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PabGouast nporpaMma nmo y4eOHoOMYy npeamery « XuMHUsD
(Yyriry0JieHHbIH YPOBEHb)

PabGouas mporpamma mo y4yeOHOMY mpeaMery «XuMus» (yriiyOJeHHbIH YpPOBEHB)
(npenmeTtHass o6nacth «EcTecTBEeHHO-Hay4yHblE NPEIMETHI») (Janee COOTBETCTBEHHO —
porpamMma Mo XMMHH, XUMHUS) BKIIOYAET MOSICHUTENBHYIO 3aMUCKY, COJIep)KaHre 00yUEHHUs,
IUIAaHUPYEMBbIE pe3yJbTaThl OCBOEHUS MPOTpaMMbl 110 XUMUM U JIONOJHEHa OOIIUM
TEMAaTUYECKUM IUJIAHWUPOBAHUEM B LEJSIX MPUBEACHHS CTPYKTYphl paboueld mporpaMmbl B
cootBeTcTBUE ¢ TpeboBaHuem OI'OC OOO0.

PaGouas mporpamma cocTtaBieHa Ha OCHOBe (penepanbHOW pabouell Mporpammsbl 1O
XUMHH YTIIYOJIEHHOTO YPOBHSL.

IosicHUTEALHAA 3aMUCKA

[Iporpamma Mo XMMHHM OCHOBHOTO 0011ero oOpa3zoBaHus (yriayOJaEHHBIM YpPOBEHB)
COCTaBJICHa Ha OCHOBE TPEOOBAHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTesibHOMN
IporpaMMbl OCHOBHOTO 00111ero o0pa3zoBanus, npenacraieHHbix B PI'OC OO0, ¢ yuetom
dbenepanbHOil paboueit mporpaMMbl BOCIIUTaAHUS.

[Iporpamma mo xuMuu pa3paboTaHa C IEJbI0 OKa3aHUS METOJUYECKON IMOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEIMETY.

[Iporpamma mo XuMuu Ha€T NpPENCTaBICHUE O IENAX, OOIIe CTpaTeruu oO0ydeHus,
BOCIIUTaHUS W Pa3BUTHA OOYYAIOIIUXCA CPEJACTBAMU YYE€OHOTO IMpeaAMEeTa, OIpeAeIisieT
o0s3aTeNbHOE TPEIMETHOE COJEp’KaHue, €ro CTPYKTypy MO pa3delnaM U TeMmawm,
pacmpeneneHue 1Mo KiaccaMm, PeKOMEHIYEMYIO IOCJIEI0BAaTeIbHOCTh U3YYCHHS] XUMHUU C
YU4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM Yy4eOHOro Impolecca,
BO3pACTHBIX OCOOCHHOCTEH oOywaromuxcsi. B mporpamme Mo XUMUU  YYUTHIBAIOTCS
BO3MOKHOCTH Y4€OHOT0 MPEAMETA B pealin3alvu TpeOOBaHUMN K TIIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOydeHUs U B (OPMHUPOBAHUU OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JEATEILHOCTH OOYYaromerocss Mo OCBOCHHIO Y4eOHOTO
coJiepKaHusl.

N3yyenne XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPHUEHTHPOBAHO Ha
OOIIEKYJBTYPHYIO TIOATOTOBKY, HEOOXOJIMMYIO [JIi BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, PAa3BUTHS UHTEIJIEKTYAIbHBIX CIIOCOOHOCTEH M MHTEPECOB OO0ydYaIOIIUXCS, Ha
MPOJIOJHKEHUE 00yUeHHs Ha YPOBHE CpeJHero o0iero oopa3oBaHusI.

3HaHWE XUMUU CITY>KUT OCHOBOU sl (POPMUPOBAHUSI MUPOBO33PEHUST 00YyUArOMIeTOCH,
€ro MPEJCTABICHUI O MaTEpPUATLHOM EUHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (opMUpyeMbIe
XUMHEH TIPeICTaBICHUS O MPEBPAIICHUSAX YHEPTUU U BEIIECTB B IPUPOJIC, O MYTAX PEIICHUs
TJI00QTBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPhEBOM, IHEPTETHIECKOM,
MPOJIOBOJIBCTBEHHONW MPOOJIeM, TPOOJIIEMBl JKOJOTHYECKON 0Oe30macHOCTH, MpoOsieM
3IPaBOOXPAHCHHSI.

N3yuenne xumun:

CIIOCOOCTBYET peanu3alid BO3MOXHOCTEH MJisi caMOpa3BUTHS U (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH 00YyUaIOMUXCs, UX 001IeH 1 PyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJl B (QOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
00y4JaroIIXCs, HABBIKOB X CAMOCTOSITETbHON yIeOHO! NI TeTbHOCTH, SKCTIEPUMEHTAITBHBIX
U HWCCIENOBATEILCKUX YMEHUW, HEOOXOAMMBIX KaK B TIOBCETHEBHOW JKHM3HU, TaK M B
npodeCcCHOHAIBHOM AEATEIBHOCTH;



3HAKOMUT CO CIelU(UKON HAYYHOT'O MBIILJICHHUS, 3aKJIa/IbIBAET OCHOBBI MPEJICTABICHUN
O EIWHCTBE TMPUPOJBI U YEJIOBEKAa, SBISETCS KIOYEBBIM JTanoM B GOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IrPaMOTHOCTH O0Y4aIOIINXCS;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHMSIM, K OPHUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B HKOJOrMYECKOe OOpa3oBaHUE
0o0y4Jaromuxcs.

JlanHble HanpaBiieHHUs] B 00YYEHUU XUMUU 00€CTIeUnBAIOTCS CIIEUPUKON COAEpKaHUs
npeaMera,  KOTOPBIA — SBJISIETCS — MENAarorMueckd  aJanTUPOBAaHHBIM  OTPAKEHUEM
OIPEJICTICHHOI0 Tarna Pa3BUTHUS XUMUHU.

VYrinyOnéHHbIi Kypc XUMHUU OCHOBHOTO 001Iero oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMBbl IE€pBOHAYAJBHBIX TOHSATUH XUMHUHM, OCHOB
HEOPraHUYeCKON XMMHUHU, OCHOBOIIOJIATAIOIINX MPEJACTABICHUM O0Ield XUMUU U OTACIbHBIX
3HAYMMBIX MTOHSATHN OPraHUuYECKON XUMHUH.

CrpykTypa coaepkaHusi MporpaMMBbl 10 XUMHUHU c(POpMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nojaxoja K e€ uzydyenuro. CojiepkaHue CKJIaJbIBAETCA U3 CUCTEMBI MOHATUA O XUMUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUH O XUMHUYecKoh peakuuu. OO€ 3TU CUCTEMBI
OpraHMW30BaHbl 10 TIPUHIIUITY TIOCJEJOBATEIbHOTO PpPAa3BUTHS 3HAHWW Ha OCHOBE
TEOPETUUYECKUX MPEJICTABIICHUN PAa3HOTO YPOBHS:

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

[Tepunoanueckoro 3akoHa /[.11. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMUHU,

YUCHHS O CTPOSHUM aTOMa U XUMHYECKOH CBSI3U;

npecTaBieHni 00 AJIEKTPOIUTUYECKOMN AUCCOLMAIINY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETHUKE U TEPMOJAMHAMUKE.

B ocHOBYy TeopeTHyecKHX 3HAHUU MOJOXKEHBl SMIUPUYECKU TOJyUYEHHBbIE (DaKTHI.
TeopeTnueckue 3HAHUSA PA3BUBAIOTCSA MOCIEIOBATENBHO OT OJIHOIO YPOBHA K APYroMy
1 00€CleynBalOT OOYYAIOIIMMCS BO3MOXKHOCTh OOBSICHATH M IPOTHO3UPOBATH CBOMCTBA,
CTpOEHUE U 00JACTH MPAKTHUECKOr0 MPUMEHEHHS N3y4aeMbIX BEIIECTB.

OcBoeHnue coepKaHusi MPOrpaMMBbI IO XUMHH TIPOUCXOIUT C UCTIOIb30BaHUEM 3HAHUN
U3 paHee M3YYCHHBIX YYEeOHBIX MPEIMETOB: OKPYXKAIOIMIMK MHUp, Ouosiorus, ¢usmka,
MaTeMaTHuKa, reorpadusi, TEXHOJIOTUS, UCTOPUSI.

[Iporpamma OCHOBHOTO 00IIEro 00pa3oBaHUSA IO XUMHUHU (yriyOJIEHHBIH YPOBEHB)
OpUEHTUPOBAaHA HAa COXpaHEHHE (YHIAMEHTAILHOTO XapakTepa oOpa3oBaHUs, CHENU(DUKU
yuyeOHOro mnpeaMera MU oOOeCHeueHHe YCHEIIHOro OOydeHHs Ha CJEeAyIOIIeM YpOBHE
oOpa3zoBanusa. B mporpamme mo XMUMHHM peamu3yeTCs pa3BUBAIONMIAs] M TMPAKTHYECKAs
HAMpaBICHHOCTh  OOydyeHUss xumuu, guddepeHnmnanus oOydeHHUs, BKIIOYAIOIAs
npoUIbHYI0 MOATOTOBKY OOYYarOIIMXCS W MOCIEAYIOLIee CaMOONpEesieHue B BBIOOpE
HaIpaBJIeHHs 00y4eHUs B MPOPUIBHBIX KIIacCax.

YrnybnénHoe n3ydeHue XUMUHU CIIOCOOCTBYET peanu3anuu 3aaad mpodecCruOHATbH Ol
OpUEHTAIIMM UM HAIMpaBICHO HAa MPEJIOCTABICHUE BO3MOMXKHOCTH KaXIOMy O00Yy4aroliemMycs
MPOSIBUTH CBOW WHTEIICKTYaTbHBIE M TBOPYECKUE CIOCOOHOCTH MPU M3YYEHUH y4eOHOTO
npeaMera, HeoOXOAMMBIE MJid MPOJOKEHUsS O0Opa3oBaHUS U JajdbHEHIIEH TpyJI0BOU
NEeATEITbHOCTH.

[Iporpamma no xumuu (yrayOa€HHBIM ypOBEHb) NpeAHA3HAUCHA JIJIsl UCIIOJIB30BaHUS B
00pa3oBaTEebHBIX OpraHU3alUAX, peaNM3YIIIUX MporpaMmbl AUPHEPEHIIMTPOBAHHOTO
(yrnyOnénHoro, nmpo@uiIbHOTO) M3YyYEHHS! OTIEIbHBIX Yy4eOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 0011I€eTO 00pa30BaHMUs.



OO6pa3oBartenbHble PYHKIIUU XUMUHU, U3y4aeMOi Ha yriayOJIeHHOM YPOBHE, peaInu3yoTcs
B Ipoliecce (pOpMUPOBAHMS 3HAHUN OCHOB XMMHUYECKOM HAyKH KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUs, 00JACTH MPAKTUYECKON AESTENBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MUpPOBOW KyJIbTypbl. 3ajada ydyeOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHUCTEMBI
XUMHYECKUX 3HAHUN — BXKHENIINX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IEHHI MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HAYKH, B MPUOOILIEHUH K
Hay4YHbIM METOAAM IIO3HaHUS MPHU H3YYEHUM BEIIECTB U XMMHUYECKUX PEaAKIM,
(GOpMHUpPOBAaHUU U PAa3BUTUU [O3HABATENBHBIX YMEHHUA U CIOCOOOB AESATENBHOCTH U HX
NPUMEHEHUU B yu4e€OHO-TIO3HABATENBHOW M  y4eOHO-MCCIIEOBATENILCKON €SI TEbHOCTH,
OCBOEHHH IMPaBUJI O€30MacHOr0 OOpAIllEHUs C BEIIECTBAMHU B IOBCEHEBHOM KU3HH.

enn wu3ydeHHs XUMHUU OTPAKAIOT HAMPABIEHHOCTh OOYYEHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIIEKTa U OOLIEH KYJIbTYPHI.

N3ydeHne XUMHUM HAIIPaBJIE€HO HA JOCTHKEHUE CIAEAYIOIINX LIEJICH:

(bopMHUpOBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K CaM000Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHATUIO pElIeHUH, CIIOCOOHON aJanTUpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HH;

(dbopMHUpOBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, KaK OCHOBBI JJIs1 IOHUMAHUSI XUMHUYECKON CTOPOHBI SIBJIEHUN OKPYXKAOIIETO
MUpa, OCBOEHUE SA3bIKA HAYKH;

puoOIICHHE oOyyJaromuxcs K CaMOCTOSITeTLHON MO3HaBaTEIbHOU u
UCCIIEIOBATEIbCKON JIEATETLHOCTH, K HAayYHBIM METOJaM [O3HaHUfA, (OPMHPOBAHUE
MOTHBAIIUU U Pa3BUTHE CIIOCOOHOCTEH K U3YUCHHUIO XUMHH;

dbopmupoBanue o01el PyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHU OOBACHSITH U OLIEHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUS U
OTBIT, TIOJYYCHHbIE MPU H3YYCHUH XUMHUHU, TPUMEHSATh UX MpU pElIeHuH TpobieM B
IIOBCETHEBHOM KU3HU U TPYAOBOM JAEATEIBLHOCTH;

pa3BUTHE y OOYyYalOUIMXCsl MHTEpeca K M3YYCHHIO XUMUU U cepaMm IesTeIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHUBAIIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MpOoduiis u
HAIPABJICHHOCTHU JAJIbHEUIIIET0 00yUeHUs;

OCO3HAHUE LIEHHOCTHM XUMHUYECKHX 3HAHUW B >KU3HU YEJIOBEKA, MOBBIIIEHUE YPOBHS
SKOJIOTHYECKOMN KYJIBTYPBI, HENPUATUE ACUCTBHUM, TPUHOCAIINX BPEIl OKPYKAIOIIEH Cpeae U
310POBBIO JIIOIEH;

npuodpeTeHre 00yJaroIUMHUCS OIbITAa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIU), HEOOXOIUMBIX JUUISl Pa3JIMYHBIX BUJIOB JEATEIbHOCTH.

Conep:xanne o0yuenus B 8 kiacce

IlepBoHaYaIbHBIE XUMUYECKHE MIOHATHSA.

XuMHST — BaKHAs 00JIaCTh €CTECTBO3HAHUS M MPAKTHUCCKOM JCATCILHOCTH YEIOBEKA.
[Ipeamer xumuu. Ponp xumMuM B XKuU3HM uelloBeka. Kparkue cBeieHuss 00 HCTOpUU
BO3HMKHOBEHUS U Pa3BUTHUSI XUMUHU. XUMHS B CUCTeME HayK. Tena u BemectBa. @u3nyeckue
U XUMHYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUS BemecTB. [lonsatue o
TEOPETUUECKUX M  DMIMUPUYECKUX METOJAaX IIO3HAHUS B €CTECTBEHHBIX  HAyKax.
[IpencraBineHus 0 HAyYHOM MTO3HAHUM HA SMIIUPUUYECKOM ypOBHE: HAOII0ICHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHUE, BbhIUucIeHUE. [IpencrtaBieHuss 0 HaAy4YHOM IO3HAHUM Ha
TEOPETUYECKOM YPOBHE: Hay4HbIE (PaKThI, TpoOsieMa, TUTIOTEe3a, TEOPHs, 3aKOH.

A3bIK XuMuH. ICTOYHUKHA XUMUYECKON HH(POPMAIIUH.



[lonsiTue 0 Metomax pabOThl ¢ XUMHUUYECKUMHU BemiecTBaMu. OOOpyI0BaHUE IIKOJIBHOMN
xumuyeckor jaboparopuu. IlpaBuna Oe3omacHoro oOpailleHHsi € BellecTBaMU U
71a60paTOPHBIM 000PYAOBAHUEM.

Yuctele BemectBa U cMecH. llpuponHbie cMmecu: BO3AyX, MPUPOIHBIN Tra3, HEPTb,
MIPUPOJIHBIE BOJIbI, TOPHBIC TTOPOJIbI U MUHEpabl. [IOHATHE O TOMOTEHHBIX U FETEPOTCHHBIX
cMmecsix. CriocoObl paznenenus cMeceit. O4uncTKa BEIIeCTB.

BemectBa 1 XuMu4ecKkue peakiuu. ATOMBI U MOJEKYJIbl. XUMHUUYECKHUE DJIEMEHTHI.
CUMBOJIBI XUMUUYECKHUX 2JIEMEHTOB. [IpocThie U clloXKHBIE BellecTBa. MeTallibl 1 HEMETaLIbI.
BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOESHUSI.

Xumunueckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OmnpenereHnue BaJ€HTHOCTH JJIEMEHTOB 1o (dopmysiam
OMHApHBIX COCIMHEHHM W cocTaBiieHHe (OopMyJsl OMHAPHBIX COCAMHEHUN MO BaJCHTHOCTH
anemMeHToB. OTHocuTenbHass artoMHass Macca. OTHOCHUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 107151 XUMHUYECKOT0 JIeMeHTa B coeuHeHnn. Haxoxxnenue npocreiiei GopMyIibl
BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monb. MossipHas macca. B3auMocBsi3b KOM4YecTBa, Macchl U
9yuciIa CTPYKTYPHBIX €IWHUII BeliecTBa. PacueTsl mo dhopmyliaM XUMUYECKHX COCIUHCHHM.
MomnsipHasi Macca cMecH BemiecTB. MoJibHasl 101 XUMHYECKOTO AJIEMEHTa B COCIMHEHUHU.
Haxosxaenue mpocreiiiieit ¢opmysibl BelecTBa Mo MOJbHBIM JIOJISIM 3JIEMEHTOB.

dusznyecKkne U XUMHUECKUE SIBJICHUSA. XUMHUYECKasl Peakivs U ee MPU3HAKU. Y CIIOBUSI
MPOTEKAHUSI XUMHUYECKUX PpEaKIUid. 3aKOH COXpaHEHUs MAacChl BEIIECTB. ATOMHO-
MOJIeKyJsipHas Teopus. JKu3Hp u nesrenbHocTh M.B. JIoMoHOCOBa. XMMUYECKHE YPAaBHEHUS.
Tunsl XUMHYECKUX peakluil (COeIMHEHUs, Pa3IoKeHus, 3aMellleHns, oOMeHa). Pacuersl o
XUMUYECKUM YPABHEHUSIM.

OKCIEpUMEHTAIIbHOE HW3yYEHHE BEIIECTB U SBJICHHI. 3HAKOMCTBO C XHWMHUYECKOUN
NOCYZIOH, ¢ MpaBujamMu pabOThl B JIAOOPATOPUH M MpUEMaMH OOpalleHus ¢ JIabopaTOPHBIM
obopynoBanueM. M3yuenne u onucanue (HU3NIECKUX CBOMCTB 00pa3IioB HEOPTaHHMYECKUX
BEIIECTB — METAJJIOB U HeMeTauioB. Habmrogenue ¢usndeckux (MiaBjieHUE BOCKA, TastHUE
JbJa, paCTUPAHUE caxapa B CTYNKE, KUIIEHWE U KOHIEHCALUs BOJIbl) U XUMUYECKUX (TOPEHHE
CBEYM, MPOKAJIVMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCUCTBUE COJIbI WIIM MEJIAa C COJISTHOU
KUCIIOTOM) sBiIeHWH. O3HaKOMJICHHE ¢ oOpaslaMyd BEIIECTB KOJIMYECTBOM 1 MOJIb.
HaGmionenne u omucaHue MPU3HAKOB TMPOTEKAHUS XUMUUYECKHX pPeakiuid (pas3iokeHue
caxapa, B3aUMOJICHCTBHE CEPHON KHUCJIOTHI C XJIOPHIOM Oapus, MOIYYCHHE U PA3IOKEHUE
ruapokcuaa Menu (ll) mpu HarpeBaHum, B3aMMOJEHCTBHE KeJI€3a C PACTBOPOM COJIM MEIU
(I1). HM3ydenume cmocoOOB pa3ieneHus cMeced (C MOMOIIbI0 MarHurta, (QUIbTPOBAHHUE,
BBINIApUBAHUE, JAUCTWUIAIMSA, XpoMmaTorpadus), MPOBEICHUE OYMCTKH TOBAPEHHOW COJIH.
HaGmronenne u onucanue ombITOB, WILTIOCTPUPYIOMIUX 3aKOH COXPAaHEHUS MACCHI.

BaxHeiuue npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB.

[IpencraBnenust o razax. Bo3ayx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABOraapo.
Momnsipabiii 00bEM ra30B. OTHOCUTENbHAS TJIOTHOCTh ra3oB. OnpeneneHrne OTHOCUTEIbHON
MOJIEKYJIIPHOM MacChl Ta3000pa3HOTO BEIIECTBA MO M3BECTHOW OTHOCHUTEIHHOM MIIOTHOCTH.
OOBEMHBIE OTHOILICHUS Ta30B [P XUMUUYECKUX PEAKLIUSIX.

Kucnopon — snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Kuciopojia B MPUPOJE,
du3nyeckue W XUMHUYECKHE CBOMCTBAa (peakuuu ropeHuss u okucieHus). [Iponecchbl
okucneHus B xuBoil mpupoae. Oxkcuabl. I[lpumenenne kucimopona. CrnocoObl MOTyYESHHS
KHUCJIOpOJa B J1abopaTopuu U mpombiiieHHOCTU. [loHsitue o kartanuzarope. Kpyrosopot



Kuciopoza B npupoje. O30H — auioTponHas Moauukanus kuciopoaa. O30HOBbBIN CIIOH, €ro
3HAYEHHUE ISl )KUBBIX OPraHU3MOB. Pa3pyiieHne 030HOBOro CiOsl.

TermoBoil 3 (exT XUMHUYECKOW peaKIuu, TEPMOXUMHUYECKUE YpPABHEHHUS, 3K30- U
SHJO0TepMHUUYECKHE peakuuu. TommBo. Mcrnonp30BaHue yrias 1 M€TaHa B KAYECTBE TOIUIMBA.
3arpsizHenue Bo3ayxa. [lonsatue o napHuKoBOM 3 deKre.

