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denepanbHas padodas MporpamMma Mo y4eOHOMY TpeaMeTy «Xumus» (06a30BbIi
YpOBEHb) (mpeaMeTHass o001acTh «EcTecTBEeHHO-HAy4YHBIC TIPEIMETH») BKIIOYACT
MOSICHUTENBHYIO 3aMHCKY, COJIepKaHre 00ydeHUs, JITaHUPYEMbIE PE3yIbTaThl OCBOCHUS
IPOrpaMMBbl [0 XUMHUH, TEMATUYECKOE TUIAHUPOBAHUE.

[TosicHuTenpHAs 3amuMcKa OTpakaeT oOmue Ieau W 3aJa4d HW3yYCHUS XHUMUH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX TMPEANOChUIOK K €€ M3YyYeHHI0 O0y4aroluMucs,
MECTO B CTPYKType Y4YeOHOTro TUIaHa, a TaK)Xe TMOIXOIbI K OTOOpY ConepKaHus, K
OTIPEICTICHUIO TIIAHUPYEMBIX PE3YIbTaTOB.

Conepxanue 0Oy4YeHHUSI PACKpBIBACT  COJEpXKAaTelbHbIE JIMHUHM, KOTOPbHIE
MIPEIaraloTCs I 00s3aTEIPHOTO M3YUYCHHUS B KaXKIOM KJIacce Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus.

[Inanupyemble pe3yiabTaThl OCBOCHHS MPOTrpaMMbl IO XUMHHU  BKIIOYAIOT
JUYHOCTHBIE, METAaNpeIMETHBIC pEe3yJbTaThl 3a BECh NEPHOJ OOyYCHHS Ha YPOBHE
OCHOBHOTO 00I11er0 00pa3oBaHus, a TaKXKe NMPEIMETHBIC JOCTHKEHUS 00yJaroerocs 3a
KaXK[IbIM ro/1 00yUueHusl.

HOACHUMTEJBHASA 3AIINCKA

[IporpaMmMa 1o XMMHHM Ha YPOBHE OCHOBHOTO 0OLIero o0pa3oBaHUs COCTaBJIEHA Ha
OCHOBE TPeOOBAaHMI K pe3yjbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEeNbHON MPOrpaMMBbI
OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHON paboyeil mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHLIETILUU MPENOJaBaHuUs
y4eOHOro nmnpeamera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[IporpamMma mo XuMuM pa3paboTaHa C LEJIbI0 OKa3aHHUS METOAWYECKON MOMOIIU
YUHUTEIIO0 B CO3IaHUH paboyeid porpaMMebl 1o yueOHOMY MPEAMETY.

[IporpamMma mo xumMuu Aa€T MpeacTaBiIeHUE O LENsX, O0IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS U Pa3BUTHUS 00YUAIOIIMXCS CPEACTBAMU YUEOHOTO NPEIMETA, YCTAaHABIINBAET
00s3aTeNIbHOE MPEIMETHOE COJIepKaHUe, MPeIyCMaTPUBAET paclpelesieHue €ro Mo
KJIacCaM U CTPYKTYPHPOBaHUE MO pa3ziejaM U TEMaM IIPOrpaMMBbI [0 XUMHH, ONPEIEISIET
KOJIMYECTBEHHBIE W KAYECTBEHHbIC XAPAKTEPUCTUKHU COJECP)KAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTDh U3YUCHHSI XUMHUH C YYETOM MEKIIPEAMETHBIX U BHY TPUIIPEIMETHBIX
CBSI3€H, JIOTMKM Y4eOHOro IMpoLecca, BO3PACTHBIX OCOOEHHOCTEW 0O0yuaromuxcs,
onpenensieT BO3MOXHOCTH MpeaMeTa Uil pealu3aluu TpeOoBaHUM K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHHMsI, a TaKKe TPeOOBAHMN K pe3ysbTaTaM OOydeHHUs XMMHH Ha ypOBHE Iieneit
U3y4eHUsl IMpeIMeTa W OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JAESITEIbHOCTU
00y4aroerocsi 1o OCBOCHUIO y4eOHOr0 COAepKaHMSL.
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3HaHMEe XUMHUU CIY>KUT OCHOBOM 1t (OPMHUPOBAHUS  MHUPOBO33PEHUS
00yy4aromerocs, €ro MpeiCcTaBiICHU O MaTEpUAIBLHOM EIUHCTBE MHUpPA, BAXKHYIO POJb
UrparoT (popMuUpyeMble XUMHUEH MPEACTABICHUS O B3aUMONPEBPAILECHUAX YHEPTUU U 00
HBOJIIOIIMU BEIECTB B MPUPOJIE, O MYTAX PEUICHUs TII00ATbHBIX MPOOJIeM YCTOMUYHUBOTO
Pa3BUTHUSL YEIIOBEUYECTBA - CBHIPHEBOW, SHEPTETUUYECKOM, NMHUILEBOM M SKOJIOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEU IS CaMOpa3BUTHSA M (POPMUPOBAHUS
KyJbTYPBI IMYHOCTHU, €€ 001IeH 1 PYyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OpMHpOBAHHE MBIILJICHUSI U TBOPYECKUX CIOCOOHOCTEH
oOyyarommxcsi,  HAaBBIKOB WX  CAMOCTOSITEIbHOM  y4yeOHOW  JESITEIbHOCTH,
HKCIIEPUMEHTAIILHBIX U UCCIIEI0BATENLCKUX YMEHHM, HEOOXOIUMBIX KaK B TOBCETHEBHOM
KU3HU, TaK U B Ipo(PecCuoHanbHON AeSTEILHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYYHOTO MBIILJICHHUS, 3aKJIaJIbIBA€T OCHOBHI 1IEJIOCTHOTO
B3IUISIa HA EIMHCTBO MPUPOABI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAallOM B
(dhopMUpPOBAHUM €CTECTBEHHOHAYYHON I'PaMOTHOCTH O0YYarOIIUXCS;

CIocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TIPHUPOJE, K YEOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE 0Opa3oBaHHE
oOyuarommxcs.

Jlanupie HampaBieHHS B OOYYEHHMM XUMHUU OOECHEUYMBAIOTCS CHENU(OUKOMA
coJiepKaHusl Y4EOHOTO TIPEeIMETa, KOTOPBIM SBIAETCS MEJaroruuecku aaanTupOBaHHBIM
OTpaKeHHEM 0a30BOM HAYKU XMMHUU Ha ONPEACTIEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYyYalOIMMUCS CHUCTEMBbI TE€PBOHAYAIBHBIX TMOHATAA XUMHH, OCHOB
HEOPTaHMYECKOM XMMHUU U HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX MOHSATUU OPraHUYECKOMN
XUMHUHU.

CtpykTypa cojaepaHWs MPOrpaMMbl IO XUMHH CcQOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOT0 moaxoja Kk e€ uzydenuro. Coaepkanue CKIaJbIBaeTCs U3 CUCTEMBbI TOHATUI
0 XMMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMbI TOHATHI 0 XUMU4YecKor peakiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIUIY MOCIEAOBATEIBHOTO PA3BUTHS
3HaHUW Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

y4EHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

MIPEACTABICHUI 00 SIIEKTPOIUTUYECKON AUCCOIMAIIMH BEMIECTB B PaCTBOPaxX.

TeopeTnueckre 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOIO YPOBHS K JIPYromy,
BBITIOJIHSIST (YHKIMH OOBSCHEHHWS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U TIOJIYYEHUS U3y4AEMBbIX BEILIECTB.
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OcBoeHue nporpaMMbl 0 XUMHUH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPE/ICTABIICHUS O
XUMHAYECKOU COCTABIIAIOIIEN HAYYHOW KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOJBIL,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHue
XUMUU NPOUCXOJUT C MIPUBJICUCHUEM 3HAHUN U3 pAHEE N3YUYEHHBIX YUEOHBIX TPEAMETOB:
«Oxpyxaromnii Mup», «buonorus. 5-7 kimacce» u «duzuka. 7 Kmacey.

[Ipy M3yYyeHUH XUMHUM TPOUCXOJIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOU
HAayKd Kak OOJACTH COBPEMEHHOIO €CTECTBO3HAHMS, IMPAKTHUYECKOW JEATEIbHOCTH
YelloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphl. 3ajada y4yeOHOTO
npeaMera COCTOMT B (DOPMHUPOBAHMM CHUCTEMbl XMMHUYECKMX 3HAHUN - BaXKHEUIINX
(aKkTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHMX IOJIOKEHHM, AOCTYNHBIX OO0O0OIIEHUN
MHUPOBO33PEHYECKOT0 XapakTepa, si3bIKka HayKH, B MPUOOLICHUM K HAyYHBIM METOJIaM
MO3HAHUS IPU U3YUYEHUH BEIIECTB U XUMUYECKHUX PEaKInil, B GOPMHUPOBAHUU U PA3BUTHH
MO3HABATEJIbHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-IIO3HABATEIbHOW M Yy4eOHO-
HCCIIEIOBATENILCKOM JIESITEIbHOCTH, OCBOCHHMM MpaBHJI 0€30macHOro oOpallieHus ¢
BEILIECTBAMH B MIOBCETHEBHOM JKU3HMU.

[Ipy u3ydyeHMH XUMHUM Ha YpOBHE OCHOBHOI'O OOILEro 0O0pa30BaHHSA Ba)XHOE
3HaY€HUE MPUOOPENH TaKHUE LU, KaK:

(dopmupoBanue MHTEJUIEKTY JIbHO pa3BUTOM JMYHOCTH, rOTOBOM
K caMo00pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSATEIBHOMY NPHHATUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOyYEHUS HA CHUCTEMAaTUYECKOe MPHUOOIICHHE OO0YYarolUXCs K
CaMOCTOSATENIbHOM TO3HABATEIbHOM JEATEIbHOCTH, HAYYHbIM METOJAM MO3HaHUA,
(opMUPYIOLIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

obecrieueHre yCIOBHM, CIIOCOOCTBYIONINX MPUOOPETEHUIO O0YYAIOIIMMUCS OTBITA
Pa3HOOOpa3HOW JIEATEIbHOCTH, IO3HAHUS W CaMOIO3HAHUA, KIIOYEBBIX HAaBBIKOB
(KJTrOUEBBIX KOMIETEHLINHN ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 pa3IUYHbIX BUJIOB
NeSATENbHOCTH;

dbopmupoBanue oO1el PyHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCJI€ YMEHUIN OOBICHATH U OLIEHUBATh SIBJICHHS OKPY’KAIOLIEro MUpPA, UCIOJIb3Ys
3HAHUS M OIbIT, MOJYYEHHbIE NPU HM3YUYCHUU XUMHUHU, MPUMEHSITh UX MpPU PEIICHUU
po0JieM B MMOBCEHEBHOM )KM3HU U TPYIOBON AESITEIbHOCTH;

¢opMupoBaHue y o0Oy4aromIMXcs TyMaHUCTUYECKUX OTHOUICHWH, MOHUMaHUS
IEHHOCTH XHWMHMYECKUX 3HAHUU [Js1 BbIPAOOTKM HKOJOTHYECKH IEJIECO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBON NEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY’Karolerl IPUPOLHON CPEBI;

pa3BUTHE MOTHBAIMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHHUIO HAa OCHOBE YCBOEHHUsS OOLIEYEIOBEYECKHUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpOGUJIs U HAPABICHHOCTU JAJIbHEHUIIIEro 00yUYeHus.

OO0miee 4yncIo0 4acoB, pEKOMEHIOBAHHBIX JJIsi U3yYEHUs XUMHH, - 136 yacos: B 8
KJacce - 68 yacoB (2 yaca B HeJento), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIIO).
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JIist KaXoro Kiiacca MpeayCMOTPEHO Pe3epBHOE yUeOHOE BpeMsi, KOTOPOE MOKET
OBITH HCIOIB30BAHO YUYACTHUKAMHU 00pa30BaTEIHLHOTO Mpolecca B HesiX GopMUpOBaHUS
BapUATUBHOMN COCTABJISIOIICH COIep)KaHMUs KOHKPETHOW padoyeit mporpaMmsbl. [1pu sTom
oOs3aTenbHas (MHBApUAHTHAs) 4YacThb COJEPKAHMS MPEIMETa, YCTAaHOBJICHHAS
npuUMepHON pabouelt mporpaMMoil, 1 Bpemsi, OTBOAMMOE Ha €€ U3y4eHHE, T0HKHbBI ObITh
COXPaHEHBI MMOJHOCTBIO.
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COJEPKXAHUE OBYYEHUA

8 KJIACC

[lepBoHayaibHbIE XUMHYECKHE IOHATHSA

[Ipeamet xumun. Posib XUMHM B )KU3HU YeJIOBEKa. XUMHUS B cUCTeMe Hayk. Tena u
BellecTBa. @U3nUecKre CBOMCTBA BEIIECTB. ATperatHoe COCTosiHue BeliecTB. [lonsatue o
METOJIaX MO3HaHUs B XUMUU. YncThie BeniecTBa U cMmecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUECKHE dTIeMEHThI. CUMBOJIBI XUMUYECKHUX AJIEMEHTOB.
[IpocThie U ClIOKHBIE BelIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BalleHTHOCTh aTOMOB XWMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aromMHas wmacca. OTHOCUTENTbHas
MOJIEKyJIsipHas Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTa B COSUHEHUU.

KonuuectBo BemectBa. Mosb. MomnsipHast macca. B3auMocCBsI3b KOJIMUECTBA, MacChl
W YWCla CTPYKTYPHBIX EOWHUI] BemecTBa. Pacu€Tel 1o (dopmylraM XHMHYECKUX
COE€INHCHUM.

duznyeckre 1 XUMUUECKUE SBJICHUS. XUMUYECKasl peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHHUsI MAacChl BEMIECTB. XUMHUYECKUE ypaBHeHUsA. Kiraccudukanus XuUMHIESCKUX
peakiuii (CoeAMHEHUS, Pa3JIOKEHUS, 3aMEIIEHUs, OOMEHA).

Xumuyeckuil 5KCnepumenm:

3HAKOMCTBO € XHMMHMUYECKOW TMOCYJI0i, MpaBujaMu paboThl B Ja0OpaTopuu M
npuémamu oOpareHusi ¢ J1abopaTopHbIM OOOpYJAOBaHHEM, HM3yYEHHE M OIMCAHUE
bu3nYeCcKX CBOMCTB 00pa3OB HEOPraHWYECKUX BEIECTB, HAOIIOJCHHE (DU3NUECKUX
(maBieHUE BOCKA, TasTHUE JIbJA, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCALIHSs
BOJbI) M XUMHUYECKMX (TOPEHUE CBEYM, NPOKAIMBAHHE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBHE MeNa C KHUCIOTOW) SBJICHHM, HAOMIOJEHHWE U OINKCAHUE TMPU3HAKOB
MPOTEKaHUS XMMHYECKUX peakiuil (pa3IoKeHHWe caxapa, B3auMOJCHCTBUE CEpHOU
KUCJIOTBI C XJIOpHIOM Oapwusi, pasnoxenue ruapokcuaa meau (1) mpu HarpeBanumwm,
B3aUMOJICHCTBHE Kee3a ¢ pacTBopoM coiu meau (I1), u3ydenne cnocoOOB paszencHus
cMeceid (C TIOMOIIBIO MarHuTa, (WIBTPOBAHWE, BHIAPUBAHUE, JAUCTHILISINSA,
xpoMarorpadusi), IpoBeJeHUE OYUCTKHA MOBAPEHHOM COJIM, HAOIIOJEHUE U OINHCAHHE
pE3yNbTAaTOB MPOBEACHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl,
CO3J]aHuE MoJIeNiel MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaskHeiinue npeacTaBuTe M HEOPraHNYECKUX BellleCTB

Bo3zmyx - cmech razos. CocraB Bo3ayxa. Kuciiopon - 3J1eMEHT U IPOCTOE BEILECTBO.
HaxoxneHue kuciopona B NMpupoie, pu3nueckue M XMMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxkcunsl. [lpumenenue kuciaopona. CrnocoObl TOMyuYeHHUS KUCIOpPOJa B
naboparopun U mnpombliuieHHOCTH. KpyroBopor kucnopoga B mnpupoae. O30H -
aJIJIOTPOIHAs MO (UKALMSL KUCIOPOAA.

TemnoBoi 3P pekT XUMHUUECKOW peakIui, TEPMOXUMUYECKUE YPABHEHHUS, IK30- U
SHIAOTEPMUYECKHE PeaKIu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
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MapHUKOBOTO A PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonpopon - anemeHT M mpoctoe BemecTBo. HaxoxnaeHne BOAOpoJia B MPUPOE,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoyueHus. Kuciorel u
COJIN.

MousipHbIit 00BEM Ta30B. PacdéThl 0 XUMUYECKUM YPaBHEHUSIM.

duznveckue cBOMCTBA BoJbl. Boma kak pactBopurens. PactBopsl. HackilieHHbIe 1
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BemECTB B BoAEe. MaccoBas 107151 BEIIECTBA B
pacTBope. XUMHUYecKkue cBoicTBa BOoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJAE U B
YKU3HU YelioBeKa. KpyroBopoT BojibI B IpUpoie. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa 1
OYMCTKA MIPUPOIAHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHeHuit. Oxcuapl. Kiaccudukanmys
OKCUJOB:  cojeoOpa3syrolue (OCHOBHbIE, KUCIOTHbIE, aM(OTEPHBIE) U
HecosieoOpasyrone. Homenkiarypa okcuaoB. DU3HMUECKHe M XUMUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne okcuIoB.

