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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIIero oopazoBaHus (yriyOJIEHHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHUS OCHOBHOIA
o0pa3oBaTeNIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC OOO, c yueToM (enepanbHOi paboueld mporpaMMbl BOCITUTAHUSL.

[Iporpamma mo xuMuu paszpaboTaHa C LENbI0 OKa3aHWS METOIWYECKON
MIOMOIIIM YYUTENIO B CO3JaHNU paboveil mporpaMMBbl 10 y4eOHOMY MpeIMETY.

[lporpamma mo xuMuu Aa€T MpeNCTaBIEHHE O LEIX, OOIIel CTpaTeruu
oOydeHHus, BOCIHMTAHHA W PA3BUTHSI OOYy4AIOUIMXCA CPEICTBaMU y4eOHOro
npeaMeTa, OnpeessieT 00s13aTebHOe IPEIMETHOE COIEPKaHUE, €T0 CTPYKTYPY 110
pazgenaM M TeMmaM, paclpeleieHue 1o  KiaccaM, PEKOMEHIYyEeMYIO
[OCJEeIOBATEIbHOCTh  HM3YYCHHMS XUMHH C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOcTell oOywarommxcsi. B mporpaMMe MO XHMUU — YYUTHIBAIOTCA
BO3MOXKHOCTH Y4YEOHOTO IMpeAMeTa B pealu3alud TpeOOBaHUM K IJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W TMPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMUPOBaHUM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHON  NIEATEIHbHOCTH
00ydJaromerocs 1o OCBOCHUI0 Y4eOHOTO COIEpKaHMUS.

W3yyenne XuMuM Ha  YPOBHE OCHOBHOTO 00miero oOpa3oBaHUs
OPUEHTHPOBAHO Ha OOIIEKYIbTYPHYIO IMOATOTOBKY, HEOOXOAUMYIO JIJIsl BBIpAOOTKU
MHUPOBO33PEHYECKHX OPHUEHTUPOB, PA3BUTUSI MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEpPECOB O0OydaloUIMXCs, Ha MPOJOJDKEHHWE OOydeHHs Ha YPOBHE CpPEIHEro
ob1mrero oopa3oBaHusl.

3HaHMEe XUMHH CIY>KUT OCHOBOM 1751 (OPMHUPOBAHUS MHPOBO33PEHUSA
o0yy4aromerocsi, ero MnpeacTaBICHUl 0 MaTepHaJbHOM E€AMHCTBE MHpPA, BAXKHYIO
POJIb UTrparoT GopMHUpyEeMble XUMHUEH MPEACTABICHUS O IPEBPAILICHUSIX SHEPTUH U
BEIIECTB B MpPHUpOJE, O MYTAX peleHHUs TI00adbHBIX MHPOOJIEM YCTOHYMBOIO
pPa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, DJHEPreTUYECKOW, NPOAOBOJIBCTBEHHOU
npo6JieM, IpoOIEeMbI SKOJIOTHUECKON 0€30I1acHOCTH, IPOOIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealM3allud  BO3MOXKHOCTEH Al  CaMOpas3BUTUS U
dopMUpOBaHUA  KYJIBTYpPHl  JUYHOCTH  OOydarommxcs, HUX oO0med u
(GYHKIIMOHAJIBLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIIJICHUS M TBOPYECKHUX CIIOCOOHOCTEN
o0y4arommxcsi, HaBBIKOB WX CAMOCTOSITENIHOW y4eOHOH  JIesTeNbHOCTH,
OKCIEPUMEHTAIBHBIX M HCCIEeOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B IPOGECCHOHATBHON ACSITENbHOCTH;



3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MIPEICTABICHUA O €IUHCTBE MPHUPOBI U YEJIOBEKA, SBSETCS KIIOYEBBIM 3TAllOM B
(dbopMHUpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaOIIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3zoBaHue 00yJarOIIUXCA.

JlanHble HampaBieHUs B OOyUYE€HHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
coliepaHusl TpPeIMETa, KOTOPbIA SBISETCA MEJAarorTMYecKd aJanTHPOBAHHBIM
OTPaKEHUEM ONPEJIETICHHOTO 3Tara pa3BUTUS XUMUU.

YriyOnéHHbld KypC XUMHUHU OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbI NIEPBOHAYAILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUHU, OCHOBOIOJIATAIONIUX MPEACTABICHUN O0IIed XUMHUHN U
OTJIETbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CrpykTypa coaepkKaHus MpPOrpaMMbl IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO moaxoaa kK e€¢ m3ydeHuto. ComepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakuu. O0e 3THU CUCTEMBI OPTAaHW30BAHBI MO MPHUHIUITY TOCIEIOBATEIHHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPE/ICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUM KaK OCHOBBI BCErO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XHMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNEKTPOIUTUYECKON AUCCOLMAIIMY BEIIECTB B paCTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B OCHOBY TeopeTHYeCKMX 3HAaHUWU TMOJOKEHbl SMIMPUYECKU MOTyUYECHHbIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOydYalomUMCS BO3MOXHOCTh OOBICHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M OO0JACTH MPAKTUYECKOTO MPUMEHEHUs
U3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHUsS MPOTPAMMBI 10  XHUMHH  MPOUCXOAHWT  C
WCIIOJIb30BAaHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYKaromuii Mup, Ouosorus, (u3MKa, MaremMaThka, reorpadwusi, TEXHOJOTHS,
UCTOPHUS.

[Iporpamma OCHOBHOrO 00IIEro oOpa3oBaHUA MO XUMHUH (yTIyOJIEHHBIM
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (PYHIAMEHTAILHOTO XapakTepa
oOpa3zoBanms, coermuUK y4eOHOTO TpeAMeTa W OOECIeYEHUE YCIEIIHOTO
oOydyeHHsi Ha CcleIyloueM YpoBHE oOpa3oBaHus. B mporpamme mno xumuu
peanu3yeTcsi pa3BHUBAIOLIas U MPaKTUYECKas HAMPaBIEHHOCTh OOYYEHHUS! XUMUH,
maddepennpanss  00ydeHHs,  BKJIOYawmias — NpoUIbHYHO  MOATOTOBKY



oOydaromuxcsi U TMOCIEAYIONIEe CaMOONpeaeTeHne B BbIOOpE HampaBlICHUs
oOyueHus B mpo(UIbHBIX KJIaccax.

YrnyOnéHHoe UW3ydYeHHEe XUMHH  CIIOCOOCTBYET  pealM3allud  3aj]ad
1po(heCCUOHATIBHOM OPUEHTALMU U HAIIPABJIEHO HA IPEJOCTABIEHUE BO3MOKHOCTH
KaKI0OMY O0O0y4aronieMycsi IpOsSBUTH CBOM MHTEJUIEKTyalbHbIE M TBOPUYECKHE
CIIOCOOHOCTH TPU HW3YyYEHHUH Y4YEOHOro TmpeaMeTa, HeoOXoaumble s
IpOAODKEHUs 00pa30BaHUs U JajdbHEHIEH TPYIOBOM NeATEIbHOCTH.

ITporpaMMa 1o xumuu (yriayOJlE€HHBI YpOBEHb) IpeJHA3HAUYE€HA JUIs
UCIIOJIb30BaHUsI B O0Opa30BaTENbHBIX OPraHMU3alMsIX, PEaIU3yIOIIUX MPOTrpaMMbl
nuddepentiupoBanHoro (yriayOaéHHOro, NpPOQPUILHOTO) H3YyUYCHHS OTIAEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUS.

OOpazoBatenbHble (QYHKIUU XUMHH, U3y4aeMOW Ha YTIIyOJEHHOM YPOBHE,
peann3yroTcs B npouecce GOpMUPOBAHUS 3HAHUM OCHOB XMMHMUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 E€CTECTBO3HAHMSI, 00JaCTU MPAKTUYECKON JESITENbHOCTH
YelloBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJNbTYphl. 3ajada y4eOHOro
npeaMeTa COCTOUT B ((OPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUIN — BasKHEUIITNX
($akToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MMOJIOKEHUMN, JOCTYIHBIX 000011IeHnI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B TPHUOOIIEHWH K HAyYHBIM
METOJaM IIO3HAHMSI TIPU M3YyYEHUU BEIIECTB U XUMHUYECKHUX PEaKLHM,
(GOopMUPOBAHNUN U PA3BUTUU MO3HABATENIBHBIX YMEHUHU U CIIOCOOOB JI€ATEIHHOCTH
U HMX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIbHOW MU Yy4eOHO-HCCIIEI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHHM TPaBHJ OE€30MacHOTO OOpalleHHs C BelIeCTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[{enu u3yyeHUs: XUMHUU OTPaXKaroT HAIPABJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHE JIUYHOCTH, GOPMUPOBAHHE €€ UHTEIUIEKTa U O0IIEeH KYJIbTYpHI.

N3ydeHne XuMHH HaMIPaBJICHO HA JOCTHKEHUE CIEAYIOINX LIETCH:

(OpMUPOBAHNME HHTEIJIEKTyaJIbHO PpPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIBHOMY HPHUHSITHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

dbopMupOBaHHE  CHUCTEMbl XMMHUYECKMX  3HAHUHW KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, KaK OCHOBBI JJIsl TOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUN OKPYKArOIIEro MUpa, OCBOEHHE SA3bIKA HAYKU;

npuoOIeHne OoOydalIuXcsi K CaMOCTOATEIbHOW I103HABATEIbHOW U
UCCIIEIOBATENIbCKOM  JESTeNbHOCTH, K  HAy4yHbIM  METOAAaM  IO3HAHMUA,
(dbopMUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3YUCHUIO XUMUMU;

¢opMupoBaHue  o0meld  (PyHKIMOHAIBHOM UM €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATh SIBICHHUSA
OKpY’KAlOIIEr0 MHpa, WUCIOJIb3Ys 3HAHWUSA U OMbIT, MOJYYEHHBIE NPU H3yYEHUU



XUMUHU, TPUMEHATh WX MPU pPEIICHHH MpoOJieM B TOBCETHEBHOW KU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolUuXCs HHTEpeca K HU3YYCHHIO XUMUU U cdepam
NEeSATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMig K OCO3HaHHOMY BBIOODY
COOTBETCTBYIOIIETO NPO(UIIS U HAIIPABICHHOCTU JalbHENIIero o0ydeHus;

OCO3HAaHME LIEHHOCTH XMMHUYECKUX 3HAHWUM B KU3HU UYEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpPbl, HENPUATHE IEUCTBUU, NPUHOCALIUX BPEX
OKPYKaIOWIEU CPELEC U 3I0POBBIO JIIOJIEH;

npruoOpeTeHre O0YYaIOIIUMHKCS OMbITa CAMOIMO3HAHUSI, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), HEOOXOAUMBIX JJI PA3TUYHBIX BUIOB €SI TEIILHOCTH.

Ha yrny6nénnoe n3ydenue ydaeOHOTO ipenMeTa « XUMHEs oTBOauTCs 1mo 102
yacoB B 8 m 9 kiaccax (3 yaca B HeAENIO), TO €CTh 2 4Yaca B HEACTI0 3a CUET
o6s3arenbHOM yact OOIT OOO u 1 ygac 3a cuét yactu OOII OO0, popmupyemoit
y4acTHMKaMu 0Opa3oBaTelibHbIX oOTHOIIeHui. Bcero 204 waca 3a nBa rona
oOy4eHwUs.



COJEPKXAHME OBYUYEHUA
8 KUIACC

IlepBoHaYajbHbIE XUMMUYECKHE IIOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOU JESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp xumuu B KU3HMU 4enoBeka. Kpatkue cBeneHus
00 MCTOpHM BO3HUKHOBEHMS M PA3BUTHS XMMHUHU. XUMHS B cucTeMe Hayk. Tena u
BemecTtBa. Dusznueckue M XUMHAYECKHE CBOMCTBA BEIIECTB. ATrpEraTtHbie
cocTtossHusl BemecTB. [loHSATHE O TEOPETHYECKMX M SMIUPUUYECKUX METOAAX
IO3HAHUSI B €CTECTBEHHBIX HayKax. l[IpencraBiieHMs O HAaydYHOM NO3HAHMM Ha
AMIIMPUYECKOM YpOBHE: HAOJIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
BblunciicHUE. [IpencraBiieHuss 0 HayYHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
HayuyHbIe (DaKThl, MpoOIemMa, TUI0Te3a, TEOPHs, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHYECKOU HH(POPMAITUH.

[Tonsitue 0 Meronax paboOThl ¢ XMMUYECKUMH BeliecTBamu. OOopyaoBaHUE
HIKOJIbHOW XHUMHMUYecKor Jaboparopun. IlpaBuna OGe3zomacHoro oOpamieHusi ¢
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHHEM.

Hucrteie BemecTtBa U cMecu. [Ipupoansie cMmecu: BO3AyX, MPUPOAHBINA Ta3,
He(Th, TPUPOAHBIE BOBI, TOPHBIE TOPOABI U MUHEpPAJIBL. [[OHATHE O TOMOTEHHBIX
U TeTepOoreHHbIX cMecsx. CrocoOsl pazneneHust cmeceid. O4ncTKa BELIECTB.

BemectBa m xummuyeckne peakiuu. ATOMBI U MOJIEKYJIBl. XUMUYECKUE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M CJIOKHBIE BEIIECTBA.
Mertamel u  HeMeTaulbl. BemecrBa MOJEKYJSPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSI.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BewlecTB. OnpeaesieHne BAJICHTHOCTU 3JIEMEHTOB 110
dopMynaM OWHApHBIX COEAMHEHMH M COCTaBieHHE (QopMyl OMHApPHBIX
COCIMHEHMI IO BAJIEHTHOCTU 3JeMeHTOB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTEeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBast J0JIsI XUMHUYECKOTO 3JIEMEHTA B
coeauHeHun. Haxoxenue mpocteitmieit GopMyIibl BEIIeCTBa 0 MACCOBBIM JIOJISIM
DJIEMEHTOB.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuersl mo dopmynam
XUMHUUYECKUX COeQuHEHU. MoisipHas Macca cMmecu BenlecTB. MoJbHas JoJis
XUMHUYECKOTO 3JIeMEHTa B coeAuHeHuu. HaxoxxaeHnue mnpocteitein (hopmysibl
BEILIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKNe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl pEaKIUs U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUsl XUMUUYECKUX PEAKIMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
ATomHO-MoOJeKyisipHas Teopusi. JKuszHb U nestenbHocTh M.B. JloMoOHOCOBa.



