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IlosicHuTeILHAS 3aMUCKA

Pabouas nmporpamMa BHEypouHO AeaTenbHOCTH «OCHOBHBIE BOIIPOCHI XUMHUW» pazpaboTaHa
Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS OCHOBHOM oOpazoBarenbHO# nporpamMmMer OO0, a
Takke c yderom Paboueii mporpammbl Bocrutanuss MBOY COIIINe6 u B COOTBETCTBHH CO
cneun(uKanuel KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuanoB Juis mnpoBeneHus B 2026 ronay
OCHOBHOTO  TOCYJAApCTBEHHOIO  3K3aM€Ha 1O XuMHM (moaroroBieHa — DepepalibHbIM
rOCy/lapCTBEHHbIM  OIOJUKETHBIM  Hay4yHbIM  yupexjaeHueM  «PenepanbHbIi  HHCTUTYT
MEarornYeCKUX U3MEPEHUI).

B nporpamMmMe npeaycMoTpeHa BO3MOKHOCTD ISl pealu3alii OCHOBHBIX UAEH IPUMEPHBIX
porpamMM IO XMMHUH, HCIOJIB30BAHUE PA3HOOOpPA3HBIX (OPM OpraHH3aluu y4eOHOTO Ipolecca,
BHEJIPEHUS COBPEMEHHBIX METOJIOB OOY4YEHMs] M IEJarorM4eCKUX TEXHOJOTUM, y4eT MECTHBIX
YCIOBHIA.

JlanHas mporpamMma BKJIIOYaeT (GopMupoBaHue y oOydarmuxcs oO0meydeOHbIX YMEHUN U
HaBbIKOB, YHUBEPCAJIBHBIX CHOCOOOB JIEATENBHOCTH M KIIIOUEBBIX KOMIIETEHIUI, 1 000CHOBaHHE
BbIOOpa mporpaMm M Y4eOHUKOB, KaJ€HJApHO-TEMaTHYECKOE IUIAHMPOBAHME, XapaKTEPUCTUKY
KOHTPOJIbHO-U3MEPUTENIbHBIX MaTepUaoB.

[IporpaMmma ucnosb3yercss [Uisi paclIMpeHUs W YIIyOJIeHHus MpOorpaMMbl OOY4eHHs I10
XMUMHH U TIOCTPOEHUSI UHIWBUIyalbHBIX 00pa30BaTEIbHBIX TPACKTOPUHN yUalTUXCsl, TPOSBISIONINX
uHTepec K Hayke. Kypc moctpoeH Takum 006pa3om, YTO MO3BOJISIET PaCIIUPUTh U YIIyOUTh 3HAHUS
yydaluxcs 1Mo BCEM OCHOBHBIM pa3jieiaM IIKOJIBHOIO Kypca XMMHUU OCHOBHOM IIKOJBI, a TaKXke
JUKBUJIMPOBATH BO3ZMOYKHBIE TPOOEIIBI.

PabGouass mnporpamma mnpenHazHaueHa IS MOJATOTOBKM  BBIIYCKHUKOB 9  KiaccoB
00pa3oBaTeNbHBIX YUPEKJICHUM K TOCYJApCTBEHHOW HMTOTOBOM arrectanmmu B Qopmare OID.
[Iporpamma paccuutana Ha 34 yaca. Kypc npoBoauTtcst B TeueHHe roja no 1 yacy B HeZIeo.

Ieab: moaroroBka yyamuxcs k cagaye OI'D mo XuMuu, U3ydeHHe OCHOBHBIX TEMATHYECKUX
pasnenoB, HEOOXOMUMBIX mjisi ycnemrHoW caaunm OcHoBHOTO ['OcymapcTBeHHOro JK3aMeHa TIo
XAMMUH.