OcHoBanusi. Knaccudukanuss ocCHOBaHMM: MIETOUYM U HEPACTBOPHUMBIC OCHOBAHUS.
Homenkiatypa ocHoBaHuii. @PU3WYECKME W XUMHYECKHE CBOMCTBA OCHOBAHU.
[Tomy4yeHne OCHOBaHMUIA.

Kucnotel. Knaccupukaums xucnor. Homenkmarypa xkucior. Pusznueckue u
XAMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTtaiuioB H.H. bekerona. [lonyuenue
KHUCJIOT.

Comu. Howmenkinarypa coneil. @u3nueckue M XHWMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuu 5KCcnepumenm:

KaUEeCTBEHHOE ONpENEIICHUE COJAEpPkKaHUS KHUCIOpPOJa B BO3AyXE, MOJIyYEHHE,
coOupaHue, pacro3HaBaHME U H3Y4YEHHME CBOMCTB KHUCJIOpOJa, HaOIOJeHUE
B3aMMOJICUCTBUS BEIIECTB C KUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHHMS M INPEKpAILCHUS
roperust (moxapa), O3HaKOMJICHHE ¢ oOpasllaMud OKCHIOB MU OIKMCaHWE HX CBOMCTB,
noJilyueHue, coOupaHue, paclio3HaBaHWE M HU3YUYEHHE CBOWMCTB BOAOpoAa (ropeHue),
B3auMojciicTBue Bogopoga ¢ okcupom Mead (II)  (Bo3MOXHO —HCIOJIB30BaHUE
BUJICOMATEpHANIOB), HaO/Io/leHHe OOpa3loB BEIIECTB KOJIMYECTBOM 1  MOIb,
UCCIIEIOBaHHE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIIPEAEIEHHON MAacCOBOM JI0JIEH PaCTBOPEHHOIO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJIJIAMU (HATPUEM U KaJblueM) (BO3MOKHO UCIOJIb30BaAHUE
BUJIEOMATEPHUATIOB), HCCJEAOBaHHE OOpa3llOB HEOPraHMYECKUX BEIECTB PA3IHUYHBIX
KJIACCOB, HAOJIIOJICHUE HW3MEHEHUS OKPACKW HWHAMKATOPOB B PACTBOPAX KUCIOT U
nieyoveid, n3yueHune B3anmonencTust okcuaa menu (l1) ¢ pactBopoM cepHOM KHCIOTHI,
KHUCJIOT C METaJUlaMU, PEAKUU HEUTpaIu3aluu, NoJIy4YeHue HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJIHOTO METAJIa JPYTUM U3 PACTBOPA COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX
3aaa4 no teMe « BaxkHenme Ki1acchl HEOPraHMYECKUX COCAUHEHUIN.
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IHepuoauueckui 3axkoH u Ilepuoauyeckass cucrema xuMuuyeckux iemenros JI.U.
Menpaeneesa. CrpoeHue aToMoB. XuMHYeCKasd CBA3b. OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKINH

[lepBbie MOMBITKH KJIACCHU(PUKAIUU XUMHUYECKHX 3JeMeHTOB. [loHsTHEe 0 rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U HIEJIOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, UHEPTHBIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCHU/IBI.

[lepnognuecknii 3akoH. Ilepnommueckas cucreMa XUMHUYECKUX dieMeHTOB /J[.M.
MenpneneeBa. KoporkonepuogHass u anuHHonepuonHas ¢opmbl [lepuoanueckoit
cucTeMbl XumMuyeckux diemeHToB JI.M. Menneneesa. Ilepuoapl u rpynmnsl. Pusnyeckui
CMBICJI IOPSIIKOBOIO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB aToMHbIX snep. M3otombl. Onexktpossl. CtpoeHue
ANEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XuMHUUecKuX 3nemMeHToB llepuoamueckoii
cucremnl J[.MI. Menneneesa. XapakTepucTHKa XHMHMUYECKOIO 3JIEMEHTA II0 €ro
nonoxeHuro B [lepuoanueckont cucreme /.. Menaeneesa.

3aKOHOMEpPHOCTM HU3MEHEHHs paguyca aTOMOB XHMHYECKHX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue llepmommueckoro 3akona u IlepuoaMYEcKON CHUCTEMBI XUMHYECKHX
3JIEMEHTOB JUIS Pa3BUTHA HAYKHU U npakTuku. [[.1. Mennenees - y4€HbIN U TPaKIaHUH.

Xumuueckass  cBi3b. KoBanmeHTHas  (moyispHas U HEMOJISIPHAsl)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucneHus. OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJICHHS] M BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckui SKcnepumenm:

HW3yuyeHHEe OOpa3IoB BEHIECTB METAIOB M HEMETAIOB, B3aMMOJICHCTBUC
TUAPOKCUIA IIMHKA C pacTBOpaMU KHUCIOT W IIeJoYed, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX TMPUMEPbl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpeHue,
pPEeaKIIUM Pa3I0KEHUS, COSTUHECHUS).

Mesicnpeomemnvie ceszu

Peanuzaiuss MEXIpPEIMETHBIX CBSA3eH NPH H3YYCHHMH XHMHH B 8 KJacce
OCYIIIECTBIISICTCS Yepe3 UCITOJIb30BAHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TOHSITHIMA, TaK
U TOHATHH, SIBIAIONIUXCS CHCTEMHBIMH JUIS OTICIBHBIX IPEIMETOB ©CTECTBECHHO-
HAYYHOTO ITHKJIA.

OOmue ecTecTBeHHOHAYYHBIC TTOHSTHS: HAyYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHallu3, CHHTE3, KiIaccu(uKaius, TMEePUOJIUYHOCTh, HAONIOICHUE, DKCICPHMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

dusuka: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, HU30TOIIBI,
PalMOaKTUBHOCTb, MOJICKYJIA, DJIEKTPUUYCCKH 3apsi/l, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSTHHE BEIIECTBa, Ta3, (U3NYCCKUE BEIUYMHBI, CIWHHUIIBI WU3MEPCHHs, KOCMOC,
TiaHeThl, 3BE371b1, COHIIE.

buonorus: porocunTes, apixanue, buochepa.
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['eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE
HCKOMaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognueckuit 3akoH. [lepronnueckas cucrema XUMUYECKHX 3ieMeHTOB J[.M.
MengeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIUs, KAJIBLUSA U UX COEAUHEHUN B COOTBETCTBHH C
ITOJIO’KEHHUEM JIEMEHTOB B [leproinuecKkoi CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUAbl XUMUYECKOW CBS3U. THUITBI KPUCTAIUNIMYECKUX PEIETOK,
3aBUCUMOCTB CBOMCTB BELIECTBA OT TUITA KPUCTATUIMYECKON PEIIETKN U BUJA XUMUYECKON
CBSI3H.

Knaccudukanms w HOMEHKJIATypa HEOPraHUYECKHX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPIaHUYECKUX COCAUHECHUM,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanysa XUMHUECKUX pEaKIUi MO pa3IuyHbIM Npu3HaKaMm (TI0 YHUCITy U
COCTaBy YYacTBYIOLIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3P (EKTy, M0 W3MEHEHUIO
CTENEHEH OKUCIEHUS XHUMUYECKHX DJJEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
Karanu3aTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUIECKHE YPABHEHUSI.

[TonsitTue o ckopocT XuMHU4YeckoW peakiuu. I[loHsTne 00 oOpaTUMBIX U
HEOOPATUMBIX XHUMHUYECKMX peakuusx. [loHATHE O TOMOTeHHBIX M TE€TEPOTEeHHBIX
peakumsax. Ilonstue o karanuze. IloHsaTHEe O XMMUUYEeCKOM paBHOBecHU. DaKTOPHI,
BJIMSIFOIIME HA CKOPOCTh XMMUYECKOMN PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBICHUE YPAaBHEHUW OKUCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIEM METO/IA MJIEKTPOHHOTO OasiaHca.

Teopus SIEKTPOJMTUYECKON AUCCOLUMAIMUA. JIEKTPOJIUTHI U HEIJIECKTPOJIMTHI.
Katnonbsl, aHvoOHBl. MexaHW3M JOHCCOLMALMM BELWIECTB C PA3IMYHBIMU BUJIAMHU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHa. YCIOBUS TPOTEKAHUsI PEaKIMii HMOHHOTO OOMeHa,
MOJIHBIE U COKpAlIEHHbIE NOHHBIE YpaBHEHUS peakuuii. CBOIICTBAa KUCIOT, OCHOBAaHUM U
coJieil B CBeTE MpEACTaBICHUM 00 3JIEKTPOJUTUUECKON auccornuanuu. KadyecTBeHHbIE
peakuuy Ha HOHEBL. [IoHsATHE O TMApPOIN3E CONEN.

Xumuueckuu SKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAINYECKUX PEMIETOK HEOPraHUYECKUX BEILIECTB
- METAJUTOB U HeMETAJJIOB (TpaduTa U aiMasa), CIOKHBIX BEIIECTB (XJIOpUaa HATpPHs),
MCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOMN PEAKIIUU OT BO3JAEHCTBUS PA3IMUHbBIX
(GakTopoB, HCCIEAOBAHHE 3JIEKTPOINPOBOJHOCTH PAaCTBOPOB BEILECTB, Ipoliecca
JUCCOLIMAIIMU KHCIIOT, IIEJI0OUEH U coJiel (BO3MOKHO UCII0Ib30BaHNUE BUAEO MaTEPUAIIOB),
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NIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIONMIUX TMPU3HAKK TPOTEKAHUS PEAaKIMii HMOHHOTO
obmena (oOpa3oBaHHWE OcCaaka, BBIJCICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WLTIOCTPUPYIOMIMX MPUMEPhl OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHwHe,
peaknuu Pas3IoKEHUs, COCTUHEHHUS), PACIlO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEaKIIUid Ha MOHBI, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U MX coeiMHEeHUS

OOmas xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE
crenienn okuciaeHus. CTpoeHne u Gu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB - FaJOrCHOB.
XUMHUYECKHE CBOMCTBA HA MpUMeEpE XJIopa (B3auMOJICHCTBUE C METAJIJIaMU, HEMETaJUIaMH,
niesioyamu). Xiaopoojaopod. ComsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, MOJYyYEHHUE,
npuMeHeHue. JlelicTBrue XJiopa U XJIOPOBOAOPOJAa Ha OpPraHu3M ueloBeka. Baxuelimme
XJIOPUBI U UX HAXO0XKJICHHUE B IPUPOJIE.

O61as xapakrepuctuka 3neMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUcIeHus. CTpoeHHEe U (PU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB
- KUCJIOpOJia U cepbl. AJUIOTPOITHbIE MOJIM(PHUKAIMN KHUCIOPOJAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPOA, CTPOCHHE, PU3NUECKUE U XUMUYECKUE CBOKCTBA. OKCUIBI
Cepbl Kak IIPEJICTAaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (OOIIME KAaK MPEACTABUTENS KIAcca KHUCIOT U CIEUU(PUUECKHUE).
XUMUYECKHUE PEAKIUH, JIEXKAIINE B OCHOBE MPOMBILIUIEHHOT'O CIIOCO0a MOJTyUYeHUsI CEpHON
KUCIOTHI. [Ipumenenune cepHoi KUCA0ThI. COJIM CEPHOU KUCIIOThI, KAYECTBCHHAS PEAKIUA
Ha cyiabdar-uoH. HaxoxaeHue ceppl U €€ COECOUHEHUH B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPY KaoIel cpe/ibl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHNE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPe0TBPAIECHHUS.

Oo6mas xapaktepuctuka s1emMeHToB VA-rpytibl. OcCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTEpHbIE CTETIEHU OKHUCIECHHS. A30T, pacIpOCTpaHEHHE B MpUpPOJE, (puzndyeckue u
XxuMuyeckue cBoicTBa. KpyroBopor azora B mpupone. AMMUAK, ero (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA, MOJydeHHE U mpuMeHeHue. Coau aMMOHMS, UX (U3NYECKUE U
XUMHYECKHE CBOICTBa, TMpHMeHEeHHe. KadecTBeHHas peakiusi Ha HOHBI aMMOHUS.
A3oTHas kucnoTa, €€ moyydeHue, (pusnueckue U XUMUYECKUe CBOICTBa (00IIMe Kak
IpeICTaBUTENS Kilacca KUCIOT U cnenuduueckue). Mcnonp30BaHne HUTPATOB U COJieH
aMMOHMUS B KAYECTBE MUHEPATIBHBIX YA0OpeHU. XUMUYECKOE 3arpsi3HEHUE OKpYKarouen
Cpelbl COCAMHEHUAMU a30Ta (KUCIOTHBIE IOKIU, 3arps3HEHHE BO3/yXa, IMOYBHI U
BogoéMoB). Docdop, amnorponueie Mogudpukauu ocdopa, puznueckre U XUuMHUECKUE
coiictBa. Okcun docdopa (V) u dochopHas kuciaora, GU3HUYSCKUE U XUMHUUECKHE
cBoOMCTBa, osryuenwue. Mcnonp3zoBanue hochaTtoB B KaueCTBE MUHEPATLHBIX yI0OPECHUN.

O6m1as xapakrepuctuka 37eMeHTOB |VA-TPYIIIBI. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHH  OKHCIEHHUS. YTJIepojA, aUIOTPONHbIE  MOIU(DUKALINH,
pacmpocTpaHeHue B mpupone, (U3MUECKMe M XUMHUYECKHE CBOMCTBA. AjcopOims.
Kpyrosopot yraepona B npupoje. Okcuapl yriaepoja, ux (Gu3n4eckue U XUMUYECKUe
CBOICTBa, ICHCTBUE HA JKUBBIE OPTraHU3MBI, MOJYYEHHE U MPUMEHEHHE. DKOJIOTUYECKUE
npoOeMbl, cBsi3aHHbIe ¢ okcuaoM yriiepoaa (IV), runoresa rio0aabHOrO MOTEIUICHUS
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KJIMMaTta, MapHUKOBBIM 3¢ @dexT. YronbHas kuciaora u e€ conu, ux (puanyeckue u
XUMHUYECKHE CBOMCTBA, OJMyueHUe U MpuMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM
XO3SMCTBE.

[lepBoHayanbHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHMSIX
yriaepoja (MeTaH, 9TaH, STWJIEH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYyCHas KHUCIOTa).
[IpupoHbIE UCTOYHUKH YTIIEBOJAOPOAOB (YT0Jib, MPUPOIHBIN Ta3, HEMTH), MPOAYKTHI HX
nepepaboTku (OEH3MH), KX POJIb B OBITY U MPOMBINIUICHHOCTH. [ToHsATHE 0 OMOIOTHYECKH
BaXKHBIX BEILIECTBAX: *KUpax, Oelkax, yrieBoJax - MU UX POJIM B KU3HU YEIOBEKA.
MartepuanbHOE €AMHCTBO OPTraHUMYECKUX M HEOPTAaHMUECKUX COCTMHEHUIA.

KpemHuii, ero ¢usznyueckne u XMMUYECKHE CBOMCTBA, MOJYyUYECHHUE U MPUMEHEHUE.
CoenuHenus kpeMHus B npupojae. Oomme npenacrasienus o6 okcuue kpemuus (1V) u
KpeMHueBor kuciote. CUIMKAThl, UX HMCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiime cTpouTenbHBIE MaTepHalbl:  K€paMHUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoOnemMbl 6€30macHOr0 MCIHOJIb30BAaHUSI CTPOMUTENIBHBIX MAaTEpHAJIOB B
MIOBCEIHEBHOM JKM3HU.

