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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPeOOBAaHU K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHoil paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOIILY YYUTENIO B CO3/IaHUU paboyeil mporpaMmbl 10 y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOLIed cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUSA OOYyYAIOUIUXCS CpPEICTBAMH YYEOHOIO
npenMeTa, onpeessieT 00s3aTeNIbHOE MPEAMETHOE COAEPKaHUE, €r0 CTPYKTYPY IO
pazmenaMm M TeMaM, pachpelereHue 1o  KjaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbHOCTh ~ U3YYEHHMS] XHMHUHM C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
ocobOeHHOCcTel oOywatonuxcs. B mporpaMme 10 XUMHUM — yUHUTBHIBAIOTCS
BO3MOKHOCTH Y4Y€OHOTO MpeAMeTa B pealu3alud TpeOOBaHWH K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHUM  OCHOBHBIX BHJIOB Y4YEOHO-IO3HABATEIbHON  JIEATEIHLHOCTH
00y4aromerocsi o OCBOECHUIO Y4eOHOTO CO/IepKAHUSI.

WN3yyenue XuMUM Ha  ypOBHE OCHOBHOrOo oOmiero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYy4YaIOIIMUXCS, HAa TPOJOJDKEHHWE OO0yuYeHHs Ha YpOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GopMUPYEMble XUMUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTAX peIIeHUs TI00aTbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
npo6iieM, IpoOIEeMbl SKOJIOIMYECKO 0€30macHOCTH, MPOOIeM 3paBOOXPaHEHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  JJii  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalOIMHUXCA, HX O0Omed w
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4aroUIuXxcs, HAaBBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MTOBCEHEBHOM )KU3HU, TaK U B IPO(PECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPECTAaBICHUNA O €AMHCTBE MPUPOJIBI U UETIOBEKA, SIBISETCS KIFOYEBBIM HTAlioM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4arOUINXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUsi B OOyUYEHHU XUMUU O0ECHeurBaIOTCS Ccreuu(UKoM
COJICpKaHMsI TIpeAMETa, KOTOPBIA SBISETCS TMEAaroruyecku aJaanTHPOBaHHBIM
OTPa)KEHUEM OTPEJICTICHHOT0 dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO OOIIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYUYAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHUH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IeH XUMHHU U
OTJICTBHBIX 3HAUNMBIX IMOHATHUN OPTaHUYCCKON XUMHH.

CrpykTypa coaepkaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSTHH 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHH O XUMHYCCKOM
peakiuu. O0Ge 3TU CHCTEMbI OPraHW30BaHBI MO TPHUHIUITY IOCIEAOBATEILHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npeicTaBieHui 00 AIEKTPOTUTUIYECKOM TUCCOLMAIUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETHUKE U TEPMOJIUHAMHUKE.

B ocHOBYy TeopeTHueckuxX 3HAHWUN TIOJOKEHBI SMIIMPUYECKU MOJTYUYCHHBIC
¢dakTbel. TeopeTnueckne 3HaHUS Pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJTHOTO YPOBHS
K JpyroMy u 00ecCleYruBaroT OOYyJalomMUMCS BO3MOXKHOCTb OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOCHHE W OOJACTH MPAKTHUYECKOTO MPUMEHEHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI MO  XUMHH  MPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHWW W3 paHEE U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYy’Xaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHI
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cnenuPukd y4eOHOTO MpeaMeTa W O00CeCIeUeHHEe YCIICITHOTO
oOydeHHsI Ha CIEIyIOIIeM ypoBHE oO0Opa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAIMPaBICHHOCTh OOY4YEHUS XUMUH,
muddepenumanusi  00yyeHUs,  BKIOYaomas  OpoPuiIbHYI0  MOJATOTOBKY



oOydamomuxcs M MOCIEAYIOLIEee CaMOONpEAeTIeHe B BbIOOpPE HaIpPaBICHUS
oOydeHHs B IPO(UIBHBIX KJlaccax.

VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3aluu  3ajad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNE BOZMOXKHOCTH
KOXJIOMY OOy4arliemMycsi MPOSIBUTh CBOM HWHTEIUICKTYaJIbHbIE M TBOPUYECKHUE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4eOHOro mpeaMeTa, HEeOoOXOAuMble IS
MPOIOKEHUST 00pa30BaHMs U JaIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUSI B OOpa30BaTENIbHBIX OPTraHM3alUsIX, PEATM3YIOIIUX MPOTPaMMBbI
muddepeHmpoBaHHoro (yriy0a€HHOro, Npo(MIbHOT0) HW3y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

O6pazoBarenbHble (YHKIIMU XUMHUH, W3y4aeMOW Ha YIUIyOJICHHOM YpPOBHE,
peanu3yroTcsi B Tpoiiecce pOopMHUPOBAaHMS 3HAHUM OCHOB XMMHUUYECKOW HAayKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, O0JIACTH MPAKTUUYECKON NeATEeIbHOCTH
YeJioBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajaya ydeOHOTro
peaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMUUECKUX 3HAHUN — BaKHEUIIINX
(bakTOB, TOHATUH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUM, TOCTYIHBIX 0000IICHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3blka HayKd, B MPUOOIICHWHW K HAYYHBIM
METOJIaM TO3HaHUS TMpPU U3YYEHMH BEIIECTB U XHMHUYECKUX PEeaKIui,
(GbopMHUpPOBaHUYU W PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TNPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIBCKON
JESTENbHOCTH, OCBOCHUM TMpaBuil Oe30MmacHoro oOpamieHus ¢ BEIIeCTBAaMHU B
IIOBCEIHEBHOM KU3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
caMOpa3BUTHE JINYHOCTH, POPMUPOBAHUE €€ HHTEIJIEKTa U OOIIEH KYIbTYypHI.

N3yyenue XuMuM HAMpaBIE€HO HA TOCTHXKEHHUE CIICTYIOIINX EeH:

dbopMHUpOBaHUE HHTEIUIEKTYyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHHSTUIO PEIICHUIA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

dbopMHUpOBaHUE  CHCTEMBl XHMHYECKHMX 3HAHMA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUPA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPA, OCBOEHUE A3bIKAa HAYKH;

MPUOOIICHNE OOyYaroIIUXCSd K CaMOCTOSTCILHOM IMO3HABAaTCIIbHOW U
UCCIIEIOBATEILCKOM  NIESITENbHOCTH, K  HAy4yHbIM  METOJaM  IO3HaHWUS,
(dbopMHupOBaHNE MOTHBAITUU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBLHOM W €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OICHWUBATH SIBICHUS
OKPY’KaIOIIEro MUpPa, MCHOJIb3Ysl 3HAHUSI M OMbBIT, MOJYyYEHHbIC NMPU HU3YYCHUU



XUMUHU, TPUMEHSATh WX MPU pPEHICHUU MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYZIOBOM AEATEIBHOCTH;

pa3BuTHE y OOydYalolMXCs HMHTEpeca K M3YyYCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MTPOQUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00yUueHus;

OCO3HAHUE LEHHOCTU XMMHUYECKHUX 3HAHUUN B JKU3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTHUYECKOW KYJIBTYPbl, HEIPUATUE HAEUCTBUN, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne O0y4YaroIIUMUCS OIbITa CAaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHINI), HEOOXOIUMBIX JIJISI Pa3IMUYHBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeaMera «XuMus» oTBoaUTCs 1o 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJlelt0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COIEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOU IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Ponp xumun B xu3HU 4YenoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHHUS U PA3BUTUA XMUMHUU. XUMHS B CUCTeME HayK. Tena u
BemiecTBa. Dusznueckne W XUMUYECKHE CBOMCTBA BEILUECTB. ArperaTHbIC
cocTosiHusl BewlecTB. [IOHSATHE O TEOPETUYECKUX U IMIIHMPUUECKUX METOJaX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HAydHOM MO3HAHUU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3BMEPEHUE, SKCIIEPUMEHT, MOJISTTUPOBaHNUE,
BbluncieHue. [lpeacraBieHnss 0 HAy4YHOM IMO3HAHMM HA TEOPETUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdIeMa, TUII0TE3a, TEOPHs, 3aKOH.

A3pIk xuMuH. VIcTOUHMKHN XUMHUYECKON nH(pOopMaIuu.

[TonsiTue o mMeTomax paboOTHl C XUMHUYECKUMHU BemiecTBaMu. O0opyoBaHHE
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOpalieHusi c
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MPUPOJIHBIE BOJIbI, TOPHBIE MOPOJbI U MUHEpabl. [IoHATHE 0 TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XUMHUYECKHME pEaKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle M CIIOKHBIE BEIECTBA.
Mertanmnel U HeMeTauibl. BemjectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckass ¢opMmyna. BalleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaIEHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWMHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OMHAPHBIX
COCIMHEHUI TO BaJEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTHOCUTENnbHAs MOJIEKYIJIsSIpHAas Macca. MaccoBas J0Js1 XUMHUYECKOr0O 3JIEMEHTa B
coenunennu. Haxoxmenue npocTeiime popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoOCBs3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuersl 1o Qopmyrnam
XUMHYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemecTB. MoJibHast 107
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenwe mpocteitmiein (hopMmyisl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUEe U XMMUYECKUE ABJIEHUS. XUMHUYECKasl PEaKlUs U €€ NPU3HAKH.
VYcoBus MPOTEKaHUSI XUMAYECKUX PEaKIHUil. 3aKOH COXPAaHEHUSI MAacChl BEILIECTB.
ATtomHO-MonekysipHas Tteopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMudeckue ypaBHEHUs. TUIIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, oOMeHa). PacueTsbl Mo XUMUYECKUM YPaBHEHUSIM.

DKCIIEPUMEHTAIbHOE HM3YYEHHUE BEIIECTB M SIBJICHUWA. 3HAKOMCTBO C
XUMUYECKOW TOCYyIOoW, ¢ mpaBuiaMud pabOThl B J1laopaTopud M MpUEMaMU
oOpamieHust ¢ Ja0OpaTopHbIM  oOopynoBaHueM. I3yueHue u  omucaHue
dbu3MYecCKUX CBOWCTB OO0pa3lloB HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMmeTtayyioB. HaOnrogenue ¢usmyeckux (TUlaBiIeHUE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COIBI WU
MeJla C COJISTHOM KHCJIOTOM) siBneHuil. O3HakoMJieHHe ¢ oOpasllaMu BEIIeCTB
KoiauyecTBOM 1 wmosb. Halmronenwe u  onucaHue NPU3HAKOB MPOTECKAHUS
XUMHUYECKUX PEaKIUil (pa3lioKeHUE caxapa, B3auMOJICMCTBUE CEPHOU KHUCIOTHI C
XJiopugoM Oapus, TOdydeHue U pasznoxkenue ruapokcuga wmeau (1) npu
HarpeBaHWU, B3aUMOJEHCTBHUE jkeye3a ¢ pacTBopoM conu meau (II). Mzyuenue
crioco0OB  pazfeneHus cMeced (C  TOMOIIbI0 Mar#iuTa, (QUIBTPOBaHME,
BbITIAPUBAHKE, JUCTUIUIIIUS, XpoMaTorpadusi), MpoBEIeHUE OUYNCTKHU IMOBAPECHHOM
cosi. HabmroieHne u onucaHue OMBITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MacCCBl.

Baxkueimue npeacTaBuTeJ M HEOPraHM4eCKMX BeleCTB

IIpencraBnenuss o ra3zax. Bo3zmyx — cMmech rasoB. CocTaB BO3lyxa. 3aKOH
ABoranpo. MomsipHbiii  00bEM  ra30B. OTHOCHUTENbHAsl IJIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BeIIecTBa 10
U3BECTHOW OTHOCUTEIBHOM IJIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IpH
XUMUYECKUX PEaKIUX.

