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TOUYKA \!pocm
Pabouas mporpamMMa Mo XMMHU MOCTPOCHA HAa OCHOBE (PYHAAMEHTAIBHOTO sApa COIEpP>KaHUS
OCHOBHOTO 0011ero o0pa3oBaHus, TPeOOBaHMI K pe3ybTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTENbHOM
MIPOrpaMMbl OCHOBHOTO 001iero oOpa3zoBaHusi, TpeOOBaHUI K CTPYKTYpEe OCHOBHOI 00pazoBaTebHOI
MpOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHus, HponucaHHbiXx B DenepanrbHOM TOCYIapPCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTe OCHOBHOTrO oOmero oOpasoBaHus, a Takke KoHuenmmu mayXoBHO--
HPABCTBEHHOT'O Pa3BUTHS U BOCIIUTAHUS TpaxaannHa Poccun.
[IpenogaBanue yuyeOHOro Kypca «XuUMHUU» B OCHOBHOM IIKOJE OCYILECTBISETCS B COOTBETCTBUHU C
OCHOBHBIMH HOPMATHUBHBIMH JIOKYMEHTAMU U MHCTPYKTHBHO METOINYCCKUMU MaTCPUATAMU:

v’ 3akon Poccuiickoii ®enepanun «O06 obpazosanuu B Poccuiickoit ®enepanum» ot 29.12.2012r.
Ne273-D3;

v O®egnepalbHBIil TOCYIaPCTBEHHBIN 00pa30BaTeNbHbIM CTaHIaPT OCHOBHOIO O0IIEro 00pa3oBaHwus,
YTBEpKACHHBIN MpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBepkIeHUU U
BBEJCHUM B JICHCTBHE (heAepaibHOTO TOCYJApCTBEHHOTO O0pa30BaTEIbHOTO CTaHIAapTa
OCHOBHOT0 001Iero oopasoBanus» (B pea. npukaza MunoOpuayku Poccum ot 29.12.2014
Nel644)

v' Xumus. PabGoune uporpammsel. I[lpeamernas nuaus yuebuukoB O. C. Tabpuensna, W. T.
OctpoymoBa, C. A. CnaakoBa. 8—9 kiaccel: yuyeOHOE mocobue s 00Ieo0pa3oBaTeIbHBIX
opranusaruii / O. C. T'abpuensn, C. A. CnaakoB — M.: TIpocemienue, 2019.

v" B cootBercteun ¢ OOIT OO0 MBOY «I"opoaurierckas CIIT Ne2y;

Iein kypcea:
. Dopmuposanue y ydaumxcs 1eJIOCTHON €CTECTBEHHO-HAyYHOM KapTUHBI MUPA.
. Pazeumue  TO3HABATENbHBIX  MHTEPECOB, HWHTEIUIEKTYalbHBIX M  TBOPYECKHUX

CIIOCOOHOCTEHN ydYaluxcslt B MPOIECCe M3YYCHHs] XMMHYECKOM HayKh W e€ BKJIaJa B COBPEMEHHBIN
HAay4YHO -TE€XHUYECKHUU Mporpecc; (OpMUPOBAHME BAKHEUIIMX JIOTUYECKHUX OIEpaldil MBIIUICHUS
(ananu3, cuHTE3, 0000IIEHHE, KOHKPETU3AllMs, CpPaBHEHUE U JIp.) B MPOIECCE TMO3HAHUSI CUCTEMBI
BOXHEHIINX MOHATHUN, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH, CBOMCTBAX M MPUMEHEHHH XUMUYECKUX
BEIIIECTB.

. Bocnumanue y0exxaEHHOCTH B TOM, YTO NMPUMEHEHHUE MONYUYEHHBIX 3HAHUN M YMEHHA
M0 XUMHUHU SBISIETCS OOBEKTHBHONM HEOOXOIMMOCTBHIO Ui Oe30macHOi paldoThl C BeElIECTBAMHU U
MaTepuaiaMH B ObITY U Ha IPOM3BOCTBE.

. Ilpoexmuposanue u peanuszayus BBHIYCKHAKAMH OCHOBHOW INKOJBI  JIMYHOMN
00pa3zoBaTenbHON TPACKTOPHUH: BEIOOP MTPOQ st OOyUeHHsI B CTAPIICH MIKOJIE WU TPO(PECCHOHATIBEHOTO
00pa30oBaTEeNbLHOTO YUPEIKIACHHUS.

i Osnaoenue K110ue8biMu KOMNEemeHUuuaAMU. y4eOHO-TI03HABATEbHBIMH,
WH(GOPMAIMOHHBIMH, IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMH.

Jl7is TOCTMKEHHUS ITHX 1IeTiel B Kypce XUMUU Ha CTYMEHW OCHOBHOTO OOIIero 00pa3oBaHUs pEIIarOTCs
CIIETYIOIINE 3aMa4M:
v GOPMHPYIOTCS 3HAHHUSI OCHOB XHUMHUYECKOW HAYKH — OCHOBHBIX (DaKTOB, TIOHATHM, XUMHIECKUX
3aKOHOB W T€OPHH, BEIPAYKEHHBIX IMTOCPEACTBOM XHMHUYECKOTO SI3bIKA;
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v/ pa3sBHBAIOTCS YMCHHs HAOIIONATh M OOBSCHIIOT XMMHUYCCKHE SIBJICHUS, MPOUCXO/ISIINE B
IIPUPO/JIE, TAOOPATOPHBIX YCIOBUSX, B OBITY U HA IIPOU3BOJICTBE;

v mpuoOpeTalTcs CrelualibHBIC YMEHHS W HaBBIKM 110 0E30IIaCHOMY OOpaIICHHIO C
XMMHYECKUMH BELIECTBAMH, MaTepUaIaMU M IIPOIIECCAMU;

v popMEpyeTCs TYMaHUCTHYECKOE OTHOIICHHE K XUMHHU KaK MPOU3BOJAUTEILHON CHile 00IECTBa,
C TIOMOILBIO KOTOPOIi peIIatoTcs r100aIbHbIC TPOOJIEMbI YeIOBEYECTBA;

v’ OCYIIECTBIISETCS MHTETPAIMs XAMUYECKOM KapTUHBI MEPA B €IMHYIO HAYIHYIO KAPTHHY.

