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MHNOACHUTEJIBHASA 3AIIMCKA

denepanpHas pabodass mporpaMma M0 XHMHW OCHOBHOTO OOIIEro 0Opa3oBaHUS
(yriyOn€éHHbIA ypOBEHb) COCTaBJIeHA Ha OCHOBE TPeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelIbHOM MporpaMmbl  OCHOBHOro  oOmiero oOpa3oBaHus,
npenacraBieHibix B ®I'OC OO0, c¢ yuyetrom (enepanpHoil pabodeil MporpaMMbl
BOCITUTAHUSI.

OenepanpHas paboyas mporpaMma Mo XUMHHM pa3paboTaHa ¢ LEIbI0 OKa3aHUs
METOJMYCCKOW TIOMOIM YYHUTEII0 B CO3JaHUM pabouyell MporpaMMbl MO Y4eOHOMY
peIMETY.

[Iporpamma naétr mnpenacTraBieHUE O LENAX, OOIIel cTpaTeruu OOydeHHs,
BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CPECTBAMHU YYEOHOTO MpPEeaAMETa, ONpEAeIsieT
00s3aTeNIbHOE TMPEAMETHOE COJIEp’)KaHUe, €ro CTPYKTYypy IO paszieliaM U TeMaMm,
pacnpeneneHue 1Mo KiaccaM, peKOMEHIYEMYIO TOCISIOBATEIPHOCTh U3YUCHUSI XUMHH
C YU4E€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTUKHA Y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydawmmmuxca. B mporpaMMe Mo XUMHHM YYUTHIBAIOTCS
BO3MOXKHOCTH YYe€OHOTO TIpeIMeTa B pealn3alliid TPEeOOBaHUN K TUIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEIMETHBIM U TPEAMETHBIM pe3yibTaTaM  OO0ydeHus U
B (OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4YCOHO-TIO3HABATEILHOW  JIEATEIHLHOCTH
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIepIKAHUSI.

N3yuenne XMMUM Ha ypOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS OPUEHTHUPOBAHO
Ha OOIIEKYIbTYPHYIO IMOJTOTOBKY, HEOOXOIUMYIO JUISl BBIPAOOTKH MHUPOBO33PEHUYCCKUX
OpPUEHTHUPOB, Pa3BUTHS UHTEIJICKTYAIbHBIX CIIOCOOHOCTEN U MHTEPECOB 00yJarOIIUXCs,
Ha IPOJI0KEHNE 00yUCHHS Ha YPOBHE CPEIHETO 00111ero o0pa3oBaHusI.

3HaHWE XWMHH CIYXHUT OCHOBOW Il  (DOPMHUPOBAHHS  MHUPOBO33PEHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJb
UrparoT GopMHUpyEMble XUMHUEH MPEICTABICHUS O MPEBPAIICHUSIX YHEPTHUU U BEILECTB
B TpUpPOAE, O TMYTAX pEHICHUs TJIOOATBHBIX MPOOJEM YCTOHYMBOTO PpPa3BUTHUS
YeJIOBEUECTBA — ChIPbEBOM, SHEPTE€THUECKOM, MPOIOBOIBCTBEHHON TPO0IeM, MpoOIeMbl
HKOJIOTUYECKOM O€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHCHUSI.

N3yuenue xumun:

CIOCOOCTBYET peaju3aluid BO3MOKHOCTEH ISl CaMOpa3BUTUS M (OPMHUPOBAHUS
KyJbTYPBI IMYHOCTH 00YUYaIOIIUXCs, X 001IeH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyaroluxcs,  HaBBIKOB KX  CaMOCTOSATEIbHOW  Y4eOHOM  JI€ATENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIENOBAaTEIbCKUX  yMEHUM, HEOOXOAMMBIX  Kak B
MOBCEIHEBHOM JKU3HH, TaK U B IPO(HECCHOHATEHOM 1A TENbHOCTH;

3HAKOMHUT CO cCHeuu(ukod HAYYHOTO MBILIUICHHUS, 3aKJIaJblBa€T OCHOBBI
NPEACTABICHU O €IMHCTBE MNPUPOJIbI M YEJIOBEKA, SBIACTCA KIIOYEBBIM 3TAIOM



B (pOpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YYaOIINXCS;

Croco0CcTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B IKOJOTrHYeckoe oOpa3oBaHHE
O0yJarOIITIXCSl.

JlaHHbIE HampaBjieHUS B OOYYEHHHM XHMHU OO0ECIEeUHUBAIOTCS CIEHM(PUKOM
COJICpKaHMsl MpPEIMETa, KOTOPbIM SIBISETCS MEAAroru4eckd  aJarnTHUPOBAHHBIM
OTPaKEHHUEM ONPEICIICHHOTO 3Tana Pa3BUTUS XUMHUH.

YrinyOn€HHbIi Kype XMMHUH OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHUE OOYYaIOUIMMHCS CHCTEMbI IE€PBOHAYAIBHBIX MOHATHN XWUMHHU, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOTIOJATAIONINX TIPEACTABICHUNA OOMeH XUMUU U
OT/ACJbHBIX 3HAYMMBIX TTOHATUN OPraHUYECKON XHMUHU.

CtpykTypa cojepKaHHsl MpOrpaMMbl MO XUMUU C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOT0 nojixojaa kK e€ nzydenuto. CoaepkaHue CKIIaIbIBACTCS U3 CUCTEMbI TOHATHM
0 XMMHUYECKOM DJICMEHTE M BEIECTBE M CUCTEMbl MOHATHH O XUMHYECKOW pEaKIIvu.
O06e 3Tu cucTeMbl OPraHU30BaHbI MO MPUHIUITY MOCJIEI0BATEIHLHOTO PA3BUTHUSI 3HAHUHN
Ha OCHOBE TEOPETUYECKUX MPEJCTABICHUIN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

nepuonueckoro 3akoHa /.M. MeHeneeBa kak OCHOBHOTO 3aKOHA XWMUU;

YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

MPEACTABICHUI 00 JICKTPOJUTUUCCKOMN TUCCOIMAIIMY BEIIIECTB B paCTBOPAX;

0 XUMUYECKON KHHETUKE U TEPMOJIUHAMHUKE.

B ocHOBy TeopeTHUEeCKHUX 3HAHWUN MOJIOKEHBI AYMIUPUYSCKHU TTOTYyYECHHBIC (PaKTHI.
TeopeTudeckue 3HaHUSI PA3BUBAIOTCS MOCIEAOBATEILHO OT OJJHOTO YPOBHS K APYromMy
1 00ecrieYrBaOT 00Yy4aOIUMCS BO3MOXHOCTh OOBSICHSITh U TPOTHO3UPOBATH CBOMCTRA,
CTPOCHHE M 00JIaCTH MPAKTUICCKOTO MPUMEHEHHUS U3y9aeMbIX BEIICCTB.

OcBoeHne cojepKaHus MPOTPAMMBbI TI0O XUMHH TPOUCXOIUT C HCIOJb30BaHUEM
3HAaHWM W3 paHee W3YYEHHBIX YYEOHBIX MPEIMETOB: OKPYKAIOUUH MHUpP, OHOJOTHA,
bu3mnKa, MaTeMaTrka, reorpadus, TEXHOJIOTHsI, HCTOPHSI.

denepanpHas paboyas mporpaMMa OCHOBHOI'O OOIIEro oOpa3oBaHHS MO XHUMHUU
(yriryOnéHHBIN YpOBEHB) OPUEHTUPOBAHA Ha COXpaHEHUE (PYHIaMEHTAIILHOTO XapaKTepa
oOpa3oBaHus, crienu(puKy yueOHOTO MpeaMeTa U o0ecredeHre yCIenrHoro o0yd4eHns Ha
CJIEIYIONIEM YpOBHE 00pa3oBaHus. B mporpamMme mo XxuMuu peann3yeTcsi pa3BuBaromias
W TpaKTHYecKash HaMpaBlIEHHOCTh OO0yueHus Xumuu, auddepeHiumanis oOydeHHs,
BKJIIOHArOIIas  MpOPUIBHYI0  TMOJATOTOBKY  OOy4YalOMIMXCA W MOCIEAYIOIIee
CaMOOIIPEICIICHNE B BHIOOPE HAIIPABJICHHS 00yUeHUsI B MPOPUIBHBIX KIIaccax.

Yriny6onéHHoe — u3ydeHHE ~ XMMHHM  CIOCOOCTBYET — peanu3alud  3ajaad
npoeCCHOHATEHON OpUEHTAIlMd W HAMPAaBIICHO Ha TMPEJOCTABICHHE BO3MOXKHOCTHU
KOKIOMY O0OydJaromeMycsi TpOSBHUTh CBOM HWHTEUICKTYalbHbIE H TBOPYECKHUE
CIIOCOOHOCTH TIPH M3YYEHUW Y4eOHOTO MpeaMeTa, HeOOXOAMMBIC IS MPOIOJDKEHUS
o0pa30BaHMsI U JaIbHEUIIEH TPYIOBOM NESTEIbHOCTH.

[Iporpamma 1o  xwmum  (yDIyOJN€HHBIA ~ ypOBEHB)  IpeJAHA3HAYCHA
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JUIsL MCTIOJIb30BaHUsl B 00pa30BaTENIbHBIX OPTraHU3aAlUsX, PEATU3YIOIUX MPOrpaMMbl
nuddepeHupoBaHHOro (Yrry0aEHHOTO, MPOGUIBHOT0) U3YUYCHHS OTACIIBHBIX YUeOHBIX
MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMUsl.

OOpazoBaTenbHble (PYHKIMM XWMHM, H3y4aeMOW Ha YriayOJIeHHOM YpOBHE,
peanusylorcs B Tmpolecce (GopMUpPOBaHUS 3HAHUM OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, O0JaCTH TNPAKTUYECKON AeSTENbHOCTU
YeJioBeKa M OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3a/1auya yueOHOro mpeamera
COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHUX 3HAHUUA — BaKHEUIIUX (PaKTOB,
MOHATUH, 3aKOHOB W TEOPETHUYECKUX TMOJIOKEHUH, JOCTYMHBIX 0000IIeHU
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAyKW, B MPUOOIICHUH K HAYYHBIM METOJaM
NO3HAHMS MPU U3YYEHUHU BEIIECTB U XUMUYECKUX peakuui, GOpMUPOBAHUU U PA3BUTHH
NO3HABATEJIbHBIX YMEHMH U CHOCOOOB AESITENBHOCTH U UX NMPUMEHEHUU B y4ueOHO-
NO3HABATEJIIbHOM M y4yeOHO-UCCIIEOBATENbCKON JEATENbHOCTH, OCBOCHHUU IPaBUI
0€e301acHOro 0OpaleHysl ¢ BEIECTBAMU B [IOBCETHEBHOM YKU3HU.

[enn u3ydyeHUs XUMHUU OTpPA)KarOT HANpaBICHHOCTh OOyYEHHs Ha PAa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMHUPOBAHUE €€ UHTEIIEKTA U OOIIEH KyIbTYpHI.

W3ydeHne XWMHM  HampaBJIeHO Ha  JOCTIDKCHHE  CIEAYIOIIHUX  IIeJei:

(opMHUpPOBaHNE UHTEIIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM
K C€aMoOOpa30BaHHIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPUHATUIO pELICHUM,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

dbopMupOBaHHE CHCTEMBl XHMHUYECKMX 3HAHWN KaK KOMIIOHEHTa €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, KaK OCHOBBI /I IOHUMaHUsl XUMHUYECKON CTOPOHBI SIBJICHUN
OKPY’KaroIlero Mupa, OCBOCHHE S3bIKa HAYKH;

npuodIieHue  o0ydJaromuxcs K  CaMOCTOSITEIbHOM — TO3HABaTEIBHOU U
UCCIIEIOBATENLCKON JIeATEIBbHOCTH, K HAaydYHbIM METOJAaM MO3HAHUS, (OopMHUpOBaHUE
MOTHBAIIMH U Pa3BUTHE CIIOCOOHOCTEN K M3YUCHUIO XUMUU;

dbopmupoBanue o0me QyHKIIMOHATEHON UM €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONb3Ys
3HaHHWS W ONBIT, TOJYYCHHBIC TPH HW3YyYEHWHW XHMHH, NMPUMEHSATH WX IPU PEIICHUN
npo0JieM B TOBCETHEBHOM JKU3HU U TPYIAOBOMN ACSITEILHOCTH;

pa3BUTHE y 00YUAIOMINXCSl MHTEpeECca K U3YyUYEHUIO XUMHH U chepam JesITeIIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTUBAITNS K OCO3HAHHOMY BEIOOPY COOTBETCTBYIOIIETO MPOQHIIS
Y HAIIPaBJICHHOCTHU JATbHEHIIIEro 00yUeHus;

OCO3HaHME IIEHHOCTH XUMUYECKUX 3HAHUH B )KU3HU YEJIOBEKA, TIOBBINICHNUE YPOBHS
DKOJIOTUYECKON KYJIbTYpPbI, HENPUATHE ACHUCTBUN, NPUHOCAIIUX BPEL OKpPYKarolleh
Cpelie ¥ 310POBBIO JIFOJICH;

npuobpeTeHre OOyYaIONIMMHUCS ONbITa CaMOTIO3HAHMS, KITIOUYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINM ), HEOOXOAMMBIX JIJISl Pa3JIMYHbBIX BUJIOB JAESTEIHHOCTH.

