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Pabouas mporpamma 1o yueoHomy npeamMery « Xumus» (0a30BbIi ypoBeHb) (IIpeaMeTHast
obnacts «EcTecTBeHHO-HAydHBIE TMPEAMETHI») BKIIOUYACT TOSCHUTEIBHYIO 3aIlHCKY,
coJiepkaHue OOy4eHHMsI, TUIAHUPYEMbI€ pPEe3ylbTaThl OCBOCHHUS MPOTPaAMMbI MO XHWMUH,
TEMaTU4YeCKOe TUIaHUPOBAHUE.

[TosicHuTenpHAs 3amucKa OTpakaeT oOmue Ieau W 3aJa4d HW3yYCeHUS XHUMHH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX TMPEANOChUIOK K €€ HM3YyYEHUIO OO0Yy4YarolUMHCH,
MECTO B CTPYKType Y4YeOHOTro TUIaHa, a TaKXe TMOIXOIbI K OTOOpY ConepKaHHs, K
OTIPEIETICHUIO TIIAHUPYEMBIX PE3yIhTaTOB.

Conepxanue 0Oy4YeHHUSI PACKpBIBAET  COJEpXKaTeJlbHbIE JIMHUHM, KOTOPbHIE
MIPEIaraloTCs I 00S3aTEIHPHOTO M3YYCHUSI B KaXKJIOM KJIacce Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTrpaMMbl IO XUMHUU  BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHBIC pe3ybTaThl 3a BECh NEPHOJ] OOYYCHHS Ha YPOBHE
OCHOBHOTO 00I11er0 00pa30BaHusl, a TAKKE MPEIMETHBIE JTOCTHUKEHUS 00yUaroIerocs 3a
KaXX/IbIid 101 O0y4eHMUSI.

HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMHUHM Ha YPOBHE OCHOBHOTO OOILIEr0o 00pa30BaHUsl COCTABIICHA Ha
OCHOBE TPeOOBAaHMI K pe3ybTaTaM OCBOECHHSI OCHOBHOUW 00Opa30BaTENbHON MPOrpaAMMBbI
OCHOBHOTO 0011ero oopaszoBanus, npeacrasieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
benepaibHON pabouel MpOorpaMMbl BOCIIUTAHUS U C YYETOM KOHIEMIIMU MPETogaBaHus
yueOHOro mnpeaMera «XuMus» B 00pa3oBaTelbHBIX oOpraHuzamnusax Poccuiickoi
denepanum.

[IporpamMMa mo XuMuM pa3paboTaHa C LEIbI0 OKa3aHHWS METOJWYECKON MOMOIIU
YUHTEIO B CO3IaHUH paboueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

[IporpamMma mo xumMuu Aa€T MpeacTaBiIeHUE O LENsAX, O0IIel cTpaTeruu 00y4eHus,
BOCITUTAHUS U PA3BUTH 00YUAIONIUXCS CPEACTBAMHU YUYEOHOTO IPEIMETA, YCTAHABIIMBACT
00s3aTeNIbHOE MPEIMETHOE COJEpkKaHUE, MPEeIyCMaTPUBAET pACIpPEACNIEHUE €ro Io
KJIaccaM M CTPYKTYPHUPOBAHHUE I10 pa3jejaM U TEMaM IIPOrPaMMbl [0 XUMUH, OTIPEIETSAET
KOJIMYECTBEHHBIE M KAUYECTBEHHBIC XAPAKTEPUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh U3YUECHUSI XUMHUH C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarommxcs,
onpenensieT BO3MOXHOCTH MpeaMeTa Uil pealu3aluu TpeOOoBaHUM K pe3yjbTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHON NpOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsl, a TaKKe TPeOOBAHUN K pe3ysibTaraM OOydeHHs XUMHH Ha YpOBHE Ilesiei
M3Y4YEHUs MpeAMEeTa W OCHOBHBIX BHJOB YYEOHO-TIO3HABATEIbHOW JIEATEIbHOCTH
00yyJaroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.



3HaHWEe XUMHUU CIYKUT OCHOBOM 1t (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro NpeacTaBICHUd 0 MaTEPUATLHOM E€JUHCTBE MHpPA, BAXXHYIO pPOJIb
UrparoT (popmMupyeMble XUMHUEH MPEACTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIIMU BEIIECTB B MPHUPOJIE, O MyTAX PEIICHUs INI00ANTbHBIX MPOOJIEM YCTONYMBOTO
pPa3BUTHUSL YEIIOBEUYECTBA - CBHIPHEBOM, SHEPrETUUYECKOM, NMHUILEBOM M SKOJIOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEU HJIsi CaMOpa3BUTHS U (POPMHUPOBAHUS
KYJbTYPBI TUYHOCTHU, €€ 001IeH U PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
oOydJaronMxcsi,  HAaBBIKOB  HMX  CAMOCTOSATEIbHOM  y4yeOHOMl  JeATEIbHOCTH,
AKCTIEPUMEHTAIILHBIX M UCCIIEI0BATEILCKUX YMEHHM, HEOOXOIMMBIX KaK B TOBCEIHEBHOM
KU3HU, TaK U B Ipo(PecCuoHanbHON AESATEILHOCTH;

3HAKOMUT CO CHEU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI LIEJTOCTHOTO
B3[VISla HAa €JAUHCTBO IMPUPOJABI U YEJIOBEKA, SIBISIETCA OTBETCTBCHHBIM J3TAallOM B
(OpMHUPOBAHUN €CTECTBEHHOHAYYHON IPAMOTHOCTH O0Y4YarOIINUXCS;

CIocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS! K €CTECTBEHHO-HAYUYHBIM
3HAHUSAM, K TIPHUPOJE, K YEOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTHYECKOE 0Opa3zoBaHUE
o0yyarommxcs.

Jlanupie HampaBiieHHsT B OOYYEHHMM XUMHUH O0OecrneuuBaroTCs crerupukon
coJiepKaHusl Y4eOHOro TIpeIMETa, KOTOPBIM SBIIAETCS MEJaroruuecku aJanTupOBaHHBIM
OoTpakeHueM 0a30BOI HAYKM XUMHH HA ONPEIETEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYalOlIUMHUCA CHUCTEMbl TE€PBOHAYAIBHBIX TMOHSATUH XHWMHUH, OCHOB
HEOPraHMYEeCKOW XWMHUU U HEKOTOPBIX OTIACIBHBIX 3HAYMMBIX MOHATHHA OPTaHUYECKOMN
XUMHUHU.

CtpykTypa cojaepKaHUs MpOrpaMMbl IO XUMHH CQOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOI0 Ioaxo/a K e€ nzyuennro. CoaepxaHue CKIaabIBA€TCA U3 CUCTEMBI IIOHITUI
0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATHI 0 XUMUUYeCKor peakiuu. O6e
3TU CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbI 10 IMPUHIUITY MOCIEA0BATEIBHOTO PAa3BUTHS
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

MIPEACTABICHUM 00 DIIEKTPOJIUTUYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PaCCMaTPUBAIOTCA HA OCHOBE SMITUPUUECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOIO YPOBHS K JIPYyromy,
BBITIONIHSIST (YHKIMH OOBACHEHHWS] W TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS W
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TTOTYyUYE€HUS U3y4a€MbIX BEIIECTB.



OcBoeHue nporpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPECTABIECHUS O
XUMHAYECKOU COCTABIIAIOIIEN HAYYHOW KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOJIBIL,
LHEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIAM MO3HaHUs B Hayke. M3ydueHue
XUMHH TPOUCXOIUT C MPUBJICUCHUEM 3HAHUHN U3 paHEe U3YUCHHBIX YU€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 kiacce» U «duznka. 7 Kmace.

[Ipy M3yYyeHUH XMMHUM TPOUCXOJIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HAayKl Kak OOJACTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKON NEATEIbHOCTH
YelloBeKa M Kak OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada y4eOHOro
npeaMera COCTOMT B (DOPMHUPOBAHHM CHUCTEMbl XHMHUYECKMX 3HAHUN - BaXKHEUIINX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUU, MOCTYHMHBIX 0000IIeHUM
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKW, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS IPU U3YUYEHUU BEIIECTB U XUMUYECKHUX PEaKInil, B GOPMHUPOBAHNU U PA3BUTHH
MO3HABATENIbHBIX YMEHUM W WX MPUMEHEHHWU B y4eOHO-TIO3HABATEIhHON W y4eOHO-
UCCIIEIOBATENIbCKOM JESITEIbHOCTH, OCBOCHHUU MpaBWJI 0€30MacHOro OOpalieHust ¢
BEILIECTBAMH B MIOBCETHEBHOM JKU3HMU.

[Ipy u3ydyeHMH XUMHUM Ha YpPOBHE OCHOBHOIO 0OILEro 0oO0pa30BaHUSA Ba)XHOE
3HaYEHUE MPUOOPENH TaKUE LU, KaK:

dbopmupoBaHue WHTEIJIEKTYaJIbHO pa3BUTOU JMYHOCTH, rOTOBOM
K caMo00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSATEIBHOMY NPHUHATUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

HaNpaBJIE€HHOCTh OOYYEHHUS HAa CHUCTEMATHYECKOE MPHOOILEHHE O0ydarommxcs K
CaMOCTOSATENIbHOM TO3HABATEJIbHOM JEATEIbHOCTH, HAyYHbIM METOJAaM IO3HaHUA,
(bOpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH;

oOecrieueHre yCJIOBHMA, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaIOIUMHUCS OTbITa
Pa3HOOOpa3HOW JIE€ATEIbHOCTH, IO3HAHUS W CaMOINO3HAHUA, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMIETEHITUH ), UMEIONUX YHUBEPCAIIbHOE 3HAUCHUE JIJIsl PA3JIMYHBIX BUIOB
NS TENbHOCTH;

dbopmupoBaHue o01Iel PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B
TOM YHCJI€ YMEHUIN OOBSCHATh U OLIEHUBATh SIBJICHMS OKPYKAIOIIEro MUpPA, UCIIOJIb3Ys
3HaHUSA U OINBIT, MOJYYEHHbIE TMPU H3YUYCHUH XUMHUHU, TPUMEHSTh UX TPU PEIICHUU
npo0JieM B MOBCETHEBHOM )KM3HU U TPYJOBOU JAESITEIbHOCTH;

(GopMupoBaHue y OOy4aromMxcs TyMaHUCTHYECKUX OTHOLICHWH, MOHUMaHUS
LEHHOCTH XHWMHMYECKUX 3HAHUM JJs1 BbIPAOOTKHM HKOJOTHYECKH IEJIECO00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBON NEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKAIOIIEU IPUPOJHOU CPELBI;

pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHHIO HAa OCHOBE YCBOEHHUS OOIIECUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO6miee 4ncio 4acoB, pEKOMEHIOBAHHBIX JJIsI U3yYeHUs XUMHUH, - 136 gacos: B §
KJ1acce - 68 yacoB (2 yaca B Henento), B 9 kitacce - 68 yacoB (2 yaca B HEJIEIIIO).



JIist KaXI0ro Kilacca MpeayCMOTPEHO Pe3epBHOE YUeOHOE BpeMs, KOTOPOE MOXKET
OBITH HCIIOIB30BAHO YYACTHHUKAMHU 00pa30BaTENBHOTO MpoLiecca B IEeNIIX (OPMUPOBAHUS
BapUATUBHOMN COCTABJISIOIICH CO/Iep)KaHMUs KOHKPETHOM padoyeit mporpaMmebl. [Ipu aTom
oOs3aTenbHas (MHBApUAHTHAs) YacThb COJEpKAHMS TMPEIMETa, YCTAHOBIICHHAS
npUMEpHON pabouelt mporpaMmmoil, U Bpemsi, OTBOJIUMOE Ha €€ U3yueHue, HOHKHbBI ObITh
COXPaHEHBI MOJHOCTBIO.



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Pojab XUMHUU B *KU3HHU YeJIOBEKa. XMMHS B cUCTeMe Hayk. Tena u
BellecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATperatHoe cocTosiHue BeniecTB. [lonsatue o
MeTOJIaX MO3HaHUs B XUMUU. YKCThIe BeniecTBa U cMecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJICKYJIBI. XUMHUYECKHE AIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (popmyrna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAss aToMHas Macca. OTHOcCHTEJIbHAs
MOJIEKyJsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KosnmuecTBo BeniectBa. Mosb. MolisipHas Macca. B3auMocBsA3b KOJIMYECTBA, MACCHI
U 4KClIa CTPYKTYPHBIX e€IuHUIl BemiecTBa. Pacu€rel mo ¢opmynaM XHUMHYECKUX
COE€INHCHUM.

PU3NYECKHE U XUMUYECKHUE SIBJICHUSI. XUMHUUYECKasl peaklus U €€ Npu3Haku. 3aKOH
COXpaHEHHUS] MAacChl BEIIECTB. XMMHUECKHE ypaBHeHUsA. Knaccudukamus XuMHUUeCKUX
peakiuii (coequHEHUs, pa3IOKECHHS, 3aMeIleHUs, 0OMEeHa).

Xumuyeckuii 5KCnepumenm:.

3HAKOMCTBO C XUMHYECKOW TMOCyJ0i, MpaBwiamMu pabOThl B JiabopaTopuu u
npuémamu oOparieHusi ¢ J1abopaTopHbIM O0OpYJAOBAaHMEM, H3yYEHHUE U OIUCAHUE
buU3nYeCKX CBOMCTB 00pa3l0OB HEOPraHWYECKUX BEILECTB, HAOIIOJICHHE (DU3NUYECKUX
(maBieHUE BOCKA, TasTHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCAIIHs
BOJbI) M XUMHUYECKMX (TOPEHUE CBEYM, NPOKAIMBAHHE MEIHON MPOBOJIOKH,
B3aMMOJICCTBHE MeNa C KHUCIOTOW) SBJICHHWH, HAOMIOJEHUWE U OINKCAHUE TMPU3HAKOB
MPOTEKaHUSI XMMHYECKUX peakiuil (pas3IokeHHe caxapa, B3auMOJCHCTBUE CEpPHOMU
KHUCJIOTBI C XJIOpUAOM Oapus, pasnoxkenue ruapokcuaa meau (I1) mpu HarpeBanuw,
B3aUMOJICHCTBHE kese3a ¢ pacTBopoM comn menu (1), u3ydeHune cmocoO6oB pasaeneHus
cMeceid (C TIOMOIIBIO MarHuTa, QWIBTPOBAHWE, BbIIAPUBAHUE, AUCTHILISAINA,
xpoMarorpadusi), IpoBeJ€HNE OYUCTKA MOBAPEHHOW COJIM, HAOJIIOJEHUE U ONMCAHUE
pe3yJbTaTOB MPOBEACHUS ONbITa, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl,
CO3J]aHuE MOJIeNIel MOJIEKYJ (ILIaPOCTEPHKHEBBIX).

Ba:kHeiimue nmpeacTaBuTe I HEOPraHMYECKUX BELIECTB

Bo3ayx - cmech razoB. CoctaB Bo3ayxa. Kuciaopos - 35ieMEHT U POCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B Ipupojie, pu3nueckne U XMMUYECKHE CBOWCTBA (peakiuu
ropenus). Oxkcunpl. [Ipumenenune xucimopoma. CrocoObl TMOTy4YEHHUsS KHUCIOPOJa B
JabopaTopud M MPOMBINUICHHOCTH. KpyroBopor kucinopoga B mnpupoge. O30H -
aJUIOTpONHasE MOAU(DUKALIMS KUCIOPOa.

TennoBoi 3QpeKkT XUMHUUECKOW peaKkIui, TEPMOXUMUYECKHE YPABHEHMS, IK30- U
HAOTEPMUYECKHE peaKIMU. TOIUIMBO: Yyrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHNE



MapHUKOBOTO A PeKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopon - anemeHT M mpoctoe BemectBo. HaxoxneHune Bogopoaa B IMPUPOZE,
bu3nYecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moydeHus. KucinoTel u
COJIH.

MousipHbIit 00BEM Ta30B. PacdéThl 0 XUMUYECKUM YPaBHEHUSIM.

duznveckue cBOMCTBA BoJbl. Boga kak pactBopurens. PactBopsl. HackilieHHbIe 1
HEHACBIIIEHHBIE PACTBOPBL. PacTBOpUMOCTH BeleCTB B BoAE. MaccoBas 10J1sl BEIIECTBA B
pacTBope. XUMHUYecKkue cBoicTBa BOAbl. OcHOBaHuUs. Ponb pacTBOpoOB B IpUpOAEC U B
YKU3HU YesioBeKa. KpyroBopoT Bojibl B Ipupoie. 3arpsisHEHUE MPUPOIHBIX BOA. OXpaHa 1
OYMCTKA IIPUPOIAHBIX BOJ.

