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IMosicHuTe/IbLHAA 3aNIMCKa

PabGouass mporpamma Kypca XMMHUHU JjIsi OCHOBHOW IIIKOJIBI pa3paOoTaHa B
cooTBeTCcTBUM ¢ DeepaabHbIM FOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
oOmero obpazoBanus. B Hell Takke YUYUTHIBAIOTCS OCHOBHBIE UJEU U TOJOKECHHUS
[Iporpammbl pa3BuTus U HOPMUPOBAHUSI YHUBEPCAIBHBIX YUCOHBIX ACHCTBUM st
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

B cooTBeTcTBUM € 3THUMH JOKyMEHTaMu OOydaroIIHecs TOJIKHBI OBIalETh
npuéMamu, CBSI3aHHBIMU C OTIPE/ICJICHUEM MMOHATUN: OTPAaHUYMBATh WX, OMHCHIBATD,
XapaKTepu30BaTh M CpaBHMBATh. Tak Kak XMMHS — HayKa 3KCIEpPUMEHTaJIbHAs,
oOydaromuecsi JOJKHBI ~ OBJIAJETh TAaKMMH  [O3HABATEIbHBIMU Y4YEOHBIMU
JNEUCTBUSIMU, KaK  DJKCIEPUMEHT, HaOJlloJleHne, U3MEpeHue, OIHUCaHue,
MOJIETMPOBAaHKE, TUIOTE3a, BHIBOJ. B mporecce n3ydeHus Kkypca y o0ydaronmxcs
OpOJOJIKAIOT  (POPMUPOBATHCA  YMEHHUS  CTAaBUTh  BOMNPOCHI,  OOBSCHATH,
KJIaccu(UIUPOBaTh, CPABHUBATDH, ONPEILISATh HCTOUHUKN UH(DOpPMAIUH, MTOTy4YaTh
U aHaJU3UpOBaTh €€, TOTOBUTh MH(GOPMAIIMOHHBIN MPOJYKT, MPE3EHTOBATh €TI0 U
BecTu Auckyccuio. ClieoBaTeNbHO, AESTEIbHOCTHBIN MOIX0l B U3yYEHUU XUMUU
CIIOCOOCTBYIOT JIOCTHKEHHUIO JIMYHOCTHBIX, MPEIMETHBIX W METampeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

B ocHOBY Kypca moyioKeHbI CIeAYIONIIE HIeH:

® MaTepHalbHOE €JUHCTBO M B3aUMOCBSA3b OOBEKTOB U SIBIICHUN TIPUPOJIBI;

e BeIylllas poJib TEOPETHUYECKUMX  3HAHUM i1 OOBSCHEHUS U
IPOTHO3UPOBAHUS XUMUYECKUX SIBIICHUM, OLICHKH HX MPAKTHYECKON
3HAYNMOCTH;

® B3aUMOCBSI3b KAUECTBEHHOM M KOJIMYECTBEHHON CTOPOH XUMHUYECKUX
00BEKTOB MAaTEPUATHLHOTO MHPA;

® pa3BUTHE XMMHYECKOW HAyKW M MPOU3BOJICTBO XMMHYECKUX BELIECTB M
MaTepHUaNoB JJIsl YAOBICTBOPEHUS HACYIHBIX MOTPEOHOCTEN UeIoBeKa 1
o0111ecTBa, pelIeHus T100aIbHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAsA CBA3b MCXKAY BCIICCTBAMM.
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OTH UeH pean3yloTcsl B Kypce XUMUH OCHOBHOM IIKOJIBI MYTEM TOCTHXKEHUS
CHEAYIOIINX HeJIeH:

* Dopmuposanue 'y ydallUXCs XUMHYECKOH KApTHUHBI MHpa, Kak
OPraHUYeCKOM YacTU €ro LEJIOCTHOW €CTECTBEHHO-HAYYHOU KapTHUHBI.

* Pazeumue mo3HABATENBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYECKUX
CIIOCOOHOCTEH ydaluxcsi B MPOLECCe M3YYCHUs MMU XMMUYECKOW HAyKu U €€
BKJIaJla B COBPEMEHHBI HayYHO-TEXHHUYECKHWH Tmporpecc; (HopMHUpOBaHHE
BOKHEUIIINX JIOTMUECKUX OTMeparuii MbIIUICHUs (aHalu3, CUHTE3, 0000IeHuHeE,
KOHKPETHU3aIHsl, CPAaBHEHUE M Jp.) B MPOIECCe TMO3HAHUSA CHUCTEMBI BaKHEUIITUX
TIOHSATUH, 3aKOHOB W TEOPHHA O COCTaBEe, CTPOCHHHM M CBOMCTBAX XUMHYECKHX
BEIIIECTB.

* Bocnumanue yoe:x1EHHOCTH B TOM, YTO NMPUMECHEHUE TIOJTYYCHHBIX 3HAHUH
¥ YMCHHI TIO XHMHUU SIBISIETCS OOBEKTUBHON HEOOXOIMMOCTHIO il OE30IMMacHOM
paboThI C BElleCTBAMHU U MaTepuaiaMu B OBITY M Ha MPOU3BOICTBE.

* Ilpoekmupoeanue u peanuzayus BEITYCKHUKAMU OCHOBHOM IIIKOJIbI TUYHON
o0pa3oBaTeIbHON TPAaeKTOPUU: BHIOOp Mpoduiisi 00ydeHus: B CTapLICHIITKOIE HIIN
npodeccroHaIbHOT0 00Pa30BaTEIBHOTO YUPEIKICHHUS.

* Ognadenue KiwuesbiMU KOMHEemMeHWUAMU. YIeOHO-TIO3HABATEIbHBIMH,

I/IH(i)OpMaHI/IOHHBIMI/I, IHCHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTHBHBIMU.

MeToanueckune 0CO0EHHOCTH Kypca

[Ipennaraemselil Kypc OTIMYAETCS OT APYIMX KYypCOB XUMHU JJII OCHOBHOM
IITKOJTBI, BKITIOUEHHBIX B DeiepaabHblil IepeYeHbh YI€OHUKOB, HATUYHEM BasKHBIX
MeTOAUYECKNX 0COOCHHOCTEH.

1. Bo3moscnocms 0Oo0n1ee pannezo uzyueHus XuUMuuU 6 OCHOBHOU WIKOJe
nOCPeOCmEoM 86€0€HU NPONEOeeMUYECKO20 Kypca 8 [-om Kaacce.

BBeaenue 3Toro nponeaeBTUUECKOro Kypca mo3BOoJIUT:

® YMEHBIIUTh HMHTEHCUBHOCTh MPOXOXKIAEHUA Y4YeOHOTO Marepuaia Kypca

XUMHUU OCHOBHOM IIIKOJIbI IO OTHOIIEHUIO K y4eOHOMY BPEMEHHU;
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® O0OUTHCS BO3BMOXKHOCTH OOJiee BHUMATEJIHHO M3y4yaTh MaTepual Kypca, Tak
KaK €CTb BpeMs JIsl OTPaOOTKU U KOPPEKIIUU 3HAHUHN ydaluxcs,

e (GopMHpOBaATh YCTOMYMBBIN MO3HABATENbHBIM HHTEPEC K MPEIMETY;

e 5(hQeKkTUBHO pa3BUBATh HE TOJBKO MPEAMETHBIE, HO U METANpPEIMETHBIC
3HaHUS, YMEHUS U HaBBIKU, a TAK)KE JIMUHOCTHHIE KAaUeCTBA yUaIlIUXCS,

® UHTErpUpOBaTh XHUMHUIO B CHUCTEMY €CTECTBEHHO-HAayYHBIX 3HAHHUU IS
dbopMupoBaHusT XUMHYECKOW KAapTUHBI MHpa KakK COCTaBHOM YacTu
€CTEeCTBEHHO-HAYYHOW KapTUHBI.

2. Codepicanue u mMemoosvl uzydyeHus npeoazaemozo Kypca Xumuu 0ns
OCHOGHOUI WKOJIbI OMEeyaom CmpyKmypHo-0eAmeabHOCMmHOMY no0x00y. OHu
pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOATAITHOTO (POPMHUPOBAHUS YMCTBEHHBIX
JNEUCTBUM, MPEIJIOKECHHON oTeyecTBeHHbIM mcuxosioroMm II. f. anenepunsiM, B
KOTOPOU BBIJIECNAECTCS HECKOJIBKO ATAIOB.

Oman co30anusi OpueHmupoBOYHOU OCHO8bL Npedcmosujell OesmelbHOCmU
(OO/]). Yyamuecs noiaydaroT UHPOPMALIUIO O HEIH MPEICTOSIIEH NeITeTbHOCTH U
€€ nmpeIMeTe, y3HAKOT, KaK M B KaKOM MOCIE0BATEIbHOCTH OHH JOJIKHBI BHINIOJIHATH
OpUEHTAIIMOHHBIE, UICIIOJIHUTEIILCKUE U KOHTPOJIbHBIE JEUCTBHUS.

Bce aumaktudeckue eMMHUIBI Y9eOHBIX KHUT JIJIs1 7-9 KIIacCOB HAUMHAIOTCS C
MIOCTaHOBKHM 00pa30BaTeNbHOMN MPOOJIEMBI, KOTOPAs PEIIAeTCs B MPOIECCE U3YUCHUS
naparpada Ha OCHOBE UMEHHO JICSITEIbHOCTHOTO TIOJIX0/1a.

B 9 knacce npu n3ydeHun XuUMuu 3eMeHTOB B kadecTtBe OO/l BhICTymaeT
oOIU TUIaH XapaKTePUCTUKU METAIIJIOB, HEMETAIIJIOB M MEPEXOIHBIX AIEMEHTOB.

Oman hopmuposarus mamepuaibHoOUu oessmeabHocmy. Y Yaliuecs BHITIOHIIOT
JIEUCTBHS BO BHEIIHEHN JopMe, CTATIKMBASACH C CAMUMU MPEIMETaMU WU MOJIETISIMHU:
BBIJICJISIOT MOJIOKUTEIBHOE U OTPULIATEIbHOE 3HAUEHUE KOHKPETHOTO XUMUYECKOT0
BEIIECTBA MJIM PEAKIUU B c(hepe 4eIoBEeUECKON AEATENHPHOCTH WU B OKPYKAIOIIEM
MHUpE; OMPEACNSIOT XapaKTepHble MPU3HAKH COCTaBa WM CBOMCTB Ba)KHEHIIMX
KJIaCCOB  HEOPraHMYECKUX COCJMHEHMI; CaMOCTOSITEIbHO  XapaKTEPHU3YIOT

KOHKPCTHBIC XUMHUUYCCKHUC JJICMCHTEI; IIPOBOIAT
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7a00paTOpHbIE M MPAKTHYECKUE PaOOThI; TOTOBSAT COOOIIEHHS M NPE3EHTALUU;
OCYIIECTBIISIIOT IPOEKTHYIO JAESITEIbHOCTh MO BHIOPAaHHOW TEMAaTHKe.

Oman enewnel peuyu. J[eWcTBUSA ydyamuxcs BepOaIM3yIOTCS B YCTHOW WM
MMCbMEHHOM peyH, OHU MPOTrOBapUBAIOTCSA M YCBAaUBAIOTCS B 0000IMIEHHON dopMe.
Tax, ydamuecs: 03By4nBaIoOT, KaKyto HHGOPMALIMIO HECET XMMUYECKasi CUMBOJIMKA:
XUMUYECKUE 3HAKU, XUMUYECKHEe (OPMYJIbl U ypaBHEHUS XUMHYECKOH pEakilvH,
cumBosrka Ilepuoguueckoil cucremsl xumuieckux snementoB J{.M. Menzaeneesa.

Oman eHympenueti peuu. BepOalbHOE OCBOEHHE JACHUCTBUSI «IIPO CeO»,
OporoBapuBaHue ornepanui «mpo cebs», 0e3 BHemHed peun. [lelicTBue
peayuupyercs, Hampumep, Mocje MPOBEAEHHOIO YUYUTEIEM HHCTPYKTaXka mepen
NPAKTUYECKON MM JIabOpaTOpHON pabOTON YUEHHK TOJKEH MPOTOBOPUTH €T0
«rpo cebs», OCO3HAaTh €ro, BHYTPEHHE COTJIACUTBCA C HHUM WM BBISICHUTD
HETOHSATHBIE MOMEHTHI; TO K€ MPOUCXOJUT MPHU pe(IICKCUN JIMUHBIX JOCTHKCHUN
U BBIPaOOTKE TUTAHA MOBBINIEHUS WX YPOBHS. Oc0o0yI0 BaXKHOCTh ATOT 3TaIl UTPAET
IIPU BBITIOJIHEHUH YYEHUYECKOTO UCCIIEI0BATEIHCKOTO MPOEKTA.

Hnmepuopuszayus oeticmeus. JIedicTBHE CTAaHOBUTCS BHYTPEHHHUM IIPOIIECCOM,
aKTOM MBICIIA, JEHCTBUEM B yMe€. YUEHUK Mepe]] BHIIOJHEHUEM XHUMHUYECKOTO
HKCIIEPUMEHTA WJIM PeIIeHUs pacdy€THOW 3amauu 1o ¢GopMysinaM M ypaBHEHUSIM
MBICIIEHHO TIPEICTABISAET MOCJIEA0BATEILHOCTh CBOMX JCHCTBUH MO pean3aliuu
BbIPAaOOTAHHOTO TUTAHA.

3. Teopemuueckue nonoxycenua Kypca XuMuu OCHOGHOU  UIKOJIbL
PAcKpovlealomca Ha4  OCHO8E  WIUPOKO20  UCHONb306AHUA  XUMUUECKO20
IKcnepumenma B 00ydeHUU (71a0OPATOPHBIX OMBITOB W MPAKTHUYECKUX PabOT)
oOydJarommxcs, B TOM YHUCJIE€ W MPOBOJUMOIO B JIOMAIIHUX YCJIOBHSX, a TaKKe
JE€MOHCTPALlMOHHOTO 3KCIIEPUMEHTA, IPOBOJAUMOIO YUUTEIEM.

4. Pazeumue uHPOPMAYUOHHO-KOMMYHUKAMUGCHOU KOMHEMEHMHOCMU
odyuarowguxca: oOpaliieHne K pa3IndHbIM HCTOYHIKAM XUMHUYECKOW nHpOpMaIny,

IIoATrOTOBKA I/IH(I)OpMaI_II/IOHHOFO NpoAYKTa M €ro npe3CcHTalusAd,



YMEHHUE BECTH IUCKYCCHIO, OTCTaMBATh CBOIO TOYKY 3PEHHUS U KOPPEKTHPOBATH
MO3ULMIO HA OCHOBE aHAJIN3a ApTyMEHTOB YYaCTHUKOB JUCKYCCHHU.

5. Memanpeomemmnoiii xapaxkmep CcOO0EPIHCAHUA YUEOHO20 MAMEPUANA.
peanuszanus CBA3EH ¢ NIpeIMETaMH HE TOJIbKO €CTECTBEHHO-HAYYHOTO LIMKJIA, HO U
C UCTOpHUEH, JIUTEPATYPOU, MUPOBOM XyI0KECTBEHHOM KYJIbTYPOU.

6. Ilpakxmuko-opueHmupoeanHas 3HAYUMOCMb OmooOpa  yuedHO20
codepyicanusa’. CBSI3b H3Yy4aeMOIO Marepuajga ¢ KHU3HbIO, (POpPMHUPOBAHME
HKOJIOTMYECKON T'pPaMOTHOCTH MpH OOpaIlllEHUH C XUMHYECKMMH BeIleCTBAMH,
MaTepuajlaMd M TMPOILIECCAMH, OTBEYAIOIIMMU TPEOOBAHMUSIM TPABWI TEXHUKU
O6e3zomacHocTH Tpu paboTe B XUMHYECKOM KabuHere (1aboparopuu) u
MOBCETHEBHOM >KU3HH.

7. Mdocmuoicenun npeomemusvix, MemanpeoMemHuvlX U JUYHOCHHBIX
pe3yibmanog NOCPECTBOM CTPYKTYPUPOBAHMS 3aJlaHUN 1O COOTBETCTBYIOIIMM
pyOpuKam:

«IIpoBeppTe CBOM 3HAHUAY;
«IIpuMeHnTE CBOM 3HAHUAY;

«Mcnonp3yiTe AOMONIHUTENbHYIO0 HH(POPMAIIMIO U BEIPA3UTE MHEHUEY.

OO01mass xapaKTepUCTHKA Kypca XUMHH OCHOBHOM IIKOJIbI
[Ipennaraemasi pabouasi mporpamMma 1Mo XMMHUHU PACKpbIBAECT BKJIAJ y4€OHOTO
MpeaMeTa B JIOCTIKEHHE IIeJIe OCHOBHOTO 00IIero oOpa3oBaHUS M OINpPEACINeT
BAKHEUIIINE COJIepKATEIbHbBIE TUHUU MIPEIMETA:
e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHHUS, CBOMCTB,
MOJIYYEHUSI U IPUMEHEHUS BEIIECTB U MATEPUAIIOB;
o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH TMPOTEKAHUS U
yIpaBJi€HUs MPOLIECCAMHU MOJTYUYECHUS U MIPEBPAIEHUS BEUIECTB;
o «Xumuyeckuu sA3blK» — OIECPUPOBAHUE CHUCTEMON BaKHEUILIMNX
XUMHUYECKHX TMOHSITUN, BIAJCHUE XMMHYECKONM HOMEHKJIATypOUu H
CUMBOJIMKOM  (XMMHYECKUMHM  3HakaMu,  QopMmyiaMud U

YpaBHEHUSAMHU );
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o «Xumusi u Otcu3Hb» — COOJIIOJICHUWE TMPABUI XUMHUYECKOU
0€30MacHOCTU TMpU OOpAIllEHUH C BEUIECTBAMHU, MaTepuajaMu U
XUMUYECKUMHU TIPOIleCCaMd B TOBCEJHEBHOW JKM3HU U Ha
IPOU3BOICTBE.

Kypc opuenTtupoBaH Ha OCBOEHHE OOYUYAIOIIMMHUCS OCHOB HEOPTraHUYECKOUH
XUMUA W KpPaTKOE€ B3HAKOMCTBO C HEKOTOPHIMU TOHSATUSAMH U OOBEKTaMHU
OpraHUYeCKOM XUMUHU.

B conepxkarenbHOM nuHUN «Beuwjecmaoy pacKpbIBAETCS YUEHHE O CTPOCHUU
aToMa W BeIleCTBa, COCTABE U KJIACCU(PUKAIIUA XUMUUYECKUX BEIECTB.

B conepxarenbHOl AMHUM «Xumuueckas peakyusy» packpbiBaeTcs yYEHHUE O
XUMUYECKUX  TpoIeccax:  Kilaccupukamus  XUMHUYECKHX  peakuuid |
3aKOHOMEPHOCTSAX MX MPOTEKAHUS; KAYECTBEHHAs W KOJIMYECTBEHHAs] CTOPOHBI
XUMHUYECKUX TPOIECCOB (pacuéThl MO XUMUYECKUM (GopMysiaM W ypaBHEHUSIM
XUMUYECKUX PEaKLnid).

B copepxatenbHOUW JMHUU «Xumuyeckutl A36lk» (POPMUPYIOTCS yMEHHS
y4daliuxcsi Ha3blBaTh BEIIECTBA MO (opMylnaM M COCTaBIATH (POPMYIBI MO UX
Ha3BaHUSAM, 3alHUCHIBATh YPABHEHUS PEAaKUUN U XapaKTepU30BaTh UX, PACKPHIBATH
UHGOpPMAIIHNIO, KOTOPYIO HECET XUMUYECKAsi CHMBOJIMKA, B TOM YHUCJIE BBIPAKEHHAs
u B Tabmmunoit dopme (Ilepuogmyeckas cuctema XxuMudeckux snemeHtoB JI. .
MenpeneeBa, Tabinila paCTBOPUMOCTH BEILECTB B BOJIE); HUCIIOJIB30BATH CHCTEMY
XUMHYECKUX TTOHATUH JIJIs1 OMUCAHUSI XUMHUECKIX OOBEKTOB (3JIEMEHTOB, BEIIECTB,
MaTepHUaIoB U MPOIIECCOB).

B conepxarenbHON JMHUNA «XuMusa U JHCU3Hb» PACKPBIBAKOTCA JIOTMYECKHUE
CBSI3M MEXJy CBOMCTBaAMH, MPUMEHEHNEM, TMTOJyUYEHUEM BEIIECTB B JIAOOPATOPHBIX
YCIOBUSIX W Ha TMPOU3BOACTBE; (opMupyercs KyiubTypa O€30macHOro U
AKOJIOTUYECKH TPAMOTHOTO OOpaIIEHUsl C XUMHUUECKUMU O0BEKTaMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XUMHUYECKOMY JKCHEPUMEHTY:

MPOBEACHUIO MPAKTUYECKUX PA0OT U JA0OPATOPHBIX OMBITOB, (PUKCAIUU U
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aHaJIu3y WX Pe3yJIbTaTOB, COONIIOACHUIO HOPM U MpaBui Oe30macHo paboOTH B
XUMUYECKOM KabuHeTe (1abopatopun).

Peanuzanms mporpamMmbel  Kypca B TpoIriecce  OOydYeHUsS  TO3BOJIHT
0Oy4JaroIMMCs MOHATH POJIb M 3HAYCHUE XUMHUHU CPEIH APYTUX HAYK O MPUPOJIE, T.
€. PacKphITh BKJIAJI XHMHH B (OPMHUPOBAHUE IEIOCTHON €CTECTBEHHO-HAYYHOU

KapTHHBI MUpaA.

MecTo npeamera B yueOHOM IJIaHE

denepanbHbIi rOCYyJapCTBEHHBIN o0pa3oBaTeNIbHBIN CTaHIapT
peyCMaTPUBAET U3YUEHUE Kypca XMMUM B OCHOBHOM IIIKOJIE KAK COCTABHOMYACTH
npeaMeTHOM o0nactu «EcTecTBeHHO-HAyUHBIE TPEIMETHD.

Kypc paccuntan Ha o6azamenvnoe usyuenue npeomema B o0béme 140
y4eOHbIX YacoB 1o 2 dYaca B Heaemo B 8—9 xmaccax. Kpome »toro,
npexycMaTpUBaeTCsl U3yueHUe XUMHH ¢ 7 Kiacca B 00bEMe 35 yueOHBIX 4acoB 10
1 yacy B Heaento.

Ocoboe MecTo B y4eOHOM IJIaHe B 0c00asi pojib B U3YUEHUH XUMHH B Kypce
OTBOAUTCS npOnedeemuKe Xumuu ¢ 7 Kuacce.

[Ipennaraempiii  TIPONEAEBTUYECKUN KypC HOCHT PEKOMEHIATEIbHBIN
XapakTep U SABIAETCS ABTOHOMHBIM TIO OTHOIICHHUIO K 00s3aTeIbHOMY KYypCy
OCHOBHOM mKOJbL. [loaTOMYy B HEM HEU30EXKHBI HEKOTOPHIE MOBTOPHI Y4EOHOTO
coliep KaHusl, MMOJAaHHOTO B 00s13aTEILHOM Kypce yke B ApyroM dopmare. OqHako
OHM HE HAPYLIAIOT CUCTEMHOCTH U MOCJIEIOBATEIBHOCTH Kypca. Y YUTEITH0OCTAETCS
JUIIH TPUHATH BO BHUMAaHHE 3TOT (DaKT MPHU pa3pabOTKe COOCTBEHHBIX pabOUYMx
MIPOTrPaMM.

[Ipennaraemsliiif Kypc XOTsl 1 HOCUT OOIIEKYJIbTYPHBINA XapakTep U HE CTABUT
3a1auy MpoQeCCUOHATLHON TOJITOTOBKU O0YUYAOIIUXCS, TEM HE MEHEE MO3BOJISET

UM OTIPEJICTUTHCS C BEIOOPOM Mpoduiiss 00ydeHUs B CTapIICH MIKOJIE.



.HI/I‘IHOCTHLIC, METANIPEAMETHDBIC U ITPECIAMETHDBIC PE3YJIbTAThI

0CBOCHMHA KypcCa

ITo 3aBeprieHnt0 Kypca XUMUU Ha dTare OCHOBHOIO 00111ero 00pa3oBaHuUs
BBITTYCKHUKHA OCHOBHOM IIKOJIBI JIOJDKHBI OBJIAJIETh CIAEAYIONUMU PE3yIbTaTaMu:

|. Tuunocmmuuie pezyromamor:
1) ocosnanue cBOed STHUYECCKOW MPHUHAICKHOCTH, 3HAHUC HMCTOPUU XHUMHHU H
BKJIaJ1a POCCUKUCKOW XUMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOILICHUS K MO3HAHWIO XUMHUHU; TOTOBHOCTH U
CIIOCOOHOCTH OOYYAIOUIUXCS K CaMOPAa3BUTHIO M CaMOOOPa30BaHUIO HAa OCHOBE
U3YUYEHHBIX (DAKTOB, 3aKOHOB M TCOPUH XUMUH; OCO3HAHHOTO BHIOOPA 1 TIOCTPOCHUE
WHIMBUTyaJIbHON 00pa30BaTEIbHON TPACKTOPUH,
3) gopmuposanue  UEIOCTHOW  €CTCCTBEHHO-HAYYHOW  KapTHHBI  MHpa,
HEOTHEMJIEMOM YaCThIO KOTOPOH SIBJISICTCS XMMUUYECKasi KapTHUHA MUPAa;
4) o6radeHnue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIHM YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPAKTUKHU, B TOM YHCJIE U XUMUYECKUM;
5) oceoenue colMaIbHBIX HOPM, TIPABWII MOBEACHUS, posiel U (OpM COLUATBHOM
KU3HU B COLIUYME, IPUPOJE U YACTHOM KU3HU HA OCHOBE YKOJIOTUYECKOUN KYJIbTYPBI
1 0€3011acHOr0 OOpaIleHus ¢ BEIICCTBAMH M MaTepHalaMu;
6) @opmuposanue KOMMYHHMKATHBHOW KOMIIETCHTHOCTH B OOIICHHH CO
CBEPCTHHKAaMH U B3pOCIBIMH B IIpollecce 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIENOBATEIbCKONW, TBOPYECKOM W JIPYTUX  BHJIOB
NEATENIbHOCTH, CBSI3aHHBIX C XUMUEH.

1. Memanpeomemmnuie pezyromamer:
1) onpeodenenue nienet coOCTBEHHOTO O0YUCHUS, TOCTAHOBKA ¥ (JOPMYITUPOBAHUE
IUIs ce0s1 HOBBIX 3a/ad;
2) naanuposanue TyTEeH IOCTIDKEHUS JKEJIAeMOTo pe3ysibTaTa OOyYeHUsS XUMHUU
KaK TEOPETUYECKOro, TaK U HKCIEPUMEHTAIBHOTO XapaKTepa;
3) coomnecenue CBOMX JICUCTBUH C  IUIAHUPYEMBIMH  pPE3yJIbTaTaMH,

ocyulecmeilieHue KOHTPOJLA cBoOcH ACATCIbHOCTH B IIPOHECCE NOCTHIKCHHA



10

pe3ynbTarta, onpedenenue CocoO0B ASHCTBUIN MPU BHITIOJTHEHUHN JTA0OPATOPHBIX U
MPAKTUYECKUX pabOT B COOTBETCTBUH C MPABUIAMHU TEXHUKHU O€30MMaCHOCTH;
4) onpedenenue UCTOYHUKOB XUMHUYCCKON MH(DOpMALIMH, TIOJYyYCHUE U aHAIH3 ef,
co3aaHue MHGOPMAIIMOHHOTO MTPOIYKTA U €TO MIPE3CHTAITHUS;
5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYyaJbHBIX OINEpAllMii: aHAJIM3a U CHHTE3a,
CpaBHEHMsSI U CHCTEMaTH3allMu, OOOOIIEHUS] U KOHKPETU3ALNH, 6bliGleHUe
NPUYUHHO-CIICJICTBEHHBIX CBSI3¢ M nOCMpoOeHue JTOTHYECKOTO PACCYKIACHUS H
YMO3aKJIIOUeHUs (MHIYKTUBHOTO, JIEIYKTUBHOTO M TIO0 aHAJIOTMH) Ha MaTepuale
€CTECTBEHHO-HAYYHOTO COJICPIKAHMS,;
6) ymenue co3aaBaTh, MIPUMEHITh U MPeOOPA30BBIBATH 3HAKK U CHMBOJIBI, MOJICIIH
M CXEMBI IS pEIICHUS YYCOHBIX U MTO3HABATEIBHBIX 3a]1a4;
7) opmuposanue M pazsumue SKOJIOTHYSCKOTO MBIILICHUS, YMEHUE MPUMEHITH
€ro B IIO3HABaTEIbHOW, KOMMYHUKATHBHOM, COITMAIBHOW TMPAKTUKE W
npodeccroHaIbHON OpUEHTAITUH.
8) ecenepuposanue wuneHt W oONpeACIEHHE CPEICTB, HEOOXOAUMBIX [UIS HX
peanuzaluu.

1. IIpeomemmnwie pezyromameor:
1) ymenue 0603HaYaTh XUMHUYECKHE DJIEMEHTHI, Ha3bIBATh MX M XapaKTECPU30BaTh Ha
ocHoBe ntonoxenus B [lepuoanueckoit cucrteme . 1. Menaeneena;
2) opmyruposanue W3YyYECHHBIX TMOHATHI: BEMICCTBO, XHMHYECKHI DJIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHUOH, aHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XUMUUYECKAsI
peaKIus, BUJIbl XUMHUYCCKUX PEaKIUui U T. 11.;
3) onpeoderenue Mo (QopMmyraM cocTaBa HEOPTaHWMUYECKUX M OPraHUICCKUX
BEIIECTB, BAJICHTHOCTH AaTOMOB XHUMHUYECKHX DJJEMEHTOB WM CTENEHU WX
OKHCJICHHSI,;
4) nonumanue wHGOpPMAIMH, KOTOPYIO HECYT XHMHUYECKUE 3HAKH, (HOPMYIIBI H
ypaBHEHHS,
5) ymenue knaccuguyuposams NpoCThie (METALIbI, HEMETAILIbI, OJIATOPOJIHBIC

rasbl) M CJI0XKHBIE (OMHAPHBIE COSUHEHHUS, B TOM YHCJIE€ U OKCHJIBI, a TaKXKe
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TUAPOKCUIBl — KHUCIOTBI, OCHOBaHUS, aM(OTEpHbIE THUIPOKCUABI U COJIH)
BELIECTBA;

6) opmyruposanue TlepuoaUUIECKOr0 3aKOHA, 00BICHeHUe CTPYKTYpbl U
uH(popmaimu, Kotopyro Hec€T [lepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa, packpvimue 3Ha4eHus [lepruoanueckoro 3aKoHa;

1) ymeHue xapakmepuz06ams CTPOCHUE BEIIECTBA — BUJIBI XUMUYECKHUX CBS3CH U
TUIBI KPUCTAJUTMYECKUX PEIIETOK;

8) onucanue crpoeHus aTtoMoB XuMHUecKuX 3jeMeHTOB Ne 1—20 m No26 wu
omobpadcenue uX ¢ TOMOUIBIO CXEM;

9) cocmasnenue GopMysl OKCHUIOB XUMHUUCCKUX DJIEMEHTOB U COOTBETCTBYIOIIMX
UM THUJPOKCHUJIOB;

10) manucanue CTPYKTYpPHBIX (GOPMYI  MOJEKYISPHBIX COCAUHCHHHA |
(OpMyJIBHBIX €IMHUI] HOHHBIX COCIMHEHUI 110 BaJI€HTHOCTH, CTETICHSIMOKHUCICHUS
WIH 3apsiiaM HOHOB;

11) ymenue gpopmyruposams OCHOBHBIC 3aKOHBI XUMHUHU — IOCTOSIHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS, COXPAHEHHSI MAacChl BEILIECTB, 3aKOH ABOTaJpo;
12) ymenue Gopmynruposams OCHOBHBIC TMOJOKCHHUS aTOMHO-MOJICKYJIIPHOT'O
YUEHUS U TEOPUH DJIEKTPOIUTUUECKOMN TUCCOLUALINN;

13) onpedenenue NpU3HAKOB, YCIOBUN MPOTEKAHUS U MPEKPAIICHUS XUMUYECKUX
peaKiuu;

14)  cocmasenenue  MONEKYISAPHBIX  ypaBHEHWH  XHUMHYCCKUX  PEAKIIHH,
NOJTBEPXKIAIOUIMX  O0IIMEe  XUMHUYECKHME CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB U OTPAKAIOIINX CBSI3U MEXKIY KJIACCAMH COEUHEHUN;
15) cocmasnenue ypaBHEHHI peakIUii C yd4acTHEM D3JCKTPOJIHTOB TaKKe U B
HOHHOU (popme;

16) onpedenenue TO XWUMHYECKHUM YPAaBHECHUSM NPUHAIICKHOCTH PEAKIUN K

ONpeAeIEHHOMY TUITY WJIN BUIY;
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17) cocmasnenue ypaBHEHHI OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIUN C
MOMOIIBIO METOa IEKTPOHHOTO OanaHca;

18) nmpumenenue  TOHATUH  «OKHUCICHHE» W  «BOCCTAHOBJICHHE» IS
XapaKTePUCTUKN XUMHUYECKHX CBOWCTB BEIIECTB;

19) onpedenenue ¢ TOMONIBIO KAYECTBEHHBIX PEAKIUU XJIOPHI-, cylbdar- u
KapOOHAT-aHUOHBI U KATHOH aMMOHUS B PaCTBOPE;

20) obwsacHenue BAWSHHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHUECKHX
peaxkuuu;

21) ymenue xapaxkmepuzoéamv TOJOKEHUE METANIOB M HEMETAUIOB B
[leproamueckoil cucTemMe JIEMEHTOB, CTPOCHHE MX aTOMOB M KPHCTAJIOB, 00IINe
(du3HUeCKre U XUMUICCKHUE CBOWCTBA;

22) obwsicnenue MHOTOOOpasusi MPOCTHIX BEIIECTB SBJACHHEM a/UIOTPOIHH C
yKa3aHUEM €€ IIPUYNH;

23) ycmawnoenenue pasMYUA  THUAPO-, THPO- U DIICKTPOMETAUIYPIHH W
ULIOCMpUposanue WX TPUMEpPaMU TPOMBIIUIEHHBIX CIIOCOOOB  IMOJTY4YEHUS
METaJJIOB;

24) ymenue oasams 00IIYyI0 XapaKTepUCTHKY 3eMeHToB |, |1, VIIA rpymm, ataxke
BOJOpOa, KHCIOpOa, a30Ta, cephl, pocdopa, yriepoaa, KpeMHHS H 00pa30BaHHBIX
UMHU TIPOCTHIX BEIIECTB M BAXKHEWIIUX COCNMHEHMH (CTPOCHUE, HAXOXKJEHUE B
pUpojIe, MOoTyYeHUe, GU3NUECKHe U XUMUUYECKHE CBOWCTBA, MPUMEHEHHUE);

25) ymenue onucvisams KOPPO3UIO METAIIOB U CITOCOOBI 3aITUTHI OT HEE,

26) ymenue npouze00umes XAMUYECKHE PACUYEThl C HCIOIH30BAHUEM MOHITHN
«MaccoBas JI0JIs BEIIECTBA B CMECHY, «KOJIMYECTBO BEIIECTBAY, «MOJISIPHBIN 00bEM»
o popMyJiaM U YpaBHEHUSIM PEaKIINi;

27) onucanue CBOWCTB W TPAKTHYCCKOTO 3HAUYCHHUS HW3YYCHHBIX OPTraHUYCCKHX
BEIIECTB;

28) ebinonnenue 0003HAYCHHBIX B MPOrpaMME SKCICPHMEHTOB, PACNO3HABAHUE

HCOPraHN4ICCKHX BCIICCTB 110 COOTBCTCTBYIOIIUM IIPHU3HAKAM,



13

29) cobmodenue TpaBWI  O€30MacHOM pabOTBI B XUMHUYECKOM KaOWHETE

(;1abopaTtopun).

Copepxkanue Kypca

ConepikaHue nponeaeBTHYECKOro Kypca

IMpeamer XMMHUH U METOABI €€ U3yYECHM S

[IpenmeTr xumuun. 3HaYEHHE XMMUU B )KU3HU COBPEMEHHOIO yejoBeka. Tena
u BeniecTBa. CoiicTBa BemiecTB. [I[prmMeHeHne BenecTB Ha OCHOBE UX CBOMCTB.

®du3nyecKue SIBICHUS U XUMUYECKUE peakinu. BemiecTBa, yyacTByronme B
pEaKIUM: HCXOJHBIE BEIIECTBA M MPOAYKTHI peakuuu. IIpu3HakM XUMHUUYECKHX
peaKIuii: ”3BMEHEHUE 1[BETA, BHINIAJICHUE WU PACTBOPEHUE OCA/IKA, BbIJICJICHUETrasa,
BBIJICJICHUE WJIU MOTJIOIIEHUE TEIUIOTHI U CBETA, MOSIBJIEHUE 3amaxa.

HaGmionenne u SKCHepuMEHT B XUMUHU. M3ydeHue MiIlaMeHH CBEYU U
cnupToBKH. ['unoresa u BeiBo. OdopmiieHne pe3ylbTaToB IKCIIEPUMEHTA.

JdeMoHCcTpanuu.

e KoJteKuus CTEKIISTHHOM XUMHUYECKOMU IMOCYAbI.
o Komexnusa n3aenuii u3 aJJIOMUHUS U €0 CILIaBOB.

[TomydeHue yriieKuciaoro ra3a U €ro B3auMOJICHCTBUE C U3BECTKOBOM BOJOM.
B3aumopelictBue  pacTtBopa  MHUINEBOM  COABI €  YKCYCHOM  KHCJIOTOM.
B3anmopelictBue pacTBOpPOB MEIHOrO KyIlopoca M HaIIATBIPHOIO CIHPTA.
[Tomxuranue mepcTIHON HUTH.

JlabopaTopHblii onbIT. 3ydyeHue CTpOCHUS IUIaMEHU CBEYH U CIIMPTOBKHU.
IIpakTuyeckas padora. 3HaKOMCTBO ¢ JabopaTopHbIM 00opymoBanueM. [IpaBuna

TEXHUKW O€30MaCHOCTH MPHU paboTe B KAOMHETE XUMHH.
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CTpoeHue U arperaTHbie COCTOSIHUS BeLeCTB
Atombl. Monekynsl. bpoyHoBckoe nBukenue. Jduddysus. OcHOBHbIE
IIOJIO’KEHUs aTOMHO-MOJIEKYJIApHOro ydyeHus. Monsl. BemecTBa MOJIEKYIApHOIO U
HEMOJIEKYJIIPHOI'O CTPOCHUS.
l'azel. Kupkoctu. TBEpaple BemecTtBa. B3anMHblE mNEpexoabl MEXIY
arperaTHbIMU COCTOSTHUSIMHM BEIIECTBA: BO3rOHKA (CyOJMMalus) u aecyOoauMarius,
KOHJICHCALIMs U UCTIapeHue, KPUCTAIIIM3ALIMS U IIJIaBJICHUE.
JdeMoHCTpanuu.
o Jluddy3us nepmaHraHara Kajius B BOJIE.
o CobOupanue mpubopa nansi TOJYy4YEHHS Tra3a W TPOBEpKa €ro Ha
repMETUYHOCTh. BO3roHKa «cyXxoro jipjia», noja Wi HadTaauHa.
e HabGmonenue 3a OpOYHOBCKHUM JIBM)KEHHEM (JIB)KEHUE YACTHIl TYIIH B
Bozie). b dy3us KOMIOHEHTOB /1€3010paHTa B BO3/IyXeE.
e Jluddysus nepmanraHara Kajaus B BOJE.

. AI‘pGFaTHBIG COCTOAHUA BOAEI.

CMmecH BeliecTB, HX COCTAB

UYuctble BemectBa U cMecH. ['OMOTEHHBIE W TETEPOTCHHBIE CMECH.
["a3000pa3Hble, )KUIKUE U TBEPABIC CMECH.

Bosnyx — mnpuponnas razoBasi cmech. CoctaB Bo3ayxa. OObEMHas a0
KOMITOHEHTA ra30BOM cMecH. Pacd€Thl ¢ HCTIONB30BaHUEM TOHATHS «OOBEMHAS JTOJIS
KOMIIOHEHTa CMECH.

[lonsiTHe O KOHIEHTpauuMu pacTBopa. MaccoBas 401 PacTBOPEHHOTO
BeIlleCTBAa KaK OTHOIIEHHE MacChl PACTBOPEHHOIO BEILIECTBA K Macce pacTBOpa.
Pacuétel ¢ ucnonb30BaHUEM MOHSATHS «MACCOBAs JI0Js1 PACTBOPEHHOTO BEILIECTBAY.

[lonsiTe 0 TexHUYECKOM 00pa3ie, 00 OCHOBHOM KOMIIOHEHTE U O IPUMECH.
MaccoBas goinst npuMmecu. Pacuérel ¢ UCMONIb30BAHUEM MOHSATUSI «MAaccoBas 10
MIPUMECEN».

JlemoHcTpanum.
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e Paznuunbie 00pa3ibl Mpamopa.

o Komekuus MuHEpasioB U TOPHBIX MOPO/I.

e Komtekuus ObITOBBIX, KOHIUTEPCKUX U MEAUIIMHCKUX CMECEH.

e BuneopparMeHT no oOHapykeHHIO0 OOBEMHOM JIOJIM KUCIOPOAa B BO3JYXE.
BuneodparMeHTsl U ciaiiibl: MpaMOpHbIe apTe(aKThI.

e BuneopparMeHThl U clalibl: U3AEIUS U3 BEIIECTB 0COOON YUCTOTHI.

e DOddext Tunmans 11t KOJJTOUIHBIX PACTBOPOB U T'a30BBIX B3BECEH.

e OOpa3ipl MEAUIIMHCKUX U MUILEBBIX PACTBOPOB C YKAa3aHUEM MaCCOBOM
JI0JI KOMITOHEHTA.

IIpakTuueckas padora.

HpI/IFOTOBJICHI/Ie pacTBOpa € BaﬂaHHOﬁ MacCOBOH JIOHGI;’I paCTBopéHHOFO BCIICCTBA.

du3znyeckne siBJIeHUs] B XUMHHU
Pa3nenenne cMeceii Ha OCHOBE pa3muuuii (U3HMYECKUX CBOHCTB HX
KoMroHeHToB. OTcTtauBanue u nekantauus. Llenrpudyruposanue.
OuibTpoBaHUE U QUIBTPAT. YCTaHOBKA JJisi (PUIBTPOBAHUS U TIpaBUia
paboThl ¢ Hel. beiToBBIe QHIIBTPHI 11 BoABL. AncopOmus. [IporuBoras.
JuctumnupoBanHass Boxa W e€ moaydeHwe. Ileperonka  HedTH.
Pextudukanronnasie KooHHBL. HedrenpoayKThl.
JdeMoHCTpaIUH.
e Paznenenue cMecu MOPOLIKOB JKEJIE3a U CEPBL.
e OrcranBaHueE U JIEKaHTAMs U3BECTKOBOTO MOJIOKA MJIM B3BECHU MEJIa B BOJIE.
e Paznenenne BOAHON CMECH PACTUTEIBHOIO MACJA C MOMOIIBIO JEIUTEIBHON
BOPOHKH.
o [lenTpudyruposanue (BumeodparmenT).
e Komnekuus cinaiijoB: OBITOBbIE U MPOMBIIUIEHHBIE TPUOOPHI, B KOTOPBIX
NPUMEHSETCS IEHTPU(PYTUPOBAHHE.
e VYcraHoBka s GUIbTpOBaHUA U €€ padoTa.

e Komnekuus ObITOBBIX (QUIBTPOB.
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AncopOuus KyKypy3HbIMH MAJIOUKaMU MapOB NaXy4YUX BEILIECTB.
Komnexkuus noBs30K U pecriupaTopoB.