B 8 u 9 kmaccax mo BbIOOpY 00pa3oBaTeNbHON OpraHU3allid Ha YriayOJIE€HHOE
U3ydeHHne ydeOHOro mnpeamera «XuMmus» MokeT ObITh oTBeaeHo 102 dyaca (3 yaca B
Henenmo) B 8 kimacce U 99 yacos (3 yaca B Henento) B 9 kinacce uinu 136 yacoB (4 daca B
Heneno) B 8 kimacce w1 132 gaca (4 gaca B HEZEl0), TO €CTh 2 4aca B HEJEIO 3a CUYET
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obs3atenbHOM yactu OOIT OO0 u 1 — 2 yaca 3a cuét yactu OOIT OO0, dpopmupyemoii
yJaCTHHKaMH 0O0Opa3oBaTeNbHBIX oTHomeHud. Bcero 201 (268) waca 3a nmBa roxma
oOy4eHus.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XMMUYECKUE OHATHUS

XuMHsT — BaxHash 00JIaCTb €CTECTBO3HAHUS M TNPAKTUYECKON JesTEIbHOCTU
yenoBeka. [Ipeamer xmmuu. Poib xumum B KW3HHM 4enoBeka. Kparkuhe cBeneHus
00 MCTOpUHM BO3HUKHOBEHHS W PA3BUTUS XUMHUU. XUMHUS B CHCTEME HayK. lema u
BellecTBa. PU3NYECKHE U XUMHUUYECKUE CBOMCTBAa BEHIECTB. ATpPEraTHbIE COCTOSHUS
BemecTB. lloHATME O TEOpEeTHYECKMX M OMIUPUYECKUX METOJAaX MO3HAHUA
B €CTECTBCHHBIX Haykax. lIpeacraBieHuss 0 HaydHOM NO3HAHUHM Ha SMIIUPUYECKOM
YpOBHE: HaOIIOJIEHUE, H3MEpPEHHE, OKCIEPUMEHT, MOJEIUPOBAHUE, BBIYUCIICHHE.
[IpencraBienuss 0 HAy4YHOM MO3HAHUM HA TEOPETUYECKOM YpOBHE: HAyudHbIC (PAKThI,
npo0iema, rurnoTe3a, TEOpHusl, 3aKOH.

S3bik xumMuu. ICTOYHUKH XUMUYECKON HH(pOpMaIIIH.

[Tonsatne o Meromax pabOTHl ¢ XUMHYECKUMH BemecTBaMu. OOopyaoBaHUE
IIKOJIBHOM XMMUYECKOH JlabopaTopuu. [IpaBuiia 0e301macHOro 00palieHus ¢ BelecTBaMu
1 J1ab0opaTOpHBIM 000PYIOBaHUEM.

YucTtele BemecTBa U cMecu. [Ipupoanbie cMecu: BO3ayX, IPUPOAHBIN ra3, HE(Th,
MPUPOAHBIE BOJABI, TOPHBIE TOPOABI M MHHEepalbl. [IOHSATHE O TOMOTEHHBIX U
reTeporeHHbIx cMecsx. CrnocoOsl paszneneHust cMeceid. O4MCTKa BEIECTB.

BemectBa n xummueckue peakiiuu. ATOMbI M1 MOJIEKYJIbl. XUMHAYECKHUE SJIEMEHTHI.
CuMBOJIBI XMMUYECKHUX 35eMEHTOB. [IpocThie M ClOXKHBIE BemiecTBa. MeTamisl U
HEeMeTaJUIbl. BelecTsa MOJNIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuyeckas ¢opmyna. BajaeHTHOCT aTOMOB XMMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OnpeneneHne BAJICHTHOCTH 3JEMEHTOB 10 (hopmysiaMm
OMHAPHBIX COCTUHEHUN U COCTaBJIeHHE (HOPMYIT OMHAPHBIX COSAMHEHUI 110 BAJICHTHOCTH
anemMeHToB. OTHOCUTENBbHAsA aToMHas macca. OTHOCHUTENbHAs MOJEKYJSpHas Macca.
MaccoBasg 1071 XMMHYECKOTO 3JIEMEHTa B coeauHeHuH. HaxoxaeHue mpocrenuien
(GbOopMyJIBI BEIIECTBA 110 MACCOBBIM JIOJISIM DJIEMEHTOB.

KonunuectBo BenectBa. Moibs. MonsipHas macca. B3auMocBs3b KOJIM4ECTBA, MaCChl
W 4YHUCJa CTPYKTYPHBIX €IWHHI] BemiecTBa. PacueTsl mo QopmylniaM XWMHYECKHX
coeaquHeHur. MoJsipHas Macca CMeCH BellecTB. MoibHas 10JIs1 XUMHAYECKOTO 3JIEMEHTA
B coenuHennd. Haxoxnenuwe mpocreimeil (popMylibl BelecTBa MO MOJIBHBIM JIOJISIM
DJIEMEHTOB.

Ou3nUeCKne U XUMHUUYECKHE SIBJICHUA. XUMHUYECKas PEaKUHs U €€ NPU3HAKHU.
VYcmoBus mpOTEKaHWsT XUMHUYECKUX pEaklUHil. 3aKOH COXPaHEHUs MAacChl BEILECTB.
AtoMHO-MonekysipHas Teopuss. KuszHp u gpesarenbHocth M.B.  JloMoHOCOBa.
XWMHYECKHE ypaBHEHMs. THUIBI XMMHUYECKHX pEaKUHMi (COCOUHEHUs, Pa3JIOKEHHUS,
3aMelleHus, ooMeHa). PacueTbl Mo XUMUYECKUM YpaBHEHUSIM.



IKcnepumeHmanvHoe usyieHue geuwecms U s61eHull.

3HAaKOMCTBO C XMMHUYECKOW MOCYAOM, C MpaBuiaaMu padOThl B J1abOpaTOpuu H
npueMaMu oOpamieHus ¢ J1abopaTOpHBIM OOoOpynoBaHHEM. V3yueHue W omHcaHHe
(U3MYECKUX CBOMCTB 00pa3lloB HEOPTAHMYECKUX BEIIECTB — METAJLUIOB U HEMETAJUIOB.
Habmonenue Qusmueckux (MiaBIeHHE BOCKa, TasHUE JIbJa, pacTUpaHHe caxapa
B CTYIIKE, KUIIEHHE U KOHJEHCALUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, TPOKAJIMBAHKE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE COJIbl UM MEJIa C COJISTHOM KHUCJIOTOM) SIBJICHUM.
O3HakomIIeHHE C 00pa3IlaMu BelecTB KoaudecTBoM | Mok, Habmonenne u onucanue
IPU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakuuid (pas3iokeHue caxapa, B3auMOEHCTBUE
CEPHOU KUCIIOTHI C XJIOPUJOM Oapusi, MOJydeHUE U paziioxkeHue ruapokcuaa meau (1I)
IIpU HArpeBaHWHU, B3auMOJEHCTBHE >kenie3a ¢ pactBopoM coiu meau (II). M3ydenue
CrIoco0O0B pa3feneHusi cMecel (C MOMOIIBI0 MarHuTa, (UIbTPOBAHHE, BBHITAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadusi), IpoBEeICHUE OYUCTKH NMoBapeHHoH conu. Habmonenue
Y OMKCAHUE OIBITOB, MIUTIOCTPUPYIOLINX 3aKOH COXPAHEHHUS MACCHI.

Baxnelune npeacTaBuTe/IM HEOPraHUYECKHUX BELIEeCTB

[Ipencrasnenus o razax. Bo3gyx — cmech razon. CoctaB Bo3ayxa. 3akoH ABOrajipo.
Monsipasiii  00béM  Ta30B. OTHOCUTENbHAs IUIOTHOCTH Tra3oB. OmnpeneneHue
OTHOCHUTEJIbHOM MOJIEKYJIPHOM MacChl Ta3000pa3HOTO BEIIECTBA IO H3BECTHOU
OTHOCUTEIBHOM TUIOTHOCTH. OOBEMHBIE OTHOLIEHHS Ta30B NPU  XUMUYECKUX
peakuusIX.

Kucnopon — aneMeHT u npoctoe BemectBo. Haxoxkaenue kuciopoaa B MpUpoeE,
dbuznyeckre M XMUMHUYECKHE CBOMCTBa (peakiuu ropeHuss u okucienus). [Ipoueccs
OKHUCJEeHHs B xKUBOM npupoae. Okcupsl. [Ipumenenue kuciopona. CriocoObl NOTyUYEeHUS
KHCJIOpOJa B TAOOpaTOpUH 1 pOMbIIUIeHHOCTH. [loHaTre o kaTtanuzatope. KpyroBopor
KHciopoja B npupojie. O30H — ayuioTponHas Mmoaudukanus kuciaopoaa. O30HOBBIN CIIOM,
€ro 3HaYeHUe JJI )KUBBIX OPraHU3MOB. Pa3pyllieHre 030HOBOTO CIOS.

TernoBoit 3 (PeKT XUMUUECKON peakIuu, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
sHAOTEpMUYECKUE peakiuu. TommmBo. Mcmonp3oBaHWe yrisi U METaHa B KayecTBE
TOIIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dexre.

Bonopoa — anemeHT M mpocroe BemlecTBo. HaxokaeHue Bojgopoia B MpPUPOJE,
bu3nueckue U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, crnocoObl mnonydyeHus. [loHsTue
0 KHCJIOTax U coisix. Mcnonap30BaHre BOAOPOIA B KAYECTBE TOILIUBA.

Bona. ®usuueckue cBoucrBa BoAbl. Boma kak pactBopurens. PacTBOpEL
HaceblmienHble U HeHaChIILIEHHbIE pacTBOPBL. PacTBOpUMOCTH BeniecTB B Boje. DaKTophl,
BIIUSIIOILME HA PACTBOPUMOCTb TBEPABIX U T'a3000pa3HbIX BellecTB. CrocoObl BEIPAKEHUS
KOHLIEHTpAalMd pPacTBOPOB: MaccoBasi JOJsi PACTBOPEHHOI'O BELIECTBA, MOJIApHAs
KOHLIEHTpalus. Posib pacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.

Xumnueckue cBorctBa Bobl. [lonstre 06 ocHoBaHusix. [loHaTHEe 00 MHAMKATOPAX.
Kpyroopor Boabl B mpHpoje. 3arps3HEHHE NPUPOIHBIX BoA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemmHennit. Oxcunbl.  Knaccudukarms
OKCHJIOB: COJIC00pasytoIiue (OCHOBHBIC, KUCIOTHBIE, aM(POTepHBIC) U HECOIe00pa3yoIye.
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MexayHapoiHas HOMEHKJIATypa OKCHIOB. TpUBHANbHbIE Ha3BaHUS OKCHIIOB.
Du3NYECKUE U XapaKTEPHbIE XUMUYECKHUE CBOMCTBA OKCUIOB (B3aMMOICICTBUE C BOOM,
C KUCJIOTaMH U OCHOBaHUSIMU, C IPYTUMH OKcuaamu). [lomydeHue okCcuaos.

[loHdATHE O THUOPOKCHUIIAX — OCHOBAHUAX M KHUCJIOPOACOAEPKAIIUX KHUCIOTaX.
Kucnotel. Knaccudukanus xucinor. MexayHapoiHas HOMEHKIATypa W TPUBHAJIbHbBIE
Ha3BaHUsl KUcCioT. Dusmyeckue M XUMHUYECKHE CBOWCTBA KHUCIOT (B3aUMOJEHCTBUE
C MeTaJylaMH, C OKCHJIaMH METaJUIOB, OCHOBAaHHUSIMU M COJSIMU). Psij akTUBHOCTH
metasmoB H.H. bekeroBa. Ilomydyenue xucnor. KucmoTel B mpupone, IPUMEHEHHE
BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: 1IE€T0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
MexayHapo/iHass HOMEHKJIAaTypa OCHOBaHMU. TpuBHanbHbIE Ha3BaHUS OCHOBAHUIA.
[lenoun, ux cBoiicTBa (B3aMMOAEWCTBUE C KHUCIOTHBIMH OKCHUIAMH, KHUCIOTaMHU U
CONsIMH) M crnocoObl monydeHus. HepacTBopuMmble OCHOBaHMS, HX CBOMCTBa
(B3ammoeiicTBHE
C KHUCJIOTaMH) W crnocoObl mnomydeHus. AmdorepHoctb. Ilonstue 00 ampoTepHbIX
TUAPOKCHIAaX (Ha MpUMepe THAPOKCHUIOB LIMHKA U AJIFOMUHUS): XUMUYECKHUE CBOKCTBA
(B3aMMOJEHCTBUE C KACIOTAMM M IIEJI0YaMHU) U TOJIyYECHHE.

Conu (cpenHue, KUCIbIe, OCHOBHbBIC, JBOIHBIC). MexayHapoHas HOMEHKJIaTypa
cosieii. TpuBuanbHble Ha3BaHMs coJyied. DU3NUECKHUE W XapaKTEepPHbIE XUMUYECKHE
CBOMWCTBA Ha mpuMepe cpenHux cosien. [lomyuenue coien.

['eneTrueckas CBsA3b MEXIY KIIACCAMH HEOPTAHUYECKUX COEMHEHUI.

DKcnepumeHmanvbHoe usydeHue 8euecme U A61eHul.

KonnuecTBeHHOE ompenesieHne CoAepKaHus KHciopoaa B Bozayxe. [lomydenwe,
coOupaHue, pacro3HaBaHME W M3yuye€HUE CBOWCTB Kuciopoja. Habmronenue
B3aMMOJICHUCTBUSA BEUIECTB C KUCIOPOJAOM M YCIOBHM BO3ZHUKHOBEHHUS U IIPEKPALLCHUS
ropeaust. O3HaKoMIIeHHE ¢ o0pa3laMu OKCHJIOB U onucaHue ux cBoicTB. [lomyuenue,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB BoJIopoa (ropenue). Bzaumoseiicteue
Bomopona ¢ oxkcugom meau (I1). MccaemoBanue ocoOOECHHOCTEH pAaCTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTHIO. [I[pUTOTOBIIEHHE PACTBOPOB C ONPEIEIEHHOW MacCOBOM
JI0JIed pacTBOPEHHOro BellecTsa. IIpurorosiieHWe pacTBOPOB C  OINPENEIIEHHOU
MOJISIDHOM ~ KOHIIEHTpauuel  pacTBOPEHHOTO BEILIECTBA. B3anmoneiictBue
BOABl C MeTaulaMHM (HaTpueM U Kaiubliiem). OnpeneneHue pacTBOPOB KHCIOT H
miesioyeil ¢ MNOMOIIbI0 HHAMKATOpoB. MccnenoBaHue o0paslioB HEOPraHUYECKUX
BEILIECTB Pa3JIMYHBIX Ki1accoB. M3yuenue B3aumoerictBus okcuna menu (1) ¢ pactBopom
CEpHOM KHCJIOTBI, KHUCIOT C MeETaulaMu, peakuuid Heutpanuzauuu. [lomydeHue
HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM M3 pacTBOpa COJIH.
B3anmognenicTBue TMAPOKCHAA LMHKA C PacTBOpaMU KHCJIOT M Iuesoder. Pemenwue
JKCIIEPUMEHTAJbHBIX 3aa4 1o Teme «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COECTMHEHUI.



IMepuoanueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX 3JIEMEHTOB
.. MenpgeseeBa. CtpoeHue aToMoB. XuUMHYECKasi CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIMU

[lepBble MOMBITKH KiIacCU(pUKAIIMN XUMUYECKUX 3JIeMeHTOB. [loHsTHE 0 rpymnmax
(cemeiicTBaX) CXOIHBIX DJIEMEHTOB: WICJIOYHBIX U IIEJIOYHO3EMENbHBIX MeTaiax,
rajoreHax, WHEPTHBIX (OJaropomHBIX) Tra3zax. OJIEMEHTBI, KOTOphIE OO0pa3yroT
am(poTepHbIE OKCUJIBI U TUIPOKCHUJIBI.

[lepuonnuecknii 3axkoH. OtkpeiThe [lepmonnueckoro 3akonHa. Ilepuonnmueckas
cuctemMa xumuueckux oanemeHtoB .M. MenneneeBa. KoporkonepuonHas u
JUTMHHOTIEproaHas popmbl Tabmuibl «Ilepuogudeckas cucTeMa XUMHUUECKUX DJIIEMEHTOB
JI.1. MenneneeBa». [lepuoas! u rpynmnsl (A- u b-rpymisr).

Crpoenne aromoB. CocrtaB aromHbIX saep. M3oromel. PannoakTHBHOCTS.
OneKTpOoHbl. DJIEKTPOHHAST OpOUTaNb. DHEPreTUYECKHE YPOBHU W MOJYPOBHH aToMa:
S-, p-, d-opOuTanu. DIeKTPOHHBIC KOH(DUTYPAITUH U AJICKTPOHHO-TpadudecKue GopMyITbl
aToMOB. DPU3MYECKHI CMBICI MOPSAKOBOTO HOMEpA, HOMEpa NEpPUOJa M TPYIIIbI
anemedTa. CTpOEHHE DJJICKTPOHHBIX O00JIOYeK aToMOB TepBhIX 20 XUMHYECKHX
aneMmeHTOB [lepunognueckout cucremsl [[.M. MeHneneeBa: pacnpenelicHue 3JIEKTPOHOB
[0 HHEPreTUYECKUM YpPOBHSAM, MOAYPOBHSIM U opOuTansiM. Du3nuecKkuid CMBbICIT
[leproauyeckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHMS paadyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB IO TpyIIaM U mnepuogaM. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHMM XUMHUYECKHX 3JIEMEHTOB B IIEPUOJNAX U
rpynnax.  XapakTepuCTHKA XUMHUYECKOIO  JJIEMEHTa II0 €r0  MOJIOKECHHIO
B [lepuoanueckoit cucreme /.M. Menneneena.

3nauenue Ilepuoanueckoro 3akoHa u llepmoanyeckol CHUCTEMBI XHUMUYECKHX
AJIEMEHTOB Uil pa3BuUTUA Hayku U npaktukd. WM. Mengenees —  ydeHsli
U TPAXKIaHUH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHUYECKas CBsA3b. Buuasl
XUMHUYECKON CBSI3M: KOBAJIEHTHAs MOJIAPHAs CBsI3b, KOBAJECHTHAs HEIMOJSpHAs CBS3b,
MOHHAas CBsI3b. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOW U MOHHOW CBSI3U. DJIEKTPOHHbBIE
U CTPYKTypHBIEC (pOopMyIibl BemiecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannuueckue u amopduble BemiecTBa. THIBI KPUCTAUIMUECKUX PEIIECTOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XapAKTEPUCTUKH.

Crenenp okucienusi. OmnpejernieHue CTENEeHEeW OKHUCIICHHS aTOMOB B OMHAapHBIX
coenuHEHUAX. OKUCIUTENBHO-BOCCTAHOBUTEINIbHBIE peakiuu. lIponeccel OKUCIEHUs u
BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAaHOBUTENH. COCTaBIECHUE YPAaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM M PACCTAaHOBKA B HUX KO3(PPUIMEHTOB
METO/IOM 3JIEKTPOHHOI0 OanaHca.

DKcnepumenmanvHoe usyienue euecme U A61eHul.
O3HakoMJIeHHE ¢ 00pa3laMHi METAJIOB U HEMETAJUI0B. MoieTMpoBaHUE CTPOCHHS
MOJIEKYJI TP MOMOILIU PUCYHKOB, MOJEJNIEH, 3JIEKTPOHHBIX M CTPYKTYPHBIX (HOpMyJl.



[IpoBeneHue ONbITOB, WILTIOCTPUPYIOIINUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuy pas3ioxKEHUsl, COCTUHEHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpeaMETHbIX CBsS3€d NpU H3YYEHUHM XHMHUM B 8 Kjacce
OCYUIECTBIISIETCS Uepe3 UCIIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK
Y TIOHATUH, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAayKax.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHUS: sBIEHUE (TPOIECC), HAYUYHBIM (akT,
rUroTe3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccuukanus, NEePUOTUYHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHE, MOJIEIb.

®dusuka: sIBICHUS NPUPOABI, (PU3UUECKUE SBIICHUS, BEUIECTBO, TENO, (PU3HUECKUE
BEJIMYMHBI, SIMHULIBI U3MEepEeHHs, 00BEM, Macca, arperaTHbie COCTOSIHUE BEIIECTBA, aTOM,
AJIEKTPOH, NMPOTOH, HEUTPOH, UOH, MOJIEKYJIa, CTPOEHUE T'a30B, KUJKOCTEN U TBEPIBIX
(KpHUCTaJUIMIECKUX ) TEIl, DIEKTPUIECCKHH 3aps/l, KOINYECTBO TETIOTHI.

buonorus: 6uocdepa, hoTocuHTE3, MPOIECCH OOMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE MOPOJBI, IMOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, HPOU3BOIACTBO, XMMHUUYECKHE TEXHOJIOTUU, CBIPHE,
KOHCTPYKIIMOHHBIE MaTEPHAIIBI.

9 KUIACC

BeiecTBo 1 XuMu4ecKas peakuus

[ToBTOpEeHMe n yriydiieHne 3HaHU OCHOBHBIX pa3zienioB Kypca 8 kiacca. CTpoeHue
atomoB. (CBOWCTBAa AaTOMOB XUMHYECKHUX DJJEMEHTOB, HX KOJMYECTBEHHBIE H
KAUECTBCHHbIE  XAPAKTEPUCTHKU  (paauycC, DIIEKTPOOTPULIATENLHOCTh,  JHEPrus
noHuzanuu). IlocnenoBaTeNbHOCTh 3allOJIHEHUSI 3JEKTPOHHBIX OpOWTaneil aToMOB
MajbiXx MnepuoAoB. (OCOOEHHOCTH 3alOJHEHMS BJIEKTPOHHBIX OpOUTaned aToMoB
Oonbiiux mepuooB. llepuonnyeckas cucTeMa XHUMHUYECKHMX DJJIEMEHTOB B CBETE
MIPEACTABIEHUM O CTpOeHNH atoMa. CTeNeHb OKUCIIEHNS U BAJIGHTHOCTD. [IpencraBienne
0 NEPUOINYECKON 3aBUCHMOCTH CBOWCTB XUMHAYECKUX 3JIEMEHTOB
(37IEKTPOOTPULIATENBHOCTD, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA, KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB M TUJPOKCHUIOB) OT CTPOEHUS aTOMa.

Crpoenue BemiecTBa. BeimiecTBa B TBepAOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUU.
Bupl xXuMHueckoi CBsI3W: MOHHAsA, KOBAJICHTHAs (HETIOJSIpHAas, MOJIsipHast); OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOM CBSI3H.

MexxMOoNeKyIIpHbIle  B3aUMOJECUCTBUSL (BOJOpOJHAsl CBA3b, CUJIbI BaH-mep-
Baanbca). Tumbl KpUCTAIUIMYECKUX PELIETOK — aTOMHas, WOHHAs, MeETauInyecKas,
MOJIEKYJISIpHAsI — U OCOOCHHOCTH UX CTPOCHHUA. 3aBUCUMOCThH CBOMCTB BEIIECTBA OT TUIIA
KPUCTAUINYECKOU PEIIETKH U BUIA XUMUYECKON CBSI3H.

OcHOBHbBIE 3aKOHOMEPHOCTU MPOTEKaHUs XUMUUeckux peakiuil. Knaccuduxamms
XUMUYECKUX PEAKIMI MO pa3auyHbIM MPU3HaKaM (10 YMCIY U COCTaBY Y4acTBYIOLIUX



B PEaKIMU BEIIECTB, MO TEMIOBOMY 3(h(EeKTy, M0 U3MEHEHHIO CTENEeHEW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110 00PAaTUMOCTH, 110 YYaCTUIO KaTallu3aTopa, M0 arperaTHOMY
COCTOSIHUIO pEarupyromiux BEIIeCTB).

DJIEMEHThl XUMUYECKOW TEPMOAUHAMHUKUA. OJHEPreTUKAa XUMHYECKHUX PEAKIIHMN.
TeroBoit 3hdEeKT XUMHUECKOW peakuud. IK30- U IHIAOTEPMUUYECKUE PEaKIIUH,
TEPMOXMMHUYECKHE YypaBHEHHA. 3akoH l'ecca m ero cuencrtBus. Berunmcnenus
10 TEPMOXUMHUYECKUM YPABHEHHUSM.

[ToHATHE O CKOPOCTH XMMUYECKON peaknu. 3aKOH JEUCTBYIOIUX Macc. PakTophl,
BIUSIOIIME HAa CKOPOCTh XHWMHMUYECKOW peakuuu. OHeprus akrtuBauuu. llonsTue
o karanuze. epMeHnTbl. UHTHOUTOPBI.

[lonsiTue 00 OOpaTUMBIX M HEOOpPATUMBIX XUMHUYECKHX peakuusx. I[lonarue
0 XMMHUYECKOM paBHOBecuu, npuHiun Jle llarense. YcnoBus cMeeHUss XUMAYECKOTO
paBHOBecusa. @DaKTOpbl, BIMAIOIIME HA COCTOSHHE XHMMHYECKOIO PaBHOBECHS.
[Iporno3upoBaHre BO3MOKHOCTH ITPOTEKAHNS XUMMUYECKHUX MPEBPALIECHUMN B Pa3JINYHBIX
YCIIOBUSIX Ha OCHOBE MPEJCTABICHUN 00 U3YUEHHBIX dJIEMEHTaX XUMMHUUECKON KUHETUKU
Y TEPMOJANHAMHUKHU.

OKHCIIMTENTBPHO-BOCCTAHOBUTENIBHBIE peaKIUHA. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA XMMHUYECKMX DJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKHUCIEHHUs. BaxHble
OKHUCJIUTENN U BoccTaHOBUTENM. lepmanranar kanus (xapakrepuctuka). CoctaBieHue
YPAaBHEHUM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMM C HUCIIOJIB30BAHUEM METOJA
AJIIEKTPOHHOTO OanaHca.

DJIEKTPOJIUTAYECKAs OUCCOUMANMSA. XMMUUECKAE PEAaKUMU B pacTBOpax. leopus
AIEKTPOIUTUIECKON nuccoruanuu. PacTBopeHne kak (PU3NKO-XUMUYECKHM TPOIIecC.
[TonsATHE O THAPATAX U KPUCTAIUIOTHAPATAX. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M IHCCOLMAlUU BELIECTB C PA3JIMYHBIM BUJIOM XMMHUYECKOU CBS3U.
CunbHble U ciabble 37eKTpodauThl. CTeneHb NUCCOLMALNN, KOHCTaHTa JUCCOLUAIUH.
HNonHoe  mnpowusBeneHwe  BOAbl.  Bomopoassli  mokazarens.  MHaukaTtopsl.
DNEeKTpOIUTHYECKask JUCCOLUALINS KUCIOT, OCHOBAHUM U COJIEH.

Peakuuu wnoHHOro oOMeHa. YCIOBHUS MPOTEKAHWS pPEaKIUii HMOHHOTO OOMEHa.
MonekynspHble, MOJHBIE W COKpAIlCHHbIE MOHHBIE ypaBHEHUs peakuuii. CBOICTBa
KHCIIOT, OCHOBAaHMM ¥ COJISM B CBET€ TIPEICTABICHUNU OO0 DJICKTPOIUTUUECKON
auccounanv. KauecTBeHHbIE peakliMi HAa HOHBI.

I'mppomus coset. MoHHBIE ypaBHEHUsI THUAPOJIM3A COJIEHM. XapakTep Cpenbl
B BOJIHBIX PacTBOpax COJIEH.

IJKcnepumenmanvHoe usyieHue 6euwecms U A61eHull.

O3HakOMJIEHHE C MOJENSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHu4eCKuX
BEII[ECTB — METAJJIOB U HEMeTauIoB (Tpadura 1 anmasa), CIOKHBIX BEIIECTB (XJIOpHIa
HaTpus). MccnenoBanne 3aBUCUMOCTU CKOPOCTH XMMUYECKON PEaKLUU OT BO3JIEHCTBHS
pa3nuuHbIX (akTOpoB. ONbITHL, WIITOCTPUPYIOIINE OOPATUMOCTh XUMUYECKUX PEAKIIHIA.
HccenenoBanue 3IEKTPONPOBOAHOCTH PACTBOPOB, IPOLECCA AUCCOLUMALNM KHUCIOT,
niesioyeil u conei. [IpoBeneHue ONbBITOB, WLIIOCTPUPYIOIIMX IPU3HAKM ITPOTEKaHUS
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peakiuii HOHHOro oomMeHa (00pa3oBaHME OCa/Ka, BhIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI).
[Ipumenenne  WHAMKATOpPOB  (JakMyca, MeTWwiopamka W (deHondTatenHa)
JUIS OTPEJENICHUsI XapaKTepa cpeAbl B pPacTBOpax KHUCIOT, OCHOBAHMWA W COJICH.
[TpoBeneHME OMBITOB, UILTFOCTPUPYIOIINX TPUMEPHI OKHCIUTETHPHO-BOCCTAHOBUTEIIBHBIX
peakumii  (TOpeHWe, pEaKlud  PaslioOKEeHHs, COeOuHEHHUs).  Pacro3HaBaHue
HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIMi Ha HWOHBI. PerieHue
IKCIIEPUMEHTAIBHBIX 337124 10 TeMaM: « OKHCINTETHbHO-BOCCTAHOBUTEIIBHBIC PEAKITUN,
«['uaponus comneity, « DMEKTPOTUTHISCKAS AUCCOITUATTHS.