3agaun:

e 3akpenuTb, CUCTEMATHU3UPOBATH W PACHIMPUTH 3HAHUS YyYalIUXCS IO BCEM OCHOBHBIM
pazzenaM Kypca XMMHH OCHOBHOM IIKOJIBI;

e (opmupoBaTh HABBIKM AHAIUTUYECKOU NIEATEIBHOCTH, MPOTHO3UPOBAHUS PE3YJIbTATOB IS
Pa3IMYHbIX BApUATUBHBIX CUTYALIUN;

e pa3BHUBaTh NO3HABATENbHBIM UHTEPEC, HHTEIUIEKTYaIbHBIE CIIOCOOHOCTH B MpOIIecce MOMCKa
pEIIEHHIT;

e 0TpabOTaTh HABBIKU BBIMOJIHEHHS TECTOBBIX 33/IaHUI U PEIICHHE OCHOBHBIX BUJIOB 3a/IaHU;

e (opmupoBaTh HAaBBIKM CAaMOKOHTPOJS, CHOCOOCTBOBATH ICHXOJIOTMYECKOW TOTOBHOCTH K
(O)RCK

e (opmupoBaTh MHAMBHYaJIbHBIE 00pazoBaTelbHbIE MOTPEOHOCTH B BBHIOOpE AajbHEHIIEro
npoduiis o0ydyeHHs B CTapuIeil MIKoIe.

T BaHNA K BHIO NOJITOTOBKH. NIPOBEPSAEMBIX HA OCHOBHOM I APCTBEHHOM DK3aMeH
10 XMMHUH

[lepeuenr TpeboBaHMII K ypPOBHIO TIOJATOTOBKH, TPOBEPSIEMBIX HAa OCHOBHOM
rOCyIlapcCTBEHHOM JK3aMEHE II0 XHMHUH, COCTaBJIeH Ha OCHOBe TpeOoBaHmii denepanbHOTO
KOMITOHEHTa FOCYIapCTBEHHOTO CTaHIAapTa OCHOBHOTO OOIIEro 00pa3oBaHMs.

3namo/nonumants

Xumuttecxylo CUMEBOIUKY. 3HAKH XHUMHUYCCKHUX ISJICMCHTOB, (I)OpMy.HBI XUMHNUYECCKNX
BCIICCTB, YPABHCHUA XI/IMI/I‘-IeCKI/IXpCaKI_II/Iﬁ



Baoicnenimue xumuueckue nonamusa: BEUECTBO, XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEIIBHBIE aTOMHAas M MOJIEKYJSIPHAsT MacChl, MOH, KaTHOH, AHUOH, XUMUYECKas CBS3b,
JIEKTPOOTPULATENIBHOCTD, BAJICHTHOCTD, CTEIICHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISPHBIN
00BEM, PacTBOPHI, HIEKTPOJIUTH U HEIIEKTPOIMTHI, AEKTPOIUTHUECKAsT JUCCOIMALIUS, OKUCINUTEND
Y BOCCTaHOBHTEJIb, OKUCIICHUE U BOCCTAHOBIICHHE, TEIJIOBOM 3(PQEKT peakiyy, OCHOBHBIC THIIBI
peakuuii B HEOPraHM4eCKON XUMHUH
XapakTepHbIe IPU3HAKN BAKHEUIINX XUMUYECKUX TTOHATUI
O cymiecTBOBaHMM  B3aMMOCBSI3M MEXK/y BaKHEHIIMMUXUMHUECKUMHU OHITHSIMU

Cmblcn OCHOGHBIX 3AKOHO6 U MeOopull XuMuu: aTOMHO- MOJIEKYJISIpDHAs TEOpUsl; 3aKOHbI
COXpaHEHUsI MACChl BEIIECTB, IOCTOSTHCTBA cocTasa; [lepnoandeckuii 3axon [[.M1. Menneneesa.

YMmerh

Has3zvieamo

» XUMHUUYECKHE DIIEMEHTEI

» CoeMHECHHS N3YYEHHBIX KJIACCOB HEOPTaHWICCKUX BEIICCTB
Obvacuamo

> ®uU3NIEeCKU CMBICIT aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XUMHYECKOTO DJIEMEHTA,
HOMeEpoB Tpynmbl U nepuoaa B Ilepuoanueckoit cucrteme .M. MenneneeBa, K KOTOpPbIM
AJIEMEHT MPUHAIICHKUT

> 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB DJIEMEHTOB B IpEJIeiax
MaJIbIX TIEPUOJIOB M TJABHBIX MOJATPYII, a TAK)KE CBOWCTBa 0Opa3yeMbIX MU BBICIIUX
OKCHJIOB