Kucnopon — snmemeHT u mpoctoe BemecTBo. HaxokneHue kuciaopona B
npupoje, GU3NIecCKue U XUMHUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIpouiecchl okucienusi B kuBod mnpupojge. Oxcuasl. IIpuMeHeHue Kuciopoja.
CriocoObl MoTy4eHHsT KUCIOPO/ia B Ta00paTopuu U npombiinuieHHocTH. [lonsTre o
katanmzaTtope. KpyroBopor kuciaopoga B mpupoje. O30H — alIoTpoIHas
Moaudukamus Kuciaopona. (O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
Opranu3moB. Pa3pyiieHne 030HOBOIO Ciosl.

TemnoBoit >PheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAOTEepMUUYEcKue peakuuu. Tomnuso. Mcnonb3oBaHue yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lonsTie o mapHuKoBOM 3¢ heKTe.

Bonmopon — nsnemeHT uM mpocrtoe BemecTBo. Haxoxxnenue Bomopoaa B
npupoae, (uuyeckne W XUMHYECKHE CBOWMCTBA, TMPUMEHEHWE, CIOCOOBI
nonyuyeHud. [louarue o kucinorax u coiisix. Mcnons3oBaHue BoAOpOAa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpEL.
HaceblllieHHbIE M HEHACHIIEHHBIE PAacTBOpPBL. PacTBOpUMOCTH BEIIECTB B BOJE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAacCTBOPOB: MAacCOBasl JOJs PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumunueckue cBoiictBa Bojabl. [lonstue 00 ocHoBanusx. Ilonstue 00
nHAuKatopax. KpyroBopoT BOAbl B NOPUPOAE. 3arpsa3HEHUE MPUPOAHBIX BOJI.
OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuanl. Kimaccuduxanuys
OKCUJIOB:  cosiecoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIe, aM{OTEpHBIE) U
HecosieoOpasymole. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpuBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHJIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHHUSIMHU, C JIPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucimor. MexayHapogHas HOMEHKIATypa |
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimioB H.H. bekeroBa. Ilomydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHUE BaXKHEUIINX KUCIIOT.

OcHnoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexayHapoIHas HOMEHKJIaTypa OCHOBaHUW. TpUBHAIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOJECUCTBHUE C KUCIOTHBIMU OKCUIAMH,
KACTIOTaMH M COJIIMHM) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMU) U CIOCOOBI TTOJTy4eHUsI. AMGPOTEPHOCTD.
[Torsitue 00 ampOTEpHBIX THAPOKCHUIAX (HAa MPUMEPE THUAPOKCHUIOB IIMHKA U
AJTIOMHHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE C KUCIOTAMH M IIEI0YaMHU)
U MOJIy4YECHUE.

Conu  (cpenHue, KHUCTblE, OCHOBHBIE, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHple Ha3BaHus cosiel. Dusnueckne u
XapakTepHble XMMHYECKHE CBOMCTBA Ha npumepe cpeaHux coneil. [lomyuyeHwue
COJIEH.

['eHeTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCUHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPENEIIEHUE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NoJIy4yeHue, CoOOupaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAA;

HaOJIOJICHHE B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



03HaKOMJICHHE C 00pa3liaMu OKCHJIOB U OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOHupaHue, pacrno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMojieiicTBrE Bojopoaa ¢ okcuoM menu (II);

UCCIIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUs BEUIECTB C  Pa3IM4HOU
pPacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOW MOJSAPHONW KOHILIEHTpaUUuen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

ONpPEAEICHUE PACTBOPOB KUCIOT U LIEIOYEHN ¢ MOMOIIBIO HHANKATOPOB;

UCclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUI HEUTPpATU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCH A IIMHKA C PACTBOPAMU KUCIIOT U LIEIOYEH;

pelieHrne HJKCIEPUMEHTAIBHBIX 3a1ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
semenToB /I. U. MenaesneeBa

Crpoenue atomoB. XuMuueckasi cBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peaKkiuu.

[lepBbie TOMBITKH KIACCH(MUKAIMK XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax (ceMencTBax) CXOIHBIX 3JIEMEHTOB: IIEJIIOYHBIX U IIEIIOYHO3EMEJbHBIX
MeTaJjlaX, TajJoreHaX, WHEPTHHIX (OIaropoAHBIX) TazaxX. DJIEMEHThI, KOTOPHIC
o0Opa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnuecknit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonnueckass cucrema xumudyeckux odaemeHtoB [l WM. Mengeneesa.
Kopotkonepuonnass u giuuHHONepuoaHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpymmsl (A- u
Bb-rpynmnsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3otomnbl. PagnoakTHBHOCTS.
DONEKTpOHBI. DIIEKTpOHHAsT OpOUTadb. DHEPreTUUYECKWE YPOBHH U IOJYPOBHU
atoma: s-, p-, d-opOutamu. DIEKTpPOHHBIE KOHPUTYpalMd H DJIEKTPOHHO-
rpadudeckue Gopmynsl aTroMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 xumuyeckux 35emMeHToB [lepuonnueckon cucremsl . 1. Menneneesa:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutaam. Gusnueckuit cmpici [lepuoanyueckoro 3akoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TIpynmaM U MEPUOIAM.
HM3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHUYECKHMX DJIEMEHTOB B
nepuoAax M TIpynmnax. XapakTepuCcTUKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanueckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoi CHCTEMBI XUMUYECKHAX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MeHneneeB — y4yeHbld U
CPaKIaHUH.

DJIEKTPOOTPUIATEIIBHOCTh XUMHUYECKUX DSJIEMEHTOB. XUMHYECKasi CBSA3b.
Bungbl xuMuyeckoW CBA3U: KOBAJEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HETOoJIsIpHAsl CBsI3b, MOHHAS CBsI3b. MexXaHU3Mbl O0pa30BaHMS KOBAJICHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmyibl BemecTB. KaTnoHsl u
AHUOHBI.

Kpucranmnuueckue u amopdHbie BemiecTBa. TUIBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsl, aTOMHAs, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenb oxkucieHus. OrmnpeneneHue CTENEHEH OKHUCJIEHUs aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3((UIIMEHTOB METOA0M JICKTPOHHOTO OasiaHca.

DKCIEPUMEHTAIbHOE U3YYEHUE BEIIECTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJJIOB U HEMETAJIIOB;

MOJICJIMPOBAHUE CTPOCHHUS MOJIEKYJ MpPU MOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (pOopMYyT;

MPOBEACHUE  OMNBITOB, WUIFOCTPUPYIOMIUX  MOPUMEPBl  OKUCIHUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakiny pa3ioKeHUs, COSTUHEHU).

MexxknpeaMeTHbIe CBA3H

Peanuzamusas MeXnpeaMETHBIX CBsI3€H TMPH M3YYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIICTCS Yepe3 UCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHATHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIeCcC), HAyYHBIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHajldu3, CHHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, H3MEPEHHE, MOJICITb.

dusnka: SABICHHUS MPUPOMABI, (PU3MYECKHE SBJICHHUS, BEIICCTBO, TEIIO,
bu3uMYecKre BEIWYMHBI, CIAWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOCHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTAUIMUECKUX) TEI, DICKTPUICCKUI
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocunTes, Mporecchl 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIE MOPOJHI,
TI0JIC3HBIC NCKOIIaeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, IPOU3BOJCTBO, XUMHUICCKAE TEXHOJIOTHH, CHIPBE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOopenue u yrayOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOiiCTBA aTOMOB  XUMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepPUCTUKHU (panuyc,
3JIEKTPOOTPULIATETBLHOCTb, SHEprusg WOHU3ALIUHN). [TocnenoBaTenbHOCTD
3aMOJIHCHHS DJICKTPOHHBIX OpOUTalied aTOMOB MaJIbIX IMepuooB. OCoOOEHHOCTH
3alOJIHGHHST  DJIEKTPOHHBIX  opOuTaseil  aroMOoB  OOJBIIUX  TMEPUOIOB.
Ilepuonnueckass cucremMa XHMHUYECKHX DJEMEHTOB B CBETE NPEACTABICHUN O
ctpoeHnr aroMa. CTEneHb OKHCIECHHS W BaJeHTHOCTh. lIpexncraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX 3JIEMEHTOB
(9MEKTPOOTPUIIATENHHOCTb, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCHAOB) OT CTPOEHUS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, >XHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBSA3U: HOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM UM JOHOPHO-AKIENTOPHBIA MEXaHW3M O00pa3oBaHUS
KOBAJICHTHOW CBSI3H.

MexMoneKysapHble B3aUMOJICUCTBUS (BOJOpPOAHAS CBsI3b, CUJIbI BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUIMYECKas,
MOJIEKYJISIpHAst — 1 OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTH CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELIETKH U BUJIA XUMUYECKOU CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XMUMHUYECKHX  pEaKIuu.
Knaccudukaius XUMHUYECKUX peaKIMil MO pa3IWYHBIM MpU3HAKaM (IO YUCITYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, To
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHIO KaTaJau3aTopa, Mo arperaTHOMYy COCTOSIHUIO Pearupyrouux BEIIECTB).

DNEeMEeHTbl XUMHUYECKON  TEpPMOJMHAMHUKH. OHEpPreTUKa XUMHUYECKUX
peakmuii. TeroBort 3G(}EKT XMMUYSCKOW peakmuH. DK30- U IHIOTCPMHYCCKUC
peakun, TEPMOXMMHUYECKUE YpaBHEHMS. 3akOH l'ecca M €ro CclieacTBus.
Brruncnenus no TepMOXMMHAYECKUM YPABHEHUSIM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM peaKkUuu. 3aKOH IEHUCTBYIOIIMX Macc.
@DakTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKUX peakuusax. [lonstue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOr0 paBHOBECUs. DaKTOpBI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi.  [IporHo3upoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEICTABICHUNA 00 M3y4YEHHBIX
AJIEMEHTaX XMMUUYECKOM KUHETUKHU U TEPMOJIMHAMHUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIum. OKucauTenbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTETCHU
OKUCJICHUSA. BakHble OKHUCIWTENM M BOCCTaHOBUTENU. I[lepmaHraHat kamnus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIUTHYECKAs AUCCOUMAIMa. XHWMHUYECKUE pEeaklMu B pacTBOpax.
Teopust snexTponuTHUecKor  auccouuaruu. PacTBopeHwe kak — (U3HKO-
XUMHU4YeCcKkuil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTAJUIOTUAPATAX. DIEKTPOIUTHI
U HEJIEKTpoNUThl. KaTHOHBI, aHMOHBI. MeXaHM3M JAUCCOLMAIMK BEUIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOW CBsi3M. CWIbHBIE M CHa0ble AJIEKTPOJIHTHI.
Crenenp Aucconuanvy, KOHCTaHTa Auccouuanuu. VMIOHHOE MpOU3BEIEHUE BOJBI.
Bogoponueiii  mokaszatenb. MHAMKATOPBL. DIEKTPONUTHYECKAS] IHCCOLMAIMUS
KHUCJIOT, OCHOBAaHHUM U COJIEH.

