TlosicHuTeNLHAA 3alIHCKA

Pa6ouas nporpamMma I10 XUMHUHU JIA 9 kmacca SBIISICTCS COCTaBHOM YacThIO OCHOBHOH O6p8,30BaTCJII)HOI>'I mporpamMmsbl JIMLECA U pa3pa60TaHa Ha OCHOBEC

HOPMATUBHBIX TOKYMCHTOB:

®enepanpHoro 3akoHa N 273-D3 "O6 o6pazoanuu B Poccuiickoit ®eneparuu”" ot 29.12.2012 r. (¢ u”BMEHEHUSIMU U AOMOJHEHUSIMU ),

®denepalibHOTO TOCYIapPCTBEHHOTO0 00pa30BaTeIbHOrO CTaHIapTa OCHOBHOIO 00IIero o0pa3oBaHus, yTBEpkAeHHOro nprka3zoM Nel897 MunucrepcTBa
oOpazoBanus u Hayku PD "OO yrBepxkaeHuu (peaepaibHOro rocyJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIApTa OCHOBHOTO 00IIero oOpa3oBaHMs» OT

17.12.2010 1. (C u3BMEHEHUSMU U TONOTHEHUSIMHU);
OcHoBHO# 00pa3oBarenbHOI MporpaMmMbl OCHOBHOT0 0611ero oopasosanust MOY MiieeBckoro MHOronpogmiIbHOTO JIMLEs;

[Iporpammel o xumuu 17151 00111€00pa3oBaTenbHbIX yupexaeHui, aBropel: U. I. Octpoymos, A. C. boes, O. C. I'aGpuensta — M.: IIpocBemienue, cepus
«I1Ixoma Onera ['abpuensinay, 2011. Pabodas mporpamMmma oprueHTHpPOBaHa Ha Ucob3oBaHue yueOnnka O. C. ['abpuensn. Xumus 9 knacc, poda, 2017.

—319c.

Ocnoenas yens Kypca:

cDOpMI/IpOBaHI/Ie XUMHUYCCKOTI'O0 MBINIJICHUS YUAIIUXCs KaK CIIOXKHOM CHUCTEMBI, KOMIIOHCHTaMH KOTOpOfI BBICTYIIAOT 3HAHUA U TIPCACTABIICHUA 00 OKpYyZKaromem

MHpe, peaKI_II/Iﬁ " IMpOLECCCOB MPOTCKAOIINX B HEM M BIIMSHHUH YE€JI0BEKA Ha OKPY)KaI-OH_II/Iﬁ MHUD.

3adauu Kypca:

OCBOCHHE BAXKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHSATHAX U 3aKOHAX XUMUU, XUMUIECKOM CUMBOJIUKE;

OBJIaJICHUE YMEHUSIMH HAOIIOIaTh XUMUYECKUE SBJICHUS, IPOBOIUTH XUMUIECKHUI SKCTICPUMEHT, MPOU3BOAUTH PAcYeThl HA OCHOBE XMMHYECKUX
(hopMyIT BEIIECTB ¥ YPAaBHCHU XUMHUUYECKUX PEAKIIHI;

pa3BUTHE TTO3HABATEIHFHBIX HHTEPECOB M MHTEIUIEKTYaIbHBIX CTIOCOOHOCTEN B MPOIIECCE TPOBEICHUSI XUMHUECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO
MpuoOpeTEeHNs 3HAHUI B COOTBETCTBHH C BOSHUKAIOIIMMHU KM3HEHHBIMHU TTOTPEOHOCTIMU;

BOCIIMTAHHUEC OTHOIICHHUA K XMUMHHU KaK K OJHOMY U3 (bYH,Z[aMeHTaJ'II)HBIX KOMITOHEHTOB €CTCCTBO3HAHUA U DJICMCHTY O6IH€‘I€JIOB€‘I€CKOI>'I KYJIBTYPBEI,



e [PUMEHEHHE MOJyYEHHBIX 3HAaHUN U YMEHUI J1s1 0€30I1aCHOTO MCIOIb30BaHMS BEIIECTB U MarepralioB B OBITY, CEIbCKOM XO341CTBE U Ha
MIPOM3BOACTBE, PELICHUS MPAKTUYECKUX 3a/1a4 B IOBCEHEBHOM KU3HU, IPEIYyNPEkKACHUS IBJICHUIN, HAHOCSIIMX Bpe.l 3A0POBbIO YeJIOBeKa U

OKpY>Karolllen cpee

Pa3nen 1. [Inanupyembie pe3yJibTaThl 0CBOEHUS] YHeOHOTO MpeaMeTa
3HATE/TIOHUMATH
- XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYICCKUX IIEMEHTOB, (OPMYIIBI XUMUYECCKUX BEIISCTB M YPABHEHUS XUMUICCKUX PEAKIINN;
- BadiCHeliue XumuyecKue NoHAmus: XUMAYECKUN IIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHBIC aTOMHAsl U MOJIEKYJIsIpHAsl MacChl, HOH, XUMHUECKas CBA3b,
BEIIECTBO, KJIacCU(HUKAIUs BEIIECTB, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00bEM, XUMHUUYECKAsl pEeaKIus, KIacCu(PUKaIys peakiifii, SIMCKTPOIUT U
HEDJIEKTPOJIUT, IEKTPOIMTUICCKAS TUCCOIMAIINS, OKUCIIUTEh U BOCCTAHOBHUTEIh, OKUCIICHUE U BOCCTAHOBJICHHCE,
- OCHOBHbLE 3AKOHbL XUMUU: COXPAHCHUS MACChI BEIIECTB, IOCTOSTHCTBA COCTABA, IEPHOINYCCKUAN 3aKOH;
YMeTh
- HA3b16aAMb: XUMUYECKUE DJIEMEHTHI, COSIMHEHUS N3YYECHHBIX KIIACCOB;
- 00bsCHAMYb: GUBNYECKUN CMBICT aTOMHOTO HOMEpPa XUMHUYECKOTO AIIEMEHTA, HOMEPOB TPYIIIHI M MEPHOA; 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 2JIEMEHTOB B
MpeJieTax MaJlbIX TIEPHOIOB U TJIABHBIX MOJATPYIIIT; CYIIHOCTh PEaKIMii HOHHOTO OOMEHa,
- Xapakmepuz08ams: XAMHYECKHE JIEMEHTHI (0T BOJOPO/IA JIO KaJIBIIHsI) HA OCHOBE MX IMOJIOKEHUS B epuoaudeckoit cucreme J[.M.Menneneera u
O0COOCHHOCTEH CTPOEHHS X aTOMOB; CBS3b MEXKY COCTAaBOM, CTPOSHUEM M CBOMCTBAMHU BEIIECTB; XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
BEILIECTB;
- onpedensimp: COCTAB BEIIECTB MO HX (GOpMYIIaM, TPHUHAICKHOCTh BEIIECTB K ONMPEISIIEHHOMY KJIacCy COCAMHCHHM, TUITBI XUMHUECKHUX PEaKIIni,
BaJICHTHOCTB W CTEIICHb OKUCIICHUS JJIEMEHTA B COSAMHCHUSIX, THIT XUMHYECKOHW CBSI3U B COSAMHECHUSX, BO3SMOKHOCTD TIPOTCKAHMSI peakInii HOHHOTO 00MEeHa;
- cocmasnsims: HOPMyIIbl HEOPTAHUUECKUX COCAMHEHHMIA; CXeMbI CTPOCHHSI aTOMOB TepBbIX 20) 3IEMEHTOB MEPUOANYECKON CHUCTEMBI;, YPABHEHHSI XUMUIECKUX