Bomopon — smemeHT M mpocroe BemecTtBo. HaxokaeHue BoaopoAa B IPHUPOJIE,
dbu3nUeckue M XMUMHUYECKHE CBONCTBa, MpPUMEHEHHE, CIocoObl mosydeHus. [loHstue o
KHCJIOTax U coyisiX. Mcnonp30BaHne BOJIOPOIA B KAUYECTBE TOILJIMBA.

Bona. ®usnueckue csorictBa BoAbl. Bona kak pactBopurens. PactBopsl. HackieHHbie
Y HEHACBHIIICHHBIE pacTBOPhl. PacTBOpUMOCTH BEMIECTB B BOjJie. PAKTOpHI, BIUSIOLIAE Ha
PacTBOPUMOCTh TBEPJbIX U Ta3000pa3HbIX BemlecTB. CrocoObl BBIPAXKEHUSI KOHIEHTPAIIUH
pacTBOpPOB: MaccoBas JOJs PacTBOPEHHOrO BEIIECTBA, MOJISIpHAas KOHIEHTpauus. Poib
pPacTBOPOB B MPUPO/JIEC U B KU3HU YETIOBEKA.

Xumunueckue cBorctBa BOJbI. [loHsTe 00 ocHoBaHusix. [loHaTHe 00 MHIMKATOpAX.
KpyroBopoT BojibI B ipupo/ie. 3arpsisHEHHE IPUPOIHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX
BOJ.

Knaccudukanus neopranmdeckux coenuHenuil. Oxcunpl. Kiaccudukaius OKCHIOB:
cojieoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aMQOTepHble) U  HecoJeoOpasyrolue.
MexayHapo/iHasi HOMEHKJIaTypa OKCUA0B. TpuBHUaIbHbIE HA3BaHUSI OKCUJ0B. PU3MYECKUE U
XapaKTEepHbIE XMMHUYECKHE CBONCTBA OKCHJIOB (B3aMMOJEHCTBUE C BOAOW, C KHUCIOTAaMU U
OCHOBAaHMSIMM, C IPYTUMU okcuaaMu). [loyuyenne okcuaos.

[lonsiTHE O TUAPOKCUIAX — OCHOBAHUSX U KHUCIOPOJACOAEpKAMMX KucioTax. Kuciaorsl.
Knaccuduxkanus kucnor. MexayHapoiHas HOMEHKIATypa U TPUBUAJIbHbBIE HA3BAHUS KUCIIOT.
Pu3nyuecKkue U XMMHYECKUE CBOMCTBA KHUCIOT (B3aMMOJEHCTBUE C METalaMH, C OKCHIAMU
METaJIOB, OCHOBaHUAMM U consiMu). Psa aktuBHOcTH MeTaimioB H.H. bekerosa. ITonyuenue
KHUCIIOT. KHCIIOTHI B IpUpoO/ie, MPUMEHEHNE BAKHEUIIINX KUCIOT.

OcHoBanusi. Knaccudukanuss OCHOBaHHWM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
MexayHapo/iHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIC Ha3BaHUSI OCHOBaHuM. [llenoun,
UX CBOMCTBA (B3aMMOJIEHCTBHUE C KUCIOTHBIMUA OKCHIAMH, KUCJIOTaAMH M COJISIMU) U CIIOCOOBI
nonydeHusi. HepacTBopuMmbie OCHOBaHHUA, MX CBOMCTBa (B3aUMOJCHCTBUE C KHUCIOTaMH) U
criocoObl moaydeHus. AMdoTtepHocTh. [TonaTne 06 amdoTepHbIX THAPOKCHIAX (HA IpUMEPE
TUAPOKCUAOB IIMHKA U AJIIOMUHUS): XUMUYECKUE CBOMCTBA (B3aUMOAECHCTBHE C KUCIOTAMU U
IeJI09aMu) U MOJTyYEHHUE.

Conu (cpenHue, KUCible, OCHOBHBIE, IBOMHBIC). MeXTyHapoHass HOMEHKIaTypa COJeH.
TpuBnanbHble Ha3BaHHsS cojich. PU3NYECKHE U XapaKTEpHbICE XMMUYECKHE CBOWCTBA Ha
npumMepe cpeaHux coneu. [lomyyenue coieit.

I'enernueckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUUYECKUX COCIMHEHUM.

DKCNEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUM:

KOJINYECTBEHHOE ONPEACIECHNE CONEPKAHUS KACIOPOAa B BO3AYXE;

MoJlyyeHue, coOupaHue, paclio3HaBaHUE U M3YyUYEHHUE CBOMCTB KUCIOPOAa;

HAOJFOICHUE B3aWMOJCHCTBUSI BEIIECTB C KHUCIOPOJOM W YCIOBUN BO3HUKHOBEHUS U
MPEKPALIEHUS] TOPCHUS;

O3HaKOMJIEHHE C 00pa3aMu OKCUIOB U OMUCAHUE UX CBOWCTB;

MoJiyuyeHue, cooupanue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB BOIOPOIa (TOPEHHUE);

B3auMoielicTBHE Bogopoa ¢ okcuaoM meau (11);

HCCIIEIOBAHUE OCOOECHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIECHHON MAaCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;



[IPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MOJISIPHON KOHLEHTPALMENH PaCTBOPEHHOI'O
BEILIECTBA;

B3aMMOJIECTBHE BOJIbI C METAJUIAMU (HATPUEM U KAJIbLIUEM );

ONpPENIEIIEHNE PACTBOPOB KUCJIOT U LIEJI0YEN C MOMOIIBIO HHAUKATOPOB;

UCCJeI0BaHNE 00pa31|0B HEOPTaHUUECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

M3yueHue B3aumojiecTBusa okcuaa meau (ll) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCTIOT C
METaJUIAMU, PEaKLUi HEUTpaIU3alluu;

[IOJIyYEHNE HEpPACTBOPUMBIX OCHOBAaHHW, BBITECHEHHME OJHOrO0 MeETalla JAPYruM
13 pacTBOpa COJH;

B3aMMOJEHNCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHU KUCJIOT U ILIEJIOYEH;

pelIeHnEe SKCIIEPUMEHTANIBHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKHX
COCIMHECHUI.

Ilepmognuecknii 3axkoH u llepuoguueckass cHCTEMAa XUMHYECKUX JIIEMEHTOB
.. Menneneesa. CtpoeHne  aTOMOB. XuMHYECKas CBSI3b. OKucauTeNnbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIUU.

[lepBble MOMBITKU KIacCCU(UKAIUN XUMUYECKUX dJeMeHTOB. [loHsTne o rpymmax
(cemeiicTBax) CXOHBIX AJIEMEHTOB: IIEJIOYHBIX U MIEJIOYHO3EMENbHBIX MEeTaJlJIaX, rajJoreHax,
MHEPTHBIX (0JaropofHbIX) ra3ax. DJIEMEHTbI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJPOKCUIBI.

Ilepuoanueckuii 3akoH. OTkpbiTHE [leprnonnueckoro 3akona. [lepuoanyeckas cucrema
xumudeckux aneMmenToB J{.M. Menneneesa. Koporkonepuoanas u imuHHONEpUOAHAS (POPMBI
tabmuubl «[lepuonnueckas cucrema xumudeckux snaementoB .M. MenneneeBay. [lepuonabl
u rpynnbl (A- u b-rpymiresn).

Crpoenue atomoB. CocTaB aTOMHBIX siAep. M3oTonbl. PannoakTUBHOCTb. DJIEKTPOHBI.
DJeKTpOHHAs OpOUTaTh. DHEPreTUYCCKHE YPOBHU M MOIYPOBHU atoma: S-, p-, d-opOuTtasim.
DNeKTpOHHBIE KOH(MUTYpALUU U AJIEKTPOHHO-Tpaduyeckue Gopmyibl aToMOB. OPU3NYECKUN
CMBICJI OPSIIKOBOTO HOMEPA, HOMEpa MEpUO/ia U IPYyIIbI 3jieMeHTa. CTpOEHHUE 3JIEKTPOHHBIX
o0osoyek aToMoB TiepBhIX 20 XuUMHUYecKHX dJeMeHTOB I[lepuogudeckoil cucteMbl
J.1. MenpaeneeBa: pacnpeieICHUE JIEKTPOHOB M0 SHEPTETUUYECKUM YPOBHSM, ITOYPOBHSIM
u opoutansam. Ousnueckuit cmbica [leproauueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyCca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUTNUYECKUX
U HEMETAUIMYECKUX CBOMCTB IO TPyIIaM U nepuogaM. M3mMeHeHue KUCIOTHO-OCHOBHBIX
CBOWCTB COCIMHEHUM XMMHUYECKUX JJIEMEHTOB B IEPHOJIAX WU TIpynmax. XapakTepHCTUKa
XUMHYECKOI0 3JIEMEHTA MO €ro nojoxenuto B [lepuognueckoi cucreme .M. Menaeneena.

3nauenue Ilepumonnueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBbl XUMHUYECKUX
3JIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. J[.J11. MenneneeB — yueHbI U rpakx JaHUH.

DNEeKTPOOTPUIATEIPHOCTh XMMHUYECKUX JJEMEHTOB. XHUMHUYECKas CBs3b. BuUIbI
XUMHUYECKOW CBSI3U: KOBAJICHTHAs TOJSPHAS CBSA3b, KOBAJICHTHASI HEMOJISIPHAS CBSI3b, HOHHAS
CBA3b. MexaHu3Mbl 00pa30BaHUSI KOBAJEHTHOM M HOHHOW CBA3U. OIJEKTPOHHBIE U
CTPYKTypHbIE (popMyIibl BemecTB. KaTHOHBI 1 aHMOHBI.

Kpucrammmueckue n amopdHbie BemecTBa. THUITBI KPUCTAUTMYECKUX PEIIETOK: MOHHAS,
aTOMHAs1, MOJIEKYJIApHAs U UX XapaKTEPUCTUKH.

Crenenp oxucienusi. OmnpeneneHUe CTENEHEW OKHUCICHUS aTOMOB B OWHapHBIX
coequHeHusAX. OKHCIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl oOkuCIeHUs U
BOCCTaHOBJICHUS. OKUCIUTENW W BOCCTaHOBUTENW. (COCTaBI€HUWE YPABHEHUM HPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM U pacCcTaHOBKA B HHUX KO3(P(DUIIMEHTOB
METOJIOM JIEKTPOHHOT0 OanaHca.



DKCIIepUMEHTATBbHOE N3YUCHHE BEIIECTB U SABJICHUI:

O3HAKOMJICHUE C 00pa3liaMi METAJIJIOB U HEMETAIIJIOB;

MOJICTTUPOBaHNE CTPOCHUS MOJIEKYJ MPH TOMOIIN PUCYHKOB, MOJEIIEH, SIEKTPOHHBIX U
CTPYKTYPHBIX (pOpPMYIT;

MPOBEJICHHUE OTBITOB, MILTIOCTPUPYIOUINX IPUMEPBI OKUCINTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHne, peakiuy pa3aoKeHus, COSTMHCHHUS).

MexnpeaMeTHbIe CBA3H.

Peanuzarust MeXTpeIMETHBIX CBSA3EH P N3YYCHUU XUMUU B 8 KITaCCE OCYIIECTBIIACTCS
Yyepes MCIOIb30BaHNE KaK OOIINUX €CTECTBEHHO-HAYYHBIX TIOHATUHN, TaK M TIOHATUH, IPUHSATHIX
B OT/ICIBHBIX €CTECTBCHHBIX HayKaX.

OO0mue ecTeCTBeHHO-HAYYHBIE TIOHATHUS: SBIIHUE (TIpo1iecc), HaydHbIN (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHajW3, CHUHTE3, KiIacCHPUKAIMI, TMEPUOANYHOCTh, HaOJIO/ICHNE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, N3MEPEHHUE, MOCIb.

@dwusuka: SBICHUS TPHUPOABI, (U3MUECKUE SIBICHHUS, BEUIECTBO, TeNO, (HU3MUECKue
BEJIMYUHBI, CAMHULIBI U3MEpPEHUs,, 00bEM, Macca, arperaTHbIe COCTOSTHHE BEIECTBA, aTOM,
DIIEKTPOH, TPOTOH, HEHUTPOH, WOH, MOJIEKYJa, CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX
(KpHUCTaIITMYECKUX ) TEJl, DIEKTPUICCKHIA 3apsi]l, KOINIECTBO TETIOTHI.

buonorus: 6uocdepa, porocuHTes, mporeccbl 0OMeHa BEIIECTB.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJbI, IMOJIE3HbIC
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

Texnomorusi: TexHochepa, TNPOU3BOACTBO, XHUMHUYECKHE TEXHOJOTHH, CBHIPHE,
KOHCTPYKI[MOHHBIE MaTE€PHUAJIBL.

Conep:kanmne o0yuenusi B 9 kiacce

BemecTBo 1 XUMHYECKAsl peaKusl.

[loBTOpeHue u yrinybiieHWe 3HaHUN OCHOBHBIX pa3/ienioB Kypca 8 kimacca. CTpoeHue
atomMoB. CBOMCTBa aTOMOB XUMHYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHbIE U KAUECTBEHHbIC
XapaKTEPUCTUKHU (panuyc, 3IEKTPOOTPULIATENIBHOCTD, SHEPTUS VMOHU3ALINN).
[locnenoBaTeIbHOCTD 3AMONHEHHS AJIEKTPOHHBIX OpOUTAlle aTOMOB MallbIX TMEPUOIOB.
OcoOEHHOCTH  3aIllOJIHEHHUS DJIGKTPOHHBIX OpOWTa’eli aroMoB OOJBIIUX IEPHOJIOB.
[Iepuonnueckas cucteMa XUMHUYECKUX AJIEMEHTOB B CBETE MPEACTABICHUN O CTPOEHUH aTOMA.
CreneHb OKHUCIEHUS W BaJleHTHOCTh. IlpencraBieHne O MNEPHOIUYECKON 3aBUCHMOCTH
CBOWICTB XUMHYECKHUX AJIEMEHTOB (3MIEKTPOOTPHULIATENBHOCTD, OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJPOKCHUJIOB) OT
CTPOEHUS aTOMa.

Crtpoenue BemecTBa. BemecTsa B TBEpIOM, )KHIKOM U Ta3000pa3HOM COCTOSTHUU. Buabl
XUMUYECKOW CBA3U: MOHHAS, KOBAJIEHTHAs (HEMOJsIpHAasi, MOJspHas); OOMEHHBIN U IOHOPHO-
aKIENTOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOU CBSI3H.

MexxMoneKysipHble B3aUMOJEHUCTBUSL (BOJIOPOJIHAS CBsi3b, CUibl BaH-nep-Baanbca).
THUIBl KPUCTAINIMYECKUX PELIETOK — aTOMHAsl, MOHHAs, METAIUIMYECKAs, MOJIEKYJIApHAas — U
OCOOCHHOCTH HX CTPOCHHS. 3aBUCHMOCTH CBOICTB BEIIECTBA OT TUIA KPUCTANIMYECKON
PELIETKN U BUJA XUMUYECKOUN CBSI3HU.

OcCHOBHbBIE 3aKOHOMEPHOCTH TMPOTEKaHUs XuMu4eckux peakuuil. Krnaccudukamms
XUMHUYECKUX PEAKUHUN MO pa3MyHbIM MpU3HAKaM ([0 YUCIY M COCTaBY Y4YacCTBYIOIIUX B
peakiuu BEUIECTB, MO TEIIOBOMY 3(P(dEeKTy, M0 H3MEHEHUIO CTEIEeHEH OKHUCIeHUs



XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, MO Y4YaCTHIO KaTalu3aTropa, MO arperaTHoMy
COCTOSIHUIO pEarupyroniux BEIiecTB).

DJIEMEHTBl XMMHWYECKOM TEPMOJWHAMUKUA. OHEPreTHKa XHUMHUYECKHUX PpEeaKIuil.
TeroBoit 3pdexT XuMHUUeCKOM peakuuu. OIK30- U OSHIOTEPMHUUYECKHE pPEaKIHH,
TEPMOXMMHUYECKUE YypaBHEHHUs. 3akoH Iecca u ero crueacTBus. Beiuncienus mo
TEPMOXUMHUYECKUM YPaBHEHUSIM.

IlonsiTHE O CKOPOCTH XMMHYECKOW pEeaKkIuu. 3aKOH ACUCTBYrOIMX Mmacc. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XMMHUYECKOW peakiuu. JDHeprust aktupauuu. [lonstue o xaranuse.
®epmenTtbl. UTHrUOUTOPBI.

[lonsitue 00 0OpaTUMBIX M HEOOPATHUMBIX XHMMHUYECKMX peakuusx. [loHstue o
xuMu4eckoM paBHoBecun, npuHuun Jle Illatenve. YcnoBug cMeleHUS XUMHUYECKOTO
paBHOBecHusi. DaKTOpbl, BIUAIOIIME HA COCTOSSHUE  XHMMHMYECKOTO  PAaBHOBECHS.
[Iporno3upoBaHre€ BO3MOKHOCTHM MPOTEKAHUSI XMMHUYECKUX MPEBPALCHUN B Pa3IMYHBIX
YCJIOBUSIX Ha OCHOBE TPEJCTaBICHUM 00 M3YyYEHHBIX AJIEMEHTAX XUMHYECKOW KUHETHUKU U
TEPMOJIUHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE  peakiuu. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIE
CBOWMCTBA XMMHUYECKHUX DJIEMEHTOB, 3aBUCUMOCTh OT CTEIEHU OKHUCJIEHUs. BaxHble
OKHCITUTEIN W BoccTaHoBuUTenu. Ilepmanranar kamusi (xapaktepucTtuka). CocraBieHue
YPaBHEHUN OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C MCIOJIb30BAHUEM METOJa
ANEKTPOHHOTO OasaHca.

DJIEKTPONIUTHYECKAd JHCCOIMalMs. XHUMHUUYECKHE peakluu B pacTBopax. Teopus
ANEKTPOIUTHYECKON nucconmanuu. PacTtBopeHne Kak (U3MKO-XMMHUYECKHH TMpOIECC.
[lonsiTe O THApaTax U KPUCTAJUIOTHUApATAX. DIEKTPOJIUTHI U HEDIEKTPOIUTH. KaTHOHBI,
aHMOHBI. MexaHu3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIM BHUIOM XUMHUYECKON CBS3H.
CunpHble U ciiadble AMeKTPoauThl. CTeneHb AUCCOLMallii, KOHCTaHTa Aucconnanuu. Monnoe
npou3BelleHHEe BOAbl. BomopoaHbiii mokazarenb. HMHAWMKATOpPBL. DIEKTpoIUTHUYECKas
JIMCCOIMaINs KMCIOT, OCHOBAHUM M COJICH.

Peakiiun woHHOro oOMEHa. VYCIOBHS TIPOTCKAaHMsI pPEaKIMii HOHHOTO OOMEHa.
MonekynsipHble, MOJHBIE U COKPAIIEHHbIE MOHHBIE YpaBHEHUs peakiuil. CBoiCTBa KUCIOT,
OCHOBaHUW M COJEH B CBETE IMPEACTABICHHA 00 JICKTPOJIUTHYCCKON JIHCCOIHAIUU.
KauecTBeHHbIE peaklIMy HA UOHBI.

I'mppoim3 conei. MoHHBIE ypaBHEHUsI TMAPOIU3a COJiel. XapakTep cpeabl B BOJIHBIX
pacTBOpPax COJIEH.

DKCINEPUMEHTAIbHOE HW3Y4Y€HHUE BEIIECTB M SIBICHHI: O3HAKOMJIEHHE C MOJEISAMHU
KPUCTAIUNTMYECKHUX PEIIETOK HEOPTaHNUECKUX BEIIECTB — METAJIJIOB U HEMETaJuIoB (Tpadurta u
anamasa), CII0KHBIX BELECTB (XJIOpHUIa HATPUS);

WCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pPEaKUMH OT BO3ACUCTBHUS
pPa3IUYHBIX (PAKTOPOB;

OMBITHI, WUTFOCTPUPYIOIINE 00PAaTUMOCTh XUMUYECKUX PEAKIIUI;

WCCIIEIOBAHUE DJIEKTPONPOBOAHOCTA PACTBOPOB, MPOLECCAa AUCCOLMALNAMA KHUCIIOT,
IIeJ04YEH U COJICH;

MPOBEJEHUE OMBITOB, WIUTIOCTPUPYIOIIMUX NPU3HAKKM NPOTEKAHUS PEAKIMHA HOHHOTO
obmeHa (oOpa3oBaHME OcajKa, BhIJEICHHUE ra3a, 00pa3oBaHUE BOIBI);

NpUMEHEHUE  HMHAMKATOpoB  (lakMyca, MeTWilopaHxa u  ¢eHondTaienuHa)
JUISL ONIPENICIICHUS XapaKTepa CpeApl B paCTBOPaxX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE ONBITOB, MJUTIOCTPUPYIOIIHUX IPUMEPHI OKUCIUTEIHBHO-BOCCTAHOBUTEIbHBIX
peakiuil (ropeHue, peakinu pa3ioKeHUs,, COCAUHEHNUS );



pacrio3HaBaHWE HEOPTaHMYECKUX BEIIECTB C TMOMOIIbI KAa4eCTBEHHBIX peakIui
Ha UOHBI;

pelieHre SKCIEePUMEHTANIbHBIX 3a/1ad 1Mo TeMaM: «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakiuny, «['uaponaus coneiny, « INEKTPOTUTHIECKAS TUCCOLIHAITUS.

HeMeTaqibl 4 MX coeTMHEHHUS.

OO6mras xapakTepucTuka HeMeTaioB. OCOOEHHOCTH CTPOCHHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB, MPOCTHIX BEHIECTB, AMIOTpOIus. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HeMeTaJ10B. CpaBHUTEIbHASI XapaKTEPUCTUKA COCTMHEHUN HEMETAJIIOB.

OO6mrast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE
creneHu okucieHus. CTpoeHne U (HU3NYECKUE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHUE CBOWCTBA Ha MpUMeEpe XJiopa (B3aUMOJICUCTBHE C METaUlaMH, HEeMETaJJIaMH,
BOJIOM, Ienouamu). XsopoBoaopoa. ColissHas KUCIOTa, XUMUYECKHUE CBOMCTBA, MOJIyYeHHUE,
npumeHenue. JlelicTBue xjopa M XJIOPOBOJOpPOJa Ha OpPraHU3M dYeloBeka. Baknelme
XJIOPUBI U UX HAXOXJIeHHe B mipupojie. [loHsTue o kucnopoacoaep anx KUCIoTax xjiopa
U UX COJISIX.

