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[losicauTenbHas 3anucka

YpoBeHb nporpaMmbl —0a30BbIH.

PabGouas mnporpamma ydeOHOro mpeaMeTa MO XUMUM i /-9 KIaccoB CoOCTaBleHa Ha OcHOBe @enepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO o0IIero o0pa3oBaHus, yTBepkjaeHHOro MwuHoOpHayku PD 17
nexabps 2010 roga Ne 1897, mporpammsl o xumuu O. C. IN'abpuensina (O.C. I'aGpuensn, I'. A. [llunapesa «IIporpamma kypca
xumuu jJuis 7 knaccan, O. C. IN'abpuensn, A. B. Kynmosa «I[IporpamMmma ocHoBHOTO 00111eT0 oOpazoBanusi. 8 —9 kimaccen») 2013 r.

HopmaTuBHas 0a3a .

1. ®enepanbubiit 3akoH 0T 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O06 obpazoBanuu B Poccuiickoit denepanun» (¢ U3M. U
nor., BeTyi. B cury ¢ 01.09.2020).

2. TlactiopT HanmoHanbHOTO Mpoekta «O0pazoBanue» (yTB. npesuauymom Coserta npu IIpesunente PO no crparermueckomy
Pa3BUTHUIO U HAIIMOHAIBHBIM IIPOEKTaM, IPOTOKO OT 24.12.2018 Ne 16).

3. TocynapcrBennass mporpamma Poccuiickoit @epepauuu «Pa3Butue oOpa3zoBanus» (yTBEpKIEHAa MOCTAHOBJICHUEM
[IpaButennscTBa PO oT 26.12.2017 No 1642 (pen. ot 22.02.2021) «O06 yTBepkI€HUH TOCYIapCTBEHHOM MTporpaMmbl Poccuiickoit
deneparun «PazButre oOpa3oBaHUsY.

4. Tlpodeccuonanbubiii crannapt «llemaror (memarormdeckasi JesTEIBHOCTh B JOUIKOJIBHOM, HA4aJdbHOM OOIIEM, OCHOBHOM
obmemM, cpenHeM oO0IeM oO0pa3oBaHHM), (BOCIHTATENb, yuuTenb)» (pex. or 16.06.2019 r.) (Ilpuka3 MuHucTepcTBa Tpyna |
cormanbHOM 3ammuTel P® ot 18 okTabps 2013r. Ne 544H, ¢ uU3MEHEHHSAMHU, BHECEHHBIMHU IMpPHUKa3oM MUHHUCTEpPCTBA Tpyaa U
comamuTel PO ot 25 nexabps 2014 r. Ne 11151 u ot 5 aBrycta 2016 r. Ne 422H).

5. Tlpodeccunonanpubiii crangapt «Ilegaror gomomHuTensHOTO 00pa3oBanms aAetei u B3pochbix» (I[Ipukas MunucrepcTBa Tpyaa
u comuanbHON 3ammThl PO ot 5 mas 2018 1. Ne 298m «O06 yrBepknmennn mpodeccronampHoro cranmapra «llemaror
JOTIOJIHUTENBHOTO 00pa30BaHUs IETEU U B3POCIBIX)).

6. denepanbHBIE TOCYTAPCTBEHHBIM 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO 001mero oOpa3oBaHus (YTBEPKACH MPHUKA30M
MunucrepcTBa 00pa3oBanus U Hayku Poccutickoit @enepanuu ot 17 nexadps 2010 r. Ne 1897) (pen.21.12.2020).

7. ®enepalibHBI TOCYAApCTBEHHBIM O0Opa30BATENbHBIN CTaHAAPT CpeAHEro o0mero obpa3oBaHus (YTBEPKIAEH NPHKA30M
MunucrepcTBa 00pa3oBanus U Hayku Poccutickoit @enepanuu ot 17 mast 2012 r. Ne 413) (pen.11.12.2020).



8. Meroanueckue pEeKOMEHAALMH MO CO3JaHUI0 M (YHKUMOHUPOBAHHUIO JETCKUX TexHomapkoB «KBaHTopuym» Ha 0asze
o011e00pa3oBaTeNbHBIX OpraHu3aluil (YTBEpKIeHbI pacnopsbkeHueM MuHucteperBa npocBenienus Poccuiickoit deaeparuu ot
12 suBaps 2021 r. Ne P-4).

9. Meronuyeckue pPEKOMEHAALMM IO CO3JaHUI0 W (PYHKIMOHMPOBAHMUIO LIEHTPOB LHM(poBOro ooOpa3zoBaHus «lT-kyOo»
(yTBepkIeHBI pacnopsbkeHneM MunuctepcTBa npocsetieHus Poccuiickoit denepanuu ot 12 suBaps 2021 r. Ne P-5).

10. Metoauyeckue peKOMEHIAUMU MO CO3JAaHUI0 U (PYHKIIMOHMPOBAHUIO B 00I1€00pa30BaTEeNbHBIX OpraHU3alUiX,
PacIoIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajblX TOpoJiaX, HEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOU
HanpasieHHocTed («Touka pocray) (yTBepXkaeHbI pacnopsskeHrueM MunuctepcTBa mnpocBenieHus: Poccuiickoit denepanuu ot
12 suBaps 2021 r. Ne P-6).

Pabouas mporpamma obecriedrBaeT BHIMOTHEHNE (eepaTIbHOr0 TOCYJapCTBEHHOTO 00Pa30BaTeIbHOIO CTAHIAPTA.
CoBpeMeHHBIC SKCIIEpUMEHTAIBHBIC HCCIEAOBAaHUS 10 XUMHUHU YK€ TPYIHO TPEIACTaBUTHh O€3 HCIIOJB30BAHUS HE TOJBKO
aHAJIOTOBBIX, HO M HU(POBBIX M3MEPUTENBHBIX TpuOopoB. B ®denepanpaom ['ocymapcrBennom OOpazoBarenbHoM CraHmapre
(®I'OC) mpomnucaHo, 4TO OJHUM W3 YHUBEPCAIBHBIX YUEOHBIX JNEUCTBUMN, MPUOOPETAEMBIX YUAITUMHUCS, TOJDKHO CTaTh YMCHHE
«IIPOBEJICHUST OTBITOB, MPOCTHIX JKCIIEPUMEHTAIBHBIX HCCIICIOBAHHM, MPSMBIX U KOCBEHHBIX M3MEPEHHH C UCIOJIh30BaHUEM
aHAJIOTOBBIX M U(DPOBBIX H3MEPUTEITHHBIX PHOOPOBY.

VY4eOHbIN SKCIEPUMEHT TI0 XMMHH, TPOBOIUMBII Ha TPATUIIMOHHOM 000PYAOBaHUH, 0€3 TpUMEHEHHS U(PPOBBIX J1a00paToOpui,
HE MOXET ITO3BOJIUTH B MTOJTHOW Mepe PEIINTh BCE 3a/1a4l B COBPEMEHHOM IIIKOJIE.

DTO CBA3aHO C PSIIOM MPUYUH:

* TPAAUIIMOHHOE IKOJBbHOE 000PYNIOBaHNUE M3-3a OTPAHUYEHUSI TEXHUYECKUX BO3MOKHOCTEH HE MO3BOJISECT MPOBOAUTH MHOTHE
KOJIMYECTBEHHBIC UCCIIEIOBAHUS;

* ITUTEIBHOCTD MPOBEICHUS XUMUYECKUX UCCIIEIOBAaHUIN HE BCET/Ia COTIACYETCs C JNIUTEIHHOCThIO YUCOHBIX 3aHSATUH;

* BO3MOKHOCTH TIPOBEICHUS MHOTHX MCCJICIOBAHUN OTPAaHNYMBACTCS TPEOOBAHUSIMH TEXHUKU O€30TIAaCHOCTH U JP.

[udposass maGopartopusi MOJHOCTHIO MEHAET METOIUKY H COJEpKAaHHE DKCTICPUMEHTAIBHOW NEATeTbHOCTH W periaeT
BEHINIETIEpEYUCIICHHBIE TIpoOaemMbl. [IIUpoKWii CHEKTp MaTYMKOB TMO3BOJISIET YYalIMMCS 3HAKOMHUTBCA C TapaMeTpaMu
XAMHYECKOTO DKCIIEPUMEHTA HE TOJBKO Ha Ka4YeCTBEHHOM, HO W Ha KOJIMYEeCTBEHHOM ypoBHeE. [{udposas mabGopaTopus



MTO3BOJISIET BECTU JJIUTENBHBIN SKCIEPUMEHT Ja)XX€ B OTCYTCTBHE DKCIIEPUMEHTATOpPA, & 4aCTOTAa MX U3MEPEHUI HENOJBJIACTHA
YEJI0BEYECKOMY BOCIIPUSATHIO.

B npornecce popmupoBaHus SKCIEPUMEHTATBLHBIX YMEHUN yUeHUK 00y4aeTcs Mpe/ICTaBIsITh HHopMalnio 00 UCCIIeIOBaHUH B
YEeThIPEX BUIAX:

* B BepOaJbHOM: ONMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENb 3KCHEpPUMEHTa, (UKCUpOBATh BHUMAHUE Ha
U3MEPSAEMBIX BEJIUUYMHAX, TEPMUHOJIOTUY;

* B TAOJIMYHOM: 3aIOJIHAThH TAOJUIIbI TAHHBIX, JIEKAITUX B OCHOBE MOCTPOEHUS T'paUKOB (IIPU ITOM y YYalIUXCS BO3HUKAET
NEPBUYHOE MPEICTABICHUE O MacIITabax BEJIUYHH);

* B rpaUyeCKOM: CTPOUTHh TpauKu MO TAOJUYHBIM JAHHBIM, YTO JAa€T BO3MOXHOCThH TMEPEX0Jia K BBIJBIKCHHUIO THUIIOTE3 O
XapaKTepe 3aBUCUMOCTH MEX]y BEJIMUMHAMU (IIPU STOM YUYUTENh MOKA3bIBACT MPEUMYIIIECTBO B BU3YyaJIU3allMUd 3aBUCUMOCTEN
MEXy BEJIMYNHAMH, HATJISTHOCTh 1 MHOTOMEPHOCTD); B BUJIC MATEMAaTHUYECKUX YPAaBHCHHUH: TaBaTh MAaTEMaTUUECKOE OMMCAHHE
B3aMMOCBSI3U BEJIMYMH, MaTeMaTU4YeCcKoe 0000IIeHHE.

[lepexoa OT KaxaOro sTama MpejcTaBiIeHUs MHPOpMAlMK 3aHUMAET JIOBOJIBHO OOJBIION MPOMEXKYTOK BpeMeHu. B 7—=8
KJ1accax 3TOT IMPoIlecC HEOOXOANM, HO B CTapUIMX KJIACCaX MOXKHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pelieHue 0osee BaKHBIX
3anay. B aTom miane uudposeie 1abopaTopun CyIeCTBEHHO YKOHOMST BpEMs.

Oto Bpemsi MOXHO mNoTpatuth coriiacHo ®I'OC Ha QopmupoBaHHE HCCIEIOBATEIBCKUX YMEHHH YYalIuXCs, KOTOPbHIC
BBIPAXKAIOTCA B CIEAYIOMINX JEUCTBUSAX:

* ompesieseHrue MPoOIIeMBb;

* IOCTAHOBKA MCCJIEI0OBATEIIbCKOW 3aa4K;

* IUIAHUPOBAHUE PELIEHUS 3a]1a4H;

* IOCTPOCHUE MOJIEJIEN;

* BBIJBUKECHUE TUIIOTE3;

* SKCIIEPUMEHTAIbHAS IPOBEPKA TUIIOTES;

* aHAJIM3 JAHHBIX SKCIIEPUMEHTOB WU HAOIIOICHU;
* popMynupoBaHUE BHIBOJIOB.

[Tocnequue roapl y ydamuxcsi HaOMIOIaeTCa HU3KAs MOTHBAIMS M3YYCHUS! €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U Kak
CJIeICTBUE MaJieHHe KauecTBa oOpa3zoBaHus. [locTaBisieMble B IIKOJIBI COBPEMEHHBIE CpPEJCTBA OOyUEHHMs, B paMKaX MPOEKTa
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«Touka pocTa» coaepKaT KaK YXKe XOpOIIO H3BECTHOE O00OpyTOBaHWE, TaK W MNPUHIUIHAIBLHO HOBOE. DTO MHQPOBHIC
7a0opaTOpUU W JTaTYMKOBBIE CHUCTEMBI. B OCHOBY MaHHOW 00pa30BaTEIBHOW MPOTPAMMBI 3JI0KEHO MPUMEHEHHE MH(PPOBBIX
nabopaTopuii. TemaTuka MpEIIOKEHHBIX SKCICPUMEHTOB, KOJWYECTBEHHBIX OITBITOB COOTBETCTBYET CTPYKTypEe NMPUMEPHOU
o0pa30BaTeIbHONW MPOTpaMMBbl TIO0 XHMHUH, coaepkaHuio DenepanbHOTO TOCYAApCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa
(®I'OC) cpeanero (moHOr0) OOIIET0 OOpPa30BaHMUS.

Y4eOHO-METOINUECKUIA KOMITIEKC '

Pabouas Tetpaasr 7 xnacc (aBropsl O. C. 'aGpuensn, ['.A. [llunapesa).
Pabouas TeTpans. 8 kiacc (aBropel O. C. 'abpuensn, C. A. Cnaakos).
Pabouas TeTpans. 9 kinacc (aBropsl O. C. I'abpuensn, C. A. CnagkoB).

Xumusi. BBonnbiii kype. 7 kinacc. [Iponenesruueckuit kype (aBropsl O. C. I'abpuensn, W.I'. Octpoymos, A. K.

ANNRNENEN

AXJIeOMHUH).

Xumus. 8 knacc. YueOnuk (aBtop O. C. I'aGpuensin).
Xumus. 8 kinacc. DIEeKTPOHHOE MYJIBTUMEIUIMHOE U3/IaHuE.
Xumus. 9 xknacc. Yuebnuk (aBrop O. C. 'abpuensin).
Xumus. 9 kimacc. DNEKTPOHHOE MYJIbTUMEIUIHOE U3/TaHUE.
[leap vueOHOr0 npeamMera.

dopMupOBaHUE y y4YalIUXCs YMEHHS BUIETh W MOHUMATh IIEHHOCTh OOpa30BaHUs, 3HAYMMOCTh XMMHYECKOTO 3HAHUS MJIA
KQKJIOTO YeJIOBeKa HE3aBHCHUMO OT €ro Mpo(eCCHOHANBLHON NEeATeNbHOCTH; YMEHHUS pa3nuvarh (DAKThl U OIEHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJBI, BUJETh MX CBS3b C KPUTEPUSIMH OILICHOK W CBSA3b KPUTEPUEB C OIPEACIICHHON CUCTEMOW IIEHHOCTEH,
dbopMynrpoBaTh 1 0O0CHOBBIBATH COOCTBEHHYIO TO3UITHUIO;
dopmupoBaHre Y 00YHYAIOIIMXCS IEIOCTHOTO MPEACTaBICHHS O MHUPE M POJNU XMUMUU B CO3JaHUU COBPEMEHHOW €CTECTBEHHO -
HAyYHOW KapTUHBI MHpPA; YMEHHS OOBSCHATH OOBEKTHI W TIPOIECCHl OKPYXKAIOMIEH JIEHCTBUTEIBHOCTH —IIPUPOTHOM,
COIMAJILHOM, KYJIBTYPHOW, TEXHUYECKOW CpEIbl, WCIONB3YS IS ITOTOXUMHYECKHE 3HAHUS, MpuoOpeTeHrne 00ydaronuMucs
OTIbITAa PA3HOOOPA3HOW JEATENHHOCTH, TO3HAHUS W CAMOIIO3HAHWS; KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH),
MMEIONINX YHUBEPCATHHOE 3HAYEHWE IS PA3IMYHBIX BUJIOB JCSATCIBHOCTH: PEIICHUS MPOOJIeM, MPUHATHS pPEIICHUH, MOUCKa,
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aHanu3a U o0paboTku MHGOPMAIMK, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA, 0€30MaCHOTO
oOpallieHust C BEIeCTBAMU B IMOBCETHEBHOM KU3HHU.

3ajnaum yyeOHOrO npeamera:

Oobpa3oBaresbHbIe:

-popMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHUHBI MUPAa;

Pa3BuBawinue:

-pa3BUTHE TUYHOCTH OOYYAIOIIUXCS, UX UHTEIJIEKTYalbHOE U HPAaBCTBEHHOE COBEPIIICHCTBOBAHME,

-popMHpOBaHUE Yy HUX T'YMaHUCTHUUYECKUX OTHOIICHHH M DKOJOTUYECKH I€JIeCO00pa3HOTO TOBEACHUS B OBITY U B TPYJIOBOMU
JEeSITELHOCTH;

BocnuraTeabHbIe:

-popMupoBaHue ymeHUN Oe30MmacHOTrO OOpalIeHUs C BEIIECTBAMHU, HCIOJIb3YEMBbIMH B TOBCEIHEBHOM >XM3HH; BbIPAOOTKa
MOHUMaHUsI OOIIECTBEHHON MOTPeOHOCTH B Pa3BUTHH XUMHH, a TakkKe (POpMHUpOBAHHE OTHOIICHUS] K XMMHUU KaK K BO3MOXKHOM
obnactu Oyayiel MpakTUIECKOU JIEeSITEIIbHOCTH.

O01as XapaKTepucTHKA Y4eOHOIr0 NpeiMeTa.

B cootBerctBum ¢ ®enepanbHbIM TOCYJIApCTBEHHBIM OOpa30BaTENIbHBIM CTAaHAAPTOM OCHOBHOTO 00IIero oOpa3oBaHUs
ydaluecss JOJDKHBI OBJAJCTh TAaKMMHU IMO3HABAaTEIbHBIMU YYEOHBIMHU JEHWCTBHSAMHU, KaK yMeHHE (HOpMyIHpoBaTh MpobiieMy U
TUIIOTE3y, CTaBUTh LIEJIM M 3aJaud, CTPOUTH IUIAHbl JOCTHXKEHMS IIeJed W pEelIeHUs] MOCTaBICHHBIX 3a7ay, MHPOBOJUTH
AKCIIEPUMEHT U Ha €ro OCHOBE JIEJaTh BBHIBOJBI U YMO3AKIIOUECHUS, MPEACTABIATh UX U OTCTaUBaTh CBOIO TOUKY 3peHus. Kpome
ATOro, YydYaluecs IOJDKHBI OBJIAJETh MPUEMaMH, CBS3aHHBIMH C OIPEJCICHHUEM IOHSITUW: OrpaHUYMBATH WX, OIHUCHIBATH,
XapakTepu30BaTh U cpaBHHMBaTh. (ClieOBaTEIbHO, MPU M3YUYCHUH XUMHUH B OCHOBHOM IIIKOJIE YyYalllME€Cs JIOJKHBI OBJAJIECTh
yIeOHBIMH JEHUCTBUAMHU, TO3BOJSIOIMIMMHA MM JIOCTHYb JUYHOCTHBIX, MPEIMETHBIX M METaNpPEIMETHBIX 00pa30BaTeIIbHBIX
pe3yJbTaTOB.

JlaHHas mporpaMmMa 1o XMMHH PAacKPBIBAST BKJIAJ YU4SOHOTO MpEIMETa B IOCTHXKCHHE IIEJICH OCHOBHOTO OOIIEro oOpa3oBaHUs U
omnpeaeseT BaXXHEHUIIINE CoJepKaTeIbHbIC JUHUM TIPeaMeTa:

BEIIIECTBO —3HAHUSI O COCTABE M CTPOCHUHU BEIIECTB, MX BAXHEUIIUX (U3NUYECKUX U XUMHUYECKUX CBOMCTBAX, OMOJIOTHYECKOM
JICHCTBUU;



XUMHYECKasi peakinsi —3HaHusa 00 YCJIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOMCTBA BEILIECTB, CIOCO0AX yNpaBiICHUS
XUMHNYCCKHUMHU HpOHCCC&MI/I;

MIPUMEHEHHUE BEIIECTB —3HAHUS M OIBIT TPAKTUYCCKOM JACATEIBHOCTH C BEIIECTBAMH, KOTOPBIE HAaN0OJIee YacTO YIOTPEOISIOTCS
B HOBCGIIHGBHOﬁ KHU3HU, HII/IPOKO I/ICHOJ'IB3YIOTC$I B HpOMBIH_UIGHHOCTI/I, CCJIIBCKOM XOBHf/’ICTBe, Ha TpchnopTe; A3bIK XUMHUHN —
CUCTEMA BAXHEUNINX MOHATUNA XUMHUU U TCPMHHOB, B KOTOPBIX OHH OIMHCBLIBAIOTCSA, HOMCHKIIATYPA HCOPTraHNYCCKUX BCUICCTB, T.
€. UX HA3BaAHUSI (B TOM YHUCIIC U TpI/IBI/IaJ'IBHBIe), XUMHUUYCCKHUC q)OpMyJ'IBI " YPAaBHCHUA, 4 TAKIKC IIpaBHJIa IICPCBOAA I/IHq)OpMaL[I/II/I C
CCTCCTBCHHOI'O A3bIKA HA A3bIK XUMUU U O6paTHO.

[Ipu oT6ope conmepkaHus, KOHKPETU3UPYIOMIETO MPOrpaMMy, YUYUTHIBAIOCH, YTO TIEpel 00ImKUM 00pa30BaHMEM HE CTOUT 3ajiaya
npo(decCHOHATBHOM TOJTOTOBKM 00YyJaromuXcsi. ITO ONMPESIHIO MMOCTPOSCHHE Kypca KaK OOIICKYJbTYPHOT'O, HAIPABIECHHOTO,
MpEeKAC BCCTO HaA q)OpMI/IpOBaHI/Ie U Pa3sBUTHUC MHTCPCCA K M3YUCHUIO XHMMHH. YduyTreHa ocHOBHAA OCO6CHHOCTB MMOoAPOCTKOBOI'O
BO3pacTa —Ha4aJio IIepPexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEPHU3yeTCs pa3BUTUEM MTO3HABATCIIBHON C(ephl.

Ha »rtane ocHOBHOro oOmImIEro cpeaHero oOpa3oBaHUS IMPOMCXOJHWT BKIIOUCHHE OOYYAIOMIUXCSAB TPOCKTHYIO |
UCCIIEIOBATEIBCKYIO JIEATEIbHOCTh, OCHOBY KOTOPOH COCTABIISIIOT TaKHE YHHBEPCAJIbHBIC yUeOHBbIC JCHCTBHS, KaK YMCHHE
BUJCTh TNPOOJIEMBI, CTaBUTh BOIPOCHI, KJIAacCU(HUIIMPOBATh, HAOJIO/AaTh, IPOBOJUTH JKCIIEPUMEHT, JIeaTh BBIBOJBI U
YMO3aKJIIOUEHHUs, 00BSICHATD, JJOKa3bIBaTh, 3alIUIIaTh CBOM HJICH, 1aBaTh onpeaciieHus NoHITHsIM. Cro/1a ke OTHOCSTCS IPUEMBI,
CXOIHBIC C ONpPE/ACIICHUEM IOHSATHN: ONMHMCAHKUE, XapaKTePUCTHKA, Pa3bsCHEHUE, CpaBHEHUE, pa3audycHue. DopMupoBaHHe 3THX
YHUBEPCAJIbHBIX YUCOHBIX ACHCTBHIM HauMHACTCS €II¢ B HaYaJbHOM IIKOJIE, & B KYpCe XUMUHM OCHOBHOM IIIKOJIBI TPOUCXOIUT UX
pa3BUTHE U COBEPIICHCTBOBaHWE. B CBSA3M C 3TUM pe3epBHBIC Yachl IJIAHUPYETCS MCIIOIB30BaTh Ha ()OPMUPOBAHUE U PA3BUTHE
YMGHI/Iﬁ HpOGKTHOﬁ u HCCHGHOB&TGHBCKOﬁ ACATCIbHOCTH, YMCHHC BUJICTDH HpO6J’IeMI>I, ACJIaTb BBIBOJAbI U YMO3AaKIIOUCHUA.
Oco0eHHOCTH NPOrPpaMMBbl.

['maBHOE oTiIMUME MpemIaraeMor NporpaMmbl 3aKJIFOYAeTCsl B IBYKPATHOM YBEJIMYEHUH BPEMEHHU, OTBEICHHOTO HA M3YUYCHHUE
pasnena «MHoroo0Opasme BEIIECTB». IJTO CBSA3aHO CO CTPEMJICHHEM AaBTOPOB OCHOBATEIBHO OTpabOTaTh BaKHEUIIIHE
TCOPCTHUYCCKUC IIOJOKCHHA KypCa XHMMHHU OCHOBHOﬁ IIIKOJIbI HA 6OFaTOM (I)aKTOJ'IOFI/I‘-IeCKOM MaTCpuaIC XMMHHU J3JICMCHTOB H
o0Opa30BaHHBIX WMH BemIeCTB. B mporpamMmMe mNpeayCMOTPEHO pE3epBHOE BpeMs, TaK KaK peanabHas MPOAOIIKHUTEIBHOCTD
y4eOHOI0 TOJIa BCET/1a OKa3bIBACTCSI MCHBIIIC HOPMATHBHOM.



B cBsi3u ¢ nepexo/1oM OCHOBHOM IIKOJIBI Ha Takyio (opmMy uToroBoit arrecrauuu, kak ['MA, B Kypce npeaycMOTpEeHO BpeMsi Ha
MOJATOTOBKY K Heil. B mporpamMme ocoboe BHUMaHUE yIIEIEHO COAEPKaHUI0, CIOCOOCTBYIOMEMY (OPMHUPOBAHUIO COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA, MOKA3aHO MPAKTUYECKOE TPUMEHEHUE XUMUYECKUX 3HAHUM.

[locTpoenue y4eOHOro coaepKaHusi Kypca OCYLIECTBISETCS MOCIEN0BAaTENbHO OT OOILIEro K YaCTHOMY C Yy4ETOM peanu3aluu
BHYTPUNPEAMETHBIX M METANpPEIMETHBIX CBsi3eii. B OCHOBY NOJIO)KEHO B3aMMOJECHCTBUE HAYYHOTO, T'YMaHUCTHUYECKOTO,
AKCHOJIOTHYECKOTO,  KYJbTYPOJIOTHYECKOT0, JIMYHOCTHO- JICSATEIBHOCTHOTO, HCTOPHUKO-TIPOOJIEMHOT0, HHTETPATUBHOTO,
KOMIIETEHTHOCTHOI'O T0/1X0/10B. Takoe mocTpoeHue MporpaMMbl COXpaHseT Jydline TPaJulluy B Mojadye Y4eOHOro MaTepuala C
MOCTETIEHHBIM YCJIO)KHEHUEM YPOBHS €ro U3JIOKEHUSI B COOTBETCTBUM C BO3pacToM yuamwuxcs. OHO mpeamnosaraet
nocieoBaTesibHoe (POPMUPOBAHNUE U PA3BUTHE OCHOBOIIOJIATAIOIINX XUMUYECKUX MOHATUH ¢ 7 o 9 Kiacc.

Mecto npeamera «Xumus» B vueonom miuane MKOY «bpbiHckasi cpe/iHssi 00111e00pa30BATeILHAS K0T,

Xumus. Bronnsiit kype. 7 knace. [Iponenesruueckuii kype —34 ydaca.

Xumus 8 knacc —102 gaca.

Xumus 9 knace —102 gaca.

JINYHOCTHBIE, MeTANIPEe/IMETHBIC M NIPe/IMETHBIC Pe3VJIbTATEI OCBOCHUS YYEOHOI0 NIpeAMeTa.

JIn4HOCTHBIE:

-B IICHHOCTHO-OPUEHTAIIMOHHOW Ccepe —UyBCTBO TOPJIOCTH 32 POCCHUUCKYI0O XHUMHYECKYI0 HAyKy, TYMaHH3M, OTHOIIEHUE K
TPYLy, LEIEYyCTPEMIICHHOCTD;

-opMHpOBaHHUE IIEHHOCTH 3I0POBOTO M 0€30MaCHOT0 00pa3a KU3HHU;

- YCBOCHHE TPABWI WHAUBUAYAJIHLHOTO M KOJUIEKTHBHOTO 0€30MacHOTO MOBEJACHHS B YPE3BBIUAWHBIX CUTYAIUAX, YTPOKAIOIINX
YKU3HU U 3JOPOBBIO JIFOJIEH;

-B TPYZIOBO# chepe —TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JTalbHEHIIICH 00pa30BaTEIbHON TPACKTOPHUH;

-B MTO3HABATENIbHOM (KOTHUTUBHOMN, MHTEIJIEKTYaIbHOM) chepe —yMeHHE YIPaBiIsaTh CBOCH MO3HABATEIBHON IS TEIIBHOCTHIO;
-(opmMupoBaHNE OCHOB JKOJIOTHUECKOW KYIbTYpPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJIOTHYECKOTO MBINIJICHUS,
Pa3BHUTHE OMBITA JKOJOTUYECKA OPHEHTHUPOBAHHON pPe(IIEKCUBHO-OIEHOYHOW W TPAKTUYECKON MESITEIbHOCTH B >KM3HEHHBIX
CUTYyalUsIX.

- OTIpeIeTICHUE MOTHUBAIINH U3yUYEHUS YIeOHOTO MaTepHaa;

- OLICHUBAHKE YCBAaMBAEMOI'0 YUYEOHOT0 MaTepuaia, UCX0/s U3 COLUAIIbHBIX U INYHOCTHBIX IEHHOCTEH;



- TIOBBILIEHUE CBOET0 00Pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX HCTOPUUYECKHX COOBITUH,
CBSI3aHHBIX C Pa3BUTUEM XUMUU U OOIIECTBA;

- 3HaHHWE MPABUJI IOBEICHUSI B UPE3BbIYANHBIX CUTYALUSX;

- OLIEHUBAHUE COIMAIIBHON 3HAYMMOCTH PO eccuil, CBA3aHHBIX C XUMHUEH;

- BJIaJICHUE MpaBUiIaMU 0€30MaCHOTO 0OpaleHusl ¢ XUMUYECKUMU BeIlleCTBaMU U 000pYJ0BaHUEM, MTPOSIBICHUE DKOJIOTHUECKON
KYJbTYPBHI.