XUMHYECKUE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKUUNA (COEUHEHUS, PA3IIOKEHMS,
3aMereHus, 0OMeHa). PacueTsl mo XUMUYECKUM ypaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3Yy4Y€HUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMHUYECKON TOCYJ0M, C TpaBuiaMu pabOThl B JaboOpaTOpuuM U MpUEMaMU
oOpaiieHusi c J1abopaTopHbIM OOopyjaoBaHueM. M3ydyeHue U omnucaHue
bu3YecKuX CBOWCTB 0Opa3IlOB HEOPTaHMYECKHX BEIIECTB — METAUIOB U
HeMeTauioB. HaOmionenune ¢usndeckux (MUIaBICHWE BOCKA, TasHHUE JIbJA,
pacThpaHue caxapa B CTYINKe, KUIEHUE U KOHACHCAIUS BOJABI) U XUMHUYECKUX
(ropeHue cBeuHd, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBUE COJbI WUIIU
MeJla C COJISTHOM KHCJIOTOW) sBieHUH. O3HakoMJIeHHE C oOpas3liaMHd BEIIECTB
KonuyectBoM | wmonbs. HaOmiomenune W omucaHue TPHU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peaKkiuil (pa3yioKeHHE caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C
xjopuoM Oapusi, TOJAyYeHHE W pazioxkeHue ruapokcuaa wmenu (II) mpwu
HarpeBaHWM, B3aUMOJICUCTBUE kejeza ¢ pacTBopoMm coiu menu (I1). Mzydenue
CIOCOOOB  pa3fiesieHus cMmeced (C  TOMOIBI0 MarHuta, (uIbTpoBaHUE,
BHITIAPUBAHUE, TUCTHWLISALNS, XpoMaTorpadusi), TPOBEICHUE OUYNCTKH TTOBAPEHHOU
conu. Habmronenne v omuvicaHUE OIBITOB, WLUTFOCTPUPYIONIUX 3aKOH COXPaHEHUS
MAacCCBl.

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

[IpencraBnennss o ra3zax. Bo3myx — cmech razoB. CocTaB BO3ayxa. 3aKoH
ABoraapo. Monspablii  00bEM Ta30B. OTHOCHUTENIBHAS TUIOTHOCTH Ta30B.
OnpeneneHrne OTHOCUTENIBHON MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEUIECTBA 110
U3BECTHOM OTHOCHUTENBHOM MIOTHOCTH. OOBbEMHBIE OTHOILIEHUS Ta30B MpU
XUMHUUYECKUX PEaKLIHIX.

Kucnopon — asneMeHT M mpocroe BemecTBO. HaxoxaeHuwe Kuciopoma B
npupoze, pu3ndeckue 1 XUMHIECKHE CBOWCTBA (PEaKIuy TOPEHUS M OKHUCIICHUS).
[Iponiecchl okucneHuss B kuBoM npupone. Okcuasl. IIpuMmenenue xwuciopona.
CriocoObl Moy4YeHus: KUCiaopoia B 1ad0paTOpuu U MPOMBIIUIEHHOCTH. [ToHsITHE O
karanmu3arope. KpyroBopor kwuciopoga B mnpupone. O30H — awtoTponHas
Moaudukamus Kuciaopoga. O30HOBBIM CIOW, €ro 3HAaYeHWE IS OKUBBIX
opranu3MoB. Pa3pyiienue 030H0BOTO €I10s1.

TemnoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- W JHJOTEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yrisi U METaHa B
KaueCTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstrue o mapaukoBoM s dexre.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, (GU3MYECKUEe ¢ XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIIOCOObI
nonyuyeHus. [IoHsTue o kucinorax u coysix. Mcnonp3oBaHue BOJOPO/Ia B KAYECTBE
TOIJIUBA.



Bopma. ®usnueckne cporcTtBa Bonabl. Boma kak pactBoputens. PacTBOpSL.
HacelllieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
@daxkTophl, BIUSAIONIFE HA PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHUsS] KOHLIEHTPAMU PACTBOPOB: MAaccoBasi JI0Jis paCTBOPEHHOTO
BEILIECTBA, MOJIIpHAs KOHILIEHTpauus. Poiib pacTBOPOB B MNpUPOAE U B JKHU3HU
YyeJIoBeKa.

Xumudeckne cBoictBa Bonbl. [loHatue 00 ocHoBanusix. Ilonsartue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJ.
OxpaHa 1 OYHUCTKA MIPUPOJHBIX BOJ.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIC, aMQpOTEepHbIE) U
HecosieoOpazyromue. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpHBHAIbHBIC
Ha3BaHHS OKCHAOB. OU3NYECKHE U XapAKTEPHbIE XMMHUUYECKHUE CBOMCTBA OKCHJIOB
(B3aUMOJEHCTBUE C BOAOW, C KACIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHJIAMH).
[lonyuyeHne OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPIKAIIUX KUCIOTaX.
Kucnoter. Kmaccudukanuss xucnor. MexayHaponHas HOMEHKIATypa U
TPpUBHAJIbHBIE Ha3BaHUs KHUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJIEHCTBHE C METAJJIAMH, C OKCUJ]AMU METAJIOB, OCHOBAHUSAMHU U COJISIMH).
Psan axktuBHoctn metamoB H.H. bekerosa. Ilomyuenune kucnor. Kuciorsr B
pUPOJIe, IPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHWI: IIENOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexyHapoaHasi HOMEHKJIaTypa OCHOBaHUM. TpHUBUaIbHbIE HA3BaHUS
ocHoBanuil. Illenoun, ux cBoiicTBa (B3aMMOJEHCTBUE C KUCIOTHBIMH OKCHJIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI moiydeHus. HepacTBopumbie OCHOBaHHUSI, WX
CBOICTBa (B3aMMOJICIICTBUE C KUCIOTAMH) U CLIOCOOBI oSTyueHusi. AMGOTEPHOCTb.
[Tonarue o6 amdoTepHBIX TUIPOKCHAAX (HA TpUMEpPe TUAPOKCHIOB IMHKA U
ATIOMHUHMS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE ¢ KUCIOTAMHU U IICIOYaAMH )
U TIOJTyYEHHE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOHHBIE). MexayHapoIHas
HOMEHKJIATypa coied. TpuBnanbHble Ha3BaHus cose. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOMCTBA Ha NpuUMepe cpeaHux coseil. [lomyuenwne
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

DKCIepUMEHTAIbHOE U3YU€HUE BEILIECTB U SIBJIICHUIA:

KOJIMYECTBEHHOE OTPEIEIIEHUE COAEPKAaHUS KUCTIOPOAa B BO3AYXE;

NoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB KMCIOPO/Ia;

HaOJIOZICHUEe B3aMMOJEHCTBUSA BEIIECTB C KHUCJIOPOAOM U  YCIOBUH
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPECHHUS;



O3HAaKOMJIEHHE C 00pa3liaMyu OKCUIOB U OMHMCAHNE UX CBOMCTB;

nojiyueHue, coOupaHHue, pacro3HaBaHHE M HW3YYEHHE CBOWCTB BOJOPOAA
(ropenue);

B3aMMO/IelicTBUE Bojopoa ¢ okcuoM menu (I);

UCCJIEIOBAHME OCOOEHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3IM4HON
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW PaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OINPEIEICHHOW MOJIIPHOW KOHUEHTpALHEH
PacTBOPEHHOIO BEILECTBA;

B3aUMOJIEUCTBUE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIEM);

ONpeaeeHUE paCTBOPOB KUCIIOT U HIEN0YEH C MOMOIIbIO HHIUKATOPOB;

UCCIeI0BaHNe 00pa3I[0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3yuyeHue BzaumojiecTBusa okcuaa meau (II) ¢ pacTBopom cepHOI KUCIIOTHI,
KHUCJIOT C METAJJIAMH, PEAKLMN HEUTpaIn3aluu;

NOJIy4YEHUE HEpPacCTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOrO MeETajlia
JPYTUM U3 PacTBOPA COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUA [IUHKA C PACTBOPAMH KHUCIIOT U LIENOYEH;

pELIEHHE »HKCHEPUMEHTAIBHBIX 3afad 1o TeMme «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
jemeHTOB /I. U. MenaeseeBa

CrpoeHnne aToMoB. XuMHuecKasi CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE
peaKuuu.

[lepBbie mOMBITKH KiaccU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmax (CeMencTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX M INEIO0YHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJiHbIX) raszax. DJIEMEHTbl, KOTOpbIE
00pa3yroT aMQOoTepHbIE OKCUIBI U TUIPOKCUJIBI.

[lepnonnueckun 3aKOH. OTkpeITHE [Tepnoanueckoro 3aKOHaA.
Ilepnognueckas cucremMa xumuueckux odnemeHtoB JI. WM.  Menneneesa.
KopoTtkonepuoanas u nnuHHONEpuoAHass ¢opmbl Tabmumbl «llepuonnueckas
cuctema xumudeckux snemeHtoB JI. 1. MenaeneeBa». Ilepuoasl u rpynisl (A- u
b-rpymnmsr).

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3ortombl. PagnoakTUBHOCTB.
ONEeKTPOHBL. DJEKTPOHHAs OpOUTaNb. DHEPreTHYECKWe YPOBHU U MOJYPOBHHU
atoma: s-, p-, d-opOuTtanmu. ODJEKTPOHHBIE KOHPUTYpallMd | DJIEKTPOHHO-
rpaduueckue Gopmysabl aToMoB. DU3MUYECKHIl CMBICI MOPSAKOBOrO HOMEpPA,
HOMEpA MeproJia U rpymnsbl d5ieMeHTa. CTpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumuueckux 35meMeHToB [lepuoanueckoii cucremsl [[. . Menneneesa:



pacnpenesneHue 3JEKTPOHOB IO HSHEPreTUYECKHM YPOBHSM, MOAYPOBHSIM U
opoutansam. Gusnueckuii cMpicn [leproanueckoro 3akoHa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM U MEPHOJAM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHU XMMHUYECKUX DJIIEMEHTOB B
Nepuojiax M rpymmnax. XapakTEepUCTHKAa XHWMHYECKOTO 3JIEMEHTa IO €ro
nonoxkenuto B [lepuoanueckoit cucreme /1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. V. MeHneneeB — y4yeHbIM U
IPpaXKIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHYECKasi CBA3b.
Buzabl XxumMuyeckoil CBA3M: KOBAJEHTHAas MOJSpHas CBA3b, KOBAJEHTHAs
HEMoJISIpHAs CBSI3b, MOHHAs CBs3b. MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTypHbIe (GopMysbl BelecTB. KaTuoHsl u
AHUOHBI.

Kpucranmnnueckue u amopdubie BemecTBa. THMOBI  KPUCTAUIMYECKUX
PELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTHKHU.

Crenenp oxucinenus. OrnpeneneHue CTENEHEH OKHUCICHHS aTOMOB B
OMHApHBIX  coeauHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKIHUU.
[Tpoueccbl OKHUCIEHHMSI M BOCCTAHOBJIEHUS. OKUCIMTENIM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHoBKa B HUX KO3 (PUITMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTATbHOE U3YUYEHNE BEIIECTB U SBJICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAILJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MPOBEJACHNUE  OMNBITOB, WUIKOCTPUPYIOUIUX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peaKiuil (TOpeHue, peakiuu pa3iokKeHUs, COSTUHEHUS ).

MexnpeaMeTHble CBA3H

Peanmu3anus MeXnpeagMEeTHBIX CBA3€H NpU U3YYEHUM XUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUM, TAK YU IOHATUN, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKaX.

OO61mue ecTeCTBEeHHO-HAayYHBIC TTOHATHS: SIBJICHUE (TPOIecC), HayuHbIN (akT,
TUMOTE3a, TEOpHs, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(UKAIMs, MEePUOTUYHOCTD,
HAOJI0/IEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb.

®duzuka: sBIEHUS NPUPOAbI, (U3UYECKUE SIBICHHS, BEUIECTBO, TEIIO,
dbu3nueckue BEIMYMHBI, EAUHUIBI H3MEPEeHHs, O00BbEM, Macca, arperatHble
COCTOSIHME BEIIECTBA, AaTOM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJIa,



CTPOCHHUE Ta30B, KHUIKOCTEH U TBEPIBIX (KPUCTALTHYECKUX) TEIl, dICKTPUUCCKHIA
3apsil, KOJIMYECTBO TEILIOTHI.

buonorus: Ouocdepa, porocuHTe3, MPOILIECCH OOMEHA BEILIECTB.

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIBI,
TI0JIe3HBbIE UCKOTIAeMBbI€, TOTLTUBO, BOJIHBIE PECYPCHI.

TexHonorust: TexHocdepa, TPOU3BOJICTBO, XHMUIECKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIE MAaTePUAIIbI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOreHHe 3HAHUM OCHOBHBIX pa3lejoB Kypca 8 Kiacca.
Ctpoenue aromoB. CBoWCTBA aTOMOB  XHMHYECKHUX  AJIEMEHTOB, HX
KOJINYECTBEHHBIE 51 Ka4E€CTBECHHBIEC XapaKTEpUCTUKU (pamuyc,
AIEKTPOOTPULIATEIBHOCTD, DHEPrus VMOHU3ALINN ). [TocnenoBarenbHOCTD
3aMOJIHEHUS AJIEKTPOHHBIX OpOUTajell aTOMOB Majblx nepuoaoB. OcobeHHOCTH
3alOJIHEHUS  DJEKTPOHHBIX  OpOWTajgeil  aToMOB  OOJBIIMX  MEPUOAOB.
[leprognyeckas cucremMa XMMHMUYECKHUX DJIEMEHTOB B CBETE IPEACTABICHUNA O
ctpoeHnn artoma. CTeneHb OKHUCIEHUS M BaJICHTHOCTh. lIpencraBieHue o
NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHAYECKUX 3JIEMEHTOB
(3MEKTPOOTPULIATETBHOCT, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHHUS aTOMa.

Crtpoenue BemecTBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSHMHM. Buabpl XMMHYECKOW CBSI3M: HOHHAs, KOBAJNEHTHAas (HENoJIApHasi,
noJisipHas); OOMEHHBIH W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3U.

MexMoneKyJIsIpHble B3aUMOJEHCTBUS (BOAOpPOAHAs CBA3b, CWIbl BaH-nep-
Baanbca). Tunsl KpUCTaNIMYECKUX PEIIETOK — aTOMHAs, HOHHAsA, METajlInyecKasi,
MOJIEKYJISIpHAsI — U OCOOEHHOCTH UX CTPOEHUs. 3aBHCUMOCTh CBOMCTB BEIL[ECTBA OT
TUIA KPUCTAJUIMYECKON PELIETKHA U BUAA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAHMS  XUMHUYECKUX  PEaKLHil.
Knaccudukanus XUMHUECKUX pPEaKIM MO0 pa3lWYHbIM MpHU3HaKaM (M0 4YHUCIy U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEILIECTB, IO TeIIoBoMy 3¢(deKTy, Mo
U3MEHEHHUIO CTENEHEN OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, [0 0OpaTUMOCTH, 1O
YYaCTHIO KaTajJnu3aTopa, Mo arperaTHOMY COCTOSIHUIO Pearupyromux BEIEeCTB).

