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IHosicHuTebHAs 3aNMHCKA
Cpok peanmuzanuu:9 mecsineB, 8 Kiacc.

Pa0doyass nporpaMmMa BHEYPOYHOU [eSITEJBHOCTH [0 y4eOHOMY IpPEIMETY
«Xumus» paspabotaHa B COOTBETCTBUM C DefepalbHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeIbHBIM CTaHIAPTOM OOIIEro 0Opa30BaHMUs.

B cootBeTcTBUM C 3TUMU I[OKYMeHTaMI/I 06yqa}011mec;1 JOJIDKHBI OBJIAJICTH
HpI/IéMaMI/I, CBA3aHHBIMU C OHp@I[eHeHI/IeM MOHSATHM OI‘paHI/I‘H/IBaTB HUX, OIIMCHIBATDH,
XapaKTCPpU30BaATh U CPABHUBATD. Tak kak xumusa — HayKa JSKCIICpUMCHTAJIbHAA,
O6yanOH_II/ICCSI JOJIKHBI OBJIaACTh TAKUMU ITO3HABATCJIbHBIMHU yqe6HBIMHHCﬁCTBHHMH,
KaK 3KCIICPUMCHT, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OIMMCAHUC, MOIACIUPOBAHUC, THUIIOTE34,
BBIBOJI. B mpoliecce nzyueHust Kypca y o0y4aromuxcsi MpoIoJbKaloT GOopMUPOBATHCS
YMCHUA CTABHUTH BOIIPOCHI, 06T)$ICH$ITB, KHaCCI/I(l)I/IIII/IpOBaTI), CpaBHUBATD, OIIPCACTATH
HUCTOYHHUKHN I/IH(l)OpMaIII/II/I, IOJIy4aTb U aHAJIU3UPOBATH eé, T'OTOBUTH I/IH(l)OpMaIII/IOHHBII;’I
IMPOAYKT, MPE3CHTOBATL €Iro U BECTU AUCKYCCHUIO. CHG)IOBaTGJ'IBHO, JICHTCHBHOCTHBIﬁ
IMoaxoJa B U3YUCHUU XUMHUHU CI'[OCO6CTBy10T AJOCTHUIKCHHUIO JIMYHOCTHBIX, ITPCAMCTHBIX U
MCTAIIPCAMCTHBIX 06pa3OBaT€JIBHLIX pPE3YyJIbTAaTOB. OACT BO3MOKXHOCTb IIPOSBHTDH
TBOPYCCTBO, PACKPBITH CBOU IIOTCHI KAJI, IIyThb K CaMOCOBCPIICHCTBY u
caMopcajin3dalinu JTUIHOCTH.

B 0CHOBY Kypca I0JIOKEHBI CICAYIOIINEC WIEH

¢ MAaTCPHUAJIbHOC CAMHCTBO K B3aUMOCBA3b 00BEKTOB U SBJICHUI IIPpUPOIELI;

® Beayllas POjb TEOPETUUECKUX 3HAHUN I OOBSACHEHHS U TTPOTHO3UPOBAHUS
XUMHUYECKHX SIBJICHUM, OLICHKN UX TPAKTUUECKON 3HAYNMOCTH;

® B3aWMOCBSI3b KAUECTBEHHOW W KOJWUYCCTBEHHON CTOPOH XHUMHYECKHX
00BEKTOB MaTEPHAIBHOTO MHPA;

® pa3BUTHE XMMUYECKOW HAyKHM M TPOU3BOJACTBO XHMHUUYECKHX BEIIECTB M
MaTepHaJIOB JIJIsl YAOBIETBOPECHHSI HACYIIHBIX MOTPEOHOCTEH YeoBeKa M OOIIECTBa,
peNIeHus TII00ATBHBIX TPOOJIEM COBPEMEHHOCTH;

® TCHCTHYCCKAA CBA3b MCKIY BCHICCTBAMMU.

OTH WAEW DPEATU3VIOTCI B KVYPCE XHUMHH OCHOBHOM IIKOJBI ITYTEM
JTOCTUYKEHUS CIEOVIONNX HeJeH:

* hopmuposanue y yaanuxcs XUMUUECKON KapTUHBI MUPA, KAK OPTaHUYECKOU
YaCTH €T0 LEJOCTHON €CTECTBEHHOHAYYHOM KapTUHBI;

* pazeumue TO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN ydyaluxcs B MPOLECCe U3YUCHUSI MU XUMUYECKOW HAyKu U €€ BKJIaja
B COBPEMEHHBIM HAy4YHO-TEXHUYECKHUU Mporpecc; (popMUpoBaHHE BaKHEUIIHUX



JIOTUYECKUX OIepaliii MBIIUICHUS (aHAIU3, CHUHTE3, 000O0IIeHHE, KOHKPETHU3AIIUs,
CpaBHEHHE U Jp.) B IPOLIeCCe MO3HAHUS CUCTEMbl BaXKHEHIIINX MOHSATUH, 3aKOHOB U
TEOPHl O COCTaBe, CTPOCHUM U CBOMCTBAX XUMHUYECKUX BEIIECTB;

* gocnumanue yOeX1EHHOCTU B TOM, YTO IPUMEHEHHUE MOTYYEHHBIX 3HAHUN U
YMEHUH 110 XUMUU SBISETCS 00BEKTUBHON HEOOXOUMOCTBIO 11 O€30nacHoi padoThl
C BELIECTBAMU U MaTepHajlaMU B ObITY U Ha IPOU3BOJICTBE;

* NPOEKMuUpo6anue u peanu3ayus BHITYCKHUKAMU OCHOBHOW IIKOJIBI JIMYHOU
o0pa3zoBaTeIbHON TpaeKTOpUM: BBIOOp mpoduiisi 00ydeHUs B CTaplied IIKOJIE WU
po¢eCCUOHAILHOTO0 00pa30BaTEILHOTO YUPEKICHNUS,

* 06nadeHue KioueeviMu KOMRnemeHuusAmu . y‘le6H0'HO3HaBaTeHBHBIMI/I,
I/IH(I)OpMaLII/IOHHBIMI/I, NECHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMU.

MeTtoauyeckue 0COOEHHOCTH Kypca

HpezmaraeMLIﬁ KypcC BHeypquoﬁ ACATCIbHOCTH OTIIMYACTCA OT APYIUX KYpCOB
XUMHUHN TJIA OCHOBHOM IITKOJIBI, BKJIFOUEHHBIX B CDC)IGp&J'IBHBIﬁ MCPCUCHb y‘l€6HI/IKOB,

HAJINYUEM BAKHBIX METOIHYECKHUX 0COOCHHOCTEM.

1. Cooeprcanue u memoosvt u3yueHUs nPedIA2AEMO20 Kypca XuMuu 0
OCHOGHOI WKObl OMEeUaom CmpyKmypHo-0eameabHOCHMHbBIM NOOX00aAM.

Onu pa3paboTaHbl B COOTBETCTBHM C TEOPHEHl MOATAMHOTO (HOPMHUPOBAHUS
YMCTBEHHBIX  JEWUCTBUM, MPEUIOKEHHOM  OTEYECTBEHHBIM  mcuxojiorom IL.
. TanpniepuHbIM, B KOTOPOU BBIJEISAETCS HECKOJIBKO ATAIOB.

JTamn co31aHUA OPUEHTHPOBOYHON OCHOBBI
npeacrosiuien gearejabnoctu (O0).

VYyamuecs nonydaroT UHGOPMAIIHIO O LETH MPEACTOSIEH NeATeIbHOCTH neé
npeaMETE, y3HAIOT, KaK U B KaKOW IMOCIEN0BATEIbHOCTH, OHU JOJKHBI BBINOJIHATH
OpUEHTALIMOHHBIE, UCITOJIHUTEIBCKUE U KOHTPOJIbHBIE IEMCTBUA.

Bce nunaktuueckne enuHUIBI y9€OHBIX KHUT 17151 8-9 KIacCOB HAUMHAIOTCS C
MMOCTAHOBKU 00pa3oBaTeNbHON MPOOIEMBI, KOTOpas PEHIacTcsl B MPOIECCe U3yUCHUS
naparpada Ha OCHOBE UMEHHO JICSITEIIbBHOCTHOTO MOAX0/1a.

B 9 kmacce npu uzydeHun xumuu 3iaeMeHTOB B kadectBe OO/ BbicTymaeT

O6IHHI>1 IIaH XapaKTCPUCTUKHU MCTAIJIOB, HCMCTAJIJIOB U IICPCXOAHBIX 9JICMCHTOB.



Jran (¢hopmMupoBaHus
MaTepUaIbLHON 1eATeIbHOCTH

VYyaimuecs BBITOJHAIOT A€UCTBUS BO BHEIIHEW (hOpMe, CTaIKUBASICh C CAMUMHU
MpeIMETAMH WM MOJAEISIMU: BBIJICIIAIOT MOJ0XKUTEIBHOE U OTPULIATELHOE 3HAUCHUE
KOHKPETHOTO XHUMHYECKOTO BEIECTBA WM peakiuu B cdepe UYeloBeuecKou
NEATENBHOCTA WJIM B OKPYXKAIOIIEM MHUPE; ONPEACNSIOT XapaKTepHbIE MPU3HAKU
COCTaBa WM CBOMCTB BaXKHEHIIMX KJIACCOB HEOPraHMYECKUX COECAUHEHUM;
CaMOCTOSITEIbHO XapPAKTEPU3YIOT KOHKPETHBIE XMMHUYECKUE DJIEMEHTBHI; MPOBOJIAT
Ta00paToOpHbIE W TPAKTHYECKHUE pabOThl; TOTOBAT COOOIICHUS M TIPE3CHTAIINHU;
OCYIIECTBIISIIOT MMPOEKTHYIO JACSATEILHOCTD 110 BEHIOPAHHOW TEMAaTHKE.

Oman enewneln peuu. JIeWCTBUS y4YalIUMXCS PEANIM3YIOTCS B YCTHOM WU
MUCbMEHHOM pedr, OHM TPOTOBApUBAIOTCS U YCBaWBaKOTCs B 00001EHHON popme. Tak,
ydaluecs O3BYUMBAIOT, KaKyl HWHQPOpMAIMi0 HECET XWMHYECKas CHUMBOJIHUKA:
XUMUYECKUE 3HAKH, XUMHYECKHEe (POPMYJIbl U ypaBHEHUS XWMHUYECKOW PpPEaKIIUH,
cuMmBoiuka llepuonnyeckon cucreMsl XxuMudeckux 3nementos .M. Mengeneesa.

Oman eHympenneii peuu. BepOalbHOE OCBOCHUE JEHCTBUS «IPO ceOs»,
IpOoroBapyBaHue onepanuii «mpo ceds», 6e3 BHemHel peun. [leficTBue penynupyercs,
HaIlpUMeEDP, I0CIIe IMPOBEAEHHOTO YUYUTEIEM MHCTPYKTa)ka Iepell NPaKTUYECKOU Win
1abopaToOpHOM pabOTON YUSHHK TOJKEH MPOTOBOPUTH €T0 «IIPO CeOs1», 0CO3HATH €ro,
BHYTPEHHE COIJIACUTBCS C HHUM WIM BBIICHUTh HENOHSATHBIE MOMEHTBI; TO XK€
MPOUCXOTUT MPU pePIEKCUN JTUYHBIX JOCTH)KEHHH M BBHIPAOOTKETIaHA MOBBIIMICHUS X
ypoBHA. Oco0Oyi0 Ba)XHOCTh ATOT 3Tall UTPAE€T TPHU BBHIMOJHEHUU YYCHHYECKOTO
HCCIIEIOBATEIBCKOTO IIPOEKTA.

Humepuopuzayus oeiicmeus. J|eicTBUE CTAaHOBUTCS BHYTPEHHUM IIPOLIECCOM,
AKTOM MBICJIM, ACUCTBUEM B yME. YYEHHK IE€pe] BBINOJHEHUEM XUMHUYECKOIO
AKCHEPUMEHTAa WJIM pELICHUs pacu€THOM 3anaud 1mo QopMynamM M YpaBHEHHUSIM
MBICJICHHO TIPEJICTABISAECT IOCIEIOBATEIBHOCTh CBOMX JEHUCTBUM MO peAM3alUu
BBIPa0OTaHHOTO TUTAHA.

2. Teopemuueckue  nonoxycenusa  Kypca  XuUMUU  OCHOBHOU  UWIKOJIbL

DACKPbLEAIOM e HA OCHOB8E WUPOKO20 UCHONb306AHUA XUMUUECKO20 IKChepuMenma

B 00Oy4yeHuu (1abOpPaTOPHBIX OMBITOB M MPAKTUYECKUX PadOT) 00yyaromMUXCcs, B TOM



4yuciae W OPOBOAUMMOIO B JOMAIIHUX YCIOBHUAX, a4 TAaKXKE JEMOHCTPALlMOHHOTO
JKCIIEPUMEHTA, IPOBOAUMOI0 YYUTEIIEM.

3. Pazeumue  uH@OpMAUUOHHO-KOMMYHUKAMUGHOU  KOMNEMEHMHOCMU
obyuarouwuxca: oOpalleHUEe K pPa3IMYHbIM HCTOYHUKAM XUMHUYECKOM HH(pOpMAaIUH,
MOATOTOBKAa HH()OPMALMOHHOTO TMPOAYKTa M €ro IMpe3eHTalus, YMEHHE BECTH
JIUCKYCCUIO, OTCTaluBaTh CBOK TOYKY 3PECHUSA U KOPPEKTUPOBATH ITO3ULUIO HA OCHOBE
aHaJI3a apryMEHTOB YYaCTHUKOB JTUCKYCCHUMU.

4. Memanpeomemmnuwiit xapaxkmep COO0EPIHCAHUA YUEOHO20 MAMEPUANA.
peanusanus CBA3EU C INPEAMETAaMU HE TOJIBKO €CTECTBEHHOHAYYHOI'O LIMKIIA, HO UC
VUCTOPUEH, JTUTEPATYPO, MUPOBON XYIA0KECTBEHHOU KYJIbTYPOH.

5. IIpakmuxo-opuenmuposannan 3HAUUMOCHb omobopa  yuedOHO020
codepycanusa’. CBSI3b  HU3y4aeMOIo MaTepuaja C JKU3HbIO, (opMmHupoBaHHE
HKOJIOTUYECKON T'PAMOTHOCTH TMpPU OOpAIIEHUH C XUMHUYECKUMHU BEIIECTBAMHU,
MaTepuajaMd U TpoIllecCaMH, OTBEYAIOIIUMHU TPEOOBAHUSAM TMPAaBUJI TEXHUKH
Oe3o0macHOCTH IIpHU paboTe B XUMUYECKOM KaOuHeTe (11a0opaTopuu) UIOBCEAHEBHON
KU3HHU.

6. Jocmuocenun  npeomemmuvlx, MemanpeoMemHylX U JAUYHOCHIHBIX
pe3ynomamoé TOCPEICTBOM CTPYKTYPUPOBAHUS 3aJaHUN 110 COOTBETCTBYIOLIUM

pyOpuKam:

«Hpoeepbme C60U SHAHUA),
«HpuMeHume C60U SHAHUA),

«HUcnonvsytime 00ONOIHUMENbHYIO UHDOPMAYUIO .

O01masi xapakTepuCcTHKA KYpca XMMUHU OCHOBHOM IIKOJIbI

[Ipenmaraemast pabodas mporpamMma IO XMMHH PacKpbIBaeT BKJIaJ y4eOHOTO
npeaMera B JIOCTHXKEHHE LeJied OCHOBHOIO OOIEero oO0pa3oBaHHS W OMpPEACIIsieT
BaXHEHIIINE COoAep)KaTeIbHbIC JUHUM TIPEAMETA:

® «gewjecmeo» — B3aUMOCBSI3b COCTAaBa, CTPOCHUS, CBOWMCTB, MOJYYEHUS U

IMPUMCHCHHA BCUICCTB 1 MATCPUAJIOB,

& Kxumuuveckad peaxkyus» — 3dKOHOMCPHOCTH IIPOTCKAHHUA W YIIPABICHHUA

IponccCaMu IOJIYUYCHUA U IIPEBPpAIICHNA BCIICCTB,



® «KXUMUYECKUU 53bIK» — ONEPUPOBAHUE CUCTEMOW BAXKHEWUIIIMX XUMHUYECKHUX
MOHATHH, BIaJCHUE XUMHYECKOM HOMEHKIATypOd M CHUMBOJHUKOW (XMUMHUYECKHUMH
3HaKaMu, (popMyJaMu U YpaBHEHUSIMH);

® «XUMUSL U HCU3HL» — COOJIIOJICHUE MPABUJI XUMHUUECKON 0€30MacHOCTH MpHU
oOpallleHUH C BelIeCTBaMH, MaTepuajaMd ¢ XHMHUYECKUMH TMpolleccaMu B
MOBCEHEBHOM XKW3HU U HA MPOU3BOJICTBE.

Kypc opuentupoBaH Ha OCBOEHHE OOYYAIOIIMMUCS OCHOB HEOPTraHUYECKOU
XUMUU U KPaTKOE 3HAKOMCTBO C HEKOTOPBIMH MOHATUSIMU U O0BEKTAMU OPraHUYECKON
XUMUHU.

B conepxarenbHOl TUHUM «Bewecmeo» PacKpbIBA€TCS YUYEHHUE O CTPOCHHU
aToMa U BEIlleCTBa, COCTAaBE M KJIAaCCU(PUKAIIUU XUMUYECKUX BEIIECTB.

B conepxarenbHOl nuHMM «Xumuueckas peaxkyus» PacKpbIBA€TCs YYEHHUE O
XUMHUYECKHUX TpoIeccax: KiacCuPpukamuss XUMUYECKUX PEaKIuil 1 3aKOHOMEPHOCTSIX
UX MPOTEKAHUS; KAUECTBEHHAsA M KOJIMWYECTBEHHAs CTOPOHBI XMMHUYECKUX MPOILIECCOB
(pacuéThl MO XUMUYECKUM (HOpPMYJIaM U ypaBHEHUSIM XUMUUYECKUX PEaKITUii).

B copepxarenbHOM NWMHUU «Xumuueckuil A3bik» (HOPMUPYIOTCS yMEHHUS
yyaliuxcsi Ha3blBaTh BellecTBa MO (opMyJaM U COCTaBIsATH (OPMYIBI MO HX
Ha3BaHUSAM, 3aIlMCHIBATh YPAaBHEHHUS PEAKLMN U XapaKTepU30BaThb UX, PACKPHIBATH
UHGOPMAIINIO, KOTOPYIO HECET XUMHUYECKAsi CHMBOJIMKA, B TOM YKCIIC BbIpAQKCHHASU
B Tabmuunoii ¢opme (Ilepmommueckas cucremMa xumudeckux diementoB JI. U.
MenpeneeBa, Tabiniia pacTBOPUMOCTH BEIIECTB B BOJIE); MCIOJIb30BATh CHCTEMY
XUMHYECKUX TOHSATUHN NIl ONMHMCAHUS XUMHYECKUX OOBEKTOB (IJIEMEHTOB, BEIIECTB,
MaTepHaIoB U MPOIIECCOB).

B conepxarenbHON JIMHUU «XUMUA U HCU3HL» PACKPBIBAKOTCS JIOTUYECKUE CBII3U
MEXIy CBOMCTBAMU, MPUMEHEHHUEM, TTOJTYYCHHEM BEIIECTB B JIA0OPATOPHBIX YCIOBUAX
M Ha TPOU3BOJACTBE; (opmMupyercs KyiabTypa O€30MacHOTO ¥ JKOJOTUYECKH
IrPAMOTHOTO OOpalIeHUsI C XUMUYECKUMU O0BEKTaAMHU.

B kypce 3HauuTenbHas poJb OTBOAUTCA XUMUUYECKOMY SKCIEPUMEHTY:
MIPOBECHUIO MPAKTUYECKUX paOOT U Ta0OPATOPHBIX OMbBITOB, (PUKCALMUA U aHAIIU3Y UX
pe3yJbTaTOB, COOIOICHUIO HOPM W TpaBWJI Oe30mMacHOW pabdOThl B XHMHYECKOM

KaOuHeTe (;tabopartopun).



Oco0eHHOCTH peau3anuM J0NOJHUTEIbHOH 00111e00pa3oBaTe/IbHOM
o01epa3BUBaIOLICHCH MPOrPaMMBbI:

Peanuzanus mporpamMmbl  Kypca B Ipoliecce  OOydeHHs  MO3BOJIUT

0o0y4JaromumMcsi IOHATh POJIb U 3HAUCHUE XMMHH CPElId APYTUX HAyK O MpUpPOJE, T.C.

PACKpBITh BKJIAJl XUMHUHU B (POPMHUPOBAHUE 1[EJTOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI

MUpA.

MOTYT peaJIu30BbIBAThH JOMOJHUTENIbHBIE 00Ic00pa3oBaTeIbHbIE MPOrpaMMBbI
B TEUCHHUE BCETO KaJIEHIapHOTO I'0J1a, BKII0YAsl KAaHUKYJSIpHOE Bpems (11.6);
OpraHu3yrT 00pa30BaTENIbHBIM MPOIECC B COOTBETCTBUHU C WHIWBHIYaJbHBIM
y4eOHBIM TUTAHOM B 00bEIMHEHUSIX 110 HHTEpEcaM, C(HOPMUPOBAHHBIX B I'PYIIIIHI
oOydJaromuxcs OJHOTO BO3pacTa WM Pa3HBIX BO3PACTHBIX KaTEropuid
(pa3HOBO3pACTHBIE TPYIIIHI), SBIISIONIAECS OCHOBHBIM COCTaBOM OOBEIMHEHUS
(Hanmpumep, KIyObl, CEKIMH, KPYXXKH, J1abOpaTopuu, CTYIUU, OPKECTPHI,
TBOPYECKHUE KOJUICKTUBBI, aHCaMOJIU, TeaTpbl, MAaCTEPCKHE, IIKOJIbI) (J1anee —
00beIMHEHUS ), a TAKKEe UHAUBHAYATbHO (11.7);

NPOBOASTCS ayJUTOPHBIE M BHEAyJIUTOPHBIE (CAMOCTOSITEIbHBIE) 3aHSATHS
(m.17) B oObeauHeHUsX (MO TPpyIaM, WHIAUBUAYAJIbHO WM BCEM COCTAaBOM
o0beMHEHUS); B paboTe OOBEIWHECHHWHN NMPU HAIUYWU YCIOBHUU W COTJIACHS
pyKoBOIUTENSI ~ OOBEIMHEHHS  COBMECTHO C  HECOBEPIICHHOJETHUMU
00y4YaroIMMHCS MOTYT Y4aCTBOBATh UX POAUTENHN (3aKOHHBIE MPECTABUTEIH )
(m.16);

€KEeTOHO OOHOBJISIOTCS TOTIOMHUTENBHBIE 00111e00pa3oBaTeIbHbIC TPOTrPAMMBI
C Y4YETOM pa3BUTHUSl HAyKU, TEXHUKH, KYJIbTypbl, JKOHOMHUKH, TEXHOJIOTUH H

cormansHOM cdepsl (1.11);

MecTo npeagMeTa B y4eOHOM ILIaHe

denepanbHbIN roCyAapCTBEHHBIN 00pa3oBaTeNbHBIH CTaHAApT

MpeayCMaTPUBAET U3YUYCHUE KypCa XUMUH B OCHOBHOM IIIKOJI€ KAK COCTaBHOMYACTH

npeaMeTHon obnactu «EcTecTBeHHOHay4YHbIE MPEAMETHI.



Kypc paccuntan Ha o6a3amenvHoe u3yuenue npeomema B 0o0BEME 72

oy4eOHBIX YacoB MO 2 yaca B HeJento B 8—9 kiaccax.

JIMYHOCTHBIE, MeTanpeIMeTHbIE
U MpeIMeTHbIe Pe3yJbTaThl 0CBOEHHSI Kypca

[To 3aBeprieHnn Kypca XUMUM Ha dTalleé OCHOBHOT'O 00IIIEro 00pa3oBaHUs
BBITYCKHUKH OCHOBHOM IITKOJTBI JIOJDKHEI OBJIAJIETh CIASAYIOMIUMHE PE3YIIbTaTaAMM:

|. Tuunocmmuuie pesynomamot:

1) oco3nanue CBOEH STHHUYECKOW MPUHAJICKHOCTH, 3HAHUEC UCTOPUU XUMHH U
BKJIaZIa POCCUUCKONW XUMHMYECKOW HAYKU B MUPOBYIO XUMHIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K TO3HAHUIO XUMUH;
TOTOBHOCTH UCITOCOOHOCTH, OOYHAIOIIMXCSA K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO Ha
OCHOBE M3YYECHHBIX (DAKTOB, 3aKOHOB M TEOPHM XHMHH; OCO3HAHHOTO BBHIOOpa M
NOCTPOCHHE UHAUBHUAYAJIBLHON 00pa30BaTEIbHON TPACKTOPHH;

3) popmuposanue  TENOCTHOW  E€CTECTBCHHOHAYYHOH  KapTUHBI  MHpA,
HEOTHEMJIEMOM YaCThO KOTOPOU SIBJIIETCA XUMUYECKasd KapTUHA MUPAa;

4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHSI
HayKHH OOLLIECTBEHHOW MPAKTHKHU, B TOM YUCIIE U XUMHUECKUM;

5) ocsoenue colMaIbHBIX HOPM, MIPABHII MTOBEACHUS, POJICH 1 ()OPM COLUATBHOM
KU3HU B COIUYME, IPUPOJE U YACTHOM KU3HH HA OCHOBE IKOJIOTMUECKOU KYJIBTYPHI
1 6e30macHOro 00palleHus ¢ BeleCTBAMH U MaTepuaiamu;

6) popmuposanue KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIICHHH CO
CBEpPCTHHKAaMHU M B3POCJIBIMU B TIpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-UCCIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUIOB JEATEILHOCTH, CBI3AHHBIX
C XUMHUEMN.

Il. Memanpeomemmnovie pesynomamer:

1) onpedenenue  neneli  COOCTBEHHOIO  OOy4YCHHsS,  IIOCTAHOBKA M
dbopmynupoBaHue 1Tl ce0s HOBBIX 3a71a4;

2) nranuposatue TyTEH TOCTIDKCHUS KEIIaeMOT0 pe3yIbTaTa O0yUCHHSI XUMUHN
KaK TEOPETHYECKOTr0, TaK U SKCIIEPUMEHTAJIBHOIO XapaKTepa;

3) coomnecenue CBOMX JCHCTBHA C  ITUIAHUPYEMBIMH  pe3yJIbTaTaMH,
ocywjecmeieHue KOHTPOJISI CBOSH JEeSITEILHOCTH B MPOLIECCe JOCTHKEHUSIpe3ybTaTa,
onpeoeieHue CIIOCO00B JCHCTBUM MPHU BBITIOIHESHUN Ja00PATOPHBIX M MPAKTHICCKHUX
paboT B COOTBETCTBUHM C MPABUIAMU TEXHUKH 0€30MACHOCTH;

4) onpedenenue NICTOYHUKOB XUMHUYECCKOW WH(POPMAIUH, ITOJTydeHUE U aHAJIN3
e€, cozanre MH(HOPMALIMOHHOTO MPOJIYKTA U €ro Mpe3eHTalus;

5) ucnonvzosanue OCHOBHBIX HHTEIUICKTYAJIbHBIX OIEPAlMNA: aHAW3a W



CHUHTC3a, CPAaBHCHHA M CUCTCMATHU3aAlllH, O606IHCHI/I$I N KOHKPCTHU3AllUH, 6blis/IeHUe
IMPUYIUHHO-CJIICACTBCHHBIX CBsI3eU U nocmpoernue JOrM4YCCKOro pacCyXKJIACHHUA U
YMOBAKIOUYCHHA (I/IHI[YKTI/IBHOFO, ACAYKTHUBHOI'O M IIO aHaJ'IOFI/II/I) Ha MaTcpHajic
CCTCCTBCHHO-HAYYHOI'O COACPIKAHUAA;

6) ymenue cozmaBaTh, MPUMEHITh W TNPEOOPA30BHIBATH 3HAKA M CHUMBOIIBIL,
MOJICJIUU CXEMBI JIJIsl PeIIeHUs y4eOHBIX U MO3HABATENIbHBIX 33/1a4;

7) popmuposanue W  pazéumue SKOJIOTMYECKOTO  MBIILUICHHUS, YMCHHE
MPUMEHATh €r0 B ITO3HABATCIIPHONW, KOMMYHHUKATHBHOHM, COITMAIBHOW TPAKTHKE W
npodecCUOHANTLHONW OpUEHTAIINH.

8) eenepuposanue unei, HEOOXOTUMBIX JUIS UX PEATU3AINH.