MeranpeaMeTHble:

-YMEHHE CaMOCTOSITEJILHO OMPEEATh LIeJIU CBOCTO O0yYEHHS, CTaBUTh U (POPMYJIUPOBATH JJisg ceOsl HOBBIE 3a7a4M B y4éOe u
MO3HABATEIBHOM ESITEIbHOCTH, pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIBHOM €SI TEIbHOCTH;

-yMEHHE CaMOCTOATEIbHO IUIAHUPOBATh NMYTHU JOCTIKEHUS I1eJied, B TOM 4YHCJIE aJlbTepHATHMBHBIC, OCO3HAHHO BHIOMpATH
Haubomee 3 (HEeKTUBHBIE CIOCOOBI PelIeHUs] y4eOHBIX M MO3HABATEIbHBIX 33]1a4;

-YMEHHE COOTHOCHUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMU, OCYIIECTBISATh KOHTPOJb CBOEU [ESITEIBHOCTH B
npolecce JOCTHKEHHUS pPe3yJsibTara, OMPEAeNiATh CHOCOObl NEWCTBHM B pamMKax MPEIOKEHHBIX YCIOBHM W TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JICHCTBUSA B COOTBETCTBUM C U3MEHSIOMICICS CUTYallUE;

-yMEHHUE OLICHUBATh MPABUIILHOCTh BBIMIOJHEHUS yueOHOM 3a1a4n, COOCTBEHHbIE BO3MOXKHOCTHU €€ PeIleHNUS;

-BJIaJICHUE OCHOBAMHU CAMOKOHTPOJIA, CAMOOIEHKH, IPUHSITHUS PEIICHUA U OCYIIECTBIEHUS OCO3HAHHOTO BHIOOpA B yueOHOU U
N03HABATEIbHOMN AEATEIbHOCTH;

-yMEHHUE OIpeAeNaTh TMOHATHS, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJIOTHH, KIACCU(UIUPOBATH, CAMOCTOSTEIBHO
BbIOMpaTh OCHOBaHMS M KPUTEPUU Ui KiIacCU(UKALKK, YCTaHABIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyKIeHue, yMO3aKIoueHue (MHAYKTUBHOE, 1€TyKTUBHOE U 110 aHAJIOTUH) U JE€JIaTh BBIBOJBL;

-yMEHHE CO3/aBaTh, NPUMEHSATh U NPeoOpa3OBbIBATH 3HAKM M CHUMBOJIBI, MOJAEIM MU CXEMBbl A PpEUIeHHs Yy4eOHBIX U
II03HABATEJIbHBIX 33/1a4;

-yMEHHE OpraHM30BbIBaTh yYEOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEJIEM MCBEPCTHHKaMH; paboTaTh
WHAMBHUIYAJIbHO M B TPYIINE: HAXOAUTh O0Illee pelieHue M pas3pemarsh KOHGIMKTH Ha OCHOBE COTJIACOBAHUS MO3MIMN U yuéTa
UHTEPECOB;
- (hopMyIHpOBATh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;



-yMEHHE OCO3HaHHO HCIIOJIb30BaTh PEUYEBbIE CPEJCTBA B COOTBETCTBUU C 3aJ]a4eil KOMMYHHUKAIIMU ISl BBIPA’KEHUS CBOUX YYBCTB,
MBICJIEH U TOTPEOHOCTE;

-IJITAHUPOBAHUS U PETYJISILIUU CBOCH N1€ATEbHOCTH;

-BJIaZICHUE YCTHOM U IMCbMEHHOU pEeUbl0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

-(opMupoBaHHUe U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS HH(OPMAILIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
-(opmMupoBaHe U pa3BUTHE SKOJOTUYECKOTO MBILIUICHHS, YMEHHE MPUMEHSTh €r0 B TO3HABATEIbHON, KOMMYHUKATUBHOM,
COLIMAJILHOM MPAKTUKE U MPOPECCUOHATBHOW OPUEHTALINH.
Pezynamusnute.

OO0yyarouics MOJIy4UT BO3MOKHOCTD JJi1 JOPMUPOBAHUS CIIEYIONIUX PETYyISITUBHBIX Y Y 1

* IiesienojiaraHue, BKJIIOYas TOCTAHOBKY HOBBIX IIeJel, mnpeoOpa3oBaHME TMPAKTUUECKOW 3a7aud B I103HABATENIbHYIO,
CaMOCTOSITEIIbHBIN aHAIN3 YCIOBHUM JOCTUKEHUS 11€JIM Ha OCHOBE YUETA BBIICJICHHBIX YYUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM
y4eOHOM MaTepuare;

* IUIAHUPOBAHUE NYTH TIOCTUKEHHUS 1IENEH;

* YCTaHABJICHHE LEJEBbIX MPHOPUTETOB, BBIJCICHHUE aJbTEPHATUBHBIX CIIOCOOOB JOCTMKEHHUS 1M U BBIOOp Hamboiee

3¢ peKkTUBHOTO cr1ocoba;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIIATH UM;

* yMEHUE IPUHUMATh PElIeHUs B TPOOIEMHON CUTYaIuH;

* IOCTAaHOBKA Y4EOHBIX 3a/1a4, COCTABIICHUE TUTAHA U TTOCJIEIOBATEIBbHOCTH JCHCTBUM;

* Opranuzaiys pabo4ero MecTa MpH BBHITTOJIHEHHH XUMUYECKOTO IKCIIEPUMEHTA;

* IPOTHO3UPOBAHKE PE3yJbTaTOB OOY4YEHUS, OIEHWBAHHE YCBOGHHOTO MaTepuaja, OICHKAa KayecTBa M YPOBHS TOJYYECHHBIX
3HAHHM, KOPPEKIIUA IUIaHa U crioco0a ASHCTBUS TPU HEOOXOTUMOCTH.
lloznasamenvnuie.

OOyyaronuics MOJy4UT BO3MOKHOCTD JJI1 POPMUPOBAHMS CIIETYIONINX TT03HABAaTeIbHBIX Y Y 1:

* IOMCK U BbIjIeNIeHne HH(OpMAaIny;

* aHAJIM3 YCJIOBUH M TpeOOBaHMII 3a1a4H, BEIOODP, COMOCTaBICHNE U 0OOCHOBaHME CIIOCO0a peIIeHUs 3a/1auH;

* BBIOOp HamOoJee 3P HEKTUBHBIX CIIOCOOOB PEIISHUS 3314l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

* BBIIBUKEHHE U 000CHOBAHUE TUIOTE3bI, BBIOOP crioco0a €€ MpOBEPKU;
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* CaMOCTOSITEIBHOE CO3/IaHUE allTOPUTMA ACSITETLHOCTH MPU PEUICHUH MTPOOJIeM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;

* YMEHUS XapaKTEPU30BaTh BEIICCTBA IO COCTABY, CTPOCHHIO M CBOHCTBAM;

* ONMCHIBAaHUE CBOMCTB: TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIICCTB, BHIICICHUE X CYIIIECTBEHHBIX TPU3HAKOB;

* U300paKEHHWE COCTaBa MPOCTEHUIIUX BEIIECTB C IMOMOIIBI0 XUMHUYECCKUX (OPMYJT M CYINIHOCTH XHUMHUYECKUX PEAKIUN C
TIOMOIIBI0 XUMUYECKUX YPABHCHHUI;

* TpOBEJCHUE HAOIIOJACHUHN, ONMHMCAHWE NMPU3HAKOB M YCIOBUU TEYCHUS XUMHUUYCCKHUX PEaAKIUH, BBIMOJHCHHEC XHMHYECKOTO
OKCIICPUMEHTA, BHIBOJIBI HAa OCHOBE aHalM3a HAOJIOMCHUN 3a SKCIEPUMEHTOM, pPCIICHHE 3ajad, IMOJYYCHHE XUMHUUYECKOU
MHQPOPMAIIMH U3 PA3TMIHBIX HCTOYHUKOB;

* YMEHHUE OPraHU30BbIBATh UCCIICIOBAHUE C IICJIBIO POBEPKHU THITOTES;

* YMEHUE JIeJIaTh YMO3aKI0UeHUs (MHAYKTUBHOE U 110 aHAJIOTMH ) U BBIBOJIBI;

* yMcHHE OOBEKTHBHO OIICHMBAThH HH(POPMAIIMIO O BEHIECTBAX M XUMHUYCCKHUX MPOIECCaX, KPUTUYCCKH OTHOCHUTBCS K
TICeBIOHAYYHOM MH(OpMAIINH.

Kommynuxamuenoie.

OOy4aromuiicst TOTYyYUT BO3MOXKHOCTD ISt (DOPMHUPOBAHUS CIEAYIONTNX KOMMYHUKATHBHBIX Y'Y /1:

* [TOJIHOE ¥ TOYHOE BBIPAKCHHE CBOMX MBICIICH B COOTBETCTBUU C 33/1a4aMH U YCIOBUSIMHU KOMMYHUKAIUH;

* aJIeKBaTHOC WCIIOH30BAHUE PEUYCBBIX CPEJCTB IS YYacTHS B JUCKYCCHM W apryMEHTalldd CBOCH IO3WMIMU, yYMEHHE
NPEJCTABIATh KOHKPETHOE COJEp)KaHHWE C COOOIIEHHWEM €ro B TNHCBMEHHOW W YCTHOH (opme, ompepeneHHe CrnocoOoB
B3aUMOJICHCTBHS, COTPYJHUYECTBO B TIOMCKE B cOOpe nHpopManmu;

* ONpeleleHUE CHOCOOOB B3aUMOJACHCTBUS, COTPYIHHYECTBO B TMOWUCKE U cOope wuHPOpMAIMH, ydacTUe B JHAIIOTE,
TUTAHUPOBAHUE OOIIHUX CIIOCOOOB pabOTHI, MPOSBICHNE YBAKUTEIHLHOTO OTHOIICHHS K IPYTHM yUalTUMCS;

* OIMMCAHUE COJICPKAHUS BBIMOIHAEMBIX JICHCTBUH C 1IETTbI0 OPUEHTUPOBKH B IPEAMETHONPAKTUUECKON JEATEIHHOCTH;

* YMEHUS YUUTHIBATh Pa3HbIE MHEHUS M CTPEMUTHCS K KOOPAMHAIIMH PA3TUYHBIX TIO3UIUI B COTPYIHUYECTBE |

* (opmynupoBaTh COOCTBEHHOE MHEHHE W TO3UIMIO, apTyMEHTHUPOBATh U KOOPAWHUPOBATH €€ C TMO3HUIMSIMHU TapTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIEro perieHuss B COBMECTHOM IeITeTbHOCTH;

* OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb U OKA3bIBATh B COTPYIHUYECTBE HEOOXOANMYIO B3aUMOITOMOIIIb;

* TUTAHUPOBATH 00IIKE CITOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIIHIO, OIICHKY JCHCTBHUI MapTHEPA, yMETh YOEKIaTh;
* HCIIOJH30BaTh AJCKBATHHIC SI3BIKOBBIE CPENCTBA I OTOOPAKEHHUS CBOWX YYBCTB, MBICIEH, MOTHBOB W MOTPEOHOCTEH;
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0TOOpaXkaTh B peuH (onucaHue, 00ObSICHEHUE) COJEPKaHUe COBEPIIAEMbIX AEHCTBUI, Kak B (h)OpMe IPOMKOI COLIMATU3UPOBAHHON
peun, Tak u B GopMe BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHHMKATHUBHYIO KOMIIETCHIIMIO, WCIIOIb3Yysl CPEACTBA YCTHOM M MUCHhbMEHHOM KOMMYHHMKAIIMM MpU paboTe C
TEKCTaMU y4eOHHMKA U JIOMOJIHUTEIBHON JIMTEPATypOl, CIPABOYHBIMU TAOJUIIAMH, MPOSBIATH TOTOBHOCTh K YBOKCHHUIO WHOMU
TOUYKH 3pEHUS IPU 0OCYKJIEHUU PE3YJIbTATOB BBIITOJIHEHHON PabOThI.

IIpeameTHbIe:

B no3naBarensHOl chepe:

-JlaBaTh OMPEIENCHUS U3YUYEHHBIX MOHATUN: «XUMHUUYECKUH DIIEMEHT), «aTOM», KMOH», «MOJIEKYJIa», «IIPOCTHIE U CIOKHbIC
BEIIECTBAY», «BEIIECTBOY», «XUMUYecKas (HopMysay, «OTHOCUTENIbHAS aTOMHAsi Maccay, «OTHOCUTENIbHAsI MOJIEKYJIIpHas Maccay,
«BAJICHTHOCTHY», «CTEMEHb OKHUCICHHS», «KPHUCTAJUIMYECKAas PEIIeTKa», «OKCHUIbI», «KHUCIOTBI», «OCHOBAHHS», «COJIH,
«aM(OTEpPHOCTHY, «UHIUKATOP», «IEPUOAMYECKHI 3aKOH», «IEPUOAMYECKas TaOIHUIa», «HU30TOMbI», «XUMUYECKas CBA3bY,
(QIEKTPOOTPHUIATENILHOCTEY, «XUMHUYECKas PEaKIUsi», «XUMHUYECKOE YpaBHEHHUE», «TEHETUYECKas CBA3bY», «OKHUCIICHHEY,
«BOCCTAHOBJICHUEY, «IJIEKTPOJIUTUYECKAS TUCCOIUAIUS», «CKOPOCTh XUMUYECKON pEaKIHI;

-OMUCaTh IEMOHCTPAIIMOHHBIE M CAMOCTOSITENIbHO MPOBEICHHBIE XUMUYECKHE IKCIIEPUMEHTHI;

-ONUCHIBATh M Pa3linyaTh H3YUYCHHBIE KJIACCHl HEOPTAaHUYECKUX COEAMHEHUH, IPOCTHIE U CIOXKHBIE BEIIECTBA, XUMUUYECKHE
peakuuu;

-KJacCU(UIIMPOBATH U3YUCHHBIE OOBEKTHI U SBICHUS;

-JIeJIaTh BHIBOJIBI U YMO3AKITIOUEHUS U3 HAOMIOACHUM, H3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

-IIPOrHO3MPOBATh CBOMCTBA HEM3YUEHHBIX BEIECTB 10 aHAJIOTUH CO CBOMCTBAMU U3YUYEHHBIX;

-CTPYKTYypUPOBATh U3yUYCHHBIN MaTepHUall U XUMUUECKYI0 HHPOPMAIIUIO, TIOTYUYEHHYIO U3 IPYTUX UCTOYHUKOB;

- MOJIETTUPOBATh CTPOECHUE aTOMOB 3JI€MEHTOB 1-3 meproi0B, CTpOEHUE MPOCTHIX MOJIEKYJI;

B nerHOCTHO —OpHEHTAaIMOHHOM cdepe:

-aHAJIM3UPOBATh U OLIEHUBAThH MOCJIEACTBUS JJIsI OKPY’KaIOIIeH cpeabl OBITOBOM M MPOU3BOJCTBEHHOU JESTEILHOCTH YEIOBEKA,
CBSI3aHHOM C MepepadOTKOM BEIIECTB.

B tpynoBoii chepe:

-IPOBOJUTH XUMUYECKHI SKCIIEPUMEHT.

B cdepe 6e3onmacHOCTH KU3HEACATEIBHOCTH:
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- OKa3bIBaTh NEPBYIO MOMOIIb MPU OTPABICHUSIX, 0KOTax W JAPYIHMX TpaBMax, CBA3AHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM
000py1I0BaHHEM.

Hcnonb3ys obopynoBanue « Touku pocta, Oydaromunics HayquTCs:

* IPUMEHSTH OCHOBHBIE METO/Ibl TO3HAHUSI: HAOIIOJIEHNE, U3MEPEHUE, DKCIICPUMEHT;

* OMUCHIBATH CBOMCTBA TBEPJIBIX, )KUJIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCISAS UX CYIIECTBEHHbIE TPU3HAKY;

* PaCKpbIBATh CMBICI 3aKOHA COXPAHEHUSI MacCChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU TEOPUH;

* pa3MyYaTh XUMUYECKUE U (PU3UUECKUe SBIICHUs], HA3bIBATh MPU3HAKKU U YCIIOBUS MIPOTEKAHUSI XUMUYECKUX PEAKIINH;

* cOOTI0/1aTh TTpaBmIIa 6€30MacHOM pabOThI MPU MTPOBEAECHNUN OTBITOB;

* MOJIL30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TTOCYI0M;

* MOJTy4aTh, COOUPATh Ta3000pa3HbIC BEIIECTBA M PACIIO3HABATH UX;

* XapaKTepU30BaTh (PU3MUECKHUE U XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COCIMHEHUMN, MPOBOIUTD OIBITHI,
IIOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA U3YUYCHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

* PAaCKpbIBaTh CMBICJ MOHATHUS «PACTBOPY», BBIUUCIISITH MACCOBYIO JOJIK0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH
PacTBOPSI € ONPEIEIIEHHON MACCOBOM J10JI€ pACTBOPEHHOIO BEILIECTBA;

* XapaKTepu30BaTh 3aBUCHUMOCTb (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMUECKOW PEHIETKU, OMPEACNATh BUJ
XUMHUYECKOU CBS3U B HEOPraHUUECKUX COCTUHECHUSIX;

* PACKpBIBATH OCHOBHBIE IIOJIOKEHUSI TEOPUU IEKTPOIUTUUECKOM AUCCOLMALIUM, COCTABIATh YPABHEHUS J3JIEKTPOJIUTHYECKOU
JTUCCOIMALIMK KUCTIOT, IIeIouei, cojiel U peakimii HOHHOTO 0OMeHa;

* PACKpbIBaTh CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN, ONIPEACIIATh OKUCINUTEIb U BOCCTAHOBUTEND, COCTABIISITH
YPaBHEHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKITUY;

* XapaKTEepU30BATh B3aUMOCBA3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJUIOB U METAILIOB;

* IPOBOJMUTH OIBITHI IO MOJIYYECHHUIO U N3YYEHUI0 XUMUYECKUX CBOMCTB Pa3JINYHbIX BEIIECTB;

* TPAaMOTHO O0pAIIaThCS C BEIECTBAMHU B ITOBCEHEBHOM JKU3HU.

Ha 6a3e nentpa «Touka poctay obecrneunBaeTcs peaqusans JaHHON 00pa30BaTeIbHON MPOrPaMMBbI, pa3paboTaHHOHN B
COOTBETCTBUHM C TpeOOBAHUSIMU 3aKOHOJATENBLCTBA B chepe o0pa3oBaHus U ¢ yu€ToM pexoMeHaanuii denepanbHOro oneparopa
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yaeOHOro mpeamera «Xumus». OO0pa3oBaTeIbHAsI IPOrpaMMa MO3BOJSIET HHTETPUPOBATh peaIu3yeMble MOAXOABI, CTPYKTYPY H
collepKaHUe TPU OpPTaHHM3aIlMd OOyYeHHMs XUMUU B 7—9 KjaccaX, BBICTPOEHHOM Ha 0asze JI000To W3 JIOCTYIHBIX Y4eOHO-
MeToaudeckux komiuiekcoB (YMK).

Hcnons3zoBanue obopynoanus «Touka poctay mpu peanmzanuu nanHoi Ol mo3BosisieT co3aaTh yCIoBUS:

* JIIS1 pPACIIMPEHUS COJIEPIKAHMS IKOJILHOTO XUMHUYECKOTO 00pa30BaHuUs;

* JIJIs1 TIOBBIIIICHUS TIO3HABATEILHOM aKTUBHOCTH O0YUYAIOIIUXCS B €CTECTBEHHO-HAYYHOM 00J1acTH;

* JUIS Pa3BUTHS JIMYHOCTH peOEHKAa B mpolriecce OOYYCHHS] XMMHUHU, €r0 CIIOCOOHOCTEH, (OPMHUPOBAHHUS M YIOBICTBOPCHHS
COIMAJIEHO 3HAYUMBbIX HHTEPECOB M MOTPEOHOCTEH;

* 17151 pabOTHI C OJTAPEHHBIMH TKOJTBHUKAMHU.

DopMbI KOHTPOJIA.
KonTpoinb pe3ynbTatoB 00ydeHust B coorBeTcTBUU ¢ AaHHON OIl mpoBoguTcs B popMe NMUCBMEHHBIX U AKCHEPUMEHTATbHBIX
paboT, npeanonaraeTcsi NPOBEACHNUE IPOMEKYTOUHOM U UTOTOBOM aTTECTALlUU.

Conep:kanmne mporpaMmmbl y4e0HOr 0 npeamMera « XuMHUs».
7 kaace (23 gaca, 1 yac B Hezeno)

I'maBa |. Xumus B 1ieHTpe ecrectBo3Hanms . 10 yaca

XuMHSL Kak 4YacTh ecTtecTBo3HaHudA. I[Ipeamer xumun. XuMus —4acThb €CTECTBO3HAHUA. B3aMMOOTHONIEHUSA 4YeEJIOBEKA U
okpyxkatouiero mupa. [Ipeamer xumun. @usndeckue Tena u Beniecta. ColicTBa BemiecTB. [I[puMeHeHrEe BEIIECTB HA OCHOBE MX
cBoricTB. HabmroieHre B SKCIIEPUMEHT KaK METOJbl M3yYCHHS €CTECTBO3HAHUSA W XuMuH. HabmroneHne Kak OCHOBHOM METOJ]
MMO3HAHUS OKPYXKAIOIIETO MUpa. YCIOBUS IpoBeAeHUs HaOmogaeHus. ['mnotesa. DkcnepumeHT. BeiBoa. CTpoeHHe IIaMEHH.
JlaGoparopuss m oGopynoBanue. MoxaenupoBanue. Mojenb, moaenupoBanue. OCOOCHHOCTH MOJCIMPOBAHUS B Teorpaduu,
¢usuke, Ononornu. Mogenu B 6monoruu. Mymnsixu. Mogenu B ¢usuke. DnexkrpodopHas mamuHa. ['eorpaduyueckue Moaeny.
XUMHUYECKHE MOJEIU: PeaAMETHbIE (MOJICIM aTOMa, MOJIEKYJ, XMMUUYECKUX U MPOMBIIIJICHHBIX MTPOU3BOJCTB), 3HAKOBBIC, WJIH
CUMBOJIbHBIC (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIBI BEHISCTB, YPaBHEHUS peakKIuil). XUMHUYCCKUE 3HAKH B (OPMYJIbl. XUMHUYCCKHI
a7eMeHT. XUMHYeCKHe 3Haku. Mx o0o3HaueHue, mpou3HolIeHne. XumMudeckue ¢hopmMyibl BemecTB. [IpocThie U CIOKHBIC

14



BemectBa. Muaexkcsl u  koddduiuuentsl. KadecTBEHHbIH W KOJMYECTBEHHBIM COCTAaB BellecTBa. XUMHS U (U3HKA.
YHUBEPCAIBHBIM XapaKTep MOJOKEHUN MOJIEKYISIPHO-KNHETUUECKON Teopun. [IoHATHA «aToM», «MOJIEKyay, «uoH». CTpoeHue
BemlecTBa. Kpucrammmueckoe coctosHue BemniectBa. Kpucrtaminueckue pemieTku TBepAbiX BemecTB. Juddysus. bpoyHoBckoe
nBMKeHUe. BelectBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTPOEHHs. ArperaTHble cocTosiHUA BeulecTB. [lonsitue 06
arperaTHOM COCTOSIHMM BemllecTBa. dDusznueckue U XUMHUYeCKue siBieHusa. ['azoo0pasHble, KUAKUE U TBEp/AbIC BEIIECTBA.
Amopdusie BemiecTBa. Xumus u reorpadus. Ctpoenue 3emiu: siapo, MaHTHs, Kopa. Jlutochepa. Munepansl 1 TOPHbIE TTOPOJIBI.
MarmaTudeckue U 0caJ0ouHble (HEOpraHWYeCcKWe M OpraHUYecKue, B TOM YHCIIe M TOPIOYUE) MOpPOAbl. XHUMHS U OUOJIOTHS.
XMMHUYECKHUI COCTaB KMBOM KIIETKH: HEOPraHUYecKue (BoJa U MUHEpAIbHBIE COJIM) U OpraHuyeckue (OENKH, KUPBI, YIIIEBOIbI,
BUTaMUHBI) BellecTBa. buojormyeckas posib BoAbl B kuBoi kietke. Dotocunrte3. Xnopodumin. buonormdyeckoe 3HaueHue
KHUPOB, OENKOB, YPUPHBIX Maces, YIJIEBOJOB U BUTAMUHOB JJIS >KU3HENEATEIbHOCTH OpraHu3MoB. KauecTBEeHHbIE peakiiu B
xumun. KauecTBeHHblEe peakiuu. Pacno3HaBaHHE BEIIECTB C NOMOIIBID Kauy€CTBEHHBIX pPEakUUil. AHAIUTHUYECKUW CUTHAI.
OmnpenensieMoe BEIIECTBO M peakTuB Ha Hero. JlemoHnctpanuu: Kosiekius pa3audHbIX TpeaMeToB win ¢GoTorpaduil mpeamMeTon
U3 IFOMUHUS JUTSl WUTIOCTPALIMU UJIEU «CBOMCTBA —IIpUMEHEHHEey». YueOHoe 000pyI0BaHre, UCTIONh3YeMOe Ha ypoKax (pU3uKH,
Oouosioruu, reorpaduu W XUMHH. OJEeKTpodopHas MammuHa B JaelcTBuu. [eorpaduueckue wmojmenu (rodyc, Kapra).
buonorunyeckue Mogenu (MyJsDKM OPTraHOB M CHCTEM OPraHOB PAaCTEHUM, KUBOTHBIX U 4esoBeka). DU3MUecKue U XUMHUYECKHUE
MOJIETT! ATOMOB, MOJIEKYJI BEIIECTB M KPUCTAITNYECKUX perieToK. OOBbeMHBIE U IIAPOCTEPKHEBBIE MOJIEIN BObI, YTIECKUCIOTO U
CEpPHHUCTOrO ra3oB, MeTaHa. OOpa3ibl TBEPIBIX BEIIECTB KPUCTALNTUYECKOTO CTpOCHHUS. Mojaenn KpHUCTaUIMYECKUX PEIIeTOK.
Bona B Tpex arperaTHbIx cocTosHUAX. KOJUIEKIUS KPUCTANIMUECKUX U aMOpP(HBIX BEHIECTB M u3Aenuil u3 Hux. Kosekius
MUHEpaIOB (JIa3ypuT, KOPYHH, XaJIbKOMUPHUT, (Itooput, ranut). Komnekuus TOpHBIX Topoa (TPaHUT, pa3iuydHble (OPMBI
KaJIbIIUTa —MeJI, Mpamop, U3BECTHSIK). KoJIeKius roproynx ucKomnaeMbix (HeTh, KAMEHHBIN YTOJIb, CIAHIIBI, TOP(D).
JleMOHCTpallmoHHbIE 3KcrepuMeHThl: HayuHoe HaOmioneHue u ero omucanue. M3yuenue crpoenus miamenu. CruproBas
AKCTpaKkius XJIopoduiia U3 3eJIEHBIX JUCTheB pacTeHuil. «llepennBaHue» YrIEKUCIOrO Ta3a B CTaKaH HAa YPaBHOBEIICHHBIX
Becax. KauecTBeHHas peakuus Ha KUCI0poa. KauecTBeHHast peakiys Ha YrJIEKUCIbIN ras3.

JIaGopaTtopHble OnbITH: PacnpocTpaHeHne 3amaxa OJEKOJIOHA, TyXOB WM JIe30J0paHTa Kak mnpouecc auddysun. Habnonenue
OpOYHOBCKOTO JBWIKEHHUS YAaCTHYEK UYEPHOW Tymu moj MuKpockornoMm. [uddys3us mepmanranata kamuss B IKEJIATHHE.
Obnapy>xeHue >3(HUpPHBIX Macel B amneJbCHHOBOM KOpouke. M3ydeHue rpaHuTa C TIOMOIIBIO YBEIMYUTENIBHOTO CTEKIIA.
Onpenenenue cojepkaHust BoJbl B pacTeHHH. OOHapyXeHHE Macila B CEMEHaxX IOJICOJIHEYHHMKA U TPELKOro opexa.
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OO6HapyxeHue Kpaxmaya B MIIEHUYHOU MyKe. B3anMojelicTBue acKopOMHOBOM KUCIOTHI ¢ MOJI0M (ompenenenue Butamuna C B
pa3nuuHbIX cokax). [IpogyBaHue BBIIBIXa€MOIO BO3AyXa 4epe3 M3BECTKOBYIO BOAy. OOHapyKeHHE M3BECTKOBOUM BOJBI Cpeau
pa3IMYHBIX BELIECTB.

JomarnHue onbIThl: M3roToBiIeHHe MOJEeH MOJIEKYJT XUMUYECKUX BEIIECTB U3 mactuwinHa. [uddys3us caxapa B Boge. OnbITh
C IIyCTOM 3aKPBITOMN MIaCTUKOBOM OyThuIKON. OOHapyKeHUE KpaxMalia B IPOYKTaX MUTAHUS; 0JT0KaX.

[TpakTuueckast padbora Ne 1. 3HakomMcTBO ¢ 1abopaTopHbIM 000pya0BaHueM. [IpaBuia TeXHUKU O€30MaCHOCTH.

[Tpaktuueckast padota Ne 2. Habmroenue 3a ropsiiiei cBe4oi. Y CTpOMCTBO U paboTa CIIUPTOBKHU.

['napa II. MaremaTtuka B xumuu . 13 4acoB

OTHOcHUTENbHBIE aTOMHasi W MOJIEKYJsipHas Macchl. OTHOCHUTENbHAs aToMHas Macca j»jeMeHTa. MolekyisipHas Macca.
OmpeniesieHue OTHOCHUTEJIBHOM aTOMHOM MacChl XUMHUYECKuX djeMeHToB mo Tabmnuie J[. WM. MenneneeBa. HaxoxnaeHue
OTHOCHUTEJIBHOM MOJIEKYJISIPHON Macchl Mo (opMyJie BEIIECTBa KaK CyMMbl OTHOCHUTEIBHBIX aTOMHBIX MAacC, COCTaBJISIFOLIUX
BEILIECTBO XMMHMUYECKUX 3JIEMEHTOB. MaccoBasi 10J1s1 3JIEeMEHTa B CIOKHOM BemiecTBe. [IoHATHE O MacCOBOU 10J€ XUMUYECKOTO
aJieMeHTa (W) B CJIOKHOM BEIIECTBE M €e pacyeT no ¢opmyie BemiectBa. HaxoxaeHue (hopmysbl BellecTBa MO 3HAYCHHUSIM
MacCOBBIX J0Jiel 00pa3yromux ero siemMeHToB .UucTteie BemiecTBa M cMmecu. Yuctelie BemiecTBa. Cmecu. ['ereporeHHbie u
roMoreHHbie cmecu. ['a3oo0pa3Hbie (BO31yX, MPUPOIHBIN Tra3), Kugakue (HeQTh), TBEpAbIe cMecH (TOpHBIE TOPOJIbI, KYJIHMHAPHbBIE
CMECH M CHUHTETHUYecKHe Moromue cpeactBa).O0beMHast 1ol ra3a B cmecu. OmnpezeneHue o0beMHOM Jou ra3a (¢) B CMecH.
CocraB armMochepHOro BO3/lyXa M MPUPOJTHOro raza. Pacuer oObema J0yM ra3a B CMECH 1O ero o0beMy u Hao00poT. MaccoBas
JI0JsI BellecTBa B pacTBope. MaccoBas nonis BemiectBa (W) B pactBope. KoHieHTpamms. PacTBopuTens W pacTBOPEHHOE
BeIIECTBO. PacyeT macchl pacTBOPEHHOTO BELIECTBA IO MAacce pacTBOpPa U MacCOBOM J10JI€ PACTBOPEHHOTO BemiecTBa. MaccoBast
nonst mpuMmeceid. [lonsitue o yrcToM BemecTBe W mpuMecu. MaccoBast jonisg nmpuMecu (W) B oOpasile MCXOTHOTO BEIeCTBa.
OcHoBHOE BellecTBO. PacyeT Macchl OCHOBHOTO BEILIECTBA MO MAacCe BEILIECTBA, COJIEPKAIIETO OMPEICIICHHYI0 MAaCCOBYIO JIOJIIO
MIPUMECEHN.