Peakiuu noHHOTO 0OMEHa. Y CIoBHUS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAILICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHUCIIOT, OCHOBAaHMN M COJICHl B CBETE MPEACTABICHUH OO0 3JIEKTPOIUTHYECKOM
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus comeil. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE H3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJICHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJJIOB U
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJI0pUIa HATPUS);

MCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIUHU OT BO3IEUCTBUSA
pPa3IUYHBIX (PAKTOPOB;

OMBITHI, WITFOCTPUPYIOIINE 00PATUMOCTh XUMUYECKUX PEAKIIU;

UCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHALMN
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIUX IPU3HAKKM MPOTEKAHUS PEAKIMU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIHI);



MPUMEHEHUE MHIUKATOPOB (JaKkMyca, METUIOpanxka u peHondranenHa) as
OmpeieNICHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUM U COJICH;

MPOBEJECHNUE  OMNBITOB, WUIIOCTPUPYIOUIUX  IPUMEPBI  OKUCIUTEIHHO-
BOCCTAHOBUTENILHBIX peakIuil (roOpeHue, peakiuu pa3noKeHus, COeJMHEHNUS);

pacrio3HaBaHUE HEOPraHUYECKUX BEIIECTB C TOMOINBI0 KaueCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne AKCHEPUMEHTAIbHBIX 3afa4 nmo TeMaMm: «OKHUCIUTENIBHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIEKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMmeTaaibl U MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTauioB. (OCOOEHHOCTH CTPOSHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, TMPOCTHIX BelECTB, ayoTpornus. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAs XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3ammozeiicTBUE C  MeTalylaMHd, HEMeTajUylaMH,  BOJIOM,  IIEJI0YaMHu).
XnopoBogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, TIOJIyYEHHUE,
npuMeHeHue. JlelicTBHEe XJiopa W XJOPOBOJIOPOJa Ha OpPraHu3M YeJOBEKa.
Baxuneilmue xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIINX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTETECHH
okucienus. CTpoeHue u (pu3ndecKkne CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOIU(MUKAIIMK KHUCIOPOJa U Cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMHU, METajulaMd, KOHLUEHTPUPOBAHHBIMHU
a30THOW u cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3HUECKHe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBa). OKCHIBI
cepbl KaK NpPEACTaBUTEIN KHUCIOTHBIX OKCHJIOB. CepHHUCTas KUCIOTa U €€ COJU.
Cepnas kuciora, (Qu3HUecKue © XHMHYECKHE CBOMCTBA (00mHME Kak
MpEeACTaBUTENs Kiacca KUCIOT U crnenuduueckue). Comu CepHOM KUCTOTHI.
XVWMHUYECKHUE PEaKIINH, JIeKAIME B OCHOBE MPOMBIIIUICHHOTO CIIOCO0a TOTYICHHS
cepHoil kucioThl. [IpeacTaBneHus 0 XMMUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HUM mpodeccusx. [IpuMeHeHne cepHON KUCIOTHI U cynbhatoB. KadecTBeHHBIC
peakuuu Ha CynbpuUT-, CyIbPuA- U CcyibhaT-aHuOHBI. HaxokmeHue cepsl U ee
COCMHEHUN B NOpUpojae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAOUIEH Cpelbl
COCIMHECHUSIMH Cephl (KUCIOTHBIE MTOKIH, 3arpsi3HEHHE BO3yXa), CIIOCOOBI €ro
MPEAOTBPAILICHHUS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIEC CTETICHU OKUCIICHMUS.

A30T, pacnpocTpaHeHUE B mpupoje, GU3nyeckrue U XMMHUUYECKHUE CBOICTBA
(B3auMoAeiiCTBUE C METalaMH, BOAOPOJOM, KuciaopoaoMm). KpyroBopor azora B
npupojie. AMMHak, ero (uU3MYecKue M XUMHUYECKHE CBOWCTBA (OKHCIICHUE,
OCHOBHBIE CBOMCTBa BOJIHOI'O pacTBopa), NPUMEHEHHE U TMOJy4YeHUE B
7a0opaTopud U MOPOMBINUICHHOCTH. MOH aMMOHUS, JOHOPHO-aKIECMTOPHBIM
MexaHu3M ero oOpaszoBaHus. Coilu aMMOHUS, UX (PU3UYECKHE U XUMHUYECKHE
CBOICTBa (pa3yioeHHWE ¢ B3aUMOJEHCTBHE CO IIEJ0YaMH), HIPUMEHEHUE.
KauectBennast peaxkuust Ha moHbl amMoHus. Oxcunbl azora (I, II, III, IV, V).
AzoTtucTas KUcioTa. A30THasI KUCTIOTa, €€ ModyuyeHne, GU3nIecKue U XUMUYECKHE
cBoiicTBa (0OlMEe Kak MpEeJCTaBUTENsl Klacca KUCIOT U  crHeluduyeckue),
NpUMEHEHHE. XUMUUYECKUE PEAKLHH, JIeKAIIME B OCHOBE IMOJIYyYEHHUsI a30THOMU
KHUCJIOTHI B MPOMBINIUICHHOCTH. Hutpatel u HUTpuTHL. KauecTBeHHBIE peakinuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSAMHU a30Ta (KUCIOTHBIC [IOXKIM, 3arps3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ochop, ammorponHsie Moaupuxanuu (ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XUMHUYECKHUE CBOMCTBA (B3aMMOJCHCTBUE C METaUIaMH,
KHCIJIOPOJIOM, rajloT€HaMu, KOHIEHTPUPOBAHHBIMU a30THOM U CEpPHON KUCIIOTAMMU ).
Oxcuasl dochopa (I, V), dochopHas kuciora, U3MYECKHEC U XHUMUUYECKHEC
cBoicTBa, nojnydeHue. KauectBenHas peakinus Ha docdar-uonsl. [Ipencrapinenus
o rajmoreauaax gocdopa (111, V).

[TonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, (dochopHBIE,
KOMIUIEKCHBIE ynoOpeHus. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpembl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUSI.

VYrnepon, amnorponnsie Moaudukanuu (rpadut, anmas, QysiepeH, rpades,
HAaHOTPYOKM), (U3HUECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3anMoOI€ICTBHE ¢ METAJUIAMH, HEMETANIAMHU, KOHIEHTPUPOBAHHBIMU a30THOU U
cepHoit kucinotamu). [lorsitue 06 agcopbumu. Kpyrosopot yriepoaa B mpupo/e.
Oxcunpl yriaepoja, ux Gu3ndeckne U XMMHUECKHE CBOMCTBA, ICUCTBUE HA JKUBBIC
OpraHu3Mbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MPoOieMbl aTMochepsl,
cBs3aHHble ¢ okcuaoMm yriepoaa (IV). VYronbHas kuciora u ee coiau, HUX
dusnueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W mpuMeHeHue. KapOoHaTsr,
rUApOKapOOHaThl, WX CBOWCTBAa. KadecTBeHHass peaknus Ha KapOOHAT-WOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbIE TOHATHS 00 OPTrAaHMYECKUX BEIIECTBAX KAK O COCMHEHUIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOUHUKU YTIIEBOJIOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI UX NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJOTMYECKU BaXKHBIX OPraHUYECKUX BEIIECTBAaX — JKHUpax, Oelkax,
yriaeBoJlax — W WX POJM B KU3HM 4YeloBeKa. EAMHCTBO OpraHuyeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKHE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJlJlaMU, KHUCIIOPOJOM, YIJIEPOJIOM, TaJIOT€HaMM), TMOJyYE€HUE U MPUMEHEHHE.
Ponw kpemuus B npupose u texuuke. Oxenna kpemuus (IV), kpemHueBast Kuciora,
CUJIMKATHI: (PU3NYECKUE M XUMUYECKHE CBOMCTBA, MOJYyYCHHE U MPUMCHECHHUE B
OBITY M MPOMBINUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, 1IeMEHT, 0eToH, *kene300eToH. [Ipobaembl 6e30macHOro MCHOIb30BAHMS
CTPOUTEIIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOM KU3HHU.

Bbop. Ocobennoctu ctpoenust aroma. O61mMe npeacTaBieHus: 0 GU3MUIECKUX
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEepUMEHTAIbHOE U3YYCHHUE BEIIECTB U SIBJICHUN:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOIHBIX XJIOPUIOB (TaJOT€HUIOB);

IIPOBEJICHNE OMNBITOB, OTPAXKAIOUIUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3Yy4YEeHHE CBOMCTB COJISTHOM KUCIIOTHI;

IPOBE/IEHNE KaYECTBEHHBIX PEaklUil Ha XJIOPUJI-, OPOMUA- U MOIUI-UOHBI U
Ha0JII0ICHHE TPU3HAKOB UX NMPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MIPUPOIHBIX COSTUHEHUM;

HaOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHNE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KUCIIOTHI,

NPOBE/ICHNE KAueCTBEHHBIX PEAKIUi Ha CynbPua-, cylnbPuT- U Cyibdat-
MOHBI ¥ HAOJIIOICHUE TPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE ¢ (DU3MYECKUMHU CBOMCTBaMHU a30Ta, Gochopa u ux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJiydyeHue, coOHupaHHe, paclio3HaBAaHME M H3YyUYECHHE CBOWCTB aMMUaka,
W3yYEHHUE CBOMCTB COJIC aMMOHHS;

MPOBEJCHNE KauYE€CTBEHHBIX PEaklMil HA MOH AaMMOHUS, HUTPUT-, HUTPAT- U
docdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

M3y4YE€HUE B3aUMOJICHCTBHSI KOHUEHTPUPOBAHHOW a30THOU KHUCJIOTBI C MENIBIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJICH;



03HAKOMJICHHE C MOJEISMU KPUCTAIUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

POBEJCHUE KAUYEeCTBEHHBIX pEaklUid Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE NMPU3HAKOB UX MPOTCKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pEllIeHNE FKCIIEPUMEHTAIbHBIX 3a/]a4 10 TeMe «BakHeline HeMeTauibl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetamioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJOXeHUs B [lepuoauueckoit cucreme
xumuueckux 3nemenToB . . MenneneeBa u ctpoenusi atomoB. Metamisl A- u b-
rpynn. CTpoeHuEe MNPOCTHIX BEHIECTB — METaUIoB. MeTauimdeckas CBsI3b U
MeTaJUTMYecKas KpUCTaInuecKas pemierka (MpUMUTUBHAS KyOudeckasi, 00bEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHEleHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYIAKOBaHHAs). 3aBUCUMOCTb (PU3MYECKHUX CBOMCTB
METAJJIOB OT CTPOEHUS KPUCTAIIOB. OJIECKTPOXUMUUYECKUN Pl HANPSKCHUN
MeTtauioB. OOmKe XUMUYECKHEe CBOMCTBAa MeTallIoB. OOIIHME CIOCOOBI MOTyYeHUS
METAJJIOB, METAJLUTYPIusi. DJIEKTPOJIU3 PACILUIABOB U PAaCTBOPOB COJIEH KaK OJIUH U3
crioco00B TONydeHUss MeTauioB. I[loHATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
Oponza). [IpumeHeHe METAJIOB 1 CIIJIABOB B OBITY W MIPOMBIIIIJIEHHOCTH.

Memannwvt A-2pynn

[[lenouynble MeTaimbl: MoJjiokeHue B [lepuoandeckor CUCTEME XUMHUYECKHX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
du3nYecKrue 1 XMMHYECKHE CBOMCTBA (HA MpUMEPE HATPHUSA U Kajaus), MOJTydeHHE.
OKcuabl ¥ TUAPOKCUIBI HaTpUs U Kaius. [[puMeHeHue MeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KaJIUSL.

[[lemouHO3eMENbHBIE METAdJAbl MarHMdid W KaJdbLIMM: TIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux sjeMeHToB [[. . Menneneesa, ctpoeHue
X aTOMOB, HAX0XJCHUE B NMpHpoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmue cOeIMHEHMS Kalblldsd U MarHus (OKCHJ, THIPOKCHI,
COJM), CBOMCTBa, mpuMeHeHHe. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B npupoze.



ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoKAeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THAPOKCHUIA
amomuHus. [[puMeHeHne antOMUHUS U €r0 CIIJIABOB.