VVIA-rpynnei. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTENECHH OKHCIICHHUSI.
Crpoenue u (pusznueckue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUTOTPOITHBIC
Moau(pUKAIIMA KHUCIOpoAa W cepbl. XUMHUYECKHE CBOMCTBA cCephbl (B3aUMOJICHCTBUE C
HEMETaJJIaMU, MeTajulaMi, KOHIIEHTPUPOBAHHBIMU A30THOW UM CEPHOUM KHCJIOTAMH).
CepoBonopos, cTpoeHue, ¢GU3MYECKHME M XUMHUYECKHE CBOMCTBA (KUCJIOTHBIE U
BOCCTAHOBHUTEIIbHBIC CBOWCTBA). OKCHUJBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepuucras xuciotra u ee conu. CepHas KHCIIOTa, (PU3MYECKWEe M XUMHUYECKHE CBOMCTBA
(obmme kak mpencTaBUTENs Kiacca KUCIOT U crenuduueckue). Conu cepHOM KHCIIOTHI.
XUMHUYECKHUE PEaKlluH, JIeKalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJTy4YeHus CEepHOU
kucnotThl. [IpencraBieHnss 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX C HUM Mpodeccusx.
[Ipumenenue cepHoit KUCTOTHI U Cyb(haToB. KauecTBeHHBIE peakInu Ha CyIbGUT-, CyIbGUI-
u cyinbdar-aHuoHbl. HaxokneHwe cepbl M €€ COSAUHEHUH B TPHUPOJC. XHUMHUYECCKOE
3arpsA3HEHUE OKPYXKAIOLIEW Cpellbl COCNMHEHUSIMHU CEepbl (KUCIOTHBIE IO, 3arpsi3HEHUE
BO3/yXa), CIOCOOBI €ro MpeA0TBPAICHUS.

O6mas xapaktepuctuka 37eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacmnpocTpaHeHue B TpUpoAe, (u3MUecKkne W XUMHYECKHE CBOWCTBA
(B3anMoIeiicTBUE C METaJlJIaMU, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B mpupoze.
AmMuak, ero pusndeckre 1 XUMHUIECKHE CBONCTBA (OKUCIICHUE, OCHOBHBIEC CBOMCTBA BOJHOTO
pacTBopa), MPUMEHEHHE U TIOJyYeHHE B JaOOpaTOPUU M MPOMBIIUICHHOCTU. IOH aMMOHu1,
JIOHOPHO-AKIIENTOPHBIM MeXaHu3M ero ooOpazoBaHus. Conmu aMMOHUA, WX (PU3UYECKUE H
XUMHUYECKHE CBOMCTBA (pa3joKeHUE M B3aMMOJICHCTBHE CO IIEJ04YaMu), MPUMEHEHUE.
KauectBennast peakiusa Ha noHsl amMonus. Oxcuasl azota (I, I, 11, 1V, V). Azotucras
KHCIIOTa. A30THAs KHCIIOTa, €€ TIoJydeHne, U3nIecKne 1 XMMUIECKHe CBOMCTBA (00I1e KakK
MPEICTaBUTENS KJacca KUCIOT W CHeruUuyYecKnue), MPUMEHEHHE. XUMHUYECKHE PEaKIInH,
JIeXKalue B OCHOBE MOJyYEHUS! A30THOM KUCIIOThHI B MPOMBIIIUIEHHOCTH. HUTpaThl 1 HUTPUTHI.
KauecTBeHHbIE peakUMM Ha HUTPAT- W HUTPUT-aHUOHBL. XHUMHYECKOE 3arpsi3sHEHUE
OKpY’Karolen cpejibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOK/IU, 3arpsI3HEHUE BO3AyXa, TOUBBI
1 BOJIOEMOB).

®ocdop, amwrorponHble Moaudukanuu QGocdopa (Oenbiii U  KpacHbil  pocdop),
du3nyeckue M XUMHUYECKHE CBONCTBA (B3aMMOJEHUCTBUE C METaUIaMH, KHUCIOPOJOM,
rajioreHaMu, KOHIICHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). Oxcuasl hochopa (111,



V), pocdopHas kuciora, puznyeckue 1 XUMHUUECKHE CBOWCTBA, noxyyeHue. KauectBeHHas
peakius Ha pocdar-uonsl. [Ipencrasiaenus o ramorenuaax gpochopa (11, V).

[lonsiTue 0 MuUHEpaIbHBIX yH0OpeHusX. A30THbE, (ochopHbIe, KOMIUIEKCHBIE
ynoOpenusi. XHMHUYECKOE 3arpsi3HEHUE OKpYXKalolled cpeapl COENMHEHHMSIMHU a30Ta MU
docdopa.

O6mas xapakrepuctuka siaemMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTEIEHU OKUCIICHHUS.

Yrnepon, amiorponHsie wmoaudukanuu (rpadut, anmas, ¢yiaepeH, Tpadel,
HAaHOTPYOKH), GU3HUECKHE U XMMHUYECKUE CBOICTBA MPOCTHIX BEIIECTB (B3aUMOACIHCTBUE C
MeTajlJlaMU, HEeMETallIaMH, KOHLIECHTPUPOBAHHBIMU a30THOM U cepHOM kucioTtamu). [loHsTue
00 aacop6uuu. Kpyroopot yriaepona B mpupoze. Okcuanl yriaepona, ux (uU3udecKue u
XUMUYECKHE CBOMCTBA, JEMCTBHUE HA KUBBIE OPraHU3MBbl, TMOJYYCHHUE U TPUMEHEHHE.
DKoJioru4eckue mpoosemMbl atMocdepsl, cBsi3aHHble ¢ okcuaoM yriepoaa (1V). Yronphas
KHACJIOTa U €€ COJIM, UX (PU3NYECKHe U XMMHUYECKHE CBOMCTBA, MOJyYE€HHUE U NMPUMEHEHHUE.
Kap6onatsl, ruapokapboHatsl, ux cBoiicTBa. KauecTBeHHass peakuusi Ha KapOOHAT-HUOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3SIHCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX YIiIepoia:
yIIA€BOAOPOIbI (METaH, dTaH, STUJIEH, aleTUJIeH), 3TaHOJ, TJIMLIEPUH, YKCYCHas KHUCJIOTA.
[IpuponHble MCTOYHUKHU YIJIEBOAOPOAOB (Yroyib, MPUPOAHBIN Ta3, HE(Th), MPOAYKTHI HUX
nepepaboTKu, UX poJib B OBITY U MPOMBINUIEHHOCTU. [loHSATHE O OMOJIOTMYECKH Ba)KHBIX
OpraHMYeCcKUX BEIEeCTBAX — JKHUpaX, Oeikax, yrieBoJlaXx — U HUX POJIA B KU3HMU YEJIOBEKA.
EauHCTBO OpraHnyecKkuxX U HEOPraHUYECKUX COSTUHEHUH.

KpemHuii, ero ¢usznueckre u XMMHUYECKHE CBOMCTBA (B3aUMOJECHCTBUE C METaJlIaMH,
KHUCTIOPOJIOM, YTJIEPOJIOM, TaJIOreHaMu ), TIOJIy4eHHEe U TpuMeHeHue. Poinbs kpeMHus B mpupoie
u texuuke. Oxcun kpemHus (1V), kpemHueBas KHCIOTa, CHJIMKATHI: (PU3HYECKHE U
XUMHYECKUE CBOMCTBA, MOJyYeHUE U MPUMEHEHHE B ObITY U MPOMBIIITIEHHOCTH. Baxkneitmue
CTPOUTEIIbHBIC MaTepHuasbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, keyne300eToH. [IpobaeMbl
0€30MacHOro UCIOJIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HH.

Bbop. Ocobennoctu ctpoenusi atoma. OOmmMe mpeacTaBieHus O (UIUYECKUX U
XUMHYECKHUX CBOMCTBax. bopHas kucnora.

OKCHEepUMEHTAIbHOE U3YUYCHHE BEIIECTB U SIBJICHUI:

03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX XJIOPUAOB (TalOTE€HUIOB);

MIPOBEJICHUE OTBITOB, OTPAKAIOMINX (PU3NIECKHUE U XUMUYECKHE CBOMCTBA TAJIOT€HOB U
UX COCTMHCHUM;

W3YYEHHUE CBOMCTB COJITHOM KHUCJIOTHI;

MPOBEJICHUE KA4YeCTBEHHBIX pEAKIMHA Ha XIJIOpHUI-, OpOMHUA- W HOAUA-UOHBI U
HaAOJIOICHHE IPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE C 00pa3LaMu CEephl U €€ MPUPOAHBIX COEIMHEHNN;

HaOJFOICHUE Tporiecca OOYIIIMBaHUS caxapa MOJa JEHCTBUEM KOHIIEHTPUPOBAHHOU
CEPHOM KHUCJIOTHI;

M3y4YeHHEe XUMHUECKIX CBOMCTB pa30aBIECHHON CEPHOM KHUCIIOTHI;

MPOBE/ICHUE KAdeCTBEHHBIX peakiuil Ha Cynbhuna-, cyabdur- u cynbdaT-mOHBI
1 HaOJI0JICHHE PU3HAKOB UX MPOTEKaHUS;

O3HAKOMJICHHE C (PU3MUECKMMH CBOMCTBaMHM a30Ta, (ochopa U UX COETUHEHHIA,
oOpa3namMu a30THBIX U (HOCcPOpHBIX yI0OpEeHMUIT;

MoJiyuyeHue, coOupaHue, pacrno3HaBaHUE W H3YUYEHHUE CBOICTB aMMHakKa, HU3y4YCHHUE
CBOMCTB COJICH aMMOHHUS;



MPOBEJICHNE KAUYECTBEHHBIX PEAKIUM Ha MOH aMMOHHUS, HUTPUT-, HUTpAT- U ¢ocdart-
VOHBI U U3YYE€HUE MMPU3HAKOB UX NPOTCKAHUS,

M3yYEHHUE B3aUMOJIECHCTBUS KOHUEHTPUPOBAHHOM a30THOW KHMCJIOTHI C MEIBIO, CBOKCTB
dbochopHOIl KUCTIOTHI U €€ COJIeH;

03HAKOMJICHHE C MOJCIISIMU KPUCTAINTMUECKUX PEIIETOK aiMasa, rpaduta u dyiiepeHa,
C MPOIIECCOM aJCOPOLIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOrasa;

MoJiyueHue, cooupaHue, paclio3HaBaHUE U U3YyUYEHHUE CBOMCTB YIJIEKUCIIOTO ra3a;

MPOBEJICHNE KAYECTBEHHBIX pEaKIMid Ha KapOOHAT- U CUJIMKAT-UOHBI M HU3YUYCHHE
MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MPEBPAICHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C 00pa3liaMu NPHUPOJHBIX KApOOHATOB M CHJIMKATOB, C MPOJYKIIHEH
CUJIMKATHOW MPOMBIILJICHHOCTH;

pellIeHHE HKCIEPUMEHTAIbHBIX 3adad 1o TeMe «BaxHeillme HemeTamabl U HX
COEIMHECHUSD.

MeTtajuibl U UX COETUHEHUS.

OO6mue cBoiictBa MeTauioB. OOmas XapakTePUCTUKA XUMHUYECKUX DJIEMEHTOB —
METAJJIOB HA OCHOBAHUU UX MOJI0KEeHUA B [leproinueckoi cCuCTeEME XUMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa u cTpoeHust aToMOB. MeTtaiel A- u b-rpynn. CTpoeHne NpOoCThIX BEIIECTB
— MeTauioB. MeTamyeckass CBs3b M METANIMYECKas KPUCTAIIMYECKasi pelIeTKa
(mpuMUTHUBHAS KyOu4ecKas, 00bEMHO-IIEHTPUPOBAHHA KyOUUuecKas, rpaHellCHTPUPOBaHHAS
KyOHWueckasi, TeKcaroHajibHas IUIOTHOYIMAKOBaHHAsA). 3aBUCUMOCTh (DU3MYECKUX CBOMCTB
METaJUIOB OT CTPOCHMSI KPUCTAJUIOB. DJIEKTPOXUMHUYECKUU PAJ HANPSKEHUH METAJIOB.
OO6mue xumMuyeckue cBoMcTBa MeTauioB. OOmmMe CcrnocoObl MONYYEHUS METaJlIoB,
METaJLTyprusi. DIEKTPOIU3 PACIIaBOB M paCTBOPOB COJIEH Kak OJMH U3 CIIOCOOOB MOTYYESHUS
meTaiioB. [loHsITHE O KOPPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrmnaBel (CTalib, UyTYH, JIOpATIOMUHUN, OpoH3a). [IpuMeHeHre MeTamioB U CIUIaBOB B OBITY
Y TIPOMBIIIJIEHHOCTH.

MeTtajibl A-rpynii.

[Ilenounbie MeTasbl: onoxkeHUE B [lepnoanudeckoi cucteMe XUMUYECKUX SJIEMEHTOB
JI.1. MenpneneeBa, CTPOEHHE HUX AaTOMOB, HaxoxaeHwe B mnpupone. Duszuyeckue u
XUMUYECKHE CBOMCTBA (Ha MpUMEpE HATpuUs U Kaius), nonydeHue. OKCUIbl U THAPOKCHIbI
Hatpus U Kanus. [[puMeHeHne meaouHbpIX METAUIOB M UX COEAMHEHUI. bruonornueckas poJib
HaTpus U Kajusl.

[IlenoyHO3eMeENbHBIE METAUIBI MarHuil W KaJdbLMH: MOJIO)KeHUE B [lepumoamueckoi
cucreme xumuudeckux 3neMeHToB J[.M. MenneneeBa, cTpoeHHe X aTOMOB, HAXOXKJIECHUE B
npupojie. Duznyeckne 1 XMMUYECKUE CBOMCTBA MAarHus U Kajblus. BaxHenne coe JMHEHUs
KaJIbLIUSL U MarHusi (OKCUJ, TUAPOKCHUJ, COJIM), CBOMCTBA, MpuMeHeHue. JKecTKOCTh BOJbI U
crocoObl ee ycTpaHneHusi. KpyroBopot Kaiblus B IpUPOJIE.

AnroMuHMi: mnoJioxkeHue B llepuoamyeckonl cucteMe XUMHYECKUX SJIEMEHTOB
JI.. MenneneeBa, CTpOCHUE aTOMa, HAXOXICHHUE B npupoac. OPU3N4YECKUEe U XUMUYECKUE
CBOMCTBAa amoMuHUA. AMdoTepHBIE CBOWCTBA OKCHAA W THAPOKCHIA ATIOMHHHS.
[IprMeHeHne anOMUHNS U €T0 CILJIABOB.

Mertajuibl b-rpynm.

OO6mias xapaktepuctuka MmeTamuioB b-rpymnn (mOOOYHBIX MOATPYIIN): TMOJOKEHUE B
[lepuoguueckoit cucrteme xumuueckux snemeHToB JI.W. MenaeneeBa, 0COOEHHOCTH
CTPOEHUs aTOMOB. SIBIIEHHME «IIpOBajiay 3JEKTPOHA HA MPUMEPE CTPOECHUS AaTOMOB XpPOMa,



Mmenu, cepedpa. BaneHTHbie cocTosiHHS aTOMOB (-3JIEMEHTOB, CTETICHU OKUCIICHUSI aTOMOB B
COCIMHEHUAX. 3aBHCHUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THJIPOKCHIOB
METaJVIOB OT 3HAYEHMs] CTENEHU OKUCIEHHUS DJEMEHTa B COEAMHEHUH (Ha Mpumepe
coelMHEeHU xpoMa). IlepBoHayanbHbIe MPEACTABICHHS O KOMIJIEKCHBIX COEIUHEHUSX.

Menb u cepebpo: CTpPOEHHE aTOMOB, CcTeneHu okuciaeHus. OOmue KpaTtkue
MpeACTaBieHuss O (U3MYECKUX M XHMHYECKUX CBOMCTBAX IMPOCTBIX  BEIIECTB
(B3auMOJEICTBUE C KUCTOTAMU-OKUCIUTENAMH), 00 UX OKCHIAX, THIPOKCUAAX U COJAX, UX
npumeHeHuu. [Ipeacrasnennst 00 aMMuayHBIX KOMIUIEKcax cepedpa u Meau. KauectseHHsie
peakluy Ha KaTUOHBI Meau (2+) u cepedpa.

[MuHk: cTpoeHHE aToMa, CTeNeHb OKUCIEHHUSA. XapakTepucTuka (U3UUYECKUX U
XUMHYECKUX CBONCTB, MpPUMEHEHHE, aM{(pOTEepHbIE CBOICTBA OKCHJIA M TUIPOKCHAA.
KauecTBeHHbIE peakiiny Ha KAaTHOHBI IIMHKA.

XKenezo: ctpoenue aroma, crenenu okucinenus. Haxoxnenue B npupoze. Gusndeckue u
XMMHYECKUE CBOMCTBa Xeie3a, NpuMeHeHue. buonornueckas poib xene3a. OKCUIBI,
ruapokcuasl u conu ckenesa (I1) m xenesza (1), ux cocraB, cBOICTBa U MOJIy4YEHHUE.
KauecTBeHHbIE peakiMy Ha KaTHOHBI kemesa (2+) u xene3a (3+). UyryH u ctajib — CIUIaBbI
xene3a. [Ipou3BojACTBO YyryHa M CTaId. DKOJOTMYECKHE TPOOJIEMbl, CBS3aHHBIE C
METaJUTypru4eCKUMHU MTPOU3BOJICTBAMHU.

OKCHEepUMEHTAIbHOE U3YUYECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE C 00pa3liaMy METaJUIOB U CIUIABOB, MX (PU3NUECKUMU CBOMCTBAMH;

MOJEIMPOBAHUE METAUINYECKOW KPUCTALNIMYECKON PEILLIECTKY;

U3y4YEHUE B3aMMOJEHCTBUS METAUIOB C BOJOW, C pacTBOpaMH COJEH U KHUCIIOT,
UCCIIeIOBaHME TPOLIECCOB AJIEKTpoiH3a pacTBopoB xiopuna meau (ll) m nommma xanws,
KOPPO3UHU METAJIOB,;

U3y4YeHHEe OCOOEHHOCTEW B3aMMOJIEUCTBUSI OKCHUIOB KaJbLIUS W HATPUS C BOJAOH, HX
TUIPOKCHUAOB — ¢ okcuaom yriaepoaa (V) u kucmoramu;

U3Yy4YCHHE CBOWCTB KapOOHATOB M TUIPOKAPOOHATOB KaJIBIUs, KECTKON BOJIBI;

U3YUYEHUE MPOLECCOB MOTYUYECHUS TUAPOKCUIOB JKEJI€3a, UX XUMUYECKUX CBOWCTB;

U3y4YEHUE MPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEAKINNA HA UOHBI (MarHus, KaJblKs,
aJTIOMUHUS, IIMHKA, *Kemesa (2+) u xkenesa (3+), meau (2+);

HAO0JIIOICHNE U ONTUCAHUE OKPAIIMBAHMS TUIAMEHH MOHAMU HATPHS, KK U KaJbIUs;

uccienoBanne aM()OTEPHBIX CBOWCTB THAPOKCH A allfOMUHUS, Tuapokcuia xpoma (1) u
TUAPOKCHUA IIUHKA;

pelIeHrne SKCIEPUMEHTANIBHBIX 3a7ad 1o Teme «Baxdeillime MeTalibl U HUX
COEIMHEHHUSD.

XuMHS U OKpPY:KaKwIIas cpeaa.

BemecTBa n marepuanbl B MOBCEIHEBHOW JKU3HU YeJIOBEKa. BakHeHIine BelecTBa U
MaTepHuaibl, 0071aCTU UX MpUMeHeHHUs. be3omacHoe UCMoabp30BaHUE BEIIECTB U XMMUUYECKUX
peakiuii B ObITy. [lepBas moMoIb MpU XUMHUYECKHUX 0KOTaX U OTPABICHUSIX.

Hogeie maTepuanbl u TeXHONMOTUU. [[pUHIIUIIBI «3E€HON XUMUN.

OCHOBBI 3KOJOTHMYECKOM TPaMOTHOCTH. XHUMHS W 3J0pOBbE. 3HAUECHHUE HM3Y4aeMbIX
XUMHUYECKHX AJIEMEHTOB M MX COCIMHEHUM 1711 (DYHKIIMOHUPOBAHMS OpraHM3Ma YesIOBEKa.
[TonsiTue 0 3M10poBOM 00pa3e KU3HH.

XUMHUYECKOE 3arpsiI3HEHHE OKPYKarolel cpeibl. DKOJIOTHUECKUE MPOOIEMbI, CBSI3aHHbIE
C COCIMHEHUSIMH YTIIEpOJIa, a30Ta, cephl, TskeIbIX MeTaiuioB. [lonstue o ITJIK. Poibs xumun
B PEIICHUH SKOJIOTHYECKUX MPOOIIEM.



OKCIEpUMEHTAIbHOE HM3Yy4YEHUE BEIIECTB U SIBJICHUN: O3HAKOMJIEHHWE C oOpasiamu
MarepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, TMOJUMEpPHbIE MaTepHuaibl), OIpeeTecHue
KHUCJIOTHOCTU MPUPOJHBIX BOJ, MOJEIUPOBAHUE Mpoliecca 00pa3oBaHUsl KUCIOTHOTO OIS,
M3y4YE€HUE €0 BO3JACHUCTBUSA HA MATEPHUAIIBL.

[ToBTOpenue u 06001IeHE 3HaHUI OCHOBHBIX Pa3/eloB KypcoB 8—9 Kki1accos.

[Tepuonnueckuit 3akoH U llepuoamyeckas cucTeMa XHUMUYECKUX BJIEMEHTOB B CBETE
MPEJICTABICHUN O CTPOCHUSA aTOMa. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB U UX COCIMHEHUN B IEPUOJAX U rpymnax.