HemoHcTpanuu: Komnekuus pa3iuyHbIX BUIAOB Mpamopa U u3feiauil u3 Hero. CMech pEeYHOro M CaxapHOro MHecka U HX
paznenenue. Komneknus nHeptu u HedrenpoaykToB. Komtekmus ObITOBBIX cMecelt. Jlmarpamma coctaBa aTMOc(hepHOTO BO3IyXa.
Jlnarpamma cocraBa npupoHoro raza. Komneknusa «MuHepaibl 1 TOPHBIE TOPOABI.

Jomamaue omnbIThl: M3ydeHne cocTaBa HEKOTOPHIX OBITOBBIX M (hapMalleBTUYECKUX MPENapaToB, COJAEPIKANIUX OMPECICHHYIO
JTOJII0 TIPUMECEH.

16



[Ipaktuueckas padora Ne 3. [IpuroroBieHue pacTBopa ¢ 3aJJaHHOI MaccoBOM J10JIel paCTBOPEHHOTO BEUIECTBRA.

['naga 1. SABnenus, npoucxopsiue ¢ BemecTBaMu. 10 yacoB

Paznenenue cmeceit. CriocoObl pa3zeneHus: cMecel U ouncTKa BemecTB. HekoTopsie mpocTeiiire crocoObl pa3aeieHus CMECEei:
MIPOCEUBAHKE, PA3ACICHUE CMECel MOPOIIKOB Kelie3a U Cepbl, OTCTaUBAHME, ACKAHTAlUs, LIECHTPU(YTUPOBAHUE, pa3/IeJICHUE C
MOMOIIBIO JIEIUTENIbHOW BOPOHKH, (puibTpoBanue. dunbTpoBaHue B JiabopaTopuu, OBITY W Ha Tpou3BojcTBe. [loHsTHE O
¢unbrpare. Axacopouus. Ilonsarue 06 ancopOuumu M aacopOeHTax. AKTUBHPOBAHHBIM Yrojib KaK Ba)XHEHIIWH ancopOeHT.
VYcerpoiictBo mportuBorasa. Juctwuianus, uiu neperonka. Juctuwmisuus (meperoHka) Kak MpoIecCc BbIIEJICHUS BEIIEeCTBA W3
KUJKON cMmecH. JlucTwuimpoBaHHas Boja U obyactu ee nmpuMmeHeHus. Kpucrammsanus win BeimapuBanue. Kpucrammmzanus u
BhITIApUBaHKUE B Jla0opatopuu (KpUCTALIU3aTOpbl U (GaphopoBbie YaIIKU JUIs BbIIapuBaHus) W npupone. Ileperonka Hedtu.
Hedrenponykrel. @pakiiMoHHAsI MEPErOHKa JKUAKOTO BO3/yXa. XUMUYECKUE PEAKIMU. Y CJIOBUS MPOTCKAHUSI W MPEKPAIICHUS
XUMHUYECKUX peakinil. XMMUYECKUE peakIMy Kak MpOIeCC MPEBpAICHUS OJHMX BEUIECTB B JApYyrue. Y CIOBHUSI MPOTEKAHUS U
NOpeKpalieHus XUMUYecKux peakuuil. ConpuKOCHOBEHHE (KOHTAKT) BellecTB, HarpeBanue. Karamuzarop. Wurubutop.
VYrnpasnenune peakuusiMu ropeHus. lIpu3Haku Xumuueckux peakuuid. [Ipu3HakM XUMUYECKMX pEaKIUil: U3MEHEHUE IBETA,
oOpa3oBaHHE OCa/iKa, paCTBOPEHHUE MOJYUYEHHOI'O OCa/iKa, BBIJIEJICHUE Ta3a, MOSBICHUE 3araxa, BbIIEJICHUE WIH TOTJIONICHUE
TEIJIOTHI.

Hemonctparuu: @unetp lllorra. Boponka broxnepa. YcraHoBka s GriibTpoBaHus Mo BaKyyMoM. PeciupaTtopHbie Macku U
MapiieBblie ToBsi3KH. [IpoTtuBoras u ero ycrpoictBo. Komnekuus «HedTs n HehTEIPOYKTHI.

JIeMOHCTpalMOHHbIE AKCIIEPUMEHTHI: Pa3/iesieHre cMecH MOPOILKa CEPhI U JKEJIE3HbIX ONWIOK. Pa3z/ienienre cMecH MopouiKa cephl
U necka. Paznenenue cMecu BOJBI U pACTUTEIBHOTO Macia C MOMOIIBIO JICJIUTENbHONW BOPOHKU. [lomyuenne nucTUiImpoBaHHOM
BOJIBI C TTIOMOIIBIO TAOOPATOPHOM YCTAaHOBKU /IS IEPETOHKH KUKOCTEN. Pazenenue cMecu nepMaHranara u Juxpomara Kaius
croco0oM KpucTauIn3anuu. BzauMoaeiicTBre jXee3HbIX OMUIIOK U MOPOIITKA Cephl MPU HarpeBanuu. [logyueHne yriekucioro
ra3a B3auMOJICHCTBHEM MpaMopa ¢ KUCIOTON 1 OOHAPYKEHHUE €ro ¢ TOMOIIBI0 U3BECTKOBOM BO/BL. Katanutuieckoe pas3ioxeHue
nepokcuaa Bojgopona (kataymsarop —uauokeu mapranma (1V)). OOHapyxeHHe pacTBopa INEJIOYH C IMOMOIIBI0 WHAMKATOPA.
BzaumoneiicTBue pactBopa TIepMaHTaHaTa Kalusg M pacTBOpa JAMXpoMaTa Kajdus C pacTBOPOM CyibpuTa HATPHS.
BiaumoneiicTBue pacTBopa epMaHraHara Kajius ¢ aCKOpOMHOBOM KMCIOTON. B3anmoeiicTBre Xjaopua skenesa ¢ KeaTon
KPOBSIHOM COJIBIO U THIPOKCHIOM HaTpusi. B3aumonerictue ruapokcua xeinesa (111) ¢ pacTBopoM COJISTHOM KUCITOTHI.
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JlaGopatopHbie ONBITHI: AACOPOLMS KyKYpPy3HBIMU NajlOouyKaMy MapoB MaxXy4duxX BelIeCTB. M3ydeHue ycTpoNCTBA 3aKUTAJIKU U
TUIAMEHH.

Jlomaiiaue onbIThl: Pa3znenenne cMecu Cyxoro MoJIOKa U peyHoro necka. OTcTauBaHue B3BECH MOPOILIKA ISl YUCTKHU MOCYIbI B
BOJIC U €€ JieKaHTalusa. AACOpOlUs aKTUBUPOBAHHBIM YTJIEM KpacslUX BEIIECTB MEICH-KOJIbl. PacTBOpeHUe B BoJie TabJIETKU
acriupuHa YIICA. TlpuroToBneHue M3BECTKOBOW BOABI U OmNbIThl ¢ Hed. M3yuenue cocraa CMC. Ilpaktuueckas pabora Ned.
BripanuBanue KpucTajioB COM (JIOMAIIHUI IKCIIEPUMEHT).

[TpakTuueckast padota Ne 5. Ouuctka noBapeHHoi conu. [Ipaktudeckast padora Ne 6. M3zyuenue mpoiiecca KOppo3uu xeesa.
I'mara IV. Pacckassl mo xumuu .1 gac.

VYuennueckas koHpepeHus. «Beiiaronecst pycCKHe YYeHbIE -XUMUKH.

Konkypc cooOrmienuii yuanuxcs. «Moe mo0rumMoe XMMHUYECKOe BEIIECTBO» (OTKPBITHE, MOJyUYeHHe U 3HaueHue). KoHkypc
YYEHUUYECKUX MPOEKTOB. KOHKYpC MOCBAIIEH N3YUCHUIO XUMUUYECKUX PEAKIIUA.

8 kaacc (102 yaca,3 yaca B HemeII0).
Brenenue .
[Ipeamer xumuu. MeToasl MO3HAHUS B XUMHHU: HaAOIIOJEHHUE, SKCIEPUMEHT, MojeinupoBaHue. VMCTOYHHUKM XHUMHUYECKOU
uHpOpMAIINH, €€ MOJy4YeHUE, aHAIN3 W TPEJACTAaBICHUE €ro pe3yibTaToB. [IOHATHE O XMMHUYECKOM 3JIeMEHTEe U (opMmax ero
CYILIECTBOBAHHUSI: CBOOOJHBIX aTOMAaX, MPOCTHIX U CIOXKHBIX BellecTBax. [IpeBpamenus Bemects. OTnure XUMUYECKUX PEaKui
oT ¢u3nUeckux sBICHUU. Ponb xumMuu B KM3HM uenoBeka. Xemodunus u xemodoOus. Kparkwe cBeneHHS W3 HCTOPHUH
BO3HUKHOBEHHUSI U pa3BUTUS XUMHUU. POJIb OTEYECTBEHHBIX YYEHBIX B CTAHOBIICHHMM XUMHUUYECKOM Hayku —pabotel M. B.
JlomonocoBa, A. M. bytneposa, JI. 1. Menneneea. XuMuueckasi CAMBOJIUKA. 3HAKH XUMHYECKUX 3JIEMEHTOB U IIPOUCXOXKICHUE
ux Ha3BaHmi. Xumudeckue (opmynel. Uuaexkcel u kodddumumentsl. OTHOCHUTENBHBIE aTOMHAs M MOJICKYJSpHAsh MacChl.
[IpoBeneHre pacyeToB MacCOBOM J0JIM XMMUYECKOTO JIEMEHTA B BEIIECTBE HAa OCHOBE ero gopmyinbl. [lepuoandeckas cucrema
xumuyeckux 31aeMeHnToB J[. 1. MenzeneeBa, ee CTpyKTypa: Majible U OOIbIINE NEPUOIbI, TPYIIIbI U MOATPYIIIHI.
[lepronuueckas cucTeMa Kak CIipaBOYHOE MOCOOUE SISl TOTYYCHUS CBEACHUN O XUMUYECKUX DIIEMEHTAX.
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Hemonctpanuu. 1. Monenu (mapoctepkaeBbie U CtroapTa -bpurne6a) pa3audyHbIX NPOCTHIX U CIOKHBIX BemecTB. 2. Komiekius
CTEKJIIHHOM XMMH4YeCKOM nocyasl. 3. Kosuekuuss marepuanoB M HU3AENMA M3 HUX HAa OCHOBE amoMuHus. 4.B3anmoneiictBue
MpaMopa ¢ KUCIIOTOM U IOMYTHEHUE U3BECTKOBOW BOJBI.

JIaGopatophsie onbIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTANIMYECKHUX BEIIECTB M pacTBOpoB. 2. CpaBHEHUE CKOPOCTH
UCIIapEeHMsI BOJIbI, OJIEKOJIOHA U 3TUJIOBOTO cUpTa ¢ (UIBTPOBAIBbHON OyMaru.

Tema 1. ATOMBI XUMHUYECKUX DJIEMEHTOB.

ATOMBI KaK (popMa CyIecTBOBaHMSI XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUH aTOMOB. Jloka3aTenbCcTBa
CIOXHOCTU cTpoeHust aToMoB. OnbITel Pezepdopna. [Inanerapuas monens ctpoeHus aroma. CocTaB aTOMHBIX siiep: TPOTOHBI,
HeUTpoHbl. OTHOCHUTEINIbHAS aTOMHas Macca. B3auMoCBsA3b NOHATUN «ITPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHASI Macca.
N3meneHne yuncia MPOTOHOB B siApe aroMa —o0Opa30BaHHWE HOBBIX XMMHUYECKHX AJIEMEHTOB. V3MeHEHHE uuclia HEUTPOHOB B
anpe atomMa — oOpa3oBaHue H30TONMOB. COBpEMEHHOE OIpECICHUE TMOHATUS «XUMUYECKUU sieMeHT». M30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA. DJIEKTPOHbI. CTPOCHHE SJEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX
AJIEMEHTOB MaJbIX IepuonoB. IloHATHE O 3aBEpLIEHHOM OJJIEKTPOHHOM YpoBHe. llepuoandeckas cucremMa XHMHUYECKUX
anementoB JI. . MenzeneeBa u cTpoeHHe aTOMOB —()HU3WYECKHUI CMBICI MOPSAKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIbI,
HOMepa nepuojaa. VisMeHeHue uucia 3JIEeKTPOHOB Ha BHEILIHEM DJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT'O dJIEMEHTa —
o0Opa3oBaHue MOJOKUTEIBHBIX U OTPHUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMAMH METANIOB M HEMETa/oB. [IpuyuHbI
M3MEHEHHSI METAJUTMUECKUX U HEMETANTMYECKUX CBOMCTB B mepuoaax u rpynmnax. Obpa3oBaHne OMHAPHBIX COCAMHEHHI.
[TonsiTue 00 noHHOU cBsi3M. CxeMbl 00pa3oBaHUsSI MOHHOMW CBsI3U. B3ammoneicTBHE aTOMOB AJIEMEHTOB -HEMETAIOB MEXTY
co0oit —o0pa3oBaHUE IBYXaTOMHBIX MOJICKYJ MIPOCTHIX BelmiecTB. KoBaneHTHAs HEMOMSApHAS XUMUYECKAs CBSI3b. DIEKTPOHHBIC
U CTPYKTYpHBIC (popMybl. B3anmoneicTBe aTOMOB HEMETAIOB MEXTy CO00M —o0pa3oBaHre OMHAPHBIX COSIUHECHUM
HEMETAJJIOB. DJIEKTPOOTpHUIIATENbHOCTh. KOoBasieHTHAs mojsipHas cBsi3b. [[OHATHE O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJICHTHBIC XUMHYecKue cBsi3u. CoctaBieHue ¢Gopmyn OMHAPHBIX COCTUHEHUN O BaJeHTHOCTH. HaxoxxneHnue
BaJICHTHOCTH 1O (opMmysie OWHAPHOTO CcOoeAMHEHHWS. B3ammonmeicTBe aTOMOB METAUIOB MEXIy co0Ooii oOpazoBaHue
METAUIMYECKUX KpHUCTALIOB. [loHATHE O MeTtayumueckou CBsi3u. JlemoHcTpanuu. Moaenu aTOMOB XUMHYECKHX 3JIEMEHTOB.
[lepuonnueckas cucrema xumudeckux nemeHnToB J[. V1. Menneneesa (pa3nuynbie GOpPMBI).

JlaGopaTtopHbie ONBITEL. 3. MoaenupoBaHue MPUHITUNA JEHCTBUS CKAaHUPYIOIIET0 MUKpockona. 4. 3roToBnenne Mojeneit
MOJIEKYJ OMHApHBIX COeAMHEHUN. 5. 3roToBIeHNE MO, WITIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOM CBS3H.
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Tewma 2. IlpocThie BelecTna.

[Tomoxxenne MetamnoB U HemeTawioB B llepuonndeckon cucreme xumuuyeckux sneMeHToB [[. M. MenpaeneeBa. Baxuenmue
MPOCThIC BEIIECTBA —METaUIbl (KEeJIe30, aTlOMUHUM, KalblM{, MarHui, HaTtpui, kanuii). OOmue Qu3nuecKkue CBOMCTBA
MeTaJIoB. BackHele npocThie BelllecTBa ~-HEMETaIbl, 00pa30BaHHbIC aTOMaMU KUCJIOpOa, BOJOPOa, a30Ta, cepbl, pocdopa,
yriepoga. MoneKyabl MPOCTHIX BEUIECTB -HEMETALUIOB —BOAOPOJA, KHUCJIOpPOJa, a3oTa, TrajaoreHoB. OTHOCUTENbHAs
MoJieKyJsipHasi Macca. CrocoOHOCTh aTOMOB XMMHUYECKHX DJEMEHTOB K OOpa30BaHUIO HECKOJBKHX MPOCTHIX BEIIECTB —
ajuioTponus. AJUIOTPOIHbIE MoAu(UKAIUU Kuciaopoaa, (ocdopa, oinoBa. MeTamnueckue W HEMETAIIMYECKHE CBOMCTBA
IpOCThIX BelecTB. OTHOCUTENBHOCTh 3TOro mnousATusa. Yucino ABoraapo. KonuuectBo BemectBa. Moabs. MosspHas macca.
MomnsipHbiii 00beM Ta3000pa3HbIX BellecTB. KpaTHble eIMHUIIBI U3MEPEHHS KOJMUECTBAa BEIIECTBA —MWIIUMOJb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. W KWUJIOMOJISIpHAsE MacChl BEIECTBA, MUJUTUMOJISIPHBIA M KWUJIOMOJIIPHBIA OOBEMBI Ta3000pa3HbIX BEIIECTB.
Pacuetbl ¢ ucCnonb30BaHUEM TMOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIM O0BEM Ta30B», «UHUCIIO
ABoraapo».

Hemonctpanuu. [lonydenue o3ona. OOpasiibl 0eja0ro U ceporo ojioBa, 0emoro U kpacHoro (ocdopa. Hekoropbie meTamibsl u
HEMETaJTbI C KOJIMYECTBOM BenlecTBa 1 Moiib. MosipHbIN 00beM ra3000pa3HbIX BEIIECTB.

JlaGopatopHbie onbITHI. 6. O3HaKOMIIEHHE ¢ KOJUIEKIMEH MeTauioB.7.O3HaKoMIIEHHE ¢ KOJUIEKIIEeH HEMETaJlIOB.

Tewma 3. CoelMHEHNUS XUMUYECKUX DJIEMEHTOB .

Crenenp okucieHusi. CpaBHEHUE CTEIIEHU OKHUCIEHUS M BaJIEHTHOCTU. OmpeneseHnue CTENEHU OKUCIEHHS 3JIEMEHTOB B
OouHapHbIX coeauHeHusXx. CocrapneHue GopMyn OMHAPHBIX COCTMHEHUH, 0OIMi crioco0 uX Ha3BaHWW. buHapHBIC COCTUHEHUS
METaJVIOB U HEMETAJIOB: OKCUJIBI, XJIOPUABI, cyiabbuasl u mnp. CoctaBieHue ux ¢hopmyn. bunapHbie coeTuHEHNsS HEMETAJUIOB:
OKCHJIBL, JIETy4YHE BOJOPOJHBIE COCIUHEHUs, UX COCTaB M Ha3BaHus. [IpencraBurenn OKCUAOB: BOAA, YIJIEKUCIbIN ras,
HerauieHas u3BecTb. lIpencraBuTenu neTy4yux BOAOPOIHBIX COCIMHEHUM: XJIOPOBOAOPOa M amMuak. OCHOBaHUS, UX COCTaB U
Ha3BaHus. PacTBoprMocTh ocHOBaHUU B Boje. [IpeacTaBuTenu menoueii: THAPOKCUIBI HATPUs, Kanusa U Kanbius. [lonstue o0
WHIMKATOpaX M Ka4eCTBEHHBIX peakiusax. Kuciaorel, ux coctaB u Ha3BaHus. Knaccudukanus kucnot. [IpencraButenu KucioT:
cepHasi, cojisiHas, azotHas. [lonsTre o mkane kuciorHoctTH (1kana PH). M3meHeHne okpacku WHAMKATOPOB. CoNM Kak
MMPOU3BOAHBIE KUCIIOT U OCHOBAHUM, NX COCTAB U Ha3BaHUs. PacTBOpUMOCTH coiieil B Boze. lIpeacraBurenn coneit: xiopun
HaTpwsl, KapOoHaT U PocdaT Kampiusa. AMop(HBIE M KPUCTAJUTMUECKUE BemecTBa. MeXMOIEKYISIpHbIC B3aUMOEHCTBUS. THIIBI
KPHUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAJUIMYECKUX PEUIETOK. YUCThIE BEIIECTBA U CMECH.
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[Ipumepsl KUIKKUX, TBEPABIX U ra3000pa3HbIX cMeceid. CBOMCTBA YUCTHIX BellecTB U cMecel. Mx coctaB. MaccoBas 1 00beMHas
JIOJTM KOMIIOHEHTA CMeCH. PacueTsl, CBA3aHHBIE C UCITOIB30BAHUEM TTOHSITHUS «JIOTIS.

Hemonctparuu. OOpasisl OKCUI0B, KUCJIOT, OCHOBaHUH U cojiel. Mojienn KpUCTaTMYECKUX PEIIeTOK XJIOpUaa HaTpus, aiMasa,
okcuna yriepoaa (IV). KucimoTHo -1ienoyHble MHIUKATOPHI, U3BMEHEHHUE MX OKPACKU B PA3IUYHBIX cpefax. YHUBEPCAJbHBIN
WHIUKATOP U U3MEHEHHE €r0 OKPAaCKHU B pa3innuHbIx cpenax. [llkana pH.

Jlaboparopubie ombIThl. 8. O3HakomyieHHWE C KoJuiekuueidl okcumoB. 9. O3HakomiieHHe co cBoWcTBamu ammuaka. 10.
KauectBenHnas peakuusi Ha yriekucnsiid ra3. 11. Onpegenenne pH pacTBOpoB KHUCIOTHI, 11eJ104M U BOAbL. 12. Onpenenenue pH
JUMOHHOIO M sI0JIOYHOTO COKOB Ha cpese mioaoB. 13. O3nakomiieHUe ¢ KoJulekiuein coneid. 14. O3HakoMiIeHHE C KOJUIEKIIMEH
BEILIECTB C PA3HBIM TUIIOM KPUCTALIMYECKON perieTku. M3rotopieHne Moeneil KpUCTaINIMYeCKUX pemeTok. 15. O3HakomieHue
¢ 00pa31oM ropHOI MOPOJIbIL.

Tewma 4. VizmMeHeHUs, MPOUCXOSIINE ¢ BEIIECTBAMHU.

[lonsiTe SBIEHMI, CBA3aHHBIX C HW3MEHEHHUSIMH, IPOUCXOMISIIMMHU C BEUIECTBOM. JSIBIIEHMS, CBA3aHHBIE C H3MEHEHUEM
KPUCTAITUYECKOTO CTPOCHHS BEIleCTBA MPH MOCTOSHHOM €T0 cocTaBe, —(pusndeckue sipjaeHus. Gusnueckue sABICHUS B XUMUU:
TUCTWILISILMSA, KPUCTAJUIU3AlMsI, BbIIApUBAaHUE W BO3TOHKA BELIECTB, (WIBTPOBAHHME M IEeHTpUudyrupoBaHue. SBieHus,
CBA3aHHbBIE C I3MEHEHUEM COCTaBa BELIECTBA, —XUMUUYECKUE peakiuu. [Ipu3Haky U yciioBUs IPOTEKaHUS XUMUYECKUX PEAKIUH.
Brigenenue TemnoTsl U cBeTa —peakiuuu roperus. [louaTre 06 5K30 ¥ SHIOTEPMUUYECKHUX PEaKIUiaX. 3aKOH COXPAaHEHUS MaCChI
BEIIECTB. XMMHUYECKHUE ypaBHEHHS. 3HaUCHUE MHACKCOB M K0d(PduiineHtoB. CocTaBieHUE YPAaBHEHHM XUMUYECKHUX PEAKIUH.
PacueTsl o xuMHuuecknuM ypaBHEHUsIM. Pelrienne 3aa4 Ha HAXOXKIEHHWE KOJIMYECTBA, MAacChl HIIM 00beMa MPOAYKTa PEAKIINH IO
KOJIMYECTBY, MacCe WM 00bEMY HCXOTHOTO BellecTBa. PacueTsl ¢ MCTIOIB30BAHUEM TIOHSTHS «JI0JIS1», KOT/Ia HCXOIHOE BEIECTBO
JIAaHO B BUJE PAacTBOpa € 3aJaHHOW MAaCCOBOW JI0JI€d PACTBOPEHHOI'O BELIECTBA WJIM COJACPKUT ONMPEACICHHYIO JOJI0 MPUMECEH.
Peaxkuuu paznmoxenus. IlpencraBinenne o ckopoctu xumuyeckux peakuui. Karanusaropel. @epmentsl. Peakunu coeauHeHus.
Karanutuyeckne n HeKaTAIUTUYECKHUE PEAKINK, OOpaTUMble U HeoOpaTuMble peakiuu. Peakiuu 3amemenus. Psg aktuBHOCTH
METAJUIOB, €r0 MCIIOJIb30BAaHUE IS MPOTHO3MPOBAHUS BO3MOKHOCTHM NMPOTEKAHUAPECAKIIMNA MEXIY METaUIaMUA U KHCIOTAMHU,
peakiuii BBITECHEHUSI OJHUX METAJJIOB M3 pPACTBOPOB MX coJied Apyrumu wmetamuiamu. Peakuum oOmena. Peakuuwu
HEUTpanu3auu. YCIOBUS MPOTEKAaHUS peakinuii oOMEHa B PacTBOpax M0 KOHIA. THIBI XMMHUYECKHX PEaKIuil Ha TMpuMepe
CBOWCTB BOJBI. Peakuus pasiioxkeHus: —3JIEKTPOJIU3 BOJAbl. Peakuuy coenuHeHns —B3auMOAEHCTBUE BOABI C OKCUIAAMHU

21



METAJUIOB U HEMETAJUIOB. Y CJIOBHUE B3aUMOJICHCTBHS OKCUAOB METANIOB M HEMETAUIOB C BOJOH. [IOHATHE «THUAPOKCHUIBDY.
Peakiiuu 3ameniiennst —B3auMOICHCTBHE BOJBI C MeTa/uIaMu. Peakiiuu oOMeHa —THUAPOIIU3 BEIIECTB.

Hemonctparuu. [Ipumepsl ¢uzndeckux sBACHUN: a) IulaBieHue mapaduHa; 0) BO3rOHKA MOAa WM OCH30MHOM KHUCIIOTHI; B)
pacTBOpPEHUE OKpAIICHHBIX cojed; r) auddy3us AYMUCTHIX BEIIECTB € TOpsIIed JTaMIOYKM HakaiuBaHusa. [Ipumepsi
XUMUYECKUX SIBJICHUN

a) ropeHue maruus, gocdopa;

0) B3aMMO/ICHCTBHE COISTHOW KHCIOTHI C MPaMOPOM HIIM MEJIOM; B) nosydenue ruapokcuaa meau (11);

') paCTBOPEHUE MOJTYUYEHHOTO THIPOKCUIA B KUCIIOTAX;

1) B3aumozeictere okcuaa meau (1) ¢ cepHOii KUCIOTOM TP HAIPEBAHUH;

€) pa3yioKEHHE TIepMaHTaHaTa KaJusi;

) pasJIoKEHUE MEePOKCHUIA BOJIOPO/Ia C MTOMOIILIO TUOKCH/Ia MapraHila 1 KaTana3bl KapTodens Uiu MOPKOBU;

3) B3aUMOJIeiCTBHE pa30aBICHHBIX KUCIOT C METaJUIaMH.

JlaboparopHbie ombiThl. 16. [IpokannBanue Meau B IUIaMEHU CIUPTOBKH. 17. 3amMerinenue meau B pactBope xiopuna menu (11)
KEIEZ0M.

Tewma 5. Ilpaktukym 1. TlpocTeiinme onepanuu ¢ BEMECTBOM.

1. IlpaBwia TtexHukH O€30MaCHOCTH TIpU paboTe B XUMHYECKOM KaOuHere. Ilpwembl oOpamieHuss ¢ 1a00paTOPHBIM
000OpyZ0BaHUEM U HarpeBaTeIbHBIMU MpuOOpamu. 2. HabmroaeHus 3a M3MEHEHUSIMH, TIPOUCXOIAIIMMU C TOPSAIIEH CBEYOH, U MX
onucaHue (JOMaIIHUI SKCIIEPUMEHT). 3. AHAIU3 TOYBBI U BOJABI (JIOMAITHUN KCTIEPUMEHT). 4. [Ipu3Haku XUMHYECKUX pEaKIU.
S.IIpurotoBnenue pacTBopa caxapa M pacyeT ero MacCOBOM JI0JIM B pacTBOPE.

Tewma 6. PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB IAEKTPOIUTOB .

PactBopenmne kak ¢Qusuko-xumudeckuii mporecc. [loHsTHe 0 THapaTax W Kpuctauioruaparax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEUIECTB OT TeMIEpaTypsbl. HackllieHHbIE, HEHACHILLICHHBIE U
MEPECHIIEHHbIE PACTBOPHl. 3HAYEHHE PACTBOPOB [JIsi MPUPOABI M CEIbCKOro Xxo3siictBa. lloHsTHE 00 3IEKTPONUTHYECKON
JUCCOLMALINK. DJNEKTPOJUTHI U HEDIIEKTPOJIUTHI. MeXaHu3M AUCCOIMALMNA SJIEKTPOJIUTOB C PA3IMYHBIM XapaKTEpOM CBSI3HU.
CrerieHp  dJeKTpoluTHYeCKON guccommarnuu. CunpHble ©  crnabbie  d7eKTposuThl. OCHOBHBIC TOJOXKEHUS TEOPHH
ANEKTPOTUTHIECKON aucconmanuu. MloHHbIe ypaBHeHUs peakiuii. Peakiuu oOmeHa, uaymmue 10 kKoHma. Kmaccudukamnus noHOB
u ux cBoicTtBa. Kucnorel, ux kmaccudukaius. Jlucconmanus KUCJIOT U UX CBONCTBA B CBETE TCOPHH JJICKTPOIUTHUECCKOM
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nucconranui. MoJieKyIsipHbIE M1 MOHHBIE YpaBHEHHS peakuuid. BzanmoaencTBue KUCIOT C METaulaMU. DJIEKTPOXUMHUYECKUI
P HaPSHKEHUHA METAIUIOB. B3aMMOIENCTBHE KUCIOT C OKCHUIAMUA METAILUIOB. B3auMOAEHCTBUE KUCIIOT C OCHOBAHUSIMU —
peakiusi HelTpanuzaiuu. B3anmoneiicTBre KUCIOT ¢ colsiMu. Vcnonb3oBaHue TabIUIIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKU
XUMUYECKUX CBOMCTB KuciaoT. OCHOBaHUS, UX Kiaccudukanus. J[uccomnuaius OCHOBaHUIN U WX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTHYECKOHN nucconnanuu. BzanmoseiicTBue ocHoBaHui ¢ cosiMu. Vicnonb3oBaHue TabJIUIbl PACTBOPUMOCTH IS
XapaKTEePUCTUKN XMMUYECKUX CBOMCTB OCHOBaHU. B3auMojeiicTBre menoueit ¢ okcugaMu HeMetauioB. Comnu, UX JUCCOLMaus
U CBOMCTBA B CBETE TCOPUHU DIEKTPOIUTUUECKON auccoruanuu. B3anmoneicTBue coneit ¢ MeTaiyiaMu, OCOOEHHOCTH ATUX
peakuuii. BzaumopeiictBue coneii ¢ consimu. Mcnonb3oBaHue TaOaUIbl pACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMHUECKUX
cBoicTB cojieir. O600IIeHne CBeIeHU 00 OKCHIaX, UX KiacCU(PUKAIIMU U CBOWMCTBax. ['eHeTHueckue psapl MeTamia u
HeMmeTaia. ['eHeTudeckasi CBSI3b MEXKJy KjacCaMH HEOpPraHMYeCKUX BelecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINM.
OrnpenenieHue CTETEHEH OKUCICHMS ISl AJIEMEHTOB, OOpa3yIoIMX BEIIECTBa pa3HbIX KiaccoB. Peakiiun MOHHOTO OOMEHa W
OKUCJIUTEILHO-BOCCTAHOBUTEbHBIC peakiinu. OKHUCIUTENIb U BOCCTAHOBUTENb, OKUCIICHUE U BocCTaHOBIIeHHE. COoCTaBlIeHUE
ypaBHEHUN OKUCITUTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJO0M 3JIeKTpOHHOTO0 Oananca. CBOWCTBA MPOCTHIX BEIIECTB —
METAJJIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JemoHcTpanuu. VcnibiTaHue BEMIECTB U UX PACTBOPOB HA BJICKTPONPOBOAHOCTh. 3aBUCUMOCTD AJIEKTPOIPOBOAHOCTH YKCYCHOM
KHUCJIOTBI OT KOHLICHTpAIMH. [|BUKEHNE OKPAIICHHBIX HOHOB B 3JICKTPUUYECKOM T10JI€. B3anMoIecTBUE IMHKA C CEPOM, COJISTHOU
kuciortoi, xmopuaom meau (11). I'openre Maruus. B3anMopericTBre XJIIOPHO#M M CEPOBOAOPOIHOM BOJIBI.

