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MOACHUTEJIbBHASA 3AIIMCKA

[IporpaMMa 1O XUMHUH OCHOBHOIO o0OIIero oOpa3zoBaHus (YNIyOJIEHHBIH YpPOBEHB)
COCTaBJIeHa Ha OCHOBE TpeOOBaHUM K pe3yJabTaTaM OCBOECHMsS OCHOBHOW 00pa30BaTesIbHOM
porpaMMbl OCHOBHOTO 001ero o0pasoBanus, mpenacrtaBieHHeix B ®T'OC OOO, c¢ yuetom
denepanbHOil paboueil mporpaMMbl BOCITUTAHUS.

[Tporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUs METOJUYECKON MOMOLM YYUTEIIO
B CO3JIaHUU paboyeil MporpamMMsbl 10 yueOHOMY MpEAMETY.

[lporpamma mo xumMuM Aa€T IMpeACTaBIE€HHE O LEJsIX, oOweill crparerun oOydeHus,
BOCIIUTAHHUS ¥ Pa3BUTHS OOYYAIOIMXCS CPEICTBAMH y4eOHOTO MpEIMETa, OIpeesiseT
o0s13aTenbHOE MPEAMETHOE COJIEpkKAHKE, €ro CTPYKTYpy IO paszeiaM M TeMaM, paclipesielieHue
Mo  KiIaccaM, pPEKOMEHIYeMYI0  IIOCIEAOBATENIbHOCTh  HW3YYCHHS XUMHH C  Y9ETOM
MEXIPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKM Y4eOHOTo IMpolecca, BO3PACTHBIX
ocoOeHHOcTel oOyuaronmxcs. B nmporpamme 1mo XMMHM y4UTBHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeaMera B peanu3anuu TpeOOBaHWM K IUIAHUPYEMBIM JMYHOCTHBIM, METalpeIMETHBIM H
OpPEeIMETHBIM pe3ynbTaTaM oOydeHHss M B (OPMHUpPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-
M03HABATEIbHON IEATEIbHOCTH 00YJaIOLIerocs Mo OCBOEHUIO YUeOHOTO CO/IepKaHMUsL.

M3yyeHne XUMHUM Ha YpPOBHE OCHOBHOIO OOIIETO 00pa3oBaHMs OPHUEHTHPOBAHO Ha
OOILEKYIbTYpHYIO ~ MOATOTOBKY, HEOOXOAMMYK  JJIi  BBIPAaOOTKM  MHPOBO33PEHYECKHX
OPUEHTHPOB, PA3BUTHUS HHTEIUICKTYyaJIbHBIX CIHOCOOHOCTEH M HMHTEPECOB OOyJaloUMXCs, Ha
IPOAOIDKEHHE O0YUeHHSI Ha YPOBHE CPEJHEro o0Iero oopa3oBaHuUsL.

3HaHuEe XUMHH CIY)KUT OCHOBOHU JJisi (GOPMHPOBAHMS MUPOBO33PEHHU sl 00yJarOIErocs, €ro
IpEeICTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMU e
IPEICTaBICHUS O MPEBPAILCHUSIX SHEPTHH U BELIECTB B MPUPOJIE, O MTSX PELICHUS ITI00ATbHBIX
npobjieM  yCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA —  CBIPbEBOM,  HIHEPreTUUECKOM,
IPOJAOBOJILCTBEHHOW  mpobieM, MpoOieMbl  HKOJOTMYECKOM — Oe30macHOCTH, MpodieM
3/IpaBOOXPAHEHMUSL.

N3yyenue xuMuu:

CIOCOOCTBYET —peajH3alliid  BO3MOXXHOCTEH JJISi CaMOpa3BUTUSA ©  (POPMHPOBAHUS
KYJIBTYPBl JIMYHOCTH 0OyJaronmxcsi, UX o0Imel 1 (PyHKIHMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHME MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB WX  CAMOCTOSITENIbHOM  y4eOHOW  JesTeNbHOCTH,  JKCIEPUMEHTAIBHBIX U
UCCIIeIOBATENIbCKUX YMEHMH, HEOOXOIUMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
npodeCcCuOHaTBLHOMN JCSITEIbHOCTH;

3HAaKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIa/IbIBAET OCHOBBI IPEICTABICHUIN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SIBJISIETCS KIFOYEBBIM 3TAIlOM B (POPMUPOBAHUU €CTECTBEHHO -
HayYHOU TPAMOTHOCTH OOY4JarOIXCS;

crocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIGHUS K €CTeCTBEHHO-Hay4YHbIM
3HaHUSM, K TIPHPOJIE, K UEIOBEKY, BHOCHUT CBOH BKIaJ B DJKOJOTHYECKOE OOpa3oBaHHE
00yJaroImXcs.

JlanHbIe HampaBjeHUS B OOy4CHWHM XUMHUH OOECIEUMBAIOTCSA CHEIU(UKON COMEpKaHUs
IpeaMeTa, KOTOPbI SIBJISETCS NEAarorH4ecKd aJalTHPOBAHHBIM OTPAXKEHHEM ONpPEIeICHHOTO
JTana pa3BUTHS XUMUH.

VYrryOnéHHbIi Kypc XUMHUU OCHOBHOTO 0OOIIETO 00pa30BaHMsI OPHEHTHPOBAH HA OCBOCHHUE
00y4JaroIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHATUNH XMMHUHU, OCHOB HEOPTaHMYECKOH XUMHHU,
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OCHOBOMNOJIAralolMXx IMpPEACTaBICHUN OOIEed XUMUU U OTICIbHBIX 3HAYUMBIX TOHSITHH
OpraHUYECKOU XUMUH.

Crtpykrypa colepaHHs MPOTpaMMbl 10 XUMHH c(OPMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoaa K e€ uzydeHuro. CojaepkaHue CKIAAbIBAETCS U3 CHUCTEMBbl MOHATHH O XUMHUYECKOM
JJIEMEHTE W BENIECTBE W CHUCTEMBI IOHATHH O XUMHYECKOH peakmuu. O0e 3TH CHCTEMBI
OpPraHU30BaHbI 10 MPUHLHUITY MOCIEA0BATENLHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETHYECKHX
MpeiCTaBICHUN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOM TEOPHH KaK OCHOBBHI BCETO €CTECTBO3HAHUS;

[lepuoanueckoro 3akona J[.M. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMHU;

YIECHHUSI O CTPOCHUHU aTOMa M XHMHYECKON CBS3U;

HpeICTaBICHUI 00 HJIEKTPOIUTHUECKON AUCCOLMAIIMY BEIIECTB B paCTBOPAX;

0 XUMUYECKOW KHHETHKE i TEPMOJNHAMUKE.

B ocHOBY TeopeTHMUecKMX 3HAHHUHM TOJOXKEHBI SMIHMPUYECKd TOJydeHHBbIE (DAKTHI.
Teoperuyeckue 3HAHHUS PA3BUBAIOTCS IOCIENOBATENIBHO OT OJHOTO YPOBHS K JPYyroMy H
o0ecrieunBar0T 00y4aroNMMCs BO3MOKHOCTb OOBSICHATH U MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE
U 00JIaCTH MPAKTUYECKOTO NMPUMEHEHUS N3ydaeMbIX BEILECTB.

OcBoeHme coiepskaHusl IMPOTPaMMBI TI0 XKMUHU TTPOUCXOJIUT C MCTIOIh30BaHUEM 3HAaHUH U3
paHee M3y4EeHHBIX YU4EOHBIX MPEIMETOB: OKPYXKAIOMMi Mup, Ouosnorus, Qu3nka, MaTreMaTHKa,
reorpadusi, TEXHOJIOTHUS, UCTOPHUSL.

[lporpamma OCHOBHOTO 0O0IIETO 00pa3oBaHUsl MO XUMHHU (YIIyOJIEHHBIN YpOBEHB)
OpUEHTHpPOBAaHA Ha COXpaHeHHe (yHIaMEHTAIBHOTO XapakTepa 00pa3oBaHUs, CHEIU(UKH
y4eOHOTO TmpeaMera W OOeCrmeyYeHHWe YCIEIMHOro OOY4eHHsT Ha CIEIyIIeM YPOBHE
oOpazoBaHus. B mporpamme 1o XUMHU peanu3yeTcs pa3BUBAIOL@s M MpaKTHUYeCKas
HaIpPaBJICHHOCTh OOY4YeHHs XUMUHU, TuddepeHiuanus oOydeHus, BKIIOYAIOMAs MpoQUIIbHYIO
MOJrOTOBKY OOYyJaloUMXCsl W MOCHEAYIOIee CaMOoOoIpesieieHne B BBIOOpE HampaBiIeHUS
o0yueHus B IPOQUIBHBIX KIaccax.

YryonéHHoe W3ydeHHe XUMHHU CIOCOOCTBYET peanu3aluu 3a1ad MpodeccHoHaTbHON
OpUEHTAllMM ¥ HaIlpaBJIEHO Ha IMPEIOCTABICHHE BO3MOXKHOCTH KaXJIOMYy OOydarolmemycs
NPOSBUTH CBOM HWHTEIUICKTYyaJIbHBIE M TBOPYECKHE CIIOCOOHOCTH TPU HW3YyYCHHUH Y4eOHOTO
npenMeTa, HEOOXOMUMBIC IS TPOAODKEHHS O0pa3oBaHHWS U JalbHEHIEH TpymoBOM
JEeSITeTbHOCTH.

[Iporpamma no xumuu (yrryOnEHHBIA ypOBEHbB) MpeIHAa3HAYCHa JJIs MCIOJIb30BAHUS B
00pa3oBaTEeNbHBIX  OpPraHM3alMAX, pPEATM3YIOIMX HporpaMMmel  JTUddepeHIMPOBAHHOTO
(yrmyonénHoro, mnpodUIIBHOTO) M3y4E€HUs] OTHCNIbHBIX Y4EOHBIX IpPEAMETOB Ha YpPOBHE
OCHOBHOTO 001IeTO 00pa30BaHUSI.

OO0pazoBarenbHble PyHKIIMU XUMHH, U3ydaeMOl Ha YrIyOJIE€HHOM YPOBHE, PEATH3YIOTCS B
nporecce (GOpMHPOBAHUS 3HAHUM OCHOB XUMHYECKOW HAyKH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, O0JIACTH MPAKTUYECKOW NESATETbHOCTH YelIOBEKAa M OJHOTO U3 KOMIOHEHTOB
MHUPOBOW KylIbTyphl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMHPOBAHMM CUCTEMBI
XMMUYECKUX 3HAHUU — BaXHEHIMX (HaKTOB, MOHSATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUIH,
JOCTYITHBIX OOOOIIEHWIT MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAayKh, B MPUOOIICHUH K
HAy4YHBIM METOJIaM ITO3HAHMS IPU U3YyYEHUHU BEIIECTB M XUMUYECKUX peakuil, GopMupoBaHUH
U Pa3BUTHH MMO3HABATEIIbHBIX YMEHUN U CIOCOOOB AEATEIHHOCTH M UX IPUMEHEHUU B y4eOHO -
M03HABATEJIbHOW M y4eOHO-HCCIe10BaTEIbCKON JeSTEIbHOCTH, OCBOEHUH MPaBUJI 0€3011aCHOTO
oOpallleHHsI C BEIIECTBAMU B IOBCEAHEBHON KU3HU.
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Llen w3ydeHHs] XUMHUM OTPAXKAIOT HAMPABICHHOCTh OOY4YeHUS Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTHU, (GOPMUPOBAHUE €€ NHTEIICKTA U OOILEH KyJIbTYpHI.

W3ydyeHne XMMUN HaNpaBJIE€HO HA JOCTHKEHUE CIEIYIONMX LIEJIEH:

(dopMHpOBaHME HHTEIJIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHHMYECTBY, CaMOCTOSITEIbHOMY MPHUHSATHIO pEIIeHUH, CIIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KHU3HU;

(dopMHpOBaHUE CUCTEMbl XMMHYECKMX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHO-HAydyHOU
KapTUHBl MHUpPA, KaK OCHOBBI JJIS1 NNOHMMAHMS XHUMHYECKOW CTOPOHBI SIBIEHUH OKPYKAIOILErO
MHpa, OCBOCHHME SI3bIKa HAYKU;

npuoOIeHue 00yJaronmXcs K CaMOCTOSTENbHON MMO3HABATEIbHON U HCCIIEA0BATEIbCKON
NeATENIbHOCTH, K HAy4YHbIM METOAaM I03HaHUsA, (OpMUpPOBAHME MOTHUBALMM M pPa3BUTHE
CIOCOOHOCTEN K M3yYeHUIO XUMUU;

dopmupoBaHue 00LEH (YHKIMOHATBHON M €CTECTBEHHO-HAYYHOW IpaMOTHOCTH, B TOM
Yuclie YMEHUI OOBSCHATh M OLIEHUBAThH SIBJICHUS OKPYKAIOILIETO MHpa, UCHOJB3Ys 3HAHUS U
ONBIT, IIOJYYEHHbIE NPU M3YYEHUU XUMHH, HPUMEHSATh HMX IPU pEIlIeHHH MpodiaeM B
NOBCEIHEBHOMN XKU3HHU U TPYAOBOH JEATEILHOCTH,

pasBuTHEe y OOydalolMXCs HMHTEpeca K H3YUYEHHUIO XUMHU U cdepam [esTelbHOCTH,
CBS3aHHBIM C XWMHEH, MOTHBALMS K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOILEIO HpOuis U
HaIpPaBJIEHHOCTH JaJlbHEHILEro o0ydeHus;

OCO3HAHME ILIEHHOCTH XWMMYECKUX 3HAHUM B JKU3HM YEJIOBEKA, INOBBILICHUE YPOBHS
9KOJIOTUYECKOM KyJIbTYpbl, HENpUATHE ACUCTBUN, NMPUHOCALIMX Bpel OKpyXKarolled cpene U
3I0POBBIO JIIOJIEH;

npuoOpeTeHre OO0YyJaroIMMHUCS ONBITa CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIMH ), HEOOXOJUMBIX JIsl pa3JINYHBIX BUJIOB JIESATEIbHOCTH.

Ha yrnyOnénnoe u3ydeHue ydeOHOro mpeamera «XuMHs» OTBOAUTCS 1o 136 JacoB B 8 u
9 xaccax (4 Jaca B HeJelnt0), Bcero 272 yaca 3a JiBa rojia o0ydeHus.
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COJEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHayajibHbIE XUMUYECKHE MOHSTHS

XuMus — BakHasi O0JIaCTh €CTECTBO3HAHUS M IMPAKTUYECKON NEATENbHOCTH YellOBEKa.
[lpenmer xumuu. Pomp xumMuum B KU3HM 4YenoBeka. Kparkue cBeneHuss 00 HCTOpPUU
BO3HMKHOBEHHS U Pa3BUTHS XUMUH. XUMUS B cUCTeMe HayK. Tena u Bemgectsa. Ousnyeckue u
XAMHUYECKHE CBOMCTBA BEILECTB. ArperatHble COCTOSIHUS BelecTB. [[oHATHE O TEOpEeTUUECKUX U
SMIIMPUYECKUX METOAAaX ITO3HAHUSA B ECTECTBEHHBIX Haykax. [IpemcraBieHus o HaydHOM
MO3HAHUH HA YMIUPUYECKOM YPOBHE: HAOMIOACHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE,
BeIUMcIeHne. [IpeAcTaBieHuss 0 HAydHOM TIO3HAHWW Ha TEOPETUYECKOM YPOBHE: HAyJYHBIC
dakTbl, MpobiaemMa, TUIIOTE3a, TEOPHUs], 3aKOH.

SA3b1k xumMun. ICTOYHUKN XUMHYECKOH WH(POPMAITUH.

[Monsitie o Meromax pabOThI ¢ XMMHYECKUMHU BemecTBaMu. OO0opynoBaHUE IIKOJIBHON
xuMuueckor naboparopui. [IpaBuna 6e3omacHOro oOpaieH s ¢ BEIeCTBAMH U J1a00paTOPHBIM
000pyIOBaHUEM.

Yuctele BemectBa M cMmecd. [lpupomHble cMecH: BO3IYX, NPUPOAHBINA Ta3, HEQTh,
NPUPOJHBIE BOJIbI, TOPHBIE MOPOABI U MUHEpaibl. [IoHATHE O TOMOTEHHBIX M T€TEPOTEHHBIX
cMmecsix. CiocoObl pazaeneHus cMeceid. OUnCTKa BEILECTB.

BemectBa um  XxuMuueckue peakuuu. ATOMBI U MOJIEKYJbl. XUMHYECKHE 3SJIEMEHTHI.
CUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie M clokHBIE BelecTBa. MeTauibl U HeMeTasUIbl.
BermecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSL.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB  XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OmpeneieHre BAJICHTHOCTH JJIEMEHTOB M0  Qopmynam
OMHApHBIX COETUHEHHMI W cocTaBlieHHE (opMyn OMHAPHBIX COETUHEHHUM MO BallEHTHOCTH
aneMeHTOB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAs MOJEKYIspHas Macca. MaccoBast
JIOJISl XAMUYECKOTO dJIEMEeHTa B coequHeHun. Haxoxnenue mpocreiiimeit GopMmynbl BELECTBa 1mo
MacCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MonspHas macca. B3auMoCBsA3b KOJIMYECTBA, MAcChl U
YyHClIa CTPYKTYpPHBIX €IMHUIl BelecTBa. Pacdersl mo ¢opMynaM XHUMHYECKUX COEIMHEHHH.
Momnsipaast Macca cMmecu BemecTB. MoJbHas J0Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH.
Haxoxnenue mpocreiiieit GopMynbl BEmECTBa MO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

@u3nyecKue U XUMHUYECKHE SBJICHUS. XUMHUYECKas PEaKUHs U €€ MPU3HAKU. Y CIOBHUS
MPOTEKAHUS XUMHUYECKUX peakuil. 3aKOH COXpaHEHUSI MAcCChl BEIIECTB. ATOMHO-MOJIEKYJIApHast
teopus. Kusup u gestenbHOocTh M.B. JloMoHOocoBa. Xumuyeckue ypaBHEHHUs. Tumbl
XAUMUYECKUX pEaKIUil (COCNMHEHWS, pA3OKEHUs, 3aMelmieHus, oOMmeHa). Pacuersl mo
XAUMHUYECKHUM YPaBHEHHUSIM.

DKCHEePUMEHTATFHOE U3yYCHUE BEIECTB U SBJICHUI. 3HAKOMCTBO C XUMHUYECKOH MTOCYIO0H,
C mnpaBuiamMu paboTel B JabopaTopuM M IpUeMaMH OOpaleHHs C J1abOpaTOPHBIM
obopynoBanueM. M3ydenume u omnucanue GU3MYECKHMX CBONCTB 0OpaslloB HEOPTraHUYECKUX
BCIIIECTB — METAJUIOB U HeMmeTauioB. Habnronenne gusnyeckux (TIaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKe, KUTICHUE U KOHJCHCAIUs BOJbl) U XMMHYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHWE MEIHOW IMPOBOJIOKH, B3aWMOJCHCTBUE COJBI MM Meja C COJSHON KUCIIOTOM)
aBrneHuii. O3HakomyieHHe C oOpa3lamMu BeIecTB KonudecTtBoM | Monb. HabOmronenue u
OTIMCaHNE MMPU3HAKOB MPOTEKAHUSI XUMUUECKUX PEaKuid (pa3ioKeHne caxapa, B3auMOJICHCTBUE
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CEpHON KHCIIOTBI C XJIOPUIOM Oapwuisi, TOJydeHUuEe W paznoxenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3aMMOJICUCTBUE >kene3a ¢ pacTBopoMm conu Meau (ll). M3ydenume crmocoOoB
pasneneHus cmecedd (C TMOMOIIBI0O MarHuWTa, (QUIBTPOBAHWE, BBHIMIAPUBAHUE, JUCTUJUISIIHS,
xpoMaTorpadusi), IpoBeJleHne OYMCTKUA MoBapeHHOU conu. HaGmioneHrue u onucaHue OIbITOB,
WJUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUS MacChl.

BaxkHeinme npeacraBuTeIM HEOPraHMYeCKUX BelUEeCTB

[IpeacraBnenus o razax. Bo3myx — cMech razoB. CocTraB BoO3ayxa. 3akoH ABOTajpo.
Mosnsipablii 006€M Ta30B. OTHOCHUTENBHAsl IJIOTHOCTH Ta3oB. OrmpenesneHne OTHOCHUTEIbHOU
MOJIEKYJIIPHOM Macchl ra3000pa3HOr0 BeEIIECTBA MO M3BECTHOW OTHOCHTENIBHON IJIOTHOCTH.
OObEMHBIE OTHOIIEHUS ra30B MPU XUMHUECKUX PEAKLIMIX.

Kucnopon — »snemeHT u mpoctoe BemecTBo. HaxoxneHue kuciopoga B IHPUPOJAE,
dr3uYecKre U XUMHUYECKHE CBOMCTBA (peaKinu TOpeHUs U okucieHus). [Ipoieccrl okuciaeHus B
xuBor mpupone. Oxcuawl. Ilpumenenue kuciopoga. CrocoObl TONYyYEHHS KUACIOpOIa B
naboparopuu u mpomblinnieHHOCTU. [loHaTne o karammzatope. KpyroBopor kucinopoaa B
npupone. O30H — amoTpornHas MoauduKaus kuciaopoaa. O30HOBBIHN CIIOH, €ro 3HaYeHUEe IS
JKUBBIX OPraHu3MOB. Pa3pyiieHre 030HOBOTO CIIOSL.

TennoBoil 3(deKkT XuMHUUYECKONW peakuuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, 3K30- U
SHJ0TEpMUUECKUE peakiuu. TornmBo. Mcnonbp3oBaHue yriis U MeTaHa B KauecTBE TOILIMBA.
3arpszHenue Bo3nyxa. [lonsaTue o mapaukoBoM >dexre.

Bonmopon — nanemMeHT u mpocroe BemecTBo. HaxokaeHue Bopopoa B IIPUPOJE,
dusnyueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCO0bI moydeHus. [lonsaTue o kucnorax
u cojsix. Mcronp3oBaHue BOAOPO/a B KaUECTBE TOILJIMBA.

Bona. ®usnueckue cBorictBa Boabl. Bona kak pacrBoputens. PactBopsl. HackimeHHbie u
HEHACBIILIEHHbIE pacTBOpbl. PacTBopumocTh BemecTB B Boae. DakTopbl, BIMSOLME Ha
pPacTBOPUMOCTh TBEPABIX W Ta3000pa3HbIX BemecTB. CHocoObl BBIPAKEHHS KOHIIEHTpAIUU
pacTBOpPOB: MaccoBas J0JiI PACTBOPEHHOTO BELIECTBA, MOJISIpHAs KOHLEHTpauus. Pomib
pacTBOPOB B IPUPOJIC U B KU3HU YEIIOBEKA.

Xumuueckue cBoiictBa Bojabl. lloHstHe 00 ocHoBanusix. [loHsTHE 00 WHIUKATOpax.
KpyroBopoT Boabsl B mipupoze. 3arps3HeHHE MPUPOAHBIX BOA. OXpaHa M OYMCTKA TPUPOTHBIX
BOJI.

