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IHHOACHUTEJIBHASA 3ATINCKA

ITporpamma 1o XMMHU Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM NPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a takke Ha OCHOBE (heaepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparu.

[Iporpamma mo xuMuu HaéT MpeACTaBICHUE O MeEsAX, oOmeil crpareruu oOydeHUs,
BOCITUTAHWS W Pa3BUTHS OOYYAIONUXCS CpPEACTBAMH Y4EOHOrO IIpeIMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYPUPOBAHUE 110 pa3aciaM U TCMaM IMpOorpamMmsbl 10 XUMHHU, OMPECACITIACT KOJTMUCCTBCHHBLIC
M KAYeCTBCHHBIC XapaKTEPHUCTUKH COJICPKAHUS, PEKOMEHAYEMYI0 IOCIIeIOBATEIHLHOCTD
U3YYEHUS XUMHUHU C YU4ETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHwsl, a TAKKe TPeOOBAHUI K pe3ybTaTaM O00yICHHSI XUMUHN
Ha YypOBHE TIIeJeil W3ydeHUs TpeJAMeTa W OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOM
NESTETHFHOCTH 00yUarOIIerocst I0 OCBOEHUIO YIeOHOTO COJEpKaHMUSL.

3HaHWE XUMUHU CIYKHT OCHOBOM /11 ()OPMHUPOBAHUS MUPOBO33PEHUST 00yUaIOIIEerocsi, ero
MIpe/ICTaBICHU 0 MaTepualbHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMBIE XUMHEH
MpEACTAaBJICHUA O B3AaUMOIIPEBPAIICHUAX OSHEPTUN U 00 OBOJIIOIMHU BEIICCTB B IIPUPOJLC, O IMYTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH sl caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPhI
JUYHOCTH, €€ o011ei 1 QyHKIIMOHATBLHOM rPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHKE MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH oOyuarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHabHOM e TEIbHOCTH;

3HAaKOMUT CO CHCHI/IQ)I/IKOI;'I HAyYHOI'0 MBbIIUJICHHUS, 3aKIIaJAbIBACT OCHOBBI HEJIOCTHOI'O
B3rjiasAga Ha  CIHUHCTBO npupoabl MW YCJIOBCKa, ABIICTCA  OTBCTCTBCHHBIM 9TalloM
B (bOpMI/IpOBaHI/II/I CCTGCTBGHHO'Hay‘lHOﬁ I'PaMOTHOCTH o6yqa10umxc;1;

crocoOcTByeT (OPMHPOBAHUIO I[EHHOCTHOTO OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K 4YEIOBEKY, BHOCHUT CBOH BKJIAJ B DKOJIOTHYECKOE OOpa3oBaHHE
oOyuaronuxcs.

JlaHHbIe HampaBiIeHHs B OOy4e€HMM XUMHUHU O0ecreuuBaroTcs creunukoil coaepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarornyeckd afanTHPOBAaHHBIM OTpPaKEHUEM
0a30B0il HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kpr XMMHUHU Ha YPOBHE OCHOBHOTO O6IJ.[CFO O6pa3OBaHI/I}I OPUCHTHUPOBAH HA OCBOCHUC
O6y‘~IaIOH_II/IMI/IC${ CUCTCMBbI NICPBOHAYAJIbHBIX MOHSITUM XUMHH, OCHOB HCOpFaHquCKOﬁ XUMHHU 1
HCKOTOPBIX OTACIBHBIX 3HAYUMbIX MOHATHUH opr: aHUYECKOM XUMUM.



CtpykTypa coaepskaHusi MPOrpaMMBbl 10 XHMMHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XMMHYecKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHHUH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— [lepuoanueckoro 3akoHa /. 1. MenpeneeBa Kak OCHOBHOTO 3aKOHA XUMHUH;
— YUCHHA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— MpPEACTaBICHUN 00 IMEKTPOTUTUYECKON TUCCOLMAIMH BEIIECTB B pacTBOpaXx.

Teopernueckne 3HaHUSA PAcCMATPHUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MIPAKTUYECKOTO MPUMEHEHHS U MOJyYEHUS N3y4aeMBbIX BEIIECTB.

OcBoeHne MNporpaMMbl MO XHMHH CIOCOOCTBYET (DOPMHUPOBAHMUIO TPEACTABIECHUS O
XUMUYECKOM COCTABISAIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. VM3yueHue xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuit Mupy», «buomnorus. 5—7 kinacce» u «D@u3mnka. 7 Kiacey.

[Ipyu n3yueHun XUMUU MPOUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITeTbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aJiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (haKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHUH M UX HIPUMEHEHMH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

HpI/I HU3YyYCHHUU XMMHUU Ha YPOBHC OCHOBHOTO O6H_ICFO O6pa30BaHI/I$I BaXHOC 3HA4YCHUC
ano6peJ1H TakKuC L CJIN, KaK:

- (I)OpMI/IpOBaHI/Ie HHTCIJUICKTYAaJIbHO paSBHTOﬁ JINYHOCTHU, TrOTOBOHN K CaMOO6pa3OBaHI/IIO,
COTPYAHHUYCCTBY, CaMOCTOATCIIbBHOMY HPHUHATUIO peH.IeHHﬁ, crmocoOHoO aalITUPOBATLCA K
6LICTpO MCHANOIIUMCS YCIIOBUSAM KU3HU;

— HAIIPaBJICHHOCTb O6y‘IeHI/IH Ha CHCTCMAaTUYCCKOC HpI/IO6H_IeHI/Ie 06y‘-18.I-OIJ_II/IXC}I K
CaMOCTOSATEIbHOMI MMO3HABaTEIbLHOM ACATCIIBHOCTH, HAay4YHbIM METOJaM IIO3HAaHU,
(I)OpMI/Ip}IIOH_II/IM MOTHUBAIIUIO U PAa3BUTUC CIIOCOOHOCTEH K XUMUWU,

— obecrieyeHue YCIOBUM, CIIOCOOCTBYIOUIUX NPUOOPETEHHIO OO0YYalOUIUMUCS OIbITa
pa3HOOOpa3HON NEesTeTbHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIHH ), MMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JIIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (opmupoBanue o0rIel QyHKIMOHATBHON U €CTECTBEHHO-HAYYHOUW IPAaMOTHOCTH, B TOM
quclie YMEHUI OOBSICHATh M OLICHUBAThH SIBICHUS OKPYXKAIOIIETO MHUpPA, MCIONB3YS 3HAHUS H



OMBIT, TIOJyYEHHBIC MPH HW3YYEHUH XHMHH, MPHUMEHATh HMX IPH pPELICHHH MpodiieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACITECIBHOCTH;

- (hopmupoBaHue y 00yJaAIOMIUXCS TYMAHHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHWHA JJI1 BBIPAOOTKH 3KOJOTHYECKH IEIeCO00pa3HOTr0 MOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTU B LEJISIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBALIMH K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY
npouIIs U HAIIPAaBICHHOCTH JaJbHEUIIETO 00yIeHHS.

OOmiee 4ncio 4acoB, OTBENEHHBIX /ISl M3YYCHHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 Jaca B HEJEIIHO).

COILEP KXAHUE OBYUYEHUA
8 KVIACC
IlepBOHaYaJIbHBbIE XMMHUYECKHE TOHATHUS

[Ipenmer xumun. Poiab XuMHM B JKM3HM 4YeJOBEKAa. XHUMHS B CHUCTeME HayK. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BelIECTB. ArperatHoe coctosiHue BemectB. [lonsitue o
MeTOJIaX MO3HaHUs B XUMHH. UucThie BemecTBa U cMecH. CriocoObl pa3iesieHusi CMECEH.

AToMBI U MOJICKYJIbI. Xumudeckue d3IeMeHThl. CHMBOJBI XUMHYECKHX DIIEMEHTOB.
HpOCTBIG " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ'ICKYHHPHOC YUYCHHUC.