VYcraHoBka s MEPEroHKH HKuakocted M e€ paborta (moidyyeHue

JTUCTUJUTUPOBAHHOM BOJIBI).

Buneodpparment «PextudukanmonHas KoJIoHHa HeTenepepadbaTbiBarOIIETo

3aBOJIa U cXema €€ yCTpONCTBaY.

Komnexuus «HedTb u HEPTEPOTYKTHI.

JlaGopaTopHbIii ONIBIT.

q)JIOTaI_II/IH CCPbI U3 CMCCH C PCYHBIM IICCKOM.

IIpakTuyeckue padoThl.

BBIpaIIII/IBaHI/Ie KpUCTAJIJIOB COJIH.

OuncTtka noBapeHHOM CONU

CocraB BeniecTB. XUMHYeCKHEe 3HAKH U ()OPMYJIbI

[Tomoxxenne »sneMeHTOB-HeMeTaUIOB B llepuommueckon cucreme J[. U.

MGH,IIGJIGGBEI. BH&POpOﬂHBIG Tra3hbl. AJ'IJIOTpOl'II/I}I KucJjopoaa. CpaBHGHI/IG CBOICTB

IMPOCTBIX BCUICCTB MCTAJIJIIOB 1 HCMCTAJLJIIOB.

[IpencraButenu HemeTtawioB. dochop u ero amioTpornHbie MOAUGUKAIIUH.

CpaBHeHue cBOMCTB Oestoro u kpacHoro gocdopos. Obmactu ux npumenenus. Cepa

U obnactu e€ MpuMEHEHHUs. YTJIEpOoi, €ro ajuioTpOIHble MOoAM(UKAIUU (aaMmas,

rpadur, QymiepeHsl), WX CBOWCTBA M TNPUMEHEHHE. A30T, €ro CBOWCTBA U

MIPUMEHEHHE.

JlemoHcTpanum.

Konneximsa MeTannoB U CIIJIaBOB.

Komneknus «HyryH u cranby.

Konnexumsa u3nenani u3 allOMUHNS 1 €0 CIJIaBOB.
Konnexumsa n3naenui u3 oJiosa.

Konneknust HeMeTamioB — OPOCTHIX BENIECTB.

Komnekuus « AKTUBUPOBAHHBIN YTOJIb U 00JIACTU €70 IPUMEHEHHUSI.
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e BuneopparMeHTsl U ciaiipl «MeTasuibl U CIUIaBbl B HCTOPUH YEJIOBEYECTBAY.

e BuneopparMeHTbl U crnaiipl «Xyd0KECTBEHHBbIE H3AENIHUS W3 YyryHA H
CTaJIN».

e BuneopparMeHThl U clalipl «30JI0TO — MaTepHUall IOBEIUPOB U MUPOBBIC
JEHBI M.

e Buneopparmenr «llasnue». Buneodparment unum cnaiin «Kucnopon —
BEILIECTBO TOPEHMS U AbIXaHUs». BugeopparMeHTsl U ciailapl « AJIOTpOnus
yIJIepoiay.

o [lomyuenue Genoro pocdopa u U3yueHue ero CBONCTB.

e Moenu KpUCTATMYECKUX PEIIETOK anMasa u rpadura.

e ['openue cepsl u dpocdopa.

JlaGopaTopHbIe ONBITHI.
e (3HaKOMIIEHHE C KOJUIEKI[MEN METAIJIOB U CIJIABOB.

o (3HaKOMIICHHE C KOJIJIGKIII/ICﬁ HCMCTAJIJIOB.

Cio0xHbIE BellleCcTBa

BajmeHTHOCT, Kak CBOMCTBO aTOMOB OJHOIO XHMHYECKOrO JJIEMEHTa
COCIMHSATHCS CO CTPOTO OMNPENeEHHBIM YHCJIOM aTOMOB JIPYTOr0 XHMHUYECKOTO
3JEMEHTA. DJEMEHTHI C NMMOCTOSHHON M MEPEMEHHON BAJIECHTHOCTHIO. CTPYKTYpHBIE
dbopmynel. BeiBom ¢Gopmynbl  coequHEHHMS 10 BaJIeHTHOCTH. OrnpeneneHue
BAJICHTHOCTH XHUMHYECKOro »3JieMeHTa 1o ¢dopmyne BemecTBa. CocTaBlICHHE
Ha3BaHUW COCIMHEHUM, COCTOSIIMX M3 JIByX XHUMHYECKHX JJIEMEHTOB, IO
BaJICHTHOCTH.

CoctaBnenre  Ha3BaHMM  OKcHJOB.  OKCHABI ~ MOJIGKYJSIDHOTO U
HEMOJICKYJISIpHOTO CTpoeHus. Poib okcuaoB B mpupoae. KHCIOTHBIE TOXIH.

[TapauKoBEIil 2P hEKT.
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[IpencraButrenu oxcunoB. Bopa, yriekucnwiii ra3, okcupa yriaepona(ll)
(yrapnsiii ra3), okcun cepbi(IV) (cepuuctoiii ra3), okeun kpemaus(I'V), ux cpoiictsa
Y IPUMEHEHHUE.

Kucnote, ux cocraB u kinaccudpuxanus. Kuciaorel opraHuyeckue u
Heoprannueckue. Muaukatopel. Tabmuma pactBopumocTu. CojisiHass W cepHas
KHUCJIOTBI, UX CBOMCTBA U MPUMEHEHHUE.

OcHoBaHus, UX cocTaB M Ha3BaHusA. [wuapokcorpynmna. OcCHOBaHUS
pacTBopuMbIe (IIETOUN) U HEpACTBOpPUMEBIE. MI3MeHeHue OKpacKu MHIAMKATOPOB B
HIeJIOYHON cpene. [Uapokcuibl HATpHs, Kaius W KalblMs, WX CBOWCTBA H
IPUMEHCHHE.

Counu, ux cocTaB U Ha3BaHus. PacTBOpUMOCTH coieli B BOJie. XJIOpPHU HATPUS
U KapOOHAT KaJIbILIMs, UX CBOMCTBA U MPUMEHEHUE.

Knaccuduxanus Heoprannueckux BemiecTs. [IpocTeie BelecTBa: MeTalibl U
HeMeTallibl. CII0KHbBIE BEIIECTBA: OKCH/IbI, OCHOBAHUS, KUCIOTHI, COJIH.
JdeMoHCTpauu.

e Komiekuus oKCuaoB.

o Komexuusa Kuciaor.

o Koexusa ocHOBaHUMN.

o Komnexuusa coneil.

e [amenue uzBectn. Bo3roHka «Cyxoro japaa».

e lI3MeHeHHe OKpaCKU MHIUKATOPOB B IIEJIOYHOW U KUCIOTHOU Cpeaax.

o [IpaBuio pa3zbaBieHUs] CEPHON KUCIOTHI.

e (OOyriMBaHWE OPTaHUYECKUX BEIIECCTB U MATEPHAIOB CEPHOM KUCIOTOM.

Tabnuiia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT M COJIEH B BOJIC.

JlabopaTopHbIe ONBITHI.
e [IpomyckaHue BBIABIXaEMOIO BO3/1yXa YEpE3 U3BECTKOBYIO BOAY.
e lccnenoBaHue pacTBOPOB KHUCIOT MHIMKATOPAMMU.

e lccnenoBanue paCTBOPOB LIEIOYEN MHAUKATOPAMMU.
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Conepmaﬂne 00513aTEJILHOT0 Kypca

8 kJ1ace

HavanbHble NOHATHS U 3aKOHbI XMMHUH
Tena m BemiectBa. CBOICTBa BEIIECTB. JTAJOHHbBIE (PU3MUYECKHE CBOMCTBA
BelIECTB. Marepuansl U MatepuanoBeeHue. Poib XUMUU B JKM3HU COBPEMEHHOTO
oOmectBa. OTHOIIEHHE 001IeCTBa K XUMHUH: XeMOpUIus U xeMo(hoous.

Mertoasl u3ydenus xumuu. Habmonenue. DxkcnepumeHT MojaenupoBaHue.
Mojenu maTepualibHbIe U 3HAKOBBIE MJIM CUMBOJIBHBIE.

l'azel. Kuakoctu. TBEpnaple BemiecTBa. B3auMHbBIE NEPEXOAbl MEXIY
arperaTHbIMU COCTOSTHUSIMHM BEIECTBA: BO3rOHKA (CyOJmMMaIus) u aecyoauManus,
KOHJICHCALIMS Y MCTIapeHUe, KPUCTAIIIIM3AllNS U TIJIaBJICHUE.

Odusuyeckue sBiIeHUs. YHUCThIe BelIECTBA M CMECU. [ OMOTEHHBIE U
reTreporenHbie cMecu. Cmecu razoo0pasHbie, >kujakue u TBEpAbIE. CrocoObI
paszieseHusl CMeceil: meperonka, Uiu IUCTUIUIALMS, OTCTauBaHUE, (PUIbTpOBaHUE,
KPUCTAITU3AIIMS WM BhITapuBaHue. Xpomatorpadus. [[pumenenue 3Tux cnoco0oB
B 1a0OpaTOPHOM MPAKTUKE, HA TIPOU3BOJCTBE U B OBITY.

XHUMHUYECKUE BJIEMEHTBl. ATOMBI M MOJEKyJbl. lIpocTeie M ClIOXKHBIE
BeleCTBA. AJUTOTPONUS Ha MpUMeEpPe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS ATOMHO-
MOJIEKYJIsIpHOTO yueHus. Monbl. BemiecTBa MOJEKYISPHOTO U HEMOJEKYJISPHOIO
CTPOCHUS.

3Haku (CUMBOJIBI) XUMHYECKUX 3JIeMeHTOB. MHbopManus, KOTOPYHO HECyT
3HAKU XUMHUYECKUX DJIEMEHTOB. DTUMOJIOTHSl HAa3BAaHUM HEKOTOPBIX XUMHYECKHUX
anemeHToB. [lepuogmdeckas Tabnuna xumudeckux snemeHToB JI. . Menneneena:
KOPOTKONIEPUOAHBIN U JUIMHHOIIEPUOAHBIA BapuaHThl. [leproasl u rpynnel. ] naBHas
1 o0o0YHast MOATpyNIbl WK A- 1 b-rpynmnel. OTHOCUTENBHAS aTOMHASI Macca.

Xumuueckne ¢opmynbl. Wuaexkcer u  kodddumueHTsl. OTHOCUTENbHAS
MOJIEKyJIsIpHass mMacca. MaccoBas JoOJisi XMMHYECKOrO 3JIEMEHTa B COCAWHECHUMU.

Nudopmaiusi, KOTOpyro HECYT XUMUYECKHE (DOPMYJIBI.



20

BanentHocts. CtpykTypHble (OpMyJibl. XHUMHUYECKHE 3JIEMEHThl C
MOCTOSSHHOM M MEPEMEHHOW BAJIEHTHOCTHIO. BbIBOA (OpMysbl COEIUHEHUS IO
BajieHTHOCTH. OmpelieIeHue BAJICHTHOCTH XUMHUYECKOIO 3JIEMEHTa Mo (opMyiie
BemecTBa. CoCTaBiIEHUE HA3BaHUN COCTMHEHUM, COCTOSIIMX U3 JBYX XUMHUUYECKUX
AJIEMEHTOB, 110 BaJICHTHOCTU. 3aKOH ITIOCTOSIHCTBA COCTaBa BEILIECTB.

XuMHYeCKHME peakiuu. PeareHTel W TpOAYKTH peakuuu. lIpusHaku
XUMUYECKUX pPEakUMil. YCIOBUS HUX NPOTEKaHMs W TNpeKkpauieHus. Peakuuun
TOPEHHUsI. DK30TEPMUYECKUE U IHAOTEPMHUUECKNE PEAKIUU.

3aKOH COXpaHEHHs MAacChl BEIIECTB. XUMUYECKHE ypaBHEeHUs. CocTaBieHue
XUMHYECKUX ypaBHeHUH. HDOopMaIms, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukanus XuMudeckux peakluuid MO COCTaBy M YHCIYy PEareHToB U
OPOAYKTOB. THUNBI XUMHUYECKUX pEaKUWid. Peakuuu coenvHEHUus, pasyIokKEHUs,
3aMmeleHus 1 oomeHa. KatanuzaTopsl v KaTalus.

JdeMoHCTpaIuu.
e Kotekuus MaTepuanoB U U3LAEIUN U3 HUX.
e Monenu, UCTIOIB3yEMbIE Ha YpoKax (pu3uku, OUOIOTUHN U reorpaduu.
o OOBEMHBIC U IMIAPOCTEPIKHEBBIE MOJIEIIN HEKOTOPHIX XUMUYECKUX BEIIECTB.
e Moaenn KpUCTAUINYECKUX PELIETOK.
e CoOupanue mnpubopa IS TMOJYYCHHS Ta3a W TMpPOBEpPKa €ro Ha
TEPMETHUYHOCT.
e Bosronka cyxoro JibJia, noja uiu HadTaauHa.
e ArperarHble COCTOSIHUSI BOJBI.
e Paznenenue JOByX  HECMEUIMBAIOLIUXCS  KUJAKOCTEM C  MOMOIIBIO

JEINTEIIbHON BOPOHKH.

e JlucTuiursiTop U ero pabdoTa.
e VYcraHoBKa A1 QUIBTPOBaHUS U €€ padoTa.
e VYcraHOBKa /i BhIapuBaHus U e€ padora.

e Komnekuus ObITOBBIX MPUOOPOB AJisl PUIBTPOBAHUS BO3AYyXA.
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e PazneneHue Kpacdilero BeniecTBa (pomacrepa ¢ NOMOLIBI0 OyMaKHOU
xpoMartorpaduu.
e Moenu aIOTPONHBIX MOAUPUKALUN YTIEPOIa U CEPBHI.
e [lomyuyeHue o30Ha.
o Tloprpers! M. SI. Bepuemuyca u JI. M. Menneneesa.
e KopoTkonepuoaHslii W IJIMHHONEPUOAHBIM BapuaHThl Ilepuoanueckoi
cuctemsbl /1. . Menneneesa
e KoHcTpynpoBaHue ApPOCTEPKHEBBIX MOJIENIEH MOJIEKYI.
e Amnmapar Kunna.
e PaznoxxeHue GuxpomaTa aMMOHHUS.
e ['opeHue cepbl U MAarHUEBOM JICHTHI.
e [loptpersl M. B. JlomonocoBa u A. JI. JlaByasse.
e  OnbIThL, WJUTIOCTPUPYIOLIME 3aKOH COXPAHEHUSI MacChl BEILIECTB.
e [‘openue pocdopa, pacTBOpEeHUE MPOIYKTa TOPEHUS B BOJAE U HCCIIEJOBAaHUE
MOJIyYEHHOTO PacTBOPA JIAKMYCOM.
e BsaumopelicTBue COISIHON KUCIOTHI C LIMHKOM.
e [lonyuenue runpokcunaa meau(Il) u ero pasznokeHue NMpyu HarpeBaHUH.
JlaGopaTopHble ONBITHI.
1. O3HaKOMIJICHHE C KOJUICKITMEH Ta00paTOpHOM TOCY/IHI.
2. [IpoBepka mpubopa 115 TOTy4eHUs Ta30B HA TEPMETUYHOCTb.
3. O3HakoOMJICHHE ¢ MHUHEpaJaMu, 00pa3yrOIIMMU TPaHUT.
4. IlpuroToBlIeHHE TE€TEPOr€HHOM CMECH IOpPOIIKOB CEphl M XKejle3a MU HX
paszeleHue.
5. B3auMopeiicTBie pacTBOPOB XJIOPUJIOB U MOAUAOB KaJlMsl C paCTBOPOM HUTpATa
cepeopa.
6. [Tonmyuenne ruapoxcumaa meau(ll) u ero B3anmoielicTBAE ¢ CEPHON KHCIOTOM.
7. B3aumojieiicTBUE pacTBOpa CO/bI C KUCIOTOM.
8. IlpoBepka 3akOHA COXpPAHEHHsI MAcChl BEUIECTB HA MPUMEPE B3aMMOACHCTBHS

MIEJIOYU U KUCIIOTHIL.
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9. IlpoBepka 3aKOHA COXPAaHEHUS MACChl BEIIECTB Ha MpUMEpPE B3aWMOJACUCTBUS
ménoun u coiu xenesa (11).

10. PasnoxeHue Mmepokcuaa BOAOpoAa ¢ MoMolnbio okcuaa Mapranmna (I1V).
11.3amenienue xene30M MeIM B METHOM KYIIOPOCE.

IIpakTnyeckue padoThl.

1. 3nakomMcTBO ¢ sjaboparopHbiM oOopynoBaHueMm. I[lpaBuiia TeXHUKH
Oe3omacHocTH ipu paboTe B kKabuHeTe XuMuU. HekoTopbie BUIBI padoT.

2. AHanu3 mouBbl (aHAJOT Pad0Thl «OUNCTKA TTOBAPEHHON COTNY).

BaxHeiine npeacTaBuTeId HeOpranmyeckux semects. KoinyecrBeHHbIe
OTHOLIIEHUS] B XUMHH

Cocras Bo3nyxa. [lonsitue 00 00beMHOM J071€ () KOMIIOHEHTA TPUPOTHON
ra3oBoil cmecH — Bo3niyxa. Pacuer o0beMa KOMIIOHEHTA Ta30BOM CMECH T10 €T0
00beMHOM J1071€ 1 HA000POT.

Kucnopoz. O3omn. [lonyuenue kucnopona. Codupanue u pacro3HaBaHue
KHUCIIOpOoJia. XUMUYECKHE CBOMCTBA KUCIOPOAA: B3aUMOAECHCTBHE C METAINIAMH,
HEMETAJIJIAMU U CII0KHBIMU BelecTBamu. [Ipumenenue kuciopona. Kpyrosopor
KHCJIOPOJIa B IPUPOJE.

Oxcunpl. OOpazoBaHue Ha3BaHUI OKCUAOB 10 uX popmynam. CocraBieHue
dbopMy OKCHUIOB 110 MX Ha3BaHUsAM. [IpeacTaBuTENM OKCUIIOB: BOJA M YTJIEKUCIIBIN
ras, Heraui€Hasl U3BeCTb.

Bopopon B npupoae. ®uzndeckue 1 XMMHUYECKHE CBOMCTBA BOJIOPO/IA, ET0
MOJy4EHUE U IPUMEHEHUE.

KucnoTsl, ux coctaB u ux knaccudukanus. Manukatopsr. Tabnmia
pactBopuMocTu. CoJisiHasi U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHuUs. PacTBOprUMOCTH coJieil B BOJ€.

[IpencraButenu coneit: XIOpua HATPUs, KapOOHAT HATPHs, (hochaT KaTbIIUs.
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ITocTosinHas ABoranpo. KonnuectBo Bemecrsa. Moisb. MonsipHas macca.
KpaTtHble enuHUIBI U3MEPEHHS KOJIUYECTBA BEIIECTBA — MUJUIUMOJIb U KHJIOMOJIb,
MHJUTAMOJISIPHAS U KWJIOMOJISIPHASI MAaCChl BEIIECTBA.

PacyeTsl ¢ uCnonb30BaHNUEM MOHATUN «KOJIUYECTBO BEUIECTBAY, «MOJISIpHAS
Maccay, «IOCTOSIHHAsE ABOraipo».

3akoH ABoraapo. Mossipabiii 00beM ra3000pa3HbIX BEIIECTB.
OtHOcHUTENBHAS TUIOTHOCTh OAHOTO ra3a Mo ApyroMy.

KpaTtHble equHUIBI U3MEPEHNS] — MUJTUMOJISIPHBIN M KMJIIOMOJISIPHBII
00bEeMBbI Ta3000pa3HbBIX BEIIECTB.

PacyeTsl ¢ UCMOIB30BaHMEM MOHATUN «KOJIUYECTBO BEUIECTBAY, «MOJISIpHAS
Maccay, «MOJIIPHBIH 00bEM Ta30B», «IIOCTOSTHHAS ABOTaApO».

PacuyeTsl ¢ CMOIB30BaHMEM MOHATUN «KOJIUYECTBO BEUIECTBAY, «MOJISIpHAS
Maccay, «MOJIIPHBIA 00bEM Ta30B», «UYUCI0 ABOTAAPO».

I'uapocdepa. Kpyrosopot Bojibl B ipupojie. Gusnueckue 1 XUMHUIECKHE
CBOMCTBA BOJIbl: B3aUMO/JICCTBHUE C OKCUIAMU.

OcHoBaHusl, uX coctaB. PacTBopuMocTh OCHOBaHUH B Boje. I3MeHeHue
OKpPACKHM MHAMKATOPOB B 1eN0uHOM cpene. [IpeacraBurenu menoden:
TUJIPOKCHUIBI HATPUS, KA U KaJIbIIUsL.

PactBopuTens u pactBopéHHOE BemecTBO. PacTBopsl. PacTBopenue.
I'mnpartsl. MaccoBast 1011 paCTBOPEHHOTO BelleCcTBA. PacueTsl, CBA3aHHBIE C
HCTIOJIb30BAHUEM TOHATHS «MACCOBAS J10JI1 pACTBOPEHHOTO BELIECTBAY.

JdemoHcTpanum.

e OmpepeneHue CoIepKaHusl KUCIOPO/ia B BO3AYXE.
e [lonmyyeHue KUCIOPOJA PA3TOKEHUEM NIEpMaHTaHATa KaJlisl ¥ TIEPOKCHUIa

BOJOPOJA.

e CoOupaHue METOJIOM BBITCCHECHHSI BO3/TyXa U BOJIBI.
e Pacno3HaBaHHE KUCIOPOAA.
e [openue maruus, xxenesa, yrisi, cepsl U hochopa B KUCIOpPOJIE.

e Kouiexuusa okCHIOB



24

e [lomyueHue, coOupaHue u pacrno3HaBaHUE BOAOPOAA.
e ['openue Bogopoa.
e BsaumonetictBue Bojgopoaa ¢ okcuaom meau (l1).
e Konekius MUHEpambHbBIX KUCIOT.
e [IpaBuiio pa3zbaBiieHHs CEPOM KUCITOTHI.
e Komnexkuus conen.
e TalOnuia pacCTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJIE.
e HekoTopbie MeTauibl, HEMETAJIBI U COSJIMHEHUSI KOJIMYECTBOM BEIECTBa B
1 Mob.
e Mojens MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
o Komiexkusa ocHOBaHUN
JlaGopaTopHble ONBITHI.
12. TTomyTHEHUE U3BECTKOBOM BOJIBI ITPU MPOITYCKAaHUU YTIJICKHUCIIOTO rasa.
13. TlonyueHnue BoAOpO/Ia B3aUMOICHCTBHEM ITUHKA U COJITHON KUCIOTHI.
14. Pacnio3HaBaHue KUCIOT UHIUKATOPAMHU.
15. VI3meHeHune okpacky HHIUKATOPOB B IIEJIOYHOM cpejie.
16. OsHakomiieHHWE C TpemnapaTaMd JAOMAITHEH WM INKOJBbHOW aNTEeuKu —
pacTBOpaMH TEPOKCHAA BOAOPOJA, CIHPTOBOM HACTOMKM MOJAa W HAIIATHIPHOTO
crupTa.
IIpakTuyeckue padoTsbl.
3. [omyuenue, coOupanue u pacrio3HaBaHUE KUCIOPOIA.
4. Tlonyuenue, coOMpaHue M pacro3HaBaHUe BOJIOPOA.

5. IIpuroToBieHue pacTBOPOB COJIEH C MX 3aJaHHON MacCOBOM JOJIEH.

OCHOBHBIE KJIacChl HEOPTAHUYECKUX COeTHHEHH I
O6o0menne cBeneHnid 00 OKCHaaX, UX KiIacCU(HUKAIUKA, Ha3BaHHUIX U

cBoricTBaxX. CrmocoOBI MOTyYeHUS OKCUIOB
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OcHoBaHus, uxX Ki1accu(pukalys, Ha3BaHUsA U CBoOMcTBa. B3aumoneicTeue ¢
KUCJIOTaMH, KHCJIOTHBIMU OKCHAAMHU U COJIAMHU. Pa3nokeHue HEepacTBOPUMBIX
ocHoBaHUM. CrI0OCOOBI OJTYYEHUsI OCHOBAHUH.

Kucnotsl, ux xnaccudukanus u HazBaHus. OOImIKMe XMMHUYECKHUE CBOMCTBA
KHUCJIOT. B3auMoaeicTBHE KHUCIOT C METAUIAMH. OJIEKTPOXUMHYECKUUA P
HalpsDKEHUW METayuloB. B3aumoaencTBue KHUCIOT € OKCUIAAMHM  METaJIOB.
B3aumopelicTBue KHUCIOT C OCHOBAaHMSIMM — PpEaKIUsl HEUTpaIU3aLMU.
BzaumoneiictBue  kucnor ¢ consaMmu. llomydeHue — OECKHCIOPOJHBIX U
KHCJIOPOACOAEPKAIIUX KUCIIOT.

Conu, ux knaccudukamus 1 cBocTBa. BzaumoelicTBue coneit ¢ MetTaaaMu,
O0COOCHHOCTHU 3TUX peakiuil. BzaumoaeiicTBue cosieli ¢ COMIMH.

I'enetndeckue psapl MeTalla U HeMmeTana. ['eHeThdeckas CBSI3b MEXKIY
KJIacCCaMHM HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHbIe ONBITHI.
17. B3zauMoaencTBre OKCHIa KaJIbIUs C BOIOM.
18. ITomyTHEHHE N3BECTKOBOM BOJIBI.
19. Peakus HelTpaau3aiuy.
20. TTonryuenue ruapoxcuaa meau (1) u ero B3auMoaeiicTBHE ¢ KUCIOTOM.
21. Paznoxenne rugpokcuaa meau (1) mpu HarpeBanum.
22. BzanuMoIencTBIE KUCIOT C METAJUIAMU.
23. B3anmoieiicTBHE KUCIOT C COISIMU.
24. O3HaKOMJIEHHE C KOJUIEKIIHEH COoMeH.
25. BzanmogetictBue cynbdata meau (II) ¢ xemnesom.
26. B3anmojiericTBHE CONEH C COMSIMMU.
27. 'eneTnyeckas CBsI3b HA IPUMEPE COCTMHCHUIN MEIH.
IIpakTuyeckue padoThl
6. Pemmenne skciepuMeHTaIbHBIX 3a/1a4.
IHepuognueckuii 3akoH u [lepuognueckasi cucreMa XUMHUYECKUX 3JIEMEHTOB

.. MeHpe/ieeBa U CTPOEHHE aTOMA
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EcrecTtBeHHBIE CeMeNCTBA XMMHYECKUX JJIEMEHTOB: IIEJIOYHBIE U
IIEJIOYHO3EMENbHBIE METaJUIbl, TaJIOr€Hbl, HWHEPTHbIE (OJaropoAHbIe) Tas3bl.
AmpotepHOCTh. AM(OTEpPHBIE OKCHIBI U TUAPOKCHIbI. KOMITJIEKCHBIE COMH.

Otkpeitue [I. 1. MenneneeBbiM lleproanueckoro 3akoHa M CO3[JaHHE UM
[Tepunoaruueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

AToMBI Kak ¢opma CYIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE
CBEJICHUA O CTPOEHHMHU aTOMOB. JlOKa3aTenbCTBA CIIOKHOCTH CTPOEHUSI aTOMOB.
Omnebitel Pezepdopna. [Tnanerapuas Mojienb CTpOSHUS aToMa.

CocTtaB aTOMHBIX SA€P: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAsE aTOMHAs
Macca. B3auMOCBsI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHUTEJIbHAsI aTOMHAas
Maccay.

Muxkpomup. OnekTpoHbl. CTpoe€HuE JJIEKTPOHHBIX YpPOBHEH aTOMOB
xumudyeckux dieMeHToB NoeNoe 1-20. Tlonsitue o 3aBepIIEeHHOM JJIEKTPOHHOM
YPOBHE.

N3oTonel. @Pusnyeckuid CMbICH CUMBOJMKHM [leproanuecko CUCTEMBI.
CoBpemennasi popmynupoBka Ilepuoanueckoro 3akoHa. V3MeHEHHsS CBOMNCTB
AJIIEMEHTOB B MIEPHUOJaX U IPYINaX, Kak (GYHKIUS CTPOCHHUS DJIEKTPOHHBIX 000JI0YEK
aTOMOB.

XapaKkTepuCTUKAa DJJIEMEHTa-MeTayla W d3JEMEHTa-HeMeTaula 10 UX
noJoxkeHuo B llepuwoamueckor cucreme xumuyeckux snemeHntoB . U
Menneneesa.

JlemoHcTpanum.
e Pasnuynbie GOpPMBI TAOIHI] TIEPUOTUIECKON CUCTEMBI.
e Mopgenmupoanue nocrpoenus Ilepumonnueckor  cucremsr  J[. W

Menneneesa.

e Mogenn aTOMOB XUMHUYECKHUX JJIEMEHTOB.
e Moenu aTOMOB 3JIeMEHTOB 1—3-T0 mepruo0B
JlaGopaTopHbIe ONBITHI.

28. Ilonydenne aMm(poTEepHOTO THIPOKCHUIA U UCCIICIOBAHNE €TI0 CBONCTB.
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Xumuveckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKINH

Nonnass xumuueckas cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMH METAVIOB U
HeMeTaioB. CxeMbl 00pa3oBaHHsS HMOHHOM CBA3U Uil OWHApPHBIX COEIUHEHUU.
NonHble Kpuctamimyeckue peméTku U (pu3nueckue CBOWCTBA BEIIECTB C ITUM
TUnoM peméTok. [lonstre o GopMyabHON e1MHUIIE BEIIECTBA.

KoBanenTHass xumuueckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE (POPMYIIBI.
[Tonsitue o BasieHTHOCTH. KoBaneHnTHas HemossipHas cBsi3b. CxeMbl oOpa3oBaHUs
KOBAJICHTHOM CBSI3M IS OWHAPHBIX COEAMHEHUN. MONEKyJIsIpHbIE W aTOMHBIC
KPUCTAJUIMYECKUE PEIIETKHU, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTpOOTPUIATENBHOCTb. PsAl syekTpooTpuuarenbHocTH. KoBaneHTHas
noJisipHasi XuUMHU4YecKas CBsS3b. Jlumonb. Cxembl 00pa3oBaHHs KOBaJECHTHOMU
MOJIIPHOW  CBSI3W JUISI OWMHApHBIX COEAWHEHUN. MOJeKyIsIpHblE W aTOMHBIC
KPUCTAJUIMYECKUE PEIIETKHU, U CBOWCTBA BELIECTB C 3TUM TUIIOM PELIETOK.

Meranueckass XUMUUYECKasl CBSI3b M METAJUIMYECKas KpUCTaJUIM4yecKas
pemérka. CBOHCTBa BEIIECTB C 3THUM TUNOM peméTok. EnuHas npupona
XUMHUYECKHUX CBSA3EH.

Crenenp okucieHusi. CpaBHEHHUE CTENEHU OKHCICHHS W BAJIEHTHOCTH.
[IpaBuna pacuéra cTeneHe OKUCICHUS 10 GopMysiaM XUMHYECKUX COCTUHEHUH.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTeneHen
OKHUCJICHHSI ISl DJIEMEHTOB, OOpa3ymoIIMX BENIECTBA Pa3HBIX KJIAcCOB. Peakmuu
MOHHOTO OOMEHA M OKHCIIUTEIhbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTAHOBUTEINIb, OKHUCJIEHHE U BoccTaHoBieHHE. (CoOcCTaBieHUE ypaBHEHUI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM 3JIEKTPOHHOr0 OanaHca.
JdeMoHCTpanIuu.

e Buneodparments! u cnaiiapl «MloHHAasT XUMHUYECKas! CBA3HY.
e Kosuteknus BemecTs ¢ HOHHOM XUMUYECKOU CBA3BIO.
e Moaenn HOHHBIX KPUCTAIUNIMYECKUX PEUIETOK.

e Buneodparmentsl u cnaiinpl «kKoBajieHTHasE XUMHYECKAs CBI3bY.
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e KoJekuus BemecTB MOJEKYIIPHOTO U aTOMHOIO CTPOEHHS.
e Moaenu MOJIEKYISIPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
e BuneopparMeHTsl 1 crnaiiipl «MeTamyeckas XUMUYECKask CBSI3bY.
o Komtekuus «MeTabl U CILUIaBbI».
e BsaumojelcTBHE IIMHKA C CEPOM, COMTHOM KHCa0TOH, Ximopuaom meau (11).
e [openue marsusi.
e B3anmoAencTBUE XJIOPHOU U CEPOBOIOPOIHON BOIBI.
JlaGopaTopHbIe ONBITHI.

29. MsroromieHue MOJEIH, UIUTIOCTPUPYIOLIEH CBOMCTBA METAINIMYECKOMN CBS3H

9 kJacc
IToBTOpEeHMe U 0000IeHNEe CBEIeHUIT O Kypcy 8-ro KJjiacca

bunapubie coenunenus. OKcuabl coeodpas3yolre 1 Hecoieoopas3yolue.
['unpoxcuasl: ocHOBaHUs, aM(poTepHbIe, KUCI0Thl. CpelHne, KHUCIbIEe, OCHOBHBIC
COJIH.

O6oOmienue cBeaeHU o0 XxuMuueckux peaknusax. Kiaccudukanus
XUMHUYECKUX PEAKILHiI [10 pa3IMYHBIM OCHOBAHHUSAM: COCTABY U YHCIY PEArUPYIOIINX
U 00pa3yrouXcs BEIIECTB, TEIIoBoMY 3¢ (deKTy, HampaBiIeHUIO, H3MEHEHUIO
CTeTICHEH OKHCIIEHUS SJIEMEHTOB, OOpa3ymoIIMX pearupyrollre BemecTna, (dase,
UCIIOJIb30BAHUIO KaTaau3aTopa.

[TonaTne o ckopoctn xumMuueckoW peakunu. DakToppl, BIMAIOIIHAE HA
CKOPOCTh XMMHUYECKHX PEaklUHil: NpUpojila pearupyrolnx BeEIIeCTB, UX
KOHIIEHTpAIMs, TEMIEpaTypa, IO b CONMPUKOCHOBEHHUS, HAJTUYNE KaTalu3aTopa.
Karanus.

JdeMoHCTpanIuu.
e O3HakoMJIEHHE C KOJJIEKIIUSIMUA METAJJIOB U HEMETAILIIOB.
e O3HaKOMJIEHHE C KOJUIEKIUSIMH OKCUIOB, KUCIIOT U COJIEH.
e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMU OT MPUPOJIbl pearupyromumx

BCIICCTB.
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e 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEaAKIMU OT KOHIICHTpAINU
pearupyrommx BEeIIeCTB.
e 3aBUCHMOCTH CKOpPOCTH XUMHUYECKOU peakiuu OT  IUIOWIAJH
CONPUKOCHOBEHHUSI PEarupyrolnX BeMECTB («KUTISIIUAMN CION»).
e 3aBUCUMOCTh CKOPOCTHM  XHUMHUYECKOM peakuuu OT TeMIepaTyphl
pearupyrommx BEIeCTB.
JlaGopaTopHbIe ONBITHI.
1. BzaumopelicTBue aMMHuaKka v XJOpOBOAOPOIA.
2. Peakuust HeHTpanu3alum.
3. Habnrogenue termnoBoro 3¢ dekra peakiiui HeUTpanu3anuu.
4. B3aumojeicTBrE cepHOM KHCI0ThI ¢ okcuaoM meau (I1).
5. Paznoskenue nmepokcuia BoJI0opo/ia ¢ TOMOIIBIO KaTajdasbl KapTodes
6. 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOM PEaKIIUy OT MPHUPOIbI pearupyommx
BEIIIECTB Ha MIPUMEPE B3aUMOJICHCTBUSI paCTBOPOB THOCYJIb(aTa HATPUS U
xjopuaa 6apusi, THOCYIb(aTa HATPHUS U COISTHON KUCIIOTHI.
/. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMU OT IPUPOJIbl METAIIOB MIPU UX
B3aUMOJIECHICTBUHU C COJISTHON KUCIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XUMHUUYECKOMN PEAKIIMK OT MIPUPOJIBI KHCIIOT MIPH
B3aMOJIEICTBUH UX C JKEIIE30M.
9. 3aBHCUMOCTBH CKOPOCTH XMMHUYECKOMN PEAKIIMH OT TEMIIePATYPHI.
10.3aBUCHUMOCTB CKOPOCTH XMMUUYECKON PEAKIIUUA OT KOHIIEHTPAIIUH.
11. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIUM OT IUIOMIAIN COPUKOCHOBEHUS
pearupyromnmx BemecTs.

12. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM pPEaKIIuu OT KaTaau3aTopa.

XuMHu4ecKne peakuy B pacTBOPAaX 3JeKTPOJIHUTOB
[TorsitTue 00  DIEKTPONUTUYECKOW  JAUCCONMANMU. DJEKTPOJIUTHI |

HCOJICKTPOJIMNTHI. MexaHu3m I[I/ICCOI_[I/IaI_[I/Iﬁ QJICKTPOJINTOB C Ppa3IM4HBIM
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xapakTepoMm CBsi3U. CTeneHb JNEKTPOIUTHYECKOW auccounanuu. CHUIIbHBIE U
c1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE  MOJIOKEHUSI TEOPUM  DICKTPOJIUTUUYECKONM  JTUCCOLUALUU.
Knaccudukanus wOHOB M uX cBoMcTBAa. KHCIOTBI, OCHOBaHUSI M COJU Kak
anekTposuThl. X kiaccudukanus u TUCcCouarms.

OO6mue XMMHYECKHUE CBOMCTBA KHUCJIOT: U3MEHEHHE OKPACKH MHAMKATOPOB,
B3aMMO/JICMCTBUE C METAJUIAMU, OKCUJIAMU U TUAPOKCHAAMU METAIJIOB U COJISIMHU.
MonekynsipHbile ¥ HWOHHBIE (TIOJIHBIE W COKpAIIEHHBIE) YpaBHEHMS PEaKIIMi.
XUMUYECKUNA CMBICII COKPALIEHHBIX YPAaBHEHUU. Y CIIOBUS IPOTEKAHUS PEAKLUN
MEXK]y AJIEKTPOJIUTAMU JI0 KOHIIA. Psii aKTUBHOCTH METAJLIOB.

OOmue XMMHYECKHE CBOMCTBA IIENOYECH: B3aMMOJIEHMCTBHE C KHCJIOTAMH,
OKCHJIaMH HEMETaJlIoB, cosiMu. OO0IMe XMMHUYECKHE CBOMCTBAa HEPACTBOPHUMBIX
OCHOBAaHMI: B3aUMOJICUCTBUE C KUCIOTaMU, pPa3jI0KeHHUE MPU HArPEBAHUHU.

OO0mue XUMUYECKHE CBOMCTBA CpEIHHX COJIeH: B3aUMOJECUCTBHE C
KHMCJIOTAMHU, ILIEJI0YaMU, COJISIMA U MeTajulaMu. B3anmoaencTBue KUCIbIX COJIen COo
IEJI0YaAMU.

IM'uaponus, kak 0OMEeHHOE B3aMMOACHCTBHE cojiel ¢ Boaou. ['uaponus comu
CWJIBHOTO OCHOBAaHMSI U CJIa00¥l KUCIOTHL. ['Maponu3 coiu cnaboro OCHOBaHUS H
cunbHOU KucnoThl. [kana pH.

CBolicTBa KHUCIIOT, OCHOBaHHUM, OKCHJOB U COJIEH B CBE€TE TEOpPHUU
AIEKTPOIUTHYECKON TUCCOLMALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUHM.
JlemoHcTpanum.

e lcnpiTaHHE BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTh
e 3aBHUCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHIICHTPAIUH.
e JIBMKEHHE OKpAIICHHBIX HOHOB B 3JIEKTPUYECKOM IT10JIE
e OrmnpeneneHre xapakTepa Cpebl B pacTBOPax COJICH.
JlabGopaTopHbIe ONBITHI.

13. Jluccormarus c1abbIX AIEKTPOIUTOB HA MPUMEPE YKCYCHON KHUCIIOTHI.
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14. I3meHeHne OKpacKu MHIUKATOPOB B KUCJIOTHOU Cpe/ie.
15.Peakuus HelTpanu3auuy pacTBOpa HIENOYHN Pa3IMYHBIMU KUCIOTAMHU.
16. ITonyuenue rugpokcuna menu(ll) u ero B3auMoelcTBHE C pa3TMYHBIMU
KHUCJIOTaMH.
17. BzaumopeiicTBre CHIIBHBIX KHCIOT ¢ okcuaoM meau(Il).
18-20. BzaumopeiicTBUE KUCIOT C METAJIJIaMHU.
21. KayecTBeHHas peakiys Ha KapOOHAT-UOH.
22. [lonyueHue CTyHSI KPEMHUEBOU KUCITOTHI.
23. KadecTBeHHas peakiys Ha XJIOPU/I- WIH CyJIb(aT-uOHbBI
24. I3aMmeHeHue OKpacky WHJIUKATOPOB B IIEITIOYHOM cpe/ie.
25. B3auMojericTBuE 1IeI04uel ¢ yrIeKUCIBIM Ta30M.
26. KauecTBeHHas peakiius Ha KaTHOH aMMOHHSI.
27. Ilonyuenue ruapokcuna menu(ll) u ero paznoxenue.
28. B3anMojericTBiue KapOOHATOB C KUCIIOTAMU.
29. [Tomyuenue rugpokcuna xemnesa(Ill).
30. B3zaumoeiicTBue xeneza ¢ pactBopom cyibdara meau(Il)
IIpakTUyeckue padoThI
1. CBoiicTBa KUCIIOT, OCHOBAHM M, OKCUOB U COJICH B CBETE TCOPUU
ANEKTPOJIUTHYECKON JUCCOUMALIUHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuin
HeMeTa/uibl 1 MX COeIMHEHUSA

CrpoeHue aToMOB HEMETAJUIOB U UX MojoxeHue B [lepuoanueckoii cucreme.
Psn snexrpoorpunarenbHocTi. Kpuctannuueckue peméTkl HeMETalIoB
— IMPOCTBIX BEWIECTB. AJiioTponuss W €€ npuurHbl. PU3NYECKUE CBOMCTBA
HeMeTauioB. OOIMe XWMHYECKHE CBOWCTBA HEMETAJJIOB: OKHCIUTEIbHBIC H
BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTtpoeHne UX aTOMOB M MOJeKyJd. DU3NYECKHE U XUMHUYECKHUE

CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB TaJlOTEHOB B
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3aBUCHUMOCTH OT UX IoJiokeHus B llepuommueckon cucreme. Haxoxnaenue
rajoreHOB B IPUPOJIE U UX MOJYYEHNUE. 3HAUEHUE U IPUMEHEHUE TaJOT€HOB.

