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IHosicHUTEJABLHAA 3AIINCKA

Pabouas nporpaMmmMa 3J€KTUBHOIO Kypca M0 XUMHUHU JIJIs 9 Ki1acca COCTaBlieHa Ha
ocHoBe aBTopckoil mporpammbl O.C.I'abpuensna.  Ilporpamma cOOTBETCTBYET
yuyeOHOMY IUIaHy 0Opa3oBaTeNbHON OpraHu3aluyd U MpeaycMaTpUBAET H3y4YEHUE
npeaMera Ha 0a30BOM YpOBHE.

JlaHHBIN Kypc CONPOBOXKAAET YUEeOHBIN NMpeaMeT « XUMUs» U MpeAHa3HAYeH IS
yyaniuxcst 9 kiaccoB, BRIOpaBIIMX 3TOT MpeIMET IS cAauu dk3aMeHa B popme OI'D.
Kypc Takxe mMoxkeT ObITh MCIOJIB30BaH JJIA PACIIUPEHUS U yriayOJaeHus mporpamm
npeanpo@uiIbHOro OOy4YeHUs MO XUMUUM U TOCTPOCHUS MHIWBHIYaJIbHBIX
o0Opa3oBaTeIbHBIX TPACKTOPUHM YydalllUXCs, MPOSBISIONUMX MHTepec K Hayke. Kypc
MOCTPOEH TaKUM 00pa3oM, YTO MO3BOJSET PACUIUPUTH U YIIAyOUTh 3HAHUS YHAIIUXCS
10 BCEM OCHOBHBIM pa3jiejlaM HIKOJIBHOI'O Kypca XMMHUHM OCHOBHOM IIKOJBI, 8 TAKXKe
JUKBUIUPOBATh BO3MOKHbIE MpoOensl. CojepikaHue Kypca MpeJHA3HAYEHO IS
OBJIAJICHUS TEOPETHUYECKMM MaTepHalioM M OTpPabOTKH MPAKTUYECKUX HABBIKOB
pelIeHHs 3aJJaHui KOHTPOJIbHO-U3MEPHUTENbHBIX MAaTEPUATIOB.

Peanuzanus JTAHHOM IPOrpamMMbI CIOCOOCTBYET HCIIOJIb30BaHUIO0
pa3HOOOpa3HbIX (OPM OpPTraHU3aIMU YU4eOHOTO MPOIECCa, BHEAPECHUIO COBPEMEHHBIX
METOJIOB OOYYEeHHS U MeIarornyecKuX TeXHOJIOTUH.

Heau 1 3aga4u Kypca

Ieap Kypca: IOATOTOBUTH YYalllMXCSl K UTOTOBOM aTTECTAlMM O XMMHUHU 34
KypC OCHOBHOM 00111€00pa30BaTENbHON IMIKOIBI, K MOCTYIJICHHUIO BBITYCKHUKOB B
pOo(UIBHBIE KIACChl CPEAHEH IIKOJIIBI.

OcHoOBHBIE 3a1a4H Kypca:

® U3y4YeHUE HOPMATHUBHBIX JOKYMEHTOB M CTPYKTYpPHI SK3aMEHAIIMOHHOUN pabOTHI 110
xumuu B popme OI'D;

e (opmupoBaHHE y yUalIUXCS KyJbTYPhl BBITIOJIHEHUS aTTECTAIMOHHBIX 3a/IaHUN;

® 3aKpeIUICHHE, CUCTEMATH3allMsl U PACIIMPEHUE XUMUYECKUX 3HAHHUM ydaluxcs 1Mo
OCHOBHBIM pazjeiaM Kypca XMMUU OCHOBHOM IIKOJIbI;

® DPa3BHUTHE HABBIKOB CAMOCTOSITEIILHOU PaOOTHI;

e (opmMupoBaHHEe HABBHIKOB AaHAIMTUYECKOW JESITEIBHOCTH, MPOTHO3UPOBAHUS
PE3YABTATOB JIJIsl PA3JIMYHBIX BAPUATUBHBIX CUTYallU;

® pa3BUTHE TIO3HABATEIBHOIO MHTEPECA, HHTEIUIEKTYallbHBIX CIIOCOOHOCTEH B
MpoLECCe MOMCKA PELICHHUIM;

® pa3BUTHE YMEHHH JIOTUYECKH MBICIUTh, BOCHUTAHWE BOJU K MPEOJOJICHUIO
TPYAHOCTEH, TPYAOTIO0USI 1 10OPOCOBECTHOCTH;

e (QopmMHpoBaHHE HABBIKOB UCCIIEA0BATEIBCKON JIESITEIIbHOCTH;

e (QopMmupoBaHNE HHAUBHAYAJIbHBIX OOpPA30BATENbHBIX MOTPEOHOCTEN B BHIOOpE
nanpHenero npoduiisa o0ydyeHus B cTapiiei mKkoJe.



