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MMOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHUH OCHOBHOTO oOIIero oOpazoBaHus (yriyOJIEHHBIH
YpOBEHB) COCTaBJICHAa Ha OCHOBE TPeOOBaHMUII K pe3ysbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yuerom denepanbHoi paboyeit mporpaMMbl BOCITUTaHUSI.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIIHM YYUTEIIO B CO3/IaHUU paboUdeil mporpaMMBbI 10 y4eOHOMY MpeIMETY.

[Iporpamma 1Mo xuMuM NaéT TPEACTABICHUE O IENAX, OOIMEeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHS ¥ Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTO
IpeaMeTa, onpeaesnser 00s13aTeIbHoe NPEeIMETHOE COIepKaHUE, €r0 CTPYKTYPY IO
pazmenam M TeMaM, pacmpejielieHne 10  KlaccaM, PEKOMEHIYEeMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XMMHM C YYE€TOM  MEXIPEIMETHbIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKH Yy4eOHOTO TMporecca, BO3PACTHBIX
ocoOeHHOCTE oOyuwaromuxcsi. B mporpaMme 10 XWMHHM — yYHTHIBAIOTCS
BO3MOKHOCTH y4e€OHOTO TpeaAMeTa B peajn3aluud TpeOOBaHUN K TIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEAMETHBIM pe3yJbTaTaM OO0yuYeHUs U B
(GOpMHpPOBAaHUH OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHPHOW  JIESATEILHOCTH
00y4aroLIerocs Mo OCBOCHUIO YUeOHOTO COACPIKAHMS.

W3yyeHne XuMUM Ha ypOBHE OCHOBHOrO o0miero oOpa3oBaHus
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOAUMYIO JJi BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHEHTHUPOB, PA3BUTHS WHTEIIEKTYAIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOydYalImUXCs, Ha NPOAOIKEHHE OOy4YeHHMs Ha YPOBHE CpPETHETO
oO1ero oOpazoBaHus.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
0Oy4Jaromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poJib UrparoT GopMHUpyEMble XUMHUEH MPEACTABICHUS O MPEBPAIICHUIX YHEPTUU U
BEIIECTB B TPHPOAC, O IMYTAX PEHICHHWS TIOOATBHBIX MTPOOIEM YCTOWYHMBOTO
pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, mMpooOIIeMbl IKOJIOTHYECKOM 0€30MacHOCTH, POOJIEM 3PaBOOXPAHECHHUS.

N3yueHue xumuu:

CHOCOOCTBYET  peanu3alldd  BO3MOXHOCTEH  JUIS  CaMOpa3BUTUS U
dbopmMupoBaHUsT  KYJbTYphl ~ JUYHOCTH  OOydYarOmuxcs, ©X oOmehd u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OOy4YaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOM Yy4yeOHOW JESTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX UM HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HM, TaK U B MPOGECCHOHATHLHON AeSITEbHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbl U YEIIOBEKA, SIBJSETCS KIKOYEBBIM 3TAllOM B
(GbOopMHPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOLIUXCS;

criocoOCTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHue 00Yy4aIOIINUXCSI.

JlanHble HampaBlIeHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEU(PUKON
COZIEpKaHMsI TPEAMETA, KOTOPBIM SIBISETCS MEAAaroru4eckd aJaanTUPOBAHHBIM
OTpaXEHUEM OMPEIEICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOn€HHbIA Kypec XMMUU OCHOBHOI'O OOILIET0 00pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE O0YYAOUIMMHUCS CUCTEMbI MTEPBOHAYATIBLHBIX MOHATUNA XUMUH, OCHOB
HEOPTraHWYECKON XWMHUU, OCHOBOIOJIATAIONUX MPEACTABICHUN 00Ied XUMHUH U
OTJICJbHBIX 3HAYUMBIX MOHATUNA OPraHUYECKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU copMHpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ uszydeHuro. CojepxkaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHYECKOU
peakuuu. O0e 3T CUCTEMbl OPraHU30BaHbl MO MPHUHIHUITY TOCIEIOBATEIHHOIO
Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akoHa J[.JM1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

Y4YEHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MIPEICTABICHUN 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJUHAMUKE.

B ocHOBy TeopeTHYeCcKMX 3HAHUN MOJOKEHBI AMIMPUUYECKU TOJyYCHHBIC
(daktel. TeopeTnueckue 3HaHUST PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyroMy Hu o0OecrneunBalOT OOYydYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0O0JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHe  coAepKaHUsT MOporpaMMbl MO  XHUMHUU  MOPOUCXOAUT €
WCIIOJIb30BAaHUEM 3HAHWW W3 paHee M3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpy>XaroImud Mup, Ouosnorusi, (u3MKa, MaTeMaTHKa, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHus TO XUMUU (yriayOnEHHBIH
YPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHUWE (PYHIAMEHTAIBLHOTO XapakTepa
oOpa3zoBaHus, cneuuPukn ydyeOHOro mpeaMeTa U O0eCleueHHE YCHENTHOTO
oOy4eHHs] Ha CIEAyIoIeM ypoBHE oOpa3oBaHus. B mporpamMme 1o XuUMHUU
peanu3yeTcsi pa3BUBAIONIAs W MPaKTUYECKas HAMPABIEHHOCTh OOYYEHHUS XMMHH,
mupdepenunanuss  o0ydeHus,  BKIOYarOm@as  OpOQWIbHYIO  MOJATOTOBKY



oOyyaronmxcs W TOCIEAYIOIIEe CaMOOINpeesieHue B BbBIOOpE HampaBlICHUS
oOy4eHus B MpOGUITBHBIX KJIaccax.

Yriy6néHHoe W3ydyeHHWE XUMHUM  CIOCOOCTBYeT — peanu3aluy  3ajaad
npodecCUOHaNbHON OPUEHTALMY U HAIIPABJIEHO HA MPEJOCTaBICHUE BO3MOKHOCTH
KOKJIOMY OOyYaromeMycsi TMPOSIBUTh CBOM WHTEIUICKTYaldbHBIE W TBOPYECKUE
CIIOCOOHOCTH TIPH  HW3Y4YEHUH YYEOHOro TpeaMeTa, HEOOXOIUMBbIE IS
MPOIOKEHUS 00pa30BaHUs U JaIbHEUIIEH TPYIOBOU JIEATEIIBHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM YpOBEHB) TNIpeIHAa3HA4YeHA IS
UCIIOJIb30BaHUsI B 00pa30BaTENIbHBIX OPTraHMU3alUsAX, PEaTU3YIOMUX MPOrpPaMMBbl
nuddepentiupoBanHoro (yriayos€HHOro, NPOQPUIBLHOTO) H3YUYEHHUS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUS.

OOpa3oBatenbHble (PYHKIIUU XUMUHU, W3Yy4aeMOil Ha YIIIyOJIGHHOM YPOBHE,
peanu3yrorcsa B mpoiiecce GOpMHUPOBAHUS 3HAHUNA OCHOB XMMHUYECKON HAYKU Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, O0JIACTH MPAKTUYECKON NEATEIbHOCTH
Yell0OBeKa M OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajada y4eOHOTO
MpeIMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUMA — BAKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUMN, JOCTYITHBIX 0000IICHHI
MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPUOOIICHUU K HAyUYHBIM
METO/JaM TO3HaHUS TMpPU M3YYCHUM BEUIECTB W XUMHUYECKUX PEaAKIUH,
dbopMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUM U CIIOCOOOB AESATEILHOCTH
U UX NOPUMEHEHHM B Y4eOHO-NO3HABAaTENbHOW U Y4YEOHO-HCCIENO0BATENbCKON
JeSATETLHOCTH, OCBOCHHMHM TpaBWJ OE30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HHU.

[enu u3ydeHUs: XUMHUH OTPAKAIOT HAMPABJICHHOCTh 00YUEHHUs HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIUIEKTA U OOILEN KYJIbTYpHI.

N3ydeHrie XUMUU HAMIPABIICHO HA JJOCTUKEHUE CIETYIOIINX LEeH:

dbopMHpOBaHUE MHTEIUIEKTyaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

dbopMHpOBaHUE CHUCTEMBl XHUMHYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOW KapTUHBI MHUPA, KaK OCHOBBI JJIsl IOHUMaHUs XUMUYECKON
CTOPOHBI SIBJICHHI OKPY’KAIOIIEr0 MUPA, OCBOCHHE SI3bIKA HAYKU;

npuoOIIeHne O00yYaroluXxcsi K CaMOCTOSITEIbHOM —TO3HABaTENbHOU |
UCCIIEIOBATENILCKON  JIESITEIbHOCTH, K  HAy4YHbIM  METOJIaM  IO3HaHUA,
dbopMupoBaHUE MOTUBAIIMU U PA3BUTHUE CTIOCOOHOCTEN K U3YUCHUIO XUMUM;

dbopmupoBanue  00mer  (QYHKIMOHAIBHOM W €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKPY’KaIOIIEro Mupa, UCIOJIb3ysl 3HAHUS M OIbIT, MOJYYCHHBIC NMPU H3YYCHUU



XUMHH, MOPUMEHSATh HMX MPU PEUICHUH NOpoOJEM B TMOBCEJHEBHOW JKU3HU H
TPYJIOBOM JESITEIbHOCTH;

pa3BuTHE Yy oOydyarouuxcsi HHTepeca K H3YyUYEeHHUIO XUMHUM U chepam
JEATEeNIbHOCTH, CBS3aHHBIM C XUMHEH, MOTHUBAIM K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABICHHOCTH JAIBHEHUIIIETO 00YUEHUS;

OCO3HAHUE LEHHOCTH XMMUYECKUX 3HAHUW B KM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTHUYECKOW KYJIbTYPbl, HENPHUITHUE ICUCTBHUM, MNPUHOCAIIMX BPEL
OKPY’KAIOIIEH CPEE U 30POBBIO JIIOJICH;

npuoOpeTeHre 00y4YaroIMMUCS ONbITa CAMOINO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KITIOUEBBIX KOMIETEHIIUI ), HEOOXOIUMBIX JJIsl a3 IMYHBIX BUJIOB JICSITEILHOCTH.

Ha yriy6nénHoe n3yuenue yueOHOro npeamera « XuMus» oTBoauTcs o 136
yacoB B 8 u 9 kiaccax (4 yaca B HeflelNi0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COAEPKXAHME OBYUYEHUSA
8 KUIACC

IlepBoHaYa/IbHbIE XUMUYECKHE TOHATHS

Xumusi — BakHass 00JIACTh €CTECTBO3HAHUS U MPAKTUYECKOW AESTEIIbHOCTU
yenoBeka. [Ipeagmer xumun. Posib xuMum B KU3HHU 4enoBeka. Kparkue cBeneHus
00 UCTOPUU BO3SHUKHOBEHUS U PA3BUTHUSI XUMHUU. XUMHS B cCUCTeMe HaykK. Tena u
BemiectBa. Dusnueckue W XMMHYECKHE CBOWCTBA BEHIECTB. ATrperatHble
cocTostHusL BemlecTB. [IOHATHE O TEOPETUYECKUX M SMIUPUYECKHX METOAAX
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHusi 0 HaydyHOM ITO3HAHUM HaA
AMITUPUYECKOM YPOBHE: HAOJIOICHUE, U3BMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHUE. [IpencraBienuss 0 HaydHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (aKThl, IpoOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3bIk xuMuu. ICTOYHUKH XUMUYECKON HHpOpMAITUH.

[Tonsitue 0 mMeTonax paboThl ¢ XUMUYECKUMH BemlecTBamu. OO0opyaoBaHue
IIKOJLHOM XHUMHYECKOM Jabopatopun. I[lpaBuiia Oe3omacHOro oOpaiieHus ¢
BEILLECTBAMHU U Ja0OPATOPHBIM 000PYAOBaHUEM.

Yucteie BemecTBa U cMecHu. [IpupoaHbie cMecu: BO3ayX, MPUPOAHBIA Ta3,
He(dTb, TPUPOAHBIC BOABI, TOPHBIC TOPOABI U MUHEpPAJbL. [[oHATHE O TOMOTE€HHBIX
U TeTepOoreHHbIX cMecsax. CrocoObl pa3aeneHus cMeceid. OuucTka BEnecTB.

BemectBa u xumuueckne peakuur. ATOMBI U MOJICKYJIbl. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMUYECKUX 3JEMEHTOB. [IpocThie M CIIOXKHBIE BEIIEeCTBA.
Meraiuibl 1 Hemerayuibl. BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO
CTPOCHHSI.

Xumuyeckas ¢Gopmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKkOoH MOCTOSHCTBA cOCTaBa BemlecTB. OnpejienieHue BaJICHTHOCTH AJIEMEHTOB IO
dbopmynam OMHApHBIX COEAMHEHUHM U cocTaBiieHHE (GOpMyd OMHAPHBIX
COCIMHEHUN 1O BAJIGHTHOCTH 3JieMeHTOB. OTHOCUTENbHAs aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B
coequHennu. HaxoxaeHnue npocreiiieit ¢popmyJibl BEIIECTBA 0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KomnuectBo BemecTsa. Monbs. MomnsipHas macca. B3anMocBs3p KOan4yecTsa,
MacCchl M 4YHCJIa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuersl mo dopmynam
XUMUAYECKUX COEeAMHEHUN. MomsipHasg macca CMecu BellecTB. MonbHas a0Js
XUMHUUYECKOTO dJIeMEeHTa B coeauHeHuu. Haxoxaenue mpocrteimeit (GopMyssl
BEIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

@u3nyecKrue U XUMUYECKUE SIBJICHHS. XUMUYECKas PEAKLMS U €€ NMPU3HAKHU.
VYcnoBus npoTeKaHus XMMHYECKUX peaklMil. 3aKOH COXPAHEHHsI MacChl BELIECTB.
ATOMHO-MOJeKyJisipHas Tteopusd. KuszHb M gestenbHocTh M.B. JlomoHocoBa.



XUMUYECKUE ypaBHEHHUS. THUIIBI XUMHUYECKUX PeaKuid (COeTUHEHUS, PA3JIOKEHHUS,
3aMereHus, o0OMeHa). Pacuersl mo XMuMUYECKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHUE BEIIECTB M SBJICHUI. 3HAKOMCTBO C
XUMHUYECKOM TOCYyJ0oi, ¢ mpaBwiamMu padOThl B JaboOpaTopuu U MpUEMaMU
oOpamieHust ¢ Ja0opatopHbIM  oOopyaoBaHueM. HM3ydyeHue U omnucaHue
¢bu3nYecKuX CBOWCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB — METAUIOB U
HemeTayioB. HaOmionenune ¢Qusmueckux (IUiaBieHHWE BOCKa, TasHUE JIbJA,
pacTupaHu€ caxapa B CTYIKE, KUIEHUE W KOHJEHCAIUs BOJbI) U XUMUYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKH, B3AUMOJEHCTBUE COJbI WIIH
MeJa C COJSHOM KucCIoTOM) siBaeHuM. O3HakomiieHHE ¢ oOpaslamMu BELIECTB
KonudyectBoM | monbs. HaOmiomenne u  omucaHue TPU3HAKOB IMPOTEKAHUS
XUMHUYECKUX peakluil (pa3iokKeHHe caxapa, B3auMOJCHCTBHUE CEPHON KHUCIOTHI C
XJIopuioM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHUM, B3aUMOJICUCTBUE Xene3a ¢ pactBopoM conu meau (II). Mzyuenue
cioco0oB  pazmeneHuss cmeced (C  TOMOIIbIO MarHuTa, (QUIBTPOBaHUE,
BbITIAPUBAHUE, TUCTWILUIALNS, XpoMaTorpadusi), IPOBEeICHUE OYUCTKHA TTOBAPEHHON
conu. HabmoneHue u onMcaHue ONBbITOB, WUIIOCTPUPYIONIUX 3aKOH COXPaHEHMUS
MAacChl.

Baxueime npeacTaBuTe M HEOPraHUYEeCKUX BelIeCTB

[IpencraBnenus o razax. Bo3gyx — cMmech ra3zoB. CocTaB BO31yxa. 3aKOH
ABorazipo. Monspubiii 00béM ra3oB. OTHOCUTENbHAsl IUIOTHOCTh Ta3O0B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BeIecTBa M0
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBbEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUYECKUX PEaAKIUIX.

Kucnopon — smemeHT M mpocrtoe BemecTBo. HaxoxaeHue kuciopona B
npupoe, puzndeckue u XUMUUECKHE CBOWCTBA (PeaKluyd TOPEHUSI U OKUCIICHHUS ).
[Iponiecchl okucieHus B kuBou mnpupoae. Oxcunbl. IIpumeHeHune kuciopona.
CriocoObl Moy4YeHus: KUCI0poia B Ja00paTOpUu U IPOMBIIIEHHOCTH. [loHsITHE O
karanuzarope. KpyroBopor kwuciopoga B mnpupojge. O30H — aioTpomHas
Moaudukamus Kuciaopoaa. (O30HOBBIA CIOW, €ro 3HAYeHUE JUISI JKUBBIX
OopraHu3MoB. Pa3pynieHue 030HOBOIO CJOS.

TemnoBol »hdexT XUMHUECKOW peakluu, TEPMOXHMUYECKHE YpaBHEHUS,
DK30- W dHJIOTEepMUUYecKkue peakuuu. TommmBo. Mcnonas30BaHue yriisi U ME€TaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsarue o mapHukoBoM 3dexre.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoae, GU3NYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
nonyuyeHus. [ToHsTue o kucnorax u coysix. Mcnonp3oBaHue BOJOPO/Ia B KAUECTBE
TOIUIMBA.



Bonma. ®usnueckue cBoucTtBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HacpilieHHbIe M HEHACBIMIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
®dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
Crioco0bl BbIpaKEHUs KOHILIEHTPAIIMU PACTBOPOB: MaccoBasl J0JIs pacTBOPEHHOTO
BEIIECTBA, MOJIApHAsi KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HHU
YEJI0BEKa.

Xumuyeckue cBoiictBa Bojbl. lloHsitTue 00 ocHoBaHusx. lloHsitue 00
uHaMKaTopax. KpyroBopoT Boabl B NpUPOJE. 3arpsi3HEHUE NPHUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuuenuit. Oxcuabl. Kiaccuduxanus
OKCUJOB:  coyneoOpa3yroniue (OCHOBHBIC, KHCJOTHBIE, aM(OTEepHBIE) U
HecosieoOpaszyromue. MexayHaponHas HOMEHKJIATypa OKCHAOB. TpuBHaNbHBIC
Ha3BaHUs OKCHJIOB. OPU3MUECKHE U XapaKTEPHbIE XMMHUYECKHUE CBOMCTBA OKCHJIOB
(B3aMMOICICTBHE C BOJIOM, C KUCJIOTAMHU U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[lonydeHnne OKCUIOB.

[ToHsITHE O TUAPOKCUAAX — OCHOBAHUAX U KUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBUAIIbHBIC HA3BaHUSI KUCIOT. PU3NYECKHE U XUMHUYECKHE CBONCTBA KHUCJIOT
(B3aUMOJIEHCTBUE C METAJJIaMH, C OKCUJAMU METAJJIOB, OCHOBAaHUSMHU U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAXKHENUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIE
OCHOBaHUA. MexXayHapo/IHasi HOMEHKJIaTypa OCHOBaHUI. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aUMOJICUCTBUE C KUCJIOTHBIMU OKCHIAAMH,
KHCJIOTaMH U COJSIMU) M CIOCOObI moiydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOICHCTBHE C KUCIIOTAMH) M CIIOCOOBI ITOTydeHHs. AM(OTEPHOCTb.
[Tonsitue 06 amdoTepHBIX TUAPOKCHIAX (Ha TPUMEPE THUAPOKCHUIIOB IIMHKA U
ATIOMUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJICCTBUE C KUCJIOTaMH M IIeJI0YaMu)
Y TIOJTyYEHHUE.

Conmu  (cpegnue, KuCHble, OCHOBHBIE, JBOWHBIE). MexayHapoHAS
HOMEHKJIAaTypa coned. TpuBnanbHble Ha3BaHus coiiel. dusznueckne u
XapaKTEPHbIE XMMHUYECKHME CBOWCTBA Ha mpuMmepe cpeaHux coisieil. [lomyuyenue
COJIEH.

['eneTnyeckas CBsI3b MEXKY KIaCCAMU HEOPraHMYECKUX COCAUHEHUM.

DKCIIEPUMEHTAIBHOE U3yUEHUE BEIIECTB U SBJICHUM:

KOJINYECTBEHHOE ONPEIECIICHHUE COAECPKAHUSI KHCIOPOJa B BO3/IYXE;

NoJIiy4eHue, COOMpaHue, paclio3HaBaHUe U U3yUeHHEe CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUM
BO3HUKHOBEHUS U TPEKPAIIEHUS TOPECHUS;



O3HAKOMJICHHUE C 00pa3iaMu OKCHUJIOB U OTIMCAHUE X CBOWCTB;

noJiydeHue, coOupaHue, paclo3HaBaHUE W HM3yYECHHE CBOMCTB BOJOPOJA
(ropenue);

B3auMoJielicTBUE Bojopoa ¢ okcuioM meau (II);

UCCIIEIOBAaHNE OCOOCHHOCTEW pPAaCTBOPEHHUS BEIIECTB C  PA3IUYHOU
PacTBOPUMOCTBHIO;

MIPUTOTOBIICHUE PACTBOPOB C OMPEAECICHHON MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHON MOJISPHOM KOHUEHTpaluueu
PacTBOPEHHOI'O BELIECTBA;

B3aMMOJICHCTBHUE BOJbI C METAILUIAMU (HATPUEM U KAJIBIIEM );

OIPEAEIIEHUE PACTBOPOB KUCIIOT U LIEJIOYEN C IIOMOILBIO UHAUKATOPOB;

UCCIIeIOBaHNE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue BzaumozeicTBus okcuaa menu (I) ¢ pacTBOpoM cepHON KUCTIOTHI,
KHUCJIOT ¢ METAJJIAMH, PEAKLIMI HEUTpaIN3aluu;

MOJIyYEHHE HEPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOIO MeTajuia
JPYTUM U3 PacTBOpa COJIH;

B3aMMOJEHCTBUE TUAPOKCUIA LIMHKA C pACTBOPAMM KHCJIOT U IIEIOYEN;

pEelIEHNE DJKCIEPUMEHTAIbHBIX 3a7ad 0o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAUHECHUIN.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
jemeHTOB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peaKIuu.

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsatne o
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEIOYHBIX U IIEIOYHO3EMENIbHBIX
MeTajulax, TajloreHaX, MHEePTHBIX (OJaropojHbIX) razax. DIJIEMEHTHI, KOTOpbIE
o0pa3yroT aM(oTepHbIe OKCUIBI U TUIPOKCHUIBI.

[lepnognyecknii 3aKOH. OTtkpsITHE [lepnognveckoro 3aKOHa.
Ilepuonnueckass cucremMa xumuuyeckux osnemeHtoB [, WM. Mennaeneena.
Kopotkonepruoanass u niuuHHOTMEepuoaHas (opmer Tabmuiel «llepuognueckas
cucrteMa xumuueckux 3nemeHToB . . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenune aromoB. CoctaB atoMHbIX siaep. M3otombl. PagnoakTHBHOCTB.
OneKTpoHbl. DJIEKTPOHHAs OpOHUTaNb. DHEPreTUYecKue YPOBHUM U IMOAYPOBHU
aToma: s-, p-, d-opOuTanu. DIEKTPOHHBIE KOHPUTYpallMd U AJIEKTPOHHO-
rpaduueckue ¢Gopmyasl aTtoMoB. DU3NUYECKH CMBICT MOPSIKOBOTO HOMEpA,
HOMEpA MeproJia U rpymnsbl 35ieMenTa. CTpoeHHe 31EKTPOHHBIX 000JI04YE€K aTOMOB
nepBbIx 20 xumudeckux 35eMeHToB [lepnonnueckon cucremsl /. . Menneneesa:



pacnpenesieHue 3JEKTPOHOB IO JHEPIeTUYECKMM YPOBHSM, IOAYPOBHAM U
opoutansm. duzndeckuit cmbici [lepuoanueckoro 3aKoHa.

