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IlosicHuTeEILHAS 3aMUCKA

[Iporpamma paspaborana Ha ocHoBe DenepaqbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJIapTa OCHOBHOTO OO0IIero oOpa3oBaHWs, aBTOpCKOW pabodueir mporpammbl mo xumuu O. C.
l'abpuensHa 1o KypCcy XHMHHM OCHOBHOW MIKOJBI st 8-9 kiaccoB 00meoOpa3oBaTeIbHBIX
yupexJieHui: padboyast nporpamma no xumuu. Cocr. Acanona JI. 1, Mocksa, BAKO, 2016 — 64 c.

MecTto Kypca B y4eOHOM IJ1aHe

Pabouas mporpamma paccuntana Ha 136 4. Ha 1Ba roja 00ydeHus (1o 2 4 B HEAEIIO).

Yuebnuku:

Tabpuensn O. C. Xumus. 8 xiacc.: yueouuk / O. C. T'aOpuensia. — 4-e uzanue, CTEPEOTHIL. ; 10T
penaxuueii T. 1. TamOypuieBa. — M.: [Ipoda, 2015.

Tabpuensn O. C. Xumus. 9 xmacc.: yueouuk / O. C. TaOpuensH. — 2-e uzaHue, CTEPEOTHIL. ; ITOJT
penaxiueii T. 1. FamOyprieBa. — M.: [Ipoda, 2014.

.  Ilnanupyemble pe3yJibTaThl 0CBOEHUsI y4eOHOI0 NMpeaMeTa

JlesTenbHOCTh  00pa30BaTENLHOTO YUPEXKACHUS o00mero oOpa3oBaHus B OOYUYCHHHM XUMHUU
JOJKHA OBbITh HampaBleHa Ha JOCTI)KEHHE OOYy4arolmIMMUCS — CIEAYIOIINX JMYHOCTHBIX
pe3yabTaTOB:

1. B LEeHHOCTHO-OpPHUEHTAIIMOHHOU c(epe - YyBCTBO TOPJAOCTU 32 POCCHICKYIO XHUMHYECKYIO
HayKy, TyMaHU3M, OTHOILIEHHE K Tpyady, LEJIeyCTPEeMICHHOCTb, CAMOKOHTPOJIb U
CaMOOIICHKA;

2. B TpynoBoii cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaidbHEHIEH 00pa3oBaTebHOM
TPAEeKTOPHH;

3. B mno3naBaTenpHOW (KOTHUTUBHOW, WHTEIUIEKTYalbHOH) cdepe — MOTUBalus y4eHUS,
YMEHHUE YIPaBIATh CBOEH MO3HABATEIHHOMN AESITEIbHOCTHIO.

MeTtanpeIMEeTHBIMUA _pe3yJdbTaTaMHU WM I10Ka3aTEISIMU OCBOCHHUS nporpamMmbl II0 XHMMHUHU

BbIITYCKHUKaMH OCHOBHO! IIIKOJIBI SBJISTFOTCSI:

1. BJIaJICHUC YHUBCPCAJIIbHBIMU €CTCCTBCHHO-HAYYHbIMU criocodamu ACATCIBbHOCTH:
Ha6J'IIOI[eHI/Ie, N3MCPCHUEC, SKCIICPHUMCHT, yqe6Hoe HUCCIICAOBAHNEC, IPUMCHCHUEC OCHOBHBIX
MCTOJO0B IIO3HAHMA (CI/ICTeMHO'I/IH(I)OpMaI_II/IOHH]':Jﬁ aHalIn3, MOI[eJ'II/IpOBaHI/Ie) JJIA
HU3YUCHUA PA3JINYHBIX CTOPOH Oprn(anmeﬁ HCP’ICTBHTGHBHOCTH;

2. WCHOJIb30BaHUE YHUBCPCAJIIbHBIX CIIoco00B ACATCIIBHOCTH II0 PCHICHUIO HpO6J'I€M n
OCHOBHBIX HHTCJIICKTYAJIbHBIX onepaunﬁ: (I)OpMy.TII/IpOBaHI/Ie THUIIOTE3, aHaJInu3 M CHUHTEC3,

CpaBHCHHUC, 0606H_I6HI/IC, CUCTCMAaTu3alus, BBISABICHUC HPUYNHHO-CICACTBCHHBIX CBﬂBCﬁ,
2



IIOMCK aHaJIOIOB;