peaKuuii;



- obpawamscs: ¢ XUMUIECKOU MOCYI0N B TA00OpaTOPHBIM 000pYI0BaHUEM;
- pacnosHasams ONBITHBIM IYTEM: KHCIOPO/, BOAOPO/I, YIICKHCIIBIN Ta3, aMMHaK, PACTBOPBI KUCIIOT U IEJIOUYEH, XJIOPHU/I-, CyIb(ar-, KapOOHAT-HOHBI;
- 8LIYUC/IAMDb: MACCOBYIO JIOTIO XUMHUYECKOTO JIeMEHTa Mo (hopMyie COeAMHEHUS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJIIMYECTBO BELIECTBA, 00BEM HITH

Maccy 10 KOJMYECTBY BEIIECTBA, 00BEMY MIIM MAaCCE PEareHTOB WK MIPOLYKTOB PEaKIHHU;

Hcnonvzosams npuobpeménnvie 3HAHUA U YMEHUS. 8 NPAKMUYECKOL 0essmelbHOCMU U NOBCEOHEBHOU HCUSHU OIS
- 6e301macHOro OOpaIIeHus ¢ BEIIeCTBAMH U MaTepHuajaMu;

- DKOJIOTUYECKU TPAMOTHOTO ITOBE/ICHUS B OKpYXKaloIllel cpele;

- OLICHKU BJIMSIHUSI XUMUYECKOT0 3arps3HEHUS OKPYKAIOIIEH Cpelbl Ha OPraHU3M UEIOBEKa;

- KPUTUYECKON OLIEHKH MH(OPMALIUU O BELIECTBAX, UCIOIB3YEMbIX B OBITY;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHIIEHTPALIUH.

JIn4HOCTHBIE PE3YNIBTATHI:
1. B 1eHHOCTO-OpHEHTUPOBAHHOM chepe - UyBCTBO FOPJIOCTH 32 POCCUHMCKYI0 XUMHUECKYIO HayKy, T'yMaHHU3M, OTHOLIEHUE K TPY.Ly, LIeNeyCTPEMIEHHOCTb;
2. B tpynoBoii chepe — roTOBHOCTH K OCO3HaHHOMY BbIOOpY AaiibHEHIIe 0Opa3oBaTeIbHON TPACKTOPUH;
3. B mo3naBarenbHOM cepe — yMeHUe yIpaBiIiATh CBOEH MO3HABATEIbHOM 1€ TENTbHOCTHIO.

MeTaHpeILMCTHBIC PE3YJIbTATHI:
1. Hcnonw3oBaHue YMCHHI>'I W HAaBbBIKOB pPAa3JIMYHbIX BUJI0B MO3HaBaTEeIbHOM ACATCIIbBHOCTH, MIPUMCHCHUEC OCHOBHLIX MCTOAOB IMMO3HAHUA IJI U3YUYCHUA

Pa3IMYHBIX CTOPOH OKPYXAIOIIECH AEHCTBUTEIBLHOCTH;

2. Hcnonp3oBaHue OCHOBHBIX HHTEIUICKTYAILHBIX OTepaluii: ((OpMUpPOBAHUE TUTIOTE3, AaHAIHM3 U CHHTE3, CpaBHEHHE, 0000IIEeHIEe, CHCTeMaTH3aIus,

BBIABJIICHUC IPUYHUHHO-CICACTBCHHBIX CBH3€ﬁ, ITOMCK aHaJIOI'OB,



3. YMeHwus TeHepHpOBaTh UICH U OMPEIEIISATh CPEICTBA, HEOOXOMMBIE IS X PeaTu3aIii;

4. YMeHHe OnpenensTh el | 3aJ1a4k eI TeIbHOCTH, BRIOUPATh CPENICTBA PeaTU3allK LIEIN U PUMEHSTh UX Ha IPAKTUKE;
5. Hcnonp3oBaHue pa3iMYHbIX UCTOYHUKOB JJIS IIOJTyYEHHS] XUMHUYECKON HH(DOpMAIIHH.