3aKOHOMEpPHOCTH M3MEHEHUS paauyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM U IEepUOJIaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCJIMHEHUN XMMUYECKUX 3JIEMEHTOB B
Mepuojlax M rpymnmax. XapakTepUCTHKA XHMHUYECKOIO 3JIEMEHTa II0 €ro
nonoxeHuto B [lepuonmueckon cucreme /. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB U Pa3BUTUA Haykh W mnpaktuku. . M. MenneneeB — y4yeHbId U
rpakJaHUH.

DNEeKTPOOTPUIATETLHOCTh XUMHYECKUX JJIEMEHTOB. XHUMHUYECKasi CBS3b.
Bunael XMMHYECKOM CBS3U: KOBAJEHTHAs MOJSIPHAs CBS3b, KOBAJICHTHAasA
HEMoJIIpHAs CBs3b, MOHHAs CBA3b. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW U
MOHHOMN CBSI3U. DJIEKTPOHHBICE W CTPYKTYypHBIE (Popmysibl BemiecTB. KaTuoHsl u
AHUOHBL.

Kpucrammueckue u amopdHble BemecTBa. THUIMBI  KPUCTALITUYECKUX
pEeLIETOK: MOHHAs, aTOMHAs1, MOJIEKYJISIpHAsA U UX XapaKTEPUCTHKHU.

Crenenb oxkucieHus. OrnpenesieHue CTENEeHE OKHUCJIEHUS aTOMOB B
OuHApHBIX  coeauHeHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBLHBIE  PEAKIUU.
[Ipouecchl OKHCIIEHUS W BOCCTAHOBJIEHHS. OKHUCIUTENIM M BOCCTAHOBUTEIM.
CocraBiieHHE ypaBHEHHUI MPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoOBKa B HUX KO3((HUITMEHTOB METOIOM AJICKTPOHHOTO OajaHca.

DKCIEpUMEHTAIIbHOE U3YUEHUE BEILIECTB U SIBJICHHIA:

O3HaKOMJICHHE ¢ 00pa3liaMyu METAJJIOB U HEMETAJIJIOB;

MOJICIMPOBAHUE CTPOEHUS MOJEKYJ NpPU IOMOIIM PUCYHKOB, MOJEIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hopMyIT;

MIPOBEJCHUE  ONBITOB, WUIIOCTPUPYIOLIIUX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (rOpeHHe, peaKkIuy Pa3IoKEHUsI, COSTUHECHUS ).

MexknpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU WM3YyUYEHHH XUMHU B 8 KIacce
OCYILECTBIISIETCS. 4E€pe3 HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATHUH, TaK U MTOHIATUHN, IPUHATHIX B OTJACIBbHBIX €CTECTBEHHBIX HAayKax.

OO011e ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJIIEHUE (TPOIIECC), HAYUHBIN (HaKT,
TUIOTE3a, TEOpHs, 3aKOH, aHajdu3, CHHTE3, KilacCuUKalus, MEPUOJIUYHOCTb,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHNE, MOJIEb.

®dusnka: SBICHUA TNPUPONBI, (UMYECKUE SBIICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAUHHIBI H3MEpEeHHs, O00BbEM, Macca, arperaTHble
COCTOSIHME BENIECTBAa, aTOM, DJJIEKTPOH, MPOTOH, HEWTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH M TBEPAbIX (KPUCTALIUYECKHX) TEJ, ANEKTPUUECKUI
3apsi, KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, GoTocuHTE3, MPOILIECCHl 0OMEHA BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKUE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIMOHHBIE MaT€pPHAIIBI.

9 KUIIACC

BemecTBO U XMMHUYECKAs] peaKLMs

[ToBTOpeHre W yriyOieHHe 3HaHUM OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoiicTBa aTOMOB  XHMHYECKHUX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIE XapaKTEPUCTUKHU (panuyc,
ANEKTPOOTPULIATEIBHOCT, DHEPTUs MOHU3ALIUN). [TocnenoBaTenbHOCTh
3aMoJHEHUSI DJIEKTPOHHBIX OpOMTanel aToMOB MaybliX nepruoaoB. OcobeHHOCTH
3aMOJIHEHUST  DJEKTPOHHBIX ~ OpOWTaNell  aroMOB  OOJBIIMX  MEPHUOJIOB.
[lepronnueckass cucreMa XHMHUYECKHUX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoennn aroma. CTeneHb OKHUCIEHUSI W BaJeHTHOCTh. I[IpeacrtaBieHune o
MEPUOANYECKOMN 3aBUCHMOCTH CBONCTB XUMHYECKUX AIIEMEHTOB
(3JIEKTPOOTPHUIIATEILHOCTD, OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOCHHUSI aToMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM H Ta3000pa3HOM
COCTOSIHUM. Buabl XUMHUYECKON CBSA3U: HOHHAs, KOBAJIEHTHAs (HEMOJIsIpHas,
noJispHas); OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM MEXaHU3M 00pa3oBaHUs
KOBAJIECHTHOM CBSI3HU.

MexMOJIeKyJIIpHbIE B3aUMOACUCTBUS (BOJAOPOJHAs CBs3b, CUibl BaH-nep-
Baanbca). Tunbl KpUCTALTMYECKUX PEHIETOK — aTOMHAsi, HOHHAs, METaJUTM4YecKas,
MOJIEKYJIIpHAsI — M1 OCOOCHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUINA KPUCTAJUIMYECKON PEMIETKU U BUJA XUMUUYECKOU CBS3U.

OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKAHUSA  XUMHYECKHX  PEaAKIHUM.
Knaccudukanus XUMUYECKUX pPEaKIUi MO pa3IWyHbIM MpU3HaKaMm (10 YHCIy U
COCTaBy YyYaCTBYIOIIMX B PEAKIMHA BEIIECTB, MO TeEIIoBoMy 3d(dEeKTy, T
W3MEHEHUIO CTETICHEH OKMCIICHUS XUMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTaanu3aTopa, o arperaTHOMY COCTOSIHUIO PearupyrolinX BEIECTB).

DJIEMEHTBl XMUMHUYECKOM TEPMOJMHAMHUKH. OHEPreTUKa XUMHYECKHX
peaknuii. TermmoBoit 3(pPexkT XUMHUUECKONW peakIuu. DK30- U IHAOTCPMUUYCCKUC
peakiuu, TEepPMOXMMUYECKUE YypaBHEHMS. 3akOoH l'ecca W ero ciaeACTBUS.
BrluncneHnust no TEpMOXUMHUYECKUM YPaBHEHUSIM.



[loHATHE O CKOPOCTM XUMHUYECKOW PEAKIHUHU. 3aKOH JIEUCTBYIOIIMX Macc.
@akTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peaklnu. JHEpPrusi aKTUBAIUU.
[Tonsarue o katanuze. DepMmeHThl. UHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [lonstue o
XMMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cmenieHus
XUMHYECKOro paBHOBecHs. DakToppl, BIMSAIOIHAE HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosmpoBaHre  BO3MOXHOCTM  IIPOTEKAHMS  XMMHUYECKHUX
MPEBPAIICHUI B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEACTABICHUN 00 M3YYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuu. OkucnuTeNnbHO-
BOCCTaHOBUTEIBHBIE CBOMCTBA XUMUYECKHUX IJIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUsA. BaXKHble OKHUCIMTENM M BOCCTaHOBUTENU. llepmaHranar kanus
(xapaktepuctuka). CocTaBlieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BAHUEM METOA 3JIEKTPOHHOTO OaaHca.

DNEeKTPOJUTUYECKAsT JUccoUManusa. XHUMHUYECKHE pEaKUuu B PacTBOpaX.
Teopus  SAEKTPONUTUYECKOW  JuCcomManvi. PacTBopeHne Kak  (PU3MKO-
XUMu4Yeckui npouecc. [lonsaTre o ruapatax U KpUCTAIIOTUIpaTax. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOIMAlMA BELIECTB C
pa3IUYHBIM BUJIOM XUMHUYECKOW CBs3U. CHIIbHBIE M cla0ble AJIEKTPOIUTHI.
Crenenp aucconuanuv, KOHCTAHTa auccounanuu. MloHHOE mpou3BeneHUE BOJBI.
Bonmopoaubiii  mokaszatenb. MHAMKATOpPHL. DJIEKTPOIUTUYECKAS JAUCCOIHUAIUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiiuun noHHOTO 0OMeHa. Y CI0BHS MPOTEKAHUS PEeaKIUii HOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAIIEHHBIE MOHHBIE YpaBHEHHS peakuuil. CBOCTBa
KHCJIOT, OCHOBAaHMI M COJEH B CBETE NPEJICTABICHUUA OO0 3JIEKTPOIUTHUYECKOU
aucconranyu. KauecTtBeHHbIE peakiiy Ha UOHBI.

I'maponus comneil. IoHHBIE ypaBHEHUS THAPOJIM3A COJICH. XapakTep CPelbl B
BOJIHBIX PacTBOpax COJIEH.

OKCIIEpUMEHTAIBHOE W3YYEHUE BEIIECTB M SBJICHUN: O3HAKOMIJICHHE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHMYECKUX BEIIECTB — METAJLIOB U
HeMeTayIoB (rpaduTa U anmmasa), CIOKHBIX BEUIECTB (XJIOpUIa HATpus);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEaKILUU OT BO3IEUCTBUS
paznuYHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIME 00PATUMOCTh XUMHUECKUX PEAKIIMA;

MCCIICJOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpoliecca AUCCOLUALAN
KHCJIOT, IIIEJI0YEH U COJICH;

MIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIMX IPU3HAKA MPOTEKAHUS pPEaKIIMil
HOHHOTO 0OMeHa (00pa3oBaHMEe OcajiKa, BhIACICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MPUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOpamka U (eHondTanenHa) ais
OMpeIeNICHNs XapaKTepa Cpe/ibl B paCTBOpPax KUCIIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE  OMNBITOB, WJUIIOCTPUPYIOIIMX  MNPUMEPBl  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (TOpeHHe, peaKkiuy Pas3IoKEHUsI, COSTUHECHUS );

pacrio3HaBaHME HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX
pEaKIui Ha VOHBI;

pelieHrue HOKCHEPUMEHTAIbHbIX 3a7ady 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAaHOBUTENbHbIE peakuun», «l'maponus conei», «DIeKTpoauTUyYecKas
JIACCOLTUALIHS.

HeMmeTa/ibl U MX coeITMHEHUS

OOmiass xapakTepucTuka HemeTaioB. (OCOOEHHOCTH CTPOSHHMS aTOMOB
XUMUAYECKUX DJIEMEHTOB, MPOCTBIX BELIECTB, aUIOTponus. OKHUCIUTENbHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA HEMeTa/uioB. (CpaBHUTEIbHAs XapaKTEPUCTHKA
COE€JIMHEHUN HEMETAJLJIOB.

OOmass xapaktepucTtuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMMHUUYECKHE CBOWCTBAa Ha TMpUMEpe  XJopa
(B3auMOJICMCTBHE C  METajulaMHM, HEMeTallJlaMH,  BOJOM,  IIEJI0YaMH).
XnopoBogopoa. ConsgHas  KUCIOTa, XUMHYECKHE CBOWMCTBA, MOJIyYEHHE,
npuMeHenue. JledictBue xyiopa M XJIOPOBOJOPOJA HA OpPraHU3M YeJIOBEKa.
Baxnenmme xmopuapl W MX  HaxoxaeHue B npupoae. Ilonarue o
KHCJIOPOJICOJIEPKAIIUX KACIOTaX XJI0pa U UX COMSIX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC CTENCHH
okucneHnus. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U
cephl. AJIIOTPOIHbIE MOJU(PUKAIIMU KUCIOpOAa U cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJEHUCTBUE C HEMETAUIAMU, METAJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, (UMYECKUE WU
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBa). OKCHBI
Cephl Kak MpPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJU.
CepHast kuciora, (HU3WYECKHEe W XHMHYECKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENA Kjacca KUCIoT u crnenududeckue). Comu CEepHON KHCIOTHI.
XUMHUYECKHE PEaKIINH, JIeKAIINe B OCHOBE MPOMBINIJIECHHOTO CIIOC00a MOTy4YeHUs
cepHOM KHUCHOTHI. [IpeacTaBieHus 0 XUMUYECKOM IPOU3BOACTBE U CBA3AHHBIX C
HuUM Tipodeccusix. [IpuMeneHue cepHoil KUCIOTH U cyibdartoB. KauecTBeHHbIE
peakuuu Ha cyiab(QuT-, cylbQua- U cyiabpar-aHuoHbl. HaxoxaeHue cepsl u ee
COCOQUHEHUN B NpuUpoAE. XHMHYECKOE 3arpsA3HCHUE OKPYKAIOLIEH Cpeasbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC OXIH, 3arpsS3HEHHE BO3/yXa), CIOCOOBI €ro
pe0TBpaIlCHUS.



OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, GU3nyeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUlaMH, BOAOPOJOM, KuciopoaoMm). KpyroBopor azora B
npupojie. AMMHak, ero (uU3UYeCKue M XHUMHUYECKHE CBOWMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO pacTBopa), NPUMEHEHHE U T[OJy4YeHUE B
7a0opaTopuM U MOPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMI
MexaHu3M ero ooOpazoBanusa. Conmu aMMOHHUA, MX (U3HUYECKHE U XUMHUYECKUE
CBOMCTBa (pa3lioKEHUE U B3aUMOJEHCTBHUE CO IIEJI0YaMH), NPUMEHEHHE.
KauectBennas peakuusi Ha umoHbl amMoHus. Oxcunbl azorta (I, II, III, IV, V).
A3zoTucTtas Kuciaota. A30THasI KUCJIOTa, €€ ModydeHne, GU3nIecKue 1 XUMUIECKUE
cBoiicTBa (0OIIME Kak TMpEeACTaBUTENS Kllacca KHUCIOT U crherudpuyecKue),
npuMeHeHne. XHUMHUYECKHE pEeaklMM, JIeKallue B OCHOBE MOJIyYEHHUS a30THOM
KHUCJIOTHI B TIPOMBIIIIIEHHOCTH. HuTpatsl 1 HUTpuTH. KauecTBeHHBbIE peakiuu Ha
HUTpPAT- U HUTPUT-AaHUOHBI. XHUMHYECKOE 3arps3HEHHE OKpPYKalollel Ccpeabl
COCIMHEHUSAMM a30Ta (KUCIOTHBIE JOXIU, 3arps3HEHUE BO3/lyXa, IOYBBI U
BOJIOEMOB).

®docdop, amrorponHeie wmoaudukanuu ¢dochopa (Oenblii M KpaCHBIH
dbocdop), puznueckue U XMMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C METaJlIaMH,
KHCJIOPOJIOM, TaJIOT€HaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHOU KHUCIOTaMU).
Oxcunbl pochopa (III, V), dochopnas kucnora, ¢uznueckue W XUMHUIECCKUE
cBoiicTBa, nonyuenue. Kauecrennas peaxius Ha (ocdar-uonsl. [IpencraBienus
o rajgorennaax pocdopa (II1, V).

[lonsiTue o0  MHHEpanbHbIX  yAOOpeHHsiX. A30THble, (ochopHbIE,
KOMILJIEKCHBIE yA00OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeabl
coeMHEeHUs MU a30Ta u pocdopa.

O6mas xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponusie Mogudukanuu (rpadurt, anmas, ¢ymiepeH, rpades,
HAHOTPYOKHM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB
(B3amMoO€ICTBHE C METallIaMH, HEMETaJulaMi, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaepoja, ux Gu3nueckre U XUMHYECKHEe CBOWMCTBA, JICHCTBUE HA KUBBIC
OpraHU3MBbI, MOJYYCHHE U MPUMEHEHHUE. DKOJOTHUYECKUE MPoOeMbl aTMOC(hEpHI,
cBs3aHHble ¢ okcugaoMm yriepona (IV). VYrombHas kuciora um ee coiu, HUX
bu3ndeckne U XMMUYECKHE CBOMCTBA, MOJydeHHWE M NpuMeHeHue. KapOoHartsl,
rupokapooHatel, uXx cBoWcTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanre kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUIECHHOCTH U CEJILCKOM
XO3SMCTBE.



[TepBoHavanbHbIe TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yIiepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, all€TWICH), 3TAaHOJI, IVIMLEPHH,
yKcycHasi kucnota. [IpupoHbie HCTOYHUKU YTIEBOAOPOJIOB (Yroib, IPUPOAHBIN
ra3, HeQ)Th), MPOAYKTHI MX NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 GMONOTHMUECKH BaXKHBIX OPraHMYECKHX BEIIECTBAX — JKUpax, Oelkax,
yIrieBoJax — M HUX pOJIM B JKU3HM 4eJIoBeKa. EJAMHCTBO OpraHUYecKux U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuii, ero ¢usmyeckne u XMMHYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
MeTalIaMH, KUCJIOPOJIOM, YTJIEpOAOM, rajoreHamMu), MOJy4YeHUe U MPUMEHEHHUE.
Ponb kpeMuus B ipupoje u texnuke. Oxeun kpemuus (IV), kpemHueBas Kuciaora,
CHJIMKATBHI: (pU3MUecKkne M XMUMHUYECKHE CBOWCTBA, MONY4YCHHE M MPUMEHEHUE B
OBITY M IPOMBILUIEHHOCTH. BaxxHeilne cTpouTenbHbIE MaTepHalibl: Kepamuka,
CTEKJIO, 1IEeMEHT, 0eTOH, keyie300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHMS
CTPOUTENBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

bop. Ocobennoctu crpoenusi aroma. O6muMe npeacTaBacHus 0 (pU3MIecKux
Y XMMHUYECKUX CBOWCTBaX. bopHas kuciora.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBJICHUIA:

O3HAaKOMJIEHUE C 00pa3uaMu MPUPOJHBIX XJIOPHUIOB (TAIOT€HUIOB);

MIPOBEJICHUE ONBITOB, OTPAXKAIOIIUX (U3MUECKHE M XUMHUYECKHE CBOMCTBA
rajlJor€HOB U UX COCAUHCHMI;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

IIPOBEJICHHE KAUECTBEHHBIX peakUuil Ha XJIOPUI-, OpPOMUA- U UOAMI-UOHBI U
HaO0JII0ICHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HAaKOMJIEHUE C 00pa3laMu Cephl U €€ TPUPOAHBIX COCTUHEHUN;

HaOdo/leHne  mporecca  OOyriiMBaHUS — caxapa  [OJ  JIeUCTBUEM
KOHILIECHTPUPOBAHHOM CEPHOM KHUCJIOTHI;

U3Yy4YeHUE XUMHUUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHUE KA4YeCTBEHHBIX PEaKUUid Ha CylbPua-, CylabPuT- U cyibdar-
VOHBI U HAOJIIOICHUE MPU3HAKOB UX MPOTEKAHHUS;

O3HAaKOMJICHHE C (U3MYECKUMU CBOMCTBaMH a3oTa, (ochopa u wux
COeMHEHUM, 00pasmamMu a30THBIX U (OCHOPHBIX YIAOOPEHU;

nojlyueHue, coOupaHHe, pacrno3HaBaHUE W M3YUYEHUE CBOMCTB aMMHaKa,
M3YUYEHHE CBOMCTB COJIEH aMMOHHUS;

MIPOBE/ICHUE KaYECTBEHHBIX PEAKUUi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-uoHbI U U3YUECHHE PU3HAKOB UX MPOTEKAHMUS;

M3y4YE€HUE B3aUMOJICVCTBHS KOHUCHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (poCHOPHON KHUCITOTHI U €€ COJIeH;



O3HAKOMJICHHE C MOJENIIMU KPHUCTAJUIMYECKUX PELIETOK anmasa, rpadura u
¢byniepeHa, ¢ IpoIeccoM aacoOpOLUU PAaCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NOJIy4eHHe, COOMpaHKe, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IPOBEJCHUE KAYeCTBEHHBIX peakUuMid Ha KapOOHAT- W CHJIMKAT-UOHBI U
U3Yy4YEHHUE NPU3HAKOB UX MPOTEKAHMUS;

U3y4eHUE B3aUMHBIX MIPEBpallieHUui KapOOHATOB U THPOKapOOHATOB;

O3HAaKOMJIEHHWE ¢ oOpa3laMd NPUPOAHBIX KapOOHATOB U CHUJIMKATOB, C
MPOAYKIIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIeHNE 3KCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BaxxHele HeMeTauibl 1 UX
COCIUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OOmue cBoiictBa MetauioB. OOmas XapakTEpPUCTHKA XMMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOKEHHUs B [lepnonnueckon cucreme
xumuueckux 3nemeHToB J1. 1. MenneneeBa u ctpoenust aroMoB. Metaibl A- u b-
rpymni. CTpO€HME NPOCTBIX BEIIECTB — METAUIOB. Meramindeckas CBA3b U
MeTaIMYecKasi KpUcTajuimueckas pemerka (IpuMUTUBHAs Kyoudeckasi, 00bEMHO-
LEHTPUPOBAaHHAS KyOuyeckas, IrPAHELEHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasg IUIOTHOYNAKOBAaHHAs). 3aBUCHUMOCTh (PU3UYECKHUX CBOMCTB
METAUIOB OT CTPOEHHS KPHUCTAIOB. ODJIEKTPOXMMHUYECKHN psi HANPSKEHUN
MeTauioB. O0IIMe XUMHYECKHE CBOMCTBA MeTa/uIoB. O0IIHe CrIOCOObI MOTyUYeHUs
METAJJIOB, METAJUTYPIHsl. DJIEKTPOJIN3 PaCIIaBOB U PACTBOPOB COJIEH KAaK OJUH U3
Croco0oOB ToJiydeHus: MeTayuioB. [loHATHE O KOppPO3UM METaUIOB, OCHOBHBIE
CrocoObl 3amUTBl UX OT Koppo3ud. CruiaBbel (CTalb, YYTyH, AIOPAIIOMUHUM,
Opon3za). [IpumMeHeHre METaIOB U CIIABOB B OBITY M MPOMBIIIIEHHOCTH.

Memannwvt A-2pynn

[[lenounbie MeTalIbl: MonoxeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckne 1 XUMHYECKHE CBOKMCTBA (HA MPUMEpEe HATPUs U Kajus), MOIyUYEHUE.
Oxcuzbl ¥ THIPOKCUABI HATPUS U Kanus. [I[puMeHeHne MemoYHbIX METaUIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJIUsl.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHUil M KaJblMW: TIOJIOKEHHE B
ITepuognueckont cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHue B npupoje. Gusnueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHellne coequHEHUs KajabUusi W MarHus (OKCHI, THAPOKCH],
COJIN), CBOWCTBA, IpuMeHeHue. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEeHHS.
KpyroBopot kajib1iusi B IpUpPOJE.



