOco0a  MOJY4YeHHs]  CEpHOM
KHUCJIOTHI. COJIM CEPHOM KUCIIOTHI.

27

Haxoxaenne ceppl U €€ COCMUHEHUWA B TPHUPOJIE.
XUMHYECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpeabl
COETUHEHUAMU cephl (KUCTIOTHBIC JOXKIH,
3arpsS3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIpe0TBPAIICHUS

Tema 5. O0mas XapakTepucTHKa XMMHYECKHX
3jaeMeHTOB VA - rpynnbl. A30T, ¢ochop m HX
coequHeHud (7 4)

28

OOmiass xapakTepUCTHKA AJIEMEHTOB VA TpYIIIHL.
OCcoOEHHOCTH CTPOCHMSI aTOMOB OSTHUX DJIEMEHTOB,
XapaKTepHBIE I HUX CTENEHU OKUCICHUS

29

A3OT, pacnpocTpaHeHHE B MpHUpoje, GUZHUECKUE U
XHMHYECKHe cBoMcTBAa. KpyroBopoT azora B mpupoze

30

AmMHaK, ero pu3nYecKkue U XUMHUYECKUE CBOMCTBA,
noiydyeHue u mpumeHeHue. Coau aMMOHHUSA, HUX
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHUE.
[IpakTuueckass pabora Ne3. Ilomyuenue ammmaka,
U3y4EHHE €r0 CBOMCTB.

31

A3oTHas kuciora, €€ (GU3NYECKHEe W XHUMHYECKHE
cBOiicTBa (OOIIME Kak MPEICTaBUTENS KiIacca KUCIOT
u cnenuduueckue). Mcrmonp3oBaHWE HUTPATOB H
collei  aMMOHUA B  KaueCTBE  MHMHEPAIBbHBIX
yao0peHui

Hudposast madoparopus
RELEON

Hudposoit JATYUK
ANEKTPOIIPOBOTHOCTH

32

XVWMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl
COETMHEHUSIMU azora  (KHCIOTHBIE  JOXIH,
3arpsi3HEHUE BO3/1yXa, NOUBBI U BOJOEMOB

33

®ochop, amnorponHsle Momudukauuu ocdopa,
dbuznyecKre 1 XUMUYECKIE CBOHCTBA

34

Oxcun  docdhopa(V) u  dochopras xkucnora,
¢u3nveckne W XUMHYECKUE CBOWCTBA, TOJIYYCHHE.
Hcnonb3oBanue ¢pochaToB B KaUeCTBE MUHEPATBHBIX
ynoOpeHuii. 3arps3HeHHe TPHUPOAHBIX BOJIOEMOB
dbocharamu

Tema 6. O0masi XapakTepUCTHKA XUMHYECKHX
3aeMeHTOB IVA- rpynnsel. Yriepoa U KpeMHUil U




uX coeauHeHus. (84)+1

35

Yraepon

36-37

Okcuapl yriepoaa, ux (U3UYECKHE W XUMHUYECKHE
CBOICTBA.

38

VronpHas kuciora u eé COJIM, HX (1)I/I3I/I‘IGCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, TMOJIYYCHHUEC U TPUMCHCHUC.

39

[lepBoHavanbHble  TOHSATHS 00  OpPraHUYECKUX
BEIIECTBAX KAaK O  COEAUMHEHMSX  YIVIepoJa:
oco0eHHOCTH cocTtaBa u crpoenus. Ilonarue o
OMOJIOTUYECKH BOKHBIX BEIIECTBAX: KHUPAX, OCIKaX,

40

KpemHuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA,
IIOJIy4YE€HUE U IPUMEHEHHE.

41

[Tpaktuyeckas padora Ne 4 [TonydyeHue yriiekucioro
raza. KauectBeHHas peakiys Ha KapOOHAT-HOH

Hudposas mabopaTopust
RELEON

Hudposoii TATYUK
3JIEKTPOITPOBOTHOCTH

42

IIpakTnueckas pabara Ne 5 Pemenne
JKCHEPUMEHTAIbHBIX 3a]au 1o TeMe «HemeTamibiy.