HemeTtanibl 1 X coeAUHEHUS

OO6m1as xapakTepucTrka HemeTamuioB. OCOOEHHOCTH CTPOEHUS AaTOMOB XMMUYECKHUX
JJIEMEHTOB, MPOCTBIX BEIIECTB, aAWIOTponusa. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA HeMeTaUIOB. CpaBHUTEINbHAS XapAKTEPUCTUKA COCITMHEHU HEMETAIIIOB.

OO1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
creneHu okuciienua. CtTpoeHue u (pU3N4ecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOr€HOB.
XHAMHMYECKHE CBOMCTBA Ha IpUMEpE XJopa (B3aMMOJEHCTBHE C METaJIaMH,
HEMeTaJlJIaMH, BOJOW, wmienodyamu). XinopoBoaopod. CosiHasg KUCIIOTa, XUMHUYECKUE
CBOICTBA, MONyYeHUE, NpuMeHeHue. JleiicTBre Xyiopa U XJIOPOBOJOPOAA HAa OPraHU3M
qyelloBeKa. BaxkHeilmme xyopuasl M HUX HaxoxaeHue B npupoae. [lonsarwme
0 KHCJIOPOACOAEPIKAIINX KUCIOTaX XJIOpa U UX COJIAX.

OO0mrast xapakTepuCTUKa XUMUYECKUX dJeMeHTOB VIA-rpymmbel. OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe CTeNeHN okucaeHus. CTpoeHue u pu3ndeckue CBONCTBa
MPOCTBIX BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALMK KUCIOPOJa U
cepbl. XMMHUYECKHE CBOMCTBAa cepbl (B3aMMOJICUCTBHE C HEMETaUIaMH, MeETaJllIaMH,
KOHLIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciaotamu). CepoBOJOpPOA, CTPOECHHE,
bu3nUecKue U XMMHUYECKHME CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
OxcHibl cepbl KaK IPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHUCTast KUCIOTa U €€ COJIN.
CepHast kucnota, pU3MUYECKHME U XUMHYECKHE CBOMCTBA (OOIIME Kak MpeaCTaBUTENS
Kjacca KUcioT u crenududeckue). Coau cepHOW KHUCIOTHl. XHMMUYECKUE PEaKIHH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TOJNyYeHUsI CEpHOM KHUCIIOTHI.
[IpeacraBnenuss 0 XMMHUYECKOM IPOMU3BOACTBE U CBS3AHHBIX C HHUM MpodeccHsx.
[Ipumenenue cepHOil KUCIOTHI U CynbdaToB. KauecTBeHHBIE peakiuu Ha CyIb(puT-,
cynbun- u cynbdar-annoHsl. HaxokneHue cepbl U €€ COEJUHEHUH B MPUPOJIE.
XHWMHMUYECKOE 3arpsi3HEHUE OKpYXKarolEeHd Cpeibl COCIUHEHUSMH Cepbl (KUCIOTHBIE
JOKIIH, 3arpsi3HEHUE BO3/AyXa), CIOCOOBI €ro Mpea0TBpaIlleHuUsI.

OO6miast xapakTepucThka XUMHYEeCKuX 3JeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEepHble CTENEHU OKUCIEHUSA. A30T, pacnpOCTpaHEHUE
B Mpupoje, pu3MuecKrue W XMMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE C METaJIaMU,
BOZOPOJIOM, KuciaopoaoM). KpyroBopotT a3ora B nmpupoge. AMMHAK, ero PU3NYecKue u
XUMUYECKHUE CBOMCTBA (OKUCJIEHUE, OCHOBHBIE CBOICTBAa BOJIHOTO pacTBoOpa),
NpUMEHEHUE M TOJy4eHHEe B JabopaTopuud M MpoMmbllUIeHHOCTH. MoH aMMoHwus,
JIOHOPHO-AaKIENTOPHBIN MexaHu3M ero oopazoBanus. Coau aMMOHUS, UX (U3HYECKUE
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U XMMUYECKHE CBOMCTBA (pa3yioKeHUE U B3aMMOJIEUCTBHE CO IIEJI0YaMHU), TPUMEHEHUE.
KauecTBennas peaknust Ha monsl amMoHnus. Oxkeuasl azota (I, 11, III, IV, V). A3otucras
KHUCIOTa. A30THas KMCJIOTa, €€ MoTy4eHue, (PU3nuecKre 1 XMMUYECKre CBOMCTRA (0011I1e
KaK MpeACTaBUTENS Kilacca KUCIOT M crnenuduyeckue), MpUMEHEHHE. XUMUYECKUe
peakiuu, Jexkallue B OCHOBE IMOJYYEHHS a30THOW KHUCJIOTHI B MPOMBIIIJICHHOCTH.
Hutpatet u HuTputbl. KauecTBeHHbIE pEaKIUMW HA HUTPAT- U HUTPUT-AaHUOHBI.
XUMHUECKOE 3arps3HEHUE OKpYXKalollel cpeAbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JTOK]IM, 3arpsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

®dochop, ammmorponHsie Moaudukaruu ocdopa (6enbiii U KpacHbld Gocdop),
bu3nueckue U XMMHYECKHE CBOMCTBA (B3aMMOJICUCTBHE C METAJJIaMHU, KHUCIOPOJIOM,
rajoreHaMu, KOHIIEHTPUPOBAaHHBIMH a30THOM U cepHOM kucioramu). Okcuiel pocdopa
(I, V), dochopHas kuciora, ¢GuU3MUeCKHe U XUMHUYCCKHE CBOWCTBA, IMOJy4YCHHE.
KauectBennas peakius Ha (ocdat-uonsl. [IpeacraBnenus o ramoreHugax ¢ocdopa
(11, V).

[lonsiTe 0 MuUHEpanbHBIX YOOOpeHMsIX. A30THbIE, (HOCHOpHBIE, KOMIUIEKCHbBIE
ynoOpeHusi. XUMHUYECKOE 3arps3HEHHE OKPYKAIoIIEeH cpelbl COSNMHEHUSMU a30Ta U
dbocdopa.

OOmiast xapakTepUCTHKAa XUMHUYECKHX 3J1eMeHTOB |VA-rpynmnsl. OcoGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. YTIEpOoH, aJUIOTPOIHbIE
Moaudukauuu (rpadur, anmas, ¢yinepeH, rpapeH, HaHOTPYOKH), (U3UUYECKUE H
XMMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOJICHCTBUE C METAJIJIAMH, HEMETAJLIIAMHU,
KOHLIEHTPUPOBAHHBIMUA A30THOM M cepHOM kuciaoramu). [lonsitue o0 aacopOIuu.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoaa, ux pu3nyeckrue U XUMMUYECKue
CBOICTBA, ACICTBUE HA KUBbIE OPraHU3MBbI, IOJYYEHHE U PUMEHEHHE. DKOJIOTHYECKUE
npobJsieMbl aTMOCc(hephl, CBA3aHHbIE C okcuaoM yrieposaa (IV). YronbpHas kuciora u ee
COJIM, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MOydeHUe U npuMeHenue. KapOoHaTsl,
rUApoKapOOHaThl, HuX cBoWcTBa. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoja: YrieBOoAOpoabl (MeTaH, 3TaH, O3TWJIEH, aleTWJIEH), 3TaHOJI, TJIULEPHH,
yKCycHasi KuciioTa. [IpuponHble MCTOUHHUKHU YIJIEBOJOPOJIOB (YroJib, IPUPOIAHBIA ra3,
He(Th), TMPOAYKTHI UX MEPEPAOOTKH, MX POJb B OBITY M MPOMBIIUICHHOCTH. [loHsTHE
0 OMOJIOTUYECKH BXKHBIX OPTaHUYECKUX BEIIECTBAX — )KUPaX, OEIKax, YriIeBoJax — U UX
POJIM B )KM3HU YeJIOBEeKa. ENMMHCTBO OpraHM4eCKUX U HEOPraHUYECKUX COETUHEHU.

Kpemunii, ero ¢usmyeckne W XHUMHYECKHE CBOWCTBa  (B3aUMOJICHCTBUE
C METaJlIaMH, KUCJIOPOJIOM, YTIEPOI0M, TAIOT€HAMH ), IOJIyYEHUE U MpUMeHeHue. Poip
KpeMmHus B pupoje u texnuke. Oxkcun kpemuusd (IV), kpemMHueBasi KUCIIOTa, CUITUKATHI:
¢uznyeckue M XHUMHUYECKHME CBOWCTBA, IMOJyYeHHE M TPHUMEHEHHE B OBITY U
IPOMBIIUIEHHOCTH. BaskHelIIne CTPOUTENBHBIE MAaTEPHUAIIBI: KEPAMHKA, CTEKJIO, LIEMEHT,
oeroH, xene300eToH. [IpoOrembl 0e30mMacHOrO0 HUCHOJB30BAHUS CTPOMUTEIHHBIX
MaTepHaJIOB B TIOBCETHEBHOM KU3HH.
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bop. Ocobennoctu crpoeHus atoma. OOmMe npeactaBieHUs 0 (PUINYECKUX U
XAMHUYECKUX CBOMCTBax. bopHas kucimora.

IKcnepumenmanvHoe usyieHue 6euwecms U a61eHul:

O3znakomiieHHe ¢ o0pasiaMu MPUPOIHBIX XJIOPUAOB (rajoreHunoB). [IpoBenenue
OTBITOB, OTpAXaroIUX (U3MUYECKUE W XUMUYECKHE CBOWMCTBA TaJIOTEHOB M HX
coenuHeHnn. l3ydeHne CBOWMCTB COJITHOM KHUCIOTHI. lIpoBeneHne KadueCTBEHHBIX
peakuuii Ha XJOpua-, OpOMUI- U MOJIUI-UOHBI, U HAOJIOJCHHE MPU3HAKOB HUX
nporekanus. O3HaKOMJICHHE C oOOpasllaMd Cepbl M €€ NPHUPOAHBIX COCIMHCHHM.
Habnronenne mpouecca oOyriMBaHUs caxapa MOJ J€UCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHL. M3ydeHue XMMHYECKUX CBOMCTB pa30aBJICHHOW CEPHOM KHUCIOTHI.
[IpoBeneHre KavyeCTBEHHBIX pEakUuMid Ha Cylabdua-, cyiabur- U Cyiab(haT-HOHBI,
¥ HaOJII0/ICHHE MTPU3HAKOB UX MpoTekaHus. O3HakomiieHHEe ¢ (PU3MIECKUMU CBONCTBaMU
a3zota, (hochopa M UX COENMHEHHH, oOpa3laMH a30THBIX U (POCPOPHBIX YTOOPEHUN.
[Tonyuenue, coOupaHue, pacro3HaBaHUE W H3YUYCHHE CBONCTB aMMHuaKa, U3y4CHUE
CBOMCTB cojiei aMMOHMs. [IpoBeeHuME KauyeCTBEHHBIX pPEAKUW HAa HOH aMMOHMS,
HUTPUT-, HUTpAT- U (ochaT-uoHbI, U U3yUYCHUE MPU3HAKOB UX MpOTeKaHus. M3yueHue
B3aMMOJICUCTBUS KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO, CBOMCTB (pochopHOit
KHUCJIOTHI U €€ coJieil. O3HaKOMIIEHHE C MOJEIIAMHU KPUCTAIUIMYECKUX PEUIETOK aaMasa,
rpaduta U QymwiepeHa, ¢ TMPOIECCOM aiacOpOLMM  PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM yTJIEM W YCTPOWCTBOM mpoTuBorasza. llomyueHnue, coOupanue,
pacrio3HaBaHME W HM3y4Y€HUE CBOMCTB yriekuciaoro rasa. [IpoBeneHre KaueCTBEHHBIX
peakuuii Ha KapOOHAT- W CUJIMKAT-UOHBI, U WU3yYEHHUE NPU3HAKOB HMX MPOTEKAHUS.
N3yyeHnue B3auMHBIX MpeBpalieHuil kapOOHATOB M TUApoKapOoHaTOB. O3HAKOMJICHHE
c oOpaslnamMu NOPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C MPOAYKIHMEW CHUIMKATHOMN
IIPOMBILIJICHHOCTH. PellleHne SKCIEpUMEHTAIBHBIX 3a1ad 1o Teme «Baxuewnmme
HEMETaJUTbI U UX COCTUHCHUS.

MeTaJiibl M UX COEIUHEHUS].

OG6mue cBoiicTBa MeTaioB. OO0IIas XapakTepUCTUKA XUMUUYECKUX DJIEMEHTOB —
METAJIJIOB HAa OCHOBAaHMM UX TOJNIOKEeHMsI B llepumoandeckod cucTeMe XUMHYECKUX
sanemenToB .. MenneneeBa u crpoenust aroMoB. Metamnsl A- u b-rpynn. Ctpoenue

MPOCTBIX  BEIIECTB — METAUIOB. Merajunueckass CBA3b W METaJuIM4ecKas
KpUCTaJUTMUecKasl pemierka (MpUMHUTHBHAS KyOwdeckas, 0O0BbEMHO-IEHTPUPOBAHHAS
KyOunueckas, rpaHEelCHTPUPOBAHHAS KyOuueckas, rekcaroHaljibHas

IJIOTHOYIIAKOBAaHHAs). 3aBUCUMOCTh (PU3MUECKHUX CBOMCTB METAUIOB OT CTPOCHUS
KPUCTAJUIOB. DJIEKTPOXUMUYECKUN PsIJi HAMPsOKeHW MeTauioB. OOIue XUMUYECKUE
cBoiicTBa MeTamioB. O01IKe criocoObl MOMYyYEHUS METAJIIIOB, METAJUTYPIHsl. DIEKTPOIU3
pacIlJIaBOB U PAaCTBOPOB COJIEM KaK OJIUH U3 CIIOCOOOB MOTydyeHUs MeTaiioB. [loHsiTHe
0 KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI WX OT Koppo3uu. CruiaBbl (CTalb,
Yyr'yH, JOIOpaTtOMUHUM, OpoH3a). [IpuMeHeHHe MeTa/ioB U CIUIaBOB B OBITY H
MPOMBIIILIEHHOCTH.