3. yMeHHe reHepHpOBATh HJIEH U OIIPENENATh CPEICTBA, HEOOXOUMBIE ISl UX PeaH3alllu;

4. yMmeHuEe OIpeneNaTh LEIN U 3a/1a4M JESITeIbHOCTH, BBIOMpPATh CPEJICTBA peaIM3aluu  LENU
U IPUMEHSATH UX Ha MPAKTUKE;

5. HCIOJIb30BAHUE PA3IUYHBIX UCTOYHUKOB JUISI TOJIyYE€HUSI XUMUYECKOU NH(pOpMaIUH.

HDGI[MCTHI)IMI/I PE3yabTaTaMH OCBOCHHSA BBIITYCKHUKaAMU OCHOBHO# IITKOJIBI [IporpaMmsbl 110

XUMUU SBIISIOTCS:

1. B nosnasamenvhoti cgpepe:

- JaBaTh ONPENEICHUS HN3YUYCHHBIX TOHSTHUM: BEMIECTBO (XUMHYECKUH OJIIEMEHT, aToOM, HOH,
MOJIEKYJIa, KpHUCTalJIMYecKas pEelIeTKa, BEUIECTBO, MPOCTbIE M CJIOXHbBIE BELIECTBA, XUMHUYECKas
¢dbopMyna, OTHOCHUTEIbHAsE aTOMHAasli Macca, OTHOCUTENIbHAs MOJIEKYJIIpHAas Macca, BaJIEHTHOCTb,
OKCHJIbI, KHUCIIOTBI, OCHOBAaHHMSA, COJIM, aM(pOTEPHOCTb, WHAMKATOP, NEPUOJNYECKHI 3aKOH,
nepuouyecKkass  CUCTeMa, INepuojaudeckas  TaOnuia,  HM30TONbI,  XMMHUYECKas  CBSI3b,
ANIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHUS, AJIEKTPOJIUT), XUMUYECKasi peakiusl (XUMHYECKOe
ypaBHEHHUE, TeHETUYECKasl CBSI3b, OKUCIIEHUE, BOCCTAHOBJICHUE, AJIEKTPOJIUTUUYECKAs JUCCOLMAIINS,
CKOPOCTbh XMMHUECKOHN peakium);

- popmynupoBaTh nepuoaieckuii 3akon J1.11.MeHeneeBa u packpbIBaTh €ro CMBICIT,

- ONUCHIBATH JIEMOHCTPAIIMOHHBIE M CAMOCTOSATENBHO IPOBEACHHBIE SKCIIEPUMEHTHI, HCIOJIb3YS
JUTSI 3TOTO €CTECTBEHHBIN (PYCCKHM, POTHOM) SI3BIK U SI3bIK XHMHUH;

- ONHUCBHIBaTh U pa3IMyaTh HW3YYECHHbIE KJIAcChl HEOPTraHMYECKUX COCJAWHEHUM, MpOCThie U
CJIO’KHBIE BEIIECTBA, XUMHUUECKUE PEaAKIINU;

- KJ1accupuIMPOBaTh U3YUYE€HHbIE OOBEKTHI U SABIICHUS,

- HaOIIOaTh JEMOHCTPUPYEMbBIE U CAMOCTOSITEIbHO MPOBOJMMBIE OIBITHl, XUMUYECKHE PEaKIny,
MIPOTEKAIOLIUE B IPUPOJE U B OBITY;

- Jlenath  BBIBOJBI UM YMO3AK/IIOYEHUS W3  HAONMIOACHUH, M3YYCHHBIX  XHUMHUYECKUX
3aKOHOMEpPHOCTEH, TPOTHO3UPOBATh CBOWCTBA HEM3YYCHHBIX BEIIECTB IO aHAJIOTUHU  CO
CBOICTBaMHU U3YyUEHHBIX;

- CTPYKTYpUpOBaTh MW3YYECHHBIH MaTepual U XUMHYECKYI0 HMH(POpPMAIIHMIO, TOJIYYEHHYIO W3

APYTUuX UCTOYHUKOB;

- MOJEIIMPOBaTh CTPOEHUE ATOMOB JJIEMEHTOB IIEPBOrO, BTOPOrO, TPETHETO IMEPUOAOB, CTPOEHUE
MIPOCTEUIIUX MOJIEKYIL.