Crpoenue BemiecTBa B TBEPAOM, JKHIAKOM M Ta3000pa3HOM COCTOSHUU. Bubl
XUMHUYECKOW CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHWYECKOM CBSI3H.

Knaccuduxanys XuMHUUECKUX PEeaKIUi Mo pa3IMuHbIM Mpu3Hakam. [IporaozupoBanue
BO3MOHOCTH MPOTEKAHUSI XMMUUYECKUX MPEBPAIICHUNA B Pa3IMYHBIX YCIOBHUSIX Ha OCHOBE
NPECTABICHUN XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU.

XUMUYECKHME peakuuu B pactBopax. [wuaponu3 conei. Peakiuum okucieHwus -
BOCCTAHOBJICHHUS. DIIEKTPOIIU3.

CBoiicTBa KUCIIOT, OCHOBAHUN M COJICH B CBETE MPECTABICHUN 00 AJIEKTPOIUTHUCCKON
JACCOLIMAIIUA U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

MexnpeaMeTHbIEe CBA3H.

Peanu3zaius MeXXnpeaAMETHBIX CBSI3€H NPU U3YYEHUHN XUMUHU B 9 Ki1acce OCyIIECTBIISIETCS
Yyepe3 UCIO0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MIOHITHH, TPUHSATHIX
B OTJEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61ue ecTeCTBEHHO-HAYYHBIC TIOHSITHUS: sIBJICHUE (MPOIeCC), HAYIHBIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHallu3, CHHTE3, KiIacCupUKaIusi, TEePUOJUYHOCTh, HaAOIIOJICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIE]Ib, TEXHOJIOTUsI, MAaTEPUATIbI.

dusnka: BEIIECTBO, TEI0, PU3NUECKHE BEITMUYNHBI, CITMHHUIIBI H3MEPEHHS, Macca, 00BEM,
KOJIMYECTBO TEIJIOThI, aTOMbl M MOJICKYJIbl, arperaTHbleé COCTOSIHHME BEIIECTBA, CTPOCHUE
ra3oB, )KUJKOCTEH U TBEPABIX (KPUCTATUTMYECKUX ) TEJ, KPUCTALINYECKAS PEIIETKA, DJICKTPOH,
SIPO aTOMa, MPOTOH, HEUTPOH, MOH, HYKIIH]I, U30TOIIbI, KBAHTHI, paJIMOAKTUBHOCTH, alib(a-,
OeTta- W TaMMa-U3JIydyeHHE, OdJICKTPUUYCCKUN 3apsl, MPOBOIHUKH, IOJYIPOBOJTHUKH,
TUAJICKTPUKH, COJTHEUHBIN CIIEKTP, pa3JIoKeHUe 0eJI0To CBeTa B CIIEKTP.

buonorms: skocmctema, Oumocdepa, QorocuHTe3, NpolEeccChl OOMEHa BEIIECTB,
MUHEpaIbHbIC YI00PEHUS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHThI, MUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOJBI, TOJIC3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI, TIJIAaHETA 3eMJIA.

TexHOJIOTHsI: CTPOWTENIBHBIE TEXHOJIOTHH, CEJIbCKOXO3AMCTBEHHBIE TEXHOJOTHUH,
TE€XHOJIOTUH 3JICKTPOHHOM MPOMBIIIEHHOCTHA, HAHOTEXHOJIOTHH.

Ilnanupyembie pe3ybTaThl OCBOEHUSI MPOrPaMMbl 110 XUMHH HA YPOBHeE
OCHOBHOT0 0011er0 00pa3oBaHus (yr.ry0/IeHHbIi YPOBEHb)

N3ydeHne XuMHHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs HAIMPaBICHO Ha
JOCTHKCHHUC O6y‘—IaIOHII/IMI/IC$I JJUIHOCTHBIX, MCTAIIPCAMCTHBIX WU IIPCAMCTHBIX PC3YJIbTATOB
OCBOEHUS COZIEpKaHUsl y4eOHOTO IpeaMETa.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUSI MPOrPAaMMbl OCHOBHOTO 0O01Iero oOpa3oBaHUs
JOCTUT'alOTCA B XOA€ 06yquH;1 XUMHUHU B €INHCTBEC y‘-IC6HOI71 ¥ BOCIIMTATEIHLHOU ACATECIIBHOCTHU
o6pa3013aTem>H0171 opranm3alliid B COOTBCTCTBHM C TpaaiuIIUMOHHBIMHA pOCCHfICKPIMPI
COLMOKYJIBTYPHBIMHM H AYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMMH, IIPHUHATBIMH B 06HIGCTBG



npaBWJaMM M HOpPMaMM TIOBEACHUS M CIIOCOOCTBYIOT TMpolleccamM CaMOIO3HAaHUs,
CaMOpa3BUTHS U COIMATU3AIMU 00YUYaIOIINXCS.

JIMYHOCTHBIE PE3YIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U PACIIMPEHHUE ONbITA IEITEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mMaTpruoOTHYECKOr0 BOCITUTAHMS:

MPOSIBJICHNE 1IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY U
HMCTOPUYECKOMY HACIICIUIO, TOHUMAaHUE 3HAYCHUSI XUMUYECKON HAYKU U TEXHOJIOTUH B )KU3HU
COBPEMEHHOI'0 O0IIECTBA, B pa3BUTHH YKOHOMUKHN POCCUU U CBOETO pEeTHOHA;

2) TpaXkJaHCKOTO BOCITUTAHUS:

IPEACTaBICHUE O COLMAIBHBIX HOPMAaxX M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, TMPOSBICHHE KOMMYHHKATHUBHOW KYJbTYphl B Pa3HOOOpa3HOW COBMECTHOMU
NeSATeTbHOCTH;

CTpeMJICHUE K B3aMMOINOHMMAHUIO M B3aMMOIIOMOIIM B TMpolecce ydeOHOW U
BHEYUYEOHOU E€SATEIHLHOCTH;

TOTOBHOCTh OIICHMBATh CBOE TMOBEJCHHE U TOCTYNKHA CBOUX TOBAPHIICH C IMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIIKOB,;

3) bopMupOBaHHUs IIEHHOCTH HAYYHOTO MTO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XUMHUYECKOM peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOIMMBIE ISl TOHUMAaHUS
CYIIHOCTHU HAYYHOW KapTUHBI MUPA;

OCO3HAHHME IIEHHOCTH HAYYHOTO TIIO3HAHMS Ui Pa3BUTHS KaXJOro 4YeloBeKa U
IPOM3BOJIUTEIBHBIX CHJI OOIIECTBA B LIEJIOM, POJU U MECTa HayKu «XHUMHS» B CUCTEME
HAYYHBIX IPEICTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOIbI, B3AUMOCBSI3IX YEJIOBEKA C
MIPUPOTHON U TEXHOJIOTUYECKOU CPEIOH;

No3HaBaTeIbHAs MOTUBALMS W MHTEpEC K OOyYeHHI0, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO, K MCCIIEIOBATEIBCKON NESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HaIIpaBJICHUS U YPOBHS JaTbHEHUIIIET0 O0yUeHUS;

4) BOCIIUTAHHUS KYJIBTYPBI 3J0POBbS:

OCO3HAHHME IICHHOCTH J>KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO,
YCTaHOBKA Ha 3/J0pOBBIA 00pa3 *KU3HU, OCO3HAHHE IOCIEACTBUN W HEMPHUSITHE BPEIHBIX
MPUBBIUCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTHUKOB, KYpEHHsI), HEOOXOAMMOCTU COOIIOICHUS
mpaBwi O€30MacHOCTH TPH OOpAIIEHHH C XUMHUYECKHMMH BEIIECTBAMU B YYEOHBIX W
AKU3HEHHBIX CUTYaIIHSIX;

5) TpyIOBOTO BOCIIUTAHUS:

dbopMupoBaHUE IIEHHOCTHOT'O OTHOIIEHUS K TPYAOBOU JEATEIHHOCTUA KaK €CTECTBEHHOMN
MOTPEOHOCTH YeJIOBEKa U K MCCIEOBATEILCKOM NESITEIbHOCTH KaK BRICOKO BOCTPEOOBAHHOM
B COBPEMEHHOM OOIIIECTBE;

pa3BHUTHE WHTEpEca K mpodeccusiM, CBSI3aHHBIM ¢ XUMHEH, B TOM YHCIIe K MPOGECCusm
Hay4HOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealIn3allii B 3TOH cdepe;

6) KOJIOrMUECKOr0 BOCIIUTAHHMS :

OCO3HaHHWE HEOOXOAMMOCTH OTHONIEHUS K MPHUPOAEC KaK UCTOUYHHMKY KU3HU Ha 3eMmiie,
OCHOBE €€ CYIIIECTBOBAHMSI;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE ONbITA MJIAHUPOBAHUS
MOCTYNKOB U OLEHKH MX BO3MOKHBIX MOCJIEACTBUU ISl OKPYKAIOWIEH CpeJbl; OCO3HAHUE
00aJbHOTO XapakTepa HKOJOTUYECKUX Npo0JeM U MyTell MX pelIeHHUs; CIOCOOHOCTh
MPUMEHSITh 3HAHUS, NOJy4YaeMble MPU U3YUYEHUU XUMUH, JIJIsl PEUICHUs 3a7ad, CBSI3aHHBIX C



OKpYXKaIoWIed CPEeAO; aKTUBHOE HENPUATUE ACHCTBUM, NMPUHOCAIIMX BpEI OKpYKaIOLIEH
cpelle; OCO3HaHWE CBOEW POJM Kak I'pa)JAaHMHA W MOTPEOUTENs B YCIOBHUSX B3aUMOCBA3U
IIPUPOAHOM, TEXHOJIOTUYECKON U COLIMAIIBHOU CPEl; TOTOBHOCTh K YYaCTUIO B IIPAKTUYECKOU
NEATEIIBHOCTU YKOJIOTUYECKON HAIIPABICHHOCTH.

MeranpenMeTHbIE pe3yibTaThl O0YYalOIIMXCS, OCBOMBIIMX MPOrpaMMy [0 XUMHUU
OCHOBHOT0 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOGHHE  MEXAMCHUIUIMHAPHBIX  (MEXIPEIMETHBIX) MOHATUH,  OTpPa)KaoIIUX
MaTepHalibHOE €IMHCTBO MUPA U MPOLECC MO3HAHMS (BEIIECTBO, CBOMCTBO, SJHEPTUs, ABICHUE,
Hay4HbId (DaKT, 3aKOHOMEPHOCTb, THIIOTE3d, 3aKOH, TeOopus, HaOIIOJEHUE, H3MEpPEHHUE,
UCCJIeI0BaHNE, SKCIIEPUMEHT U APYTHUE);

OBJIQJICHUC  YHUBEPCAIbHBIMH  Y4eOHbIMH  JIeHCTBUSMH  ([TO3HABATEIBHBIMH,
KOMMYHHKATHBHBIMH, DETYJISTUBHBIMH), BAXKHBIMU JIJISl TOBBIIICHUS JPPEKTUBHOCTH
OCBOCHHUS COJIepXaHUsl y4yeOHOro mnpeamera, (HOPMHUPOBAHUS KOMIIETEHIUH, a TaKxke
IPOEKTHO-UCCIIEI0BATENBCKON JEATEIBHOCTA 00yUaIOUIUXCs B Kypce XUMUU;

CIIOCOOHOCTH UX UCIOJIb30BaTh B yU€OHOM, MO3HABATEILHON U COLIMAIbHOM MIPAKTHUKE.

OBnazeHne yHUBEpCaIbHBIMU MO3HABATEIBHBIMHU YUYEOHBIMU JEHCTBUSMU BKIIHOYAET:

1) 6a30BBIC TIOTHYCCKUE TESUCTBHUS:

YMEHUS HCIOJIb30BaTh NPHUEMBI JIOTUYECKOrO MBINUIEHUS IPU OCBOCHUM 3HAHMI:
pacKphIBaTh CMBICT XHUMHYECKUX TOHATUM (BBIACNIATh HX CYIIECTBEHHbIE MPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMH IOHATUSMHM); aHAJIU3UPOBATh, CPaBHUBATH,
0000111aTh, BBIOMpPATh OCHOBaHHUA IS KJIAacCU(PHUKAMKU M CHUCTEMATHU3AIMUd XUMUYECKHUX
BEILIECTB U XMMHUYECKUX PEAKLMM; YCTAaHABIMBATH MPUUYNHHO-CIECACTBEHHBIC CBSI3U MEXKIY
00BEKTaMH U3Y4YEHHUSI; CTPOUTD JIOTUUECKHUE PacCyX AeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIE, 110
aHAJOTUM); Tpeajaratb KpUTEpUU M BBISABIATH OOIIKME 3aKOHOMEPHOCTH W IMPOTUBOPEUUS
B U3y4aeMBbIX IIPOLIECCAX U SIBJIICHUAX; IPOBOAUTD BBIBOJIBI U 3aKIIOUECHUS; YMEHUS IPUMEHSTH
B IMpOIECCE TMO3HAHUS TMOHATHUS (MpPEIMETHBIE U METANPEIMETHBIE), CHMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, UCTIOJIb3yEMbIEC B XMMUH, PE0OPA30BBIBATH MOJIEIbHBIC MPECTABICHUS
— XUMHWYECKHUI 3HaK (CMMBOJI 3JIEMEHTa), XUMHu4ueckasi (opmyiia U ypaBHEHHUE XUMHYECKOM
peakuuu — TMpU PEIICHHH YYEOHBIX 3a/lay; C Y4€TOM OSTHUX MOJIETBHBIX MPEACTABICHHM
XapakTepU30BaTh U3y4acMble XUMUYECKNE BELIECTBA U XUMUUYECKUE PEAKLIUH.

2) 0a3oBbIe HCCIEAOBATEIBCKUE MEUCTBUSA (METOJBl HAYYHOT'O IO3HAHMS BEIIECTB U
SIBJICHUM )

YMEHHU IPUMEHATH METObI HAYYHOT'O IIO3HAHUSI BELIECTB U SIBJICHUN HA SMIIUPUYECKOM
U TCOPETHYECKOM YPOBHSAX B y4eOHOH ITO3HABATEIBHON M IMPOEKTHO-UCCICAOBATEIBLCKOM
NEeATEIIbHOCTH;

YMEHHs UCIIOIB30BATh MTOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITETILHO CTaBUTh BOIIPOCHI; aHAIM3UPOBATh (DAKTbI, BBIABIATH U (HOPMYIHPOBATH
npobieMy, ONpeAesATh Leb U 3a/1a4d, COOTBETCTBYIOIINE PELICHUIO MPOOIEMbl; pe/iaraTh
OMMCATEIBHYI0 WIH OOBSCHUTEIBHYIO TUIIOTE3Y M OCYLIECTBIISTH €€ MPOBEPKY; YMEHHS
IIPOBOJUTh MW3MEPEHHs HEOOXOAUMBIX IapaMEeTpPOB, BBIYUCICHUS, MOJEIUPOBAHUE,
HAOJIOICHUS M KCIIEPUMEHTHI (peasIbHbIE U MBICIIEHHBIE), CAMOCTOATEIHHO IPOrHO3UPOBATh
pe3yabTaThl, (HOPMYIUPOBATh OOOOIIEHNS U BHIBOJIBI IO Pe3yJbTaTaM MPOBEACHHOIO OMbITA,
UCCJIEI0BAHUS, COCTABIATh OTUET O MPOJIETaHHOMN padoTe;

3) pabota c uHdopmanuei:

YMEHUS OPHUEHTHUPOBATHCA B PpA3JIMYHBIX MCTOYHUKAaX HWH(oOpManuu (Hay4yHO-
NOMyJsipHasl JIUTepaTypa XHWMHUUYECKOIO COJEpXaHUs, CIpPaBOYHBIE IOCOOUs, pPeCypcChl
WNHuTepHeTa); aHANM3UPOBaTh MH(POPMALMIO U KPUTUYECKU OLEHUBATH €€ TOCTOBEPHOCTh U



HEMPOTUBOPEUYUBOCTb, OTOMpPATh W HWHTEPHPETUPOBATH HHPOPMALMIO, 3HAUYUMYIO IS
pemieHuss yueOHOM 3aJaud; YMEHHsS NPUMEHSTh pazIuyHble METOJbl U (POPMYIHPOBATH
3ampochl MpU MOUCKE W 0TOOpe MH(OpMaIuu, HEOOXOIAMMOM ISl BBIMOJHEHUS YYEOHBIX
3a/la4y; HCIMONb30BaTh HMH(POPMALMOHHO KOMMYHUKATHBHBIE TEXHOJOIMU W pa3IMyHbIC
MTOMCKOBBIE CUCTEMBI; CAMOCTOATEIBHO BBHIOMPATH ONTHUMAJIbHYIO (DOpPMY MpencTaBiICHUS
uHpopmaiuu (cxeMbl, rpaduKH, TUarpaMmsbl, TAOJIHILIbI, PUCYHKH U JIpyrue GOpMbl); yMEHUS
MCIIOJIb30BaTh HAYYHbIM A3bIK B KaU€CTBE CPEJCTBA PabOThl C XMMUYECKON MH(pOpMaIue;
MPUMEHSATh MEXIPEAMETHBIE (PU3HMUECKUE U MAaTEMATUUYECKUE) 3HAKH U CUMBOJIBI, (POPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYPY, UCIIOJIb30BATh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE
CpEelICTBA HAIJISIIHOCTH.

OBnaseHne yHUBEpCATbHBIMU YYEOHBIMU KOMMYHUKATUBHBIMU JI€UCTBUSIMU |

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIINH):

NPEJICTABIATh MOJTYYEHHbIE PE3yJbTaThl MO3HABATENBbHON AESATENBHOCTU B YCTHBIX U
NUCBMEHHBIX TEKCTax; MyOJWYHO BBICTYNAaTh C MPE3CHTALMEH PEe3yIbTaTOB BBINOJIHEHUS
XUMHUYECKOTO DJKCIEpUMEHTa (MCCIIEIOBATEILCKON JabOpaTOpHOM WU MPAKTUYECKOU
paboThl, y4eOHOro MPOEKTa); B XOJe auanora M (WiM) JUCKYCCHUU 3aJaBaTh BOIPOCHI IO
oOCyXJlaeMOM TeMe ¢ BBICKa3bIBaTh UJCH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPETIOKEHHOM 3a]aUH.

2) yMeHus1 yueOHOro COTpyIHUYECTBA (TPyNIoBasi KOMMYHUKAIINS):

y4acTBOBATh B IPYMIOBBIX (hopmMax paOOThI: TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, ONIPENENSATH CBOIO POJib, PACHIPEIEIATh 33241l MEXKIY WICHAMHU I'PYIIIbL; BHITOIHATD
CBOIO 4YacTh palOThl, KOOPJIWHUPOBATH CBOM MACHCTBUS C JEHCTBUSMH JIPYTUX UJICHOB
KOMAaHJIbl, OMNPENEIATh KPUTEPUU MO OIEHKE KadyecTBa BBIMOJTHEHHOW palOThI; peliaTh
BO3HUKAIOIINE MPOOJIeMbl HA OCHOBE ydeTa OOIIMX HMHTEPECOB M COTJIACOBAHUS TO3UIUH,
y4acTBOBaTh B OOCYXJCHHH, OOMEHE MHEHHSIMH, «MO3TOBOM ILITypME» U APYrux dopmax
B3aMMO/JICHCTBHS.

OBnaseHne YHUBEpPCATbHBIMU YYEOHBIMH PETYISATUBHBIMU JEHCTBUSAMH BKJIIOYAET
pa3BHUTHE CAMOOPTaHU3AIMHI, CAMOKOHTPOJIISI, CAMOKOPPEKIIUH, B TOM YHUCIIE:

YMEHHS peliaTh yY4eOHbIe U HMCCIENOBATENIbCKUE 3a/ladyd: CaMOCTOATEIbHO BHIOMpATH
crioco0 penieHus ydeOHOM 3a1auu (CpaBHUBATh HECKOJILKO BApUAHTOB PEIICHHS, BEIOMPATH
HauboJee MOIXOIAIIUN C YYETOM CaMOCTOSITEIBHO BBIJCIICHHBIX KPUTEPUEB), TUTAHUPOBATH
CBOIO paboOTy MNpu peuieHuH Y4eOHOM WM HCCIe0BaTeNbCKOM 3a/Jayd; Ha OCHOBE
MOJyYEHHBIX PE3yJbTaTOB (POpMyIHpoBaTh OOOOLIEHUS U BBIBOJBI, IMPOTHO3UPOBATH
BO3MOXHO€ pa3BUTHE MPOLECCOB; aHATU3UPOBATh PE3YJIbTAaThl: COOTHOCUTH CBOU JIEVCTBHUS C
IUIAHUPYEMBIMH  PE3YyJIbTaTaMH, OCYLIECTBIISITh CaMOKOHTPOJIb  JAESATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpeaMeTHBIE pe3ybTATHI OCBOCHUSI IPOTPAMMBbI 110 XUMHH OCHOBHOIO 00111€T0
o0pa3oBaHus HA yriiy0OJIECHHOM YPOBHe

IIpeameTHble pe3ylibTaThl OCBOEHHS MPOTPAMMbl IO XHMMHH OCHOBHOT'O OOIIETo
o0Opa3oBaHus Ha YTITyOJIEHHOM YPOBHE UMEIOT O0IIIEe CONEePKATEIBHOE SIAPO C MPEIMETHBIMH
pe3yabpTaTamMu 0a30BOTO YPOBHSI, COTJIACOBAaHbI MEXKAY COOOM, YTO MO3BOJIAET PEaN30BhIBAThH
yIiyOJIeHHOE M3Y4YEHHE KaK B paMKax OT/EJIbHBIX KIJIACCOB, TaK U B paMKax pean3aluu
WHJMBUAYaJIbHBIX 00pa30BaTENIbHBIX TPACKTOPUM, B TOM YHCIIE UCIOIb3Yysl CETEBOE
B3auMojieiicTBUe opranuzanuu. [lo 3aBeplieHHMH peanu3aluu MPOTrpaMMbl YIIIYyOJIEHHOTO



YpOBHA 0O0y4Yarolmuecss CMOTYT JIeTajlbHEE OCBOUTh MAaTEpHall, OBJIAJAETh PACIIMPEHHBIM
KPYroM MOHSITUH U METOJIOB, PEIIaTh 3aJja4u 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIONIMMUCA HAYYHBIX 3HAHUU,
YMEHUH U cIOCOO0B ACHCTBUH, crien(DUUECKUX I IPEAMETHON 00J1acTh « XUMUS»; OCHOBBI
HAyYHOI'O MBIIUIEHUS; BHUIBl JEATEIBHOCTH MO TMOJYYEHUID HOBOTO 3HAHUS, €ro
WHTEpIpEeTallii, NpeoOpa3oBaHUI0O M MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX U pPeabHBIX
’KU3HEHHBIX YCJIOBUAX; 00ECIEYMBAIOT BOZMOKHOCTh YCIEIIHOr0 00yUYEHHUs Ha CIEeAyIOLEM
ypOBHE 00pa3OBaHUsI.

