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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XuMuM OCHOBHOTO 00Imero obpazoBanus (yriyOJE€HHBIN YpOBEHb) COCTABJICHA HAa OCHOBE TPEOOBAaHMI K
pe3yibTaTaM OCBOCHHS OCHOBHOM OOpa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00Iero oopasoBanusi, npeacraBieHHbpx B OI'OC
00O, c yuerom deaepanbHOl padoydeit mporpaMMbl BOCITUTAHUSI.

[Iporpamma o xumMuu pazpadoTaHa C 1eJIbI0 OKa3aHUSI METOIUUECKON TMTOMOIIM YUUTENIO B CO3/IaHUU paboueit mporpaMMbl
0 YeOHOMY TMpEeIMETY.

[Iporpamma mo xumun Aa€T MPEACTABICHHUE O TENSIX, OOIIEH cTpaTerun OOy4YeHHs, BOCIIUTAHUS M Pa3BUTHs 00YyJarONTUXCS
CpeICcTBaMHU y4yeOHOIro MpeaMeTa, OMpeesaeT 00s13aTeIbHOE IPEIMETHOE COAePKaHNEe, €0 CTPYKTYpPY IO pas3jesiaM U TeMmaw,
pacrpeneneHue Mo KjlaccaM, PEKOMEHJYEMYIO T[OCJeI0BAaTeIbHOCTh HU3YUYEHUS XUMHUU C YYE€TOM MEXIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO MPOIlecca, BO3PACTHBIX 0COOEHHOCTEH oOydarommxcs. B mporpamme mo xumuun



YYHUTBIBAIOTCSI BOBMOXXHOCTH YYEOHOTO MpeIMeTa B peanu3aui TPeOOBaHWA K TUTAHUPYEMBIM JINYHOCTHBIM, METAIIPEAMETHBIM H
MPEAMETHBIM pe3ysibTaTaM o0y4deHus W B (OPMHUPOBAHUM OCHOBHBIX BHIOB YYCOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
00y4aroIerocsi o OCBOCHUIO Y4eOHOTO COACPKAHMS.

N3yyenne XuMUM Ha YpOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs OPUEHTUPOBAHO HA OOMIEKYIBTYPHYIO IOJTOTOBKY,
HEOOXOAMMYIO JJI BBIPAOOTKA MHPOBO33PEHUECKUX OPUEHTUPOB, PA3BUTHSA HHTEIICKTYaJIbHBIX CIIOCOOHOCTEH M MHTEPECOB
oOy4Jaroniuxcsi, Ha MPoJI0JKEHUE 00YUEHUSI Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl.

3HaHNEe XUMHHU CIYXUT OCHOBOU 1 (hOpMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIETrocs, €ro MPEACTaBICHUI O MaTeprUaIbHOM
€IMHCTBE MUPAa, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEACTABICHUS O MPEBPAICHUSIX YHEPTHH U BEIIECTB B MIPUPOJIE,
O TYyTAX pemieHus TI00ambHBIX MPOOJeM yCTOWYMBOTO PAa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, DHEPTETUUYECKOM,
MIPOJIOBOJILCTBEHHOM MPo0IIeM, TPOOIEMbI IKOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3yueHnue xumun:

CIOCOOCTBYET peaiM3allii BO3MOXHOCTEU JJIsi CAMOPa3BUTHSA U (POPMHUPOBAHUS KYJIbTYPhl JJUYHOCTU OOYYAIOIIUXCS, UX
oO11eit 1 PyHKIMOHATILHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUPOBAHNE MBINUICHUS M TBOPUYECKHX CIOCOOHOCTEW OOYydYarOIMXCs, HABBIKOB WX CAMOCTOSITEIIbHON
y4eOHOH JIeATeTbHOCTH, IKCIIEPUMEHTATIBHBIX U MCCIICIOBATEIHCKUX YMEHUN, HEOOXOAMMBIX KaK B MOBCEIHEBHOMN KU3HH, TaK U
B MTPO(ECCUOHAIILHOMN JCSITEIBHOCTH;

3HAKOMUT CO CHEeIU(UKON HAYYHOI'O MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI MPEACTABICHUI O €JMHCTBE MPUPOIbl U YEIOBEKa,
SBJIETCSI KIIFOYEBBIM 3TarioM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYAIOIINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM 3HAaHUSAM, K TMPHPOJC, K YCIIOBEKY,
BHOCHUT CBOH BKJIaJ] B KOJIOTHYECKOE 00pa3oBaHne 00yJIaroIuXcsl.

I[aHHI)IC HaIlpaBJICHUA B O6y‘{€HI/II/I XUMUH 00eCIICUYNBAIOTCS CH€HI/I(1)PIKOﬁ CoACpIKaHus NpEaAMETa, KOTOpBIﬁ ABJIACTCA
MNEAArornuycCKu aJaliTUpOBAaHHBIM OTPAXKCHUEM OIIPCACICHHOI'O 3Talla pa3BUTHUA XUMHUU.



VYriyOnéHHpId Kype XHMHH OCHOBHOTO OOIIEro oOpa30BaHUS OPUEHTUPOBAH HAa OCBOCHHE OOYYAIONTUMUCS CHCTEMBI
MEPBOHAYAIIbHBIX TMOHATHN XUMHU, OCHOB HEOPTaHMYECKOM XHWMHH, OCHOBOIOJIATAIONIMX MPEACTaBICHUNM OOIIEeH XUMUU U
OTAEIbHBIX 3HAUYMMBIX ITOHATUN OPTAaHUYECKON XUMHHU.

CtpykTypa coaepkaHusi TpOrpaMMmbl 1O XUMHUU CPOpPMUpPOBaHa HA OCHOBE CHCTEMHOTO IMoaXoAa K €€ H3YyYEHHIO.
ConepxaHue CKIIAJIBIBACTCS U3 CUCTEMbl MOHATUNA O XMMHUYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMbI MOHSITUH O XUMHUYECKOU
peakiuu. O0e 3TU CHCTEMbl OPTraHU30BaHbI MO MPUHIUITY TMOCIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX
MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJICKYJIIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepnoanueckoro 3akona JI.M1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

IpEACTaBICHUM 00 AIEKTPOJIUTHIECCKON JUCCOITMAIIMK BEIIIECTB B paCTBOPAX;

0 XMMHUYECKOW KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHuecKHX 3HAHUM MOJIOXKEHbl IMIUPUUECKH MoJydeHHble (PakThl. TeopeTnueckue 3HAHUS Pa3BUBAIOTCA
MOCJIEIOBATEIBLHO OT OJHOIO YPOBHS K JIPYroMy M 0O€CIEeYMBaIOT O0Y4YaIOIIUMCS BO3MOXHOCTh OOBSCHATH U MPOTHO3UPOBATH
CBOMCTBA, CTPOEHUE U 0OJACTH MPAKTUYECKOTO MPUMEHEHHS U3y4aeMbIX BEIIECTB.

OcBoeHME coAepKaHUS MPOTPAMMBI 10 XUMHHU MPOUCXOJIUT C HMCMOJIb30BAHUEM 3HAHUN W3 paHee M3YUYCHHBIX YYCOHBIX
MPEMETOB: OKPYXKaIOIIUK MUp, Onosiorus, Gpusuka, MaTeMaTrka, reorpadus, TEXHOJIOTUsI, UCTOPHS.

[Iporpamma oOCHOBHOTO 00mIero o00pa3oBaHuss 1O XuUMuUU (YrayOnEHHBIM YpOBEHBb) OPHEHTHPOBAHA HA COXPaHEHUE
(byHIaMEHTAIBHOTO XapakTepa oOpa3oBaHWs, CcHEMUPUKH Y4eOHOTO TpenMeTra W OOECIEYeHHE YCIEIHOTO OOy4YeHUs Ha
CIIeNyIoONeM ypOBHE 0Opa3oBaHHs. B mporpamMme mo XUMHUU peann3yeTcsl pa3BUBAIONIAS M MPAKTHUECKas HAIPaBICHHOCTH



oOyuyeHns xumuH, auddepeHnuanus oO0ydYeHHs, BKIIOYArOmas MPO(HIBHYIO MOATOTOBKY OOYYaIOIIMXCS M IIOCIEIYIOIIee
CaMOOTIPE/ICIICHHE B BRIOOPE HAIIpaBieHUsT 00y4IeHUS B TPO(IIIBHBIX Ki1accax.

VYriy6néHHoe u3yueHHWe XUMHUU CIIOCOOCTBYET peaiu3aliu 3a1ad Npo(ecCHOHaTbHOM OpUEHTAallud W HalpaBJIeHO Ha
MIPEI0CTABIEHNE BO3MOXKHOCTH KaXXJOMY 00ydYaromeMycsi IposBUTh CBOM MHTEIUIEKTyalbHbIE U TBOPUYECKHE CIIOCOOHOCTH MpHU
M3Y4YEHUU y4eOHOTO npeaMeTa, HeoOX0AUMBbIE JJIs MPOIOJKEHUs] 00pa30BaHus U JaJIbHEHIIIEH TPY10BOM ACSTEIHHOCTH.

[Iporpamma no xumuu (yriryOiaEHHBIM YpOBEHb) MpeAHa3HAUCHA ISl UCTOJIb30BaHUSI B 00pa30BaTEIbHBIX OpTraHU3alUsIX,
peanu3ynmx nporpammel auddepeHnupoBaHHOTo (Yriay0aéHHOro, Mpo(UIbHOTO) U3YYEHUSI OTACIIbHBIX YUEOHBIX MIPEAMETOB
Ha YPOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHMs.

OOpazoBaTenbHble (PYHKIIMM XUMHUHW, U3y4aeMOW Ha YIIIyOJICHHOM YPOBHE, pealM3yloTcsl B mpoiiecce (GpopMupoBaHUs
3HAHUI OCHOB XMMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, 00JIACTH MPAKTUUECKON JESATETLHOCTH YeI0BEeKa
¥ OJIHOTO M3 KOMIOHEHTOB MUPOBOW KYJBTYpHI. 3aadya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKHUX
3HAHUW — BaXHEWMMX (AKTOB, TOHSATHUM, 3aKOHOB W TEOPETHYCCKMX IIOJOKCHHH, JIOCTYHMHBIX  000O0IEHUMH
MHPOBO33pPEHUYECKOTrOXapaKTepa, sA3blka HAyKd, B IMPUOOIICHUHM K HAy4YHBIM METOJIaM T[O3HAHUS TMPU H3YUYECHHH BEIIECTB
Y XUMHUYECKUX peakiuid, (GOpMUPOBAHUU W PA3BUTUU TMO3HABATEIbHBIX YMEHUN M CIIOCOOOB JACSATEIBHOCTH M UX MPUMEHEHUU
B yueOHO-TIO3HABATEIbHON W  Y4eOHO-HCCIEAOBATEIbCKON JEATENbHOCTH, OCBOCHHUM TNPaBWJI 0€30MacHOro oOpaleHus
C BEIIECTBAMU B IMOBCETHEBHOMN KU3HHU.

[lenu u3yueHuss XUMUU OTPAKAIOT HAMPABIEHHOCTh 00yUEHHUs Ha PA3BUTUE U CAMOPA3BUTHE JIMYHOCTH, (hopMupoBaHue eé
WHTEJUICKTa U 00 KyJIbTYypHI.

N3yueHune XMMuUM HaMpaBJICHO HA IOCTHXKEHUE CIICTYIOIINX LIEIIeH:

dbopMupoBaHHE  HMHTCIUICKTYaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K  €aMOOOpa30BaHHUIO, COTPYIHHYECTBY,
CaMOCTOSTEIILHOMY MPUHATHIO PEIIEHUH, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HHU;



(1)OpMI/Ip0BaHI/Ie CHUCTEMBbl XMMHUUYCCKMX 3HAHUM KaK KOMIIOHCHTa GCTCCTBCHHO-HaquOﬁ KapTHHBI MHpPA, KdaK OCHOBBI JJIA
MOHUMAaHHUS XUMHYECKOM CTOPOHEI SIBJICHUM OKPYZKAromiero Mmmupa, OCBOCHHUC A3bIKa HAYKHU,

an06meHHe O6Y"I3.IOHH/IXC$I K CaMOCTOSATEIBbHOM I103HABATEIILHOU U HCCHGﬂOB&TCHBCKOﬁ ACATCIIBHOCTH, K HAY4YHBIM
METOJaM IIO3HaHMA, @OpMHpOBaHI/IG MOTHUBAIlUU U PA3BUTHUC CITOCOOHOCTEH K HN3YyUCHHUIO XUMHHU,

dbopMupoBanue o001eH (YHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHITH M
OLICHUBATh SIBJICHUSI OKPY>KAIOIIETO0 MHpPA, UCMOJIb3Ysl 3HAHUS W OIBIT, OJIYYEHHBIC MPU U3YYECHUU XUMHUH, IPUMEHATh UX IPH
pelIeHuH MPoOIeM B MOBCETHEBHOM KU3HU U TPYAOBOM JEATCIHHOCTH,

pa3BUTHE y 00YYaIOIIMXCSl MHTEpEca K M3YyUYCHUIO XUMUU U chepaM NeSITeIbHOCTH, CBSI3aHHBIM C XMMHEH, MOTHBAIUS K
OCO3HaHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOQIIISI U HAMPABIEHHOCTH TalbHEUIIIEr0 00yUeHUS;

OCO3HAHME IIEHHOCTH XMMHUYECKMX 3HAHWUU B JKU3HU YEJIOBEKA, IMOBBIIICHUE YPOBHSI KOJOTHYECKOW KYJIbTYPhl, HEMPUSITHE
JNEUCTBUM, MPUHOCAIINX BPE OKPYKAIOIIEH CPEIe U 3JOPOBBIO JTHOJICH;

nproOpeTeHre 00yJYaroIMMUCS OIbITa CAMOTIO3HAHUS, KIIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIs
Pa3TUYHBIX BUJIOB JIEITEILHOCTH.

Ha yrny6nénnoe usyuenue yueOHoro npeamera «Xumus» orBoautcs no 102 yacos B 8 u 9 kiaccax (3 yaca B HEJIENI0), TO
ecTh 2 Jaca B Hezeno 3a cu€t oos3arensHoi yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, hopmupyeMoit yuacTHUKaMu
obOpazoBaTtenbHbIX oTHOIIEHHH. Beero 204 vaca 3a Ba roga o0ydeHwusl.

COJEPXAHUE OBYUYEHUA



8 KVIACC

HepBOHa‘laJH)HbIe XUMHUYECCKHUEC ITOHATHUSA.