Cooepotcanue yuedonozo Kypca.
HavyajabHble NOHATHSA U 3AKOHbI XUMHH

Tena n BemecrBa. CBolicTBa BelIeCTB. DTAJIOHHbIE (PU3HUECKUE CBOMCTBA BEILECTB. MaTepualbl
U MaTepuanoBegeHue. Poib XuMuu B )KM3HU COBpEMEHHOI0 o01ecTBa. OTHOIIEHHE O0IIECTBA K XUMUU:
XeMopIus 1 XeMOpOoOHs.

Metoabl wu3yuenuss xumuu. HabGmionenue. DxcnepumeHT MognenupoBanue. Moaenu
MaTepUajbHbIE U 3HAKOBBIE WM CUMBOJIbHBIE.

I'aspl. Kuaxoctu. Teépabie BemecTrBa. B3anMHbIE DEpexolbl MEXIy arperaTHbIMH
COCTOSIHMSIMH BEIIECTBA: BO3TOHKA (CyOnuMmanusi) W JaecyOimMmainusi, KOHJCHCAllUs W HCHapeHue,
KPHUCTAJUIM3ALUs U IIJIaBJICHUE.

Pusnyeckue siBjeHusi. YucTble BemiecTBa M CMeCH. |'OMOreHHBIE UM T'€TEPOrCHHBIE CMECH.
Cmecu razooOpasHble, xuakue u TBEpAbIe. CrnocoObl pasfesieHus CMeced: IeperoHka, Win
IUCTUWUISALMS, OTCTauBaHUE, (UIbTPOBAHME, KPUCTAUIM3ALMs WIM BbIMapUBaHHE. Xpomarorpadus.
ITpumeHeHHe 3THUX crTOcOOOB B 1a00OPATOPHOI MpaKTHKeE, HA TPOU3BOICTBE U B OBITY.

XHMHYECKHEe JIeMeHTbl. ATOMBI U MOJIEKyJbl. IIpocTsie 1 ciokHbIe BeniecTBa. AJIIIOTpONNs Ha
npuMmepe Kuciopoga. OCHOBHBIE IOJIOKEHUS ATOMHO-MOJIEKyJsipHOro yueHus. Moubl. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

3HakM (CHMBOJIBI) XUMHYECKHUX 3J1eMeHTOB. MHpopmalus, KOTOpyto HECYT 3HAaKU XUMHUYECKUX
AJIEMEHTOB. ODTHMOJIOTHSI HA3BaHMH HEKOTOPBIX XMMMUYECKHUX 3jeMeHTOB. [lepuoauueckas Tabiuna
xumuueckux aeMeHToB J[. M. MenneneeBa: KOPOTKONEPUOAHBIA U JJIMHHOIEPUOIHBIM BapUaHTHI.
ITepuone! u rpynnsl. ['maBHas u nmobouHas noArpynns! Ui A- u b-rpynnsl. OTHOCHTENbHAS aTOMHas
Macca.

Xumnueckue ¢opmyabl. MHaekcsl u kodpduurentsl. OTHOCUTENbHAsS MOJIEKYJIIpHAs Macca.
MaccoBast 10J11 XMMHYECKOro 3jieMeHTa B coequHeHuu. MHdopmanus, KOTOpyo HECYT XHMHUYECKUE
(bopMyIBI.

BanenTtHocTh. CTpyKTypHBIE (OPMYNbl. XMMUYECKUE AJIEMEHTHI C MOCTOSIHHON W IepeMeHHON
BAJIEHTHOCThIO. BbIBOJ (dopmynsl coenuHeHMss TO BajeHTHOCTU. OmnpezneneHne BaJ€HTHOCTH
XMMHYECKOro 3jeMeHTa no ¢gopmyne BemiectBa. CocTaBleHHE HAa3BaHMNA COETMHEHMH, COCTOSILIUX M3
JBYX XMMHUYECKHX DJIEMEHTOB, I10 BAJIECHTHOCTU. 3aKOH MOCTOSIHCTBA COCTAaBa BELECTB.

XuMH4YecKue peakuMu. PeareHTsl M NpOAYKTHI peakuuu. IIpu3HaKM XMMHUYECKHX peakIui.
VYcnoBus uX NpoTeKaHWsl U NMpeKpamieHus. Peakuuu ropeHns. DK30TEPMUUYECKUE U 3HIOTEPMHUUECKHE
peaxkuuu.

3aKOoH coOXpaHeHHMsl MAacChbl BemlecTB. XuUMHYeckHe ypaBHEHMs. COCTaBIEHHE XHMHUYECKUX
ypaBHeHH. MHpOpManus, KOTOpyro HECET XMMUYECKOEe ypaBHEeHHE. 2 1

Knaccuukanuss XMMHUYECKHX pEakIUii MO0 COCTaBy M YHCIY PEAareHTOB M MPOAYKTOB. THIIBI
XMMUYECKUX peakuui. Peakuun coequHeHus, pasioxeHus, 3aMelleHuss U oomeHa. KartamuzaTopsl u
KaTajus.
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JdemMoHcTpanuu.

Kosneknuus MarepuanoB U U31€IUN U3 HUX.

Monenu, ucrosib3yembie Ha ypokax (hU3UKHU, OMOJIOTUU U Teorpaduu.

OO0BEMHBIE U MIAPOCTEPHKHEBBIE MOJIEITH HEKOTOPHIX XUMHUECKUX BEIIECTB.

Mojenu KpUCTaUIMYECKUX PELIETOK.

Cobupanue nmpubopa i MOIydeHHs ra3a v IpoBepKa ero Ha TePMETUYHOCTD.

