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HOSACHUTEJIBHAS 3AITMCKA

[IporpaMma 1Mo XHMMHH OCHOBHOTO o0mero ooOpasoBaHus (yriryOJE€HHBIH YpOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTeIbHOMN
IIpOrpaMMbl OCHOBHOro o001miero o6paszoBanusd, npexacrasieHHbix B ®I'OC 00O, c yuerom
benepaibHON paboyeit mporpaMMbl BOCITUTAHUS.

[Tporpamma o XxuMuu pa3paboTaHa C IEJbI0 OKAa3aHUS METOAMUYECKON MMOMOIIM YUUTEIIO
B CO3JIaHMM paboueil mporpaMmbl 0 y4eOHOMY NpeIMETY.

[Tporpamma mo XumMuM Ja€T NpeACTaBICHUE O LEIIX, oOwed cTpaTeruu oOydeHus,
BOCIIUTaHUS M pa3BUTHS OOyYaloIIMXCS CpPeACTBAMU Y4eOHOro IpeaMeTa, OIpeaelseT
00s13aTeNIbHOE TIPEAMETHOE CO/IepIKaHKe, ero CTPYKTYpY IO pasliesiaM U TeMaM, pacipeesieHue
Mo  KjaccaM, pPEKOMEHAYeMYIO0 TIOCIEOBATEIbHOCTh HM3YYeHHS XHMHH C  y4eTOM
MEXIIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH Y4eOHOTO TpoIlecca, BO3PACTHBIX
ocobeHHOCTEH oOydaronmxcs. B mporpaMMe o XMMHHU YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeaMeTa B pealu3alud TpeOOBaHMH K IUIAHUPYEMbBIM JIMYHOCTHBIM, METalpeIMETHBIM U
IOpeIMETHBIM pe3yibTaTaM oOyueHHss U B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MIO3HABATEJIbHOM J€SITEIbHOCTH 00YUarOIIErocs o OCBOCHUIO YUYeOHOTO COJIepyKaHMUS.

W3yueHne XMMUU Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOIIEKYJIbTYpPHYIO  TIOJTOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, Pa3BUTHsS WHTEIUICEKTYaJbHBIX CIHOCOOHOCTEH M HMHTEPECOB OOYYaIOLIMXCS, Ha
MPOJIOJDKEHNE 00yUeHHUs Ha YPOBHE CPeHETo 00111ero o0pa3oBaHusl.

3HaHME XUMHH CITY>)KUT OCHOBOH 711 (YOpMHUPOBaHMSI MUPOBO33PEHHS 00YUaIOLIErocs, ero
NPEeCTaBICHUI O MaTepUATIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
NPECTaBICHUS O MIPEBPAILEHUAX SHEPTUHU U BEIIECTB B MPUPOJIE, O MyTAX PELICHUS ITI00aIbHBIX

npobjaeM  yCTOWYMBOTO  pa3BUTHsS ~ 4YEJIOBEYECTBA —  CBHIPbEBOM,  DHEPreTHUYECKOM,
IPO/IOBOJILCTBEHHOW — MpoOsieM, MpoOJeMbl  JKOJIOTHYECKOH  Oe30macHOCTH,  MpodiieM
31paBOOXPAHECHHUS.

N3ydenune xumunu:

v/ CrocoOCTBYET pean3alii BO3MOKHOCTEN JUI CaMOpPasBUTHS U (POPMUPOBAHUS KYJIBTYDPbI
JUYHOCTH 00yYaromuxcs, ux oomiei u GyHKIMOHAIbHOW IPaMOTHOCTH;

v BHOCHUT BKJa] B (JOPMHpPOBAHHE MBIIUICHAS U TBOPYECKHUX CIIOCOOHOCTEH OOYdYarommuXcs,
HaBBIKOB HUX CAMOCTOSTENILHOW y4yeOHOW  JesITEeIbHOCTH, HKCIEPUMEHTAIBHBIX H
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOJMMBIX KaK B IIOBCEJHEBHOM MH3HHM, TaK U B
npodecCHOHATBHON J1eITeNbHOCTH;

v/ 3HAKOMHT CO CHEIU(DUKON HAYYHOTO MBIIIICHUS, 3aKIa/IbIBACT OCHOBBI MPEICTABICHUN O
€IMHCTBE TMpPUPOABI U YEJIOBEKa, SBISETCS KIOYEBBIM 3TalloM B  (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaroIINXCs;

v’ crmocoOCTBYET (HOPMHUPOBAHKIO [IEHHOCTHOTO OTHONIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM,
K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMUECKOe 00pa30BaHHe 00yUarOIIUXCsl.

JlaHHble HampaBieHHs B OOYyYEHMH XMMHH OOECHEeUMBAIOTCS CHEeUU(UKON copepikaHus
IpeaAMeTa, KOTOPBIM ABJISCTCS NEAArOrMYECKU aJalTUPOBAHHBIM OTPAXKEHUEM OIIPENEIIEHHOIO
JTana pa3BUTUS XUMHH.

YrnyOnéHHbli Kype XUMHHA OCHOBHOTO O0IIEr0 00pa30BaHMs OPHEHTUPOBAH Ha OCBOCHUE
00y4arIUMHUCS CUCTEMbI NEPBOHAYAIbHBIX MOHATHII XUMHUHU, OCHOB HEOPraHWMYECKON XHUMUH,
OCHOBOIIOJIATalOIIUX MpPEJICTaBICHUA oOOIel XUMHM M OTAEIbHBIX 3HAUYMMBIX TOHATHUI
OPraHNUYEeCKOW XUMHH.



CtpykTypa coliepKaHHUs MPOTpaMMbl 10 XMMHUU COPMHUPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona k e usyueHuro. CoaepKaHHWe CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI
OpPraHW30BaHbI 110 MPUHIIMITY ITOCIIEAOBATEIFHOTO PAa3BUTHSI 3HAHWIA HA OCHOBE TEOPETUYECKUX
MPEICTaBICHUI Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuoanueckoro 3akona J[.M. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUMU;
YUEHHs O CTPOCHHH aTOMa M XMMUYECKOH CBSI3H;

NpeCTaBICHUN 00 2JIEKTPOTUTUYECKON AUCCOLMAIMU BEIIECTB B paCTBOPAX;
0 XMMHUYECKON KUHETUKE U TEPMOINHAMHUKE.

B OCHOBy TeopeTM4ecKHX 3HAHUU TIOJIOKEHBI AMIIUPHUYECKU TIONydYeHHBIE (aKTHI.
Teoperndeckne 3HAHWS Pa3BUBAIOTCS TIOCIENOBATEIBHO OT OIHOTO YPOBHSA K JPYyromMy H
00eCTIeynBarOT 00YJaOIUMCSI BO3MOKHOCTh OOBSICHSTH U TPOTHO3UPOBATh CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO MPUMEHEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue coaep:KaHus MPOTrpaMMbl IO XUMUU IPOUCXOAMT C UCIIONIb30BAHNEM 3HAHUU U3
paHee M3Y4YEHHBIX y4eOHBIX NMPEJAMETOB: OKpY’KAlOIIMKA MUp, Ouosorus, (pu3nka, MaTeMaTHKa,
reorpadus, TeXHOJIOT s, UCTOPUSI.

[TIporpamma ocHOBHOro o0Imero o6pa3oBaHusi Mo XUMHUHU (YIiIyOJEHHBIA YPOBEHB)
OpUEHTHpPOBaHA Ha COXpaHEHUE (QYHIAMEHTAILHOTO XapakTepa o0pa3zoBaHus, crenupuKu
y4eOHOro ImpeaMera M o0OecleyeHHe YCHEIHOro OOy4YeHHsl Ha CIEOYyIOIIeM YpOBHE
oOpazoBanus. B mporpaMmMe TO XHMHM peajM3yeTcsl pa3BHBAMOMIAs M IMPaKTHUECKas
HaIpaBJIECHHOCTh OOYyYEeHHS XUMHUH, duddepeHumanus o0yueHus, BKIYaromas npopuibHyo
MOJATOTOBKY OOYyYalomMXcs M TMOCIEQyIolllee CaMOONpe/esieHne B BBIOOpE HaNpaBICHUS
00yueHHs B TPOPHUIBHBIX KJIaccax.

VYray6néHHoe u3yueHHe XUMHM CIIOCOOCTBYET pealu3alliM 3a1ad MpodeccHOoHATbHOM
OpUEHTAIlMM W HANpaBJIEHO Ha IMPEJOCTABICHUE BO3MOXKHOCTU KaKIOMYy O0OydJaroumemycs
NPOSIBUTh CBOM HMHTEJUICKTYalbHbIE M TBOPYECKHE CIOCOOHOCTHM TPU HW3YyUYEHHH Y4eOHOTO
npeaMeTa, HEOOXOIUMBbIE JUIsl TPOJOJDKEHHs O00pa3oBaHWs U JajdbHEUIIEH TPYI0BOM
JeSITETTHHOCTH.

[IporpamMma mo xumuu (yriayOn€HHBIM YpOBEHb) IMpelHa3HAaueHa JAJIs WCIOJIb30BaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alMAX, pealM3yIoUMX MporpamMmbl  AudQepeHInpoBaHHOTO
(yrmy6nénHoro, mpo(MIBHOI0) H3Y4YeHHs OTAEIbHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMUs.

OOpasoBarenbHble (HYHKIMA XUMUHU, H3y4aeMOi Ha yriiyOJIeHHOM YPOBHE, pealu3yroTcs B
nporecce (OPMHUPOBAHMS 3HAHUM OCHOB XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, 00JIACTH MPAKTUYECKOH NEATETHHOCTH YeJIOBeKa W OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYphl. 3agada yd4eOHOTO TIpeaAMeTa COCTOMT B (OPMHPOBAHHUU CHUCTEMBI
XUMUYECKUX 3HAHUN — BOXHEUIUX (DaKTOB, TOHITHH, 3aKOHOB M TEOPETUUYECKHUX IOJOKEHUH,
JOCTYIHBIX 00OOIIEHNH MHPOBO33PEHUYECKOI0 XapakTepa, f3blka HAyKH, B MPHOOIIEHUH K
HaYYHBIM METOJaM TO3HaHUs MPU U3YyYEHUU BEIECTB U XMMHUYECKHX peakiuid, popMHUpOBaHUU
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUI U CHIOCOOOB JEATEIBLHOCTH U MX MPUMEHEHUHU B y4eOHO-
MIO3HABATEILHON U yueOHO-UCCIIE0BATEILCKOM JIeSATETbHOCTH, OCBOGHUH MPaBMJI OE€30M1aCHOTO
oOpaleHus C BEIECTBAMHU B IIOBCETHEBHON KU3HH.

[lenn w3ydeHWs] XUMHUHM OTPaXalOT HAMpPaBICHHOCTh OOyYeHUS Ha pa3BUTHE W
CaMOpPa3BUTHE TUIHOCTH, (DOPMUPOBaAHHUE €€ HHTEITICKTA U 00IIeH KyJIbTYpHI.

W3ydyeHne XMMHUH HAIIPaBJICHO HAa JOCTHKEHHUE CICAYIONINX LeJleii:
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v (opMHUpOBaHHME HHTEIUIEKTYaIbHO PA3BUTONW JMYHOCTH, T'OTOBOM K €amMOOOpa30BaHUIO,
COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHHUHA, CIIOCOOHOW aJanmTHpPOBATHCS K
OBICTPO MEHSIIOLITUMCS YCIOBUSIM SKU3HU;

v' (hOpMHUpOBaHHME CHCTEMBI XHMHMYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYyYHOM
KapTUHBI MHUpA, KaK OCHOBBI JIJI1 TOHUMAHUSI XUMHUYECKOW CTOPOHBI SIBJICHUN OKPY>KarOIIEero
MHpa, OCBOCHHE A3bIKA HAYKU;

v npuoOiieHre 00yJarouXcsi K CaMOCTOSTENLHOM IMO3HABATEILHON M HCCIIEN0BATEBCKOM
NESTEIbHOCTH, K HAay4YHBIM METOJaM TMO3HaHWs, (OopMHpOBaHHE MOTHUBALMU U pPa3BUTHE
CIIOCOOHOCTEH K N3yUEHUIO XHUMHUH;

v (opmupoBanue 00MIEH (YHKIMOHAILHOW W €CTECTBEHHO-HAYYHON TI'PAMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH U OLICHUBATH SBJICHHS OKPY>KAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUST U
OTBIT, TOJYYEHHbIE TPU HU3YYCHUU XUMHUHU, MPUMEHATh HX TPU PEIICHUU MpodiieM B
ITOBCETHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

v pasBuTHe y OOYYalOIIMXCS HHTEpeca K HU3YUYCHHIO XHUMHH W cdepaMm JesTelbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTUBAIUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOQUIIL U
HANPaBIEHHOCTHU JalbHEHIIIETO 00yUYCHHS,;

v\ 0CO3HaHHME IIEHHOCTH XHMHYECKUX 3HAHUM B JKU3HM 4YEJIOBEKA, IOBBLIIIEHHE YPOBHS
JKOJIOTUYECKOH KYJIbTYPBI, HEIIPUATUE JNCUCTBUH, IPUHOCAIINX Bpel OKpYyXKaloLeh cpele u
3I0POBBIO JIIOJIEH;

v npuoOpeTeHne OOYYaAKONIMMKCS OIbITAa CAMOIO3HAHUSA, KIFOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMITETCHIIHH ), HEOOXOAUMBIX IS PA3JIMYHBIX BUJIOB JESTEIHHOCTH.

Ha yrny6nénnoe m3ydenune ydeOHOro mpeamera «Xumwus» oTBoauTcs 102 yacoB B 8 u

102 gacoB B 9 kiaccax (3 wyaca B Hejento), Bcero 204 yaca 3a 1Ba rojia 00ydeHusl.

COJAEPKAHUE OBYYEHUA

8 KJIACC
IlepBoHayajbHBbIe XMMHYECKHE TOHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS M INMPAKTUYECKOW JEsTEIbHOCTH YeJIOBEKa.
[Ipenmer xumuu. Ponp xuMuuM B Ku3HM uenoBeka. KpaTkue cBeneHuss 00 UCTOPUU
BO3HUKHOBEHHUS U Pa3BUTHs XMMHUU. XUMHUS B cUCTeMe HayK. Tena u BemecTtBa. Puznueckue u
XMMHUYECKHUE CBOMCTBA BELIECTB. ArperaTHble COCTOSIHUSA BelecTB. [IoHsATHE O TeOpeTHYECKUX U
SMIMPUYECKUX METOJaX II0O3HAHUS B €CTECTBEHHBIX Haykax. IlperncraBieHuss o HaydyHOM
MO3HAHUHU HAa SMIUPUYECKOM YPOBHE: HaOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICTMPOBAHNE,
BbluncieHue. IlpencraBiaeHuss 0 HaydHOM IIO3HAHMM HA TEOPETHMUECKOM YPOBHE: Hay4HbIE
¢akThl, MpobiieMa, TMIoTe3a, TEOPUsl, 3aKOH.

SA3p1k xuMud. VICTOYHUKY XUMHYECKOW MH(POPMAIIUH.

[Tonstue o meromax paboOThl ¢ XUMHUYECKUMHU BemlecTBaMu. OO0pyqoBaHHE MIKOIHHON
xuMuueckoit naboparopuu. [IpaBuna 6e3omacHoro obpaiieHus ¢ BeniecTBaMu U 1a00paToOpHBIM
00opyaoBaHUEM.

Yuctele BemiectBa M cMmecu. [IpupogHble cMecH: BO3AYX, NPUPOIHBIA ra3, He(Tb,
IIPUPOJIHBIE BOJBI, TOPHBIE MOPOABI U MUHEpasbl. [IOHATHE O TOMOIE€HHBIX M I'€TE€POrE€HHBIX
cMmecsix. CriocoOsl pa3eneHus cmeceil. O4ncTKa BEIIecTB.



BemectBa M XMMHUYECKHME peaKkUMU. ATOMBI M MOJIEKYJbl. XHUMHUYECKHUE DJIEMEHTHI.
CuMBOIIBI XMMUYECKUX 3JIEMEHTOB. IIpocTeie M ciokHble BellecTBa. MeTalabl 1 HEMETaIUIbI.
BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumuyeckass Qopmyina. BaneHTHOCTP aTOMOB XMMHUYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OrmpeneieHre BaJCHTHOCTH D3JEMEHTOB IO  (Qopmyjiam
OMHApHBIX COEIUHEHHM M cocTaBieHHEe (GopMysl OMHAPHBIX COEAMHEHUH IO BAJIEHTHOCTH
anemeHTOB. OTHOCHUTENbHAsT aTOMHass Macca. OTHOCHUTENbHAs MOJEKyJsipHas Macca. MaccoBast
JI0JIs1 XUMUYECKOT0 3JIeMeHTa B coeiuHeHun. Haxoxenue npocreifmeil popmyibl BemecTsa 1mno
MacCOBBIM JI0JISIM 2JIEMEHTOB.

KomnuectBo BemecrBa. Monbs. MonsipHass macca. B3anMocCBsI3bp KOJIMUECTBA, MAacChl U
quciaa CTPYKTYpHBIX €IWHHI] BemecTBa. Pacdersl mo ¢opmynaM XUMHYECKHX COCTUHEHUH.
MousipHass Macca cMecu BewlecTB. MosbHas J0J8 XHMHUYECKOTO JJIEMEHTa B COEIUHEHUHU.
Haxoxnenue npocteifiieit popMyJibl BeliecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

du3znueckre U XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKU. Y CIOBUS
MPOTEKAHUsI XUMUYECKUX PEaKIMi. 3aKOH COXPAHEHHsI MacChl BEUIECTB. ATOMHO-MOJIEKYISIpHAS
teopusi. JKuszHp u gnearensHocTh M.B. JlomoHocoBa. Xumuueckue ypaBHEHHs. Tumbl
XMUMUYECKUX peaklUud (CoeAMHEHMs, pa3ioKeHHus, 3amelleHus, ooOmena). Pacuersl 1o
XUMHUYECKUM yPaBHEHUSIM.

OKCHepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C XUMUYECKOW MOCYIOH,
¢ mnpaBwiamMu paboTel B Ja0oparopud W TOpueMaMu oOpalieHus ¢ J1abopaTOpHBIM
obopynoBanueMm. M3ydeHume u omnucanne (U3HMYECKUX CBOMCTB OOpa3lloB HEOPTaHUYECKUX
BEIIECTB — METAJIJIOB U HeMeTaiioB. Habmonenne ¢pusznyeckux (IIaBieHUe BOCKA, TasTHUE JIbJA,
pacTHpaHue caxapa B CTyNKe, KHTIEHHE W KOHJEHCAIMsI BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAaHUE MEJHOM MPOBOJOKH, B3aMMOJEHCTBHE COABI WIM MeJla C COJITHOW KHCIIOTOM)
apneHuid. O3HakoMJeHHe C oOpa3namMM BellecTB KoimdecTBoM | mosb. HaOmionenwe u
ONMCAaHNE NTPU3HAKOB MIPOTEKAHNUS XUMUYECKUX peakuuil (pas3iiokeHue caxapa, B3auMOJCHCTBHIE
CEepHOM KHCIOTHI C XJIOPUAOM Oapus, MOJydeHHE U pasiiokeHue ruapokcuna meau (I1) mpum
HarpeBaHWM, B3aUMOJEUCTBHE kene3a ¢ pacTBopoM comu meau (II). Mzydenme cmocoOGoB
paszenieHuss cMmecel (C MOMOIBI0 MarHuTa, (QUIbTpPOBaHHE, BbINApUBaHUE, IUCTUILIALUSA,
xpomarorpadusi), TpoBEeICHUE OYMCTKH MOBapeHHOU conn. HaOmromeHne u omrcaHUe OMBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHHUS MACCHI.

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BelleCTB

IIpencraBnenust o rasax. Bozgyx — cmeck rasoB. CocraB Bo3ayxa. 3akoH ABOraipo.
Mossipubiii 006EM Ta30B. OTHOCUTENbHas IUIOTHOCTH TazoB. OmpeneneHHe OTHOCHUTEIHHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 10 M3BECTHON OTHOCUTEIBHOM IIOTHOCTH.
OOBbEMHBIE OTHOLIEHHSI Ta30B IPU XUMHUECKHUX PEaKIMSIX.

Kucnopon — snemMeHT m mpocroe BemecTBo. HaxoxzaeHue kuciaopoaa B NIPHUPOAE,
¢buznyecKkre U XMMHYECKHUe CBOMCTBA (peakluy ropeHus u okucienus). [lpomeccsl okucienus B
xuBoil mpupoae. Oxcunwl. Ilpumenenue kuciopoga. CrocoObl MOTy4YEHHsS KHUCIOpOAa B
nabopatopun M npomblieHHOcTH. [loHATHe o0 KaTtanuzatope. KpyroBopor kuciopoga B
npupoze. O30H — ayutoTpornHas Moaudukanus kuciopoaa. O30HOBBIN CIOH, €ro 3HaYeHHe s
JKUBBIX OpraHu3MoB. Pa3pyiieHne 030HOBOTrO Ciosl.

TernnoBoil 3¢ ¢eKkT XUMHUECKOW peaKlIuu, TEPMOXUMHUYECKHE YpaBHEHHS, OJK30- H
SHAOTepMUYECKHE peakunu. TornuBo. Mcnons3oBaHHME yrisi M MeTaHa B KadyeCcTBE TOIUIMBA.
3arpsizHenue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dekre.



Bogopon — »anemeHT M mpocToe BemecTBo. HaxoxzaeHue Bomopoga B IPHUPOIE,
¢du3nueckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, cIIocoObl oxydeHus. [lonsaTue o kucmorax
u coisix. Mcnonp3oBaHue BOJIOpoOAa B KaueCTBE TOILIMBA.

Bona. ®usnyeckne cBoiicTBa BoAbl. Boga kak pactBopurens. PactBopsl. HacsieHnHble n
HEHaChIIeHHbIE pacTBOpbl. PacTtBopuMocTh BemiecTB B Boje. dakTopsl, BiugOIIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAKEHHsI KOHILEHTpalUu
pacTBOpPOB: MaccoBasi [JI0JI1 PacTBOPEHHOIO BEIECTBA, MOJIApHAas KOHLEHTpauusa. Poib
PacTBOPOB B IPUPOJE U B KU3HU YEIOBEKA.

Xumnueckue cBoiictBa Bojbl. llonsitne 00 ocHoBanusx. llonsTHe 00 HHIUKATOpax.
KpyroBopot Bozbl B npupojie. 3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA NMPUPOIAHBIX
BOJI.

Knaccudukanuss neopranmyeckux coeauHeHuid. Oxcuawl. Knaccuduxanus OKCHIOB:
conmeoOpa3yromue  (OCHOBHbIE,  KHCIOTHbIE, amQoTepHble) U  HecojeoOpasyrolue.
Me:xyHaponHas HOMEHKJIaTypa OKCHIOB. TpHBHaIbHBIE Ha3BaHHA OKCUAOB. Dusnueckue u
XapaKTepHble XUMHUECKHE CBOICTBa OKCHJOB (B3aUMOJEHMCTBHE C BOJOW, C KHUCIOTaMH M
OCHOBaHUSIMH, C IpYTUMH oKcugamu). Ilorydenne okcunos.

ITonsiTE O TMIPOKCHIAX — OCHOBAaHUAX M KUCIOPOJACOAEPKAIIMX KHcIoTax. Kuciorsl.
Knaccugukamus kucinor. MexayHapoaHass HOMEHKJIATypa UM TPUBHAJIbHBIC HAa3BAHHs KHUCIOT.
dusnyeckre U XMMHUYECKHE CBOMCTBa KHUCIOT (B3aMMOJEICTBHE C MeTallylaMH, C OKCHAaMHU
METaJUIOB, OCHOBaHUAMH M coiiimu). Psi aktuBHoctn MetamioB H.H. bekeroma. Ilomyuenue
kucaoT. Kuciorsl B npupoae, IpUMEeHEeHNEe BaXKHEUIITNX KUCIIOT.

OcnoBanusa. Krnaccudukanus oCHOBaHWH: IMETOYM W HEPACTBOPHUMEBIE OCHOBAHHS.
Me:xyHaponHass HOMEHKJIaTypa ocHOBaHMW. TpuBHanbHble Ha3BaHUS ocHOBaHMM. lllenoun, nx
CBOMCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCHJAMH, KHUCIOTAMH M COJISIMH) U CIOCOOBI
nony4yenus. HepacTBopuMble OCHOBaHMs, MX CBOMCTBa (B3aUMOACWCTBHE C KHUCIOTaMH) M
crocoObl monydeHusi. AmdorepHocts. [loHsTHe 00 amdoTepHbIX THIPOKCHAAX (Ha mpumepe
TMJIPOKCHUJIOB IIMHKA U AJIOMUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJEHCTBHE C KUCIOTAaMH U
IeJI04YaMu) U MOJIy4YEHHUE.

Conu (cpenHue, KUCIble, OCHOBHBIE, JIBOIMHBIE). MexXIyHapoaHas HOMEHKJIaTypa COJIEH.
TpuBnanbHbIe Ha3BaHUS coyieil. DU3NYECKUE U XapaKTEPHbIE XUMHUUYECKHE CBOMCTBA HA TpUMEpe
cpennux coseil. [lomyuenue cosne.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMHU HEOPTaHUUYECKUX COEAMHEHUN.

DKCIIEpUMEHTAIILHOE N3YUYEHHE BEILECTB U SBJICHUN:

KOJIMYECTBEHHOE ONPEEIIEHNE COAEPKAHUS KUCIOPOJa B BO3/LYXE;

MI0JTy4yeHue, coOrpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOICTB KUCIIOPOAa;

HaOJII0/IEHUE B3aMMOJEHCTBHS BELIECTB C KUCIOPOJOM M YCIOBHI BO3HUKHOBEHUS U
MIPEKpPALEHUS TOPEHUS;

O3HAKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U ONMCAHHUE UX CBOWCTB;

HOJy4YeHue, coOupaHue, pacro3HaBaHUe U U3yUeHHEe CBOMCTB BOAOPOAa (TOpeHHe);

B3anMoJeiicTBre Bogopoa ¢ okcuaom meau (II);

UCCIIeIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3IMYHONW PaCTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OINPEIACICHHOW MOJSPHONW KOHILIEHTpAlUEld PacTBOPEHHOIO
BELIECTBA;

B3aMMOJICIICTBHE BOJIbI C METAJUIaMH (HATPUEM U KaJIbIIUEM);

OIIPECIIEHUE PACTBOPOB KUCJIOT U IIEN0YEH ¢ TOMOLIbIO HHAUKATOPOB;



ucclieloBaHre 00pa3IoB HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB;

n3ydeHue B3aumozeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KUCIIOT C
METaJUIAMM, pEaKIMil HEUTpaInu3alny;

MOJTyYeHUE HEpPacTBOPHUMBIX OCHOBAaHUM, BBITECHEHME OJHOTO MeTala APYTUM U3
pacTBopa coiu;

B3aMMOJCICTBHE THAPOKCUIA IUHKA C PACTBOPAMHU KHUCJIOT U ILEJI0YEH;

pEIIeHNEe DKCIEPUMEHTANbHBIX 3alad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCAHECHUI.