K koHny o0yuenus B 8 kiiacce y o0yuarouierocs 0yayr cgopmMupoBaHbl cCJieayouime
MpeMETHBIE PE3YJIbTAThl U3YUCHUS XUMHUH Ha yriyOJICHHBIM YPOBHE:

PacKpbIBATh CMBICII OCHOBHBIX XUMHUYECKHUX IMOHSTHUN: aTOM, MOJIEKYJAa, XUMHUUYECKHUI
AJIEMEHT, METaJul, HEMETAJI, aUIOTPONUS, POCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOAHAS), BAaJECHTHOCTb, OTHOCUTENIbHAS aTOMHAasi M MOJIEKYJIspHas
Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas AOJs XUMHUYECKOTO
dJIEMEHTa B COCJIUHCHHHU, MOJISIPHBIA O00BEM, OTHOCHUTENIbHAS TJIOTHOCTH Ta30B, OKCHJI,
KHUCJIOTA, OCHOBaHHE, COJb, aM(OTEPHBIM OKCUJ, aM(OTEPHBIM THUAPOKCHI, XUMUYECKas
peakiusi, KiaccuduKanus peakiyii: peakiiuu COCIUHECHUS, PEaKI[UU Pa3JIOKEHUS, PEAKIIUU
3aMeIleHUs], peakluu OOMEHa, 2K30- M DHJOTEPMHUYECKHE pEeaKIMH; TeruioBoH 3 dexT
peakuuu; SApO aTroMa, JJIEKTPOHHBIM CIIOM aToMa, aTroMHas opOWTalb, Paguyc aTroma,
XUMUYECKAs CBSI3b, MOJIAPHAS U HETOJApHAs KOBaJICHTHAs CBS3b, HOHHAS CBSI3b, MOH, KATUOH,
aHUOH, pacTBOpP, MaccoBas JOJs BellecTBa (MPOIEHTHAas KOHIEHTpAIusi) B pacTBOPE,
MOJISIpHAas KOHLEHTpalus BEIIECTBA B PAacTBOPE; AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, OKUCIIUTENIN U BOCCTAHOBUTEIH, OKUCIEHUE U BOCCTAHOBJIEHNUE, OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKIIUHU, METO/]T AIEKTPOHHOTO OallaHca;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHI W NPUMEHSATH 3TH
HNOHSTUS NPY ONTMCAHUM BEUIECTB U UX MPEBPALLICHUIL;

UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JJii COCTaBJICHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUM;

OTpEJENSITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COEIMHEHMSIX, CTENEHb
OKHUCJICHHSI DSJIEMEHTOB B OWHApHBIX COCJUHEHUSAX, MPUHAMAICKHOCTh BEIIECTB K
OTIpEJICICHHOMY KJIacCy COeAMHEHUM 1Mo (popMyIiaMm, BUIbI XUMHUYECKON CBSI3U (KOBAJICHTHOM
Y NOHHOI) B HEOPTaHUYECKUX COETNHEHUSAX;

PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
Ilepuonnueckoro 3akona J[.M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOW TEOpPHUH, 3aKOHA
ABOrasipo u €ro CIeACTBHUM, NPEACTABICHUN O HAy4YHbIX METOJAX IMO3HAHHWs, B TOM YHUCIIE
JKCIIEPUMEHTAJIBHBIX M TEOPETUYECKMX METOAAX MCCIEIOBAHUSA BEIIECTB M HU3YYCHUS
XUMHWYECKHUX PEaKIUM;

JEMOHCTPUPOBATh TMOHMMAaHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX
3JIEMEHTOB OT UX NONoKeHuA B [lepronnueckon cucreme:

OMMCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy I[lepuonnyueckoit cucTeMbl
XUMUYECKUX DJJEMEHTOB: pa3iuvaTh MOHATUSA «rJiaBHas mnoArpynmna (A-rpynma)» u
«mobounas noarpymma (b-rpymnma)y», «Maasie mepuoab» U «OOIBITNE TIEPUOIBIY;

COOTHOCUTHh 0003HaueHHUs, KOTOphle umerorcss B Tabnuue «llepumonnueckas cucrema
xuMu4decknx 3neMeHToB [[.U. MenneneeBa», ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHMMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsija fnapa, oO0lIee YHUCIO 3JIEKTPOHOB
U pacrpeiesieHUue X 1o 3JIEKTPOHHBIM CII0SIM);



OOBSICHSITH CBSA3b MOJIOKEHUS AyieMeHTa B [lepuoandeckoil cucteme ¢ pacnpeacieHueM
AJIEKTPOHOB MO HSHEPreTUUYECKUM YPOBHSIM, IMOAYPOBHSIM M OpPOUTAISIM aTOMOB IEPBBIX
YEeThIpEX NMEPHOJIOB;

KJIacCU(UIIUPOBATH XUMHUECKUE AJIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakuuu (1o YUCITy U COCTaBY YYaCTBYIOUIUX B PEAKIMH BEILIECTB, 110 TEIUIOBOMY 3P EKTY);

XapakTepu3oBaTh (OMHUCHIBaTh) (U3UYECKHUE U XUMHYECKHE CBOMCTBAa MPOCTHIX U
CJIOXHBIX BEIIECTB: KUCIOPOJA, BOAOPOJA, BOMbBI, OOIIME XMMHUUYECKHE CBOMCTBA OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJICH, FT€HETUYECKYIO CBSA3b MEXIY HUMH, IMOJATBEPKIas IPUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

OMUCHIBATh POJIb KUCIOPOJa, BOJAOPOAA M BOABI B MPHUPOJHBIX MpOIeccax, B KUBBIX
OpraHuM3Max, MX MPUMEHEHHE B PA3IUYHBIX OTPACISIX MPOMBIIUICHHOCTH, BO3MOXHOE
UCITIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHSITh W TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHMSI, BOBMOXKHOCTHU MPOTEKAHUS XUMUUECKUX MPEBPAIICHUHN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO JOJI0 XMMHYECKOTO 3JIEMEHTa B COEJUHEHWH, MACCOBYIO JIOJIO
XUMHUYECKOT0 JJIeMeHTa Mo (GopMysie COEIUHEHUs, HAXOJUTh MPOCTEUIIYyI0 GOopMyTy
BEIIECTBA M0 MACCOBBIM WJIM MOJIBHBIM JIOJIIM JJIEMEHTOB, MAaCCOBYIO JIOJIIO BEIECTBAa B
pacTBOpe, MOJIAPHYIO KOHIICHTPAIIMIO BEIIECTBA B PAaCTBOpPE, MPOBOJIUTH pPacCyEThl IO
ypaBHEHUSM XUMUYECKOU PEaKIuu;

MPUMEHATh OCHOBHBIC OIEPAIIMU MBICIUTEIIBHONW ACATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHeHHE, OO0O0O0IleHHe, CHUCTEMAaTU3alNio, KIACCU(UKAIUIO, BBISBICHUE MPUYMHHO-
CIEACTBEHHBIX CBSI3€Ml — M1 W3Y4YEHHsS CBOWCTB BEIIECTB M XWMHYECKHUX pEaKILUM,
€CTECTBEHHO-Hay4YHbl€ METOJbl IMO3HAHUS — HAOJIOJEHUE, U3MEpPEHUEe, MOJIeTUPOBAHUE,
HKCIIEPUMEHT (peabHbIM U MBICJICHHBIN) — JJI1 OCBOCHUS y4eOHOTO COJEPIKaHNUS;

pPacKpbIBaThb CYIIHOCTh TIPOLIECCOB OKHCIEHUSI M BOCCTAHOBIICHHS, COCTaBIISAThH
YPaBHEHUS MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuid (METOJAOM 3JIEKTPOHHOIO
Oamanca);

YCTaHABIMUBAThH CBSI3U MEX]Y PEaJbHO HAOIIOJAEMbIMU XUMHUYECKUMU SBICHUSIMHU U
MPOIECCaMU, MMPOUCXOISIIUMH B MAKPO- U MUKPOMUPE, OOBSCHATh MPUINHBI MHOTOO0Opa3us
BEIIECTB, COOTHOCUTH XUMHUUYECKHUE 3HAHUS CO 3HAHUSAMHU JIPYTUX YUEOHBIX MPEIMETOB;

coOmogaTe TpaBuia Oe3omacHOW paboOThl B JA0OpATOpPUM TPU HUCIOITH30BAHUU
XUMHYECKOW TOCYAbl W 000pYyIOBaHUS, a TakKe IMpaBuia OOpalleHHus C BEIIECTBAMHU B
COOTBETCTBHH C MHCTPYKITUSIMHU BBITTOJTHEHUS JJA0OPATOPHBIX OMBITOB U MPAKTHIECKUX padOT
0 TIONYYEHHIO U COOHMpAHHI0O Ta3000pa3HBIX BEMIECTB (BOAOpPOAA U  KHCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIICHHOM MacCOBOW JOJIEM PaCTBOPEHHOI'O BEIIECTBA,
PEUIEHUIO HKCIEPUMEHTANBHBIX 3aJad 1Mo Teme «OCHOBHBIE KJIacChl HEOPraHUYECKHUX
COCJIMHCHUI;

JEMOHCTPUPOBATh BJIaJICHUE OCHOBAMU XHMHYECKONW TIpPaMOTHOCTH, BKIIOYAIOUIEH
yMeHus1 0€30MMacHOTO OOpaIIeHHsI ¢ BEIIECTBAMH, UCIIOIB3YEMBIMHU B TIOBCEAHEBHOW KU3HH,
a TaKKe 3HAHWE MTPABUII MIOBEJICHUS B MENIAX COCPEKEHUS 3I0POBhS M OKPYKAIOIICH CPEIbI.

K xoH1y 00yuenusi B 9 kiiacce y ooyuaronierocsi 0yayr copmMupoBaHbl cJieayoniue
MpEAMETHBIE PE3YJIbTAThl U3YUEHUS XUMHUH Ha yriayOJIEHHBIM YPOBHE:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSITHUN: XUMHUYECKUU SJIEMEHT, aTOM,
MOJIEKYyJa, HOH, KATUOH, aHUOH, 3JIEKTPOOTPULIATENIbHOCTD, CTETICHb OKUCIICHUS, XUMHYECKast
peakiusi, TerIoBoi 3pHEeKT peakinu, MoJib, MOJIIPHBIA 00bEM, pacTBOP;



AIEKTPOJIATHI, HEDJIEKTPOIUTHI, JIEKTPOJUTHYECKAs OUCCOLUALNS, PEAKLIMUM HOHHOTO
oOMEHa, THApPONHU3 coJied, oOpaTUMble U HEOOpaTUMblE pEaKIHUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIUTEND, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHHUE,
ANEKTPONIN3, aIOTponus, aM(OTEPHOCTb, XHMHUYECKass CBA3b (KOBAJICHTHAs, HOHHAsi,
MeTaNInYecKast), MEKMOJIEKYJIIpHbIE B3aUMOJEHCTBUSA (BOAOPOIHAS CBA3b, CHIIbI BaH-nep-
Baanbca), KOMIUIEKCHBIE COCAMHEHUS, KPUCTAUIMUECKHUE PpEIIeTKH (MPUMHUTUBHAS
KyOnueckasi, 0ObEMHO-IIEHTPUPOBAaHHAsA KyOWyeckas, rpaHelleHTpUpOBaHHAs KyOudeckas,
reKcaroHajibHas MJIOTHOYNAKOBAHHAS ), KOPPO3HUsl METAIIOB, CIUIABBI; CKOPOCTh XUMHYECKOM
pEeaKlnM, KaTaanu3, XUMUYECKOE PABHOBECHUE, JIIEMEHThl XUMUUYECKOW TEPMOJMHAMUKU KaK
OJIHOM U3 TeOpeTUYeCKux ocHOB xumuu; 111K;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUUYECKUX MOHATHUN U TPUMEHSTH ITH
MOHATHS TIPY OMHUCAHUU BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JJii COCTaBJeHUS (OpMyNl BElIeCTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

ONPEAESATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COSJIMHEHUSIX
Pa3JINYHOTO COCTaBa, MPUHAIICKHOCTD BEIIECTB K OMPEAEICHHOMY KJIACCY COEIMHEHHI MO
dbopmynaM, BUIBI XHMHYECKOW CBsI3M  (KOBAJICHTHOM, WOHHOW, METaJUTMYECKOM)
B HEOPTraHUYECKUX COCAMHEHUSX, 3apsijl MOHA 10 XUMHUUYECKOU (opMyJie, XapakTep Cpeibl B
BOJHBIX pAacTBOpaxX HEOPraHMYECKUX COCAMHECHUH, TUN KPUCTAUIMYECKOW PELICTKU
KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbICH [lepuoanyeckoro 3akona [[.1. Menaeneesa u JeMOHCTPUPOBATH €TO
NOHUMAaHHE:

ONMKCHIBATh M XapakTepu3zoBaTh TabmuuHyio ¢opmy I[lepuonnueckoir cuCTEMBI
XUMHUYECKHUX JIEMEHTOB: Pa3INdaTh NOHATUA «A-Tpymnna» U «b-rpymnmna», «Majble epHOIbI»
U «OOJIbIINE TIEPHOIBIY;

OOBSICHATDH CBS3b MOJIOKEHUS dlIeMeHTa B [leproandeckoil cucteme ¢ pacrnpeeieHruem
AJIEKTPOHOB IO JHEPreTHUYECKUM YPOBHSM, MOAYPOBHAM W OpPOUTAIAM aTOMOB IEPBBIX
YEThIPEX NEPUOJIOB;

BBIJIEIISATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COECTUHEHUN
(KACTIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB  OKCHUAOB U
TUAPOKCUAOB) B MpEeIaX MaJIbIX MEPUOAOB U TJIABHBIX MOJACPYMI C YYETOM CTPOECHUSA UX
aTOMOB;

PacKphIBaTh CMBICI TE€OPUHU DJIEKTPOJUTHUYECKOW IHCCOLMALMM, 3aKOoHa l'ecca u ero
CIENCTBUM, 3aKOHA JCHUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEM W3MEHEHUS CKOPOCTHU
XUMHUYECKOU PEAKIIUH, HAIPABICHUS CMEIICHUS XUMHYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT
pa3TUYHBIX (PAKTOPOB;

KJIacCU(UIIMPOBATH XMMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYCCKUE
peaknuu (1O YMUCITy ¥ COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY 3 (eKTy,
[0 arperaTHOMY COCTOSIHAIO PEarcHTOB, 110 U3MEHCHUIO CTENCHEN OKHMCIIEHUSI XUMHUYECKUX
AJIEMEHTOB, 110 00PAaTUMOCTH, 10 YYACTHUIO KAaTaInu3aTopa);

XapaKTepru30BaTh (OMUCHIBATh) OOIMHME XUMHUYECKHE CBOWCTBA BEIICCTB PA3IMYHBIX
KJIACCOB HEOPraHWYECKUX COCAWHEHHMM, TOATBEPXKJas OTO ONHUCAHHE MPUMEPAMHU
MOJIEKYJISIPHBIX 1 HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS: SJICKTPOJIMTUYECKON JUCCOLMALMNA KUCIIOT, IIEJI0UYEH U COJIEH;
MIOJIHBIE U COKPAIICHHbIE YPABHEHUS PEAKIIMI HOHHOTO 00OMEHA; peakiitii, MOATBEPHKIAIOIINX
CYIIECTBOBAHHME T€HETUUECKOMW CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



pacKphIBaTh CYLUIHOCTh MPOILECCOB TUAPOJU3a COJIEH MOCPEICTBOM COCTABJICHUS
KpaTKUX HWOHHBIX M MOJEKYJSIPHBIX YpaBHEHUW pEaKIui, CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBPHBIX PEAKIUA TOCPEICTBOM COCTaBICHUS JJICKTPOHHOTO OanaHca JITHX
pEeaKLHnii;

MPEICKa3bIBATh XapaKTep CPEAbl B BOJHBIX PACTBOPAX COJICH;

XapaKTeprU30BaTh (OMUCHIBAThH) GU3HUECKUE U XUMHUECKHE CBOMCTBA MIPOCTHIX BEIIECTB
(xucnmopon, 030H, rpaduT, aiMas, KpeMHuM, 00p, a3ot, pocdop, cepa, XJIOp, HATPUM, KaTuH,
MarHui, KaJbllui, aTFOMHHAMN, )KEJI€30, ME]lb, IIMHK, CEPeOp0) M 00pa30BaHHBIX HMH CIOKHBIX
BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (aMMHUAK, XJIOPOBOJIOPO/I, CEPOBOIOPOI, OKCUIBI
yraepona (II, IV), kpemuus (1V), azora (I, 11, I, IV, V) u docdopa (111, V), ceprr (IV, VI),
CEpHHCTas, cepHas, a3oTHas, (ochopHas, yrojabHas, KpEMHHEBas KHUCJIOTHI, OKCHIbI |
ruapokcuabl MeTawioB [A—IIA-rpynm, amomunus, meau (1), muaka, xxenesa (11 u I11));

MOSICHATh COCTaB, OTIEIbHBIC CIOCOOBI IMOJIYYCHHS W CBOWCTBA CIIOKHBIX BEIICCTB
(KuCcIopocoAEpIKAIIME KUCIOTHI XJIOpa, a30TUCTAasl, OOpHAasi, YKCyCHasi KUCIOThI U UX COJIH,
ramorenuabl kpemuus (IV) u dochopa (III u V), okcux u ruapokcua xpoma (1),
NIepMaHTaHaT KaJus;

OIMHMCHIBATH POJIb BAXKHECHIIIMX M3y4aeMbIX BEIICCTB B MPUPOIHBIX MPOIECCaX, BIUIHUC
Ha JKUBBIC OPTaHU3MBbI, IPUMEHECHHE B PA3IMYHBIX OTPACIAX SKOHOMHUKH, UCIIOIH30BAHUE IS
CO3aHHUsI COBPEMEHHBIX MaTCPHUAJIOB U TEXHOJIOTHIA;

NIPOBOJAUThL PEAKIUH, MOATBEPXIAIOIINEC KAaUYSCTBEHHBIN COCTAaB Pa3JIMYHBIX BEIECTB,
pacro3HaBaTh OIBITHBIM ITyTEM COJACPIKAIIUECs B BOJHBIX PAcTBOPAX HMOHBI: XJIOPH/I-,
OpomMu-, noaua-, cyiabdar-, pocdar-, kKapOOHAT-, CHIIUKAT-, CyIbPUT-, CyTbPUI-, HUITPAT- U
HUTPUT-UOHBI, THIPOKCU-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJbllvs, aTIOMUHUS, JKee3a
(2+) u xenesa (3+), meau (2+), LUHKA;

OOBSCHATh W TMPOTHO3HPOBATH CBOMCTBA BAKHEMIIMX M3y4YaeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOCHHUS, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HUX
CBOICTB, BO3MOKHOCTh MIPOTEKAHHS XUMUUYECKUX MPEBPAIICHUN B PAa3IMYHBIX YCIOBHIX Ha
OCHOBE PACCMOTPEHHBIX AJIEMEHTOB XUMHUECKOW KUHETUKU U TEPMOTUHAMUKHY;

BBIUUCTSITh OTHOCUTEIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (OpMyJie COCIMHEHHS, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MOJIBHYIO TOJII0 XUMHYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHYIO KOHIIEHTPAIIUIO
BEIIECTBA B PACTBOpPE, HAXOJUTh MPOCTEHIIyl0 (HOpMyTy BeIlIecTBa MO MAacCOBBIM HWITU
MOJIBHBIM JIOJISIM 3JIEMEHTOB, IPOBOAUTH PACUEThl IO YPABHEHUSIM XUMHUYECKUX PEAKIIHH C
y4eTOM HEJO0CTaTKa OJHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXOJA MPOAYKTa, 3HAUCHHS
TETUIOBOTO d(hPeKTa peakiuu, onpeessiTh COCTaB CMECEH;

coOmogaTh TpaBuia Oe3omacHOW paboOThl B JA0OpATOpPUM TPU HUCIOITH30BAHUU
XUMHYECKOW TMOCYAbl U 000pYyIOBaHHUA, a TaKKe TMpaBmia OOpalieHusi ¢ BEIECTBAMU B
COOTBETCTBHH C MHCTPYKITUSMH BBITTOJTHEHUS JJA0OPATOPHBIX OIBITOB M MPAKTHYECKUX padoT
M0 TIOJIYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIICKUCIOTO rasa) |
PEIICHUIO OSKCIEPUMEHTAIBHBIX 3a/lad 10 TeMaM Kypca, TMPeACTaBIsATh Pe3yIbTaThl
dKCIIepuMeHTa B (OpMe BBIBOJOB, JIOKa3aTENbCTB, TpaduKoB, TaONHUII W BBHISBISATH
AMITUPUYECKIE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIC OTEPAIMM MBICTUTEILHON NEeATebHOCTH (aHAIW3 W CHUHTE3,
CpaBHEHHE, O0OOIIECHUE, CHCTEMATHU3AINI0, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH)
MIPY U3yYEHUU CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIINHA, BIAJCTh €CTECTBEHHO-HAYUYHBIMU
METOJlaMU MO3HaHUs (HA0II0AeHUE, U3BMEPEHUE, MOICIIUPOBAHUE, SKCIIEPUMEHT (peasibHbINA U
MBICJICHHBIN);



MPUMEHSTh MpaBuia O0E€30MacHOro OOpallleHHUsl C BEIIECTBAMH, HCIOJIB3YEMBIMU B
MOBCEIHEBHOM JKU3HU, MpaBuia MOBEACHUS B IENAX COEpEkKEHUS 3[I0POBbS U OKPYKarolen
MPUPOJIHON Cpe/bl, MOHUMATh Bpel (OMACHOCTh) BO3ACHCTBHS Ha >KUBBIE OPraHU3MBbI
OTPEJICTICHHBIX BEILIECTB, MOSICHATh Ha TPUMEPaX COCOObI YMEHBIIIEHUS U TTPEAOTBPAILICHUS
WX BPEIHOTO BO3JICUCTBUS, 3HAUCHUE KUPOB, OEIKOB, YTIIEBOOB JIJIs OpraHn3Ma 4eIoBeKa;

UCIIOJIb30BaTh  MOJIyYEHHbIE  MpeAcTaBieHUss o cdepax npodecCruoHaNbHOU
NEATENbHOCTH, CBSI3AHHBIX C HAYKOM M COBPEMEHHBIMM TEXHOJOTHSIMHM, KaK OCHOBY JJIs
npoeCCUOHAILHOW OpPUEHTAIlMM W JJISI OCO3HAHHOTO BHIOOpAa XMMUM KakK MPOGUIBHOTO
npeaMeTa Mpu MPpoI0HKEHUN 00yUeHUs Ha YPOBHE CpeTHEero o01ero o0pa3oBaHus;

y4aCTBOBAaTh BO BHEYPOUYHOU MPOEKTHO-UCCIIEI0BATEIBCKOMN AEATENbHOCTH XUMUYECKON
U XUMHUKO-DKOJIOTUYECKOW HAMNpPaBICHHOCTH, MPUOOPECTH OMBIT MPOBEICHUS YUEOHBIX
UCCJICJIOBAaHUI B YCIIOBHSIX 00pa30BaTEIbHBIX OPraHU3AINH, a TAK)KE OpraHu3aluii (IIeHTPOB)
JOTIOTHUTENIBHOTO 00pa30BaHUs ACTEH.