JlaGoparopHbie onbIThl. 18. B3anMoselicTBue pacTBOpOB XJIOpUIa HATpHUsS U HUTpata cepedpa. 19. [lomyuenne HepacTBOPUMOTO
THUIPOKCHIA U B3auMOJeHCTBUE ero ¢ kuciaotamu. 20. BzauMoecTBre KUCIOT ¢ OCHOBaHUAMU. 21. B3auMoaelcTBUe KUCTOT C
OKCHJIaMH MeTaJuIoB. 22. B3aumoneicTtBue KUCiIoOT ¢ MeTayuiaMu. 23. B3aumonenictBue KUCIoOT ¢ coaMu. 24.B3anmMonenicTeue
IIeJIoOYeH ¢ KuciaoTaMu. 25. B3aumoaeiicTBue menoueid ¢ OKCHIaMu HeMeTaI0B. 26. B3zauMoaeiicTBre menouen ¢ coasiMu. 27.
[lonyyenne u CBOWCTBa HEPaCTBOPUMBIX OCHOBaHuW. 28. BzammomelcTBHEe OCHOBHBIX OKCHIOB C KHciIOoTamu. 29.
BzanmopneiictBue OCHOBHBIX OKCHUAOB ¢ Bomou. 30.B3ammopelicTBHE KUCIOTHBIX OKCHAOB ¢ Imeiouamu. 31. B3ammonencTBue
KHACJIOTHBIX OKCHIOB C BOmoil. 32. B3amMopeiictBue coseil ¢ kuciaoraMu. 33. BzamMmopeiictBue coseil ¢ mrenoyamu. 34.
BiaumoneiictBue coneit ¢ comsamu. 35. B3anmoseicTBrue pacTBOPOB COJICH ¢ METaJUTaMH.

Tema 7. IlpakTrkym 2. CBOWCTBA paCTBOPOB JIEKTPOIUTOB.
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1.Monnbie peakiuu. 2. YCIOBUS TEUCHUS XUMHYECKUX PEAKIMU MEXKIY pacTBOpAMHU SJIEKTPOJMTOB 10 KoHIa. 3. CBoMcCTBa
KHCJIOT, OCHOBAaHUM, OKCUJIOB U coJieil. 4. Perienue skcriepuMeHTaabHbIX 3a/1a4.

9 kiaacc (102 yacoB, 3 yaca B He/I€JdI0)

Beenenue. O611as xapakTepucTUKa XUMUYECKHUX 2JIEMEHTOB U XUMUYECKUX peakuuid. [lepuoanueckuii 3axoH u [lepuoanueckas
cucrema xuMuieckux 3semeHToB Jl. 1. Menaeneera. XapakTepuCTUKa 3JIEMEHTA IO €ro MojJ0KeHuto B [lepuoanyeckoil cucreme
xumuueckux dnemeHToB J[. WM. MenneneeBa. CBoHCTBA OKCHIOB, KHUCJIOT, OCHOBAaHMM M COJIEH B CBE€TE TEOpPUU
ANEKTPOJIUTHYECKON JTUCCOIMAIIMM W OKHCJICHHUS-BOCCTAHOBJICHHS. [loHATHE O mMEpexOoiHBIX 3JieMeHTax. AMQOTEpHOCTS.
['eneTtnueckuit paa nepexomaHoro sneMmeHTta. [lepuognuecknit 3axkoH u Ilepuognueckas cucrema xuMudyeckux 3nemMeHToB 1. U.
MenneneeBa. XuMUYeCcKass OpraHu3ans *KKUBOM M HEXKHUBOU NPUPOAbI. XMMHUUYECKHN COCTaB sApa, MAHTUU U 3€MHOM KOPBI.
XUMHUYECKHUE DJIEMEHTBhI B KJIETKaX >KUBBIX OPraHU3MOB. Makpo-u MUKpOdJeMeHThl. OO000IeHHEe CBEICHUN O XMMHYECKUX
peakmusax. Kiaccudukaiys XuMUUECKUX PEaKIUi 110 Pa3IUnYHbIM MIPU3HAKAM: «UHCIIO U COCTaB PEarupyroIIux U 00pa3yronuxcs
BEIIIECTB», «TEIUIOBOM 3(P(DEKT», «HAMpaBICHUE)», «M3MEHEHHE CTETICHEH OKHMCIICHHS DJIEMEHTOB, 00pa3yIIIUX pearupyromme
BeIeCTBay, «(hasza», «HMCIOJb30BaHUE KarainuzaTopa». [loHATHE O CKOpPOCTH XUMHUYECKOW peakiuu. DakTophl, BIUSIONINE Ha
CKOPOCTh XUMHUYEeCKHX peakiuii. Katanmuzatops! u katanu3. MTHruOuTopsl. AHTUOKCUIAHTHI.

JIeMOHCTpallMu.

Paznuunsie dopmer Tabmunel J[. . MenneneeBa. Mojenn aroMoB 3J1ieMeHTOB 1—3-ro mepuoaoB. Mojielb CTPOCHHS 36MHOTO
mapa (monepeyHbiii paspe3). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEeaKIMKU OT MPUPOJIbl PEarupyIolnX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XHMMYECKOM pPEaKIMM OT KOHIICHTPALMM PEarupyroIIuX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeaKIHUH OT
TJIOIIA I CONMPUKOCHOBEHUSI PEAarupyloIIuX BEIIECTB («KUIMSAIIMM CJ0M»). 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM PEaKIUH OT
TEMIIEpaTypbl pEarupyronnX BemecTB. ['oMoreHHblil U reTeporeHHbli Katanus3sl. GepmenTaTuBHbBIN KaTanu3. IHrubupoBanue.
JIabopaTopHBIC ONBITHI.

1. Ilonyyenune rugpokcuaa LUHKA U HCCIEAOBAHUE €r0 CBOWCTB. 2.MopaenupoBaHue noctpoeHus llepmogmueckoi cucrtembl
xumudeckux snementoB JI. M. Menaeneesa. 3. 3amemenne xeiae3oM Meau B pactBope cyibdara meau (II). 4. 3aBucumocThb
CKOPOCTH XMMHUYECKON PEAKIMU OT NPUPOJIbl PEATHPYIOIIHUX BEIIECTB HA MPUMEPE B3aUMOAEUCTBHS KHUCIIOT C METaJllIaMH.

5. 3aBUCUMOCTb CKOPOCTH XUMUUYECKON PEaKIMU OT KOHIIEHTPAIIMH PEarupyroIux BEIIECTB HA MPUMEPE B3aUMOACHCTBUS IIMHKA
C COJITHOM KHCIIOTOW pa3IMYHOM KOHIECHTpamuH. 6. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIHH OT IUIOIIagd CO-
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MIPUKOCHOBEHUSI PEarupyromnmx BemecTs. /. MoJeIMpoBaHUE «KUIAIIETO cios». 8. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOU
peaKkIiuu OT TeMIIepaTyphl pearupyroinx BEIIECTB Ha MpUMepe B3auMoiecTBusa okcuaa meau (1) ¢ pactBopoM cepHOM KUCTOTHI
pasnuuHOi TemmepaTypel. 9. Pasznoxkenue mnepokcuaa Bojopoja ¢ momoinbio okcuaa wmapranma (IV) um kxaramassr. 10.
OO6HapyxeHHe KaTajga3bl B HEKOTOPBIX MHUILEBBIX npoaykrax. 11. MHruOupoBaHue B3aMMOJEHUCTBHUS KUCIOT C METaUIaMu
YPOTPOIIHHOM.

Tema 1. MeTassl .

ITonoxenne wmeramoB B Ilepuonndeckoi cucreme xumudyeckux oaeMeHToB [J[. M. Menngeneesa. Meramumyeckas
KpUCTAJUTMYECKasl pelleTka M MeTaJuIMueckas XuMuueckas cBs3b. OOmue ¢usnueckue cBoicTBa MeTauioB. CrutaBbl, HX
CBOWMCTBA W 3HAauY€HHE. XUMHUYECKHE CBOWCTBA METAJJIOB KaK BOCCTAHOBUTENICH, a TaKkXke B CBETE€ HUX IMOJOXKEHHUS B
ANEKTPOXUMHUYECKOM PsIy HaNpsKeHU MeTauioB. Kopposust MeTamuioB 1 criocoObl 00pbObI ¢ Hel. MeTasuibl B IpUpO/IE.

O6mue crnocoObl ux noiaydeHus. OOImas XapakTepUCTHKA IIETOYHBIX METaUIoB. MeTtayuiel B npupoze. OO6mue crnocoobl ux
nosryyeHusi. CtpoeHne atoMoB. lllenounble MeTaibl —IpOCThIE BellecTBa. BaxkHelre cOeIMHEHUSI MEI0YHbIX METAINIOB —
OKCHUJIbI, TUIAPOKCHUJIBI U COIH (XJIOPUABI, KApOOHATHI, CYIb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHNE B HAPOJHOM XO3SHCTBE.
Kanuiinple ynoOpenus. OOmias XapakTepucTuka djeMeHTOB TiaBHod moarpynnbsl |l rpynmer.  CTpoeHue aTtomos.
[I{emouHO3€MENBbHBIE METaJUIbl —IIPOCThIE BELIECTBA. BakHelue COeAMHEHUs HIEJIOYHO3EMEIbHBIX METAJJIOB —OKCHJBI,
TUAPOKCUIBI W CONMU (XJOpHUABI, KapOOHAThI, HUTPATHI, cyibdathl, (ocdarbl), UX CBOWCTBA W NPUMEHEHHE B HAPOIHOM
xo3stiicTBe. AmtoMunnii. CTpoeHue aroma, Gu3nueckrue 1 XMMUYeCKrUe CBOMCTBA MPOCTOro BemniecTBa. CoeTMHEHNs alTFOMUHMS —
OKCHJT U THUAPOKCHU, nX aM(oTepHbIli xapakTep. BaxkHelmue conu amroMuHHSA. [IpuMeHEHHE aIOMUHHS M €r0 COSIUHCHHM.
XKenezo. Ctpoenne aroma, pundeckne U XUMUIECKHUE CBOMCTBA IPOCTOTO BemecTBa. [ eHeTnueckue psaasl Fe+2 u Fe+3
.BaxkHeitmue comnu kene3a. 3HaUCHUE KeJie3a U €ro COSIMHEHUMN [T MPUPOJIbl U HAPOTHOTO XO35MCTBA.

JleMoHCTpanuu.

OOpa31pl METOYHBIX U MICIIOYHO3EMENbHBIX MeTautoB. O0pa3iibl CrijiaBoB. B3aumoneiicTBre HaTpws, TUTUS U KAJIbIIUS C BOJOU.
B3aumopelictBue HaTpuss U MarHus C KHCJIOpoAOoM. BzaummopeincTBue MmeTamnoB ¢ HeMetauiamu. [lonydeHue rupokcuioB
xenesa (I1) u (11).

JIaGopaToOpHBIE OMBITHI.

12. BzaumopeiicTBre pacCTBOPOB KUCIIOT U coliel ¢ metauiamu. 13. O3HakoMieHHE ¢ pyaamu xenesa. 14. OxpammBanue
MJIAMEHU COJISIMM IIEJIOYHBIX MeTaiioB. 15. BzaumopeiicTBue kanmpius ¢ Bomoi. 16.Ilomydyenrne ruapokcuaa Kaablus U
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uccienoBanue ero cBoicTs. 17. [lonyyenue rugpokcuia allOMUHUS U UCCIIe0BaHNue ero cBoMcTB. 18. BzaumopeiicTBue xene3a
¢ cosstHou kucioroit. 19. IMonydenue ruapokcuoB sxenesa (I1) u (I11) u u3ydyeHune ux cBOMCTB.

Tewma 2. Ilpaktukym 1. CBONCTBA METAJIOB M UX COCIMHEHUH .

1. OcymiecTBiieHHE NENOYKH XUMUYECKUX NpeBpaieHuil. 2. [lonyyenue u cBoiicTBa coenMHEHU MeTasuioB. 3. Pemienue
IKCTIIEPUMEHTATBHBIX 3a7]a4 Ha PACIO3HABAaHUE U MOJYUYCHHE COCTMHEHUN METAILJIOB.

Tema 3. Hemerasmibl.

OO6mras xapakTepUCTUKA HEMETAIOB: mojiokeHue B llepuommnueckoit cucteme xumudeckux aemeHtoB JI. M. MeHnneneena,
OCOOCHHOCTH CTPOCHHS aTOMOB, JJIEKTpooTpulateslibHOCTh (D0) kamepa «HeMeTaumnuyHOCTHY, psan D0. Kpucrammmaeckoe
CTPOCHHE HEMETA/NIOB —IIPOCThIX BemiecTB. Ammotponus. dusnyeckue cBoiicTBa HemMeTauioB. OTHOCUTEIBHOCTh MOHSITHI
«vetauy U «Hemeramwuy. Bomopon. ITlomoxenue Bomopona B Ilepuommdeckoi cucreme xumuyeckux snementoB I U.
MenneneeBa. CTpoeHre aToMa U MOJICKYJIbl. DU3NYECKHE U XUMUUECKUE CBOMCTBA BOJOPO/a, €ro MOJyUYeHHE U MPUMEHEHHE.
Boga. Crpoenue monexkynsl. BogoponHas xumuueckass cBA3b. DPu3nueckue CBOWCTBA BOJABl. AHOMalWMU CBOMCTB BOJBI.
['unpodunbable U ruApodOOHBIE BelecTBa. XUMUYECKHE CBOMCTBa Bojabl. KpyroBopoT Boasl B mpuponae. Bopoouwncrka.
Abspanus Boabl. beiToBbie (unbTpbl. MuHepanbHble BOABL. JUCTUIUIMpOBAaHHAA BOJA, €€ MOJydeHHEe W npumeHeHue. OO1mas
XapakTepucTrka rajaoreHoB. CtpoeHue atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TalIOT€HOB, UX cBolcTBa. KpaTkue
cBeZieHus1 0 xyope, Opome, prope u ioze. [IpumeHeHne raloreHOB U UX CoeAMHEHUI B HapoaHOM Xxo3sicTBe. Cepa. CtpoeHue
aToMa, aJJIOTPONHs, CBOMCTBAa M TMpUMeHeHue pomoOmueckoit cepbl. Oxcuasl cepbl (IV) u (VI), ux momyyeHue, cBoWCTBa U
npumeHeHre. CepHasi KUCJIOTa M €€ COJIM, UX NMPUMEHEHUE B HApPOJHOM XO03siiicTBe. IIpoM3BOACTBO CEpHON KUCIOTHI. A30T.
Crpoenue aroMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMUAK, CTPOEHHE, CBOICTBA, MOIyYyeHne U npuMmeHeHue. Conu
aMMOHUsI, ux cBoicTBa U npumeHenue. Okcuasl azota (II) u (IV).A3otHas kucinoTa, ee cBoWcTBa UM npuMmeHeHue. Hutpatsl u
HUTPUTHI, TPOOIIEMa MX COJAEP)KAHUS B CEIbCKOXO3SHUCTBEHHON MPOAYKIUHU. A30THbIE yaoopeHus. @ocdop. CtpoeHue atoma,
JJIOTPOITUS, CBOWMCTBAa Oenoro W kpacHoro ¢Gocdopa, mx npumeHnenue. OcHOBHBIC coeamHeHus: okcua (ochopa (V) u
oprodochopHas kucnora, Qocharel. DochopHbie yaoOpenus. Yriaepoxa. CrpoeHue arToma, alIOTPOIHMS, CBOWCTBA
moaudukanmii, npumenenue. Oxcuanl yraepona (1) u (IV), ux cBoiicTBa 1 mpuMmeneHune. KapOoHaThI: KambIUT, COMIA, MOTAIII, X
3Ha4YE€HUE B MPUPOJE U KU3HU yenoBeka. Kpemuuii. CTpoeHne aTomMa, KpUCTAINIMYECKUN KPEMHUM, €ro CBOMCTBA U MTPUMEHEHUE.
Oxcun kpemuus (IV), ero mpupogubsie pa3sHOBHIHOCTH. CHIMKAThl. 3HAYCHHE COCAUHECHUN KPEMHHS B JKUBOW U HEKHBOM
npupoze. [IoHsTHE 0 CHIIMKAaTHON MTPOMBIIIJIEHHOCTH.
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JleMoHCcTpanuuy.

OO6pasipl TaIOreHOB —IIPOCTHIX BEIECTB. B3anmoaeiicTBre rajoreHoB ¢ HaTpUeEM, C altoMUHUEM. BriTecHeHHE XjopoM Opoma
WIA MOJAa W3 PACTBOPOB HX COJIeM. B3anmMomeurcTBHE cepbl C METaUIaMU, BOAOPOAOM M KHUCIOPOAOM. B3ammopenctBue
KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C Menablo. llormomnieHne yriiem pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccTaHOBieHUE
Menu u3 ee okcuaa yriaeM. OOpasipl NpUPOIHBIX COCIUHEHHHN Xxjopa, cepbl, docdopa, yriaepona, kpemuus. OOpasibl
BOKHEUIIIUX JIJISI HAPOTHOTO XO35IUCTBA CyJb(PaTOB, HUTPATOB, KapOoHATOB, pocdaroB. OOpasiisl CTeKIa, KEPAMUKH, IIEMEHTA.
JIaGopaToOpHBIC OMBITHI.

20. Tlomyyenue u pacnos3HaBaHue Bojopona. 21. HccienmoBanue NOBEPXHOCTHOTO HaTsDKeHUs Bojabl. 22.PacTBopeHue
nepMaHraHata Kajus WM MEIHOTO Kymopoca B Boje. 23. I'maparaius o6e3BoxkeHHoTo cynbdara meau (II). 24. Msrotosnenue
TUTICOBOTO oTmnevaTtka. 25. O3HaKoMJIEHHE ¢ KOJIJIEKIMEH OBITOBBIX (UILTPOB. 26. O3HAKOMIIGHHE C COCTAaBOM MUHEpaIbHOM
BoAbl. 27. KauecTBeHHasi peakuusi Ha rajoreHua-uoHbl. 28. Ilonmyuenue u pacno3HaBaHue kuciopoaa. 29. I'opeHue cepnl Ha
BO3yxe u B kuciopoje. 30.CoiicTBa pa3z0aBiieHHONU cepHOl KucioThl. 31. M3ydenue cBoiicTB ammmaka. 32. Pacno3naBanue
coisieit ammonust. 33. CBoiicTBa pa30aBiIeHHON a30THOM KUCIOTHL. 34. B3auMozelcTBUEe KOHIICHTPUPOBAHHONW a30THOW KUCJIOTHI C
menpto. 35. I'openue docdopa Ha Bozayxe u B kuciopoje. 36. PacnosnaBanue docdaros. 37. 'operue yris B kuciopoje. 38.
[lony4yenue yroibHOW KHUCIOTHI W H3ydeHue ee cBOMCTB. 39. Ilepexox kapOonaToB B ruapokapOoHatel.40. Pasnmoxkenue
ruapokapOonara Hatpus. 41. [loaydeHre KpeMHEBOUM KUCIOTHI M U3YYEHUE €€ CBOMCTB.

Tewma 4. [pakTukym 2. CBOMCTBA COCTMHEHUM HEMETAIIOB .

1. Pemenne skcrniepuMeHTaNbHBIX 3a7a4 1o Teme «lloarpymma ramoreHoB». 2. PemieHne sKcneprUMEHTANBHBIX 3a/1ad MO TEMeE
«llonrpynna kucinopoma». 3.PemieHue »KcnepuMeHTaNbHbIX 3amad 1o Teme «lloarpymma azorta». 4. Peuienue
AKCIIEpUMEHTATBHBIX 3a7a4 o TeMe «lloarpynma yraepoaay. 5. [lomydenne, coOupanne u pacrio3HaBaHHUE ra30B.

Tema 5. OGoOmIeHHE 3HAHUM MO XMMHHU 332 KYPC OCHOBHOW IIKOJBI. [IOATOTOBKA K TOCY/IapCTBEHHOW WTOTOBOW aTTECTAlMH
(T'A) .

[lepuonnueckuit 3axkoH u Ilepuoamueckas cucrema xuMuyeckux i3eMeHToB J[.M. MenneneeBa. PU3WUYECKHN CMBICI
MOPSIAKOBOIO HOMEpA dJIEMEHTa, HOMEpPOB NEPHOJa W TIPYyNIbl. 3aKOHOMEPHOCTH HU3MEHEHUsS CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B MepUoAax U rpyIax B CBETE MPE/ICTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.3HAUEHUE MEPUOANYECKOTO 3aKOHA.
Bunbl xuMUYecKuX CBS3€H M TUIBI KPUCTAJUTMUECKUX PEMICTOK. B3amMoOCBsI3b CTpoeHUs u CBOMCTB BemiecTB. Kimaccudukamms
XUMUYECKUX PEAKIUN MO pa3InYHbIM MMPU3HAKAM (YUCIIO U COCTaB PEArupyrolux U 00pa3yoInXcs BEIIECTB; HATMYUETPAHULIbI
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pasznena ¢a3; TerioBoll A(P(dEKT; M3MEHEHUE CTeNneHEHW OKUCIEHUS aTOMOB; HCIIOJIb30BAaHUE KaTalld3aTopa; HarpaBieHUE
npotekanusi). CKOPOCTh XUMHYECKUX peakiuii u (pakTopsl, Bauswomme Ha Hee. OOpaTUMOCTh XUMUUYECKUX PEAKIIMH U CIIOCOObI
CMEIIIECHUS XUMUYECKOTO paBHOBecHUA. [IpocThie u cliokHbIEe BelecTBa. MeTamuibl 1 HEMETaUIbl. [ €eHeTUYECKUE psAlbl METaIa,

HEeMeTaJlJla U TepexoaHoro Meraimia. OKCHIIBI M TUIPOKCUIBI (OCHOBaHMS, KUCIOTHI, aM(OTepHbIE THAPOKCHIBI), conu. Mx
COCTaB, KiaccuduKaius u o0Iue XUMUYECKue CBOMCTBA B CBETE TCOPUHU DIICKTPOJIUTUUECKON TUCCOIHAITUY.

TemaTuvyeckoe IVIAHUPOBAHUE.

7 kaacc -34 gaca ( 1uyac B HeJeJI10)

HaunmenoBanne Kon Conepxanue OcCHOBHBIE BU/IbI yU€OHOM
pasaesoB U TEM - JIeSITEIbHOCTH
BO
yac
OB
XUMUS B LIEHTPE 10

CCTCCTBO3HAHUA .

EcTecTBO3HaHME- KOMILIEKC HayK O MPHUPOJE:
bU3UKH, XUMUH, OHWOJIOTMHM U Teorpaduu.

TlomoxurenbpHoe

)41

OTPpHULATCIIBHOC

3HaKOMATCS C MOHATUSIMH: EcTecTBO3HAHME —

KOMIUIEKC HayK O Mpupoje: (PU3MKU, XUMUH,
ouosmornn u reorpadun. Ilpeamer xumuu.
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BO3JICHCTBUE YETIOBEKA HA MMPUPOLY.

[Ipenmer xumun. Tena u BemecTBa. CBOMCTBA
BEIIIECTB KaK MX WHIUBUAYaJbHbIC MPU3HAKHU.
CBoiicTBa  BeIIeCTB KaK  OCHOBa  HX
npuMeHeHusi. HaOmroneHue Kak OCHOBHOM
METOJT MO3HAHUS  OKPYXKAlOIero  Mupa.
[TpaBuna 110 TEXHUKE 0Ee30ITaCHOCTH.
XHUMHUYECKUMN PIIEMEHT. XMMHUECKHUE 3HAKH.
OxcnepuMeHT. BpiBoa. CTpoeHue mIaMeHHU.
JlaGoparopust 1 060pyaOBaHUE.
MopaenupoBanue. Mojenb, MOJEIUPOBAHUE.
Oco6eHHOCTH MOJISTUPOBAHUS B reorpaduu,
buzuke, Ouwomoruu. Mojenu B OHOJOTHHU.
Mymsixu. Moaenu B ¢usuke. DiekTpodopHas
MallIiHa. I'eorpaduueckue MOJICIIH.
XUMHUYECKHUE MOJICNN: TPEAMETHBIE (MOJIENIN
aroMa, MOJIEKYJI, XUMHYECKHUX n
MPOMBIIIUICHHBIX  MPOU3BOJCTB), 3HAKOBBIE,
WM CUMBOJIbHBIE (CUMBOJIBI DJIEMEHTOB,
dbopMyITBI BEIIECTB, YPaBHEHUS PEaKITUiA).
XuMuueckue 3Haku U GopMybl. XUMUYECKUH
JJICMEHT. XHUMHYECKHUE 3HAKHU. Hx
0003HaUYCHUE, MPOUHOIICHHE. XHWMHYCCKUC
dbopmynel  BemecTB. I[IpocThie W CIOXKHBIC
BemiecTBa. UWHAEKcsl ©  KOA(POUIIMCHTEHI.
KauecTBeHHBIT W KOJMYECTBEHHBIM COCTaB
BEILIECTBA.. YHUBepcalbHbIN Xapakrep

CBoiicTBa BEIIECTB KaK WX WHAUBUIyalIbHBIC
IIPU3HAKU.

CBolicTBa BelEeCTB U UX ITpuMeHeHue. [IpaBuna
pPOBEAECHUS dKcnepuMeHTa. CTpOCHHE IEMEHN
CBEUYM, CYXOI'0 roprouero, cnuprtoBku. IIpasuna
TEXHUKH  O€30MacHOCTH Tpu  paboTe B
XUMUYECKOM KaOuHeTe. JlaGoparopHoe
00Opy/ZIOBaHNE B XMMHUU: MaTEpHUAJIbHbBIE
.Ouonornueckre monaenu (MyJsDKM OpraHoB U
YCTAaHOBOK) M 3HAKOBbIE (XMMHYECKHE 3HAKH,
XUMUYECKHE bopMynbl M XUMHUYECKUE
ypaBHeHus1). MHdopmanuio, KOTOpyr0 HecyT
XUMHYecKkue (popmyssl. ArperaTHble COCTOSHUS
BEILECTB. |'€0J0rMYecKkoe CTPOCHUE IUIAHETHI.

XHUMHUYECKUMN COCTaB KHUBOM KJICTKH.
KauecTBeHHBIE peakyu.

[IpoBoasT SKCIIEPUMEHT, (bUKCHUPYIOT
pe3yJIbTaThl AKCIIEPUMEHTA, OTJINYAIOT
XUMHUYECKHEe 3Haku. [lumyr  xumudeckue

dbopMyITBI U pa3NMUYalOT UHAEKC U KO PUITUEHT
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IIOJIOKEHU M MOJIEKYJISIPHO-KUHETUYECKON
teopur. [IoHATUSA «aTOM», «MOJIEKyJay,
«HOH». Crpoenue BEILIECTBA.
Kpucraimmueckoe cOCTOSHUE BEIECTBA.
Kpucrannmueckue pelieTKu TBEPJBIX
BEILIECTB. Huddysus. BbpoyHoBckoe
NBWKEHHE. BelmectBa MOJEKYJIIpHOIO U
HEMOJIEKYJISIDHOTO ~ CTPOEHUS.  ArperaTHble
cocrosinuga BeulecTB. [loHsTHe 00 arperatHom
COCTOSIHMM  BeniecTtBa.  Dusznueckue U
XUMUYECKHe siBjeHus. ['a3000pa3Hble, KUJKHUE
U TBep/ible BelecTBa. AMop(dHbIE BEHIECTRA.
Ctpoenne 3emiu: sAIpo, MaHTHUS, Kopa.
Jlutochepa. MuHepansl U TOPHBIE TOPOIBI.
Marmaruueckue U 0CaZl0OYHbIE
(HEOpraHM4YeCKME M OpraHUYecKue, B TOM
YUCJi€ M TOPIOYHE) TOPOJAbl. XHUMHUYECKHUU
COCTaB UBOW KIIETKU: HEOpPraHUYeCcKue (Boja
U MHHEpPAJIbHBIE COJM) U  OpPraHUYEeCKue
(Oenmku,  OKHpBI,  YIJEBOABI,  BUTAMUHBI)
BelllecTBa. brosornueckas poJib BOJBIB KUBOUN
KJIETKE. DOTOCUHTE3. Xmopodu.
buonornueckoe 3HaueHUE IKUPOB, OEIKOB,
3(UPHBIX Macell, yIJIeBOIOB M BUTAMUHOB JIJIs
KU3ZHEACATEIbHOCTU OpTraHHU3MOB.
KauecTBeHHbIe peakiuu B XUMUHU.
KauectBennble  peakuuu. Pacno3HaBaHume
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BEIIECTB C IMOMOIIBIO KaYeCTBEHHBIX PEaKITUH.
AHanmutnueckuid  curHain.  OmpenpensieMoe
BEIIECTBO M PEAKTHB Ha HETO.

JlaGopaTopHbie  OmBITE:  Pacmpoctpanenue
3araxa OJICKOJIOHA, JYXOB WJIH JIe30J0PaHTa
kak mporecc auddy3uun.  Habmroaenue
OpOYHOBCKOTO JIBMKCHHUS YaCTHUCK YCPHOMU

Tym®  1oa  MukpockormoMm.  Juddysus
nepMaHraHara KaJust B KeJaTuHe.
OO6napyxeHue 3(UPHBIX Macel B

anejlbCUHOBOU Kopouke. M3yueHue rpaHuta ¢
OMOIIBIO YBEIUUUTETbHOTO CTEKJIA.
Omnpenenenue coiep>kaHus BOJBI B PACTEHUHU.
OO6napyxeHue macia B ceMeHax
TMOJICOTHEYHUKA u I'PELKOTro opexa.

OO6HapykeHHe KpaxMalla B MIICHUYHON MYKE.
B3anmopelicTBue ackopOMHOBOW KUCIIOTHI €
nogom (ompenenenue ButamuHa C B
Pa3IMYHbBIX COKax). [IponyBaHue
BBIJIBIXaEMOI'0 BO3/1yXa 4e€pe3 U3BECTKOBYIO
Boay. OOHapyKeHUE U3BECTKOBOM BOJIBI CpeIn
Pa3IMYHBIX BELIECTB.

Jlomamanre omnbiTel: M3rotoBiieHue Mojenen
MOJIEKYJT XUMHAYECKHUX BEILIECTB u3
wractunuHa.  uddysuss caxapa B Boze.
OneITEl C MYCTOM 3aKpBITOM IIACTUKOBOM
OyTbuikoM.  OOHapykeHHe  KpaxMaja B
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OPOJYKTaxX MUTaHUs; A0I0KaX.

