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OenepanpHas paboyas mporpamMma Mo y4eOHOMY TpeaMery  «XHUMHs»
(yrinyOneHHbI ypoBeHb) (mpeameTHasi 00yacTh «EcTecTBEHHO-HAaydHBIE MPEAMETHI)
BKJIIOYAET MOSICHUTENIbHYIO 3aMICKY, COAepKaHuEe 00YUeHHUS, INTAHUPYEMbIE Pe3yJIbTaThl
OCBOEHUSI MPOrPaMMBbI 10 XUMUH, TEMATUYECKOE IJITAHUPOBAHUE.

[TosicHuTenbHasT 3amKMcKa OTpakaeT oOIIMe IEeTd W 3aJauyd HU3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MTPEANOCHIOK K €€ HM3Y4eHUIO 00YyJaroluMUCH,
MECTO B CTPYKType y4yeOHOro IulaHa, a TakKe MOAXOAbl K OTOOpY COJepiKaHMs,
K OIPEACIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue o0O0y4deHUsT PACKphIBAET COJCpXKATEIbHBIC JIMHUH, KOTOPBIC
MpeJIaratoTcs JJisl 0053aTeIbHOTO U3YUYECHHS B KaXKJIOM KJIacCe€ Ha YPOBHE OCHOBHOT'O
o01ero oopa3oBaHusl.

[Inanupyembie pe3yabTaTbl OCBOEHUSI MPOTpaMMbl MO XHMHUU BKIIOYAIOT
JMYHOCTHBIE, METalPEAMETHBIC DPE3yJbTaThl 32 BECh MEPHOJ OOyYEHUS Ha YpPOBHE
OCHOBHOTO 00I11ero o0pa3oBaHMs, a TaKXkKe MPEAMETHBIE TOCTIKEHUS 00Yy4aronierocs
3a KaX]IbIi Toj 00y4YeHusI.

HOACHUTEJIBHASA 3AIIMCKA

OenepanbHas paboyas mporpamMma Mo XMMUM OCHOBHOTO 00IIero oOpa3oBaHUS
(yrinyO0n€HHBINH YpOBEHB) COCTaBJICHA HA OCHOBE TPEOOBAHUM K pe3yibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelIbHOW MporpaMMbl  OCHOBHOrO  oOIiero oOpa3oBaHUs,
npencrasiieHHbix B I'OC OO0, c yderoM (enepanbHOl paboyelt mporpamMbl
BOCTIMTAHMUS.

OdenepanpHas pabodas mporpaMma MO XMMHH pa3padoTaHa C IENbI0 OKa3aHUS
METOIMYECKOW TIOMOIIM YYHMTEII0 B CO3JIaHUU pabodeil mporpaMmbl MO y4eOHOMY
TIPEIMETY.

[Iporpamma pa€r mpencraBicHHUE O IeNAX, OOMmEH cTparerud OOy4YeHHS,
BOCIIUTAHUSI W PA3BUTHS OOYYAIOMIUXCS CPEACTBAMHU Y4EOHOTO TpeaMeTa, OmpeneisieT
o0s3aTeNIbHOE TPEIMETHOE CONepKaHUE, €r0 CTPYKTYpy IO pa3ieliaM W TeMaM,
pacmpesielieHe Mo KiaccaMm, PEKOMEHIYeMYI0 TOCIIeIOBATEILHOCTh U3YUCHHSI XUMUU
C YY4ETOM MEKIIPEAMETHBIX M BHYTPUIIPSIMETHBIX CBSI3€H, JJOTUKU YIeOHOTO Mporiecca,
BO3PACTHBIX OCOOEHHOCTEH oOywaromuxcs. B mporpaMme mo XMMHUHU y4YUTBHIBAIOTCS
BO3MOXXHOCTH y4e€OHOTO TMpeaMeTa B pealn3aiid TpeOOBaHWK K IUTAHHPYESMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M  TPEIMETHBIM  pe3yibTaraM OOy4eHHUS U
B (QOpMUPOBAaHMHM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOM  JACSATEIHHOCTH
00y4Jaromerocsi o0 OCBOCHUIO YI4eOHOTO COJIepyKaHMS.

N3ydenne xuMuu Ha ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs OPUEHTUPOBAHO
Ha OOIIEKYIbTYPHYIO IMOJATOTOBKY, HEOOXOIUMYIO JIJISi BEIPAOOTKH MHUPOBO33PCHUECCKUX
OPUEHTHUPOB, PAa3BUTHUS HHTEIUICKTYAIbHBIX CITIOCOOHOCTEH M MHTEPECOB 00 yJarOIINXCS,
Ha TIPOJODKEHHNE 00yUeHHUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs.
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3HaHME XMMHH CIY)XHT OCHOBOM i1 (OPMHpPOBAHHUS MHPOBO33PECHHUS
00yJaromierocsi, ero MpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHPA, BAKHYIO POJb
UrparoT GopMUpPYEMbIe XUMHUEH MPEACTABICHUS O MPEBPAIICHUSX YHEPrUU U BEIECTB
B TNpUpOJie, O TMYTSIX pEIIeHUs TO0ATbHBIX MPOOJIeM YCTOWYHMBOIO PAa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, IHEPreTHUECKOM, MPOI0BOJILCTBEHHON MPpo0JeM, MPoOIeMbl
HKOJIOTMYECKO 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET peanu3aifii BO3MOXKHOCTEH MJisi caMOpa3BUTUS U (HOPMHUPOBAHUS
KyJbTYPbl IUYHOCTH 00YYAIONMUXCsl, X 001Iel U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIQJ B (OPMHPOBAHUE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH
OOy4YalIIMXCs,  HAaBBIKOB  HX  CaMOCTOATEIbHOM  y4yeOHOW  JesITeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIIbCKUX  yYMEHHH,  HEOOXOMWMBIX  Kak
B TTIOBCETHEBHOM JKM3HU, TaK U B MPO(PeCcCHOHATBHON EATEeIHHOCTH;

3HAKOMHUT CO CHEHU(UKOM HAaydHOrO MBIIUICHUS, 3aKjIaJblBA€T OCHOBBI
MPEJICTABIICHUA O EAMHCTBE MPUPOJbI U YENIOBEKa, SBISETCS KIIOUEBBIM HTAllOM
B (h)OpMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00 y4arOIINXCs;

CHocoO0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ] B IKOJIOTHYECKOE 00pa3oBaHUE
00 yJaromuxcs.

Jlanubie HampaBieHUssT B OOyYE€HWHM XUMHUU OOECIEUMBAIOTCS CrHenu(UKoit
CONEP)KaHUS TIPeAMETa, KOTOPBIM SBISETCA TEAAarOorMYecKd  alalTHPOBAHHBIM
OTPaXXEHUEM OMNPEACIICHHOr0 dTama pa3BUTUs XUMUU.156.2.7. YrayOn€HHbIN Kypc
XUMHUU OCHOBHOT'O OOIIETr0 00pa3oBaHUsS OPUEHTUPOBAH HA OCBOCHHE O0YJaIONTUMUCS
CUCTEMBbI TICPBOHAYAIBHBIX TMOHSATUW XWUMHUHM, OCHOB HEOPraHUYECKOW XUMUH,
OCHOBOTMOJIAraloNUX MPEJCTaBICHUIN OOIIEH XUMUU U OTJIEIbHBIX 3HAYUMBIX TTOHSITHM
OpPraHUYECKOU XUMUHU.

CtpykTypa coJepkaHus MporpaMMbl MO XUMUU CHOPMHUpPOBaAHA Ha OCHOBE
CHCTEMHOT0 moaxo/a K e€ nzydenuro. ConepkaHue CKIabIBACTCA U3 CUCTEMbI TOHATUN
O XUMHUYECKOM DJIEMEHTE WM BEIIECTBE M CHCTEMbI MOHSATUN O XUMHYECKOW PEaKIIHH.
O06e 7TU cUCTEMbI OPraHrW30BaHbl MO MPUHIUITY MOCIEAOBATEILHOTO PA3BUTHUSI 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

nepuoanueckoro 3akoHa /[.M. MeHieneeBa kKak OCHOBHOT'O 3aKOHA XUMUU;

YYEHHUS O CTPOSHUHU aTOMa M XUMUYECKON CBSI3H;

Ipe/ICTaBICHUN 00 SIEKTPOTUTUUECKOM TUCCOLUAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHYECKHUX 3HAHHK TOJOKEHBI YMITUPUICCKU TOTYICHHBIC (DAKTHI.
Teopernueckue 3HaHUS Pa3BUBAIOTCA MOCIEAOBATEIHLHO OT OAHOTO YPOBHS K JIPYTOMY
1 00eCcTieurBal0T 00yUJaOIUMCS BO3SMOKHOCTh OOBSCHATH U IIPOTHO3UPOBATH CBOWCTBRA,
CTPOCHHE M 00JIACTH MPAKTHUYECKOTO MPUMEHEHHUS U3y4aeMbIX BEIIECTB.
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OcBoeHue copepkaHUsl MPOrPaMMBbl MO0 XMMHUU MPOUCXOJUT C HCIHOJIb30BAaHUEM
3HaHUM M3 paHee M3YUYCHHBIX Y4YEOHBIX MPEAMETOB: OKPYXKAIOIUN MHUp, OHOJIOTHS,
busnka, MaTeMaTuKa, reorpadusi, TEXHOJIOT S, UCTOPHSI.

®denepanibHas pabodas mporpaMmMa OCHOBHOTO OOIIEro 0Opa30oBaHUs MO XUMUU
(yriyOn€HHBIN YPOBEHb) OpUEHTHPOBAaHA HA COXPaHEeHHE (YHIAMEHTAIBHOTO XapaKTepa
oOpa3oBaHus, CEU(PUKH YIeOHOT0 MpeAMeTa U 00ECIICUCHHE YCTICIITHOTO OO YUCHHS Ha
CJIEIYIOIEM YpOBHE oOpa3oBaHus. B mporpaMmme 1o XMMuu peaan3yeTcsl pa3BUBarOIas
W TpaKTUYeCKas HaAMpaBJICHHOCTh OOydeHusl Xumuu, auddepeHnmanus oOydeHwus,
BKIIIOYANONIAasi  NPO(PHIbHYI0O  TOATOTOBKY  OOYYalOmUXCS M TOCHEIYyIoIIee
camooIpeiesieHue B BIOOpE HampaBieHUs: 00y4eHHs B TPO(UIBHBIX KJIaccax.

YrnyOnénHoe  W3ydeHHME ~ XMMHHM ~ CIIOCOOCTBYET — peajm3aliiu  3ajad
npoecCHOHANBHOW OPHEHTAIIMM W HAIPaBICHO Ha MPEIOCTaBICHHUE BO3MOXKHOCTU
KOKIOMY OOydYarolieMycsi TMpOSIBUTh CBOM HHTEIUICKTyaJllbHbIE W TBOPYECKHUE
CIIOCOOHOCTH TPH M3YYEHUH Y4eOHOro TpeaMeTa, HeOOXOMMMBIC IS TPOAOJIKEHUS
o0pa3oBaHus U AaTbHEHIIEH TPYAOBOM 1E€ATEIbHOCTH.

[Iporpamma 1o  xumuu  (YrayOJaEHHBIH ypOBEHb)  MpeaHa3HauYeHa
JUIS MCTIONB30BaHUS B 00pPA30BATENIbHBIX OPraHU3alMAX, PEATU3YIOUIUX MPOTrPaMMBbI
nuddepeHpoBaHHOrO (Yriry0a€HHOT 0, TPOPUIBLHOT0) U3YUEHUS OTICIbHBIX YIEOHBIX
MIPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusI.

OOpa3oBarenbHble (DYHKIIMM XUMHUHU, H3y4aeMoOll Ha yIJIyOJIEGHHOM YpPOBHE,
peaM3yroTcsi B Tpoiiecce (popMUpOBaHUS 3HAHUUA OCHOB XMMHYECKOM HAyKM Kak
00JacTM COBPEMEHHOT'O0 €CTECTBO3HAHUS, OOJIACTH TMPAKTUYECKON JesATeIbHOCTH
YeJIOBeKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphL. 3ajadya y4eOHOro mpeamera
COCTOMT B (DOPMHUPOBAHMHM CHCTEMBl XUMHUYCCKUX 3HAHUW — BaKHEHIIMX (HaKTOB,
MOHATUH, 3aKOHOB M  TEOPETUYECKHX TIOJOKEHUM, JOCTYMHBIX 0000IIeHUMN
MHPOBO33PEHUYECKOI0 XapakTepa, si3blka HAYKW, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS MTPU U3YYCHHUH BEIICCTB M1 XUMHUYECKHUX PEaKInii, (GOPMUPOBAHUN U Pa3BUTHHU
MO3HABATEIBHBIX YMEHUH M CIOCOOOB NEATETLHOCTH W WX MPUMEHEHUU B y4eOHO-
MO3HABATEIbHON M Yy4eOHO-UCCIIEeIOBATEIbCKON JESITeNIbHOCTH, OCBOCHUU IPaBUI
0e30MmacHOro 0OpalieHus ¢ BeIeCTBAMU B TTIOBCEIHEBHOM KU3HH.

[lenmn u3ydeHUST XUMHM OTPa)KalOT HAIPABJICHHOCTh OOYYEHHUS Ha pPa3BUTHE U
camMOpa3BUTHE JIMYHOCTH, POPMUPOBAHKE €€ UHTEIJIEKTA U OOIIEH KYJIbTYPBHI.

N3ydenue xumMum HaIpaBJIeHO Ha TOCTHKEHUE CIIETYIONIUX LIETIeH:

dbopmupoBaHue UHTEJUICKTYaIbHO pa3BUTON JMYHOCTH, TOTOBOM
K €aM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY TMPUHSATHUIO PpEUICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HU;

dbopMUpOBaHUE CHCTEMBl XHUMHYECKHX 3HAHWUH KaK KOMIIOHGHTa €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA, K&K OCHOBBI ISl IIOHUMAaHHUSI XUMHUYECKOW CTOPOHBI SIBJICHUN
OKpY>KaroIero Mupa, OCBOEHHUE s3bIKa HAYKH;

npuoOIlleHre  OOy4armMuxcsi K  CaMOCTOATENIbHOW — TMO3HAaBaTEIbHOM U
HCCIIeIOBATEhCKON JCSATENIbHOCTH, K HAay4YHBIM METOJaM TOo3HaHUs, (HOpMHpOBaAHUE
MOTHBAIIMU U PA3BUTHE CIIOCOOHOCTEH K N3YUCHHUIO XUMUH;
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dbopMupoBanue o60mIeH (PYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXAIOIIEr0 MUPA, UCIIOJIb3Ys
3HAHUS U ONBIT, MOJTYYEHHBIE NPU U3YYEHUU XUMHH, NMPUMEHITh UX MPU PEHICHUU
po0JieM B MOBCETHEBHOU KU3HU U TPYOBOM JI€ATEIILHOCTH;

pa3BUTHE Yy 00YJAIONTUXCS MHTEpeca K U3yUYEeHUI0 XUMHH U chepaM JesTeIbHOCTH,
CBSI3aHHBIM C XMMHUEH, MOTUBAIIMS K OCO3HAHHOMY BEIOOPY COOTBETCTBYIOIIETO TTPO(HIIS
Y HaIlPaBJICHHOCTH JAAJIbHEUILEro 00y4eHus;

OCO3HAHHUE ICHHOCTH XUMUYECKUX 3HAHWUN B )KU3HU YEJIOBEKA, MOBBIIICHUE YPOBHS
DKOJIOTUYECKON KYJIBTYPbl, HENPUATUE NEUCTBUM, NPUHOCAILIUX BpPEN OKPYKAIOLIEH
Cpele U 3I0POBBIO JIOJIEH;

npuoOpeTeHre OOYJYaAIOUUMUCS ONbITa CaMOMO3HAHMS, KJIIOYEBBIX HABBIKOB
(KITFOYEBBIX KOMITETECHIINM ), HEOOXOIUMBIX JIJISI PA3IMYHBIX BHIOB JEATEIHHOCTH.

B 8 u 9 kiaccax mo BbIOOpPY 0Opa3oBaTeNbHOM OpraHu3aliu Ha YriiyOJEéHHOe
U3ydeHue yuyeOHOro mpeamera «XuMus» MOKeT ObITh oTBeAeHo mo 102 yaca (3 yaca
B Heneno) wim 136 yacoB (4 yaca B HENEN0), TO €CTh 2 Yaca B HENETI0 3a CUET
obs3arensHoi yactu OOIT OO0 u 1 — 2 yaca 3a cuér yactu OOIT OO0, popmupyemoit
ydacTHUKaMU 00pa3oBaTeIbHbIX OTHomeHui. Bcero 204 (272) yaca 3a aBa roja
00 y4CHUS.
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COJAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHBIC XUMHUYECKHE TIOHATHS

Xumus — BakHass 00JIaCTh €CTECTBO3HAHUS M MPAKTUYECKOW JESATEIHbHOCTH
yenoeka. [Ipenmer xumuu. Ponp xumuu B xu3HH yenoBeka. KpaTkue cBeneHus
00 WCTOpWY BO3HHKHOBEHHUS WM PA3BUTHS XWUMHUHU. XUMHS B CHUCTeMe Hayk. Tema u
BelecTBa. PU3MYECKHE M XMMHUYECKHE CBOMCTBA BEUIECTB. ArperaTHble COCTOSIHUS
BeliecTB. lloHsITHE O TEOPETHMYECKHMX M OSMIIHUPUYECKUX METOAaX IO3HAHUA
B €CTECTBECHHBIX Haykax. lIpencrtaBiieHus O HaydyHOM MO3HAHUU HA SMIIUPUYECKOM
yYpOBHE: HAONIOJCHUE, HW3MEpPEHUEe, DJKCIEPUMEHT, MOJCIUPOBAHUE, BBIYUCIICHHE.
[IpencraBienrss 0 HAyYHOM IMO3HAHWHM HAa TEOPETUYECKOM YpPOBHE: HAYYHBIC (DAKTHI,
npo0JsieMa, runoTe3a, TeOpusi, 3aKOH.

A3pik xumuu. ICTOUHMKA XUMUYECKON WH(POPMAIIIH.

[Tonsitue o meromax paboOThl ¢ XUMHUYECKMMHU BemiecTBamu. OOopynaoBaHue
HIKOJIbHOW XuMU4eckoi taboparopuu. [IpaBuna 6ezomacHoro odpaiieHus ¢ BeecTBaMu
1 1a00paTOpPHBIM 000PYIOBAHUEM.

UYuctele BemecTBa U cMecu. [IpupoaHbie cMecu: BO3AYX, IPUPOAHBINA ra3, HEDTh,
NPUPOJHBIE BOJbI, TOPHbIE NOPOAbl M MuHepaibl. [lOHATHE O TOMOIEHHBIX H
reTeporeHHbIx cmecsax. CrnocoOsl pazaeneHus: cMeceil. OuucTka BEIeCTB.

BemectBa n xuMuyeckue peakiuu. ATOMbI U MOJIEKYJIbl. XUMUYECKUE SJIEMEHTHI.
CuMBOJIBI XMMHUYECKHX 3JIEMEHTOB. [IpocTble W cloXKHBIE BeliecTBa. MeTaniabl U
HeMeTasuibl. BerecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSL.

Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeulecTB. OmnpezesieHre BaJeHTHOCTU 3JIEMEHTOB 1O (popmynam
OMHApPHBIX COEMHEHUH U COCcTaBlIeHnE POPMYI OMHAPHBIX COETMHEHUM IO BaJICHTHOCTH
sanemMeHToB. OTHOcUTeNbHas aToMHas Macca. OTHOCHUTENbHasi MOJEKYJSpHAas macca.
MaccoBasg n0yi1 XMMHUYECKOrO 3JEMEHTAa B coeanHeHuu. Haxoxnenue mnpocrenmen
(GbopMyJIbl BELIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Komunuecto BemectBa. Monbs. MonsipHas macca. B3anMocBsi3b KOJIMYECTBA, MACChI
W 4YHuCIa CTPYKTYpPHBIX €IHWHMI] BemiecTBa. Pacuersl mo ¢dopMmynamM XUMUYECKUX
coennHEHUM. MossipHas Macca cMecH BemecTB. MonbHas 101 XMMAYECKOTO JIEMEHTA
B coequHeHuu. Haxoxaenue npocreiimieil (GopMysbl BEMIECTBA MO MOJBHBIM JIOJISIM
DJIEMEHTOB.

Ou3NUeCcKue M XUMHUYECKUE SIBICHUSA. XUMHUYECKass pPEaAKUUs U €€ IPU3HAKHU.
VYcioBusi MpOTEKaHWS XUMUYECKUX PEAKIMK. 3aKOH COXPAaHEHUSI MAacChl BEIECTB.
AToMHO-MONeKysipHass Teopuss. JKus3Hp u  gesrenbHOcTh M.B. JlomoHOCOBa.
XumMuyeckue ypaBHEHUs. THUIbI XMMUYECKUX PEAKUUN (COCTUHEHMS, Pa3JI0KEHHUS,
3aMeleHus, ooMeHa). PacdeTsl Mo XUMUYECKUM YPaBHEHUSIM.
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IKcnepumeHmanbHoe u3yueHue 8eujecms U A61eHUN:

3HaKOMCTBO C XMMHUYECKON MOCYAOW, C MpaBHJIaMH pabOThl B JIA0OPATOPUH U
npruemMamMu oOpaleHusi ¢ J1labopaTOpHbIM 00OpyJIOoBaHWEM. V3yueHue u onucaHue
(bU3UYECKUX CBOMCTB 00pa3ll0B HEOPraHUYECKUX BEIIECTB — METAJIOB U HEMETAJLIOB.
HabGmonenne ¢usnueckux (IaaBIeHUE BOCKa, TasHUE JbJla, pacTHUpaHUEe caxapa
B CTYIIKE, KHUTICHUE ¥ KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJCHCTBUE COJBI WJIM MeJia C COJITHOM KUCIIOTOM) SIBJICHUM.
O3zHakomiieHre ¢ oOpa3iaMu BemecTB KoindecTBOM 1 monb. HabGmronenue u onucanue
MPU3HAKOB MPOTEKAHUSI XMMHUYECKUX PEAKIUM (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEpPHOU KHUCJIOTHI C XJIOpUAOM Oapus, MojdydyeHue U pasiioxkeHue ruapokcuaa meau (1I)
IIpU HArpeBaHWM, B3auMOJECTBUE keje3a ¢ pacTBopoM conu meau (II). M3yuenue
CIIOCO0OB pa3lieNieHus] cMeceil (C MOMOIIbI0 MarHuTa, (pUIbTpOBaHHE, BBHIIAPUBAHUE,
TUCTUIUISALNS, XpoMaTorpadusi), mpoBeAeHUE OYUCTKHU MOBapeHHoM conu. Habmonenue
Y OMUCAHUE OMBITOB, WILTIOCTPUPYIOIIUX 3aKOH COXPAHEHUSI MACCHhl.

BaskHeiilne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

[IpencraBnenus o razax. Bozayx — cMech razoB. CoctaB Bo3ayxa. 3aKOH ABOTajpo.
Monsipabiii  00bEM  Ta3oB. OTHOcUTENbHAs IUIOTHOCTh ra3zoB. OrpejaeneHue
OTHOCUTEJIbHOW MOJEKYJISIPHOM Macchl Tra3000pa3HOro0 BEIIECTBA IO HW3BECTHOU
OTHOCUTENILHOW  TUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B TMPU XUMHUYECKUX
peaKIusx.

Kucnopon — anemeHT u npoctoe BemiecTBo. Haxoxaenue kuciaopoga B MpUPOJE,
dbu3nuYeckre M XUMHUYECKHE CBOMCTBA (peakuuu TOpeHus W okucieHus). IIpoiecco
OKHCJIeHUs B skuBoi npupoje. Oxcunpl. [Ipumenenne kuciopona. CriocoObl MOTyIeHUS
KHUCJIOpPOJIa B JabopaTopuu u mpoMbliiieHHocTy. [Tonsitue o karanuzatope. Kpyropopor
KHciIopoia B npupoe. O30H — ayuioTporiHas Moaudukaius kuciaopoaa. O30HOBbIN CIIOH,
€ro 3Ha4YEeHUE JJIsl )KUBBIX OPraHnu3MOB. Pa3pyilieHue 030HOBOTO CJIOSl.

TemnoBoil 3¢ (heKT XUMUUECKON peakliui, TEPMOXUMHUYECKUE YpaBHEHUS, IK30- U
DHAOTEPMHUYECKHE peakuuu. TormBo. Mcmonp3oBaHuE yriasi U METaHA B KayecTBE
TOTUIBA. 3arps3HeHue Bo3ayxa. [lorsTre o mapHuKoBOM 3¢ deKTe.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxzaeHue Bomopoaa B HPUPOLE,
bu3znyueckue M XUMUYECKHUE CBOICTBA, MPUMEHEHHE, CIOcOObl TonydeHus. [lonsTue
0 KUCJIOTax U coisix. Mcnosib3oBaHue BO10pO/ia B KAUE€CTBE TOILIUBA.

Bona. ®wusnueckue cBOWMCTBAa BOAbL. Boxa Kak pacTBOpuUTElb. PacTBOpEI.
HachplieHHbIe M HEHACBIIEHHBIE PACTBOPBI. PacTBopuMocTh BeniecTB B Boje. DakTopsl,
BIIUSIOIIUE HA PACTBOPUMOCTH TBEP/IbIX U ra3000pa3HbIX BelecTB. CriocOObI BBIPAKEHUS
KOHIICHTPALIMM PACTBOPOB: MAaccoBas [OJs PACTBOPEHHOIO BEIIECTBA, MOJISIpHAS
KOHIIEHTpalusi. Poib pacTBOpOB B IPUPOJAE U B AKU3HU YEJIOBEKA.

Xumuyeckue cBocTBa BoAbl. [lonsaTre 06 ocHoBanusix. [lonsitue 00 MHIUKATOpAX.
KpyroBopoT Boabsl B mnpupoze. 3arps3HEHUE NPUPOAHBIX Boa. OxpaHa M OYHUCTKA
MPUPOJHBIX BOJI.

Kmaccudpukamus Heopranmdeckux coeauHeHud. Oxcuapl.  Knaccudukamms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KUCJIOTHBIE, aM(DOTEpHBIE) U HECOIe00pa3yroIIre.
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MexnayHapoaHass HOMEHKJIATypa OKCUAOB. TpUBHAIbHBIE HA3BaHUA OKCHIOB.
dusnuecke U XapakTepHble XUMUYECKUE CBOMCTBA OKCHUIOB (B3aMMOJEICTBHE C BOJOH,
C KUCJIOTAMU U OCHOBaHUSIMHU, C IpyrUMHU okcuaamu). [lonydueHue okcuaos.

[loHsiTHE O TUAPOKCHIAX — OCHOBAHUAX U KHUCIOPOJACOACPKAIUX KHUCIOTAX.
Kucnorsl. Knaccudukanus kucnor. MexayHapogHass HOMEHKIIaTypa U TPUBUAIbHBIC
Ha3BaHUsS KHUCIOT. PU3MUECKHME M XMMHYECKHE CBOMCTBAa KHUCIOT (B3aMMOJEHCTBUE
C METaJUlaMH, C OKCHJAaMU METa/JIOB, OCHOBAaHUSAMHM M COJIsIMH). Psn akTuBHOCTH
merauioB H.H. bekeroBa. Ilonydenune kucnor. Kucnorsel B mpupoae, NMpUMEHEHUE
BAKHEHILINX KUCIIOT.

OcHoBanusi. Knaccugukaiusi OCHOBaHMI: 1I€JI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
MexnayHapoaHass HOMEHKJIATypa OCHOBaHMM. TpuBHAIbHBIE HA3BaHMS OCHOBAaHUMU.
[Ilenoun, ux cBoWcTBa (B3aUMOJEHCTBUE C KHUCIOTHBIMM OKCHIAMH, KUCIOTaMH U
COJNSIMH) M CcHocoObl monydeHus. HepacTBopuMble OCHOBaHUS, MX CBOWCTBa
(B3aumoeicTBre
C KHUCIOTaMH) U cmocoObl monmydeHus. AmdorepHocTs. [lonstue 00 amdoTepHBIX
TUAPOKCUIAX (Ha MpuMepe TMAPOKCUIOB IIUHKA U aJTIOMUHHUS): XUMUYECKHE CBOKCTBA
(B3aMMOJEICTBUE C KUCIOTAMH U LIEI0YaMHU) U MOJTyYEHUE.

Conu (cpenHue, Kucable, OCHOBHBIE, JBOIHBIC). MexIyHapoIHas HOMEHKJIATypa
conmer. TpuBuanbHble Ha3BaHHS cojel. DU3NYECKUME W XAPAKTEPHBIE XUMHUYECKHE
CBOMCTBA Ha MpUMeEpPe cpetHuX conel. 1lomyduenue coneil.