Memannwot b-2pynn

OO6mast xapakTepucTHKa MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxkenue B Ilepuomnueckor cucreme XuMu4eckux odsemeHros [, .
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJIE€HHUE «IIpOBasia» AJIEKTPOHA Ha
npUMepe CTPOCHHsI aTOMOB XpoMa, Meiu, cepeOpa. BasieHTHbIe COCTOsSIHUSA aTOMOB
d-371eMEHTOB, CTEMEHU OKHUCIEHUS AaTOMOB B COCIMHEHUSIX. 3aBUCHUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHIOB METAJJIOB OT 3HAUYCHUS
CTEMIEHU OKUCIICHMS DJIEMEHTa B COCIIMHEHHM (Ha MpUMEpEe COCAMHEHUN Xpoma).
[TepBoHayanbHbBIC MPEACTABICHUS O KOMIUJIEKCHBIX COCIMHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTeNeHU oKuciaeHus. OOiue KpaTkue
npeACTaBiICHUss O (PU3MUECKUX U XUMHYECKMX CBOHCTBaX IPOCTBHIX BEIIECTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coyisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHUAYHBIX KOMILIEKCax cepebpa u
menu. KauecTBeHHbIE peakiiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUA. XapaKTePUCTHKA (PU3UUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(OTEpHBIE CBOWCTBA OKCH/Ia U THAPOKCUIA.
KauecTBeHHbIE peakliy HAa KATHOHBI LIMHKA.

XKeneszo: cTpoeHue aroma, CTENEHU OKHCIEHUS. HaxoxklieHwe B NpuUpoeE.
duU3nYEeCKUEe 1 XUMUYECKHUE CBOWCTBA Keje3a, IPUMEHEHUE. bruoornueckas poJib
xene3a. Oxcuapl, ruapokcuasl u comu xkenesza (II) m xenesa (III), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEHHbIE peakIMd Ha KAaTHOHBI >kene3za (2+) u
xenesza (3+). UyryH u ctanb — CIUiaBbl Kene3a. [[pon3BOACTBO YyryHa W CTalu.
DKOJIOTMYECKHE MPOOIEMBI, CBA3aHHBIE C METAJUTYPru4eCKMMHU TPOU3BOICTBAMM.

DKCIEPUMEHTAIIBHOE U3YYECHHUE BELIECTB U SIBJICHUN:

O3HAaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEINPOBAHUE METAUIMYECKOW KPUCTALUIMYECKON PELIETKY;

U3YyUYCHUE B3aUMOJCHCTBHS METAJUIOB C BOJOW, C pPacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0BaHUE MPOILIECCOB 3JIEKTpOau3a pacTtBopoB xjopuaa meau (1) u
noauaa Kaus, KOppo3ul METAIIOB;

n3ydeHrue OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KalbLIUSA W HATPHUS C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposaa (IV) u kucinoramu;

M3Yy4YEHHE CBOMCTB KapOOHATOB U TMIPOKAPOOHATOB KaJbLIUsl, )KECTKON BOIbI;

W3y4YEHUE MPOLIECCOB IOIYUYEHUS THUAPOKCHUIIOB XKeje3a, X XHUMHUYECKHX
CBOMCTB,;



M3YyUYEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHUS, [IMHKA, )kene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0JICHUE U OTNKCAHWE OKPAIIMBAHMS IJIAMEHU MOHAMM HATPUSsl, Kaaus U
KaJbIUs;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMHUHUS, THIPOKCHIA
xpoma (III) u rugpokcuia urMHKa;

pEIICHUE SKCIEPUMEHTAIBHBIX 33Jad Mo TeMe «BaxHeline MeTamuibl U UX
COEIMHECHUSD.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa u Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeENIOBEKAa. BakHelinue
BEI[ECTBA W MaTepHalibl, 00JIaCTH WX MPUMEHEHUs. be3ornacHoe HCIob30BaHHE
BEIIECTB M XUMUUYECKUX peakuuil B ObITy. IlepBas moMoIs npu XUMHYECKUX
0’KOrax U OTPaBIICHUSAX.

HoBbie MmaTtepualibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON T'PaMOTHOCTU. XHUMHUSI U 3JI0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIWHCHHMU I (PYyHKIIMOHUPOBAHMUSI
opranusma 4enoseka. [loHaTre o 370poBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arpsI3HECHUE OKPYXKAIOIIEH cpebl. DKOJIOTHYECKHUE MPOOJIEMBI,
CBSI3aHHBIE C COCAMHECHUSIMU yTIIepoa, a30Ta, Cephl, TSHKEIbIX MeTAUIOB. [loHATHE
o IIJIK. Poip XxumMuu B pelieHrnu SKOJIOTHIECKUX TTPOOIIeM.

OKCIEPUMEHTAIbHOE M3YYEHUE BEIECTB M SABJICHUI: O3HAKOMJICHUE C
oOpasamMu MaTepuajoB (CTEKJIO0, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTepualbl),
ONpeAeICHUEe KHUCIOTHOCTA TMPUPOAHBIX BOJ, MOJEIMPOBAHUE IpoIlecca
00pa3oBaHUs KUCIOTHOTO JOXK/s, U3yUYCHHUE €TO BO3JICHCTBUS HA MaTEPHUAIIBI.

IToBTOpeHue W 00001IeHMe 3HAHMH OCHOBHBLIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepnonnueckuit 3akoH u [leprnognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEMHEHUH B IEPUOJAX U IPYIIIAX.

CtpoeHne BenecTBa B TBEPJAOM, KHIKOM M Ta3000pa3HOM COCTOSHHUH. Bub
XUMUYECKOU CBS3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAIIUYECKON
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanus XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XHUMUUYECKUX NPEBPALICHUN B
Pa3IMYHBIX YCIOBHUSX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHHETUKU H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluy B pacTtBopax. I maponus coner. Peakuun oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOIIN3.



CBoiicTBa KHCIIOT, OCHOBaHMW M coJed B CBeTe NpeAcTaBiIeHUU 00
ANEKTPOIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanust MeXINpeIMETHBIX CBSI3ed NpU HM3YYEHHH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ MOHATHUMA, IPUHATHIX B OT/AEIbHBIX €CTECTBEHHBIX HayKaxX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (aKT,
rUMoTe3a, TEeOopHs, 3aKOH, aHalIu3, CHHTE3, KilacCUpUKAlMs, MNEPUOAUYHOCTD,
HAOJIIO/IEHUE, HKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEpPEHUE, MOJENb, TEXHOJIOTHS,
MaTepHUaIbl.

®uzrka: BEIIECTBO, TeNO, (U3MUECKHE BEJIWYUHBI, €IUHUIBI HU3MEPEHHS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIE COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, >KUJIKOCTEH U TBEPABIX (KPUCTALIIMYECKUX) Tell,
KPUCTAINTMYECKAs pEIIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJMOAKTUBHOCTb, ajbda-, 0eTa- 1 raMMa-u3yueHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MMOTYIIPOBOIHUKH, JUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3yiokeHre 0eoro cBeTa B CIEKTP.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH 0OOMEHA BEILIECTB,
MUHEpalbHbIE yIOOpPEHUs,, MHKPOIJIEMEHTBl, MaKpO3JEMEHThl, IUTATEIbHbIC
BEIIIECTBA.

I'eorpagusa: armocdepa, ruapocdepa, MUHEPATIbl, TOpPHBIE TMOPOAIHI,
M0JIE3HBIE NCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI, IUIAHETa 3€MJIS.

Texnomnorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOMN MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTH 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpoOlleCCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMAJIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3yiabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOILIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJIE€AUI0, MOHMMaHUE 3HAYEHUS XUMHUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpaskIaHCKOTr0 BOCIIMTAHMS:

NPEACTAaBICHUE O COLMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUM B KOJUIEKTUBE, IMPOSBICHUE KOMMYHUKATUBHOW KYJIbTYphl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIeHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B Ipoliecce yueOHOU U
BHEYUYCOHOU IEATEIIHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJCHHUE W TOCTYNKU CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJEACTBUUN
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIs
MMOHUMAaHHUSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAaY4YHOTO MO3HAHUA JJIsI Pa3BUTHS KaXKJOr0 4elOBeKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJIM M MECTa HayKu «XUMHUS» B
CHUCTEME Hay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HABaTeJIbHAS MOTHBAlUSI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEI0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KW3HHU, OCO3HAHUE MOCIEICTBUA H
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYaIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YENIOBEKA U K MCCIIEIOBATEIbCKON 1eATETbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaau3allii B 3TOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAaHHE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNIKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalollled Cpejabl; OCO3HAHUE TJIO0ANBHOTO XapakTepa HSKOJIOTHYECKUX
npoOJieM U TMyTel MX penieHus; CIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
IpU U3YYECHHH XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKpYXKAIoLleW Cpeaoi;
AKTUBHOE HEIPUITHE JEHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAKOIIEH Cpele;
OCO3HAHME CBOEH POJIM KaK IrpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOM M COLHUAIBHOM CpEI; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOMN AESITEIbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl O0YYaAIONMIMXCS, OCBOUBIIHUX MPOTpamMmy IO
XHUMHHU OCHOBHOTO 00111er0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEKIPEIMETHBIX) MOHITHHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W IMpOoUEecC MOo3HaHUs (BEIECTBO, CBOMCTBO,
OHEPTrUs, SBICHUE, HAYYHBIA (AaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIaJICHNE YHUBEPCATHHBIMH YUEOHBIMH JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHHUKAaTHBHBIMH, PEryIsTUBHBIMU), BAXKHBIMU Ui TIOBBILIECHHUS
3 PEeKTUBHOCTU OCBOEHHSI COAEpPKaHUS ydyeOHOro mnpeamera, (GopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh WX MCIOJI30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aemcTBus:

YMEHHSI MCIOJIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUHU
3HAHUMW: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACISATH UX CYIIECTBEHHBIC
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 000011aTh, BBHIOMpPATh OCHOBaHUS IS KiIacCUpUKAIUU U
CHUCTEMATU3ALNN XUMHUUYECKUX BEHIECTB U XUMHUYECKHX PEAKLHI; YCTaHABIMBATh
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKICHHS (MHAYKTUBHBIC, JEAYKTHUBHBIE, TI0O aHAJIOTHH);
npejiaraTb KpUTEPUU M BBISABIIATH OOIHME 3aKOHOMEPHOCTH M MPOTHUBOPEYUHS B
M3Yy4aeMBbIX Mpoleccax W SIBJICHUSAX; NPOBOJIUTHh BHIBOABLI M 3aKIIOUCHUS, YMECHUS
NPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATHUS (NIPEIMETHBIE W METarpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XMMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMUYECKas
dbopmyna U ypaBHEHHE XUMHYECKON peakIuu — NP PEelIeHUU Y4eOHBIX 3a1ad; C
Y4€TOM JTHUX MOJCIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMbIe
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBble mucciexoBarTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHHWS BEIECTB W SBJICHUM Ha
AMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOM U
MPOEKTHO-UCCIIE0BATENBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATU3UPOBATH (DAKTHI, BHISBIISTH
u GopMyIHpoBaTh MPOOJEMYy, ONPENSaTh IeIb W 3aJlaud, COOTBETCTBYIOIIHE
peLIeHHUI0 TTPOOJIEMBI; MPEIJIaraTh ONMUCATEILHYIO WIIH OOBSICHUTEIBHYIO THIIOTE3Y
W OCYIIECTBIISITh €€ MPOBEPKY; YMEHHS MIPOBOAUTH HU3MEPEHUS HEOOXOIUMBIX
rapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOMIOAESHUS H SKCIEPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIBHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IEHNUS W BBIBOJBI MO pE3yJIbTaTaM IPOBEICHHOTO OIBITA,
KCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON padoTe;

Pabora ¢ ungopmaumeii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(POpMaIuu (Hay4dHO-

MOMYyJsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpIKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHANM3UpOBaTh HH(MOPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh U HENPOTHUBOPEYUBOCTh, OTOUPATh U HHTEPHPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO Ji1 peuieHus y4eOHOM 3a/layd; yMEHUs NPUMEHSTH
paznuuHble MEeTOoAbl W (POpMyIHMpOBaTH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMaIi, HeOOXOAUMOW s BBIMIOJIHEHMS] Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIMOHHO KOMMYHHMKATHUBHbIE TEXHOJOTMM M PAa3jIMYHbIE ITOMCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Tpaduku, auUarpaMMmbl, TaOJHIbI, PUCYHKH U Jpyrue
(GopMbl); YMEHMsI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HHpOpMalMe; NpUMEHSITh MeXNpeaMeTHble (duznueckue U
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJIBI, (HOpMyIbl, aOOpeBUATYPbI, HOMEHKJIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTrJIsATHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THUCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIepUMEHTa (HCCIIeI0BATEIBCKON
71a60paTOPHON MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJA€ AUanora u
(M) TUCKyCCUU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBaTh UCH,
(bopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIHHO BBITIOJIHEHUSI MTPEII0KEHHON
3a/1a4u.