Knaccudpukanus Heopranuueckux coeguHeHuit. Oxcuapl.  Kiaccuduxanms
OKCH/JIOB: coJieoOpa3ytoire (OCHOBHbIC, KUCIOTHBIC, aMPOTEPHBIC) U
HecoseobOpasyromnme. Homenkmnarypa okcuioB. OU3MYECKUE U XMMHUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OkCcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIEIOUYN U HEPACTBOPHUMBIC OCHOBAHUS.
Homenkiatypa ocHoBaHuii. @PU3WYECKME W XUMHYECKHE CBOMCTBA OCHOBAHUI.
[TomydyeHnrne OCHOBaHMA.

Kucnorel. Knaccupukaumss xucnor. Homenkmarypa kucior. Pusnueckue u
XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Howmenkiarypa coneil. Pu3nuecKkMe M XHUMHYECKHE CBOWCTBA COJIEH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuu sKCcnepumenm:

KAUEeCTBEHHOE ONpENETICHUE COJAEpPkKAHUS KHUCIOpPOJa B BO3AyXe, MOJIyYEHHE,
coOupanue, paclio3HaBaHUE ¢ HW3YYEHUE CBOMCTB KHUCJIOpOJa, HaOI0/IeHNe
B3aMMOJICHCTBUS BEILIECTB C KUCIOPOJIOM M YCIOBHUSI BOBHUKHOBEHUS U MPEKPAILICHUS
roperust (moxapa), O3HaKOMJICHHE C OoOpasllaMu OKCHIOB U OIHUCAHUE WX CBOWUCTB,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHUE M H3y4Y€HHE CBOMCTB BOjOpojia (TopeHue),
B3auMojciicTBrue Bogopoga ¢ okcupom Mead  (II)  (Bo3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HAONOJEHHEe OO0pa3loB BEIIECTB KOJIMYECTBOM |  MOJIb,
UCCJIEIOBAHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHON MAaCCOBOU J10JI€d paCTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJIJIAMU (HATPUEM U KaJblueM) (BO3MOKHO UCIOJIb30BaAHUE
BUJIEOMATEPHUATIOB), HCCJEAOBaHHE OOpa3lloB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOJICHUE HW3MEHEHUS OKPACKM HWHAMKATOPOB B PACTBOPAX KHUCIOT H
1Iea04ei, u3ydeHue BanmoaeicTeus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI,
KHUCJIOT C METAJJIAMM, PEAKLIUI HEUTPAIIM3aLIUU, [I0JIyYEHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHUE OJHOTO METAJlJIa IPYTUM U3 PAacTBOPa COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHeuIme Kiacchl HEOPraHUYECKUX COEAUHECHUIN.



[Hepuonuueckui 3akoH u Ilepuoauyeckas cucrema XxuMu4yeckux iemenros JI.H.
Menpaeneesa. CrpoeHue aToMoB. XuMHYeCKasd CBfA3b. OKHCIMTEJIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIHHU

[lepBble MOMBITKH KIACCHU(PHUKAIIMU XUMHUECKHUX 3JeMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U HIEJIOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, UHEPTHBIE
rasbl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

[lepnognueckuit 3akoH. Ilepmommueckas cucrtema XxumMuyeckux diaeMeHToB [[.M.
MenneneeBa. KopoTtkonepuonHas u anuHHonepuogHas ¢opmbl  [leproguueckoi
cucTeMbl XuMuyeckux diemeHToB JI.M. Menneneesa. Ilepruoapl u rpynmnsl. Pusnyeckuii
CMBICJI IOPSIIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB aToMmHbIX snep. Mszoromsl. Onextpossl. CrtpoeHue
AJIIEKTPOHHBIX 000JI0UYE€K aTOMOB MepBbIX 20 XMMHUUYECKHX 3eMeHTOB llepruoandeckoii
cucremnl J[.MI. Menneneea. XapakTepUCTHMKa XHMHUYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B [lepuoguueckon cucreme J[.M1. Meneneesa.

3aKOHOMEpPHOCTM U3MEHEHHs paguyca aTOMOB XHMHYECKHX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue llepmonnueckoro 3axonHa u Ilepmogmyeckor CUCTEMBI XMMHUYECKHX
AJIIEMEHTOB IS pa3BUTHUA HayKu U npakTuku. J[.1. Menzaenees - yd€HbIl U rpak1aHUH.

Xumunyeckass cBsi3b. KoBaneHTHas  (HOJsIpHAsT W HENOJSpHAas)  CBSA3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIEMEHTOB. VIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTEIBHOBOCCTAHOBUTEINBHBIE peakuuu. IIpomeccsl
OKHCJICHHS M BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckui SKcnepumenm:

U3y4yeHHe OOpa3IoB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE
TUAPOKCUIA IIMHKA C pacTBOpaMU KHUCIOT W IIeNoYed, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIONIUX TMPUMEPBl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpeHue,
pPEaKILMU Pa3JIOKECHUS, COCTUHEHNS).

Mesicnpeomemnule ceaszu

Peanmnszanust MeXnpeaMETHBIX CBS3€d INpPU M3YYEHMM XUMHM B 8§ KJacce
OCYIIECTBIISIETCS YEpEe3 UCIIOJIb30BAHNE KaK OOLIMX €CTECTBEHHOHAYYHBIX MOHSITHH, TaK
U TIOHSTHUM, SABISIIOIIMXCS CHUCTEMHBIMU JUISI OTAENBHBIX NPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1ue ecTeCTBEHHOHAYYHbIEC MOHITHS: HAy4YHbIN (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanu3, CHUHTE3, Kiaccu(dukanus, MNEPUOAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHUE.

®duznka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUI 3apsijl, BEIIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSHME BEUIECTBa, Tra3, (U3WYECKUE BEIUYMHBI, E€IUHHULBI HU3MEPEHHs, KOCMOC,
TUIaHEeThI, 3BE3/1b1, CoHILE.

buonorus: dorocunres, npixanue, onocdepa.



['eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE
HCKOMAaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognueckuit 3akoH. Ilepronnueckas cucrema XuUMUYeCKHX d3ieMeHTOoB J[.U.
MengeneeBa. CtpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KaJHs, KaJIbLHI U UX COETMHEHHUI B COOTBETCTBUU C
ITOJIO’KEHHUEM IEMEHTOB B [leproinueckoin CuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAb XUMUYECKOU CBSI3U. THUIBI KPUCTALTUYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUITA KPUCTATUIMYECKON PEIIETKN U BUJA XUMUYECKON
CBSI3H.

Knaccudukanms w HOMEHKJIATypa HEOPraHUYECKHX BeEHIECTB. XHUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCaM HEOPIaHWYECKUX COCAUHEHUM,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanysa XuMHUUECKUX pEaKIUi MO pa3iIuyHbIM Npu3HaKaMm (TI0 YHUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO
CTEMECHEN OKHUCICHUS XHUMHUYECKHUX OJEMEHTOB, IO OOpaTUMOCTH, II0 YYacTHUIO
Karanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHECHHUSI.

[lonsitTue o ckopoct xXuMuyeckod peakiuu. I[loHsTne o006 oOpaTUMBIX U
HEOOPATUMBIX XHUMHUYECKMX peakuusx. [loHATHE O TOMOTeHHBIX M TE€TEPOTEeHHBIX
peakumsax. Ilonstue o karanmuse. lloHATMe O XMmmyeckoM paBHOBecuu. Daktopsl,
BJIMSIFOIIME HA CKOPOCTh XMMUYECKON PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKunm, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBICHUE YPAaBHEHUNW OKUCIUTEIbHO-
BOCCTAaHOBUTEHHBIX PEAKIIUHN C UCTIOIB30BAHIEM METO/IA AIEKTPOHHOTO OalaHca.

Teopus SIEKTPONUTUYECKON AUCCOUMAIMUA. DJNEKTPOJIUTHI U HEAJIECKTPOJIUTHI.
Katnonsl, aHvOHbl. MexaHW3M AUCCOIMALMA BEHIECTB C Pa3JIMYHBIMU BHIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun wmoHHOTO OOMEHa. YCIOBUS TPOTEKAaHUsI PEaKIMi HMOHHOrO OOMeEHa,
MOJIHBIE U COKpAIIEHHbIE NOHHBIE YpaBHEHUS peakunil. CBONCTBA KUCIOT, OCHOBAHUN U
coJiell B CBETE MpEJACTAaBICHUN 00 3JEKTPOJUTUYECKON auccormanuu. KauyecTBeHHbIE
peakuuu Ha UoHbIL. [IoHSATHE O THapPONAU3E COJIEH.

Xumuueckuul 5KCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTAUTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
- METAJUTOB U HeMETaJJIoB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHUs),
MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT BO3JICUCTBUS PA3JIUYHBIX
(bakTopoB, HCCIEAOBAHHE 3JIEKTPONPOBOJAHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JMCCOLUALINY KUCIIOT, IIEJI0Y€eil U coJiel (BO3MOXKHO UCTIOIb30BAHUE BUIEO MATEPUAIIOB),
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NIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIONINX TPU3HAKH TPOTEKAHUS PEAKIM HOHHOTO
obmena (oOpa3oBaHHME oOcajaka, BBIJEICHHE Tra3a, OOpa30BaHWE BOJBI), OIBITOB,
WLTIOCTPUPYIOMINX MPUMEPhl OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHwHe,
peaknuu Pa3IoKEHUs, COCIUHEHHUS), PpACIIO3HABAaHHME HEOPTaHWYECKUX BEIIECTB C
MTOMOIIIO KAYECTBEHHBIX PEaKIIUid Ha MOHBI, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U MX coeinHEeHUS

OO1as xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHbBIE
crenenu okuciaeHus. CTpoeHue u Gu3NIECcCKue CBOMCTBA MPOCTHIX BEIIECTB - TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOJICHCTBUE C METAJIJIaMU, HEMETaJUIaMH,
niesioyamu). XnopoojaopoA. CosisiHasg KHUCI0Ta, XMMHYECKHE CBOMCTBA, MOJYyYEHHE,
npuMmeHeHue. JleiicTBue XJiopa ¥ XJIOpOBOAOPO/Ia Ha OPTaHU3M YesloBeka. BakHelue
XJIOPHUJIBI M MX HAXOKJEHUE B IPUPOJIE.

Oo6mas xapakrepuctuka nemMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE CTEeNEeHU OKHuciaeHus. CTpoeHue U GU3NYECKue CBOWCTBA POCTHIX BEILIECTB
- KUCJIOpOJia U cepbl. AJUIOTPOITHBIE MOJIU(DHUKAIMN KHUCIOPOJAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOpOA, CTPOCHHE, PUZNUECKUE U XUMUUYECKUE CBOKCTBA. OKCHUIbI
Cepbl Kak IIPEJICTAaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (PU3UYECKHE U
XUMUYECKHE CBOMCTBA (OOIIME KAK MPEACTABUTENS KJAcca KHUCIOT U CIEUUPUUECKUE).
XUMUYECKHUE PEAKIUH, JIEKAIINE B OCHOBE POMBILIUIEHHOT0 CII0OCO0a MOTYyYEHUS CEPHOM
KUCHOTHI. [I[pumenenune cepHoi KUCAOThI. COJIM CEPHOU KUCIIOThI, KAYECTBCHHASI PEAKIUA
Ha cyiabdar-uoH. Haxoxaenue cepbl U €€ COCOUHEHHM B MpUPOJE. XHUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOLLEH CPebl COEAUHEHUSIMHU CepbI (KUCIOTHBIE OK/IU, 3arps3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPAICHHUS.

O6mas xapaktepuctuka d1aemMeHToB VA-rpytibl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTETIEHU OKHUCIECHHS. A30T, pacIpOCTpaHEHUE B MpUpoJe, (puzndyeckue u
XuMuyeckue cBoicTBa. KpyroBopor azora B mpupoje. AMMUAK, €ro (pU3UYecKHe U
XUMHUYECKHE CBOWMCTBA, MOJy4YeHHE U NpuMeHeHue. Coau aMMOHMS, UX (PU3NYECKUE U
XUMUYECKHUE CBOMCTBA, NpuUMeHeHue. KauecTBeHHas peakluss Ha HOHbI AMMOHHSL.
A3OTHasi KHUCIOTa, €€ ToyiyueHue, GU3NUYEeCKUe W XMMUYECKHE CBOMCTBa (00IIMe Kak
IpeCTaBUTENs Kiacca KUCIOT U cneuuduueckue). Mcnoap3oBaHue HUTPATOB U coJiei
aMMOHMUS B KAYECTBE MUHEPAJTIbHBIX YA00OpeHUI. XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIEn
Cpenbl COEAMHEHUSIMHU a30Ta (KUCIIOTHBIE JOXAM, 3arpsA3HEHUE BO3J1yXa, MOYBBI U
BogoéMoB). Docdop, amnorponueie Mmogudukauu Gocdopa, puzndeckre 1 XUMUYECKUE
coiictBa. Okcun docdopa (V) u dochopHas kuciaora, GU3MUYSCKUE U XUMHUUECKUE
cBoicTBa, mosryuenue. Mcnonp3zoBanue hpochaTtoB B kKauecTBE MUHEPATBHBIX yI0OPECHHIA.

O6m1as xapaktepuctuka 3eMeHTOB |VA-TPYIIIBI. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHH  OKHCIEHHUS. YTJIepojA, aUIOTPONHbIE  MOJIU(DUKALINH,
pacnpocTpaHeHue B mpupoje, (U3MYECKue M XUMUYECKHE CBOMCTBa. AJcopOuus.
Kpyrosopot yriaepona B npupoje. Okcuapl yriaepoja, ux (Gu3n4ecKue U XUMUYECKUE
CBOMCTBA, JIEWCTBHE HA KUBBIE OPTAHU3MBI, TIOJYYEHHE U MPUMEHEHUE. DKOJIOTMYECKUE
npo0JieMbl, CBsi3aHHbIe ¢ okcuaoM yriepozaa (IV), rumoresa rio0albHOIO MOTEILICHHUS
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KJIMMaTa, MapHUKOBBIM 3(dexT. YronpHas KucIoTa U e€ COlM, UX (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA, OJMyueHUe U mpuMeHenne. KauectBennas peakius Ha KapOoHart-
noHbl. Mcronb3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM
XO3SMCTBE.

[lepBoHayanbHble TOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHMSIX
yraepoja (MeTaH, STaH, JTUJIEH, alleTWIeH, 3TaHOJ, TIULEPUH, YKCYCHAas KHUCIIOTa).
[TpupoHBIE UCTOYHUKH YTIIEBOAOPOAOB (YroJib, MPUPOJHBIN Ta3, HEMTH), MPOTYKTH HX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINTUICHHOCTH. [loHsATHE 0 OHOTOTHYECKU
BaXKHBIX BEIIECTBAX: *UpaxX, Oelkax, yrieBojax - MU UX POJIM B KU3HU YEIOBEKA.
MatepuanbHO€ €AMHCTBO OPIraHUYECKUX U HEOPTAHMUECKUX COSAMHEHUN.

KpeMHuii, ero ¢usznyeckre u XMMUYECKHE CBOMCTBA, MOJYyYECHHUE U MPUMEHEHUE.
CoenuHenust kpeMHus B npupojae. Oomme npencrasicHus o6 okcuae kpemuaus (1V) u
KpeMHueBor kuciore. CHUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiime cTpouTenbHBIE MaTepHalbl:  KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoOnemMbl 6€30macHOr0 MCIHOJIb30BAaHUSI CTPOUTENIBHBIX MAaTEpPHAJIOB B
MOBCEIHEBHOM JKH3HHU.