I'eneTnueckas CBA3b MEXAY KJacCaMU HEOPraHMYECKUX COCIMHEHHM.

DKchepumMenmanbHoe uzyueHue 8eujecms U A61eHUU.:

KommuectBenHoe omnpeneneHue conep:kanus kuciaopoga B Bosayxe. [lomyuyenue,
coOupaHue, pacro3HaBaHWE€ W U3Y4YEHHE CBOMCTB Kuciopoja. HaOmogeHue
B3aMMOJEHCTBHS BEIIECTB C KHCIOPOJIOM M YCIOBHM BO3HUKHOBEHUS M IMPEKPALICHUSA
ropeausi. O3HaKOMIIEHHE ¢ 00pa3laMU OKCHJIOB U OmnucaHue ux cBOoMcTB. Ilonyuenue,
coOupanue, pacno3HaBaHUE U U3y4eHUE CBOICTB BO/1opoja (ropenue). BzaumogeiictBue
Bojopona ¢ okcugom meau (II). MccnenoBanme ocoOEHHOCTEH pacTBOPEHMs BEILIECTB
C pa3IMYHOM pacTBOPUMOCTBIO. [IpUTOTOBIIEHNE PACTBOPOB C OINPENEIEHHON MacCOBOM
JOJIEW PAacCTBOPEHHOrO BelIeCTBA. I[IpUroTOBIEHHWE pacTBOPOB C OMNPENEICHHOU
MOJISIPHOU KOHILICHTpauen PacTBOPEHHOIO BEIIECTBA. B3anmopelictBue
BOABl C MeTaulaMu (HaTpueM | Kaiblmem). OmnpenesieHue pacTBOPOB KHUCIOT U
HieJioueid ¢ MOMOIIbI0 HMHAMKATOpoB. MccnenoBaHue o0pa3noB HEOPraHUYECKUX
BEILIECTB PA3IUYHBIX KiaccoB. M3yuenue Bzaumoseiicteus okcuaa meau (1) ¢ pacteopom
CEPHOM KHCIIOTBI, KHCJIOT C METAJUIaMH, pPEaKkuuil Hewutpanuszauuu. Illomydenue
HEPACTBOPUMBIX OCHOBAHUWM, BBITECHEHUE OJHOIO METajula APYTMM M3 pacTBOpa COJIH.
B3anmopnencTBue THOPOKCHIA LMHKA C PAacTBOpaMU KHCIOT M Iuenodeil. Pemrenwne
DKCHEPUMEHTAIBHBIX 3amad 1o TeMme «OCHOBHBIE KJIacChl HEOPraHUYECKHUX
COCIUHEHUI.
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Hepuonuveckuin 3axkoH u Ilepuoguyeckass cucreMa XHUMHUYECKHX 3JJIEMEHTOB
.. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKas CBfA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTE/IbHbIC PEaKIUH

[lepBble MOMNBITKUA KiIacCU(UKALMU XUMUYECKUX 31eMeHTOB. [loHATHE O rpymmax
(cemelicTBax) CXOAHBIX 3JIEMEHTOB: WIEJIOYHBIX M MIETIOYHO3EMENbHBIX MeTajllax,
rajloreHax, HWHEPTHBIX (OJIaropoAHBIX) Ta3ax. OJIEMEHTBhI, KOTOphlie 00pa3yloT
am(poTepHbIE OKCUABI U TUAPOKCHUIBI.

[lepmonnuecknii 3akoH. OtkpeiTe lleprognueckoro 3akoHa. Ilepmoanueckas
cucteMa xumuueckux oanemeHtoB JI.MI. MenneneeBa. KoporkonepuonHas wu
JUTMHHOTIeproHas (hopmbl Tabmuikl «Ilepuonnueckas cucreMa XMUMHUECKUX JIIEMEHTOB
J.1. Menneneesay. [lepuons! u rpynmns! (A- 1 b-rpynmsi).

Crpoenne aromoB. CocraB aroMHbIX szaep. M3ortombl. PagmoakTUBHOCTB.
ONEeKTpOHBI. DJEKTPOHHasT OopOuTaib. DHEPreTUYecKue ypOBHU U TOJYPOBHHM aToOMa:
s-, p-, d-opOouTanu. DIeKTPOHHBIE KOH(PUTYpALTUU U STIEKTPOHHO-Tpaduueckre GopMyJibl
aToOMOB. DPU3MYECKHI CMBICI IOPSAKOBOIO HOMEpa, HOMEpa IMEpUoAa W IPYINIIbI
aneMeHTa. CTpOEHHME OJJIEKTPOHHBIX O000JOYEK aTOMOB HEpBbIX 20 XUMHUYECKUX
aneMeHToB llepuomuueckon cucremsl .M. Menaeneesa: pacrpeneieHue 3JeKTPOHOB
[0 HHEPreTUYECKUM YPOBHSIM, MOAYPOBHSAM U opOuTaisiM. Dusmdeckuili cMbIica
[lepnoanueckoro 3akoHa.

3aKOHOMEPHOCTH W3MEHEHHsS paguyca arOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO TpylIiaM U nepuopaMm. M3smenenue
KHCJIOTHO-OCHOBHBIX CBOWMCTB COEIWHEHHH XUMHUYECKHX 3JIEMEHTOB B NEpPHOAAX U
rpynnax. XapakTEepUCTHKAa XUMHUYECKOIO  3JIEMEHTa [0 €ro  IOJIOKEHHUIO
B [lepuonnueckoii cucreme JI.11. Menneneena.

3nauenue llepuoanueckoro 3akoHa u Ilepuoguyeckoll CHCTEMBl XUMHUUYECKUX
DJIEMEHTOB Uil pa3BuTuUsd Hayku U npaktuku. .M. Mennenees — yueHbId
Y TPaXXJAaHUH.

DIEKTPOOTPULIATEIBHOCTE XMMHUYECKUX DJIEMEHTOB. XHMHMUYECKas CBsI3b. Buubl
XUMHUYECKOM CBA3U: KOBAJCHTHAs IOJSIPHASL CBs3b, KOBAJICHTHAs HEMOJSPHAs CBS3b,
WMOHHAs CBA3b. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHON U MOHHOM CBSA3U. DJIEKTPOHHBIE
U CTPYKTYypHbIE (hOpMYIIbI BelecTB. KaTHOHBI 1 aHHOHBI.

Kpucramnmuueckue u amopdHbie BemecTBa. THUIMBI KPUCTAUIMUECKUX PEIIETOK:
WOHHAs1, aTOMHAs1, MOJIEKYJISIPHAsA Y UX XapaAKTEPUCTHUKHU.

Crenenp okxucnenus. OnpeneneHue CTENEHEH OKHUCICHHs aTOMOB B OHMHAapHBIX
coequHeHnAX. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccsl okucieHnus u
BOCCTaHOBJICHHsI. OKHCIUTENN U BOoccTaHOBUTENIM. COCTaBIIEHHE YPAaBHEHMM ITPOCTHIX
OKHMCIIUTENIbHO-BOCCTAHOBUTENBHBIX pEaKUUi M paccTaHOBKAa B HUX KOX(P(PUIMEHTOB
METOIOM 2JICKTPOHHOI0 OasiaHca.

IKCnepumMeHmanbHoe U3yyeHue 6euecms U sA61eHul.:
OszHakomileHrEe ¢ o0pa3liaMi METAJIOB U HEMETAIIJIOB. MoIeTupOBaHUE CTPOCHUS
MOJIEKYJ TIPH TIOMOIIM PUCYHKOB, MOJENICH, SIEKTPOHHBIX U CTPYKTYPHBIX (hopmyir.
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[IpoBeneHre ONbITOB, UJUTFOCTPUPYIOIINX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHUsl, COSTUHCHUS).

Mescnpeomemnuwie ceasu

Peanmzanus MeXNOpeIMETHBIX CBsSI3€d IPU HM3YYEHHMM XMMHM B 8 KIiacce
OCYILIECTBIIETCS YEpe3 UCMOJIb30BAHNE KaK OOUIUX €CTECTBEHHO-HAYUYHbIX MOHATUH, TaK
Y TIOHSITUH, MPUHATHIX B OT/AEIbHBIX €CTECTBEHHBIX HAayKaXx.

OO0mre ecTecTBEHHO-HAYYHbIE TMOHATHS: SIBJIIEHHE (MPOLIECC), HAy4HbId (DaKT,
TUIIOTEe3a, TEOpHUsS, 3aKOH, aHaju3, CHUHTE3, Kilaccuukanus, MEePpHUOIUIHOCTD,
HaOJI0/IEHNE, SKCTIEPUMEHT, MOJICTIMPOBAHNE, U3MEPEHHE, MOJIETb.

®uszuka: sSBICHUS NPUPOAbI, (PU3HUYECKUE SBICHUS, BEIIECTBO, TEJIO, (PU3HUECKUE
BEJIMYMHBI, €TMHUIIBI U3MEPEHUs, 00BEM, Macca, arperaTHbIe COCTOSIHUE BEILIECTBA, aTOM,
AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJIA, CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX
(KpUCTAJUTMUECKUX) TEJ, SNEKTPUUECKUIN 3apsi]], KOJIMYECTBO TEIIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mporecchl 0OMeHa BEIIEeCTB.

['eorpadus: atmocdepa, rugpocdepa, MUHEpATbl, TOPHbIE MOPOJbI, IOJE3HBIC
MCKOIIA€MbIE, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorusi: TexHocdepa, MPOU3BOACTBO, XUMHUUYECKUE TEXHOJIOTUH, CBIPbE,
KOHCTPYKIIMOHHBIE MaTepUaIbl.

9 KITIACC

BewecTBo 1 XUMHYeECKas peakuus

[ToBTOpEHUE U yriyOJieHHe 3HAaHU OCHOBHBIX pa3/iesioB Kypca 8 kinacca. CTpoeHue
atomoB. (CBOICTBA aTOMOB XHMHUYECKHX JJIEMEHTOB, HX KOJHMYECTBEHHBIE H
KAUeCTBEHHbIE  XAPAaKTEPUCTUKU  (paauyc, DJIEKTPOOTPHUIATEIbHOCTh,  SHEPIHUs
nonuzanuu). IlocrenoBarenbHOCTh 3aMOMHEHUs JJIEKTPOHHBIX OpOHUTaNeld aToOMOB
ManbIX mepuogoB. (OCOoOEHHOCTH 3amOJHEHHs] JJIEKTPOHHBIX oOpOuTaneil aTroMoB
OonpmMx nepuoaoB. Ilepuoanmyeckas cucTeMa XHMHUYECKHUX BJIEMEHTOB B CBETE
IPEICTAaBIIEHUI O CTpoeHUH atoma. CTerneHb OKMCIEHUS U BAIEHTHOCTD. [IpeacraBnenue
0 IIEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHAYECKUX AJIEMEHTOB
(97IEKTPOOTPHUIIATENILHOCTh, OKHCINUTEIHbHO-BOCCTAHOBUTENBHBIE CBOMCTBA, KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHIOB M TUJPOKCHUJIOB) OT CTPOCHUS aTOMa.

Crpoenue BemecTBa. BemiecTBa B TBEpIOM, KUJIKOM U ra3000pa3HOM COCTOSHUU.
Bunbl xumMuueckol CBSI3U: MOHHASI, KOBAJIGHTHAs (HETIOJIIpHAs, TIOJIsipHasi); OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIM MEXaHNW3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

MexMmonekyasipHble  B3aUMOJCHCTBUS  (BOJOpOJAHAs CBsI3b, CWJbl Ban-nep-
Baanbca). Tumbl KpuUCTaNIMYECKHX PEIIETOK — AaTOMHAs, WOHHAs, MeTaJUIMYecKas,
MOJIEKYJISIpHasi — U OCOOEHHOCTH UX CTPOEHUS. 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA
KPUCTAJUIMYECKOUN PEIIETKU U BUAA XUMUYECKOU CBS3H.

OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKaHUsl XUMHUUecKuX peakuuil. Kinaccudukamms
XUMHUUYECKUX PEAKIHIl MO Pa3IUYHbIM MpHU3HAaKaM (110 YUCIY U COCTABY YYacCTBYIOIIHMX
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B pEaKIMU BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, M0 M3MEHEHHUIO CTENEHEH OKMCIEeHUs
XUMUYECKUX AJIEMEHTOB, 10 0OPaTUMOCTH, IO YUaCTHIO KaTajlu3aTopa, M0 arperaTHoMy
COCTOSIHUIO PEAarupyroLUX BEIIECTB).

OJEMEHTbl XUMWUYECKONM TEPMOJMHAMHUKH. OHEPreTUKa XHUMHYECKHX PpPEaKIHil.
TemioBoil >PdeKT XUMUYECKON peakiuu. OJK30- U DHAOTEPMHUUYECKHUE DPEaAKIUH,
TEPMOXUMHUYECKHE YypaBHEHUsA. 3akoH I'ecca um ero ciencrsus. BelunciaeHus
10 TEPMOXUMHUYECKUM YPAaBHECHHSIM.

[ToHsATHE O CKOPOCTH XUMUYECKOW peakIuu. 3aKOH AeHCTBYIOINX Macc. DakTopsl,
BIUSAIONIME HA CKOPOCTh XHWMHUYECKOW peakiuu. OHeprus aktuBauuu. lloHsaTtue
o karanuze. @epmeHThl. UHrHOUTOPBHI.

[lonsitTue 00 oOpaTMMBIX W HEOOPATUMBIX XHMHYECKHUX peakuusx. [lonstue
0 XMMUYECKOM paBHOBecuu, npuHiui Jle Illartense. Y cnoBus CMEEHUsT XUMUYECKOTO
paBHOBecHus. DaxkTopbl, BIMAIOIIME HA COCTOSHUE XMMHYECKOIO PaBHOBECHS.
[Iporuo3upoBanue BO3MOKHOCTH NPOTEKAHNS XUMUYECKHUX ITPEBPALICHUI B PAa3JIMYHBIX
YCIIOBUSIX Ha OCHOBE IPEICTABIICHUN 00 U3yYEHHBIX 3JIEMEHTAX XUMHUUYECKONH KMHETUKU
Y TEPMOJVUHAMHUKMU.

OKuCINTENBHO-BOCCTAHOBUTENBHBIE peakuny. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA XUMMUYECKUX 3JIEMEHTOB, 3aBUCHUMOCTH OT CTEIIEHM OKHUCJICHUSA. BaxHbie
OKHUCJIUTENU U BoccTaHOBUTENH. [lepmanranar kanus (xapakrepuctuka). CocraBieHue
YPaBHEHHUM OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMN C HMCIIOJIb30BAHUEM METOJA
AJIEKTPOHHOT0 OajiaHca.

DNEeKTpOIUTHYECKAs JUcColManus. XUMHUECKHE pEaklMM B pacTBopax. Teopus
ANEKTPOJIUTHUYECKON Aucconnanuu. PacTBopeHne kak (U3UKO-XUMUYECKUM TPOIECC.
[TonsiTHE O rUpaTax U KpUCTaUIOruapaTax. DJIEKTPOJIUTHI U HEAIEKTPOIHUTHI. KaTHoHBI,
aHUOHBI. MexXaHn3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIM BHJIOM XHMHWYECKOU CBS3H.
CunpHble U ciadble 3JeKTPoJauThl. CTeneHb AUCCOLMALNM, KOHCTAHTA JAMCCOLUALINH.
Honnoe MIPOM3BEICHUE BOJIBI. Bopoponnsbii IOoKa3aTeb. Nuaukaropsl.
DJIEKTPOIUTUYECKAs TUCCOLUALUSA KUCIIOT, OCHOBAaHUM U COJIEH.

Peakuun noHHOro oOMeHa. YcioBUS INMPOTEKAaHUS pPEaKUM HOHHOIO OOMEHa.
MounekynsipHble, MOJHBIE M COKpAIlCHHbIE HOHHBbIE ypaBHEHMs peakuuil. CBolicTBa
KHCJIOT, OCHOBAaHWWA M COJIEd B CBETE MPEACTaBICHUNA 00 3JIEKTPOIUTHYECKOU
nucconuanvu. KauecTBeHHbIE peakid Ha UOHBI.

I'mppomn3 coneii. VoOHHBIE ypaBHEHHsI THAPOJIA3A COJIEH. XapakKTep Cpensl
B BOJHBIX pacTBOpPax COJIEU.

DKcnepumenmanvHoe uyyeHue Gewecme U A6NeHUN.!

O3HakOMJICHHE C MOJCISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPTraHMYeCKHUX
BELIECTB — METAJUIOB U HEMETAIOB (rpaduTa U aamasa), CIOKHBIX BEIIECTB (XJI0puaa
HaTpus). MccrneqoBanne 3aBUCMIMOCTH CKOPOCTH XMMHUYECKON PEaKIIMU OT BO3JCHCTBUS
pa3n4HbIX pakTOopoB. ONBITHI, WIUTIOCTPUPYIOIINE 00PATUMOCTh XUMUUYECKUX PEAKITHI.
HccnenoBanue 31€KTPONPOBOJAHOCTH PACTBOPOB, IMpoIecca AMCCOLMALMU KHUCIOT,
mienoyeil u comneil. IIpoBeneHne OMbITOB, WIUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS
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peaxiii HOHHOTO oOMeHa (00pa3oBaHME Oca/iKa, BhIICICHUE Ta3a, 00pa30BaHKE BOJIbI).
[IpuMenenue  MHIMKATOpPOB  (JlakMyca, MeTwiopaHxka u  ¢eHondTanecuHa)
JUISL  OTIpeNIeNieHUs] XapakTepa cpeAbl B pacTBOpax KHUCIOT, OCHOBAaHMM M COJEil.
[IpoBeneHue OnbITOB, WIUTFOCTPUPYIOITUX MTPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peakiuii  (TOpeHHe, peakIMu  pa3JIoKeHHs, CcoenuHeHus). Pacmo3naBaHue
HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEakKIMii Ha HOHBI. PemieHue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: « OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKITUN,
«['maponu3 comeit», «DMEeKTPOTUTHIECKAsT TUCCOLIAAITUSD.

HemeTauibl 1 MX COeIUHEHUA

O61as xapakTeprcTuka HemeTaioB. OCOOEHHOCTH CTPOCHUS aTOMOB XUMHUECKUX
AJIEMEHTOB, MPOCTBIX BELIECTB, AMIOTponHs. OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIE
CBOICTBA HEMETAUIOB. CpaBHUTENIbHAS XapaKTEPUCTUKA COEMHEHN HEMETAIIOB.

O6m1ast xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CtpoeHue u pu3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoOB.
XUMHYECKHE CBOMCTBA Ha mpuMepe xjiopa (B3aMMOJIEUCTBHE C METaUIaMH,
HEMETa/IaMy, BOJOM, mienodamu). XiopoBoaopod. CosisiHasg KHCIOTa, XUMHYECKHUE
CBOMCTBA, NOJIy4€HUE, IPUMEHEHNE. [[eiCTBUE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M
YyeloBeKa. BaxkHeWmme XJIopuabl M HX HaxOoXkIeHWe B mpupome. Ilonsatue
0 KHCJIOPOACOEPKAIIUX KUCIIOTaxX XJIOpa U UX COJAX.

OO6mrast xapakTepucTuka XUMHUYECKUX dieMeHTOB VIA-rpymnmel. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u puandeckre CBoMCTBa
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOIU(PUKALIMU KUCIOpOAa U
cepbl. XMMHMUYECKHE CBOMCTBA cepbl (B3aUMOJCHCTBHE C HEMETAJUIaMH, METaJUIaMH,
KOHIEHTPUPOBAHHBIMU a30THOM M cepHOM kucinoTamu). CepoBoAopon, CTpPOEHHUE,
bu3nueckue U XMMHUYECKHUE CBOMCTBA (KUCIOTHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA).
Oxcuapl cepbl Kak TPEACTABUTENIA KUCIOTHBIX OKCUAOB. CepHUCTAs KUCIIOTA U €€ COJIH.
Cepnast kuciora, QU3MYecKUe U XMMHUYECKHE CBOMCTBa (0OIIME Kak IMPEeACTaBUTENs
Kjacca KuciaoT u cneunduueckue). Comu cepHOM KHCIOTHI. XMMHUYECKHE PEaKIIHH,
JeXale B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOMYYeHHs CEPHOM  KHCIOTHI.
[IpencraBnenrs O XMMHYECKOM IPOU3BOJICTBE U CBSA3aHHBIX C HUM MpOeccHsx.
[IpumeneHnue cepHOMl KHCIOTHI M cylb(aroB. KauecTBeHHbIE peakuud Ha CyIbUT-,
cynbhua- U cyinbdaT-aHMOHbl. HaxoxaeHue cepbl U €€ COCIMHEHHM B MpHUPO/IE.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEW Cpelbl COECIUHEHUSIMU cepbl (KUCIOTHBIE
JOXKIM, 3arpsi3HEHUE BO31yXa), CIIOCOOBI €ro IPeJOTBPAICHHUS.

OOmiast XxapakTepUCTUKAa XUMHUYECKHX 3JeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHMSI aTOMOB, XapaKTE€pHbIE CTEINEHH OKHUCICHHs. A30T, pacnpOCTPaHEHHE
B Mpupoje, (puanyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEWUCTBHE C METaJUIAMH,
BOJOPOAOM, KHcIopoaoM). KpyroBopot azora B npupoje. AMMUak, ero Gpu3sn4eckue u
XUMUYECKHE CBOWCTBA (OKHUCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO PACcTBOpA),
NpUMEHEHUE M TOJydYeHHEe B Ja00paTopuud M MpOMbIINUIEHHOCTH. MoH amMmoHus,
JIOHOPHO-aKIIENTOPHBIM MeXxaHu3M ero oopazoBaHusi. Colu aMMOHHUS, UX (U3HUECKUE
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Y XMMUYECKHE CBOKCTBA (Pa3yI0KEHUE U B3aUMOJEHCTBUE CO LIEJI0YaMU), TPUMEHEHUE.
KauectBeHHas peakiiua Ha noHbl aMMoHus. Oxcunbl azota (I, I, I, IV, V). A3otucras
KHCJIO0Ta. A30THAs KUCIIOTa, €€ ody4eHHne, PU3nuecKre U XMMHUYECKUe CBOICTBa (001ue
KaK MpEACTABUTEN Kjacca KHUCIOT W ClIeHU(pUYECKUe), MpUMEHEHUuE. XHUMHYECKHUE
peaKuuy, JEKallUe B OCHOBE IOIYYEHUS a30THOM KHCIOTHI B IPOMBIIUIEHHOCTH.
Hutpatet u HuTputhl. KadecTBeHHBIE peaKUMU HA HUTPAT- U HUTPUT-AHUOHHBI.
XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMH a30Ta (KUCIOTHBIE
JO]Y, 3arpsiI3HEHUE BO3yXa, IOYBBI U BOJIOEMOB).

®dochop, ammorpornHsie Momudukaruu docdopa (6embiii u kpacHbd pocdop),
bu3znueckue U XMMHUYECKHME CBOWCTBA (B3aMMOJECHCTBUE C METAJUIAMH, KHCIOPOAOM,
rajJjoreHaMH, KOHIIEHTPUPOBAaHHBIMU a30THOM M cepHOM Kucnotamu). Okcusl pocdopa
(I, V), dochopnas kucmora, (usnueckue M XHMHUYECKHE CBOICTBA, IMOJIyuEHUE.
KauectBennas peakuust Ha ¢ocdar-uonsl. [Ipencrasienus o ramoreHugax (ocdopa
(01, V).

[lonsiTue o0 MuHEpaldbHBIX ynoOpeHusx. A30THbIE, (HochOpHBIC, KOMIUIEKCHbIC
ynoOpeHus. XUMHUECKOe 3arps3HEHUE OKpYKarolled Cpellbl COCNMHEHHSIMU a30Ta U
docdopa.

OO6miast xapakTepucTuka XuMu4eckux siemMeHToB [V A-rpynmnel. OcoOeHHOCTH
CTPOCHHMSI AaTOMOB, XapaKTEPHBIC CTEIEHH OKHUCIECHMS. YTIEPOJ, aUIOTPOIHBIE
Moaudukauuu (rpadur, anMas, QymiepeH, rpaeH, HAHOTPYOKH), (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METANIaMU, HEMETAJUIAMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOW kucioramu). llonstue 00 amcopOuuu.
Kpyrosopot yriepona B npupoae. Okcuabl yriaepoja, ux (pusndeckue U XUMUYECKUE
CBOMCTBA, IECTBHE HA KMBBIE OPTaHU3MBbI, MTOJIYUEHHE U PUMEHEHHE. DKOIOTMUYEeCKUe
npobsemMbl aTMocepsl, cBA3aHHbIe ¢ okcuoM yriaepona (IV). Yronehas kuciora u ee
COJIM, X (PU3NUECKUE U XUMUYECKUE CBOICTBA, MOJdyYyeHue u npumMmeHenue. KapooHartsl,
ruapokapOoHaTel, uX cBoicTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSIX
yriaepoja: YIrieBoJOpoAbl (METaH, 3TaH, ASTWIEH, AaleTWICH), 3TaHOJ], TIJIMLEPHH,
yKCycHasi Kucnota. [IpupojHble UCTOYHUKH YIIIEBOAOPOAOB (Yyrojib, MPUPOIHBIN Ta3,
He(Th), TPOAYKTHI UX MEpepabOTKU, UX POJib B OBITY U MPOMBIIUIEHHOCTU. [ToHsATHE
0 OMOJIOTUYECKU BAYKHBIX OPraHUYECKUX BEILIECTBAX — )KUPaX, OeJIKax, yrieBogax — i ux
POJIM B XKU3HHU Y€JIOBEKa. ENMHCTBO OpraHM4eCKMX U HEOPraHNYECKUX COETMHEHMI.

Kpemuuii, ero Qusuueckue ¢ XUMUYECKHME CBOMCTBAa (B3aUMOJECHCTBHE
C METaJJlaMH, KUCJIOPOJOM, YIJIepOAOM, rajoreHamu), ojlyueHue U npumeHenue. Poib
KpeMHHUs B nipupoe u texuuke. Okcua kpemuus (IV), kpeMHueBast KMUCIIOTa, CUIUKATHIL:
¢usznyeckue M XUMUYECKHE CBOMICTBa, MOJIYYeHHME M MpPUMEHEHHE B OBITY H
MIPOMBIIIIEHHOCTH. BaskHel1ne cTpouTeNbHbIE MaTepUaibl: KEpaMHKa, CTEKIIO, LIEMEHT,
oetoH, kene300eToH. I[IpoOiembl ©6€30MacCHOTO WCIOJNB30BAHUS  CTPOUTEIHHBIX
MaTepHaliOB B IOBCEHEBHOMN KU3HU.
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Bbop. OcoGennoctu crpoenus aroma. OOmue mpeAcTaBieHUs O (PU3MUECKUX H
XUMHUYECKUX CBOMCTBaxX. bopHas kucnora.

IKCnepumeHmaibHoe u3yueHue euecms U a6J1eHull:

O3HakoMJieHHE ¢ 00pa3laMu MPUPOJIHBIX XJIOPUAOB (rajoreHuioB). [IpoBeaeHue
OTBITOB, OTpaXaroluX (QU3NUECKHEe U XUMHUYECKHE CBOWCTBA TaJOT€HOB M WX
coeuHeHUM. H3ydeHue CBOWCTB COJIHOW KHUCIOTHL. [IpoBeneHHne KauyeCTBEHHBIX
peakuuii Ha XJIOpUI-, OpOMHUI- U HOAUA-UOHBI, W HAOJIOJACHUE MPU3HAKOB HX
nporekanusi. O3HaKOMJIGHHE C O00pa3lamMu Ccepbl U €€ MPUPOIHBIX COCTUHCHHIA.
HabGmonenne mnpoiiecca oOyrmvMBaHHsl caxapa MOj JIEWCTBUEM KOHIICHTPUPOBAHHOU
CepHO KHUCIOTHI. M3ydeHHe XUMHUUYECKHX CBOMCTB Pa30aBIECHHON CEPHOW KHUCIIOTHI.
[IpoBeneHne KadyecTBEHHBIX peakuuid Ha cynbdua-, cympGur- u Ccynb(ar-uoHsbI,
¥ HaOJI0/IeHKE MTPU3HAKOB UX NpoTekanusi. O3HakoMIieHHe ¢ (PU3UYECKUMU CBOMCTBAMHU
azota, ocdopa u UX coeqUHEHMH, oOpa3aMu a30THBIX U (POCPOPHBIX yTOOpEHUI.
[Tonydyenue, coOupaHue, pacrio3HaBaHUE U H3yYEHUE CBOWCTB aMMHaKa, W3y4eHHUE
CBOMCTB coiieil aMMOHHUs. IIpoBeneHME KauyeCTBEHHBIX PEAKIMid HA HWOH aMMOHUS,
HUTPHUT-, HUTpAT- U Pochar-noHbl, U U3ydeHUE MPU3HAKOB UX MpOoTeKaHus. 3ydeHne
B3aMMOJICHCTBUSI KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO, CBOMCTB (pocopHOi
KHUCJIOTBI U €€ coJiei. O3HaKOMJIEHHE C MOJEJISIMU KPUCTALTMYECKUX PEHICTOK aaMasa,
rpaguta U ¢ymwiepeHa, C TPOLECCOM aacOpOIMU PACTBOPEHHBIX  BEILIECTB
aKTUBUPOBAHHBIM yIJeM U YCTPOMCTBOM mpoTuBorasza. lloimydenue, coOupaHue,
pacno3HaBaHUE U M3YUYEHUE CBOWMCTB YIJIEKHCIIOro ra3a. [IpoBeneHre KaueCTBEHHBIX
peakiuii Ha KapOOHAT- M CUJIMKAT-MOHBI, M W3YYCHHE MPU3HAKOB UX MPOTEKAHMUS.
W3ydenune B3auMHBIX TMpEBpallleHU KapOOHATOB U TUIpokapOoHaToB. O3HAKOMIICHUE
c oOpa3laMy TNPUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOMYKIIMEH CHJIMKATHOU
MPOMBILIVIEHHOCTH. PellleHne 3KCIepuMEHTalbHBIX 3aJad 1o Teme «Baxknenmue
HEMETAJLIbI U UX COSTUHCHUS.