Ilepuonuyecknii 3axoH U Ilepuoguyeckass cucrema xumu4yeckux iemenros /. WU.
MemnpeieeBa

Crpoenue aToMoB. XUMHUY€ECKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

[lepBple TOMBITKM KJIACCUPUKALUU XHUMHUYECKUX dieMeHToB. [loHsTHe o rpynmax
(cemelicTBax) CXOJHBIX 3JEMEHTOB: IIEIOYHBIX U IIETOYHO3EMENbHBIX METajlulax, rajoreHax,
WHEPTHBIX (0JIArOpOJHBIX) Ta3ax. DJEMEHTHI, KOTOphie 00pa3yloT amM(pOTEpHBIE OKCHUIbI H
THJIPOKCHIBI.

Ilepuognueckuii 3akoH. OtTkpeiTHe Ilepnonnueckoro 3akona. Ilepmonmdeckas cucrema
xuMudeckux snemeHToB Jl. . MenneneeBa. KoporkonepuoHas u ATUHHONEPUOIHAST (OPMBI
tabnuisl «Ilepuonnueckas cucrtema xumudeckux snemeHToB Jl. Y. MenneneeBa». [lepuonsr u
rpynnsl (A- u b-rpynmsr).

Crpoenune atomoB. CoctaB atoMHbIX sjiep. M3orombl. PagmoakTUBHOCTE. DJIEKTPOHBI.
OneKkTpoHHas opOUTaIb. DHEPreTUYecKue YpPOBHM U TMOAYPOBHHM aToma: s-, p-, d-opOuTaiu.
ONEeKTpOHHbIE KOH(UIYpalluud U 3JIEKTPOHHO-rpaduyeckue (GopMmysbl aToMoB. Du3HUeCKHit
CMBICII MOPSIIKOBOIO HOMEpPA, HOMEpa Mepuoja U TpyINIbl d1eMeHTa. CTpOeHHE IEKTPOHHBIX
oOonouek aromoB mepBbix 20 xumuueckux nsnemeHToB [lepuoanyeckoit cuctemsr [I. U.
MenneneeBa: pacnpeielieHue 3JIEKTPOHOB IO JSHEPreTUYECKUM YPOBHSM, IOLYpPOBHSIM U
opouransam. Gusznyeckuii cmbica [leproandyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XMMUYECKHUX IEMEHTOB, METAJIUIMUECKUX U
HEMETAJUTMUYECKUX CBOMCTB IO TpynnaM U nepuogam. MzMeHeHne KUCI0THO-OCHOBHBIX CBOMCTB
COEJIMHEHUI XMMUYECKHX AJIEMEHTOB B MEpUOJax M rpynmnax. XapakTepuCTHKa XMMHUYECKOTO
3JIeMEeHTa Mo ero nosoxkenuto B [lepuoanueckoii cucreme J1. 1. Menneneena.

3nauenue [lepnonnyeckoro 3akoHa u Ilepruognueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHA HayKy U npakTUku. J[. M. Menzenees — ydeHbIN U TpaKJaHUH.

DJEKTPOOTPULATENBHOCTh ~ XUMUYECKUX  DJIEMEHTOB. XHMHMUYecKas CBsI3b. Buubl
XUMHUYECKON CBSI3U: KOBAJIECHTHAs IOJIIpHAs CBsI3b, KOBAJIEHTHAs HEIOJIApHAs CBsI3b, MOHHAs
cBA3b. MexaHn3Mbl 00pa30BaHNsl KOBAJIEHTHON U MOHHOW CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopMyiibl BemiecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckue u amopdHsle BemiecTBa. THUIBI KPUCTAUIMYECKUX PELIETOK: HOHHAS,
aTOMHas1, MOJICKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OnpeneneHue CTENEHEW OKHUCIEHHS AaTOMOB B OMHApHBIX
coenquHeHUAX. OKUCIMTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [lpoueccel OKkucieHus U
BOCCTaHOBJEHMs. OKHCIUTENM U BOcCTaHOBUTENH. (COCTaBI€HME ypaBHEHHH IPOCTBIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH W pacCTaHOBKA B HUX KOA(P(HUIMEHTOB METOA0M
AJIEKTPOHHOTO OanaHca.

OKCHepUMEHTAIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMHi METaJIOB U HEMETAaJLJIOB,;



MOJIETTMPOBAHUE CTPOEHHUSI MOJIEKYJ IIPH MOMOIIY PUCYHKOB, MOJEJEH, IEKTPOHHBIX U
CTPYKTYPHBIX (OpMYT;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluu pas3ioKeHNs, COSTUHEHUS).

MexnpeameTHblie CBS3H

Peannzanus MexnpeaMeTHBIX CBA3€H MPHU U3yUEHHHM XMMHU B 8 Kiacce OCyLIECTBISAETCA
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATUH, IPUHATHIX B
OTJIC/IbHBIX €CTECTBEHHBIX HAYKaX.

OOmre ecTecTBEHHO-HAyYHbIE TIOHATHS: sBJICHHE (TPOLIECC), HAYYHBIH (hakT, TUMOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KJIACCH(HKAINs, IePUOTUUHOCT, HAOIIOICHHE, YKCIIEPUMEHT,
MOJIEJINPOBAHHE, U3MEPEHUE, MOJIEIb.

@dusuka: sBJIEHUS NPUPOIbI, (PU3UYECKHE SIBICHUS, BELIECTBO, TEJO, (PU3NUECKUE
BEJIMYMHBI, €IUHUIBI HW3MEpeHusi, 00bEM, Macca, arperatHble COCTOSHHE BEIECTBA, aToM,
JJIEKTPOH, NPOTOH, HEWTPOH, HMOH, MOJEKyJa, CTPOEHHE Ta30B, >XKUJIKOCTEH U TBEPIbIX
(KpUCTAJUIMYECKHX) TeJl, YIEKTPUYECKUNA 3apsill, KOJTMUECTBO TETJIOTHI.

buonorus: 6uocdepa, porocunres, nporeccsl 0OMEHa BEIIECTB.

I'eorpadusa: armocepa, ruapochepa, MUHEpalbl, TOpPHBIE MOPOJBI, MOJE3HbIC
HCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorust:  TexHocdepa, MPOU3BOACTBO, XUMHUECKHE  TEXHOJOTHH,  ChHIPbE,
KOHCTPYKLMOHHBIE MaTepUabl.

9 KVIACC

BemecTtBo 1 XUMHYeCKas peaKkuust

[ToBTOpenue u yriyOjgeHHe 3HAHUM OCHOBHBIX pa3zenoB Kypca 8 kiacca. CtpoeHue
aToMoB. CBOWMCTBa aTOMOB XHUMHYECKHMX 3JEMEHTOB, MX KOJUYECTBEHHbIE M Kaue€CTBEHHBIC
XapaKTEPUCTUKHU (paauyc, AJIEKTPOOTPHULIATEIBHOCTD, SHEprus MOHU3ALIH).
[TocnenoBaTenbHOCTh 3aMOJNHEHUS 3JEKTPOHHBIX OpOMTajNeii aTOMOB MalbIX IEPUOJIOB.
OcoOeHHOCTH  3alOJIHEHUs  AJIEKTPOHHBIX  opOuTtaneil aroMoB  OONBIIMX  MEPHOJOB.
Ileproanueckas cUCTeMa XMMHUYECKHX JJIEMEHTOB B CBETE NPEICTABICHUN O CTPOCHUM aToOMa.
CreneHp OKHCIIEHUS U BaJIEHTHOCTH. lIpencraBneHne o nepuoanyYecKoil 3aBUCUMOCTH CBOWCTB
XUMUYECKUX  JIEMEHTOB  (3JIEKTPOOTPHULIATENIBHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA, KMCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIIOB U TMIPOKCHUIOB) OT CTPOCHHUS aTOMA.

Ctpoenue BemecTBa. BemecTBa B TBEpIOM, KUIKOM U ra3000pa3HOM COCTOSHUU. BuIibl
XMUMUYECKON CBSI3U: MOHHASA, KOBaJCHTHas (HEMOJspHAs, MOJSpHasi); OOMEHHBI M JOHOPHO-
aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJEHTHOM CBS3H.

MexmonexkyisipHble B3auMOJIEUCTBUS (BOJOpOJHAasi CBS3b, cuiibl Ban-nep-Baanbca).
TUnbl KPpUCTAITIMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METAJUIMYECKas, MOJIEKYJSIpHas — H
O0COOEHHOCTH HX CTPOCHMs. 3aBUCUMOCTb CBOICTB BeIlEeCTBA OT TUIA KPUCTAJUIMYECKOH
PELIETKH U BUJA XUMUYECKON CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH IpPOTEKaHWs XMMHUYecKHX peakiuil. Kiaccudpukarms
XUMHMUYECKUX PpEaKUMHi 10 pa3IuyHbIM IpU3HAKaM (II0 YUCIy M COCTaBy YYacTBYIOLIMX B
peaKIMy BEIIECTB, M0 TEIUIOBOMY 3((deKTy, Mo M3MEHEHHIO CTENCHEeH OKHCICHUS XMMUYECKUX
AJIEMEHTOB, [0 OOpaTUMOCTH, IO YYacTUIO KaTajlu3aTopa, I10 arperaTHOMy COCTOSIHUIO
pearupyromux BeIiecTB).



DJEeMEHThl XUMUUYECKON TEPMOJAMHAMUKH. DHEPreTUKa XUMHUYECKUX peakuuid. TernoBoi
3pPEKT XUMHUYECKOH peakiuu. ODK30- U HSHAOTEPMHUECKHE PEAKIHUH, TEPMOXUMHUYECKUE
ypaBHeHHUs. 3akoH ['ecca u ero cieacTBus. BerunciieHus 1o TEpMOXUMHUYECKUM YPaBHEHHUSM.

[ToHsiTHE O CKOPOCTM XUMHUYECKOW peakuuu. 3aKoH AelcTByrommx Macc. daktopsl,
BIUSIOUINE HAa CKOPOCTh XMMHUYECKOW peakiuu. DHeprus aktupBauuu. lloHatue o karamuse.
®depmeHThl. UTHTHOUTOPHI.

[TonsTie 00 o0OpaTUMBIX U HEOOPAaTUMBIX XUMHUYECKHX peakuusx. I[lonstue o
XUMHUYECKOM paBHoBecuu, mnpuHuun Jle Illarense. VYcmoBus cMemeHHs XHMHUYECKOTO
paBHOBecHsl. DaKkTOPBI, BAUAIOUINE HA COCTOSTHUE XUMUYECKOT0 paBHOBecus. [IpornosupoBanue
BO3MO)XHOCTH TPOTEKAHMS XMUMHUYECKHUX IPEBpAIlEHUN B Pa3IMYHBIX YCIOBUSX Ha OCHOBE
IpEJICTaBICHUNA 00 N3YUEHHBIX AIEMEHTAaX XUMUUYECKOW KUHETUKH U TEPMOJINHAMUKH.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  OKHUCIUTETbHO-BOCCTAHOBUTEIbHbBIE
CBOICTBa XUMUYECKHX AJIEMEHTOB, 3aBUCIMOCTb OT CTENIEHH OKUCJICHUs. BaykHble OKUCIUTENHN U
BoccTtaHOBUTENW. [lepmanranar kammst  (xapaktepuctuka). CocraBieHHe  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAKIMI C MCHOJb30BaHUEM METOAA SJIEKTPOHHOTO
Oananca.

DJNEKTpONUTHYECKAs JAUCCOLMalMa. XUMHYECKME peakluu B pacTBopax. Teopus
AIIEKTPOJIUTUYECKOH uccoranuu. PactBopenne kak pu3nKo-xuMudeckuii mporecc. Ilonstue o
rHpaTax W KpHUCTAUIOTHApATax. OJIEKTPOIMTHI W HEINEKTPONUThl. KaTHOHBI, aHUOHBIL.
MexaHn3M IUCCOIMALIMY BEIIECTB C PA3IMYHBIM BUJIOM XUMUYECKOU cBsi3u. CuibHBIE U c1a0ble
anekTponuThl. CTeneHb AMCCOIUAINK, KOHCTaHTa Juccouranuu. MloHHoe npousBeieHne BOADI.
Bonopoansiit nokazarens. UHAMKATOPBI. DIEKTPOIUTHYECKAS AUCCOIUALINAS KUCJIOT, OCHOBAaHUMN
U COJIEH.

Peakiiun woHHOro oOMeHa. VYCIIOBMS NPOTEKaHUs peakiuii HOHHOro oOMeHa.
MounexysipHble, MOJIHBIE M COKpAllleHHblE MOHHBIE ypaBHEHMs peakuui. CBONCTBa KHCIOT,
OCHOBaHMH M cCOJe B CBETE€ MPEACTABICHUN 00 DSIEKTPOIUTHUECKON JUCCOLUALUH.
KauecTBeHHBIE peaKI1 Ha UOHBI.

I'mppomms comseii. MoHHBIE ypaBHEHHs THAPOIM3a coyeil. XapakTep cpeisl B BOJIHBIX
pacTBOpax CoJeH.

OKCIEPUMEHTAIBHOE M3YyYE€HHE BEIIECTB W SBJICHHI: O3HAKOMJIEHHE C MOJEISIMU
KPUCTAITMYECKUX PENIETOK HEOPraHWYEeCKUX BEIIECTB — METAJJIOB U HEMeTasuloB (rpadura u
ayiMasa), CJII0KHBIX BEIIECTB (XJIOpHIa HATPHS);

HCCIJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKON PEaKLUu OT BO3JECHCTBUS pa3IMUHBIX
(baxTopoB;

OTIBITHI, WITIOCTPUPYIOIINE 00PaTUMOCTh XUMUYECKUX PEaKIUi;

HCCJIEIOBAHUE AJIEKTPONPOBOJHOCTH PAacTBOPOB, IIpollecca JUCCOLMALUU  KHUCIOT,
IIEeI0YEeH B COJICH;

MIPOBEJCHUE OIBITOB, WJUIFOCTPUPYIOIIMX TMPU3HAKA NPOTEKaHUS PEAKUUNA HOHHOIO
obmeHa (0Opa3oBaHUE OcajiKa, BhIICIEHUE Ta3a, 00pa30BaHKUE BO/IbI);

NpUMEHEHNEe UHIMKATOPOB (JIaKMyca, MEeTUJIOpaHXka U (heHoTanenHa) s ONpeesIeHHs
XapakTepa cpesibl B pacTBOpax KUCJIOT, OCHOBAaHUM U COJIEH;

IIPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuu pas3ioKeH!s, COETUHEHMS);

pacrno3HaBaHHE HEOPTaHUUECKUX BEIIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIUil HA HOHBI;

pellleHre SKCIEPUMEHTANBHBIX 334ay Mo TeMaM: «OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuum», «I 'uaponus coneny», « IMEKTPOIUTHYECKAS TUCCOLUAIUSY.



HemeTtauibl 1 MX cOeJUHEHHSA

OOmrast xapakTepucTuka HemeTauioB. OCOOCHHOCTH CTPOCHHUS aTOMOB XHMHYECKHX
AJIEMEHTOB, MPOCTHIX BEIIECTB, aIOTpomusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
HeMmeTal1oB. CpaBHUTENbHAS XapaKTEPUCTHKA COSAMHEHUI HEMETAIIJIOB.

OOmiast xapaktepucThka rajmoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TIaJIOT€HOB.
XuMHUeCKHe CBOMCTBa Ha NpuMepe xJjiopa (B3auMOJEHCTBHE ¢ MeTalllaMH, HeMeTaJllaMu,
BOJIOM, mienoyamu). XnopoBogopoa. ConsHas KHUCIOTa, XMMHMYECKHE CBOMCTBA, MOJIY4YECHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelye Xi10puabl
U X HaxoxX/JeHue B npupojie. [loHsaTue o kucaopoaconepkaiux KUCI0Tax Xjaopa U UX COJISIX.

VVIA-rpynmnbel. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCIICHUS.
Crpoenue u ¢uznyecKkue CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHbBIE
Moau(UKaIMK KHUCIOpOAa U cepbl. XHUMHUYECKHE CBOWCTBAa cepbl (B3aUMOJEHCTBUE C
HeMeTalllaMM, MeTajulaMH, KOHLEHTPHUPOBAHHBIMH A30THOM M  CEpPHOM  KHCIOTaMH).
CepoBojioposi, CTpoeHHe, (u3MYeckMe M  XMMHUYECKHe CBOWCTBA  (KUCIIOTHBIE U
BOCCTAHOBUTEINIbHBIE CBOWCTBA). OKCHABI Cepbl Kak TNPEACTAaBUTENN KHCIOTHBIX OKCHJIOB.
CepHucTas xkucnota u ee con. CepHas KuciaoTa, GU3NUECKUe U XUMUUECKUe CBoicTBa (00mme
KaK MpeJCTaBUTEINs Kiacca KUCIOT U creruduueckue). Coau CepHOM KUCIOTH. XHUMHUYECKHE
peakiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IOJyYeHUs CEPHOM KHCIIOTHI.
[IpencraBiaeHuss 0 XUMUYECKOM NPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM mpodeccusix. [Ipumenenue
CEepHOM KHUCIOTHI U cynbdaroB. KauecTBeHHblEe peakuuu Ha CyIb(UT-, cynbPua- u cyiabdart-
aHuoHbl. HaxoxaeHue ceppl MU €€ COCAMHEHHM B MNpUpPOAE. XHUMHYECKOE 3arpsi3HEHUE
OKpY’Karollel cpe/ibl COEMHEHUSAMH cepbl (KUCIOTHBIE 0K/, 3arpsI3HEHUE BO3/1yXa), CIIOCOObI
€ro NpeAOoTBPAILEHUS.

OOmiass xapakTepucTHKa 53JIeMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTETIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHHE B INpUPOAE, (QU3MUECKME U  XUMHUYECKHE CBOWCTBA
(B3aMMOJIEHCTBUE C METaJJIaMH, BOJOPOJOM, KHCIOpoaoMm). KpyroBopor azora B TpHpOJE.
AMMUaK, ero pu3MYecKkue U XMMHUYECKHE CBOMCTBA (OKHCIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO
pacTBopa), IPUMEHEHNE M TOJIy4YeHUE B JIAOOpPATOPUU U NPOMBINUIEHHOCTH. MOH aMMoOHMS,
JIOHOPHO-aKIENTOPHBIH MeXaHu3M ero oOpasoBanuss. Conu amMMOHUs, UX (uznyeckue u
XMMUYECKHE CBOWCTBA (pa3sioKEHHWE W B3aUMOJCHCTBHE CO ILEN0YaMH), HpPUMEHEHHE.
KauectBennas peaxuus Ha noHsl ammonust. Oxcugsl azora (I, I, 111, IV, V). A3zotucras kucnora.
A30THasg KHCJIOTa, €€ IMOoNy4YeHHe, (U3NUYEeCKHe U XHMHUYECKHe CBoWcTBa (0oOmme Kak
NPEJCTaBUTENsl Klacca KHUCIOT M CIeHU(HUECKue), NpUMEHEHHe. XHMMHUYECKHe pPEaKIty,
JIeKale B OCHOBE IMOJIy4YEHHUsI a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHL.
KauecTBeHHBIE peakuy Ha HUTpPaT- U HUTPUT-aHUOHBI. XHUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpesibl COeAMHEHUSAMHU a30Ta (KUCIOTHBIE 10%KH, 3arpsiI3HEHUE BO3yXa, MOYBbI U
BOJIOEMOB).

®ocdop, amtorponHsle Momudpukanuu ¢ochopa (6enbliii M KpacHbId  ocdop),
¢u3uueckue M XMMHYECKHE CBOMCTBa (B3aMMOACHCTBHE C MeTajllaMH, KHCIOPOIOM,
raJjoreHaMu, KOHIICHTPUPOBAHHBIMH a30THON U cepHoi kucinotamu). Oxcuasl pocdopa (111, V),
dochopHas kucnora, pu3NUIECKre U XUMUIECKHE CBONUCTBA, MmosTyueHrne. KadecTBeHHast peaxiust
Ha (¢ocdar-uonsl. [Ipeacrasnenus o ranorenuaax gocdopa (111, V).

[TonsiTre 0 MUHEpanbHBIX YA0OpeHUsX. A30THbIE, PochopHbIE, KOMIJIEKCHBIE YAOOPEHNUS.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl COEAMHEHUSAMH a30Ta U pocdopa.



OOmas xapakrepuctuka 3jeMeHTOB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTETIEHN OKUCIICHUS.

Yraepon, amutoTponHbie Moaupukaun (rpadut, anMas, ¢pyuiepeH, rpadeH, HAaHOTPYOKH),
¢u3znyeckue W XUMHYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB (B3aUMOJCICTBHE C MeTallJaMH,
HEMeTaJUlaMH, KOHIICHTPUPOBAaHHBIMH a30THOM M cepHOM kuciotamu). [lonstre 06 agcopOiuu.
Kpyrosoport yrnepona B npupoae. Okcusl yriepoja, ux Gpusndeckiue 1 XMMHUYECKUe CBONCTBA,
NEHCTBUE HA JKUBbIE OpPraHM3MBI, TONY4YeHHE M MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMbI
atMocepsl, cBs3aHHble ¢ okcugoMm yraepoaa (IV). YrompHas kuciota um ee CoiM, MX
¢usuueckue W XMMUYECKHE CBOMCTBa, TOJydeHHe U  npuMeHeHue. KapOoHaTsl,
rUapoKapOoOHaThl, X cBoicTBa. KauecTBeHHas peakuusi Ha KapOoHAT-MOHBL Vcmosibp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIICHHOCTH M CEIBCKOM XO3SICTBE.

[lepBoHayasibHbIE TOHATHUS 00 OPraHUYECKHX BEIECTBAX KAaK O COCIMHEHUSX YIJIEepoJa:
YIIEBOAOPOAbl (METaH, 3TaH, STWJIEH, AalleTWIEeH), 3TaHOJ, IJIMIEPUH, YKCYyCHas KHCIOTA.
[IpuponHble HMCTOYHUKH YIJIEBOAOPOAOB (yrojib, HMPUPOIHBIM ra3, HePTh), MPOIYKTHl HX
nepepaboTkd, UX Pojb B OBITY U NpOMbIIUIEHHOCTU. [loHATHE O OMONOTMYECKH Ba)KHBIX
OpPraHMYECKHUX BEIIeCTBaX — XHpaX, OeJKaxX, yIJIeBoJax — M HMX POJM B KU3HHM YEJIOBEKa.
EnvHCTBO OpraHnYecKuX U HEOPTraHUUYECKUX COEAMHEHNH.

Kpemuuii, ero ¢usudeckue u XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C METaJllIaMH,
KHCIIOPOJIOM, YIJIEPOJIOM, FaJlor€HaMH1), OJy4YeHUe U MpuMeHeHne. Poinb KpeMHMsI B IPUPOJIE U
texuuke. Okcua kpemuust (IV), kpeMHHEBast KUCTOTA, CUIIMKATHI: (PU3UYECKHE U XUMHUYECKUE
CBOIICTBa, MOJly4Ye€HUE U MIPUMEHEHHE B ObITY M MPOMBIIIJICHHOCTH. BajkHelre cTpouTenbHble
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGiembr OGe3omacHOTO
WCIIOJIb30BaHUS CTPOUTENIbHBIX MAaTEPUAIOB B TOBCEHEBHOM )KU3HU.

bop. Ocobennoctu crpoeHuss aroma. OOmmMe npeAcTaBiIeHUs O (UBNYECKUX H
XMMHUYECKUX cBoOWcTBax. bopHas kuciora.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

03HAKOMJICHHE C 00pa3IamMu MPUPOIHBIX XJIOPHJIOB (TAJIOTCHUIOB);

IIPOBEJICHUE OIBITOB, OTPAXKAIOMIMNX (U3MUECKUE U XUMUYECKHE CBOWCTBA FAJIOT€HOB U UX
COC/IMHEHHI;

W3yYE€HHUE CBOMCTB COJISTHON KHUCIIOTHI;

MpOBeJIcHNE Ka4yeCTBEHHBIX PeaKIUii Ha XJIOPHI-, OpOMU/I- U UOAUI-MOHBI U HAOI0IeHIE
IIPU3HAKOB MX IIPOTEKAHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMu cepbl U €€ IPUPOAHBIX COSAMHEHUI;

HaOJroIeHue mpoliecca 00yTIIMBaHUs caxapa Mo/ IeHCTBUEM KOHIIEHTPUPOBAHHON CepHOI
KHCJIOTBI;

M3y4YEeHHE XMMHUYECKUX CBOWCTB pa30aBI€HHON CEpHON KUCIIOTHI;

MPOBEJICHNE KAayeCTBEHHBIX peakuuil Ha cynbQua-, cynbpur- u cyiabpaT-uOHB U
Ha0JI0/IeHUE PU3HAKOB UX NMPOTEKAHMUS,

O3HaKOMJICHHE C (U3MYECKUMHU CBOiicTBaMH a3oTa, ¢dochopa M HX COEIUHEHUH,
o0Opa3iaMu a30THBIX U (OCHOpPHBIX YI0OpEeHUil;

NoJy4eHue, cooupanue, pacro3HaBaHie U U3yYeHHE CBOMCTB aMMHUaKa, U3y4eHUE CBOMCTB
coJieil aMMOHHUS;

MPOBE/ICHUE KaUeCTBEHHBIX PEaKIMii HA HOH aMMOHUSI, HUTPUT-, HUTPAT- U (hocdar-uoHbI
Y U3y4Y€HUE MPU3HAKOB UX MPOTEKAHUS;

VM3yYECHUE B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIbI0, CBOMCTB
(dhochopHOI KUCIOTHI K €€ COJEH;



03HAKOMJICHHE C MOJIEISIMA KPUCTAJUTMUECKUX PEIIeTOK anmasa, rpadura u dyiepeHa, ¢
MPOLIECCOM  aJICOPOLIMKA PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTJIEM U YCTPOHCTBOM
MIPOTHUBOTA3a;

MoJIy4yeHue, coorpanue, pacrio3HaBaHUE U U3YUEHHUE CBOICTB YIJIEKUCIIOTO ra3a;

MPOBEICHUE KAYEeCTBEHHBIX pEAKIMKA Ha KapOOHAT- W CHJIMKAT-HOHBI W H3yYCHHE
MIPU3HAKOB MX MPOTEKAHNUS;

M3y4eHHE B3aMMHBIX MTPEBPAIEHUI KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE ¢ O0pas3lamMu MNPUPOJIHBIX KapOOHATOB M CHIMKATOB, C MPOIYKIUEH
CUJIMKAaTHOM ITPOMBIIIIEHHOCTH;

pelIeHre HKCIEPUMEHTANIbHBIX 3ajad 1o Teme «BaxHeliline HeMeTalibl M UX
COCTMHEHUS.