13



Memanner A-epynn

[[lenounsie meTayipl: mnojoxeHne B llepuoanmyeckonl cucremMe XUMHYECKUX
anemeHnToB J[.MI. MenaeneeBa, CTpO€HHE HX aTOMOB, HAXOXICHHE B NPUPOJE.
du3znuecKkue M XUMUYECKUE CBOICTBA (Ha MpUMEpe HATpUsl U Kajus), MOJy4YCHHE.
Okcuapl U TUAPOKCUIBI HATpusi U Kanud. [[pruMeHeHue IMIETOYHBIX METAJJIOB M MX
coequHeHui. buonornyeckas posib HaTpUs U Kaaus.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUW U KaJbLMU: MOJIO)KEHUE B [lepuonnyeckon
cucreMe xuMmudeckux aneMeHToB .M. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXO0KICHUE
B mnpupone. Du3nMyecKue M XHUMHUYECKHE CBOWCTBA MarHusd u KaJIbLIHS.
Baxnelme coequHeHUs] KalblUsl W MarHus (OKCUI, THUAPOKCHUJ, COJIM), CBOMCTBA,
npuMeHeHue. JKecTKoCcTh BOJBI M CIOCOOBI €€ ycTpaHeHus. KpyroBopoT KaibIus
B IIPUPOJIE.

AJIFOMMHUIA: TIOJIOXKEHWE B llepHomnueckord CHCTEME XUMHUYECKHX 3SJIEMEHTOB
JA.W. MenneneeBa, CTpoeHHE aroMa, HaxOoXIeHue B mnpupone. Duznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMSA. AMQOTEpHBIC CBONCTBA OKCHJIA M THAPOKCHIA
amoMuHus. [[puMeHeHne allFOMUHHUS U €TO CIIJIABOB.

Memannvr b-epynn

OO6mrast xapakTepucTuka MeTauioB b-rpymm (moOOYHBIX MOATPYIIN): MOJIOKEHUE
B [lepuonuyeckoit cucreme xummuueckux snemeHToB JI.JM. MenneneeBa, ocoOeHHOCTH
CTpOCHUS aTOMOB. SIBJICHUE «IPOBaAJay AIEKTPOHA HA IPUMEPE CTPOCHUS AaTOMOB XpOMa,
Menu, cepeOpa. BajeHTHBIE COCTOSHUSI aTOMOB O-3JIEMEHTOB, CTEICHH OKHCIICHHS
aTOMOB B COEIMHEHUSX. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOWCTB OKCHUIOB H
TUAPOKCUIOB METAJUIOB OT 3HAUCHMSI CTETEHU OKHUCJICHHUS DJEMEHTa B COCIUHEHUU
(Ha mpumepe coeauHeHU XpoMma). [lepBoHavyanbHBIE MPEACTABICHUS O KOMIUJIEKCHBIX
COCTMHEHUSIX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTENEeHW okucieHus. OOmmMe KpaTKue
npeacTaBieHuss O (U3MYECKUX ¢ XHMMHUYECKHMX CBOWCTBAX TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBUE C KUCIOTAMU-OKUCIUTEISIMU), 00 UX OKCUJAX, TUIPOKCUIAX U COJISIX,
ux mnpuMeHeHuu. [IpencraBieHuss 00 aMMHAYHBIX KOMIUIEKCaX cepedpa U Meaw.
KauecTBeHHBIE peakiMy Ha KaTHOHBI Meau (2+) u cepebpa.

[luHK: cTpoeHHME aToMa, CTETeHb OKUCICHUS. XapaKTepUCTUKa (HU3UIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(OTEepHBIC CBOMCTBA OKCHUIA W THAPOKCHIA.
KadecTBeHHbBIC peaKIMu Ha KaTUOHBI IIMHKA.

XKene3o: cTpoeHue aroma, CTENEHU OKHUCIEHUA. HaxoxaeHue B MpPUPOJE.
dusznyeckue U XUMHUUYECKHME CBOMCTBA Keje3a, MPUMEHEHHEe. buojornueckas poJib
xene3a. Oxenpl, THAPOKCH I U coiu xkene3a (1) u sxenesa (1), ux cocras, cBoiicTBa 1
nonyueHue. KauecTBeHHbIe peakliMM Ha KaTHOHBI kene3a (2+) u xenesa (3+). UyryH u
CTaJlb — CIUIaBBI keJe3a. [Ipon3BoCTBO UyryHa U CTaId. DKOJIOTHYECKUE MPOOIIEMBI,
CBSI3aHHBIE C METAJUTYPTUYECKUMU MPOU3BOJICTBAMM.
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IKcnepumenmanvbHoe uzyieHue 6euiecms U sA6J1eHUl.

O3HakomIieHHE ¢ 00pa3llaMu METAJJIOB U CILIABOB, MX (PU3MUYECKUMH CBOMCTBAMH.
MopnenupoBaHue  METAUIMYECKOM  KPUCTAUIMYECKOW  PEIIETKHU. N3yuyenue
B3aMMOJICHCTBUSL METAJIOB C BOJOW, C pacTBOPAMH COJIEM U KHCIOT, HCCIEIOBAHUE
IPOIIECCOB 3JIeKTpoJM3a pacTBopoB xiopunaa Meau (1) m woamma kamusi, KOppo3uu
MeTaioB. M3ydeHne OoCOOCHHOCTEH B3aMMOJEHCTBHSI OKCHUAOB KalbliUg W HATPUS
C BOJIOM, MX TUIPOKCUIOB — ¢ okcuaoM yrieposa (IV) u kucnoramu. M3yduenue cBOMCTB
KapOOHATOB W THUAPOKAPOOHATOB KaJblUs, JKECTKOM BOJbL. V3yueHue mporeccos
NOJIYYEHHUS] THJIPOKCUIOB JKENe3a, MX XHMHUYECKHX CBOWCTB. M3yueHue NpHU3HAKOB
MPOTEKaHUSI KaYECTBEHHBIX pPEaklUii HAa MOHBI (MAarHus, KajlblKs, aTIOMUHUA, IIUHKA,
xkene3a (2+) m skenmesza (3+), meau (2+). HaOmromeHne W ommMcaHWe OKpaIIHMBaHHS
IUIAMEHU WOHAMM HATpus, Kanus U Kanpuud. VccnenoBaHue amM@poOTEpHBIX CBOWCTB
runpokcuaa amomuHus, ruapokcuna xpoma (Il1) w rumpokcmpma nwmHka. Pemenwe
HKCIIEPUMEHTAJIBHBIX 3a]1a4 M0 TeMe «BakHeire MeTaibl U UX COCTUHEHUSD.

XuMus M OKpYy:KawIiuas cpeaa

BemectBa 1 MaTepuansl B MOBCEIHEBHOM KM3HM YEJIOBEKa. BaxkHelime BemecTsa
U MaTepuaibl, 00JacTH HMX NpHUMEHEHHs. be3omacHoe HCIOoJIb30BaHHE BEIIECTB U
XUMHUYECKUX peakiid B ObiTy. IlepBas momommp TmpU XUMHYECKHX OXKOrax
Y OTPaBJICHUSIX.

HoBbie maTepuralibl ¥ TEXHOJIOTUH. [ [pUHITUTIBI «3€JIEHON XUMUW.

XuMHUSIT W 300pOBbE. 3HAUYEHUE M3YYA€MbIX XUMHUYECKHUX DJIEMEHTOB W HX
coeMHEHUN I (YHKIIMOHUPOBAHUS OpraHm3Ma uejoBeka. [loHsTHEe O 310pOBOM
oOpa3ze KU3HH.

XHUMHUYECKOE 3arpsA3HCHUE OKPYXKAIIMICH cpeabl. DKOJOTHYSCKHE IMPOOJIEMBI,
CBSI3aHHBIE C COCAMHEHUSIMM YIJIEPOJAa, a30Ta, CEPhI, THKEIbIX MeTauioB. [lonsaTtue
o [I/IK. Ponp Xx¥MuM B pellIeHUN SKOJOTUYECKUX MPOOIIEM.

IKcnepumenmanvbHoe uzyieHue 6euiecmes U sA6J1eHUl.

O3HakomiieHHE ¢ 00pa3amMu MaTepraioB (CTEKIIO, CTIABB METAJIJIOB, MTOJTMMEPHBIE
Martepuaiibl). OnpeaeneHne KUCIOTHOCTA MPUPOAHBIX BoJI. MojienMpoBaHue mpolecca
00pa30BaHUs KUCIOTHOTO J0Xs, U3yUY€HHUE €ro BO3ICUCTBUS Ha MaTepHaIbl.

IToBTOpEHME 1 000011IeHNEe 3HAHNH OCHOBHBIX Pa3iesioB KypcoB 8-9 ki1accoB

[Tepnoguueckuit 3axkoH u [lepuoauueckas cucteMa XMMHUYECKUX JJIEMEHTOB B CBETE
MPEJICTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COCIMHEHUN B MEPUOJIaX U TPyIMIIaAX.

CtpoeHue BelmIecTBa B TBEPAOM, KHIKOM M Tra3000pa3HOM COCTOSHHH. Bumpl
XMMHYECKOM CBsI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU
PEIIETKN U BUJA XUMUYECKOW CBSI3H.

Knaccudukanus  XUMHYECKHX ~ pEaKIUMid MO  pa3IuyHbIM  TIPHU3HAKAM.
[Iporno3upoBanre BO3MOKHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPAIIECHUN B PA3JIMYHBIX
YCIIOBUAX HA OCHOBE MPEACTABICHUN XUMUYECKOW KUHETUKU U TEPMOJIUHAMUKH.

15



XUMHYECKHE pPEaKUUM B pacTBopax. luaponus coner. Peakuuu OKucieHus-
BOCCTaHOBJICHUSI. DIEKTPOJIU3.

CBoiicTBa  KHCJIOT, OCHOBaHM W COJ€ed B CBETE€ MPEICTABICHUN
00 IEKTPOIUTHYECKOMN TMCCOMALINN U OKUCTUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

Mescnpeomemmnbnie ceasu

Peanmzamusi MeXIpeIMETHBIX CBs3ed mNpu u3ydyeHUHM xumuun B 9 Kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOIb30BaHHE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK Y MOHATUMN, MPUHATHIX B OTACIIbHBIX €CTECTBEHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAY4YHBIE TOHATHUS: sBIEHUE (TPOIECC), HAYUYHBIM (akT,
TUIIOTE3a, TEOpHUs, 3aKOH, AaHaliW3, CHUHTE3, KIacCU(pUKalus, IEePUOJUYHOCTD,
HAOJIIOJICHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, H3MEPEHUE, MOJIENb, TEXHOJIOIHS,
MaTepuabl.

®dusuka: BELIECTBO, TENO, (pU3MUECKHE BETUYMHBI, CIUHUIIBI U3MEPEHUs, Macca,
00BEM, KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIBI, arperaTHble COCTOSTHHE BEIEeCTBA,
CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTATMYECKHX) TEJ, KPUCTAJUITMYECKas
pelieTKa, 3JEeKTPOH, SIAPO aTOMa, MPOTOH, HEHTPOH, MOH, HYKJIUJ, W30TOIbI, KBaHTHI,
panvoaKTUBHOCTh, anb(a-, OeTa- W TramMMma-u3Iy4eHHe, OJIIEKTPUUYECCKUN 3apsf,
IPOBOIHUKH, MTOJIYIPOBOIHUKH, AUDJIEKTPUKH, COJIHEUHBIN CIEKTP, pa3sioskeHre 0eIoro
CBETa B CIIEKT).

buonorus: sxocucrema, 6uocdepa, Gporocunres, npouecchl 0OMeHa BEIIECTB,
MUHEpPAITbHBIC yT0OPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJBI, IMOJE3HbBIE
UCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI, IJIaHeTa 3eMJIs.

TexHosorUs: CTPOUTEIbHBIE TEXHOJOTUH, CEIbCKOXO3SHUCTBEHHBIE TEXHOJIOTHUH,
TEXHOJIOTHH SJICKTPOHHON MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS MIPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus
JIOCTUTAIOTCSI B XOJ€ OOYy4YeHHMs] XUMHUUM B €IMHCTBE Y4eOHON W BOCHHUTATEIHHOU
JEeATEIbHOCTH 00pa30BaTEIbHOM OpraHU3alld B COOTBETCTBHM C TPaJIULUOHHBIMU
POCCUMCKAMH  COLUMOKYJBTYPHBIMM U JTyXOBHO-HPAaBCTBEHHBIMH  LIEHHOCTSIMH,
NPUHATHIMU B O0ILIECTBE MPaBUJIaMU M HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATN3AIUN 00yUYatOITXCS.