Knaccudukanuss nHeopranmuyeckux coeauHeHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
conmeoOpasyrommie  (OCHOBHBIC,  KUCJIOTHBIE, aM{@OTepHBIE) W  HECcoJeoOpasyroume.
MexnayHapoaHass HOMEHKIATypa OKCUJIOB. TpuBHallbHbIE Ha3BaHHUS OKCUJOB. Du3MYECKHE U
XapaKTepHbIE XUMHUYECKHE CBOWCTBA OKCHIOB (B3aMMOJCWUCTBHE C BOAOW, C KHUCIOTaMU M
OCHOBAHMUSIMHU, C IPYrUMU okcuaamHu). [lomyueHne okcuaoB.

[loHsiTHE O TMAPOKCHAAX — OCHOBAHHUAX M KUCIOPOACOJEpKaUmMX KuciaoTtax. KucmoTsl.
Knaccudukamust kucnor. MexayHaponHas HOMEHKIATypa W TPUBHAIBHBIE Ha3BAHHS KUCIIOT.
Odusnueckue W XUMHYECKHE CBOWCTBA KUCIOT (B3aHMMOJICHCTBHE C METalJIaMH, C OKCHIaMH
METaJJIOB, OCHOBAaHHWSMHU W coiisiMu). Psn akruBHOocTH MetayumioB H.H. Bekeroma. Ilomydenue
kucnot. Kucnotsl B mpupojie, npuMeHEeHHE BaXKHEUIIIMX KUCIIOT.

OcnoBanus. Knaccudukaruss OCHOBaHW: WIEIOYM M HEPACTBOPHUMBIE OCHOBAHMSI.
MexyHapoiHasi HOMEHKIATypa OCHOBaHU. TpuBuanbHble Ha3BaHUs ocHOBaHuM. Lllenoun, nx
CBOMCTBa (B3aMMOJCHCTBUE C KHUCIOTHBIMH OKCHIAMH, KHCIOTAMH U COJISIMA) U CIIOCOOBI
nonydeHusi. HepacTBopuMble OCHOBaHHS, WX CBOWCTBA (B3aUMOJCHCTBHE C KUCIOTaMH) H
crocoObl monydeHus. AMpoTtepHocTh. [loHsTHE 00 amM@oOTEepHBIX THAPOKCHAAX (HA TpHMeEpe
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TUJIPOKCUJIOB LIMHKA U AJIOMUHMS): XUMUUYECKHE CBOWCTBA (B3aMMOJCHCTBUE C KUCIOTaMH U
IeJI04aMu ) ¥ MOJTydeHue.

Conu (cpenHue, KUCIble, OCHOBHbBIE, TBOMHBIE). MexXyHapoJHas HOMEHKIATypa COJIEH.
TpuBunaneHble Ha3BaHUs cosield. PU3NUECKUe U XapaKTepHble XMMUYECKHAE CBOWCTBA HA IPUMEPE
cpeanux coteid. [lomyyenue comnent.

I'eneTnueckas CBsI3b MEXAY KIacCaMM HEOPraHMYECKUX COEIUHEHUM.

DKCIEPUMEHTAIBHOE U3Y4E€HUE BEUICCTB U SIBJICHUIM:

KOJIMYECTBEHHOE ONPENICTIEHUE COAEPKAHUS KUCIOPOAA B BO3/YXE;

MoJIydeHue, coOupaHue, pacro3HaBaHUE U U3yYeHHE CBOMCTB KHCIOPO/a;

HaOJIl0/IeHNE B3aMMOJEUCTBHS BELIECTB C KHUCIOPOJAOM U YCIOBHUHM BO3HUKHOBEHUS U
IIPEKPAILCHNS TOPEHMUS;

O3HaKOMJICHHE C 00pa3laMu OKCHUJIOB U OMMCaHUE UX CBOMCTB;

noJiyueHue, cooupanue, paclio3HaBaHue U U3ydeHHE CBOWCTB BOJIopoJa (TOpeHue);

B3anMo ieiicTBre Bogopoaa ¢ okcugom meau (11);

M CCIIeI0OBaHNE OCOOEHHOCTEN paCTBOPEHHUS BEILECTB € PA3IMYHON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA,

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIICHHON MOJISIPHOW KOHIIEHTpAlUel pacTBOPEHHOIO
BEILECTBA;

B3aMMO/ICIICTBHE BOJIbI C METAIJIaMH (HATPUEM U KaJIbIIUEM);

OIIPEJEIIEHUE PACTBOPOB KUCJIOT U IIEJIOUEH C IIOMOILBIO MHIUKATOPOB;

uccienoBaHre 00pa3oB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIACCOB;

n3ydeHre B3aumojercTBus okcuaa menu (ll) ¢ pacTtBopoM cepHOIl KUCIOTHI, KUCIOT C
MeTaJlJIaMU, PEaKIUK HEUTPAIIN3aLUY;

MOJY4€HUE HEPACTBOPUMBIX OCHOBAaHHMM, BBITECHEHHME OJHOTO MeTaula JpYyIHM H3
pacTBopa Coiu;

B3aMMOJICICTBHE TMAPOKCHIA LINHKA C PACTBOPAaMH KUCJIOT M ILEJIOYEH;

pellleHHE SKCIEPUMEHTAJIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KIAacChl HEOPraHUYECKUX
COCIMHEHUW.

Hepuoanueckuii 3akon u Ilepuoguyeckasi cucreMa xuMudeckux iemeHros . WU.
MenpeneeBa

Crtpoenue atToMoOB. XuMHuieckas CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[lepBbie TOMBITKM KIaCCU(UKAIIMM XHUMHUYECKUX OdieMeHTOB. [loHsATHE 0 Tpymmax
(cemelicTBax) CXOJHBIX JIEMEHTOB: ILEIOYHBIX M IIETOYHO3EMENIbHBIX METajulaX, TajloreHax,
MHEPTHBIX (0JaropoJHbIX) razax. OJIEMEHThI, KOTOpble 00pa3zyloT amM@OTEpHBIE OKCHUIBI U
TUJIPOKCHUIBI.

[lepuonuueckuit 3akoH. OTkpeiTHe [lepumomuueckoro 3akoHa. I[lepmoamueckas cucrema
xumudecknx snemeHToB J[. M. MenneneeBa. KopoTkonepruoanas u JJIMHHONEpUOAHAS (HOPMBI
tabnuubl «llepuoanueckast cucrema xumudeckux snemenToB J[. . MenaeneeBay. Ilepuonst u
rpynimsl (A- u b-rpynmsr).

Crtpoenue aromoB. CocraB aTtoMHbIX saep. M3orombl. PaguoakruBHOCTb. DJIEKTPOHBI.
DJeKTpOHHAs OpOMTAllb. DHEPreTHYSCKUE YPOBHHM W IMOAYpPOBHHU atoma: S-, p-, d-opOuTainm.
DONeKTpOHHbIE KOH(HUTYpalliu U 3IIEKTPOHHO-Tpaduyeckue ¢opmyasl aToMoB. DPusznueckuii
CMBICII MOPSAAKOBOTO HOMEpa, HOMEpA Mepuojia U rpynmsl ieMeHTa. CTpoeHUue 3JIEKTPOHHBIX
obonouek aroMoB mepBbIX 20 xumudeckux 3jieMeHTOB llepmommyeckorr cucremsr JI. .
MengeneeBa: pacupeieleHUE JJIEKTPOHOB II0 DHEPreTUYECKMM YpPOBHSAM, IIOAYPOBHAM U
opbouTtansam. ®uznyeckuii cmpicn [leproanyeckoro 3akoHa.
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3aKOHOMEPHOCTH U3MEHEHUSI painyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIaM U nepuojam. Mi3MeHeHne KucI0THO-OCHOBHBIX CBOMCTB
COCIMHEHUM XMMHUYECKUX JJIEMEHTOB B TMEPUOAAX U TPYMIax. XapaKTepUCTHUKAa XUMHYECKOTO
3JIEMEHTA 10 ero noJjoxxeHuto B [lepuoanueckoit cucreme /1. 1. Menneneesa.

3unauenue [lepuonuueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHS Hayku U npakTuku. J[. . MenaeneeB — ydeHbIN U IpayKJaHUH.

DJEKTPOOTPULIATEIBHOCTh ~ XMMHYECKHX  JJIEMEHTOB. XHMHUYECKas CBs3b. Bunuel
XUMUYECKOW CBSI3U: KOBAJICHTHAs TMOJSpHAs CBs3b, KOBAJICHTHAs HEMOJSIPHAS CBS3b, MOHHAs
CBsI3b. MexaHU3MbI 00pa30BaHUs KOBAJICHTHON M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE
dopmyibl BemecTB. KaTnoOHBI 1 aHUOHBL.

Kpucrannmuueckue u amMopgHbie BemecTBa. THIBI KPUCTAIUIMYECKUX PEIICTOK: MOHHAs,
aTOMHas1, MOJIEKYJISIpPHASI U UX XapaKTePUCTUKH.

Crenenp okucneHus. OmpeneneHrue CTENEHEH OKHUCIEHUs aTOMOB B OWHApHBIX
coequHeHusXx. OKUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. IIporecchl OKHUCIEHUs U
BOCCTaHOBJIEHHS. Okxuciautenun U BoccTaHOBUTENU. (COCTaBIIEHHE YPaBHEHUM MPOCTBIX
OKHCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIMH M paccTaHOBKA B HUX KOI(PPUIIMEHTOB METOAOM
3JIEKTPOHHOTO OaJiaHca.

DKCHEPUMEHTAIBLHOE U3YYEHUE BEIIECTB U SIBJICHUM:

O3HAKOMJICHUE C 00pa3iaMy METaJlJIOB U HEMETAJIOB;

MOJICIMPOBAHUE CTPOEHHUSI MOJIEKYN IPU MOMOLM PUCYHKOB, MOJENEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OpMYIT;

MPOBEJICHUE ONBITOB, WJUTFOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pasaoKeHUs, COSTUHECHUS).

Me:knpeaMeTHbIE CBSI3U

Peanuzaius MeXIpeIMETHBIX CBS3eH MpPHU M3YYEHHH XUMHUU B 8 KIIACCE OCYIIECTBIISETCS
yepes UCMOJIb30BaHNUe KaK OOIIMX eCTECTBEHHO-HAYUHBIX MOHATUN, TaK U TOHATHH, TPUHATHIX B
OT/IETIbHBIX €CTECTBEHHBIX HAYKaX.

OO0ume ecTecTBEHHO-HAay4YHBIC MOHATHUS: sBIIEHUE (TMpOIecC), HAydHbIN (pakT, TUMIOTE3a,
Teopus, 3aKOH, aHAJIN3, CUHTE3, KIacCHU(UKaIUs, epUOAUYHOCTb, HAOIIOACHHE, IKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb.

@dusuka: sBIECHUS TPUPOAbI, (GU3MUECKHE SBICHUS, BEIIECTBO, TENO, (PU3NUECKHE
BEIIMYMHBI, €IUHUIIBI H3MEpPEHUs, 00bEM, Macca, arperaTHble COCTOSHHE BEILECTBA, aTOM,
3JIEKTPOH, TPOTOH, HEUTPOH, HOH, MOJEKYJla, CTPOEHUE Ta30B, KHUIKOCTEH U TBEPABIX
(KpUCTAJUIMYECKUX) TN, JEKTPUUYECKUM 3apsijl, KOJTMYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocunrtes, npoueccs 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIC
M CKOIIaeMbl€, TOIIIMBO, BOAHBIE PECYPCHI.

Texnonorus:  TexHocdepa, MPOU3BOACTBO, XUMHUYECKHE  TEXHOJOTHH,  CBIPBE,
KOHCTPYKITMOHHBIC MaTEepPHaIbI.

9 KJIACC

BeuiecTBO M XMMUYeCKasi peaKnust

[loBTOpeHnue u yrnyOneHue 3HAHUW OCHOBHBIX pasfenoB Kypca 8 kimacca. CTpoeHue
atomoB. CBOICTBa aTOMOB XWMHYECKUX DJIEMEHTOB, WX KOJUYECTBEHHbIE M KauyeCTBEHHbIE
XapaKTePUCTUKU (pammyc, 3IIEKTPOOTPULIATENLHOCTb, SHEPTUS MOHH3AIINH).
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[ocnenoBarebHOCTh  3alIOTHEHUSI AJIEKTPOHHBIX OpOHMTajel aTOMOB MalbIX IEPHOJIOB.
OcoOeHHOCTH  3allOJIHEHHSI  DJIEKTPOHHBIX OpOuTaneil aroMoB  OOJNBIIMX  EPHOJIOB.
[leproaunueckas cucTeMa XUMHYECKUX JIEMEHTOB B CBETE NPEACTABICHUN O CTPOEHHMM aTOMa.
CreneHb OKUCIEHUS U BaJIEHTHOCTH. lIpencraBinenre o nepuoauyecko 3aBUCUMOCTH CBOMCTB
XUMUYECKHX  3JEMEHTOB  (3JIEKTPOOTPHUIATEIbHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
CBOMCTBA, KUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U TUAPOKCHUIOB) OT CTPOEHHUSI aTOMa.

Ctpoenue BemecTBa. BemecTBa B TBEpJIOM, KUJIKOM M Ta3000pa3HOM COCTOSHUH. Bumbl
XUMHUYECKON CBSI3M: MOHHAs, KOBAJICHTHAs (HEMOJspHas, MOJspHas); OOMEHHBIM M JOHOPHO-
aKIENTOPHBIN MEXaHU3M 00pa30BaHUS KOBAJICHTHOM CBS3U.

MesxMoueKymnsipHble  B3aUMOAECHUCTBUS (BOJOpOAHAsl CBsi3b, cuiibl Ban-nep-Baainbca).
Tunsl KpUCTAINIMYECKUX PEIIETOK — aTOMHAas, MOHHAs, METAJUIMYECKas, MOJEKYJIsIpHas — W
OCOOCHHOCTHM HX CTPOEHHUs. 3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUMA KPUCTAJUTMYECKOM
PELIETKN U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs XUMHUYECKMX peakiuid. Knaccudukanus
XMMUYECKUX peaKlui IO pa3IMuHbIM NpHU3HAKaM (II0 YKUCIy M COCTaBy Y4YacTBYIOIMX B
pEaKIMU BELIECTB, M0 TEIIOBOMY 3((dEKTy, 0 U3MEHEHUIO CTEIEHEH OKUCIEHHS! XUMUUYECKUX
3JIEMEHTOB, IO OOpaTMMOCTH, MO YYacTHIO KaTalu3aropa, IO arperaTHOMY COCTOSIHHIO
pearupyromnmx BeIECTB).

DJIEMEHThl XMMHUYECKOW TEPMOAMHAMUKHA. DHEPreTuKa XMMUYECKUX peakiuid. TennoBoi
3pPeKT XUMHYECKOH peaknmuu. OK30- M DJHJIOTEPMUUYECKUE PEAKIUH, TEPMOXHMHYECKHE
ypaBHEHUs. 3aKoH ['ecca u ero ciencTBus. BeluncieHns 1o TEPMOXUMUYECKUM YPABHEHUSIM.

[loHsiTue O CKOPOCTH XUMHUYECKOM peakuuu. 3akoH JeicTByroumx Macc. PDakropsl,
BIIMAIONME HAa CKOPOCTh XMMHYECKOM peakuuu. JHeprusa akruBauuu. Ilonsrue o karamuse.
®depmenThl. UHTHOUTOPHI.

[TonsiTne 006 o0OpaTUMBIX W HEOOpPAaTUMBIX XUMHYECKUX peakuusax. llonstue o
XUMHUYECKOM paBHoBecuu, npuHoun Jle Illatense. VYciaoBus CcMEIEHUS XUMHUUYECKOTO
paBHOBecus. DakTOpPbI, BIUSIONME Ha COCTOSHUE XUMUUYECKOTro paBHoBecHs. [IpornosupoBanue
BO3MOXXHOCTH IPOTEKAHUS XMMUUYECKMX IPEBpPALICHUN B Pa3IUYHBIX YCIOBHUSAX Ha OCHOBE
NpeicTaBICHUN 00 U3yYEHHBIX 2JIEMEHTaX XUMUYECKON KMHETHUKU U TEPMOJIMHAM UKH.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuHu.  OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE
CBOWCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCIEHUS. BaskHble OKUCIUTENHN U
BoccTaHoBuTenu. llepmanranat kanmust  (xapakrepuctuka). CocTaBieHHE  ypaBHEHUI
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIb30BAaHUEM METO/NA DJIEKTPOHHOIO
OanaHca.

DJleKTpoNUTHYECKass JAuccoluanus. XUMHUYECKME peakuuu B pacTBopax. Teopus
AJIEKTPOTMTHYECKON Iuccoruanuu. PactBopenne kak Gusnko-xumudeckuii mporecc. [lonsarue o
ruapatax " KpUCTAUIOTUApATax. OJIEKTPOIUTHl M HEIIEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M IuCCOLMAIMU BEUIECTB C PA3IMYHBIM BHIOM XUMHYECKOU cBsi3u. CUIIbHBIE U cllabbie
31eKTpoauThl. CTeNeHb AUCCOIMalluM, KOHCTaHTa Aucconuanuu. loHHoe mpou3BeeHue BOAbI.
Bonopoansiii nokazarens. MHAMKATOPBI. DIEKTPOIUTUYECKAS TUCCOLMALMS KUCIOT, OCHOBAaHUM
U COJIEH.

Peakiiuu wuoOHHOTO OOMeHa. YCIOBHS TPOTEKaHHWS PEAKIUA HOHHOTO OOMEHA.
MonekynsipHble, NOJHBIE W COKpaIleHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOMCTBAa KUCIOT,
OCHOBAaHMH ¥ COJIM B CBETE TMPEACTABICHUNH 00 OSJIEKTPOJUTUYECKON TUCCOIMAIINH .
KauecTBeHHBIE peaKliy Ha HOHBI.
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I'mppomu3 coneii. VoHHBIE ypaBHEHHUsI TUIpOJM3a coyied. Xapakrep Cpelbl B BOIHBIX
pacTBopax coJliei.

OKCIEepUMEHTAIFHOE W3y4YeHHWE BEUIECTB W SBICHUN: O3HAKOMIICHHE C MOJEISIMHU
KPUCTAJUIMUECKUX PEIIETOK HEOPTaHMYECKUX BEIECTB — METAUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIOKHBIX BEUIECTB (XJI0pUAa HATpUsl);

UCCIIeZIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiMH OT BO3ACHCTBUS PA3THMUHBIX
(hakTopOB;

OTIBITHI, UJUTIOCTPUPYIOIIME OOPATUMOCTh XMMHUECKUX PEaKIIHii;

MCCIIeIOBAaHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB, IIpoliecca AMCCOIUALMHN  KHCIIOT,
IIeJI0YC B COJICH;

IPOBEJCHHUE OIBITOB, HIUIIOCTPUPYIOIMX MPU3HAKA TPOTEKAHHUS pEeaKuuil HOHHOIro
obmeHa (0OpazoBaHUeE OCaJiKa, BBIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHNE UHAUKATOPOB (JJakMyca, METUIIOpaHka U (eHoI(rargenHa) Juis onpeieeHus
XapakTepa cpefibl B pacTBOpax KUCIOT, OCHOBAHUM U CONEH;

MPOBEJICHHE OIBITOB, WILTIOCTPUPYIONMX NMPUMEPHI OKHCIUTENHFHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COeTUHEHU);

pacrio3HaBaHWE HEOPTAaHMYECKIX BEIICCTB C TIOMOIIBI0 KAYeCTBEHHBIX PEAKIIMil Ha HOHBI;

pellieHNEe SKCHEPUMEHTANBHBIX 33734 M0 TemaM: «OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuumny, «[ uapoan3 comnei», «NEeKTPONIUTHIECKasT AUCCOIUAIIHDY.

HemeTaJyuibl ¥ UX coeMHE HUS

OOmast xapakrepucTuka HeMeTalioB. (OCOOEHHOCTH CTPOCHUS AaTOMOB XUMHUUYECKHX
JJIEMEHTOB, TPOCTBIX BEIIECTB, ALTOTPONHUs. OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HemeTaioB. CpaBHUTEIbHAS XapaKTePUCTUKA COSAMHEHU I HEMETAJIOB.

OOmasi xapakrepucTHKa rajqoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHHe U (M3MUECKHE CBOMCTBA IMPOCTHIX BEUIECTB — TaJIOTEHOB.
XUMHUYECKHE CBOICTBAa Ha IpUMepe Xiopa (B3aMMOAEHCTBHE C MeTaulaMH, HeMeTallJIaMu,
BOJIOM, mienodamu). XiopoBonopos. ComsiHas KHCIOTa, XUMHYECKHE CBOWMCTBA, MOJydEHUE,
npuMeHeHue. [leiicTBre xjiopa U XJIOPOBOAOPO/Ia Ha OPraHU3M YeloBeKa. BakHel e XiIopuibl
U X HaXOKACHHE B TIpupoe. [IoHsTHE 0 KUCIOpOICOaep KX KUCIOTaX XII0pa M UX COJISX.

VVIA-rpynnel. OcoOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE CTENEHH OKUCICHUS.
Crtpoenne u (u3Myeckue CBOICTBA MPOCTBHIX BELIECTB — KUCIOPOJA U CEpbl. AJIOTPOIMHBIE
MOIU(UKAIIMK  KUCIOpOJa W cepbl. XWUMHUYECKHE CBOMCTBA cepbl (B3aMMOJCHCTBUE C
HEeMeTallllaMM, MeTaJUlaMH, KOHLEHTPUPOBAaHHBIMU a30THOW M  CEpHOM  KHUCIOTaMH).
CepoBomiopon, cTpoeHue, (u3MYecKne M  XHMHYECKHE CBOWCTBAa  (KHCJIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHUIBI CEpbl KaK IPEACTAaBUTENN KHCIOTHBIX OKCHIIOB.
Cepaucras kucinoTa u ee conu. CepHas KucioTa, (GU3UYECKue U XMMUYECKHEe CBOICcTBa (00mme
KaK TPEACTaBUTENS Kiacca KUCIOT U crnenududeckue). Comu cepHOW KUCIOTH. XUMHUYECKUE
peaKiuy, JeXallMe B OCHOBE IMPOMBINUIEHHOTO CHoco0a TMOJy4eHUs] CEpHOMl KUCIIOTHI.
[IpencTaBieHnss 0 XUMHUYECKOM MPOU3BOJICTBE M CBSI3aHHBIX ¢ HUM mpodeccusix. [IpumeHnenmne
CepHOM KHUCIOTHI U CynbdaroB. KauecTBeHHBIE peakuuu Ha CyIbQUT-, CyIbGUI- U Cylnbdat-
aHuoHbl. HaxoxneHuwe ceppl M €€ COeQUHEHUN B mpupoje. XUMHUUYECKOE 3arps3HEHHE
OKpYKaroIel cpesibl COSAMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXK/IHU, 3arPsI3HEHUE BO3/IyXa), CIIOCOObI
€ro MpeaoTBPAaIlCHHUSI.