> CymHOCTh mpolecca 3JIEKTPOJIUTHYECKON HUCCOLMAMA M PEaKIHil HOHHOTO
oOMeHa

Xapaxmepu3zoeambo

» XUMUYECKUE DJIEMEHTHI (OT BOJOpPOAA JIO KaJIbI[Ms) HAa OCHOBE WX IIOJIOKCHHS B
[Tepuoanueckoit cucteme xumudeckux smeMeHToB .M. MenneneeBa u 0coOCHHOCTEM
CTPOCHHS KX aTOMOB

» B3anMocBsI3b MEXKIy COCTaBOM, CTPOCHHEM M CBOMCTBAMHUHEOPTaHNICCKUX BEIICCTB

» XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHICCTB (OKCHIOB, KHCJIOT,
OCHOBAHUH U coJiei)

Onpedenamuv/Knaccugpuyuposamso
» CocraB BEIECTB M0 UX hopMyiaMm
» BalleHTHOCTP U CTEIIEHb OKUCIICHHUS DJIEMEHTA B COCTMHEHUHT
» Bug XuMHU4YECKOH CBSI3H B COEIUHEHUSIX
» TlpuHaIICKHOCTD BEIIECTB K ONPEACIEHHOMY KI1acCyCOEMHEHHH
» TuIbl XUMHYECKHX PEaKITHi

» B03MOKHOCTB IMPOTCKAHU A peaKHI/Iﬁ HOHHOTO 0OMEeHa
» B03MOKHOCTB MMPOTCKAHUA peaKHI/Iﬁ HCKOTOPBIX HpeHCTaBHTCHeﬁ BCIICCTB: C KUCIIOPOAOM,
BOJOPOAOM, MeTaHHaMI/I,BOILOﬁ, OCHOBAaHHUAMM, KHUCJIOTAMHU, COJISIMHU

Cocmaenamo

» Cxembl cTpoeHuss atoMoB mepBbix 20 smemeHtoB I[lepmoauueckoii cuctemsr [I.U.
MeneneeBa

» ®opMyJsIbl HEOPTaHMUECKUX COCIMHEHUHN M3YUECHHBIX KJIACCOB

» VYpaBHCHHUS XUMUYECKUX PEAKIIUN

Oobpawampca: ¢ XUMUUYECKON TIOCYZION U TaOOPaTOPHBIM 000PyI0OBaHHEM



IIposodumuv onvimul / pacno3naeams ONbIMHLIM RYHLEM
> Ho;[TBepxc):[anmHe XHMHUYECKHE CBOIICTBA N3YYCHHBIX KJIACCOB HCOPraHMYCCKHUX BCUICCTB

» 1lo noxyueHuto, COOMPaHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB HEOPTaHUYECKHX BEIIECTB
» T'a3000pa3Hble BemecTBa: KUCIOPO I, BOJOPOI, YIIIEKUCIBINA a3, aMMHaK
» PacTBOpBI KMCIIOT M LIENOYEH 10 U3MEHEHHIO OKPACKU MHANKATOpa
» Kucnotel, miénoun M CoMM MO HAIMYHMIO B MX PacTBOpax XJOpHA-, Cylbdar-, KapOOHAT-
WOHOB M NOHA aMMOHHSI
Botuucnamo

» MaccoBylo  J0JI0 XHMHYECKOTO 3JIEMEHTA 1Mo GopMysie COSTNHEHHS

» MaccoByro JI0JIIO BELIECTBA B PACTBOPE

» KonudecTBo BemecTBa, 00BEM WIM MacCy BEIIECTBA MO KOJWYECTBY BEIIECTBA, 00BEMY
WJIA MacCe peareHToB, UiU IPOAYKTOB PEaKIuu

Hcnonvzoeamv npuodpeménnvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMeIbHOCMU U
NO6CEOHEeBHOIL HCUZHU 01
» besomacHoro oOpamieHusi ¢ BeMeCTBAMH M MaTepualaMd B TIOBCEJIHEBHOW JKU3HU U
IrPaMOTHOTO OKa3aHUs MEPBOM MOMOIIH MPHU 0XKOTraxX KUCIOTaMHU U IIeJI0YaMu
» OObsICHEHUS OTACTHHBIX (PAKTOB M IPUPOIHBIX SBICHUH
» Kputndeckoii orieHKH HHPOPMAIIUU O BEIIECTBAX, HCIIOJIb3YEMBIX B OBITY.
TexHonornu, popmbl, MeTOAbI U CPeICTBA 00yUYeHMSI.