MeTa/uibl 1 MX COCAMHEHUS.

OO6mue cBoiicTBa MeTauIoB. OO0IIas XapakTEepPUCTUKA XUMHUYECKHX 3JIEMEHTOB —
METAJUIOB HAa OCHOBAHUM UX MOJOXKEHUS B llepmoandeckoill CHUCTEME XUMUYECKUX
sanemenToB JI.1. MenneneeBa u ctpoeHust atomoB. Metaiuibl A- u b-rpynm. Ctpoenue

MPOCTHIX BEIIECTB — METauioB. MeTramueckass CBs3b W MeTajuInyecKas
KpUCTAIUTMYECKasl pelieTka (MpUMUTHBHAs KyOudeckasi, 00bEMHO-LIEHTPUPOBAHHAS
KyOuJeckas, IpaHeIlCHTPUPOBaHHAs KyOuueckas, reKcaroHajabHas

IJIOTHOYIIAKOBaHHAas1). 3aBUCUMOCTh (PU3NYECKHX CBONCTB METAIOB OT CTPOEHUS
KPUCTAJJIOB. DJIEKTPOXUMUYECKUNA psAJl HANpsHKEHUH MeTauioB. OOIIHMe XUMHYECKHUE
cBoiicTBa MeTaiuioB. OO0I1IKE CTOCOOBI MOTYYEHUS METAIUIOB, METAJUTYPIrusi. DJIEKTPOINU3
pacIijiaBoB U PacTBOPOB COJIEH Kak OJIMH M3 CIOCOOOB nosyueHust Metawios. [lonsarue
O KOpPpO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3allUThl UX OT Koppo3uu. CriaBsl (CTalb,
Yyr'yH, AIOpaTlOMUHUN, Oponsa). [IpuMmeHeHHe MeTaylIoOB M CIUIABOB B OBITY U
POMBIIIEHHOCTH.
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Memannvr A-epynn

[Ileounble MeTaJulbl: TOJNIOKEHHE B lleproanuecko cuCTEME XUMHMUYECKUX
anementoB JI.M. MenaeneeBa, CTpOEHME HX aTOMOB, HAXOXIEHUE B IIPUPOLE.
dusnueckre U XUMUYECKHE CBOMCTBA (HA MpPUMEPE HATpHUs M Kaius), MOJydEHHE.
Okcuapl U TUOPOKCUIBI HATpHUs U Kanus. [[puMeHEHHE IIEeNIOYHBIX METAUIOB U HX
COeIMHEHUM. bromornueckas poyib HaTPUs U KaJIUSL.

[I{emouHO3€MENBHBIE METAJUIBI MArHUM M KaJbLUW: mTosioxkeHne B [leprnoanueckoit
cUCTEME XUMHUYECKUX dyieMeHTOB /.. MeHeneeBa, CTpOCHUE UX aTOMOB, HaXO0XKJICHUE
B npupomge. DPu3MYECKME © XUMUYECKHME CBOMCTBA MarHusg W KaJbLus.
Baxneimue coequHeHUs] KalblUsl U MarHus (OKCHJ, THUIPOKCHUI, COJIM), CBOMCTBA,
npuMeHeHue. JKecTKocTh BOJbI U CIOCOObI ee ycTpaHeHus. KpyroBopor kambius
B [IPUPOJIE.

AmomMunnii: nonoxxeHue B llepmonnueckoll cHCTEME XMMHUYECKHX 3JEMEHTOB
AWM. MenneneeBa, crpoeHue aroma, HaxoxiaceHue B npupone. Dusmyueckue u
XMMHYECKHE CBONCTBA alOMHHHS. AMQOTEpHBIE CBONCTBA OKCHAA M THUAPOKCHIA
amoMuHMs. [IpyuMeHeHne alfOMUHUA U €r0 CILIABOB.

Memannvr b-epynn

OO6mrast xapakTepucTiuka MeTauioB b-rpynmn (HOOOYHBIX MOATPYII): MOJIOKEHHE
B [lepuoanueckoii cucreme xumudeckux snemeHToB JI.M. MenneneeBa, ocoOEHHOCTH
CTPOEHUSI aTOMOB. SIBIICHUE «IIPOBajay 3JIEKTPOHA HA MPUMEPE CTPOEHUSI aTOMOB XpoMa,
meau, cepebpa. BaneHTHble cocTosiHHS aTOMOB d-3JIEMEHTOB, CTENEHH OKHUCIICHHS
aTOMOB B COEAMHEHUSAX. 3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB H
TUJIPOKCUIOB METAJJIOB OT 3HAYEHHs CTEIIEHHW OKHCIJIEHUS 3JEMEHTa B COECIMHEHHH
(Ha mpumepe coeauHeHud xpoma). [lepBoHavYabHbIE MPEACTABICHUS O KOMIUIEKCHBIX
COEIMHEHUSX.

Mens u cepebpo: CTpOE€HHE aTOMOB, CTeneHW okucieHus. OOumme KpaTkue
Npe/CTaBlIeHUs O (QU3MYECKUX M XUMHYECKHUX CBOMCTBAX TIPOCTHIX BEIIECTB
(B3aMMOJEICTBUE C KUCIOTAMU-OKUCIUTENIAMM), 00 UX OKCUAAX, TUAPOKCUIAX U COJISIX,
ux npuMeHneHuu. [lpencraBieHuss o0 aMMHayHBIX KOMIUIEKCax cepedpa U MeIu.
KauecTBeHHbIE peakiuy Ha KaTUOHBI Meau (2+) u cepedpa.

[{unk: cTpoeHue aroMa, CTENEeHb OKUCICHHS. XapaKTepUCTHKa (U3MUYECKUX U
XUMUYECKHUX CBOMCTB, MpUMEHEHHE, amM(OTEPHbIE CBOMCTBA OKCHUJA U THAPOKCUIA.
KauecTBeHHbIE peakIuy Ha KATUOHBI LIMHKA.

XKenezo: crpoeHne aroMa, cTeneHW OkucieHus. HaxoxxaeHue B mpupoje.
dusnyueckue W XMMHYECKHME CBOWCTBA XKeje3a, MpUMEHeHHe. buonorudeckas poib
xene3a. Oxcupl, rupokcu bl u conu xenesa (1) u xxenesa (III), ux cocras, cBoiicTBa U
nosiyueHue. KauecTBeHHbIe peakliui Ha KaTUOHBI Xkene3a (2+) u xkene3a (3+). UyryH u
CTaJlb — CIUIaBbI keJne3a. [[poM3BOACTBO UyryHa W CTajdu. DKOJIOIMYECKUE MPOOIEMBbI,
CBSI3aHHbBIE C METAIUTYPTUYECKUMH MPOU3BOACTBAMHU.
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DKchepumenmanbHoe uzyueHue 6eujecms U A61eHUU.:

O3zHakomiieHHE ¢ 00pa3liaMi METaUIOB U CILJIABOB, UX (DU3MUECKUMHU CBOMCTBAMMU.
MonaenvupoBanue METAJUIMYECKOU KPUCTAJUIMYECKON  PELIETKH. N3y4yenne
B3aMMOJICHCTBUS METALUIOB C BOJOM, C pacTBOPAMM COJIEHW M KHCIIOT, MCCIIEIOBAaHUE
IPOIIECCOB AJIEKTpoNM3a pacTBopoB xjopuaa meau (II) m noamna kamus, KOppo3uu
MeTayuioB. M3yueHne 0coOEHHOCTEH B3aMMOJEHCTBHUS OKCHUIOB KalbLMsl M HaTpuUs
C BOJIOM, MX TUAPOKCUIOB — ¢ okcuaioM yriepoza (IV) u kucnoramu. U3ydyenue cBOWCTB
KapOOHAaTOB W THUAPOKApOOHATOB KalbLMs, >KECTKOW BOAbl. M3ydeHue mpoleccoB
MOJIYYCHUS] THUIPOKCHUIIOB XKeje3a, UX XMMHUYECKHMX CBOWMCTB. M3ydueHue Npu3HAKOB
MPOTEKAHUS] KAUECTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaiblMs, aJlOMHHUS, LIUHKA,
xene3a (2+) m xenmeza (3+), meau (2+). HaGmroneHue um ommcaHue OKpalIuBaHUS
IUIAaMEHW WMOHAMM HATpHsi, Kanusi W Kanmpius. MccnemoBanue am(OTEpHBIX CBOMCTB
TUAPOKCUIA amroMuHus, rugpokcuna xpoma (III) m ruppokcumpa nueka. Pemienue
HKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeie MeTauibl U X COETUHEHUSD).

XHUMHUSA M OKPYKAOIIAsA cpeaa

BemiectBa u Matepuaibl B IOBCEAHEBHOM KU3HU YEJIOBEKA. BaykHeWIe BelecTBa
U MaTepuayibl, 00JacTM WX MNpUMeHeHus. be3omacHoe HCMOJIb30BaHUE BELIECTB U
XUMHUUYECKUX peakuuii B ObiTy. I[lepBas mnomompb 0OpH XUMHYECKHUX O0XOTrax
Y OTPaBJICHUSIX.

Hogeie maTepransl u TeXHOJIOTHH. [[pUHIUIIBI «3EJIEHON XUMUW.

XUMHUS U 370pOBbE. 3HAUCHHWE M3YYAEMbIX XHMHUUYECKUX DJIEMEHTOB M HUX
CoeMHEHUN sl (YHKIMOHUPOBAHMS OpraHu3Ma denoBeka. IloHATHE O 370pOBOM
oOpa3se KU3HH.

XUMUYECKOe 3arps3HCHHE OKpYyKalolled cpeapl. JKOJOTMYECKHUE MPoOJIeMBbl,
CBSI3aHHBIE C COCAMHEHUSMHU YIJIEPOJa, a30Ta, CEpPbl, TsHKENbIX MeTauioB. [lonsThe
o IIJIK. Ponp XxumMuu B perieHuu SKOJIOTHUYECKUX TTPOOIIeM.

IKcnepumeHmanvbHoe u3yueHue 8euiecms U A61eHUL:

O3zHakomiteHre ¢ 00pa3iaMu MaTepHaIoB (CTEKIIO, CTIABBI METAJIJIIOB, TIOJIMMEPHBIC
Martepuaiibl). OnpenesaeHne KUCIOTHOCTH NMPUPOAHBIX BoA. MojaenupoBaHue mpolecca
o0pa3oBaHUsl KMUCIOTHOTO JIOK/IsI, U3y4EHUE €ro BO3JEUCTBUS HA MaTEpPUAIIBI.

IToBTOpeHUE N 00001IEHNE 3HAHUIA OCHOBHBIX Pa3/1esoB KypcoB 8—9 kiaccoB

[Tepuoanuecknii 3akoH u [leprognueckas cucreMa XUMAYECKHAX IIEMEHTOB B CBETE
MPECTABJIEHUN O CTPOEHHUS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCAMHEHUM B IIEPUOJIAX U IPYIIIAX.

CtpoeHue BeliecTBa B TBEPIOM, >KHJKOM U Ta3000pa3HOM COCTOSHUU. Busi
XUMUYECKOW CBA3U. 3aBHUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOMN
PELIETKU U BUJAa XUMUYECKOU CBS3U.

Knaccudukanus  XMMHUYECKUX  peakIuid MO  pa3Iu4yHbIM  IIPU3HAKaM.
[TIporno3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX TTPEBPALICHHI B PA3JIMYHBIX
YCJIOBUSIX HA OCHOBE MPE/ICTABIICHUN XUMUYECKON KUHETUKH U TEPMOJIMHAMUKH.
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XUMHUYECKHE PEAKIMU B pacTBopax. [uaponus3 cosiel. Peakuwum OKHCIICHUS-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.

CpoiicTBa  KHCJIOT, OCHOBAaHMH M COJed B  CBETE€  IIPEACTaBICHUM
00 PJIEKTPOIUTHYECKOMN JUCCOITMALIMKM M OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUIX.

Mesxcnpeomemmnbnie ceasu

Peanmzanusa MeXnpeIMETHBIX CBsSI3ed IPU M3YYEHHMM XUMHMM B 9 Kiacce
OCYILIECTBIIIETCSl Y€pe3 MCIOJIb30BAHUE KAK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK Y MOHSATUN, TPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAyKaX.

OO1iue ecTecTBEHHO-Hay4YHbIE MOHSTHS: SBJIEHHE (Tpolecc), HAay4HBIH (QaxT,
TMIIOTe3a, TEOpHUS, 3aKOH, aHaju3, CHUHTE3, Kilaccuukanusi, MEePpUOIUIHOCTD,
HAOJIIO/ICHHE, SKCIEPUMEHT, MOJECIMPOBAHUE, HU3MEpPEHHE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®duznka: BEUIECTBO, TeNO0, (PU3MUYECKHUE BETUUYUHBI, €IUHULIBI U3MEPEHUs, Macca,
00BEM, KOJTUYECTBO TEIJIOTHI, aTOMBbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE BEIECTBA,
CTPOCHHE Ta30B, >KHAKOCTEW M TBEPAbIX (KPUCTAUIMUECKUX) T, KPUCTALIIMYECKas
pelieTKa, 3JeKTPOH, AP0 aroMa, MPOTOH, HEUTPOH, MOH, HYKIIHJ, U30TOIbI, KBAHTHI,
paZIMOaKTUBHOCTh, alib(pa-, OeTa- MW raMMa-u3JIydeHHE, DdJICKTPUUYECKUU 3aps,
IIPOBOJAHUKH, MOIYIPOBOAHUKH, TUIIEKTPUKH, COJTHEUHBIN CIIEKTP, pa3oKEeHUE OEI0ro
CBETa B CHEKTP.

buonorus: skocucrema, Ouocdepa, (orocuHTE3, Mpouecchl OOMEHa BELIECTB,
MUHEpaJbHbIEC YIOOPEHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTeIbHbIE BELIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPATbI, TOPHBIE MOPOJbI, IOJE3HBIC
VICKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI, IUIAHETA 3EMIISL.

TexHonorusi: CTPOUTENbHBIE TEXHOJOTUH, CEJIbCKOXO3SMCTBEHHBIC TEXHOJIOTHH,
TEXHOJIOTUU 3JEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOT U H.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHUS IPOrpaMMbl OCHOBHOTO 00IIIEro o0pa3oBaHus
JNOCTUTAIOTCI B XOJA€ OOyYeHHUsS XUMHHM B €IMHCTBE Y4E€OHOHW M BOCHUTATEIHHOU
NEesATENbHOCTH 00pa30BaTENbHOM OpPraHU3alli B COOTBETCTBHUU C TPAJAUIIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU W JAYXOBHO-HPAaBCTBEHHBIMU  I[EHHOCTSIMH,
IPUHATHIMH B 00I1I€CTBE MTPaBUJIAMHU U HOPMaMHU MOBEACHHSI U CIIOCOOCTBYIOT MpolieccaM
CaMOIO3HAHMSI, CAMOPA3BUTHSI U COLIMATTU3AIUU 00 yJatOIIIXCS.

JInyHOCTHBIE pE3yJIbTAThI OTpaXxaroT TOTOBHOCTb o0yuaromuxcs
PYKOBOJCTBOBaTbCA CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALHA U paCIIMpEHUe
OIbITA JEATEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTproTHYECKOr0 BOCIIMTAHUSI:

MIPOSIBIICHHUE IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYdHOMY
U UCTOPUYECKOMY HACIICINI0, TTOHNMAaHUE 3HAYCHHUS XUMUYIECKON HAYKH M TEXHOJOTHUU
B KU3HH COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUH SKOHOMUKH Poccuu u CBOEro pernoHa;

2) rpaxaaHCKOr0 BOCIIUTAHMS :

IIPEICTaBIICHNE O COMMAIBHBIX HOPMaX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIICHHM
B KOJIJIEKTHBE, TIPOSBICHUE KOMMYHUKATUBHON KYJILTYPHI B pa3HOOOpa3HOW COBMECTHOU
JIEITEIILHOCTH;

CTpeMJICHHE K B3aWMOIIOHUMAHHUIO W B3aUMOIIOMOIIM B TMpoIlecce Y4eOHOU u
BHEYUYEOHOM AESITeTbHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPUIIEH C IMO3UIIAH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) popMupoBaHMS IEHHOCTH HAYYHOI' O MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEHIECTBE M XUMUYECKOM peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKdW U HEOOXOAMMBIC
JUJIsl TOHUMAHUS CYIIIHOCTH HAYYHOM KapTHUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHMS JI1 Pa3BUTUS KaXKJOr0 YeIOBEKa
Y TIPOM3BOIUTEHHBIX CHJI OOIIECTBA B IIEJIOM, POJIM M MECTa HAyKH «XUMUS» B CUCTEME
Hay4YHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSX PpAa3BUTHS MPHUPOJBI, B3aUMOCBA3IX
YeJI0BEKa C IPUPOTHON U TEXHOJIOTUYECKOU CPEIoi;

No3HaBaTeIbHAs MOTUBAIIUS M MHTEpEC K OOYUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh
K CaMOpa3BUTHI0O H CaMOOOpa30BaHUIO, K HCCIENOBATEIbCKOW JIEITEIBLHOCTH,
K OCO3HAaHHOMY BBIOOPY HANpPaBJICHUS U YPOBHS JaJbHEHIIIEro OOyUYCHUS;

4) BocIMTAHMSA KYJbTYPbI 310POBbSI:
OCO3HAHME LIECHHOCTU YW3HH, OTBETCTBEHHOI'0 OTHOIUEHHSI K CBOEMY 370POBBIO,
yCTaHOBKA Ha 310pPOBbI 00pa3 ’KU3HU, OCO3HAHUE MOCTIEACTBUNA U HEMPUATUE BPEIHBIX
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NpUBBIUCK (YMOTPEOJICHHWs] aJIKOTOJIsI, HApPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH
COOJIIOJICHUST MPaBWI OE30MACHOCTA TpPH OOpAIEHUH C XUMUYECKUMHU BEIIECTBAMU
B YU€OHBIX U KU3HCHHBIX CUTYAIUsX;

5) Tpy10BOIr0 BOCIMTAHMSL:

¢opMUpOBaHUE  IIEHHOCTHOTO  OTHOIIEHUS K  TPYAOBOH  JEATEIbHOCTU
KaK €CTeCTBEHHOW TMOTPEOHOCTH YeNOBeKa W K HCCIEN0BATEIBCKON AESITeThHOCTH
KaK BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIE
K mpodeccusiM HaydHOM cQepbl, OCO3HAHHWE BO3MOXKHOCTH CaMOpEalu3alli B 3TOU
cdepe;

6) 3K0J10rH4eCcKOro BOCIIUTAHUSA:

OCO3HAaHUE HEOOXOAMMOCTH OTHOUIEHMsS] K MNPUPOAE KAaK MCTOUYHMKY JKU3HU
Ha 3emiie, OCHOBE €€ CYyIL€CTBOBAHHSI;

MOBBIIIICHUE  YPOBHA  DKOJIOTUYECKOW  KYJIbTYphl: IPUOOPETEHUE  OIbITa
IUTAHUPOBAHUS TOCTYMKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUI Ui OKpYXKaromiei
CpeAbl; OCO3HaHWE TI00ATbHOrO XapakTepa HSKOJIOTHYECKHX MpoOjeM M MyTed ux
peleHus; CHoCOOHOCTh MPHUMEHSTh 3HAHMS, IOJY4aeMble IPH H3YYEHUU XHUMHH,
JUIs pelIeHUsl 3aJad, CBS3aHHBIX C OKPYXKAIOIIEH Cpeoi; aKTUBHOE HENpUITHE
NEHCTBUM, NPUHOCAUIMX Bpel OKpY)Kalolled cpele; OCO3HAHHME CBOEM pOJM Kak
rpakJlaHuHa U MOTPEOUTENS B YCIOBUIX B3aUMOCBSI3U MIPUPOTHOM, TEXHOJIOTMUECKON U
COIMANBHON Cpel; TOTOBHOCTh K YYaCTHIO B TMPAKTHYECKOH ACSITEThHOCTH
DKOJIOTUYECKOW HANPABJIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJabTaThl 00yJalOUMXCsl, OCBOMBUIMX MPOrpaMMy MO XUMUU
OCHOBHOIO 0OLIEro 00pa3oBaHUs, BKIIOYAKOT: YCBOCHHE MEXKIUCLMILUIMHAPHBIX
(MEXIpPEAMETHBIX) NOHATHUN, OTPAXKAIOIMX MaTEPUAIbHOE €IUHCTBO MHUPA U IPOLIECC
No3HaHUs (BEIECTBO, CBOMCTBO, YHEPIUsl, SIBJICHHUE, HAyYHBI (aKT, 3aKOHOMEPHOCTb,
TUIIOTE3a, 3aKOH, TeOpus, HaOI0JIeHHe, U3MEepeHHe, UCCIe0BaHHe, SKCIEPUMEHT U
JIpYTrU€); OBJAJCHUE YHUBEPCAIbHBIMH YYE€OHBIMU JAECHCTBUSAMHU (IIO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMH, PETYJIATUBHBIMH), BaKHBIMHU JUIl HOBBIIIEHUS 3(()EKTUBHOCTH
OCBOCHMS COJIEp)KaHUsl ydeOHOro mpeamera, (OpMUPOBAHUS KOMIIETEHLUH, a TaKkKe
IPOEKTHO-UCCIIEIOBATEIbCKOM  JIEATENbHOCTH  OOYYalOIIMXCS B Kypce XHMHH;
CIOCOOHOCTB UX MCHOJIb30BaTh B yU€OHOM, IO3HABATEILHON U COIIMAIIBHON MTPAKTHUKE.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
ba3oBble j1oru4eckue 1eMCTBUA:

YMCHUS HUCIIOJIb30BATh IMMPHUCMBI JIOTUYCCKOTI'O MBIINIJICHHUA ITPHU OCBOCHUU 3HAHUU:
PAaCKpbIBATb CMBICIT XHMHYCCKHUX MOHSITUHI (BBII[CHHTB HX CYHICCTBCHHBLIC IIPU3HAKH,
YCTaHaBJIMBATh B3dUMOCBA3bL C APYTIrHMHU HOHHTI/IHMH); AHAJIIM3UPOBATh, CPAaBHHBATD,
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000011aTh, BRIOWPATh OCHOBAHUS JJIS1 KJIACCH(UKAIIMKA U CHCTEMATH3AIlMd XUMHYECKUX
BCIIECTB W XUMHUYECKUX PEAKIMN; YCTaHABIWBATh NMPUIMHHO-CIICICTBCHHBIC CBS3U
MEXIYy OOBEKTaMH HW3yYCHHMS; CTPOUTH JIOTHYECKHE PACCYXJCHHS (MHIyKTUBHBIC,
JNeIyKTUBHBIC, II0 aHAJIOTHH); Mpeajaratb KPUTEPUM M BBIABIATH  OOIIWE
3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B M3y4aeMbIX MPOIECCaX U SBICHUIX; JCJIaTh BBIBOIBI
W 3aKIIOYCHUS, YMEHUS TPHUMEHATH B TIPOIECCe TO3HAHUS TOHATHS (IIPEAMETHBIC
U METanpeaMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICTH, HCIOJb3yeMble B XUMHUHU,
1peoOpa3oBBIBaTh MOJICIbHBIC IIPEACTABICHHUS — XUMUYECKUI 3HAK (CHMBOJI DJICMEHTA),
xumMudeckas GopMmysia U ypaBHEHHUE XUMHUUYECKOW PEAKIUU — MPU PEIICHUN y4eOHBIX
3aa4; C Y4ETOM OTHX MOJICIbHBIX TPEICTABIICHUA XapaKTEepPH30BaTh H3y4acMbIc
XHMHUYECKUE BEIIECCTBA M XUMHUCCKUE PEAKIIHH.

Bba3oBble ucciaenoBaTe/IbCKUe JeCTBHA:

YMEHHSI TIPUMEHATH METOJAbl HAyYHOIO TIO3HAHMUS BEIIECTB W  SIBICHUH
Ha SMIUPUYECKOM U TEOPETUUYECKOM YPOBHSX B yUeOHOU MO3HABATEIbHON U MTPOECKTHO-
HCCJIEA0BATEIbCKOM JIEATEILHOCTH;

YMEHHS UCIOJIB30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U CaMOCTOATEIIbHO CTaBUTh BONPOCH, aHAIM3UPOBaTh (aKThl, BBIBIATh U
dbopmynupoBaTh MPOOJIEMY, ONPEACIATh 1EIh U 3a/lauM, COOTBETCTBYIOIIUE PEIICHUIO
npoOJeMbl; MpeajiaraTh  OMHCATEIbHYI0 WJIW  OOBACHUTEIBHYIO THIOTE3y W
OCYIIIECTBIIATH €€ ITPOBEPKY; YMEHUS IIPOBOIUTH U3MEPEHUS HEOOXOIMMBIX TTapaMETPOB,
BBIYUCJICHUS, MOJCIMPOBAHUE, HAOJIONCHUS M  OKCIICPUMEHTHl (peajbHbIE |
MBICJICHHBIC), CaMOCTOSATEIIbHO  IPOTHO3UPOBATh  pe3yJbTaThl, (OPMYJIHPOBAThH
0000IIeHUsT W BBIBOABI 10 pe3yJbTaTaM MPOBEAECHHOI'O0 OIbITa, WCCIEI0BAHUSI,
COCTaBJISATh OTYET O MPOJICITAHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHUS  OPUEHTHUPOBATbCA B  PA3JIMUHBIX  HCTOYHUKAX  MHQPOpMAIUH
(HaydHO-TIONYJISIpHAsT JUTEpaTypa XUMHUYECKOrO COAEpXKaHUs, CIpaBOYHbIE MOCOOHS,
pecypcbl MHTepHera); aHamu3upoBaTh HH(OpPMALMIO W KPUTHUECKH OIICHHUBATH
€€ JOCTOBEpPHOCTb U HENPOTUBOPEUYMBOCTb, OTOMPATh U  HUHTEPIPETHUPOBATH
uH(pOpMAIMIO, 3HAUYMMYIO JUId pEUIeHHs Yy4eOHOM 3aJaud; yMEHHUS NPUMEHATH
pa3uYHbIe METOABI U (POPMYITUPOBATH 3aMpPOCHl MPH MOUCKE U 0TOOpe HH(pOpMAaIHH,
HEOOXOMMOM JUIsl BBINOJHEHUS Y4YEOHBIX 3a/Jad; HCIOIb30BaTh HH(OPMAILIMOHHO
KOMMYHHUKATHBHBIE TEXHOJIOTMU U PA3IUYHbIE ITOMCKOBBIE CUCTEMBI; CAMOCTOSITEIILHO
BbIOMpaTh ONTUMANbHYIO (OpMY MpeAcTaBleHUs HHPOpMaUKU (CXEeMbl, Trpadukw,
auarpaMmbl, TaOJHIIbI, PUCYHKH U Ipyrue (opMbl); yMEHHUS HCIOIb30BaTh HAYYHBIN
A3bIK B KayecTBe  cpeacrtBa  paboOThl ¢  XMMHYECKOW  MH(pOpMalMEi;
OPUMEHATh MEXIPEIMETHbIE 3HaKMh M CHUMBOJBL, (OpMyIbl, abOpeBUATYPHI,
HOMEHKJIaTypy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBa
HarJIsIJHOCTH.
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KoMMmyHHKaTHMBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE HeiiCTBUS :

yMeHHS OOIeHHs (MUCbMEHHOW U YCTHOM KOMMYHMKAIIMW): TIPEJICTaBIATh
MOJTyYEHHBIE PE3yJIbTaThl MO3HABATEIHLHON NEATEIHHOCTH B YCTHBIX M TMHCHMEHHBIX
TEKCTaX; MyOJIMYHO BHICTYMATh C MIPE3ECHTAINEH Pe3yIbTaTOB BBITOJIHEHUS XUMUIECKOTO
JKCIIEpUMEHTa (MCCIEeI0BAaTENbCKOM JadOpaTOPHOM MM TPAKTUYECKOW padoThl,
y4eOHOr0 TMpOEKTa); B XOAe Juajiora W (WiM) AUCKYCCHM 3aJaBaTh BOMPOCHI
no oOCYKJaeMoOil TeMe W BbICKa3bIBaTh HJEH, (HOPMYIHPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEIJILHO BBITIOJIHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHS y4e€OHOTO COTpYIHWYECTBA (TPYMIOBasi KOMMYHHKAIIHsI): y4aCTBOBATh
B TPymmoBbIX (opmax palOOThL: TUIAHHPOBATH OPTaHMU3AIUI0 COBMECTHOW pabOTHI,
OIpEEIISATh CBOIO POJib, PACHpPENEsATh 3aauyd MEXKIY YICHAMH TPYIIIbI; BIMIOJHATDH
CBOIO 4acTh PadOThl, KOOPAUHUPOBATH CBOM JECUCTBUS C JEHUCTBUSMH JIPYTHX YJICHOB
KOMAaH/Ibl, ONpPENeNsiTh KPUTEPUH IO OLIEHKE KauyeCTBA BBIOJIHEHHOW paboThI; peliarh
BO3HUKAIOIIUE MPOOJIEMbI Ha OCHOBE y4eTa OOIIHNX HHTEPECOB U COTIIACOBAHMS TTO3UIIHH,
y4acTBOBATh B 00CYX/IeHUH, 0OMEHE MHEHHUSIMU, «MO3TOBOM IITYpME» U IPYTux (hopmax
B3aMMOJICCTBHSL.