Xumuueckuii SKcnepumenm:

U3yueHHEe OOpa3loB HEOPTraHUYECKUX BEIECTB, CBONCTB COJISHOW KHUCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMil Ha XJOPUA-HOHBI U HaOIIOJCHUE MPU3HAKOB HX
IPOTEKaHUSs, ONBITHI, OTPAKAIOIIKNE (PU3UUECKUE U XUMUYECKUE CBOMCTBA raJlOT€HOB U UX
COeMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEpPUANOB), O3HAKOMIICHHE C
oOpasmamu  XJIOpUIOB (TajJOT€HUJIOB), O3HAKOMJIEHHWE C oOpa3lamMu cepbl u e€
COETMHEHMSIMU (BO3MOXHO HMCIOJIb30BAHUE BUAEOMATEPUAIIOB), HAOIIOJEHUE TpoLecca
oOyrnvBaHus caxapa MoJi JEeHCTBUEM KOHIICHTPUPOBAHHON CEpHOM KHCIOTHI, U3yUYCHHE
XUMUYECKUX CBOMCTB pa30aBIIEHHOM CEpHOM KHUCJIOTHI, MPOBEACHUE KaueCTBEHHOU
peakuuu Ha cyiab(paT-uoH M HaOJOJIEHHE MPU3HAKA €€ MPOTEKAHMs, O3HAKOMJIEHHE C
bu3MYeCKUMU CBOMCTBAMHU a30Ta, (hochopa 1 X COeTMHEHUI (BO3MOKHO UCTIOH30BAHKE
BUJICOMATEPUAIIOB), OOpa3llaMu a30THBIX U (PocHOpHBIX yHAOOpEHUid, TMOJydYEeHHE,
coOupaHue, pacro3HaBaHUE U U3yYeHUE CBOWCTB aMMHUaKa, MPOBEACHUE KaueCTBEHHBIX
peaknuii Ha WOH amMMOHHMS W (ocdar-MOH U HM3ydeHUE MPU3HAKOB HUX MPOTECKAHUS,
B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTBI € MEIbI0 (BO3MOXHO
UCITOJIb30BAHUE BHJIEOMATEPUAIIOB), M3YYEHUE MOJEIEH KPUCTALUIMYECKUX PEIIETOK
anmasa, rpaduta, ¢yiiepeHa, 03HaKOMJICHUE C MPOIECCOM aAcopOIUU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM MPOTHUBOrasa, MoJIy4eHue, CoOupaHue,
pacno3HaBaHWE M HM3YyYECHHE CBOMCTB YIJIEKHUCIOTO ra3a, MPOBEJCHHE KayeCTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-MOHBI M H3y4YEHUE MNPU3HAKOB HMX NPOTEKAHMS,
O3HAaKOMJIEHME C  MNPOAYKIMEH  CHJIMKAaTHOW  NPOMBINUIEHHOCTH,  pELICHUE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BakHelIne HeMeTaulbl U X COSAMHEHUS.

MeTtajibl 4 MX COeAMHCHUA
O6Hlaﬂ XapaKTCPUCTHKA XUMHNYCCKUX JJICMCHTOB - MCTAJJIOB Ha OCHOBAHHHN HX
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noJjiokeHus B lleprommueckon cucreme xummuueckux sneMeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTamnueckas CBSI3b U MeETaJUIMYeCKas
KpUCTaJUIMYeCKasg PpPEmETKa. JIEKTPOXMMHUYECKUNA Ppsifi HaNpsDKEHWM  METaslloB.
du3nyecKne 1 XMMHIECKHE CBOMCTBA MeTa/IOB. OO0IIIHE CIIOCOObI MOTyYeHNS METaJIIOB.
[ToHsATHE O KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yT'yH, TIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY U ITPOMBIIIICHHOCTH.

[Ilenounsie MeTambl: mONOXKeHUWE B llepmogmueckod cHUCTEME XUMHYECKUX
sanemenToB .M. MeHueneeBa, CTpOEHHE HX AaTOMOB, HAaXOXJICHUE B TIPUPOJE.
dusznyeckue U XMMHYECKHE CBOWCTBa (Ha mpuMepe Hatpus W Kaiaus). OKCHUIbI U
TUJIPOKCUBI HATPUA U Kalnsl. [[pruMeHeHne MEen0UYHbIX METAIIIOB U UX COCTUHEHU.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM Y KaJblUi: TonoxkeHue B [lepuoanyeckon
cucteMe xuMuueckux aneMeHToB .M. MenaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKICHUE
B mpupojsie. OU3NYECKUE M XUMHUYECKUME CBOMCTBA MarHusi W Kaiblvs. BaHeumne
COCAMHEHUS Kajbllusd (OKCHJA, THUIPOKCHUI, CcOJik). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpPaHECHUS.

AJIOMUHUN: TI0J0KeHue B [leproanueckoi cucteme XuMu4deckux snemeHton J1.1.
MenaeneeBa, CTpOCHHE aToma, HaxoKaeHUe B mpuponac. OU3NUECKHE U XUMHUYECKHUE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUJIPOKCHIA ATFOMUHUSI.

Kenezo: mnonoxenue B [lepuoanyeckoit cuCTEME XUMUYECKUX DJIEMEHTOB
JI.1. Menneneera, CTpOEHHE aTOMa, HAXOXKIACHHE B Ipupoae. Duzndeckue n XuMHUIECKUE
cBoiicTBa xene3a. Oxcupl, Tuapokcuabl u cou xenesa (1) u xenesa (1), ux cocras,
CBOICTBA U MOJIYyYCHUE.

Xumuueckui sKcnepumenm:

O3HAKOMJICHUE C 00pa3llaMyd METAJJIOB U CILJIABOB, UX (PU3NUYECKUMH CBOMCTBaMH,
W3yYE€HHE  PE3yJbTaTOB  KOPPO3UU  META/UIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUA KAJIbIIUSI U HATPHUS C BOJOM
(BO3MO>XHO MCIOJIb30BaHUE BUICOMATEPUAIOB), UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI,
mpoIiiecca ropeHus xKejeza B KUCaopoe (BO3MOXKHO UCTOJIb30BAHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAaY€CTBEHHBIX PEaKI[Ui HAa MOHBI (MAarHUs, KAJIbIIHSI, aTFOMUHMUSI,
munka, skenesa (1) u xenesa (I1), memu (I1), HaOmoaeHMe W onMcaHWe MPOILIECCOB
OKpallMBaHUS [JIAMEHU MOHAMU HATpHsl, Kallisg U KaJIbLUs (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATEPHUATIOB), HCCIe0BaHUE aM(pOTEPHBIX CBOWCTB THUAPOKCHIIA ATIOMUHUS U
TUAPOKCUIA IHMHKA, pElIeHHE OJKCIEPUMEHTAIbHBIX 3ajlad 1o Teme «Baxkneime
METAJUUIbl K KX COETUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa w Marepuanbl B TOBCEIHEBHOM KW3HHM YEJIOBEKa. be3ornacHoe
WCIIOJIb30BAaHUE BEMIECTB U XHUMHYECKUX peakuuii B ObiTy. IlepBas momoms mpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKawlIleh cpeasl (TpeaesbHas JIOMyCTUMAs
KoHeHTparusi BemecTB (manee - IIJIK). Poib XumMum B pemieHUH SKOJOTHUECKUX

13



npo0JieM.

Xumuueckuu sKcnepumenm:
HW3yuyeHHe O0O0pa3lloB MaTepuajioB (CTEKJIO, CIUIAaBbl METAJIOB, TOJHUMEPHBIC
MaTepuabl).

Mesicnpeomemnule cesaszu

Peanmnszanpss MeXnpeaMETHBIX CBA3CH IpU HM3YyYEHUM XUMUA B 9 Kiacce
OCYIIIECTBIISIETCS YEPE3 UCIIOJIB30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX NOHIATUMN, TaK
U TIOHATHUM, SABJBIFOIIMXCS CHCTEMHBIMH JUISI OTACJIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4YHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpUS,
aHaln3, CHUHTE3, KiIaccu(ukaims, TMEepUOJAUYHOCTh, HAONIOEHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, H3MEPEHUE, MOJIEb, SBICHUE, MAPHUKOBBIA 3()QPEKT, TEXHOJIOTHs,
MaTepHuaIbl.

®duznka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIWJ, H30TOIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, 3JIEKTPUYECKUM 3apsl]l, IPOBOJHMKH, ITOIYIIPOBOIHUKH,
TUBJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTAIUIMYECKAs PEIIETKA, CIUIaBbl, (PU3HYECKHE
BEJIMYUHBI, EIMHULBI H3MEPEHMs, KOCMHUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3IBL,
CoumHize.

buonorust:  ¢oTtocunTes, npIXaHue, Ouochepa, HKOCUCTEMA, MUHEPAIIbHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOJIbI, IOJE3HBIC
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS IIPOrPaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUs
JOCTHTAIOTCS B XO0Jie OOYyYCHHMS XUMHUHM B €IMHCTBE YYeOHOH M BOCIHTATEIHHOM
NESATETLHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMH COIIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPHHATHIMH B 00IIIECTBE IIPaBUIaMU K HOPMaMH
MOBEICHUS ¥ CTIOCOOCTBYIOT IIPOIIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHSI M COITMATTN3AIIAN
00yJarommXxcs.

JInunoctHBIE pe3yabTaTh OTpaXkaroT FOTOBHOCTH 00yJaronuxcs
PYKOBOJICTBOBAThCSI CHCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACITUPCHUEC
OIIBITA IESATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U
HAayYHOMY HACIIEIMI0, MOHUMAHUS 3HaYCHHS] XUMUUECKON HAYKU B )KU3HH COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTM BIAJETh JOCTOBEpHOM uH(pOpMalMeil o MepeloBbIX
JTOCTHKECHHSIX U OTKPBITUSX MUPOBON U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOILIECTBA;

2) TpaKIaAHCKOT0 BOCTIMTAHMS:

MPEJICTABICHUS O COLMATIbHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOILICHUH B
KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIICIOBATENIbCKOM, TBOPYECKOW M JIPYTMX BHUJAX JEITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENBHOCTM  TMPU  BBIMIOJIHEHUH  YYCOHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJHEHUN XUMUYECKUX DKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aWMMOMOHMMAHUIO M B3aUMOIIOMOIIM B MPOILIECCE 3TOU
y4eOHOU NeATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE U TIOCTYNKH CBOUX
TOBapUIIEH C TMO3UIAM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJIEICTBUU ITIOCTYIIKOB;

3) eHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUE TNPEACTABICHUS O BEUIECTBE M XHUMHUYECKOW PpEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIIME OCHOBY
JUIS TIOHUMaHHUS CYIIHOCTH HAy4HOM KapTHHBI MHUpa, MPEICTaBiICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJIHON CPENOH, O
POJIM XMMHHU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITO3HABATEIbHBIE MOTUBBI, HAIIPABJIICHHBIE HA TIOJIyYEHNE HOBBIX 3HAHUU 10 XUMUU,
He0oOXoauMbIe 151 00BICHEHHs HAOJI01aeMbIX MIPOLECCOB U SABJICHHUM, TO3HABATEIBHOM,
UH(POPMAIIMOHHON U YUTATENbCKON KyJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSATEIBHON
paboThI C y4eOHBIMHU TEKCTAMH, CITPABOYHOM JTUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
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MHTEpEC K 00YyUYEHHUIO U TTO3HAHUIO, TH0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh
K caM000Opa30BaHUIO, MPOEKTHON U UCCIEAOBATEIBCKON IEATETbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABICHHOCTH U YPOBHS OOYUEHHMS B TaJIbHEUIIIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbA:

OCO3HaHUE LEHHOCTU »HU3HU, OTBETCTBEHHOI'O OTHOULIEHMSI K CBOEMY 30pOBBIO,
YCTaHOBKHU Ha 3/I0pPOBbII 00pa3 KU3HU, OCO3HAHUE MOCJIEICTBUI U HENPUITHE BPEAHBIX
npuBbIYEK  (YNMOTPEOJIEHUs  aJKOTojisl, HAPKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH
coOroieHNsl MpaBuil O€30MaCHOCTU MPHU OOPALEHUH C XMMHUYECKMMHU BELIECTBAMH B
OBITY U peajbHOM KU3HU;

5) TpyAoBOro BOCIIHTAHUSI:

UHTEPEC K MPAKTHYCCKOMY H3yUeHHUIO Mpodeccwii M Tpyaa pas3IMYHOro poja,
YBOKEHUE K TPYAy M pe3yjbTaTaM TPYIOBOH IEATEILHOCTH, B TOM YHCIIC Ha OCHOBE
NPUMEHCHHS TPEJAMETHBIX 3HAHUM MO XWMHUH, OCO3HAHHBIH BBIOOP WHIAMBHIYaTbHOM
TPAaeKTOPUHU TPOJO/DKEHHsS 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIICIIHOM
npoeCCHOHATBHON IEATCIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
alalTUPOBATHCS B MPOGECCUOHATBHON CpeJIe;

6) IKOJIOTrHYECKOr0 BOCTIMTAHMA:

HKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIICHHE K MPUPOJE KAK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, TOHUMAHUE LEHHOCTU 3JI0POBOrO M OE3011aCHOrO
oOpaza KHU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (HU3MYECKOMY U
NICUXUYECKOMY 3/I0POBbIO, OCO3HAHHME LIEHHOCTH COOJIOJEHUs MpaBui O€30MacCHOro
NOBEJIEHUs IPpU paboTe ¢ BELIECTBAMHU, a TAKKE B CUTYALUAX, YTPOKAIOLUINX 310POBBIO U
JKU3HHU JTIOACH;

CHOCOOHOCTH IPUMEHSTh 3HAHUSI, IOJyYyaeMble PU U3YYEHUH XUMUH, JUISL PELICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAKLIEW MPUPOAHOW CPEIOW, Ui TMOBBILIEHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYpPbl, OCO3HAHUS I100ATBHOTO XapaKTepa 3KOJOTHYECKUX IpodsieM
U MyTE€d MX PELIEHUsS INOCPEICTBOM METOJOB XWMHH, 3KOJIOTMYECKOTO MBIIUIEHUS,
YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEJIbHOMW, KOMMYHUKATUBHON M COLMAIBHOU
MPaKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocTtaBe meTanpeMeTHbIX pe3yIbTaTOB BhIACIISIOT 3HAYUMBbIE JIJ11 (POPMUPOBAHUS
MHUPOBO33pEHUSI OOIEHAyYHbIC TMOHATHS (3aKOH, TEOPHSs, MPUHIIMI, TUNOTe3a, (akT,
cucTema, Mpouecc, HIKCIEPUMEHT U JIPYroe.), KOTOPbIe UCIOIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4YeOHBIX MpeAMEeTax W MO3BOJSIOT HAa OCHOBE 3HAHUW M3 ITUX MPEIMETOB
dbopMHpOBaTH TIPEICTABIICHUE O 1ETOCTHON HAYYHOW KapTUHE MUpPA, U YHUBEPCAIbHbBIE
y4ueOHbIC IeUCTBUS (TT03HABATEIbHbIC, KOMMYHUKATHUBHEIE,

peryJSTUBHBIE), KOTOpBIE obecrneunBarOT dbopmupoBaHue TOTOBHOCTH
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K CaMOCTOATCIIbHOMY IINIIAHUPOBAHHIO KU OCYHICCTBJIICHUIO yqe6H0ﬁ ACATCIBHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiCTBHS
Bba3oBble JJoruueckue JelicTBUA:

YMEHUS HUCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUIECHUS] IPU OCBOCHUMW 3HAHUM:
pPacKpbIBaTh CMBICII XUMHUYECKUX MOHSATUN (BBIACIATh WX XapaKTepHbIC NPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JPYTUMH TOHSTHUSMH), HCIIOIb30BaTh TOHATHS IS
OOBSCHEHHsI OTACIBHBIX (DAKTOB W SIBJICHHM, BBHIOMPATh OCHOBAHUS W KPUTCPUU IS
KIacCU(UKAIMM XAMHUYECKHX BEIIECTB W XUMHUYECKHX PEaKIui, yCTaHaBIUBAThH
MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXIy OOBEKTaMH H3YyUYCHHS, CTPOUTH JOTUYECKHUE
paccyxkaeHuss (MHIYKTUBHBIE, JI€AYKTUBHbIC, IO AaHAJOTWHU), J€JIaThb BBIBOABI U
3aKJIIOYCHUS,

YyMEHHE TPUMEHAThH B TMPOIECCe TO3HAHUS TMOHATUA (MpEeAMETHhIE U
METaNnpeIMETHbIC), CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yEMbIE B XHUMWH,
peoOpa3oBbIBaTh IIHPOKO IPUMEHSIEMbIE B XHMHH MOJCIBHBIC TPEICTABICHUS -
XUMHUYECKUI 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUECKas PopMysia U ypaBHEHUE XUMHUYECKON
peaKIuy - MpU pelieHuH y4eOHO-TT03HABATEIbHBIX 3aJ1ad, ¢ YUYETOM ITHX MOJEIbHBIX
MPEJICTABJICHUN BBISBJISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKU H3YYa€MBbIX
O0OBEKTOB - XHMMHYECKMX BEIIECTB M XHUMHUYECKUX PEaKIUi, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CIICIICTBEHHBIC CBA3W W NPOTUBOPEYHS B HM3YYaEMBIX
npoueccax v siBICHUSX.

ba3oBble ncciaenoBarTejabCKHe 1eCTBUSA.