Xumuaeckas (bOpMy.]'Ia. BamenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIApHas
Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JIEMCHTA B COCAUHCHUU.

KommuecTtBo BemecTsa. Mouib. MOJ'IHpHaH Macca. B3aumocBs3b KOJIN4YE€CTBAa, MaCChbl U
qucia CTPYKTYPHBIX CAUHUAIL] BCIICCTBA. Pacuérnl o q)OpMyJ'IaM XHUMHNYCCKUX COG,I[I/IHGHPlﬁ.

Ou3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHUECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMUYECKUE ypaBHEeHUs. Kitaccupukanms XMMHYSCKUX peaKinuit
(coenuHEHHMS, pa3JIoKECHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCyA0H, MpaBwiaMu paboThl B jJabopaTopuu U Hpuémamu
oOpamieHus ¢ jga0opaTOpHbIM 00OpPYJOBAHUEM, M3yU€HHE M ONUCAHHE (U3UYECKUX CBOWCTB
00pa310B HEOPraHUYECKHUX BEIECTB, HabIroieHNe pU3nUecKuX (TIaBlIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KHIEHHUE M KOHJIEHCAIUsA BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
MPOKaJIMBaHUE METHON MPOBOJIOKHU, B3aUMOICHCTBHE Mella C KUCIOTOMN) sIBJICHUH, HaOI0AeHne
U ONHCAaHME TMPU3HAKOB MPOTEKAHMsSI XUMHUYECKMX peakuuil (pas3jlio)KeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pasnokenue runpokcuna meau (II) mpu
HarpeBaHMHM, B3auMoJeicTBUe jkene3a ¢ pacTBopoM coiau menu (II), m3ydenuwe crnoco6oB



paszenieHuss CMeceil: C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUWE, BHIAPUBAHME, JAUCTUIUIALINA,
xpomatorpadus, MpPOBEICHWE OYUCTKA TOBAPEHHOW COJNM, HAONIOJEHUEe U OIHUCAHHE
pe3yJIbTaTOB IPOBEAEHUS OIbITa, WIIOCTPUPYIOLIErO 3aKOH COXPaHEHMs] MacChl, CO3JaHUE
MO/IeJ e MOJIEKYIT (IIapOCTEeP KHEBBIX).

Ba:xHelinme NpPpEeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Boznyx — cmeck razoB. CocraB Bo3myxa. Kuciopox — 31€MEHT M NPOCTOE BELIECTBO.
HaxoxnaeHnue kuciopojia B npupoje, Gpu3nyeckue U XMMHUUECKHUE CBOMCTBA (peakMu TOPEHHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CnocoObl NOMy4deHHs KUCiIOpoja B Jjaboparopuud U
IpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B npupoze. O30H — aJulOTpOINHAs MOIUBUKAIHS
KHCIIOPOAA.

TemoBoil 3¢ddexT XumMuyeckol peakuuu, TEPMOXMMMUYECKHE YypaBHEHUS, JK30- U
SHJIOTEPMHUYECKUE peakuuu. TOIUMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCUIIEHUE
MApPHUKOBOTO 3P QeKTa, pa3pyLUIeHHe 030HOBOTO CIOS.

Bonopon — »snemeHT u mpocroe BemiectBo. HaxoxkaeHue Bojopoaa B IPHPOJIE,
¢bu3nueckrue 1 XMuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI notyueHus. Kuciaore! u conu.

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopel. Hacelennsle un
HEHACBIIEHHbIE PAacTBOpPBL. PacTBOpHMOCTH BellecTB B BojAe. MaccoBas 10Jis1 BEIIECTBA B
pactBope. XuMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHE MPUPOIHBIX BOJA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BO.

Knaccudukanus neopranmueckux coeaumHeHui. Oxcuawl. Kiaccudukamuss OKCHIOB:
coJsieoOpa3ymoire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszyromue. HoMeHnknarypa
okcu10B. DU3NUYECKUEe U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHre OKCUIoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIEIOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuii. dusznyeckne M XMMHUYECKHE CBOWCTBAa OcHOBaHuil. llosydyenue
OCHOBAaHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa xkucinot. @u3nyecKkue U XUMUYECKHE
cBoiicTBa Kuciot. Pax akruBnoctu metauioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenknatypa coneil. dusnueckue U XxuMuueckue cBoiictBa coseil. Ilomyuenue
COJIEN.

I'enernueckas CBsA3b MEXKAY KIaCCaMU HEOPTraHUYECKUX COEAMHEHUN.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJIeIeHHe COoJepKaHUs KUCIOpoJa B BO3IyXe, MOJMydeHHe, cOOMpaHue,
pacmo3HaBaHHe M M3y4yeHHE CBOWCTB KHUCIOpOJa, HAOMIOJEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIJIOPOJIOM M YCJIOBUS BO3HMKHOBEHHUS U MpEKpalleHusi ropeHus (moxkapa), 03HAKOMIICHHE C
oOpa3llaMi OKCHIOB W ONHUCAHHE WX CBOICTB, MOJYy4YeHHE, COOMpaHHeE, pacro3HaBaHUE U
M3y4YeHHE CBOMCTB BOJOpoja (TOpeHHe), B3aumMojeicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOKHO HCTOJIB30BaHUE BHACOMATEPUAIOB), HAOMIOACHHE 00pa3lloB BEIIECTB KOJTHMUYECTBOM



1 moub, uccaenoBaHUEe OCOOEHHOCTEM PACTBOPEHUS BEILECTB C Pa3IMYHON PaCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHOM MacCOBOM JOJIEHW pPacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBUE BOABl C MeTa/ylaMH (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HUCCIIEAOBaHUE OOPa3lI0OB HEOPraHMYECKUX BEIECTB PAa3IUYHBIX KIIACCOB,
HaOIroIeHue M3MEHEHHsI OKPAacKH WHAMKATOPOB B PAacTBOpAaxX KUCIOT W WLIENOYEH, M3ydyeHHE
B3aumojieiictBusi okcuna menu (II) ¢ pactBopom cepHOW KHUCIOTBHI, KHUCIOT C METajUlaMHy,
peakuuii HEWTpaau3aluM, IIOJYyYCHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHECHUI.

IMepuoguveckuii 3akon u Ilepuoamyeckasi cucrema xumuuyeckux 3jiemenros /I, WU.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKast CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[IepBbie MONBITKH KiIacCU(UKALUN XUMUUECKUX 3J1eMeHTOB. [IoHATHE O TpyIax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIE€JOYHO3EMENIbHbIE METaJulbl, TaJOreHbl, WHEPTHBIE Tas3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUABI U THIPOKCUIBL.

[lepmognueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHMX 3JIeMEHTOB [l
N. Menneneea. Kopotkonepuoanas u miuHHOnepuoanas (opmsl Ilepuonnyeckoil cuctemsl
xumuueckux osnemeHtoB [I. U. MenneneeBa. llepumonsl u rpynnbl. PU3HYECKHN CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sjep. WM3otombl. InektpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUECKUX AIEMEHTOB [leproaudeckoit cucTempl
. W. MenneneeBa. XapakTepUCTMKA XUMHYECKOTO OJJIEMEHTA M0 €ro IMOJIOXKEHUIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA panyCca aTOMOB XUMHUUYCCKUX BJIEMCHTOB, METAINIMYCCKHUX U
HEMETaJUIMYECKUX CBOMCTB 110 rpymmnam 1 nepuogam.

3nauenue Ilepuoanueckoro 3akona u [leproauueckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKU U nipakTuku. 1. V1. MenaeneeB — yu€HbI U IpakIaHUH.

XuMmuyeckas CBSI3b. KoBanenrnas (monsipHas u HENOJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEIHHOCTh XUMUYECKHIX AJIEMEHTOB. MloHHAas CBS3b.

Crenenb okuciaeHUsI. OKUCINTEIbHO-BOCCTAHOBUTEILHBIC PCaKIuu. Hpoueccm OKHCJICHUA
" BoccTaHoBIeHHA. OKHUCIIMTENIM U BOCCTAHOBHUTEIIH.