Marematuka B
XUMUAHA

13

OTHOCHUTENBHBIE aTOMHAsT W MOJIEKYJspHas
Maccel. OTHOcHTENIbHass aTOMHas  Macca
DJIEMEHTA. MonekynsipHas Macca.
Ornpenenenne OTHOCUTENBHONW AaTOMHON MacChl
XUMHYECKHX JJeMEHTOB mo Tabmuue J[. N.
Menpgeneesa. HaxoklIeHue OTHOCHUTEILHOU
MOJICKYJISIPHOM Macchl TI0 (popMysie BeriecTBa
KaK CYMMBbI OTHOCHUTEIBHBIX aTOMHBIX Macc,
COCTAaBJISFOIIINX BEIIIECTBO XUMHUYECKUX
DJIEMEHTOB. MaccoBass 70 DJIEMEHTa B
clio)kHOM BenlecTBe. IloHaTne 0 MaccoBoM
JI0JIE XUMHUYECKOTO dJIeMEeHTa (W) B CI0KHOM
BEIIIECTBE U €€ pacyeT 1mo (GopmyIie BeIlecTBa.
Haxoxnenne  Qopmynsl  BemecTtBa 1O
3HAYCHUSM MACCOBBIX JI0JIEH 00pa3yroIux ero
JJIeMEHTOB. UYmWCThIE BemecTBa M CMECH.
Uucteie BemectBa. Cmecu. ['ereporeHHnie u
TOMOTeHHBIC cMecH. ['azoo0pasHbie (BO3AYX,
NPUPOAHBIA Ta3), >kuinkue(HedTs), TBEpAbIC
cMecu (FOpHBIE MOPOABI, KyJIUHAPHBIE CMECH U
CUHTETHYECKHE Moromue cpenctsa).O0bemMHas
oy raza B cMmecu. OmpeneneHue oO0beMHOM
nonu ra3a (¢) B cmecu. CoctaB

aTMOC(EepHOT0 BO37yXa M IPHUPOJIHOTO rasa.
Pacuer oObemMa monau raza B cCMECH IO €ro

3HakoMATCI ¢ nOoHATHAMH: OTHOCHTEIIBbHAS
aTOMHasi Macca »JJeMeHTa. MoJekyspHas
Macca. OnpeneneHue OTHOCUTEIbHOW aTOMHOMU
MAacChl XUMHYECKHX 3JIEMEHTOB 1o Taoiuine /.
. Menneneesa. HaxoxxneHmne OTHOCHUTEIBLHOU
MOJICKYJISIPHOM Macchl 1o ¢opmysie BellecTBa
KaK CYMMBbl OTHOCHUTEJIBHBIX AaTOMHBIX Macc,
COCTaBJISIONINX BEIIIECTBO XUMHYECKUX
anemeHToB. IloHsaTne o0 MaccoBoM — jJoJie
XAMHAYECKOro oayeMeHta (W) B CIOKHOM
BEILIECTBE U €€ pacyeT 1o (hopMysie BeiecTna.
Haxonst ¢dopmynbl BemecTBa IO 3HAYCHUSAM
MacCOBBIX J0JIEH OOpa3yIINX €ro AJIEMEHTOB,
PacCUUTHIBAIOT OTHOCUTEJIBHYIO MOJICKYJISPHYIO
MacCy H aTOMHYI0 MacCy XHUMHYECKOTO
AJIEMEHTA, PACCUUTHIBAIOT OOBEMHYIO JIOIIO Ta3a
U CMECH, PACCUUTHIBAIOT O0BEM KOMIIOHEHTA
ra3oBoil CMeCH MO €ro OOBEMHOH JI0Je U
HA0O0OpOT, MAacCOBYIO JOJIO BENIECTBA B
pacTBOpE, MAaCCOBYIO JIOJIF0 YUCTOTO BEIIECTBA U
MIPUMECH.
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o0beMy u  HaoOopoT. MaccoBas gons
BellleCTBA B pacTBope. MaccoBas g0
BemectBa (W) B pactBope. KoHieHTparus.
PactBoputenr u pacTBOpEHHOE BEIIECTBO.
Pacuer Macchl paCTBOPEHHOT'O BEIIECTBA IO
Macce  pacTBopa M MacCoBOM  joJie
pacTBOpPEHHOTO BemlecTBa.  MaccoBast 1071
npumeceid. [loHsTHE 0 YUCTOM BEIIECTBE U
npumecu. MaccoBas 101t mpumecu (W) B
obOpasnie wucxomHoro BemecTBa. (OCHOBHOE
BemecTBo.  Pacuer  Macchl  OCHOBHOTO
BEIIECTBA M0 MAacce BEIIECTBA, COIEPIKAIIETO
OTIPEJICIICHHYI0 MaCCOBYIO JIOJIIO IPUMECEH.
Homaminue  onbiThl:  M3ydeHue  coctaBa
HEKOTOPBIX OBITOBBIX U (papMalleBTHYECKUX
IpernapaToB, COACPXKALIUX  OMPEICICHHYIO
JTOJIFO TTPUMECEH.

SIBneHus,
MPOUCXOISAIINE C
BEIIICCTBAMU.

10

Paznenenune cmeceit. CrnocoObl pasneneHus
cMecer W ouucTKa BemecTB. Hekotopsie
IMPOCTEHINHE CIOCOOBI pa3/ICIICHUS CMECCH:
MIPOCEUBAHUE, PA3JCICHUE CMECEU IMOPOIIKOB
JKellesa W Cepbl, OTCTaMBaHHUE, JEeKaHTaIlus,
HEHTPU(YTUPOBaHUE, PA3/ICIICHUE C TTIOMOIIBIO
JIETUTENLHON BOPOHKH, (bUIBETpOBAHHE.
dunpTpoBaHue B JabopaTopwu, OBITY W Ha
npou3BoacTBe. IloHstne o  ¢uiabTpare.
AncopOuus.  ITlonstue 006 angcopOuuu u

N3y4aroT criocoObl pa3iesieHust CMecei u
OUYHCTKH BEILIECTB, SIBJIEHUE aJICOPOIINU U
OCHOBHBIE aJICOPOCHTHI, yCTPOIHCTBO
IIPOTUBOrasa, NPU3HAKU XUMUUYECKUX PEAKIUN.
OuUIbTPYIOT PACTBOPHI U IPUTOTABIMBAOT
GUIBTPHL.
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ajgcopOeHTax. AKTHUBUPOBAaHHBIM yroiib Kak
BaKHEHIIMIA a7cOpOEHT. YerpolicTBo
npoTuBorasa. JMCTWUIALNSA, WIH TMeperoHKa.
JNuctuisinuss  (MEeperoHka) Kak — Mpoliecc
BBIJICJICHUS BEIIECTBA M3 JKUAKOW CMeECH.
JlucTuiuiipoBaHHass Boja ©  0o0JacTH  ee

IPUMEHEHHUS. Kpucrannuzanus WIH
BbIIIAPUBAHMUE. Kpucranmnuzanus "
BbIIIAPUBAHUE B naboparopuu

(kpucTamu3aTopsl U GapopoBbie YAIIKH IS
BbIMapuBaHus) u npupoze. [leperonka HedTu.
Hedrenponykrsl. ®pakiirioHHas neperoHka
KUJKOTO BO3AyXa. XHUMHUYECKHE PEaKIUU.
VYcnoBuss  mpoTeKaHMST WU NPEKpALCHHS
XUMUYECKUX pEaKLIHil. XMMHUYECKUE PEAKLIUH
KaK MpOLeCcC MPEBPAILECHHUS OJHUX BEIIECTB B
apyrue. Y cloBHs MPOTEKAHUS U IPEKPaLICHUS
XUMUYECKUX  peakuuil. ConpHUKOCHOBEHHE
(KOHTaKT) BEILIECTB, HarpeBaHue.
Karanusarop. Nuruburop. YnpasneHue
peakuusMu ropeHus. [Ipu3HaKuM XMMHUYECKHUX
peakuuii. lIpu3HakuM XMMUYECKHX pPEaKUUM:
U3MEHEHHE 1Be€Ta, O00pa3oBaHUE OCAJKa,
pacTBOpeHHE HOJIY4YEHHOI'O ocaJika,
BBIICJICHUE  rasa,  IOSABJIEHUE  3amaxa,
BBIJICJIEHUE WJIU MOIVIOUIEHUE TEIUIOTHI.
JleMOHCTpallMOHHbIE HKCIIEPUMEHTHI:

34




Paznenenne cMecu 1mopomka cepsl WU
KEJIE3HbIX  OnwiIoK. Pasgenenme  cmecu
NopolIKa cepel M mecka. Pa3zneneHune cmecu
BOABl M PACTUTENBHOTO Macjia C ITOMOUIBIO
JEIIATEIIBHON BOPOHKH. [lonyuenue
JUCTUJUIMPOBAHHOM  BOABI C  ITOMOUIBIO
1a00paTOPHOM YCTAHOBKHM JUJII TIE€PETOHKHU
KUJKOcTel. Pa3znenenne cmecu rnepMaHraHara
U auxpomata KaJust crocoOom
KpucTaum3anuu. B3anmoieiicTBre KeJe3HbIX
ONWIOK U TIOPOIIKA CEPhI IPU HAIrPEBaHUMU.
[Tonyuenue YTJIIEKHACIIOTO rasa
B3aMMOJICICTBUEM MpamMopa C KHCIOTOU U
oOHapyXEHHE €ro C OMOIIbIO U3BECTKOBOM
BOJIBI. Karamutnyeckoe pasioxXeHne
IEPOKCHIa BOJOPOAA (KaTaau3aTop —
mvwokcua  wmaprania (1)),  OOHapyxkeHwue
pacTBOpa LIEIOYH C IOMOIIBI UHANKATOPA.
B3aumopelictBue pactBopa IE€pMaHraHara
KaJlud W pacTBopa JAMXpomara Kaiaus C

pacTBOpoM cynbdura HaATpUsL.
B3aumopelictBue pactBopa IE€pMaHraHara
KaJus c acKOpOMHOBOM KHUCJIOTOM.

B3aumopelictBue xjmopuaa xenesa € KEITOU
KPOBSIHOM COJIBEO U TUJIPOKCUIOM HATPHUSL.
Bzaumoneiicreue ruapokcuaa xemesa (I1) ¢
pacTBOPOM COJISTHOW KUCIIOTHI.
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JlaGopartopHsie OTIBITHI: AncopOmust
KYKYPY3HbIMH TIQJIOYKaMU TIAPOB MaXy4dux
BellecTB. M3yueHne ycTpoucTBa 3aKUTAKU U
MJIaMEHH.

JlomamHue onbIThl: Pa3aenenue cMecu Ccyxoro
MOJIOKa H peyHoro mecka. OtTcranBaHue
B3BECHU MOPOIIIKA JJIsl YUCTKU TIOCYJIBI B BOJIE U
ee JekaHTanus. AacopOuusi aKTHBUPOBAHHBIM
yrieM KpacsluXx BEIIeCTB  MEINCH-KOJIBI.
PactBopenne B Boje TabOJNeTKH aclUpUHA
VIICA. TlpuroroBiieHue U3BECTKOBON BOJIBI U
onbIThl ¢ HeW. M3ydyenne coctaBa CMC.

Pacckaspl mo XuMuu.

VYyenuueckass koHpepeHuusa. «Bpparoniuecs
PYCCKHE YUEHBIE -XUMUKI.

Konkypc coobmenuit  ywammuxcs. «Moe
JTHO0MMOE XUMHUYECKOE BEIIECTBO» (OTKPHITHE,
MOJIyYEHUE U 3HAUCHUE).

Konkypc yuenmueckux mnpoekToB. KoHKypc
MTOCBSIIEH U3YYCHUIO XUMUUYECKUX PEAKLIHM.

Opra"u3oBBIBAIOT y4eOHOE COTPYIHHYECTBO H
COBMECTHYIO JICSITEIbBHOCTh C YyUHUTEIEM U
CBEPCTHHUKAMHU; pabOTalOT WHIUBHUAYaJIbHO U B
rpynme; GOpMYyJIHUPYIOT, apryMEHTUPYIOT |
OTCTauBaIOT CBOE MHEHHE; OCO3HAHHO
HCTIOJIB3YIOT PEYEBBIE CPEACTBA B COOTBETCTBHU
C 3aJayeldd KOMMYHHUKAlMU JUI  BBIPAKCHUS
CBOMX UYBCTB, MBICIEH U TOTPeOHOCTEH;
IUIAHUPYIOT U PETYJHUPYIOT CBOKO JIESTEIBLHOCTD;
BJIAJICIOT YCTHOM W TMHUCbMEHHOMW PEYblO,
MOHOJIOTHYECKOU KOHTEKCTHOM pEYbIO;
pPa3BUBAIOT KOMIIETEHTHOCTU B 00JIACTH
HCIIOJIb30BaHUs HH(GOPMAIIMOHHO-
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KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH.

Uroro: 34
qac
a
KJ1acc -68 yacos ( 2 yaca B HeJ1eJI10)
HaumenoBanue Kox-BO Conepxanue. OcHOBHBIE BUJIBI YIEOHOM
pa3liesioB U TEM 4acoB JEATEIIbHOCTU
Beenenue. 4 [Ipenmer XUMUU. Meroapl | 3HAKOMATCST € TOHSITUSIMH: «IIPOTOH», «HEUTPOHY,

IIO3HAHHUA B XHMMHH. Ha6J'HOI[CHI/Ie,
OKCIICPUMCHT, MOACIUPOBAHMC.

Hctounnkn XUMHYECKOU
uHbopManuu, €€  IMOJy4deHHE,
AHAJIN3 W TPEACTaBICHUE €T0
pe3yabTaTOB. [lonsatne 0

XUMUYECKOM 3JIeMeHTe U (popmax

(QIICKTPOH», «XUMHYECKHU  DIIEMEHT», «MacCOBOE
4UCIIO», «HA30TOI, «QIICKTPOHHBIN CIIOi»,
(QHEPreTUYECKUN  YPOBEHBY», «IJIEMEHTBHI-METALIBIY,

«QICMCHTBI-HCMCTAJIbD),; IIPHU XAPAKTCPHUCTHUKEC BCUICCTB
IHOHATHUA <«HMOHHAasA CBiA3b», <«HMOHBI», «KOBAJICHTHAasA
HCIIOJIsIpHAaA CBA3b», «KOBAJICHTHAA IIOJIAPHAA CBA3bY,
QIICKTPOOTPHUIATCIIBHOCTD», KBAJICHTHOCTD)),
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€ro CyIIeCTBOBAaHUS: CBOOOHBIX

aroMax, MPOCTBIX U  CIIOXKHBIX
BEII[ECTBAX. [IpeBpaienus
BemecTs. OTinune XUMHUUYECKUX

peakiui oT (U3NUYECKUX SBICHUMH.
Ponp Xxumum B KHU3HHU YeJIOBEKa.
XeMounus u xemodoousi.
Kparkue cBeneHuss w3 ucropuu

BO3HHNKHOBCHMUA )51 Pa3BUTHUA
XUMHUU. Ponnb OTCUCCTBCHHBIX
YUCHBIX B CTaHOBJICHUH

XUMUYECKOW HaykKu —paboTel M.
B. JlomonocoBa, A. M. bytneposa,
J. WN. MengeneeBa. XuMuyeckas
CUMBOJIMKA. 3HAaKM XUMHUUYECKUX
AJIEMEHTOB U NPOUCXOXKIEHUE HUX
Ha3BaHUU. XUMHUUYECKUE (POPMYIIBI.

Nunexcel 5 K02 PUITUCHTHI.
OTHOCHUTEBHEIE aTOMHas 51
MOJICKYJISIpHAS MAacCCBbL.

[IpoBeneHne pacuyeToB MAaccOBOU
JOJIM  XUMHUYECKOro JJIEMEHTa B
BEIIECTBE HA OCHOBE €T0 ()OPMYJIHI.
[Tepnonnueckas cucremMa
XUMU4YeCcKuXx anemeHtoB J[. W.
MenneneeBa, ee CTpyKTypa: Majbie
u OoJIbIlINE€ TEPHOJIbI, TPYIIBl U

«MeTaJITMYecKas CBA3bY;
OnuchIBalOT COCTaB U CTPOCHHE AaTOMOB AJIEMEHTOB C
nopsankoBeiMu Homepamu 1—20 B IIC; cocraBnsoT
CXEMBI pacHpe/ieJIeHUus] 3JEKTPOHOB MO 3JIEKTPOHHBIM

CJIOsIM B 3JICKTpOHHOI>’I 000104YKe aTOMOB;, CXCMBbI
06p3.30BaHI/I$I Pa3HBIX  THUIIOB XUMHYCCKOM CBi3H,
OOBSACHSIOT 3dKOHOMCPHOCTHU N3MCHCHUA CBOMCTB

XUMHYECKUX JJIEMEHTOB B repuogax u rpynmnax IIC c
TOYKH 3pPEHUS TEOPHHM CTPOCHUS aroMa; CPaBHHUBAIOT
CBOMCTBA aTOMOB XMMHYECKUX JICMEHTOB, MCIIOJIb3YIOT
TaKOW BHJ MaTCPHAIBHOTO MOJCIUPOBAHUSA, Kak
dusznyeckoe MOJETHUPOBAHKE, IMONYYAIOT XUMHYECKYIO
UHPOPMAITUIO U3 PA3TUYHBIX UCTOYHHKOB; OTPEICIISIOT
OOBEKT W AacCHeKT aHaliW3a W CHUHTE3a; ONPEICIISIOT
KOMIIOHEHTBI O00BEKTa B COOTBETCTBHH C aCIEKTOM
aHalM3a M CHHTE3a; OCYIICCTBIAIOT KAaueCTBCHHOE H
KOJIMYECTBCHHOE OINUCaHHUE KOMIIOHCHTOB OOBEKTa;
ONPENENSAIOT  OTHONICHUS  O0BEKTa C  JPYTHMH
00BEKTaMHU; CYIIECTBEHHBIC MPU3HAKU 00BEKTA.
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TIOJITPYTITIBI. [lepuoanueckas
CHUCTEMa KakK CIIPaBOYHOE MMOcoOue
JUIA  TOJYYEHUs  CBEIEHHM O
XUMHYECKUX DJIEMEHTaX.
JlaGoparopHsie OTIBITHI. 1.
CpaBHEHHE  CBOWCTB  TBEPJABIX
KPUCTAUTMYECKUX  BEIIECTB U
pacTBOpPOB. 2. CpaBHeHHE
CKOpOCTH UCTIapPCHHUS BOJIBI,
OJICKOJIOHA M 3THUJIOBOTO CIUpPTa C
bunbTpOBaIBHOM Oymaru.

ATOMBI
XUMUAYECKUAX
3JIEMEHTOB

ATOMBI Kak opMma CyIIeCTBOBaHUS

XUMHUYECKUX AJIEMEHTOB.
OCHOBHBIE CBEJICHUS O CTPOCHUU
aTOMOB. JlokazaTenbCcTBa

CIOKHOCTU  CTPOECHHS  aTOMOB.
Omnsitel Pezepdopaa. [lnanerapnas
MoJienb cTpoeHus: atoma. CocTaB

ATOMHBIX sanep: POTOHBI,
HEUTPOHBI. OtHOcUTENbHAS
aTOMHass  macca.  B3amMmocBs3b
MOHATUN  «IPOTOH», «HEUTPOH,
«OTHOCHUTEIIbHASI aTOMHAs Macca.

N3meneHnne uucna mNOpPOTOHOB B
sIpe aToMa —Oo0pa30BaHUE HOBBIX

3HAKOMSTCS C TOHSTHSIMHU: «IPOTOH», «HEUTPOHY,
(QIIEKTPOH», «XMUMHYECKUH  DJIEMEHT», «MacCOBOE
YUCIIO», «H30TOI, «QIICKTPOHHBIN CJION»,
(QHEPTreTUYECKUN  YPOBEHBbY», <«BJIEMEHThI-METAJIbI»,
«ANICMCHTBHI-HEMETAIIBI», «HUOHHAS CBSA3b», «HOHBI,
«KOBAJICHTHAsl  HETMOJIApHAs  CBS3b», «KOBAJICHTHAS
MOJISIPHAsSI CBSI3bY,

(QIIEKTPOOTPUIIATEIIBHOCTHY, <BAJICHTHOCTH,
«METAJLUTNYECKasl CBAI3bY;

OnuchIBalOT COCTaB M CTPOCHHE ATOMOB JJEMEHTOB C
nopsnkoBeiMu HOMepamu 1—20 B IIC; cocraBisroT
CXEMBI pacmlpeaesiCHUs] DJICKTPOHOB IO AJICKTPOHHBIM
CIOSIM B DJIGKTPOHHOM OO0O0JOYKE aTOMOB; CXEMBbI
0o0pa3oBaHUsl Ppa3HBIX THUIIOB XUMHUYECKON  CBS3H;
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XUMHYECKUX JJIEMEHTOB.
N3menenue uucia HEUTPOHOB B
anpe aToma —o0pa3oBaHue
W30TOIIOB. CoBpeMeHHOE
OTpeNIeIICHHE MOHSTUS
«XHUMHUYECKUU 351eMeHT». M30TOIbI
KaK  Pa3HOBHUJIHOCTH aTOMOB
OJIHOTO XUMHYECKOTO 3JIEMEHTA.
DNEKTPOHBI. Crtpoenue
AJNIEKTPOHHBIX ~ YPOBHEW  aTOMOB
XUMHYECKUX DJIEMEHTOB  MaJbIX
NIEPUOJIOB. [TonsiTue 0
3aBEPIIEHHOM AIIEKTPOHHOM
ypoBHe. Ilepuoauueckas cucrema
xuMudeckux anementos [ N.
MeHneneeBa U CTpOEHHE aTOMOB
—hU3UICCKUIA CMBICTT
NOPSIAKOBOTO HOMEpA 3JIEMEHTA,
HOMeEpa IpyIIbl, HOMEpa Nepruoaa.
W3MmeHeHue yncia 31eKTPOHOB Ha
BHEIIHEM JJIEKTPOHHOM  YpOBHE
aTOMa XMMHUYECKOI'0 JIEMEHTA
—o00pa3zoBaHUE MOJIOKUTEIbHBIX U
OTpULATENbHBIX MOHOB.  OHBI,
o0pa30oBaHHbIE ATOMaMH METAJJIOB
U HEMETAJUIOB. [IprunHbI
U3MEHEHMS] METAJUIMYECKUX U

OOBSACHATh  3aKOHOMEPHOCTU  W3MEHEHUS  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB B nepuoaax u [IC ¢ Touku
3pEeHUsI TEOPUM CTPOEHHUSI aTOMA; CPABHUBAIOT CBOWMCTBA
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, HaXOAIIUXCS B OJHOM
nepuojge wiaum  rnaBHo moarpynme [IC;  nmator
XapakTepUCTUKY XUMHUUYECKUX DJIEMEHTOB IO  HUX
nonoxkeHuto B 11C; onpenenstor TMn XUMUYECKON CBA3U
no (GopMyJie BEIIEeCTBA; MPUBOMAST MPUMEPHI BEIIECTB C
pa3HBIMU TUIIAMU XMMHUYECKOM CBSI3U; XapaKTEPU3YIOT
MEXaHU3MBbI oOpa3zoBaHus KOBaJICHTHOM CBSI3U
(OOMEHHBIN), WOHHON CBSI3M, METAUIMYECKOM  CBS3H,
YCTAHABJIMBAIOT MPUYNHHO-CJICICTBEHHBIEC CBSI3U: COCTaB
BEIIECTBA —THUII XUMHWYECKOM CBSI3H;, COCTaBJSIOT
dbopmysbl OMHAPHBIX COCAWHEHUM TI0 BaJICHTHOCTH,
HaxoJAT BaJE€HTHOCTh JJIEMEHTOB 10  (opmyre
OMHAPHOTO COeTUHEHUs, POPMYITUPYIOT TUIIOTE3Y IO
pelIeHnuI0 TMPOoOJIeM; COCTABIISIOT IUIAH BBITIOJIHCHUS
ydaeOHOM  3ajJaud,  COCTAaBIAIOT  TE3UCHI  TEKCTA,
HCTIOJIB3YIOT 3HAKOBOE MOJICIIMPOBAHUE; aHAJIOTOBOE
MOJCTMPOBaHNE; (PU3NIECKOE MOJICITUPOBAHHUCE;
ONPENIEIAIOT 0OBEKThI CPABHEHHS W aCTCKT CPaBHCHUS
O00BEKTOB,  BBIMOJHAIOT  HEIMOJIHOE  OJHOJIMHEHHOE
CpaBHEHHE.
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HEMETAUIMYECKUX  CBOMCTB B
nepuojax u rpynmnax. OdbpasoBanue
OuHapHbIX coenuHeHui. IloHsiTHe

00  HWOHHOH  CBS3W. CxeMbl
oOpa3oBaHus  HMOHHOW  CBS3H.
B3auMmoneiictBue aTOMOB
AJIEMEHTOB -HEMETAUIOB MEXIY
coOoit —o0pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJl TPOCTHIX
BECIICCTB. KoBanenTnas

HETOJISIpHAsT XUMUYEeCKasi CBSI3b.
DONEKTpOHHBIE U CTPYKTYPHBIE

bopMyIIBI. BzaumonerictBue
aTOMOB HEMETAJIOB MEXKIy COOOM

—o0pa3oBaHue OMHAPHBIX
COeIMHEHUN HEMETAJIOB.

DnekTpooTpuuaTeabHocTh. KoBa-

JIEHTHAsA NojsipHas cBs3b. [loHdaTHe
O BQJICHTHOCTH KaK CBOMCTBE
aTOMOB 00pa3oBHIBATH
KOBAJICHTHbIE XMMHUUYECKUE CBS3U.

CocraBnenue Qopmyn OWHAPHBIX
COCMHEHUA 1O  BaJICHTHOCTH.
Haxoxxpgenne  BaJIEHTHOCTH  IIO
dbopmMyre OMHAPHOTO COCAMHECHHUS.
B3aumopelicTBre aTOMOB METAIIOB
MEKTycoOoM o0pa3zoBaHue
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METALUTUYECKUX KpHUCTAJIOB.
[TonsTHE O METATIIIMYECKOMN CBSA3U.
JlaGopartopHsbie OTIBITHI. 3.
MopgenupoBanue  IpuHLMIA
JEUCTBUSA CKaHUPYIOLLETO

Mukpockorma. 4. U3roromieHue
Mozened  MOJeKyn — OMHapHBIX
coenuHennii. 5. U3srorosieHue
MOJICIIH, WJUTIOCTPUPYIOLIEH
CBOMCTBA METAJUIMUYCCKOM CBSI3U.

HpOCTBIG BCIHICCTBA.

ITonoxenue METaJIJIOB u
HemetauioB B [lepuoguueckoint
CHUCTEME XHUMHUUYECKHUX DJIEMEHTOB
. . Menneneea. Baxneimue
MPOCThIE  BEIIECTBA —METAJIJIbI
(>keye30,  aJIOMUHUN,  KaJbIUM,
MarHuii, HaTpui, kamuit). OOmme
dbu3uYecKue CBOWCTBA METAJUIOB.
Baxuelmue npocTeie BENECTBA
-HEMETaJlIbl, o0pa3oBaHHbIE
aToMaMHu KHCJIOpOJia, BOJIOpOJa,
aszora, cepsl, hochopa, yrieposa.
Mosekybl MPOCTHIX BEIIECTB -
HEMETAJIJIOB —BOJI0pO/Ia,
KHCJIOpO/ia, a30Ta, FaJOTeHOB.
OTtHOcuTENnbHAS MOJIEKYJISIpHas

3HAKOMATCS C MOHATUSIMU U TEPMUHAMH: «METAIIIbI»,
«IUIACTUYHOCTBY,

«TETIONPOBOAHOCTB), «IIEKTPOIPOBOIHOCTD,
«HEMETAJUIBD», «AJIIOTPOIUS», «aJUIOTPOIIHBIE
BUJIOU3MEHEHUS.

OnuchIBatOT MOJIOKEHHUE 3JIEMEHTOB-

METaJUJIOB U 3JIEMEHTOB-HeMeTauioB B 11C;
KJIACCU(UIIMPYIOT TPOCTHIE BEIIECTBA HA METAUIBI U
HEMETAJUIbL, 3JIEMEHTBI; ONPEACISIOT MPUHALIEHKHOCTD
HEOPraHWYECKHUX BELIECTB K OJHOMY M3 HW3yYECHHBIX
KJIACCOB —MeETaJUIbl W  HEMETAJUIBL, JOKA3bIBAOT
OTHOCUTEJIBHOCTh  JEJEHUSI NIPOCThIX BEHIECTB Ha
METaUIbl M HEMETaJUlbl; XapaKTepu3ylT oOliue
dbu3nueckre CBOWCTBA METANIOB, YCTAaHABIMBAIOT
IIPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY CTPOCHUEM
aTOMa M XHUMHUYECKOMN CBSI3bI0 B MPOCTHIX BEIIECTBAX —
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macca. CriocoOHOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB K
00pa3oBaHUIO HECKOJIBKUX

IPOCTHIX BEIIECTB —aJUIOTPOIIHS.
AnnoTtpornHbsie MoaU(pUKAIUN
kuciopona,  (Gocdopa,  oinosa.
Merannuueckue 151
HEMETAJITUYCCKHE CBOMCTBa
MPOCTHIX BEIIIECTB.
OTHOCUTENTBHOCTh ATOTO TOHSTHS.
Uucno  Asoragpo. KomuuecTBo
BeniectBa. Monbs. MosnsipHas
Mmacca. MoutsipHbIi 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble
€IUHULIBI U3BMEPEHUS KOJIUYECTBA
BEILECTBA —MMWIJIUMOJIb U KU
JIOMOJIb, MUJUTUMOJISIpHAS U
KHJIOMOJISIPHAsi MacChl BEILIECTBA,
MUIIAMOJIAPHBIN U KUJIOMOJISIPHBIN
00BeMBbI Ta3000pa3HBIX BEIIECTB.
PacueTsl ¢ ucnonp3oBanuemM
MOHSATUN «KOJIMYECTBO BEILIECTBAY,
«MOJISIpHAsl Maccay, «MOJSIPHBIM
00BEM Ta30B», «IUCIO ABOTAIPOY.
Hemonctpanuu. [lonyyenue o30Ha.
OO0pasier 6e1oT0 W Ceporo 0JI0Ba,
6esoro u kpacHoro Qgocdopa.