MecTo 2JIEKTHBHOI'0 Kypca B Y4eOHOM IJIaHe

OnektuBHbli Kypc «llogrotoBka k OI'D. Xwumud.» npeaHa3zHayeH A

yuaniuxcs 9 kiaccoB u paccuntad Ha 34 yaca (1 4. B Hezelno).

Ilnanupyembie pe3ybTaThl OCBOEHUS NPeANPO(PUIBLHOIO Kypca.

JInuHOCTHBIE Pe3yJIbTATHI:

1. OCO3HAHUE CBOEH STHUYECKOUN TNPUHAJICKHOCTH, 3HAHWE HCTOPUU
XUMUU U BKJIa/a POCCUMCKON XMMUYECKOU HAYKH B MUPOBYIO XUMHIO;

2. dbopMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K TO3HAHUIO XUMUH,
TOTOBHOCTH U CIIOCOOHOCTH YYaIIMXCS K CaMOPa3BUTHIO M caMOOOpa30BaHUIO Ha
OCHOBE H3YUYCHHBIX (PAKTOB, 3aKOHOB U TEOPUU XUMHHU; OCO3HAHHOTO BBIOOpa U
MOCTPOSHUE UHINBUYATbHON 00pa30BaTEILHON TPACKTOPHH;

3. dbopMupoBaHue IEIOCTHON ECTECTBEHHO-HAYUYHOW KApTUHBI MHPA,
HEOTHEMJIEMOM YaCThIO KOTOPOM SIBJISIETCS XUMHUUYECKasi KapTUHA MUPA;

4, OBJIaJICHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO
pa3BUTH HAYKH M OOIIECTBEHHOW MPAKTUKHU, B TOM YUCJIE U XUMUYECKUM;

S. OCBOCHHE COIMAIBHBIX HOPM, MpaBUJI TOBEACHHS, poiel u GopMm
COUMAJIbHOW KHU3HKM B COLUUYME, MPUPOAE M YaCTHOM IKHU3HM Ha OCHOBE
HKOJIOTHYECKON KyJNbTyphl UM 0Oe30macHoro oOpalieHusi ¢ BEIIecTBaMU U
MaTepHUaaMu;

6. dbopMupoBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHH CO
CBEPCTHHKAMHU U B3POCIBIMH B TIpoIiecce 00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4e0HO-HICCIIeIOBATEIHCKOM, TBOPYECKON U JPYTHX BUIIOB JACATEIHHOCTH, CBSI3aHHBIX
C XUMHEM.

MeTanpeaMeTHbIe pe3yJbTATHI:

1. ompenereHue  1eneil  COOCTBEHHOro  OOy4YeHHs,

MIOCTaHOBKA U (popMyIHUpOBaHHE JJIsi ce0s1 HOBBIX 337124,

2. IJIAHUPOBAaHUE IMyTeW JOCTHXKEHUSI KEIaeMoro pesyibTaTa

00y4eHUs] XUMUU KaK TEOPETUUECKOT0, TAK U HKCIIEPUMEHTAIBLHOTO XapaKTepa;

3. COOTHECEHHE CBOMX JCWUCTBUHA C IUIAHUPYEMBIMHU



pe3yJibTaTamMu, OCYIIECTBICHHE KOHTPOJISI CBOEH NEATEIBHOCTH B MPOLIECCE
JTOCTHXKEHUST pe3yJibTara, ONpeiesIeHHe ClIoCO00B ACHCTBUM NMPU BHIMOIHEHUH
1a00paTOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBUHU C MPABUIAMU TEXHUKH
0e301acHOCTH;

4, oTpeieSIeHNe UCTOYHUKOB XUMUUECKON UH(pOpMaluu, €€ moJydeHue
Y aHalinu3, co37aHne MHPOPMAIIMOHHOTO MIPOYKTa U €T0 IPE3CHTAIINS;