MeTajibl M UX COeTUHEHUSI

OO6mme cBoiicTBa MeTaiuioB. O0IIas XapaKTepPUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB
Ha OCHOBAaHMM HX mnojoxxkeHus B [lepmoanueckoil cucreme xumudeckux saeMeHtoB J[. WM.
MenpaeneeBa u crpoeHuss atToMoB. Metamnel A- u B-rpynn. CTpoeHue npocCThIX BELIECTB —
MeTaJuIoB. MeTanueckas CBsi3b U METaJUIMYecKasi KpUCTAJUIMYECKasl penieTka (MIpUMUTHBHAS
KyOnueckas, OOBEMHO-IICHTPUPOBAaHHAs KyOWdeckas, TpaHEICHTPUPOBaHHAs KyOudeckas,
reKCaroHaJibHasi IUIOTHOYMAKOBaHHAsI). 3aBHUCHMOCTh (DU3MUYECKUX CBOWMCTB METAUIOB OT
CTPOCHUSI KPUCTAIUIOB. DJIEKTPOXUMHUYECKUN Psijl HApsDKEHU MeTaiwioB. OO0Ie XUMHIeCKue
cBoiicTBa MeTauioB. OOmue CcrnocoObl TOJYYEHUS METAJIOB, METAJUTYPrusi. DJIEKTPOIHU3
paciiiaBoB M pPacTBOPOB cCOJIEW KaK OJUH U3 CHOCOOOB MoiydeHHus MeTayuioB. [loHsTue o
KOPpPO3UU METaJJIOB, OCHOBHBIE CHOCOOBI 3aIIUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyTyH,
JIOpaIIOMUHUINA, OpoH3a). [IpMeHeHre MeTaIoB U CIIABOB B OBITY M MPOMBIIIIIEHHOCTH.

Memannwvt A-cpynn

[[{enounble MeTalIbl: TIOJIOKEHUE B [lepronnueckoi cucteMe XMMUYECKUX 31eMeHToB [1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOxjaeHHe B mpupozae. dusnyeckue U XUMHUUYECKHE
CBOMCTBA (Ha PUMEPE HATPUS U Kajus), moidydeHue. OKCUAbI U TUIPOKCUIBI HATPUS U KaJusl.
[IpumeHeHue MeNOYHBIX METAUIOB U UX COeIMHEHUN. bronornyueckas posib HATpUs U KaJlus.

[[{emounO3emMenbHBIE METAUIBI MarHuil W KajdbUui: mojoxxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, cTpoeHHME MX aTOMOB, HAXOXK/ICHHE B
npupoae. Pu3nueckue U XMMHUYECKHUE CBOMCTBA MAarHus M Kanblus. BaxHeillme coennHEHUs
KampIlUsl ¥ Marausi (OKCHJ, TUIPOKCHUI, COJIM), CBOWCTBA, MpuUMeHEeHHEe. JKEeCTKOCTh BOJABI U
crocoObl ee ycTpaneHus. KpyroBopot kKanbIus B IpUPO/IE.

AmomuHuii: nonoxenue B Ilepumonmueckoil cucteme xumuueckux snemeHtos JI. U.
MenpeneeBa, CTpO€HUE aToMa, HAXOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE CBOMCTBA
amoMuHua. AMGOTEpHBIE CBOMCTBA OKCHIa M THAPOKCH A amtoMuHus. [I[puMeHenne amroMuHus
U €ro CILIaBOB.

Memannwt b-cpynn

OOmrast xapakTepucTUKa MeTamioB b-rpynn (mOOOYHBIX TMOATPYIIN): MOJIOKEHHE B
[Tepuoanueckoit cucteme xumudeckux snemMeHToB JI. M. MenaeneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB. SIBJeHHE «IpoBaia» IEKTPOHA HA MPUMEpPE CTPOCHHSI aTOMOB Xpoma, MeH, cepedpa.
BanenTtHple cocTOsiHUST aTOMOB d-3JIEMEHTOB, CTEMCHH OKHUCIICHHS aTOMOB B COCAMHCHHUSX.
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHJIOB METAIOB OT 3HAUYCHHS
CTEMEHW OKHUCJICHHS OJJI€MEHTa B COCIMHEHHH (HAa TpUMEpEe COEAMHEHUN Xpoma).
[TepBoHavabHBIC TTPEACTABICHUS O KOMIUIEKCHBIX COCTMHCHHSX.



Menp u cepeOpo: CTpoeHUE aTOMOB, CTENIEHH OKUcIIeHHs. O0Iue KpaTKUe MpeiCTaBIeHUs
0 (pU3MUYECKMX M XMMHYECKUX CBOICTBAaX NMPOCTBHIX BEIIECTB (B3aMMOJIECHCTBHE C KUCIOTAMU-
OKHUCJIUTEISIMH), 00 MX OKCHJAaX, TMIPOKCHIAX U CONSIX, UX npuMeHeHuH. IlpencraBienust oo
aMMHauYHbIX KOMILUIEKcax cepeOpa u menu. KauecTBeHHbIE peakiMM Ha KaTHOHBI Menu (2+) u
cepebdpa.

[luHk: cTpoeHMe aroma, CTENeHb OKUCIEHUSA. XapaKTepUCTHKAa (U3MUYECKUX U
XMMHUYECKUX CBOMCTB, IpHUMEHEeHHe, aM(oTepHble CBOMCTBa OKCHAA M TUIPOKCHJA.
KauecTBeHHBIE peaKIMM Ha KATUOHBI [IUHKA.

Keneszo: crpoenne atoma, creneHu okuciaeHus. Haxoxnenue B npupone. @usnueckue n
XUMHUYECKHE CBOWCTBAa JKe€jle3a, IpUMEHeHue. buonormdeckas poab xeneza. Oxcumpl,
rugpokcuabl u coinu okeneza (II) m xemeza (III), ux cocraB, cBoOWCTBa U IOJIyYEHHE.
KauecTBeHHbIE peakIMy Ha KaTHOHBI kene3a (2+) u xenesa (3+). UyryH u cranp — cCIUIaBbl
xene3a. [lpow3BOACTBO dYyryHa U CTajgd. OKOJOTHYECKHE TMPOOJEMBI, CBS3aHHBIC C
METAJIITyprU4€CKUMU IPOU3BOICTBAMM.

OKCIIEpUMEHTAIIBHOE N3Y4YCHHUE BEILECTB U SBJICHUN:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CIUIABOB, UX (PU3NYECKHMHU CBOWCTBAMH;

MOJIETTMPOBAaHUE METAJUINYECKON KPUCTAININYECKON PEILETKH;

U3y4YEHUE B3aUMOJCUCTBUS METAUIOB C BOJOH, C pPACTBOPAMU COJEM M KHUCIOT,
HCCJIEIOBAaHUE TPOIECCOB DJJIEKTpoian3a pacTBopoB xyopuaa menu (II) wm wmonmmma xamus,
KOPpPO3UHU METAJLIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJIEHCTBUS OKCHJIOB KalblUs W HATpUs C BOJOW, HX
THAPOKCHIIOB — ¢ okcuaoM yrieposa (IV) u kucinoramu;

U3yuyeHHe CBOMCTB KapOOHATOB U THAPOKApPOOHATOB KaJblIUs, )KECTKOW BOJIBI;

M3Yy4YEHHE IIPOLIECCOB MOIYYEHHs THAPOKCUIOB XKele3a, UX XUMUYECKUX CBOWUCTB;

U3y4YEHHE NPU3HAKOB NMPOTEKaHMUs KAau€CTBEHHBIX PEAKIM Ha MOHBI (MarHus, KaJbLus,
aNIOMUHUSA, IMHKA, jxene3a (2+) u xenesa (3+), meau (2+);

HaOJII0/IEHUE U ONMCAaHUE OKpAIllMBaHUs IUIAMEHN MOHAMHU HATpPUs, KaJus U KaJIbLIUs;

uccienoBaHie aM(QOTEpPHBIX CBOWCTB MAPOKCHAA altoMuHus, ruapokcua xpoma (II1) u
THJIPOKCH/IAa ITUHKA;

pellIeHne SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelIme MeTauibl ¥ X COCIUHEHUS.

XuMHUA U OKPYKAKIIAS cpeaa

BemectBa u MmaTepuansl B IOBCEIHEBHOW >KM3HHM 4YEJIOBEKa. BaxHeiline BemecTtsa U
MaTepHualbl, 00JacTi MX NpUMEHeHUs. besomacHoe HMCMONb30BaHUE BEIIECTB M XUMHUYECKHUX
peaknuii B ObITy. [lepBast mOMOIIb IPU XUMUYECKUX 05KOTaX U OTPABICHUAX.

Hosble maTepuaibl 1 TEXHOIOTUU. [[pHHIMIIBI «3€TI€HON XUMUW.

OCHOBBI 3KOJIOTMYECKOH TI'PaMOTHOCTH. XHUMHUS U 3/0pOBbE. 3HAUEHHE H3YYaeMbIX
XUMHYECKHX D3JIEMEHTOB M HX COEJAMHEHUH I (PYyHKIMOHMUPOBAHUS OpraHu3Ma 4eJOBeKa.
[TonsTHE 0 310pOBOM 00pa3e KU3HHU.

XUMHUECKOEe 3arps3HEHNE OKpY Karollel cpeibl. DKOJorndeckue npo0aeMbl, CBI3aHHBIE C
COCIMHEHUSAMH YIJIEpPOAA, a30Ta, cepbl, TshKenblXx MeramuioB. [lonsatue o ITJIK. Pons xumuu B
PELICHUH YKOJIOTHUECKUX MPOOIIEM.

OKcriepyMEHTabHOE M3YYEHHE BEUIECTB M SBJICHUH: O3HAKOMJICHME C OOpaszlamMu
MaTepuasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTepUalbl), ONPEAEIECHNE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJIEIMPOBAHUE Mpoliecca OOpa30BaHUS KUCIOTHOTO JI0XK[S, U3YYEHHE €ro
BO3/ICHICTBUS HA MaTE€pHAIbI.

IHoBTOpeHue u 00001IeHNEe 3HAHUI OCHOBHBIX pa3/ieJioB KypcoB 8-9 kiaccoB



Ilepuognueckuii 3akoH M Ilepumoaudeckass cucremMa XMMHUYECKHMX JJIEMEHTOB B CBETE
IIPEJICTABICHUA O CTPOEHUS aTOMa. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB U UX COEMHEHMH B NEpHOax U TpyIax.

CrpoeHnue BeliecTBa B TBEPJIOM, KUIKOM U Ta3000pa3HOM COCTOSIHMM. Buibl XuMuyeckoi
CBSI3U. 3aBHCHMOCTH CBOMCTB BEIIECTBA OT THINA KPUCTAUIMYECKOM pEIIETKH W BHUAA
XUMHUYECKOHU CBS3H.

Knaccugukanus XUMHUECKUX peakUMid MO pa3IuuHbIM Ipu3HakaM. IIporHo3upoBanue
BO3MO>XHOCTH TPOTEKAHMS XMMHYECKHX IPEBPAIEHUH B Pa3IMYHBIX YCIOBUSAX HA OCHOBE
IIPEJICTAaBICHUA XUMUUECKONH KHHETUKU ¥ TEPMOIMHAMUKHU.

XUMHYECKHE peakuuud B pacTBopax. [maponus cosed. Peakuum — okuciaeHus-
BOCCTAHOBJICHUSI. DJIEKTPOJIU3.

CBolicTBa KHCIIOT, OCHOBAaHUI U COJI€l B CBETE MpEACTaBICHUM 00 3JIEKTPOIUTHYECKON
JUCCOLIMAIIMU M OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINX.

Meostcnpeomemnuwie ceéa3u

Peanuszanus MeXIpPEIMETHBIX CBA3E€H NPU M3YyYEHUHM XUMHUU B 9 Kilacce OCyIECTBISAETCS
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATUH, IPUHATHIX B
OTJIE/IbHBIX €CTECTBEHHBIX HAyKaXx.

OOmre ecTecTBEHHO-HAYyYHBIE TIOHATHS: sBICHHE (TPOLIECC), HAYUHBIH (akT, TUMOTE3a,
TEOpHs, 3aKOH, aHaJIM3, CUHTE3, KJIACCHU(HUKAINS, IEPUOJUIHOCT, HAOIIOICHHE, YKCIICPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTUSI, MAaTEpUAIIbI.

dusuka: BEIIeCTBO, TeNO, (PU3NUYECKHe BEIMYMHBI, €AMHULIBI U3MEpPEHHs, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIBI, arperaTHbIE COCTOSIHUE BEILECTBA, CTPOCHUE ra30B,
KHUJIKOCTEH M TBEPAbIX (KPUCTAJUIMYECKMX) TEJ, KpUCTAJUIMYECKasl pelleTKa, 3JIEKTPOH, SO
aToma, NMPOTOH, HEMUTPOH, MOH, HYKJIHJI, U30TONbI, KBAaHTHI, PaHMOaKTUBHOCTb, ajbda-, 6eTa- u
raMMa-u3JIydeHue, JJIEKTPUYECKUN 3apsl, NPOBOJHUKH, IOJIYNPOBOJHUKH, JUAJIEKTPHUKHU,
COJIHEYHBIH CIIEKTp, Pa3JIo’KeHHE OEIOro CBETa B CHEKTP.

buonorusi:  skocucrema, Ouocdepa, ¢orocuHTe3, TMporecchl 0o0MeHa  BEIIECTB,
MUHEpPAJIbHBIE YI00pEHUS, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI, IUTAHETa 3EMJIS.

TexHoNOrUsA:  CTPOUTENBHBIE  TEXHOJIOTHH,  CEJIBCKOXO3SMCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTHH JIEKTPOHHON ITPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITIPOI'PAMMLI 1[I0 XMMHUU HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS (YIJIVYBJIEHHBI YPOBEHD)
JIMYHOCTHBIE PE3YJIbTATHBI

JlugHOCTHBIE pe3ynbTaThl OCBOCHUS TMPOTPaMMbl OCHOBHOTO 0OIIEro 0Opa3oBaHHs
JIOCTUTAIOTCSL B X0/ OOYYCHHSI XMMHU B €IMHCTBE YU4€OHOW M BOCIUTATEIHHOM NESITEIBHOCTH
o0pa3oBaTelbHOM  OpraHU3allid B  COOTBETCTBUM C  TPAAMIHUOHHBIMU  POCCHHCKUMU
COLIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, TPUHSATBIMU B OOIIECTBE
MpaBUJIaMd ¥ HOPMaMHU TIOBEJIEHHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS
U COLMATH3AINH 00YYaroIINXCSl.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OpPHUEHTAIMHA M PaCHIMPEHUE OMBbITA JIEATELHOCTH Ha €€
OCHOBE, B TOM YHUCJI€ B YaCTHU:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA

MIPOSIBJICHUE IIEHHOCTHOIO OTHOIIEHHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HAy4HOMY M
HMCTOPUYECKOMY HACIEIUIO, IOHUMAaHHUE 3HAYEHUs XMMUYECKOW HAYKH U TEXHOJIOTMH B KU3HHU
COBPEMEHHOT0 00IIIeCTBa, B pa3BUTHH SKOHOMHUKH Poccuu 1 cBOero peruoxa;

2) rpa:kIaHCKOro BOCIIMTAHUS:

MPE/ICTABICHUE O COIMAJIbHBIX HOPMax M MPaBHIAX MEXKJIMYHOCTHBIX OTHOIIEHUU B
KOJUICKTUBE, TPOSIBIICHHE KOMMYHUKATUBHOM KyJbTYphl B Pa3HOOOpa3HON COBMECTHOM
JIeATeTLHOCTH;

CTPEMJICHHE K B3aUMOTIOHMMAHHUIO ¥ B3aWUMOIIOMOIIM B MpoIecce YIeOHON M BHEYUEOHOM
JIeATEIbHOCTH;

TOTOBHOCTh OIICHUBAaTh CBOE IOBEJCHUE W IIOCTYNKM CBOMX TOBAPUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

3) dopMupoBaHNsi HEHHOCTH HAYYHOI0 MIO3HAHUS:

MHpPOBO33PEHUYECKHE  TPEJACTABJICHHUS O  BEIIECTBE M  XUMHUYECKOM  peakIluw,
COOTBETCTBYIOIIHUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH W HEOOXOJIUMBIC JJIi TOHUMAaHUS
CYIIHOCTH HAy4YHOW KapTHUHBI MUDA;

OCO3HAaHWE IIEHHOCTH HAy4YHOTO TIO3HAHUSA I Pa3BUTUSA KaXJOTO YEJIOBEKa |
MIPOU3BOIUTENBHBIX CHJI O0IIECTBA B LIEJIOM, POJIHM U MECTa HAyKH « XUMHS» B CUCTEME Hay4HbIX
MIPEACTABICHUIN O 3aKOHOMEPHOCTAX Pa3BUTHUS NPHUPOABI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJTHON
Y TEXHOJIOTUYECKOMN CPENON;

MO3HAaBaTeNIbHAss MOTHUBAIMS W HMHTEPEC K OOYYEHHIO, TOTOBHOCTh W CIOCOOHOCTHh K
CaMOpPa3BUTHIO M CaMOOOPA30BaHUIO, K HCCIEIOBATEIILCKON EATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HaNpaBICHUS M YPOBHS JAIBHEUIIIETO O0yUYCHHUS;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKAa Ha 3/J0pOBbII 00pa3 >KM3HH, OCO3HAHHE IIOCIEJICTBUNH M HEMPUATHE BPETHBIX
MpUBBIYEK (YMOTPEONECHUS alKOrojis, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOIIOJCHUS
npaBul 0€30MACHOCTH MPHU OOpAIICHUH C XUMHUYECKUMHU BEIIECTBAMU B YUEOHBIX U JKU3HEHHBIX
CUTyalusX;

5) TpyaoBOro BoCiMTaHUA:

(hopMHpOBaHKME LIEHHOCTHOTO OTHOIICHUS K TPYJIOBOM NEATETbHOCTH KaK €CTECTBEHHOMU
MOTPEOHOCTH YEJIOBEKA M K UCCIE0BATEIBCKOM JCSITEIIBHOCTH KaK BHICOKO BOCTPEOOBAHHOMW B
COBPEMEHHOM OOIIIECTBE;



pa3BUTHE MHTEpeca K mpodeccusM, CBI3aHHBIM C XMMHEH, B TOM 4Hcie K Ipodeccusim
Hay4HOU cepbl, 0CO3HAHUE BO3MOXKHOCTH CaMOpealIn3aluu B 3Toi cgepe;

6) 3K0J10rM4€CKOro BOCIIUTAHUA:

OCO3HaHHE HEOOXOAMMOCTH OTHOLIEHMsI K MpPHUpOJE KaK MCTOYHHUKY *XU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHUS;

MIOBBIIIEHUE YPOBHSA 3KOJIOIMYECKON KyJIbTypbl: IPUOOpETEHHE OIbITa IJIaHUPOBAHUS
MIOCTYIIKOB M OLCHKM MX BO3MOXKHBIX IOCIEACTBMM UI1 OKpYXKalolleW Cpelbl; OCO3HaHHE
ro0aJIbHOTO  XapakTepa SKOJIOTHYECKMX TMpoOsieM M MHyTedl HX peleHHs; CHocoOHOCTh
IIPUMEHATH 3HAHUS, MOJIy4aeMble NPU HW3YYEHMM XMMMHM, JJISl PEIICHHs 3a]ad, CBSI3aHHBIX C
OKPY’KaIOIIEH Cpelof; aKTUBHOE HEIPUATUE NEHCTBUN, IIPUHOCIIINX BPEJ OKPYXKAIOLIEH Cpee;
OCO3HaHHE CBOEH POJIM KakK TpakJaHWHA U MOTPEOUTENS B YCIOBUIX B3aUMOCBS3H IIPUPOIHOM,
TEXHOJIOTMYECKOW M COLMAIIBHOM CPEN; TOTOBHOCTh K YYACTHIO B NPAKTHYECKOU JIEATEIBHOCTH
SKOJIOTMYECKON HAIIPaBICHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertamnpeameTHble pe3yiabTaThl OOYYarOIUMXCs, OCBOMBIIMX MPOrpaMMy [0 XHUMHUH
OCHOBHOT'0O 00111ero 00pa3oBaHus, BKIKOYAIOT:

v’ YCBOCHHE MEKTUCIUIUTMHAPHBIX (MEXIIPEIMETHBIX) OHATHH, OTPAKAIONINX MATEPHATbLHOE
€IMHCTBO MHUpa U IpOLECC NMO3HaHMs (BELIECTBO, CBOMCTBO, dHEPrus, SIBJICHHUE, HAay4HBII
¢axT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOpHs, HAOII0IeHUEe, U3MEPEHUE, UCCIIEJOBAHHE,
AKCIIEPUMEHT U JIpYyTHUe);

v’ OBJIaJIcHUE YHUBEPCAJIbHBIMHU y4eOHBIMU JIEHCTBUAMU (mo3HaBaTEeNbHBIMH,
KOMMYHHUKaTUBHBIMM, DETYJISATHUBHBIMM), BaXXHbIMU JJIs TIOBBIEHUS 3((HEKTUBHOCTH
OCBOCHMSI COJEp)KaHUS ydeOHOro mnpeamera, (OPMUPOBAHMS KOMIIETEHLMH, a Takke
POEKTHO-MCCIIEI0BATENBCKOM JIeATETbHOCTH 00YyYatoLINXCs B Kypce XUMUU;

v/ cmOCOOHOCTH UX HCTIOIB30BaTh B yUeOHOM, TIO3HABATEIBHOM U COIMATBHOMN MPAKTHUKE.

ITo3HaBaTebHBbIE YHMBePCcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3zoBble Jloruyeckue aeiicTBus:

YMEHHSI HUCIOJb30BaTh MPHEMbl JIOTHYECKOTO MBIIUIEHUS MpPU OCBOEHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKMX IOHATUH (BBLACHATH MX CYLIECTBEHHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU MOHATHIMM); aHAJIU3UPOBaTh, CPAaBHUBATh, 0000IIATH,
BbIOMpPAaTh OCHOBaHMA Ul KIacCUPUKAIMM M CHCTEMAaTHU3allUM XHMHYECKHUX BEIIECTB U
XMUMUYECKUX PEaKLMH; yCTaHABIMBATh IMPUYMHHO-CIEICTBEHHbIE CBS3M MEXIy OObEKTaMHU
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHbBIE, NEAYKTUBHBIE, 110 AHAJIOTHUH);
npeuiaraTb KPUTEPUH M BBISBISATH OOIIME 3aKOHOMEPHOCTH U IMPOTHUBOPEUHUS B HM3Y4aeMBIX
Ipoueccax M SBJICHUSX; MPOBOAUTH BBIBOJABI M 3aKIIOUYEHMS; YMEHHUS MPUMEHSATh B IpPOLECCE
MO3HAHUS MOHATHUS (TpPEIMETHbIE U METalpeJIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCTIONIb3yeMble B XMMHHU, IIPeoOpa30BbIBaTh MOJENbHBIE MPEICTABICHUS — XMMHYECKHH 3HAK
(cuMBOJI 371€eMEHTa), XMMUYecKast GopMysa U ypaBHEHHE XUMUYECKON PeaKkIMy — MPU peIeHUun
y4eOHBIX 3a/1a4; C YYeTOM 3TUX MOJENbHBIX MNpPEICTAaBICHUN XapaKTepHU30BaTh H3ydaeMble
XMMHUYECKHE BEUIECTBA U XMMHUYECKNE PEAKIIUH.