MeTalylaX ¥ HeMeTauiaxX; OOBSICHSIOT MHOrooOpaszue
MPOCTHIX BEMICCTB TaKUM (PAKTOPOM, KaK ajUIOTPOIIHS;
OIMMCHIBAIOT CBOMCTBA BEMIECTB (HA MpUMEpax MPOCTHIX

BEIIECTB —METANIOB M HEMETa/UIOB); COOIIOIAIOT
NpaBWIa TEXHUKH OE30MAaCHOCTH TMPU TPOBEACHHUU
HaOMIOJIeHU W J1aOOPaTOPHBIX OMBITOB; HCHOJIB3YIOT
IPH PEIICHUN PACUYCTHBIX 33J1ay MOHATHUS: «KOJUYECTBO
BCIICCTBA»,  «MOJIbY»,  «IIOCTOSIHHast  ABOTaapo»,
«MOJISIpDHAs ~ Macca», «MOJSPHBIA 00BEM  Ta30B»,
«HOPMaJIBHBIC  YCIIOBHSI»; TPOBOJST  PAacueThl  C
UCIIOJIb30BAHUEM TOHSATHUH: «KOJMYECTBO BEIICCTBAY,
«MOIIIpHAs ~ Macca», «MOJSIPHBIA 00BEM  Ta30By,
«moctosiHHas ~ ABoraapo». CoOCTaBISIOT  KOHCIEKT
TEKCTa,; CaMOCTOSITETTEHO UCTIOB3YIOT

HCTIOCPCIACTBCHHOC Ha6JII-0I[CHI/IC, BBIIIOJIHAIOT ITOJIHOC
KOMIINICKCHOC CpPAaBHCHHC, BBIIIOJIHAOT CPABHCHHC IIO
AHaJIOTHH.
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HekoTopsie MeTamisl 1 HEMETaJIbI
C KOJIMYECTBOM BemIecTBa | MOIb.
MousipHblii  00beM  ra3000pa3HbIX
BEIIIECTB.

JlaGoparopHsie OTIBITHI. 6.
O3HakOMJICHHE C  KOJUICKIUEH
MeTamioB. 7. (O3HaKOMIIGHHE C
KOJIJICKITUEH HEMETaJIOB.

Coennuenus
XAMHYECKUX
DJIEMEHTOB.

14

Crenenb okucieHus. CpaBHEHHE

CTCIICHH OKHCJICHUA u
BaJICHTHOCTH. OHpGI[GJIeHI/IG
CTCIICHHN OKHUCIICHHA JOJICMCHTOB B

6I/IHapHI>IX COCOIMHCHUAX.

Cocrapiieane QGopMmyn OHHAPHBIX
COe€IUHEHMH, OOIIMH CImocod Hux
Ha3BaHWUU. buHapHbBIE COETUHEHUS
METAJJIOB U HEMETAJIJIOB: OKCHJIBI,
XJIOPUABI,  CyIbpUIBI H  TIp.
CocraBnienue ux dbopmy.
bunapnsie COCIMHEHUSA
HEMETAJJIOB: OKCHUJIBI, JIETYUHe
BOJIOPOJIHBIE ~ COCJAMHEHMS,  HUX
cocTtaB M Ha3BaHus. [IpeacraBurenu
OKCHJIOB: BOJIa, YTJICKUCIIBIN Ta3,
HeramicHas W3BECTb.
[IpencraBurenn JETY4YnX

NzyuaroT MOHSTHUS : «CTETICHb OKHUCJICHUS,
«BAJICHTHOCTBY», OKCHUJIBI», «OCHOBAHUS», «IIEIOYN,
«KQ4YeCTBEHHAs] PEeaKUUs», «UHIUKATOPY», «KUCIOTBI»,
«KHUCJIOPOJCOACPKAIINE KUCIOThI», «OECKHCIOPOIHBIE
KHUCIIOTBI», «KUCIIOTHAsl Cpella», «IIeIOYHas Ccpeaay,
«HeWTpanbHas  cpena», «mkama pH»,  «conmy,
«aMOp(HBIE BEIIECTBA», «KPUCTAITMYECKUE BELIECTBAY,
«KpUCTAJUTMYECKAs PEIIEeTKA», KMOHHAs
KPUCTAJTUYECKAs PEIIETKAY, «aTOMHAs
KPUCTAJUTMYECKAS PEIIETKA», «MOJEKYJISIpHas
KpUCTAIIMYECKAs peuieTKa, «MeTaJlInYecKas
KPUCTAJUTMYECKAS PEIIETKA», KCMECHY;
Knaccuunupyror cioKHble HEOPTAaHMUYECKHE BEIIECTBA
M0 COCTaBY Ha OKCH[Ibl, OCHOBaHHMS, KUCJIOTHl U COJIH;
OCHOBaHUSI, KUCIIOTHI U COJIU MO PACTBOPUMOCTHU B BOJIE;
KHCJIOTBI IO OCHOBHOCTU U COJIEP’KaHHUIO KHCIOPOJA;
ONPENIEISAIOT MPUHAJIEKHOCTh HEOPraHNUYECKUX
BEILIECTB K OJJTHOMY M3 U3YyYEHHBIX KJIACCOB IO (popMyIie;
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BOJIOPOHBIX COCIMHECHUN:
XJIOPOBOJIOPOJ U aMMHAK.
OcHOBaHMS, UX COCTAB U HA3BaHUS.
PacTBOprMOCTE OCHOBaHUI B BOJE.
[Ipencrasurenu LeJI04eH:
TUAPOKCUABI HATPUS, KaJIus U
kanpius. [loHsaTue 06 MHANMKATOpax
u KaueCTBEHHBIX peaKkusx.
Kucnotsl, ux cocraB 1 Ha3BaHUSI.
Knaccudukanus KHCJIOT.
[IpencraBuTenu KHUCIOT: CEpHasd,
coiisiHas, asorHad. [lonsatme o
mKaye KkucjaotHoctu (mkana pH).
N3MeHeHne OKpackd WHIMKATOPOB.
Conu kak Npou3BOAHBIE KUCIIOT U
OCHOBAaHHM, UX COCTAaB M HA3BaHMI.
PactBopuMocTe cosneii B BOJE.
[IpencraBurtenu comen: XI0pug

HaTpus, kapOoHat wu  (docdar
KaJIBLIMSL. AmopdHbIE u
KpUCTAJUIMYECKHE BEUIECTBA.
MexmonexkyspHbIe
B3aUMOJEHUCTBUSI. Tuner
KPUCTAIUTUYECKHUX PEIIETOK.

3aBUCUMOCTh CBOWMCTB BEIIECTB OT
TUMOB KPUCTAUIMYECKUX PEMICTOK.
YucTele BemecrBa M CMECH.

ONMCBIBAIOT CBOMCTBA OTAEJIBHBIX IPEICTABUTEIIEH

JIETy4YUX  BOJOPOJIHBIX  COEAMHEHUH, U  COJIEH;
ONpEAeNsITh BaJ€HTHOCTh W  CTENEHb OKHUCICHHS
AJIIEMEHTOB B  BEUIECTBAX; COCTABISIIOT  (POPMYJIbI

OKCHI0B, OCHOBAaHHUI, KUCJIOT U COJIEH MO BaJIEHTHOCTSIM
U CTCICHSAM OKHCJICHHUS D3JIEMEHTOB, a TaKXKe 3apsjaam
HMOHOB; COCTaBJISIOT Ha3BaHUSA OKCHIOB,

OCHOBaHHWM, KHCIIOT M COJICH; CPAaBHHBAIOT BaJICHTHOCTh
M CTENEHb OKUCIIEHUS;, OKCHUIbI, OCHOBAHMS, KHUCJIOTHI U
COJIM TI0 COCTaBY; YCTaHABJIMBAIOT ICHETHYCCKYIO CBS3b
MEXIY OKCHJIOM HW THAPOKCHJIOM H  Hao0OpOT;
XapaKTepU3YIOT aTOMHBIC, MOJICKYJIIpPHBIC, HWOHHBIC
METAJNTMYSCKUE KPUCTALINYCCKHAE PEIICTKU; MPUBOIAT
IPUMEPBI BEIIECTB Cc pa3HBIMU THIIAMHU
KPUCTAJUTMYECKONH  pEelIeTKH;, COOJII0Aal0T  IMpaBHia
TEXHUKHU 0€30IMaCHOCTH IIPH MPOBEICHUH HAOJIOICHUN U
OIBITOB; MCIIOJB3YIOT MPH PEIICHUU PACUCTHBIX 3aad
IIOHATHS «MAaccoBasi JOJISI DJIEMEHTA B BEIECTBEY,
«MaccoBasi J0JiI PaCTBOPEHHOI'O BEIIECTBA», «OOBEMHAs
JI0JIs Ta3000pa3HOTO BEIIECTBAY.
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[IpuMepbl KHAKUX, TBEPABIX W
razoo0pasnbix cmeceir. CBoiicTBa
YMCTBIX BEIIECTB M cMmeced. Ux
coctaB. MaccoBass M 00OBeMHas
JIOJIM KOMIIOHEHTa cMecH. PacueTsl,
CBSA3aHHBIE C  HMCIOJL30BaHUEM
TIOHSITHUS «OJIS.

JlaGopartopHsie OTIBITHI. 8.
O3HakoOMJIEHHME C  KOJUIEKIMeH
okcuaoB. 9. (O3HakOMJIEHHE CO
CBOMCTBaMH aMMHaKa. 10.
KauecTBennas peaxuus Ha
yriekucibid raz. 11. Onpenenenue
pH pacTBOpOB KHMCIOTHI, IIETOUH U
BoAel. 12. Omnpenenenne pH
JUMOHHOI'O U SI0JIOYHOT'O COKOB Ha
cpese mwioaoB. 13. O3HakOMIIEHUE C
KOJUIEKIINEN COJIEH. 14.
O3HakOMJICHHE C  KOJUICKIIHMEH
BEIIECTB C  pa3HbIM  TUIIOM
KPUCTAJUIMYECKOU pELIETKMU.
H3roroBieHue MoJeNnen
KPUCTAJUTMYECKUX PEIIeTOK. 15.
O3HakomJIeHHE C 00pa3lioM TOPHOU
MTOPO/IBI.

HN3meHeHus,

12

IlonsiTue sBICHHN, CBS3aHHBIX C

N3yuaror

IIOHATHA:

CIACTUIIISIINS,

«IICPCTOHKA»,
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MMPOUCXOAAIINC
BCIICCTBAMM.

C

U3MEHEHUSIMU, TTPOUCXOISAIIUMHU C
BEIICCTBOM. SIBJICHUS, CBSI3aHHBIC C
M3MEHEHUEM KPHUCTAJIINYECKOTO
CTPOECHUSA BEIIlECTBA npu
MIOCTOSIHHOM €r'0 COCTaBe, —
busznueckue spieHus. Ouznueckue
SIBJICHUSI B XUMUM: JUCTHJIIALINS,
KpUCTAJUTU3aIus, BHIIAPUBAHUE U
BO3TOHKA BEIECTB, (UIBTPOBAHUE
U 1HeHTpudyrupoBanue. SBiaeHuUs,
CBSI3aHHBIC C M3MEHEHHEM COCTaBa
BEIIIECTBA, —XUMHUYECKHE PEAKIIUU.
[Ipr3HaKky U yCIIOBUS MPOTEKAHUS
XUMHUYECKHUX peakuuil. Beigenenue
TEIUIOTBI U  CBETa —pEaKiuu
ropenus. [Torstue 06 3K30- U
SHJIOTEPMHUYECKUX PEAKIIMIX.

3aKOH COXpaHEHMSI MacChl BEILIECTB.
XUMUYECKHUE ypaBHECHUS. 3HAUCHUE
UHIEKCOB U KO3 (PHUIIUCHTOB.
CocraBiienue YpaBHEHHUI
XUMHUYECKUX peakuuil. PacueTsl 1o
XUMHUYECKUM YpaBHECHUSIM.
Pemenne 3amad Ha HaxoXICHHUE
KOJIMUECTBA, MacChl WJIM oO0bema
MPOAYKTa PEaKIMU MO KOJUYECTRY,
Macce WId O00BEMY HCXOIHOTO

«CKpUCTAJIIM3alus», «BbIITAPUBAHUCH), ((q)HHBTpOBaHI/IC»,

«BO3TOHKA, W cyonumanus»,
«OTCTauBaHUEH «IICHTPUDYTUPOBAHUEY»,  «XUMHUECKas
peakuusa», «XMUMHYECKOE  YpPaBHEHHE»,  «pPEaKUUHU
COCIMHEHUS», «PEAKUMU  PA3JIOKEHUA», «PEAKLIUU
oOMeHay, «peaxkuuu 3aMeNIEHUsD, «peaxkuuu
HEWTpaIu3anum», «OK30TEPMUYECKHUE peaKkIum»,
(QHJIOTEPMUYECKUE PEAKLHUHN», «PEAKLUU TOPEHUS,
«KaTaJau3aTopbl»,

«hepMeHTBI», «00paTUMbIE peaklUuu», «HeoOpaTHUMbIE
peakumn», «KaTaJTUTUYECKHE peakuumny,
«HEKAaTaJUTUYECKUE  PEaKUHW», «psiJ  aKTUBHOCTH
METAJIIOBY, «TUIAPOIIU3.

VYcraHaBIMBaOT MPUYUHHO-CJIEICTBEHHbIE CBA3U

Mexay GU3MUECKUMHU CBOWCTBAMH BEILIECTB U CIIOCOOOM
pasliefieHus CcMeceil; OOBSACHSAIOT 3aKOH COXpaHEHUs
Macchl BEMIECTB C TOYKU 3PEHUSI ATOMHO-MOJIEKYJISIPHOTO
YUYEHUS; COCTABJISIOT YPaBHEHHS XUMHUYECKUX pPEAKLIUN
Ha OCHOBE 3aKOHA COXPAaHEHUSI MacChl BEIIECTB.
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BELLECTBA. Pacuyetsl c
UCITOJIb30BAHUEM TIOHATHUS «HOJIS,
KOIZla MCXOJHOE BEIIECTBO JAHO B
BUJIE  pacTBOpa C  3aJaHHOU
MacCOBOM JI0JIed PacCTBOPEHHOI'O

BEIIIECTBA WITH COJICP)KUT
ONPEAECICHHYIO JOJII0 TpPUMECEH.
Peakun pAa3IOKEHUS.
[IpencraBnenue 0 CKOpPOCTH
XUMHUYECKHUX peaxuuii.
KartanuzaTtopsi. depMEHTHI.
Peaxiinu COCJIMHEHMS.
Karamutnueckue u
HEKaTaJUTHYCCKHUE peaxuum,
obpatumbie u HEOOpaTHMBbIC
peakuu. Peakuuu 3amemenus. Psn
AKTUBHOCTH METAaJIJIOB, ero
HCITOJIL30BaHUE JUTS

IIPOTHO3UPOBAHUSA  BO3MOKHOCTHU
MPOTEKAHUSA peakuuii MEXKTY
MeTajulaMyd U KHUCJIOTaMH, peakuuin
BBITECHEHUSI OJIHUX METAJUIOB W3
pacTBOPOB HUX COJIEM JAPYrUMH
Merauiamu.  Peakuum — oOMeHa.
Peakuuun nenTpanuszauuu. Y cioBus
NpPOTEeKaHUsI peakiuii oOMeHa B
pacTBopax 10  KOHIA. THmbl
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XUMHYECKUX PEaKIHUl Ha mpumepe

CBOWCTB BOJIBI. Peakiusa
pa3JI0KEHUA —DJEKTPOJINU3 BOJBI.
Peakimn COCIMHEHUS —

B3aMIMO/ICHCTBHUE BOJIBI C OKCHAMHU
METAJJIOB U HEMETAJIJIOB. Y CIIOBHE
B3aMMO,ICHCTBHSI OKCHJIOB
METAJJIOB U HEMETAJIOB C BOJIOH.
[TonsTue «ruapokcuabl». Peakiuu
3aMEIICHHS —B3aUMOJICHCTBUEC

BOJBI C MeTaulaMu. Peaknuu
o0OMeHa —THAPOJIU3 BEIIECTB.
JlaGopartopHsbie OTIBITHI. 16.
[IpokanuBanue Meau B IUJIAMEHU
CIIUPTOBKHU. 17. 3aMenieHne Meau B
pactBope  xmopuma wmeaum  (I1)
KEIIE30M.

ITpakTukym 1.
[Ipocreiimue
onepamuu
BEILIECTBOM.

1. IIpaBmiia TeXHUKHU OE30MTACHOCTH
npu  pabore B XUMHYECKOM
kabunere. [Ipuemsr oOpareHus ¢
1ab0paToOpHBIM 000PYTOBAaHUEM H
HarpeBaTeIbHBIMU TpuOOpamMu. 2.
HabGmronenns 3a n3aMeHEHUSIMU,
IIPOUCXOIAIUMU c ropsien
CBEUOH, U UX OMUCAHUE (JIOMAILIHUM
AKCIIEPUMEHT). 3. AHAJIU3 TTOYBHI U

OOpamatorcs ¢ 7a00paTOPHBIM  OOOpPYJAOBAHHEM W
HArpeBaTeNbHBIMU MPUOOpPaAaMU B  COOTBETCTBUH C
NpaBWIAMH  TEXHUKA  O€30MACHOCTH;  BBITIOJIHSIOT
npocTedme mpuembl  paboTel ¢ 1a0OpaTOPHBIM

000pyI0BaHUEM 1abopaTOPHBIM IITaTUBOM;
CIIUPTOBKOM; HaOJIOAAIOT 3a CBOMCTBAMU BEIIECTB U
SIBIICHUSIMH, MPOUCXOISITUMU C BEICCTBAMU;

OIMCHIBATh XUMHYCCKHUM OKCIICPUMCHT C IIOMOIIBIO
CCTCCTBCHHOI'O A3bIKa M A3bIKd XUMHH, OCJIAXOT BbBIBOABI
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BOJBI (JIOMAIIHUI SKCIIEPUMEHT). 4.
[Ipy3Haky XUMUYECKUX pEeaKLun. 5.
[IpuroroBieHue pacTtBopa caxapa u
pacder ero MaccoBOM JOJU B
pacTtBope.

[0 pe3yJibTaTaM MPOBEAECHHOIO 3KCIEPUMEHTA; TOTOBST
pacTBOpbl €  ONPEACIEHHOM  MacCOBOM  JOJIEU
PAaCTBOPEHHOI'O BELIECTBA M PACCUUTHIBAIOT MACCOBYIO
JIOJIF0 PACTBOPEHHOT'O B HEM BELIECTBA.

PactBOpeHue.
PactBopsI.

CaoiicTBa pacTBOPOB
DIIEKTPOJIUTOB.

18

PactBopenue kak pusuko-
xumuyeckuil npouecc. Ilonsatue o
TUApATaX U KPUCTAJUIOTUApaTax.

PactBopumoCTSb. Kpussie
pPacTBOPUMOCTH KaK MOJEJb
3aBUCUMOCTH pPacTBOPUMOCTHU

TBEPIbIX BEILIECTB OT TEMIEPATYPHI.
Hacwinienasle, HEHACHIIIEHHBIE |
MEPECHIIICHHBIC pacTBOPBL.
3HaYeHUE PACTBOPOB ISl MIPUPOIBI
U CelIbcKOoro xo3sicrBa. IloHsTue

00 AIEKTPOJIUTHICCKOM
OUCCOLMALNK.  DIEKTPOJIUTBl U
HEAJIEKTPOJIUTHI. Mexanuszm
JUACCOLMALAM  DJIEKTPOJIUTOB €
pPa3IMYHBIM  XapaKTEPOM  CBS3U.
Crenenn AIEKTPOIUTHUECKOU
nucconuanuu. CuiabHbIE U ciabbie
BIEKTPOJIUTHI. OcCHOBHBIE
MOJIOKEHUS TEOPUH

BHeKTpOHHTquCKOﬁ AUucconuanmnm.

N3y4aroT TOHATHUS: «PACTBOPY», «IIEKTPOJIUTHYECKAS
JTACCOLIMALIAS»,  «AJIEKTPOJUTHDY,  «HEIJECKTPOJUTHIY,
«CTEMEHb TUCCOIUAIINNY, «CUIIBHBIE 3JIEKTPOJIUTHDY,
«cmabble  ANEKTPOJIUTBI»,  «KATHOHBI»,  «aHHUOHBIY,
«KHUCIIOTBI», «OCHOBAHUS», «COJN», «KMOHHBIC PEAKIIUN,
«HECoJIE00pa3yIoIMe  OKCUIBDY,  «cojeoOpasyromiue
OKCHUJIbI», «OCHOBHBIE OKCHUBD», «KUCIOTHBIE OKCHUIBI»,
«CpEIHUE CONIN», «KHUCIBIE COJU», «OCHOBHBIE COJINY,
«TE€HETUYECKU I pAI», «OKHUCIUTEIBHO-
BOCCTAHOBHTEIIbHbBIC peaxkuumny, «OKHUCIHUTENb,
«BOCCTAaHOBUTEIbY», «OKHCIECHHE», «BOCCTAHOBIICHHEY;
ONKCHIBATh PACTBOPEHHE KaK (PUBUKO-XUMUYECKUN
MpOLECC; WIUIIOCTPUPOBATH NPUMEPAMH  OCHOBHBIE
ITOJIOKEHUS TEOPUH BJIEKTPOJIUTUYECKON TUCCOLUALNY;
FEHETUYECKYK)  B3aUMOCBSI3b  MEXKAY  BELIECTBAMU
(mpocToe BEIIECTBO —OKCHUJI —THUIPOKCUI —COJIb);
XapakTepu3yoT ~ 00mMe ~ XUMHYECKHE  CBOMCTBA
KUCJIOTHBIX U OCHOBHBIX OKCUJIOB, KUCIIOT, OCHOBAHUH U
COJIEH C O3UILIMH TEOPUU IIEKTPOIUTHIECKON
JIACCOLMALINH; CYIIHOCTb AIEKTPOIUTHYECKON
JACCOLIMALMM BEIIECTB C KOBAJICHTHOM TNOJISIPHOM H
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HNoHHble  ypaBHEHHs  peakLMi.
Peakiiuu oOmeHa, wugymme 110
koHna. Knaccudukaius noHOB U UX
CBOMCTBA. Kucaotsl, 150:¢
KJ1accuguKaIus. Jlncconmanust
KHCIOT ¥ HWX CBOHMCTBA B CBETC
TEOpUHU BJIEKTPOIUTHYECKOU
aycconanui. MOJEKyIsipHbIE U
MOHHBIC ypaBHEHUS peaxuuii.
BzaumoneiictBue KHMCJIOT C
METAUIaMU.  DJIEKTPOXUMHUUYECKUN
pan HaInpsHKEHUM METAaJJIOB.
BzaumoneiicTBue KHUCJIOT c
OKCHJaMH METAaJJIOB.
BzaumoneiicTBue KHUCJIOT c
OCHOBaHUSIMH —peakius
HeUTpanu3auuu. B3anmoaencTsue
KUCIOT ¢ cojiimu. Mcnmonp3oBanme
TaOMUIBI ~ PACTBOPUMOCTH  JUIS
XapaKTePUCTUKHU XUMHYECKUX
cBoiicTB KucHOT. OcHOBaHHS, HX
KJaccuukaIms. Juccouunanus
OCHOBAaHMM M HX CBOMCTBA B CBETE
TEOpUU AIEKTPOIUTHUECKOU
JUCCOLUALAH. BzaumopeiictBue
OCHOBaHUM C COJISIMH.
HUcnions3oBanue TaOJIUIIBI

MOHHON XMMHUYECKOMN CBSA3BIO; CYIIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN; NPUBOAUTH MPUMEPHI
PEAKLMH, IOATBEPKAAOIMX XUMUUECKUE CBOMCTBA
KHCJIOTHBIX M1 OCHOBHBIX OKCHJIOB, KHUCJIOT,

OCHOBaHHM M COJIEM; CYIIECTBOBAHUE B3aUMOCBA3HU
MEXIY  OCHOBHBIMM  KJIaCCaMH HEOPraHUYECKUX
BEILIECTB; KJIACCU(PUIIUPOBATh XUMHYECKUE PEAKIUU TIO
«U3MEHEHUIO CTCIICHEH OKHCJICHUS 2JIEMEHTOB,
o0pa3ylIIMX pearupyroIiirue BEIIECTBa»; COCTABISIOT
YpaBHEHUS BJEKTPOJIUTHYECKON NUCCOLUAIMUA KHUCIOT,
OCHOBAaHMN U COJIEW; MOJEKYJSIpHbIE, TOJHBIE U
COKpAIICHHBIE HOHHBIC YPABHEHUS PEAKIUN C YYaCTHEM
AJIEKTPOJIUTOB; YpaBHEHUS OKHCJIMTEJILHO-
BOCCTAHOBUTEJIbHBIX  PEAKUHWH, MCIOJb3YsI  METOJ
AJIEKTPOHHOTO Oajanca; YpaBHEHUS peaxkiuu,
COOTBETCTBYIOIIMX TOCJIEAOBATEIBHOCTH («IICTIOYKE))
MPEBPALICHUA HEOPTaHUYECKUX BEIIECTB Pa3JIMYHBIX
KJIAaCCOB; OMNPENECIISIOT OKUCIHUTEIb W BOCCTAHOBUTED,
OKHCJICHHE M BOCCTAaHOBJICHHME B  OKMCIMTEIbHO-
BOCCTaHOBHUTEIILHBIX peaKusix; YCTaHABJIUBAIOT
MIPUYNHHO-CIICACTBEHHBIE CBA3M: KJIACC BEIIECTBA
XMMHUYECKHE CBOMCTBA BEIIICCTBA.
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pacTBOPUMOCTH JUTSt
XapaKTepPUCTUKHU XUMHYECKHUX
CBOMCTB OCHOBAHMH.
BzaumoneiicTBue 1IeJ04e C
okcujgaMu HemeTtannoB. Coim, ux
JIMCCOLIMAIAS U CBOMCTBA B CBETE
TEOpUHU BJIEKTPOIUTHYECKOU
JTUCCOIMAIINH. B3aumoneiictBue
coJjieil ¢ MeTalIaMi, 0COOEHHOCTH
ATHUX peakuuii. B3aumoiencreue
cosnent ¢ consgmu. Mcnonb3oBanue
Ta0JIUIBI  PAacCTBOPUMOCTH JUTS
XapaKTEPUCTUKNA XUMHUYECKUX
CBOIICTB COJIEH. O000111EHIE
CBEJICHUM 00 OKCHJIaX, 170:9
KJacCU(pUKAIMU ¥ CBOMCTBaX.
I'eHetnyeckue psabpl MeTalia U
HeMmeTauia. I'eHeTwmyeckas  CBS3b
MEXy KJIacCaMHM HEOPraHWYECKUX
BemrecTB. OKUCIIUTEIBHO-
BOCCTaHOBHUTECJILHBIC peaKIu.
OnpeneneHue cTerneHeld OKUCICHUS
UL DJIEMEHTOB,  00pa3yroIIuX
BEIISCTBA pa3HbBIX KJIaCCOB.
Peaxmmmn  wmonHOoro oOMeHa |
OKHCJIMTSIILHO-BOCCTAHOBUTEIILHBIC
peakuum. OKucCIUTEND 151
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BOCCTAaHOBHUTEJb,  OKHCIIEHUE U
BOCCTAHOBJICHHE.

CocraBiienue YpaBHEHUN
OKHUCJIMTENbHO-BOCCTAHOBUTEIIbHBIX
peakuuii METO1I0M 3JIEKTPOHHOTO

OaJtaHca. CBoiicTBa  MPOCTHIX
BEIIIECTB —METaJlJIOB u
HEMETaJUIOB, KHCJIOT W COJeH B
CBETE OKHCITUTEIIHHO-
BOCCTAHOBHUTEIbHBIX PEAKIIHIA.

JlaGopartopHsie OTIBITHI. 18.
BzaumoneinictBue pacTBOpOB
XJIopua HaTpusi W HUTpara
cepebpa. 19. [Tonyyenue

HEPACTBOPUMOTO  THJPOKCHIA U
B3aMMOJIEMICTBHE €TI0 C KHUCIIOTAMHU.
20. BzaumopeiictBue

KHCJIIOT ¢  ocHoBaHusamu. 21.

BzaumoneiicTBue KHUCJIOT C
OKCHIaMH METAaJJIOB. 22.
BzaumoneiicTBue KHUCJIOT C
MetajutamMu. 23. BsauMmonelicTBue
KHCJIOT c COJISIMH. 24.

BzaumoneiicTBue meaouei C
kucioramu. 25. BisaumoneiicTBre
IIeJIOYeH C OKCHJAaMHM HEMETaJIOB.
26. B3aumopeicTBue meaouei
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¢ comsamu. 27. llonyyenue wu
CBOMCTBA HEPaCTBOPUMBIX
ocHoBanuu. 28. BzsaumojeiicTBHe
OCHOBHBLIX OKCHJOB C KHCIIOTAMHU.
29. BisaumogneiicTBue OCHOBHBIX

OKCHJIOB c BOJIOIA. 30.
Bzaumopeiictue KHCJIOTHBIX
OKCHJIOB C HIEJIOYaMHU. 31.
Bzaumopeiictue KHCJIOTHBIX
OKCHJIOB C BOJIOH. 32.
BzaumoneiictBue coJien C
kuciotamMu. 33. BsaunMonueinicTBue
coJieit c IeJIOYaMH. 34.

B3auMoneiictBue coiieil ¢ COJISIMHU.
35. BzauMmopeicTBHE PpacTBOPOB
CoJIEH ¢ MeTalJIaMU.

[TpakTukym 2.
CaoiicTBa
pacTBOpPOB
HIEKTPOJIUTOB.

1.Monnble peakmuu. 2. YcIoBus
TEUCHUS  XUMHUYECKUX  PEaKIHi
MEXIy PacTBOPAMH DJICKTPOJIHUTOB
no kKoHma. 3. CBo¥McTBa KHCIOT,
OCHOBaHUM, OKCHIOB H coieil. 4.
Pemenue AKCIIEPUMEHTATBHBIX
3aj1a4.

Obpamator ¢ nabopaTOopHbIM  O0OPYJOBaHUEM H
HArpeBaTeNbHBIMU MPUOOpPaAaMU B  COOTBETCTBUH C
NpaBWIAMH  TEXHMKH  O€30MacHOCTH;  BBITIOJHSAIOT
npocTeilllie MpUeMbl OO0palieHuss ¢ Ja00paTOPHBIM

000pyTI0BaHUEM 71a00paTOPHBIM IITaTUBOM,
CIIUPTOBKOM; HAOJIFO1aTh 32 CBOMCTBAMH BEIIECCTB U
SIBIICHUSIMH, MPOUCXOISITUMU C BEICCTBAMU;

OMUCHIBAIOT XUMHYECKUW OKCIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOT0 MJIM POJHOTO) sA3bIKA M S3bIKA
XUMUH; JETAI0T BBIBOJIBI IO pe3yIbTaTaM MPOBEICHHOTO
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9KCIICPUMCHTA.

Hroro: 68
JacoB
kjace -102 yaca ( 3uaca B HeJ1eJ1I0)
HaunmenoBanue Kon- Conepxanue. OcHOBHBIE BUJIbI YIEOHOM
pasaesoB U TEM BO NEATEIILHOCTH
JacoB
Baenenne. O61mmas 12 XapaktepucTuka »dieMeHTa 10 | Mcmonb3yloT Npu XapakTepUCTUKE MPEeBpaIllCHUN

XapaKTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB u
XUMHUYECKUX PEaKIHM.
[Tepunognueckuit
3aKOH u
[Tepnonnueckas
CHCTEMAa XUMHYCCKHUX
3JIEMEHTOB
JI.1.MeHnneneeBa

ero MTOJIOKEHU IO B
[Tepnoanueckoii CUCTEME
XUMHYECKHUX DJIEMCHTOB

. . MenneneeBa. CBoiicTBa
OKCHJIOB, KMCJIOT, OCHOBaHUH U
COJIEH B CBETE TEOPUHU
BIIEKTPOITUTHYECKON
JUCCOIUAIAN U OKUCIICHUS
-BoccTaHoBieHud. IloHsatne o
MIEPEXOTHBIX AJIEMEHTAX.
AmdporepHocTh. ['eHeTHUECKHIA
psaA  TEPEXOJHOr0  DJIEMEHTA.
[lepnoanueckuii 3aKOH U
[Tepnonnueckas cHUcTEMa
XUMUYECKUX nsneMmeHToB JI. .