5. MCIIOJIb30BAHME OCHOBHBIX MHTEJJIEKTYaIbHbBIX ONEpallMii: aHAIN3a U
CUHTE3a, CPAaBHCHHSI U CHUCTEMAaTH3aIliu, 000OIIECHUSI U KOHKPETU3AIluH, BBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3€ W TOCTPOCHUE JIOTMUECKOTO pPaCCyXKACHUS H
YMO3aKJIIOUeHUs (MHIYKTUBHOIO, JEIyKTUBHOTO W TI0 aHAJOTUM) Ha MaTepualie
€CTECTBEHHO-HAYYHOTO COJICPKAHUS;

6. yMEHUE CO3/aBaTh, MNPHUMEHATh U TMPEoOpa3OBbIBATH 3HAKU U
CHUMBOJIbI, MOJICJIU U CXEMBI ISl PEIICHUS] yUeOHBIX M MO3HABATEIILHBIX 3314,

1. dbopMupoBaHUE W PA3BUTHE HKOJOTUYECKOTO MBIIUICHHS, YMEHHUE
NPUMEHSITh €r0 B IO3HABATEIbHOW, KOMMYHUKATHBHOM, COLIMAJIBHOM TMPAKTUKE M
npodeccroHaIbHON OPUCHTAIUHY;

8. TeHEPUPOBAHUE UJICH U ONpeeICHUE CPEACTB, HEOOXOIUMBIX JIJIST X
peanu3aluu.

IIpenmeTHbIE pe3yJbTaThl:
BbInyCKHUK HAYYHUTCS:
MOHUMATh

e  (hopMyJIbl XUMHUYECKHUX BEIIECTB, YPABHCHUS XUMUYCCKUX PEAKITHI;

®  Ba)XHCUINIME XUMHYECKHE TOHSTHS: JJICKTPOJIUTHI U HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JTUCCOLMAIIUSI, OKHUCIUTEIb W BOCCTAaHOBHUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, TEINIOBOH d3(P(}EKT peakmuu, OCHOBHBIC THUIIBI pEaKIUuid B
HEOPraHWYECKOU XUMUHU;

e  (HOpPMYJIHPOBKH OCHOBHBIX 3aKOHOB M TCOPHI XUMHH: TCOPUH CTPOCHUS
aToMa M YYEHHS O CTPOCHHUH BEIIECTBA; TCOPUH IICKTPOJUTHICCKON JUCCOLMAIIUH U
YYEHHUSI O XUMUYECKON PeaKInu;

Ha3bIBATb.



®  OpraHMYEeCKHE BEIIECTBA MO WX POpMYyJIe: METaH, dTaH, ITHJICH,
aIleTHJICH, METAaHOJI, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KHCJIOTA, TJIF0KO03a, caxaposa;

OOBSACHSTD:

®  3aKOHOMEPHOCTH HM3MECHEHHUS CTPOCHHSI aTOMOB, CBOWCTB 3JICMCHTOB B
mpeiesax MajblX MePUOIOB U A-TPYII, a TAaKKE CBOMCTB 00pa3yeMbIX UMHU BBICIIIHX
OKCHJIOB U TUAPOKCH/IOB;

®  CYIIHOCTH TpOIlecca 3JICKTPOJUTUUCCKON TUCCOIMAIMM W PEaKIUi
MOHHOI'0 OOMEHa;

XapaKTepU30BaTh:

®  B3aMMOCBS3b  MEXAY COCTaBOM, CTPOCHHEM M  CBOWCTBAMH
HEOPTaHUYECKUX BEILECTB;

®  XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTraHWYCCKHUX BEINECTB
(TTPOCTBIX BEIIECTB — METANIOB M HEMETAJIOB, COCIMHCHUNH — OKCHJIOB, KHCJIOT,
OCHOBaHHWM, aM(POTEPHBIX OKCUIOB M TUAPOKCHJIOB, COJICH);

OTIPEACIIATS:

®  IPUHAUICKHOCTH BEIICCTB K OMPEACIEHHOMY KIIACCY COCAMHCHHIA,

®  THITBI XUMHYECKHUX PEAKIIUI;

®  BO3MOXKHOCTH MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa;
COCTaBJISITh:

e  (opMyIIbl HEOPTAaHUUECKUX COCTMHEHUI N3YYEHHBIX KJIACCOB BEIIECTB;

®  YpaBHEHUS XHMHUYECKUXPEAKUUi, B TOM YHUCJIE OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX, C TIOMOIIBIO METO/1a SJIEKTPOHHOTO OaaHca;

6e3omacHoO oOpamaTses:

®  C XMMHYECKOU MOCYy/I0M 1 TaO0paTOPHBIM 000PYIOBAHUEM;

®  [IPOBOJUTH XUMHYECKUU IKCTIEPUMEHT:

®  MOJATBEPXKAAIOIMIMN XUMAYECKAMN COCTAB HEOPTAHUYECKUX COEAUHEHHN;

®  TOATBEPKIAIOIINNA XMMUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
HEOPTraHUYECKUX BEILIECTB;

® 10 MOJYYEHHIO, COOUPAHUIO M PACIIO3HABAHUIO T'a3000pa3HBIX

BEIIECTB (YIJIEKUCIIOTO ra3a, aMMHUaKa);



® 110 ONpPEJETCHUIO XJIOPU-, Cylb(aT-, KapOOHAT-MOHOB U MOHA AMMOHHSI
C MOMOIIBIO KAYECTBEHHBIX PEAKIUN;

BBIYHCIIATD:

®  MacCOBYIO JIOJIFO XMMHUYECKOT0 3JIEMEHTa Mo (popMyIie COeTMHEHNUS,

®  MAacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE;

° MAacCy OCHOBHOTO BEILIECTBA I10 U3BECTHOU MAaCCOBOM J10JIE IPUMECEH;

e  00BEMHYIO JOJII0O KOMIIOHEHTA T'a30BOM CMECH;

®  KOJMYECTBO BEIIECTBA, O00BEM WJIM MacCy BEIIECTBA IO KOJIUYECTBY
BEIECTBa, O0BEMY MJIM MACCe PEareéHTOB WJIM MPOAYKTOB PEaKIIUH;

UCIIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUSI B IPAKTUUECKOM
NEITEIbHOCTH U IOBCEIHEBHOM KU3HHU:

e g Oe3omacHOro oOpalieHuss ¢ BelIeCTBAMHM U MaTepuajaMud B
MOBCEJHEBHON KW3HM M TPAMOTHOTO OKa3aHWUS TEPBOM MOMOIIM MPHU OXKOTrax
KHCJIOTaMHU

U IeJI0OYaMu;

e It OOBSCHEHUS OTJEIbHBIX (PAKTOB U IPUPOIHBIX SBJICHUN;

® IS KPUTHYECKOW OLECHKH WH(OpPMAIMH O BEIIECTBAX, HCIIOJIH3yEeMbIX
B OBITY.

BblﬂyCKHHK MOJYYMT BOSMOKHOCTD HAYUHUTHCH:

L4 XapaKTCpU30BaTb OCHOBHBIC MCTOAbI ITIO3HAHUA XHUMHNYCCKUX

00BEKTOB: HAOIIOICHHE, M3MEPCHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE;

o pasznu4aTh XUMUYECKHUE 0OBEKTHI (B CTATHKE);
o pas3nu4aTh XUMUYECKHUE OOBEKTHI (B TMHAMUKE):
o COOTHOCHTB:

O DK30TEPMHUUYECKHUE PEAKIIMU U PEAKIINU TOPEHUS;
O KaTalnuTHUYecKHue U (hepMEHTATUBHBIC PCAKIINH,
O MeETaJlJI, OCHOBHBIM OKCH/I, OCHOBAaHME, COJIb;

O HEMETaJUI, KUCIOTHBIN OKCUJ, KUCIIOTY, COJIb;

O CTpPOEHHME aTOMa, BUJI XUMHUYECKOU CBSI3M, THII



KPUCTAINTMYECKON PEIIETKN U (PU3NYECKHUE CBOMCTBA

BELIECTBA;
O HaXOXIEHHUE 3JIEMEHTOB B MIPUPOJE U MPOMBIIIJICHHBIE
CHOCOOBI UX MOTYYEHUS;
O HEOOXOJUMOCTh XHMHUYECKOTO IPOU3BOJCTBA U
TpeOOBaHUI K OXpaHEe OKPYXKAIOLIEH Cpeibl;
O HEeO0OXOJIMMOCTh NMPUMEHEHHUS] COBPEMEHHBIX BEIECTB U
MaTepHasioB U TPeOOBaHUMN K 37I0pPOBHECOEPEIKEHNIO;

o BBIIBUTaTh M OKCIEPUMEHTAIBHO NPOBEPATHh THUIIOTE3bI O
XMMHYECKUX CBOMCTBaxX BELIECTB HAa OCHOBE HX COCTaBa, CTPOCHUS U
NPUHAIJICKHOCTHU K ONPeIeIEHHOMY Ki1accy (TpYIIe) BEIECTB;

o IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA  MPOSBIATH
OKHUCJIUTENbHbIE WM BOCCTAaHOBUTEJIBHBIE CBOMCTBA C YYETOM CTereHei
OKHCJIEHHS BJEMEHTOB, BXOJSIIMX B €ro COCTaB, a TaKXE IMPOAYKTOB
COOTBETCTBYIOIIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;

o COCTaBJSITh YypPaBHEHUSA pPEaKUMl C Y4YaCTUEM THUIIMYHBIX
OKHUCJIMTENIEH U BOCCTAaHOBHUTENIEH HA OCHOBE 3JIEKTPOHHOTO OajaHca;

o ONpPENENATh BO3MOKHOCTh IMPOTEKAHUSI XUMUYECKHX PEAKIUM
HAa OCHOBE DJJIEKTPOXMMHYECKOTO pslla HaNpsHKEHW METauioB, psaa
ANEKTPOOTPULIATETLHOCTH HEMETAIJIOB, TaOMUIIBI PACTBOPUMOCTH U yuéTa
YCJIOBUM MIPOBEICHUS PEAKLUN;

o HPOBOJIUTH PACUYETHI 10 XUMUUYECKUM (OpMYJIaM U ypaBHEHUSIM,

o IPOBOAUTH XUMHUYECKHUI 3KCIEPUMEHT C HEYKOCHUTEIIBHBIM

COOJIFOICHUEM TTPABHJI TEXHUKH OC301TaCHOCTH;

o UCIIOJIb30BAaTh MPHUOOPETEHHBIE  KIIOUEBBIE KOMIETEHLUHMH IS
BBITIOJIHEHUS TMPOEKTOB W Y4YEOHO-UCCIEAOBATEIbCKUX padOT MO H3YUYECHUIO
CBOMCTB, CIOCOOOB MOJYYEHHUS U pacliO3HABAHUS BEILIECTB;

o ONpEeNeNaTh UCTOYHUKU XUMHYECKOM HHQPOpMAINU, MNPEICTABISITH
CIUCOK MH(OPMAIIMOHHBIX PECYpPCOB, B TOM YKCIIE U HAa WHOCTPAHHOM SI3bIKE,

FOTOBUTH UH(OPMALIMOHHBINA MPOAYKT U MPE3EHTOBATH €r0;



o O00OBEKTUBHO OLIEHMBATh MH(OPMAIMIO O BEIIECTBAX U XUMHUYECKUX
mpoueccax, KpPUTHYECKM OTHOCHTBbCS K  IICEBAOHAy4YHOW HMH(OpMaLuu,
HeZJ00POCOBECTHOM pEKJIaMe B CPEICTBAX MAacCOBOM MH(POPMALINH;

o co3dgaBaTh MOJEIM W CXEMbl [JIsl peuieHus Y4eOHbIX U

IIO3HABaTCJIbHBIX 3aa1a4.

Conep:xxanue 3j1eKTuBHOr0 Kypca «Illoaroroska k OI'J mo xumum»

Tema 1. BenecTBO

Ctpoenne aroMoB nepBbIX 20 3JIEMEHTOB NEPUOAUUYECKON cucTemsbl /1.
N.Menpeneena.

[Tepuonnyeckuii 3aKOH U IEPUOAUYECKASE CUCTEMA XUMUUYECKHX PJIEMEHTOB
JI.M.Menneneena.

XuUMHUYecKas CBsI3b: KOBaJICHTHAs (MOJISIPHAS U HETIOJSIpHAst ), MOHHAs,
MeTaJUTHIecKas ).

BajieHTHOCTB M CTEIIEHb OKUCIICHUS XUMHYECKHUX 3JIEMCHTOB.

[TpocThie u cioxHble BenecTBa. OCHOBHBIE KJIACChl HEOPraHUUYECKUX BEIIECTB.
HomMenkiiaTtypa HEOpraHM4eCKuX COCUHEHUM.

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB U UX COCIMHEHUHN B CBA3U C
nosioxkeHueM B [lepronyeckoil cucteMe XMMUUECKUX AJIEMEHTOB.

Tema 2. Xumuueckasi peakuusi

VYcioBUs ¥ MPU3HAKA XUMUYECKUX peakui. XMMUYECKUE YPaBHECHUS.
Krnaccudukanus XuMUYeCKUX peakifil Mo pa3IuYHbIM MTPU3HAKAM.
DNEKTPOIUTHI U HEANEKTPOJIUTHI. KaTHOHBI U aHUOHBI.