Xumuueckuii Ikcnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aWMOJICHCTBUE THIPOKCHUIA
LMHKA C pAacTBOpPaMH KHUCJIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mescnpeomemmnule ceasu

Peanuzarust MeXnpeaMEeTHBIX CBSI3€W MPU W3YYEHUU XUMHUU B 8 KJlacce OCYIIECTBIAETCS

4gcpe3 HUCIOJIb30BAHUC KakK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOHHTHﬁ,
ABJIIFIOINUXCA CUCTEMHBIMU UIS OTACIIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOT'O ITUKIJIA.



OO01ue ecTeCTBeHHO-HAYYHBIE TIOHSTUS: HAyYHBINH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CHUHTE3, KIAcCHU(pUKAIUs, MEePHUOJUIHOCTh, HAOIIOEHUE, OJKCIEPUMEHT, MOICITUPOBaHUE,
HU3MEPEHHE, MOJICIIb, SIBJICHUE.

@dus3uKa: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HN30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, DSJICKTPUYCCKUI 3apsi, BEIIECTBO, TelIO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'a3, (1)I/I3I/I‘~I€CKI/I€ BCJIIMYHMHBI, COUHUIIBI I/I3MepeHI/I$[, KOCMOC, IIIIaHECTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHbIE TOPOIBI, TOJIE3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo u xXumMu4eckasi peakuusi

[lepuonuueckuii  3akoH. Ilepuomnueckas cucTemMa XUMHYECKHX d3JeMEeHTOB /I,
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOWCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TEPHOJOB, Kajaus, KaJIbIHSI W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIO)KEHUEM 3JIEMEHTOB B [leproanueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelIecTBAa: BHUJBl XMMHYECKOW CBA3U. THUMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIMA KPHUCTAUIMYECKOM PEmETKH W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XHMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XuMU4ecKHX peakluid MO pa3IUYHbIM MpH3HAKaM ([0 YHUCITY U COCTaBy
YYacTBYIOIIMX B pEaKUWU BEHIECTB, IO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHUIO CTeleHei
OKHUCJICHUS XUMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajau3aropa). DK30- U
SHA0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuueckoi peakiuu. [loHstue 06 oOpaTUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. [loHsaTe o XuMHYEeCKOM paBHOBecMU. DakTOphbl, BIHUAOIIME HA CKOPOCTh
XUMHYECKOHN peaklny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pcCaKnuy, 3J'IeKTp0HHBII>i OajaHC OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBbHOM peaKkuunun. CocrapieHne ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOTO Oananca.

Teopm{ BHCKTpOHHTquCKOﬁ JUCCOMaIIu. 3HeKTp0J’II/ITH N HEIJICKTPOJIUTEI. KaTI/IOHH,
aHUOHBI. MeXaHu3M JIHUCCOIMAIlUM BEIIECTB C pa3jInuHbIMU  BUIaAMHU XUMHYECKOM CBS3H.
Cremnenb JUCCOHAIIH. CunbHbIC U cl1a0bIe OJICKTPOJIUTHI.

Peakuuu noHHOTO obOMeHa. YcioBus IMPOTCKAaHUA peakunﬁ HOHHOI'O 06MCHa, IOJIHBIC U
COKpaH_IéHHLIC HOHHBIC YpaBHCHU peaKuHﬁ. CsoiicTBa KHUCJIOT, OCHOBaHHI U COJIeM B CBETE



MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE PEakIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJSAMH KPHCTALUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ajiMasa), CIOXKHBIX BEIIECTB (XJOpUaa HaTpus),
WCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEakIuu OT BO3ACHCTBUS Pa3IMYHBIX
(baKkToOpoB, HMCCIENIOBAHUE SJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOIECCA AUCCOIHMAIMU
KUCJIOT, MIeJo4edl M cojeld (BO3MOXKHO HCIOJIB30BaHME BHAEO MAaTepUalioB), IPOBEICHUE
OTBITOB, WIIIOCTPUPYIOLIUX NpPU3HAKU MPOTEKAHUS pPEaKUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocajJka, BBIJCTICHHE Ta3a, 0Opa3oBaHHWE BOJBI), OIBITOB, WUIFOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX PEaKIHid (TOPEHUE, PeaKIUl pPasiIokKEeHUs, COCIMHEHUS),
pacro3HaBaHHe HEOPraHWYECKHX BEUIECTB C TIOMOUIbIO KAaYeCTBEHHBIX pPEaKIMi Ha HOHBI,
pelieHne SKCIepuMEHTaIbHBIX 3a1a4.

HeMmeTanabl M MX coeTUHEHUS

OOmast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHMsI aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHwe U (pU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHYECKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HeMeTalllaMu,
menouamu).  XsopoBogopord. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
nmpuMeHeHue. JleficTBre XJ1opa 1 XJIOPOBOJOPOIa Ha OPTaHU3M 4YeI0BeKa. BaxkHenue Xiaopuisl
U UX HaXO0XICHHE B IIPUPOJIE.

OO6mrast xapakrtepucThka 53JeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3MUecKkue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cepbl. AJUTIOTPOTIHBIE MOAU(UKAIIMKA KUCIOPOJa M cepbl. XUMHYECKHE CBOMCTBA
cepol. CepoBoaopoa, cTpoeHue, (U3MYECKHe M XUMUYeCKHe cBOMcTBa. OKCHIBI Cephl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak WpeACTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XUMHUYECKUE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO CHoco0a MojydyeHus cepHoil kucnotel. [Ipumenenue
cepHoOl KucioThl. Cou cepHOM KUCIOThI, KaYeCTBEHHAsI peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHYECKOE 3arpsi3HEHUE OKpYXalollel cpelsl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arpsi3HEHUE BO3JlyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPAILCHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMsS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacnpoCTpaHEHHWE B TpHpoAe, (U3MYECKHe WU
XUMHUYEeCKHe cBoiicTBa. KpyroBopoT a3ora B mpupoae. AMMHUAK, €ro pU3NIECKUEe U XMMUYECKUE
CBOMCTBA, MoJTy4eHue u npuMeHenue. Coy aMMOHUS, UX (pU3nYecKue U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IMOJydeHHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0oOLIMe Kak MpeACTaBUTENs Kilacca KHCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuil. XUMHUYeCKOe 3arpsi3HeHHEe OKpYXKaroIlel cpesibl COeIMHEHUAMHU a30Ta (KMCIOTHbIE
JIOX/IM, 3arps3HEHHe BO3JyXa, MOuYBbl M BOA0EMOB). Pocdop, amioTpomHble MOAUPUKALUH
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxecun docdopa (V) n dpocdopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcnosnb3oBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YI0OpEHHA.