XuMHsi — BakHasi 00J1acTh €CTECTBO3HAHUSA M MPAKTHUECKOW NeATeNbHOCTH uenoBeka. [Ipeamer xumuu. Ponb xumuun B
KU3HU yesoBeka. KpaTkue cBeneHusi 00 MCTOPUM BOSHUKHOBEHUS U Pa3BUTHS XUMHUHU. XUMUS B CUCTEME HayK. Tera v BelecTna.
duznyueckre U XMMHUYECKUE CBOMCTBA BEIIECTB. ArperatHbie cOCTOSTHUS BenlecTB. [IoHATHE 0 TEOPETUUECKUX U IMITMPUUYECKUX
METO/IaX TO3HAHUs B €CTECTBEHHBIX Haykax. lIpelcraBieHrs o Hay4HOM IMO3HAHUU HA DMIIMPUYECKOM ypOBHE: HAONIOJCHUE,
M3MEpPEHHE, DKCIIEPUMEHT, MOJCIUPOBAaHUE, BbluncieHue. [IpencraBienns 0 HaydYHOM TMO3HAHMM HA TEOPETHUYECKOM YPOBHE:
Hay4dHbIe (DaKThl, TpOOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3bIk xuMuu. ICTOYHUKH XUMUYECKON HH(pOpMaLIH.

[TonsiTue 0 MeToax pabOThl ¢ XUMHUYECKUMH BeriecTBaMu. O00py0BaHUE IIKOJIBHOW XUMUYECKOH 1abopatopuu. [IpaBuna
6e3omacHOro o0palieHust ¢ BelecTBaMu 1 1Ja00paTOPHBIM 000PYIOBAHUEM.

YucTtsle BemecTBa U cMecH. [IpupoaHbie cMecH: BO3AyX, NPUPOJHBIN ra3, HeTh, IPUPOAHBIE BOJbBI, TOPHBIE MOPOJBI U
MuHepaibl. [ToHsITHE O TOMOTEeHHBIX U TeTepOTreHHbIX cMecsiX. CnocoObl pa3aenenus cmeceil. OuncTka BEeCTB.

BeHleCTBa N XUMHWYCCKUC PCAKIIHH. ATOMBI U MOJICKYJIbI. Xumnaecknue 31aeMeHThl. CUMBOIBI XMMHYECKUX DJIEMEHTOB.
HpOCTBIe N CJIOXXHBIC BCIICCTBA. Mertaibl 1 HEMETaJIbI. BCIHCCTBa MOJICKYJIAPHOI'O U HEMOJICKYJIIPHOI'O CTPOCHMA.

Xumuueckass ¢Gopmyna. BaneHTHOCTP aTOMOB XHMMHYECKHMX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB.
OnpeneneHre BaIGHTHOCTH 3JIEMEHTOB MO (popMysiaM OMHAPHBIX COEAMHEHHUI U cOCTaBlIeHHE (POpMYJT OMHAPHBIX COETMHEHUMTIO
BaJICHTHOCTH 3JieMeHTOB. OTHOcuTenbHas artoMHas Macca. OTHocuTeNnbHas MOJIEKYyJsipHas Macca. MaccoBas 1o
XMMHUYECKOTO3JIeMeHTa B coeluHeHnd. Haxoxaenue npocreiiieii (opMysibl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.



KomnuectBo BemectBa. Moisb. MonsipHasg macca. B3anmoCBsI3b KOJMMYECTBA, MAacChl M 4YHCA CTPYKTYPHBIX €IUHUIL
BemlecTBa. PacueTsl mo ¢opmyliaM XMMUYECKUX coeAnHeHu. MoJsipHas Macca cMecu BelecTB. MoJlibHast 1011 XUMHUUYECKOTO
aJIIeMEHTa B coenHeHnr. Haxoxkaenue npocTeitieit (opMyIibl BEMECTBa 1O MOJBHBIM JOJISM JIEMEHTOB.

@u3NYECKUEe U XUMHUYECKUE SIBICHUSA. XUMUYECKAS PEAKIHS U €€ MPU3HAKU. Y CIOBUS MPOTEKAHUS XUMHUUYECKUX PEAKIIHA.
3aKOH COXpAaHEHUsI MacChl BELIECTB. ATOMHO-MOJIEKyJsipHast Teopusi. Kusnp u nestenbHocTh M.B. JIomoHOCcOBa. XuMuueckue
ypaBHeHUS. TUIBI XMUMHYECKHX peaKIui (COCNMHEHUs, Pa3JIOKEHUs, 3aMmelleHus, oOMeHa). PacueThl 1o XUMHYECKUM
ypaBHEHUSIM.

OKCIEpUMEHTAIbHOE W3YyYCHUE BEUIECTB U SBJICHUH. 3HAKOMCTBO C XMMHUYECKOW IMOCYAOW, C TpaBUjaMU padbOThl B
Jabopatopud U MpueMaMu oOpalieHus ¢ J1abopaTOpHbBIM 00opyaoBaHueM. M3yueHue W onucaHue (PU3MUYECKUX CBOWUCTB
00pa3I0oB HEOPTraHUYECKUX BEIIECTB — METAIOB W HeMeTauioB. HaGmtonenue ¢guinueckux (TUiaBieHUE BOCKa, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYIKEe, KUIEHHE M KOHJCHCAIMS BOJAbI) W XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE COABI WJIM MeJla C COJSTHOM KHUCIOTOM) siBieHuil. O3HakomJieHHEe C oOpasllaMHh BEIIeCTB
KonudyecTBoM 1 wmosib. HalmrozeHue u omnmcaHue MNPU3HAKOB TPOTEKAHHMS XUMHUYECKMX peakinuil (pasjokeHue caxapa,
B3aMMOJICMCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwusi, ToydeHue u paszioxkenue rujapokcuaa menu (II) mpu nHarpeBanuwm,
B3aMMOJIeHicTBUE Keie3a ¢ pactBopoM comu meau (II). M3yuenme cmocoOoB pasnienieHHss cMecei (C MOMOINbI0 MarHuTa,
(buIbTpOBaHME, BBIMAPUBAHKME, NUCTUIUISIMUS, XpomaTorpadwus), MPOBEICHHE OYUCTKU IOBapeHHOU conu. Halmrogenue u
OTNIMCAHUE OMNBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHECHUSI MAaCCHI.

BaxHeliue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

[IpenacraBnennss o raszax. Bosmyx — cmech razoB. CoctaB Bo3mayxa. 3akoH ABoraapo. MomsipHblii 00bEM Ta3oB.
OtHOcHUTeNbHAS TUIOTHOCTh Ta3oB. OmpeeneHne OTHOCHTEIBHONW MOJIEKYJISIPHOM MacChl Ta3000pa3HOr0 BEMIECTBA IO
M3BECTHOMOTHOCUTENILHOU IIIOTHOCTU. OOBEMHBIE OTHOIICHUS Ta30B NMPU XUMHUUECKUX PEAKIIHUIX.

Kucnopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Kuciaopona B MpUpoae, PU3NUECKHe U XMMUYECKHE CBOMCTBA
(peakiuu ropeHus u okucienus). [Ipoueccol okucnenus B >kuBoil npupone. Oxcunbl. [Ipumenenue kucinopoaa. CrocoObl
MOJIYYCHUST KUCIIOpoa B jabopaTopuu W MPOMBITUIEHHOCTH. [loHsATHE 0 KaTanmm3aTope. KpyroBopor kuciopoja B MpUpPO/IE.



O30H — amnorponHass Moaupukanus kuciaopoga. O30HOBBIA CIIOH, €ro 3HAY€HWE I JKUBBIX OpraHu3moB. Paspymienue
030HOBOTO CJIOSI.

TeroBoit 3pheKT XMMUYECKON peakin, TEPMOXUMUYECKUE YPABHEHUS, SK30- U IHAOTEPMHUYECKUE peaKuu. TOIUIHBO.
Hcnonb3oBanue yris ¥ MeTaHa B KaueCTBE TOTUIMBA. 3arps3HeHue Bo3ayxa. [lonstue o mapaukoBoM s dexre.

Bonopon — snemeHT u mpocrtoe BemiecTBO. HaxoskneHue Bojopoja B HpuUpoje, PU3MUecKue U XMMHUYECKHUE CBOWCTBA,
MIpUMEHEeHUE, criocoObl nostyyeHus. [lonsTue o kucmoTax u cofisix. Mcnonab3oBaHue BOJOPO/ia B KAYECTBE TOILIMBA.

Bona. ®usnueckue cpoiictBa BoAbl. Boga kak pactBoputenb. PactBopbl. HachlllleHHbIE M HEHACBIIICHHBIE PAaCTBOPHI.
PactBopuMocTh BemiecTB B Bojie. DakTopbl, BIMSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl
BBIPAXKEHHUSI KOHIIEHTPAlMi PaCTBOPOB: MAcCOBasl J10J1s1 pAaCTBOPEHHOTO BEILIECTBA, MOJIIPHAsE KOHIEHTpanus. Poiab pacTBOpPOB B
MIPUPOJIE U B )KMU3HU YEJIOBEKA.

Xumudeckue cBoiictBa Bojbl. [lonstue 06 ocHoBanusix. Ilonstue o0 wmHAuMKaTopax. KpyroBopoT BOJbI B MHPUPO/IE.
3arpsisHEHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus wneopranmdeckux coeauHenuit. Oxcuabl. Knaccuduxamuss OKCHAOB: cosieoOpasyroniue (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEpHBIC) U HecoJieoOpasyrore. MexayHapoiHas HOMEHKIIATypa OKCUAOB. TpuBHaNbHBIC HA3BAaHUS OKCHJIOB.
@u3nuecKrue U XapaKTepHbIE XMMHUUYECKHUE CBOWCTBA OKCHUJIOB (B3aMMOJICUCTBUE C BOJAOWN, C KUCIOTAMU U OCHOBAHUSIMHU, C
IpyruMu okcuaamu). [lonyuenue okCuaoB.

[TonsaTrie 0 THUAPOKCHUIAX — OCHOBAHUSAX M KHUCIOpojacojepxkammux kuciorax. Kuciorel. Knaccudukarus Kucior.
MexayHaponHass HOMEHKJIaTypa W TPUBUAJIBHBIE Ha3BaHUA KHUCJIOT. DOU3MYECKHE M XUMHYECKHE CBOMCTBA KHUCJIOT
(B3auMOJENCTBHE C METAINIAMU, C OKCHUJIAMHA METAJJIOB, OCHOBAHUSMU U cosiMu). Psin aktuBHOCTH MetaiioB H.H. bekerosa.

HOHy‘{CHI/Ie KucinoT. Kucnotel B npupoaAc, IPUMCHCHHUC Ba)KHEHIIMX KUCIIOT.

OcHoBaHus. KJIaCCI/I(l)I/IKaHI/I}I OCHOBAHHUM: IeJI09Y U HEPACTBOPHUMEBIC OCHOBAHMS. MC)KILYHapOI[HaH HOMCHKJIaTypa OCHOBAHHUI.
TpI/IBI/IaJIBHLIe Ha3BaHUSI OCHOBAHMHU. H_[CJ'IO‘H/I, UX CBOMCTBA (BBaHMOHCﬁCTBHC C KMCJIOTHBIMH OKCHMIaMH, KHCJIOTaMH U COJ'I}IMI/I)



1 crocoObl moaydeHus. HepacTBoprMble OCHOBaHHMS, UX CBOMCTBA (B3aMMOJICHCTBHE C KHCJIOTaMH) U CHOCOOBI ITOJTyYCHHS.
AmbotepHocTs. ITorsTHE 00 aM(pOTEpHBIX THAPOKCHAAX (HA IPUMEpPE THAPOKCUIOB IIMHKA U aTIOMUHUS ): XUMHYECKHE CBOMCTBA
(B3aMMOJICMCTBUE C KUCTOTAMHM M IIIEJI0YaMH) U MOJyYCHHUE.

Conu (cpeanue, Kucible, OCHOBHbIE, IBOMHBIC). MexXTlyHapoHAs HOMEHKJIATypa colield. TpuBuanbHble Ha3BaHUS COJICH.

Pu3nYeCcKUe U XapaKTEPHbIE XUMUUECKHUE CBOMCTBA HA MpUMepe cpeaHux coieil. [lonyyenue coneit.
['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHHM.

DKCIEPUMEHTANBHOE U3YUEHUE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE ONPENIEIICHUE COIEPKAHUA KUCIOPOa B BO3YXE;

MoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3YyUYEHUE CBOMCTB KHCIOPOa;

HAO0JIIO/ICHHNE B3aMMOJICHCTBHUS BEIIECTB C KMUCJIOPOIOM M YCIOBHI BOZHUKHOBEHUS U MPEKPAIEHUS TOPEHUS;
O3HAaKOMJIEHUE C 00pa3liaMyi OKCHUJIOB U OMHMCAHUE UX CBOMCTB;

noJiyueHue, cooupaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB BOJIOPO/1a (TOPEHHE);

B3auMoielcTBrE Boopoaa ¢ okcugoM meau (II);

UCClIeI0BaHUE OCOOCHHOCTEN PACTBOPEHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIECHHON MACCOBOU JI0JIEN PACTBOPEHHOTO BEILIECTBA;



MIPUTOTOBIICHUE PACTBOPOB C OMPEAEIECHHON MOJISIPHOM KOHIIEHTPALIMEN PACTBOPEHHOIO BEILIECTBA;

B3aMMOJICWCTBHE BOJIbI C METAJIIaMU (HATPUEM U KaJIbLIUEM);

ONpeaeIeHUE PACTBOPOB KUCIOT U MIEJIOUEH C MOMOIIBIO NHAUKATOPOB;

HCCIIeI0BaHNE 00pa30B HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

u3yudeHue B3aumoaeicteus okcuaa menu (II) ¢ pactBopom cepHOI KUCIOTHI, KUCIOT C METAJIIaMU, peakuil HeUTpain3auu
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBaHHUH, BBITECHEHHE OJHOI0 METaJljla IPYTUM U3 pacTBOpa COJI;

B3aMMOJICHCTBHE TMAPOKCHUIA IMHKA C pAaCTBOPaMU KHUCJIOT U LIEJIOYEH;

penieHre 3KCepUMEHTAIBHBIX 33a4 10 TeMe «OCHOBHbIE KIJIACChl HEOPTAHUUYECKUX COSTUHEHUIN.

Iepuoaunyeckuii 3axkoH u Ilepuoauyeckas cucrema xumudeckux daemenToB /. U. MenaesieeBa

Crpoenue aToMOB. XuMHYECKast CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[lepBble TOMBITKH KiIacCU(UKAIMM XMUMHYECKUX 3JIeMEHTOB. [loHsiTue 0 Tpymnmax (ceMeicTBax) CXOJHBIX 3JIEMEHTOB:
HIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX MeTalllaX, rajoreHax, MHEepPTHBIX (OJaropolHbIX) ra3ax. DJEeMEeHTbl, KOTOpble 00pa3yroT
aMm(poTepHbIE OKCUIBI U TUAPOKCUIBI.

