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IlpunsiTa YTBepkaeHa

pelieHnueM neaarornaeckoro CoBera, NO nmupexropa 'BOY mikomnsr Ne575
nporokoi ot 28.08.2025 Nel

E.JO.Illep6akoB

npukas ot 28.08.2025 Ne204

Pa0ouyas nporpamma

110 XUMHHU
nJis 8-9 Kj1accos

«YIJay0JeHHBbIN YPOBEHb
(2025-2026 yueOHbIii roj)

YpoBeHb 00pa3oBaHus: OCHOBHOE 00111ee 00pa3oBaHue
Cpox peanuzaiuu nIporpaMmmsl: 2 roaa

KoanuectBo wacos — 170

Pabouas mporpamma pa3pabotana Ha ocHoBe DenepanbHON paboyeil mporpaMmbl
no ydyeOHOMY mpeaMeTy «XuMmus» ans ydammxcs 8-9 Ki1accoB ¢ ydeToM

TpeOOBaHUI K pe3yJbTaTaM OCBOCHMSI TPOTPAMMBI  CpPEIJHEro  OOIIero
o0Opa3zoBaHus.
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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM OCHOBHOTO OOHIEro oOpa3oBaHus (yriiyOJEHHBIN
YPOBEHb) COCTaBIICHA Ha OCHOBE TPEOOBAaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30oBaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yuerom ¢enepanbHOi pabodeil mporpaMMbl BOCUTAHMUS.

[IporpaMmma mo xumum pa3paboTaHa C UETbI0 OKa3aHUS METOIUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboyeil mporpamMmbl 0 yueOHOMY MPEIMETY.

[IporpamMma mo xumuM Aa€T TpEACTAaBICHUE O LEJIX, OOILIEH CTpaTeruu
oOy4eHMs, BOCIHMTAHMS M PpPAa3BUTUSA OOYYaIOIIMXCS CPEACTBAMH y4eOHOIro
npeaMeTa, OIpeaeisieT 00a3aTeNbHOE MPEAMETHOE COJIEpKaHue, €ro CTPYKTYPY 0
paszgenaMm M TemaM, paclpejieleHHe IO  KjaccaM, PEKOMEHIyeMYIO
MOCTIEOBATEIbHOCTh  M3YYEHHS XHUMHHM C  YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4eOHOro  mpoIecca, BO3PACTHBIX
ocoOeHHOCTEW oOywatomuxcsi. B mporpaMMe 10 XUMHU — yYWTHIBAIOTCS
BO3MOKHOCTH Y4YeOHOTO MpeaMeTa B pealu3alu TpeOOBaHUN K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeJIMETHBIM M TPEIMETHBbIM pe3ysibTaTaM OOy4eHHS U B
(OpMUPOBAaHUU OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBLHOU  JEATEIBHOCTH
00y4JaroIerocs 1o OCBOSHUIO y4eOHOTO COJIePKaHMS.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00miero oOpa3oBaHuUs
OpPUEHTHUPOBAHO HA OOMIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOANUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUECKUX OPUEHTUPOB, PA3BUTHUSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH M
MHTEpECOB OOydaroluXcsl, Ha MNPOAOKEHHE OOy4eHHs Ha YPOBHE CpPEIHETrO
oOrmrero oOpazoBaHus.

3HaHWE XUMHH CIY)KUT OCHOBOW Ui (OPMHUPOBAHUS MHPOBO33PCHUS
00y4JaroIerocsi, €ro NpeJCTaBICHUH O MaTepUAIBHOM €JIMHCTBE MHUPA, BAKHYIO
POJb UTPArOT (OPMUPYEMBIC XUMHUEH MPEACTABICHUS O MPEBPALICHUSIX SHEPTUU U
BEIIECTB B TIPUPOJIE, O IYTAX PEHICHHs TI00AIBHBIX MPOOIEM YCTOWYUBOTO
pa3BUTHSI YENIOBEYECTBA — CHIPHEBOM, HSHEPreTHUECKOH, IPOJTOBOIHCTBEHHON
npo6JieM, MPoOIEMBI IKOJIOTUIECKOW 0€30IacHOCTH, MPOOIEM 3IpaBOOXPAHCHUS.

N3yuenue xumun:

CHOCOOCTBYET  peanu3alldid  BO3MOXXHOCTEH  UIS  CamMOpa3BUTUS U
dopMupoBaHUs  KYJNbTYpbl  JIMYHOCTH  OOyYarOIIMXCs, WX oOmed
(GYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0Oydarolmmxcs, HaBBIKOB WX CaMOCTOSITENIbHOM y4eOHOW  AesITenhbHOCTH,
AKCIIEPUMEHTATBHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
TIOBCETHEBHOM KU3HHU, TaK M B MPOPECCHOHATHHON ACSITENFHOCTH;
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3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAeT OCHOBBI
IPEICTaBICHUN O €TUMHCTBE MPUPOJIBI M YEIOBEKA, SIBISICTCS KIIOYEBBIM JTAIllOM B
(bopMUpPOBAaHUY E€CTECTBEHHO-HAYYHON TPaMOTHOCTU 00YYarONuXCsi;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-
HAyYHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIA]] B AKOJIOTHYECKOE
obpazoBaHre 00yUYaIOIINXCS.

JlaHHBIE HampaBlieHUS B OOYyYCHHM XHMHHU OOECICUYHMBAIOTCS CrenU(pHUKON
COJIEp)KaHUsl TPEeIMETa, KOTOPBIA SIBISETCS TENAaroruuyeckd aganTHPOBAHHBIM
OTpaKCHHUEM OTPECIICHHOTO Tana pa3BUTHS XUMUHU.

Yrny0n€HHBIN Kypc XMMHUU OCHOBHOTO 001Iero oOpa3oBaHMsi OPHEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI MIEpPBOHAYATIBHBIX MOHATUN XUMHHU, OCHOB
HEOPTraHWYCCKON XUMHUHU, OCHOBOIOJIATAIONINX IPEJCTAaBICHUN OOIICH XUMUU H
OTJICTbHBIX 3HAYUMBIX MIOHATHA OPraHUYECKOW XUMUH.

CrpykTypa copep:kaHusi POTpamMMbl MO XUMHUH CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep’kaHHWe CKJIAABIBACTCS U3 CHCTEMBI
MOHATHH O XUMHUYECKOM JICMEHTE U BEIIECTBE U CUCTEMBI TIOHATHH O XMMHUYECKOM
peakmuu. O0e 3TH CHCTEMBI OPTraHU30BAHBI 1O MPUHIUITY TOCIEAOBATCIIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUCCKHUX MPEICTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunomnueckoro 3akoHa .M. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YUCHHUS O CTPOSHUU aTOMa M XUMUYECKOU CBSI3H;

IIPEICTaBICHUN 00 AIEKTPOIUTHICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KMHETHKE M TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKECHBI SMIUPUYCCKU TTOTYyUCHHBIC
dakTtel. TeopeTndyeckre 3HAHUS PA3BUBAIOTCS MTOCIIEIOBATEIHFHO OT OJHOTO YPOBHS
K Jpyromy u 00€eClNeuuBaloT OOYy4alolIUMCS BO3MOXKHOCTh OOBSICHATH U
IIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO MPHUMCHCHHSI
M3Y9aeMbIX BEIICCTB.

OcBoeHue coaepXaHUs TMPOTPAMMBI 10 XHUMHH  TPOUCXOJUT C
UCTIOJIb30BAaHUEM 3HAHWW W3 paHEe M3YYCHHBIX YYEOHBIX IPEAMETOB:
OKpYXalomuid Mup, Owosorus, ¢usnka, MareMaruka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[IporpamMma ocHOBHOro o0mero oOpa3oBaHuA TO XUMHUHU (YrIIyONEHHBIN
ypOBEHb) OpHMEHTHpPOBaHA HAa COXpaHEHHE (PYyHIAMEHTAJIBLHOTO XapakTepa
oOpa3zoBaHus, crnenuPuku ydeOHOrO mpeaMeTa W OO0CSCICUCHHE YCIEHTHOTO
oOydeHHs Ha CIEylIlleM ypoBHE oOpa3oBaHus. B mporpamMme Mo XUMHH
peanu3yercsl pa3BUBAIONIAS M MPAKTHYECKas HAMPaBICHHOCTh OOyYEHUS XUMUH,
mubdepenimanus  o0ydeHHUs,  BKIIOYAIONas  MOpPOPWIbHYIO  MOJATOTOBKY
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oOyyaromuxcss U TOCHEAYIOLIEe CaMOOIpe/elieHne B BbIOOpE HaIpaBIICHUS
oOy4eHus B Ipo(UIBHBIX KJIaccax.

VYrinyOnéHHoe UW3ydeHuWe XHMMHUM  CHOCOOCTBYET — peaju3aluu  3ajad
po¢heCCUOHATILHOM OpPUEHTAIIMU U HAIIPaBJIEHO HA MIPEI0CTABIEHNE BO3MOKHOCTH
KaXJ0My O0Oy4YarIleMycsi MpOSIBUTh CBOU HHTEIJIEKTYyaJbHbIE U TBOPYECKHE
CIIOCOOHOCTH TpPU  U3YYEHUU YYEOHOro TMpeameTa, HeoOXoAuMble st
IPOJOJIKEHUsT 00pa30BaHUs U NajdbHEUIEH TPyA0BON JESTENHHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIN YpOBEHb) MpeIHA3HAUEHA IS
UCIIOJIb30BaHUSI B 00pa30BATEIbHBIX OPraHU3alUsAX, PEaTU3yIOUIUX MPOTPAMMBI
muddepeHmpoBaHHoro (yrinyO6aéHHOro, MPOQPUIBLHOIO) H3YYEHHUS OTACIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus.

OOpa3oBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMOM Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcsl B mpouecce GopMUPOBAHUS 3HAHUH OCHOB XMMHYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHUS, O0JACTH MPAKTUYECKON NeATEeIbHOCTH
YyelioBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya y4deOHOTro
npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEUIITUX
(akToB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, TOCTYIHBIX 0000IIEHHI
MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKd, B MPUOOIIEHUH K HAYYHBIM
METOJlaM T[O3HaHWS TMpPU U3YYEHUM BEUIECTB W XUMHUYECKUX pPEaKLuH,
(opMHUpPOBaHUU W Pa3BUTHM MO3HABATEIbHBIX YMEHUH U CIIOCOOOB JEATEIBLHOCTH
U UX TNPUMEHEHUH B Y4eOHO-NIO3HABATEIBHOM M Y4YEOHO-UCCIIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOCHHMM NPAaBWIJI 0O€30MacHOr0 OOpalieHusi C BELIECTBaMU B
NIOBCETHEBHOM KU3HH.

Lenu nzydeHus: XUMUU OTPaXKar0T HAMPABIEHHOCTh 00YUYEHHs HA Pa3BUTHE U
CaMOpa3BUTHUE JIMYHOCTH, (OPMUPOBAHUE €€ UHTEIUIEKTA U OOLIEH KYIbTYpHI.

N3yuenne XMMUM HAPaBIEHO HA JOCTUKEHUE CIAEAYIOLINX LIEJICH:

dopMuUpOBaHHE UHTEIJICKTYyaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUM,
CIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HMU;

dopMupoBaHuE  CHUCTEMBbl XMMHUYECKHMX 3HAHUH KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa, KaK OCHOBBI JIJIsl TOHMMAaHUS XUMHUYECKON
CTOpPOHBI ABJICHUI OKPYKAIOIIEr0 MUPA, OCBOEHUE S3bIKA HAYKH;

npuoOIIeHrne OOyJaronmmxcsi K CaMOCTOSTEIbHOW IMO3HABATEIIbHOW W
UCCJIEIOBATEIbCKOM  JIEATEIBHOCTH, K  HAydyHbIM  METOJaM  IIO3HAHMS,
(opMupOBaHHE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3yUEHUIO XUMUU;

dopmupoBanue  oOmiet  QYHKIHMOHATBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBICHATH U OLIEHUBATh SIBICHUSA
OKPY’KaIOILIEr0 MHUpPA, UCHOJB3Yys 3HAHUA U OMbIT, MOJTYYEHHbIE MPU U3YUECHUU
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XUMUH, TPUMEHSITh HMX MPU PEIICHWH MpoOJIeM B TOBCEAHEBHOW >KU3HU U
TPYJOBOU JAEATEILHOCTH;

pa3BuTHE y OOydYaronmuxcs HHTEpeca K H3y4YeHHI0O XUMUU U chepam
NESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIUS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS;

OCO3HaHHUE LIEHHOCTU XMMUYECKHX 3HAHUU B JKU3HU YEJIOBEKA, MOBBIIICHHE
YPOBHSI HKOJIOTHYECKON KYyJIbTYypbl, HEMpPUSTHE JEHCTBUN, MPUHOCAIIUX BpE.
OKpYXaIoIlel Cpeie U 310POBbIO JIHOJICH;

npuoOpeTeHre 00YJarOUMUCS ONbITa CaMOIO3HAHHUS, KIFOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIMMBIX JIJISl PA3JIMYHbBIX BUIOB JEATEIHHOCTH.

Ha yrny6nénnoe mzyueHue yuyeOHOTO MpeaMeTa « XUMUs» OTBOAMUTCS IO 85
yacoB B 8 u 9 knaccax (2,5 yaca B Henento), Bcero 170 yaca 3a Ba roja o0y4deHus.
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COJEPKAHUE OBYUYEHUA
8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MIOHATHS

XuMus — BakHas 00JIaCTh €CTECTBO3HAHUSA U MPAKTUYECKOW JESATEIHHOCTU
yenoseka. [Ipeamer xumun. Pons XuMuM B KU3HMU 4enoBeka. KpaTkue cBeneHus
00 MCTOpYH BO3HUKHOBEHHUS U Pa3BUTHUS XMMHUHU. XUMHUS B cucTeMe Hayk. Tena u
BellecTBa. PuU3MYECKHME U XUMUYECKHE CBOMCTBAa BEIIECTB. ArperaTHbIe
COCTOSIHUA BewlecTB. [IOHATHE O TEOPETHYECKMX M HSMIIUPUYECKUX METOAAX
NIO3HAHUSI B €CTECTBEHHBIX HayKax. lIpeacTaBineHuss 0 HaydyHOM IIO3HAaHUU Ha
SMIIUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
BblunciieHue. [IpencraBieHnss 0 HayYHOM IMO3HAHMM HAa TEOPETHUYECKOM YPOBHE:
Hay4yHbI€ (aKThl, MpoOIEeMa, TUIIOTE3a, TEOPHS, 3aKOH.

A3pik xumuu. MicTouHMKM XUMHYECKON nH(OpMAIIIH.

[Tonartue o merogax pabOThHl ¢ XMMUYECKHMMHU BemecTBamMu. OO0opy0BaHKE
IIKOJILHOM XUMHUYECKOM Jabopatopuu. IIpaBuna Oe3omacHoro oOpaleHus ¢
BELIECTBAMU U JIA0OPATOPHBIM 000PYA0BaHUEM.

Hucteie BemecTBa U cMecu. lIpuponHbie cMecu: BO3IyX, NPUPOIHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABI U MUHEpaJbl. [IOHSITHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsax. CnocoObl pazaenenus cmeceil. OuncTKa BEIIeCTB.

BemectBa u xumuueckue peakuur. ATOMBI M MOJIEKYJbl. XHUMUYECKHE
37eMeHThl. CMMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpOoCThie M CHOKHBIE BENIECTBA.
Meramnel ¥ HeMmeTaulbl. BemecrBa MOJIEKYJIPHOIO W HEMOJEKYJISPHOTO
CTPOCHHUS.

Xumnueckast ¢opmysa. BajaeHTHOCT, aTOMOB XHUMHYECKHX 3JEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OnpeieeHue BaJ€HTHOCTU 3JIEMEHTOB IO
dopMynam OMHApHBIX COEAMHEHHH W cocTaBieHue (QopMysl OHHAPHBIX
COCIMHEHH TI0 BAJEHTHOCTU »3JeMeHTOB. OTHOCHTENbHas aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
coenuaennn. HaxoxxneHue nmpocTeiieid popMyIibl BEIecTBa MO0 MacCOBBIM JIOJISIM
JJIEMEHTOB.

KomnuectBo BemectBa. Moisib. Monsipaas macca. B3auMocCBsi3p KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWII BemecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COEIMHEHUNA. MonspHas Macca cMmecu BelecTB. MoJibHas H0JIs
XUMHUYECKOTO dJIeMEHTa B coenuHeHuH. HaxoxaeHue mpocreiimeid (GopMyibl
BEILIECTBA [0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nYeCKue U XUMUYECKUE SIBJICHUS. XUMUYECKasl PEAKLUS U €€ NMPU3HAKHU.
VYcnoBus npoTekaHuss XUMHUYECKUX peaklnil. 3aKOH COXPaHEHUsI MAcChl BEIIECTB.

ﬂOKme%W&Q%%g%XmEE%WTeopI/I;I. Kuszap u gesarenbHOCTs M.B. JIOMOHOCOBa.
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XUMHUYECKHUE ypaBHEHUS. THUIIBI XUMHUECKUX PEAKIUN (COETMHEHUS, PA3JIOAKEHUS,
3aMenieHus, oOMeHa). PacueTsl 1o XUMHUYECKUM YpaBHEHUSIM.

OKCHEPUMEHTAIBHOE HW3YYEHHME BEIIECTB M SBJICHHUWA. 3HAKOMCTBO C
XUMHMUYECKON TOCyA0H, ¢ mpaBuiaamMu paboThl B JIaOpaTOpUM M IMpUEMaMu
oOpamienusi ¢ JsaboparopHbiM  oOopynoBaHueM. V3ydenume u omnwmcanue
(bu3nuecknx CBOWCTB OOpa3ll0OB HEOPraHWYECKUX BEIIECTB — METALIOB W
HemetaiioB. HaOmionenue ¢Qusmueckux (IIaBjieHUE BOCKA, TasHUE JIbJa,
pacTUpaHue caxapa B CTYIKe, KUIIEHUE U KOHACHCAIMS BOJbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKATMBAHWE MEIHOW MPOBOJIOKU, B3aUMOJIEHCTBUE COJBI WIIH
Mela C COJSTHOM KucioToM) siBieHuil. O3HakomJieHHE ¢ 00pas3lamMu BEIIECTB
konuuectBoM 1 Mosb. Halmrogenwe u  omucaHue NPU3HAKOB TPOTEKAHMS
XUMHUYECKUX peakluil (pa3ioxkeHue caxapa, B3aUMOJCHCTBUE CEPHON KHUCIOTHI C
xJjopugoM Oapus, TOJydeHHE U pasziokeHue ruapokcuga wmeau (1) mopwu
HarpeBaHuM, B3auMojencTBue xene3a ¢ pactBopom conu meau (I1). Uzyuenue
croco0OB  pazfesieHus cMmeced (C  MOMOIIBI0 MarHuta, (QUIbTPOBAHUE,
BbINIapUBaHUE, JUCTUIIISALUSA, XpoMaTorpadus), IpoBeIeHUe OYUCTKU MOBAPEHHOMN
conu. HabmroieHue u onucaHue OMbITOB, WUIIOCTPUPYIOMIMX 3aKOH COXPaHEHMS
MAacCBhl.

BaskHeiimme npeacTaBuTe/ M HEOPraHUYeCKUX BeleCTB

[IpencraBnenns o razax. Bo3gyx — cmech ra3oB. CocTaB BO3ayxa. 3aKOH
ABoragpo. Monsipubiii  00béM razoB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B.
OrnpeneneHne OTHOCUTEILHONU MOJICKYJISIPHOW MacChl ra3000pa3HOro BEHIECTBA MO
U3BECTHOM OTHOCUTEIBHOM IIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIUX.

Kucnopon — snemeHt m mpocrtoe BemecTBo. HaxoxaeHue kuciopona B
npupoze, GU3nYecKue 1 XMMUYECKHE CBOMCTBA (PEaKLIUMU TOPEHUS U OKUCIICHUSA).
[Ipoueccsl okucneHuss B xkuBod npupoae. Oxkcunabl. IIpuMeHeHHe Kuciopona.
CriocoObl MoyyeHus: KUciaopo/ia B 1ad0paTopuu U NpOoMbIILIEHHOCTH. [loHsITHE O
karanuzarope. KpyroBopor kucinopoxsa B mnpupoge. O30H — auioTponHas
mMomudukanus Kuciaopoaa. O30HOBBIA CJIOH, €ro 3HAYeHHE [UIS JKUBBIX
Opranu3MoB. Pa3pyiienue 030HOBOTO Ci0s1.

TeroBoit 3¢ deKkT XUMHUYECKON peakiuu, TePMOXUMHYECKHE YypaBHEHUS,
9K30- U 3HAOTEpMHUUYECKUE peakuuu. Tomnuo. Mcnonb3oBaHue yriii 1 ME€TaHa B
KayecTBe TOIIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM 3¢ dexre.

Bomopon — asnemeHnT M mpocroe BemecTtBo. HaxoxkneHuwe Bomopona B
npupojie, (uU3MUECKHUe M XHUMHUYECKHME CBOMCTBAa, NPUMEHEHHUE, CIOCOObI
nosiyueHus. [lonsitue o kuciorax u coisix. Mcnonap3oBaHue BoJopoJa B Ka4eCTBE
TOIINBA.
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Bona. ®usnueckue cBoucTtBa BOAbl. Boma kak pactBoputenb. PacTBopsl.
HaceolllleHHBIE W HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
®dakTopbl, BIUAIONIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpakKeHHUsS] KOHIIEHTPAIIMKM PACTBOPOB: MaccoBasi J0Jisi pacTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpauus. Poib pacTBOpoB B MpHUPOJE M B KU3HU
YeJI0BeKa.

Xumuueckne cBoWcTtBa Bojbl. [lonsitue 00 ocHoBanusx. [lonsitue 06
uHauKaTopax. KpyroBopor BOIbl B MNpUpPOAE. 3arpsi3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuppl. Kiaccudukanms
OKCUJIOB:  coseoOpa3yronie  (OCHOBHBbIE, KUCIOTHbIE, aM{QOTEepHbIE) U
HecosieoOpasyroe. MexayHapogHass HOMEHKIJIATypa OKCHJOB. TpuUBHAIbHBIE
Ha3BaHUs OKCHJAOB. PDU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBONCTBA OKCHJIOB
(B3auMOJICICTBUE C BOJIOM, C KUCIOTAMU U OCHOBAHUSIMH, C IPYTUMHU OKCHUIAMHU).
[Toyuyenue okcUIOB.

[ToHsTHE O TUAPOKCHUAAX — OCHOBAHMAX U KUCIOPOACOAEPKAIIUX KUCIOTAX.
Kucnorel. Knaccuduxanuss kucior. MexayHapoaHas HOMEHKIAaTypa U
TPUBUAJIbHBIC Ha3BaHUS KHUCIOT. DUBMYECKHE U XUMUUYECKHE CBOWMCTBA KHUCIIOT
(B3aMMOICHCTBUE C METaIaMH, C OKCHUJaMU METaJJIOB, OCHOBAHUSIMU U COJISIMU).
Pan aktuBHocTm metamioB H.H. bekeroBa. Ilomyuenune kucnor. Kucmorel B
pUpPo/Jie, TPUMEHEHUE BAXXHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudpukanuss OCHOBaHM: IIENOYM U HEPACTBOPUMBIE
OCHOBaHUA. MexXayHapO/IHasi HOMEHKJIATypa OCHOBaHUM. TpuBHaIbHbIE HA3BAHUA
ocHoBanui. Illemoumn, ux cBOMCTBa (B3aMMOJCUCTBHUE C KHCIOTHBIMH OKCHIAMH,
KHCJIOTAMH M COJISIMH) U CNOCOOBI mostydeHusi. HepacTBopuMbie OCHOBaHMS, UX
CBOMCTBA (B3aMMOJIEHCTBUE C KUCIOTAMHU) U CIIOCOOBI NOJTy4YeHUsI. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE TUAPOKCHUIIOB IMHKA M
QATIOMUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE ¢ KUCIOTAMH U IIEJI0YaMU)
Y TIOJTyYCHHUE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOWHBIE). MexayHapoHas
HOMEHKJIaTypa cosiell. TpuBnanbHble Ha3BaHus cosie. Dusnueckue u
XapaKTEpPHbIE XHUMHUYECKHME CBOWCTBA Ha mpuMepe cpeaHux coisieil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

DKCIEpUMEHTAIIbHOE U3YUEHUE BEILIECTB U SIBJICHUI:

KOJINYECTBEHHOE ONPEACIIEHNUE CONECPKAHUS KACIOPOAa B BO3yXE;

MoJIy4eHHe, CoOnpaHre, pacrio3HaBaHHWE U U3YUCHHE CBOMCTB KUCIOPO/IA;

HAOJIFOJICHUE B3aUMOJICUCTBUSI BEIHIECTB C KHUCJIOPOJAOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILECHUS TOPEHHUS;
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O3HaKOMJIEHHE C 00pa3liaMy OKCUIOB U ONHUCAaHUE UX CBOMCTB;

nojilyyeHue, coOMpaHue, paclo3HaBaHME M H3YyYE€HHE CBOMCTB BOJOpOJa
(ropenue);

B3anuMo/ieiicTBHE Boopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOCHHOCTEM pAcCTBOPEHMsI BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHHE PACTBOPOB C OINPEIEIECHHON MACCOBOM 10JIEH PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C OMNPEIECICHHON MOJSPHON KOHILIEHTpaluen
PacTBOPEHHOIO BEIIECTBA;

B3aMMO/ICHCTBHE BOJIbI C METAJUIAMH (HAaTPUEM U KaJbLIUEM);

orpeJielieHre pacTBOPOB KUCIIOT U 1IEJI0YEH ¢ MOMOIIbIO HHIANKATOPOB;

UCCleIoBaHrue 00pa3lloB HEOPTaHMUYECKHUX BEIIECTB Pa3IMYHBIX KIJIACCOB;

u3ydeHue B3aumoecTBust okcuaa meau (l1) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJJIAMU, pEaKIui HENTpaIu3aluu;

MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJIHOIO MeTajuia
JOPYTUM U3 pacTBOpa COJIH;

B3aMMO/ICHCTBHE THAPOKCH/IA IMHKA C pACTBOPAMU KUCIIOT U LIEN0YEH;

pelIeHre JKCIEPUMEHTaJIbHbIX 3a7a4 1o TeMe «OCHOBHBIE KJIacChl
HEOPTraHWYECKUX COCTMHEHUI.