TemaTn4yeckoe MIaHNPOBaHUE Y4eOHOr0 nmpeamMera « XMMHUD)
(Yyriry0JieHHbIH YPOBEHb)

Temamuuecxoe naanuposanue gvicmpoero no cooepaicanuto @OII OO0 u eneceHvl noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (edepanbHOol 00pa3zo8amenbHOl Npocpamme 0CHOBHO2O
00weco 06pazo6aHusl.

Pacnpenenenne 4acoB B TEMAaTHMYECKOM TUIAHUPOBAHUHM 110 KaXJO0M TeMme Oyner
IPOIMUCAaHO HA HAayajgo yueOHOro rojia yuyumTelaeM-TpeIMETHUKOM B «padodeil mporpamme
YUHUTeJIs1» Ha OCHOBAaHUU PACTIPEIEIEHHBIX YACOB 10 yUeOHOMY TUTaHY Ha TeKYIIUNA yueOHBIH
TO/I.

CtpykTypa TeMaTHYECKOro IJIAHUPOBAaHHS paboueld MpOorpaMMbl B COOTBETCTBHUE C
dI'OC OOO (nmyskt 32.1) BKiIrOYaeT B ¢e0s1 CIENYIONNE CTPYKTYPHBIE KOMITOHEHTHI

No Tema KosmnuecTBo S(L)OP
/11 4acoB,
OTBOJMMBIX Ha
OCBOCHHE
Ka)XJIOM TEMBI

8 KJ1acc _
1. 156.3.1. [lepronatansmELe Yacwl Ha Kaxrcoyio Kaosicowiii

XUMUYECKHE TIOHSATHS. memy yuumeno-
XuMmust  —  BakHad  00JacCTh| pacnpeoensiomes | npeoMemuux 6
CCTCCTBO3HAHMA U NPAKTHYCCKOH|  yyymenem- ceoeil pabouel

NeATENLHOCTH  YejoBeKa. lIpeamer 5
XUMHHA. Poiab XuMuM B o ku3Hu PEOMEMHUKOM 6 npozpamme

4CJIOBCKA. KpaTKI/IC CBCACHU 00| 3asucumocmu om yKdassleaem 6

MICTOPHH_BO3HUKHOBCHHS W PA3BUTHA  ygonysky no dannom pazoene
XUMHUHU. XAMUSI B CUCTEME HayK. Tena P

151 BEILIECTBA. dusnueckue n| Y1EOHOMY niany B03MOJICHOE
XUMHYECKHE  CBOWCTBA  BEIIECTB. HA MeKyWuil UCNONIb30BAHUE
AIpCraTHBIC — COCTOSIHHSL  BCIUCCTB. yyefupiti 200 6 yuebHo-
[loHATHE O  TEOPETHYECKUX U Gouei 0
OMITUPHUCCKUX METOJaX IMO3HAHHUS paovoteu MeMOooUHecKux
B €CTECTBEHHBIX HAyKax. npozpamme mMamepuanos
[IpencraBiieHUss O HAYIHOM TTO3HAHUU yuumens (MyIbmuMeOuTinb
Ha AMITUPUIECCKOM YpOBHE:

HaOJII0ICHHE, U3MEpECHHUE, € NPocpammat,
HKCIICPUMEHT, MOJICTMPOBAaHUE, 91eKMpPOHHbIE
Beruncienue.  [IpeacraBienust o VuebHuKu U

HAYYHOM ITIO3HAHHWHM HA TCOPCTHUYCCKOM




ypoBHE: HayuHble (hakThl, podsema,
rUI0TEe3a, TEOPHs, 3aKOH.

S3p1K XUMUH. HcTounuku
XUMHYECKOU HHPOPMALIUH.

[lonsiTue o wMerogax paboOTHl C

XUMUAYECKUMU BELIECTBAMH.
O6opynoBaHue IIKOJIBHOMN
XxuMuuyeckol jaboparopuu. [IpaBuia
0e30macHoro oOpalieHus C
BEILIECTBAMHU " 71a00paTOPHBIM
000py/I0BaHHEM.

Yucrtele  BemiectBa U CMECH.
[IpuponHsie CMECH: BO31YX,

NPUPOAHBIA Ta3, HedTb, MPUPOAHBIC
BOJbl, TOPHBIE TOPOABl U MUHEPAJIBI.

Ilonsarue 0 TOMOT'€HHBIX u
reTeporeHHpix  cMecsix.  CrnocoOsl
pa3aesieHus cMecel. Ouuctka
BCIICCTB.

BemiectBa 1 XMMHYECKHE PEAKIIMM.
ATOMBI ¥ MOJIEKYJIbl. XHMHUYECKHUE
piaeMeHThl. CHMBOJBI  XMMUYECKHUX
pIeMEeHTOB. IIpocThie U CIIOXKHBIE
BelllecTBa. MeTajulbl U HEMETAJLIBI.
Bemecrsa MOJIEKYJIIPHOTO 151
HEMOJICKYJISIPHOTO CTPOCHHMUSI.

XuMudeckast dbopmyia.
BajneHTHOCTh aTOMOB  XUMHUUYECKHUX
PIEMEHTOB.  3aKOH  IOCTOSIHCTBA
coctaBa  BemecTB.  OmnpeneneHue
BaJICHTHOCTH 3JIEMEHTOB I10 E)OpMyJIaM
OMHApPHBIX COETMHEHUI U COCTABIICHUE
dbopMyn OWHAPHBIX COCIMHEHUHN TIO
BaJICHTHOCTHU AJIEMEHTOB.
OTHOCUTENPHA  aTOMHAs  Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAsT Macca.
Maccosas OJIA XUMHYECKOT'O
hIIEMEHTa B coeIMHeHUU. HaxoxaeHnue
npocTeiiiet GopMyIsbl BEIIECTBa IO
MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomuuecTBo BEIIIECCTBA. Moisb.
Mossippast macca.  B3auMocBA3b
KOJMYECTBa,  MacCbl WM  YHUCIA
CTPYKTYPHBIX  €IWHHUI]  BELIECTBA.
Pacuetbl Mo %f)pMynaM XUMUYECKHUX
coequHeHu. MomsipHas Macca cMecH
BelecTB. MoJibHas 101 XUMAYECKOTO
AJIEMEHTA B coeuHeHnu. Haxoxnenue
mpocreimieit GopMyssl BEmiecTBa IO
MOJIBHBIM JIOJISIM DJIEMEHTOB.

dusnueckue u XUMHAYECKHE
SABJICHUS. XMMHUYECKash peaklus U ee
MPU3HAKU.  YCIOBUS  NPOTEKAHUS
XUMUYECKHUX peaKuui. 3akoH
COXpPaHEHHUsI MACChI BEIIECTB. ATOMHO-
MosekyisipHass Teopus. JKuszHb U
eI TEIILHOCTD .B. JlJomoHocoBa.
XUMHUYECKHE  YpPAaBHEHHS. Turnbl
XUMUYECKUX peakuuid (CoeanHEeHus,

a3JIOKCHHS, 3aMeIlCHUs, OOMEHa).
aCYEThl IO XUMUYECKUM YPABHEHHUSIM.

DKCIIEPUMEHTAIbHOE W3y4eHUE
BEIIIECTB W SBJICHUIN. 3HAKOMCTBO C

XHMHYECKOM MOCYJION, ¢ MpaBUJaMHU

3a0a4YHUKU,
91EeKMPOHHbIE
oubIUOmeKu,
BUPMYAIbHBLE
nabopamopuu,
ueposwie
npocpammol,
KOMIeKYUU

yughposwvix
0bpazosamenbHbix

pecypcos)
UCNONIb3YeMbIMU
0151 0OyYeHUs U
socnumanus
PA3TUYHBIX 2PYNA
nonv3zoeameiet,
npeocmaeieHHbIM
U 8 2JIeKMPOHHOM
(yugpposom) suoe
U peanuzyiouumu
ouoakmudeckue
803MOIHCHOCIU
UKT,
coodeporcarue
KOMOpbIX
coomeemcmayem
3aKOHOOAmMenIbCmea
y 00 obpaszosanuu.




paboThl B JabOpaTOpuu U IpHeMamy]
oOpaleHus C J1a00paTOPHBIM
000py/1I0BaHHUEM. N3yuenue u
omvicaHue  (PU3UYECKHX  CBOWCTB
00pa3IloB HEOPTaHUUYECKUX BEHIECTB —
MeTaJlIoB U HeMeTasuioB. Habmonenue
(¢uznueckux  (MJIaBI€HHE  BOCKA,
TasHUE JbJa, pacTHpaHHE caxapa B
CTYNKe, KHUIICHHE U KOHACHCAIUs
BOJIbI) U XUMHUUYECKUX (TOpPEHHE CBEYH,
MpOKaJMBaHUE MEIHON TMPOBOJIOKH,
B3aMMOJCICTBHE CONIBI WM MeJa C
COJISTHOM KHUCJIOTOM) SIBJICHU .
O3HakoMJIeHHE ¢ 00pa3laMu BELIECTB
KonmdecTBoM 1 monb. Habmonenue u
ONMMCaHUE TMPHU3HAKOB TMPOTEKAHUS
XUMAYECKUX peakiuil (pa3ioxKeHHe
caxapa, B3aUMOJICUCTBHE  CEpPHOMU
KACJIOTBI € XJopuaoMm  Oapus,
MOJTyYeHHUE U Pa3I0KEHUE THAPOKCUIA
MEIN (1) npu HarpeBaHUH,
B3aMMO/ICHCTBHE K€JIe3a C PACTBOPOM
comu meau (Il). M3yuenune crocoboB
paszeneHuss  cMmecedl (¢ MOMOIIBIO

MarHura, bunbTpOBaHUE,
BbIMIApUBAHUE, TUCTUILISLINSA,
xpomaTtorpadus), _TIPOBEJICHUE
OUYUCTKU [IOBapEHHOU COJIH.

HaGarogenne W ONKMCAHHE OIIBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUS
MAacChlI.

156.3.2. Baxueiiiume
MpeCTaBUTENN HEOPraHUYECKUX
BEILCCTB.

[IpencraBnenuss o raszax. Bo3myx —
cMech razoB. CocTaB BO3/AyXa. 3aKOH
ABoragapo. Mosipablii 00bEM Ta30B.
OTHOCUTENIbHAST IUIOTHOCTH  Ta3oB.

OnpeneneHue OTHOCUTEIIHLHOMI
MOJICKYJISIPHOM Macchl Ta3000pa3HOTO
BEIECTBA 1o N3BECTHOU
OTHOCUTEIBLHOUN IUIOTHOCTH.

OO0BEMHBIE OTHOIIIGHUS Ta30B TpHU
XUMUYECKUX PEaKIUsX.

Kucnopon — snemMeHT M mpocrtoe
BemiecTBo. HaxoxkaeHue Kuciopoaa B
npupoae, GU3MIECKUE M XUMUYECKHE
CBOMCTBa  (peakuud TOpEHUs U
okucyeHus). [Iporeccyl OKUCICHUS B
PKUBOU IPUPOAE. Oxkcuapi.
[lpumenenue kucnopoga. CrnocoOsl
MOJIyYeHHUs KUCIIOpOoia B J1abopaTopuu
M npoMbinuieHHOCTH. [loHsiTe O
katannzaTtope. KpyroBopot kucinoposa
B mnpupone. O30H — amIoTponHas
Moaudukanus Kuciaopoaa. O30HOBBIN
CJIOW, €ro 3HaYeHue [Js JKHUBBIX
opranu3mMoB. Pa3zpyiieHue 030HOBOTO
CJ10S.

TeroBoit  3ddext Xumuueckoin
peakiuu, TEPMOXUMUYECKHUE
YpaBHEHHUSI, K30~ U SHIOTEPMUUYECKUE
peakiuu. TomnuBo. Hcmons3oBanue
YIJis U MeTaHa B KauyeCTBE TOILIMBA.




JarpssHeHne Bosayxa. llomstue o
na}gHHKOBOM addexre.

OIOpOJ — DIIEMEHT U MPOCTOE
BeliecTBo. HaxoxaeHune Boaopona B
Npupose, GU3HIECKUE U XUMHUYECKHE
CBOMCTBAa, IPUMEHEHHE, CIOCOOBI
nonydyeHus. llonsitue o kucimorax u
consix. Hcmonb3oBaHue BOAOpPOJa B
Ka4yeCTBE TOIUIMBA.

Bopa. ®usnueckue CBOMCTBA BOBI.
Bona kak pactBopurens. PacTBOpBI.
HaceblllieHHBIE YW HEHACBIIICHHbIC
pacTBOpbl. PacTBOPUMOCTH BEIIECTB B
Bone. DakTophl, BIMAIOIIME  HAa

[PaCTBOPUMOCTD TBEPABIX "
razoo0pasubix  BemiecTtB.  CrnocoOs
BBIPKCHUS KOHIICHTpAIuH
[PaCTBOPOB: MaccoBast JIOJISE

[PACTBOPEHHOI'O BEIIECTBA, MOJISPHAsI
KoHIIeHTpanus. Ponb pacTBOpoB B
MPUPO/JIC U B )KU3HU YeJIOBEKA.

XUMHYECKHUE CBOMCTBA BOJBI.
[ousatne 06 ocHoBauuax. [lousarue 00
uHuKaTopax. KpyroBopoT BoJbl B
npupojie. 3arpsi3HCHHE MPHUPOIHBIX
BoA. OXpaHa M OYMCTKA MPUPOTHBIX
BO/I.

Knaccn@gkaunﬂ HEOPTraHNYECKUX

COETMHEHU. Oxkcuapl.
Knaccuduxanus OKCHUJIOB:
coJieoOpasyromiue (OCHOBHBIE,
KHUCIIOTHBIE, amdoTtepHbIe) U
HecosieoOpasyromue. MexayHapoiHas
HOMEHKJIaTypa OKCHUJIOB.
TpuBUanbHbIE HAa3BaHHWS  OKCHJIOB.
Duzndeckue 51 XapaKTEepHbIE
XUMHYECKUE CBOMCTBA OKCH/IOB
(B3auMOJIeCTBUE C BOJIOH, C

KHCJIOTAaMH W OCHOBaHHMSAIMH, C
npyrumu  okcuaamu).  IlomydeHue
OKCHJIOB.

Ilousatue 0 TUJIPOKCHIAX —
OCHOBAHHUIX U KHUCIIOPOACOIEPKAIINX
kuciaotax. Kucnorel. Kinaccudukams
KHMCJIOT. MexnyHapoaHas
HOMEHKJIATypa u TPUBUAITBHBIC
Ha3BaHUS KUCJIOT. Dusnuueckue U
XUMHYECKHUEC CBOICTBa KHCJIOT
(B3aUMOJICMCTBHE C MeETaJlaMHu, C
OKCHJIaMH METaJIJIOB, OCHOBAHHMSIMHU U
coyisiMH). Psii aKTMBHOCTH METaJIJIOB
H.H. bekeroBa. IlonydyeHue KHCIOT.
Kuciorel B mpuposie, NPUMEHEHUE
Ba)KHEUIIINX KHUCJIOT.

OcHoBaHus. Knaccudukanus
OCHOBAHHU: IIeJI04YH u
HEPacTBOPUMBIEC OCHOBaHHS.
MexryHapoaHas HOMEHKJIaTypa
OCHOBAaHUK. TpUBHAJILHBIE HAa3BaHUS
OCHOBAHUM. €JIouM, HMX CBOMNCTBA

(B3auMoOJ€ICTBUE C  KHUCIOTHBIMU
OKCUJIaMH, KHUCJIOTaMH M COJISIMH) U
criocoObl nonyuenusi. HepactBopumblie
OCHOBaHMS, UX CBOMCTBA




(B3aMMOJICMCTBUE C KHUCIOTaMHU) U
CrIocoObI ToNTy4eHHsI. AM(POTEPHOCTD.

[TousiTue 00 aM(doTepHBIX
TUIPOKCHUIAX (Ha MpUMeEpPe
TUAPOKCUIOB IHMHKA W aJIOMHUHUSA):
XUMHUYECKUE CBOMCTBA

(B3aMMOJICMCTBHE C KHUCIOTaMU U
[eJI04YaMHK ) U MOJTyYCHHE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE,
NTBOMHEIE). MexnayHapoaHas
HOMEHKJIATypa CcoJiel. TpuBUAIILHBIC
Ha3BaHUs cojie. DU3UYEeCKue u
XapaKTEepHbIE XUMHUYECKHE CBOMCTBa
Ha  IpUMEpPE  CpPEeOHHUX  COJIEH.
[TonydyeHue cosen.

I'eneTnueckas CBSI3b MEXITY
KJlaccamMu HEOPraHUYECKUX
COCTMHCHUM.

OKCIEPUMEHTAIBHOE M3y4YeHUE
BEIIIECTB U SBJICHUM:

KOJIMYECTBCHHOE OTpeACIICHUE
coAep KaHUsI KUCJIOPOJa B BO3JIYXE;

MOJTy4YCHHUE, co61x1pay1xle,
pacro3HaBaHUE W H3YYEHUE CBOWCTB
KUCJIOPOAA;

HaOJIIOIEHIE B3aUMOJENCTBUS

BCIICCTB C KHCJIOPOAOM H yCJ'IOBI/Iﬁ
BO3HHNKHOBCHMUA Hu MMPCKpaAICHUA

rOpPEHUS;
O3HAKOMJICHHE C oOpa3uamu

OKCHUJIOB M OITMCAHUE UX CBOWCTB;
MOJIy4eHue, coOupaHue,

pacro3HaBaHWe M M3yYeHHE CBOKHCTB
BOZOpoa (TopeHue);

B3aHMOJICHCTBHE BOJIOpO/Ia C
oxcumom meau (11);

UCCJIeIOBaHUE ocoOeHHOCTEeH
PACTBOPEHHMS BEIECTB C Pa3IUYHOMN
[PaCTBOPUMOCTBHIO;

IPUTOTOBIICHUE pacTBOpPOB C

OIPEICIICHHOU MaccoOBOU noJien
[PaCTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJICHUE pacTBOpOB C
ONPEAECICHHOU MOJISIPHOU
KOHIIEHTpaLUen PacCTBOPEHHOIO
BEILIECTBA;

B3aUMOJIEHCTBHE BOJIbI C METAIAMU
(HaTpHEM U KaJIbIIUEM);

OMpEeNIeJICHHE PACTBOPOB KHUCIOT U
[IEJI0YEHN C MOMOIIBI WHAUKATOPOB;

UCCIIEIOBaHUE o0pa3inoB
HEOPraHUYECKUX BEUIECTB PAa3IUYHBIX
KJIaCCOB;

U3y4YeHUE B3aUMOJIEUCTBUS OKCHUAQ
meaun (II) ¢ pacTtBopom cepHoOU
KHCJIOThI, KHUCIOT C MeTaJUlaMH,
peaKIuii HEUTPATU3AllUH;

MOJTyYeHHUe HEPACTBOPUMBIX
OCHOBaHUMW,  BBITECHEHHUE  OJIHOTO
MeTalljia APYruM U3 pacTBOpPaA COJIH;

B3aUMOJICHCTBHE TUIPOKCUIA IIUHKA
C pacTBOpAaMM KUCJIOT U IIEI0YEH;

pelieHue AKCHEPUMEHTATbHBIX|
3ajiad 10 TeMe «OCHOBHBIE KJIACChI




HEOPraHUYECKUX COCAUHEHUN.

156.3.3. llepuonuueckuii 3akoH W
[lepuoauyeckasi cucTeMa XUMUYECKHUX
DJIEMEHTOB JI.. Menneneena.
Ctpoenne aToMOB. XMMUYECKas CBS3b.
OKUCIUTENHHO-BOCCTAHOBUTEIIbHbBIC
[peaKkiuu.