DJIEMEHThl XHUMHUYECKOM TEPMOAMHAMHUKHA. OHEPreTHKa XUMHUYECKUX
peakuuii. TeruioBoit >(PexkT XUMHUECKONW pEeakIuu. DK30- U IHAOTCPMUUYECKUC
peakuuy, TEPMOXMMHYECKME ypaBHEHUs. 3akoH l'ecca W €ro ciencTBus.
BrIuncnennst o TEpMOXUMHYECKUM YPAaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLIUX Macc.
®daxTopbl, BAUSIOLIME HA CKOPOCTh XMMHUYECKOW pPEaKLMH. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. ®epmeHTsl. UTHIHOUTOPBHI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XUMH4YeCcKOM paBHoBecuu, npuHmun Jle Illarense. VYcnoBus cmemeHus
XMMHYECKOTO paBHOBeCHA. PaKTOpBI, BIMAIOIIME HA COCTOSHUE XHUMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  IIPOTEKAHMS  XMMHUYECKHX
IpEeBpallleHU B Pa3IMYHbIX YCIOBUSAX HA OCHOBE MPEACTABICHUN 00 M3yYEHHBIX
AIIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuuu. OkucauTenpHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX IJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJICHMS. BaHple OKHMCIHMTENIM W BOccTaHOBUTENW. llepmanranar kamus
(xapaktepuctuka). CocTaBieHHe ypaBHEHUIH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkiMii ¢ UCTIOIb30BAHUEM METOIa DJIEKTPOHHOTO OanaHca.

DNEeKTpOJIUTUYECKAsT IHUccouManusa. XHMHYECKHE peakiMd B pPacTBOpax.
Teopust  >IEKTPOIUTHUECKON  aucconuanuu. PacTBopeHue Kak  (uU3HMKO-
xumudeckuid npouecc. [loHaTre o ruapaTax U KpUCTALIOTUAPATAX. DIEKTPOIUTHI
U HEdNEKTponuThl. KaThoHbI, aHMOHBI. MexaHu3M JAUCCOLMAlMU BEUIECTB C
pa3IMYHBIM BHJIOM XHMMH4YECKOW CBsi3u. CuibHble U Cia0ble 3JIEKTPOJIUTHI.
CrerneHp qucconyanuy, KOHCTaHTa auccouuanuu. MloHHOe nmpon3BeeHUE BOJBI.
Bonmoponnslii moxasarenb. MHAMKATOpbl. DIJIEKTPOIUTHYECKAs JIHCCOLMALINS
KHCJIOT, OCHOBAHMU U COJICH.

Peakiiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa.
MonekynsipHble, IOJHbIE U COKPALICHHBIE NOHHBIE YpaBHEHHS peakiuil. CBOMCTBA
KHUCJIOT, OCHOBAaHMW M COJIEll B CBETE€ NPEACTABICHUN OO0 3IIEKTPOJIUTUUYECKON
nucconnanvu. KauecTBeHHbIE peakliMy Ha MOHBI.

I'maponus coseit. MOHHBIE ypaBHEHUS TUAPOIM3a COJIEU. XapakTep Cpelbl B
BOJHBIX PaCTBOPAxX COJIEH.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHUI: O3HAKOMJIEHUE C
MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB — METAJUIOB U
HeMeTasuioB (TpaduTa U amMasa), CI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIUU OT BO3AECUCTBHUS
pa3InyHbIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIKNE 00PaTUMOCTh XUMUYECKUX PEaKIUi;

VCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPoLECCa AUCCOLMALAU
KHUCJIOT, IIEI0YEH U COJICH;

MIPOBEJCHNUE OIBITOB, WLIIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS pPEAKLIMM
HOHHOTO 0OMeHa (00pa3oBaHMe OcajiKa, BhIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIANKATOPOB (JTaKkMyca, MeTHJIOpaHka u (perondTanenHa) ais
ONpPEICIICHUS XapaKTepa Cpeabl B paCTBOPAX KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJECHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  TPUMEPHl  OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiuil (TOpeHue, peakiuy pa3iokKeHUs, COSTUHEHNUS );

pacro3HaBaHUE HEOPTraHUYECKUX BELIECTB C ITOMOUIIBI0 KAaYECTBEHHBIX
pEaKUNil Ha UOHBI;

pelieHrne HKCOEPUMEHTANbHbIX 3a7ady  no TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JVCCOLAALTUS.

HemeTaJsibl 1 X cOeIMHEHU S

OOmast xapaktepuctuka HeMeTauioB. OCOOCHHOCTH CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB, MPOCTBHIX BEIIECTB, amioTponusi. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMeTaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEAMHEHUI HEMETAJUIOB.

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMOJieHiCTBUE €  MeTaUlaMu, HEMeTajulaMHM,  BOJOH,  IEJIoYaMH).
XmopoBonopoa. CosiHas  KHACIOTa, XHMHUYECKHE CBOMCTBA, IOJYYEHHE,
IIpUMEHEHHUE. JleliCTBHE XJopa H XJOPOBOJOPOAAa HAa OPraHMW3M YEJOBEKa.
Baxuenmme xjmopuasl W MX HaxoxjaeHue B mpupone. Ilonstue o
KHCJIOPOACOIEPKAIMX KACIOTaX XJI0pa U UX COMSIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucaeHusi. CTpoeHue u GU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJUIOTPOIHBIE MOAU(PUKAIMKA KUCIOPOJa U CEephl. XUMHUYECKHE CBOMCTBA
ceprl (B3aUMOJICUCTBUE C HEMETAJJIaMU, METAJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOl kucinoramu). CepoBomOpOI, CTpoeHHE, (QU3NYECKHE U
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOWCTBA). OKCHUABI
Cephbl KaK MPEACTABUTENIM KUCIOTHBIX OKCUAOB. CepHHCTasi KUCJIOTa U €€ COJIH.
Cepnass kucioTa, (QuU3NUECKHMe W XUMHUYECKHE CBOWCTBa (00mue Kak
MpEACTaBUTENS Kiacca KuciaoT u crnenududeckue). Comu CepHON KHUCIOTHI.
XUMUYECKHUE PEAKIIUU, JIeKAIUE B OCHOBE MPOMBIILICHHOTO CI0cO0a MOTyYeHHUsI
cepHoOil kucnoThl. [IpencraBieHuss 0 XUMHUYECKOM TTPOU3BOJICTBE U CBSI3aHHBIX C
HuM npodeccusx. [Ipumenenune cepHoil KUCIOTHI M cynbdaToB. KadecTBeHHBIC
peaknuu Ha Ccynabhut-, cynbbua- u cyinbdar-annonsl. HaxoxxneHue cepel U ee
COCIMHEHUNW B IpuUpoAec. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpemsl
COCMHEHUSIMU CepPbl (KUCIIOTHBIE JIOXIU, 3arpsi3HEHUE BO37yXa), CIOCOOBI €ro
peAoTBPAIlCHUSI.



OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

A3oT, pacmpocTpaHeHue B Mpupoje, PU3NYecKne W XUMHYECKHE CBONCTBA
(B3aUMOJIEHCTBUE C METaJIaMH, BOJOPOAOM, KuciopoaoM). KpyrosopoT a3ora B
npupoge. AMMHAK, ero (u3MYecKkue M XUMUYECKHE CBOMCTBa (OKHCIICHUE,
OCHOBHBIE CBOICTBa BOJHOTO pacTBOpa), NIPUMEHEHHWE U TIOJyYeHUE B
1a0opatopud W TPOMBIIUIEHHOCTH. WOH aMMOHUS, JTOHOPHO-aKLIENTOPHBIH
MeXaHu3M ero obOpazoBanus. Comd aMMOHUS, WX (PU3MUECKHE W XUMHYECKHE
CBOMCTBa (pa3ioKeHHWE U B3aUMOJICUCTBHE CO WIeJ0YaMH), IPUMEHEHHUE.
KauecTBeHHas peakuuss Ha umoHbl amMmoHusa. Oxcuabl azora (I, 11, III, IV, V).
AzoTuctas kuciaoTta. A30THast KUCJIOTa, €€ MoJIy4eHue, (PU3nUecKue U XUMHUYECKHe
cBOiicTBa (0OIIME KaK MPEJCTaBUTENs Kjacca KUCIOT W chernupuiecKue),
NpUMEHEHHE. XUMUYECKUE PEaKIUH, JIKAIIHNEe B OCHOBE TOJTYYEHHUS a30THOMU
KHCIIOTBI B TIPOMBITINICHHOCTH. HUuTpaThl 1 HUTpUTHI. KadecTBEHHBIC peakIuu Ha
HUTpAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HCHHE OKPYXKAIOMEH Cpesbl
COCIMHECHMSIMU a30Ta (KHUCIOTHBIC MOXKIW, 3arps3HEHUE BO3/AyXa, IOYBHI U
BOJIOEMOB).

®docdop, amrorponHeie wmoaudukanuu ¢dochopa (0enbli M KpaCHBIM
dbocdop), puznueckue U XMMHUYECKHUE CBOMCTBa (B3aMMOJICHCTBHE C METaJlJIaMU,
KHUCJIOPOJIOM, TaJlOTeHaMH, KOHLIEHTPUPOBAHHBIMU a30THOW M CEPHOM KUCIOTaMH).
Oxcuasl pochopa (III, V), docopnas kucinora, ¢uznyecKkue U XUMHUUYECKUE
cBoicTBa, nonyueHue. KayectBennas peakuust Ha Gocdat-uonsl. [Ipencrapnenus
o ranmorenuaax gocdopa (111, V).

[lonatTne 0  MUHEpalNbHBIX  yAoOpeHusXx. A30THble, dochopHbIe,
KOMIUIEKCHBIE y/oOpeHus. XHUMHUECKOe 3arps3HeHHe OKpY>Kalollel cpe/sl
COoeMMHEHMSIMU a30Ta u pocdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorpornnsie Mmoaudukanun (rpadut, anMas, QysuiepeH, rpadeH,
HAaHOTPYOKM), (U3MYECKHE U XHMHYECKHE CBOMCTBA TPOCTBHIX BEIIECTB
(B3auMoOIeHiCTBME C METajllaMi, HEMETaJUIaMU, KOHIIEHTPUPOBAHHBIMHU a30THOW U
cepHoii kucioramu). [lonsitue 06 aapcopobumu. KpyroBopoT yriepoja B mpupoJie.
Oxcujipl yriepoja, ux Gu3nueckue U XMMUYECKUE CBOMCTBA, JEHCTBUE Ha KUBbHIE
OpraHMU3MBI, MOTYYCHHE U MPUMEHEHHE. DKOJIOrnueckrue npodiaemMbl aTMochepsl,
cBsi3aHHble ¢ okcuaoM yriepona (IV). VYronbHas kuciorta W €€ COJH, HX
bu3nyeckue U XMMUYECKHME CBOMCTBA, MOJy4YyeHUWE U mnpuMeHeHue. KapOoHarsl,
TUAPOKApOOHAThI, MX cBoicTBa. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.



[lepBoHaYaIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHECHUSX
yTaepoia: yIriIeBOIOPOALl (METaH, 3TaH, dTWUJICH, AIlleTUJICH), STAHOJ, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKA YTIAEBOAOPOIOB (Yroib, MPUPOIHBINA
ra3, HepTh), MPOAYKTHI UX IMEPEepadOTKU, UX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTue 0 OMOJOTMYECKH Ba)KHBIX OPraHMYECKUX BEIIECTBaX — KUpax, Oelikax,
yraeBoJax — W WX POJIM B JKW3HM dYeloBeKa. EIMHCTBO OpraHWYecKUx u
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBa (B3aUMOJECUCTBHUE C
MeTallaMH, KUCJIOPOJIOM, YIJIepOAOM, rajoreHaMu), MOJyuyeHue U MPUMEHEHUE.
Ponb kpemuust B npupoje u texuuke. Oxkcuna kpemuus (IV), kpemHueBas KUcioTa,
CUJIMKATHI: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA, TOJYYCHHE W NPUMCHCHHE B
OBITY W TMPOMBINIICHHOCTH. BakHeWIne CTpOUTENbHBIC MaTEpHAIbl: KEPAMHKA,
CTEKJIO, IIEMEHT, 0eToH, *kee300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUs
CTPOUTETBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Bop. Ocobennoctu crpoenus aroma. OOIire npeAacTaBieHUss 0 PUINIECKUX
Y XMMHUYECKUX CBOMCTBax. bopHas kucnora.

DKCHepUMEHTAIbHOE N3YYCHHUE BEIICCTB U SIBJICHUI:

03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJIHBIX XJIOPUAOB (TaJIOr€HUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIOIIMUX (U3MUYECKUE U XMMHYECKHE CBOMCTBA
TaJIOTEHOB M UX COCTMHCHHI;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBE/ICHHE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OpOMUI- U MOAUA-UOHBI U
HaOJI0ICHUE MPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE ¢ 00pa3liaMH CEephl U €€ MPUPOIHBIX COCTUHEHHUI;

HaOMrofeHNe  mpolecca  OOyraWMBaHWMS —~— caxapa o JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTBHI,

U3yYeHUE XUMHYECKUX CBOWCTB pa30aBI€HHON CEPHOU KUCIIOTHI;

MPOBE/ICHHE KAaYeCTBEHHBIX peakuuid Ha CylbPua-, CylbPuT- U cyibdar-
MOHBI U HAOTIOICHHE MPU3HAKOB UX MPOTEKAHUS,

O3HaKOMJICHHE ¢ (U3UYECKMMHU CBOWCTBaMHU a3ora, (ochopa u wux
COCTMHEHMM, 00pa3aMu a30THHIX U (HOCHOPHBIX YI0OpEHNUI;

NoJlydeHue, coOHupaHue, paclo3HABaHUE M HU3YYEHUE CBOMCTB aMMMaKa,
M3y4YEeHUE CBOMCTB COJIE aMMOHWUS,

MIPOBE/ICHNE KaYECTBCHHBIX PEaKIUii HA MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdaT-noHBI U U3YUCHUE MPU3HAKOB WX MPOTEKAHMUS;

U3y4YeHHUE B3aMMOJICUCTBUS KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO,
CBOUCTB (hoc(HOPHOI KUCIIOTHI U €€ COJICH;



03HAKOMJICHHE C MOJENISIMH KPUCTAJUIMUECKUX PEIIETOK alMasa, rpadura u
¢bynnepena, ¢ mporeccoM aacopOLMU PacTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOIasa;

NoJiyueHue, coOupaHue, pacrio3HaBaHUE U U3YYEHHE CBOMCTB YTJIEKHUCIIOTO
rasa;

MPOBEICHNE KA4YEeCTBEHHBIX PEAKIMH Ha KapOOHAT- W CUJIUKAT-UOHBI W
M3Yy4YEHHE NPU3HAKOB UX MPOTECKAHUS;

U3y4YeHUE B3aMMHBIX IIPEeBpallleHU KapOOHATOB U TUAPOKAPOOHATOB;

O3HAaKOMJIEHWE ¢ oOpa3liaMi MNPUPOAHBIX KapOOHATOB U CHJIMKATOB, C
NPOYKIMENH CUITMKATHON IPOMBIIIEHHOCTH;

pelIeHre SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxkHeline HeMeTauibl U UX
COEIUHEHUS.