2. B yennocmno-opuenmayuonnoii cgepe:

- aHaJNM3MpOBAaTh M OIIGHWBATh MOCIEACTBUS JUIL OKpYXarouled cpeapl OBITOBOM M
MIPOU3BOJICTBEHHOM JEATEIILHOCTH YeJIOBEKa, CBSI3aHHOM ¢ mepepaboTKOM BEIECTB;

- Pa3bACHATH HaA IMPUMCPAX (HpI/IBO,Z[I/ITL HpI/IMepBI), MNOATBCPKAAOINX MATCPUAIIBHOC CIUHCTBO U



B3aMMOCBSI3b KOMIIOHEHTOB >KMBOM, HEXKHBOW NPUPOJBI M YEIOBEKAa KaK BAKHYIO YacTh 3TOTO
€/IMHCTBA;

- CTPOUTH CBOE TIOBEJICHUE B COOTBETCTBUH C MIPUHIIUTIAMH OEPEKHOTO OTHOIICHUS K IPUPOJIC.

3. B mpyoosoii cgepe:

- IJTAHUPOBATH U TIPOBOJIUTH XUMUICCKHIA IKCIIEPUMEHT;

- UCTIOJIH30BaTh BEIIECTBA B COOTBETCTBUU C UX NMPETHA3HAYCHUEM M CBOMCTBAMH, OMTMCAHHBIMHU B
WHCTPYKIIUSIX IO PUMEHCHHUIO.

4. B chepe bezonacnocmu sHcusHedesmenbHOCmU.

- OKa3bIBaTh IEPBYIO TOMOIIb IPH OTPABJICHUSX, OKOTAX M JPYrUX TpaBMaX, CBS3aHHBIX C

BEIIECTBAaMHU U JJa0OPATOPHBIM 000PYAOBAHUEM.

1. IlpuMepHble HATIPABJIEHUS MPOEKTHOI JAeATeIbHOCTH 00y4alOLIUXCH.

1. PaGoTa ¢ MCTOYHMKAMHM XUMHUYECKOM MHGOpPMAIMM — HUCTOpUYECKHE 0030pbl CTAHOBJIEHHUS
pPa3BUTUSL W3YYEHHBIX MOHSATHH, TEOPHii, 3aKOHOB; XKH3Hb U JAEATEIbHOCTbh BBIAAIOIINXCS YUEHBIX-
XUMHKOB.

2. AHanmutndeckue 0030pbl HHPOPMALIUH TI0 PELIEHUIO ONPEAEICHHBIX HAyUYHbIX, TEXHOJIOTUYECKUX,
MPAKTUYECKUX TIPOOIIEM.

3. OBnazieHne OCHOBaMM XMMHUYECKOTO aHAIN3a.

4, OsBnaaeHre OCHOBaMH HCOPraHn4€CKOro CMHTE3a.

I11. Conep:xaHue 0CHOBHOI0 00111er0 00pa3oBaHusA Mo XumMuu 1s 8-9 kiaccon

Pazoen 1. Ocnoenvie nonamus xumuu (YypoeeHb AmoMHO-MONEKYAPHBIX RPEOCHABIeHUIL)

IIpenmer  xumuu.  Meroapl  MO3HaHUS B XUMMM: HaONIOEHHE, SKCIEPUMEHT,
u3MepeHue. VMCTOUYHMKM XUMUYeCKOW HHPOPMAIK: XUMUYECKas! JINTepaTypa, HHTEpHET.
Yuctsle BemectBa M cMecd. OuMcTka BemiecTB. IIpocThle M ciloXKHBIE BellecTBa. MeTauibl U
HEMETa/UIbl. XUMHWYECKHH DJJIEMEHT, aToM, MOJIeKyJa. 3HAKM XHMHUYECKHX DJIEMEHTOB.
Xumnueckast Gopmyna. BaneHTHOCTh xuMHueckux sneMeHTOB. CocTaBieHue GopMya OMHApHBIX
COCIMHEHUH 110 BAJEHTHOCTM AaTOMOB XHUMHYECKHUX DJIEMEHTOB M OIPEIEICHUE BAJIEHTHOCTH
aTOMOB XMMUYECKUX 3JIEMEHTOB 10 (popMynaM OMHAPHBIX COCTUHEHHI.
OtHocuTenbHas aromHass Macca. OTHOcUTENbHas MOJEKyIspHas Macca. MaccoBas 10
XMMHMUECKOTO 3JIEMEHTA B CIOKHOM Benlectse. KonmuectBo Beniectsa. Monb. MossipHast Macca U

MOJISIPHBII 00BEM.