[lepBble TOMBITKK KIacCUPUKAIUU
XUMUYECKUX d3JeMeHTOB. l[loHsTue o
rpynmnax  (ceMelcTBax)  CXOAHBIX
PIIEMEHTOB: HIEJTOYHBIX u
1E7I0YHO3EMETBHBIX MeTaJax,
rajoreHax, MHEpTHBIX (0J1aropoIHBIX)
razax. DJIEMEHThI, KOTOpbIE 00pa3yIoT
aM(oTepHbIE OKCUJIBI U THAPOKCHIBI.

epuoanYecKuil 3aKoH. OTKpBITHE

Ileproanueckoro 3aKOHa.
Ilepuoauyeckasl CUCTEMa XUMUYECKHUX
SJICMEHTOB J.. Menneneena.
KopoTkoneprnoaHnas 151
MIMHHONIEPUOAHAs (OPMBI  TaOIUIIBI
«Ilepnonnueckas cucreMa
XUMHUYECKHUX AIIEMEHTOB

J1.1. MenpaeneeBay. [Tepuonsl u
rpynnsl (A- u b-rpynimsr).
TpoeHue aroMoB. CoCTaB aTOMHBIX
saep. M3otombl. PaamoakTUBHOCTS.
JJIEKTPOHBI. DJIEKTPOHHAsT OpOUTAIIb.
DHEpPreTUYeCcKue YPOBHU U IOTYPOBHU
aToma: S-, p-, d-opOuTanu.
OJEKTPOHHbIE  KOHPUTYpaluu U
DIIeKTpOHHO-Tpaduueckue  (HopMyssl
ATOMOB. M3UYECKHI CMBICI
OPSIKOBOTO HOMEpA, HOMEpA
NepuoJa W TPYNNbl  3JIEMEHTA.
CTpoeHHE DSIEKTPOHHBIX 000J0YEK
aToMOB  TepBbIX 20 XMMHYECKHUX
pieMeHTOB lleproguyeckoil CHCTEMBI
J1.11. Menneneena: pacnpeneseHue
PIEKTPOHOB IO  DYHEPreTHYECKUM
YPOBHSIM, TIOJIYPOBHSM U OpOUTAISIM.
n3ndecku cMmbica Ilepunoanyueckoro
3aKOHA.

3aKOHOMEPHOCTH M3MEHEHUS
panuyca aTOMOB XUMHUYECKUX|
3JIEMEHTOB, METAUTMYECKUX u
HEMETAJUIMYECKUX CBOMCTB o
rpynnaM u nepuoaaM. l3meHeHue
KHCIIOTHO-OCHOBHBIX CBOMCTB

COCIMHEHUN XUMUYECKHUX 3JIEMEHTOB B
Mepuoaax v rpymnmax. XapakTepHUCTHUKA
XUMHYECKOTO  3JIEMEHTa MO  €ro
[MOJIOKEHU KD B ITepnoanyeckoii
cucteme JI.M. Menneneena.

3nauenue Ilepuogmyeckoro 3akoHa
151 [Tepnognueckoit CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JJISI PA3BUTHUSA
Hayku U npaktuku. .M. MenaeneeB
YUEHBIN U TPaKJaHUH.

DIIEKTPOOTPULATEIIBHOCTh
XUMHUYECKUX IJIEMEHTOB. XUMHYECKas
CBSI3b. BHABI XUMHYECKOW CBS3H:
KOBAJICHTHAs MOJIApHas CBSI3b,
KOBAJICHTHAsl  HEMOJISIpDHAsi  CBs3b,




MOHHAs CBS3b. MexaHu3Mel
00pa3oBaHus KOBaJECHTHOM U MOHHOU
CBS3U. DJIEKTPOHHBIE M CTPYKTYpHbIE
dbopmynel  BemecTB. KaTuoHbl U
AQHUOHBI.

Kpucramimueckue u  amopdHbie
BELIECTBA. THIbl KPHUCTAIUIMYECKUX|
PELIETOK: MOHHaA, aTOMHasl,
MOJIEKYJISIpHAS. U UX XapaKTEPUCTHUKHU.

Crenenp okucnenus. OnpeneneHue
CTCIICHEW  OKHCIIEHUS aTOMOB B
OMHApPHBIX COEJIMHEHUSX.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. IIponeccsl OKuCIEHUS WU
BOCCTaHOBJIEHUA.  OKUCIUTENd U
BOCCTaHOBHTEJIH. CocraBienue
YPAaBHEHUH MPOCTBIX OKUCIUTENLHO-
BOCCTAHOBHUTEJIbHBIX  peakuuit U
paccTaHOBKa B HHUX KO3((QHUIIMEHTOB
METOJIOM 3JIEKTPOHHOTO OalaHca.

9KCHepI/IMeHTaHBHOC HN3YyUCHUC
BCIICCTB U SABJICHHUU.
O3HAaKOMJICHHC C 06p33HaMI/I

MCTAJIJIOB 1 HCMCTAJIJIOB,
MOACIIMPOBAHUC CTPOCHUSA MOJICKYJI
[pyu I1OoMOIIM PHUCYHKOB, MOZICJICHU,

PIIEKTPOHHBIX u CTPYKTYPHBIX
(bopmyar;

IIPOBECHUE OMBITOB,
WJLTFOCTPUPYIOIIUX MIPUMEPBI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuit (ropenue, peakiuu

Pa3IIOKEHUs, COSTUHCHHUS ).

156.3.4. MexnpeameTHbIE CBS3U.

Peanuzanus MEXKITPEIMETHBIX
CBsS3¢ld TIPU HW3YUYCHHH XUMHU B
KJ1acce OCYIIIECTBIISCTCS gyepe3
MCII0JIb30BaHUE Kak o0mmx
€CTECTBCHHO-HAYYHBIX TTOHATHH, TaK U
MOHATUN, TPUHATBIX B OTACIHHBIX
€CTEeCTBCHHBIX HayKax.

O6mue €CTEeCTBCHHO-HAyYHbIE
TTOHSTHS SIBJICHUE (mportiecc),
Hay4dHBIM (aKT, THUIIOTE3a, TCOPHs,
3aKOH, aHaJu3, CUHTE3,
KJ1accupUKaIs, MEPUOTUIHOCTD,
HaOJII0/IeHNE, SKCIIEPHUMEHT,
MOJICTUPOBAHUE, U3MEPEHHUE, MOJICITb.

dusnka: SIBIICHUS TIPUPO/IBI,
$I/IBI/I‘-I€CKI/IG SIBJICHUS, BEIIECTBO, TEIIO,

W3UYECCKAC  BEIWYUHBI,  CIUHUIIBI
M3MepeHus, 00bEM, Macca, arperaTHbIC
COCTOSTHHE BEIIIECTBA, aTOM, DJICKTPOH,
MPOTOH, HEWTPOH, HOH, MOJCKYIa,
CTPOCHME  Ta30B, JKUAKOCTEH U
TBEPABIX  (KPUCTAUIMYECKUX) — TEll,
DICKTPUUYCSCKUN  3apsi, KOJHYECTBO
TEILTOTHI.

buonorus: 6wmocdepa, ¢oTocuHTes,
MpoIecChl OOMEHA BEIIECTB.

['eorpadus: atmocdepa,
ruapochepa, MHHEpaIBl, TOPHBIC
MMOPOJbI, IIOJIC3HBIC  HCKOITAeMBIE,
TOILTMBO, BOJAHBIC PECYPCHI.




TexHomorus: TexHocdepa,
MPOU3BOJICTBO, XUMHUYECKUE
TEXHOJIOTHH, CBIpBE,
KOHCTPYKITMOHHBIC MaTePHAIIBI.

9 knacc

156.4.1. BemiectBO W XUMHYECKas
peaKiusi.

[ToBTOpenue u yriayOieHue 3HAHUN
OCHOBHBIX pa3/eNioB Kypca & Kiacca.
Ctpoenune atomoB. CBOMCTBA aTOMOB
XUMHUYECKHUX AJIEMEHTOB, ux
KOJMYECTBEHHBIE W  KaYeCTBEHHBIC
XAPAKTEPUCTUKU (pamuyc,
PICKTPOOTPULIATEIBHOCTh,  DHEPTHUS
MOHU3AIIHH ). [TocnenoBaTeIbHOCTh
3aOJIHCHUS DJICKTPOHHBIX OpOUTAalei
ATOMOB MaJIbIX MepUOIOB.
OcobeHnHocTu 3arOJIHCHUS
DJIEKTPOHHBIX  OopOuTaeld  aToOMOB
Oonbiux mepuosoB. llepuonuueckas
CUCTEMa XUMUUYECKHUX DJIEMEHTOB B
CBETC TPEJACTABICHUNA O CTPOCHUU
atomMa. CTeneHb  OKHUCJIEHUS U

BAaJICHTHOCTD. HpGJICTaBHCHI/Ie O
MMCPUOANICCKON 3aBUCHUMOCTH CBOUCTB
XUMHUYCCKNX 3JICMCHTOB

(3JIEKTPOOTPHUIIATETBHOCTb,
OKHCITUTEIbHO-BOCCTAHOBUTEIIHLHBIC
CBOICTBA, KHCJIOTHO-OCHOBHBIE
CBOWMCTBA OKCUIOB U THUIAPOKCHUIIOB) OT
CTPOEHUS aToMa.

TpoeHHE BellecTBa. BemjectBa B
TBEPIOM, KUIKOM H Ta3000pasHOM
COCTOSIHMM. BUIIBI XMMUYECKOW CBSI3H:
MOHHAsl, KOBaJICHTHAas (HEMoJIsIpHasi,
MoJIsIpHAs); OOMEHHBIM M JIOHOPHO-
AKIICTITOPHBIA MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOU CBSI3H.

MexMOJIeKYIApHBIE
B3aMMOJICHCTBUS (EOILOPOIIHEISI CBSI3b,
cunel  Ban-nep-Baanbca). Turnbl
KPUCTAJUIMYECKUX PEIIETOK — aTOMHas,
MOHHAas, MeTaJIM4ecKas,
MOJICKYJIIpHAsS — M OCOOEHHOCTH UX|
CTpOCHHUS.  3aBUCHMOCTb  CBOWCTB
BEIllECTBA OT THUMA KPUCTAUIMYECKOU
[PEUIETKH U BUAA XUMUYECKON CBSI3H.

OcHOBHbIE 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMHUYECKUX PEAKIUM.

naccuUKaIMs XUMUYSCKUX PEeaKIUi
110 pa3IUYHBIM IPU3HAKaM (110 YUCTY U
COCTaBy Yy4YacTBYIOLIMX B peEaKUUU
BEILICCTB, 110 TEINIOBOMY 3 dekTy, mo
W3MEHCHUIO  CTEIIEHEW  OKUCIICHUSA

XUMHYECKUX DJIEMEHTOB, 1o
00paTUMOCTH, o Y4aCTHIO
KaTajau3aTopa, 1o arperaTHoOMY|
COCTOSIHHIO PEarupyroIux BeIiecTB).
JIEMEHTBI XUMHAYECKOU
TePMOJIMHAMHUKHU. DHepreTuka

XUMHAYECKHX  peakuumil. TenmoBou
(D hEeKT XUMUYECKOM peakinu. JK30- U
PHIOTEPMUYECKUE peakiuu,
TePMOXMMUYECKUE YPaBHEHUS. 3aKOH




I'ecca u ero caencrBus. BerunciieHus
10 TEPMOXUMHYECKUM YPABHEHUSIM.

[ToHATHE O CKOPOCTH XHMHUYECKOHN
peakiuu. 3aKOH JIEUCTBYIOIIUX Macc.
DakTOpbl, BIUAIOLIME HA CKOPOCTHb
XUMUYECKOW  peakuuu.  DHeprus
akTuBaluu. Ilonsatne o Kartanuse.
DepmeHThl. UTHruouTOpHI.

OHSTHE 00  00paTUMBIX U
HEOOpPAaTUMBIX XUMUYECKUX PEAKIIUIX.
[loHsiTHE O XMMHYECKOM PAaBHOBECHH,
npuHuun Jle I[llarense. VYcnoBus
CMEILEHNSI XUMHYECKOIO PABHOBECHSI.
DakTOphl, BIMAIOLIME HA COCTOSHUE

XUMHUYCCKOI'O PaBHOBCCH:.
HpOFHO?)I/IpOBaHI/Ie BO3MOXHOCTH
IMPOTCKAHUA XUMHYCCKHX

[IPEBPAILCHUN B PA3JIUYHBIX YCIOBUSIX
Ha  OCHOBE  NPEACTaBICHUM o§
M3YUYCHHBIX DJJIEMEHTaX XUMHUUYECKOU
KUHETUKW U TEPMOJUHAMUKH.
OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHEBIE
[pEaKIUU. OKI/ICJII/ITeJ}BHO-
BOCCTAHOBUTEIIbHBIE CBOICTBa
XUMHYECKHUX DJIEMEHTOB, 3aBUCHUMOCTh
OT CTEHNEHU OKHUCIeHHus. BakHrle
OKUCIIUTEHN u BOCCTAaHOBHUTEIIH.

[lepmanTaHaT KaJus
(XapaKTepHuCTHKA). CocraBneHue
ypaBHEHUH OKHCITUTETHHO-
BOCCTAHOBUTENBHBIX  PEAKIHA  C
MCTIOJIh30BaHUEM METO/1a)

PIICKTPOHHOTO OajaHca.

DIIEKTPONIUTHYECKAS JHUCCOIMALINSL.
XUMUYECKHUE PEAKIMU B PacTBOpax.
Teopus BJICKTPOITUTHYECKON
TUCCOIIMAIIHH. PactBopeHue  kak

N3UKO-XUMHUYECKUN rporecc.

OHSTHE 0 rujpaTax )51
KpUCTAJUIOTHIpaTaX. DJICKTPOJIUTHI U
HEAJIEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHn3M IUCCOIMAIlMU BEIIECTB C
a3JIMYHBIM BUJOM XHUMHUYECKOM CBSI3H.

WIbHBIE M CcJalble D3JIEKTPOJMUTHI.
CrerieHb AUCCOIMAIIMK, KOHCTaHTa
nucconnanu. MlonHoe nmpousBeneHue
BOJAbl.  BomoponHbIi  MOKas3aTenb.
NuaukaTopsl. DIEeKTPOTUTHYECKAS
MUCCOIMaIUs KHUCJIOT, OCHOBAaHHMH U
COJICH.

Peakinu nonHoro ooMeHa. Y cioBus
H]6DOTeKaHI/IH peakiun HOHHOTO
oOMeHa. MOoJIeKyIsIpHbIE, TOJHBIE U
COKpallCHHbIE HMOHHBIC  ypaBHEHMS

[PEAKIIUH. CaoiicTBa KHUCJIOT,
OCHOBaHMH M  CoOJied B  CBETE
MpeCTaBICHUN 00

DIEKTPOJIUTUYECKON  JAUCCOIMALIUH.
KauecTBEeHHbIE pEaKIIMU HA UOHBI.
IM'uoponus COJIEN. HNounnblie
ABHEHHUS TUIPOJIN3a coJIel.
apakTep cpelibl B BOJIHBIX PacTBOpax
COJIEH.
OKCIEPUMEHTAIHHOE U3Yy4YeHUe




BEILICCTB U SIBICHUM: O3HAKOMJICHUE C
MOJCIISIMH KPUCTALTHICCKUX PEIICTOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HemeTawioB (rpadutra u amMmasa),
CJIOHBIX BEUIECTB (XJIOpHIa HATPHS);
HCCIICIOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHUYECKOH (gearcunn OT,
BO3JICHCTBHS Pa3IMYHBIX (DaKTOPOB;
OIIBITHI, WUTIOCTPUPYIOIITUE
00paTUMOCTh XUMHUUYECKHUX PEAKITUN;
UCCJIEIOBAHUE JICKTPOIPOBOIHOCTH
PacTBOpPOB, TIpollecca JUCCOIUAIIUU
KHCJIOT, IIEJI0YEH U COJIEH;
IPOBEICHUE OIIBITOB,
WJUTFOCTPUPYIOITUX MIPU3HAKH
NPOTEKAHMS pEaKIMii HOHHOTO OOMEHA
(oOpazoBaHue oOcaJKa, BbIJEICHUE
rasza, o0Opa3oBaHKE BOJIbl);

IPUMCHCHHE WHIUKATOPOB
JaKMYyca, METHJIOpaHka U
eHoyiTanenHa) JUISL OTIPEICIICHUS

XapakTepa Cpe/ibl B pacTBOPax KHUCIOT,
OCHOBaHUI U COJICH;

MPOBEJICHUE OTIBITOB,
WJUTFOCTPUPYIOIIUX MIPUMEPbI
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropenue, peaxkuuu

[Pa3JI0KEeHUsA, COCTMHEHHUS );

pacrno3HaBaHUe HEOPraHUYECKUX
BEIIIECTB C MOMOIIBIO KAaYECTBEHHBIX
[pEaKIUil HA UOHBI;

pelieHue AKCIIEPHUMEHTATIbHBIX
3agady 1o TeMam: «OKHUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE peaKkuumn»,
«l 'maponus coJiemy,
«IIEKTPOJIMTUYECKAS TUCCOIUALIMSY.

156.4.2. Hemeraiuibl u UX
COCJIMHECHMUSI.

Oo6mas XapaKTEPUCTHKA
HeMeTalIoB. OCOOEHHOCTH CTPOCHUS
AQTOMOB ~ XHUMHYECKHX  DJIEMEHTOB,
POCTHIX  BEIIECTB,  AJJIOTPOIHSI.
OKUCTUTEHbHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA HEMETAJLJIOB.
CpaBHUTEIIbHAS XapaKTePUCTHUKA
COCJIMHCHUH HEMETAJIOB.

OO6mas xapakTepUCTHKa TaJIOTCHOB.
OcOOCHHOCTH  CTPOCHHS  aTOMOB,
XapaKTEpHbIE CTCIEHU OKHUCIICHUA.
Ctpoenne u (¢uU3MYECKHE CBONCTBA
MPOCTHIX BEIIECTB — TaJOrCHOB.
MMHYECKHE CBOMCTBAa Ha MpUMEPE
XJIOpa (B3aUMOJICCTBHE C METaJIJIaMH,
HeMeTalylaMHi, BOJIOM, IIEJIOYaMH).
XnopoBogopoa. ConsiHas KHUCIOTA,
XUMHUYECKHE CBOWCTBA, TMOJyYCHHUE,
npuMmeHeHune. JleiictBue xyopa U
XJIOPOBOJOPOA Ha OpTaHU3M
yeaoBeka. BaxkHeHIIne XJI0PUAbl U UX
HaxoJaeHue B mnpupone. lloHsatue o

KHCIIOPOCOIePIKAIIIX KHCITOTaX
XJIOPA U UX COJISIX.
| A-rpynmel. OcobennocTH

CTPOCHHSI  aTOMOB,  XapaKTEpHBIC




cterieHM okuciaeHusi. CTpoeHue u
(u3nueckrue  CBOWCTBA  MPOCTHIX
BELIECTB — KHUCIOpOAa U  CEpBHL.
AJITOTPOTTHBIE MoaupUKAIUN
KUCIOpOJa U cepbl. XHUMHUYECKHUE
CBOICTBa cepbl (B3aUMOJCICTBHE C
HEMeTalIaMH, MeTaJIaMH,
KOHLUEHTPUPOBAHHBIMU  Aa30THOM |
cepHoil  kucinotamu). CepoBogopon,
CTpoeHHEe, PU3NUECKUE U XUMUUECKUE
CBOWCTBA (KUCTIOTHBIE 5|
BOCCTaHOBHUTEIIbLHBIC CBOICTBA).
Okcunpl cepbl Kak MpeACTaBUTENN
KHCJIOTHBIX  OKcuaoB.  CepHucras
KUCIoTa U ee conu. CepHas KUCJIOTa,
M3MYECKHE M XMMHYECKUE CBOMCTBA
?2)6]]_[1/16 KaK TpeJCTaBUTENs Kilacca
kucioT u cnerudpuueckue). Conu
CEpHOM  KHUCIJOTHI. XUMHYECKHE
peakuuy,  Jexalue B OCHOBE
POMBIIJIEHHOTO CII0co0a MOJy4YeHus
cepHoi kucinoTel. [lpencraBnenus o
XUMHYECKOM IPOU3BOJICTBE u
CBSA3aHHBIX C HHUM  Mpodeccusx.
[IpuMeHeHue CEepHOM  KUCIOTBI W
cynbdaroB. KauecTBeHHbIE peakuuu
Ha CylbGuUT-, cynbbua- U Ccyiabdar-
aHuOHbl. HaxokneHue cepsl U ee
COEMHEHUN B NpHUpoAe. XUMUUYECKOE
3arpsA3HEHUE OKpY Kalolled  Cpefsl
COCIMHEHUSAMH  CEPbl  (KHCIOTHBIE
O], 3arpsi3HEHUE BO3/lyXxa),
CIIOCOOBI €T0 MPEOTBPAIIECHUS.
OO0miast XxapakTepuCTUKa DJIEMEHTOB
VA-rpynbl. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTepHbIE CTEIECHH
OKHCIICHUS.

A30T, pacnpoCTpaHeHHe B MPUPOJIE,
MU3UYECKHE M XUMHUYECKHE CBOKCTBA
?fasaHMozLeﬁCTBHe C MeTaJllIaMH,

BOJIOPOJIOM, KHCJIOPOJIOM).
Kpyrogopor aszora B  NOpUPOJIE.
AMMHUaK, ero  ¢dwu3nuyeckue - H
XUMHUYECKHE CBOWCTBAa (OKHCJICHUE,
OCHOBHBIC CBOMCTBA BOJHOTO

pacTBopa), MPUMEHEHUE U TMOJyYEHUE
B 71a00paTOPUH M TMPOMBIILICHHOCTH.
Hon aMMOHUS, JIOHOPHO-
AKIENTOPHBIN MEXaHU3M ero
oOpazoBanusa. Conmu aMMOHHS, WHX
M3UYECKHEe M XUMHUYECKHE CBOMCTBA
pa3IoOKeHUEe M B3aUMOJICUCTBHE CO

1eI049aMu), NIPUMEHEHHUE.
KauyecTBeHHass peakuusi Ha HOHBI
ammonus. Okcunabl azota (I, I, 11, 1V,

V). Aszotuctas Kuciota. A3zoTHas
KHCJI0Ta, €€ ToTydYeHue, (GPU3NIECKUE U
XUMHUYECKHE CBOMCTBa (OOIIME Kak
MpeCTaBUTENI  Kjacca KHCIOT W
crieupuyecKue), MIPUMEHEHHE.
XUMHUYECKUE PpEaKIuu, JIeKallue B
OCHOBE TTOJTy4YEeHHUS a30THON KUCIIOTHI B
MPOMBITIJIEHHOCTH. Hutpatsl u
HuTpuThl. KauecTBEHHBIC pEaKIMU Ha




HUTpAT- U HUTPUT-aHUOHBI.
XUMHYECKOe 3arps3HeHUe
OKPYKAIOWIEH CPEAbl COCAUHEHUSIMHU
a30Ta (KUCIIOTHBIE JIOK]TH,
3arps3HCHWE  BO31yXa, IIOYBBI W
BOJIOEMOB).