I1l. IIpeomemmnvie pe3yrvmameor:

1) ymenue  0003HAUaTh  XUMHUYECKHE  OJIEMEHTBI, Ha3blBaTh HUX U
XapakTepu3oBaTb Ha OCHOBe mojoxeHus B Ilepuonuueckoir cucreme JI. MW.
Menpeneena;

2) gpopmynupoeanue W3yYCHHBIX TOHSATHUI: BEIIECTBO, XUMUYCCKHU SJIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHUOH, MPOCTOE U CJIOKHOE BEUIECTBO, XUMHUYECKas
peakius, BUAbl XUMHUYECKUX PEAKLIHM U T. I.;

3) onpedenenue mo GopmynaM cocTaBa HEOPraHMYECKUX W OPraHMYCCKHX
BEIIECTB, BAJICHTHOCTH aTOMOB XUMUYECKHUX DJIEMEHTOB WJIM CTENIEHU UX OKUCIICHHUS,

4) nonumanue wHGOPMAIUK, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (OPMYJIbI U
ypaBHEHHS;

5) ymenue knaccugpuyuposams npocThie (METAUIbI, HEMETAJIIBI, OJArOPOIHBIC
ra3pl) W CIOXHbIe (OMHApHBIE COEAUHEHUS, B TOM YHCJIE€ M OKCHJBI, a TaKkKe
TUAPOKCUIBI — KUCIIOTHI, OCHOBaHUS, aM(OTEPHBIE THIPOKCUIBI U COJIH);

6) opmyruposanue IleprnoaMyYecKOro 3aKOHA, O00BACHEHUe CTPYKTYPhl H
uHdopMaImu, KOTopyro Hec€T [lepruoandeckas cucremMa XuMudeckux anemeHToB J1. .
Memnneneesa, packpvimue 3HaueHUs [leprnoaguyueckoro 3akoHa;

1) ymenue xapaxkmepuzoéams CTPOCHUE BEIIECTBA — BUIBI XUMHUYCCKHUX CBS3CH
U TUIBl KPUCTAJUIMYCCKUX PEIIETOK; Onucaxue CTPOCHHS aTOMOB XHUMHUYECKUX
anemeHTOB No 1—20 wu No26 m omobpasicenue ux ¢ TOMOIIBIO CXEM;

8) cocmasnenue dbopmymn OKCHUIO0B XUMHYECKUX  3JIEMEHTOB u
COOTBETCTBYIOIINX UM THAPOKCHU/IOB;

9) nanucanue  CTPYKTYpHBIX  (HOPMYJT MOJICKYJSIDHBIX  COCAMHCHUU W
(bOpMYNIBHBIX €TMHUIl MOHHBIX COCIMHEHHUH MO0 BAJICHTHOCTH, CTETICHSIM OKHCIICHUS
WJIY 3apsilaM HUOHOB;

10) ymenue popmyruposams OCHOBHBIC 3aKOHBI XHMHH — IIOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHOIO CTPOEHMS, COXPAHEHUSI MacCChl BEIIECTB, 3aKOH
ABorajipo;

11) ymenue gopmynuposams OCHOBHBIC MOJIOXKEHHS aTOMHO-MOJICKYJISIPHOTO



YUCHHUA U TCOPHUU BHCKTPOHI/ITI/I‘IGCKOﬁ JUCCOUaInm,

12) onpedenenue TPHU3HAKOB, YCIOBUM TMPOTCKAHUS W  IMPEKPAIICHUS
XUMHUYECKUX PEAKIUN;

13) cocmasnenue  MONEKYJSPHBIX  YPaBHEHUH  XUMHYECKUX  PEaKIUi,
MNOATBEPXKAAIONMX  OOIIME  XMMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIAcCOB
HEOPraHWYECKUX BEIIECTB U OTPAXKAIOIIUX CBSA3H MEX]Y KJIAaCCaMU COEAMHEHUI;

14) cocmaenenue ypaBHEHHH pEakIMi C y4acTHEM DIIEKTPOIHMTOB TAKKE WU B
HOHHOU (popme;

15) onpedenenue MO XUMHUUECKMM YPaBHCHHSM TMPUHAIICKHOCTH PEaKIMA K
OTIpEICIEHHOMY THITY WJIA BUIY;,

16) cocmasnenue ypaBHEHUN OKUCIIMTEIIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUM C
MOMOLUIBI0 METOA JIEKTPOHHOTO OanaHca;

17) npumeHeHue MOHSTUI «OKHUCIICHUC» )51 «BOCCTAHOBJICHHC» JJIA
XAPAKTCPUCTUKH XUMHUUYCCKUX CBOMCTB BCUICCTB,

18) ompeodenenue ¢ MOMONIBIO KAYECTBEHHBIX PEAKIUil XJIOpUI-, Cyibdar- u
KapOOHAT-aHWOHBI M KATHOH aMMOHHS B PacTBOPE;

19) obvscHenue BIUSAHUS Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKUX
pEeaKLHnii;

20) ymenue xapaxmepuzosames TOJOXKCHHE METAJUIOB M HEMETAUIOB B
[lepronuyeckoit cucteMe 3JIEMEHTOB, CTPOEHHWE MX aTOMOB M KPHUCTAJUIOB, OOIIUe
dusznueckre 1 XUMHUYECKUE CBOMCTBA;

21) ob6wsicHenue MHOTO0OOpa3usi MPOCTHIX BEINECTB SBJICHHUEM AJUIOTPOIUH C
yKazaHHeM e€ MPUYHH;

22) ycmanoenenue pasIUuUil THUAPO-, MUPO- M DICKTPOMETALUIYPTUU |
ULIFOCMPUpPO8anUe UX IPUMEpaMu IPOMBIIIIEHHBIX CITOCOOOB MOTYUYEHUsI METAIIOB;

23) ymenue oasame 001IyI0 XapakTepucTuky snementoB I, II, VIIA rpynm, a
TaKXKe BOJOpOJA, KHUCIOpOja, a3oTa, cepel, (ocdopa, yriepoma, KpeMHHUS U
00pa30BaHHBIX WMH TIPOCTBHIX BEIIECTB W BAXHEUIIUX COCAMHEHUH (CTpOeHHE,
HAaxXOXJEHUE B TMPUPOJE, TMONydeHUe, (PU3NYECKHEe W XWMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE);

24) ymenue onucvisams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIIUTHI OT HEE,;

25) ymenue npouzso0ums XUMUYECKHE PAaCUYETBl C HCIOJIB30BAHUECM IMTOHSATHIH
«MaccoBas 10 BELIECTBA B CMECH», «KOJUYECTBO BEIIECTBAY,
«MOJISIPHBIHOOBEMY IO (hOPMYIIaM M YPAaBHCHUSIM PEaKIIHiA;

26) onucanue CBOMCTB M MPAKTUYCCKOTO 3HAYCHUS U3YYCHHBIX OPraHUYCCKUX
BEIIECTB;

27) evinosnenue  0003HAYCHHBIX B nporpaMme AKCHEPUMEHTOB,
pacro3HaBaHWE HEOPraHUYECKUX BEILIECTB MO COOTBETCTBYIOIINM ITPU3HAKAM;

28) cobmooenue TIpaBUII Oe3omacHOl pabdOTBl B XHMHYECKOM
kabunete (;1abopaTopun).



COAEPKAHUE KYPCA

l'[pez(MeT XMMHUHN U METOAbI eé N3YYCHUSA

[IpenmeTr xuMuu. 3HaYCHUE XMMUU B KU3HU COBPEMEHHOIO 4esoBeka. Tenan
BemiecTBa. CBoiicTBa BemecTB. [I[puMeHeHnE BENIECTB HA OCHOBE X CBOMCTB.

®u3nYecKue SABJICHHUS W XMMHUYECKHE peakuuu. BeliecTBa, ydyacTBYIOIIUE B
peaKUUM: HMCXOJIHBIE BEUIECTBA M MPOAYKTHI peakiuu. [IpU3HaKU XUMHUUYECKHX
peaKuii: U3MEHEHHUE 1IBETA, BHINAJCHUE UM PACTBOPEHUE OCAJIKA, BBIICJICHUE rasa,
BBIJICJICHHE WJIM MOTJIOIICHUE TEIUIOTHI M CBETA, MOSIBIICHUE 3aaxa.

HaGmonenue u skciepruMeHT B XUMUU. M3yueHue rmiaMeHn CBEYH HCIUPTOBKH.

['unore3a u BeBOA. OdopmiieHHE PEe3yIbTATOB IKCIIEPUMEHTA.

JAEMOHCTPALINHU

® KOJUJICKIUS CTEKJISHHON XMMHUUYECKON MOCY/IbI;

® KOJUICKIIUS U3JICINI U3 aIIOMUHHUS U €TO CIIJIaBOB.

[TonydyeHue yriekuciaoro rasa M €ro B3aMMOJICUCTBHE C U3BECTKOBOM BOJOM.
B3aumonenicTBre pacTBopa MUIIEBOM COIBI C YKCYCHOM KUCIOTOW. B3anmopencteue
pPacTBOPOB MEJIHOrO KyIOpoca M HalllaThIpHOro crupta. [lomkuranve mepcTsiHON
HHUTH.

JlaGopaTopHblii onbIT. M3ydueHue CTpOCHUS TIIAMEHHU CBE€YU U CIIUPTOBKH.

IIpakTuyeckas pa6ora. 3HAKOMCTBO C JAOOPATOPHBIM OOOPYTOBAHUEM.

[IpaBunaTexHuku 0€30MACHOCTH TIPH paboTe B KAOMHETE XUMUMU.

CTpOGHI/Ie " arperaTibi€¢ COCTOAHUSA BEeIIECCTB

Atombl. Momnekynel. bpoyHoBckoe nBmwkenue. Juddysus. OcHOBHBIC
MOJIOKEHUST aTOMHO-MOJIEKYJIApHOro ydeHus. Monbsl. BemecrBa MoONEKyJIsspHOro u
HEMOJIEKYJISIPHOT'O CTPOEHUS.

lazer. XKuakoctu. TBEpaple BemecTBa. B3anmmHbIe NEpPEeXoabl MEXIAY

arperaTHbIMU COCTOSIHUSIMU BEIIIECTBA: BO3TOHKA (CyOauMarnius) u 1ecyonumanus.



JTEMOHCTPALIUA

o 1 (dy3us epMaHraHara Kajaus B BOJIE.

ecOOMpaHue mpubopa s TOJYYEHHUs raza u MpOBEpPKa €ro Ha
repMETUYHOCTb. BO3roHka «cyxoro jipjay, ojia uiau HadTalauHa.

e HA0JIIO/IEHHE 32 OPOYHOBCKUM JBM)KEHHEM (JIBUYKEHUE YACTHUIL TYIIH BBOJE).
1 dy3ust KOMIOHEHTOB J1€30/J0pPaHTa B BO3/yXE.

e 1 (dy3us nepMaHraHara Kajaus B BOJIE.

¢ AI'pCraTHHBIC COCTOAHUA BOJGI.

CMecHu BelecTB, X COCTaB

Yuctble BemectBa MW cMecd. ['OMOreHHbIE W TeTEepOre€HHBIE CMECH.

["a3000pa3Hble, KUAKUE U TBEPABIE CMECH.

Bo3snyx — mnpupoanas razoBas cmech. CocraB Bo3ayxa. OObEéMHas a07s
KOMITOHEHTa ra30oBoi cMecu. PacuéTel ¢ nMcronb3oBaHUEM MOHATHS «00bEMHAS A0S
KOMITOHEHTa CMECH.

[lonsiTHe ©0 KOHUEHTpalMud pacTBOpa. MaccoBast 101 PacTBOPEHHOIO
BEIIECTBA KaK OTHOIIIEHHE MAcChl PACTBOPEHHOTO BEIIECTBA K Macce pacTBoOpa.
Pacuéthl ¢ HcoOab30BaHUEM MOHSATHS «MaccoBas J0JiI PACTBOPEHHOTO BEIIECTBAY.
[TonsiTue 0 TexHU4YecKoM oOpasiie, 00 OCHOBHOM KOMIIOHEHTE M O TIPUMECH.

MaccoBas noins npumecu. Pacu€Tsl ¢ UCMOIb30BaHUEM TTOHSITHS «MacCOBast

TOJATPUMECEN.

JEMOHCTPALIMM

® pa3IMYHbIE 00PA3IBI MpaMopa.
e KOJUIEKIMSI MUHEPAIOB U TOPHBIX MOPOJ.
® KOJUICKIIHSI OBITOBBIX, KOHIUTEPCKUX U MEAUITMHCKUX CMECEH.

* BUicOPparMeHT Mo 0OHAPYKEHUIO 0OBEMHON O KUCIOPOAa B BO3IYXE.

BUIeOPArMEHTHI U CIIAMIbI: MpaMOPHBIE apTehaKThI.
® BHcOhPAarMEHThl U CIAWBI: U3CTHUS M3 BEIIECTB 0COOON YHCTOTHI
e shdext Tunmans IS KOJITOMIHBIX PACTBOPOB M Ta30BHIX B3BECEH.

L4 O6p33L[BI MCAUIMHCKHUX W ITHMIICBBIX P-B C YKa3aHHUEM M/I[ KOMIIOHCHTA



IIpakTHyeckas padora

IIpurorosiienue pacTBopa ¢ 3aJaHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO

BCIICCTBA.

dusnuyeckKue siBJeHUA B XUMHH

Paznenenne cmeceil Ha OCHOBE pas3iIWyuil (QU3MYECKUX CBOMCTB HX
koMrnoHeHToB. OTcTanBanue u Aekantauus. Llenrpudyruposanue.

OunbTpoBaHue U (QUIbTpAT. YCTaHOBKA Uil (UIBTPOBAHMS W IpaBUIIaA
paboTel ¢ Hell. beiToBbIe GUIBLTPHI A Boabl. Ancopouus. [IpoTuBoras.

HuctwinupoBanHas  Bojga u e€ mnomydeHue. lleperonka HedTu.

Pextudukanronnsie kosioHHb. HedTenpoaykTol.

JEMOHCTPALINHU

¢ PA3CIICHUC CMCCH ITOPOMIKOB JKEJIC3a U CCPHI.
¢ OTCTanBAaHHC U JCKAHTAllU U3BCCTKOBOI'O MOJIOKA WJIK B3BCCHU MCJIa B BOJIC.

® PA3ACIICHUC BOI[HOﬁ CMCCH PACTUTCIIBHOI'O MacCjia C IIOMOIIbIO ﬂGHHTCHBHOﬁ
BOPOHKH.

e nieHTpudyrupopanue (BuacopparMeHr).

® KOJUICKIIUS CJIali/I0B: OBITOBBIE M MPOMBIIIICHHBIE TPUOOPHI, B KOTOPBIX
NpUMEHSIETCS IEHTPUYTUPOBAHUE.

¢ yCTaHOBKa /Ui puiIbTpoBaHus U e€ padora.

® KOJUIEKIHS OBITOBBIX (DUIBTPOB.

® a7IcOpOIHs KyKYpY3HBIMU MMaJ0OYKaMU IMapOB MaXy4nX BEIIECTB.
® KOJUICKIIHS MTOBSI30K M PECTTUPATOPOB.

® YCTAHOBKA [ TIEPETOHKM KUAKOCTed U €€ paborta (mosyueHHe
JTUCTUJUTUPOBAHHOM BOJIBI).

* BUe0dparMeHT «peKTu(UKaIMOHHAs KOJIOHHA He(TemepepadbaThIBarOIIETo
3aBoJla M cxeMa €€ YCTpOHCTBay.

® KOJUICKITUS «HEPTHh U HEPTETIPOTYKTHI.

JlaGopaTopHbIii ONBIT.
®dnoTtauus cepbl U3 CMECU C PEUHBIM MECKOM.



IIpakTH4yeckue padoThl.

® BBIPAIIMBAHUE KPUCTAIIOB COJIH.
® OYUCTKa [IOBAPEHHOM COIU

CocraB BemiecTB. XMUMHUYeCKHE 3HAKH U (POPMY.JIbI

[Tomoxenne »snemeHTtoB-HemerauioB B Ilepuomnueckon cucreme JI. H.
MenpneneeBa. bmaropogneie raspl. Asmuotponust kuciopona. CpaBHEHHE CBOMCTB
IPOCTHIX BELIECTB METAINIOB U HEMETAJIOB.

[IpencraButenu HemeramioB. Pochop M €ro amwiOTPOINHbIE MOJIUDHUKALUY.
CpaBHeHue cBoMcTB Oenoro u kpacHoro ¢ochopos. Obnactu ux npumenenus. Cepa
U obnact e€ MpUMEHEHHUs. YTIEpoJ, ero ayloTpolHble Moaudukauuu (anmas,

rpadur, ¢pysepensl), UX CBOMCTBA U MPUMEHEHHE. A30T, €ro CBOMCTBA U MPUMEHEHHUE.

JEMOHCTPALIMHU

® KOJUIEKIIMSI METAJIOB U CILUIABOB.

® KOJUICKLIUS «YYTYH U CTAJIbY.

® KOJUICKLIMS U3JIEJIMI U3 aJTFOMUHHUS U €0 CILJIaBOB.

® KOJUICKLIMS U3JIEJIMI U3 0JIOBA.

® KOJUICKLIHMSI HEMETAJUIOB — MPOCTBIX BEILECTB.

® KOJUICKIMS «aKTUBUPOBAHHBIA YTONib U 00JACTH €r0 MPUMEHEHUS».

® BUIeOPArMeHTHI U CIANbl «METAIIIBI U CIIJIABBI B UCTOPUU YETIOBEYECTBAY.

® BUJCOpPArMEHThl W CIAlAbl «XYJOKECTBEHHBIC HW3JENUs W3 YyryHa U
CTaJm».

® BUeOParMEeHThl U CIAWJIbI «30JI0TO — MaTepuan IOBEITUPOB U MHUPOBBIC
JNEHBI M.

e Bupico)parMeHT «HasHUE». BUACOPPArMEHT WM CIIaWJ «KHCIOPOJ —
BEIICCTBO TOPEHUS U JbIXaHHSA». BUACO(PpPArMEHTBI H CIHAWIBI  «AJJIOTPOIIHS
YTIAEPOIa».

e nonryuenue 6emnoro hochopa v M3ydeHne ero CBOMCTB.
® MOJICTH KPHCTAUIMYSCKUX PEIMIETOK aiMa3a W Tpadur.

e ropeHue cepsl u pocdopa.



JlaGopaTopHbIe ONBITHI.

O3HakoMJIEHHE C KOJUICKIIMEH METaJIJI0B 1 CIIJIaBOB.

o O3HAKOMJICHHE C KOJJICKIIMEH HEMETAJIJIOB.

CJ10KHBIE BelecTBAa

BaneHTHOCTP Kak CBOMCTBO AaTOMOB OJHOIO XMMHYECKOIO JJIEMEHTA
COEMHATLCA CO CTPOrO OMNpPEEIEHHBIM YHCIOM AaTOMOB JIPYroro XHMHUYECKOTO
3JIEMEHTA. DJIEMEHThl C MOCTOSIHHOW M MEPEMEHHOW BaJIEHTHOCTHbIO. CTPYKTypHBIE
dopmynel. BwiBom dopmynbl  coeluHEHHST 1O BajieHTHOCTU. OmpeaeneHue
BaJICHTHOCTH XMMHUYECKOT0 AJIeMeHTa 110 (hopMmyrie BemecTBa. CocTaBieHNE HA3BaHU
COEJIMHEHUM, COCTOSIINX U3 IBYX XUMUUYECKUX PJIEMEHTOB, MO BaJEHTHOCTH.

CocraBneHnue Ha3BaHUM OKCU0B. OKCUBI MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
ctpoenusi. Poib okcunoB B npupose. Kucnorusie qoxau. [TapaukoBerit a¢exr.

[IpencraButenu okcuoB. Bona, yrinekucnoiii ra3, okcua yraepoaa(ll) (yrapusiii
raz), okcupn cepol(IV) (cepructeiii ra3), okcuna kpemuus(IV), ux cpoilcTBa u
IPUMEHEHHE.

Kucnorel, ux coctaB u kinaccudukamus. Kuciorsl opranuueckue u
Heopranudeckue. Wuaukatopsl. Tabmuma pactBopumoct. ConsiHass W cepHas
KHUCJIOTBI, UX CBOMCTBA U MPUMEHEHUE.

OcHoBanus, uX coctaB MW Ha3BaHusa. ['mapokcorpynma. OcHOBaHUs
pacTBOpuMbIe (IIENOYM) U HEpacTBOpHUMBIE. M3MEHEHHWE OKpacKh HHAUKATOPOB B
EJIOYHOM cpefie. [ MapoKCHuabl HaTpusl, KATUS U KallbIYsl, ©X CBOMCTBA M IPUMEHEHHUE.

Conu, ux coctaB U Ha3BaHus. PacTBOpUMOCTH coiieid B Boje. XJIOpUA HaTpus
1 KapOOHAT KaJbIUsl, UX CBOWCTBA U MPUMEHEHUE.

Knaccudukanusa neopranmdyeckux BemiecTB. [IpocTeie BemiecTBa: MeTamibl U

HeMeTa/Tbl. CI0KHBIC BCIHICCTBA: OKCHUAbI, OCHOBAaHMA, KHNCJIOTbI, COJIH.



JTEMOHCTPALIUA

® KOJUICKIMS OKCHOB;
® KOJUICKIHS KHUCIIOT;

® KOJUJICKLIMS OCHOBAHUI;

® KOJUICKIIYS COJICH;

® TalI€HUE U3BECTHU, BOSTOHKA «CYXOTO0 JIbAa»;

® M3MEHEHHE OKPACKU MHANKATOPOB B LIEJIOYHON U KUCIOTHOM CpElax;

® IpaBUJIO pa30aBIEHUS CEPHOM KUCIOTHI;

¢ 00yrJMBaHKE OPraHMYECKUX BEUIECTB M MATEPHUAJIOB CEPHOM KHCIOTOM.
TabJIuIa PaCTBOPUMOCTH OCHOBAHMM, KUCIIOT U COJIEH B BOJIE.

JlaGopaTopHbIe ONBITHI.
® [IPOMYCKAHUE BBIJIBIXaEMOTO BO3/IyXa YePe3 U3BECTKOBYIO BOJIY;
® UCCJIeIOBaHNE PACTBOPOB KUCIOT MHAUKATOPAMH;

® NUCCJICIOBAHUC pAaCTBOPOB IIIGJ'IO‘IGﬁ HHAUKATOpAMMU.

COJEPXAHMUE OBA3ATEJIBHOI'O KYPCA
8 KJIACC
HAYAJIBHBIE ITIOHATHUA U 3AKOHbBI XUMHUHU

Tema m BemectBa. CBoOWCTBa BelIECTB. DTajJOHHBIC (U3MYECKHE CBOMCTBA
BelllecTB. MaTepuasibl U MarepuajsioBeieHre. Pollb XMMHM B KU3HU COBPEMEHHOIO
obmectBa. OTHOIIEHHUE OOIIECTBA K XUMHH: XeMOPHIU U XeMo(poOwus.

Meronpl m3yuenus xumun. Habmogenue. DxcnepumeHT MojenupoBaHue.

Mopaenu MaTepuaabHble U 3HAKOBBIE WJIM CUMBOJIBHBIE.

l'azer. JKugkoctu. TBEpnpie BemiecTBa. B3anmHbIE NEPEeXOIbl MEKIY
arperaTHbIMA COCTOSIHUSIMU BEIIECTBA: BO3TOHKa (CyOnmumalus) u jaecyonmmarius,
KOHJICHCAIUS U UCIIAPCHUE, KPUCTAJIN3ALMS U TUIABJICHHUE.

dusuyeckue sBJIeHHs. YHCTble BemecTBA W CMECH. ['OMOreHHbIE U
reteporennpie cmecu. Cmecu rTa3zoo0OpasHble, »xujakue u TBEpABIE. CmocoOb
pa3zelieHus] CMeceil: MeperoHka, Wik JUCTWUISALHUS, OTCTauBaHue, (DUIBTPOBAHMUE,
KpUCTAJTU3als WK BbinapuBanue. Xpomatorpadus. [Ipumenenue stux cnoco0oB

B J1abOpaTOpPHOW MpaKTHKE, Ha MPOU3BOACTBE U B OBITY.



XHAMHUYECKHE 3JIEMEHTBI. ATOMBI U MOJIEKYJIBL. [IpOCThIE M CITOKHBIE BEILIECTBA.
Annortponus Ha npuMepe Kucsiopoaa. OCHOBHBIE NTOJIOKEHHSI aTOMHO-MOJIEKYIISIPHOTO
yuyeHus. MoHbl. BenjecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMUS.

3Haku (CHMBOJIBI) XUMHUYECKUX 3JeMeHTOB. MHbopmaius, KOTOpyrO HECyT
3HAKA XWMHMYECKHX DJIEMEHTOB. OJTUMOJOTHS HAa3BaHUM HEKOTOPBIX XUMHYECKUX
anemeHToB. llepuonuueckas tabnuia xumudeckux sneMmeHtoB JI. Y. Menpaeneena:
KOPOTKONIEPUOAHBIN U JJIMHHOIIEPUOAHBIN BapuaHThl. Ilepuonsl u rpymmsl. I'naBHasu
noOo4Hast NOArpynisl Ui A- u b-rpynnel. OTHOCUTENbHAS. aTOMHAs Macca.

Xumuueckue Gopmynbl. HWuaekcsl u kod3pduuumentsl. OTHOCUTENbHAS
MOJIEKyJIApHass Macca. MaccoBasg 1011 XUMHUYECKOIO JJIEMEHTa B COCIUHEHUM.
HNudopmariusi, KOTOpYI0 HECYT XUMUYECKUE (POPMYJIBI.

BanentHocTb. CTpykTypHBIE (OpMYIIbl. XUMUYECKUE JIIEMEHTHI C MOCTOSTHHON
U TIEPEeMEHHOW BAJIEHTHOCTHIO. BbIBOJI (QOpMyINbl COENMHEHHS MO BAJIEHTHOCTH.
Onpenenenue BaJIGHTHOCTH XHWMHMYECKOTO JJIEMEHTa 1o (opMmyse BelIecTBa.
CocraBiieHre Ha3BaHUI COEUHEHU, COCTOSIIINX U3 IBYX XUMUYECKHUX 3JIEMEHTOB, IO
BaJICHTHOCTHU. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHUYecKre peakuu. PeareHTsl ¥ mpoayKThl peakiuu. [I[pu3sHaky XuMuuecKkux
peakuuii. YcCioBUA HMX IPOTEKaHWsT U IpekpauieHus. Peaknuum ropenHwus.
DK30TepMUYECKUE U SHIOTEPMUYECKHUE PEAKIIUU.

3aKOH COXpaHEHUsI MacChl BElIECTB. XUMHUYECKHE ypaBHeHHs. CocTaBieHUE
XUMHYECKUX ypaBHeHUH. MHPOopMaIus, KOTOPYyIo HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanuss XUMUYECKUX pPEaKIUil 10 COCTaBy W YHUCIY pPEareHTOB U
MPOAYKTOB. THIIBI XMMHWYECKUX peakuuii. Peakuuu coenuHeHus, pa3yIokKEHHUs,

3aMmerienust 1 ooMeHa. KatanuzaTopsl 1 kaTanms.

JTEMOHCTPALINA

* KOJUICKIMSI MATEPUAJIOB U U3JIEIUHN U3 HUX.
e MOJICJIH, UCITIONB3yEeMbIe Ha YpoKax (pu3uku, OMonorud u reorpadum.
¢ 00BEMHBIE U MAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMHYECKIX BEIIECTB.

* MOJIEJIA KPUCTAJUTMYECKUX PELIETOK.



ecoOOMpanne mnpubopa Mg TMOJYyYEHUs] Ta3a W TPOBEpPKAa €ro Ha
TePMETHUYHOCTb.

¢ BO3I'OHKa CyXOro JibJia, noaa Uin Ha(l)TaJ'II/IHa.
e ArpCraTHBIC COCTOSAHUS BOJbI.

epa3zieiicHUe  JBYX  HECMEIIMBAIOLIUXCA  KUAKOCTEM € IIOMOLIBIO
JEIIUTEIbHON BOPOHKHU.

o TUCTUJUISITOP U €ro pabora.

* yCTAaHOBKA /I PUIBTpOBaHUS U €€ paboTa.

e yCTAaHOBKA JIIS BRIIApUBAHUs U e€ padoTa.

¢ KOJUTCKIIHS OBITOBBIX TPHOOPOB JIJIst (PHIIBTPOBAHMSI BO3TyXa.

e pa3zelIeHNe KpacAIlero BeuecTsa (hpiomactepa ¢ MoMoIbio OyMakHON
xpomartorpaduu.

e MOJIEJTH AJJTOTPOITHBIX MOJU(DHUKAIIUNA YTIEPOIa U CEPHI.
¢ [IOJTyYEHHE 030Ha.
e IIOPTPETHI H. s1. Oeprienuyca u 1. U. MEHJIeJIeeBa.