BbazoBble HcciaenoBatenbcKHe AeiicTBHA (MeTOAbI HAYYHOI'0 MO3HAHMS BelIeCTB H
sIBJICHUI):

YMEHHUS IPUMEHATH METO/Ibl HAYUYHOT'O MIO3HAHUS BELLIECTB U SIBJICHUN HA IMIIMPUUYECKOM U
TEOPETUYECKOM YPOBHSIX B YyueOHOW TIIO3HABATEIbHOW M IPOEKTHO-HCCIIEI0BATEIbCKON
NeSITEIbHOCTH;



YMEHHUSI MCIIOJIb30BaTh MOCTAaBJIEHHBIE BOMPOCHl B KayecTBE MHCTPYMEHTA IO3HAHHUS U
CaMOCTOSITEJIbHO CTaBHTh BOIPOCHI; AHATU3UPOBATh (DAKThI, BBIABIATH U (HOPMYIHPOBATH
npo0OsieMy, ONpenensTh Leidb U 3a/adl, COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBI; MpeylaraTh
ONUCATENBHYI0 WIH OOBSCHHUTENBHYIO THUIIOTE3y M OCYHIECTBISATH €€ MPOBEPKY; YMEHUS
MIPOBOJIUTH H3MEPEHHS HEOOXOAMMBIX MapaMeTPOB, BRIYHUCICHHUS, MOJICTUPOBaHHE, HAOIIOICHUS
U JKCIEpUMEHTHI (peanbHbIe U MBICICHHBIE), CAMOCTOSITEIILHO MPOTHO3UPOBATH PE3yJIbTAThI,
dbopMynpoBaTh 00001IeHUST ¥ BBIBOBI IO Pe3yJibTaTaM MPOBEACHHOTO OIbITA, UCCIIECOBAHMS,
COCTaBJIATh OTYET O MPOJIETaHHON paboTe;

Pabora ¢ unpopmanmeii:

YMEHHUSI OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(OpMaIuK (Hay4HO-TIOMYJIsIpHas
JaUTEepaTypa XHMHYECKOTO COZAEp)KaHUsS, CIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa);
aHATM3UpOBaTh  HMHQOpPMAIMIO W  KPUTHYECKH  OIEHWBATh €€  JOCTOBEPHOCTh U
HETPOTUBOPEYUBOCTh, OTOMPATh M MHTEPIIPETUPOBATh MH(POPMAITUIO, 3HAUUMYIO JUTS PEIICHUS
y4eOHOM 3a/layl; YMEHHUs NMPHUMEHSThb pa3jMuHble METOAbl M (OPMYIUPOBATH 3alpOChl MPHU
noucke U 0Tdéope MHPpopMaIK, HEOOXOAUMOMN sl BBIMOIHEHHUS YYEOHBIX 3a7ay; HUCIOIb30BaTh
MHPOPMALIMOHHO KOMMYHHUKATHBHbIE TEXHOJOIMM M PAa3JIMYHble TIOMCKOBBIE CHCTEMBI,
CaMOCTOSITEJIFHO BBIOMpATh ONTUMANbHYIO (hOpMy HpeicTaBiIeHus HHPOpMauu (CXeMBbl,
rpaduKy, TUarpaMMebl, TaOJIHIbI, PUCYHKH U JIpyrue (GopMbl); YMEHHS UCIOIB30BATh HAYYHBII
S3BIK B KaU€CTBE CPEACTBA pabOTHl C XMMUYECKOH MH(pOpMAaIMell; TPUMEHATh MEXIPEIMETHBIE
(pusmueckne u MaTeMaTHUECKHE) 3HAKK U CUMBOJIBI, (OpMYJIbl, aOOpEeBHATYPbI, HOMEHKIIATYpY,
UCTIONTB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

1) ymenus o6menus (MMCbMEHHOM U YCTHOM KOMMYHHKAIIAHN):

NPE/CTaBIATh IOJYYCHHbIE PE3YyJbTaThl IMO3HABATENIBHOM JESATEIBHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTax; IyOJUYHO BBICTYNATh C MpEe3eHTALUEil pe3ysbTaTOB BBIMOJIHEHUS
XMUMUYECKOTO JKCIIepUMEHTa (MCCIeloBaTeIbCKON JIaOOpaTOPHON HIIM MPAKTHUYECKOW pabOTHI,
y4eOHOTO TPOEKTA); B XOJIe JUAJIOTa W (MJIH) JUCKYCCHU 33JIaBaTh BOIMPOCHI MO 00CYXIaeMOi
TEMe W BBICKa3bIBaTh WU, (POpPMyIMpOBaTH CBOM TPEIJIOKEHUS OTHOCHUTEIFHO BBITIOITHEHUS
MPEIJI0KEHHOM 3a/1auu.

2) yMeHHUs y4eOHOTO COTpYIHNYECTBA (TPyIIOBasi KOMMYHHUKAITHS ):

y4acTBOBaTh B TIPYNMNOBBIX (GopMax pabOThI: IUIAHUPOBATH OPTraHU3ALMI0 COBMECTHOU
paloThI, ONpPENENATh CBOKO POJb, PACHpPEACATh 3aauyd MEX]y YJeHAaMU T'PYIMIbI; BHIMOIHATh
CBOIO 4acTh pabOTbI, KOOPIAUHUPOBATH CBOU JCHCTBUS C IEHCTBUAMHU JIPYTUX UJICHOB KOMAaH/BbI,
OTpeNeNATh KPUTEPUH IO OIICHKE KauecTBa BBIOJHEHHOM pabOThl; pemaTh BO3HHKAIOIIUE
npoOJeMbl Ha OCHOBE ydeTa OOIIMX WHTEPECOB W COTJIACOBAHMS IO3UIMHA, y4acTBOBATH B
o0cyxeHnu, 0OMeHe MHEHHSIMH, «MO3TOBOM IITypMe» U IPYTUX popMax B3aMMOJICHCTBHSL.

PeryasiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiicTBUS

OBnaneHne yHUBEPCATbHBIMU YYEOHBIMH PETyJIATUBHBIMH JCHCTBHSIMH BKIIIOYAET
pa3BUTHE CaMOOpPraHU3allUU, CAMOKOHTPOJIS, CAMOKOPPEKIINH, B TOM YHUCIIE:

YMEHHUsl pellath y4deOHble M HCCIIeAOBATENbCKUE 3a/laud: CaMOCTOSTENIbHO BBIOUpATh
croco0 pemieHust yuyeOHOW 3ajjauM (CpaBHMBATh HECKOJBKO BapHaHTOB DPEILICHMS, BHIOUpPATh
HanOosee TMOAXOMAIIMKA C YYETOM CaMOCTOSATENBHO BBIJCIICHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO palOTy MpHU peIICHUH yueOHOM MM MCCIIeI0BATENbCKOM 3a/1aui; Ha OCHOBE MOJTYYEHHBIX
pe3yabTaToB (OPMYITHPOBATH OOOOIICHUS M BBIBOABI, MPOTHO3HPOBATH BO3MOXHOE DPa3BHTHE
MPOIIECCOB; AHAIM3HPOBATH PE3YJIbTAThl: COOTHOCHUTH CBOM [CHCTBHS C IUIAHUPYEMBIMHU



pe3yibTaTaMu, OCYILECTBIATh CAaMOKOHTPOJb  JIEATEIIbHOCTH; KOPPEKTHPOBATH  CBOKO
JIeTCIIBHOCTh HA OCHOBE CaMOaHAaIN3a U CAMOOIICHKH.
NPEIMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3yJabTaThl OCBOCHHUS MPOTPAMMBI 1O XHUMHU OCHOBHOTO OOIIEro
00pa3zoBaHus Ha yriayOJEHHOM YPOBHE MMEIOT OOIIEe COAEpKAaTEeIbHOE SJIPO C MPEIMETHBIMU
pesyiabTaTaMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEXIY COOOM, YTO TMO3BOJISAECT PEaTM30BHIBATH
yriIyOJICHHOE HM3y4YeHHE KaK B paMKax OTIEIbHBIX KJIACcCOB, TaK M B paMKaxX pean3aliuu
WHAMBUAYAIbHBIX 00pa3oBaTeNbHBIX TPAaeKTOpHil, B TOM YHCIE HCIONB3YS CETEBOE
B3aMMOJIeiicTBre opranu3aiuu. [1o 3aBepiieHny peanu3ainuy IporpaMMBbl yTIyOIeHHOTO YPOBHS
0o0ydaroIuecs: CMOTYT JIeTallbHee OCBOUTH MaTepUall, OBJIAIETh PACIIUPEHHBIM KPYTOM MOHSITHIA
Y METOJIOB, PEeNIaTh 3a7a4u 00JIe€ BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3ysabTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOMIMMHCS HAay4YHBIX 3HaHUMH,
YMEHUU B CIOCOOOB JIEUCTBHM, CHEIU(UUECKUX JIJIST MPEIMETHON 00J1acTH «XUMHSI»; OCHOBBI
HAay4YHOT'O MBIIIJICHUS; BUIbI ICSITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUSI, €T0 UHTEPIpPETAIUH,
npeoOpa3oBaHMIO M MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX M PEATBbHBIX KU3HCHHBIX YCIOBUSX;
o0ecrneynBaroT BO3MOXKHOCTD YCIIEITHOTO 00YYESHHsI Ha CIIEIYIOIeM YPOBHE 00pa30BaHMUS.

K koHuity obOydenuss ¢ 8 knacce y oOydaromerocs OynyT chopMHpOBaHBI CIETYIOIINE
MpeAMETHBIC PE3YIbTaThl U3YUEHHUS XUMUU Ha YIJ1y0JIeHHbIM YPOBHE:

PacKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKHX TIOHATHUM: aTOM, MOJIEKYJa, XWMHUYECKHI
AJIEMEHT, METAJlJI, HEMETAJUI, aJUIOTPOINs, IMPOCTOE BEIIECTBO, CIOXKHOE BEHIECTBO, CMECh
(omHOpOHAS M HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIsipHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca, MaccoBas J0JIsI XMMHUYECKOrO 3JE€MEHTa B
COEIMHEHUH, MOJISIPHBIA 00BbEM, OTHOCUTENbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
collb, aM(OTEpHBI OKCHJ, aMPOTEPHBIN TUAPOKCUI, XMUMHUECKas peakius, KiacCu(pUKaIus
peakuii: peakiuu COCTUHEHHS, PEAKIIUN PA3TIOKEHUs, pEaKliy 3aMeIIeHUs, peakinu oOMeHa,
9K30- U DHJIOTEPMUYECKUE DPEAKINH; TEeIuIoBoW 3(D(eKT peakmuu; sApO aroma, dJIEKTPOHHBIHN
CJIOM aTroma, aTOMHasi OpOUTalb, PauyC aToOMa, XMMUYECKas CBs3b, MOJIApHAs W HEMOJISpHAS
KOBAJICHTHAs CBs3b, MOHHAsI CBS3b, MOH, KaTHOH, aHWOH, PACTBOP, MAaccOBasi JOJs BEIIECTBA
(mpolleHTHAsT KOHILIEHTpAlMs) B pacTBOpe, MOJSpHAs KOHIIEHTpAIMsl BELIECTBa B PAaCTBOPE;
ANEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIM, OKHCIECHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, METOJ] SJIEKTPOHHOTO OataHca;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHATUA M NPUMEHITh 3TH
MOHSTHUS MIPU ONMKMCAHUY BEIIECTB U UX MPEBPAIICHUII;

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOIIMKY ISl COCTAaBIICHUS (DOPMYIT BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIUM;

OTpENeNsATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTETCHBb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, IPUHA/IIEKHOCTD BEIIECTB K OMpPEeICHHOMY
KJIacCy COeAMHEHUN 1o (opmysiaMm, BUABl XUMHYECKOW CBsI3UM (KOBAJIEHTHON W WOHHOW) B
HEOPraHWYECKUX COCTMHEHUSIX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOU TE€OPUH, 3aKOHA ABOTraapo
U €ro CIEICTBHM, TMPEICTAaBIEHUA O Hay4dHBIX MeETOAaxX T[O3HaHUS, B TOM YHCIE
OKCIIEPUMEHTANIbHBIX W TEOPETHYECKUX METOJaX WCCJICNIOBAHMS BEIIECTB W H3YyYCHHS
XUMUYECKHUX PEAKIINN;



JEMOHCTPUPOBATh TOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
AJIEMEHTOB OT UX MOJ0KeHus B [lepuonnueckon cucreme:

ONKCHIBATL M  XapakTepu3oBarh TabnmuHyro Qopmy Ilepuomamyueckoil  cUCTEMBI
XUMHUYECKHUX JJICMCHTOB: Pa3iyvaTh MOHATHUS «TJaBHAs moArpymma (A-Tpymma)y U «mo0odHas
noarpymmna (b-rpymma)y», «mMasie IepruoIsD U «OOJBIINE TIEPHOIBIY;

COOTHOCUTh 00O03HauUeHUs, KOTophle HMerTcs B Tabnuie «llepuoanueckas cucrema
xumuueckux saemeHTtoB J[. M. MengeneeBa», ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS
aTOMOB XHMHYECKUX DJJEMEHTOB (COCTaB M 3apsa sapa, oOOIIee YHUCIO DJIEKTPOHOB H
pacmpesielieHre UX Mo IEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b MOJIOXKEHHUs dNeMeHTa B llepmoauueckoil cucreme C pacrpeneieHuemM
AJIEKTPOHOB TI0 SHEPTETUUCCKUM YPOBHSM, MTOJYPOBHSM M OPOUTAIISIM aTOMOB TIEPBBIX YEThIPEX
MIEPHO/IOB;

KIIACCU(UITUPOBAThL XMUMHUYECKHAE JJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XHUMHUYCCKUC
peakmuu (110 YMCITy M COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEIIIOBOMY (D (DexTy);

XapaKkTepu30BaTh (OMUCHIBATH) GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX U CIOKHBIX
BEIIECTB: KHUCIOPOAA, BOAOPOAA, BOABI, OOIIME XMMHUYECKHE CBOWMCTBA OKCHAOB, KHUCIOT,
OCHOBaHWUH © COJNiel, TEHETHYECKYI0 CBSI3b MEXIy HHUMH, TMOATBEpXKAas MpUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMHUUECKHUX PEaKIIHIA;

OTHCHIBATh POJIb KHUCIOPOJA, BOJAOPOJA M BOJBI B MPHUPOJHBIX TPOIECCAX, B KUBBIX
OpraHm3Max, WX TPUMEHEHHE B Pa3IMYHBIX OTPACISIX MPOMBIIIICHHOCTH, BO3MOXXHOE
HCIIOJTb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATH M TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M
CTPOEHUS, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B pa3INYHBIX YCIOBUSX;

BBIUUCTIATH OTHOCHUTENBHYIO MOJEKYISAPHYIO U MOJSPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbHYIO [JOJI0 XHMHYECKOrO 3JEMEHTa B COCAWHEHHM, MAacCCOBYIO JOJIIO
XMUMUYECKOT0 3JIeMeHTa Mo (opMyJie COSTUHEHNUs, HaXOAUTh MpocTeiiyo GopMyy BemecTBa
[0 MAacCOBBIM WJIM MOJIBHBIM JOJSIM JJIEMEHTOB, MAacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE,
MOJISIPHYIO KOHIIGHTpAIIMIO BEIIECTBA B PAcTBOpE, NPOBOJUTH pacueThl IO YPaBHEHUSM
XUMUYECKON PEAKINN;

MPUMEHATh OCHOBHBIE OIEpalli MBICIUTEIBHON IEeSTeIbHOCTH — aHallu3 U CHHTE3,
cpaBHeHHME, O0000IIeHHe, CHUCTEMaTH3aluIo, KJIacCU(UKAINIO, BBISIBICHUE MPUYHHHO-
CJIE/ICTBEHHBIX CBS3EH — JIsl H3yUeHUs! CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUN, ECTECTBEHHO-
HAy4YHBIE METOJbl TO3HAHHUA — HAOMIOJeHHE, H3MEPEHHEe, MOICIUPOBAHUE, DKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIH) — JJIs1 OCBOCHHUS Y4EOHOTO COJICPKAHMUS;

PacKphIBaTh CYIIHOCTb MPOILIECCOB OKUCICHUSI U BOCCTAHOBJICHUS, COCTABIIATh YPABHEHUS
MIPOCTHIX OKUCIUTEITEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (METOIOM JIEKTPOHHOTO OajlaHca);

YCTaHABIIMBATh CBS3U MEXKIy pEaTbHO HAOIOJAeMBIMH XUMHYCCKHMH SIBJICHUSAMU W
npoleccamy, MPOUCXOAAIIMMU B MAaKpO- U MUKPOMHpE, OOBSCHATH MPUUMHBI MHOI000pa3us
BEIIECTB, COOTHOCUTh XMMHUECKHE 3HAHUSA CO 3HAHUSIMH JIPYTHX yUEeOHBIX MPEAMETOB;

coOmroaTh TmpaBuia Oe30macHOi paboTel B Jaboparopud TpPHU  HCHOIB30BaHUU
XUMHYECKON TMOCYIbl W OOOpYyIOBaHUS, a TaKXke IMpaBwia oOpalieHuss C BEIECTBAMHU B
COOTBETCTBUU C MHCTPYKIIUSIMHU BBITTOHEHUS Ta0OPATOPHBIX OMBITOB U MPAKTUIECKUX PadOT IO
MOJTyYEHUIO ¥ COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA M KHCIOPOJa), TPUTOTOBICHHUIO
pacTBOpPOB C ONPEACICHHOM MAacCOBOM JIOJEH PAaCTBOPEHHOTO BEIIECTBA, PEIICHUIO
AKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « OCHOBHBIE KJTaCChl HEOPTAaHMUECKUX COCITMHEHUIN;



ACMOHCTPUPOBATH BJIAJICHUC OCHOBAMH XUMHUYECKOU TpaMOTHOCTH, BKITIOYAIOIIEH YMCHUA

0e30macHOro OOpalIeHusi ¢ BEMECTBAMHU, UCIOJIb3yEeMbIMU B TOBCETHEBHOW JKU3HH, a TaKKe
3HAHME MPABUII IOBEJICHUS B LIEISAX COCPEKEHUS 3I0POBBS U OKPYKAIOIIEH CPEIbl.

K xoniy oOyuenus ¢ 9 knacce y oOydaromierocs OyayT chHOpPMHUPOBAHBI CIEAYIOIIHNE
NpeIMETHBIC PE3YJIbTAThl U3yUCHHS XMMUU HA YIJIy0JIeHHBIM YPOBHE:

pacKpbhIBaTh CMBICT OCHOBHBIX XHWMHMUYECKHX TOHSTHH: XUMHUYECKUU DIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHWOH, OJJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKasl Peakiysi, TETIOBOH 3P GEeKT peakiuu, MOJIb, MOJIIPHBIN 00BEM, pacTBOP;
ANEKTPOJUTHI, HEIJICKTPOJUTHI, DJIEKTPOJIUTUYECKAS] JIUCCOIMAIMSA, PEaKIUd HOHHOTO
oOMeHa, THUIPOJIU3 CcoJed, oOpaTUMble M HEOOpaTHMbIC pPEaKIMH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEINb, OKHCIIEHHE U BOCCTAHOBJICHUE,
AIIEKTPONIN3, aJIOTpONHsi, aM(OTEpPHOCTh, XUMHUYECKass CBI3b (KOBAJICHTHAs, HWOHHAsi,
METaJIITUYeCcKasi), MeXMOJIEKYJISIPHbIC B3aUMOJICHCTBUS (BOJOPOAHAS CBSI3b, CHIIBI BaH-nep-
Baanbca), KOMIUIEKCHBIE COEIWHEHHUS, KPUCTAUIMYECKUE PEIIETKH (MPUMHUTHUBHAS
KyOmdeckas, 00ObEMHO-IICHTPUPOBAHHAS KyOHMUYeCKas, TPaHCICHTPUPOBAHHAS KyOWUecKas,
reKcaroHaJibHas TJIOTHOYaKOBaHHAsS ), KOPPO3US METAJUIOB, CIJIABBI; CKOPOCTh XUMHUYECKON
peaKIuy, Katajin3, XUMUIECKOE PAaBHOBECHE, AJIEMEHThl XMMHUYECKON TEPMOJAMHAMUKHA KaK
OJHOM U3 TeopeTuyeckux ocHoB xumuu; [1J1K;

WJUTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHSATh 3TH MOHATHS
MIPH ONMCAHHMH BEIIECTB M KX MPEBPAIICHHI;

HCIIOJIH30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIeHHUS (POPMYJI BEIIECTB U ypaBHEHUU
XUMUYECKUX PEAKITU;

OTPENIeTSATh BAJICHTHOCTh M CTENECHb OKUCJIICHUS XMMHUUYECKHX DJIEMEHTOB B COCIWHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K ONMPEIEICHHOMY KJIAaCCy COCIMHEHHH I10
dbopMynaM, BHUABI XUMHUYECKOW CBSI3M (KOBAJICHTHOW, WOHHOH, MeETalIU4YecKol) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj MOHA MO0 XUMHUYECKOW (opmylie, XapakTep cpeabl B
BOJHBIX pacTBOpaX HEOPraHUYECKHX COEIMHEHUM, THUI KPUCTAIUIMYECKON pEHIeTKU
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona [[. MI. MenneneeBa u J€MOHCTPUPOBATH €O
IMOHUMAaHUE:

OTHCHIBATh U XapaKTepH30BaTh TabIHuHyto (opmy Ileproanueckoit cuUCTEMbl XUMHUYECKUX
AJIEMEHTOB: PA3JINYaTh MOHATHUS «A-Tpynna» U «b-TpyIay, «Majble TepUOIb» U «O0NbIINe
TIEPHOIBIY;

OOBSCHATH CBSI3b MOJIOKEHUs d1eMeHTa B [lepwoamdeckoil cucteMe C pacrpefeieHueM
AJIEKTPOHOB IO SHEPreTHYECKUM YPOBHSAM, MOJAYPOBHSIM U OpPOHUTAIIM aTOMOB TEPBBIX
YETHIPEX TIEPHOIOB;

BBIJICTISITh OOIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB JJIEMEHTOB M WX COCJIMHCHUN
(KUCTIOTHO-OCHOBHBIX WM OKHCJIHUTEIIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB  OKCHIOB |
THPOKCHUJIOB) B TIpe/Iesiax MajbIX MEPUOOB W TJIABHBIX MOJATPYIII C yY€TOM CTPOCHHUS HX
aTOMOB;

pPacKpbhIBaTh CMBICT TEOPHH JJICKTPOJUTHUYECKON Juccolmaluu, 3akoHa [ecca u ero
CJICICTBUH, 3aKOHAa JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH W3MEHEHHUS CKOpPOCTH
XUMHYECKON peakiuyu, HAMPABICHUS CMEIIEHUS XUMUYECKOTO0 PaBHOBECHS B 3aBUCHMOCTHU
OT pa3iINyYHbIX ()aKTOPOB;



KJIACCU(PUIMPOBATh XUMHUYECKHE D3JIEMEHTbl, HEOPraHMYeCKHWEe BEIeCTBa, XHMHYECKHE
peakiuu (10 YHCIy U COCTaBYy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (D PexTy,
M0 arperaTHOMY COCTOSTHUIO PEareHTOB, M0 M3MEHEHHUIO CTENEHEH OKUCIIEHUS XMMHUYECKHUX
AJIEMEHTOB, 10 OOPATUMOCTH, TIO YYACTHIO KaTaanu3aTopa);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB
HEOPTaHMYECKUX COCAMHCHUMU, TIOJATBEPKIas 3TO OMUCAHUE MPUMEPAMH MOJICKYJISPHBIX U
WOHHBIX YPAaBHCHUN COOTBETCTBYIOIINX XUMUYICCKUX PEAKITUH;

COCTaBIISITh yPABHEHUS: AJIEKTPOIUTUYECKONW ITUCCOLMUAIUU KHUCIIOT, MIEIOYeH M COJeH;
MOJIHBIE W COKpAICHHbIC  YpaBHEHHS  pEaKIWid HOHHOTO OOMEHa;,  pPeaKIHid,
MOITBEPKIAIOUX CYIECTBOBAHHE TCHETHYCCKOW CBS3M MEXKIy BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTH IMPOIIECCOB THUAPOIN3a COJEH MOCPEACTBOM COCTABICHUS KPaTKUX
WOHHBIX W MOJICKYJSIDHBIX  ypaBHEHWH  peaknuid, CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OajaHca ATHX
peaKuii;

MPEICKa3bIBaTh XapaKTep CPebl B BOAHBIX PACTBOPAX COJICH;

XapakTepu30BaTh (OMUCHIBATh) (PU3UUECKHE M XMMHYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB
(xucnopon, o30H, rpadur, anmas, KpeMHUH, 0op, a3oT, hocdop, cepa, XJIop, HATPUH, KaITUH,
MarHuii, KaJlblUi, aJIOMHHHUH, KeJIe30, MeAb, LUHK, cepedpo) M 0O0pa3oBaHHBIX HMHU
CJIOKHBIX BEIECTB, B TOM YHCIE HMX BOJHBIX PACTBOPOB (aMMHUaK, XJIOPOBOIOPO,
cepoBosiopon, okcuabl yriaepoaa (II, IV), kpemuus (1V), azora (I, 11, 111, IV, V) u docdopa
(I1I, V), cepwr (IV, VI), cepuucras, cepnas, azotHas, ¢ocdopHas, yrojabHas, KpeMHHUEBas
KHCJIOTBI, OKCUJIBI U TUAPOKCHIBI MeTaiioB [A—IIA-rpynn, amomunus, meau (II), nuHka,
xkenesa (11 u II));

MOSICHATH COCTaB, OTACIBbHBIC CIOCOOBI TIONYYEHUST W CBOMCTBA CIIOKHBIX BEIIECTB
(xucnopozacoaepKalue KUCiaoThl XJIopa, a30TUCTas, OOpHasi, YKCyCHasi KUCIOThI U UX COJIIH,
ramorenuasl kpemuuss (IV) u docdopa (Il u V), oxcuag u rumpokcun xpoma (III),
MepMaHraHaT Kalus;

OMKCHIBATh POJIb BAKHEWUIINX M3y4aeMbIX BEIIECTB B MPUPOJHBIX IMpolieccax, BIUSHUE Ha
JKUBBIC OPTaHHU3MbI, IPUMEHEHHE B PA3UYHBIX OTPACISAX SKOHOMHKH, UCTIOJIb30BAHUE IS
CO3/aHHS COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHIA,

MPOBOANTH PEAKIUH, TOATBEPKAAIOIINE KAYeCTBEHHBIH COCTAaB PA3NUYHBIX BEIIECTB,
pacrlo3HaBaTh OMBITHBIM IIYTEM COJEpIKAIUECS B BOIHBIX PACTBOPAaX HOHBL: XJIOPHU-,
OopomMua-, noguI-, cynasdart-, pochar-, kKapOOHAT-, CHIMKAT-, CYIbOUT-, CYyTbPHUI-, HATPAT- U
HUTPUT-UOHBI, THIAPOKCHI-NOHBI, KATHOHBI aMMOHHS, MarHus, KaJIbIUs, aTFOMHHUS, JKelie3a
(2+) n xenesa (3+), meau (2+), MUHKA;

OOBSCHSTH U MIPOTHO3UPOBATH CBOMCTBA BAXKHEUIITNX N3YYa€MBIX BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOKHOCTh
MPOTEKAaHUsI XUMUYECKHUX MPEBPAILIEHUI B PA3IUYHbBIX YCIOBHUIX Ha OCHOBE PaCCMOTPEHHBIX
AIIEMEHTOB XUMUYECKOW KUHETUKH U TEPMOINHAMHUKH;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIO
XUMHUYECKOTO AJIEMEHTa 1Mo (opMylie COeIMHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MOJIBHYIO JOJI0 XHMHYECKOTO JJIEMEHTa B COCOUHEHHH, MOJISIPHYIO KOHIICHTPAIUIO
BEIIECTBA B PAacTBOpPE, HAXOJUThH MPOCTEHINYI0 ()OPMYINy BEIIECTBA IO MAaCCOBBIM WIIU
MOJIBHBIM JIOJISIM 3JIEMEHTOB, ITPOBOAMTH PACUETHI M0 YPABHCHUSM XUMHYECKHX PEAKIUH C