ITepunoanueckuit 3akoH. OtkpbeiThe Ilepuogmueckoro 3akoHa. Ilepuoauueckas cucremMa XUMHUUYECKUX DdJeMEHTOB [l.
N. MenneneeBa. Kopotkomepuonnas wu anmuHHONepuogHas (opmel Tabmuiel  «llepuoamdeckas cucremMa XUMHYECKUX
anemeHToB/l. . MenaeneeBa». [lepuonbl u rpynmnsl (A- u b-rpymnisr).

Crpoenne aromoB. CocTtaB artoMHbIX snep. HWM3otombl. PannoakTUBHOCTB. DNEKTPOHBL. DJIEKTPOHHAs OpOUTAIIb.
DHEepreTUYeCKUe YPOBHHM W TOAYPOBHHU aroma: S-, P-, d-opOuTamu. DIeKTPOHHBIC KOHOUTYPAIUU U DJICKTPOHHO-TpaduuecKue



dbopmyel aTOMOB. PU3HYECKUI CMBICI MOPSAKOBOTO HOMEpPA, HOMEpa MepHojia U Tpymbl aieMeHTa. CTpoeHre IEKTPOHHBIX
o0onouek atoMoB ImepBbix 20 xumuueckux dyeMeHTOB llepumonmnueckoit cuctembl [[. WM. MenpaeneeBa: pacmpeneneHue
AJIEKTPOHOB T10 SHEPTETUIECKUM YPOBHSM, IMTOAYPOBHSAM U opOuTainsim. @usnyeckuii cMbica [leproaumaeckoro 3akoHa.

3aKOHOM€pHOCTI/I HU3MCHCHUA paanyCa arTOMOB XHMHUYCCKHUX J3JICMCHTOB, MCTAJUNIMYCCKHX M HCMCTAINIMYCCKHX CBOMCTB MO
rpymninamM " 1nepuoaam. HM3MeHeHne KHUCI0THO-OCHOBHBIX CBOMCTB COGI[I/IHGHI/Iﬁ XUMHYCCKHUX JJICMCHTOB B IICPpHUOAAX U I'PYIIIIAX.
XapaKTepI/ICTI/IKa XUMHWYCCKOT'O 3JICMCHTA I10 €TI0 ITI0JIOXKCHHNIO B HepHO,HH‘IGCKOﬁ CHCTCMC I[ . MCHHGHGGB&.

3nauenue [lepronuueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XUMUYECKHUX DJIEMEHTOB JIJIsl pa3BUTHSI HAYKHU U MPAKTUKH.
1. 1. MenaeneeB — y4eHbIN U TPAXKIAHUH.

DJIEKTPOOTPHUIIATEIILHOCTh XUMHUUYECKHUX AJIEMEHTOB. XUMHUUYECKas CBS3b. BUIAbI XMMHUUECKOW CBS3W: KOBAJICHTHAS MOJISIpHAs
CBSI3b, KOBJICHTHAsI HETOJISIPHAS CBS3b, HOHHAS CBS3b. MeXaHU3Mbl 00Opa30BaHUs KOBAJICHTHOW W MOHHOM CBS3U. DJICKTPOHHBIC
U CTPYKTYpHBIC (OpMYJIbI BeliecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopgHbie BemiecTBa. THUIBl KPUCTAIUIMYECKUX PEIIETOK: MOHHAs, aTOMHAsl, MOJIEKYJSApHas U X
XapaKTEPUCTHKHU.

Crenenp oxucienus. OrmpenerneHUe CTEMEHEW OKUCICHUS aTOMOB B OWHApHBIX coeauHeHusx. OKHUCIUTEThHO-
BOCCTAHOBUTEIbHBIC peakiuu. [Ipormecchl okucieHus W BoccTaHOBieHHS. Okucinurenu u BoccTaHoBuTenu. CocTaBieHHE
YpaBHEHUW TIPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAaKIUid W pacCTaHOBKA B HUX KOI(D(DHUIIMEHTOB METOI0M
AJIEKTPOHHOTO OajaHca.

3KCHepI/IMeHTaJ'IBHOG HN3yUYCHHUC BCUICCTB U SIBJICHUI:
O3HAKOMJICHHUC C 06paBHaMI/I MECTAJIJIOB 1 HEMCTAJIJIOB,

MOJIEJIMPOBAHUE CTPOEHUSI MOJIEKYJT IIPU MIOMOIIM PUCYHKOB, MOJI€JIEH, DJIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYJT;



MIPOBEJICHUE OINBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid (TOpeHue, peakiuu
Pa3JIOKEHUSI, COCTUHECHUS ).

MexnpeaMeTHbIe CBS3H

Peanuzanyst MeXXIpeaAMETHBIX CBSI3EH MPH M3YYEHUH XMMHH B 8 KJIaCCE OCYIIECTBISAETCS Yepe3 MUCIIOIb30BaHUE KaK OOIINX
€CTCCTBCHHO-HAYYHBIX MOHATUN, TaK U IIOHATHUM, IPUHATHIX B OTJACIBbHBIX €CTECTBEHHBIX HAYKaX.

O6HII/IC CCTCCTBCHHO-HAYYHBIC IIOHATUSA: ABJICHHUC (HpOI_[CCC), Hay‘{HHﬁ (1)aKT, IurioTe3a, TCOpusd, 3aKOH, aHAJIN3, CUHTC3,
KJIaCCI/I(l)HKaIII/IH, MNCPUOANIHOCTD, Ha6JHOI[eHI/I€, OKCIICPUMCHT, MOACINPOBAHUC, UIBMCPCHUC, MOACIIb.

®dusuka: SBICHUS MPUPOJIbI, (PU3UYECKUE SIBJICHUS, BELIECTBO, TENO, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHUs, 00BEM,
Macca, arperaTHble COCTOSIHME BEIIECTBA, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJIA, CTPOCHHUE Ta30B, KUIAKOCTEU U
TBEPABIX (KPUCTATUTMUECKUX ) TEN, DIESKTPUUECKUN 3apsij, KOJTUUYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocunTes, rmpoiiecchl 0OMEHA BEIIECTB.
I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIEC MTOPOIbI, TOJIE3HBIE UCKOMTAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

TexnoJorus: TCXHOC(l)epa, MMPOU3BOACTBO, XUMHUYCCKHUEC TEXHOJIOTHUH, CbIPbC, KOHCTPYKIMOHHBIC MATCPHAJIbI.

9KJIACC

BemrecTBO M XMMHUYeECKAasI peaKkmus



IToBTOpEeHUE M yriayOiaeHUe 3HaHUM OCHOBHBIX pa3jiesioB Kypca 8 kiacca. CtpoeHue atomoB. CBOMCTBa aTOMOB XMMHUYECKUX
2JIEMEHTOB, UX KOJHWYECTBEHHBIC M KAaUE€CTBEHHBIC XapPAKTEPUCTHKH (paJUyC, 3JIECKTPOOTPUIIATEIbHOCTD, YHEPIUs MOHU3ALINN).
ITocnenoBaTenbHOCTD 3aMIOJHEHUS SJIEKTPOHHBIX OpOUTANIE aTOMOB MaJIbIX Mepro10B. OCOOEHHOCTH 3aIOJHEHUS YJICKTPOHHBIX
opOuTaell aToMOB OOJBIINX MEPHOI0B. Ilepuoaudeckas cucreMa XUMHUYECKHX DJIEMEHTOB B CBETE IIPEACTABICHHA O CTPOCHUH
atoma. CTerneHb OKHUCICHUSI U BAJICHTHOCTh. [IpeacTaBieHrne 0 mepuognv4ecKoi 3aBUCUMOCTH CBOMCTB XMMUUYECKUX JIEMEHTOB
(2JIEKTPOOTPHUIIATEIIBHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, KHCIOTHO-OCHOBHBIE CBOWMCTBA OKCHJIOB U
TUJPOKCUAOB) OT CTPOCHHUS aTOMa.

Ctpoenue BemiecTBa. BemiecTBa B TBEPAOM, JKHAKOM M Ta3000pa3HOM COCTOSHMH. BHIbl XMMHYECKOW CBSI3U: HMOHHAs,
KOBaJICHTHas (HETOJIsIpHAs, MOJIIpHas); OOMEHHBIN 1 JOHOPHO-AKIEITOPHBIA MEXaHU3M 00pa30BaHMs KOBAJEHTHOM CBSI3H.

MexMoeKysipHbIe B3aUMOJCUCTBUS (BOJOPOHAs CBsI3b, CUibl BaH-nep-Baanbsca). Tumbl KpUCTAIIIMYECKUX PEIIETOK —
aTOMHasi, MOHHAs, METaJUIMYecKasi, MOJEKYJSIpHAas — U OCOOEHHOCTH MX CTPOEHHUsA. 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMHYECKOU CBSI3HU.

OcCHOBHBIC 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKUX peakmuil. Kimaccupukamums XUMUYSCKUX PEAKIUH M0 Pa3IMIHBIM
Mpu3HaKaM (M0 YUCITYy W COCTaBy YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY A(DQEKTy, MO HM3MEHEHHUIO CTEleHEen
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB, IO OOPaTHMOCTH, MO0 YYaCTHIO KaTaJIM3aTopa, MO0 arperaTHOMY COCTOSIHUIO PEarnpyromux
BEIIIECTB).

DONeMEeHThl XUMUYECKOW TEPMOJIMHAMUKHU. DHEPTreTHKa XMMHUUYECKHX peakiuid. TeroBod 3¢h(dEeKT XUMUUECKOW peaKIuu.
DK30- U SHIOTEPMUYECKHE PEAKIMHU, TEPMOXMMHUUYECKUE ypaBHEHHUs. 3akoH l'ecca W ero cieacTBUsd. BpiuncieHus 1o
TEPMOXUMUYECKUM YPABHEHUSM.

[ToHATHE O CKOPOCTH XMMHUYECKOW peaKUUU. 3aKOH NEUCTBYIOIUX Macc. DakTopsl, BIMSIOMINE HA CKOPOCTh XUMUYECKOU
peakuuu. DHeprus aktuBauuu. [lonstue o katanusze. @epmeHTbl. UHrMOUTOPBI.

[Tonarre 00 OOpaTUMBIX M HEOOPATHUMBIX XUMHUYECKHX peakiusx. [IoHSITHE O XMMHUYSCKOM paBHOBECHH, IpuHIUI Jle
[[TaTtenpe. YCnoBUs CMENMIEHUS XUMHUYECKOrO paBHOBECHs. DaKTOPBI, BIUSAIOIINE HA COCTOSIHUE XMMHUYECKOIO PAaBHOBECHS.



[IporHo3upoBaHue BO3MOKHOCTH MPOTEKAHMS XUMHYECKUX MPEBPAICHUH B PA3IMYHBIX YCIOBUSIX Ha OCHOBE MPEACTABICHHUN 00
M3YyYECHHBIX JIEMEHTAX XUMUYECKOM KHHETUKU U TEPMOJIUHAMUKHU.

OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIC PCaAKIIUU. OKMCIINTENIbHO-BOCCTAHOBUTEIBHBIC CBONCTBA XUMHUYCCKHUX OJICMCHTOB,
3aBUCUMOCTb OT CTEIECHU OKHUCJICHHUS. BaXHble OKHCIMTEIN W BOCCTAHOBHUTECIIH. HCpMaHFaHaT KaJlus (XapaKTepI/ICTI/IKa).
CocraBneHue ypaBHeHI/Iﬁ OKHUCJIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C UCIIOJIB30BAHNCM MCTOAA 3JICKTPOHHOI'O OajaHca.

DJEKTPOIMTHYECKAsA JIUCCOLMALNSA. XHUMHUYECKUE PEAKIMU B PacTBOpax. TeopHsi HICKTPOIUTHYECKON IUCCOIUAINH.
PacTBopenne kak ¢pu3nKO-XuMHUUECKHi mporiecc. [ToHaTre o ruaparax U KpUCTaUIOTUaApaTax. DIEKTPOIUTHI U HEAJICKTPOJIUTHI.
Katnonpl, aHmoHbl. MexaHM3M AUCCOLMAIIMA BEIIECTB C Pa3IMYHBIM BHIOM XHUMHYECKOW cCBsS3u. CuibHBIE U ciiaObie
37eKTpoanuThl. CTENEeHb AUCCOIMAIMKM, KOHCTaHTa auccoruanuu. MoHHOe mnpousBeneHue BOAbl. BomaopoaHbIN ITOKazaTenb.
NuaukaTopsbl. DNEKTPOIUTHYECKAS JUCCOLMALINAS KUCJIOT, OCHOBAHHUM U COJIEH.

Peakiuu monHoro oomeHa. YcnoBusi MPOTEKaHUSI PeaKIMii MOHHOTO oOMeHa. MoJjeKysipHble, TIOJHBIE U COKpAICHHBIC
MOHHBIE ypaBHEHMsI peakuuii. CBONCTBAa KHCIOT, OCHOBAHWWM M COJIEM B CBETE MPEACTABICHUN 00 3ICKTPOIUTUUYECKOM
nucconuannu. KauecTBeHHbIE pEaKIui Ha UOHBI.

IM'upponus coneii. MoHHBIE ypaBHEHUS THAPOIM3a COJIER. XapaKkTep Cpelibl B BOAHBIX pACTBOPAX COJIEH.

OKCIEpUMEHTAIbHOE H3YyYEHUE BEUIECTB W SIBIICHUI: O3HAKOMIICHHME C MOJEISIMH KPHUCTAUIMYECKUX PELIECTOK
HEOPTraHWYECKUX BEIIECTB — METAIJIOB M HEMETAIIOB (TpaduTa U ajiMasa), CII0KHBIX BEIIECTB (XJIOpUIa HATPUS);

UCCJIeIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIui OT BO3IECUCTBUS PA3IMUHbIX (DAKTOPOB;
OTIBITHI, WITIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKIuii;
UCCIIEI0BAHNE 3JIEKTPONPOBOAHOCTH PACTBOPOB, IPOLIECCA JUCCOLMALIMY KUCIIOT, IEJI0YEH U COJIEH;

MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIMIUX TPU3HAKK TPOTCKAHUS peaKnuid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJICHHE Ta3a, 00pa30BaHME BOJIbI);



IIPUMCHCHUE WHJIUKATOPOB (JITAKMyca, METHIIOpamka u (eHoadTalIeHHa) I ONPEASICHUs XapaKTepa Cpeabl B pacTBOpax
KHCJIOT, OCHOBAaHMI M COJICH;

IMPOBCACHUC OIIBITOB, WIJIIOCTPUPYIOINHUX IIPHUMCEPBI OKHCINTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHHﬁ (FOpeHI/IG, pCaKkInu
Pa3J10KCHUA, COGIII/IHGHI/ISI);

pacino3HaBaHUuC HCOPTaHNICCKHUX BCHICCTB C IIOMOIIIBbIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI,

PCHICHUC OJOKCIICPUMCHTAJIBHBIX 3a/d4 II0 TCMaM: «OKHUCIINTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKIuun, «FI/II[pOJIHS COH@ﬁ)),
«SJIGKTpOJII/ITI/I‘IGCKaSI Jucconuanusi,.