OOmast xapakrepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHbIE€ CTETIEHU OKUCIICHUS.
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A30T, pacmpocTpaHeHue B mpuponae, (U3MYECKMe U XUMHUYECKHE CBOWMCTBA
(B3aMMoOAEHCTBUE C METaUIaMH, BOAOPOAOM, Kuciopoaom). KpyroBopor asora B npupoze.
AmMHaK, ero gu3nyecKkue U XMMHUYECKHE CBOMCTBA (OKMCIEHHE, OCHOBHBIE CBOWCTBA BOJAHOIO
pacTBopa), MpUMEHEHHE U TOJyuyeHue B JabopaTopuu M NPOMBIIUIEHHOCTH. VIOH aMMOHus,
JIOHOPHO-AKIENTOPHBIM MeXaHW3M ero oOpazoBanus. Conu aMMOHUS, WX (HU3WUYECKUEe U
XUMHUYECKHE CBOMCTBa (pa3jio)KeHHME M B3aMMOJACHCTBHE CO IIEJIOYaMH), TNPUMEHEHHE.
KauectBennas peaknus Ha noHbl aMMoHus. Oxcuabl azota (I, 11, HI, 1V, V). AzoTtucras xucnora.
A30THasi KuCIIOTa, €€ TOoJydyeHue, (u3MuecKue M XHMUYEeCKue CBOHCTBa (o0mme Kak
IOpEeICTaBUTENS KiIacca KUCIOT M crnenuduyeckue), NpUMEeHeHHe. XUMHYECKHE peakiuu,
JeKalye B OCHOBE TOJYYEHUsI a30THOW KHCIOTHI B MPOMBINUICHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHblE peakuMM Ha HUTpAaT- W HUTPUT-aHUOHBL. XUMHUYECKOE 3arps3HEHUe
OKpY)KaroIel cpeapl COSTMHEHUSIME a30Ta (KHCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/IyXa, TIOYBHI U
BOJIOEMOB).

docdop, amrorpomHble Momudukanuu docdopa (Oenmbii W KpacHBIA - docdop),
¢usznyeckne W XMMHYECKHE CBOICTBa (B3aMMOJCWCTBHE C METaUIaMH, KHCIOPOJIOM,
rajloreHaMu, KOHIIEHTPHUPOBAHHBIMH a30THOW M cepHoil kucimotamu). Oxeuant pocdopa (111, V),
dochopras kucinoTa, Gu3nUEcKue U XMMHUUYECKUE CBOMCTBA, MmojydeHue. KauecTBeHHas peakuus
Ha (ocdar-uonsl. [Ipencrasnenus o ranoreaunax gocdopa (1, V).

[TonsiTE O MUHEpaNBHBIX yI0O0peHusX. A30THbIE, (PoCPOpHBIE, KOMIUIIEKCHBIE Y100peHus.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COeqMHEHUsIMH a30Ta U (ocdopa.

OOmast xapakrepuctuka 3meMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIC CTETICHN OKUCIICHHUSL.

VYrepoa, annorponHble Moaudukanuu (rpadut, anmas, gyuiepeH, rpadeH, HaHOTPYOKH ),
¢usnyecknue M XUMHYECKME CBOMCTBA HIPOCTHIX BELIECTB (B3aMMOJEHCTBHE C MeTajulaMH,
HeMeTalllaMH, KOHIIEHTPUPOBAHHBIMU a30THOU M cepHO# kucnorami). [lorstue o6 agcopOuu.
Kpyrosopot yriepoaa B mpupoae. Okcuabl yriepoja, uxX Gu3nyeckue U XMMHUYECKHe CBOMCTBA,
JIeliCTBHE Ha JKUBBIE OpPraHU3MBI, MOJYYCHHE W TPHUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI
aTMocqepsl, cBsi3aHHble C okcuaoMm yriepoaa (IV). VYrompHas kucinota W ee cold, HX
¢usznueckue M XMMHUYECKUME CBOMCTBA, TMojydeHHMe U npumeHenue. KapOoHarsl,
TUIpoKapOoOHaThl, UX cBoicTBA. KauecTBeHHas peakumusi Ha KapOOHAT-HOHBI. Vcmonbp3oBaHue
KapOOHATOB B OBITY, MEIULIUHE, IPOMBILUIEHHOCTH U CEJIbCKOM XO3sIHCTBE.

[lepBoHauabHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHUSX yIriepoja:
yITIEBOJOPOABI (METaH, 3TaH, 3TUJICH, AalleTUJICH), 3TaHOJ, IVIMIEPUH, YKCYCHas KHCJIOTa.
[IpuponHble HCTOUYHHUKHM YITIEBOJOPOAOB (yrojib, MNPUPOJIHBIA Tra3, He(Th), MPOAYKTBI HUX
nepepaboTKi, MX pPOJIb B OBITY W TPOMBIIUDICHHOCTH. [lOHSTHE O OMONOTHYECKA BaKHBIX
OpraHMYECKUX BEILECTBaX — JKHUpaX, OeJKax, yrIeBoJaX — M MX pPOJIM B JKM3HHM 4YeJIOBEKa.
EMMHCTBO OpraHMYeCcKUX U HEOPraHUYECKUX COCUHECHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C MeTajulaMH,
KHCIIOPOJIOM, YITIEPOJIOM, TaIOT€HAMH ), TOJIydeHUE W TpUMeHeHue. Poilb KpeMHUS B IpHpoOIE |
texnuke. Oxcun kpemuus (1V), kpeMHUEBass KUCIOTA, CHIIMKATHI: (U3MYECKUE U XUMUYECKUE
CBOICTBa, MOJIY4EHHE U MPUMEHEHHUE B OBITY U NPOMBIIUIEHHOCTH. BakHelme cTpouTenbHbIe
MarepHualbl: KepamMHKa, CTEKIO, IEeMEHT, OeToH, xene300eToH. IIpoOmembl Ge3omacHOro
UCIIOJIb30BAHMSI CTPOUTENIBHBIX MAaTEPUAIOB B IIOBCEJHEBHOM JKU3HH.

bop. OcobenHnoctu crpoeHus aroma. OOmme mnpeAcTaBleHUs O (QU3NYECKUX U
XUMHUYECKHX CBoWcTBax. bopHas kucnora.

DKCIEPUMEHTAJIBHOE U3YYEHNE BEIIECTB U SBJICHUM:

Crp. 12



O3HAKOMJICHUE C 00pa3iiaMu MPUPOTHBIX XJTIOPUIOB (TaJOTCHH/IOB);

MPOBE/ICHUE OIBITOB, OTPAKAIOUMX (PU3NYECKHE U XMMHYECKHE CBOMCTBA raJIoTCHOB U UX
COCIMHEHUH

M3Y4E€HHE CBOMCTB COJITHOW KHUCIIOTHI;

MIPOBE/IEHNE KAYECTBEHHBIX pEaKIuil Ha XJIOpHUa-, OPOMUJI- U UOAUA-NOHBI U HAOIIOEHU €
MPU3HAKOB UX MPOTEKAHUS,

O3HaKOMJICHHE C 00pa3laMu Cepbl U €€ MPUPOTHBIX COeTUHEHU;

Ha0JI0eHKE ITpoliecca 00yIIIMBaHUs caxapa MoJ AeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM
KUCJIOTHI;

M3y4CHHE XMMUUYECKUX CBOMCTB pa30aBICHHOMN CEPHOM KUCIIOTHI;

MPOBEJCHUE KAYECTBEHHBIX peakiuii Ha CynbQula-, CylbpuT- U CyabpaT-uoHBl U
Ha0It0/IeHN e TPU3HAKOB UX MPOTEKaHUS;

O3HAKOMJIEHHE ¢ (U3MYECKUMH CBOWCTBaMU a3oTa, ¢ochopa M HMX COCITUHEHUH,
oOpasiamMu a30THBIX U GOCHOPHBIX YI0OPEHUI;

MOJIydeHUE, COOMpaHue, paclio3HaBaHNUE U U3ydeHHE CBOWCTB aMMHaKa, U3ydeHUE CBOWCTB
CoJIell aMMOHHS,

MPOBE/ICHUE KaUeCTBEHHBIX PEAKIU HAa MIOH aMMOHMUS, HUTPUT-, HUTpAT- U GocdaT-noHbI
Y U3y4YE€HHE MPU3HAKOB UX MPOTEKAHUS;

M3Y4ECHHE B3aUMOJICHCTBUSA KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MENbIO, CBOICTB
docopHOI KUCITOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJIETISIMH KPHUCTAJUIMUECKUX PELIeTOK aimasa, rpadurta u ¢ymnepeHa, ¢
IPOLIECCOM aJCOPOLMM PAaCTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOIa3a;

noJlydeHue, coonpanue, pacrio3HaBaHUe U U3ydeHHE CBOWCTB YIIIEKUCIIOTO Ta3a;

NPOBEJCHNE KAYECTBEHHBIX peaknuid Ha KapOOHAT- M CHIIMKAT-UOHBI M H3ydEHHE
MPU3HAKOB UX MPOTEKAHUS;

M3y4EHUE B3aUMHBIX IPEBPAILEHUI KapOOHATOB U TUPOKapOOHATOB;

O3HAKOMJICHHE ¢ o0pas3laMM OPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C IMPOIYKIIHEH
CUJIMKaTHOU MPOMBILTIEHHOCTH;

pellleHHE DHKCIEPUMEHTAIbHBIX 3afad 1o TeMme «BaxkHelinme HeMeTallbl U UX
COCIUHEHUSD.

MeTanjibl M UX coeIUHE HUS

O6ume cBoiicTBa MeTayuioB. OO0IIAs XapaKTepUCTHKA XMMUUYECKUX 3JIEMEHTOB — METAJIJIOB
Ha OCHOBaHUM HUX mojoxeHus B Ilepuoaunueckoil cucreme xumudeckux siementoB J[. M.
MenneneeBa u crpoeHust aromoB. Meramibl A- u b-rpynn. CTpoeHHe IpOCTHIX BELIECTB —
MeTaJUIoB. MeTanyeckasi CBs3b M METaJUIMUecKass KpUCTaJIMYecKass peleTka (MIpUMUTHBHAS
KyOudeckas, OOBEMHO-IICHTPUPOBAaHHAs KyOM4YecKas, TpaHEIEHTPUPOBAHHAsA KyOmdeckas,
reKcaroHalibHas IUIOTHOYIIaKOBaHHas). 3aBUCHUMOCTh (DM3MYECKUX CBOMCTB METAJIOB OT
CTPOCHHS KPUCTAUIOB. DJIEKTPOXUMHUYCCKHI Psfl HANpsHKEHU MeTauioB. OO0me XuMUYecKue
cBoiicTBa MeTayuioB. OOmME CrMocoObl MOJNy4eHUS METAJUIOB, METAJUIyprusl. DJIEKTPOIU3
pacIiiaBoB M pacTBOPOB COJeM Kak OJMH M3 CIOCOOOB MoiydyeHus MertaioB. [lonstue o
KOPpO3MHM METAaJUIOB, OCHOBHBIE CIIOCOOBI 3alMTHl MX OT Koppo3uu. CraBel (cTayb, YyryH,
TIOpaTtOMUHUHN, OpoH3a). [[pruMeHeH e MeTauIoB U CIIJIaBOB B OBITY U MPOMBIIICHHOCTH.

Memannet A-zpynn

[lenounble MeTallIbl: TOJIOKEHKUE B [leproauueckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE UX aTOMOB, HaxOXKJIeHHE B npupoae. Ousznueckne U XMMUUYECKUE
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CBOMCTBA (Ha MpUMeEpe HATpUs U Kanus), noiaydeHrne. OKCUAbI U THIPOKCUbI HATPUS U KaJusl.
[IpuMeHeHNe MIeTOYHBIX METAJUIOB U UX COEAUHEHUN. buonornyeckas poibs HaTpUs U KaJusl.

[[leoyHO3eMeNnbHBIE METAUIBI MAarHuM M KaldblUW: IoJokeHue B Ilepuoamueckoit
cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJIEHHUE B
npupojie. PU3NUYECKNEe U XMMUYECKHE CBOMCTBA MAarHUs W Kaiblus. BaxHeilnme coearHeHUs
KaJblUsl M MarHus (OKCUJ, THAPOKCHJ, COJIM), CBOWCTBA, MpuMeHeHHe. JKeCTKOCTh BOIBI U
crocoObl ee ycTpaHeHus. KpyroBopot kaiblus B IpUpo/ie.

AnromuHuii: nonoxenue B llepumonnueckoit cucreme Xumudeckux snemeHToB [l M.
MeHeneeBa, cTpoeHUE aToMa, Hax0XkAeHUE B npupojae. Pu3ndeckue U XMMUYECKUE CBOWCTBA
anmoMuHus. AMpOTepHbIE CBOWCTBA OKCHUJIA U THIPOKCHIa amoMuHus. [Ipumenenmne anoMuHus
U €10 CILJIABOB.

Memannwt b-cpynn

OOmps xapakrepucTHka MeTauloB b-rpynnm (MOOOYHBIX MOATPYMI): TOJOXEHHE B
[lepuoanueckoii cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB. SIBIeHHE «IpOBaa» 3JIEKTPOHA HA IPUMEPE CTPOCHUS aTOMOB XpoMa, MEH, cepedpa.
BasieHTHBIE COCTOSIHUSI aTOMOB O-3JIEMEHTOB, CTCIIEHH OKHCJICHHUS aTOMOB B COCIAMHCHHSIX.
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THUIPOKCHJIOB METAJUIOB OT 3HAUECHMUS
CTEIICHU OKWUCIEHUs JJIEMEHTa B COCIMHEHUM (HAa TIpUMEpPE COEAMHEHUN XpoMa).
IlepBoHavasibHBIE TPEACTABICHUS O KOMIIJIEKCHBIX COEIUHEHUSIX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTETIEHH OKHCIeHUs. O0Ime KpaTKue MpeICTaBIeHUs
0 (M3MYECKUX M XUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJICHCTBHUE C KUCIOTaMHU-
OKHUCIIUTEISIMUA), 00 UX OKCHJAAX, TUAPOKCHJIAX U COJSX, UX NpuMeHeHuH. [IpencraBienus ob
aMMHaYHBIX KOMIUIEKcax cepebpa u Meau. KadecTBeHHbIE peakiMM Ha KaTHOHBI Meau (2+) u
cepebpa.

[luHK: CcTpoeHHME aToMa, CTeleHb OKUCJICHMs. XapaKTepuCTHKa (U3MUECKUX U
XUMUYECKHUX CBOHCTB, IpUMEHEHHe, aM(OoTepHble CBOMCTBAa OKCHMJAa U TUIPOKCUJA.
KauecTBeHHbBIE peakiiiy Ha KATUOHBI [IUHKA.

Keneso: crpoenue aroma, creneHu okuciaeHus. Haxoxnenue B nmpupone. usnueckue u
XMMUYECKHE CBOICTBa kene3a, NpuMeHeHue. buomormyeckas poap xeneza. OKcHlbI,
ruapokcuasl u conu kene3a () m sxemeza (Ill), mx cocraB, cBOWCTBa W TMOJy4EHHE.
KauecTBeHHbIE peakiiuu Ha KaTHOHBI kene3a (2+) u skene3a (3+). UyryH u cTalip — CIJIaBbI
kene3a. [Ipom3BoacTBO dUyryHa U CTald. OKOJOTHYECKME MPOOJIEMBbI, CBS3aHHBIE C
METAJUTYPIHUECKMMH [TPOU3BOICTBAMM.

DKcIepuMEeHTaIbHOE U3YUEHHE BEIIECTB U SIBJICHUI:

O3HAKOMJICHHE ¢ 00pa3liaMi METAIJIOB U CIUIABOB, UX (IM3UUECKUMHU CBOWCTBAMHU;

MOJIETMPOBAHUE METATUIMYECKON KPUCTAIIIMUECKON PEIIETKY;

W3yYEHUE B3aUMOJCHCTBUS METAUIOB C BOAOW, C pacTBOpaMU COJEH W KHUCIOT,
UCCIIeIOBaHUE TIPOLIECCOB DIIeKTposin3a pactBopoB ximopuna menu () m wmommpma xamms,
KOPPO3UH METAJIOB;

M3ydeHUE OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJIOB KalbllMsi U HATPUS C BOJOH, UX
TUIPOKCUIOB — ¢ okcuaoM yriaepoaa (V) u kucioramu;

U3y4eHHE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KAJIBIHS, )KECTKOW BOJBI;

M3Y4EHHE IIPOLIECCOB MOIYUYECHUS TUAPOKCUIOB HKee3a, UX XAMUYECKUX CBOWCTB;

M3y4eHUE NPHU3HAKOB NMPOTEKAaHUs KAaUEeCTBEHHBIX PEaKUUM Ha HOHBI (MAarHus, KaJbLUs,
ATIOMHUHUS, IUHKA, XKene3a (2+) u xkenesa (3+), meau (2+);

Ha0JII0/IEHNE U ONMCaHKE OKPALMBAHUS TJIAMEHU HOHAMU HATpUsl, KJIUs U KAJIbLIUS;
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uccienoBanue aM(pOTEpHBIX CBOWCTB T'MJIPOKCHIA almoMuHUs, Tuapokcuaa xpoma (I1) u
THAPOKCUA LIMHKA;

pelieHre YKCIepUMEHTATBHBIX 3a7a4 10 TeMe «BakHelIme MeTallbl U UX COSTUHEHUSD».

Xumusi ¥ OKpy:Kawuasi cpeaa

BemectBa u Marepualibl B MOBCEIHEBHOM KW3HHU 4eENOBEKa. BaxkHelIlme BelecTBa U
MaTepuainbl, 0O0NacTH MX MPUMEHEHUs. be3omacHoe HCHONb30BAaHUE BEUIECTB M XUMHYECKUX
peakuuii B ObITy. [lepBas moMoIb Ipu XUMUYECKUX 0XKOTaX U OTPABICHUSX.

Hosbie MaTepuansl U TEXHOJIOTHU. [IpUHIIATIBI «3EIEHON XUMHUN.

OCHOBBI 3KOJIOTUYECKOM TIPAMOTHOCTU. XHUMHUSA M 3J0pOBbE. 3HAUCHUE H3Yy4aeMbIX
XAMHYECKMX JJIEMEHTOB W HMX COCIMHEHUM i (PyHKIMOHHUPOBAHUS OpPTraHWU3Ma YEJIOBEKA.
[onsTre o0 3M10pOBOM 00pase KU3HHU.

XUMHYECKOE 3arps3HEHHUE OKpPYKaIoIeH cpefibl. DKOJOTHYECKUEe MPOOIeMbl, CBS3aHHbIE C
COCIMHEHUSIMU YIJIepoja, a30Ta, cepbl, Tsokenbix MetamioB. [lonarue o ITJIK. Pons xumuu B
pEIIEHUH SKOJIOTUYECKUX MPOOIIEM.

DKCIIepUMEHTAIbHOE HW3YdeHHE BEIIECTB W SBICHUN: O3HAKOMJICHHE C 00Opa3iamu
MaTepuasoB (CTEKIO, CIJIaBbl METAJNIOB, MTOJTUMEPHBIE MaTepPHAIIbI), OMIPEeIEHUE KUCIOTHOCTH
MPUPOJHBIX BOJI, MOJEIMPOBAHUE MpoIlecca OOpa3oBaHMsS KUCIOTHOTO JOXIsS, M3y4EeHUE €ro
BO3JICHCTBUS HA MaTEPUAIIBI.

IloBTOpeHNE M 00001IIe HUE 3HAHMIT OCHOBHBIX pa3iesioB KypcoB 8—9 kiiaccoB

Ilepuonnueckuii 3akoH U Ilepuoamdeckas cUCTeMa XMMHUYECKUX JJIEMEHTOB B CBETE
NpPEACTABICHUM O CTPOEHHUSI aToMa. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB XUMHYECKHX
3JIEMEHTOB M MX COCTMHEHUN B TIEPHOIaX U TPYIIIax.

CtpoeHue BelecTBa B TBEPJOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUU. BUIbI XuMUuecKon
CBSI3U. 3aBHCHMOCTb CBOMCTB BEUIECTBA OT THUMNA KPUCTAUIMYECKOM pENeTKM W BHJAA
XUMHUUYECKOW CBSI3H.

Knaccudukanuss XMMHUYECKUX peakuid Mo pa3audyHbIM Tpu3HakaMm. [IporHosupoBaHue
BO3MOXKHOCTH TPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX Ha OCHOBE
NpPEACTaBICHUM XUMUYECKON KHHETUKU U TEPMOJIUHAMUKU.

XAMUUYECKHE peakuuu B pacTBopax. [wuaponu3 coned. Peakuuu  OKUCIEHWHS-
BOCCTaHOBJICHUSL. DJIEKTPOJIU3.

CBoiicTBa KUCJIOT, OCHOBAHUHN U COJIEH B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHYECKOM
JUCCOIMAIIUY U OKH CITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITU SIX.

Mesicnpeomemnvle ceazu

Peanuzamus MeXIpeaMETHBIX CBS3€H MpPHU M3YUYCHHH XUMHHU B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 UCMOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHITHH, TPUHSTHIX B
OT/IETIbHBIX €CTECTBEHHBIX HAYKaX.

OOume ecTecTBEHHO-HAyYHBIC MOHSATHUS: sBIICHUE (TPOIECcC), HAydHBIN (pakT, TUTIOTE3a,
TeopHs, 3aKOH, aHAIIM3, CUHTE3, KIacCH(UKaIUs, MepUOAUUYHOCTh, HAOTIOACHHE, IKCTIEPUMEHT,
MOJIETTUPOBAHME, U3MEPEHHE, MOJIEITh, TEXHOJIOTHS, MaTepUaJIbI.

®du3uKa: BEIeCTBO, TeNo, (GU3MYEeCKue BETUYUHBI, SAUHUIBI U3MEPEHUs, Macca, 00BEM,
KOJINYECTBO TEIJIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOCHUE ra3os,
KUJIKOCTE W TBEPIbIX (KPUCTAUIMYECKUX) TEJ, KPUCTAJUIMYECKAsl PEIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, UOH, HYKIHJ, U30TOIbI, KBAHTHI, PaJUOAKTHBHOCTh, alb(a-, 6eTa- u
raMMma-u3iydeHue, OJJICKTPUUECKUU 3apsill, TPOBOJAHUKU, TIOJYIPOBOJHUKHA, JIUIICKTPUKH,
COJTHEYHBIH CIIEKTP, pazioKeHue OeI0ro cBeTa B CIEKTP.
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buonorus:  sxocucrema, Ouocdepa, (OTOCHHTE3, TMPOIECCHl OOMEHAa  BEIIECTB,
MHHEpaJIbHbIC YIOOPCHHsI, MUKPOIJIEMEHTBI, MAKPOJICMEHTHI, ITUTATEIILHBIC BEIECCTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOJBI, IOJEC3HBIC
HCKOTIaeMble, TOIIJIMBO, BOJHBIC PECYPCHI, TTaHEeTa 3eMIIs.