@opMbl M peXUMBbI 3aHATHH: 3aHATHA OyayT MPOBOJIUTHCS B TIPYNIoBoi (dopme.
OcHoBHBIMHU (hOpMaMU 3aHATUH OYIYT SBIATHCS TEOPETUUECKAs U MTpaKTHUecKas paboTa.

MeToabl 00yyeHHsl 1 BOCIIUTAHUSA: CIIOBECHBIN (pacckas, Oecena, 0ObSICHEHHE, YOSKICHUE,
MOOUIPEHNE); HATJISAHbIN; MPAKTUUECKU; aHAIUTHYeCKUI (Hab0ieHIe, CpPaBHEHHE, CAMOKOHTPOJIb,
caMOaHaJu3).

Buabl gesiTeIbHOCTH O0Y4YAKOIIMXCSI: TEOPETHUYECKUE 3aHSTHUS, NMPAKTUKYMBI, paboTa c
WHTEPHET UCTOYHHUKAMU, pab0Ta CO CIIPAaBOYHON JTUTEPATYPOM.

[IporpamMma mpenycMatpuBaeT padoTy B rpynnax, HHAUBUAYaIbHYIO paboTy.

Yci0Bus peaju3anu NPpoOrpaMMmbl

Mamepuanvno-mexuuueckass 6aza: KaOUHET XUMHH, MYIbTHUMEIUa, BUPTyallbHas
naboparopus, XMuMUYecKas J1abopaTopHsi.

Buympuwxonvusie cesazu.; kabuneTsl HGOPMATUKH, OMOJIOTUU

Conepxanue Kypca

BemecTBoO

Crpoenne artoma. CTpoeHHE DSJICKTPOHHBIX O000JIOYEK aTOMOB IepBbIX 20 3JIEMEHTOB
Ilepunoanueckoii cucremsol JI.1. Menneneena.

Ilepuomnueckuit 3akoH u llepuoamdeckass cucreMa XUMHYECKUX »diemeHToB JI.U.
Menaeneena.

I'pynner 1 nepuoast Ilepuoanueckon cucrempl. GU3HUECKUN CMBICH HOPSAAKOBOTO HOMEpPA
XUMHYECKOT'0 DJIEMEHTA.

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB JIEMEHTOB U UX COEMHEHUN B CBA3U C MOJIOKEHUEM
B Ilepnoanueckoii cucreme xumuueckux 3nemeHToB .M. Menaeneesa.

Crpoenue BemiecTB. XUMHUECKas CBsI3b: KOBaJeHTHas (MOJIApHAS M HETOJsIpHAsi), HOHHA,
MeTaJlJInuecKas.

BasieHTHOCTE XUMHYECKUX 3JIeMEHTOB. CTENIeHb OKUCIICHUS XMMHYECKHX DJIEMEHTOB.

YucTele BellecTBa 1 CMECH.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKH 351ieMeHT. [IpocThie U CllokKHbIE BEIleCTBa.

OCHOBHBIE KJIaCChl HEOPTraHUYECKUX BEIIECTB.

Howmenkiarypa HeopraHmyeckux coOeIMHEHUN



Xumuyeckasi peakuus

XUMHUUYECKass peakius. YCIOBUA M IIPU3HAKKM IPOTEKAHUS XUMUYECKHUX PpEaKIUil.
Xumnueckue ypaBHeHUs. COXpaHEHNE MacChl BEUIECTB IIPU XUMUYECKUX PEAKIIHUIX.

Knaccugukanuss XuMHUECKUX PEaKIMi MO Pa3IMYHbIM MPU3HAKAM: KOJIMYECTBY U COCTaBY
HCXOJHBIX U TOJYYEHHBIX BEIIECTB, U3MEHEHUIO CTENECHEH OKHUCICHHUS XUMUYECKUX 3JIEMEHTOB,
MIOTJIOLLEHUIO U BBIJICJICHUIO SHEPTUU.

DNEKTPOIUTHI U HENEKTPOIIUTHI.