PerynsiTuBHbIC YHHMBEpPCAJbHbIC Y4eOHbIC 1CCTBUS:

OBJIaJICHUE YHUBEPCAIbHBIMH YUYE€OHBIMH PETYJIATUBHBIMU JACUCTBUSAMU BKIHOYAET
pa3BUTHE CAMOOPTraHMU3aLMK, CAMOKOHTPOJIS,, CAMOKOPPEKLIUHU, B TOM YHCIIE:

YMEHHUs pelaTh Y4YeOHbIE M HCCIEAOBATENILCKUE 337auyd: CaMOCTOSITENIBHO
BbIOMpATh CHOCOO pemieHus y4eOHOM 3ajaud (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelleHus, BbIOUpaTh Haubosee MOAXOAAIINN ¢ YUETOM CaMOCTOSTEIbHO BBIIEIECHHBIX
KPUTEPUEB), INIAHUPOBATH CBOIO padOTy NP peIIEHUH Y4eOHO! UM UCCIIE0BATENbCKOM
3a1a4; Ha OCHOBE MOJY4YEHHBIX pe3yJIbTaToB (POPMYIMPOBATH 00OOIIEHUS U BBIBOABI,
IPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE INPOLECCOB; aHAIM3UPOBATH PE3YJIbTAThI:
COOTHOCUTb CBOM JEHCTBUS C IJJAHUPYEMBIMU pE3yJIbTaTaMH, OCYILECTBIAThH
CAMOKOHTPOJIb  JESTEIbHOCTH; KOPPEKTHPOBATH CBOKO JIEATENBHOCTh HAa OCHOBE
caMOaHaJIM3a U CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOCHUSI MPOrpPaMMBbl MO XUMUM OCHOBHOI'O OOIIETO
oOpa3oBaHusT Ha YIIyOJEHHOM YpOBHE HMEIOT 00Ilee CcoaepiKaTeIbHOe S1po
C MpEeIMETHBIMHU pe3yJibTaTaMu 0a30BOTr0 YPOBHS, COIJIACOBAaHbI MEXIY COOOMH, 4TO
MO3BOJISIET PEAM30BbIBATh YINIYOJIEHHOE M3YYEHHE KaK B paMKaX OTJEJIbHBIX KJIACCOB,
TaKk U B paMKax peaju3aluyd WHIUBUIYaJbHBIX 00pa30BaTENbHBIX TPAEKTOPUH, B TOM
YHUCJe UCOJb3YS CETEBOE B3auMoieiicTBUe opranu3anui. [1o 3aBepiiennn peanuzauuu
IpOrpaMMbl  YIUIYOJIGHHOTO YpPOBHS OOyYarolluMecs CMOTYT JeTalbHEe OCBOUTH
MaTtepuall, OBJIaJI€Th PACIIMPEHHBIM KPYTOM MOHATHI U METOJIOB, PEIIATh 3a/1a4u OoJiee
BBICOKOI'O YPOBHSI CIIOKHOCTH.
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[IpenmeTHBIC pe3yabTaThI BKIIFOYAIOT: OCBOSHHE 00 yUIAOIIMMHUCS HAyYHBIX 3HAHUH,
YMEHUU U CIOCOOOB JEHUCTBUM, crielMpUUEeCKUuX sl MPEAMETHON 00JacTu «XUMUS;
OCHOBBI HAyYHOT'O MBIIUICHUS; BUJIbI I€ITEILHOCTH T10 MOJYYEHHUIO HOBOT'O 3HAHHUS, €T0
HHTEpIIpETaIliU, TPeoOpa30BaHUI0 U IPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX U PeaIbHBIX
JKU3HEHHBIX  YCIIOBHUAX; OOCCIEYMBAIOT  BO3MOXKHOCTH  YCIICIIHOTO  OOY4YCHHS
Ha CJICAYIOIIEM YPOBHE 00pa3oBaHUSI.

K xoniy oOyuenus B 8 kiacce npeaMeTHble pe3ysIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YyUYAIOIIMXCS YMEHUM:

pacKkpbiBaThb CMBICI OCHOBHBIX XUMHUYECKMX TOHSITHH: aroM, MOJIEKyJa,
XUMUYECKUN 3JEMEHT, METaJl, HEMETAJUI, aUIOTPOINs, MPOCTOE BEIIECTBO, CI0XKHOE
BEUIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTEJbHAs
aTOMHAasi M MOJEKYJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Mmacca,
MaccoBasi JOJS XMMHUYECKOTO JJIEMEHTa B COCAMHEHHMH, MOJISIPHBIA OO0BEM,
OTHOCHUTEJIbHASI TUIOTHOCTh Ta30B, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJib, aM(OTEpPHBIM
OKCcHJ, amM(pOTEpHBIN THAPOKCUJ, XUMHUYECKas peakius, KiIacCHU(pUKALMSI PEeaKIUi:
peakuuu COeIUHEHHMS, PEaKlUU Pa3ioKEHHUs, PEaKIMU 3aMEIEHUs], peakiuu oOMEeHa,
9K30- U DHJOTEPMHUYECKHE pPEaKIUH; TEIIoBOM 3(deKkT peakuuu; sapo aToma,
AJICKTPOHHBIM CJIOM aroMa, aToMHas OpOWTallb, PaAUyC aToMa, XUMHYECKas CBS3b,
NOJISIpHAs M HENoJIsIpHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi 10 BelIecTBa (MPOLIEHTHAs KOHLEHTPAIUs) B paCTBOPE, MOJISIpHAs
KOHLIEHTpALMs BEIIECTBA B PACTBOPE; JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIEHUS,
OKUCJIUTEIM W BOCCTAHOBHUTENM, OKHCIEHUE M BOCCTAHOBIIEHHE, OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU, METOJ 3JIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSATh 3TH
MOHSTHS TP ONMCAHUU BEILIECTB U UX MIPEBPALICHUM;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [IJIsl COCTaBJeHHS (OpMYINl BEIIECTB
Y YPABHECHUN XUMHUYECKUX PEAKLINM;

OTpEAEINIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIMHEHHSX, NPHUHAIJICKHOCTh BELIECTB
K OIpeNeJICHHOMY KJacCy COEAMHEHUW 1o QopMmyrnaMm, BUIbl XUMHUYECKOW CBS3U
(KOBQJICHTHOM M MOHHOW) B HEOPraHUYECKUX COECIUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHSI MACChl BEILECTB, MOCTOSHCTBA COCTaBa,
[lepuoguueckoro 3akoHa /.M. MenpaeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA
ABOrazipo u ero ciaeicTBUi, IPEACTABICHUN O HAYYHbIX METOJIaX [TO3HAHHUSI, B TOM YHUCIIE
DKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJAX HCCIEAOBAHUS BEUIECTB U HU3YUCHUS
XUMHUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MIOHUMAHHE MTEPUOUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
JJIEMEHTOB OT uX nojoxkeHuss B Ilepumonuueckoil cucrteme: ONUCHIBaTh U
xapaktepu3oBarb Ta0nuMuHyto (Gopmy Ilepuonuueckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB: Pa3jNyaTh MOHATUS «rJaBHas mnoAarpynna (A-rpynmna)» U «mno0oyHas
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noarpynna (b-rpynmna)», «Malible TepuoAbDy U «OOJNbIINE MEPUOMAbI», COOTHOCUTH
0003HauUeHMs, KOTOphle UMEIOTCs B Tabnuie «llepuogmyeckas cucrtemMa XUMHUYECKUX
sanemeHToB /.M. MenaeneeBa», ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjApa, o00IIee 4YUCIO DJIEKTPOHOB
U pacnpeiesieHUe UX MO 3JIEKTPOHHBIM CII0SIM);

OOBSICHATH  CBSI3b  TOJIOKEHHWST  dyieMeHTa B [lepuogumdeckoil  cucreme
C pacrpefeieHueM DJJEKTPOHOB IO DJHEPreTUYEeCKUM YPOBHSM, TIOJIYPOBHSIM U
opOUTaISIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

KJIaccuPUIMpoBaTh  XUMHUYECKHWE DJIEMEHTHI, HEOpraHUYeCKue BeIIeCTBa,
XUMHUUYECKHE peakiuu (M0 YHUCIYy U COCTaBY Y4YAaCTBYIOIIMX B PEaKIMU BEIIECTB,
10 TEIIOBOMY 3 heKTy);

XapaKTepru30BaTh (OMUCHIBATh) (PU3UUECKHE M XUMHUUYECKUE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIECTB: KHCJIOPOMa, BOJOpPOAA, BOJIBI, OOIIHE XHUMHYECKHE CBONCTBA
OKCHUJIOB, KUCIIOT, OCHOBAHHUM U COJIEH, TEHETUUECKYIO CBSA3b MEXy HUMHU, MOJITBEPHKIast
pUMEPaMH MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHii;

OIKCHIBATH POJIb KMCIOPOa, BOJOPOAA U BOJbI B IPUPOJIHBIX MPOIIECCAX, B AKUBBIX
OpraHM3Max, WX MPUMEHEHHUE B PA3IMUYHBIX OTPACISX MPOMBIIIICHHOCTH, BO3MOXKHOE
MCIIO0JIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSICHSITh U IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U
CTPOEHHUSI, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAlIEHUA B Pa3IUUHbBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MAacChl BELIECTB,
MOJISIPHYIO MAacCy CMECH, MOJIbHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa B COEAWHEHHUH,
MAacCCOBYIO JIOJIF0 XHUMHUYECKOTO JJeMeHTa 1o (opmylie COCIUHEHUS, HaXOIWUTh
npocTeimyo (GopMyay BEIIECTBA MO MAaCCOBBIM HIIM MOJBHBIM JOJSIM DJIEMEHTOB,
MacCOBYyIO0 JOJIK BEUIECTBA B pAacTBOpE, MOJSIPHYIO KOHIIEHTPALMIO BEIIeCTBa
B pacTBOpE, MPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUYECKON peaKkiiny;

IPUMEHSTH OCHOBHBIE ONEPAI[UU MBICIIUTEIbHON JIEATETbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CHUCTEMAaTHU3alNIo, KIAcCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — I M3YYEHHS] CBOWMCTB BELIECTB M XMUMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUSI — HAOJI0JICHNE, U3MEPEHUE, MOJICTMPOBAHUE,
AKCHEPUMEHT (PEAIbHBIA M MBICIICHHBIN) — JIJIs1 OCBOCHUSI Y4E€OHOTO COJIEpKAHUS;

pPacKpbIBaTh CYHIHOCTh MPOIIECCOB OKUCJICHHS UM BOCCTAHOBJICHMS, COCTAaBIISThH
YpaBHEHHUSI  MPOCTHIX  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakiuii  (MeTomoM
AJIEKTPOHHOTO OaJlaHca);

YCTaHABJIMBATH CBSI3U MEXIY PEAIbHO HAOI0JaeMbIMU XUMHUUECKUMU SIBJICHUSIMU
U TIpollecCaMU, TPOUCXOMSIIUMH B MakKpo- M MHUKPOMHUPE, OOBICHATH MPUYHHBI
MHOTI000pa3usi BEIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMHU JIPYTUX
y4eOHBIX MPEAMETOB,;

coOmofaTe mpaBwia Oe30macHOM paboOThl B J1a0OPATOPUM TPHU HCHOJIb30BAaHUU
XUMHUUYECKON TOCYAbl U O0OpYJOBaHUSI, a TaK)Ke MpaBuUJia OOpaIleHUsI C BEIIeCTBaAMU
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B COOTBETCTBHH C MHCTPYKITUSMH BBITOJTHEHHS JIJAOOPATOPHBIX OTIBITOB ¥ IPAKTUICCKUX
paboT MO MOJYYEHUI0 U COOMpPaHUI0 ra3000pa3HBIX BELIECTB (BOJAOPOJa U KUCIOPO/a),
MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOM MaccoBOM J0Jiel PacTBOPEHHOTO
BEIIECTBA, PEIICHUIO SKCIEPUMEHTANBHBIX 3adad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCTMHECHUI;

JIEMOHCTPUPOBATh BJIAaJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH, BKJIFOYAIOIICH
yMeHHUs 0e30MacHOro oOpalleHus ¢ BEleCTBaMU, UCIOJIb3YEeMbIMH B IOBCEIHEBHOMN
KU3HHM, a TakKe 3HAHHWE TMPaBHJ TIOBSACHHUS B ICIIX COCpPEKCHHUS 3I0POBbS H

OKPYXAIOILIEN CPEIbI.

K xonIty oOyuenus B 9 kiacce mpeaMeTHbIC pPe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTNXCS YMEHUIA:

PacCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIA, HWOH, KAaTHOH, AaHWOH, OJJEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHUS,
XUMHUYECKasl peaKiys, TerIoBoi 3¢(dEKT peakiuu, MOJb, MOJISIPHBIN 00BEM, pacTBOD;

AJIEKTPOJIUTBI, HEDJIEKTPOJIMTBI, JJEKTPOJIUTHYECKAs JUCCOIMALMS, PEAKIHUU
MOHHOIO OOMEHa, THApPOJIU3 cojiel, oOpaTumble U HeoOpaTHUMBbIE pEaKIH,
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU, OKUCIUTEND, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAaHOBJICHHME, OJJIEKTPOJIA3, aJUIOTPONusA, amM(pOTEpPHOCTh, XUMHUYECKas CBS3b
(KoBaJieHTHAsl, WOHHAs, METAUTMYECKas), MEXKMOJICKYJSIPHbIE B3aUMOJICUCTBUS
(BomopoaHast  cBsizb, CWibl BaH-nep-Baanbca), KOMIUIEKCHBIE  COEIMHEHHS,
KPUCTAUTMYECKUE PEIIeTKH (MPUMHUTHBHAS KyOWdeckas, OO0BEMHO-IIEHTPUPOBAHHAS
KyOudeckas, TpaHelIEHTPUPOBaHHAsI KyOudecKas, TeKcaroHalbHas MJIOTHOYITAKOBAHHAS),
KOPpO3Usl METAJIJIOB, CIUIABbI; CKOPOCTh XMMHUYECKOW PEaKIMM, KaTajau3, XMMUUYECKOe
paBHOBECHE, BJIEMEHThl XUMUYECKOW TEPMOJMHAMUKHU KaK OJHOW M3 TEOPETHYECKUX
OCHOB XMMMWHU; TIpeAesbHO nonyctumas koHuentpanus (IT1K);

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSTh 3TU
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALLICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY [JIsl COCTaBJICHHS (DOPMYJ BELIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUM;

ONpPEACNSTh BAJECHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX JJIEMEHTOB
B COCOMHEHMAX DPA3IMYHOIO COCTABA, NPUHAIICKHOCTH BEIIECTB K ONPEIEICHHOMY
KJIACCY COCIMHEHUH 1Mo (opMysaM, BUAbI XUMUUYECKOU CBSI3U (KOBAJICHTHOM, MOHHOM,
METAJUIMYECKON) B HEOPraHMYECKUX COCIUHEHUSX, 3aps]i HOHA 10 XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAacTBOpaX HEOPraHUYECKUX COCAMHEHHUH, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBath cMmbich [lepuognueckoro 3akona [I.M. MeHneneeBa u 1eMOHCTpUPOBATH
€ro MOHMMAaHUE: OMUCHIBATh M XapaKTepu3oBaTh TadmuuyHyro (opmy Ilepumonnueckoit
CUCTEMbl XMMHMYECKUX HJIEMEHTOB: pa3iauyarh MOHATUSA «A-rpynna» u «b-rpymmay,
«Malible TEPUOABDY U «OOJIbIINE MEPUOAbD»; OOBACHITH CBSI3b MOJOKEHHUS 3JIEMEHTA
B llepuognueckoil cucTteMe C pacnpeiesieHUEM JJIEKTPOHOB 110 JHEPreTHYECKUM
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YPOBHSIM, TIOMYPOBHSM ¥ OpPOUTAISIM aTOMOB TEPBBIX YETBIPEX TIEPHUOJIOB;
BBIJICTISATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJICMEHTOB M MX COSAMHEHUN
(KUCIIOTHO-OCHOBHBIX U  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUIOB U
THIPOKCHUIIOB) B Tpe/ieNiaX MaJIbIX MEPHOJIOB U TJABHBIX MOJATPYII C Y4ETOM CTPOCHUS
WX aTOMOB;

PacKpbIBaTh CMBICI TEOPHH JIEKTPOJIMTUUECKON TUCCOIMAINK, 3aKoHa ['ecca u ero
CIICJICTBUM, 3aKOHA JCUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH W3MEHEHHUS CKOPOCTH
XUMUYECKOM  PEaKIu{, HaIlpaBICHHWS  CMEIICHUS  XMMHUYECKOTO  PaBHOBECHS
B 3aBHCHUMOCTH OT Pa3IMYHBIX (DAKTOPOB;

KJIaCCU(UIIUPOBATh  XUMHUYECKHE DJIEMCHTBI, HCOPraHWYECKHE  BEIECTBA,
XUMUYECKHE peaknuu (10 YHMCIy W COCTAaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Mo TewIoBoMYy 3(QeKTy, Mo arperaTHoMy COCTOSHHIO PEareéHTOB, MO0 HW3MEHEHUIO
CTETICHEW OKHCIICHUS XUMUYECKUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHIO
KaTajlu3aTopa);

XapaKTepu30BaTh (OMUCHIBAThH) O0IME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMUHbIX
KJIACCOB HEOPraHWYeCKHX COEIUHEHUN, MOATBEp)KIas 3TO OIUCAHUE IpUMepaMu
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XMMUYECKUX PEaKIIUi;

COCTaBIIATh YPABHEHUS: AJICKTPOJUTUUECKON IUCCOLMAIMKM KHUCIIOT, IIEIoYeH u
COJICH; TOJHBIE W COKpAICHHBIC ypPaBHEHHS PEaKIMii MOHHOTO OOMEHA; pEaKIui,
MOATBEPKTAOIINX  CYIIECTBOBAHWE TCHETHYECKOW CBS3M MEXIY BEIIECTBAMH
pa3IMYHBIX KJIaCCOB;

pPacKphIBaTh CYIIHOCTH IMPOILIECCOB THUPOJIN3a COJEH MOCPEIACTBOM COCTABJICHHUS
KPaTKUX HOHHBIX M MOJEKYJISPHBIX YPAaBHEHUU PEaKIUi, CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHTEJIbHBIX PEAKIINI TTOCPEICTBOM COCTABJIICHUS AJIEKTPOHHOTO OajlaHca dTHX
peaKuui;

IpeICKa3bIBaTh XapaKTep CPeabl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBATH) (U3UYECKHME W XUMUYECKHE CBOWCTBA MPOCTHIX
BeIEeCTB (KUCIOPO, 030H, IrpaduT, aiMa3, KpeMHU, 6op, a3or, dhocdop, cepa, xjop,
HaTpUM, KaJIui, MarHui, KajbIlMi, aJIOMUHUN, >XKEJIe30, Melb, IIMHK, cepedpo) u
00pa30BaHHBIX UMH CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOAOPOA, cepoBoaopond, okcuabl yriaepoga (I, IV), kpemnus (IV), azora
(L 1L, OI, IV, V) u docdopa (III, V), cepwr (IV, VI), cepnucras, cepHas, a3oTHasi,
dbocdopHas, yrompHas, KpEeMHHEBAas KHCIOTBI, OKCHIbI M THIPOKCHIBl METAUIOB
[A-TIA-rpynn, amomunust, meau (1I), nunka, sxenesa (11 u I11));

MOSICHSTh COCTaB, OT/CNIbHBIE CIIOCOOBI MOTYYEHUSI U CBOMCTBA CIIOXKHBIX BEIECTB
(KuciopoJicoepKaliie KUCIOThl XJI0pa, a30TUCTast, OOpHAsi, YKCYCHasi KUCIOTBI M UX
comnu, rasorennibl kpemuus (IV) u ¢ocdopa (I u V), okcun u ruapokcun xpoma (I11),
NepMaHTaHaT KaJlvs;

ONMKCHIBATh POJIb BAKHEHIIMX HM3Y4aeMbBIX BEIICCTB B IMPHUPOJHBIX IPOIECCax,
BJIMSHUC HA JKUBBIC OPraHW3MBI, NMPUMEHEHHWE B PA3IMYHBIX OTPACIIAX SKOHOMUKH,
WCITIOJIb30BaHME JIUIS CO37IaHUsI COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHI;
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MPOBOAUTh PEAKIINU, TOATBEPKIAIONINE KAYECTBEHHBIA COCTaB Pa3IMIHBIX
BEIIECTB, PACIO3HABATH OIBITHBIM MYyTEM COJEPKAlUMecss B BOJAHBIX PAaCTBOPAX HOHBI:
XJIopua-, OpoMun-, uoauA-, cyiabdar-, ¢ocdar-, xkapOoHaT-, CHUIUKAT-, CYIbOUT-,
Cyab(GUI-, HUTPAT- U HUTPUT-UOHBI, THIAPOKCHI-NOHBI, KATHOHBI aMMOHHUS, MarHus,
KaJIbIIMs, aJTFOMUHMS, XKese3a (2+) u xkenesa (3+), meau (2+), IuHKa;

OOBSICHATh W TIPOTHO3MPOBATH CBOMCTBA BAXKHEWINIUX M3y4aeMbIX BEIIECTB
B 3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMCHECHHE BEIICCTB B 3aBUCHUMOCTH OT UX
CBOMCTB, BO3MOXKHOCTh MPOTEKAHMSI XUMUYECKHUX TPEBPAIICHUH B Pa3IMUHbBIX YCIOBUIX
Ha OCHOBE PaCCMOTPEHHBIX AJIEMEHTOB XUMHUECKOW KUHETUKUA U TEPMOJUHAMUKHY;

BBIYHCIISITE OTHOCUTENHHYIO MOJIEKYIISIPHYIO U MOJISIPHYFO MacChl BEIIECTB, MaCCOBYIO
JOMI0 XUMHUYECKOTr0 3JIeMeHTa 1Mo (opMyle COEIMHEHHs, MacCOBYIO JIOJIO BEIIECTBa
B PpacTBOpe, MOJBHYIO OO XUMHYECKOIO »3JEMEHTa B COCIUHEHUH, MOJSAPHYIO
KOHIIGHTPALIMIO BEIECTBA B PACTBOpPE, HAXOAUTH MpocTeiinyto (opMmyiy BeliecTBa
M0 MacCOBBIM WJIM MOJIbHBIM JIOJISIM DJIEMEHTOB, MTPOBOAWTL PACYETHI MO YPABHEHUSM
XUMHUUYECKUX PEaKIM C y4eTOM HEIOCTAaTKa OJIHOTO U3 PEareHTOB, MPAKTUYECKOT0 BBIXOa
MPOJIYKTA, 3HAYECHHUS TETIOBOT0 3 (PeKTa peakiuu, OnpeaeisiTh COCTaB CMECEH;

cobmoaTe mpaBuia 0e30macHoi paboTel B JabopaTopuu MpH HCIOIb30BAHUU
XUMHYECKON TOCyabl U 00OpYIOBaHUS, a TakKKe MpaBuUiia OOpAIICHHs C BEUIECTBAMHU
B COOTBETCTBUH C UHCTPYKIUSIMHU BBITOJHEHHS JIJAOOPATOPHBIX OIMBITOB U MPAKTHUECKUX
paboT MO MOJIYYEHHUIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB (aMMHUAKA U YIJIEKUCIOTO
rasa) M peEIICHUI0 JKCIECPHUMEHTAJIBHBIX 33lad 10 TeMaM Kypca, MPeACTaBIATh
pe3yJIbTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB, J10KA3aTENIbCTB, IpauKOB, TaOIHI] U
BBISIBJISTH DMITUPUICCKHE 3aKOHOMEPHOCTH;

IPUMEHSTH OCHOBHBIC OTIEPAIliH MBICIUTEIBHON ACATCIILHOCTH (aHAJU3 U CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHUCTEMAaTHU3AINIO, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX
CBSI3€H) TIPU M3YYCHUHU CBOMCTB BEIIECTB M XUMHUYCCKUX PEAKITUN, BIIaJIETh €CTCCTBEHHO -
HAayYHBIMH METOJaMU TIO3HaHUs (HAOMIOACHWE, UW3MEpPEeHue, MOJICIUPOBAHMUE,
AKCHEPUMEHT (PEAJIbHBIN U MBICIICHHBIN );

NPUMEHSATh MpaBuiia 0€30MaCHOr0 OOpaIIeHHUs] C BEIIECTBAMH, HMCIOIb3YEMbIMU
B TIOBCEJHEBHOM >KHU3HHU, IMpaBWIa TOBEJIECHUS B LEIAX COEpexKeHUs 3I0pPOBbs
U OKpYXKarolle MpUPOTHOM Cpeibl, MIOHUMATh Bpel (OMaCHOCTh) BO3/ICHCTBUS HA )KUBBIE
OpPraHM3Mbl OINpPEACICHHBIX BEIIECTB, MOSCHATHh HA MPUMEpPax CHOCOObl YMEHBIIEHUS
U TPEJOTBpPAICHUSI UX BPEAHOIO BO3JIEUCTBHS, 3HAUCHHE KUPOB, OCIIKOB, YIIEBOJIOB
JUTS OpraHU3Ma YeJlOBeKa,

UCIIOJIb30BaTh TIOJY4YEHHBIE TMpejAcTaBieHuss o cdepax mpodeccuoHaIbHOMN
JeSITeTbHOCTH, CBA3AHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTHSIMHU, KaK OCHOBY
JUTs Tpo(pecCHOoHaTbHON OPUEHTAUH U AJ11 OCO3HAHHOTO BHIOOPA XUMUH KaK MPO(PUIBLHOTO
npeaMeTa Mpyu NpoIoJDKEHUH 00yUeHHsI Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEIOBATEIbCKON  JEATEIbHOCTU
XUMUYECKOH W  XHUMHUKO-DKOJIOTMYECKOW  HAMpPaBICHHOCTH, TPHOOPECTH  OIBIT
MPOBEJICHUS y4EOHBIX MCCIIEIOBAHUI B YCJIOBHIX OOpa30BaTEIbHBIX OpraHU3AlUMA, a
TaK)Ke OpraHu3aluii (IIEHTPOB) TOMOTHUTEIHHOTO 00Pa30BaHUs JIETEH.
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8 KJIACC
No | HaumenoBanue paszneinnoB u | KonuuectBo OcCHOBHBIE BUABI A€ATEILHOCTH
: Conepxanue o0yueHUsI
n/m| TeM y4yeOHOro mpeamera 4acoB o0 yyaroumxcs

Pa3znen 1. [lepBoHavyanbHbIe XMMUYECKHE MOHATHSA

1.1

XuMHs — BayKHas 00J1acTh
€CTECTBO3HAHUS U
MPaKTUYECKON
JESITENbHOCTH YeJIOBeKa

6/10

XuMHs — BaKHas 00J1aCTh
€CTECTBO3HAHUS U NMPAKTUYECKON
NeATeNIbHOCTU uenoBeka. [Ipenmer
XuMuU. Poiib XuMHH B )KU3HH
yenoBeka. Kpatkue cBeneHus

00 UCTOPUU BOZHUKHOBEHUS U
Pa3BUTHUS XUMHUHU. XUMHUS B CUCTEME
Hayk. Tena u Bemectsa. Ouznueckue
W XUMHYECKHE CBOMCTBA BEIIECTB.
ArperatHbie COCTOSIHHS BEUIECTB.
[ToHsTHE O TEOPETUUECKUX U
AMITUPUUECKUX METOAaX MO3HAHUS

B €CTECTBEHHBIX HayKaXx.
[IpencraBineHnss 0 HAy4HOM ITO3HAHUU
Ha SMIIUPUYECKOM YpPOBHE:
Ha0II0/IcHNUE, U3MEpPEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE,
BbIuucieHue. [Ipeacrapnenus

O HAYYHOM ITO3HAHUU

PackpbIBaTh CMBICI W3y4aeMbIX
IIOHSATHUH.