AmoMuHUN: TIosioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX SJIEMEHTOB
. U. MenneneeBa, CTpoeHHME aroma, HaxOxJAcHHE B mpupoae. Pusnyueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
amomunus. [[puMeHeHne aTtOMUHMS U €r0 CIIJIABOB.

Memannwvt b-zpynn

OOmast xapakTepucTHKa MeTauioB b-rpynn (1moOOYHBIX MOATPYII):
nonoxkenne B Ilepuonnueckor cucreme Xxumudeckux snemento [ .
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJICHUE «IIpOBaiay AJIEKTPOHA HA
pUMEpPE CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIe cOCTOSTHUSL aTOMOB
d-3JIeMEHTOB, CTENEHU OKHUCICHUSI aTOMOB B COEIUWHEHUSX. 3aBHUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCUIOB METAJUIOB OT 3HAYCHUSA
CTETNIEHU OKMCIICHHUS DJIEMEHTA B COCIMHEHUU (HAa TpUMEPE COCAMHEHHM Xpoma).
[IepBOHauUanbHbBIE IPEACTABICHUS O KOMIUJIEKCHBIX COEAUHEHUSIX.

Menp u cepebpo: CTpoeHHE aTOMOB, CTENEeHU okucieHus. OOIue KpaTKue
MPEACTABICHUS O (PU3NYECKUX W XUMHUYECKHX CBOWCTBAX TPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCIUTENSIMH), 00 UX OKCHJaX, THIPOKCUIAX U
coJisix, ux nmpumeHeHuu. [IpeacraBieHuss 06 aMMHAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbIC peakiiuu Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTEeNEeHb OKUCIECHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMHUUYECKUX CBOMCTB, MpUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbBIE peaklMM Ha KATUOHBI [IMHKA.

Keneso: crpoeHue aroma, cremneHd OkucieHus. Haxoxxnenue B mpupoze.
Pu3nyecKkre U XMMUYECKHE CBOKCTBA JKeJe3a, IpUMEHEHue. buonornueckas poib
xkenesza. Oxcunapl, ruapokcuasl u conu keneza (II) u xenesza (III), ux cocras,
CBOMCTBa U TosyueHue. KadecTBEHHbIE pEaKIMM Ha KAaTHOHBI kene3a (2+) u
kene3a (3+). UyryH U cTtayib — CIUIaBBI JKele3a. [Ipou3BOJACTBO UyryHa M CTalIH.
DKoJoruyecKkue npoodIeMbl, CBI3aHHBIE C METAILUTYPTUYECKUMHU MPOU3BOICTBAMHU.

DKCIEPUMEHTAIbHOE U3YYEHUE BELIECTB U SABJICHUM:

O3HAKOMJICHHME C o0pa3llaMu METAJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaAMU;

MOJICTMPOBAHNE METAJUTNYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aMMOJECUCTBUS METAJUIOB C BOJOM, C PAacTBOPAMHU COJIEM H
KHCIIOT, UCCJIEIOBAHKE TMPOLIECCOB AJIEKTpoian3a pactBopoB xiopuaa menu (11) u
MOJU/Ia Kajaus, KOPPO3UU METAIIJIOB;

M3yYEHHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCUAOB KalbllMs W HATPHUS C
BOJIOM, X TUJPOKCUJIOB — C OKcuioM yriiepoaa (IV) u kucinoramu;

U3Yy4YEHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJbIIUS, KECTKON BOBL;

M3y4YE€HUE TMPOILECCOB IMOIYyYEHUS THUIAPOKCHAOB Kejie3a, UX XUMHUYECKHX
CBOMCTB;



M3YUYEHHE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIMI HA MOHBI (MAarHusl,
KaJIbIIUS, aJIFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJIIOICHUE U OMKMCAaHWE OKpalllMBaHUs IJaMEHU MOHAMU HATPHS, KaJlusd U
KaJIbLIUS;

uccineaoBaHue aM(pOTEPHBIX CBOMCTB THUIPOKCUJA ATIOMHUHUS, THAPOKCHUAA
xpoMma (III) u rugpokcuia HUHKA;

pEILICHUE 3KCIIEPUMEHTAIBHBIX 33Ja4 N0 TeMe «BaxHeimme meramibl U ux
COEIUHECHUSD).

XUMHUA U OKPYKAKINadA cpeaa

BemectBa u Marepuanbsl B NMOBCEIHEBHOM JKM3HM 4YEIOBEKa. BakHenine
BEILIECTBA W MaTepuaibl, 00JacCTH MX NMPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEIIECTB U XMMUYECKHX peakiuuii B ObITy. llepBas momomp mpu XUMHUYECKHUX
0’KOrax U OTPABJICHUSX.

Hosele maTepuanbl ¥ TEXHONOTUU. [[pUHIIUIIBI «3ETIEHON XUMUN.

OCHOBBI 3KOJIOTMYECKOM TI'PAaMOTHOCTH. XHMHS M 3/10pOBbE. 3HAUCHHE
M3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCAMHECHHU NIl (HyHKIMOHWPOBAHUS
opranusma yesnoneka. [loHsTue o 3710poBoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPYIKAIoIeH cpe/ibl. DKOJOTHUECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COCIMHEHUSMHU YTIIEpO/a, a30Ta, CEPbI, TKENBIX MeTauloB. [loHsaTHe
o [IJIK. Ponp XxuMuM B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

OKCIEPUMEHTAIbHOE H3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMJIEHUE C
oOpa3liaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAIJIOB, MOJMMEPHbIE MaTepuabl),
ONPENECICHUE KHUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE Mpolecca
0o0pa3zoBaHus KUCIOTHOTO A0S, U3yUYCHHUE €r0 BO3ACHCTBUS HA MaTEpUAJIbI.

IloBTOpeHne U 00001IeHNe 3HAHWI OCHOBHBLIX pa3ejoB KypcoB 8-9
KJIACCOB

Ilepronnueckuit 3akoH U [leproanueckas cucreMa XUMUYECKUX DJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHS aTOMAa. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
XMMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B MIEPUOJIaX U IPyMIIaX.

CtpoeHre BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSTHUH. BuibI
XUMHUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIUYECKOU
PELIETKN U BUJIa XUMUYECKOM CBS3HU.

Knaccudukanus XUMHYECKMX pPEAKIUMNA MO Pa3IUYHBIM  [PU3HAKAM.
[IporHo3upoBaHre€ BO3MOKHOCTHM MPOTEKAHUS XUMHYECKHX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX HA OCHOBE IIPEJICTABICHUM XHUMHUYECKOM KHHETUKU H
TEPMOJIUHAMUKH.

XUMHUYECKHE PEaKUUU B pacTBopax. I uaponus cosmei. Peakunu OKUCIEHUs -
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.



CBoiicTBa KHCIIOT, OCHOBAaHHMH M COJCH B CBETE MPEACTABICHUNA 00
IEKTPOJIUTUYECKON  JUCCONMAIMM W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuusx.

Mescnpeomemmunie ceasu

Peanmnsanps MeXNpeIMETHBIX CBs3€M INpU W3YyYEHMM XMMHMH B 9 Kitacce
OCYILIECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYUYHBIX
MOHSATHUH, TaK ¥ TIOHSTHH, IPUHSATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHUE (TIPOIIECC), HAYUHBIN (HaKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCUUKAIMs, MNEPUOIUYHOCTD,
HaOI0/IeHNE, IKCIEPUMEHT, MOJCTUPOBAHUE, W3MEPEHHUE, MOJIEb, TEXHOJIOTHS,
MaTepHaIbI.

®u3rka: BEIMIECTBO, TEJNO, (PU3UYECKHE BEIWYUHBI, €IUHUIBI W3MEPEHHS,
Macca, 00bEM, KOJIMYECTBO TEIJIOThI, aTOMbBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEIIECTBA, CTPOCHHME Ta30B, >KUIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) Tel,
KPUCTAJUITMUECKAs pEeIIeTKa, JJIEKTPOH, SAPO aroma, MPOTOH, HEWUTPOH, HOH,
HYKJIUJI, U30TOTbI, KBAHTHI, PAJMOAKTUBHOCTh, alb(da-, 0eTa- 1 ramMMa-u3ydeHue,
AIEKTPUUECKUH 3apsi]l, MPOBOJIHUKH, MOITYNPOBOJIHUKY, TUIIEKTPUKHU, COTHEUHbBIN
CHEKTp, pa3yioxKeHne Oe0ro cBeTa B CIEKTP.

buonorusi: akocucrema, ouochepa, hoTocuHTe3, MpolecChl 0OMEHa BEUIECTB,
MUHEpaNbHBIC YIOOpPEHUS, MHKPOIJIEMEHTHI, MaKpPOIJIEMEHTHI, IUTATCIbHBIC
BEILECTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE TOPOJIBI,
M0JIE3HBIE HCKOIIaeMble, TOILIMBO, BOJHBIE PECYPCHI, IJIaHETa 3eMJIS.

TexHnonorwus: CTPOUTENbHbIE  TEXHOJOTHH, CEeNIbCKOXO03SIIICTBEHHBIE
TEXHOJIOTHH, TEXHOJIOTHH 3IEKTPOHHON MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBHI OCBOEHUS [TIPOTPAMMUBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHus JOCTHUralTCs B XO0J€¢ OOy4YEeHHMs XUMHUU B €AMHCTBE YYEOHOU M
BOCIIUTATEJILHOUN JIEATEIbHOCTH 00pa30BaTeIbHOW OpraHU3allid B COOTBETCTBHUU C
TPAOULUOHHBIMA POCCUHCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBWJIaMH W HOPMaMHU IOBEACHUS U
CIIOCOOCTBYIOT IMpolleccaM CaMOIO3HAHUS, CaMOPAa3BUTHUS M COLMAIA3ALUU
00yyYarommxcs.

JIn4HOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpPHEHTAUUWd U
pacIlMpeHne OIbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHUE IIEHHOCTHOTO OTHOLIEHUsS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY M HCTOPHUYECKOMY HACJIEAUI0, IMOHMMAHHWE 3HAYEHUS XUMHYECKOU
HAyKW U TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH KOHOMMKHU
Poccun u cBoero peruona;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHHE O COLMAIBbHBIX HOPMaxX M MNOPAaBWIAX MEKIMYHOCTHBIX
OTHOILIEHW B KOJUIEKTUBE, MPOSIBJICHUE KOMMYHUKATUBHOM KyJIbTYypbl B
Pa3HO00pa3HOW COBMECTHOM AESTENbHOCTH;

CTpEeMJIEHHE K B3aMMOIOHUMAHMIO U B3aUMOIIOMOIIM B IpoIlecce y4eOHOU U
BHEY4YEOHOH AEATEIBHOCTH;

TOTOBHOCTh OLICHMBATh CBOE NOBEJICHHE W IOCTYNKH CBOMX TOBAapUUIEH C
MO3ULUA HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTIKOB;

3) popMUPOBAHUA LIEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHUYECKOW DPEAKIINH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U HEOOXOAUMBIE IS
MMOHUMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHHE IIEHHOCTH HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS KaXKJOTO YEJIOBEKA
Y MPOU3BOJUTENBHBIX CHJI OOILECTBA B LIEJIOM, POJU U MECTa HAyKU «XHUMHS» B
CUCTEME HAy4HBIX NPEACTABICHUW O 3aKOHOMEPHOCTAX pa3BUTHsS IIPUPOJBI,
B3aHMOCBSI35X YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOU CPEAOH;

Mo3HaBaTelbHAs MOTHBALUA W MHTEpEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BAHMIO, K HCCIIEOBATEIbCKOM



NEATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HANpABICHHWS W YPOBHS JAJIbHEUIIIETO
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKW3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKAa Ha 30POBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCJIECACTBUU W
HEMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHHS MpaBuiI O€30IacHOCTH IIpH  OOpalieHHH ¢
XUMUYECKUMU BEIIECTBAMH B YUEOHBIX M )KU3HEHHBIX CUTYAIIUSX;

5) Tpy10BOIr0 BOCIIMTAHMS:

(GbopMHpOBaHHUE LEHHOCTHOIO OTHOIIEHUS K TPYJIOBOM IEATENBHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATENBCKOM JESITEIbHOCTU KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCOZHAHKE BO3MOXHOCTH CaMOpEaIM3alii B 3TON
cdepe;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

OCO3HAaHHE HEOOXOIMMOCTH OTHOIIEHUS K MPUPOJIE KAK UCTOUHUKY KU3HHU HA
3emMJie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE YPOBHS JSKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM HUX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKpYXarollleld CpeAbl; OCO3HAaHHWE IVIOOAIBHOIO XapakTepa HKOJIOTHYECKUX
npoOieM U MyTell UX PEeIIeHHUs; CIOCOOHOCTh MPUMEHSTh 3HAHMS, TMOTydaeMble
IIpU U3YYEHUU XHUMHH, JUIsl PELIECHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOUIEH Cpeloi;
AKTUBHOE HENPUATUE JECHUCTBUN, IPUHOCIAIIUX BpEN OKpYXaIUEH Cpexe;
OCO3HAHME CBOEH POJIM KaK FPaKJaHUHA U NOTPEOUTENS B YCIOBUSAX B3aUMOCBA3H
MIPUPOJHOM, TEXHOJIOTUYECKOM M COLUHUAIBHOM CpEl; TOTOBHOCTh K Y4YAaCTHIO B
MPAaKTUYECKOHN AEATETbHOCTH SKOJIOTMUYECKON HAIIPABICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeMeTHbIE Pe3yJIbTaThl O0YYaOIIUXCs, OCBOMBIIHMX IPOrPaMMY IIO
XUMUH OCHOBHOTO 00111eT0 00pa3oBaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILUTMHAPHBIX (MEXMIPEIMETHBIX) TTOHITHH, OTPasKAFOIIIX
MaTepHalbHOE E€IWHCTBO MHpa W TMpoIecC TOo3HaHUsA (BEIIeCTBO, CBOWCTBO,
DHEprusi, SBICHUE, HAyYHBIH (aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHS,
HaOII0/IeHNE, U3MEPEHUE, UCCIIeIOBAHUE, SKCTIEPUMEHT U JPYTHE);

OBJIaJICHNE YHUBEPCATHHBIMU yYEOHBIMHU JEHCTBUSAMH (TI0O3HABATEIHHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU),  BaXHBIMH  JUJII  TIOBBIIIEHUS
3¢ (HEKTUBHOCTH OCBOCHHS COJCp)KaHUS Y4eOHOro mpenMera, (OpMUPOBAHUS



KOMIICTCHIIMA, @  TakKkXe  IMPOCKTHO-UCCIICIOBATCIBCKON  JCSITEIHLHOCTH
O0y4JaroIINXCcs B Kypce XUMUU;

CIIOCOOHOCTh UX KCIIOJIb30BaTh B Y4eOHOM, MO3HABATEIBHON U COLMATBHOM
NIPAKTHKE.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIe JeiiCTBUSA

Bba3oBble Joruueckue aeiicTBUA:

YMEHHSI HCIOJb30BaTh MNPHEMBI JOTMYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHATHU (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C JIPYTHUMU MOHATUIMU); aHAIU3UPOBATh,
CpaBHUBaTh, 000011aTh, BbIOMpPATh OCHOBaHUA JUIs KjiIacCUDUKALUM U
CUCTEMATHU3allMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIUil; yCTaHABIMUBATh
MPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXKIY OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JIOTUYECKUE pacCyX AeHUs (MHIYKTUBHbBIC, JI€YKTUBHbIE, IO AaHAJIOTHUH);
npeajiaraTh KpUTEPUU W BBIABISATH OOIME 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCaxX M SBJICHUSAX; MPOBOJIUTH BHIBOABI U 3aKIIOUCHUS; YMEHUS
MPUMEHSTh B TPOLIECCE MO3HAHUS MOHSTHUS (MPEIMETHbIE U METANpPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEINN, UCIIOJIb3yeMbIe B XUMHH, MMPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CHMBOJI DJIEMEHTA), XUMUYECKas
dbopmysia U ypaBHEHHE XMMHUYECKOU PEAKIIUU — MPU PEIICHUU YYEOHBIX 3a7ad; C
Y4ETOM OTHUX MOJICNIbHBIX TMPEJCTABICHUN  XapaKTepu30BaThb HU3ydyaeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaegoBareJbckne AedcCTBUS (MeTOAbI HAYYHOIO TMO3HAHMS
BeIlleCTB M sIBJIEHMI1):

YMEHHSI TPUMEHSATh METOJbl HayYHOTO TO3HAHUS BEIIECTB U SIBJICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YPOBHSAX B Yy4eOHOW MO3HABATEIbHOU U
MPOEKTHO-UCCIIEIOBATENbCKOM e TETbHOCTH;

YMEHHSI HKCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS M CAMOCTOSITENIbHO CTAaBUTh BOIIPOCHI; aHATTM3UPOBATH (PAKThI, BHISBISATH
u ¢GopMyIupoBaTh MPOOJIEMY, ONPENeNsiTh Ieb W 3a7a4yd, COOTBETCTBYIOIIUE
pelieHunto mpobJieMbl; MpeajiaraTh ONMUCATEIbHYIO WM OOBSICHUTEIIbHYIO TUIIOTE3Y
U OCYIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOJWTH W3MEPECHHS] HEOOXOIMMBIX
napamMeTpoB, BBIYHUCICHHUSA, MOJCIUPOBAHUE, HAOIMIOJAEHUS U OKCIEPUMEHTHI
(peanbHble W MBICICHHBIE), CAMOCTOSITEILHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmyrpoBaTh 000OIIEHUSI U BBIBOJABI MO pe3yJibTaTaM MPOBEJACHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISTH OTUET O MPOJCIIAaHHON paboTe;

Pabora c nndopmanueii:

YMEHUSI OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POpMAIMU (HaAyYHO-

MOMyJISipHAasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPABOYHBIE TOCOOUS,



pecypcbl MHTepHeTa); aHaTM3UpOBaTh HHPOPMAIMIO U KPUTHUYECKH OLEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uH(pOpMAIUIO, 3HAUMMYIO Ui pellieHUsT y4eOHOW 3ajaud; YMEHHs] TMPUMEHSTh
pa3nuuHble METOAbl ¥ (OpPMYITUpOBaTH 3alpoChl TMpPU TIOMCKE H  OTOOpe
uHbopMaIuy, HEOOXOIUMOU Ji BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIB30BaTh
UHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3nyHble MOHCKOBBIE
CHUCTEMbI; CAMOCTOSATEIBHO BBIOMpaTh ONTHUMAIbHYIO (OpMY MPEACTABICHUS
uHdopmaruu (cxembl, TpaQuKd, TUArpaMMbl, TAOJHIIBI, PUCYHKH W JpYyTUe
(GbopMbl); YMEHUSI UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAu€CTBE CPEJCTBA PabOTHI C
XUMUYECKON uH(pOpMalMed; MNPUMEHATh MEXIpeAMETHbIe ((u3ndyeckue u
MaTeMaTHUYeCKue) 3HAKU U CHUMBOJBI, (hOpMyIbl, aOOpeBHaTypbl, HOMEHKIIATYPY,
UCIOJB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HATrJITHOCTH.

KoMMyHUKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

1) ymenus oOeHus (MMCbMEHHON U YCTHOM KOMMYHUKALIMH):

NPEJCTaBISTh TMOJYyYEHHBIE PE3yNbTaThl TMO3HABATENBHOW AEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pEe3yIbTAaTOB BBIMIOJIHEHUS XUMUYECKOTO OJKCIEPUMEHTa (HUCCIe0BaTeNIbCKOM
71a00paTOPHOM UM MPAKTUUYECKOW paboThl, y4eOHOTO MPOEKTa); B X0/ AUajiora U
(M) AMCKYCCHU 3a/1aBaTh BOIIPOCHI MO OOCYKIaeMOi TeMe U BBICKAa3bIBaTh UJIEH,
bopMyTUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIHHO BBITIONHEHUS TPEII0KEHHON
3a/1auu.

2) yMeHHsl y4eOHOTr0 COTpyAHUYECTBA (IPYIIOBasi KOMMYHUKAITUSA):

y4acTBOBaTh B TPYNIOBBIX (popmax paboOThI: IMIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboOThl, OMpENelsTh CBOIO pOJb, PACHPENCsATh 3aJadll MEXIy
YJIeHAaMU TPYNMbl; BBIIOJHATH CBOIO YacTh pabOThl, KOOPIAWHUPOBATH CBOU
JEUCTBUSA C JCUCTBUSMHU JPYTUX WICHOB KOMAHJBI, OMPEACIATh KPUTEPUH TIO
OIICHKE KayeCTBa BBIMIOJHEHHON paloThI; pellaTh BO3HHUKAIOIIME MPOOIeMbl Ha
OCHOBE ydYeTa OONIMX HHTEPECOB W COTJIACOBAHMS IMO3WIMH, yYacTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» W JApPyTux ¢opMax
B3aUMOJICCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBnazieHNEe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMUA JEHCTBUSAMHU
BKJIFOYAECT PA3BUTHUE CAMOOPraHU3aLMU, CAMOKOHTPOJIS, CAMOKOPPEKIMU, B TOM
YUCIIE:



YMEHUS peliath y4eOHbIE M HCCIICIOBATEIBCKUAE 3aJIauyd: CaMOCTOSTEIBHO
BBIOMpPATH CIIOCO0 pelieHust yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpAaTh HaubOoJee MOAXOASAIMIMA C YYETOM CaMOCTOSITENIBHO
BbIICJICHHBIX KPUTEPHUEB), IUIAHUPOBATH CBOIO padOTy MpHU peuieHuu y4eOHON Uin
UCCIIEIOBATEIbCKOM  3a7aud; HAa  OCHOBE  TIOJYYEHHBIX  PE3ylbTaTOB
dbopmyHpoBaTh 0000IIEHNUS W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE DPA3BUTHE
IPOLIECCOB; AHATU3UPOBATH PE3YNbTAThl: COOTHOCUTH CBOM JIEUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JIESITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEILHOCTh HA OCHOBE CAMOAHaIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yJbTaTbl OCBOCHHUS MPOTPAMMbl MO XHMHUU OCHOBHOIO
obmrero obpa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE MMEIOT OO0Ilee cojepkKaTeabHOe
PO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpOBHS, COTJIACOBAHBI MEXKTY
co0OM, YTO TO3BOJIAECT PEaTM30BBIBaTh YIIIyOJEHHOE H3yueHHE KaK B paMKax
OTHIEJIbHBIX KJAcCOB, TaK W B paMKax peaju3allid HWHJIUBUIYATbHBIX
o0pa3zoBaTeIbHBIX TPACKTOPUIA, B TOM YHCJIE UCIOJIb3Yysl CETEBOE B3aUMOJICHCTBUE
oprann3anuu. Ilo 3aBepuIeHHMH peaM3allid MPOTPAMMBI YITYyOJEHHOIO YPOBHS
oOyyJaromuecs CMOTYT JieTaJlbHee OCBOUTh MaTepuall, OBJAJETh PacCIIMPEHHBIM
KPYyTroM MOHSTUN U METOJIOB, PelIaTh 3a/1aun 00Jie€ BEICOKOTO YPOBHS CJI0KHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIUMUCS HAYYHBIX
3HAHWM, YMEHHA W CTIOCOOOB JEHCTBUI; OCHOBBI HAYYHOTO MBINIJICHUS, BHUIBI
JESITEIBHOCTH 10  TOJYYEHHWIO HOBOTO  3HaHMS, €ro HHTEpIpEeTalNH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U PEabHBIX JKU3HCHHBIX
YCJIOBUSX; 00ECIIEYMBAIOT BO3MOXKHOCTh YCIICIIHOTO OOYYEHHUsS Ha CIeayIoIeM
ypOBHE 00pa3oBaHUs.