TexHONOTHS:  CTPOMTENBHBIC  TEXHOJOTHH,  CEJIbCKOXO3SHCTBEHHBIC  TEXHOJOTHUH,
TEXHOJIOTUHU AJICKTPOHHOU MPOMBINUICHHOCTH, HAHOTEXHOJIOTHH.
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IUVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUNU HA
YPOBHE OCHOBHOT'O OBILEI'O OEPA30BAHUS (YIJIYBJIEHHBIM YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yAbTaThl OCBOEHUSI MPOrpaMMbl OCHOBHOTO 0OIIEro o0Opa3oBaHU s
JOCTUTAIOTCS B X0Jle OOYy4eHHSI XMMUU B €JUHCTBE y4eOHON M BOCHUTATEIbHON AEATEIbHOCTH
00pa3oBaTeNbHONW  OpraHU3allMd B  COOTBETCTBUM C TPAJULUOHHBIMA POCCHUCKUMHU
COLIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMH B OOIECTBE
IpaBUjiaMl 1 HOPMaMHU MOBEJEHUS U CIIOCOOCTBYIOT IIpOLieccaM CaMOIIO3HAHU S, CAMOPA3BUTHU S
U COLMAIM3ALNH 00YJarOIMXCS.

JluyHOCTHBIE pE3yAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONMXCS PYKOBOJCTBOBATHCS
CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M paclMpeHHe ONbITa JESTEIIbHOCTH Ha ee
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

NpOsIBJICHHE [IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KyIbTYpHOMY, HAaydHOMY H
HCTOPUYECKOMY HACJIEUI0, TOHUMAHNE 3HAYCHUsI XUMUYECKON HAyKd M TEXHOJOTHH B KU3HU
COBPEMEHHOTI'0 00IIeCTBA, B Pa3BUTHH SKOHOMUKH POCCHY 1 CBOETO pernoHa;

2) rpaIaHCKOr0 BOCIIUTAHMS

NpEICTaBICHUE O COLUAIBHBIX HOPMax M MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, MPOSBIIEHHE KOMMYHUKATUBHOM KylIbTyphl B Pa3HOOOpa3HOM COBMECTHOI
NEeSITeIbHOCTH;

CTpeMJIEHUE K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B Ipoliecce yueOHOM 1 BHEY4eOHOM
NeSITebHOCTH;

TOTOBHOCTb OILICHMBAaTh CBOE IIOBEJAECHHE M IIOCTYIKHM CBOUX TOBAPHUIIEH C IMO3ULIMHU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM TOCTYIKOB;

3) popmMupoBaHMsl LIEHHOCTH HAYYHOIO MO3HAHUS:

MHUPOBO33PDEHUECKME  IPEACTaBICHUS O  BEIIECTBE M XUMHUYECKOM  pEaKluH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKd U HEOOXOAMMBIE JUIsl TOHUMaHUs
CYIIHOCTH HAay4HOH KapTHUHBI MUPA;

OCO3HAHME I[[EHHOCTHM HAYYHOTO TIO3HAHUS Ui Pa3BUTUA KaXKIOTO 4YEIOBEeKa U
IPOU3BOAUTEIBHBIX CHJI OOLIECTBA B LIEJIOM, POJIM U MeCTa HayKh «XHUMHUSD) B CUCTEME Hay4YHbIX
IpEICTaBICHUN O 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPO/IbI, B3aMMOCBS3SIX UeJIOBEKa C MPUPOAHOMN
Y TEXHOJIOTUYECKON CPeon;

Mo3HaBaTeIbHAss MOTHBALIMS W HWHTEpeC K OOy4EeHHIO, TOTOBHOCTb U CIIOCOOHOCTH K
CaMOpa3BUTHUIO U C€aMOOOpa30BaHUIO, K HUCCIENOBATENLCKONU NEATENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHUS 1 YPOBHS JaTbHEHUINEr0 OO0ydeHHS;

4) BocIMTaHUSI KYJIbTYPbI 310POBbSi:

OCO3HAHME LIEHHOCTU KU3HHU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/10pOBBIO,
YCTaHOBKA Ha 3/I0pOBBIM 00pa3 KM3HH, OCO3HAHWE MOCIEICTBUN U HEMPUITHE BPEIHBIX
NPUBBIYEK (YIOTPEOJICHUS aJIKOTOJS, HAPKOTHUKOB, KypeHHSs), HEOOXOIMMOCTH COOJIOACHUS
npaBuII 0€30MaCHOCTH MPU OOPAICHUH C XUMHUYECKIMH BEIECTBAMU B Y4EOHBIX M JKU3HEHHBIX
CUTYAIUSIX;

5) TpyA0BOro BOCIUTAHMS:
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dopMHpOBaHUE IIEHHOCTHOTO OTHOLICHUS K TPYHAOBOH JEATEIBHOCTH KaK €CTECTBEHHOU
MOTPEOHOCTH YEIOBEKA M K MCCIICJOBATEILCKON JICATEILHOCTH KaK BBICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MPOQecCHsM, CBSI3aHHBIM ¢ XMMHEH, B TOM uHcIe K mpodeccusm
HayqHOU c(ephl, 0CO3HAHNE BO3MOKHOCTH CaMOpealIi3aIiiu B 3TOH cepe;

6) ’K0J10rN4€eCKOr0 BOCITUTAHMS :

OCO3HAaHHME HEOOXOJUMOCTH OTHOIICHHUS K MPHPOJC KaK MCTOYHHKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIICCTBOBAHHS,

MOBBINICHUE YPOBHSI JKOJOTMYECKOM KyJIbTYpPBI: MPUOOPETCHHE OIbITa IIAHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOXHBIX TOCICICTBHI I OKPYKAIOMICH Cpelbl; OCO3HAHHE
[JI00aJIBHOTO  XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX peIIeHUs; CIIOCOOHOCTb
INPpUMCHATb 3HaHW, MOJIYy4aCMBIC IPH HU3YYCHUHW XUMUU, OJId PCUHICHUA 3ajjad, CBA3AHHBIX C
OKpY)KAIOIIeH Cpeioit; akTHBHOE HEMPUATHE NEHCTBUI, TPUHOCSIMX BPEll OKpYXKaIOIIei cpene;
OCO3HAHHME CBOCH POJIM KakK rpakJlaHWHA U MOTPEOUTENS B YCIOBHAX B3aMMOCBSI3H ITPHPOTHOM,
TEXHOJIOTUYECKON M COIMATBLHOUW CpeJl; TOTOBHOCTh K yY9aCTHIO B MPAKTHYECKOUW JEsTe TbHOCTH
9KOJIOTUYECKOM HAIPABICHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble  pe3ynbTaThl  OOydaloIWXCs, OCBOMBILMX IIpOrpaMMy [0 XUMHUU
OCHOBHOTO 001IeTO 00pa30BaHMs, BKIIOYAIOT:

YCBOGHUE  MEXIUMCUUIUIMHAPHBIX  (MEXKIPEIMETHBIX)  IMOHATUH,  OTpa)arolmX
MaTepHalibHOE €IMHCTBO MHUpa M MpoIecc MO3HAHUs (BELECTBO, CBOMCTBO, SHEPTHS, ABJICHUE,
HayuHbI (pakT, 3aKOHOMEpPHOCTb, TMIIOTE3a, 3aKOH, TEOpHs, HaOIIOAEHUE, H3MEpEHHUE,
MCCIIEIOBAHUE, DKCIIEPUMEHT U JIPYTHE);

OBJIZICHUE YHUBEPCaAIbHBIMU y4eOHBIMU JIeNCTBUSAMU (mo3HaBaTEeNbHBIMU,
KOMMYHUKATUBHBIMU, PETYIATUBHBIMU), BAXKHBIMU JIJIS1 TIOBBIILEHUS 3(PPEKTUBHOCTH OCBOEHUS
colepkaHus ydeOHOro rmpenmera, (OPMUPOBAHUSI KOMIIETEHIMHA, a TakKe MPOEKTHO-
U CCIIEI0BATENBCKOM JESATEIbHOCTU 00YyJaronMXcs B Kypce XMMHH;

CIoCcOOHOCTh MX UCITOJIB30BATh B y4€OHOH, ITO3HABATENBHOM U COIIMAIbHON MTPAKTHKE.

ITo3naBaTebHBIE YHUBEPCAJbHbIC y‘-leﬁl—[ble aeiicTBus

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHUSI HCIOJIb30BATh IPUEMBI JIOTMYECKOTO MBIIUIEHUS IPpU OCBOCHUU 3HAHUM:
pPAacKpbIBaTh CMBICT XUMHUYECKHMX MOHATHM (BBIAENATh HX CYIIECTBEHHBbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aWMOCBSI3b C JPYTMMH TOHSATHSMH); aHAJIM3UPOBATh, CPAaBHUBATh, 0000IIATE,
BBIOMpATh OCHOBAaHUS Ul KIacCM(UKAIMM W CHUCTEMAaTU3allUd XUMHUYECKUX BELIECTB U
XUMUYECKUX pEaKlMi; yCTaHaBIMBaTh MPUUYMHHO-CIIEACTBEHHbBIE CBS3HM MEXIY OObEeKTaMH
U3Yy4EHUS; CTPOUTH JIOTMUECKHE DPACCYXKAECHHUS (MHAYKTUBHBIE, NEAYKTMBHBIE, 11O AHAJIOIHH);
npelaraTb KPUTEPUU U BBISBIATH OOLME 3aKOHOMEPHOCTU M IPOTUBOPEYMS B H3y4aeMbIX
npoleccax M SBJICHUSAX; MPOBOAUTH BBIBOJBI M 3aKIIOUEHUS; YMEHUS MPUMEHSTH B IIpoLecce
NO3HAHUS NOHATUSA (IPEIMETHbIE UM METalpeAMETHBIE), CUMBOJINYECKUE (3HAKOBBIE) MOJENH,
UCIIOJIb3yEMbIE B XUMHUHM, MPEOOPa30BbIBaTh MOJIENIbHbBIE MPEJICTABICHUS — XUMUYECKUM 3HAK
(CUMBOJI 3J€eMEeHTa), XMMHUUecKast (opMynna U ypaBHEHHE XMMHUYECKON peakuuu — MpPU PELICHUH

Crp. 18



y4eOHBIX 3aJad; C Y4YETOM OSTHUX MOJCIBHBIX IPEACTaBICHHUI XapaKTepu30BaTh H3ydaeMble
XUMHUYECKHE BELIECTBA M XUMUUECKHE PEAKIINH.

Ba3zoBble muccienoBaTe/ibcKHe AeHCTBHSL (MeTOAbl HAYYHOI0 IO3HAHUS BelECTB M
sIBJIEHHH):

YMEHUSI TPUMEHSTHh METO/Ibl HAYYHOT'O MO3HAHMUS BEIIECTB U ABJIEHUHM HAa YMIUPUUYECKOM U
TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIbHOM M MPOEKTHO-UCCIEIOBATEIBCKON
NeSITEIIbHOCTH;

YMEHHS MCIOJB30BAaTh MOCTABJICHHbIE BOINPOCH B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITEIbHO CTaBUTh BOIPOCHI; AHAIU3UPOBATH (DAKTHI, BBIABIATH M (HOPMYIHpOBATH
npoOieMy, OnpenesisaTh 1elb U 3a/1adl, COOTBETCTBYIOLME PELICHUIO MPOOJIeMBbl; MpeaiaraTh
ONMCATENIBHYI0 WM OOBSCHUTEIbHYIO THUIIOTE3y M OCYIIECTBIATH €€ IPOBEPKY; YMEHHUS
MPOBOJIUTH U3MEPEHU ST HEOOXOIMMBIX [TapaMeTPOB, BBIUMCICHUS, MOJICIUPOBAaHNE, HAOIIOACHH 5
U OKCIIEPUMEHTHI (pealbHble M MBICICHHBIE), CAMOCTOSITEIIEHO MPOTHO3UPOBATh PE3YyNbTaThI,
(dopMynrpoBaTh 000OLIEHUS M BBIBOABI IO pe3yJibTaTaM MPOBEICHHOTO OMbITA, UCCIIEA0BaHNUS,
COCTABJIATH OTYET O MPOJETAaHHON paboTe;

PaGora ¢ unopmanmeii:

YMEHHSI OPHCHTHPOBATHCS B PA3TUYHBIX MCTOYHMKAX WHPOPMAUK (HAyIHO -TIOMYIsIpHast
JUTEepaTypa XUMHUYECKOTO COJEpXaHMs, CIPaBOYHbIE IocoOus, pecypcsl HWHTepHeTa);
aHalM3MpoBaTh MHQOpPMANMIO M KPUTMYECKM  OLEHUBATh €€  JIOCTOBEpPHOCTb U
HENPOTHBOPEUUBOCTh, OTOUPATh U MHTEPIPETHPOBATH HH(POPMALIMIO, 3HAUUMYIO JUIS PEIICHUS
y4eOHON 3aJaud; yMEHMsI NPUMEHSTh pasudyHble METOAbl M (GOpMYyIHpOBaTh 3arpoChl MPH
MOMCKe U 0TOOpe MH(popMAIMU, HEOOXOTUMOM JUIsl BHITOJIHEHUS ydeOHBIX 33a]a4; UCII0JIb30BATh
UH(OPMAIITMOHHO KOMMYHUKATHBHBIE TEXHOJOTMM M pPa3lUYHbIE MOHCKOBBIE CHCTEMBI;
CaMOCTOATEIFHO BBIOMpATh ONTUMAIBHYIO (opMy TpeAcTaBieHUs HHQPopManuu (CXEMBI,
rpaduku, JuarpamMMbl, TaOIUIbI, PUCYHKU U Jpyrue (OpMBbI); YMEHUS MCIOJB30BaTh HAy4YHBIN
S3bIK B KaQUECTBE CPEJICTBA PabOThl ¢ XMMHUUECKOH MH(pOpMaLlielt; TPUMEHSITh MEXIPEAMETHbIE
(pu3myeckre m MaTeMaTUUYECKHUE) 3HAKA M CUMBOJIBI, (JOPMYIIbI, a00peBHATYPBI, HOMEHKIIATYDY,
UCIIOJIb30BaTh ¥ IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKIE CPEICTBA HATIISAHOCTH.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHbIC y'leﬁﬂble JelicTBHS:

1) ymeHnus oOueHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIUH ):

NPEJICTaBIATh IOJYYE€HHBbIE Pe3yJbTaThl IMO3HABATENbHOW JEATENIbHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaX; MYOJMYHO BBICTYNATh C IMPE3CHTALMEN pe3yJbTaTOB BbIIOJIHEHUS
XUMHYECKOTO IKCIIEPUMEHTa (MCCIIe0BATENbCKON J1a00paTOPHOM MM MPAKTHUYECKON PabOTHI,
y4eOHOTO TMPOEKTa); B XOJIe AWanora U (WJIM) TUCKYCCHH 3a7aBaTh BOMPOCH MO OOCYXKIaeMOn
TEME U BBICKAa3bIBaTh WJICH, (OPMYIHPOBATH CBOM MPEIUIOKEHUS OTHOCHUTEIBHO BBHIOJTHEHHS
IpeUI0KEHHOM 3a/1a4H.

2) yMeHHs y4eOHOIo COTPYIHUYECTBA (TPYNIIOBas KOMMYHUKAIUS):

y4acTBOBaTh B TPYIIOBBIX (opMax paOOThl: IJIAHUPOBATh OPraHU3ALUIO COBMECTHOM
paloThI, ONPENEATh CBOIO POJIb, PACHPENENIATh 3ala4l MEXIY WICHAMH TPYIIIbI; BBIIOIHSATH
CBOIO 4acTh PabOThI, KOOPAUHHUPOBATH CBOU JACUCTBUS C JACHCTBUSAMH JPYIUX YICHOB KOMAaH/IbI,
OIpe/IeNATh KPUTEPUU IO OLEHKE KayecTBAa BBIOJIHEHHON paloThl, peliaTh BO3HHKAIOLME
npoOiieMbl Ha OCHOBE ydeTra OOLMX HMHTEPECOB M COIVIaCOBAHMS MO3MIMH, y4acTBOBaTh B
o0CyXeHnH, 0OMEHEe MHEHUSMH, «MO3TOBOM IITypMe» U Ipyrux (GopMax B3aMMOAEHCTBHUSL.
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PeI'yJ'[HTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble aeiicTBus

OBnageHue YHMBEPCAIBHBIMU YYEOHBIMU PETYISTUBHBIMU JCWCTBUSMHU BKIHOYAET
pa3BUTHE CAMOOPTraHU3AIU, CAMOKOHTPOJISl, CAMOKOPPEKIIMH, B TOM YHCIIE:

YMEHHUs pemaTrh y4deOHble U HCCIENOBATENbCKUE 3aJayd: CaMOCTOSITEIbHO BBIOMpPAThH
croco0 pemeHUs: yueOHOM 3amaun (CpaBHMBATh HECKOJIBKO BAapHUAHTOB pELICHHS, BbIOMpATh
HauOoJiee MOIXOMAINMII C y4eTOM CaMOCTOSATENBHO BBIJICICHHBIX KPUTEPUEB), IIAHUPOBATh
CBOIO pabOTy MpH peIieHUH y4eOHON MM MCCIeI0BaTeIbCKON 33/1a4M; HAa OCHOBE MOJIY4EHHBIX
pe3ynbTaToB (popmynupoBaTh 00OOIICHUS W BBIBOJBI, MPOTHO3HMPOBATH BO3MOKHOE Pa3BUTHE
IPOLIECCOB; AHAIM3UPOBATh PE3YNbTaThl: COOTHOCUTH CBOU JEHCTBUSI C IUIAaHUPYEMBIMHU
pe3ylbTaTaMM,  OCYLIECTBJIATH ~ CAMOKOHTPOJb  JEATEIBHOCTH;  KOPPEKTUPOBAaThb  CBOIO
NEeSITeTbHOCTh Ha OCHOBE CaMOaHaIl3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[lpenMeTHBle pe3yabTaThl OCBOGHMSI MPOTpaMMbl 110 XHMHH OCHOBHOIO OOIIETO
00pa3oBaHUs Ha YIIIyOJICHHOM YpPOBHE MMEIOT OOIIEe COIEPKATEIBHOE SAPO C MPEAMETHBIMH
pe3ynpTatamMu 0a30BOTO YPOBHS, COITIACOBAHBI MEXIY cO0Oi, YTO MO3BOJSIET peain30BbIBATH
yIIyOJICHHOE M3YdeHHE KaK B paMKaxX OTAENBHBIX KIAcCOB, TaK M B paMKax pealu3alliu
UHIUBUIYaJbHBIX 00pa30BaTENbHBIX TPACKTOpUW, B TOM UHCIE HCIOJIB3YySd CETEeBOE
B3auMOJeHCTBIE oprann3anuu. [1o 3aBepiueHNy peaan3anuy IPorpaMMbl YIITyOJICHHOTO YPOBHSI
oOyJaromnmecst CMOTYT JIETaJlbHEe OCBOUTHh MaTepHal, OBJIJCTh PACIIMPEHHBIM KPYroM TOHSTHI
U METOJIOB, peliaTh 33/1a4u 0oJiee BBICOKOTO YPOBHS CJIOXKHOCTH.

[lpenmeTHBIE pe3yabTaThl BKIOYAIOT: OCBOCHHE OOYJalOUMMHCS HAyYHBIX 3HAHUH,
YMEHHI U CIOcO0OB AEHCTBUH, creru(UYecKux s MpeIMEeTHON 00nacTu «XUMHS; OCHOBBI
HAYYHOT'O MBIIUICHUS; BU/IbI JESATEIbHOCTHU IO MOJTY4EeHHIO HOBOTO 3HAHMUsI, €r0 MHTEpIIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U PEATbHBIX KU3HEHHBIX YCIOBUSX;
00ecreyrBalT BOZMOYKHOCTh YCIEIHOTO 00y4eHHUs Ha CIeIyIolleM YpOoBHE 00pa30BaHMUSL.

K xoHmy oOyueHus ¢ 8 kunacce y oOydaromerocss OyayT CHOPMHUPOBAHBI CIEIYIOIIE
[PeAMETHBIC Pe3y/IbTaThl U3YdCHUSI XUMHUH Ha yIITyOJCHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKMX MOHSATHUW: aTOM, MOJEKYJa, XUMHYECKUI
3JEMEHT, MeTajll, HeMETall, aJUIOTPOIHS, IMPOCTOE BELIECTBO, CJIOXKHOE BEIECTBO, CMECH
(omHOpOJHAs U HEOIHOPOHAs), BAJIEGHTHOCTb, OTHOCUTENBbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JO0JII XMMHUYECKOTO JJIEMEHTa B
COEMHEHUH, MOJIIPHBIA 00BEM, OTHOCUTENBHAS MJIOTHOCTh ra30B, OKCHJI, KMCIIOTa, OCHOBAHUE,
colib, aM(oTepHBI OKCHA, aM(OTEpHBIH TUIPOKCHJ, XMUMHUYECKas peakius, Kiaccu@uKkarus
peakuuii: peakiiuyu COeAUHEHUs, PEaKI MU Pa3IoKeHUs, peaKiluy 3aMelleHUsl, peakiuu oOMeHa,
9K30- M JHIOTEPMHYECKHE PEAKIUU; TEIUIOBOH 3(ekT peakuuu; sSapo aroma, 3JIEKTPOHHBIN
CIION aTtoma, aToMHas opOuTanb, paJuyc aToMa, XUMHYECKas CBS3b, MOJSpHAs U HEMOJsIpHas
KOBAQJICHTHAs CBSA3b, MOHHAsl CBS3b, MOH, KaTUOH, aHUOH, PacTBOp, MAaccoBas JOJs BEIIECTBA
(mpoieHTHAs KOHIIGHTpalMs) B PAacTBOpE, MOJSpHAas KOHIEHTpAIMs BEIECTBA B PAacTBOPE;
AJIEKTPOOTPULIATEIBHOCT, CTEIIEHb OKHMCIIEHUSI, OKHUCIUTEIN U BOCCTAHOBUTEIHU, OKUCIEHUE U
BOCCTaHOBJICHHE, OKUCITUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, METOI AJIEKTPOHHOTO OanaHca;
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UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHSATHH W MPUMEHSTH 3TH
MOHATHS IPU OMKMCAHUU BEILIECTB U UX MPEBPAILCHUIH;

MCIIOJIb30BAaTh XUMHYECKYI0 CUMBOJIMKY JUIS COCTaBJICHUS (JOPMYIT BEIIECTB M ypaBHEHHM
XUMUYECKUX PEaKInii;

ONpENENATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COSAMHEHU X, TPUHAATIC)KHOCTh BEIIECTB K OMPEICIICHHOMY
KIaccy COeAMHEHHH 1o (opmynaMm, BHUIBI XMMHUYECKOW CBS3M (KOBAJEHTHOW W HMOHHOHW) B
HEOPraHUYECKUX COCIMHEHHSX;

pacKppIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
Ilepuoguueckoro 3akona /. 1. MenaeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpHUH, 3aKOHA ABOraapo
U €ero CIEICTBUM, TMPEICTAaBICHUH O HAyYHbIX METOJax I[I03HAHUS, B TOM YHUCIIE
SKCIEPUMEHTANBHBIX M TEOPETHYECKUX METOAAX MCCIEAOBAHUS BEIIECTB M M3y4EHUsS
XAMHUYECKHX PEaKIUii;

JEMOHCTPUPOBATh MMOHWMAaHHE TMEPUOANMYECKOM 3aBUCHUMOCTH CBOWCTB XUMHYECKHUX
AJIEMEHTOB OT UX MOJIOkEHUS B [leprnoanyeckoit cucreme:

OMHUCBHIBATh M  Xapakrepu3oBaTh Tabnuunyro Qopmy Ilepuoanueckoid CUCTEMBI
XUMUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHSTHUS «JIaBHas noArpymna (A-rpynmna)» U «1o0oyHas
noarpynma (b-rpynma)y, «mainbie mepruoIb» U «00IbIHE TEPUOIB»;

COOTHOCUTH 0003HA4YeHHSs, KOTOpble HMeloTcs B Tabnuue «llepuoanyeckas cucrema
xumudeckux 3vieMeHToB JI. M. MenneneeBay, ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHMS
aTOMOB XMMHYECKMX OJJIEMEHTOB (COCTaB W 3apsd sapa, oOIee YHCIO SJIEKTPOHOB U
pacrnpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBA3b MOJIOKEHHUS 3yieMeHTa B Ileprmonuueckoil cucreme ¢ pacrpeesieHueM
3JIEKTPOHOB IO SHEPIeTUYECKUM YPOBHSM, MOJYPOBHSAM U OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX
IIEPHOJIOB;

K1accu(pUIIUpoBaTh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYEeCKWE BEIECTBA, XHUMHYECKUE
peakuuu (1o YKCIly ¥ COCTaBy YUYaCTBYIOIMX B PEaKIMU BELIECTB, IO TEMI0BOMY d(deKTy);

XapaKTepru30BaTh (OMUCHIBATH) (M3UYECKUE U XUMHYECKUE CBOMCTBA TPOCTHIX U CIOKHBIX
BEILECTB: KHUCJIOpPOJA, BOJOPOJA, BOJIbI, OOIME XUMHYECKUE CBOMCTBA OKCHIOB, KHUCIOT,
OCHOBAaHMW M COJIeH, TEHETUYECKYI0 CBS3b MEXIYy HHUMH, TMOATBEPXKAAs MpUMEpaMu
MOJICKYIIIPHBIX YPaBHEHUM COOTBETCTBYIONIMX XUMUUYECKUX PEAKIU

ONMCBHIBAaTh POJIb KHUCIOPOJAA, BOJOPOJA W BOJABI B NPHUPOIHBIX IPOLIECCAX, B KUBBIX
OpraHu3Max, HUX NPUMEHEHUE B Pa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH, BO3MOKHOE
HCII0JIb30BAHKE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSCHATH W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U
CTPOEHUS, BO3MOKHOCTH ITPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH B PAa3IHUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYKO MAacChl BEILIECTB, MOJISIPHYIO
Maccy CMECH, MOJBHYIO [IOJIF0 XHMHYECKOTO SJEMEHTa B COCIMHEHHH, MAaCCOBYIO OO
XMMHYECKOTO 3JIEMEHTa Mo (GopMylie COCTUHEHHUs, HaXOAUTh MPOCTeHIyto GopMyily BellecTBa
[0 MacCOBBIM HWJIM MOJIBHBIM [IOJIIM 3JIEMEHTOB, MAacCOBYIO [OJII0 BEILIECTBA B PACTBOPE,
MOJIIPHYIO KOHIIEHTPALIMIO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUYETHl IO YPaBHEHUSIM
XUMHUUYECKOW PEaKUNu;

MPUMEHSATh OCHOBHBIC OINEpPAllUM MBICIUTEIbHOW AEATENbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IIEHWE, CHUCTEMaTU3alul0, KIaCCU(UKAINIO, BBISIBJICHWE MPUUYUHHO-
CJIEICTBEHHBIX CBS3€M — JJI U3y4EHUsI CBOMCTB BEILECTB M XUMUUECKUX PEAKIMii, €CTECTBEHHO -
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HaydyHbl€ METOJbl IO3HAHUA — HAONIOJCHHE, W3MEPEHHE, MOACIUPOBAHUE, SKCIECPUMEHT
(peasbHBII ¥ MBICIIEHHBIN ) — 17151 OCBOCHHS yYU€OHOTO COZEpKAHUS;
pacKphIBaTh CYIHOCTh IIPOLIECCOB OKUCIEHUS U BOCCTAHOBJIEHMS, COCTABIISATh YpaBHEHUS
MPOCTHIX OKUCIUTETHbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM (METOJIOM JIEKTPOHHOTO OaliaHca);
YCTaHABJIMBATh CBSI3M MEXIY peaJlbHO HAOMI0JaeMbIMU XUMHUUYECKHUMH SIBICHUSMHU U
IPOLIECCAMH, MPOUCXOJAIMMU B MaKpo- M MUKPOMHUPE, OOBACHAITH MPUYUHBI MHOTO0Opa3us
BEILECTB, COOTHOCUTH XUMUYECKUE 3HAHUS CO 3HAHUSAMU JPYIrUX YU€OHBIX MPEIMETOB;
cobmogarh mpaBuja Oe3omacHOM paboTel B 1a0OpaTOpUM TPU  HMCIOIB30BAHUU
XMMUYECKOW TOCyapl M 000pyIoBaHHUSA, a Takke MpaBujia oOpalleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKUHUSIMUA BBITTOJHEHUS JIAOOPATOPHBIX OMBITOB U MPAKTHUYECKUX PAOOT MO
MOJIy4EHUI0 U COOMPAHUIO ra3000pa3HBIX BELIECTB (BOJOPOAA U KUCIOPOAA), PUTOTOBIICHUIO
pacTBOpPOB C ONPEACIICHHOW MacCOBOM JIOJIEMl pacTBOPEHHOTO BEIECTBA, PEIICHUIO
IKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COETUHEHUI;
JEMOHCTPUPOBAThH BJIa/IEHUE OCHOBAMHU XMMHUUYECKON TPAMOTHOCTH, BKITIOYAIOIIEH YMEHUS
Oe3omacHOro oOpallleHHsI C BELIECTBAMM, HCIIOIb3YEMbIMU B IOBCEJHEBHOM XH3HU, a TaKKe
3HaHUeE MTPaBUJI OBEJICHUS B 1IEJIAX COEPEKEHUS 3I0POBBSI U OKPYXKAIOILEH Cpeabl.

K xoHmy oOyueHus ¢ 9 knacce y oOydaromerocs OyayT cGOpPMHUPOBAHBI CIEIYIOIIE
IpeMETHBIC pe3y/IbTaThl U3YdCHHsI XUMHUH Ha YIITyOJCHHBIM YPOBHe€:

PacKpbpIBaTh CMBICI OCHOBHBIX XWMHYECKUX IIOHSATUHM: XUMHYECKUH DIIEMEHT, aToM,
MOJIEKYJla, UOH, KaTWOH, aHWOH, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XMMHUYeCKas
peakiusi, TerI0Boi A(heKT peakiuuu, MOJb, MOJISIPHBII 00BEM, PacTBOP;

AJIEKTPOJIUTHI, HEMIEKTPOIMTHI, JJIEKTPOIUTHYECKAs AUCCOLMALHNS, PEAKIMH HOHHOTO
oOMeHa, TUIPONU3 CcoJiell, oOpaTUMble H HEOOpaTHMbIE pPEAKIUH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAaHOBJICHUE,
DJIEKTPOIN3, AIOTPONHs, aM(OTEepHOCTh, XHUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAaI,
MeTaJNInYecKas), MEKMOJIEKYSIpHbIE B3auMOJICHCTBUS (BOAOpOIHAsi CBs3b, CHIIbI BaH-nep-
Baanbca), koMIJIEKCHBIE COEIMHEHUS, KPUCTAIMYECKAE PEIeTKH (MIPUMUTHUBHAsA KyOuueckas,
00BEMHO-IICHTPUPOBAHHAsL KyOWUECKasi, TpaHEICHTPHUPOBAaHHAs KyOMYECKas, TeKCaroH ajbHas
IJIOTHOYIIAKOBAaHHAs), KOPPO3Usl METAJUIOB, CIUIABBI; CKOPOCTh XUMUYECKOW peaklMH, KaTallus,
XMMUYECKOE paBHOBECHE, DJJIEMEHTHl XUMHUUYECKOW TEPMOJMHAMUKA KaK OJHOM U3
TeopeTudyeckux ocHoB xuMuu; [TJIK;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKMX MOHATUA W HPUMEHSATh 3THU
MOHATHSA IPU ONMCAHUY BEILECTB U UX NPEBPAILECHUH;

UCII0JIb30BAaTh XUMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (DOPMYIT BEIIECTB M ypaBHEHM
XUMUUYECKUX PEAKUHN;

OINPENEIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX
pPa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEILECTB K OINpEAEICHHOMY KIacCy COEAWHEHUH IO
dopmynaMm, BHABl XUMHUYECKOM CBS3M  (KOBQJIGHTHOW, HWOHHOW, METAJUIMYECKOH) B
HEOPraHMYeCKUX COCIUMHEHUAX, 3aps] HMOHA MO0 XUMHYECKOH (opMylie, Xapakrep cpeibl B
BOJHBIX pacTBOpaXx HEOPraHMYECKUX COCIUHEHMM, TUI  KPUCTAUIMYECKOW  PELICTKU
KOHKPETHOIO BEUIECTBA;

packpeiBaTh cMbich [lepuonnueckoro 3akona JI. 1. MenaeneeBa U 1€MOHCTPUPOBATH €r0
IIOHUMAaHUE:
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ONHCHIBATh M  Xapakrepus3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit  cucTembl
XUMHUYECKHX 3JEMEHTOB: pa3lnyaTh MOHATUS «A-rpynna» U «b-rpymmnay, «Majble Iepuoab» U
«OOTBIIE TIEPUOIBIY;

OOBSACHATH CBA3b MOJIOKEHUS 3yieMeHTa B Ileprmonuyeckoil cucreme ¢ pacrpeesieHueM
3JIEKTPOHOB [0 SHEPIeTUYECKUM YPOBHSIM, MOIYPOBHIM U OpOUTAISIM aTOMOB IEPBBIX YETHIPEX
MIEPHOJIOB;

BBIAEIIATE OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMICTB RJIEMEHTOB U MX COEAMHEHUU
(KHCTIOTHO-OCHOBHBIX M OKUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCUJOB U THJIPOKCHIOB)
B IIpeJiesiaX MaJIbIX EePHUOA0B U INIaBHBIX HOAIPYIII C YUETOM CTPOEHMS UX aTOMOB;

pPacKpbpIBaTh CMBICI TEOPUM DBJIEKTPOJIMTUUECKOW JUCCOLMAlMU, 3akoHa lecca U ero
CIIEACTBUH, 3aKOHA JEHCTBYIOIMX MAacC, 3aKOHOMEPHOCTEH HM3MEHEHHUS CKOPOCTU XMMHMYECKOU
peakuuy, HampaBJICHHUS CMEIIEHHUS XMMUYECKOrO0 PAaBHOBECHS B 3aBHCHMOCTH OT Pa3lIMYHBIX
(axTopoB;

KIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHWYECKHE BEINEeCTBA, XUMHUYECKUE
peakuuu (10 YMCITy U COCTAaBY YJaCTBYIOUMX B PEAKIMU BEIECTB, MO TEIIOBoMY d(ddekry, mo
arperaTHOMy COCTOSIHMIO pEareHTOB, IO M3MEHEHUIO CTENEHEH OKUCICHUS XUMHUYECKHX
3JIEMEHTOB, 0 0OPATUMOCTH, TI0 YIACTHIO KaTaIM3aTopa);

XapakTepu30BaTh (OMHUCHIBATh) OOIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB HEOPraHMYECKUX COCAMHEHMH, MOATBEPKaast TO ONKUCAHUE IPUMEPAMHU MOJIEKYISIPHBIX
Y HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLMH;

COCTABJISITh YPABHEHMS: HJIEKTPOJUTHUYECKONH JAMCCOLMALMM KUCIOT, ILEIOYed M COoJeH;
MIOJIHBIE U COKpAIllEHHbIE YpaBHEHUs PEAaKUHUl MOHHOro OOMEHa; peakluid, MOATBEPKIA0IIMX
CYILIECTBOBAHME T'€HETUUYECKON CBS3U MEXJy BEIIECTBAMU Pa3JIMUHBIX KJIACCOB;

PAaCKpbIBATh CYLIHOCTh IPOLIECCOB I'MJIPOJIN3a COJIEH MOCPEICTBOM COCTABIEHHS KPaTKUX
MOHHBIX U MOJIEKYJISIPDHBIX YPaBHEHUH peakluii, CyIHOCTb OKUCIUTEIBbHO -BOCCTAaHOBUTEIBHBIX
peakiuii MOCPeICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca 3TUX peaKlnii;

MIPE/ICKa3bIBaTh XapaKTep CpPelbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu30BaTh (OMUCHIBATh) (PU3MUECKHE W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucmopon, 030H, TpaduT, anMas, KpeMHUM, Oop, a3or, docdop, cepa, XJIOp, HATPUM, KAJIUM,
MarHui, KajabllUi, aTIOMUHUHN, JKeNe30, Me/lb, [IUHK, cepedpo) U 00Pa30BAHHBIX UMH CJIOKHBIX
BELIECTB, B TOM YHCJIE€ MX BOJHBIX PACTBOPOB (aMMHUAK, XJIOPOBOAOPO, CEPOBOJIOPOJ, OKCUIbI
yriepona (11, 1V), kpemuus (IV), aszora (I, I, 1, IV, V) u docdopa (I, V), cepsr (1V, VI),
CepHHUCTasl, cepHas, a30THas, QochopHasi, YrojbHas, KpPeMHHEBas KUCIOTHI, OKCHABI U
ruapokcu il MetaiuioB IA-IIA-rpynn, amomunust, meau (1), nunka, xemnesa (11 u 11));

MOSICHATh COCTaB, OTJIEJIbHBIE CIIOCOOBI TOJYYEHHUS M CBOICTBA CIIOKHBIX BEILECTB
(kuciopozcoaepkKalpe KUCIOThl XJIopa, a30THCTas, OOpHas, YKCYCHas KUCIOTBI M UX COJIH,
raoreHuab! kpemuus (1V) u docdopa (Il u V), okeun u ruapoxenn xpoma (1), mepmanranar
KaJus;

OMUCHIBATh POJIb BAXKHEUIIMX M3y4aeMbIX BEILECTB B IMPUPOAHBIX MpoOIleccaX, BIUSHUE Ha
JKUBBIE OpPraHMU3Mbl, IIPUMEHEHHE B PA3IMYHBIX OTPACIAX 3KOHOMHMKH, HCIIOIb30BAHUE IS
CO3JaHMs COBPEMEHHBIX MaT€pPHaIOB U TEXHOJIOTHII;

IIPOBOJIUTh PEAKUUH, IMOATBEPKIAIONME KAYECTBEHHBI COCTAaB pa3IMYHBIX BEILECTB,
pacrio3HaBaTh ONBITHBIM IIYTEM COJAEpKalecs: B BOAHBIX PACTBOPAX MOHBL: XJIOPUA-, OpOMUI-,
uoaua-, cynedar-, Qocdar-, kapOboHAT-, CUIMKAT-, CYAbPUT-, CYAbPUI-, HUTPAT- U HUTPUT-
UOHBI, TUJPOKCUJ-UOHBI, KATHOHBl AMMOHMS, MarHus, KaJbllUs, aJlOMUHUA, *Kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;
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OOBSCHATH M MPOTHO3MPOBATH CBOMCTBA BAKHEHIIMX M3y9aeMbIX BEIIECTB B 3aBUCHMOCTH
OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEUIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb
NPOTEKAaHUs XMMHYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHUSAX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMUYECKOM KUHETHKH U TEPMOJIMHAMUKH;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO
JIOJTI0 XUMHYECKOTO 3JIeMeHTa 10 (opMylie COSMHEHHS, MAaCCOBYIO JIOJIO BEILECTBA B PacTBOPE,
MOJIBHYIO J0JII0 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBOpe, HaXOOUTh MPOCTEiIIyl0 (GOpMyITy BEIIECTBA MO MAaCCOBBIM HJIM MOJBHBIM JIOJISIM
3JIEMEHTOB, MPOBOAUTH PACYEThl 110 YPAaBHEHUAM XMMHUUYECKUX PEAKIHUI C y4eTOM HeAOoCTaTKa
OJIHOTO U3 pEeareHTOB, MPAKTMYECKOIO BBIXOJAa MPOJYKTa, 3HAUEHUs TerIoBoro s¢dexra
pEaKUMH, ONPEAEIATh COCTaB CMECEH;

coOmofaTte mpaBuia Oe3onmacHo paboThl B J1abOpaTOpUU MpPU  UCIOJIB30BAHUU
XUMHUYECKOH TMOCynbl M 000pylIOBaHHUsS, a TakkKe MpaBuia OOpalieHHs C BeElECTBAMU B
COOTBETCTBUM C MHCTPYKLHUSAMH BBIITOJIHEHUS JJAOOPATOPHBIX ONBITOB U MPAKTUUYECKUX pabOT MO
MOJTy9€HUI0 M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa W YITICKUCIIOTO Ta3a) U PeuieHHI0
JKCIIEPUMEHTAJIBHBIX 337a4 [0 TEMaM Kypca, MPEeACTaBIATh Pe3yabTaThl SKCIIEPUMEHTa B (hopMe
BBIBOJIOB, I0Ka3aTEIbCTB, rpauKOB, TAOIUII U BBISBIISATh SMIUPUUYECKUE 3aKOHOMEPHOCTH;

IPUMEHSATh OCHOBHBIC OIEpAallMi MBICITUTENFHOW JEATeNbHOCTH (aHAM3 M CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3allNIO, BBISBICHUE IPHUUYNHHO-CIEICTBEHHBIX CBSI3ei) MpH
M3y4ECHUU CBOWCTB BELIECTB W XWMMUYECKUX pEAKUUH, BJIAaJETh €CTECTBEHHO-HAyYHBIMU
METO/laMHi TO3HaHUs (HaOsoJIeHue, U3MEpeHrne, MOAEIMPOBAHUE, SKCIEPUMEHT (pealbHbIM U
MBICJIEHHBIN );

OPUMEHATh MpaBuiia 0e30MacHOro oOpalleHHsl € BELIECTBAMH, M CIIONb3YEMbIMH B
IIOBCE/IHEBHOHN JKU3HHU, NMpaBUJIa MOBEACHUS B LENAX COEpeXEHMs 30POBbS M OKpYyXKaroleh
NPUPOJHOM cpenpl, IMOHMMAaTh Bpea (OMacHOCTb) BO3JAEHCTBHUS Ha JKUBBIE OPIraHU3MBbI
OTIpE/ICTIEHHBIX BEIIECTB, MOSCHATh Ha MPUMEPax CIOCOObl YMEHBIICHUS U MPEAOTBPALICHUS UX
BpPEAHOTO BO3JIEMCTBUS, 3HAUCHUE )KUPOB, OEIIKOB, YIJIEBOJOB Ul OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJIy4eHHbIE MpPEeACTaBICHHs O cdepax MpodecCuOHATBHOM JeaTebHOCTH,
CBSI3aHHBIX C HAyKOM U COBPEMEHHBIMU TEXHOJOTHSIMH, KaK OCHOBY JUISl MPOQEeCCHOHATBHOM
OpHUEHTALIMH U JJIS1 OCO3HAaHHOTO BHIOOpA XUMHUH KaK MPOQHIEHOTO MpeaAMeTa MPH MPOA0KECHHN
0o0y4eHHs Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUHOU MPOEKTHO-HUCCIEAOBATEIBbCKON IEATEIbHOCTH XUMHUYECKON 1
XUMHUKO-3KOJIOTUUECKOM ~ HampaBJIEHHOCTH, MPUOOPECTH  OMBIT TMPOBENEHUs  ydeOHBIX
UCCIIEIOBAaHUN B YCIIOBHUSIX 00pa3oBaTeNbHBIX OpraHU3alliii, a TakKe OpraHu3auuil (LeHTPOB)
JIOTIOJIHUTEIBHOTO 00pa30BaHust AeTei.
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TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
KosanuecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB 1 (mud poBbie)
KonTpoJsbHbie IpakTnueckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE
padoThI padoThI
pecypchl
Paznean 1. [lepBoHayajibHble XUMUYeCKHE OHSATHSA
XumMusi — BaykHast 00J1aCTh
11 €CTECTBO3HAHMS U IPAKTUUECKON 10 2
JESTENIbBHOCTH YeI0BEeKa
BewectBa u xummnueckue
1.2 28 1
peakuumn
Hroro no pasneny 38
Pasznea 2. BaxkHeiinme npeacTaBUTe M HEOPraHUYeCKUX BEIeCTB
Bosnyx. Ilonstue o razax.
2.1 o 19 1 1
Kucnopoa. Okcu sl
Bonopox. Ilonstue o xuciorax u
2.2 8 1
COJISIX
Boma. PactBopsl. [Torsarue 06
2.3 P 18 1 1
OCHOBAHHMSIX
OcHOBHBIE KJTacChl
24 . 16 1 1
HEOPTaHUYECKUX COCTUHEHUM
Hroro 1o paznery 61

Paznen 3. [lepuoanuecknii 3axon u Ilepuoguyeckas cucrema xumudeckux 3jaeMeHToB /1. U. Menneseea. CTpoeHune aToMOB.

Xumuueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuun
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[lepronnueckuii 3ak0oH U
[lepnonnueckas cucrema

31 XUMHUYECKuX 37ieMeHToB /1. U. 18
MenneneeBa. CTpoeHue aroma
XruMuYecKas CBS3b.
3.2 OKUCIIUTENBHO- 16
BOCCTaHOBUTENbHbBIE PEAKLIMHI
Hroro no pazneny 34
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO 136

[TPOTPAMME
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9 KJIACC

KounuyecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (g poBbie)
Ne ni/m Konrpoabubie | IlpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoTbI
pecypcebl
Pa3neu 1. BemecTBO M XMMHUYeCKasl peaKIust
11 [ToBTOpeHue u yriayOiaeHue 3HaHUi O 8
' BEIIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS
1.2 P P 14 1 1
XUMUYECKIX PEaKIIHii
13 DIIEKTPONUTHYECKAs JUCCOLHAIIUS. 14 1 )
' XUMHYCCKHE PEaKIIMH B PaCTBOPAX
Hroro mo pazneny 36
Pa3znen 2. HemeTa/u1bl M HX cOeJUHE HUSA
91 OO0m@as xapakTepucTuKa XHMUYECKHAX 8 1
' anemeHTOB VIIA-Tpynmel. 'anoreHs
OO0m@as xapakTepucTUKa XHMUYECKAX
2.2 anemeHTOB VIA-rpynnsl. Cepau eé 10
COETMHEHHUS
OO0ups XapakTepucTUKa XMMHUYECKUX
2.3 anemeHTOB VA-rpynnsl. A3ot, gochop u ux 12 1
COCIMHCHHUS
OO0mas xapakTepuCTHKa XMMHUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepon u 13 1 2
KPEMHHUM, UX coeuHeHus. bop
Hroro mo pazneny 43
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Pa3nen 3. MeTajLi1bl H HX cOeTHHE HAS

3.1 OOume cBoiicTBa METAIIOB 10
3.2 Baxkuelinme mMetaibl ¥ UX COEAUHEHUS 22 2
Hroro mo pazneny 32
Paznen 4. Xumus u okpykawm@as cpeaa
41 BemectBa u Marepuaibl B )KU3HU YEIIOBEKA. 5
OCHOBBI PKOJIOTHYECKOI TPaMOTHOCTH
HUroro no pazneny 5
Paznea 5. O0001menne 3HaHUM
51 [ToBTOpenue u 0600IICHNE 3HAHU 10 5
OCHOBHBIX Pa3/IelioB KypcoB 8—9 kaccoB
Hroro no pazneny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBbTATAM OCBOEHMUS
OCHOBHOMOBPA30OBATEJBHOM IMTPOI'PAMM bI

8 KJIACC
Kon
IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT0 001IET0 00pa3oBaHMs
pe3yJibTara
1 Ilo Teme: «IlepBOHAYaNbHBIE XUMUYECKHE TTOHATHUSDY
pacKpbpIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHSTHIl: aTOM, MOJIEKYIa,
XUMUYECKUI D3JIEMEHT, INPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOJHAS ¥ HEOTHOPOJHAS), BaJCHTHOCTh, OTHOCHTENIbHAS aTOMHAs U
MOJIEKYIIIpHAasi Macca, KOJIMYECTBO BeIeCTBA, MOJIb, MOJSpHas Macca,
1.1 MaccoBas JIOJIsI XMMHUYECKOTO DJIEMEHTA B COSIUHEHUHU, MOJISIPHBIN 00BEM,
XUMHYECKasl peakiusi, KIacCU(DUKALIKMSI PEaKIWil: peakiuu COSAUMHEHUS,
peaKuuyu pPa3NoKEHUs, PEaKlHH 3aMeUIeHUs, peakuuu oOMeHa, HK30- U
SHIOTEPMHUUYECKUE pEaKIuu, TeImIoBoM J(deKkr peakuuu, pacTBop,
MaccoBas JI0J1s1 BEIIeCTBA (MIPOLIEHTHAsI KOHIIEHTPALIHs1) B PaCTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHUUYECKUX TOHSATHUA U
' MPUMEHSTh 3TU MMOHSTHUS PU ONMUCAHUH BEIIECTB M MX MPEBPAIICHHUI
13 MCIIOJIB30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB
' Y YpaBHCHUN XUMUUYECKUX PEAKLIUI
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHHUS MacChl BEILECTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUs, 3aKoHa ABOTaipo
1.5 OTIPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHU X
16 KiaccupuIUpoBaTh XUMHUYECKHE peakiuu (10 YHCIy H  COCTaBy
' Y4acTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY d(ekTy)
1.7 BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
18 BBIYUCIATh MACCOBYIO JIOJI0 XMMHYECKOTO JJIeMEeHTa 1o Qopmyre
' COCTMHEHHUS,
1.9 BBIUMCIISATH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 NPUMEHSATh €CTECTBEHHOHAy4YHbI€ METOJbI TO3HAaHUSA — HaOIIoACHHE,
' U3MEepeHue, MOJICIUPOBAHUE, SKCIEPUMEHT (peabHbI U MBICJICHHBIH )
2 [To Teme: «BaxkHelime mpeacTaBUTENIN HEOPTAHUYECKUX BEIIECTB
21 pPacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUN: OKCHMA, KUCJIOTa,
' OCHOBAaHHUE, COJIb
29 ONpENENATh MPUHAUIKHOCTh BEHIECTB K ONpeAeNEHHOMY KiIaccy
' coeMHEeHM#t 110 hopMyaam
2.3 KITacCH(UITUPOBATh HEOPTAHMYECKHE BEIIECTBA
24 XapakTepu30BaTh (OMUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB

PAa3INYHBIX KIIACCOB, IMOATBEPIKAAA OIMHUCAHUC IMPHUMEpaMU MOJICKYIISAPHBIX
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YPaBHEHU I COOTBETCTBYIOIMX XUMHYECKUX PEAKIUI

2.5

IIPOTHO3UPOBATH CBOMCTBA BECIUICCTB B 3aBHCHUMOCTHU OT HMX KaYCCTBCHHOTI'O
CoCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHUYCCKUX npeBpameHm?I B
Pa3INYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPAaBUJIaM IOJIb30BAHUSI XUMUYECKOU MTOCYI0H U 1aO0paTOPHBIM
o0opyroBaHueM, a TakkKe MpaBuiaM OOpalleHHs C BEIECTBAaMHU B
COOTBETCTBUM C MHCTPYKIMSIMU 10 BBINOJIHEHHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(Bomoposa M KUCIOPOAA), NMPUTOTOBICHHUIO PACTBOPOB C OMNpeAETIEHHON
MaccoBOM J10JIell pacTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh M IMPOBOJUTH
XUMUYECKHE SKCHEPUMEHTHIIIO PACHO3HABAHHUIO PACTBOPOB MIEIOYEH H
KHCIIOT C IIOMOIIBI0 MHAUKATOPOB (JakMyc, eHOITaTIeHH, METUIIOPAHX U

Apyrue)

2.7

MMpOBOAUTH paC‘{éTLI 110 YpaBHCHHUIO XUMHUYECKOH pCaKkunun

ITo Teme: «llepuognueckuii 3akoH U [lepuoauueckas cucreMa XUMUUYECKUX
snemeHnToB [[. . MenneneeBa. CtpoeHue aroMoB. XUMHUYECKasi CBS3b.
OKHCIATENBHO-BOCCTAHOBUTEIHHBIC PEAKITH

3.1

pPAacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSTUH: SIpO aroma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOUTalb, PaIUyC aTOMa, XUMHYECKas
CBA3b, IoJIApHas u HCTIOJIApHas KOBaJICHTHAasA CBA3b,
3JIEKTPOOTPULIATENIbHOCTh, MOHHAs CBA3b, MOH, KAaTHMOH, aHUOH, CTENEHb
OKHUCJIEHHUS

3.2

KI1accupUIIUPOBaTh XUMUYECKUE DJIEMEHTHI

3.3

ONMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyio d¢opmy [lepuoanueckoii
CHUCTEMBbl XMMHYECKMX OJJIEMEHTOB: pa3iiuaTh T[OHSTHS  «IJIaBHAA

noarpynma (Arpymmna)» u «mobouyHas noarpynma (brpynma)y, «manbiey» u
«00NbIIME» TEePHOIBI

3.4

packpbiBaTh  cMmbica  Ilepuonmueckoro 3axkona .M. MeHnneneesa:
JEMOHCTPUPOBATH ITOHUMAHHUE IEPUOAUYECKOM 3aBUCHMOCTH CBOWCTB
XAMHUYECKHX AJIEMEHTOB OT X MOJIOKEeHUs B [leproauueckoit cucreme

3.5

COOTHOCHUTH 00O3HaueHUsl, KOTOpble nMelTcsa B Tabmuue «llepuonnueckas
cucremMa xumuueckux i3nemeHtoB JI[.M. MeHnaeneeBay ¢ 4YHCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB H
3apsi  siapa, oOIlee YHMCIO JJIEKTPOHOBU  paclpeleNieHHe UX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeCaAC/IATh CTCIICHL OKUCIICHU A 3JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX

3.7

ONpENeNaTh BHJ XUMHYECKOM CBs3M  (KOBaJeHTHasT W HWOHHAas)B
HEOPTraHUYECKUX COCIMHEHUSIX

9 KJIACC
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Kon
MpoBE PsIeMOT0
pe3yJabTaTa

1

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
o0pa3oBaTeJibHON MPOrPaMMbl OCHOBHOT0 001LET0 00pPa30BaHuUsA

IIo Teme: «BGH_ICCTBO U XUMHNYCCKasl pCakuushH»

11

pacKpbIBaTh  CMBICII ~ OCHOBHBIX XMMHYECKUX MOHSATHI:  pacTBOD,
ANEKTPOIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHYECKAS TUCCOLMAIUS, PEAKLIUH
MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble U
HeoOpaTHUMble peaKUU, OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE PEaKLHH,
OKHMCIIMTENb, BOCCTAHOBUTEIND, OKMCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIUS,
aM(OTEpHOCTb, XMMHYECKasl CBsI3b (KOBAJICHTHAsI, HOHHAs, METAININYECKast),
KPUCTAJUINYECKasl PEIIETKA, CIUIABBI, CKOPOCTh XUMUYECKON PEaKIu 1

1.2

HIUIIOCTPUPOBATH  B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH H
MNPUMCHATD OTH IOHATUA ITPU OITMCAHU U BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh  YPaBHEHUS  DJIEKTPOJUTHYECKONM  JUCCOLMAIMU  KUCJOT,
LICJI0YEN U COJIEH, MOJIHBIE M COKPALEHHBIE YPABHEHUS PEAKUMI MOHHOIO
oOMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHCJIIMTCIIbHO-BOCCTAaHOBUTCIBHBIX peaKI_II/Iﬁ
MMOCPCACTBOM COCTABJICHU A 3JICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.5

MMpOBOAUTH paCLIéTLI 110 YpaBHCHHIO XUMHYECKOH pCaKkunun

[lo Ttemam: «Hemeraibl M UX coenuHeHUsA» U «MeTaibl U HUX
COCTUHEHU I

2.1

XapakTepu3oBaTh (OMHUCHIBaTh) OOHME M CHEHU(PUUYECKHE XUMHYECKHE
CBOWCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, IOJATBEpPXKIAasi ONHCAHUE
IIpUMEpaMU  MOJIEKYJSIDHBIX M HOHHBIX YPaBHEHUHW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKLIUN

2.2

COCTaBJIAATb  YPABHCHUSA peamnﬁ, MNOATBCPKAAOIMX CYIICCTBOBAHHC
TeHETUYECKON CBS3U MCKAY BCHICCTBAMH PA3JIMYHLIX KIIACCOB

2.3

IPOrHO3UPOBAaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHHS,
BO3MOKHOCTH MPOTEKaHUsSI XUMHYECKMX INPEBpAICHUW B Pa3IUUYHBIX
YCIIOBUSIX

2.4

CJIEZIOBATh MIPAaBUIIaM ITOJIB30BAaHUsI XMMUYECKOW MTOCYION U JTab0paTo PHBIM
obopynoBaHWEM, a TakKe IMpaBHJIaM OOpaleHUsS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMHU IO BBINOJIHEHHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OITBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB
(aMMuaka M yriaeKucIiioro rasa)

2.5

IPOBOJUTH PEAKIHMH, IIOATBEPKAAIOIME KAYeCTBCHHBIN COCTaB PA3TMYHBIX
BEIICCTB: PACMO3HABaTh ONBITHBIM MYTEéM XJIOPHA-, OpPOMH, MO,
kapOboHaT, (Qocdar, cunMkat, cyabQar, THUIPOKCUIUOHBI, KATHOHBI
aMMOHHS, HMOHBI HM3YYCHHBIX METAJUIOB, HPUCYTCTBYIOIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB

[To Teme: «XuMHuS 1 OKpyKarom@sk Cpeaar
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packpbpIBaTh CMBICI OCHOBHBIX xumudeckux mnousatuil: [IJIK Bemectsa;

3.1 KOPpO3HUsl METAILJIOB
MPUMEHSATH OCHOBHBIC OTIEPAIMH MBICIIUTEIILHOU JIEATSIILHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEeMAaTU3aIlUIO, BBISIBICHUE MIPUYUHHO -
3.2 CIICJICTBEHHBIX CBs3e¢H — I M3y4CHHS CBOMCTB BEINECTB M XHUMHYECKUX

peaKkiuii; eCTECTBEHHOHAyYHbIE METOABI TIO3HAHUS — HaOMIoJCHUE,
U3MEpPEeHHE, MOJIETTUPOBAHKE, IKCIIEPUMEHT (peabHbIN U MBICICHHBIN )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA

HepBOHa‘IaJ'IBHBIC XUMHUYCECKUEC ITOHATUSA

11

[Ipeamer xumuu. Ponb XuMuu B KU3HU YelNOBeKa. XUMUs B CUCTEME HayK. leia u
BenecTBa. Ousnyeckue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BELICCTB

1.2

[Mousstie 0 meromax mo3HaHWg B xumuu. Yucrele BemecTtBa U cMech. CrocoObl
paszaesieHus cMecen

1.3

ATOMBI U MOJIEKYNIbl. XUMHUYECKHE HIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClI0KHBIE BEMECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE

14

Xumunueckasg ¢GopMyina. BaleHTHOCTP aTOMOB XWMHMUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHas aTroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBast 10151 XAMAUYECKOTO JIEMEHTA B COEIMHEHU U

1.5

KonunyectBo BemecTtBa. Moib. MonsipHas Macca. B3auMoCBsI3b KOJIMUECTBA, MAaCChl U
yuciaa CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo QopmynaM XUMHUYECKUX
COEIUHEHUN

1.6

du3uYecCKue U XUMHYECKHE SBJICHUS. XUMHYECKas peakius U €€ MpU3HaKh. 3aKOH
COXpaHEHUS MacChl BEIeCTB. XUMHUYECKUE ypaBHEeHHS. KitaccupuKausi XAMUIECKAX
peaxuuii (CoeIMHEeHM S, pa3I0KEeHU s, 3aMeIlleHUsI, 0OMeHa)

1.7

XUMUYECKUI HSKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYIOW, C TpaBUIIaMHU
paboThl B naboparopun U mpuéMamMu oOpalieHus ¢ JadopaTOPHBIM 000PYIOBAHHEM,
U3y4eHUE W ONHCaHWE (PU3NYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB,
HaOmoneHue (Qu3nueckux (MJIaBJIeHHE BOCKA, TasHUE JIbAA, pacTUpaHHeE caxapa B
CTYIIKe, KWUMEHUE W KOHJEHCAIMs BOAbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIIMBAHNE MEIHOW IPOBOJIOKH, B3aWMOJICHCTBUE Mela C KUCIIOTOW) SIBJICHUH,
HaONIIOJICHWEe ©  ONKMCAaHWUE TMPU3HAKOB TNPOTEKAHUS XUMHYCCKUX PpeaKuid
(pa3nokeHne caxapa, B3aUMOJCHUCTBHE CEpHOM KUCIOTBI C XJIOPUIOM Oapwus,
pasznoxkenne tuapokcuna Memu(ll) mpu HarpeBaHumW, B3aMMOJCHCTBHE JKelie3a C
pactBopom comu memu(ll), u3ydenue crmocobOoB pasneneHusi cMecel (¢ MOMOIIBIO
MarHuTa,  (UIBTpOBaHWE,  BBIMApUBaHWE, JUCTUIUISLHS,  XpoMmaTorpadus),
MPOBE/ICHUE OYUCTKM IOBAPEHHOU coyii, HAOJIOJeHWE M OMUCAaHUE pPEe3yNbTaTOB
NPOBEJCHHS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MacChl, CO3JaHHE
MOJIEJIEd MOJIEKYIT (LApOCTEPKHEBBIX)

Baxnelinme npeacTaBUTENN HEOPTaHMYECKUX BEIIECTB

2.1

Bosnyx — cmechb razos. CoctaB Bo3ayxa. Kucinopos — 31eMeHT U POCTOE BEIIECTBO.
Haxoxnenue xucinopoaa B npupojne, Gu3ndeckne U XUMHYECKUE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. [Ipumenenue xucnopoma. CrocoObl MOJTyYeHUs] KUCIOpOAa B
naboparopuu U TnpomblnuieHHOCTU. KpyroBopor kucinopoaa B mpupone. O30H —
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IIOTPOITHAs MOAU(UKALIMS KHCIIOPOaa

2.2

TerutoBoit A(hPeKT XMMHUYECKON peakinu, TEPMOXMMHUUYECKUE YpaBHEHHS, DK30- U
SHJOTEPMHUUYECKHE peakiuH. TOomIMBO: Yroib W METaH. 3arpsi3HEHUE BO31yXa,
yCHJIEHUE TTAPHUKOBOTO 3(peKTa, paspylieHre 030HOBOTO CIIOS

2.3

Bomopon — anemeHT m mpocroe BewecTBo. HaxoxnaeHue Bogopona B IpPHUPOJE,
du3nUeckue U XMMHUYECKIE CBOMCTBA, MPUMEHEHHE, CIoco0bI monydeHus. Kucnorsl u
coJu

2.4

MonsipHblit 00bEM ra3oB. Pacu€rhl mo XuMHYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoicTBa Boabl. Boga kak pactBoputens. PactBopsl. HacellieHHBIE U
HEHACBIIICHHBIE pacTBOPhl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBast J0Jist
BEILECTBA B pacTBOpe. XUMHUYECKUE cBoWcTBa BOJbl. OcHOBaHuUs. Ponb pacTBOpoB B
NpUpOIE M B JKU3HM uenoBeka. KpyroBopoT Boabl B Mpupoje. 3arpsi3HEHUE
MPUPOJHBIX BOA. OXpaHa W OUMCTKA TPUPOTHBIX BOJ

2.6

Knaccuduxanus Heopranmueckux coenrHeHuit. Oxcunpl. Knaccudukarus okcuaoB:
cosieoOpasyronme (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) M HECOJIe0OpasyIoIIHe.
Homenknarypa okcuioB. @usndeckiue U XAMUYECKHE CBOMCTBA OKCUIOB. [lomydenne
OKCHJIOB

2.7

OcHoBanns. Knaccudukanuss OCHOBaHWH: IIETOYM U HEPACTBOPUMBIE OCHOBAHUSL
Homenknarypa ocHoBanuii. ®du3nyeckue M XUMUUYECKHE CBOWCTBA OCHOBAHUM.
[Tonmydenue ocHOBaHU I

2.8

Kucnorel. Knaccudukauus xucnor. Homenknarypa xkucinor. @usndeckue u
XAMHUYECKHE CcBOMCTBa KucnoT. Psax axkruBHoctn wmetasmoB H.H. bekerosa.
ITonydeHnue KucioT

2.9

Comun. Howmenknarypa coseli. ®usnueckMe M XUMHUYECKHUE CBOWMCTBA COJIEH.
Ilonyuenue conen

2.10

I'eneTnyeckas CBS3b MCKAY KiIacCaMH HCOPTAHUYCCKUX COEIMHEHHU M

2.11

XUMUYECKUI DKCIIEPUMEHT: KaUeCTBEHHOE OIpE/eNICHUE COJEpKaHUs KUCIOpoJa B
BO3IyXe, MOJydeHUe, COOMpaHue, paclo3HaBaHWE W W3Y4eHUE CBOWCTB KUCIOPOJA,
HaOJt0/IeHNEe B3aUMOJICHCTBHS BEILIECTB C KUCIOPOJIOM M YCIOBUSI BOSHUKHOBEHUS U
MpeKpalleHus: TopeHus (rmoxapa), 03HaKOMJICHHE ¢ oOpa3laMu OKCHJIOB M ONHCAHUE
WX CBOWCTB, MOJydeHHE, cOOUpaHue, paclio3HaBaHue U U3ydeHHe CBOMCTB BOJOPOIA
(ropenue), B3amMmojelcTBUe Bogopoma ¢ okcugom  memu(ll)  (Bo3mokHO
MCIIOJIb30BAHUE BUICOMATEPHUAIIOB), HAOIIOICHIE 00Pa3I[0B BEIIECTB KOJUYECTBOM |
MOJIb, HUCCIEOBAaHWE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C  Pa3IM4YHOU
pPacTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OMNpeAeNEHHON MaccoBOM Aoiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBHE BOJBI C MeETaUIaMH (HaTpUeM U
KaJIbIIeM) (BO3MOXKHO MCIIOJIb30BAaHHE BHUICOMATEPHAIIOB), ONPEICICHUE PACTBOPOB
KUCIOT M [eJIoYed ¢ TOMOUBI0 HWHIUKATOPOB, HCCIEAOBAaHHE O0paslioB
HEOPraHMYECKUX BEILECTB PazIMYHBIX KIACCOB, HAOIIOJEHHE U3MEHEHUS OKPACKU
WHJIMKATOPOB B PAcTBOpaxX KHUCIOT W IIEIOYCH, MU3ydeHHUE B3aMMOJICHCTBUS OKCHJIA
menu(ll) ¢ pactBOpoM CcepHOW KUCIOTBI, KHCIOT C MeETallaMH, pPeaKuHi
HeWTpalu3aluy, MOJydeHHE HEepPacTBOPUMBIX OCHOBAHHM, BBITECHEHHE OIHOTO
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MeTajllla IPYTMM M3 PacTBOPA COJIM, PEIICHHE JKCIEPUMEHTAIBHBIX 3a1a4 10 TEME
«BaxHelMe KIacChl HEOPraHMYECKUX COSAVMHEHUN»

Ilepnonnueckuii 3akoH u lleproauyeckas cucreMa XUMUYECKUX 3J1eMeHTOB J[.1.
MenneneeBa. CtpoeHne aTOMOB. XUMHYECKast CBsI3b. O KUCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUU

3.1

[lepBble MONBITKM KIaCCU(UKALIMU XUMHUYECKUX 3JeMeHTOB. IloHsATHEe O rpymmax
CXOAHBIX JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT amMQOTEepHBIE OKCHABI |
TUJIPOKCHU IBI

3.2

Ilepuonnueckuii 3akoH. llepuomuueckas cucrema XuMHYECKHX 3JjeMeHTOB JI.M.
MenneneeBa. Koporkonepuoanas u anmuHHonepuonaHas (opmel [lepuonuyeckoit
cucreMbl xumuueckux odnemeHToB J[.MI. Menneneesa. Ilepuoapl u  Tpynmsl.
DU3NYECKUI CMBICT TIOPSIKOBOIO HOMEpA, HOMEPOB IEPUOJIA U TPYIIIBI AJIEMEHTA

3.3

Ctpoenne artomoB. CocraB aToMHBIX snep. W3orombl. Onexrponsl. CtpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUECKHUX d51eMeHTOB [lepronunueckoit
cucreMbl JI.MI. MenneneeBa. XapakTepUCTHKa XUMHYECKOTO 3JIEMEHTAa IO €ro
nonoxenuto B [lepuonnueckoi cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTM  M3MEHEHHUs  pajguyca aTOMOB  XMMHYECKUX  JJIEMEHTOB,
METANIMYECKUX U HEMETAIMYECKUX CBOWCTB IO TPYNIaM M MEepuojaM. 3HAYCHUE
Ilepuoanueckoro 3akoHa U llepuoAMYECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB JUIS
pa3BuTHsA Hayku U npakTuku. .M. MenaeneeB — yd€HbIN U TpaKJIaHUH

3.5

Xumuueckas  cBsizb.  KoBaneHTHas  (mojsipHas W HEMOJspHAas)  CBS3b.
DJIeKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas cBS3b

3.6

Crentenp oxuciaeHUs. OKHUCIUTEIIFHOBOCCTAHOBUTEIBHBIE pCaKiunu. Hpoueccm
OKHCJICHMS B BOCCTAHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTCIIH

3.7

XUMUYECKUM DKCIIEPUMEHT: M3ydeHUE 00pa3I[0B BEIECTB METAIOB U HEMETAILIOB,
B3aMMO/JICIICTBHE TMAPOKCH/IA [IUHKA C PACTBOPAMM KUCJIOT U IIEN0YEl, IPOBEIECHNE
ONBITOB, UJUTFOCTPUPYIOUMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(ropeHue, peakiy pa3ioKeHUsl, COSTUHEHUST)