2) yMeHHUs Y4eOHOr0 COTpyAHUYECTBA (TPYNIOBas KOMMYHUKAIIHSA):

y4acTBOBaTh B TPYIIOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThl, OMpPENENSATh CBOIO POJb, PACHPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOI YacTh palOOThl, KOOPAHMHHPOBATH CBOU
JNEUCTBHSI C JCUCTBUAMH JIPYTUX YJIEHOB KOMAaH[Ibl, ONPEAENSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMbI Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBAaTh B
oOcyXJieHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryiasiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE JeiiCTBUS

OBnajieHHe YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU ACHCTBUSIMU
BKJIFOYAET PA3BUTUE CAMOOPTaHU3AMU, CAMOKOHTPOJS, CaAMOKOPPEKLIHMH, B TOM
YUCIe:



YMEHMS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHrs yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pellIeHUH Y4eOHOU WU
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHUS W BBIBOJBI, MPOTrHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
MPOLIECCOB; AHAJIMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUIAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHH OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIee COJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXIY
co00li, YTO TO3BOJISECT PEATM30BLIBATH YIUIYOJEHHOE H3Yy4YeHHE KaK B paMKax
OTACJNBHBIX KJIACCOB, TaK M B paMKax peaju3alud HWHIUBUYaJbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHU, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHE
opranuzaiuu. [lo 3aBepiieHHH peanu3alid MPOTPaMMbl YTIIyOJICHHOTO YPOBHS
oOydJaromuecsi CMOTYT JeTajJbHEe OCBOMTH Marepual, OBJIAACTh PACIIMPEHHBIM
KPYTOM IOHSTHI U METOJOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeamerHble pe3ysbTaThl BKIIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOCO0OB ACHCTBUM, cHenUuUUECKUX I TPEeAMETHOMN
obnmactu «XWMHUS», OCHOBHI HAYYHOTO MBIIIJICHUS, BHJIBI JCSITCIHHOCTH IIO
MOJIyYCHUIO HOBOTO 3HAaHUA, €ro MHTEpOpEeTaluH, MpeoOpa3oBaHUI0 U
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W pEabHBIX KU3HEHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTH YCIEITHOTO OOyYeHHS Ha CIEAYIOIIEM YpPOBHE
o0Opa3oBaHUsI.

K xonmy oOyuenus 6 8 knacce y oOywaromierocs OyayT chHOpMHUPOBaHBI
CIICIYIONUEe TPEIMETHBIC pPEe3yabTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METaJlJl, HEeMETa/ll, auIOTPONHs, MNPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JIOJsl XHMMHYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Ia30B, OKCHJ, KUCIOTAa, OCHOBAaHHUE,
coJib, aM(OTEepHbIH OKCHUJl, aM(OTEpHBIH THUAPOKCHUJ, XUMHUYECKas peaxuus,



KJaccuuKalus peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3I0KEHUS, pPEeaKIuu
3aMelIeHus, peakluu OOMEHa, PK30- U DHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; AIpO aToMa, DJICKTPOHHBIM CIIONM aToma, aTOMHasi OpOUTAllb,
paanyc aroMa, XMMHYECKasl CBSI3b, MOJIAPHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBSi3b, HWOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIECTBa
(mpolieHTHasT KOHIIGHTpAIMsl) B pacTBOpE, MOJSipHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; AIEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHUCIICHUE " BOCCTAHOBJICHHUE, OKUCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU, METO] AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHUUYECKHX MOHSATHUM U
OPUMEHSTh 3TU OHATHS MIPU ONKMCAHUM BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (JOPMYJI BEIIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKIU;

OTIPENIECNIATh BAJICHTHOCTh aTOMOB D3JIEMEHTOB B OWHApPHBIX COCAUMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX, MPUHAJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (popMyrnam, BUJIBI XUMHUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, l[lepuomnueckoro 3akona [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHH, 3aKOHA ABOTaJIpo U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJaxX
NO3HAHMS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX W TEOPETHUYECKHX METOJax
UCCJIEOBAHUS BEIIECTB U U3YyUYECHUS] XUMUYECKUX PEaKLU;

JNEMOHCTPUPOBaTh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB OT UX NoyioKeHus B [lepuoguyeckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoanueckoii
CUCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnmna (A-
rpynma)» u «nobounas noarpynma (b-rpymma)y, «manabsie TEepHOIb» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH 00O3HauYeHUsA, KOTOpble UMEIoTcs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
s/1pa, 0011Iee YUCIIO IEKTPOHOB U PACIIPEICIICHHE UX 10 AIEKTPOHHBIM CJIOSAM);

OOBSICHATH CBSA3h TMOJIOXKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
pacnpenesNieHueM JJEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MIEPHUOIOB;

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPraHMYECKUE BEIIECTBa,
XUMUYECKHUE peaklnu (110 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TernoBoMy 3hdexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJIbI, OOLINE XUMUYECKHE
CBOMCTBA OKCHJIOB, KHCJOT, OCHOBAaHUN U COJEH, T€HETUYECKYIO CBS3b MEXKIY
HUMH, TIOATBEPXKIAsl MPUMEpPAMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAA U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISX MPOMBIILICHHOCTH,
BO3MOKHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHSITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX MPEBpallICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJII0 XUMHUUYECKOTO AJIEMEHTa B COSJUHEHUH,
MAacCOBYIO JOJII0 XMMHYECKOr0 3JieMeHTa 1o (opMmysie COCIUHCHHS, HAXOJUTh
npocTeniny (GopMyy BenecTBa o MacCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIAPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUEThI IO YPABHEHUSAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEILHON NESITEIPHOCTH — aHalu3 |
CUHTE3, CpPaBHEHHE, 0000IIECHNE, CUCTEeMAaTH3aIINI0, KIacCU(PUKAINIO, BHISBICHHUE
NPUYMHHO-CIICICTBEHHBIX CBSI3¢M — i1 HW3Y4YeHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIMii, €CTECTBEHHO-HaYyYHbIE METO/bl MTO3HAHUS — HAOJIOJICHHE,
U3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pCaJibHbIi M MBICICHHBIA) — IS
OCBOCHHUS YUCOHOTO COJICpKaHMUS;

pacKpbiBaTh  CYIIHOCTH IPOIECCOB  OKHCICHHS W  BOCCTAHOBJICHHS,
COCTaBJISITh YPaBHEHHUS IPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUuii
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

yCTaHABIIMBaTh CBSI3U MEXAY pealbHO HAOMIOJAEMBIMU XUMHUYECKUMU
SBJIICHUSIMHU M TIPOIECCAMU, MTPOUCXOMSIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
IPYrUX y4€OHBIX MPEIMETOB;

coOmomaTe mpaBwia  Oe3omacHoM  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMHU BBITOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHIO U COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MacCcOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 1o TemMe «OCHOBHBIE KIIACChl HEOPraHUYECKHUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMeHUs 0e30MmacHOro oOpamieHus C BeleCTBaMH, UCTOJIb3yeMbIMU
B TMIOBCETHCBHOMW JKM3HU, a TAK)KE€ 3HAHWE TIPABWII TIOBEJICHHSI B MEIIAX COCPEKCHHMSI
310POBbsI U OKPYKAIOLIEU CPEIbL.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT chopMHUpoOBaHbI
CIICMYIONINE TIPEIMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YriayOJECHHBIM
yYpOBHE:

PaCKpbIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHUOH, AaHWUOH, DJIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasi peakius, TEIioBoi »(hPeKT peakiuu, MOjab, MOJISPHBIMI
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUAPOJU3 CoJield, oOpaTuMble W HeEoOpaTUMbBIC pEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH, OKHUCIUTENIb, BOCCTAHOBUTEIb,
OKHCJIEHWEC W BOCCTAHOBJICHHE, DJIEKTPOJU3, aIoTpornus, amMQpOTEPHOCTD,
XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METAJIMYECKAs), MEKMOJCKYISIPHBIC
B3aMMOJICHCTBUSL (BOJOpOJIHAsI CBsi3b, CWIbl BaH-nep-Baanbca), KOMILUIEKCHbBIC
COCIMHEHUS, KPUCTANIMYECKUE peleTKH (MPUMUTHUBHAS KyOudeckas, o0OBEMHO-
IIEHTPUPOBAHHAS KyOuueckas, I'paHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbpHas IJIOTHOYIIAKOBAaHHAsI), KOPPO3Usl METAJUIOB, CILIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalau3, XUMUYECKOE PABHOBECUE, DIIEMEHTHl XUMUYECKON
TEPMOJAUHAMUKH KAK OJTHOW U3 TEOpETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHITUH U
OPUMEHATH 3TH HOHITUS NIPU ONUCAHUH BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUSI ()OPMYI BELIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHH;

ONpPENEATh BAaJCHTHOCTh W CTEIEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEOUMHEHUSAX PA3JIMYHOTO COCTaBa, NIPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKHX COEJUHEHHMSX, 3apsA]l HOHA MO
XUMUYECKOW (hopMylie, XapakTep cpellbl B BOJHBIX PAcCTBOPAaX HEOPTraHHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATH €TI0 IOHUMAaHUE:

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio Qopmy lleproamdeckoit
CHUCTEMbl XUMHYECKHX 3JIEMEHTOB: pa3jiMyarh MNOHATUA «A-rpynna» u «b-
IPYIIay, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHSITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuogmyeckoil cucreme ¢
pacrpesieIeHueM »JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSAM, MOIAYPOBHSIM H
opOuUTassiM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

BBIACJIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB JJIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHJIOB) B Tpejeiax MaJjiblX MEPHOJIOB U TJIABHBIX MOATPYII C
y4e€TOM CTPOCHUS X aTOMOB;

PACKpBIBATh CMBICII TEOPUH JIEKTPOJIUTUUECKON AUCCOLMAIMK, 3akoHa ['ecca
U €ro CJIEJCTBUHM, 3aKOHA JEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEW H3MEHEHHS
CKOPOCTH XMMHWYECKOW pEaklMu, HampaBiIeHUsS CMEIICHUS XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHBIX (DaKTOPOB;