K xoHiy oOyuenuss ¢ 8 kaacce y oOydawiierocs OyayT c)oOpMUpPOBaHbI
CIIEMyIONTUE TIPSAMETHBIC PE3yNbTaThl H3YUYEHUS XUMUU Ha YIIIyOJICHHBIM
YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITUH: aToM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, METaJlJl, HEeMEeTaul, aJJIOTPONMs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEINIbHAsI aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasl [0Sl XUMHYECKOrOo »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJI, KMCIIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJ, aM(POTEpHBIA THUAPOKCHI, XUMHUUECKas peakius,
KJ1accuuUKauys peakiuii: peakiuu COCIUHEHUS, PEaKIUU PA3JI0KEeHUS, peaKIun



3aMEIICHUSI, PEAKIMU OOMEHa, JK30- W DHIOTCPMHUYECKHE PEAKIUH; TEIUIOBOU
s ekt peakuu; SaApo aToma, SISKTPOHHBIA CJIOM aToma, aTOMHasi OpOWTallb,
paguyc atomMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HENOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHasi CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJs BELIeCTBa
(mpolieHTHasi KOHIIEHTpalusi) B pacTBOpPE, MOJSIpHAs KOHIEHTpalUsl BEUIECTBA B
pacTBOpe; BIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKUCIUTEIU U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHUCIIUTENbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMU, METO/ dJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATUUA H
MPUMEHSITH 3TU OHSATHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUIA;

WCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JIJISi COCTaBJIEHUS (DOPMYII BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINM;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCTUHEHUSX,
CTENEHb OKHUCJICHMS JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAIEHKHOCTH
BEIIECTB K ONPEACICHHOMY KJIacCy COeIMHEHUI Mo (hopMynaM, BUIbI XUMUYECKON
CBsI3U (KOBJIEHTHON M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHMSI MACChl BEIIECTB, IOCTOSHCTBA
cocraBa, [lepmogmueckoro 3akona [[. 1. MeHnnueneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHUH, 3aKOHa ABOTaJIpO U €r0 CJIEACTBUM, IPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHUS, B TOM YHCJE DKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METO/ax
MCCIIEIOBAHUSI BEUIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh [OHUMAaHUE TNEPUOJMYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT MX MoJ0xkeHus B [leproanueckoil cucreme:

OMHUCHIBATh W XapakTepu3oBaTh TaOnMuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XUMUYECKHX JJIEMEHTOB: pa3jinuyaTh MOHATHUS «TJaBHas moarpymnma (A-
rpynmna)» u «noboynas noxarpymnmna (b-rpymma)», «Mansie mepuoab» U «OO0NbIINe
MEPUOABDY;

COOTHOCUTH 0003HAauU€HHUsA, KOTOpble UMeroTcs B Tabmuue «llepuonnueckas
cucrtema xumuueckux anemMeHtoB J[. WM. MenneneeBa», ¢ YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsll
a1ipa, o0l1Iee YUCIIO JIEKTPOHOB U PACTIPEICICHUE UX IO AIEKTPOHHBIM CIO0SIM);

OOBSCHATH CBS3b TIOJIOKEHHMSI djeMeHTa B Ilepuoaudeckoil cucreme ¢
pacrpeeseHueM »JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTAJISIM aTOMOB TEPBBIX YETHIPEX MEPUOIOB;

KJIacCCU(UIIMPOBAThL XUMHUYECKUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBY YYaCTBYIOLIMX B PEAKIMU BEIIECTB, 10O
Ter1oBoMy dhPekTy);

XapaKkTepu3oBaTh (OMUCHIBATh) (PU3MUYECKME UM XHUMHYECKHE CBOICTBa
MPOCTBIX U CJIOKHBIX BELIECTB: KUCIOPOJIa, BOAOPOA, BOAbI, OOIINE XUMHUUECKUE



CBOMCTBA OKCHJOB, KHCJIOT, OCHOBAHUN W COJIEM, TEHETUYECKYIO CBA3b MEXKIY
HUMH, TOATBEP)KIasi IpUMepaMu MOJIEKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLINi;

OMKCHIBATH POJIb KUCIOPOJAA, BOJOPOAAa M BOJAbI B MPUPOJIHBIX MPOLECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3UYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W NPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCHMOCTH OT HX
COCTaBa U CTPOEHHS, BO3MOXKHOCTH IMPOTEKAHUS XUMHYECKHX IpPEBpALICHUH B
pa3IMUYHBIX YCIOBUSIX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJK0 XUMHUYECKOTO 3JIEMEHTA B COEUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3J€MEHTa MO (opMyJie COECIUHEHUS, HAXOIUTh
IpocTeiiyto (popMyTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEUIECTBA B PAaCTBOPE, MOJSPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPAaBHEHUSIM XUMUYECKON PEakiny;

IPUMEHATh OCHOBHBIE OINEpAMM MBICIUTENBHON JIEATEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3ALUIO, KJIACCU(UKALINIO, BBISIBICHUE
NPUYUHHO-CIEICTBEHHBIX CBS3€H — [JI1 W3YyYeHHUS CBOWCTB BEIIECTB U
XMMHMUYECKUX PEaKLUil, eCTECTBEHHO-HAYYHbIE METOJbI IMO3HAHUS — HAOIIOJCHUE,
U3MEpPEHUEe, MOJCIMPOBAHUE, SKCHEPUMEHT (peajbHbIi M MBICACHHBIA) — IS
OCBOEHUS YUYEOHOTO COJEpIKAHUS;

pacKkpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHS UM  BOCCTAaHOBJICHMUS,
COCTaBJISATh YPABHEHMsI IPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLui
(MeToI0M 3JIEKTPOHHOTO OaiaHca);

YCTaHaBJIMBAaTh CBA3M MEXJIy peaJbHO HAOII0JaeMbIMU XUMHYECKUMU
SBJICHUSIMU U TIPOLIECCAMHU, MPOUCXOSAIINMHI B MaKpo- U MUKPOMHUPE, OOBSICHATD
IPUYMHBI MHOI000pa3usl BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTe mpaBuwia Oe3omacHod — paboThl B Jaboparopuu  OpH
UCIOJb30BaHUU XMMMYECKON TOCyabl M O0OpyIOBaHHUS, a Takxke IMpaBuiia
oOpallieHus] ¢ BEIIeCTBAMU B COOTBETCTBUM C HMHCTPYKIUSMHU BBITIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO MOJYYEHUIO W COOMPaHUIO
ra3oo0pa3HbIX BEUIECTB (BOAOPOJA M KHMCIOpPOJa), PUTOTOBIECHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOI'O  BEIIECTBA,  PELICHUIO
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACChl HEOPraHUYECKHX
COCIUHECHUI;

JEMOHCTPUPOBaTh  BJAJEHHME OCHOBAaMU XHMHUYECKOM  I'paMOTHOCTH,
BKJIIOUAIOIIEH yMeHHUs 0€30IacHOro oOpaleHus C BeIleCTBaMU, UCTOJIb3yEeMbIMU



B TIOBCETHCBHOM KU3HH, a TAK)KE 3HAHHE ITPABHII TIOBSACHUS B IEIISIX COCPEIKCHUS
3JI0POBbS U OKPY’KAIOIIEH CpeIbl.

K xoHuy oOyuenuss ¢ 9 knacce y oOyuawmierocs OyayT cHopMUpPOBaHbI
CIIEYIONTUE TIPEJAMETHBIC PE3yNbTaThl H3YUYEHUS XUMUU Ha YIIyOJICHHBIM
YpOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKAN 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, AaHWUOH, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi peaKkilysi, TerioBoi 3P ekt peakiuu, MoJib, MOJISPHBII
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, JJICKTPOIUTAYECKAS TUCCOLMALINSA, PEAKIIUN
WOHHOTO OOMEHa, THUIPOJU3 COJIEH, OOpaTMMble M HEOOpaTHMbIC pPEaKIIUH,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE  PEAKLIMH, OKHUCIUTENNb, BOCCTAHOBUTEIID,
OKHCJICHME W BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aUIOTponus, amM(pOTEPHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAS, META/INYECKasi), MEKMOJEKYISPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAS CBs3b, CWIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LIEHTPUPOBaHHAS KyOudeckas, rpaHELICHTPUPOBAHHAA KyOudeckas,
reKcaroHajibHas IUIOTHOYTAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XUMHYECKOW PEaKInM, KaTajanu3, XUMUUYECKOE PAaBHOBECUE, DIIEMEHThl XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM U3 TEOPETUUECKUX OCHOB xumuu; [T/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKHX TOHATHUH W
MIPUMEHATH 3T MOHIATHUS IIPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBJIEHUSI (POpMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIUN;

ONpPEAEHATh BAJCHTHOCTh M CTEIEHb OKUCJICHHS XUMHYECKHX JJIEMEHTOB B
COEMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BEHIECTB K ONPEAECIEHHOMY
KJIACCy COEIWHEHUN 1Mo (opmysiaM, BHIIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METaJUIMYECKOW) B HEOPTaHMYECKUX COEAUHEHUSX, 3apsij HOHA [0
XUMUYECKOW (opMyIie, XapakTep Cpellbl B BOJIHBIX PacTBOpax HEOPTaHUYECKUX
COEMHECHUH, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica llepuoamueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATH €0 IOHUMAHUE:

ONMKCHIBATh W XapakTepu3zoBaTh TabmuuHyro ¢opmy Ilepuoguueckoit
CUCTEMbl XMUMHUYECKHMX DJIEMEHTOB: pa3jiMyaTh MOHATUA «A-rpynna» u «b-
IPYIIaY, «MaJble MEPUOJBD U «OOJBIINE TEPUOIBIY;

OOBSCHATH CBSA3b TIOJIOKEHHMSI djeMeHTa B Ilepuoaudeckoil cucreme ¢
pacrpeeneHueM BJIEKTPOHOB M0 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;



BBIICNIATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHWU CBOWCTB AJIEMEHTOB M UX
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B Mpejesiax MaJIbIX MEPHOJIOB M TIABHBIX MOJATPYIII C
Y4ETOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPHUH ICKTPOJIUTHUECKON quccolralnm, 3akoHa ['ecca
M €ro CJIeJICTBUH, 3aKOHA JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN HW3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMW, HaMpaBlICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XMUMHUYECKUE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BELIECTB, MO
TerioBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTeTNeHEN OKMUCIEHUS XMMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO Yy4YaCTHIO
KaTaJIn3aTopa);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTraHWYECKUX COCJAMHEHUMU, MOATBEPXkIas 3TO ONUCAHUE
NpUMepaMH  MOJIEKYJIIPHBIX M  HOHHBIX  yYPaBHEHHH  COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBJISITh YPABHEHUS: DJIEKTPOJIUTUUECKON AUCCOIMALIUMA KUCIIOT, IIeI0oUYeh
U CcOJIeil; TMOJHBbIE M COKpAllleHHbIE YpaBHEHHUS pPEaKIud HMOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIIACCOB;

pacKpblBaThb CYUIHOCTh MPOLECCOB THAPOJIM3a COJIEM TMOCPEICTBOM
COCTaBJICHUS KPAaTKUX MOHHBIX W MOJIEKYJSIPHBIX YPaBHEHUW peaKUUi, CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIWil  TMOCPEACTBOM  COCTaBJICHUS
AIEKTPOHHOTO OanaHca ATUX PEAKIIN;

MpEACKa3bIBATh XapaKTep CPebl B BOJHBIX PACTBOPAX COJIEH;

XapaKkTepu3oBaTh (OMUCHIBATh) (U3MYECKHE UM XHUMHYECKHE CBOMCTBa
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMa3, KpeMHUM, 00p, a30T, pocdop,
cepa, XJIOp, HATPUH, Kallnii, MArHUM, KaJbLIU{, AJTFOMUHUN, XKEJI€30, ME/b, LINHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHakK, XJIOPOBOJOPOJ, Ce€poBOAopoA, okcuawl yriaepona (II, IV),
kpemuus (IV), azora (I, II, II, IV, V) u docdopa (IlI, V), ceprr (IV, VI),
CEepHHCTasl, cepHasi, a30THas, (ocdopHas, YroibHas, KpEMHHEBas KHUCIOTHI,
oKkcuibl U ruapokcuabl MetamioB [A-IIA-rpynmn, amomunus, meau (II), nunHka,
xkenesa (11 u III));

MOSICHATh COCTaB, OTHEIbHBIE CIOCOOBI MOJYYEHUS U CBOMCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOJCOAEpKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U MX coiid, Tamorenusibl kpemuust (IV) u gpocdopa (III u V), okcua u
ruapokcu xpoma (III), mepmanranat kanus;



OIHCHIBATH POJIh BAKHEHIITNX U3y9aeMbIX BEIIECTB B IPUPOTHBIX MPOIIECCAX,
BIIUSIHUE HA KUBBIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
MCIIOJIb30BAHUE JJI CO3/JaHUsI COBPEMEHHBIX MaT€PUAIOB U TEXHOJIOTHIA;

MIPOBOJIUTh PEAKIIMH, MOITBEPIKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3IuYHBIX
BCII[ECTB, PACIIO3HABATH OMBITHBIM ITyTEM COJEpPKAIIUEcs B BOJHBIX PACTBOpPAX
WOHBL: XJIOpUA-, OpOMUI-, UOAWA-, Cylbdar-, docdar-, kapOoOHAT-, CHUIUKAT-,
cynbdur-, cynbpua-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHWUS, MarHusi, Kajublius, allOMUHUS, Kene3a (2+) u xenesza (3+), menu (2+),
MHKA;

OOBSICHATH W MPOTHO3MPOBATH CBOWCTBA BAXKHEHUIIINX M3y4aeMBbIX BEIICCTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOEHUs, MPUMEHECHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPAIEHUN B Pa3IUYHBIX
YCIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XWMUYECKOW KUHETUKUA H
TEPMOIMHAMHUKHY;

BBEIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OopMyJie COCTUHEHHUS, MACCOBYIO
JIOJII0  BEILIECTBA B PAcTBOpPE, MOJIBHYIO [IOJII0 XUMHUYECKOrO JJIEMEHTAa B
COCIMHCHUH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIECTBA B pPacTBOPE, HAXOAMThH
pocTeliyo (popMyIly BEIIeCTBA MO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XMMHUYECKUX PEAKIM ¢ YYeTOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTA, 3HAYCHUS TEIJIOBOTO
addexTa peakiuu, onpeeNsiTh COCTaB CMECEH;

cobmomaTh  TpaBwia  Oe3omacHOM  paboTel B Ja0OpaTopuu  IpHU
WCIIOJIb30BAHUU XUMHUYECKOH TIOCYJIbI M O0OOpYyIOBaHHWSA, a TakkKe IpaBuIia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMU BBITOTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO MOJYYEHUI0O W COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) U PEIICHHUIO
DKCIIEPUMEHTABHBIX 3aJad [0 TeMaM Kypca, TMPEACTaBIATh PE3yIbTaThl
AKCIEpPUMEHTA B (POpME BBIBOJIOB, JOKA3aTEILCTB, rpaUKOB, TAOJIUI] U BBISBISATH
AMIUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIC OIEpAIlMd MBICIUTEIBLHON NEATeTLHOCTH (aHATU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHNEe, CHUCTEMAaTHU3allui0, BBISBICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU M3yUYEHUH CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MTO3HaHMs (HAOII0JeHUE, U3MEpPEHNE,
MOJIETUPOBAHUE, IKCIEPUMEHT (peaibHBIN U MBICIICHHBIN ),

NPUMCHATh  MpaBuiaa  Oe30MacHOro  oOpalleHus C  BEIICCTBaMH,
UCIIOJIb3yeMbIMH B TIOBCEJAHEBHOM JKM3HM, TIpaBWia TMOBEJAEHUS B IEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NpUPOAHON Cpeabl, MOHUMAaTh BpeE]
(OTTacHOCTh) BO3MCWUCTBHS HA JKUBBIC OPraHU3MBI OMNPEACIEHHBIX BEIIECTB,



MOSICHATh Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS M MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI, 3HAUCHHE KUPOB, OCITKOB, YTIIEBOOB JIJIsi OpraHU3Ma YeJIOBEKa;

WCIIOJIB30BaTh TOJYUYEHHBIC MpEJCTaBIeHUs 0 cdepax MnpodhecCHOoHAIBHOM
JIEeATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTHUSIMU, KAK OCHOBY
Uil Ipo(heCCHOHATBHON OPUEHTAMA W IS OCO3HAHHOTO BBIOOpAa XWMHUU Kak
npoHIIBHOTO TpeAMeTa MPU NPOJOJKEHWHM OOYYECHHS HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOM MNPOEKTHO-UCCIEAOBATEIBCKON ESITEIbHOCTH
XUMHAYECKOM M XUMHUKO-IKOJOTUYECKOM HAMpaBICHHOCTH, MPUOOPECTH OIBIT
MPOBEJICHUS YUE€OHBIX UCCIIEAOBAHUN B YCIOBUSAX 00pa30BaTEIbHBIX OpraHu3aIui,
a TaK)Ke Opra”Hu3aiui (LIEHTPOB) JOMOIHUTEIHLHOTO 00pa30BaHUS JETEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmyecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3jiesioB u (ungposbie)
KonTtposabHbie IIpakTH4eckune
n/n TeM IPOrpaMMBblI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

Paznea 1. IlepBoHavyanbHble XUMHYECKHE IOHATHUSA

Xumusi — BaxxHas 001acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOMN 10 2
NeSITeIbHOCTH YEJIOBEKA

Be C€CTBaA U XUMHNUYCCKUC
12 B 28 1
peaxkuuu

Hroro no pazaeny 38

Pasnea 2. BaikHelilne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

Bosnyx. [IonsTue o raszax.

2.1 19 1 1
Kucnopon. Oxcupsl

29 Bonopoa. [lonsitue o kucnorax u g |
COJIAX

53 Bona. PactBopsl. [Tonsitue 00 13 | |

OCHOBAaHHUAX

OcHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCANHECHUN

Wroro no pazneny 61

Pazpnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /I. . MenneneeBa. CTpoeHue aToMoB.
Xumunueckasi cBsi3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN



Ilepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 18
XUMHUYECKUX djieMeHToB J[. 1.
MenneneeBa. CTpoeHne aToma
XuMHYecKas CBS3b.
3.2 OKHUCIHUTENBHO- 16
BOCCTAHOBUTEJIbHBIC PEAKIINHI
Hroro no pasneny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



9 KUIIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne n/m Kontpoabnbie IlpakTudeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThbI pecypes:
Paspnen 1. BemecTBo M XuMu4ecKasi peakiuus
11 [ToBTOpenue u yrirybiaeHne 3HaHUN O 3
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 ! |
XUMUYECKUX peaKui
13 DIIEKTPONIMTHYECKAsT JUCCOLIMALIMS. 14 | )
' XUMHYECKHE PEaKIii B PaCTBOPax
Hroro no paszneny 36
Pazgen 2. HeMeTaJJIBI M X COeAUHECHHUS
21 OO61mas xapakTepuUCTHKa XUMUYECKUX g {
' aneMmeHToB VIIA-rpynmsl. ["anorens
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 10
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hpochop u ux 12 1
COETMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.4 sanemeHToB [VA-rpynmel. Yriepon u 13 1 2
KpEMHUU, UX coequHeHus. bop
Hroro no pazneny 43



Pa3zgea 3. MeTaaibl M HX COeTUHEHU ST

3.1 OO061111e cBOMCTBA METAIJIOB 10
3.2 BaxHeiue MeTauibl 1 UX COSIUHECHUSI 22 2
Hroro no pazaeny 32
Pa3znen 4. Xumusi u okpyxawuias cpeia
41 BemectBa 1 Matepuansl B )KH3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKOM TPaMOTHOCTH
Hroro no pazneny 5
Paznea 5. O0001menne 3HaAHUH
51 [ToBTOpEeHHE 1 0000IIICHNE 3HAHUIA 10 )
' OCHOBHBIX Pa3/IeIOB KypcoB 8—9 Kj1accoB
Hroro no paszneny 10
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 11







HOYPOUYHOE IINTAHUPOBAHHUE
8 KUIACC

KoJsmuecTBo yacos DJIEeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Koutpoabnubie IIpakTnyeckue
n/n Bcero u3y4eHus: 0o0pa3oBaTeJIbHbIC

padoThI padoThI pecypes:

[Ipenmet xumuu. Poiab XuMUH B )KU3HHU
yeJOBEKA

[TonsiTe 00 NCTOPUU BO3HUKHOBEHUS U
pa3BUTHUSA XUMHH. XUMUS B CUCTEME HayK

Tena u BentectBa. Pusnueckue u
XUMHYECKHE CBOMCTBA BEILIECTB

DOu3nYecKue U XUMUYECKUE SIBIICHUS 1

[ToHsiTHE O TEOPETUUECKUX METOIaX
MMO3HAHUSI B €CTECTBEHHBIX HAayKaXx. 1
Hcrounnkn XumMudeckoi nHGopMaruu

[IpencraBieHust 0 HAYyYHOM MO3HAHHUH Ha
SMIUPUYECKOM YPOBHE: HAOIIOIEHHE,
WU3MEpEHHE, SKCIIEPUMEHT, MOJICTHPOBAHHE.
[TonsiTre 0 MeTOAaX PAOOTHI C XUMHUYECCKIMHU
BemecTBamu. OO0OpyI0BaHUE IITKOJTHHOU
XUMHUYECKOH JTabopaTopuu

[TpakTudeckast pabora Ne 1 mo Teme
"[IpaBuna paboTsl B 1a00paTOpUU U MPUEMBI
oOparieHus ¢ J1abopaTopHBIM
obopynoBanueM"

YucTrle BELIECTBA U CMECH 1



9 Crioco0slI pa3aeneHus: cMecei
[Tpaktuueckas pabora Ne 2 o Teme

10 "Paznenenne cmecei (Ha mpuMepe OYNCTKH
MIOBApEHHOM conu)"

11 ATOMBI U MOJIEKYJIbI

12 XUMHUYECKUE 3JIEMEHTBI

13 [IpocTsle U CIOXKHBIE BEIIECTBA

14 BemectBa MOIIEKyIIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

15 Xumuueckas hopmysa. BaaeHTHOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB

16 3aK0OH IMOCTOSHCTBA COCTaBa BEIIECTB

17 OrnpeneneHre BaICHTHOCTH aTOMOB I10
dbopMyiaMm OMHAPHBIX COCTUHEHHIA

13 OTHOCHUTENbHAs aTOMHAsI Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTENbHONW MOJIEKYJISIPHOM

19 MAacCChl BEUIECTB, MOJIIPHOW MACChI, MacChl
BEIIIECTB U KOJMYECTBA BEIIECTBA

20 MaccoBas 10151 XMMUUYECKOT0 3JIEMEHTA B
COCJIMHEHUH

)1 Brruucnenus MmaccoBoi 10711 XUMHYECKOTO
aJeMeHTa 1o (opMyIie COeTUHEHUS

2 Haxosxxnenue npocreiimei Gopmyibt
BEILIECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB
Brruucnenus npocreitmeit Gopmyisl