BEIIIECTB TMOHSTHUS: «XHMHYECKas PpEaKIus», «peakiuu
COEJIMHEHUA», «PEAKIIUM PA3JIOKEHUS», «PEAKIUU
oOmMeHay, «pEAKIINHU 3aMeILeHUsD, «PEAKIUU
HEUTpaIU3aIum, «QK30TEPMHUUECKUE peaxkuum,
«OHJIOTEPMUYECKHUE PEAKIINIY, «OOPATUMBIC PEAKIIHI,
«HEoOpaTUMBbIC peaKm», «OKHUCIUTEJIBHO-
BOCCTAHOBHUTEIIbHBIE PEAKI[UNY», KTOMOT€HHBIE PEAKLIUN,
«TE€TEPOTCHHBIE PEAKIINNY, «KKATATUTHYECKUE PEAKIIUNY,
«HEKATAIMTHYECKHUE  peaKIuu», «TEeIuIoBod  3ddekT
XUMHYECKOW  peakuum»,  «CKOPOCTb XUMHAYECKOU
peaKINM», «KaTaTIU3aTOP»; XapaKTEPU3YIOT XHUMHYECKHUE
JIeMEeHThl 1—3-T0 TepuoJoB TO WX TOJOXKCHHUIO B
[Iepynoguueckoil cucreme XUMUYECKHX 3yeMeHTOB [l. U.
MeHnneneeBa;  XapakTepu3yroT  OOlIME€  XUMHUYECKHUE
cBoMcTBa aM(pOTEpPHBIX OKCHUJIOB U  TUJPOKCHUJIOB;
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Menpeneena. Xumuyeckas
OpraHu3alus KUBOW U HEKHUBOU
pupoabl. XHUMUYECKUN COCTaB
sIApa, MAHTUUA U 3€MHOM KOPBL.

XUMHYECKHUE 3JIEMEHTBI B

KJIIETKaX JKUBBIX OPraHU3MOB.
Makpo-u MHUKPOIJIEMEHTHI.
O0600111eH1E CBEACHUIT O

XUMHYECKUX peaKusX.
Knaccudukanus XUMHYECKUX
peakui 1o pa3InyHbIM
MPU3HAKAM: «YHCJIO W COCTaB

pearupyrommx 1 00pa3yromImxcs
BEIIIECTB», «TETUIOBOU A PeKTy,

«HAMpaBJIEHUE, «U3MEHEHUE
CTEIEHEW OKUCIICHHS SJIEMEHTOB,
o0Opasyromnmx pearupyrorue
BEILECTBAY, «pazar,
«HCIIOJIB30BAaHHUE KaTaInu3aToOpay.
[TonsTHe 0 CKOPOCTH
XUMHYECKOU peakuu. OakTopsl,
BIIMSIIOLLIHAE Ha CKOpPOCTH
XUMHUYECKAX peaKiuu.

Karanusaropsl 151 KaTaJus.
NHrn6mropsl. AHTHOKCHUIAHTEHI.
JlaGopaTOpHBIC OIBITHI.

1. [Tony4yenue rugpokcuga

NPUBOJAT  NPUMEPBI  PEAKUUM,  MOJATBEPKAAIOIINX
XUMUYECKHE  CBOMCTBAa  aM(OTEPHBIX  OKCHUIOB U
TUJIPOKCUAOB;  JAlOT  XapaKTEPUCTUKY  XUMHUYECKUX

peaknuii 1Mo YHCIYy M COCTaBY MCXOIHBIX BEIIECTB U
IIPOJYKTOB PEAKITUH; TEIUIOBOMY 3P (HEKTy; HApaBICHUIO
NPOTEKAHUS PEAKIIUU; U3MCHCHHIO CTCIICHEH OKMCICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHHIO MCXOJHBIX BEIICCTB;
YYaCTHIO KaTalu3aropa; HAOJIIOMal0T W OINHKCHIBAIOT
YPaBHCHHS PEAKIIUH MEXAy BEHIECTBAMU C ITOMOIIBIO
CCTCCTBCHHOT'O sI3bIKa W SI3bIKA XUMHUHU, TPOBOIST OTBITHI,
MIOJITBEPKTAIONIUE XUMHUYCCKHUE CBOHCTBA aM()OTEPHBIX
OKCHJIOB W  THIPOKCHIOB, 3aBHCHMOCTH CKOPOCTH
XUMHYECKOHN peakiiy OT Pa3IMYHBIX (aKTOPOB
OTIPEICTISIOT 1eNIb YUeOHOU AESITETFHOCTH C TIOMOIIBIO
yUUTENISS W CaMOCTOSITeNTbHO, WINYT CpEACTBa  ee
OCYILIECTBJICHHsSI, paboTas IO TIUIaHy, CBEPSIOT CBOU
JEHCTBHS C LIETBIO U TP HEOOXOAMMOCTH UCTIPABIISIOT
OIMUOKU C TIOMOIIBIO YYHUTEIS M CAMOCTOSTEITHHO;
COCTaBIIIIOT AHHOTAIIMIO TEKCTA; OMPENEISIOT BUIBI
KJ1accu(UKaIUH.
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IOIUHKa MW HCCICAOBAHHUC €TO

CBOMCTB. 2.MonenupoBaHue
IIOCTPOEHUSA [Tepuonnueckoi
CUCTEMBI XUMUYECKHUX

anemenToB J[. 1. Menpaeneena. 3.
3aMeIIeHue JKeJIe30M MeOu B
pactBope cyinbdara menu (II). 4.

3aBUCHUMOCTD CKOpPOCTH
XUMHUYECKOU peakuuu OT
IPUPOJIBI pearupyronmx
BEILIECTB Ha npumepe

B3aHMOJICHCTBHUS KHCJIOT c
MeTaaaaMi. 5.  3aBHCHMOCTH
CKOPOCTH XUMHYECKOW peakIiuu
OT KOHIICHTpAILlMU pearupyrommnx
BCIIIECTB Ha

pUMepe B3aUMOJICHCTBUS IIUHKA
C COJITHOM KHUCIIOTOM Pa3jIn4HON

KOHLICHTPALINH.
6. 3aBUCUMOCTD CKOpPOCTH
XUMHUYECKOU peakuuu oT
1 (O 11E:DIN COIIPUKOCHOBEHUS
pearupyromux  BemecTtB. /.
MonaenupoBanue «KHUISIIETrO
cinost». 8. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOU peakuuu oT
TEMIIEPATYPBI pearupyommnx
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BEIIICCTB Ha npuMepe
B3aMMOJICHCTBHS OKCHJIA MU
(1) ¢ pacTBOpoM  CcepHOI

KHUCJIOTBI pa3IM4YHOU
temneparypel. 9.  PaznoxkeHue
nepokcuaa BOZOPOJA C

noMoIIbIo okcuaa maprasma (IV)
u karanasbl. 10. ObHapyxeHue

KaTaasbl B HEKOTOPBIX
NULIEBBIX IPOJIYKTaX. 11.
Nurubuposanue

B3aMMOJIEUCTBUSI ~ KUCJIOT  C
MeTaJJIaMUi YPOTPOIIUHOM.

MeTtaniel.

20

ITonoxxenue METaJIJIOB B
[Tepnoauueckoit CUCTEME
XUMUYECKUX »dJiieMeHTtoB /1. .
Menneneena. MeTrammueckas
KPUCTAJUTMYECKAsA pEIIeTKa U
MeTaandecKas XUMHYECKast
cBa3b.  OOmue  usnueckue
cBoiicTBa MeTaiuioB. CrjiaBbl, MX
CBOMCTBA U 3HAUCHUE.
XHUMHYECKHE CBOMCTBA

METaJIJIOB KaK BOCCTaHOBUTEIICH,
a TaKk)Xe B CBETE MX MOJIOKCHUS B
BJICKTPOXUMHUYECKOM PAY

HCHOJIB3YI-OT IMpUu XapaKTCPUCTHKC MCTAJIJIIOB U UX
COGI[I/IHGHI/Iﬁ MoHATHUA: «MCTAJLJIBD», «pAd AKTHBHOCTHU
MCTAJIJIIOB», «IICIIOYHBIC MCTAJIJIBD), KIICJIOYHO3CMCIIbHEBIC

MCTAJUIbI», UCIIOJIb30BATh UX IIPH XapaKTCPUCTUKE
MCTAJIJIIOB, JaBaTb XAPAKTCPUCTHUKY XHUMHYCCKHUX
9JICMCHTOB-MCTAJIJIOB I10 nx ITOJIOKCHUIO B

[leprnoguueckoil cucTeMe XUMHUYECKHUX 3yneMmeHToB [l. U.
MenpeneeBa; Ha3bIBalOT COCJAMHEHHUS  METAJIOB U
COCTaBJISIIOT UX (OPMYJIBI MO HA3BAHUIO;, XapaKTEPU3YIOT
cTpoeHue, o0ine GU3nIeCKre 1 XUMUUECKHE CBOMCTBA

MPOCTBHIX BEIIECTB-META/UIOB; OOBACHSIIOT 3aBUCUMOCTD
CBOMCTB XUMHYECKUX AJIEMEHTOB-METAIJIOB M 00pa3yeMbIX
MMHU COEOUWHEHUM OT mnosioxkeHuss B llepuomndeckoit
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HaIpsKCHUN METaJUIOB.
Koppo3zust MetamioB u crnocoOsbl
O0opbObI ¢ Hell. Metawiel B
npupoge. OOmue crnocodsl ux
MOJTYYCHUS.

O6mmas XapaKTepUCTUKA
LIEJIOYHBIX METa/I0B. MeTtaiuibl
B npupojie. OOmue crnocoosl ux
nosydenus. CTpoeHHe aTOMOB.
[Ilenounble MeTaILIIBI —

MPOCTHIE BellecTBa. BakHenine
COeIMHEHUS IIE€JIOYHBIX
METAJUIOB

—OKCH/Ibl, THAPOKCHUIBI U COJU
(X710opuIbI, KApOOHATHI,
cynbdaTsl, HUTPATHI), 1704
CBOMCTBA MW MNPUMECHECHHE B
HapOJHOM Xxo03s1icTBe. KanuitHeie

yIOOpEHUSI.

Oo6mras XapaKTepUCTUKA
AJICMEHTOB TJIABHOW IOATPYIIIIHI
Il rpynmst.

Ctpoenue aTOMOB.
[[lemouHO3EMENBHBIE  METaJJIbl
—TIIPOCTHIC BEIIIECTBA.
Baxuenmue COCIUHECHUS
IEJIOYHO3EMEIbHBIX ~ METAJIJIOB

cucteMe xuMuueckux osjaemeHTtoB J[. M. Mennaeneena;
OTHUCHIBAIOT OOIIME XUMUUECKUE CBOMCTRA

METAJUIOB C TOMOINIBIO €CTECTBEHHOTO S3bIKA U SI3bIKA
XUMHM; COCTABIAIOT MOJIEKYJISIPHBIE YPABHEHHUS PEAKLINM,
XapakTEPU3YIOUIMX XUMUYECKUE CBOMCTBA METAIIJIOB U UX
COEJIMHEHUH, a TAKXKE JICKTPOHHBIEC YPaBHEHUS TPOIIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUSI; ypaBHEHUS
AIEKTPOJIUTUYECKOU  JUCCOIMALIMM;  MOJIEKYJISpHbIC,
MOJIHBIE U COKpPAICHHBbIE MOHHBIC YPABHEHUS pEaKIUil ¢
Y4aCTUEM DJIEKTPOJIMTOB;, YCTAHABIMBAIOT MNPUYUHHO-
CIEJCTBEHHBIC  CBSI3M  MEXKAYy CTPOCHMEM  aTroMma,
XUMUYECKOW CBSI3bI0, THUIIOM KPHCTAJIMYECKON PELIETKU
METAJVIOB M UX COEAUHEHUH, NX OOUUMHU (HU3UUYECKUMU U
XUMUYECKUMU CBOMCTBAMH;

ONMUCBHIBAIOT ~ XMMHUYECKHE CBOWCTBA  LIEJOYHBIX U
HIEJI0YHO3EMENbHBIX METAIJIOB, & TAKXKE ATIOMUHHS U
JKeJe3a U UX COCIMHEHUH ¢ MOMOUIbI0 €CTECTBEHHOTO
s3bIKa W S3bIKA XWMHH; BBIMOJTHSIOT, HAONIONAIOT H
ONMCBHIBAIOT XUMHYECKUI SKCIEPUMEHT o
pacClO3HABAHUIO  BAXXHEWIIMX  KAaTUOHOB  METAJUIOB,
TUIPOKCHUI-UOHOB,; AKCIIEPUMEHTAJIBHO HCCIIEIYIOT
CBOMCTBA METAJJIOB U UX COCIMHEHUM, PEIIAOT
DKCIEPUMEHTAJbHbIE 3aJaud MO0 TeMe «MeTramibhy;
ONMCBHIBAIOT XUMHYECKHM OSKCIEPUMEHT C IOMOIIBIO
€CTECTBEHHOIO SI3bIKA U SI3bIKa XUMHUH; TPOBOJSAT PACUEThI
10 XUMUYECKUM (POpMyIliaM U ypaBHEHHUSIM PEAKIIHH,
MPOTEKAOIINX C YYACTHEM METAJUIOB U UX COCTUHEHU.
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—OKCHU/bl, THIPOKCHUIIBI U COJIH
(x10puAbl, KapOOHATHI, HUTPATHI,

CynbQaThl, dbocdarsi), ux
CBOWCTBA M IIPUMECHEHUE B
HapOJHOM XO35MCTBE.
AJIOMUHU.

Crtpoenue aroma, pusnyeckue u
XUMHYECKUE CBOMCTBA MPOCTOTO
BemiectBa. CoenuHEeHUA

ATIOMUHUS —OKCH]T u
THAPOKCHUA, UX amdoTepHbIi
xapaktep. Baxnenmmue conu
ATIOMHHMUSL. [Ipumenenue

AJTIOMUHUS U €70 COEIUHECHUM.
Keneso.

Crpoenue aroma, pusznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTOIO
BEIlIECTBA. [ €HETHYECKUE PSIAbI
Fe+2 u Fet+3 .Baxueiimue conu
xKese3a. 3JHAaUeHUe Keje3a U ero
COCAMHEHUU Uil TPUPOABI U
HapOJHOTO XO35MCTBA.
JlaGopaTopHBIE OITBITHI.

12. B3auMojeicTBue pacTBOpPOB
KUCJIOT U COJIEKM C MeTajlaMH.
13.0O3HakoMIIeHHE C pyJaMH
xeneza. 14,  OxpamuBanue

paboTalOT MO COCTaBICHHOMY IIJIaHy, MCIOIb3Ys

Hapsy ¢ OCHOBHBIMU U JOTOJHUTEIBHBIE CPEACTBA; C

NOMOIIBIO YYHUTENss OTOMpAIOT JUIsl pelieHus y4deOHBIX
3a1a4 HEO0OXO0IUMBIE CJIOBApH, SHUUKIIONEINH,
CIIPAaBOYHUKH, DJJEKTPOHHBIE JUCKH; COIOCTaBIIAIOT U
oTOMparoT WHGOPMAIMIO, TOJYYEHHYIO M3 Pa3IMYHBIX
UCTOYHUKOB; TMPEJCTaBISAIOT B BHUAE TaOJMI], CXEM,
OMOPHOIO KOHCIEKTa, B TOM YHCIE C MPUMEHEHUEM
cpeacts UKT; odopmisior cBOM MBICIH B YCTHOM U
NUCBMEHHOM pEeYd C Yy4eTOM CBOMX YYEOHBIX W
KU3HEHHBIX pEUYEBBIX CHUTyallMii, B TOM YHCIE C
npuMmeHennem cpencts MKT; cocraBimdroT peuneHs3uto Ha
TEKCT; OCYLIECTBIISIOT JOKA3aTeJIbCTBO OT IIPOTUBHOTO.
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IDIAMEHH  COJISIMU  IIEJIOYHBIX
MeTaniaoB. 15.B3aumopeiicTBue
Kasiblua ¢ Boaou. 16.Ilonyuenue
TUAPOKCHUIA KaJIbIIUSA 5
HUCCIIENOBaHUE €ro CBOWCTB. 17.
[Tonmyuenue TUIAPOKCHUIA
AJTIOMUHHUSA M HCCJIEIOBAHUE €ro
cBoricTtB. 18. BsaumonuelictBue
)Kese3a ¢ CONSTHOM KucaoTou. 19.
[TomyueHue ruIpOKCUIOB Keye3a
(1) wum (1) um wusydyenume wux
CBOMCTB.

[Tpaktukym 1 ) 1.  OcymectBiaenne 1uenoudku | OOpamarwTcs ¢ J1a0OpaTOpHBIM  OOOpPYIOBAHHEM |
CaolicTBa METaNIOB U XUMHYECKUX TMpPEBpallleHuil. 2. | HarpeBaTedbHbIMM  NpUOOpaMU B COOTBETCTBUU  C
UX COCTUHCHHIA. [Tonyyenue u CBOICTBA | MpaBWJIaMU  TEXHUKH  OE€30MaCHOCTH;,  BBIMIOJHSAIOT
COCTMHCHUN METAaJIJIOB. 3. | mpocTeliiue TpUEMBl  oOpamieHus ¢ Ja0opaTOPHBIM
Pemenue  sKkcnepuMEHTaNbHBIX | O0OPYIOBaHUEM: JIAOOPATOPHBIM IITATUBOM, CIIUPTOBKOM;
3aJlay  Ha pacro3HaBaHWE W | HAOMIOJAIOT 3a CBOMCTBAMHU BEIIECTB U  SIBICHUSMH,
MOJTYYCHHUE COSTMHEHUIN MPOUCXOIANIMMU C BEIIECTBAMH; OTTMUCHIBAIOT XUMUYECKU
Mertamnios. IKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKa W $I3bIKA XUMUU; JENAIOT BBIBOJBI TI0
pe3ynbTaTaM MpPOBEJECHHOTO YKCIIEPUMEHTA.
[IpoBOIAT H3KCIEPUMEHTAIBHOE MCCIENOBAHUE CBOWCTB
METAJNIOB U UX COCIMHCHHM, PEIICHHE
HKCIIEPUMEHTATBHBIX 33724 10 TeMe «MeTaby.
Hemetanel. 38 Oo6mras XapakTepucTuka | crnons3yroT Ipu XapaKTEPUCTUKE METAIIOB U X
HEMETAJUIOB:  TOJIOKCHUE B | COSAMHEHUN  TOHSATHS:  «HEMETAJUIB»,  «TaJOTCHBD),
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ITepronnueckou CHUCTEME
XAMHYECKUX ajeMeHToB [[. .
MeHpemeena, 0COOEHHOCTH
CTpOEHUs aTOMOB,
anekTpooTpuniatesibHOCTE  (D0)
KaKk Mepa «HEMETaJUIMYHOCTH,
pan  30.  Kpucramimueckoe
CTpOEHUE HEMETAIIIOB —
IPOCTBIX BELIECTB. AJUIOTPOIIHS.

dusuyeckue CBOMCTBA
HeMeTauI0B. OTHOCHUTEIBHOCTD
TTOHSATHI «METaI» u
«HEMETAII.

Bopopoa. Ilonoxenne Bomopoaa
B  llepuomnueckonn  cucreme
XUMU4eckux ayeMeHtoB . U.
MenpaeneeBa. CTpoeHue atoma u
MOJICKYJIBI. duznueckue 151
XUMHUYECKHE CBOMCTBA BOJOPOAA,
ero

MOJIYYEHHUE U TPUMEHECHUE.

Bona. CtpoeHne  MOJIEKYIIBL.
Bopoponnas xumuueckast CBSI3b.

dusnyecknue CBOMCTBA  BOJBI.
AHoManun CBOMCTB BOJIBI.
Iunpodunbabie 1 THAPOGHOOHBIC
BCILCCTBA. XHUMHUYECKUE

«AJIOTPOTNIHBIE BHJIOM3MEHEHHS», <(OGKECTKOCTh BOJBIM,
«BPEMEHHAsA KECTKOCTh BOJbI», «IOCTOSHHASI KECTKOCTh
BOJIbI», «O0IIast dKECTKOCTh BOJIBI»; TAIOT XapaKTEPUCTUKY
XUMHYECKHUX AJIEMEHTOB-HEMETAJIJIOB MO UX TOJIOKEHUIO B
[Iepuoguueckor cucTemMe XUMHYECKHUX 3eMeHToB [l. U.
MenpeneeBa; Ha3bIBAIOT COCIUHEHUS HEMETAIJIOB U
COCTaBJISIIOT UX (OPMYJIBI IO HA3BAHUIO; XapaKTEPUIYIOT
CTpoeHHe, o01re pu3nuecKkue 1 XMMUIECKHUEe CBOMCTRA
MPOCTHIX BEIIECTB-HEMETAUIOB; OOBICHSIIOT 3aBUCUMOCTh
CBOICTB XUMUUYECKUX  DJIEMEHTOB-HEMETAILJIOB u
oOpazyeMbIX UMHU coeAuHEeHHH oT mnojoxenus B IIC;
OMKCHIBAIOT OOIIME XUMHUYECKHE CBOMCTBA HEMETAJUIOB C
IIOMOIIBK) €CTECTBEHHOI'0 f3bIKa M fA3bIKA XUMUH;
COCTaBJSIIOT  MOJIEKYJSIDHBIE ~ YPaBHEHUS  pEaKLHM,
XapaKkTEPU3YIOLIUX XMMHUYECKUE CBOMCTBA HEMETAILIOB U
UX COCOUHEHUM, a TaKXke »JJEKTPOHHBbIE YpaBHECHUS
IIPOLECCOB  OKHUCJICHUSA-BOCCTAHOBIICHUS,  YPaBHECHUS
DIEKTPOJIUTUYECKOW  JUCCOLMALMM;  MOJEKYJISPHBIE,
IIOJIHBIE U COKpAICHHBbIE MOHHBIC YPABHCHUS pPEaKLU C
Y4aCTHEM  DJIEKTPOJIMTOB; YCTAHABJIUBAKOT MPUYUHHO-
CIEICTBEHHBIE  CBSI3M  MEXAY CTPOCHHEM  aToMa,
XUMHUYECKOU CBSI3bI0, THUIIOM KPHUCTAJIMYECKOM PEIIETKU
HEMETAJIJIOB U UX COEUHEHUM, UX 00IMMHU (PU3NYECKUMU
Y XMMHYECKMMHU CBOMCTBAMH; ONMUCHIBAIOT XUMUUECKUE
CBOMCTBA BOJOPOJIA, FaJOT€HOB, KACIOPOAA, CEPHI, a30Ta,
docdopa, rpaduTa, anmMasza, KPeMHHS ¥ UX COSTUHEHUHN C
MIOMOIIBK) €CTECTBEHHOI'O SI3bIKA M SI3bIKA XHMUU;
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CBOWCTBA BOJIBI.

Kpyrosoport Boas! B

IIpUpOJE. Bonoouucrtka.
Anpanus BOJIBI. beiTOBBIE
¢bunbTpbl. MUuHEpanbHbIE

BOABL. JlMCTHIUIMpOBaHHAS BOJA,
€€ MOJy4yeHHUE M MPUMEHEHHUE.

O6mmas XapaKTepUCTHKA
raJIOreHoB.

Crpoenune artomoB. IIpocteie
BEIIECTBA u OCHOBHBIC
COEIMHEHMs]  TaJlOT€HOB,  MX

cBoiictBa. KpaTkue cBenmeHus o
xjope, Opome, (rtope u Hoxe.
[IpyuMeHeHHE TalloT€eHOB U UX

COeIMHEHUN B HAapOJITHOM
XO3SIUCTBE.

Cepa. Ctpoenue aToma,
aJI0TpONN, CBOMCTBa 51
NPUMEHEHHE poMOHnUecKon

cepbl. Oxcunpl cepsl (IV) n

(VI), ux momyuyeHue, CBOMCTBa U
npumeHenue. CepHasi KHCIOTa U
€e CoJM, WX NPUMEHEHHE B
HapOJAHOM XO35MCTBE.
[Ipon3BOACTBO CEPHON KHUCIIOTHI.
A30T.

OMUCHIBAIOT CHOCOOBI YCTpPAaHEHHUS JKECTKOCTH BOJBI U
BBITIOJIHAFOT COOTBETCTBYIOLIUN UM XUMUYECKUMN
AKCIIEPUMEHT; BBIMOJHAIOT, HAOIIOAaIOT U OINUCHIBAIOT
XUMUYECKUN HKCIEPUMEHT [0 paclo3HaBaHUIO HOHOB
BOJIOpOJa W aMMOHUs, Ccyib(ar-, kapOoOHAT-, CUIMKAT-,
docdar-,xnopu-, opomu-, WOJTUJI-HOHOB;
AKCIIEPUMEHTATIBHO UCCIEYIOT CBOMCTBA METAJIJIOB U

WX COCIMHEHUH, PEIIAOT AKCIIEPUMEHTAIBHBIE 3a/1a4H 110
TEeMe «Hemerambi»; OTIMCHIBAIOT XUMHAYECKHUM
HKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA
XUMUU; TTPOBOJIST PACUEThI 110 XUMUYECKUM GopMysiaM U
YpaBHEHUSIM  pPEAKIUMA, TMPOTEKAIONIUX C  ydacTHUEM
HEMETAJIJIOB U UX COCIMHCHUM.

OpPraHU30BBIBAIOT yueOHOE B3aUMOJICHCTBHE B IPYIIIIE;
MOHUMAIOT TPUYMHBI CBOETO HEycrnexa ¢ HaXOAsT
CrocoObl BBIXOJIa M3 OTOM CHUTyalldd; B JHAJIOTE C
YUHUTEJIEM Yy4YaTcs BbIpa0aThIBaTh KPUTCPHHU OILCHKUA U
OTIPENIENIATh CTENEeHb YCIEIIHOCTH BBIMOJHEHHUS CBOCH
paboTel © paboOTBl BCEX, HCXOAS U3 HMMCIOIIUXCS
KPUTEPHUEB, COBEPIICHCTBYIOTKPUTEPUHU OIIEHKH |
MOJB3YIOTCSI HMMH B XOJE OLICHKM U CaMOOIICHKH;
OTCTaHMBaIOT CBOIO TOUKY 3PEHUSI, apTYMEHTUPYS €€;
CIYIAIOT IPYTUX, MBITAIOTCS MIPHHUMATH JIPYTYyI0 TOUKY
3peHUs, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;
OCYIIIECTBIISATh KOCBEHHOE pa3aeauTeIbHOe
JI0Ka3aTeJIbCTBO.
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CrpoeHue atoma U MOJEKYJIBI,
CBOWMCTBA IIPOCTOIO  BEILIECTBA.
AMMUAK, CTPOCHHE, CBOICTBA,
noJiyyeHue u npumernenue. Conun
aMMOHHSI, WX CBOWCTBa W
npumenenue. Okcuanl azora (I1)
u (IV).AzotHas kwuciora, ee
CBOICTBA u IPUMCHCHHUE.
Hutpatsel u HETPUTHI, TIpoOIEMa
UX COJCPIKAHUS B
CEJIbCKOXO35MCTBEHHON
POIYKIUH. A3OTHBIE
ynoopenus. ®ocdop.

Ctpoenne artoma, ayuIOTPOIKS,
CBOIiCTBa 0€loro M KpacHOro
docdopa, ux npuMeHEHHE.
OcHOBHbIE

coequHeHus: okcun dpochopa (V)
u  oprodochopHas  kucmnora,

dbocdaTsr. dochopubie
yIOOpEHUS.

VYraepoa. CtpoeHue  artoma,
aJI0TPONN, CBOICTBa
MOIU(PUKAIIHN, IPUMCHECHHE.

Oxcuast yriepona (I1) u (1V),
UX CBOWCTBA M NPUMEHEHHE.
KapbonaTel: kanplIUT, COJA,
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MOTall, UX 3HAYEHUE B MPUPOJIE
Y KW3HU YEIIOBEKA.

Kpemnuii. Crtpoenue aroma,
KPUCTAJUIMYECKUN KPEMHUH, €T0
CBOICTBA M mpuMeHeHue. OKcua
kpemuust (IV), ero mpuposHbie
Pa3HOBUIHOCTH. CHuiukaTtel.
3HaYEHUE COCAMHEHUN KPEMHUS
B JKMBOW M HEXKHBOW MPUPOIE.
[TonsiTue 0 CHJIMKATHOU
MPOMBIIIIEHHOCTH.
JlaGopaTopHBbI€ ONBITHI.

20. ITonyyeHune U pacrio3HaBaHUE
Bojopona. 21. WccnenoBanue

MTOBEPXHOCTHOTO HATSOKEHUS
BOJIBL. 22.PacTtBOpeHme
nepMaHraHara KaJIns WA
MEJTHOTO Kymopoca B Boje. 23.
IMuaparanus 00€3BOKEHHOTO
cynepata  wmemum  (I1). 24
HsroroBienue TUIICOBOTO

orneuyaTrka. 25. O3HaKOMIJIEHHE C
KOJUICKIIUCH OBITOBBIX (DHIIBTPOB.
26. O3HaKOMIJIEHHE C COCTaBOM
MUHEpaJTbHON BOJIBI. 27.

KauectBennass  peakuust  Ha
raJIOreHU I-UOHEI. 28.
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Ilonyyenue u paclo3HaBaHUE
kuciopona. 29. 'openue cepsl Ha
BO3lyX€E HU B  KHUCIOPOJE.
30.CpoiicTBa pa3z0aBieHHOM
cepHoil kucnotel. 31. M3yuenue
CBOICTB aMMHaKa. 32.
PacniosnaBanue coseri aMMOHUS.
33. CgoiictBa pa3baBieHHOU
A30THOM KHUCJIOTBI. 34.
BzaumoneiictBue
KOHIICHTPHUPOBAHHOH  a30THOMU
KHUCIOTHI ¢ Menblo. 35. ['openue
dbochopa Ha BO3AyXe U B
kuciopoje. 36. PacriosHaBanue
docdaros. 37. 'openue yris B
kuciopone. 38.  Ilomyuenue
YTOJIbHOW KUCJIOTHI U U3yYEHUE
ee coiictB. 39. Ilepexon
KapOOHATOB B
ruipokapOooHars.40.Paznoxenue
rugpokapobonara Hartpusa. 41,
[Tony4yeHne KpeMHEBOUW KHUCIOTHI
Y U3yYCHUE €€ CBOWCTB.

[TpakTrkym
CBolicTBa
COCJIMHCHH I

1. Pemrenune skCniepuMeHTaIbHBIX
3agay o TeMme «lloarpynna
rajioreHoBy. 2. Pemenune

Oo6pamrarores

HarpeBaTCJIIbHBIMHU

IpaBUIAMU

C 71abopaToOpHBIM

TEXHUKH

0e30IMacCHOCTH;

o0opyd0oBaHHEM U
npubopaMu B COOTBETCTBUH C

BBIITOJIHAIOT
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HEMCTAJIJIOB.