OKOpOTKOHepI/IO}IHHﬁ )51 HHHHHOHGpHOJIHBIﬁ BAPHUAHTHI HGpHO)IH‘ICCKOﬁ
CHUCTCMBEBI . 1. MCHACJICCBA

¢ KOHCTPYUPOBAHUE IMIAPOCTEPKHEBBIX MOJENECH MOJEKYIL.

e aTImIaparT KHIIIIa.

e pa3oxeHue OUXpoMara aMMOHHUSI.

e TOPEHHUE CePhl U MAarHUEBOM JICHTHI.

¢ TIOPTPETHI M. B. JOMOHOCOBA H . JI. JIaBya3hbe.

® OIIBITHI, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

eropenue (ochopa, pacTBOPEHUE MPOIYKTA TOPEHHSI B BOJIE U UCCIIEIOBAHHE
MOJIYYEHHOT'0 pacTBOpa JIAKMYCOM.

® B3aNMOJIEMCTBHUE COJITHOU KUCIOTHI C IUHKOM.

e TIOJTyY€HHUE TUAPOKCHAa Men(i1) U eT0 pa3ioKeHHUe MPH HarPEeBaHUH.



JlabopaTopHbIe ONBITHI.

1. O3HaKOMIIEHHE C KOJUIEKIIMEH 1a0opaTOPHOM MOCY/IbI.
2. IIpoBepka npubopa AJid NOJy4YEeHUs Ta30B Ha TEPMETUYHOCTb.
3. O3HaKoOMJIEHHE C MUHEpajaMu, 00pa3yoIIMMHI FPAHHUT.
4. TIpurotroBieHue reTeporeHHoN cMecu IIOPOILIKOB CepHI
U Kelle3a U UXpa3ziesieHue.
5. BzaumopeiicTBue pacTBOpPOB XJIOPUIOB U UOAUAOB KaIHs C PAaCTBOPOM
HUTpaTacepeopa.

6. [lonyuenune rtuapokcuaa wmeau(ll) u ero B3auMojelcTBUE C CcepHOU
KHUCJIOTOH.

7. BzaumoneicTBre pacTBOpa COJIbI ¢ KUCIOTOM.

8. [lpoBepka 3akOHa COXpaHEHHUS MacChl  BEIIECTB Ha  IpUMEpe
B3aUMOJCHCTBUSIIEIOYH U KUCIOTHI.

9. [lpoBepka 3akOHa COXpaHEHUS  MacChl BEIIECTB Ha  IpUMEpe
B3auMoercTBusmENoun u conu xenesa (11).

10. PasnmokeHue mepoKcuaa BOAOPOJA ¢ MoMoIbio okcuaa mapranma (1V).
11.3amenienne xene3oM MEAU B METHOM KyIOPOCE.

11. TIpakTuueckue padbOTHI.

12. 3nakoMcTBO ¢ mabopaTopHbIM oOOpynoBaHueM. [lpaBuina  TeXHUKH
0e3omacHOCTH IpU paboTte B kKabuHeTe XuMuK. HekoTopsie BUIbI palboT.

13. Ananu3 mouBsl (aHATIOT paboThl «OUYHCTKA TOBAPSHHOM COIIN»).

BakHeiimiue mnpeacTaBUTE/H HEOPraHMYECKHUX BelIeCTB.
Koin4yecTBeHHBICOTHONMICHUSA B XUM UM

CocraB Bo3nyxa. [lonsitue 06 00beMHON H0JE () KOMIIOHEHTA TPUPOTHOUTA30BOM
cMecH — Bo3ayxa. PacyeT oObemMa KOMIIOHEHTa Ta30BOM CMECH 0 €ro00bEMHOM J101€
1 Ha00OpOT.

Kucnopoa. O3zon. Ilonyuenne kuciopona. CoOupaHue H pacrio3HaBaHUE
KUCIOpOoJaa. XUMHYECKHE CBOWCTBA KHCJIOPOAA: B3aUMOACHCTBHE C METAJLIAMH,

HEMETaJUIaMH U CIIOKHBIMU BemecTtBamu. [Ipumenenune kucimopona. Kpyrosopor



KHUCJIOPOJIa B PUPOJIE.

Oxkcuabl. OOpazoBaHue Ha3BaHUM OKCUIOB MO uX ¢GopmynaMm. CocraBieHue
dbopmyn OKCUAOB MO UX Ha3zBaHUsIM. [IpeacTaBUTENN OKCUIOB: BOJA U YIJIEKUCIBIN
ras, Heramé¢Hasi U3BECTb.

Bonopon B npupone. dusznueckue U XMMHYECKHE CBOWCTBA BOAOPOAA, €ro
MOJYy4YEHUE U IPUMEHEHUE.

Kucnote, ux cocraB u wux kinaccudukamusa. HWuaaukatopsl. Talmuna
pactBopuMocTu. CoJsiHas U CepHAasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Counun, UxX cocTaB U Ha3BaHMs. PacTBOPUMOCTH COJIEH B BOJIE.

[IpencraBurenu coneit: XJIOpu1 HaTpHsl, KapOOHAT HATPHs, PocdaT KaJIbLIHS.

[Toctostnnas ABoranpo. KonnuectBo Bemectsa. Mosbs. MossipHast Macca.

KpaTtHble enuHMIBI M3MEPEHUs KOJMYECTBA BEIIECTBA — MUJIJIUMOJb U
KWJIOMOJIb, MUJUTUMOJISIPHAS. M KMJIOMOJIIpHAsi MacChl BEIIECTBA.

PacyeTsl ¢ MCNONIB30BAHUEM MOHSTUM «KOJIMYECTBO BEIIECTBA», «MOJSApHAs
Maccay, «IOCTOSTHHAsT ABOTaapoO».

3axoH ABoraapo. MossipHblil 00beM ra3000pa3HbIX BEIIECTB.

OTHOCUTENBHAS IUNIOTHOCTh OJTHOTO ra3a Mo Apyromy.

Kpatnbie equHuUIBI U3MEPEeHNU — MUJUIUMOJISIPHBIA U KUIIOMOJISIPHBIHOOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacuerbl ¢ HCHOJIB30BAaHHEM MOHSTUN «KOJUYECTBO BEIIECTBA», «MOJSpHAas
Maccay, «MOJISIpHBI 00bEM Tra30B», «IIOCTOSTHHAST ABOTaIpO».

PacyeTsl ¢ WCNONB30BaHHEM IOHATHM «KOJMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIM 00BEM Ta30B», «UUCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopor Boasl B mpupoge. DPuznyeckue M XUMHYESCKHE
CBOWCTBA BOJBI: B3AUMOJCUCTBHUE C OKCHIAMM.

OcHoBanusi, ux coctaB. PacTBopuMOCTh OCHOBaHMII B Boje. M3MeHeHue
OKpacKy WMHJIMKAaTOpPOB B LIeno4dHOU cpene. [IpencraBurenu menoyen: rHIPOKCUIBI
HATpusl, Kaaus U KaJbLIMs.

PacTBopuTens u pactBopEHHOE BeniecTBO. PactBopsl. PacTBopeHue.

I'mppatel. MaccoBas 1o paCTBOPEHHOIO BewiecTBa. Pacuersl, CBA3aHHBIE C



HUCIIOJIB30BAHUECM IMOHATHA «MAaCCOBasd JOJIA paCTBOpéHHOFO BCIICCTBA».

JTEMOHCTPALIUUA

¢ OIIPE/ICIICHUE COJIEPIKAHUS KUCIOPO/Ia B BO3IYXE.

¢ IOJTY4YCHUE KHCIIOPO/Ia Pa3IoKEeHUEM IIePMaHraHaTa KaJius U MepoKChIa
BOJIOpOJIA.

e COOMpPAHNE METOZOM BBITECHEHUS BO3/1yXa U BOIBI.

e pacIlO3HABAaHUE KUCIOPO/IA.

e TOPCHHE MarHus, KeJie3a, yriis, cepsl U pochopa B KUCIOPOIE.
¢ KOJIJIEKIMSI OKCUJIOB

¢ [IOJIyYCHHE, COOMpaHUE U paclio3HaBaHUE BOAOPO/IA.

¢ TOPECHHE BOJIOPO/IA.

¢ B3aMMOJICHCTBHE BOJOPO/1a ¢ OKcuaoM meu (ii).

¢ KOJIJICKI[MS] MUHEPAJIbHBIX KUCITOT.

¢ [IPABUJIO pa30aBICHUS CEPOM KUCIIOTHI.

* KOJIJIEKIUS COJIEH.

o Ta0JIMIIa PACTBOPHMOCTH OCHOBAHHMA, KMCIIOT U COJICH B BOJIE.

¢ HCKOTOPBIC MCTAJIJIbI, HEMCTAJJIBI 1 COCANMHCHUA KOJINYCCTBOM BCIICCTBA Bl
MOJIb.

e MOJIEJTh MOJISIPHOTO 00heMa ra3000pa3HbIX BEIIECTB.

¢ KOJUIEKIIUSI OCHOBAHUU
JlaGopaTopHble ONBITHI.

IToMyTHEHHE N3BECTKOBOM BOJIbI TPH MPOIYCKAaHUM YTIIEKUCIIOTO Ta3a.

[Tomyuenue Bogopoaa B3aMMOJICHCTBUEM LIMHKA U COJITHOW KUCJIOTHI.

PacniozHaBanue KUCJIOT HHAUKATOPAMHU.

N3meHenune okpacku HHAUKATOPOB B IIEJIOYHOM CPETIE.

O3HakoMJIEHHE C MpenapaTaMd JOMAllHEW WIM IIKOJBHOW anTeyKu —
pacTBOpaMu TEpOKCHAA BOJAOPOAA, CIHUPTOBOM HACTOMKHA HOJIa W HAIIATBIPHOIO
CIupTa.

IIpakTuyeckue padoThbI.
[Tonyuenue, cobupanue U pacno3HaBaHUE KUCIOPOAa.
[Tonyuenue, cobupanue 1 pacrno3HaBaHHE BOJIOPOA.



OcHoOBHbBIE KJIACCBHI HCOPraHu4€CKHX COC}]I/IHeHI/lﬁ

O6o0uieHue cBefeHU 00 OKcuAax, MX KiIacCU(PUKalUWU, HA3BAHUIX U
cBoiicTBax. CriocoObl MOIYyYeHUs] OKCUI0B

OcHoBanus, X Kiaccudukanus, Ha3BaHUs U CBOMCTBA. BzaumoneiicTBue ¢
KUCJIOTaMH, KHUCJIOTHBIMM OKCHAAMHU M COJISIMH. Pa3jiokeHue HepacTBOPUMBIX
ocHoBaHUM. CriocOOBI MOTYYEHUSI OCHOBAHUIA.

Kucnotsl, ux knaccudukanus u HazBaHus. OOIIHEe XUMHUYECKHUE CBOMCTBA
KUCJIOT. B3anmoneldcTBue KUCIOT C€ METAUIAMH. OJEKTPOXMUMHUYECKHN PSAI
HanpsOKEHUA METauIoB. B3aMMOJEeNCTBHE KHUCIOT C OKCHAAMH METAJIOB.
B3aumopelictBue KHUCJIOT C OCHOBaHUSIMU — pEaKIMs HEUTpaIu3alluH.
BzaumopneiictBue  kuciaor ¢ coimsiMu. [lomydyeHwe — OECKHCIOPOIHBIX U
KHUCJIOPOJCOAEPHKAIIUX KUCTIOT.

Conu, ux knaccudukanus 1 cBoicTBa. BzauMoelicTBre coiieil ¢ MeTaiamu,
0COOCHHOCTHU ATUX peakinuii. BzaumoaeicTBre coyeit ¢ ColsaMu.

I'enetndeckue pAnbpl MeTaljla U HeMeTaia. ['eHeThueckasl CBSI3b MEXIY
KJIaCCaMHM HEOPraHWYECKHUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.
1. B3aumopgeiicTBre OKcuia KajJbIlysa C BOIOM.
[TomyTHEHME U3BECTKOBOU BOBI.
Peakuus nenrpanuzanuu.
[Monyuenue ruapokcuaa meau (11) u ero B3anMoeicTBIE ¢ KUCIOTOM.
Pasnosxxenue runpokcuna menu (11) mpu HarpeBanuy.
BzaumojeiicTBue KUCIOT C METaJIJIAMH.
BzanmoenicTBuE KUCIOT C COISIMU.

O3HaKOMJIEHUE C KOJUIEKIIUEN COJIEH.

© o N o O B~ w D

Bianmogeiictue cynbdara meau (11) ¢ sxemne3om.
10. B3zaumopeiicTBre coeli C COSIMHU.

11. T'eneTnueckas CBsI3b Ha MPUMEPE COSUHEHUN MEIH.



IIpakTyeckue padoTbl

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4.

Hepuongnuecknin 3axkoH u Ilepuoamyeckas cucTeMa XHUMHYECKHX

3jeMeHTOB/[.. MeHnaeneeBa u cTpoeHre aToMa

EcrecTBeHHBIE  CceMEWCTBA  XMMHMYECKHMX  DJIEMEHTOB:  IIECJIOYHBIE U
MICJIOYHO3EMEJIbHBIE  METaJUIbl, TaJloTeHbl, HHEPTHBIC (OJAropoAHBIC) Tas3bl.
AMdoTtepHOCcTh. AMPOTEPHBIC OKCUIBI U TUAPOKCUIBI. KOMIIEKCHBIE COJH.

Otkpeitue JI. . MenaeneeBbiM Ilepuoandeckoro 3aKoHa M CO31aHUE WM
[Tepuoanyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB.

AToMBI Kak (opMma CyIIeCTBOBAaHUS XUMHUUYECKUX JJIeMEHTOB. (OCHOBHBIC
CBEJICHUA O CTPOCHUHU aTOMOB. JloKka3aTesbCTBA CIIOKHOCTH CTPOCHUSI aTOMOB. ONBITHI
Pesepdopna. [InanerapHas Mojelb CTpOSHHS aToMa.

CocTtaB aTOMHBIX s1/1ep: NPOTOHBI, HEUTPOHBI. OTHOCHUTEIIbHASI ATOMHAsS Macca.
B3anMocCBs3b MOHATHN «ITPOTOHY, KHEUTPOH», «OTHOCUTEIbHASI AaTOMHASI Macca.

Mukpomup. OnekTpoHbl. CTpPO€HHE DJIEKTPOHHBIX YPOBHEH  aTOMOB
xumudeckux aneMeHToB NeNe 1-20. [TonsiTie 0 3aBepIIEHHOM JIEKTPOHHOM YPOBHE.

N3oronbl. Duznyecknii CMBICT CUMBOJIMKH [lepHOIMYECKOW CUCTEMBL.
CoBpemennast (opmynupoBka Ilepuogmyeckoro 3akoHa. M3MeHEHHS CBOWCTB
AJIEMEHTOB B MEPUOAAX U TpyNnax, Kak QyHKIHS CTPOCHUS IJIEKTPOHHBIX 000I04YEK
aTOMOB.

XapakTepucTUKa dJIEMEHTa-MeTajlla v AJIEMEHTa-HEMETAIUIA [0 UX IOJIOKEHUIO
B [lepuoanyeckoil cucreme xumudeckux anemenToB /. 1. Menzaeneena.

JTEMOHCTPALINA

* paznuyHbie HOPMBI TAOIUI TEPHOTUIECKON CUCTEMBI.

® MOJECIHUPOBAHUE  TMOCTPOCHHUS  NEPUOAUYECKOM  CHCTEMBI .  H.
MEH/JIEJIEEBA.

® MOJIECJIA AaTOMOB XMMHYECKHUX 3JIEMEHTOB.
® MOJIETN aTOMOB JIEMEHTOB 1—3-T0O IEpHOI0B
JlaGopaTopHbIe ONBITHI.

[Tonyuyenue aMpoTepHOro rUAPOKCUIA U UCCIEIOBAHUE €TI0 CBOMCTB.



Xumuyeckasg CBsi3b. OKHCIMTENbHO-BOCCTAHOBHTEJIbHbIC PeaKUHH

HNonnas xumuyeckas cBsi3b. MoOHBI, 00pa30BaHHbIE aTOMaMU METAJUIOB U
HeMeTaioB. CxeMmbl 00pa3oBaHWs HOHHOW CBSI3M Uil OMHAPHBIX COEIUHEHHUU.
NonHble kKpUCTAINIMUECKUE PEIIETKU U (PU3NYECKHUE CBOMCTBA BEIIECTB C STUMTUIIOM
pem€rok. [lonstue o popmMysbHON €IMHUIIE BEIIECTBA.

KoBaneHnTHass xuMuueckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYJIBI.
[lonstue o BanentHocTH. KoBanentHas HemomsipHas cBsi3b. Cxembl 00pa3oBaHMS
KOBaJICHTHOW CBSI3M /Ji1 OMHApPHBIX coeAuHEHUN. MolleKyasipHble M aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKH, U CBOKMCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTpOOTPUIATENBHOCTh. PAn  anexkrpoorpunarenbHocTH. KoBajeHTHas
noJjisipHasi xumudeckass cBaA3b. Jlumons. Cxembl 00pa3oBaHUs KOBAJICHTHOM
NOJIIPHOM CBSI3M JUIsi OWMHApHBIX COEIMHEHUHA. MOJEKYIsIpHbIE U aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKH, U CBOKMCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

Meranueckass XMMHUYECKass CBSA3b M METAJUIMYECKAasl KpUCTAJUIMYeCcKas
peméTka. CBOMCTBA BEHIECTB C 3TUM TUIIOM PEIETOK. ENMHAs nprupoga XUMUYECKUX
CBsI3EM.

Crenenp okucinenusi. CpaBHEHUE CTENEHU OKHUCIEHUS W BAJICHTHOCTH.

[IpaBuna pacu€ra cremneHed OKHUCIAEHUS 1O GopMyJlaM XUMHUYECKHX
COEeIMHEHUMH.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. OrnpeneneHue  CTeneHeu
OKHCIJICHUS! JJI 3JIEMEHTOB, OOpa3yIoOIIMX BEIIEeCTBAa pa3HbIX KiaccoB. Peakuuu
MOHHOTO OOMEHa M OKHCIUTEIIbHO-BOCCTAHOBHUTENbHBIE peakuuu. OKHUCIUTENb U
BOCCTAaHOBHUTEINIb, OKHUCJIEHHME UM BoccTaHoBiIeHUE. (CocCTaBleHUE YpaBHEHHUU

OKHCIHUTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ MCTOOOM JJICKTPOHHOI'O OajaHca.

JTEMOHCTPALINA

e BHIcO(PArMEHTHI U CIANIbI «KMOHHAS XUMUYECKas CBS3bY.
® KOJUIEKIHS BEIIECTB C HOHHON XUMHUYECKOU CBA3BIO.

¢ MOACIW HMOHHBIX KPUCTAINIMYCCKHUX peU_IéTOK.



BUIcO()PArMEHTBI M CITAl bl KKOBAJICHTHAS XUMUYCCKAs CBI3bY.
KOJUICKIIHS BEIIECTB MOJIEKYJIIPHOTO U ATOMHOTO CTPOCHHUSI.
MOJICTTH MOJICKYJISIPHBIX M @aTOMHBIX KPUCTAJUTHYECKUX PEIIETOK.
BUIcO()PArMEHTBI U CITAN/IbI «METATTUNYECKAs! XUMHUSCKast CBA3bY.
KOJIJICKITUST «METAJLIbI U CILIaBBD».
B3aMMO/ICHCTBHE IIMHKA C CEPOM, COJITHOM KUCIOTOU, XaopuaoM meau (ii).
TOPCHHE MarHH.
B3aUMO/ICHCTBUE XJIOPHOM U CEPOBOIOPOTHON BOIBI.

JlaGopaTopHbIe ONBITHI.

H3roroBieHue MOACIIN, I/IJ'IJ'II-OCTpI/Ipy}OIJ_Ief/'I CBOMCTBA METAJJIMYSCKOU CBSI3M.



Kanenmapublii yueOHbIUd rpaguk

JlonosHuTEIbHAS 00111€00pa30BaTEeIbHAS 001EPA3BUBAIOILIAS IPOTPAMMA

TemaTuuyeckoe NIAHNPOBAHUE U MPAKTHYECKOE colepkaHue Kypca 8-9 —x ki1accoB

(2 4 B HemesT10, BCero 72 4, U3 HUX 4 4 — pe3epBHOE BpeMmsl)

Ne
1/ Hara o XapaKkrepucTHKA
Tema ypoxa CHOBHOe coJep:Kanue
OCHOBHBIX BH/IOB /IeSITEJIbHOCTH 00y4aIOIUXCSl
yYpOKa
10 m1aHy (akTHyeck (Ha ypoBHe Yy4eOHBIX AeiicTBHIl)
8 ki1ace
1 IIpenmer xumuun. Pomb Tena u BemectBa. CBoifcTBa BellecTB. OTalOHHBIE ObvAacHAMb, UTO TPEAMETOM H3YUESHUS XUMHUH SBIISIOTCS
XVMUH B )KU3HHYETIOBEKA ¢u3mueckue  CBOMCTBAa  BEIIECTB.  MaTepuanbl ¥ BEIIECTBA,MX CBOWCTBA M MX MPEBPAILCHUS.

MatepuaioBesieHne. Poib XMMHM B XKH3HU COBPEMEHHOTO Pasnuuams Tena n BeNecTBa, BEMECTBA K MATEPHAIIBL.
obmecTBa. OTHOIIEHNE OOIMIECTBA K XUMHHU: XeMOpuInsa u Yemanasnusameo HPUYHHHO-CIIE/ICTBEHHbIE CBSI3U
XeMOo(pOoOHsL. MEXTyCBOMCTBAMH BEIIECTB U MX

Hemouncrpauuu. Komnekiys matepuanoB M M3IENUH U3 NPUMEHEHUEM
HHX.
Xapaxmepuzoeamsb TIONOKUTETBHYIO ¥ OTPHIATENBHYIO POJbH
H OpM r
JlaGopaTopHbie onbiThl. 1. O3HakoMieHHE C XUMHHB i3 U C B € €HHO O OBMIeCTBa.

KOJUT KM Hmabo aTopHOH OC MBI

e e P my Apeymenmuposams cBOE OTHOLIEHHE K XeMODHWINH U XeMO(poOHH.



2

Mertoast HU3y4CHUS

XUMHH

Al"pel"aTHBIe COCTOSHUA
BCIICCTB

[Mpakriueckas pabota
Nel

Metonsr m3ydeHus xumun. HaOmromeHue. DKCIIEpUMEHT
MonenupoBanue. Mojenu mMaTepuanbHbIE U 3HAKOBbIE

HWJIN CUMBOJIbHEIC.

JdeMoncTpanun. Mogeny, HUCHONb3yeMBle Ha YpOKax

¢usuku, Ouomormn u reorpaduu. OOBEMHBIE U

Xapakmepusoeamb OCHOBHBIEC MCTOJAbI  U3YUYCHUIA

C€CTCCTBCHHO-HAYYHbIX JIHUCHUILINH.

Hpueodumb MpUMEPbI MATCPUAJIBHBIX W 3HAKOBBIX HWJIA CUMBOJIBHBIX

MoJieJIel, HCIIONb3yeMBIX Ha YpOKax (pU3UKH, OMOIOTUH 1

reorpadun. Cobupamb 00bEMHBIE U MIAPOCTEPIKHEBBIE MOJIEITN

MapoCTEPKHEBLIE ~ MOJACIMHCKOTOPBIX XUMHUYECKNX HEKOTOPbIX XUMHWUYCCKHX BCIICCTB

BemiecTB. Mojenu KpUCTAJUIMICCKUX

peLeEToK
lazer.  XKuakoctu. Teépapie BemiectBa. B3aumHbie

nepexoabl MECKAY arpe€raTHbiIMM COCTOAHUAMU BELICCTBA:
BO3rOHKa (CyOamManus) u JIecyOnuManus, KOHJASHCAus |
UCHapeHHe, KPUCTAIUTM3aLH U IIaBJIeHHe.
demoncTtpanun. Cobupanue npubopa sl MOTyYCHHS
rasa ¥ IpoBepKa ero Ha repMeTHYHOCTh. Bo3ronka cyxoro
JbJa, Hoja WinHA(TAIMHA. ArperaTHsle COCTOSHHUS BOZBI.

JlaGopaTtopHbie omnbIThl. 2. IIpoBepka mnpubopa mis
Oy YeHHs

Ta30B Ha TEPMETUIHOCTH

3HAKOMCTBO C JTabOpaTOPHBIM OOOPYIOBAHHIEM.

[paBmna TexHuKH 06€30MACHOCTH TIpu padoTe B

kabunete xuMun.HexoTtopsie BUIBI padoT.

Pa3znuyams Tpu arperaTHbIX COCTOSIHUSI BEIIECTBA.
Yemanasnusams B3aMMOCBSA3M MEXY HUMU HA OCHOBE B3aMMHBIX
MEPEXOJI0B.

Hnnrocmpuposams 3TH TIEPEXO/bI IPUMEPAMH.

Habnodams XMMUYECKUii SKCTIEPUMEHT U de/lanb BHIBOJIbI Ha

OCHOBEHAOJIIOICHUI

Pabomams ¢ mabopaTopHEIM 000pYIOBaHHEM H HATPEBATEIBHBIMH

HIprOOpaMu B COOTBETCTBUM C MPABHIAMHU TEXHUKH O€30TaCHOCTH.

Buinoaname  mpocTedline — MaHMNYJISLUM  C
71a00paTOPHEIMOOOPYAOBAHUEM: C Ta0OPATOPHBIM

LITATUBOM, CO CIIUPTOBKOM



®dusndeckue IBICHUSI B
X
HMHH KaK OCHOBa

pasaciicHusa cMmecei

I[Mpaktuueckas pabota
Ne 2 (ananor paboTsI
«OuncTKa TIOBapeHHOM
COJINY)

Ousnyecknue  sABIeHHSA. UucThIC BC€IICCTBA H CMCCH.

T'omorennsie u TE€TCPOrcHHbIC CMCCH.

CmMmecu

ra3006pa3H},Ie, KUIKUC U TBép)ILIe. Croco0bI pa3acicHusa

cMecei: MCPCTrOHKa, WIW AUCTUWLIALUA, OTCTauBaHUC,

(I)I/IJ'II)TpOBaHI/Ie, KpUuctajuimdaiusd HWJIMA  BbIIIapHUBaHUC.

Xpomatorpadus. [IpumeHeHHEe 3THX CIOCOOOB B

71ab0paTOPHOI MPAKTHKE, Ha TIPOU3BOJICTBE U B OBITY.

Jdemoncrpanuu. PazneneHue IByx

JKHUJIKOCTEH €  NIOMOIILIO

Huctunsatop  u - ero

¢bunpTpoBaHMT M €€

pabora.

pabora.

JEeUTEIbHOMN

HECMCIIMBAOIINXCA

BOPOHKH.

YcranoBka A

VYcranoBka s

BbINapuBaHus 1 e€ padora. Komiekuust ObITOBBIXIIPHOOPOB

s GuiIbTpoBaHMA —BO3IyXa.

BemiectBa  (momacrepa

xpomaTorpapum.

AHanu3 MOoYBHI

C

Pa3penenue kpacsiero

MIOMOIIIBIO

OyMaKHOM

Paznuuamo (I)I/ISI/I"ICCKI/IC 1 XUMHUYCCKHUC SABJICHHUA, YUCTHIC

BCIICCTBa HMCMECH.

Knaccuguyuposams cmecn.

IIpusodums TIpUMeEpPHl CMECeH Pa3IMYHOrO arperaTHOro COCTOSHHS.
Yemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBSI3H MEXTY
(hU3UUECKMMHUCBOWCTBAMHU BEIIECTB CMECH U CIIOCO0AMH MX
pazzueneHus. Pasnuuamuux, onucvlgams u Xapakmepusoeams

MPaKTUYCCKOE 3HAYCHUE.

Pabomams ¢ nabopaTopHbIM 000pyIOBaHHEM U
HArpeBaTeIbHBIMU
npuOOpaMu B COOTBETCTBHH C NMPABUIAMH TEXHHKH 0E30MACHOCTH.

Buinonname mpocteiimmue mpuéMbl oOpameHus ¢ JTab0paTOPHBIM
000py/I0BaHHEM: BOPOHKOM, (PUIBTPOM, CIIMPTOBKOIA.
Habniooams 3a cBOHCTBaMH BEIIECTB U SBICHHUSIMHU,
MPONCXO/SIIIFIMA CBELIECTBAMHU.

Onucvieams ~XAMUYECKUH OKCIIEPUMEHT C  MOMOIIBIO

pycckoro(pOAHOTO) SI3BIKA U SI3bIKA XUMHUH.

ﬂeﬂamb BBIBOJBI I10 pE3yJibTaTaM HpOBClIéHHOl"O IKCIICPUMEHTA



7 ATOMHO-MOJIEKYIISIPHOE

ydyeHue. XUMHYECKUE DIIEMEHTHI

8-9 3uaku XUMUYECKUX
JJIEMEHTOB.
[Teproauueckas Tabmuia

XUMHNYCCKUX
3JIEMEHTOB . n.

Menneneena.