Bosronka cyxoro sipja, 1oja wid HaQTaauHa.

ArperatHble COCTOSIHUS BOJIBI.

Pa3pnenenne AByX HECMEIIMBAOIINXCS KUIKOCTEN C TOMOILBIO IETUTEIbHON BOPOHKHU.

Juctumistop u ero padora.

YcTanoBka uig GpuiabTpoBaHus U € paboTa.

YcraHoBKa JUIsl BeIIapuBaHUs U €€ padboTa.

Konnekuust ObITOBBIX IPHUOOPOB At PHIBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsiero Bemiectsa GpaoMacTepa ¢ MoMOIIbI0 OyMaxxHOU XpoMmarorpaduu.

Mogenu ayuIoTPOIHBIX MOJU(HUKAIMNA YTIIepoa U Cephl.

ITonyuenue o30Ha.

[Toptpetsi 1. 4. bepuenuyca u /. U. Menneneena.

KopoTkonepronuplii W AJIWHHONEPUOAHBIM BapuaHThl Ilepuomumueckoit cucremsr [[. U.
Menneneesa

KoHcTpynpoBaHue IapoCTEPKHEBBIX MOJIEIEH MOJIEKYIL.

Amnmnapar Kunna.

Paznoxxenune Ouxpomara aMMOHUS.

I'openue cepbl U MAarHUEBOM JICHTBI.

OnBITHI, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacChl BEILIECTB.

['openue pocdopa, pacTBopeHUE NPOAYKTa TOPEHUS B BOJIE U HCCIIEA0BAaHUE MTOJYYEHHOTO
pacTBOpa JaKMYyCOM.

BzaumopeiicTBre COMAHON KUCIOTHI C IUHKOM.

[Toryuenue ruapokcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUU.

JlaGopaTopHbIe ONBITHI.
. O3HaKOMJIEHHUE C KOJUICKITMEH JTab0paTOPHOM MOCY/IbI.
. [IpoBepka mpubopa [j1sl MOTydeHHUs Ta30B Ha TEPMETUYHOCTb.
. O3HaKOMJIEHHE ¢ MUHEpaJlaMt, 00pa3yIOLTUMH TPAHHT.

1
2
3
4. [TpuroToBICHHUE TETEPOTEHHON CMECH MTOPOIIKOB CEPhI M XKelle3a U UX Pa3/ieIeHue.

5. BzaumoeiicTBre pacTBOPOB XJIOPHUIOB U HOIUIOB KU C pACTBOPOM HUTpaTa cepedpa.

6. [Tonyuenune runpokcuaa menu(Il) u ero B3aumoseiicTBre ¢ CEpHON KUCITOTOM.

7. B3aumopeiicTBre pacTBOpa COABI C KUCIOTOA.

8. IIpoBepka 3akoHa COXpaHEHHS MACCHI BEIIECTB HA MPUMEPE B3aMMOACUCTBUS MIETOYN U
KHCJIOTHI.

9. IlpoBepka 3aKOHA COXpAaHEHUs MacChl BEIIECTB HA MPUMeEpPE B3aMMOAEHCTBHS LIENOYN U COJU
xenesa (11).

10. PasznoxeHne mepoKcHaa BOAOpoaa ¢ moMoInbio okcuaa maprania (1V). 11.3amemnienne
KEJIe30M MeJli B METHOM KYIIOpOcCe.

IpakTuyeckue padoThl.

1. 3nakoMcTBO ¢ 1abopaTopHbIM 00opyaoBaHuEM. [IpaBuia TeXHUKH OE30MaCHOCTH MpU padboTe B
kabuHere xumMuu. Hekotopsie BUIbI padoT.

2. OuncTKa MOBapeHHOM COJH.
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Baskneiinue npeacraBuTe/ M HEOPraHMYECKUX BellecTB.
KonuyecTBeHHBbIC OTHOLLICHUS B XHMHHU

CocraB Bo3nyxa. [lonarune 06 oObeMHOH 10yie () KOMIIOHEHTA MPUPOJIHON Ta30BOM CMECH —
Bo3ayxa. Pacuer o6bemMa KOMIIOHEHTa ra30BOM CMECH 10 €ro 00bEeMHOM J0J1€ U HA00O0pOT.

Kucnopon. O3omn. [Tonydyenue kuciopona. Codupanue u pacrno3HaBaHue KUCIOpPoaa. XUMHUECKUE
CBOWCTBA KHUCJIOpPOJA: B3aMMOJCHCTBHE C METAUIAMH, HEMETaUIaMd M CIIOKHBIMH BELIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciiopoja B Ipupoze.

Oxcuapl. ObpazoBanue Ha3BaHUM OKCUIOB 1O uX Gopmynam. CocraBieHue Gopmysa OKCUIOB 10
ux Ha3zBaHusAM. [IpencraBurenn OKCUIOB: BOJA U YITIEKUCIIBINA a3, HerameéHast U3BeCTb.

Bomopon B mnpupone. ®dusnueckne M XMMHYECKHE CBOMCTBAa BOJOPOJA, €ro IOJIYyYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u ux kinaccudukanus. Maaukatopsl. Tabmuna pactBopumoctu. ColsHas U
CepHasi KUCIIOTbhI, UX CBOICTBA U IPUMEHEHUE.

Conu, ux cocraB u Ha3BaHus. PactBopumocTh coineil B Bojae. IlpencraButenu coseil: ximopup
HaTpus, KapOoHat HaTpusl, hocdar KaabIus.

[TocTostnnass ABoraapo. KonuuectBo BemiectBa. Monb. MomsipHas macca. KpaTHble enuHMIIBI
M3MEPEHUS] KOJMYECTBA BEIIECTBA — MUJUIMMOJb U KUJIOMOJb, MUJUIMMOJSIDHAs U KUJIOMOJISIpHAst
Macchl BEUIECTBA.

PacueTsl ¢ uCNOJIb30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «IIOCTOSHHAs
ABoraapo».