PackppiBaTh pojb XUMUU B IPUPOJIE U
’KU3HU 4YeJIOBeKa, €€ CBsI3b C APYTUMU
HayKaMHU.

XapakTepru30BaTh HAyYHBIE METOIBI
U3YYEHUS IPUPOJIBI.

Paznuuarh yuCTHIE BEIIECTBA U CMECH;
TOMOTEHHBIE U TE€TEPOTCHHBIE CMECH.
HabGmronath u onuchBaTh 00BEKTHI
IIPU MIPOBEJCHUH IEMOHCTPALUNA U
71a00pPaTOPHBIX OMBITOB 0 U3YUECHUIO
(M3UYECKUX CBOWCTB BEIIECTB,
CIIOCOOOB pa3eNieHus cMecen
BEIIECTB.

IIpoBOAUTE XMMUYECKUN DKCIIEPUMEHT
IIpU pa3JieJIeHuu cMecel (Ha mpuMepe
OYHUCTKHU NTOBAPEHHOM COJIN) B XOJI€
MpaKTU4YecKoil paboTsl Ne 2.

1'3/4 yueOHBIX yaca B HeHENIO.
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Ha TEOPETUUYECKOM YPOBHE: HAyUHbBIC
(bakThl, mpobiieMa, TUIoTe3a, TEOPHs,
3aKOH.

S3bIk xumMuu. MIctounnkmn
XUMHUYECKON MHMOpMAaIIUH.

[TonsiTue 0 MeTomax padoThI

C XUMUYECKHUMU BEIIIECTBAMU.
O6opynoBaHue MIKOJILHON
XUMHUUYECKOM J1ab0paTopuHu.

[IpaBusa 6e301macHOro oOpalIeHus

C BEIIECTBaMU U JIa0OpaTOPHBIM
000pyJI0BaHHUEM.

YucTeie BENIECTBA U CMECH.
[Ipupoanbie cMecu: BO3IYX,
NPUPOJHBIN Ta3, HePTh, TPUPOTHBIC
BOJIbl, TOPHBIE MTOPOJIbI U MUHEPATIBI.
[ToHsITHE O TOMOT€HHBIX

U TeTeporeHHbIX cMecsix. CocoOb
paznenenus cmeceid. OuncTka
BEILIECTB.

DKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOM MOCYIO0M,
C IIpaBuJIaMu pabOTHI B JJAOOPATOPUU U
npremMamu oOpalleHus

C JJabopaTOPHBIM 000PYAOBAHUEM.

CirenoBaTh NpaBuiIaM NOJIB30BAHUS
XUMHUYECKOU MOCYJION U
nabopaTopHBIM 00OPYIOBAHHEM,

a TaKXe MpaBuiiaM oOpaleHus

C XUMHYECKMMU BELIECTBAMU

B COOTBETCTBHH C HHCTPYKLMEN
MIPU BBIMOJIHEHUH MPAKTHYECKOU
pabotsl No 1.

BricTpauBars pa3BEpHyThIE
[MCBMEHHBIE U YCTHBIE OTBETHI

C onopoi Ha uH(pOpMaIUIO

13 yueOHUKa U IPyTrue UCTOYHUKHU
uH(popMaIuu, rpaMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN
MTOHATUMHBIN anmapar Kypca XUMHUHU

29



DenepanbHas pabodas mporpamma | Xumust. 8—9 kmaccel (YriayOaéHHbIA YPOBEHD)

dusnyeckrue CBOMCTBa 00pa3IoB
HEOPraHWYECKUX BEIIECTB — METAIJIOB
Y HEMETAJLJIOB.

CrniocoOnlI pazaenieHust cmecei
(¢punbTpoBaHUE, BhIApUBAHKE,
JTUCTUIUTALINS, XpoMaTorpadus).
Jlabopamopuvie onvimol:

N3ydenue u onvcanue pU3nIECKux
CBOMCTB 00pa31[0B HEOPraHUIECKUX
BEIIECTB.

N3ydenue cnocoOOB pazieneHus
cMecel (¢ MOMOIIBI0 MarHuTa).
Ilpakmuueckue pabomol:

Ne 1. IlpaBuna paboThl B 1abopaTtopuu
U IpUEMBI 0OpaIeHUS

C JabopaTOPHBIM 000PYAOBAHUEM.

No 2. Paznenenue cmeceit (Ha mpumepe
OUYUCTKH MMOBAPEHHOMN COJIN)

1.2

BemectBa n xXuMmmuueckue
peakuuu

19/28

ATOMBI U MOJIEKYJbl. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BellleCTBA. MeTasuibl U HEMETAILIBI.
BemectBa MONEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS.
Xumnueckas hopmyna. BareHTHOCTH
aTOMOB XMMHUYECKUX AJIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB.

PackpbIiBaTh CMBICT U3y4aeMBbIX
MOHSATHUMN U 3aKOHOB M PUMEHSTH 3TH
MIOHSATHS TTPYU ONKHCAHUU CBOWCTB
BEIIECTB U UX MPEBPAIICHUM.
Paznuuate pusnveckue u XuMUIECKUe
SBJICHUS, OOBSICHITH UX CYIIHOCTh

C TOYKH 3pEHHUS] aTOMHO-
MOJIEKYJIIPHON TEOPUHU.

OnpenensiTh MPU3HAKU XUMUYECKUX
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OnpeneneHre BAJICHTHOCTH
AJIEMEHTOB 10 (popMyiiaM OUMHAPHBIX
COCIMHEHUH U cocTaBlieHne popmy
OMHApPHBIX COCTMHEHUIM

M0 BaJICHTHOCTH 3JIEMEHTOB.
OTHOcHUTENbHASI aTOMHAs Macca.
OTHOCUTENBHAA MOJIEKYJIIPHAs Macca.
MaccoBas 107151 XUMHAYECKOTO
sJeMeHTa B coequHeHn. Haxoxaenue
npocTere GopMyIbl BEIECTBA

10 MACCOBBIM JIOJISIM 3JIEMEHTOB.
KomnuecTtBo BemecTBa. Monb.
MonsipHas macca. BzaumocBsa3b
KOJIMYECTBA, MACCHI U YKCIa
CTPYKTYPHBIX €IMHUI] BEILIECTBA.
Pacuetsl o hopMynamMm XuMHUECKUX
coequHeHni. MolsipHast Macca cMecH
BelecTB. MoJbHast 107151 XUMUYECKOTO
AJEMEHTa B coequHeHn. Haxoxaenue
npocreiiieit GopmyJibl BelecTra

110 MOJIBHBIM JIOJISIM 3JIEMEHTOB.
DuU3NYECKUE U XUMUYECKUE SIBJICHUSI.
Xumuyeckasi peakius U ee MpU3HaKHU.
VY cnoBust NpoTeKaHUsT XUMUYECKUX
peakiuii. 3aKOH COXpaHEHHSI MaCChI
BEILECTB. ATOMHO-MOJIEKYJIIpHAs
teopusi. JKU3Hb U 1eATeIbHOCTD

PCaKIiA, YCIIOBUS UX TTPOTEKAHMSI.
KnaccuduuupoBaTh XUMUYECKHE
peakiuu (1o YUCIIy U COCTaBy
pearupyronmx u 00pa3yrommxcs
BEILIECTB).

Hcnonb30BaTe XUMUUYECKYIO
CUMBOJIUKY, HOMEHKJIATYpPY.
CocraBisiTh (hOpMYIIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U
OTIPECIIATh BAJICHTHOCTh

o (opMymnam BEIIECTB.
PaccraBnsate Ko3(h(PUIIMEHTHI B cXeMax
XUMUYECKUX PEaKIIH.

Habmonath 1 onuchiBaTh 0OBEKTHI
P TIPOBEACHUU JEMOHCTpAIUil U
71ab0paTOPHBIX OMBITOB.
[TpoBOIUTE BEIYUCIICHHUS

o ¢hopMysiaM U IO YpaBHEHHSIM
XUMHUYECKON peaKiinH.

[IprMeHsTh ecTeCTBEHHO-HayYHbIe
METO/IbI TTO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJISTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaItuu
MBICIIATETILHON IeATeTLHOCTH
(cpaBHEHuUe, Kiaccupukaiys)
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M.B. JlomoHOCOBa. XMMHYECKHUE
ypaBHEHHS. THUIIBI XUMHUYECKHUX
peaxiuii (COeTMHEHMUSI, Pa3TI0KECHHUS,
3amMmerenusi, oomeHa). Pacuerst

110 XUMHUYECKHM YPaBHCHUSIM.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

duznueckne cBoMCTBa 00pasoB
HEOPraHMYECKUX BEIIECTB — METAIIIIOB
Y HEMETAJLIOB.

OO0pa3iibl BEUIECTB KOJIMUYECTBOM

1 Momnb.

dusndeckue siBiIcHUs (IJIaBJICHHUE
BOCKa, TastHUE JIbJa, PACTHPAHHE
caxapa B CTYIIKE, KUTICHUE 1
KOHJICHCAIIMS BOJIBI).

XuMHudecKue SBJIcHUs (TOPCHHE
CBEYH, MTPOKAJTMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE COJIbI
WJIA MEJa C COJITHOM KMCIOTOM).
Habmronenne npu3HaKkoB IPOTEKAHUS
XUMUYECKUX PEaAKIMi (pa3ioKeHue
caxapa, B3aUMOJICHCTBHE CEPHOU
KHUCIIOTHI C XJIOPUJOM Oapus,
MOJIYYCHHE U Pa3I0KEeHUE THAPOKCUIA
menu (II) mpu nHarpeBanum,
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B3aMMO/JICHCTBUE XKEJE3a C PACTBOPOM
comu meau (1I).

OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMSI MaCCBI.

Jlabopamopmvie onvimol

Onucanue GU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Habmronenne ¢pusnueckux (TutaBieHue
BOCKA, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MPOKAIUBAHUE
MEJIHOM MPOBOJIOKH) SIBJICHUH.
HaOmronenue u onvcanue Npu3HaKoB
IIPOTEKAHMS] XUMHYECKUX PEAKIIM
Pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCUTEJILHOU MOJIEKYJIIPHOU MacChl
BEIIECTB, MOJISIPHOM Macchl, MacChl
BEIIECTB U KOJIMYECTBA BEILIECTBA;
MacCCOBOM J10JIU XUMUYECKOTO
ayieMeHTa o (GopMysie COSANHEHHUS;
npocTeiiieil GpopMyIbl BelecTBa

110 MacCOBBIM WJIM MOJIbHBIM J0JSIM
AJIEMEHTOB;

I10 YPaBHCHHAM XUMMHYECKOU PCAKIINM:

KOJINYCCTBA BCIICCTBA, MAaCChI
I10 U3BCCTHOMY KOJIUMYCCTBY BCIICCTBA,
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Macce peareHTOB WU ITPOTYKTOB
peakuuu

Hroro no pazneny

25/38

Pa3zges 2. BakHeiiue npeacTaBuTe/IM HEOPraHMYECKUX BelllecTB

2.1 | Bo3ayx.
IlonsaTue o razax.
Kucnopon. Oxcupasl

14/19

IIpencrasnenus o razax. Boznyx —
cMech ra3zoB. CocTaB BO3ayXa.

3akoH ABorajpo. MossipHbIil 00bEM
ra3zoB. OTHOCUTEJIbHAS TJIOTHOCTD
ra3zoB. OmnpeneneHrne OTHOCUTEIbHON
MOJIEKYJISIPHOW MacChl ra3000pa3HOro
BEILECTBA 110 U3BECTHOU
OTHOCUTEJIbHOW IJIOTHOCTH.
OOBbEMHBIE OTHOIIIEHUS TA30B

MIPU XUMUYECKUX PEAKIIUSX.
Kucnopox — aseMeHT u nmpocroe
BenlecTBO. Haxoxnenue kucnopoa
B IIpUpoe, pusnyeckue u
XUMHUYECKHE CBOMCTBA (peakIuu
ropeHus u okucienus). [Ipoueccobl
OKHCIICHUS B )KUBOU MPUPO/IE.
Oxcuapi.

[IpuMeHeHune Kucnopoa.

CrocoObl MoTy4eHus KUCIopoaa

B J1a00paTOpUU U MPOMBIILIICHHOCTH.
[TonsiTHE O KaTaNIMU3aTOPE.
KpyroBopot kuciopoia B mipupoze.
O30H — ayUIOTpOITHAS MOU(DUKAIUS

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUN U IPUMEHSTh ITH MOHATHUS
[IPU OIIMCAHUU CBOMCTB BELIECTB U UX
IIPEBPALICHUN.

XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3HUecKre U XUMHUECKHE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro
IIOJIYYEHHSI, IPUMEHEHHE U 3HAUCHHE
B [IPUPOJE U KU3HU YEIIOBEKA.
CpaBHUBATh peakIuy TOPEHUS U
MEJJIEHHOT'O OKHCIIEHUS.

Cobupatrs npudop AJsl MOIydEeHHUS
KHCIIOPOJIa.

Pacrio3HaBath ONBITHBIM MTYTEM
KHACJIOPOJI.

Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHUS POPMYI
BELIECTB, MOJIEKYJISIPHBIX YPaBHEHHM
XUMHAYECKUX PEAKIUU C yIaCTHEM
KHCIIOpOAA.

OOBACHATH CYHITHOCTh IKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.
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Kucinopoaa. O30HOBBIN CIIOH, €ro
3HA4YEHUE ISl 5KUBBIX OPTaHU3MOB.
Pazpyiienue 030HOBOTO CIIOs.
TemnoBoit 3¢ dekT XuMuIecKkoin
peaKIuu, TEPMOXUMHUYECKUE
YpaBHEHHUSI, DK30- U SHIOTEPMHUIECKUE
peakuuu.

TommuBo. Mcnions30Banue yrist u
ME€TaHa B Kau€CTBE TOILIMBA.
3arpsizHenue Bo3nyxa. [lonsrue

0 MTapHUKOBOM 3 (DeKTe.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A61eHUIl
Jlemoncmpayuu:

KonnuectBeHHOE OmpeeeHne
coJiepKaHus KUCTIOpoa B BO3IYXE.
[Tonydyenue, coOupanue U U3y4yeHue
CBOWCTB KHUCJIOPOJA.

HaOmronenue B3auMoIeNCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBUI
BO3HMKHOBEHUS U MPEKPAILICHUS
TOpPEHUSI.

Jlabopamopmuwiii onvim
O3HakomJiieHrE ¢ 00pa3laMu OKCHIOB
Y OIMCAaHUE X CBOWCTB.
Ilpakxmuuecxas paboma

Ne 3. Tlonydenue u cobupanue

CrnenoBaTh npaBuiiaMm 06€30MacHON
paboThI B 1abopaTOpuu Mpu
MCITOJIb30BAaHUU XUMHUYECKOU MOCYIbI
1 000pyAOBaHUS, a TAKKE TPABUIIAM
oOpaleHus ¢ TOPrOYMMHU BEIIECTBAMU.
ITnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOJIUTH
HaOJIOICHMS, I€JIaTh BHIBOJIBI

0 pe3yJbTaTaM 3KCIIEPUMEHTA

IIpU MIPOBEJCHUH TaOOPATOPHBIX
OIBITOB M MPAKTHYECKOW PabOTHI.
BbIyucisTh KOIM4YeCTBO BEIIECTBRA,
00BEM Taza o Gopmynam.
[IpoBOaUTE pacuéThl MO YpaBHEHUSIM
XUMUYECKUX PEaKIIMii: KOJIUYeCTBa,
00BEMa, MacChl BEIIECTBA

M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB Uiu
IPOAYKTOB pEaKIINU.

VYuyacTBOBaTh B COBMECTHOU paboTe

B IIape WU TPYIIIIE.

BricTpanBars pa3BEpHyTEIE
MMICEMCHHBIC U YCTHBIE OTBETHI

C OIopoi Ha UHMOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM umcie MHrepHera
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KUCJIOPOJIa, U3YYEHUE €TO CBOMCTB.
Buviuucnenus:

00bEMa, KOJIMYECTBA BEIECTBA T'a3a
10 U3BECTHOMY €TI0 KOJIMYECTBY
BEIIECTBA, OOBEMY;

OTHOCHUTENLHON INIOTHOCTH I'a30B;
OTHOCUTEILHOM MOJIEKYJISIPHOM MacChl
ra3a 1o M3BECTHOM OTHOCUTEIbHOM
IUIOTHOCTH;

00BEMOB T'a30B 10 yPaBHEHHUIO
XUMHUYECKON PeaKiuy;

10 YPABHEHUAM XUMHYECKOW PEAKIINU:

KOJINYECTBA BEIIECTBA, 00hEMA, MACCHI
10 M3BECTHOMY KOJIMUECTBY BEIECTBA,
00BEMY, Macce peareHTOB UK
MIPOTYKTOB PEaKIIUH

2.2

Bonopog.
Ilousitue
0 KHCJIOTaX U COJISIX

6/8

Bonopon — anemeHT u mpocroe
BeuecTBo. Haxoxnenue Bogopona

B IIpUpoje, pusnyeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHNUE,
CIOCOOBI TTOJTYUECHHUSI.

[loHsiTHE O KMCIOTaX U COJIAIX.
Hcnonp3oBanue BOAOPOA B KAUYECTBE
TOILIVBA.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUu
Jlemoncmpayuu:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUHN U IPUMEHSThH AT MOHATHUS
IIPU ONMCAHUU CBOMCTB BEUIECTB U UX
IIPEBPALICHUN.

XapakTepu3oBaTh (OMKCHIBATH)
(bu3nYecKre U XUMHUYECKUE CBOMCTBA
BOJIOPO/JIa, CIOCOOBI €r0 MONTY4YEHUs,
MPUMEHEHUE, COCTaB KUCIIOT U COJICH.
Cobupatpe npudOp AJIs MOITYIECHHS
BOJIOpO/IA.

[Tonydatsb, cobupaTs BOJOPOI,
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[Tonydyenue, cobnpanue u
pacro3HaBaHUE BOJIOPO/IA.
BzaumonencTBre BOgopoaa ¢ OKCHIOM
meu (II).

JlabopamopHuwiii onvim
B3aumoencTBue KUCIOT

C MeTaJUIaMH.

Ilpaxmuuecxas paboma

Ne 4. Tlonydyenue u cobupanue
BOJOpPOJa, U3YYEHUE €r0 CBOICTB.
Buiyucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA ra3a
10 U3BECTHOMY €T0 KOJUYECTBY
BEIIECTBA WK 00BEMY;

00BEMOB Ta30B 10 YPaBHEHUIO
XHMHUYECKOW PEaKInH;

10 YPAaBHEHUSM XUMHUYECKOU PEaKIIuu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCChl
110 U3BECTHOMY KOJIMYECTBY BEIECTRA,
00BEMY, Macce peareHTOB WU
MPOJIYKTOB peaKIuu

MIPOBEPATH HA YUCTOTY U JI0Ka3bIBATh
€ro HaJIn4Hne.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHUS POPMYI
BELIECTB, MOJIEKYJISIPHBIX YPaBHEHUM
XUMHUYECKUX PEAKLIUHI C yUaCTUEM
BOAOpOJA.

CrnepnoBathb npaBuiiaM 0€30MacHOM
paloThI B J1abOpaTOpHH MpU
MCITOJIb30BAaHUU XUMHUYECKOU MOCYIbI
1 000pyAOBaHUS, a TAKKE TIPABHIIAM

oOpalieHus ¢ TOPIOYMMHU BEIIECTBAMU.

[ImanupoBatTh U OCYIIECTBIAThH
Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IIPOBOIUTH
HaOJIOICHUS, IeJIaTh BHIBOJIBI

1o pe3yJibTaTaM dKCTIIepUMEHTa
MIpU TIPOBEJICHUH JTAOOPATOPHBIX
OIBITOB U MPAKTHUECKON PabOTHI.
[IpoBOIUTH BHIYMCIICHUS

no opMynam U ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.
VYuyacTBOBaTh B COBMECTHOU paboTe
B TIape WX TPYIIIIE.
BricTpanBaTh pa3BépHyTHIC
MMCbMEHHBIC U YCTHBIE OTBETHI

C OIopoy Ha UHMOPMAITHIO
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13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uucie MurepHera

2.3

Bopna. PactBopbl.
ITousiTie 00 OCHOBAHUAX

12/18

Bona. ®usnueckue cBoicTBa BOJEI.
Bopna xak pactBopurens. PacTBopsl.
HacrplmeHnasie 1 HEHACKIIICHHBIE
pacTBOpbl. PaCTBOPpHMOCTH BEIIECTB
B Bojie. DaKTOPBI, BIUSIOIINE

Ha pacTBOPUMOCTb TBEPIBIX U
razoo0pa3HbiX BemecTB. CrocoObl
BBIPAKCHUSI KOHIICHTPAIUU
pacTBOPOB: MaccoBasi JOJIS
PacTBOPEHHOT'O BEILIECTBA, MOJISIPHAs
KOHILIEHTpauus. Poibs pacTBOpoB

B MIPUPO/JIC U B )KU3HU YEJIOBEKA.
XUMHYECKHE CBOMCTBA BOJIEL.
[Tonsarue 06 ocHoBanwusax. [lonsrue
00 uHaukaropax. KpyroBopot BoibI
B MpUpOJIe. 3arpsi3HEHUE TPUPOTHBIX
BOJI. OXpaHa U OYHUCTKA IPUPOIHBIX
BO/JI.

JKcnepumenmanvHoe uzyyeHue
eeulecme u A61eHUIL
Jlemoncmpayuu:

PactBopeHue BENIECTB ¢ pa3InuHON
PacTBOPUMOCTBIO.

BzaumopeiicTBre BOABI ¢ MeTaJlJIaMU

PackpbIBaTh CMBICIT U3ydaeMbIX
MOHATUN ¥ TPUMEHATH 3TH MOHITHUS
IIPU OMMCAHUU CBOMCTB BEILIECTB U UX
MIPEBPAILCHUN.

XapakTepusoBatb (PU3NYECKUEC U
XUMHUYECKUE CBOWCTBA BOJBI, €€ POJIb
KAaK PaCTBOPUTEIISI B TPUPOIHBIX
nporeccax.

OnpenensTe pacCTBOPUMOCTD BEILIECTB,
MOJIb3YSICh TAOIUIIEH paCTBOPUMOCTH.
CocTaBJisITh ypaBHEHUS] XUMUYECKUX
pEaKIUil C y4aCTUEM BOJBI.
CoctaBasaTe (hOpMYyJIbl OCHOBAHUH,
JaBaTh UM Ha3BaHUS; COCTABIISITh
YPaBHEHHS] XUMUYECKUX PEaAKIUi

C y4acTUE€M OCHOBAHHUI.

OOBICHATH CYLTHOCTb KOJIOIMUYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJIHBIX BOJI, CIOCOOBI OUUCTKHU
BOJbI OT IPUMECEN, MEPBI IO OXPaHEe
BOJI OT 3arpsA3HCHUA.

AHaM3upoBaTh HHPOPMALIUIO

O BJIUSIHUU MPOMBIILIEHHOCTH
CEJILCKOI0 XO35IMCTBA, TPAHCIIOPTA
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(HaTpHUeM U KaJIbIIUEM), C OKCUJIAMHU
METaJUIOB.

HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 NHAUKATOPOB.
Buneo marepuaiibl: 3JIEKTPOJIU3 BOBI,
CUHTE3 BO/IbI.

Jlabopamopmvie onvimol
HccaenoBanue ocoOeHHOCTEH
PacTBOPEHUS BEMIECTB C PAZIMYHOU
PacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C OIpeAeNEHHON MOJISIPHOU
KOHIIEHTpALUEN PaCTBOPEHHOTO
BEILIECTBA.

Ipakmuueckas paboma

Ne 5. IIpuroroBieHne pacTBOpOB

C OIPENEIIEHHOW MAaCCOBOU J0JIEU
pacTBOPEHHOIO BEILIECTBA.
[IpuroroBiieHne pacTBOPOB

C OIPENEIIEHHOW MOJISIPHOU
KOHIIEHTPALKEN PACTBOPEHHOTO
BEILIECTBA.

Buviuucnenus:

C UCIIOJIb30BAHUEM MOHSTHS
«MaccoBasi 10J1s1 BELIECTBA

B PacTBOpEY;

U JIp. HA COCTOSIHUE OKPYXKarOIIEH
CpELBbI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH
HaOJI0JICHUS, JIeNIaTh BBIBOJIBI

10 pe3yJIbTaTaM IKCIIEPUMEHTA
IpU MPOBEACHUH JTAOOPATOPHBIX
OTIBITOB M MPAKTHYECKOU PabOTHI.
[TpoBOAUTE BEIYUCIICHUS 110 TEME.
VYyacTBOBaTh B COBMECTHOM paboTe
B [ape WJIU TPYIIIIE.

BricTpauBars pa3BEpHYThIE
MMHUCbMEHHBIE U YCTHBIE OTBETHI

C OIopoi Ha UHMOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MarepHera.
IIpoBOANUTH TPOEKTHO-
UCCIIeIOBATENbCKUE PAOOTHI

10 U3y4aeMOMN TeEME

39



DenepanbHas pabodas mporpamma | Xumust. 8—9 kmaccel (YriayOaéHHbIA YPOBEHD)

C UCTIOJIb30BAHUEM TTOHATUSA
«MOJISIpHAsi KOHUECHTPpALUs
PACTBOPEHHOIO BELIECTBAY;

C HCTOJIb30BaHUEM IPaPUKOB
PacTBOPUMOCTH ISl PACUETOB
pacTBOPUMOCTH BEILIECTB

2.4

OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COeIUHEHUN

14/16

Knaccuduxaiys HeopraHu4ecKux
COCIUHEHUM.

Oxcuasbl. Knaccudukaiys OKCUI0B:
cojieoOpa3yroiire (OCHOBHEIE,
KHCJIOTHBIE, aM(OTEpHBIC) U
Hecosieo0pa3yroliue.
MexnynapoaHass HOMEHKIIATypa
OKCHUJIOB. TpuBHAIbHBIE

Ha3BaHUS OKCHUOB.

PuU3NYECKNE U XAPAKTEPHBIE
XUMHUYECKUE CBOMCTBA OKCUJIOB
(B3auMOJICHCTBUE C BOJIOM,

C KUCJIOTaMU U OCHOBAHMSIMH,

C IPYTUMH OKCHJIAMH).

[TonydyeHnue OKCHUIOB.

[TonsiTHE O TUAPOKCUIAX —
OCHOBAHUAX U KUCJIOPOICOAEPKAITUX
kuciorax. Kucnorsl. Knaccudukanms
KUCJIOT. MexyHapoaHas
HOMEHKJIaTypa U TPUBUAJILHbBIC
Ha3BaHUS KUCIIOT.

CoctaBnsaTh (HOpMYIbI OKCHUJIOB,
KHCJIOT, OCHOBAHUH, COJIEW U HA3bIBATh
UX 110 MEXAYHApOIHOU
HOMEHKJIaType.

XapakTepu3oBaTh OOIINE XUMUYECKHUE
CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB, 0COObIE
CBOMCTBA UX BAXKHEHUIINX
MpeICTaBUTEIIEH, UX MOITYYEHHUE U
IIPUMEHEHUE.