OOmast xapakrepuctuka s1meMeHToB I[VA-rpynnbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpOo, alUIOTPONHbIE MOJU(HUKAIINN, pACIPOCTPaHEHHE B



npupoze, pusnueckue U XuMuueckue cBoicTa. Azncopouust. Kpyrosopot yriepoaa B npupoze.
Oxcunpl yriaepona, ux (pU3NYECKUE U XUMUYECKHE CBOMCTBA, JICHCTBHE Ha KUBBIE OPraHU3MBI,
HOJTy4eHHe U MPUMEHEHHE. JKOJOTHUeCKUe MpoliIeMbl, cBI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a III00aTbHOTO TOTEIJICHUS KIUMarta, MapHUKOBBIH 3¢ ¢eKT. YrojapHas KHciaoTa u eé
conM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBa, MOJy4YeHHWE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIIMHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHbIe MOHATHUS 00 OPraHWYECKUX BEHIECTBAX KaK O COCIMHEHMSIX Yriepoja
(MeTaH, »9TaH, OTWJICH, AalE€TWICH, O3TAaHOJ, TJULEPUH, YKCycHas kuciorta). I[IpupomaHbie
WCTOYHUKH YTIIEBOAOPOJOB (yroijib, MPHUPOJHBIA Ta3, HEPTh), MPOAYKTHI HX IEepepadOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [IoHATHE 0O OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, YIrJeBoJax — W HMX POJM B JKU3HU YeJOBeKa. MarepuaabHOE €IWHCTBO
OPraHWYECKUX U HEOPTAaHUYECKUX COCTUHECHHIM.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBa, MOJYy4eHHE W NPUMEHEHUE.
CoenunHenus kpemHuss B mnpupone. OOmme mnpenacrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBOU kucnote. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOWTENIbHbIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnEepuUMeHm .

n3ydeHre oOpas3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TIPOBEIICHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPHUI-MOHBI W HAOIIOJCHUE NMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaronme (GU3NIECKUE W XMUMUYECKHAE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUH (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C O0O0pa3laMu XJIOPHAOB (TaJOreHHUIOB),
O3HaKOMJICHHE ¢ oOpa3nmamu cepbl U e€ COCOUHCHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHJICOMATEepHaJOB), HAONIOJGHWE TMpollecca OOyriauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI, U3y4EeHHE XHMHUYECKHX CBOWMCTB Pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBCHHOUN peakiuu Ha cyabparT-uoH U HaONIOJIeHHE NpU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa M uX coenuHEHHUU
(BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3liaMu a30THBIX U POCPOPHBIX yA0OpCHUH,
MOJIydeHUE, COOMpaHHe, paclo3HAaBaHHE W UW3YyYCHHE CBOWCTB aMMHaKa, IPOBEICHUEC
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHS W QochaT-HOH W W3YYCHUE TMPHU3HAKOB UX
MPOTEKaHMsI, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW A30THOW KHCIOTBI C MEIbI0 (BO3MOXHO
UCIIOJIb30BAHUE BUACOMATEPHAJIOB), M3YYEHUE MOJIENICH KPHCTALITMUECKUX PEMIETOK anMasa,
rpaduTa, (QyuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aacopOIMM PacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIIEM M YCTPONCTBOM MPOTHBOra3a, MOJy4YeHUe, COOMpaHue, pacro3HaBaHue
U M3y4YCHHUE CBOWMCTB YIJICKHCIIOTO ra3a, MPOBEJCHUE KAYEeCTBCHHBIX PEakiuii Ha kKapOOHAT U
CHJIMKAT-HOHBl M W3Y4YCHUE TIPU3HAKOB WX MPOTEKaHHs, O3HAKOMJICHHE C TPOJyKIUCH
CIJIMKATHON TMPOMBINIJICHHOCTH, PEHICHHE JKCIIEPUMEHTANBHBIX 3a1ad 1mo TeMe «Baknelinue
HEMETAILTIbl U UX COCTUHEHUS.

MeTa/jIbl 1 HX COCAMHEHUS

O6ma51 XapaKTCpUCTUKAa XUMHUUYCCKUX DJJICMCHTOB — MCTAJJIOB Ha OCHOBAaHHHU HX
ITIOJIOXKCHHA B HCpHO,Z[PI‘IGCKOfI CUCTEME XUMHUYCCKUX DJICMCHTOB I[ H. MenaeneeBa u CTPOCHUA
aTOMOB. CTpOCHI/Ie MeTaUIoB. MeTrainueckas CBA3b M MeTauIddecKas KpuUCTalNINYCCKasd
peméTKa. BHCKTpOXI/IMI/I‘{CCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MeTaIoB. DU3MYECKUE U XUMHYSCKUE
CBOMCTBa METAJIJIOB. OGH_II/IC CITOCOOBI TOJIY4CHHA MCTAJUIOB. Ilonstue o KOppO3uu METalIoOB,



OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3un. CIiaBsl (CTallb, YyT'YH, TIOPATIOMHHHA, OpOH3a) U
WX MPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[Ilenounble METAILIBL: MIOJI0KEHNE B lleproaudyeckoi cucreMe XMMUYECKUX dJIEMEHTOB J1.
N. MeHnneneeBa, CTpOCHUE UX aTOMOB, HaxOX[cHHE B mpupone. Pusndyeckue U XUMHUYECKUE
CBOJCTBa (Ha nmpuMepe HaTpus U Kainus). OKCuAbl U TUAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJI0YHBIX METAJUIOB U UX COCIMHEHUI.

[Ileno4yHo3eMenbHBIE METAUIBl MAarHWd W KalbLUi: MOJOXeHue B Ilepuogudeckoit
cucremMe xuMuueckux sneMeHtoB [[. M. MenaeneeBa, CTpO€HME HMX aTOMOB, HAaXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kajblusa. BakHeillme coenruHeHus
Kanpus (OKCHJI, THAPOKCU, coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMI: T0JI0keHME B [lepmoaudeckoil cHCcTeMe XUMHYECKHX dJeMeHTOB [l
N. MengeneeBa, CTpOCHHE aTroMa, HAXOXKJACHHE B Tmpupojae. PU3MYECKHE W XUMHYECKHE
CBOMCTBa amOMUHUSA. AMQOTEpHBIE CBOICTBA OKCUA U THAPOKCUAA aTIOMUHUSL.

Kenezo: mnomoxenne B Ilepuoguyeckoil cucTeMe XUMHYECKHX d3jieMeHTOB [l
N. MengeneeBa, CTpO€HHE aToOMa, HAXOXKJACHWE B Tmpupojae. PU3MYECKHE U XUMHYECKUE
cBoiicTBa xene3a. Okcuabl, TuIpokcuabl U conu xenesa (I1I) u xenesa (II1), ux cocras, cBoiicTBa
U TIOJTyYEeHHE.

Xumuueckuii IKCnEepuUMeHm .

O3HaKOMJICHHE C oOpa3laMu METAJUIOB M CIUIABOB, WX (U3NYECKUMHU CBOWCTBAMH,
W3yYeHHE PEe3yAbTATOB KOPPO3HH METAIUIOB (BO3MOXKHO HWCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBHUSI OKCH/IA KAJIBIUS U HATPUS C BOJOH (BO3MOXKHO MCIOJIh30BaHUE
BHJICOMATEPUAIIOB), HCCIICOBAaHUE CBOWCTB KECTKOM BOJBI, IMpoIlecca TOPEHUsS Kele3a B
Kuciopoge  (BO3MOXKHO — HCIOJB30BAHHME  BUACOMATEPHATOB), TPU3HAKOB  IPOTEKAaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIUs, aJFOMHUHUS, IIMHKA, xene3a (II) u xenesa
(I11), memu (I1), HaGmroIeHNE M OMKMCAHUE MPOIIECCOB OKPAITMBAHMS IJIAMEHHM MOHAMH HATPUS,
KaJusi ¥ Kaiblusl (BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAIIOB), HCCICIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHIA aTFOMUHHS M TUIAPOKCH/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4 10
TeMe «BakHeHIe MeTaIbl U KX COSAUHEHHS.

X¥MHUSA U OKpYKAaIIas cpeaa
BemectBa u Marepuasibl B MOBCEIHEBHOM >KM3HU 4esioBeka. be3onacHoe ucmosib30BaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momMoImipb Npu XUMHUYECKUX OXKOrax u

OTpaBJICHUAX.

XUMHUECKOe 3arps3HeHNE OKpYyKarollel cpeapl (peaenbHas JoMycTUMasi KOHIEHTpalus
Beniects, aanee — [1IK). Poab XuMuM B perieHnu 3K0JI0rHYeCKUX MpooIieM.

Xumuueckuii Ixcnepumenm:
M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mesicnpeomemmunie cea3u



Peanuzanus MeXnpeaIMETHBIX CBS3€H MPU U3yYEHUM XUMUU B 9 Kilacce OCYILLECTBIISIETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIIOLUXCS] CACTEMHBIMU 11 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKIIA.