Ilepuoanuecknii 3akoH u Ilepuoguyeckasi cucremMa XHMHYECKHX
jemeHnTOB /I. . MeHeneeBa

Ctpoenue aTtoMoB. XuMuueckasi CBA3b. OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIE
peaKLMH.

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMHUUYECKUX dJEeMEHTOB. [loHsiTHE O
rpynnax (ceMencTBax) CXOJIHBIX AJIEMEHTOB: LIEJIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajlax, Tallor€HaX, WHEPTHBIX (OJaropoJHbIX) razax. OJEMEHThI, KOTOpHIE
00pa3yroT aM(poTepHbIE OKCUJIBI U TUAPOKCHUIBI.

[lepnomnueckuit 3aKOH. OTkpeITHE Ilepnognueckoro 3aKOHa.
[lepponnueckas cucrema xumudeckux snemeHtoB I WM. Mengeneena.
Kopotkoneprnoanass u muHHOMEepuoaHas (opmer Tabmuiel «llepuogmaeckas
cuctemMa xuMmuueckux aiemeHToB /. 1. Menneneesay. [lepuonsl u rpynisl (A- u
B-rpynmsr).

Crpoenue aromoB. CocTtaB aTOMHBIX sjaep. M3orombl. PagnoakTHBHOCTS.
DONEeKTPOHBI. DJEKTPOHHAS OpOUTAIb. DJHEPreTUYECKUe YPOBHH U TOIAYPOBHHU
atoma: S-, P-, d-opOurtamu. DJEKTPOHHBbIC KOHMDUTYpPALUH U IJICKTPOHHO-
rpaduueckue Gopmynbl aToMOB. (DU3NYECKHUI CMBICT MOPSAKOBOTO HOMEpa,
HOMeEpa IMepuoja U rpymnbl 31eMenTa. CTpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xuMuueckux 31eMeHToB [lepuoanueckoii cuctemsl 1. 1. MeHnneneena:
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pacipeielieHUe 3JIEKTPOHOB MO JHEPreTUYECKMM YPOBHSAM, IMOJYPOBHSM |
opoutaisam. Ousndeckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUNIMYECKUX CBOMCTB MO TpynlaM H NEPUOAM.
N3menenne KHUCJIOTHO-OCHOBHBIX CBOMCTB COCJIMHEHUN XMMHUYECKHX BJIEMEHTOB B
nepuojiax M rpynmnax. XapaKTepUCTUKA XHUMHUYECKOTO dJIEMEHTa MO €ro
nojoxenuto B llepuoanueckon cucreme JI. 1. Menneneena.

3nauenue [leproanueckoro 3akona u [lepuoanM4ecKkoil CUCTEMbI XUMHUECKHUX
BJIEMEHTOB I Pa3BUTHA Hayku W TpakTuku. [[. M. MeHneneeB — y4deHbId H
rpaXaHUH.

DIJIEKTPOOTPUILIATEIIBHOCTh XMUMHUYECKUX DJIEMEHTOB. XHMHUYECKas CBA3b.
Buapl XxMMuYeckoil CBSI3M: KOBAJEHTHAs TOJSIpHAsl CBSI3b, KOBAJICHTHAs
HEToJIsipHasl CBsI3b, MOHHAsA CBsI3b. MexaHuU3Mbl 00pa30BaHHUS KOBAJICHTHOM U
WOHHOM CBS3U. DJEKTPOHHBIE W CTPYKTypHBIE (popMyinbl BemiecTB. KaThoHbl U
AHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. THIBI  KPUCTATUTMYECKUX
pELIETOK: MOHHAS, aTOMHAs1, MOJIEKYJISIPHAA M UX XapaKTEPUCTUKHU.

Crenenb okucnenus. OmnpeneneHUe CTENEHEH OKUCICHUSI aTOMOB B
OMHAPHBIX COCJIMHCHHUSAX. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC peaKunm.
[Ipoueccel OKHUCIEHHMS W BOCCTAHOBJIEHHS. OKUCIWUTENIH W BOCCTAHOBUTEIIH.
CocraBneHne ypaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoOBKa B HUX KO3(P(DUIIMEHTOB METOJIOM JIEKTPOHHOTO OasiaHca.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SABJICHUM:

03HAaKOMJICHUE ¢ 00pa3liaMyd METAJJIOB U HEMETAJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJ IPU TOMOIIM PHUCYHKOB, MOJEIEH,
AJEKTPOHHBIX U CTPYKTYPHBIX (POPMYT;

MIPOBEJICHUE  OMNbBITOB, WUIKOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PeaKIuil (TrOpeHHe, peakIuu pa3iokKEeHUs, COCTMHECHMUS).

MexknpeaMeTHbIe CBSA3H

Peanuzanust mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYILECTBIISIETCSL YEpPEe3 HCMOJb30BAHUE KAK OOIIUX €CTECTBEHHO-HAYUYHBIX
MIOHATHUH, TaK U MTOHATUH, IPUHSATHIX B OTAEIbHBIX €CTECTBEHHBIX HAayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: ABJICHHUE (TIpOIlecc), HAy4HbIN (aKT,
TUIIOTE3a, TEOPHsS, 3aKOH, aHali3, CHHTE3, KiIacCHMHKAIMs, TECPHUOJIUIHOCTD,
HaOII0/IeHNE, SKCIISPUMEHT, MOJCITUPOBaHNE, U3MEPEHUE, MOJICITb.

®dusnka: SBICHHUS MNPUPOABI, (U3UYECKHE SBIICHHS, BEIICCTBO, TEJO,
bu3nuYecKkre BEIWYWHBI, CIAWHUIIBI H3MEPEeHHs, O0O0BEM, Macca, arperaTHbIC
COCTOSIHHE BEIIECTBA, aTOM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJa,
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CTPOEHHUE Ta30B, KUJKOCTEH U TBEPIBIX (KPUCTALIUYECKUX) TEJ, dIEKTPUICCKUN
3apsl, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hoTtocunTes, mporecchl 0OMeHa BEIIECTB.

l'eorpadusi: armocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOIbI,
MOJIE3HBIE HCKOTIAeMbI€, TOTTMBO, BOJIHBIE PECYPCHI.

TexHonorust: TexHOCdepa, MPOU3BOJCTBO, XUMHUUECKHE TEXHOJOTHH, CBIPhE,
KOHCTPYKITMOHHBIE MaTepHAIIbI.

9 KUIIACC

BemecTBo U XUMHYECKasl peaKkuust

[loBTOpeHue u yriyOieHre 3HaHUN OCHOBHBIX pa3lieloB Kypca 8 Kiacca.
Ctpoenne aromoB. (CBOWICTBA aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHbBIE U KaueCTBEHHBIE XapaKTEepUCTUKHU (pamuyc,
AJIEKTPOOTPUIIATEIIHHOCT, SHEPrus HMOHU3AIUN). [TocnenoBaTenbHOCTh
3al0JIHCHUST DJICKTPOHHBIX OpOUTAlIe aTOMOB MalbIX MepuooB. OCcoOOEHHOCTH
3alI0JIHCHUSL  DJIGKTPOHHBIX ~ OpOMTajell  aToMOB  OOJIBIIMX  TEPHOJIOB.
[lepuoauyeckass cucremMa XHMHUUYECKHUX DJIEMEHTOB B CBETE MPEACTABICHUN O
ctpoeHuu artoma. CTeneHb OKHUCJICHUS U BaJeHTHOCTh. lIpeacraBienue o
NEePUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB
(37EKTPOOTPHULIATENIBHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIbLHbIC CBOMCTBa,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUJIOB) OT CTPOEHHUS aTOMA.

Crpoenue BemiecTBa. BelectBa B TBEpAOM, XKHUIKOM M Ta3000pa3HOM
COCTOSIHUU. Buabl XMMHYECKOW CBSI3U: HMOHHAs, KOBAJICHTHas (HEMOJspHasi,
NoJIApHasA); OOMEHHBII W JOHOPHO-aKUENTOPHBIA MEXaHW3M O0Opa30BaHUS
KOBAJIEHTHOU CBSI3U.

MexxMoneKysipHble B3aUMOJEHCTBUSL (BOJOpOJHAs CBSI3b, CUibl BaH-nep-
Baannca). Tunbl KpUCTALIMYECKUX PEUIETOK — aTOMHAsi, MOHHAs, METaJUTM4YecKas,
MOJICKYJISIpHAst — 1 OCOOCHHOCTH WX CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIIa KPUCTAJUIMYUECKOMN PEIIETKU U BUIa XUMUYECKON CBSI3H.

OcCHOBHbIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHMS  XUMHUYECKUX  PEaKIUil.
Knaccudukaiys XuMUYECKUX PEAKIUN 10 PAa3THYHBIM TpH3HAKaM (110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEMIECTB, MO TemiIoBoMy 3¢dexTy, o
U3MEHEHUIO CTENIEHEN OKUCIICHUSI XMMUUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTaJau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIECTB).

DJIeMEHTbl ~XMMHYECKONM TEPMOJMHAMUKHU. ODHEPreTuka XUMHUYECKHUX
peakiuii. TermnoBoit >(pdekT XuMHUYECKOW peakIuu. IK30- U SHIOTCPMHUUYCCKHE
peakuuu, TEepPMOXMMHUYECKUE YypaBHEHHMS. 3akoH lecca W €ro CleacTBUS.
Brrunciienns o TepMOXUMHUYECKUM YPABHEHUSIM.
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[ToHATHE O CKOPOCTM XUMHYECKOM peakUuH. 3aKOH JIEUCTBYIOUIUX Macc.
@aKkTOphl, BAUSAIONIME HA CKOPOCTh XUMHYECKON pEaKIUu. DHEPrus aKTUBAIUU.
[Tonsitue o karanuze. depmenTtbl. UTHrHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonarue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcinoBus cMmemieHus
XUMHYECKOro paBHOBecHs. (DakToOphl, BIHUSIOMIME HA COCTOSHHE XUMHYECKOIO
paBHOBecus. [IporHo3upoBaHWe€  BO3MOXKHOCTM  IPOTEKAHHUS  XUMHUYECKHX
NPEBPAILCHUN B Pa3JIMYHBIX YCIOBHUSIX Ha OCHOBE NPEICTABICHUN 00 M3YYEHHBIX
AJIEMEHTaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKiuu. OkucnuTeNnbHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA XMMHUUYECKUX AJIIEMEHTOB, 3aBUCUMOCTb OT CTEIIECHU
OKHCIICHHS. BakHbple OKHCIHTENIM W BOcCcTaHOBUTENW. [lepmaHranar kamus
(xapakrepuctuka). CocTaBiieHHE YpPaBHEHUM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakluii ¢ UCTIOIB30BAHUEM METOA AJIEKTPOHHOr0 OajaHca.

DJIEKTPOJIUTHYECKAsT IUCCOLMANMS. XUMHYECKHE PEAKUIUH B pPACTBOpax.
Teopus sneKkTpoaUTHYECKOM aAuccouuanuu. PacTBopeHue Kak — (DU3MKO-
XxuMuuyeckui npouecc. [lonaTne o ruapatax U KpUCTAIIIOTHIPATaX. DIEKTPOJIUATHI
U HedNeKTponuThl. KaTmoHbl, aHMOHBI. MeXaHu3M JOHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XUMUYECKOM CBs3M. CuiibHblE U ClIa0ble 3JEKTPOJIUTHI.
Crenenp nucconuanyiv, KOHCTaHTa auccounanuu. MloHHOE mpou3BENEHUE BOBI.
Bopoponneiii  mokazarens. WMHAMKATOpPBIL. DJNEKTPOIUTHYECKAS JAUCCOLUAAIMUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuyn nonHoro oomMeHa. Y clioBHs MPOTEKAHUSI peaKluii HIOHHOTO OOMEHa.
MonexkynspHele, IOJIHBIE U COKPAIIEHHbBIE NOHHBIE ypaBHEHN peakunii. CBOKCTBa
KHUCIIOT, OCHOBAHHMM W COJIE€H B CBETE MPEIACTaBICHUN 00 3IEKTPOIUTHYECKOM
mucconuanyuy. KauecTBeHHble peakiii Ha HOHBL.

I'mpponus coneit. loHHBIE ypaBHEHUS TMAPOJIA3A COJEU. XapakTep cpeasl B
BOJHBIX PACTBOPAaX COJIEH.

OKCHEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SBICHUH: O3HAKOMJIEHHE C
MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHWMYECKHUX BEIIECTB — METAJIOB U
HeMeTauioB (TpaduTta U anmasa), CIIOKHBIX BEIIECTB (XJIOpU/Ia HATPHs);

MCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU PEaKIMU OT BO3IECUCTBUSA
pasnTUYHBIX (haKTOPOB;

OTIBITHI, WJUTIOCTPUPYIOIIHE 00PAaTUMOCTh XUMHYECKUX PEAKIIHIA;

VCCIICJOBAHNUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IpoOLiEcCa AUCCOLUALNAN
KHCJIOT, IIEJIOYSH U COJICH;

MPOBEJECHUE ONBITOB, WIUIIOCTPUPYIOLIUX NPU3HAKUA MPOTEKAHHS pPEaKIIH
MOHHOTO 0OMeHa (0Opa3oBaHUE OCaJIKa, BBIJICIICHHUE Ta3a, 00pa30BaHKUE BOJIbI);
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NpUMEHEHUE MHAMKATOPOB (JIakMyca, METUIIOpamka U (heHondTanienHa) s
OMpEe/ICNICHHS XapaKTepa Cpeibl B pAaCTBOPAX KHUCIOT, OCHOBAHUW U COJIEH;

MPOBEACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIUi (TOpEHHE, PEAKIIUU PA3JIOKEHHUS], COCITUHEHUS );

pacro3HaBaHHE€ HEOPTraHUYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX
peaKkuii Ha UOHBI;

pelIEHHE SKCHEPUMEHTANbHBIX 3a7a4y 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE peakiuu», «l'uaponus couei», «IAEKTPOIUTHUECKAS
JTUCCOLIAALIMS.

HemeTanibl 4 MX coeIMHEHUSA

OO6mass xapakrtepuctuka HeMeTauioB. OCOOEHHOCTHM CTPOCHHS aTOMOB
XUMUYECKUX DBJIEMEHTOB, MPOCTHIX BEHIECTB, ayioTponus. OKUCIUTENbHO-
BOCCTAaHOBHUTEJIbHbIE CBOMCTBa HeMeTayuioB. CpaBHUTENIbHAS XapaKTepUCTUKA
COEAMHEHN HEMETAILIOB.

OO6mias xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTU CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — rajoreHoB. XHMHYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMozeiicTBUE €  MeTajulaMHM, HEMeTajUlaMH, BOJOM,  UIeJoYamHu).
XnopoBopopoa. ConsiHas — KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJYy4YEHUE,
IpuMeHeHue. JlencrBue xiaopa W XJIOPOBOAOPOJA HAa OpraHu3M YeJoBeEKa.
Baxueiimme xmopuasl W MX HaxoxiaeHue B nopupone. llonsitue o
KHUCIIOPOACOEPKAIUX KACIOTAX XJIOPA U UX COJISX.

VVIA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucieHus. CTpoeHrne U pU3nYecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAa U
cepbl. AJUIOTPOIHbIE MOAM(DHUKALMU KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepsl (B3aUMOJICHCTBUE C HEMETaJulaMHd, MeTalylaMd, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOM kucinoTamu). CepoBOAOPOJ, CTpoeHue, (HU3UYECKHe U
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA). OKCHbI
Cephbl KaK MpPEACTaBUTEIN KHUCIOTHBIX OKCHUAOB. CepHUCTas KUCIOTa U €€ COJIHM.
Cepnas kucioTta, (uU3MUECKHUE€ U XUMHYECKHE CBOHCTBa (0oOmme Kak
IpeICcTaBuTeNsl Kilacca KUcCiIoT U crnenuduueckue). Comu CEpHON KHCIIOTHI.
XUMHUYECKHUE PEAKIUH, JIKAIINE B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOJy4eHus
cepHOil kucnoThl. [IpencraBieHus 0 XMUMUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HuUM mnpodeccusax. [IpuMenenue cepHod KUCIOTHI U Cynb(daroB. KauecTBeHHBIC
peaknmu Ha Ccynb(QUT-, CyIbQuI- U cynbhar-aHuoHB. HaxoxkneHwe cepsl U ee
COCMHEHUNW B nOpupojae. XUMHYECKOE 3arpsA3HCHUE OKPYX AUl Cpenbl
COCIMHEHUSIMU Cephbl (KUCIOTHBIC JOXIM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
pEeAOTBPAILICHHUS.
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O6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B IMpHUpoje, (HU3HUECKHEe U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBUE C METAJNIaMH, BOJAOPOJOM, KUCIopoaoM). Kpyrosopor azora B
npupojie. AMMHUAK, €ro (U3NYECKMe W XHMUYECKHE CBOICTBa (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBAa BOJHOTO pacTBOpa), IPUMEHEHHWE U TMOJyYeHUE B
7abopaTopud M TPOMBINUIEHHOCTH. MOH amMMOHMS, JTOHOPHO-aKIENTOPHBIN
MexaHu3M ero oOpaszoBanus. Coiin aMMOHUS, MX (U3MYECKHE W XUMHYECKHE
CBOMCTBa (pa3oXeHHWe W B3aUMOJICHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBennast peakuus Ha uoHbl ammoHusi. Oxcuael azora (I, I, I, 1V, V).
A3zoTtucTast KUCJIoTa. A30THas KUCIIOTA, €€ MOJIy4eHHe, PU3NYECKUe U XUMUYECKHEe
cBoiicTBa (0OlIME Kak TMpeACTaBUTENs KJacca KHUCIOT W cheuuduyueckue),
npuMeHeHue. XHUMHUYECKHE pEeaklUM, JIeKallue B OCHOBE IMOJIYYEHHS] a30THOMU
KHUCIIOTBl B MPOMBINITIEHHOCTH. HuTpathl 1 HUTpuTHl. KauecTBeHHBIE peakIuu Ha
HUTPAT- U HUTPUT-AaHUOHBL. XHMHYECKOE 3arpsi3HEHHE OKpYXaIolled cpeibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3/AyXa, MOYBBI U
BOJIOEMOB).

®ochop, amnorponHsie wmoaupuxanuu (pochopa (O6enblii UM KpacHbIN
docdop), puznueckue U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJJIaMH,
KHUCIIOPOAOM, rajJor€HaMu, KOHLIEHTPUPOBAHHBIMH a30THOM M CEPHOM KHUCTIOTAMH).
Oxkcuast dochopa (I, V), dochopnas kuciora, ¢uzM4eckue U XUMUUYECKHUE
cBolCcTBa, nonyueHue. KauectBenHas peakuust Ha Qocdar-uonsl. [IpencraBnenus
o rayjoreannax ¢ocdopa (111, V).

[lonsiTue 0  MHHEpalnbHbIX  yAOOpeHHsiX. A3o0THblE, (ochOopHBbIE,
KOMIUIEKCHbIE ynoOpeHHs. XHMHYECKOE 3arpsi3HEHHE OKpYKAroLIel cpenbl
coeMHEHUsIMU a3ota u (ocdopa.

Obmas xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS.

VYrnepon, amgorpornHsie Mogudukanuu (rpadut, anmas, Gymiepen, rpades,
HAaHOTPYOKHM), (QHU3MUECKHE ¢ XUMHUYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB
(B3aUMOJICHICTBUE C METaJJlaMH, HEMETalIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoii kucnoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcugpl yriepoaa, ux GuU3NYECKue U XUMUYECKHUE CBOWCTBA, JICHCTBHE HA >KUBBIC
OpraHM3MBbl, MOJIYYeHHE U MPUMEHEHHE. DKOJIOrnueckue npodiaemMsl aTMocepsl,
cBs3aHHble ¢ okcuaoM yriepoga (1V). VYronpHas kuciota U ee COJIH, HX
¢u3nyeckue U XMMHUYECKUE CBOWCTBA, MOJydeHHE M NpuMmeHeHue. KapOoHatsl,
rUIpoKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.
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[lepBoHauanbHBIE MOHATHSA 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja: yriaeBoJaopoAbl (MeTaH, dTaH, ATUJICH, alleTHJICH), STaHOJI, TIUICPUH,
yKCycHasi kuciota. [IpupogHbpie MCTOUHUKHU YTIIEBOJOPOJOB (Yroib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI HX MEPEPaOOTKH, UX POJIb B OBITY U MPOMBIIILICHHOCTH.
[TonsiTue 0 OMOTOTHYECKH BaXKHBIX OPraHWYECKUX BEIIECTBAX — JKHUpax, OeiKax,
yriaeBoJdaX — M WX POJM B KU3HM 4YeNOBeKa. EJIMHCTBO OpraHUYecKuX U
HEOPTraHWYECKUX COCTMHEHUI.

Kpemuuii, ero ¢usmyeckue u XMMHYECKHE CBOMCTBa (B3aMMOJCUCTBHE C
METaJJIaMU, KHCIIOPOJOM, YTJIEPOJOM, TaJloreHaMM), MOJyYeHUEe U MPUMEHEHUE.
Ponb kpemuust B npupojie u texuuke. Oxcun kpemuus (1V), kpemHueBas kucnora,
CUWIMKATHI: (DU3UYECKUE M XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE W MPUMEHEHUE B
OBITY W TPOMBINIJICHHOCTH. Ba)kHEWIIINEe CTPOUTEIIbHBIC MaTEpHAJIbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbpl 6€30MacCHOTO UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HU.

bop. Ocobennoctu ctpoenus aroma. O0muMe npencTaBiaeHuss 0 GU3NIECKUX
Y XUMUYECKUX CBOMCTBax. bopHas kucmora.

DKCHEPUMEHTAIBHOE N3YYCHHE BEIICCTB U SIBJICHUIA:

O3HAKOMJIEHUE C 00pa3laMu MPUPOIHBIX XJIOPHUAOB (TATIOT€HHUIOB);

MIPOBEJICHUE OMBITOB, OTPAXKAIOMUX (PU3NYECKHUE M XUMHUYECKHE CBOWCTBA
TraJIOr€HOB U UX COCIUHECHUM;

M3yYECHHUE CBOMCTB COJITHOM KUCIOTHI;

IIPOBEICHNE KaUYEeCTBEHHBIX PEAKIMA HA XJIOPHUI-, OpPOMUI- U UOIUI-UOHBI U
HAOJTFOICHHUE TTPU3HAKOB X MPOTEKAHUS;

03HAaKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOIHBIX COCTUHEHHUI;

HaOmroJieHue  mpoiiecca  OOyriauMBaHUs — caxapa  [OJ  JeHUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI;

U3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHON KHUCIOTHI;

MIPOBE/ICHNE KAYEeCTBEHHBIX peaKIuil Ha cynbdum-, cymbPur- u cynbdar-
WOHBI U HAOJTFOICHHE PU3HAKOB X MPOTCKAHNUS,

O3HAKOMJICHHE ¢ (DU3MYECKUMHU CBOWCTBaMU a30Ta, (ochopa u wux
COEIMHEHM, 00pasamMu a30THBIX U (HOCHOPHBIX YI0OpEHUH;

NOJIyYeHHE, COOMpaHue, paclno3HAaBAHME W HM3y4YEHHE CBOMCTB aMMHaKa,
V3y4YCHHUE CBOMCTB COJIE aMMOHHS;

MIPOBE/ICHNE KAYECTBEHHBIX PEAKIM Ha MOH aMMOHUS, HUTPUT-, HUTpAT- U
dbocdaT-uoHBI ¥ U3yUEeHUE MPU3HAKOB MX MTPOTCKAHUS;

V3y4YCHHUE B3aUMOJEHCTBUSI KOHIIEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO,
cBOMCTB (0oCHOPHOI KUCIOTHI U €€ COJIeH;
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O3HAKOMJIEHHE C MOJENIIMU KPHUCTaUIMYECKUX PEIIeTOK aimasa, rpadura u
¢ymiepeHa, ¢ mpoiueccoM aacopOIMU PaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM
yIJIEM M YCTPOMCTBOM IPOTUBOIa3a;

HoJyyeHue, cooupaHue, paclio3HaBaHUE M HM3YYEHHE CBOMCTB YIJIEKHCIIOTO
rasa;

IPOBEJCHUE KAaYECTBEHHBIX pEakUuil Ha KapOOHAT- W CHJIMKAT-UOHBI U
U3y4EHHE NPU3HAKOB UX IPOTEKAHMUS;

U3y4eHUE B3aUMHBIX [IPEBpPALICHUH KapOOHATOB U T'UAPOKApOOHATOB;

O3HaKOMJIEHHE C oOpa3llaMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
IPOLYKUMEN CUIIMKATHON MPOMBIIIJIEHHOCTH;

pelIeHrE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHelInne HeMeTauIbl U UX
COEAUHEHUS.