CocTaBasiTh MOJIEKYJISIPHBIE
YPaBHEHUSI PEaKLIUH,
WUTIOCTPUPYIOIINUX XUMUYECKUE
CBOWCTBA U CHIOCOOBI MOIY4EHUS
BEIIIECTB U3YUYEHHBIX KJIACCOB/TPYIIII,
a TAKXKe TOTBEP>KIAFOIINX
T€HETHUYECKYIO CBSI3b MEXIY HUMHU.
IIporao3upoBaTh CBOMCTBA BELIECTB
Ha OCHOBE OOIIMX XUMUYECKUX
CBOMCTB M3Yy4E€HHBIX KJIACCOB/TPYII
BELIECTB, K KOTOPBIM OHU OTHOCSITCSI.
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DU3NYECKUE U XUMUIECKHIE CBOMCTBA
KHUCJIOT (B3aMMO/ICHCTBHE

C METaJJITaMH, C OKCUaMH METAJIJIOB,
OCHOBAHHUSMHU U COJIIMU). Psint
aktuBHOCTH MeTaiuioB H.H. bekerona.
[Tonyuenue kucnot. Kucnotsr

B MPUPOJIE, IPUMEHECHUE BAXKHEUIIINX
KHUCJIOT.

OcnoBanus. Knaccudukanms
OCHOBAHMU: LIEJIOYU U
HEPACTBOPUMBIE OCHOBAHUS.
MexaynapoaHass HOMEHKIIaTypa
OCHOBaHWM. TpHUBUAIIbHBIC HA3BAHUSA
ocHoBanui. lllenouun, nx cBOKMCTBA
(B3aMMOJICHCTBHE C KUCITOTHBIMHU
OKCHJIaMH, KUCIIOTAaMH U COJISIMU )

U CIIOCOOBI MOTY4YECHHUS.
HepacTBopuMbie 0OCHOBaHUS, UX
CBOICTBA (B3aUMO/ICHCTBUE

C KUCJIOTaMH) U CIIOCOOBI TTOTyYEHUS.
Awmdotepnocts. [lonstue

00 amM(pOTEepHBIX THAPOKCUAAX

(Ha mpuUMepe TUAPOKCUJIOB LIMHKA U
QTIOMUHUS): XUMUUYECKUE CBOMCTBA
(B3aMMOJICCTBUE C KUCIIOTAMH U
IEJI0YaMH) U MOJTy4EHHUE.

Comu (cpenHue, KUcibie, OCHOBHBIC,

[Tpou3BOIUTH BHIUUCIICHUS

110 YPAaBHEHUSAM XUMUYECKUX PEAKIUI.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOJIUTH
HaOJI0JICHUS, JIeNIaTh BBIBOJIBI

10 pe3yJIbTaTaM IKCIIEPUMEHTA

IpU MPOBEACHUH JTAOOPATOPHBIX
OTIBITOB M MPAKTHYECKOU PabOTHI.
VYyacTBOBaTh B COBMECTHOM paboTe
B [1ape WJIU TPYIIIIE.

BricTpanBars pa3BEpHyTEIE
MMAUCbMEHHBIE U YCTHBIE OTBETHI

C OIopoM Ha UHMOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MarepHera
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JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa cojeld. TpuBuagbHbIC
Ha3BaHUs cojiel. DU3ndecKue u
XapaKTepPHbIE XMMUYECKUE CBOMCTBA
Ha [IpUMeEpE CPEAHUX COJIEH.
[Tonyuenue comnen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMHU
HEOPraHWYECKUX COCIMHEHUI.
IKcnepumenmanivhoe uzyuenue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMnbIThI, HWILTIOCTPUPYIOLIUE
XHUMHYECKHE CBOMCTBA KJIaCCOB
HEOPraHUYECKUX BEIIECTB.
KonnuecTBeHHOE M3yUEeHUE PEAKIIUU
HEUTpaIu3aluu.

B3aumonencTBrue ru IpoKCcUa LIMHKA
C paCTBOpaMM KHUCJIOT U IIEI0UECH.
Jlabopamopnvie onvimoi
Ornpenenenre pacCTBOPOB KUCIIOT U
HIEJI0YEN € ITOMOIIBIO HHANKATOPOB.
N3y4yeHne B3anMOIEUCTBUS KACIIOT
C METaJJITaMM, PeaKIui
HEUTpAIU3ALINH.
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B3anmonericTBue pacTBopa CEpHOU
KHCIIOTHI ¢ okcuaoMm meau (II).
[TonydueHue HEpaCTBOPUMBIX
OCHOBAaHUM U U3YYEHUE UX CBOMCTB.
BriTecHeHHE 0JIHOTO MeTajl1a IPyTruM
13 pacTBOpa COJIH.

B3aumonencrBrue ru IpoKCcUIa LIMHKA
C pacTBOpaMH KHCJIOT U IIEIOYEH.
Ilpaxmuueckas paboma

Ne 6. Pemienue sxcriepuMeHTaIbHbIX
3as1a4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCTUHCHUI.
Boruucnenus:

10 YPAaBHEHUSIM XUMUYECKOU
peaKIuu: KOJINYeCTBa BEIIECTRA,
00BEMA, MaCChI 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, OOBEMY,
Macce peareHTOB WU MPOIYKTOB
peakiuu;

MacChl IMTPOJIYKTA PEAKLIUH

10 U3BECTHOM MAaCCe OJHOTO

U3 UCXOJHBIX BEIIECTB, B3SITOrO

B BHJIC pacTBOpA, COACPIKAILETO
ONPENEIEHHYIO MAaCCOBYIO J10JIEO
PacTBOPEHHOIO BEIIECTBA

Hroro no pasneny

46/61
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Paznen 3. llepuonnyeckuii 3axkoH u [lepuonuveckas cucrema xumMmudeckux djiemeHToB /I. U. MenaesieeBa.
Crtpoenue aroM0B. XUMH4YeCKasi CBSA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PEeAKIINU

3.1 | Ilepuoguueckuii 3aK0H U
[lepuoguueckas cucrema
XUMUYECKUX IJIEMEHTOB
. . MeHnpaeneeBa.
Crpoenue aToma

14/18

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpymmax (ceMencTBax) CXOaHbIX
AJIEMEHTOB: IIEJTOYHBIX U
HIEJI0YHO3EMENIbHBIX METAILIaX,
rajioreHax, MHEPTHBIX (OJIarOpOTHBIX )
razax. DJIEMEHTbI, KOTOpbIe 00pa3yroT
am(pOoTepHbIC OKCUIBI U TUAPOKCHUIBI.
[lepuonnueckuii 3ak0oH. OTKpBITHE
[lepnonnueckoro 3akoHa.
[lepuoandeckas cucTeMa XUMHYECKUX
sanemenToB J[.1. MenpeneeBa.
Koporkonepuonnas u
JUTMHHOTIEPUOTHAS (POPMBI TaOIHIIBI
«Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

.. MenneneeBa». [lepuoabl u
rpyniibl (A- u b-rpyrirsn).

Crpoenue aromoB. COCTaB aTOMHBIX
aaep. 3oronel. PagnoakTHBHOCTS.
DJIEKTPOHBI. DJIEKTPOHHAS OPOUTAIIb.
DHepreTuuecKue ypoBHHU U MOAYPOBHU
aToma: s-, p-, d-opOuranu.
DJIEKTPOHHbIE KOH(DUTYpALIH U
ANEKTPOHHO-Tpaduyeckue GopmMyIibl

MoaenupoBark CTPOEHHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U
MOAYPOBHEN MPHU TOMOIIY PUCYHKOB,
AIEKTPOHHBIX KOH(UTYyparHii 1
AJIEKTPOHHO- rpaduueckux GopMyIL.
OOBsICHITH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB XMMHUYECKHUX
AJIEMEHTOB (M3MEHEHUE PANYyCOB
aTOMOB, DJICKTPOOTPUIIATEIILHOCTH,
BAJICHTHOCTH) M UX COCTUHCHUI

B MPEIeNIaX MaJbIX IEPUOIOB U
[JIABHBIX MOATPYI C YYETOM
CTPOCHUA UX aTOMOB;
XapakTepu3oBaTh XUMHUYECKUE
3JIEMEHTBI IEPBBIX TPEX MEPUOJIOB,
KaJIui, KaJIbIUH U UX COCTUHCHUS
I10 TOJIOKEHUIO B [lepronnueckon
cucreme JI.1. Menneneena.
[Iporao3upoBarh CBOMCTBA
XUMHYECKHUX DJIEMEHTOB U X
COCTMHEHN Ha OCHOBAaHUU
3aKoHOMepHOcTen [lepuonnueckon
CHUCTEMBI XUMHUUCECKHUX DJICMEHTOB.
Ucnonws3oBath nH(POpMAIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
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aToMOB. OU3NYECKUI CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEpPa
IIEpUOJa U TPYIIIBI AJIEMEHTA.
CtpoeHue 3JeKTPOHHBIX 000JI0UeK
aTOMOB NEPBBIX 20 XUMHUYECKUX
aneMeHTOB [leprnoanueckon CuCTEMBI
.. MenpneneeBa: pacnpenenecHmne
AIEKTPOHOB MO SHEPreTUYECKUM
YPOBHSIM, TIOJyPOBHSIM U OpOUTAISIM.
®usnueckuii cmbica [lepuoanueckoro
3aKOHa.

3aKOHOMEPHOCTH U3MEHEHUS paanyca
aTOMOB XMMHUYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAIUNIMYECKUX
CBOMCTB 110 TPYIIIaM U IEPUOIAM.
N3meHeHne KuCI0THO-OCHOBHBIX
CBOMCTB COE€IMHCHU XUMHUYECKUX
AJIEMEHTOB B MEPUOJIaX U TPYyMIIAX.
XapakTepUCTUKA XUMUYECKOTO
AIIEMEHTA T10 €r0 MOJOKEHUIO

B [lepnognueckon cucreme

J.1. Menpeneena.

3Hauenue [lepuoanueckoro 3akoHa u
[leproarueckor CUCTEMBI
XUMUYECKUX 3JIEMEHTOB JIJIs1 Pa3BUTHUS
Hayku U npaktuku. [[.1. Mennenees —
YUEHBIN U IPa)KJaHVH.

(MUKT) st co3manust MOJIeIIeH,
IMOATOTOBKH IIPE3EHTALNM, JOKIIA0B
Y MPOEKTOB I10 TEME.

VYyacTBOBaTh B COBMECTHOM paboTe
B Mape WM TPYIIIIE.

BricTtpauBats pa3BEépHyThIC
MUCbMEHHBIE U YCTHBIE OTBETHI

C OImopoit Ha HHQPOPMAIIHIO U3
yu4eOHUKA U IPYTUX UCTOYHUKOB,

B TOM umcie MHurepHera
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IKcnepumenmaibHoe uzyueHue
eeuiecme u A6J1eHUl
Jlemoncmpayuu:

MoaenupoBaHue CTPOECHUS MOJIEKYJT
IIpY IIOMOILU PUCYHKOB, MOJEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
dbopmy.

Tabmuna «Ilepuognueckas cucrema
XAMHUYECKHUX IJIEMCHTOB

.. MenpaeneeBay.
Jlabopamopnvie onvimoi
O3HakomiieHHE ¢ 0Opa3laMu
METaJIJIOB U HEMETAJIJIOB

3.2

XUMHUYECKas CBA3b.
OKHCIIMTEIBHO-
BOCCTAHOBHUTECIILHBIC
peakIu

12/16

DJEKTPOOTPUIATEIEHOCTh
XUMHUYECKHUX DJIEMCHTOB.
Xumuueckas cBs3b. Buabl
XUMHYECKOM CBSI3U: KOBAJICHTHAS
MOJISIpHAs CBSA3b, KOBAJICHTHAS
HETIOJISIPHAS CBSI3b, MOHHAS CBS3b.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM M MOHHOM CBSI3H.
DJIEKTPOHHBIC U CTPYKTYpPHBIC
dbopmyibl BemecTB. KaTnoHbl 1
QHUOHBI.

Kpucramnmyeckue u amopHbie
BEIIECTBA. THUIBI KPUCTATIIMYECKUX

MopenupoBarh CTPOEHUE MOJIEKYJT
IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
dbopmy.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JUJIs1 COCTaBJIEHUs POpMYI
BEILIECTB, 3JIEKTPOHHOr0 OajaHca
pPEaAKIINH.

OnpenensaTe CTENEHb OKUCICHUS
aTOMOB XUMUYECKHUX 3JIEMEHTOB

1o opMyJiaM U COCTaBIATh (DOPMYJIbI
OMHApPHBIX COEAMHEHUI IO CTENEHU
OKHUCJICHHS] aTOMOB XMMUYECKHUX
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PENIETOK: MOHHAsA, aTOMHas,
MOJIEKYJIAPHAs U UX XapaKTEPUCTUKH.
Crenens okuciieHus. Onpenenenme
CTEIICHEW OKMCIICHHS aTOMOB

B OMHAPHBIX COSTUHCHUSIX.
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [Iporecchl OKUCIEHUS

1 BOCCTaHOBJIeHUS. OKUCIUTEN U
BoccTaHoBUTeNM. CocTaBiieHHE
YpaBHEHUM MPOCTHIX OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIU U
paccTaHOBKa B HUX KO3(P(PULIUEHTOB
METOIOM 2JICKTPOHHOI'O OasiaHca.
IKcnepumenmanivHoe uzyuenue
eeuiecme u sA61eHuUl

Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIHHO-BOCCTAaHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
pasNIoKEHUsI, COSTUHECHHUS ).
Boruucnenus:

10 YPAaBHEHUSM XUMUYECKOW PEaKINu:
KOJINUECTBA BEIECTBa, 00bEMA, MacChl
110 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIINM;

3JIECMEHTOB.
Onpenenars OKUCIUTED U
BOCCTAHOBHUTEJb. PacCcTaBIsITh
KO2(pHUIIMEHTHI B CXeMaX MPOCTHIX
OKHMCJIUTEJIbHO-BOCCTAaHOBUTEIIbHBIX
PEAKLIMKA METOJIOM 3JIEKTPOHHOTO
OanaHca.

Hab6mronath XUMUYECKHE OTBITHI

IO TJIaHY, aHAIM3UPOBATh U JI€NIATh
BBIBOJIBI.

[IpoBOIUTH BBIMUCIICHUS 11O
YPaBHEHUSIM XUMHUYECKOU PEaKIIUU.
HUcnons3oBate UKT g co3nanus
MOJIEJIEH, IOATOTOBKH MTPE3EHTALUH,
JIOKJIAJIOB TI0 TEME.

BricTtpauBars pa3BEpHyThIE
MUCHbMEHHBIC U YCTHBIC OTBETHI

C ormopoii Ha uHpopmaInIo

U3 y4eOHMKA U IPYTUX UCTOYHUKOB,
B TOM uncie MuTepHera
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MPOCTENIIEN MOJIEKYIISIPHON (DOPMYJIBI
BELIECTBA 10 U3BECTHBIM MaCCOBBIM
JIOJISIM 3JIEMEHTOB

Hroro no pazneny 26/34
PesepBHOE Bpems 5/3
OBIIEE KOJIMYECTBO 102/136
YACOB IIO ITPOI'PAMME
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9 KJIACC
Ne | HaumenoBanue pasnenoB u | Konnuectso 5 OcCHOBHBIE BHUJIBI IEATEILHOCTH
1 Conepxxanue o0ydeHust
/| TeM y4yeOHOro npeamera 4acoB o0y4arommxcs

Paznen 1. BemecTBo M XUMHYECKAsA peaKIus

1.1

[ToBTOpEHue u yroyoneHue
3HAHUU O BELIECTBE

8/8

[ToBTOpeHue u yriyodsieHue 3HaHuR
OCHOBHBIX pa3ZeJIoB Kypca § Kiiacca.
Crpoenue aromoB. CBOIICTBa aTOMOB
XUMHUYECKUX JIEMEHTOB,

UX KOJIMYECTBEHHBIE U KAUECTBEHHbBIE
XapaKTepUCTUKH (paanyc,
ANEKTPOOTPULIATEIBbHOCTD, SHEPI s
noHuzauun). IlocnenoBarensHOCTh
3aIlOJIHEHHSI SJIEKTPOHHBIX OpOUTasei
aTOMOB MaJIbIX IEPHOOB.
Oco0eHHOCTH 3aI0JIHEHHUS
AJIEKTPOHHBIX OpOUTANEe aTOMOB
Oonpiux nepuoaos. [lepuoanueckas
cCUCTeMa XUMHUYECKUX JIEMEHTOB

B CBETE NIPEJICTABICHUI O CTPOEHUU
atoMa. CTerneHb OKUCICHUS U
BAJICHTHOCTH. [IpeacraBnenue

O MEePUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKUX JIEMEHTOB
(37IEKTPOOTPHULIATETBLHOCTb,

OnpenensTh BUJI XUMHUECKOUN CBA3U U
TUI KPUCTAUINYECKON PELIETKU
BEILIECTBA.

[Iporao3npoBaTh CBOKMCTBA BEIIECTB

B 3aBUCHMOCTH OT UX CTPOCHHS.
YMeTb 00BICHATH TPUUUHHO-
CJIEICTBEHHYIO CBS3b: CTPOCHUE
aTOMOB XMMHUYECKOr'0 3JIEMEHTa —
BUJI XUMHUYECKOH CBSI3H B €TI0
COCIUHEHUN — TUIl KPUCTAILUINYECKOU
peméTku — (HU3nYecKue CBOMCTBA
BEILIECTBA.

[IprMeHATH €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM YHCIIC
HaAOJTIO/ICHHE, MOJICTUPOBAHHUE,
DKCIEPUMEHT U OCHOBHBIE ONEpPALIUU
MBICIIUTENBHOU A TENBbHOCTH
(cpaBHEeHUE, KIIacCUBUKAIIA).
BricTpanBath pa3BEpHyThIE
MACbMEHHBIE U YCTHBIE OTBETHI

!'3/4 yueGHBIX Yaca B HEETIO.
2 3gakoM (*) OTMEUEHBI JMIaKTHIECKHE €IUHUIIEL, BXOAIINE B COAEPKAaHUE Kypca, PACCYUTAHHOTO HA 4 4 B HEJEIO.
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OKHUCITUTEIHHO-BOCCTAHOBUTEJIHLHBIC
CBOICTBA, KUCJIOTHO-OCHOBHBIE
CBOICTBA OKCUIOB U THAPOKCHUJIOB)

OT CTPOEHUS aToMa.

Crpoenue BeliecTBa. Bemecrra

B TBEPJIOM, KHUJIKOM U Ta3000pa3HOM
COCTOSSHUH. BUJIbI XUMWYECKOM CBSI3H:
MOHHAs1, KOBAJICHTHAs (HEMoJsIpHasi,
MoJIsIpHAst); OOMEHHBIN ¥ JOHOPHO-
aKIeNTOPHBINA MeXaHW3M 00pa30BaHUs
KOBaJICHTHOM CBSI3U.
MexxMoneKyIsipHble B3aUMOICHUCTBUS
(BoopoaHas CBsi3b, CUIIbI BaH-1ep-
Baanbca). Tumnsl kpucTamimyeckux
pEIIEeTOK — aTOMHasl, HOHHAs,
MeTaJUTMYECKast, MOJICKYJIIpHast —

¥ 0COOCHHOCTHU UX CTPOCHUSI.
3aBUCUMOCTH CBOMCTB BEIIECTBA

OT THUIMA KPUCTATUIMUECKON pEIIeTKH

U BUJIa XUMUYECKOU CBSI3U.
IKcnepumenmanvhoe uzyuenue
eeujecme u A6j1eHull
Jlemoncmpayuu:

O3HakoMJIEHHE C MOJEISIMHA
KPUCTAUTUYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIOB
¥ HeMeTauioB (rpaduTa u aimMasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPUS)

C omopoi Ha HHPOPMAIIUIO
U3 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MaTepHera
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
MPOTEKAHUSA XUMHUYECKUX
peaKui

14/14

Knaccudukarus XuMHUUECKUX peaKIIUi
0 pa3JIMYHbIM MPU3HAKAM

(0 YUCITy ¥ COCTaBY y4aCTBYIOIIUX

B PEAKIIMU BEILECTB, 110 TEIJIOBOMY
addexTy, M0 UBMEHEHUIO CTeNeHEen
OKHUCJICHUS XUMHYECKUX DJIEMEHTOB,
10 0OPaTUMOCTH, T10 Y4aCTHUIO
KaTajli3aTopa, 1o arperaTHOMYy
COCTOSIHUIO PEArupyIOIINX BEIIECTB).
DJIEeMEHTBI XUMHYECKOMN
TEPMOJAMHAMUKHU. DHEPreTUKa
XUMHUYECKUX peakuui. TermoBon

3 PEeKT XUMHIECKON PEAKITUH.

DK30- ¥ 3HAOTEPMUUECKUE PEAKIINH,
TEPMOXUMUYECKUE YPABHEHUA. 3aKOH
['ecca u ero cneactBus. Beruncienus
0 TEPMOXUMHUUYECKUM YPaBHECHHUSIM.
IToHsTHE O CKOPOCTU XUMUYECKON
peakiuu. 3aKOH JIeHCTBYIOIIMX Macc.
dakTOpPhI, BIUSIIONINE HA CKOPOCTh
XUMHUYECKON peakiuu. DHEPrusi
aktuBauu. [lonstue o karanmse.
®epMeHTbl. UTHrHOUTOpPHI.

[Tonsitue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX PEAKIIHSIX.
[ToHsiTHE O XMMHUYECKOM PaBHOBECHUHU,
npunuun Jle [larense. Y cnoBus

PackpsiBaTh CMBICT U3y4aeMbIX
MOHATUN U IPUMEHSTH 3TU MOHATUS
IIpY ONKUCAHWUU CBOMCTB BEIIECTB U UX
IIPEBPALLICHUN.

KnaccuduiupoBarb XuMHUYECKHUE
PEaKIUU 10 PA3IMYHBIM TPU3HAKAM.
OOBSACHATH U IPOTHO3UPOBATH
3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN
PEaKIuU OT Pa3InYHBIX (DaKTOPOB.
[Iporao3upoBaTh BO3MOXHOCTH
MPOTEKAHUS] XUMUYECKHUX
MpEBpaIICHUN B PA3JIMUHBIX YCIOBUSIX.
Onpenenars OKUCIUTEb U
BOCCTAHOBUTEJIb B OKHCIUTEIIHHO-
BOCCTAHOBHUTEJILHOM PEAKIIHHU.
CocTaBliATh ypaBHEHUS
OKHCIIMTEIHHO-BOCCTAHOBUTEIBLHBIX
peaKkiui ¢ UCIOIb30BaHUEM METO/1a
AJICKTPOHHOT O OayaHca.
[InaHupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUYECKHUE
AKCHEPUMEHTHI, TPOBOJIUTH
HaOJIFIOICHUSI, ASIaTh BEIBOIBI

M0 pe3yJibTaTaM SKCIEPUMEHTA

IIPH TIPOBEICHUH J1a00paTOPHBIX
OTIBITOB U MPAKTUIECKON PaOOTHI.
[TpoBOIUTH BHIYUCIICHUS
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CMEIIEHUS] XUMUYECKOTO0 PABHOBECHSI.
@akTOpbI, BIUSIOLIINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.
[Iporuo3upoBaHue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX
MpEBpaIEHUN B Pa3JIMUHBIX YCIOBUSIX
Ha OCHOBE IIPEACTABIICHUI

00 M3Y4YEHHBIX DJIEMEHTaX
XUMHUYECKON KUHETUKU U
TEPMOANHAMUKH.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuun. OKUCIUTEITBHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA
XUMHUUYECKUX IJIEMEHTOB, 3aBUCUMOCTh
OT CTEIICHU OKUCIICHUs. BakHbie
OKHUCJIUTENN U BOCCTAHOBUTEIIH.
ITepmanranar kams
(xapaktepuctuka). CocTaBieHue
YPaBHEHHUU OKUCIUTENBHO-
BOCCTAHOBHUTEJbHBIX PEAKIIUI

C UCIOJIb30BAaHHEM METO/a
AJIEKTPOHHOTO OaaHca.
IKcnepumenmanvHoe uzyyeHue
eeuecme u A6J1eHU
Jlemoncmpayuu:

3aBUCHUMOCTb CKOPOCTH XUMHUYECKOMN
peakinu OT BO3ACHCTBHS Pa3IUYHBIX

[0 YPABHEHUSAM XUMHYECKUX PEAKIIHH.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIM TPYIIIIE.

BricTpauBars pa3BEépHyThIE
MMUCHbMEHHBIE U YCTHBIE OTBETHI

C oropoi Ha HHPOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,

B TOM uucie MaTepHera

52



DenepanbHas pabodas mporpamma | Xumust. 8—9 kmaccel (YriayOaéHHbIA YPOBEHD)

(akToOpoB (BIUSHUE KaTaJIn3aTopa
HAa CKOPOCTh XUMUYECKON pEaKIlnm).
OMnbIThI, WILTIOCTPUPYIOLIUE
00paTUMOCTh XUMUYECKUX PEAKITUH.
OMNBITHI, WITIOCTPUPYIOLINE TPUMEPHI
OKHCJTUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEeHUsI, COEAMHEHUS).
Jlabopamopnuwiti onvim

N3ydyeHne 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON PEaKIUK OT Pa3IudHbIX
(dhakTOpOB.

llpaxmuuecxas paboma

No 1. Pemenue skciepruMeHTaIbHbBIX
3aga4 1o teMe «OKUCIUTENbHO-
BOCCTaHOBHTEJIbHBIC PEAKITUNY.
Buiuucnenus:

10 TEPMOXUMHUYECKOMY YPaBHEHUIO
peakiuu: TeroBoro 3pdexra
XUMHUYECKON peakiMy MO KOJIUYECTBY
BELIECTBA, MACCE WIH 00BbEMY
MpOpEearupoBaBILIETO UIN
00pa30BaBIIErOCs BEIECTBRA;
KOJIMYECTBA BEIIECTBA, MACCHI UITU
o0BEMA BelIeCTBa MO U3BECTHOMY
TerI0BOMY 3P (HEeKTy XUMUIECKOM
peaxkuuu;
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MAacCChl IPOJIYKTa PEAKIIUN
I10 U3BECTHOU Macce OJHOTO

Y3 UCXOJIHBIX BEIIECTB, B3SITOIO
B BUJIC PACTBOPA, COJIEPIKAILETO
ONPEACITEHHYIO KOHIIEHTPALIUIO
pacTBOPEHHOIO BEIIECTBA

1.3

DNEeKTPOIUTHYECKAS
JUCCOLUALIHS.
XUMUYECKUE peaklun
B PacTBOpPax

12/14

DIEKTPOAUTHYECKAS] JUCCOLIAIIUS.
XHUMHUYECKUE PEAKLIUH B PACTBOPAX.
Teopust PIEKTPOTUTUYECKON
aucconuanuy. PactBopeHue kak
(bU3HKO-XUMUYECKHI MpoIlecC.
[lonsTHE O TUApPATAX U
KPUCTAJUIOTHIpATaX. DIEKTPOIUTHI U
HE3JICKTPOJIUThI. KaTMOHBI, aHWOHBL.
Mexanusm auccounanyy BEIECTB

C Pa3JIMYHBIM BUJOM XUMUYECKOU
cBsi3u. CusbHBIC U c1a0bie
ANEKTPOUThL. CTENEHb TUCCOLUALINH,
KOHCTaHTa auccounanuu. MoHnoe
MPOM3BEICHUE BOJIbL. BOIOPOAHBINM
nokasaresb. THauKaTopsl.
DIIEKTPOIUTUYECKAS AUCCOLIUALIUS
KHCJIOT, OCHOBAaHUI U COJICH.
Peakuu nonHoro ooMeHa. Y ciioBust
MPOTEKAHUSA PEAKIINI MOHHOTO
oOMeHa. MolnekymsipHbI€e, TTOJIHbIE U
COKpaIlleHHbIE HOHHBIE YPAaBHEHUS

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATHI, a TAKXKE CMBICI TEOPUU
AIEKTPOJUTHYECKON JUCCOLUALINH.
OOBSICHATH TPUYHMHBI
AIEKTPONPOBOTHOCTH BOJHBIX
pPacTBOPOB BEILIECTB; PA3INYATh
c1a0ble ¥ CUJIbHBIE 3JIEKTPOJIUTHI.
CocCTaBiATh ypaBHEHUS TUCCOLMAIIUN
KHUCJIOT, IIEJIOUCSH U COJIeH, TTOJIHBIC U
COKpAILEHHBIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEAKIIM HOHHOIO
oOMeHa, KpaTK1e HOHHbIC YPaBHEHHUSI
MPOCTHIX PEAKIIUKA TUAPOJIN3A COJIEH.
[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS peaKIMii MIOHHOTOo 0OMeHa
B Pa3JINYHBIX YCIOBUSX.
XapakTepu3oBaTh 00IINE XUMUYECKHE
CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB Ha OCHOBE TEOpUU
AJIEKTPOJIMTUYECKON JTUCCOLUALINM;
MOATBEPKIATh CBOICTBA MPUMEPaMU
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peakuuii. CBOMCTBA KUCIIOT,
OCHOBAaHMUH U COJICH B CBETE
MIPEJICTABJICHUAMN

00 2JICKTPOIUTHYECCKOMN JUCCOITUAIINH.
KauecTBeHHbIE peakiy Ha HOHBI.
I'maponns conent. IoHHbIE ypaBHEHUS
TUJIPOJIN3a COJICH. XapakTep Cpeibl

B BOJHBIX pacTBOpPAax COJIEH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

HccnegoBanue 3eKTPOIPOBOAHOCTH
pacTBOPOB, Ipoliecca AUCCOLNAIUN
KHCJIOT, IIEJI0YEH U COJICH.