Xumuueckuii SKcnepumenm:

M3yuyeHHEe OOpa3loB HEOPraHMYECKUX BEIECTB, CBONCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HAONIOJCHUE MPU3HAKOB HX
POTEKaHUSs, ONBITHI, OTPAKAIOIINE (PU3UUECKUE U XUMUYECKUE CBOMCTBA raJOr€HOB U UX
COeMHEHH (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUANOB), O3HAKOMIJICHHE C
oOpasiiaMu  XJIOpUIOB (TajJOTeHUJIOB), O3HAKOMIIEHHE C oOpasmamMu cepel U €
COETMHEHUSIMU (BO3MOXHO MCIOJIb30BAHUE BUAEOMATEPUAIIOB), HAOIIOJEHUE TpoLecca
oOyriMBaHus caxapa MoJl AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIICHHOM CEpHOM KHUCJIOTHI, MPOBEACHUE KaueCTBEHHOMN
peakuuu Ha cyiab(har-uoH ¥ HaOJOJIeHUE MPU3HAKA €€ MPOTEKAaHMs, O3HAKOMJIEHHE C
(bu3MYeCKUMU CBOMCTBAMH a30Ta, (hochopa v X CoeTuHEHN (BO3MOKHO UCTIOJI30BAHUE
BUJICOMATEPUAIIOB), OOpa3liaMu a30THBIX U (PochOpHBIX yAOOpEHUi, TMOJydYeHHE,
coOupaHue, pacrio3HaBaHUE U MU3yUYEHUE CBOWCTB aMMHAKa, MPOBEJICHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHMS W (ocharT-uOH W W3y4YeHHE TMPU3HAKOB WX TMPOTEKAHWS,
B3aMMOJICUCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXHO
WCITOJIb30BAaHUE BHJIEOMATEPUAIIOB), M3YYEHUE MOJEIIEH KPUCTALNIMYECKUX PEIIETOK
anmasa, rpaduta, ¢yisiepeHa, 03HaKOMJICHUE C MPOIECCOM aAcopOIUU PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTHUBOTa3a, MOJIy4eHne, COOupaHue,
pacno3HaBaHWE M HM3YyYEHHE CBOMCTB YIJIEKHUCIOTO Tra3a, MPOBEJCHHE KayeCTBEHHBIX
peakuuii Ha KapOOHAT M CHUJIMKAT-MOHBI M H3y4YEHUE MNPU3HAKOB HMX MPOTEKAHMS,
O3HAaKOMJIEHME C  MNPOAYKIMEHA  CHJIMKAaTHOW  MPOMBINUIEHHOCTH,  pPELIECHUE
AKCIEPUMEHTAJIbHBIX 3a/]1a4 10 TeMe «BakHEeNIIMe HEMETAIIIbI U X COCUHECHHUS.

MeTaJiibl 1 UX CoOCINHCHUSA
O6H1aﬂ XapaKTCPUCTUKA XUMHUYCCKUX IJJICMCHTOB - MCTAJUIOB HAa OCHOBAHHUHU HX
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nojiokeHus B lleproamueckon cucreme xummuueckux sneMeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHEe MeTauioB. MeTamunueckas CBSI3b U MeETaJIMYEcKas
KpUCTAJUIMYECKasg PpPEmETKa. JIEKTPOXMMHUYECKUNA Ppsifi HaNpsDKEHWM  METaslloB.
du3nyecKne 1 XUMHIECKHE CBOMCTBA MeTalIoB. OO0IIHE CITOCOOBI MOTYyYeHUS METaJUIOB.
[ToHsiTHE O KOPPO3UN METALIIOB, OCHOBHBIC CITOCOOBI 3aIIUTHI X OT KOoppo3uu. CruiaBbl
(cTanb, 4yTyH, TIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsie MeTambl: mONOXKEHUWE B llepmoguueckod cuCTEME XHMUYECKHX
sanemenToB .M. MeHueneeBa, CTpOEHHE HX AaTOMOB, HAaXOXJIECHUE B MIPUPOJE.
dusznyeckue U XMMHYECKHE CBOWCTBa (Ha mNpuMepe Hatpus W Kaiaus). OKCHUIbI U
TUJIPOKCUIBI HATPUA U Kalnsl. [[pruMeHeHne MEeN0UYHbIX METAIIIOB U UX COCTUHEHU.

[IlemouyHO3eMENBHBIE METAJUIBI MATHUK U KaJIBIIAW: TTOJI0XKEHUE B [leprnoanueckon
cucteMe xuMuueckux aneMeHToB .M. MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXKIACHUE
B mpupojsic. OU3NYECKME M XHUMHUYECKUE CBOWMCTBA MarHvsl W Kajblusd. Baxueunumme
COCAMHEHUS Kajbllusg (OKCHJA, THUIPOKCHI, CcoJin). JKECTKOCTh BOABI M CIOCOOBI €€
YCTPaHECHUA.

AJtoMuHUN: TIo710keHue B [lepruoanueckoi cucreme XxuMudeckux saemeHToB .M.
MenpaeneeBa, CTpOCHUE aToMa, HaxoXaAeHue B mpupoae. Ouzndeckne U XUMHYECKHUE
CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUIPOKCH/IA ATFOMUHUSI.

Kenezo: mnosoxenue B [leppoanyeckon cucTeMe XMMHYECKUX AJIEMEHTOB
J.11. MenneneeBa, CTpoeHME aTOMa, HaX0KIEHUE B ITpupoae. Puzndeckue 1 XUMUYECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcuabl u comu xenesa (1) u xenesa (1), ux cocras,
CBOICTBA M MOJIYYCHUE.

Xumuyeckuii 5KChepumenm:

O3HAKOMJIEHUE C 00pa3llaMi METAJJIOB U CIJIABOB, UX (PU3NUYECKHUMH CBOMCTBaMH,
U3YYEHUE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEHN B3aMMOJICHCTBUS OKCHIA KAl U HATPUS C BOJOU
(BO3MOKHO MCIOJIb30BAHUE BUIECOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB dKECTKOUM BO/IBI,
npoliecca rOpeHust xele3a B KUCIopoe (BO3MOXKHO UCIIOIb30BAHUE BUACOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUI HA UOHBI (MarHusi, KaJblUs, aJIIOMAHHS,
nuaka, xenesa (1) u xenesa (I1), menu (Il), HaOmoneHME W OMHMCaHWE TPOIECCOB
OKpalIMBaHUS [JIAMEHU MOHAMU HATPHsl, Kallisg U KaJblUs (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUATIOB), HCCIE0BaHUE aM(pOTEPHBIX CBOWCTB THUAPOKCHIIA ATIOMUHUS U
TUAPOKCHUJIA LIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 1o Teme «BaxHeimue
METAJJIbI U KX COECUHECHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa u Marepuansl B MOBCEJHEBHOW JKM3HM 4YeJoOBeKa. besomacHoe
UCIIOJb30BaHUE BEIIECTB M XHUMHUYECKUX peakiuii B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XVMMUYECKOE 3arpsi3HEHUE OKpyXKarolled cpenpl (MpeaenpHas AOIMycTUMast
KoHIeHTpauus BemecTB (manee - I[JIK). Ponp Xumuu B pelmieHHMM SKOIOTMUECKHX
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npoOJieM.

Xumuueckuu sKcnepumenm:
HW3yuyeHHe O0O0pa3lioB MaTepuajioB (CTEKJIO, CIUIABbl METAJIOB, TMOJHUMEPHBIC
MaTepHabl).

Meoicnpeomemnvle cesa3u

Peanmnszanuss MeXnpeaMETHBIX CBA3CH IpU HM3YyYEHUM XUMUHA B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIIOJIB30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHBIX NOHIATUMN, TaK
U TOHATHUH, SBISAIOIIUXCS CUCTEMHBIMU JJISi OTHEJIBHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAYYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHalu3, CHUHTE3, Kiaccu(ukanus, MNEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJICJIMPOBAaHUE, H3MEPEHUE, MOJIEb, SBICHUE, MApPHUKOBBIA 3()QPEKT, TEXHOJIOTHs,
MaTepHaIbl.

®duzuka: maTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH], WU30TOIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsil, MPOBOAHUKH, IOIYIPOBOJHHKM,
TUBJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTANIMYECKAsl pEIIETKa, CIUIABbl, (PU3UYECKHE
BEJIMYUHBI, €IWHULBI H3MEPEHMS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBL,
CounHize.

buonorus:  ¢dorocunTes, npixanue, ouochepa, AKOCHUCTEMA, MUHEPAIbHBIE
y100peHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atMocdepa, ruapocdepa, MUHEPATbI, TOPHbIE MOPOJbI, MOJE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS IIPOrPaMMbI OCHOBHOI'O OOIIEr0 00pa3oBaHUs
JOCTUTAIOTCS B XoAe OOydYeHHs XHMHH B CAMHCTBE Y4eOHOHW M BOCIHTATEILHOM
JESATCIIBHOCTH B COOTBETCTBUU C TPAAWIIMOHHBIMHA POCCHICKHUME COIIMOKYJIBTYPHBIMH U
JTYyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPUHSATHIMH B OOIIIECTBE IIPABUIIAMU M HOPMaMHU
TIOBEJICHHUS U CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS W COIIMATTU3AIINN
00yJaroImxcs.

JINYHOCTHEBIC pe3yabTaThl OTpaXkaroT TOTOBHOCTH 00yJaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TO3WTHBHBIX IICHHOCTHBIX OPHECHTAIMH W PacIIupCHHE
OTIBITA JACATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mMaTpHOTHYECKOTO BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIIENI0, MOHUMAHUS 3HaYCHHS] XUMUUECKON HAYKU B )KU3HH COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTM BIAJETh JOCTOBEpHOM uH(poOpMaluMeil o NepeloBbIX
JOCTHKEHUSIX M OTKPBITUSIX MUPOBON U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TpaKIAHCKOT0 BOCIIMTAHMS:

IPEICTaBICHHS O COIMABHBIX HOPMaX M MPaBHJIaX MEKITMYHOCTHBIX OTHOIIICHUI B
KOJUICKTUBE, KOMMYHHKATUBHON KOMIICTCHTHOCTH B OOIICCTBEHHO ITOJIC3HOM, y4eOHO-
UCCIICIOBATEIILCKON, TBOPYECKOM W JPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JCATEIBHOCTH  INPU  BBIIOJHCHHH  YYCOHBIX,
M03HABATEIIbHBIX 3a/1a4, BBIMOJHCHUN XUMHUECKHX YKCIIEPUMEHTOB, CO3IaHUN YICOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO W B3aMMOIIOMOIIM B IPOLECCe 3TOMH
y4eOHOW NeATeIHbHOCTH, TOTOBHOCTH OIICHUBATH CBOE IMOBEJCHWE M TIOCTYIKH CBOHMX
TOBApUIICH C TMO3UIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOH peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIFOLIUE OCHOBY
JUIS TIOHUMaHUS CYIIHOCTH HAy4HOM KapTHHBI MHUpa, MPEICTaBiICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS3SIX YEIOBEKA C IPUPOJAHOU CPESOi, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIEC HA ITOJyYEHNUE HOBBIX 3HAHUM 110 XUMUH,
HEOO0XOUMBbIE JUIsl 00BSICHEHNS HaOJII01aeMBbIX ITPOLIECCOB U SIBJICHUM, T03HABATEIBHOM,
UH(GOPMAIIMOHHON U YUTATENbCKON KyJIbTYPBhl, B TOM YHCII€ HABBIKOB CAMOCTOSTEIBHOMN
paboThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUUYECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;
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MHTEpEC K 00YyUEHHUIO U TTO3HAHUIO, TH0003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON U UCCIEAOBATEIbCKON EATeIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH M YPOBHS 0OYUYEHUS B JaJIbHEHUILIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBb:

OCO3HAaHUE LEHHOCTU U3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO,
YCTaHOBKHU Ha 3/I0pPOBBII 00pa3 KU3HU, OCO3HAHUE MOCJIEICTBUI U HENPUATHE BPEIHBIX
npuUBbIYEK (YNOTPEOJIEHUs  aJKOToJisl, HAapKOTHUKOB, KYypEHHs), HEOOXOIUMOCTH
coOirofieHNsl MpaBui O€30MaCHOCTU MPHU OOPALEHUH C XMMUYECKMMHU BEUIECTBAMH B
OBITY M peajbHOU KU3HHU;

5) TPpya0BOr0 BOCHIUTAHUSI:

HHTEPEC K MPAKTHYCCKOMY H3YYEHHUIO MpodeccHii M Tpyaa pasIndHOIro poja,
YBOKEHUE K TPYAy M pe3yjbTaraM TPYIOBOH JIEATEILHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMEHCHHS TPEJAMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIM BBIOOP WHIAMBHIYATbHOM
TPAaeKTOPUHU TPOJO/DKEHHsS 00pa3oBaHUS C YY4ETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W IMOTPEOHOCTEH, YCICIIHOM
npoeCCHOHATBHON IEATEIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
alalTUPOBATHCS B MPOGECCUOHATBHOW CpeJIe;

6) IK0JIOrHYeCKOro BOCTIMTAHUA:

HKOJIOTHYECKHU LEJIECO00Pa3HOE OTHOIICHHE K MPUPOJE KAK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHHS, MOHUMAHUE LIEHHOCTH 30pPOBOT0 M 0O€30MacHOro
oOpaza KHU3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3WYECKOMY U
NICUXUYECKOMY 3/I0POBbIO, OCO3HAHHME LIEHHOCTH COOJIOJEHUs TpaBui O€30MacHOro
NOBEJIEHUs IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYyalL[UsIX, YTPOXKAIOLINX 30POBBIO U
JKU3HHU JTIOACH;

CHOCOOHOCTH NPUMEHATDH 3HAHUS, IOJy4yaeMble PU U3YUYEHUH XUMUH, JIJIsl PEILICHUS
3a7a4, CBSI3aHHBIX C OKPYXaOUIEd IPUPOAHOW CPEIOW, Uil TMOBBILIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS TTI00AIBHOTO XapaKTepa HIKOJIOTUYECKUX MPOOdIeM
U MyTE€d MX PELIEHUs IMOCPEICTBOM METOJOB XHUMHH, 3KOJIOTMYECKOTO MBIIUICHHUS,
yYMEHUSI PYKOBOJCTBOBATHCS UM B IMMO3HABATEIbHOM, KOMMYHUKATUBHON U COI[MATBHOU
MPaKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocTtaBe meTanpeaMeTHbIX Pe3yIbTaTOB BRIICIISIIOT 3HAYUMBIE JIJ1s1 pOpMUPOBAHUS
MHUPOBO33pEHUSI OOIIEHAYYHbIC TOHATHS (3aKOH, TEOPHs, MPUHIIMI, TUIOTe3a, (aKT,
CUCTEMA, MPOLECC, SKCIEPUMEHT U APYroe€.), KOTOPbIE UCIHOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM W3 ATUX MNPEIMETOB
dbopMHUpOBaTH TIPEICTABICHNUE O 1EJIOCTHON HAYYHOW KapTHHE MUpPA, U YHUBEPCAIbHBIE
yueOHbIe 1eicTBuUs (O3HABAaTEIbHbIE, KOMMYHHUKATUBHEIE,

pEryJsiTUBHbIE), KOTOpbIE 00ecreynBaoT dbopmupoBaHue TOTOBHOCTH
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K CaMOCTOATCIIbHOMY IINIIAHUPOBAHHIO U OCYIICCTBJICHUIO y‘Ie6HOﬁ ACATCIBHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble JJoruueckue JelicTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUIEHUS] IPU OCBOCHUMU 3HAHUM:
pPacKpbIBaTh CMBICI XUMHYECKUX MOHSATUN (BBIACIATh WX XapaKTepHbIC NPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JPYTMMH TOHSATHUSMH), HCIIOIB30BaTh TOHATHS IS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SIBJICHHI, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KIacCU(UKAIMM XAMHUYECKHX BEIIECTB W XUMHUYECKHX PEaKIUi, yCTaHaBIWUBAThH
MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIy OOBCKTaMH H3YyYCHHS, CTPOUTH JIOTHUYECKHUE
paccyxneHus (MHIYKTUBHBIE, JCAyKTUBHbIC, IO AaHAJOTWH), JeJIaTh BBIBOABI U
3aKJIIOYCHUS,

YMEHHE TPUMEHAThH B TMPOLECCe TMO3HAHUS TMOHATUA (MpEeAMETHhIE U
METaNnpeIMETHbIC), CUMBOJMYECKUE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yEMbIE B XHUMWH,
peoOpa3oBbIBaTh IMIHPOKO IPUMEHSIEMbIE B XHMHH MOCIbHBIC TPEICTABICHUS -
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUECKast opMyJia U ypaBHEHUE XUMUYECKOU
peakIy - MpU pelieHuH y4eOHO-TT03HABATEIbHBIX 3aJ1ad, ¢ YYETOM ITHX MOJEIbHBIX
MIPEJICTABJICHUN BBISBJISATh U XapPaKTEPU30BaTh CYIICCTBCHHBIC ITPU3HAKU H3Yy4YaE€MBIX
OOBEKTOB - XHMMHUYECKMX BEIIECTB M XUMHUYECKHX PEaKIUi, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, IMPUYUHHO-CIICIICTBEHHBIC CBA3W W NPOTUBOPEYUS B HM3Y4AEMBIX
npoueccax v siBICHUSX.

ba3oBble ncciaenoBarejabCKHe 1eCTBHUS.

YMEHHE UCIIOJIb30BaTh ITOCTABJIEHHBIE BOITPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHUS,
a TaKXe B Ka4ECTBE OCHOBBI sl (POPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

NpUOOpETeHUE ONbITa MO IUJIAHUPOBAHUIO, OpPraHW3allul MW  MPOBEICHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAa0II0/1aTh 3a XOJ0M IPOIecca, CAMOCTOSATEILHO
MIPOTHO3UPOBATH €TO PE3YNbTAT, (HOPMYTUPOBATH OOOOIICHHS U BEIBOJIBI MO PE3yJIbTaTaM
MPOBEJEHHOTO OIbITA, UCCIAEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.