HemeTaJ/sibl M1 UX cOeAMHEHUS]

OO6mass xapaktepuctuka HeMmeTauioB. OCOOEHHOCTH CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB, TMPOCTHIX BEIIECTB,
autotponusi. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE CBONCTBA HeMmeTaioB. CpaBHUTEIbHAs XapaKTEPUCTHUKA COCIUHEHUN
HEMETAJLIOB.

OO6mast xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTE€pHbIE CTENEeHH OKucieHus. CTpoeHue u
(¢u3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOWCTBA Ha MNpUMEpe XJopa (B3aMMOJACHCTBUE C
MeTaJulaMH, HEeMeTajUllaMHu, BOJOHW, Imienodyamu). XiopoBoaopon. ComsHas KHUCIOTa, XUMHYECKHE CBOMCTBA, MOJyYEHHE,
npuMeHeHue. JlelicTBre xyopa U XJIOPOBOJOPOAa Ha OpraHu3M yesioBeKka. BakHelme XJIopuasl 1 UX HAXOXKIEHUE B MPUPOJIE.
[ToHsiTHE O KUCIOPOICOACPIKANTUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne u (pu3myeckue CBOWCTBA
MPOCTHIX BEIIECTB — KHCIOPOJAa W Cephbl. AJIOTPONHBIE MOAU(PHUKAIUUA KUCIOPOJAa W CEepbl. XMMHUYECKHE CBOMCTBA CEPHI
(B3auMoAeiCTBHE C HEMETAIJIAMH, METalllaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). CepoBOAOpPOA, CTPOCHHUE,
(¢u3MYecKue M XWMHUYECKHE CBOWCTBA (KHCJIOTHBIE M BOCCTAHOBUTEIBHBIE CBOWCTBA). OKCHABI CEphl KaK MPEICTABUTEIN
KUCIOTHBIX OKcHI0B. CepHuctas kuciora u ee coiu. CepHas KUCIOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBa (0OIIMe Kak
IpeicTaBUTeNd Kiacca KUCIOT W crneuuduueckue). Coin cepHOM KHUCIOTh. XUMHYECKHE pPEaKIUHu, JIeKallue B OCHOBE



MIPOMBIIICHHOTO CIOco0a MOJIy4eHUs CepHOU KUCTOThL. [IpencTraBieHuss 0 XMMHUYECKOM IMPOU3BOJICTBE M CBSI3aHHBIX C HUM
npodeccusx. [IpumeHeHne cepHoii KUCIOTH U cynbdaToB. KadecTBeHHBIC peakInu Ha CyIbPUT-, CYIbPUA- U CyIb(aT-aHUOHEI.
Haxoxnenue ceppl U €€ COCOIUHEHWU B MNpUpPOAe. XUMHUYECKOE 3arpsA3HCHUE OKPYXKAIOMIEH CPeapl COEAUHECHUSIMHU CEpBI
(KMCIOTHBIC JOXKIH, 3arpsA3HEHUE BO3/yXa), CIIOCOOBI €ro MpeI0TBpaIlCHHUS.

061112151 XapaKTCPHUCTHUKA 3JICMCHTOB VA-prrIHBI. OcobeHHOCTH CTPOCHUS aTOMOB, XapPaKTCPHBIC CTCIICHN OKUCJICHUA.

A3OT, pacrnpocTpaHeHHE B MPUPOJE, (PU3HMUYECKUE U XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C METaJIaMHU, BOJOPOJIOM,
kucjaopoaomMm). KpyroBopor azora B mpupoie. AMMHAK, €ro (U3MUYECKHE M XHMHYECKHE CBOMCTBA (OKHCICHHE, OCHOBHBIC
CBOMCTBa BOJIHOTO PAacTBOpA), MPUMEHEHHWE WM TOJYyYEHHUE B JA0OpATOPUU U MPOMBINIIEHHOCTH. MOH aMMOHUS, JOHOPHO-
aKIENTOPHBIA MeXaHu3M ero ooOpazoBanus. ConM aMMOHHS, MX (PU3NUECKHEe U XUMHUYECKHE CBOMCTBa (pa3joXeHUE Hu
B3aMMOJICHCTBHE CO Iejo4Yamu), nmpuMeHeHue. KadecTBeHHas peakiust Ha noHbl amMmoHus. Okcuael azota (I, I, I, 1V, V).
A3zotucras kuciaota. A30THasi KUCIIOTa, €€ ToJydeHne, PU3nYecKre U XUMHUECKHEe CBOMCTBA (00IIHe KaK MPeCTaBUTENs Kilacca
KHCIIOT U crnenuduyeckue), MpUMEHEHHe. XHWMHUYECKHE pPEaKlUu, JIeKalue B OCHOBE IOJTYYEHHUs a30THOM KHCIOTHI B
MpOMBINUIEHHOCTH. HuTpatel 1 HUTpUTHI. KauecTBEHHbIE peaklMM HAa HUTPAT- U HUTPUT-aHUOHBI. XMMHUYECKOE 3arpsi3HEHUE
OKPYXKaIOIIel Cpeibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIC I0KIU, 3arPs3HEHUE BO3AyXa, ITOYBLI U BOJIOEMOB).

®docdop, amiorponHsie mMoaudukanuu ¢ocdopa (6enbii U KpacHbld Gocdop), u3MYecKue U XUMUUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJJIaMU, KUCIOPOJOM, T'aJlOT€HaMH, KOHIIEHTPUPOBAHHBIMH a30THOM M CepHOW Kuciaoramu). OKCHIbI
dbocdopa (I11, V), bochopnas kuciora, puznueckne U XuMUYECKUE CBOMCTBA, nojiydeHue. KauectBenHas peakius Ha (ocdart-
nonsl. [IpencraBnenus o ranorenuaax gocdopa (111, V).

[TonsitTue 0 MHMHEpadbHBIX yHOOpeHUsXK. A30THBIC, (ochOpHbIE, KOMIUIEKCHBIE YAOOpEHHUS. XHWMHUUYECKOE 3arps3HeHUe
OKPYXKaIoIIel Cpe/ibl COeTMHEHUIMH a30Ta u pocdopa.

O6mas xapakrepuctuka siaemMeHToB |V A-rpynnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepPHbIE CTEIIEHU OKUCICHUSI.

VYrnepon, ammorponHeie Moaudukanuu (rpadut, anMmas, dyiiepeH, rpadeH, HaHOTPYOKH), GU3MYEecCKne M XUMUYECKUE
CBOMCTBa NPOCTHIX BEIIECTB (B3aUMOJACHCTBHE C METa/llaMHM, HEMETajulaMHd, KOHIIEHTPUPOBAHHBIMU a30THOM W CEpPHOI



kuciotamu). [lonarue 06 amcopOimu. Kpyrosopot yriepona B mpupojae. OKcuabl yriaepoaa, ux (GU3NYeCKUe M XUMUUYECKUC
CBOMCTBA, JIEHCTBHE HA KUBBIC OPTaHWU3MBI, MMOJTYYECHHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOOIeMbl aTMOC(]ephl, CBI3aHHBIC C
okcusioM yriepoja (IV). YronpHas kuciota u ee coiu, X (pU3NUeCKue U XMMUYECKUE CBOMCTBA, MOJYYEHHUE U MPUMEHECHUE.
KapOonatsl, TunpokapboHaThl, UX CBOMCTBA. KauecTBeHHast peakmus Ha KapOoHaT-noHBI. Vcmonap3oBaHne KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO3SIMCTBE.

IlepBoHauanbHBIC TOHATHS OO0 OpPraHWYECKHX BEIECTBAX KAaK O COSAWHEHMIX YTIIIepojia: YIieBOJOpOJbl (METaH, 3TaH,
ATUJIEH, alleTUJICH), ATaHOJ, TJIUIEPUH, YKCyCHas KuciaoTa. [IpupoaHble MCTOYHUKH YIJIEBOAOPOJOB (Yroyib, MPUPOIHBIN Ta3,
He(Th), IPOAYKTHI UX MEPEPAOOTKU, UX POJIb B OBITY M IMPOMBINIICHHOCTH. [IoHITHE O OMOJIOrHYeCKH Ba)KHBIX OPraHUYECKHUX
BEIIECTBAX — JKMpaX, Oejakax, yrieBojax — M HUX pPOJM B JKU3HH YelloBeKa. EJWHCTBO OpraHMYECKHX M HEOPTaHHYECKUX
COCIMHECHUM.

Kpemuwuii, ero ¢usmyeckne W XHUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE C METAJUIaMH, KHCJIOPOJIOM, YIJIEPOIOM,
rajoreHamu), rnoiaydyeHue u npuMeHenue. Posb kpemuus B npupone u texHuke. Oxkcun kpemuus (IV), kpeMHHeBas KUCIOTA,
CWIMKAThI: (PU3NYECKUEe W XMMHUYECKHE CBOWCTBA, TMOJIYYCHHE U TPUMEHEHUE B OBITY M MPOMBIIUICHHOCTH. Bakueimue
CTPOMTENIbHBIC MaTepHajbl: KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, eje300eToH. IIpobiiempl 0e30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Bop. Ocobennoctu crpoeHust aroma. OO01ue npecTaBiIeHus 0 PU3NUECKUX U XMMUYECKUX CBOMCTBax. bopHas kuciora.
DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBIICHUIA:

03HaKOMJIEHUE ¢ 00pa3aMy MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

MIPOBEJICHHE OIBITOB, OTPAKAIOIMINX (HU3UIECKUE M XUMUUECKHE CBOMCTBA TaJIOTEHOB U UX COSIMHEHUM;

U3Y4YEHHUE CBOMCTB COJITHON KUCIIOTHI;

IMPOBCACHNEC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOpuna-, 6p0MI/I,Z[- U NoJua-uOHbI U Ha6J'II-0I[CHI/IC IMIPHU3HAKOB UX IIPOTCKAHU A,



O3HaKOMJIEHUE C 00pa3LaMu Cephl U €€ TPUPOAHBIX COCIUHEHNU;

Ha0JII0/IeHKE Tpollecca O0YTIIMBaHUS caxapa MoJ] IeMCTBUEM KOHIEHTPUPOBAHHON CEPHON KUCIOTHI;

M3y4YCHUE XUMHYECKUX CBOWCTB pa30aBIICHHON CEPHON KUCIIOTHI;

MIPOBEJICHUE KAUYECTBEHHBIX PEaKIuil Ha CyIbGUl-, CyIbPUT- U CyJIb(PaT-UOHBI U HAOIIOIEHUE MPU3HAKOB X MPOTEKAHUS;

O3HaKOMJICHHE ¢ (PU3MYCCKMMM CBOMCTBaMHU a30Ta, pocdopa M HMX COCAMHECHHH, oOpasnaMu a30THBIX U (hochopHBIX
y100peHui;

MoJIy4yeHue, coOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB aMMHUaKa, U3YYEHHUE CBOMCTB COJIE aMMOHUS;

IIPOBE/ICHUE KAYeCTBEHHBIX pEaKlUii Ha MOH aMMOHHS, HUTPHUT-, HUTpAT- U (pocdar-uoHb W H3ydeHHE TPHU3HAKOB HX
IIPOTEKAHUS;

M3Y4YEHUE B3aUMOJICUCTBHS KOHIIEHTPUPOBAHHOMN a30THOW KHUCIIOTHI C ME/IbI0, CBOMCTB (POCHOPHOI KUCIOTHI U €€ COJIEH;

O3HAKOMJICHHE C MOJICTSIMA KPUCTAJUTMUECKUX pEeNIeTOK ainMasza, rpadura u QymiepeHa, ¢ MpOIEccOM aacopOoiuu
PaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOra3a;

NoJIiyueHue, CoOOMpaHue, paclio3HaBaHWE U U3YYEHUE CBOMCTB YIIIEKUCIIOTO rasa;

MIPOBE/ICHNE KAUECTBEHHBIX PEAKIIUi Ha KapOOHAT- U CUIIMKAT-UOHBI U U3YUEHUE TIPU3HAKOB WX MPOTEKAHMUSI,;
M3y4YeHUE B3aMMHBIX TIPEBPAIICHNN KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX KApOOHATOB U CUIIMKATOB, C IPOAYKIMENH CUIMKATHON POMBIIIEHHOCTH;

PCUICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxxkneiire HeMeTalIbl U UX COCIUHCHU.



MeTauiibl U MX coeaANHCHUA

O6mue cBoiicTBa MeTaiioB. O0IIas XapaKTepUCTUKAa XUMUUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoauueckoii cucreme xumuueckux 3imemeHToB Jl. M. MenneneeBa u crpoenus atromoB. Metamibl A- u b-rpynn. Crpoenue
MIPOCTHIX BEIIECTB — METAIOB. MeTayuinueckasi CBSI3b U METAIUITMYECKask KpUCTAJUIMUECKasi perieTka (IpUMUTHBHAS KyOuueckas,
00BEMHO-IICHTPUPOBAHHAsL ~ KyOWueckasi, TpaHCICHTpUpPOBaHHAs  KyOuueckas, TeKCaroHaJbHas IUJIOTHOYIMAaKOBaHHAs).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB METAUIOB OT CTPOCHHUS KPUCTAJUIOB. DJIEKTPOXUMMUYECKHH PsJl HANPSIKEHUN METaslIoB.
OO0mume XuMUYECKHue CBOMCTBA MeTayioB. OOIME crnocoObl MOTYyYEHUsS METaUIOB, METALTYyprusi. DJEKTPOJIU3 PACIUIaBOB U
PacTBOPOB COJIEH Kak OJIMH U3 CIIOCOOOB MOTyYeHUsS] METAJIOB. [loHATHE 0 KOPPO3UU METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIUThI UX
oT koppo3un. CiuiaBsl (CTajib, YyT'YH, JIOpaTtOMUHUN, OpoH3a). [[ppMeHeHre METaI0B 1 CIUIABOB B OBITY M IIPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[Ilemounble MeTaiuIbL: MoOJIoKeHHE B Ilepumoanueckoit cucrteme xumMudeckux sneMeHToB Jl. M. MeHneneeBa, cTpoeHue HxX
aTOMOB, HaXOXJIeHHE B mpupoje. Ousznueckrne 1 XMMHUYECKUEe CBOMCTBA (Ha MpUMepe HATpus U Kaius), moiaydeHue. Okcuanl 1
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UHbIX METAIUIOB U UX COCIMHEHNN. bromornyeckas pojib HaTpUs U KaJIusl.