®dusnueckue ABICHUS U XUMHUECKUe peakiuu. [Ipu3Haku U ycioBUS NPOTEKaHUS XUMHYECKUX
peakuuil. 3aKOH COXpaHEHHsS MAacChl BEIIECTB IPU XUMMUECKUX pPEaKIUAX. XHMHYECKUE
ypaBHeHus. KoapuuueHTl B ypaBHEHHMAX XMMHUYECKUX PEAKIUi KaK OTHOIICHUS KOJIMYECTB
BEILIECTB, BCTYNAIOIUX U OOpa3ylIIMXCs B pe3ylbTare XuMHuueckoil peakuuu. [Ipocreifmme
pacueTsl [0 YpaBHEHUSIM XUMHUUYECKUX PEaKIUil.

OCHOBHbIE KJIaCChl HEOpPraHMYecKUX coeauHeHuil. HomeHknarypa HEOpraHM4eCKUX BEILECTB.
Kucnopon. Bozayx. T'openme. Oxcuubl. Oxcuabl MeTawioB M HemeTtauioB. Bogopon. Bopa.
Ounctka BoAbl. B3aumojeiicTBue BOJBI € OKCHIAMH METAJIOB U HeMmeTauioB. Kuciotsl,
KIacCU(pUKaMsi U  CBOWCTBA: B3aMMOJICHCTBHE C  METallaMH, OKCHUJAMU METaJIOB.
OcHoBaHus, Kkinaccupukauuss ¢ CBOMCTBAa: B3aMMOJEHCTBHE C OKCHJIAMU HEMETAJJIOB,
kucinotamu. AMmdotepHocTs. KucnotHo-ocHoBHbIe uHAMKaTopbl. Comu. BzaumoneiictBue coueit
C MeTaJylaMM, KHCJIoTaMu, mienoyamu. CBsA3b MEXJIy OCHOBHBIMHU KJIacCaMH HEOPTaHMYECKUX
COEIMHEHHN.

[lepBoHayanpHble MPENCTABIECHUS O €CTECTBEHHBIX CeMeWcTBax (TpyImax) XUMHYECKUX

QJICMCHTOB: IICJIOYHBIC METAJIJIbI, T'aJIOT'CHBEI.

Pazoen 2. Ilepuoouueckuit 3aKOH U RNEPUOOUHUECKAA CUCMEMA XUMUYECKUX ITIEMEHM OB

Menoeneesa /I. H. Cmpoenue seujecmaa.

[lepuommueckunii  3akoH. Mcropusi  OTKpBITUS  NEPUOJMYECKOTO  3aKOHA.  3HAYCHHE
MEePUOMYECKOTO 3aKOHA JJIs1 Pa3BUTHUS HAYKH.

[leproguueckasi cucreMa Kak €CTECTBEHHOHayyHas KiaccH(UKalWsg XUMUYECKHX DJIEMEHTOB.
Tabnuunas popma npeacraBieHus KiacCu(PUKAUN XUMUYECKUX JIEMEHTOB.

Crpykrypa Tabmunbl «llepuomnyeckas cucreMa xumudeckux aneMeHToB J[. M. MenneneeBay.
Ou3nYecKuii CMBICI MOPSIKOBOTO (aTOMHOTO) HOMEpPaA, HOMEpa MepHoja U HOMepa TPYMIbl (i
AIIEMEHTOB A-TpyIIII).

Crpoenue aroma: SApO M DIEKTpoHHas oOosouka. CoCTaB aTOMHBIX SAep: MPOTOHBI H
HEUTpoHbl. M30TONBI. 3apsa aTOMHOrO spa, MacCOBOE YMCIO U OTHOCUTEIIbHAsl aTOMHas Macca.
DneKTpoHHas 000JI0UKa aTroMa. DNEKTPOHHBIE CIOM aTOMOB AJIEMEHTOB MAaJlbIX MEPHOJIOB.

XuUMHUECKasi CBA3b. DJIEKTPOOTPULATENIBHOCTh aTOMOB. KoBasieHTHasi HEMoMsIpHAsl U MOJISpHAs

CBs3b. MloHHAs CBS3b. BaJ'ICHTHOCTL, CTCIICHb OKUCJICHUS, 3apsaJ NOHA.

Pazoen 3. Muozoobpazue xumuueckux peakyuil.