Pabora ¢ nundopmanueii:

YMEHHE BBIOUpPATh, aHATU3UPOBATH U HHTEPIIPETUPOBATH UHPOPMAIUIO PA3TUIHBIX
BUJIOB W (OpPM TMPEJCTABJICHUS, IOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJISipHAsl JIUTEepaTypa XUMUYECKOTO COJIepKaHUs, CIIPABOYHBIC MOCOOUS, PECYPCHI
HNHTepHeTa), KpUTUYECKH OIICHUBATH TPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPHUMEHSTh Pa3jINYHbIE METOJbI M 3alpochl TPH IMOWUCKE H OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIONIUX JTAHHBIX, HEOOXOAMMBIX JIJISI BBITIOJIHEHUS YIEOHBIX U
MO3HABATENIbHBIX 3aJ7]a4 OIpEACIEHHOI0 THUIa, MPUOOpPETEHUE ombiTa B 001acTu
WCIIOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH,  OBJIQJICHHE
KYJIbTYpPOIl aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpPATh ONTUMAJIBHYIO (QOpMy TMpeacTaBieHuss MHGOpPMALMKM U HILTIOCTPUPOBATH
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peniaeMbIe 3aa4i HECJIO0KHBIMU CXEMaMH, IMarpaMMamMu, IpyrumMu popmamu rpaduku
1 UX KOMOHHAIUSIMH;

YMEHHUE UCII0Ih30BaTh M aHAJTM3UPOBATh B IpOIecce YICOHOH M UCCIIeIOBATEIBLCKON
NEATECILHOCTH WH(POPMAIIMIO O BIUSHUU IPOMBIIIUICHHOCTH, CEIIBCKOTO XO3SMCTBAa U
TpPaHCIIOPTa HA COCTOSIHUE OKPY’KAIOIICH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIEe eiCTBUSI:

YMEHHE 3aJilaBaTh BOMNPOCHI (B XOJ¢ nuaiora u (Wiu) JUCKYCCUU) MO CYLIECTBY
o0cyxmaemMoil TemMbl, (POPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MPEJIOKEHHON 3a/1a4H;

NpPUOOPETEHUE OIbITa MPE3CHTAIMA PE3YJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO
SKCIEpUMEHTa (J1a00paTOPHOTO OIbITa, Ja0OpaTOpHOM pabOTHI MO HCCIETOBAHUIO
CBOWCTB BEILIECTB, YUEOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMU TO3HABAaTEIbHOU U
UCCJIEIOBATENLCKON JIEATETLHOCTH MPU PEIICHUU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMHN (00CYyXKIeHUsl, OOMEH MHEHUSIMHU,
«MO3TOBBIE MITYPMBI», KOOPIUHAIIHS COBMECTHBIX JEHCTBUMN, ONIPEICTICHUE KPUTECPHUEB 110
OIICHKE KaueCTBAa BBHIITOJIHEHHON PabOThI U JIpyTHE);

PerynsiTuBHbIC YHUBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITENIbHO OINpENENsATh LEAU JEATEIBHOCTH, IUJIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATH M IMpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BbIOMpaTh Hambosiee S(PQPeKTUBHBIC CMOCOOBI pEIIeHUS Y4YEOHBIX U
NIO3HABATENIbHBIX  33Ja4, CaMOCTOSITEJIBHO  COCTAaBIATh WM  KOPPEKTHUPOBATH
IIPEUIOKEHHBIA aNTOPUTM ACHUCTBHUM MPU BBINOJHEHUM 33JaHUN C YYETOM ITOJYyUYEHHUS
HOBBIX 3HaHUW 00 H3ydaeMblX OOBEKTaxX - BEIIeCTBaAX M pPEaKUMsIX, OLEHUBATH
COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBJICHHOW LIE€JIW, YMEHHE HCIOJb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

INPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO OOS3aTEIBHOTO COJEpKAHUS,
YCTaHOBJICHHOTO JaHHOU (eaepalbHON pabodell mpOrpaMMOi, BBIIEISIOT: OCBOCHHBIE
00yUarOIIMMUCS HayYHbIC 3HAHUS, YMEHUSI U CIOCOOBI JEHCTBUH, crienupuIecKue aJis
npeaMeTHON 00acTu « XUMUSDY, BUIBI JEITSIbHOCTH 10 MOJYUYSHUIO0 HOBOTO 3HAHMUS, €T0
UHTEpHIpETaluy, Npeo0pa3oBaHUI0O U NMPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX
CUTYyalUsIX.

K konmy oOydeHuss B 8 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

PaCKpheIBaTb CMBICI OCHOBHBIX XHUMHUYCCKHUX MOHSTHH: aToOM, MOJICKYJIA,
XUMHUYECKUI 9JICMCHT, IMPOCTOC BCUICCTBO, CJIIOKHOC BCIICCTBO, CMCCh (OI[HOPOI[HEUI u

1
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HEOJHOPOJIHAsA), BaJEHTHOCTh, OTHOCHTEJIbHAs aTOMHAash W MOJIEKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS MAcCa, MAaCCOBAs 10JI1 XUMUYECKOT' O JIEMEHTA B
COCIMHEHUM,  MOJISIPHBIA ~ 00BEM,  OKCHJI,  KHUCJIOTa,  OCHOBaHUE,  COJlb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAsT PEAKINs, KIacCH(PpUKAIIHSI
peaKuuii: peakuny COCAUHEHUs, PEaKIUK Pa3JIOKEHUs, PEAKIUNA 3aMEIICHUS, PEaKIuU
o0MeHa, 9K30- U SHJOTEPMHUUYECKHE PEaAKINH, TeIIOBOM 3(PPEKT peakinu, siApo aToMa,
AJIEKTPOHHBIN CJIOW aroMa, aToOMHas OpOuTanb, paguyc aTromMa, XUMHUYECKasl CBS3b,
MOJISIpHAsE M HENOJISIpHAs KOBAJICHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast 107151 BellecTBa (IIPOLICHTHAsI KOHIIEHTpAIUsi) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSTH 3TH
MOHSATHS IPU ONMCAHUY BEILIECTB U UX MPEBPAILCHUI;

WCIIOJb30BaTh XUMHUYECKYIO0 CHUMBOJMKY JJIS COCTaBJIeHHS (POpMyJl BELIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OTIPEJIENISTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKUCJICHHSI JJIEMEHTOB B OHWHApPHBIX COCIUHECHUSX, MNPUHAMJIC)KHOCTh BEHIECTB K
omnpenenéHHOMY KJIAcCy COeQUWHEHUH 10 QopmyliaM, BHJ XUMHYECKOM CBS3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;

packpeiBath cMbIci [lepuoauueckoro 3akona [I.1. MeneneeBa: 1eMOHCTPUPOBATH
IIOHUMAHHUE IEPUOJIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHWYECKUX JJIEMEHTOB OT HX
nojoxxeHus: B Ileproanyeckoil cHUCTEME, 3aKOHOB COXPAaHEHHMS MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTapo;

OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢dopmy Ilepuoguyeckoid cUCTEMbI
XUMHUUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATUSA «IJaBHas mnoarpynna (A-rpymma)» u
«nobounas moarpymnmna (b-rpynma)», maneie ¥ OONbIIME TEPUOIBI, COOTHOCHUTH
0003HaUYeHUs, KOTOpble MMeroTcs B Tabmuue «llepuonuueckas cucreMa XMMHYECKUX
anemMeHToB /.M. MenneneeBa» € YMCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, OOINee 4YHUCIO DJICKTPOHOB U
pacrpeiesieHue Ux 1o JICKTPOHHBIM CJIOSIM);

KIacCu(pUIMpoOBaTh ~ XUMUYECKHE  DJIEMEHThI, HEOPTaHMYECKHE  BEIIECTBa,
XUMHUUYECKHE peakiuu (10 YHMCIY M COCTaBY YYAacCTBYIOIIMX B PEaKIMU BEIIECTB, IO
TeroBoMy b dexTy);

XapaKTePHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKUE CBOWCTBA BEIIECTB PA3TMUHbIX
KJIACCOB,  TOATBEpP)KJas  OMUCAHUE NPUMEpPAMU  MOJEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;

BBIUHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYK) MacChl BELIECTB,
MacCCOBYIO JIOJIF0 XMMUYECKOI0 3JeMEeHTa Mo (popmylie COeAMHEHHs], MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUN;

IIPUMEHSITh OCHOBHBIE OIEPALIMU MBICIUTEIBHOM NEATEIBHOCTH - aHAJIU3 U CUHTE3,
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cpaBHEHHUE, 0000IIeHHE, CUCTeMaTH3allul0, KIacCU(UKAIUIO, BbISBICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBSI3€d - JUISI M3Y4YEHHUS CBOWMCTB BEIIECTB M XUMHUYECKHUX PEAKIIHM,
€CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS - HAOJIOIEHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasbHbII U MBICJICHHBIN );

CJIeI0OBaTh IpaBWJaM MOJb30BAHMS XUMHUYECKOW NOCYJOM H J1abOpaTOPHBIM
o0opyJI0OBaHHEM, a TaKXe MpaBWjaM OOpallleHUsi C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU 1O BBINOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX ONBITOB MO MOJIYYEHHUIO U
COOMpaHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OMPEEIEHHON MaCCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH U
IPOBOJUTh XWMHUYECKHE HSKCIEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB WIENOYEH U
KHUCJIOT C TIOMOIIBI0 HHAUKATOPOB (JlakMyc, (heHoTaniernH, METUIIOPAHK U JIPYTHUE).

K koHiy oOydenus B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJEHTHOCTb,
3NEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUSA, XMMHYECKas peakius, XUMUYECKas
CBA3b, TEIJIOBOU 3(PPEKT peakiuu, MOJib, MOJSPHBIA O00BEM, PACTBOP, ANEKTPOIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs] TUCCOLMALIMSA, PEaKIUHM HOHHOTrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pEaKIIUH,
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEND, OKUCIICHHUE
U BOCCTaHOBJICHHE, AJJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBsI3b (KOBAJEHTHAas,
WOHHAs, METa/NINYecKasi), KpUCTAJUIMYECKass pemeETKa, KOpPpO3us METAJUIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOU PEAKLIUHU, ITPeeNIbHO fonycTtumMas koHueHTpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWUYECKHUX MOHATUN U MPUMEHATHITU
MOHATHUS IPU ONMMCAHUU BEILIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY [IJIi COCTaBieHUsI (OpMyJ BEIIECTB M
YPABHEHUN XUMUUYECKUX PEAKLIAM;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX JJIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOIO COCTaBa, IPUHAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
coelMHeHH 10 ¢opMmyaaMm, BHJ XUMUYECKOM CBs3W (KOBAJICHTHAs, WOHHAad,
MeTaInYecKas) B HEOPraHMUECKUX COCTMHEHUSX, 3aps]l HOHA 10 XUMUYECKON opMmyiie,
XapakTep cpeabl B BOAHBIX pacTBOpax HEOPTraHWYECKUX COCOUHEHUH, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbici  Ilepuogumueckoro  3akoHa .M. MeHneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (HopMy
[lepponueckoi CUCTEMBI XMMHUYECKHMX OJJIEMEHTOB: pa3jIMyaTb IIOHATUSA «TJIaBHas
noarpynna (A-rpynma)» u «mobounas moarpynmna (b-rpynma)», manbie u Oonbliue
NEPUObI, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCA B MEPUOAMUECKON TabmuIe, C
YHCJIOBBIMU XapAaKTEPUCTHUKAMHU CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
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3apsij siipa, o0Iee YUCiIo JIEKTPOHOB U paclpeeNieHHe UX MO 3JICKTPOHHBIM CIIOSIM),
OOBSACHSTH OOIITME 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COCTUHEHUN
B MIpe/eaX MajbIX MEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOSHHUSI UX aTOMOB;

KIaccu(puIUpoBaTh ~ XUMUYECKHE  DJIEMEHThI, HEOPTaHWMYECKHE  BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBYy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO
TerI0BoMY (B (DEKTy, M0 N3MEHEHHIO CTETICHEH OKUCIICHHS] XUMHIECKUX JICMEHTOB);

XapaKTepH30BaTh (OMUCHIBATL) OOMME W CHEIUPUISCKUE XUMHUYECKHE CBONCTBA
MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKAasl OMMCAHUE PUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

COCTaBIISAITh YPAaBHEHHS SJECKTPOJIUTUYECKOM ITUCCOLMALMM KHUCJIOT, HIEJIOYEd M
COJICH, TIOJIHBIE M COKpaIIEHHbIE YPaBHEHMS pEaKIMii MOHHOIO0 OOMEHa, ypaBHEHUS
peakiuii, TOATBEPKAAIOIIMUX CYIIIECTBOBAHUE I'EHETUUYECKON CBA3M MEXK]y BEIIECTBAMU
Pa3IUYHBIX KIIACCOB;

PacCKpbIBaTh CYLIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BO3MOKHOCTH
MPOTEKaHUS XUMHUYECKUX MPEBPAIICHUI B Pa3TUIHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHUYECKOI0 3J€MEHTa Mo (popMmylie COEAMHEHUS, MAaCCOBYIO JIOIIO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOM PEaKITny;

COONIO/IaTh TMpaBWa TOJb30BAHUS XHUMHUYECKON TOCY/I0M W J1abOpaTOPHBIM
000py/ZiOBaHMEM, a TakXKe NpaBuja OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHHM C
WHCTPYKITUSIMU 10 BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB 1O MOTYyUYEHUIO U
COOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOrO rasa);

MPOBOAUTL PEAKIMU, MOATBEPKAAIONIMEe KAUYeCTBEHHBIM COCTaB Pa3IUYHBIX
BEII[ECTB: PACIO3HABaTh OMBITHBIM MYyTEM XJIOpHI-, OpomMua-, MOAUI-, KapOoHaT-,
dbocdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U HOHBI U3YUEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEpPALMKM MBICITUTEIBHON NEATeIbHOCTH - aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIIeHNEe, CHCTEeMAaTH3AIINIO, BBISIBIICHUE TPUYUHHO-CJIECTBEHHBIX CBS3EH
- JUI U3yYCHUS CBOMCTB BEIIECTB U XUMHUECKHUX PEAKITNH, ECTECTBEHHOHAYYHBIC METO/IbI
MO3HAHUSI - HAOJMIOJACHUE, M3MEPEHHE, MOJEIUPOBAHUE, IKCICPUMEHT (peasibHbIA U
MBICJICHHBIH ).
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8 KUIACC
HaumenoBanue
KonuuectBo OcHOBHBIE BUbI ICATEIIBHOCTH
Nen/mi|  pa3nmenoB u Tem Coneprxanue 00yueHus
4acoB 00yUarommxcs

y4eOHOro mpeameTa

Pasznea 1. IlepBoHayajibHble XUMHYECKHE TOHATHS

1.1 [Xumwusa - BaxkHast 5
001aCTh
CCTECTBO3HAHMS U
MPaKTUYECKON
eI TeIbHOCTH

4CJIOBCKA

[IpeqmeT xumuu. Posib XuMuU B )KU3HU
JyeIoBeKa. XMMUS B CHCTEME HayK.

Tena u BemectBa. PU3NUECKUE CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB.
[ToHsiTHE O METOaX TTO3HAHMS B XUMHH.
Uwuctsie BemecTBa u cMecu. CiocoObl
pa3IeJICHUS] CMECEH.

Xumuueckuii Ikcnepumenm:
/{emoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOW MOCYJI0H, C
MmpaBuIamMu paboThI B Ja0OpaTOpUU U
npruemMamMu oOparieHus ¢ 1abopaTOpPHBIM
000py1I0BaHUEM.

dusnveckre CBOMCTBAa 00pa3IloB
HEOPTaHWYECKUX BEIIECTB - METAIIOB U
HEMETAJIJIOB.

CniocoOnI pa3eneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,

TUCTUIUIAIINS, XpoMaTorpadus).

PackpbIBaTh CMBICIT U3yYaE€MbIX MTOHSATHIA.
PackpbIBaTh posib XMMUU B IPUPOJE U
YKU3HU YEJIOBEKa, €€ CBSI3b C IPYTUMU
HayKamHu.

Paznuuaths 4MCTHIE BEMIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznmuuath pusndeckrne 1 XUMHUYECKUE
SIBJICHUS.

CrneoBath aJIrOpUTMaM KCIIOJIb30BaAHUS
DKCTIEPUMEHTAJIbHBIX METOOB -
HaOJII0/ICHHS M dKcriepuMenTa. HaGmronathb
1 OMHCHIBATH OOBEKTHI MPU MTPOBEICHUH
JIEMOHCTpAIIUA U JTA0OPATOPHBIX OIBITOB
M0 U3y4YCHUIO (PM3HUUECKUX CBOWCTB
BEILIECTB, CIOCOOOB pa3/ieICHUs] CMecei
BEIIICCTB.

[[pOBOANTE XUMHYECKUHM SKCIIEPUMEHT IIPU
pazzieJIeHuu cMecel (Ha MpuMepe OYMCTKU

[MOBAaPEHHOW COJIM) B XOJI€
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VlabopamopHvie onvimol:

N3yuyenne W onucaHue  (U3HYECKUX
CBOMCTB o0pa3uos HEOPraHUYECKUX
BEILECTB.