23 BEIIIECTBA [0 MACCOBBIM WJIM MOJIbHBIM

JO0JIAM 2JICMCHTOB



24

KomnuuectBo BelecTBa. MoJb

B3aumocBs3b KOJIN4YCCTBA, MaCChbl U 4YHUCJia

25 CTPYKTYPHBIX €JUHUI] BEIECTBA

26 MousipHast Macca CMECH BEIIECTB

7 MosnbHas 1075 XMMHUYECKOT0 3JIEMEHTA B
COEIMHEHUH

73 Haxoxnaenue npocreiimeid popMyIibi
BEILIECTBA 10 MOJIBHBIM JIOJISIM 3JIEMEHTOB

29 XUMHYECKUE ABIEHUA. XUMUYECKasl PeaKus
U e€ IpPU3HAKU

30 3aKOH COXpaHEHUs1 MacChl BEIIECTB

31 ATOMHO-MOJIEKYJIsipHast Teopusi. JKusup u
nesrensHOCTE M. B. JIomoHOCOBa

32 XHUMHUYECKUE YPABHEHUS

33 TuIbl XUMUYECKUX PEaKIUit
PacuéTel 10 XMMUYECKUM yPABHEHUSIM

34 KOJIMYECTBA U MACChl UCXOAHBIX BEIIECTB MU
IIPOJIYKTOB PEAKLIUU
Brruucnenus no ypaBHEHUSIM XUMHUYECKOU

35 peaKLMK: KOJIMYECTBA BEIIECTBA, MACChl 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WX MPOJIYKTOB PEAKIINU
Briuucnenus no ypaBHEHUSIM XUMHYECKOU

36 pEeaKIMK: KOJIMYECTBA BEIIECTBA, MACChl 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEeareHTOB WX MPOJIYKTOB PEAKIINH

37 O06001eHre 1 cucTeMaTu3alus 3HaHu |

38 Kontponbnas padora Ne 1 mo teme



«BeliecTBa 1 XUMHUYECKHUE pCaKkum»

39 Bo3nyx — cmechk ra3os. [lonstue o razax.

40 3akoH ABorazipo. MossipHblii 00bEM ra3os
Brruncnenus o0b€Ma, KOIMYECTBa BEIIECTBA

41 ra3a 1o U3BECTHOMY €0 KOJUYECTBY
BelIEeCTBa, 00BEMY

42 OTHOCHUTENbHAS TUIOTHOCTH Ta30B

43 BrrunciieHuss OTHOCUTENBHOM IITIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIIBHOM

44 MOJIEKYJISIPHOI Macchl ra3000pa3Horo
BEILIECTBA 10 U3BECTHOM OTHOCHUTEIIBHOMN
IJIOTHOCTHU
Brrunciienus OTHOCUTEILHONU MOJIEKYJISIPHOM

45 MaccChl ra3a Mo U3BECTHON OTHOCUTEIbHOMN
IJIOTHOCTH

46 OObEMHBIE OTHOLIECHUS Ta30B MPU
XUMHUYECKUX PEAKLIUAX

47 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
XUMHUYECKON peakiuu

48 Kucnopos — snemMeHT ¥ mpocToe BEIIECTBO

49 Oxkcuabl

50 Crioco0bI oNTy4eHus: KUCI0poia B
1abopaTopuu U MPOMBIIUICHHOCTH
[TpakTnyeckas padora Ne 3 o Teme

51 "[Tonyuenue u cobupanue KMCIOPO/a,
U3Yy4YEHUE €ro CBOMCTB"

52 KpyrosopoT kucinopona B mpupoie



53

54

55

56

O30H — ayuoTpornHas MoAu(UKanus
KHCIIOpOJa

TennoBoii 3pPekT XuMUIECKON peaKinu,
TEPMOXUMHYECKHE YPABHEHHUS, DK30- U
SHIOTEPMUYECKUE PEAKIIUU

TorumBo. Mcnons30BaHue yriis 1 METaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HEHHE BO3/AyXa.

Brruncnenus no ypaBHEeHHAM XUMHUYECKOU
PEAKIMU: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacChl 110 U3BECTHOMY KOJINYECTBY
BEIleCTBa, 00BEMY, Macce peareHTOB WK
IIPOIYKTOB PEAKLIUU

57

58

59

60

61

62

Kontponbhas padora Ne 2 o reme «Bo3ayx.
Kucnopon. Oxcunbi»

Bonopoa — 31eMeHT U IPOCTOE BELIECTBO
Crioco6bl IoJTy4eHHsT BOAOPO/Ia B
71ab0paToOpUu U MPOMBIIUIEHHOCTH
[IpakTnueckas padora Ne 4 o teme
"IToy4eHue u codupanue BOI0Opoa,
U3y4EHUE ero CBOMcTB"

Hcnonbs3oBanue BoJopoja B KaUeCTBE
TOTLIINBA

[TonsiTue o kucnorax u consax. Cocras
KHUCJIOT U COJIEU

63

Brrancienus 00bEMa, KOJIMUECTBA BEIIECTBA
rasa 1o U3BeCTHOMY €0 KOJIMYECTBY
BEIIECTBA UJIN 00BEMY

64

Brruucnenus 005EMOB ra3oB 10 YpaBHEHUIO



65

66

67

68

XUMUYECKON peaKkuu

Borurcnenus no ypaBHEHUSIM XUMHYECKOMN
pEeaKIMK: KOJIMYECTBA BEIIECTBa, 00bhEMA,
MaccChl 110 U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, Macce peareHTOB WK
MIPOJIYKTOB PEaKLUu

dusuueckue cBoiicTBa Boabl. Boga B
MIpUpPOIE

AHa.]'II/IS U CUHTE3 — MCETOAbI I/I?)yquI/Iﬂ

cocTaBa BOAbI

XUMHUYECKHUE CBOMCTBA BOALI

69
70

CocTaB OCHOBaHUH

PactBOpel. PacTBOpHMOCTE BEILIECTB B BOJIE

71

HacslimieHnbie U HeHACHIIICHHEIE,
KOHIICHTPHUPOBAHHBIE U Pa30aBIICHHBIC
pPacTBOPHI

72

CriocoObI BEIpaKEHUS! KOHLIEHTpAIUH
PacTBOPOB: MaccOBasi 10Jsl paCTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsI KOHIIEHTPALUs

73

74

[TpakTuyeckas padora Ne 5 o Teme
"[IpuroToBieHue pacTBOPOB C OMPEIEIEHHOMN
MAacCCOBOM J0JIei paCTBOPEHHOTO
BenecTsa.[IpurorosiieHne pacTBOpoB ¢
ONpeeI€HHON MOJIIPHOM KOHLICHTpaLUEH
pacTBOpEHHOTO BemiecTra"

Boruncnenus ¢ UCIoyib30BaHUEM MOHSTUS
«MaccoBast 10JIs1 BEIECTBA B PACTBOPE»

75

BreramcneHus ¢ ucnojib30BaHUEM HMOHSITHS



«MOJIApHAsA KOHIOCHTPAIUs paCTBOpéHHOF (8}
BCIICCTBA»

Posb pacTBOpOB B PUPOE U KUIHU

76 yenoBeka. KpyroBopor Bozbl B Ipupo/ie

77 3arpsi3HEeHUE IpUPOAHBIX BoA. OXpaHa 1
OUYMCTKA MPUPOIHBIX BOJI.
Brruncnenus ¢ ucnosib30BaHueM rpaduKkoB

78 PacTBOPUMOCTH JIJIsl pacu€TOB
PacTBOPUMOCTH BEIIIECTB

79 Boruncnenus ¢ UCIoyib30BaHUEM MOHSTHS
«MaccoBas J10J1s1 BELIECTBA B paCTBOPE»
Boruncnenus ¢ UCroyib30BaHUEM MOHSTHS

80 «MOJISIpHAsl KOHIIEHTpalUs pacTBOPEHHOTO
BEILIECTBA»
Boruncnenus ¢ ucrnolsib30BaHueM rpaukoB

81 PacTBOPUMOCTH JIJIsl pacu€TOB
PacTBOPUMOCTH BELIECTB

82 O0001IeHNe U cCHCTeMAaTU3alus 3HAHU N

23 Kontponbnas pabora Ne 3 o teme
«Bonopon. Bona. PactBopsl. OcHOBaHUS»

24 Oxkcunpl: cocTaB, KiaccupuKarms,
TPUBUAIIbHBIC HA3BAHUS

85 [TonydyeHne u XuMHU4YECKHE CBOMCTBA OKCUIOB

26 [TonsiTve 0 TUAPOKCUIAX — OCHOBAHUSX U
KHCIJIOPOJICOAEPKAIINX KUCIOTAX

87 DU3NYECKHE U XUMUYECKUE CBOMCTBA KUCIOT

88 ITosyuenue kucnor

89 Knaccudukanus ocHoBaHu



90

91

92

93

94

[I1énoun, UX CBOMCTBA U CIIOCOOBI MOTYUYECHUS
HepacTtBopumMble OCHOBaHUS, UX CBOWCTBA U
CIIOCOOBI MOTYUYEHHUS

[TonsTHe 06 aMpOTEPHBIX THAPOKCUIAX:
XUMHUYECKHE CBOICTBA U MOJIy4YEHHUE.
[IpuMeHeHne Ba)KHENIIUX OCHOBAHUI

Comnu: cocraB, kiaccupukaus,
TPUBHAJIbHbIE HA3BAHUS

dusnvecKkre U XMMUUECKHUE CBOMCTBA COJIEH.
[Tonyuenue coneit

95

96

97

98

99

I'erermueckas cBsI3b MCXKIY KilacCaMun
HCOPraHHMYCCKUX COCI{I/IHGHI/Iﬁ

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX
COCUHCHUID»

Beruncrienus no ypaBHEeHUAM XUMHUYECKOU
peaKiuu: KOJIMYeCcTBa BEIIECTBa, 00bEMa,
MAacChI 110 U3BECTHOMY KOJINYECTBY
BelIeCcTBa, 00bEMY, Macce peareHTOB WK
IIPOJAYKTOB PEAKIIUU

Brruncnenus Macchl IpoAyKTa PEAKIUU 110
M3BECTHOM Macce OJTHOTO U3 UCXOIHBIX
BEILIECTB, B35ATOTO B BUJIE PACTBOPA,
COJZIEpIKAILETO ONPEAECIEHHYIO MaCCOBYIO
JIOJII0 PACTBOPEHHOIO BELIECTBA

Kontponbnas padota Ne 4 o reme
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX




COEIUHEHUN

HepBHe IIOIIBITKH KJI aCCI/ICI)I/IKaI_II/II/I

100
XMMHYECKHX DJIEMEHTOB

101 ITonsiTHE O rpynmax CXOIHBIX 3JIEMEHTOB

102 DJeMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE
OKCHJIbI Y TUAPOKCUIBI

103 [Tepuoanueckuii 3akoH. OTKpBITHE
Ileprognueckoro 3akoHa
KopoTtkoneprnoanas u JJIMHHONIEPUOIHAS

104 dbopmel [Tepruonndeckoii CUCTEMBI

xuMudeckux dyiemenToB .. MenaeneeBa

105 [Teproas! 1 TpymnIbl

106 OCHOBHBIE CBE/IEHUS O CTPOEHUU aTOMOB
107 CocraB aTOMHBIX f11ep

M3oTomnkl Kak Pa3SHOBHAHOCTH aTOMOB
XHUMHUYECKOIr'o 3JICMCHTa

108

109 ONEeKTPOHBI

110 DneKTpoHHas OpOUTaIb

11 OHepreTuyeckue ypoBHU U OyPOBHU
aToma; s-, p-, d-opOurtanu

112 DJeKTpOHHBIE KOH(PUTYpaLUu U AIEKTPOHHO-
rpaduueckue GopMyIbl aTOMOB
CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX JIEMEHTOB
ITepnonnueckoi cucrems! JI.11. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHUSI paJnyca

ATOMOB XUMHUYCCKHUX 3JICMCHTOB,



METaJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB
II0 TpyNIam 1 nepuojam

H3menenue cBOMCTB cOe TMHEHNN

115 XUMHUUYECKHUX DJIIEMEHTOB B IIEpUOAAX U
rpymnmax
XapakTepucTuka XUMHYECKOTO 2JIEMEHTa 10

116 ero nojoxkeHuto B [lepuoanyueckoii cucreme
JI.1. MenpgeneeBa
3nauenue [leproanueckoro 3akoHa 1

117 [Teproanyueckoit CUCTEMBI XUMUYECKHUX
3JIEMEHTOB JIJIS Pa3BUTHS HAYKH U IPAKTHKU

118 DIIEKTPOOTPULIATETHLHOCTh XUMHUYECKUX
3JICMCHTOB

119 KoBanenTHas nosnspHas cBsA3b

120 KoBanenTtHas HenossipHas CBs3b

121 Honnas cBs3b

122 DJEKTPOHHBIE U CTPYKTYPHBIE (hOPMYIIbI
BEIIECTB

123 Kpucrannnueckue 1 amopgHbIe BelecTBa

124 Tunbl KpUCTATUIMYECKUX PEMIETOK U UX
XapaKTEPUCTUKU
[TpuunHBl MHOTOOOpA3Ms BEIICCTB,

125 3aBHCHUMOCTEL CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHHUS

126 CrereHb OKUCICHUS

127 OKUCIUTEILHO-BOCCTAHOBUTEIBHbBIC PEAKIIUN

128 XuUMHYeCKUe 3JIEMEHTBI — OKHUCIIMTCIU U

BOCCTaAaHOBHUTCIIN



CocraBieHre ypaBHEHUH OKHUCIUTEIbHO-
129 BOCCTAHOBUTEJIBHBIX PEAKIIMIA, METOL 1
AJIEKTPOHHOTO OallaHca

Bbrunciienus no ypaBHEHUsIM XUMHYECKON
peaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bEMa,
130 MAaccChl 10 U3BECTHOMY KOJIMYECTBY 1
BeIlleCTBa, 00BEMY, Macce peareHToB WiIn
MIPOJIYKTOB PEAKIINU

Brruncienus npocteiiein MoJeKyJIapHOU
131 (bopMyJIBI BEIIECTBA 10 U3BECTHBIM 1
MacCOBBIM J0JISIM 3JIEMEHTOB

132 O06o0mieHre 1 cucTeMaTu3aIys 3HaHu| 1
133 Kontponbnas padota Ne 5 o reme 1
«Ctpoenne atoMa. XUMHUYECKask CBSI3b)
134 PesepBHbIii ypok 1
135 Pe3epBHbIil ypok 1
136 Pe3epBHbIil ypok 1
OBLIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME



9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
wn Tema ypoka Beero Kourpoabnubie IIpakTnyeckue fIISy‘leHI/ISI :)lﬁlt)l:lr;OBaTeanme
padoThl padoThbI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBaTenbHOCTD 3aMOTHEHUS
2 AJIEKTPOHHBIX OpOUTAJIEl aTOMOB MaJbIX 1
MEepPHOJIOB
3 Oco0eHHOCTH 3aIl0JIHEHUS JIEKTPOHHBIX |
opOuTaneit aToMOB OOJIBIIMX EPUOIOB
CreneHb OKUCIICHUS U BaJICHTHOCTD 1
5 Buapl xumuyeckoi cBsi3zu 1
OOMEHHBIN ¥ TOHOPHO-AKIIETITOPHBIN
6 MeXaHHU3M 00pa30BaHUsl KOBAJEHTHOMN |
CBsI3U. MeXMOJIeKyIsipHbIE
B3aUMOJICVCTBHUS
Tunel KPUCTAIIMYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOEHUS KPUCTAJUTHYCCKUX 1
pemETOK
3aBHUCHMOCTEL CBOMCTB BEIIECTBA OT THIIA
8 KPUCTAJUTMUECKON pEelETKU U BUIa 1
XUMUYECKOU CBSA3U
9 Krnaccudukanys XuMHUecKUX peakiui 1o |
pa3IMYHBIM MpU3HAKAM
10 DHepreTuka XUMUYECKUX PEAKLIUN. 1

TennoBoii 3¢ ekt XuMuieckoi peakuu



11

12

13

14

15

16

17

18

19

20

3akoH I'ecca u ero CIICACTBUA

BrruuciieHus mo TepMOXUMHUYECKOMY
YPaBHEHHUIO PEaKINK: TETUIOBOTO A dekra
XUMHUYECKON peakIiy 1o KOJIUYECTBY
BEIIIeCTBA, Macce Wik 00bEMY
pOpearupoBaBIIETO WIH
00pa3oBaBIIETroCs BEIIECTBA

IToHATHE O CKOPOCTH XUMUYECKOMN
peakiuu. 3aKOH JIEUCTBYIOIIMX Macc

Dueprus aktuBanuu. [loHsTue o karanuse.
®depmenTsl. UHTHOUTOPHI.

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON pEaKuu

[TonsATHE O XUMHYECKOM PAaBHOBECHH,
npuniun Jle [larense

@DaKTOpPBI, BIUAIOIINE HA COCTOSTHUE
XHMMHYECKOTO PABHOBECHS.
IIporuoszupoBaHue BO3MOKHOCTH
IIPOTEKAHUS XUMHUYECKUX NTPEBPALLECHUN B
Pa3IUYHBIX YCIIOBUAX

OKHUCINTENEHO-BOCCTAHOBUTEIIBHBIC
peakuu

BaxxHbie OKHCIUTENN U BOCCTAHOBUTEIH.
ITepmanranat kanus

CBolicTBa IPOCTBIX BEIIECTB — METAIIJIOB
Y HEMETAJUIOB, KUCJIOT U COJIEM — B CBETE
Ipe/ICTaBICHNIN 00 OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX




[IpakTuyeckas padora Ne 1. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

21 «OKHCIINTEIEHO-BOCCTAHOBUTCILHBIC
peaKIum»
Kontponbnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKIIUIN»

” PactBOpeHne kak PU3NKO-XUMUYECKUHT
mporiecc

24 ONEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopus PAEKTPOIUTAYECKON TUCCOLUALUHI

26 HNonHoe nmpou3BeIcHUE BOJIBI.
Bonopoansiii mokazaresnb

7 DIIEKTPONUTHYECKAs JUCCOLMALINS KUCTIOT,
OCHOBAHHMM U cojiel

28 Peakiuu nonHoro oomena
CBo¥CTBa KHCJIOT, OCHOBAHHH U COJICH B

29 CBETE MpeACTaBICHUHN 00
AJIEKTPOJIUTUYECKON JUCCOIMAIIIH

30 KauecTBeHHbIE peakuy Ha HOHBI
[Tpaktuueckas pabora Ne 2. Pemenue

31 AKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME
«DNEKTPOIUTUYECKAS TUCCOLUALIUS)

32 I'maponus coneit

33 HNoHHble ypaBHEHUS TUAPOJIM3A COJICH
[Tpaktruueckas padota Ne 3. Pemenue

34 SKCHEPUMEHTAIIbHBIX 33/1a4 110 TEME

«I'maponus conen»



Brruncnenust Macchl IpOyKTa peakuu mo
HU3BECTHOU Macce OJHOTO U3 UCXOTHEIX

35 BEILIECTB, B3SITOTO B BUJIE PAaCTBOPA,
COJIEPKAIIETO ONPEAETEHHYIO
KOHIICHTPAIUIO PACTBOPEHHOTO BELIECTBA
KonTtponbnas padora Ne 2 o teme

36 «DNEKTPOIUTUYECKAS] TUCCOIUALIUS.
XUMUYECKUE PEAKIIUU B PACTBOPAX)»

37 OO0m1as xapakTeprucTUKa HEMETAIIOB

38 OO011as xapakTepuCTHKa raJloreHOB

39 XUMHUYECKUE CBOWCTBA raJOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 XnopoBogopoa. CossiHast KUCIIOTa
[IpakTuyeckas padora Ne 4 mo Teme

41 "[TosmmyyeHue ConsTHOM KUCIIOThI, U3yUYECHHUE
e€ cBoicTB"

42 [TonsTHE 0 KHCTOPOACOAEPKAILIUX
KHCIIOTaX XJIOpa U UX COJISIX
Boruncnenus no ypaBHEHUSIM XUMUYECKUX

43 peaKIui, eciii OJUH UX PEarceHTOB JiaH B
U30BITKE

m Baxueiime coelMHEHU XJI0pa U X
HaXO0XJIEHUE B IPUPOJIE

45 OO6mias xapakrepucTrka 3J1eMeHToB VIA-
TpyIIbI

46 CtpoeHue U CBOWCTBA MPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOAU(DUKAIIH CEPHI

47 CepoBoaopo, cTpoeHue, (pu3ndeckue u




XUMHYECKHE CBOMCTBA

48 Okcubl cepsl

49 CepHucrast KUCI0Ta U €€ COJIU.

50 CepHast KUCJIOTa U €€ COJIU

51 [IpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTBI
Haxoxnenue cepbl 1 €€ COEIMHEHUN B

52 npupoae. XuMUYECKOE 3arpsI3HEHUE
OKPYKaIOIIEH Cpeibl COETUHEHUSIMU CEPbI
Brruncnenust Macchl MpoayKTa peakivy Mo

53 W3BECTHOM MaccoBOM (00BEMHOM) 1071
(%) ero BbIXOa OT TEOPETUICCKU
BO3MOKHOTO
Brruucnenus maccoBoit (00bEMHOI) 1071

54 (%) BBIXOJA MPOYKTA PEAKLIUH I10
U3BECTHOI Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MPOIYKTA PEAKIIUU

55 OO0m1as XxapakKTeprucTUKa 3JIEMEHTOB VA -
TpyHIbI

56 A30T, pacpocTpaHeHue B IpUPO/IE,
bu3HYecKue ¥ XUMHYECKUE CBOMCTBA

57 AMMHaK, ero Gpu3nYecKue U XUuMHUYECKUE
CBOMCTBA

58 Conu amMOHUs
[TpaxTrueckas padota Ne 5 o reme

59 "TlonyyeHne amMmmHuaKa, U3y4yeHue ero
CBOMCTB"

60 Oxkcuast azota (I, 11, 11, IV, V)



61

62

63

64

65

AzoTHcTas KUCIoTa. A30THast KHCIOTa
[TpoMbliIIeHHOE OyYeHUE a30THOM
KHUCIIOTBI

Hurpatel u HUTpUTEL. XUMHYECKOE
3arpsA3HEHHUE OKPYIKAIOIIEH CPeIbl
COEIMHEHUSIMH a30Ta

docdop, aIOTPOITHBIE MOJUPHUKAIIUN
docdopa

Oxcunst hocdopa (111, V) u pochopnas
KHCJIOTa

66

67

68

69

70

[TonsiTHEe O MUHEPATBHBIX YI0OPEHUSX.
3arpsi3HeHUE MPUPOIHBIX BOJOEMOB
COCTMHEHUSAMU a30Ta u docdopa

Yriepon, ero aJuioTpOIHbIE MOTUPUKAIIAN
Y CBOMCTBA

Oxkcupsl yraepoaa, ux pusudeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
pOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV)

[TpakTrueckue pabotsl Ne 6 1o Teme
"TTomyyenue okcuza yriaepoaa (IV) u
M3Yy4YEHUE €ro CBOMCTB"

VropHas KHCIOTa B €€ COIHn

71

72

[TepBoHavanbHBIC TOHATHS 00
OpPraHUYECKUX BELIECTBAX KaK O
COEIMHEHUSX yIIIepoaa

IIpupoaHbIE HCTOYHUKH YIVIEBOAOPOIOB U
UX POJIb B OBITY U IPOMBIIIIIEHHOCTH



73

74

75

76

77

78

79

80

81

82

[TonaTue o OMOTOTrNYECKU BasKHBIX
OpTraHUYC€CKUX BCHICCTBAX — XHUpaAX,
Oenkax M yriieBoaax