[IpenMeTrHbie pe3ynbTarhl:

1. B mos3HaBarenbHOI cdepe:

o I[aBaTb OIpCACICHUA N3YUYCHHBIX MMOHSTHH: BCIICCTBO (XI/IMI/I‘-ICCKI/Iﬁ 9JICMCHT, aTOM, HOH, MOJICKYJIa, KPUCTAJIJIMYCCKasd pCIllTKa, BCIICCTBO, ITPOCTHIC U
CJIOXKHBIC BEIICCTBA, XUMHNYCCKasA (bOpMyJ'Ia, OTHOCHUTCIIbHAA aTOMHAs MaCcCa, OTHOCUTCIIbHAA MOJICKYJIApHAas MaccCa, BAJICHTHOCTb, OKCU/IbI, KUCJIOTHI,
OCHOBaHHU:, COJIH, aM(i)OTpHOCTB, HHAWKATOoD, HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, IICPUOANYICCKAA CUCTEMA, IICPUOJNICCKAA Ta6J'II/II_[a, HU30TOIIbI, XUMHNYCCKasA CBA3b,
QJICKTPOOTPULATCIBHOCTh, CTCIICHb OKHUCJICHHA, BHGKTpOJII/IT); XUMHYCCKasd pCaKuAa (XI/IMI/ILIGCKOC YpPaBHCHHUEC, TCHCTUYCCKAA CBA3b, OKUCIICHUC,

BOCCTAHOBJICHHUE, IIKTPOJIMTHYECKAS JUCCOLUAIIHS, CKOPOCTh XUMHUECKON PEAKIINH );
e OmuchIBaTh IEMOHCTPAIMOHHBIE U CAMOCTOSITEIHHO MPOBEACHHBIE SKCTIEPUMEHTBI, UCTIOJIB3YS JJISl 3TOTO €CTECTBEHHBIN SI3BIK U SI3bIK XUMUU;
e OmnuchIBaTh M pa3inyuaTh N3y4YCHHBIC KJIACCHI HEOPTAaHMYECKUX COCIMHEHUM, MPOCTHIC U CJIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;
e Knaccudunuponars nuzyueHHbIe 0OBEKTHI U SBICHHUS,
e Halmronate 1EMOHCTPUPYEMBIE U CAMOCTOATEIHHO MTPOBOIUMBIE OTIBITHI, XUMHUECKHE PEAKIIUH, MPOTEKAIOIINE B IPUPOJIE U B OBITY;
2. B IIeHHOCTHO-OPHEHTAIMOHHOH cdepe:

. AHaHI/BI/IpOBaTL H OIICHUBATH ITOCJIICACTBUA I 01<py>1<a101ue171 CpCabl OBITOBOM H HpOHSBOHCTBCHHOﬁ JACATCIIbHOCTHU YCIIO0BCKA, CBSI3aHHOM C

nepepadboTKOM BEIECTB.

3. B TpynoBoii chepe:



e [IpoBOANTH XUMHYECKHI IKCIIEPUMEHT.
4. B cdepe 6e3011acHOCTH KU3HEACIATSIBHOCTH
e Oka3pIBaTh MEPBYIO IOMOIIb IIPH OTPABJICHUSIX, OKOTAX U IPYTHX TPaBMaXx, CBI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000pyI0BaHHE.

BrinmyckHUK HayyuTCs:

® XapaKTepHU30BaTb OCHOBHBIC METO/Ibl IIO3ZHAHUS: HAOIIOIEHUE, U3MEPEHHE, IKCIIEPHUMEHT;

® OIIMCBIBAaTh CBOWCTBA TBEP/IBIX, XKHUJIKHUX, [a3000pa3HbIX BEIIECTB, BHIJEIAA UX CYIIECTBEHHbIE IPU3HAKY;

® DPACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKUHN 3JIEMEHT», IIPOCTOE BEILIECTBO», «CI0KHOE BELIECTBOY,
«BAJIEHTHOCTbY, «XMMHUYECKasl pEaKLUs», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® DPACKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHON TEOPUH;

® pa3nuyaTh XUMUYECKHUE U (PU3NUECKUE SIBIICHUS;

® Ha3bIBaTh XMMHYECKHE JIEMEHTHI;

® OIIpEJeNsATh COCTAaB BEUIECTB M0 UX (opMymnam;

® OINpEAEIATh BAJIEHTHOCTh aTOMA HJIEMEHTA B COCAUHEHMSIX;

® OINpEAEIATh TUIl XUMUYECKUX PEAKIU;

® Ha3bIBaTh IPU3HAKU U YCIOBHSI MPOTEKAHUS XUMHUECKUX PEAKIIUII;

® BBIABIISITH IPU3HAKU, CBUAETEILCTBYIOLINE O MPOTEKAHNN XUMUYECKON PEeaKIMU MPH BBHITOJIHEHUN XUMUYECKOT'O OIbITA;

® COCTaBIATh (YOPMYJIbl OMHAPHBIX COEIMHEHMIA;

® COCTaBJIATh YPAaBHEHUS XUMHUECKHUX PEAKIIHL;

e coOmtonarh mpaBuia 6e30MacHoOi paboThI PH MPOBEIEHUH OIBITOB;

® T10J1b30BaThCA J1A0OPATOPHBIM 00OPYOBaHUEM U MOCY/IOH;

® BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYIIPHYIO U MOJIIPHYIO MacChl BELICCTB;

® BbBIYHCIATH MACCOBYIO OO0 XUMHUYCCKOI'O 3JIEMCHTA I10 (bopMyne COCOIUHECHUAA,



® BBIYHCIATH KOJUYECTBO, 0OBEM HJIM MACCy BEILECTBA 110 KOJIMYECTBY, 00bEMY, MacCe peareHTOB WU MPOJYKTOB peaKkiuy;

® XapaKTepHu30BaTh (PU3NYECKHE U XUMUUECKHE CBOMCTBA IIPOCTHIX BEIIECTB: KUCIOPOAA U BOIOPOA;

® [I0JIy4aTh, COOMPATH KUCIOPO U BOIOPOL;

® pAacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIC BEUIECTBA: KUCIOPO, BOIOPOI;

® pAcKpbIBaTh CMBICI 3aKOHA ABOIaJIpo;

® pPacKpbIBaTh CMbICII HOHATUH «TEMIOBOM 3 GEKT peakum», «MOISPHBINA 00beM»;

® XapaKTepHU30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOJbI;

® DACKPBIBaTh CMBICII IIOHATHS «PACTBOP»;