JImgHOCTHBIE pe3yJIbTaThl OTPAKAKOT TOTOBHOCTh oOyJaromuxcs
PYKOBOJCTBOBATHCSA CHCTEMOW MO3UTHMBHBIX LEHHOCTHBIX OPHUEHTALMM U PACIIHPEHHE
OIIBITA IEATEJIBHOCTU HAa €€ OCHOBE, B TOM YMCIIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMSA:

MPOSIBJIEHUE LICHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY
U UCTOPUYECKOMY HACIIE/IUIO0, IOHUMAaHUE 3HAYCHUSI XUMUUECKON HAYKU U TEXHOJIOTUHU
B )KM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHH YKOHOMUKHU Poccuu v CBOEro peruoHa;

2) TpaKIaHCKOT0 BOCTIMTAHMS:

MPEJICTABICHUE O COLMAIBHBIX HOPMAax M MpaBWIaX MEXKINYHOCTHBIX OTHOIICHUM
B KOJUIEKTUBE, TIPOSIBIIEHNE KOMMYHHKATUBHOM KYJIBTYpPbl B pa3HOOOPA3HOW COBMECTHOM
JIESITETbHOCTH;

CTpEMJICHHE K B3aUMOINIOHMMAHHWIO W B3aUMOIIOMOINM B TIPOIlecCe y4eOHOU W
BHEYUEOHOM JeATEeNbHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEICHUE U TTOCTYIIKM CBOMX TOBAPUIIEH C MO3UIIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEICTBUN OCTYIIKOB;

3) hopMHUpPOBAHUSI IIEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHYECKNE TIPEICTABICHUS O BEIIECTBE M XHMHUYECKOM PEaKluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W HEOOXOAMMbBIC
JUISL IOHUMAHUS CYIHOCTH HayYHOW KapTHUHBI MUPA,;

OCO3HAHWE LIEHHOCTH HAy4YHOrO0 NO3HAHUS Ui Pa3BUTHS KaXKJIOro 4YeJIOBEKa
Y TIPOM3BOIUTEIHHBIX CHJI OOIIIECTBA B IIEJIOM, POJIM U MECTa HAYKH « XUMHS» B CUCTEME
HAYYHBIX TMPEJICTABICHUN O 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJbI, B3aUMOCBS3AX
YEJIOBEKA C MPUPOJTHON U TEXHOJOTUUECKOU CPENOM;

MO3HaBaTeIbHAsE MOTUBALIUS U UHTEPEC K O0y4YEHHUIO, TOTOBHOCTb M CIIOCOOHOCTH
K CaMOpa3BUTHI0O M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIIbCKOW  JESTEIBHOCTH,
K 0CO3HAHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JaTbHEHIIIETO O0yYCHHUS,;

4) BOCIMTAHHUSI KYJIbTYPbI 310POBbSI:
OCO3HaHMWE IIEHHOCTHU >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3JI0POBbIN 00pa3 *KW3HU, OCO3HAHKE MOCJIEICTBUN U HEMPUSATUE BPEAHBIX
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NpUBbIUEK (YyHOTpeOJeHUs] aJKOroyisl, HAapKOTUKOB, KYypEHHUs), HEOOXOJIUMOCTH
COOJIIO/ICHUsT MpaBHJl O€30MACHOCTU TPHU OOpAIEHUH C XMMHYECKUMHU BeEIllleCTBaAaMU
B YUEOHBIX U KU3HEHHBIX CUTYaIIUSIX;

5) Tpya0BOro BOCTIMTAHUA:

dbopMupoBaHHE IIEHHOCTHOI'O OTHOIICHHS K  TPYJAOBOM  JEATEIbHOCTH
KaK €CTECTBCHHOW MOTPEOHOCTH HYENOBEKAa M K WCCICIOBATEIHCKON EATCILHOCTH
KaK BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE WHTEpeca K MpodecchsM, CBSI3aHHBIM C XHUMHEH, B TOM YHCIIC
K TmpodeccussM HaydHOW chephbl, OCO3HAHUE BO3MOXKHOCTH CaMOpEAIM3aIluU B ITOU
cdepe;

6) PK0JIOrHYecKOro BOCIIMTAHMA:

OCO3HAaHHE HEOOXOJMMOCTH OTHOIICHHUS K TMPUPOAC KaK HCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBLIIIICHUE  YPOBHS  DKOJOTHMYECKON  KYJIbTYphl: NPUOOpPETEHHWE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXHBIX MOCJIEACTBUHI ISl OKPYKAOLIEH
Cpeabl; OCO3HaHWE TIJI00AJBHOTO XapakTepa AKOJOTHYECKHUX IpodJieM M NyTed Hux
pelieHus; CIOCOOHOCTh MNPHUMEHATh 3HAHMS, TOJydacMble TP H3YYEHUH XHUMHH,
Il PEIIEHUs] 3a7ay, CBSA3AHHBIX C OKPYKAIOWIEH CpEIoW; aKTUBHOE HEMPUATHE
JICUCTBUI, TPUHOCAIIUX BpEIl OKPYKAIOIIEH Cpelle; OCO3HAHWE CBOEHW POJIM Kak
rpakJIaHUHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBSI3U MPUPOTHOMN, TEXHOJIOTHYECKON U
COLMAJIbHOM Cpel; TOTOBHOCTh K YyYaCTHIO B NPAKTHUYECKOH JEITEIbHOCTH
AKOJIOTUYECKOW HAIIPABJICHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl 00YYaroMIMXCsl, OCBOMBIIMX MPOrpaMMy MO XUMHH
OCHOBHOTO 00IIero o0pa3oBaHus, BKJIIOYAIOT: YCBOCHUE MEXKIUCIUILUIMHAPHBIX
(MEeXNpeaIMETHBIX) MOHATUN, OTPAKAIOIINX MaTepUabHOE €IUHCTBO MHUpa U MPOLECC
no3HaHus (BEIIECTBO, CBOMCTBO, SHEPTUS, SBJICHUE, HAYUHBIH (DAKT, 3aKOHOMEPHOCTD,
TUIo0Te3a, 3aKOH, Teopus, HaOMIOACHHE, U3MEPEHHE, UCCIEIOBaHUE, DKCIEPUMEHT U
Ipyrue); OBJAJCHUE YHHUBEPCATbHBIMU Y4YEOHBIMH JEHCTBUSAMH (IIO3HABATEIbHBIMHU,
KOMMYHHUKATUBHBIMHU, PETrYJISTUBHBIMU), Ba)KHBIMHU ISl MOBBIICHUS 3(PPEKTUBHOCTU
OCBOCHHMSI COJIEpX aHUsl y4yeOHOro mpeamera, GOpMHUpPOBAHUS KOMIETEHIMH, a TaKxKe
POEKTHO-UCCIIEAOBATENbCKON  ACSITENIbHOCTH  OOydYalolmuXcsi B Kypce XHMHU;
CIIOCOOHOCTH MX UCHOJIb30BaTh B yU€OHOM, MO3HABATEIbHON U COLIMATILHON MPAKTHKE.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

YMCHHA HCIIOJIb30BATh MPUCMbI JIOTUYCCKOI'O MBINUJIICHUS IIPU OCBOCHWH 3HAHUM:
PACKpLIBATb CMBICII XHMHYCCKHX MOHATUH (BI)II[GJI}ITB HNX CYHICCTBCHHLIC IIPU3HAKU,
YCTaHABJIIMBATh B3aNMMOCBA3b C IPYTUMHU HOH}ITI/I}IMI/I); AHAJIIM3NPOBATH, CPABHUBATD,
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000011aTh, BEIOMpaTh OCHOBAHUSA JUIS KJIACCU(UKALUN U CUCTEMATHU3ALMA XUMUYECKUX
BEIIECTB M XHMHMYECKHX PpEaKLU{; YCTAHABIMBATH INPUYUHHO-CIEIACTBEHHBIE CBSA3U
MEXIy OOBEKTaMH HW3Y4YCHHs; CTPOUTH JIOTMUECKHUE PACCYXIEHUS (MHIyKTHUBHBIC,
JNEAYKTUBHBIE, 1O aHAJOrMM); TMpeajiaraTb KpPUTEPUHM U BBIIBISITH — OOIIME
3aKOHOMEPHOCTH Y IPOTUBOPEYMS B U3YyUAEMBIX IPOLECCAX U ABJICHUSX; AEJIATh BBIBOBI
U 3aKJIIOYEHMS; YMEHHUS NPHUMEHSITh B IPOLECCE MO3HAHHUS MOHATHUS (MpPEIMETHBIE
U METanpeIMETHbIE), CUMBOJNYECKUE (3HAKOBBIE) MOJEIHU, UCIOJIb3yEMbIE B XHMUHU,
peoOpa3oBbIBATH MOJICIbHBIC IPECTABICHUS — XUMHUUECKU 3HAK (CUMBOJ 3JIEMEHTA),
XuMHUeckas (GopMysa U ypaBHEHHE XUMHUYECKON pEaklUd — IMPH PEIIeHUH Y4eOHBIX
3aa4; C Y4YE€TOM OTHUX MOJEIBHBIX IIPEACTABICHUNM XapaKTEepU30BaTb HU3y4yaeMble
XMMHYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble ucciiegoBaTeIbCKHe 1eMCTBHUA.

YMEHHUS TPUMEHATh METOJbl HAYYHOTO II0O3HAHHWS BEIIECTB W  SABJICHUU
Ha SMIUPUYECKOM U TEOPETHUUECKOM YPOBHSX B YUEOHOM MMO3HABATEIbHONW U ITPOCKTHO-
HUCCIEI0BATECIbCKOM JICITCIBHOCTH,

YMEHHUS UCIIOJIb30BaTh [OCTABJICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA ITIO3HAHUSA
U CaMOCTOSITEJIbHO CTaBUTh BOIPOCHI; aHAIW3UPOBaTh (PaKThl, BBISIBIATE W
dbopmyHupoBaTh MpodIEeMy, ONPEACIATh 1IeJIb U 3aJa4H, COOTBETCTBYIOIIHUE PEIICHUIO
npoOJieMbl; TIpejylarath  ONUCATEIBHYID WM  OOBSCHHUTCIBHYI) THIOTE3y H
OCYIIECTBIIATH €€ MTPOBEPKY; YMEHUS TPOBOJIUTH U3MEPEHUSI HEOOXOUMBIX IMApPaMETPOB,
BBIYUCJICHUS, MOJCIUPOBaHUEe, HAOMIOACHUS W  JKCICPUMEHTHI (peajabHble M
MBICJICHHBIE), CaMOCTOSITEILHO IIPOTHO3MPOBATH  PE3ynbTaThl, (OPMYJIUPOBATH
0000IIeHNsT W BBIBOABLI [0 pe3yJibTaTaM MPOBEACHHOTO OMbITa, HUCCIEIOBAHUS,
COCTaBJISATh OTYET O MPOJIeIaHHON padoTe;

Pa6ora ¢ undopmanmueii:

YMEHHSI OPUEHTHUPOBATHCA B PAa3UYHBIX MCTOYHMKAX HWHQPOpManuu (HAy4yHO-
MOMyJIsipHAsl JTUTEpaTypa XUMHUUYECKOTO COJEp’KaHUS, CIPAaBOYHBIE MOCOOUS, PECYPCHI
WUurtepHera);  aHanmu3upoBaTh  MHGOPMALMIO W KPUTUYECKH  OIICHUBATh €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH, OTOUPATh U MHTEPIPETUPOBATH HHPOPMAIIUIO,
3HAUYMMYIO JUUIS PeIIeHUs y4eOHOW 3a/lauu; YMEHUS MPUMEHSTh Pa3InyHbIe METOMbBI U
dbopmMynIupoBaTh 3ampochkl MPU MOUCKE M O0TOOpe HHPopMaruu, HEOOXOIUMON IS
BBITIOJIHEHUST Y4YEOHBIX 3a/lad; HCIOIh30BaTh HMH(POPMAIMOHHO KOMMYHUKATUBHBIC
TEXHOJIOTUM W PAa3JNYHbIE TIOMCKOBBIE CHCTEMBI; CaMOCTOATEILHO BBIOWpATH
onTUMaJbHYI0 (QopMy TMpeacraBieHuss uHGopManuu (cxembl, rpaduKd, AUATPAMMEBI,
TaONHIBI, PUCYHKH U JIpyrue (Popmbl); YMEHHsI UCIOJIb30BaTh HAYYHBIA SI3BIK B
KayecTBE  cpeActBa  pabOTBl € XUMHYECKOW  MH(pOpMaIueil; mpuMeHsITh
MEXIPEIMETHbIE 3HAKM M CUMBOJBL, (QOpMyIbl, a0OpeBUATYphl, HOMEHKIATYpY,
UCITI0JIB30BaTh U MPE00PA30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
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KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBUSA:

yMEHHsI OOIIeHHs (MMMCbMEHHOM W YCTHOM KOMMYHMKAIMM): THPEICTABIATH
IOJIyYEHHBIE PE3yJIbTAaThl MO3HABATEIbHON JAESITEIBHOCTH B YCTHBIX U IMUCBMEHHBIX
TEKCTaX; MyOJIMYHO BBICTYNATh C MPE3CHTAI[Ee Pe3yIbTaTOB BHIMOIHEHUS XUMHUUECKOTO
JKCIIEpUMEHTa (UCCIIEIOBATEIbCKON J1abOpaTOPHOW WM MPAKTHYECKOH paboThI,
yu4eOHOro MpoeKTa); B XoJA€ JAuajora M (WIM) JAUCKYCCUH 3a/1aBaTh BOIIPOCHI
no oOCyX/JaeMOl TeMe M BBICKAa3bIBaTh HJIeH, (OPMYIHPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIIOJTHEHUS MPEUI0KEHHOH 3a1auu;

YMEHHsI y4eOHOro COTpyJIHHYeCTBa (TpyNIoBas KOMMYHHKALMs): y4acTBOBAaTh
B TpynmoBbIX (opmax pabOThI: IUIAHUPOBATH OPTaHU3AIMIO COBMECTHON paboTHI,
OIPENENATh CBOIO POJIb, PACHpPENEATh 3a1a4d MEXIY WICHAMU TPYMIIbI; BBINOJHATDH
CBOIO 4acTh pabOThl, KOOPIAWHUPOBATH CBOM ACUCTBUS C JIEHCTBUSMHU JIPYTUX YICHOB
KOMaH/1bl, OINPENENATh KPUTEPUU IO OLCHKE KayecTBa BBINOJIHEHHON paboThl; pelaTh
BO3HUKAIOIIKE MPOOJIEMBbl HA OCHOBE YUeTa OOIINX MHTEPECOB U COTIIACOBAHUS O3UIIHIM,
y4acTBOBATh B OOCYKJIEHUHU, 0OMEHE MHEHUSMH, «MO3TOBOM IITYpMe» U APYTUX Popmax
B3aMMOJCHCTBHUSL.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBHS:

OBJIAJICHNE YHUBEPCAJIBHBIMHU Y4EOHBIMH PErYISATUBHBIMUA JEHCTBUSAMHU BKIIIOUAET
pa3BUTHE CAMOOPraHU3aL1HU, CAMOKOHTPOJIS, CAMOKOPPEKILIMH, B TOM YHUCIJIE:

YMEHUS pemiatbh YydeOHble M MCCIEI0BATEIbCKUE 3aJaud: CAMOCTOSTEIIBHO
BBIOMpATh CHoco0 pelleHus ydeOHOMl 3ahaud (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelleHus, BBIOMpaTh Hanbojee MOAXOIAIIMM C yUETOM CaMOCTOSITENIBHO BBIJEIIEHHBIX
KPUTEPUEB), INTAHUPOBATH CBOIO pabOTY ITPU PELICHNH y4eOHOH MM HCCIE10BATENbCKOM
3aJlayd; Ha OCHOBE IMOJIYYEHHBIX PE3yJbTaTOB (HOPMYIUPOBATH OOOOLIEHUSI U BBIBOJBI,
IIPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE IPOLECCOB; aAHAIU3UPOBATH PE3YJIbTATHI:
COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3yJlbTaTaMH, OCYLIECTBIIATH
CAMOKOHTpPOJIb [JEATEIBHOCTH; KOPPEKTHPOBATh CBOIO JAESITEIBHOCTb HA OCHOBE
CaMOAaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI MO XMMHH OCHOBHOTO OOIIIETO
oOpa3oBaHusl Ha YriayOJEHHOM YpOBHE HMEIOT o00IIee CcoaepKaTeabHOe —SIpO
C TPEIMETHBIMHU pe3yJIbTaTaMH 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO
MO3BOJISIET PEATU30BhIBATh YIIyOJEHHOE U3yUYeHHUE KaK B PaMKax OTICIbHBIX KJIACCOB,
TaKk U B paMKax peaju3aliyl WHIUBUIYAJTbHBIX 00pa30BaTEIbHBIX TPACKTOPHA, B TOM
YHCIIe UCTIONB3YS CETEBOE B3auMoIeicTBUE opranmu3anun. [1o 3aBepiieHnn peannsanuu
MpOrpaMMbl  YTITYOJIE€HHOTO ypPOBHSI OOydYaromIMecss CMOTYT JIeTallbHee OCBOUTH
MaTepua, OBJIaIeTh PACIIMPEHHBIM KPYTOM MOHITHIA U METOJIOB, peliaTh 3a1a4u Oomee
BBICOKOTO YPOBHS CIIO)KHOCTH.
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IIpenMeTHbIE pe3yabTaThl BKIYAKOT: OCBOCHUE 00YUYaIOUMMUICS Hay4YHbIX 3HAHUM,
YMEHHH U CHOCOO0B NEHCTBUI, cienPUuecKux g MpeAMETHON o0JacTu «XUMUs»;
OCHOBBI HAYYHOTO MBIIUICHUS; BUABI IEATEIBHOCTH 11O TIOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIIPETALNHY, TPEOOPA3OBAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U pEabHbBIX
KU3HEHHBIX  YCIOBHUSX; OOECHEUMBAIOT BO3MOXKHOCTH  YCIEHIHOTO  OOYy4YEeHHs
Ha CIIEAYIOLIEM YPOBHE OOpa30BaHMsL.

K xoniy oOyuenus B 8 kjiacce npeaMeTHbIe pe3yabTaThl Ha YTriyOJeHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

pPacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHATHM: aTOM, MOJIEKYIIA,
XUMHUYECKUHN DJIEMEHT, METaJlI, HEMETAJUI, aJUIOTPONHs, IPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT WU HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCHUTEJIbHAsS
aTOMHasi M MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEHIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasg JI0JII XHMHUYECKOTO DJJEMEHTa B COCAMHEHHH, MOJSIPHBIA 00BEM,
OTHOCUTEJbHAS IUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBaHUE, COJib, aM()OTEPHBIN
OKCHUJ, aM(OTEpHBIA TUIAPOKCHUJ, XUMHUYECKas peakius, KiacCUpUKAIUS PEaKIIUid:
peakiy COeAMHEHUS, PEaKIIMU Pa3JIOKECHUs, PEaKIMK 3aMEIICHHs, peakiui oOMeHa,
9K30- W DJHAOTEPMHUYECKHE PpPEAKUUHU; TEIIoBOW 3(p(EeKT peakuuu; Sapo aToma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi OopOUTalb, paguyc aToMma, XUMHUYECKas CBS3b,
MOJISIPHAsT W HEMNOJISIpHAs KOBAJICHTHAs CBSI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MAaccoBas 1011 BeecTBa (IIPOLIEHTHASI KOHIIEHTPALMsI) B pACTBOPE, MOJISIpHAS
KOHLEHTpALMSI BEIIECTBA B PACTBOPE; AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS,
OKHCIIUTEIM W BOCCTAHOBUTENM, OKHCIEHWE W BOCCTAaHOBJIEHUE, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METOJ DJIEKTPOHHOTO OaaHca;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHITUN U IPUMEHSATH 3TU
MOHSTHUS MPU OMUCAHUU BEUIECTB U UX MPEBPAIICHU;

MCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJIsl COCTaBJi€HHS (OpMysa BeELIECTB
Y YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OTIPEIENATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTCTICHD
OKHUCJIEHUSI DJIEMEHTOB B OWHApPHBIX COEIMHEHMSIX, NPHUHAJICKHOCTh BEIIECTB
K OINpEeJeIeHHOMY KJacCy CO€IMHEHHH 1o (opmyiaM, BUAbl XUMHUYECKOW CBA3U
(KOBaJICHTHOW U MOHHOW) B HEOPTraHUYECKUX COCTMHECHUSIX;

PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUSI MAacChl BEILIECTB, ITOCTOSTHCTBA COCTAaBa,
[Tepunonnueckoro 3akona /.M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOW TE€OPUH, 3aKOHA
ABOrazpo u €ro CIEICTBUM, PEACTABIECHNN O HAYYHbIX METOIAX ITO3HAHUS, B TOM YHCIIE
DKCHEPUMEHTAIIBHBIX U TEOPETHUUECKUX METOAAX HCCIIEIOBAHUS BEIIECTB U U3YYEHUS
XAMUYECKUX PEAKIIHI;

JEMOHCTPUPOBATH MOHUMAHUE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX TNoNoXkeHuss B Ilepuogumyeckoid cCucCTEMe: ONUCHIBATh U
XapakTepu3oBaTh TabmuuHyro Qopmy [lepmogudeckoil CcHCTEMBI XHUMHYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHas moArpynmna (A-rpymmna)» U «moOodHas
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noarpynmna (b-rpynma)», «wMaible Nepuoab» U «OOJbLIME NEPHOJbD», COOTHOCHUTH
0o0o03HaueHUsA, KOTOpele UMeroTcs B Tabmuie «llepuoauueckas cucreMa XUMHUYECKHX
anementoB .M. MenneneeBa», ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COcTaB H 3apsii  sjapa, oO0IIee YHUCIO AJIEKTPOHOB
U pacnpeereHUe UX 10 3JEKTPOHHBIM CIIOSIM);

OOBSACHATH CBSI3b  TOJIOKEHWs dnemeHta B Ilepuoauyeckoit  cucreme
C pacupelesieHHEM DJIEKTPOHOB MO JHEPreTUYECKHUM YPOBHSIM, MOJIYPOBHSIM U
opOUTaIsIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh  XMUMHUYECKHE  DJEMEHTBl, HEOPraHWMYECKHWE  BEIeCTBa,
XUMUYECKHE PEaKUMH (10 YUCIYy M COCTAaBy YYAacCTBYIOIIMX B PEAKUUU BEILIECTB,
10 TEIJI0BOMY 3P EKTY);

XapakTepru30BaTh (OMUCHIBATh) (U3UYECKUE U XUMUUYECKHUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB: KHCIOpPO/Aa, BOAOPOJA, BOJbI, OOIIME XMMHYECKHE CBOMCTBa
OKCHJIOB, KHCJIOT, OCHOBAHUM U COJIEH, TEHETUYECKYIO CBSI3b MEXKy HUMHU, IOATBEPKAAs
MpUMEpaMU MOJICKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIONIUX XUMUUYECKUX PEAKIU;

OMKCBIBATH POJIb KUCIOPO/1a, BOAOPO/Ia U BOABI B TPUPOJHBIX MPOLIECCAX, B )KUBBIX
OpraHM3Max, UX MPUMEHEHHUE B PA3IUYHBIX OTPACIAX MPOMBILIIJIEHHOCTH, BO3MOKHOE
UCITIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSCHSTH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M
CTPOCHMS, BO3MOXHOCTHM MPOTEKAHUS XUMUYECKUX IMPEBpPALCHUN B pPa3IUYHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPDHYIO M MOJISIPHYIO MAcChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTA B COCIWHEHHH,
MacCOBYIO JIOJIF0 XHUMHUYECKOIO JJIEeMEHTa MO (opMysie COEAUHEHHS, HaxOJUTh
npocrteinyo (GopMmysly BEHIECTBAa MO MAaCCOBBIM HWJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCoOBYIO JIOJIF0 BEIIECTBA B PAacTBOPE, MOJISIPHYIO KOHIIEHTPALMIO BEIIECTBA
B PacTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUSAM XUMUYECKON PEaKLnu;

MPUMEHSITh OCHOBHBIE ONEPALIMU MBICIUTEIBHOUN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OIIEeHHE, CHUCTEMAaTU3allnI0, KIacCU(PUKAINIO, BBISBICHUE MPUUYUHHO-
CIEIACTBEHHBIX CBS3€HM — JI1 W3YYCHHUS CBOMCTB BELIECTB M XHUMHUYECKUX PEAKLIHH,
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS — HAOIIOEHUE, U3MEPEHHE, MOJICTUPOBAHNE,
HKCIIEPUMEHT (peabHbII U MBICJIEHHBIN ) — 1711 OCBOEHUSI Y4€OHOTO COJIEP KAHMUS;

pacKpbIBaTh CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W BOCCTAHOBJICHUS, COCTABIATH
yYpaBHEHUS  MPOCTBIX  OKHUCIWUTEIbHO-BOCCTAHOBUTENBHBIX  peakiui  (METoaAoM
AJIEKTPOHHOTO Oaianca);

YCTaHABIMBATh CBSA3U MEXKIY peaIbHO HAOIMIOAACMBIMH XUMUYECKUMHU SBICHUSIMHU
U TpOIECcCaMH, MPOUCXOJAIIMMH B MaKpO- M MUKPOMHUPE, OOBICHATH NPUUYUHBI
MHOT000pasusi BELIECTB, COOTHOCHTh XHMHYECKHE 3HAHHUS CO 3HAHMSIMHU JPYrUX
y4€OHBIX MMPEIMETOB;

coOmrofiaTh MpaBuia Oe30macHoi paboThl B J1abOpaTOpUU MpPH HCIOJIb30BaHUU
XUMHYECKON MOCYy/bl U 00OpYyIOBaHUS, a TaKXkKe MpaBuiia OOpaIlEHUsI C BEIIECTBAMHU
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B COOTBETCTBUU C MHCTPYKLMSIMU BBINOJHEHUS Ja0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO TOJIYYCHHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEIEICHHOM MacCOBOM [JIOJEHM PaCTBOPEHHOIO
BEIIIECTBA, PEHICHUIO SKCHEPUMEHTAIBHBIX 3a7ady 1o TeMme «OCHOBHBIE KIAacChl
HEOPraHUYECKHUX COCITMHEHUI;

JIEMOHCTPUPOBATH BJIaJICHHE OCHOBAMU XMMHUYECKON IpaMOTHOCTH, BKJIFOYAIOIICH
yMeHusi 06e30macHOro OOpalleHusi C BEIleCTBaMH, HCIOJIb3YEMbIMH B IOBCEIHEBHOU
KU3HU, a TaKkKe 3HAHWE TPaBUJ TOBEACHUS B IENAX COEpeKeHUs 3/I0pOBbI U
OKpYXaroIlel Cpebl.

K kxoniy oOyueHus B 9 kJiacce npeiMeTHbIE pe3ybTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAOIIUXCSI YMEHUI:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMUYECKUH JIEMEHT, aTOM,
MOJIEKYJ1a, HWOH, KaTHOH, AaHWOH, DJJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb OKHUCIICHHUS,
XUMUYECKas peakuus, TerioBoi 3(h(PpeKT peakuuu, MoJib, MOJIIPHBIN 00BEM, pacTBOD;

ANEKTPOJIMUTBI, HEDJIEKTPOJUTHI, DJJIEKTPOJUTHYECKAs JIUCCOLMALMUA, PEAKIUU
MOHHOTO oOOMEHa, TuApoNM3 cojeil, oOpaTumble W HeoOpaTUMbIE PEaKIMH,
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIINN, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTaHOBJICHHE, 3JEKTPOJIU3, aUIOTPONHs, aM(pOTEpPHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, MeETa/NIMYecKas), MEXKMOJICKYJSIpPHbIE B3aUMOJCHCTBUS
(BomopongHasi  CBsA3b, cuibl  BaH-nep-Baanbca), KOMIUIEKCHBIE  COEIUHEHMS,
KPUCTAJUIMYECKHE pereTku (MpUMHUTHUBHAA KyOudeckas, 0O0BbEMHO-IIEHTPUPOBAHHAS
KyOHuecKasi, rpaHelIeHTPUPOBaHHAsl KyOuYecKas, FeKcaroHajabHasi IJIOTHOYAaKOBaHHas),
KOppO3Usl METAJUIOB, CILIABBI, CKOPOCTh XMMHUUYECKOM PEAKLMH, KaTalau3, XUMUYECKOE
paBHOBECHUE, DJIEMEHTbl XMMHUYECKOW TEPMOIJMHAMHUKUA KAK OJHOM M3 TEOPETUYECKUX
OCHOB XUMUHU; MpeaenbHo aonyctumas konuentpanus (IT1K);

WJUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XMMHYECKUX MTOHATHN U IPUMEHSATDH 3TH
IIOHATHS IIPYU ONMCAHUU BEIIECTB U UX MPEBPALLCHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [IJIsi COCTaBJieHUs (OpMYJ BEIIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

ONPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XHWMHYECKUX DIIEMEHTOB
B COCIMHEHMAX DPA3JIMYHOIO COCTaBa, NPUHAJICKHOCTh BEIIECTB K OINPEACICHHOMY
KJIaCCY CO€IMHEHUM 1mo ¢opmysiaMm, BUJBI XUMUUECKON CBS3M (KOBAJICHTHOM, MOHHOM,
METaJUIMYECKOW) B HEOPraHMYECKUX COEIMHEHMSX, 3aps] HOHA [0 XHMHYECKOU
dopMmyIie, xapakTep Cpelbl B BOJHBIX PacTBOpaX HEOPraHWYECKUX COCAUHEHMM, THUII
KPUCTAUTNYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbIC [lepuoanyueckoro 3akona JI.11. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMAaHHWE: ONMHCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleproanyeckoit
CUCTEMbl XMMHUUYECKUX JJIEMEHTOB: pa3inyarh NOHATUA «A-rpynna» u «b-rpymmay,
«MaJlble MEePUOJIb» U «OOJbIINE MEPUOAbI»; OOBSCHATH CBSI3b IMOJIOKEHHUS DJIEMEHTa
B lleprognueckoil cucTteMe € paclnpeleseHUEeM 3JJIEKTPOHOB I10 JHEPTETHUYECKUM
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YPOBHSIM, TMOJIYPOBHSAM M OpOUTAIAM AaTOMOB IE€PBbIX YETHIPEX MEePUOJIOB;
BBIJICIISATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCAUHEHUM
(KUCIIOTHO-OCHOBHBIX H  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB OKCHUJIOB U
TUAPOKCUIOB) B MpEeiax MaJbIX MEPUOIOB U TJABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