Kpewmuuii, ero ¢usndeckne u XUMUYECKHE
CBOWCTBA

Oxkcun kpemuust (IV), kpemuuenas
KHCJIOTA, CUJIUKATBI

bop. bopHas kucnora

[IpakTuyeckas pabora Ne7. Perenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«BakHelnmue HeMeTauIbl U UX
COETUHEHUS»

Brruucnenus maccel (00b€Ma; H.Y.)
MPOAYKTa Peakiuy 1Mo JaHHOHM Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKaIIeTo OMpeeIEHHYI0 MACCOBYIO
JIOJTIO TIPUMECEHN

KonrtponbHas pabora Ne 3 o Teme
«BaxxHelmme HeMeTauIbl U UX
COEIMHEHUS

OO11ast XxapakTepUCTHKa XUMUUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX
nojoxenus B IICXD /.M. MennenceBa
Meramnst A- u b-rpynm

Mertannuueckast CBsI3b U METAJUIMYECKAs
KpHUCTaTINUecKasi peréTka. 3aBUCUMOCTb
(U3UUECKUX CBOMCTB METAJIOB OT
CTPOEHHS KPUCTAJIOB




83 OO01mure XMMUYECKHEe CBOMCTBA METAIIIOB

24 OO61mue crnocoObl MOTyYeHUsS] METAILIOB,
Metaiuryprusi. CriaBbl
DIIEKTPOJIN3 PACIIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CTIOCOOOB MOTyUCHUS
METaJUIOB

36 Brruncnenust no ypaBHEHUSIM 3JIEKTPOJIN3A
pacIiaBoB U PaCTBOPOB BEILIECTB

87 [ToHsATHE O KOPPO3UU METAIUIOB
Brruncienust cocraBa cMecei ¢

88 WCITOJIb30BAHNEM PELICHUS] CUCTEM
ypaBHEHUN

29 Paznuynble TUIBI BBIYKUCICHUN 110
YpaBHEHUSIM XUMUYECKUX PEAKIUN

90 Mertannsl A-rpynm. llenodnsie meTamist

91 Haxoxnenue B npupone. CoiicTBa
HICJIOYHBIX METAJIOB

92 Oxcuapl ¥ THIPOKCHIBI HATPUS U Kallus

93 IllemouHO3eMeTbHBIC METAILITBI

94 Baxkneime coeTMHEHUS KaJlbIIus,
CBOMCTBA, IPUMEHEHNE

95 JKEcTKOCTH BOJBI U CIIOCOOEI €€
YCTpaHEHUS
[TpakTrueckas padota Ne 8 o Teme

96 "XKEcTKoCTh BOABI U METOIEI €€

97

ycTpaHeHus"

AJTIOMAHAHT




AmpoTepHbIe CBOICTBA OKCHIA U

o8 TUAPOKCH]IA ATTFOMUHHUS

99 OO6mas xapakTeprucTuka MeTauioB b-
rpymi (MoO0YHBIX MOATPYIII)

100 [TepBoHavaIbHBIE TIPEACTABIICHHS O
KOMILJIEKCHBIX COCIMHEHUSIX

101 Mennb u cepedpo

102 [TpencraBienust 06 aMMHUAaYHBIX
KOMIUIEKCax cepedpa u Meau

103 [uak

104 AMoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCH]IA IMHKA

105 Keneso

106 Oxkcubl, TuIpoKkcuabl U conu xkenesa (1) u
xenesa (111)

107 UyryH u cTajib — CIUIaBbI XKeJe3a
[IpakTuyeckast padora Ne 9. Pemenue

108 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME
«BaxxHenmue METaJUIbl U UX COETUHEHUS
Brrunciienus cocraBa cmecei ¢

109 UCIIOJIb30BAaHUEM PELICHUS CUCTEM
YpaBHEHUH

110 PaznuuHble TUTIBI BBIYKCICHUH IO
YpaBHEHUSIM XUMUYECKUX PeaKLni

11 KonrtponbHas padora Ne 4 o Teme
«BaxxHenmme MeTaJlIbl U UX COCAMHEHUSI

112 be3omnacHoe UCNOJIb30BAHUE BEIIECTB U

XUMHUYECKHUX PeaKIHii B ObITY



113

114

115

116

117

118

119

120

121

122

HoBrie maTepuanbl U TEXHOJIOTUU.
[TpuHIUIIBI «3E€TEHON XUMUK)

XuMUS U 30pOBbE

XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
cpenpl. [loHsITHE O TIPEACIBHO JOMTYCTUMOMN
koHueHnTpaiuu Bemiects (IT1K)
DKOJOTUYECKHE MPOOIEMBI, CBI3aHHBIC C
COCIMHEHUSIMU YTJIEPO/ia, a30Ta, CEPHI,
TSOKENBIX MeTas10B.Poiis xumun B
pelIeHUH YKOJIOTHYECKUX TPOOIeM

IIepnognueckut 3axoH u Ilepuoanueckas
CHUCTEMAa XMMUYECKUX JJIEMEHTOB B CBETE
TEOPHUH CTPOCHUS aTOMa

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN
B IIepHOJIax M rpymmax

CrtpoeHue BemiecTBa B TBEPIOM, KUJIKOM U
ra3o00pa3HOM COCTOSTHUH. Buabl
XUMHUYECKON CBSI3U

Krnaccudukanys XuMHuecKUx peakiuii mo
pa3IMYHBIM IIPU3HAKAM

[Iporno3upoBanue BO3MOXKHOCTH
MPOTEKAHUS XUMHUUYECKUX MTPEBPAILICHUI B
Ppa3IMYHBIX YCIOBUAX HA OCHOBE
MPEIACTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

XUMUYECKUE PEAKIIUU B PACTBOPAX.
I'mpponns conen




CBolicTBa KHCIOT, OCHOBAaHUM U COJICH B

123 CBETE MpeACTaBICHUMN 00 1
ANEKTPOIUTUYECKON AUCCOUALINHI

124 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE |
peakuuu. DIEeKTPOIIn3.
[IpakTuueckas pa6ora Ne 10. Penenue

125 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 1
«XVMHYECKHE PEAKLIUN
[TpakTrueckas padorta Ne 11. Pemenue

126 DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 1 1
«MerTanbl, HEeMeTauIbl U UX COEANHEHUSD)

127 PesepBHBIil ypok 1

128 Pe3epBHBIil ypok 1

129 PesepBHBIil ypok 1

130 PesepBHbIit ypok 1

131 PesepBHBIi ypok 1

132 PesepBHBIil ypok 1

133 Pe3epBHbIil ypok 1

134 PesepBHbIil ypok 1

135 PesepBHBIil ypok 1

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 1

ITPOTPAMME






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMOBPA3OBATEJIBbHON IPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa3oBaHUs
pe3yJbTara
1 ITo Teme: «IlepBoHayanbHbIE XUMHYECKUE TIOHITHUS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUNA: aToM, MOJIEKYyJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOIHAS), BaJICHTHOCTh, OTHOCHTEIbHAS aTOMHasi U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBasi JIOJISI XUMUYECKOTO JIEMEHTA B COCIUHEHUU, MOJSPHBINA 00BEM,
XUMUYECKass peakius, KiacCuPuKamus peaxkiui: peakiuu COCIUHCHHS,
peakuuu pasjoKEHUs, peakluu 3aMeIleHus, peakuuu oOMeHa, 3K30- U
SHJIOTEPMUUYECKHE PEaKIuu, TerioBod d(dQeKkT peakuuw, pacTBoOD,
MaccoBasi 10Jisl BellecTBa (MIPOLIEHTHAs KOHIIEHTPAIKs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHITHH W
' MPUMEHSTH ATH TOHITHS TIPU OMMCAHUU BEIECTB M UX MPEBPAILICHUIA
13 WCIOJIb30BaTh XMMHYECKYI0 CUMBOJIHKY JIJIsl COCTaBIEHUS ()OPMYJI BEIIECTB
’ Y YPAaBHEHUM XUMHUYECKUX PEAKIUI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMsSI MAacCChl BEIIECTB, MOCTOSHCTBA
' cocTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUsl, 3aKOHa ABOTaIpo
1.5 OTIpe/IeIIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
16 KJIaCCU(PUIIUPOBATh XUMHUYECKHE peaknuu (10 YHCIy M COCTaBy
' YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETIOBOMY 3 (HEKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB
13 BBIYMCIISATH MAacCCOBYIO JIOJIFO XMMHMYECKOTO JJeMEHTa 1o (¢opmylie
' COEIMHEHHS,
1.9 BBIUKCIISITH MAaCCOBYIO JIONIO BEIIECTBA B PACTBOPE
110 MPUMEHATh ©CTECTBCHHOHAy4YHBbIE METOABI TIO3HAHUS — HAOJIOJCHHE,
' U3MEpEHHE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN )
2 ITo Teme: «Baxunelmue nIpeIcTaBUTENIM HEOPTaHUYECKUX BEILIECTB)
)1 pacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX TOHSATHI: OKCHJ, KHUCJIOTa,
’ OCHOBaHHeE, COJIb
29 ONpeAeATh MPUHAMIEKHOCTh BEIIECTB K ONpEIelIEHHOMY Kiaccy
' COeIMHEHHH 10 hopMyTam
2.3 KJIACCU(UITUPOBATH HEOPTAHUYCCKUE BEIIECTBA
24 XapaKkTepu30BaTh (OMMCHIBATh) OOIIME XHMHUYECKHE CBOMICTBa BEILECTB

PA3IMYHBIX KJIACCOB, IOATBEPIXKAAA OIMCAHUEC IMPUMEPAMHU MOJICKYJISAPHBIX



2.5

2.6

2.7

YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUN

IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKaHUs XMMHYECKUX IIPEBPAILCHUN B
Pa3JINYHBIX YCIOBHSIX

CJIeZIOBaTh MPABUIIaM I0JIb30BAaHHUSI XUMHUUECKOM MOCY0i U J1a00paTOpHBIM
o0opynoBaHUEM, a TakXke IMpaBUiIaM OOpalleHus C BELIECTBaMU B
COOTBETCTBUM C HWHCTPYKIMSAMH TIO  BBIMOJHEHUIO JIAOOPaTOPHBIX
XUMUYECKUX OMBITOB MO MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB
(Booopoda M KHUCIOPOAA), HMPUIOTOBIEHHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM JI0JI€H pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATH M IIPOBOJUTH
XMMHUYECKHE SKCIEPUMEHTHINIO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbIO HHAWKATOPOB (JakMyc, peHon(TaIent, METUIOPaHK U

JpyTHUE)
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOM PeaKIInu

3.1

32

ITo teme: «llepuoanueckunii 3axkoH u [leproguueckas cucteMa XUMHYECKUX
anementoB [[. WM. MenneneeBa. CtpoeHue aToMOB. XMMHUYECKasl CBS3b.
OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUID

PACKpbIBATh CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSTHM: AApO aroma,
SHGKTpOHHLIﬁ cJIon aToMa, aTOMHas1 0p6I/ITaJ'II>, paanycC atoMa, XUMHUYICCKasA
CBA3b, noJjsipHasd n HCIOJIsIpHAad KOBaJICHTHAas CBA3b,
QJICKTPOOTPULATCIIBHOCTh, MOHHAA CBA3b, MOH, KAaTHOH, aHWOH, CTCIICHb
OKHCJIICHUA

KJ'IaCCI/IQ)I/IHI/I}T)OBaTB XUMHNYCCKHUEC 5JICMCHTBI

33

ONMCHIBATh M XapaKTepHu3oBaTh TaOIWuHyro ¢opmy [leprnomndeckoit
CUCTEMBl ~XMMHYECKHX DJJIEMECHTOB: pa3indyaTh TIOHATUS  «TJIaBHAs
noarpymnma (Arpynmna)» u «mnobouynas noarpymnmna (brpymnma)y, «manbeie» u
«O0IBIINEY IEPUOIBI

34

packpeiBaTh  cmbicil  [lepuonumueckoro 3akona J.M. Menneneesa:
ACMOHCTpHUPOBAThL IMOHHUMAHUC HepI/IOI[H‘IGCKOI;'I 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MojoxeHus B [lepuoanueckoii cucreme

3.5

3.6

3.7

9 KUIIACC

COOTHOCUTH 0003HAUEHMsI, KOTOphle uMetoTcs B Tabnmie «Ilepuognaeckas
cucteMa xumuueckux dyemeHToB J[.M. MeHneneeBay ¢ UYMCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB H
3apsan  sAmpa, OOINee YHCIO DJIGKTPOHOBH  paclpelelieHue UuX 10
3JICKTPOHHBIM CJIOSIM)

OMNpEACIIATL CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

OIPCACIITE  BUJ XUMHYECKOM  CBS3U (KOBaJ'IeHTHa}I nu I/IOHHaﬂ)B
HCOPraHN4YCCKUX COCANHCHUAX



Kon
NpoBepPsieMoOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbLHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BeliecTBO 1 XUMUYECKasi peaKIus»

pacKpbIBaTb  CMBICII  OCHOBHBIX XMMHWYECKHX IIOHATHI:  pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOIIUTHI, STEKTPOIUTHYECKAS JUCCOIUAIINS, PEAKIIUN
WOHHOTO OOMEHa, KaTaJM3aTop, XUMHYECKOE paBHOBecHe, oOpaTHMbIE U
HEOOpaTHUMBIE PEaKIMH, OKUCIUTEIbHOBOCCTAHOBHUTEIBHBIC PEaKIINH,
OKHCIIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE W BOCCTAHOBJICHUE, aJNIOTPOITHS,
aMm(poTepHOCTh, XUMHUYECKAsI CBS3h (KOBAJCHTHAsS, MOHHAS, METAJUTNYECKAs ),
KPUCTAJUTMUECKas PEIIETKa, CIIaBbl, CKOPOCTh XMMHUYECKOI peakiuu

WIUIIOCTPUPOBATGL B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX NOHATUH U
MNPUMCHATDH OTU MMOHATHA IIPU OITMCAHUH BEIIECCTB U UX HpeBpameHm‘/'I

COCTABJISITh ~ YPaBHEHHUS  DJIEKTPOJIUTHUYECKOM  JUCCOIMALMMA  KHUCTIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOIO
oOMeHa

pacKkpbpIBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
MOCPEJCTBOM COCTABIICHUS 3JIEKTPOHHOTO OamaHca dTUX PeakIuit
MIPOBOJIUTH PACUYETHI 110 YPABHEHHUIO XUMUYECKOMN peaKIuu

[To Ttemam: «Hemeramnsl u ux coeauHeHusn» u «Metauibl UM HUX
COCIMHECHHUSI»

XapaKTEepPU30BaTh (OMUCHIBATH) OOIME M CHEeNU(PUUECKHE XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CJOXKHBIX BEIIECTB, TMOJATBEPXKIAas OMUCAHHE
MpuMepaMu MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX

XHUMHUYCCKUX pCaKLII/Iﬁ

COCTaBJIATb YPABHCHUSA peaKHHﬁ, MOATBCPKAAOIUX CYIIECTBOBAHUEC
TeHEeTUYECKOM CBA3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPOrHO3NpPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUCCKHX npeBpameHHﬁ B Ppas3IMYHbIX
YCIOBHUAX

24

2.5

3.1

CJIeI0BaTh MpaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCy10i U 1a00paTOpHBIM
0o0OpyIOBaHMEM, a TakXkKe MpaBUiIaM OOpalIeHHUss C BELIECTBAMHU B
COOTBETCTBUM C HMHCTPYKUMSMHU [0 BBINOJIHEHUIO JIaOOpaTOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(aMMUakKa ¥ yIrJIeKUCIIOTO rasa)

IPOBOANTH PEAKIMH, ITOATBEPKAAIONINE KAUYECTBEHHBIN COCTaB PA3INYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpOMHI, HOIUJ,
kapOonar, dQocdar, cwimkar, cynbhar, THIPOKCUAMOHBI, KATHOHBI
aMMOHMSI, HOHBl HM3yYEHHBIX METaNIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUYECKUX BEIIECTB

ITo Teme: «XuMus U OKpy’Karolas cpeaa»

pPaCKpbIBaTh CMBICII OCHOBHBIX XHUMHUUYCCKUX TTOHATHH: HHK BCHICCTBA,



3.2

KOppO3Hs METAJUIOB

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHON AEATEIbHOCTU — aHAJIU3 U
CHHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATH3AINIO, BbISIBICHUE TPHYUHHO-
CIIEICTBEHHBIX CBS3€M — JUIsl U3yYeHHUs CBOMCTB BELIECTB U XMMHUYECKUX
peakiMii; eCTEeCTBEHHOHAyuyHble METOAbl IMO3HAaHUS — HaOIIo/IeHHe,
U3MEpEeHNe, MOICTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICJIEHHBI)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA
HepBOHaanBHBIe XUMHUYCCKHUEC ITOHATHUA

[Ipenmer xumuu. Ponb XMMHM B KU3HHM 4Ye€JOBEKa. XHUMUS B CUCTEME Hayk. Tema u
BellecTBa. GU3NYECKUE CBOKCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTue o meTongax mo3HaHus B XxuMuu. Yuctele BemiectBa u cMmecd. CrocoOsbl
paszeiieHus: cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUECKHUE 37IeMeHTbl. CHMBOJIBI XMMHYECKHX 3JIE€MEHTOB.
[IpocTeie U ciioKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yueHUe

1.4

1.5

Xumnueckasi ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcuTenbHas aToMHass Macca. OTHOCUTENbHast
MOJIEKYJIIpHas Macca. MaccoBasi 10JI1 XMMUYECKOIO 3JIEMEHTa B COCIUHCHUH

KonuuectBo BemiectBa. Mosbs. MosnsipHast macca. B3auMocBsI3b KOJIMUECTBA, Macchl U
YHUClla CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo (GopMynaM XUMHUYECKUX
COeIUHEHUN

1.6

Ou3nyecKkue U XUMUYECKHE SBICHUSA. XUMHUYecKas peakiusi U e€ mpu3HaKu. 3aKOH
COXpaHEHHUS MACChl BEIIECTB. XuMuieckue ypaBHeHus. Kiaccudukamusi XuMu4ecKux
peakuuii (COeAMHECHHUS, PA3JIOKCHHUS, 3aMEIIICHIS, 0OMEHA)

1.7

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIIOM, C MpaBUIaAMHU
paboTsl B 1aboparopun U nmpuéMamu oOpalleHus ¢ 1abopaTOpHBIM 000pYAOBaHUEM,
U3yueHHe M ONUCaHHe (U3NYECKUX CBOMCTB 0Opa3lOB HEOPraHHMYECKUX BEILECTB,
HaOroeHue (u3nyeckux (IUIaBJIeHHE BOCKA, TasHHUE JibJja, pacTHUpaHHE caxapa B
CTYIIKE, KHIIEHUE M KOHJAEHCAIUs BOJbl) M XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM IMPOBOJIOKU, B3aMMOJICUCTBHE MeEJla C KHUCJIOTOH) SIBJICHUM,
HAOJIIOJICHUE M  ONHCAaHUE TPU3HAKOB NPOTEKAHUS XMMMUYECKHUX  pPEaKIMi
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJOpHIIOM Oapwus,
pasnoxenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBHE >Kejle3a C
pactBopoM cosm Menu(Il), m3ydenune crmocoOOB paszaelieHus cMmeceil (C MOMOIIBIO
Maruuta, (UIBTpOBaHHWE, BbIMApUBAaHUE, JUCTWIUIALHUA,  Xpomarorpadus),
IIPOBEJCHUE OYMCTKU IIOBAPEHHON COJM, HAOJIIOJIEHUE M ONMCAHME pPE3YJbTaTOB
IPOBEJCHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MacChl, CO3JaHHE
MoOJIeTIeN MOJIEKYJI (ILIapOCTEPKHEBBIX)

Baxwueiine NpEACTABUTCIIM HCOPTaHUYCCKUX BCUICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J1eMEHT M MPOCTOE BEUIECTBO.
Haxosxnenue kucimopojaa B npupojie, Gu3nieckue U XMMUIECKHUE CBOMCTBA (peaKIuu
ropenusi). Okcunpl. Ilpumenenune kuciopoga. CrnocoObl MONy4YEeHUS KHUCIOPOAa B
naboparopud W TPOMBINUIEHHOCTH. KpyroBopor kucinopoga B mpupone. O30H —



22

2.3

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

AJUTOTPOIHAs MOAUDUKAIMS KUCIOpOa

TeroBoil 3¢(eKkT XUMUYECKON peakIuu, TEPMOXMMUYECKHE YPaBHEHHUS, JK30- U
OHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE BO31yXa,
yCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CII0sI

Bonopon — anemeHT M mpocroe BemecTBo. HaxoxkneHue Bogoposa B IPUPOE,
buznyecKkre 1 XuMUYEeCKIe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI Mmoy4yeHus. Kucnote! u
CoJH

Monsipablii 00BEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHUSIM

®usnueckue cBoiicTBa BoAbl. Bojga xak pactBoputens. PactBopbl. HaceimenHbie u
HEHACBIIIECHHbIE pPAcTBOpBl. PacTBopMMOCTh BemecTs B Boje. MaccoBas 1ouist
BEILIECTBA B pacTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OcHOBaHuA. Posib pacTBOpOB B
IpUpOJE M B JKU3HMU uenoBeka. KpyroBopor BoIpl B INpUPOAE. 3arpsa3HEHHUE
IPUPOIHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOJ

Knaccudukanus Heopranmueckux coenuneruit. Oxcunpl. Knaccudukanys oKCHIOB:
cosieoOpa3yroniie (OCHOBHBIE, KHUCIOTHBIC, aM(OTEPHBIE) M HECOJIE0Opa3yroIIue.
Homenkiatypa okcuaoB. @u3nyeckne 1 XMMUYECKUE CBOKMCTBA OKCUAOB. [lomyuenue
OKCHJIOB

OcHoBanus. Krnaccudukanusi ocCHOBaHWN: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBaHuii. PU3MYECKHE M XHUMHUYECKHUE CBOMCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHMIA

Kucnotel. Kiaccupukanus kucnor. Homenkmarypa kucnor. @DuU3MYECKUE W
XUMHUYECKHE CcBoiicTBa KuciaoT. Pgan axktuBHoctn wMetayuioB H.H. bBexerosa.
ITommyuyenue kucaor

Comu. Homenxnarypa cosell. ®dusnueckne M XUMHYECKHE CBOMCTBA COJEH.
ITonyuenue conent