AKCIIEPUMEHTANIBHBIX 3a7ad IO
teMme «lloarpymnmna kucnopoznar.
3. Pemenue sKkCniepuMeHTaIbHBIX
3agay 1o TeMe «lloarpymma
azoTay. 4. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 Io
teme «lloarpynma yraepona». 5.
[Tonyuenwue, coOupanue u
pacro3HaBaHUE ra3oB.

npocTeiire TmnpueMbl OOpallleHusT ¢ J1abopaTOpPHBIM
o0opyaoBaHUEM: JaOOPATOPHBIM IITATUBOM, CIIMPTOBKOM;
HaOJIIOJJAI0T 3a CBOMCTBAMHM BELIECTB U  SBJICHUSIMU,
MPOUCXOSAIUMHU C BEILIECTBAMU; OMUCHIBAIOT
XUMUYECKUN DKCIIEPUMEHT C TOMOIIbI0 €CTeCTBEHHOTO
(pycCKOro WJIM POJIHOTO) sI3bIKA U SI3bIKA XUMHUHM; JICTIAI0T
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO KCIIEPUMEHTA.
HabmromaroT 3a cBoiicTBAMM HEMETAJUIOB, UX COCIMHEHUI
U SIBJICHUSIMU, IPOUCXOISIIINUMU C HUMH.

O0o001IeHe  3HAHUNA
0 XHUMHH 3a KypcC
OCHOBHOM IITKOJIBI.
[Tonroroska x ' 1A.

14

[Tepunoanueckuit 3aKOH u
[Tepuonnueckas cuctema
XUMHUYECKHUX PJIEMEHTOB /.

. MenneneeBa. Ddusnueckuu
CMBICIT  TOPSIAKOBOIO  HOMeEpa
3JIEMEHTa, HOMEPOB TEepUoJia U
rpymibl. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB U
UX COCJIMHEHUN B MEPUOJAX H
rpymIax B CBETE MPEACTABICHUN
O CTPOEHHH aTOMOB 3JIEMEHTOB.
3HayeHue EPUOANYECKOTO
3aKOHa. Buabl  XUMHYECKHX
CBSI3€M M TUIIbI KPUCTAITTAYECKUX
pEIIETOK. Bzaumocss3b
CTPOCHUS M CBOMCTB BEIIECTB.
Knaccudukanuss  XUMHYECKHX

CI/ICTeMaTI/ISI/IpyIOT, OTpa6aTBIBaI-OT IMOJIYUYCHHBIC HABBIKH,
MpCaACTaBJIAIOT I/IH(bOpMaHI/II-O II0 TCMC.
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peaxuui 110 pa3IuYHbIM
npu3HaKaMm (YUCIO M COCTaB
pearupyromnmx u o0pa3yronmxcs
BELIECTB; HAIMYHE

IpaHUlIbl pasnena ¢asz; TermIoBou
ahdekr; HU3MEHEHHE CTemeHel

OKHCJICHUA aTOMOB,
HCITIOJIb30BAHUC KaTaJIn3aTopa,
HaIIpaBJICHUC HpOTeKaHI/ISI).

CKOpOCTh XMMHUYECKUX PEaKIUid
U (aKTOpHhI, BIUSIOIINE Ha HEe.
O6paTuMOCTh XUMHYECKUX
peakiuii 1 crocoObl CMEIIEHUS
XUMHUYECKOTO PaBHOBECHSI.
[IpocThie U CIIOKHBIEC BEIIECTBRA.
MeTtanabl 1 HEMETAJIIBI.
['eneTndeckue psiabl METasIA,
HEMETaa | MEPEXOHOTO
MeTaiia. OKCUBI U TUAPOKCHUIBI

(ocHOBaHUH, KHUCJIOTHI,
aMm(pOTepHBIE THIAPOKCHUIBI),
COJIH. Nx COCTaB,

KIaccuduKanms u oOiue
XUMHUYECKHE CBOWCTBA B CBETE
TEOpUU IIEKTPOJTUTHYECKON
JIACCOLIMALIAH.
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Hroro: 102
yaca

Ili1anupyemble pe3yJibTAaThl OCBOEHHSI Y4€OHOM IPOrpaMMBbl.

OCHOBHBIC TOHATHUS] XUMHHU (VDOBGHB ATOMHO-MOJICKYJIAPHBIX HDCHCTaBHGHHﬁ).

BbINYCKHUK HAYYHUTCS:

* OIIMCBHIBATh CBOMCTBA TBépIIBIX, KHUIKHUX, P&3006paBHBIX BCHICCTB, BBIACIIAA NX CYIICCTBCHHBIC ITPU3HAKHU,

¢ XapaKTCPHU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJINBATh ITPUYUHHO -CJIICACTBCHHBIC CBA3U MCIKIY
JaHHBIMHU XapPAKTCPHUCTHUKAMH BCIICCTBA,

¢ PACKpPBIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITUI «aToM», «KMOJICKYJIa», «XUMHUYECKHUM QJICMCHT», «IIPOCTOC BCIICCTBO»,
«CJIOJKHOC BCIICCTBO», «KBAJICHTHOCTBL», HCIIOJIB3YS 3HAKOBYIO CUCTCMY XUMHU,

* n300pakaTh COCTaB MPOCTEUIITNX BEIIECTB C TOMOIIBI0O XUMUYECKUX (POPMYIT U CYIITHOCTh XUMUYECKUX PEAKIINA C TTIOMOIIHIO
XUMHUYECKUX YPABHEHHUI;

¢ BBIYUCJEATh OTHOCHUTCIBbHYIO MOJICKYJIIPHYIO 1 MOJIIPHYIO MACChl BCHICCTB, d TAKKC MACCOBYIO JOJII0 XUMHUYCCKOI'O 3JICMCHTA B
COCIMHCHUAX AJIA OHCHKH NX HpaKTquCKOﬁ 3HAa4YUMOCTH,

¢ CpaBHHUBATL 110 COCTABY OKCHAbI, OCHOBAaHH S, KHUCJIOTEI, COJIN;

® KJIaCCI/ICI)I/IL[I/IpOBaTB OKCHJblI 1 OCHOBAaHUA I10 CBOﬁCTBaM, KHCJIOTBI M COJIHU IIO COCTAaBY,
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* OMKUCHIBATH COCTAaB, CBOMCTBA U 3HaUCHHE (B IPUPOJIE U MPAKTUUECKOMN JAEATEIbHOCTH YEJIOBEKa) MPOCTHIX BEIIECTB —
KHCJIOPOJIa U BOAOPOAA;

* 1aBaTb CPaBHUTCIIbHYIO XapaAKTCPUCTUKY XUMHNYCCKUX 3JICMCHTOB U Ba)KHEHUIIIMX CoeI[I/IHeHI/Iﬁ €CTECTBECHHbBIX CEMEHCTB
MCJIOYHBIX MCTAJIJIOB U I'aJIOT'CHOB,

* MOJIL30BATHCA J1TA0OPATOPHBIM 000PYIOBAHUEM U XUMUYECKON TTOCY10M;

¢ IIPOBOAUTDH HCCIIOKHBIC XUMHUYCCKHUC OIIBITHI U Ha6JIIOJI€HI/I$I 3a U3MEHEHHUSIMU CBOMCTB BCHUICCTB B IPOUCCCC UX HpeBpameHHﬁ;
CO6JIIO}IaTI) IMpaBuJia TCXHHUKHU 0e30MmacHOCTH IIpu IpOBCACHUN Ha6JIIO}ICHI/II71 U OIIBITOB,

¢ pa3iin4daTh SKCIICPUMCHTAJIbHO KHUCJIOTHI U H_IéJ'IO‘-II/I, IMOJIB3YACh MHAWKATOPAMH, OCO3HABATH HGO6XOI[I/IMOCTB CO6JIIOI[CHI/I}I MCp
0e301acHOCTH IIpu O6paHl€HI/II/I C KUCJIOTaMH 1 IICJI0YaMU.

BhEINYCKHUK DOJYYUT BO3MOXKHOCTh HAYUUTHCS

* TPaMOTHO OOpaIaThCs ¢ BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HU,
* 0CO3HABaTh HEOOXOIUMOCTh COOIOICHHUS IMPABUIT KOJIOTMYECKH 0€30MMacHOTO TTOBEJICHUS B OKPYKAIOIIECH MPUPOTHON cpefie;

* IOHUMATh CMBICII U HEOOXOUMOCTH COOTIOACHUS TIPEIMTMCAHNMN, TIPEITIaraéMbIX B UHCTPYKITUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB,
CpeICTB OBITOBOM XUMUH H JIP.;

* HCTIOJIK30BATh MPUOOPETEHHBIE KITIOUEBBIE KOMIIETCHTHOCTH TIPH BBHITTOJIHEHUH UCCIIEA0BATEIBCKUX TTPOSKTOB M0 H3YyUEHHUIO
CBOMCTB, CTOCOOOB MOJYYEHHS U PAaCIIO3HABaHUS BEIIECTB;
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* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, UCIIONB3YS CPEACTBA YCTHON M MUCbMEHHON KOMMYHHUKALMU MPU paboTe C
TEKCTaMU Y4eOHHKA U JOTOJIHUTEIbHON JIUTEPaTypOi, CIPaBOUYHBIMU TaOJIMLIaMHU, POSIBISATH TOTOBHOCTh K YBaXKEHUIO MHOU
TOUYKH 3pEHUS IPU 0OCYKIEHUU PE3YJIbTATOB BBHIOJIHEHHOW PabOThI;

* 0O0BEKTUBHO OIICHUBATh HH(POPMAITUIO O BEIIECTBAX U XUMUYECKHUX MPOIIECCaX, KPUTHUECKH OTHOCUTHCS K TICEB/IOHAYYHOM
uH(pOpMaIIIK, HETOOPOCOBECTHOM peKiaMe, Kacarolleiicss HCMOJIb30BaHUS PA3IMUHbBIX BEIIECTB.

Ilepuoanueckuii 3aKOH U IEpUOAMYECKAs CUCTEMa XUMHUYeCcKuX deMeHToB JI. 1. MeHpaeneena. CTDOCHI/IC BCIIICCTBA.

BbINYyCKHUK HAYYHUTCS:

° KJ'IaCCI/I(I)I/IHI/IpOBaTB XUMHNYCCKHUC 3JICMCHTBI Ha MCTAJIJIbI, HEMCTAJIJIBI, 3JICMCHTBI, OKCUIbI U THAPOKCHUIABI KOTOPBIX aM(l)OTCpHBI,
U MHCPTHBIC 3JICMCHTDI (FEBLI) AJI1 OCO3HAHUA BAKHOCTH YIIOPAAOUYCHHOCTHU HAYUYHBIX 3H3HPII>1;

* PacKpbIBaTh CMBICII ITeproauueckoro 3akona /[. 1. Menneneena;
* OMMCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO (HOPMY MEPUOIUIECKON CUCTEMbI XMMHUECKUX AIIEMEHTOB;

¢ XapaKTCPHU30BaTh COCTAB ATOMHBLIX AACP U PACIIPCACICHUC YN CJIa 3JICKTPOHOB I10 3JICKTPOHHBLIM CJIOAM aTOMOB XUMHUYCCKUX
9JICMCHTOB MAJIbIX IICPHUOJ0B HGpHOI[PI‘-IGCKOﬁ CHCTCMBI, a4 TaAKXKC KaJIusd U KaJdbL U,

* pa3nuyaTh BUJbl XMMUYECKOMN CBSI3U: HOHHYIO, KOBAJIEHTHYIO NOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;
* n300pakaTh AMEKTPOHHO-NOHHBIC (DOPMYJIIBI BEIIECTB, 00pAa30BAHHBIX XUMUUYECKUMH CBSI3SIMHU PA3HOTO BHIIA;

* BBISBJISITh 3aBUCUMOCTh CBOMCTB BCHICCTB OT CTPOCHUA UX KPUCTATNIMICCKUX peHIéTOKZ HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX,
MCTAININYCCKHUX,
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* XapaKTEPU30BaTh XUMHUYCCKUE JIEMECHTHI U KX COSUHEHUS HAa OCHOBE TIOJIOKCHHS 3JICMEHTOB B TIEPHOIUICCKON CUCTEME H
OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

® OIIMCBIBATHL OCHOBHBIC OTaIlbl OTKPLITUA I[ n. MCHI[@JIGGBBIM MNEPUOAUICCKOIO 3aKOHA 1 HCpHOHquCKOﬁ CHUCTEMbI XUMHNYCCKHUX
QJICMCHTOB, )KU3Hb U MHOFOO6paSHy10 HAaYYHYIO ACATCIIBHOCTD y‘IéHOFO;

* XapaKTEepU30BaATh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE MTEPUOUUECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMbI XUMUYECKUX
anemeHToB [[. . Menaeneena;

* 0CO3HABATh HAYYHbBIE OTKPBITUS KaK pe3yabTaT AJTUTEIbHBIX HAOIIOJEHUH, ONBITOB, HAYYHOU MOJIEMHUKH, PEOA0TICHUS
TPYAHOCTEN U COMHEHHMM.

BBINYCKHUK HOJYYUT BO3MOXKHOCTh HAYUUTHCS

¢ OCO3HABATh 3HAYCHHUEC TCOPCTHUCCKHUX 3HAaHUM JJIA HpaKTH‘{eCKOﬁ JACATCIIBHOCTHU YCJIOBCKA,
¢ OIMUCBIBATHh U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IIPUMCHAA JIOTHKY CHCTCMHOI'O aHaJIn3a,

¢ IIPUMCHATDH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOI[PI‘-IGCKOﬁ CUCTEMBI XUMHNYCCKHUX 3JICMCHTOB OJIA 00BSICHEHHUS U MMpCABUICHUA
CBOMCTB KOHKPCTHBIX BCIICCTB,

* pa3BUBaTh HHOOPMAITMOHHYIO KOMIIETEHTHOCTD MTOCPEICTBOM yIiayOJIeHUs 3HAHUN 00 UCTOPUHU CTAHOBIICHUS] XUMUYECKON
HayKH, €€ OCHOBHBIX MMOHITUH, IEPUOJINYECKOT0 3aKOHA KaK OJHOTO U3 BAXKHEHUIINX 3aKOHOB IIPUPO/IbI, @ TAKKE O COBPEMEHHBIX
JOCTH>KEHUSIX HAYKU U TEXHUKHU.

Muoroobdpaszne XuMHYECKUX PEAKIIHI.

BBIHVCKHI/IK HAay4HuTCA:
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* OOBICHSATH CYTb XUMHUYCCKUX ITPOLUECCCOB U UX MPHUHIOUITHAJIBHOC OTIINYHC OT (i)I/I3I/I‘ICCKI/IX;
* Ha3bIBATb NIPU3HAKHU U YCIIOBHA IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

* YCTaHABJIMBATh MPUHAICIKHOCTh XUMHUECKON PEaKIMK K ONIPEACIIEHHOMY THUITY 110 OJHOMY U3 KJIaCCU(PUKAITUOHHBIX
HPU3HAKOB: 1) M0 YKCITy U COCTABY MCXO/IHBIX BEIECTB U MPOJTYKTOB PEaKIuu (PEaKilui COSTUHCHHMSI, Pa3I0KCHHS, 3aMCIICHHUS
1 oOMeHa); 2) MO BBIJCICHUIO WX MOTJIONIEHUIO TEIIOTHI (PEaKIMK YK30TEPMUUECKUE U SHJIOTEPMUYECKHE); 3) IO U3MEHEHUIO
CTETMIEHEHW OKHUCIICHUSI XUMUUECKUX DJIEMEHTOB (PEaKIIMU OKUCIUTEIFHO-BOCCTAHOBUTENBHBIC); 4) 1T0 00PaTHUMOCTH TMpoIecca
(peakiuu oOpaTUMBbIE U HEOOPATUMBIE);

¢ Ha3bIBAaTb (1)aKTOpI)I, BJIMAIOIIUC HA CKOPOCTHh XUMHUUYCCKUX peaKuHﬁ;
¢ Ha3bIBATb (1)aKTOpI>I, BJIMATOMINEC HAa CMCIICHUC XUMHUYCCKOI'O PAaBHOBCCHUA,

* COCTaBIIATh YPABHEHUS DJIEKTPOJIUTUYECKON JUCCOLUALIMU KUCIIOT, LIEJI0YEH, COJIEH; MIOJIHBIE U COKPAIEHHbIE HOHHBIE
yYpaBHEHHMsI peakiuii 0OMeHa; ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINii;

* MPOTHO3MPOBATH MPOTYKTHl XUMHUECKUX PEAKIUH 10 popMyriam/Ha3BaHUSM UCXOIHBIX BEIIECTB; ONPEICIISATh UCXOIHBIC
BeIecTBa Mo popMyaM/Ha3BaHUSM MPOTYKTOB PEaKIUH;

* COCTaBJISITh YPAaBHEHUS PEAKIINI, COOTBETCTBYIOLIUX MOCIEI0BATENbHOCTH («IEMOYKE» ) MPEBPALLICHUI HEOPTaHUYECKUX
BEILIECTB Pa3JIMYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIEPUMEHTA IPU3HAKH, CBUIETENBCTBYIOLIHUE O MPOTEKAHUN XUMUYECKON PEAKIUY;
* IPUTOTOBJISATH PACTBOPHI C ONIPEAETEHHON MAacCCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA;

* ONpCACIIATh XapaKTCP CPpCAbl BOAHBIX PACTBOPOB KHUCJIIOT U HlGJ'IO‘IGfI 10 UBSMCHCHHIO OKPACKU MHAWKATOPOB,
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* IPOBOJHUTH KAYCCTBCHHBLIC PCAKIINH, ITIOATBCPIKAAIOINE HAJININEC B BOJAHBIX paCTBOPax BCIICCTB OTACIbHBIX KATUOHOB U
AHHOHOB.

BbBINYCKHUK OJIYYUT BO3MOKHOCTh HAYUUThLCS

¢ COCTABJATDH MOJICKYJISIPHBIC U ITOJIHBIC HOHHBIC YPABHCHUA I10 COKpaIJ_IéHHBIM HOHHBIM YPaBHCHHAM,

¢ IIPUBOOAUTH IPUMCPBI peaKuHﬁ, MOATBCPKAAIUX CYINCCTBOBAHUC B3AUMOCBA3U MCKAY OCHOBHBIMH KJIaCCaMU
HCOPTraHNYCCKUX BCUICCTB,

¢ IIPOTHO3UPOBATH PC3YJILTATHI BO3II€ﬁCTBPI$I Pa3INIHBIX (baKTOpOB Ha USMCHCHUC CKOPOCTU XUMHUYECKOU pPCaKInu;
¢ IIPOTHO3UPOBATH PC3YJILTATHI BO3H€ﬁCTBHH Pa3INIHBIX (baKTOpOB Ha CMCIICHUC XUMHUYCCKOI'O PaBHOBCCH.

MHOFOO6D&3HG BCIICCTB.

BEINYCKHUK HAYUUTCH:

* OIpENEATh MPUHAIC)KHOCTh HECOPTaHUUECKHX BEIIECTB K OJTHOMY M3 U3yUYCHHBIX KJIACCOB/TPYII: METAJUIBl 1 HEMETAILIBI,
OKCHJIbl, OCHOBAHHUSI, KMCIIOTHI, COJIM;

¢ COCTaBJIAATDb (bOpMy.HI)I BCIHICCTB I10 UX HA3BAHHAM,
¢ OonpeCacATbL BAJICHTHOCTD U CTCIICHb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX,

* COCTaBJIATH GOPMYIIBI HEOPTAHUIECKUX COSTMHEHUH TI0 BAJICHTHOCTSIM M CTETICHSM OKHCIICHUS JJIEMEHTOB, a TAKKE 3apsiiam
MOHOB, YKa3aHHBIM B Ta0JIUIIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJIEH;

74



* OOBICHSATH 3aKOHOMCPHOCTHU U3MCHCHMUA (131/13I/I‘IGCKI/IX U XUMHYECKHUX CBOMCTB IMPOCTHIX BCHICCTB (MCTaJIJ'IOB n HeMeTaHHOB) n
HUX BBICHINX OKCHUIOB, O6pa30BaHHBIX QJIEMCHTAMU BTOPOTO U TPETHETO IICPHUOAOB,

¢ Ha3bIBAaTh O6H_II/IG XUMHUYECKHUE CBOMCTBA, XapaKTEPHEIC JUIA TPYIIIT OKCHUOIOB: KMUCJIIOTHBIX OCHOBHBIX, aM(OTEPHBIX;
b 5 2 M

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIC JI KaXKJI0T0 U3 KJIACCOB HEOPTaHUYECKUX BEIIECTB: KUCIIOT,
OCHOBAHMM, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIINH, TOATBEPKIAIOIINX XUMUUYECKUE CBOMCTBA HEOPraHUUECKUX BEIIECTB: OKCUJIOB, KUCIIOT,
OCHOBAHHMMU U COJICH;

¢ OnpeCacATbL BEHICCTBO-OKUCIUTCIIb U BCIICCTBO-BOCCTAHOBUTCIIb B OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHUAX,
* COCTaBJIATH OKHCIIUTEILHO-BOCCTAHOBUTEIIHLHEIN OaTaHC (I[J'ISI HN3Y4YCHHBIX pCaKHHﬁ) Mo IpCAJIOKCHHBIM CXCMaM peaKuHﬁ;
¢ IIPOBOJUTH J'Ia60paTOpHBIG OIIBITHI, ITIOATBCPIKAAOIMINEC XUMUYICCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

* POBOJIUTH JAOOPATOPHBIE OMBITHI IO MOJIYUYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPO/Ia, KHCIOPOa, YIIIEKUCIOTO
rasa, aMMHaKa; COCTaBJISATb YPABHEHHS COOTBETCTBYIOLIMX PEAKLIUMN.

BBIHVCKHI/IK IMOJIYYUT BO3MOXHOCTDb HAYUYUTHCA .

¢ IIPOTHO3UPOBATh XUMHUYCCKHUC CBOMCTBA BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHUAA,

¢ IIPOTHO3HUPOBATDH CITOCOOHOCTh BCHICCTBA MPOABJIATH OKHCJINTCIIbHBIC NI BOCCTAHOBUTCIILHBIC CBOMCTBA C y‘—IéTOM CTEIICHEH
OKHCJICHHUA 3JICMCHTOB, BXOAAIIKUX B €I'0 COCTAB,

* BBISIBJISITH CYIIIECTBOBAHUE T€HETUYECKOM B3aMMOCBS3M MEXK Y BEIIECTBAMHM B PSAY: MMPOCTOE BEIIECTBO — OKCHI —
TUIPOKCHUI — COJIb;
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* XapaKTEepHU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIOT;

* IPUBOAUTH MPUMEPHI YPABHEHUN pEaKIIil, JIekKAIMX B OCHOBE IPOMBIIIJIEHHBIX CITIOCOOOB MOJIyYeHHs] aMMHUaKa, CEpHOU
KHMCJIOTBI, YyT'yHa U CTaJH;

¢ OIIMChIBATb (I)I/I?;I/II{GCKI/Ie U XUMHUYCCKHUEC ITPOLECCChI, ABIAIOIMECA YaCThbIO KPYTOBOPOTa BEIICCTB B IIPHUPO/JIC,

¢ OPTaHHU30BbLIBATH, ITPOBOAUTH YUCHUYCCKUC ITPOCKTHI ITO UCCICAOBAHUIO CBOMICTB BCUICCTB, UMCIOIINX BAKHOC ITPAKTUICCKOC
3HA4YCHUC.

YueOHO- MeTOINYECKOE M MATEPUAJILHO -TeXHUYECKOoe o0ecrieyeHne

Jlutepatypa njs ydureJs:

Knaura mansa yaurens. 9 knacc (aBropsl O. C. I'abpuensy, . I'. OctpoymoB).

KonTtponbsubie u nmpoBepouHbie padboThl. 8 kiace (aBropel O. C. 'abpuensH u ap.).

KonTponbshbie 1 mpoBepouHbie padoThl. 9 kitace (aBropsl O. C. ['abpuensu u ap.).

Metonunueckoe nocooue. 8—9 knaccer (aBropsl O. C. I'abpuensn, A. B. fmykosa).

Meronuueckoe mocodue. 7 kinacce (aBropsl O. C. IN'abpuensn,l’. A. [llumapesa).

Metonnueckoe nocooue. 8—9 kmaccer (aBropsl O. C. I'abpuensH, A. B. furykosa).

Hacrtonbnas kaura yuntens. 8 knacc (aBropsl O. C. I'abpuenss, H. I1. BockoOoitnukosa, A. B. Smrykosa).

[Tpaktukym. 7 kiacc (aBropel O. C. I'abpuensH, 1. B. AkceHoBa).
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Terpanp AJig 1a00paTOPHBIX ONBITOB U MpakTHUYEeCKUX paboT. 8 kiacc (aBTopsl O. C. 'abpuensn, A. B. Surykosa).
Terpanp 1u1st 1a0OpaTOPHBIX OMBITOB U MpakTUdeckux padot 9 knacc (aBropsl O. C. N'abpuensn, A. B. Smykosa).
XuMus B TecTax, 3ajavax, ynpaxseHusx. 8—9 kmaccel (aBropsl O. C. 'abpuensn, H. I1. BockoOoiinukosa).
XUMHUYECKU dKCTiepuMeHT B 1mikosie. 8 kiacc (aBtopel O. C. ['abpuensu, H. H. Pynos, B. U. TonakyHoB).

Xumus B TeCcTax, 3ajadax, ynpaxaeHusx. 8—9 kmaccol (aBropsl O. C. IN'abpuensn, H. [1. BockoboitHrkoBa).
XUMHUYECKUN dKCTIEpUMEHT B 1kouie. 9 kiacc (aBropsl O. C. [NabpuensH u nip.).

Jlutepatypa 1Jis1 yd4almxcs:

Pabouas Terpans. 9 knacc (aBropsl O. C. I'abpuensH, C.A. Cnaakos).

Pabouas Terpaas. 8 kimacc (aBropsl O. C. 'abpuensH, C.A. Cnaakos).

Pabouas TeTpans. 7 kiacc (aBropsl O. C. ['abpuensn, I'. A. Hlunapesa).

Xumus. Beoguseiit kype. 7 knace. [Iponenesruueckuii kype (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, A. K. AxiieOuHuH).
Xumus. 8 knacce. Yueonuk (aBrop O. C. ['abpuensn).

Xumus. 8 knacc. DNEKTPOHHOE MYJTbTUMEIUHHOE U3aHUE.

Xumus. 9 knace. Yueonuk (aprop O. C. I'abpuernsin).

Xumus. 9 kmacc. DNEKTPOHHOE MYJIbTUMEIUAHOE U3JaHUE.

BHCKTpOHHLIe OﬁpaSOBaTeﬂbeIe PECYPCHI H I/IHTepHeT PE€CYPCHI:
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Oprannueckas xumus. 10-11 knacchi.

Xumus. 8-11 kinaccel. Bupryanshas nadopatopusi.
Xumus. 8-11 xknaccel.(bubanoreka 3.H.11. ).

Xumus 9 kiacc (3 CD)

Xumusg obmias u Heoprannyeckas. 10 -11 kiaccel.
Xumusg st Beex -XXI: Pemenue 3agau. CaMOy4uTENb.
bonwsmas sunuknoneaus Kupuina u Medoaus. /2006 ./
Bbonwsmas sunuknoneaus Kupuina u Medoaus. /2005 r.
Xumus u XKuszab —XX| Bek http://www.hij.ru

["azeta «XuMHus» U CalT 11 yuuTels «S uay Ha ypok xumum» http://him.1september.ru

ChemNet: mopran GpyHmaMeHTaIbHOIO XMMHUYECKOT0 00pa3oBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.FO. Amuk6eposoithttp://www.alhimik.ru

OCHOBBI XUMHUU: 00pa30BaTEIBHBIN CANT IS MIKOJLHUKOB M CTYACHTOB http://www.hemi.nsu.ru
Xumust B OTrpbiToM Kosutemxke http://www.chemistry.ru

WebElements: onnaitH-cripaBouHuK XuMHYecKux dreMenToB http://webelements.narod.ru

benok u Bce o0 Hem B Onostorun u xumuu http://belok-s.narod.ru
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Buprtyanenas xumudeckas mkoma http://maratakm.narod.ru
3aHMMarenbHas XUMus: Bce o MeTaniax http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Kabuner xumun: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru
MarepuajibHO —TeXHHYECKOe o0ecrevyeHue.

HarypasbHbie 00BEKTHI:

Konnexnyun MUHEPAIOB U TOPHBIX TIOPO/I;

MeTaiioB U CIUIaBOB;

MuHepanbHBIX yI00peHUH;

[Tractmacc, KaydyKOB, BOJOKOH.

XUMUYECKHE PCAKTHUBBI U MATEPHAIIBI:

Haubosee 4acto HCIIOIb3yeMBbIC :

I)ITpocThie BeliecTBa: ME/Ib, HATPUM ,KaJIbIIMI, MarHUM, JKeJI€30, IIUHK;
2)okcunbl: meau(||),kanbius, xenesa(|||),maraus;

3) KHCIIOTBI: CEPHasi, COJISTHAsI, A30THAS;

4) OCHOBaHMS -TUAPOKCHUJIBI: HATPH S, KAIbLUsL,25%-HbI BOJHBIN paCTBOP aMMHAKa;


http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://www.104.webstolica.ru/

S5)comu:  xymopuabl  HaTpus,  Menu(||),amromuHusA, — okenesa(|||);HATpaThl  Kanus, — HaTpus, cepebpa;  cyiabQaTsl
Menu(||),xenesa(||),xene3a(|||),aMMOHUs; HOAU Kallusi, OPOMU] HATPUS;

6) OpraHu4eCcKUe COCTUHEHUS: ITAHOJI, YKCYCHAs KUCIOTa, METHJIOBBIN OpaHXkeBbId, (heHoITaIenH, TaKMYC.

XuMu4yeckas J]a60paT0pHa;1 nmocynaa, alraparsl U HpI/I60pBIZ HpI/I60pBI JJIA pa6OTBI C razaMu,; arrapaTsl U HpI/I60pBI JJIs1 OIIBITOB C
TBCPABIMU, KUJIKUMHU BCHICCTBAMU, U3MCPUTCIILHLIC HpI/I60pBI )51 HpI/ICHOCO6J'I€HI/I$I JJIs1 BBIIIOJIHCHMSA OIIBITOB, CTCKIIAHHAA H
mracTMaccoBad 1nocyzaa u HpI/ICHOCO6JICHI/IH JJI1 TIPOBCACHUSA OIIBITOB.

Monenu:

HaGops! Mozieneit aToMOB JiJisi COCTaBIICHUSI IIAPOCTEPKHEBBIX MOJICTISH MOJIEKYT;

Kpucrannnueckne pemeTku coneu.

VYyeOHbIe MOCOOUs Ha reuaTHOM ocHOBe: [leproaudeckas cuctema xumuueckux nemenToB [[.M.Menneneena;

Ta0JUIla pacTBOPUMOCTH KHCIIOT, OCHOBAHHUHN COJICH; aJITOPUTMBI MO XapaKTEPUCTHUKE XUMHUYECKHUX JJIEMEHTOB, XMMHYECKHX
pEAKIUH.
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