[IlemoyHO3EMENBbHBIE METAJIJIBI MAarHUM U KaIbLUHWHU: monokeHue B [lepuomnyeckor cucremMe XMMHYECKHUX 3JIEMEHTOB /I,
N. MenpaeneeBa, CTpoeHHE MX aTOMOB, HaxoOXxJIeHUE B npupone. PU3NUYECKUE U XUMHUYECKUE CBOMCTBA MAarHvs M KaJIbIIHSL.
Baxueiimve coeqMHEHMS Kaubllisg U Maruus (OKCUJ, TUIPOKCHUJ, COJIN), CBOMCTBA, MpUMEHEeHHE. JKECTKOCTh BOJIBI M CIIOCOOBI €€
ycTpaHeHus. KpyroBopoT Kajiblusl B TPUPO/IE.

AnmoMuHui: tonoxxkenue B Ilepuommueckoit cucrteme xumuueckux snemMeHToB [[. WM. MenaeneeBa, cTpoeHue aroma,
HaxoXjJaeHue B mpupoje. Ouznueckue W XUMUYECKHE CBOMCTBA amtoMuHUS. AMGPOTEpHBIE CBOIMCTBA OKCHAA U THAPOKCHIA
amomuHus. [[puymMeHeHne aatOMUHNS 1 €T0 CILIaBOB.

Memannwvt b-zpynn



OO6mrast xapakTeprucTuka MeTauioB b-rpymnm (moGoYHBIX MOATPYMM): ToJokeHrne B [lepuonnyueckoi cucteMe XUMHYECKIX
snementoB [I. 1. MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIPOBaJIay AJIEKTPOHA HA MPUMEPE CTPOCHUS aTOMOB
Xpoma, MenH, cepeOpa. BajeHTHBIE COCTOSTHUS aTOMOB (-3JIEMEHTOB, CTEIIEHU OKWCJICHHUS aTOMOB B COCAMHCHHSX. 3aBUCUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U TMJIPOKCUJIOB METAJUIOB OT 3HAUYCHUSI CTEIICHU OKUCIICHUSI JIEMEHTa B COSIMHEHUM (Ha
npuMepe coeuHeHnit xpoma). [lepBoHayanbHble TPEACTaBICHUS O KOMIUIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: cTpoeHHe aTOMOB, CTeNeHU okuciaeHus. OOmue KpaTkue MpeacTaBIeHUs 0 (U3NYSCKUX U XUMUYECKHUX
CBOMCTBaX MPOCTHIX BEIIECTB (B3aMMOJIEHCTBUE C KHUCIOTAMHU-OKHUCIHUTENIIMH), 00 HMX OKCHAAX, THIPOKCHUIIAX U COJSAX, UX
npuMeHeHuu. IlpeacraBiaenns 00 aMMHAYHBIX KOMILIEKcax cepedpa u Meau. KauecTBeHHBIC peaKIuu Ha KaTHOHBI Meau (2+) u
cepeopa.

[luHk: cTpoeHHME aToMa, CTENEeHb OKHCICHUS. XapaKTepUCTUKA (DU3MYECKUX W XUMHUYECKUX CBOWCTB, MPUMEHEHHE,
am(poTepHbIe CBOMCTBA OKCUJIA U THIIpOKCcUa. KauecTBEeHHbIE peaKIi Ha KATUOHBI ITMHKA.

XKeneszo: ctpoenne atoma, creneHu okucienus. Haxoxnenue B mpupone. Ouznyeckne U XMMHUYECKHUE CBOMCTBA JKenesa,
npumeHeHue. buonornueckast ponp xenesa. Oxkcuabl, ruapokcuabl U conu xenesa (I1) u xxeneza (I1I), ux cocras, cBoiicTBa u
nonyuyenue. KauecTBeHHbIC peakiiMy Ha KaTHOHBI XkKefe3a (2+) u xkenesa (3+). UyryH u ctanb — cIuiaBbl jkenes3a. [Ipou3BoacTBo
YyryHa ¥ CTali. DKOJIOTHUYECKUE TIPOOIEMBI, CBA3aHHBIE C METAJUTYPTHIECKUMU TIPOU3BOICTBAMH.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBIICHUIA:
03HaKOMJIEHUE ¢ 00pa3IaMi METAJJIOB U CIUIABOB, MX (PU3MUYECKUMH CBONCTBAMU;
MO/JICJIMPOBAHNE METAJUTNYECKON KPUCTAJUIMYECKON PELIETKY;

M3yUYCHHE B3aUMOJICHCTBUS METAJUIOB C BOJOW, C pacTBOpaMU COJEH U KHUCIOT, UCCIEAOBAHUE MPOLIECCOB JJIEKTPOJIM3a
pactBopoB xyopuaa meau (1) u noauaa kanus, KOPpO3UU METAJLIOB;

U3y4eHrne OCOOCHHOCTEH B3aMMOCHCTBHSI OKCHIIOB KaJbIUSl U HATPUS C BOJOW, UX THIPOKCHIIOB — C OKCHAOM YTIepoja
(IV) u kucnoramu;



M3y4eHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIIHS, )KECTKON BOBI;
U3Yy4EHUE MPOLIECCOB IOJIYYEHUs TUAPOKCUIOB JKEJe3a, UX XUMUYECKUX CBOWCTB;

U3YYCHUE NPHU3HAKOB MMPOTEKAHUs KAaUeCTBEHHBIX PEaKI[Mil Ha MOHBI (MarHus, Kalbllys, aJlOMUHHUS, [IHHKA, Kejae3a (2+) u
xenesa (3+), meau (2+);

HaAOJIIO/ICHUE U ONTMCAHUE OKPAIIUBaHUS TUIAMEHN HOHAMU HATPUSl, Kajausl U KaJIbIIUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB IMAPOKCHIA amtoMuHud, ruapokcuaa xpoma (I1I) u ruapokcuna nuHka;
pEIIeHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « BaKHEUIIINEe METAIIIBI U UX COCTUHEHUSD.

XuMHS M OKPYKAKOLIAA cpela

BemiectBa 1 maTepuainbl B TOBCEAHEBHOM )KM3HU YesloBeKa. BaxkHelme BenecTsa 1 MaTepuabl, 00JaCTH UX MPUMEHEHHUS.
be3onacHoe uCMONb30BaHUME BEUIECTB M XUMUYECKUX peakiuil B ObITy. llepBas momours npu XHUMHUYECKUX OXKOrax u
OTPABJICHUSX.

Hogble matepuasnbl 1 TeXHOJIOTUHA. [[pUHITUIIBI «3€JICHON XUMUW.

OCHOBBI JKOJIOTMYECKOM T'PaMOTHOCTH. XUMHUSI M 3I0POBhE. 3HAUCHHUE H3YyYaeMbIX XUMHUUYECKHUX DJJIEMEHTOB U HX
coeMHEHU 7151 QYHKIIMOHUPOBAHUS OpraHu3Ma desioBeka. [lousaTue o 310poBoM 00pase KU3HH.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl. IKOJOTUYECKUE MPOOIIEMbI, CBSI3aHHBIE C COCIMHEHUSIMH yTiiepoja, a30Ta,
cepsbl, Tsokenbix MetaiioB. [Tousatue o [1JIK. Ponb xumuu B pemieHnn SKOI0THYECKUX TTPOOIIEM.

9KCHCpI/IMCHTaJIBHOG HN3Yy4YCHHUC BCHICCTB U SIBJICHUM: O3HAKOMJICHHE C 06p8,3HaMI/I MaTepualioB (CTGKJIO, CIljIaBbl METAJIJIOB,
IMOJIMMCPHBIC MaTepI/IaJII)I), OnpeCACICHUC KUCIOTHOCTU IPUPOAHBIX BOJ, MOACIMPOBAHHUEC IIPOLCCCA O6p8,30BaHI/I$I KHCJIOTHOT'O
A0X s, N3YyUYCHHUE €TI0 BOSHCﬁCTBHH Ha MaTcpualibl.



IToBTOpEeHMe U 00001IeHHE 3HAHNI OCHOBHBIX pa3/iesioB KypcoB 8—9 kiaccoB

HGpI/IO,Z[I/I‘{eCKI/Iﬁ 3aKOH H Hepﬂozmqecr(aﬂ CHUCTCMAa XHMMHNUYCCKHUX 3JICMCHTOB B CBCTC HpGI[CTaBJ'IeHI/Iﬁ O CTPOCHHUA aTOMa.
3aKOHOM€pHOCTI/I B U3MCHECHHUM CBOMCTB XUMMYECKHX 3JIEMEHTOB U X COQZIHHGHI/Iﬁ B IICpUOAax U I'pYIIIIax.

Ctpoenue BeliecTBa B TBEPAOM, KHIKOM M Ta3000pa3HOM COCTOSHUHU. BHABI XMMHYECKOW CBS3H. 3aBUCHUMOCTH CBOMCTB
BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIECTKH U BU1a XUMUYECKON CBSI3H.

KJ'IaCCI/I(l)I/IKa]_II/IH XUMHUYCCKHX peaKI_[I/Iﬁ II0 pPa3IM4HbIM IIPHU3HAKaM. HpOFHOBI/IpOBaHPIG BO3MOXHOCTH IIPOTCKAHUA
XUMHWYCCKHUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX Ha OCHOBC HpeI[CTaBJIeHI/If/i XUMHUYECKON KMHETUKHU U TCPMOINHAMUKH.

XUMUYECKUE peakliuy B pacTBopax. ['maponns coneld. Peakiny OKUCIIEHUA-BOCCTAHOBIIEHUS. DJIEKTPOJIN3.

CBoiicTBa KUCJIOT, OCHOBAaHUM U COJIEM B CBETE MPEACTABICHUN 00 AJIEKTPOIUTUYECKOU TUCCOLMALMU U OKUCIUTEIIHHO-
BOCCTAHOBUTEIbHBIX PEAKIUSIX.

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNpeIMETHBIX CBS3EH MPU U3YYEHUU XUMUHU B 9 KJIacce OCYIIECTBIISIETCSl Yepe3 UCIOIb30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MOHATH, TAK U IOHATHUM, TPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO0mme ecTecTBEHHO-HAYYHbIC TIOHSTHS: SIBJIEHUE (TPOIecC), Hay4YHbI (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJU3, CUHTE3,
KJaccuukanus, nepruoInIHOCTh, HAOTIOICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHE, MOICIb, TEXHOJIOTHS, MaTEPUAIIBI.

@du3nka: BEUIECTBO, TENO, (U3MUECKUE BEIMYMHBI, €IMHULIBI U3MEPEHUs, Macca, 00bEM, KOJIMYECTBO TEIJIOThI, aTOMbI U
MOJIEKYJIbI, arperaTHble COCTOSIHME BELIECTBA, CTPOCHHE Ta30B, JKUIAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tell,
KpUCTAJJIMYECKAs] PEIIETKA, AJIEKTPOH, SAPO aToMa, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, U30TONbI, KBAHTHI, PAJIHMOAKTUBHOCTD,
anb(da-, 6eTa- U raMMa-u3IydCHHE, SJICKTPUUECKUN 3apsf], MPOBOJHUKH, MMOIYIPOBOJAHUKH, TUIIEKTPUKU, COJHEUHBIA CIEKT,
paszjoxeHue 0er0ro CBeTa B CIEKTP.



buonorus: skocuctema, 6mocdepa, GOTOCHHTE3, IIPOIECCH OOMEHA BEIISCTB, MHHEPAIbHBIC YA0OPEHHS, MUKPOAJICMEHTHI,
MaKpO3JIEMEHTBI, ITUTaTCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE MCKOIAaeMble, TOILJIMBO, BOAHBIE PECYPCHI,
IJIaHeTa 3eMJIA.

TexHomorus: CTPOUTCIIBHBIC TCXHOJIOTHH, CEIbCKOXO031CTBEHHbBIC TCXHOJIOTHH, TCXHOJIOTHH BHGKTpOHHOﬁ
IIPOMBIIIJIICHHOCTHU, HAHOTCXHOJIOT'MH.

IJIAHUPYEMBIE PE3VJIPTATBI OCBOEHMS IIPOI'PAMMBI 110 XMMUN HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA (YIJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJibTaTbl OCBOCHU:A IIPOrpaMMbl OCHOBHOI'O O6IH€FO O6paBOBaHI/IH JOCTHUT'AIOTCA B XOI€ O6y‘-IeHI/I${ XUMHHU B
CAHNHCTBC y‘-I€6H0ﬁ U BOCIHUTATECIbHOM ACATCIBbHOCTHU O6pa3OBaTCHLHOﬁ opramu3anmi B COOTBCTCTBHH C TpaaWIIMOHHBIMH
pOCCHﬁCKHMH COLMMOKYJIbTYPHBIMH N NJYXOBHO-HPABCTBCHHBIMH HCHHOCTAMU, IIPHUHATBIMU B O6IH€CTB€ [IpaBuJIaMid U HOpMaMH
IIOBCACHHUA U CHOCO6CTBYIOT ImponeccaM CaMOIIO3HaHUA, CaMOPa3BUTHUA U CONUATIN3 Al o6yan01uch3.