OO01mue ecTecTBeHHO-HAYYHbIE TIOHATHS: HaydHbIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, Kiaccudukamus, MNePUOJUIHOCTb, HAOMIOACHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
HU3MEpeHue, MOJICITb, SIBJICHUE, TAPHUKOBEIN 3(D()EeKT, TEXHOIOT s, MaTePHAIIBI.

®dusnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJICKYJa, OJJIEKTPUYECKUM 3apsijl, MPOBOJHHKH, TMOJYIPOBOIHUKH,
TVDIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAs pPEIMIETKA, CIUIaBbl, (PU3WYECKHUE BEIIMUUHBI,
€AMHUIBI U3MEPEHUsI, KOCMUUECKOEe MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMa, MHHEpAJIbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOIBI, TOJIC3HBIC
HCKOITaCMBIC, TOIIJIIMBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yIbTAThl OCBOCHUSI IPOTPAaMMbl OCHOBHOT'O 00111er0 00pa30BaHusl JOCTUTAIOTCS
B X0Jie OOy4eHHUs! XUMHUHU B €IUHCTBE Y4eOHON U BOCIUTATEIbHON JAESITENFHOCTH B COOTBETCTBUU
C  TPaaUIMOHHBIMM  POCCUMCKHUMHM  COLUUOKYJIbTYPHBIMU W  JYXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMM, MPUHATHIMU B OOIIECTBE NMpPaBWJIAMH U HOPMaMH IMOBEACHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIUATIM3AIIMY 00YyUYaOIIUXCSI.

JImyHOCTHEBIE PE3YIIbTATBI OTPAXAKOT TI'OTOBHOCTH o6yqa}oumxc;1 PYKOBOACTBOBATHCA
CHCTEMOM ITO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B YaCTHU:

1) NaTpHOTHYECKOT0 BOCIIUTAHUS:

HEHHOCTHOI'O OTHOLICHUA K OTCYECCTBCHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY U HAYYHOMY
HacCJICIu0, IMOHMMaHHA 3HAYCHHA XUMHYECKOM HAayKH B JXHU3HHU COBPCMCHHOI'O 06I_HGCTBa,
CIIOCOOHOCTH BJIaACTH ,HOCTOBCpHOﬁ I/IH(1)OpMaI_II/ICI71 O NIEPCHOBBIX NOCTHIKCHUAX M OTKPBITHAX
MHpOBOﬁ U OTCYECTBEHHOU XUMHH, 3aUHTCPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBC
MHpa u O6H_ICCTB3.;

2) rpaIaHCKOr0 BOCIIUTAHMS:

OpeACTaBJICHUA O COLNUAJIBHBIX HOpMax M IIpaBUJIAX MCKIMYHOCTHBIX OTHOIIIGHUM B
KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6H_[eCTBeHHO HOHC3HOﬁ, yqe6H0-
HCCHCHOB&TCHLCKOﬁ, TBOp‘-ICCKOﬁ " ApYrux BUJax ACATCIbHOCTH, TOTOBHOCTHU K pa3H006pa3H0171
COBMECTHOM OEATEILHOCTH IIpU BBIIIOJITHCHHUN y‘-IC6HLIX, IIO3HAaBAaTCJIBHBIX 3a7a4, BBIIIOJTHCHHH
XUMHUYCCKHUX SKCIICPUMCHTOB, CO3AaHUN y‘-IeGHLIX MMPOCKTOB, CTPCMIICHUSA K B3aMMOIIOHUMAHWUIO
W B3auMOIIOMOIIM B MpPOLECCE 3TOH yqe6H0171 ACATCIBHOCTH, T'OTOBHOCTH OIICHUBATb CBOE



IIOBEJICHUE U TOCTYIKM CBOUX TOBapHILEH C IMO3ULUU HPAaBCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

3) LHEHHOCTH HAYYHOI'O IIO3HAHUSA

MHPOBO33PEHUYECKUE  MPEACTABICHUS O  BEIIECTBE U  XMMHMUYECKOM  peakuuw,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKd M COCTABISIOLIUME OCHOBY s
MIOHUMAaHMUsl  CYIIHOCTH HAy4HOW KapTHMHbl MHpa, IMpeACTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJAbI, B3aUMOCBA3SIX UEIOBEKA C MPUPOJHON Cpeloi, o poJin
XMMMHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATENIbHBIE MOTHBBI, HANPABJICHHBIE HA IIOJIY4YEHHE HOBBIX 3HAHMW 10 XHUMHH,
HEoOXouMBble 151 OOBACHEHHUs HaONIOaeMbIX TMPOLECCOB U SBJICHUH, I03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOMN JUTEPATypOM, IOCTYHMHBIMU TEXHHYECKHMMH CpPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEIBCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHs B AaJbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aKOTOJIsA, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBUa OE30MaCHOCTH TPH OOpalleHHH ¢ XUMHYSCKHMMH BEIIECTBAMU B OBITY W pealbHOMN
KHU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPAaKTUYECKOMY U3yYCHHIO Mpodeccuil U TpyAa pa3InMuyHOro poja, yBaKEHUE K
TpyAy U pe3yibTaTaM TPYIOBOH MAEATENbHOCTH, B TOM 4YHCJIE€ HAa OCHOBE MPUMEHEHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil nmpodecCHOoHaIbHONW AEATeIbHOCTH U
pa3BUTUS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJAITUPOBATHCS B MPOGECCHOHATIBHON CPE/IE;

6) 3K0JIOrHYeCKOro BOCIUTAHHUSI:

3KOJIOTHYCCKH uenecoo6paaHoe OTHOILICHHEC K IMPUPOAC KAK UCTOYHUKY KU3HU Ha 3CMH6,
OCHOBE €€ CymieCTBOBAHUs, NMOHUMAaHHUEC NEHHOCTHU 3O0POBOTO U 0e30macHoro O6p333 KH3HHU,
OTBCTCTBCHHOC OTHOHNICHHUEC K CO6CTB€‘HHOMy (I)I/ISI/ILIGCKOMy U TICUXUYCCKOMY 3I0POBLIO,
OCO3HAaHUC ICHHOCTHU CO6J'II-OI[€HI/ISI IMpaBuJI 0€30IMacHOTO MOBEACHUS IIPHU pa60Te C B€IICCTBaMu,
a TaKKC B CUTyallUAX, YI'pOXKAOMIUX 3JOPOBbIO U ) KU3HU HMHeﬁ;

CIIOCOOHOCTHU NPUMCHATH 3HAHUA, IMMOJTY4YAaCMBbIC IIPpU U3YUYCHUU XUMUH, JIS1 PCIICHUA
3aaa4, CBA3aHHBIX C OI(py}KaIOII_ICﬁ HpHpO,I[HOfI CpC,Z[OfI, JJId IOBBIIIICHHUA YPOBHS 9KOJIOTUYECKOM
KYJIbTYPbI, OCO3HAHUSA r00aIbHOTO XapaKTepa 3KOJOTHUYCCKUX HpOGJ’IeM u HyTCI>'I X pCHICHUA
oCpeaACTBOM METOJA0B XUMHUH, S3KOJIOTHYCCKOI'O0 MBINUIJICHUA, YMCHUA PYKOBOACTBOBATHLCA UM B
HO3HaBaTCJlLHOf/'I, KOMMYHHKaTHBHOﬁ U COLMATIbHOM IMPpaKTHUKE.



METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3yJAbTaTOB BBIACISAIOT 3HAYUMbIE JUIS  (OPMHPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHS, MPHUHIUI, TUIIOTE3a, (aKT, CHCTeMa,
IIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
IIpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX IPEIMETOB (POPMUPOBATH MIPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTUHE MMpa, U YHHUBEpCaJlbHbIE ydeOHbIE AEHUCTBUS (IIO3HABATEIIbHBIE,
KOMMYHUKATHBHBIE, PEryJISTHBHBIE), KOTOpPbIE O0ECIeYnBaOT (POPMHPOBAHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOH eATEILHOCTH.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelCcTBUSA
ba3oBble Jornveckue aelcTBUS:

YMEHHUS HCIIOJIb30BATh MNMPUEMBI JIOTUYECKOTO MBIIUICHHsS IIPU OCBOCHHM 3HAHMIA:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHI  (BBIAEISATH UX XapaKTepHblE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCIOIB30BaTh MOHATUS i1 00BSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMpAThb OCHOBAaHUS M KPUTEPUM Ui KIACCH(PUKAIUU
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIICICTBEHHBIE CBSI3H
MeXay 00bEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyX/IeHUs! (MHAYKTUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIbI U 3aKIIIOUEHMUS;

YMEHHE NPUMEHATh B IpOIECCe MO3HAHUS MOHATHS (MPEAMETHbIE M METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MpUMEHsIeMble B XUMHHM MOJIeJIbHbIE MPEICTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMyna M ypaBHEHHE XHUMHYECKOW peakuuh — TMpU pelieHnd YydeOHo-
MO3HABATENbHBIX 33/7a4, C Y4€TOM OSTUX MOJENBHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKIH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYUS B U3y4aEMBbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMCHHC HCIIOJIB30BATb IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TaxkoK€C B Kad€CTBC OCHOBbBI IJIsA (1)OpMI/IpOBaHI/I$I THUIIOTE3bl IIO IIPOBCPKEC IIPABHIIBHOCTHU
BBICKAa3bIBACMbIX CY)KHCHHﬁ;

ano6peTeHHe OIbITa MO IUNIAHUPOBAHUIO, OPraHU3alluid WU IMPOBECACHHUIO YUYCHHUYCCKUX
OKCIICPUMCHTOB, YMCHUC Ha6J'II-O,I[aTB 3a XO0J0M IIponecca, CaMOCTOATCIbHO IIPOrHO3HUPOBATL €TI0
pe3yibTar, (I)OpMy.]'II/IPOBaTB O606H.[€HI/I$I U BBIBOABI IIO pE3yJibTaTaM HpOBCI[éHHOI‘O OIIbITAQ,
HUCCICI0BaHusA, COCTABIIATH OTYET O npoz[enaHHoﬁ pa60Te.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOUPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATh HH(OPMAIMIO PA3TUYHBIX BUJOB
1 (OpM Npe/ICTaBICHUS, TOJTYIaeMYI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs IUTepaTypa
XMUMUYECKOTO COJIepKaHUs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLIEHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;



yMEHHUE MPUMEHATh PAa3JInYHbIE METOJIBI M 3alIPOCHI MPU MOUCKE U 0TOOpe MHPOpMALUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBHITIOJTHEHUS YIEOHBIX U IO3HABATEIbHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIMKA ¥ WILIIOCTPHUPOBATH pEIIAeMbIC 33/1a4d HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHME HCIOJb30BaTh M aHAJIMW3UPOBATh B Ipoliecce y4eOHOM M HCCIeA0BATEIbCKOM
JESITeIbHOCTH UH(POPMALIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X03HCTBA U TPaHCIIOPTa
Ha COCTOSTHUE OKPY)KaroIlel MPUPOJHON CPEIbL.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

YMEHHs 3a/aBaTh BOMPOCH (B XoJ€ Auagora M (MiIU) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBaTb CBOM TNPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a1a4H;

YMCEHUA NPEACTABIIATD MMOJYUYCHHBIC PE3YIIBTAThI HO3HaBaTeILHOMN ACATCIIBHOCTHU B YCTHBIX
U NHUCBMCHHBIX TCEKCTaX;, JA€JaTb IMPE3CHTAIHUIO PE3YJIbTATOB BBIIOJHCHUA XUMHYCCKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TMO3HABATECIHHOW H
UCCIIEIOBATENILCKOM JEATENBHOCTA TPU PEIICHHH BO3HHKAIOIIUX TPOOJIeM Ha OCHOBE yuéTa
O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HMIHN (00CYXKACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, ONpeelIeHIe KPUTEPHEB TI0 OI[CHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrHUe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSTEIBHO OINPEIEINSATh LENN NEeSITeIbHOCTH, IJIAHUPOBATh, OCYIICCTBIISTD,
KOHTPOJIUPOBaTh M TPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO JCATEIBHOCTH, BBIOMPAThH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEIIBHO COCTABJIATh WM KOPPEKTHPOBATH TPEIJIOKCHHBIH AITOPUTM JICHCTBUN TIpU
BBITIOJIHCHUM 33JaHUil ¢ y4€TOM TMOJIydCHHS HOBBIX 3HaHMH 00 HU3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yjibTaTa 3asBJICHHON LIeNH,
YMEHHUE HCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTBI, TIPEjIaracMbie B YCIIOBUH 3aJaHHA.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO  0043aTEIbHOTO  COJAEp)KaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMMmol, BBIJIENSIOT: OCBOEHHBIE
oOyJarolMMHUCsT Hay4yHble 3HAaHUS, YMEHUS W CIOCOObI JeicTBul, cneunduyeckue IS
npeaMeTHON oOmacTh «XuUMUsS», BHIBI JAEATENBHOCTH MO TOJYYE€HHUI0 HOBOTO 3HAHUA, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYAIHSX.

K koHIy oOy4yeHus B 8 kJiacce rnpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJLKHBI OTpaxaThb
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:

e PaCKpbIBATb CMBICJI OCHOBHBIX XHMHYCCKHX TMOHSATHM: aToOM, MOJICKYIIA, XUMUYECKUM
QJICMCHT, IPOCTOC BEHICCTBO, CJIOKHOC BCIICCTBO, CMCCh (O,Z[HOpO,Z[HaSI n HCOIIHOPOI[HB.}I),



BAJICHTHOCTh, OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBas J0JsI XMMHUYECKOTO 3JIEMEHTa B COEAWHEHUH,
MOJISIPHBI O00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb, AJICKTPOOTPHUIIATEIHHOCTH,
CTETIEHb OKHUCIICHHs, XUMHUECKas peakuus, KIacCUPUKAIMSI pPeakuil: peakuuu
COCIMHEHUS, PEaKIMH DPA3JIOKEHHs], PEaKIUU 3aMELICHHs, PEeaKUuud OOMEHa, SK30- U
SHIOTEPMHUUECKUE PEaKIHH, TEIUIOBOW A(PQEKT peakuuu, SAPO aToMa, IEKTPOHHBIN
CIIOl aTroMma, aTOMHas OpOUTallb, PagUyC aTroMa, XUMHUYECKas CBsI3b, IOJISIpHAs MU
HCTIOJIApHAadA KOBAJICHTHAA CBA3b, NOHHAA CBA3b, MOH, KATUOH, aHHOH, paCTBOp, MaCcCOBad
JI0J1s1 BellecTBa (IPOLEHTHAsI KOHLIEHTPALKs) B PaCTBOPE;

WIUTIOCTPpUPOBAThL B3aWMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA | IMPUMCHATL OTH
IIOHATHS IIPU ONMCAHUU BELIECTB U UX IIPEBPALICHUN;

HCIIOJIL30BAaTh XWMHYECKYIO CHUMBOJIMKY I COCTaBJICHHUA (1)OpMYJ'I BE€IICCTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

ONpCAC/IsITb BAJICHTHOCTH ATOMOB JJICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb
OKUCJICHUSA DJJIICMCEHTOB B 6I/IHapHI>IX COCAMHCHUAX, TMMPUHAIICKHOCTh BCHICCTB K
ONpeNeNéHHOMY KJacCy CO€AMHEHUH 1o ¢opMyaaMm, BHUJ XUMUYECKOM CBS3U
(KOBaJ'IeHTHafl n I/IOHHaH) B HCOPraHWYCCKUX COCANHCHUAX,

packpsiBaTh cmbich [lepuogmueckoro 3akona [[. WM. MenpgeneeBa: aeMOHCTPHUpPOBATH
IIOHUMAaHHUE HCpHO}IH‘—ICCKOﬁ 3aBHCHUMOCTH CBOMCTB XHMHWYECKHX DIIEMEHTOB OT WX
IIOJIOXKEHUA B Hepno;mqecxoﬁ CUCTEME, 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO y4€HUSs, 3aKOHa ABOTrapo;