['anoreHoBogOpoABl M COOTBETCTBYIOIIME WM KHCIOTHI: IIJJABUKOBAs,
coJisiHas, OpOMOBOAOpOJHAs, HoxoBoAoponaHas. [amorenunbl. KauecTBeHHBIE
peakuUy Ha TalOreHUJ-UOHbL. [IpUMEHEHHE COEOUHEHUN TaJOreHOB M HX
Ouosiorudeckas posb.

O6mas xapaktepuctuka 31eMeHToB VI A — rpynmel. Cepa B mipupojie u eé
noJiydeHue. AJUIOTPONHBIE MOJU(PUKAIMU CEePbl U UX CBONCTBA. XHUMHUYECKUE
CBOMCTBA CEPBI U €€ NPUMEHEHUE.

CepoBoIOpOI: CTPOCHHUE MOJIEKYJIbI, (PU3MUECKUE U XUMHUYECKHUE, TOTyUeHHE
u 3HaueHue. CepoBosiopoiHas kuciaota. Cynbpuasl u ux 3HadeHue. JIroMuHOGOPHI.

Oxcun cepwi(IV), cepuucras xuciora, cynb@utsl. KauecTBeHHas peaxuus
Ha CyIb(UT-UOH.

Oxcun cepsi(VI), cepnas kwucnota, cyiabdarel. Kpucramioruaparsl.
KauectBeHnHas peakius Ha cyiab(haT-uoH.

CepHast KUCJIOTa — CHJIBHBIN AnekTposut. CBoOMCTBA pa3daBiIeHHON cepHOM
KHUCJIOThI, KAK TUIIMYHON KHCIIOTBHI: B3aUMOJICUCTBUE C METAIUIAMH, OCHOBHBIMHU U
aM(pOTEpPHBIMU OKCHIAMH, OCHOBAHUSIMHU U aM(OTEPHBIMU TUIPOKCUAAMH, COJIIMH.
KauectBeHHas peakuus Ha CyibhaT-HOH.

OO6mast xapakTepucTuka 3J1eMeHTOB VA Tpynnbl. A30T, CTpOGHHE aToMa U
MoseKyiabl. PU3NYecKre U XUMUYECKHE CBOMCTBAa U MPUMEHEHHUE a30Ta. A30T B
MPUPOE U €r0 OMOIOTHYECKAs POIIb.

AMMUHaK, CTpOE€HUE MOJEKYJBI U (PU3NYecKre CBOMCTBA. AMMUayHasi BOJa,
HAIIATBIPHBIA COUPT, TUApPAT aMMuaka. J{OHOPHO-aKUENTOPHBIM MEXaHWU3M
oOpa3oBaHus KaTHOHAa aMMOHUsS. BocctaHoBuTenbHBIE CBOIiCTBA amMuaka. Conu
aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakuus Ha KaTHOH AaMMOHHSL.

Oxkcuapl azora: HecoueoOpa3yrollre U KUCIOTHbIE. A30THCTas KUCIOTa U

HUTPUTHL. A30THAsI KUCJIOTA, €€ MOJy4YeHue U CBoMcTBa. Hutparsl.
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®ocdop, crpoenue aroma u amwtorponus. Dochuasl. Pochun. Oxcun
docdhopa(V) u oprodhochopnas kucinora. Docharsl. DochopHbie ynoOpeHUs.
NHcekTuuabL.

O61mas xapakTepucTuka 31eMeHToB [V A- rpynmbl: 0COOEHHOCTH CTPOCHHUS
aTOMOB, IIPOCTHIX BEIIECTB U COETMHEHUI B 3aBUCUMOCTH OT MOJIOKEHUSIIIEMEHTOB
B Ilepuonuueckoit cucteme. Yriaepona. AJUIOTPOIHbIE MOAU(UKALMK: aaMmas,
rpadgur. AMOpQHBIIA yriepoa M €ro copra: caxa, aKTUBUPOBAHHBIM YroJb.
Ancopbiusi. Xumudeckue cBoicTBa yriaepoja. KokcoxuMmuueckoe mpou3BOACTBO
u ero npoaykius. Kapouasl.

Oxkcun yrinepona(Il): ctpoenue Mosekysibl, MoJaydeHue u ero corcTra. Okcu
yraepoaa(IV): cTpoenue MoOJeKysbl, MOJYyY€HHE M €ro CBOMCTBA. YTOJIbHAS
kucnota. Coiu yrojbHOM KUCIOTHI: KapOOHAaThl U TUApoKapOoHaThl. TexHuueckas u
NULIEBAS COMA.

Heoprannueckne u opraHM4YecKHe BEIIECTBA. YTJIEBOJOPOAbl. XUMUYECKOE
CTPOCHHE OPraHUYECKUX BEIIECTB, KaK MOPSAJOK COCUHEHHS] aTOMOB B MOJIEKYJIE
110 BaJI€HTHOCTH.

MeraH, 3TaH, KaK NpEESbHbIE YIIIEBOJAOPOAbl. JTUJIEH U alleTUJIEH, Kak
HemnpeaenbHble  (HEHACBIIIEHHBIE) YIVIEBOAOPOABL. ['OpeHue yriieBoIOpOJIOB.
KauecTBeHHbIE peakliy Ha HEMPEAEIbHbBIE COEAUHEHNUS.

OTUJIOBBIA CIHUPT, €ro TMOJIyYeHHE, NPUMEHEHHE U (PU3NOJIOTHYECKOE
nercrBue. TpexaromHbli cnupt raunepuH. KauyectBeHHass peakuus Ha
MHOTOATOMHBIE CIIUPTHL. YKCYCHasl — MPEICTAaBUTENh Kacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoeHne ero aroma u cBoWcTBa. KpeMHui B mNpupoIe.
Cununmasl u cunad. Okeup kpeMuusi(IV). Kpemuuesas kuciora u e€ conu.

[IpomsBogcTBo  crekna w ueMmenra.  lIpoaykuusa — cuUiMKaTHOM
MIPOMBINIJICHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuKa, dhapdop, dasac. Onruueckoe

BOJIOKHO.
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Hemeramner B npupone. dpaknuoHHas NEPETOHKA KXUIAKOrO BO3/yXa, Kak
croco0 Moy4yeHus KUCIopoja, a3ora, aproHa. llomyuenue docdopa, kpemHus,
XJIOpa, 10/a. DNEKTPOJIN3 PACTBOPOB.

[Tony4yeHue cepHOW KHUCIOTBI: CBIPbE, XUMHU3M, TEXHOJOIMYECKas CXeMa,
METOJI KHUIIAILIEro CJOs, MPUHUHUIIBI TEIUIO0OMEHa, NTPOTUBOTOKA U IUPKYJISLHUU.
Oneym. [Ipon3BOACTBO aMMHUaKa: ChIpbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMa.

JdemoHcTpanumn

e Komnekuus HeMeTamios.

L4 MOI[GJII/I KpUCTAJUIMYCCKUX peIJ_IéTOK HEMCTAJIJIOB: ATOMHBIC n

MOJIEKYJISIPHBIE.

e (30HATOP W MPUHITUIIBI €T0 PAOOTHI.

e [‘opeHue HEMETAIUIOB — MPOCTHIX BEIIECTB: cepbl, (hocdopa, TpeBEeCHOTO
YIS,

e (OO0pa3Iibpl raJIOreHOB — MPOCTHIX BEIIECTB.

e B3anMoaelcTBUE TAION€HOB C METAIAMM.

e BriTecHeHHE XJI0pa OpOMOM HIIM MO/Ia U3 PACTBOPOB UX COJIEH

e KoJutekuusi MpUpOIHBIX COEUHEHUH XJI0Pa.

e B3anmoaelcTBUE CEPhI C METAJIIIAMMU.

e ['opeHue cepbl B KUCIOPOJIE

o Komneknus cyabOUIHbIX pY/I.

o KauecTBeHHas peakuus Ha CyIbPUI-HOH

e (OO0eciBeyrBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTBHIM Ta30M.

e BzaumopelcTBHE KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJBIO.

e (OOyrnuBaHWe OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOU

KHCJIOTOM.
e Jluarpamma «CocTaB BO3AyXa»
e Buneodparments u cnaiapl «[Ituubu 6azapei»
e [lonmyueHue, coOupanue U pacrio3HaBaHUE aMMHUaKa

e Paznoxenue Ouxpomata aMMOHHUS
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B3aumonencTBre KOHUEHTPUPOBAHHON a30THOM KUCIIOTBI C MEJIBIO
I'openne u€pHoro nopoxa

Pa3noxeHne HUTpaTa Kajnusi U TOPEHUE APEBECHOIO YTOIbKa B HEM
OG6pas1bl TpUPOIHBIX coenuHeHui dpocdopa.

I'openue dpocdopa Ha BO3AyXE U B KUCIOPOJIE.

[Tonyuenue Genoro gocdopa 1 UCTIBITAHUE €TO CBONCTB
Komnexus «O0pa3iibl NpUPOIHBIX COEAMHEHUH YTIIepO1ar

Iloptper H. . 3enunckoro. llornomenue aKTUBUPOBAHHBIM YTIJIEM

pacTBOPEHHBIX BEIIECTB WM T'a30B.

Y CcTponCcTBO IPOTHUBOTA3A

Mojenu MOJIeKyJ1 ME€TaHa, 3TaHa, TUJICHA U alleTUJICHA.

B3aumopeiictBue 3TriieH ¢ OpOMHON BOJOW M PacTBOPOM I€pMaHraHarta
KaJIus.

OO61mIue XMMUYECKUE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCTOTHI
KauecTBeHHast peakiiusg Ha MHOTOATOMHBIE€ CITUPTHI

Komnexmus «O0pa3isl MpUPOAHBIX COSAUHEHUM KPEMHUS

Konneknus crekmna, kepaMUKd, HEMEHTA U U3IEIUNA U3 HUX

Kosnekust npoayKIuu CUIIMKaTHON MTPOMBIIIJIEHHOCTH

BuneodparmenTs! u cnaiinbl «IIpon3BoACTBO CTEKIIA U IIEMEHTA
Konneknus «IIpupoaHbie COETUHEHUS HEMETAIIOBY

BuneodparmenTs! u cinaiasl «@pakiMOHHAS TIEPETOHKA KUIKOTO BO3TyXa»

Buneodpparmentsr u chaidgel «llomydeHue Bomopoma, KHCIOpoJa H

TaJIOT€HOB AJIEKTPOIUTUIECKUM CTIOCOOOM)

Mojenu annapaToB sl IPOU3BOCTBA CEPHOU KHCIIOTHI.
Mojenp KUISIMEro Cios.

Mojienb KOJIOHHBI CUHTE3a aMMHAKa.

Buneodparmentst u cnaiibl «I[pou3BoACTBO CEPHOUN KUCTOTHD

BuneodparmenTs! u cnaiiabl «IIpon3BoacTBO aMMHuakay
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e Komnexuus «CpIpb€ IS MOTYyYEHUS] CEPHOU KUCIOTHD)
JlabopaTopHbIe ONBITHI
31. Pacrio3HaBaHue rajJoreHu-MOHOB
32. KauecTBeHHbIE peaKIMi Ha CyIb(paT-UOHbI
33. KauecTBeHHas peakuusi HA KATHOH aMMOHUS
34. XuMuyeckrue CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA
35. KauecTBeHHbIe peakiiuu Ha pocdaT-uoH
36. [Tonyuyenue U CBOMCTBA YTOIbHON KUCIOTHI
37. KauecTBeHHas peakuus Ha KapOOHAT-UOH
38. IIpornyckanue yriaekucioro ra3a 4yepes3 pacTBOp CUIIMKATa HaTPUs
IIpakTyeckue padoThI
2. 3yuenue CBOMCTB COJITHON KHUCTIOTHI
3. 3y4yeHue CBOMCTB CEpHOM KHUCTOTHI
4. ITonyueHne aMMHaKka U U3y4EHHUE €ro CBONCTB
5. [losmyuyenue yriekucioro ra3a i U3y4eHUe €ro CBOMCTB

Metajuibl M ux coequHerus (16 u)

[Tonmoxxenne meramioB B Ilepuoanyueckoit cucteMe XuMHUYeCKux 3jieMeHToB Jl. M.
MeHnpneneeBa, CTpOGHME HX aTOMOB M KpPUCTALUIOB. MeTalMyeckas CBs3b H
MeTaJInyecKas KpUcTajmmdeckas pemérka. dusudeckue CBONCTBA METAIIOB:
AJIEKTPO- M TEIUIONPOBOJHOCTb, OTPAXKAIOWIAs CIOCOOHOCTh, IJIACTUYHOCTD.
CrinaBbl U€pHBIE U LIBETHBIE.
Mertamiapl Kak BOCCTAHOBUTENU. OJEKTPOXMMHYECKUW PSANl  HaANpPSKEHH.
B3anmogencTBue MeTauioB ¢ HEMETaulaMU, OKCHUIAMH, KHUCIOTaMH, COJIAMM.
AJTIOMHHOTEPMUS.
Okcuzpl M THUAPOKCHIBI IIEJOYHBIX METAJUIOB, WX IOJYyYE€HHE, CBOMCTBA,
IIPUMEHEHUE. Ba)KHEHUIINE COJM IIENOYHBIX METAJUIOB, UX 3HAYCHHE B JKMBOM U

HEKHMBOU MPUPOJIE U B )KU3HU YEITOBEKA.
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OKcuabl ¥ THAPOKCUBI HIETOYHO3EMENBHBIX METAJNIOB, UX MOJIYy4YE€HUE, CBOMCTBA
U IIpUMeHeHre. BaxxHenmme coyiv mENOYHO-3EMENbHBIX METAIUIOB, UX 3HAUYCHUE B
MIPUPOJIC U KU3HU YesioBeka. KapOoHaThl U THAPOKApOOHATHI KaIbIIUsL.
XKéctkocTh BOABI: BpeMeHHasi U mocTossHHasA. CrocoObl yCTpaHEHUs BPEMEHHOU
xecTkocTh. CrocoObl yCTpaHEHUs MOCTOSTHHON KECTKOCTH. VIOHUTHI.
CoenuHeHHs allOMUHUS B OpUpoje. XUMHUYECKHE CBOMCTBA aJIIOMUHUS.
Oco0eHHOCTH OKCHJIa M THAPOKCHAA ATIOMHHHUS KaK amM(GOTEPHBIX COCIUHECHUI.
Baxueiiue conu anroMunust (Xjgopu, cyinbdar).
OcobenHocTu cTpoeHUs aToma kejesa. JKene3o B mpupoje. Baxkueiimue pynbl
xene3a. [lonmydenue uyryna u cranu. Oxcuasl u ruapokcuasl sxenesa(ll) u (I0).
Comu xkene3a(Il) u (I11). OOHapykeHHE HOHOB KaTHOHOB JKejie3a B PacTBODE.
3HayeHUE COCAUHECHUN Keme3a.
Koppo3ust xumudeckasi ¥ 3JIeKTpPOXUMHUYECKasl. 3allluTa META/JIOB OT KOPPO3HUH.
Meranisl B mpupojie: B CBOOOTHOM BUJIE U B BUJE coeanHeHuil. [lonarue o
METaJUTypruu. UépHas w© 1BETHas METAJLUIYprHusl. [Tupomeramnyprus,
TUAPOMETAILTYPrusi, dyekTpomeTamutyprus. JJomennsiii nponecc. Ilepepabotka
YyryHa B CTaJlb. DJIEKTPOJIN3 PACILIABOB.
JdeMoHCcTpamuun

e BsanmopeicTBUE HATPHsl, TUTHS U KaJIbLUs C BOJIOM.

e ['opeHue HaTpus, MarHus U Keje3a B KUCIOPOZE.

e Bcnblmka TEpMUTHON CMECH.

e BzaumopelicTBHE CMECH ITOPOILIKOB CEPHI U JKEJI€3a, [IMHKA U CEPBI.

e BsauMmojelcTBHE aIIOMUHUS C KMCIOTaMU, IIIeJI0YaMU U BOJOM.

e BzaummopelcTBHE kKelie3a U MEAU C XJIOPOM.

e BzaumopeiicTBre MenM ¢ KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOW M a30THOM

KHCIIOTOH (pa30aBiIeHHON U KOHIICHTPHUPOBAHHOM).
e (Okpacka MJIaMeHH COeTMHEHUSIMHU 1ETOYHBIX METAJIJIOB
e (Okpacka IJIaMEHU COCTUHEHUAMU METOYHO3EMETBbHBIX METAJIOB

e [‘amenune u3BeCTH BOOOM.
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ITony4yenue XECTKOM BOABI B3aUMOJCHCTBUEM YIJIEKUCIIOIO C U3BECTKOBOU
BOJIOM.

VYcrpaneHue BpeMEHHOM KECTKOCTH KUTISTYCHUEM U JOOABKOW COJIBI.
YcrpaHneHue MoCTOSTHHON KECTKOCTH I00ABKOM COJIBI.

NoHuThI 1 IpUHIUTT UX 1eUCTBUA (BUACOPPATMEHT).

Komnexkuus npupoaHbIX COETUHEHUN aTlOMUHUSL.

Buneodparments! u cinaiiibl «OKCHI alFOMUHUS U €70 MOJIUDUKAITTN.

HOJ’IyquI/Ie aM(I)OTepHOFO TUAPOKCHUIA aJIIOMUHUSA U UCCIICAOBAHUC CTO

CBOWCTB
Komneknua «XuMuuecknue NICTOYHUKHU TOKA))

PGSyJIBTaTBI JJIUTCIIBHOI'O 3KCIICPUMCHTA 110 U3YUCHUIO KOPPO3UU CTAJIIBHBIX

U3JIEJIMH B 3aBUCUMOCTH OT YCJIOBUM MPOLIECCOB
Boccranosnenue meau u3 oxkcuna meau(Il) Bogopoaom
BuneodparmenTst u cnaiiasl «IIpon3BoACTBO UyryHa U CTaIN
BuneodparmenTs! u cnaiabl «M3aenus U3 4yryHa u CTajiny

BuneodparmenTs! u cnaiabl «II[pou3BoACTBO aTFOMUHHS

JlaGopaTopHble ONbITHI

39. B3aumoeiicTBue xenesa ¢ pactBopom cyibdara meau(Il)
40. IlonydeHre N3BECTKOBOM BOJIBI U OTIBITHI C HEH

41. Tlonyuenue runpokcunon xenesa(ll) u (III)
42.KayecTBeHHbIEC PEAKI[MU Ha KATUOHBI jKeje3a
IIpakTuyeckue padoThl

6. [Tomy4yeHue >kecTKOM BOJBI U CIIOCOOBI €€ YCTpaHSHUS

7. PerieHne 3KCIEpUMEHTATBHBIX 33/1a4 M0 TeMe «MeTabi»

XuMHS M OKPYKaKIIAs cpeaa

Ctpoenne 3emin: PO, MAHTHSI, 36MHAs KOpa, X XUMUYECKUU cocTaB. JIutocdepa
n e€ xumuueckuii coctaB. Munepansl. Pyapl. Ocamounbie nopoael. IlomesHbie

ucKomnaemble. XUMUYECKUH cocTaB THAPOCc(epbl. XUMHUECKUN COCTaB aTMOCHEPHI.
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HNcToyHuKM XMMHUYECKOTO 3arpsi3HEHUs OKpykarolied cpeasl. [oOanbHbIC
AKOJIOTUYECKUE TMPOOJIEMBbl YeOBEUeCTBAa: MAPHUKOBBIN 3h(eKT, KUCIOTHBIC
JIO%KJIM, O30HOBBIE JIBIPBL. MEXIYHApOJAHOE COTPYAHUYECTBO B OOJACTHU OXpaHbI
OKpYKaIoIIEH Cpelibl OT XMMUYECKOT0 3arpsi3HEHUS. «3€JIEHAs XUMUSI.
MapkupoBka yHNaKOBOUHBIX MaTEpPUATIOB, JJICKTPOHHUKU U OBITOBOM TEXHUKH,
MPOAYKTOB MUTAHUS, STUKETOK MO YXOAY 32 OJCKIOM.
JdemoHcTpanumn

e Buneopparmentsl u cnaiipl «CTpoeHune 3eMiu U €€ XUMUYECKUA COCTaB»

e Komiekuuss MUHEPAIOB U TOPHBIX TOPOT

o  Komnekuus «Pyasl meTanioBy»

e BuneopparmMentsl u cnaiinbl «l'7moOanbHbIE 3KOJOTUYECKHE MPOOIEMbI

YEJI0BEYECTBA»

e BuneodparMeHThI U cIalIbI O CTEIICHH YKOJIOTUYECKOM YUCTOTHI TOBapa
JlaGopaTopHble ONbITHI
43. U3yuyenue rpaHura
44, H3yuyeHWe MAapKUPOBOK  pA3JIUYHBIX BHUJIOB  MPOMBIIUIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB

0O06001eHHe 3HAHUI 0 XMMHH 32 KYPC OCHOBHOI mKkoJibl. [loaroroBka k

OCHOBHOMY roCyIapCTBEHHOMY JK3aMeHY

CrpoeHue atomMa B COOTBETCTBUU C IMOJOKEHHUEM XHMHYECKOIO 3JIEMEHTa B
Ilepuonnueckoid  cucrteme. CTpoeHME BellecTBa: XUMHUYECKas CBsI3b U
KPUCTAJTMYECKUE PEIIETKA. 3aBUCUMOCTh CBOMCTB OOpPa30BaHHBIX AJIEMEHTAMHU
MPOCTHIX BEMIECTB (METAIOB, HEMETAIUIOB, OJATOPOIHBIX T'a30B) OT MOJIOKCHUS
aneMeHTOB B llepuonnueckonn cucreme. THUMOJNIOrHsT HEOPraHWUYECKHUX BEILIECTB,
JIEJICHHE UX Ha KJaccel U rpymimsl. [IpeacraBurenu.
[Ipr3Haky U yciI0BUS NPOTEKAHUA XUMUYECKUX PEAKUUN. THUITONOTrHUsI XUMUYECKUX
peaknuii o Pa3IMYHBIM OCHOBaHUSAM. Peakimn moHHOTO oOMeHa. OKHUCIUTETBHO-

BOCCTAHOBHTCIIbHBIC PCAKIINH.
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XUMHUUYECKHE CBOMCTBA IPOCTBHIX BEIECTB. XapaKTEPHbIC XMMHUYECKUE CBOMCTBA
coJieo0pa3yrommuX OKCUIOB, THIAPOKCUIOB (OCHOBAHMM, KHUCIOT U aM(OTEpPHBIX

TUAPOKCHUIOB), COJIEH.



IIpumMepHOe TeMaTHYeCKOE IVIAHMPOBAHKME Kypca 7 Kjacca

(1 4 B Hene10, Bcero 35 4, u3 HUX 1 4 — pe3epBHOE BpeMs)

NoeNe Tema ypoka Conepxanue ypoka XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEIbHOCTH
YPOK o0yyarommxcs (Ha ypoBHe y4eOHBIX el CTBHI)
OB
n/n
1—4 IlpeaMer XUMUHK U MeTOIbI €€ u3ydeHus (4 4)
1 [Ipenmet xumuu 3HauYeHHE XMMHH B )KU3HHU COBPEMEHHOTO 4esloBeKa. | OObscHAMb TUATCKTUKY B3aUMOOTHOIIEHUN YeJIOBEKan
Tena n BemecTtBa. CBoiicTBa BemecTs. [IpumMeHenne | mpuposl, utiocmpuposams €€ MpuMepaMu.
BEIIIECTB HA OCHOBE MX CBOMCTB. Xapaxmepuzosams NIPeIMET XUMUHU.
JdemoHcTpanmnu. Komnnexius CTEKJIAHHOW | Pasznuuams Tejaa U BEIECTBA.
xuMuueckord mocynbl. Kosmekuus wusaenuit w3 | Xapakmepuzoéams  CBOMCTBA  BEIIECTB  KaK  MX
AJTFIOMUHUS U €T0 CIIJIaBOB WH/IUBUTyaJIbHBIE TPU3HAKH.
Yemanasnueams NpUUUHHO-CIIEICTBEHHBIE CBSI3UMEKTY
CBOMCTBAMH BEIIECTB U 00JACTAMH UX TPUMEHEHHUS.
Onucvieams CBOWCTBA  HEKOTOPBHIX  BEHIECTB MO
OIIPENENEHHOMY IIIaHy
2 SlBnenus,

MpOUCXoAAIune C

duznyeckue SABICHUS M XUMHYECKHUE pcaKkuuu.

Be].l_leCTBa, Y4aCTBYIOIIIUC B PCAKIHUU: HCXOIAHLIC

Paznuuamo (I)I/I3I/I‘ICCKI/IG N  XUMHYCCKHUC SBJICHHA,

HCXOAHBIC BCUICCTBA U TPOAYKTHI pCaKIIUU.
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BCIICCTBaAMH

BEIIECTBA W  IPOJYKTHI [Ipusnaku

peaKuuu.
XUMHUUYECKUX PEAKIMii: U3MEHEHUE 1[BETA, BBINIA/ICHUE
WM  PAacTBOPEHHME  OCaJKa, BBIJACIEHUE Trasa,
BBIJICJICHUE WM TIOTJIONMIEHNWE TEINIOTHI M CBETa,
MOSIBJICHHUE 3a1axa.

Hemoncrpauuu. [TonydeHne yriieKuciaoro raza 1 ero
H3BECTKOBOH

B3aMOJEICTBUE C BOJIOH.

B3aumopelictBue pacTBopa MHUILEBOM COIBI  C
YKCYCHOM KHCIIOTOW. B3ammopnelcTBue pacTBOpOB
MEJHOTO KyIOpOCa M HAIIAaTBIPHOTO CIUPTA.

[Tomxuranve mepcTIHON HUTH

Ycemanasnueams B3aMMOCBSI3M MEXAY XUMHYECKHMU
SIBIICHUSIMH ¥ TIPU3HAKAMH, KOTOPBIE MX COTIPOBOXKIAFOT.
ObwvsicHamb IIPU3HAKU

XUMHYECKUX peakuuii

pa3InYusAMU B CBOMCTBAX pEareHTOB U MPOJAYKTOB

HaOmronenue u
IKCIEPUMEHT B

XHUMHHU

N3ydeHue miaMeHu CBeYM M CIUPTOBKH. [ 'MnoTes3a u
BbIBOJI. OdopMIiieHHE Pe3yIbTaTOB SKCIIEPUMEHTA.
JlaGopaTopHble  ONBITHI.

N3yuenne cTpoeHus

IJI1IaMCHHU CBCYH U CIIMPTOBKH

Xapakmepuzoéams ~ OCHOBHBIE  METOJBI  W3YYCHHS
€CTECTBO3HAHMUS: HAOJIOICHUE, SKCIICPUMEHT.
Ilpeonazams cnocoObl (UKCUPOBAHUS PE3YJIHTATOB
IKCIIEPUMECHTA.

Habnooams 3a ropeHueM CBEUd W U3yuams CTPOCHHUE
TUTAMEHH.

Dopmynuposams MpaBUiIa ONTUMAILHOTO HATPEBAHUS C
UCIOJIb30BAHUEM IJIAMEHHU.

Cobniooams TpaBUIa TEXHUKH OE30MACHOCTH IPH

paboTe ¢ HarpeBaTeIbHBIMU TPHOOPAMHU
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4 [Tpaktuyeckas padoTa | 3HAKOMCTBO € J1a0OPATOPHBIM 00OPYIAOBAHUEM. Pabomams ¢ mabopatopHbIM  00OpYIOBAaHHEM H
Nel [IpaBuna TexHuku 6€30MACHOCTH NpU paboTe B HarpeBaTelbHBIMU IPUOOpPaMU B COOTBETCTBUU C
KaOWHEeTe XUMUU MpaBUJIaMU TEXHUKH 0€30MaCHOCTH.
Habnrooams 3a CBOWCTBAMU BEIIECTB U SBJICHUSIMH,
MIPOUCXOISIIAMH C BEIICCTBAMH.
Onucvieambs XUMHUYECKUN SKCIIEPUMEHT C IOMOIIbIO
pPycCcKoro (POIHOTO) SA3bIKA U SI3bIKA XUMUH.
0Ob606wame pe3ynbTaThl HAOMIOACHUN B (OpME BBHIBOJA
Ha OCHOBE MPOBEAEHHOTO 3KCIIEPUMEHTA
5—6 CTpoeHue BelIeCTB U HX arperaTHbie cocTosTHus (2 1)
5 CrpoeHue BeliecTB ATOMBI U MOJIEKYJIBI. ObvsicHAMb, YTO TaKOE aTOMbBI, MOJIEKYJIbl, HOHBI.

Huddysus. BpoyHoBckoOe nBMKEHNE.

OcCHOBHBIE  TIOJIOKEHUS  ATOMHO-MOJIEKYISPHOIO
yueHus1. IoHBbL.

BemectBa MOJNEKYIAPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHUS.

Jemoncrpanuu. J{uddy3us nepmanraHara Kaaus B
BOJIE.
JlaGopaTopHbIe OIBITHI. Habntonenue 3a
OpPOYHOBCKUM JIBIKEHHEM (ABM)KEHHME YacTHUI] TYIIH

B Bose). /Iuddy3uss KOMIOHEHTOB [€30/10paHTa B

Apeymenmuposamuo pealbHOCTh CYLIECTBOBaHUS

MOJIEKYJ siBAeHUSAMH 1udPy3un U OPOYHOBCKOTO

JABHXKXCHUA.

(DopMyﬂupoeamb OCHOBHBIC  ITOJIOKCHHA aTOMHO-
MOJICKYJIIAPHOI'O YYCHU.

Paznuuamo BCIICCTBA MOJICKYJIIPpHOT'O u

HEMOJICKYJIIAPHOTO CTPOCHUA
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Bo3ayxe. Juddys3us caxapa B BoJe

6 ArperarHbie I'aser. JKugxoctu. TBEpabie BemecTBa. B3aumuble | Paziuuams TpU arperaTHbIX COCTOSIHUSI BELIECTBA.
COCTOSIHUS BEIIECTB nepexoibl  MEXJy arperaTHbIMH  COCTOSIHUSMU | Ycemanaenusams B3aUMOCBSI3U MEXKIYy HUMHU Ha OCHOBE
BEIIIECTBA: BO3TOHKA (CyOnMMarius) u aecyonumarusi, | B3auMHBIX TIEPEXOI0B.
KOHJCHCAllUsl W UCHapeHue, KpUcTauM3auus | | Munocmpuposams 3TU NEPEXOIbl IPUMEPAMHU.
TIJIaBJICHNUE. Habnrwooams XuMHUUYECKHH JKCIIEPUMEHT U delamb
JdemoHcTpanmnu. Cobupanne  mpubopa IS | BBIBOJBI HA OCHOBE HAOIIOACHUI
TOJTydeHUS Ta3a U MPOBEPKA €ro Ha TePMETHIHOCTb.
Bo3sronka cyxoro iabpaa, nojia Win HagTaauHa.
JlaGopaTopHble ONbITHL. ATpEraTHbI€ COCTOSIHUS
BO/JIBI.
7— Cwmecu BemiecTs, ux coctas (5 )
11
7 Uucteie BemiecTBa n | Yucrble BemectBa M cMecd. ['omoreHHesle U | Pasiuyams 4UCThIE BEIECTBA U CMECU; TOMOTE€HHBIE U
cMecHu reTeporeHHbie cMecu. ['a3000pas3Hble, JKUIKHE U | T€TePOreHHbIE CMECH; ra3000pa3Hble, KUAKUE U TBEP/IbIC
TBEP/bIE CMECH. CMECH.
JemoncTpanuu. Pasnuunele oOpasubl Mmpamopa. | Manrocmpuposamo pa3IuyHbIC TUIIBI cMmecei
Konnexkuns MUHEpanoB ¥ TOPHBIX MOPOJL npuMepamu
8 I"azoBBIC cMecu BO3ILYX — I[IpUpoaHasa Ta3oBass CMECh. Cocras O6’bﬂcHﬂmb’ YTO BO3AYyX — IPHUPOIHASA ra30Bas CMECh.

Bo3ayxa. OOBEMHas [0S KOMIIOHEHTa Ta30BOH.

Pacuérel ¢ ucnosib30BaHMEM MOHATHS «0OBEMHAS

Xapaxkmepuzoeams OOBEMHYIO  JIOJIF0O KOMIIOHEHTa

ra3oBOM CMECH M Ha 3TOM OCHOBE — COCTaB BO31yXa.
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J0JI1 KOMIIOHEHTAa CMECH)»

Ilposooums pacu€rbl C HCIOJIb30BAHUEM IOHATHUSA

«00BEMHAas J0JI1 KOMIIOHEHTa CMECH»

9 MaccoBas nonsi | PacTBopsl, pacTBOpUTENs M paCTBOPEHHOE BEUIECTBO. | Xapakmepuzosams PAacCTBOPEHHE M PACTBOPBI, Kak
pPacTBOPEHHOTO [Monsite o KOHIICHTPAITUH pacTBOPEHHOTO | (GU3NYECKOE SIBIICHHE.
BEIECTBA BEIIECTBA. Pasznuuams pacTBOpUTENb U paCTBOPEHHOE BEIIECTBO.
MaccoBasi 10111 pacTBOPEHHOTO BEIIECTBA M PaCUeThl | Xapakmepuzo8ams MacCOBYIO JOJTIO PaCTBOPEHHOTO
C MCIIOJIF30BAHUEM 3TOTO MTOHSTHSI. BEIIIECTBA.
Jdemoncrpauuu. BuneodparmenT no oGHapyxeHuto | [lpogodums pacuéTbl C HWCIOIB30BAHUEM TOHSITHS
00BEMHOI TN KHCIIOPO/a B BO3/IyXE «MaccoBast JI0JIsI PACTBOPEHHOTO BEIECTBAY.
10 | Ilpaktudeckas pabota | [IpuroroBieHue pactBopa C 3aJlaHHOM MacCOBOU Pabomams ¢ mabopatopHbIM 0OOpYIOBaHHEM |
Ne 2 JI0JIeH pacTBOPEHHOTO BEIIECTBA U3MEPHUTEIBHBIMA TIPUOOpPaMU B COOTBETCTBHH  C
NpaBUJIAMH TEXHUKH 0€30TacCHOCTH.
Ilpoéooums pacu€Thl C WCHOJIB30BAHUEM IOHSATHUS
«MaccoBas JI0JIsl PACTBOPEHHOTO BEIIECTBAY.
Habnooams 3a CBOWCTBaMH BEIIECTB U SIBJICHUSMH,
MPOUCXOISAIIUMU C BEIICCTBAMH.
Onucvleams XUMUYECKUN SKCIIEPUMEHT C TIOMOIIBIO
pYyccKoro (poAHOTO) SA3bIKa U A3bIKa XUMHH.
O606wams pe3ynbTaThl HAOMOIeHUH B (hopMe BbIBOJA
Ha OCHOBE MPOBEIEHHOTO SKCIIEPUMEHTA
11 MaccoBas nons | [lonsitue o TexHuueckoM oOpasie, 00 OCHOBHOM | Yemawnasénueams ~— aHAloOTMW — MEXIY  MOHATHIMHU
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npuMecen

KOMITIOHEHTE U O IpuMecu. MaccoBast 10J1sl TPUMECH.
Pacu€Ttel ¢ wWCHONB30BaHMEM TIOHATHS «MaccOBas
JIOJISL IPUMECEI.

JdemoHcTpaumum.

BuneogpparmenTsl u cranasl MpPaMOPHBIX
apredakToB. BuneodparMeHTsI U Claliibl U3ACTUNN3
BelecTB 0co00M YHCTOTHL. KoOJIeKIHs OBITOBEIX,
KOHJIUTEPCKUX W MEIUIIMHCKUX cMmeceil. OOpasiisl
MEIUIIMHCKUX M THUIIEBBIX PACTBOPOB C YKa3aHUEM
MaccoBOM o KommoHeHTa. Dddext Tunmans ms

KOJIJIOMJHBIX PAaCTBOPOB M Ia30BbIX B3BeceH

«MaccoBasi  JI0JIsI  pacTBOPEEHHOTO  BEILIECTBA» MU
«MaccoBasi J0Jisl IpUMecein».

Ilposooums  pacy€rbl €  HCIOJIb30BAHHUEM  3TOTO
TTOHSITHSI.

Hnnrocmpuposams ~ CTENIEHb  YUCTOTHI  BEILECTB

pUMepaMu.

12— ®du3znueckue ABJIEeHUA B Xumnu (3 4)
14
12 | Hekortopsie ciocoObl | Paznenenne cmeceii Ha ocHoBe paznuuuii B | Xapakmepuzoeams CcHOCOObI paslieieHUs cMeceid Ha

Pa3aciICHUs cMmeceit

¢u3MUECKHX ~ CBOWCTBaX WX  KOMIIOHEHTOB.
OtcrauBanue. [lekanramus. lLlentpudyrupoanue.
QunprpoBanne u  (QUIBTpaT. YCTaHOBKA  JUIS
¢GuIbTpOBaHUS U MpaBmiia paboThl ¢ Hel. beIToBBIE
¢GwibTpl A7 BOAbl.  AncopOums.  YCTpOHCTBO
IpOTUBOTa3a.

I[eMOHCTpaHI/IH. Pazgenenne cmecu IMOPOIIIKOB

OCHOBE Dpa3nMuuii B (PU3MUECKHX CBOICTBaX HX
KOMIIOHEHTOB.

Paznuuams oTcTanBaHue, A€KaHTALMIO, aACOPOLIHIO,
¢unpTpoBaHue, HEHTPUPYTUPOBAHUE.

I1Ipugooums IpUMepbI UCTIONB30BaHUS ITUX CIIOCOOOB
paszieneHus cmeceil B ObITY U Ha ITPOU3BOJICTBE.

Habntooams XuMUYeCKU SKCTIIEPUMEHT U deniamb
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xkeneza u  ceppl. OTcTamBaHue © JCKaHTAIUs
M3BECTKOBOIO MOJIOKA MJIM B3BECHM MeEJa B BOJE.
Paznenenne BOAHON CMECH pACTUTEIBLHOIO Macjia C
IIOMOIIBIO NEJIUTEILHOU BOPOHKH.
Hentpudyruposanue (Buneodparment). Komnexmus

CIIaliI0B OBITOBBIX M MPOMBILIUIEHHBIX NPHOOpPOB, B

KOTOPBIX MIpUMEHSIETCS HeHTpudyrupoBaHue.
YcranoBka Juis  ¢uibTpoBaHus U €€ pabora.
Komnexkuust  ObITOBBIX  QuIbTpoB.  AncopOrus

KYKYPY3HBIMH TaJOYKaMU MapoB MaxXy4duX BELIECTB.
Konnekuus noBs30k U pecnupaTopoB.
JlaGopaTopHbIe ONbITHI.

(DJ'IOTaHI/ISI CEPbI U3 CMECHU C PEYHBIM IIECKOM

BBIBO/IbI HA OCHOBE HAOJIIOIEHUH

13

Jductunnsamus,

IICPCTOHKA

51058

Z[I/ICTI/IJ'IJ'H/IpOBaHHaSI BOJa u eé IMOJIy4YCHHUCE.

[Teperonka nedru. Hedrempoaykror.
JeMoHCcTpamum.

VYcraHoBKa IS TIEPETOHKU JKHJIKOCTEH U e€ pabora
(momyueHue

HHCTHHHHpOB&HHOﬁ BOI[BI) .

Buneopparmenr  «PexktudukanmoHHas — KOJOHHA

HedTenepepabaThIBAIOIIET0 3aBOJa M cxema eé
Komneknus

YCTPOMCTBaY. «Hedts 51

Xapakmepuweamb MEPETOHKY, UJIKW AUCTUILIALUIO.

Yemanasnusams B3aumMocBs3u MCXKAY 3TUM crocooom

pasaciiCHuA cMecel U ero MMPAaKTHUYICCKHUM 3HAYCHHUEM
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HEPTEPOTYKTHD»

[IpakTuyeckas pabora

Ne3

BeIpaniusanue KpUCTauioB COIU

Koncmpyuposams ~ mipubop  [UIsi  BBIpAlIMBAHUS
KPUCTAILJIOB.

CaMOoCTOATENBEHO nPOBOOUMb YKCIIEPUMEHT.
Habnrooame 3a cBoicTBAMH BEIIECTB U SABJICHUSIMHU,
MIPOUCXOISIIAMH C BEIICCTBAMH.

Onucvieams XAMHYECKUN SKCIEPUMEHT C IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJI POJTHOTO) sI3bIKA U SI3bIKA
XUMHH.

Ob606wame pe3ynbTaThl HAOMIOACHUN B (OpME BBHIBOJA

Ha OCHOBE IMPOBEJEHHOTO YKCIIEPUMEHTA

14 | IIpaktuueckas pabota | OuncTKa MOBAPEHHOM COJIN Pabomams ¢ nabopatopHbIM 000pyJOBaHHEM U
Ne 4 HarpeBaTeJIbHBIMU TNPHOOpaMH B COOTBETCTBUH C
NpaBUJIAMH TEXHUKU O0€301acHOCTH.
Habnooams 3a CBOWCTBaMH BEILECTB M SBJICHUSIMH,
HPOUCXOISIINMH C BEIECTBAMH.
Onucvieams XUMHYECKUH DKCIIEPUMEHT C TIOMOILBIO
pYycCcKOro (POAHOTO) SA3bIKa U A3bIKa XUMHH.
O606wams pe3ynbTaThl HAONIOICHUH B (hopMe BbIBOJA
Ha OCHOBE NMPOBEIEHHOTO SKCIIEPUMEHTA
15— Cocras BemecTB. XuMH4eckue 3HaKku 1 popmyuisi (5 1)
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19
15 | Xumnueckue BeniectBa MOJIEKYIIPHOTO UM HEMOJIEKYJIAPHOTO | Paznuuamso BEILIECTBA MOJIEKYJISIPHOTO u
AJIEMEHTBI CTpoeHusl. XUMHUYECKUN 3JIEMEHT KaK ONPEeSIEHHBIN | HEMOJIEKYISIPHOIO CTPOEHHUSI.
BHUJl aTOMOB. XHMHYECKHE 3JIEMEHThl B mpupoje. | O0vacHAmMb, UTO TAKOE «XUMUUYECKUN IIEMEHT).
DOneMeHTHBIH cocTaB IUIaHeThl 3eMist U e€ | Onucvleamb XAMUYECKHA COCTAB TUTOCHEPHI.
reojiornyeckux oOonouek. [Ipocteie U crnoxHble | Xapakmepuzoéams NPOCTHIE U CIOKHBIE BEIECTBA,
BEIECTBA. AnnoTtponus U AJJIOTPOTIHBIE | AJUIOTPOIHUIO U AIJIOTPOTIHBIE MOAU(PUKAIIUU
MO (UKAITUH.
JdemoncTpanun. BuneopparmeHTsl u  craizbl
«DNEeMEHTHBI COCTaB Te0JIOTUYECKUX 000JI0ueK
3eMany. AnnoTtponus KHUCJIOpOJa. Mopemu
(1rapocTep>KkHEeBbIC u Crroapra—>bpurieta)
MOJIEKYJI Pa3IMUHbIX TPOCTHIX U CJIOKHBIX BEIIECTB
16 | XuMuueckue 3HaKU. XUMUYECKHE CHUMBOJIBL, HUX Mpou3HolIeHue u | Omobpacxcams XUMUYECKHE 3JEMEHTHl C MOMOIIbIO
[Tepuoanueckas Ha3BaHMS. OTHUMOJIOTMUECKHME Hayala Ha3BaHHWM | XUMUYECKHX 3HAKOB (CUMBOJIOB).