Y4eTOM HeJ0CTaTKa OJHOTO0 W3 PEareHTOB, NMPAKTUYECKOIO BBIXOJAA MPOJIYKTa, 3HAUCHUS
TEIUIOBOTO 3(PQeKTa peakiuu, ONpeesiTh COCTaB CMECEH;

co0uoaTh mpaBuiia 0e301acHoi paboThl B TAOOPATOPUH MPU MCIOIB30BAaHUU XUMUYECKOU
nocynsl M1 000pYJOBaHUS, a TaKXKe MpaBuiia 0OpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU BBITIOJIHEHHS JTA0OPATOPHBIX OIBITOB U MPAKTHYECKUX paboT 1O MOIyYSHHIO
U coOupaHHIO Ta3000pa3HbIX BEIIECTB (aMMMaKa M YIJIEKHCIOTO Ta3a) M PELICHUIO
OKCIIEPUMEHTANBHBIX 3a7lad 10 TeMaM Kypca, MPEACTaBISATh Pe3ybTaThl SKCIEPUMEHTa B
dopMe BBIBOJOB, JIOKA3aTENBCTB, TpaduKOB, TAONUI W BBIABIATH OMIHPHUYECKHE
3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OTCpAllMM MBICIUTEIIEHOW JAEATENBHOCTH (aHAJIM3 W CHHTE3,
CpaBHEHHE, 00OOIICHNE, CHCTEeMAaTH3alUIO, BBISIBICHHUE NPUYMHHO-CICICTBEHHBIX CBS3EH)
IPY U3yYCHUH CBOWCTB BEILECTB M XUMHUECKUX PEAKLUH, BIa/eTh €CTECTBEHHO-HAYYHBIMU
METOAaMHU Mo3HaHus (HaOdroeHue, U3MEepeHne, MOJCIMPOBaHHE, SKCIEPUMEHT (peabHbIi
Y MBICJICHHBIN );

NPUMEHATh TpaBWiIa Oe30macHOro OOpamieHuss C BEIIeCTBAMH, HCIOJIb3YeMbIMU B
MIOBCEIHEBHOM KHM3HH, TPaBUJIA TOBEACHUS B IENIAX COEPEKEHHS 3J0POBbS M OKpPY>KatoLIeH
NPUPOAHON Cpeabl, MOHMMATh Bpell (OMACHOCTh) BO3ACUCTBHUS Ha IKHUBBIE OPTraHU3MEI
OTIpENIeICHHBIX BEIIECTB, MOSICHATh Ha TIPUMepax CIocOObl YMEHBIICHHS U MTPEIOTBPAILICHHS
UX BPEITHOTO BO3/ICUCTBUS, 3HAUCHUE )KUPOB, OCIIKOB, YTIIEBOIOB TSI OPTaHU3Ma YeJI0BEKa;
UCIIOJIb30BaTh MOJYYCHHbIE MPEACTaBICHUS O cdepax Mpo(ecCHOHATBHON AeATENbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSAMH, KaK OCHOBY UTSI PO(eCCHOHANTBHOM
OpPHEHTAlMM W JUIi OCO3HAHHOTO BBIOOpPAa XHMMHHM Kak NPO(WIBHOTO NpeaMeTa IpH
NPOJIOJDKEHUH 00YyYeHHS Ha yPOBHE CPETHEr0 001Iero o0pa3oBaHus;

YYacTBOBAaTh BO BHEYPOUYHOH MPOEKTHO-HUCCIICAOBATEILCKON NESTEIPHOCTH XUMHUYECKON |
XMMHKO-3KOJIOTHYECKON  HANpaBICHHOCTH, TPHOOPECTH OMNBIT TPOBEACHHUS y4eOHBIX
UCCIICIOBAaHUM B YCJIOBUSAX OOpa30BaTeNbHBIX OpraHU3alMif, a TakKe OpraHu3aIuil
(LIEeHTPOB) JOMOIHUTEIBHOTO 00pa30BaHuUs IETEH.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne n/m

HaumeHoBaHue pa3/esioB U TeM

KoanyecTBo yacoB

DuiekTpoHHbIe (HHGpPOBDLIE)

MPOrpaMmbl KOHTpOIbHBIE o0pa3oBare/ibHbIE pecypChl
Bcero IIpakTnyeckue padoTnl
padoThI
Pa3nea 1. IlepBoHayanbHble XUMHYECKHE MOHSATHS
1.1 Xumuss —  BaxHas 06naCT£, Bu6miorexa [IOK
€CTECTBO3HAHUS M TMPaKTUYECKOI 6 2 httos:/m.ed 17841837
JESITEIIbHOCTH YCJIOBCKA {tps://m.edsoo.ru. ¢
1.2 BemecTBa 1 XuMuueckue peakuuu 19 ! bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢
Hroro no pazneny 25

Paspnea 2. BaxkHeliliue npeacTaBuTe 1 HEOPraHM4ecKMX BellecTB

2.1 Bosnyx. Ilomstue o  rasax. bubmnoreka [JOK
Kuciopoa. Oxcitzst 14 : : https:/m.edsoo.ru/7f41837c
2.2 Bopopon. Ilonsatne o kuciaotax u 6 1 bubmuoreka [JOK
CcoJIixX https://m.edsoo.ru/7f41837¢
2.3 Boma. Pacteopel. IloHsatue 00 1 ) ! but6mmoreka [JOK
OCHOBaHHMAX https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KITaCCBI HEOPraHHHIECKAX 14 1 1 but6mmoreka [IOK
COCIMHCHUI https://m.edsoo.ru/7f41837¢
Hroro no pazueny 46

Paznen 3. Ilepuoanmueckuii 3akoH u Ilepu
OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIMU

oguyeckasi cucreMa xummueckux 3jiementoB JI. WU. MengeneeBa. CTpoenne aToMoB. XHUMHYECKasl CBS3b.

3.1 [epromuaeckuii 3aK0H 1
[epuomuyeckas cucTema 14 but6mmoreka [IOK
XMMHYECKHUX dneMenTos JI. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aroma
3.2 Xumnueckast cBsi3b. OKUCIHTENBHO- 12 ! but6mmoreka [IOK
BOCCTAHOBUTCIIPHBIC PCAKIINH https://m.edsoo.ru/7141837¢
Hroro no pazaeny 26
PesepBHOE Bpems 5



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

Ne HanMmeHoBaHMe pa3ejioB U TeM KosnyecTBo yacoB JyeKTpOoHHbIE (LM (]POBLIE)
n/n NMPOrpamMMbl Beero KOHTpOIbHBIE MpakTHyecKne o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. BenecTBo M XUuMH4ecKkasi peakuus
1.1 [oBTopenue u yriy0OaeHue 3HaHu# O 8 bu6mmoreka [JOK
BCILCCTBC https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bu6mmoreka [IOK
XUMHUYECKUX PEAKIUNHU https://m.edsoo.ru/7f41a636
1.3 OJeKTPOTUTHYECKAst JUCCOIUALIHS. 12 1 2 Bbu6mmorexa [JOK
XuUMHYECKHE PeakIiH B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 34
Paznes 2. HemeTaJlIbl M HX COeIUHEHHUSI
2.1 OO0r11ast XapaKTEPUCTHKA XUMHYECKUX 6 1 bu6nmorexa [JOK
snemenToB VIIA-rpyrmsr. I'aorenss https://m.edsoo.ru/7f41a636
2.2 OO1mas xapakTepucTHKa XMMUMECKHX 6 Bu6nuorexa [JOK
oniemerton VIA-rpynmet. Cepa i ¢ https://m_edsoo.ru/7f41a636
COCIUHCHUA
23 OO1mas xapakTepuCTHKa XUMHYECKUX 10 1 Bu6mioreka 1IOK
aneMeHTOB VA-rpymisl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COC/IMHEHUS
2.4 OO01mmast XxapaKTepUCTHKA XUMHYICCKIX 11 1 2 Bu6mioreka IIOK
oremento [VA-Tpymst. Yiepon i https://m.edsoo.ru/7¢412636
KpPEeMHHMH, UX coepmHenus. bop
Hroro no pazneny 33
Pazgen 3. MeTaJulbl M MX COCAMHEHHS
3.1 OO6uire CBOWCTBA METAILIOB 5 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636
32 BakHelile MeTanIbl U UX COEAUHEHHs 15 1 2 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nen 4. XumMus 4 OKpysKamonias cpeia
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA. 5
OCHOBBI DKOJIOTMYECKON IPaMOTHOCTH



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazpeny 5

Paznen 5. O0001menne 3 HAHUI

5.1 [ToBTOpeHME M 06001IEHNE 3HAHUI 5
OCHOBHBIX Pa3JIeNIOB KypcoB 8—9 KiraccoB
Hroro no pazneny 5
PesepBHOE Bpemst 5
OBIIEE KOJIMYECTBO YACOB 10 [TIPOTPAMME 102 4 9

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

n/n

Tema ypoka

KoanyecTBo yacoB

JlaTta
H3y4YeHHs

DJIeKTPOHHbIE
uuppoBbIe
o0pa3oBaTte/bHbIE

pecypcsl

Bcero

KonTtp
0JILHBI
e
padort
bl

IpakTUyeckn
e padoThI

IIpeamer xumuu. Ponp Xxumum B Ku3HH uejoBeka. llonstue o0
VMCTOPUM BO3HUKHOBEHUS U Pa3BUTHSI XUMUHU. XUMHUS B CHCTEME HayK

Tena u BemiecTBa. PU3NUECKHE U XMMHYECKHE CBONCTBA BEIECTB.
Ddusznyeckre 1 XUMUUECKUE SIBIICHUS

[lonsiTHE O TEOPETHYECKMX METOAaX II03HAHUS B ECTECTBEHHBIX
Haykax. [IpeicTaBicHHs O HAy4YHOM I[O3HAHWU HA 3MIIUPUICCKOM
YpOBHE: HaOJIIOZIeHHE, W3MEpPEHHE, SKCIEPHUMEHT, MOJEIHPOBAHHUE.
ITonsiTue (6] MeToaax pa6OTI)I C XHMHUYECCKUMU BCIIIECTBAMU.
O6opynoBaHHe NIKOJBHON XUMHUYECKOW Jaboparopun. MCTOYHWKH
XIUMHYEeCKOH nH(OopMaImu

IpakTuyeckass padora Ne 1 mo teme "lIpaBmma paboTel B




gaboparopu W npuéMel  o0pameHHs ¢ J1a0OpaTOPHBIM
obopymoBaHueM"

5. UncTele BemecTBa 1 cMecH. CIIocoObI pazienieHus cMmeceit
6 MpakTuyeckass padora Ne 2 mo Teme "Pasnmenenme cmecedt (Ha
) IIpUMepe OYKMCTKH MTOBApEHHO comm)"
ATOMBI U MOJNEKYNbl. XUMHUYECKHE HIEMEHThI
IIpocTele U CII0XKHBIE BELIECTBA
BemecTa MOIEKyISIpHOrO M HEMOIEKYISIPHOTO CTPOECHUS
Xumndeckas Gpopmyna. BageHTHOCTh aTOMOB XUMHUYECKHX HJIEMEHTOB.
10. Omnpenenenne BaJCHTHOCTH aroMoB 10  (opMmysiaM OHHApHBIX
COEIMHEHUH
11. 3aKOH MOCTOSTHCTBA COCTABA BEIIECTB
12 OtHocutTenbHas aToMHass Macca. OTHOCUTENbHAas MOJIEKYJIsIpHas
) Mmacca
13 BbruncneHuss OTHOCHUTENBHOM  MOJIEKYJISIPHOM  MacChl — BEIECTB,
) MOJISIPHOM Macchl, MacChl BEIIECTB U KOJMUYECTBA BEIIECTBA
14 MaccoBasi 10511 XMMHUYECKOTO 3J€EMEHTa B COCIUHEHNU. BoraucieHns
) MaccOBOH JJ0JIM XUMHUYECKOT0 3JIeMEeHTa 110 (OpMYJIe COSIMHECHNUS
Haxoxxnerne mpocreifmieit ¢popMynbl BemecTBa MO0 MAaCCOBBIM JOJSIM
15. SJIEMEHTOB. Bprumcnenns mnpocTedmeid (opMynsl BemecTBa IO
MAaCCOBBIM WJIM MOJBHBIM JOJSIM JJIEMEHTOB
16 KonnuectBo BemectBa. Monb. B3auMoOCBsI3b KOJIMYECTBAa, MAacChl U
) 4KCIla CTPYKTYPHBIX €IMHUIL BEHIECTBA
17. MoznsipHast Macca cMecH BEIlEeCTB
18 MonpHas 00as XUMHYECKOTO dIIEMEHTa B coequHeHnn. HaxoxneHue
) npocTeinield GopMyIIbl BEMIECTBA IO MOJIbHBIM JOJISIM JJIEMEHTOB
19. XUMHUYECKHUE SIBICHMsI. XUMUUECKasl peaklys U e€ MPU3HaKU
20. 3aKOH COXPAHEHUs] MacChl BEILIECTB
7 AToMHO-MoNeKysipHas Teopus. JKusHep u gedrensHocTs M. B.
) JlomoHOCOBa
22. Xumuueckue ypaBHeHUs . THITBI XUMUYECKUX peaKkiuit
23 Pacuétel mo XMMHYECKUM YpaBHCHUAM KOJIMYECTBA U  MacCChl
) HMCXOJHBIX BEIIECTB MM MPOAYKTOB pEAKIUU
24. O060011eHIEe U CHCTeMaTH3aIMs 3HAHUH




Kourpoabnasa padora Ne 1 nmo teme "BemiectBa W XMMHUYECKUE

25. "
peaKkuuu
26. Bosxyx — cmech razos. [lonsTre o raszax.
27. 3axoH ABoraJipo. MossipHbIi 006EM Ta30B
28 Brruncnenust 00b€Ma, KOJIMYECTBA BEIIECTBA Ta3a MO MU3BECTHOMY €T0
) KOJINYECTBY BEIIECTBA, 00BEMY
29 OtTHocuTeNbHAs IUIOTHOCTh Ta30B. BBIUMCIEHHS OTHOCHUTEIHHOU
) IUIOTHOCTHU I'a30B
OmnpeneneHne OTHOCHTEIBHOW MOJEKYJISIPHOH Macchl Ta3000pa3HOro
30 BEILIECTBA 10 M3BECTHOW OTHOCHUTEIBHOW IUIOTHOCTH. BbrumciieHus
’ OTHOCHTEJIFHOM  MOJIEKYJISIDHOW  Macchl Ta3a 10  M3BECTHOU
OTHOCUTEJIBHOM JIOTHOCTH
31 OOBEMHBIC ~ OTHOIIGHHWS Ta30B NP  XUMHUYECKHX  PEAKIHAX.
) Bprruncnenust 00bEMOB ra30B 10 YPaBHEHNIO XUMUYECKON peakunuu
32. Kucnopog — snemeHT u npoctoe BeniectBo. OKCUBI
33. Croco0bl MoJy4eHHst KUCJIOPO/ia B Ja00paTOPUU U IPOMBIIIIEHHOCTH
34 IIpakTnyeckass padora Ne 3 mo Teme "[lomyduenne m coOupaHue
) KHCIIOPOAa, N3yUeHHE eTr0 CBOMCTB"
35 KpyroBopor «kucinopoga B mnpupoge. O30H —  amioTpomHas
’ MO TU(HKAIHS KUCIOPOaa
36 TermoBoit  addexkt XMMHUECKOH  peaknuMu, TEPMOXUMUYECKHUE
) ypaBHEHMsI, 9K30- U SHIOTEPMHUYECKHE PEAKIIUH
37 TomnmuBo. Mcmonp3oBaHWe yrisi W MeTaHa B KadeCTBE TOIUIMBA.
) 3arpsisHeHHE BO31yXa.
Bbruncnenuss 1Mo ypaBHEHHSIM XHMHUYECKOH pEakIUH: KOIMIECTBA
38. BeIlleCTBa, 00BEMA, MacChl IO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WM NPOAYKTOB PEaKInU
39. KounrtpoabHnas padora Ne 2 o reme "Bo3ayx. Kucnopoa. Oxcuasr”
40 Bomopon — oamemeHT M mpocroe BemiecTBO.  Vcmoip3oBanme
) BOJIOPO/Ia B KAYECTBE TOIIMBA
41. Crioco0bI 1oJTy4eHust BOJIOPo/ia B 1a00paTOPUH U IPOMBIIIIIEHHOCTH
2 IIpakTnyeckass padora Ne 4 mo teme "llomyyeHue u coOupaHue
) BOZIOPOJIa, U3yYEHHE ero CBONCTB"
43. [onsiTre o kucnorax u consix. CoctaB KHCIOT U CoJed
44, Brruncnenust 00p€mMa, KOJTMYIECTBA BEIIECTBA r'a3a 10 W3BECTHOMY €TI0




KOJINYECTBY BEIIECTBA MM 00BEMY

Brruncinenuss 00bEMOB ra30B 10 YPaBHEHHIO XUMHUYECKOW PEaKIHH.
Bbrluncnenuss mo ypaBHEHHSM XUMHYECKOM peakUUH: KOJIHYECTBA

45. N 1
BemiecTBa, 00BEMaA, Macchl MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
00BEMY, MacCce PeareHTOB MM MIPOAYKTOB PeaKIuH

46. ®duznyeckue cBoicTBa BoAbl. Bona B mpupoe 1

47. AHanu3 U CHHTE3 — METOJIbl U3yUEHUs! COCTaBa BOJIbI 1

48. Xumuueckue cBoicTsa Boasl. CocTaB OCHOBAaHUI 1

49 PactBopsl. PactBopumocTe BewmecTB B Boae. HacbliieHHblE U |

) HEHACHIIIICHHBIE, KOHIICHTPUPOBAaHHbBIE U pa30aBIeHHBIC pACTBOPHI
50 Crioco0bl  BBIpaXKEHHS KOHIIGHTPAIlMM PacTBOPOB: MaccoBas OIS 1
) PacTBOPEHHOTO BEUIECTBA, MOJISIPHAsL KOHIICHTPAITHS
IIpakTuyeckas padora Ne 5 no teme "[IpuroToBneHue pacTBOpoB ¢
51 ONpeneNéHHONM  MaccoBOM  JoJied  pacTBOPEHHOIO  BEUIECTBA. 1
) IIpurorosnenue pacTBOpOB c ONpEeneIIEHHOM MOJISIPHOM
KOHIICHTpAIe pacTBOPEHHOTO BenecTBa'
Brraucnenus ¢ HCIoiIb30BaHUEM TTOHATHUS «MaccoBast J0JIs1 BEIIECTBA B

52. pactBope». BrpluncieHuss ¢ HCMNONB30BAHMEM TIOHATHS «MOJIIpHas 1
KOHIIEHTPAIWsI PACTBOPEHHOTO BEIECTBAY

53 Ponb pacTBOpoB B mpHpoje U KU3HU denoBeka. KpyroBopot Bonbl B 1

) IpUpOAE
54. 3arpsi3HeHre TpUPOJHBIX BojA. OXpaHa ¥ OUMCTKA MPUPOJHBIX BOJ. 1
55 BbiuuciieHust ¢ HMCHONb30BaHUEM TpaUKOB PACTBOPUMOCTH IS 1
) pacuéToB paCTBOPUMOCTH BEIIECTB
56. O060011eH1e U cCHCTeMaTU3alys 3HaHUN 1
57 KonTtposbnasi padora Ne 3 o reme "Bomopoa. Boga. Pacteopsr. 1
) OcHoBanwus"

58. OKcHABI: COCTaB, KIIaCCH(pUKANNs, TPHBHAIbHBIC HA3BAHUS 1

59. ITonyyeHue u XUMHYECKUE CBOMCTBA OKCUIOB 1

60 IlonsiTue o0 rUAPOKCHUIAX — OCHOBAHUSX M KHUCIOPOACOACPIKAIIMX 1

) KHUCJIOTax

61. Du3nvecKre U XMMUYECKUE CBOMCTBA KUCIOT 1

62. TlonyyeHnue KuUCIOT 1

63. Knaccudwkarus ocHOBaHMIA 1

64. [Ilénoun, mx cBolicTBa M cnocoObl moiydeHus. HepacTtBoprmebie 1




OCHOBAHUA, UX CBOMCTBA M CIIOCOOBI MOJYYCHUA

[ousiTe 00 aM(poOTepHBIX THUIPOKCHIAX: XUMHUYECKHE CBOWCTBA U

65. . . 1
nonydeHue. [IpuMeHeHne BaXXKHEHIINX OCHOBAHUH
66. Conu: cocTaB, Kiaccu(rKaius, TPUBHAIbLHBIC HA3BAHHS 1
67. duznyeckue U XuMuuecKkue cBorcTna coseil. [lonyuenue coneit 1
68. I'eneTnueckas CBA3b MEKY KJIACCAMU HEOPraHUYECKUX COCIMHEHUN 1
69 IIpakTuueckas pabora Ne 6. Pemienne sKCepUMEHTAIBHBIX 33134 110 1
) TeMe «OCHOBHBIE KJIACCHI HEOPIraHMUECKUX COEANHEHUI»
Bbluncienust 1Mo ypaBHEHHSIM XHMMHUYECKOH pEakIiH: KOJIMYEeCTBa
BellecTBa, 00bEMa, Macchl MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
70 00BEMy, Macce peareHTOB WJIM NPOAYKTOB pEakiuu . BrraucieHus 1
’ Macchl MPOAYKTA PEaKIUU 10 W3BECTHON Macce OJHOTO M3 MCXOIHBIX
BEILIECTB, B3ATOTO B BHJE PAacTBOpa, COICPIKAIIETO ONPENCIEHHYIO
MacCOBYIO JIOJTIO PACTBOPEHHOTO BEIIECTBA
71 KonTposibHasi pa6ora Ne 4 mo Teme "OCHOBHBIE KJIacChl 1
) HEOPraHMYECKUX COeANHEHHH"
72 [epBble MONBITKN KiIaCCU(PHUKALMH XUMHYECKUX dJIeMeHTOB. [loHsTHE 1
) 0 I'pyIInax CXOAHbIX DJIEMEHTOB
73. DJ1eMeHTBI, KOTOpbIE 00pa3yoT aM(pOTEepHbIE OKCHUJIBI M THIPOKCHJIBI 1
Ilepuonnueckuit  3axkoH. OrtkpeiTHe Ilepuomuueckoro  3akoHa.
74. Koporkonepuonnas u umHHONEpuoaHas Qopmbl [lepuoaudeckoii 1
CHCTEMBI XuMmudecknx 3jeMeHToB /(.M. Menneneena
75. Ilepuone! ¥ rpynnsl 1
76. OCHOBHBIE CBEZICHUSI 0 CTpoeHHH aTroMoB. COCTaB aTOMHBIX SIAEP 1
77. M30TOMBI KaK pa3HOBUIHOCTH aTOMOB XMMHUYECKOT'0 QJIEMEHTA 1
78. ONEeKTPOHBI 1
79 OnekTpoHHas OpOWTaNb. ODHEpreTWYecKHe YPOBHH W TOXYPOBHHU 1
) aToma; s-, p-, d-opourtanu
80 ONeKTpOHHBIE KOHGUTYpalUH U IEKTPOHHO-Tpaduueckue GopMyIbl 1
) aTOMOB
31 CtpoeHue JIeKTPOHHBIX 000710YeK aTOMOB MEePBHIX 20 XUMUUECKUX 1
) aneMeHToB Ilepuoanueckoii cucremsl .M. Menneneena
3aKOHOMEPHOCTH M3MEHEHHS paInyca aTOMOB XUMHYECKUX
82. 9JIEMEHTOB, METANIMYECKUX U HEMETAJUIMIECKHX CBOWCTB M0 TPyIIamM 1

Y TieproiaM




83 V3meHeHne CBOMCTB COCIMHEHNI XMMUYECKUX 3JIEMEHTOB B IIEPHOJAX 1
) W TpyImax

84 XapakTepUCTHKAa XUMHYECKOTO 3JIEMEHTA 10 €r0 MOJIOKEHHIO B 1
’ Ilepuonnueckoii cucreme [I.J. Menaeneena

85 3navenue [leproanyeckoro 3akoHa u [lepuoandeckoil cucTeMsl 1
) XMMHUYECKHX IEMEHTOB JUIS Pa3BUTHSL HAYKH U IIPAKTHKH

86. DIEKTPOOTPUIATEIBHOCTh XUMUYECKUX DJIEMEHTOB 1

87. KoBanenTtHas nomnsipHas cBsi3b 1

88. KoBanenTtHas HenonsgpHas CBSA3b 1

89. HonHas cBs3b 1

90. DJIEKTPOHHBIE M CTPYKTYpHBIE (JOPMYIIBI BEIIECTB 1

91. Kpucramminueckue 1 aMmopdHbIC BEIIECTBA 1

Tunbl KPUCTAIMYECKUX PEIIETOK U UX XapaKTepUCTUKU. [Ipnunnbl
92. MHOT000pa3Hs BELIECTB, 3aBUCHMOCTb CBOMCTB BEIIECTB OT COCTABA U 1
CTPOCHHUS