I'eneTmueckas CBSI3b MCXKIY KilaCCaMU HECOPraHNICCKUX COGJII/IHGHI/Iﬁ

XVMMHUYECKUH 3KCIIEPUMEHT: KaU€CTBEHHOE ONPEIEICHNUE COJEP/KaHUs KUCIOpOJa B
BO3/yXe, MOJy4eHHe, cCOOMpaHue, paclio3HaBaHUE M HU3yUYeHHE CBOMCTB KHCIOPOJA,
HaOJII0/IeHNE B3aMMOJCUCTBHSI BELIECTB C KHCIOPOJOM M YCIOBHSI BOSHUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), 03HaKoOMJIeHHE ¢ o0pa3laMu OKCHJIOB M OIUCaHHE
UX CBOMCTB, MOJy4eHHE, COOMpPaHUe, pacliO3HABAaHUE U W3YYEHHE CBOICTB BOJOPO/A
(ropenme), B3aumojeicTBue Bomopoma ¢ okcuaoM  meau(Il)  (Bo3MoxkHO
HCIIONIb30BAaHUE BHIEOMATEPUANIOB), HA0II0IeHHE 00pa3lioB BEIIECTB KOIMYECTBOM |
MOJIb, HCCIIEZIOBAaHHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  PA3IUYHOM
pPacTBOPUMOCTBIO, INIPUTOTOBJIEHUE PACTBOPOB C ONPEIAEIEHHON MaccOBOM JA0JEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEWCTBHE BOJBl C MeTallaMM (HAaTpueM u
KaJbIeM) (BO3MOKHO MCIOJIb30BaHUE BUJEOMATEPHUAIOB), ONPEIEICHNE PaCTBOPOB
KUCJIOT W IIeJoYeld ¢ TOMOUIbI0 HWHAMKATOPOB, HCCIEI0BAaHUE OOpPas3IoB
HEOPraHUYECKUX BEILECTB PA3IWYHBIX KJIACCOB, HAOIIOJCHHE U3MEHEHUS OKpPaCKU
WHAMKATOPOB B pacTBOpax KHCIOT W IIeNoueH, u3yuyeHHe B3auMOJICHCTBUS OKCHAA
menu(Il) ¢ pacTBOpOM CEpHOM KHCJIOTHI, KHCIOT C METaUIaMU, pPEeaKIuil
HEUTpanu3aluy, IOJNyuYeHHUE HEpPaCTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO
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3.3

3.4

3.5

MeTajljla IpyruM W3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTAJIBHBIX 33Jad 10 TeMe
«BaxxHelue Kiacchl HEOPraHMYECKUX COCTUHEHUI»

Ilepunonnueckuii 3akoH U Ilepuonnueckas cuctemMa XMMUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUEcKasi CBI3b. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKLINU

[TepBble MOMBITKM KIACCUPHUKALMKM XMMHUYECKUX 3JeMeHTOB. [loHATHE O rpymnmax
CXOIHBIX DJIEMEHTOB (ILEJIOYHBIE M IIEJOYHO3EMENIbHBIE METAJlIbl, TaJOreHBI,
MHEPTHBIE Ta3bl). OIJIEMEHTHl, KOTOpble O00pa3yloT aM(@oTepHble OKCHIBI HU
TUIPOKCHIBI

Ilepuonnueckuit 3akoH. llepuommyeckas cucrema xXumMudeckux osneMeHToB J[.U.
MengeneeBa. KopoTkomepuognas u giuHHONEpuomHas (opmbel [lepuoanmueckoit
cucteMbl xumuyeckux dnemMeHToB J[.M. Menneneesa. Ilepuogel u  rpymnisl.
DU3NYECKUIN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenne aromoB. CocraB aToMHBIX saep. W3oromsl. Onekrtpossl. CTpoeHHE
AJIEKTPOHHBIX 000J04YEK aTOMOB IepBbIX 20 XUMHUUYeCKUX 31eMeHToB [lepuoanueckoit
cucrembl JI.1I. MenpneneeBa. XapakTepuCTUKA XMMHMYECKOIO 3JIEMEHTa II0 €ro
nostoxkenuto B [lepuoguueckont cucreme .M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHHsA  paauyca aTOMOB  XHMHUYECKUX  DJIEMEHTOB,
METAINIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IO IpylmnaM M IepuojaM. 3HaueHHUE
IIepuognueckoro 3akoHa u IlepuoanuecKkoi CUCTEMBI XUMUYECKUX JJIEMEHTOB JUISA
pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIl U IpakJaHUH

Xumuyeckass  cBsizb.  KoBajeHTHas  (MOJsipHas W HENOJISIpHAsi)  CBSI3b.
DNEKTPOOTPUIIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenb okucieHusd. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iponeccs
OKHCJICHUA U BOCCTAHOBJICHUA. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIHN

XUMUYECKUH IKCIIEPUMEHT: M3yueHue 00paslloB BEIIECTB METANIOB U HEMETAJIOB,
B3aMMOJIEIICTBHE THAPOKCUAA LIMHKA C PaCTBOPaMH KHUCIJIOT WM LIEJIIOYEH, IPOBEICHHUE
ONBITOB, WUIIOCTPUPYIOLIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peakuu pas3ioKeHUs, COETUHEHUS)

9 KUIIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo 1 xumnueckast peaxkuus. [loBropenue

[lIepuonnueckuii 3akoH. llepmoanueckass cucremMa XxuMuuyeckux siemeHToB [I.H.
MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMHUYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAIHSI, KATBIUS U UX COCTUHCHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cUCTEME U CTPOCHUEM
HX aTOMOB

CrpoeHue BemiecTBa: BUIbl XMMHUECKON CBsI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK,



3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THIIA KpI/ICTaJIJIPI‘-IeCKOfI peHIéTKI/I n BHOA
XUMHYECKOHU CBSI3H. KJ'IaCCI/I(l)I/IKaLII/IH U HOMCHKJIATYpa HCEOPraHWUYCCKUX BCHICCTB
(Me)KIIYHaPOI[HaH n TpI/IBI/IaJIBHaﬂ). XHUMHUYeCKre CBOMCTBA BCIICCTB, OTHOCAIIUXCA K
Ppa3IMYHbIM Ki1acCaM HCOPTaHNUYCCKUX COC,Z[I/IHGHI/Iﬁ, TCHCTUYCCKAas CBA3b
HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudpukanus XMMHUYECKUX pPEaKIUM MO pa3iMyHbIM MpU3HAKaM (IO YHUCITY U
COCTaBY yYacCTBYIOIIMX B PEaKLIMU BEILIECTB, MO TEIIOBOMY 3P dEKTy, M0 N3MEHEHUIO
CTENEHEeH OKUCIEHUS XHMHUYECKHUX 3JEMEHTOB, MO OOpaTMMOCTH, IO YYacTHIO
Katajau3aTopa). DK30- U dHJOTEPMHUUECKHE PEaKlUu, TEPMOXUMUYECKUE YPaBHEHUSI.
ITonsiTHE O CKOPOCTH XMMHUECKOHN peakuu

1.4

1.5

1.6

Ilonstne 06 O6paTI/IMI>IX n H606paTI/IMLIX XUMHUYCCKHX PpCaKIuiXx. Ilousarue o
TFOMOTCHHBIX W TI'CTCPOTCHHBIX PCAKIUAX. IlonsiTHE O XHMHYECKOM PAaBHOBCCHHU.
q)aKTOpBI, BJIMAIOIIUE Ha CKOPOCTH XHUMHYECKOU peakuun u  TIOJIOKCHHC
XUMHYCCKOT'O paBHOBECUA

OKHCAUTENHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, SJIEKTPOHHBIN OaJaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENbHOM  peakuuu.  CocTaBl€HHE  YpaBHEHUW  OKHCIMTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO/I1a DJIEKTPOHHOTO OanaHca

Teopusi DNEKTPOIUTUYECKON JTUCCOLMAUMU. OJIEKTPOJUTHI W HEIJIEKTPOIUTHI.
Katnonbl, anuoHpl. MexaHW3M AUCCONMAIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumudeckor cBs3u. CreneHb aucconanuu. CUIbHBIE W CIA0OBIE DJICKTPOJIHTHI.
Peakunu nonHoro ooMeHa. Y ciaoBUs NMPOTEKaHUs peaKInii HOHHOTO OOMEHa, MOJTHbBIE
Y COKpaIllEHHbIE HOHHBIE ypaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHUM U COJICH
B CBETE€ TMpPEACTAaBICHUN 00 SIEKTPOIUTHUYECKON amccoruanuu. KadecTBeHHbIE
peakuuu Ha UoHBI. [ToHsITHE O THAPOIINU3E CoJel

1.7

XUMUYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE C MOJEISIMU KPUCTAIITMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJNIOB U HEMETAIUIOB (TpaduTa U anmasza), CI0KHBIX
BELIECTB (XJIOpUJA HATPHs); HCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOMN
peaKIy OT BO3ACUCTBHS pa3IMYHbIX (DaKTOPOB; UCCIIEIOBAHUE FIEKTPOIIPOBOHOCTH
pacTBOpOB BEILECTB, IPOLECCA TUCCOLMALINN KUCIIOT, IIEJI04Yel U conel (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB); IPOBEJIEHUE OIBITOB, WILIOCTPUPYIOMIUX
MPU3HAKU NMPOTEKaHUsl Peakirii HOHHOTro oOMeHa (oOpa3oBaHHE OCa/Ka, BbIJCICHUE
raza, oOpa3oBaHHE BOJbl); ONbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluuid (TOpeHHe, peakuu pas3ioKeHUs, COEIUHEHUs);
pacro3HaBaHHE HEOPraHMYECKHX BEIIECTB C IOMOIIBI0 KAaUECTBEHHBIX PEaKIMi Ha
MOHBI; PELICHUE SKCIIEPUMEHTANIBHBIX 337124

2.1

Hemeramns! n ux COCAUMHECHUA

OOm1ast xapakTepuCcTUKa TaioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CTpoeHne U (PU3MUECKHE CBOMCTBa MPOCTHIX BEIIECTB —
raJIoreHOB. XHWMHMYECKHE CBOWCTBA Ha TMpUMEpe XJopa (B3aUMOJEHCTBHUE C
MeTaJlJlaMH, HeMeTajulaMu, Iienodamu). XiopoBopopod. ConsHas KHCIOTa,
XUMHUYECKHE CBOMCTBA, MTOJYyUYECHHE, TPUMEHEHUE. [[elicTBrE XJtopa U XJI0OpOBOI0POIA
Ha OpraHu3M uesoBeka. BaxkHeine XJIopuasl U UX HAXO0XKACHUE B IPUPOJE

2.2

OOmiast xapakTepucTuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
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2.5

2.6

XapakTepHble CTeNneHu okucieHus. CrtpoeHne U (U3NYECKHE CBOWCTBA IPOCTHIX
BEIIECTB — KUCJIOPOJa U cepbl. AJUIOTPONHbIE MOAM(UKALNU KHUCIOPOAA U CEpHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOpOA, cTpoeHHe, (HU3NUECKHEe U XUMHUUECKUe
cBoiicTBa. OKCUABI Cephl KaK MPENCTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa,
¢usnveckre U XMMUYECKHE CBOMCTBA (0OIIME KaK MPEACTaBUTENS Kilacca KUCIOT U
cneuupuyeckre). XUMHUECKHE pPEaKIMH, JIeKallue B OCHOBE MPOMBIIIJICHHOTO
cocoba modydeHuss cepHoil kucinoTel. Ilpumenenue. Coin CEpHOM KHCIOTHI,
KadecTBEHHasl peakuus Ha cyiabpaT-uoH. HaxoxxneHue cepbl M €€ coelMHEHUH B
npuposie. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl COEAMHEHUSMU Cepbl
(KUCTIOTHBIE  JTOKNM, 3arps3HEHHWE BO3AyXa W BOJOEMOB), CIOCOOBI  €ro
IIPEIOTBPALLICHUS

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. A30T, paclipocTpaHeHHE B MPHUPOE, PU3NUECKUE
U XMMH4eckue cBoiictBa. KpyroBopot azora B npuponae. AMMHAK, ero pU3nuecKue u
XMMHYECKHE CBOWMCTBA, MoJyueHHe U npuMeHeHrne. Coiau aMMOHHUSA, UX GU3NUECKHUE U
XMMHMUYECKHE CBOMCTBa, NpuUMEHEeHHE. KauecTBeHHas peakuus Ha MOHbI aMMOHUS.
A3OTHas KUCIOTa, e€ MojyyeHue, pu3nuecKue U XMMUYeCKHUe CBOMCTBaA (00Iue Kak
NPEJCTaBUTENsl Kiacca KHCIOT M crneuupudeckue). Mcmonp3oBaHue HUTPATOB U
cojield aMMOHHMS B KaueCTBE MHUHEPAIbHBIX yH00peHuil. XUMHUYecKoe 3arps3HEeHUe
OKpy)Kalolled cpeabl COEAMHEHHUAMU a30Ta (KUCIOTHBIE JIOKIU, 3arpsi3HEHHE
BO3/yXa, IOYBBI U BOZOEMOB)

®ocdop, amiorponHele Mojaubukanuu Qocdopa, QuMUECKHE U XUMHUYECKHUE
croiictBa. Okcun docdopa(V) u dochoprast kucnora, pusnuecKkue U XUMUIECKUE
cBOicTBa, mosydyeHue. Vcnonws3zoBanue QocdaroB B KayecTBE MHUHEPATbHBIX
ynoOpeHuit

OOmas xapakTtepucTtuka 31eMeHToB IVA-rpynmel. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTENEeHU OKHCICHHA. YTIEpoJa, aJIOTPOIHBIE MOIH(HKAIINY,
pacrpocTpaHeHne B MPHpoJEe, (GU3NYECKHEe M XMUMHUYECKHE CBOWCTBA. AJICOpPOIHSL.
Kpyrosoport yriepoaa B npupoae. Okcuasl yriiepoaa, ux GU3ndeckue 1 XuMHIeCKue
CBOWCTBa, [JEiCTBUE Ha JKUBbIE OPIraHU3MBbl, IOJYYEHHE U IPUMEHEHUE.
Okosiorndyeckue MpobsiemMbl, CBs3aHHble ¢ okcupoMm yriepopa(IV); rumotesa
r7100aJIbHOTO TOTEIUICHUsI KJIMMAaTa; MapHUKOBBIM 3P QeKT. YroapHas KUCIOTa U €€
CONM, MX (U3NUECKUE M XHUMHUYECKHE CBONCTBA, NOJIY4YEHHE M NPUMEHEHHE.
KayectBenHast peakuus Ha KapOoHaT-HOHBL. lcmonb3oBaHue KapOOHATOB B OBITY,
MEULUHE, TPOMBIIIIEHHOCTH U CETIbCKOM X03SHCTBE

IlepBoHauanbHble TOHATHA 00 OPraHUMYECKUX BELIECTBAX KaK O COEIUHEHMAX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTWIEH, YTaHOJ, TNIMIEPUH, YKCYCHas KUCIIOTA).
Hx coctaB u xummuueckoe crpoenue. IloHsATHEe 0 OMOIOrHYEeCKH Ba)XKHBIX BEIIECTBAX:
KHpax, OeKax, yriieBojiax — M UX pOJIM B )KU3HHU YeJoBeKa. MarepuaibHOEe eTUHCTBO
OpPraHNYECKHUX U HEOPraHUYECKUX COCINHEHUN

2.7

Kpemunii, ero ¢usnueckre m XUMHUYECKHE CBOWMCTBA, MOJYyYCHHE W TMPUMEHEHUE.
Coenunenus kpeMHus B npupoje. Obuue npencrasienus o6 okcuae kpeMuusa(I1V) u
erMHHeBOﬁ KHCIIOTC. CI/IHI/IKaTLI, X HCIIOJIb30BaHHUEC B 6BITy, MCOUILINHE,
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MPOMBIIIUICHHOCTH. BakHeHme CTpouTenpbHble MaTepHalbl: KepamMHuKa, CTEKIIO,
1eMeHT, ©OeroH, xkene300eToH. [IpoOnembl  0Ge30macHOrO  MCMOIB30BAHUS
CTPOUTEIBHBIX MaTEPHAIOB B IOBCEAHEBHOM KH3HU

XUMUYECKHUI SKCIIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPraHMUECKUX BEIECTB, CBONCTB
COJITHOM KHUCJOTBHI; TPOBEJCHUE KAYeCTBEHHBIX pEAKUUH Ha XJIOPUI-WOHBI U
HaOJII0/IEHUE MPU3HAKOB MX IPOTEKAHMSI; OMNbBITHL, OTpa)karoume (U3nuecKkue u
XUMHUYECKHE CBOWMCTBA TaJOT€HOB M HMX COCAMHEHUN (BO3MOXKHO HCMOJIb30BAaHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHWE C o0Opasuamu XJOpUIOB  (TaJOreHUIOB);
O3HaKOMIIEHHE ¢ O0pa3lamMu cepbl U €€ COeNMHEHUSMHU (BO3MOXHO HCIIOIb30BAHHE
BUJICOMATEpPHAJIOB); HAOIOACHUE Mpolecca OOYIJIMBaHUS caxapa IOJ JeicTBHEM
KOHIIEHTPUPOBAHHOW  CEpPHOM  KHUCIOTBHI; M3YYEHHE  XMMHUYECKHMX  CBOMCTB
pa30aBIICHHON CEpPHOM KHUCIIOTHI, MPOBEJICHNE KAa4eCTBEHHOM peakIuu Ha Cyibdar-
MOH M HaOMIOJIeHue MpHu3HaKa e€ MpOTEKaHMs; O3HAKOMJIEHHE C (PU3NYECKUMH
cBoiicTBaMu azoTa, (Gochopa u UX coeAWHEHUN (BO3ZMOXKHO HCIOIb30BaHHUE
BUJICOMATEpPHAIIOB), oOpa3laMu a30THBIX U (POcHOpHBIX YIOOpEeHUil; MoIydyeHHUE,
coOupaHue, paclo3HaBaHWE€ M H3yYEHUE CBOWMCTB aMMHaKa; MpPOBEICHUE
Ka4eCTBEHHBIX PEeaKIMii Ha MOH aMMOHUS U (pocdaT-uoH U U3yYeHHE MPU3HAKOB MX
IIPOTEKaHUs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEABIO
(BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB); HU3y4YCHUE MoJenen
KPUCTAJUIMUYECKUX pemeéToK anmasza, rpadura, ¢yiepeHa; O3HAKOMJIEHHE C
MPOLIECCOM  aJCOPOLIMKA  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOICTBOM NPOTHBOTrasa; IOJydeHUE, COOMpaHue, paclo3HaBaHHE W H3yUEHUE
CBOMCTB YTJIEKUCIIOrO Ta3a; MPOBEJIEHUE KAaYeCTBEHHBIX peaKlMii Ha KapOOHAT- U
CWJIMKAT-UOHBI U U3yYEHUE NPU3HAKOB UX NIPOTEKAHUS; O3HAKOMIIEHHE C NIPOIyKIUEN
CWJIMKATHON INPOMBILUIEHHOCTH; PELICHHE SKCIEPUMEHTAIBHBIX 3aJady II0 TEME
«BaxxHennme HeMeTauIbl U UX COCAMHEHUS»

MeTaisl 1 UX COSIUHEHUS

OOmiasi xapakTepUCTUKAa XUMHUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nostoxkeHnus B [lepuonnueckoi cucreme xumudeckux anemeHTos .M. Menaeneesa u
cTpoeHust aroMoB. CTpoeHue MeTaioB. Meramanueckas CBsI3b M MeTaJUIMUYecKast
KPUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMHUUECKUN Psii HAIIPSLDKEHUH METAIITIOB

dusznueckue M XUMHYECKHE CBOMcTBAa MeTaioB. OOmmmMe crnocoObl MOyueHHs
MeTayuioB. [loHATHE O KOPPO3MHM METAJIOB, OCHOBHBIC CIIOCOOBI 3alIWTHl HUX OT
kopposun. CriiaBsl (CTamb, 9yTYH, JIOPATIOMHHHIN, OPOH3a) M MX IPUMEHEHNE B OBITY
W IPOMBIIIJIICHHOCTH

[[lenounsle MeTauibl: noJOKeHUE B Ilepuoauueckoll cUCTEME XMMHMUYECKUX
anemenToB [[.M. MenneneeBa; CTpOCHHME HX aTOMOB; HaXOXIEHUE B IPUPOJE.
dusnueckre U XUMHUYECKHE CBOMCTBAa (Ha mpuMepe HaTpusd M Kamus). Okcuasl u
TUJIPOKCHUIBI HATpHS U Kanus. [IprMeHeHne meaoyHbIX METaJUIOB U UX COeIMHEHUN

[[{esrouHO3eMENBbHBIE METAJIBI MAarHUil M KaJbLMi: nosioxkeHue B llepuonmyeckon
cucreMe xuMmuueckux onemeHToB J[.M. MeHnngeneeBa; cTpoeHMe HX aTOMOB;
HaxOXJAeHue B npupoje. Pu3nveckue U XMMUYECKUE CBOMCTBA MarHusl M KajbLHs.
Baxneitmme coequHeHus KaibIusi (OKCHI, THAPOKCUM, conn). JKECTKOCTh BOABI U



3.5

3.6

CHOCOOBI €€ yCTpaHeHus

AmomuHui: nosiokenue B lleproanyeckoi cucrteme XUMUYecKux diemeHToB J[.1.
MeHeneeBa; CTpoeHUE aTOMa; HaXOKAeHue B npuponae. Pu3nyeckre 1 XUMUIECKUE
cBOMCTBa atoMUHMS. AMGBOTEpHBIE CBOMCTBA OKCU/IA U THIPOKCHIA ATFOMUHUS

Kenezo: monoxxenue B Ilepumonmueckoil cucremMe XuMHUecKHx aeMeHToB J[.U.
MenzeneeBa; CTpOCHHE aTOMa; HaxOXKIEHUE B npupoje. PU3NYecKue U XUMHUYECKUE
cBoiicTBa xkene3a. Oxcuasl, rugpokcuasl u conu xenesa(ll) u sxenesza(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

3.7

4.1

4.2

4.3

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMu METalIOB M CILIaBOB, MX
(GU3NYECKUMU CBOWCTBAMH; M3yUYCHHE PE3YyJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCTIOJIb30BaHUE BUCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOICHCTBHS OKCH/IA KaJIbITHS
W HaTpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPHAJIOB); HMCCIEIOBAHUE
CBOMCTB >KECTKOW BOJIbI; TpOIIECCa TOPEHHs jKejie3a B KHUCIOpoje (BO3MOKHO
UCTIOJI30BaHUE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHHUS KaYeCTBEHHBIX PEaKIIUi
Ha MOHBI (MarHus, Kajabllys, amoMuHus, 1uHKa, xeneza(ll) u xenesa(lll), meau(Il);
HaOJIIO/ICHUE U OTMCAHKE TPOIIECCOB OKPAIUBAHUS TUIAMEHH HOHAMH HATPHs, KaJTUs
U Kamblus (BO3MOXKHO — HCIIONIb30BaHHME  BHJAEOMATEpUAOB); HCCIEIOBaHUE
aM(pOTEepPHBIX CBOWCTB TUIAPOKCHUIA AaTIOMUHUS M THAPOKCUAA IIMHKA; pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 TI0 TeMe «BaskHel e MeTaibl U UX COSTUHEHUSD)

XUMUA U OKpYy’Karomas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMK. BeniecTsa U MaTepuansl B MOBCEAHEBHOM KU3HHU
YyeroBeKa. XMMHUS U 310pOBbe. be30macHoe UCIOIb30BAHUE BELIECTB U XUMUYECKUX
peakuuii B ObITy. [IepBast TOMOIIL TPU XUMHUYECKHUX 05KOTaX U OTPABJICHHSIX

OCHOBBI 3KOJIOTHYECKON TIPaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpYXKaroLleH
cpeast IIJIK. Ponp XxuMum B pemeHHHM HKoJorHueckux mnpobnem. Ilpupomnsie
WCTOYHUKU YTJIEBOJOPONOB (yrojb, MPHUPOAHBINH Ta3, He(PTh), NPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUYECKUH DJKCIIEPUMEHT: H3ydeHHe 00pa3loB MaTepHalioB (CTEKJIO, CILIaBbl
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)



IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpoBePsSIEeMOro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