3akon ABoraapo. MomspHbIi 00beM ra3000pa3HbIx BenlecTB. OTHOCUTENBHAS TUIOTHOCTH OJHOTO
rasa o Ipyromy.

Kparnple equHUIIBI U3MEPEHUS] — MIUTUMOJISIPHBIA M KUJIOMOJISIPHBIM O00BEMBI Ta3000pa3HBIX
BEILIECTB.

PacueTsl ¢ nCNONb30BAHUEM MOHATUNA «KOJIMYECTBO BELIECTBA», «MOJSPHAs Maccay, «MOJISPHBII
00BEM Ta30B», «IIOCTOSTHHAS ABOTAApPOY.

PacueTsl ¢ MCTIOIB30BAHMEM MOHATHA «KOJIMYECTBO BEILIECTBA», «MOJISIPHAs MAccay, «MOJISIPHBIN
00BEM Ta30B», «IHCIO ABOTAAPOY.

I'mapocdepa. KpyroBopor Bombl B mpupoge. dusnmyeckue W XUMHUECKHE CBOMCTBA BOJIBI:
B3aUMOJICHICTBUE C OKCUIAMHU.

OcHoBaHusl, UX cocTaB. PacTBOpuMOCTh OCHOBaHUH B Boje. M3MeHeHne OKkpacku MHIUKATOPOB B
menouHoi cpene. [IpencraBurenu menoveil: THAPOKCUIBI HATPUS, KU U KaJIbIUA.

PactBopurens u pacrBopéHHoe BemecTBO. PactBopsl. PacTtBopenue. I'maparsl. MaccoBas nons
pacTBOpPEHHOrO BemlecTBa. PacyeThl, CBsI3aHHBIE C UCIOJIB30BAHUEM TIIOHATHUS «MaccoBas IO
PacTBOPEHHOTI'O BEILIECTBAY.

JdemoncTpanmu.
Omnpenenenue coaepKaHusi KUCIOPO/a B BO3AYXeE.

[TosrydeHne KUCIOpOIa pa3ioKeHHEM TIepMaHTaHaTa Kajus | IEPOKCHIa BOAOPO/Ia.
CobupaHue MeTo0M BHITECHEHHUS BO3TyXa M BOJIBL.

PacnioznaBanue kucnoposa.

['openue maruwsi, xenesa, yris, cepsl U pocdopa B KUCIOPOE.

Konmexuust okcuaos

[Tomy4yenue, cobnpanue U pacrio3HaBaHUE BOJIOPO/IA.

I'openue Bogopona.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

Konnekuust MUHEpaTbHBIX KUCTIOT.
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[IpaBumno pazbaBiieHHs CEpOIl KUCITOTHI.

Komnnexuus coneit.

Tabnuia pacTBOPUMOCTH OCHOBAaHUH, KUCIIOT U COJICH B BOJIE.

HekoTopseie MeTaibl, HEMETAIbl U COEMHEHMS KOJTMYECTBOM BELLIECTBA B 1 MOJIb.

Monenb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Kosmneknusa ocHoBaHM

JlabGopaTopHbie ONBITHI.

12. [TomyTHEHME N3BECTKOBOI BO/IBI IPU MPOIMYCKAHUU YTIEKUCIOTO ra3a.

13. Monyuyenue Bo10poaAa B3aUMOACHCTBHEM IIUHKA U COJITHOM KHCIIOTHI.

14. Pacnio3HaBaHue KUCIOT UHAUKATOPAMH.

15. V3menenue OKpacku MHIUKATOPOB B IIETIOYHOMN Cpeie.

16. O3HakoMIIeHHE C TIperapaTaMy JOMAITHEH WM MIKOJIBHOM anTeyKu — pacTBOPaMU MEPOKCHIA
BOJIOPOJA, CIIUPTOBOM HACTOWKH MOJ1a U HAIIATBIPHOT'O CIUPTA.

IIpakTnyeckue padoThl.

3. [lomyuenue, cobupaHue U pacrio3HaBaHUE KUCIOPOIA.

4. [Tony4yenue, coOMpaHue U pacro3HaBaHUE BOJOPOAA.

5. [IpuroroBieHre pacTBOPOB COJICH C UX 3aJaHHON MacCOBOM J0JIEH.

OcCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeIUHEeHHU N

O6o0menue cBeaeHU 00 OKcHIaxX, MX KiacCU(HKAIMW, Ha3BaHUAX M CBOHCTBax. CrocoObI
MOJIyYEHUsI OKCUJIOB

OcHoBaHus, HMX KiIaccu(puKalus, Ha3BaHUS W CBOMCTBA. B3aumojneicTBUEe C KHUCIOTaMH,
KHUCJIOTHBIMU OKCHJAaMH U COJISIMU. PaznoskeHrne HepacTBOPUMBIX OCHOBaHHI. CrocoObI MONMy4YeHUs
OCHOBaHHII.

Kucnotel, wux «knaccudukanus u HazBaHus. OOmMEe XUMHUYECKHE CBOWCTBA KHCIOT.
B3auMogeiicTBue KHCIOT ¢ MeTallaMH. OJEKTPOXUMUYECKHM psA  HaNpsHKEHUHM  METalioB.
B3aunMozeiicTBre KUCTOT ¢ OKCHIaMH METaJIOB. B3auMoaeicTBHEe KUCIOT C OCHOBAaHUSAMH — PEaKITUs
HehTpanu3auuu. BzaumopeiictBue  kucior ¢ comsimu.  [lomydeHue — OeCKMCIOpPOIHBIX U
KHCJIOPOJICOACPIKAIIUX KUCTIOT.

Comm, ux knaccuduKaiys u CBOMCTBa. B3anmoselicTBre coyeil ¢ MeTallyiaMu, 0COOCHHOCTH ATHX
peakuuii. BzauMonencTBue coiel ¢ CoJIsIMHU.

l'enetnueckue psapl MeTauila M HEMeTala. [ 'eHeThueckas CBA3b MEXAY KIIacCaMu
HEOPTraHUYECKUX BEIICCTB.