10-11  Xumuueckue GopMyIbI

XUMHYECKHe 31eMEeHTH. ATOMBI U MOJeKylbl. [IpocTeie 1
CJIOJKHBIE BEIIECTBA. AJUIOTPONUS Ha HPHUMEpPE KHUCIOpOJa.
OCHOBHBIE TIOJIO)KEHHSI ATOMHO-MOJICKYJISIPHOTO  yYEHHSI.
Honsl. BemectBa MOJNEKYISIPHOTO W HEMOJIEKYJISIPHOTO
CTpPOCHHUSI.

JlemoncTpanmu. Mozenu  aUIOTPONHBIX  MOJMU(UKAINA

yriaepoznau cepsl. [lonydenne o3oHa.

3Haku (CUMBOJIBI) XUMHUUYECCKUX 3JIeMeHTOB. WHbopMmarus,
KOTOpyIO HeCyT 3HAKHU XUMHUYCCKUX DJICMCHTOB.
3TI/IMOJ'IOFI/I$[ HaSBaHHﬁ HGKOTOpLIX XUMHUYCCKUX
sneMeHToB. llepuomndeckass  Tabinuia  XUMHUYECKUX
anementoB . M. MeHnneneeBa: KOpPOTKONEPUOLHBIM M
JUIMHHONICPUOIHBIN BapHaHTHL. llepuonsl W TpyMIbL
I'maBHast u moGouHas moArpynmsl win A- U B-rpymmsr

OTHOCHUTENbHAS aTOMHAs Macca.

O0vscHAMb, YTO TAKOE XUMHUCCKHH DIIEMEHT, aTOM,

MOJICKYITa,aJUIOTPOITHSI, UOHEI.

Paznuuame IpocThIC W CIIOKHBIC BENECTBA, BEIIECTBA

MOJICKYJISIPHOTOX HEMOJICKYJISIPHOT'O CTPOCHHUSL.

Yemanasnusamos MpUUMHHO-CIICICTBEHHBIC CBSI3U MEXTY COCTABOM

MOJIEKYJI ¥ CBOWCTBAMH aJIIOTPOITHBIX MOJU(PHKAIIUIA KHCIOPOIa.

Dopmynuposams OCHOBHBIC TIOJIOKCHHUS aTOMHO-MOJIEKYJISPHOTO

YUCHUS

Hasvieamw 1 3anucviéams 3HAKM XUMUYECKHX JIEMEHTOB.

Xapaxmepuzosams MHGOPMAIUIO, KOTOPYIO HECYT 3HAKHU

XUMHUYCCKUXIJIICMCHTOB.

Onucbvléams CTPYKTYPY TaOIHUIBI XUMHYECKUX DJIEMEHTOB

JI..Menneneera.

Obvsichsambs  STHUMOJIOTMYCCKHE  Hayajda  Ha3BaHUU
XUMUYECKUXIIIEMEHTOB M MX OTJACTBHBIX TPYIII.

Paznuuams KOpOTKONEPUOIHBIM U JUIMHHONIEPUOAHBIM BapUaHTbI

Jemonctpamnu.  Iloprperst WM. S, Bepuemuyca u Ilepuomuueckoii cuctemsi JI. M. Menneneesa

igp’e

MemnneneeBa. KopoTkonepnotHbiil i ATHHHOIEPHUOAHBIH

Bapuantsll lepronnueckoii cucremsl [I. 1. Menzneneesa

Xumudaeckue (opmynsl. WHmekc U K03 OUIHEHTHL

OrHocuTenbHAs MOJEKyYJIsIpHas Macca. MaccoBast Toms

XUMHYECKOT0 3JIEeMEeHTa B coenuHeHnH. VHpopManus,

KOTOPYIOHECYT XHMHUUYECKHE (POPMYJIBL.

Omobpadicams COCTaB BEIIECTB C TIOMOIIBI0 XHMHIECKHX (OPMYIL.
Paznuuams uHAEKCH U KO3)DHUIMEHTHI.

Haxooums OTHOCHTENBHYIO MOJEKYIIPHYIO Maccy

BEIIECTBA

Tpancauposams HHPOPMALHIO, KOTOPYEO HECYT XUMHYCCKHIE
thopmyms



12-13 BasenTtHOCTb

14

15

16

[ToBTOpeHue 1 0000IIECHNE TEMBI.

IToaroroBka k

KOHTPOJIbHOI padoTe
KontpoabHnas padora Ne 1
«HavyanbHble NOHATHS W
3aKOHbI XHMHI»

XUMUYECKHE PEAKLUU.
[Ipu3Haku U ycaoBus UX

MIPOTEKaHUs

BanentHocts. CrTpykTypHEIE (OpMynBl. XuMuueckue  OO0vAcHAMb, YTO TAKOE «BAJTCHTHOCTHY.

9JIEMEHTBI C MOCTOSSHHOM M TIEPEMEHHOW BaJlEHTHOCTBIO.  [loHumams OTpakeHUe MOPsIKa COEAMHEHNS aTOMOB B MOJIEKYJIaX
BeBom  GopMynel  COCOMHEHHS TI0  BAJICHTHOCTH.  BEIIECTB TOCPEICTBOM CTPYKTYPHBIX (hOPMYIL.

OmnpeneneHne BaJIEHTHOCTH XMMHYECKOTO 3JIEMEHTa 1Mo  Ywmemsb cocmasnams GOPMYIBI COSUHEHNHN 110 BaJICHTHOCTH
¢dopmyne BermectBa. CoCTaBICHUE HA3BAaHUHA COCTUHCHHUH,

onpe()e/mmb BaJICHTHOCTb
COCTOAIMX W3 JABYX XHUMHUYCECKUX DJJIEMCHTOB, II0

3JICMCHTAIIO (1)0 JIE €ro

BaJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBaBEIICCTB. pMy

coex ¢ us
JdemoncTpanun. KoHcTpynpoBaHue mapocTep HEBBIX

WH H
Mojeein

MOJICKYIT
TCCTI/IpOBaHI/Ie, pe€mICHUE 3a4a4 U BBITTIOJTHEHUE

yIpaKHEHUH 1oTeMe

XUMHYECKHE peakuuy. PeareHTbl M NMPOLyKThl peakiuu. Xapakmepu306amb XUMHUUECKYIO PEAKIMI0 U €€ yYaCTHHKOB
[Ipru3Haky XMMUYECKUX peakiuil. YcloBUs UX (peareHThIM IPOAYKThI PEaKIIHH).
NpOTEKaHus W MpekpamieHus. Peakuun ropeHus. Onucei6amb TPU3HAKA W YCIOBHS TEUEHUS] XMMHUYECKMX PEaKIHH.

OK30TepMUYECKUE M IHAOTEPMUUECKHE peakuuu. Pasauuams 3K30TEpMUUYECKHE U JHIOTEpPMHUYECKUE peakiuu. JleMOHCTpammu.

Anmapar  Kumma. Paznoxenne Coommocums peakiiy TOPEHUSI U SK30TEPMUUECKHUE PEaKIINH.
Ouxpomata aMMOHHMS. | opeHre cepbl 1 MarHUEBO JICHTHI. Habniodame 1 onucblgams XUMAYECKHI SKCIIEPIMEHT C TTOMOIIBIO
JlaGopaTopHble onbITHI. 5. B3anMmoeiicTere pacTBOpOB pyccKoro (pOTHOTO) S3bIKA U S3BIKA XUMHH.

XJIOPHUIIOB ¥ HOAWIOB KaJlisi C paCTBOPOM HUTpATa
cepebpa. 6. ITonydenue rumpoxcuaa menu(Il) u ero
B3aUMOJICIICTBUE C CEPHOI

KUCTIOTOH. 7. B3amMopmeiicTBie pacTBOpa COABI C KACIOTOH



17-
18

19-
20

3aKOH COXpaHEHHs MacChl

BCIICCTB. XuMuuecKue

ypaBHEHUS

THUIBl XMMHYECKUX

peakuui

3aKoH COXpAaHCHHA  MacCCbl  BCIICCTB. XuMH4eckue

YpaBHCHU:. CocraBiieHne XUMHYCCKHUX ypaBHeHHfI.

Nudopmanys, KOTOPYI0 HEcET XMMHYECKOE YpaBHEHHE.
HJemoncTpanuu. Iloptperst M. B. JlomonocoBa u A. JI.
JlaByasne. ['openme ¢ochopa. OMBITEL, WLTIOCTPUPYIOIINE
3aKOH COXPAaHEHHUsI MacChl BEILIECTB.

JlabopaTopHbie onbIThl. 8. [IpoBepka 3akoHa COXpaHEHHUS
Macchl BEIIECTB Ha NPHUMEpPE B3aUMOJCHCTBHS IIENOYH W
kucnothl. 9. [IpoBepka 3akoHa cOXpaHEHHsI MacChl BEILIECTB
Ha mpumepe

B3auMoieitcTBuA ménoun u comu xenesa (I11).

Knaccudukanuss XMMHYECKMX pEaKnMil 1O COCTaBy H
YHUCIIy PEAareHTOB U MPOAYKTOB. THIBI XUMHUYECKHX
peakuuid. Peakunu coeqUHEHUs, pPa3IOKEHUSA, 3aMEIICHUS

u obMeHa. KaTanmu3aTopsl U KaTanms.

Hdemonctpanmn. [openne  docdopa, pacTBopeHHe
HPOYKTa
TOpEHUsT B BOJE M  HCCIENOBAaHHE IOIYYEHHOTO

pactBopa nakmMycoM. B3auMoneicTBHE CONSHON KHCIOTBI
¢ muakoM. [lomygenne ruapoxcuga meau(Il) u ero
Ppa3JoKeHne MpH HarpeBaHHU.

JlaGopaTopubie onbiThl. 10. Paznoxenue nepokcuaa
BOJOpOZIA C

nomoIIbio okcuaa Maprania (IV). 11.3amemenne sxenesom
Me/Ii B MEJTHOM KYIOpOCe.

Dopmynruposams 3aKOH COXPAHEHHS MACCHI BEIECTB.

Cocmasnsams HaeTO OCHOBE XMMHUYECKHE YpaBHCHHUAA.

Tpancruposams MHGOPMAIIHIO, KOTOPYIO HECYT
XHUMUYECKHEyPaBHEHHU.
DKCIepUMEHTABHO 100MEepacoamsy CIPaBeIIuBOCTD

3aKOHAaCOXpaHEHWA MAaCChl BEIUICCTB.

Knaccugpuyuposamy XuMUYECKHE PEaKLUH 0 NPU3HAKY YKCIA U
COCTaBa PEarcHTOB U MPOYKTOB.
Xapaxmepuzoéams polib KaTaJIN3aToOpa B MPOTCKAHUU

XUMUYECKOUPEAKIUY.

Habmooams u onucvigams XUMHYECKUH SKCIIEPUMEHT  C
MIOMOILBIO

pycckoro (pOIHOTO) S3bIKA W S3BIKA XUMUH

Baskueiimue npeacraButen Heopranuveckux semrects. KoamyecrBennpie orHomenust B xumuu (18 4)



21
Boznyx u ero cocra
22 Kucnopon
23
I[Mpaktuueckas pabota Ne 3

CocTtaB BO3ayXA.

[Monsitre 06 00BbeMHOI J07e () KOMIIOHEHTA TIPUPOTHON
ra30BOHCMECH - BO3yXa

Pacuer o0beMa KOMIIOHEHTa Ta30BOM CMECH IO €T0

00BEMHOI Jo5ier Hao0opoT.

HeMOHCTpaHI/lI/l. OHpe}Ie.]'IEHI/Ie COJZICpKaHud KACI0pOoda B

BO3JIyXe.

Xapaxmepuzoeams 00BEMHYIO TOTFO KOMITOHEHTA TaKOH
NPUPOTHONTa30BOM CMECH, KaK BO3IYX, U paccuumosléams €€ 1o
00BEMY 3TOI cMecH.

Onucvigams 0OBEMHBIN COCTaB aTMOC(EPHOTO BO3AYXa M HOHUMAMb

3HAYCHHUC MOCTOSAHCTBA 3TOr0 COCTaBa It 3J0POBbA.

Kucnopon. O3zon. Ilomydenue xucimopoma. CoOupanume u Xapaxmepuzosams 030H, KaK aJUIOTPOIMHYH MOIU(PHUKAIHIO

pacro3HaBaHKMe KUCIOpoaa. XUMHYECKHE CBOMCTBA

kucnopoaa. Onucvigamv (GU3MYECKUE M XUMHUYECKUE CBOMCTBA,

Kucjiopoaa: B3aHMOHeﬁCTBHC C METaJlllaMH, HEMETaJUIaMHU U ITOJTYYCHHE U IPUMEHEHUEC KUCJIOPOAa C UCIOJIb30BAHHUEM CJIOKHBIMU

Bewecteamu. [Ipumenenue kuciopopa.

Kpyrosopot kucnoposa BipHpoze.

Jemonctpanuu. [Tonydenue Kucnopona pasiokeHUEM

HepMaHraHaTa Kanus 1 mepokcuna sojgopoaa. Cobupanue
METOZOM BBITECHEHHS BO3/lyXa U BOAbI. PacroznaBanue
KUciopozaa. ['opeHnemMaruus, sxemnesa, yris, cepsl 1
¢docdopa B kuciopoe.

[Mony4enue, cobupanue W paclo3HaBaHUE KHUCIOPOJa

pyccKoro (pOIHOrO) sI3bIKA U SI3bIKA XUMHUU.

Vemanasnueams — NPUYIMHHO-CIICICTBEHHBIE  CBS3M  MEXAY
(U3MYECKUMH CBOWCTBAMHU  KHCJIOpOJa M CIHOCOOaMH  €ro
coOMpaHusL.

IIpo6odump, Habodams ¥ ORUCHLEANb XUMIIECKHAN SKCIIEPUMEHT TI0
MONyYEHHUIO, COOMPaHWI0 W  PAClO3HAaBAHWIO KHCIOpoma ¢
COOJTIO/IEHUEMITPABIJI TEXHUKU 0E30MaCHOCTH

Pabomams ¢ mabopaTopHEIM 00OPYIOBAHIEM W HATPEBATEIBHBIMA
npubopaMu B COOTBETCTBUH C IPABHIIAMHU TEXHUKH O€30MAaCHOCTH.
Buvinoaname npocTeiine npreMbl 00paieHus ¢ 1a00paTopHEIM
o0opynoBaHWeM: coOWpaTh TpHOOp ISl TONYYEHUs Ta3oB,
IPOBEPSTH €r0 Ha FTePMETHYHOCTD M HCIIONIB30BATh JIS TTOTyICHHUS
KUCIIOpOJIa.

Cobupamv  KHCIOPOA  METOIOM  BBITECHEHHS  BO3IyXa U
pacnosHasamo

€ro.
Habniwooams 3a cBOMicTBaMU BCIIECTB U ABJICHUAMU,
MMPpOUCXOAAIIUMH CBCHICCTBAMMU.

Onucvlgams XUMAYECKUH SKCIIEPUMEHT C MTOMOUIBIO



eCTCCTBeHHOFO(pYCCKOFO WA pOHHOI‘O) S3bIKa U A3bIKa XUMHUH.



Cocmagname OTYET MO pe3ynbTaTaM MPOBEACHHOTO SKCIEPHMEHTA
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OxcHabl

Bonopon

Oxcunpl. OOpa3oBaHHe HA3BAHHWN OKCHIOB IO HX
¢dhopmynam.

CocraBnenre (HOpMyJT OKCHIOB IO MX Ha3BaHHUSM.
[pencTaBUTENMOKCHIOB: BOJA M YIJICKUCIBIA Tas3,
Heran€Hasi U3BECTb.

Jemoncrpanuu. Komnekius okcuaoB

Jlabopatopusbie onbIT. 12. [loMyTHEHHE H3BECTKOBOH

BOJIbI MTPUTIPONMYCKAHWU YITICKUCIIOrO rasa

Bonopon B npupoae. dusnyeckue U XUMHYECKUE

CBOﬁCTBaBOZIOpOJla, €ro NNoJIy4€Hue u

MIpUMEHEHUE.
Jemoncrpanun. [lonyuyenue, cobupanue W pacrio3HaBaHHE
Bojgopoza. I'openne Bomoponma. BiaumoneiictBue Bomopona

cokcugom meau (I0).

JlaGoparopubie onbIT. 13. Tlonyyenue
BOJIOPOIaB3aMO/ICICTBHEM LIMHKA U

COJITHOM KHCIIOTBI

Buvidename cyliecTBEHHbIE IPU3HAKK OKCUIOB

Jasame HazBaHU OKCHIIOB IO UX (hopmynam

Cocmasname HOpMyIIbI OKCUJIOB TI0 UX HA3BAHHAM
Xapaxmepusosamp TaKuX IpeJCTaBUTENEH OKCHIOB, KaK

BO}Ia,yl"J'IeKI/ICJ'IHﬁ ra3 ¥ HeraméHasi U3BECTh.

Xapakmepuaoeamb COCTaB MOJICKYJIbI, (1)H3H‘I6CKI/IG U XUMHUYCCKUC

CBOWCTBA, MMOJTyYEHUE U IPUMEHEHHE BOJIOPOA.

Yemanasnueams — MPUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXIY
(u3MyeCKUMH CBOMCTBAMH M criocobamu coOMpaHus BOAOPOJa,
MEXly XMUMHYECKHMH CBOMCTBAMH U €r0 IPUMEHEHHEM.

IIposooums, nabmodams M OnuckI6amb XUMUYECKHH SKCIEPUMEHT

TI0 MTOTYYEeHUI0, COOMPAHUIO U PacllO3HaBAaHUIO BOAOPOJA C

COOJTIO/IEHHEM TIPaBUI TEXHUKH O€30I1aCHOCTH.
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[pakriueckas padora Ne 4.

O060011EHNE U
cCUCTEMAaTHu3alusl 3HaAaHUN 110
TeMe « THITbI XUMHUYECKHX
peakuuii»

KonTtpoasnas padota no
TeMe «THIBI XHMHYECKHX
peakuuin

Kucnorsr

HOJ’Iy‘IGHI/Ie, CO6I/IpaHI/Ie 1 paCro3HaBaHUC BOAOPOAA

Kucnotel, ux cocraB u ux knaccuduxarms. NHAUKATOPSI.
TabnumapactBopumocTu. ConsiHas W cepHAs KUCIOTHI, UX
CBOICTBAa ¥ IPUMEHEHHE

Jemouncrpauuu. Konnekuust MUHEPaIbHBIX KUCIIOT.
[paBmno pazbaBnenHus cepoil xkucnotel. JlaGopaTopHbie
onbIT. 14.Pacrio3HaBaHre KUCIOT HHANKATOPAMH.

Pabomamsv ¢ mabopatopHEIM 000PYJOBaHHEM U HATPEBATCIBHBIMU

an6opaMH B COOTBCTCTBHM C IpaBUIAMU TEXHUKN 0€30IacHOCTH.

Buinonname npocteiiniye npueMsl 0OpaieHus ¢ 1ad0paTopHbIM

o0opynoBaHWeM: cOoOMpaTh TPUOOp JUIS TOJTYYCHUS TIa30B,

MPOBEPATHL €T0 HAa TEPMETUYHOCTDL U UCIIOJIB30BATH JJI TTOJTYYCHUA

BOJOpOaa.

Cobupams ~ BOIOPOA  METOIOM  BBITECHEHHS  BO3JyXa

pacnosnaeaniov

€Tro.

Habmooamp 3a CBOWCTBaMH BEIIECTB U SIBICHUSIMH,

MMPOUCXOAAIIUMHA CBECHICCTBAMMU.

Onucweieamsb XUMAYECKAN OKCIICPUMEHT C IMOMOLILIO

€CTECTBEHHOTO(PYCCKOTO MIIM POIHOTO) SI3bIKA U SI3bIKA XHUMHH.

Cocmagname OTYET MO pe3yJIbTaTaM IPOBEICHHOTO 3KCIIEPUMEHTA

Auaﬂusupoeamb COCTaB KHCJIOT.

Pacnosnaseams KUCIOTHL ¢ TMTOMOILBI0 MHIUKATOPOB.

Xapaxmepuzosams TPEACTABUTENEH KUCIOT: CONSHYIO U CEPHYIO
Ymems xapakrepu3oBaTh pacTBOPUMOCTb COEIUHEHUIH C
MIOMOIIBIO TaONHUIIBI PACTBOPUMOCTH.

Yemanaenusamo NMPUINHHO-CIIEICTBEHHBIC CBA3H MEKIY

CBOICTBaMHCOINSIHON U CEPHON KHUCIOT M 00IACTAMH HX

TIPUMEHCHUA.

Ocosnasamo

HCO6XO,Z[I/IMOCTB CO6J'IIO)I€HI/I$I paBuil
TEXHUKU 0E30MacHOCTH npu pa60Te C KHUCJIOTaMHU.



30 Comu
31

KonnuectBo BemecTsa
32

MornsipHbIii 00BEM
ra3000pa3HbIX BEIECTB

33-34 Pacuérsl o
XMMHYECKAM

YpaBHEHUSIM

Conu, ux cocTaB U Ha3BaHUs. PacTBOpuMOCTS cosell B
Boze. [IpescTaBurernn coneit: XIopus HaTpHs, KapOOHAT
Hatpusi, GocdaTKanbIHs.

Hemonctpaunu. Komekius coneit. Tabnuma

PacTBOPUMOCTHOCHOBAHUH, KUCIOT U COJiel B BOJIE

ITocTosnnas ABoraapo. KommuectBo BemiectBa. Morb.
Monsipras  Macca. KpaTHele enuHMIBI  M3MEpEHUs
KOJIM4YeCTBa BEIICCTBA — MHIUIMMOJIb W KWIJIOMOIJIb,
MUWUIAMOJIAPpHAA U KUJIOMOJIApHAasA MaCChIBCIIECTBA.
PacueTsl ¢ HCIIOIB30BaHUEM MOHATHN «KOJIUYECTBO
BEIIECTBA», «MOJIPHAs Maccay», «IOCTOSHHAs ABOraapo.
Jemoncrpauuu. HekoTopble MeTauibl, HEMETAUIBI U
COEIMHEHUSIKOJINYECTBOM BelllecTBa B | MOJIb
3akon ABorajipo. MossipHblii 00beM ra3000pa3HbIX
BenecTB.OTHOCHTENbHAS TUIOTHOCTh OAHOTO ra3a 1o
Apyromy.
KpaTtHple  eauHHIBI  HM3MEpeHHS  MHWIUTUMOISPHBIN

PacdeTsl ¢ HCTIOIB30BaHUEM HOHATHH «KOJIHIECTBO
BEIIECTBAY,

«MOIIIpHASE Maccay, «MOJISIPHBIA OOBEM Ta30BY,
«TOCTOSHHAST ABOTaIPOY.

JemoncTpanuu. Moaeis MOJIApHOTO 00beMa
ra3000pa3HBIX BEIECTB

PacdeTsl ¢ HCTIOB30BaHUEM HOHATHH «KOJTHIECTBO
BEIIECTBAY,

«MOJIIPHAS MAcCay, «KMOJISIPHBIN 00BEM Ta30BY, «IUCIIO
ABoraapo»

Xapaxmepuzoeams COH KaK TPOTYKTHI 3aMEIICHNS BOJOPO/Ia B
KHCJIOTE HAa METa.

3anucvieams GopMyIBI CONCH 1O BaJICHTHOCTH.

Ha3zvieams conn no Gopmynam.

Hcnonvzo6ams TaOIHIy PaCTBOPUMOCTH TS XaPAKTCPUCTHKH
CBOICTBCOJIEH.

IIposodumb pacuéThl MO (hopMyIaM Colei

Ob6vschsams, YTO  TAaKOE  «KOJHYECTBO  BEIECTBAY,
«MOJIBY,

«MOCTOSHHAST ABOTaIPO», «MOJIPHAS Maccay.
Pewamv  3amaun ¢ UCHONB30BAaHHEM  MOHSTHI
«KOJTMYECTBOBEIIECTBA», «MOJIAPHAS Maccay,

«TOCTOSTHHAS ABOTa/Ipo

ObvAcHAMb, YTO TAKOE «MOJIAPHBIH 00BEM I'a30BY», «HOPMAIIbHBIC
YCIIOBUSD».

Pewams 3a1a4y ¢ UCIIOIB30BAHUEM ITOHATHH «KOJIMYECTBO
BEILIECTBAY,

«MOJSIpHAsT Macca», «MOJSIPHBII 00BEM  Ta3oBy,

«IOCTOSTHHASIABOTAIPOY.

Xapaxmepuzoéamb ~ KOINYECTBEHHYIO  CTOPOHY
XUMHYECKHXOOBEKTOB M TIPOLECCOB.

Pewamo 3aga4u € HCIIOJIB30BaHUCM IIOHSITHI

(KOJIMYCCTBOBCIICCTBAY, «MOJISIpHAasA Maccay, ((MOH?IpHBIi/'I 00beM

ra3oB», «IIOCTOSAHHasA ABOFa,Z[pO))



35

36-37 PactBopel. MaccoBas nons

38

Bona. OcHoBanus

PactBopéHHOTO BelecTBa

[Mpaktuueckas pabora

Ne 5

I'mnpocdepa. Kpyrosopot Bompl B mpupone. @usnueckue u O6vsacHamsb, 9TO TaKOE «OCHOBAHHS», «IIENOYM», «KAUueCTBEHHAS

XUMHYECKHE CBOICTBA BOJbI: B3aI/IMOZl€I>‘ICTBPIe C OKCHAaMHU. peakuus», «AHAUKATOPY.

OcHoBanus, UX COCTaB. PacTBOPMMOCTh OCHOBAaHHI B Knaccuguyuposamsv ocHOBaHUWS 110 PACTBOPHMOCTH B BOJIE.
Boje.M3menenne OKpacKu WHIKAaTOpPOB Onpedensimb TPUHAIIEKHOCTH HEOPTAHMIECKHX BELIECTB K KJIACCY
15. V3MeHeHNEe OKpacKH MHIWKATOPOB B IICTOYHON Cpele. OCHOBaHHI TI0 (hopMyITe.

Xapaxmepuz06amb CBOWCTBA OTIENBHBIX IPEJICTABUTENCH

OCHOBaHMH. Hcnonv3osams TabaMIy PacTBOPUMOCTH
PactBopurens u pacTBOp€HHOE BemlecTBO. PacTBOpbl.  OOwsicHamb, 9TO TAKOE «MAcCOBas AOJS PACTBOPEHHOTO BELIECTBA.
PactBopenue. 'mapatel. MaccoBast J0Jiss pacCTBOPEHHOTO  Ycmauasnueams aHATOTHU ¢ 00BEMHOU NOJICH KOMIIOHEHTOB

BCIIICCTBA. paC‘IeTbI, CBSI3aHHBICE C HCIOJIb30BAaHHEM Ta30BOMCMECH

TIOHSTHSI Pewiamv 3amauyl ¢ HCIONB30BAaHHEM IIOHATHUH «MaccoBas
.. JIOJIsl 3JIEMEHTA B BEILECTBE», «MAaccoBasl J10Jsl pACTBOPEHHOI'O

«MaccoBas Jons pacTBOPEHHOTO BEILIECTBAY.

JlaGopaTopusblie onbIT. 16. O3HaKOMJIEHHE C IpernapaTtamu

JIOMaIllHE WM UIKOJbHOM anTe4kKu — pacTBOpaMHU

IepOKcHJa BONOPOAA, CHUPTOBOM HACTOMKM HoIa U
HAIIATBIPHOTO CIHPTA.

[IpuroTosieHue pacTBOPOB CONEH € MX 3aJaHHOW MaccoBoi  Pabomams ¢ 1abopaTopHBIM 000PYA0BAHUEM U HATPEBATELHBIMU
noneu
npuOOpaMH B COOTBETCTBHH C TIPABUIIAMH TEXHUKU 0€30MACHOCTH.
Buvinonnsme npocteiiiiye npueMbl 00palieHus ¢ 1a00paTopHbIM
000py/IOBaHUEM: C MEPHBIM LUIUHPOM, C BECAMHU.

Habniooams  3a  CBOHMCTBAMH  BCIIECTB W SBICHHSIMH,
MIPOUCXOISIINMHE C BEIIECTBAMI.

Onuceigams SKCTICPAMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIH
POIOHOTO) s3bIKa W s3bIKa XuMUHU. Cocmagiams OTYETH TI0
pe3yabTaTaM MPOBEIESHHOTO

SKCIIEpUMEHTA

T'omoeums pacTBOPHI C OMPEAEIECHHON MacCOBOM JONEi

PaCTBOPCHHOI OBCIICCTBA.