CHUCTEeMa XUMHUYECKHUX
anemenToB . H.

Menneneesa

XMUMHUYECKUX 3ieMeHTOB. [lepumonmyeckas cucrema
xuMu4deckux anmeMeHToB . M. MenneneeBa u eé
CTPYKTypa: nepuobl (OOJbIIINE U Malble) U TPYIIIHI
(rmaBHBIe W TOOOYHBIE TOATpyMIbl). OTHeTbHBIE
XUMHYECKUX

OJICMCHTOB! MICJI0YHBIC

IPYIIIBI

MCETaJlJIbl, I'aJIOI'CHEI, Onar OPOJHBIC I'a3bl.

Obwsicrame STUMOJIOTHYCCKHEC Hadalia Ha3BaHHI

XUMHYCCKUX JJIEMCHTOB U OTACJIIbHBIX UX I'PYIIII.

Xapaxkmepuzosamo ITepunoanueckoi

CTPYKTYpY

CHCTEMBI XUMHYECKUX d1eMeHTOB /.M. MenneneeBa
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JdeMoHcTpanuu. [Iepnoanueckas cucrema

xumuueckux anementoB JI. WM.  Menaeneera
(kopoTkonepuonanbiii Bapuant). [loprperst U. S

bepuennyca u /[. 1. Menneneena

17 | Xumnueckue Xumnueckue (GopMmynsl U (GopMynabHbIE €IUHMLEBL. | Omobpadcams COCTAB BEIIECTB ¢ IOMOIILI0 (OPMYIL.
hopmyIIbI. Koaddurnmentsr u unnexcol. Mapopmanus, kotopyto | Pazruuams k03POUIUESHTH U HHACKCHI.
OTHOCHUTENBHBIC HECYT XUMHUYECKHE CUMBOJIBI U (HOPMYITHI. Xapakmepuzosams  OTHOCUTENBHBIE  aTOMHYIO |
aTOMHas U OtHocutrenbHast artoMHass Macca. OTHOCUTENbHAs | MOJIEKYJISPHYIO MACChl U HAXOOUMb UX.

MOJIEKYJISIpHAsi MacChl | MOJIEKYJIsIpHasi Macca U e€ HaxoxaeHue. MaccoBasi | Onpedensims uH(popMaLHIo, KOTOPYIO HECYT
J0JIA 3JIEMEHTA B CJII0)KHOM BEIIECTBE. | XUMUYECKHE CUMBOJIBI U (OPMYJIbI
JlononautenbHas MHGOpMAIHs, KOTOPYIO HECYT
XUMUYECKHE HOPMYIIBI

18 | IloBTOpEHUE U TectupoBaHnue, penieHue 3a1a4 U yIpaxHEHUH 110 Buinonnsims TecTol, pewams 3a1a4d U yIPaKHEHHS IO
0000111eHIE TEMBI. TemMe TeMe.

[Toaroroska k IIposooums OUEHKY COOCTBEHHBIX JOCTHKEHHHA B
KOHTPOJILHOU paboTe YCBOCHHUH TEMBI.
Koppexmupoeampb cBOM 3HaHUS B COOTBETCTBUU C
IJIAaHUPYEMBIM PE3yJIbTaTOM
19 | KontponsHas pabora Ne 1. «HucThle BemecTBa U cMecU. XUMUYECKasi CHMBOJIHKAY
20— IIpocteie BemecTBa (4 4)
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23
20 MeTambr Mertannel: XHMHYECKHE DJJCMEHTHI H IIPOCTHIC | Paziuuams METAUIBI —— XHUMHWYECKHE DJIEMEHTHI MU
B TBa. MeTtayibl W CIUIaBel B UCTOPHUU
cliecna crail ciina cTop MeTaJUIbl — MPOCTHIC BEIIECTRA.
YeJIOBEYeCTBAa: MEIHBIM, OpPOH30BBIM U JKEJIE3HBIN .
Xapaxkmepuzosams (HU3HMYECKHE CBOWCTBA METAIOB U
BeKa. 3HAYCHHE MeETauiIoB H cmuiaBoB. OoOmue
CIIJIaBOB.
(u3nueckue cBOicTBa METAJLIOB.
Yemanasnueams TpUIUHHO-CIIEICTBEHHBIE CBSI3UMEKTY
Jdemoncrpaumnu. Kosuiekuuss METaliOB U CIUIABOB. .
CBOWMCTBAMHM METAJUIOB W CIUIABOB W OO0JAaCTSIMH HX
BuneodparmenTs! u cnaiapl «MeTaibl U CIJIaBbl B
MIPUMEHEHUS
HWCTOPHUH YETIOBEUYECTBAY.
JlaGopaTtopuble onbITbl.  O3HaKOMJIIEHHE  C
KOJUUIEKIIMEW METAIIJIOB U CIIJIAaBOB
21 | IIpeacraBurenu XKenezo. TexHHyecKu YHCTOE U XUMHUYECKH 4HcTOe | Haxooums WCTOYHUKA UHGOPMALMU O BHIOPAHHOM

MeTaIoB (YPOK —
YUEHHYECKas

KOH(EPEHITHS)

kenme3o.  JKemeso —  OCHOBa  COBpEMEHHOM

IPOMBIIIJICHHOCTH U CEIbCKOro Xo3siiicTBa. CriaBbl
JKese3a: 4yryH U craib. llepenenbHblil 1 TUTEHHBIN

3HAa4YCHUC. yl"ﬂepOI[I/ICTaﬂ u

YyryHbl,  HUX
JETUPOBAaHHAs CTalnM, uX 3HadeHue. [lonsatue o
YEPHOU U LIBETHOM METaJUTYPrUH.

AnroMuHUM. Hcropus IIPOMBIIILIEHHOI'O
IIPOU3BOJACTBA AMOMHUHMA. [IpuMeHeHue amoMuHMsA

Ha OCHOBE CBOMCTB.

METaJlJIe U €ro CIUIaBaX, aHaiusupogams MHGOPMAIIHIO,
20mogums WHHOPMALIMOHHBIN MPOAYKT, HPeoCmasisims
€ro, eecmu JUCKYCCUIO H KOPPEKmuposams CBOIO

MO3HUIUIO TT0 €& pe3yiibTaTaM
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3om0To. Posb 3070Ta B UCTOpUU YEJIOBEYECTBA.
30J10TO — MeTajul IOBEJIIUPOB U 3TAJOH MHUPOBBIX
neHer. [IpuMeHeHne 30J10Ta Ha OCHOBE CBOMCTB.
OnoBo, ero cBoicTBa U NMpUMEHEHHE. AJIOTPOIUs
0JI0Ba: cepoe U Oenoe 0110B0. «OJIOBSIHHAS YyMay.
Hemoncrpaumnu. Komnexkuuss «YUyryH W  cTaiby.
Komnekuust uznenvii U3 aJllOMUHHUSI U €0 CIUIABOB.
Konnexuus mznenuii u3 onosa. BuaeodparmMeHnTsl u
crnanapl «XyIo0KECTBEHHBIE W3JCNHUS W3 YyryHa M
crtanu». BumeodparmenTsl u cimaiasl «3070T0 —
Marepuai IOBEIUPOB U MUPOBBIE JIE€HBIW».

Buneodparment «IlasHuey

22

Hemeramsl

Ilonoxenue 9JICMCHTOB-HEMCETAJIJIOB B

[Tepuonuueckort cucreme JI. WM. Menneneena.

BHaFOpO,Z[HLIe I'a3bl. A.TIJ'IOTpOl'II/If{ KHCJI0Opoaa.
CpaBHeHI/Ie CBOMCTB IPOCTBIX BCUICCTB MCTAJLZIOB M
HEMCTAIJIOB.
I[eMOHCTpaIII/IPl. KOHJ’ICKHI/IH HEMCTAJIIIOB —
ITPOCTBIX BCHICCTB. BI/I)IeO(I)pal"MCHT WM ClIaij
((KI/ICJ'IOpOIL — BCIICCTBO I'OPCHUA U JAbIXaHUS.

JlaGopaTopHble onbIThl. O3HAKOMIIEHHE C

Xapakmepuzoeamsv TOJOKEHUE JIEMEHTOB-HEMETAIJIOB
B [lepnoanueckoit cucreme JI.1. Menneneena.
Onucvieams 61aropoIHBIC Ta3bI.

Cpasnusams amIOTPOIHbIE MOAU(HUKAIUKA KUCIOPOAA,

MCTaJIbl U HEMCTAJIJIbI
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KOJUJIEKIIUEN HEMETAJLIOB.

23 | IlpeacraBurenu @ochop wu ero amnoTponHble MomubuKanuH. | Haxooums WCTOYHMKH WHGOpMANUKA O BHIOpaHHOM
HEMETaJIJIOB CpaBHEHHE CBOMCTB 0€10r0 W KpacHOro (GochopoB. | HEMETAIE W €ro COCIUHECHUAX, aHATUIUPOBAMD
(ypoxk — yueHnuueckas | O0Gnactu ux NpuMeHEeHHUsL. uH(popMaLnIo, 20mogums NHPOPMALTMOHHBIN MPOIYKT,
KOH(EPEHIIHS) Cepa u obnactu e€ mpuMeHEHUSI. npeocmasisims ero, secmu JTIUCKYCCHIO "

VYrnepoa, ero amuioTponHble MOIUGUKALUU (anMas, | KOppeKkmuposams CBOIO MO3UIIMIO 10 €€ pe3ybTaTaM.
rpadur, QynnaepeHsl), UX CBOICTBa U MpPUMEHEHHE.
A3OT, €ro CBOMCTBA U MPUMEHEHHUE.
JdemoncTpanun. BuneopparmeHTsl ©  ciaizbl
«Annotponust YTIIEPOIa. Monenun
KPUCTANIMYECKUX pEIIETOK anMmasza U rpadura.
Konnexuusi « AKTUBUPOBAHHBIN YTOJb U 00JIACTH €TO
npumeHenus». Ilomydenune Oenoro ¢ochopa wu
U3y4yeHHe ero cBoicTB. 'openue cepsl u pochopa
24— Cao:xubie Bemecta (11 9)

34

24 | BasneHTHOCTb BanentHocTh.  DneMeHTBI € NOCTOSAHHOW M | Xapakmepu3zoéams BaJEHTHOCTb U HAaXOAUTh €€ IO
IepeMEHHON  BaJleHTHOCThIO. BpIBoA  (opMmynsl | hopMysie coeTMHEHHUS.
COEJIMHEHUS 10 BaJleHTHOCTH. Ha3Banue coequHenus | Boigooums GOpMyNbl COSIMHEHHs MO BAJIEHTHOCTH M
10 BaJIEHTHOCTH 0asams UM Ha3BAHUS

25 | Okcunsl Oxcunpl U cnoco® o6Opa3oBaHMs HX Ha3BaHUH. | O0bACHAMb, YTO TAKOE OKCH/IBL.
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Oxcuapl  MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO

ctpoenus. Posb okcuaoB B mpupoze. llapHukoBbIit
3¢ dexT.

Hemoncrpaumnu. Komnekuus okcuios. 'amenue
n3BeCTU. BO3roHka «Cyxoro japaa».

JlaGopaTopHble

ONBITHI. [Iponyckanue

BBIJIBIXa€MOI'0 BO3/yXa Yepe3 U3BECTKOBYIO BOLY

Bvi6ooumuv popmynsl OKCUIOB B 0asamb UM Ha3BaHMUSL.
Xapakmepuzoeamsv poib OKCUIOB B IIPUPO/IE.

Ilposooums pacy€Tsl 1o GopmynaMm OKCUIOB

26 | IlpeacraBurenu Bona, yriexucneliii ras, okcua kpemuus(I1V), ux Haxooums ucTOYHMKM HHPOpPMALMKM O BbIOpaHHOM
OKCH/IOB. CBOMCTBA U MPUMEHEHHE OKCHJIE, aHanu3uposams WHPOPMALHUIO, 20MOBUMDb
(YpoK — ydeHHUecKas MH(GOPMALMOHHBIN IPOIYKT, npedcmasiims ero, gecmu
KOH(epeHIIHs) JMCKYCCHIO U KOppeKmuposams CBOIO MO3ULUIO MO €&
pe3ynbTaTam
27 | Kucnotst Kucnotsl, ux cocras u kinaccudukanus. Kucinotsl Xapakmepuzoeams KUCIOTBHI.

OpraHM4eckue U Heopranudeckue. Maaukatopel.
Tabiuia pacTBOPUMOCTH.

Hemoncrpanuu. Komieknus kuciot. Tabmuma
PacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJICH B BOJIE.
HN3MeHeHne 0Kpacku HHAMKATOPOB B KUCIOTHOM
cpexe.

JlaboparopHsble onbIThl. ccnenqoBanue pacTBOpoB

KHUCJIIOT UHAUKATOpaMu

Paznuuams  OCHOBHOCTb KUCJIOTBI M BaJICHTHOCTh
KHCJIOTHOTO OCTaTKa.
Knaccuguyuposams ~ Kucnotsl 10 pa3inUYHBIM
OCHOBAHHUSIM.

Pacnosnasams KMCnoThl ¢ TOMOIIBIO HHINKATOPOB.
Onucvieams CTPYKTYpY TaONULBI pACTBOPUMOCTH.

IIpogooums pacy€rsl o GopMysiaM KUCIOT
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28 [IpencraBurenn ConstHast ¥ cepHasi KUCJIOTbI, X CBOMCTBA U Haxooums wuctouyHuku uHQOpMauuu O BbIOpaHHOU
KHCJIOT. npUMeHEHue. J{pyrue MuHepaibHble KUCIOTHI. KUCJIOTE, aHaiusuposams WH(POPMALIUIO, 20MOSUMb
(ypoxk — yuennueckas | [lemoncrpanumn. [IpaBuno pazbasnenus cepHoit UH(POPMALMOHHBIA IPOIYKT, HPeOCcmasisims €ro, 6ecmu
KOH(epeHIIHs) KucnoThl. OOyriMBaHUE OPraHUYECKUX BEIIECTB U JUCKYCCUIO U KOpPEeKmupoeams CBOXO IMO3MIUIO MO €€
MaTepUaIoB CEPHON KUCIOTOU pe3yiabpTaTam
29 | OcHOBaHHSI. OcHoBHUSI, UX cocTaB U Ha3BaHus. ['uapokcorpynna. | Xapakmepuzosames OCHOBaHHUS.
[IpencraBurenu OcHoBaHus pacTBOpHUMEIE (mémoun) u | Paznuuame ménoyn.
OCHOBaHUM HepacTBOpuMbIe. VI3MeHeHne OKpacku WHIUKATOPOB | Pacno3naéams OCHOBAHUS C IIOMOIIBIO MHIUKATOPOB.
B LIEJIOYHOM Ccpee. Hcnonvzosamo TabMUIly ~ pacTBOPUMOCTH  JUId
I'uapoxcuabl HATPUS, KU M KAJTBIHSI, UX CBOMCTBA | XapaKTEPUCTUKH OCHOBAHUI.
Y IPUMEHEHHE. IIposooumys pacy€Tel o GpopMyaaM OCHOBAHUI.
Jdemoncrpaumnu. Koiekius OCHOBaHHI. Haxooumws vicTouHukyu MHPOpPMAIMHN O BEIOpaHHOMN
W3MeHeHne 0Kkpacku MHAUKATOPOB B HIEIOYHOU WENoYH, aHaruzuposams WHGOPMALUIO, 20MOBUMb
cpene. Tabnua pacTBOPUMOCTH OCHOBAHUHM, KHCJIOT | MH(GOPMALIMOHHBIN IPOAYKT, npedcmasiams ero, 6ecmu
U COJIEH B BOJIE. JUCKYCCHIO U KOpPeKmupoeéams CBOIO MO3ULUIO 110 €€
JlabopaTopHble ONBITHI. pe3yabTaTam
HccnenoBanue pacTBOpOB 11€JI04Ye UHAUKATOpaMU
30 | Comn Conu, ux cocras U Ha3BaHUA. PacTBopuMOCTb coniel | Xapakmepuzosams COIN KaK MPOLYKThI 3aMEIICHUS

B BOJC.

Jdemoncrpanun. Komnekuus coneit. Tabnuna

PaCTBOPUMOCTH OCHOBaHHﬁ, KHUCIIOT U COJIEH B BOJIE

BOJZIOpPOJa B KUCJIOTE HAa METAJLI.
3anucvieams HopMyIIbl COIEH MO BaTEHTHOCTH.

Hasvieams comu 1o popmynam.
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Hcnonvzoeamsy ~ Tabmully  pacTBOPUMOCTH  JUId
XapaKTEPUCTUKNA CBOWCTB COJIEH.

Ilposooums pacuétsl 1o hopmynam cosien

31 | [IpeacraButenu cosie | XJIOpua HATPUs U KapOOHAT KaJIbIMs, UX CBOMCTBA M | Haxooums wuCTOYHWUKM WHGOPMAIMKM O BBIOpaHHOU
(Yypox — ydeHuueckasi | IpuMEHEHHUE COJIM, aHanusupogams  WHOOPMALUIO,  20MOBUMDb
KOH(EPEHIIHS) WH()OPMAITMOHHBIN TIPOYKT, HpedCmasisims €ro, 8ecmu

TUCKYCCUIO U KOPPEeKmupoeams CBOIO MO3UIUIO MO €€
pe3yabTaTam

32 | Knaccudukanus BemecTBa, ux kinaccudukaius 1 MHOrooopasue. Buvinonnamsb TeCThl, pewiams 3aaud U YIPAKHEHUS O
HEOPraHUYEeCKUX [IpocThie BelecTBa: METALIBI 1 HEMETAJLIBI. TeMe.

BEIIECTB CrnosxHble BeUIECTBA: OKCUJIbI, OCHOBAHUS, KUCIOTHI, | [Ipogoodumsb OLIEHKY COOCTBEHHBIX JOCTHKEHHH B
coJin YCBOCHHUH TEMBI.
Koppexmuposams cBOM 3HaHHUA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yJIbTaTOM

33 | KonrponbsHas padora Ne 2 «OcHOBHBIE KIacChl HEOPraHUYECKUX COECTUHEHUIN

34 Amnanus KoHTpoJIbHOU paboTsl. [loaBeaeHre nToroB yueoGHoro rojia

35 Pe3epBHOe Bpems
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IIpumMepHOe TeMaTHYeCKOE IVIAHMPOBAHMeEe Kypca 8-ro kiacca

(2 4 B Henemi0, Beero 70 4, U3 HUX 6 U — pe3epBHOE BpeMsl)

Home
pa
OcHoBHoOE coep:kaHue XapakTepuCcTHKA OCHOBHBIX BU/I0B eSITeIbHOCTH
YPOK Tema ypoxka . .
ypoka o0y4aomuxcs (Ha ypoBHe y4eOHBIX AeHCTBHIl)
0oB
n/n
8 Kiace
HavyanbHble NOHSITHS M 3aKOHBI XUMHUH (20 4)
1 [Ipenmer xuMuHd. | Tera m BemecrBa. CBONMCTBA BemIeCTB. ODTalIOHHEIC Obvsacuamsb, 4YTO TPEAMETOM  HU3YYCHHS  XUMHUU
Pomr  xumunm B | pu3MUECKHE CBOMCTBA BEIIECTB. MaTepuaibl U | SBIISIOTCS BEUIESCTBA, UX CBOMCTBA M MX MPEBPAIICHHUS.
JKU3HU YeJI0BeKa MaTepUaIOBEICHUE. Pois XHUMHH B JKU3HU Paznuuamo Tena u BemecTBa, BEMIECTBA U MaTEPUAIIBI.

coBpeMeHHOro obmectBa. OtTHoleHue oOmecTBa K
XUMUHU: XeMohuaus u xeModoOousi.

Jemouncrpanun. Komekius MaTepuanoB U U3aenui
U3 HUX.
O3HakomiieHHE C

JlaGopaTopubie onbITHL. 1.

KOJIJIEKIIMEH J1abopaToOpHON MOCYIbI

Ycmanaenueams ~ NPUUUMHHO-CIIEACTBEHHBIE  CBSI3U

MEX]ly CBOMCTBaMU BELIECTB U UX IPUMEHEHUEM
Xapaxkmepuzo6ams TOJIOKUTEIbHYI0 U OTPHLIATEIBHYIO

POJIb XMMHHU B )KU3HU COBPEMEHHOI0 OOIIeCTBa.
Apeymenmuposams CBOE OTHOIICHUE K XeMO(DWINU U

xemodooum.
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Metonel  usydenus | Meroasl usydenust xumuu. Habmonenue. JxkcriepuMenT | Xapakmepuzosamo OCHOBHBIE METO/IbI U3Y4YCHHUS
XUMUHU MopennpoBanue. Mojaenn MarepuaabHble M 3HAKOBBIC | €CTECTBEHHO-HAYYHBIX JUCLUILIMH.
WJIU CUMBOJIbHBIE. Ilpusooums ipuMepbl MaTEpUAIbHBIX U 3HAKOBBIX WIH
JemoncTpanumn. Mojeny, UCHOJIb3yeMble Ha YpOKaX | CUMBOJIBHBIX MOJIENEH, HCIIOJIb3YEMBbIX Ha YPOKaxX (U3UKH,
¢usuku, Ouonorun u reorpapuu. OOBEMHBIE U | OMOJIOTHUHU U reorpaduu.
IAPOCTEPKHEBBIE MOJEIIN HEKOTOPBIX XUMHYECKUX Cobupamb 00bEMHBIE U IIAPOCTEPKHEBBIE MOJIEIH
BelecTB. Mo KpUCTAIIMYECKUX PEMIETOK HEKOTOPBIX XUMUYECKHX BEIIECTB
ArperaTHble lasel. Kugkoctu. TBépabie BemecTBa. B3anmuble | Pasauuams TPU arperaTHbIX COCTOSIHUS BEIIECTBA.
COCTOSIHMS BEUIECTB | MEPEXOAbl  MEXJIY  arperaTHbIMM  COCTOSIHMAMM | Ycemanaenuéams B3aUMOCBS3M MEXIYy HHMH Ha OCHOBE

BEIIIECTBA: BO3TOHKA (CyOnuManus) u JaecyoauManus,

KOHJEHCAllUsl M  HUCHApeHHue, KpUCTAU3alUusi H
IJIaBJICHHUE.

Jemoncrpanuu. Cobupanue npudbopa s NOTydeHUs
ra3a U IpoBepKa €ro Ha TepMEeTHYHOCTb. Bo3ronka
CyXoro JnbAa, HoJa WIW HadTanuHa. ArperaTHbIe
COCTOSIHUS BOJIBI.

JlaGopaTopHsle onbiThl. 2. [IpoBepka mpubopa as

IMOJIYYCHHUA I'a30B HA ITCPMETUYIHOCTD

B3aMMHBIX [TEPEX0JIOB.
Hnniocmpuposams 3T IEPEX0IbI IPUMEPAMH.
Habnrwoams xuMudeckuii SKCTIEPUMEHT U Oe/lamb BBIBOBI

Ha OCHOBE HAOJIIOICHUI




59

[IpakTuueckas 3HAKOMCTBO C JIA0OpATOPHBIM 000PYIOBAHUEM. Pabomams ¢ nabGopatopHbiM  OOOpyJOBaHUEM U
pabora Ne 1 [TpaBmia TexHUKK 0€30MACHOCTH IPH paboTe B HarpeBaTeJIbHBIMM ~ NMPUOOpaMH B COOTBETCTBUU  C
kabuHere xumuu. Hekotopeie BUJbl paboT. [paBWJIaMU TEXHUKU O€30IaCHOCTH.
Buinonname npocteiiiline MaHUMYISIIMKM C JIaOOPAaTOPHBIM
o0opymoBaHMEM: €  JA0OPAaTOPHBIM  IITAaTUBOM,  CO
CIIUPTOBKOM
duznyeckue Ouznyeckue sBineHus. Yucrele BemecTBa M cMecu. | Pasauuams (uznueckue W XUMHYECKHUE SIBJICHUS, YUCTHIE

SIBJICHHUA B XUMHUU
KakK OCHOBa

pasaeneHus cMecen

l'omorennsie u  rereporeHHble  cMmecn. (Cwmecu

razoobpaszueie, kuakue W TBEpAbIE. CrmocoOmI

pa3feneHusT CMECeil: TeperoHKa, WIN JAACTHIUIALNA,
(unsTpOBaHUE,

OTCTauBaHHUC, KpucTajuim3anusa WJIn

BhINIapuBaHue. Xpomarorpadusa. I[lpumeHenne »>Tux
CrIoco00B B 1a0OpaTOPHOI MPAKTHKE, HA TPOU3BOICTBE
U B OBITY.

JemoncTpanuu. Paznenenre 1ByX HECMEIIMBAIOIINXCS

KHUJIKOCTEH C€ IOMOILBIO JEIUTEIbHOH BOPOHKH.
Huctunnstop u  ero pabota. YcTaHOBKa s
¢wibTpoBaHus U e€ pabora. YcTaHOBKa Ul

BhIMapuBaHus u e€ pabora. Kostekuus OBITOBBIX

npubopoB Ui (GUIBTPOBaHMS Bo3ayxa. Paznenenue

BEILIECTBA U CMECH.
Knaccugpuyuposams cmecu.
Ilpusooums mpuUMeEpbl CMECEH pa3IMYHOTO arperaTHoro
COCTOSIHUSL.

Yemanasenueams NpUUNHHO-CIIEICTBEHHBIE CBSI3U MEXY
bu3nYeCKUMU CBOMCTBAMH BELIECTB CMECH U CLIOCOOAMHU UX
pa3aeneHusl. Paznuuamo

ux, onuceledaniv u

xapakmepuzoeanto IPAKTUICCKOC 3HAUYCHHC.
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Kpacdamero  BCIICCTBA @HOMaCTepa C IIOMOIIBIO

OymakHOU xpomarorpaduu.
O3zHakomiieHHE C

JlaGopaTopHble ONBITHI. 3.

MHHEpAJIaMHU, 00pa3yromumMu TpaHuT. 4.
[IpuroroBiieHne T€TEPOr€HHON CMECH MOPOIIKOB CEPBI

M KCJI€3a U UX pa3aciICHUC.

[TpakTnueckas
pabota Ne 2 (ananor
pabotel «OuncTka

TTOBAPEHHOM COJIN)

AHann3 mOYBbI

Pabomams ¢ nabopaTopHbIM  000pyAOBaHHEM U

HarpeBaTelbHBIMU  MpUOOpaMH B COOTBETCTBUU  C

MpaBHJIaMU TEXHUKU OE301TaCHOCTH.
Buinonnams  mpocreiiime

npuéMbl  oOpalieHus ¢

1abopaTOpHBIM 00OpYyZAOBaHUEM: BOPOHKOH, (PUIBTpOM,
CIIUPTOBKOM.
Habniooams 3a CcBOWCTBAMHU BELIECTB U  SIBJICHUSAMH,

IMPOUCXOOAIIMMHU C BEHICCTBAMMU.

Onucviéams ~XUMHYECKUNH HOKCHEPUMEHT C MOMOIIBIO
pycCcKoro (POAHOTO) S3bIKA U SI3bIKA XUMUHU.
Menams  BBIBOOBI TIO  pe3yabTaTaM  MPOBEAEHHOTO

SKCIICpUMCHTA




61

7 ATOoMHO- XUMHUYECKHUE IE€MEHThI. ATOMBI 1 MOJIeKYIblL. [IpocTeie | O0vsacHAmMb, UTO TAKOE XUMUYECKUN SIIEMEHT, aTOM,
MOJIEKYJISIPHOE U CJIOXHBIC BeIlecTBa. AJIIOTPONUS Ha NPUMEPE | MOJIEKYJa, aJUIOTPOTIHS, HOHBI.
YYEHUE. KHCJIOpOJa. OcHoBHBIE MOJIOKECHUS aTOMHO- | Paznuyams IPOCTHIE U CJIOKHBIE BEIIECTBA, BEIIECTBA
XUMHYECKHE MOJIEKYJISIPHOTO YUCHUS. Honsr. BemiectBa | MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHUS.
SJIEMEHTHI MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. Yemanasnueams TpUIUHHO-CIEICTBEHHBIEC CBSI3U MEXKITY
JdemoncTpauuu. Mojaenu autoTpOITHBIX MOAU(UKAIINI | COCTABOM MOJIEKYJI M CBOMCTBAMH aJIJIOTPOTTHBIX
yriiepoja u cepsl. [lonydenue o3o0Ha. Mo U (pUKAIUH KUCTIOPOIa.
Dopmynuposams OCHOBHBIE TIOJIOKEHUS AaTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI
8-9 | 3Haku XMMHYECKUX | 3HaKH (CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB. | Hazvieams M 3anucviéams 3HAKA XUMUYECKUX IEMEHTOB.

9JIEMEHTOB.
[Tepuoanueckas
Tabimna
XUMHYECKUX
2JIEMEHTOB

Menneneesa.

IR

Nndopmanus, KOTOPYIO HECYT 3HAKH XUMHUYECKHX

SJIIEMEHTOB. DTUMOJIOTHUSI  Ha3BaHUM  HEKOTOPBIX

XUMHUYCCKHUX DOJICMCHTOB. Hepnozu/lqecxa;{ Ta6J'II/II_Ia

xumuuyeckux  asnementoB . M.  Mengeneena:
KOPOTKOIIEPUOAHBIN U JUIMHHOIIEPUOIHBIN BapUaHTHI.
Ilepuoapl u rpynmnel. I'1aBHas U Mo604Has MOAIPYIIIBI
win A- u b-rpynnsl. OTHOCHTENBbHAs aTOMHAsL Macca.

Jlemoncrpanun. Ioprpers U. 5. Bepremnyca u JI. U.
Meneneesa. KopoTtkonepuoauslit u

JUIMHHOTIEPUO JHBIN BApHUAHTEI Ilepnoanueckoi

cuctemsl /. 1. Mengeneepa

Xapaxmepuzosams WHGOPMAIIHIIO, KOTOPYIO HECYT 3HAKU
XAMHAYECKHUX DJIEMEHTOB.

Onucvieams CTPYKTYPY TaOIUIBI XAMUYECKHUX DJIIEMEHTOB
J.1. Menneneena.

Obwvsicrameo STUMOJIOTHYECKHE Hayaja
XUMHUYECKUX 3JIEMEHTOB U UX OTJEJbHBIX IPYIII.
Paznuuamo

BapuaHThl lleproanyeckont cucremsl /. 1. Menneneena

Ha3BaHUU

KOpOTKOHepI/IOI[HHﬁ u I[J'II/IHHOI'IepI/IO,I[HHﬁ
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10-11 | Xumuueckue Xumnuaeckue ¢Gopmynbl. MHmexcsl u kodpummentsl. | Omobdpasxcams COCTaB BEIIECTB C IMOMOMIBI0 XUMHUYECKHX
(hopMyITBI OTtHocuTeNnbHAsT MOJIEKYJIsIpHass Macca. MaccoBas 10751 | popMyIL.
XMUMHYECKOTO JIeMeHTa B coeanHeHnu. Wubopmanus, | Pasiuuames WHISKCH M KOAPPHUITUESHTHI.
KOTOPYIO HECYT XUMUYECKHE (POPMYIIBL. Haxooums 0THOCUTENBbHYIO MOJIEKYJISIPHYIO MacCyBeIlleCTBa
Y MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTAa B COETUHEHHH.
Tpancauposamo uH(pOpMaIuIo, KOTOPYIO HECYT
XUMHYECKHe (HOpMyIIbI
12-13 | BaneHTHOCTH Banentnoctb. CTpykrypHBIE (GOPMYIBl. XUMHUECKHE | QObACHAMb, YTO TAKOE «BAIEHTHOCTDY.

3JIEMEHTHI C TTOCTOSIHHOW M IEPEMEHHOM BAJICHTHOCTBIO.

BBIBOI[ (bOpMy.]'IBI COCAMHCHUsA II0 BaJICHTHOCTHU.

OnpeneneHHe BAJICHTHOCTH XUMHUYECCKOI'O 3JICMECHTA IIO

bopmyre BEIIECTBA. CocraBnenue Ha3BaHUU
COCIMHEHUM, COCTOSIIIMX U3 JBYX XUMHUYECKHX
JJIEMEHTOB, MO BaJCHTHOCTH. 3aKOH MOCTOSHCTBA

cocTaBa BEIECTB.
Hdemoncrpanun. KoHcTpynupoBaHue

H1apOCTCPIKHECBBIX MoAeaen MOJICKYJI

Ilonumams OTpakeHUE TOPSIKA COSAMHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MMOCPEICTBOM CTPYKTYPHBIX (POPMYIL.
Ymemo

cocmaesiisimos COCI[I/IHCHI/Iﬁ 10

hopMyIIBI
BaJICHTHOCTH U Onpedeisins BaICHTHOCTh SJIEMEHTA

10 q)OpMy'J'IC €ro COCAMHCHUA
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14

XUMHUYECKUE
peakuuu. IIpusnaku
U YCIIOBHSI X

MPOTEKAHUS

XUMHUYECKUE peaKuu. PeareHThl U NpoyKThl pEaKIUH.

[Ipy3Hakn XMMMYECKMX pEakuud. YCIOBHS  UX

NpPOTeKaHWs W TpeKpalieHus. Peakuum ropeHus.
DK30TEepMUYECKHE U SHAOTEPMUUYECKUE PEAKIIHH.
demoncTrpauuu. Anmapar Kwunma.  Pasnoxenue
Oouxpomara amMmoHus. [opeHue ceppl M MarHHUEBOM
JICHTBI.
JlabopaTopubie  omnbITbl. 5.  BzammonelicTBue
pPacTBOpPOB XJOPUAOB M HMOJUIOB KajHusl C PacTBOPOM
HuTpata cepeobpa. 6. [lomyuenue ruapokcuaa meau(ll) u
€ro B3aUMOJICCTBUE C CEPHOM KHCIOTOM. 7.

B3aumoperictBue pacTBopa coAbl ¢ KUCIOTOU

Xapakmepuzoeamb XUMUUYECKYIO PEAKLIUIO U €€
YYaCTHUKOB (peareHThbl U MPOIYKThl PEAKLIUH).
Onucvieams IPU3HAKY U YCIIOBUSI TEUEHUSI XUMUUECKUX
peaKuuid.
Pasnuuams  SK30TepMUYECKME W DHJOTEPMHYECKHE
peaxkuuu.
Coomnocumb peakUMH TOPEHUS M HK30TEPMUUYECKHE
peaxiuu.

Habnooams 1 onucviéams XAMUYECKUN SKCIIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHH.

15-16

3aKOH COXpaHEHHUS
MAacCCEI BEIIECTB.
XHUMHYECKHE

YpaBHCHUA

3aKoH COXpaHEHUA MacCChl BCHICCTB. Xumudeckue

ypaBHeHus. CocTaBlieHHE XUMUYECKUX YpaBHEHHH.

Nudopmarus, KOTOpyro HECET XUMUYECKOE YpaBHEHHUE.
demoncrpauuu. [loptpetrsl M. B. JlomonocoBa u A. JI.

JlaBya3sse. I'openne OnpITel,

docdopa.
WLTIOCTPUPYIOIINE 3aKOH COXPAHEHHsSI MaCChl BEILIECTB.

JlaGopaTtopubie onbIThl. 8. IlpoBepka 3akoHa

COXpaHCHUA MacCChbl BCIICCTB Ha mpumMepe

B3auMoieHCcTBU ménoun u kuciaotel. 9. IIpoBepka

Dopmynuposams 3aKOH COXPAHEHHS] MacChl BEIIECTB.
Cocmasnsims Ha €70 OCHOBE XUMUYECKHE YPAaBHEHUSI.
Tpancauposams nHMOPMALIKIO, KOTOPYIO HECYT
XUMHYECKHUE YPaBHEHUS.

DKCIEpUMEHTAIBHO n00mMEepcOamsb CIPaBeATUBOCTD

3aKOHAa COXpaHCHUA MACChI BEIICCTB.
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3daKOHa COXpaHCHHUA MaACChl BCHICCTB Ha HPUMEPC

B3auMoiercTBUs mEnouu u conu xkenesa (I11).

17-18

THIBI XUMHYECKUX

peakuui

Knaccudpukanuss XMMHUECKHX peaklUMi MO COCTaBy H
YUCJTy pPEAareHTOB W MPOIYKTOB. THIBI XUMHYECKHX
peaKuui. Peaknuu COCIUHEHUS, pa3MOKEHUS,
3amenieHus: 1 ooMeHa. KaranuszaTopsl u kaTanms.
HemoncTrpauuu. I'openue ¢docdhopa, pacTtBopeHUE
MIPOJIyKTa TOPEHHUSI B BOJIE U HCCIIEIOBAHUE MTOJTyYEHHOTO
pactBopa JIakMycoM.  BzaummopeicTBue  COJISIHOM
KUCIIOTHI ¢ TMHKOM. [lomyuenue ruapokcuaa meau(Il) u
€ro pasyioKeHHue P HarpeBaHuu.

JlabopaTropubie onbiThl. 10. Pasnoxenune mepoxcuma
BOJOpPOAa C ToMoIIbi0 okcuaa Mapranma (1V).

11.3amenienue xene3oM MeId B METHOM KyIOpOCE.

Knaccuguyuposams xuMuyeckue peakiuu 1o Npu3HaKy
4yCia U COCTaBa peareHTOB U MPOAYKTOB.
Xapakmepuzoeams poJb KaTauu3aTopa B NPOTEKAHUU
XUMHYECKOW PEaAKIUH.

Habniooams v onucvléams XUMUYECKUN SKCIIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHH

19

IToBTOpEHUE 1
0000I1IEHNE TEMEL
IloaroroBska k

KOHTPOJIbHOU

TeCTI/IpOBaHI/Ie, PCUICHUC 3a1a4 U BBIIIOJIHCHUC

YIPAKHEHUH 110 TEME
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pabote

20 Kontponbnas padota Ne 1 «HavanbHble TOHATHS U 3aKOHBI XUMUN
BaskHeiimue npeacTaBuTe 1M Heopranuvyeckux pemrects. KosimuecrBeHHbie oTHOEHUsI B Xumuu (18 u)
21 Bosayx u ero CocraB Bo3yxa. Xapaxmepuzosamv 00BEMHYIO 1010 KOMIIOHEHTA TaKOU
COCTaB [Tonstue 06 00BeMHOI 10J€ () KOMITIOHEHTA IPUPOHOM ra30BOM CMECH, KaK BO3JYyX, U pacCCyumuléams

HPUPOJIHOM TA30BOM CMECH - BO3/yXa €€ 1o 00BEMY TOH CMECH.
Pacuer 00beMa KOMIIOHEHTA Fa30BOM CMECH TIO €r0 Onucvieams 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3TyXa U
00BEMHOM J10J1€ 1 HA0OOPOT. NOHUMamb 3HaYEHHUE MOCTOSIHCTBA ATOTO COCTaBa st
Hemoncrpaumnu. OnpeaeneHne cojepKanus Kuciopoga | 340POBbsL.
B BO3JIyXe€.

22 Kucnopon Kucnopoa. O3omn. ITonyuenue kucnoponaa. Cobupanvie | Xapakmepuzosams 030H, KaK aJFIOTPOIHYIO MOAU(UKAIINIO

Y pacrio3HaBaHUE KUCIOPOaa. XUMUUYECKUE CBOMCTBA
KHCJIOPOJIa: B3aUMOJICCTBHE C METaJlIaMU,
HEMETaJlIaMU U CJIOKHBIMM BelecTBaMu. [Ipumenenue
kuciopoja. KpyroBopor kuciopoja B Ipupoae.
Jemoncrpauuu. [lonyyenue kuciaopoaa
Pa3JIOKEHUEM [IEpMAHTaHaTa KaJIus U IEPOKCHUIA
Bogopoaa. Cobupanue METOJOM BBITECHEHUS BO3AyXa U
BOJibl. Pacnio3HaBanue kucinopona. ['openue marnus,

xKenesa, yriis, cepbl U ¢pocdopa B KHCTOpOIE.

KHcjaopoaa.

Onucvieamvy ~ (QU3MYECKHE W XHUMHYCCKHE CBOWMCTBA,
MOJIyYCHUE W TIPUMEHEHHUE KUCIIOPOJa C HMCIOJIb30BaHUEM
pyccKoro (POJHOTO) s3bIKA H S3bIKA XHMHH.

Ycemanaenueams TPUYMHHO-CIICICTBEHHBIC CBSI3H MEXIY
buU3NYECKUMU CBOMCTBAMHU KHCIOpOJAa M CIOCO0AMHU €ro
coOupaHusl.
Ilposooums, Habnodams W ONUCLIBAMb XUMHYECKUN

OKCIICPUMCHT 1o IOJIY4CHUTO COOMPaHUIO n
b
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pacrio3HaBaHUIO KUCJIO0poda C coOroacHrEM IMpaBUJI

TEXHUKU 0€30MaCHOCTH

23 [TpakTuueckas [Tonyyenue, coOnpanue u pacrio3HaBaHUE KUCIOPO/Ia Pabomams ¢ nmaGopatopHbiM  oOOpyJOBaHUEM U
pabota Ne 3 HarpeBarelbHBIMU  NpUOOpaMHM B COOTBETCTBHUHM  C

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
Buinonnams  mpocteiiiime  mpueMbl  oOpalleHuss ¢
1ab0paTOpPHBIM 00OpYIOBaHWEM: coOHMpaTh MpUOOp s
MIOJTy9EeHHUsI Ta30B, IMPOBEPSTH €ro Ha TEePMETUYHOCTHh W
MCIIOJIb30BATh JJISl OJyYEHHs KUCIOPOIa.
Cobupams KUCIOPOJ METOJOM BBITECHEHHS] BO3JyXa U
PAcno3Hasams €ro.
Habniooams 3a CBOWCTBaMHU BEIIECTB U  SIBICHUSIMU,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucviéambs ~XUMHYECKUNA DKCHEPUMEHT C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJHOIO) sI3bIKa M S3bIKa
XUMHH.
Cocmasenams OTUET TO pe3ylbTaTaM IPOBEIECHHOTO
HKCIIEPUMEHTA

24 Oxcupl Oxcunpl. O6pa3oBaHue Ha3BaHUH OKCHUJIOB MO UX Buioensamu cyliecTBeHHbIE IPU3HAKU OKCUIIOB

¢dopmynam. CocraBieHue GopMys OKCHIOB 10 UX

Jasams Ha3BaHUS OKCUIOB N0 UX (opMyliaMm
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Ha3BaHusAM. [IpeacTaBuTenu OKCUAOB: BOJA U
YTJIEKUCIIBIN Ta3, HEraméHasi u3BeCThb.
JdemoncTpauuu. Koiekuus OKCUI0B
JlabopaTropubie onbIT. 12. [lToMmyTHEHNE N3BECTKOBOM

BO/JIbI IIPY IIPOITYCKAHUH YIJIEKMCIIOTO ras3a

Cocmaensams HOPMYIIbI OKCHIOB 10 UX Ha3BaHUSAM
Xapakmepuzoeams TaKuX MPENCTABUTEICH OKCHIIOB, KaK

BO/JIA, YTJIEKUCIIBIN T'a3 U HETallEHAs! U3BECTbD.