YMEHHUE UCIIOJIb30BaTh MOCTABJIEHHBIE BOITPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHUS,
a TaKXe B Ka4ECTBE OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHU;

NpUOOpPETeHUE ONbITa 1O IUJIAHUPOBAHUIO, OpPraHW3allud U  MPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOJA0M IMPOoIecca, CAaMOCTOSTETLHO
IIPOTHO3UPOBATH €0 Pe3yJIbTaT, HOPMYITUPOBATH 000OIIEHUS U BEIBOBI 110 pe3yJIbTaTam
MPOBEJAEHHOIO OMbITA, UCCIEAOBAHMUSA, COCTABIIATH OTUET O MIPOJIETITaHHON padoTe.

Pabora ¢ nndopmanueii:

yYMEHUE BbIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIUIO PAZTUUHBIX
BUJIOB W (OpPM TMPEJCTABJICHUS, IOJYy4aeMyl0 M3 pPa3HbIX MCTOYHHKOB (HAY4HO-
MOMyJIsipHAsl JTUTEpaTypa XUMHUYECKOTO COJIEPIKaHMsI, CIIPABOYHBIE MOCOOUS, PeCcypChl
HNHTepHeTa), KpUTUYECKH OIICHUBATH TPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPHUMEHSTh pPa3IMYHbIE METOAbI M 3alpochl TPH IOWUCKE W OTOOpe
uH(OPMAITUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JJISI BHITTOJTHCHHS YICOHBIX U
MO3HABATENIbHBIX 3a7a4 OIpPEAENIEHHOIO THUIla, NPUOOpPETEHUE OMbiTa B 00JacTU
UCIIOJI30BaHUSI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIQJICHHE
KYJbTYpPOU aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSTEIILHO
BBHIOMpaTh ONTUMANBHYIO (GopMy mpeacTaBieHUus HHOOPMAUM U WILIIOCTPUPOBATH
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peniaeMbIe 3aa4i HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpyrumMu popmamu rpaduku
1 UX KOMOMHAIUSIMH;

YMEHUE UCTIOIh30BaTh M aHAJTM3UPOBATH B IIPOIIECCe YICOHON B MCCIIeI0BATEILCKON
NEeATETLHOCTH WH()OPMAIIUIO O BIUSHUW TPOMBIITUICHHOCTH, CEJIBCKOTO XO3SIMCTBA H
TpPaHCIIOPTa Ha COCTOSTHUE OKPYIKAFOIICH MPUPOTHON CPEIbI.

KoMMyHnKaTHBHBIE YHUBEpPCaJIbHbIe YUeOHbIE 1eHCTBUA:
YMEHHE 3aJi1aBaTh BOMNPOCHI (B XOJ¢ nuajora u (Wiu) JUCKYCCUHU) MO CYIIECTBY

o0cyxmaemMoil TemMbl, (POPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS
MPEJIOKEHHON 3a/1a4u;

NpUOOpPETEHUE OIbITa MPE3CHTALMU PE3YJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO
AKCTIEpUMEHTa (J1a00paTOPHOTO OIbITa, JabOpaTOpHOM pabOThl MO HUCCIETOBAHUIO
CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAaMHU IO3HABAaTEIbHOH U
UCCIIEJOBATENbCKON JEATEIbHOCTU MPHU PEIICHUH BO3HUKAIOMIMX MPOoOJieM Ha OCHOBE
yué€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMHN (00CYyX IeHUsl, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBI», KOOPIHMHAIIHSI COBMECTHBIX JIEHCTBHM, ONIPEACIICHUE KPUTEPHEB 110
OIICHKE KaueCTBAa BBIIIOJIHEHHOW PabOThI U IpyTHUE);

PeryasiTuBHbIC YHHBEPCAJIbHbIE yYeOHbIE 1eliCTBHS:
YMCHHUC CaMOCTOATCIBHO OIPCACIIATL LCJIHM  JACATCIBHOCTH, IINIAHUPOBATD,

OCYIIECTBIISATh, KOHTPOJUPOBATH M TMpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BbIOMpaTh Hamboiee S(PQexTuBHBIC CMOCOOBI pEIICHUS Y4YEOHBIX H
NIO3HABATENIbHBIX  33Ja4, CaMOCTOSITEJIBHO  COCTAaBIATh WM  KOPPEKTHUPOBATH
IIPEIOKEHHBIA AITOPUTM ACHUCTBUM MPU BBINOJHEHUMU 33JaHUN C YUYETOM IOIYYEHHUS
HOBBIX 3HaHUUA 00 H3ydyaeMbIX OOBEKTaxX - BEIIeCTBAX M PEaKLUMsIX, OLEHUBATH
COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBJICHHOM LEIM, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIAraéMbl€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTENBHOIO COJEpKaHUS,
YCTAHOBJIGHHOTO JJaHHOW (enepaibHON padodeil mporpaMMoM, BBIICISIOT: OCBOCHHBIE
00y4JaronuMuCs Hay4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI JACUCTBUH, crierUpUUIECKUe IS
IpEeIMETHON 001acTH « XUMUS», BUJIBI IEATEILHOCTH 10 TTOJIYYSHUIO0 HOBOT'O 3HAHMSI, €T0
WHTEPIpETaluy, TPeoOpa30BaHUI0 W MPUMEHEHUIO B PA3UYHBIX YYCOHBIX M HOBBIX
CUTYyaIUSX.

K koniy oOydeHus B 8 kJjacce MpeaMeTHbIC pe3ybTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PaCKpeIBaTb CMBICI OCHOBHBLIX XHUMHUYCCKHUX MOHSTUM: aToOM, MOIJICKYJIA,
XUMHUUYECKUI 9JICMCHT, IIPOCTOC BCIUICCTBO, CIIOKHOC BCHICCTBO, CMCCh (OI[HOPOI[HaH u
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HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHTENIbHAs aTOMHAash W MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS] Macca, MacCoOBast I0JIsl XUMHYECKOTO DJIEMEHTA B
COCIMHEHUM,  MOJISIpPHBIA ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBaHHE,  COJb,
AJIEKTPOOTPUIIATEIILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKass peaKilus, Kiaccuuraius
peaKuuii: peakuny COEAUHEHUs, PEaKIUKU Pa3JIOKEHUs, PEAKIUH 3aMEIICHUS, PEaKIuu
o0MeHa, 9K30- U SHJOTEPMHUUECKHE PEaKINH, TeIIOBOM 3(PPEKT peakiuu, siApo aToMa,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOWTa b, paJuyC aToMa, XHUMHUYECKas CBA3b,
MOJISIpHAsE M HEMOJISIpHAs KOBAJIICHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBast 107151 BellecTBa (IPOLICHTHAsI KOHIIEHTpAIUsi) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN W IPUMEHSIThH 3TH
MOHATHS TIPY ONKMCAHUU BEILIECTB U UX MPEBPALICHUN;

WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIS COCTaBJIeHHs (POpMyJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTIPEJIENISTh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHD
OKUCJICHHSI JJIEMEHTOB B OWHApPHBIX COCIMHEHUAX, NPUHAICKHOCTh BEIIECTB K
omnpeneaéHHOMY KJAcCy COeauHEeHUH 1o QopmynaM, BHUJ XUMHYECKOW CBs3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;

packpsiBaTh cMbIch [lepuoanyeckoro 3akona (.M. Menaeneesa: 1eMOHCTPUPOBATH
MOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKUX 3JJIEMEHTOB OT HUX
nonoxkenuss B llepumonnueckoit cuctemMe, 3aKOHOB COXPaHEHUS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTapo;

OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyio dopmy Ilepuoguyeckoid cUCTEMbI
XUMHUUYECKUX JJIEMEHTOB: pa3inyaTh MOHATUS «rJ1aBHas mnoarpynmna (A-rpymnma)» u
«mobounas moarpymnmna (b-rpynma)», maneie ¥ OONbIIME TEPUOIBI, COOTHOCHUTH
0003HaUYeHUs, KOTOpble MMEIOTC B Tabnuie «llepronuueckass cucreMa XUMHUUYECKUX
anemMeHToB /.M. MenneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sjapa, oOIlee YHCIO JJICKTPOHOB U
pacrpeiesieHue UX o JICKTPOHHBIM CJIOSIM);

KIacCU(PUIIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThI, HEOPraHHMYEeCKHE  BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacCTBYIOIIMX B PEaKI[UU BEIIECTB, MO
TerioBoMy b DEKTy);

XapaKTepU30BaTh (OMUCHIBAThH) O0IINE XUMHUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOATBEpXkKAash  ONHCaHUE MPUMEPAMU  MOJICKYJSAPHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILCHUN B Pa3JIUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MAacChl BEUIECTB,
MaCCOBYIO JOJIF0 XMMHUYECKOr0 3JIEMEHTa 1Mo (OopMyJie COCIMHEHUS, MaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKInu;

MPUMEHSITH OCHOBHBIE OIEPALMK MBICITUTEIBHON NEATeIbHOCTH - aHAJIU3 U CUHTE3,
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cpaBHEHHUE, 0000IIeHHE, CUCTeMaTH3allul0, KIacCU(UKAIUIO, BbISBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€M - JJII M3YYCHUS CBOMCTB BEIIECTB M XWMHYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS - HAOJIOICHUE, U3MEPEHHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasbHbII U MBICJICHHBIN );

CJIeI0OBaTh IpaBWJaM MOJb30BAHMS XUMHUYECKOW NOCYJOM H J1a0OpaTOPHBIM
o0opy0BaHHEM, a TaKXKe MpaBWiaM OOpallleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSMU IO BBITIOTHEHUIO Ja00PATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHUIO U
COOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
MPOBOJAUTh XUMHYECKUE ASKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IWIEIOUYEH U
KHUCIIOT C TIOMOIIIBIO HHANKATOPOB (JTaKMyC, peHoI(PTaIenH, METUIIOPAHXK U IPyTHE).

K koHiy oOydenus B 9 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMbBICII OCHOBHBIX XMMUYECKUX MOHITUN: XUMHUUYECKUN SJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTb,
AIIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCJIEHUS, XMMHUYECKas peaklHs, XUMUYecKas
CBA3b, TEIUIOBOWM 3(PPEKT peakiuu, MOJib, MOJSPHBIA O0BEM, PACTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs] JUCCOLMALUs, pPEaKIUHM HOHHOro OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pEaKIIUH,
OKHCJIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHHUE
U BOCCTAaHOBJICHHE, aJJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBSI3b (KOBAJIEHTHAas,
WOHHAs, METa/NINYecKasi), KpUCTAJUIMYECKass pemeéTKa, KOppo3us METAaJIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOU PEAKLINHU, ITpeIesIbHO fJonycTtuMas koHueHTpauus [1JIK BemecTsa;

WJUTEIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHATHITU
MOHSATHUSI TIPU ONHMCAHUU BEIIECTB U UX MPEBPaIICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [JISi COCTaBJ€HUs (OpMYJ BELIECTB M
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX JJIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOIO COCTABA, IPUHAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJ1accy
COeNMHEHH 10 ¢opMmynaMm, BHUJ XUMUYECKOM CBs3W (KOBAJICHTHAs, WOHHAas,
MeTaJuInYecKas) B HEOPraHMUECKUX COETMHEHUSX, 3aps]l HOHA 110 XUMUYECKOU opMmyiie,
XapakTep cpeapl B BOAHBIX pAacTBOpaXx HEOPraHUYECKUX COCJAMHEHUM, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbici  Ilepumogumueckoro  3akoHa .M.  MeHneneeBa u
JEMOHCTPUPOBAThH €ro MOHUMAaHKE: ONMUCHIBATh U XapaKTepU30BaTh TaOIMUYHYIO (HOpMy
[leprnonnyeckoil CUCTEMbI XMMHUYECKHX OHJIEMEHTOB: pa3jinyaTh MOHSTHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mnobdounas noxarpymnmna (b-rpymma)», mansie u OombIve
NEPUObI, COOTHOCUTh 0003HAYEHUSI, KOTOPbIE UMEIOTCA B MEPUOAMUYECKON TabiuIe, C
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB U
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3aps sapa, 00IIee YMCIo IEKTPOHOB U PACTIpeIe]ICHUE MX IO AJIEKTPOHHBIM CJIOSIM),
OOBSACHSTH OOITHE 3aKOHOMEPHOCTH B I3MEHEHUN CBOWCTB JIEMEHTOB U UX COSAMHEHUHN
B IIpe/eyax MajbIX MIEPUOAOB U TJIABHBIX MOATPYII C YUETOM CTPOCHHUSI UX aTOMOB;

KIacCu(pUIMpoOBaTh  XUMUYECKHE  DJIEMEHThI, HEOPTaHMYECKHE  BEIIECTBA,
XUMHUYECKUE peakIuu (M0 YUCIY M COCTaBY YYacTBYIOUIMX B PEAKIUU BEUIECTB, IO
TerI0BOMY A (DEKTy, 110 M3MEHEHHIO CTETICHEH OKUCIICHUS XUMHIECKUX JICMEHTOR);

XapaKTepPU30BaTh (OMUCHIBATH) O0mMME W CHEIUPUISCKHE XUMHUYECKHE CBONCTBA
MPOCTHIX M CJIOXHBIX BEIIECTB, MOJATBEPkKAAsi ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUH COOTBETCTBYIONIUX XUMHUUECKUX PEAKIIHIA;

COCTABJISITH YPaBHEHUS SJIEKTPOJUTUYECKON IUCCOLMAIMU KHUCJIOT, IIEJoued H
COJICH, TIONTHBIE W COKpaIIEHHBIC YpPaBHEHUS PEaKIMii MOHHOTO OOMEHA, ypaBHEHUS
peakiuii, MOATBEPKAAIOIINX CYIIIECTBOBAHME T€HETUYECKON CBSI3M MEXY BEIIECTBAMU
Pa3IUYHBIX KIIACCOB;

PacCKpbIBaTh CYIUIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHca ATUX PEaKIIUii;

MIPOTHO3UPOBATh CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKaHUS XUMHYECKUX MMPEBPAICHUHN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa Mo (PopMylie COCAUHEHUSI, MACCOBYIO JOJIO
BEII[ECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUU;

cOOIO/IaTh TMpaBWUiia TMOJb30BAaHUS XMMHYECKOM TOCYJ0M M JabopaTOpHBIM
000opy/lOBaHUEM, a TakXKe MpaBuja OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKITUSIMU 110 BBITIOJTHEHUIO JTAOOPATOPHBIX XMMUYECKUX OTBITOB 1O MOTYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIIEKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMU, TOATBEPKAAIONINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOpHI-, OpomMua-, MOAUI-, KapOoHAT-,
dbocdar-, cunukar-, cyabdar-, THIAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U HOHBI U3YUEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OINEPALMKM MBICITUTEIBHON NEATeIbHOCTH - aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYNHHO-CIIEJICTBEHHBIX CBA3EH
- JUI U3yYEHHS CBOMCTB BEIIECTB U XUMHUECKHX PEAKITNH, €CTECTBEHHOHAYYHBIC METO/IBI
MO3HAHUSL - HAOMIOJCHUE, U3MEPEHHE, MOJCIUPOBAHUE, IKCIEPUMEHT (peasibHbIA U
MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
HanmenoBanue
KonnuecTto OcHOBHBIE BUIBI A€ATEIHLHOCTH
Nen/mi|  pa3nmenoB u Tem Conepxxanue 00yueHus
4acoB oOy4Jaronmxcs

y4eOHOro MpeaMeTa

Pa3znean 1. IlepBoHayaibHble XUMHUYECKHE MIOHATHS

1.1 [Xumusa - BaxkHast 5
001aCTh
CCTECTBO3HAHMS U
MPaKTUYECKON
TIeSITeIbHOCTH

4CJIOBCKA

[IpeaqmeT xumuu. Posib XuMuu B )KU3HU
JyeI0BeKa. XMMUS B CHCTEME HayK.

Tena n BemecTBa. OU3NUECKUE CBOKMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB.
[TonsiTHE O METOaX TTO3HAHMS B XHUMHH.
UucTtsie BemecTBa u cMecu. CiocoObl
pa3ICJICHUS] CMECEH.

Xumuueckuit Ixkcnepumenm:
/{emoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOW MOCYJIOH, C
MmpaBuIamMu paboThI B JabOpaTOpuu U
npruemMaMu oOparieHus ¢ J1abopaTopHbIM
000py10BaHUEM.

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHWYCCKUX BEIIECTB - METAIIOB U
HEMETAJIJIOB.

CniocoOnI pa3aeneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,

TUCTUIUIALINS, XpoMaTorpadus).

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
PackpbpIBaTh pOJIb XUMUU B TIPUPOC U
PKU3HH YeJIOBEKa, €€ CBS3h C IPYTUMH
HayKaMHU.