JlaGopaTopHbIe ONBITHI.

17. B3auMoeiicTBiE OKCHIA KAJIBIUS C BOLOM.

18. [TomyTHEHNE U3BECTKOBOW BOJIBI.

19. Peaxius HelTpanuzanum.

20. IMonyuenwue runpokcuna meau (1) u ero B3auMoeiicTBHE C KUCIOTOM.

21. Paznoxenwne ruapokcuaa meau (1) mpu HarpeBaHum.

22. B3auMoielicTBHE KUCIIOT C METAIIJIAMH.

23. B3anmogeiicTBre KUCIIOT C COIISIMHU.

24. O3HaKOMJICHHE C KOJUICKIIUEH COJIeH.

25. B3anmonetictue cyiabhara meau (1) ¢ sxemesom.

26. B3aumoneiicTBue coJieil ¢ COIIMU.

27. I'enernueckas cBA3b Ha IPUMEPE COSAUHEHUN MeIH.

IIpakTnyeckune padoTbl

Pemrenne sxkcriepuMeHTaNbHBIX 331a4.
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Iepuoauyeckuii 3akon u [lepuoguyeckasi cucreMa XUMHYECKHX IJIEMEHTOB
.. MenaeseeBa 1 CTPOCHHE ATOMA

EcrecTBeHHBIE ceMelCTBA XMMUYECKUX 3JIEMEHTOB: LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAILIBI,
rajioreHsl, UHepTHbIE (OmaropoaHsie) razbl. AMGoTepHOCTh. AM(OTEpHBIE OKCHIBI U THUIAPOKCHUIBL.
KomrmuiekcHeie conu.

Otkpeitue JI. M. MenneneeBbim llepuoanueckoro 3akoHa u cosznanue um llepuonnueckoit
CUCTEMBI XUMHUYECKHUX DJIEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHHUSA XUMHYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJCHHSI O CTPOCHUH
aToMoB. Jloka3zarenbcTBa CIOXKHOCTU cTpoeHusi atromoB. OmbiTel Pesepdopna. [lnanerapuas monenb
CTPOEHHUS aTOMa.

CocraB aTOMHBIX s/€p: NMPOTOHBI, HEUTPOHBL. OTHOCHUTENBHAs aTOMHAas Macca. B3aumocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», «OTHOCUTEIbHASI ATOMHASI MACCay.

Muxkpomup. DnekTpoHbl. CTpOEHHE IEKTPOHHBIX YPOBHEW aTOMOB XMMHUUYECKUX A1eMeHTOB NelNe
1-20. IloHsATHE 0 3aBEPIIICHHOM JIEKTPOHHOM YPOBHE.

M3oronbl.  ®usnueckuit cMbici  cuMBoiMKM  [lepumonnueckoit  cucrembl. CoBpeMeHHas
dopmynupoBka I[lepuonnveckoro 3akoHa. Vi3aMeHeHHsI CBOWCTB 3JI€MEHTOB B MEPHOJAX M TPYIIax, KaK
(GYHKIUS CTPOCHHUS SIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka »JJ€MEHTa-MeTallyla M JJeMEHTa-HeMeTayla [0 UX IOJIOKEHUI0 B
[Tepuoanueckoit cucreme xumuueckux aemenTos /. 1. Menneneena.

JdemoHcTpanmu.

Pasznuynsie popmbl TaOIUI] TEPHOIUIECKON CHCTEMBI.

MonenmupoBanue noctpoenus [lepuonnueckoit cucremsl JI. . Menaeneena.

Mopenu aToOMOB XMMUYECKUX DJIEMEHTOB.

Mozenu aroMoB 31eMeHTOB 1—3-Tr0 neprozoB

JlaGopaTopHbIe ONBITHI.
28. Tlonyuyenne ampOTepHOTO THAPOKCHUIA U UCCIIEIOBAHHE €T0 CBONCTB.

Xumuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

WNonnas xumuyeckasi cBsi3b. MoHBI, 00pa3oBaHHbIE aTOMaM{ METaNIOB U HeMeTaaoB. CXeMbl
o0pa3oBaHMsl MOHHOW CBS3U sl OMHApHBIX coeAMHEHUW. OHHBIE KpHUCTANTMYECKUEe PEHIETKH U
(hU3UYECKHEe CBOMCTBA BEIIECTB C ATUM THUTIOM peréTok. [ToHsaTre o GopMynTpHOM eTMHUIIC BEIIEeCTBA.

KoBasieHTHast xuMuyeckas CBsi3b. OJEKTPOHHBIE U CTPYKTypHbIe Gopmynsl. [loHsitne o
BasieHTHOCTH. KoBaneHTHass HemomsipHass CBs3b. Cxembl 00pa3oBaHHsI KOBAJICHTHOW CBSI3U IS
OMHAPHBIX coenuHEHU. MoNeKyIsIpHbIe U aTOMHBIE KPUCTAUTHYECKHE PEIIETKU, U CBOICTBA BEIECTB
C 3TUM THUIIOM PEMIETOK.

DNEeKTPOOTPUIIATETFHOCTE. Psii anexTpooTpuiiatenbHocTH. KoBaneHTHAs MOJsApHAs XUMHYECKast
cBsi3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJIECHTHOW TMOJSPHON CBS3M Uis OMHAPHBIX COENWHEHUH.
MonekynspHbIE U aTOMHBIE KPUCTAIUTMYECKUE PEIIETKH, U CBOMCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.

Meramnueckass XMMHYEcCKasi CBA3b W MeETalNIMUecKas KpucTaminyeckas pemérka. CpoiicTBa
BEIIIECTB C TUM TUTIOM peméToK. EauHas mpupoaa XUMUIECKUX CBSI3CH.