® BBIYUCIIITH MAaCCOBYIO JIOJIFO PACTBOPEHHOTIO BELIECTBA B PACTBOPE;

® IIPUTOTOBIIATH PACTBOPBI C ONPEAECICHHON MacCOBOM J0JIEH PACTBOPEHHOTI'O BEIIECTBA;

® HAa3bIBATh COCAMHEHUS N3YYCHHBIX KJIACCOB HEOPIraHUYECKHUX BEIIECTB;

® XapaKTepHu30BaTh (PU3NYECKHE U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB: OKCHJIOB, KUCIOT, OCHOBAaHHM, CONEH;

® OINpeAeATh NPUHAUIEKHOCTD BEHIECTB K ONPEACICHHOMY KJIacCy COEANHEHU;

® COCTaBJIATH (POPMYJIBI HEOPTAaHMUECKUX COETUHEHUN N3YyUEHHBIX KJIaCCOB;

® [IPOBOJUTH OIBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTraHUUECKHUX BEIIECTB;

® PacnoO3HAaBATh ONBITHBIM IIyTEM PAaCTBOPBI KMCIJIOT U IIEJIOUEH IO M3MEHEHHIO OKPACKN MHIUKATOPA;

® XapaKTEpH30BaTh B3aUMOCBSI3b MEK/y KJIaCCaMU HEOPTaHWYECKUX COCANHEHUN;

e packpsiBarh cMbIci Ilepuonuyeckoro 3akona JI.M. Menzeneesa;

® OOBACHATH (PU3UUYECKUI CMBICI aTOMHOTO (TIOPSIKOBOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U Nepruoja B IEPUOAUUECKON CHCTEME
JI.1. Menpneneena;

® OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS aTOMOB, CBOMCTB JIEMEHTOB B IpeieiaX MaJIbIX MEPUOJIOB U IIIaBHBIX MOATPYIIIT;

® XapaKTepHU30BaTh XMUMHUYECKUE JIEMEHTHI (OT BOAOpOAA IO KaJbliMs) HA OCHOBE MX IMOJOXKEHUA B nepuonnueckor cucreme .M. Menneneesa u
0COOEHHOCTEH CTPOEHUS X aTOMOB;

® COCTaBJIATb CXEMBI CTPOEHUS aTOMOB NepBbIX 20 3neMeHToB nepuoanueckoi cuctemsl .M. Menneneesa;



PacKpbIBaTh CMBICIT OHATUI: «XUMHYECKAs CBA3bY, «IIEKTPOOTPHULIATETLHOCTDY;

XapaKTepHU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEHIECTB OT THIA KPUCTATUIMYECKON PEIETKH;
ONPENCIIATh BUJI XUMHUYECKON CBA3U B HEOPTaHUYECKUX COCUHEHUSX;

M300paxaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH XUMHYECKUX CBS3CH;

PaCKpbIBaTh CMBICII MMOHATHH «HOH», KKATUOH», KAHUOH», «3JICKTPOJIUTLD?, «HCIJICKTPOJIUTLD), «IJICKTPOJIUTUUICCKAA AUCCOLUAINA», «OKUCIIUTCIIbY,

«CTCIICHb OKUCJIICHUA» «BOCCTAHOBHUTCIIb), «OKHCIICHUC), «BOCCTAHOBJIICHHUEC) ,

OMpeaAciATh CTCIICHb OKHUCJIICHUA aTOMa 3JICMCHTA B COCIMHCHHUH

PACKPLIBATbL CMBICII TCOPHUH SJ'IGKTpOJ'II/ITI/I‘IeCKOI‘/‘I AucCcounuanuu,

COCTAaBJIAATh YPABHCHUA BHGKTpOHHTquCKOﬁ Aucconnanum KucCJiaoT, Iuenoqeﬁ, COJ'IGfI;

OOBSICHATH CYILIHOCTH IIpoLecca BHeKTpOHHTquCKOﬁ Jucconuanumy nu peaKuHﬁ HOHHOI'O O6M€Ha;
COCTAaBJIATH IOJHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKIITUN O6M€Ha;

OnpeaciaiaATb BO3MOXHOCTDE ITPOTCKAHUA peaKquI HOHHOTO O6M€Ha;

MMPOBOJAUTH PCAKINH, IMOATBCPIKAAIONINC KaueCTBEHHBIN COCTaB Pa3JIMYHBIX BCUICCTB,
OMpEeaACIATE OKUCIIUTEIb U BOCCTAHOBUTCIIb,

COCTABJIATH YPABHCHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

Ha3bIBaTh Q)aKTOpH, BJIMAONIUEC HA CKOPOCTH XUMHYECKOMN pCaKknuu;

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) XUMHYECKUEC PCAKIUHU 1O Pa3JIMIHBIM ITPU3HAKAM;

XapaKTCpUu30BaTb B3aNMOCBA3b MEXKAY COCTaBOM, CTPOCHUEM U CBOMCTBaMHU HEMCTAJIJIOB,
IMIPOBOJUTH OIIBITHI 11O IMMOJITYYCHUIO, co61/1paHmo N U3YUCHUIO XUMHUYCCKUX CBOICTB F33006p33HHX BCIICCTB: YINICKUCIIOTO I'a3a, aMMHAKa,
pacnio3HaBaTb ONBITHBIM ITYTEM I‘3.3006p8.3HBIG BC€IICCTBA: yl“J'IeKI/IC.HHﬁ ra3 1 aMMHaKx;
XapaKTCpUu30BaThb B3aUMOCBA3b MCIKAY COCTABOM, CTPOCHUCM U CBOMCTBaMU MCTAJIIIOB;,

Ha3bIBATb OPraHUYCCKUC BCUICCTBA 110 UX (1)opMyJ1e: MCTaH, 9TaH, 9TUJICH, MCTAHOJI, 9TAHOJI, INIMICPUH, YKCYCHAA KUCJIOTA, aAMUHOYKCYCHas KUCJIOTa,

CTCaprHOBasd KHCJIOTa, OJICMHOBAas KHUCJIOTa, ITIFOKO34a,
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® OIICHMBATH BIUSHUE XUMUYECKOTO 3arps3HEHUS OKPYKAIOIIECH Cpeibl Ha OpTraHN3M YeJIOBEKa;

® T'pPaMOTHO OOpamaTbCsi ¢ BEIIECTBAMHU B ITOBCEIHEBHON KU3HH

® OmpeneNsiTh BO3MOXXHOCTh IMPOTEKAHUsI PEAKIUNA HEKOTOPHIX MPEACTaBUTEICH OPraHMYECKUX BEIIECTB C KHUCIOPOIOM, BOJIOPOAOM, METaJIaMH,
OCHOBAHHSIMM, TaJIOTCHAMH.