KJIacCU(PUIIUPOBATh XUMUYECKUE DJJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TerI0BOMY 3(¢eKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, MO0 W3MEHEHHIO
CTEMEHEeW OKMUCIICHHS XUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTaan3aTopa);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHCHUH, MOATBEP)KIas ATO OIMKMCAHUE
npuMepaMyd  MOJIEKYJSIDHBIX UM HMOHHBIX  YPaBHEHUW  COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKIUM;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUUECKON JUCCOLMALIMM KUCIIOT, HIEI0Yen
M COJIeH; TOJIHBIE M COKpAIEHHbIE YpaBHEHHUS peakIuii HOHHOro OOMEHa,;
peakiui, MOATBEPKAAOIINX CYUIECTBOBAHUE TI'E€HETUYECKOM CBA3U MEXIY
BEILECTBAMU PA3JIMYHBIX KIACCOB;

pacKpblBaTh CYIIHOCTh MPOLECCOB THAPOJIHM3a COJEd IOCPEICTBOM
COCTaBJICHUSI KPaTKUX MOHHBIX U MOJEKYISPHBIX YPaBHEHUI peakiuii, CyIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0ajaHca 3TUX PEeaKLUid;

IpeACKa3bIBaTh XapakTep Cpeabl B BOJAHBIX PACTBOPAaX COJEH;

XapaKTepu3oBaTh (OMUCHIBATH) (U3NUECKHE M XUMHUYECKHE CBONCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, TpaduT, anmas, KpeMHuid, 60p, a3ot, Gpocdop,
cepa, XJop, HATPUM, Kalluil, MarHui, KaJIbIAM, ATIOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMH CIIOKHBIX BEHIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpoB (aMMHakK, XJIOPOBOAOPO, cepoBomopon, okcuasl yriepoma (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (III, V), ceprr (IV, VI),
CepHHCTasi, cepHasi, a30THas, ¢ocdopHasi, YrojbHas, KpPEMHHEBAas KHUCIOTHI,
okcuabl U Tuapokcuabl MetamnoB [A-IIA-rpynn, amomunus, meau (I1), nuHka,
xenesa (I u I11));



MOSICHATH COCTaB, OTAEIbHBIE CIMOCOOBI TMOJYUYEHHUS M CBOMCTBA CIOMXKHBIX
BELIECTB (KHUCIIOPOACOAEPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCIIOTBl U MX coiin, ranorenusibl kpemuus (IV) u gpocopa (III u V), okcua u
ruapokcu xpoma (III), mepmanranar kanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIAX SKOHOMHMKH,
MCIIOJIb30BaHUE /JIs1 CO3/IaHUsI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTUH;

IIPOBOAUTE PEAKIIUU, MOATBEPKIAIONMINE KAYeCTBCHHBIM COCTAB Pa3IMYHBIX
BEIIECTB, PacMoO3HAaBaTh ONBITHBIM IMyTEM COJEpKaIIfecs B BOJHBIX pacTBOpax
WOHBI: XJOpHUI-, OpoMua-, HMonua-, cyiabdar-, docdar-, kapOoOHAT-, CUIUKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KaJjbllvs, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSICHATHh M MPOTHO3HPOBATh CBOMCTBA BAXKHEUIINX M3Yy4aCMbBIX BEIICCTB B
3aBHCHMOCTH OT MX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWMCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX HA OCHOBE PACCMOTPEHHBIX JJICMEHTOB XWMHYCCKOW KHUHETUKH M
TEPMOJIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJIEKYJISAPHYIO U MOJSIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa IO (opMylie COCAMHEHHS, MaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHILIGHTpAIlMI0 BEIIeCTBA B pAcCTBOpPE, HAXOAWTH
npocTerIIyro (hOpMyITy BEUIECTBA 10 MACCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 10 YPABHEHUSIM XMMHUUYECKUX PEaKIUi C y4eTOM HEeJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOIO BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

cobmomaTe TpaBuia  Oe3omacHOW  paboOTBl B JA0OpaTopuu  IpHU
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAsl M OOOpyAOBaHHS, a TakKXKe IMpaBuia
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO TMOJYYCHHIO U COOMPAHUIO
razooOpasHbIX BEHIECTB (aMMHMaka M  YIVIEKUCIOTO Ta3a) U PEUICHUIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yJIbTaThl
sKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTENIbCTB, TPA(PUKOB, TAOIUI] ¥ BBHISABIIATH
IMIHUPUYECKHE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIBHOW JEATETBHOCTH (aHAIHU3 |
CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTeMaTH3allul0, BBISBICHHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAHMS (HAOJIIOJeHUE, U3MEpPEHNE,
MOJICIUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );



NpUMEHATh  MpaBuja  0e30macHOro  o0palleHus C  BEUIeCTBaMH,
UCIIOJIb3yEMbIMU B TIOBCEAHEBHOM JKU3HM, IIpaBWja [OBEAEHUS B IENAX
cOepexeHusi 370pOBbS U OKPYXKAIOIIEH NPUPOAHOM Cpeabl, MOHUMAaTh BpEX
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINpPENEICHHBIX BEIIECTB,
MOSICHATh Ha IPHUMEpPax CrocoObl YMEHBIIEHUS U MPEAOTBpPALIEHUS UX BPEIHOTO
BO3JIEHCTBHUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE NpeJCTaBlieHus O chepax npodeccruoHanbHOU
NEeSTENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st Tpo(ecCUOHAIbHOM OpUEHTAllMM W JJIi OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npoGUIBHOTO TpeIMeTa MpH MPOAOCHKEHUH OOyueHHs Ha YpPOBHE CpPEIHEro
o01iero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATENILCKON N1€ATETbHOCTH
XUMHYECKOM W XHMMKO-3KOJIOTMYECKOW HANpPaBICHHOCTH, NPUOOPECTH OMbBIT
NPOBEJICHUs YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbBIX OpraHu3aluii,
a TaKXke opraHu3anuii (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgposbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 10 2
JESITeTbHOCTH YeJIOBEKa
BemectBa 1 xuMuyeckue
1.2 28 1
peakiumn
Hroro no pazneny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonsitue o razax.
2.1 19 1 1
Kucnopon. Oxcupt
Bopopon. Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBopel. [Tousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN




[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 18
XUMHUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIUTENTHHO- 16
BOCCTaHOBHTEJILHBIC PEAKITHH
Hroro no pazgeny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O0 136

[TPOI'PAMME




9 KUIIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo u XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| 0 g
' BEIIIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 : :
XMUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 )
' XUMHYECKHE PEaKIIUU B pacTBOpPax
Hroro mo pazgeny 36
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO61as XxapakTepUCTUKa XUMUYECKHX g |
' aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 12 1
COeIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

3.1 OO01mue cBoiicTBa METAIIOB 10
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 22 2
Hroro no pazgeny 32
Pasnen 4. Xumus u okpy»aiomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5
Paznen 5. O60061menne 3HaHuii
51 [ToBTOpeHue 1 0000IMIEHNE 3HAHMIT 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro no pazneny 10
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUN BO3HUKHOBEHUS U
pa3BUTHUSA XUMUU. XUMHSI B CHCTEME HAYK

Tena n Beniecta. ®uznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

du3znyecKkrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METO/IaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumudeckoi nHGopMaIum

[IpencraBneHuss 0 HAyYHOM TIO3HAHUU Ha
AMITUPUYECKOM yYPOBHE: HAOIIOCHHE,
HM3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE.
[TonsaTre o MeTo1ax pabOThl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIHHON
XUMHUYECKOH JabopaTopun

[IpakTnueckas paborta Ne 1 mo Teme
"[IpaBuna paboTsl B 1a00paTOpUN U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucTeie BENIECTBA U CMECH




9 CriocoOBI pa3iesieHust cMece
[Ipaktuyeckas padora Ne 2 o reme

10 "Pa3nenenue cMecelt (Ha MpUMepe OUNUCTKU
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJTBI

12 XUMUYECKUE AIEMEHTHI

13 [IpocThle 1 cnoKHBIE BELIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHUS

15 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB

17 Onpenenenre BaJJIECHTHOCTH aTOMOB 10
dhopmynam OMHAPHBIX COCTMHEHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYJISIPHOM

19 MAacChl BELIECTB, MOJISIPHOW MacChl, MacChl
BEIIECTB M KOJUYECTBA BELIECTBA

20 MaccoBast 10151 XUMHYECKOTO 3JIEMEHTa B
COEIMHEHUH

)1 Brruncnenus MaccoBO# 1011 XMMUYECKOTO
aJieMeHTa 1o GopmyIie coeHEHUs

” Haxosxnenue npocreiiiiei hopmyIisl
BEILECTBA II0 MACCOBBIM JI0JISIM 2JIEMEHTOB
Beruucnenus npocreimeit popmyisi

23 BEILIECTBA M0 MACCOBBIM WJIM MOJIbHBIM

J0JISAM 3JICMCHTOB




24

Komnnuectso Bemiectsa. Mosb

BzauMocBs3b KOJIM4YE€CTBA, MaCChl U YHCJia

25 CTPYKTYPHBIX €IMHUIL BELIECTBA

26 MomnsipHast Macca CMECH BEIIECTB

7 MouJibHas 101 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH

73 Haxoxnaenue npocreiimen GopMyIsl
BEILECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

79 XUMHUYECKUE ABICHUA. XUMUYECKas PEaKIUs
U €€ NPU3HAKU

30 3aK0oH COXpaHEHHUs MAaCChl BEIIECTB

31 ATOMHO-MOJIEKYIsIpHas Teopus. JKU3Hp U
nestenpbHOCTE M. B. JIoMoHOCOBaA

32 XUMUYECKUE YPABHEHUS

33 TuIbl XUMUYECKUX pPEaKIIHil
Pacuérel N0 XMMUYECKUM YpaBHEHUSIM

34 KOJINYECTBA U MACChl UICXOHBIX BEIECTB WU
MIPOAYKTOB PEaKLIUU
Bbluncnenus mo ypaBHEHHUSIM XUMHYECKOU

35 peakLMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WX MPOYKTOB PEaKLUU
Bobiuncnenus mo ypaBHEHUSIM XUMHYECKOU

36 peakLMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHTOB WIH MPOJIYKTOB PEaKLUU

37 O06o001enne u cucTeMaTu3anus 3HaHu’

38 KonTtponpHas padota Ne 1 o teme




"BemectBa u XumMuieckue peaxuuu"

39 Bo3ayx — cMmech razos. [lonsitue o razax.

40 3akoH ABorazpo. MoJsipHblii 00BEM razoB
Beruncnenus 00bEMa, KOJMYECTBA BEIIECTBA

41 rasa Il0 U3BECTHOMY €T0 KOJIMYECTBY
BEIECTBA, 00bEMY

42 OTHOCHUTENBHAS TFIOTHOCTH Ta30B

43 BrrunciieHuss OTHOCHUTENILHOW MNIOTHOCTH
ra3oB
Omnpenenenre OTHOCUTEIIBHON

m MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEIIECTBA MO U3BECTHON OTHOCHUTEIBHOMN
MJIOTHOCTH
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

45 MacChl T'a3a 0 U3BECTHOM OTHOCHUTEIBLHOMN
IJIOTHOCTH

46 OO0bEMHBIE OTHOLIEHUS Ta30B MPU
XUMHYECKUX PEaKIIHIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMHYECKON peaKinu

48 Kucnopos — a1eMeHT u mpocToe BEIeCcTBO

49 Oxkcubl

50 CriocoOslI MmosTydeHus: KUCIopo/ia B
1abopaTopUu U MPOMBIIIIICHHOCTH
IIpaktuyeckas padora Ne 3 o reme

51 "IToryyeHue u cobupaHue KUciopo/a,
W3Yy4YEHUE ero CBOUCTB"

52 KpyroBopoT kucioposaa B mpupojae




53

O30H — aIOTPONHAS MOIU(PHUKAIIHS
KHCJIOpOJia

54

TemoBoit 3¢ (heKT XMMHUECKON peaKInH,
TEPMOXHUMHUYCCKHUE YPaBHEHUS, K30- H
SHIOTEPMHYCCKUEC PEAKIIHH

55

Tomumgo. Mcnons3oBanue yris 1 ME€TaHa B
Ka4yecTBE TOIJIMBA. 3arpsA3HEHUE BO3yXa.