25 Bonopon Boaopon B npupoae. Puznueckne 1 XUuMHUYECKHE Xapakmepuzoeams COCTaB MOJEKYNbI, (U3HUYECKHE |
CBOMCTBA BOJIOPO/JIA, €TI0 MOJIydeHUE U TPUMCHECHHE. XAMHWYECKAE CBOWCTBA, TIOJNydeHHE W  TPUMEHEHHUE
Jemoncrpauuu. [lonydenne, cooupanue u BOJIOpO/JIa.
pacrno3HaBaHue BoJA0poia. ['opeHue Bo1opoa. Yemanasnueames TPUYUHHO-CIICCTBEHHBIC CBS3H MEXKTY
B3aunmonetictBue Bogopona ¢ okcuaom meau (11). (GU3NYECKUMH CBOMCTBAMH M Croco0aMu  CcOOMpaHUst
JlabGopaTopubie onbIT. 13. [Tonydyenune Bogopoa BOJIOPOJIa, MEXKIY XUMHUUYECKUMH CBOWCTBAMH M €ro
B3aUMO/JICHCTBUEM LIMHKA U COJITHOM KUCIIOTBHI MPUMEHEHHEM.
Ilposooums, HabroO0ame W onucvléams XUMUYCCKUN
SKCIIEPUMEHT 1o MOJTyYEHHUIO, coOupaHuIo u
pacro3HaBaHHUIO BOAOPOJa C COONIOJCHUEM IpaBHII
TEXHUKH 0€30MaCHOCTH.
26 [IpakTuueckas [Tonyuenue, cobupanue 1 pacrno3HaBaHue BOJAOPOAA Pabomams ¢ nmaGopaTopHbIM  00OpYIOBaHHEM U
pabota Ne 4. HarpeBaTelbHBIMU  MPUOOpaMH B COOTBETCTBHH  C

IpaBHUJIaMH TCXHUKHA 0C30ITacCHOCTH.

Buvinonnams  mpocTedne  npueMbl  OOpamieHus

nabopaToOpHBIM 000pyIOBaHUEM: cOOHMpaTh MpUOOp Ui
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MOJIy4EHUSI Ta30B, MPOBEPATh €ro Ha TEePMETHYHOCTh H
MCIIOJIH30BATh ISl TIOJyYEHHUs BOJIOPO/IA.

Cobupams BOJOPOJ METOJIOM BBITECHEHUS BO3JyXa U
pacno3Hasams €ro.

Habnooams 3a CcBOWCTBAMH BEIIECTB M SABJICHUSIMH,
MIPOUCXOISIINMU C BEIIECTBAMHU.

Onucvieamb XUMUYECKUH OSKCIEPUMEHT C TOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa W S3BIKA
XUMHH.

Cocmaensams OTU4ET TIO pe3ylbTaTaM IMPOBEIECHHOTO

AKCTIEPUMEHTA

27

Kucnotel

Kucnotsl, ux cocraB u ux kinaccuduxanms.
HNunukaropel. Tabnuia pacrBopumocTt. CosstHas 1

CCpHas KHCJIOThI, UX CBOMCTBA U IIPUMCHCHUC

ﬂeMOHCTpaHI/IH. KOHHGKHI/IH MHHCPAJIbHBIX KUCJIOT.

[IpaBuno pa3baBneHus: cepoil KUCIOTHI.
JlaboparopHsle onbIT. 14. Pacno3HaBaHue KUCIOT

WHAUKaTOpaMHU.

Ananuzuposams cOCTaB KUCIOT.

Pacnosnasams KUCIOTHI C TOMOIIBIO HHIAUKATOPOB.
Xapaxmepuzoeams TpeACTaBUTEIICH KUCIOT: COJSHYIO U
CEpHYIO

Ymems xapakTepuzoBaTh pacTBOPHUMOCTH COCIWHEHHI C
MOMOIIBIO TaOIUIBI PACTBOPUMOCTH.

Yemanasenueams npUUMHHO-CIIEICTBEHHBIE CBSI3H MEXAY
CBOMCTBaMH COJISHOM U CEPHOM KHUCIOT U OOJNIACTAMHU HX

IMPUMCHCHUS.
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Oco3naéams ~ HEOOXOIUMOCTb  COONIOAECHHA  MPaBUI

TEXHUKH 0€3011aCHOCTHU IPU paboTe ¢ KUCIOTaMHU.

28 Comu Conu, ux coctaB 1 Ha3BaHUs. PacTBopuMOCTh conieit B | Xapakmepuzoéams COMU  KaK MPOAYKTHI  3aMEIICHUS
BoJie. [IpencraBurenu coeii: XJIOpU I HaTPUsi, KapOOHAT | BOAOPOJIa B KHUCJIOTE HA METAJLI.
HaTpusl, pocdaT KaabIusl. 3anucvlieams GopMyIIbI COJIEH 10 BaJIEHTHOCTH.
demoncrpauuu.  Komnexkuuss — coneit.  Tabmuma | Hasvieams conu o popmymnam.
pPacTBOPUMOCTH OCHOBAHHM, KHCJIOT U COJIEH B BOJIE Hcnonvzosamo TaOIHITy PacTBOPUMOCTH JUIs
XapaKTEPUCTUKN CBOWCTB COJIEH.
IIposooums pacu€tsl o GpopMyiiaMm cosei
29 KomanuectBo [Toctrostnnas ABoranpo. KonmyectBo BemectBa. Moib. | OOwsicHamsb, 9YTO TaKOE «KOJTHMYECTBO BEIICCTBAY, «MOJIbY,
BEIECTBA Mounspras wmacca. KpaTHble eIWHUIBI HW3MEPEHUS | «IIOCTOSIHHAs ABOTAIPO», «MOJISIPHAS Maccay.

KOJIMYECTBA BEIIECTBA — MMJUIMMOIL W KHJIOMOJIb,
MUJUTUMOJISIpHAS. U KUJIOMOJISIpHAs MacChl BEIIECTRA.
PacyeTsl ¢ MCIIOJIL30BAHUEM IIOHATHH «KOJIMYECTBO
BEIIECTBAY, «MOJIIpHAs maccay, «IIOCTOSTHHAS
ABoraapo.

JdemoncTpanuu. HexkoTopeie MeTaibl, HEMETaUIbl U

COCAMHCHUSA KOJIMYCCTBOM BCIIICCTBA B 1 moab

Pewamo 3aJa4u C HCIIOJIb30BaAHHUEM MMOHSATHM

«KOJMNYCCTBO BCUIECTBA», «MOJIsIpHAA Macca», «II0CTOSAHHAs

ABoraapo
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31 | MonsipHbIit 00BEM 3akoH AsBoragpo. MonspHblii 00beM ra3000pa3HbIX | OObsicHAmMb, YTO TaKOE «MOJISIPHBIH 00BEM Ta30By,
ra3000pa3HbIX BemecTB. OTHOCUTEbHAS TUIOTHOCTh OJIHOTO Ta3a IO | «KHOPMaJIbHBIEC YCIOBUSI.

BEIIECTB Ipyromy. Pewams 3anaun ¢ UCNONB30BAHUEM MOHATUN «KOJIUYECTBO

KpaTHble equHUIBI U3MEpPEHUS — MWLIUMOJISIPHBIA U | BEIIECTBA», «MOJISIPHAS MAcCay, «MOJIIPHBI 00bEM razoBy,
KUJIOMOJISIPHBIN 00bEeMbI Ia3000pa3HbIX BELIECTB. «TIOCTOSIHHAsI ABOTa/Ipo».
PacueTsl ¢ WCHOJB30BAHMEM TOHSATHN «KOJAYECTBO
BEILECTBA», «MOJIIpHAs Macca», «MOJSIPHBII 00BEM
ra3oB», «IIOCTOSIHHAsE ABOTa/Ipo.
JdemoncTpauuu. Mogens  MoOJsIpHOTO  0OBeMa
ra3000pa3HBIX BEIICCTB
32-33 | Pacuétsl no Pacuersl ¢ wucCnonb30BaHWEM MOHATUH «KOJUYECTBO Xapaxmepuzosamo KOJINYECTBEHHYIO CTOPOHY

XUMUYECKUM BEILECTBA», «MOJIIpHAs Macca», «MOJSIPHBII O00BEM | XUMUYECKHX OOBEKTOB U MPOIIECCOB.

YPaBHEHUSAM razoB», «4uciI0 ABOragpo» Pewiams  3agaun  C  UCHNOJB30BAHWEM  IMOHATUUI
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BeM Ta30B», «IIOCTOSIHHAST ABOTaAPO»

34 | Boga. OcHoBaHus I'mppocdepa.  KpyroBopor  Boasl B mpupofe. | O0wsicHamb, 4YTO  TaKO€  «OCHOBAHUSY,  «ILIEIOYH»,
®usznueckue M XUMUYECKHE  CBOMCTBA  BOJBI: | «KAUECTBEHHAs! PEAKLU», «MHIUKATOP.

B3aMMOJICHCTBHE C OKCHIaAMH.

OCHOBaHI/IH, nx COCTasB. PaCTBOpI/IMOCTL OCHOBaHMI B

Knaccuguyuposams ocHOBaHUS TIO PACTBOPUMOCTH B BOJIE.

Onpedeﬂﬂmb MPUHAIIC)KHOCTU HCOPTraHNYCCKUX BCIICCTB K
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BOoJie. MI3MeHeHrne OKpacKH WHIUKAaTOPOB B WIEIOYHOU
cpene. [IpencraBurenu menoyen: TMAPOKCUABI HATPUS,
KaJIvud U KaJIbIIUSL.

OCHOBAHHIA.

JdemoHcTpanmum. Konnexuus

Jlabopatopubie onbIT. 15. VI3MeHeHue okpacku

WHJIMKAaTOPOB B LIETOYHOU Cpeie.

KJIACCY OCHOBaHMi1 1o hopmysie.

Xapaxmepuzoeams CBOMCTBA OTACITHHBIX TPEICTABUTEIICH
OCHOBaHMH.

Hcnonvzoeams TabIMIly paCTBOPUMOCTH IS OTIPEICIICHUS

pacTBOPUMOCTH OCHOBAHMIA.

35

PacTtBopsbI.
MaccoBas
pacTBOPEHHOTO

BCIICCTBA

J0JId

PactBopuTens u pacTBOpEHHOE BemecTBO. PacTBOpBHI.

PactBopenue. I'maparter. Maccosas oA

pacTBOPEHHOTO BemiecTBAa. Pacuersl, CBsi3aHHBIE C

HCIIOJIb30BaHUEM HOHSITUS «MaccoBas JOJIse
PAacTBOPEHHOTO BEWIECTBAY.

JlabopaTopubie omnbIT. 16. O3HakomieHHE C
npernapaTamM JOMAIlHeW WM IIKOJBHOM anTeyku —
pacTBopaMu MepoKCuaa BOAOPOIa, CIUPTOBOM

HAaCTOMKHU HOJa U HalIaTbIpHOI'O CIIMpPTA.

ObvscHamb, 9TO TAKOE «MaccoBasi JOJS PacTBOPEHHOTO
BEIIECTBAY.
Yemanasnusams aHaJIOTHH ¢  00BéMHON nonen
KOMITOHEHTOB I'a30BOI CMeCH

Pewamey 3agaun ¢ MCHOIL30BAHHEM ITOHATHH «MaccoBas
IoJId  DJIEeMEeHTa B BEIIECTBE», «MaccoBasd  JIOJII
PacTBOPEHHOTO BEIIECTBA», KOOBEMHAs JI0JIATa3000pa3HOTO

BEIIECTBa»
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36

[IpakTnueckas

pabora Ne 5

IIpuroToBiieHHe pPACTBOPOB COJEM € HUX 3aJaHHOU

MAacCOBOH J1oJIeH

Pabomams ¢ nabopaTopHblM  000pyJOBaHMEM U
HarpeBaTelIbHBIMH ~ NPUOOpPaMU B COOTBETCTBUU  C
[paBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Buinonnams  mpocteiiiine  mpueMbl  oOpallleHuss ¢
1ab0paTOPHBIM OOOPYIOBAHHEM: C MEPHBIM IMJIMHIIPOM, C
BECaMH.

Habnooams 3a CcBOWCTBAMH BEIIECTB W SIBJICHUSAMH,
MIPOMCXOISIIAMH C BEIIECTBAMH.

Onucvieams SKCTIEPUMEHT C TIOMOIIbIO €CTECTBEHHOTO
(pycckoro WM POAHOTO) s3bIKA U S3bIKA XHMHH.
Cocmasnsims OTYETHI TIO pE3yabTaTaM MPOBEAECHHOTO
JKCIIEPUMEHTA

T'omosumsb pacTBOPHI C ONPEIETCHHON MacCOBOU J10JeH

pPacTBOPEHHOT'O BEIICCTBA.

JloManrHui

skcriepuMent Ne 1

BLIpaH_II/IBaHI/Ie KpHUCTAJIJIOB AJIFOMOKAJIUMCBBIX KBACIIOB

HJIM MCJHOT'O KyI1opoca.

Bvinonnsams Ge30macHble B TOMALTHUX YCIOBHIX
9KCIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS 32 POCTOM
KpPHUCTAJIJIOB.

Ogopmnsams OTUET O MPOJIEIAHHON paboTe ¢

HCIIOJIb30BAHUEM PYCCKOTO A3bIKa U A3bIKA XUMHH.




73

37 O0o01IeHre U cucTeMaTH3alvs 3HaHUH 110 TeMe «BakHelIue mpecTaBUTeId HeOPraHUIeCKX BemecTB. KomuecTBEeHHBIC OTHOIIICHUS B
XUMUN

38 KontponbHas paboTa no teme «BakHeine npeacTaBuTe M HEOPraHMIECKUX BemecTB. KoinuecTBeHHbIE OTHOIICHUS B XUMHUI

OcHoOBHBIE KJIACChI HeOpranudecknx coequnenuii (10 u)

39 OKCHIBI: O60061enHue cBeieHnit 00 okcuaax, ux kiaccuuxanuu, | Oo6vsicHamsb, YTO TaKOe «HECOJICOOpPa3YIOIIHe OKCHJIBI,
Kinaccuukanus ¥ | Ha3BaHUAX M CBOMCTBaX. CIIOCOOBI MOTyYEHUST OKCUZIOB | «COJICOOPA3yIOIMIMEe  OKCHAB», «OCHOBHBIE  OKCHJBI»,
CBOMCTBA JlabopaTropHubie onbIThl. 17. B3anMmoeiicTBHEe OKCHAA | «KHCIIOTHBIC OKCHIBD».

KabIus ¢ Bojoi. 18. [lomyTHEeHUE H3BECTKOBOM BOIBI | Xapakmepuzosamv o0mye  XUMHYECKHE CBOIiCTBa
COJICOOPa3yIOMIMX OKCHUAOB (KHUCIOTHBIX W OCHOBHBIX)
Cocmasnames ypaBHEHHUSI PEAKIMHA C y4yacTUEM OKCHJIOB.
Habnrwoams n onucvieams peakiiui ¢ y9aCTHEM OKCHJOB C
MTOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U
SI3bIKA XUMUU.
Ilposooums  ONBITHI, TOATBEPXKIAONINE  XUMHUUYCCKUC
CBOMCTBA OKCHJOB C COOJIIOJICHUEM MPABHJI TEXHUKH
0e30I1aCHOCTH

40 OcHoBaHus: OcHoBanusl, ux kiaccuukanus, Ha3BaHus U cBoicTBa. | Cocmagnsams ypaBHEHHs peaklUi ¢ y4acTHEM OCHOBAHHUHU.

KJ'IaCCI/I(l)I/IKaI_[I/IH u | BzaumopeicTue ¢ KHUCJIOTaMH, KUCJIOTHBIMH OKCHJIaMHU Habniooamv n onucvieamo peakiun € y4aCTUEM KHUCIIOT C
CBOMCTBaA U collaMH. PazioxkeHue HEPACTBOPHUMBIX OCHOBaHHUM. | IOMOIIBIO €CTECTBEHHOI'O (py'CCKOFO nIn pOI[HOFO) sA3bIKa U
CnocoOb1 IMOJIy4CHUA OCHOBaHHUI. A3bIKa XMMHU.

JlaGopaTopHbie onbIThl. 19. Peakius Helitpanuzanuu. | [[pogooums  ONBITHL,  MOATBEPXKIAIONINE  XUMHUYECKHE
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20. Tlomydenue rumpokcuma wMeau (II) wm  ero

B3auUMOJEUCTBUE ¢ kuciiotor. 21. Pasnoxenue

rugpokcuaa meau (1) mpu HarpeBanum.

CBOMCTBa OCHOBaHM, ¢ COOIIOACHUEM IPaBUJI TEXHUKU

0€e30I1acHOCTH

41-42 | KucnoTsl: Kucnotsl, ux kmaccupukanuss u HazBanus. OOmme | Xapakmepuzoeams 00MIME XUMHUECKHE CBOMCTBA KUCIOT
KJaccupuKanusi U | XUMHUYECKue cBoicTBa kucinor.  Bsaumopeiictsue | Cocmagnsams ypaBHEHHUs] peakUi C y4acTHEM KHCIIOT.
CBOMCTBA KHCJIIOT C MeTaUlaMHU. DJEKTPOXUMHUYECKUU psf | Habarooams n onucviéams peakiuu ¢ Y9aCTHEM KHCIOT C

HanpsDKEHUW MeTayuioB. B3amMoaelcTBUE KHCIOT C | TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U
OKCHUJIaMHA METaJuIoB. B3auMojeicTBHE KHUCIOT C | sI3bIKa XUMUHU.

OCHOBAHUSAMHU — peakuus HelTpanuzauuu. | /[poeooums  ONBITHL, MOATBEPKJAIOLINE  XUMHUYECKUE
B3aumoneiictBue KucimoT ¢ coisMu.  [lomydeHue | CBOMCTBA KHUCIOT, C COONIOACHUEM TIPaBUJI TEXHUKHU
OECKHUCIOPOIHBIX U KHCIOPOICOAEPIKAIIUX KUCIIOT. 06e30MacHOCTH

JlabopaTopHble onbIThI. 22. B3auMoaeiicTBHE KUCIIOT

¢ Metayutamu. 23. B3aumoeicTBre KUCIOT € COISIMU

43-44 | Conu: Conu, ux knaccudukanus U coiictBa.B3anmoneiicteue | Pa3znuuaTh MOHATHS «CPEAHHE COJIM», «KHCIBIC COJIM»,
KIaccupuKanuss U | Colled ¢ MeTalylaMH, OCOOEHHOCTHM OTHUX pPEaKIHil. | KOCHOBHBIE COJIM.

CBOMCTBA B3anmopeiictBue coneil ¢ consimu. XapakTepu3oBaTh 001IMe XUMUYECKUE CBOMCTBA COJICH.

JlaGopaTopubie onbIThbl. 24. (O3HaKOMJIEHHE C
KoJIekuen cousieil. 25. B3aumopelictBue cynbdata
memu (I1) ¢ sxenesom. 26. BzaumoaeiicTBre coeit ¢

COJIsIMU.

Cocmasnsams ypaBHEHUs pEaKkLMi ¢ yJaCTUEM COJICH.
Habniooams U onucvieams peakluu C y4acTHEM coJiel C
MOMOIIBIO €CTECTBEHHOT'0 (PYCCKOTO MJIM POJIHOTO) SI3bIKA U

A3bIKA XUMHH.
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Hpoeodumb OIIBITHI, MOATBCPKAAIOIINC XUMHNYCCKHE

CBOMCTBa coJell C coONIoeHueM MpaBWJl TEXHUKH

0e30macHOCTH
45 I'enernueckas cBsi3p | ['eHeTHUecKMe  psAapl MeTalla W HEeMeTallia. | Xapakmepu308amb MOHATHE «TE€HETUYECKUU PSI».
Mexay  Kiaccamu | ['eHeTmdeckasi CBsI3b MEXKIY KilacCaMU HEOPraHW4ecKuX | Munocmpuposams TEHETUYECKYIO B3aMMOCBSI3b  MEXKIY
HEOPraHUYECKUX BEIIECTB. BELIECTBAMU: MPOCTOE BEIIECTBO — OKCHJ — THUJIPOKCH]L
BEILIECTB JlaGopaTopubie onbIThl. 27. ['eHeTHYecKas CBSI3b HA | — COJIb.
MPUMEPE COCTUHEHUN MEJIU. 3anucvieamvy  ypaBHEHHS PEAKIUM, COOTBETCTBYIOIINX
MOCJIEI0BATEILHOCTH («urerouke») MpeBpaIicHui
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIaCCOB.
46 [IpakTuueckas Pemenne skcriepuMeHTAIBHBIX 3314 Ymems oOpamatbes ¢ nabopaTopHbIM 00OpYIOBaHUEM U
pabora No 6 HarpeBaTelbHBIMU  MpPUOOpaMH B COOTBETCTBHUH  C

IpaBUJIAMH TEXHUKHU 0€30aCHOCTH.

Pacno3nasams HEKOTOPbIE AaHUOHBI U KATHOHBI.
Habniooams cBOMCTBA 3JEKTPOIUTOB M HMPOUCXOJAIIUX C
HUMH SIBJICHUM.

Habnooams WM onuceléams  PeakUd € y4yacTHEM
HIIEKTPOJIUTOB C MOMOILBIO €CTECTBEHHOIO (PyCCKOTOo WU
POJHOTO0) A3BIKA U SI3bIKA XUMUHU.

QOPMyJZMpOBClmB BBIBO/JIbI IO pPE3yJibTaTaM HPOBCACHHOI'O
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IKCIEPUMEHTA

47

O06o006muIeHne 1 cucTeMaTH3alys 3HaHUH 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUIECKUX COCTMHEHUI

48

KonTponsnas padota no reme «OCHOBHBIE KJIACChl HEOPTaHUUECKUX COEIUHEHMID

Iepuonuueckuii 3axon u Ilepuoanyeckas cucrema xumndeckux dnementon /.M. MenneseeBa u crpoenne atoma (8 u)

49

EcrectBenHrIe
ceMencTBa
XUMHAYECKUX
9JIEMEHTOB.

AmdoTtepHOCTB

EctecTBeHHBIE CcemMelCTBA XUMHYECKHUX DJIEMEHTOB:
IIEJIOYHBIE W IETOYHO3EMENIbHBIE METaJUIbl, TaJOTeHBI,
uHepTHble  (OmaropoaHblie) Tas3bl.  AMGOTEPHOCTb.
AmdoTepHble OKCHUIBI M THAPOKCHIBL. KomruiekcHbie
COJIH.

JlabopaTtopHublie onbIThl. 28. [lonydenne amdorepHOTro

TUAPOKCHIA U UCCIICAOBAHUE €TI0 CBOMCTB.

ObvsicHAmMb IPU3HAKY, MO3BOJISIIOIINE O0BEAUHATH TPYIIIbI
XMUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams xumMuueckuil cMbICT (3TUMOJIOTHIO) Ha3BaHUMN
€CTECTBCHHBIX CEMENCTB

Apaymenmupoeams OTHOCUTEIBHOCTh Ha3BaHUS «MHEPTHBIE
ra3pl»

Obvsacuams, UYTO Takoe «aM(pOTEpHbIE COEIUHEHUSN.
Habnooams 1 onucvléams peakuuil MEXIy BEILECTBAMU C
IIOMOIIBIO PYCCKOI'O (POIHOIO) SI3bIKA U SI3bIKA XMMUU.
Xapaxkmepuzoeams TBOMCTBEHHBII XapakTepe CBOWCTB
aM(pOTEPHBIX OKCUJIOB U THAPOKCHIOB.

IIpo6ooumsb OMNBITEI MO TOJYYEHUIO U TOATBEPKICHUIO
XUMHUYECKHUX CBOMCTB aM(POTEPHBIX OKCUI0B U I'MJIPOKCHIOB
¢ COOJIIOJICHUEM TTPABUIT TEXHUKH

0€30MacHOCTH.




77

50 Otxkpsitue 1.1 Otkpeitue JI. W. MenneneessiM Ilepuoguueckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MenneneeBpiM 3aKkoOHa M co3jaHue uM llepuonmyeckoil cucTeMbl | KiaccU(PUKAIUU.

[lepuoauueckoro XMUMHUYECKUX 3JIEMEHTOB. Apeymenmuposams oTHeceHue lleproauueckoro 3akoHa K

3aKOHa JdeMoHcTpanuu. Paznuunsle bopMbl TaOJIUI] | €CTECTBEHHOMN KIacCU(PUKAIIIH.
MEePUOIUIECKON CUCTEMBI. MonenupoBanue | Mooeruposamo XUMHYECKHE 3aKOHOMEPHOCTH C
noctpoenust  Ilepmonmueckoit  cuctemsl  JI. WM. | BbleneHHEM CYIIECTBEHHBIX XapaKTEpPUCTUK OObEKTa HU
MeneneeBa MPEJICTaBICHUEM UX B MIPOCTPAHCTBEHHO-TpapUUecKON UIu

3HAaKOBO-CUMBOJINYECKOM (hopme
51 OcHoBHBIE cBeicHHs | ATOMBI  Kak (opma CyIIECTBOBAHMSI XHUMHUYECKUX Obvsacuamb, 49YTO  TaKOE  «IPOTOH»,  «HEHUTPOHY,

O CTPOCHHUH aTOMOB.

anemMeHToB. OCHOBHBIE CBEIICHUS O CTPOCHHH aTOMOB.
JlokazatenbCcTBa CIOKHOCTU CTPOCHHSI aTOMOB. OMBITHI
Pesepdopna. [Tnanerapuas Moienb CTpOSHUS aTOMa.
CocrtaB  aTOMHBIX  sifiep:  NPOTOHBI, HEUTPOHBI.
OTtHocHTENbHAs aTOMHAs Macca. B3auMOCBA3b ITOHITUH
«IPOTOH», «HEUTPOH», «OTHOCHUTCIIbHAS aTOMHas
Maccay.
JemoncTpanuu. Moaenu aToMOB XUMHYECKHX

OJICMCHTOB.

«OJICKTPOHY, «XUMHUYECKUH DJIEMCHT», «MAaCCOBOM YHCIIO».

Onucwvisams CTPOCHUC arToMa

anpa UCIIOJIB3YS
[lepuonnueckyro cucteMy XUMUYECKHX snemeHtoB [[.U.
Meuneneesa.

Ionyuams wHOpPMALIMIO TO XUMHH U3 Pa3IMYHBIX

HCTOYHUKOB, aHAIUUPOBANb e€.
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52 Crpoenue Muxkpomup. OnekTpoHbl. CTpoeHue 3IEeKTPOHHBIX | OObsicHAmMb, YTO TaKOE <OJICKTPOHHBIM CIIOH» WIH
3JIEKTPOHHBIX ypoBHEW aToMOB XuMH4ecKux 31eMeHTOB NoeNe 1-20. | «9HepreTu4ecKkuil ypoBEHB.

YpOBHEN aTOMOB [ToHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE. Cocmasnsams CXeMbl pacHpelieieHus 3JIEKTPOHOB IO
XUMHUYECKUX AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOI 000J10UKe

anemeHTOoB NeNel-20

B Tabmmme J[.1.

Menneneesa.

53 [Tepuonnueckuii H3oTomnsI. DuU3NYECKU CMBICIT CUMBOJIUKH | Packpvieamv (GU3MUECKUI CMBICI: TOPSIAKOBOTO HOMEpPA
3akoH JI.1. [lepuonuyeckoii CUCTEMBI. CoBpemeHHasi | XUMUYECKOTO 3JIEMEHTa, HOMepa I[epuoja U HoMepa
MenneneeBa u dbopmynupoBka Ilepuomnueckoro 3akoHa. V3MeHEHUs | TPYIIIIHL.

CTPOEHHE aToma CBOMCTB JJIEMEHTOB B TMEpUOJAX M Tpymmnax, Kak | O0vsacHAmb 3aKOHOMEPHOCTH U3MEHEHUS METAIUTMUECKUX U
(GyYHKIMS CTPOCHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB. HEMETAJUIMYECKUX CBOMCTB XMMHYECKUX DIEMEHTOB M HX
COCAMHEHUH B IEPHOJAX U FPyHIaXx.

54-55 | XapakrepucTtuka XapakTepucTUKa OJJIEMEHTa-MeTaJlla M JJIeMEHTa- | Xapakmepu3oeams  XUMUYECKHE  dJIeMEeHThl  1—3-To
XUMHUYECKOTO HEMeTajula 10 HUX MoJokKeHutro B Ilepumoanueckoil | mepuooB MO MX MOJOXKeHHIO B Ilepuoamueckoil cucreme
3JIEMEHTA Ha cucreme Xxumuyeckux 3neMeHToB 1. 1. Menzaeneesa. xuMuueckux anemeHToB 1. . Menneneesa.

OCHOBAHHUU €ro JemMoncTpanuu. Mojenu aToMoB 35IeMEHTOB 1—3-T0 | Apeymenmuposams CBOWCTBA OKCUAOB M TUAPOKCHUIOB
MOJIOKEHHUS B NEPHOJIOB METaJUIOB U HEMETAJIJIOB MMOCPEACTBOM YPaBHEHUN PEaKIIUii
[Tepuonnueckon
CHUCTEME

56 3HaueHue Coo0mieHust  yJyamuxcss O OKU3HM, HaydHoW U | Onpedenams UICTOUHUKHA XUMHUECKON HHPOpMALTUH




79

[Iepnonnueckoro
3aKOHa U
[Tepuoanueckoi
CUCTEMBbI
XUMUYECKUX
anemeHnToB /l. W.

Meuneneena

obmectBenHoi  gestenbHocTH .M. MeHnneneena
«IleproauyeckomMy 3aKOHY HE TPO3UT paspylieHue, a

TOJIBKO Pa3BUTHUE U HAJCTPOUKHU 0OEIIAI0TCs»

Ilonyuams HeoOXonuMy0 HWH(GOPMALMIO U3 Pa3IUYHbIX

HMCTOYHHKOB, AHAU3UPOBATND eé, oghopmaame
UH(POPMALMOHHBIA TIPOIYKT, Npe3eHmo8ams €ro, eecmu
HAy4YHYIO IUCKYCCHIO, OMCmMasams CBOIO TOUKY 3pEHUS WU

KOppeKxmupoeams eg.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu (8 u)

57

HNounasn

XUMHNYECCKas1 CBA3b

HNonnass xumuyeckas cBs3b. HoHBI, 00pa3oBaHHBIC
aToOMaMHu METaJUIOB U HeMeTalIoB. CXxeMbl 00pa3oBaHUs
WOHHOM CBsI3M Uil OWMHApHBIX coenuHeHuid. MoHHBIE
KPUCTAJUIMYECKHE PEMIETKH W (PU3WYECKue CBOMCTBA
BEIIECTB C OTUM TUNOM pemeTok. [lonarue o
(hopMyIBHON €TUHUIIE BEIECTBA.

Hemoncrpanuu. Buneopparments u crnaiiasl «MonHas
XHUMHYECKas CBA3b». KOJUIEKIMS BEIIeCTB ¢ HWOHHOM
XUMHYECKOH CBSI3bI0.

Monenn HOHHBIX

KPUCTATINIMICCKUX peH_IéTOK.

ObvscHAMb, YTO TaKOE HOHHAS CBSI3b, HOHBI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUS HOHHOU CBS3H.
Cocmaensimes cXeMbl 00pa30BaHUsI HOHHOM CBSI3H.
Hcnonvzoeams 3HaKoBoe MojenupoBanue.  Onpedenimo
THUI XUMHUYECKOU CBsI3U MO (hopMyJie BEIIeCTBa.

IIpusooums ipuUMeEpHI BEIIECTB C HOHHOW CBA3BIO.
Yemanasnueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEILIECTBA U BHUJIOM XHMHUYECKON CBSI3H, MEXIY
MOHHOH CBSI3bI0 M KPUCTAITUYECKHM CTPOCHHEM BEIIECTBA,

MCKAY KPUCTAJUIMYCCKUM CTPOCHUCM BCHIECCTBA U €I0

(1)I/I3I/IIIGCKI/IMI/I CBOMCTBaMH

58

KoBanentnas

XUMHNYCCKas CBA3b

KoBaneHntHas XuMH4YecKass CBS3b. 3HeKTpOHHHC u

CTpyKTypHBIE opMmynbl. [loHATHE O BaJEHTHOCTH.

O6’bﬂCH}Zmb, YTO TaKO€ KKOBAJICHTHAsA CBA3b»,

«BAaJICHTHOCTDH».




80

KoBanenTtHas HemnouisipHasi cBsizb. CxeMbl 00pa3oBaHus
KOBAJICHTHOM CBA3U U1 OWHApHBIX COEIUHEHUIL.
Monekynspaeie U

ATOMHBIC KPpUCTATININYCCKHUEC

PEETKH, U CBOMCTBA BEILIECTB C 3TUM THIIOM PEHIETOK.

JdemoncTpanun.  BuzneodparmeHtsl W ciaiizsl
«KoBanenTHass  xumumueckass  cBs3b».  Kosekuus
BEUIECTB MOJIEKYJIIPHOTO M aTOMHOTO  CTPOEHMSIL.

MO)IG.]'II/I MOJICKYJIIPHBIX U aTOMHBIX KPUCTAIIIMYECKHUX

pEMIETOK.

Cocmaensams cxeMbl 00pa30BaHUs KOBAJICHTHOM
HEIOJISIPHON XUMHUYECKOH CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.

Onpeodensimeb TAN XUMUYECKOU CBSI3H 10 (popMyIIe
BELIECTBA.

IIpuooumys puMephl BEUIECTB C KOBAJICHTHOM CBSI3bIO.
Yemanasnueames npuaMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA M BUJIOM XUMHUECKOW CBSI3H, MEXKITY
KOBAJICHTHOH CBSI3BI0 M KPHCTAUTHIECKAM CTPOSCHHEM
BEIIIECTBA, MEX/ly KPHUCTAININYECKUM CTPOECHUEM BEIlleCTBA

U ero pU3NYEeCKUMH CBONCTBAMU

59

KoBanenTnas
MOJISIpHAS

XHUMHNYCCKas CBA3b

DIIEKTPOOTPUIIATETBLHOCTD. Psifg
3eKTpooTpuliaresibHOCTH. KoBaneHTHas noJisipHast
XuMHudecKas cBs3b. Jlunosb. Cxembl 00pa3oBaHUS
KOBJICHTHOM TIOJIAPHOM CBS3M ISl OMHAPHBIX
coelMHEeHU. MoJeKylIspHbIEe 1 aTOMHbIE
KPUCTAUIMYECKUE PEIIETKH, M CBOMCTBA BEUIECTB C
9TUM THUIIOM PELIETOK.

JdemoncTpanuu. Mojenu MOJEKYISIPHBIX U aTOMHBIX

KPUCTATINIMICCKUX peH_IéTOK.

06bﬂCHﬂﬂ1b, YTO TAKOC «KOBAJICHTHas IIOJAPHAsA CBA3b»,

«QIEKTPOOTPULIATENBHOCTDY, «BO3TOHKa» WIH
«cyOaManus».

Cocmasnams cxeMbl 00pa30BaHUSI KOBAJICHTHOM MOJIIPHOM
XUMHYECKOU CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETTUPOBAHUE.
Xapaxkmepuzoeams MEXaHHU3M O00pa30BaHU IOJISPHOM
KOBAQJICHTHOU CBS3U.

TANI XUMHWYECKOU

Onpeodenamo CBA3M 1O (opmyne

BCIICCTBA.
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Ilpusooums mpUMeEpbl BEUIECTB C KOBAJICHTHOU MOJISIPHOU
CBSI3BIO.

Yemanasenueamp npUYMHHO-CIIEACTBEHHBIE CBSI3H MEXIY
COCTaBOM BEIIECTBA W BHUJIOM XHMHYECKOW CBS3U, MEXKIY
KOBAJIEHTHOM CBSI3bI0 M KPHUCTAJUIMYECKUM CTPOCHUEM
BEIIIECTBA, MEXY KPUCTAIIMYECKUM CTPOCHUEM BELIECTBA U
ero (pu3nYeCKUMH CBOMCTBaMHU.

COEOUHEHUN IIO

Cocmasnamo OMHApHBIX

bopMyIbl
BAJICHTHOCTH W HAXOOUMb BAJCHTHOCTH DSJEMEHTOB IIO
dbopmyse OMHAPHOTO COEAMHEHUSI.

Hcnonvzosamo MaT€pruajlIbHOC MOJCIIMPOBAHNUC

60

MeTtaninyeckas

XHUMHNUYCCKas CBA3b

Mertannudueckass XUMHYECKas CBSI3b W MeTalLTMJYecKast
KpucTtajuinueckas pemérka. CBOMCTBAa BELIECTB ¢ 3TUM
TUNOM pemérok. EauHas mnpupona XUMHUYECKUX
CBSI3CH.

JlemoncTpanuu. BuneohparMeHTBI U CITai bl
«MeTammyeckass XUMHAYecKas CBA3b». Komneknus
«MeTanibl U CILIaBhI».

JlaGopaTopHsle onbIThl. 29. V3roToBieHune Moaemu,

WJUTFOCTPUPYIOLIEH CBOMCTBA METAIIIMYECKON CBA3H

06bﬂC‘Hﬂﬂ1b, YTO TaKO€ METAIJINYCCKasA CBA3b.

Cocmaensims ~ cXeMbl ~ 00pa30BaHUS  METAJLTMYECKON
XUMUYECKOH CBSI3H.

Hcnonv306ams 3HAKOBOE MOJICIIMPOBAHHE.
Xapaxmepuzosams MEXaHU3M oOpazoBaHuUs
METaJUIMYECKON CBSI3H.

Onpedensms TUN XUMHYECKOW CBSI3U MO  Qopmyre
BEIIECTBA.

IIpugooums ipuMepbl BELIECTB ¢ METAIIIMYECKON CBS3BIO.

Yemanasnusamsn MPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIAY
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COCTaBOM BEIIECTBA U BUIOM XHMHMYECKOU CBSI3H, MEXKIY
METAJUIMYECKON CBA3BI0O U KPUCTALIMYECKUM CTPOCHUEM
BEILECTBA, MEX1Yy KPUCTAIUINYECKUM CTPOCHUEM BELIECTBA U
ero (pu3MYeCcKUMHU CBOMCTBAMHU.

Hcnonvzosamo MaTCpruaJIbHOC MOACINPOBAHUC

61 | Crenenn Crenenn okucienus. CpaBHEHUE CTETICHU OKUCTEHUS U | OObsicHAmb,  YTO  TaKO€  «CTEMEHb  OKHUCIICHHS,
OKHCJICHUSL. BasieHTHOCTH. [IpaBmiia pacuéra CTeneHel OKUCIICHUSATIO | «BaJICHTHOCTBY.
(dhopMynaM XUMHUYECKUX COEIUHEHUH. Cocmasnsams  popmynbl OWHApPHBIX COEIMHEHUN Ha
OCHOBE 00111ero cnoco0a uX Ha3BaHMIA.
Cpasnueamuv 6a1eHMHOCMb U CTETICHb OKUCIICHUS
Paccuumvieams ~ creneHH  OKUCIEHHsT 1O  QopMynam
XUMHAYECKUX COCAMHEHUI.
62 OKucIuTeNnbHO- OKHCIIUTEbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. ObvscHamy, 4TO Takoe «OKUCIUTENBHO-
BOCCTaHOBHTENbHBIC | OnpeielieHHe CTENECHeH OKHUCIEHHs Ui DJIEMEHTOB, | BOCCTAHOBUTEIIBHBIC peakmum, COKHUCITUTEIIBY,
peaknuu 00pa3ylolIMX BEIIECTBA pa3HBIX KJIACCOB. Peaklnu | «BOCCTAHOBHTENbY, KOKHCICHUEY, BOCCTAHOBIICHHEY.

HOHHOTO OOMEHA M OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE
pe€aKuuu. OxHCIUTEIb U BOCCTAaHOBHUTCIIb, OKHCJIICHUC 1
BoccTaHoBjeHHe. CocTaBlcHHUE ypaBHeHI/Iﬁ OKHCIIMTCIIb
HO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOJ0OM
QJICKTPOHHOT'O Oananca.

JdemMoncTpanuu. B3auMonencTteue LHMHKAa C  CEpOH,

Knaccugpuyuposames xuMuueckue peakmuii Mo MPU3HAKY
«U3MEHEHHE CTeNeHE OKUCICHUS JIEMEHTOB.
Onpeodensimb OKUCIUTENTh U BOCCTAHOBUTEIH, MPOIECCHI
OKHCIICHUS U BOCCTAHOBJICHUSI.

Hcnonv3oeams 3HaKOBOE MOJCIINPOBAHUC
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cosstHOM  kucnoroit, ximopugom wmemu (I). Topenue
Maraus. B3anmozaeicTBue XJIOPHOW M CEpOBOJIOPOIHOM

BO/JBbI.

63 O06o0menre u cuctemMaTu3anus 3Hanuii mo reMam «llepuoanueckuii 3axkoH u [lepuoanueckas cucteMa XuMudeckux nemeHtoB . 1.
MenneneeBa u crpoenue atoma» u «CtpoeHue BemectBa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHID)
64 | KontponbHas pabora no temam «llepuoanueckuit 3akoH u [leproanueckas cucrema xumudeckux snementoB [I.J. MenneneeBa u ctpoenue
atoma» 1 «CtpoeHue BemectBa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHID)
Pe3ep | 64
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IIpumepHoe TeMaTH4YeCcKOe IJIAHNPOBaHMe 9-T0 KiIacca
(2 4 B Henesn1o0, Bcero 70, u3 HUX 4 4 - pe3epBHOE BpeMsi).