Kartnonsl ¥ aHHOHBI. DJEKTPOIMTUYECKAs IUCCOLMALUS KHUCIOT, Iejoued U coJied
(cpenuux).

Peakunu noHHOro 0OMEHa U YCJIOBUSI X OCYLIECTBICHHUS.

OKHCANTENBHO-BOCCTAHOBUTEbHBIE PEAKIIMHU. OKUCIUTENb U BOCCTAHOBUTEIb

Metauiasl. Hemeraminbl. OCHOBHBIE KJIACCHI HEOPTAHUYECKHX COeAMHEHHU I

OO011ue XMMHUYECKUE CBOMCTBA METAJNIOB M HEMETAJLJIOB.

XUMHYECKHE CBOWCTBA HEMETAJUIOB: BOJOPOJA, KHCIOpOJa, TajOreHOB, CEpbl, a30Ta,
docdopa, yraepoaa, KpeMHHUS.

XUMHYECKUE CBOMCTBA CIOXKHBIX BEIIECTB: OKCHI0B, OCHOBAaHU, KUCIIOT, COJIEH.

[TonyueHnue n XuMu4ecKkre CBOMCTBA OKCUIOB (OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX)

[lonmyuenue M XUMHYECKHME CBOWCTBA OCHOBaHMM. XUMHUYECKHE CBOICTBa amM(pOTEpHBIX
TUAPOKCHIOB amtoMuHus U xenesa (I10).

[Tony4yenue, npuMeHEHNE U XUMUYECKUE CBOMCTBA KHUCIIOT.

[TonyyeHne u XUMHUYECKHE CBOMCTBA COJIEH.

I'enernueckas cBs3b MEXAY KiacCaMU HEOPTaHUYECKUX COEAUHEHUN.

MeTtoabl NO3HAHKS BelleCTB U XUMUYECKHUX SIBJICHUI.
JKCNepUMeHTAJIbHbIE OCHOBBI XHMHHU

[IpaBuna OGe3omacHoi pabOTBI B MIKOJLHOW jabopatopuu. JlabopaTtopHbie mocyna u
obopynoBanue. Pa3nenenue cMeceii n ourcTka BemiecTB. [IpurotoBienrne pacTBOpoOB.

Omnpenenenue xapakTepa Cpelbl pacTBOpa KHUCIOT U HIENIOYEH C MOMOUIbI0 MHIUKATOPOB.
KadecTtBeHHBIC peakiiy Ha HOHBI B pPacTBOpe (XJIOpUI-, Cyab(dar-, kKapOoHAT-UOHBI, HOH aMMOHHS).

[Tonyuenue razooOpa3ubix BemiecTB. KauecTBeHHBIE peaklMM Ha ra3oo0pa3Hble BEIIECTBA
(Kucnopos, BOJOPO/I, YITIEKUCIBIN a3, aMMHaK).

[Tonyuenue u U3yyeHne CBOMCTB M3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.

[IpoBenenue pacy€roB Ha OCHOBE (GOPMYIT U YpaBHEHHM peakiuii.

Brruncnenue MaccoBoi 1011 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

Brruncnenue MaccoBoii 1011 pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Brrunicnenue KkonuuecTBa BeELIECTBA, Macchl WM 00bEMa BEIIECTBA IO KOJHMYECTBY
BEIIECTBA, Macce WK 00BEMY OJIHOTO U3 PEareHTOB UJTH MPOJAYKTOB PEaKIUu.

XMMHUS U KH3Hb

[TpoGeMbl 6€30MaCHOTO MCITOJIH30BAHUS BEIICCTB U XUMHUUECKHUX PEAKIIMKA B TOBCETHEBHON
JKU3HH.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH CPeIbl U €ro MOCIEICTBHS.

YenoBek B MUpE BELIECTB, MATEPUATIOB U XMMUUYECKUX PEAKLUN.