BrinmycKHUK MOJIyYUT BO3MOXHOCThH HAYUHTHCS:

® BBIJIBUTaTh U MPOBEPATH AKCIIEPUMEHTAIBHO THUITOTE3bl O XMMHUYECKUX CBOMCTBAaX BEIISCTB HAa OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH
BCTYIaTh B XUMUYECKHE PEAKINH, O XapaKTepe U MPOIYKTaX Pa3InYHbIX XUMUUYECKUX PEaKIIUM;

® XapaKTepHu30BaTh BEIIECTBA 10 COCTaBY, CTPOECHUIO M CBOMCTBAM, YCTaHABINBATh MPUYNHHO-CIIEICTBEHHBIE CBA3H MKy TaHHBIMH XapaKTePUCTUKAMU
BEIIECTBA;

® COCTaBIIATH MOJICKYJISIPHBIE U MOJIHbIE HIOHHBIC YPAaBHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

® TIPOrHO3HPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTENbHBIE I BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTENEHEH OKHCIIEHUS SIEMEHTOB,
BXOSIINX B €r0 COCTAB;

® COCTaBJIATh YPaBHEHUS PEAKIIMiIl, COOTBETCTBYIOIIMX MOCIEI0BATENBHOCTH MPEBPALEHNN HEOPTraHUYECKUX BEILIECTB PA3IMUHbBIX KJIACCOB;

® BBHIIBUTaTh U MPOBEPSITHh SKCIEPUMEHTAIBFHO THIOTE3bI O pe3ylbTarax BO3JACHCTBUS Pa3NUYHBIX (DAKTOPOB HAa M3MEHEHHE CKOPOCTH XUMHUYECKOM
peakIuu;

® UCIONB30BaTh MPUOOPETEHHBIE 3HAHUS JIsI SKOJIOTUYECKU TPAMOTHOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

® UCIONB30BaTh MPUOOPETEHHBIE KIIIOUEBhIE KOMIETEHIIMH TPY BBITIOJTHEHUH MPOEKTOB M Y4eOHO-UCCIIENOBATEIbCKUX 3a/1a4 110 W3YYEHUIO CBOWCTB,
crioco0O0B TTOJTYYEHUS U PACTIO3HABAHUS BEIIECTB;

e 00BEKTUBHO OIICHUBATH HH(POPMAIIUIO O BEIIECTBAX U XUMUUYECKUX MPOIIECcCax;

® KPHUTHYECKH OTHOCHUTHCS K TICEBJOHAYYHON WH(OpMaIIK, HETOOPOCOBECTHON peKIaMe B CPEICTBAX MACCOBOW MH(POPMAIINH;

® 0CO3HAaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUHN MO XUMHUH JIJIST TPAKTUUIECKON JIeITeTbHOCTH YEJIOBEKa,

® CO371aBaTh MOJIEII U CXEMBI JIJIsI pEIIeHUsT YICOHBIX U MTO3HABATEIbHBIX 3a1a4;TOHUMATh HEOOXOMUMOCTb COOIOICHUS TIPETMCAHUM, TTPeTaraeMbIxX

B MHCTPYKIHUSAX 10 UCHOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHHU U JIp.



Pasnen 2. Conep:xanue y4eOHOr0 npeamera

Tema 1: IloBTOpeHHe OCHOBHBIX BOIPOCOB Kypca 8 kiacca (10 v)

XapakTepucTHKa 3JIEMEHTA T10 €To MOJIOKEHUIO B IEPUOINYECKOl cucTeMe Xxumuueckux snemenToB /1. V1. MenpaeneeBa. CBoiicTBa OKCHI0B, KUCIOT,
OCHOBaHUH U COJIEH B CBETE TEOPUU NIEKTPOIUTUUECKON IUCCOMALIMY U TIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIECHUS. | eHeTHYeCKue psJibl METajula U HeMeTaslia.

[ToHsITHE O IEPEXOTHBIX 3IeMEHTaX. AM(POTEPHOCTh. [ @eHETHUECKUI PSIJT TIEPEXOTHOTO IIEMEHTA.

[lepuonnyeckuii 3aKOH U MEPUOANYECKAs CUCTEMa XUMHUeckux aneMeHToB J[. 1. MenzaeneeBa B cBeTe y4eHUs O CTPOCHHH aToma. VX 3HaueHue.

JlaGoparopublii onbIT. 1. [lodyyeHune ruipokcuia MUHKA U UCCIEIOBAHUE €TO CBOMCTB.

Tema 2: Metausbl (19 4)

[TonoxxeHue MeTaIoB B NEPUOAMUYECKOM cucTeMe XuMudeckux snemenToB J1. V. Menneneea. Mertannnueckast KpucTalInuecKas pelieTka 1 MeTaiinyeckas
XUMHuecKas cBa3b. OOue gpusnueckue cpoiictBa MetayioB. CIiiaBbl, UX CBOMCTBA M 3HaYeHHE. XUMUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAaHOBUTEIIEH.
DNEeKTPOXUMUYECKUHN PsiJl HAPSYKEHUI METAJUIOB U €0 UCIIOJIb30BaHUE JJIsl XapaKTEPUCTUKH XUMHUUECKUX CBOMCTB KOHKPETHBIX MeTaioB. CriocoOsbl
MOJyYEeHUs] METAJUIOB: MUPO-, THAPO- U AeKTpoMeTatyprus. Koppo3ust MeTaioB U crnocodsl 60pb0bI ¢ HEH.