JIMYHOCTHBIE PE3YIbTAThl OTPAKAOT I'OTOBHOCTD O6yanOH_II/IXC}I PYKOBOACTBOBATLCA CUCTEMOM MO3UTHUBHBIX INEHHOCTHBIX
OpI/IeHTaHI/Iﬁ 1 paCcIMpPCHHUEC ONbITa ACATCIILHOCTH HAa €€ OCHOBC, B TOM YHUCJIC B YaCTHU:

1) maTpuoTHYECKOTr0 BOCIIUTAHUS



MPOSIBJIEHWE LEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAayYHOMY M HCTOPHUYECKOMY HACIEIUIO,
MMOHMMAHUE 3HAYCHUS] XUMUYECKOW HAayKH U TEXHOJOTHUU B KU3HU COBPEMEHHOTO OOIIECTBA, B pa3BUTUM dKOHOMUKH Poccum u
CBOETO PETHOHA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABJICHUE O COLMAJbHBIX HOPMaxX M TMPaBUJIAX MEXJIUYHOCTHBIX OTHOIIEHUH B KOJUICKTHBE, MPOSIBICHHUE
KOMMYHHKAaTUBHOM KYJIbTYPhI B pa3HOOOpa3HOM COBMECTHOM JAEATEIHLHOCTH,

CTPEMJICHUC K B3aUMOIIOHUMAHHUIO 1 B3daMUMOIIOMOIIHN B IIPOLCCCC y‘Ie6H0ﬁ )51 BHGY‘-IC6HOI>1 ACATCIBHOCTH,

IOTOBHOCTBH OLICHMBATHL CBOC IIOBCACHHUC M ITOCTYIIKHM CBOHX TOBapHH_Ieﬁ C IO3WIMKU HPABCTBCHHBIX M IIPABOBBIX HOPM C
Y4€TOM OCO3HAHMA HOCHG}ICTBI/Iﬁ IMOCTYIIKOB;

3) hopMHUpOBAHUS IEHHOCTH HAYYHOT'O MO3HAHUS

MHUPOBO33PCHYCCKUC IIPCACTABICHHUA O BCIICCTBC U XUMHYECKOM p€akinun, COOTBCTCTBYIOIIHNC COBPCMCHHOMY YPOBHIO
Pa3BUTHA HAYKHU U HGO6XOI[I/IMI>IG IJIS IIOHKUMAaHWA CYITHOCTHU Hﬁy‘-IHOfI KapTHUHBI MHPA;

OCO3HAHME IIEHHOCTU HAYYHOTO MO3HAHUS JJIsl PA3BUTHS KaXKJIOTO YEJIOBEKA U MPOU3BOAUTEILHBIX CHUJ OOIIECTBA B IIEJIOM,
pOIM UM MECTa HayKu «XHUMHUS» B CUCTEME HAYYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIbI, B3AUMOCBA3IX
YEeJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENION;

NO3HABATENIbHAS MOTHBALUS U UHTEPEC K 00YUYEHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO, K
MCCJIEI0BATENbCKON JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJeHUS! U YPOBHS JaJIbHEHUILIET0 00yUYeHUs;

4) BocnmUTAHUS KYJbTYPbI 3/10POBbSI:



OCO3HAHME IIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKA Ha 3J0POBBINM 00pa3 >KHU3HU,
OCO3HAHME TOCIEJACTBUN W HEMPHUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KypEeHHUS ), HEOOXOAMMOCTH
coOTI0IeHs TTpaBUJI 0€30MACHOCTH TIPU OOPAIICHUN ¢ XUMUYECKUMH BEIIECTBAMH B YICOHBIX M )KU3HEHHBIX CUTYAIIHIX;

5) Tpy10BOT0 BOCTIMTAHHUSI:

dbopMHUpOBaHHWE IIEHHOCTHOTO OTHOINEHUS K TPYIOBOM JESITEIBHOCTH KaK €CTeCTBEHHOM IOTPEOHOCTH dYeIOBEeKa U K
HCCIIEIOBATENbCKOM IEATETLHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HMHTEpeca K IpodeccusiM, CBSI3aHHBIM C XHMHEH, B TOM 4Hclie K TpodeccusM HaydyHOU cdepbl, 0CO3HAHUE
BO3MOXXHOCTH CaMOpeaJIM3alliy B 3TOU cepe;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS
0CO3HaHHE HEOOXOAMMOCTH OTHOIICHHUS K IPUPO/IE KaK HCTOUYHUKY JKM3HH Ha 3eMIIe, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTUUYECKON KYJIbTYphl: MPUOOPETEHNUE ONBITA MJIAHUPOBAHUS MOCTYIIKOB U OIICHKU UX BO3MOKHBIX
MOCJIEACTBUM Ul OKpYXarollel cpenbl; 0CO3HAHUE TII00AJIbHOTO XapakTepa HKOJOTMYECKUX MPOoOJIeM U MyTell UX pelIeHHS;
CIIOCOOHOCTh MPUMEHSTH 3HAHUA, MOJy4yaeMble NMPU U3yUYEHUHU XUMHH, JJI PEIICHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIEH Cpe/loif;
AKTUBHOE HEINPUATHE JCHUCTBUM, NPUHOCIIIMX BpPEN OKPYXKAIOIIEH CpeAe; OCO3HAHME CBOEW pONM KaK TpaKIaHWHA U
MOTpeOUTENs] B YCIOBUSX B3aMMOCBSI3U NPUPOAHON, TEXHOJOIMYECKOM W COLUMAIbHOM Cpe; TOTOBHOCTh K YYAacTHIO B
MIPAKTUYECKOM AEATEIbHOCTH SKOJIOTMYECKON HAIPABICHHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



MeranpeaMeTHbIe Pe3yJbTaThl OOYYAIOMINXCSl, OCBOMBIIMX TMPOTPAaMMy IO XHMHUHU OCHOBHOTO OOIIET0 OOpa30BaHUSA,
BKJIIOYAIOT:

YCBOCHUE MEXKIUCIUIUITMHAPHBIX (MEXMPEIMETHBIX) MOHATUN, OTPaKaONIMX MaTepUaIbHOE €IUHCTBO MHUpa U TPOIECC
MO3HaHUs (BEIIECTBO, CBOMCTBO, SHEPIHs, SIBJICHUE, HAYUYHbIH (DAKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPUs, HAOIIOCHHE,
U3MEpPEHUE, NCCIIEI0BAHNE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCATIbHBIMU y4EOHBIMU JNEeUCTBUSIMU (mo3HaBaTeIbHBIMU, KOMMYHUKATHUBHBIMU,
PEryJATUBHBIMHU ), BAXKHBIMHU JJIsI TIOBBIIIEHUSA 3(P()EKTUBHOCTH OCBOEHHUS COJEpKaHUs ydeOHOro mnpeamera, (OpMUPOBAHUS
KOMIIETEHIIUM, a TAKKE MTPOCKTHO-UCCIEI0BATEIBCKOMN NESITEIFHOCTH 00YYaIOIMMUXCsl B Kypce XUMUU,

CIIOCOOHOCTH MX UCIOJI30BATh B yUeOHOM, MO3HABATEIHLHON U COIIMAIBHON MTPAKTHKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jiornueckue 1eiicTBUA:

YMEHUS UCTIOIb30BATh MPUEMbI IOTUYECKOTIO MBILICHHS TP OCBOCHUM 3HAHMI: PACKPBIBATH CMBICII XUMUYECKUX MOHSATUN
(BBLIENATHh MX CYUIECTBEHHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMHU TMOHSATUSAMM); aHAJTU3UPOBATH, CPABHUBATD,
0000111aTh, BHIOMPAThb OCHOBAHMS MJIsl KJIACCU(PUKALMM U CHUCTEMATH3ALUMU XUMHUYECKHUX BEUIECTB U XUMHUYECKUX PEAKIU;
YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHbIE CBSI3M MEXAY OOBEKTaMH HW3Y4YEHUS; CTPOUTH JIOTMUECKHE PaCCyKIEHUs
(MHAYKTUBHBIC, JE€IyKTUBHbIC, 10 AHAJIOTUM); MpPEJaraTb KPUTEPUH U BBIABISATH OOIIHME 3aKOHOMEPHOCTH W MPOTUBOPEUUS
B M3y4YaeMbIX MPOLECCAX U SIBJIEHUAX; NPOBOJNUTH BBIBOAbI U 3aKIIOUYEHHUS; YMEHUSI IPUMEHATh B MPOLECCE MO3HAHUS MOHATHSA
(IpenMeTHbIE U METaNpeIMETHBbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XHUMHH, MpeoOpa3oBbIBATH



MOJICITbHBIE MPEACTABICHUS — XUMUYCSCKUN 3HAK (CHMBOJI DJIEMEHTA), XUMUYECKass (opMyJia M ypaBHEHUE XUMUIECKON peakiiuu
— TpU PEIICHWH Y4YeOHBIX 3a7a4, C YYETOM OTHUX MOJCIBHBIX MPEACTABICHUN XapaKTEpPHU30BaTh HM3ydaeMble XUMHUYCCKHEC
BEIIECTBA U XUMHYECKUE PEAKIUU.

ba3oBble uccienoBare/bCcKue 1eicTBUA (METOAbI HAYYHOTO NMO3HAHMS BEIECTB U SIBJICHUI):

YMEHHUS IPUMEHSATh METOJIbl HAYYHOTO MO3HAHHUS BEIIECTB M SBJICHUM Ha SMIMPUYECKOM U TEOPETHYCCKOM YPOBHSX B
y4eOHOM MO3HABATEIbHOM U IMIPOEKTHO-UCCIICIOBATEILCKOM IeITeIbHOCTH,

YMEHMS UCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS U CAMOCTOSITEIIBHO CTaBUTh BOIIPOCHI;
aHanu3upoBaTh (aKThl, BBIBIATH U (POpMYyITUpOBaTh MPOOIEMy, ONpPENeNsTh Ledb U 3a/Jadd, COOTBETCTBYIOIIHUE PEUICHUIO
MpoOJIeMBbI; MpeJiaraTh OMUCATEIbHYI0 WIM OOBSICHUTEIbHYIO THIOTE3y U OCYIIECTBIISITH €€ MPOBEPKY; YMEHHS MPOBOIHTH
U3MEPEeHUs] HEOOXOAMMBIX TApaMETPOB, BBIUMUCICHUS, MOJICTUPOBAHUE, HAOMIOACHUS M OKCIEPUMEHTHl (peajbHble U
MBICJICHHBIE), CaMOCTOSITEIbHO TPOTHO3UPOBATH pe3yJbTaThl, (OPMYIHPOBATH OOOOIIEHHWS W BBIBOABI IO pe3yJbTaTaM
MIPOBEICHHOT'O OMBITA, UCCIEIOBAHMS, COCTABIIATh OTYET O MIPOJICIaHHON padboTe;

Pabora ¢ undpopmanmeii:

YMEHHSI OPHUEHTHUPOBATHCA B PaA3IMYHBIX HCTOYHUKAX HHGMOpMALMU (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO
CoJiep)KaHusi, CIpaBOUYHbIE MOCOOMs, pecypchbl VHTepHeTa); aHaiIM3upoBaTh HWHMOPMALMIO W KPUTUYECKHM OLIEHUBATH €€
JOCTOBEPHOCTh M HENPOTUBOPEUMBOCTh, OTOMPATh M HHTEPIPETHPOBATH MHPOPMAIMIO, 3HAUMMYIO ISl pEUIeHHUs y4eOHOMH
3a/la4uM; YMEHUS MMPUMEHSITH Pa3InIHbIe METOIbI i (POPMYITUPOBATH 3aMPOCH! MPH TIOMCKE B 0TOOpE MH(POPMAIUHN, HEOOXOAUMOM
IUTS BBITIOJTHEHMsI YU4eOHBIX 3a/a4; WCIOIh30BaTh WH(POPMAIIMOHHO KOMMYHHKATHBHBIC TEXHOJIOTUW M Pa3jIMYHBIC MOMCKOBHIC
CUCTEMBI; CaMOCTOSITEJIbHO BBIOMPATh ONTHUMaNbHYIO (OpPMY MpeacTaBiIeHUs HHPOpMaLUU (CXEMbl, TpaduKu, TUarpaMmbl,
TaOJIMIBI, PUCYHKH W JApyrue (OpMbl); YMEHHUS HCIIOJIBb30BaTh HAYYHBIH S3BIK B KaueCTBE CPEJCTBA PabOThl ¢ XUMHUYECKOU
uHopMalMelt; TpUMEHITh MEXIpeaAMeTHbIE (Pu3nuecKkue U MaTeMaTHYeCKUE) 3HAKU U CHMBOJIBI, (JOpMYJIbl, a0OpEeBUATYPHI,
HOMEHKJIATypy, UCTIOIb30BaTh U MPEOoOPa30BbIBATH 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATJISIIHOCTH.



KoMmyHnkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOuieHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MPEJCTABIATh MOJYYCHHBIE PE3yJbTaThl MO3HABATEILHON JEATEIBHOCTH B YCTHBIX M MHUCHBMEHHBIX TEKCTaX; MYyOJIHMYHO
BBICTYIIATh C MPE3EHTAIMEH PEe3ybTAaTOB BBINOJHEHUSI XUMHUYECKOTO KCIIEPUMEHTa (MCCIeI0BaTENbCKOM J1abOpaTOpHOU WU
MPaKTUYECKOM paboThl, yueOHOIr0 MPOEKTA); B XOJie Avayiora U (WJIM) AUCKYCCHUU 3aJlaBaTh BOMPOCHI MO 0OCYKIaeMOi TeMe U
BBICKA3bIBaTh UjeH, (GOPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIIHLHO BBIITOJHEHHUS MPEITIOKEHHOMN 3a/1auu.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPYIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B I'PYIIOBBIX (opMax paOOThl: MIAHUPOBATH OPraHU3ALMIO COBMECTHON paldOThl, OMPENENSATh CBOIO POJb,
pacupenesnsaTh 3a/1a4u MeXAy WICHAMH TPYIIbI; BEIOJHATH CBOIO YaCTh Pad0ThI, KOOPAMHUPOBATH CBOU ACHCTBUS C ACHUCTBUSAMU
JIPYTUX YJIEHOB KOMAH/IbI, ONPEJENISTh KPUTEPUH IO OLICHKE KaueCcTBa BBITIOJHEHHON pabOThl; peliaTh BO3HUKAOIIUE TPOOIEMbI
Ha OCHOBE ydeTa OOIIMX MHTEPECOB M COrJacOBaHUS MO3UIMH, YYaCTBOBAaThH B OOCYXIAEHUH, OOMEHE MHEHUSMHU, «MO3TOBOM
HTYpME» U Ipyrux GopMax B3auMOICUCTBHUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA



OBnafeHUe YyHUBEPCAIbHBIMH YYCOHBIMH PETYJISITUBHBIMH JICMCTBUSMH BKJIIOYaeT pa3BUTHE CaMOOPraHU3allNH,
CaMOKOHTPOJIsI, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMCHU:A PCIIATh y‘I€6HLIC H HUCCICAOBATCIBCKHUC 3aJadH:. CAMOCTOATCIIBHO BI)I6I/IpaTI> CII0co0 PCIICHUA y‘l@6H0ﬁ 3aJa4un
(CpaBHI/IBaTB HCCKOJIbBKO BapHAaHTOB PCIICHHA, BI)I6I/IpaTB HanoOoIece HOI[XOI[SIH_[I/Iﬁ C YYCTOM CaMOCTOATCIbHO BBIICIICHHBIX
KpI/ITCpHeB), IUIAaHUPOBATL CBOXO pa60Ty IIpu pCIICHHUN y‘Ie6H0ﬁ NN HCCJIGI[OB&TGJILCKOﬁ 3aJa4; Ha OCHOBC IIOJIYUYCHHBIX
PE3YyJIbTAaTOB (bOpMYJII/IpOBaTB O606H1€HI/I$I U BbIBOJbI, ITPOTHO3HUPOBATH BO3MOJKHOC pPA3BUTHUC IIPOLCCCOB; AHAIMU3UPOBATH
pe3yiibTaTbl: COOTHOCHUTL CBOH I[CI?ICTBHH C INIAHUPYCMBIMHU PC3YyJIbTaTaMH, OCYHICCTBJIATL CaMOKOHTPOJIb ACATCIBbHOCTH,
KOPPCKTHUPOBATH CBOIO JCATCIIbBHOCTh HA OCHOBC CaMOaHaJin3a U CaMOOILCHKM.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUSI MPOTPAMMBI MO XMMHUU OCHOBHOTO 00IIero oOpa3oBaHUs Ha yriayOJEHHOM ypOBHE
UMEIOT 00I1ee CoAepKaTeIbHOE SIPO C MPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YPOBHSI, COIJIACOBaHbI MEXIY COOOH, YTO
MO3BOJISIET PEATM30BBIBATh YIIIYOJIGHHOE HW3YYeHHE KaK B paMKax OTICIbHBIX KJIACCOB, TaK W B pPaMKax peau3aiuu
WHJUBUyaJIbHBIX 00pa30BaTENbHBIX TPAEKTOPUH, B TOM YHCIE MCIHOJIb3YSd CETEeBOE B3auMojielicTBue opranu3aiuu. [lo
3aBEPILICHUN pealn3alui MPOrpaMMbl YIiIyOJIeHHOTO YPOBHsS OOydaroluecs CMOTYT JeTalbHee OCBOMTH MaTepuall, OBIAACTh
pacCUIMPEHHBIM KPYTOM MOHSATHI U METOJI0B, pelaTh 3aJ1a4i 00siee BBICOKOTO YPOBHSI CJIOKHOCTH.