TemaTuyeckoe IaHMPOBaAHUE

Tema Koanuectso
4acoB

1. BemecTtBo 5

2. XuMHU€eCKas peaKius 6

3. Meramnbl. Hemeramnel. OcCHOBHBIE KJacChl HeopraHmyeckux | 11

COCAVHEHUN




4. MeToapl IO3HAHUS BEIICCTB U XUMHYCCKHUX SBJICHUM. 8
DKCHepUMEHTAIbHBIE OCHOBBI XUMUU
5. XuMHA U KU3HDb 4
Hroro: 34
KanengapHo-teMaTnyeckoe nJiaHupoOBaHHe
Ne | Conepxanue (pa3aeinsl, TEMBbI) K-Bo | Jlara [Tpumeuanue
yaco | ¢akr-as
B

1. BemectBo — 5 4.

1 ATOMBI ¥ MOJIEKYJbl. XHUMUYECKUU s3neMeHT. [Ipocteie u | 1 Nel-3,6
CJIOKHBIE BEILIECTBA.

Crpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20  xXxuMu4ecKux anemMeHToB  Ilepuomnueckoi
cucrembl JI.M. Menneneea. I'pynmbl W [EpUOABIL.
@U3NYECKUH CMBICT TMOPSAKOBOTO HOMEpPA XUMHYECKOTO
JJIEMEHTA.

3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB DJIEMEHTOB B CBS3U C
noJjiocxxenueM B [lepuoanueckoii cucreme /.M. Menneneena.

2 BanentHocTh. CTeneHb OKHUCICHUS XUMHUYECKHUX DJIIEMEHTOB. 1 Ne4, 5
Crpoenune BemiecTBa. XUMHYECKash CBSI3b: KOBaJEHTHas
(TmonsipHast ¥ HETIOJISIPHAS ), MIOHHAS, METAJNTNYECKasl.

3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BemecT | 1 Ne7,8,9,10
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XUMHYECKUE
CBOJMCTBA CJIO)KHBIX BEIIECTB:

1) okcumoB 2) ocHOBaHUM 3) KUCHOT 4) coneit

4 Pemtenne 3agannit KUM 1 Nel-10, 18,19

5 Pentenne 3agannit KUM 1 Nel-10, 18,19

2. Xumuyeckasi peakinus — 6 4.

6 Knaccudukanus XUMHUYECKUX peakIuid 10 pa3udHbIM | 1 Nell-14,
IPH3HAKAM: KOJIMYECTBY M COCTABY MCXOAHBIX U IOJY4E€HHBIX 18,19.
BEIIECTB, H3MEHEHHUIO CTEIEeHEH OKHCIEHHS XUMHYECKUX
3JIEMEHTOB, TIOTJIONIEHUIO M BBIJICTICHUIO YHEPTUH
XUMHYECKasi peakmusa. YCIOBUS M TPHU3HAKH TPOTCKaHUS
XUMUYECKUX peakunil. XuMuueckre ypaBHeHus. CoxpaHeHHe
MacChl BEILIECTB MPU XUMHUECKUX PEAKLIUSIX
DONEKTPONIUTBl W HEINEKTPOJUThl. KaTHOHBI M aHHUOHBIL.

DIEKTPONUTHYECKAs TUCCOLMALNS KUCIIOT, IIeJIouel U coleit
(cpennmux)
Peakinu noHHOTO 0OOMEHA U YCIIOBUS UX OCYIIECTBICHUS

7 OKnCcANTENBEHO-BOCCTAHOBUTENBHBIE peakiuu. Oxucaurens u | 1 Nel$5, 20
BOCCTaHOBHTEIb

8 [IpaBuna Oe3omacHoi pa®OThI B MIKOJBHOW JabopaTtopuu. | 1 Nel6,17,18,1




JlaboparopHas mocyna u obopynoBanue. Pasnenenue cmeceit
1 ouyHuCcTKa BemiecTB. [IpurotoBnenue pactBopoB IIpoOiembl
0€30IIaCHOTO  UCTOJIb30BAaHUSI  BEIIECTB M  XUMHUYECKUX
peakuyii B IOBCEAHEBHOM KU3HU. XHMHUYECKOE 3arpsi3HECHUE
OKpY)Kalolllel cpeibl M €ro mnociencTBus. YesoBek B MUpe
BEILECTB, MATEPUAIOB U XUMUYECKUX PEAKIIUH

Omnpenenenne xapakTepa cpeabl pacTBOPA KUCIOT U MIEIOYCH
C TIOMOIIIbIO HHIUKATOPOB. KadecTBeHHBIE peaky Ha MOHBI
B pactBope (xjopuia-, cynbdar-, kapboHar-, ¢ocdar-,
TUAPOKCHUI-UOHBI; MOHBI aMMOHHUS, Oapusi, cepedpa, KaabIus,
MEJIU 1 Keye3a).