PaziuaTh 9MCTHIC BENIECTBA U CMECH;
OJIHOPOJIHBIE U HEOAHOPOIHBIE CMECH.
Paznmuuate pusudeckrne 1 XUMHUIECKUE
SIBJICHMSI.

CrnenoBaTh aJIrOPUTMaM HUCTIOIb30BAHUS
PKCIIEPUMEHTAIBLHBIX METOJIOB -
HaOJII0/ICHHS M dKcriepuMeHTa. Habmronath
U OMKCHIBATH OOBEKTHI MPU TPOBEICHUN
TEMOHCTPAIMIA U Ta00OPaTOPHBIX OBITOB
M0 U3y4CeHUIO (PU3MUYECKUX CBOWCTB
BEIIIECTB, CITOCOOOB Pa3CICHHS CMECCH
BCIIECTB.

[[pOBOINTE XUMHUYECKUI SKCIIEPUMEHT IIPU
pa3zejIeHuU cMecel (Ha mpuMepe OYNCTKH

MMOBAPEHHOW COJIN) B XOJI€
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VlabopamopHvie onvimol:

N3yyenue W onucaHue  (U3HYECKUX
CBOMCTB o0pa3uos HEOPraHUYECKUX
BEILECTB.

M3yueHnue cnoco0oB pa3esieHus cMecei (¢
MOMOIIbIO MarHuTa).

[ Ipakmuueckue pabomoi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuu 1
NpUEMBI 00OpalleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

No 2. Paznenenne cmeceli (Ha mpuMepe
OUYMCTKHU MMOBAPEHHOU COJIN)

npakTu4eckor padoTsl Ne 2.

CrneoBath npaBuiIaM MOIb30BaHUS
XUMHUYECKOU MOCYA0M U 1a00paTOpHBIM
00OpyZI0BaHUEM, a TAKXKE TPABHIIIAM
oOpallleHus! C XMUMUYECKUMH BEILIECTBAMU B
COOTBETCTBUM C HHCTPYKLUEU MIPU
BBITIOJTHEHUH MTPaKTU4YecKor paboTsl Ne 1.
BeIcTpanBaTh pa3BEPHYTHIE TNCHMEHHBIE U
YCTHBIE OTBETHI C OIOPOM HAa MH(POPMALIHIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTEpUasOB,
PaMOTHO MCHOJb30BATh U3yYEHHBIN
[MOHSATUWHBIN anmapar Kypca XuMHHU

1.2.

BemniectBa u
XUMHUYECKUE PEaAKIUU

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
pieMeHThl. CUMBOJIBI XUMHUYECKUX
pieMeHTOB. [IpocThie U ClI0KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XUMUYECKHUX DJIEMEHTOB.

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHAS. aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBast J0JIsI XMMHAYECKOI0 3JIEMEHTA B
COCIMHEHUU.

OmnpenensiTh NPU3HAKA XUMHUECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUA.
OOBICHATD CYIIHOCTh GU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccuduimpoBath XUMUYECKUE PEAKITHH
(TI0 9MCITy ¥ COCTaBY pearnupyrommx 1
00pa3yIoIuXCcsl BEIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTH U OTPEICIAThH
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.
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KonuuectBo BemecTBa. Moib. MonsipHas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI U
YKCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel 1o hopmMysiaMm XUMUYECKHUX
COEMHECHUM.

Du3NYECKUE U XUMUYECKUE SIBICHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kiaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3aoKeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
/{emoncmpayuu:

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKHUX BEIIECTB - METAJJIOB U
HEMETAILIOB.

OO0pa3ibl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue siBiIeHus (IU1aBJIeHUEe BOCKA,
TastHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUIICHWE U KOHJICHCAIUS BOJIbI).
XUMUYECKHE SIBJICHUS (TOPEHUE CBEUH,
MPOKaJMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbl MU MEJIa C
COJISTHOM KHUCTIOTOM).

HaOmroienre npu3HakoB MPOTEKAHUS

PaccTaBnsath k03¢ QUITUEHTHI B
YPaBHEHUSIX XUMUYECKUX PEAKIIUH.
HaGrogaTh 1 onuchIBaTh 00bEKTHI MIPU
MMPOBEICHUN IEMOHCTPALII U
1abOpATOPHBIX OIBITOB.

[IpoBOIUTH BHIYMCIICHHUS 11O (hOopMyiaM
XUMHUYECKUX COCIMHCHUHN U YPaBHEHUSIM
XUMUAYECKUX PEAKIIUMN.

[[pUMEHSTh €CTECTBEHHO- HAyUHbIC
METO/IbI O3HAHUS (B TOM YHCIIC
Ha0JI0ICHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEpaIuu
MBICITUTEIBHOMN AESATEILHOCTU (CpaBHEHHUE,
knaccudukanus) BeictpanBath
Pa3BEPHYTHIC MMUCHbMEHHbBIC U YCTHBIE
OTBETHI C OTMIOPOM Ha UH(POPMAITHIO U3
y4eOHUKA U CIIPABOYHBIX MATEPHUAJIOB,
rPAMOTHO MCMOJIb30BaTh N3yUYECHHBIH
[MOHSTUWHBIN amnmapar Kypca XuMHHU
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XUMUYECKUX peaKInil (pas3iokeHue
caxapa, B3aUMOJIECTBHE CEPHOI KUCIOTHI
C XJIOpUJIOM Oapusi, MOJIy4eHHUE U
pasnoxxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aNMOJICVICTBUE KeJe3a C
pactBopoM cosii Menu (I1). OnbIThl,
WJLTIOCTPUPYIOIIUE 3aKOH COXPaHEHUS
MaCCBI.

Vlabopamophwie onvimol: Co3naHue
MoOJIeIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).
Onucanue GU3NIECKUX CBOMCTB 00Pa3I0OB
HEOPTraHUYECKUX BEUIECTB - METAIIOB U
HEMETAJIOB.

Ha6mronenue ¢puznueckux (miaBieHUe
BOCKA, TasTHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MpoKaITMBAaHUE METHOU
MPOBOJIOKH) SIBJICHUH.

Halnrogenue u onvcanye Mpu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIIUN Pa3HbIX
TUTIOB.

Boiuucnenusa:

OTHOCHUTEJIBHON MOJIEKYJIIPHOU MacCChI
BELIECTB, MOJISIPHOW MAacCChl, MaCChI
BEILIECTB, MACCHI U KOJMYECTBA BEIIECTBA;
MacCOBOM 1011 XUMUYECKOTO 3JIEMEHTA MO
dbopmyIie COeTUHEHUS;
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10 YPaBHEHUSAM XUMHUYECKUX PEAKIIUN:
KOJINYECTBA, MaCChl BELECTBA 110
U3BECTHOMY KOJIMYECTBY, MAacCE pEarcHTOB
WJIY IIPOTYKTOB PEAKLIUH

Wtoro no pazneny

20

Pa3znen 2. BaxkHellnne npecTaBUTe/ I HEOPraHM4eCKUX BellecTB

2.1

Bosnyx. Kucnopon.
[Tonsitue 00 oxcuaax

6

Bo3nyx - cMech ra3oB. CocTaB BO3ayXa.
Kucnopon - 31€eMeHT U MPOCTOE BEIIECTBO.
Haxoxieaue kucaopoaa B Ipupoze,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peaxuuu ropenust). Oxkcumsl. [IpumeHenue
kuciopoaa. CriocoObl MOTyYeHUs
KHCIIOPOJia B JIA0OPATOPUH U
MPOMBILIJIEHHOCTH. KpyroBopot
Kucjaopoaa B mpupozae. O30H -
aJUIOTpOTHAs MOIU(DUKALIMS KUCIOPOa.
TenmoBoit A3 PexT XuMHUUECKON peakiuu,
TEPMOXUMUYECKUE YPABHEHHUS], K30~ U
PHIO0TEPMUYECKHUE peaKIuu. TOIIUBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3yXa,
YCWJICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHrne 030HOBOT'O CJIOS.
Xumuueckuit IKCHepuUMeHm:
/{emoncmpayuu:

KauecTBeHHOE OIpeAeieHUE COACPKAHUS
KHCJIOpOJa B BO3IyX€E

[Tonydyenue, coOupanue, pacrio3HaBaHUE

cnonb30BaTh XMMUYECKYHO CUMBOJIUKY
U1 COCTaBJIEHUsI (DOPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakiuii ¢ yuacTueM KUciIopoJia.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUECKUE U XUMHUECKUE
CBOMCTBA KHCIOPO/1a, CIOCOOBI €T0
MOJTy4eHUs], IPUMEHEHNE U 3HAYCHUE B
IpPUPOJIE U KU3HU yesioBeka. CpaBHUBATH
pEaKIuy TOPEHUS U MEIJICHHOTO
OKHUCJICHUSI.

OOBACHATDH CYIIHOCTb SKOJIOTMUECKUX
mpo0JieM, CBA3aHHBIX C 3arpI3HECHHEM
BO3/1yXa.

CrnenoBaTh npaBmiiaM 0€301acHOM pabOThI
B J1a00OpAaTOPHUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCYIbl U 000pYIOBaHMUS, a
TakKe TIPaBUIaM OOpPAIEHUS C TOPIOYUMHU
BeuiecTBamu. [ImanupoBats u
OCYILECTBIISTh HAa MPAKTUKE XUMHUECKHE
DKCIIEPUMEHTHI,
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1 M3yYEHHE CBOMCTB KUCIOPOa.
HaoOroienre B3auMOICHCTBHS BEIISCTB C
KHCJIOPOJOM M YCJIOBHS BOZHUKHOBECHHS U
MpEKpAIICHHs TOPEHHS (T10XKapa).
VlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 0Opa3aMu OKCHJIOB U
OIMMCAHHE UX CBOMCTB.

[ Ipaxmuueckas paboma.

No 3. TlonyyeHnue u cobupaHue KUCJIOpoa,
W3yYEHHE €TO CBOWCTB. Buiuucienus:
MOJICKYJISIPHON MacChl KUCJIOPOJa M 030Ha
Ha OCHOBAHMH aTOMHOM MacCChl
XUMHUYECKOT'0 JIEMCHTA;

KOJWYECTBA, MACCHI BEIISCTBA I10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA

MPOBOJIUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
0 pe3yJibTaTaM SKCIIEPUMEHTA MPHU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON paOOTHI.

BEIYMCIISTE KOJIMYECTBO BEIIECTBA, 00BEM
raza 1o opMysam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIIE.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHbBIC U
YCTHBIE OTBETHI C ONMIOPOI HA MH(POPMALIUIO
13 yueOHMKA U CIIPaBOYHBIX MAaTEpPUAIOB,
rPaMOTHO MCTOJIb30BaTh U3yUCHHBIN
MOHATUIHBIN anmapaT Kypca XUMUU

2.2

Bonopoa. [Tonstue o
KHCJIOTaX U COJISIX

Bonopoa - 37€EMEHT U MPOCTOE BEIIECTBO.
Haxoxieaue Boiopoaa B MpUpo/Ie,
(dbu3nIecKre 1 XUMUICCKHIE CBONCTBA,
MPUMEHEHUE, CIIOCOOBI TTOTYICHHUSI.
Kucnotsl u comnmu.

MoutsipHbIit 00BEM Ta30B. Pacuétel o
XUMHYECKUM YPABHEHUSIM.

Xumuueckuit IKCHepuMeHm:
/{emoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBICI U3y4a€MbIX OHATHN U
MPUMEHSThH ATU TTOHSATHUS MPU OTTUCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMUCHIBATH)
dbu3nyecKre 1 XMMUYECKUE CBONCTBA
BOJI0PO/Ia, CIIOCOOBI €ro MOJyYeHus,
MPUMEHCHHUE.

Cobupath npudOp IS MOTYICHUS
BOJIOPOJA.

HMcnonp3oBath XUMHUUYCCKYIO CUMBOJIUKY
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pacro3HaBaHKe BOJIOPOA.
B3aumopeiicTBue BO0pO/ia C OKCUIOM
mveau (11).

VlabopamopHuwiti onvim:

B3auMoelcTBrE KACIOT C METAIJIAMU.

[ Ipakmuuecxas paboma.

Ne 4. [Tonydyenue u coOupaHue Bo10po/a,
M3y4YE€HUE €TI0 CBOMCTB.

Boruucnenus:

00bEMa, KOJIMUECTBA BEILIECTBA Ta3a

M0 €ro U3BECTHOMY KOJIMUECTBY BEIIECTBA
WM 00BEMY;

00BEMOB T'a30B M0 YPaBHEHHUIO PEaKIMU Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN
razoB

TS COCTaBJICHUS (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaxkiuii ¢ ydacTueM BOJ0pOa.
BbIUHCIATE MOJIPHYIO MAcCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM rasa, Maccy
BEILIECTBA;

[IpoBOINTH Pacy€ThI IO YPaBHEHUSAM
XUMUYECKUX PEAKIMI: KOJIMYECTBA,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN
MPOYKTOB PEAKLIUU.

CrnenoBaTh npaBuiiaM 0€30M1acHON padOThI
B J1a00paTOpUU MpPU UCIIOJIB30BAHUU
XUMHUYECKOU MOCy bl U 000pyAOBaHUS, a
Tak)Ke MpaBUiiaM OOpaILEHUs! C TOPIOYUMU
BEILIECTBAMU B OBITY.

[[maHupoBaTh M OCYIIECTBIIATH HA
[IPaKTUKE XUMHYECKHUE SKCIIEPUMEHTBHI,
MPOBOJUTH HAOIIOACHMUS, 1€TaTh BIBOIbI
0 pe3yJbTaTaM IKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpynmne

2.3

Bona. PactBopsl.
[TousTie 00
OCHOBAHUSIX

duznueckue cBoMcTBa BOJALI. Boaa kak
PAaCTBOPUTEIIb. XMUMUYECKUE CBOMCTBA
BO/IbI.

OcHoBaHU4.

PackppIBaTh CMBICIT H3y4ae€MbIX TTIOHATUU U
[MPUMEHATH 3TU MOHITUS MIPU OMTUCAHUU
CBOWCTB BELIECTB U UX IIPEBPAIICHUN.

XapakTepu3oBaTh GU3NUECKUE U
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PactBopbl. POk pacTBOPOB B MPUPOJIE U B
PKU3HH 4esioBeka. KpyroBopoT BOJbI B
pupoie. 3arpsI3HEHUE TPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.
HacpileHHbIe 1 HEHACHIIIICHHBIE
pacTBOpPBL. PAaCTBOPUMOCTD BELIECTB B
BoJe. MaccoBas J10JIsI BENIECTBA B
pacTBoOpE.

Xumuueckuit IKCnepumenm:
/[emoncmpayuu:

PacTBOpeHME BEIIECTB € pa3InyHOU
PacTBOPUMOCTBHIO.

BzanMoaeiicTBre BOABI ¢ METaLIaMU
(HaTpUeM U KaJIbIIUEM).

M ccnmenoBanre pacTBOPOB KUCIIOT U
[[EJI0YEH C TIOMOIIBI0 UHIUKATOPOB.
Vlabopamophwvie onvimst ViccnenoBanue
O0COOEHHOCTEH pacTBOPEHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroToBiieHHE paCTBOPOB C
ONPEICIIEHHON MAacCOBOM J0JIEH
PacTBOPEHHOI'O BEIECTBA.

[ Ipaxmuuecxas paboma Ne 5.
[IpuroroBiieHNE PaCTBOPOB C
OIIPEICIIEHHON MAaCCOBOM J0JIEN
PAaCTBOPEHHOI'O BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PACTBOPUTENS B IPUPOAHBIX MTPOIECCAX.
CocTaBisaTh ypaBHEHUS] XUMUYECKHUX
PEaKUM C y9aCTUEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JIeM, CB3aHHBIX C 3arPA3HEHUEM
PUPOJIHBIX BOJI, CHOCOOBI OUUCTKHU BOJIbI
OT IIpUMECEH, MEPBI IIO OXPAHE BOJ OT
3arpsi3HEHHUS.

[InaHUpOBaTh U OCYLIECTBIIATH HA
MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHMUS, 1€TaTh BHIBOIbI
[0 pe3yjbTaTaM 3KCIIEPUMEHTA IIPH
MPOBEICHUH JJAOOPATOPHBIX ONBITOB U
MPaKTUYECKON PabOTHI.

CrnenoBaTh npaBuiiaM 0€301acHOM pabOThI
B 1a00paTOPUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCYy/Ibl U 000pyAOBaHUS.
[IpoBOIUTH BHIYMCIICHHS C IPUMEHEHUEM
MOHATHUS «MaccoBasi J10J1s1 BELIECTBA B
pPacTBOpE».