Metaunbl 1 X COeIMHEHUS

OOmue cBoiictBa MeTauioB. OOmas XapakTepUCTHKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX IMOJIOKEHUS B llepnonnueckoit cucreme
xumMuueckux 3nemeHToB 1. 1. MenneneeBa u ctpoenus aromoB. Mertaisl A- u b-
rpymni. CTpO€HME NPOCTBIX BEIIECTB — METAUIOB. Meramudeckas CBA3b H
MeTaJInYeCcKasi KpUCTAIUIMYECKasl pelieTka (MpUMUTHUBHAs KyOuueckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOHnueckas, IPaHELEHTPUPOBAHHAS KyOHnueckas,
reKCaroHaJlbHasl TUIOTHOYMAKOBAaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJUIOB OT CTPOCHMS KPHUCTAJUIOB. OJEKTPOXUMUYECKUN PAI HANPsHKECHUN
MeTaiuioB. OOUMe XMMHUYECKHE CBOMCTBAa MeTauioB. O01ue cnocoObl MOayYeHUs
METAJUIOB, METALTYPrus. DJIEKTPOJIU3 PACIlJIaBOB U PACTBOPOB COJIEN KaK OJIMH U3
Ccroco0OB TMOJIy4eHHs] MeTauioB. [loHATHE O KOpPpO3UM METAJJIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTalb, YYryH, AIOPATIOMHHHM,
Opon3a). [IpuMeHeHne METAIIJIOB U CIVIABOB B OBITY M MPOMBIIIIIEHHOCTH.

Memannvt A-epynn

[I{erounple MeTaJuIBL: TOJIOKEHKUE B [lepronnueckoil cuctemMe XMMHUYECKHUX
anemeHToB Jl. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHE B IMPHUPOJIE.
Puznyeckne U XMMUYECKUE CBOMCTBA (HA MPUMEpPE HATPHs U Kaus), MOJyYEHUE.
Oxcuibl ¥ THAPOKCUABI HATPUS W Kanus. [I[puMeHeHne ea0uHbIX METaIOB U UX
coeauHeHni. bruosornyeckas poap HaTpus U KaJusl.

[[lemoyHO3€MENBbHBIE METAIBI MAarHWM W KAJIBIUM: TIOJIOKEHHE B
[Iepronnueckoii cucremMe xumudeckux siemMeHToB 1. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJACHHE B pupoje. Pu3nueckue 1 XUMHYECKHE CBOMCTBA MarHusl
U Kanblus. BaxHeillne coeluHEHUs KaiabLUusg M MarHus (OKCHJI, TUAPOKCH],
COJIM), CBOMCTBA, MpuMeHeHHe. JKecTKOCTb BOJBI M CIOCOOBI €€ YCTpaHEHUS.
Kpyrosopot kanbuus B mpupo/e.
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AmomMuHui: nojiokeHue B [lepruoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpoeHUE aroma, HaxOXAeHUE B mpuponae. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA aTIOMUHHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCU]IA
antoMuHus. [I[puMeHeHune antoOMUHUS U €ro CILIABOB.

Memannwvt b-2pynn

OOmas xapakTepucTHka MeTauioB b-rpynn (moOOYHBIX MOArpYyMN):
nonoxxenue B llepmommyeckonn cucreme xumudeckux oanementos J.  H.
MeneneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB. SIBJIEHUE «IpoBajay 3JIEKTPOHA Ha
IpUMepe CTPOSHUSI aTOMOB XpoMa, MeJiu, cepedpa. BalieHTHbIE COCTOSIHHSI aTOMOB
d-a/1leMEHTOB, CTENEHU OKHCJICHHS AaTOMOB B COCJAMHCHUSX. 3aBHCHUMOCTD
KHCJIIOTHO-OCHOBHBIX CBOWMCTB OKCHJOB M THAPOKCHJIOB METANIOB OT 3HAYCHUS
CTEMICHH OKUCJICHUS DJIEMEHTa B COEJMHEHHM (Ha MpPUMEpPEe COCAMHEHUU XpoMa).
[TepBoHauanbHbBIC MPEICTABICHUS O KOMIUIEKCHBIX COSTUHEHUSIX.

Menps u cepeOpo: CTpOEHHE aTOMOB, CTETEHH OKHcleHUs. OOmiue KpaTkue
npeAcTaBiIeHUsS O (PU3MYECKUX M XUMHYECKMX CBOMCTBaX IPOCTHIX BEIECTB
(B3aMMOJICUCTBUE C KUCIOTAMHU-OKUCIUTEISIMU), 00 UX OKCHJIaX, TUIPOKCHUJIAX U
coJisiX, uX npuMmeHeHuu. lIpeacrarieHus o6 aMMHUAYHBIX KOMIUIEKCaX cepedpa u
Meu. KauecTBeHHbIE peakiluu Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENEHb OKUCIICHU. XapaKTEePUCTUKA (PU3UUECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHUE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THUIPOKCU/IA.
KauecTBeHHbIE peakIluu Ha KaTUOHBI IIMHKA.

Keneso: crpoenue aroma, CTeneHW OKucIeHHs. Haxoxnenue B mpupone.
®dusnyecKkue U XUMUYECKHE CBOMCTBA JKeJie3a, MpUMeHeHre. buongornueckas poib
xenesza. Okcuapl, ruapokcuasl u conu xeneza (Il) u xeneza (ll), ux cocras,
CBOMCTBa U ToiydyeHue. KauecTBEeHHbIE peaklMd Ha KaTUOHBI >kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kenes3a. [Ipon3BoACTBO YyryHa U CTaJIu.
DKOJIOTHYECKHUE POOIEMBI, CBA3aHHBIE C METAJUTYPrUYeCKUMU TPOU3BOICTBAMMU.

DKCIEPUMEHTAIIbHOE U3YYEHUE BEILIECTB U SIBJICHUI:

O3HAKOMJICHHE C O0OpasmamMu METALIOB W CIUIABOB, HX (PU3UYECKUMH
CBOMCTBAMU;

MOJEIUPOBAHUE METATUIMYECKON KPUCTANIMYECKON PEIIETKH;

W3Y4YEHUE B3aUMOJCHCTBHUS METALUIOB C BOJOH, C PACTBOPAMHM COJEH H
KHCJIOT, MCCJIEIOBAHUE MPOLIECCOB AJIEKTPou3a pacTBopoB xjopuaa meau (1) u
MOANIA Kaldusl, KOPPO3UU METAILIOB;

U3Y4YCHHE OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHIOB KalblUS W HATPUSA C
BOJIOM, UX TUAPOKCHUIOB — ¢ okcuaoM yriepoja (1V) u kucioramu;

U3YYCHHE CBOMCTB KapOOHATOB M TUIPOKAPOOHATOB KaJIBIUs, KECTKON BOJIBI;

W3Y4YEHUE MPOLIECCOB MOIYYEHUS THAPOKCUIOB KeEIe3a, X XHUMHUYECKHX
CBOIICTB;
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W3YYCHHE MPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEaKIIMili Ha MOHBI (MarHus,
KaJblIUs, aJTIOMUHMS, [IMHKA, jkele3a (2+) u xenesa (3+), menu (2+);

HAOJIIO/ICHUE M OMHMCAaHUE OKpaIIMBaHUS IJIAMEHU MOHAMU HATpHS, Kalusd U
KaJIBLIUS;

uccienoBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIA AITIOMUHHS, THAPOKCHIA
xpoma (111) u runpokcuia NUHKA;

pelIeHNE SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme MeTauibl U uX
COEAUHEHUS.

XuMus 4 OKpyKamIuas cpeaa

BemectBa © Marepuanibl B MOBCEAHEBHOM KHU3HU 4YeJIOBEKa. BaxkHeuiue
BEIIECTBA W MaTepuaibl, 00JIacTU UX NMpUMEHEHUs. be3omacHoe HCMOIb30BaHUE
BEIIECTB M XUMHUUYECKUX peakiuil B ObITy. IlepBas moMoIis Mpu XUMHUYECKUX
0’KOTaxX W OTPABJICHUSIX.

Hosble MaTepuraibl U TEXHOJIOTUH. [ [pUHIUIIBI «3€JIEHOW XUMUM.

OCHOBBI IKOJIOTMYECKON TPaMOTHOCTH. XHMHUSI U 3JI0POBbE. 3HAUYCHUE
U3Y4aeMbIX XMUMHUYECKUX 3JEMEHTOB M MX COCIUHEHHUH sl (YHKIIMOHUPOBAHUS
opranu3Ma yesnoBeka. [IoHsTHE 0 3J0pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelibl. DKOJOTUUECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COEMHEHUSIMU YTJIEPOJIa, a30Ta, CEPbI, TSHKENBIX MeTaIoB. [ToHsTHE
o IIJIK. Ponp XxuMuM B pelIeHUH SKOJIOTUYECKUX TPOOIIEM.

DKCNEPUMEHTAILHOE M3YYEHHE BEIIECTB M SBJICHUIN: O3HAKOMIICHUE C
oOpasnaMu MaTepuajioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHBIE MaTepUalibl),
ONPEAECICHUE KUCIOTHOCTA NPUPOAHBIX BOJ, MOJECIMPOBAHUE IMpolecca
00pa3oBaHus KUCIOTHOTO J0XK /IS, U3yYEHUE €ro BO3ACHCTBUS HA MAaTEPUATIBI.

IloBTOpeHHe M 00001IeHHEe 3HAHMH OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[Tepunonnueckuit 3akoH u lleproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB B
CBETE MPEJCTaBICHUN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COEJJMHEHUN B NIEPUOJIAX U FPyIIax.

CrpoeHue BelecTBa B TBEPJOM, JKUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMUYECKON CBSI3U. 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOU
PEILIETKA U BUJA XUMUYECKOM CBSI3HU.

Knaccudukanus XuUMHYECKHMX PpPEAKIUN 1O Pa3IMYHBIM  TMPU3HAKAM.
[IporHo3upoBanre BO3MOXKHOCTH MNPOTEKAHUS XWMHYECKUX IPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSX HAa OCHOBE MNPEACTABICHUN XHUMWUYECKOM KHUHETUKU U
TEPMOJIMHAMUKHU.

XUMHUYECKHE peakuu B pacTtBopax. I maponns cosent. Peakium okucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.
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CBoiicTBa KHCIIOT, OCHOBAaHHMH M COJCH B CBETE MpEJACTaBICHUH 00
ANEKTPOJIUTHYECKON  JUCCOLMAIMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuusx.

Mescnpeomemmunie cea3u

Peanuzamus MeXnpeaMeTHBIX CBA3€H MNpU W3YYEHHM XUMUU B 9 Kiacce
OCYHIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSTHUH, TaK ¥ MIOHATUM, TPUHATHIX B OTACIbHBIX €CTECTBEHHBIX HAYKaX.

OO01ue ecTeCTBEHHO-HAYYHbIEC TIOHSTHS: ABJIEHUE (TIpOlecc), HAy4YHbIN (DaKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIu3, CUHTE3, KiIaccuduKaiusi, NEPUOJUYHOCTD,
HAOJIIO/ICHUE, DKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepUabl.

®dwu3nka: BEIIECTBO, TENO, (PU3WYECKHE BEJIWYUHBI, CIUHHUIIBI H3MEPCHHS,
Macca, 00bEM, KOJUYECTBO TEILJIOTHI, aTOMbI M MOJICKYJIbI, arPeraTHbIE COCTOSTHUC
BEIIECTBA, CTPOEHHUE Ta30B, KUAKOCTEH W TBEPHAbIX (KPUCTANIMYECKHUX) Tel,
KPUCTAIUNTMYECKAsT PEIIETKA, JJICKTPOH, SApPO aToma, IMPOTOH, HEWTPOH, HOH,
HYKJIMJI, ©30TOIIbI, KBAaHTHI, PAIMOAKTUBHOCTh, alb(a-, 0eTa- 1 TaMMa-u3IydcHue,
ANEKTPUYCCKHUH 3apsii, MPOBOAHUKH, MOTYIPOBOAHUKH, TUIICKTPUKH, COTHEUHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buonorus: skocuctema, ouocdepa, GoToCHUHTES, MPOIIECCHl OOMEHA BEIECTB,
MUHEpAJIbHBIC YIOOPEHHS, MHUKPOJIEMEHTBI, MaKpOAJIEMEHTBI, IMHUTATEIbHBIC
BELIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOpPHBIE MOPOJIBI,
MIOJIC3HBIC CKOITaeMblIe, TOTLTNBO, BOJIHBIE PECYPCHI, TUTAaHETa 3eMIIS.

TexHomorus: CTPOUTENbHBIC  TEXHOJIOTUH,  CEIhCKOXO035HCTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTHUH AJIEKTPOHHOHN TPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.
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[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOIPAMMEI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJNbTAaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJie OOyYeHHs] XMMHUU B €IMHCTBE Y4YEOHOH WU
BOCITUTATENILHON EATEIbHOCTU 00pa30BaTEIbHON OpraHu3alii B COOTBETCTBUH C
TPaAULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU
IEHHOCTSIMU, TPUHATHIMA B OOIECTBE MpaBWJIAMU U HOPMAaMHU TOBEJACHHS U
CIIOCOOCTBYIOT TMpoOllecCaM CaMOTMO3HAHUsS, CaMOpPAa3BUTUS U  COLMAIU3ALNU
oOyyarommxcs.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpUEHTAUMU U
paclIMpeHne OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) maTprMoTHYEeCKOro BOCIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY,
HAay4YHOMY M MCTOPUYECKOMY HACJIEAUI0, TMOHMMAHWE 3HAYCHUS XUMHUYECKOU
HAyKd U TEXHOJOTHH B KU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTUU DKOHOMHUKHU
Poccum u cBoero pernona;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUE O COIMAIBHBIX HOPMax M MpPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, TMPOSBICHHE KOMMYHHMKATUBHOW KYJIBTYpbl B
pa3zHOOOpa3HON COBMECTHOM ACATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIU B Mpoliecce Y4eOHOU U
BHEYUYEOHOU JESATEIbHOCTH;

FOTOBHOCTh OLICHMBATh CBOE€ IMOBEJCHHE M MOCTYNKH CBOUX TOBAPHUIIEH C
MO3UIMA HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUUI
MIOCTYIIKOB;

3) popMupoBaHNS IEHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEJCTABIEHUS O BEIIECTBE M XUMUYECKOM PEAKIUU,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U HEOOXOIUMBIE NS
MMOHUMAaHUSI CYIIITHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHWE LIEHHOCTH HAYYHOI'O0 MO3HAHUS JJIs PA3BUTHUS KaXKJIOrO YEIOBEKa
U TIPOU3BOAMTEIIBHBIX CHJI OOIIECTBA B IEJIOM, POJIM U MECTa HAyKU «XUMHUS» B
CHCTEME HAyYHBIX MPEACTABICHUM O 3aKOHOMEPHOCTSX Pa3BUTUS NPUPOIBI,
B3aMMOCBS3SX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUYECKOU CPEAOM;

Mo3HaBaTeIbHAs MOTHBAIMS W HMHTEpEC K OOY4YEHUIO0, TOTOBHOCTh H

AOKVM%QO%QI?C]AL%%%POIEOVIggMﬁ)CBrgSBHTH}O M CaMOOOpa30BaHHI), K HCCHGI{OB&TGHBCKOﬁ
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JeSITEIbHOCTA, K OCO3HAHHOMY BBIOOPY HAINpaBIEHUS W YPOBHS JaIbHEHIIETro
o0yueHus;

4) BOCIUTAHNS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3/I0pPOBBI 00pa3 KU3HU, OCO3HAHUE TMOCIEIACTBUN M
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHS),
HEOOXOJIUMOCTH COOJIFOJICHUS TpPaBHJI O€30MacHOCTH MpU  OOpaIIeHUU C
XUMUYECKMMH BEIIECTBAMU B YYEOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOro BOCIMTAHMS:

dbopMUpOBaHUE I[IEHHOCTHOTO OTHOIICHHS K TPYJOBOW JESITENIbHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YesIOBEKa M K MCCIIEIOBATEIbCKON AESTEIHLHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTRE;

pa3BuTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XMUMHEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU cdepbl, 0CO3HAHKWE BO3MOKHOCTU CaMOpealin3alii B 3TOM
chepe;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

0CO3HaHHE HEOOXOAMMOCTHU OTHOIIICHUS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKpY)Kalollel cpelibl; OCO3HaHUE TIJI00aTbHOrO0 XapakTepa HSKOJOTMYECKHUX
npoOjeM U MyTell UX pelieHUs; COCOOHOCTh MPUMEHATH 3HAHUS, MOJTydaeMble
Py U3YUYECHUU XUMUHM, JJISI PEIICHUsS 3a/lad, CBS3aHHBIX C OKPYXaIOIIEH cpesoil;
AKTUBHOE HENPUATUE JACUCTBUN, NPUHOCAIIMX BpPEN OKPYKAWOLIEH CpEXeE;
OCO3HAHME CBOEH POJIM KaK rpaxaHWHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBS3U
IPUPOTHOM, TEXHOJIOTMYECKOW M COLMAJIBbHOM Cpel; TOTOBHOCTh K YYaCTHIO B
MPAKTUYECKOMN ACSITEIbHOCTU AKOJOTUUECKON HAMPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIE Pe3yJbTaThl 00yYaIOIMMUXCS, OCBOMBIIMX MPOrPaMMy IO
XUMHH OCHOBHOT'O OOIIEro 00pa3oBaHus, BKIIIOYAIOT:

YCBOCHHE MEKIUCIUTIMHAPHBIX (MEKIPEIMETHBIX) MOHATUN, OTPAKAIOIUX
MaTepUaJbHOC €IMHCTBO MHpa M IIPOIECC ITO3HAHUSA (BEIISCTBO, CBOMCTBO,
SHEPrus, SBJICHHE, HAYYHBIH (haKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TCOPHS,
HaOII0/IeHUEe, U3MEPEHNE, UCCIICIOBAHNE, SKCIICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCAITbHBIMU YUYCOHBIMHU JICUCTBUSAMH (ITO3HABATEIHLHBIMU,
KOMMYHHKATHUBHBIMH, PETYISATHBHBIMU), Ba)KHBIMU IS MOBBIIIEHUS
3 PEKTUBHOCTH OCBOCHHS COJACPKaHUS Y4YeOHOro mnpeamMera, (GpopMHpOBaHUS
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KOMIICTCHIIUM, a  TaKxe MIPOCKTHO-UCCIIEOBATEIBCKON  JEATEIbHOCTH
0o0y4Jarommxcs B Kypce XUMUH;

CITIOCOOHOCTh MX MCIIOJIb30BaTh B y4eOHOM, MO3HABATEILHONW M COIUAIBHOM
MpaKTHKE.

ITo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue a1eMicTBUA:

YMEHHUS HCIIOJIb30BaTh IMPUEMbI JIOTUYECKOTO MBIIIJIEHUS IPH OCBOCHUH
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHSATUM (BBIACIATh UX CYIIECTBEHHBIE
MPU3HAKU, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHSATHUAMHM); aHAJM3UPOBATh,
CpaBHMBaTh, 000011aTh, BBHIOMpPaTh OCHOBaHUSA IS KJIacCUDUKAUM U
CUCTEMATHU3alIMA XUMHUYECCKUX BEIICCTB M XUMHUYCCKHUX PEaKIUi; yCTaHABIIUBAThH
NPUYMHHO-CJICICTBEHHBIE CBSI3U  MEXKIy OOBEKTaMU M3Y4YEHHUS,; CTPOUTH
JOTHYECKUE pacCyXAcHHS (MHIYKTUBHBIC, JCAYKTHBHBIC, II0 aHAJIOTHH);
npeaiarath KPUTEPHHM W BBISBIATH OOIIME 3aKOHOMEPHOCTH W MPOTHBOPCYHUS B
U3Yy4aeMBbIX IpoIleccax M SBJICHUSAX; MPOBOJNUTH BHIBOJBI M 3aKIIOUCHUS;, YMCHUS
NPUMEHATh B TIPOIECCe MO3HAHUS TOHATHS (TIPEIMETHBIE W METalpeAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICTILHBIE TIPEACTABICHHUS — XUMUYECKHH 3HAK (CHMBOJI JIEMEHTA), XUMUICCKas
dbopMyna ¥ ypaBHEHHE XHUMHUYECKOW pEaKIMU — MPH PEUICHUN YYeOHBIX 3a1ad; C
y4eTOM OTHUX MOJICTBHBIX TIPEJICTAaBICHUA XapaKTepU30BaTh HU3ydacMble
XUMHUYECKHE BEIIECTBA U XUMHUICCKHE PEAKITUU.

Ba3zoBbie wucciaenoBaTenbckue geHCTBUS (MeTOAbl HAYYHOT0 TO3HAHUS
BeIEeCTB M SIBJICHUII):

YMEHHS TPUMEHSITh METOJbI HAYYHOTO TIO3HAHUS BEIIECTB W SBICHUN Ha
SMIUPUYECKOM ¥ TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
IIPOCKTHO-UCCIIET0BATEILCKON IEATETLHOCTH,

YMEHHS HCIIOh30BaTh IMOCTABJIEHHBIE BOMPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEILHO CTAaBUTh BOIIPOCHI;, aHAJTU3UPOBATh (DAKTHI, BBISIBIIATH
u (popmynupoBaTh MpodIEMy, OMPENEIITh IMENb W 3aJadd, COOTBETCTBYIOIIHE
pEIISHUIO MPOOJIEMBI; TIpeJIaraTh ONMKUCATEIbHYIO WM OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIATH €€ TMPOBEPKY; YMEHHS MPOBOJIUTH H3MEPEHUS HEOOXOIUMBIX
apaMeTpOB, BBIYMCIICHUS, MOJICIMPOBAHUE, HAOMIOJASCHUS ¢ SKCIICPHUMEHTBI
(pealbHBIE W MBICIICHHBIE), CAMOCTOSITEILHO IIPOTHO3MPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIECHUS W BBIBOJBI IO pe3yJibTaTaM IPOBEICHHOIO OIBITA,
HCCIICIOBAHUS, COCTABIISITh OTYET O IIPOJICIIAHHOM padoTe;

PabGora ¢ nnopmanmeii:
YMEHHUS OPUCHTHUPOBATHCS B PAa3TMYHBIX UCTOYHMKAX MH(OpManuu (HayqIHO-

uOKyMQQMMﬁ&TP&E%E?BWJ%a XMMHYCCKOI0 COACPKaHUsA, CIIPpaBOYHBIC IIOCOOH,
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pecypcsl UHTEpHETA); aHATM3UPOBAaTh HHPOPMAIIUIO U KPUTHICCKH OICHUBATDH €€
JIOCTOBEPHOCTh M HEMPOTHBOPEYMBOCTb, OTOMpATh MW  HHTEPIPETUPOBATH
uH(popMaIKio, 3HAYUMYIO JUIA PEIIeHUs Y4yeOHOW 3ajaud; yMEHUs NPUMEHSTh
pasinuHbple MeToabl u  (OPMYJIHUPOBATh 3aMpoChl TIPH IOHMCKE U 0TOOpe
uHpopManuy, HEOOXOJAMMOM Il BBHITIOJHEHUS YYEOHBIX 3a/1ad; HCMOJb30BaTh
WH(OPMAIITMOHHO KOMMYHHUKATHUBHBIC TEXHOJIOTMM U pa3]IMYHbIC TTOMCKOBBIC
CHUCTEMBI; CaMOCTOSTEIBLHO BBIOMpATh ONTUMAJIBHYIO (OPMY MPEACTABICHHS
uHpopmanuu (CXembl, TpaduKu, aUarpaMMbl, TaOJWIBI, PHUCYHKH W JPYTHE
(GOpMBI); YMEHHS HUCIIOJIb30BaTh HAyUYHBIN S3BIK B KauyeCTBE CPeACTBa pabOTHI C
XUMUYECKON WHGOpMaNKEH; TPUMEHATh MEXKIpeAMETHbBIC ((pu3udeckue u
MaTeMaTHYCCKHE) 3HAKU M CHUMBOJIBI, (hOpMYIBI, aOOpeBHATYPBI, HOMCHKIIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CMMBOJUYECKHE  CpPEICTBA
HATJISLTHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

1) ymenus oOuieHust (IMCbMEHHON U YCTHOM KOMMYHUKALIMH):

NPEACTaBIATh MOJYYECHHBIE PE3yNbTaThl MO3HABATEIBHOM JAESITENIBHOCTU B
YCTHBIX M TMCbMEHHBIX TEKCTax; MYyOJUYHO BBICTYNATh C MpPE3eHTALMEH
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCHEpUMEHTa (MCCIeI0BaTeIbCKOM
71a00paTOPHON MM MPAKTUYECKOU pabOThI, y4€OHOTO MPOEKTA); B XOJIe AUAJIoTa U
(MJIM) TUCKYCCHUU 3a/1aBaTh BOIIPOCHI M0 00CYKIAEMOM TEME U BBICKA3bIBATh UCH,
(GopMynHpOBaTH CBOM MPEMAJIOKEHUSI OTHOCUTENIBHO BBIMOIHEHUS MPEII0OKEHHON
3a/1a4u.