®docdop, aJJIOTPOIIHbIE
Momudpukanuu Qocdopa (Oenwiii U
KpacHblii  dochop), qg’nmqecxne "

XUMHUUYECKHEC CBOMCTBA
(B3auMOJICHCTBHE c METalJaMH,
KHCJIOPOJIOM, rajoreHam,
KOHIICHTPUPOBAHHBIMM ~ A30THOU U
CEepHOM KHCJIOTAMH ). Oxkcupl

M3WYCCKUE M XMMHUYECKHE CBOMCTBA,
nonyuyeHue. KauecTBeHHas peakius Ha|
docdar-uonsl.  [IpeacraBiaeHuss o
rajoreaunax gpochopa (I, V).

$00(1)0pa (111, V), pocdopnas kucmnoTa,

[ousitue 0 MUHEPAIbHbIX]
ynoopeHusx. A30THbIE, (PocopHBIE,
KOMILJICKCHBIC yI00peHus.
XUMHYECKOE 3arps3HEHUE

OKpY>KaroIel cpeabl COSTUHCHHUSIMU
azota u ocdopa.

OO6miast xapaKTepuCTUKA DJIEMEHTOB
IVA-rpynmbel. OcoOGEHHOCTH CTPOCHUS

ATOMOB, XapaKTepHBIC CTCTICHU
OKHCIICHUSI.

Yraepon, QJIJIOTPOITHBIC
MOIUGUKAITAN (rpadwur, anmMas,

yinepeH, rpadeH, HaHOTPYOKH),

U3WYECKUEe M XMMHUYECKHE CBOMCTBA
POCTHIX BEUIECTB (B3aMMOJIEHCTBHE C
MeTaJlJIaMHU, HEMeTalJIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM U
cepHoil kucioramu). IloHsiTue 00
agcopomu. KpyroBopoT yriepona B
npupoge. OKcuapl yriaepojaa, HX
(u3nueckre U XMMHYECKHUE CBOMCTBA,
NMEUCTBUE HA KUBBIE OPTraHHU3MBI,
NOJTy4CHUE u MpUMEHEHUE.
JKOJIOTUYECKHE poOIeMBbI
aTMOC(Epbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (V). YronwsHas kuciora u ee
conu, WX (U3UYECKUE U XUMUYECKUE
CBOICTBA, MOJyYeHUE U NPUMEHECHHE.
KapOonatel, ruapoKapOOHATHI, UX
cBoiicTBa. KauecTBeHHass peakuusi Ha

KapOOHAT-UOHBI. Hcnonp3oBanue
KapOOHATOB B  OBITY, MEIUIINHE,
MPOMBIIIIEHHOCTH 71 CEJILCKOM
XO3SAUCTBE.

[lepBoHauanpHble  MOHATHUS OO0
OpPraHMYeCKUX BEHIECTBAX KakKk O

COEMHEHUSX yriiepoja:
YTJIEBOIOPOAbl (METaH, 3TaH, JTUJIEH,
ALICTUIICH ), 3TaHOI, TJIMLEPYH,
YKCyCHasg  KHUCJOTAa. [Ipuponnsie

MCTOYHUKH  YIJIEBOAOPOAOB (YroJib,
MPUPOAHBIN Ta3, He(l)TIE, MPOAYKTHI UX
nepepadoTKu, HX pOJib B OBITY H
MPOMBILIJIEHHOCTH. [TonsiTne 0
OMOJIOTMYECKH BaXKHBIX OPTaHUYECKHUX




BELIECTBAX —  JKUpax,  Oelkax,
VIIeBOJAX — M WX POJM B KHU3HU
yenoBeka. EAMHCTBO OpraHWYecKuX M
HEOPTaHUYECKUX COCTUHEHUH.
Kpemuuii, ero ¢usnueckue

XUMHAYECKUE CBOWCTBA
(B3aMOJEICTBUE C  METaJulaMH,
KHCJIOPOJIOM, YTIIEPOJIOM,
raJjoreHamm), MOJIyYEHUE 15|

npuMeHeHue. Ponb — KpeMHHS B
HR;/IpOI[e u TexHuke. OKCUJl KpeMHUSs
), KpEMHHEBas KUCIIOTa, CUITUKATHI:
Sanmqecm/le A XUMHYECKHE CBOMCTBA,
MOJIydYeHWE U NMPUMEHEHUE B OBITY U
[TPOMBILIIJIEHHOCTH. Baxxneiimnue
CTPOUTEIIbHBIC MaTepUAJIbl: KEpAMUKA,
CTEKJIO, 1IEMEHT, OCTOH, >KeJIe300€TOH.
[TpoGnembl 0e30macHoOro
MCII0JIb30BaHUSA CTPOUTEIBHBIX
MaTEpHUaJIOB B MIOBCETHEBHOMN KU3HHU.
Bbop. OcoGeHHOCTH CTpOEHHUs aToMa.
OO61mue npencTaBieHus 0 GU3NIECKUX
M XUMHYECKHX CBOWCTBAaX. bopHas
KHCJIOTA.

9KCH€pI/IMCHTaJILHOG HN3YyUCHUC
BCIICCTB U SABJICHHUU.
O3HAaKOMJICHHC C 06p33HaMI/I

PHUPOTHBIX XJIOPUIOB (TAJIOTCHUIOB);
IIPOBEJICHUE OIBITOB, OTPAKAIOIIUX

bu3uYecKkue U XUMHUYECKUE CBOMCTBA

rajJIoT€HOB U UX COE€IUHEHMI;

U3y4YEHUE CBOMCTB COJISTHOM
KHCJIOTHI;

IIPOBEICHUE KAaUeCTBEHHBIX PEaKIIUi
Ha XJIOPUA-, OpPOMUI- U UOTU-UOHBI U
HAOJIIOIEHUE MIPU3HAKOB 150:4
IPOTECKAHUS,

O3HaKOMIICHHE ¢ 00pa3suamu Cephl U
€€ IPUPOIHBIX COCTMHCHUM;

HaOJII0IEHUE IPoLecca 00yTIMBaHuUs

caxapa 1 (V)i JCHCTBUEM
KOHIICHTPUPOBAHHOM CepHOM
KHCIIOTHI,

U3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHON KUCIIOTHI;

POBEACHUE KAUECTBEHHbBIX PEAKIINI
Ha CynbbuI-, cynbGuUT- U Cyabdar-
MOHBI ¥ HAOIIOJICHUE TPHU3HAKOB WX
MPOTEKAHMS;

O3HaKOMJIECHME C  (PU3UYECKUMU
cBoiicTBaMHU a30Ta, ¢dochopa U HX
coenHEeHn, oOpa3lmaMu a30THBIX H
bochopHbIX yn0OpeHHMit;

MOJTyYEHHUE, cobupanue,
pacrio3HaBaHUE W M3Y4YEHUE CBOMCTB
AMMHaKa, W3YYEHHUE CBOWCTB COJEU
AMMOHUS;

MPOBEJICHNE KAUYECTBEHHBIX PEaKIUi
Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
(dochar-uoHbI U U3yYEHUE MPU3HAKOB
WX NPOTEKaHUS;

U3y4YeHUe B3aUMOJICHUCTBUS
KOHIICHTPHUPOBAHHOMN a30THOU
KHCJIOTBI C MeJbIO, CBOMCTB




(dbochopHOI KUCTOTHI U €€ COJIeH;
O3HAKOMJICHUE C MOJIEIISIMH
KPUCTAJUTMUECKUX PEIIETOK anmasa,
rpajgura u QymiepeHa, ¢ IpoUeccoM|
a7COpOLIMM  PACTBOPEHHBIX BEIIECTB

AKTUBHUPOBAHHBIM yriaem u
YCTPOMCTBOM MPOTHBOTA3A;
HOJIy4YEHHUE, coOupanue,

PAcIlO3HaBaHUE U H3YYECHUE CBOMCTB
YIJIEKHCIIOTO Tra3a; 5
MPOBEJICHUE KAYECTBEHHBIX PEAKIUM
Ha KkapOOHAaT- W CWJIUKAT-UOHBI H
M3y4CHUE IPU3HAKOB MX NPOTEKAHMUS;
W3YUYCHUE B3aMMHBIX MPEBPALICHUN
KapOOHATOB U TUAPOKapOOHATOB;
O03HAKOMJICHHE c oOpasiamu
MPUPOTHBIX KApOOHATOB U CHIIMKATOB,
C NPOIYKIUEN CHJIMKATHOU
[IPOMBIIIEHHOCTH;
pelieHne AKCIIEPUMEHTATbHBIX
3aja4 o TeMe «Baxneimniue
HEMETAJUIBI U UX COCIUHEHUS.
156.4.3. MeTtauibl 1 UX COEIUHEHHUS.
OO6mmue cBorcTBa MetaioB. OOmias
XapaKTepPUCTUKA XUMHYECKUX
DJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM
MX TI0JI0)keHus B llepuonnueckon
CUCTEME€ XMMHWYECKHX  DJIEMEHTOB
J[.11. MenneneeBa U CTPOCHUSI ATOMOB.
Metamuisl A- u b-rpynn. CtpoeHue

IIPOCTBIX BCIHICCTB - MCTAJIJIOB.
CTAJNINYCCKas CBA3b )41
MCTaJJIMYCCKasA KpUCTAJLNINYCCKasd

pemierka (IpUMHUTHBHAs KyOuueckas,
00BEMHO-IICHTPUPOBAHHAS

KyOudeckasi, TrpaHEIECHTPUPOBAHHAS
KyOudeckas, reKcaroHajabHas
[JIOTHOYIIAKOBaHHAsI).  3aBUCUMOCTD
(u3MUeCKNX CBOWCTB METAIOB OT
CTpOCHUS KpPHUCTAJIOB.
DIIEKTPOXUMUYECKUM pan
HaIPSHKSHUH METAJUIOB. OO01me
XUMHYECKHE CBOMCTBA  METAJUIOB.
OO6mue CIIOCOOBI MOJTYICHHUS
METAJIOB, METAILTYPrus. DIEKTPOJIU3
pacIUTaBOB M PACTBOPOB COJIEH Kak
OIMH U3 CIOCOOOB  MOJNy4YEHUs
MmeTaiioB. [loHsitTme o  KOppo3uu

METAJIJIOB, OCHOBHEIE CITOCOOBI
3amMTBl MX OT Koppo3uu. CIuiaBbel
%CTaJ'IB, YyTYH, JIOPATIOMUHUM,
pon3a). IlpuMeHeHHE MeETaaIoB H

CILIaBOB B OBITY M MPOMBIIIIEHHOCTH.
156.4.3.1. Metamnsr A-rpymi.
[Ilesr0uHBIE METAJUIBL: TTOJOKEHUE B

[leprondeckor CUCTEME XUMUYECKHUX

PIIEMEHTOB .. Menneneesa,

CTPOEHUE HUX aTOMOB, HAXOXJCHUE B

npupose. OU3HYECKHE U XMMHUYECCKUE

CBOMCTBa (Ha TMpuUMepe HATpus U

Kanusi), TnoixydeHue. OKCUIbl U

TUAPOKCUABI ~ HATpus W KaJusl.

[IprMeHEHNE WIENIOYHBIX METAJUIOB U

MX COCIMHEHUN. brosornyeckas pojib




HATpUS U KaJus.

€JI0YHO3EMETIbHBIE METaJIJIbI
MarHud W KaJbLIMWA: TIOJIOKCHUE B
[Teproandeckor CUCTEME XUMUUECKHUX
PJIEMEHTOB JI.1. Menneneena,
CTPOEHUE HUX AaTOMOB, HAXOXJCHHUE B
npupone. PU3NIECKUC U XUMHYECKHE
CBOMCTBA  MarHus W  KaJbIusi.
Baxxneline coeaMHEHUS KaJbLUS U
MarHusi (OKCHJ, THAPOKCHJ, COJIN),
CBOWCTBA, NpUMEHEHHE. JKecTKOCTh
BOABl U CIOCOOBI €€ YCTpaHEHHS.
KpyroBopor KajbliHs B IPUPOJIE.

AJIIOMUHM: MOJIOKEHUE B
[Teproanyeckoi CUCTEME XUMUYECKHUX
PJIEMEHTOB J.1. Menneneena,

CTPOCHME aToOMa, HAXOXKACHHE B
npupoze. PU3NYECKUE U XMMUYECKHE
CBOICTBa anOMUHUA. AMQoTepHbIe
CBOICTBA OKCHJIa U TUIPOKCHIA
antomMuHus. [Ipumenenue antoMuHus u
€ro CIJIABOB.

156.4.3.2. Metannsl b-rpymm.

OOmiass XxapakTepUCTUKAa METaJJIOB
b-rpynn  (MOOOYHBIX  HOATPYIN):

MOJI0KEHHUE B ITepuoauueckon
CHUCTEME  XHMHYCCKMX  DJICMEHTOB
J1.1. MeHnpeneena, OCOOCHHOCTH

CTPOCHHMS aTOMOB. SIBIICHHE «IIPOBAJIA»
DIEKTpPOHA Ha NPUMEPE CTPOECHUS
ATOMOB  XpoMa, Meau, cepedpa.
BaneHTHble cocTosiHMS aTOMOB  d-
DIEMEHTOB,  CTENEHUW  OKHUCJIEHUS
ATOMOB B COEJIMHEHUAX. 3aBUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB
U TUAPOKCUI0B METAIIOB OT 3HAYEHUS
CTEIIEHU OKHUCIICHUS DJJEMEHTa B
COeIMHEHNH (Ha TpUMeEpE COEAMHEHUN
Xpoma). ITepBoHavanbHbBIC
OpEACTaBICHUS O  KOMIUIEKCHBIX
COEIMHEHUSAX.

Mens u cepebpo: CTgoeHHe aTOMOB,
cTerieH! OKucieHus. OOmme KpaTKue
MpeacTaBieHus O (QU3UYECKUX U
XUMUYECKUX  CBOWCTBaX  IMPOCTHIX
BEILIECTB (B3aumoeiicTBrE C
KHCIIOTAMHU-OKUCIHUTENSIMHA), 00 UX
OKCUJIaX, TUJIPOKCHUIIAX U COJISIX, UX
npumeHenuu. [lpencraBnenuss 00
aMMUAYHBIX KOMILUIEKcax cepebpa
Menu. KadecTBeHHbIE peakuud Ha
KaTHOHBI MeniH (2+) 1 cepebpa.

[luHk: cTpoeHME aroma, CTEIEHb
OKUCJICHUS. XapakTepucTUKa
(u3HUeCKX M XUMHUYECKHUX CBOWCTB,
mpuMeHeHue, aM(OTEpHBIE CBOWCTBA
okcuga u runpokcuna. Kauectsennoie
[pEaKIMu HA KaTUOHBI IIMHKA.

Keneszo: crpoeHne aTroma, CTEIICHH
oxkuciieHus. Haxoxnenue B mpupone.
Du3nuecKkne U XMMUYECKUE CBOMCTBA
pKese3a, mpuMeHenue. buonorunueckas
poJib xkesne3a. OKCUIbl, TUIPOKCUIBI U
comu xenesza (II) m xemesa (lll), mx




COCTaB, CBOHWCTBA U IIOJIy4YEHHUE.
KauecTBeHHbIE pEaKIUU Ha KaTUOHBI
kenesa (2+) u xenesa (3+). Uyryn u

CTallb — CIUIaBbI Kelesa.
[lpou3BOACTBO dYyryHa © CTalu.
DKOJIOTUYECKHE npo0IeMBl,
CBSI3aHHBIE C  METaLUTyprHYeCKUMU
MPOU3BOICTBAMH.

OKCIIEPUMEHTATBEHOE U3y4eHne
BEIICCTB U SIBJICHUI:

O3HAaKOMJICHHE C oOpa3zuamu

METAJIJIOB U CILJIABOB, UX (PU3MUECKUMU
CBOMCTBAMHM;

MOJCIUPOBAHUC METaJTUYECKOM
KPHUCTAJNIMYCCKOMN PCIICTKHU,
N3Y4YCHHUC B3aUMOACUCTBUA

METAJJIOB C BOJIOM, C pacTBOpamu
CoJlel M  KHUCIOT, MCCIEIOBaHUE
[POIIECCOB  DJIEKTPOJIM3a PACTBOPOB
XJIOpUIa MEIu (IIS) U HOJIMJa KaJus,
KOPPO3UH METAILIIOB;

M3YUYECHHUE 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCUOB KaJbIlUsi U
HATPHUsS C BOJIOM, UX THIAPOKCUIIOB — C
okcusom yraepona (1V) u kucinoramu;

U3y4YeHHE CBOWCTB KapOOHATOB U
rUAPOKApOOHATOB KaJbIUs, KECTKOU
BOJIbI,

U3YUYEHUE TMPOLECCOB IMOIYyYECHUS
IUJIPOKCUJIOB JKEJI€3a, X XUMUYECKUX
CBOKCTB;

U3YYEHUE TPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pEaKIUMil Ha HOHBI
(MarHus, Kaablys, aTIOMUHUSA, [TUHKA,
kenesa (2+) u xenesa (3+), meau (2+);

HaAOJTIOIEHUE u OITMCaHUE
OKpallMBaHHs  IJJAMEHHM  WOHaMu
HATPUS, KIS U KaJIbLIUS;

uccienoBanrue aM(pOTEPHBIX CBONCTB
FUAPOKCUAA AIOMUHUSA, THAPOKCHUAA
xpoma (I11) u runpokcuaa unHkKa;

peuieHue SKCHEPUMEHTANIbHBIX
3aja4d 1o teMe «BaxHenine MeTasibl
U UX COCTMHEHUSD.

156.4.4. XumMust W  OKpy’KaroImas
cpena.

BemecrBa wm MaTepUaJIbl B
[IOBCEHEBHOM  JKU3HM  YEIIOBEKA.
BaxxHeimne BemecTBa U MaTEpUAIbI,
oOnacTu ux npumeHeHus. bezomacHoe
MCIIOJIb30BaHUE BEILIECTB u
XUMUYECKUX peakiuil B ObiTy. [lepBas
MOMOIIb MPU XUMHUYECKUX OXKOrax H
OTpPABIICHUSIX.

OBbIE MaTepHabl U TEXHOJIOTHHU.
[[pyuHOMIBI «3€JEHON XUMHW.

OcCHOBBI 3KOJIOTUYECKOMN
CPaMOTHOCTH. XHMHSI H 3JI0POBBE.
3HaueHUE H3YyYaeMbIX XUMHYECKHUX
AJIEMEHTOB M UX COCJAUHEHUU Jid
(yHKIIMOHUPOBAHUS OpraHu3ma
yeimoBeka. lloHsTHE O  370pOBOM
00Opasze KU3HHU.

HMHYECKOE 3arpsi3HEHUE




OKpYXalolen cpelbl. JKOJIOTUUECKUE
pOoOJIEMBI, CBSI3aHHBIE v
COEIMHEHUSMM YIJIepo/ia, a30Ta, Cephbl,
msokenbix MetamioB. [Houstue o IT/IK.

Ponb XUMUH B peleHny
AKOJIOTMYECKUX MPOOIIEM.
OKCIIEpPUMEHTAIBHOE U3y4YEHUE

BEIIECCTB U SIBJICHUN: O3HAKOMIIEHUE C
oOpasiiaMu  MarepuajgoB  (CTEKIIO,

CIUIaBbl ~ METaJUIOB,  MOJHUMEpPHbIC
MaTepualbl), OTpEACIICHUE
KHCJIOTHOCTH MIPUPOTHBIX BOJI,
MO/IEJIMPOBAHUE npoiecca

00pa3’oBaHKs  KHUCJIOTHOTO  JIOKJ,
M3yUYCHUE €ro  BO3JACHUCTBUSA  Ha
MaTEepHUaIILL.

156.4.5. TloBTOpenue u 00600IICHHE
3HAHUM OCHOBHBIX Pa3eiaoB KypCOB 8
O KJ1acCOB.

[Tepunognueckuit 3aKOH U
[Tepronnyeckas cucteMa XUMHAYECKHUX
AJIEMEHTOB B CBETE MPEICTABICHUUN O
CTPOEHHSI aTtoMa. 3aKOHOMEPHOCTH B
NU3MEHEHUU  CBOWCTB  XUMHWYECKHUX
DJIEMEHTOB M UX COEAWHEHUH B
negno;lax U rpynmnax.

TPOEHHE BEIIECTBA B TBEPJIOM,
PKUJKOM M Ta3000pa3HOM COCTOSIHUH.
Bunasr XUMHYECKOU CBSI3H.
3aBUCHMOCTL CBOHMCTB BEIIECTBA OT
TUMA KPUCTAINIMUYECKOW PEUIETKH U
BHJIa XUMHUYECKOU CBSI3H.

Knaccudukanus XUMHAYECKUX
€aKIUi IO PA3JUYHBIM IPU3HAKAM.
POTHO3UPOBAHUE BO3MOYXHOCTH
POTEKAHUS XUMHUYECKUX
[pEBpAICHUN B PAa3IUUYHBIX YCIOBHUSIX
Ha OCHOBE MpEICTaBICHUI
XUMHYECKOU KUHETUKH u

TEPMOJIUHAMUKH.
VMMHUYECKUE PEAKIIMU B PaCTBOPAX.

['mnponus conen. Peakuyun OKucieHUs -
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.

CBoiicTBa KHCJIOT, OCHOBAaHHMH W
COlNEd B CBETE HPEICTABICHUN 00
PIEKTPOIUTUYECKON JUCCONUAIMU U
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIX
pEAKIUSIX.
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