56

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIiu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJIYKTOB pEaKIUU

57

KonTponsnas padora Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcuapr"

58

Boopo — 35eMeHT B MPOCTOE BEIECTBO

59

CriocoOslI mostyueHusi BOAOpoa B
1abopaTopUy U MPOMBIIIIIEHHOCTH

60

[IpakTuueckast pabota Ne 4 o Teme
"[Tonyuenue u cobupanue Boa0poaa,
HU3yYEHHUE €ro CBOUCTB"

61

Hcnonn3oBanue BOJOpOaa B KA4CCTBC
TOIIIIMBa

62

TToustue o kucnorax u coisax. Cocras
KHUCIIOT U COJIEH

63

Brruucnenus o6b€Ma, KOJIMYECTBA BEIIECTBA
ra3a o U3BECTHOMY €r0 KOJIMUYECTBY
BElIEeCTBA WIH 00bEMY

64

Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO




XUMHUYECKOHN peaKiuu

65

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkIu: KOJIMYEeCTBa BEIIECTBA, 00BEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BEIECTBA, 00BbEMY, Macce pearcHTOB HITN
MPOJYKTOB PEAKIUH

66

dusuyeckue cBoiicTBa Boabl. Boma B
pupoae

67

Amnanm3 u cuHTe3 — MCTOABI U3YUYCHUA
cocTaBa BOJbBI

68

XUMHYecKre CBOMCTBA BOIEI

69

CocTaB OCHOBaHUH

70

PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE

71

HacelinieHHbie 1 HEHACHIIICHHBIE,
KOHLIEHTPUPOBAHHbIE U pa30aBiIeHHbIE
pacTBOpHI

72

CnocoObl BBIPAXKCHUA KOHIOCHTpaIUun
PacTBOPOB: MacCcoBas A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIsIpHAasd KOHICHTpalsa

73

[IpakTrueckast pabota Ne 5 o Teme
"[IpuroroBiieHHE PACTBOPOB C OMPEACIEHHOM
MacCOBOM JI0JIEH paCTBOPEHHOTO
BemecTBa.lIpuroroBienue pacTBOpoB ¢
onpeAeIEHHON MOJISIPHOM KOHIICHTpaIuen
pacTBOpEHHOrO BelecTna"

74

Brrunciaenus ¢ UCIOJIb30BaHUEM ITOHATHS
«MaccoBas JOJIA BCUICCTBA B paCTBOPECH»

75

Brrunciaenus ¢ UCHOJIb30BaHUEM ITOHATHS




«MOJISIpHAsl KOHLEHTPALUs PACTBOPEHHOTO
BELIECTBA»

Posnbe pacTBOpOB B Ipupoie U )KU3HU

76 yenoBeka. KpyroBopot BoJisl B mpupoie

77 3arpsizHeHne NpupoIHbIX Boa. OxpaHa u
OYMCTKA MPUPOJIHBIX BOJI.
Brruucnenus ¢ ucnosnb3oBaHueM rpauxoB

78 pPacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEIIECTB

79 BrruuciieHus ¢ MCNoJb30BaHUEM ITOHATHS
«MaccoBasi JI0Jis BEIIECTBA B PaCTBOPE»
BrruuciieHus ¢ MCoJb30BaHUEM ITOHATHS

80 «MOJIIpHasl KOHIIEHTPalus pacTBOPEHHOTO
BEIIECTBAY
Brruucnenus ¢ ucnonb3oBanueM rpagukoB

81 pacTBOPUMOCTH JUIsl PaCYETOB
PacTBOPUMOCTH BEIIECTB

82 O0o0011eHre U cucTeEMAaTH3alHs 3HAHUH
KontponpHas padorta Ne 3 o reme

83 " "

Bopopoa. Bona. PactBopsl. OcHOBaHUs

84 OKcuapl: coCTaB, KiaccudUKaIus,
TPUBHUAJIbHBIC HA3BAHUS

85 [Tony4yeHue u XUMHYECKHE CBOKWCTBA OKCHJIOB

26 [TonsaTHe 0 THAPOKCUIAX — OCHOBAHUSX U
KHUCIJIOPOJICOAEPKALUX KUCIOTAX

87 Ddu3nyecKrue U XMMHYECKHE CBOMCTBA KUCIOT

88 [Tonyuenue xkucnor

89 Knaccugukanus ocHoBaHu#




90

[I1énoun, Ux cBOKWCTBA U CLIOCOOBI TOJTYUEHHUS

91

HepactBopumble 0OCHOBaHMS, UX CBOMCTBA U
CTIOCOOBI OTYYEHUS

92

[onsiTne 06 aM(pOTEPHBIX TUAPOKCHIAX:
XUMUYECKHE CBOMCTBA U MOJyYCHHUE.
[IpuMeHeHne Ba)KHENIIUX OCHOBAHUI

93

Conu: coctaB, kiaccupuKanus,
TPUBHUAJIILHBIC HA3BAHHA

94

dusnyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosent

95

I'eneTnueckas cBsi3b MEXKY KJlacCaMH
HEOPraHWYECKUX COCTMHEHU

96

[IpakTueckas pabota Ne 6. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUIN

97

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJM4ecTBa BEIIeCTBa, 00BbEMA,
MacChl 110 U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB WiIn
MIPOJIyKTOB PEAKIIUU

98

Brrurcnenus Mmaccol IpoAyKTa peakiuu 1o
W3BECTHON Macce OJHOTO U3 UCXOTHBIX
BEII[ECTB, B3ATOTO B BUJE PacTBOPa,
COJIEPIKALIETO ONPENEIEHHYIO MAaCCOBYIO
JIOJIF0 pACTBOPEHHOTO BEIIECTBA

99

KonTtponpHast padota Ne 4 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUECKUX




coequueHui"

[TepBbIe MOTBITKU KIIACCH(PUKAITUU

100
XMUMHMUYECKUX 3JIEMEHTOB

101 [TonATHE O TpyIIIaX CXOIHBIX JIEMEHTOB

102 DeMeHTHI, KOTOpbIe 00pa3yroT aM(poTepHBIE
OKCHUJbI ¥ TUAPOKCUIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Ieprnoanueckoro 3akoHa
KopoTtkonepuoanast 1 JUIMHHOTIEPUOIHAS

104 dhopme [leproanaeckoit cucTeMbl
xuMudecknx dnementoB .. Meneneera

105 [lepuop! 1 TpymIIBI

106 OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMOB

107 CocTaB aTOMHBIX S1IE€p

108 N30TO1BI KaK pa3sHOBUAHOCTH aTOMOB
XUMHUYECKOTO JIEMEHTA

109 DIEeKTPOHBI

110 DneKTpoHHass OpOUTaIh

11 DHepreTU4ecKue ypoBHU U MOAYPOBHU
aToma; s-, p-, d-opoutanu

112 DNeKTPOHHBIE KOH(MUTYPALIUU U HIEKTPOHHO-
rpaduyeckue GopMybl aTOMOB
CTtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl .M. Menneneesa

114 3aKOHOMEPHOCTH U3MEHEHMSI panyca

AaTOMOB XMMHYCCKHUX 3JICMCHTOB,




METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB
II0 TpyMIaM ¥ nepuoiam

3MeHeHne CBOMCTB cCOeTMHEHUN

115 XUMHUUYECKUX JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110

116 ero noJioxkeHuro B [leproanueckoit cucreme
.. Menneneena
3navenue [leproanueckoro 3aKoHa u

117 [Teproanueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIsI PA3BUTHS HAYKH M TIPAKTUKH

118 DNEeKTPOOTPUIIATEIEHOCTh XUMHUYECKUX
DJIEMEHTOB

119 KoBanenTHas nossipHas CB3b

120 KoBaneHntHast HenossipHast CBSA3b

121 Wonnas cBs3b

122 DJIIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBI
BEIIIECTB

123 Kpucrannmaeckue u aMmopgHbIe BelecTBa

124 Turnbl KPUCTATUIMYECKUX PEIIETOK U UX
XapaKTePUCTUKHU
[TpyuumHBl MHOTOOOpAa3us BEIIECTB,

125 3aBHCUMOCTh CBOMCTB BEIIISCTB OT COCTaBa U
CTpPOEHUS

126 CTeneHb OKUCICHUS

127 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XUMHYECKUE DIIEMEHTHI — OKUCIUTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHH€ YpaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIIUI, METOT 1
AJIEKTPOHHOTO OajiaHca
BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkIuu: KOJMYEeCTBa BEIIECTBA, 00BEMA,
130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BeIlleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJAYKTOB PEAKIIH
Brrunciienust npocrenieid MOJEKyIIpHOM
131 (hopMyJIBI BEMIECTBA IO U3BECTHBIM 1
MacCOBBIM JIOJISIM JIEMEHTOB
132 O06o01menre 1 cucTeMaTru3aus 3HaHUH 1
133 KonTtponpHas padorta Ne 5 o teme 1
"CTtpoenue atoma. XuMH4Y€eCKas CBA3b"
134 Pe3epBHBII ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 136

I[TIPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 CtpoeHnue aToMOB 1
[TocnenoBarenbHOCTD 3aMIOJIHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
MepUOIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX :
opOuTaeit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIICHUS U BaJICHTHOCTD 1
5 Bunnl xumnueckoil cBA3U 1
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBII
6 MEXaHU3M 00pa30BaHMsI KOBAJICHTHON |
CBs3U. MexXMOJIeKyIspHbIe
B3aMMOJIEHCTBUA
Tunel KPUCTAIIIMYECKUX PEHIETOK,
7 O0COOCHHOCTH CTPOCHHUS KPUCTAITNYECKUX 1
pEMETOK
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA
8 KPUCTAJUIMYECKOM PEIIETKU U BUIA 1
XUMHYECKOH CBS3U
9 Knaccudukarus XuMHUYECKUX peakuii Mo |
pa3IMYHBIM IPU3HAKAM
10 DHepreTuKka XUMUYECKUX PEAKIUH. 1

TennoBoit 3¢ pexT XuMHUECKoi peakuuu




11

3akou ['ecca u ero cieacrTeusa

12

Breraucnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
XUMHYECKON PCaKiuu 110 KOJINYCCTBY
BEIIECTBA, MACCE HITH 00BEMY
POpPEarupoBaBIICTO HITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKkuyy. 3aKOH JEHCTBYIOIIUX MacC

14

OHneprus aktuBanuu. [lonsaTre o karanuse.
®epmenThl. UHrHOUTOpHI.