2) yMeHHs y4eOHOro COTpyIHUYECTBA (TpyNIoBasi KOMMYHUKALIHS):

y4acTBOBAaTh B TPYIIOBBIX (hopmMax padOThHI: MIAHUPOBATh OPraHU3ALUIO
COBMECTHOM pabOThl, OMNPENEISATh CBOK POJb, PACHPENeNiATh 3aJaud MEXIY
YWIEHAMHM TPYNIbl; BBIIOJHITH CBOIO 4YacTb padOThl, KOOPJMHUPOBATH CBOU
NEHCTBUSL C JECUCTBHSMHU JPYTrUX WIEHOB KOMAaHJbI, ONPEIEISATh KPUTEPHUH IO
OLICHKE KauecTBa BBIMIOJHEHHOW palOThHI; pemaTh BO3HUKAIOIIME MPOOJIEeMbI Ha
OCHOBE YydeTa OOIIMX HMHTEPECOB W COIJIACOBAHUS TIO3MIIMNA, Y4acTBOBAaTh B
OOCYXXJeHHH, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux ¢opmax
B3aUMOJCHCTBHS.

PeryasitTuBHbIC YHUBEpPCaJbHbIE YUeOHbIE 1eliCTBUS

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JIEHCTBUSIMHU
BKJIIOYAET PA3BUTHE CAMOOPTaHU3AIMU, CAMOKOHTPOJS, CaAMOKOPPEKIUU, B TOM
qyuce:
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YMEHHS peliaTh y4eOHbIE M HCCIEIOBATEIIbCKUE 3a/ladyd: CaMOCTOSTEIHHO
BBIOMpATH CIOCO0 peleHrs yuyeOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
perieHusi, BbIOMpaTh HambOoJee MOAXOMSAIIMM C YY4ETOM CaMOCTOSITENIHHO
BBIJIEJICHHBIX KPUTEPUEB), TNIAHUPOBATH CBOIO PA0OTY MPH PEIICHUH y4eOHOM MK
UCCJIeIOBATEILCKOM  3a/Jladyd; HAa  OCHOBE  TMOJYYEHHBIX  PE3yJIbTaTOB
dopmynupoBaTh 0000IIEHNS W BBIBOJIBI, IMPOTHO3HUPOBATH BO3MOXKHOE DPAa3BUTHE
IPOIIECCOB; AHAM3UPOBATh PE3yJbTAaThl: COOTHOCHUTH CBOWM JCHCTBHS C
IUTAHUPYEMBIMH ~ PE3YJIbTaTaMH, OCYIIECTBISITh CaMOKOHTPOJIb JICATEIHHOCTH;
KOPPEKTUPOBAThH CBOIO JICATEIHLHOCTh HA OCHOBE CAaMOAHAIM3a U CAMOOIICHKH.

INNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaTbl OCBOCHMS IMPOTpaMMbl 110 XHMHU OCHOBHOIO
o0miero oOpa3oBaHus Ha yriayOJI€HHOM ypOBHE MMEIOT OOIIee COAepKaTeIbHOE
AIp0 C TMPEAMETHBIMU pe3yjbTaTaMu 0a30BOTO YpPOBHS, COIJIACOBAHBI MEXIY
co00l, YTO TO3BOJISIET PEAJIU30BBIBATH YIIIYOJEHHOE H3y4€HHE KaK B paMKax
OTACJBHBIX KJIACCOB, TAaK M B paMKax peaIu3alud HWHIAUBUIYaJIbHBIX
o0pa3oBaTeIbHbIX TPACKTOPUI, B TOM YHCIIE€ UCIIOJb3Ys CETEBOE B3aMMOICHCTBHE
opranuzauuu. [lo 3aBepuieHHH peanu3aluyd OPOrpaMmbl yriayOJIE€HHOTO YPOBHS
oOy4aroniyecsi CMOryT JeTajbHee OCBOUTh MaTepuall, OBJIAAETh PACUIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3aJjauu 00jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIE pE3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYaIOIIMMHCS HAYUYHBIX
3HaHWM, yYMEHH U CHocoO0OB JEHUCTBUN, cHeuu(UUEcCKHX s MNPeIMETHON
o0nactn «XUMHUS»; OCHOBbI HAYyYHOTO MBILUIEHUS; BHIbI JEATEIBHOCTH IO
NOJIYyYEHHIO HOBOIO 3HAHMS, €ro HWHTEpHpeTauuy, NOpeoOpa3oBaHUIO U
OPUMEHEHUIO B PAa3JIMYHBIX YYEOHBIX UM pPEAJbHBIX XU3HEHHBIX YCJIOBHSX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHHMs Ha CJEAYIOLIEM YPOBHE
o0pa3zoBaHUs.

K xoHmy oOyuenuss ¢ 8 knacce y oOydaromierocss OyayT cpopMHUpOBaHbBI
CIIEyIONIMe TpPEeIMETHbIC pe3yabTaThl HW3YYCHHS XUMHUU Ha YIIyOJICHHBIM
YpOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHH: aToOM, MOJIEKYIa,
XUMUYECKUN DJIIEMEHT, METAJI, HEMETall, aJuIOTPONus, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBAa, MOJIb,
MOJISIpHAasi Macca, MaccoBas [IOJIsl XHMHYECKOTO JJIEMEHTa B COEIUHEHUH,
MOJIIPHBIN 00bEM, OTHOCUTENbHAS TJIOTHOCThH Ta30B, OKCHU/I, KUCJIOTa, OCHOBAHHE,

COlb, amdboTepHbBII OKCHUJI, ﬂM{Jﬂﬂ’T‘PﬂI—ITJM FUOPOKCHUL, XUMHUYECKaAs peaKkl
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KJIacCU(PUKAIUS peakuil: peakiMil COCTUHEHUS, PEaKIK Pa3IoKEeHUs, peaKklun
3aMEeLIeHUs], peakuu oOMeHa, 5K30- U SHIOTEPMHUYECKHUE PEaKLUU; TEIIOBOU
ahdexT peakuuu; sAPO aromMa, IEKTPOHHBIN CIIOH aToma, aTOMHash OpOHUTAalIb,
paguyc aToMa, XMMHYECKas CBs3b, NOJIIPHAsl M HENOJSpHAs KOBAJICHTHAS CBSI3b,
VWOHHAs CBfA3b, HOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIeCTBa
(mpolleHTHAsl KOHIIEHTpaIs) B pacTBOPE, MOJISIpHAs KOHLEHTpAlusl BEIIECTBa B
pacTBOpE; BIEKTPOOTPUUATENBHOCTh, CTEIIEHb OKHCIEHHS, OKHUCIUTEIN W
BOCCTaHOBMTEIIH, OKHCJICHUE U BOCCTaHOBJICHHUE, OKHUCIIMTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU, METO/ AIEKTPOHHOTO OanaHca;

WUIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX XUMUYECKHX IOHATHH W
IIPUMEHSATH TH IOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBPAILICHHUI;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUSI (POpPMYJ BEILECTB
Y YPABHECHUN XUMUYECKUX PEAKIIUN;

ONpEAENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSX,
CTENEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, TMPUHAJJIC)KHOCTh
BELIECTB K OINpPEACIEHHOMY KJIaccy COeMHEHUH 1Mo (hopMyiaM, BUAbl XUMUYECKON
CBSA3M (KOBAJICHTHOW U MOHHOW) B HEOPraHUYECKUX COCIMHEHHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepumomuueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHUH, 3aKOHA ABOTaJpo U €ro CIEACTBUH, IPEACTABICHUNA O HAYYHBIX METOJAX
NO3HAHUSA, B TOM YMCJIE OSKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOIAX
VCCIICIOBAHNUS BEUIECTB U N3YUYCHUS XUMUYECKUX PEAKLINN;

JEMOHCTPUPOBATh ITOHMMAHUE MEPUOJNYECKOM 3aBUCUMOCTHM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX MOJ0KeHUsA B [leproanueckoit cucreme:

ONMCHIBATh W XapakKTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoii
CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3iuyarh MOHATUS «r1aBHas noAarpynna (A-
rpymnna)» u «nodounas noarpynmna (b-rpymnma)y, «Manbie meproab» U «OoNbIIne
NEPUOBD;

COOTHOCUTH 0003HAUYEHHUS, KOTOpble MMEIoTcs B Tabmune «llepuonuueckas
cucreMa xumuyeckux oasemeHtoB Jl. M. MenngeneeBa», € 4UCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a51pa, 00I1Iee YUCII0 IEKTPOHOB U PACHPEIEIEHUE UX 110 MIEKTPOHHBIM CIIOSM);

OOBSICHSITh CBSI3b TMOJOXKEHUS dyieMeHTa B Ilepuoguyeckoid cucreme ¢
pacrpeeseHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSAM, IIOAYPOBHSAM U
opOUTaIsIM aTOMOB NEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBaTh XMUMHUYECKHUE 3JEMEHThI, HEOpraHMYECKHE BEIIECTBa,
XUMHUYECKUE PEAKIIHH (110 YUCIIy U COCTABY YYaCTBYIOLIMX B PEAKL[MU BELIECTB, 110
TEII0BOMY 3P heKTy);
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XapakTepru3oBaTh (ONMUCHIBaTh) (U3MYECKHE M XUMHYSCKHE CBOWCTBA
IPOCTHIX M CIIOXKHBIX BEIICCTB: KHCIOPOAA, BOJIOPOJIA, BOJBI, OOIINE XUMHUICCKHE
CBOMCTBa OKCHJOB, KHUCJIOT, OCHOBAaHWUW M COJICH, F'€HETUYECKYIO CBSI3b MEXK]Y
HUMH, TIOATBEPKJas IMpUMEpaMU MOJICKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIUM;

OTIMCHIBATh POJIb KUCJIOPOa, BOAOPOAA M BOJIbI B MPUPOAHBIX IMpOIEccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3TMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO’KHOE HCTIOJIb30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
COCTaBa M CTPOCHHS, BO3MOXXHOCTH IPOTCKAHHS XUMHUUYECKUX IpEBpaIleHUuNd B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XMMHUYECKOT0 JIEMEHTAa B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOT0 3JIEeMEHTa Mo (opMmyjie COSTUHEHMs, HAXOJIUTh
mpocTeiyo GopMyiny BellecTBa 10 MaCCOBBIM UJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBAa B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKON PEAKITUU;

MPUMEHSITh OCHOBHBIE OIEpAlMU MBICIUTEIBLHON JCSATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3aI1I0, KIACCU(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — 11  W3Y4YeHUs] CBOMCTB BEIIECTB U
XUMUYECKUX PeaKIui, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIOJICHUE,
U3MEPEHUE, MOJACIMPOBAHUE, DKCIEPUMEHT (pEeaibHBI M MBICICHHBIN) — s
OCBOEHUS YYEOHOTO COCPKAHUS;

packpbiBaTh  CYIIHOCTh MPOIECCOB  OKHUCJIEHUS U  BOCCTAHOBIICHWS,
COCTaBJSAITb YPaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIui
(METO/I0M PIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBSI3M MEXKIY peajbHO HAOTIOJAEMBIMH XUMUYECKUMH
SIBJICHUSIMU ¥ TIPOIIECCAMHM, MMPOUCXOSAIINMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIpyTHX Y4eOHBIX MPEMETOB;

cobmomaTe  mpaBwia  Oe3omacHoW — paboTel B yaboparopuu  TIpH
WCIIOJIb30BAaHUN XUMHUYECKON TOCYIAbl W OOOpYAOBaHMs, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH BBITIOJIHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAbOT MO TOJYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOJAOPOJA M KHCIOpPOa), MPUTOTOBICHUIO PACTBOPOB C
ONpEJICICHHOM  MAacCOBOM  J0JIe  pacTBOPEHHOI'O0  BEIIECTBA,  PEIICHUIO
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACCHI HEOPTraHHYeCKHX
COCJIMHCHUI;
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JIEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMHM  XUMHWYECKOW T'PAaMOTHOCTH,
BKJIFOYAIOIIECH yMeHUs 0e30macHOro oOpalleHus ¢ BEIIeCTBaMH, UCIOIb3yeMbIMHU
B MOBCEIHEBHOM KU3HHM, a TaK)KE 3HAHWE MPABUJI IOBEJICHUS B LIEIAX COCpEKCHUS
310POBbS Y OKPYKAIOIIECH CPEJIbI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuarouierocsi OynyT cQopMHpOBaHbBI
CIEMYIONINE TIPEAMETHBIC PE3YJNbTaThl HW3YYCHUS XUMUU Ha YIIyOJEeHHBIM
YpOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUN IIIEMEHT,
aToOM, MOJIEKYyJla, HWOH, KAaTHOH, AaHWOH, DJIEKTPOOTPUUATEIbHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKilusi, TEIUIoBOU 3P PEeKT peakiuu, MOJib, MOJISIPHBIHI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEAJEKTPOIUTHI, IEKTPOJIUTUYECKAS] NUCCOLMALMS, PEAKIIMU
MOHHOTO OOMEHa, THAPOJIU3 COJed, oOpaThumble W HEOOpaTUMbIC pEaKIluy,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU, OKHUCIHUTENb, BOCCTAHOBUTEIID,
OKHCJICHME ¢ BOCCTaHOBJIEHWE, OJJIEKTPOJIU3, aJUIOTpomnus, amM(OTEepHOCTb,
XUMHUYECKasi CBsA3b (KOBAJEHTHAs, MOHHAs, METALUINYECKasi), MEXKMOJICKYJISIPHbIC
B3auUMOJICHCTBUS (BOJIOPOJHAS CBsI3h, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIE
COEIMHEHHUSI, KPUCTAJUIMYECKHE PEIIeTKH (IpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IrPaHELEHTPUPOBAHHASA KyOuueckas,
reKcaroHaljibHasi IUIOTHOYIAKOBaHHAs), KOPPO3Ws METaJUIOB, CIUIABBI; CKOPOCTh
XUMHYECKOW PEaKINM, KaTalnu3, XUMUYECKOE PABHOBECUE, DIIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKHU KaK OJTHOW U3 TEOPETUYECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aWMOCBA3b OCHOBHBIX XUMHYECKHX TIOHATHUH W
MPUMEHSTh 3TH MOHATUS MIPU ONKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

WCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY JUISI COCTaBJICHUS (POPMYJ BEIIECTB
Y YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIECHb OKUCJICHHS XMMHYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOrO COCTaBa, MPUHALICKHOCTh BEHIIECTB K OMPEACICHHOMY
KJIacCy CoeauHEeHUW 1o (opmynaM, BUIbI XHUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METaJUIMYECKOW) B HEOPraHUYECKUX COCIMHEHUSX, 3apsA]l HOHA MO
XUMHUYECKON (opMysie, XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHX
COEJIMHEHUH, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIica [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €TI0 IOHUMAHHUE:

OMHCHIBATh W XapaKTepus3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3nuarh MOHATUS «A-rpynma» u «b-
TpyNmay, «Majible IePUOIb» U «OOJIBIINE TEPUOIBI»;
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OOBSCHATh CBSI3b IMOJOXKECHHUS dJieMeHTa B Ilepuoaumdeckoi cucreme ¢
pacrpenesieHueM »JJIEKTPOHOB [0 3HEPreTHYECKUM YPOBHSIM, MOAYPOBHSIM H
OopOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIIENIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB DJIIEMEHTOB U UX
COEIMHEHUM (KUCIOTHO-OCHOBHBIX M OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCHUJIOB U THJIPOKCHUJIOB) B Tpejesiax MaJIbIX MEePUOJOB W TIABHBIX MOATPYII C
Y4E€TOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPHUH AJIEKTPOJIMTHUECKON auCCcoLMalny, 3aKoHa ['ecca
U €ro CIEICTBUI, 3aKOHA JACHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHWYECKOW pPEaklMM, HaNpaBlI€HUS CMEIICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT Pa3IUYHbIX (PaKTOPOB;

KIaccuUIUPOBATh XUMHUUYECKHUE OJJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, 10
TEII0BOMY 3(@eKTy, MO arperaTHOMy COCTOSHUIO PEareHTOB, MO W3MEHEHHIO
CTEMCHEeW OKHCJICHUSI XMUMHUYECKHX AJIEMEHTOB, MO OOpPaTHUMOCTH, IO Y4YaCTHUIO
KaTaJiu3aTopa);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUU, MOATBEPXKIas 3TO OMHCAHUE
npuMepaMd  MOJEKYJISIPHBIX UM HMOHHBIX  YpaBHEHUU  COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLINN;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUUECKON JUCCOIMALIMM KUCIIOT, IIeIouen
U COJieH; TOJIHBIE W COKpAalleHHbIE YPaBHEHUS PpEAKIUA HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOMIUX CYIIECTBOBAHWE TI'E€HETHUUYECKON CBSI3U MEXIY
BEILECTBAMU PAa3JIMYHBIX KIACCOB;

packpbiBaTh  CYIIHOCTh MPOIECCOB THAPOJM3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJSPHBIX YPaBHEHUU pEaKIU, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OaJlaHCa dTUX PEaKITHii;

peACKa3bIBaTh XapaKkTep Cpebl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBATh) (U3UYECKNE W XUMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPOA, 030H, rpaduT, aamas, KpeMHHH, 60p, a30T, docdop,
cepa, XJIOp, HATPpUM, Kajauid, MarHui, KajabllUi, AIFOMUHUN, KEJI€30, MEllb, LIUHK,
cepebpo) u 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOIHBIX
pacTBOpoB (aMMHaK, XJOPOBOAOPOJ, cepoBojopona, okcuuabl yriepoaa (I, 1V),
kpemuaus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (I1V, VI),
CEepHHCTas, cepHas, a30THas, QocdopHas, YroibHas, KpPEMHHEBas KHUCIOTHI,
okcunbl U rugapokcuapl MetamwioB |A-IlA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));
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MOSICHSITh COCTaB, OTJIEIbHBIE CHOCOOBI TMOJIYYCHHS] M CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOJCOIEp)KAINE KUCIOTHI XJIOpa, a30THCTast, OOpHAasi, YKCyCHas
KUCIIOTBHl M MX coiik, ramorenusibl kpemaus (1V) u ¢ocdopa (1l u V), okcun u
ruapokcup xpoma (I11), mepmanranar kanus;

OMHCHIBATH POJIb BAXKHEHIITNX U3y4aeMbIX BEIIECTB B MPUPOJIHBIX MPOIECCaX,
BJIMSTHUE HA KUBBIE OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
UCIIOJIb30BaHUE JJIs1 CO3/ITaHUS COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTU;

IIPOBOJUTH PEAKIUU, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIECTB, PACIIO3HABATh OMBITHBIM IyTEM COJAEpIKAIIUECS B BOJHBIX PacTBOpPax
WOHBI: XJIOpUA-, OpoMHA-, MOAUI-, Ccyiabdar-, ¢ocdar-, kapOOHAT-, CHUIUKAT-,
cynbur-, cynbpua-, HUTpPAT- U HUTPUT-UOHBI, THUIPOKCUI-HUOHBI, KATHOHBI
aMMOHMSI, MarHusi, KaJbliMs, allOMUHUS, Kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA,

OOBSCHATh M MPOTHO3UPOBATH CBOWCTBA BXKHEHIIMX M3yYaeMBbIX BEILECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMCHECHHE BEIICCTB B 3aBUCUMOCTH OT
WX CBOWMCTB, BO3MOXXHOCTh MPOTCKAHWS XUMHUYECKHUX MPEBPAICHUI B Pa3IUIHBIX
YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHMHYECKOW KHWHETUKH W
TEPMOIMHAMUKHY;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTa Mo (QopMmysie COeAUHEHHUS, MaCCOBYIO
JOJI0 BEIIeCTBA B PAcTBOpPE, MOJBHYIO JIONIO XUMHUYECKOTO »JJEMEHTa B
COCIMHCHUH, MOJIPHYIO KOHIICHTPAITMIO BEIIECTBA B PacTBOpPE, HAXOIHTH
IPOCTEHIITYI0 (hOPMYJTYy BEIIECTBA IO MaCCOBBIM HJIM MOJIBHBIM JOJISIM DJIEMEHTOB,
MIPOBOJIUTH PACUETHI 10 YPABHCHUSAM XMMHYECKUX PEAKIM C YIEeTOM HEJ0CTaTKa
OJIHOTO W3 PEAarcHTOB, MPAKTHYECKOTO BBIXOJIA TPOIYKTa, 3HAYCHHS TEIJIOBOTO
s dekra peakuu, onpeaesaTh COCTaB CMECEe;

coOmoaate mpaBwiaa Oe3omacHoi  paboTel B JlabopaTopuu  MpHU
UCIIOJIb30BAaHUU XUMHUYECKON TOoCyApl W 0O0OpYyIOBaHUS, a TakKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMH BBITIOJTHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO TOJYYCHHIO U COOMPAHHIO
razooOpasHbIX BEHIECTB (aMMHaka M  YIVIEKUCIOrO0 Tra3a) U PEIICHUIO
OKCIIEPUMEHTAJBHBIX 3a7ad [0 TeMaM Kypca, TMPEeACTaBIsATh PE3yIbTaThl
dKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTeIbCTB, IPa(UKOB, TAOIUIl U BHISBIIATH
AMIUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JESTEIHHOCTA (aHAIH3 |
CHUHTE3, CpaBHECHHE, OOOOIIEHHWEe, CHCTEMAaTH3allUi0, BBISBICHUE IPUYUHHO-
CJIIEICTBEHHBIX CBA3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMA METOJaMU TMO3HaHUs (HAOII0/IeHNe, U3MEpPEHUE,
MOJIETTUPOBAHKE, SKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN );
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OpUMEHSATh  MpaBuja  Oe3omacHOro  oOpaieHuss ¢ BeIIeCTBaMH,
UCIIOJIb3yeMbIMA B TIOBCEIHEBHOW JKM3HM, TpaBHJIa TIOBEJACHHS B IEJAX
cOepexeHus 370pOBbS U OKPYXKAIOIIEH NPUPOJHON Cpeabl, MOHUMAaTh BpE
(OmacHOCTh) BO3NIEHMCTBUS HA JKUBBIE OPraHU3MbI OMNPENEICHHBIX BEIIECTB,
MOSICHATh HAa MPHUMEPax CIOCOObl YMEHBIIECHUSI U MPEAOTBPAIICHHUS UX BPEIHOTO
BO3/ICHCTBHSI, 3HAUCHUE )KUPOB, OCIIKOB, YIIICBOJIOB JIUIsl OPraHW3Ma YeIIOBEKa;

UCTIONB30BaTh TOMYyYEHHBIC MPEICTaBICHUS O cdepax NpodecCHOHATHLHOU
JESITeNTLHOCTH, CBS3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
i poecCHOHAIBHON OpUEHTAIIMA W JUISI OCO3HAHHOTO BBIOOpAa XMMHH Kak
npodUIBbHOTO TpeaMeTa MpH MPOJIOJKCHUH OOYyYeHHs Ha YpPOBHE CpEIHETO
o01ero oOpazoBaHus;

y4acTBOBAaTh BO BHEYPOYHOH IPOCKTHO-HCCIICIOBATEIIBCKON NEITeIbHOCTH
XUMUYCCKON W XHMHKO-3KOJIOTMYECKOW HAaIPaBJICHHOCTH, NPHOOPECTH OIIBIT
NpOBeJCHHS YIeOHBIX UCCIIEIOBAaHUI B YCIOBHIX 00pa30BaTEIbHBIX OpraHU3allni,
a TaKXe opraHu3anuii (IEHTPOB) JOMOTHUTEIIBHOTO 00pa30BaHUs JICTCH.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KouanuecrBo yacos DJIEKTPOHHBIE
Ne HaunmenoBanue pasjeioB u (uudposbIe)
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC
padoTbI padoTshI
pecypcnbl

Pa3nen 1. [leppoHavyanbHble XUMUYECKHE MOHSITHS

XuMmusa — BaykHasg 007IaCTh
CCTCCTBO3HAHHUA U

1.1 N 5 1
MPAKTUYECKON JACSATEIHHOCTH
YyeJIOBEKa
BemecTBa 1 xXumMmmuueckue
1.2 20 1
peakiuu
Hroro no pazueny 25
Pa3znen 2. Baxuneiinmue npeacraBuTe M HEOPraHMYeCKNX BelleCTB
Bosnyx. Ilonstue o rasax.
2.1 yx 10 1
Kucnopoa. Oxcunbt
29 Bonopoa. I[Tonsitue o kucinorax 4
' U COJISIX
Boga. PactBopsl. [Tonsitre 00
2.3 P 9 1
OCHOBaHHUAX
OCHOBHBIE KJIACCHI
2.4 . 10 1 1
HEOPTraHWYECKUX COCTUHCHUI
Hroro mo paznery 33

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux iemeHToB /1. U. MenaeneeBa. CTpoeHune aToMOB.
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XumMuueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeaKIuun

[Ieproauueckuii 3aK0H U
31 [lepuonnueckas cucrema 11
XUMHUYECKHX dyieMenToB /. 1.
MenpeneeBa. CTpoeHue aroma
XUMUYECKas CBSI3b.
3.2 OKuCIUTENBHO- 16 1
BOCCTAaHOBUTEIHHBIC PEAKITNT
Hroro no pazmeny 27
OBUIEE KOJIMYECTBO YACOB I10 85 3 6
[TPOIT'PAMME