M3yueHue cnoco0O0B pa3esieHus cMecei (¢
MOMOIIIbIO MarHuTa).

[ Ipakmuueckue pabomol.:

Ne 1. [IpaBuna paboTsl B 1ab0OpaTOpuu 1
NpUEMBI 0OpalleHus ¢ 1a00paTOPHBIM
000py1I0BaHUEM.

No 2. Paznenenne cmeceli (Ha mpumMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

MpakTUu4ecKor padoTsl Ne 2.

CrnemoBath npaBuiaM MOJIb30BaHUS
XUMUYECKOMN MOCYyA0H 1 1a00paTOPHBIM
000pyIOBaHUEM, a TAKXKe MpaBUIaM
oOpallleHus! C XMMUYECKMMH BEILECTBAMU B
COOTBETCTBUM C HHCTPYKLIUEU MIPU
BBITIOJTHEHUH MTPaKTU4ecKor paboTsl Ne 1.
BeicTpanBaTh pa3BEPHYTHIEC MMCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM HAa MHPOPMALIHIO
13 yueOHMKa U CIIPAaBOYHBIX MaTEpUasOB,
rPaMOTHO MCHOJb30BATh U3yUYE€HHBIN
[MOHSTUHHBINA anmapar Kypca XuMHHU

1.2.

Bemniectsa u
XUMUYECKUE PEaKIINu

15

ATOMBI U MOJIEKYJIbI. XUMHAYECKHE
pieMeHThl. CHMBOJIBI XUMHAYECKUX
pieMeHTOB. [IpocThie U CinoxkHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.
Xumnueckas popmyia. BanentHocTh
aTOMOB XMMUYECKUX JIEMEHTOB.

3aKOH MTOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHTENIBHASI ATOMHAs Macca.
OTHOCHTENbHAS MOJIEKYJISIPHAs Macca.
MaccoBast 10JI1 XUMHYECKOTO JIEMEHTA B
COEIMHEHUMU.

OnpenensiTh MPU3HAKA XUMHUECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUS.
OOBICHATH CYIHOCTh GU3HUYECKUX U
XUMHUYECKUX SIBICHUN C TOUKH 3PCHHUS
aTOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
KnaccuduimpoBarh XUMUYECKHUE PEAKITHH
(10 YMCIy ¥ COCTaBY pearnupyromnmx u
00pa3yIomuXCcs BEIIECTB).

Cocrainsath popmyJsibl OMHAPHBIX
BEIIECTB 10 BAJCHTHOCTH U OTPEICINATh
BaJICHTHOCTH 1O (hOpMyJiaM BELIECTB.
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KonnuectBo BemecTBa. Monb. Moisipaas
Macca. B3anMocBs3b KOJIM4eCTBA, MacChl U
YuCJa CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuértel 1o hopmMysiaMm XUMHUYECKUX
COCIMHEHU.

Du3NYECKUE U XUMUYECKUE SIBICHUS.
XuMu4eckas peakius U €€ IpU3HaKHU.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kiaccudukanusi XuMU4eCKUX peakiuit
(coenuHeHus, pa3aoKeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumMenm:
/{emoncmpayuu:

dusnyeckue cBoMCTBa 00pas3IoB
HEOPTaHUYECKHUX BEIIECTB - METAJJIOB U
HEMETAILIOB.

OO0pas3ipl BEIEeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue siBjIeHUs (IJIaBJIEHHE BOCKA,
TasiHUE JIbJla, PACTUPAHUE Caxapa B CTYIKE,
KUIICHNE U KOHJICHCAIUS BOJIbI).
XUMUYECKHE SIBIICHUS (TOPEHUE CBEUH,
MPOKaJIMBAHUE MEIHOMN TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METIa C
COJISTHOM KHUCTIOTOM).

Habnrogenue npu3HaKkoB MPOTEKaHUS

PaccTaBnsath k03¢ GUITUEHTHI B
YPABHEHUSAX XUMHYCCKUX PEAKITHM.
HabGrogaTh 1 onuchiBaTh 00bEKTHI IIPU
MMPOBEJICHUN IEMOHCTPALIUI U
1abOpPaTOPHBIX OTBITOB.

[IpoBOIUTH BBIYMCIICHHS 11O (hOopMyJiaM
XUMUYCCKUX COCTUHEHNN U YPaBHCHHSIM
XUMUYECKUX PEaAKIIH.

[[puMeHSATh €CTECTBEHHO- HAYUHBIC
METO/IbI TTO3HAHUS (B TOM YHCTIE
Ha0JII0ICHUE, MOJICTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIC OTICPAITAH
MBICIUTEIILHOM JESITEIbHOCTH (CpaBHEHHE,
kinaccudukanus) BeictpanBath
pa3BEPHYTHIC MMCHbMEHHBIC U YCTHBIC
OTBETHI C OTMIOPOM HA UH(POPMAIIUIO U3
y4eOHHUKA ¥ CTIPABOYHBIX MaTEPHAIIOB,
PaMOTHO MCTIOJB30BaTh U3yUYECHHBIN
[MOHSTUMHBIN anmapar Kypca XuMHHU
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XUMUYECKUX peaKInil (pasiokeHue
caxapa, B3aUMOJIECTBHE CEPHOI KUCIOTHI
C XJIOpUJIOM Oapusi, MOJIy4YeHHUE U
pasnoxxenue rugpokcuaa meau (1) mpu
HarpeBaHNM, B3aNMOJICVICTBUE KeJe3a C
pactBopoM cosii Menu (I1). OnbIThl,
WLTIOCTPUPYIOLIUE 3aKOH COXPaHEHUS
MaccChl.

Vlabopamophwie onvimol: Co3naHue
MOJIeJIeld MOJIEKYJT (IIapOCTEPIKHEBBIX ).
Omnucanue GU3NUECKUX CBOMCTB 00pa3LoB
HEOPTraHUYECKUX BEUIECTB - METAIIIOB U
HEMETAJIOB.

Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKA, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuu, NIPOKaJIUBAHUE MEIHOM
MPOBOJIOKH ) SIBJICHUH.

HalGnrofgenue v onvcanve Mpu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIIUN Pa3HbIX
TUIIOB.

Boiuucnenusa:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacChl
BELIECTB, MOJISIPHOW MAaCChl, MaCCHI
BEILECTB, MAaCChl U KOJINYECTBA BEILIECTBA;
MacCOBOM 107U XMMUYECKOTO 3JIEMEHTA 11O
bopmyIie coeTuHEeHus;

25



denepanpHas pabouas mporpamma | Xumus. 8-9 kiaccel (6a30BbIi YPOBEHD)

10 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MacCChl BELECTBA 110
U3BECTHOMY KOJIMYECTBY, MAacCE pEarcHTOB
WJIY IIPOJIYKTOB PEAKLIUH

Wroro no pazueny

20

Paznen 2. BaxkHeiilye npecTaBUTeIM HEOPraHNYeCKHUX BeleCTB

2.1

Bosnyx. Kucnopon.
[TonsiTue 00 oxcuaax

6

Bo3nyx - cMech ra3os. CocTaB Bo3ayXxa.
Kucnopon - 31eMeHT U MPOCTOE BEIIECTBO.
Haxoxieaue kuciaopoaa B Ipupoze,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peaxuuu ropenust). Okcumsl. [IpumeHenue
kuciopoa. CriocoObl MoTyYeHus
KHICIIOpOJia B JIA0OPATOPHUH U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucjaopoa B mpupome. O30H -
aJUIOTpOTHAs MOIU(DUKALIMS KUCIOPOa.
TernmoBolt A3(PexT XUMUUECKON peakini,
TEPMOXUMUYECKUE YPABHEHHUS], DK30- U
PHIO0TEPMUYECKHUE peaKIuu. TOIIUBO:
YIroJib U METaH. 3arpsi3HEHNE BO3AyXa,
YCUJICHHE MTapHUKOBOTO 3 dekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuit Ixcnepumenm:
/{emoncmpayuu:

KauecTBeHHOE OIpeAeieHUE COACPKAHUS
KUCJIOpOJa B BO3IyXe

[lonyuyenue, cobupanue, pacrio3HaBaHKe

lcnonb30BaTh XMMUYECKYO CUMBOJIUKY
11 COCTaBJIEHUS (POPMYJI BELIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYIECKUX
peakiuii ¢ yyacTueM KHUCIopo/ia.
XapakTepu30BaTh (OMUCHIBATh) COCTaB
BO3/yXa, PU3NUECKUE U XUMHUECKUE
CBOMCTBA KHCIOPO/1a, CIOCOOBI €To
MOJTy4eHus], IPUMEHEHNE U 3HAYCHHUE B
pPUPOJIE U )KU3HU yesnoBeka. CpaBHUBATH
pPEaKIuu TOPEHUS U MEIJICHHOTO
OKHUCJICHHUS.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JieM, CBA3aHHBIX C 3arPSI3HECHHEM
BO3/1yXa.

CrnenoBaTh mpaBmiiaM 0€301acHON pabOThI
B J1a00OpaTOPHU MPH UCIIOIB30BaHUU
XUMHUYECKOH MOCY1bl U 000pyIOBaHUS, a
Tak)Ke TIPaBUIaM OOPAIEHUS C TOPIOUYNMHU
BeniecTBamu. [ImanupoBats u
OCYIIECTBIISITh HA MMPAKTUKE XUMHUECKUE

OKCIICPUMCHTEI,
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1 M3YUYCHHE CBOMCTB KUCIOPOa.
HaoOronenre B3auMOCHCTBHS BEIISCTB C
KHCJIOPOJOM M YCIIOBUSI BOBHUKHOBEHHS U
MpPEKPAIICHHS TOPEHHS (T10XKapa).
VlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 0Opa3laMu OKCHJIOB U
OIMMCAHHE UX CBOMCTB.

[ Ipaxmuueckas paboma.

No 3. TlosyyeHnue u cobupaHue KUCJIopoa,
W3yYCHHE €TO CBOWCTB. Buiuucienus:
MOJICKYJIIPHON MacChl KMUCJIOPOJia U 030HA
Ha OCHOBAHMH aTOMHOM MacCChl
XUMHUYECKOT0 JIEMCHTA;

KOJWYECTBA, MACCHI BEIISCTBA I10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA

MPOBOJIUTH HAOIIOACHMUS, 1€TIaTh BBIBOIbI
0 pe3yJibTaTaM SKCIEPUMEHTA MPHU
[POBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON PabOTHI.

BEIYMCIISTE KOJMYECTBO BEIIECTBA, 00BEM
ra3a 1o opMmyJam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIE.

BricTpanBaTh pa3BEPHYTHIC MMCHbMEHHbBIE U
YCTHBIE OTBETHI C OTMIOPOI Ha HH(POpMALIUIO
13 y4eOHMKA U CIIPaBOYHBIX MaTEpPHAIOB,
rPaMOTHO MCTOJIb30BaTh U3yUYCHHBIH
[MOHSTUHHBIN anmapar Kypca XuMHHU

2.2

Bonopon. [lousitue o
KHCJIOTaX U COJISIX

Bonopon - 31eMeHT U IPOCTOE BELIECTBO.
Haxoxieaue Boiopoaa B MpUpo/Ie,
bu3NYecKue 1 XUMUUYECKHUE CBOWMCTBA,
MPUMEHEHUE, CIIOCOOBI TTOTYYCHHUSI.
Kucnotsl u conm.

MoutsipHbIit 006EM Ta30B. Pacuétsl o
XUMHUYECKUM YPABHEHUSIM.

Xumuueckuit IKcnepumenm:
J[{emoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBICI U3yYaeMBbIX OHATHN U
MPUMEHSITH 3TU TIOHSATHUS MPU ONUCAHUUT
CBOWCTB BELIECTB U UX MPEBPALICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
(bu3nyecKre 1 XUMUYECKHE CBOMCTBA
BOJI0OPO/Ia, CIIOCOOBI €ro MOJyUeHus,
[IPUMEHCHUE.

Cobupath mpubOp AJIs MOTYUEHUS
BOJIOPOJIA.

Hcnonb3oBaTh XUMHUUYCCKYIO CHMBOJIUKY
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pacro3HaBaHKe BOJIOPOA.
B3aumopeiicTBue BOJ0pO/ia ¢ OKCUIOM
menu (I).

VlabopamopHuwiti onvim:

B3auMoelcTBrE KACIOT C METAIIAMU.

[ Ipakmuuecxas paboma.

Ne 4. [Tonyyenue u coOupaHue BOJ0po/Ia,
M3y4EHUE €T0 CBOMCTB.

\Boruucnenus:

00bEMa, KOJIMUECTBA BEILIECTBA Ta3a

M0 €ro U3BECTHOMY KOJIMUECTBY BEIIECTBA
WK 00BEMY;

00BEMOB Ta30B IO YPAaBHEHHUIO PEAKIIMHN Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN
razoB

11 COCTaBIICHUS! (POPMYJT BELIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peakiuii ¢ yuacTueM BOJOPOa.
BbIUHCIATS MOJIPHYIO MacCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM raza, Maccy
BEILIECTBA;

[IpoBONTE PacUETHI IO YPABHEHUSAM
XUMUYECKUX PEAKIIUI: KOJIMYECTBA,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WU
MPOyKTOB PEAKLIUU.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUM MPU UCIIOJIB30BaHUU
XUMUYECKOU MocyAbl 1 000pyI0BaHus, a
Tak)Ke IpaBUiaM OOpAILEHUS C TOPIOYUMU
BEILECTBAMHU B OBITY.

[[naHupoBaTh M OCYIIECTBIIATH HA
[IPAKTUKE XUMHYECKUE SKCIIEPUMEHTBHI,
MPOBOJIUTH HAOIIOACHUS, 1€TIaTh BHIBOIbI
[0 pe3yJbTaTaM IKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpymnmne

2.3

Bona. PactBopsl.
[TousTie 00
OCHOBaAHUSX

duznueckue cBoMcTBa BOJALI. Bomaa kak
PAacCTBOPUTEIIb. XUMUYECKUE CBOMCTBA
BO/JIbI.

OcHoBaHU4.

PackpbIBaTh CMBICIT H3y4aeMBbIX TTIOHATHN U
[MPUMEHATH 3TU MOHATUA PU ONUCAHUHU
CBONCTB BELIECTB U UX MPEBPAILLECHNN.

XapakTepu3oBaTh PU3NYECKUE U

28



denepanpHas pabouas mporpamma | Xumus. 8-9 kiaccel (6a30BbIi YPOBEHD)

PacTtBopbl. POk pacTBOpOB B IPpUPO/IE U B
PKU3HH 4esioBeka. KpyroBopoT BOJbI B
MpUpoje. 3arpsi3HEHUE NPUPOIHBIX BOI.
OxpaHa ¥ OYUCTKA TPUPOJIHBIX BOJ.
HacplileHHbIe 1 HEHACHIIICHHBIE
pacTBOpPbL. PacTBOPUMOCTD BELIECTB B
Boae. MaccoBas J10JIsI BENIECTBA B
pacTBoOpE.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

PacTBOpeHUE BEIIECTB C pa3InyHOU
PacTBOPUMOCTBHIO.

BzanMoaeiicTBre BOABI ¢ METALIaMU
(HaTpUeM U KaJIbIIUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
[1EJI0YEH C IOMOIIBI0 UHIUKATOPOB.
Vlabopamophvie onvimsl ViccaenoBanue
O0COOEHHOCTEH pacTBOPEHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroroBiieHME paCTBOPOB C
ONPEICIIEHHON MAacCCOBOM J0JIEH
PacTBOPEHHOI'O BEIECTBA.

[ Ipaxmuuecxas paboma Ne 5.
[IpuroroBiieHNE PaCTBOPOB C
OIPENICIIEHHON MAaCCOBOM JOJIEN
PAacCTBOPEHHOTO BEIIECTBA.

XMMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PACTBOPUTENS B IPUPOAHBIX MTPOLECCAX.
CocTaBisaTh ypaBHEHUS] XUMUYECKHUX
PEAKIHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JIeM, CBA3aHHBIX C 3arPA3HEHUEM
[IPUPOJIHBIX BOJI, CIOCOOBI OUUCTKHU BOJIbI
OT IIPUMECEN, MEPBI II0 OXPAHE BOJ OT
3arps3HEHUs.

[InaHupoOBaTh U OCYIIECTBIIATh HA
MPAKTUKE XUMUUECKHUE SKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOACHUS, 1€TaTh BIBOIbI
0 pe3yJibTaTaM SKCIEPUMEHTA MPU
MPOBEICHUH JJAOOPATOPHBIX OMBITOB U
MPaKTUYECKON PabOTHI.

CrnenoBaTh nmpaBmiiaM 0€301acHOM pabOThI
B 1a00paTOPUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBAHUS.
[IpoBOIUTH BHIYUCIIEHUS C IPUMEHEHHUEM
MOHSATHS «MAaccoBas JI0JIs1 BEIECTBA B
pacTBOpE».