Omnpenenenne xapakTepa cpeabl pacTBOPA KUCIOT U MIEIOYCH
C TIOMOIIIbIO HHJIMKATOPOB. KauecTBeHHBIE peakiiy Ha HOHBI
B pactBOpe (xyopuia-, cyiabdar-, kapOoHat-, (ocdar-,
TUAPOKCH/I-UOHBI; MOHBI aMMOHUSs, O6apusi, cepedpa, KalabIus,
Menu W okenes3a). [lomydeHme ra3000pa3HBIX BEIIECTB.
KauecTBeHHBICE peakmMM HAa Ta3000pa3HbIC  BEMIECTBA
(KUCITOPO/T, BOJIOPO/I, YIIIEKUCIIBINA T'a3, aMMHAK)

Nel7

10

Pernenune 3amanmit KUM

Nel-20

11

Pernenune 3amanmit KUM

Nel-20

3. Meraibl. Hemeranibl. OCHOBHbBIE KJI1aCChl HEOPraHUYeCKUX
coeauHenui — 114.

12

KauecTBeHHble peaknuu Ha HWOHBI B pacTBope (XJIOpHI-,
cyne(dar-, kapOoHat-, Qocdar-, THIPOKCUI-HOHBI; HOHBI
aMMOHUs, Oapus, cepeOpa, KaJbIHs, MEId H XKejes3a).
[Tonydyenue razoo0Opa3HbIX BemiecTB. KauecTBEHHbIE peaKIuu
Ha  Ta3oo0pa3Hble  BemecTBa  (KUCIOPOA,  BOJOPO/I,
YTJIEKUCIIBIN a3, aMMHUaK)

Ne20-22

13

BzanMocBa3s Pa3JINMYHBIX KJIIACCOB HCOPraHUYCCKHUX BEIICCTB.
PeaKHI/II/I HOHHOTO OOM€EHA U YCIOBHS UX OCYIICCTBIICHUA

Brrunciaenue kojndecTBa BCIIECTBaA, MAacCChl HIIH 00BéMa
BCIICCTBA II0 KOJHMYECTBY BCHIECCTBA, MacCc HIIHA O6’BéMy
OJIHOT'O M3 pCarcHTOB WJIN MPOAYKTOB PCAKIHUU. Breruucnenue
MaccOBOU 0N paCTBOpéHHOFO BCIICCTBA B paCTBOPC

14

Bzaumocss3b Pa3JIMYHbIX KJIIACCOB HECOPraHMYCCKHUX BCIICCTB.
Peakuuu nonHoro obMeHa H YCJIOBUS UX OCYIICCTBJICHUA

Brlunciaenue KoJaU4ecTBa BC€IICCTBA, MACChbl HJIH 00BEMa
BCIICCTBA IO KOJHUYCCTBY BCHICCTBA, MaACCC WIIN O6’béMy
OJTHOT'O M3 pCarcHTOB WJIN MPOAYKTOB PCAKIIHUU. Brruncienue
MacCOBOH JI0JIH paCTBOpéHHOFO BCIICCTBA B paCTBOPC

Ne20-22

15

BzauMocBs3b Pa3JIMYHLBIX KIIACCOB HCOPIraHUYCCKUX BCIICCTB.
Peakuuu noHHOTO oOMeHa 1 YCJIOBUA UX OCYIICCTBJICHUA

Ne20-22

16

Pemrenne 3agananit KUM

Nel-22

17

Pemrenne 3agananit KUM

Nel-22

18

Pemrenne 3aganaunit KUM

Nel-22

19

Pemrenne 3aganaunit KUM

Nel-22

20

Pemrenne 3agananit KUM

[SR U [ U

Nel-22




21 | Pemenue 3amanuii KUM 1 Nel-22
22 | Pemenue 3aganuii KUM 1 Nel-22
4. Metoapl NO3HAHUSL BelIECTB M XUMHYECKHUX SIBJEHMI.
JKcnepuMeHTAbHbIE OCHOBBI XUMHUM - 8 4.
23 | Pemenue skcriepuMEHTANbHBIX 3aj1ad 1o teme «Hemeramnsr | 1 Ne23-24