MeTtasiibl M X COeTUHEHUS

O6mue cBoiictBa MeTtasioB. OOmas XapakTEPUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJVIOB Ha OCHOBAHMH MX ToJyioxkeHus B [lepuonnueckoit cucreme
xumuueckux anemeHToB [{. 1. MenneneeBa u ctpoeHust atroMoB. Metaiuibl A- u b-
rpynn. CTpoeHue MPOCThIX BEIIECTB — METAIOB. MeTtauyeckasi CBs3b U
MeTaJTHYecKasi KpUCTa/lInuecKas pelieTka (MpUMUTHBHAS KyOoudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHelleHTPUPOBaHHAs KyOuyeckas,
reKCcaroHaJibHasl TUIOTHOYTIAKOBaHHAs). 3aBHCHUMOCTh (PU3NYECKHX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAIUIOB. ODJIEKTPOXMMHYECKUW psJi HANPSKEHUN
MeTaiioB. OOIIMe XUMHUECKHE CBOMCTBA MeTajuioB. O0Iue crnocoObl MOJIyYeHUs
METaJIOB, METAILTYPrusl. DJIEKTPOJIU3 PACIIIABOB U PACTBOPOB COJIEH KaK OJUH U3
CIOCO0OB MOMy4YeHUs: MeTayuioB. [loHSATHE O KOpPpO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUM,
Opon3a). [IpumeHeHne METAITOB U CIUTABOB B OBITY M MPOMBIIIIJIEHHOCTH.

Memannwvt A-epynn

[lenounble MeTalIbl: MOJOXKeHue B lleproguyeckoit cucTeMe XMMHUYECKHUX
anemeHToB . . MenpaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
Du3nuecKue U XMMUYECKUE CBOMCTBA (HAa MpUMEpEe HATPUSL U Kajus), HOJIyYEHHE.
Oxcunbl ¥ THIPOKCUIBI HATpHsI U Kaius. [[puMeHeHne MeoYHbIX METAIIIIOB U MX
COEIMHEHUN. brosiorndeckas poJib HaTPpUS U KAJIUA.

[[lenoyHo3eMeNbHbBIE METAJJIbI  MarHuii W Kajdbl[Mi: TMOJOXKEHUE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXO0XJIeHHUE B nipupojie. Pu3znyeckue u XuMUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxdeilline coequHeHUs Kajblus WU MarHusi (OKCHUJ, TUAPOKCHI,
COJIM), CBOWCTBa, NMpuMeHeHue. JKecTKOCTh BOJIbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBopoT kaibliys B IpUpo/ie.



AmoMHuHMIL: TIoJI0KeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusnmyeckue u
XMMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
anmtoMuHUs. [I[puMeHeHne aatOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (mOOOYHBIX MOATrpyM):
nonoxxkenne B llepuonnueckon cucreme xumuuyeckux anemeHtoB [J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJIEHUE «IIpOBajay 3JIEKTPOHA Ha
puUMeEpe CTPOEHHUsI aTOMOB XpoMa, Me/iu, cepedpa. BajneHTHbIE COCTOSIHUS aTOMOB
d-aneMEeHTOB, CTENEeHM OKHUCIEHUS AaTOMOB B COEIUWHEHHUAX. 3aBHUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M TMIAPOKCHIOB METAJUIOB OT 3HAYEHUS
CTENIEHU OKHCIICHHS DJIEMEHTA B COCIWHEHHH (Ha MPUMEPE COCAMHEHUN XpOMa).
[IepBOHaYaNIbHBIE IPEICTABICHUS O KOMIUIEKCHBIX COCIUHECHUSIX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTeNeHU OkucieHus. OOume KpaTkue
npejcTaBieHuss O (U3MYECKUX W XUMHUYECKHMX CBOMCTBAaX IMPOCTHIX BEIIECTB
(B3aMMOAEHCTBHE C KUCIOTAMHU-OKUCIUTENSIMU), 00 UX OKCHAAX, THAPOKCUAAX U
CoJIsiX, uX npuMmeHeHuu. [IpeacTaBienus 060 aMMUAYHBIX KOMILIEKCax cepedpa u
Menu. KauecTBeHHBIE peakiiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIICHUS. XapaKTepUCTUKa PU3NYECKUX U
XUMHUYECKHUX CBOMCTB, MPUMEHEHHE, aM(pOTEpHbIE CBOICTBA OKCHUJIA U TUAPOKCUIA.
KauecTBeHHbIE peakMy HA KATHOHBI LIMHKA.

Kene3o: cTtpoeHue atoma, CTENEHH OKHUCIeHUsA. HaxoxaeHue B mpupone.
Pu3znyecKue U XUMUYECKHE CBOWCTBA KeJie3a, IPUMEHEHNE. buonornueckas posb
xenesza. Oxcunpl, ruapokcuabl u conu keneza (II) u xenesza (III), ux cocras,
CBOWCTBAa M TmojdydeHue. KaduecTBeHHbIE peaklMyM Ha KaTHOHBI xkene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl keses3a. [I[pou3BOACTBO YyryHa U CTalH.
DKOJIOTMUECKHUe NpoOIIeMbl, CBA3aHHBIE C METAJUTYPTUYECKUMH MPOU3BOJICTBAMH.

DKCIEpUMEHTATbHOE U3YUYEHNE BEIIECTB U SBJICHUM:

O3HAaKOMJICHHE C o0pa3llaMl METauIoB U CIUIaBOB, HMX (HU3HUUECKUMHU
CBOMCTBAMU;

MOJEIUPOBAHNE METAUIINYECKOU KPUCTAJUIMYECKON PELIETKH;

W3YYEHHE B3aMMOJECHCTBUS METANIOB C BOJOM, C pAacTBOpaMHU COJIEH H
KHCJIOT, UCCJIEIOBAHKE IPOIIECCOB AIEKTPOU3a pacTBopoB xjopuaa menu (I1) u
MO/INJ1a KIS, KOPPO3HH METAILJIOB;

U3ydeHne OCOOEHHOCTEW B3aMMOJEWCTBUS OKCHIOB KalblUsl U HATPUS C
BOJIOM, MX TUJIPOKCUJIOB — C OKcuIoM yriepoaa (IV) u kuciaoramu;

U3y4YeHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KAJIbLIUSL, KECTKON BOADL;

W3YYEHHE IPOLIECCOB IMOJYyYECHUS TUIAPOKCHUIOB JKEJIE€3a, UX XUMHUYECKUX
CBOMCTB;



M3Yy4Y€HHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi HA MOHBI (MarHus,
KaJIbIIUSl, A IFOMUHUS, IIMHKA, Kene3a (2+) u xene3a (3+), meau (2-+);

HaOJIOICHUE W OMMCAHUE OKpAIIMBAHUS IJIAMEHW MOHAMU HATPUS, KaIHs U
KQJIBLIUS;

uccienoBaHne aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 3aJ1ad N0 TeMe «BaxHenmme mMeTtaiuibl U ux
COEIUHEHUS.

XUMHA 4 OKPYKaKWIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JKM3HU 4YelOBeKa. Bakneuine
BEI[ECTBA W MaTepualibl, 00JaCTH WX MPUMEHEHHS. be3omacHoe HCIoIb30BaHMe
BCIIECTB M XMMUYECKHX peaknuii B ObiTy. llepBas momomp mpu XUMHYECKHX
05KOTax M OTPABJICHUSX.

HoBble MaTepualibl ¥ TEXHOJIOTUU. [ [pUHINIIBI «3€JIEHON XUMHM.

OCHOBBI 3KOJIOTMYECKOH TPaMOTHOCTH. XWUMHUS M 370pOBbE. 3HAUCHUE
M3Y9aeMbIX XUMHUYECKUX DJIEMEHTOB U MX COSAMHEHUH i (QYHKIIMOHUPOBAHUS
opranu3Ma uenoBeka. [lonsitue o 310poBoM 00pase )KU3HH.

XHUMHUYECKOE 3arpsi3HEHUE OKPYXalolel cpeibl. DKOJOTUYECKHUE TTPOOIEMBbl,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOIA, a30Ta, CEPBI, TAKEIBIX MeTaUOB. [loHsATHE
o [IJIK. Posib XMHM B pelIeHUH 3KOJIOTUYECKUX MPOOIIEM.

OKCIIEpUMEHTAIbHOE HM3Y4YEHUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHE C
oOpasiaMu MatepuayoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepUAIIbI),
ONPENCIICHUE KHUCIOTHOCTH TNPUPOIJHBIX BOJ, MOJEIMPOBAHUE IMpoLEecca
00pa3oBaHMs KUCIOTHOTO JOXK/IS, U3YUEHHUE €ro BO3JECHCTBUS HA MaTepUAJIbI.

IloBTOpeHne W 00001IeHNMe 3HAHWH OCHOBHBIX pa3/iejioB KypcoB 89
KJIaCCOB

[lepnognueckuii 3akoH U [lepuoanueckas cucteMa XUMHYECKUX JIIEMEHTOB B
CBETE IMPEJCTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IEPUOJIAX U IPyMIIaXx.

CtpoeHre BelecTBa B TBEPIOM, KHUIAKOM U Ta3000pa3HOM COCTOSIHUH. BHibI
XUMHUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIAYECKOM
PELIETKU U BUJIa XUMHUYECKOM CBSA3U.

Knaccudukanmsa XUMHUUECKMX pPEAKUUMHA MO Pa3IUYHbIM  [PU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSX HA OCHOBE IMPEACTABIICHUM XHUMHUYECKOW KHHETHKHA U
TEPMOJUHAMUKH.

XUMHYECKHUE peakluu B pacTtBopax. ['maponu3 conen. Peakiun oxkuciIeHUs-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBolicTBa KHCIIOT, OCHOBaHHMH W COJE€Hl B CBETE€ MPEACTaBICHUN 00
IEKTPOTUTUIECKON  JAUCCONMAIIMK W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIusIX.

Mescnpeomemmubnie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3€H MpU W3yYeHUM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSTHUH, TaK ¥ TIOHSTHH, MPUHSATHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO61ue ecTeCTBEeHHO-HAayYHBIEC TTOHATHS: SIBJICHUE (TPOIecC), HAyuHbIN (akT,
rUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuUKalus, NEPUOJUYHOCTD,
HaOJII0ICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

®dwuznka: BEMIECTBO, TeNO, (U3MUECKUE BEIMYMHBI, C€IWHUIBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIIECTBA, CTPOEHUE Ta30B, XUAKOCTEH U TBEpAbIX (KPUCTAJUIMUECKUX) Tell,
KpUCTAJUTMUECKasl PpeIIeTKa, SJEKTPOH, SIpO aroMa, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAJOAKTUBHOCTh, anb(da-, 0eTa- 1 raMmmMa-u3aydeHue,
IEKTPUUECKUH 3apsi/i, TPOBOJHUKHU, TIOTYPOBOIHUKU, TUDIECKTPUKH, COTHESUHBIN
CTIEKTp, PA3I0KEHHUE OCIOTO CBETA B CIICKT).

buomnorus: sxocucrema, ouocdepa, GoToCcHHTE3, IPOILIECCHl 0OOMEHA BEIIECTB,
MUHEpaIbHBIC YIOOpPEHUs, MHKPOIJIEMEHThI, MAaKpPOIJIEMEHThI, MHUTATCIbHBIC
BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE HUCKOTaeMbl€, TOIIMBO, BOAHBIE PECYPCHI, IJIAHETa 3eMJIA.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTMHM,  CEJIbCKOXO3iCTBEHHbBIC
TEXHOJIOTUH, TEXHOJIOTUU IJICKTPOHHON MTPOMBITTUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 XUMUA
HA VPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPAMMBbI OCHOBHOTO OOIIEro
0o0pa3oBaHMsl JOCTUTAIOTCS B XO0JA€ OOy4YeHUSI XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIHUTATEIbHON I€ATEILHOCTH 00pa30BaTeIbHON OpPraHMu3aluid B COOTBETCTBUU C
TPAAUIUOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMU, TPUHATBIMM B OOIIECTBE NpaBWUIaMU M HOPMaMu IOBEICHUSA U
CIIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS W  COLMAIM3aLUU
o0ydJaronmxcsi.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCA  CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN U
pacIIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

MPOSIBJICHUE I[EHHOCTHOIO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIIEIUI0, MOHUMAHHWE 3HAYECHHUS] XUMHUYECKOU
HAyKW U TEXHOJIOTMH B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU YKOHOMUKU
Poccun u cBOEro permoxa;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MpEACTABICHUE O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE, MPOSBICHUE KOMMYHHKATHUBHON KYJIbTYphl B
pa3HOOOPa3HOM COBMECTHOM JEATEIIbHOCTH;

CTpEMJICHHE K B3aUMOTIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce y4eOHOM u
BHEYUEOHOU ACSITENbHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE MOBEJAEHUE WU INOCTYIKH CBOMX TOBAPUULIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
IIOCTYTKOB;

3) popmupoBaHus IEHHOCTH HAYYHOI0 MTO3HAHMS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BELIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMbIE AJIs
MNOHMMAHMS CYIIIHOCTH HAyYHOW KapTHUHBI MUPA;

OCO3HAaHME LIEHHOCTH HAYYHOr'O MO3HAHMS U1l Pa3BUTHUSA KaXKJIOTO 4YeJIOBEKa
U MPOU3BOJUTENBHBIX CUJI O0ILIECTBA B 1IEJIOM, POJIM U MECTAa HAYKU «XUMHS» B
CHUCTEME HAYYHBIX IPEJCTABICHUII O 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIBI,
B3aMMOCBSI351X YEJIOBEKA C IPUPOJHON M TEXHOJIOTMYECKOU CPENOM;

Mo3HaBaTelibHas MOTHUBALlUS W HWHTEpPEC K OOY4YEHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O M CaMOOOpa30BaHMUIO, K MCCIEI0BATEIbCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAampaBjieHHs M YPOBHS JalbHEHIIEro
oOy4eHus;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKA Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOMMMOCTA COOJNIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYalUsX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoBaHUE IIEHHOCTHOT'O OTHOIIEHUS K TPYIOBOH IEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKa U K MCCIEA0BATEIbCKON NeATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4HCIE K
npodeccusiM HaydHOU cepbl, OCO3HAHUE BO3MONKHOCTH CaMOpeaIn3aliud B 3TOU
chepe;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

OCO3HaHHE HEOOXOJUMOCTH OTHOIICHUS K MPUPOJIE KaK UCTOUHUKY JKU3HHU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JSKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IIOCIEACTBUU IS
OKpY)KaloIlel Cpenabl; OCO3HAaHUE TJ00ATbHOIO XapakTepa 3KOJOTHYECKUX
npo0ieM U MyTell UX pelIeHHUs; CIOCOOHOCTh MPUMEHSTh 3HAHMS, MOJydaeMble
IpU U3YYECHUU XUMUH, JJIsl PEHICHUs 3a/lad, CBSI3aHHBIX C OKPY’KaIOIEW Cpeliou;
AKTUBHOE HEINPUATUE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH CpEIc;
OCO3HaHHE CBOEH POJIM KaK rpakKIaHUHA U MOTPEOUTENS B YCIOBHIX B3aUMOCBSI3U
IIPUPOIHON, TEXHOJOTHMYECKOM M COLMAIBHOW CpelN; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN AESTEIIbHOCTU AKOJIOTHYECKON HAPaBICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yNbTaThl OO0YYArOIIUXCS, OCBOMBIIMX MPOTPaMMy IO
XUMHUHU OCHOBHOTO 00IIIeT0 00pa30BaHusl, BKIIFOYAIOT:

YCBOCHUE MEKIUCIUILIMHAPHBIX (MEXMIPEIMETHBIX) TTOHITHH, OTPasKAFOIIIX
MaTepuaJbHOe €IMHCTBO MHpa M TIpOIlecC IMO3HAaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, SBICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHUS,
HaOII0IeHUE, U3MEPEHNE, UCCIIEIOBAaHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYEOHBIMU NEUCTBHUSAMHU (MTO3HABATEIHLHBIMH,
KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMH),  B@XHBIMH  JUIsl  TIOBBIIIICHUS
3 PEKTUBHOCTH OCBOCHHS COJACpKaHUS y4eOHOro mpeaMera, (GpopMHUpPOBaHUS



KOMIIETEHLIMA, &  TaKKe  IPOEKTHO-HCCIENOBATENBCKOU  JEATEIBHOCTH
oOyJaronuxcst B Kypce XUMUH;

CIIOCOOHOCTh MX HCIOJIb30BaTh B Y4e€OHOM, MO3HABATEILHOW M COLMABHOM
IIPaKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBUA:

YMEHUSI WCIOJIB30BaTh NPHEMBI JIOTHUYECKOTO MBINUIEHUS TPU OCBOCHUU
3HAHHI: PACKPHIBATH CMBICI XUMUYECKUX TOHATHI (BBIICTSATH WX CYIIECTBECHHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMU MOHATHSIMHU); aHAIU3UPOBATD,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHMUS JUI KjJlacCUPUKaLMM U
CHUCTEMAaTH3aIM XUMUYECKHX BEIIECTB M XUMHUYCCKHX PEaKIUii, yCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBA3M MEXKIYy OOBEKTaMH W3Y4YEHUS, CTPOUTH
JIOTUYECKUE PpaCCYXkAeHUS (MHIYKTUBHBIC, JICAyKTUBHBIC, 110 AHAJIOTHH);
npejyiaraTh KpUTEPUM U BBISBISATH OOIHME 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B
M3y4aeMbIX MPOIeccax W SBJICHUSX; MPOBOJIUTH BHIBOJLI U 3aKJIIOUCHUS;, YMEHUS
IMPUMCHATh B TIPOIIECCE MO3HAHMS IMOHATHS (TPEIMETHBIC M METalpeJIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUH, MTPE0oOPa30BhIBATH
MOJICJIbHBIE MPEACTABICHUS — XUMUYSCKHH 3HAK (CHMBOJI 3JIEMEHTA), XUMUYECKast
dbopmysa U ypaBHECHHE XHMHUYECKOW PEAKIIMU — IPH PEIIeHUH YYeOHBIX 3a7ad; C
y4eTOM OTHUX MOJCIBHBIX TIPEACTABIICHUA XapaKTepU30BaTh HM3y4acMbIC
XUMHYECKHE BEIIeCTBA 1 XUMHUUECKUE PEAKITUH.

ba3oBbie wuccienoBareJbCcKue JAeHCTBUA (METOAbI HAYYHOI'O0 IMO3HAHUSA
BeIlleCTB M sIBJICHUI1):

YMEHUsI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHUS BEIIECTB W SIBJICHHU Ha
OMIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B YYeOHOH IMTO3HABATEILHOW U
MIPOCKTHO-UCCIIEA0BATEIIbCKON IEATeTLHOCTH;

YMEHUSI HCTOJIH30BaTh TOCTABJICHHBIC BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISIBIISATH
u GopMyIUpoBaTh MPOOJIEMY, OMPENENATh 1IEeJb W 3aJayd, COOTBETCTBYIOIIWE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATEILHYIO I OOBSICHUTEIBHYIO THUITIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS TMPOBOJAUTH HM3MEPECHHS HEOOXOIMMBIX
1apamMeTpOB, BBIYKMCICHUS, MOJCIUPOBAaHUE, HAOMIONECHUS W OKCIECPUMEHTBI
(peampHBIE W MBICJCHHBIC), CAMOCTOSTEIHLHO TPOTHO3UPOBATH PE3YJBTATHI,
dbopmynupoBaTh 0000IIEHUS W BBIBOABI MO pPe3yjibTaTaM IPOBEIACHHOIO OIIbITA,
HCCIICIOBAHMS, COCTABIATH OTYET O MPOACIaHHOM padoTe;

Pabora ¢ unopmanmeii:

YMEHHUsI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMaIuu (Hay4yHO-

MONyJISIpHAsl JIUTeparypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE TMOCOOUS,



pecypchl VHTepHETa); aHATM3UPOBaTh HHPOPMAIIMIO W KPUTHYECKH OICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEUYMBOCTh, OTOMpaTh © HWHTEPIPETHPOBATH
uH(OpMAIUIO, 3HAYMMYIO IS PEIICHUS Y4eOHOW 3ajauyd; YMEHHUS MPUMEHSTH
pasIMYHbIE METOABl M (OPMYyIUPOBATh 3alpOChl TPU TOWCKE M OTOOpE
uHpOpMaIlK, HEOOXOIMMOU IUIS BBHITIOJHEHHsI y4eOHBIX 3a/ad; HCIOJIb30BaTh
WHOOPMAITMOHHO KOMMYHHKATHBHBIC TEXHOJOTHM U PA3IUYHBbIC TOUCKOBBIC
CHUCTEMBI; CaMOCTOSATEIHLHO BBIOMpATh ONTUMAIBHYIO (OpMy TMpeacTaBICHUS
uHpopmaruu (cxeMbl, TpaduKu, JUarpamMMbl, TaOJHUIbI, PUCYHKH W JpYyrue
GbopMBbl); YMEHHUS HMCIOJIb30BaTh HAYYHBIA SI3bIK B KAYECTBE CPENICTBA PabOTHI C
XUMHUYECKON HWH(poOpMaIruend; NpUMEHATh MEXIpeaMeTHble (pusnueckue
MaTEMaTUYECKHUE) 3HAKW U CHUMBOJIBI, (DOPMYIbI, a0OpeBUATyphbl, HOMEHKJIATYDY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MPEICTABIIATh TOJYYCHHBIC PE3YyJIbTaThl TMO3HABATEIHLHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTyNaTh C MPE3CHTAIUCH
pEe3yibTAaTOB BBIMOJIHEHUS XWMHUYECKOIO JKCIIEPUMEHTa (HMCCIIEI0BATENbCKOM
Ja00paTOPHON UM MPAKTUUYECKON paboThl, y4eOHOTO MPOEKTA); B X0JI€ AUAIOra U
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeMe M BbICKA3bIBaTh UJIEH,
(bopMyIMpPOBaTh CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS TPEITI0KEHHON
3a/1a4yi.

2) yMeHMs yueOHOr0 COTpyAHUYECTBA (IPYMIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TIPYNMOBBIX (opMax palOOThl: IMJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOUM paboOThHI, OMPEACNATh CBOIO POJIb, PACIPENCISITh 3aJaU4d MEXKIY
YICHAMH TPYIIbI; BBIIOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSMH JPYTUX UJICHOB KOMAHIbI, OMPEACNATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBHINOJHEHHOM palOThl; pellaTh BO3HHUKAIOIMIME MPOOJEMBbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJAacOBaHUS MO3UIMN, Y4aCTBOBAaTh B
oOcyxaeHnr, OOMEHe MHEHHMSIMH, «MO3TOBOM IITypMe» U JApyrux ¢dopmax
B3aUMOJCHUCTBUA.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

OBnazieHWe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLHU, B TOM
qyucJe:



YMEHUSI peliath y4eOHbIE W HMCCIENOBATEILCKHE 3aJa4d: CaMOCTOSTEIHHO
BEIOMPATH CIIOCOO pelieHus] yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BbIOWpaTh HaubOoJee TMOAXOMSIMMA C YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO PabOTy MpH pelIeHUH YIeOHOH Win
UCCIICIOBAaTENIbCKOM  3a7adud; Ha  OCHOBE  TOJYYEHHBIX  PE3yJbTaTOB
dbopmynrpoBaTh 0000IIEHNUS] U BBIBOJBI, MPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE
MPOIIECCOB; aHAJIM3UPOBATh PE3yJbTAThl: COOTHOCUTH CBOHM JICHCTBUS C
IUTAHUPYEMBIMH  pe3yJbTaTaMU, OCYIIECTBISITh CAMOKOHTPOJb JEATEIHHOCTH;
KOPPEKTUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CaMOaHaJIM3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO XUMHH OCHOBHOTO
obmiero oOpa3oBaHus HA YIIIYOJIEHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
AIpO C TPEIMETHBIMU pe3yJabTaTaMH 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00i, 4TO TO3BOJIIET pPEaTM30BBIBATH YIIyOJCHHOE HM3yYyeHHE KaK B paMKax
OTIIENBHBIX KJIACCOB, TaK W B paMKax peald3allid WHAWBHIYaJTbHBIX
0o0pa3oBaTeNIbHbIX TPAEKTOPUIA, B TOM UKCJIE UCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranmzanuu. [lo 3aBepiieHnH peanu3aluy MPOTpamMMbl YIIIyOJIEHHOTO YpPOBHS
oOydaromyecsi CMOTYT JAeTallbHEee OCBOUTH MaTepHal, OBIAJCTh PACIHIMPEHHBIM
KPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4 00Jiee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIC pe3ynbTaThl BKJIIOYAIOT: OCBOCHUE OOYYAIOIIMMUCS HAYYHBIX
3HaHUW, YMEHUM U CIOCOOOB MAeMCTBHM, crnenuduueckux isi MpeIMETHOU
oOnmactT «XUMHUS»;, OCHOBBI HAYYHOT'O MBIILICHUS; BUIbl JEATEIBHOCTH TIO
MOJyYEHUI0O HOBOTO 3HAHWs, €ro WHTEPIpEeTallH, MPeoOpa3oBaHUI0 U
NPUMEHEHUI0O B pa3IUYHBIX YYEOHBIX W pEATbHBIX >KU3HCHHBIX YCIOBUSX;
o0ecreynBarOT BO3MOXKHOCTh YCHEIIHOTO OOydYeHHs Ha CIEIYIOIIEM YpPOBHE
oOpazoBaHus.

K xoHumy oOyuenuss ¢ 8 kaacce y oOyudarwmierocss OyayT copMHUpOBaHbBI
CIeNyIONe TPEAMETHBIE pe3ybTaThl M3YyUYCHUS XUMHUH Ha YIIIYOJICHHBIM
YPOBHE:

PacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSTHW: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, METayl, HEMETAJUI, aJUIOTPOIHS, MHPOCTOE BEMIECTBO,
CJIOKHO€ BEIIECTBO, CMeCh (OJHOpPOAHAsE U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsi M MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas JOJISI XUMHYECKOrO JJIEMEHTA B COCIUHEHUU,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TIJIOTHOCThH Ta30B, OKCUJI, KUCIIOTA, OCHOBAHHUE,
coyib, amM(pOTEpHBIA OKCHA, aM(OTEPHBIM THAPOKCUI, XUMHUYECKas PEaKIlus,



KJaccu(uKaIys peakiuii: peakiuy COCIUMHECHHS, PEaKIIUN Pa3IOKEHUs, PEaKIuu
3aMEIICHUsI, PEAKIMu OOMEHa, 9K30- W DHIOTCPMHUYCCKHE PEaKIUU; TETIOBON
ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAs OpOWTAalb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAs M HEMOJISIPHAS KOBAJICHTHAS CBS3b,
MOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolLieHTHasi KOHIIEHTpalusi) B pacTBOpPE, MOJsIpHAs KOHIEHTpalMs BEIIECTBA B
pacTBope; BIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEIH U
BOCCTAaHOBUTEIH, OKHCIICHHE 17} BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEIbHBIEC PEAKLIUU, METO/1 SJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHATHA H
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

WCITOJIB30BAaTh XUMUYECKYIO CHMBOJIUKY JIJISI COCTaBIICHUS (POPMYJT BEIIECTB
Y YPAaBHCHUM XUMUYECKUX PEAKIUN;

OTpEeNEeNsATh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKHCIICHUS DJIEMCHTOB B OWHAPHBIX COCAMHCHUSX, MPUHAJIC)KHOCTD
BEIIECTB K OMPECICHHOMY KJIACCy COCIMHEHUM 1Mo (hopMysiaM, BUIBI XUMHYECKOU
CBSI3U (KOBAJICHTHON M MOHHOI) B HEOPTraHUYECKUX COCAUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSIHCTBA
cocraBa, [lepuommueckoro 3akona JI. M. MennaeneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpUH, 3aKOHAa ABOTaJIpO U €r0 CJIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAaX
MO3HAHUS, B TOM YHUCJE OHKCIEPUMEHTAJIbHBIX M TEOPETUUECKUX METOAaxX
VCCIIEIOBAHUSI BELIECTB U U3YUEHUSI XUMHUECKUX PEAKIIHL;

JEMOHCTPUPOBATh IMOHUMAaHUE TNEPUOJMYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoil cucreme:

OMHCHIBATh W XapaKTepu3oBaTh Tabnwunyto ¢dopmy Ilepumomnyaeckoi
CUCTEMbl XMMUYECKUX JIEMEHTOB: pa3inyaTh MOHSTUS «TJlaBHas noarpynna (A-
rpymmna)» u «nodounas noarpynna (b-rpymnma)», «Majabsie IEpUOAb» U «OOJbIINE
MEPUOABDY;

COOTHOCUTH 0003HAYCHMsI, KOTOphle uMetoTcs B Tabnuie «llepuogmaeckas
cucreMa xumuueckux dnemeHtoB JI. WM. MengeneeBa»y, ¢ 4UCIOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U pacHpeIeIeHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

OOBACHATH CBSI3b TOJIOKEHHsSI 3jemeHTa B [lepumonuueckoit cucreme c
pacrpesieieHueM »JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOJAYPOBHSIM H
OopOuTAISIM aTOMOB TEPBBIX YETHIPEX TIEPHUOIOB;

KJIacCU(UIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE PEaKIMH (110 YUCITY U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy b dexry);



XapaKkTepu30BaTh (OMHUCHIBATh) (PU3WYECKUE M XUMHYECKHE CBOICTBa
MPOCTBIX U CIOXHBIX BEIIECTB: KUCIOPO/Ia, BOJOPO/IA, BOJBI, OOIIHE XUMHUUECKHE
CBOMCTBA OKCHAOB, KUCJIOT, OCHOBAHUW WM COJIEM, F'€HETUYECKYI) CBS3b MEXKIY
HUMHU, MOATBEPKIas MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHIl COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUH;