93 CreneHpb OKHCICHHUS . XUMUYECKUE 3JIEMEHTHI — OKUCIUTEIHN U 1
) BOCCTAaHOBUTEIH

94. OKHCIINTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1

95 CocraBneHne ypaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX 1
’ peaxmii, METOJI JIEKTPOHHOTO OajlaHca

96. O0001eHNe ¥ CHCTEMaTH3aIMs 3HAHUH 1

97 Kontpoabnas padora Ne 5 o teme "CtpoeHne aroma. XuMudeckas 1
) CBs3p"

98. PesepBHbIN ypok 1

99. PesepBHblil ypok 1

100.[ PesepBHbIil ypok 1

101.[ PesepBHBbIIl ypok 1

102.] Pe3sepsHblil ypox 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102

9 KUIIACC

|N9

| Tema ypoka

KoandecTBo yacoB

| Jara

JJIEKTPOHHBIE




KonTpoas upposbie
n/n P I[pakTnyeckue ungp
Bcero HblE 260ThI H3y4YeHHUSs o0pa3oBaTe/ibHbIE
padoThI P pecypcbl
1. CrtpoeHue aTOMOB 1
) ITocnenoBaTebHOCTD  3aIlOMTHEHUS] AJIEKTPOHHBIX OpOuTaen 1
) ATOMOB MaJIbIX EPHOOB
3 OCOOCHHOCTH 3allOJTHEHHUS JJEKTPOHHBIX OpOUTaleil aTOMOB 1
’ OOJBIINX EPHOAOB
4. CrerneHb OKHMCIIEHHS ¥ BAJIGHTHOCTh 1
Buapl XuMHYECKOH CBI3H 1
6 OOMEHHBIN U JTOHOPHO-aKLENTOPHBIM MEXaHHU3M 00pa30BaHU 1
) KOBAJICHTHOM CBs3H. MEXXMONEKYJIIpHbIE B3aUMOACUCTBHS
7 TuIBl KpUCTANIMYECKUX PEIIETOK, OCOOCHHOCTH CTPOCHUS 1
) KPHUCTAJJINUECKUX PEHIETOK
3 3aBUCHMOCTh CBOWCTB BEIIECTBA OT THIIA KPHCTAJUIMYECKOH |
) PEIIETKH U BUAA XUMUYECKOH CBSA3H
9 Knaccudukanus XUMHYECKMX peaknuuid 10  pa3iIndHbIM 1
) MpHU3HAKAM
10 OHepreTuka XUMHU4YecKMX peakuuid. TeruoBoit  addekr 1
" |  xummuecko peakiumn
11. | 3axon I'ecca u ero cnenctsus 1
Bbruncnenust Mo TEPMOXMMHYECKOMY YPaBHEHHIO PEaKIHH:
12 TemioBoro 3¢ ¢dexra XUMHUECKOH peakuuu MO KOIMYECTBY 1
"| BemecrBa, Macce WIM O0BEMY NPOPEArnpOBABLIETO MU
00pa3oBaBIIerocs BelecTsa
13 IlorsiTHE 0 CKOPOCTH  XMUMHYECKOW  pEaklud. 3aKOH 1
| medcTBYyRONMX Macc
14 Oueprus akTtuBanuu. [loHsTHe o Karamuze. DepMeHTHI. 1
" | Wuarubutopsl.
15. DaKTOpBI, BIUSIONME HA CKOPOCTh XUMHUYECKOW peakIuu 1
16. | Ilonstue o xumuueckoM paBHoBecuu, npunuun Jle [arense 1
@DaKTOPBI, BIUAOLINE HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
17.| IIporHo3upoBaHH€ BO3MOXHOCTH IPOTEKaHUS XUMHUYECKHUX 1

npeBpameHMﬂ B pasJIMYHbIX YCJIOBUAX




18. | OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC PCAKIHU
19. BaxHble okucnurenu u BocctanoBurenu. Ilepmanranar kanus
CBOIiCTBa TPOCTBIX BEIIECTB — METALIOB W HEMETAJUIOB,
20. KHCJIOT W COJIe — B CBETE MPEACTaBICHUI 00 OKUCIUTEIHHO-
BOCCTAHOBHTEIIFHBIX PEAKIIHAX
27 IIpakTnyeckass padora Ne 1. PemieHne sKCIepUMEHTAIBHBIX
" | 3amau mo Teme «OKHCINTENHHO-BOCCTAHOBUTENBHBIC PEAKIIHI
2 KonTpoabnags paGora Ne 1 mno Tteme «OCHOBHBIE
" | 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUECKUX PEaKIUi)
23. PactBopeHune kak (pH3MKO-XHMMHUYECKHH TpoIiecc
24 ONEeKTPOIUTHI U HEAIEKTPOIUTHI. TeopHs 3JIEKTPOIUTUIECKOI
’ MCCOLHALINA
25. WNonHoe npousBenenne Bobl. BomopoaHblil mokasarens
26. | DOnexrponuTHYEcKas TUCCOIMANNS KUCIOT, OCHOBAaHUH U CONer
27.| Peakunu nonHoro oOMeHa
)8 CBoiicTBa KHCIIOT, OCHOBAaHHUI U coJieil B CBeTe MpeAcTaBIeHUI
) 00 DJIEKTPOIUTUIECKOM TUCCOITUAITTT
29. | KauecTBeHHBIEC peaKIIUN HA HOHBI
30 IIpakTnyeckass padora Ne 2. Pemenne sKciepuMeHTATbHBIX
" | 3amad mo Teme «DIEKTPOIUTHYECKAS TUCCOIHALINS
31. I'unponus coneil. MoHHBIE ypaBHEHUS THIPOIM3a COJIE
32 IIpakTnyeckass padora Ne 3. Pemenne SKCIepUMEHTATBHBIX
" | 3amau mo Teme «['maponuns comein»
Beruncnenuss Maccel IpOAyKTa peakluu IO U3BECTHOH Macce
33 OTHOTO W3 HCXOJHBIX BEIIECTB, B3SATOTO B BHIE pPacTBOpa,
’ COZEPIKAILErO OMNpPEACIEHHYI0 KOHIIEHTPAUIO PacTBOPEHHOTO
BEIIeCTBA
34 KoutposibHasi pa6ora Ne 2 mo Teme "DIEeKTponHMTHYECKAs
’ JIICCOIMAIisl. XMMHUECKHE PEaKIny B pacTBopax”
35 OOmias xapaxkrepucTuka HemeTaiuioB. OOIas XapakTepUCTHKa
" | ramoreHos
36 XUMHUYECKHE CBOMCTBA TajOreHoB. XHMHUYECKHE CBOWCTBa
" | xmopa
37. Xnoposonopoa. CossiHast KUCJIOTa
38. | IIpakTtuueckasi pa6ora Ne 4 mo teme "llomydyeHue COISTHOU




KHCJIOTBI, U3y4YeHHe €€ CBOMCTB"

[TonsiTue o KHCJIOPOACOACPKAIUX KHUCTIOTaX XJIopa U UX COJIAX.

39. .
Baxseiine coeIMHEHNSI XJI0pa H UX HAXO0XKICHUE B IPUPOJE
40 Bolunciienus 1o ypaBHEHUSIM XUMHYECKUX PEAKLUM, €CIIM OJUH
) UX peareHToB JiaH B U30bITKE
OOmas xapakreprcTika 3neMeHToB VIA-rpynmnsl. CTpoeHne u
41. | cBoWicTBa TPOCTOrO  BEIIECTBa  CEpbl.  AJUIOTPONHBIC
MOJHM(UKAIMHU CEPBI
42. CepoBoJIopo/l, CTpOCHHE, PU3MUECKUE U XUMUUCCKUE CBOICTBA
Oxcunpl cepsl. HaxoxaeHue cepbl U €€ COeMHEHUH B IPHPO/IE.
43, XUMUYECKOE 3arpsA3HEHUE OKPYXKaIOLIEW cpellbl COENNHEHUIMU
cepsl
44, | CepHucTas KHCIOTa U €€ COJIN.
45 CepHast KHCIOTa W ee¢ Conu. IIpOMBIIUIEHHOE IIOMydeHHUE
" | cepHOI KHCIOTHI
Bbluncienuss maccbl  NpOAYKTa peakUMM IO  U3BECTHOM
MaccoBoil (00bpéMHOM) moie (%) ero BBIXOAA OT TEOPETHUYECCKH
46. | BO3MOXHOTO. Bprumcnenns maccoBoii (00bémHOMN) momu (%)
BBIXO/Ia TPONYKTa PEAaKIUH I10 H3BECTHOH Macce (00bEMY)
MCXOJHOTO BEIIECTBA U MPOAYKTA PEaKInU
OOmiast xapakTepuUCTHKAa 3JIEMEHTOB VA — rTpymmsl. A3OT,
47.| pacmpocTpaHeHHE B TpHpPOIE, (U3NYECKHE W XUMHUYECKHUE
CBOMCTBA
48. | AmMuak, ero puznUecKue 1 XMMHUECKHE CBOMCTBA
49. | Comnu aMMOHUS
50 [MpakTuyeckass padora Ne 5 mo teme "IlomyueHue ammmuaka,
" | wu3ydenue ero cpoiicTp"
51. Oxkcunet azota (I, 11, 111, IV, V)
52 A3zotucras kucinoTa. A30THas kuciora. [IpombluieHHOE
" | nmomyueHHe a30THON KHCIOTHI
53 Hutpatbl 1 HUTpUTBHI. XUMHUYECKOE 3arps3HEHHE OKPYKaroIei
" | cpenwl coenunenusiMu azora
54. [ docdop, autoTponHbie MoguduKanuu Gochopa
55. [ Oxcumsr dpoctopa (111, V) u hocdopras xucmora
56.| Ilonstne o0 MHHepanbHBIX YAOOpeHWsX. 3arps3HEHHE




MIPUPOJIHBIX BOZOEMOB COEAMHEHUSIMHU a30Ta U (ocopa

57. | VYrmepon, ero ammorpomHsie MOAU(UKAIIIN U CBOWCTBA
Oxcuasl yriiepona, ux (pu3nvecKkue W XMMHYECKHE CBOWCTBA.
58.| Oxomoruyeckue MpoOIeMBbl, CBSI3aHHBIE C OKCHUAOM YTJIepoja
av)
59 IpakTnyeckne padorel Ne 6 no teme "IlomydyeHue okcuua
" | yrmepona (IV) u u3ydeHue ero cBOUCTB"
60. YronpHas KUCIOTa U €€ COJIn
[lepBoHauanpHBIC MOHATHS 00 OPraHUYECKUX BEIECTBaX Kak O
COEMHEHUSX yriaepoja. IIpuponnsie HUCTOYHHUKH
61. | YIJIEBOAOPOJOB M HMX pONb B OBITY W NPOMBIIIIEHHOCTH.
[ToHsiTHe O OMOJOrMYECKH BAXKHBIX OPraHUYECKHX BELIECTBAX
— JKHpax, OeIKax M yrieBoaax
62. KpemHuuii, ero pusnuecKue 1 XUMHUYECKUE CBOMCTBA
63. | Oxcun xpemumns (IV), kpeMHIEBasE KHCIIOTA, CHIIMKATHI
64. | bop. bopras kucnora
65 IIpakTnyeckass pa6ora Ne7. PemeHue sKCrepUMEHTaNbHBIX
" | 3amau mo Teme «BakHeilnne HeMeTaUIbl M UX COSTMHEHUS)
Boruucnenust maccol (00bEMa; H.y.) NpOAYKTa pEaknHuu IO
66. | manHOW Macce (00BEMY) MCXOTHOTO BENIECTBA, COACPIKAIICTO
ONpeIeSIEHHYI0 MACCOBYIO JIOJIIO TpUMeECcen
67 KonTpoasnas padora Ne 3 no teme «BakHeilne HeMeTaIbl
" | ¥ MX cOeMHEHUs».
OO1mas XxapakTepUCTHKa XUMHIECKUX JJIEMEHTOB — METAUIOB
68. Ha ocHoBaHuu ux mnonoxenus B [ICXD JI.M. Menneneesa.
Merannsl A- u b-rpynn
Meramndeckas CBSI3b M METaJUIMYECKass KPUCTALINYECKas
69. | pemérka. 3aBHCHMOCTH (UIUIECKUX CBOWCTB METAIIOB OT
CTPOEHUS KPUCTAIUIOB
70. | OOmue XMMHUYECKHIE CBOMCTBA METAIJIOB
1 OO6mue crocoObl MOy4YeHNsI METauIoB, MeTauTyprus. CIuiaBsl.
| IlonsiTne 0 KOPPO3UH METAIIOB
OJeKTpONN3 paclulaBOB M PAacTBOPOB COJNEH Kak OJWH W3
72.| cmocoOoB MOMydYEHUs] METAJUIOB. BEIUMCICHUS IO ypaBHEHMAM
JIEKTPOIN3a PACIIABOB M PACTBOPOB BELIECTB
73.| Meramnel A-rpynn. lenounsie Mmertamnel .Haxoxnenue B




npuponae. CBoiicTBa MICJIOYHEBIX MCTAJIJIOB

74. OKCHBI ¥ THAPOKCHUIBI HATPHS U KaJIHs 1
75 [lenouno3eMenbHBIE  METAUTEL.  BakHeWmume COeIMHEHUS 1
" | xampms, cBO¥CTBA, MPUMCHCHHE
76. | JKéctrocTh BOIBI M CITOCOOHI €€ yCTpaHESHHUS 1
77 IIpakTnyeckass padora Ne 8 mo teme "XKéctkocTs BoABI U 1
" | Meroasl e€ ycTpaHeHus"
78. | AmoMuHui 1
79. | AwmdorepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMUHHUS 1
OOmiast XapakTepuCcTHKa MeETauloB b-rpynn  (moOoYHBIX
80. | moarpymm). [lepBoHauanbHBIC MPEACTABICHUS O KOMILICKCHBIX 1
COCITMHEHUSX
31 Menp u cepebpo. IlpencraBnenust 06 aMMHAYHBIX KOMIUIEKCAX 1
" | cepebpa m memm
82. | Ilmuk. AMdoTepHbBIE CBOWCTBA OKCHIA U THAPOKCHA IIMHKA 1
83. | Keneszo 1
84. | Oxcunel, ruapoxcus! u conu xenesa (1) u sxenesa (I11) 1
85. | UYyryH u cTajp — CIUIABbI JKeje3a 1
36 IpakTnyeckas padora Ne 9. Pemienue sKkcnepuMEHTaIbHBIX 1
" | 3amau mo Teme «BakHele METaIUIBI M UX COSAMHCHUS)
87 KounTtpoJsbHasi padora Ne 4 o teme «BakHelnme MeTauibl U 1
’ AX COEIUHEHNSDY
33 Be3zonacHoe HcIOIB30BaHNE BEIIECTB M XUMUYECKUX PEaKINi B 1
" | OBty
89 Hosble MaTepmansl M TexHOJOrMH. [IpuHIUIBI «3enE€HOM 1
) XUMUID)
90. XuUMHUS U 3I0POBHE 1
91 XuMHUECKoe 3arpsi3HEHHE OKpyKaromed cpensl. IlonsTHe o 1
’ npeneabHo JomycTuMoi KoHneHTparuu semects (I1JIK)
Okosoruyeckue MpoOJeMbl, CBSI3aHHBIE C COCTUHEHHSIMHU
92. | yrmepona, a3oTa, Cephl, TSKENBIX MeTaioB. Ponp Xumuu B 1
PELICHUH YKOJIOTHYECKHX MPO0IeM
93 ITepuonnyeckuii 3akon u Ilepuonuueckas cucreMa XUMHUYECKHX 1

QJICMCHTOB B CBCTC TCOPUU CTPOCHUSA aTOMaA




CTpOGHI/IC BCIICCTBA B TBép,Z[OM, JXHIKOM H FaSOO6pa3HOM

94. s 1
COCTOSTHUU. BHIBI XUMUYECKOM CBS3U
95 Knaccudukammss XuUMHYeCKHX peakuuid M0  pa3ImIHBIM 1
" | mpusHakam
XuMuUecKue peakiuu B pactBopax. ['uaponus comneit. CBoiicTBa
96. | KHCIIOT, OCHOBaHMH W cCoOJIeH B CBETe IMpEICTaBICHUA 00 1
SIEKTPOIUTHIECKOHN TUCCOIMAIIII
97.| OKHUCIUTENHHO-BOCCTAHOBUTEIBLHBIC PEAKITUU. DIICKTPOIIU3. 1
98. | PesepBHBI ypok 1
99. PesepBHbIil ypok 1
100{ Pe3sepBHBIH ypoK 1
101] Pe3sepsHslil ypox 1
102] PesepBHbIN ypOK 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 1




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM

8 KJIACC

OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

Kon
IpoBepPsAEeMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus

1

I1o Teme: «HepBOHa‘-IaJ'ILHBIC XUMHWYCCKUC ITOHATHU)

1.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKHUX HOHATHH: aToOM, MOJICKYIJIA,
XUMHAYECKHIA 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOIHAS), BaJCHTHOCTh, OTHOCUTEIbHASI aTOMHAs W
MOJICKYJISIpHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi I0JIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISPHBIN 00BEM,
XUMHAYECKasi peakiys, KiacCU(UKaIUs peakiil: peakiud COCTUHCHUS,
pPEaKIuu Pa3jOKEHHUS, PEaKIMU 3aMEIIEHUs, Peakiuu OOMEHa, JK30- U
SHIOTEPMUUYECKHE PpEaKIUu, TeioBod ddQexT peakuuu, pacTBoOp,
MaccoBas J10Jisl BellecTBa (MPOIEHTHAsI KOHLIEHTpAIKsi) B pacTBOpE

1.2

WITIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMHUUYCCKHX MOHATHI U
IMPUMCHATH 9TU IMOHATHA IIPHU OINMMCAHWH BCIICCTB U UX npeBpameHI/HZ

1.3

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Il COCTaBJIEHUS ()OPMYJI BEILIECTB
U YPaBHEHUM XUMHUYECKUX PEaKIUi

1.4

PACKpPBIBATH CMBICTI 3aKOHOB COXpPAHCHUA MACChl BCUICCTB, ITOCTOSHCTBA
COCTaBd, aTOMHO-MOJICKYJISIPHOI'O YYCHUS, 3AKOHA ABora/:[po

1.5

ONpCACIIATH BAJICHTHOCTL ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCAMHCHHUAX

1.6

KTacCH(PUIIMPOBATh XMUMHUYECKHE peakuud (10 YHCIy W COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekry)

1.7

BBIYUCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO M MOJIIPHYIO MAaCChbl BEHICCTB

1.8

BBIYUCIISITh MAacCOBYHO JIOJNI0 XHMHYECKOTO JJIeMeHTa 10 (dopmyIie
COCJTMHEHMS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIHICCTBA B paACTBOPC

1.10

OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/Abl IO3HAHUS — HAOIIOJCHUE,
U3MEpEeHHEe, MOJIETMPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICJIEHHBIN)

ITo Teme: «BaxkHeilne npeACTaBUTEIN HEOPTAHUYECKHUX BEIIECTBY»

2.1

PaCKpbIBATh CMBICJI OCHOBHBIX XHUMHWYCCKHUX MTOHSATHH: OKCHJ, KHCJIOTa,
OCHOBAHHE, COJIb

2.2

OIIPCACIIATH MNPUHAJICIKHOCTD BCIICCTB K OHpeIleJIéHHOMy KJIaCcCy
coeIMHEeHMH 1o popmysiam
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KJIaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIeCTBA

24

XapakTepU30BaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
PA3JIMIHBIX KJIACCOB, MOATBCPIKAAsA OMUCAHUC MPUMCPAMH MOJICKYJIAPHBIX
YpaBHEHHI COOTBETCTBYIOIINX XHMUYCCKUX PEAKITHH

2.5

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOIO
COCTaBa, BO3MOJXHOCTM IIPOTEKAaHUA XHMMHMYECKUX IIPEBPAILlCHU B
Pa3IUYHBIX YCIOBUAX

2.6

ClieI0BaTh IMPaBUJIaM IMOJIb30BAHUS XUMUYECKON MOCY 1011 U 1a00paTOpHBIM
o0opynoBaHHEM, a TakKe IpaBUiIaM OOpalleHHsl C BELIECTBAMH B
COOTBETCTBUU C HWHCTPYKUUSMHU 1O BBIMNOJHEHHIO J1a0OPAaTOPHBIX




XUMHUYECKHX OIBITOB IO TIOJYYCHHUIO U COOMPaHUIO Tra3000pa3HbIX BEIIECTB
(Bomoposla M KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpEAeIEHHON
MaccOBOW JI0JIeH pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH W IMPOBOIUTH
XUMHYECKHE HKCIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (TakMyc, (heHondTanenH, METUIOPAHK U

JIpyTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUECKOU peaKIuu

ITo teme: «llepunonnueckuii 3axoH u Ileproguyeckas cuctema XUMHYECKUX
snemeHToB J[. M. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKas CBS3b.
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMI

3.1

PAaCKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHUX MMOHSATHUH: AApO aTroMma,
BHGKTpOHHBIﬁ cJiou aToMa, aTOMHas1 0p6I/ITaJ'IB, paanyc aToMa, XUMHUYICCKasd
CBA3b, oJrsIpHas u HCTIOJIAApHAaA KOBaJICHTHAaA CBA3b,
OJICKTPOOTPULATEIIbHOCTh, MOHHAA CBA3b, MOH, KaTHOH, aHHWOH, CTCIICHb
OKHMCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUC 3JICMCHTHI

3.3

OMHUCHIBATh W XapakTepu3zoBaTh TabmuuHyro Qopmy I[lepuonuueckoi
CHUCTEMBl ~XMMHUYECKHMX 3JEMEHTOB: pa3lnyaTh IOHATHS  «TJaBHas
noarpynna (Arpynmna)» u «mnobouynas noarpynna (brpynma)», «maineie» u
«0oJIBIIINEY NEPUOIB

3.4

packpeiBaTh cMmbicn  Ilepuoguueckoro 3akona J[.MI. MeHnnaeneena:
JIEMOHCTPUPOBATh IOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKHUX 3JIEMEHTOB OT UX MOJ0KeHus B [lepuoandeckoi cucreme

3.5

COOTHOCUTH 0003HaYeHHMsI, KOTOpble UMEIOTcs B Tabmuie «[lepuogmueckas
cucteMa xuMmMuueckux dyemeHToB J[.M. MeHnueneeBay ¢ UYHMCIOBBIMH
XapaKTePUCTHKAMU CTPOEHHUS aTOMOB XMMHMYECKHUX JJIEMEHTOB (COCTaB U
3apsn  simpa, OOImee YWCIO DJIEKTPOHOBH  PACIpeleicHHEe UX 110
AIEKTPOHHBIM CJIOSIM)

3.6

ONpCaACIIAITE CTCIICHDb OKUCJICHUSA DJICMCHTOB B 6I/IHapHLIX COCOMHCHUAX

3.7

OIpCACIIITL  BUJ XUMHYECKOM  CBS3H (KOBaHeHTHaH u I/IOHHEUI)B
HCOPTraHNMYCCKUX COCIMHCHUAX

9 KJIACC

Koxa
NMPOBEPAEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

[To Teme: «BeriecTBO U XUMUYECKasi peaKLIMsD)

1.1

pPacKpbIBaTb  CMBICI ~ OCHOBHBIX XMMHYECKHX IIOHATHI:  pacTBOp,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALUSA, PEAKLIUN
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBecHEe, oOpaTHMbIE M
HEoOpaTHMbIe PEAKIHH, OKUCIUTEIIbHOBOCCTAHOBHUTEIbHBIE PEAKIINH,
OKHCJINTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBIICHUE, AJUIOTPOINS,
aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAs, HIOHHAs, MeTaJlIn4ecKas),
KpUCTAJUIMYECKasi PeIETKA, CINIABbI, CKOPOCTh XUMUYECKON PEAKLIUN




1.2

HWIIIOCTPHUPOBATG  B3aWMMOCBSA3b OCHOBHBIX XHMMHUUYCCKHX MOHATHH U
IMPUMCHSATD 9THU MMOHATHA ITPU OINMMCAHUHN BCUICCTB U UX HpeBpaH_IeHI/II\/'I

1.3

COCTAaBJIATH YpPaBHCHUA BHGKTPOHHTHHCCKOﬁ aucconuanmuu KHCJIIOT,
1IEJI0YE M COJIeH, TTOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIIMH MOHHOTO
oOMeHa

1.4

pacKpbIBaTh  CYUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIIUil
MOCPEACTBOM COCTABJICHHSI 3JIEKTPOHHOTO OaaHca ITHX PEeaKIHii

1.5

POBOJANUTH PACUETHI MO0 YPABHEHUIO XUMUYECKON PEAKINH

I[lo Temam: «Hemerammel um wux COCIUHCHUA» U «MeTtaliel U HX
COCAMHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHEIMUPUICCKHEC XUMUYICCKUE
CBOMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, TMOJATBEPXKIash OMUCAHHE
npUMEpaMu  MOJEKYJISIPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIIHii

2.2

COCTaBJIATb YPABHCHUA pCaKHHﬁ, MOATBCPIKAAIOINIUX  CYHIECTBOBAHUC
TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH IIPOTEKAHUSA XUMHUUYECKUX NPEBPALLCHUM B pPa3jIMYHBIX
YCIIOBHSIX

24

CJIEZIOBATh MPABUIIAM IOJIb30BAHHS XUMHUECKON TOCYI0H U 1a00paTOpHBIM
o0opyIoBaHHEM, a TakXke IMpaBujiaM oOpalleHus C BeLIeCTBaMU B
COOTBETCTBHUU C HHCTPYKIUAMU 110 BBITTOJIHEHHU IO JIa60paTOpHBIX
XMMHUYECKHX OIBITOB IO MOJIYYEHHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(aMMHMaKa U yriIeKucsoro rasa)

2.5

POBOJUTH PEAKIINH, IMOATBEPKAAIONINE KAYECTBEHHBI COCTAB Pa3IMYHBIX
BEIIECTB: PACHO3HABATH OIBITHBIM IyTEM XJOPHUA-, OpPOMHI, HOIMI,
kapooHat, Qocdar, cwiukar, cyiabdar, TUIPOKCUIUOHBI, KaTHOHBI
aMMOHUSI, HOHBl HM3yYEHHBIX METaJIOB, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEUICCTB

ITo Teme: «XuMus 1 OKpysKaromas cpea

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMmuueckux mnoHstui: I[IJIK Bemectsa;
KOPpO3Hsi METAJIIOB

3.2

MPUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIILHON ACSITEIbHOCTA — aHAU3 U
CHHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMATHU3AIINIO, BBISIBICHUE TPUIMHHO-
CJIE/ICTBEHHBIX CBSI3€M — Il U3YUEHHUS CBOICTB BEIIECTB U XUMHUYECKUX
peaKIuii; eCTeCTBEHHOHAY4YHbIE METOAbl TO3HAHUS — HAOJIOJICHHE,
M3MEpPEeHHE, MOACIUPOBAHUE, HIKCIIEPUMEHT (peaJIbHbI U MBICJIICHHbBIN)




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘—IaJ'II)HI)Ie XUMHUYCCKHUC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HM Ye€JIOBEKa. XUMUS B cUCTeMe Hayk. Tema u
BenlecTBa. Pu3nueckue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

HOHSITI/IG 0 MCETOdax IIO3HAHUSA B XHUMHHU. I’II/ICTBIE': BE€IIECTBA U CMCCH. CHOCOGBI
pasaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31eMEHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie U CI0XKHBIE BelleCTBAa. ATOMHO-MOJICKYJIIPHOE YUEHUE

1.4

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BewecTB. OTHOcHTENbHAs aTOMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XMMUYECKOI0 3JIEMEHTA B COCMHEHUH

1.5

KommuectBo BemecTBa. Moiib. Mossipast macca. B3auMocCBsI3b KOMYecTBa, MacChbl U
yHuclia CTPYKTYPHBIX €OUHHI] BemiecTBa. Pacu€Tel mo QopmylraM XUMHUYECKHX
COEIUHEHUI

1.6

dusndeckre U XUMHYECKHUE SBJICHUI. XUMUUIECKas pcakuus u ee IMPU3HAKH. 3akoH
COXpaHECHHSI MACChl BEIIECTB. XUMHUYECKUE YpaBHEeHUs. Kitaccupukams XUMHISCKIX
peakiuil (CoeqMHEHNs, Pa3JI0KEHUsI, 3aMEIICHHs, OOMEHa)