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha HHPOPMAIIIO
13 y4yeOHMKA U CIPAaBOYHBIX MAaTEpPUAIOB,

I'PaMOTHO
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\Boiuucnenus:
C HUCIIOJIb30BAHUEM TTOHITHUA «MacCOBas
110J1s1 BELIECTBA B PACTBOPE»

VICIIOJIb30BaTh N3yYECHHBIA TIOHATUNHBIN
anrapar Kypca XuMHAH

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukanuys HeopraHu4ecKux
coenuHennid. Okcunpl. Knaccugukarms
OKCHUJIOB: coJieo0pa3yrolre (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTepHbIC) U
HecoseoOpasyronue. HomeHnknaTtypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.
OcHoBanust. Knaccudukanys OCHOBaHUI:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBaHui. Pu3nueckue u
XUMHYECKUE CBOMCTBA OCHOBAHUIA.
[TosrydeHre OCHOBaHHUM.

Kucnotsl. Knaccudukanus KUcior.
Homenknarypa kucnor. dusznueckue u
XUMHUYECKUE CBOMCTBA KUCIIOT. Psijt
aktuBHOCTH MeTauioB H.H. bekerosa.
[lonydeHue KUCIoT.

Conu. Homenknartypa coneil. ®usnueckue
1 XMMUYECKUE CBOMCTBA COJIEH.
[lonydeHue cosen.

[ eHeTHUeCcKas CBSI3b MEXK]y KJIacCaMu
HEOPraHUYECKUX COCIMHEHUM.
Xumuueckuii IKCnepumMenm:

J{emoncmpayuu:

KnaccuguupoBaTh n3ydyaeMble BEILIECTBA
10 COCTaBy M cBoWcTBaM. COCTaBIIATh
(OopMyJIbI OKCUJIOB, KCIIOT, OCHOBAHHUH,
COJIEN U HA3bIBATh UX 110 MEKIYHAPOIHOU
HOMEHKIaType. [IporaosupoBaThk cBOKCTBA
BELIECTB HA OCHOBE OOLINX XUMHUECKUX
CBOMCTB M3YUYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS.
CocTaBisATh MOJIEKYJIIPHBIE YPABHEHHUS
pEaKui, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI TIOJTYYEHUS BEIIECTB
M3YUYEHHBIX KJIACCOB/TPYIIIL, a TAKXKeE
MMOATBEPKAAIOIINX TEHETUYECKY IO
B3aMMOCBS3b MEXy HUMU. [[pon3BoanuTs
BBIYMCIICHUS 10 YPABHEHUSM XUMHUUYECKUX
peakuui. [ImaHnpoBaTh U OCyLIECTBIATH
Ha [IPAKTUKE XUMHYECKNE DKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
10 pe3yJibTaTaM dKCIIEPUMEHTA IIpU
[IPOBEICHUU JJAOOPATOPHBIX ONBITOB U

[MPAKTHUYCCKUX
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OOpasIel HEOPTaHUYECKHUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMNBIThI, WILTIOCTPUPYIOIINE XUMUYECKHUE
CBOMCTBA KJIACCOB HEOPTaHUYECKHUX
BEIIECTB.

Vlabopamophvie onvimer OnipeieieHue
PACcTBOPOB KHUCJIOT U IIET0YEHN C HOMOILBIO
WHIUKATOPOB. M3yueHne B3auMoaenCcTBUS
KHUCJIOT C METAJUIAMH, PEaKIUl
HeWTpanu3anuu. Bzaumoaencreue
pacTBOpa CEpHOM KUCIIOTHI C OKCUIOM
menu (II). [TomydeHne HepacTBOPUMBIX
OCHOBaHHN. BeITecHeHNe OMHOTO MeTajlia
JIPYTUM U3 PacTBOpA COJIH.

[ Ipakmuueckas paboma Ne 6. Penienue
PKCIIEPUMEHTANIbHBIX 3a]1a4 110 TEME
«BaxxHenne Ki1acchl HEOPraHUYECKUX
COCIVHEHUI.

Boruucnenus:

[0 YPaBHEHUSAM XUMUYECKON PEaKIIUU:
KOJIMYECTBa BEIIECTBA, 00hEMA, MAaCChI 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WJIU MPOIyKTOB
peaKIuu

padoT.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a0OpaTOPUU MPU UCIIOJIB30BAHUU
XUMUYECKOUN MOCYAbl U 000PY10BaHUS.
BricTpanBaTh pa3BEPHYThIE MMCbMEHHbBIE U
YCTHBIE OTBETHI C ONIOPON HAa MHPOPMALIIO
13 y4eOHHKA U CIPAaBOYHBIX MaTE€pPUAIIOB,
PaMOTHO MCHOJIb30BATh H3yYECHHBIN
MOHATUMHBIN anmnapaT Kypca XUMUU

Wrtoro no pasneny:
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Pa3znen 3. Ilepnoanuecknii 3axoH u [lepnoanyeckas cucrema xumuieckux 3j1emMenToB JI. U. MenaeneeBa. Ctpoenue

aToMOB. XMMHYecKas CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE Ppe€aKInuu

3.1

[lepuoanueckui
3aKOH U
[lepuoanueckas
CHCTEMa XMMHUUYCCKUX
PJIEMEHTOB

J1. 1. Menpeneena.
Crpoenue atoma

7

[lepBbIie MOMIBITKY KiIaccuuKaum
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOAHbIX 3JIEMEHTOB (111eJI0UYHbIe
Y [IEJI0YHO3EMEIIbHBIE METAILITHI,
raJIoreHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aMm(OTEepHbIE OKCUJIBI U
rugpokcusl. [leppuoauueckuii 3aKoH.
[leproanyeckasi CHCTEMA XUMUYECKUX
sinemenToB /.M. MeHaeneena.
KopoTkornepruoaHas v JJITMHHOIIEPUOAHAS
dbopmel [leproanueckoit cucTeMbl
xuMu4eckux snemenToB .M. Menaeneena.
[leprone! u rpynmsl. PU3NYECKUN CMBICI
[MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
[PYIIIbI AJIEMEHTA.

Crpoenune atoMoB. COCTaB aTOMHBIX SIIEP.
N3oTtomnbl. DnekTponbl. CTpoeHue
PIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKHX AJIIEMEHTOB
[Teproaruecko CUCTEMBI

JI.11. MenneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA IO €ro
1moJj0keHuto B [lepuognueckont cucreme
J1.1. Menneneena.

3aKOHOMEpPHOCTH U3MEHEHUS paauyca

PackpbIBaTh CMBICII IEPUOIUIECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHIIBI
«llepnonnueckas cucrema XUMAYECKUX
binemeHToB .M. MenneneeBay.
MopaenupoBaTh CTPOEHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U ITOLYPOBHEN
[PY TTIOMOIIN PUCYHKOB, AJIEKTPOHHBIX
KOH(UTypaluii 1 3J€KTPOHHOTPaPUUECKUX
dbopmyi.

[losicHATh pU3NYECKUA CMBICT
[IOPSIZIKOBOIO HOMEPA, HOMEPOB IIeproa U
IPYIIIBI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IIEMEHTHI
MEPBBIX TPEX MEPUOJOB, KAIHM, KATBIUNA U
VX COCIVHEHUS I10 TTOJIOKEHUIO B
[Tepunonnueckoii cucreme 1.1.
MeHeaeena.

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XUMHYECKUX
PIIEMEHTOB (M3MEHEHUE PAINYCOB aTOMOB,
HIIEKTPOOTPULIATEILHOCTH, BAJIGHTHOCTH) U
X COCIMHEHUN B Mpeenax Maabix
[epUO0B U TJIABHBIX MOATPYIII C YYETOM

CTPOCHUS UX aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX
CBOMCTB MO TpynaM U Mepuoam.
3Hauenue [lepuoauueckoro 3akoHa u
[leproauyeckoi CUCTEMbl XUMHUYECKUX
PIIEMEHTOB JIJISl Pa3BUTHUS HAYKHU U
npakTuky. [[.11. Mennenees - y4€HbIN U
rpaKIaHUH.

Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

B3anmoieiicTBuE THAPOKCUIA IIUHKA C
pacTBOpaMHU KUCJIOT U IIEJI0YECH.
MopaenupoBaHuE CTPOCHUS MOJIEKY HPH
MMOMOILIA PUCYHKOB, MOJICJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (OpMyIL.
Ta6nuna «llepuonnueckas cucrema
XUMHYECKHUX djieMeHToB [[. .
MennaeneeBay.

Vlabopamophvie onvimsr O3HAKOMIIEHUE C
oOpa3iiaMu METAJIJIOB U HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TpYTIIIE.

BricTpanBaTh pa3BEpHYyThIEC MMCbMEHHbBIE U
YCTHBIE OTBETHI C ONOPOM Ha MHGOPMALIUIO
13 ydyeOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucie Uutepuera

3.2

XHUMHUYECKas CBA3b.
OXHUCIUTEIIBHO-
BOCCTAaHOBUTEIILHEIE
peaxiuu

Xumudeckas cBsa3b. KoBaneHTHas
(ToJisipHAst U HEMOJISIPHAST) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
hiieMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHuss. OKUCINTEIBLHO-
BOCCTAaHOBUTEJbHbBIC peakiuu. [Iponeccsol

PackpbIBaTh CMBIC NU3y4aeMbIX OHSATHM.
OnpenensaTh BUJ XUMUYECKOU CBS3U B
COCIMHCHHMU.

MoienMpoBaTh CTPOCHUE MOJIEKYJT ITPH
[MOMOIIY PUCYHKOB, MOJEJIEH,
PIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHSI.
OKHUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUMN IKCIIEPUMEHT: U3yUCHHE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCUAA
[IMHKA C PACTBOPAMHM KUCJIOT U IIEJIOYEH,
MPOBEJICHUE OIBITOB, MILTFOCTPUPYIOIINX
MPUMEPBI OKUCTUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakiuii (ropeHue,
pPEaKIUU Pa3NIOKEHUSI, COSTUHEHUS ).
Xumuueckuit Ixkcnepumenm:
/{emoncmpayuu:

OMBIThI, WITIOCTPUPYIOLINE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus,
COCTMHEHUS )

M cronp30BaTh XUMHYECKYIO CHMBOJIMKY
111 COCTaBJIEHUS (POPMYJI BELIECTB,
HIIEKTPOHHOTO OallaHCca pPeaKIIHid.
Onpenensars CTENEeHb OKUCIEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB MO (pOpMyJIaM U
COCTABJISITh (POPMYJIbI OMHAPHBIX
COCIMHEHNH I10 CTEIIEHU OKUCIICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Onpenensars OKUCIUTEND U
BOCCTAaHOBUTENB. PaccTaBnsaTh
KOA((PULIUEHTHI B CXEMaxX MPOCTHIX
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii METOZOM JIEKTPOHHOIO OaJlaHca.
Habto1aTh XUMHUYECKHUE OIBITHI MO IUIaHY,
AHAJM3UPOBATh U JAENATh BBIBOBI.
Mcnons3oBate UKT nig co3manus
MOJENEN, TOATOTOBKH NPE3CHTALNH,
JTOKJIaZI0B 110 TEME.

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha HH(POPMAIIIO
13 yueOHUKA U IPYTUX HCTOYHUKOB, B TOM
yuciie larepuera

Wroro no pazaeny 15
PesepBHOE Bpemst 3
OBILIEE YNCJIO HYACOB 68
[10 ITPOT'PAMME
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9 KJIACC
Haumenosaunue
No KomnnuectBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3liesioB U TeM Conepxanue 00ydeHHs
/o 4acoB 00yUarIIMXCs

y4eOHOro mpeameTa

Pasne

J1 1. BeliecTBO M XUMHYECKHE PeaKIU

1.1

[loBTOpEHUE 1
yriIyOJeHue 3HaHUu !
OCHOBHBIX pa3/eyioB
Kypca 8 Kiacca

5

[leprnoanueckuii 3akoH. [lepruonnueckas
CHCTEMa XMMHUYECKHUX dJIeMeHTOB J[.11.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJO0B, KIS, KaIbLUA U UX
COE€IMHECHUN B COOTBETCTBUHU C
MMOJI0KEHHEM DJIEMESHTOB B
[leproaudeckor CUCTEME U CTPOCHUEM KX
aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUYECKOM
CBsI3U. THUIIBI KPUCTATUTMYECKUX PEIIETOK,
3aBHUCHUMOCTDL CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAUIMYECKON PEIIETKN U BUIA
XUMUUYeckoi cBs3u. Knaccudukanus u
HOMEHKJIATYpa HEOPTaHUYECKUX BEILIECTB.
XHUMHUYECKHIE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K pa3JIMYHbIM KJlaccam
HEOPTraHWYECKUX COCTMHEHUH,
FEHETUYECKAas CBSI3b HEOPTraHUYECKHUX

BCIICCTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOJOB, KA U KAIbIUS
10 UX MOJIOKEHUIO B [lepuoanueckoit
cucteMe J. 1. Menaeneena.
KiaccudunupoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuckIBaTh 001IMEe XUMUYECKHE CBONCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB,
MMOJITBEPIKIaTh CBOKMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUECKHUX
peaKLnil.

OnpenensaTh BUJ XUMUUYECKOU CBA3U U THUIT
KPUCTAJUIMYECKON PEIIETKHU BEIECTBA.
[IporHO3MpOBATH CBOMCTBA BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHUS.
BricTpanBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMTOPOI Ha MHGOPMAIIHIO
13 yueOHHKa U CITPaBOYHBIX MATEPHUAJIOB,

rPAMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

03HAaKOMJICHUE C MOJEISAMU
KPUCTAJNINYECKUX PELIETOK
HEOPraHUYECKUX BEUIECTB - METAJIJIOB U
HeMeTalsioB (rpaduTa U anMasa), CIIOKHBIX
BELIECTB (XJIOpHJIa HATPHS)

WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
arrapar Kypca XuMHAH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMUYECKUX PeaKIui

Krnaccudukanus XuMAYECKUX PeaKIui 1o
Pa3IUYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBy YYaCTBYIOIINX B PEAKITHH
BEILIECTB, 0 TETIOBOMY (P deKTy, 1Mo
W3MCHCHHIO CTETICHEH OKUCIICHUS
XUMUYCCKUX DJIEMEHTOB, TI0 00pPaTUMOCTH,
MO YYacTHIO KaTtaau3aropa). IK30- U
DHIAOTEPMUYCCKUEC PEAKIIUH,
TepMOXHUMUYECKHe ypaBHeHus. [loHsTue o
CKOpPOCTH XUMHYecKou peakunu. [Tonstue
00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [lonsarue o
TOMOTCHHBIX ¥ TETEPOTCHHBIX PEAKIIHSIX.
[lonsaTtue o katanmsze. [lonsTHE O
XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIIUSIIOIINAE HA CKOPOCTh XUMHUYECKOH
PEAKINH U TTOJIOKEHUE XUMUIECKOTO
PaBHOBECHSI.

OXHUCIINTEILHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHI U
MPUMEHSTh 3TU TIOHATUS MPU OMUCAHUU
CBOWCTB BEILECTB U UX MPEBPALLICHUM.
KiaccuguuupoBaTh XUMUYECKUE PEAKIIUU
MO pa3IUYHBIM MPU3HAKaM. Y CTAaHABIUBATH
3aBUCHUMOCTH CKOPOCTH XUMUYECKOU
PEaKIMK OT Pa3INYHBIX (PAKTOPOB.
[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUIN B
Pa3IMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEIb U
BocctanoBuTenb B OBP. CocTaBnsth
DIICKTPOHHBIN OATaHC PEaKIIUH.
[Ipon3BOANTH BEIYUCIEHUS 110 XUMUYECKUM
YPaBHEHUSAM. Y 4aCTBOBATb B COBMECTHOU
paboTe B Mape Wiu rpyrre.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuun. CocTaBlIeHUE YPaBHEHUI
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii ¢ NCIOIb30BAaHUEM METOA
DIIEKTPOHHOTO OanaHca.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu.

lccnenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOUN pEAKIIUU OT BO3ACUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OMBITHI, WUTIOCTPUPYIOIINE TPUMEPHI
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHusl,
COCJTMHECHUA).

Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MacChl
peareHTOB WUJIM MPOJAYKTOB MO0 YPABHEHUSIM
XUMHUYECKUX PEaKIUn

U YCTHBIE OTBETHI C OMOPOU Ha
nHGOPMAIUIO U3 yUeOHHKA U CTIPABOYHBIX
MaTepUaJIOB, TPAMOTHO HCIIOJIb30BaTh
VM3YYCHHBIN MOHATUHHBINA anmnapar Kypca
XUMUH

1.3

DIIEKTPOIUTHYECKAS
TIMCCOIAIINS.
XUMHUYECKHUE PEAKITNT
B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
NMCCOLIMALINU. DJICKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHUOHBL.
MexaHu3M JUCCOLMALY BEIIECTB C
Pa3IMYHBIMUA BUJAMH XUMUYECKOW CBS3H.
Crenenb quccouuanviv. CUiibHbIE U
cia0Oble SJIEKTPOJIUTHI.

PeaKI_II/II/I MOHHOT0 OOMeHa. Y cIJIoBUS

PackpbIBaTh CMBIC U3Yy4aeMbIX IOHATHUH, &
TAK)KE CMBICJI TEOPUH IJIEKTPOTUTHIECKON
JTMCCOIIMAIINH.