Home
pa
YPOK Tema ypoka OcHoBHoOe coJep:kaHue XapakTepucTHKAa OCHOBHBIX BU/10B AesITeLHOCTH
OB ypoKa o0yyauxcs (Ha ypoBHe y4eOHBIX 1eHCTBH)
n/n
IToBTOpEHME 0 0000IIEHHE CBEIEHHI M0 Kypcy 8-ro kiaacca. Xumudeckue peakiun (5 1)

1 Knaccudukanus bunapusie coemunenus. Oxcuabl cojeoOpasyromue u | Xapakmepu3zoéams OKCHUIBL, THUIPOKCHUIBI (OCHOBaHUS,
HEOPraHUYEeCKUX HecoJieoOpa3yrolue. ['unpokcuabl: OCHOBaHUs, | aM(poTepHbIE TUAPOKCHIBI, KHUCIIOPOJICOJIEprKaIHe
BEIIECTB U UX amdoTepHblie, KuciaoTel. CpeaHue, KUCIble, OCHOBHbBIE | KUCIOTHI) U COJIM MO IUIaHy: COCTaB, COCOOBI 00pa3oBaHuUs
HOMEHKJIaTypa COJIN. Ha3BaHMI, XapaKTEepHbIE CBOWCTBA U MOJIYyYCHUE.

JdemoncTpanumn. O3HakoMJeHHE C  KoJuleKuusaMmu | Krnaccuguyuposams OKCUABI, THUAPOKCHABI (OCHOBaHUS,
MeTalsioB U HeMerawioB.  O3HakomiieHue ¢ | am(pOTepHbIe TUIPOKCHIBI, KHUCJIOPOJICOIEpIKaIHe
KOJUICKIIUSIMH OKCUJIOB, KUCJIOT U COJIEH. KUCJIOTHI) U COJIU 110 Pa3InYHbIM PU3HAKAM.
Ymems  monaTBepkKIaTh — XapaKTEPUCTHKY  OTAEIBHBIX
NpeICTaBUTENIed  KJIAaCCOB ~ HEOPraHMYECKUX  BEIIECTB
YPaBHEHHUSMHU COOTBETCTBYIOIIHUX PEAKIIUM.
Packpuvieamo B3alMOCBSI3b MEeXIy KJIaccaMu
HEOPraHWYECKNUX COCIUHEHMM, KaK T€HETHYECKYHO

2-3 | Knaccugukamus OO6oOIIeHre CBEICHUH O XHMHUYECKHX peaknusax. | O0vAcHAmMb, YTO TAKOE «XUMHUECKAs PEAKLUI», «PeaKu
XUMUYECKUX Knaccugukanus XUMUYECKHX PEAKIMA MO PA3JIMUHBIM | COSIMHEHMS», «PEaKIUH pa3iokKeHUsD», «peakuu 0OMeHay,
peakuui 1o OCHOBAHMSIM: COCTaBY M WYHCIY pEarupyloIUuX W | «peakuuu 3aMEIlEHHUs», «PeaKUuu HEUTpalu3alumn»,
pa3IUYHBIM oOpa3ylomMxcs  BEUIeCTB,  TEMIOBOMY 3 (deKTy, | «IK30TEPMHUECKHUE peaxkuumny, «OHIOTEPMUYECKHE
OCHOBAHUSAM HaIPABJICHUIO, U3MEHEHUIO CTENEHEH OKUCIICHHUS peakuum»,  «oOpaTHMble  peakUuu», «HeoOpaTHMbIe
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JJIEMEHTOB, O0Opa3yIOIIMX pearupyrollue BEIIECTBa,
(aze, HCIOTB30BAHMIO KaTAIN3ATOPA.

Jlaboparopubie onbIThL. 1. Bzaumoneiicteue
aMMHaKa 1 XJIOpOBoIopoa. 2. Peakuus HeHTpanu3anum.
3. HaGmonenne  TterutoBoro  a¢ddekra peaxyum
HenTpanuzauuu. 4. B3aumoeiicTBie cepHOM KUCIOTHI C
okcusiom meau(Il). 5. Paznoxkenue nepokcuaa Bogopoaa
C TMIOMOIIIBIO KaTaja3bl KapToQers.

peakuum», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMM,
«TOMOTEHHBIE  pPEaKLUMW», «TETEPOTrEHHBbIE  pPEaKLUu,
«KaTaJIMTUYECKUE peaxuumny, «HEKaTaJIUTUYECKUE
peakuum», «TermIoBoi 3p(HEeKT XMMUUECKON PeaKIum».
Knaccuguyuposams xumudeckue peakiuuu MO pa3IndHbIM
OCHOBAHUSIM.

Onpeodensimb OKUCIUTENb U BOCCTAHOBUTEIb, IIPOIIECCHI
OKHUCJIEHUS U BOCCTAHOBJICHHUSL.

Habniooams u onuceieame peakuyl MKy BELIECTBAMU C
MTOMOIIIHIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

4-5

[Tonsatne o ckopoctn
XUMHAYECKOUI
peakuuu. Karanus.

[Tonatne o ckopocTn XUMHUYECKOU peakunu. DakTopel,
BIUSIOIIME HAa CKOPOCTh XHUMHUYECKHMX  peaKlui:
MPUPOJIa pEarupyrolnx BEHIECTB, MX KOHLEHTpAalus,
TEMIIepaTypa, IUIONIaJb CONPHUKOCHOBEHUS, HAIUYUE
katanuzaropa. Karamus.

JemoHcTpaumu. 3aBUCUMOCTh CKOPOCTH XMMUUYECKOM
peakuuu OT NPUPObI PEArUPYIOLIUX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIUU OT KOH-
LEHTpaly Pearupyolnux BeIecTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PeakUUU OT MIONIaAN
COMPUKOCHOBEHHUSI PEarupyrouX BeMECTB («KUTIAIIUI
CJIO»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakiuu
OT TEMIIEPATYPbI PEArupPyrOIINX BEIIECTB.
JlabopaTropHble onbIThI. 6. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peaklruu OT IPUPO/Ibl Pearupyrommx
BELIECTB HA IPUMEPE B3aUMOACHCTBHSI paCTBOPOB
THOCYIb(aTa HATPHUS U XJIopuaa 6apus, THOCyIb(aTa
HaTpUS U COJISTHOM KUCIIOTHI. 7. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKON peakluy OT IPUPO/Ibl METAIOB MPH HX
B3aUMO/ICHCTBUU C COJITHOM KUCIOTOU. 8. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKIIMH OT NPUPOABI KUCIOT

O06vsicHAMb, YTO TAKOE «CKOPOCTh XUMUYECKON PEaKIINI.
Apeymenmuposams BHIOOp eTUHUI U3MepeHus V.
Yemanasnueames npuuuHHO-CIEICTBEHHBIE CBA3H BIUSHUA
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKLni.
Habniooams u onuceieams peakuy MKy BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUH
Ilposooums  ONBITBH, TOATBEPXKIAIOUINE  3aBHCHUMOCTD
CKOPOCTH XUMHUYECKOU PEaKIH OT pa3IuYHbIX (PAKTOPOB
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IIPU B3aUMO/JICHICTBUM X C JKeIe30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMUYECKON peakiuu oT Temrneparypsl. 10.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEeaKLUU OT
KOHLEeHTpauuu. 11. 3aBUCUMOCTh CKOPOCTH
XMMHUYECKON PEaKIMH OT IUIOLIAAN COIPUKOCHOBEHUS
pearupyromux BeniecTs. 12. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PeaklUy OT KaTaau3aTropa.

Xumuuyeckue peakuuu B pacreopax (10 u)

DIIEKTPOJIMTHYECKAS
JMCCOLIAIUs

[TonatTne 00  ANEKTPOJUTHYECKOW  TUCCOIHAIINH.
DNEeKTPOTUTHI H HEIJICKTPOJIUTHI. MexaHu3m
JTUCCOITUAITAN DJIEKTPOJUTOB C PA3IMYHBIM XapaKTEPOM
cBs3u. CrTeneHb AIEKTPOIUTUYECKON JIMCCOIUAIUH.
CusnbHBIC U C1a0ble SJIEKTPOJIHTHI.

JdemoncTpauuu. VcnbiTaHne BELIECTB U UX PACTBOPOB
Ha AJIEKTPOIIPOBOJTHOCTH

JlabopaTropubie onbIThbl. 13. Jlucconmamus ciaabbIx
AJICKTPOJIMTOB HA TPUMEPE YKCYCHOM KUCIIOTHI.

Xapaxkmepuzosamw MTOHATHS (OQIEKTPOJIUTUYECKAS
JIUCCOTTHAITUS, «AIEKTPOIUTHIY, «HEITIEKTPOTUTHD».
Yemanasnueams TPUIMHHO-CICACTBEHHBIE CBS3H MEXKITY
MIPUPOJIOH DIIEKTPOJIUTA U CTEMEHBIO €T0 TUCCOITHUAIUH.
Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBS3H MEXKITY
THUTIOM XUMHYECKOU CBS3H B JICKTPOIUTE U MEXAHU3MOM €TO
JACCOLMAIIMH,
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OCHOBHBIE

7 OcCHOBHBIE TOJIOKEHHUSI TEOPUH DIIEKTPOJUTHYECKOH | Xapakmepuzosams TOHATHS «CTENCHb JAUCCOIMAIIHN,
MOJIOKCHHST  TeopHH | aucconanuu. Kiiaccupukanys MOHOB M MX CBOMCTBA. | «CHIJIBHBIC  JJICKTPOJHUTBDY,  «CIA0BIe  AJICKTPOJIUTHIY,
AMEKTPOJIUTHYCCKON | KHCIIOTBI, OCHOBaHUS W COJHM KaK JJIEKTPOJIUTHL. VX | «KaTHOHBI), «QHUOHBI», «KHCIOTBI», «OCHOBAHUS», «COJIM.
JIACCOIHAIAN KJIaCCH(HUKAITUS W TUCCOIHAIIS. Cocmaenssms ypaBHEHUS JIEKTPOJIUTUUECKON JUCCOIUAIITU
(T2 10). JdemMoHcTpanumu. 3aBHCUMOCTH 3JIEKTPONPOBOJHOCTH | KHCIIOT, OCHOBAHHUU U COJIEH.

YKCYCHOM KHCIOTBI OT KOHIeHTpauuu. JIBwkenue | Murtocmpuposams TpUMEpaMu  OCHOBHBIE — TOJIOKEHUSI
OKpAIIEHHBIX HOHOB B 3JIEKTPHYECKOM TIOJIE. TEOPHUH IEKTPOJIUTHIECKON TUCCOIHAIINN.
Paznuuams  KOMIIOHEHTBI  JI0Ka3aTeNbCTB  (TE3UCOB,
apryMeHTOB U ()OPMBI JI0KA3aTeIhCTBA)
8—9 | Xumnueckue OO0mme XWMHYECKHME CBOWCTBA KHUCIOT: HU3MEHEHHeE | Xapakmepuzosams 0ONME XUMHUECKHE CBOMCTBA KUCIIOT C

CBOJiCTBa KHCJIOT B
CBETE TEOPHH
ANEKTPOTUTHICCKON
JIHACCOLHAIIN

OKpAaCKH MHIMKATOPOB, B3aUMOJICHCTBUE C METaUIaMHu,
OKCHJaMU U THUAPOKCUIAMU METAJVIOB M COJISIMH.
MonekynsapHble U HOHHBIE (IIOJIHBIE W COKpAIIEHHBIE)
ypaBHEHUS peaKIui. XHUMHAYECKUHN CMBICTT
COKpalI€HHBbIX YpPaBHEHUW. YCIOBUS MPOTEKAHUSA
peakuuii MexJIy JJEKTPOJUTaMH JO0 KoHHa. Psp
aKTUBHOCTH METAJIOB.

JlaGopaTopubie onbiThl. 14. UM3MmeHeHue OKpacku
WHIUKAaTOPOB B  KHUCIOTHOM cpexe. 15.Peakuus
HEUTpalM3allMd  pacTBOpa  WIENOYM  Pa3IMYHBIMHU
kucinotamu. 16. IMomydyenue runpokcuaa meau(Il) u ero
B3aMMOJICHCTBIE C pa3NIUYHBIMU KucioTamu. 17.
B3anmoietictBue CHIIBHBIX KUCIOT ¢ okcuaoM Meau(1l).
18-20. BzamMmogeiictBue Kucior ¢ wmeramiamu. 21.

HO3UIUH TEOPUH IEKTPOTUTHIECKON ANCCOIHAIH.
Cocmasnams MONEKyISpHBIC, TOJHBIE M COKpalIEHHBIC
MOHHBIC YPABHEHHS PEAKIUH C y4aCcTHEM KHCIOT.
Apaymenmupoeams BO3MOKHOCTb MPOTEKAHHS PEAKIHMU C
ydacTHeM KHCJIOT Ha OCHOBe mpaBmia beproiue u psga
AKTHBHOCTHU METAJUIOB.

11Ipo6o0umsb OTBITHI, IOATBEPKAAIOIINE XUMUUECKHE
CBOICTBa KUCIIOT, C COOTIOIEHUEM MTPABUI TEXHUKU
0€30IaCHOCTH.

Habnooams 1 onuceiéams peakliiy ¢ yuaCTUEM KUCIIOT €
MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU
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KagectBennast peakuusi Ha  KapOoHar-woH. 22.
[Tomyuenue CTyaHS  KPEMHHEBOW  KHCIOTHL — 23.
KadecTBeHHast peakiysi Ha XJIOPUI- WU CYIb(haT-HOHBI

10 XUMHYECKHE OO6mme XUMUYECKUE CBOMCTBa mienoyeit: | Cocmasnams  MOJEKYISIPHBIC, TIOJIHBIE M COKpAICHHBIC
CBOMCTBa OCHOBaHUW | B3aUMOJICUCTBUE C KUCIOTAMH, OKCUJAMH HEMETAJIJIOB, | MOHHBIE YPABHEHHUS PEAKINI C yHaCTUEM OCHOBAHUM.
B CBETE TEOPUHU cossimu. OOIMe XUMHYECKHE CBOMCTBAHEPACTBOPUMBIX | Apeymenmuposams BO3MOKHOCTh TMPOTEKAHUS PEaKIUi C
AIEKTPOJIUTUYECKON | OCHOBaHUM: B3aMMOJICUCTBUE C KUCIOTAMH, PA3JIOKEHHUE | yHIaCTHEM OCHOBAHHWI Ha OCHOBE Mpasuiia beprose.
JTUCCOITUAITNN MPU HAarpeBaHUMU. Ilposooums  ONBITHI, TOATBEPXKIAIONIME XUMHUYECKHE
JlaGopaTopubie onbIThl. 24. VI3MEHEHHE OKpacKd | CBOWCTBA OCHOBAaHWMW, C COOJIFOJICHUEM MPABHII TEXHUKH
WHJIMKATOPOB B IIEJIOYHOM cpene. 25. B3zaumoaeiictBue | 6e30macHOCTH
meyiovYe ¢ yriekuciasiM TasoM. 26. KadectBewnas | Habniooams M onucvkiéams PEakiui ¢ y9acTHEM KHCJIOT C
peakiuss Ha KaTHOH aMMoHHs. 27. [lodydeHHe | MOMOIIBIO PyCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMUHU
ruapokcuaa meau(Il) u ero paznoxxkenue
11 XuMnueckue OO0mre XuMHUIECKHEe CBOMCTBA CPETHUX COJICH: Xapakmepuzosams OOIIME XHUMHYECKHE CBOMCTBA COJICH C
CBOMCTBA COJIEH B B3aHMOJICHCTBHE ¢ KUCIOTaMH, IIIeJI0OYaMH, COJISIMA 1 MO3UIUIA TEOPUU AIEKTPOTUTAYECKON AUCCOIUALIAH.
CBETE TEOpUU MeTaiaMu. B3anMopelicTBre KUCIBIX COJIeit co Cocmasnsams MOJEKYJASPHbIE, TOJHBIE U COKpAIIEHHbIE
AIEKTPOJIUTUYECKON | HIET0YaMHU. MOHHbBIC YPAaBHEHHUS PEAKIMI C y4aCTHEM COJIEH.
JUCCOLIMAIAN Jlabopatopubie onbiThl. 28. B3aumoneiictBue | Apeymenmupoams BO3MOXKHOCTb TMPOTEKAHUS PEAKIMH C
KapOoHaToB ¢ kucioTamu. 29. [lomyueHne ruapokcuaa | yuacTueM cojiel Ha OCHOBE NpaBuiia beproie.
xenesa(lll). 30. B3aumoneiictBue xemneza ¢ pactBopoM | /Iposooums  ONBITBI,  TOJATBEPXKIAIONIUE  XUMHUYCCKHE
cynbdara meau(Il) CBOWMCTBA COJICH, C COOJIIOJICHMEM TPABWII TEXHUKHU
0€301aCHOCTH.
Habnooams n onucvieams peakuu ¢ y4yacTHEM COJied ¢
MOMOIIBIO PYCCKOTO (POJIHOTO) sA3bIKA U SI3bIKA XUMUU
12 [TonsaTue o lunponus, kak oOMeHHOE B3aWMOJEWUCTBUE coliel ¢ | Ycemawnasniueams 3aBUCUMOCTBH MEX]Y COCTaBOM COJIM U
TUAPOIIU3E CONeit BOJON. ['MApONM3 CONMM CUIIBHOTO OCHOBAHUS U CNa0O# | XapaKTepoM IHAPOIU3a
KACHOTHL. ['maponu3 comu cnaboro OCHOBaHHS WU | AHanu3uposams Cpeoy pacTBOpa COIHM C  MOMOUIBIO
cunbHOM KucnoTsl. [kana pH. WHJUKATOPOB
JdemoncTrpanuun. OmnpeneneHue xapakrtepa cpenbl B | [IpocHo3uposams THN TMIPOJIW3a COJIM Ha OCHOBE aHAIM3a
pacTBOpax COJICH. ero (hopMyIsl
13 [IpakTuueckas CBoiicTBa KUCIOT, OCHOBAaHUM, OKCUIOB U COJIEH B Ymems obpamarscs ¢ maboparopHbIM 000pyI0BaHUEM U

pabota Ne 1.

CBCTC TCOPUU BHeKTpOHHTH‘{eCKOﬁ JUCCOMaln 1

HAarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBCTCTBHU C




89

Pemenne
AKCIEPUMEHTAIBHBIX
3ajjad = 10 TeMe
«DNEKTPOIUTHYECKA
sl TUCCOLIMAIUS

OKHCJIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ.

IIpaBWJIaMU TEXHUKU OE3011aCHOCTH.

Habniooams cBONCTBA 3JEKTPOIMTOB U IMPOUCXOIALINX C
HUMMU SIBJICHHI.

Habniooams u  onucvleamvy peakuuu C  y4acTHEM
AIIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3BIKA U SI3BIKA XUMUH.

Dopmynuposamb BBIBOABI TIO pe3yabTaTaM IPOBEICHHOTO
HKCTIEPIMEHTA

14 O06o01enre 1 cucTeMaTU3aIMs 3HAHUN TI0 TeMe « XUMHUUYECKHE PEAKIMH B paCTBOPaX AJICKTPOITUTOBY
15 Kontponbaas padorta Ne 1 mo Teme «XHUMHUYECKHE PEAKIIUN B PACTBOPAX AIEKTPOIUTOBY
Hemeraibl 1 ux coequHenus (25 1)
16 OOmas CtpoeHne aTOMOB HEMETAIIOB U MX MOJIOKEHUE B ObwvsicHamp, 9YTO TAKOE HEMETAJIIEI.
XapaKTepUCTUKA [Tepuonnueckoii cucreme. Psin CpasHuseams aJNIOTPONHBIE BUAOU3MEHEHHUS KUCTIOPO/Ia.
HEMETAJVIOB aNeKTpooTpuniaTenbHoCcTH. Kprcrammmaeckue pemérku | Packpviéams TPUIHHBI aJUTOTPOTIHH.
HEMETAJIJIOB — MPOCTHIX BEIIECTB. AJUIOTPOTIHS U €€ Xapakmepuzosams XUMUYECKHAE DJIEMECHTHI-HEMETAIUIBI U
npudrHbl. OU3nUecKre cBOCcTBa HeMeTauioB. OOIIMe | MPOCTHIE BEIIECTBAa-HEMETAIUIBI: CTpOeHUE, (U3UUECKHE M
XUMHYECKHE CBOMCTBA HEMETAJIJIOB: OKUCIIMTEIBHBIE H | XMMHAYECKHE CBOMCTBA HEMETAJIJIOB.
BOCCTaHOBHUTEJLHEIE. Obwscramo 3aBUCHMOCTD OKHUCJIUTEILHO-
Hemoncrpamun. KoJuiekiuss HeMmeTauioB. MoJiein | BOCCTAHOBUTENBHBIX ~ CBOMCTB (WM npeocKasvléams
KPUCTAUIMYECKUX PEMIETOK HEMETA/IOB: aTOMHBIE M | CBOWCTBA) JJIEMEHTOB-HEMETANIOB OT HMX IIOJOKECHUS B
MoOJIeKyJsipHbIe. O30HATOP M MPUHIHUIBI ero padotsl. | [lepumoanueckoir cucremMe XuMmuveckux aemeHToB JI. M.
l'opeHnne HemeTa/IOB — TMPOCTBIX BEIIECTB: Cepbl, | MeHeneera.
(docdopa, IpeBECHOTrO yIs. Yemanasnueamy TmpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHMEM  aToMa, XUMHUYECKOW  CBS3BIO,  THIIOM
KPUCTAJUTMYECKOW PEIIETKH HEMETAJUIOB M X COCITUHCHUMH,
uX (pu3mvecKkuMH CBOWCTBAMHU.
Jloka3zvieams OTHOCUTCIBHOCThL MOHATHH «METall» U
«HEMETaIL»
17 O0mas lamorensr, cTpoeHHMe WX aTOMOB U  MOJEKyN. | Xapakmepuzosams CTpoeHHE, GU3NYECKHE U XUMUYECKHE
XapaKTEPUCTHKA ®u3znueckue M XUMUYECKHE CBOWCTBA TaJOI€HOB. | CBOWCTBA, MOJYYEHHE U NPUMEHEHHE TajoreHOB B IUIaHE

anemenToB VIIA

3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB raJIOT€HOB B

00I111ero, 0COOEHHOT0 U €IMHUYHOTO.
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TPYIIBl — 3aBUCUMOCTH OT HX TmojoxeHus B Ilepuomuueckoit | Yemanasnueams NpUYMHHO-CIEACTBEHHBIE CBS3H MEXKIY
raJjoreHOB cucteMe. HaxoxjeHue rajgoreHoB B MPUPOJIE U WX | CTPOCHHEM  aToMa, XUMHUYECKOW  CBA3BIO,  THUIIOM
MOJIy4eHHE. 3HaUeHNEe U TPUMEHEHHUE TaJIOT€HOB. KPUCTATMYECKON PEMETKH TaJlOTeHOB, WX (DU3UYCCKUMH U
JdemoncTpauuu. OOpasupl TajoreHOB — MPOCTHIX | XUMUYECKUMHU CBOHCTBAMHU
BENIeCTB. B3auMoneicTBue rajoreHoB ¢ MeTaulaMH.
BriTecHenne xjgopa OpoMOM HIJIM MOJIa U3 PACTBOPOB UX
coJien
18 Coenunenus [ManoreHoBOIOPO/IBI U COOTBETCTBYIOIIUE UM KHUCIOTHI: | Xapakmepuzoeams COCTaB, (PU3NYECKHE U XUMHUYECKHE
raJOreHOB TJIABUKOBAS, COJIsTHAS, OpOMOBOJIOPOIHASI, | CBOWCTBA, TTOJIYYCHHUE U TPUMEHEHNE COCTMHCHUITaJIOTE€HOB
HOJI0BOJIOPOIHAS. lNanorenupl. KauecTBeHHbBIE | ¢ HCNOIB30BAaHUEM PYCCKOTO (POAHOTO) sI3bIKa U SI3bIKA
peakmumn Ha rajoreHu/I-HOHBI. [IpumeHenune | XUMUHU.
COCTMHEHUH TAJIOTEHOB U WX OMOJIOTHYECKast POJIb. Hasvieamv coenuHeHuss TajioreHoB 1o (Qopmyne u
JdemoncTpauus. Kominekius npupodHBIX COSAUHEHUH | cocmasisimsb (POPMYIBI IO UX HA3BAHUIO
XJiopa. Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXY
JlaGopaTopHble onbIThl. 31. PaciozHaBanue XUMHYECKOW CBA3bIO, THUIIOM KPUCTAJUIMYECKOW PEIIETKH
raJIOreHU 1-MOHOB COEIMHEHUH TaJOreHOB, UX (PU3NYECKUMU U XUMUYECKUMU
CBOWCTBAMM.
Ilposooumsv, HabmoOOamv W oOnUCHIBAMb XUMUYCCKUN
SKCIIEPUMEHT II0 PACIO3HABAHUIO TAaJOTEHUA-UOHOB C
coOIoieHreM MPaBUJI TEXHUKH 0€30I1aCHOCTH.
Buinonnams  pacdeTsl 1O  XUMHUYECKHMM dopmyiaaM |
YpaBHEHUSAM  peakiuii, MPOTEeKAIUX C Yy4acTUEeM
COEJIMHEHUH rajJoreHoB
19 [IpakTuueckas ConsiHast KUCIIOTa — CWJIBHBIN 3JIEKTPONUT. Tunuuneie | Ymems oOpamatscsi ¢ 1a00paTOpHBIM OO0OPYIOBAHHEM H
pabora No 2. peakiuy KUCJIOT: B3aUMOJICHCTBHE C METajUlaMH, | HarpeBaTeIbHbIMU  NpUOOpaMU B COOTBETCTBUU  C

«M3yyeHue cCBONCTB
COJISHOU KUCJIOTBI»

OCHOBHBIMH N aM(bOTepHBIMI/I OKCugaMH, OCHOBaHHUAMU
n aM(I)OTepHLIMI/I TUAPOKCUIAMU, COJISIMU.
KauecrBennas pCaKknuAa Ha XJIOPpUA-HOH.

IpaBUIaMU TEXHUKHU 0€30MaCHOCTH.

Habnooams cBOMCTBA 3JEKTPOJUTOB M MPOUCXOIAIMIUX C
HUMH SBJICHUM.

Habniooams w  onucvleams  peakUMM C  y4acTHEM
HNIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WIIH
POJHOTO) A3BIKA U SI3bIKA XUMUHU.

Dopmynuposampb BBIBOJIBI 1O pe3ylbTaTaM MPOBEICHHOTO
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IKCIEPUMEHTA
20 Oobmas OO6mras xapakTepucTuka 3neMeHToB VI A — rpymnmsl. Jlasamb  0O0IIyI0 XapaKTEPUCTUKY aromaM, IPOCThIM
XapaKTepUCTHUKa Cepa B npupoje 1 €€ nojsydeHue. AJoTpOIHbIE BELIECTBAM M COECMHEHHSIM XaJIbKOTE€HOB B 3aBUCUMOCTH OT
anemeHToB VI A - MOIM(DUKAIIUN CEPHI U UX CBOMCTBA. XUMUYECKHE ux nonoxenus B [leproanueckoit cucreme.
xanpkoreHoB. Cepa | CBOMCTBA cephl U €€ IPUMEHEHHE. Xapaxmepuzoeams CTpOEHUE, aUIOTpOIus, (pU3NYeCKUue U
JemMoncTpanum. B3anumoeiicTBue cepsl ¢ METaJUIAaMU. | XUMHUYECKHE CBOMCTBA, MOJTy4Y€HHE U IPUMEHEHUE CEPBHI.
['openue cepsl B kuciaopoie Yemanasnueames TpUYMHHO-CIIECTBEHHBIE CBSI3U MEXY
CTPOEHHEM  aTOMa, XHUMHYECKOW  CBSI3bIO,  THUIIOM
KPUCTAJUIMYECKON pEIETKH cepbl, €€ (QU3NYECKUMH U
XUMUYECKHMH CBOMCTBAaMU.
Buinonname  pacu€Tel MO XUMHUYECKHUM QopMmyaamM U
YPaBHEHUSIM PEAKIUH, IPOTEKAIOIINX C YYACTUEM CEPBI.
Ilposooums, Habr0OamMe W  onucviamv XUMHYECKUI
SKCIIEPUMEHT I10 TOPEHUIO CEPBl HAa BO3AYXE U B KUCIOPOAE
¢ coOJII0/IeHuEeM MPaBIII TEXHUKHU 0€301aCHOCTH
21 CepoBonopoa u CepoBoJiopos: CTpoeHHE MOJEKYJbl, (u3udeckue U | Xapakmepuszoeams cOCTaB, (puU3MUeckue M XUMHYECKHE
cynabGuIbI XUMUYECKHUE, MOoJydeHne 1 3HaueHue. CepoBOAOPOIHAsA | CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE COCAUHEHHUI Cepbl B

kuciorta. Cynbhuasl U ux 3HayeHue. JIloMuHOPOpBHL.
Jemoncrpanus. Komiekuus cynbGuanbix pya.
KauecTtBenHnas peakuus Ha CylnbQUA-UOH

CTCTICHU OKHUCJICHUSI —2 C HCHOJb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

Has3zvieams coelMHEHUs! Cephbl B CTENICHH OKUCIICHUS —2 TIO
bopmyiie u cocmasnsims GOpMyIIBI IO UX HA3BAHUIO.
Cocmasnsasms  MOIIGKYISIpHbIE W  HWOHHBIE ypaBHEHUS
peakiuii, XapakTepu3yloIllhe XUMHUYECKHEe CBOICTBa
COEIMHEHUN Cephl B CTENIEHN OKUCICHHS —2.

Onucvieams MPOIECCHl  OKUCIICHUS-BOCCTAHOBJICHHUS,
onpedensimsb OKUCIUTENh U BOCCTAHOBHUTENb U COCMABIAMD
DIIEKTPOHHBINA OaNaHC B pEaKIUsAX C y4acTHEM Cephl B
CTETICHH OKUCTICHUS —2.
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Yemanasaueame TPUYMHHO-CIIEACTBCHHBIE CBSI3H MEXIY
XUMHUYECKON CBS3bI0, TUIIOM KPHUCTALIMYECKOM PEIIETKH

COCAMHEHUN cepbl, WX (PUNUECKUMU U XUMHUYECKUMU
CBOMCTBaMH
22 Kucnoponusie Oxcun cepoi(IV), ceprucras kucnora, cynbQuThL | 3anucviéams (QOPMYIbl OKCHUIOB CEPBI, HA3bIBAMb WX,
COEJIMHEHUS Cepbl KauecTBenHas peakuus Ha CylIbQUT-HOH. onucvleamy CBOIICTBA Ha OCHOBE 3HAHUW O KHUCIOTHBIX
Oxkcun cepri( V1), cepHast kucnoTta, CylbQaThl. OKCHJIaX.
Kpucrannoruapatel. KauectBeHHas peakuus Ha Xapaxmepuzoeams cocTaB, (U3MUECKHE M XUMHUYECKUE
cyib(aT-uoH. CBOWMCTBA  CEpHOM  KHCIOTBI  KaK  DJIEKTpOJIMTa €
JemoncTrpanun. OGeciiBeunBaHUE OKPAIIEHHbBIX HCIIOJIb30BAHUEM PYCCKOTO (POAHOIO) S3bIKa U S3bIKA
TKaHEl U IIBETOB CEPHUCTHIM Ia3oM. XUMUHU.
B3anmMoielicTBre KOHIIEHTPUPOBAHHOM CEPHOM Cocmaenams  MONEKYJIAPHbIE W  HWOHHBIE  ypaBHEHUS
KHUCJIOTHI ¢ Menibio. OOyriinBaHuEe OpPraHUuIECKUX peaKkuii, XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA CEPHOI
BENIECTB KOHIEHTPUPOBAHHOMN CEPHOM KUCIOTOM. KHUCJIOTBHI.
JlaGopaTopHbIe ONbITHI. Pacnosnasams cynbdar-noHsl.
32. KauecTBeHHBIC peakuy Ha Cyab(aT-nOHBHI. Xapaxmepuzosams CBOWCTBAa KOHIIEHTPUPOBAHHOW CEPHOM
KHUCJIOTHl KaK OKHUCIHUTENs C HCIOJb30BaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Cocmasnams ypaBHEHUs OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMIl METOJAOM  3JIEKTPOHHOTO
Oananca.
Buinonnams  pacuéTel 1m0  XuMUYeCKHMM dopmyiaM |
YpaBHEHUSAM pEaKUU, MPOTEKAIIIUX C Y4aCTUEM CEpHOM
KHUCJIOTHI.
Habnwooams v onucvieams XAMAYECKUI SKCTIEPUMEHT
23 [IpakTnueckas Cepnast kucinota — CUIbHBIA 3nekTponutT. CBoiicTBa | Ymems oOpamaThesi ¢ J1a0OpaTOPHBIM OOOPYIOBAHHEM H
pabora Ne 3. pa30aBICeHHON CEepHOM KHUCIOTHI, KaK TUIWYHOW | HarpeBaTeIbHBIMU MpUOOpaMU B  COOTBETCTBUU  C

«M3ydeHue CBOMCTB
CEpPHOM KHUCIIOTBI»

KHCJIOTHI: B3aUMOJECHUCTBHUE C METAJUIaMU, OCHOBHBIMH U
aM(pOTepHBIMU OKCHJIaMH, OCHOBaHUSAMU U
aM(pOTEepHbIMU THAPOKCHIAMHM, cosiMU. KauecTBeHHas
peakius Ha cylb(haT-HoH.

MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams cBOWCTBA 3JEKTPOJIMTOB U MPOUCXOIANINX C
HUMU SIBJICHUI.

Habnmooams u  onuceiéams peakuud C  y4acTUEM
AJIEKTPOJUTOB C MOMOIIBID €CTECTBEHHOTO (PYCCKOTO WIIH
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POIHOTO) A3BbIKA U SI3bIKA XUMUHU.
Dopmynuposamb BBIBOJBI MO PE3ylbTaTaM IPOBEICHHOIO
HKCIEPHUMEHTA

24 | O6was OO6uas xapakTepucTuka 3neMeHToB VA rpynnsl. A30T, | Jasams 00LIyl0 XapakTEpUCTUKY aTOMaM, IPOCTHIM
XapaKTepUCTHUKa CTpo€HHEe aromMa U MoJieKylabl. Pusnueckue U | BEUIECTBAM U COEAMHEHUSM IHUKTOTEHOB B 3aBUCHMOCTH
XUMUYECKUX XMMHMYECKHE CBOWCTBAa M NpPHUMEHEHHE a30oTa. A30T B | OT UX HoJjiokeHus B [lepuoanueckoil cucreme.
aneMeHToB VA MIPUPOJIE U €ro OMOJIOTHYEeCcKast poJib. Xapaxmepuzoeams CcTpo€HUE, (PU3UUYECKHE U XUMHUECKHE
rpynmnsl. A30T Jemoncrpanus. [{narpamma «CocTaB Bo3ayXxay. CBOMCTBa, TMOJy4€eHHE M  TNPUMEHEHHE a30Ta C

Buneodparments! u cnaiias «IItnasu 6a3apsny WCITOJIb30BAaHUEM PYCCKOTO (pOJHOTO) sI3bIKa W SI3BIKA
XUMHH.
Ha3zvieams coequHenus a3ora no Gopmyse U cocmasnsime
bopMyIIBI TT0 UX Ha3BAHUIO.
Yemanasnueames TpUYMHHO-CIIECTBEHHBIE CBSI3U MEXY
CTPOEHHEM aToMa U MOJIEKYJbl, BUJJOM XUMHUYECKOU CBSI3H,
TUTIOM  KPHUCTAJUIMYECKOM  pemérku a3ora MU ero
bU3NYECKUMU U XUMUYECKUMU CBOMCTBAMHU.
Buinonnams  pacuéTel MO  XUMUYECKHUM QopMmyaamM U
YpaBHEHUSM peakiuii, MPOTEKAIOIINUX C YYaCTHEM a30Ta
25 Ammuak. Conun AMMUaK, CTpo€HHUEe MOJIEKYIBI U (hr3uuecKkue cBoWcTBa. | Xapakmepuzosamuo COCTaB, CTpOCHHUE MOJIEKYJIbI,
aMMOHHUS AmMMuayHasi BOJa, HAIIATBIPHBIM cOUpT, TruApar | u3nMueckue U XUMHUYECKHE CBOMCTBA, IMOJIyYeHUE W
aMMUakKa. JIoHOpHO-aKIeNTOPHBII MEXaHU3M | IPUMEHEHHE aMMHaka C HCIOJIb30BAaHUEM PYCCKOTO

oOpa3oBaHUsl KaTHOHAa aMMOHHUA. BoccTaHoBUTENbHBIE
CBOICTBAa aMMHaKa.

Conu aMMOHUST UM UX TPUMEHEHHE.
peakiuysi Ha KaTUOH aMMOHMUSI.
Jemouncrpanuun. [Tonyuenue, cobupanue u
pacro3HaBaHHe aMMuaka. Pa3noxenue Ouxpomara
aMMOHMUSL.

JlabopaTopHble ONBITHI.

33. KayecTBeHHas peakiusi Ha KATHOH aMMOHUS

KauecTtBennas

(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Haszvieams conmu amMmmoHus 1o (GopMylnaMm U cocmasisimo
(GOpMYIIBI 110 MX Ha3BAHHUSIM.

3anucvisams MOJICKYJIIDHBIC W HWOHHBIC YpaBHCHUA
peaKHI/Iﬁ, XapaKTCpU3yromune XHUMHNUYCCKHUC CBOMCTBA
aMMHaKa U coJiell aMMOHHUS.

Cocmaensamo YpaBHCHUA OKHCIIUTCIIBHO-

BOCCTAHOBHUTCIBbHBIX peaKI_II/Iﬁ C y4dJaCTueM aMMHakKa C
MMOMOIIBIO IJICKTPOHHOTO OaaHca.

Yemanasnusame MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIAY
BUJaMH XUMHWYCCKHUX CBHSCﬁ, TUTTAMU KPUCTAJUIMYCCKUX
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peiméToK aMMuaKka 1 coJied aMMOHHUS U UX (PU3HUECKUMU U
XUMHYECKUMHU CBONCTBaMHU.

Ilposooums, HabmoOams W ONUCHIBAMb XUMUYECKUN
OKCHEPUMEHT 10 pAacHO3HaBAaHUID MOHOB aMMOHHUS C
coOtoicHNE MpaBUJl TEXHUKH 0€30MaCHOCTH.

Buinonnams  pacu€Tel 1O  XUMHUYECKHMM QopMmyaamM |
YPaBHEHUSAM peakIiii, MPOTEKAIOINX C yYaCTHEM aMMHaKa

26 [TpakTndeckas [Momy4yenune, coOnpanue U pacrio3HaBaHHE aMMHAKA. Ionyuams,  cobupamv W pacno3naéams  aMMHaK
pabota Ne 4. N3yuenne pacTBOPUMOCTH aMMHAaKa B BOJIE U Obpawamvcss ¢ n1abopaTOpHBIM  00OpyIOBaHUEM U
«[lonyuenue XapaKTepUCTHKA OCHOBHBIX CBOMCTB rHJpaTa aMMHaKa. | HarpeBaTeIbHbIMU  NpuUOOpaMU B  COOTBETCTBUU  C
ammuaka u u3zydenue | KadecrBeHHas peakiys Ha KaTHOH aMMOHHSI. MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
€ro CBOMCTB)» Habnwoams u onucvléams XAMHUYECKHH SKCIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBHIBOABI 10 pe3ysbTaTaM IMPOBEIECHHOTO
JKCIIEPUMEHTA.

Compyonuuame B ipoliecce yueOHOTO B3aUMOJICHCTBUS IPU
paboTe B rpymnmax

27-28 | Kucnopoaconepxany | Okcuabl a30Ta: HecosieoOpa3yolirue U KUCIOTHBIE. Xapaxmepuzosams cocTaB, (pU3NYECKHE U XUMHYECKHE
1€ COCIUMHECHHUS A30THUCTas KUCJIOTA U HUTPUTHI. CBONCTBa, MOJy4Ye€HUE U NIPHUMEHEHHE OKCHUIOB a30Ta C
azoTa A30THas KUCJOTA, €€ MoJIydeHUE U cBOKCTBAa. HUTpaThl. | MCMONBb30BaHUEM PYCCKOTO (POTHOTO) s3bIKA U SI3bIKA

Jdemoncrpaumnu. B3aumoielicteue
KOHIEHTPUPOBAHHOW a30THOM KHUCIJIOTHI C MEIBIO.
I'openue u€pHoro nopoxa. Pa3noxxenue HuTpara Kajius
Y TOPEHUE JPEBECHOIO YrOJIbKA B HEM.
JlaGopaTopHbie onbIThl. 34. X¥MHUUYECKHE CBOWCTBA
A30THOM KUCIIOTBI, KaK 3JIEKTPOJIUTA

XHUMHU.

Cocmaensamo MOJICKYJIAPHBIE W HOHHBIC
peaKuHﬁ, XapaKTEpU3yromune XUMHNUYCCKHE
OKCHIOB a30Ta.

Yemanasnusamo MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKIAY
BUJIOM XHUMHYECKOM CBsA3HU, THUIIOM KpHCTaHHquCKOﬁ
pCH_IéTKI/I OKCHIO0B a3oTa U HUX (I)I/I3I/I‘ICCI(I/IMI/I n

YpaBHEHUS
CBOMCTBA
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XUMHYECKUMH CBOMCTBAMH.

Xapakmepuzosams COCTaB, (HU3MYECKUE M XUMUUYECKUE
CBOMCTBA a30THOM KHCIIOTHI KaK JIEKTPOJIUTA, IPUMCHECHUE
C MHCIIOJBb30BAHUEM PYCCKOro (POJHOrO) s3blKa M sA3bIKA
XUMHUH.

3anucvieamb  MOJIEKYJASIPHBIE W  HOHHBIE
peaknui, XapakTepU3YIONUe XUMHUYECKUE
A30THOM KUCIIOTHI KaK AJIEKTPOJIUTA.
Ilposooums, HabMOOame W  onuckiéamv XUMHYECKUI
SKCIEPUMEHT,  XapaKTepHU3YIOIIH  CBOMCTBA  a30THOM
KHCIIOTHI KaK JIEKTPOJINTA, C COOTFOICHIEM MTPABUI TEXHUKU
0€30MacHOCTH.

Xapaxkmepuzoeams a30THYIO KUCIOTY KaK OKHUCITUTEIb.
Cocmasnams ypaBHEHUS OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peaxiui, XapaKTepU3YIOLINX
XMUMHYECKHUE CBOMCTBA a30THOM KHUCIOTHI KaK OKUCIHUTETS, C
MOMOMUIBIO AIIEKTPOHHOTO OajaHca.

Ilposooumsv, Habmooamv W oOnuUCbIBAMb XUMUYCCKUN
SKCIEPUMEHT,  XapaKTepHU3YIOIMN  CBOMCTBA  a30THOM
KHUCJIOTHI KaK OKUCIHTENS, C COOJIIOJICHUEM MTPABIIT TEXHUKH
06e30MacHOCTH

YpaBHEHUSA
CBOMCTBA

29

docdop u ero
COCITMHCHUS

®ocdop, crpoenne atoma u amioTponus. dochuasl.
®ochun. Oxcua docdopa(V) u oprodocdophnas
KHCJIOTA. docdatsl. ®ochopubie  ymoOpeHws.
HNHcexTunnael.