Knaccn(pmcauml XUMHUYCCKHUX pCaKHHﬁZ pCakuun COCAUHCHUA, PA3JIOKCHUA, 3aMCIICHUA,



oOMeHa, 9K30TEPMUYECKHE, SHIOTEPMHUYECKHE, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBLHBIE,
HeoOpaTHMbIe, 0OpaTHMBIE.

CkopocTh XuMHYeCKHX peakuuil. Maxkropbl, BIUSIOLIME HA CKOPOCTh XUMHUYECKHUX pEaKLui.
PacTBopbl. OnexTponuTuyecKas IUCCOLUAIMsl. DJIEKTPOIUTHl M HEAIEKTPOJUThl. KaTtuonsl u
aHWOHBL. Jluccommanys coJIel, KACIOT M OCHOBAaHMM B BOJHBIX pacTBopax. Peakuuum HOHHOTO

oOMeHa B pacTBOpax 3JICKTPOJIUTOB.

Pazoen 4. Muozooopaszue eeuiecme.

EcrecTBeHHbIe cemeiicTBa XMMHUYECKMX JJEMEHTOB METAIOB W HeMmeTawioB. OOrmas
XapaKTepUCTUKAa HEMETAJUIOB HAa OCHOBE MX TOJIOXKEHHS B MEPUOJIUYECKON CHCTEME.

3aKOHOMEPHOCTH HM3MEHEHUs (U3MUYECKHMX W XMUMHYECKHUX CBOMCTB HEMETAUIOB — IPOCTHIX
BEIIIECTB, WX BOJIOPOJHBIX COCIWHEHUH, BBICIIUX OKCHJOB M KHCIOPOJICOACPKAIMUX KHUCIOT Ha
MpUMEpPE FIEMEHTOB BTOPOTO U TPETHETO IMEPHOJIOB.

OOmas XxapakTepucTHKa METAJUIOB Ha OCHOBE HMX IOJIOKEHUS B TMEPHOJUYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHUS (PHU3NYECKUX W XHMHYECKHMX CBOWCTB METAUIOB — MPOCTHIX
BEIIECTB, UX OKCHAOB M THIPOKCUIOB Ha IMpPHUMEPE AJIEMEHTOB BTOPOTO U TPETHErO MEPHUOJIOB.

AmdoTtepHble coenuHeHus] amoMuHuA. OOmias XapaKTepHCTUKA 3JKeJe3a, €ro OKCHIOB U

TUAPOKCHUIOB.

Pazoen 5. IkcnepumenmanvHas Xumus

JleMOHCTpalMOHHBIN U JIA00PaTOPHBII dKcnepuMeHT. IlpakTuuyeckue paboOThI.

1. Ilpumeps! pu3HUECKUX SBIICHUH.

2. Tlpumepbl XMMHUYECKUX PEaKIUil ¢ IPKO BBHIPAKEHHBIMHU M3Y4aeMbIMH MPU3HAKAMHU.

3. Peakumu coeauHeHus, pa3noKeHus, 3aMeleHHs], 0OOMeHa.

4. Peakuuu, WUTIOCTPUPYIOIUME CBOMCTBA M B3aHMMOCBS3M OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COEIMHEHNH.

5. OmbITHI, WTIOCTPUPYIONIHME 3aKOHOMEPHOCTH W3MEHEHHs CBOWMCTB IIENOYHBIX METaJIOB
U TaJOTreHOB.

6. OmnbIThl, WUIIOCTPUPYIOIIME 3aKOHOMEPHOCTH HM3MEHEHHMS CBOMCTB THAPOKCHIOB H
KHCTIOPOJICOIEPKAIIUX KUCIOT 3JEMEHTOB OJHOTO TMEepUoja.

7. IlpuMepsl OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKITUIA.

8. @aKTOPhI, BIUAIOIIME HA CKOPOCTh XUMHUECKUX PEaKIIUi.

9. [IpumMepsl PHIO- U IKZOTEPMUUECKHUX pPEaAKIIUH.

10. CpaBHeHI/Ie QJICKTPOIIPOBOJHOCTU PACTBOPOB 3JICKTPOJIUTOB U HCIJICKTPOJIMTOB.



11. Peakuuu noHHOro oOMeHa.

12. OnpIThl, WIIIOCTPHUPYIOMIKE (U3NIECKUE U XUMUYECKUE CBOMCTBA H3y4aeMbIX BEUIECTB.

13. IlpaBmiia TexHUKHA OE30MACHOCTH MpH paboTe B XUMHUECKOM Kabuuere. Ilpuembl oOpaienus
¢ 1abopaTopHbIM 00OPYJOBAHMEM U HArpeBaTEIbHBIMU MPUOOPAMHU.