OMMCHIBaTh M XapakTepuszoBaTb TabmuuHyto ¢opmy [lepronuyeckoit cUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3juvaTh MOHATUS «TJaBHas mnoarpymnma (A-rpymnma)» u
«mmobounas mnoxarpynna (b-rpynma)», Mamele u OOJbIIME TMEPUOABI, COOTHOCHUTH
o0o3Ha4yeHHsl, KOTOopble UMelTcs B Tabmuue «llepmoanueckas cucTeMa XHMHUYECKHX
snementoB JI. . MeHnneneeBay ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB U 3apsia  Aapa, oOlee YuCIo JJIEeKTPOHOB U
pacnpesesnieHne uxX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKUE AIIEMEHThI, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKHE
peakuuu (IO YHCIy M COCTaBY YYAacTBYIOIIUX B pPEaKIMHU BEUIECTB, MO TEIJIOBOMY
sddekry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEILIECTB PA3IMYHBIX
KJIacCOB,  MOATBEpXKJas  OIKMCAHUE  IpUMEpPaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT UX KAa4ECTBEHHOIO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIIATE OTHOCHUTEJIbHYK0 MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (opMylie COeTUHEHUS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pPEeaKIUu;

MIPUMEHATh OCHOBHBIE OIEpPALlMM MBICIUTEIBHOU AESATENIBHOCTH — aHaJu3 U CUHTE3,
CpaBHEeHHE, 0000IleHHe, CHCTeMAaTU3allnI0, KIACCU(PUKALIUIO, BBISIBICHHE MPUYUHHO--
CIIEICTBEHHBIX CBSI3€H — JJIs M3Y4YECHHs] CBOMCTB BEIIECTB M XMMHMUYECKUX DPEAKIH,
€CTECTBEHHO-HAYYHbIE METO/Ibl MMO3HAHMUs — HAOJI0/IEHUE, U3MEpPEHHEe, MOJICIMPOBaHUE,
9KCIEPUMEHT (pEaIbHbIN U MBICIICHHBIN);

ClleZIoBaTh  NpaBWIaM  IOJIb30BAaHUS XUMHUYECKOW TMOCYyJOW U  J1abopaTopHBIM
o0opyJoBaHHEM, a TakXe MpaBuUiIaM OOpaIleHUs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BeIIeCTB (BOJAOPOAA U KUCIOPOZA), NPUTOTOBJICHHUIO
pPacTBOPOB € ONPENEIEHHON MAacCOBOM J0JIEH pacTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh U
IIPOBOJUTh XUMHUYECKHE DKCIIEPUMEHTHI IO PACIO3HABAHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (eHOoI(TanenH, METUIOPAHXK U APYTHe).



K koHmy oOydenust B 9 kJacce mpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCSI YMEHHIA:

e packpbiBaTb CMBICI OCHOBHBIX XHMHYECKUX IOHSATHI: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHUOH, aHUOH, IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTD,
ANIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCIICHUS, XMMHMUYECKas peakuus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3(P(EeKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, NMEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  AJEKTPOJUTUYECKAs UCCOIMALMs, pPEaKIUd HMOHHOTO OOMeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble H HEOOpaTUMbBIE pEeaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHME, AJUIOTPONHS, aM(OTEPHOCTb, XMMHYECKasi CBS3b (KOBaJIEHTHa,
MOHHAs, METAJNIMYecKas), KpUCTAJUIMUeCKas pelETKa, KOPpO3Us METaJJIOB, CIUIABBHI,
CKOpPOCTb XMMHMYECKOM peakluuy, MpeAeapHo jgonyctuMas KoHueHtpauusa [IJIK
BEIIECTBA;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUH W MPUMEHSTH 3TU
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX PEBPALCHUI;

e HCNOJb30BaTh XWMHUYECKYI0 CHMBOJIUKY Ui COCTaBieHHUs (OpMYd BEUIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

e  OIpeAeNsATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COETUHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONpPeNeIEHHOMY KIIacCy COeIMHEHUN
mo QopmynaMm, BHJI XHMHYECKOW CBs3M (KOBaJEeHTHAs, HWOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps]l HOHA M0 XUMHUYECKOU (opMysie, XapaKTep Cpeabl
B BOJIHBIX pacTBOpPax HEOPraHWYECKHUX COEIWHEHMI, THUIl KPUCTAJUIMYECKOW pEemETKH
KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmbici [leprnoanueckoro 3akona Jl. 1. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHMe: OIUCHIBaTh U XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuoanueckoit
CUCTEMbl XUMHUYECKHX OJJEMEHTOB: pa3iuyaTh MOHATHS «rjaBHas mnoarpymma (A-
rpynmna)» u «mnobouHas mnoarpynna (b-rpymma)», mambie W OoJbIIME TIEPHOJIBI,
COOTHOCHUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOINYECKON TabIuIle, ¢ YUCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsi sipa,
oOliee 4MCIO ANEKTPOHOB M PACHpPENENIEHHE UX IO AJIEKTPOHHBIM CJI0SIM), OOBSICHSTDH
oO1re 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUN B Mpeaenax
MaJIbIX [IEPUOJOB U IIABHBIX NOATPYIII ¢ YUETOM CTPOECHHS UX aTOMOB;

e KiIaccU(UUIUPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XMMHUYECKUE
peakiuu (IO YHCIy M COCTaBy YYAacTBYIOIIUX B pPEaKIMHU BEUIECTB, MO TEIJIOBOMY
a¢deKTy, M0 N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U cHeUu(UYECKUEe XUMHUYECKHUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKJasi OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

e COCTaBJIATh YPABHEHMSI DJIEKTPOJIUTHYECKON IMCCOLUALMM KHUCIIOT, LIENOYEH U COJIEH,
MOJIHBIE W COKpAIIEHHbIE YpPaBHEHMsI peakluii MOHHOTO OOMEHa, YpaBHEHMS pPEaKIUi,
MOATBEPXKNAIOIIUX  CYHIECTBOBAHME T€HETUYECKOW CBA3M MEXKIY BEIIECTBAMMU
Pa3IMYHBIX KJIACCOB;

e PACKpbIBaThb CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUA MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

e IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHMs, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B pa3JIMUHBIX YCIOBUSIX;

e  BBIUUCIISITh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOT0 3JIeMeHTa N0 (GopMysie COeTUHEHUs, MAaCCOBYIO JOJIO BEIIeCTBAa B
pacTBOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peakLnu;



coOmogaTh TNpaBWiIa  TOJB30BAHUS XMMUYECKOH TMOCYyIo ¥ 1abopaTOpHBIM
o0opymoBaHHMEM, a TaKKe TMpaBuia OOpalleHUss C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLIHUSMU TIO BBIIIOJHEHUIO JTA00OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYECHHUIO H
cOOMpaHUIO ra3000pa3HbIX BENIECTB (aMMHAKa U YTIICKHCIIOTO T'a3a);

MPOBOJIUTH PEAKIMH, MOATBEPXKAAIONINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IyTEM XJIOpHA-, OpomMuA-, HOAWI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Cynb(daT-, THUIPOKCHI-HOHBI, KATHOHBI AaMMOHHUS W HOHBI H3YyYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OIEPAIlUM MBICIUTEIFHON JESITEIbHOCTH — aHalu3 W CHHTES,
cpaBHeHHe, 0000IIeHNe, CHCTEMAaTU3alNIO0, BBISBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3EH
— JUIS W3Y4YEHHsI CBOWCTB BEIIECTB M XWMHYECKUX pPEaKUUH, €CTECTBEHHO-HAyYHBIC
METOJbl TIO3HAHUS — HaONIONEeHWe, W3MEpPEHHE, MOJCIUPOBAHUE, HSKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