OMBIThI, WILTIOCTPUPYIOLINE MPU3HAKH
MPOTEKAHUSI peaKIMil MOHHOTO OOMeHa
(oOpa3oBaHMe Oca/iKa, BBIJCICHUE
rasa, o0Opa3zoBaHueE BOJIbI).
[IpumeHeHnue nHIUKaTOpoB (Jlakmyca,
MeTWIOpaHxa v ¢eHondTaaernHa)

JUJISL OIpEeJIeTICHUsI XapaKTepa Cpeibl

B pacTBOpax KUCIJIOT, OCHOBAHUU U
COJIEN.

Jlabopamopnvie onvimoi

N3y4yeHne npu3HaKoB NPOTEKAHUS
peaKIui HOHHOTO OOMEHa B pacTBOPax
AJIEKTPOJUTOB (C 00pa30BaHUEM

MOJICKYJISIPHBIX M HMOHHBIX YpaBHEHUN
XUMUYECKUX PEaAKIIHi.

Pemate skcriepuMeHTanbHbIE 33/1a41
o TeMe.

[InaHupoBaTh U OCYIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, POBOJIUTH
HAOJIO/ICHMUS, 1€TIaTh BBIBOJIbI

0 pe3yibTaTaM dKCIEPUMEHTA TIPU
MIPOBEICHUH J1a00PATOPHBIX OIMBITOB U
PAKTUYECKUX PadoT.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

P UCTIOJIH30BAHUU XUMUYECKON
MOCY/IbI 1 000PYTOBaHMS.

[TpoBOUTH BBIUKCIICHUS

0 XUMHUYECKHM YPaBHCHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe

B M1ape WU TpyMIle.

BreicTpanBars pa3BEpHYTHIE
MMUCEMEHHBIC U YCTHBIE OTBETHI

C oropoy Ha nH(pOpPMAITHIO

U3 yueOHUKA B IPYTUX HCTOYHUKOB
uH(dopmanmu, B ToM uncie MaTepHera
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OCaJiKa, BbIJICJICHUEM Ta3a,
oOpa3oBaHUEM BOJIbI): CyJib(aTa Meau
(IT) u ménouu, kapboHaTa HATPUS U
COJITHOW KHMCJIOThI, PEAKIIHS
HEUTpanu3aluu MEXIy THIPOKCHIOM
KaJIisl U COJITHOM KUCJIOTOM.
Hcnonb30BaHuE MHAMKATOPOB
(Jtakmyca, METUJIOpaHKa U
dbenondranenHa) s onpeaeIcHus
XapakTepa Cpeibl B pacTBOPax COJIEH.
PacnioznaBanue HeOpraHM4eCKnux
BEIIIECTB C IMMOMOIIIO0 Ka4€CTBEHHBIX
peaKkuii Ha UOHBI.

Ilpaxmuuecxue pabomoi

No 2. Pemenue skcnepuMeHTaIbHBIX
3a7a4 10 TeMe «IJIEKTPOJIUTHIECKas
JIUCCOLIAAITHS.

Ne 3. Pemenune skCcniepuMeHTAIIbHBIX
3a7a4 1o reMe «l ' uaposms coyuemn.
Boruucnenus:

MaccChl IPOJIYKTA PEAKIIUU

10 U3BECTHOM MAacCe OJHOTO

13 UCXOIHBIX BEIECTB, B3STOIO

B BUJIE PACTBOPA, COJICPIKAILIETO
ONpeICIEHHYIO KOHIICHTPAIIUIO
PacTBOPEHHOIO BEIIECTBA

Hroro no pazuneny

34/36
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Pasznea 2. Hemeranjiabl 1 UX COeIUHEHUSA

2.1

OO0m1ast XxapakTepUCTHKA
XUMHYECKHUX DJIEMEHTOB
VIIA-rpynmsl. ["anorens

6/8

OO6m1as xapakTepUCTUKa HEMETAIIIOB.
OCoOEHHOCTH CTPOEHUSI aTOMOB
XUMHUUYECKUX IJIEMEHTOB, TPOCTHIX
BEILECTB, AJOTponust. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
HeMeTauoB. CpaBHUTENbHAS
XapaKTEPUCTUKA COETUHEHU
HEMETAJLJIOB.

OO611ast XxapakTEepUCTHKA TaJIOr €HOB.
OCoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepPHBIE CTENIEHU OKUCIICHUS.
Crtpoenue u (pusnueckue cBONCTBa
MPOCTHIX BELIECTB — raJOr€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJEICTBUE C METAJNIAMH,
HEMEeTaJlJIaMU, BOJIOH, IIeJI0YaMu).
XnopoBoaopo. ComnsiHast KMCIIOTa,
XUMUYECKUE CBOMCTBA, MOJYyYEHHE,
npumMeHenue. [lercraue xijopa u
XJIOPOBOJIOPO/1a HA OPraHU3M
yenoBeka. BaxxHenmme XJII0puasl U UX
HaXO0XJEHUE B IIPUPOJIE.

[ToHsTHE O KUCIOPOACOAEPHKAIIUX
KHMCJIOTaxX XJIOpa U UX COJISIX.
IKkcnepumenmanvroe uzyuenue
eeuiecme u sA6aeHUl

OOBsICHATH 001IE 3aKOHOMEPHOCTH
B U3MEHEHUU CBONCTB HEMETAJJIOB U
WX COCIMHEHUH B Mpeaenax Mallblx
MEPUOJIOB U TJIaBHBIX MOATPYIII
[Teprnoanyueckor CUCTEMBI
XMMUYECKUX DJIEMEHTOB C YYETOM
CTPOEHHUS UX ATOMOB.
[Iporao3upoBaTh CBOKMCTBA
XUMHUYECKUX DIIEMEHTOB —
HEMETAJJIOB U UX COCTMHEHUN

Ha OCHOBaHUHU 3aKOHOMEPHOCTEMN
[leproanuyueckor CUCTEMBI.
XapakTepu3oBath GU3MIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIOT€HOB (Ha IpUMeEpe
XJIOpa) U CJIOXHBIX BEIIECTB
(xJIopoBOOPOAA, XJIOPHAA HATPUS,
KHCJIOPOJICOAEPKAIIMX KUCIIOT XJI0pa
U WX COJIel), CITIOCOOBI MOJTyUCHHUS,
MPUMEHEHHUE U 3HAYCHUE B IIPUPOJIE U
YKU3HU YEJIOBEKa.

Onpenensats XJI0pua-, OpoMuI-

Y MUOAU-UOHBI B paCTBOPE.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHUE
HKCHEPUMEHTHI, TPOBOAUTH
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Jlemoncmpayuu:

OO6pa3ibl TPUPOTHBIX XJIOPHIOB
(rajoreHuoB).

OmnbIThI, OTpaXkaromye Gpuzndeckue u
XUMHUUYECKHE CBOMCTBA raJIOTEHOB U UX
COCIUHEHUM.

Jlabopamopmvie onvimoi
O3HakomJjeHHE ¢ 00pa3aMu
MPUPOJHBIX XJIOPHUIOB (TaTOT€HUIOB).
N3y4yeHne CBOMCTB COISTHOM KHUCIIOTHI.
[IpoBeneHre KaYECTBEHHBIX PEaKIINil
Ha XJIOPU-, OPOMUI- U MOJIU]I-UOHBI,
1 HaOJII0/ICHUE PU3HAKOB MX
MPOTEKAHUS.

Ilpaxmuueckas paboma

No 4. TTonydyeHue COMTHON KUCIIOTHI,
U3y4eHUE €€ CBOMCTB.

Boruucnenus:

110 YPaBHEHUSM XUMHUYECKUX PEaKIIUH,
€CJI OJIMH UX PEarcHTOB JIaH

B M30BITKE;

00BEMOB T'a30B 10 YPaBHEHHUIO
XUMHUYECKON peaKIuu

HAOIIOCHYS, JIeJIaTh BEIBOJBI

MO pe3yibTaTaM dKCIIEPUMEHTA

IPY MPOBEACHUH JIA0OPATOPHBIX
OTIBITOB M MPAKTHYECKUX PaboT.
CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopun

IIPU UCTIOIB30BAHUN XUMUYECKON
nocyzbl U 000pyA0BaHUSI.
YyacTBOBaTH B COBMECTHOM padboTe
B MAJIOH TpyIIIE.

[TpoBOIUTE BEIYHCIICHUS

110 XUMHUYECKHM YPaBHCHUSIM.
Hcrnonbs30BaTh NEPUOIUYECKYIO
TaOJUIly ¥ TaOJIUILY PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHEHHUS 3a]JaHUH.
BricTpanBats pa3BEpHyTHIE C OIIOPOU
Ha uH(OpMaIIHIO U3 yueOHUKa,
CIIPABOYHBIX MATEPUAJIOB U IPYTUX
MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh
V3YYEHHBIU NMOHATUMHBIN aIapar
Kypca XUMUH, COTPOBOK/IATh
BBICTYIJICHUE MPE3EHTALIUEN

2.2

OO0m1ast XxapakTepUCTHKA
XUMHYECKHUX DJIEMEHTOB
VIA-rpynmnsi.

Cepa u e€ coequHEeHUS

6/10

OO1mas XxapakTepruCTUKa XUMHUECKUX
AIEMEHTOB VIA-rpymnnsl.
OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

OnpenensTe HATUYUE CYIbPUT-,
cynbhu- u cyap}ar-uoHoB

B PacTBODE.

[TosicHATh Ha mpUMepax CyLUIHOCTb
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Crtpoenue u (pusnueckue CBONCTBa
MPOCTHIX BELIECTB — KUCIOpOAa U
cepbl. AITIOTPONHBIE MOAU(DUKAITUU
KHCJIOPOJIa U CEPHI.

XUMHUUYECKUE CBOKCTBA CEPBI
(B3aMMOJICHCTBUE C HEMETaJJIaMH,
METaJUIaMU, KOHLICHTPUPOBAHHBIMU
a30THOM M CEPHOM KUCIIOTaMU).
CepoBosiopo, cTpoeHue, PU3NIECKHe
Y XMMUYECKUE CBOMCTBA
(KUCIIOTHBIE U BOCCTAHOBUTEIIbHbBIC
CBOMCTBA).

Oxkcuabl ceppl Kak MpeICTaBUTEIN
KHUCJIOTHBIX OKCUA0B. CepHucTas
KHcioTa u ee conu. CepHas KUCIoTa,
bu3nuecKre 1 XMMHYECKUE CBOMCTBA
(o0mrue Kak npejacTaBUTeNs Kiacca
KHUCJIOT U Crielu(pruyecKue).

Conu cepHOM KHCIOTBHI.
XHUMHUYECKUE PEAKLIUH, JIEHKALINE

B OCHOBE MPOMBIIIUIEHHOTO CTI0c00a
IIOJIyYEHUSI CEPHOM KUCIIOTHI.
[IpeacraBieHust 0 XUMUUECKOM
MPOU3BOJICTBE U CBSI3aHHBIX C HUM
npodeccusix.

[IpruMeHeHune cepHOM KUCIIOTHI U
Cynb(haToB.

AKOJIOTUUECKUX MTPOOIEM, CBSI3aHHBIX
C HAXOXKICHUEM COEIMHEHUN CephbI
B OKPYXKaIOLIEN cpee.
[ImannpoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTBHI, TIPOBOJIUTH
HAOJI0/ICHMS, 1€TIaTh BBIBOJIbI

1o pe3yibTaTaM dKCIEPUMEHTA TIPU
POBEACHUU Ja00PAaTOPHBIX OIBITOB U
IPAKTUYECKUX PadoT.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJIb30BAHUN XUMUYECKHUX
BEIIECTB U 000PYIOBaHMUS.
[Tpon3BOAUTH BBIYUCICHUS

M0 XUMUYECKUM YPABHEHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe
B MaJIOW IpyIIIIe.

Hcnonb30BaTh NEPUOAHUECKYIO
TabJUIly ¥ TaOJIUIY paCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUH U COJICH B BOJIE
JUTS BBITIOJTHEHUS 3a/1aHUH.
Hcnonp30BaTh MpHU BHINIOJTHEHUN
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATENbCKOM 1€ATENbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COAepKaHMUs,
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KauecTBeHHbIE peakiiu Ha Cyab(UT-,
cynbGu- U CyabhaT-aHuOHBI.
Haxoxnenue cepbl 1 €e COeIMHCHUI
B [IPUPOJIE.

XUMHUYECKOE 3arpsA3HEHUE
OKPYXAIOIIEN Cpelibl COEAUHEHUAMU
cepbl (KUCIOTHBIE T0XK/IH, 3arpsi3HEHHE
BO3/lyXa), CIIOCOOBI €ro
MPEeAOTBPAILICHHUS.
IKcnepumenmanvHoe uzyyenue
eeuiecme u A6aeHU
Jlemoncmpayuu:

O3HakoMJIeHUE ¢ 00pa3liaMu Cephl U
€€ MPUPOIHBIX COCTMHECHUN.
Hab6monenue nmporecca
OOyraMBaHus caxapa Mo IeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU
KHUCJIOTHI.

B3aumonencTBue cepol ¢ BOIOPOIOM,
MEJIbI0, HATPUEM, KHCIOPOJOM.
Jlabopamopnvie onvimol

N3yueHne XuMUYeCKUX CBOMCTB
pa30aBJICHHOM CEpPHON KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX

peakuuii Ha cyIbPua-, CyIbPUT- U
cynb(aT-uoHbI, 1 HaOJIOICHHE
MPU3HAKOB UX MPOTEKAHUS.

CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
HNurtepHera
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Buviuucnenus:

MacChl MPOIYKTa PEAKIINU

M0 U3BECTHOM MaccoBoM (00BEMHOIN)
noie (%) ero BeIX0Aa OT TEOPETUUECKHU
BO3MOYKHOT0;

MaccoBo (00bEMHOI) 101 (%)
BBIXOJIa TTPOAYKTA PEaKIINU

10 U3BECTHOM Macce (00bEMY)
MCXOHOTO BEIIECTBA U MPOAYKTA
peaxIuu

2.3

OO1as XxapakTepUCTUKA
XUMHYECKHUX DJIEMEHTOB
VA-rpynmnst.

A3ot, dpocdop u ux
COECIMHEHUS

10/12

OO01as XxapaKTEepUCTUKA JIIEMEHTOB
VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIICHU
OKHCJICHHUS.

A30T, pacipOCTpaHEHUE B IPUPOJIE,
bu3nuecKre 1 XMMHUYECKUE CBOMCTBA
(B3aMMOJICCTBHUE C METAITIAMH,
BOJIOPOJIOM, KHUCJIOPOIOM).
Kpyrosopot a3zora B npupoe.
AMMMak, ero pusnveckue u
XUMHUYECKUE CBOMCTBA (OKHUCIICHUE,
OCHOBHBIE CBOMCTBA BOJHOTO
pacTBopa), NPUMEHEHHE U MOTYyYECHUE
B 1a0OPaTOPUU U MPOMBIILICHHOCTH.
HMon aMMOHMS, JOHOPHO-aKLENTOPHBIN
MEXaHHU3M ero 00pa3oBaHMUsl.

Comnu aMmMoHusl, UX HU3NIECKUE

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH
B MI3MCHCHHUH CBOMCTB 3JICMCHTOB
VA-rpynnsl 1 uX COEJUHEHUI

C YUETOM CTPOECHUS UX aTOMOB.
[Iporuo3upoBars CBOMCTBA
XHMHUYECKHUX 3JIEMEHTOB.
VA-rpynnsl 1 uX COEIUHEHHI

Ha OCHOBAHUHU 3aKOHOMEPHOCTEM
[Teppoanyueckon CUCTEMBI.
OOBACHATh TPUIUHHO-CIIC/ICTBEHH YO
CBSI3b: CTPOEHUE BEIIESCTBA —
CBOWCTBA — INPUMEHECHHUE.
XapakTepu3oBath GU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U Gocdopa u ux
coeqUHECHUN (aMMHaKa, cojiei
aMMOHMSI, a30THOM KHUCJIOTHI,
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U XMMUYECKUE CBOMCTBA (pa3yioKEHNE
U B3aMMO/ICHCTBUE CO IIET0YaMU),
npuMmeHeHue. KauecTBeHHas peakuus
Ha MOHBI aMMOHUs1. OKCHIIBI a30Ta

(L, I, I1, TV, V). A3oTucTast Kucjiora.
A3OTHas KUCJIOTA, €€ TOJyYeHue,
buznyecKrue 1 XUMUIECKUE CBONCTBA
(obmue Kak npejacTaBUTeNs Kiacca
KHCIIOT U crienuuaecKue),
npuMeHeHNEe. XUMUYECKUE PEAKITUH,
JISKAIEe B OCHOBE MOJTy4CHUS
a30THOU KHCIJIOTHI

B ITPOMBIIIUIEHHOCTH.

Hutparsl 1 HUTPUTBL.

KauecTBeHHbIE peakIuy Ha HUTPAT- U
HUTPUT-aHUOHBL. XUMHYECKOE
3arpsi3HEHNE OKPYIKAIOIIEH CPEeb
COCTMHEHUSMH a30Ta (KHCIIOTHBIC
TIOXKH, 3arpsi3HEHUE BO3yXa, TIOYBBI
Y BOJIOEMOB).

dochop, amIoTpoIHbIE MOAU(PUKAITHH
docdopa (6embrif u kpacHbIH hochop),
bu3nIeCcKre 1 XUMHIECKHE CBOMCTBA
(B3aMMOJICHCTBHE C METAJJIaMH,
KHUCIIOPOJIOM, TaJIOT€HAMH,
KOHIIEHTPUPOBAHHBIMU a30THOU U
CEpHOM KUCJIOTaMHu).

HUTpPATOB, okcua0B docdopa (111, V)
u hochopHOIl KUCTOTHI, PocdaToB),
cHocoObl UX MOJTY4YEHUS, IPUMEHEHHUE
Y 3HaY€HUE B MPUPOJIC U KU3HU
YeNIoBeKa.

OmnpenensTe HOHbI aMMOHUS, (hocdaT-
MOHBI B PacCTBOpE.

[TosicHATH Ha TpUMEPAX CYITHOCTh
HKOJIOTUYECKUX MPOOJIEM, CBSA3aHHBIX
C HAXOXKICHHEM COCIMHEHUH a30Ta U
docdopa B oKpyKaromen cpeae.
Hcnonp30BaTh NEPUOIAYECKYIO
TaOJIUILY ¥ TaOJIUILY PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHEHHUS 3aJJaHUH.
[ImanupoBatTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTEHI, TIPOBOJIUTH
HAOJI0/ICHM S, 1€TIaTh BBIBOJIbI

1o pe3yibTaTaM dKCIIEPUMEHTA

IpU MPOBEACHUH Ta00PaTOPHBIX
OTBITOB U IPAKTUYECKUX paboT.
CremoBath mpaBuiIaM IMOJIb30BAHUS
XUMHYECKON TOCYION U
71a00paToOpHBIM 00OPYIOBAHHUEM,

a TaKXke MpaBuiiaM oOparieHus

C BEILIECTBAMHU B COOTBETCTBUU

62




DenepanbHas pabodas mporpamma | Xumust. 8—9 kmaccel (YriayOaéHHbIA YPOBEHD)

Oxcunel pochopa (111, V), pochopnas
KHUCIIOTA, (PU3NUECKUE U XUMUYECKUE
CBOMCTBA, nojydueHue. KauecrseHHas
peakiusg Ha pochar-noHbI.
IIpencraBneHus 0 raJloreHUIax
dbocdopa (111, V).

[lonsiTHE O MUHEPATIBHBIX
ynoOpeHusx. A3otHelie, pochopHsie,
KOMIUIEKCHBIE YIOOPEHHUSL.
XUMHUYECKOE 3arpsI3HEHUE
OKpYKaloIIeN CPeabl COEAUHEHUAMU
azota u ¢ocdopa.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHUl
Jlemoncmpayuu:

O3zHakomiieHue ¢ GU3MUECKUMU
CBOICTBaMU a30Ta, pocdopa u ux
COCIUHEHUM.

Bzaumonencrere KOHIEHTPUPOBAHHOU
a30THOM KHUCIIOTHI C MEABIO.
KadecTBeHHbIE peakiliu Ha HUTPAT-

Y HUTPUT-UOHBI.

O3HakomJiieHrE ¢ 00pa3laMu a30THBIX
1 (HoCPOpPHBIX yIOOPEHHUIA.
Jlabopamopmvie onvimol

N3ydeHune CBOMCTB COJIE aMMOHHUS
(B3aMMOJICHCTBUE COJICH aMMOHUS

C MHCTPYKIIHSIMH.
[Tpon3BOINUTH BHIYMCICHHS

110 XUMUYECKUM YPaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe
B TIape WK TPYTIIIE.

BricTtpauBats pa3BEpHyThIE
ITUCbMEHHBIC U YCTHBIC OTBETHI

C oropoi Ha nH(pOpPMaITHIO

U3 Pa3JIMYHBIX HICTOYHUKOB, B TOM
yucie HTepHeTa; aemaTh KpaTKue
COOOIIICHUSI IKOJIOTUIECKON
HaIPaBJICHHOCTH
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CO MIEI0YBIO).

KauecTBeHHas peakuus Ha COIU
aMMOHWUS, Ha ¢ocdaT-uoHBI U
M3Yy4YEHUE NMPU3HAKOB UX MTPOTEKAHMUS.
Ilpaxmuueckas paboma

Ne 5. Ilonyuenne ammuaka, u3ydeHue
€ro CBOWCTB.

Boruucnenus:

M0 YPAaBHEHUSAM XUMUYECKUX pEaKIuid

2.4

OO1as XxapakTepUCTUKA
XUMHUYECKUX JIEMEHTOB
IVA-rpynmsr.

Yraepon 1 KpeMHUM,
UX COCIMHEHMUSI.

bop

11/13

OO61as XxapaKTEepUCTHKA JIIEMEHTOB
IVA-rpynnbsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENIEHU
OKHUCJICHUS.

Yraepon, anoTponHbie MO (PUKAIINT
(rpadur, anmas, dymiepeH, rpadeH,
HAHOTPYOKH), PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (B3aMOICHCTBUE

C MEeTaJlJIaMH, HEMETaJJIaMH,
KOHIEHTPUPOBAHHBIMU a30THOW U
cepHoli kuciaotamu). [lorstue

00 agcopOumu. KpyroBopot yrieposaa
B MIPUPOJIE.

Okcupebl yraepoaa,

X QU3NYECKUE U XUMUYECKUE
CBOMCTBA, JCHCTBUEC HA KUBBIC
OpraHu3MBbl, IOJY4YECHHE

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmsl 1 uxX COeTMHEHUI

C Y4ETOM CTPOCHUS UX aTOMOB.
[Iporuo3upoBars CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB — HEMETAILJIOB
Y UX COCIMHEHUN Ha OCHOBAaHUH
3akoHOMepHocTeH llepuoanueckoit
CUCTEMBI.

OOBSICHATH MPUUYUHHO-CIIE/ICTBEHHYIO
CBSA3b: CTPOCHHUE BEIIECTBA —
CBOMCTBAa — MPUMEHEHUE —

Ha [pUMeEpax COCINHEHUN yriaepoa u
KPEMHUSI.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBOMCTBA MTPOCTHIX
BEULIECTB yriepoaa U KpeMHUS U UX
COEIMHEHNN (OKCUIOB YIJIepo/a,
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Y IIPUMEHEHUE. DKOJIOTHYECKUE
poOsieMbl aTMOC(EpbI, CBSI3aHHBIC

c okcuoM yriaepoza (IV).

VYronpHas KUCIOTa U €€ COJIU, UX
bu3HYecKre 1 XUMHIECKUE CBOWCTBA,
MOJIYYCHHUE U IPUMEHEHHE.
KapOGonaTtsl, ruipokapboHaThl, UX
cBoiicTBa. KauecTBeHHas peakius

Ha KapOoHaT-noHbI. Vcronbp3oBanue
KapOOHATOB B OBITY, MEIUITNHE,
MTPOMBITINIEHHOCTH B CEITECKOM
XO34MCTBE.

[lepBoHauambHBIC MOHATUS

00 OpraHMYECKHX BEIIESCTBAX KaK

O COeIMHEHUSIX YTIepoa:
YIIEBOAOPOIbI (METaH, 3TaH, ITHJICH,
aleTUJICH ), ITaHOJI, TJIMIIEPHH,
yKCycHas kuciota. [Ipupoaasie
MCTOYHUKH YTJIEBOJOPOAOB (YTroJb,
MIPUPOIHBIN Ta3, HePTh), TPOTYKTHI KX
nepepadoTKH, UX POJIb B OBITY U
pOMBITIUIEHHOCTH. [loHsATHE

0 OMOJOTUYECKHU BaYKHBIX
OpPTaHMYECKHUX BEIIECTBAX — )KUPAX,
Oenkax, yrieBojiax —

U UX POJIU B KU3HU YEJIOBEKA.
EnnHcTBO Oprannueckux u

YrOJIbHOW KHUCIIOThI, KApOOHATOB,
OKCH/JIa KPEMHUS, KPEMHHUEBOM
KHCJIOTBI, CHIINKATOB), CITOCOOBI UX
MOJIyYEHUs, IPUMEHEHNE U 3HAYEHUE
B MIPUPO/JIC U )KU3HU YEJIOBEKA.
Onpenensats KapOOHAT- U CUJIMKAT-
MOHBI B PacCTBOpE.

OOBSICHATH CYHTHOCTh 3KOJIOTHUECKUX
po0OJIeM, CBSI3aHHBIX C HAXOXKEHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAIOIIEH
cpene.

[TonTBepkaaTh OCOOEHHOCTH COCTaBa
Y CTPOCHHSI OPraHUYECKUX BEIIECTB
pUMepaMU MPOCTHIX COEAUHEHUIM
(MeTaH, 3TaH, ITUJIEH, allETUJIEH,
ATAHOJI, MJIUIEPHUH, YKCYCHAs
KHCJIOTA).

HNnmroctpupoBath B3aMMOCBS3b
HEOPraHMYECKUX COCUHEHUN
yriepojia 1 OpraHuyeCcKUX BEUIeCTB.
OnuceiBaTh posib OEIKOB, KUPOB U
yII€BOJOB B ()YHKIIMOHUPOBAHUU
YKUBBIX OPTraHU3MOB.

Hcnonp30BaTh MEPUOIAYECKYIO
TaOJIUILY ¥ TaOJIUIly PaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUIS1 BBITIOJIHEHUS 3a/IaHUM.
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HEOPraHUYECKUX COCTUHEHUN.
Kpemnuii, ero ¢pusznueckue u
XUMHUYECKUE CBOKWCTBA
(B3aMMOJICICTBHUE C METAIJIAMH,
KHUCIIOPOAOM, YTIEPOIOM,
rajloreHaMH ), MOJy4eHHE U
npuMeHeHue. Poib kpeMHUs

B IIPUPOJIC U TEXHUKE.

Oxkcup kpemuus (IV), kpemHueBast
KHCJIOTa, CUJIMKATHL: (PU3NYecKue u
XUMHUYECKHUE CBOMCTBA, IOJYyYEHUE U
pUMEHEHUE B OBITY

Y MIPOMBIILIEHHOCTH.

Baxwueiimme cTpouTeabHbIe
MaTrepuaibl: KepaMHKa, CTEKIIO,
LIEMEHT, OETOH, JKEIE300ETOH.
[TpoGiembl 6Ge30macHOTO
UCIIOJIb30BaHUS CTPOUTEIbHBIX
MaTepHalioB B MMOBCEHEBHOMN KU3HHU.
Bbop. OcobeHHocTH CTpOCHHMS aTOMa.
OO1ue npeacTaBIeHs O (PU3MUECKUX
Y XMMUYECKUX CBOMCTBaxX. bopHas
KHCJIOTA.

IKkcnepumenmanvroe uzyuenue
eeujecme u A6j1eHull
Jlemoncmpayuu:

[IpoBOAUTH BEIYUCIICHUSI MACChI
(00BEMa; H.y.) IPOAYKTA peaKIuu
110 TaHHOM Macce (00bEMY) HCXOTHOTO
BEILIECTBA, COJIEPKAIErO
ONPENEIEHHYI MAaCCOBYIO JIOJIEO
IIpUMECEN.