IV-VII rpynn m wux coeauHeHui»; «MeTtamibsl H HX

coenuHeHus». KauecTBeHHbIE peaklMu Ha HOHBI B PacTBOpeE

(xmopun-, nonua-, cynedar-, kapooHaT-, cCuIMKaT-, pocdar-,

TUAPOKCHI-UOHBI; HWOH aMMOHUS;, KAaTHOHBI HM3YYECHHBIX

METaJIIOB, a TaKXKe O0apus, cepedpa, KaIbIHS, MEJIN U JKele3a)

[IpaBuna OGe3omacHON pabOTHI B MIKOJBHOW JaOOpaTOPHUU.

JlabopaTtopHas mocyna u odopynoBaHue. Paznenenue cmeceit

1 ouncTKa BemiecTs. [Ipurorosnenue pacTBopoB
24 | Pemenne >KcriepuMEHTaIbHBIX 3a1a4d 1o TteMe «Hemerammsl | 1 Ne23-24

IV-VII rpynn u wux coeauHeHui»; «MeTtamipl U UX

coenuHeHus». KauecTBeHHbIE peakuyd Ha MOHBI B PAacTBOpPE

(x1opua-, noaua-, cynbdar-, kapooHar-, cunukar-, gpocdar-,

TUAPOKCHUI-UOHBI; HWOH aMMOHHS, KAaTHOHBI HM3YYCHHBIX

METAaJIJIOB, a TaKkke Oapusi, cepedpa, KalabIus, MEIH | JKele3a)

[IpaBuna OGe3omacHON pabOTHI B MIKOJBHOW JTaOOpPATOPHUU.

JlaGopaTopHas mocyna u obopynoBanue. Paznenenue cmecei

1 ouncTKa BemiecTs. [Ipurotosnenue pacTBopoB
25 | Pemenne BapuanToB OI'D. 1 Nol-24
26 | Pemenne BapuanToB OI'D. 1 Nol-24
27 | Pemenne BapuantoB OI'D. 1 Nol-24
28 | Pa36op memosepcuit OI'D OGUITN 1 Nol-24
29 | IlpoGHblii BapUaHT 1 Nol-24
30 | Pemenue BapuantoB OI'D. 1 Nol-24
5. Xumus u xku3ib. [IpakTukym — 4 4.
31 | Pemenue BapuantoB OI'D. 1 Nol-24
32 | Pemenne BapuantoB OI'D. 1 Nol-24
33 | Pemenne BapuantoB OI'D. 1 Nol-24
34 | Pemienne BapuanToB OI'D. 1 Nol-24

Hroro: 34

Jlureparypa
1. OI'D-2024. Xumusi: TUIIOBBIE K3aMEHAaLIMOHHbIE BapraHThl: 30 BapuaHToB J[OPOHBKUHB
B.H.
2. Xumusa. OI'D. Temarnueckuil TpeHHHT. 3ajaHus 0a30BOr0 M IMOBBIIIEHHOTO YpPOBHEH

cnoxxHoctu. Jloponskus B.H.,2019

3. Xwumwus. bonsmoii cnpaBounuk. Jloponskus B.H.,2018

5. Xumusa B Tecrax, 3ajadyax M yOpaxHeHMsX. 8-9 ki

By3bl. — M.: U3natenbcTBO «OK3aMen», 2017

H.IT.BockoOoitaukoBa. — M.: [Ipoca, 2017

Ky3smenko H.E., Epemun B.B. Xumusi. TecTsl 1yisi IIKOJBHUKOB M IMOCTYMAIOMINX B

O.C.I'abpuernsH,




6. Xomuenko I[.II., Xomuenko N.I. COOpHUK 3a7a4 IO XUMHUU JUIsl IOCTYHAIOIIUX B BY3bI.
— M.: PUA «HoBas Boanay, 2018

DJIeKTPOHHDbIE PecypChl:

1. http://himoge.ru/
2. http://www.fipi.ru/ (OTKpBITEI OaHK 3a/1aHUT)
O06006mEnnsIii mian Bapuanta KUM OI'D no XUMUU
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