OOmas XxapakKTepHUCTHUKA N[€JOYHBIX MeTaJamaoB. Meramisl B mpupoze. Obure criocoOsl ux nonyuerus. Ctpoenue aromoB. Lllenounsie
MeTaJlIbl IPOCTHIE BEIIECTBA, MX (PU3HUECKHE U XMMHUECKHE CBOICTBa. BaxkHelre coelnHeHus MEeI0YHbIX METaNIOB — OKCHUbI, THPOKCUIBI U COJIU
(x710puabl, KapOOHATHI, CyNb(AThl, HUTPATHI), X CBOWCTBA U PUMEHEHNE B HApOIHOM x03siicTBe. KanuitHble ynoopenus.

OOmas xapakTepucTHUKa d3JIeMeHTOB rnaBHo noarpynnsl Il rpymnnsl Crpoenue atromos. Ll{enoyHo3eMenbHbIe METaILIHI -
IIPOCTHIE BELIECTBA, NX (PU3NYECKHE U XUMUUECKHE CBOMCTBA. BaxkHelIIe COeIMHEHNS 11IEeII0YHO3eMENbHBIX METAJUIOB — OKCHU/IbI, THJIPOKCHIBI U COJIN
(xmopuibl, KapOOHATHI, HUTPATHI, CyJIbdarsl U ¢hocdarel), X CBOMCTBA M MPUMEHEHHE B HAPOIHOM XO3SIHCTBE.

A 110 M u H U #i. CTpoeHne atroMa, GU3NIECKUE U XUMUUYECKHE CBOMCTBA MPOCTOTO BerecTBa. COeNMHEHUS ATFOMUHUS OKCU M TUIPOKCHT, UX aM(pOTEepPHBII
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xapakrtep. Baxxnelmue conu amoMunud. [[pumeHeHne altoMUHUS U €r0 COSTMHEHUH.
XK e 11 e 3 0. CTpoenne aToma, pu3HUecKie H XMMHUECKHE CBOMCTBA IIPOCTOro BemlecTsa. I enernueckue psaasl Fe?* u Fe®'. KauecrBennsle peaxiuu Ha Fe? n

Fe®*. Baxueiinme conu sxene3a. 3HaYeHHE JKele3a, ero COeAMHEHUH U CIIABOB B IPUPOJIE M HAPOIHOM XO3ICTBE.

Tema 3 Hemeraisl (28 u)

OO11ast XapakTepuCTHKA HEMETAJUIOB: MOJIOKEeHHE B niepruoanyeckoil cucteme . 1. MeneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB,
AIIEKTPOOTPHULIATETHLHOCTh KaK MEpa «HEMETAITMIHOCTIY, PSIIT DJIEKTPOOTPULIATENbHOCTH. KprcTammniyeckoe CTpoeHHe HEMETAJIOB - TPOCTHIX BEHIECTB.
Annorponusi. Puzndeckre CBOWCTBA HeMeTaUIOB. OTHOCHTEIBHOCTD MOHATUN «METAILD», «HEMETAILD.

B o 10 p o 1. [lonoxenue B nepuonnyeckoil cucreMe xumuueckux anemeHToB . M. Menneneesa. Ctpoenue aroma 1 MoJieKyiibl. dusndeckue u
XMMHYECKHE CBOMCTBA BOAOPO/IA, €r0 MOJIyYeHHE U IPUMEHEHUE.

OOmas xapakTepucTHuKa rajxoreHo B. Ctpoerne aroMoB. [IpocTsie BemecTBa, X GU3NIECKHe U XUMUYECKHE CBOHCTBA. OCHOBHBIE
COEIMHEHUS TAJIOTEHOB (TAaJIOr€HOBOIOPO/IBI M TAIOTEHHIBI) MX CBOMCTBA. KauecTBeHHas peaknus Ha XJopua-uoH Kparkue cBeneHus o xjiope, Opome, prope
noze. IlpumeHeHne rajJoreHoB U UX COEMHEHUIN
B HApOJTHOM XO3HCTBeE.

C e p a. CtpoeHue aroma, aJIJIOTPOIHS, CBOMCTBA U IpuMeHeHue pomoOuyeckoi cepbl. Oxcunpl cepsl (IT) u (VI), ux nonydyenue, cBoiicTBa U NpUMEHEHUE
CepoBozioposiHasi 1 cepHHCTast KUCIOTHL. CepHast KHCIIOTa U €€ COJIH, X MPUMEHEHHEe B HAPOAHO X03siicTBe. KauecTBeHHast peakiust Ha Cyab(ar-uoH.

A 3 0 T. CTpoeHue aroma 1 MOJIEKYJIbl, CBOMCTBA IPOCTOrO BellecTBa. AMMHUAK, CTPOCHHUE, CBOMCTBA, MoiTyueHne u npumMeHeHue. Com aMMOHUS, UX CBOMCTB
u npumenenue. Okcuabl azota (IT) u (IV). A3zotHas kucnora, ee cBOWCTBa U MpuMeHeHne. HuTparsl 1 HUTpUTHL, IpoOieMa UX CollepyKaHHs B
CEJIbCKOXO3SIICTBEHHON MPOITyKUUHU. A30THBIE YIOOPEHHUS.

@ o ¢ ¢ o p. CtpoeHre aroma, aJuTOTPOIHSI, CBOMCTBA Oeoro u kpacHoro gocdopa, ux npuMenerre. OCHOBHBIE coenuHeHus: okcu I pochopa (V),
oprodocdopHas kucnora u gocharsl. DochopHbie yroOpeHus.

VY ruepo a. CrpoeHue aroma, aJuIOTPOINHUS, CBOMCTBA aJIOTPONHBIX MoAuuKanuii, npumenenue. Oxcusl yrepona (I11) u (IV), ux coiicta n
npuMeHeHue. KadecTBeHHas peakius Ha yrieKucislil ra3. KapOoHaThl: KaJlbIUT, cojla, OTalll, UX 3HaUCHHE B IPUPOJIE U KU3HU uesioBeka. KauecTBeHHas

peakius Ha KapOoHaT-MOH.