O TIO3HABa€MOCTH  SBJICHHHA TPUPOABI, IOHHMAHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XMMMYECKON HAyKM KakK o0JacTh COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOIleld KyJIbTypbl U  IPaKTHYECKOMN
JeSITeIbHOCTH Y€JIOBEKa B YCIOBUAX COBPEMEHHOTO OOLIECTBA; TOHUMAaHUE
MeCTa XMMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

0 HAY4YHbIX MCETOJAaX IO3HAaHWUA, B TOM YHCIC OKCICPUMCHTAJIBHBIX U
TCOPECTUUCCKUX METOAAaX HMCCIICAOBAHUA BEIICCTB U U3YUYCHHUA XUMHUYCCKUX
peaKI.[PIfI; YMCHHC UCITIOJIB30BAaTh MOJCIIN JJIsA O0OBSICHEHHS CTPpOCHUA aTOMOB
" MOJICKYII

1.3

0 cdepax mnpodeccHOHATLHON AESITENFHOCTH, CBS3aHHBIX C XUMHEH U
COBpPEMCHHBIMU TEXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUXCHUAX
XUMHAYECKON HAYKH, YTO MO3BOJUT OOYYAIOIIUMCS PacCMaTpUBaTh XUMHIO
kak chepy cBoeil Oyaymei npodecCHoOHANBHOM JEATeILHOCTH U CleNaTh
OCO3HAHHBIM BBIOOP XMMHUHU KaK NPOPHILHOIO MpeaMeTa Ipu Iepexoie Ha
YPOBEHb CPEIHET0 00IIero 00pa3oBaHUs

Bianenne cucreMoil XMMHYECKUX 3HAHUN M YMEHHE NPUMEHSTh CUCTEMY
XMMHMYECKHUX 3HAHUH, KOTOpask BKIIIOYAET:

2.1

BOKHEUIIINE XUMUYECKHUE TIOHITHS: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE M CJIOXKHOE BELIECTBO, OJHOPOJIHAS M HEOJHOPOJIHAS
CMECh, OTHOCHUTEJIHHBIE ATOMHAasi M MOJICKYJApHAs MAaccChl, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAsh Macca, MOJISIPHBIA O0BEM, OKCHI, KHCJIOTA,
OCHOBaHHE, COJb (CPEmHs), XUMUYECKas PEaKIHsl, PEAKIIMH COCTUHEHUS,
peaKIMK Pa3joKCHHS, PEaKIUU 3aMEICHUs, PEaKIMd OOMEHa, TeIIOBOM
3¢ ekt peakuuu, dK30- U IHIOTCPMUUYECKUE PEAKIIUU, PACTBOP, MAacCOBas
JI0JISI XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MAaCCOBas 10JIs1 U MPOLIEHTHAS
KOHIIGHTpallMs BEIECTBA B PAcTBOpPE, SAJIpO aToMa, SJIEKTPOHHBIA CJIOM
aTomMa, aToMHasi OpOWTalb, paguyCc aroma, BaJE€HTHOCThb, CTEIEHb
OKHCJICHUSI, XMUMHUYECKasi CBsI3b, DBJEKTPOOTPULATEIBHOCTb, MOJApHAS U
HETIOJISIPHAsl KOBAJIGHTHAs CBSI3b, MOHHAS CBSI3b, METAJUTMYECKAas CBS3b,
KpUCTaJUIMUecKass  peméTka  (aTOMHas,  HWOHHAs,  MeTaJTMYecKas,
MOJICKYJISIpHAsl), WOH, KATHOH, AaHWOH, OJJIEKTPOJIUT U HEIICKTPOIIUT,
ANEKTPONIUTHYECKAsT ~ JUCCOLMAIUS,  PEaKIUuH  HOHHOrO  oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIHHBIE peakiuu, OKHUCJIUTENh u
BOCCTAHOBUTENb, OKUCICHUE M BOCCTAHOBJICHHUE, AJICKTPOIU3, XUMHUECKOE



22

23

3.1

paBHOBeCHE, 0OpaTUMbIe U HEOOpaTHUMbIE PEAKIMH, CKOPOCTh XUMHUYECKON
peakuuu, karanuzarop, IIIK, koppo3us MeTanios, criiaBbl

OCHOBOIIOJIAralOIIMe  3aKOHbl ~XUMHUHU: 3aKOH COXpPAaHEHHS  MAaccChl,
nepuoauueckuii 3akoH J[.M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaIpO

TCOpHHU XHUMHH: ATOMHO-MOJICKYJIApHAsA TCOpHs, TCOpHUA
BHGKTPOHHTHHGCKOﬁ JUCCOoManmn

Bnagenne ocHoBaMHM XMMHYECKOM I'paMOTHOCTH, BKJHO‘I&IOH.IGIZZ

YMCHHE MPABWIBHO HCIIOJIB30BaTh M3yYCHHBIC BEMICCTBA M MaTepHabl (B
TOM YHCIIE MUHEPAIbHBIC yIOOpEHUS, METAIbl M CIUIABBI, IMPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIJIEBOJOPOJOB (YIUIs, MPUPOJIHOTO
ra3a, He)TH) B OBITY, CEIbCKOM XO31CTBE, Ha MPOU3BOJICTBE M NTOHUMaHUE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOJIOB JUIsl OpraHU3Ma 4YeJlOBEKa; YMEHHE
MIPOTHO3MPOBATH BIUSHUE BEIIECTB M XMMHUYECKHUX MPOLIECCOB HA OpTaHU3M
YeJI0BEeKa U OKPYIKAIOIIYIO IPUPOJHYIO CpEeLy

32

33

34

7.1
7.2

YMCHHEC UHTCTPUPOBATE XUMHYCCKUEC 3HAHUA CO 3HAHUAMU OAPYTrUx y‘—I€6HBIX
npeaAMCTOB

HaJM4yue ombITa padoThl C pa3lIMYHBIMM HMCTOYHHKAMHM HHQOpPMAIUH IO
XUMHM  (HayyHas W  HAY4YHO-NIOMyJsIpHas  JMUTepaTypa, CIOBapH,
CIPaBOYHHMKU, UHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(bOpMaI_II/IIO O BC€HOIECTBAX, HX
NPpEBpaAlICHUAX U MPAKTUYCCKOM NPUMCHCHHUU U YMCHUC HCIIOJIb30BATh ec
AJId pCUICHU A y‘Ie6HO-H03HaBaT€HBHBIX 3aaad

Bnanenue ocHOBaMM TMOHSTUMHOTO anmnapara ¥ CHUMBOJMYECKOTO SI3bIKA
XUMHH JJI1 COCTaBJeHHs] (HOpMyJT HEOPraHMYECKUX BEIECTB, ypaBHEHUMN
XUMUYECKUX PEaKluii; ocHOBaMu xumudeckod HomeHkIaTypsl (IUPAC u
TPUBHAJILHOI)

YMeHue oObsSICHATH CBSI3b MOJIOKEHUs dJIeMeHTa B [leproanueckoii cucreme
C YHMCJIOBBIMM XapaKTEPHUCTUKAaMH CTPOCHHUS AaTOMOB XHUMHUYECKHUX
9JIeMEHTOB (COCTaB M 3apsia  sA1apa, oO0IIee YHUCIO  BIIEKTPOHOB),
pacnpeieieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAIUS U KaJIbLIUS

IIpencraBneHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX
2JIEMEHTOB (paZlyC aToMa, d3JEKTPOOTPULATENBHOCTh), NPOCTBIX U
CJIOHBIX BEILIECTB OT MOJIO’KEHHUS 2IEMEHTOB B lleprnonnueckoii cucreme (B
MalbIX IEpUOJaX M IJaBHBIX MOATrPYNNAax) M 3JIEKTPOHHOTO CTPOEHUS
aToma

YMmenue knaccupuImupoBaTh:

XUMHNYECKHUE 3JIEMCHTBI

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaKIINn




YMeHue onpenensrs:

8.1 BaJICHTHOCTh M CTEIICHb OKHCIICHUSI XUMHYECKUX JICMEHTOB, 3apsijl HOHA
8.2 BUJ XUMUYECKOU CBSI3U U TUIT KPUCTATUIMYECKONU CTPYKTYPhI B COCTUHEHUSX
8.3 XapaxkTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENIb U BOCCTAHOBUTEIND
9 YMeHue XxapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTRA!
IPOCTHIX BeHIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadut, ammas, KpeMHHUH,
9.1 a3oT, gocdop, cepa, XJI0Op, HATPHIA, KAIUNA, MATHUHA, KAIbIHA, aTIOMUHUH,
KEJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHMAK,
XJIOPOBOJIOPO, CEPOBOJIOPOJA, OKCHUIBI M TUAPOKCUABl MeTauioB I[-IIA
9. rpynmn, amtomunust, meau (11), munka, sxenesa (I u III), okcuast yriepona (11
' u IV), kpemuus (IV), azora u docchopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THUCTas, a3oTHasA, ¢ochopHas, YroibHasil,
KpeMHUEBask KUCJI0Ta U X COJIH)
IPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa W CTPOCHHs, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
’ CBOWMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYCCKHX MPEBpALICHUH B
Pa3IUYHBIX YCIOBUSIX
10 YMeHue cocTaBisITh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHHS pEakluid, B TOM
qHcle:
10.1 peakuuii HFOHHOTro OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIOMIMX XUMHUYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIN)
' HEOPTaHMYECKUX BEIIECTB
104 MIOATBEPKIAIOLIUX FEHETUUECKYIO B3aUMOCBA3b MEKYy HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTEILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
' JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COCIMHECHUHU
11.2 MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00heM Ta30B
114 M0 YpaBHEHUSAM XMMHUYECKUX PEaKIHMi U HaXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WM MPOAYKTOB PEAKIIHH
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIJaMH HAy4YHOTO II03HaHUs (HAONIOJCHUE, H3MEPEHHUeE,
2.1 IKCIIEPUMEHT, MOJICIIMPOBAHKE) IMPU H3YUYCHHH BEIICCTB U XUMHYCCKHX
' ABIIEHUI; yMeHHe chopmyaupoBaTh MpoOieMy M MPEAJOXKUTh MyTH €&
pelIeHus
120 0e30MmacHOi pabOThl ¢ XUMUYECKIMH BEIICCTBAMH, XUMUYECKOU MMOCYI0ON 1

1a00paTOpHBIM 000PYI0BaHHEM



12.3

npaBujiaMyd 0€30MacHOTO OOpalleHus C BEIIeCTBAMH, HCIOJIb3YEMBIMU B
MOBCE/IHEBHOM JKM3HM, TMpaBWIaMH TOBEIEHUS B LEIIX CcOepexeHus
3M0POBbsI M OKpY’KAaloIIed MPHPOTHOW Cpelbl; TMOHMMaHUE Bpena
(omacHOCTH) BO3ICHCTBHSI HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB,
CHOC06OB YMCHBIICHHUA U MPEAOTBPALICHUA UX BPCAHOT'O BO3II€I\/JICTBI/I$I

13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

Hanmuane MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA HW OCYIICCTBICHUSA
ClIeaAyromunux XUMHUUICCKUX SKCIICPUMCHTOB:

M3y4YeHHE U ONHUCaHHe (PU3NYECKUX CBONCTB BELIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMUMHUYECKHUMHU SIBJICHUSMH; ONBITHI, HUTIOCTPHPYIOIIUE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKluii

U3y4eHHe CIIOCO00B pa3JeNeHus cMecel

INOJIYYCHHUEC KHUCJIOPOAda U HU3YUCHUC €TO CBOﬁCTB; MMOJIy4CHHUEC BOAOpOIAA U
HN3Yy4YCHUC CT0 CBOﬁCTB; MMOJIYYCHUC YIJICKUCIIOIO TI'a3a W HU3YUYCHHE Cro
CBOfICTB; MOJIy4YCHHUEC aMMHaKa U U3YUCHUC CT'O CBOICTB

MPUTOTOBJIEHWE  PACTBOPOB C  OMNPENENEHHOW  MacCOoBOM  J0oJeH
PacTBOPEHHOTO BEIIECTBA

MPUMEHEHUE WHIUKATOPOB (JTaKMyca, METWIOpaHka u ¢eHondraienHa)
TUTSL OTIPEJIEJIEHUS XapaKTepa Cpebl B paCTBOPAX KUCIIOT U IIEJI0Uei

HCCIIEIOBAaHNE U ONMCAHUE CBOMCTB HEOPraHWYECKHUX BEILECTB Pa3IMYHBIX
KJIaCCOB; H3Y4YEHHME B3aUMOJCHCTBUS KHUCJIOT C METaJllaMH, OKCHIaMH
METaJIJIOB, PAacTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMHU;
MIOJIyYEHUE HEPACTBOPHUMBIX OCHOBAaHWM; BBITECHEHHUE OJHOIO MeTajljia
IpyTUM U3 pacTBOpa COJM; HCcieloBaHHE aM(OTEpPHBIX CBOMCTB
TMJIPOKCUIOB AIFOMUHUS U IIUHKA

pElIeHHE SKCIEPUMEHTANBbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCIMHEHUI»; «DJNEKTPOJUTHYECKAs JAUCCOLIMALIMY;
«Baxaenmre HeMeTanIbl U UX COSIUHCHU, « BakHeHmme MeTaJuTbl M X
COCIUHCHHUS

XUMHUYECKHE 3KCIICPUMEHTHI, HJUTIOCTPUPYIOUINE TPU3HAKUA TPOTECKAHUS
peakiuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEAaKIIMU Ha MPUCYTCTBYIOLINE B
BOJHBIX PACTBOpPAX HOHBI: XJIOPHI-, OPOMHII-, HOAHI-, CYyIbdaT-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-HOHBI, KATHOHBI aMMOHUS,
Mar"usi, KajubliUs, ajJlOMUHus, keneza (2+) u xenesza (3+), menu (2+),
IIHKA

YMenue:

NpPEACTaBIATh  pEe3yJbTaThl  JKCIIEPUMEHTa B (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, TpaukoB © TaOMHMIl U  BBIABIATH OMIUPUUYECKUE
3aKOHOMEPHOCTH

YCTAQHABJIMBATh CBSI3M MEXKIy peallbHO HAOII0JaeMBIMH XUMHUYECKUMHU

SBJICHUAMU M TPOLIECCAMH, HPOMCXOSAIIMMHU B MaKpO- U MHUKPOMHPE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB



INEPEYEHD DJIEMEHTOB COAEPXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1
1.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
HepBOHaLIaJ'II)HHe XUMHWYECKUEC ITOHATH A

Yucrtsle BemecTBa U cMecu. CrocoObl pa3zieneHus: cMeceit

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1
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4.1

ATOMEBI U MOJICKYJIBI. Xummndeckue 3iaeMeHTEl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
HpOCTBIC " CJIOKHBIC BEUICCTBA.

Xumnueckasi ¢opmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3yieMeHTOB. CTemneHb
OKHUCJICHUS

3aKoH IIOCTOAHCTBA coCTaBa BCHICCTB. OTHOCHUTENILHAA aTOMHasd mMmacca.
OtHocuTeNnbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHUYCCKOro 9JICMCHTA B
COCOAMHCHNHA

KomnvectBo BemiectBa. Mosb. MonsipHass Macca. MonspHblii  00bEM  Ta30B.
B3anMocBsI3b KOJTMYECTBA, MAaCChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

®u3nyecKue U XUMUYECKHUE SIBICHUS. XUMUYECKasi peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHUsI MaCChl BEIIECTB. XMMHUUYECKUE YPAaBHECHHUS

Ilepuonnueckuit 3axkoH u llepuoguueckas cucrema XUMHYECKUX 3ieMeHTOB JI.M.
MenneneeBa. CTpoeHre aTOMOB

[lepuonuueckuit 3akoH. llepmogmyeckass cucrema Xumudeckux sieMeHtoB J[.U.
MengeneeBa. Ilepuonbt u rpynmnbl. DOU3MYECKH CMBICT TOPSIKOBOTO HOMEPA,
HOMGpOB nepnoz(a nu prnHBI 3JICMCHTA

Crtpoenue aromoB. CocrtaB aToMHbIX saep. W3orombsl. OnekTpoHsl. CTpoeHue
JIEKTPOHHBIX 000J104€K aTOMOB IepBbIX 20 XUMUYECKUX 3eMeHTOB [leproanueckoit
cuctemsl /.M. MenaeneeBa

3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB XMMHUYECKHUX DJEMEHTOB TMEPBBIX TPEX
NepuoIOB, Kaimus, Kauplus (pagumyca aToOMOB,  JJIEKTPOOTPUIIATEIIHHOCTH,
METAJUIMYECKNX U HEMETAIIMYCCKUX CBOWMCTB) M MX COCIUHEHUN B COOTBETCTBHUH C
MOJIO)KEHUEM 3JIEMEHTOB B [leproanueckoi cuctemMe U CTPOEHUEM MX aTOMOB
Crpoenue BemiecTBa

Xumuyeckass  cBsizb.  KoBaneHTHas  (MOJdsipHAs W HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHasa cBsi3b. MeTaminueckas
CBSI3b

Tunel KPUCTAIIMYECKUX PEHIETOK (aTOMHAsI, HOHHAS, METAJUIMYECKAsl), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BU1a XUMUYECKOU CBA3U
Baxueiimne mpeacTaBUTENM HEOPraHWYECKUMX BemlecTB. Hemertamwbl W uX
coeauHEeHH. MeTaisl ¥ NX COSIMHCHUS

Knaccudpukanus © HOMEHKIATypa HEOPTaHUYECKUX COCOUHCHH: OKCHIIOB
(coneoOpasyromiue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U HECOIe00pa3yIoIIue;
OCHOBaHMUH (1IEIOYM U HEPACTBOPUMBIE OCHOBAHHSA); KUCIOT (KUCIOPOICOACpKaIIUe



4.2

4.3

4.4

4.5

1 6ECKHUCIIOPOAHbIE, OJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIIBIX)

du3nYecKue W XUMHUYECKHE CBOWCTBA MPOCTHIX BENICCTB-HEMETAIOB: BOJOPOJA,
XJIOpa, KACIOPOJa, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHHUS

Ou3nyeckrue U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTH, HATpUS,
KaJlds, MarHuss ¥ Kajblus, aJIOMHHHS, JKelie3a. OJEKTPOXUMHUECKUH psij
HaNpPSHKEHUN METaIoB

@u3nYecKkue W XHUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCAMHEHUA HEMETAIIOB:
XJIOPOBOJOPOJIa, CEPOBOAOPO/IA, AMMHAKA

duznyeckre 1 XUMUYECKHe CBOiicTBa okcua0B HemeTauioB: cepol (IV, VI), azora(ll,
IV, V), docdopa(lll, V), yrmepoma(Il, IV), kpemuus(IV). Ilomydenue OKCUIOB
HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

4.11

Xumuueckue cBoiictBa OKcuaoB: MeTaioB [A-IIIA rpynn, uwmuka, memu(ll) u
xeneza(ll, III). [TonyyeHne OKCUI0B METAIIOB

XUMUYECKHE CBOWCTBA OCHOBaHMW U aM(OTEpPHBIX TUIPOKCUIOB (HA MpHUMEpe
TUJIPOKCHUIOB aTIOMUHUS, Kele3a, UHKa). [lomydeHne ocHOBaHMI M aM(OTEpHBIX
TUAPOKCHJIOB

OO0mme XUMHUYECKHE CBOMCTBA KHCJIOT: XJOPOBOAOPOJHOM, CEPOBOIAOPOIHOM,
CEpHUCTOM, CepHOH, a30THOH, ¢ochopHO, KpemMHHEBOW, yroapHOH. Ocobbie
XMMHYECKHE CBOWCTBA KOHIIEHTPUPOBAHHON CEPHOW M a30THOM KuUCIOT. [lomydenue
KHCIIOT

OO6mme XxuMUIeCKre CBOMCTBA cpenHux coiei. [lomyuenue coneit

[Tonyuyenue, cobupanue, pacrmo3HaBaHWE BOJOPOJAA, KHUCIOPOJa, aMMHUAakKa,
YIJIEKHUCIIOT0 Ta3a B 1abopaTopuu

[Tonyyenne amMMuaka, cepHOW M a30THOM KHUCIOT B MpoMbIIUIeHHOCTH. OOImue
CHOCOOBI OJTYYECHUS] METAJUIOB

4.12

5.1

5.2

5.3
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6.1

['enernyeckas cBsA3b MEXKAY KJacCaMH HEOPTraHUUECKUX COCTUHEHUM

XVMHYECKUE PEAKIIUU

Knaccupukanus XMMHYECKMX peakIUil MO pa3INMYHbIM MpU3HAKaM: [0 YHUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PQEKTY, M0 N3MEHEHUIO
CTECTICHEW OKUCIIEHUS XUMHUYECKHUX 3JIEMEHTOB

TemoBoil 3pdeKkT XUMUYECKON peakiuu, TePMOXUMHUYECKHUE YpaBHEHHs. JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH. TepMOXUMHUUYECKNE YPAaBHEHUS
OKHCIUTENTEHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENTM UM BOCCTAHOBUTEIU.
[Iponeccer OKHCIICHUS u BOCCTaHOBJICHMUSI. DNEeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINU

Teopus anekTponuTHUeckon auccounanuu. KaTHOHBI, aHUOHBI. JJEKTPOJIMTHI U
HE3JIeKTPOIUTHL. CUIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb IUCCOUaun

Peakiiun moHHOTO 0OMEHa. Y CIIOBUS IPOTEKaHUS PEAKIMii HOHHOTO OOMEHa, MOJTHBIE
1 COKpalI€HHbIE HOHHbIE YPABHEHUS PeaKuit

XHUMHS ¥ OKpyXKarolas cpena

BemectBa wu MaTepHualibl B MOBCEIHEBHOM JKM3HU dellioBeka. be3omacHoe



WCTIOIb30BAaHNUE BEIIECTB M XUMHUYECKUX peakmuii B jabopatopuu u ObITy. IlepBas
MOMOILIb [TPU XUMHYECKUX 0KOTax U OTPABIEHUAX

XUMHUYECKOE 3arpsA3HEHUE OKPYKAIoIIel cpelbl (KUCIOTHBIE IOXKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJAOEMOB), CIOCOOBI ero mpenoTBpaimieHus IIpenenpHas

6.2 nonyctumas  koHneHtpanus —BemiectB  (IIJIK). Pomp xumum B pemeHun
9KOJIOTUYECKHUX MPoOIieM. Y CHIICHHE TapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO
cros
[Ipumenenue cepsl, azora, ocdopa, yrieposaa, KpEMHHUSI U UX COCIUHEHUN B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH M CEIIbCKOM XO03siiicTBe. [IpuMeHeHue MeTamioB U

6.3 CIUIaBOB (CTajib, YyryH, JIOPAJIFOMUHUNA, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coenquHeHmil. [loHATHE O KOPPO3UHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UHU

6.4 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB (YToJib, IPUPOIHBIN ra3, HEPTH), MPOTYKTHI
uX nepepaboTku (0EH3MH), UX POJIb B OBITY M POMBIILICHHOCTH
[lepBoHauanbHbIE TOHATHS OO0 OPraHWYECKHX BEHIECTBaX KaK O COEAMHEHUSIX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOIl, TIHUIEPUH, YKCyCHas KHUCIIOTA).

' [lonaTne 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAaX: JKUPax, OeNKax, yrieBojax — U MX
POJIU B )KM3HH YeJIOBEKa
7 Pacuérnr:

7.1 1o ¢hopMyaM XUMHUIECKUX COSTUHEHUN

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEIIECTBA B pACTBOPE

7.3 10 XUMHUYECKHM YPAaBHCHHUSM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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