DIIEKTPOIMTHYECKAS UCCOLUALIUS KUCIIOT, IIeJI04Yel 1 coiel (CpeIHUX).
Peakiiu noHHOTO 0OMEHA M YCIOBHS MX OCYIIECTBICHUSI.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE pEAaKIIUU. OKUCIUTEIh U BOCCTAHOBUTEIb.

Tema 3. dieMeHTapHbIe OCHOBBI Heopranu4ieckoii xumun. IlpencraBienus
00 opraHmYecKux BelecTBax

XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: METAINIOB U HEMETAILIIOB.

XVWMHUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XHUMHYECKHE CBOMCTBA OCHOBAHUN. XMMHUUYECKHE CBOWCTBA KUCIIOT.

XuMHUYecKkne CBOMCTBA coneit (cpeanux). [lepBoradansHbie cBeICHUS 00
OpraHUYECKUX BEIIECTBAX.

B3anMocBsi3b pa3InyHbIX KIACCOB HEOPTaHMUYECKUX BEUIECTB.

Tema 4. MCTOI[LI MMO3HAHUA BCIIECCTB U XUMHUYECCKHUX sIBJIEHU .
BKCHepl/IMeHTaJILHLIe OCHOBBI XMMHUH



Yuctele BeniecTBa U cMecu. [IpaBuiia 6e3onacHoil paboThl B IIKOJIBHOU
naboparopuu. Paznenenue cMmecei 1 OUnCTKa BELIECTB.

Onpenenenue xapakrepa cpenbl (pacTBOpa KUCIOT U MIEJIOYEH) ¢ TOMOIIBIO
uHauKaTopoB. KauecTBeHHBIE peakIuy Ha HOHBI B PACTBOPE U Ha ra3000pa3HbIe
BelecTna. [lonydyenne ra3000pa3HbIX BEIIECTB.

Bpruuciienus MaccoBOM JOJIM XUMUYECKOTO DJIEMEHTA B BELIECTBE.

Bpruuciienus MaccoBOM J0JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Brluncnenue konuuecTBa BeleCTBa, MaCChl WM 00beMa BEIIECTBA 110
KOJIMYECTBY BEILIECTBA, MACCE WM 00BEMY OJIHOTO U3 PEareHTOB WM MPOIYKTOB
peaKiuu.

Tema 5. O0001IeHNEe U IOBTOPEHHE MATEPHAJIA IO XUMHH 32 KypC
OCHOBHOM IIKOJIbI
Tpenunr-recrupoBanue no BapuantaM OI'D NpouIbIX JIET U 1EMOBEPCHM.

TemaTu4eckoe MIIAHUPOBAHUE

Ne Ha3Banue pa3aesioB, TeM KoaunuecTtBO
n/n 4acoB
1 | BemectBoO 74
2 | XUMHYECKHE PeaKIuu 74
3 | DnemeHTapHbIE OCHOBBI HEOPTraHUYECKON XUMHUH. 114

[IpencraBienns 06 OpraHMYECKUX BEIECTBAX
4 | MeToibl TO3HAHMS BELIECTB U XUMHYECKUX SBICHUI. 64
DKCIEpUMEHTAIbHBIE OCHOBBI XUMUH
5 | O600mIeHuEe U TOBTOPEHUE MaTeprala o XUMHUHU 3a Kype 34
OCHOBHOM IIIKOJIbI
Hroro 344




Y4eOH0o-MeTOANYEeCKNH KOMILICKC

« OI'D (T'MA-9) 2023. Xumusi. OCHOBHOM rOCylapCTBEHHBIN 3Kk3ameH 30
BAPHUAHTOB THUIIOBBIX TECTOBBIX 3aIaHUI

o KoBanpuykoBa O.B. Yuucp pemars 3agauv no XUMHUH.,- M:YHHKyM
uentp 2020

o Jluguu P.II. Tectbl mo xumuu s oOy4e€HHUS U TEKYIIErO KOHTPOJIS
3HaHu# o xumuu. 8-9 kinacc —M,: Ilpoceemenue —2019

. 3y6osuu E.H. Xumus. Pemenue 3a1ay NoBBIIIEHHOM CIIOKHOCTH.

o Ilax M.C. Anroputmuka nipu uzyderanu xumun.-M.:BJIAJIOC.-2018.

. ®denepanbHbll UHCTUTYT Neaarornyeckux uamepenuit (GUIN)
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