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHUE CPE[JHAS OBLLEOBEPA30BATEJIbHAS LLUKOJIA N2 575
MPUMOPCKOIO PAMOHA CAHKT-METEPBYPIA, XOPOLLIEBA OJIbIA
AJIEKCAHPOBHA, ANPEKTOP

10.03.26 14:57 (MSK)

Ceptudumkat 0F1BC2341459D8803154D70CDC2321E3




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoabnbie | IlpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
Pasnen 1. BemecTtBo m xXuMu4eckasi peakius
11 IToBTOpeHue u yriyOiaeHne 3HaHui 0 4
BEIIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS 4
XUMHUYECKUX peakluii
13 DNEeKTpOIUTHYECKAs AUCCOLHALIHSL. 10 1 1
' XHUMHYECKUE pEeaKLUU B pacTBOpax
Hroro no pazneny 18
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO01mas XxapakTepuCTUKAa XUMHYECKHUX 6 1
' anemeHTOB VIIA-rpynmel. ["amorenst
OO01as XxapakTepUCTUKAa XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6
COEIMHEHMS
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A30t, hochop u ux 8 1
COEIMHEHHUS
OO61as XxapakTepUCTUKAa XUMHUUYECKHUX
24 anemeHToB |VA-Tpynnsl. Yriepon u 9 1
KpPEMHUU, UX coequHeHus. bop
Hroro no pazneny 29

[OKYMEHT MOANNCAH 3

IEKTPOHHOV NOAMNU
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

3.1 OO01111e CBOMCTBA METAIIIOB 3
3.2 Baxueiiiie MeTamibl ¥ UX COEIUHEHUS 22 1 1
Hroro no pazneny 25
Pa3nen 4. Xumus 1 oKpyKaomas cpeia
41 BemectBa 1 MaTepuanbl B )KU3HU YEIIOBEKA. 5
' OCHOBBI DKOJIOTHYECKON TPAMOTHOCTH
Hroro no pazmeny 5
Pa3nen S. O6001eHue 3HAHMIA
51 [ToBTOpEeHHE 1 0000IICHNE 3HAHUMA 5
' OCHOBHBIX Pa3ZIeioB KypcoB 8—9 KiaccoB
Hroro no pazneny )
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 85 3 4
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HOYPOYHOE IVTAHUPOBAHHUE

8 KJIACC
KoandyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcbl
1 [Ipenmer xumuu. Posb XUMuu B )KU3HU 1

YCJIOBCKA

Tema u BemecTBa. dusuueckue u
XMMHYECKHE CBOMCTBA BEIIIECTB

3 du3nyeckre 1 XUMHUUYECKHE SBIICHHUS 1

IloHsATHE O TEOPETUUECKUX METOAX
4 IIO3HAHUS B €CTECTBEHHBIX HAyKaXx. 1
HcTouHnKH XUMUYECKOH nH(popManuu

IIpakTuyeckas pabora Ne 1 mo Teme
"[IpaBusia paboOTHI B 1TAOOPATOPHUH B MIPUEMBI

5 1 1
oOpareHust ¢ 1a00paTopHBIM
obopynoBanuem"
6 UucThle BemecTBa U CMECH 1
7 Crioco0bI pazieneHus: cMecen 1
8 ATOMBI 1 MOJIEKYJIBI 1
9 XVAMUYECKUE ITICMCHTHI 1
10 [IpocTeie 1 CIIOKHBIC BEIIECTBA 1
11 BeniecTa MosIeKyIsIpHOTO U 1
HEMOJICKYJISIPHOTO CTPOCHUS
12 Xummaeckas Gpopmyra. BareHTHOCTh aTOMOB ;
XAMHUYCCKHX 3JICMCHTOB JOKYMEHT MOZAMMCAH EJ'IEKTPOHJ-HOVI MOAMUCHIO
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13 3aK0OH NOCTOSIHCTBA COCTaBa BEIIECTB 1

14 Omnpenenenre BaICHTHOCTH aTOMOB T10 1
(dbopmynaM OMHAPHBIX COSTMHEHHI

15 OTtHOCUTENbHAS aTOMHAs Macca. 1
OTHOCHUTEITbHAS MOJISKYJISIpHAS Macca

16 MaccoBast 10151 XUMHYECKOI'0 JIEMEHTA B 1
COCAMHEHNH

17 KomuuectBo BemecTBa. Moib 1

18 XUMUYECKUE SIBIICHUS. X UMUYECKAs] PEaKIIHs 1
U e€ MPU3HAKH

19 3aKOH COXpaHECHHSI MAaCChl BEIIECTB 1

20 ATOMHO-MOJIEKYIIsIpHas Teopus. JKu3Hb u 1
nearenbHocTs M. B. JIomoHOCOBa

21 XUMHUYECKUE ypaBHEHUS

22 TUnbl XUMHYECKUX PeaKIUi
Pac4érpl Mo XUMUYECKUM ypaBHEHUSM

23 KOJIMYECTBA M MACChl HCXOAHBIX BEIIECTB MIIH 1
MIPOJTYKTOB PEAKIIUN

24 O0001IeHEe 1 cHCTEMAaTHU3alis 3HaHUI 1

o5 Kontponbnas pabora Ne 1 o reme 1 1
"BemecTBa n XuMuueckue peakun"

26 Bo3nayx — cmech razos. [lonsTre o razax.

27 3akoH ABorazpo. MomsipHbIii 00bEM Ta30B
Brruncienus o0béMa, KOJIMYECTBA BEIIECTBA

28 rasa Imo U3BeCTHOMY €r0 KOJIMYECTBY 1
BEIIECTBA, 00BEMY

29 Brruncnenus 00bEMOB T'a30B 110 YPaBHEHHIO 1
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XUMHUYECKON peakuu

30 Kucnopon — 371€MeHT U IPOCTOE BELECTBO 1

31 Oxcunpl. CriocoObl MoTyueHust KUCI0po/a B 1
1abopaTopyu U MPOMBIILIEHHOCTH
TemnnoBoii 3¢ pexT XUMHUECKON peakuy,

32 TEPMOXUMHYECKHE YPaBHEHUS, IK30- U 1
SHJOTEPMUYECKUE PEAKIINH

33 TomnmmBo. Mcrions30BaHue yriisi 1 MeTaHa B 1
KauecTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Brrunciienus 1o ypaBHEHHUSIM XUMUAYECKON
peaKuu: KOJINYecTBa BellecTBa, 00bEMa,

34 MacChI TI0 U3BECTHOMY KOJIMYECTBY 1
BEIECTBa, 00BEMY, MAaCCEe PEareHTOB WU
MIPOJIYKTOB pPeaKkLUuu

35 Bomopoa — snemMeHT 1 mpocToe BEIIeCTBO 1

36 CrniocoObI momy4YeHus: BOIOPOAA B 1
71ab0paTopru U MPOMBIIIEHHOCTH

37 [TonsiTue o kucnorax u consix. Cocras 1
KHUCJIOT U COJIer

38 dusnueckue cBoricTBa BoAbl. Bona B 1
MpUpoJIe

39 AHanu3 U CUHTE3 — METO/Ibl U3YUCHUS 1
COCTaBa BOJIbI

40 XHUMHUYECKHE CBOMCTBA BOIBI

41 CoctaB ocHOBaHUM

42 PactBopel. PacTBOpHMOCTE BelecTB B BOJIE

43 Hacriiennsie 1 HeHACHIIICHHBIE, ;
KOHIIEHTPHPOBAHHbIE U Pa30aB{HRMkERCoamMCAH EJ'IEKTPOHJ-HOVI MOAMMCHIO
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pPacTBOpPHI
CrniocoObI BbIpaKeHUsI KOHLIEHTPALUH
44 PacTBOpPOB: MaccoBas JI0JIs paCTBOPEHHOTO 1
BEILIECTBA, MOJISIPHASI KOHIICHTPALIHS
[IpakTnueckas pabora Ne 5 o reme
45 "[IpuroroBieHne pacTBOPOB C OMPEICTEHHOM 1 1
MaccoBOM J011el pacTBOPEHHOT O BelecTa"
46 Oxkcuppl: cocTaB, KiaccupuKaius, 1
TPUBUAIbHBIC HA3BAHUS
47 [TonyyeHnue u XUMHUYECKHE CBOMCTBA 1
OKCHJIOB
48 [TonsiTHE O TUAPOKCHIAX — OCHOBAHUSAX U 1
KHCJIOPOJICO/IEPKALINX KUCII0Tax
49 DU3NYECKHE U XUMUYECKUE CBOMCTBA KUCIIOT
50 [Tony4yeHue KucIoT
51 Knaccudukarus ocHoBanuit
[[I€moun, X CBOMCTBA M CITOCOOBI
52 nonydyeHusi. HepactBoprumMbie OCHOBaHHMS, UX 1
CBOICTBA U CIIOCOOBI MOTYYCHHS
53 HepacTBopumbie OCHOBaHUS, UX CBOMCTBA U 1
CIIOCOOBI MOTyYEHUS
54 Comnu: cocraB, kaccupukanus, 1
TPUBUATBHBIC HA3BAHUS
55 dusnyecKkre 1 XUMHYECKHE CBOWCTBA COJIEH. 1
[Tonyuyenue conen
56 [ToBTOpEHME U cHCTEMAaTH3aLUsI TEMBI 1
57 [Tpaktudeckas padora Ne 6. Pemenne ; ;
OKCIICPUMCHTAIbHBIX 3a1a4 MOERMIEHT noanmcaH EJ'IEKTPOHJ-HOVI MoANMCHIO j
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«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIIUHEHUI

58

KonTtponbhas padora Ne 4 mo Teme
"OcHOBHBIE KJ1acChl HEOPTaHUYECKUX
coeMHEHUI"

59

[TepBbIe MOMBITKH KIaCCHPUKAITUU
XUMHUYECKHUX DJIIEMEHTOB

60

Ileprnognueckuii 3akoH. OTKpbITHE
[Teproguueckoro 3aKoHa

61

OcCHOBHEBIE CBCIACHUA O CTPOCHUHU aTOMOB

62

DNEeKTPOHBL. DJIEKTPOHHAs OpOUTaIh

63

DHepreTHyecKrue YpOBHU H MOAYPOBHH
aroma; S-, p-, d-opouranu

64

DNeKTpOHHBIE KOHPHUTYPALUH U dJIEKTPOHHO-
rpadudeckue GopMyIbl aTOMOB

65

CtpoeHue 3eKTPOHHBIX 000710Y€K aTOMOB
nepBbIX 20 XUMHUYECKUX JIEMEHTOB
[Tepuoanueckoit cucrems! /.. Menzaeneena

66

3aKOHOMEPHOCTU U3MEHEHUS paauyca
aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAIIMYECKUX U HEMETAJUINYECKUX CBOMCTB
0 TpyIIaM U nepuojam

67

3MeneHne cBOMCTB COEMMHEHNN
XUMHYECKHX AJIEMEHTOB B IIEpUOAaX U

rpymnmax

68

XapakTepucTUKa XMMAYECKOr 0 2JIEMEHTA 110
ero noyoxeHuto B [lepuoanueckoii cucreme

1

.. MenaeneeBa

JOKYMEHT TTOATMNCAH

JTERTPOHHOW

OAMNMMCBIO
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3nauenue [lepuonuyeckoro 3aKoHa u

69 [Teproarueckoi CHCTEMBI XUMHUYIECKUX 1
3JIEMEHTOB ISl Pa3BUTHS HAYKH U MIPAKTUKH

20 DIEKTPOOTPHUIIATETLHOCTh XUMHYECKHX 1
3JIEMEHTOB

71 KoBaneHnTHas nomnspHas cBsA3b

72 KoBaneHTHas HenossipHasi CBSI3b

73 Honnas cBs3n

74 DNEKTPOHHBIC ¥ CTPYKTYPHBIC (hOPMYITBI 1
BEIIIECTB

75 Kpucrannuueckue u amopQHbIe BenecTa 1

76 Tumbl KPUCTAJTUTMYECKUX PEMIETOK U MX 1
XapaKTEePUCTUKH
[TpuunHBl MHOrOOOpa3uUs BELIECTB,

77 3aBHCHMOCTE CBOMCTB BEIIECTB OT COCTaBa U 1
CTPOCHHS

78 CreneHb OKMCIIEHUS

79 OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN

80 XuMHYeCKHe 2JIEMEHTHl — OKHMCIUTEIHN U 1
BOCCTaHOBHUTEIU
CocTaBneHue ypaBHEHUH OKHCIUTEIBHO-

81 BOCCTAHOBHUTEIIBHBIX PEAKIIUH, METO/T 1
AMIEKTPOHHOrO OanaHca
Boruncnenus mo ypaBHEHUSIM XUMUYECKOM
peaKIMK: KOJIMYECTBA BEIIEeCTBa, 00bEMa,

82 Macchl 110 U3BECTHOMY KOJMYECTBY 1
BEIIECTBA, 00BEMY, MAaCCEe PEareHTOB MU
HpO,Z[yKTOB peaKHHH JOKYMEHT NOANWUCAH 3NEKTPOHHOWM MOANUCHIO
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Brruncnienus npocreimen MoJaeKyJISpHOU

83 (hopMyJIBI BEIIECTBA 10 U3BECTHBIM 1
MacCOBBIM JIOJISIM 3JIEMEHTOB
84 O060011eHIE U CUCTEMATU3alliA 3HAHNUI 1
85 Kontponbnas padora Ne 5 o reme 1 1
"Crpoenue aToMa. XuMu4eckas cBsi3p"
OBUIEE KOJIMYECTBO YACOB 10 85 3 3

[NPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Hara nudposbie
Ne ni/n Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero u3ydeHusi | odOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[lepuonnueckuii 3aKOH U EPUOINYECKAS
1 cucteMa xuM. saeMeHToB 1. . Menaeneera 1
B CBETE CTPOCHMS aTOMOB.
[lepuonuueckuii 3aKOH U MEPUOINYECKAS
2 cucteMa xuM. raeMmeHToB 1. . Menaeneera 1
B CBETE CTPOCHHS aTOMOB.
3 Xumnueckas cBsa3b. CTpoeHME BEIIECTBA. 1
4 Xumnueckas cBsA3b. CTpOEHHE BEIIECTBA. 1
OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
5 COCIMHEHMI: UX COCTaB, Kiaccu(puKarus 1
OCHOBHBIE KJ1acChl HEOPTaHUYECKUX
6 COCMHEHMI: X CBOMCTBA. 1
['eneTndeckas CBA3b MEXAY KJIaCCaMH
7 HEOPraHUYECKUX COCTMHEHUM. 1
8 Pacuérel Mo XMMUYECKUM YPaBHEHUSM. 1
9 OKMCIUTENbHO-BOCCTAHOBUTENIbHbBIE 1

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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pCaKkIuu.

10

OXHUCINTEITFHO-BOCCTAaHOBUTEIBLHEIC

peaKiuu.

11

Peakuuu coequnenus, pa3noxeHus,
3aMeIIeHUs 1 OOMEHA C TOYKU 3pEHUS 1
OKMCJICHHS U BOCCTAHOBJICHUS.

12

TemmoBoii 3 (HEeKT XUMIUIESCKIX PEAKIIHA.
DK30- ¥ DHJIOTEPMHUYECKHIE PEaKIIUU. 1

13

PacueTs! 1o TCPMOXUMHUICCKUM

YpaBHEHUSM

14

CKOpOCTh XMMHUYECKUX PEAKIIHH.
[TepBoHayanbHbIE IPEACTABICHUS O 1

KaTaJin3c.

15

[IpakTuueckas padora Nel. U3yuenue
BIIMSIHUSA YCIIOBUI IIPOBEACHUS XUMUYECKON 1
peakiuu Ha €€ CKOPOCTb.

16

OO6paTtumble U HEOOpaTUMBbIE pEaKIUU.
[TonsTHE O XUMHUYECKOM PaBHOBECHH. 1

17

CymHocTh npomecca 3JeKTPOTUTHYECKON

JIUCCOLIMAIHH.

18

Cy1HOoCTb npoliecca 3JIEKTPOIUTUYECKON

JUCCOMaIu.

1

JOKYMEHT TIOAMNCAH 3JTEKTPOHHOU TIOATCBIO
rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE

YYPEXXAEHWE CPEAHASA OBLLLEOEPASOBATEJIbHAS LLIKOJIA N2 575
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19

DJIEKTPONIUTUYECKAs AUCCOLMALINS KUCTIOT,
OCHOBAHUI U COJIEH. 1

20

DIIEKTPOIIUTUYECKAS TUCCOLMAIIHS KUCTIOT,
OCHOBAHUI U COJIEH. 1

21

Cnalble U CUIIbHBIC 2NIEKTPOTIUTH. CTENeHb
JIUCCOLIMAIHH. 1

22

Peakiiun mOHHOTO OOMEHa M YCIIOBUS UX
nporekanus. Peakunn oOMeHa MExXIy 1 1
pacTBOpamu 3JIEKTPOIUTOB

23

Peakuuu nonHoro oOMeHa U yciaoBUs UX
IIPOTEKaHUS. 1

24

XUMHYECKUE CBOMCTBAa OCHOBHBIX KJIacCOB
HEOPTaHWYECKUX COEIMHEHUN B CBETE

IPEICTaBICHUN 00 IEKTPOIUTHYECKON 1
JUCCOLMAIUU U OKUCITUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

25

XHWMHUYECKHE CBOMCTBA OCHOBHEIX KJIaCCOB
HEOpPraHUYECKUX COECIMHEHUM B CBETE

MIPEICTABIICHUH 00 JIEKTPOIMTHYECKON 1
JUCCOIUAITNN U OKUCIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIUMIX.

26

PacueTsl 10 ypaBHEHUSM XUMUYECKUX
peakuit 1

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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27

I'mpponus comnent. 1

28

I'maponus conei. 1

29

[IpakTuueckas padbora Ne2. Pemenune
AKCIEPUMEHTAIIBHBIX 3a/a4 10 TEME

«CBOMCTBA KHUCIIOT, OCHOBAHUH M COJIEH KaK 1
BJIEKTPOITUTOBY.

30

Pemienue 3a1ay Ha BBIYUCIIEHNUE MACCHI WIIH
00bEMa MPOyKTa peakiuy Mo U3BECTHOM

Macce Ui 00bEMY UCXOIHOTO BEIIECTBA, 1
COJIEprKallero NpuMecu

31

Pemenne 3a71a4 Ha BEIYMCIIEHHE MAcChl HIIH
00bEMa MPOIyKTa peaklluy Mo U3BECTHOM

Macce UiM 00bEMY HCXOIHOTO BEIIECTBA, 1
coJiepKallero NpUuMecHu

32

O0001IeHre ¥ cucTeMaTU3alus 3HaHU 10
TeMe «DIIEKTPOIUTHIECKAS TUCCOIIHALIHS 1

33

O0001eHEe U CUCTEMATH3aLU 3HAHUH 110
TeM «Kimaccupukaryss XAMHYECKIX 1
peaKuuii»

34

KonTponbnas padora Ne 1 mo remam
«Knaccupukanuss XMMIUYECKUX PEaKIHiD» U 1 1
«NEKTPOTUTUYECKAS TUCCOLIHAIUS.

35

XapakTepucTHUKa TaJIOr€HOB. 3HAKOMCTBO € 1

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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00pa3iaMu MPUPOAHBIX COEANHEHHH
HEMETaJIOB (XJIOpHAaMH, CYIbhuIaMu
cynbdaramu, HUTpaTaMH)

36 XJIOp 1

37 X710pOBOJOPO/I: IOIYyYEHUE U CBOMCTBA. 1
Consnas kucnora u e€ conu. KauectBenHas

38 peaxuus Ha XJIOpUI-UOH 1
[Ipaxtuyeckas padora Ne3. [Tomyuenue

39 COJISIHOM KHMCIIOTBI M U3y4YeHHE €€ CBOMUCTB. 1 1
[TonoxkeHnue kuciopoaa u cepsl B

40 [Ieproanueckoit cucTeMe, CTpOCHHUE UX 1
aTOMOB. AJUIOTPOMHSL.
dusnueckue U XMMUYECKHE CBONCTBA CEpPBbI.

41 Haxoxnenune B npupone. Ilpumenenue 1

42 CepoBonopoa. Cynb(usl. 1
Oxcun cepsl (IV). CepHucras kuciora u eé

43 COJIH. 1
Oxkcup cepsl (VI). Cepnast kucnora u eé

44 conu. KauecTBeHHas peakuus Ha cynbgar- 1
UOH

45 OkucIUTENbHBIE CBOMCTBA 1

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
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KOHHCHTpHpOBaHHOﬁ CCpHOfI KHUCJIOTHI.

46

BeraucrieHne mo XUMUYECKHM YpaBHEHHSIM
PCaKIIMK MAacCChbl, KOJIMYCCTBA BEIICCTBA UJIN
o0beMa 1o U3BECTHOI Macce, 00beMy 1
OJIHOT'O M3 BEIIECTB

47

Beruncnenue 1o XuMHYECKUM ypaBHEHHUSAM
peaKIy Macchl, KOJIWYECTBA BEIIECTBA UITH
o0beMa 1Mo U3BECTHOM Macce, 00beMy 1
OJIHOTO U3 BEIECTB

48

[IpakTuueckas padora Ne4.Peuienue
9KCHEPUMEHTAIbHBIX 337124 [10 TEMe 1
«Kucnopox u cepay.

49

[Honoxenue azora u ¢pocdopa B

NEPUONYECKON CUCTEME XUMUUYECKUX
3JIEMEHTOB, CTPOCHHE X aTOMOB. A30T: 1
CBOMCTBA U IPUMEHEHUE.

50

Ammuak. @U3ndecKre U XUMHUYECKHe
ceoicTBa. [Tonydenue u npuMeHeHue. 1

51

Conu amMmoHus. PacriosHaBaHue KaTHOHOB
aAMMOHMU. 1

52

A30THasg KHACJIOTA. 1

53

OxucnuTenbHbIE CBOMCTBA a30THON

1
KHUCIIOTEL. COJIM a30THOM KUCIIOTEI. A30THEIE

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
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ynoopeHusl.

54

®dochop. Ammorponus pochopa. CBoricTBa
docdopa. 1

55

Oxkcun pochopa (V). Dochopras kucinora u
e€ comu. @ochopubie y1oOpeHus.

3HaKOMCTBO C MUHEPAIbHBIMA 1
yIoOpeHnsIMU

56

[TonoxeHnue yriepoga U KpeMHUS B

NEPUOJUYECKON CUCTEME XUMUUECKUX
3JIEMEHTOB, CTPOCHHUE UX ATOMOB. 1
XUMHUYECKHE CBOMCTBA yriepoaa

57

VYrnekucnaeid ra3. YroiabHas KUCiIoTa U eé
conu. KpyroBopor yriieposa B mpupo/e. 1
PacnioznaBanue kapOOHAT-HOHOB.