10



K p e m = 1 i1. CTpoeHue aToMa, KpUCTaJUTMYECKUN KPEMHHM, ero cBoiicTBa U mpuMeHeHnue. Okcun kpemuus (IV), ero npupoaHbie pa3sHOBUIHOCTH.

Cunukarel. 3Ha4€HUE COCTMHEHU KPEMHUSI B )KUBOW U HEXKUBOU mipupoje. [loHsaTHEe 0 CMIIMKaTHON MPOMBIIIIIEHHOCTH.

Tema 4: Opranuyeckue coequnenus (11 1)

BemecTBa oprannyeckre u HeOpraHu4eckue, OTHOCUTEIbHOCTD MOHSITHS «OpraHUYecKHe BeuecTBay. [IpuunHbl MHOrooOpasusi OpraHnyecKux coeInHEHHUI.
XUMHUYECKOE CTPOCHHE OPTaHUYECKUX COSMHEHUNA. MONIEKYISAPHBIE U CTPYKTYpHBIC ()OPMYJIIBI OPTaHUYECKHUX BEUIECTB.

MeraH n 3TaH: cTpoeHHE MOJIEKyIl. [ openne Merana u 3taHa. [lerunpupoBanue 3tana. [I[pumenenue merana.

XHUMHUYECKOE CTPOEHUE MOJIEKYIIbI ATHIICHA. [[BoitHas cBsA3b. B3aumonelicTBre 3TuieHa ¢ Boaoil. Peakuun nonumepusanuu stuiena. [lonustuien u ero
3HaYEHUE.
[TonsTre 0 mpeaenbHBIX OAHOATOMHBIX CIIMPTaX Ha MpUMepax MeTaHoja U 3TaHoJa. TpeXxaTOMHBIN CIIUPT - IIULIEPUH.

[TonsTHe 06 anpaerngax Ha NpuMepe YKCyCHOTO anpaeruaa. OKUCIIeHNE allbJIern/ia B KUCIIOTY.

OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE KMCIOTHI HA MPUMepe YKCYCHOM KucioThl. Ee cBoiicTBa u mpuMeHeHune. CTeaprHOBasi KUCIOTa KaK MpeJICTaBUTEINb
KHUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuuu stepudukanyy v noHsTHE O CIOXKHBIX dpupax. JKUpbI Kak CI0KHbBIE 3)UPBI TTUIEPUHA U )KUPHBIX KUCIIOT.

[Tonsarue 06 amuHOKHKCIOTaX. Peaknu nmonukoHaeHcanuu. benku, ux crpoeHune u OMOJIOTHYecKast poib.

[TousTue 00 yrjieBoJaax. FJ'IIOKO3a, €€ CBOMCTBA U 3HAYCHHUE. KanMaJ'I " [CJIK0JI03a (B CpaBHeHI/II/I), HX OMoJIornyecKas POJIb.
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Pazjen 3. TemaTnueckoe NJIaHUPOBaHUeE.

Pacripenenenue yueOHBIX 4acoB MO pa3zeiaaM IporpaMMBl

Ne B tom uncine
HanmenoBanue pasnenoB U TeMm Bcero gacos KontposnbHbie paboTh
/o Ypoku
[ToBTOpEHHE OCHOBHBIX KypCOB 8§ Kiacca. 15 15 0
Meranis 16 14 1
Hemeraimns 27 21 2
.O0001eHHe 3HAHMH MO XMMHHM 32 KYPC
OCHOBHOM LIKOJbI
10 10 0
IMoaroToBKa K 0CHOBHOMY
rocyiapcrBeHHoOMY 3k3ameny (OI'J)
68
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puioxkenue

KanennapHo-TteMaTH4eckoe NJIaHUPOBaHUE

No Tema ypoka Kosn-Bo Hara npoBeaeHus
4acoB
10 IUIaHy 1o (akry

2 Xapakrepuctuka XD - MeTajllla Ha OCHOBAHUH €T0 MOJIOKEHHSI B IEPUOJHMUYECKOM TalJI. 1

J.N.Menneneena.
3 Knaccugukanus cioxHbIX BemecTB. AM(pOTEpHbIE OKCHJIBI U THAPOKCU]IBI. 1
4 [lepuoanueckuii 3aK0H U NepUOJMUECcKas cucTeMa XuMudeckux semenTos [I.M1.Meneneesa. 1
5 Knaccudukarus XuMiHuecKux peakiyii Mo pa3InIHbIM TPU3HAKAM 1
6 Xumuueckue peakiui. CKOpocTh XMMHUECKHX PEAKIUil 1
7 Karanuszaropsl 1
8 OKHCIUTEeTbHO — BOCCTAHOBHUTE/IbHbIE PeaKIHH. 1
9 1

CocraBiieHHE OKHCJINTEJIbHO — BOCCTAHOBUTE/IbHBIX PeaKINid.
10 DIIEKTpOIUTHYECKas AUccolanus. Jlucconnanus KUcioT, OCHOBaHUH, 1

COJIEH.
11 HonHble ypaBHEHUS 1
12 CBOICTBA KUCIIOT, OCHOBAHUI, OKCHUJIOB U COJIEH  crere Teopun 1

3J'IeKTpOJ'IPITPI‘IeCKOI‘;I JHUCCOIAMH.
13 I'eneTnueckas CBA3b MEXKIY KilaCCaMH HEOPTaHUYCCKUX COe,I[PIHeHHﬁ. 1
14 CBolicTBa BELIECTB U3YUYEHHBIX K1accoB B cBeTe OBP. 1
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15

KonTtpoJubHasi padora Nel no teme : «O01masi XapakTepucTUKA XUMHYECKHUX JIEMEHTOB U

XHMHMYECKHUX pPeaKuuin)