[IpeameTHBIC pE3yNbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMIKCS HAyYHBIX 3HAHWUN, YMEHHA M CIIOCOOOB JEHCTBUIA,
cnenuuuecKknx JUisi MPEeaIMETHON 00JacTh «XHWMHS»; OCHOBBI HAyYHOTO MBINUICHHS; BUIBI JEATCILHOCTH TIO TOIYYEHUIO
HOBOTO 3HAHUS, €r0 WHTEPHIpETallud, MPeoOpa3OoBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX W PEaTbHBIX >KHU3HEHHBIX
YCIIOBUSIX; 00€CIEUNBAIOT BO3MOKHOCTh YCIIEIITHOTO O0yUEHUs Ha CIEAYIOLIEM YPOBHE 00pa30BaHUsI.



K xoniy oOyuenus ¢ 8 knacce y odydaromierocs OyayT cqpopMUpPOBaHbI CIEAYIONINE MPEIMETHBIE PE3yJIbTAThl U3YUYEHUSI XUMUU
Ha yriayOJeHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX TMOHSATUW: aTOM, MOJIEKYJId, XUMHUYECKUN DJJIEMEHT, METall, HEMETalll,
AJUTOTPOIHS, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTh, OTHOCHUTEIbHAs
aTOMHas M MOJIEKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBasi JOJisI XMMUYECKOTO 3JIEMEHTa B
COCIMHEHUH, MOJIAPHBIN 00BEM, OTHOCHUTEIbHASI TUIOTHOCTh Ta30B, OKCHJ, KHCJIOTA, OCHOBAHHUE, COJb, aM(OTEpHBIA OKCHI,
aM(pOTEpHBIA TUIAPOKCH], XUMUYECKas PpEeaKIus, KiacCUu(PUKaius peakiuil: peaklud COSIUHEHUS, PEaKIUU Pa3JIoKEHUS,
peakiMu 3aMeIleHus, peakiuu OOMEHa, HK30- M JHAOTEPMHUYECKHE pEeaKluu; TeTuioBOM A(QexT peakuuu; sSApO aToma,
AJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, pauyC aToMa, XUMUYECKasi CBSI3b, MOJIAPHASI U HEMOJSIpHAsl KOBAJICHTHAS CBS3b,
WOHHAsl CBs3b, MOH, KaTHMOH, aHMOH, PACTBOP, MaccoBas JOJis BellecTBa (MPOIEHTHAsI KOHIEHTpAlUs) B pacTBOpe, MOJSIpHAas
KOHIICHTpAIUsl BEIIECTBA B PACTBOPE; DJIEKTPOOTPUIATEILHOCTh, CTEMEHb OKUCJICHUS, OKHCJIUTEIM W BOCCTAHOBUTEIIU,
OKHCJICHHE Y BOCCTAHOBJIEHUE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKITUU, METO/I JICKTPOHHOTO OasiaHca;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUUYECKHUX MOHSITUNA U MPUMEHSTh 3TH MOHATHS IIPU ONMKMCAHUU BELIECTB U UX
MpEBPALICHU;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUS (POPMYJI BEILIECTB U YPABHEHUN XUMUUECKUX PEAKIIMIA;

OTIPE/ICTIATh BAJIEHTHOCTH aTOMOB 3JE€MEHTOB B OMHAPHBIX COCAMHEHMSIX, CTENEHb OKHUCICHHS 3JEMEHTOB B OMHApHBIX
COCIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMpPENEJICHHOMY KIJIacCy COEAMHEHUH Mo (opMmynaM, BUAbl XMMHUYECKOH CBS3U
(KOBaJIEHTHOW U MOHHO) B HEOPTraHUYECKUX COEITMHEHHUSX;



pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS Macchl BEUIECTB, IOCTOSIHCTBAa cocrTaBa, llepumonnmueckoro 3akona /I,
N. MenaeneeBa, aTOMHO-MOJIEKYJISIPHOM TE€OPUH, 3aKOHA ABOTaJipO0 M €ro CJIEACTBUHM, NMPEACTABICHUA O HAY4YHBIX METOJax
MO3HAHUS, B TOM YHUCJE JKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJIaX MCCIIEJAOBaHUS BEIIECTB U W3YUYCHUS] XUMHUYECKUX
pEeaKLNiA;

JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT HX IIOJIOKEHUS B
IIepunonnueckoii cucreme:

OTUCBIBATh M XapaKTepu3oBaTh Ta0IuuHyto Gopmy Ileproanueckoil CHCTEMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHSITHUS
«rinaBHas noArpynmna (A-rpymnmna)» u «nodouyHas noarpymnmna (b-rpymma)y», «manibie Iepuob» U «O0JIbIINE TEPUOIBI»;

COOTHOCUTh O0O3HA4YeHHs, KOTOphle uMelTcs B Tabnuie «llepuonuueckas cucreMa XUMHUYECKUX dJeMEHTOB /.
N. MenpeneeBa», ¢ YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sjpa, ooiiee
YUCJIO 3JIEKTPOHOB U PACIIPEICTICHUE UX IO JIEKTPOHHBIM CJIOSM);

OOBSICHATEL CBSA3b ITOJIOKCHHUS 3JIEMEHTA B Hepnozmqecxoﬁ CUCTEME C PACIIPCACICHUCM JSJICKTPOHOB IIO 3HEPICTUYCCKUM
YPOBHAM, IIOAYPOBHAM U 0p6I/ITaJ'I$IM ATOMOB IICPBLIX YCTBIPCX IICPHUOJ0B;

KJIacCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTBI, HEOPTAHMYECKHE BEIECTBA, XWMHUUYECKHE pEaKiuu (MO YUCITy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P HEKTY);

XapaKTepru30BaTh (OMUCHIBATh) GU3UUECKUE U XUMUUYECKUE CBOMCTBA MPOCTHIX U CJIIOKHBIX BEIIESCTB: KUCIOPO/a, BOJAOPO/A,
BO/IbI, OOIIIME€ XUMHYECKHUE CBOMCTBA OKCUIOB, KMUCJIOT, OCHOBAHUM M COJICH, TCHETUYECKYIO CBSI3b MEXJY HUMHU, TOATBEPKaas
MIpUMEpaMH MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITU;

OIIMCBIBATL POJIb KHCIOpPOAd, BOAOpPOAAa M BOAbI B IIPHUPOJHBIX IPOHECCAX, B JKHUBBIX OpPraHH3Max, HUX IMPUMCHCHHC B
PAa3JINYHBIX OTPACIIAX IIPOMBIIIJICHHOCTH, BO3MOKHOC UCITI0JIb30BAHNC B COBPEMCHHBIX TCXHOJIOTHAX,

OOBACHATL U IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX COCTaBa M CTPOCHHSA, BOSMOKHOCTHU IIPOTCKAHUA
XUMHYECKUX HpCBpaHICHI/Iﬁ B pa3JIMYHLIX YCIOBUAX;



BBIYMCIIITH OTHOCUTENIBHYIO MOJEKYJSIPHYIO U MOJISIDHYIO MAacChl BEIIECTB, MOJSIPHYIO MAcCy CMECH, MOJIBHYIO JOJIIO
XUMUYECKOTO 3JIEMEHTAa B COCAMHEHUH, MAaCCOBYIO JIOJI0 XHMHYECKOTO JJeMEeHTa Mo (opMmylie COEIWHEHHUS, HaXOIUTh
npocTeiimyo (GopMyidy BelecTBa MO MAacCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE, IPOBOJIUTh PACUETHI IO YPABHEHUSIM XUMHUYECKON PEaKIINU;

NPUMEHSTh OCHOBHBIE OIEpAllMUd MBICIIUTENILHON JCATENbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHEe, 0000IIeHHeE,
CUCTEMATHU3AIINI0, KIACCU(UKAIMIO, BBISBICHUE NPUYMHHO-CICJICTBEHHBIX CBSI3ed — [JI1 HM3YyYEHHs] CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYyUYHbIE METOJbl MO3HAHUS — HAOIIOJIEHNEe, U3MEPEHHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN ) — JJIs1 OCBOCHUSI Y4€OHOTO COJIEpIKAHUS;

pPacKpbIBaTh CYITHOCTHh ITPOIIECCOB OKHCJICHHUS W BOCCTAHOBJICHHS, COCTAaBJSATh YPaBHEHHSI IPOCTHIX OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peaKIii (METOJOM AJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBS3M MEXIY pEaTbHO HAOIIOJAEMBIMH XUMHUYECKHUMU SIBICHUSMU U TPOIECCAMH, MPOUCXOSAIIMMU B
MaKpo- ¥ MUKPOMHpPE, OOBSCHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSMH JIPYTUX
y4EOHBIX MPEIMETOB;

coOmro/1aTh TpaBmiia 0e30macHo paboThl B 1abOpaTOpUU MPU MCIOJIB30BAaHUM XUMUYECKOW MOCYABbl M 000pYy/IOBaHUS, a
TaKkKe TMpaBujia OOpaIIeHHWs C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIMSMHU BBITIOJIHEHHS JTA0OPATOPHBIX OIBITOB |
MPaKTUYECKUX pPaboOT MO TOJYYCHUI0O U COOMpaHWIO Tra3000pa3HBIX BEMIECTB (BOJAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C ONPENEICHHOW MacCOBOW J0JIed PacTBOPEHHOTO BEIIECTBA, PEIICHUIO AKCICPUMEHTAIBHBIX 3a/ad 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUN;

JEMOHCTPUPOBATh BIAJEHUE OCHOBAMHM XMMHYECKOW TpaMOTHOCTH, BKJIIOYAIOUIEH yMeHHs 0Oe30macHoro oOpamieHus: ¢
BEILIECTBAMHM, MCIOJIb3YEMBIMU B MOBCEIHEBHOW JKMU3HM, a TaKKE€ 3HAHHE MPABWII MOBEICHUS B LEAX cOepexeHUs: 310pOBbs U
OKpY>KaIOILEN Cpeibl.



K xoniy obyuenus ¢ 9 knacce y obyuatomierocst 0yayt copMUpOBaHbI CIEAYIONINE IPEIMETHBIE Pe3yIbTaThl N3YYCHUS XUMUHU
Ha yriIyOJICHHBIM YPOBHE:

PACKpBIBATh CMBIC] OCHOBHBIX XHUMHWYECKHX IOHATHUH: XUMHYECKUU JJIEMEHT, aTOM, MOJICKYyJa, WOH, KaTWOH, aHHOH,
AIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHMS, XMMUYECKasi peakilus, TEIIOBOM A((PEKT peakuuu, MoJib, MOJSPHBIA O0BEM,
pacTBop;

AJIEKTPOJIUTHL, HEAJIEKTPOJIUTHI, HIEKTPOJIUTHUECKAs IUCCOLMALINS, PEAKIITM HIOHHOTO 0OMEHa, THJIPOJIN3 COJiel, 00paTuMbIe
U HeoOpaTUMble peakluu, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE pPEAKIUH, OKUCIUTENIb, BOCCTAHOBHUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, JJIEKTPOJIU3, aAUIOTPONHUs, aM(OTEpHOCTb, XMMHUYECKas CBsA3b (KOBaJEHTHas, HWOHHAas, METaJUIMYecKas),
MEXMOJIEKYJIIPHBIE  B3aMMOJEWUCTBUS  (BOJOpPOJAHAs  CBsA3b, CWJIbl Ban-nep-Baanbca), KOMIUIEKCHBIE  COEIMHEHMS,
KpUCTAJUIMYECKUE pPENIeTKH (MPUMUTHUBHAS KyOuueckas, OOBEMHO-IIEHTPUPOBAHHAS KyOWYecKas, TpaHEeleHTPUPOBAHHAS
KyOuyeckasi, rekcaroHaJbHasi TUIOTHOYIIaKOBaHHAas1), KOPPO3Usi METAIJIOB, CIUIABBI; CKOPOCTh XMMHYECKOW pEeaKIuu, KaTajaus,
XUMHYECKOE PAaBHOBECHE, DJIEMEHTBI XUMUYECKON TEPMOJIMHAMUKY KAK OJHOW M3 TEOPETUUECKUX OCHOB xuMuu; [1J1K;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYECKHUX MOHATUA U MPUMEHSTh 3TU MOHATHS ITPU ONKUCAHUU BELIECTB U UX
MpEBPALICHUM;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJICHHS (POPMYJI BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUH;

ONPENEIATh BAJICHTHOCTh W CTEIEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa,
MIPUHAIJICKHOCTh BEIIECTB K OMPEIEICHHOMY KJIACCy COCAMHEHHH 1Mo (QopmyliaMm, BUIbI XUMUYECKON CBS3U (KOBAJCHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPTAHMUECKUX COSAUHEHUSX, 3apsi] MOHA 10 XUMHUYECKON (opmMyIie, XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPTAaHUYECKUX COCUHEHUN, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

PaCKpPbBIBATb CMBICJI HGpPIO,IIPI‘IﬁCKOI‘O 3aK0OHa J_—[ . MeHzLeHeeBa U JCMOHCTPUPOBATH €TI0 IIOHUMAHHUEC!