Hudposas madopaTopust
RELEON

Hudposoii TATYUK
3JIEKTPOITPOBOTHOCTH

43

KonTponbHas pabora

Tema 7. O6ume cBoiictBa MeTasuioB (4 4)

44

OO0mas XxapakTepUCTHKA XUMUYECKUX DJIEMEHTOB—
METAJIJIOB Ha OCHOBaHHNU ux IIOJIOKCHU A B
MNEPUOANYECKON CHCTEME XHUMHYECKHX DSJIEMEHTOB
JI.N.MenpeneeBa u CTpPOECHHS aTOMOB

45

CTpOCHI/Ie METaJJIOB. Mertamindeckas CBs3b U
METalJIM4YeCKas KpHUCTAJIIN4YCCKasd pGHIéTKa.
9HeKTp0XHMI/I‘{eCKHI>'I pAx HaprI)KeHI/Iﬁ MCTaJIJIOB

46

duznueckre 1 XUMUYECKHUE CBOIICTBA METAILIIOB.

47

O6mme crocoOwl mosyueHusi MetawioB. [loustue o
KOPPO3UH METAJJIOB M OCHOBHBIE CITOCOOBI 3aIIUTHI OT
koppo3uu. CruiaBbl (CTanb, YYT'yH, IIOpaTIOMHUHUI,
OpoH3a), UX MPUMEHEHHUE B OBITY M MPOMBINIIEHHOCTH

Tema 8. BaxkHelume MeTaLIbl M UX COCAUHEHUS
(16u)+2

48

[I{erounsle MeTauibl. [lomoxxenne B meprognvecKoi
CHUCTeME XMMHYECKHX sjeMeHTOB J[.J1.MeHneneeBa,
cTpoeHue aroMoB. HaxoxieHue B mpupoe.

49-50

dusnyeckue U XMMHUYECKHE CBOMCTBA (Ha npumepe
HaTpus U KaJInuAg

51

OKCI/I,Z[BI W TUAPOKCHUIBI HATPUA U KaJIUA

52

IIpumenenue MIEJIOYHBIX METAaJIOB u ux
COEIMHEHUH.

53

[Ilenouyno3eMenbpHbIE METAIbl MarHUM M KaJbIUM,
cTpoeHue aToMoB. I[lonokeHue B MEPUOIUYECKOMN
cucTeMe XxuMmuueckux 3jaemeHToB . M. Menpaeneena.
Haxoxnenue B mpupoje

54-55

duznueckre U XUMHUUYECKHE CBOMCTBA KalblUsI U
MAargus

56

Baxueiimniue COCIMHCHUS KaJIbIIUS (oxcun,
THAPOKCH]I, COJIN).

57

XKectkocTe BOABI M CIIOCOOBI €€ YCTpaHEHHSL.
[Ipaktuyeckas pabora Ne 6. JKEcTkocThb BOABI U
METOJbI €€ YCTPAHEHUS

58

AJTOMUHHHA.




59-60

®dusndeckue U XUMHUIECKUEe CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIA U THIPOKCH]IA

61 Keneso. [Mudposas maboparopust
RELEON
[Hudposoit JTATYHK
JABJICHUS
62 dus3nyueckue U XMMUYECKHE CBOMCTBA JKelle3a
63 Oxcugpl, rtugpokcuasl u  coinu  kenesa(ll) wu
xenesa(lll).
64 [Ipaktuyeckas  pabora  Ne 7. Pemenne [Mudposas naboparopus
AKCIICPUMEHTAIIBHBIX 3a71a4 110 TeMe «MeTauiby. RELEON
[udposoii JaTYuK
JIABJICHUS
65 Kontposbnas padora No 3
Tema 9. BemecTBa W MaTepuaibl B KHU3HH
yesgoBeka (3 u)
66 HoBrie wmatepuanel u  TexHosioruu. BemectBa u
MaTepHalIbl B TOBCETHCBHOM JKU3HU YeIOBEKa. XUMUS
1 37I0POBBE.
bezonacHoe HMCIOMB30BaHHE BEIIECTB M XUMHUECKUX
peakiuii B OBITY.
67 [IpupoaHble HUCTOYHHKU  YIJIEBOJOPOAOB  (Yrodb,
MPUPOJHBIN ra3, He(Th), TPOAYKTHI MX HepepadbOTKH,
WX POJIb B OBITY ¥ MPOMBIIITICHHOCTH
68 OCHOBBI 3KOJOTHYECKOW I'PaMOTHOCTH. XHUMHUYECKOE

3arps3HEHUE  OKpyXaromewl cpeasl  (mpefenbHO
nornyctuMas KoHueHnTpanus semects — [1JIK).
Poyib XuMuH B peIICHUH YKOJIOTHUECKUX POOIeM
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