15

@akTOpBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BIHMAOINMUE HAa COCTOSHHEC
XHUMHYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnble okucauTeIM U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajausa

20

CsoiicTBa MMPOCTBhIX BCHIECCTB — MCTAJJIOB
1 HCEMCTAJJIOB, KUCJIOT U coJieii — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX




[Ipaktuyeckas padora Ne 1. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

21 «OKUCIUTENHHO-BOCCTAHOBUTEIIHHBIC
peaKIum»
KonTtposneHast padora Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

” PacTBopeHue kak pU3NKO-XUMUYECKUIT
MpoIIeCcC

24 DIEKTPOIUTHI U HEAIEKTPOJIUTHI

25 Teopust 3EKTPOTUTHYECKON AUCCOIUALINHT

26 HNonHoe npousBeieHHe BOIbI.
Boaopoanslil nokazarens

7 DIEeKTPONUTHYECKAs JUCCOLMALMS KUCIOT,
OCHOBAHUH U COJIEH

28 Peaxkiiuu nmoaHoro ooMena
CBolicTBa KMCJIOT, OCHOBAaHHH U COJIEH B

29 CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOLMALIIT

30 KauecTBeHHBIE peakiiMi Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
«ONEeKTPOIUTUYECKAS TUCCOLIUALIUS

32 IM'uaponus coseit

33 HoHHbIe ypaBHEHUS THIPOIU3a COIei
IIpaktuyeckas padora Ne 3. Pemenue

34 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«I'maponus conen»




BBI‘-II/ICJICHI/DI MacCChbI HpOIIyKTa peaKLII/II/I 110
U3BECTHOI Macce OJHOT0 U3 UCXOIHBIX

35 BEILIECTB, B3ATOTO B BUJIE PACTBOPA,
COJZIEPKAIIETO ONPENETEHHYIO
KOHIICHTPAIIMIO PACTBOPEHHOTO BEIECTBA
KonTtposneHast padora Ne 2 o teme

36 "DNEeKTPOTUTHYECKAS TUCCOIHAITUS.
XUMHYECKHE peakliuy B pacTBopax”

37 OO01ast XxapakTepUCTUKa HEMETAIIJIOB

38 OO11as xapakTepUCTHUKA FaJIOreHOB

3 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB.

? XUMHYECKUE CBOMCTBA XJIOpa

40 XmopoBojopoa. CoJisiHast KHCIIOTa
[Ipaktrueckast pabota Ne 4 o Teme

41 "ITosrydeHue COMAHOM KUCITOTHI, U3y4CHUE
e€ cBOMCTB"

4 [TonsiTHE O KUCIOPOACOAEPKAIINX
KHCIIOTaX XJIOpa U UX COJISIX
Boruncnenus o ypaBHEHUSIM XUMHYECKUX

43 peakuii, €CJIM OJIMH UX PEAareHTOB JIaH B
M30BITKE

m Baxkneiire coeqrHeHus Xjaopa 1 Ux
HaX0XJICHUE B IPUPOJIC

45 OO01as xapakTepucTuka 3neMeHToB VIA-
TPYIIIBI

46 CTtpoeHue u CBOWCTBA MPOCTOTO BEIIECTBA
cepbl. ATUTOTPOITHBIE MOAU(UKAIIMK CEePBbI

47 CepoBosiopo, cTpoeHue, (pu3nIecKue u




XUMHYECKHUE CBOUCTBA

48 Oxcuppl cepbl

49 CepHucras KUCJIOTa U €€ COJIN.

50 CepHas KHCIIOTa U €€ COJIU

51 [TpoMBIITIEHHOE MTOTyYEHUE CEPHOM
KHUCIIOTBI
Haxoxnenue cepbl 1 €€ coeTuHEHMI B

52 pupoJie. XMMUYECKOE 3arpsi3HEHHUE
OKpY)KaIOLIEH Cpeibl COCTUHEHUSIMH CEPbI
Boruncnenus Mmaccsl IpoAyKTa peakiuu 1o

53 M3BECTHOM MaccoBO# (00BEMHOM) 0ITe
(%) ero BBIXOJa OT TEOPETUUYCCKU
BO3MOYHOTO
Brruncnenust MaccoBolt (00BEMHOM) 10JIH

54 (%) BBIXOJ1a MPOIYKTA peakuu Mo
M3BECTHOM Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTa PEaKuu

55 OO6mras xapakTepucTuka 3JeMeHTOB VA -
TPYIIIbI

56 A30T, pacrpocTpaHeHue B IpUpo/Ie,
(buznueckrue U XMMHUYECKUE CBOMCTBA

57 AmMMUak, ero (pU3NYECKue 1 XUMUYECKHE
CBOMCTBA

58 Conu aMmMoOHUs
IIpaktuyeckas padora Ne 5 o reme

59 "[lonydyeHne aMmMuaka, U3y4eHue ero
CBOMCTB"

60 Oxcupet azota (I, 11, 111, TV, V)




61

A3zotHcTas kuca0Ta. A30THAs KUCIOTA

62

[IpoMbllIIIEHHOE OJIyYEeHUE a30THOM
KHCJIOTBI

63

Hutpatel 1 HuTpUTEL. XUIMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl
COCIMHEHUSAMH a30Ta

64

®docdop, aIOTPOIHBIE MOTUPUKAITUH
dbocdopa

65

Oxcupst hocdopa (111, V) u pochopnas
KHCIIOTA

66

[TonsaTre 0 MUHEpATBHBIX YIOOPEHUSX.
3arpsi3HeHHe NPUPOTHBIX BOJIOEMOB
COETMHEHUSIMU a30Ta u docdopa

67

VYriepon, ero aloTpoHbIE MOAUBUKAIIIT
U CBOMCTBA

68

Oxkcunpl yriaepoja, ux Gusndeckue u
XHUMHUYECKHUE CBOMCTBA. DKOJIOTHUCCKHE
MpoOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa (IV)

69

[IpakTuueckue pabotsl Ne 6 1o Teme
"[lomyuenue oxcuaa yriepoaa (IV) u
W3Yy4YEHUE ero CBOUCTB"

70

YronpHasg KUCIOTA U €€ COJIN

71

HepBOHa‘IaJ'ILHBIC MOHATHS 00
OpraHN4YC€CKUX BCIIECCTBAX KAK O
COCAMHCHUAX yIriiepoJa

72

[IpupoaHble HCTOYHUKH YIIIEBOJOPOIOB U
UX POJb B OBITY M IPOMBIIITIEHHOCTH




73

Ilousttue o GI/IOHOFI/I‘-ICCKI/I Ba’XHBIX
OpPraHUYeCKUX BEIICCTBAX — KHPaX,
Oenkax W yriieBoaax

74

Kpemnunid, ero ¢pusndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxcup xpemuus (IV), kpemuuenas
KHCJIOTA, CUJIUKAThI

76

bop. bopnas kucnora

77

[IpakTueckas pabota Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnenmnne HeMeTaJlJIbl i UX
COEIMHEHUS

78

Brruucnenust Mmacchbl (00bE€Ma; H.Y.)
MPOJIyKTa peaKuu Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKalIero OnpeaeaEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEH

79

KonTtponsHas padorta Ne 3 o reme
«BaxHeime HeMeTaIbl U UX
COCIIUHEHUS.

80

OO6mrast XxapaKTepUCTUKA XUMHUYECKHUX
DIIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxenus B [ICXD JI.1. MenaeneeBa

81

Meramibl A- u b-rpynn

82

Merannuyeckas CBSI3b U METAININYECKast
KpucTtajllinueckas peméTKa. 3aBUCHMOCTh
(I)I/ISI/ILIGCKI/IX CBOMCTB METAJIJIOB OT
CTPOCHHA KPUCTAJIJIOB




83 OO0111e XUMHYECKHE CBOMCTBA METAJIJIOB

84 OOm1re cnocoObl MOJTy4eHUsT METAJUIOB,
Metamnyprusi. CriaBbl
DNEeKTPOJIN3 PacIIaBOB U paCTBOPOB COJIEH

85 KaK OJIMH U3 CII0COOO0B MOJYYEHHUS
METaJIJIOB

26 Brruncnenus mo ypaBHEHHUSIM JIEKTPOJIN3a
pacrjiaBoB U paCTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UH METAIIIOB
Brrancaenus coctaBa cMecel ¢

88 WCIIOJIb30BAHUEM PELICHUS CUCTEM
ypaBHEHUU

29 PaznmmuHabIe TUITBI BEIUMCIIEHUH 110
YpaBHEHUSAM XUMUUYECKHUX PEAKITUN

90 Meramnsl A-rpynn. llenounsie MeTamsl

01 Haxoxnenue B mpupoae. CBoiicTBa
IEJIOYHBIX METAJIJIOB

92 OKcuIbpl M THAPOKCUIBI HATPUS U KIS

93 [[lenouHO3EMENBHBIE METAILIBI

94 Baxxueiimme coequHESHUS KaJIbIIMA,
CBOMCTBA, MPUMEHEHHUE

95 JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEeHHs
IIpaktuyeckas padora Ne 8 o reme

96 "KEcTKOCTL BOALI U METOIBI €6
yCTpaHEHHs"

97 AnmoMuHMR




AmboTepHBIE CBOWMCTBA OKCUIA U

o8 TUAPOKCH/IA aTFOMUHUS

99 OO6mas xapakTepucTuka MeTajiioB b-
rpymi (TTOOOYHBIX TOATPYIIIT)

100 [lepBoHauanbHBIE IPEACTABICHUS O
KOMIUIEKCHBIX COCTMHEHUSX

101 Mens u cepedpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKcax cepedpa u Meau

103 [unk

104 AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCH/IA IIMHKA

105 XKeneso

106 Oxcunpl, THAPOKCUIBI U conn xkene3a (1) u
xenesa (I11)

107 UyryH u cTtajib — CIIJIaBbI kKeles3a
[IpakTuueckas padorta Ne 9. Pemenue

108 SKCIEPUMEHTAIBHBIX 33714 110 TEME
«Baxuneiilue MeTauIbl U KX COCIUHEHUSD)
Brriunciienust coctaBa cMmeceil ¢

109 HCIIOJIb30BAHUEM PELIEHUS CUCTEM
ypaBHEHUH

110 Pa3nuyHbie TUIIBI BEIYKCICHHM 110
YPaBHEHUSM XUMHYECKUX peaKlui

11 KonTtponpHast padota Ne 4 o teme
«BaxHelmme MeTamibl U UX COSAMHEHUS»

112 be3onacHoe ncnoab30BaHNE BEMIECTB U

XUMUYECKUX pEaKIHii B OBITY




113

HoBeie MmaTepuralbl 1 TEXHOJIOTUU.
[TpuHIUIIBI «3E€TEHON XUMUM)

114

XuMUs U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIOIIeH
cpensl. [loHsTHE O PEENTBHO TOMYCTUMOM
koHueHTpauuu Beuiects (I11K)

116

DKOJIOTUYECKHE MPOOIIEMBI, CBI3aHHBIC C
COCIMHEHUSIMU YTIIEpO/ia, a30Ta, CEPHI,
TSOKETBIX MeTaUI0B. PoIb XUMuH B
PEIICHUH YKOJIOTHYECKUX MPOOIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCTEMa XUMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XMUMHUYECKUX JIEMEHTOB U UX COCAUHEHUN
B M€pHOJIaX U TPyIIax

119

Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUHU. Buibt
XUMHAYECKOH CBSI3U

120

Kiaccudukanus XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM IPU3HAKAM

121

HpOFHOSI/IpOBaHI/IC BO3MOXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3JIMIHBIX YCIIOBUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XHMHUYECKOM KMHETUKU U
TCPMOJUHAMHUKHU.

122

XVMHYECKUE PEAKIIUU B pacTBOpax.
I'maponus couent




CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

123 CBETE MpeJCTaBICHUI 00 1
ANIEKTPOJIUTUYECKON UCCOLMAuU

124 OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE !
peaKkiuu. IIEKTPOIIU3.
[Ipaktuyeckas padora Ne 10. Pemmenne

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XVMHUYECKUE PEAKIIUN»
[Ipaktuueckas padota Ne 11. Pemenne

126 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
«MeTtanbl, HEeMETaJUIbl U UX COEIMHEHUS

127 Pe3epBHBI ypok 1

128 Pe3epBHBII ypok 1

129 PesepBHbIi ypok 1

130 Pe3epBHbIi ypok 1

131 Pe3epBHbII ypok 1

132 Pe3epBHBI ypok 1

133 Pe3epBHBI ypok 1

134 Pe3epBHbII ypok 1

135 PesepBHbIil ypok 1

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I1O 136 1

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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