OTHCHIBATh M XapaKTepU30BaTh TaOMUHyI0 hopmy [leproaudeckoit CHCTEMbI XUMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«A-rpynna» u «b-rpyrmnay», «Maable IEPUOJb» U «O0JBIINE TEPUOIBIY;

OOBSACHATL CBSA3b IOJIOKCHHS dJIEMCHTA B HepHOIIH‘IGCKOﬁ CUCTEMC C paCIIpCACICHUCM JJICKTPOHOB II0 SHCPICTHUYCCKUM
YPOBHAM, ITIOAYPOBHAM U Op6I/ITaJ'I}IM ATOMOB IICPBLIX YCTHIPCX IMCPHUOI0B,

BBIACIATH O6H_[I/Ie 3aKOHOMCPHOCTH B H3MCHCHHNH CBOMCTB DJJIEMCHTOB U HX CO€I[PIH€HPII>1 (KI/ICJ'IOTHO-OCHOBHBIX n
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB OKCHUIOB U FI/II[pOKCI/II[OB) B Mpcacjiax MaJlbIX IICPUOAOB M IJIaBHBIX IIOATPVYIIII C
Y4YC€TOM CTPOCHHUA NX aTOMOB;,

PACKpBIBATh CMBICI TEOPUM BJIEKTPOJMTHYECKON IMCCOLMALIMM, 3aKOHA l'ecca M ero cieAcTBUM, 3aKOHA JCHCTBYIOIIMX
MAacC, 3aKOHOMEPHOCTENM H3MEHEHUS CKOPOCTH XMMHUYECKOM PEAKLMU, HANPABJICHHUS CMELICHUS XUMHYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT Pa3IMYHbBIX (PaKTOPOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHMYEeCKUE BEIIECTBA, XUMHUYECKHE peakuuu (1o Yuciay W
COCTABYYYacTBYIOIIMX B PEAKIUHU BEIIECTB, O TEIJIOBOMY 3(PeKTy, M0 arperaTHoMy COCTOSIHHIO PEareHTOB, 0 U3MEHEHHIO
CTENEHEN OKUCIEHUS! XMMUYECKUX 3JIEMEHTOB, IO 00PAaTUMOCTH, 110 YYaCTUIO KaTaau3aTopa);

XapaKTepHU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHAE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB HEOPTAHMUECKUX COCIUHECHUM,
MOJATBEPKAAsl 3TO ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTAaBJISITh YPABHEHMUS: DJIEKTPOIUTAUUECKON TUCCOIMAIIMU KUCIIOT, EJI0YEH U COJIEH; MOJHBIC U COKPAILIEHHBIE YPaBHEHUS
peakiuii HOHHOTO0 OOMEHA; peaKIli, MOJTBEPKIAIOIINX CYIIECTBOBAHUE MEHETHUYECKON CBSI3M MEXIY BEIIECTBAMM Pa3TUYHBIX
KJIaCCOB;

PaCKphIBaTh CYIIHOCTH MPOILIECCOB THIPOIM3a COJIEM MOCPEACTBOM COCTABJICHHS KPATKUX HOHHBIX W MOJIEKYJISIPHBIX
YpaBHEHUH peaKIUid, CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOTO
OajlaHca ITUX PEAKIIUN;

9

IMPEACKAa3bIBATh XapPaKTEP CPpEAbl B BOJHLIX PACTBOPAX COHCﬁ;



XapaKTepHU30BaTh (OMUCHIBATh) (HU3NIECKUE W XMMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, aamas,
KpeMHuI, 00p, a30T, ¢ocdop, cepa, XJIOp, HATPHUH, KaJIWid, MarHui, KaJbIHi, aIlOMHHHUH, *KeJIe30, MEIb, IMHK, cepedpo) H
00pa30BaHHBIX UMM CJIOKHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX PacCTBOPOB (aMMHAK, XJIOPOBOAOPOM, CEPOBOAOPOM, OKCHJIbI
yraepona (II, IV), kpemuus (IV), azora (I, II, I, IV, V) u docdopa (III, V), cepsr (IV, VI), cepuucras, cepHas, a3zoTHas,
dbochopHasi, yronbHasi, KpeMHUEBasE KUCIOThI, OKCUIBI U TUAPOKCUIbI MeTauioB [A—IlA-rpynn, amtomunus, menu (I1), nuHka,
xenesa (11 u I11));

MOSICHSITh COCTaB, OTJIEJIbHBIE CIIOCOOBI MOTYUYEHHS U CBOMCTBA CJIOKHBIX BEIIECTB (KUCIOPOACOIEpKAIIUE KUCTOTHI XJI0pa,
azotucrasi, OOpHasi, YKCyCHasi KUCJIOThl U uX coju, rajorenuabl kpemuus (IV) u docdopa (III u V), okcun u rugpokcu
xpoma (III), nepmanranar kanus;

OIIMCBIBATDL POJIb Ba)KHEUIIHNX HN3y4aCMbIX BCIICCTB B IIPUPOIHBIX ITPOHCCCAaX, BIMAHUC HA )KUBBIC OPIraHU3MbI, IIPUMCHCHUC
B PA3JIMYHBIX OTPACIIAX 9KOHOMUKH, UCIIOJIb30BAHUC AJIAA CO3JaHUA COBPCMCHHbBIX MATCPHUAJTIOB U TCXHOHOFHﬁ;

MPOBOJIUTh PEAKIUU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB PAa3IMYHBIX BELIECTB, PACIO3HABATh ONBITHBIM MYTEM
coJiepKallrecs: B BOJHBIX PAacTBOpPAx MOHBL: XJIOpHJI-, OpoMHI-, HOAUA-, cyibdaT-, pochar-, kapOoHAT-, CUIHMKAT-, CYJIb(PUT-,
Cylb(ua-, HUTpAT- U HUTPUT-UOHBI, TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHusi, Kajablus, alFOMUHMS, Kene3a (2+) u xene3a
(3+), menu (2+), LUHKA;

00BACHATL U IIPOTrHO3HUPOBATH CBOMCTBA BaKHEMILIMX HN3y4aCMbIX BCHICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHUA,
IIPUMCHCHHNC BCHICCTB B 3aBHCHMOCTH OT HX CBOﬁCTB, BO3MOKHOCTb ITPOTCKAHUA XHMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX
YCI0BHAX HA OCHOBC PACCMOTPCHHBIX 3JICMCHTOB XUMHUYECKON KUHETUKHU U TCPMOINHAMUKHU,

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILECTB, MAaCCOBYIO JOJIFO XMMHUYECKOTO 3JIEMEHTa IO
dbopmyse COeIMHEHHs, MAacCOBYIO JOJIO BEUIECTBA B PACTBOPE, MOJBHYIO JOJI0 XHUMHYECKOTO 3JIEMEHTAa B COEIWHEHHH,
MOJISIPHYIO KOHIIEHTpAllMIO BEUIECTBA B PAaCTBOpE, HAXOIAUTh MpOCTElinyo (HopMyiy BELIECTBA MO0 MACCOBBIM HJIM MOJIbHBIM
JI0JISIM 3JIEMEHTOB, MPOBOJUTH PAcUeThl MO YPAaBHEHUSM XHMHUYECKHX PEAKIMi C y4eTOM HEAO0CTaTKa OJIHOTO M3 peareHTOB,
PAKTUYECKOTO BBIXOJa MPOAYKTa, 3HAUEHUS TEMIOBOro 3 (eKTa peakuu, onpeaessiTh COCTaB CMECEH;



co0moaTh mpaBuiia 0e30macHON paboThl B JIAOOPATOPUH MPH MCIOJIB30BAHUU XUMHUYECKOW MOCYAbl U 00OpYyIOBaHUS, a
TaK)kKe TMpaBujia OOpaIieHWs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMHU BBITIOJIHEHHS JTAOOPATOPHBIX OIBITOB U
MPAKTUYECKUX PabOT IO TONYYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa W YTJICKHCIOTO Ta3a) W PEIICHHIO
AKCIIEPUMEHTATLHBIX 3a7ad M0 TeMaM Kypca, MPEACTaBIATh Pe3yabTaThl AKCIEpUMEHTa B (hOpME BBIBOJOB, OKA3aTEIIbCTB,
rpaduKoB, TAOIUIT ¥ BBISBIISATH SMITUPHICCKIE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIEC ONEpAllMM  MBICIIUTEILHON JEATEeIbHOCTH (aHalMM3 U CUHTE3, CpaBHEHHE, O000IIeHue,
CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJCTBEHHBIX CBS3€H) MPU M3YYEHUH CBOWMCTB BEIIECTB U XUMHUYECKUX PEAKIIH,
BJIaJICTh €CTECTBEHHO-HAYYHBIMU METOJIaMH MO3HAHUS (HAOI0/ICHUE, U3MEPEHHUE, MOJICIIMPOBAHUE, IKCTIEPUMEHT (peabHBIN U
MBICJICHHBIN );

OPUMEHATh TpaBWiIa OE30MacHOTO OOpalieHHs] C BEIIECTBAMH, HCIIOJIb3yEeMbIMU B TIOBCETHEBHOW JKM3HU, MpaBUia
MOBEJICHUST B LIEJISAX COEPEKECHMs 3I0POBBSl U OKPYXKAIOIIECH MPUPOJIHON Cpe/bl, TOHUMATh BpeJ (OMacHOCTh) BO3JEHCTBUS Ha
’KUBBIC OPTaHU3MbI OMPENEIIEHHBIX BEIIECTB, MOSICHATh HA MPUMEpaxX CIOCOObl YMEHBIEHUS U MPEIOTBPAIICHUS X BPEIHOTO
BO3/ICHCTBUSI, 3HAUCHHE KUPOB, OCIIKOB, YTIIEBOOB JIJIsSi OpraHU3Ma YEJIOBEKa;

WCIIOJIB30BaTh TOJIYYCHHBIC TpEACTaBiICHUS O cdepax mnpodecCHOHATBLHOW NeATeTbHOCTH, CBSI3aHHBIX C HAYKOW W
COBPEMCHHBIMHM TEXHOJIOTUSIMHM, KaK OCHOBY I TPO(PECCHOHAIBLHON OpPUEHTAIlMU W IS OCO3HAHHOTO BHIOOpAa XMMHH Kak
podUIBLHOTO MpeIMETa MPU MPOJ0JDKEHUH O0YUCHUS Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus;

y4aCTBOBATbh BO BHEYPOUHOM MPOEKTHO-UCCIEIOBATEIBLCKON JEATEIBHOCTH XHMUYECKOM W XHUMHUKO-IKOJIOTMYECKOU
HaIpaBJICHHOCTH, MPUOOPECTH OMBIT MPOBEICHUS YICOHBIX NCCICAOBAHHM B YCIOBHIX 00pa30BaTEIIbHBIX OPraHU3allui, a TAKXKe
opraHu3zaiuii (IIEHTPOB) JOTIOTHUTEIHHOTO 00Pa30BaHUS JACTCH.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No HaumenoBanue pa3ziesioB 1 TeM NpOrpaMMbl KonunuectBo wacos DnextpoHHBIC (IU(POBHIEC)
/I Bcero KoutponsHbie  IIpakTuueckue 00pa30BaTEIbHbIC PECYPCHI

paboThI paboThI



No HanmMenoBanue pasienoB U T€M MPOrpaMMbl KonuyectBo uacon OnextpoHHbIe (IIU(POBHIEC)

/I Bcero Koutponsuble  IIpakTuueckue 00pa30BaTeIbHbBIC PECYPCHI
paboThI paboTHhI

Paznen 1. IlepBoHavajibHbIe XMMUYECKHE TIOHATHS

1.1 Xwumwus — BaxkHast 00JaCTh €CTECTBO3HAHUS U 10 2
MPAKTHYECKOM ACATCILHOCTH YeI0BEKa

1.2 BemecTBa 1 XUMHUYECKHUE PEAKIIUH 20 1

Wroro no pazneny 20

Pa3nen 2. BaxxHelue npeacTaBUTEIH HEOPraHNYEeCKUX BElECTB

2.1 Bozayx. Ilonstue o razax. Kucinopoa. Okcusl 15 1 1

2.2 Bonopon. [loHsTHE 0 KHCTTOTaX U COJIAX 8 1

2.3 Boga. PactBopsl. [ToHsiTHEe 060 OCHOBaHUSAX 15 1 1

2.4 OCHOBHBIC KJIACCHI HEOPTAHNYECKUX COSAMHEHUI 16 1 1

Uroro no pazneny 44

Paznen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckasi cucreMa xumuueckux 3jeMeHToB /. U. MenaesneeBa. CTpoeHne aToMoOB.
XumMuyeckas CBsizb. OKMCIUTETIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

3.1 Tlepuoanueckuii 3akoH u [lepuonnueckas cucrema 18
XUMHUYECKuX djieMeHToB J[. 1. Menaeneena.
Crpoenue atoma

3.2 Xwumunueckas cBI3b. OKHUCIUTEIHHO- 16 1
BOCCTAaHOBHUTEIIBHBIC PEAKITNN

Hroro no paznemny 34

OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 6

9 KJIACC

Ne HanmMeHnoBanue paszienoB U TEM MPOrpaMMbl KonuyectBo yacon OnextpoHHbIe (IU(POBHIEC)



n/n Bcero Konrtponbabie IlpakTtuueckue  00Opa3oBaTelIbHBIE PECYPCHI

paboTHI padboThI

Pa3jen 1. BemecTBo 1 XuMu4yecKkas peakuus

1.1 TloBropeHue u yriyoJieHUE 3HAHUIN O BEIIECTBE 8

1.2 OcHoBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1
XUMUYCCKUX PEaKITUit

1.3 DnekTtponauTHyeckas guccoryanus. XuMAYeCKue 14 1 2
pEaKiiM B pacTBOpax

Hroro no pazmemny 36

Paznen 2. HemeTasuibl 4 MX COCAMHEHUS

2.1 OOmmas xapakTepUCTUKAa XUMHYECKUX YJIEMEHTOB 8 1
VIIA-rpynmnsl. ["anorenst

2.2 OO6mias xapaKTepUCTHKA XUMUYECKUX IJIEMEHTOB 10
VIA-rpynmnsl. Cepa u €€ coeAuHEeHUS

2.3 OOmmas xapakTepUCTUKa XUMHYECKUX PJIEMEHTOB 12 1
VA-rpynnsl. A30T, hochop U uX COeTUHEHUS

2.4 OOmas xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB 13 1 2
[VA-rpynmnsl. Yriepoa 1 KpeMHH, UX COETUHEHMUS.
bop

Uroro no pazneny 43

Pa3znes 3. MeTaJuibl 4 MX COeIMHEHU S

3.1 OO6mue cBOWCTBa METAJIJIOB 10

3.2 Baxueime METAJUIBI U UX COETUHEHUS 22 1 2

Hroro mo pasmeny 32

Paznen 4. XuMus U OKpYy:KawIinas cpeaa



Ne HaunmenoBanue Pa3acioB U TCM IIPpOrpaMMBbl KomnnuecTBo yacoB

/I Bcero Kourtponenusie  IIpakTuueckue
paboThI paboThI

4.1 BemectBa 1 MaTepHUaibl B )KM3HU YeJIOBEKa. 5
OCHOBBI PKOJIOTHYECKON TPAMOTHOCTH

Hroro mo paznemy 5

Pa3zgen 5. O000meHnune 3HAHMI

5.1 IloBTOpeHue u 0600IICHNE 3HAHUN OCHOBHBIX 10 2
paszienoB KypcoB 8—9 kiaccoB

Hroro mo pasmeny 10

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 4 11

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

DnekTpoHHbIE (1IU(PPOBHIC)
o0pa3oBaTeNbHBIC PECYPCHI



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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