ONMCBIBATh POJb KUCIOPOAA, BOJOPOJA U BOABI B MPUPOAHBIX MPOLIECCAX, B
KUBBIX OpraHU3Max, UX NPUMEHEHUE B PA3IIMYHBIX OTPACISIX MPOMBIILIEHHOCTH,
BO3MOYKHOE MCMOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSACHATH, U TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOEHMS, BO3MOXKHOCTU MPOTEKAHUS XMMHUYECKHX TMpEBpalICHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJK0 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (popMmylie COEIUHEHUs, HAXOJUTh
npocTeinyio GopMyiTy BEIIECTBA [0 MACCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEUIECTBA B PacTBOPE, MOJSIPHYIO KOHLIEHTPALMIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUSAM XUMUYECKON pEaKUH;

IPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIBHOU JEATEILHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIINIO, KIACCU(UKALINIO, BbISBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUII  M3YyYEHHs CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKUUi, eCTeCTBEHHO-HAyYHbIE€ METOJbI MO3HAHUS — HAOII0EHUE,
U3MEpEeHHUEe, MOJCIUPOBAHUE, IKCIEPUMEHT (peajbHbIi M MBICICHHBIN) — aJid
OCBOCHHMS Y4EOHOTO COJIEpKaHMUS;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB  OKHCIEHHUS W  BOCCTAaHOBJICHHS,
COCTaBJISITh YPAaBHEHHSI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(METOIOM BJIEKTPOHHOTO OaiaHca);

yCTaHaBJIMBATh CBA3UM MEXKAY pEalbHO HaO0MI0IaeMbIMU XUMUYECKUMU
SBJICHUSIMU U TIPOLIECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
IPUYUHBI MHOTOOOpa3usl BELIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUAMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnrofarh mpaBwia Oe3omacHOl  paboTel B Jaboparopud  Ipu
UCIIOJIb30BAaHUM XUMHUYECKOH TOCYIbl M OOOpYyJOBaHUS, a TakKKe IpaBuUiia
oOpalieHusi C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU BBINOJHEHUSA
71a00paTOPHBIX ONBITOB M MPAKTHYECKUX DPAOOT MO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
OIPENICJIEHHON  MAacCOBOW  JIOJIEM  pPACTBOPEHHOTO  BEIIECTBA, PELICHUIO
AKCIIEPUMEHTANIBHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHUX
COCTUHCHUI;



JEMOHCTPHPOBATh  BIAJCHHE OCHOBAaMH XHMHYECKOW TPaMOTHOCTH,
BKJTFOYAOIICH yMEHUS O€30MacHOTO OOpaIleHusl ¢ BEIIeCTBaMH, UCIOJIb3yEeMbIMU
B ITOBCEHCBHOW JKM3HHM, a TAK)KE 3HAHUE TIPABKII ITOBEACHHS B IIEJIAX COSpPEeKECHUS
3II0POBbSI U OKPYKAIOIICH CPEIBI.

K xoniy oOyuenus 6 9 knacce y obOydwaromerocs OyayT chopMupoBaHbI
CIICAYIONINE MPEIAMETHBIC pPE3yJabTaThl H3YYCHUS XHMUU Ha YIIyOJCHHBIM
YPOBHE:

PACKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUUYECKUN HJIEMEHT,
aToM, MOJIEKYyJIa, HWOH, KaTHOH, aHHUOH, JJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peakius, TeoBoil »3p(exT peakinu, MoJib, MOJISPHBINA
00BEM, pacTBOp;

AIIEKTPOJIMTBI, HEIIEKTPOJIMUTBI, MIEKTPOJIMTHUECKAST TUCCOLMALUS, PEAKLINU
MOHHOTO OOMEHa, THAPOJU3 cojiel, oOpaTUMble M HeoOpaTHUMbIE pPEeaKIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEAKLUHUH, OKHUCIUTENb, BOCCTAHOBHTEIID,
OKUCJIEHUE M BOCCTAHOBJIEHHWE, JJEKTPOJIU3, aIOTpOIus, aM(OTEPHOCTb,
XUMUYECKas CBsA3b (KOBaJEHTHAs, MOHHAs, METAUIMYECKasi), MEXKMOJIEKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJAOpPOAHAsl CBA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHBIE
COCJIMHEHHUSI, KPUCTAUTMYECKUE PEIIeTKH (IpUMHUTHBHAsA KyOuueckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IrpaHELEHTPUPOBAHHAS KyOuyeckas,
reKCaroHajibHasi TUIOTHOYNAKOBAaHHAs), KOPPO3USl METAJUIOB, CIUIABBI; CKOPOCTH
XUMHUYECKON PEaKIMH, KaTajau3, XUMHYECKOE PaBHOBECHUE, DIIEMEHTBl XUMHYECKON
TEPMOJUHAMHUKHN KaK OJHOW M3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TOHATHA H
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHU;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHKY JJISi COCTaBICHUS (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIHM;

ONPENEIIATh BAJCHTHOCTh M CTENEHb OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB B
COEAMHEHHUSX PA3JIMYHOTO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K ONPEIECICHHOMY
KJIACCy COEIMHEHUN Mo (opmysaM, BHUJBI XUMHYECKOW CBSI3M (KOBaJEHTHOM,
VMOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHUAX, 3aps] HOHa IO
XUMHUYECKON (popmyrsie, XapakTep cpeAbl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX
COEAMHEHHUI, TUIl KPUCTAJUTMYECKON PENIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbIich Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €r0 TOHUMAHHUE:

ONMMCHIBATh U XapakTepuszoBaTh TaOimuuHyio Gopmy Ilepuonnueckoii
CHUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3inyarh NOHATUA «A-rpynmay u «b-
rpynmay, «Majble MepUuoibl» U «OOJIbIINE TIEPUOIBDY;



OOBSCHITH CBsI3b TIOJNOKEHHSI djeMeHTa B [lepmommueckoit cucteme ¢
pacrpenesieHueM »JJIEKTPOHOB IO SHEPreTUYEeCKUM YPOBHSIM, MOJAYPOBHSIM H
OopOuTaISIM aTOMOB TEPBBIX YETHIPEX TIEPUOIOB;

BBIJICNIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB AJIEMEHTOB M UX
COEIMHEHHUM (KMCIIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCHJIOB U THAPOKCHUIOB) B Mpelesiax MajlblX MEPUOJOB M TJIaBHBIX MOJCPYII C
Y4E€TOM CTPOCHHS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUU IIEKTPOIUTHUYECKON TUCCOLMAMK, 3aKoHa ['ecca
U €ro CIJEICTBUM, 3aKOHA JECHCTBYIOIIMX MAcC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTM XMMHUYECKOW pEeaKkUuW, HaIpaBJICHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(UIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKHE PEaKIMU (110 YUCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TErIoBoMY 3(QeKTy, Mo arperaTHOMY COCTOSIHHUIO PEAreHTOB, MO W3MEHEHUIO
CTENEHEH OKHCIICHHSI XUMHUYECKHUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO
KaTajin3aropa);

XapakTepu30BaTh (OMUCHIBATH) OONME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUM, MOIATBEPKIAs 3TO ONUCAHHE
NpUMEpPAaMH  MOJIEKYJSIPHBIX M MOHHBIX  YPaBHEHHH  COOTBETCTBYIOLIHX
XAMHUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS: ANEKTPOJIUTUUECKON TUCCOLMAIIMU KUCIIOT, IIEI04eit
U COJIeil; TMOJHBbIE M COKpAlCHHbIE YPaBHEHUS pEaKIUid HOHHOTO OOMEHa;
peaKkuui, TMOATBEPKIAIOIIMX CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THAPOIM3A COJIEM MOCPEACTBOM
COCTaBJICHHSI KPAaTKUX MOHHBIX U MOJICKYJISIPHBIX YPABHEHUM PEAKIUM, CYIIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLHUI  IMOCPEACTBOM  COCTABJIECHUS
AIIEKTPOHHOTO OajlaHca ATUX PeaKInii;

MPEACKA3bIBATh XapaKTeP CPe/bl B BOJHBIX PaCTBOpPAx COJIEH;

XapakTepu30BaTh (OMHUCHIBaTh) (HU3MYECKHe W XUMHUYECKHE CBONCTBA
MIPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, aamas, KpeMHHui, 60p, a3oT, dhocdop,
cepa, XJIOp, HATPUM, KaJIMK, MarHuM, KaJablIMK, aTtOMUHUM, KEJIE30, MEb, LIUHK,
cepebpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEpoBOAOPOA, okcuawl yriepona (II, IV),
kpemuus (I1V), azora (I, II, III, IV, V) u dochopa (III, V), cepm (IV, VI),
CepHHUCTasl, cepHas, a3oTHasg, (ocdopHas, yroibHas, KpPEeMHHUEBAS KUCIIOTHI,
OKCUJIbl U TUApoKcHUbl MeTaioB [A—IIA-rpymnmn, amomunus, meau (II), nuHka,
xenesa (11 u I0));



HOSICHATh COCTaB, OTAENbHBIE CIIOCOOBI MOJYYEHHS U CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOAEpkKAIINe KHUCIOTHI XJIOpa, a30THCTasi, OOpHas, yKCyCHas
KHUCTIOTBI U MX coiiu, ranorenuasl kpemuus (IV) u ¢pochopa (III u V), oxcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

OMUCHIBATh POJIb BAKHEUIIIUX U3Y4a€MbIX BEIIECTB B IPUPOAHBIX MPOLIECCAX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISX YKOHOMHUKH,
UCIOJIb30BaHUE JIJISl CO3/1aHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KaY€CTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBIL: XJIOpUA-, OpOMUI-, HMOIUI-, cylbdar-, docdar-, kapOboOHAT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablusl, aTlOMUHUS, *Keneza (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBACHITH U MPOTHO3UPOBATH CBOMCTBA BAaXKHEHIIMX M3y4ae€MbIX BEIIECTB B
3aBHCHMOCTH OT MX COCTaBa M CTPOCHMsI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUECKUX MPEBPANICHUN B Pa3IAYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHYECKOW KHHETUKH W
TEPMOJIUHAMUKY;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAUHEHHS, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JIOJI0 XHUMHYECKOTO »JJEMEHTa B
COCIMHEHHH, MOJSIPHYIO KOHIEHTPALIMIO BELIECTBA B PAcTBOPE, HAXOJIUTH
npocTeinyio (popMyily BEIecTBa O MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XMMHUYECKUX PEAKIUN C YYETOM HEIOCTaTKa
OJIHOTO W3 PEareHTOB, MPAKTHUYECKOrO BBIXOJA MPOJAYKTAa, 3HAUEHHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

cobmoaaTe mnpaBwia Oe3omacHoW  paboTel B JlabopaTopuud  MpH
UCIIOJIb30BAaHUM XUMHUYECKOH TOCYIbl M OOOpYyJOBaHUS, a TakkKe IpaBuiia
oOpailieHusi C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMHU BBIIOJHEHUS
71a00paTOPHBIX OMNBITOB M MPAKTHUYECKUX DPAOOT MO MOJYYEHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (aMMHaka M YIJIEKUCIOrO Ta3a) M PEIICHUIo
HKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM Kypca, TMPEeACTaBIsATh Pe3yibTaThl
JKCIIepUMEHTa B (hOpMe BBIBOJIOB, 10KA3aTEIbCTB, rPpa)MKOB, TAOJIMI] U BHISBIATDH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAIlMH MBICIUTEIBLHON MEATeTLHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, O000OIlEHNEe, CHUCTEMATU3ALNIO, BBISIBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBS3€H) MPU U3YYEHUH CBOMCTB BEHIECTB U XUMHUUYECKUX PEaKLUM,
BJIAJ€Th €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHMS (HAOJI0/IEeHHEe, U3MEPEHUE,
MOJEIUPOBAHUE, FKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);



OpPUMEHATh  MpaBwia  0e30macHOro  oOpamlieHus ¢ BEIIECTBaMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHON JKM3HM, @paBWia IOBEAEHUS B LEIAX
cOepexeHHs] 37A0pPOBbsI M OKPY’KAIOLIEH MPUPOTHOM Cpeabl, MOHUMATh Bpen
(OmacHOCTh) BO3JEWUCTBUS Ha JKUBbIE OpPraHU3Mbl OINPEAEIECHHBIX BEUIECTB,
MOSICHATh Ha MPUMEPAX CIOCOObl YMEHBILICHUSI U MPEAOTBPALLECHUS UX BPEIHOIO
BO3/ICICTBHS, 3HAUCHHUE )KUPOB, OCJIKOB, YTIIEBOIOB JJI1 OpraHU3Ma YeJIOBeKa;

UCIIOJIb30BaTh MOJYYEHHBIE MpelcTaBieHus O cdepax NpodecCHOHaTbHON
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSMU, KAK OCHOBY
JUIsl Ipo(ecCHOHaNbHON OpUEHTAlMU W JJII OCO3HAHHOI'O BBHIOOpAa XMMHUU Kak
npoQUIBHOrO MpeAMeTa MpU MNPOJOJDKEHMHM OOy4YeHHsI Ha YPOBHE CpPEIHEro
ob1mrero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEN0BATENBCKON AESITENbHOCTH
XUMUYECKOH M XUMHUKO-IKOJIOTHYECKON HANpaBIEHHOCTH, MPUOOPECTH OMBIT
MPOBEICHUS YUEOHBIX UCCIIEAOBAHMI B YCIIOBUSIX 00pa30BaTeNIbHbIX OpraHU3allui,
a TaKXe opraHu3anuii (IeHTPOB) JOTOTHUTEIHHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
KouTtpoJsbHbie [MpakTHyeckne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl

Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA

Xumust — BakHas 00J1acTh
1.1 €CTECTBO3HAHMS U NMPAKTUYECKOU 8 2
NeSITeIbHOCTH YeJIOBeKa

BemecTBa 1 xuMuueckue
1.2 o 22 |
peakiuumn

Uroro no pazgeny 30

Pa3nen 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB

Bo3nyx. [TonsTue o razax.

2.1 15 1 1
Kucnopona. Oxcubl

)9 Bonopoa. Ilonsitue o kucnorax u 7 1
COJISIX

)3 Bopna. PactBopsr. [Tonsitue 06 1 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
24 . 17 1 1
HEOPTraHUYECKUX COCAMHCHUI

Hroro no pazneny 50

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI




[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema

3.1 10
XAUMHUYECKHX dj1eMeHToB 1. 1.
MenpeneeBa. CtpoeHue aToma
XumMmuueckas CBS3b.
3.2 OKuCIUTENbHO- 11
BOCCTAHOBUTEIIBHBIE PEAKITUN
33 [IpomexxyTouHas arrecranus 1
Hroro no pazgeny 22
PesepBHOE Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThbI pecypen
Pasznea 1. BemecTBo M XuMH4ecKasi peakius
11 [ToBTrOpenue u yriybiaeHue 3HaHUH O 7
' BCIIIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 12 1 1
XUMUYECKHUX peaKLuid
13 DNEKTPOIUTHYECKAs TUCCOLUAIIHUS. 14 | 3
’ XUMHYECKHE peakllii B pacTBOpax
Hroro no pazneny 33
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01m1ast XxapaKTepUCTHUKA XUMHUECKUX g !
' anemeHToB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 12 1
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUIECKUX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 11 1 2
KpEMHUU, UX coequHeHus. bop
Hroro no pazneny 41




Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO01Ire CBOMCTBA METAJLIOB 8
3.2 Baxwuelimme MeTamuibl U UX COCIUHEHUS 17 2
Uroro no pazgeny 25
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
41 BemecTBa 1 MaTtepuabl B )KU3HU YeJIOBEKA. )
OCHOBBI HKOJIOTUYECKOI IPaMOTHOCTH
4.2 [IpomexyTouHas arTectanus 1
Hroro no pazgeny 3
Pa3gen 5. O0001menune 3 HaHuii
51 [ToBTOpeHue u 0600IIeHNEe 3HAHUIT 0 0
OCHOBHBIX pa3zesioB KypcoB 8—9 kiaccoB
Uroro no pazgeny 0
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10







IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmer xumuu. Poiab XMMUH B )KU3HU
yenoseka. [lonsTie 06 ucropun
BO3HUKHOBEHUS U PA3BUTHSI XUMUU. XUMHS B
CHUCTEME HayK.