9 KJIACC

Kon
1

IIpoBepsieMblii 3J1€MEHT COJIe PKAHUSA

BemectBo u xumnyeckas peakuus. [lopropenue

11

[lepronmyeckuii 3akoH. [leproamueckas cucremMa XUMHYECKUX diemeHTOB J[.I.
MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMHUYCCKHUX 3JICMCHTOB IIEPBBLIX TpéX MNCpUoOa0B, KaJIvsd, KAJIbIUA U UX COG,Z[I/IHGHI/If/’I B
COOTBETCTBHH C IOJIOKCHHUEM 3JIEeMEHTOB B [lepmoauueckoil cucteMe u CTpOCHUEM
UX aTOMOB

1.2

CTpOGHI/IC BCHIICCTBA: BHUJbI XUMHYECKOU CBS3H. THUIIBI KPUCTATIINYC CKUX peI_HéTOK,
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3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM pEIETKM W BUJA
XUMUYECKON cBsi3u. Krnaccudukamus M HOMEHKIATYpa HEOPTaHMYECKUX BEIECCTB
(MexayHapoaHas U TpUBHANIbHAs). XUMUUYECKHE CBOIMCTBA BEILECTB, OTHOCSIIMXCS K
pa3IMYHBIM  KJaccaM  HEOPTaHWYECKUX  COCAMHEHWH, TeHEeTHYecKas  CBsI3b

HCOPraHNYCCKHUX BCIUICCTB

1.3

Knaccuukanuss XUMHYECKUX pEaKUUi MO pa3lIMYHbIM MpHU3HAKaM (110 YHCIy U
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3((eKTy, 10 U3MEHEHHUIO
CTENEHEH OKHMCICHUS XUMHMYECKMX 3JEMEHTOB, IO 00paTMMOCTH, IO Y4YacTHIO
KaTajau3aTropa). DK30- U dHJIOTEPMUUYECKUE PEAKIUU, TEPMOXUMHUYECKHE YPaBHEHUS.
IlonsiTHE O CKOPOCTU XMMHUYECKON PEAKLNU

1.4

[lonsitue 00 oOpaTUMbIX M HEOOpaTHUMBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHBIX peakuusax. lloHATMe 0 XMMMYECKOM pPaBHOBECHUU.
dakroppl, BIHSIOLME HAa CKOPOCTb XUMHUECKOM peakuuu U MOJOKEHUE
XMMHYECKOTO PaBHOBECHUS

1.5

OKuCINUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJIEKTPOHHBIN OalaHC OKUCIIUTENIBHO -
BOCCTAaHOBUTENbHOM  peakiuu. CocTaBieHHE  ypaBHEHUW  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH ¢ MCIOIB30BAHUEM METO/IA HJIEKTPOHHOIO OajaHca

1.6

Teopust 3JIEKTPOIUTUYECKOW JUCCOLMALMU. OJEKTPOJUTHI M  HEDJIEKTPOJUTHI.
Katnonsl, aHmoHbl. MeXaHU3M JMCCOLMAIIMUA BELIECTB C Pa3JIMUYHBIMU BHUAAMU
xumudeckor cBs3u. CreneHp aucconuanvu. CuUIbHBIE W CIA0BI€ JJICKTPOJIU THI.
Peakiiuy noHHoOro oOMeHa. YcioBUs NPOTEKAaHUS peakuii HOHHOTO OOMEHa, IOJIHbIE
1 COKpAILEHHBIE MOHHBIE YpaBHEHHUS peakiuii. CBOKWCTBA KUCIIOT, OCHOBAHUM U COJIEH
B CBETE MPEJACTABJICHUN 00 SICKTPOIUTHUYECKOW aucconunanuu. KadecTBEeHHBIE
peakiuu Ha MOHBL. [loHsITHE O THAPOIM3E CcoNei

1.7

XAMUYECKUN SKCIIEPUMEHT: 03HAKOMJIEHHUE C MOJEISIMU KPUCTAIIMYECKUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — META/UIOB M HEMETAUIOB (TpaduTa M aiMasa), CJI0KHBIX
BEIECTB (XJIOpUJa HATpHUs); HMCCIEAOBAHHE 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peaxiu OT BO3ACHCTBUS pa3INYHBIX (JAKTOPOB; HCCIIEOBAHUE HIEKTPOIIPOBOIHOCTH
pPacTBOpPOB BEILECTB, MpOIecca AUCCOLUALMU KUCIOT, IEI04Yel 1 cojeil (BO3MOXKHO
HCIIOJIb30BAHUE BUJCOMATEPUATIOB); IMPOBEACHUE OIBITOB, HJUIIOCTPUPYIOIIMX
MPU3HAKYA MPOTEKAHHS PEaKMii HOHHOro oOMeHa (0Opa3oBaHUe OCa/IKa, BbIJICICHHE
raza, oOpa3oBaHHE BOJbl); OINbBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuui (TOpeHue, peakluuu paslioKEeHHs, COECIUHEHHUS);
pacro3HaBaHUE HEOPraHMYECKUX BEUIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKIIUMNA HaA
MOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4

Hemeramnsl 1 ux COCIANHCHUA

2.1

OOmast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE
creneHu okucieHus. CTpoeHue U (QU3NYECKHEe CBOWCTBA IMPOCTHIX BEIIECTB —
rajJoreHoB. XHMHUYECKHE CBOMCTBA Ha MpuMepe xjiopa (B3aUMOJEHCTBUE C
MeTallZIaMH, HeMeTalylaMH, I[iernodyaMu). XsopoBojopod. ConsHas KHUCIIOTA,
XMMHUYECKHUE CBOWCTBA, MOJIydeHHUE, IpUMEeHeHue. JleficTBUE Xj10pa U XJIOPOBOIOPOIa
Ha OPraHu3M 4YelioBeka. BaxkHelnme XJIopuabl U UX HAXOKJICHUE B IPUPOIE
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2.2

OOmas xapakrepuctuka 3aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue W (PU3UYECKUE CBOWMCTBA MPOCTHIX
BEILIECTB — KHUCJIOPOJa U Cepbl. AIIJIOTPONHBIE MOAU(MUKALIMHN KUCIOPOJAa U CEPHI.
Xumuaeckue cBoictBa cepbl. CepoBOIOPO, CTpoeHUE, PU3HIECKUE U XUMUUYECKIE
cBoiicTBa. OKCHABI CEPHI KaK MPEICTABUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta,
du3nUeckne U XMMUYECKHe CBOWCTBa (OOIME KAk MpEeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). XUMHYECKHE pPEaKIHH, JeKale B OCHOBE IPOMBIIIICHHOIO
criocoba mosrydeHus: cepHorl KuCiIOTHI. [lpumenenwme. Conu CEpPHOM KHCIOTHI,
KaueCTBeHHAasl peakuus Ha cynbpar-uoH. Haxoxnaenue cepsl U e€ COeOUHEHUH B
npupoge. XUMHYECKOE 3arps3HEHHE OKPYXAIOIeH Ccpelbl COSAUHEHUSMHU Cephbl
(KUCIIOTHBIE  JTOKJIM, 3arpsA3HEHHE BO3[AyXa W BOJOEMOB), CIIOCOOBI  €ro
Mpe0TBPAILCHUS

2.3

OOmmast xapakrepuctuka 31eMeHTOoB VA-rpynnbl. OCOOEHHOCTU CTPOEHHUsI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacpOoCTpaHEHHE B MpUpPOJe, PU3NUECKIE
U XUMHYeckue cBoicTBa. KpyroBopor azora B npupoae. AMMHAK, ero ¢pusnyeckue u
XMMHUYECKHE CBOICTBA, MOTydeHHe U npuMeHeHne. Conu aMMOHMUS, X GU3NYeCKue U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHMSI.
A30THas KMCIIOTa, €€ MoyydeHue, (ru3nueckue U XMMUYEecKue CBOMcTBa (00mme Kak
IpeICTaBUTEN Ki1acca KUCIOT M cneuuduueckue). Mcnonb3oBaHHe HUTPATOB U
cojiell aMMOHHUSI B KaueCTBE MHHEPAJbHBIX YyI0OpeHHI. XUMHUYECKOe 3arpsisHEHUue
OKpPY)KAIOIIE Cpellbl COEIMHEHUSAMHM a30Ta (KUCJIOTHBIE JIOKIW, 3arpsA3HEHHE
BO3/yXa, MOYBBI U BOJOEMOB)

2.4

®ocdop, amnorponHble MoauduKauuu (ocdopa, ¢uzNUeCKUe M XUMHUYECKHE
cBoiictBa. Oxcup docdopa(V) u dochopras kucinora, ¢pusnueckne U XUMUUYECKUE
cBoiicTBa, moxydenue. Vcnomp3oBanue ¢ochaToB B KAaueCTBE MHHEPATBHBIX
yaoOpeHui

2.5

OO6ms xapakrepucTrka 371eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTENEHM OKUCIEHUS. YIIEepoA, aUIOTPOIHbIE MOIU(UKAIINH,
pacnpocTpaHeHue B Ipupojie, pu3andeckne M XUMHYECKUE CBOMCTBA. AncopOusL.
Kpyrosopot yriepona B npupone. Okcuipl yriaepoaa, ux Gu3n4eckue U XuMUYECKHe
CBOICTBa, JeHCTBUE Ha IKUBbIe OpPraHU3MBI, IIOJYY€HHE M IPUMEHEHHE.
DKOJIOTHYECKHE TMPOOJIeMbl, CBsi3aHHBIE C oOkcuaoM yoiepoaa(lV); rtumoresa
r7100aJIbHOTO MOTEIUIEHUS! KIMMaTa; MapHUKOBBINA 3(pexr. YronbHas kuciaora u eé
coinM, MX (U3MUECKHMEe W XUMHUYECKHE CBOMCTBA, IMOJydeHHE M IPUMEHEHUE.
KauecTtBeHHas peakuusi Ha KapOoOHAT-WOHBI. lcmonb3oBaHHe KapOOHATOB B OBITY,
MEIUIINHE, TPOMBIIUIEHHOCTH H CEIBCKOM XO3SHCTBE

2.6

[lepBoHayanbHble TOHATHS OO0 OpPraHWYECKMX BEIIECTBAX KAaK O COEIMHEHMSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJ, IMILEPUH, YKCYCHAs KHCIIOTa).
Hx coctaB u xummudeckoe crpoenue. [loHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, OesKax, yriaeBoJax — U UX POJH B KHU3HU yelloBeka. MarepraibHOe eIMHCTBO
OpraHUYECKUX U HEOPraHMYECKUX COeAUHEHUN

2.7

Kpemuuii, ero ¢usnveckue U XUMHYECKHE CBOMCTBA, MOJYYCHHE M MPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0mme npeacrasiaenus 06 oxcuae kpemuus(1V) u
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KpeMHUEeBOH kuciore. CHIIMKaThl, UX HCHOJB30BaHME B OBITY, MEIULHUHE,
IIPOMBILIICHHOCTH. BakHeHnme CTpOUTENbHBIE MaTepualbl: KEpamMHuKa, CTEKIIO,
IeMeHT, ©OeToH, kene300eToH. IIpoGmembl  Ge30macHOrO  MCMOJIB30BAHMUS
CTPOUTCIBHBIX MaTCpHaIOB B HOBC@)IHGBHOﬁ KHN3HU

2.8

XUMUYECKUI HKCIIEPUMEHT: U3ydeHUuEe 00paslioB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOW KHUCJIOTHI; TPOBEICHHE KAYECTBEHHBIX pEAKIHH Ha XIOPUI-HOHBI H
HaONl0JICHWE TPU3HAKOB WX MPOTEKAHHS, OIBITHI, OTpaxaronme (Qundeckue u
XUMUYECKHE CBOICTBA TaJlOTEHOB W HMX COCAUHEHUU (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMAaTEPUAJIOB); O3HAKOMJIEHHWE C oOpaslaMu XJIOpHUJIO0B (TaJIOTEHUJIOB);
03HAKOMJICHUE C 00pa3iiaMu cepbl U €€ COCTUHEHUSAMHU (BO3MOXKHO HCIOJIB30BAHUE
BHJICOMATEpPUAIIOB); HaONIOIeHHE Tpolecca OOyIIIMBaHHUS caxapa MOJA JACHCTBHEM
KOHIIEHTPUPOBAHHON  CEPHOM  KHUCJIOTBI; HM3Y4YEHHE  XHMHUYECKUX CBOMCTB
pa30aBIIEHHONW CEpPHOW KUCIIOTHI, MPOBEJICHNE KAaueCTBEHHOW peaklMu Ha cyabQart-
WOH ¥ HaONIoJeHNe Mpu3HaKa e€ MPOTEKaHHSs; O3HAKOMIIEHHWE C (DU3MYECKUMU
cBOicTBaMU a30Ta, (Gocdopa M HX COEAUHEHUH (BO3MOXKHO UCIIOJIB30BAHHE
BHUJICOMAaTEpPUAIOB), oOpa3laMud a30THBIX U (ocopHBIX yHOOpEeHUM; MOoTydeHHUE,
coObupanue, pacrno3HaBaHWE W HW3YUYCHHE CBONCTB aMMHaka; IPOBEICHHE
KAa4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-MOH U U3ydeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aAMMOJACHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEAbIO
(BO3MOXKHO HCIOJIb30BaHUE BUJICOMATEPHUAJIOB); HU3y4EeHUE MOJENE
KPUCTAJUIMUECKUX PEHETOK anMmasza, rpadurta, QymuiepeHa; O3HaAKOMJIICHHE C
MpoleccoM  aacopOIMK  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM TMPOTHBOTa3a; MOJIyd€HHUE, COOMpaHHUE, PACIO3HABAHWUE M H3yYCHHUE
CBOWCTB YIJIGKHCIIOTO Tra3a; MPOBEJCHUE KAYECTBEHHBIX pEakiuil Ha KapOoHAT- U
CUJIMKAT-MOHBI ¥ U3y4CHHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHUE C MPOAYKIIHEH
CUJIMKATHOW MPOMBIIUIEHHOCTH; pELIEHWE 3KCIEePUMEHTAIBHBIX 3aJad IO TeMe
«BaxHeime HeMETaJUTbl U UX COCIMHECHU D

MeTamisl 1 ux COCIMHCHUA

3.1

OOmas XapakTepuCTUKa XHUMHUYECKUX JJEMEHTOB — METa/VIOB HAa OCHOBAaHUM HX
nosnoxkeHus B Ilepmoandeckoi cucreMe xumuueckux 3yeMeHToB .M. Menneneesa u
cTpoenust aroMoB. CTpoeHHEe MeTauioB. MeTaulMuecKas CBs3b M MeTaJUIMyecKas
KpUCTAJUITMYECKas PelETKA. DICKTPOXUMHUYECKUI psil HApsHKEHUH METallJIoB

3.2

duznyeckue W XUMHUYECKHE CBOWCTBa MeTamioB. OOumme crnocoObl MOTydeHHS
MeTauioB. [loHATHE O KOPPO3MHM METAIIOB, OCHOBHBIE CIOCOOBI 3alUTHl HX OT
koppo3uu. CrutaBsl (CTanb, YyryH, JIOPATIOMUHHIHN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBIIUIEHHOCTH

3.3

[llenounsie MeTtamibl: mnojiokeHue B llepuoanyeckoll cucTEME XUMHUYECKUX
sanemeHToB .M. MenneneeBa; CTpoeHHE KX aTOMOB; HaxOXKJICHHE B MPHUPOJIE.
dusnyecKkrne U XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus u Kaims). OKCUabl U
TMAPOKCU Bl HATPUSA U KaJIU 4. HpI/IMeHeHI/Ie MICJIOYHBIX METAJIJIOB U UX COCI[I/IHCHI/Iﬁ

3.4

[IlenmoynO3eMeNnbHBIE METAUIBI MarHUi W KalbLMW: nosoxkeHue B Ilepronnueckoit
cucreMe xumuueckux osnemeHToB J[.MI. MenaeneeBa;, CTpoeHHE HUX aTOMOB;
HaxoXJeHUe B npupone. Pusnueckue U XMMHYECKUE CBOMCTBA MAarHWs M KaJbLHs.
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Baxuelinme coearHeHHs Kaubllus (OKCHJ, TUIPOKCHU, coiin). JKECTKOCTh BOIBI U
CIoco0bI €€ ycTpaHEeHUs

3.5

AntomMuHui: nonoxxenue B Ilepuonuyeckoil cucteme xumuueckux snemeHTos J[.U.
MemneneeBa; CTpOCHUE aTOMa; HAXOXKJIEHUE B Npupoe. PU3HYECKUE U XUMUYECKUE
CBOICcTBa amoMUHUA. AM(OTEpHBIE CBOICTBA OKCHAA U THAPOKCHA ATFOMUHUS

3.6

Kenezo: monmoxxkenue B Ilepuogmueckoit cucreme xumudeckux snemeHToB JI.M.
MenpeneeBa; cTpoeHHE aTOMa; HaxoXKJIeHUe B npupoe. Pusnveckue U XuMUUECKHe
cBoiicTBa xene3a. Oxeupl, ruapokcuasl U conn sxenesa(ll) u xenesa(lll), ux cocras,
CBOWCTBA U IIOJIy4CHUE

3.7

XUMHYECKHI 3KCIEPUMEHT: O3HAaKOMJIGHHE ¢ o0paslaMu METaJUIOB U CIUIaBOB, UX
(¢u3nYeCKUMHU CBOMCTBAMU; M3yd4€HUE PE3YIbTaTOB KOPPO3UHU METAIIOB (BO3MOMXKHO
M CII0JIb30BaHME BUIEOMATEPHAIIOB), 0COOEHHOCTEH B3aMOACHCTBUS OKCH/IA KaJIbIIH 5T
U HATpHUs C BOJOH (BO3MOKHO MCIIOJNIB30BAaHUE BUJECOMATEPHAIIOB); MCCICIOBAHUE
CBOMCTB KECTKOM BOJBI; MpOIecCa TOPEHHs XKeje3a B KHUCIopoJe (BO3MOXKHO
UCIIOJIb30BAHHME BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHUSI KAUYECTBEHHBIX PEAKIUH
Ha MOHBI (MarHus, KajJblUs, aJlOMUHUS, [THUHKA, xenesa(ll) u xenesa(lll), memu(ll);
HaOJI0ZIeHNE U ONKMCAHKUE MPOLECCOB OKPAIMBAHMSI IIJITAMEHU MOHAMU HATpPUs, Kaaus
U Kaublus (BO3MOXKHO MCIIOJBb30BaHUE BHUAEOMATEpUATOB); HCCIEI0BAaHUE
aM(OTepHBIX CBONCTB THMJAPOKCHJA ATIOMMHHUS U TUAPOKCUIA LIMHKA; peIleHue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHelme MeTalljibl U UX COEUHEHUSD)

XuMus U OKpyKarou@asi cpeaa

4.1

HoBbie MaTepuainbl u TexHonoruu. BemecTBa 1 Mateprualibl B MOBCEIHEBHOM KU3HU
yesnoBeka. XUMHUS U 310poBbe. be3onacHoe MCnoNIb30BAHME BEILIECTB M XUMH YECKUX
peaxuwuii B ObITy. [lepBas moMoIp TpH XUMUYECKUX 0XKOTAaX U OTPaBIICHUSIX

4.2

OCHOBBI JKOJIOTUYECKOM TIPaMOTHOCTU. XUMHUYECKOE 3arpsA3HEHHE OKpYyXKarolleh
cpenbl TIJIK. Ponp xumum B pemieHUM SKONIOTHYEeCKHX mpooseM. IlpupoaHbie
HMCTOYHUKHU YITIEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HeQTh), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIITICHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: H3ydeHUE 00pa3loB MaTepualoB (CTEKIO, CIJIaBbI
METAJIJIOB, IIOJIMMEPHbIE MaTEpUaIbl)

Crp. 39




ITPOBEPAEMBIE HA OI'D 11O XUMUWHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBbI OCHOBHOI'O
OBILIEI'O OBPA3OBAHMA

Kona
NpoBePsieMOro
TpeOOBaHUS

1

IIpoBepsieMmble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI 0CBO€HHSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O
o0mero oopazosanus Ha ocHoe PI'OC

[IpencraBnenue:

11

O T[I03HABAEMOCTH SBJICHUHM MNPUPOJbI, IOHMMAHHUE OOBEKTHBHOU
3HAYMMOCTH OCHOB XMMMUYECKOH Hayku Kak o0OJacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLEeH KylnbTypbl M  IPaKTHYECKOU
JIeSITEIbHOCTH YeNIOBEKa B YCIOBUSAX COBPEMEHHOI0 OOIIECTBa; MOHUMaHHE
MECTa XUMHH CPEN IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOAAX IIO3HAHUS, B TOM YHCIE 3KCIEPUMEHTAIBHBIX H
TEOPETUYECKUX METOJaX MCCIEJAOBAHMS BEIIECTB M M3Y4EHUS XUMHUUYECKUX
peaxiuii; yMeHHe UCIOIb30BATh MOJIETH I OOBSCHEHUS CTPOSHUS aTOMOB
1 MOJIEKYJ

1.3

0 ctepax mpodeccruoHATBHONW IESITETbHOCTH, CBS3aHHBIX C XUMHUEH H
COBPEMEHHBIMU  TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha  JOCTHKCHUSX
XAMUYECKOW HAyKd, YTO TMO3BOJIUT OOYy4ArOIIMMCSI pacCMaTpUBATh XUMHUIO
Kak cdepy cBoeil Oymymelt mpodecCHOHAIBHON AEATEIBHOCTH M CACNaTh
OCO3HAHHBINM BBIOOP XUMHUU KaK MPOGUIBHOTO MpeAMeTa MpU mepexoie Ha
YPOBEHB CPEIHEro 00Iero oopa3oBaHuUs

BJ'IaI[CHI/Ie CHCTEMOM XMMHUYECKHX 3HAHHH H YMCHUEC IIPUMCHATH CUCTCMY
XUMHYCCKUX 3HaHI/II\/'I, KOTOpas BKIOYAcCT:

2.1

BOKHEUIIME XUMHUUYECKUE MOHATUS: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKyJIa,
BEILECTBO, MIPOCTOE U CJIOXHOE BEILECTBO, OJHOPOJAHAS U HEOAHOPOIHAS
CMCCb, OTHOCHUTCIIBHBIC aTOMHAad W MOJICKYJIApHAasA MaCChbl, KOJINYCCTBO
BEILIECTBA, MOJb, MOJISIpHAsE Macca, MOJSIpHBIA OOBEM, OKCHJ, KUCIIOTa,
OCHOBAaHHE, COJb (CpemHsisi), XAMHYECKas PEaKIvsl, PEaKMu COCTUHEHMUS,
pEeaKuuyu PasIoKEHUs, PEaKIUU 3aMEIICHUs], PeaKuu OOMEHa, TeNJIOBOM
s(deKT peakiuu, 5K30- U IHIOTEPMHUECKHE PEaKIHH, PacTBOP, MaccoBas
JIOJISl XAMUYECKOTO 3JIEMEHTa B COEMHEHUH, MaccoBast JOJS U MPOI[EHTHas
KOHILIEHTpAlMs BELIECTBA B PAacTBOPE, SAPO aTOMa, SJIEKTPOHHBIN CIION
aToMa, aroMHas oOpOHWTallb, paaUyC aToMa, BaJEHTHOCTh, CTENEHb
OKHCJICHUSI, XUMHYECKasi CBs3b, JJIEKTPOOTPULIATEIbHOCTh, MOJSIpHAS H
HCIIOJIIpHAA KOBAJICHTHAsA CBsA3b, MOHHAsA CBA3b, MCETANIMYCCKAs CBs3b,
KpUCTaJUIMUeCKass  pem€rka  (aroMHas,  HMOHHAs,  MeETaJTIMYecKas,
MOJIEKYIIIpHas), HMOH, KaTHOH, aHUOH, OJJIEKTPOJIUT M HEIJIEKTPOJIUT,
ANIEKTPOJIUTUYECKas  AMCCOLMALIMS,  peakiud  HMOHHOro  oOMeHa,
OKHCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIC pcakuuu, OKHCIIUTCIIb n
BOCCTAaHOBUTEJb, OKHCIIEHUE W BOCCTAHOBJIEHHE, DJEKTPOIIU3, XUMHUYECKOE
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paBHOBEcCHE, 00paTUMBbIE U HEOOpaTUMBIE PEAKIIUU, CKOPOCTh XUMHYECKON
peakuuu, karanm3sarop, [I/IK, koppo3us meraiuios, criiaBbl

2.2

OCHOBOMOJIATalIMe 3aKOHbl XAMHUHU: 33aKOH COXPaHEHUsS  Macchl,
nepuoanveckuid 3akoH /.M. MenneneeBa, 3aKOH IOCTOSHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

TCOpUHn XUMHUMH: ATOMHO-MOIJICKYJISIpHAA TCOpUs, TCOpHUA
BHGKTpOHHTquCKOfI JUucconuanuu

BJ'IaI[CHI/IC OCHOBaMH XUMHYECKOM I'paMOTHOCTH, BI(JIIO‘I&IOHleﬁl

3.1

yYMEHHE MPaBUIIBHO HCIOJIb30BATh M3YUYEHHBIE BELIECTBA U MaTepHalibl (B
TOM 4YHCJIE€ MUHEpallbHble YIOOpEHHS, MeTajUlbl W CIUIABbI, IPOIYKTHI
nepepadoTK NPUPOIAHBIX UCTOYHUKOB YITIEBOJOPOAOB (YIS, MPUPOIHOIO
raza, He(TH) B OBITY, CEJIbCKOM XO3SICTBE, HA MPOU3BOJICTBE U MOHUMaHHE
3HAYEHUs XKUPOB, OENKOB, YIVIEBOAOB I OpraHM3Ma YelIOBEKa; YMEHHE
MPOTHO3UPOBATH BIMSHUE BEIIECTB U XMMHYECKUX IIPOLIECCOB HAa OpraHU3M

YeJIOBEKA U OKPYKAIOUIYI0 MPUPOJHYIO CPELy

3.2

YMCHUEC MHTCTPUPOBATH XUMHUUCCKHUC 3HAHUA CO 3HAHUAMHA JPYTUX y‘-Ie6HBIX
npeaAMCTOB

3.3

HaJIMYUE OMbITa PabOTHl C PA3TMYHBIMH HCTOYHUKAMHM HH(OpManuu 1o
XUMHHM  (HaydHas W HaydyHO-NIONYJIsApHas  JUTepaTypa, CJIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTMBHO OIEHMBaTh HWHQOpPMAIMI0O O BEIeCTBAX, UX
IIPEBPALLCHUAX U MPAKTHYECKOM IIPUMEHEHUHM U YMEHUE HCIOJIb30BaTh €€
JUIS pellieHns y4eOHO-1103HaBaTEeNIbHbIX 33724

Brnanenue ocHOBaMU MOHSTUWHOTO armapaTta U CHUMBOJMYECKOTO S3BIKA
XUMUU I cOocTaBlieHUsI (OpMYyJ HEOPTaHMYECKUX BEIIECTB, YpaBHEHUM
XAMHYECKHX peakKiuii; ocHoBamMHu xuMuuecko HomeHKIaTypbl (IUPAC u
TPUBUAIILHOI)

YMeHne oObACHSTH CBSI3b MOJIOKEHUS 37ieMeHTa B [leprnoandeckoit cucreme
C YMCJIOBBIMM  XapakTEPUCTUKAMU CTPOCHHUS aTOMOB  XUMHUYECKHUX
AIEMEHTOB (COCTaB W  3apsil  siapa, o0Iee YHCIO  AJIEKTPOHOB),
pacupeneieHueM J3JEKTPOHOB [0 HJHEPreTHYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJOB, KATUS U KAJIbLHS

[IpeacraBiieHne O NEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUUYECKHX
ANEMEHTOB (pagWyc aroma, OJJIEKTPOOTPUIIATENLHOCTD), MPOCTHIX U
CJIO’KHBIX BEILIECTB OT MOJIOKEHUS 3JIeMeHTOB B [lepuoanueckoii cucreme (B
MaJbIX TEPUOAAX M TIABHBIX MOATPYIIAX) M 3JIEKTPOHHOIO CTPOCHHS
aToma

YMeHue KiaccupuiupoBarh:

7.1

XUMHUYCCKUEC 3JICMCHTBI

7.2

HCOPraHN4YCCKHEC BCIICCTBA

7.3

XUMHUYCCKUEC pCaKIINU
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YMeHue onpenensTh:

8.1 BAJICHTHOCTb U CTETICHb OKUCJICHUSI XAMHYECKHX 3JIEMEHTOB, 3apsi/i HOHA
8.2 BHJI XAMUYECKON CBSI3M M THUIT KDHCTALTUYCCKON CTPYKTYPHI B COCAMHEHUSX
8.3 XapakTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHCJIUTENb U BOCCTAHOBUTEID
9 YMeHue xapakrepu3oBarh (pU3NYecKue U XUMUYECKUE CBOMCTBA!
MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, anma3, KPeMHHI,
9.1 azot, (ocdop, cepa, XJI0p, HATPUH, KNI, MAaTHUN, KaJIbIIUH, aTIOMUHHUM,
JKeJe30)
CIIO)KHBIX BEIIECTB, B TOM YHUCJIE€ HUX BOJHBIX PacTBOpPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO/, CEPOBOJIOPOJ, OKCHUIBI M TUIAPOKCUIBI MeTaioB |-I11A
9.2 rpyni, amtoMunus, meau (I), nunaka, xenesza (11 u 1), okcuaer yrinepona (11
' u V), kpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, cepHas, a30THCTas, a3oTHas, (QocdopHas, yroipHasd,
KpEMHHEBAsi KUCIIOTAa U UX COJIH)
MIPOTHO3HPOBATh U XapaKTEPHU30BaTh CBOHCTBA BEIICCTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa M CTPOCHHS, NMPUMECHCHHE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOWMCTB, BO3MOXXHOCTh MPOTCKAHUS XUMHUYECKAX MPEBPALICHUI B
Pa3ITUYHBIX YCIOBHSIX
10 YMeHHe COCTaBJIsTh MOJICKYISIPHBIC M MOHHBIC YPaBHEHUS PEaKIuii, B TOM
quCIie:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAaH OBUTEIBHBIX PEAKIIH I
10.3 WJUTIOCTPUPYIOIIMX XAMHUUYECKHE CBOWCTBA H3YUYEHHBIX KIAcCOB (TPYIIN)
' HEOPTraHNYECKHUX BEIIECTB
10.4 MOJTBEP)KAAIONMX TCHETUUECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 VMeH#Ee BBIYUCIIATH (IPOBOAUTH PACUYETHhI):
111 OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO
' JIOJTF0 XMMHUYECKOTO AJIEMEHTA B COSTMHECHU T
11.2 MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA M €r0 Maccy, 0ObeM ra3on
11.4 M0 YPaBHCHUSM XUMHUYECKUX PEAKIIUU M HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM UM MacCy peareHTOB HJIM MPOIYKTOB PEAKIIHH
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMU HAy4dHOTO TMO3HaHWs (HAOIIOACHHE, H3MEpEHUe,
121 IKCIIEPUMEHT, MOJCIHPOBAaHUE) MPU HM3YYCHHH BEUICCTB M XMMHYCCKHX
' SBJICHUM; yMeHHE cOpMyIUpOBaTh MPOOIEMY H TPEUIOKHTH TyTH €
peleHust
122 6e30macHoOi padOThl C XKMHUYECKUMH BEIIECTBAMH, XUMHUYECKON TTOCYION U

71a00paTopHbBIM 000pyIOBaHUEM

Crp. 42




12.3

IpaBUIaMU 0€30I1aCHOrO OOpaIlleHUsI C BEILECTBAMM, HCIOJIb3YEMBIMU B
MOBCETHEBHON JKM3HM, NpPaBUJIAMH TIOBEICHUS B IENAX COepeKeHUs
300pOBbSI M  OKPYKAIOLUEH NPUPOAHOW Cpeapl; IOHMMaHHE Bpena
(omacHOCTH) BO3JEHCTBUS Ha )KUBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB,

CII0co00B YMCHBIICHUA W NPEAOTBPALICHUA UX BPEAHOTO BOBI[GfICTBI/Iﬂ

13

Hannune IMPaKTU4YCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBJIICHUA
CICAYIONMX XUMHUUYCCKHUX SKCIICPUMCHTOB!

13.1

U3y4eHHE W ONHCaHue (M3UUYECKUX CBOMCTB BEIIECTB, O3HAKOMIICHHE C
¢u3nYeCKUMU M XUMHMUYECKUMHU SIBJICHUSMH; OIBITHI, HIITIOCTPUPYIOLIIE
HPU3HAKU IPOTEKAHUST XUMUYECKUX PEeaKIUi

13.2

HN3Y4YCHHC CII0CO00B pa3aciICHUA cMmeceit

13.3

MOJyYEHUE KUCIIOPOJA U M3YYEHUE €r0 CBOWCTB; IOJYYEHUE BOIOPOJA U
M3y4eHUE €ro CBOMCTB; IMOJY4EHHE YIVIEKHCIOTNO0 Ta3a M M3Yy4EHHE €ro
CBOICTB; TOJYYEHHE aMMHAKa U U3yYEHUE €r0 CBOMCTB

13.4

IIPUTOTOBIICHWE  PAacTBOPOB C  ONPEAENEHHOW  MacCcOBOM  JOJEH
pPacTBOPEHHOIO BELIECTBA

135

NMpUMEHEHNE WHJIWKATOPOB (JlakMyca, METHJIOpaHka Hu (eHoydraacnHa)
JUTSL ONIPEICIICHU ST XapaKTepa Cpeiibl B paCTBOpPaX KUCIOT U IeIodeh

13.6

HCCIICAOBAHHUEC U OIIMCAaHUC CBOICTB HCOPraHNYCCKHUX BCUICCTB PA3JIMYHBIX
KIIaCCOB; HU3YUCHUC B3aHMOHeﬁCTBHH KHUCJIOT C MCETallllaMH, OKCHUIaMH
MCTaJlJIOB, PACTBOPHMBIMU U HEPACTBOPHUMBIMHU OCHOBAHHSAMH, COJISIMU,
MOJYYCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHC OJIHOro McETalljia
ApyruM U3 pacTBopa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOMCTB
TMAPOKCU 0B aJIIOMHUHUA U TUHKA

13.7

pelleHuEe SKCIEpPUMEHTANbHBIX 3afad 1o TemaMm: «OCHOBHBIE KIacChl
HEOPraHWYECKUX COCOUHEHUI»;, «IIEKTPOJUTHYECKAS AUCCOLHAIIHSDY;
«Baxxnelme HEMeTaAUIBI U UX COCAUHCHU;, «BaKHEHIIEe METaUIbl B UX
COCIMHCHUSD)

13.8

XUMUYECKHE OHKCIEPUMEHTHI, HILTIOCTPUPYIONME MNPU3HAKA MPOTEKAHUS
peaxuuii HOHHOTO 0OMEHa; KaYeCTBEHHBIE PEaKlMi Ha MPUCYTCTBYIOIIIE B
BOJIHBIX PAcTBOpPAaX MOHBI: XJIOPUI-, OpOMHUI-, HOAUI-, CyIabdaT-, gocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUJIPOKCUI-UOHBI, KATHOHBI aMMOHUSI,
MarHusi, KaJbllMUs, alOMUHUS, kene3a (2+) u kenesa (3+), memu (2+),
IUHKA

14

YMenue:

141

IOpEICTaBIATh  pPE3ylbTaTbl  JKCIIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TIpapUKOB M  TaOAMI] M BBIABIATH SMIHMPUYECKUE
3aKOHOMEPHOCTH

14.2

yYCTaHaBJIMBAaTh CBA3KM MCKAY PCaIbHO Ha6JHOI[aeMI>IMI/I XUMHYCCKUMHU
ABJICHUAMU W IIpoHeCCaMHu, IMPOUCXOOAIMMHU B MAKpO- U MHUKPOMHPC,
OOBSCHSITE IIPUYHUHBI MHOFOO6paSI/I$I BCHICCTB
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INEPEYEHDb 2JIEMEHTOB COAEPXAHUS, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYIZAPCTBEHHOM 3K3AMEHE 110 XUM AN

Kon IIpoBepsieMblii 3JIeMEHT cOJe P/KAHUSA
1 [lepBoHayanbHbIE XUMUYECKUE TTOHSITUS
11 UucTtsie BemecTBa 1 cMecu. CriocoObl pa3ieneHus cMecen
19 ATOMBI U MOJIEKYJIbl. XUMUUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX HJIIEMEHTOB.
' [IpocTble U Cll0KHBIE BELIECTBA.
13 Xumuyeckas ¢GopMyna. BaneHTHOCTb aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTelneHb
' OKHUCIICHHS
3akoH TIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aToMHas Macca.
1.4 OTHocuTeNnbHAs MOJIEKyIIsIpHas Macca. MaccoBast 10JI1 XMMUUYECKOTO DJIEMEHTA B
COECIMHEHUU
15 KomuuectBo BemectBa. Monb. MonsipHas macca. ModsapHbIE 00BEM  Ta30B.
' B3anmMocBs3b KoIM4eCTBA, MacChl M YHCIIa CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 @u3nyecKue W XUMHUYECKHE SIBIICHHS. XHUMHUUYECKas peakius U €€ MPU3HAKHU.
' 3aKOH COXpaHEHHUs MACChl BEIIECTB. XMMHUYECKUE YPABHEHUS
5 [Tepnonuueckuit 3akoH u lleprnoanyeckas cucrema XUMUUECKUX 3aeMeHTOB J[.1.
MenneneeBa. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. Ilepuonuueckass cucremMa XUMHYECKMX dieMeHTOB J[.M.
2.1 MenneneeBa. Ilepuoast u rpynnsl. @U3NYECKU CMBICI MOPSAKOBOIO HOMEDPA,
HOMEPOB IEPUOJia U TPYIIIBI HIEMEHTA
Ctpoenue aromoB. CocraB aTomMHbIX snep. M3zorombl. Dnekrponbl. CTpoeHHe
2.2 JJIEKTPOHHBIX 000JI04eK aTOMOB  MepBbIX 20 XUMHUYECKHX DIIEMEHTOB
Ilepunonnueckoit cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XMMHYECKHUX AJIEMEHTOB MEPBBIX TPEX
53 NEPUOJIOB, Kalus, Kaiblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
' METAIIMYECKUX M HEMETANTMYECKUX CBONCTB) U UX COSAMHEHUN B COOTBETCTBUH
C MOJIO’KEHHEM 3J1eMEHTOB B [lepuoanueckoil cucTeMe U CTPOEHUEM UX aTOMOB
3 CtpoeHnue BemecTa
Xumuyeckas cBs3b. KoBaneHTHass (TmoJdsipHas ¥ HEMOJSpHAas)  CBS3b.
3.1 DJIEKTPOOTPHULIATENIEHOCTh XAMHYECKUX  DJIEMEHTOB. HNonnas CBSI3b.
Merannuueckas CBsI3b
Tunsl  KpUCTAIUIMYECKUX  PEUETOK  (aroMHas, HWOHHAsg, METaJUIMYecKas),
3.2 3aBUCUMOCTb CBOWCTB BEILECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKM MU BUIA
XAUMHYECKON CBSI3U
4 Baxueiinme mnpencraBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl u  ux
COeIMHEHUs. MeTalyIbl U UX COCIMHEHUS
41 Knaccudukanuss M HOMEHKIaTypa HEOPraHMYECKUX COCIMHEHUH: OKCHJIOB

(coneoOpa3yrole: OCHOBHBIE, KHCIOTHBIE, aM(OTEPHBIE) U HECOJIC0O0pa3yrole;
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OCHOBaHUH (€noun u HEpacTBOPUMBIE OCHOBaHU); KUCIIOT
(kucnopoaconepxange U 0eCKMUCIOPOJHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJielt (CpeTHUX U KUCITBIX)

dusnyeckre U XMMHUYECKHE CBOMCTBA IIPOCTHIX BCHICCTB-HEMCTAJIJIOB: BOAOPOAA,

42 XJI0pa, KHCIIOPOAa, Cephl, a30Ta, docdopa, yriaepoaa, KpeMHUS
Qdusnueckue M XUMHYECKHE CBOWCTBA MPOCTHIX BELICCTB-METAUIOB: JIUTHS,
4.3 HaTpHs, KaJIMsl, MarHUS U KaJIbLUSL, aIFOMUHUS, Kelle3a. DIIEKTPOXUMUYECKUN psijl
HaNpspKEHU N METaJIOB
44 DU3NYECKME U XUMHUYECKHME CBOKWCTBA BOJOPOJHBIX COCAUHEHUN HEMETAILIOB:
' XJIOPOBOJIOPOJIA, CEPOBOOPO/IA, AMMH KA
dusnueckie W XUMHYECKHE CBOWCTBAa OKCHIOB HemertauioB: cepol (1V, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV). Ionxyucnue
OKCHJIOB HEMETAJIOB
46 Xumuyeckue cpoiicTBa okcuaoB: MeTaioB |A-IIIA rpynn, uunka, memu(ll) u
xenesa(ll, 111). TlonyaeHue oKkcUI0B METAIIIIOB
XUMHMYECKHE CBOWCTBA OCHOBAaHWM M aM(OTEPHBIX THUIPOKCUIOB (Ha TpUMEpe
4.7 TUPOKCUJIOB AIIOMUHMS, JKene3a, uHKa). [lomydenne ocHoBaHUN U aMPOTEPHBIX
TUJIPOKCUJIOB
O0ume XuMUYecKue CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOIHOM,
48 CEepPHUCTOM, CEepHOM, a30THOU, (ochopHOH, KpeMHHEBOM, yrojbHOW. OcoObie
' XAMHMYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.
[losnyuenue kucior
4.9 OO0nme xuMuUecKue CBOMCTBA cpenHux conei. [lomydenue coneit
410 [onyuenune, coOupaHue, pacro3HaBaHWE BOJOPOAA, KUCIOPOJa, AaMMHaKa,
YIJICKUCIIOTO Ta3a B 1abopaTopuut
411 [lonyyenne ammmaka, CEpHOM W a30THOW KHCIOT B MPOMBINUIEHHOCTH. O0ume
' CHOCOOBI TTOIY4CHU ST METATIOB
412 | T'eneruueckas CBSI3b MEXAY KIACCAMH HEOPTAaHHMYECKUX COCAUHEHUN
5 XUMHUYECKUE PeaKuu
Kiaccuukanusi XMMUYECKHX PEaKIuil MO PazINYHBIM MPU3HAKAM: MO YUCTY H
5.1 COCTaBY Y4YacCTBYIOIIMX B pEaKIUH BEUIECTB, MO TeIIoBOMY 3(deKTy, Mo
W3MEHEHHIO CTENIEHEH OKUCICHHS] XMMUUECKIX 3JIEMEHTOB
5.2 TertoBol Y(EKT XMMUYECKOW PEaKIuu, TEPMOXUMUYECKUE YPaBHEHUS. DK30- U
' SHJIOTEPMHUYECKUE peakiuu. TepMOXUMHYECKHE YPaBHEHUS
OKUCANTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENH U BOCCTAaHOBUTENH.
5.3 [lpoumeccel  OKMCIEHHS W BOCCTAaHOBICHHS.  DIJIGKTPOHHBIH  OanaHc
OKHCJIMTEIbHOBOCCTAHOBUTENIbHON pEeaKMU
54 Teopust 3aeKTpONUTHYECKONW Aucconannu. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
' HedNeKTpoNauThl. CUiIbHBIC U cllabble 2NeKTponuThl. CTeneHb Tucconnanuu
55 Peakiiuu woHHOTO OOMEHA. YCIOBHS TPOTEKaHUs peakluuil MOHHOTO OOMeHa,

MOJIHBIE U COKpAIEHHbIE MOHHBIE YpaBHEHUS PEaKI Uil
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XUMHS U OKpyKarol@s cpena

6.1

BemecTtBa M marepuanbl B IIOBCEAHEBHOM JKM3HM 4YeJOBEeKa. be3omacHoe
MCIOJIb30BaHME BEIIECTB M XUMUYECKUX peakuil B nabopatopun u ObiTy. [lepBas
MOMOIIIb MPU XUMHUYECKUX OXKOTaX U OTPABJICHUSX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKarollel cpelbl (KUCIOTHBIE TOXKAU, 3arpsi3HEHUE
IIOYBBI, BO3AyXa M BOJOEMOB), cHocoObl ero mnpenorBpaieHus IIpenenbHas
nonyctumass koHneHtpauus Beuects (IIJIK). Ponp xumMum B perieHuun
JKOJIOTMYECKUX MpolieM. YcuiieHue MapHUKOBOro JS(pexra, paspylieHue
030HOBOTO CJIOSI

6.3

[lpumenenue cepbl, a3ota, ¢ocdopa, yriepona, KpeMHUS U WX COCAMHEHUH B
OBITY, MEIWIIMHE, TPOMBINUIEHHOCTH W CEIIbCKOM Xo3siicTBe. [lpumeneHue
METAJUIOB W CIUIaBOB (CTanb, YYyryH, IIOPAIOMHHUN, OpoH3a) B OBITY U
MPOMBILIIEHHOCTH UX coeAuHEeHMH. [loHATHE O KOppo3UM METaljaoB, OCHOBHBIE
CIIOCOOBI 3aIMTHI MX OT KOPPO3UHU

6.4

[lpupoaHble HCTOYHUKH YIIEBOAOPOAOB (yroib, HPHUPOIHBIM ra3, Hedrb),
MPOYKTHI UX MepepadoTku (OeH3UH), UX POJIb B OBITY M TPOMBIIITIEHHOCTH

6.5

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraeposa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, NIULEPUH, YKCYCHAs KUCIIOTA).
[lonsATHE O OMOJOIMYECKU Ba)KHBIX BEILECTBAX: KMpax, OelIKaX, YIIeBOJaX — U UX
pOJIM B )KU3HU YEJIOBEKA

Pacuétrr:

7.1

1o ¢popMynaM XUMHYECKUX COCTUHEHHI

7.2

Macchl (MaccoBOM) AOJU PACTBOPEHHOTO BEUIECTBA B pACTBOPE

7.3

IO XUMHUYCCKHUM YPABHCHUAM
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