Jdemoncrpanun. OOpasiisl IPUPOIHBIX COSAMHEHUN
tdocdopa. I'openue pochopa Ha Bo3ayxe U B
kucnopoae. [lonyuenue 6enoro pocdopa u ucnpiTanue
€ro CBONCTB

JlabopaTropHsble onbIThl. 35.KauecTBEHHbIE peaKIIUU
Ha ¢ocdar-uoH.

Xapaxmepuzoeams CTPOCHUE, AIUIOTPOINHIO, (PU3UYECKHE H
XHUMHUYECKHE CBOMCTBA, MMOJIydCHUE U NpuMeHeHue Gocdopa
C HCIOJIb30BAaHHEM PYCCKOTO (POJHOTO) s3bIKa U S3bIKA
XUMUH.

CaMocTosTensHO onucbisams cBorcTBa okcua hocdopa(V)
KaKk KHCJIOTHOTO OKCHAa U cBoiictBa opTtodochopHOit
KHUCJIOTHI.
Hnnrocmpuposambo 9TH
COOTBETCTBYIOLIUX PEaKLUH.
Ilposooumsb, HabwOame W ONUCHIGAMb XUMHYECKUN
DKCIEPUMEHT C COOJIIO/ICHUEM MPABUI TEXHUKHU

CBOMCTBa yYpaBHEHHUSIMU




96

0€3011aCHOCTH.
Pacnosnasams dpocdar-nonsl

30 Oo6mas OO0mas xapakrepuctuka neMeHToB [V A- rpynmnsi: Jasamb  00IIyI0 XapaKTEpPUCTUKY aTOMaM, IPOCTHIM
XapaKTepUCTHUKa 0COOEHHOCTH CTPOEHHUS aTOMOB, ITPOCTHIX BEIIECTB U BEIIIECTBAM M COEAMHEHUsIM 3neMeHToB |V A- rpynmsl B
anemeHToB [V A- COEIMHEHUH B 3aBUCUMOCTH OT TOJIOKEHHUS SJIEMEHTOB | 3aBUCUMOCTH OT UX MOJIOkeHUs B [lepronnueckoil cucreme.
CPYIIIBL. YTIEpO B I[lepuoanyeckoii cucreme. Yriaepoa. AIOTPONHbIE Xapakmepuzosams CTPOCHHE, ALUIOTPOIHUIO, (HU3HUECKUE U

MoAU(pUKAIUK: anMa3, TpaduT. AMOPQHBIN yrilepoa U | XMMHUYECKHE  CBOWCTBA, IMOJIyueHUE U  INPUMEHEHHE

€ro copTa: ca)ka, akTUBUPOBAHHBIN yroyib. AxcopOuus. | aMmopdHOro yriepona U €ro COpTOB C HCIOJIb30BAaHHEM

XuMH4YecKue cBoicTBa yraepoaa. Kokcoxummyeckoe PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHH.

MIPOU3BOJICTBO U €ro npoaykuus. KapOusl. CpasHusamsb CTpOEHNE U CBOMCTBA ajiMasa U rpadura.

demoncrpanuu. Komnexkums «OOpasupl TpUPOIHBIX | Onucklgéams OKACIUTEIHFHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA

coenquuenni yriepoaa». Iloprper H. [. 3emmnHckoro. | yriepona.

[Tormomenne akTUBUPOBAHHBIM YIVIEM PAacTBOPEHHBIX | [Iposooums, Habnodams W ONUCLIBAMb XUMUYECKHM

BEILIECTB WJIMA I'a30B. Y CTPOWCTBO MPOTUBOTa3a SKCIIEPUMEHT C  COOJIOZEHMEM  TpPaBUJI  TEXHUKH
0e30MacHOCTH

31 Kucnoponconepxkam | Oxeupn yriepona(ll): ctpoenue monexynsl, noiydeHue | Xapaxmepuszoeams cOoCTaB, (U3MYECKHME U XUMHYECKHE
1€ COCOUHEHUS u ero cpoicrBa. Oxcun yriepoaa(IV) ): crpoeHue | CBOHCTBA, MOJTyYCHHE W MPUMEHEHHE OKCHIOB yIriiepoja ¢
yriepoja MOJIEKYJIbI, TOJIyYUeHHE M €ro CBOWCTBA. YTOJbHas | UCIOJIL30BAHUEM PYCCKOTO (POAHOIO) s3bIKa U  SI3bIKA

kucinota. Coyl  YrojabHOM KHUCIOTBHL: KapOOHaTel M
ruipokapOoHatel. TexHuueckas U MUILEeBas coja.
JlaGopaTopHbIe ONBITHI.

36. [lonydyeHue 1 CBOMCTBA yroJbHOM KUCIOTHI. 37.
KavecTBeHHast peakiyst Ha KapOOHAT-HOH

XUMUH.
Ycemanasnueams TPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
BUJAMU XUMHUYCCKUX CBSI3CH, THIIaMH KPUCTAJUTHYECKUX
pemIETOK  OKCUAOB  yriiepoja, WX (U3UYECKUMU U
XHUMUYECKHUMHU CBOMCTBAMHU, a TAK)KE IPUMCHECHUCM.
Cobnrooams  TIpaBUJa TEXHUKH  0O€30MacCHOCTU
UCIIOJIb30BAHUH TIEYHOTO OTOIUICHUSI.

Oxa3viéams TEPBYIO MOMOIIb NMPH OTPABICHUU YTapHBIM
ra3oM.

Xapaxkmepuzoéams cocTaB, (U3UYECKUE U XUMHYECKHE
CBOICTBA, MOJIydeHHE U TPUMEHEHHUE YrOJIbHOM KHCIOTHI U
e¢ coselt  (kapOboHAaTOB M THAPOKapOOHATOB) €
UCTOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKA U  fA3bIKA

npu
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XUMHUH.
Hnnrocmpupoeams 3aBUCUMOCTb CBOMCTB COJIEM YrOJIbHOMU
KHCJIOTHI OT UX COCTaBa.

Ilposooums, HabmoOams W ONUCHIBAMb XUMUYECKUN
DKCIIEPUMEHT €  COOJIOJIEHWEM  TIpaBUJI  TEXHUKHU
0€30MacHOCTH.

Pacnosnasamb xapOoHAT-NOH.

Buvinonname pacuéTel 10 XUMUYECKUM (OpMYyIaM

Y YPAaBHEHHSIM PEAKIIUN, TPOTEKAIOIIUX C YIaCTHEM
COCIMHEHUH yriepoaa

32 [TpakTrdeckas [omy4yenune, cobnpanue u pacro3HaBaHue yriekuciaoro | Ilonyuams, cobupamv W pacnosHagams YrIEKUCIBIA Ta3
pabota Ne 5. rasa. 3yueHnue pacTBOPUMOCTH YIJIEKUCIIOTO Ta3a B Obpawamvcss ¢ 1abOpaTOpHBIM  O0OpYIOBaHHEM U
«[Tomyuenne BOJIC M XapaKTEPUCTUKA KUCIIOTHBIX CBOWCTB yrOJILHOW | HarpeBaTeJIbHBIMA  TpUOOpaMU B COOTBETCTBHH  C
VIJIEKHUCIIOTO Ta3a U | KHCIOThL. KauecTBEHHAs peakius Ha KapOoHaT- U NpaBUJIAMH TEXHUKH 0€30TacCHOCTH.

W3yUYCHHE ero TUIPOKapOOHAT-MOHBI Habnrwooams M onucvléams XUMHYECKUH SKCIEPUMEHT C
CBOWCTB MIOMOTIIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XHMUHU.
Dopmynuposams BBIBOABI MO pPE3yJbTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA.
Compyonuuams B ipoliecce yueOHOTO B3aUMOACHCTBUS MIPH
paboTe B rpymnmax
33 YT1eBoa0pOIbI. Heopranndeckue u oprannueckue BeliecTna. Xapaxmepuzoeams 0COOCHHOCTHM COCTaBa U  CBOICTB

VYrieBogopoapl. XUMHYECKOE CTPOSHUE OPraHUYECKUX
BEILIECTB, KaK MOPSI0K COCTMHEHHS aTOMOB B MOJIEKYJIE
10 BJICHTHOCTH.

MeraH, 3TaH, KaK NpeaebHbIe YrIeBOI0PObL. DTUICH
¥ alleTUJICH, KaK HeTpe/eNbHble (HeHACHIILICHHBIC)
yTIIeBOAOPObL. ['opeHue yrieBoaopoaos.
KauecTBeHHBIE peaKkny Ha HETIpeAeIbHbIC
COCTMHEHHSI.

JlemoHcTpanuu. Moieny MOJIeKyJT MeTaHa, dTaHa,
STWJICHA U aneThieHa. B3aumoaelicTBre THIICH ¢

OPraHUYECKUX COCITUHCHH.

Pasznuuams nipenieNibHbIC U HENTPEICIbHBIC YTIIEBOIOPO/IBI.
Haszvieams u 3anucvieams GopMynsl (MOJIEKYISIpHBIE U
CTPYKTYpHBIC) BaXHEHUIITHX MIPEICTaBUTENCH
YTJIEBOJIOPOIOB.

Ilpeonacamp SKCTIEPUMEHT MO PACIIO3HABAHUIO COCTMHEHUN
HENPEeEIbHOTO CTPOCHUSL.

Habniooams 3a XOOOM XHMHYECKOTO DKCIIEPUMEHTA,
OTIMCHIBATH €T0 U JIENaTh BBIBOJII HA OCHOBE HAOIOICHUH.
Qukcuposams PE3yNbTaThl JKCIEPUMEHTa C TOMOIIBIO
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OpOMHOI1 BOJIOM ¥ pacTBOPOM II€pMaHraHaTa KaJus.

pycckoro (pomHOro) 3bIKA, a TakkKe C TOMOIIBIO

XUMHUYECKUX GOPMYJ U YpaBHEHH.

34 Kucnoponconepxka- | OTUIOBBIN COUPT, €T0 MOJIy4YE€HNUE, IPUMEHEHUE U Xapakmepuzoeams CIUPTHI, KaK KHUCIOPOACOJAEpXKAIIUE
M€ OpraHuyeckue | (u3MoIIOTHYecKoe JaeicTBre. TpexaToOMHBIN CupT OpraHUYECKHUEe COCIMHEHUS.
COEIMHEHUS rnuuepuH. KauecTBeHHas peakiysi HA MHOTOaTOMHbIE Knaccugpuyuposams ciupThl 10 ATOMHOCTH.
CIHPTHI. YKCYCHas — IPEJCTaBUTEIb Kilacca Has3zvieamw nipencraBuTene 04HO- U TPEXaTOMHBIX CIUPTOB
KapOOHOBBIX KHUCJIOT. Y 3aIIUCBIBaTh U3 POPMYIIBI.
Jemoncrpanuu. O01Me XUMUYECKHE CBOMCTBA KUCIIOT | Xapakmepu3oeams KHACIOTHI, KaK KHCIOPOICOIEpKaIlne
Ha IpUMepe YKCYCHOU KucnoThl. KauecTBeHHas OpraHUYeCcKHUe COeTMHEHUS.
peaxiusi Ha MHOTOATOMHbBIE CITUPTHI. Ha3zvieams npencraBuTeneil NpeaeibHbIX U HEMPeIeIbHbIX
KapOOHOBBIX KUCJIOT U 3alUChIBATh U3 (DOPMYJIBL.
35 Kpemnnii u ero Kpemnuii, ctpoenue ero atoma u csoiictBa. Kpemuuit B | Xapakmepuzosams CTpo€HHE aTOMOB M KPHUCTAJIJIOB,

COE€qUHEHUS

npupoe. Cumunuasl u cuiiad. Oxenn kpeMuausi(1V).
KpemHuueBas kucinoTa u €€ CoJi.

Hemoncrpanuu. Komnekius «O0pa3isl MpUPOTHBIX
coeMHeHUN KpeMHUsD. Koekus cTexnia, KepaMHKH,
LEMEHTA U U3/ U3 HUX.

JlaGopaTopHbie onbIThl. 38. [Iponyckanue
YIJIEKUCIIOTO T'a3a yepe3 pacTBOP CHIIMKATa HATpUs

¢u3nveckne MW XUMHYECKHUE CBOWCTBA, TMOJYYCHHE H
NPUMEHEHHE KpPEMHHsSI C HCIOJb30BAaHHEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA XUMHH.

Yemanaenueams TPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aToMa, BHUJOM XUMHUYECKOH CBSI3H, THIIOM
KPUCTAUTMYECKON PEeIETKH KPEeMHHUSs, ero (hPU3NYeCKUMU U
XUMHUYECKHUMHU CBOMCTBAMH.

Boinonnsims pacy€Thl M0 XUMHYECKUM (GopMyIam

Y YPaBHEHHSIM PEaKIIHid, TPOTEKAIOUINX C YYaCTUEM
KPEMHHUS U €T0 COCIMHCHUH.

Xapaxmepuzoéams cocTaB, (U3NYCCKUE W XHUMHYCCKHE
CBOWCTBA, MOJYYCHUE U MPUMECHEHUE COCMHCHUI KPEMHUS
C HCIOJIb30BAaHHEM PYCCKOTO (POJHOTO) s3bIKa U S3bIKA
XUMHUH.

CpasHusams TUOKCUBI YTIEPOaa U KPEMHUSL.

Onucvieams BaXHEWIIUE THUMBl MPUPOJHBIX COEIUHEHUN
KPEMHUS KaKk OCHOBHOTO 3JIeMEHTa TUTOC(hepHl.
Pacnosnasams cunukat-uoH
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36 CunukaTtHas [IpousBoacTBo crekna u uemenTa. [pogykuus Xapaxmepuzosams CUIIMKATHYIO POMBIIIJICHHOCTb U €€
MIPOMBIIIIICHHOCTh CUJIMKATHOM TPOMBILIEHHOCTH: ONTUYECKOE BOJIOKHO, | OCHOBHYIO ITPOAYKIIUIO.
kepamuka, papdop, pasac. OnTrdeckoe BOJOKHO. Yemanaenueams ananorun Mexay pasIMuHbIMU OTPACIAMU
JdemoncTpauuu. Komnekuus npoayKIMy CUIIMKATHOM CUJIMKATHOM MPOMBIIIEHHOCTH
MPOMBIIIJIEHHOCTH. BuieodparMenTsl 1 ciaii bl
«ITpon3BOACTBO CTEKIIA U IEMEHTAY.

37 [Tonyyenue Hewmerannsl B mpupoe. Onucvlieams HaX0XKJICHHE HEMETAIIJIOB B TIPUPOJIE.

HEMETAIIOB @paKIMOHHAas MEPEroOHKa KUIKOTO BO3/1yXa, KaK Xapaxkmepuzosams  (HPaKIMOHHYIO TIEPETOHKY KHUKOTO
croco0 MoJTydeHUsI KUCIopoa, a30Ta, aproHa. BO3/IyXa, KaK COBOKYITHOCTh (PU3MUECKHUX MPOIIECCOB.
[Tonyuenue docdopa, kpeMHUS, XJI0pa, HOJA. Apaymenmuposams OTHECEHUE AKTUBHBIX HEMETAJIIIOB K
DIIEKTPOJIN3 PACTBOPOB. OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIECCAM
demoncrpauun. Komnekunsa «IIpupoaHsie coequHenus
HEMETAJJIOBY. BuneodparmeHnTs U CIIaiIbI
«DpakMOHHAs  MEPEeroHKa  KUAKOTO  BO3AyXay.
Buneodparmentsr u cmaiinel «llomydenne Bomopona,
KHCIIOpOJla M TaJIOr€HOB  3JIEKTPOJUTUYECKHUM
crocoOom»

38 [Tonyuenue [lonyyenue cepHOMl  KHUCIOTBI:  CBIPbE, XUMHU3M, | Xapakmepuzosams XUMU3M, ChIPbE, anlllapaTypy, Hay4HbIE
BKHEUIINX TEXHOJIOTMYECKasi CXeMa, METOJ KHUISLIEro CJosl, | IPUHUHUIIBI U IPOLYKIIMIO IPOU3BOJACTBA CEPHOU KUCIIOTHI.
XUMUYECKUX INPUHIIMIIBI TEII00OMEHa, MPOTUBOTOKA M LUPKYyIsuuu. | Cpagnueams MPOU3BOJICTBO CEPHOM KUCIOTHI C
COEIMHEHU I Oneym. IIPOU3BOJCTBOM aMMHUAKa

[IpouzBoacTBo aMMUaKa: CBIPBE, XUMU3M,
TEXHOJIOTMYECKas CXxema.
JeMoHcTpanum.
Mogenu annapatoB AJi IPOU3BOJICTBA CEPHOM
KUCIIOTHL. Mozenb Kunsiero ciost. Mozenb KOJIOHHBI
CHUHTe3a aMMHaKa. BujeodparMeHTsI U Ciaii bl
«I[Ipou3BOACTBO CEPHOM KUCIOTHI». BumeodparmeHTsI
u cnaiiasl «IIponsBoacTBo ammuakay. Kommekuus
«ChIpbE ISl TOJIYUYEHHSI CEPHON KUCIOTHDY.
39 O6006mmenne o TeMe | YpOoK-yIpakHEHUE C UCTIOIb30BaHUE CAMOCTOSTENBHON | [Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHHUH
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«HemeTamisl 1 ux
COEIUHEHUS)

paboTHI 110 BBIIIOJIHEHUIO IPOBEPOUYHBIX TECTOB,
3a/IaHAN U YIIPAKHEHUM.

TEMBI.
Koppexmuposeamy  cBou
IUTAHUPYEMBIM PE3YJIbTaTOM
Ilonyuams XuMudeckyro HHQOpMALMM U3  Pa3JIMYHBIX
MCTOYHHUKOB.

Ilpeocmasname napopmanuio mno teme «Hemeramne»y B
BUJIE TaOJIMII, CXEM, OMOPHOTO0 KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts MKT.

3HaHHUA B COOTBCTCTBHH C

40 KonTpomasHas padot Ne 2 o Teme «HemeTautbl 1 UX COSAMHECHUS
Metayuibl 1 ux coequHerus (16 1)
41 Tlonoxxeunune [Tomoxenne wmetamioB B llepuoanueckort cucreme | OOwvscHAMb, 9TO TAKOS METAJUTBL.
METAJIJIOB B xumudeckux snmeMentoB JI. M. MenpaeneeBa, crpoenue | Pasiuuams GOpMBI CYIIECTBOBAHUS METAJIOB: DJIEMEHTHI
[Tepnoanueckoit WX aTOMOB M KpPHUCTAJUIOB. Meraimdeckas CBS3b M | IPOCTHIE BEIECTBA.
CHUCTEME, CTPOCHUE MeTaIndecKas KpUCTaJNIMYECKas pewérka. | Xapakmepuzosams XUMUYECKHE DIEMEHTHI-METAIIIBI IO UX
aTOMOB U ®du3nyecKue CBOMCTBA  METAJIOB:  AJIEKTpo- W | mojoxkeHuto B [lepronnueckoit cucreme JI. 1. Menneneena.
KpHUCTAJNIOB TETUIONPOBOJHOCTb, OTpakaromas CIOCOOHOCTH, | [IpocHo3uposams CBOWCTBA HE3HAKOMBIX METAUIOB IIO
IaCTUYHOCTh. CIIaBbl YEPHBIE U 1IBETHBIE nojoxkeHuto B Ilepuogmyeckoil cHUCTEME XUMHUYECKUX
snemenToB . . Menaeneena.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3M MEXKIY
CTPOCHHUEM aToMa, BHUJOM XHUMHUYECKOW CBSI3M, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METANIOB — MPOCTHIX BEIIECTB
U UX COCTUHEHUN
42 OO6mue xumMuueckre | MeTaluibl KaKk BOCCTAHOBUTEIH. DJIEKTPOXUMUYECKUN | OObsACHAMb, 9YTO TAKOE Pl AKTUBHOCTH METAJIOB.

CBOMCTBA METAJJIOB

pAl  HanpsbKeHUM. B3auMopnencTBue METaIOB  C
HeMeTaljlaMH, OKCHUJAaMH,  KHCIIOTaMH,  COJISIMH.
AnroMuHOTEpMUSL.

JdemoHncTpaumuu. B3aumopnencTBue HaTpus, JUTHS U
KaJblLUs C BOJOU. ['opeHre HaTpusl, Mardus U xene3a B
KHUCJIOPOJIE. Bcenrbimka TEPMUTHOU CMECH.

HpuMeH}ZWZb Cro i XapakKTCPpUCTUKU XUMHUYCCKUX CBOMCTB
MMPOCTBIX BEHICCTB-METAJIJIOB.

O606LL;GH’Zb CUCTEMY XUMHUUYCCKUX CBOMCTB METAaJIJIOB KakK
«BOCCTAaHOBUTEJIBbHBEIC CBOMCTBAY.

Cocmasnamo MOJICKYJIIPHBIC YpaBHCHUA peaK].[Hﬁ,
XAPAKTCPUIYIOIIHUX XUMHUUYCCKHUC CBOMCTBA METAUIOB B
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B3anmopeiictBue cmecu MOPOUIKOB CEpPhl M KEJe3a,
HMHKa W cephl. B3aumopeicTBhe aIIOMHUHHUS C
KHCIOTaMH, IIelodaMu M BoJoW. Bs3ammMmojeiicTBue
JKeleza U MeAu ¢ XJIopoM. BzaumopeincTtBue menu ¢
KOHIICHTPUPOBAHHOM CEpHOM KHUCJIOTOM M a30THOMU
KHUCJIOTOM (pa30aBlieHHON U KOHIIEHTPUPOBAHHOM ).
JlabopaTropHublie onbIThl. 39.B3anmoieiicTBue xernesa ¢
pactBopoMm cynbdara meau(1l)

CBCTC YUYCHUA 00 OKHCIIMTCIIBHO-BOCCTAHOBHUTCIIbHBIX
mpoueccax, a peakuud C y4acTHEM  DJIEKTPOJIUTOB,
MNpEACTABJIATh TAKXKC 1 B MOHHOM BUIC.

Habniooams n onucvieams peakiud MEXAy BeELIECTBaMH C
MOMOIUIBIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHUHU.
CaMOCTOSITETBHO 1np0O60OUmMb ONBITHI, TOATBEPIKIAIOIINE
XMMHUYECKHE CBOMCTBA METAJUIOB C COOJIIOJICHUEM IpaBHII
TEXHUKH 0€3011aCHOCTHU

43-44 | Oo6mias CtpoeHne aToMOB W TPOCTBIX BEMIECTB. 3aBUCHUMOCTH | OObsACHAMb STUMOJIOTHIO HAa3BaHUSI TPYIIIBI «IIEJIOYHBIC
XapaKTEPUCTHKA (GUBUYECKUX W XUMHUYECKHX CBOWCTB IIEJIOYHBIX | METAJUIBD».
MIETOYHBIX METAJUIOB OT 3apsfoB sijep uX aromoB. Okcunsl U | [lasame OOIIYIO XapaKTEPUCTUKY IEJIOYHBIM METauIaM TI0
METaJJIOB TUAPOKCHIBI IMIEJOYHBIX METAJUIOB, WX IMOJy4YeHHUe, | UX ToJIokKeHuto B [lepuoamueckoil cucTeMe XMMHYECKUX
CBOICTBa, MpUMeHeHHe. BaxxkHelmue coiau menovyHsix | anementoB JI. 1. Menneneena.
METAJIJIOB, MX 3HAYCHHE B )KUBOUM M HEXXUBOU nipupoe u | Xapakmepuzosams cTpoeHUE, (PU3NYECKHEC U XUMUUYECKUE
B JKU3HM YEJIOBEKA. CBOMCTBA MICJIOYHBIX METAJIJIOB B CBETE OOIIIEr0, 0COOCHHOTO
JdemoncTpanuu. Okpacka TuIaMeHH COCTMHCHUSIMHU U eIMHUYIHOTO.
IIEJT0YHBIX METAJIIOB IIpeockazvieams (pu3nyueckne W XUMHUYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCHIOB IICIOYHBIX META/UIOB Ha OCHOBE
WX COCTaBa M CTPOCHHUS W TIOATBEPXIaTh MPOTHO3BI
YpaBHEHUSIMH COOTBETCTBYIOLTUX PEAKIIHH.
Ilposooumsv pacu€Thl TO XUMHUYECKHUM GopMylnaM |
YPaBHEHUSM PEaKIUi, MPOTEKAIOIIHNX C YIaCTUEMIIETOYHBIX
METAaJUUIOB Ml KX COCTMHCHHIA.
45-46 | Obmas CrtpoeHue aToMOB M MPOCTBHIX BEHIECTB. 3aBUCUMOCTb | OObsACHAMb STUMOJOTUIO HA3BAHUS TPYIIbI «IIETOYHO-
XapaKTEPUCTHKA (bu3mIeCKUX u XUMHUYECKUX CBOMCTB | 36MEIIbHBIC METAJLIbD.
IIEJIOYHO3EMEINILHBIX | HIEIOYHO3EMENbHBIX METAIOB OT 3apsyioB sifep uX | Jasamw oOLIyI0 XapaKTepUCTUKy Merauiam [IA rpynmsi
METaJJIOB aToMOB. OKCHUIBI U THIPOKCHUIBI MIEIOYHO3EMEIbHBIX | (IIETOYHO-3eMENbHBIM MeTallJlaM) O X TOJOXEHUIO B

METAJJIOB, HUX IIOJyYEHHE, CBOWCTBA U IPUMEHEHHUE.
Baxneiimme colm MENOYHO3EMENIbHBIX METAJIOB, HX
3HauUeHUE B MPUPOJC U KU3HH uyenoBeka. KapOoHaTsl u
TUAPOKAPOOHATHI KAIBIIHSL.

JdemoncTpanuu. Okpacka Mj1aMeHd COeAMHEHUSIMU

Ilepuonnueckoit cucremMe XUMHUYECKUX 3nemeHToB J[. .
Menpeneena.

Xapaxmepuzosams cTpoeHHE, (U3NYECKHE U XUMHUYECKHE
CBOMCTBA HIETOYHO-3€MEIBHBIX METAJUIOB B CBETE OOILIETO,
0COOCHHOTO U €IUHUYHOTO.
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MIEI0YHO3EMEIBHEIX METAIIOB. I allleHne n3BeCTH
BOJIOH.

JlabopaTropusbie onbIThbl. 40.1loyueHre U3BeCTKOBOM
BOJEBI U ONIBITEI C HEM.

Ilpeockazvieames (PuU3NUECKHE W XUMUYECKUE CBOMCTBA
OKCHJIOB ¥l TUJPOKCHIOB MeTasioB I A rpymisl Ha OCHOBE MX
cocTaBa M CTPOGHMSI U nOOmEepicoams  TPOTHO3BI
YPaBHEHHUSIMU COOTBETCTBYIOLINX PEAKIUI.

Ilpo6ooums pacu€Tbl 1O XUMUYECKUM ¢opMmyaamM |
YpaBHEHHSIM PEaKIUH, MPOTEKAIOMINX C YYaCTHEM
MIETIOYHBIX METAJUIOB M UX COSAMHEHUH

47 JKécTkocTh BOABI U XKéctkocTh BOJIBI: BpeMeHHas U noctostHHas. CrocoObl | O6bsicHsAmb, 9TO TAKOE <OKECTKOCTH BOJBD).
CrocoObI e€ ycTpaHeHus:  BpeMeHHOW  kEcTkocTH.  CrmocoOwl | Pasiuuams BpEMEHHYIO U ITOCTOSTHHYIO )KECTKOCTh BOJIBI.
YCTpaHEHHS YCTpaHEHHUsI TIOCTOSTHHOM KECTKOCTH. MOHUTEHL. IIpeonazame criocoObl YCTPAaHEHUS KECTKOCTH BOJIBI
JdemoHcTpanum. [Mosyaenne  xkéctkoit  Bomwl | [Iposodums, mHabrooams W onucviéams XUMHYECKUN
B3aUMO/JICHCTBUEM YIJIEKHCIOTO C U3BECTKOBOIM BOJOH. | SKCIIEPUMEHT, C  COOJIIOJICHUEM  MpaBW  TEXHUKHU
YcTpaHeHne BpEeMEHHOM JKECTKOCTH KHITSTYCHUEM U | 0€30IaCHOCTH.
00aBKOM COJbI. YCTPAaHEHHE TMOCTOSIHHOW KECTKOCTH
n00aBkoi conpl. IOHUTHI M MPUHIMIT UX JACUCTBUS
(BumeodparMeHr).
48 [IpakTnueckas [Tonyyenue xECTKON BOABI B3aUMOAECUCTBUEM Ilonyuams, cobupame M pacno3nasams YTIEKHUCIBIA Ta3
pabora Ne 6. YIJIEKHUCIIOTO C U3BECTKOBOM BOJOW. Y CTpaHeHUE Obpawamovca ¢ 1abopaTopHbIM  00OpyJOBaHHEM U
«Ilonmyuenue BPEMEHHOM KECTKOCTH KUIISTYCHUEM U T00AaBKOW COJIbl. | HAarpeBaTelIbHBIMU  NpUOOpaMU B COOTBETCTBUU  C

JKECTKOU BOJIBI U
CIocoObI €€
yCTpaHEHUSI»

YcrpaHeHue NOCTOSIHHOM XKECTKOCTH JOOABKOM COJIBI.
HcnpiTanue xECTKON BOABI PACTBOPOM MBLIIA.

NpaBUJIAMH TEXHUKU 0€30TaCHOCTH.

Habnwooams M onucvléams XAMHYECKUH SKCIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XHMUHU.
Dopmynuposams BBIBOJBI MO pPE3yJbTaTaM IMPOBEICHHOTO
IKCIIEPUMECHTA.

Compyonuyams B ipoiiecce yaeOHOTO B3aUMOJICHCTBUS IPU
paboTe B rpymnmnax
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49 AJNIOMHHHI U €70 CoenauHeHus amOMUHUSL B Ipupoae. XuMuyeckue | Xapakxmepuzoeams NIOMUHUA 10 €ro IOJIOXKEHUIO B
COCIMHECHUSA cBoiictBa amomuHus. OcobenHoctn oxcuzpa u | [lepuoguueckoil cucreme xummuueckux snementos J[. .
TUAPOKCUA AJTIOMUHUS KaK aM(QOTEpHbIX coelMHEHu. | Menzaeneena.
Baxxneiinme coym anroMuHUS (XJIOpHII, CYIIbdar). Onucwieamsb cTpoeHue, GU3NIECKre U XUMUYECKHE CBOMCTBA
Jemoncrpanun. Kosnekius npupoHbIX COEAMHEHUN | allOMUHUS,  HOATBEpKJIas  UX  COOTBETCTBYIOIIMMH
amomuHus. BuneodparmenTs! u cnaiapl «Oxcua YPaBHEHUSIMH PEaKIU.
ATIOMUHMS B ero Moauukaruny. [lomyuenue Obvscuamb TBOUCTBEHHBIM XapaKTep XUMHUYECKUX CBOMCTB
aM(pOTEpHOro TUAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE | OKCUAA U THUIPOKCHU]IA AITFOMUHHUS.
€ro CBOMCTB Koukpemuszuposams ~ >MEKTPOJUTHUECKOE  TOJydEHHE
METaJIJIOB OMMCAaHUEM MPOU3BOJICTBA AITFOMHUHHSL.
Yemanasnueames  3aBucUMOCTh  OOnacTell  NMpPUMEHEHHS
QIIOMHHHUS U €T0 CIUIaBOB OT CBOMCTB.
Ilposooums pacu€Thl 1O XUMHUYECKUM ¢opMyaamM |
YPaBHEHUSIM PEAKLMH, IPOTEKAIOIINX C y4aCTUEMAIIOMUHHUSA
U €T0 COCIUHEHUN
50-51 | ’Keneso u ero OcoOenHoCTH CTpOEHUS aToma kenesa. XKenes3o B Xapaxmepuzosams mosioxkeHue xeneza B [lepuoanmueckoi

COCIMHCHUA

npupoje. Baxueiiue pyas xxene3a. OKCUIbl 1
rugpokcupl sxeneza(ll) u (11). Comu xxenesa(Il) u (11).
OO6HapyeHue MOHOB KaTHOHOB Kelie3a B PacTBOPE.
3HayeHNEe COeINHEHNHN Kelle3a.

JlaGopaTopHbIe ONBITHI.

41. Ilomyuyenue ruapokcuos xxene3a(ll) u (III).
42.KauecTBEHHbIC PEAKIIMU Ha KATHOHBI JKejie3a

cucteMe xumudeckux oiaemeHtoB J[. M. Mengeneera,
0COOCHHOCTH CTPOCHHUS aTOMa.
Onucvieams HU3NYECKUE U XUMHYECKHE CBOWMCTBA JKeJe3a,

HOATBEPXKAAss HMX  COOTBETCTBYIOUIMMH  yPaBHEHHSIMHU
peaKIuid.

Obvscusams ~ HaIMYWE  JBYX  TEHETHYECKHX  PSAIOB
coenuHenuii xene3a Fe?™ u Fe®t .

Yemanasnueams  3aBUCHUMOCTH — 00JacTell  IPUMMEHEHUS
JKeJle3a U ero CIUIaBOB OT CBOMCTB.

IIposooums pacyéTsl MO XUMHYECKHM (opMylIam |

YPaBHEHUSM PEAKIUM, MPOTEKAIIMUX C YH4aCTUEM XKeje3a U
€ro COeIUHCHUM.

Habnooams n onucviéams peakiii MEXIy BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) sI3bIKA U SI3bIKA XUMUU
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52 [IpakTnueckas Pemenne AKCIIEPUMEHTAIIbHBIX 3a1a4 Ha | DKCIIEpUMEHTAIIBHO UCCIe008amb CBOWCTBA METAJUIOB U UX
pabota Ne 7 pacro3HaBaHUE M TIOJIyUCHHE METAIOB U HUX | COCAUHEHHUM, pellaTh SKCIIEPUMEHTANIbHbBIE 33]]a4H 110 TEME
«Pemenne COCIMHEHU I «Mertanb».

AKCIEPUMEHTAIBHBIX Pabomams ¢ naGoparopHblM  0OOpylOBaHHUEM U
3a]1a4 1o Teme HarpeBaTeIbHBIMK ~ MPUOOpaMH B COOTBETCTBUH  C
«Mertamns» MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Habnwoams cBolicTBa METaUIOB W HMX COCAUHEHUH U
SIBJICHUH, IPOUCXOSAIUX C HUMH.
Onucvieamb XUMHUYECKUUA DKCIEPUMEHT C TMOMOIIBIO
PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOJBI TIO PE3yJbTaTaM IPOBEICHHOTO
AKCIIEpUMEHTA
Onpedensame (Mcxons u3 ydeOHOM 3a1aur) HEOOXOIUMOCTh
MCII0JIb30BaHUs HAOIIOCHUS WM SKCIIEPUMEHTA
53 Koppo3sus meramnos | Koppo3ust xumuueckas ¥ dJeKTpoXxuMuueckas. 3amura | O0vsacHAmb, 9TO TAKOE KOPPO3HSL.
Y CIOCOOBI 3alIUTHl | METAJJIOB OT KOPPO3UHU. Pasnuyams XUMUYECKYIO U 3JIEKTPOXUMHUYECKYIO KOPPO3HUH.
OT Heé JleMoHCcTpanum. Hnnrocmpuposams  TIOHATUSL  «KOPPO3HS», «XUMHYECKas
Komnekuus « XumMudeckre HCTOUHUKH TOKa. KOPPO3Us», «INEKTPOXUMHUUECKas KOPPO3UsD TPUMEpPaMHu.
Pe3ynbTaThl IIMTEILHOTO SKCIIEPUMEHTA 10 U3YYCHHIO | Xapakmepuzoséams  CIOCOObI  3allUTHIl  METAIOB  OT
KOPPO3UU CTANBHBIX U3CIUN B 3aBUCUMOCTH OT KOppO3uu
yCIIOBUH MPOIIECCOB

54-55 | Meramnbl B Mertaiisl B Ipupo/ie: B CBOOOTHOM BUJIE U B BUJIE Knaccugpuyuposams ~ popMbl  TPUPOAHBIX  COCAMHCHHUI
npupoe. [lonstue o | coenuHeHui. METaJIJIOB.

MeTaJUTypruu [Tonsitue o metamnypruu. YépHas u nBeTHas Xapaxmepuzosamp 001111e CTIOCOOBI MOJIYUYEHUS METAJIIOB:

METaJUTypIUsl.
[Tupomerannyprus, THAPOMETAIITYPrus,
JJIIEKTPOMETAILITYprys. JJOMEHHBIN po1ecC.
IlepepaboTka 4yryHa B CTalb.

DJEeKTPOJIN3 pPacIlIaBOB.

JemoncTpanuu. BoccraHoBiIeHHE Mel U3 OKCUAA
meau(1l) Bogopoaom. BuneodparmeHTs! u craiiisl

UPO-, TUAPO- U FIEKTPOMETAILTYPI HH.
Konkpemuszuposams 3T cmocoObl  MpUMEpaMU U
YpaBHEHUSMU pEaKIUi C COCTaBICHHEM DJIEKTPOHHOTO
OajaHca.

Onucviéams JAOMEHHBIM TpoOIleCC M DIEKTPOIUTHUECKOE
MOJIyYeHUE METAJIOB.

Pasznuyamob u€pHble U IBETHBIE METAJUIBI, YYTYHBI U CTAJIH
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«[IponsBoacTBO UyryHa u cranu». BugeopparMenTs! u
crnaiiabl «M3nenust u3 yyryHa v CTajmy.
Buneodparments! u cnaiiapl «IIpousBoacTso
AIFOMUHHUS

56 O060061meHne 3HaHUl | YpOK-yIpa)kHEHHE C UCTIOJIb30BAaHUE CAMOCTOSITENbHONU | [Ipo60ooums OLIEHKY COOCTBEHHBIX JOCTUKEHUI B YCBOCHUHU
1o Teme «Metamib | pabOThI O BBHIOTHEHUIO IPOBEPOYHBIX TECTOB, TEMBI.
3a/IaHUN U YIIPAKHEHUM. Koppexmuposame cBOM 3HaHUA B COOTBETCTBHUH C
IUTAHUPYEMBIM PE3YJIbTaTOM
Ionyuams XuMUYecKyr0o HUHGOpPMAMM U3 Pa3IUYHBIX
HCTOYHUKOB.
Ilpeocmasnsame uHGOPMaNHIO IO TeMe «MeTalby B BUIE
TabIUI, CXEM, ONOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHeHneM cpeacts MKT.
57 Kontponbras padot Ne 3 mo teme «MeTtamibi»
XuMHUs H OKpY:Kamomas cpeaa (2 1)
58 Xumuyeckas Crpoenne 3emun: sIpo, MaHTHsA, 3€MHas Kopa, UX | Mumeepuposams cBeneHUs 1Mo (GuU3ndecKkoit reorpaduu B
Opra"u3amus XUMUYECKUN cocTaB. Jlutochepa m e€ XUMHUUYECKHUHA | 3HAHUS O XUMHUYECKOW OpPraHU3aIliy TUTAHETHI.
IJTAHETHI 3eMIIA coctaB. Munepanbsl. Pynpl. OcanoyHble MOPOJIbI. .
[onestsie  mckomaeMble.  XUMHGCCKHH  COCTAB Xapaxmepuzoeames XUMUYECKHI COCTaB I€0JOTHYECKUX
ruapocdepbl. XUMUYECKHIl cocTaB aTMOC(EPHI. 0ornoHex JeMmd.
Nemoucrpamun.  BumeodparMentsl #  chaiimsi Pasnuyams MuHepalbl ¥ TOpHBIE IOPO/IbI, B TOM YHCIIE U
«Ctpoenne 3emin M €€ XUMUYECKUH COCTaBy. PYyJb!
Konnekuust munepanoB u ropusix mnopox. Komnekius
«Pynpl MeTannoBy.
JlaGopaTopHbie onbIThI. 43. M3yueHue rpaHuTa.
59 Oxpana HcTOYHMKM XMMMUYECKOTO 3arps3HEHUs OKpyxKawoluen | Xapakmepuzoeams NCTOYHUKN XUMUYECKOTO 3arpsI3HEHUS
OKpyXarolel cpefsl | cpeabl.  [nmoOanbHble  3KoJOTHYeckHe  MpoOJIeMBl | OKPY)KAIOLIEH Cpe/bl.
OT XMMHUYECKOTO YeJ0BeUeCTBa: MApHUKOBBIM  3(QQEKT, KUCIOTHbIE
sarpzHenus - 030HOBLIC TBIDEL MesxyHapoHoe Onucvieams 1700a7IbHBIE SKOJIOTHYECKHE TIPOOIEMbI

COTPYAHHUYCCTBO B obOmactu OXpaHbI OKPYH(aIOH_[eﬁ

YCJIOBCYCCTBA, CBA3AHHBIC C XUMHUYCCKUM 3arps3HCHUCM.
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Cpenbl OT XMMHYECKOTO «3enénas

XUMMUA.

3arps3HEHUS.

JemoncTpanuu. BuaeopparMeHTsI U caaii bl
«['noGanpHbIE 3KONIOTHYECKHUE TPOOIIEMBI
YeJI0BEYECTBA»

Ilpeonacame iyt MUHUMU3AIUN BO3/IEHCTBUS
XMMHUYECKOT0 3arpsI3HEHUS Ha OKPYKaIOLIYI0 Cpeay.

Ilpusooums nipuMepbl MEXAYHAPOJAHOIO COTPYAHUYECTBA B
00J1IaCTH OXpaHbl OKPYKAWOIIEH Cpenbl OT XUMHUYECKOTO
3arpsA3HEHUs

O0o0menne 3HAHNI 110 XMMMH 32 Kypc OCHOBHOI miKoJibl. [loaroroBka k ocH

OBHOMY rocyjiaapcreenHomy 3k3ameny (OI'9) (7 u)

60 Bemectsa Ctpoenne atomMa B COOTBETCTBHU C TMoOJOXKeHUeM | [Ipeocmasnams wHpopmanuo no teme «llepromndeckuii
XUMHUYECKOTO 3JieMeHTa B [leproanueckoit cucreme. 3akoH u [lepnonnueckas cucrema J1. 1. MenneneeBa B cBeTe
CrpoeHue  BemiecTBa:  XHMMHYECKass  CBSI3b M | TEOPUU CTPOEHUS aTOMa» B BUE TaOJIHIl, CXEM, OIOPHOTO
KPUCTAJUIMYECKUE PEMIETKH. 3aBUCUMOCTh CBOMCTB | KOHCIEKTA, B TOM uncie ¢ npuMeHeHueM cpeactsKT.
00pa30oBaHHBIX  3JEMEHTAMHM  MPOCTBIX  BEUIECTB | Bvinonams TECTOBBIE 3a/1aHUS IO TEME.
(MeTa/ioB, HEMETAJIOB, OJAaropoJHBIX Ta30B) OT | [Ipedcmasiams nHOpMAIUIO IO TeMe «BHIbl XUMHUYECKUX
MOJIOXKEHUs 371IeMeHTOB B [leproanueckoit cucreme. CBSI3€M M THUIBI KPUCTAJUIMYECKUX PEIIETOK. B3anmocBs3b
Tunonoruss HeopraHWYecKUX BEUIECTB, JEJIEHWE MX Ha | CTPOEGHUS M CBOICTB BEUIECTB» B BHUAE TaONUI, CXEM,
kiaccel u rpynmsl. [IpeacraBurenu OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
UKT
61 XUMHYECKUE [Ipu3Haky u ycinoBUs MPOTEKAHUSI XUMHUUYECKHX Ilpeocmasname undopmanuio no teme «Knaccuduxamms
peaxkiuu peakiuii. TUMONOTUS XUMHUYECKUX PEaKLUi 1Mo XUMHYECKUX PEaKIUii M0 pa3Nu4HbIM npu3HakaM.CKOpOCTb

pa3JINdYHbIM OCHOBAHUAM. Peakuuu noHsoro oOMeHa.
OKXMCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pe€akuuun

XMMHAYECKHX DPEaKUuil» B BHUAE TaOJMII, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4HCe ¢ npuMeHennem cpeacts UKT.
Buinonnsame TeCTOBBIE 3aaHUSA 110 TEME.
Xapaxmepuzoeams OKACIATEILHO-BOCCTAHOBUTEILHBIE
pEaKINU, OKHCIIUTENb U BOCCTAHOBUTEITb.