58

Kpemnnii u ero coequnenus. CuiukaTHas
IPOMBIIUIEHHOCTb. [IprpoAHbIe CUTMKATHI 1

59

O00011IEeHNE ¥ CHCTEMATH3ALMUS 10 TEME
«Hemetamisl» 1

60

KonTponbsHas padora Ne2 o Teme
«Hemeranmbiy. 1 1

61

OO01ast XapaKTEepUCTHKA METAJIIOB.
dusnueckue cpoiicTBa. CrijaBbl METAILIOB. 1
3HAKOMCTBO ¢ 00pa3laMyi METAJIJIOB H

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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CIUTaBOB (paboTa ¢ KOJUICKIUSIMHU )

Haxoxienre MeTamioB B Mpupojie U oomme
crocoObl ux nonydeHus. [lorstue o

62 MeTaulypruu. BeiTecHeHHe OHOro MeTallia 1
JIIPYTUM U3 pacTBOpa COJIU

63 CnnaBbl 1

64 IIemounbIe METAILIEL. 1

65 CoeMHeHHns IEJIOYHBIX METAIIJIOB 1

66 Marsxuii. Illea1o9H03eMeIbHBIE METAILIBI. 1

67 Bakueiinme coeIMHEHNS KaJIbIINsI. 1
JKecTkocTb BOJIBI M CITOCOOEI €€

68 YCTpaHEHHS. 1
Amomunnii. Haxoxnenue B npupoje, ero

69 MOJTy4e€HHE U CBOMCTBA. 3HAKOMCTBO C 1
COEIMHEHUSIMHU aJITFOMUHUS

70 Baxueiiime coefuHEeHUS aTIOMUHUS 1
Kenezo. Haxoxnenue B npupoje. CpoiicTBa

71 Kernesa. 1
CoennHeHns xeneza. 3HAaKOMCTBO C pyJaMu

72 JKenesa 1

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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YYPEXXAEHUE CPE[JHAS OBLLEOBEPA30BATEJIbHAS LLUKOJIA N2 575
MPUMOPCKOIO PAMOHA CAHKT-METEPBYPIA, XOPOLLIEBA OJIbIA
AJIEKCAHPOBHA, ANPEKTOP

10.03.26 14:57 (MSK)

Ceptudumkat 0F1BC2341459D8803154D70CDC2321E3




[Ipakruueckas padora Ne5. Perenue

73 SKCIEPUMEHTAIBHBIX 3a/a4 110 TEME 1 1
«MeTayibl ¥ UX COETUHEHUY.
O000111eHNE U CUCTEMATU3ALUSA 10 TEME

74 «O01mme cBOMCTBA METAJLIOBY 1
KonTtponwshas padora Ne3 mo teme «O0mue

75 CBOIICTBAa METAJLIOB) 1
BemectBa, BpeiHbIe AJis1 310POBbS

76 JeJI0BEKa. 1
[Tonmumeps! 1 UX 3HAYEHHE B )KU3HU

77 YJeJIoBeKa. 1
XUMHS U 3010POBbE.

78 1

79 MunepanbHbIe YyI0OpeHUs, KiIaccu(UKaIusl. 1

80 XuMHYecKasi TEXHOJIOTHS KaK HayKa. 1
TTonsaTHe 0 XUMHUKO-TEXHOIOTTUECKOM

81 nporecce. 1

82 [Tpoussoacteo H2SO4 1
[TonsiTHE: CBIPBE - XUMUKO-

83 TEXHOJIOTMYECKUM MPOIIECC - MPOAYKT. 1

84 [Tonsitue o meramnypruu. [IpousBoacTso 1
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YyTr'yHa U CTalU

HpoGHeMa PalrOHAJIbHOI'O UCITOJIb30BaAHUA

85 CBIPBS. 1

OBIIEE KOJIMYECTBO YACOB I10 85 3
[NPOI'PAMME
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rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMHOBPA30OBATEJBHOMN ITPOT'PAMMBbBI

8 KIIACC
Kon o
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHON MPOrpaMMBbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTaTa
1 ITo Teme: «IlepBoHauaNbHBIE XUMUYECKUE TTOHATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSTHI: aTOM, MOJEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOIHAS M HEOMAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs W
MOJIEKYJISIpHAsi Macca, KOIWYECTBO BEIIEeCTBA, MOJb, MOJSpHas Macca,
1.1 MaccoBasi IOl XUMUYECKOTO JIEMEHTA B COCJMHEHUH, MOJIAPHBIA 00BEM,
XUMHUYECKas Peakius, KiacCHu(PHKAIMS peakluid: peakiuyd COCTUHEHUS,
pEaKIuu pa3joXKEHUs, PEaKkIMy 3aMeIeHUs, peakluuu OOMEHa, JK30- U
SHJIOTEPMUYECKUE pEaKINHu, TEeIioBol J(hdEeKT peaxkiuu, pacTBOp,
MaccoBasi J10Ji BellecTBa (MPOIEHTHAas: KOHLIEHTPAIKs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XHMHYCCKUX TOHSITHH U
' MPUMEHSITh 3TU TIOHATHUS IIPH OMHCAHUU BEUIECTB U UX MPEBPAILLICHUN
13 MCIONB30BaTh XUMHUECKYIO CHUMBOIIUKY JUISI COCTaBJICHUS (JOPMYT BEIIECTB
' Y YPaBHEHUN XUMUUYECKUX PEAKIIHI
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHSI, 3aKOHa ABOTapo
1.5 OIPENIETATh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OWHAPHBIX COCTMHECHHUSIX
16 KJIacCU(PUIMPOBaTh XHUMHUYECKHE peakuuu (10 YHCIy M  COCTaBy
' YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 deKrTy)
1.7 BBIYHCIISITE OTHOCUTEBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChI BEIICCTB
18 BBIUUCIIATh MAacCOBYIO JIONI0O XHMHYECKOTO JJIEMEHTa 10 (opmyre
' COEJMHEHNS,
1.9 BBIUUCIIATH MACCOBYIO JIOJNIIO BEIIECTBA B PaCTBOPE
110 MPUMEHSTh E€CTECTBCHHOHAYYHBIC METOABI TIO3HAHHMS — HAONIOJICHNUE,
' HU3MepeHHne, MOICTHPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN )
2 ITo Teme: «Baxueuye NpeacTaBUTEIN HEOPraHUYECKUX BELECTBY
21 pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSATHUH: OKCHI, KHCJIOTa,
' OCHOBaHHeE, COIb
99 ONpeNeNsaTh MPUHAAICKHOCTh BEIIECTB K  ONpeAeNEHHOMY KIAccy
' coeqMHeHui o Gopmynam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHE BEIIECTBA
0 XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWUMHUYECKHE CBOWCTBA BEIICCTB

AOKY!
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ypaBHeHI/II\/'I COOTBCTCTBYIOIUX XUMHUYCCKUX peaKuHﬁ

IMPOrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBHCHMOCTH OT HUX Kauye€CTBEHHOI'O
2.5 CoCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUUYCCKHUX IIp CBpaH_IeHI/Iﬁ B
PAa3JIMYHBIX YCIIOBUAX

CIIeZIOBATh TMPABUIIaM TOJIH30BAHUS XUMHUECKON MOCYAO0H U J1a00paToOpHBIM
o0opysoOBaHMEM, a TaKkKe INpaBUiIaM OOpalleHUsT C BEIIeCTBAMU B
COOTBETCTBHMM C HMHCTPYKIHMSIMH TI0  BBINOJHEHHUIO  J1aOOpaTOPHBIX
XMUMHAYECKHUX OIBITOB IO IMOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
2.6 (Bomoposa M KHCJIOpOAa), MPUTOTOBICHHIO PACTBOPOB C ONpenesEHHON
MaccOBOH J10Jiell pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M MPOBOAUTH
XAMHAYECKAE SKCIIEPUMEHTHIIIO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C TIOMOIIbIO MHANKATOPOB (JIaKMYC, (peHonTanent, METUIOPaHX
Jpyrue)

2.7 MIPOBO/IUTH PACUYETHI IO YPAaBHEHHUIO XUMHUECKOH PEeaKIH

[To teme: «llepuoauueckuii 3akoH u llepuoauyeckas cucTemMa XUMUYECKUX
3 snementoB [[. M. MenneneeBa. CTpoeHUE aTOMOB. XHMMHUYECKAsl CBSA3b.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN

PaCKpbBIBATL CMBICII OCHOBHBIX XHMMHUUYCCKHX TIOHSTHH: AApO aroma,
BHCKTpOHHHﬁ clioi aToMa, aToMHas Op61/ITaJ'IL, paanyc atomMa, XUuMHU4ICCKasd
3.1 CBA3b, IoJIApHas u HCIIOJIAIPpHAaA KOBAJICHTHAs1 CBA3b,
QJICKTPOOTPULATCIIBHOCTh, MOHHAA CBA3b, WOH, KAaTHOH, aHWOH, CTCIICHb
OKHUCJICHUA

3.2 KIIACCHU(PUITUPOBATH XUMUYECKUE DIIEMEHTHI

ONKCHIBATh W XapakTepu3oBaTh TaOmuuHyo ¢opmy [lepuonndeckoii
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3jauyaTh IIOHATHUS  «IJIaBHAs

3.3
nonarpynna (Arpymnmna)» u «modounas noarpynna (brpynmna)», «manbie» u
«OOTBIIINEY TIEPUOJIBI
packpbiBaTh  cMbicn  Ilepuogmueckoro 3akona JI.M. MenzeneeBa:

3.4 JEMOHCTPUPOBAaTh IOHMMAHHUE NEPUOAMYECKON 3aBUCHMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NonoxeHus B [lepuoauueckoii cucreme
COOTHOCUTH 0003HAUYEHHUs, KOTOphle UMeroTcsa B Tabmuie «[lepuognueckas
cucremMa xumudeckux osneMeHtoB J[.M. MenzaeneeBa» € YHCIOBBIMU

3.5 XapaKkTEpUCTUKAMHM CTPOEHHUS aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB U
3apsn  snapa, oOliee YuCIO JJIEKTPOHOBU — paclpesielieHHe UX 10
AJIEKTPOHHBIM CJI0SIM)

3.6 OIpENENATh CTENIEHb OKUCIIEHUS AJIEMEHTOB B OMHAPHBIX COEINHEHUSAX

37 ONpenensTh BUJ XHUMHUYECKOM CBsi3M (KOBaJEHTHAas U  HOHHAs)B

' HEOPraHUYECKUX COEANHEHUAX
9 KIIACC

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
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Kox
MpoBepPsieMOro
pe3yJjbTarta

1

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBo U XUMUYECKAS] pEAKIIHSI»

11

pacKpbIBaTh  CMBICII ~ OCHOBHBIX ~ XHMHYECKMX MOHATHUH:  pacTBOp,
3JIEKTPOJIUTHI, HEIJIEKTPOIIUTHI, HIEKTPOITUTHUECKAS TUCCOIUAINS, PEAKIIUH
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe PaBHOBECHE, OOpaTHMBbIE U
HeoOpaTUMble peakluu, OKHUCIUTEIIbHOBOCCTAHOBUTEIIbHBIE PEaKIuH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHUE, aJNIOTPOIIHUS,
amM(pOTEepHOCTh, XUMUYECKas CBA3h (KOBAJICHTHAs, HIOHHAS, METAJUIMYECKas),
KpUCTAJTMYECKast peléTKa, CIUIaBbl, CKOPOCTh XMMHYECKON peaKInu

1.2

HUIUIIOCTPUPOBATE B3aWMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUH U
MNPUMCHATH O3TH TOHATUA MTPHU OITMCAaHWU BCHICCTB U UX HpeBpaHIGHI/If/'I

1.3

COCTABJISITH ~ YPABHEHUS  JJIEKTPOIMTHYECKOM  IUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIC YPABHEHUS PEaKLUi MOHHOIO
obMeHa

1.4

pacKpbIBaTh  CYHIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIUil
MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii

1.5

MIPOBOAUTD PACUETHI MO0 YPABHEHUIO XUMUYECKON PeaKIuu

Ilo Temam: «Hemerammel um wux COCIUHCHUA» U «MeTammel ¥ HX
COCINMHCHMU

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0OIMMEe M CHEMU(UUECKHE XHUMHYECKUE
CBOWMCTBA NIPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPXKAAs ONUCAHHE
MpuMepamMi MOJEKYJISIPHBIX W HMOHHBIX YPaBHEHHMHM COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUN

2.2

COCTaBJISITb  YpaBHCHUA peaKum‘/'I, MNOATBCPKAAOIMIUX CYHICCTBOBAHHC
TeHETHYECKOM CBA3U MCKAY BCHICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBAa BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAaHUS XHUMHUYECKUX TMPEBPAIICHUNH B Pa3IMUHBIX
YCIIOBUSAX

2.4

CIIe/IOBATh TPaBHJIaM IMTOJIb30BAHMSI XUMUYECKON MTOCYI0H U Ta00paTOPHBIM
0o0OopyIOBaHHEM, a TaKKe IpaBUIaM OOpalIeHUs] C BEIIEeCTBaMH B
COOTBETCTBHUM C HHCTPYKLUHSMH IO BBINOJHEHHUIO JIaOOpaTOPHBIX
XMMHYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yriaekucioro rasa)

2.5

MIPOBOJIMTH PEAKITUH, ITOATBEPIKIAIONINE KAYSCTBCHHBIN COCTaB Pa3IUIHBIX
BEIIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPUA-, OpPOMHUJ, HOIWI,
kapOoHar, d¢ocdar, CuIHKaT, CyiabdaT, THAPOKCUIAOHBI, KAaTHOHBI
aAMMOHUS, WOHBI M3yYCHHBIX METAJUIOB, INPUCYTCTBYIOIIMNEC B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIIECTB

3

ITo Teme: «XuUMHS U OKpYXKaroas cpeaa»

AOKY!
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KOppO3Hs METAJUIOB

3.2

MPUMEHATh OCHOBHBIE ONEPALMM MBICIIUTENIbHOU AESTENbHOCTH — aHANU3 U
CUHTE3, CpaBHEHUE, 0000IIeHre, CUCTEMAaTU3alllIO, BbISIBICHUE MPUYHMHHO-
CJICJICTBEHHBIX CBSI3€M — JJIi M3YyUEHHUsSI CBOMCTB BEIIECTB U XUMHUUYECKUX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbl [O3HAHWS — HaOIIOJICHUE,
U3MepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEasIbHbII U MBICIICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 HepBOHaLIaJ'II)HBIe XHUMHUYCCKUEC ITOHATHUA

11 [Mpenmer xumuu. Porme XumMuM B JKU3HH 4YenoBeKa. XHUMUS B CHCTEME HayK. Tenma u
' BenecTBa. Pu3MyecKre CBOMCTBA BEMIECTB. ArperaTHOE COCTOSTHHE BEIIECTB

12 ITousatre o Meromax moO3HAHUS B XuUMHHU. Uucrele BemiectBa U cMecH. CrocoObl
' pasjieNicHust cMecei

1.3 ATOMEI U MOJICKYIJIBI. Xumudeckue 31eMeHThl. CHMBOJIBI XMMHUYECKHX 3JICMCHTOB.
. HpOCTLIe " CJIOKHBIC BECIICCTBA. ATOMHO'MOJ’IGKYJ’IHPHOG Y4CHUC

XuMHuJeckas (bopMyna. BanednTHOCTP aTOMOB XHUMHYECKHX D3JIIEMCHTOB. 3aKOH
1.4 IIOCTOAHCTBA COCTaBa BECIICCTB. OTtHocuTenpbHasT aToMHasgs Macca. OTHOCHTENIbHAs
MOIJICKYJIdpHasa Macca. MaccoBas 10JIsI XUMHYECKOI'0 JIeMEHTa B COSMHCHUN

KomnuectBo BemectBa. Mosb. Mossipaast macca. B3auMocBsI3b KOJIM4Y€CTBa, MacChl U
1.5 Yyuciaa CTPYKTYPHBIX €IMHMIl BemiecTBa. Pacu€rel mo ¢opMmynaM XUMHUECKUX
COEIUHEHUH

dusnueckre U XUMHYECKHUE SBJICHHS. XUMHUYECKasi peaklus U €€ MpU3HAKU. 3aKOH
1.6 COXpaHEHHUs Macchl BELECTB. XUMUUeckue ypaBHeHUs. Kinaccudukanus XuMuyeckux
peakuuii (CoeMHEHUsI, Pa3IOKEHHsI, 3aMeIleH s, OOMeHa)

XUMHUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYIOH, C MpaBUIIaMHU
paboTsl B naboparopuu U nmpuéMamu oOpamieHus ¢ 1abOpaTOpHBIM 000PYyIOBAaHUEM,
U3y4YeHHE M ONHcaHue (U3NYECKUX CBOICTB 00pa3lloB HEOPraHMYECKHX BEIIECTB,
HabOmroeHue ¢u3nyeckux (TUIaBJICHHWE BOCKA, TasiHUE JIbJla, pacTHpaHUE caxapa B
CTYNKE, KUIEHME U KOHJEHCAIMsl BOJAbI) M XUMHUYECKUX (FOpEHHE CBEYH,
MPOKAIMBAHUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHCJIOTOW) SIBICHUH,
17 HaOJIOZIGHUE W ONMCAaHWE MPHU3HAKOB MPOTEKAHMA XMMHUYECKUX  PEeaKIHii
' (pa3noxxeHue caxapa, B3aMMOJEHCTBME CEpHOW KHUCIOTHI C XJIOpUAOM Oapus,
pasnoxenue ruapokcuaa meau(ll) mpum HarpeBaHuu, B3aMMOAEHCTBHUE >Kene3a C
pactBopom coimu Meau(ll), mzydenue cnocoOoB pazneneHus cmecedl (C MOMOIIBIO
MariuTa,  (QWIbTPOBaHHWE,  BBIAPUBaHWE, JAUCTWULALMA,  Xpomarorpadus),
MPOBEJICHHE OYMCTKHM IOBAapEHHOM coiy, HAOIIOJEeHHE U ONHCAaHUE Pe3yIbTaTOB
IIPOBEICHMS OIbITA, WJUIOCTPUPYIOLIErO0 3aKOH COXPAaHEHMs MAacChl, CO3JIaHUE
MoJieneil MoeKyi (IapoCTEeP>KHEBBIX )

2 Baxwueiiue MMPpEACTABUTCIN HCOPIraHNYCCKUX BCIICCTB

Bosnyx — cmech razos. Cocras Bo3ayxa. Kucimopon — 3jeMeHT U IpoCcTOe BELIECTBO.
Haxoxxnenue kuciaopoza B npupojie, Gpu3ndeckue 1 XMMUYeCKUe CBOMCTBA (peakiiu
ropenusi). Okcuzapl. [Ipumenenune xucimopomga. CriocoObl MOMyYeHHs] KHCIOPOJA B

9 ﬁr\nq’r‘r\nnn T T DOOMELH TIPUUOCTI/I

2.1

nrznu —
TIT

nabopaTopuy U HPOMBIILIEHH B IpPHUPOJE. H

JOKYMEHT NOAMUCAH 3NEKTPOHHOW NMOAMNNCHIO
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AJUIOTpOITHAas MOJII/I(I)I/II(B.I_II/I}I KHucJopoaa

2.2

TeroBoit dPGEKT XUMHUYSCKOW pPEaKluu, TEPMOXUMHUYECKUE YPaBHEHUS, JK30- H
IHIOTEPMHUYCCKUE peakiuu. TOIUIMBO: Yroib M METaH. 3arpsA3HCHHUE BO3/yXa,
YCHJICHUE MTApHUKOBOTO 3P dekTa, pa3pylnieHrne 030HOBOTO CII0s

2.3

Bonopon — snemeHT M mpocroe BemecTBO. HaxoxkzaeHue Bomopoga B IPHUPOAE,
¢du3nyeckrue 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, ClIOCOOBI oaydeHus. Kuciorsl u
CONH

2.4

Monsipablit 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopsl. Haceliennsie u
HEHACBIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BemeCTB B Bojae. MaccoBas ois
BELIECTBA B pacTBOpe. XUMHUECKHUE cBoiicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoB B
NpUpoJE U B JKU3HU 4enoBeka. KpyroBopor Boabl B Mpupone. 3arps3HeHue
NPUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOL

2.6

Knaccudukamnus Heopranndeckux coeauHeHnid. Oxcupl. Knaccudukanus okCHmoB:
coneoOpasyronue (OCHOBHBIE, KUCIOTHBIE, aM(oOTepHbIE) U HecoaeoOpa3yIoLue.
Howmenknarypa okcuoB. @usndeckue 1 XMMUYeCKHe cBoicTBa okcuioB. [lomyuenue
OKCHJIOB

2.7

OcnoBanus. Knaccudukanus ocHOBaHWMN: HIENOYM M HEPACTBOPHUMBIE OCHOBaHUS.
Homenknarypa ocHoBaHuil. PU3MYECKHME W XHUMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonydyenune ocHOBaHMI

2.8

Kucnorel. Knaccudukanuss xucnmor. Homenxnatypa kucinor. @Pusudeckue u
XUMHAYECKHAE CBOWMCTBA KHUCIOT. Pgan axktuBHocth MetaiuioB H.H. bekerosa.
[Tonyyenue kucinor

2.9

Comu. Howmenknarypa coneidl. @Dusznyeckne W XHMHYECKHE CBOMCTBA COJIEH.
ITonyuyenue conen

2.10

I'enermueckas CBA3b MCXKAY KlIacCaMU HCOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ

211

XVMMUYECKUI JKCIIEPUMEHT: KaueCTBEHHOE OIpeICIICHuEe COACpPKAHUS KHCIOpoaa B
BO3/yXe, MOJYYCHHEe, COOMpaHue, paclo3HaBaHUE M M3YYCHHE CBOWMCTB KHCIOpPOJA,
HaOJTF0/ICHUE B3aMMOJICHCTBHSI BEIIECTB C KHCIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
MIPEKpaIeHHUS TopeHus (ToXkapa), 03HAKOMJICHHE ¢ 00pa3IlaMH OKCHIOB W OIMCAHUE
WX CBOICTB, MONIy4eHHE, COOMpaHUe, pacllO3HABAaHUE M M3yYCHHE CBOICTB BOJOPO/AA
(ropenme), B3ammojeiicTBue Bomopoma ¢ okcuaom  meau(ll)  (Bo3MoxHO
WCIIOJIb30BaHUE BUICOMATEPUATIOB), HAOII0IeHHe 00pa3loB BEUIECTB KOJIMYECTBOM |
MOJIb, HCCIIEJJOBAaHHE OCOOEHHOCTEH pPACTBOPECHHSI BEIMIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO, TPUTOTOBJICHHUE DPACTBOPOB C ONPENEIEHHOW MAaCCOBOH JIOJIEH
pPacTBOpPEHHOIO BEIECTBA, B3aMMOJIEHCTBHE BOABI C MeETaulaMU (HATpUEM W
KanbpIueM) (BO3MOXXHO MCIOJb30BAaHUE BUICOMATEPHAIIOB), OMpECIICHUE PacCTBOPOB
KACIOT W TIeJIOYeld C TOMOUIbI0 HMHIUKATOPOB, HCCIICAOBAaHHE 00pa3IioB
HEOPTaHWYECKUX BEIIECTB Pa3IMIHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS OKpaCKU
WHIMKATOPOB B PacTBOpaxX KHUCIOT W IIEeNOuYeH, M3yuyeHHe B3aMMOACHCTBHS OKCHIA
memu(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C MeETalylaMH, peaKInui
HEUTpaTN3alliy, MOJy4eHUE HEePACTBOPHMBIX OCHOBAaHWMW, BBITECHCHHE OJHOTO

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
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MeTajla IpYyruM U3 PacTBOpPaA COJIM, PEIICHHUE SKCIEPUMEHTANBbHBIX 33734 MO0 TEeME
«BaxHeiinme Kiacchl HEOPraHUYECKUX COEIUHECHUIN)

[Tepuonnueckuii 3akoH u [leproanueckas cucteMa XuMU4YeCKux 3aeMentos J[. M.
3 MenneneeBa. CTpoeHre aTOMOB. XUMHUUECKast CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIINU

[lepBble MOMBITKH KJIACCH(PHUKAIMU XUMHUYECKHX 3JIeMeHTOB. [loHATHE O Tpymmax
31 CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U MIETOYHO3EMENIbHbIE METaJlIbl, TaJOreHBI,
' UHEPTHBIE Ta3bl). OJEMEHTbHI, KOTOpble 00pa3yloT aM(OTepHblE OKCHIBI H

TUPOKCH JIbI

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XUMHYECKHX 3iemeHToB [[.M.
39 MenneneeBa. Koporkomnepuonnas u anuHHonepuoaHas ¢opmsl [lepuoauueckoit
' cucteMpl xumudeckux snemeHTtoB J[.M. MenneneeBa. Ilepuoasl W Tpynmsl.

®u3nyUecKuil CMBICT MOPSIKOBOI0 HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIIBI HJIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX saep. W3orombl. Onexktponbl. CrtpoeHue
33 3JIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIeMeHTOB [leproauueckoit

cucrembl J[.MI. MenpeneeBa. XapakKTepUCTMKA XHWMHYECKOrO 3JIEMEHTa IO €ro
nostoxkenuto B [lepuognueckoii cucreme .M. MenneneeBa

3aKOHOMepHOCTI/I U3MCHCHUA paanyca aTOMOB XUMHUYCCKHUX 9JICMCHTOB,
3.4 METAJUNIMYECKUX U HEMETaIINYECKHUX CBOMHCTB IO rpymamnaM u nepuojam. 3HaueHUE
. Hepnozu/lqecxoro 3aKOHa H HepHOHquCKOﬁ CHUCTEMBI XHUMHUYCCKUX JJICMCHTOB IJIA

pa3BuTHUs Hayku U npakTtuku. /.M. MenpaeneeB — yd€HbI U rpaXKJaHUH

Xumuueckass  cBs3b.  KoBajenTHas  (monsipHass ©W  HEMOJSIpHAsi)  CBS3b.