Crenens okucnenus. CpaBHEHHE CTETICHU OKUCIICHHS U BajeHTHOCTH. [IpaBuia pacuéra crenenei
OKHCJIEHHUS TI0 (hOpMyJiaM XUMHYECKUX COECTUHEHHI.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE  peakiuu. OmnpelneneHue CTENeHeW OKUCIeHHS s
AJIEMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HBIX KIaccoB. Peakiuy MOHHOTO OOMEHAa M OKHCIHMTEIHHO-
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BOCCTAHOBUTENbHbIE peakuuu. OKHUCINTENb M BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAaHOBIJICHHE.
CocraBiieHHE YPaBHEHMHM OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PpEAaKUUHA METOAOM 3JIEKTPOHHOIO
Oananca.

JdemoncTpanmu.

Buneodparmentst u cnaiifpl «loHHas XUMHUYECKast CBSI3bY.

Komneknus BemecTs ¢ MOHHOM XMMUYECKOM CBA3BIO.

Moeny HOHHBIX KpUCTAJUIMYECKUX PEHIETOK.

Buneodparmentsl u crnaiiipl «KoBaneHTHas XUMHUYECKast CBA3bY.

Komnexknus BemecTs MOJIEKYJSIPHOIO U aTOMHOTO CTPOEHHS.

Mogenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAIINYECKUX PEIIETOK.

BuneodparmenTs! u crnaiipl «MeTamTnuecKas XUMHYECKast CBSA3bY.

Komnexnusa «MeTaibl 1 CruiaBbI».

B3aumoelicTBre MHKA C CEpOM, COISIHOM KucioTou, ximopuaom meau (11).

['openne marnus.

B3anMopeiicTBre XJIOPHOH U CEPOBOIOPOIHOM BOJIBI.

JlaGopaTopHbIe ONBITHI.

29. 3roroBieHue MOJICIIH, I/IJ'IJ'IIOCTpI/Ip)IIOH_Ieﬁ CBOMCTBA METAIINUYECKON CBSI3H

Yueono-memamuueckoe nianupoeanue

Paspnen KonnuyecrBo Kosan4yectBo yacos B
YacoB B aBTOPCKOii paboueii nporpamme
nporpamme
1. HavanbHbIe IOHATHUS M 3aKOHBI 20 20+1
XUMHH. [IpakTryeckux padot —3
KonTpoasabix pabot- 1
2. BaxwHeiiiuve npeacTaBuTeNu 18 18+2
HEOPraHWYECKHUX BEIECTB. [IpakTryeckux padot —3
KonnyecTBeHHBIE OTHOIIEHUS B XUMUHU KonTponbsHbIX padot- 1
3. OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 10 10+1
COEIMHEHUN [IpakTnyeckux pador —1
KonTpoasubix pabot- 1
4. [eproIUYeCKuii 3aKOH U 8 8+1
[leprnonnyeckas cucreMa XUMHYECKUX
anemenToB JI.11. MenaeneeBa u
CTPOEHHUE aTOMa
5. Xumnueckas cBsi3b. OKHCIHTEIBHO- 8 8+1
BOCCTAHOBUTEJIbHBIE PEAKIIUA KonTpoabsubix pador-1
HUroro: 64+6u 70
pesepB
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Cooepircanue yuedonozo npeomema. 9 knacc
O0600menune 3HaHui Mo Kypey 8 kiacca.Crpoenne aroma. [lepuoanyecknii 3aKoH U
nepuoaAnvecKas cucremMa xumnueckux 1eMmeHToB JI.U. MenneneeBa. CTpoeHue BelecTs.
Xumuyeckas cBA3b. XuMuueckue peakuuu (6 1)

XapakTepucTUKa AJIEMEHTa 10 €ro moyiokeHuto B Ilepuoanueckoil cucteMe XMMHYECKUX
sanementoB JI. WM. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB JJEMEHTOB U UX
COCAMHEHMI B MEpUOJaxX W Ipymnmnax B CBETE IPEJCTABICHUNW O CTPOCHUU ATOMOB 3JIEMEHTOB.
3HavYeHHE MePUOANIECKOr0 3aKOHA.

Tumnbl XUMUYECKUX CBA3EH M TUIBI KPUCTALIMYECKUX PEHIETOK. B3auMOCBs3b CTpOEHUS U
CBOMCTB BCIIICCTB.

demoncTpauuu. 1. B3aumopelictBue ammMuaka W XJopoBojopoaa. 2. Peakmms
Heiitpanm3anun. 3. HabOmogenune TtemnoBoro s¢ddekra peakumu HeWTpammzanuu. 4.
B3aumopeiictBue cepnoii kuciotbl ¢ okcuaom meau(Il). 5. PasnokeHune mepokcuaa Boaopoja
MTOMOIIIBIO KaTana3sl KapTodes

Xumuueckue peakuuu B pacrsopax (10 u)

CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHUH M COJIEH B CBETE TEOPHH 3JIEKTPOJUTHYECKOM
Jucconuanuu u OKHCJICHHUA-BOCCTAaHOBJICHUS. ITonsarue (6] MEPEXOIHBIX DJIEMCHTAXxX.
AmdoteprocTh. ['eHeTMdecKkuil psa TepexogHOro sieMeHTta. llepuoandeckuii 3akoH U
[lepuoanueckast cuctema xumuueckux anemeHToB [[. . MenneneeBa. O0oOuieHrEe CBEAEHUM O
XMMHUYECKHX peaknusx. IIoHsATHe 0 CKOpOCTH XMMHYECKOH peakunu. PakTopshl, BIUSIOIUE Ha
CKOpPOCTbh XUMHUUecKHuX peakiuil. Karanuzaropsel u katanus. MHruOuTopsl. AHTHOKCHIAHTHI.