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIIO
13 yueOHMKA U CIPAaBOYHBIX MAaTEPUAIOB,

PaMOTHO
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\Boluucnenus:
C HUCIIOJIb30BAHUEM TOHSATUS «MACCOBas
110J1s1 BELIECTBA B PACTBOPE»

VCIIOJIb30BaTh N3yYECHHBIA MIOHATUMHBIN
anrapar Kypca XuMHAH

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Krnaccudukanys HeopraHu4ecKux
coequHennit. Oxkcunel. Knaccudukanus
OKCHUJIOB: cojieo0pa3yroire (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTepHbIC) U
HecoseoOpasyroniue. HomeHnknartypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.
OcHoBanusi. Knaccudukanys OCHOBaHUI:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBaHU. PU3nyuecKue n
XUMHYECKUE CBOMCTBA OCHOBAHMIA.
[TosrydeHre OCHOBaHMI.

Kucnotsl. Knaccudukanus Kucior.
Homenknarypa kucnor. usznueckue u
XUMHUYECKUE CBOMCTBA KUCIIOT. Psijt
aktuBHOoCcTH MeTauioB H.H. bekerosa.
[lomydyeHne KUcIor.

Conu. Homenknarypa coneit. ®usnueckue
M XMMUYECKUE CBOMCTBA COJIEH.
[lonyueHue cosen.

[ eHeTHUecKas CBSI3b MEXTy KilaccaMu
HEOPraHUYECKUX COCIUHEHHM.
Xumuueckuit IKcnepumenm:

/{emoncmpayuu:

KnaccugpuupoBaTs n3yuyaeMble BEIIECTBA
10 COCTaBY M cBoMcTBaM. COCTaBIIATh
(GbopMyJIbl OKCUJIOB, KCIIOT, OCHOBAHUH,
COJICH M Ha3bIBATh UX MO MEKIYHAPOIHOU
HOMeHKaType. [IporaosupoBats CBOKCTBA
BELIECTB HA OCHOBE OOLINX XUMHUYECKUX
CBOMCTB U3YYEHHBIX KJIACCOB/TPYII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCSI.
CocTaBisATh MOJIEKYJIIPHBIE YPaBHEHUS
pEaKui, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CLIOCOOBI TOJTYYEHUS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAKKE
MMOATBEPKIAAIOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXy HUMU. [Ipon3BoanTh
BBIYKCIICHUS 110 YPABHEHUSM XUMHUYECKUX
peakuui. [InaHupoBaTh U OCyIIECTBIATD
Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
[0 pe3yjbTaTaM 3KCIIEPUMEHTA IIPH
MPOBEICHUH JTAOOPATOPHBIX ONBITOB U

MPAKTUIECKUX
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OO6pa3ibl HEOPTAaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WIITIOCTPUPYIOIINE XUMUYECKUE
CBONCTBA KJIACCOB HEOPTaHUYECKUX
BEIIECTB.

Vlabopamophvie onvimsr ONIpeieicHUE
PACTBOPOB KHUCJIOT U IIETOYEHN C HOMOILBIO
WHIUKATOPOB. M3ydueHue B3auMoaenCTBUS
KHUCJIOT C METAJUIAMH, PEaKIUn
HeWTpanu3anuu. Bzaumoaencreue
pacTBOpa CEpHOM KUCIOTHI C OKCUAOM
menu (II). [TomydeHune HepacTBOPUMBIX
OCHOBaHHUN. BeITecHeHe OMHOTO MeTalia
IPYTUM U3 PacTBOPA COJIH.

[ Ipakmuuecxas paboma Ne 6. Penienue
PKCIIEPUMEHTANIbHBIX 3a]1a4 110 TEME
«BaxkHenIne KJ1acChl HEOPTaHUYECKUX
COCIVHEHUI.

Buiuucnenus:

[0 YPaBHEHUSAM XUMUYECKON PEaKIINU:
KOJINYECTBa BEIIECTBA, 00BEMA, MAaCChI 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU MPOIYKTOB
peaKuu

padoT.

CrnenoBath npaBuiiaM 06€301acHOM paboThI
B 71a00paTOpUU IIPU UCIIOJIb30BaHUU
XUMHUYECKOM MOCY/IbI U 000pYAOBaHUS.
BricTpanBath pa3BEpHyThIC MUCEMEHHBIEC U
YCTHBIE OTBETHI C ONIOPON HAa MHPOPMALIIO
13 yueOHHUKA U CIPABOYHBIX MaTEPUasOB,
rPaMOTHO UCHOJIb30BaTh U3yYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMUU

Wroro no pasneny:
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Pa3znea 3. [lepunoanuecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3j1eMenToB Jl. U. MenneneeBa. Ctpoenue

aToMOB. XMMHuYecKas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Ppe€aKInu

3.1

[lepuoauueckuii
3aKOH U
[lepuoanueckas
CHUCTEMa XMMHUUYCCKHUX
PJIEMEHTOB

J1. 1. MeHnpaeneena.
Crpoenue atoma

7

[lepBbIie MOMBITKY KiIaccuuKaum
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJAHbIX 3JIEMEHTOB (I11eJI0YHbIe
Y [EJI0YHO3EMEIIbHBIE METAILITHI,
raJIOreHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOphIE 00pa3yroT aMm(OTEepHbIE OKCUJIBI U
rugpokcusl. [lepruoauyueckuii 3aKoH.
[leproanyeckast CHCTEMAa XUMUYECKUX
sinemenToB /.M. MeHpaeneena.
KopoTkornepruoHas U JJIMHHOIIEPUOAHAS
dbopmel [leprnoanueckoit cucTeMbl
xuMu4eckux snemenToB .M. Menneneena.
[leprone! u rpynmsl. PU3NYECKUN CMBICI
[MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
[PYIIBI AJIEMEHTA.

Crpoenue atoMoB. COCTaB aTOMHBIX SIAEP.
N3oTtomnbl. DiekTpoHbl. CTpoeHue
PIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKHX AJIIEMEHTOB
[Teproanueckor CUCTEMBI

J[.11. MenneneeBa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA T10 €r0
oJ102keHUIO B [lepuognueckont cucreme
J1.11. Menpeneena.

3aKOHOMEpPHOCTH U3MEHEHUS paanyca

PackppIBaTh CMBICII IEPUOAUIECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHIIBI
«Ilepuoanueckasi cucTeMa XMMUYECKUX
hinemeHToB .M. MenneneeBay.
MopaenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEHN U ITOAYPOBHEN
[PU TTOMOIIN PUCYHKOB, AJIEKTPOHHBIX
KOH(UTypaluii 1 3JEKTPOHHOTPAPUIECKUX
dbopmy:.

[losicHATh (pU3NUYECKUA CMBICT
[IOPSZIKOBOIO HOMEPA, HOMEPOB IIeproa U
rpyNIbI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAIHM, KAIBIUNA U
UX COCIMHEHUS I10 ITOJIOKEHUIO B
[Tepuonnueckoi cucreme J1.1.
MeHeaeena.

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBONCTB XUMHYECKUX
HIIEMEHTOB (M3MEHEHUE PAINYCOB aTOMOB,
HIIEKTPOOTPULIATEILHOCTH, BAJICHTHOCTH) U
WX COCIMHEHUH B Mpeenax Maabix
MEPUOAO0B U TJIABHBIX MOATPYIIL C YUETOM

CTPOCHUS UX aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX
CBOMCTB MO TpynmaM U Mepuoiam.
3Hauenue [lepuoauueckoro 3akoHa u
[leproauyeckoil CUCTEMbl XUMUYECKUX
PIIEMEHTOB JIJISl Pa3BUTHUS HAYKH U
npakTuky. [[.M. Mennenees - y4€HbIN U
rpaKIaHUH.

Xumuueckuit IKCnepumenm:
/[emoncmpayuu:

B3anmoieiicTBuEe THAPOKCUIA IIUHKA C
pacTBOpaMU KUCJIOT U IIEJI0YECH.
MopaenupoBaHuE CTPOCHUS MOJIEKYJ IPH
MMOMOILIA PUCYHKOB, MOJICJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYII.
Ta6nuna «llepuonnueckas cucrema
XUMHUYECKUX daemeHToB .M.
MennaeneeBay.

Vlabopamophvie onvimsl O3HAKOMIIEHUE C
o0Opa3liaMu METAJIJIOB U HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WU TPYTIIIE.

BricTpanBaTh pa3BEpHYTHIE TMCbMEHHbBIE U
YCTHBIE OTBETHI C ONOPOI HAa MHGOPMALIUIO
13 yueOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucie MutepHera

3.2

XUMHUYECKas CB3b.
OKHUCINTEIILHO-
BOCCTAHOBUTEJIbHbBIC
peaKiuu

Xumuueckas cBsa3b. KoBajieHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
hiemeHToB. MonHas cBsa3b. CTeneHp
okucyieHus1. OKUCIUTEILHO-
BOCCTAaHOBHUTEJIbHbBIEC peakiuu. [Iporecchl

PackppIBaTh CMBICII N3y4a€MBbIX IIOHATHUH.
OnpenensaTe BUJ XUMAYECKOW CBSA3U B
COCIMHCHHUU.

Mo iemMpoBaTh CTPOCHUE MOJIEKYJI IIPH
[MOMOILIA PUCYHKOB, MOJICJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOpPMYII.
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OKHCJICHUSI 1 BOCCTAHOBJICHHUSI.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUH SKCIIEPUMEHT: U3YUCHHE
00pa31oB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE TUIPOKCUAA
[[MHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH,
[POBEICHUE ONBITOB, UJLUTFOCTPUPYIOITUX
MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKIUii (TOpEeHHUE,
peaKIuu pa3ioKeHUs, COSTUHEHUS ).
Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

OMNBIThI, WITIOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHusl,
COCJIMHEHMS] )

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
17151 coCTaBJIeHUs (hOpMYJT BEILIECTB,
DIIEKTPOHHOTO OalaHCa PEaKIIHiA.
OrnpenensaTh CTENeHb OKHUCICHUSI aTOMOB
XUMUYIECKUX 3JIEMEHTOB 0 (JOpMYJIaM |
COCTABJISITh (POPMYJIbI OMHAPHBIX
COCAMHEHMI O CTENICHU OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMECHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAaHOBUTEIL. PaccTaBisITh

KO3 ULIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEILHO-BOCCTAHOBHUTEILHBIX
peaKIuii METOI0M JICKTPOHHOTO OataHca.
HaOmronaTh XMMHUYECKHE OIBITHI 110 TUIAHY,
AHAJIM3UPOBATh U JI€JIaTh BBIBO/IBI.
Hcnons3oBate UKT mis co3nanus
MO/IEJIeN, MOATOTOBKHU MPE3CHTAU,
JTI0KJIaJIOB IO TEME.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHbBIC U
YCTHBIE OTBETHI C ONOPOI Ha MHGOPMAITHIO
13 y4eOHHMKA U IPYTUX UCTOYHUKOB, B TOM
yuciie IaTepHera

Wroro no pazneny 15
Pe3epBHOE Bpemsl 3
OBILIEE YNCJIO HACOB 68
[10 ITPOT'PAMME
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9 KUIACC

Haumenosaunue

No KonnuectBo OcCHOBHEBIE BUABI AESITEILHOCTH
pa3ziesioB U TeM Conepxanve 00ydeHHS
/o 4acoB 00yYaroIIMXCs
y4eOHOro ImpemeTa
Pa3znes 1. BemecTBO M XMMHYeCKHE PeaKIIUN

1.1

[loBTOpEHUE U
yIIIyOJieHue 3HaHUM
OCHOBHBIX pa3/eyioB
Kypca 8 Kiacca

5

[lepronnueckuii 3akoH. [leprnoanueckas
CHCTEMa XUMHUYECKHUX 3J1eMeHTOB J[. 1.
MenpaeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOIO0B, KAJIHS, KaIbIUA U UX
COE€INHECHUN B COOTBETCTBUHU C
M0JI0KECHHUEM DJIEMECHTOB B
[lepron4ecKor CUCTEME U CTPOEHUEM UX
aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMUUYECKOM
CBsI3U. THUIIBI KPUCTAJUTMYECKUX PEIIETOK,
3aBUCHUMOCTDL CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAUIMYECKON PEIIETKN U BUIA
xuMudeckoi csizu. Kimaccudukanus u
HOMEHKJIATYpa HEOPTaHUYECKUX BEILIECTB.
XHUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K pa3JIMuHbIM KJIaccaM
HEOPTraHWYECKUX COCTMHECHUH,
FEHETUYECKAas CBSI3b HEOPTraHUYECKHUX

BCIICCTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOJOB, KAIHS U KAJIbIIUS
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucteMe 1. 1. Menaeneena.
KiraccudunupoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMHYECKHUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB,
MMOJITBEPIK1aTh CBOMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKHUX
peaKLnil.

OnpenensaTh BUJ XUMUUECKOW CBA3W U THUIT
KPUCTAJIIMYECKON PEIETKU BEIIECTBA.
[IporHO3MpOBaTH CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEpHYTHIE IMCbMEHHBIE U
YCTHBIC OTBETHI C OMOPOI Ha MHGOPMAIIHIO
13 ydeOHMKa U CIIPaBOYHBIX MAaTEPUAJIOB,

rPaMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

03HAKOMJICHUE C MOJICIISIMU
KPUCTAJNINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB - METAJIJIOB U
HeMeTa/uIoB (TpaduTa U aiMasa), CJI0KHBIX
BELIECTB (XJIOpH]Ia HATPHS)

VCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
arrapar Kypca XuMHH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMUYECKUX PeaKITui

Krnaccudukanus XuMAYECKUX PeaKiui mo
Pa3IUYHBIM MPU3HAKaM (TI0 YUCITY U
COCTaBYy YYAaCTBYIOIINX B PEAKITHH
BEILIECTB, 0 TETUIOBOMY (D (EKTYy, 110
W3MEHEHUIO CTETICHEH OKHUCIICHUS
XUMUYCCKUX DJIEMEHTOB, TI0 00pPaTUMOCTH,
MO YYacTHIO KaTaiu3aropa). IK30- U
DHIOTEPMUYCCKUEC PEAKIIUH,
TepMOXHUMUYECKHe ypaBHeHus. [loHsTHE O
CKOpPOCTH XUMUYeCKOU peakuuu. [lonarue
00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [lousarue o
TOMOTCHHBIX ¥ TETEPOTCHHBIX PEAKIIHSIX.
[lonsatue o katanmze. [lonsTHE O
XUMUYECKOM paBHOBeCcHH. DaKTOPHI,
BIIUSIIOIINAE HA CKOPOCTh XUMHUYECKOH
PEAKINH U TTOJIOKEHUE XUMUIECKOTO
PaBHOBECHSI.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHI U
MPUMEHSTh 3TU OHATHUS MPU OMUCAHUN
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
KiaccudunmpoBaTh XUMHUYECKUE PEAKIIUU
MO pa3IMYHBIM MpPU3HAKaM. Y CTaHABJIUBATH
3aBUCHUMOCTh CKOPOCTH XUMUYECKOU
PEaKIMK OT PA3IUYHBIX (PAKTOPOB.
[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAILCHUN B
Pa3IMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTENb U
BoccTtaHoBuTenb B OBP. CocTaBnsiTh
DIIEKTPOHHBIN OallaHC PEaKIUU.
[[pon3BOANTE BEIYUCIICHUS 110 XUMUYECKUM
YpPaBHEHUSAM. Y 4aCTBOBATh B COBMECTHOU
paboTe B mape ujiu rpymre.

BricTpanBaTh pa3BEPHYTHIE IUCHbMEHHBIE
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pEeaKLMH, FJIEKTPOHHBIN OallaHC
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuun. CocTaBlIeHUE YPABHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIMii ¢ UCIOIb30BAaHUEM METOA
PJIEKTPOHHOTO OajaHca.

Xumuueckuit Ixcnepumenm:
/lemoncmpayuu.

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

OnBIThI, WILTIOCTPUPYIOIINE TPUMEPDI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHusl,
COCMHEHUA).

Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BbEMA U MaCChl
[PEareHTOB UM IPOAYKTOB MO YpPaBHEHUSIM
XUMHUYECKUX PEaKIun

Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(OpMAIUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepraoB, IPAMOTHO HCIIOJIb30BaTh
W3yYCHHBIN MMOHSITUHHBIN anmapar Kypca
XUMUU

1.3

DIIEKTPOJIUTHYECKAS
TIMCCOIAIINS.
XUMHUYECKHUE PEAKITNHT
B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
NACCOLIMALINU. DJICKTPOJIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHn3M JMCCOLUAIINU BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMUYECKOM CBSI3U.
Crenenb quccouuanviv. CUiibHbIE U
cnadbie SIEKTPOIUTHI.