3.5
3HGKTpOOTpI/II_[aTeJ'IBHOCTL XUMHYECKHUX 3JI€MEHTOB. MIOHHas CBI3b

3.6 Crenenbs  okuciaeHusA. OKHCINTEIBHOBOCCTaHOBUTCIHHBIC pCaKknuu. HpOHCCCBI

OKMCJICHUS B BOCCTAHOBJICHHUS. OKUCIIMTENIM U BOCCTAHOBUTEIIH

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHue oOpa3IoB BEIIECTB METAIJIOB U HEMETAJIOB,
37 B3aUMOJICCTBUE THAPOKCHA IIMHKA C paCTBOPAMH KHUCIIOT M IIEJI0YeH, MPOBEICHHE
' OTBITOB, WITIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi

(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS)

9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COMEPKAHUS

1 BemecTBO 1 XuMuueckas peaknus. HOBTOpeHI/IC

[lepuonuueckuii 3akoH. llepuomnueckas cucrema XUMUYECKHX 3ieMeHTOB [[.U.
MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
11 XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIHS, KAIbIUA U UX COCIMHEHUN B
COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B [lepuoanyeckoi cucremMe U CTpOCHHEM
HX aTOMOB

1.2 CTpOCHI/Ie BCIICCTBA. BUAbI XHUMHYECKOH CBS3U. THUIBI KpUCTAJUINICCKUX peH_IéTOK,

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
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3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOM pEIETKH M BUIA
xumuueckoil cBsa3u. Kiaccudukamuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB
(MexxyHapoiHas U TpUBHAJIbHAs). XMMHUUECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYEeCKUX  COEJUHEHMM, TeHEeTHYecKas  CBs3b
HEOPTraHWYECKUX BEUIECTB

1.3

Knaccugukanus XMMHYECKMX pEakUMi MO0 pPa3M4yHbIM IpU3HaKaM (IO YHUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MEeHEHUIO
CTENEHEeH OKUCIIEHUS XWMHUYECKHUX 3JEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTajlu3aropa). JK30- U SHIOTEPMUYECKUE PEAKLUU, TEPMOXUMUYECKUE YPABHEHMUSL.
[TonsiTHE O CKOPOCTH XUMHYECKON pEeaKIINU

1.4

[TonsitTue 00 oOpaTMMBIX W HEOOPAaTUMBIX XUMHUYECKuX peakuusax. [lonstue o
TOMOIE€HHBIX M TE€TEPOreHHbIX peakuusx. IloHATHE O XMMHWYECKOM paBHOBECHUH.
@dakTopbl, BIMAIOIME HA CKOPOCTb XHMMHUYECKOH peakUud M IOJOXKEHUE
XMMHYECKOI0 PaBHOBECUS

1.5

OKHCINUTEITFHO-BOCCTAHOBUTEIbHEBIE pCaKknuuu, 3J'I€KTp0HHBII>i 0ajaHCc OKHCIUTEIBLHO-
BOCCTaHOBUTENbHOM  peakuuu.  CocTaBieHUE  ypaBHEHUU  OKHUCIUTEIIBHO-
BOCCTAHOBUTEINLHBIX PEAKIINI C UCMOIB30BAHUEM METOA JIEKTPOHHOIr0 OaiaHca

1.6

Teopuss 3JIEKTPOIUTHUYECKOM JTUCCOLMAIMU. OJEKTPOJIUTBI M  HEIJIEKTPOIIUTHI.
Katnonbl, aHnoHpl. MeXxaHW3M JHCCOIMAIMKM BEMIECTB C Pa3IUYHBIMH BHUIAMH
xumudeckoi cBs3u. Crenenp auccornuarnuu. CHIBHBIE W CTa0ble SJICKTPOIHTHL.
Peakuuu nonHOro oOMeHa. Y cloBus MPOTEKaHUsI peaklnii HOHHOTO 0OMeHa, TOTHbBIE
U COKpAILIEHHBIE HOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAaHUMW U COJNEH
B CBETE NPEACTABICHUN 00 AJIEKTPOJIMTHUECKONW auccoruanuu. KauecTBeHHBIE
peaxiuu Ha UOHBL [loHsATHE O THApONTU3E comneit

1.7

XUMHYECKUH IKCIIEPUMEHT: 03HAKOMJIEHUE C MOJIEJISIMU KPUCTAINTMYECKUX PEIIETOK
HEOPraHUYECKUX BEUIECTB — METANIOB U HEMETAJI0B (TpaduTa U aiMasa), CI0KHBIX
BEIIECTB (XJIOpUJIAa HATPHsI); HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaKIuu OT BO3ACHCTBUS pa3NIUYHbIX (DAKTOPOB; HCCIEAOBAHUE IIIEKTPOIPOBOJHOCTH
PacTBOPOB BEILIECTB, MpoOIlecca TUCCOLUALNN KHUCIIOT, IIejao4Yei u conelt (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB); TMPOBEJACHUE OIMBITOB, HWJUTFOCTPUPYIOLIUX
MPU3HAKU MPOTEKAHUsI PEaKIMii HOHHOro oOMeHa (00pa3oBaHME OcajlKa, BBIICTICHHE
rasza, oOpa3oBaHHME BOJbl); OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTENIBHBIX peakluil (TOpeHHe, peaKIuu pas3IOKEHUs, COCIUHEHUs);
pacno3HaBaHWe HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAaYECTBEHHBIX pEaKIUi Ha
WOHBI; pelIeHNE SKCIIEPUMEHTAIBHBIX 3a7a4

Hewmeramis! 1 ux COCINHCHUA

2.1

OO0miast xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTEpHbIE
creneHn okucieHusa. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTBIX BEILECTB —
rajJJoreHoB. XHMHUYECKHE CBOWCTBAa Ha MpuUMepe Xjopa (B3aUMOACUCTBHE C
MeTaJUlaMH, HeMeTaulaMu, wienoyamu). Xioposogopoa. ConsHas —KUCIOTa,
XMMHMYECKHE CBOMCTBA, MONY4YEHHUE, IPUMEHEHHE. [IelicTBrE XII0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeKa. BaxkHelne XJI0puasl U UX HaXO0XKJICHHUE B IIPUPOJIE

[IOKY
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XapakTepHble cTerneHu okucieHus. CtpoeHHe U (U3HUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPONHBIE MOJM(HKAINN KHCIOPOAAa U CEpHI.
Xumudeckue cBoicTBa cepbl. CepoBOAOPOI, CTpOeHUE, (HU3NUECKUE U XUMUYECKUE
cBoiicTBa. OKCHABI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHUCIIOTa,
(bu3MYecKue U XUMHYECKHE CBONCTBA (00IIME KaK MPEACTaBUTENS Kjacca KUCIIOT H
cnerrduieckne). XUMHYECKAE PEAKIMH, JeKalldie B OCHOBE IPOMBIILICHHOTO
crocoba momydeHuss cepHod KuCHOTHL. [Ipumenenue. Conu CEpHOM KHCIOTHI,
KadeCTBEHHAss peakinus Ha cyiabdar-noH. HaxoxaeHue cepbl u €€ COCTUHEHUH B
npupone. XUMHUYECKOE 3arpsi3HEHHWE OKPYXKAIoMmeld Cpelpl COSAMHCHHUSIMH CEpPbI
(KUCNOTHBIE ~ JOXKAW, 3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
MPEOTBPALICHHS

OOmas xapakrepuctika 31eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, paclpocTpaHeHHe B IpUpoae, Gpusmueckue
U XUMHYeckue cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHUAK, ero pusnyeckue u
XMMUYECKHUE CBOWCTBA, MOJyyeHHe U npuMeHeHune. Conu aMMoHus, UX (GU3NYecKue u
53 XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuuss HA MOHBI aMMOHWUS.
' A3oTHas Kucnora, e€ noiaydyeHue, Gu3nyeckue 1 XMMHUYECKUe CBOMCTBa (00IMe Kak
IIPEICTaBUTENs Kilacca KHUCIOT M crneuuguyeckue). Vcnonb3oBaHHE HUTPATOB U
coleld aMMOHHUSI B KauyeCTBE MHHEPAIbHBIX yH00peHuil. XuMHUYecKoe 3arpsi3HeHHe
OKpY)KaIOIlle CcpeAbl COEAMHEHHUAMM a30Ta (KUCJIOTHBIE [JOKIW, 3arps3HEHUE

BO3]1yXa, IOYBBI U BOJIOEMOB)

®dochop, amrorpomsble Momudukanuu ¢docdopa, ¢GUIHUECKHE W XUMHYECCKHE
24 croiictBa. Okcun dochopa(V) u dochopras kucinora, GU3HUESCKAEC U XUMUUYCCKUE
' cBOiicTBa, monmydeHue. lMcnonp3oBanue ¢ocharoB B KauecTBE MHHEPATbHBIX

yInoOpeHuit

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynnbel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTETEHW OKHCICHHS. YTIEepoX, aUIOTPOMHBIE MOIU(HKAINY,
pacrpocTpaHeHue B MpHpoOJE, PU3NUECKHEe M XUMUYECKHE CBOMCTBA. AICOPOIIHS.
Kpyrosoport yriepona B npupozae. OKCuabl yriiepoaa, ux pusnyeckre u XMMHYeCcKHe
95 CBOWCTBa, [EWCTBME HAa JKUBBIE OPTaHU3MBI, TOJIYYCHHE U TNPUMCHEHHE.
' DKonoruueckre MpoliaeMbl, CBsi3aHHble C okcujaoMm yriuepona(lV); rumoresa
1J100aJIbHOrO TOTEIJICHUs KJIMMaTa; MapHUKOBBIM (P QeKT. YroabHas KUCIOTa U €&
conmd, WX (UINYECKUE W XHWMHUYECKHE CBOICTBa, NOIY4YeHHE W TPUMEHCHHE.
KavectBenHnast peakuuss Ha KapOoHaT-HOHBI. Vcmoib3oBaHHWe KapOOHATOB B OBITY,

MCIUIIUHEC, ITPOMBIIIINIICHHOCTHU U CCIILCKOM XO3SIUCTBE

IlepBoHayanpHble MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEJAMHEHMSX
yriepona (MeTaH, 3TaH, dTWJICH, alleTHJICH, STaHOJ, TJIMIEPHUH, YKCyCHasl KUCIIOTA).
2.6 Hx coctaB u xummuueckoe crpoeHue. [IoHsATHEe 0 OMOTOrHYecKr BaKHBIX BEIIECTBAX:
KHpax, OeJKax, YriIeBoiaX — M UX POJIU B )KU3HH 4YeJoBeKa. MarepruanbHOe eTMHCTBO
OpraHNYeCKUX ¥ HEOPTaHWYECKUX COSANHEHNH

KpemHuii, ero ¢usuyeckue MU XMMUYECKHE CBOICTBA, IONY4YE€HHUE U IPUMEHEHHE.
2.7 Coenmunenus kpemaus B npupoae. Oomme npencraBieHus 06 okcuzae kpeMuusi(1V) n
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MPOMBIIIUICHHOCTH. Ba)kHEWIne CTPOWTENbHBIE MaTepHalibl: KepamHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. I[IpoGmembl  Ge30macHOrO  MCHOJIB30BAHUS
CTpOI/ITCJII)HBIX MaTepI/IaJIOB B HOBCCL[HGBHOﬁ JKU3HU

2.8

XVMMUYECKUI SKCIIEPUMEHT: U3YUYE€HHUE 00pa3ll0B HEOPIaHUUYECKUX BEILIECTB, CBOMCTB
COJIIHOM KHUCJOTBI; TPOBEJCHUE KAueCTBEHHBIX PEAKUUNA Ha XJIOPUA-HUOHBI U
HaOIO/IeHUEe MPHU3HAKOB HX MPOTEKAHMs; OMBIThI, OTpa)karolue (usndeckue Hu
XMMHYECKHE CBOWCTBA TaJOr€HOB M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB); O3HAKOMJIEHME C oOpaslamMM XJIOPUAOB (TaJOreHUI0B);
O3HAKOMJIEHUE € 00pa3llaMH Cepbl U €€ COeTMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB); HAOJIO/IEHUE Tpolecca OOYIJIMBaHHS caxapa TOJ JeHCTBHEM
KOHLIEHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI; M3Y4CHME  XUMUYECKUX  CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, MPOBEJCHNE KaYeCTBEHHON pEaklHnH Ha Cyab(ar-
MOH W HaOIIOJCHWE TpU3HAKa €€ MPOTEKaHWS;, O3HAKOMIICHHE C (H3UYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMATEPUAITIOB), OOpa3liaMu a30THBIX U (OChHOPHBIX YAOOpPEHUM; MOIy4YCHHE,
coOmpaHme, pacrmo3HaBaHHE H H3Y4YEHHE CBOWCTB aMMHaKa; IIPOBEICHHE
KaueCTBEHHBIX peakiii Ha MOH aMMOHHUS U (PocdaT-UOH U U3ydeHUE MPU3HAKOB HX
NMpPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI C MEJbIO
(BO3MOXHO HCIIOJIb30BAHNE BUJICOMATEPUAJIOB); U3y4eHue Mozieneu
KPUCTAITMYECKUX PpEHIETOK anMasa, rpadura, QymnepeHa; O03HAKOMIEHHE C
MPOIIECCOM  aZcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IpOTHUBOra3a; IOJIy4yeHue, coOMpaHHe, pacllo3HaBaHWE M H3Yy4YEHUE
CBOIMCTB YIJICKUCIIOrO rasza; MpOBEJCHHE KAueCTBEHHBIX peakluid Ha KapOoHAT- U
CUJIMKAT-UOHBI U U3yYEHHUE NIPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C MPOAYKIIHEH
CIJIMKaTHOM NpPOMBIIUIEHHOCTH; pEIIEHWE HKCIEPUMEHTAJIbHBIX 33Jady IO TEMe
«BaxHeilye HeMeTaJbl U UX COSAUHEHUS»

MerTainsl 1 uX COCANHCHUA

3.1

OOmiast xapakTEepUCTHKA XUMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHMHM HUX
nonoxkenus B [lepuonuueckoit cucreme xummdeckux snemeHtoB .M. MenaeneeBa u
cTtpoeHust atoMoB. CTpoeHHEe MeTauioB. MeTanueckas CBsI3b M METaLTHYECKast
KpUCTAJIIIMYECKAsl peIIETKA. DIEKTPOXUMHUECKUN Psii HAIPSDKEHUN METAIIIOB

3.2

Ousznueckue W XUMHUYECKHE CBOWCTBA MeTauioB. OOmmMe crocoObl MOMyYeHHS
MeTauioB. IloHsATHE O KOpPpO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B ObITY
1 IPOMBILUIEHHOCTH

3.3

[[lemounble MeTawibl: moJoKeHHe B lleprognyeckoil cuCTEME XMMHYECKUX
snemeHToB JI.W. MenneneeBa; cTpoeHHE HX aTOMOB; HAXOXJACHHE B MPUPOIE.
dusnyeckre W XUMHYECKHE CBOWCTBa (Ha mpumMepe HaTpus U Kamus). OKCHIBl U
TUAPOKCHUABI HATPUS U KaJIHA. HpI/IMeHeHI/Ie MISJIOYHBIX METAJIJIOB U UX COCIII/IHCHI/Iﬁ

3.4

[Ileno4yHO3EeMENBHBIE METAUIBl MATHUM M KaJIbLHW: MojoxkeHue B [lepmoanueckoi
cucreMe XxuMuueckux onemeHToB J[.M. MenneneeBa; CTpoeHHME HX aTOMOB;
HaxoxXxJaeHue B npupone. Puznueckue U XMMUYECKUE CBOMCTBA MarHus U KalbLUs.

Baxnelinme coeqMHEHUST KaTbIIHAS (Um,ym, THAPOKCHU, L,UJM). JKécTkoCTh BOOBI U

[OKYMEHT MOAMMCAHIAEKTPOHHOVM MOARCHIO
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Croco0bl €€ yCTpaHEeHUs!

Amomunnii: nonoxkenue B [lepuoanueckoil cucreme xumMuyeckux snemeHtos [[.U.
35 MenpeneeBa; CTpoeHUE aTOMa; HaxXOXKACHUE B pupoje. Pu3ndyeckue U XuMUYECKUe
CBOICTBA ATFOMUHUS. AM(OTEPHBIC CBOWCTBA OKCUJIA M TUAPOKCHIA ATFOMHUHUS

Kenezo: monoxkenue B llepmoamyeckol cucreMe XuUMHUYECKUX djeMeHToB [[.U.
36 MenieneeBa; CTpoeHUE aTOMa; HaxoXJaeHue B npupoje. Gusnyueckre 1 XUuMUUYECKHUE

cBoiicTBa xkene3a. Okcupl, ruapokcuabl U conu xxene3a(ll) u sxenesa(lll), ux cocras,
CBOMICTBA U NIOJIy4CHUE

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3lamMM METaUIOB M CIUIABOB, UX
(U3NYECKUMHU CBOWCTBAMH;, M3y4CHHUE PE3YyJIbTaTOB KOPPO3HH METAIIOB (BO3MOXHO
HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0COOEHHOCTEH B3aUMOAECHUCTBUS OKCUA KAJIbIIHS
U HaTpusi C BOAOM (BO3MOXKHO HCIIOJIb30BaHHE BUJICOMATEPHAIOB); HCCIEIOBaHUE
CBOMCTB ECTKOW BOJIbI; Mpollecca TOPEHUs »kele3a B KHUCIOpoae (BO3MOXKHO
3.7 HCIOJIb30BaHUE BUJEOMATEPHAIIOB); IPU3HAKOB IPOTEKAHUS KAaUEeCTBEHHBIX peaKIHii
Ha MOHBI (MarHus, KaJbIus, altoMuHus, 1MHKa, xene3a(ll) u sxemesa(lll), meau(ll);
HaOJI0IEHUE U ONKCAHKE MPOLIECCOB OKPAIIMBAHMS TUIAMEHH HOHAMU HATPUS, KaJIHs
U Kanblug (BO3MOXKHO  MCIIOJIb30BAaHME  BMJICOMATEpHAliOB);  UCCIIEOBAaHUE
aM(pOTEpHBIX CBOMCTB THUIPOKCHIA ATIOMUHUS M THUAPOKCHIA IMHKA; pEUICHHE
9KCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BajkHele MeTaibl U UX COEAUHEHUS»

4 XHUMHS U OKpYyXKarolas cpena

Hosbie maTepuansl 1 TexHosioruu. BemiecTtBa u Marepuansl B MOBCEAHEBHON KU3HU
4.1 yenoBeKka. XMMHS U 370pOBbe. be3onacHoe MCIONb30BAaHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBasi moMoIIs Mpu XUMUYECKUX OXKOTaX U OTPABJICHHSIX

OCHOBBI 3KOJIOrMYECKOM TI'PAMOTHOCTH. XHMHUYECKOE 3arpsA3HEHHE OKPY KAIOLIEH
42 cpenst ITJIK. Ponp XuMuM B pelIeHHH HKojormdeckux mpobneM. Ilpuponnsie
' UCTOYHUKU YTJIEBOIOPONOB (yroib, NPUPOAHBIA ra3, He(PThb), NPOIYKTHl HX

nepepaboTKH, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMUYECKUH OKCIICPUMCHT: HU3YUYCHHC 06p33u013 MaTcpuaIoB (CTGKJ'IO, CIlJIaBbl

4.3
METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbl)
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IMPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOI0
NPOBEPSIEeMOr0  yYPOBHS OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrPaMMBbl OCHOBHOI'O
TpeOOBaHMS o0mero odpasosanns Ha ocHoBe PI'OC

1 IIpencraBnenue:

O II03HAaBaE€MOCTU SIBJICHUH TNPUPOJbI, IOHUMAaHME OOBEKTUBHOMN
3HaYMMOCTH OCHOB XHMHYECKOM HayKH Kak o00JacTh COBPEMEHHOrO
11 €CTECTBO3HAHMsI, KOMIIOHEHTAa OOmed KyJIbTyphl W  IPAKTUYECKON
JESITEIbHOCTH YEJI0BEKA B YCIOBUSAX COBPEMEHHOI0 OOLECTBA; IOHUMaHUE
MeCTa XMMHUU CPEJIU IPYTUX €CTECTBEHHBIX HAYK

0 HAYYHBIX MCTOJAAX IO3HAHUA, B TOM HYHUCIIC ISKCICPUMCHTAJIBHBIX H
1.2 TCOPCTUUCCKUX METOAAaX HUCCICAOBAHUA BCIICCTB U U3YUYCHUA XUMHYCCKUX
l peaKHHﬁ; YMCHHE UCITOJIB30BATH MOJCIIN IJISA 00BSICHEHHMS CTPOCHUA aTOMOB

" MOJICKYII

o cdepax npodecCuOHaTbHOU NEATENbHOCTH, CBS3aHHBIX C XHUMHEH H
COBPEMCHHBIMH  TCXHOJIOTHSIMHA,  OCHOBAHHBIMH  Ha  JIOCTHIKCHHUSX
1.3 XUMHUYECKOUN HAayKH, 4YTO ITO3BOJIUT O6y‘-IaIOIlII/IMC$I paccMaTpuBaTb XUMUIO
' Kak cdepy cBoeil Oymymiei nmpohecCHOHATBLHON JESITEIBHOCTH M CICNIAaTh
OCO3HAHHBIH BBIOOP XMMHUH KaK MPO(GUIBHOrO MpeaMeTa MpH Mepexojie Ha

YPOBEHb CPETHEr0 00IIero 00pa3oBaHMsI

Bianenue cucteMoil XMMHYECKMX 3HAHUM M YMEHHE MPUMEHATh CHCTEMY
XUMUYECKUX 3HAHUM, KOTOPAsl BKIIIOYAET:

BOKHEUIIINE XUMUYECKUE TOHATHS: XUMUYECKUIN PJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJAHAS M HEOJHOPOIHAS
CMECh, OTHOCHTEIIbHBIC aTOMHAs W MOJEKYJSIpHAs MacChl, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIDHAs Macca, MOJSPHBIA O0O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHE, CONb (CpeaHsis), XMMHUECKas Peakius, peakiuu COCTUHEHUS,
peakiuu pa3iokKeHHs, PeaklMH 3aMelIeHUs, peakluuu oOMeHa, TEIIOBOU
ekt peaknuu, 3K30- U YHAOTEPMHUUECKHE PEAKINH, PACTBOP, MacCOBas
JIOJIsl XUMHYECKOT 0 JIEMEHTa B COSTMHEHUH, MaccoBas JI0JIA M IPOIICHTHAS
2.1 KOHIIEHTpalysl BENIECTBA B PACTBOPE, SAPO aTOMa, AJIEKTPOHHBIA CIIOM
aToMa, aToMHas OpOuTallb, paJAUYC aToMa, BaJIEHTHOCTh, CTCICHb
OKHCIICHUSI, XUMHUYECKas CBSA3b, AJIEKTPOOTPUIIATEIHLHOCTh, MOJSIpHAsS H
HETIOJISIpHAsT KOBAJECHTHAsl CBS3b, MOHHAS CBsA3b, METAJUIMUECKas CBS3b,
KpUCTaJUIMuecKasi  pemeérka  (aTOMHas,  WOHHAs,  METaJUIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, OJEKTPOJIUT M HEIJIEKTPOIUT,
AJIEKTPOJUTHYECKAss  JUCCOIMAIMs,  peaKIMd  HOHHOro  OOMEHa,
OKHCJIUTENIbHO-BOCCTAHOBUTEIHHBIC peakiuu, OKHUCJIUTEIb u

BOCCTAHOBUTEIb, OKACIICHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMUUYECKOE
uo|<y MEHT I'IOQI'II/I(‘AH ANEKTPOHHOU I'IOﬂI'II/I(‘hm
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paBHOBecHe, 0OpaTHMble U HEOOpaTUMBIE PEaKIMH, CKOPOCTh XHMHUYECKON
peakuuu, katanuzarop, [1/IK, koppo3us MeTaiuioB, CriaBbl

OCHOBOITOJIATAlOIINE  3aKOHBI ~XMMHH: 3aKOH COXPAaHCHHUS  MAaccChl,
2.2 nepuonuueckuii 3akoH J[.M. MenzgeneeBa, 3aKOH TOCTOSHCTBA COCTaBa,
3aK0H ABOTrajipo

53 TEOpUU XUMUU: aTOMHO-MOJIEKYJIsIpHAast TEopHsl, TEeOopHUs
' ANEKTPOIUTHYECKON JUCCOLUALITI

3 Bnagenue ocHoBamu XHUMHYECKOH I'PaMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘/'IZ

yMEHHUE MPaBHIBHO HCIOJNb30BaTh M3YYEHHBIE BEIIECTBA U MaTepHajbl (B
TOM 4YHCII€ MHUHEpaJbHble YAOOpPEHMs, METaUlbl U CIUIABBI, MPOTYKTHI
nepepaboTKU MPUPOAHBIX UCTOUHUKOB YIJIEBOAOPOJOB (YIS, HIPUPOIHOIO
3.1 ra3a, He()TH) B OBITY, CEILCKOM XO035HCTBE, Ha MPOU3BO/ICTBE U TOHUMAaHHE
3HA4YeHUsl KUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHU3Ma 4YeJIOBEKa; yMEHHE
IIPOrHO3UPOBATh BJIMSHUE BEIIECTB M XMMHUUYECKUX IIPOIIECCOB Ha OPraHU3M
YeJI0BEKA M OKPYIKAIOLIYIO IPUPOJHYIO CPENY

YMEHHE WHTErPUPOBATH XUMUUYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX yUEeOHBIX
MPEAMETOB

3.2

HaJIMYUE OMbITa PabOThl C PA3TMYHBIMH HCTOYHHKAMU HH(OpMaluu 10
3.3 XUMHM  (HayyHass W  Hay4YHO-IOMYJsIpHas  JuUTepaTypa, CJIOBapH,
CIPAaBOYHHMKH, HHTEPHET-PECYPCHI)

YMCHHC 00BEKTUBHO OLCHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
3.4 MMpeBpalICHUAX U MPAKTUYCCKOM IMPUMCEHCHUHU WU YMCHUC HCIIOJIB30BATh eé
AJId PCIICHUA y‘~I€6HO-HO3HaBaT€J'II)HI)IX 3aga4

Brnanenne ocHOBaMM MOHSTHHHOTO ammapaTa W CHMBOJIMYECKOTO S3bIKa
XMMHUU JUIS COCTaBICHHUS (OPMYNI HEOPraHMYECKHX BEIIECTB, YpaBHEHUUN
XMMUYECKUX peakiuii; ocHoBaMH xumuyeckod HomeHkiaTypsl (IUPAC u
TPUBHAIIBHON )

YMeHue oObSICHATH CBSA3b MOJIOKEHUS drieMeHTa B [lepuonnueckoit cucreme
C YU CJIOBBIMHA XapaKTepI/ICTI/IKaMI/I CTpOGHI/Ifl aTOMOB XUMHNYCCKUX
5 JNEMEHTOB (COCTaB W 3apsAnd sapa, oOImee YHCIO JIIEKTPOHOB),
pacmpenieIeHHeM DJJICKTPOHOB 110 DJHEPreTHYECKHM YpPOBHSM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KaIus U KaIbLIHA