1. TemaTu4eckoe NJiaHUpPOBaHMeE N0 XUMHUHU

8 kiace
Ne KonuyecTBo | DiIeKTPOHHBIE
n/n | HamMeHoBaHue pa3/iesioB 4acoB (ungposbie)
oOpa3oBaTe/ibHbIE
pecypcbl
1. Pasnen 1.OcHOBHBIE NOHATHS XUMUH. 54 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2. Pazpgen Il. Ileproauyeckuii 3aKkoH 1 7 bu6mmoreka [JOK
MEPUOANYECKas CHCTEMA XUMHUYECKUX https://m.edsoo.ru/7f41837c
anementoB JI.11 MenneneeBa. CtpoeHue
aToMma.
3. Pazgen 1. Ctpoenue BemiecTs. 7 bu6mmoreka [IOK
XUMHYECKast CBS3b. https://m.edsoo.ru/7f41837c
Hroro 68
TemaTnueckoe IJIAHUPOBAHHUE 110 XUMHUH
9 kaacc
Ne KoauvecTBo | DiIeKTPOHHBIE
n/n | HammMeHoBaHue pa3iesioB 4acoB (ungposbie)
oOpa3oBaTeJibHbIE
pecypchl
1. | [loBTOpeHue. 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
2. Paznen |. MHOrooOpasue XuMHUECKUX 15 bu6mmoreka [JOK
peakuuii. https://m.edsoo.ru/7f41a636
3. Paznen |l. MHOroo6pasue BeliecTs. 44 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
4. | Pazgen |l. Xumus u okpyxaroras 3 bubnuorexa [IOK
cpena. https://m.edsoo.ru/7f41a636
5. | IloBTopenue. 4 bubnuorexa [IOK
https://m.edsoo.ru/7f41a636




Uroro 68

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YHEHUKA

1. Pym3utnc I'.E Xumus: Heoprad. XuMust: y4eOHUK 1711 8 Ki1. 001eo0pa3oBaTeIbHBIX
yupexaenuit/ I'.E Pymsutuc, @.I" ®enpaman.- 12-e uzz., uctp. - M.: [Ipocsemenue,
2018

2. Pymsutuc I'.E XumMus: Heoprad. XuMusi: yaeOHUK 1Uig 9 Ki1. 00111€00pa30BaTeIbHbBIX
yupexaenuit/ I'.E Pymsutuc, @.I" ®enpaman.- 12-e uzz., ucnp. - M.: [Ipocsemenue,
2019

3. Tapa H. H., I'abpyceBa H. 1. Xumus - 3agaunuk ¢ "moMontHukoM". 8-9 Kiacchl.
[Tocobue ms ygammxcs o0mieoOpa3zoBaTenbHbIX yapexaeauil. - M.: [Ipocsemnienue, 2018r.
4. H.E. Ky3nenoBa, A.H.JIeBkun « 3agaunnk o xumun 8-9 ki1.» M.; « Benrana — I'pad»
, 2017

5. I.T". Xomuenko « COOpHUK 337129 U YIPAKHCHUH 110 XUMHUU JJI CPEIHEH IIIKOJIBI
M.; « HoBas Bomnay, 2018.

6. IlImakos 0. A. Xumus. 8 kinacc. Jlabopatopubie paboTsl. — CapaToB: Jluneit, 2016r
METOJUYECKUE MATEPUAJIbBI JIUTA YUUTEJIA

Jluteparypa nns yuurens

1. Papeukuit A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. /lugaktuueckuii marepuan

o xumuu ains 8-9 kinaccoB: nocodue g yuutensa. — M.: [Ipoceemenue, 2017. —

79 c.

2. bpeiirep JI.M., Xumus. 8-9xnacc: 1MIaKTHUECKUN MaTepual, CaMOCTOSTEIbHbIE
UTOTrOBbIe KOHTpOJIbHBIE paboThl/JI.M.Bpeiirep. —-Bonrorpan: Yuutens, 2018 r.

3. XuMus B IKOJIE: HAayd. METOJ.KYypH. — M.: Poccuiickas akagemusi oOpa3oBaHus,
u3a-Bo «Lentpxummpeccy. — 2018-2019 r.

4. 'opkoBenko M.YO. Xumus.9 knacc: Iloypounsie pa3paboTku K yueOHUKaM

O.C.I'abpuensna, JI.C.I'yzes u ap., I.K.Pyn3uruca, ®.I".denpamana. — M.:




BAKO, 2018 r. —368c

MUOPOBBIE OBPA3OBATEJIbHBIE PECYPCBI 1 PECYPCHI CETU
NHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. I[Tox6opka uHTEpHET-
MaTepHUasoB sl y4UTENeH.

http://www.l-micro.ru/index.php ?kabinet=3. Mudopmariust 0 mKoJI-HOM
000pyI0BaHUU.

http://www.ceti.ur.ru Caiit Llentpa sxonoruueckoro oOyueHus: 1 ”HPOpMaIiu.
http://school-collection.edu.ru Enunas kosekuus nudpoBbIx 00pa30BaTeIbHBIX
pecypcos.

http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0»
http://www.ravnovesie.com, www.salebook.ru O6yuaromue kypcol «Barr
pEnEeTUTOPY.

http://v.SCHOOL.ru bubnuoTeka 31eKTPOHHBIX HArJISIHBIX TTOCOOUH.
KommnsrotepHoe obecrnieueHme

1. CD-ROM Dnexrponnas oubnuoreka «IIpocsemenuey. MynbTuMe IMitHOE
nocobue HoBoro oopasma. 8 kimacc. M.: IIpocsemenue, 2005t

2. CD-ROM Iudposas 6a3a Buaeo. Xumus. CereBas Bepcus.M.: MTHCTUTYT HOBBIX
TexHoJyiorui. laTepakTuBHas muaus www.intline.ru, 2006r.

3. CD-ROM Ilonnblit HHTEPaKTUBHBIN Kype XUMHUH AJIS YHAIIUXCSl IIKOJI, JTUIIEEB,
TUMHAa3ul, KOJUIeKeH, CTyIeHTOB TeXHHUUECKUX BY30B. [loanepikka oOyueHus Ha
oOpa3zoBaTenbHOM nopraie «OTKPBITHIN KoJutex» www. college.ru, 2005r.

4. CD-ROMUHTepakTuBHBIMMYIbTUMENHS — Kypc. OOpa3zoBaTenbHblil koMiuieke 1C:
HIkona. Xumus. 8 knacc.nmox penakuuein Axine6una A.K., seimyck 3.00.028, 2005r.
5. CD-ROM DrnekTpoHHBIE YPOKH U TECTBl. XUMHS B 11K0JIe. CIOXKHBIE
XUMUYECKUE COeAMHEHUS B MOBceqHEBHOM ku3HU. M.: [IpocBemenune. MEJIUA,
2005r.

6. CD-ROM DnekTpoHHbIE YPOKH M TECTbl. XUMHUS B 1IKoJie. BemectBa u ux



IIPEBPALLECHUSI.
M.: Ilpocemenne. MEJIUA, 2005r.

7. CD-ROM DnexTpoHHbBIE YPOKH M TeCThl. XuMus B 1mKoje. Conu. M.:
[Ipocsemenne. MEJINA, 2005r.

8. CD-ROM DneKTpoHHBIE YPOKH M TECThl. XUMHS B MIKOJIe. MUHEpaIbHbIE
BemectBa. M.: [Ipocsemenue. MEJIUA, 2005r.

9. CD-ROM DneKTpoHHbBIE YPOKH M TECThl. XUMHS B IIKOJI€. BoIHBIE pacTBOPHI.
M.: [Ipoceemenue. MEJIUA, 2005r.

10. CD-ROM DrnekTpoHHBIE YPOKH M TECTHI. XUMHSI B IKOJIE. ATOM M MOJIEKYJIa.

M.: Ilpocsemienne. MEJINA, 2005 r.