JdemoHcTpanuu. 3aBUCUMOCTh 3JIEKTPONPOBOJHOCTH YKCYCHOW KHCIIOTBI OT KOHLEHTpAaluu.
JIBrKE€HHE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.
JlaGopaTopHbIe ONBITHI.
1. I3MeHeHne OKpacKy MHIUKATOPOB B KMCIIOTHOM cpee.
2. Peakuyst HeMTpaM3aluu pacTBOpa WENOYH PA3IMYHBIMU KUCIOTAMM.
3. [lonyuenue rugpokcua Mmeau(1l) u ero B3aumoielicTBUE ¢ pa3IUYHBIMU KUCIOTaMHU.
4. BzammoJielicTBHE CUITbHBIX KHCIOT ¢ okcuioM meau(1l).
5. B3anmopeinicTBre KMCIIOT C METaJUIAMM.
6. KauecTBeHHas peakius Ha KapOOHAT-HOH.
7. KauecTBeHHas peakiiys Ha XJIOPU]I- U CYJIb(PaT-HOHBI
8. MI3MeHeHne OKpacKku MHAMKATOPOB B LIEJIOYHOM CpeLE.
9. B3auMoielicTBHE HIEN0YEH C YIIIEKUCIIBIM Ta30M.
10. KauecTBeHHas peakiysi Ha KATHOH aMMOHHUS.
11. Tomyuenue ruapoxcuaa meau(Il) u ero pasnoxxenue
12.B3anmoeiicTBie kKapOOHATOB C KUCIOTAMH.
13. ITony4yenue ruapokcua xeneza(Ill).
14. B3aumoneiicTBue xxene3a c pacrBopom cynbhara meau(Il)

Ilpaxkmuueckue pabomaui.
Neol.Pemienue skcriepuMeHTaIbHbBIX 33/1a4 110 TeEME «DJIEKTPOJIUTUYECKAS TUCCOIUALIMS»

HemeTtasnibl u ux coequHenus. Kuciaopoa. Bomopon (25)
[lonoxkeHne HeMETaUIOB B MEPUOAMYECKON cHucTeMe XuMHuueckux saemeHToB/[.U.
Meunneneesa. O01Me CBONCTBA HEMETAIIOB.
Bomopon — XUMHUYECKHU 3JIEMEHT U IPOCTOE BEMIECTBO. PUZUUYECKUE U XUMUYECKUE
cBoiicTBa Bogopoja. [lonydenune Bogoposia B
naboparopuu. I[lomydeHnue Boopoaa B MpoMbIIIEHHOCTH. [IprMeHeHne Bo1opoa.
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lanmorensr: ¢pusnueckue u xuMuueckue cBorictBa. COeTUHEHUS TAIOT€HOB: XJIOPOBOIOPO/I,
XJIOPOBOJOPOIHAS] KUCIIOTA U €€ COJIH.

Kucnopon — xumudeckuil sneMeHT W mnpoctoe BemiectBo.  (O30H. CocTaB BO3ayXxa.
Ouznyeckue 1 XUMUYECKHe CBOICTBa kuciaopoa. [loiaydeHne u npuMeHeHne KHUCIopoa.

Cepa: ¢pusnueckue u xumuueckue cBorctBa. CoeIMHEHUS CEePhl: CEPOBOJOPOI, CYIb(UIBL,
oKcHIbI cepbl. CepHasi, CepHHCTAsI U CEPOBOIOPOIHAS KUCIOTHl M UX COJIH.

A30T: ¢u3mveckue u xuMuueckue cBoicTBa. Ammuak. Comu ammonus. OKCHIBI a30Ta.
A30THas KUCIIOTa U €€ COJIU.

®Dochop: pusmueckne u xummuueckue cBoiictBa. Coeamaenus (ocdopa: okcua docdopa
(V), oprodochopHas KuciaoTa 1 €€ COJH.

VYrnepon: ¢usnueckue U XMMUYECKHE CBOMCTBA. AJUIOTPONUS yriepoja: ainmas, rpadur,
kapOuH, dymiepensl. Coenunenus yriepoaa: okcuabl yraepoaa (1) u (IV), yronpHas kuciora u
€€ COJIHU.

Kpemnnii 1 ero coenuHeHus.

Hemoncmpayuu. O6pa3ipl raJoreHoB - MPOCTHIX BelecTB. B3anMoaeiicTBrEe rajloreHoB C HaTpUeM,
anmoMuHueM. BoiTecHeHHe XJ10poM Opoma Wi ofa U3 pacTBOPOB HX colieil. BzanmopeiictBue
CephI C METaJIaMH, BOJIOPOJIOM U KUCIOPOIOM. B3anmoaeicTBre KOHUEHTPUPOBAHHON a30THOM
KHUCTIOTHI ¢ Meibto.  [lornormienue yriem pacTBOpPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHue
MeIH U3 ee okcuaa yriaem. O0pasisl MPpUPOTHBIX COSAMHEHUN XJ0pa, cepbl, (hocdopa, yriepona,
kpemHusi. OOpa3ibl BAXKHEHIINX AJI1 HAPOJAHOTO X03sCTBA CyNnb()aToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasIibl cTEKIIa, KEPAMUKH, [IEMEHTA.

JlaGopaTopHbie ONBITHI.
1. Pacno3HaBaHue TrajlOrT€HHU1-UOHOB
2. KauecTBeHHbIe peakiiu Ha Cyab(haT-uOHBI.
3.KauecTBeHHas peakiys Ha KATHOH aMMOHHUS
4. XuMHuuyecKkre CBOWCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJIUTA
5. KauectBennsle peakuiuu Ha pocdar-uoH

Ilpakmuueckue padomut.