1.7

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IMOCYAOW, C IpaBHJIaMHU
paboTsl B Jabopartopuu U npuéMamu oOpalieHus ¢ 1ab0paTOpHBIM 000pYI0BAaHUEM,
U3ydeHHe W OmHcaHhe (U3NYECKUX CBOWMCTB OOpa3lOB HEOPTaHMYECKUX BEIIECTB,
HaOmoieHue (Qusnveckux (IJIaBlICHUE BOCKA, TasHUE JIbJa, pacTUpAaHHUE caxapa B
CTyNKEe, KUIEHHE U KOHACHCAIMs BOABI) M XUMHUYECKHX (TOPEHHE CBEYH,
MPOKalMBaHWE MEIHOW MPOBOJIOKH, B3aMMOJCWUCTBHE Mella C KHUCIOTOM) sIBICHHIA,
HAOJIIOJICHUE U  ONHUCAaHUWE NPU3HAKOB IMPOTEKAHUS XMUMMUYECKHUX pPEaKIUi
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus,
paznoxkenne ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE >Kee3a C
pactBopom conu meau(ll), u3yueHue crnocoOOB pazfeneHus cMmeceil (C MOMOIIbBIO
Maruura,  QuIbTpOBaHWE,  BbIIApUBaHWE, JUCTWUIALUSA,  Xpomarorpadus),
MPOBEJICHUE OYHMCTKH IOBAPEHHON CONM, HAOMIOJEHHUE U ONHCAHUE pPEe3YyJIbTaTOB
IIPOBEJICHUS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIeTIel MOJIEKYJ (IIapOCTEP>KHEBBIX)

Baxneiiniue MMPEACTAaBUTCIN HCOPIraHNYCCKHNX BCIICCTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 31€MEHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B npupojie, Pu3ndeckre 1 XMMHIECKUE CBOMCTBA (peaKinu
roperusi). Okcunpl. [Ipumenenune kucnopoga. CrnocoObl MONyYeHHs KHCIOpOAa B
naboparopuu M HpoMbIIUIEHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H —
AJJIOTPOITHAS MOAU(UKAIIHS KUCIOpOAA

2.2

TernoBoil 3¢ ¢dexkT XUMHUUECKOM peakuuu, TEPMOXMMUYECKUE YPaBHEHHUS, 3K30- U
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojb W MeTaH. 3arps3HeHHE BO3AyXa,
yCUJICHHE TApHUKOBOT0 3 (dekTa, pazpylieHne 030HOBOrO C0s

2.3

Bomopox — snemeHT M mpocToe BemiecTBo. HaxokaeHue BoIopoAa B HPUPOIE,
(bI/ISI/I‘-IeCKI/Ie U XUMHWYCCKHUEC CBOI\/'ICTBa, IMPUMCHCHUC, CIIOCOOBI IMOJIYUCHHUA. Kucnoter u
COJIH
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MossipHblii 00bEM ra30B. PacyéThl o XUMHUYECKUM YPaBHEHUSIM

2.5

@dusnueckue cpoilicTBa BoAbl. Boga kak pactBopuresb. PactBopel. HacellieHHBIE 1




HEHACBIIICHHBIE pAacTBOpPBL. PacTBOpMMOCTBH BemiecTB B Boxe. MaccoBas nouid
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHusA. Poib pacTBOpoB B
IpUpPOLE M B JKU3HM dYenoBeKa. KpyroBopor BoAsl B IpHUpOAE. 3arpsA3HEHHE
IIPUPOHBIX BoA. OXpaHa ¥ 0YMCTKA PUPOIAHBIX BOJ

2.6

Knaccugukarus Heoprannueckux coequHennit. Oxcuasl. Knaccngukamus okcuaoB:
cosieoOpasyrormue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEpHBIE) W HeCcoJeoOpasyoIue.
HomeHnkiatypa okcunoB. @usnyeckue 1 XMMUYECKUE CBOMCTBA OKCUAOB. [lomydenue
OKCHJIOB

2.7

OcnoBanus. Knaccudukamuss ocHoBaHHWM: MIENOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKME W XHUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMIt

2.8

Kucnorel. Knaccubukamus xucimor. Homenknarypa kucioT. @Dusnyeckue H
XUMHYECKHE CBOWCTBAa KHUCIOT. Psn akruBHoctn wmeramnoB H.H. bekerosa.
[losrydyeHue Kuciaor

2.9

Comu. Howmenkmarypa coseil. @Puznueckue U XHMHYECKHE CBOWCTBA COJICH.
[Tonyuenue cosei

2.10

I'eneTmueckas CBA3b MCKAY KiIaCCaMM HCOPraHMYICCKUX COCZ[I/IHCHI/Iﬁ

2.11

XUMUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OTPEICIICHNE COICPIKAHUS KUCIOPOa B
BO3JyXe, MOJTy4YeHHe, COOMpaHue, paclio3HAaBaHUE M HM3YYCHHE CBOMCTB KHCIOPOAA,
HAOJI0/ICHUE B3aUMOJICHCTBHUS BEIICCTB C KUCIOPOJIOM H yCIIOBUS BO3HUKHOBEHUS H
MpeKpalleHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHIIOB U OIMHCAHHE
UX CBOWCTB, MOJydeHHE, COOMpaHKe, paclio3HaBaHUE W M3yYCHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojeilcTBue Bogopoma ¢ okcugom  meau(Il)  (Bo3MoxHO
WCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), HAOII0IeHHEe 00pa31ioB BEIIECTB KOJIMUYECTBOM |
MOJIb, HUCCIIEJOBaHHE€ OCOOEHHOCTEH pACTBOPEHMsI BEIIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MaCcCOBOM JOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaulaMd (HATpUEM H
KaJbleM) (BO3MOYKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB), OTPEICICHUE PACTBOPOB
KHCIOT Y WIeJioueld ¢ TMOMOUIbI0 HWHAMKATOPOB, HCCIEIOBaHUE OOpa3IoB
HEOPTaHMYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHHE W3MCHEHHUS OKPACKH
WHAWKATOPOB B PacTBOpaxX KHCIOT W IIeNouel, U3yuyeHHe B3aUMOJICHCTBUS OKCHJIA
menu(ll) ¢ pacTBOpOoM CEpHOM KHCIOTHI, KHUCIOT C METaJUIaMH, pEaKIUi
HEUTpaau3aluy, MOJyYeHHE HEepPacTBOPHUMBIX OCHOBAaHUMN, BBITECHEHHE OJHOTO
MeTajula IPYTHMM M3 pacTBOpa COJH, PEIICHHE SKCHEPUMEHTAIbHBIX 33/1a4 M0 TeMe
«Baxknelime ki1acchl HEOPraHMUECKUX COSTUHEHHID)

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XUMUIECKUX 3aeMeHToB J[. 1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUUYecKast CBs3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.1

IlepBble MOMBITKU KIACCU(PHUKAIMU XMMHUYECKMX 3JeMeHTOB. [loHATHE O rpymmax
CXOAHBIX DJIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl, TIaJIOTEHBI,
UHEpPTHBIC Ta3bl). OJEMEHTHI, KOTOpble O00pa3yloT aM(OTepHbIE OKCUABI H
THJIPOKCHJIbI

3.2

[lepnonnueckuii 3akoH. Ileproanueckas cuctemMa XUMHYECKHX 3jieMeHTOB J[.I.
MenneneeBa. KopoTtkonepuoanas u anmuHHonepuonHas ¢(opmsl Ilepuognueckoii
cucteMbl xumudeckux odnemeHtoB J.MI. Menneneesa. Ilepuoasl u  Tpynmsl.
PuU3HYECKU CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUO/1a U IPYIIIBI DJIEMEHTA
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Crpoenne aromoB. CoctaB artomHbIX szaep. M3oromsl. Onekrtposbsl. CrpoeHue
AJIEKTPOHHBIX 000J104€K aTOMOB NepBbIX 20 XUMHUYECKUX dyieMeHToB [lepuonnyeckoit




cuctrembl JI.MI. MengeneeBa. XapaKTepUCTUKAa XHMHUYECKOIO HJIEMEHTA IO €ro
nostoxkeHuto B [lepuoguyeckon cucreme .M. Menneneesa

34

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHWYCCKHUX 3JICMCHTOB,
METAITMYECKMX UM HEMETAJUIMUECKUX CBOMCTB IO TpyNIaM U MepHojaM. 3HaueHHE
[Tepuoanueckoro 3akoHa u Ilepuonnyeckol CUCTEMbl XUMHUYECKUX 3JIEMEHTOB JIs
pa3ButHs Hayku U npakTtuku. .M. MeHneneeB — yu€HbIN U rpaXIaHUH

3.5

Xumuyeckass  cBsi3b.  KoBasieHTHass  (moyiipHass M HEMOJSIpHAsl)  CBS3b.
DIEKTPOOTPUIIATEITLHOCTh XUMHUECKUX 3J1eMEHTOB. MloHHAs CBsI3b

3.6

Crenenbr  okucicHusa. OKHCIUTEIBHOBOCCTAHOBUTCIBHBIC pCaKkuu. HpOLIGCCBI
OKHCJICHHS B BoccTaHOBJIEHHI. OKHCIIMTEIIN 1 BOCCTAHOBUTEIIN

3.7

XUMUYECKHI HKCIIEPUMEHT: H3ydeHue 00pa3loB BELIECTB METAIJIOB U HEMETAIOB,
B3aUMOJICHCTBUE THAPOKCU/IA IIMHKA C PACTBOPAMHU KUCIOT M IIEJI04YeH, TPOBEICHHE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUii
(ropeHue, peakiuyu pa3IoKEHUsl, COSTUHECHHS])

9 KVIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

BemectBo n xumuueckasi peakuusi. [loBTopenne

1.1

Ilepuonnueckuil 3akoH. Ilepmoanueckas cucrema XUMUYECKHX diaeMeHTOB J[.M.
MenpeneeBa. CrtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOOB, KaKsl, KAJIbLIUA U UX COEAMHEHUN B
COOTBETCTBUM C TOJOXEHUEM JIEMEHTOB B Ileprognueckoil cucreMe U CTPOCHUEM
UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUIbl XMMHUYECKON CBSI3U. THIIBI KpPUCTAINIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOWMCTB BE€IECTBA OT THUIA KPUCTAIUIMYECKONM PEMETKM U BUAA
XuUMu4eckoi cBs3u. Knaccudukanuss M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexnyHapoaHasl U TpUBHAJIbHASA). XMMHUECKUE CBOMCTBA BELIECTB, OTHOCAIIMXCS K
pa3IMYHBIM  KJaccaM  HEOPraHWYECKUX  COCIUHEHHUM, TIEHETHYeCKas  CBs3b
HEOPraHWYECKUX BEILECTB

1.3

Knaccudukanus XUMHUYECKHMX pPEaKIHUil MO pPa3lIUYHbIM MpU3HAKaM (IO 4YHUCTY U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3PQEKTyY, 0 N3MEHEHHIO
CTETIEHeW OKUCICHHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHUIO
KaTtajiu3aTopa). JK30- U PHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHsITHE O CKOPOCTH XMMUYECKON peaKIu

1.4

[TonsiTne 00 00paTUMBIX W HEOOPATHMBIX XHUMHYECKUX peakmnusax. [lonarue o
TOMOTCHHBIX W TCTCPOTCHHBIX pPCaKIUAX. IlondaTue 0 XUMHYECKOM PpaBHOBCCHHU.
@dakTopbl, BIHMAIOIME HA CKOPOCTh XHMHYECKOH pEaKIUu U  IOJIOKEHUE
XUMHUYCCKOI'O paBHOBCCHA

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE pcaKkiuu, 3JI€KTpOHHI>II71 6aJ1ch OKHCJINTCIBbHO-
BOCCTAaHOBUTENIbHOW  peakuuu.  CocTaBlI€HHE  YpPaBHEHUW  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMH C HCIIOIb30BAHUEM METO/1a JIEKTPOHHOTO OamaHca

1.6

TGOPI/ISI BHCKTpOHHTHHGCKOfI Aucconualinuu. QHCKTPOJII/ITBI nu HeC-)JIeKTpOJII/ITBI.
Katnonpl, aHuoHbl. MeXaHW3M AWCCONMAIMKM BEIIECTB C Pa3IWYHBIMH BHUIAMHU
XHMH‘-IGCKOﬁ CBJSI3H. CTCHGHB JOUCCcoraIn. CI/IJIBHBIC 148 cna61>1e BHCKTpOJII/ITBI.
Peakiiun nonHoro oomMeHa. Y cJIoBHs IPOTEKAHMS PEaKIiidi HOHHOTO 0OMEHa, TOJIHBIE




U COKpaIlIEHHbIE HOHHBIE YpaBHEHHUS peakiuil. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH
B CBETE€ MPEJCTABICHUNH 00 DIEKTPOTUTHUECKON mucconuanuu. KadecTBeHHbBIE
peakuuu Ha MOHbIL. [IoHSITHE O THAPOIN3E CoJel

1.7

XUMHYeCKUH OKCIICPUMCHT: O3HAKOMIICHHUE C MOACIIAMU KPUCTATITIMYCCKHUX peIHéTOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ajiMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHs); HMCCICIOBAHWE 3aBHCHMOCTH CKOPOCTH XHMHYECKOM
peaKIMy OT BO3ACUCTBUS pa3IMYHBIX (DAKTOPOB; UCCIIEJOBAHUE IIEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIEcca UCCONMANNHN KHCIOT, IIeNIoueii n coseil (BO3MOXKHO
UCTOJb30BAaHUE BHJEOMATEpPHANIOB); TPOBEJICHHE OIBITOB, WJUTIOCTPUPYIOIIUX
MpU3HAKK MPOTEKaHUsl PeaKIiil HOHHOro oOMeHa (oOpa3oBaHHE OCajKa, BbIIEIICHUE
rasa, oOpa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOUIMX MPHUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBbHBIX peakUuid (ropeHHue, peakUud pas3lIoKEeHUs, COEeIUHEHUs);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX pEakIUil Ha
HOHBI; PCIICHUEC SKCIICPUMCHTAJILHBIX 3a1a4

Hemeramns! un ux COCIUHCHU A

2.1

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHHe W (PU3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB —
TaJIOTeHOB. XHWMHUYECKHE CBOWCTBA Ha TpUMepe XJopa (B3aUMOJEHCTBHE C
MeTajulaMH, HeMeTaulaMH, Iuenodamu). XiopoBojgopon. ConsiHas — KuUCHOTa,
XMMHUYECKHUE CBOMCTBA, MTOJYUYCHHUE, TPUMEHEHHUE. [[elicTBrE XJTopa U XJIOPOBOIOPOIA
Ha OpraHu3M uenoBeka. BaxkHene XJI0puapl U UX HAXO0XKACHUE B IPUPOJIE

2.2

OOmiast xapakTepucTuka 31eMeHToB VIA-rpymnmnbel. OcoOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CtpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U cepbl. AJUIOTPONHbIE MOAM(DUKALNMU KHUCIOPOAA U CEpHI.
Xumuyeckue cBoiicTBa cepbl. CepoBOJOpOJI, CTpoeHuE, (HU3NUECKUe U XUMUYECKUE
cBoiicTBa. OKCUIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHII0B. CepHas KUCIIOTa,
¢u3znyeckue U XUMHYECKHe CBOWCTBa (00IIMe Kak MpeCTaBUTENs Kjlacca KUCIOT U
cneuupuyeckue). XUMHUECKUE PEAKIMH, JIeKallue B OCHOBE MPOMBIIUIEHHOTO
cnocoba mnoiydeHus cepHoil kucnotel. Ilpumenennme. Conm CepHOM KHCIIOTHI,
KayecTBEHHasl peakius Ha cyibpaT-uoH. HaxoxaeHue cepbl U €€ COCTUHEHUH B
npupose. XUMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl COSAMHEHUSIMU CEpbl
(KUCTIOTHBIE ~ JIOKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
IpeI0TBPALLIECHUS
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OOmias xapakTepucThka 3yeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIe CTENICHH OKUCIEHHs. A30T, paclpoCTpaHEeHUe B MpUpoe, PU3NIECKUe
U XuMH4eckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHaK, ero Gpusndeckue u
XMMHYECKHEe CBOMCTBA, MoyyueHue U npuMeHeHue. Coau aMMOHHUS, UX GU3NYECKUe U
XUMHNYECKHE CBOﬁCTBa, MMPUMCHCHUC. KauecTBennas pC€aKknusd Ha HOHBI aMMOHUA.
A3oTHas KucioTa, e€ nojaydeHue, pusnyeckue 1 XMMHUECKUE CBOICTBa (00IMe Kak
MpeJICTaBUTENs KJlacca KHUCIOT U crnenuduueckue). lVcmonb3oBaHHe HUTPATOB U
cojei aMMOHHMSI B KauyeCTBE MHHEPaJIbHBIX YJ0OpeHHil. XuMuueckoe 3arpsi3HeHHe
OKpy’Karolled cpelpl COSAUHEHUSAMM a30Ta (KUCIOTHBIE JIOKIU, 3arpsi3HEHHE
BO3/lyXa, IOYBBI U BOJIOEMOB)
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®ocdop, amrorpornHsle Moaudukanuu QGochopa, QGUMUECKHE H XUMHUYECKHUE
cBorictBa. Okcua dochopa(V) u docdopHas kuciora, GU3NUIECKUE U XUMHUCCKUE
cBoiicTBa, monyyeHue. Vcmone3oBaHue ¢GocdaroB B KayecTBe MHUHEPAIbHBIX
ynoOpeHui

2.5

Obmas xapakrepuctuka 3meMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTENEHU OKHUCICHMs. YTIIepoJ, aIOTPONHbIE  MOJM(HKAINH,




pacrpocTpaHeHrue B TPUPOJE, PU3MUECKHE W XUMHUYECKHE CBOWCTBA. AJCOpOIHs.
Kpyrosopot yraepona B mpupoje. OKCUIbl yriepoja, ux GU3NUecKue 1 XuMHUECKUe
CBOMCTBa, JIeCTBME Ha JKUBBIE OpPraHU3MbI, MOJIY4YEHHE U TMPUMEHEHHE.
DKosornyeckue MpoOsieMbl, CBsi3aHHbIe ¢ OkcuaoMm yriepoaa(IV); rumotesa
IO0ABHOTO TOTEIUICHUST KJIMMaTa; MapHUKOBBIN d(DdekT. YronpHas Kucaota U eé
CONM, MX (U3MUECKUE M XHUMHUYECKHE CBOMCTBA, IOJy4Y€HHE W TNPUMEHEHHE.
KauecTBennas peakuus Ha KapOoHaT-MOHBI. Vcrmonb3oBaHue kapOOHATOB B OBITY,
MEJMIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE

2.6

[lepBoHauyanbHble TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX
yriepona (MeTaH, 9TaH, dTWIEH, alleTHJICH, TaHOJ, TJIHICPUH, YKCyCHAsT KUCJIOTA).
Nx coctaB u xumuyeckoe ctpoeHue. [IoHsITHE 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
Kupax, OenKax, yriieBoJiax — U UX POJIM B KU3HM YesoBeKa. MarepruaabHOE €TMHCTBO
OPraHMYE€CKUX W HEOPTraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usuueckue MU XMMUYECKHE CBOMCTBA, MOJYYEHHUE U TPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. Obuue npencrasieHus o6 okcuae kpeMaus(1V) u
KpeMHHEBOM kucinote. CHIMKATBl, HMX HCHOJIb30BaHWE B OBITY, MEIUIIMHE,
MPOMBIIICHHOCTH. BakHEWIne CTpOWTENbHbIE MaTepHalbl: KepaMHKa, CTEKJIO,
IeMeHT, ©OeToH, xkene300eToH. [IpoOmembl  Ge30mMacHOrO  MCMOIH30BAHUS
CTPOMTENBHBIX MATEPHUAJIOB B TIOBCEHEBHOM KHU3HH

2.8

XUMUYECKUI SKCTIEPUMEHT: N3y4eHHE 00pa3I[0B HEOPraHUYECKHUX BEIECTB, CBONCTB
COJISIHOM KHUCIIOTHI; TPOBEJICHHE KAueCTBEHHBIX pEAaKUUi Ha XJIOPUA-UOHBI H
HaOJto/IeHue TMPU3HAKOB MX MPOTEKaHMs; OMbBITHL, OTpakarolue (usnueckue u
XMMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); O3HAaKOMJIEHHE C oOpa3laMu XJIOpUIOB (TaJOreHHIOB);
O3HAKOMJIEHHE ¢ 00pa3namu cepbl M €€ COSAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPHAIOB); HaOJIOJICHHE Tpoliecca OOyTIWBaHMS caxapa TOJ JEHCTBHEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHCIOTHI; M3Y4YeHHE  XMMHUYECKHX  CBOWCTB
pa30aBiIeHHON CepHOM KHUCIIOTHI, MPOBEACHUE KAaUYECTBEHHOW peakiuu Ha cyibdat-
MOH U HaOMIOZIeHWE NpHU3HaKa €€ MPOTeKaHWs; O3HAKOMIICHHE C (PU3HMUYECKUMHU
cBoiicTBaMMu azoTa, ¢Gochopa M UX COECIUHEHUH (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEpPHAIOB), oOpa3liaMHu a30THBIX U (POCHOpHBIX YIOOpeHUit; moiaydeHue,
coOupaHue, pacrlo3HaBaHME€ M M3yYEHHUE CBOMICTB amMMHaka; IpPOBEJICHUE
KayeCTBEHHBIX peakIMii Ha MOH aMMOHHUS U (ocdaT-uoH U U3yUEeHUE NMPU3HAKOB UX
MIPOTEKaHUs, B3aWMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEIBIO
(BO3MOKHO HCII0JIb30BaHNE BHUJIEOMATEPHAJIOB); U3y4YeHHE Mozenen
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢yuiepeHa; O3HAKOMJICHHE C
MpOIecCCOM  aACOpOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM NPOTUBOTrasa; IOJydYeHUE, COOMpaHUE, paclo3HABaHME U H3y4YeHUE
CBOWCTB YIJICKHCIIOTO Ta3a; MpOBEJCHHE KAaueCTBEHHBIX pPEaKLUMi Ha KapOOHAT- M
CWJIMKAT-UOHBI U U3yYEHHUE TPU3HAKOB X MPOTEKaHUs; 03HAKOMJIEHUE C POAYyKIHEH
CHJIMKATHOM TPOMBIIUIEHHOCTH; peIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO TeMe
«BaxnHelnme HeMeTauIbl M MX COCIMHEHUS

MeTamiel 1 uX COCIMHCHUA

3.1

OO6mrast xapakTepUCTHKAa XHUMHYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHHM HX
nonoxkeHus B [lepruoanueckon cucreMe XumMuiueckux 3semeHToB .M. MenneneeBa u
cTtpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTraumndeckas CBs3b M METaUIMYecKast
KpHUCTAJUTMYECKasl peHIETKA. DJICKTPOXUMUYCCKUIN Psii HAIPSHKEHU METaJlJIOB

3.2

du3nyeckue W XUMHUYECKHE CBOMCTBa MeTaiioB. OOmmMe crnocoObl MOTy4YSHHS
MeTauioB. [loHSTHE O KOPpO3WM METANIOB, OCHOBHBIE CIOCOOBI 3alIUTHI WX OT




koppo3uu. CruiaBsl (CTajb, YyTyH, JOPATIOMUHNN, OpOH3a) U UX IPUMEHEHUE B OBITY
U IPOMBILIIEHHOCTH

3.3

[lenounble MeTamwibl: noJokeHHE B llepuognyeckol cucteMe XHUMHYECKUX
sanementoB J[.M. MeHnneneeBa; CTpOeHHME HX aTOMOB; HAxXO0XXJICHUE B MPHUPOJE.
du3uyeckue U XUMHYECKHE CBOWCTBA (Ha mpuMepe HaTpus u Kamus). OKcuabl u
I‘I/I,ZIPOKCI/IJII)I HanI/ISI 1 KaJusl. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJIJIOB U UX COG)II/IHGHI/II\/'I
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[[lenoyHO3eMeNbHBIE METAJUIBl MarHUil U KalblMil: mojoxkeHue B Ilepuonnueckoi
cucremMe xumMuueckux dneMmeHToB J[.M. Mengeneesa; CTpoeHME HX AaTOMOB;
HaxoXJeHrue B npupoje. PuU3ndeckue U XUMMUYECKUE CBOMCTBA MArHUS M KaJIbIUA.
Baxneiimme coennHeHus Kanblius (OKCH, THIPOKCHI, coiin). KECTKOCTh BOJABI U
crocoObl e€ yCTpaHeHus

3.5

AmomunMil: nonoxxenue B [leproguueckoil cucreMe XMMHYECKHX annemMeHToB J[.M.
MeHeneeBa; CTpo€HUE aTOMa; HaXxOXK/eHue B npuponae. Pu3nyeckre U XUMUIECKUE
cBOMCTBa amoMuHMS. AMGBOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUS

3.6

Kene3o: monoxenue B llepmoamyeckoid cucremMe XuUMHUECKHUX 3yieMeHTOB J[.H.
Menzeneesa; CTpOEHUE aTOMa; HaXOKIAEHUE B Npupoje. PU3NYECKUE U XUMUYECKUE
cBoiicTBa xene3a. Okcupl, rupokcuabl U coiu xxenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U NOJyYEHHUE

3.7

XUMUYECKUI KCTIEPUMEHT: O3HAKOMIIEHHE ¢ 00pasllaMd METAJJIOB M CIUIABOB, WX
(U3HYECKUMHU CBOMCTBAMH; U3YYCHHE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOXHO
WCIOJIb30BaHNE BUICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOACHCTBHSI OKCH/IA KaJIbITHUs
W HaTpus C BOJOW (BO3MOXKHO WCIIOJIb30BAaHHE BUIEOMATEPHAJIOB); HCCIEIOBAaHUE
CBOMCTB >KECTKOM BOJBI, MpoIlecca TOPEHHs jKele3a B KHUcIopoje (BO3MOMKHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEaKITUi
Ha WMOHBI (MarHus, Kamplus, amoMuHus, nuHka, xene3a(ll) u xeneza(Ill), meau(Il);
HaAOJTIOJICHUE W OMTMCAHKE TIPOIECCOB OKPANTUBAHUS IJIAMCHH MOHAMHU HATPUS, KU
U Kambldsg (BO3MOXKHO  HCIIOJIb30BAHHME  BHUACOMATEPUAIIOB); HCCIEIOBaHUE
aM(pOTEepPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THAPOKCHIA ITMHKA; pEIICHHE
DKCIIEPUMEHTAIBHBIX 3324 10 TeMe «BaskHel e MeTauTbl ¥ UX COSTMHEHUS