14. IlpuroToBiieHuEe pacTBOpa caxapa M pacyeT €ro MacCOBOW [10JIM B PaCTBOPE

15. YcnoBus TeueHUS XUMUYIECKUX PEAKINI MEXKAY PACTBOPAMH AJIEKTPOIUTOB 10 KOHIIA.

16. Pemrenue sKCriepuMEHTAIBHBIX 33/1a4.

17. OcymecTBieHue 1EMOYKH XUMUYECKUX MTPEBPaIICHUH.

18. TloyueHue u CBOWCTBA COCTUHEHUN METAJUIOB.

19. Pemienne »KCriepIMEHTATBHBIX 33124 Ha PaclioO3HABAHUE W TOJIYYEHUE COCAMHEHUN METAIIOB.
20. Pemrenne sKkcriepuMeHTaIBHBIX 33134 1m0 TeMe «[loarpymima kuciaopoaay.

21. TlonydeHnue, cOOMpaHUe U PACIIO3HABAHUE T'a30B.

PacuerHble 3a1a4ymn.

1. BbluncneHne OTHOCUTENIBHOM MOJEKYISIPHOM M MOJISIPHOM Macchl BellecTBa IO  €ro
XUMHUYECKoi (hopmyre.
2. Pacyer MaccoBO#l HOMM XUMHYECKOTO JIEMEHTA B COEIUHEHUMU.

3. PacueT MaccoBoii 07 pacTBOPEHHOTO BEIIECTBA B PacTBOpE.

4. BplunMcneHHs MO0 XMMHYECKUM YypaBHEHHMSIM MacChl WJIM KOJMYECTBA BEIIECTBA OJHOTO W3
YYaCTBYIOIIMX WM TOJYYalOIIUXCSl B peaklUu COEAMHEHUIl M0 W3BECTHON Macce WU

KOJIMYCCTBY BCUICCTBA APYroro COCIAUHCHH.



IV. TemaTnueckoe niianupoBanue 8-9 kiace

TemaTHueckoe miaHupoBanue (8 kiace)

HasBanue paszznena, rias KonungectBo yacos

Bcero N3 Hux (popmbl KOHTPOJIS)

KOHTPOJIBHBIX | IPAKTHYCCKUX

pabot pabot

1 Bsenenue 4 - 1
2 ATOMBI XUMHUYECKUX 8 1 -
3JIEMEHTOB
[Ipoctsie BemecTBa 6 1 -
4 CoenHeHNsT  XUMHUYECKHUX 14 - 1
3JIEMEHTOB
5 HN3menenus, 16 1 1
MPOUCXOISAIHE C

BemecTtBamu. IIpocrenmue

orepannu ¢ BEICCTBOM.

6 PactBopenue. PactBopsl. 20 1 2
Peaxnun HOHHOTO
oOMeHa u
OKHCJIIHUTEIbHO-

BOCCTAHOBHUTEILHEIE
peaKIuu. CBolicTBa

anekTposiuToB. O6o0IIEeHNE.

Uroro 68 4 5




TemaTuueckoe mianuposanue (9 Kiace)

HaszBanwue pa3nena, rias

KonmnuectBo yacoB

Bcero W3 mux (popmbr KOHTPOIIS)
KOHTPOJIbHBIX MPAKTHYECKUX
pabot pabort

Bsenenue. OO0mias 9 1 -
XapaKTEepPUCTUKA
XUMHYECKUX DIIEMEHTOB.
[lepuonnuecknii  3aKOH U
[Tepnonnueckas cucreMa
XUMHYECKUX 9JIEMEHTOB
Menpneneera [1. 1.
Meramsl. CaoiicTBa 19 1 3
METaJJIOB M UX COSIMHEHMIA.
Hemeramiel. CsoiicTBa 23 1 2
HEMETAJIJIOB " X
COEIUHEHU.
Opraanueckue BemecTBa 11 - -
O000menne  3HAHWE 110 6 1 -
XUMUU 32 KypC OCHOBHOM
LIKOJIBI.

Hrtoro 68 4 5
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