OcHOBHbBIE KJIACCHI HeopraHuueckux coexunenuii (10 v)



39 Oxcuppl: Knaccuduranus
H CBOICTBa
40 OcHoBaHus:

KinaccupuKanys u

CBOMCTBA

41-42  Kucnotsl: kiaccupuKarus
H CBOMCTBA

O06001meHne cBeaeHni 00 OKCHAAX, HX KIACCHPHUKAIIAN,
Ha3BaHWUAXH CBOMCTBaX. CIIOCOOBI TOMYYCHHUS OKCHIOB
JlabopaTtopHbie onbIThI. 17. B3aumoseiicTBue okcuma

KanbIws cBooi. 18. [ToMyTHeHHE H3BECTKOBOM BOMIBI

OcHoBaHus1, UX Ki1accu(uKalys, HA3BaHUSI U CBOMCTBA.

BzaumogelicTBre ¢ KUCIO0TAMHM, KHCIIOTHBIMH OKCHAAMH H

consiMu.  PasyioxeHue  HEpacTBOPMMBIX  OCHOBAHUIL.
CriocoOBl TONYYEeHHsT OCHOBAHUH.

JlaGopaTopHble ONBITHI. 19. Peaxius
HE Tpaju3a UH.
i I 20

Iomyuenne ruapokcuma memu (1) u ero B3anmoneiicTBre
¢ kucioroit. 21. Pasnoxkenne rumpokcuma memu (1) mpu

HarpeBaHHU.
Kucnorel, wmx kmaccudpukamms u HazBanumsi. OOmme

XHMHYECKHE CBOMCTBA KHUCJIOT. B3auMoaeicTBHE KHUCIOT C

METAJDIAMHA.  DIEKTPOXIMIYECKHUIT pAl  HampsbKeHUH
M 0 T "
€TauIoB. B3aum feiic BUe K CIOT C  OKCHUIAMH

MCTAJIJIOB. B3aHMOlIeI>'ICTBH6 KHUCJIOT C OCHOBAHUsSIMHU —

peakuusi HeWTpanu3anmu. B3anmozeiicTBue Kucior c
COJIIMH. Iony4yenue OECKHCIOPOTHBIX u

KHUCITOPOACOACPKAIINX KHUCIIOT.

Obvacuamy, 4To TaxKoe «Hecoeo0pasyromue

OKCHJIBD»,
«coneo0pasyronue OKCHABD, OCHOBHBIE OKCHIIBI», «KHCIOTHBIE
OKCHUJIBD).

Xapaxmepuzosamb obmrue XHMHUUYECKUE CBOICTBa
COIe00pasyIomMX  OKCHAOB  (KHUCIOTHBIX u OCHOBHBIX)
Cocmagnams  ypaBHEHUS] pEaKIUil C  y4yacTHEM  OKCHJIOB.
Habnwooams u onuceliéams peakivy ¢ y4aCTHEM OKCUIOB C
TIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTI'O MJIM POJHOTO) SI3bIKA M SI3bIKA
XUMHUH.

IIpo6ooumps OMBITH, IOATBEPKIAFOIINEC XUMHUUCCKUE CBONCTRA
OKCHIOB

C COOJIOICHHEM TPaBUII TEXHUKH 0€30IaCHOCTH
Cocmagnamp ypaBHEHUs PEaKlUil ¢ y4acTHEM OCHOBAHHH.

Habmiooams u onucvléams peaklMy ¢ y4acTUEM KHCIOT ¢

HIOMOIIBIOECTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3BIKA M S3bIKA
XHMHUH.

Ilposooums  ONBITB, MOATBEP)KIAIOMIAE XUMHUYECKHE
CBOICTBAaOCHOBAHUH, C COONIOCHUEM IPABHI

oc
TEXHUKH 0€3 1Ma HOCTH

Xapaxmepuzoeamp 00IIIIIE XUMHIECKHE CBOIICTBA KHCIIOT
Cocmasname  ypaBHEHHsI peaknumii €  y4acTHEM  KHCIOT.
Habmiooams n onucviéams peakun ¢ y9aCTHEM KHCIIOT €
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJJHOTO) SI3bIKA U A3bIKA

XHUMUH.

Hpoeodumb OMBITBI, MOATBCPKAAOINEC XUMHUYCCKUEC CBOICTBa

KHCJIOT,C CO6J'IIOI[€HI/I€M IpaBUJI TCXHUKU 0e30I1aCHOCTH



JlaGopaTopHble  ONBITHI. 22, B3anmopeiictre
KHCITOT ¢ Meramiamu. 23. B3aumonelcTBue KUCIOT ¢



43-44  Comm: xiaccupukamys u

45

46

CBOMCTBa
I'enetnueckas CBSI3b
MEXTY KJ1accaMu

HEOPraHN4YE€CKUX BEIICCTB

[Ipaktudyeckas  pabora
Ne 6

COJIIMH

Comn, nx xnaccudukamys u cBoiicTsa. Bzanmoneticteue

colell ¢ MeTalaMH, OCOOCHHOCTH OTHX PEaKIHi.

BzaumonelicTBie coiiel CCONSIMH.

PaznuuaTs monsTHS «CpeaHUucC COJIm», «KKMUCJIbIC COJIN», «OCHOBHBIC
COJIN.

XapakTepu3oBaTh 00LINE XMMHUYECKHE CBOWCTBA COJICH.

JlabopaTtopHbie onbITHI. 24. O3HakoMIcHUE ¢ Kowiekimed Cocmaegnsims ypaBHEHHs pPEaKIMi ¢ ydacTHeM coiiedl. Habnwooamv

c Jei.
o

5. Bzaum geiicteue nbdara emu () ¢ Kene3o

%SaI/IM 1168 TBHC COJI CPYC C HHM{XI. I M 26

0 C € 0

I'eneTnueckue paabl METalsIa 1 HEMETAJlJIa. I'eneTnueckas

CBA3BMEXKAY KiIacCaMU HECOPraHWYECKUX BEUICCTB.
JlaGopaTopHble onbIThI. 27. ['eHeTHYeCKas CBA3b Ha

NPUMEPECOEIUHEHUN MEIH.

Pemenne OKCIEPUMEHTAIbHBIX 3aa4

H onuceleamsb peaKUUMU C Y4aCTUCM COJICH C TOMOIIBIO

€CTECTBEHHOTO (PYCCKOTO MIJIM POJJHOTO) S3bIKA M A3bIKA XUMHH.

Hpoeoz)umb OIIBIThI, MOATBECPKAAOIINE XUMUICCKHUC CBOMCTBa

cojieu ¢

CO6JHO}1€HI/ICM MpaBUJl TCXHUKH 0€e30I1aCHOCTH
Xapakmepuweamb MOHSTHUE «T€HETHUYECKUI pam.

Hnmocmpuposams TEHETHIECKYIO B3aHMOCBSI3b MEX Ty

BEIECTBAMU:IPOCTOE BELIECTBO — OKCHJ — THAPOKCUI — COJIb.

3anucvisamo YpaBHEHUS peakuui,
COOTBETCTBYIOLIHX TH0CJIEIOBATEIHOCTH

(«ueroyke») MpeBpalIeHNH HEOPraHWYECKUX BEIIECTB Pa3IHMYHBIX

KJTacCOB.

Ymems» oOpamatbcsi ¢ 1abOpaTopHbIM — OOOpYIOBaHHUEM U

HarpeBaTeNbHBIMA INPHOOPaMH B COOTBETCTBHHM C IPaBHIAMH

TEXHUKH 0€30MacHOCTH.

Pacnosnagams HeKOTOpPBIE aHHOHBI M KATHOHEL.

Habnwdams cBOWCTBA 3JIEKTPOIUTOB M MPOUCXOAAIINX C HUMH

SIBIICHUH.
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48
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Habniooams n onuceiéams peakuuy ¢ ydacTHEM D3JIEKTPOJIUTOB C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOr'O HIIA POIHOrO) SI3BIKA M A3BIKA
XHMHH.

Dopmynuposamyp BBIBOJIBI o pe3ylbTaTaM
MIPOBEJICHHOTO

OKCIICPUMECHTA

O06o0011IEHNE U

CHCTEMATH3aLUs 3HAHWH I10

TeMme «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX

COEIMHEH U

KontposbHas padota no  teme
«OCHOBHBIE KJIACCHI

HEOPraHu4ecKux
coeIMHeHMID)
IMepuonnyecknii 3axon u Ilepuoanyeckasi cucreMa XuMuueckux diementoB /.M. MenneieeBa u ctpoeHune aroma (8 )
EcTectBeHHbIE cemeiicTBa EctecTBeHHbIe ceMeiicTBa XMMHMYECKHX  JJIEMEHTOB:  OOvacHAmMb NPU3HAKY,  MHO3BOJAIONINE  OOBEIMHATH
XMMHUYECKUXIEMEHTOB.
IIEJIOYHbIE U LIETOYHO3EMEIbHBIE METANIbL, TaJIOrCHBI, TPYIIBIXUMHYECKUX 3JIEMEHTOB B €CTECTBEHHbIC
AmdorepHOCTH uHepTHble  (Onmaropoanbie)  ra3sl.  AMQOTEpPHOCTb. CEeMelCTBa.
AmdorepHsle OKcHIBl UrHAPOKCHIB. KoMIutekcHble comu.  Packpvisamb ~ XUMUYECKHMH  CMBICH  (3THMOJIOTHUIO)
JlaGoparopuble onbIThI. 28. [TonyyeHne amporepHOro Ha3BaHUMECTECTBEHHBIX CEMENCTB
THIPOKCHIA U MCCIIEIOBAHHE €TO CBOMCTB. Apeymenmuposams OTHOCUTEIBHOCTD Ha3BaHUSI «AHEPTHBIE Ta3bI»

Ob6vacHAmb, 9TO TaKoe «aM(OTEpHBIE COeTUHEHIS. Habnodams u
ORUCHIBAMb PEAKIUN MEXIY BEIIECTBAMHE C IIOMOIIBIO PYCCKOTO
(pomHOT0) S3BIKA W S3BIKA XUMHUH.

Xapaxmepuzoeams NBONCTBEHHBIN XapaKTepe CBOMCTB
aM(OTEPHBIXOKCHIIOB W THAPOKCHIOB.

I1Ipo600ums OTBITHI TIO TIOIYYSHUIO W IOATBEPKICHHIO
XUMHYECKUXCBOHCTB aM(OTEPHBIX OKCH/IOB U THAPOKCH/IOB C
COOJTIO/IEHUEM TTPaBHUII

TEXHUKU 0€30MacHOCTH.
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Ortkpertue J.U.
MenpaeneeBeIM

HepnoanquKoro 3aKOHa

OCHOBHBIE CBEIECHUS O
CTPOCHUU aTOMOB.

CTpoeHue 37IeKTPOHHBIX
YPOBHEHN aTOMOB

XUMHYECKHX DJIEMEHTOB
NeNel-20 B Tabiure
J.N. Menneneesa.

[lepuoanyeckuii 3aK0H
.. MenneneeBa u

CTPOCHHE aTOMa

Otkpeitue [. 1. MenneneeBsiM Ilepuoauueckoro 3akoHa
u co3ganue uM [lepHOTUYecKOi CHCTEMBI XUMHUYECKIX
JJIEMEHTOB.

JdemoncTpauuu. Paznuunsbie hopMBI TaoIIUI]
MIEPUOAMYCCKON CcHCTeMbl. MOJEIHPOBAaHUE TOCTPOCHUS

ITepuogmueckoit cucremsl 1. 1. Menneneesa

AtoMbl Kak (¢opMa  CYIICCTBOBAaHHS XHMHUYCCKUX
a7eMeHTOB. OCHOBHBIE CBEJEHUSI O CTPOCHHU aTOMOB.
JlokazaTenbCcTBa CIOXKHOCTH CTPOEHHUSI aTOMOB. OTMBITHI
Pesepdopma. [TnanerapHast MOJENb CTPOCHHUS aTOMa.
CocraB aTOMHBIX  f1€ep: MPOTOHBI, HEUTPOHBL.
OTHocuTeNnbHas aToMHast Macca. B3auMocBs3b MOHSTHIA
«IIPOTOH», KHEUTPOH»,

«OTHOCUTEJIbHAs aTOMHAsl Maccay.

Jemoncrpauuu. Moznenu aToMOB XMMHYECKUX
3JIEMEHTOB.
Muxkpomup.  OnekTpoHel. CTpoeHHE  3INEKTPOHHBIX

YpOBHEW aTOMOB XuUMHYecKuX 3ieMeHToB NeNe 1-20.

[NonsATHE O 3aBEPIICHHOM JICKTPOHHOM YPOBHE.

N3oronsl. ®uznueckuil cMbIci cuMBoNUKUllepuoandeckon

cucteMbl. CoBpeMeHHast (OpMyITHPOBKa

Ilepuoanueckoro 3akoHa. Mi3MeHEHUSI CBOWCTB 3JIEMEHTOB
B Iepuojax M Tpymnmax, Kak QYHKIUS CTPOCHUS

3JIEKTPOHHBIX 000J104eK aTOMOB.

Pasznuuams ecTeCTBEHHYI0O M MCKYCCTBEHHYIO KIIaCCH(MKAINH.
Apeymenmuposams ~ orHecenue  Ilepuogudeckoro — 3akoHa

Mooenuposamsy ~ XUMHYECKHE 3aKOHOMEPHOCTH  C
BBIJIEJICHUEM

CYHICCTBCHHBIX XapaKTCPUCTUK 00BEKTa U MpEACTaBJICHUCM HX

BHpOCTpaHCTBeHHO'Fpa(l)H‘leCKOI;‘I WJIM 3HAKOBO-CHUMBOJIHYECKOM

dhopme
Ob6vsicHamb, 4YTO TaKoe «IPOTOH», «HEHTPOHY,
«OIIEKTPOHY,

«XMMMYECKHH 3JIEMEHT», «MAaCCOBOM UHCIION.
Onucvieams CTPOSHHE Ipa aTOMa HCIONIb3Ys
[TepuoanyeckyrocucTeMy XMMUYECKUX di1eMeHTOB J[. 1.

Menpeneena.

Tonyyams nHGOPMALUIO IO XUMUH U3 Pa3IHYHBIX
HUCTOYHHKOB,

anaiusuposeamabs et.

ObvscHAmMb, YTO TaKOE «IJIEKTPOHHBIN CIIOW» WIH
«IHEPreTUIECKUITYpOBEHbDY.
Cocmagnamp cXeMbl pactpeieNieHHs] YJIEKTPOHOB O MIEKTPOHHBIM

CIIOSIM B 3JIEKTPOHHOM 000I0UKe

Packpvieams Gpuznygeckuii CMBICI: TIOPAAKOBOTO HOMEPa

XHMHYECKOTORJIEMEHTa, HOMepa Mepruojia ¥ HOMepa TPYIIIbL.

ObvsicHamb ~ 3aKOHOMEPHOCTH ~ W3MEHEHHS  METAIUTHYECKHX

neprosax ¥ rpymmax.
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XapakTepucTHKa

XUMHUYCCKOT'O 2JICMCHTA Ha
OCHOBAHHMH €T0

TOJIOXKEHHUS B
[Mepuoanveckoit

CUCTEME

3nauenue Ilepuoanueckoro
3akoHau [leproanueckoii
CHUCTEMbI XUMHNYECKUX

anemenToB /l. 1.

Menpgeneena

HoHHas xuMu4eckas
CBSI3b

KoBanenTnas

XUMHUYECCKas CBA3b

XapakTepuCcTHKa  JJIEMCHTa-MeTallla W JJIeMEHTa-  Xapakmepuzosambs XUMHYCCKHE dJIEMEHTHl 1—3-To TIepHOMOB 10
HEeMeTaJlIa o WX MoJokeHuo B [leproanyaeckoii cucteme WX TONOKeHHI0 B [lepromudeckoil cUcTeMe XUMHYECKHX
xumuueckux anementoB /1. 1. Menneneesa. anementoB . . Menneneesa.

JemoHncTpammu. Mojenit aToMOB 3JIeMEHTOB 1—3-ro Apeymenmuposams CBOHCTBA OKCHIIOB M THAPOKCHIOB METAJIIOB U

NIePUOIOB . .
HEMETAJUIOB MOCPEJCTBOM YPaBHEHHN peaKIHit

CooOmieHnss  yvammxcss O  KM3HM, HaydyHol u  Onpedensimbs MUCTOYHHKH XMMHYECKON MH(pOpMAIUK

obmecrtBenHort  gestenbHoct .M. MenneneeBa [lonyuams  HeoOXoauMmyl — MHQOpPMALMIO M3  Pa3IMYHBIX
«[lepuoguyeckoMy 3aKOHY HE TPO3UT pas3pylleHHe, a HCTOYHHUKOB, aHAIU3Uposams €€, ogopmiams UHGOPMAUOHHBIH
TOJIBKO Pa3BUTHE U HAICTPOMKH 00CIaloTCS» IPOAYKT, Npe3eHmogams €ro, 6ecmy HAYYHYIO JIUCKYCCHIO,

omcmaeams CBOKO TOYUKY 3PEHUS WIW KOppeKmuposamo eg.

Xumuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaknun (8 ‘l)

Honnass xumudeckass cBs3b. Houbl, o0paszoBaHHbie — OObsicHAMb, YTO TAKOE UOHHAS CBS3b, HOHBI.

aTOMaMH METAJIOB U HeMeTaJIoB. CxeMbl 00pa3oBaHuUs Xapaxmepuzosams MeXaHU3M 00pa30BaHMS HOHHON

HOHHOW CBs3M Ui OuHapHBIX coenuHeHuid. MonHble — cBsa3u.Cocmasnams cXeMbl 00pa30BaHUS HOHHOIT

KpPHUCTAJUNTNUeCKUe peIn€Tki W (U3UUECKUe CBOMCTBA  CBS3H.

BEOIECTB C OTUM TuUnoM pemérok. lloratne o Hcnonv3o6ams 3HAKOBOE MOICTHPOBAHME. Onpeoenamo
(bOpMYIBHON €MHAIIE BEIIECTBA. THIXUMHYECKOH CBs3M MO (hopMylie BellecTBa.

Jemonctpanuu. Buneodparmentsl u cnaiinel «ounas  I[Ipusodumb NpUMEpPHI BEIIECTB C HOHHOW CBS3bIO.

XMMHYecKas CBsi3b». Komnmeknusi BemecTB ¢ HMOHHOW Ycmanasenuéams TPUYUHHO-CICICTBEHHBIE CBSI3M MEXIY COCTaBOM

XMMHYECKOH CBSA3bI0. MoOIEn MOHHBIX KPHUCTAJUIMYECKUX BEIIECTBA M BHAOM XHUMHYECKOH CBSI3M, MEXIY MOHHOH CBS3BIO U

pEmETOoK. KPHUCTAJUTHIECKAM CTPOCHHEM BEIIECTBa, MEXIY
KPHUCTAJUTHNIECKIM

CTPOCHUEM BCIICCTBA U €TI0 (1)I/I3I/ITIGCKI/IMI/I CBOMCTBaMH
KoBanenTHass xuMudeckas CBS3b. SHCKTPOHHBIC u HCHIOJIApHAA CBA3b. CxeMbl O6pa3OBaHI/I$I KOBAJICHTHOU

CTPYKTYpPHBIC
dopmynel.  [lomstne o BameHTHOCTH. KoBaneHTHas



ObwscHAmMb, 9TO TAKOE «BaNeHTHOCTB». Cocmasnsimsy CXeMbl 00pa3oBaHus Hcnonvzoeams 3HAKOBOE MOJAETHPOBAHMUE.
«KOBAQJICHTHASI CBSI3bY, KOBAJICHTHOW HEMOJISAPHOU XUMHUYECKOU CBSA3H.
CBA3M IS OWHApHBIX coenuHeHWi. Monekynsapable U Onpedensmb THI XAMHUYECKOU CBSI3H IO (POPMYJIC BEIICCTRA.
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Kosanenrtnas ToJigpHas

XUMHUUYCCKas CBA3b

aTOMHbIE KPUCTANTNYECKUEPEIETKN, U CBOMCTBA BEIIECTB
C 3TUM THIIOM PEIIETOK.

Jemoncrpanun. BuneodparMeHTsl 1 claipl
«KoBasnenTHas xumuueckas cBs3b». Komnekius BemecTs

MOJICKYJISIPHOT'O 1 aTOMHOI'O CTPOCHUS. Mogpenu
MOJICKYJISIpHBIX WM ATOMHBIX KPUCTAJIMYCCKUX peHIéTOK.

BHGKT[)OOTpI/IIIaTeJ'H)HOCTL. Psn QJICKTPOOTPULATCIILHOCTH.

KoBaneHTHast TOJsIpHAst XUMHYECKas CBs3b. J[UmoIeb.
CxeMbl

00pa3oBaHMs KOBAJICHTHOI MOJSPHON CBS3M 111 OMHAPHBIX

COEeMHEHNH. MoJeKyIsIpHbIE U AaTOMHbIE KPHCTAIUTMYECKHE
PELIETKH, ¥ CBOMCTBA BELLECTB C ITUM THUIIOM PELIETOK.

Jdemoncrpaumu.  Mopenu — MONEKYJSPHBIX U
aTOMHBIX

KPUCTAJNIMYECKUX PELIETOK.

IIpu6odums IpUMeEpBI BEIECTB C KOBAJIICHTHOW CBA3BIO.
Yemanaenueams — MPUYMHHO-CNEACTBEHHBIE — CBA3HM  MEXIY
COCTaBOM BEIIECTBA U BUJIOM XMMHUECKOH CBSI3H, MEXKIY
KOBAJIEHTHOM CBS3bI0 MKPUCTATHIECKAM CTPOCHHEM BEIECTBA,

MCKAY KpUCTAIIIMYCCKUM

CTPOCHUEM BCIICCTBA U €TO (1)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH

ObvsicHamb,  YTO  TaKOE  «KOBAJCHTHAs  MOJISIpHAs
CBSI3bY,

«OIEKTPOOTPUIATCIILHOCTL)», «BO3rOHKA» WU ((Cy6J'II/IMaI_[I/I${)).

Cocmasnamep CXeMbl ~ 00pa3OBaHUs ~ KOBaJCHTHOMN
MOJISIPHOMN

XUMHYECKOH CBSI3H.
Hcnonv3o6ams 3HaKOBOE MOZEIUPOBAHUE.

Xapaxmepuzosams MEXaHU3M 00pa30BaHUA MOJSPHON
KOBaJICHTHOM

cBsi3U. Mcnonvszosams MaTepUAIbHOE MOJICTIMPOBaHNE
Onpedenamp TAI XUMUYECKOW CBA3M 0 (OpPMYJIe BEILECTBA.
IIpugooums TpUMEPHI BEIIECTB C KOBAJEHTHOW MOJSPHOMN CBS3BIO.

Yemanaenueamp IpUUMHHO-CIIEICTBEHHBIC CBSI3H MEXIY
COCTaBOM BEIIECTBA U BUIOM XUMHUYCCKOU CBSI3H, MEXKIY
KOBAJICHTHO# CBSI3bI0 M KPHCTAJUTMYECKIM CTPOCHHEM BEIIECTBA,
MEXKy KPHCTAJUIMIECKAM CTPOSHHEM BEILECTBA U €r0
(hu3uUECKUMU CBOWCTBAMMU.

COEIMHEHUS.



60 Meramnyeckas
XUMUYECKas CBS3b

Meramnndeckass XMMHYECKas CBS3b W METaJUIMYecKas
KpHcTaJulndeckast pemérka. CBOWCTBa BEUIECTB C STHM
TUIoM perérok. Exunas mpupona XMMHUIECKHUX CBSI3EH.
Jemoncrpanun. BuneodparMeHTsl U cnaiasl
«MertanmueckasxuMudeckas cBsi3by. Komnekmms

«MeTabl U CIUIaBbD».

Oﬁb}lCHﬂmb, YTO TAKOC MCTANIMYCCKas CBA3b.

Cocmasnsams cXeMbl 00pa30BaHUSA METAIUTHYECKON XUMITYECKON
CBSI3H.

Hcnonbsoeams 3HaKOBOE MOJICTHPOBAHHUE.

Xapaxmepuzoeamp MeXaHU3M 00pa30BaHUS METAJUTHUECKOI CBS3H.
Onpedensimy TN XUMUYECKOH CBS3U TO (HOPMYJIe BElIECTBA.
IIpueooums TPUMEpPHI BEIIECTB ¢ METAJLUTUYECKOM CBA3BIO.

Hcnonvzoseamo MaTeprUaJIbHOC MOACIUPOBAHUC
O6bﬂCHﬂmb, YTO TaKO€ «CTCICHb OKUCJICHUMA», «BAJICHTHOCTH).

61 CreneHb OKUCIEHUS. C C
TeneHb okucieHus. CpaBHEHHE CTENEeHU OKUCICHUs U Cocmasnsimb hopMyTbi GHHAPHBIX COETHHEHHIT Ha OCHOBE
BaJieHTHOCTU. [IpaBuna pacuéra cremeHel OKWCICHUsS TIO 0BIIErocrIoco6a uX Ha3BaHIi,
opmyaM XHMUYECKHX COSIMHEHHI. Cpasnusams 6a1eHmHocms 1 CTETIEHb OKUCIIECHUSI
Paccyumvléams cTenieHN OKUCIEHUS 10 GOpMyIaM XUMHYECKUX
COEJIMHEHHI.
62 OKHUCIIUTENBHO- OXHCITUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUHL ObvAcHAMb, YTO TAKOE «OKUCIIUTEIBHO-BOCCTAHOBUTEIbHEIE
BOCCTaHOBUTEJIbHBIE e ce € C peaKium»,
Omnpenen HAE T HEH W OKH JIEHHS JUISL  DJIEMEHTOB
peakuuu e A ’ OKHCIIUT JIb», BOC TaHOB
00pa3ylomuX BelIecTBA pa3HbIX KIAccoB. Peakuuu « eby», KHCI HHEY,
e « C HT «0 e
BOCCTa OB €H e». Kiaccuguyuposams  MHUYECK €pea Ui 110
HOHHOr0 OOMeHa M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
« H I Hu XU i K
pU3 aKy M3MEHe ecTe € €HOoK C  HWiIdjJe H OB».
peakip. OKHCIUTENh U BOCCTAHOBHUTENH, OKUCICHHE U
B Beran HHA mH H JIEH ME T
. npedeasims
BoccTaHOBIeHHe. CoCTaBIeHNE YPaBHEHUH OKUCIUTENb K CIHT JIb M BOCCTAHO HT JIb, II IIECCHI
K C ou e B € po
HO-BOCCTAHOBHTENBHBIX PEAKIMH METOJOM 3JIEKTPOHHOTO HIUBOCCTa O 1 H
0 U JIeH H B € Usd
OajaHca. Hcnonvz06ams 3HAKOBOE MOJACTHPOBAHIE
(2 4 B Heme10, Bcero 68, n3 HUX 3 4 —pe3epBHOE BpeMsi).
63 O06o0menne n cucTeMaTn3amus 3HaHUN Mo TeMam «llepmommdeckuit 3akoH u [lepromndeckas cuctema xummaeckux sneMeHToB J[.M. MeHneneeBa u cTpoeHHE aToMa» U

«CTpOGHI/IC BCIICCTBA. OKHUCIIUTENHHO-BOCCTAHOBUTEIBHEIE peakuum»

64 KOHTpOJ'ILHai[ pa60Ta 10 TEMaM ((HepI/IOZ[I/I‘ICCKI/Iﬁ 3aKOH U Hepﬂom/mecxaﬂ CUCTEMa XUMHUYECCKUX 3JIEMCHTOB Z[I/I MeHHGJ’ICeBa 1 CTPOCHHUEC aTOMa» U «CTpOCHI/IC BCIICCTBA.

OKHCIINTEIBHO-BOCCTAHOBUTEILHEIC peakuumn»

Pezeps 44
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docdop u ero
COCUHCHUA

OOmias xapaKkTepucTHKa
snemenToB |V A- rpymmsl. Yriepon

®docop, cTpoeHre atoma M ajUIOTPOIUSL.
dochuaer. Dochun. Oxcun dochopa(V) u
oprodochopras  kuciora.  Docdarsl.
®dochopublie ynodpenus. THCEKTHLINABIL.
Jemoncrpanun. O0pasiibl NPUPOIHBIX
coenunenuii hocdopa. ['openne Gpocdopa

Ha Bo3Jyxe U B kucinopoze. Ilomyuenue
Genorogocopa 1 HCIBITAHUE ErO CBOICTB
JlaGopaTopHble ONBITHI.

35. KauectBeHHnble peakuun Ha (ochar-HoH.
OO0mras xapakTepucTika 3inemeHToB [V A-
TPYIIIBL: 0COOEHHOCTH CTPOCHHUS aTOMOB,
IPOCTHIX BEIIECTB U COEANHEHHH B
3aBHCUMOCTH OT NOJIO’KEHHUS 3IEMEHTOB B
Ilepnonuueckoii cucreme. Yriiepon.
AJTOTPOITHBIE MOJU(HKALINN: aJIMa3,
rpadut. AMOp(hHBIN YTIEpOa U €ro copra:
ca)xa, aKTHBUPOBAHHBIA YTOJb.

Ancop6rmsa. XuMudeckne CBOUCTBA
yraepoaa. Kokcoxumuueckoe
MIPOU3BOZICTBO H €T0 TMPOTYKIIHSL.