Omauyams STOT TUN PEAKIM OT peakinuii OOMeHa.
3anucvieams ypaBHEHUST OKUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKIIHIA C IIOMOIIIBIO AJIEKTPOHHOTO
OanaHca
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62-63 | OcHOBBI XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuzoeams obme, 0COOCHHBIE ¥ WHAWBUIYaTbHBIC
HEOPraHU4eCKOM XapakTepHble XUMHUYECKUE CBOMCTBA COJICO0Pa3yIONINX | CBOMCTBA KHCJIOT, OCHOBaHWM, COJEl B CBETE TEOPHUHU
XUMHH OKCHJIOB, THIPOKCHAOB (OCHOBAaHWH, KHCJIOT U | DJIEKTPOJIMTUYCCKOM TUCCOIUAIIHH.
aM(pOTEPHBIX THAPOKCHUJIOB), COJIEH Apeymenmuposams BO3MOKHOCTb IPOTEKAHUS XUMHUYECKUX
PEaKImii B pacTBOPaX AIEKTPOJIUTAX UCXOIS U3 YCIOBHIA.
Knaccuguyuposams HeopraHndeckue BeIecTBa o COCTaBy
Y CBOMCTBAM.
IIpusooums IpuUMepbI PEICTABUTEICH KOHKPETHBIX
KJIACCOB M TPYI HEOPraHMYECKUX BEMIECTB
64 [ToBTOpEHUE U TectupoBanue, peuieHWe 3agad U BBINOJHEHHUE | Boinonuame TECThl U YIPaXHEHUS, peulams 3aJa4 1o
00001IeHHE 10 TeME. | YIIPAXHEHUN 110 TEME TEeMe.
[Toaroroska k 1Ipo6ooumys o11IeHKY COOCTBEHHBIX IOCTHXKEHUHN B YCBOCHUU
KOHTPOJIBHOM TEMBI.
pabote Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTaTOM
65 KonTtponbnas padota Ne4 «torosas mo Kypcy OCHOBHOM ITKOJIBI»
66 AHanu3 KOHTpoJIbHOU paboThl. [lonBeneHne nToros rosa.
67-70 | PezepBHOE Bpems
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Y4eOHO-MeTOAUYECKOE o0ecleyeHHe Kypca XUMHH
OCHOBHOI 00111€00pa30BaTEeJIbHOM HIKOJIbI

Y4eOHO-METOIUYECKHIA KOMIUICKT JUIsl W3Y4YeHUs Kypca XUMUU B 7—9
KJIacCaX, CO3JIaHHBIH aBTOPCKUM KOJUIEKTHBOM mojJ pykoBoacTtBom O. C.
l'abpuensiHa, CONEPXKUT, KpoMe YYEOHBIX MMOCOOMHM, y4eOHO-METOAUYECKUE U
TUIAKTUYCCKUE TIOCOOMWS, TETpaaW [JIS  BBINOJHEHUS JaO0OpaTOPHBIX H
NPAKTHYECKUX padoOT U Jp.

YMK «Xumusa. 7 knacc»
1. Xumus. 7 xknacc. YueOnoe nocooue (aBropsl O. C. I'abpuensu, U. T
Octpoymos, C.A. Cnagkos).
2. Metonnueckoe nmocooue. 7 xkiacc (aBrop O. C. I'abpuensn). [Iporpamma kypca
XHUMHH 111 7—9 Ki1accoB 001eo0pa3oBaTeIbHbIX yupexkaenuit (aBTopsl O. C.
INabpuenss, U. I'. Octpoymos, C. A. CrnagkoB).
3. PaGouas tetpanp. 7 kiace (aBropsl O. C. I'abpuensH, C. A. Cnaakos).
4. Terpaab nist 1aOOPaTOPHBIX OMBITOB U MPAKTHYECKUX pabOT. 7 Kiacc (aBTOPHI
O. C. I'abpuensn, 1. B. Akcénona).
5. DnexrponHas Gpopma yaeOHOTro mocoowus.
YMK «Xumusa. 8 knacc»

1. Xumus. 8 xnace. YueoHoe nmocodue (aBropsr O. C. I'abpuensn, U. I'.
Octpoymos, C.A. Cnankos).
2. Metonnueckoe mocooue. 8 kinace (apropel O. C. INabpuensn, U. I'. Octpoymos,
C. A. Cnagko). Ilporpamma kypca xumum s (—9  Kjaccos
obmeoOpasoBarenbHbIX yupexaenuii (aBTopsl O. C. 'abpuensn, U. T'. OctpoymoB,
C. A. Cnankos).
3. Pabouas terpaas. 8 knacc (aBTopst O. C. I'abpuensa, C. A. Cnankos).
4. Terpanp nist 1aOOPATOPHBIX OTMBITOB U MTPAKTUIECKUX pabOT. 8 Kacc (aBTOPHI

O. C. I'abpuemnsn, 1. B. Akcénona).
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5. IIpoBepounsie 1 KOHTpOJIBHBIE paboThl. 8 kiacc (aBTopsl O. C. ['abpuensn, U.
B. Tpury6uax).

6. XuMus B TecTax, 3aavyax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. 'abpuenss,
. B. TpuryOuyak).

7. DnexkTpoHHas popMa yueOHOTO MOCOOusI.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 xnace. Yue6noe nocodue (aBropsl O. C. I'abpuensn, U. T.
Octpoymos, C.A. Cnagkos).
2. Meroaudeckoe nocobue. 9 knace (aBropel O. C. I'abpuensn, U.I'. OctpoymoB,
C. A. CnagkoB). Ilporpamma kypca xumuu a1 (—9  KiaccoB
obmeo6pazoBarenbHbIX yupexaeHui (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos,
C. A. Cnanakos).
3. PaGouas tetpanp. 9 knace (aBropsr O. C. I'abpuensH, C. A. Cnaakos).
4. Terpaab nist 1a00pPaTOPHBIX OMBITOB M MPAKTHYECKUX paboOT. 9 Kiacc (aBTOPHI
O. C. I'abpuensn, 1. B. Akcénona).
5. IIpoBepounsie U KOHTpOIBHBIE paboThl. 9 kiacc (aBTopel O. C. N'abpuensn, .
B. Tpury6uax).
6. XuMus B Tectax, 3aavax u ynpaxaenusx. 9 kinacc (aBropsl O.C. ['abpuenss,
. B. Tpury6uyax).

7. DnexktpoHHas hopma yueOHOTrO MOCOOusI.

Hugpopmayuonnvie cpeocmea
Humepnem-pecypcol na pycckom a3vike
1. http://www.alhimik.ru. TIpencraBienbl ciegyrone pyOpPUKU:  COBETEHI
AOUTYPHUCHTY, YUYNUTEIIO XUMHUH, CIIPABOYHHUK (0YCHBb OOJIbIIAs MOI00pPKa TaOIUI] 1
CIIPABOYHBIX MaTEpHAIOB), Becénas XUMHUs, HOBOCTHU, OJMMIIHAJbI, KyHCTKamepa

(Macca MHTEPECHBIX HICTOPUUECKUX CBEJICHUIN).


http://www.alhimik.ru/
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2. http:/lwww.hij.ru. Xypran «XuMmMuss ¥ KHU3HB» TOHSATHO WM 3aHUMATEIHHO
pacckas3biBacT 000 BCEM HHTEPECHOM, YTO MIPOMCXOIUT B HAYKE M B MUPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. Dnextponnsrit xypHan «XUMHKH U
XAMUS», B KOTOPOM IMPEICTABICHO MHOKECTBO OIBITOB 110 XMMHH, 3aHUMATEITBHOM
UHPOPMAIINU, TIO3BOJIIONICH YBICYbh YYEHUKOB OJKCIEPUMEHTAIBHOW YaCThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morkHasi TuTeparypa o XUMHUH.
5. http://www.prosv.ru/. TTocoOus asst ydanmxcsi, B TOM YUCIE U JUJIsl TOJTOTOBKH
Kk utoroBoi arrecrariuu (OI'D u EI'D), metoaunueckue mocoOust Ijs yduTenew,
HAYYHO-TIOMYJISIPHAsI TUTepaTypa Mo XUMHUH.
6. http://1september.ru/. Kypuan s yuuteneit u He TONBKO. bBosbiioe
KOJIMYECTBO PabOT yUYECHUKOB, B TOM YHUCIIC M UCCIIC0BATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIBHBINA TOPTA
CO CCBhUIKaMH Ha 00pa30BaTEeNIbHBIC CANUThI IO XUMHUH.
8. www.periodictable.ru. COopHuk craTeii O XHMHYECKHX DIIEMEHTaX,
WLTFOCTPUPOBAHHBIN YKCIICPUMEHTOM.

Humepnem-pecypc na anznuiickom azvike

http://webelementes.com. CoaepKUT HCTOPHUIO OTKPBITHS U OIIMCAHKE CBOMCTB BCEX

XUMHUYECKUX AJIEMEHTOB. byneT moje3eH il 00ydaroIIuXcsl sI3BIKOBBIX IIKOJI U
KJIACCOB, TaK KaK COJIEP)KUT HA3BaHUS PJIEMEHTOB U BEIIIECTB HA PA3HBIX S3bIKAX.
Oo6vexkmul yueOHbIX IKCKYpPCUll

1. Myseu:  MUHEpaJOTHYECKHE,  KpaeBeT4YecKue,  XyJT0KECTBCHHBIC,
[TonmuTexHUYECKUA.

2. Jlaboparopun: yuyeOHBIX 3aBEJCHUHN, arpOXUMIA00paTOPUN, IKOJIOTUIECKHE,
CaHAMHUIIMHOJIOTUIECKHUE.

3. AnTekn.

4. TIpow3BOJACTBEHHBIE OOBEKTHI: XWMHUYECKHE 3aBOJbI, BOJIOOYHUCTHBIC

COOPYKEHHMS U IPYTHE MECTHBIEC ITPOU3BOJICTBA.
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MarepuajibHO-TeXHHYECKOe o0ecneyeHue Ka0nHeTa XuMUH
HarypajibHble 00beKThI

Harypanbubie 00BEKTHI, UCIONB3yeMble B /—9 Kjaccax Opu OOyUYECHHH
XUMUU, BKIIOYAIOT B C€Osl KOJJIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ, METAIJIOB U
CIUIABOB, OKCHUJIOB, KHUCJIOT, OCHOBaHWH, COJIEA, B TOM YHUCJIEC W MHUHEPAJIbHBIX
ynoOpeHuid, a Takke o00pa3lbl OpPraHUYeCKUX BEIIECTB W MaTepUalioB,
npeaycmotrpeHHbix GI'OC. O3nakomieHue ¢ 00pa3laMu HUCXOJHBIX BEIIECTB U
TOTOBBIX M3JIEJIMN TO3BOJISICT TOJYUYUTh HATJISJIHBIE TPEACTaBICHUS 00 3THUX
Marepuagax, UX BHEIIHEM BHUJE, a TAKXKE O HEKOTOPHIX (PU3UUECKUX CBOMCTBAX.
3HauUMTENIbHBIE Y4eOHO-TIO3HABATEILHBIE BO3MOXKHOCTA HMEIOT  KOJUICKIIHH,
U3TOTOBJICHHBIE caMUMHU oOydaronumucs. [IpeaMersl 17 TakWX KOJUICKIIMM
COOHMPAIOTCSI BO BpeMsl DKCKYPCHI U IPYTHX BHEYPOUHBIX 3aHATHM.

Komnekiuu MCmonb3yloT TOJNBKO MJIS O3HAKOMJICHUS OOYYaromMXcs C
BHEITHUM BUJIOM M (PU3NYECKUMH CBOWCTBAMH PA3JIMYHBIX BEIIECTB MMATEPHAIIOB.
JInst mpoBeAEHUSI XUMHUUYECKUX OTIBITOB KOJUIEKIIUU UCTIOJIb30BATh HEJIb3.

XuMUYeCKHe peaKTHBbI M MaTepHAJIbI

OO6pamieHue cCoO MHOTHMH BEIIECTBaMH TpeOyeT CTPOroro CoOIOeHUS
NpaBWJI TEXHUKH OE30MaCHOCTH, OCOOCHHO TPH BBHIMOJHEHUU OIBITOB CaMUMU
oOydarommmucs. Bce HeoOxoaumbie Mepbl MPEAOCTOPONKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX U MHCTPYKITUSAX, @ TAK)KE B MOCOOUSAX JIJISl YUUTENEH
XUMUHU.

Bce peaktuBel W MaTepuainbl, HYXHbIE JUISI TPOBEICHUA JIEMOH-
CTPAIMOHHOTO U YUEHHYECKOT O 3KCIIEPUMEHTA, MOCTABIIAIOTCA B 00pa30BaTe/IbHbIC
yapexaeHuss o0mero o0pa3oBaHUS IEHTPAIM30BAaHHO B BHIE 3apaHee
CKOMIUIEKTOBAaHHBIX HaOOpPOB. [Ipu HEO0OXOAUMOCTHU MpUOOpPETEHUS
JOTIOJIHUTENIbHBIX ~ PEaKTMBOB M MaTepHaloB  CcileAyeT oOpamarbcsi B

CIICIUATIM3UPOBAHHBIC MAara3uHEI.
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XumMuyeckasi 1a00paTopHas Mocy/Aa, ANNapaTbl M NPUOOPHI

XuMuyeckas mocyda NoJpa3lesseTcss Ha JBE TPYIIbL: JJIS BBINOIHEHUS
OMBITOB O0YUYAIOIIUMUCS U I IEMOHCTPALIUOHHBIX OTBITOB.

[Tpubopsl, anmapatsl 1 YCTAHOBKH, UCIIOJIb3yEMble HA YpOKaX XUMUM B 7—9
KJlaccax, KIAcCU(UIMPYIOT Ha OCHOBE MPOTEKAIOIIUMX B HUX (PUIMYECKUX H
XUMHUYECKHUX MTPOIIECCOB C YYACTUEM BEIIECTB, HAXOISIIUXCS B Pa3HbIX arperaTHbIX
COCTOSIHUSAX:

1) mpuOopsl 11 pabOThI C ra3aMu — IOJyYCHHE, COOMpaHUEe, OYMCTKA, CYIIKA,
NOTJIOLIEHUE Ta30B; PEeaKIMU MEXAY MOTOKaMU Ta30B; PEAKIUU MEXIYy Tra3aMu B
AIEKTPUUECKOM paspsijie; peakiuyu MexIy ra3aMu MpHu MOBBIIICHHOM J1aBJICHUU;

2) ammapatbl ¥ TPHOOPHI JUIS OMBITOB C JKUIKMMH W TBEPABIMH BEIIECTBAMU —
neperoHka, (QuiIbTpoBaHUE, KPUCTALIM3AIMS; MPOBEIACHUE PEAKIUH MEeXAy
TBEPJBIM BEIIECTBOM M JKHJKOCTHIO, JKUIAKOCTBIO W JKUJKOCTBIO, TBEPIABIMU
BEILECTBAMM.

Bue »oroil kimaccudukanuu HaxoAWTCS y4deOHas —anmaparypa, IMpea-
Ha3HA4YEeHHAas JJIsl U3yUYECHHS TEOPETUUECKUX BOIIPOCOB XUMUU — JIJI UJUTFOCTPALIAU
3aKOHA COXPAHEHMSI MacChl BEUIECTB, ISl JIE€MOHCTPALMH 3JIEKTPOIPOBOJIHOCTH
pPacTBOPOB M JIBMKEHUS MOHOB B AJIEKTPUUYECKOM IOJIE, IJI1 MU3YYEHUS] CKOPOCTH
XUMUYECKOU PEAKIIUH, TIOCIIEI0BATEIbHOCTH BHITECHEHUS TAJIOTEHOB U3 PACTBOPOB
UX COEIUHEHUM.

BcenoMorarenbHyo posib UTParOT U3MEPHUTENBHBIE W HarpeBaTelIbHbIE MPUOOPHI,
pa3TUYHbBIC TPUCTIOCOOICHUS JIJIS1 BBITIOJHEHUS OIBITOB.
Mopaean

OObeKTaMu MOJIETTUPOBAHMSI B XUMHUH SIBISIIOTCS aTOMBI, MOJIEKYJIHI,
KpUCTAJIJIbI, 3aBOJICKME almapaTbl, a TakKKe MPOUCXOMAsIINEe Tmpolecchl. B
MpEenoJAaBaHul XUMHUHU UCIHOIB3YIOT MOJAENN KPUCTAUIMYECKUX PEHIETOK anmasa,
rpadura, ceps, pochopa, okcuna yrinepona(lV), nona, xxeneza, menu, MarHusl.

Boinmyckatorcsi Habopbl Mojenel aTOMOB i COCTaBJICHUSI  IIApo-

CTCPIKHCBLBIX MOI[CJ'IGﬁ MOJICKYJI.
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Y4eOHbIe 10COOMA HA NIeYATHOI OCHOBE

B nmpomecce o00yueHHMsT XUMHU UCIOJB3YIOT CIEAYIOMIME TaOIUIIbI
MOCTOSTHHOTO 3KcrioHupoBanusi: «Ilepuoauyeckas cucTeMa XUMHUUECKUX DJIEMEHTOB
. . MenneneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH»,
«INEKTPOXUMUYECKUI Psil HATIPSKEHUN METAIIIOBY U JIP.

Jlns  opraHuM3alid  CaMOCTOSATENIbHOM paboThl  00ydaromuxcss Ha  ypokax
UCIIOJIB3YIOT Pa3HOOOpa3HbIC NUIAKTUYECKUE MaTepualibl: TETPaJW Ha TeYaTHOMN
OCHOBE WJIM OTJEJIbHbIE padouue JIMCThl — WHCTPYKIUU, KAPTOUKHU C 3aJIaHUSIMU
pa3HOM CTENEHU TPYAHOCTH ISl U3YyUYEHHUs] HOBOTO MaTepuasa, CaMOIpPOBEPKU U
KOHTPOJISI 3HAHUMU.

JKPAHHO-3BYKOBbIE CPEACTBA 00yUeHHUsI
K »KkpaHHO-3BYKOBBIM cpe/cTBaM OOY4YEHHS OTHOCAT TaKWE IMOCOOUS, KOTOPHIC
MOTYT OBITb BOCIHPHHATHI C TOMOIIBIO 3pPEHUS U ClyXa. DTO KUHO(DHUIBMBI,
KAUHO(GparMeHTbl,  AUaQWIbMBI,  JHANO3UTUBBI  (CIIAMIbI), €AUHUYHBIE
TpaHCHapaHTbl sl rpadompoekropa. Cepuu TpaHCHAPAaHTOB  IMO3BOJSIOT
UMUTHPOBATh JIBIDKEHUE TNYTEM TOCIEAOBATENIBHOTO  HAJOKEHHUS  OJHOIO
TpaHCIIapaHTa Ha JPYT oM.
Texnuueckue cpencrsa odyuenus (TCO)

BonbIIMHCTBO M3 TEXHUYECKUX CPEACTB OOyUeHHsS HE pa3padbaTbiBaioCh
CHEIUANBbHO JUISI IIKOJbI, @ W3HAYAIBHO CIHYXKUJIO Ui Tepenadyd U oO0paboTku
uH(MOPMAIH: 3TO PA3TUYHOTO POjaa MPOSKTOPHI, TEIEBU30PhI, KOMIBIOTEPHI U T.
1. B yueOHO-BOCTIUTATEIbHOM MPOLECCE KOMIIBIOTEP MOKET UCIIOJIb30BAThCS IS
pelieHns 3a71a4 Hay4HOM OpraHu3aluy TPyJa YUUTEI.

[Tpu WCTOIB30BaHUM TEXHUYECKUX CPEACTB OOYUYEHHUS CIENYyeT YUUTHIBATH
BpEMEHHbIE OrpaHUueHHUs, HajmaraeMble CaHUTApHBIMU MpaBUIAMU U HOPMaMHU
(CanlluH). HenpepbiBHast TPOIOIKUTENBHOCTh IEMOHCTPALIMU BUEOMATEPUATIOB
Ha TEJIEBU3MOHHOM »HKpaHe M Ha OOJBIIOM 3JKpaHE C HCMOJIb30BaHUEM
MYJIBTUMEINAHOTO TIPOEKTOpa HE JOJKHA TMpeBbImath 25 muH. Takoe ke

orpanudeHue (He Oosee 25 MUH) pacpoCTpaHSIETCsl Ha HETPEPHIBHOE
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WCIIOJIb30BaHUE UHTEPAKTUBHON TOCKH U HAa HEMPEPHIBHYIO pabOoTy 00ydarouumxcs
Ha TIEPCOHAIIBHOM KOMIIbIOTEpPE. UYUHMCIO YpPOKOB C MCHOJIB30BAHUEM TaKUX
TEXHUYECKUX CPEJICTB OOYyYEHHUs, KaK TEJIEBU30P, MYJIbTUMEIUNWHBIA MPOEKTOD,
WHTEpaKTUBHAsI OCKA, JOKYMEHT-KaMepa, JOJKHO ObITh HE 00Jiee IIECTH B HEEIIO,
a 4KCJI0 YPOKOB, KOTJIa 00ydaroniuecs padoTaloT Ha MEePCOHATLHOM KOMIIBIOTEPE,
— He Oosee TpEX B HEAECIIO.

O6opynoBanne KaOMHETA XUMHUU

Kabuner  xumum  J0JDKEH OBITH o0opy0BaH CIielIMaIbHbIM
JEMOHCTPAIlMOHHBIM  cTolioM.  Jlima  oOecrieueHust  JIydiied  BUJIUMOCTH
JEMOHCTPAIMOHHBIN CTOJI PEKOMEH1YeTCSl YCTaHABIMBATh HA MOIUYM.

B kabuHeTax XUMHUU YCTaHABIWMBAIOT JBYXMECTHBIE YYCHUUYCCKHE
71a00paTOPHBIEC CTOJIBI C MOJBOAKON JIEKTPOIHEPTUU. Y UCHUUECKHUE CTOJTBI JTOJIKHBI
UMETb TIOKPBITHE, YCTOMUYUBOE K JCHCTBHUIO arpECCUBHBIX XUMHUYECKUX BEIIECTB, U
3alUTHBIE OOPTHUKH TI0O HapyXHOMY Kpar. KaOuHEThl XUMHH OO0OPYIYIOT
BBITSDKHBIMU  TTKahaMH, PaCIOJIOKCHHBIMU Y HApYXHOW CTEHBI BO3JIE€ CTOJIA
yunrtens. s npoBeneHust J1abOpaTOPHBIX OMBITOB HMCIOJIB3YIOT TOJIBKO MHHU-
CIIUPTOBKH.

VY4eOHbIe JTOCKH JOJKHBI OBITh W3TOTOBJICHBI M3 MaTEPHAIOB, MMEIOUIUX
BBICOKYIO QJ€3UI0 C MarepuajiaMu, HCIOJAb3YEMbBIMH I MHChbMa, XOPOIIO
OYHIIATHCS BJIAXKHON I'yOKOH, OBITh H3BHOCOCTOMKHUMU, UMETh TEMHO-3CJIEHBINA I[BET
U aHTHOJHUKOBOE IOKPBHITHE. YUeOHBIC JTOCKH OOOpYAYIOT coHuTamMHu, KOTOPBIC
JIOJIKHBI IPUKPETUIATHCS K cTeHe Ha 0,3 M BbIllIe BEPXHETO Kpast JOCKU U BHICTYTATh
Briepén Ha paccrosinue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT Ha CHEIHAIBHBIX TymMOax Ha BeicoTe 1,0—1,3
M or nosa. Ilpm mpocMoTpe Tenenepenad 3pUTEIBCKME MeECTa JIOJDKHBI
pacmoJyiaraTbCsl Ha PacCTOSTHUM HE MEHEee 2 M OT dKpaHa JI0 ri1a3 00yJarommxcs.

JInsi MakCHMaJIbHOTO HCIOJb30BaHUsl JHEBHOIO CBETa M PAaBHOMEPHOIO
OCBEIICHUS Y4YeOHBIX MMOMEIIEHUM HE CIIelyeT pa3MellaTh Ha MOJOKOHHUKAX

MIUPOKOIIMCTHBIC PACTCHHA, CHHUXKAIOIMKMEC YPOBCHb CCTCCTBCHHOI'O OCBCIICHUA.



115

BricoTa pactenuii He AOMKHA MpeBBINIATh 15 cM (OT MOJAOKOHHUKA). PacteHus
1enecooOpa3Ho pa3MeniaTh B MEPEHOCHBIX IBETOYHHUIIAX BbICOTOM 65—70 cM oOT
I10J1a WJIX MOJBECHBIX KAIIIO B POCTEHKAX MEXIY OKHAMU.

Jist oTnenku ydyeOHBIX MOMEUIEHUH HCIOJIb3YIOT MaTepualibl U KpackKw,
CO3/alolIMe MAaTOBYIO MOBEPXHOCThb. sl cTeH y4eOHbIX MOMEIIEHWH cieayer
HCII0JIb30BaTh CBETJIbIE TOHA KENTOr0, OEXKEBOT0, PO30BOr0, 3€JIEHOTO, roJydoro
L[BETOB; ISl IBepei, OKOHHBIX paM — OeJbli I[BET.

Kabuner xumuM JO0KEH OBITh OCHAaUIEH XOJOAHBIM U TOPSAYUM
BOJIOCHA0KEHUEM U KaHaJU3alUEeH.

B xabunere xumuun 00s13aTENBHO JOJIKHA OBITh alITEUKa, B KOTOPYIO BXOJIAT:
. KryT kpoBOOCTaHaBIMBAIOUIUH, pe3UHOBBI — 1 1mIT.
. [y3bIpb 17151 1bia — 1 wT. (runorepMudeckuit maker — 1 mit.).
. buHT cTepuibHbIH, mMpokui 7 X 14 cm — 2 mT.
. bunT cTepribHbIf 3 X 5 cM — 2 mmIT.
. BuHT HecTepuIbHBIA — 1 IT.
. Canderku cTepriibHbIE — 2 YII.
. Bata crepwibHas — 1 mauka.

. JlefikormacTeIph mupuHOM 2 cM — 1 Karymika, 5 cM — 1 Karymika.
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. bBakrepunmaHbIN JEeHKOIIIACTHIPh Pa3HBIX pazMepoB — 20 mmIT.

10. CrimproBoii pacTtBop noaa 5%-upeiii — 1 akoH.

11. Boanslil pacTBop aMMHaka (HalIaTBIPHBIN cCOUPT) B ammyiax— 1 yi.
12. PactBop mepokcuaa Boxopoaa 3%-upiii — 1 ym.

13. TlepmaHraHaT Kajausi KpucTayindeckuii — 1 ym.

14. Ananerun 0,5 T B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 y.

16. Hoxaumer — 1 mr.
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Ils1anupyemble pe3yabTaThl 00y4eHUs

BpInyCKHUK HAYYHTCH

® 3Hamo (NOHUMAMD).
—  XUMHUYECKYI0 CHUMBOJMKY: 3HAaKd XUMHYECKUX OJEMEHTOB, (opMyIbl
XUMHUYECKHX BEUIECTB, YPABHEHUA XUMUUYECKUX PEAKIIUN;
— Ba)KHEUIIME XUMHUYECKHE ITOHATHUSI: BEIIECTBO, XMMHUYECKUN AJEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpPHAsI MACChl, MOH, KATUOH, aHHUOH,
XUMUYECKAS CBSI3b, JIEKTPOOTPULIATEIILHOCTD, BAJIGHTHOCTD, CTETIEHb OKUCJIECHHUS,
MOJIb, MOJISIpHAs Macca, MOJSIPHBI O00BEM, pacCTBOPBI, DJIEKTPOIUTHI U
HEAJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAS JIACCOLUALINS, OKHCJIUTEIh u
BOCCTAHOBHTEJIb, OKUCIICHHE U BOCCTAHOBIICHHE, TEIJIOBOM 3(PheKT peakiuwu,
OCHOBHBI€ THUIIbI PEAKI[Ui B HEOPTAHUYECKON XUMMUH;
— (GOpPMYITUPOBKH OCHOBHBIX 3aKOHOB M TEOPHM XUMHH: aTOMHO-MOJICKYJISIPHOTO
YY€HHS; 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BEIIECTB,
ABoranpo; Ilepuognueckoro 3axkona /[.11. MenzaeneeBa; Teopur CTpOCHUsI aToOMa U
YYEHUS O CTPOCHHUH BEUIECTBA; TEOPUH DIICKTPOIUTUUECKON JUCCOLMAIIMN U YUCHUS
0 XUMHUYECKON PEaAKINY;

® Hazvleamow:
— XUMHUYECKUE DJIEMEHTBHI;
— COEJIMHEHUS U3YYCHHBIX KJIACCOB HEOPIraHUYECKHX BEILIECTB;
— OpraHuYecKHe BEIIecTBa Mo uX popMysie: MeTaH, 3TaH, ITHIICH, allcTHUIICH,
METAHOJI, 3TaHOJI, IJIMLEPUH, YKCYCHAsl KUCJIOTa, TJIIOK03a, caxapo3a;

® 00vACHAmMD:
— (hu3UYECKUil CMBICIT aTOMHOTO (ITOPSIKOBOT0) HOMEpPa XUMHYECKOTO DJICMEHTA,
HoMmepa rpynnbsl U nepuona B Ilepmomnueckon cucreme [l. M. MengeneeBa, k
KOTOPBIM 3JIEMEHT MPUHAJICHKHUT;
— 3aKOHOMEPHOCTH W3MEHEHUS CTPOCHUS AaTOMOB, CBOWCTB 3JIEMEHTOB B
npejiesiax MajablX MIEPUOJIOB U A-TPYMI, a TAKXKE CBOMCTB 00pa3yeMbIX UMHU BBICIIIUX

OKCHAOB U THAPOKCHUIOB,
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— CYIIHOCTh IPOILECCA JJIEKTPOIUTUYECKOW AUCCOLMALMN U PEAKLM MOHHOTO
oOMeHa;

® Xapakmepu3oeamb:
— XUMHYECKHUE 3JEMEHTHI (OT BOJOPOAA O KaJbIUs) HA OCHOBE MX MOJIOKEHUS B
Ilepponnueckor cucreMe xuMudeckux odiemeHtoB JI. WM. Menneneesa wu
OCOOCHHOCTEH CTPOEHUS UX ATOMOB;
— B3aMMOCBS3b MEXKJy COCTaBOM, CTPOCHHUEM M CBOMCTBAMH HEOPTraHUYECKUX
BEILECTB;
— XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (IIPOCTHIX
BEILECTB — METAJVIOB U HEMETAIJIOB, COEIMHEHUN — OKCHJIOB, KHCJIOT, OCHOBaHHIA,
aM(OTEPHBIX OKCUIOB U TUAPOKCHUJIOB, COJICH);

® onpedenamn:
— COCTaB BEUIECTB MO UX (hopmynam;
— BAJIEHTHOCTh U CTENIEHU OKHUCIICHHS DJIEMEHTOB B COEIMHEHNUH;
— BUJbl XUMHYECKOH CBA3U B COEIUHECHHUSIX;
— THUIBI KPUCTAUTMYECKUX PEIIETOK TBEPABIX BELIECTB;
— NPHUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIACCY COEMHEHUI;
— THUIbI XUMHYECKUX PEaKIIHil;
— BO3MO>KHOCTh MPOTEKAHMSI pEaKIMii HOHHOTO 0OMEHa;

® cocmagnamo:
— cxeMbl cTpoeHusi aroMoB nepBbix 20 snmementoB [lepuonuueckoit cuctemsr Jl.
H. Menneneena;
— (hopMyJIbl HEOPraHUYECKUX COSTUHEHUI U3yYeHHBIX KJIACCOB;
— ypaBHEHMS XUMHUYECKUX pEAKUUWA, B TOM YHCJIE€ U OKHUCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX, C [IOMOIIBIO METO/1a AJIEKTPOHHOIO OanaHca;

® (e3onacHo oopawiamuca:
C XUMHUYECKOH TIOCYI0i 1 1ab0paTOpHBIM 000PYI0BaHUEM;

® NPo6OOUMb XUMUUECKUI IKCHEPUMEHM:

— MOJTBEPKIAIOINUNA XUMAYECKUNA COCTAB HEOPTraHMYECKNX COCTUHECHU;
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—  TIOATBEPXKMAIONIMN  XUMHUYECKHE  CBOWCTBA  HW3YYCHHBIX  KJIACCOB
HEOPTaHUYCCKUX BEIICCTB,;
— 1O TMOJYYeHHIO, COOMPAHMIO W PACIO3HABAHMUIO Ta3000pa3HBIX BEIIECTB
(kucmopoja, BOJ0Opoia, YriIeKUCIoro ra3a, aMMHuaKka);
— M0 ONpEJEeeHUI0 XJIOPU-, CylbdaT-, KapOOHAT-MOHOB M HMOHA AMMOHHUS C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIHIA;

® gbluUCHAMDY:
— MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa 10 (POpMyIie COeTMHEHUS;
— MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE;
— Maccy OCHOBHOTO BEIIIECTBA 10 U3BECTHON MAaCcCOBOM JIOJU MPUMECEIA;
— 00BEMHYIO JTOJTI0 KOMITOHEHTA Ta30BOM CMECH,
— KOJIMYECTBO BEIIECTBA, 00BEM MM MacCy BEIIECTBa MO KOJMYECTBY BEIIECTBA,
00BEMY MJIM Macce pearcHTOB, WM MPOAYKTOB PEaKIIHH;

® UCnOb306amMb NPUOOPEMEHHBIE 3HAHUA U YMEHUA 6 HPAKMUUECKOU

0esAmenbHOCMU U NOBCEOHEBHOU HCUZHUL:

— Ut 6€30TacHOr0 OOpaIleHus C BEIECTBAMH M MaTepHuajaMH B ITOBCEIHEBHOMN
KW3HU M TPAMOTHOTO OKa3aHWs TEPBOH TOMOINM TPH OKOTaX KHUCIOTaMH H
IeJI0Yamu;
— T OOBSICHEHUS OTACIIBHBIX ()aKTOB M MIPUPOIHBIX SBICHUH;

— ISl KpUTHYECKOM OIEHKU MH(OPMAIU O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY.

BpInyCKHMK OJIYYHT BO3MOKHOCTh HAYUUTHCH:

XapaKTEepU30BaTh OCHOBHBIE METOABbl MO3HAHHS XMMHYECKUX OOBEKTOB:
HaOJIOICHNE, H3MEPEHHUE, SKCTIEPUMEHT, MOJCITUPOBAHUE.

pa3nyaTh XUMHUYECKUE OOBEKTHI (B CTATUKE):

— XMMHYECKHE JIEMEHTBI U MPOCTHIEC BEIIECTBA;

— METaJuIbl U HEMETAJIbI U XapaKTEePU30BaTh OTHOCUTEIbHOCTh TPUHAIJIC)KHOCTH
TaKuX OOBEKTOB K TOM WJIM UHOU TpyNIe;

— OPraHU4YCCKHUC U HCOPTaHUICCKUC COCAMHCHUA,
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— THUAPOKCHUABI (KHUCIOPOACOMAEPIKAIINE KHUCIOThI, OCHOBaHUA, aM{QpOTEpHBIC
TUAPOKCUJIBI);

— OKCHIBl HecoyieoOpasylomue U colieoOpasyromue (KUCIOTHBIE, OCHOBHEIE,
am(poTepHbIe);

— BQJICHTHOCTH U CTCTICHb OKHUCIICHUS,

— CHCTEMAaTHYECKHE U TPUBHAIBHBIC TEPMHUHBI XUMHUICCKON HOMECHKJIATYPHI;

— 3HAKOBYIO CHCTEMY B XMMUH (3HAKH U (POPMYIIBI, HHIACKCH U KO3 (OUIIMCHTHI,
CTPYKTYPHBIC M MOJICKYJIApHBIC (DOPMYJIbI, MOJICKYJISIPHBIC U MOHHBIC YpaBHCHUS
peakiuii, TIOJHbIE W  COKpAIlCHHBbIC  HWOHHBIC  yPaBHCHHUS  pEaKIIui,
TEPMOMOXHUMHUYCCKUE YPaBHCHHS, 0003HAUCHHUS CTEIICHN OKUCIICHUS M 3apsaganoHa
B (hOpMyJIe XUMHUYECKOTO COCIUHCHUS );

pa3nu4aTh XUMUYECKHE O0OBEKTHI (B JUHAMUKE):

— (usnyecKkre U XUMHYECKUE CTOPOHBI ITPOIIECCOB PACTBOPEHUS M TUCCOIIMALIVH;
— OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U PEakliui 0OMEeHa;

— CXEMBI U YPaBHEHUS] XUMHUUECKUX PEaKIIHiA;

COOTHOCHT:

— 9K30TEPMUYECKHE PEAKIINH U PEAKIIUU TOPEHUS;

— KaTaJIuTUYECKHUe U (PepMEHTATUBHBIE PEAKITUY;

— METaJlI, OCHOBHBIA OKCHJI, OCHOBAaHUE, COJIb;

— HEMETaJUl, KHCIIOTHBIM OKCHI, KHCIIOTa, COJIb;

— CTpPOCHHME aTOMa, BHUJI XUMHYECKOU CBS3H, THI KPUCTAUIMYECKOW PEIMIETKH U
¢du3nueckre CBOMCTBA BEIIECTBA;

— HAaXOXXJICHHE DJJEMEHTOB B TPUPOJIEC M MPOMBIIUICHHBIE CIIOCOOBI WX
MOJTYICHHS;

— HEOoOXOIMMOCTh XHMMHUYECKOTO TMPOW3BOACTBA M TpeOOBaHWUA K OXpaHe
OKPY’KAIOIIEH CPEIBI;

— HEOOXOAUMOCTh TPUMEHEHUS COBPEMEHHBIX BEIIECTB W MaTEpPHAIOB W

TpeOOBaHUS K 3/I0POBhECOCPEKEHUIO;
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BBIJIBUTaTh M AKCIEPUMEHTAJIBLHO MPOBEPSATHh TMIOTE3bl O XMMUUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHUS U MPUHAIICIKHOCTH K ONPEACTEHHOMY
KJaccy (TpyIine) BelecTB;

POTHO3UPOBATH CIIOCOOHOCTh BEIIECTBA TMPOSIBISATH OKUCIUTEIBHBIE WU
BOCCTAHOBUTEJBHBIE CBOMCTBA C YUETOM CTEINCHEN OKUCIIEHUS DJIEMEHTOB,
BXOJAIIMX B €r0 COCTaB, a TAKXKE MPOAYKTOB COOTBETCTBYIOUIMX OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIIUN;

COCTaBJISITh ypPaBHEHUS pEAKUUM C y4aCTUEM THUIIUYHBIX OKHUCIUTEIEH U
BOCCTAHOBHTEJICH HA OCHOBE JIEKTPOHHOTO OajaHca;

ONpeAesiTh BO3MOXKHOCTb TMPOTEKAHUS XUMHUUYECKUX pEaKIMil Ha OCHOBE
AJIEKTPOXUMHUYECKOTO pana HanpsHKEHUM METaJJIOB, psana
ANIEKTPOOTPHUIIATEIIBHOCTH HEMETAJIOB, TaOJUIIBI PACTBOPUMOCTH M ydéTa
YCJIOBUI UX MPOBEICHUS;

IPOBOAUTH PACUYETHI 110 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM
— JIJIs1 BBIBOJIa (DOPMYJIBI COEMHEHUS TI0O MACCOBBIM JIOJISIM DJIEMEHTOB;

— MO NPUTOTOBIICHHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIIIOTUIPATOB;

— MO0 HaxO0XJIEHUI0 [JOJIM BbIXOAA NPOAYKTa peaKUuu IO OTHOUIEHUIO K
TEOPETUUYECKHA BO3MOKHOMY;

— C HCToJIb30BaHueM npaBuia [ eit-Jlroccaka 060 00BEMHBIX OTHOIICHUSX Ta30B;
— C MCTO0JIb30BAHUEM MOHATUN «KMOJIbY», «MMOJIb», «UUCIIO ABOTaIpoO»;

— M0 TEPMOXUMHUYECKUM YPABHEHUSIM PEaKIIUH;

MIPOBOJIUTh XUMUYECKHI SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOIIOACHUEM MPaBUII
TEXHUKU O€30MaCHOCTH:

— 110 YCTAHOBJICHHUIO KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOTO COCTABA COCIMHEHNS;

— MPHU BBIMOJHEHUH UCCIIEI0BATENIBCKOTO MPOEKTA;

— B JIOMAIIIHUX YCJIOBUSAX;

MCIIOJIb30BaTh MPUOOPETEHHBIE KIFOUYEBHIE KOMIICTEHIIUA IS BBITIOJHEHUS
MPOEKTOB M y4eOHO-UCCIIEIOBATENbCKUX 3aJ]1ay [0 U3YyYEHHUIO CBOMCTB, CIOCOOOB

MMOJYUYCHUA U PACIIO3HAHHA BCIICCTB,
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® ONpelensTh HUCTOYHMKM XHMHYECKOW MH(POpMALUU, NPEACTaBIATh CIHCOK
MH(OPMAIIMOHHBIX PECYpPCOB, B TOM YHUCJIE U HAa MHOCTPAHHOM S3bIKE, TOTOBUTH
MH(OPMAIMOHHBIN TPOJAYKT U MPE3EHTOBATH €T0;

e OOBEKTHUBHO OIIEHMBAaTh MH(POPMAILIMIO O BEIIECTBAX M XMMHYECKUX Ipolieccax,
KPUTUYECKH OTHOCUTCA K IICEBIOHAY4YHOM HHGPOpMALMK, HET0O0pOCOBECTHOU
peKjamMe B CpeACTBaX MacCOBOM MH(POPMaLINH;

e (CO3daBaTb MOACIIHU U CXCMBI JIJIA pCUICHUA y‘le6HBIX M ITO3HABaTCJIBbHBIX 3aJa4.
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