[TonsiTHE O TEOPETUUECKUX METOIAX
MTO3HAHUSI B €CTECTBEHHBIX HAYKaX.
Hcrounnkn xumMu4eckoi nHGOpMaIiu.
[IpencraBieHus 0 HAay4HOM MO3HAHUU Ha
SMIIUPUYECKOM YPOBHE: HAOIOICHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE.
[TonsiTre 0 MmeToaax pabOTHI C XUMUYECKUMHU
BemecTBamu. OO0OPyI0BaHUE MTKOIBHOM
XUMHUYECKOHN 1abopaTopuH.

[IpakTuueckas padora Ne 1 o reme
"TIpaBuia paboThl B 1a00paTOPUU U IPUEMBI
oOpareHus ¢ 1abopaTopHBIM
obopynoBanuem"

Tena u BemecTBa. Puznueckue u
XUMHUYECKUE CBOMCTBA BEILIECTB

dusndeckre ¥ XUMUYECKUE SIBJICHUS

YucThle BEIECTBA U CMECU




7 CriocoObI pa3aeneHus cMeceit
[Tpaktrueckas padota Ne 2 o Teme

8 "Pa3znenenue cMecell (Ha IpuMepe OUUCTKU
NOBapeHHO conn)"

9 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DIEMEHTHI

10 IIpocTsle U CIOKHBIE BELIECTBA

1 BeniectBa MosiekynsipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

12 Xumnueckas popmynna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

13 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB

14 Omnpenenenue BaJJECHTHOCTH aTOMOB T10
dbopmynamM OMHAPHBIX COCTUMHECHUN

15 OTtHocuTeNbHAs aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIIpHas Macca
BrrunciieHus: OTHOCUTEIBHON MOJIEKYJISIPHOM

16 MAaccChl BELIECTB, MOJIIPHON MacChl, MacChl
BELIECTB U KOJIMYECTBA BELIECTBA
MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTa B

17 coenuHeHNH. BerunciieHue 10U XUMAYECKUX
3JIEMEHTOB 10 (hopMysaM coeTMHEHUN

18 Haxoxxnenne nmpocteitmieit popMybl
BEIIECTBA [10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

19 KonuuecTBo BeniectBa. Moiib

20 B3aumocBs3b KOMMUECTBa, MACCHI U YHCIIa
CTPYKTYPHBIX €IMHHUII BEIIECTBA

21 MomnsipHast Macca CMECH BELIECTB




MOHBHaH JOJIsI XUMHUYCCKOI'O 3JICMCHTA B
coequHeHnu. HaxoxaeHnue npocreniei

22 (dbopMyIIbI BElIeCTBA MO MOJIBHBIM JIOJISIM
3JIEMEHTOB B COCIMHEHUH
XUMUYECKUE ABIECHUA. XUMUYECKasl PeaK s

23 U €€ MPU3HaKU. 3aKOH COXPAHEHUS MACChI
BEILIECTB

24 ATOMHO-MoOJEKyIgpHas Teopus. )KU3Hb U
nesareiabHocTh M. B. JlTomoHOCOBa

25 XUMHUYECKUE YpaBHEHUS
Pacuérbl N0 XMMHUYECKUM YPaBHEHUIM

26 KOJINYECTBA U MAaCChl UCXOAHBIX BELIECTB WUJIN
IIPOJIYKTOB PEAKLIUH
Brrunciienus no ypaBHEHUSIM XUMUYECKOU

7 peaKIMu: KOJIMYECTBa BEIIECTBA, MACChI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WM MPOAYKTOB PEAKIIMHU
Brrunciienus no ypaBHEHUSIM XUMUYECKOU

73 peaKIMu: KOJIMYECTBa BEIIECTBA, MACChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIM MPOAYKTOB PEAKIIMHU

29 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN

30 KonTtponbnas padora Ne 1 o teme
"BemectBa 1 XuMrU4YecKue peakuu'

31 Bo3nyx — cmecs rasos. [Tonstue o razax.

32 3akoH ABoranpo. MomsipHbIid 00bEM ra3oB

3 Brrunciienus 00bEMa, KOJIMUECTBA BEILECTBA

ra3a 1o U3BCCTHOMY €ro KOJIMYCCTBY




BEIIIECTBA, 00BEMY

34

OtHOocHuTenbHAas INIOTHOCTE I'a30B.
BrIuucieHns OTHOCUTEIBLHOMN IIOTHOCTH
rasza

35

OnpeneneHre OTHOCUTEIbHON
MOJIEKYJIIPHOM MacChl ra3000pa3HOTO
BEIIECTBA 10 U3BECTHON OTHOCUTEILHOU
IIJIOTHOCTHU

36

BrrunciieHust OTHOCUTEIBHON MOJIEKYJISIPHOM
Macchl raza o U3BECTHOM OTHOCUTEIbHOU
IJIOTHOCTHU

37

OOBEMHBIE OTHOIICHUS Ta30B PU
XUMHYECKHUX peakuusx. Beraucnenus
00BEMOB raza o ypaBHEHHIO XUMUYECKOM
peakiuu

38

Kucnopoa — sneMeHT u mpocToe BEMeCTBO.
Oxkcuanl

39

[TpakTrueckas padota Ne 3 o Teme
"TTomydeHnue u codupaHue KUciIopoa,
U3y4EeHUE ero CBOUCTB"

40

KpyroBopot kuciaopoaa B mpupoze

41

O30H — aJUIOTPONHAST MOJU(PHUKAIIHS
KUCJIOpOoJa

42

TennoBoii 3pPeKT XUMUIECKOH peaKIuu,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMHUYECKHUE PEAKITUU

43

Tonnuo. Ucnonb3oBanue yris 1 MeTaHa B
KayecTBe TOIUIMBA. 3arpsi3HEHUE BO3AyXa.




44

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIU4YeCTBa BEIIECTBA, 00BEMA,
MacCChI 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BbEMY, MacCe PeareHTOB Win
MPOAYKTOB PEAKIUU

45

KontponbHas padora Ne 2 o teme "Bo3nyx.
Kucnopon. Oxkcuasr"

46

BOI[OpOI[ — 3JICMCHT U MMPOCTOC BCIICCTBO

47

Cnioco0sI oTydeHust BOA0pOaa B
1a00paTOPUN U TPOMBIIICHHOCTH.
Hcnonp30BaHne BOOPOa B KAYECTBE
TOILIMBA

48

[TpakTrueckas padota Ne 4 o Teme
"ITonyuenue u cobupanue BOI0poaa,
M3y4EHHUE €ro CBOMCTB"

49

TToustie o kucnorax u coisax. Cocras
KHMCJIOT U COJIEH

50

Beruncnenus 06béMa, KOIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €r0 KOJIMYECTBY
BEIIIECTBA UK 00BEMY

51

Brruucnenust 00b€MOB ra30oB 110 ypaBHEHHIO
XUMHYECKOW peakiuu

52

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIu: KOJIMYeCTBa BEIIECTBA, 00BEMA,
MacCChI 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BbEMY, MacCe PeareHTOB Win
MPOAYKTOB PEAKIUU

53

duznueckue cBoiictsa Boanl. Bona B




npupoje. AHaIU3 U CUHTE3 - METO/IbI
HW3YYEHHS COCTABA BOJBI

54

Xumunueckue csorcrsa Boael. CocTas
OCHOBaHUU

55

PacTtBOpBI. PacTBOpUMOCTH BEIIECTB B BOJIE.
HacrImieHHbIe ¥ HEHACHIILICHHEIE,
KOHIICHTPUPOBaHHBIC U pa30aBJICHHbBIE
pacTBOpHI

56

Cnioco0ObI BeIpaXeHHST KOHIICHTPAIUN
pacTBOPOB: MaccoBasi J0JII PAaCTBOPEHHOTO
BEIIECTBA, MOJISIPHAS] KOHIIEHTPAITUS

57

[IpakTuueckas padora Ne 5 o reme
"[IpuroToBieHne pacTBOPOB C ONMPEACTEHHON
MacCOBOM J0JIel paCTBOPEHHOTO
BeniecTBa.[I[purorosienue pacTBOpoB ¢
onpeacIEHHON MOJISIPHON KOHIIEHTpaluen
pacTBOpEHHOTO BemlecTra

58

BrranciaeHus ¢ HCIIOIB30BaHUEM TOHSITHS
«MaccoBad O0JId BEIICCTBA B paCTBOPE»

59

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MOJISIpHAsl KOHLEHTPALUs PaCTBOPEHHOTO
BEIIECTBA»

60

Posb pacTBOpOB B IpUPOE U )KU3HU
yesoBeka. KpyroBopor Bobl B IpUpO/IE.
3arpsi3HeHue NpupoHbIX Boa. OxpaHa u
OUYNCTKA IPUPOJIHBIX BOJ.

61

Boruncnenus ¢ ucnonb3zoBaHueM rpadukos
PacTBOPUMOCTH ISl PaCYETOB




pacTBOPUMOCTH BEILLIECTB

Brrancaenus ¢ HCIIOIB30BaHUEM TOHSITHS

62 «MOJISIpHAsl KOHLIEHTPALUs paCTBOPEHHOTO 1
BEI[ECTBAY
Kontponbnas padora Ne 3 mo teme

63 | " 1

Bonopoa. Boaa. PactBopbl. OcHOBaHus

64 Oxcuppl: cocTas, Kiaccupukanus, 1
TPUBHAJIbHBIC HA3BAHUS

65 XUMHUYECKUE CBOWCTBA OKCUI0B 1

66 [Tonydyenue okcuaoB 1

67 [ToHsITHE O TUIPOKCHUIAX — OCHOBAHUSIX U 1
KHCIJIOPOJICOACPKAIINX KUCIOTaX

68 ®usnuecKkue 1 XUMHUYECKUE CBOMCTBA KUCIIOT 1

69 [Tonyuyenne kucaor 1

70 Knaccudukanmst ocHoBaHMiA 1

71 [I1&noun, UX CBOKCTBA U CIIOCOOBI MOTYUYECHUS 1

7 HepactBopumbie OCHOBaHMS, UX CBOMCTBA U 1
CHOCOOBI OTyYCHUS
[Tonsitne 06 aMpOTEPHBIX THAPOKCUAAX:

73 XUMHYECKHUE CBOMCTBA U MOJIyYEHHUE. 1
[IpuMeHeHne Ba)XKHEUIINX OCHOBaHUI

74 Counu: coctaB, kinaccupukanus, 1
TPUBUAIBHBIC HA3BAHUS

75 Dur3nyecKnue 1 XUMUYECKUE CBOMCTBA COJIEN. 1
[Tonyuyenue cosen

76 ['eneTnyeckas cBsI3b MEXAY Kjaccamu |

HEOPTaHUYCCKUX COC,I[I/IHGHI/II\/’I




77

[IpakTuueckas padora Ne 6. Perenue
9KCTIIEPUMEHTATBHBIX 3374 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX
COCTUHEHUI

78

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKuuu: KOJIMYECTBA BEIIECTBA, 00BhEMA,
MacCChI 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BbEMY, Macce PeareHToB Uin
MPOAYKTOB PEAKIUU

79

Brrunciienust Maccel NpOYyKTa pEAKLIHUH 110
W3BECTHOM Macce OJJHOTO M3 MCXOHBIX
BEIIIECTB, B3STOTO B BUJIC PACTBOPA,
COJIEpKAIIETO ONMPEAeIEHHYIO MAaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIIECTBA

80

KonTtponbnas padora Ne 4 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coeuHEeHUN"

81

[TepBbie MOMBITKH KIIACCUPUKALIAN
XUMHYECKHUX 31eMeHTOB. IloHsaTHE O rpymmax
CXOOHBIX 2JIECMCHTOB. QHGMGHTBI, KOTOPBIC
00pa3yroT aMm(OoTepHBIE OKCHJIBI U
THPOKCH/IBI

82

[lepronuueckuii 3akoH. OTKpeITHE
IIepnoanueckoro 3akoHa.
Kopotkonepuoanas v JNIMHHONEPUOAHAS
dopmel [Teproaudeckoii CUCTEMBI
xuMu4ueckux 3yemMenToB /.M. Menneneena.
[Teproap! u rpynIbI

&3

OcHOBHBIC CBCACHUSA O CTPOCHHUU aTOMOB




84

CocraB aToMHBIX sAep. M30TONBI Kak
Pa3sHOBUIHOCTH aTOMOB XHUMHYECKOTO
JJIEMEHTa

85

DJEeKTPOHBI. DIEKTPOHHAsI OPOUTAIIB.
DHepreTuyecKre ypoBHU U MOAYPOBHH
aToma: s-, p-, d-opoburanu

86

DneKTpoHHbIE KOH(UTYpaUU U IICKTPOHHO-
rpadudeckue GopMyIbl aTOMOB

87

CTtpoeHue IeKTPOHHBIX 00070YEK aTOMOB
nepBbIX 20 XUMUYECKHUX SJIEMEHTOB
ITepuoanueckoii cucremsl .. Menneneena

88

3aKOHOMEPHOCTU U3MEHEHUS pajinyca
aTOMOB XMMUYECKHX DJIEMEHTOB,
METAUIMYECKNX M HEMETAIINYECKUX CBOMCTB
10 TpyMIam u nepuoaam. Mamenenue
CBOMCTB COeIMHEHUIN XUMUYECKUX
3JIEMEHTOB B TIEPHOJIaX U TPyMIax

89

XapaKTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA T10
ero noJyioxeHuto B [lepronndeckoit cucreme
J.1. MenneneeBa

90

3nauenue [lepuoguyeckoro 3akoHa u
[lepronueckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKH U TPAKTUKU

91

DIEKTPOOTPULIATENLHOCTh XUMUYECKUX
3JIEMEHTOB

92

KoBasneHntHas HemosisspHas ¥ MojsipHas
HOJIIpHast CBSI3b

93

HNonnas cBs3b




DJEKTPOHHBIEC U CTPYKTYpPHBIE (POPMYITBI

94 1
BEIIECTB
Kpucrannuyeckue u amop(HbIe BelecTna.