KapOumpr.

JdemoncTpanuu. Komnekmms —«OOpasiist
MPUPOAHBIX ~ COCOWHEHHWH  yriieponay.
Hoptper H. . 3emunckoro. Ilormomenne
AKTUBHPOBAHHBIM  YINIEM  pPacTBOPEHHBIX

BEIIIECTB WJIH Ta30B.
VYerpoiicTBO mpoTHBOrasa

3anucvieamp  MOJEKYNSApHBIE W WOHHBIE ypaBHEHHs PEaKIHH,
XapaKTepHU3YIOIe XHMHYECKHE CBOMCTBA A30THOM KHCIOTHI Kak
JNIEKTPOJIHUTA.

IIposodumys, nabmodames W onucvléams XUMHYECKHUH SKCICPUMEHT,
XapaKTEepU3YIOIUI CBOMCTBA a30THOM KHUCIOTBI KaK 3JIEKTPOJIUTA, C
COOJIOICHHEM TIPABUIT TEXHUKH OE30MaCHOCTH.

Xapaxmepuzoéams a30THYI0 KHCJIOTY KaK OKHCIHTEIb.

Cocmasnamp  ypaBHEHUS OKUCITHTENbHO-BOCCTAHOBHTENBHBIX — PEaKIIHil,
XapaKTePHU3YIOIINX XUMHUYECKHE CBOMCTBA a30THOM KHCIIOTBI Kak
OKHCITUTENIS], C MTOMOIIBIO AJIEKTPOHHOrO GajaHca.

IIposooums, Habnodams M ORUCHI6AMb XAMUYECKHIT IKCTICPHMEHT,
XapaKTepU3yIOIHH CBOICTBA a30THOM KHUCIOTHI KaK OKHUCIUTENS, C
COOJIO/ICHHEM TIPABUIT TEXHUKH OE30MaCHOCTH

Xapaxmepuzoeamp CTPOCHUE, AIOTPONHIO, (UIMUCCKHE U XUMHUIECKHE
CBOICTBa, TMONydYeHHE M TpHUMeHeHue ¢Gocdopa € HCIONB30BaHUEM
PYCCKOTo (pOHOr0) SA3bIKa M SI3bIKa XUMHH.

CamocrosTenbHO onucsigans cBoicTBa okcu Gpocdopa(V) kak
KHCIJIOTHOTO OKCH/Ia ¥ CBOMCTBa 0pTO(hOCHOPHOIT KUCITOTHI.
HUnnocmpuposams 3TH CBOWCTBA YPABHEHHUSMH COOTBETCTBYOIINX
peakuui.

IIposoodums, Habn0Oams M OnuCkI6ans XMMAYECKUH IKCTIEPUMEHT C
COOJTIO/IEHHEM TIPaBUII TEXHUKHU O€30I1aCHOCTH.

Pacnosnasamo pochar-uonst

Hasamy 0OIIyl0 XapaKTEePHCTUKY aTOMaM, IPOCTHIM BELIECTBAM U
coeuHeHUsM 3ieMeHToB |V A- rpynmbl B 3aBHCHMOCTH OT HX
nonoxkeHus B [lepuoanueckoii cucreme.

Xapaxmepuzoeams CTpOSHHE, ATUIOTPOITHIO, PU3MIECKHUE 1 XUMHIECKHE
CBOICTBA, MMOITy4EeHHE U IIPUMEHEHHE aMOP(HOro yriaeposa U ero

COPTOB C HCTIOJIb30BAaHMUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
CpasHnusamsb CTpOSHHUE U CBOIMCTBA ajMasa H rpadura.

Onucvlgams OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA YIIIEpOIa.
IIpogodums, nabnooams U ONUCHIBAMb XUMHIECKUH SKCTICPIMEHT C
COOMIOICHNEM TIPABWII TEXHUKH O€30I1aCHOCTH
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Kucnopopconepxaniue
COCTMHEHUS YTIIepoa

[Mpaktuueckas padora Ne
«Ilonyuenue
YIJIEKUCIIOTO Ta3a !
U3y4YEHUE €TI0 CBOWCTBY

Oxcup yrnepona(ll): crpoenue Monexyssl,
nmonydyeHue U ero cBoicTBa. Okcun
yriepoma(IV) ):  cTpoeHHE MOJEKYIIbI,
MONY4YEeHUE U €TO CBOMCTBA. YTONbHAs
kucinora. Conu  yroibHOM  KUCIOTHI:
KapOOHATHI u rupoKapOOHATHI.
TexHuueckas v MUILEBas Coza.
JlaGopaTopHble ONBITHL

36. IlomyueHue 1 CBOMCTBA yrOJIBHON
kucnoThl. 37. KauecTBeHHasipeakiys Ha
KapOOHAT-HOH

[Nonyuenue, coOupaHue ¥ pacro3HaBaHHe
yraekucnoro raza. Mzyuenue
PaCTBOPHMOCTH YTJIEKUCIIOTO Ta3a B BOJC H
XapaKTEPUCTHKA KHUCIOTHBIX CBOWCTB

YT OJIBHOM KHCIOTBL.

KauecTBeHHas peakius Ha KapOOHAT- U
THIPOKapOOHAT-HOHEI

Xapaxmepuzosamsb coOCTaB, (QU3NYECKHE M XHMHYECKHE CBOWCTBA,
MOTYYCHHE W TPUMCEHEHHE OKCHJIOB YIJepola C HCIOIh30BAHUEM
PYCCKOTO (POTHOTO) S3BIKA ¥ SI3bIKA XUMHUH.

Yemanasnueams TpUYMHHO-CIEACTBEHHBIE CBSA3W MEXIY BHAaMHU
XUMHYECKHX CBSI3CH, THITAMU KPUCTAJUTMICCKUAX PEIIETOK OKCHIOB

yriaepona, ux GU3NYeCKUMHU U XUMHYIECKUMH CBOHCTBAMH, a TaKKe
MPUMEHEHHEM.

Cobntodams TpaBuiia TEXHUKH O€30MACHOCTH TP HCTIONB30BAHUN

MEYHOT O OTOILICHHS.

Oxa3zvieams TIEPBYIO TIOMOILb ITPH OTPABJICHUH YTapHBIM Ta30M.
Xapaxmepu3zoeams cocTaB, (PU3UIECKHUE U XMMUUYECKUE CBOKNCTBA,
TNOJTy4eHNe M NPUMEHEHHE YTONBHOW KHUCIOTHI U €€ coieil (kapOoHaToB
U THAPOKapOOHATOB) C UCIIONB30BAHUEM PYCCKOTO (POJHOTO) SI3BIKA U
A3bIKa XUMMU.

Hnmocmpupoeams 3aBUCUMOCTb CBOMCTB COJIEH YTOJIbHOM KUCIOTBI OT

UX COCTaBa.

IIposoodums, Habn0Oams U ONUCHIBANs XUMUYECKUIH IKCTIEPUMEHT C
COOMIOCHHEM TIPAaBUII TEXHUKU OE30MIaCHOCTH.

Pacnosnagamp xapOoHaT-HOH.

Buinonnsme pacyétel o XUMUYECKUM (QopMyIam

Y YpaBHEHMSIM pEaKLHi, NPOTEKAIOUX C ydacTHEM

COEIMHEHUI yriaepoaa

Ionyuams, cobupamv W pacnosnasams YrIAeKUCIbIA Ta3 Obpawamscs ¢
nmabopaTOpHEIM O00OPYIOBaHMEM W HarpeBaTeIbHBIMHU IPHOOpPaMH B
COOTBETCTBHH C IIPABWJIAMH TEXHUKH O€30I1aCHOCTH.

Habmiooams u onucvieams XUMHYIECKHHA SKCIEPUMEHT C IOMOIIBIO
PyccKoro (pOTHOro) SI3bIKa U SI3bIKa XUMHH.

@opmynuposams  BBIBOABI 10 pe3ynbTataM  HPOBEAECHHOTO
JKCIIEPUMEHTA.

Compyonuuame B TIporiecce y4eOHOTO B3aWMOJCHCTBUS Tpu pabore B

Tpymmax
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Yrieroaopoasl.

Kucnopoaconepxa-mue
OpraHUYecKHe
COoeMHEH NS

Heopranmueckne # OpraHHYecKHe
BEILIECTBA. YTeBonopoasl.
XUMHUECKOEe CTPOCHHE OPTaHMIECKIX
BEILIECTB, KaK IMOPSIIOK COSTUHEHHS
aTOMOB B MOJIEKYJI€ 110 BaJIEHTHOCTH.
Meran, 3TaH, KaK MpeAeitbHbIe
YII€BOJOPOABl. DTIIEH U alleTHIICH, KaK
HeTpeiebHbIe (HEeHACHIIICHHBIE)
yraesonopost.I openue
yriaeBonoponioB. KauectBeHHbIE
peaKiuy Ha Henpe/IeNbHbIe COCANHEHHUSI.
JemoHncTpanuu. Mozenu Moiexy
MeTaHa, 3TaHa, THIEeHa HalleTHIIeHa.
BsanmopeiicTBre 3THIIEH ¢ OPOMHON BOJON
Y pacTBOPOM TEpPMaHTaHaTa Kajius.

OTUIIOBBIN CHMPT, €0 MONy4YeHHE,
HpUMEHEHUE U (U3NONIOTHYECKOe
Jelicteue. TpexaToOMHbIN CIUPT
TJIAIEPHUH.

KauectBennas peakuus Ha
MHOTOAaTOMHBIE CIIUPTHL. YKCyCHas —
IpeCcTaBUTENb Kiacca KapOOHOBBIX
KHCIIOT.

JdemoncTpanuu. Oburie
XUMHYECKHE CBOMCTBA KHMCJIOT Ha
IIPUMEPE YKCYCHOM KUCIIOTBI.
KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIIPTHI.

Xapaxmepuzoeams 0COOCHHOCTH COCTaBA M CBOWUCTB OPTaHMIECKHX
COCIMHEHUH.

Paznuuams npenenbHble U HENPEIETbHBIE YTIIEBOAOPOIBI.

Hasvieamw u 3anuceieams GopMyIsl (MOJEKYIAPHBIC W CTPYKTYPHBIC)
Ba)KHEHIIINUX TPEJCTABUTENEH YIIeBOI0POIOB.

Ilpeonazame ~ SKCHEPUMEHT TI0  PACMO3HABAHUIO  COCAMHCHHU
HENpeJIeIbHOIO CTPOEHMS.

Habrooams 3a X0I0M XUMHYECKOTO SKCIICPUMCHTA, OMUCHIBATH €r0 H
JlenaTh BRIBOJLI HA OCHOBE HAOJIIOIEHHUH.

Qurcuposams Pe3yNbTaThl HJKCIEPUMEHTA C TOMOIIBIO PYCCKOTrO
(pomHOTr0) s3bIKA, a TAaKKE C TOMOINBI0 XUMHUYECKHX (opMyn u
ypaBHEHHUH.

Xapaxmepuzoéams CIIUPTHI, KaK KUCIOPOACOAEPKAINE OPraHMIECKUe
COEIMHEHUSL.

Knaccugpuyuposams ciupThl O aTOMHOCTH.

Hasvieamov npencTaBUTENeil OAHO- U TPEXATOMHBIX CIIUPTOB U
3aIMCBIBATh U3 (POPMYIIBL.

Xapaxmepu3o6ams KUCIOTHI, KaK KHCJIOPOCOAEPKAIIUE OPraHNIECKHIE
COEIMHEHUSL.

Hasvieams mipeacTaBuTeNed MPEAETBHBIX M HENPEAETbHBIX KapOOHOBBIX
KHUCJIOT U 3aIlHCBHIBATh U3 (pOPMYIIBL
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Kpemuuii 1 ero coeanHeHus

CunukatHas IPOMBIIIIEHHOCTD

[Tonyuenue HemeTamion

Kpemnuii, ctpoenue ero aroma u
cBolictBa. KpeMHuil B npupoze.
Crwmumnsl ¥ cwiad. Oken
kpemunsi(IV). Kpemnuesas kucnora neé
COJIN.

Jemoncrpanun. Komnekmus «O06pasiust
NPUPOIHBIX  COCAMHEHWH  KPEMHHSD).
Komnexiusa crexna, KepaMHKH, II€MEHTa
U U3/1eNUI N3HUX.

JlaGopaTopHbie ONBITHI. 38.
IIpomyckaHue  yriekucioro rasa
yepe3 pacTBOP CHIIMKATa HaTPHs

[Tpou3BOACTBO CTEKNIA U IIEMEHTA.
IIponykuust cuiaukaTHOM
MPOMBIIIJICHHOCTH: ONTHYECKOe

BOJIOKHO, Kepamuka, hapdop,dasHc.
OnTr4ecKoe BOIOKHO.

JdemoncTpanuu. Komrexkuuns

MPOAYKLMH CUIIMKATHON
HPOMBIIIIEHHOCTH. BuneodparmenTs

u cnaiael «IIponsBoncTeocTekina u
LIEMEHTAY.

Hemeramnsl B npupoze.

OpakunoHHAS MeperoHka SKMIIKOTO
BO3AyXa, KaK Crmocod  TMomydeHHs
KHCIIOpoAa, a3oTa, aproHa. llomydenme
tdocthopa, KpemHHS, XJopa, HOJA.
OnexTponu3 pacTBOpoB. JleMoHcTpanuu.
Komnekuust  «IIpupopssle  coeauHEHUs
HEMeTaJioB». BuneodparMeHTsI ncnaiab
«®DpaknoHHasT ~ MEPeroHka  KUAKOTO
BO3IyXa». BumeodparMeHTs ncmaiapt
«[lomy4yenne Bogopoaa, KACIOpoaa

1 TaJIOTEHOB JIEKTPOIUTHIECCKAM
CIIocooom»

Xapaxmepuzoeams CTpOCHHE aTOMOB W KPHUCTAJUIOB, (pu3myeckue U
XMMHYECKHE CBOWCTBA, TMOJYUYCHHE U TIPUMEHEHHWE KPEMHHS C
UCIIOIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3BIKA XUMHH.
Ycemanasnusamsy TpUYMHHO-CIIEICTBEHHBIE CBS3W MEXKAY CTPOCHUEM
aToMa, BUJOM XHUMHYECKOH CBSI3H, THUIIOM KPUCTATMYECKOW DPEIIETKA
KPEMHUS, ero GU3MIeCKUMH U XUMHIECKUMH CBOMCTBAMHU.

Buinonname pacyéTel MO XUMHYECKHUM (hopMyIam

U YpaBHEHHSIM PEAKIMii, NPOTEKAIOMINX C y4acTHEM

KPEMHHUS U €r0 COeIMHEHHH.

Xapaxmepuzosams cocTaB, (QHU3NYECKHME M XHMHYECKHUE CBOWCTBA,
MOJIy4YeHHE W TIPUMEHEHHE COSNMHEHUH KPEeMHHs C HCIIOJIb30BaHHEM
pYccKoro (pOAHOTO) S3bIKA U S3bIKA XUMUH.

Cpasnusams TUOKCUIIBI YIIIEpo/ia U KPEMHHUSL.

Onucvlgams BDKHEWIINE THUIBI TPUPOJHBIX COEIMHEHUH KPEMHHS Kak
OCHOBHOT'O 2JIEMEHTa JIUTOC(EpBHI.

Pacnosnasams CUITMKAT-HOH

Xapaxmepuzo6amb CUITMKATHYIO IPOMBIIUIEHHOCTh U €€ OCHOBHYIO
MPOJYKIIHO.

Yemanasnueams ananornu MeX Iy pazindHbIMU OTPACIIIMU

CHJIMKATHOM MPOMBIIUICHHOCTH

Onucvisams HaX0XAECHUE HEMETAIUIOB B IIPUPOJIE.
Xapaxmepuzoeams HPaKUHOHHYIO IEPETOHKY KHAKOTO BO3/LyXa, KaK
COBOKYIHOCTH (PU3MYECKUX MPOLIECCOB.

Apzymenmuposams OTHECEHNE AKTUBHBIX HEMETAIIOB K OKHCIUTEIBHO-
BOCCTaHOBHUTEIBHBIM IIPOLIECCAM



40

[Monyuenue BaxkHeHIIMX
XUMHUYECKUX COEANHEHHUH

ITonydeHue cepHOM KUCIOTBL CBIPBE,
XUMM3M, TEXHOJIOTHUYECKasl CXeMa, METO
KHITAIIEro cIos, TPUHIUTIBI
Ter1oo0MeHa, MPOTHBOTOKA u
mupkyasanun. Oneym.

[Tpou3sBoaCcTBO aMMHaKa: CBIPE, XUMH3M,
TEXHOJIOTUECKas CXeMa.
JdemoncTpauuu.

Mopenu anmapaToB Il IPOM3BOJCTBA
CEepHOH KUCTOTHI. MOJIETbKUIIALIETO

ciost. Mogienp KOJIOHHBI CHHTE3a
aMMHaKa.

BupeodpparMeHTsl u craiipt
«ITpon3BoACTBO CEPHOM KHCIOTHI».
BuneopparMeHTs! U ciaaiapl
«IIpon3BoncTBO aMMHUaKay.

Konnexmus «CoIpb€ U1l TOTyUYeHHUs

CEpPHOU KUCIIOTBI».

Metaibl 1 ux coexuneHus (16 u)

Xapaxmepuzoeams XUMHU3M, CHIPBE, aNAPaTypy, HAYIHBIC TPUHITUITH 1
TIPOIYKITHIO TIPOU3BOJICTBA CEPHOU KHUCIIOTHI.

Cpagnugams TPOU3BOACTBO CEPHOM KUCIOTHI C MPOU3BOACTBOM
aMMHuaka



41 [TonoxeHnue MeTaios B
ITepuoauueckoii cucteme,
CTpOEHHE aTOMOB H
KPHCTAJIOB

42 O0uKe XUMUYECKHE CBOMCTBA
METaJLIOB

Ionoxenue metamnoB B Ilepuogudeckoit
cucreMe XMMHUYecKHX 3neMeHToB JI. 1.
MenneneeBa, CTpoeHHE UX aTOMOB U
KpHucTaniaoB. Mertannudeckas CBS3b U
MeTaJuIndecKas KpHCTaJIMYecKast
pelmeTKa. duznyeckue CBOIICTBa
METAaJUIOB: 3JEKTpPO- u
TETTIONPOBOIHOCTH, OTpa’karomas
CIOCOOHOCTh,  IIACTUYHOCTh.  CIITaBbI
4yE€pHBIE U LIBETHBIE

Mertanist Kak BOCCTAHOBHTEIIH.
ONEKTPOXUMUYECKUI DA HAIPSIKCHUI.
BzaumoneiictBue METAaJIJIOB c

HEMeTaJllaMH, OKCHAAMH, KHCIOTaMH,
COSIMH. ATTFOMHUHOTEPMUSL.
JdemoncTpauuu. BsanmopeiictBue
HaTpus, JINTHUA U KalbLUsl C BOJIOM.
l'openne HaTpusi, MarHus W jkenes3a B
Kuciopoze. Benbliika TEpMUTHOM cMecCH.
B3aumoneiicTBue cMecH MOPOIIKOB CEPbI
u Keresa, IIHKA " CepBHI.
BzaumoneiictBue ATIOMUHUS c
KHCIIOTaMHM,  INEJI0OYaMH WM BOJAOM.
BzaumoneiictBue kemne3a W MeAu C
xJopoM. BzaummopeiictBue Memum ¢
KOHLEHTPUPOBAHHON CEpHOW KUCIOTOW U
A30THOU KHCIIOTOH (pa30aBIIeHHON U

ObvsicHAmb, YTO TAKOE METAJIIIEL.
Paznuuams GopMel cyriecTBOBaHUSA
METAJJIOB: JIEMEHTHI U TPOCTHIEBELIECTRA.
Xapaxmepuzo8ams XUMUYECKHE IJIEMEHTbI-
METaJUIbI IO UX IOJI0KEHUIOB
Iepuomnueckoii cucreme 1. U.
Menneneena.

Ilpoeno3uposams CBOWCTBA HE3HAKOMBIX
METaJIoB 10 mojoxeHuto B [leproanueckoit
crucTeMe XMMHUYECKHUX 3jieMeHToB J[. W.
MenpeneeBa. Ycmarnagnueams MTPUIUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXY
CTpPOCHHEMATOMA, BUIOM XHMHYECKOH CBSI3H,
TUIIOM KPHUCTAJUIMYECKON PELIETKUMETANIIOB
— TPOCTHIX BEIIECTB U UX COSANHEHUH
ObvscHamyb, 9TO Takoe PAl aKTHBHOCTU
METAJJIOB.

Ipumensams €ro pAns  XapaKTEPHUCTUKU
XUMHYECKHX CBOWCTB IPOCTBIX BEIIECTB-
METAJIJIOB.

Obobwams CUCTEMY XUMHYECKUX
CBOMCTB METAJJIOB KaK
«BOCCTaHOBHUTEIILHEIE CBOMCTBAY.
Cocmasnams MONEKYJIAPHBIC YpaBHEHUS
peakmuii, XapaKTepU3yIOMHX XUMIIECKIEe
CBOICTBa METAIUIOB B CBETE YUCHUS 00
OKHCIIUTEIBHO- BOCCTaHOBUTEJBHBIX
mpomeccax, a peakoud C  Yy9acTHeM
3JIEKTPOIHUTOB, TPENCTABIATh TAKXKE U B
HOHHOM BHIIE.

Habrwooams u onucvieams peakimi MEX Iy
BEIIECTBAMH C  IIOMOIIBIO  PYCCKOTO



KOHIIEHTPHPOBAHHOH). (pomHOTO) S3BIKA U SI3BIKA XUMUH.
JlaGopaTopHbIe onbiThL.  CAMOCTOSATEIBHO  npo6ooumb _ OmbITHL,
39. B3anmMoyeiicTBIe —— TOJTBEPIKIAIONINE XUMHIECKIE CBOMCTBA
pactBopom cyibdara meu(ll) METAJUIOB C COOMIOICHHEM TTPaBUII TEXHUKH
GezomacHocTH
43-44  OOmas XxapakTepuCTHKa CrpoeHre aTOMOB M TPOCTHIX BemecTB. (ObsAcHANb 3TUMOJOTHIO HAa3BAHUS IPYIIIIBI
IIEJIOYHBIX METAJUIOB 3aBUCUMOCTh (PU3MYECKHX W XUMHYECKHX «IIEJIOYHBIE METAILIbY. [Jagamsb 00LIYyIO

CBOICTB MICJIOYHBIX METAJJIOB OT 3apsaA0B XapaKTCPUCTHUKY HICJTIOYHBIM METAJLIaM 11O
AA€P UX aTOMOB. OKCI/IJIBI WU TUAPOKCHUABI HXITOJIOKCHUIO B Hepnonnqecxoﬁ CHUCTEME
LIEJIOYHBIX METaUIOB, HX IIOJydeHHUE, XUMHYecKuX 3ieMeHToB /. .Menneneesa.
CBOWCTBa, MpUMeHeHre. BaxkHelmueconn Xapaxkmepuzosams CTpoeHue, (QUIMYECKHE
IIEJIOYHBIX METAJUIOB, WX 3HAYCHHE B W XMMHYECKHE CBOWCTBAIICIOUYHBIX

JKUBOM M HEXHMBOH MPUPOAE M B JKU3HH METAJUIOB B CBETE O0IEro, OCOOCHHOTO U

YENI0BEKa. €IMHUYHOTO.
JdemoncTpanmuu. Oxpacka IIIaMeHH Ipedckazvieams GpuznvecKre u
COCUMHCHUAMHU LICI0YHBIXMETAJIJIOB XUMHYECKHE CBOMCTBA OKCHJIOB U

THIPOKCH/IOB LIETOYHBIX METAIJIOB Ha
OCHOBE MX COCTaBa U CTPOEHUS U
HOJTBEPKIATh IPOTHO3bI YPaBHEHUAMH
COOTBETCTBYIOIINX peakiuil. [Iposooums
Pacu€Thl 0 XUMHIECKHM (GopMysIaM
YPaBHECHUAMPEAKLHH, TPOTEKAIONIHX C
y4JacTHEM IIEIOYHBIX METAJUIOB U UX
COEJIMHEHHUI.



45-46

47

48

49

OO0m1ast xapaKTepHCTHKA
HICIOYHO3EMEITbHBIX
METaJlIOB

O0600uIeHNE 10 TEME
«HemeTannel n ux
COEIMHEH NS

KonrposbHas pador Ne3mo  teme
«HeMeTaiutbl ¥ UX CoeMHeHH»
XKécrkocTb BOIBI U

croco0bl e€ ycTpaHeHus

CrpoeHre aTOMOB U MPOCTHIX BEIIECTB.
3aBUCUMOCTD (PU3MUECKUX U XMMHYECKHX
CBOJCTB IEJIOYHO3EMEIILHBIX METAJLIOB
OT 3apsI0B A1ep nx aToMoB. OKCHIBI 1
THJPOKCHUJIBI I[EJI0YHO3EMEIBHBIX
METAJJIOB, X MOIyYeHUE, CBOMCTBA H
IIPUMEHEHHUE. Baxneiinue COoJH
ENOYHO3EMEIBHBIX METAJIOB,  HX
3Ha4YeHHe B MPUPOJIE U )KU3HU YeIIOBeKa.
KapOonats! 1 THApOKapOOHATHI KaJbIHSL.
HdemoncTpanun. Okpacka IiaMeHu
COEIMHEHUSIMU IENOYHO3EMEIIbHBIX
MeTaiioB. ["aneHre u3BecTH BOJON.
JlabopaTopHbIe ONBITHI.

40. [TonmyyeHue U3BECTKOBOM BO/IBI U

OMBITHI C HEU.

YpoK-ynpaxHEeHHE C UCTIONB30BaHUE
CaMOCTOATEIbHON PabOThI MO
BBITOJIHEHHIO IIPOBEPOYHBIX TECTOB,
3aJaHUN U YIPa)KHEHUH.

JKéctkocTb  BOABI:  BpeMEHHas U
mocrostHHas.  CrmocoOBl  ycTpaHEHHUS
BpEMEHHOU KECTKOCTH. Crioco0sI
YCTpPAHEHHUs]  MOCTOSIHHOM  JKECTKOCTH.
Honwutsl.

Jemoncrpanmu. [lonmyyenue xéctkoi
BOJIBI B3aUMOJICHCTBHEM YITIEKHCIIOTO C

HU3BECTKOBOU BOJIOM. Ycerpanenue
BPEMEHHOM JKECTKOCTH KUIITYEHUEM U
no0aBKOM COJIBL. Ycrpanenue

TIOCTOSTHHOM »KECTKOCTH JOOABKOI COJBI.
VoHHTHI M IPUHIWT HX
JeiicTBuA (BUACO(PPATMEHT).

ObvsicHamb ITAMOJIOTHIO HA3BaHUS TPYIIEl «IIETOYHO-3EMEITEHBIE
METaJUTBI.

Jlasamos oOMIyr0 XapakTepuctuky meramwiaM IIA rpymmsl (ET0YHO-
3eMEBHBIM METa/lIaM) TI0 WX TOJOKEHHUI0 B [lepronmyeckoii cucreme
xuMu4deckux 3jaemenToB /1. 1. Menpeneena.

Xapaxmepuzoeams CTpOCHUE, (PU3UUCCKHE M XHUMHYCCKAE CBOHCTBA
MIET0YHO-36MEIBHBIX METANIOB B CBEeTe OOIIEro, OCOOCHHOTO W
CIMHUYHOTO.

Ilpeockasvieams (HU3NYECKUE W XUMUYECKHAE CBOHCTBA OKCHJIOB U
THJIPOKCHIOB MeTa/UTOB [IA TpyIIbl HA OCHOBE MX COCTaBa M CTPOCHHSI
U noomeepixcoams TPOTHO3BI YPABHEHHSIMH  COOTBETCTBYIOIIUX
peakuui.

IIpo6ooumsb pacyEThl MO XUMUYECKUM (HOPMYJIaM U YPaBHCHHSIM
peaKHHﬁ, MPOTCKArMNX C y'{aCTI/IeM HICJIOYHBIX MCETAJIJIOB U HUX
COEJIMHEHU I

IIposodumsb OLEHKY COOCTBEHHBIX AOCTHKEHUH B YCBOCHUH TEMBI.
Koppexmuposamb CBOHM 3HAHWUSA B COOTBETCTBHH C IUIAHUPYEMBIM
pe3yapTaToMm

Tonyuams XAMIAYECKYIO HHPOPMAIINN U3 PA3THIHBIX HCTOYHHKOB.
IIpedcmaename unpopmanuio o teme «Hemeraibi»y B Buje TadOIuI,
CXeM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C IPUMECHCHHEM CPEICTB
UKT.

ObvACHAMb, UTO TAKOE <OKECTKOCTH BOBIY.