[IpencraBinenne 0 NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
2JIEMEHTOB  (paguyc aToMa, »>JEKTPOOTPULATENbHOCTb), MPOCTHIX U
6 CJIOJKHBIX BEIIECTB OT MOJIOKEHUs J1eMeHTOB B [lepronnyeckoii cucreme (B
MalbIX MEpUOJaX M TJIABHBIX MOJrPYIINAX) M 3JIEKTPOHHOIO CTPOCHHS
aToMa

7 YMeHue KinaccupuImpoBaTh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEAKIIUU
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8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTENIEHb OKHCICHUSI XUMUYECKUX FJIEMEHTOB, 3apsi/i HOHA
8.2 BH/JT XUMUYECKOU CBSI3U M TUI KPUCTAIUTHUECKON CTPYKTYPHI B COSTMHEHHSIX
8.3 XapakTep Cpeibl B BOIHBIX paCTBOPAX BEMIECTB (KHUCIIOT, OCHOBAHHMI)
8.4 OKHCITUTEINIb U BOCCTAHOBUTEITH
9 YMeHue XxapakTepru30BaTh GU3NUECKHUE U XUMHUYECKHUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJAOPOJ, Ipadwur, amma3, KpeMHUH,
9.1 azor, ¢gocdop, cepa, XJop, HATPUN, KAIUNA, MATHUH, KAJIbLIHMA, aTIOMUHUH,
KENe30)
CIIOKHBIX BEIECTB, B TOM YHCII€ MX BOAHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOMIOPOJ, OKCHUIIBI W THUIAPOKCHUABI MeTaioB |-11A
9.2 rpyn, amtomunus, menu (1), nunka, sxenesa (11 u 111), okcuast yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepsr (IV u VI),
CEepHHCTasl, CepHas, a30TUCTas, a30THas, docdopHas, yroipHasd,
KpEMHUEBAsi KUCJIOTA M UX COJIH)
MIPOrHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEUIECTB B 3aBHCUMOCTU OT
9.3 WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBHUCHMOCTH OT HUX
' CBOWMCTB, BO3MOXHOCTh MPOTEKAaHUS XUMHUYECKUX MpEeBpalleHU B
Pa3IMYHBIX YCIOBHIX
10 YMeHHUE COCTaBIIATH MOJICKYJISIPHBIC W MOHHBIC YPaBHEHUS PEaKIHid, B TOM
qucle:
10.1 peakuuii HOHHOT0 OOMeHa
10.2 OKHUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEaKIU
10.3 WUTIOCTPUPYIOIIUX XUMHYECKUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYI)
' HEOPTaHUYECKUX BEIECTB
10.4 MOJITBEPIKTAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEX Iy HUMH
11 YMeHre BRIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHTEIFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTF0 XUMUYECKOT 0 3JIEMEHTA B COSIMHEHUN
11.2 MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUYECKUX PEaKIMi M HAXOIUTh KOIWYECTBO BEIECTBA,
' 00bEM U Maccy peareHTOB WM MPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMH HAy4yHOrO IMO3HaHUS (HAONO/IeHuEe, W3MEpEHUE,
121 SKCIIEPUMEHT, MOJEIMPOBAHUE) MPU M3YYCHHUU BEIIECTB M XUMHYECKUX
' SBJICHUW; yMeHHE c(hOopMyIHpoBaTh MPOOIEMY U TPEIUIOKHUTH MYyTH €&
pelieHus
129 0e301acHOi paboThl ¢ XUMHYECKUMHU BEIIECTBAMHU, XUMHUYECKON MOCYI0N U
' 1ab0paToOpHBIM 000PYIOBaHHEM
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MpaBWJIaMyd 0€30MacHOTO OOpallleHHs] ¢ BEIeCTBAMHU, HCIOIb3YEeMbIMU B
MOBCEHEBHOW JKWU3HUW, TMpaBWJIAMH TIOBEIEHHUS B IEISIX COEpeKeHHS
12.3 3l0pOBbsl M OKPYXKAIOIIEH MNPUPOJHON Cpelbl; TMOHMMaHHE Bpena
(omacHOCTH) BO3/ACMCTBUSI HA KUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIICHUS M MTPEIOTBPALICHHS UX BPEIHOTO BO3ICHCTBUS

13 Hammune IMPAKTUYCCKUX HAaBBIKOB INIAHUPOBAHHA HW OCYIICCTBIICHHUA

CICAYIONUX XUMHUYICCKHUX SKCIICPUMCHTOB!:

W3yYeHHE W ONMHCaHWe (PU3MUYECKMX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
131 (GU3NYECKUMU U XHMHUYECKUMHU SIBICHUSIMH; OIBITHI, WJUIIOCTPUPYIOIINE
MPU3HAKH TPOTEKAaHUS XUMHUUECKUX PEaKIni

13.2 U3ydeHHe Croco0O0B pa3zereHus cmecei

MOJYYEHUE KHUCIIOPOAA U U3YYEHHE €r0 CBOMCTB; MOJY4YEHUE BOIOPOJAA U
13.3 W3YYECHHE €ro CBOWCTB; IMOJYYECHHE YIJIEKHCIOrO ra3a M HM3y4eHUE €ro
CBOMCTB; ITOJIyYCHHE aMMHAKA U U3YYECHUE Er0 CBOMCTB

IIPUTOTOBJICHUE  PAcTBOPOB  C  ONPEAEIEHHOM  MaccoBOM  JoieH

13.4
pacTBOPEHHOIO BELIECTBA

135 IPUMEHEHHE HMHIUKATOpOB (JIakMyca, METWJIOpaHXka M (eHondragenHa)
' JUIS OTIPEICIICHUS XapaKTepa CPelibl B paCTBOPAx KUCIJIOT U LIEI0Uen

HCCIIeIOBAaHUE U ONMCAHHE CBOICTB HEOPraHWYECKHX BEIIECTB Pa3IMYHbIX
KJIaCCOB; M3Y4YEHUE B3aMMOAEHCTBHUS KHCIOT C MeTalllaMH, OKCHIaMH
13.6 METAJIJIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHMSIMH, COJISIMH;
' MOJy4eHHE HEpPacTBOPUMBIX OCHOBAHM; BBITECHEHHE OJHOTO MeTalla
IpyrUM U3 pacTBOpa COJIM; MCCIEJOBaHUE aM(OTEpHBIX CBOWCTB

THAPOKCHUAOB AJIIOMUHUA U HUHKA

pelIeHre SKCIEPUMEHTAIbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACChI
13.7 HEOPraHWYECKUX COCAUHEHUN»; «DJIEKTPOJIUTHYUECKAsT JTUCCOLIMAIU»;
' «Baxxueiimme HeMeTalIbl U UX COeOUHEHU, «BakHelne MeTaJUIbl 1 UX

COCOANHCHMU

XUMHYECKHAE JKCICPUMEHTHI, WLIIOCTPUPYIONINE MPU3HAKA TPOTCKAHUS
peakiuit HOHHOro 00OMEeHa; KAYeCTBEHHBIE PEaKIIMU Ha MPUCYTCTBYIONINE B
13.8 BOJHBIX PACTBOpPAx MOHBI: XJIOPUI-, OpOMUI-, HOTUI-, CyIb(ar-, dhocdar-,
' KapOOHAT-, CWJIMKAT-aHWOHBI, THUIPOKCHUI-HOHBI, KATHOHBI aMMOHHUS,
MarHusi, KaJlbllus, adroMuHus, xenesza (2+) u xenmesa (3+), memu (2+),

IIUHKA

14 VYMeHue:

IpPEICTaBIATh  pe3yabTaTbl  3KClepuMeHTa B (oOpMe  BBIBOJIOB,
141 JI0Ka3aTeNbCTB, TIpadUKOB U TaONMII M  BBIABIATH SMIUPHYECKUE
3aKOHOMEPHOCTH

YCTaHaBJIMBATb CBA3U MCKAY pPCaAIbHO Ha6JIIOZIaeMBIMI/I XHUMHUYCCKUMHU
14.2 ABJICHUAMH U HpoHeCcCaMH, MNPOUCXOAAIIMMH B MAKpPO- W MHKPOMHUDPCE,

OO0BSCHATH MPUYNHBI MHOTOOOpa3HUs BEIIECTB

[OKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

rOCYAAPCTBEHHOE BHO/KETHOE OBLLEOEPA30BATEJIbHOE 10.03.26 14:57 (MSK)  Ceptudmkat OF1BC2341459D8803154D70CDC2321E3
YUYPEXX/[IEHVE CPE[JHSS1 OGLLIEEOGPA3OBATE/IbHAS LLUKOJIA N2 575

NPUMOPCKOIO PAMOHA CAHKT-METEPBYPIA, XOPOLLIEBA OJbrA

AJIEKCAHZPOBHA, IMPEKTOP




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHATHUSA
11 UYuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMmecen
12 ATOMBI U MOJEKYJbl. XUMHYECKUE 3JeMEHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
' [IpocThle U ClOXKHBIE BEIIECTBA.
13 Xumudeckas ¢opmysa. BaleHTHOCTh aTOMOB XHWMHYECKHX 3JIeMEeHTOB. (CTereHb
' OKHCIIEHHSI
3aKkOH IOCTOSHCTBAa cocraBa BeulecTB. OTHOCUTENbHAs aTOMHas  Macca.
1.4 OTtHocuTeNbHAasE MOJEKYJsipHas Macca. MaccoBas J10Ji1 XMMHUYECKOrO 3JIEMEHTa B
COEIMHEHUH
15 KonmvectBo BemectBa. Monb. MomnsipHass Macca. MonspHblid  00bEM  Ta30B.
' B3aumocBsi3p KosinyecTBa, Macchl U YUCiIa CTPYKTYPHBIX €IMHULL BEIECTBA
16 dusnyueckre U XUMHYECKHUE SBJICHHS. XUMHYECKas peakmus u e€ Mpu3Haku. 3aKOH
' COXpaHEHUsI MaCChl BENIECTB. XUMUYECKUE YPaBHEHUS
5 Ilepnonnueckuii 3akoH u llepuoguyeckas cucremMa XMMHYECKUX 3ieMeHTOB [[.M.
MenpeneeBa. CTpoeHHE aTOMOB
[lepuonuueckuit 3akoH. llepumoanueckass cucremMa XUMHYECKHX dneMeHTOB J[.U.
2.1 MenpeneeBa. Ilepuoapl u rpynnbl. DU3WUECKUN CMBICI TOPSIKOBOTO HOMEpA,
HOMEPOB NEPUOJIa U TPYIIIIbI 3JIEMEHTA
Crpoenue aromoB. CoctaB artomHbIx sjaep. W3orombl. Dnekrponsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBhIX 20 XUMUUECKUX 31eMeHTOoB [lepronuueckoii
cuctemsl [[.11. MenaeneeBa
3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
53 MepUOAOB, Kaius, Kajablus (paadyca aToOMOB, D3JIEKTPOOTPULIATEIBHOCTH,
' METaUNIMYECKUX U HEMETANIMYECKUX CBOWCTB) M MX COCJIMHEHUM B COOTBETCTBHUH C
MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoi cucTeMe U CTpOEHUEM UX AaTOMOB
3 Crpoenue BelecTsa
Xumuueckass — cBsi3b.  KoBaneHTHas  (mOdsipHAas W HEMONApPHAs)  CBS3b.
3.1 DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas cBsI3b. MeTammnueckast
CBSI3b
3.9 Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHAs, MOHHAS, METAITTNYECKast), 3aBUCUMOCTD
' CBOMCTB BEILECTBA OT THUIIA KPUCTAIINYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3H
4 Baxwnelimme mpeacTaBUTENM HEOPraHMYECKUX  BEHIECTB. HeMmertainmbl U UX
COEJIMHEHUsI. MeTabl U UX COETUHEHUS
Knaccudukanus u  HOMEHKIATypa HEOPTaHWYECKHMX COSAMHEHM: OKCHJIOB
4.1 (coneoOpa3zyromye: OCHOBHBIE, KHCJIOTHBIE, aM(pOTEpHBIE) U HECOJICOOpa3yIoIIue;
OCHOBaHMUH (LIENIOYM ¥ HEPACTBOPUMbBIE OCHOBAHMS); KUCIOT (KUCIOPOACOAEPIKAIINE
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1 OECKHCTIOPOIHBIE, OTHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIBIX )

du3znuecke U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-HCMCTAJUIOB: BOJOpOAA,

42 XJI0pa, KUCIOPOAa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHuUs
Du3nyecKkrue U XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPUS,
4.3 KaJgusi, MarHus W KajblUs, aJIOMUHUS, OJKeJe3a. OJEKTPOXUMUYECKUN Pl
HaIpSHKEHUN METaJIOB
44 dusznueckue M XHMHMYECKHE CBOMCTBA BOJOPOJHBIX COCAVWHEHUN HEMETaJLIOB:

XJopoBogopoaa, CCpoBoaoOpoOaa, aMMHUaKa

duznyeckre U XUMUYECKHE CBOMCTBAa okcuoB HeMeTamos: cepsl (1V, VI), azora(ll,
4.5 IV, V), dochopa(lll, V), yrmepoma(ll, IV), kpemuus(lV). IlomyueHne OKCHIOB

HEMETAJUIOB

46 Xumunyeckue cpoiictBa okcuaoB: MetamwioB |A—IIIA rpynn, umska, menu(ll) u
xenesza(ll, 111). [TonryueHne okCHI0B METAIIIOB
XUMHUYECKUE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX TUIPOKCUIOB (HA TpUMEpe

4.7 THAPOKCUIOB aJIOMUHUS, Kene3a, IUHKa). [lomydeHne ocHOBaHUN U aM(OTEpHBIX
TUIPOKCHIOB
OO0mme XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOH, CEPOBOIOPOIHOM,

48 CepHUCTOW, CepHOH, a3oTHOH, (ochopHOM, KpemHUEBOH, yrompHOU. OcobObie

' XUMHUUYECKME CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM W a30THOU KHCIOT. [lomydyeHue
KHUCJIOT

49 OO6mme XuMUYECKHE CBOMCTBA cpeHux cosel. [lomydyenue comnei

4.10 [lonyuenue, coOupaHue, pacrmo3HaBaHHWE BOJOPOJA, KHCIOpPOJAa, AaMMHaKa,
YTJIIEKUCIIOro Ta3a B JabopaTopuu

411 [Tonyuenue amMmuaka, CEpHOM M A30THOM KHCIOT B MpOMBINUIEHHOCTH. OO0mue

CIIOCOOBI MOTY4YEHHUS] METAIIIIOB

412 ['eneTnyeckas CBs3b MEXAY KJIaCCAMU HEOPTAHUUECKUX COSAMHEHUN

) XUMHYECKUE PEAKIUN

Knaccupukamuss XMMHYECKHX PpEAKIHi MO pPa3IUYHbIM NpPHU3HAKAM: 10 YHCITY H
5.1 COCTaBY YYacTBYIOILIMX B PEaKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy, 10 N3MEHEHUIO
CTEIEHEN OKUCIICHUS XMMUYECKUX DJIEMEHTOB

TemnoBoit 3¢ dekT XuMUYeckord peakinH, TePMOXUMUYECKHE YpaBHEHHS. DK30- U

52 SHJOTEPMUYECKHE peaKMU. TepMOXUMHUECKUE YPABHEHUS
OKHCIUTEIEHOBOCCTAHOBUTENBHBIE  peakiuu. OKHCINTENTM W BOCCTAHOBHTEINH.
5.3 IIpoueccsl OKHCJICHUS u BOCCTaHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHCITUTEITbHOBOCCTAHOBUTEIBHON PEaKIiy
5.4 Teopust snexkrponutuyeckoil nuccoruanuu. KaTHOHBI, aHMOHBL. DJIEKTPOIUTHI U
' HedIeKTponuThl. CHilbHBIC U crlaOble 3JeKTpoinThl. CTEeNeHb AUCCOHAUH
55 Peakunu noHHoro ooMeHa. Y cioBusi NpOTEKaHUs PEaKIMii HOHHOTO 0OMEHa, ITOJTHBIE
' U COKpAIlEHHBIC HOHHBIE YPABHEHHUSI PEAKIINI
6 XuMHS ¥ OKpYyKaromias cpena
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HUCIIOJBb30BAHUEC BCIICCTB U XHMMUYCCKUX pCaKLII/Iﬁ B J'Ia60paTOpI/II/I n 6LITy. HepBaﬂ
ImoMouIb IMpU XUMHUYCCKHUX OXKOrax U OTpaBJICHUAX

XHUMHYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpebl (KUCIOTHBIC JTOXKIH, 3arps3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), CHOCOObI ero mnpenorBpamieHus [IpenensHas
6.2 nonyctumas —konmeHtpamus BemiectB  (IIJIK). Pomp xumum B penieHuun
AKOJIOTHYECKUX MPpo0eM. Y criieHne mapHUKOBOTo d(dexra, pa3pylieHrne 030HOBOrO
cJ10s

[Ipumenenue cepsl, a3ora, pocdopa, yriaepoaa, KpeMHUSI U UX COEAUHEHUN B OBITY,
MEIMIIMHE, TPOMBIIUICHHOCTH M CEIbCKOM XOo3siicTBe. lIpuMeHeHue MeTamioB u
6.3 CIUIaBOB (CTallb, YyTyH, AIOPATIOMUHUN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coenuHeHni. [IoHSATHE O KOPPO3MHM METAIOB, OCHOBHBIE CIOCOOBI 3alUTHI MX OT

KOppO3UHu
6.4 [IpuponHbie UCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, HE(PTH), MPOTYKTHI
ux nepepadoTku (OEH3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHayanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIWHEHUSIX
6.5 yriaepoaa (MeraH, 3TaH, 3THJIEH, alleTUJICH, 3TaHOJ, TJIULEPUH, YKCYCHasl KHCIIOTa).
' [TonsiTHE O OMONOrMYECKH BaKHBIX BEIIECTBAX: )KMpax, OeNKkax, yriieBoJax — U HX
POJIH B JKU3HU YEIOBEKa
7 Pacuérnr:
7.1 1o ¢popMyIaM XUMUYECKHX COeTMHEHUN
7.2 Macchl (MaccoBOM) JOJU PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 0 XUMHYECKHM YPaBHCHHSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumust: 8-i Knacc: yriyOneHHbIH YpoBeHb: YUeOHHK; S-¢ n3ganue, nepepadorannoe ['abpuemnsa O.C.,
OctpoymoB N.I'., Cnankos C.A. AkunonepHoe obmectBo «M3ngarensctBo «IIpocBemenue»

* Xumusi: 9-i kinacc: yriryOlneHHBI ypOBeHb: y4eOHUK; 5-¢ n3ganue, nepepadorannoe 'abpuensu O.C.,
OctpoymoB WU.I'., Cnankos C.A. AkmmonepHoe o6mectBo «M3matenbectBo «IIpocBemnierney
METOAUYECKUE MATEPHAJIbI AJI5 YUYUTEJS

8 KJIACC

1. B momomp mxonsHOMY yuntento. M. FO. ['opkosenko «lloypodnbie pa3paboTKu 10 XUMHH K
yueOnukam: O. C. 'abpuensna; H. W. Connna, M. I1. Canuna; I'. E. Pymsurtuca, ®@. I'. ®enpamana 9
knacc. «Bako», Mocksa 2005 r.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. Octpoymo «Xumusi». [locobue 115 IKOTEHIUKOB
CTapIIKX KiaccoB U nocrynaromux B BY3e1. [Ipoda, Mocksa 2005 .

3. B momomp abutypuenty. P. A. Jlugun, B. A. Monouxko, JI. JI. AaapeeBa «Xumust». [
ITKOJILHAKOB CTAPIITNX KJIaccoB U noctynaromux B BY 31 Teopernueckne ocHOBEL. Bompockr. 3agaun.
Tectrl. [Ton pemakimueit mpodeccopa P. A. JIluguna 3 — e uzganue, ucnpasieHHoe. JIpoda, Mocksa
2004 r.

4. I'abpuensa O.C. [Iporpamma Kypca xumun 1iist 8-11 knaccoB 001meo0pa3oBaTeNnbHbIX YUPEKICHUH.
— M.: Ipocha;

5. Tabpuensn O.C. Xumus: 8 kinacc : yueOHUK U1 0011e00pa3oBaTeNnbHbIX yupexkaeHuit. — M.: [Ipoda.

6. ['abpuensn O.C. M3yyaem xumuio B § ki1.: qunaktaueckue matepuainst / O.C. Tabpuensia, T.B.
CwmupaoBa. — M.: bruk mutroc

7. I'abpuensa O.C., Buckoboitnukosa H.I1., SimykoBa A.B. HacronbHast kaura yautens. Xumus. 8 KIiI.:
Meronnueckoe nocodue. — M.: [poda;

8. I'abpuensa O.C., Pyrnos H.H., TonkyroB B.1. XuMuuecknii 3KCIEpUMEHT B MIKOJE. 8 Kirace. — M.
Apoda

9. MunucrepctBo o0pa3oBanus Poccuiickoit @enepaunn. [IporpamMmmer 1iis 0611e006pa3oBaTeIbHBIX
yupexaenuii. Xumus 8 — 11 knaccel. -3-e u3nanue, crepeoturninoe - Mocksa; Jpoda, 2002 r. (ctp. 26 —
37).

10. Pabouas nporpamma. Xumus. Kk YMK O. C. I'abpuensiaa Jlabupunrt. py. M3aarenscteo "Bako"
2016.

11. Xumus: 8 xirace: KOHTPOIBHBIE U TTPOBEpOUHBIE paboThl K yueOHuKy O.C. 'abpuensna «Xumus. 8
knace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

12. Xumus 8 xnacc. Xumus 8 knacc: yueonuk / O. C. ['abpuensH. — 8-e uzn. npepad. — M. : Ipoda, —
2019 1. 287 c. [1] c. : un. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

13. Xumus B Tabnunax § — 11 kiaccel. CnpaBouHoe ocodue. ABTop — coctaButenb A. E. Haconora 10
— e u3ganue, crepeorumnnoe. poda, Mocksa 2007 r.

9 KJIACC

1. B momomp mxonsHOMY yuntenro. M. FO. I'opkoBerko «Iloypodnbie pa3paOOTKU 10 XUMHH K
yueonukam: O. C. 'abpuensna; H. . Cornnna, M. I1. Canuna; I'. E. Pymsurtuca, ®. I'. ®enpamana 9
knacc. «Bako», Mocksa 2005 r.

2. B nomomp abutypuenty. O. C. I'adbpuensn, U. I'. Octpoymo «Xumus». [locoOue 11s IKOTEHIUKOB
CTapUINX KJIaccoB U nocrynatomux B BY3e1. [Ipoda, Mocksa 2005 .

3. B momomp abutypuenty. P. A. Jlugun, B. A. Monouxo, JI. JI. AxapeeBa «Xumusi». Jlns
IIKOJBHUKOB CTapUINX KjaccoB U nocrynaionmx B BY3b1. Teoperndeckue ocHOBEL. Bompock!. 3agaun.
Tectrl. Ilon pemaxmueit mpodeccopa P. A. JIuguna 3 — e n3ganue, ucnpasieHHoe. Jpoda, Mocksa

2004 r.

4. I'abpuensa O.C. IIporpamma kypca xumun 1uist 8-11 kaccoB 001eo0pa3oBaTeNbHBIX YUPEIKICHHIN.

— M.: Ipocha;
AOKyMEHéngﬁW%WBﬁh(ﬁlﬁthﬁo& C. I'abpuensia. — 7-e uzn. npepad. — M. : JIpoca — 2019 1. 319, [1] c.
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ui. (Poccuiickuil yueOHHK)

ISBN 978-5-358-21507-8
6. N'abpuensa O.C. M3ygaem xumuto B 9 xi1.: munaktudeckue matepuansl / O.C. [adbpuensH, T.B.
CwmupHoOBa. — M.: biuk 1iroc
7. I'abpuensu O.C., Buckoboiinukosa H.II., firykoBa A.B. HacronpHas kaura yautens. Xumus. 9 Kir.:
Meronuueckoe nocodue. — M.: JIpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.J. Xumuyeckuii skcriepuMeHT B 1mkone. 9 kinacc. — M.
Apoda
9. MunucrepctBo o0pa3oBanus Poccuiickoit @enepanmu. [IporpamMmer 1iist 001me00pa3oBaTeIbHBIX
yupexaeHuidt. Xumus 8 — 11 kimaccsl. -3-¢ u3ganue, crepeotuiinoe - Mocksa; poda, 2002 r. (ctp. 26 —
37).

10. Pabouas mporpamma. Xumust kK YMK O. C. I'abpuensua Jladupunt. py. MU3narenscrso "Bako" 2016
T.
11. Xumus: 9 ki1acc: KOHTPONBHBIE U TPOBepouHble padoThl K yueOHuKy O.C. ['abpuensna «Xumus. 9
knacey» / O.C. I'abpuensn, I1.H. Bepeskun, A.A. Yirakosa u ap. — M. : Ipoda;

12. Xumus 9 knacc: yuebnuk / O. C. T'abpuensH. — 7-e uzz. npepad. — M. : Ipoda — 2019 1. 319, [1] c.
ni. (Poccuiickuii yue6nuk) [SBN 978-5-358-21507-8

13. Xumus B Tabnunax 8§ — 11 kinaccel. CipaBodHoe nocodue. ABtrop — coctaButenb A. E. Haconora 10
— e u3ganue, crepeorumaoe. [Ipoda, Mocksa 2007 r.
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