OOBACHATH TPUUUHBI JICKTPOIPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, PA3INYaTh
cia0ble ¥ CHIIBHBIC DJICKTPOJIUTHI.
CocTaBisiTh ypaBHEHHUS AUCCOLIMAIIUN
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MPOTEKaHUsl pEeaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpallEHHBIE  HMOHHBIE
ypaBHEeHHsT peakiuid. CBOMCTBa KHCIIOT,
OCHOBAHMH U COJIEN B CBETE MPEIACTABICHUMN
00  DJIGKTPOJIUTUUECKON  JTUCCOITHMAIINH.
KauectBeHHbIe peakiny Ha HOHBL. [loHsTHE
O TUIPOJIU3E COJIEH.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

M ccneqoBanue 31eKTPONpPOBOAHOCTH
PacTBOPOB BEIIECTB, IIpoliecca
NTMCCOLIMALIMM KUCIIOT, IIEJI0Yel U CoJIeH
(BO3MOXXHO HCIIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

OnbITHI, WITIOCTPUPYIOIIUE TTPHU3HAKU
NPOTEKaHUS peaKMii HOHHOTO OOMEeHa
(oOpasoBaHue ocaaKa, BBIJICICHHE ra3a,
00pa3oBaHUE BOJIBI).

Pacrnio3HaBaHue HEOPraHMYECKUX BEIIECTB
C TTIOMOIIIbIO KAYECTBEHHBIX PEaKIIUM Ha
HMOHEL.

JlabopamopHuwiti onvim:

M3ydeHne npu3HaKoB MPOTEKAHUS
peaKIuyi HOHHOTO 0OMEHa B pacTBOpax
PIICKTPOIUTOB (C 0Opa3oBaHUEM OCaJKa,
BBIJICJICHUEM raza, 00pa30BaHUEM BO/IbI).

I Ipaxmuuecxas paboma:

KHUCJIOT, IIEJI0YEH 1 COJICH, ITOJIHBIC U
COKpAIEHHbIC NOHHBIE YPABHEHUS
XUMUYECKUX PEaKIii HOHHOTO 0OMEHa,
KpAaTKUE MOHHBIEC YPABHEHUS IPOCTHIX
pEAKLMM TUAPOJIN3A COTICH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPHUH JIEKTPOJIUTHIECKON
JIMCCOLIMALINY; TIOATBEPKAATh CBOMCTBA
MpUMepaMU MOJIEKYJIIPHBIX U MOHHBIX
YpPaBHEHUM XUMUYECKUX peakuuii. Pemartp
DKCIIEPUMEHTAIIBHBIE 33/1a4M 110 TEME.
[[maHupoBaTh U OCYILIECTBIIATH HA
MPAKTHUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOJIOICHHS, JIeTIaTh BBIBOIbI
M0 pe3yJIbTaTaM 3KCIIEPUMEHTA IPU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padOoT.

CrnenoBaTh ipaBuIaM 0€30MacHON PabOTHI
B J1a00paTOpUU IPH UCTIOTH30BAHUH
XUMHUYECKOM MOCY 1B 1 000pYy10BaHUS.
[[poBOIUTH BHIUKCICHUS IO XUMHUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PemieHue skcriepuMeHTaIbHBIX 3a/1a4
10 TEME.

Buiuucnenus:

110 YPaBHEHUSM XUMUYECKUX PEAKIUI

B MIape WK TPYIIIe.
BricTpanBaTh pa3BEPHYTHIE MMCHbMEHHBIC U
YCTHBIE OTBETHI C ONIOPOI Ha MHGOPMALIHIO
13 yueOHUKA U APYTUX UCTOUHUKOB
uHdopmaluu, B ToM yncie Murepuera

Wrtoro o pazneny

17

Pasznea 2. HemeTasibl 1 UX cCOeIMHEHUSA

2.1

Oo6m1as
XapaKTCPUCTUKA
XUMHUYCCKUX
hiieMeHTOB VIIA-
['PYIIILL I ammoreHsl

4

OO01as xapaKTeprUCTUKa TaJIOTeHOB.
OC0OEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
CtpoeHue u pu3NIECKHUEe CBOMCTBA
MPOCTHIX BEIIECTB - TaJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE XJIOpa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJlJIaMH, IIeJI0YaMu ).
XnopoBosopoa. ComsiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYCHHE,
npuMeHeHue. JelicTBue xuopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YeJIOBEKa.
Baxnenme XJ0puIbl U UX HaXOXKICHUE B
pUpo/IE.

Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

OMBITHI, OTpaXkarompe GU3NICCKUE U
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX

COeIMHEHU (BO3MOKHO MCIIOJIb30BAaHHUE

OO0BACHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEIMHEHMI B MpeJenax MajblX NEPUOI0B
Y TJIaBHBIX noArpym [lepuoanyueckoi
CUCTEMBI XUMHUYECKHX JIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.

XapakTepr3oBaTh (HU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajioreHoB (Ha MpUMEpPE XJI0pa) U CIOKHBIX
BEILECTB (XJIOPOBOAOPO/A, XJIOPHUIA
HATpHs), CIOCOOBI UX TTOTYUYCHUS,
PUMEHEHUE U 3HAYEHUE B IPUPOJE U
PKU3HM yesoBeka. Onpenensars XJI0pua-
MOHBI B pacTBope. [InmanupoBars u
OCYLUECTBIISATh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,

J1CJIaTh BBIBO/IBI 11O PE3YyJIbTATaM
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BUJICOMATEPUAJIOB).

O3HakomIIeHHE ¢ 00pa3laMu XJIOPUIOB
(raJIoreHuI0B).

VlabopamopHuiii onvim:

3ydeHue CBOMCTB COJITHOW KUCIIOTBI.
[IpoBeieHNEe KaUeCTBEHHBIX pPeaKIuii Ha
XJIOPU/I-UOHBI.

[ Ipaxmuuecxas paboma

No 2: TTosryyeHue CoJIsTHON KUCIIOTHI,
N3y4YEeHUE €€ CBOWCTB.

Boruucnenus:

10 YPAaBHCHHUSIM XUMHUYECKUX PEaKIIHH,
€CJIU OJINH U3 PEareHTOB JaH B U30BITKE

DKCIIEPUMEHTA ITPU NPOBEICHUHN
1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
padoT.

CrnenoBaTh npaBuiiaM 0€3011acHON pabOThI
B 1a0OpaTOPUU MIPHU UCIIOIB30BaHUU
XUMHUYECKOM MOCY bl U 000PYJOBaHMUS.
BricTpauBath pa3BEpHYThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM HAa MH(POPMALIHIO
13 yueOHHMKa U CIIPaBOYHBIX MaTEpUAJIOB,
rPAMOTHO MCIOJIb30BaTh N3y4YECHHBIN
MOHATUWHBINA anmnapar Kypca XUMUHU

2.2

OO6mas
XapaKTCPUCTUKA
XUMHUYCCKUX
hiemeHToB VIA-
[PYIIILL. Cepa u eé
COCIMHECHUA

O6muras xapakrepuctuka snemeHToB VIA-
[PYTITTbI. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTECTICHU OKUCIICHUS.
CtpoeHue u pu3HIECKHUEe CBOMCTBA
MPOCTHIX BEIIECTB - KHCIOPOJa U CEPHI.
AJUTOTPOITHBIE MOIU(DUKAIIN KHCIIOPOa 1
cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBoIOpo/I, CTpOCHHUE, (DU3UICCKHE U
XMMHUYECKUE CBOMCTBA.

OKcHIBI CEphI KaK MPECTaBUTEITH
KHCIIOTHBIX OKCHJIOB.

CepHas kucioTa, Gpu3nuecKue u

XUMHUYECKHE CBOMCTBA (00IIHe Kak

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB d1eMeHTOB VIA-
IPYIIIBI K UX COCTUHEHHUH ¢ YIETOM
CTPOCHUS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA IPOCTOTO BELIECTBA
cepsl U €€ COeTMHEHUH (CEpOBOIOPOIA,
OKCHJIOB CE€pbI, CEPHON KHUCJIOTHI,
cyJib(aToB), CIOCOOBI X TOJIYYCHHS,
MPUMEHEHHUE U 3HAUYCHHUE B IPUPO/IE U
YKU3HH yesioBeka. OmpenensaTh HaTuaue
CyJibaT-uOHOB B PacTBOpE.

OOBACHATH CYITHOCTh IKOJIOTHIECKUX
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peICTaBUTENS Kilacca KUCIIOT U
cnenuduueckne). XMMHUUECKHE PEaKIuy,
leKalirie B OCHOBE MPOMBIILIEHHOTO
croco0a MoJy4eHHsI CEPHON KHUCIIOTBHI.
[Ipumenenune. Conu CepHON KUCIIOTHI,
KaueCTBEHHAsl peaKIlis Ha CyJb(}aT-uoH.
Haxos1eHne cepbl U €€ COeIMHEHUI B
npupoze. XUMHUYECKOE 3arps3HEHUE
OKPYXKarOUIEH Cpelibl COCTMHEHUSIMU CEPBI
(KUCJIOTHBIE TOXAM, 3arpsA3HEHUE BO3oyXa
U BOJOEMOB), CITOCOOBI €ro
[pEeI0TBPALICHUS.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

O3HakomiieHHEe ¢ 00pa3lamMu cepbl U e€
COEIMHEHMSIMU (BO3MOKHO MCIIOJIb30BAaHUE
BUJIeoMaTepuaioB). HaGmonenue
mpoliecca 0OyTJIMBaHUS caxapa Moj
NIEVICTBUEM KOHIIEHTPUPOBAHHOW CEPHOMU
KUCIIOTHL. Jlabopamophbie onvimul:
M3yyeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KAYECTBEHHOM peakIny Ha
cyJib(haT-uoH U HAOII0ACHHUE MTPU3HaKa e€
pPOTEKaHUS

npo0sieM, CBSI3aHHBIX C IepepaboTKoM
COCIMHEHUM Cephl.

[[manupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE IKCTICPUMEHTHI,
MIPOBOIUTH HAOJTFOICHMS, /ISTIaTh BBIBOIBI
MO pe3yJbTaTaM IKCIIEPUMEHTA.
CrnenoBaTh paBuiiaM 0€30MacHON PabOThI
B 1a0OpaTOPUU MPHU UCIIOIH30BaHUU
XUMUYECKOHN MOCYIbI U 000PY/I0BaHUS.
[Tpon3BOANTE BBIYMCICHUS IO XUMUYECKAM
ypaBHEHUSM. VIcrob30BaTh pH
BBITIOJIHEHUN YYEOHBIX 3aJaHUI TEKCTHI
y4aeOHHKa, CIIPABOYHBIC MaTEPHAITBI
(ITepuoanueckyro CUCTEMY XUMUUYECKHUX
ranemenToB [{. Y. MenneneeBa, Tabmuiry
PaCTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
COJICH B BOJIE, DJIEKTPOXUMHUYECKUH PSiJT
HaIpPsHKEHUI METAILIOB).

lcrionp30BaTh MPU BHIMOTHEHUN YUEOHBIX
3aJIaHUI U B TIPOIIECCE MCCIIEOBATEIHCKOM
NeATEILHOCTH HAYIHO-TTOMYJIIPHY IO
JTUTEPATYPY XUMUYIECKOTO COIEPKAHUS,
CIIPaBOYHbIE MaTEPHUAIIbI, PECYPChI

MuTepHera
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2.3

OO6mas
XapaKTCPUCTHKA
XUMHUYECKUX
HJIIEMEHTOB

V A-TPYIIIBIL.

A30T, hochop u ux
COCOUHCHUS

OO61mast xapakTepuCTHKa FJIEMEHTOB
VA-rpytirbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU
OKHUCJICHUSI.

A30T, pacpOoCTpaHEHHE B IPUPOJIE,
bu3nUecKue 1 XUMHYECKHE CBOMCTBA.
KpyroBopot a3oTa B mpupoze.
AMMHUaK, ero (U3NIECKue 1 XUMUIECKHUE
CBOWCTBA, MOJTyYEeHUE U IPUMEHEHHE.
Conu aMmMoOHHUSI, UX QUBHYECKHUE U
XMMHYECKHE CBONCTBA, IPUMEHECHHE.
KauecTBeHHas peakiys Ha HOHBI
aAMMOHUSI.

A30THasi KUCJIOTa, €€ MOoJy4YeHHUe,
(bu3nIeCKre U XUMUYCCKHE CBONCTBA

(oOrmue Kak mpeacTaBuTeNs Kiacca
KHCJIOT U crienupruyecKue).
lcnionb30BaHWE HUTPATOB U COJIEN
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX
yaoOpeHuit. XMMUYECKOE 3arpsi3HCHHE
OKPYX aroUIEn Cpelibl COCTUHEHUAMU
a30Ta (KUCJIOTHBIE JOXK/IH, 3arPSI3HCHHE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, anmoTponHbie MOAUDUKAITIH
dbocdopa, hpusnyeckue 1 XUMUISCKUE
cBoiictBa. Oxcun hocdopa (V) u

dbochopHas kuciaoTa, PU3MIECKUE U

OOBsACHTH 00IIIME 3aKOHOMEPHOCTH

B N3MECHEHUU CBOWCTB AJIIECMEHTOB
\/A-rpyninsl ¥ KX COSTUHEHHUH C y4éTOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBaTh GU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa U UX COSTUHESHUIM
(amMmmaka, coueii aMMOHUSI, Q30THOU
KUCJIOTHI, HUTpaTOB, okcuaa dochopa (V)
1 pocdopHoi kuCHOTHI, hochaToB),
CIIOCOOBI MX TIOJTYYCHHS, MPUMCHECHHUE U
3HAYCHUE B MPUPO/JIC U )KU3HU YEIIOBEKA.
Omnpenensats HOHBI aMMOHUA U (pocdat-

VOHBI B pACTBOPE.
OOBICHATH CYIIHOCTh YKOJIOTHUECKUX

Mpo0JIeM, CBSA3aHHBIX C HAX0XKICHUEM
coenuHeHuit azora u pochopa

B OKpY>KaroIleH cpele.

[ 1arrpoOBaTh M OCYIICCTBIIATD

Ha TPAKTHKE XUMUYICCKHUEC
DKCIIEPUMEHTHI, POBOIUTH HAOFOACHHUS,
1eJIaTh BBIBOJIBI ITO PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH TTPOBEICHUH
1ab0PaTOPHBIX OTBITOB M MPAKTUICCKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301MacHOM

aboThI B 1JAOOPATOPUHU
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.

M cnionb3oBanue hochaTtoB B KauecTBe
MUHEpaIbHBIX yJI0OpEHUN.

Xumuueckuit IKcnepumenm:
J[emoncmpayuu.

O3HakomIIeHHE ¢ PU3NYECKUMHU
cBoOMcTBaMH a30Ta, hochopa u ux
coeMHEHUN (BO3MOYKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3liaMu a30THBIX U
(dochopHbIX yI0OpEeHUH.

[lonyuenue, coOupanue, pacrio3HaBaHUE U
W3YYEHHE CBOMCTB AMMUAKa.
BzanmoaerncTBrue KOHIEHTPUPOBAHHOM
Q30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
MCII0JIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvle onvimul.

[IpoBenieHNE KaUeCTBEHHBIX pEaKIuii Ha
MOH aMMOHUs U pocdar-uoH, u U3ydeHue
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipaxmuueckas paboma Ne 3: [lonyuenue
aMMMaKa, N3y4YECHHUE €r0 CBOWCTB.
Boruucnenus:

M0 YpPaBHEHUSAM XUMHYECKUX PEaKIIUi

[IPU UCIIOJIb30BAHUU XUMUYECKOU MOCYbI
u o0opynoBanus. [Ipou3BoauTh
BBIYMCJIEHUSA 110 XUMUYECKUM YPABHEHHUSIM.
lcriop30BaTh NP BHIMIOJTHEHUN YUSOHBIX
3aJlaHUl TEKCThl yUeOHUKA, CIIPAaBOYHBIC
MaTepHuabl (IEPUOANIECKYIO CUCTEMY
XUMHYECKHMX 3jieMeHToB [[. 1.
MeHeneeBa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMI M COJIEH B BOJE,
DIEKTPOXUMUYECKUI Psii HAIPSKEHU I
METaJIOB)
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2.4

Oo6mas
XapaKTEPUCTHUKA
XUMHUUYECKUX
JIEMECHTOB
I\VVA-TPYIIIIBI.
Yriepon u
KPEMHHUM, U UX
COCMHECHMUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
IVA-TPYTIITEI. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCJICHHS.

Yriepo, aJuioTpOIHbIE MOIU(DUKAIUY,
pacrpoCcTpaHEHUE B IPUPOJIE,
dbu3nUecKue 1 XMMUUYECKHE CBOMCTRA.
Ancop6uus. KpyroBopot yrieposa

B [IPUPOJIE.

Oxcunpl yriaeposaa, ux Gpu3n4ecKue u
XUMHUECKHUE CBOMCTBA, JICUCTBUEC

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHUE U
PUMEHEHHUE. JKOJIOTHUECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraeposa (IV), runoresa rio0aibHOTO
NOTEIJIEHUS KIMMaTa, TAPHUKOBBII

nddekr.