Paznuyams BpeMEHHYIO M NIOCTOSHHYIO )KECTKOCTH BOJBI.
IIpednazamsb ciocOOBl YCTPAHEHUS KECTKOCTH BOJIBI

IIposooums, Haba0OamMs U ONUCHI8AMb XAMAYECKIH SKCTICPHMEHT, C
COOJTIOICHNEM TIPaBUJI TEXHUKHU O€30IaCHOCTH.



50 [Npaktrueckas padora Ne 6
«[lomy4eHue eCTKOH
BOJIBI M1 CLIOCOOBI €€
YCTPaHSHHUSD»

51 AITIOMUHHUH H €0
COEIMHEHUS

52-53 XKeneso u ero
COEIMHEHUS

ITonyuenue xECTKON BOMABI
B3aUMOJICHCTBHEM YTIICKHCIIOTO C
HU3BECTKOBOH BOJOH. Y CTpaHEHHE
BPEMEHHOM KECTKOCTH KUTITUCHACM U
J00aBKOM cozbl. Y CcTpaHeHUe
MOCTOSTHHOU

HKECTKOCTH TOOABKON COJIBI.
HWcnbiTanue »ECTKON BOJIBI paCTBOPOM
MBI,

CoenvHEeHUsT aIOMUHUSL B TPHUPOJE.
XUMHUUECKHUE CBOMCTBA AJTFOMUHHUS.
Oco0OeHHOCTH OKcHJAa U THUIAPOKCHAA
AITFOMHHUS Kak aM(OTepHBIX
COEJIMHEHUI. Baxxueiime Cconu
ANIOMUHUS (XJIOpUA, Cyibdar).
JemoncTpanun. Komiexius HpHpogHBIX
COEMHEHUH alIfOMUHUS.
BuneodparmenTs u cnaiins «Oxens
AIIOMUHUS U €ro MOJU(UKALIANY.
[TonyueHne amdpoTepHOro rUAPOKCHIA
AJIOMUHHUSIM HCCIEIOBAaHUE €ro CBOMCTB

Oco0eHHOCTH CTpOEHHS aToMa jKeme3a.
XKenezo B mpupoze. Baxueiimue pypl
xkene3a. OKCUbl U TUAPOKCUIbI
xene3a(Il) u(Il). Conu xeneza(ll) u
(111). O6HapyxeHIe HOHOB KATHOHOB
XKene3a B pacTBOpE. 3HAUEHUE COEAMHEHHI
KeTesa.

JlaGopaTopHble ONBITHI.

41. Tlomyuenue runpoxcunoB xemne3a(ll)
u (III). 42.KagecTBeHHbIEpEAKIINN HA
KaTHOHBI JKeJe3a

THonyuams, cobupamv W pacnoznaeams YTIEKUCIBIN Ta3 Obpawamuvcs ¢
nmabopaTOpHEIM 00OPYJIOBAHMEM W HArpeBATCIBHBIMU IPHOOpPAMH B
COOTBETCTBHH C NPABMIAMHU TEXHUKH OC€30ITACHOCTH.

Habmiodame 1 onucvléams XAMUYECKHI SKCIIEPUMEHT C TTOMOLIBIO
PycCKOro (POIHOTO) SI3bIKA U A3bIKA XUMHH.

Dopmynuposams ~ BBIBOABI 1O  pe3yabTaTaM  MPOBEJEHHOTO
JKCIICPUMEHTA.

Compyonuyams B TIpoIiecce YIeOHOTO B3aMMOJCHUCTBUS TIpH paboTe B

rpymnax

Xapaxmepuzosams aMiOMUHMNA TIO ero nojioxkeHuro B Ilepronnyeckoit
crucreMe XxuMHuUeckux 3jieMenTtoB J[. M. Menneneena.

Onucvisams CTpoeHUE, GU3UUCCKHE M XUMUUCCKHE CBOMNCTBA aTIOMUHHS,
HO}ITBGp)K}IaH nux COOTBGTCTByIOU_[I/IMI/I ypaBHeHI/IHMI/I peaKuHﬁ.
Obvsicusamb TBOWCTBEHHBIN XapaKTep XMMHYECKHX CBOHCTB OKCHIA H
TAJIPOKCHIA AJTFOMUHUSL.

Konxkpemuszuposams ~ 37EKTPOIUTUUECKOE  IMOJIYyYCHHE  METaJUIOB
OIMCaHUEM MPOU3BOJICTBA ATIOMHHUS.

Yemanasnusame 3aBuCUMOCTS 0OnacTel MpuMEHEHUS ATIOMUHHUS H €T0
CIUIABOB OT CBOMCTB.

I1posodums pacy€Thl 0 XUMUYECKUM (POPMYIIaM M ypaBHEHUSIM
PEaKLuii, TPOTEKAIOLIUX C YYaCTUEM AJFOMUHHUSA U €0 COCIUHEHUM
Xapaxmepuzosamp nonoxenue xenesa B Ilepuonuueckoi cucreme
XuMH4eckux >1emMeHToB /. Y. MenzeneeBa, 0cOOEHHOCTH CTPOCHUS
aToMma.

Onucvieams ~ (U3NUECKHEe W XUMHYECKHE CBOMCTBa  JKenesa,
MOATBEP:K/1asi IX COOTBETCTBYIOIIMMH YPaBHEHHSAMHU PEaKIUH.
Ob6vacHAmb HAMNYNE ABYX TEHETHYECKUX PANOB COSTMHECHHH JKeme3a
Fe2* u Fe3*,

Yemanasnusame 3aBucUMOCTS 0OnacTelt mpuMEHEHHS JKeNe3a 1 eTo
CILUIABOB OT CBOICTB.

IIposooumsb pacyETHI IO XUMUYIECKUM (HOPMYIIaM U YpaBHEHHSIM
peakuui, NpPOTEKAIOIIMX C YIaCTUEM KENe3a U €r0 COSAUHEHUM.
Habrwoodams u onucviéams peakuy MEK/Ty BEIIECTBAMHE C TIOMOIIIBIO
PYCCKOTO (POIHOTO) SI3BIKA W S3BIKA XAMUH
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56-57

[paktrueckas padbora Ne7
«Pemenne
IKCIICPUMEHTATBHBIX
3a7a4 110 TEME
«MeTasy

Koppo3zus mMeTamioB u crnocoObl
3aIUTHI OT HEé

Meraiusl B npupoze. Ilonsrue o
METaJUTypruu

Pemenne skcnepuMeHTaNbHBIX 3a/1a4 Ha
pacno3HaBaHUE UIIOJTYYCHUE METAJIIOB UHUX
COETMHEHUH

Kopposus xumnueckas u
JNEKTPOXUMHUYECKasi. 3alnuTa METaJIOB
OT KOPPO3UH.

JdemoncTpanuu.

KOHHGKHI/IS{ ((XPIMI/I‘-ICCKI/IG HUCTOYHUKH
TOKa». Pe3ynbTaThl [UINTETHHOTO
9KCIIEPHMEHTA 110 M3YYEHHIO KOPPO3UH
CTAJIbHBIX

U37€N1H B 3aBUCUMOCTH OT YCJIOBUI
MPOLIECCOB

Mertasutsl B mpUpoJie: B CBOOOIHOM
BHUAE U B BHie coequHeHuil.Ilonsarue

0 Metajutypruu. Y€pHas u LBETHas
MeTaJUTypIUsl.

IIupomeramnyprus,
THIPOMETAILTYPT U,
JNEKTpOMETAILTYprusl. JoMEHHBII
nporecc. [lepepaboTka dyryHa B

CTaJIb.

DONEeKTPOIH3 PacIUIaBOB.
JemouncTpauuu. BocctaHoBeHue Meau
m3 okcuna Menu(1l) Bomopomom.
BuneodparMenTs! u craifapt
«IIpon3BOACTBO YYTYHAH CTAIII.
BuneodparmenTs! u cnaiinsr «3nenms
13 YyTyHA U cTanmm». BumeodparmMeHTH 1
cnaiizipl «IIpor3BOICTBO ATIOMUHUS

OKCIIEpUMEHTANBHO — UCCiedo8ams — CBOWCTBA  METAJUIOB M HX
COCJIMHCHWI, peliaTh JKCIECPUMEHTANBHBIC  3aJa4d MO  TeMe
«Mertaib.

Pabomamw ¢ mabopaTopHBIM 000pYI0OBaHHEM M HATPEBATEIHHBIMH
pubOpaMU B COOTBETCTBHY C TPABUIAMU TEXHHKH 0€30MACHOCTH.
Hab6nodams cBOWCTBA METAIIOB M X COSAMHECHHUN U SBICHUI,
MPOUCXOJISIIINX ¢ HUMH.

Onucvigamb ~XUMHYECKMH 3KCIEPUMEHT C TOMOILBIO PYCCKOTO
(poIHOTO) A3bIKA U SA3bIKA XHUMUH.

Dopmynuposams ~ BBIBOABI 1O  pe3yabTaTaM  MPOBEJEHHOTO
IKCTIEPUMEHTA

Onpeodenrsmo  (ucxoms w3 yduyeOHOW  3amaun)  HEOOXOIUMOCTh
HCIIONIb30BAHMUS HAOIOICHHUS HITH SKCIIEPUMEHTA

O6vscHAmb, YTO TAKOS KOPPO3HSL.

Paznuuams XAMIAYECKYIO U SJIEKTPOXHMUYECKYHO KOPPO3HHL.
Hnmocmpuposamp TIOHATHST «KOPPO3US», «XUMHUYECKAsT KOPPO3HS»,
«IIEKTPOXMMHUYECKAS KOPPO3HsD» MPUMEPAMH.

Xapaxmepuzoeams cOCOOBI 3aIIUTH METAILIOB OT KOPPO3HH

Knaccugpuyuposams HopMbl IPUPOIHBIX COSTUHEHHUI METAILIOB.
Xapaxmepuzosams 0011E CIIOCOOBI MOMYYEHHS METAJIIOB: ITHPO-,

THIPO- U 3JIEKTPOMETAITYPIUH.

Konxpemusuposams 311 c1oco0bl MPUMEPaMH U YPaBHEHHSMH PEaKLHil
C COCTaBJICHHUEM JJIEKTPOHHOro OasaHca.

Onucvlgams NTOMEHHBI TPOLECC M IMEKTPOIUTHYECKOE
METaIJIOB.

Pasznuuams 9épHBIE 1 IBETHBIE METAJUIbl, YyTYHBI U CTaH

TOTy4deHUE
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O0600mIeHEe 3HAHNH 110
TeMme «MeTaibD

Kontpomnbnas padot Ne 3 mo Teme «MeTaymibny

XuMHu9ecKas OpraHu3aIlHs MIaHEThI
3emisa

OxpaHa OKpy:Xaromeit
cpenbl
OT XUMHYECKOT'0

VYpok-ynpakHeHHE ¢ UCTIONIb30BaHUE
CaMOCTOSITETTLHON PaOOTHI IO
BBIIIOJIHEHHIO ITPOBEPOYHBIX TECTOB,
3a/laHUN U ypaskHEHUH.

04.05

IIpo6odums OTEHKY COOCTBEHHBIX TOCTIDKCHHUN B YCBOCHHU TEMBI.
Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUHU C TUIAHUPYEMbIM
pe3yNIbTaToOM

Honyyame XUMAYIECKYI0O UHPOPMAIIUU U3 PA3TUIHBIX UCTOYHUKOB,
Ilpedcmasnsame nadopmanuro 1o Teme «MeTauisDy B Bujie TaOiuI,
CX€M, OTOPHOTO KOHCIIEKTa, B TOM yucie ¢ npuMeHeHueM cpencts UKT.

XuMmus 4 OKpy:Kaomas cpena (2 u)

Crpoenue 3emid: SIpo, MaHTHS, 3eMHas
KOpa, UX XUMHUYeckui coctas. Jlurochepan
e€ xuMu4eckuil coctaB. MuHepaisl. Pynpl.

OcaouyHbie TTOPOJIBI. [Tone3nnie
HCKOIaeMBbIe. XUMUUYEeCKUI COCTaB
ruapochepsl. XUMUUECKHIT cocTaB
aTMoC(ephl.

Hemonctpauun. Buneodparmentsl U
cmaiigpl  «Ctpoenne 3emmu U e
XHUMUYECKU I COCTaBY. Komnekius
MUHEpaJoB U TOpHBIX opox. Komiekuus
«Pynbl MeTajuoBy.

JlaGopaTopHubie onbiThl. 43. M3ydyenue
rpaHuTa.

HIcTOUHMKM XUMMYECKOro 3arpsisHEHHA
OKpyXaromeu  cpenbl. I'moGanbHbIE
9KOJIOTHYECKUE TPOOJIEMBI UEIOBEUECTBA:

O30HOBBIE  [IBIPBL.  MeXIyHapoIHoe
COTPYIHHYECTBO B 00IacTu

3arps3HEHUS. «3eNEHasT XUMISD».
BuneodpparMeHnTsl U cranmsl

«I'mo6GanbHEIEIKOIOrHYECKHE
HpO6JI€MLI YCJIOBCUYCCTBAY

Hnmezpuposams cBeneHus o GU3MUECKOH reorpapuul B 3HAHHS O
XUMHUYECKON OpraHU3alIiy TIaHETHI.

Xapaxmepuzosams XAMHYECKHI COCTaB T€OJIOTHYECKUX 000JI0UYEK
3eMiIn.

Pasznuuyamo MUMHEpaJbl U TOPHBIE OPOABI, B TOM YHUCJIC U PYJIbL

Xapaxmepuzoeamb UCTOUYHUKI XUMHIECKOTO 3arpsI3HEHUS
OKpYXaroue cpenpl.

Onucvigams T100aTBbHBIE SKOJIOTHYECKHE MPOOIEMBI YeTOBEYECTBA,
CBSI3aHHBIC C XMMUYECKHM 3arpsi3HCHHEM.

OXpaHbl Hpe()fzaeamb YT MUHAMHA3aIIuA BOSI[CfICTBHH XHUMHYCCKOTO

3arpsi3HEHUSI Ha OKPYXKAIOIIYIO CPefy.

IIpusodums TIpUIMEPHl MEXAYHAPOJHOTO COTPYIHHYECTBA B 00IaCTH
OXpaHbI OKPYXKAIOMIEH CPeabl OT XMMHUUECKOT0 3arpsI3HEHHS

O0o0uenne 3HAHMI 10 XHMHH 32 KYPC OCHOBHOW HIKO/IbI. I[0Ir0TOBKAa K OCHOBHOMY rocyaapcrBeHnomy sk3ameny (OID) (7 u)
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BemectBa

Xumuueckue peakid. OCHOBBI
HEOpraHUYeCcKOu
XUMHH

IToBTOpEHUE M
000011EHNE TIO0 TEME.
TToxroroBska x
KOHTPOIIbHON padoTe

CtpoeHue aroMa B COOTBETCTBHUU C
MOJIO)KEHUEM XHWMHUYECKOTO JJIEMEHTa B
Ilepronudeckoii cucreme.

CtpoeHne BellecTBA: XMMHYECKas CBSI3b U
KPUCTAJTMYECKUE PEIIETKU. 3aBUCUMOCTh
CBOMCTB  00pa30BaHHBIX  3JICMCHTaMH
MIPOCTHIX BEILICCTB (MeTaIoB,
HEMETAJUIOB, OJAarOpOJHBIX Ta30B) OT
TIOJIOKEHUST ANIEMEHTOB B [lepuoandeckoi
cucTeMe.

Tunonorusi HEOPraHUYECKUX BEIIECTB,
JlelieHhe WX Ha KJIacChl W TPYIIBL
IIpencraButenu

Ilpeocmasnisme wHGOpMaImIO M0 Teme «llepHogMYecKuii 3aKOH H
Ilepuonuueckas cucrema Jl. 1. MenneneeBa B cBETe TEOPUU CTPOEHUS
aToMa» B BHZE TaOJHI, CXEM, OMOPHOrO KOHCIIEKTa, B TOM YHCIIE C
npuMeHenueM cpeacts UKT.

Buinonname TecToBbIE 3aJaHUSA 0 TEME.

Ilpedcmasnsame nHpopManuio 1mo TeMe «BHIBI XUMHYECKHX CBs3e W
THUIBl KPUCTAUTMYECKUX PEIIETOK. B3anMOCBs3b CTpPOEHHS M CBOWCTB
BEILIECTBY» B BUJE TaOIIUI], CXEM, OIMOPHOIO KOHCIIEKTa, B TOM YHCIE C
npumeHenueM cpeacts UKT

[pu3Haku u ycioBus npotekanus /lpedcmagnsims nHdopManmio 1o teme «Knaccudukanms XuMUUecKuX XuMHYECKUX
peakuid. Tumonorus peakiuii Mo pa3auyHbIM npu3HakaMm. CKOpOCTh XUMHYECKUX PEAKIU» XMMUUECKUX pEeaKnui
no pa3igigbiM B BHUIE Ta0JNHIl, CXEM, OIMOPHOTO KOHCIEKTa, B TOM 4YHUCIE C OCHOBaHUSIM. Peaknum moHHOTO

obmeHa. mpumenenuem cpeacts UKT.
OKHCITENEHO-BOCCTAHOBHTE IbHBIC

Buvinoanams tecToBBIE 3aJaHus 10 TEMC.

peaxiy XHMHYECKHE CBOHCTBA NPOCTBIX Xapakmepu306amp OKUCIATEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH,

BEICCyp.

XapakTepybleX ;;MI4eCKyCCBOHC 52
CoJIe00pa3yIOIINX OKCHIIOB,
THAPOKCHIOB (OCHOBAHMIA, KHCIOT U

aM(OTEepPHBIX TUIPOKCHIOB), CONeil

TectupoBanue, penreHne 3a1ad 1
BBITIOJIHEHHE YNIPAXKHEHUH MOTEMe

OKMCJIUTEIb U BOCCTAHOBHUTEIIb.
Omauyams 3TOT THI PEaKUUi OT peakuuii ooMeHa.

3anucviéams ypaBHEHUS] OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIuil C
ITOMOIIBIO 3NEKTPOHHOT O GanancaXapaxmepuzoeaniv obye,
0cOOEHHBIE W WHAWBHIyaJbHBIE CBOICTBA KUCIOT, OCHOBAHHH, COJEH B
CBETE TCOPHH JIEKTPOIUTUYECKON IUCCOIMAIIH.
Apeymenmuposams BOZMOXKHOCTD MPOTEKAHMS XUMUUECKUX PEAKIUHA B
pacTBopax 3JIEKTPOIHTaX UCXOAS U3 YCIOBUH.

Knaccuguyuposamv HeopraHudecKkue BeIeCTBa MO COCTABY U

CBOMCTBaM.

IIpugodums pUMeEPHI MPeICTABATENECH KOHKPETHBIX KJIACCOB U TPYIII
HEOPTaHMYECKIX BEIIECTB

Buinonuames TeCTH U yIIpaXHEHUS, peulams 3aJa9u 110 TEME.
IIpo6odums OEHKY COOCTBEHHBIX NOCTIDKCHHH B YCBOCHUH TEMBI.
Koppexmupoeamsb cBOM 3HaHHS B COOTBETCTBHY C TNIAHAPYEMBIM
pe3yapTaTOM



65 Konrponpsnas pabora Ne4 «torosas
O KypCy
OCHOBHOM IIKOJIBD»

66-68 PesepBHOE Bpems



YueOHO-MeTOAMYECKOE o0ecledyeHHe KYypca XMMHUNOCHOBHOM 00111€00pa30BaTeIbHOM
LIKOJIbI
Y4eOHO-METOIMYECKUI KOMIUIEKT JJI HM3y4eHHs Kypca XuMuu B 8—9

KJlaccax, CO3JaHHBI aBTOPCKMM KOJUIEKTUBOM Tmoa pykoBojacteom O. C.
l'abpuensHa, COIEPKUT, KpOME€ YYEOHBIX MOCOOUHM, y4eOHO-METOIUYECKHE U
TUJAKTUYECKUE TTOCOOHS, TETPAAH IS BHIMOTHEHUS JJAOOPATOPHBIX U MPAKTUUECKUX

paboT u 1p.

YMK «Xumusa. 8 knaccy
1. Xumus. 8 knace. Yuebnoe nocodue (aBropsl O. C. I'abpuensn, U. T.
Octpoymos, C.A. Cnaakos).
2. Metonuueckoe nocobue. 8 kiacc (aBropel O. C. IN'abpuensn, M. I'. Octpoymos,
C. A. Cnankog). [Iporpamma kypca xumu Jij1st /—9 KiaccoB 00111e00pa3oBaTEIbHBIX
yupexaenunii (aBTopsl O. C. N'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
3. PaGouas Ttetpans. 8 kiacc (aBropsl O. C. 'abpuensH, C. A. Cnaakos).
4. Tetpanp mis 1a00PaTOPHBIX OTBITOB U MpaKkTHUeCKUX pabot. 8 kmacc (aBTOpHI
O. C. I'abpuensn, U. B. Axcénona).
5. IIpoBepounbie U KOHTPOIbHBIE paboThl. 8 kiacc (aBTopbl O. C. I'abpuensH, U.

B. Tpury64ax).

6. Xumus B Tectax, 3ajadax u ynpaxHeHusx. 8 kinacc (aBtopsl O. C. ['abpuensiy,
N. B. Tpurybuaxk).

7. DnextponHas (popma yd4eOHOT0 TOCOOuSI.

1. XuMmus B TecTax, 3aga4ax u ynpaxHeHusx. 9 kmacc (asropsl O.C. ['abpuernsi,
. B. Tpurybuax).

2. DnextpoHHas (popma yd4eOHOTO TOCOOHSI.

Hngpopmayuonnsie cpeocmea

Humepnem-pecypcol Ha pyccKom A3viKe



1. http://www.alhimik.ru. TlpexcraBnenbl crueayromue pyOpHKH:  COBETHI
a0UTYpUEHTY, YUUTEII0 XUMHH, CIPAaBOYHUK (O4YeHb OOJbINasi mogdopka TaOiull u
CIPAaBOYHBIX MAaTEPUAIIOB), BecEllas XUMUsS, HOBOCTH, OJIMMITHAJIBI, KYHCTKaMepa
(Macca MHTEPECHBIX UCTOPHYCCKIX CBEICHUI).

2. http://lwww.hij.ru. Kypran «XuMuss ¥ KU3HB» TOHSATHO M 3aHHMATEIBHO
pacckasbiBacT 000 BCEM HHTEPECHOM, YTO MMPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM

MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexrponHsbIii xypHan «XUMUKA U
XHMHSI», B KOTOPOM IPEICTABICHO MHOYKECTBO OIBITOB IO XUMHH, 3aHUMATEIIBHOMN
UH(pOPMAIIMY, TO3BOJISIONICH yBICYh YYCHUKOB OKCIHCPUMEHTAIBHONH 4YaCThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3moskHas TuTeparypa 1o XUMHH.

5. http://lwww.prosv.ru/. ITocoOus as ydamuxcsi, B TOM YUCIIE U JJIs TOATOTOBKUK
utoroBoi arrectaiuu (OI'D u EI'D), MmeTonndeckre mocoOus i yUUTeNIeH, HayqHO-
HOMYJISIPHAS JIUTEPATypa MO XUMHH.

6. http://1september.ru/. )Kypuan ans yuureseit u He ToJIbKO. BojIbIIoe KOIMYecTBO
paboT yUYEHHKOB, B TOM YHUCIIC U UCCIIE0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIA MOPTA

CO CChUIKAMH Ha 00pa30BaTeIbHBIC CAWTHI 10 XMMHUHU.

8. www.periodictable.ru. COopHuk craTeli © XHMHYECKHX DJIEMEHTAX,
WLTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.

Humepuem-pecypc Ha GH2IUTICKOM A3bIKE

http://webelementes.com. Conep>XUT HCTOPHIO OTKPBITUS U OMTUCAHUE CBOWCTB BCEX
XUMHYECKUX DJIEMEHTOB. byner mose3eH s 0O0y4darouIuxcsl SI3BIKOBBIX IKON H
KJIAaCCOB, TaK KaK COJICPKUT HA3BAHUS 3JIEMEHTOB U BEIIECTB HA PA3HbBIX A3bIKAX.
O0veKkmul yueOHbIX IKCKYpPCUll
1. My3en:  MUHEpaJOTMYECKHE,  KpaeBEIUYeCKHE,  XYJ0KECTBEHHbIE,
[TonurexHn4eckui.
2. JlabopaTopuu: y4eOHBIX 3aBEJACHHM, arpoXuMIab0paTopuu, SKOJIOTUIECKHE,

CaHOIINASMHOJIOTHYCCKHC.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

3. Anrexu.
4. Tlpou3BOACTBEHHBbIE OOBEKTHI: XUMHUYECKHE 3aBOJAbI, BOJOOYHCTHBIC
COOpY>KEHUS U APYTHe MECTHbIEC TPOU3BOJICTBRA.

MarepuaabHO-TeXHHYECKOEe oO0ecleyeHHne KaOHHETa XUMHHU
HarypajibHble 00beKTbI
Harypanbubie 00BeKTHI, UcHiONb3yeMble B 8 -9 kaccax npu oOy4eHHUU

XUMUHU, BKJIIOYAIOT B €€0sl KOJUICKIIMA MHUHEPAJIOB M TOPHBIX MOPOJ, METAIOB U
CIUIABOB, OKCHUIOB, KHUCJIOT, OCHOBAaHWHW, COJIEM, B TOM YHUCIEC U MHUHEPAIbHBIX
ynoOpeHuid, a Takxke oO0paslbl OpPraHMYEeCKUX BEIIECTB U  MaTEPHUAJIOB,
npeaycmotrpeHHbix PI'OC. O3nakomieHue ¢ oOpaslaMud HMCXOJIHBIX BEIIECTB M
TOTOBBIX M3JIEJIUN TMO3BOJSET MOJYYUTh HATJISAHBIC TPEACTaBICHUS 00 JTUX
Marepuajgax, WX BHEIIHEM BHUJE, a TaKKE€ O HEKOTOPBHIX (hU3UYECKUX CBONCTBAX.
3HauMTeNbHBIE  y4eOHO-TO3HABATENbHBIE BO3MOXXHOCTU HMMEIOT  KOJUICKIIHH,
U3TOTOBJICHHBIE caMUMHU oOydarormumucs. [IpeamMersr i TakuxX KOJUICKIIUM
COOHMPAIOTCSI BO BPEMs DKCKYPCHUM U APYTUX BHEYPOUHBIX 3aHSITHH.

Komnekiuu MCMonb3yloT TOJMBKO IS O3HAKOMJICHHS OOYYalOIUXCS C
BHEITHUM BUJOM U (PU3NYECKUMU CBOMCTBAMHM PA3IMYHBIX BEIECTB U MAaTEPUAIIOB.
JI1st mpoBeA€HUSI XUMHYECKUX ONBITOB KOJUIEKIIUHA UCTIOJIb30BATh HEJb3SI.

XHMHYEeCKHE PEAKTHBBI U MATePHAJIbI

OO6pareHue co MHOTHMH BEIIECTBAMH TPEOYET CTPOroro COOJIIOCHUS TIPABHUI
TEXHUKH 0€30MacHOCTH, OCOOCHHO TP  BBIMOJHEHUH  OMBITOB  CAMUMHU
oOydarommmucs. Bce HeoOXoauMmble Mepbl MPEJOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTAX U UHCTPYKIIUSAX, & TAKXKE B MOCOOUSIX ISl yUUTeNIen
XUMHUH.

Bce peaktuBbl 1 MaTepualibl, HyKHbIE JUISI IPOBEACHUS IEMOHCTPALIHOHHOT O
U YYEHUYECKOr0 AKCHEPUMEHTA, MOCTABISIOTCS B 00pa30BaTENIbHBIE YUPEKICHUS
oOmmiero oOpa3oBaHUsl IEHTPAIM30BAHHO B BHUJEC 3apaHEe CKOMIUICKTOBAHHBIX
HaOopoB. [Ipm HEOOXOAUMOCTH TPHUOOPETEHUS OMOJHUTEIBHBIX PEAKTHBOB H
MaTepualoB ciaeAyeT oOpamaThCs B CIEHUATU3UPOBAHHBIC Mara3uHbl.

Xumuyeckasi 1adopaTopHasi mocyaa, annapaTbl U NPUGOPHI

XuMHYECKas MoCyJia MOJApa3AeysieTCsl Ha JBE TPYINbI: JUIS BBINOJHEHUS



OMBITOB 00YYAIOIIUMUCS U JIJIsl JEMOHCTPAIMOHHBIX OMBITOB.