[InanupoBaTh U OCYILIECTBIATH

Ha [PAKTHKE XUMHUYECKHUE
AKCHEPUMEHTHI, TPOBOJIUTH
HAOIIOCHYS, JIeJIaTh BEIBOBI

0 pe3yJibTaTaM SKCIEPUMEHTA
MIPU TIPOBEICHUU J1a00PATOPHBIX
OTIBITOB M MPAKTUYECKUX PadoT.
CrnenoBaTh MpaBHIaM MOJb30BaHUS
XUMHUYECKOU TTOCYI0N U
J1a00paToOpHBIM 00OPYIOBAHHUEM,

a TaKke MpaBuiiaM oOpanieHus

C BEIIECTBAaMU B COOTBETCTBUU

C MHCTPYKUHSIMHU.

VY4acTBOBaTh B COBMECTHOM paboTe
B MAJION TpyIIIE.

Hcnons30BaTh TP BBIIOJIHEHUN
y4eOHBIX 3aJIaHUi U B MPOIIECCE
UCCIIE0BATENBCKOM IESITEIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JJUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS,
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Mogenu KpuCTauIM4eCKUX PEMIETOK
anMasza, rpauTa, MOJIEKYJIbl
dbymiepeHa.

O3HaKOMJIEHHE C ITPOLIECCOM
a7IcopOIMY PaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yIJIEM U
YCTPOWCTBOM MPOTHUBOrasa.
O3HakomMJieHHE ¢ 00pa3laMu
MPUPOTHBIX KapOOHATOB M CHJIMKATOB,
C MIPOAYKIHUEN CUIIMKATHOU
MPOMBIIIJIEHHOCTH.

Komnekuus «Hedtsb u
He(DTEIPOTYKTHI.

Mogaenu MOJIeKyJl OPraHu4eCcKUX
BEILIECTB.

Buneomarepuainsl: cumkaTHas
MPOMBIIIJIEHHOCTb.

Jlabopamopmvie onvimol

[Tonyuenue, cobupanue,
pacro3HaBaHUE U U3YYEHUE CBOMCTB
YIJIEKHUCIIOrO Ta3a.

N3y4yeHne B3anMHBIX NPEBPALLIECHUI
KapOOHATOB U TUAPOKapOOHATOB.
[IpoBeneHrEe KaYEeCTBEHHBIX PEaKIInil
Ha KapOOHAT- U CHJIMKAT-UOHBI U
M3Yy4YEHUE NMPU3HAKOB UX MTPOTEKAHMUSI.
Ipakmuueckue pabomul

CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
HNurtepHera
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No 6. [lonydenue okcuaa yriepoaa
(IV) u uzydenue ero CBOMCTB.

Ne 7. Pemienue 3kcriepuMeHTaIbHbBIX
3a7a4 1o reMe «BaxxHeimume
HEMETaJTbl K KX COCTUHCHUS.
Buiuucnenus:

Macchl (00BbEMa; H.y.) TPOJYKTa
peakiuu 1o JaHHoUM mMacce (00bEMY)
MCXO/IHOTO BEIIECTBA, COJEPKAIIETO
ONpPENEIEHHYIO MAaCCOBYIO J10JIEO
npuMecen

Hroro no pazneny

33/43

Pa3gen 3. MeTaaubl 1 HX COeUHEHHS

3.1

OO01ue cBoOIiCTBA METAJLIOB

5/10

OO1as XapakTepruCTUKa XUMHUECKUX
DJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nonoxxenus B [lepuonnueckon
CUCTEME XUMHUYECKUX JJIEMEHTOB

.. MenneneeBa u CTpOCHUS aTOMOB.

Meramibl A- u b-rpymnm.

CtpoeHue mpoCThIX BEIIECTB —
MeTaUI0B. MeTtammueckas CBsi3b U
METAJUTMYECKasi KPUCTAJUTMYECKast
pelieTka (MpUMUTHUBHAS KyOu4yeckas,
00BEMHO-LIEHTpUPOBAHHAS
KyOHnueckasi, TpaHelEHTPUPOBAHHAS
KyOnJeckasi, TeKcaroHajabHas
IJIOTHOYNAKOBaHHAasA ). 3aBUCUMOCTh

PackpbiBaTh CMBICI H3y4aeMBbIX
MOHATUN U IPUMEHSTD 3TU MOHATHUS
IIpY ONUCAHUU CBOMCTB BELIECTB U UX
IIPEBPALLICHUN.

OOBSACHSTH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COCIMHEHUH C Y4ETOM
CTPOEHHUSI UX ATOMOB.
[Iporuo3upoBars CBOMCTBA
XUMHUYECKHUX JJIEMEHTOB-METAIUIOB U
MX COCMHEHUN Ha OCHOBAaHUU
3akoHOMepHocTen [lepuoanueckoit
CUCTEMBI.

XapakTepu3oBaTh CTPOCHUE
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(U3HYECKUX CBOMCTB METAJIIIOB

OT CTPOCHUS KPUCTAILIOB.
DIEKTPOXUMHUYECKUN PSJT
HanpsbkeHuil metaiioB. OOmue
XAMHYECKUE CBOMCTBA METAJIJIOB.
OO61ue crnocoObl MOJTy4eHUs
METaJUIOB, METAJLTYPrUsi. DJIEKTPOIU3
pacIUIaBOB M paCTBOPOB COJIEN KaK
OJIUH U3 CIIOCOOOB MOTYYCHHUS
METaJLJIOB.

[TonsiTHE O KOPPO3UU METAILJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX

ot koppo3uu. CriaBsl (CTaib, 9yT'yH,
JIOPATIOMUHUN, OpOH3a).
[IprMeHeHre METAJJIOB U CIIJIaBOB

B OBITY 1 IPOMBIIIIJICHHOCTH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

O3HakoMmJIeHHEe ¢ 00pa3llaMy METaIOB
Y CIUTABOB, UX (U3HYECCKUMU
CBOWCTBaMH.

MoaenupoBaHnue METANIMYECKON
KPUCTAIUIMYECKON PELIETKH
B3aumoaeicTBre MEeTalIJIOB C BOJIOMH,
C pacTBOpaMHM COJICH W KHCJIOT.
DJIEKTPOJIU3 PaCTBOPOB COJICH

METaJIIOB, 00UIMe PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA METAJJIOB.
XapakTepu3oBaTh 00IIHUE CITOCOOBI
MOJIYYEHUS METAIIOB.

OOBSICHATH 3aKOHOMEPHOCTHU
MIPOLIECCOB JIEKTPOJIM3a PACILIABOB U
pacTBOPOB HA OCHOBE
AIEKTPOXUMHUYECKOTO PAJL
HaIpPsKEHU METaIOB, COCTABIIATh
IPOCTBIE YPAaBHEHUS JIEKTPOIU3A.
OnuceIBaTh CIOCOOBI 3AIUTHI
METaJNIOB OT KOPPO3UHU.

OOBSICHATH HA TPUMEPAX CYITHOCTD
HKOJIOTHYECKHUX MPOOJIEM, BEI3BAHHBIX
3arpsi3HEHUEM OKPYKaIOIIEH cpeibl
METaJUIAMU U UX COCITMHEHUSIMHU.
Hcnonb30Barh NEPUOANYECKYIO
Ta0IMILy, TaOJIUILY PACTBOPUMOCTH
KHCJIOT, OCHOBAHMHU U COJICH B BOJIE,
DJIEKTPOXUMUUYECKUH Pl HAPSKECHUN
METaJJIOB JJIs BBIITOJIHEHUS 3a/1aHH.
CrnenoBaTh npaBuiiaM 0€30mMacHOM
paboThI B J1abopaTopuu

MIPU UCIIOJIb30BAHUHU XUMUYECKOU
HOCYZIbl 1 00OPYAOBAHUS.
[IpoBOANTH BEIYUCIIEHUS

10 XUMUYECKUM YPABHEHUSIM.
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(xnopuna meau (II) u noguaa kamus).
OMnbIThI, HWILTIOCTPUPYIOLIUE KOPPO3UIO
METAJUJIOB U 3aIUTY METAIIIOB

OT KOPPO3UHU.

Jlabopamopmvie onvimol
O3HakoMJieHuE ¢ GU3NYECKUMU
CBOMCTBAMU METAJLJIOB.

N3ydeHune B3anMOIEUCTBUSI METAJIIOB
C BOJIOM, C paCTBOpPaMH COJIEN U
KHCJIOT.

Buiyucnenus:

COCTaBa CMECEU C UCIOIb30BAHUEM
pEIICHHs CUCTEM YpaBHEHUN™;

110 YPAaBHEHUSIM 3JIEKTPOIN3a
pacruiaBoB U pacTBOPOB BEILECTB;
pa3NUYHbIE TUIbI BEIYUCICHUI

10 YPaBHEHUSM XUMHUYECKUX PEaKIUi

VYuyacTBoBaTh B COBMECTHOI padoTe
B I1ape WJIM TPYIIIE.

BricTpauBars pa3BEépHyThIE
IIMCBMEHHBIE U YCTHBIE OTBETHI

C omopoi Ha HHPOPMAIIHIO

U3 yueOHUKa, CIIPAaBOYHBIX
MaTepuasoB U APYTruX UCTOUHUKOB,
IPaMOTHO UCIOIb30BaTh N3yYEHHbIN
MOHATUWHBIN anmnapar Kypca XuMHH,
COIPOBOK/IaTh BBICTYIUICHUE
MpEe3eHTalUEN

3.2

Baxxuenmue MeTajuibl 1 UX
COETMHEHUSA

15722

Mertamnel A-rpymi.

Illeno4yHbIe METAILIBL: TTOJIOXKEHUE

B [lepuonnueckon cucreme
XUMHYECKHUX DJIEMECHTOB

.. MenpneneeBa, CTpOEHHUE UX
aTOMOB, HAXOXJCHHUE B PUPOJIE.
duznyecKue 1 XMMHUUECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius),
nonydyeHue. OKCUIbI U THAPOKCHUIBI
Hatpus U Kanus. [Ipumenenue

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COEMHEHUI B TPYIIIAX
C Y4ETOM CTPOECHUS UX aTOMOB.
[Iporao3upoBaTh CBOKMCTBA
XUMUUYECKUX DJIEMEHTOB U UX
COECIMHEHN HA OCHOBAaHUH
3aKOHOMepHoOcTen [lepuonnueckon
CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB.
VYcranaBauBaTh NPUYUHHO-
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IICJTOYHBIX METAJIJIOB U UX
coequHeHni. bruomornueckas posib
HATPUS U KaJIUs.
[lle10uHO3EMENBHBIE METAJJIbI MarHUM
U KaJdbLIUHN: MOJIOKECHUE

B [Iepuonunueckoii cucreme
XUMHYECKHUX DJIEMEHTOB

.. MenpneneeBa, CTpOEHUE UX
aTOMOB, HAXOXJCHHUE B MPUPOJIE.
duznyecKue 1 XMMHUUECKHE CBOMCTBA
Martus U Kajapus. Baxxaeimme
COCIMHCHUS KaIbIIUsI U MarHus
(oKcu, THAPOKCHI, COJIN), CBOMCTBA,
npumMeHeHue. JKecTKoCTh BOIbI U
crocoOkbI ee ycTpaneHus. Kpyropopot
KaJIbLUA B IPUPOJIE.

AJTIOMUHHHN: TTONT0KECHHUE

B [lepuonunueckoii cucreme
XUMHYECKHUX DJIEMEHTOB

.. MenpaeneeBa, CTpoO€HHE aTOMA,
HaxXOXJeHue B puponae. Gusndeckue
1 XMMHUYECKHE CBOMCTBA aIIOMUHMUS.
AMdoTrepHbIe CBOMCTBA OKCHJIA U
rUJIpoKcHuaa antoMunus. [I[pumenenue
aJIIOMHUHMS U €r0 CIIJIaBOB.

Meraubl b-rpymm.

OO6m1as xapakTepUCTHKa METaIOB

CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOWCTBA —
MIPUMEHEHUE — Ha MPUMEPAX
M3y4aeMbIX BEIIECTB.
XapakTepu3oBarh GU3MIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEILECTB METAJUIOB M COCINHEHU I
(OKCHIOB, TUIPOKCHJIOB, COJICH),
CIOCOOBI UX TOTYYCHHUSI, MPUMCHECHUE
Y 3HAUYCHUE B MPUPOJIC U KU3HU
YEJI0BEKA.

JlokazbIBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB Y TUAPOKCUIOB aTFOMUHUS,
LMHKA U XKeJe3a.

[IpoBOANTH KAaUECTBEHHBIE PEAKIIUH
JUIs1 PACIO3HABAHUS U3YyYEHHBIX
BEIECTB (KaTHOHOB METAJIJIOB).
OOBSACHATH HA TIPUMEPaAX CYITHOCTh
HKOJIOTMYECKUX MPOOJIEM, CBI3aHHBIX
C HaXOXKJECHUEM COCIMHEHUN
METAJUIOB B OKPYXAKOUIEN CpEIE.
[InannpoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUUYECKHUE
AKCIEPUMEHTHI, TPOBOJIUTH
HAOJIIO/ICHMS, 1€TIaTh BBIBOJIBI

0 pe3yJibTaTam SKCIEPUMEHTA

IIPU MPOBEACHUH JIAOOPATOPHBIX
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Bb-rpynn (moGo4HBIX OATPYIMN):
nosnoxxenue B Ilepuoanueckon
CUCTEME XUMHUYECKUX AJIIEMEHTOB
J.1. MenneneeBa, 0cOOCHHOCTH
CTPOEHHUS aTOMOB. fIBIICHUE
«IpOoBaJiay AJIEKTPOHA HA TIpUMEpE
CTPOEHHSI aTOMOB XpOMa, ME/[IH,
cepeOpa. BaneHTHbIe COCTOSIHUSA
aToMOB d-3JIeMEHTOB, CTETICHU
OKHUCJICHUS aTOMOB B COCIUHCHUSIX.
3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX
CBOMCTB OKCHJOB U THAPOKCHUJIOB
METAJUIOB OT 3HAYEHUS CTETICHU
OKHUCJIEHUS 3JIEMEHTA B COCIMHEHUU
(Ha mpuMepe COeAMHEHUN Xpoma).
[lepBoHauyanbHbBIE IPEACTABICHUS

0 KOMIIJIEKCHBIX COCTMHEHUSIX.

Menp u cepedpo: cTpoeHUE aTOMOB,
cTerneHu okucienus. O0ume KpaTkue
npe/icTaBlieHUs 0 GU3NUECKUX U
XUMHUUYECKUX CBOMCTBAX MPOCTHIX
BEIIIECTB (B3aMOICHCTBIE

C KUCIIOTaMU-OKUCIIUTEIISIMU),

00 UX OKCUJIaX, THAPOKCHUIAX U COJISIX,
ux npumeHennd. llpencrapienus

00 aMMMaYHBIX KOMILIEKCAaxX cepedpa u
Menu. KauecTBeHHbIE peakiinu

OITBITOB U IIPAKTHYECKUX PaboT.
[Tpon3BOAUTH BBIYNCICHUS

110 XUMHUYECKHM YPAaBHCHHSM.
VYyacTBOBaTh B COBMECTHOM paboTe
B I1ape WX TPYIIIIE.

Mcronp30BaTh MPHU BHIMOJIHCHUH
y4eOHBIX 3a/IaHUH U B IIpoIiecce
UCCIIEZI0BATEIbCKOM IEATEIIbHOCTH
HAyYHO-TIOMYJIIPHYIO JINTEPATYPY
XHMHYECKOTO COICPKAHMS,
CIPaBOYHBIC MaTEPUAITBI, PECYPCHI
HNuTepHera
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Ha KaTHOHBI Meu (2+) u cepedpa.
[uHK: cTpO€HUE aToMa, CTEIEHb
OKHUCJIEHUA. XapaKTEePUCTUKA
bu3MUEeCKNX U XUMUYECKUX CBOUCTB,
pUMEHEeHHE, aM(OoTepHbIE CBOMCTBA
oKcHza U Tuapokcuia. KauecrBeHHbie
pEeaKiuy Ha KaTUOHBI LIMHKA.

JKeneso: ctpoeHne aroMma, CTENEHN
okuciienus. Haxoxaenue B npupoe.
PuU3nYECKNE U XUMAYECKHUE CBOMCTBA
JKele3a, TpUMEHEHHe. buonornyeckas
poib xkene3a. OKCuapl, THAPOKCUIBI U
comu sxkene3a (1I) u xxenesa (I11), nx
COCTaB, CBOMCTBA U IMOJyYECHUE.
KauecTBeHHbIE peakIIMy Ha KATUOHBI
xenesa (2+) u xenesa (3+). Uyryn u
CTaJIb — CIUIABBI XKEJe3a.
[Tpon3BOACTBO YyryHa U CTaJM.
DKOJIOTUYECKHUE MPOOIIEMBI,
CBSI3aHHBIE C METAJIITyPru4eCKUMU
MTPOU3BOJACTBAMM.
IKcnepumenmanvHoe uzyyeHue
eeuecme u A6J1eHU
Jlemoncmpayuu:

B3anmopencTBue ¢ BOJOW HATPUS U
KaJIBLIUSL.

OxkpalvBaHue jiaMeHd HOHAMHU
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HATpUsl, KIS U KaJbLHSL.
BzaumopeiicTBue okcruaa Kajablus U
HaTpusi C BOAOM.

B3aumMopeiicTBre adroMUHUS C BOJIOM,
C MOJIOM, KMCJIOTaMH U IIeJIOUaMU.
Buneomarepuainbl: MexaHu4decKast
MIPOYHOCTh OKCUJIHOM TIEHKU
ATIOMUHUS, TOPCHUE KeETe3a

B KHCJIOPOJIE U XJIOPE.

Jlabopamopuvie onvimoi
O3HakoMJIeHHE ¢ 00pa3uaMu
M3y4aeMBbIX METAJJIOB, UX MPUPOIHBIX
COCIWHECHUM U CIIJIABOB.
BzaumoperncTBre ruIpOKCUI0B HATPUS
U Kanblud ¢ okcuaom yriepona (IV) u
KHCJIOTaMH.

HccnenoBanue CBOMCTB KapOOHATOB U
TUAPOKapOOHATOB KabIUs, KECTKOM
BOJIBI.

N3yuenue nporeccoB MoJydeHus
TUJIPOKCHJIOB KENe3a, UX XUMUYECKHUX
CBOMCTB.

N3ydenue npu3HaKkoB MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMi HAa HOHBI
(MarHus, KanbIys, aJlOMUHUS, ITUHKA,
xenesa (2+) u xenesa (3+), menu (2+).
HccnenoBanre aM(pOTEpHBIX CBOMCTB
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THAPOKCHIA ATFOMUHUS, THAPOKCHIA
xpoma*® (III) u ruppokcuaa MMHKA
Ilpaxmuuecxue pabomoi

No 8. XKécTkocTh BOJIBI U METOJBI €€
yCTpaHEHUH.

Ne 9. Pemenune skcniepuMeHTAITbHBIX
3a7a4 1o teMe «BaxxHenmue MmeTauibl
U UX COCAMHEHUS.

Buiyucnenus:

COCTaBa CMECEU C HCTIOJIb30BAHUEM
pelleHus] CUCTEM ypaBHEHUN ™,
pa3IMYHbBIE TUITHI BHIYUCICHHUH

M0 YPaBHEHUSAM XUMHUUYECKUX PEaKIUi

Hroro no pazneny:

20/32

Paznen 4. Xumus U oKpyskamoumas cpeaa

4.1

BemecrBa u Mmarepuaisl
B JKH3HU YEJI0BEKA.
OCHOBBI PKOJIOrHYSCKON
IPaMOTHOCTHU

5/5

Bemecrtsa u Mmarepuasl

B IOBCETHEBHOM KM3HHU 4YCJIOBEKA.
Baxxnenime BemecTra U MaTepualbl,
00JIaCTH UX IPUMEHEHHUS.
be3omnacHoe HUCIoab30BaHNUE BEIISCTB
U XUMUYECKUX PEAKIIUH B OBITY.
[lepBas moMoIIb OPU XUMHAYECKHUX
0’KOTax ¥ OTPABJICHUSX.

HoBbie MaTepralibl 1 TEXHOJIOTUHU.
[IpyHUMIIBI «3EJIEHON XUMUW.

OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH.

XuMus U 310pOBbE. 3HAUEHUE

PackpeiBaTh CMBICT U3y4aeMbIX
TTOHSTHUH.

XapakTepu3oBaTh POJib XUMHUHU

B Pa3JIMYHBIX cepax AesITEIIbHOCTH
JIFOIeH, OCHOBHBIE BEIIISCTBA U
MaTepuabl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.
OOBSICHATH yCI0BHUS O€30MaCHOTO
UCII0JIb30BaHMS BEILIECTB U
XUMUYECKUX PEAKIINil B OBITY.
YMeTh OKa3bIBaTh MEPBYIO MTOMOIIL
IPU XUMUYECKUX 0XKOrax u
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M3y4aeMbIX XUMHUYECKHUX JIEMEHTOB
Y X COEUHEHHI I
(GYHKIIMOHUPOBAHUSI OpraHU3Ma
yesoBeka. [loHsTre o 310poBOM
oOpa3ze KU3HH.

XUMHUYECKOE 3arps3HCHUE
OKpYKaroIieh cpeibl. DKOJIOTHYECKUe
POOJIeMBI, CBSI3aHHBIC

C COEIMHEHUSIMU YIJIepoAa, a30Ta,
CEPBI, TSKETBIX MeTAIIOB. [loHsATHE
o ITJIK. Posib XuMuu B perieHun
AKOJIOTUYECKUX MPOOIEM.
IKcnepumenmanvbHoe uzyuenue
eeuecme u A6J1eHUI
Jlemoncmpayuu:

Komnekuu o6pa3iioB MaTepraion
(cTpouTenbHBIE MATEPUATIBI, CILIABBI
METaJIJIOB, TOJIMMEPHBIE MAaTEPUAJIBI).
[Ipe3eHTanuu 1 BUI€OMATEPUAIIBI

10 TEME.

Jlabopamopuvie onvimul
Ornpenenenne KUCIOTHOCTH
MPUPOJHBIX BOJ.

MopenupoBanue npouecca
o0pa3oBaHUsl KUCIOTHOTO IO,
M3y4YECHUE €0 BO3ICHUCTBUS

Ha MaTepualbl

OTPABJICHUSIX.
OOBSICHATH CYITHOCTh METOJIOB
OXpaHbI aTMOC(HEPhI, BOTHBIX U
3€MEJIbHBIX PECYPCOB OT 3arps3HEHUMN.
AHaTM3UpOBaTh U KPUTHICCKU
OIICHUBATh WH(OPMAIIHIO O BIUSHHUH
MPOMBIIIJIEHHOCTH, CEJILCKOTO
X035IMCTBA, TPAHCIIOPTA HA COCTOSIHUE
OKPYKAIOIIIEN CPEJIbI.

Hcnonb30BaTh XUMHYECKUE 3HAHUS

B MTOBCEIHEBHOM JKU3HU

JUIsl obecrieueHus: 0€30MacHOCTH U
COXpaHEHUS 3/I0POBbSI

pyu 00palllEeHu! ¢ IpenapaTaMu
OBITOBOM XUMUU, JUISI COXPAaHEHUS
OKPY>KaroIlen Cpebl.

[Tonmyunts mpeacTaBIcHUS

0 MPaBUIHLHOM HMCTIOIb30BaHUH
W3YYCHHBIX BEIIECTB U MaTEPHUATIOB
(MuHepaibHbIE YIOOPEHUS, METAJUIBI U
CIUTaBbI) B OBITY, CEIbCKOM XO3SHCTBE,
Ha TIPOU3BOJICTBE.

Hckath 1 aHaIM3upOBaTh
nH(pOpMaIIMIO O CBOICTBAaX BEIIECTB,
UMEIOIIHUX BaKHOE MPOMBIIIUICHHOE
3HAYEHWE, U XUMHUECKUX PCAKITUSX,
JISKAIUX B OCHOBE MTPOMBIIIIIICHHBIX
CIOCOOOB MOJYYEHHUS BEIIECTB,
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B IIEJISIX OMPEICTICHUS PAIlOHALHBIX
MOJIXOJIOB K UCIIOJIh30BAHUIO
TIPUPOTHBIX PECYPCOB.

[TpuHuMaTh yuactue B 00CYXICHUH
poOJieM XUMHUUECKON U
HKOJIOTHYECKON HAMPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o mpobJsieMe U mpeiaratb
BO3MOJKHBIC ITYTH €€ peIIeHusl.
Co3znaBaTh MMCHMEHHBIC U YCTHBIE
coo01ieHus, pedeparsl, JOKIAIbI,
MIPEe3CHTAITUH TIPH BBITOJTHCHUH
y4eOHBIX 3aJIaHUI U B TPOIIECCE
MPOEKTHO-UCCIIEOBATEIBCKOMN
NesITeTbHOCTH.

Hcnons30BaTh NpencTaBiIeHUs

o cepax mpodeccrnoHATbHOM
NESATENbHOCTH, CBSI3aHHBIX C HAYKOU H
COBPEMEHHBIMH XHMHYCCKHMHU
TEXHOJIOTUSIMH, KaK OCHOBY

JUTSI PACCMOTPEHHUSI XUMHH B Ka4ECTBE
cthepsl cBoeH Oymymiei
npodeCCUOHATBHON JAEITeTHHOCTH U
JUIsl OCO3HAHHOT' O BBIOOpAa XMMHH Kak
npoGUIBLHOTO IPeAMETa

TIpH TIepeXoic Ha YPOBEHBb CPETHETO
obmrero o6pazoBaHus

Hroro no pazneny:

5/5
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Pasznea 5. O0o0menue 3HAHUM

5.1

[ToBTOpEHUE 1 00001LIEHNE
3HAHUU OCHOBHBIX
pa3zieioB KypcoB

8—9 ximaccoB

5/10

[leproauueckuil 3aK0H U
[lepuoauueckast cucremMa XuMHUYECKUX
AJIEMEHTOB B CBETE IPEIICTABICHUMN

O CTpPOCHHS aToMa. 3aKOHOMEPHOCTH
B U3MCHCHUM CBOMCTB XMMUYECKHUX
2JIEMEHTOB U UX COCAUHEHUMN

B MIEPHUOJIAX U rpymmax.

CtpoeHue BellecTBa B TBEPIOM,
JKUJIKOM M Ta3000pa3HOM COCTOSTHUH.
Buapr xumMuueckoi CBSI3H.
3aBHCHUMOCTBH CBOMCTB BEIIECTBA

OT TUIIA KPUCTAJUIMYECKON PENIETKHU U
BUJIa XUMHUYECKOU CBA3H.
Knaccudukarus XuMHUUECKUX pPeaKIIUi
10 PA3JIMYHbIM ITPU3HAKAM.
[Iporao3upoBaHre BO3MOKHOCTH
MPOTEKAHUA XUMHYECKHUX
MPEBPAILCHUN B PA3JIUYHBIX YCIOBHUSIX
Ha OCHOBE MPEICTABICHUM
XUMHYECKON KUHETUKH U
TEPMOJIMHAMUKH.

XUMHUYECKHUE PEAKIIUU B PACTBOPAX.
['maponus conen. Peaknun
OKHCJICHUSI-BOCCTAHOBJICHMS.
DJEKTPOIH3.

[Iporuo3upoBars CBOMCTBA
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUN HAa OCHOBAaHUHU
3akoHOMepHocTeH [lepuoanueckoit
CHUCTEMBI.

OnuceiBaTh XUMHUYECKUE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA PUMEPAMU
ypaBHEHUH peakiuii HOHHOTo 0OMeHa
Y OKHUCIIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaKkuuii.

[Iporuo3upoBaTh CBOMCTBA BELIECTB
B 3aBUCHMOCTH OT UX CTPOCHHS.
[Iporuo3upoBaTh BO3MOKHOCTH
IIPOTEKAHUs XUMUYECKUX
IIPEBPALICHUN B PA3JINYHBIX YCIOBUSIX.
[Ipon3BOANUTH BEIYMCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU B TPYIIIIE
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CBolicTBa KUCJIOT, OCHOBAaHUM U COJIEH
B CBETE MPEJICTABICHUN

00 PJICKTPOIUTHICCKOMN JUCCOIUAIINHT
1 OKMCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIusXx.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU

Ilpaxmuueckue pabomoi*:

Ne 10. Pemenue sxcniepuMeHTaIbHBIX
3a7a4 Mo TeMe «XUMHUYECKUE
peaKim.

Ne 11. Pemenue skcniepuMeHTaNbHBIX
3a/1a4 1Mo TeMe «MeTasuibl, HeMETaJlIbI
1 UX COCTUHEHUSI

Htoro no pazaeny 5/10
PesepBHOE Bpems 5/10
OBIIEE KOJIMYECTBO 102/136
YACOB I1O TTPOI'PAMME
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