YToJbHAs KUCIIOTA U €€ COJIHN, X
du3nuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJIy4eHHE U IPUMEHEHHE.
KadecTBeHHas peakiusi Ha KapOoHaT -
noHbl. VMcnosib3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U
CEJIbCKOM XO35MCTBE.

HepBOHa‘—IaJ'IBHI)Ie IIOHATHA
00 OpraHMYCCKHUX BCHICCTBAX KaK

0 COEMHEHUSIX yriepojaa (MeTaH, TaH,

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB
IVA-rpynmnsel ¥ UX COeAUHEHUN ¢ YIETOM
CTPOCHUS UX aTOMOB.

XapakTepuzoBaTh (PU3NUECKUE U
XUMHUUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB
yriiepoaa ¥ KpEMHHS M X COSTMHECHHUI
(OKCHIOB yTJIepoaa, YTOJIbHOU KUCTOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CIOCOOBI MIX TIOJTYYCHUS, IPUMECHCHHE H
3HAYCHHUE B MMPUPOJIC U )KU3HM YeJIOBEKa.
OOBACHATH TPUINHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHE BEIIECTBA " CBOMCTBA

" IpUMEHEHUE - HA TPUMEPaxX
COCAMHEHUM YTJIepoJia U KPEMHHUS.
Ornpenensate KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpe.

OOBACHATH CYITHOCTh KOJIOTHYSCKUX
po0JIeM, CBA3aHHBIX ¢ HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYIKAIOLIEH Cpeae.
[ToaTBepxkaaTh 0COOEHHOCTH COCTaBa
OpraHMYECKHX BEIIECCTB IpHUMEpaMu
MPOCTHIX COSAMHEHUH (METaH, ITaH,
ATUJICH, alleTUJICH, dTAHOJ, TJIUIICPHH,
YKCYCHasi KUCJIOTa), B3AMMOCBSI3b

HCOPIraHNM4YCCKUX COCOUHECHUM yrjiacpoga u
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STUJIEH, AallETUIICH, 3TAHOJI, TJIMLEPUH,
YKCyCHasi KHCIIOTA).

[IprpoaHbIE HICTOYHUKH YTIIEBOJIOPOJIOB
(YyroJib, MpUpOAHBIN a3, HEQTh),
MPOAYKTHI X NepepadoTKu (OEH3UH), UX
POJIb B OBITY U TIPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOTOTUYECKH BaXKHBIX
BEIIECTBAX: )KHUpax, OeJKax, yrieBoaax - v
WX POJIU B KW3HU YEJIOBEKA.
MatepualibHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero pusnyeckue u XUMUYECKUE
CBOMCTBA, MOJIy4YEHUE U IPUMEHECHHUE.
Coenunenus kpeMHus B npupoje. Oomime
npeacTaBiieHust o0 okcuae kpemuus (IV) u
KPEMHHUEBOU KUCIIOTE.

Cunukatsl, UX UCTIOJIH30BAHUE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
BaxxHeime cTpouTelbHbIE MATEPUATIBL:
KepaMHKa, CTeKJI0, IEMEHT, OCTOH,
kene300eToH. [TpobaeMbl 6e301macHoOro
WCII0JIb30BaHUsI CTPOUTEIBHBIX
MaTepuaioB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

Monenu KpuCcTauInueCKUuX PEETOK

OpraHUYECKUX BEIIECTB.
OnuckIBaTh POk OEIKOB, JKUPOB U
YTJIEBOJOB B ()yHKIIMOHUPOBAHUH JKUBBIX
OpraHu3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOAOPOAOB, X POJIb B
OBITY ¥ IPOMBIIILJIEHHOCTH.

[IpoBOIUTH BHIYMCIICHUS 110 YPABHEHHSIM
XUMHUYECKUX PEAKIIH.

[[maHrpoBaTh M OCYIIECTBIISTH Ha
MPAKTHUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIOJICHMUSI, J1€J1aTh BBIBOIbI
Mo pe3yJibTaTaM dKCIIEPUMEHTA MpHU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh paBuiIaM 0€30MacHON PabOTHI
B J1a00paTOpPUU IIPHU UCTIOTH30BAHUM
XUMHUUYECKOM MOCY Ikl U 000pYyA0BaHUS.
lcrionp30BaTh MPU BHIMIOTHEHUN YUEOHBIX
3ajaHU TEKCThl Y4eOHUKA, CTIPABOYHbIC
matepuaisl (Ilepuonuueckyto cucremy
XUMHYECKHUX 3j1eMeHToB [[. 1.
MenneneeBa, TaOJIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJIC,
DIICKTPOXUMUAYECKUHN Psi] HAIPSKEHUI

METaJIJIOB)
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anMasa, rpadura, QyiepeHa.
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOLIUU
PaCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a.
O3HaKOMJIEHHE C NPOAYKIIUEN CUIIMKATHON
poMbIluieHHOCTH (Buaeomarepuarnsr:
CUJIMKATHAsI TPOMBIIIUIEHHOCTB ).

Mogenu MOJIEKYJT OPraHUYECKUX BEIIECTB.
JlabopamopHuiti onvim:

[lonyuenue, coOupanue, pacrio3HaBaHUE U
M3YUYEHUE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBenieHNE KaUEeCTBEHHBIX PEAKIUi Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHUE
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipaxmuueckue pabomol:

Ne 4. TlosmydyeHue yrieKucsiaoro rasa,
VU3y4EeHUE €r0 CBOWCTB.

No 5. Penienue skCciepuMEHTaIbHBIX 3a/1a4
1o TeMe « BaxkHelIme HEMETaJIIbI U UX
COEAMHEHUSD)

Boruucnenus:

M0 YpPaBHEHUSAM XUMHYECKUX PEaKIIUi

Wrtoro no pazueny

25
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Pa3zngena 3. MeTalIbl M UX COCAUHEHUSA

3.1

OO01me cBOMCTBA
METAJLIOB

4

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
HJIEMEHTOB - METAJUIOB HA OCHOBAaHUH UX
noJsioxkeHus B [lepuonnyeckoit cucteme
XUMUYECKUX DJIEMEHTOB

J[.11. MenaeneeBa u CTpPOCHUSI aTOMOB.
Ctpoenue MeTaiioB. Metanieckas
CBSI3b M METAJUTHYECKAS KPUCTALTNICCKAS
peueTKa.

DNEKTPOXUMHUECKUH PsJl HATIPSKECHUN
MeTauI0B. DU3HUECKUE M XUMUYECKHAC
cBoiicTBa MeTayuioB. O0IIMEe CIOCOObI
noJryqdeHusl MeTayuioB. [loHsTHE O
KOPPO3HH METAJIJIOB, OCHOBHBIC CITOCOOBI
3aIUTHI UX OT KOPPO3UHU.

CmaBsl (CTalb, YYTYH, JIOPATIOMUAHUAMN,
OpoH3a) U UX MPUMEHEHUE B OBITY U
TTPOMBITIICHHOCTH.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

OOpa3Iel METAIIJIOB | CIUIaBOB. M3yueHune
PE3yIBTATOB KOPPO3UU METAJIIOB
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

VlabopamopHvie onvimol: O3HAKOMIICHUE C
o0Opa3liaMu METAJIJIOB U CIJIABOB, UX

(U3NYECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSITHI U
[PUMEHSITH ATH MOHITHS IPYU OMUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MCHCHUH CBOMCTB 3JIEMEHTOB- METAJIOB
U UX COCMHEHUHN C Y4ETOM CTPOCHUS UX
ATOMOB.

XapakTepu30BaTh CTPOCHUE METAILIOB,
001Me PU3NIECKUE U XUMUUCCKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTyYCHHS] METAILJIOB.

OnurchIBaTh CITOCOOBI 3AIUTHI METAIOB OT
KOPPO3HH.

CrnenoBaTh npaBuiaM 0€30MacHON pabOThI
B 1a00OpaTOPUU MPHU UCIIOIH30BaHUU
XUMUYECKOUN TOCYIbI U 000PYI0BAHUS.
[Ipon3BOANTE BBIUKUCICHUS IO YPAaBHEHUSM
XUMUYECKUX PEaKITNii, €CIIN OJIUH U3
PEareHTOB COJEPIKUT MTPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
VI TPYTITIE.

M crionb30BaTh MU BBIMOJIHEHUH YUEOHBIX

3a/laHui TEKCThl yueOHHKa,
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\Bviuyucnenus:

[0 YPAaBHCHUAM XUMHUUYECKUX PEAKILIHH,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
[MPUMECH

CIIpaBOYHBIE MaTEPHUAJIbI
(ITepponuecKyto CUCTEMY XUMHYECKUX
hnemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUH U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN AT
HaIpPsHKCHUN METaJIIoB)

3.2

Baxgenmme MeTauIbl
U UX COCJIMHEHUS

16

[LlenouyHbIe METAJUIBI: TTOJOXKEHUE B
[leproIM4eCKON CUCTEME XUMUYECKUX
bnemeHToB [[.M. MenneneeBa, cTpoeHne ux
ATOMOB, HAX0KJCHUE B IPUPOJIE.
Du3nvecKre U XUMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus U kanus). OKCuabl U
TUJIPOKCUIABI HATpUA U Kanus. [Ipumenenue
[IIEJTOYHBIX METAJJIOB M UX COCAUHCHMI.
[[lemouHO3eMEIbHBIC METAJIIBI MATHUM U
KaJIbLWN: TToJ10)keHue B [lepruoanueckon
CHUCTEME XMMHUUYECKHUX dJ1eMeHTOB J[. 1.
MeHniesieeBa, CTpPOCHUE UX aTOMOB,
HaXOXJICHHE B pupoje. Puznueckue u
XUMHYCCKHE CBOMCTBA MAarHus 1 KaJIbIIM.
Baxueiimme coeTuHEHNs Kalblus (OKCHUI,
TUIPOKCHU]I, COJn). JKECTKOCTH BOJBI U
CrOCOOBI €€ yCTpaHESHHUSI.

AJIIOMUHHI: TIOJIOKEHHUE B

[leprpoan4eCcKO CUCTEME XUMHYECKHUX

OO0BACHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB- METAJUIOB
U UX COCUHEHUH B ITpynnax ¢ y4éToM
CTPOEHHUS UX aTOMOB. XapaKTepU30BaTh
(uznyecKkue 1 XuMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJJIOB M MX
COeIMHEHHI (OKCHUIOB, THIPOKCHUIOB,
CoJieii), CIOCOOBI UX MOTYYCHUS,
PUMEHEHUE U 3HAYEHUE B IPUPOJE U
PKU3HM Y€JIOBEKA. Y CTaHABIMBATH
MPUYUHHOCIIEACTBEHHYIO CBA3b: CTPOCHUE
BEILIECTBA ~ CBOMCTBA " IPUMEHEHUE - HA
PUMEPAX U3YYAEMBIX BELLECTB.
Pacrno3HaBaTh ¢ TOMOIIBI0 KAYECTBEHHBIX
[peaKLMii HOHbI METAJJIOB: MarHus,
KaJIbIIMsI, ATFOMUHUS, ITUHKA, *xKenesa (II) u
xenesa (111), menu (11).

Jloka3piBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB U TUAPOKCUIOB AIFOMUHUS U

[MHKA.
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snemeHToB /.M. MenaeneeBa, ctpoeHue
aToOMa, HaXO0XKJICHHE B TIPUPOJIE.
DU3NYECKHE U XUMUYECKUE CBOMCTBA
aTtOMUHUS. AM(POTEpHBIC CBOMCTBA
OKCcHa U TUApOKcHaa antoMunus. JKeneso:
roJsioxenne B [lepuoanueckoit cucreme
xuMudeckux sinemeHToB .M. Menneneena,
CTPOEHHE aTOMa, HAXOXKJICHUE B MPUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
kesie3a. OKCUIbl, THIPOKCUABI U COJIA
kenesa (II) u xxenesa (I11), ux cocras,
CBOMCTBA M MOJTYUYCHHE.

Xumuueckuit IKcnepumenm:
/[emoucmpayuu.

OcoOGeHHOCTH B3aUMOICHCTBHUS OKCHJIA
KaJIBIIUSI U HATPUS C BOJIOM (BO3MOYKHO

M CIT0JIb30BaHUE BUJICOMATEPUAIIOB).
OxpalvBaHue MIaMeHU HOHAMM HaTpus,
KaJIUSI U KallbLUsl (BO3MOYKHO
MCII0JIb30BaHUE BUIEOMATEPHUATIOB)
lccinenoBanue CBOMCTB KECTKOM BOJIBI.
[Iporiecc ropenus xese3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

VlabopamopHhvie onvimoi.:

[IpoBeieHrE KAUECTBEHHBIX PEAKIIMM HA
WOHBI (MarHus, KaJblKs, A JTIOMUHMS,

[[1annpoBaTh U OCYLIECTBIIATH HA
PaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
[IPOBOJANUTDH HAOJIIOJICHUS, J1€JaTh BHIBOIbI
[0 pe3yjbTaTaM HKCIIEPUMEHTA IIPU
MPOBEJCHUH JTaOOPATOPHBIX OMBITOB U
PAKTUYECKUX padoT.

CnenoBaTh npaBuiiaM 0€30MacHON pabOThI
B J1a00paTOpUU MPU UCTIOJIB30BAHUU
XUMUYECKON MOCYAbl U 000PYI0OBAHUA.
[1pon3BOAUTE BEIUUCIEHUS 10 XUMHYECKUM
YPAaBHEHUSM. Y 4acTBOBaTh B COBMECTHOM
paboTe B mape ujiu rpyIie.

BricTpauBath pa3BEpHYThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM Ha MH(POPMALIHIO
13 yueOHMKA U CIPAaBOYHBIX MAaTEPUAIIOB,
PAMOTHO MCIOJIb30BaTh U3y4YE€HHBIN
MOHATUWHBINA anmnapar Kypca XUMUHU
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1rHKa, sxenesa (II) u xxenesa (I11), meau
(IT), onucanne MPU3HAKOB X MPOTEKAHUS.
VccnenoBanne aMpOTEPHBIX CBOHCTB
TUPOKCUIA ATFOMUHUS U THAPOKCHIA
[IUHKA.

[ Ipaxmuuecxue pabomoi:

Ne 6. J)KEcTKOCTb BOABI 1 METOIEI €€
YCTpaHEHHS.

No 7. PelieHue 3KCIEpUMEHTAIBHBIX 3a/1a4
Mo TeMe «BakHeme MeTauibl U UX
COCIUHCHUS.

Buiuucnenus:

M0 YpaBHEHUSM XUMUYECKUX PEAKIIUH,
€CJIM OJINH M3 PEarcHTOB JaH B U30BITKE
WU COJICPIKUT MPUMECH;

MaCCOBOM JIOJIM BbIXOJIa MIPOAYKTa PEaKIUU

Hrtoro o pazueny

20

Paszne

J 4. X¥MuS M OKPY/Ka0LIas cpeia

4.1

XUMUAA U
OKpYy Karomas cpeaa

3

BemiecTBa 1 MmaTepuasbl B TOBCEIHEBHOMU
PKU3HU 4esioBeKa. besonacHoe
VCII0JIb30BAHUE BEUIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEN
cpeasl (peaenbHas J0mycTUMast

XapakTepu3oBaTh pOJIb XUMHUU B
pa3IMyYHbIX chepax AeITeIbHOCTH JTIOACH,
OCHOBHBIE BEILIECTBA U MAaTEPHAJIBI,
MPUMEHSEMBIC B )KU3HH COBPEMEHHOTO
YeJI0OBEKA.

OOBSACHATH YCJIOBHS O€30MTaCHOTO

HMCIIOJIb30BaHMA BEIICCTB U XUMHUYCCKHUX
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KOHIIEHTpAIMs BEUIECTB. Posib XuMuu B
PELIEHUN SKOJIOTHYECKUX MTPOOIIEM.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

3ydeHune oOpasioB MaTepraaoB (CTEKIIO,
CILIaBbl METAJIOB, MOJIUMEPHBIE
MaTepHuabl)

peakiuii B ObITY.

AHQJIN3UPOBATh U KPUTUUYECKU OLICHUBATH
WH(OPMAIUIO O BIUSHUU
IPOMBIIUIEHHOCTH, CEJIbCKOTO XO35IICTBA,
TpPaHCIIOPTA U JIp. Ha COCTOSTHUE
OKPY>KarOIIEH CPEIBI.

YMETh OKa3bIBaTh MEPBYIO MOMOII MPU
XUMHAUYECKUX 0KOrax U OTPABIICHUSIX.
[IpuHuMaTh ydyactue B 00CYKIECHUU
Mpo0JieM XUMUYECKON U AKOJIOTHUECKOMN
HaIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIMIO IO MpobdiieMe U
MpeyiaraTb BO3MOXHBIE ITyTH €€ PEeIIeHUs

Htoro no pazueny: 3
Pe3epBHOE BpeMst 3
OBILEE YNCJIO HACOB 68
[10 ITIPOTPAMME
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