Peaknum noHHOrO 0OMeHa. Y CIIOBUS

PackpbIBaTh CMBICI H3y4aeMbIX OHATHH, a
TAK)KE CMBICJI TEOPUH IJIEKTPOITUTHIECKON
JTMCCOIMAIINH.

OOBACHATH TPUUUHBI JICKTPOIPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3INvaTh
ciabble ¥ CHIIBHBIC SJICKTPOJIUTHI.
CocTaBisTh ypaBHEHHUS AUCCOLIMAIIUN
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MPOTEKaHUsl PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllHHBIC  HOHHBIC
ypaBHeHHsT peakiuid. CBOMCTBa KHCIIOT,
OCHOBAHMH U COJIEN B CBETE MPEIACTABICHUIN
00  DJIGKTPOJIUTUUECKON  JUCCOIIHMALINH.
KauectBeHHbIe peakiny Ha HOHBL. [oHsTHE
O TUIPOJIU3E COJIEH.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

ccrienoBaHue 3IIEKTPONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
MCCOLMALINY KUCIIOT, IEJIOYEN U COJIeH
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPUAIIOB).

OnbITHI, WITIOCTPUPYIOIIHNE TTPU3HAKU
OPOTEKaHUS peaKMii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajika, BbIJICJICHHUE Ta3a,
00pa3oBaHUE BO/IBI).

Pacrnio3HaBaHue HEOPraHMYECKUX BEIIECTB
C IOMOIIIbIO KAYECTBEHHBIX PEAKIINI Ha
HOHBI.

JlabopamopHuvliil onvim:

M3ydeHne npu3HaKoB MPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
DIIEKTPOIUTOB (C 00pa3oBaHUEM OCAJIKA,
BBIJICJICHUEM raza, 00pa30BaHUEM BO/IbI).

[ Ipaxmuueckas paboma:

KHCJIOT, IIeJ0YEH U COJICH, ITOJIHBIC U
COKpAIEHHbIC NOHHBIE YPABHEHUS
XUMUYCCKUX PEaKINii HOHHOTO 0OMEHa,
KpaTKUE MOHHBIE YPABHEHUSI POCTHIX
pEAKIMI TUAPOJIN3A COTICH.
XapakTepu3oBaTh OOIINE XUMUUYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPHUH IEKTPOJIATHIECKON
JIMCCOLIMALINY; TIOATBEPKAATh CBOMCTBA
pUMepaMu MOJICKYJIIPHBIX M HOHHBIX
YpPaBHEHUI XUMUYECKUX peakuuii. Pemarth
DKCIIEPUMEHTAIIBHBIE 33/1a4H 110 TEME.
[lTanupoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOICHHS, /IeJIaTh BBIBOIbI
M0 Pe3yJbTaTaM SKCIIEPUMEHTA IPU
MPOBEICHUN JTAOOPATOPHBIX OTMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh ipaBuiIaM 0€30MacHON PabOTHI
B 1a00OpaTOpUU IPH UCTIOTH30BAHUN
XUMUYECKOM MOCY/IbI 1 000pYy10BaHUS.
[[poBOIUTH BHIYUCIECHUS 10 XUMHYECKUM
YPaBHEHUSIM.

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

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIUI

B [1ap€ WJIU TPYIIIIE.
BricTpanBath pa3BEpHYThIE MIUCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MHGOPMALIHIO
U3 yueOHHUKA U IPYTUX UCTOYHUKOB
uH(popmaluu, B ToM yucie MHrepuera

Wroro o paszueny

17

Pa3nea 2. HemeTa yibl M UX COeTMHEHUS

2.1

OOmas
XapaKTEPUCTHUKA
XUMHUYCCKUX
hiiemeHToB VIIA-
['PYIIILL I ammoreHsl

4

OO6m1ast xapaKTepUCTHKA raJIOr€HOB.
Oco0EHHOCTH CTPOCHHUS ATOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u puznyecKue CBOMCTBa
[MPOCTHIX BEIIECTB - TAJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
(B3aMMOJEICTBHE C METANIAMH,
HEeMEeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBonopoa. ColisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JelicTBue xuopa u
XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.
Baxnenime XJ0puIbl U UX HaXOXKICHUE B
pUpPOJIE.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OnbITH, OTpaxaronue GU3nIecKue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX

COEJIMHEHUI (BO3MOKHO MCIIOJIb30BaHUE

OOBICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEIMHEHMI B Mpeenax MajblX NEPHOI0B
Y TJIaBHBIX noArpymn [lepuoanueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepr3oBaTh (HU3HUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJioreHoB (Ha MpUMEPE XJI0pa) U CIOKHBIX
BELLECTB (XJIOPOBOAOPOIA, XJIOPHUIA
HATpHs), CIOCOOBI UX TTOTYUYEHUSI,
NPUMEHEHUE U 3HAYEHUE B IPUPOJE U
PKU3HM yesioBeka. Onpenensars XJI0pua-
MOHBI B pacTBope. [ImanupoBars u
OCYLIECTBJISTh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIOICHNUS,

JICJIATh BbIBO/IbBI 110 PC3YyJIbTaTaM
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BUJICOMATEPUAJIOB).

O3HakomIIeHHE ¢ 00pa3laMu XJIOPUIOB
(raJoreHuI0B).

VlabopamopHhbwiii onvim:

3ydeHue CBOMCTB COJITHOW KUCIIOTBI.
[IpoBeieHNEe KaUeCTBEHHBIX pPeaKIuii Ha
XJIOPUI-UOHBI.

[ Ipaxmuueckas paboma

No 2: TTosrydeHue CoJIsTHON KMCIIOTHI,
M3y4eHUE €€ CBOWCTB.

Boruucnenus:

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

DKCIIEPUMEHTA IIPU NIPOBEICHUN
1a00paTOPHBIX OIMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath paBuiiaM 0€3011acHOM paboThI
B 1a00OpaTOPUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBAHUS.
BricTpauBaTh pa3BEpHYThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MH(POPMALIHIO
13 yueOHHMKa U CIIPaBOYHBIX MaTEpUaJOB,
PAaMOTHO MCIOJIb30BaTh U3y4YE€HHbBIN
NOHATUWHBINA anmapar Kypca XUMUn

2.2

O6mas
XapaKTEpPUCTHKA
XUMHNUYECCKUX
piaeMmeHToB VIA-
PYIIILL Cepa u eé
COCAMHCHUA

OO6mas xapakrepuctuka 3j1eMeHToB VIA-
[PYIIIIbI. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznueckrue CBOMCTBRA
MPOCTHIX BEILIECTB - KUCIOPOJIa U CEPHI.
AJUTOTpOITHBIE MOIU(DUKAIIUY KHCIIOPOa U
cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, cTpoeHHuE, GU3UIECKHUE U
XAMUYECKUE CBOMCTBA.

OKcubl cepbl KaK MPeACTABUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, Gu3nIecKue u

XUMUYECKHEe CBOMCTRA (00IIHe KakK

OOBICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB deMeHTOB VIA-
IPYIIBI U UX COCTMHEHUH ¢ y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepuszoBaTh (PU3NUECKUE U
XUMHUYECKUE CBOKMCTBA TPOCTOTO BELIECTBA
cepsl U €€ COeTMHEHUH (CEpOBOIOPOIA,
OKCHJIOB CEpbI, CEPHON KHUCJIOTHI,
cynb(aToB), CIOCOOBI X TOJIYYCHHS,
MPUMEHECHHUE U 3HAUYCHHE B IPUPOJIC U
YKU3HH yesioBeka. OmpenensaTh HaTuaue
CyJib(paT-uOHOB B PacTBOpE.

OOBICHATH CYIIHOCThH IKOJIOTHIECKUX
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MpeICTaBUTENS Kilacca KUCIIOT U
cnenuduueckne). XMMHUUECKHE PeaKIuy,
leXKalyue B OCHOBE MPOMBIIILIEHHOTO
croco0a NOJIy4eHHs] CEpHOM KUCIIOTBHI.
[Ipumenenune. Conu CepHON KUCTIOTHI,
KaueCTBEHHAsl peaKIlis Ha CyJb(haT-uoH.
HaxosieHne cepbl U €€ COeIMHEHUI B
npupozae. XUMUYECKOE 3arpsA3HEHUE
OKPYXarOIIEH Cpelibl COCTMHEHUSIMU CEPBI
(KUCJIOTHBIE TOXAM, 3arps3HEHUE BO3IyXa
U BOJOEMOB), CITOCOOBI €ro
[pEeI0TBPALICHUS.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

O3HakomiieHHE ¢ 00pa3lamMu cepbl U e€
COEIMHEHMSIMU (BO3MOKHO MCIIOJIb30BAaHUE
BUIeoMaTepuasioB). HaOmonenue
mpoliecca 0OyTIJIMBaHUS caxapa Moj
NIEVCTBUEM KOHLIEHTPUPOBAHHOW CEPHOMU
KUCIIOTBL. Jlabopamophbie onvimul:
M3yyeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeeHre KAYEeCTBEHHOM peaKIuu Ha
cyib(haT-uoH U HAOII0ACHHUE MTPU3HaKa e€
pPOTEKaHUS

npo0sieM, CBSI3aHHBIX C NepepaboTKon
COCIMHEHUM Cephl.

[[maHupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOIUTH HAOJIFOICHMS, /ISTIaTh BBIBOIBI
MO pe3yibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh paBuiiaM 0€30MacHON PabOThI
B 1a00OpaTOPUU MPHU UCIIOIB30BaHUU
XUMUYECKOM MOCyAbl U 000PYI0BAHUS.
[Ipon3BOANTE BBEIYUCICHUS IO XUMUYECKAM
ypaBHEHUSM. Vcrioib30BaTh pH
BBITIOJIHEHUN YYE€OHBIX 3aJaHUIN TEKCTHI
ydeOHHKa, CIIPABOYHBIC MaTePUATBI
(ITepuoandeckyro CUCTEMY XUMUYECKHUX
anemenToB [I. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
CoJIel B BOJIE, DJIEKTPOXUMHUYECKUH Pl
HaMpPsHKEHUI METAILIOB).

Vcrionp30BaTh MPH BHIMIOTHEHUN YUEOHBIX
3a/IaHUIA U B TPOIIECCE MCCIICOBATEIHCKON
NEeATEILHOCTH HAYIHO-TIONYJIIPHYIO
JTUTEPATYPY XUMUYIECKOTO CONECPKAHUS,
CIIPaBOYHBIEC MaTEPHAIIBI, PECYPCHI

MuTepHera
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2.3

O6mas
XapaKTepUCTHKaA
XUMHUYCCKUX
PJIEMCHTOB
VA-TPVIIIIEI.

A3oT, pochop u ux
COCIMHECHUA

OO6m1ast XapakTepUCTUKA AJIEMEHTOB
VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIICHU
OKHCIICHUSI.

A30T, pacripOCTpaHEHUE B IPUPOJIE,
(r3HYEeCcKue U XUMHUYECKHE CBOMCTBA.
KpyroBopoTt a30Ta B IpUpoOE.
AMMUaK, ero (pu3n4ecKue U XuMHIEeCKue
CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.
Conu aMMOHUSL, UX (PU3UYECKHE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiiys Ha HOHBI
aAMMOHUSI.

A30THAasi KUCJIOTa, €€ MOJy4YeHHUE,
(dbuznyecKre 1 XMMUYECKHE CBONCTBA

(oOmmMe Kak nmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupruyeckue).
lcrionb30BaHME HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MHUHEPATTLHBIX
yaoOpeHuil. XUMUYECKOE 3arpsi3HEHHE
OKPYKAIOIIEN CPEABI COCTMHEHUAMU
a30Ta (KUCJIOTHBIE T0XKIH, 3arpsi3HEHUE
BO3/yXa, OYBBI U BOJIOEMOB).
docdop, ATOTPOITHBIE MOIUDUKAITNH
dbocdopa, pusnyeckre 1 XUMUYECKUE
cBoiictBa. Oxcun ocdopa (V) u

dbochopHas kuciaoTa, GU3HIECKUE U

OOBCHATH 00ILIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
\/A-rpymiibl 1 UX COETMHEHHUI ¢ yYETOM
CTPOEHUS UX aTOMOB.

XapakTepru3oBaTh GU3HUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEILIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammuaka, coyieit aMMOHUSI, a30THON
KHUCIIOTBI, HUTPATOB, okcua docdopa (V)
1 hochopHoit KUcIoThl, hocdaTon),
CHOCOOBI UX MOJYyUYEHUS], IPUMEHEHHUE U
3HAYEHHE B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocat-

WOHBI B PacTBOpE.
OOBSACHATH CYITHOCTh KOJTOTHYECKUX

Mpo0JieM, CBSA3aHHBIX C HAX0XKICHUEM
coelMHeHUi a3ota u ocdopa

B OKpY>Kalollel cpee.

[[1annpoBaTh U OCYIIECTBIATD

Ha IMMPAKTHUKC XUMHUYCCKUC
OKCIICPUMCHTEIL, IIPOBOANTDH Ha6JHOlICHI/ISI,

nenaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEIACHUN
1a00pPaTOPHBIX OMBITOB U MTPAKTUYCCKOMN
pPaboTHI.

CrnenoBath npaBuaaM 0€30MMacHOM

paboTHI B JIabopaTopun

42



XUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Vcnionb3oBanue hochaTtoB B KauecTBe
MUHEpAIbHBIX YIOOPEHUN.

Xumuueckuit Ixcnepumenm:
J[emoncmpayuu.

O3HakomIieHHE ¢ PU3NYECKUMHU
cBoOMcTBaMH a30Ta, hochopa u ux
COETMHEHHI (BO3MOYKHO MCIOJb30BaHHE
BUJICOMATEPHUAIIOB).

O3HakomiieHHE ¢ 00pa3liaMu a30THBIX U
dbochopHbIX yaoOpeHuit.

[losyuenue, coOupanue, paclio3HaBaHUE U
VM3y4E€HUE CBOMCTB aMMHAaKa.
B3auMoiericTBre KOHIIEHTPUPOBAHHOM
A30THON KHUCJIOTHI C MEbIO (BO3MOYKHO
UCII0JIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvle onvimol:

[IpoBeaeHNEe KaYECTBEHHBIX PEaKLUii Ha
MOoH aMMoHUs U pocdar-uoH, u U3yueHue
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipaxmuueckas paboma Ne 3: [lonyuenue
aMMMaKa, U3y4YEeHHUE €r0 CBOWCTB.
Boruucnenus:

M0 YpPaBHEHUSAM XUMHYECKUX PEaKIIUi

[IPU UCITOJIb30BAHUU XUMUYECKOU IMOCYbI
u obopynoBanus. [Ipon3BoauTH
BBIYMCJIEHUSA 110 XUMUYECKUM YPABHEHHUSIM.
crionp30BaTh NP BRIMIOJTHEHUN YUEOHBIX
3aIaHUid TeKCTHI yueOHUKA, CIIPABOYHBIC
MaTepHuabl (IEPUOANIECKYIO CUCTEMY
XUMHYECKHUX AjemeHToB 1. H.
MeHeneeBa, TaOIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMI M COJIEH B BOJE,
DIEKTPOXUMUYECKUH Psii HAPSKEHUN
METaJJIOB)
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2.4

OO6mmas
XapaKTepUCTUKA
XUMHAYECKUX
PJIEMEHTOB
IVVA-TPYIIIILL.
Yraepon u
KpPEMHUH, U UX
COCMHEHUS

O011as xapakTepUCTHUKA SJIEMEHTOB
IVVA-TPYOITbI. OcOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHbIEC CTEIEHU
OKHUCJICHUS.

Yrinepon, amoTponHbie MOAU(DUKAIIIH,
pacnpocTpaHEeHUE B IPUPOJE,
(u3HUecKre 1 XMUMUYECKHE CBOWCTBA.
Ancoporusi. KpyroBopot yriaeponaa

B IIPUPOJIE.

Oxkcupel yriepojaa, ux Gu3n4eckue u
XMMUYECKUE CBOMCTBA, ICHCTBUE

Ha )KUBbIE OPTaHU3MBI, IOJTYyYEHUE U
[MPUMEHEHUE. DKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa riao0aabsHOro
NOTEIJICHUS KIIUMAaTa, TapPHUKOBBII

ddekr.

YT0JbHAsA KMCJIOTA U €€ COIU, UX
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA,
MOJy4YECHUE U IPUMEHEHUE.
KauecTBeHHas peakius Ha KapOOHAT -
noHBI. Micnonp3oBanne KapOOHATOB

B OBITY, MEIMITMHE, TPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SIMCTBE.