[Tpubopsl, anmapaThl U YCTAaHOBKH, HCIOJIb3yEMbIE Ha ypOKaX XUMHUU B 8
KJlaccaxX, KiIacCU(UIIMPYIOT Ha OCHOBE MPOTEKAIOMUX B HHUX (PU3UYECKUX U
XUMHUYECKHUX MTPOIECCOB C YYACTUEM BEILIECTB, HAXOJSIINXCS B Pa3HBIX arperaTHBIX
COCTOSIHUSIX:

1) mpuOopbl ais pabOThI ¢ razaMu — IMOJydYeHHE, COOMpaHUE, OYUCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEAKIUU MEXIY MOTOKAMH Ta30B; PEaKIUu MEXIy razaMu B
ANIEKTPUUYECKOM paspsijie; peakiui MEX Iy ra3aMu MPHU MOBBIIICHHOM JaBJICHUU;

2) ammapatbl U MPHOOPHI IS OMBITOB C JKUAKAMH W TBEPABIMU BEIICCTBAMH —
neperonka, QUIBTPOBAHUE, KPUCTAJUIU3AIMUS;, TMPOBEJACHUE PEAKIU  MEeXIy

TBép}ILIM BCIICCTBOM H XHIKOCTBIO, XHIKOCTBIO H XKHIAKOCTBIO, TBép)IBIMI/I

BEILECTBAMM.
Bue oroli  wimaccupukanum  HaxoguTcs — ydyeOHas anmnaparypa,
NpeJHa3HAauYCHHas IS M3YYCHUS] TEOPETUYECKUX BOIMPOCOB XUMHUU — JJIs

WUIIOCTPallMi  3aKOHA COXPAaHEHWS MacChl BEIIECTB, I JIEMOHCTpAIUH
ANEKTPONPOBOJHOCTA PACTBOPOB M JIBHKEHHUS MOHOB B 3JIEKTPUYECKOM MOJE, IS
U3YUYEHUs CKOPOCTH XUMHUYECKOW peakUuu, IOCIEeA0BATEIbHOCTH BBITECHEHUS
rajioreHOB U3 pacTBOPOB X COEUHEHUM.

BcenoMorarenbHyio posib UTpaloT HU3MEPUTENbHBIE W HarpeBaTelIbHbIE MPUOOPHI,

paSHI/I‘IHBIG HpI/ICHOCO6J'I€HI/IH JJIs1 BBITIOJTHEHUS OIIBITOB.
Moneau

OO0BbeKTaMu MOJCIUPOBAHMS B XHMHH SBISIOTCS aTOMBI, MOJCKYJIbI,
KpUCTaJ/UIbl, 3aBOJICKUE aIllaparbl, a TaKXe MPOUCXOJAIINe Tporecchl. B
MPEeNoJIaBaHUM XUMUM HCIIOJIB3YIOT MOJICIN KPHUCTAUTMYECKUX PEIIETOK ajamasa,
rpadura, cepsi, pocdopa, okcuaa yraepona(lV), nona, sxenesa, Meau, Maraus.

Brimmyckarorcst HaOOpBI MOJIeIei aTOMOB JUISI COCTABJICHUS IIAPOCTEPIKHEBBIX
MOJIEJIEA MOJIEKYII.

Y4eOHble MOCOOMS HA MEYATHON OCHOBE

B mpomiecce oOydeHMss XUMHUM HCHOJB3YIOT — CICAYIOIIME  TaOJHUIIbI



MOCTOSIHHOTO 3KCNOHUpoBaHus: «llepuoguueckas cucrema XUMUYECKUX JIEMEHTOB
. . MenneneeBay, « Tabnuiia pacTBOPUMOCTH KUCIOT, OCHOBAHUM U COJICH»,
«DNEKTPOXUMHUYECKUAN PsIi HAPSHKEHU METAJIIIOBY» U JIP.

JJist opraHu3anuy CaMOCTOSTENIbHON paboThl 00yYarONIMXCsl Ha YpPOKax UCIOJIb3YIOT
pazHooOpa3Hble  JHUJAKTHMYECKHE  MaTepuaibl:  pa3fgaToyHble  MaTepHallbl,
MHCTPYKIIMOHHbIE, TEXHOJIOTMYECKHE KapThl, 3aJaHus, YNpPaXXHEHUs, o0pa3ibl
U3JIeTUi, TEeTpaaud Ha IEeYaTHOM OCHOBE WJIM OTAENbHbIE paboyue JIUCThl —
MHCTPYKIMHU, KapTOUKU C 3aJaHUSIMU Pa3HOM CTENEeHH TPYAHOCTU ISl U3YHECHHS
HOBOTI'0 MaTepuasa, CaMOIPOBEPKH U KOHTPOJISL 3HAHUMU.

JubdepeHMpoBaHHBI IO COOTBETCTBYIOIIUM YPOBHSM Yy4YeOHBIM MaTepHal
npemjaraeTcss B pa3HbIX (QopMax W TUNAX MCTOYHUKOB JIJII  YYaCTHHKOB
o0pa3oBaTeIbHOM TPOTPAMMBI: pPa3MEIICHUE METOAMYCCKUX M JUIAKTHYCCKUX
MaTEpHAJIOB Ha pecypcax B HHPOPMAIMOHHO-KOMMYHHKAITMOHHOW CETH
«/HTepHET»; B MalIMHOYMTAacMOM BHJE;, B (opmaTe, IOCTYITHOM IS YTCHHUS Ha
AJICKTPOHHBIX ~ YCTPOWCTBaX (Ha TIEPCOHAJBHBIX KOMIIBIOTEpAxX, IUIAHIIETAX,
cmaptdoHax u T.4. B ¢popmartax *pdf, *doc, *docx m mpod.); B HariasIHOM BHJE,
TIOCPEJICTBOM MAKETOB, POTOTHUITOB M PCATBHBIX MPEAMETOB U CPEACTBIACATEIIBHOCTH

JKpPaHHO-3BYKOBBIE CpelICTBAa 00y4YeHHS

K skpaHHO-3BYKOBBIM CpeCTBAM 00yUEHHUS OTHOCST TAKUE MOCOOUSI, KOTOPHIE MOT'YT
OBITH BOCIIPUHSTHI C IIOMOIIIBIO 3PEHUSI U CITyXa. DTO KWHODUIBMBI, KHHO(PArMeHTHI,
€MHUYHbIE TPaHCTIApaHTHI i rpadornpoekTopa. Cepun TpaHCIAPAHTOB MO3BOJISIOT
UMUTUPOBATh JBIIKEHHWE TYTEM  MOCJIEAOBATEILHOTO  HAJIOXKEHUS  OJHOTO
TpaHCIIApaHTa Ha APYTOM.
Texunueckue cpeacrsa odyuenus (TCO)
BonbImMHCTBO U3 TEXHUYECKHUX CPEICTB O0yUSHHS JIJIs TIepeiauu 1 o0paboTKu

uH(MOPMAITIHU 3TO KOMITBIOTEPHI , CMAPT(HOHBI, HOYTOYKH.

[Tpu rcoOIB30BaHNM TEXHUYECKUX CPEJICTB O0YUEHUS CIeAYyeT YUUTHIBATD
BPEMEHHbIE OrpaHuYeHus, Hanaraemble CaHUTApHBIMU MPABUJIAMU U HOPMaMU
(CanlluH). HenpepbiBHas MPO0KUTEIBHOCTh JEMOHCTPAIIMY BUACOMATEPHUATIOB Ha
TEJICBU3MOHHOM DKPaHe W Ha OOJBIIIOM IKpPaHE C UCTIOIB30BAHUEM MYIbTUMEIUNHOTO
MIPOEKTOPa HE AOJIKHA MpeBbIIATh 25 MuH. Takoe e orpannueHue (He 0ozee 25 MHH)
pacIpOCTpaHIETCs Ha HEMPEPHIBHOCUCTIONb30BAHUE HHTEPAKTUBHOM TOCKU U Ha

HEMPEPHIBHYIO pab0Ty 00yYarOUIMXCsl HAa IEPCOHATLHOM KOoMIbIoTepe. Yuciao ypokoB ¢



HCIIOJIb30BAHUECM TAKHUX TCXHUUCCKUX CPCACTB O6y‘—IeHI/I$I, My.]'IbTHMGI[PIfIHBIfI IIPOCKTODP,
HHTCPAKTUBHAA AO0CKA, 1OJIZKHO OBITH HE OoJice IIESCTH B HCACII0, 4 YUCJIO YPOKOB,

Korja o0yyarouuecs: paboTaloT Ha IEPCOHAIBHOM KOMITbIOTEPE, — JIBAa B HEJEJNIO.
O0opynoBanue KaOUHETA XUMHH

Kabuner XUMUN JOJIKEH OBIThH o0opya0oBaH CHEeHAaJIbHBIM
JEMOHCTPAUMOHHBIM  cTosoM. [l oOecmeueHuss  Jdyylied  BUIAMMOCTH
J€MOHCTPALIMOHHBIN CTOJI PEKOMEHYETCSl YCTaHABIMBATH HA MOJAUYM.

B  kaOuHerax XMMHMM  YCTAHOBJIEHBl  JIBYXMECTHbIE  YUYCHHUYECKHUE
1ab0opaTOpPHBIE CTONBI C MOJIBOJKON BOJBL. YUYEHHUUYECKUE CTOJBI UMEIOT MOKPBITHUE,
YCTOMYMBOE K IEUCTBUIO arpeCCUBHBIX XMMUYECKUX BELIECTB, M 3al[UTHbIE OOPTUKU
no HapykHoMy Kpato. Kabuner xumuum 000pyqOBaH BBITSKHBIM —IIKadam,
PacnoyIOKEHHBIMUA Yy HApY)KHOW CTEHBI BO3JIE€ cToja yuurtens. [ns mpoBenenHus
71a60paTOPHBIX OMBITOB UCIOJIB3YIOT TOJIBKO MUHHU-CIIUPTOBKHU.

VY4yeOHas 10ocKa M3rOTOBJIEHA U3 MaTepHasa, UMEIOLIYI0 BHICOKYIO aJIre€3HI0 C
MaTepualaMy, UCIOJIb3YEMBIMHU JUIsl IUCbMa, XOPOIIO OYMILAETCS BIAKHOM I'yOKO,

H3HOCOCTOﬁKH€, HMEET TEMHO-3€JIEHBIN OBCT U AHTHOJIMKOBOE ITOKPBITHUC.

B xabuneTre xumun 06s13aTebHa anTeuKa, B KOTOPYIO BXOIST:
JKryT KpoBOOCTaHABIMBAIOIIUMA, pE3UHOBBIN — 1 MIT.

[Ty3sipsb 1151 b2 — 1 T, (runotepMuyueckuit maket — 1 mrt.).
bunT cTepunbHbId, mUpokuid 7 X 14 cm — 2 mmIT.

bunt crepunbhbiit 3 X 5 cM — 2 mT.

bunT HectepunbHbIii — 1 IT.

Canderku crepuibHbie — 2 YII.

Bara crepunbnas — 1 mauka.

JleiikommacTeIph mupuHOH 2 cM — 1 KaTymika, 5 cm — 1 karymika.

© o N oo o0 AW e

bakTepunuaHb NEHKOTIACTHIPh pa3HbBIX pasmMepoB — 20 miT.
10. CrmpToBoii pactBop nomaa 5%-usiii — 1 rmakoH.
11. Boaublii pacTBOp aMMHaka (HalIaThIPHBIA COIUPT) B ammyiax— 1 ym.

12. PactBop nepokcuna Bogopoaa 3%-ueiit — 1 yri.



13. IlepmaHranat Kaaus KpucTauueckuii — 1 ym.
14. Ananerus 0,5 r B Tabnetkax — 1 ym.
15. Hacroiika Banepuanbl — 1 ym.

16. Hoxawnuesr — 1 mrr.

Ili1anupyembie pe3yJibTaTbl 00y4eHUs

B pe3yabTaTe 00y4yeHus 10 nNporpamMmme y 00y4arierocs:

- Oyner cpopmMupoBaHa ycTOMUMBasi NOTPEOHOCTD:

® 3Hamb (NOHUMAMmb).
—  XUMHUYECKYK) CHMBOJIUKY: 3HaKd XUMHUYECKHX DJEMEHTOB, (POPMYIIbI
XUMHUYECKHUX BELIECTB, YPABHEHUSI XUMUUYECKUX PEAKIIUIA;
— Ba)XHEHWIIINE XUMHUYECKUE TOHSATHUSA: BEIIECTBO, XMMHWYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAs U MOJIEKYJISIpHAasi MacChl, MOH, KaTHOH, aHUOH,

XUMHUYICCKasA CBA3b, JICKTPOOTPULIATCIIBHOCTD, BAJICHTHOCTDL, CTCIICHb OKHUCJICHUA,

- MOJb, MOJISIpHAasE Macca, MOJSIPHBIA OO0BEM, paACTBOPBI, JIIEKTPOJUTHI U
HEAJIEKTPOJINUTHI, ANEKTPOIUTHYECKAS JIUCCOLMALINS, OKHUCIIUTEIb "
BOCCTAaHOBHTEJb, OKHCJIEHHE U BOCCTAHOBJIEHHUE, TEIJIOBOM 3(P(dEeKT peakuuu,
OCHOBHBIE THUIIbI PEAKIIUI B HEOPraHUYECKON XUMUH;
— (opMyTHUPOBKH OCHOBHBIX 3aKOHOB U TEOPUN XUMHH: aTOMHO-MOJIEKYJISPHOTO
YUYEHHS; 3aKOHOB COXPAHEHHsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BEIIECTB,
ABoranpo; Ilepuognueckoro 3akona J[.M1. MenaeneeBa; Teopun CTpOCHUsI aTomMa U
YYEHHUSI O CTPOCHUH BEIIECTBA; TEOPHUU IEKTPOIUTUUECCKON AUCCOUUALMU U YUEHUS
0 XMMHUYECKOW PEaAKIINY;

® Ha3bIEAMD:
— XUMHYECKUE DIIEMEHTHI;
— COCJMHEHHA W3YYEHHBIX KJIACCOB HEOPTraHMYECKUX BEILIECTB;
— OpraHMYecKHe BEMIeCTBA MO WX (OpMyJe: METaH, dTaH, ATHIICH, alleTHJICH,

METaHOJI, TAHOJI, TJIMIEPHH, YKCYCHAs KUCJI0Ta, TII0K03a, Caxapo3a;

® 00vACHAmMD:



— (hU3UYECKUI CMBICI aTOMHOTO (MOPSAKOBOT0) HOMEPA XMMHYECKOrO AJIEMEHTA,
HOMepa rpynnel U nepuona B llepuommueckon cucreme [I. M. Menneneesa, K
KOTOPBIM 3JIEMEHT IPUHAIJICKUT;
— 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS aTOMOB, CBOKCTB 3JIEMEHTOB B IIpEEnax
MaJbIX IEPUOJOB U A-TPYIII, a TAKXKE€ CBOMCTB 00pa3yeMbIX MMH BBICIIMX OKCUIOB
Y TUIPOKCUJIOB;
— CYIIHOCTbh IIPOIECCA DJIEKTPOJIUTHYECKOW AUCCOLMALMNA U PEAKUUA HOHHOTO
oOMeHa;

*  XapaKmepu3oeambv:
— XUMHUYECKHE 3JeMEHTHI (0T BOJOPOJA J0 KaJbliMsi) HA OCHOBE MX MOJOKEHUS B
Ilepuonuueckoit cucreme xumuueckux odaemeHtoB [l WM. Mengeneera u
0COOEHHOCTEM CTPOEHUSI UX ATOMOB;
— B3aUMOCBA3b MEXKJY COCTaBOM, CTPOCHHMEM M CBONCTBAMU HEOPTaHUYECKUX

BEIICCTB;

— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (MPOCTHIX
BEILIECTB — METAJUIOB U HEMETAJIJIOB, COEIMHEHUN — OKCUII0B, KHMCJIOT, OCHOBAHUH,
aM(OTEPHBIX OKCHJIOB U THAPOKCUIIOB, COJIEH);
® onpeoenamov:
— COCTaB BEHUIECTB MO uX (hopmyram;
— BQJICHTHOCTb U CTEIIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHNH;
— BHJbl XUMHUYECKOU CBA3U B COCAUHCHUSAX;
— THIIBI KPUCTAIUIMYECKUX PELIETOK TBEPABIX BELLIECTB;
— MPUHAJIEKHOCTD BEIIECTB K ONPEIECIIEHHOMY KJIACCy COCIMHEHU;
— THUIBl XUMUYECKUX PEAKLHI;
— BO3MOKHOCTb TPOTEKAHUSI PEAKIIUI HOHHOTO OOMEHA;
* cocmaenamep:
— cxeMbl ctpoeHust atoMoB TiepBbix 20 snemenToB [lepuoamdeckoii cucteMsr /.
H. Menpeneena;
— (QopMyJibl HEOPraHUYECKUX COCAMHEHUN H3YUYECHHBIX KJIAacCOB;

— YpPaBHCHHUA XHUMHYCCKHX peaKuHﬁ, B TOM YHCIC H OKHCIHUTCIBHO-



BOCCTaHOBHUTEIIBHBIX, C TIOMOIIIbIO METOIa 3JICKTPOHHOTO OallaHca;
* pe3onacHo oopawamuca:

C XUMUYECKOU MOoCy0¥ 1 1ab0paTOPHBIM 000PYI0BAHUEM;
®  NPOBOOUMb XUMUUECKUI IKCHEPUMEHNL:

— MNOATBEPXKAAOIMN XUMUYECKUN COCTaB HEOPTAHUYECKUX COCTUHEHUM;

—  TOATBEPXKJAIONMA  XMMHYECKHE  CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPTraHUYECKUX BEIIECTB;
— MO TMOJYYEHHUIO, COOMpaHUI0 M paclO3HABAHUIO Ta3000pa3HbIX BEIIECTB
(xucnopoja, BOJOpoAa, yriaeKUCIoro raa, aMM1aKa);
— 10 OTIPEJENICHUIO XJIOPUI-, Cyib(aT-, KApOOHAT-MOHOB U MOHA aMMOHHUS C
MTOMOIIIbIO0 KAaYECTBEHHBIX PEAKITNA;

®  GBIUUCIAMD:
— MAacCOBYIO JIOJII0 XUMHUYECKOT0 JIEeMEHTa 10 (GopMyJie COCAMHEHHUS;

— MACCOBYIO JOJIIO BCIICCTBA B paACTBOPC,
— MacCCy OCHOBHOT'O BCIICCTBA II0 U3BECTHOM MacCOBOM J0JIN HpHMGCGﬁ;

— O6T>éMHYIO JOJIFO KOMITIOHCHTA ra3oBOM CMCCH,
— KOJIMYCCTBO BCIICCTBA, 00BEM HITH MacCy BCHICCTBA IIO KOJIMYCCTBY BCIICCTBA,

00BEMY MJTM MacCe PeareHToB, UM MPOIYKTOB PEaKIIUu;

— OyayT pa3BUThI TBOPUYECKHE CIIOCOOHOCTH:

® 1O UCNONb306AHUI0 NPUOOPEMEHHBIX 3HAHUIL U YMEHUI 6 NPAKMUYECKOU
O0esAmebHOCHU U NOBCEOHEBGHOU HCUIHUL:
— nsi 6e30macHOro oOparieHusl ¢ BEIeCTBAMU M MaTepHallaMH B TOBCEIHEBHOM
’KU3HU U TPAMOTHOTO OKa3aHWs MEPBOM IMOMOLIM MPHU O0XKOrax KHUCIOTaMU U
IeJI04YaMH;
— 17151 O0OBSICHEHUSI OTACIbHBIX (PAKTOB M MPUPOAHBIX SBJICHUM;

— JIA KpPITPI‘-IGCKOﬁ OLCHKHU I/IH(bOpMaI_[I/II/I 0 BCIICCTBAX, UCIIOJb3YCMEIX B 6BITy.

— (bPIBI/I‘-IeCKI/Ie U XUMHUYCCKHUC CTOPOHBI IMTPOLCCCOB PACTBOPCHUA U AUCCONHNALINN,
— OKHCJIUTCIIbBHO-BOCCTAHOBHUTCIIBHBIC PCAKIIMHN 1 PCAKIINH 06MCHa;

— CXEMbl U YPAaBHEHHUS XMMHUYECKUX PEAKLHIL;



® COOTHOCHUTb:
— DYK30TEPMHYECKUE PEAKIIUU U PEAKIIUU TOPEHHUS;
— KaTaJuThuecKkue u (pepMEeHTATUBHbBIC PEAKIINH;
— MeTaJllI, OCHOBHBIM OKCHJI, OCHOBAHHE, COJIb;
— HEeMeTaJll, KUCIOTHBINM OKCHI, KHCIIOTA, COJIb;

— CTpPOCHHME aTOMa, BUJ XMMHUYECKOW CBS3U, TUIl KPUCTAJIIMYECKOU PEIIETKU U
(u3nueckue CBOMCTBA BEILIECTBA;

— HaXOXJICHHUEC OJICMCHTOB B IPHUPOJAC W IIPOMBIIIICHHBIC CIIOCOOBI HMX
IMMOJIY4YCHUA,

— HEO0OXOIUMOCTh XHMHYECKOTO TMPOM3BOJACTBA U TpeOOBaHUI K OXpaHe
OKPYXKAIOILIEN CPEMBI;

— H€O6XOIII/IMOCTB MNPUMCHCHHUA COBPCMCHHBIX BCHICCTB W MATCPHUAJIOB H
Tpe6OBaHI/IH K 3}]0p0BB€C6Cp€}KeHI/IIO;

® BBUIBUTATh U OKCIICPUMEHTAJILHO IIPOBEPSATH TUIIOTE3bI 0 XUMHUECKUX CBOMCTBAX
BEIICCTB HA OCHOBE UX COCTaBa M CTPOCHMS U MPUHAJJIC)KHOCTH K OTIPEICAEHHOMY
KJjaccy (Tpynmre) BellecTs;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTD BCHICCTBA IIPOABJIATH OKHCJIWUTCIIBHBIC WA
BOCCTAHOBHUTEJIbHBIC CBOMCTBA C y‘{éTOM CTENECHEW OKHUCJICHUS 9JICMCHTOB,
BXOIAIIUX B €0 COCTAB, a4 TAKIKC ITPOJYKTOB COOTBCTCTBYIOIIHUX OKUCIIMTCIBHO-
BOCCTaHOBHUTCIIBHBIX pGaKHHﬁ;

¢ COCTAaBATb YPaBHCHUMA peaKum”I C y4aCTHCM THUIIMYHBIX OKHCIIUTEJIEH U
BOCCTAHOBHUTEJICH HA OCHOBE QJICKTPOHHOI'O 6aJ1cha;

® ONpeAeNsTh BO3MOXKHOCTh MPOTEKAHUS XUMHYECKUX PEaKIUMid Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HaIpsHKEHUH METaJJIOB, psna
ANEKTPOOTPULIATETLHOCTH  HEMETAJUIOB,  TaOJIMIIBI pacTBOPUMOCTH U yUETA
YCJIOBUH UX MPOBEICHUS;

® TPOBOJUTH PACUETHI IO XUMUIECKUM (POPMYJIaM U YPABHEHUSIM
— 117151 BBIBOJIa (hOPMYJIbI COEIMHEHHUS 110 MACCOBBIM JOJISIM DJIEMEHTOB;
— 10 IPUTOTOBJIEHUIO PACTBOPA C HCIOJIb30BAHUEM KPUCTAJUIOTHIPATOB;

— 110 HaxXOXIACHHUIO [JOJH BbIXOJAa IIPOAYKTAa PpPCaKOHH II0 OTHOHICHHUIO K
TCOPCTHYCCKHN BO3MOKHOMY,

— ¢ ucronb3oBaHueM mpaBuia [eii-Jltoccaka 00 00BEMHBIX OTHONICHHSAX Ta30B,;
— C UCIIOJI30BAaHUEM MTOHATHI «KMOJIb», «XMMOJIbY, «9IUCI0 ABOTaIpoy;
— M0 TEPMOXUMHYECKUM YPABHEHUSIM PEAKIINY;

® [POBOJHUTH XUMHYECKHI SKCIIEPUMEHT C HEYKOCHUTEIBLHBIM COOJIIOICHUEM MPaBUJII
TEXHUKHU 0E€30ITaCHOCTH



— I10 YCTAHOBJICHUIO KAYCCTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa COCANHCHU A,
— IIPHU BBITOJHCHUHU UCCIICAOBATCIBCKOI'O IMTPOCKTA,
— B JJOMAITHHUX YCIIOBUAX;

MCII0JIb30BaTh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHLIUU ISl BBIOJHEHUS
IIPOEKTOB M y4eOHO-UCCIIE0BATEIbCKUX 3a/1a4 110 U3YYEHHIO CBOMCTB, CIIOCOO0B
MOJIYYECHHSI U PACTIO3HAHMS BEUIECTB;

ONpeaeNsITh ICTOYHUKUA XUMUYECKON HH(POPMAIMH, IPEICTABISATH CITIUCOK
MH(OPMAIMOHHBIX PECYPCOB, B TOM YUCJIE U HA UHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(GOPMAIIMOHHBIN MTPOJIYKT U MPE3EHTOBATH €r0;

O00BEKTUBHO OIIEHUBATh MH(POPMAIIMIO O BEIIECTBAX U XMMHYECKUX IPOLECcCcax,
KPUTHUYECKU OTHOCUTCS K NCEBJIOHAYYHON HH(OpMAIUuU, HET0OPOCOBECTHOM
pekame B cpeicTBaX MaccoBOi nH(popMaIuy;

CO3aaBaTb MOJICJIN Y CXCMBI JJIsI pCIICHUA y‘le6HBIX M I103HaBAaTCJIBHBIX 3a4a4

Cnmncox Jaurtepartypsl.

JUTepaTypa, HCHoJb3dyeMasi MeAaroroM /i pa3padloTKM NPOrpamMmbl
opraHuzanumu 00pa3oBaTe;ibHOIO, polecca:

1. Ta6puensa O.C., Bocko6oiinukoBa H.I1. « HactonpHas

KHHUTa yauTess xuMun — 8 kiace» , M.: lIpoda, 2017 r.

2. T'abpuensu O.C., OctpoymoB N.I'. « HactonbHast kHura

yauTens Xumun — 9 xkimace» , M.: Ilpoda, 2017 1.

3. T'abpuensu O.C., MackaeB @.H. « HacTosnpHast kHuUTa

yuurtens xumun — 10 kmacey , M.: JIpoda, 2018 1.

4. Tabpuensn O.C., JIsicoBa I'.I'. « Hacronbnas kuura

yuurens xumun — 11 xmacey, M.: Ipoda, 2019 r.

5. Apxanuii KypammuH. «XKu3Hb 3aMedaTebHbIX

BerectBy https://avidreaders.ru/book/zhizn-
zamechatelnyh-veschestv.html

Apkannii KypammmuH. «31eMeHTbl: 3aMevyaTeNbHbIi COH Tpodeccopa
Menneneesay https://avidreaders.ru/book/elementy-zamechatelnyy-son-
professora-mendeleeva.htmi

Kyssmenko H.E., Epemun B.B., [TonikoB B.A. «Hauana xumun»
https://obuchalka.org/2017092096558/nachala-himii-kuzmenko-n-e-eremin-v- v-
popkov-v-a- 2016.html




8. Heopranuueckas xumus. T.1. [Tog pex. FO.J1. TperbsikoBa. 2004 rox
https://nashol.me/20180623101358/neorganicheskaya-himiya-tom-1-tretyakov-u- d-
tamm-m-e- 2004.html

9. Heopranuueckas xumus. T.2. [lox pen. FO.J1. Tpetrssikosa. 2004 ron
https://nashol.me/20180623101359/neorganicheskaya-himiya-tom-2-tretyakov- u- d-
2004.html

10. Heopranuueckas xumus. T.3. Kaura 1. [lox pea. FO.J1. Tpetssaxosa. 2007 rox
https://nashol.me/20180624101360/neorganicheskaya-himiya-tom-3-kniga-1-
tretyakov-u-d- 2007.html

11. Heopranuueckast xumus. T.3. Kaura 2. Ilox pexn. FO. 1. TpetbsikoBa. 2007 ron
https://nashol.me/20180624101361/neorganicheskaya-himiya-tom-3-kniga-2-
tretyakov-u-d- 2007.html

12. Manyiinos A.B., Poguonos B.. OcHoBbI
xumud http://www.hemi.nsu.ru/

* JMTepaTypa, peKoMeHayeMasi JUIsl 1eTell U poauTesel Mo JaHHOH nMporpaMmme:

*  Xwumus. [onselit kype. Buneoypoku Ha YouTube.
https://www.youtube.com/playlist?list=PLai4qo TZtgwTMSEhTOMh48-
wQzRCYumwW

« Tao6puemsn O.C., OctpoymoB N.I'. « 3ygaem XuUMHIO»
3amaunuk o xumuu 8 -9 kiacc.: Mocksa : « bauk u K» 2019 ron,

* Jlexropuym 1o XUMHHU on «Cupuycy.
https://sochisirius.ru/video lectures?course=2

* XKyxoB C.T. Xumus 8-9 kmacc.
http://www.chem.msu.ru/rus/school/zhukovl/welcome.html



http://www.hemi.nsu.ru/
http://www.youtube.com/playlist?list=PLai4qoTZtgwTMSEhTOMh48-
http://www.chem.msu.ru/rus/school/zhukov1/welcome.html
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