PACKpBIBAaTh CMBICI TEOPUU DIIEKTPOIUTHUECKON JUCCOLMAIINY, 3aKoHa ['ecca u ero
CJIEJICTBUM, 3aKOHA JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEW H3MEHEHUS CKOPOCTHU
XUMHUYECKON  peakluy, HalpaBJICHUS CMEIICHUS  XUMHUYECKOTO  PaBHOBECHS
B 3aBUCUMOCTH OT Pa3jIN4HbIX (PaKTOPOB;

KJIacCU(PUITMPOBATh  XMUMHUYECKHE  DJIEMEHTHI, HEOPTaHWYECKUE  BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Yy4YacTBYIOIIMX B PEAKIUU  BELIECTB,
o TemIoBoMy 3(QekTy, Mo arperaTHOMy COCTOSHHUIO PEareHTOB, M0 N3MEHEHHIO
CTENEHEH OKHUCIEHHS XWMHUYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, MO YYaCTHIO
KaTaau3aropa);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB HEOPraHMYECKUX COEIMHEHUW, MOJATBEPXKAas A3TO ONHCAHUE MpUMEpamMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

COCTABJISITh YPABHEHUS: DJIEKTPOIUTHUYECKON TUCCOIMAIIMM KHUCJIOT, IIEJIouYed |
COJICH; TIOJIHBIE M COKpAlICHHbIE YpaBHEHUS pPEAKUUMHA HOHHOIO OOMEHa; peakiui,
MOATBEPAKAAIOMINX CYIIECTBOBAHME TI'E€HETHYECKON CBSA3M MEXKAY BEIIECTBAMHU
pPa3TUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCThH IMPOLECCOB THAPOIN3A COJIEM MOCPEACTBOM COCTABJICHUS
KPaTKUX MOHHBIX M MOJEKYJSIPHBIX YpPaBHEHUW pPEAKIUH, CYHUIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOrO OajaHca 3THX
peaKIuu;

MPEICKa3bIBATh XapaKTeP Cpebl B BOJAHBIX PACTBOPAX COJIEH;

XapaKTepru30BaTh (OMHUCHIBATh) (PU3MYECKUE W XUMHYECKHUE CBOWCTBA IMPOCTHIX
BEIECTB (KUCIOPOJI, 030H, rpaduT, anmas, KpeMHHi, 60p, azot, hocdop, cepa, xiop,
HaTpUM, Kajaui, MarHui, KajbllUi, AJFOMUHHM, >KeJIe30, Melb, LHUHK, cepedpo) H
00pa30BaHHBIX UMM CIIO)KHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOAOPOA, cepoBosiopo, okcuabl yriaepona (II, IV), kpemnus (IV), a3zota
(I, 10, 11, IV, V) u docdopa (IlI, V), cepur (IV, VI), cepuucras, cepHas, azoTHasl,
dbocdopHasi, yroiapHasi, KpeMHHEBasT KUCIOTHI, OKCUABl U THAPOKCUIBI MeTaioB |A—
[HA-rpymm, amomunwust, meau (11), munka, xemnesa (11 u 111));

MOSICHAITh COCTaB, OTAEJbHBIE CIOCOOBI MOMYUYEHHUSI U CBOMCTBA CIIOKHBIX BEIIECTB
(KuCTIOpOICOEpIKAIE KUCIOTHI XJIOpa, a30TUCTasi, OOpHas, YKCYCHAsl KHCIIOThI U UX
couiu, ranorenuabl kpemuus (IV) u ¢pocdopa (III u V), okcun u ruapokcun xpoma (III),
NepMaHTaHAT KaJns;

OMHCHIBATh POJIb BAXHEHITNX HW3YYaeMBIX BEIIECTB B IMPUPOIHBIX MPOIECCaX,
BJIUSIHUE Ha J>KUBBIE OpPraHU3Mbl, MPUMEHEHUE B PA3JIMYHBIX OTPACISAX IKOHOMHKH,
MCIIOJIB30BaHuUE VISl CO3/IaHHsI COBPEMEHHBIX MATEPUATIOB U TEXHOJIOTHIA;
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IPOBOJUTH PEaKLMU, TMOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX
BEIIECTB, PACIIO3HABATH OINBITHBIM MYTEM COJIEpKalllhecs B BOJHBIX pAacTBOpPaxX HOHBI:
XJOpUA-, OpomMua-, uoaua-, cyibdar-, docdar-, kapboHar-, CUIMKAT-, CYJIbPHUT-,
cynb(dua-, HUTpAT- U HUTPUT-UOHBI, THAPOKCUJI-UOHBI, KATUOHBI AMMOHMS, MArHUsi,
KaJIbIUs, aIIOMHUHUS, Jkefie3a (2+) u xkenesa (3+), meau (2+), nuHKa;

OOBSACHATHP W TIPOTHO3UPOBATH CBOMCTBA BAXHEHIMX W3Yy4aeMbIX BEIIECCTB
B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHUSI, MIPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX
CBOMCTB, BO3MOKHOCTb ITPOTEKAHUSI XMMUUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX
Ha OCHOBE PACCMOTPEHHBIX PJIEMEHTOB XUMUUYECKOW KUHETUKU U TEPMOJUHAMUKH;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMyJie COCIUHEHUs, MAaCCOBYIO JIOIIO BEIECTBA
B pPAacTBOpE, MOJIbHYIO JOJI0 XHUMHUYECKOTO 3JIEMEHTa B COCIUHEHHUH, MOJISIPHYIO
KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE, HAXOAHUTH MPOCTEHInyto ¢GopMyidy BellecTBa
M0 MAacCCOBBIM WJIM MOJBHBIM JOJSIM 3JIEMEHTOB, IMPOBOJIUTH PACUETHI [0 YPABHEHUSIM
XUMHUYECKUX PEAKIIMH ¢ yYETOM HEJI0CTaTKa OJIHOTO U3 PEareHTOB, MPAKTUYECKOTO BhIXO/1a
MPOIYKTAa, 3HAYEHUS TETIOBOT0 dPQeKTa peakinu, ONpeIesisiTh COCTaB CMECEH;

coOmro/iaTh MpaBuja 0e30macHo paboThl B JTAOOpATOPUM TPU HKCIIOIH30BAHUU
XUMHUYECKON MocyAbl U 000pYJIOBaHUS, a TaKXKe MpaBHiia OOpalleHusi ¢ BEUIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMU BBITIOJHEHUS Ja0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT 1O MOIYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTIECKUCIOTO
raza) W pEHICHUI0 HKCIEPUMEHTAIBHBIX 3alad 10 TeMaM Kypca, NpPeCTaBIsTh
pe3yNnbTaThl dKCHEepruMeHTa B (OpMe BBIBOJIOB, JI0KA3aTENbCTB, IPAPUKOB, TAOIUI[ U
BBISIBIIATH SMITUPUYECKHE 3aKOHOMEPHOCTH;

IPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIIUTETLHOMN JNEATEIbHOCTH (aHAIU3 U CUHTES,
CpaBHEHHUE, O0OOOIIECHHE, CHUCTEMATU3allUI0, BBISBICHWE TMPUYUHHO-CIIEICTBEHHBIX
CBSI3€i) IPHU U3yUYECHUH CBOMCTB BELIECTB U XMMUYECKHUX PEAKIIHi, BIIaJIETh €CTECTBEHHO-
HAyYHBIMH METOJaMH TIO3HaHUs (HAOMIOACHHE, W3MEpPEHUe, MOJEeIUPOBaHHE,
HKCIIEPUMEHT (peasbHbIN U MBICICHHBIN );

MPUMEHSATh TIpaBuiIa 0e30mMacHOro0 OOpallieHus ¢ BEIIeCTBAMH, HCIOJIb3yEeMbIMU
B TOBCEIHCBHOW IKWU3HM, TMpaBUJia TIOBEACHHUS B IEISIX COEPEKEHUS 30POBbS
Y OKPYXKaIOIIeH MPUPOIHOM CpeJibl, MIOHUMATh Bpe (0NMAaCHOCTh) BO3/ICMCTBUS HA )KUBbIE
OpraHU3Mbl OTPE/ICTICHHBIX BEIIECTB, MOACHITH HA MPUMEPAX CIOCOOBI YMEHBIICHUS
U TPEIOTBPAIICHUS WX BPETHOTO BO3ACHCTBUS, 3HAYCHHUE KUPOB, OCIKOB, YIIIEBOJOB
JUTsl OpraHr3Ma 4eJIOBEKa,;

WCIIOJIb30BaTh TOJIYYCHHBIC TIpEeACTaBiICHUS O cdepax mnpodeccuoHaIbHOM
NeSATETLHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
JUTs IPOo(PeCCHOHATIBHON OPUEHTAIINH U JJISI OCO3HAHHOTO BBIOOpA XMMHHU KaK TPOGUITBHOTO
MpeMEeTa MPHU MPOJOIKEHUN OOYUICHHS Ha YPOBHE CPEHETO 00Iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW TPOEKTHO-UCCIIENOBATEIHLCKOW  JEATEITLHOCTH
XUMUYECKOH W  XUMHUKO-IKOJIOTHYECKON  HAMpaBICHHOCTH, MPUOOPECTH  OMBIT
MPOBENCHMS yUYEOHBIX HCCIEIOBAHUN B YCJIOBHUSX OOpa30BaTEIbHBIX OpPTaHMU3AIUH, a
TaK)Ke OpraHu3aIyii (IIEHTPOB) AOMOJHUTEIHLHOTO 00pa30BaHUS IETEH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIacc

Ne HanMeHoBaHuUe pa3iesioB U TeEM MPOTrPaMMBbI KoanyecTBo yacoB

n/n Bcero | Kourposabhubie | IIpakTnyeckue

padoThI padoThI
Pa3znean 1. IlepBoHayaibHble XMMHUYECKHE IOHATHS
1.1 | Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS U MPAKTUYCCKON JIEATEIIBHOCTH | 6 2
yeJIoBeKa

1.2 | BemecTtBa 1 XUMHYECKHE PEAKITHH 19 1 1
HToro no pasaeny 25
Pa3znea 2. BaxkHeiiune npeacTaBUTe I HEOPraHNYECKNX BELIECTB
2.1 | Bo3ayx. [lonsarue o razax. Kucnopoa. Oxcujibt 14 1 1
2.2 | Bomopon. [ToHaTHE 0 KMCIOTAaX U COMSIX 6 1
2.3 | Boma. PactBopsl. [TonsiTHe 06 OCHOBaHUSAX 12 1 1
2.4 | OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUHN 14 1 1
HToro no pazneny 46

Pasznea 3. Ilepunoanyecknii 3axoH u [lepuoaunyeckasi cucremMa xumnyeckux djieMeHToB /. M. Menageneesa. Ctpoenue
aToMoB. XuMu4ecKas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIMHU

3.1 | Ilepuoamueckuii 3akon u [lepuonanueckas cuctemMa XUMHYECKHX dieMeHToB | 14
. 1. MenneneeBa. CTpoeHne aToma

3.2 | Xumudeckast cBsa3b. OKHCINTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITUN 14 1
Wroro no pazneny 28
Pe3epBHOE Bpemst 3
OO611ee KOJIUYECTBO YacOB IO MpOrpamMMme 102 5 ] 7

9 kaacc

Ne HaumeHoBaHue pa3ie/ioB U TeM MPOIrPaMMBbI KoJsnuecTBo yacoB

n/n Bcero | KouTposabhubie | I[IpakTnyeckue

padoThI padoThI




Pasznes 1. BemecTBo M XMMHYECKHE peaKIUH

1.1 | [loBrOpenue u yriy0JieHHE 3HaHUI O BEIIECTBE 8
1.2 | OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PEaKIUn 14 1
1.3 | DuexkTpoauTHyeckas quccoryanus. XuMUYeCKUue Peakiluy B pacTBOpax 12 2
Wroro no pazneny 34
Paznen 2. Hemerasuibl U X COCAMHEHMS
2.1 | Obmas xapakTepucTuka XuMuiecknx aneMenToB VIIA-rpynmel. ['anorensr | 6 1
2.2 | OOmas XxapakTepUCTUKA XUMHIECKUX 3eMeHTOB VIA-rpynmbl. Cepa u e 6
CO€JIMHEHHUS
2.3 | OOmmas xapakTepuCTUKa XUMHUYECKUX 2JIEMEHTOB VA-Tpynibl. A30T, 10 1
dbocdop 1 ux coequHeHUs
2.4 | OOmas xapakTepuCcTUKa XUMHUECKuX deMeHToB [VA-rpynnel. Yrneponu | 11 2
KpPEMHUU U UX coennHenus. bop
HToro no pazneny 33
Pa3znes 3. MeTaJuibl 1 MX COCIMHEHUS
3.1 | O6mue cBOICTBa METAJIIOB 3)
3.2 | Baxneiimme MeTauIbl U UX COEIUHEHUS 15 2
Wroro no pazneny 20
Pa3znea 4. XuMus u okpy:kaouias cpeaa
4.1 | BemecTBa u MaTepHalibl B )KM3HU YesnoBeka. OCHOBBI SKOJIOTUYECKON )
I'PAaMOTHOCTH
Wroro no pazneny 5
Pa3znen 5. O0o01menue 3HAHUH
5.1 ‘ [ToBTOpeHne u 06001IeHNE 3HAHNWN OCHOBHBIX Pa3/esioB KypcoB 8-9 kjaccoB |5 ‘
Hroro no pazaeny )
Pe3epBHOE Bpemsi 2
OO611ee KOJITUYECTBO YaCOB MO MpOrpaMmMme 99 ] 9




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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