95 THUIBI KPUCTAINIMYECKUX PELIETOK U UX 1
XapaKTePUCTUKU
[TprunHBl MHOrOOOpa3usi BEIIECTB,

96 3aBUCHMOCTEL CBOMCTB BEIIECTB OT COCTaBa U 1
CTPOCHUS

97 CreneHb OKUCIEHUS. 1

08 OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC 1
peaKkiuu.
XUMHUYECKHUE IIEMEHTHl — OKHUCIUTENN U

99 BoccTaHoBUTENU. COCTaBIECHUE YPAaBHEHUI 1
OKHUCJIUTEITHbHO-BOCCTAHOBUTEIHHBIX
peakuuii, METoJ] SIEKTPOHHOTO OanaHca

100 O00011eHNEe U cCUCTEMATU3ALMs 3HAHUN 1

101 KonTtponbnas padora Ne 5 o teme |
"Ctpoenue aroma. XuMU4ecKas CBsI3b"

102 [IpomexyTouHas arTecTanus 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

CtpoeHne aToMOB

TlocnenoBaTeILHOCTD 3aII0IHEHUS
AJIEKTPOHHBIX OpOHTAIeH aTOMOB MaJIbIX
TIePUOJIOB

OcoOeHHOCTH 3aIIOTHEHUS IIEKTPOHHBIX
opbOuTaneit aToMOB OOJIBIITNX MEPHOIOB

CreneHb OKHUCIICHUS M BaJICHTHOCTH

Bunnl xumMuueckoil cBs3u

OOMeHHBIN ¥ TOHOPHO-aKIIETTOPHBINA
MEXaHW3M 00pa30BaHUs KOBAJICHTHOU
CBA3U. MexXMOIIeKyIsIpHBIC
B3anMMOICHCTBUSI

Tunbl KPUCTATUTMYECKUX PELIETOK,
0COOEHHOCTH CTPOEHUS KPUCTATUTHIECKUX
pEETOK. 3aBUCMMOCTh BEIIECTBA OT THUIA
KPUCTAJUIMYECKON PEIETKU U BUIA
XUMHYECKOM CBSI3U

Kinaccudukanmsi XuMHUIeCKIX peakifi 1mo
Pa3IMYHBIM TIPU3HAKAM

DHepreTuka XUMUYECKUX PEaKLUi.
TennoBoit 3ppeKkT XUMUIECKON PEaKIIUH.
3akoH I'ecca u ero ciaeacTBusa




10

Brruncnenus mmo TCPMOXUMHUYCCKOMY
YpaBHEHHUIO PeaKIuu: TerioBoro 3ddexra
XUMHAYECKON PEaKIUH 10 KOJTHYECTBY
BEIIIECTBA, MAacCe U 00BEMY
MIPOPEarupoBaBIIETO WITH
00pa30BaBIIETOCS BEIIECTBA

11

[ToHsiTHE O CKOPOCTH XUMUYECKOM
peakuuu. 3aKOoH ACHCTBYIONIMX Macc

12

@akTOphI, BIUSAIOIIKNE HA CKOPOCTh
XUMHYECKON peaKIuu

13

[TonsiTHE O XUMHYECKOM PAaBHOBECHH,
npuniun Jle [larense

14

@DaxTOpHl, BIUSIOLINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.
[IporHo3upoBaHue BO3MOXKHOCTU
MPOTEKAHUS XMMHUECKHUX MPEeBpaIIeHUl B
Pa3IMYHbIX YCIOBUSIX

15

OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE
peakmuu

16

BaxHeiinme oKUCINTENN U
BoccTaHoBUTeNHU. [lepmaHranar kanus

17

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
M HEMETAJIOB, KUCJIOT U COJIEH — B CBETE
MIPEJICTABICHUI 00 OKUCIUTEIHHO-
BOCCTAHOBUTCIBbHBIX peaK]_II/ISIX

18

[TpakTrueckas padota Ne 1. Permenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«OKHCIIUTETHHO-BOCCTAHOBUTEIIbHbBIE




peaKIum»

Kontponbnas padora Ne 1 o teme

19 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUIN»

20 PactBopenue kak (pU3NKO-XUMHUYIECKUIT
IpoLeCC. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI

21 Teopust 23NEKTPOIUTUUECKON JUCCOLUALIUU

” DNeKTpoNuTHYECKas: AUCCOLMALNS KUCTIOT,
OCHOBaHHU U COJIEH

23 Peaxiuu noHHOro oOMeHa
CBOMCTBA KHCJIOT, OCHOBAHUM M COJICH B

24 CBETE MpeACTaBIeHUN 00
AIEKTPOJIUTUYECKON AUCCOLMALIIHI

25 KayecTBeHHBIE peaky HA HOHBI
[TpakTuyeckas pabora Ne 2. Pemenue

26 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«ONEKTPOIUTUYECKAS] TUCCOLUALIHS

27 HonHoe npousBeneHue BOBL.
Bonopoansliil nokaszaresns

28 IM'maponus coneit

29 HonHbIe ypaBHEHHUs TUAPOIU3A CONEU
[TpakTrueckas padota Ne 3. Permenue

30 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«I'maponus conen»
Beruucnenus macchbl NpoayKTa peakuuu mo

31 M3BECTHOM Macce OJTHOTO U3 UCXOIAHBIX

BELIECTB, B3ATOr0 B BUJI€ PacTBOPA,
COJIEPIKALLETO ONPEAEIEHHYIO




KOHIICHTPALUIO PACTBOPEHHOTO BELIECTBA

[TpakTrueckas padota Ne 4. Permenue

32 SKCIEPUMEHTAIBHBIX 33734 110 TEME
«XUMHYECKHE PEAKLIUM
Kontponbnas padota Ne 2 o teme

33 "DNeKTpoIUTHYECKasE TUCCOLHAITUA.
XHWUMUYECKUE PEaKIMU B pacTBopax”

34 OO6mrast XxapakTeprucTHKa HEMETAIIIIOB

35 OOm1as xapakTepUCTHKA raIOTeHOB

16 XHWMHYECKUE CBOMCTBA TAJIONEHOB.
XHUMHUYECKUE CBOMCTBA XJI0pa

37 XnopoBogopoa. ColisiHast KUCTIOTa
[TpakTrueckas pabota Ne 5 mo Teme

38 "I[Tony4yenure COMAHONU KUCTOThI, U3yYEHUE
e€ coiicTB"

19 [TonsiTHe 0 KUCIOPOACOAEPKAIIINX
KHCIIOTax XJIopa U UX COJISIX
Boruucnenus no ypaBHEHUSIM XUMUUYECKUX

40 peaxkiuii, eciiu OJJUH X PEarcHTOB JaH B
H30bITKE

A1 Baxnerime coeMHEHU XI0pa U UX
HaxO0JICHUE B MIPUPO/JIE

4 OO6mrast XapaKTepruCTUKa 3JIEMEHTOB VIA-
TpyMIbI

43 CtpoeHue u CBOICTBA MPOCTOTO BEIIECTBA
cepbl. AJUIOTPOITHBIC MOIU(DHUKAIIIH CEePBhI

44 CepoBogopo, ctpoeHue, Gpuznyeckue u

XUMHYECKHE CBOMCTBA




45

Oxcuppl cepbl

46 CepHucras KUcaoTa u €€ COJIH.

47 CepHas KUCIIOTa U €€ CONu

43 IIpoMBIIIIIEHHOE ITOTYyYE€HHUE CEPHOMI
KHCIIOTHI
Haxoxnenue cepbl 1 €€ COeTUHEHUN B

49 npupozae. XuMHYECKOE 3arps3HEHUE
OKpY>KaroIen cpebl COeTUHEHUSIMHU CEPhI
Brruncnenust Macchl IpOAYKTa PEaKIUH 110

50 W3BECTHOM MaccoBOM (00BEMHOI) 0I1e
(%) ero BbIXOa OT TEOPETUYECKU
BO3MOYKHOTO
Brrancnenus maccoBoii (00bEMHOI) n0THU

51 (%) BBIXOJA IPOJYKTA PEAKLIUH 110
W3BECTHOM Macce (00bEMY) HUCXOTHOTO
BELIECTBA U MPOJYKTa peakluu

5 OO01mas xapakTeprcTUKa JIeMeHTOB VA -
TPYIIIBI

53 A30T, pacipocTpaHeHue B IpUpo/Ie,
(du3nUecKre U XUMUYECKUE CBOKCTBA

54 AMMuak, ero puznyecKrue 1 XuMU4ecKue
CBOMCTBA

55 Conu ammoHUs
[TpakTrueckas padota Ne 6 o Teme

56 "[lony4yenrne amMmmuaka, M3y4eHUe ero
CBOMCTB"

57 Oxcwuaet azota (I, I, 111, IV, V)

58 A3zoTHCTas KucIoTa. A30THast KUCIIOTa




59

[IpoMBILITIEHHOE ITOJTyYE€HHUE a30THOU
KHUCJIOTBI

60

Hurtpatel 1 HUTpUTBEL. XMMHUYECKOE
3arps3HEHUE OKPYKAIOLIEN Cpebl
COCIMHEHUSMU a30Ta

61

docdop, amoTporHbIe MOIUPUKAITHA
dbocdopa

62

Oxkcuapt hocdopa (I, V) u dochopras
KHCJIOTa

63

[ToHsITHE O MUHEPATHHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOJHBIX BOJIOEMOB
COeIMHEHMUAMU a30Ta U Pochopa

64

VYriepona, ero aluioTporHbIe MOAU(BUKAITTT
U CBOMCTBA

65

Oxkcwupl yriaepoja, ux (pu3ndeckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUYCCKHE
poOJIeMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV)

66

[TpakTuyeckue padotsl Ne 7 o reme
"[MTonyuenue oxcuna yraepoaa (IV) u
W3y4YE€HHUE €ro CBOMCTB"

67

VYroapHasg KUCIIOTa U €€ COJIN

68

IlepBoHauanbHbIE TOHATHUS 00
OPraHMYECKUX BEILECTBAX KakK O
COeIMHEHMX yriepona. [Ipupoansie
HUCTOYHUKHU YIIIEBOJOPOAOB U UX POIb B
ObITY 1 TpoMbIlIUIeHHOCTH. [ToHATHE O
OMOJIOTMYECKH BaXKHBIX BEIECTBAX -




KHUpax, OeIKax U yriaeBogax

69

Kpemnnii, ero ¢puszndeckre 1 XUMHIECKHE
CBOICTBA

70

Oxkcua kpemuus (IV), kpemaneBas
KHCJIOTA, CHITUKATHI

71

bop. bopHnas xucnora

72

[TpakTrueckas padota Ne8. Pemenue
JKCIEPUMEHTAIIBHBIX 33/a4 110 TEME
«BaxkHelnme HeMeTauTbl U UX
COCJIMHECHU S

73

Brruucnenust maccel (00bEMa; H.Y.)
MPOJYKTa peakuu Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIECTBA,
COZIep>KaIIero OnpeaeIEHHYI0 MaCCOBYIO
JIOJIKO TIPUMECEN

74

Kontponbnas padota Ne 3 o teme
«Baxuennme HeMeTaUIBI U UX
COECIVHEHUSY.

75

OO0mas XxapakTepuCTHKa XUMUIECKUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU HX
nonoxenus B I[ICXD JI.1. Menaeneera

76

Mertannsl A- u b-rpynn

77

Meramnnueckas CBA3b U METAININYECKAS
KpUCTAJUIMYECKas PeIETKa. 3aBUCUMOCTD
($U3NIECKUX CBOHCTB METAJIOB OT
CTPOEHMS KPUCTAJUIOB

78

O01mme XMUMAYECKUE CBOMCTBA METAJIOB.
[ToHsiTHE O KOPPO3UU METAILIIOB




OO6u1re cnocoObl MOTyYSHHsI METaLIOB,
Metaiutyprusi. CruiaBbl. DJIE€KTPOIIN3

7 pacIiaBoB ¥ PacTBOPOB COJICH KakK OJWH U3
CIIOCO0OO0B TTOJTYYCHHST METAJJIOB

20 Brruncnenus mo ypaBHEHUSIM DJICKTPOII3a
pacIuiaBoB U pacTBOPOB BEIECTB
Brruucnenus coctaBa cmecei ¢

81 HCIIOJIb30BAHUEM PELICHUS CUCTEM
YpaBHEHUU

2 PaznuuHble TUTIBI BBIYUCIEHUN O
YpaBHEHUSM XUMHUYECKUX PEAKIIHI

83 Mertannsl A-rpyni. lenounsie MmeTamisl

24 Haxoxnenne B mpupone. CBoiicTBa
IEJIOYHBIX METAJIJIOB

85 OKcuabl M THAPOKCUIBI HATPUS U KAJIHUS

86 [IlenouyHo3emMenbHBIC METAILTBI
Baxxueinme coeMHEHNS KaJIbIIHA,

87 CBOMCTBA, IpUMeHeHuE. JKeCTKOCTh BOJIbI
Y CIIOCOOBI €€ YCTpaHEHUS

88 AnroMuHUN

29 AMdoTepHbIe CBOMCTBA OKCHA U
THIPOKCH/Ia ATFOMUHUS
OO6m1ast xapakTepucTUKa METALIIOB b-

90 rpyni (MoOOYHBIX TTOATPYIIIN).
[TepBoHavabHBIC TIPEACTABICHUS O
KOMIUIEKCHBIX COCTMHCHUSIX

91 Mens u cepebpo. [IpencraBnenus 06

aMMHauYHbIX KOMIUIEKcax cepedpa u Mmeau




92

[{unk. AMdoTepHBIE CBOMCTBA OKCHIA U
THIPOKCHA

93

Kenezo

94

Oxcupl, THIpOKCU LI U conn kene3a (1) n
xenesa (111)

95

UyryH u cranb — CILIaBhI XKelle3a

96

[TpakTrueckas padota Ne 9. Permenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«Baxueinme MeTayIbl U KX COCIUHEHUS

97

Brruncnenus coctaBa cMecei ¢
WCIIOIb30BAaHUEM PEIICHUS CHCTEM
ypaBHEHU

98

Paznuynble TUIIBI BEIYUCIEHUN IO
YPaBHEHUSAM XUMUYECKUX PEAKLIHI

99

Kontponbnas padora Ne 4 o teme
«Baxueinme MeTayIbl U KX COCIUHEHUS

100

be3omnacHoe ncmonb30BaHuEe BEUIECTB U
XUMUYECKHUX PEAKIIUN B ObITY. XUMHUS U
310poBbe. HoBble MaTepuanbl u
texHosoruu. [Ipunnuns! "3eneHoit xumun"

101

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpensl. [ToHsiTHE O TPEAEIBHO AOMYCTUMOM
koHneHTpanuu Bemects (ITJIK).
DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU a30Ta, CEPHI U TAKEIBIX
METajIoB. Pollb XUMUY B BOSHUKHOBCHHUU
HKOJIOTUYECKUX MPOOIIeM

102

[IpoMexxyTouHas arTecTanus




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
HOC Mos mikona

HUHTEPHET