XuMHs ¥ OKpyXKarolas cpeaa

4.1

Hosrie MaTCpHraJibl U TCXHOJIOTUH. BemectBa u MaTcpHraJibl B MMOBCEAHEBHOM KU3HU
JelIOBeKa. XUMHSA U 310pPOBEE. besomacHoe ncmoabp30BaHNe BC€IICCTB U XUMHNUYCCKHUX
peaKI_II/Iﬁ B 6LITy. HCpBaH IOMOIIb IIPU XUMHUUYCCKHUX 0XKOTI'aX M OTPABJICHUAX

4.2

OCHOBBI JKOJOTMYECKON TIpPaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpYXKarolleu
cpeasl [1JIK. Ponp xuMuuM B pelleHHH 3Kojormdeckux mpobnem. [Ipuponnsie
UCTOYHUKH YTJIEBOJOPOJIOB (Yrojb, HPUPOAHBIA ra3, He(pTh), NPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBILILIEHHOCTH

4.3

XUMUYECKUI JKCHEPUMEHT: H3y4eHHE O00pa3lloB MaTepHaioB (CTEKIJIO, CILIAaBbI
METaJUIOB, MTOJIMMEPHBIE MaTEPHATIbI)




ITPOBEPAEMBIE HA OI'2 IO XUMHUHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSA OCHOBHOH OBPA3OBATEJBHOH IPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMoOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOI'0
o01ero oopazoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HAaBa€MOCTH  SBJIGHUM TPUPOJbl, IOHMMAaHHE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XHMHYECKOH HayKM Kak o00JacTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOmell KyJbTypsl M  MPAKTHYECKOM
NeSITeIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOr0 OOIIECTBA; TOHUMaHHE
MECTa XMMHUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHCJIC OSKCICPHUMCHTAJIBHBIX U
TCOPECTUUCCKHUX METOAAaX HMCCIICAOBAHUA BEIICCTB U N3YUYCHUA XMUMHNYCCKUX
peaKI_II/If/'I; YMCHUC HUCII0JIb30BATh MOACIIN IJIA 00BSICHEHHS CTPOCHUSA aTOMOB
H MOJICKYJI

1.3

0 chepax mpodecCHOHATHHON IESITENbHOCTH, CBA3aHHBIX C XUMHEH |
COBpPCMCHHBIMU TEXHOJIOI'usiMU, OCHOBAaHHBIMU Ha JOCTUXKCHUAX
XMMHUYECKON HAYKH, YTO MO3BOJIUT OOYYAIOIIMMCS pacCMaTPUBATh XUMHIO
Kak cdepy cBoell Oymymiell mpodecCHOHATBHON AESITeTLHOCTH U CHIeTaTh
OCO3HaHHBIM BBIOOP XMMHUHU KaK MPOPHUIBHOTO MpeaMeTa MpH Mepexoje Ha
YPOBEHB CPETHETO 00IIero 00pa3oBaHUs

Branenne cucreMod XMMMYECKUX 3HAHUM UM YMEHHE IPUMEHATH CUCTEMY
XMMHYECKHUX 3HAHUM, KOTOpask BKJIIOYAET:

2.1

BaKHEHIIINE XMMHUECKHUE MOHATHS: XUMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, IIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOAHAS
CMECh, OTHOCHTENbHBIE aTOMHAasi W MOJICKYJSIpPHAs Macchl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAash Macca, MOJIAPHBIA 00BEM, OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJb (CpeaHssl), XUMUYECKasl peaklus, peakiuu COeIUHEHUS,
peaKuuy pa3joKEHUs, PEAKIMH 3aMEIICHHsSI, PEeaKIMh OOMEHa, TEIIOBOU
3¢ ekt peakuuu, 3K30- U SHIOTEPMUUECKHE PEAKIMH, PACTBOP, MAacCOBas
JI0JISI XUMHYECKOTO 3JIEMEHTa B COCIMHEHHUH, MAaCCOBAst JI0JIsl U MPOIEHTHAs
KOHIICHTpAIUsl BEIeCTBA B PacTBOpE, SAPO aTroMma, HJIEKTPOHHBIN CIOM
aToma, aToMHas opOuTanb, paguyc aroma, BaJCHTHOCTb, CTEIEHb
OKHUCJICHHUS, XUMHUYECKas CBsI3b, AJCKTPOOTPHUIATEIBHOCTb, MOJSpHAs U
HEMOoJISIpHAsE KOBAJCHTHAsl CBS3b, MOHHAS CBS3b, METAJNIMYECKAsl CBSA3b,
KpUCTAJUITMUeCKass  pemérka  (aToMHas, HWOHHAs,  MeTaJuIn4yecKas,
MOJICKYJIIpHAsi), HMOH, KaTUOH, AHUOH, OJJEKTPOJUT M HEIIEKTPOJIUT,
JNEKTPOJIUTHYECKAsT ~ JUCCOLMAIUS,  PEaKIMd  HOHHOTO  OOMeHa,
OKHCIIUTEIHbHO-BOCCTAHOBUTEIIHLHBIC peakiuu, OKHUCJITUTEIb u
BOCCTAaHOBUTEIb, OKUCIICHHE M BOCCTAHOBJICHHE, DJICKTPOIHN3, XUMUUYECKOE
paBHOBecHE, O0OpaTUMbIe U HEOOpPATUMBIE PEAKIUU, CKOPOCTh XUMHUYECKOM
peaxiuu, katanuzarop, I1JIK, koppo3us MeTaios, crijaBsl

2.2

OCHOBOTOJAralomue 3aKoHbl XUMHH: 3aKOH COXpPaHEHUS  Macchl,
nepuoguyeckuii 3axkoH .M. MeHnneneeBa, 3aKOH TNOCTOSHCTBA COCTaBa,
3aKOH ABOTaJIpo

23

TCOpHUHN XHUMHUU! ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpHL




AJICKTPOJIUTUYECKON JUCCOIHAITIT

Bianenne ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITIOYAIOIIEH:

3.1

yMEHHE MPaBUWJIBHO HCIOIb30BaTh M3YUYCHHBIC BEIIECTBA U MaTepuaibl (B
TOM YHCIIE MUHEpabHBIC YIO0OpEHUs, METaUIbl U CIUIABBI, MPOMYKTHI
nepepaboTKU MPUPOJAHBIX UCTOUYHUKOB YIIIEBOAOPOAOB (YIS, HPUPOTHOTO
ra3a, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, HA MMPOU3BOJICTBE U MIOHUMAHHE
3HA4YeHHs KUPOB, OCJIKOB, YIJIEBOJOB JJI OpPraHHW3Ma 4YeJOBeKa; YMEHHUE
MPOTHO3UPOBATH BIUSIHUE BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJIOBEKa U OKPYKAIOIIYI0 TPUPOJIHYIO CPETY

3.2

yMEHHE UHTETPUPOBATh XUMHUYECKHUE 3HAHUS CO 3HAHUSAMHM JIPYTUX yISOHBIX
MIPEAMETOB

33

HAJIMYUE OMBITa Pa0dOTHl C Pa3IUYHBIMH HCTOYHUKAMU WH(OPMALUU TI0
XUMUHM  (HayyHas W  HAY4YHO-TIOMyJIsipHAs  JHTepaTypa, CJIOBapH,
CIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATDH I/IH(l)OpMaIII/IIO O BCIICCTBAX, MHX
MNPCBPAICHUAX W IIPAKTHYCCKOM INMPUMCHCHHU W YMCHHUC HCIIOJIb30BATH eé
JJId pCHICHU A y‘-I€6H0-H03HaBaTeJH>HI)IX 3aga4

Bianenue ocHoBaMHM TMOHSATUHWHOTO ammapara ¥ CHUMBOJHUYECKOTO S3bIKA
XUMHUH IS COCTaBJIeHHsS (HOpPMYT HEOPraHMYECKUX BEIIECTB, ypaBHEHUMN
XUMUYECKUX Peakuuii; ocHoBaMu xumudeckord HomeHKIaTypbl (IUPAC u
TPUBHUAIILHON)

YMeHne 00bACHATH CBSI3b ITOJI0KEHHS DJIEMEHTA B HCpHOHH‘ICCKOﬁ CHUCTEMC
C YHUCIIOBBIMH  XAapPaKTCPUCTHKAMH  CTPOCHUSA aTOMOB XHWMHYCCKHUX
JJICMCHTOB (COCTaB u  3apgana daAapa, o6mee YHuCJI0 BHGKTpOHOB),
pacupeaciiCHUEM OJICKTPOHOB IO JSHEPreTUYCCKUM YPOBHSAM ATOMOB
INEPBLIX TpéX INEpHUOa0B, KaJIUA U KAJIbIIHA

IIpencraBinenre O MNEPUOAMYECKOW 3aBUCUMOCTU CBOMCTB XUMHUYECKHUX
JJIEMEHTOB  (paguyC aToMa, »JJIEKTPOOTPHULATENIBHOCTh), IPOCTBIX U
CJIO’KHBIX BEILIECTB OT MOJIO’KEHHs 311eMeHTOB B Ilepuonuueckoii cucteme (B
MalbIX MEpUOJaX M TJIAaBHBIX MOATPYMINAX) M 3JIEKTPOHHOTO CTPOCHUS
aToMa

YMeHue KinaccuuIupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIIUN

YMEHHE OIPEeNeIsTh:

8.1

BAJICHTHOCTB U CTCIICHb OKUCJICHUSA XUMHUYCCKUX 3JICMCHTOB, 3apsJl NOHA

8.2

BHJI XMMUYECKOM CBSI3U U THUII KPUCTAINYECKON CTPYKTYPBI B COEIMHEHUSAX

8.3

XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCJIOT, OCHOBAHMI)

8.4

OKHCJINTCIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh GU3NUECKUE U XUMUYECKUE CBOMCTBRA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOI, rpaduT, aamas, KPEeMHUH,
a3oT, docdop, cepa, XJIOp, HATPHUMA, KA, MarHUM, KalbIHii, aTIOMUHUH,
JKEJe30)

9.2

CJIOKHBIX BC€HICCTB, B TOM YHCJIC HX BOJHBIX PaCTBOPOB (BOI[a, aMMUak,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJbI M THUAPOKCHABbl MeTayioB I[-I1A




rpym, amtomunus, meau (II), nunka, sxenesa (11 u I1I), okcuapr yraepona (11
u 1V), kpemuus (IV), azora u dochopa (III u V), ceper (IV u VI),
CEepHHUCTasi, CepHas, a30THUCTas, a30THasA, QocdopHass, yrojapHas,
KpEMHHUEBAsi KUCJIOTA M UX COJIH)

IMPOTrHO3HUPOBATH U XAPAKTCPHU30BATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT
HX COoCTaBa MW CTPOCHHUsA, NPHUMCHCHHE BCHICCTB B 3aBUCHUMOCTH OT HX

9.3 CBOMCTB, BO3MOXXHOCTb TMPOTEKAHHS XUMHUYECKHUX MpEBpalleHUil B
pPa3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBJIATh MOJICKYJISIPHbIC U MOHHBIC YPaBHEHHUS PEAKIIMii, B TOM
0% (03) (K
10.1 peaxiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOLIUX XUMHUYECKHE CBONCTBAa H3YUYEHHBIX KJIACCOB (TPYIII)
HEOPTraHWYECKUX BEIIECTB
10.4 MOJITBEPKJAIONINX TeHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHYECKOTO DJIEMEHTA B COCIMHEHIH
11.2 MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YPaBHCHUSAM XUMHUYECKUX PEAKIMA M HAXOJIUTh KOJWYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WM IPOAYKTOB PEAKITHH
12 Biiayienue (3HaHne OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[I0O3HaHUs (HaOJNIO/ICHHEe, H3MEpEHHUeE,
1.1 SKCTICPUMEHT, MOJEIMPOBAHUE) TPU HM3YUYCHUH BEIIECTB M XUMHUYECKHX
’ SBIICHUH; yMeHHEe Cc(HOpMyIHpOBaTH MPOOIEMY H TPEIIOKHUTh MyTH €&
pereHus
122 Oe30macHOi paboThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUYECKOW TTOCYI0N 1
) 71a060paTOPHBIM 000PYIOBAHHEM
npaBwiaMy 0€30MacHOTO OOpaIIeHHs] ¢ BEIIECTBAMH, HCIIOJIB3YEMBIMH B
MOBCETHEBHON JKW3HM, TNPaBWIAMH TIOBEJACHUS B IESIX cOepexeHus
12.3 370pOBbSl M OKpYXKalOLIEW MNPUPOJHOM Cpeapl; MOHUMAaHHE Bpeaa
(ormacHOCTH) BO3JEHCTBHSI Ha KUBBIC OPraHU3MbI ONPEACIEHHBIX BEIICCTB,
CrocO00OB YMEHBIICHUS U IPEIOTBPAIICHHS] X BPEIHOTO BO3/ICHCTBHS
13 Hanmuume mnpakTUyeckuxX HABBIKOB IUIAHUPOBAHUS M OCYLIECTBICHUS
CIICIYIOIMNUX XUMHYECKUX SKCIIEPHUMEHTOB!
W3y4YEHUE W OIMCaHWE (PU3MUECKHX CBOWCTB BEIIECTB, O3HAKOMJICHHE C
13.1 GU3MYECKUMU W XUMUYECKUMH SIBJICHUSIMU; OMBITHI, WJUTFOCTPUPYIOLINE
MPU3HAKU MPOTEKAHUSI XUMHYECKUX PEaKITHil
13.2 U3y4EeHHE CIOCOOOB pa3esieHus: cMeceit
MOJTyYeHUe KUCIOPOJa U M3YYEHHE €ro CBOMCTB; MOIy4YeHHE BOAOPOIA H
13.3 M3Y4YEHUE €r0 CBOWMCTB; MOJYyYEHHE YTJEKHCIOro Ta3a M H3y4YeHHE €ro
CBOICTB; MOJTy4YeHHE aMMHUAKa U N3yUYEHHE er0 CBOWCTB
13.4 IIPUTOTOBJIIEHUE  PACTBOPOB  C  ONPENENEHHOM  MacCOBOW  JOJIeH

pacTBOPEHHOTO BEWIECTBA




13.5

MpUMEHEHNE HWHANKATOpOB (JIakMyca, MeTWJIopamka W QeHondranenHa)
JUISL ONIPEJICJICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT M IIEI0YCH

13.6

UCCJIEIOBAHNE U OIMCAHUE CBOMCTB HEOPIAHMYECKUX BELIECTB Pa3IMYHBIX
KJIaCCOB; H3Y4YCHHME B3aMMOJCHCTBHS KHCIOT C MeETalllaMH, OKCHUIAMMU
METAJIJIOB, PAaCTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHHUSMH, COJSIMU;
IIOJlyYE€HUE HEPACTBOPUMBIX OCHOBAaHHUH; BBITECHEHHE OJHOIO MeTajlla
OpyTUM U3 pacTBOpa COJM; HccleloBaHHE aM(OTEpPHBIX CBOMCTB
THUAPOKCHUIOB AJIFOMUHMSI M IUHKA

13.7

pEeIIeHNEe DKCIEPUMEHTABHBIX 3a1ad 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPTaHWYECKUX COCTUHEHUN»; «DJIEKTPOIUTHYECKAsT JUCCOLUALIUSDY;
«Baxxnenne HeMeTaIbl M MX COSIMHCHUS; «BakHeHIIe MeTalIbl B UX
COEUHEHUS

13.8

XUMHAYECKHE DKCIICPUMEHTBI, HWJUIIOCTPUPYIOLIHE NPU3HAKUA TMPOTECKAHUS
peakiuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJIOpUI-, OpoMuUa-, Hoauid-, cyibdar-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THAPOKCHI-HOHBI, KATHOHBI aMMOHWUS,
MarHusi, KaJblMsl, aJllOMUHUA, keneza (2+) u xeneza (3+), meau (2+),
IIMHKA

14

YMenue:

14.1

npeaACTaBIATb PE3YJIbTAThI OKCIICPUMCHTA B (l)opMe BBIBOOB,
J0Ka3aTcIbCTB, Fpaq)HKOB u Ta6JII/HI U  BBUBJIATHL OMIIMPHUYCCKUC
3dKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATb CBA3U MCKAY PCaIbHO Ha6J'IIO,Z[aCMBIMI/I XHUMHNYCCKHMMH
ABJICHUAMU MW MpoHeCcCaMu, MNPOUCXOAJAIIMMH B MAaKpOo- U MHUKPOMUPE,
00BACHATH IIPUYNHBI MHOFOO6paSI/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Konx

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

HepBOHa‘IaHI)HBIe XUMHNYCCKHUEC ITOHATHUA

1.1

UncTeie BemecTBa u cMecu. CiocoObl pa3ieseHusl cMece

1.2

ATOMEI 1 MOJICKYJIBI. XumMudeckue 3JieMeHThl. CUMBOIBI XUMHYSCKUX DJIEMEHTOB.
HpOCTLIe H CJIOKHBIC BCIIICCTBA.

1.3

XuMHu4decKas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XHMUYECKHX 3JIeMeHTOB. CTEIeHb
OKHMCJICHUSA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAas aTOMHas Macca.
OrtHocuTenbHas MOJICKYJISIpHadg Macca. MaccoBas 10JIs1 XUMHAYECKOI0 3JI€MEHTa B
COCIMHCHNHU

1.5

KonnyectBo BemectBa. Monb. Momsipras macca. MoJsipHbIi 00BEM  Ta30B.
B3anMocCBsI3b KOJIMYeCTBa, MAacChl M YUCJIA CTPYKTYPHBIX €/IMHHUIL BEIIECTBA

1.6

du3nyeckue U XMuMHUUYECKHUE SIBIICHUS. XUMUUECKas pcaKkuus u eé IMPU3HAKH. 3akoH
COXPAaHCHUA MAaCChl BEIICCTB. XuMU4JecKue YPaBHCHUA

[Tepuonuueckuii 3akoH u llepuoanyeckas cucrema XumMudeckux 3yemeHToB ..
MenpeneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuil 3akoH. Ilepuoguyeckas cucremMa XMMHYECKUX 3jeMeHTOB [[.M.
MengneneeBa. I[lepuoasl u rpynmbl. @U3HUECKU CMBICI MOPSAIKOBOTO HOMEpA,
HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA

2.2

Crpoenue aromoB. CocTtaB aToMHbIX saep. M3orombl. OnekrpoHbl. CTpoeHue
JIEKTPOHHBIX  000J104eK aToMOB  MepBbIX 20 XUMHUYECKHUX  3JIEMEHTOB
[Tepuonnueckoii cucremst J1.M. Menneneena

2.3

3aKOHOMepHOCTI/I B HU3MCHCHHM CBOMICTB XHMHUYECKHUX DJIEMEHTOB MEPBLIX TpéX
nepuoaoB, Kajlusd, KaJlbIUAg (pam/lyca aTOMOB, OJICKTPOOTPHULATCIIBHOCTH,
METATIMYCCKUX W HCEMCTAJIIMYCCKUX CBOfICTB) n ux COCI[I/IHGHI/Iﬁ B COOTBCTCTBHH
C ITOJIOXKCHHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTEME U CTPOCHUEM HNX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass W HEMOJSIpHAsl)  CBS3b.
DNeKTPOOTPULIATENILHOCTD XUMHUYECKUX AJIEMEHTOB. WNonnas CBSI3b.
Mertaunueckas CBA3b

3.2

Turnsr KPpUCTAJIUIMYCCKUX pCI_HéTOK (aTOMHaH, HOHHAas, MeTaJ’IJ’II/I‘IeCKaH),
3aBHCHUMOCTE CBOMCTB BC€IICCTBA OT THIIA KpHCTaHHHHeCKOﬁ peIHéTKI/I n BHJA
XMMHUYECKOM CBSI3HU

Baxneiiniue MNpEaACTAaBUTCIIN HCEOPTraHNUYCCKUX BCHICCTB. Hemeramner u  ux
coeauHeHNI. MeTaibsl ¥ NX COSAMHCHUS

4.1

Knaccupukamuss w HOMEHKJIATypa HEOPraHWYECKHX COCIMHEHUH: OKCHIOB
(coseoOpasytoliye: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHbIE) U HECOJIeo0pasyolue;
OCHOBAaHMI (ménoumn " HEpPacTBOPHUMBIE OCHOBaHU); KHUCJIOT
(xucnopoacozepKaliie 1 0eCKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX)

4.2

du3nueckne M XUMHYCCKHE CBOMCTBA IMMPOCTBIX BCHICCTB-HCMCTAJIJIOB: BOJOPO/JA,




XJI0pa, KMCII0POJia, Cepbl, a30Ta, hocdopa, yriaeposa, KpeMHHs

4.3

@usznueckue M XUMHYECKHE CBOMCTBA IHPOCTBIX BELIECTB-METAUIOB: JIUTHS,
HaTpHUs, KaJIds, MarHus U KaJbLus, aJIFOMUHMS, JKeIe3a. DIEKTPOXUMUYECKUN psf
HaIpsDKEHUN METaJUIOB

4.4

dusznueckrue U XUMHYECKHE CBOMCTBA BOJIOPOJIHBIX COCIMHEHHM HEMETaJlIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMHAKA

4.5

duznyeckue M XUMHUYECKHE CBOMCTBa OKCHIOB HemerTamioB: cepbl (IV, VI),
aszota(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), xpemuus(I1V). Ilomyuenue
OKCHJI0B HEMETAJJIOB

4.6

Xumnueckue cpoicTBa okcunoB: MetamuioB IA-IIIA rpynm, nunka, menu(Il) u
xenesa(ll, I11). I[Tomydenne okCuaOB METAIIIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBaHWN M amM(pOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
THJIPOKCHUJIOB aTFOMUHUS, jKeme3a, IuHKa). [lomyueHne ocHoBaHUI U aMpOTEPHBIX
TUIPOKCHIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJOPOBOJOPOJIHOHN, CEpOBOJOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOH, (ochopHOU, KpeMHHEBOU, yroiapbHOU. OcobObie
XMMHYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M A30THOM KHUCIOT.
[TonyyeHue KuciIoT

4.9

OO0ue xMMHUYecKre CBOMCTBa cpetHux coneil. [lomyyenue conei

4.10

[lonyuyenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJIA, aMMHaKa,
YIJIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

HonyquI/Ie aMMHMaKa, CCpHOfI M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6HII/I€
CIIOCOOBI MOJIYy4YCHH A MCTAJIJIOB

4.12

I'eneTmyeckas CBA3b MCKAY KilaCCaMU HCOPraHMYCCKUX COC[[I/IHCHI/If/'I

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMHUYECKUX peaklUUid MO pa3iMyYHbIM MPU3HAKAM: 10 YUCIY U
COCTaBY Y4YaCTBYIOIIMX B PEAaKLUMU BELIECTB, IO TemiaoBoMy 3¢pdekry, mo
M3MEHEHUIO CTEIICHEW OKHMCIICHHsI XUMHYECKUX 3JIEMEHTOB

5.2

TennoBoii 3 pexT XUMUUECKON peakliy, TEPMOXUMHUUECKHE YpaBHEHUS. DK30- U
SHI0TepMHUYECKHe peakiuu. TepMOXUMUUeCKHue YpaBHEHUS

5.3

OKUCIIUTETbHOBOCCTAHOBUTENNbHbIE peakiuu. OKHUCIUTEIM U BOCCTaHOBHUTEINHM.
[Ipoueccel  OKMCIEHHMS W BOCCTAHOBJIEHMSA.  OJEKTPOHHBIM  OayiaHC
OKHMCIIMTEIbHOBOCCTAHOBUTENILHON pEeaKLIuU

5.4

TCOpI/IH BHCKTpOHHTquCKOﬁ JUCCoranu. KaTI/IOHBI, AHHUOHBEI. BJICKTpOJ'H/ITH n
HCOJICKTPOJIHNTEL. CuibHbIC U cl1a0bIe SJICKTPOJIMTEL. CreneHb JUCCOHaln

5.5

Peakiiun moHHOrO OOMEHa. YCIOBHSA TPOTEKAHUs pPEaKIUid HWOHHOTO OOMeEHa,
TIOJIHBIE U COKPAIEHHBIC HOHHBIC YPABHEHUS PEAKLUI

XUMUS ¥ OKpY’Karollas cpeaa

6.1

Bemectsa u Marepuasiel B NOBCEJHEBHOM JKM3HM 4eJIOBEKAa. be3omacHoe
WCIIOJIH30BAaHUE BEIICCTB U XUMHUUYECKHUX peakIuii B 1aboparopuu u ObITy. [lepBas
IIOMOUIb [P XUMHYECKUX 0KOTax U OTPABICHHUIX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMICH Cpefbl (KHUCIOTHBIE MOXKIH, 3arpSI3HCHHE
MOYBHI, BO3JyXa U BOJOEMOB), crmocoObl ero mnpenorBpauieHus I[IpeaenpHas
nomyctumast koHuentpamus BemectB (IIJK). Pomp xumum B pemieHun
DKOJIOTHYECKUX TpobneM. YcwieHue mapHUKOBOro »sddekra, paspyiieHue




O30HOBOI'O CJIOA

[Ipumenenne cepsl, a3ota, ¢dochopa, yriepoaa, KpeMHUAS M UX COSAMHEHUH B
ObITY, MEIMIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3sicTBe. IlpumeHenue

6.3 METAJJIOB U CIUIaBOB (CTajlb, 4YYIYH, JAIOpaIlOMUHHUI, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHeHui. [loHsTHEe 0 KOppO3MM METajioB, OCHOBHBIE
CIOCOOBI 3aLIMTHI UX OT KOPPO3UHU

6.4 [IpuposHble HMCTOYHUKHM YTJIEBOJOPOAOB (Yroib, MPHUPOAHBIN ra3, HE(Tb),

' IPOAYKTHI UX NepepaboTKu (O€H3UH), MX pOJib B OBITY M NPOMBIIIJICHHOCTH
[lepBoHauanbHble MOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSIX

6.5 yriaepozaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAs! KUCIIOTA).
[ToHATHe 0 OMOJIOrMUYECKU BAXKHBIX BEIIECTBAX: JKUPaX, OelKax, yriieBolax — U ux
POJIU B )KM3HH YEJIOBEKa

7 Pacuérnr:

7.1 1o hopMysaM XUMHYECKUX COSTUHEHUHN

7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMAYECKUM YPaBHEHUSIM
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