Tema 2. MeTtasuibl (164)
16 [Tonoxxenne MetaiuioB B epuoaudeckoit cucreme J.M.Menneneea. O0uiue husndeckue cBOMCTBA 1
METAaJUIOB.
17 XUMHYECKHE CBOMCTBAa METAILIIOB. 1
18 XUMHUYECKHE CBOMCTBAa METAJNIOB Psii akTUBHOCTH METAJIOB. 1
19 OcyuiecTBIeHNE HENOYKH XUMUYECKUX TPEBPAIICHUI METaIOB. 1
20 Mertasuibl B Ipupoze, 00IIre Crioco0bl MOTYYEeHUSI METAJIOB. 1
21 OO111e MOHATUS O KOPPO3UH METAIJIOB 1
22 CrmuiaBbl. 1
23 [enounsie MeTamibl. CoeMHEHUS METOYHBIX METaIOB 1
24 OO11ast XapaKTepuCTHKA IEMEHTOB IMIaBHOM noarpynmsl 11 rpynmosl. 1
bepunnmii, MarHuii U NieJI0YHO3EMENBHBIE METAIIIIBI
25 CoennHeHUs IeTOYHO3EMENBHBIX U MIETOYHBIX METAJUIOB. 1
26 ATOMUHUT . 1
AM@oTepHBIil xapakTep OKCUAA U THIPOKCHA ATFOMUHUS 1
27 CoenuHeHus aTrOMUHUS.
28 XKeneso , ero crpoenue, pusnyecKkue U XMMUYECKHE CBOWCTBA. 1
29 I'enetnueckue psasl xenesa (I11) u sxxenesa (111). Baxneitmme conu xenesa. 1
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30 [Ipaktrueckas padora Nel «IlomydeHue coeqHEHU METAJUIOB U U3YUYEHUE UX CBOWCTBY 1
31 KontposabHas padora Ne2 no teme : «MeTauibp» 1
Tema 3. Hemerasuibl (27 yacos)
32 Hemeraisl: aToMBI B TPOCTHIE BemecTBa. Kuciopon, 030H, BO3IyX. 1
33 Bonopon. Bona. 1
34 ["anorenst 1
35 Coenunenus ranoreHoB. [loayueHune rajnoreHos. 1
buonornueckoe 3HaYCHNE U TPUMEHEHHUE TAIOTCHOB M HX COCIMHCHHIA.
36 Kucnopon. @usnueckue u xumuyeckue cBoiictsa.Cocras Bo3mayxa. 1
37 Cepa u ee coeJMHEHUS. 1
38 Cepnas xkucnora. OKUCIUTETbHBIE CBOWCTBA CEPHON KUCIIOTHI. 1
39 Pemenwue 3anau u ynpaxaenuii. O600111eH1e U crucTeMaTi3anus 3Hanui no teme «Hemetanmsny 1
40 A3or, ero puznyeckue U XMMUYECKHE CBOWCTBA. 1
41 AMMMaK 1 €ro CBOMCTBA. 1
42 Conu aMMOHHS. 1
43 Kucnoponusie coennuenus a3ota. A30THas KHCIIOTa U €€ CONU 1
44 A30THast KUCJIOTA U €€ CBOMCTBA. 1
45 OKUCIATENbHBIE CBOMCTBA A30THOM KUCIIOTHI. 1
46 docdop u ero coequHEHUS. 1
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47

Pemenue 3anad u ynpaxkaenuii. OO00IIEHHE U CUCTEMAaTH3aI|sl 3HAHUH 110 TEME TIOJTPYIIIBI a30Ta.

48 VYrepon , ero (U3nYecKre U XHMHYECKHE CBOMCTBA.

49 Kucnoponneie coennuenus yriepoaa.

50 VYrepon — 0CHOBA BCe KHUBOM MPUPOSIBL.

51 [TpakTuueckas pabora Ne2 «Ilomyuenue, cobrpanue 1 pacrio3HaBaHUE Ta30By.

52 KpeMHuii u ero coeiMHEHMS.

53 CuiMkatHasi IpOMBIIIIIEHHOCTD.

o4 Pemenue 3anau u ynpaxsaenuii. O6001meHne n cucremMaru3amnys 3Hanni mo reme: «Iloarpynma
yrieponaa»

55 [TpakTrueckas padora Ne 3
«ITonyyeHne coeMHEHN HEMETAIIIIOB U U3YUYEHHE UX CBOMCTBY»

56 Pemrenue pacueTHbIX 3a7a4 MO0 YpaBHEHUAM PEAKIIUH .

S7 O06o01enue 1 cucreMaTu3anus 3Hanui 1mo reme «Hemeranmsny

58 KonTpoabHas padora Ne3 no teme «HemeTranabi»
Tema 4.000011eH1e 3HAHUT 110 XUMHUM 32 KYPC OCHOBHOM IIKOJIbI
IMoaroroBKa K 0CHOBHOMY rocyiapctBeHHOMY 3k3ameny (OI'9) (10u4)

59 IIepuonnueckuit 3akoH u Ilepuonudeckas cucrema [l. M. MeHneneeBa B CBETE TEOPUHM CTPO-CHUS
aToMma .

60 ITepuoanyeckuii 3akoH u I[lepuonnueckas cucrema /. 1. MeHieneeBa B CBETE TEOPUH CTPOCHUS

aroMa .
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61 Byl xumMuueckux cBs3ei U THUIbI KPUCTAITHYECKUX pelIeToK. B3anMocBs3b 1
CTpOCHUS U
CBOICTB BEILIECTB.
62 Knaccudukanus XuMHUYECKUX peaklHii 0 pa3Iu4HbIM Npu3HakaMm. CKOPOCTh XUMHUYECKHUX 1
peaKuHuii.
63 Knaccudukanuys u cBolcTBa HEOPraHUYECKUX U OPTaHUYECKUX BEIICCTB. 1
64 Krnaccudukanus u cBolicTBa HCOPTAHUYECKUX BEIIIECTB. 1
65 ['eneTnyeckue psibl METAJUIA, HEMETAIJIA U IEPEXOAHOT0 MeTallia. 1
66 O000I11IeHNE U CUCTEMATU3ALUS 3HAHUIA. 1
67 Wrorosast koHTpoJsibHAs paboTa 3a KypC OCHOBHOM HIKOJBI . 1
KonTtpoabnasi padora Ne4
68 PesepBHEII ypoOK. 1
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