[lepBOHAYAIBHBIC TOHATHUS
00 OpraHMYECKHUX BEIIECTBAX KaK

0 COEJIMHEHUSX yriiepoaa (MeTaH, TaH,

OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl ¥ ©X COEIUHEHUH C Y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COCTUHECHUIN
(OKCHZIOB yTaiepo/ia, yroJlbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KHUCIIOThI, CUJIUKATOB),
CHOCOOBI MX MOJyYEHUs, IPUMEHEHUE U
3HAUYECHHE B MPUPOJIE U KU3HU YEJIOBEKA.
OOBIACHATH NTPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHE BEILIECTBA " CBOMCTBA

~ IpUMEHEHUE - HA TPUMEPaAxX
COEAUHEHU YIJIEpOJa U KPEMHHUSL.
Onpenensite KapOOHAT- U CUJIUKAT-UOHBI
B pacTBOpE.

OOBIACHATH CYIIHOCTh IKOJIOTHYECKUX
npo0sIeM, CBI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPY KaloIlen cpee.
[lonTBep:k1aTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
POCTBIX COEAMHEHUH (METaH, ITaH,
STUJIEH, alleTUJICH, 3TAHOJI, TJTUIEPHH,
YKCYCHasl KHCJIOTa), B3aUMOCBA3b

HCOPIraHNYCCKHNX COGI{I/IHGHI/Iﬁ yrjepoaa u
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STUJIEH, AallETUIICH, 3TaHOJI, TJIMLEPUH,
YKCyCHAasi KHCIIOTA).

[IprpoaHbIE HICTOYHUKH YTIEBOJOPOIOB
(yroJib, MpUpPOAHBIN a3, HEPTh),
MPOIYKTHI X TTepepadoTKu (OCH3WH), X
POJIb B OBITY U TIPOMBIIIICHHOCTH.
[ToHsiTHE O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeJKax, yrieBoax - u
WX POJIU B )KU3HU YEJIOBEKA.
MatepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.

KpemHuuii, ero pusndyeckue 1 XUMHUYECKUE
CBOMCTBA, MOJIyYCHUE U TPUMEHECHHUE.
Coenunenus kpeMHus B npupoje. Oomime
npeacTaBiieHust 00 okcuae kpemuus (IV) u
KPEMHHUEBOU KUCIIOTE.

Cunukatsl, UX UCTIOJIH30BAHUE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
Baxueime CTpouTeNbHbIE MATEPUATIBIL:
KepaMHKa, CTeKJI0, IEMEHT, OCTOH,
kene300eToH. [Tpobmemsl 6e3o0macHoro
WCII0JIb30BaHUsI CTPOUTEIBHBIX
MaTepuaioB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

Monenu KpUCcTauInueCKuX pemETOK

OpraHUYECKUX BEIIECTB.
OnuckIBaTh PoJb OCIKOB, )KUPOB U
YTIEBOAOB B QYHKIIMOHUPOBAHUU JKUBBIX
OpraHu3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YIJIEBOAOPOAOB, X POJIb B
OBITY U IPOMBIIIICHHOCTH.

[IpoBOAUTH BHIYUCIIEHUS 110 YPABHEHUSIM
XUMHAYECKUX PEAKIIHM.

[[maHrpoBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
MPOBOJAUTH HAOIIOICHUSI, JI€JIaTh BHIBOIbI
M0 pe3yJibTaTaM dKCIIEPUMEHTA MPpHU
MPOBEICHUN JTAOOPATOPHBIX OTMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh paBuiIaM 0€30MacHON PabOTHI
B J1a00OpaTOpUU IPHU UCTIOTH30BAHUH
XUMUYECKOUN MOCY/Ibl 1 000pYy10BaHUS.
crionp30BaTh MPH BHIMOJHEHUU YUEOHBIX
3aJlaHUM TEKCThl ydeOHUKA, CIIPABOYHbBIC
matepuaisl (Ilepuonuueckyro cucremy
XUMHYECKHUX AiemeHToB 1. H.
MeHeneeBa, TaOIUIy pacCTBOPUMOCTH
KHCJIOT, OCHOBAHHUH U COJICH B BOJIC,
DJIEKTPOXUMUYECKUN PsiJi HAIIPSKEHU N

METaJIJIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOLIUU
PAaCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM IPOTHUBOrasa.
O3HaKOMJIEHHE C IPOAYKIIUEN CUIIMKATHOW
poMbIluIeHHOCTH (Buaeomarepuarnsr:
CUJIMKATHAsI TPOMBIIIUIEHHOCTD ).

Mopenu MOJIEKYJI OPraHUYECKHUX BEIIECTB.
JlabopamopHhuwiii onvim:

[loyyenue, coOupanue, pacrio3HaBaHUE U
M3YUYEHUE CBOMCTB YIJIEKUCIIOTO ras3a.
[IpoBenieHNE KaUEeCTBEHHBIX PEAKIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipakmuuecxue pabomoi:

Ne 4. ITosmyyeHue yriaekucioro rasa,
WU3yUYECHUE €r0 CBOMCTB.

No 5. Pelienue sxkciepruMEHTaIbHBIX 3a/1a4
10 TeMe « BaxkHenIme HEMETaJIIbI U UX
COEAMHEHUSD)

Boruucnenus:

M0 YpPaBHEHHUSAM XUMHYECKUX PEaKIUil

Hroro no paszneny

25
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Pasznea 3. MeTalibl M X COeAMHEHUSA

3.1

OO011e CBOMCTBA
METAJLIOB

4

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
HJIEMEHTOB - METAJUIOB HA OCHOBAaHUH UX
noJsioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX DJIEMEHTOB

JI.11. MenieneeBa u CTpOEHHUsI aTOMOB.
Ctpoenue MeTaiioB. Metanueckas
CBSI3b M METAJUTHYECKAS KPUCTATNICCKAS
peueTKa.

DNEKTPOXUMHYECKUH PsiJl HAMTPSKECHUI
MeTauI0B. DU3HUECKUE M XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOOBI
MoTydeHuUs1 MeTasuioB. [loHsTHE 0
KOPPO3HH METAJIJIOB, OCHOBHBIC CITOCOOBI
3aIUTHI UX OT KOPPO3UHU.

CmaBsl (CTallb, YYT'YH, JIOPATIOMUAHUAN,
OpoH3a) U UX MPUMEHEHHUE B OBITY U
TTPOMBITIICHHOCTH.

Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

OOpasiel METAIIJIOB | CIUIaBOB. M3yuenune
PE3yIHTATOB KOPPO3UU METAJIIOB
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

VlabopamopHvie onvimel: O3HAKOMIICHUE C
00pa3iaMu METaJJIOB U CIUIABOB, X

(U3UIECKIMU CBOMCTBAMH.

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONHCAHUHT
CBOKWCTB BEILECTB U UX NPEBPALLICHUM.
OO0BsACHATH 001IME 3aKOHOMEPHOCTH B
W3MCHCHUH CBOWCTB 3JIEMEHTOB- METAJIOB
U UX COCIMHEHUM ¢ YIETOM CTPOSHHUS UX
ATOMOB.

X apakTepru30BaTh CTPOCHUE METAILIOB,
o01me GU3NIECKUe U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTYYEHUS] METAJIOB.

OnuchIBaTh CIIOCOOBI 3AIUTHI METAUIOB OT
KOPPO3HH.

CrnenoBath npaBuaaM 0€30MacHOM pabOThI
B 1a0OpAaTOPHUU MPHU UCIIOJIB30BAaHUU
XUMHUYECKOM MOCYIbI M1 000PYI0BAHMUS.
[Ipon3BOANTE BEIYHUCICHUS IO YPAaBHCHUSM
XUMHUYCCKUX PEAKIIUMA, €CIIH OUH U3
[PEareHTOB COACPIKUT IPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
WK TPYIITIC.

lcr101630BaTh MIPH BBIMTOJTHEHUH YUSOHBIX

3aJlaHuI TEKCThl yUYeOHHKa,
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\Buiuucnenusi:

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

CIIpaBOYHBIC MaTepHaIbI
(ITepponuecKyro CUCTEMY XUMHYECKUX
hnemeHToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PSAJT
HaIPsHKCHUN METaJIIOB)

3.2

Baxaennmne MeTauibl
1 UX COEIMHEHUSA

16

[[{es10uHbBIC METAJLIBI: TTOJIOKECHUE B
[leproIM4eCcKON CHCTEME XUMUYECKUX
bnemeHTOB [[.M. MenaeneeBa, cTpoeHne ux
ATOMOB, HAXO0KJCHUE B IPUPOJIE.
DU3MYeCKUe U XUMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U kanus). OkCuabl U
TUJIPOKCUIABI HATPpUA U Kanus. [IpuMmenenue
[IEJIOYHBIX METAUIOB U UX COCAUHECHUI.
[[lemouHO3eMeIbHBIC METAJIIBI MATHUM U
KaJIBLIMI: TTOJI0)KeHHe B [lepuoanueckon
CUCTEME XMMHUYECKHUX 3y1eMeHTOB JI.11.
MeHnieseeBa, CTpPOCHUE UX aTOMOB,
HaXOXJICHHE B pupoje. Puznueckue u
XUMHUYECCKHE CBOMCTBA MAarHus M KaJIbIIHSL.
Baxueiime coeTuHEHUs Kalblus (OKCHUI,
TUIPOKCHU]I, cOJn). JKECTKOCTH BOJBI U
CIIOCOOBI €€ YCTpaHCHHUSI.

ATIOMUHMI: TIOJIOKCHHUE B

[leproIM4ecKON CHCTEME XUMHUYECKUX

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB- METAJUIOB
U UX COCAUHEHUH B Ipynnax ¢ yuéToM
CTPOEHHUS UX aTOMOB. XapaKTepU30BaTh
(uznyecKkue 1 XuMUYECKHE CBOMCTBA
POCTHIX BEIIECTB METAJIIOB M HX
COeIMHEHHI (OKCHUIOB, THIPOKCHUOB,
coJieii), ClIOCOOBI UX MOTYUYCHUS,
NPUMEHEHUE U 3HAYEHUE B IPUPOJIE U
PKU3HM Y€JI0BEKA. Y CTaHABIMBATh
NPUYUHHOCIIEACTBEHHYIO CBSI3b: CTPOEHHUE
BEILIECTBA * CBOMCTBA " IPUMEHEHUE - HA
PUMEPAX U3YYAEMBIX BELLECTB.
Pacrno3HaBaTh C TOMOIIBI0 KAYUECTBEHHBIX
pEaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIUsI, ATFOMUHUS, [TUHKA, *kKeme3a (II) u
xenesza (I11), menu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB Y TUJPOKCHUIOB aIFOMUHHUS U

LIMHKA.
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snemeHToB /.M. MenaeneeBa, ctpoeHue
aToOMa, HaXO0XKJICHHE B TIPUPOJIE.
Ddu3nyecKrue 1 XUMUYECKUE CBOMCTBA
aTrOMUHUS. AM(POTEpHBIC CBOMCTBA
OKCcHJa U TUApOKcHaa antoMunus. JXKeneso:
nosoxxenue B [lepuoguyeckoii cucreme
xuMu4eckux saemeHToB .M. Menneneena,
CTPOCHHUE aTOMa, HAXOXKJICHUE B TIPUPO/IC.
DU3NYECKHE U XUMHUYSCKHUE CBOMCTBA
kesie3a. OKCUIbl, THIPOKCUABI U COJIA
kenesa (II) u xxenesa (I11), ux cocras,
CBOMCTBA M MOJTyYCHHUE.

Xumuueckuit IKcnepumenm:
/[emoucmpayuu.

Oco0eHHOCTH B3aMMOACHCTBUS OKCHIA
KaJIBIIUSI U HATPUS C BOJIOM (BO3MOYKHO

W CIT0JIb30BaHUE BUJICOMATEPUAIIOB).
OxpalMBaHue MIaMEHU HOHAMU HaTpusl,
KaJIUSI U KallbLUsl (BO3MOYKHO
WCITOJIb30BaHNE BHJICOMATEPHAIIOB)
lcciaenoBanue CBOMCTB JKECTKOU BOJIBI.
[Iporiecc ropeHus xee3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

VlabopamopHhvie onvimoi.:

[IpoBeieHNEe KaUeCTBEHHBIX peaKIuii Ha
WOHBI (MarHus, KajJblHs, aJTIOMUHMS,

[[maHupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUUYECKUE SKCIIEPUMEHTHI,
POBOJUTH HAOIIOACHMUS, 1€TIaTh BHIBOJIbI
[0 pe3yibTaTaM 3KCIIEPUMEHTA IIPU
POBEJCHUH Ta0OPATOPHBIX OMBITOB
MPaKTUYECKUX padoT.

CrnenoBath npaBuiaaM 0€30MacHON pabOThI
B 1a00OpaTOpUU IIPU UCTIOIH30BAHUU
XUMUYECKON MOCyAbl U 000PYI0BaHUS.
[[pon3BOANTE BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSAM. Y 4acTBOBaTh B COBMECTHOM
paboTe B mape uiu rpymre.

BricTpauBath pa3BEpHYThIC MUCHbMEHHBIC U
YCTHBIE OTBETHI C OTIOPOM Ha MH(POPMALIHIO
13 yueOHMKA M CIPAaBOYHBIX MAaTE€pPUANIOB,
FPaMOTHO MCTOJIb30BATh U3yUYECHHBIM
NOHATUWHBINA anmnapar Kypca XUMUHU
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1rHKa, sxenesa (II) u xenesa (111), meau
(IT), onncanne MpU3HAKOB X MPOTEKAHUS.
VccnenoBanne aMpOTEPHBIX CBOMCTB
TUPOKCUIA ATFOMUHUS U THAPOKCHIA
[IUHKA.

[ Ipaxmuueckue pabomuwi:

Ne 6. JKEcTKOCTh BOJIBI M METOJIBI €€
YCTpaHEHUS.

No 7. PelieHue 3KCIEpUMEHTAIBHBIX 3a1a4
Mo TeMe «BakHenme MeTauibl U UX
COCIUHCHUS.

Boiuucnenus:

M0 YpPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEarcHTOB JaH B U30BITKE
WU COJICPIKUT MPUMECH;

MaCCOBOM JIOJIM BbIXO/Ia MTPOAYKTa PEaKIUU

Hrtoro no pazneny

20

Pasne

J 4. XuUMHS M OKPYKAOUIAS Cpeia

4.1

XUMAA U
OKpyXkarouas cpeaa

3

BemiecTBa 1 MmaTepuasbl B IOBCEAHEBHOU
»KHM3HU 4ejoBeKka. be3omacHoe
HCHOJIb30BAHUE BEIECTB MU XUMHUYCCKHUX
peakuuii B ObITy. [lepBas momoiip rnpu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH
cpeasl (IpeaenbHas J0mycTuMast

XapakTepu3oBaTh pOJIb XUMHUU B
pa3IMyYHbIX chepax AeSITeTbHOCTH JTIOACH,
OCHOBHBIE BEILIECTBA U MaTE€pPHAIIbI,
pPUMEHSIEMBIE B )KM3HU COBPEMEHHOTO
YEJIOBEKA.

OOBACHATD yCIIOBUSI 0€30M1aCHOTO

HMCIIOJIb30BaHHUA BECIICCTB U XUMHUYCCKHUX
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KOHIIEHTpaIus BemecTB. Poib Xxumuu B
pEeLIeHUH SKOJIOTHIECKUX MTPOOIIEM.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

M3yuenne 00pasioB MaTeprasoB (CTEKIIO,
CILJIaBbl METAJIJIOB, TTOJIUMEPHBIC
MaTepuabl)

peakiuii B OBITY.

AHQJIM3UPOBATh U KPUTUYECKH OLICHUBATH
UHGOPMAITUIO O BIUSHUU
POMBIILJIEHHOCTH, CETCKOTO X035 CTBA,
TPAHCIIOPTA U AP. Ha COCTOSIHUE
OKPYKarOIIEH CPEIBI.

YMETh OKa3bIBaTh MEPBYIO MOMOIIb MPHU
XUMHAYECKUX 0KOraxX U OTPABIICHUSIX.
[[puHuMaTh ydyactue B 00CYKIECHUU
MpoOJieM XUMUYECKON U AKOJIOTUUECKOMN
HaIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
MpeaiaraTb BO3MOXHBIE ITyTH €€ pPelIeHUs

Toro mo pasueny: 3
Pe3epBHOE Bpemsi 3
OBLIEE YNCJIO YACOB 68
[10 ITPOTPAMME
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