Ne 2. 3yuyeHne CBONCTB COISTHOM KHCIOTHI

Ne3. M3yueHune cBOMCTB CEPHON KUCIIOTHI

Ne4. ITonmyuenne aMMuaka U U3y4€HHUE €ro CBOMCTB

Ne5. Tlonydyenue yriekucioro raza. KauecrBeHHast peakiys Ha KapOoHaT- HOH

Metaniabl U ux coequHenusi(17 u)

[lonoxxeHne MeTalIOB B MEPUOAMYECKOM CHCTEME XHMMHMUYECKHX diemeHtoB .1
MenneneeBa. Metaisl B npupoae M oOmue crnocodbl ux monydeHus. OOmume dusmdeckue
cBoiicTBa MeTauioB. OOIIMEe XUMHUYECKHE CBOWCTBA METANIOB: PEAKLUUU C HEMeTallaMH,
KHUCJIOTaMH, COJISIMH. DJIEKTPOXUMHUYECKUHN pAJl HAPSOHKEHU MeTaiioB. llleouHble MeTaiibl U
ux coeauHenus. lllenouyno3emMenbHble METAUIBI U MX COEIMHEHUA. AMIOMHUHUNA. AMGpOTEPHOCTD
okcuaa W rujapokcuna amomuHus. Kenezo. CoenuHeHHMs jKelne3a UM MX CBOMCTBAa: OKCHIBI,
rupokcuabl u coiu xenesa (ILu ).

JHemoncmpayuu. B3aumoneicTBue HaTpUsl, IUTHS U KaJIbLMS ¢ BOAOW. ['opeHre HaTpus, Maraus
U Kene3a B Kuciaopoe. Benbinika TepMuTHOM cMecu. BzauMonelicTBue cMecHu MOpOLIKOB
cepbl M Kele3a, IMHKa U cepbl. B3anMonelicTBre adlOMUHUS C KHCIOTaMHU, LIEIOYaMU U
BOJOM. B3zauMmopeiictBue xeme3a U MeOM C  XJOpOM. BzaumopencTtsue Meam ¢
KOHIIEHTPUPOBAHHON CEpHOM KHCIOTOM M a30THOW KuciaoToi (pa3basieHHoil. Okpacka
IJIAMEHU COETMHEHUSIMU IENOYHO3EMEIBHBIX METAJIOB. | allieHre n3BeCTH BOAOK
Jlabopamopuvie onvimui.
1. BzaumoerictBue xene3a ¢ pactBopoM cyibdara menu(Il)
2. Ilonyuyenue U3BECTKOBOU BOBI U OIBITHI C HEM.
3.ITonyuenue ruapokcunoB xene3a(ll) u (I11).
4.KauecTBEHHbIE PEAKIIMY HA KATHOHBI JKeJle3a
Ilpaxmuueckas paboma Ne7
Pemrenne sxcniepuMeHTaNbHBIX 3a/1a4 0 TeMe «MeTauibl U UX COCIUHEHHUSI.
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XuMus ¥ OKpy:Kamomas cpena (2 1)

Crpoenue 3emun: sApo, MaHTHsS, 3€MHas Kopa, MX XUMHUYeCKHid cocrtaB. Jlutochepa m e
xuMudeckuit coctaB. Munepansl. Pynsl. Ocagounsie moposl. [lone3nsie nckonaembie. XUMUYECKUN
coctaB ruapochepbl. XUMHUUYECKHI cOCTaB aTMOC(hephI.

demoncTpauuu. Buneodparmentsr u cmaiinbl «CtpoeHue 3eMian U €€ XUMUYECKHHM COCTaBy.

Komnnekuust munepanoB u ropasix nopoa. Komnekuus «Pyzasl meramnoB». Bugeodparmentsl u
cnaiiapl «l'mobanbHBIE SKOJIOrMYECKHe MNpoOsieMbl denoBeuecTBa» VICTOUHHMKH XHUMHUYECKOTO
3arpsi3HEHUST OKpYyXKarouieil cpenpl. ['7o0anbHbIe SKONOrHMYEcKHe MpPoOJIeMbl 4YeIOBEUeCcTBa:
MapHUKOBBIN 3P PEKT, KUCIOTHBIE TOKIU, O30HOBBIE JbIPhl. MeXIyHApOAHOE COTPYIHHUYECTBO B
00J1aCTH OXpaHbl OKPYKAIOIICH Cpeibl OT XUMHUECKOTO 3arpsA3HEHU. «3eIEHass XUMUSD.

JlabopaTopHble ONBITHI.

1. U3yuenue rpanura.

O000menue 3HAHNI 110 XUMHUHM 32 KYPC OCHOBHOMH MIK0JBI (7 1)

@U3NYECKUH CMBICT TOPSAKOBOrO HOMEpa »JJEMEHTa B IEPUOJUYECKON CUCTEME
xumuyeckux snemeHtoB JI. M. MenpgeneeBa, HOMEpOB mepuoja W TPYMIbl. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB AJIEMEHTOB U UX COCJAMHEHUH B MEpUOaX U TPyMIax B CBETE MPEACTABICHUM
0 CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAUEHUE NIEPUOANYECKOT0 3aKOHA.

Tunbel XUMUYECKUX CBS3€M U TUIBI KPUCTAIUIMUECKUX PEIIETOK. B3auMocCBsI3b CTpOECHUS
U CBOWCTB BEIIECTB.

Knaccudukanus XUMHUYECKMX pEaKIUil MO pPa3lIuyHbIM MpH3HAKaM (YHCIO U COCTaB
pearupyomux 1 00pa3yIoluXcsl BEIIeCTB; TEIUIOBOM 3 ¢eKT; MCMONb30BaHUE KaTaau3aTopa;
HalpaBJieHUE; U3MEHEHUE CTETICHEH OKUCIICHHUSI aTOMOB).

[IpocTeie u cioXHbIE BelecTBa. MeTaimsl 1 HeMeTaulbl. [ eHeTndeckre pspl MeTasia,
HeMeTaula W TmepexoaHoro Mertamia. OKcuabl (OCHOBHBIE, aM(OTEpHBIE M KHCIIOTHBIC),
TUAPOKCHUIBI (OCHOBaHMS, aM(pOTEPHBIEC TUAPOKCHIBI U KUCIIOTHI) U COJIU: COCTaB, KilacCU(pUKAIUs
U o0Ilue XWMUYECKHE CBOICTBA B CBET€ TEOPUHU DJICKTPOIUTUYECKOW AMCCOIUAIMN U
MPEACTABICHUH O MPOLIECCAX OKUCICHUS-BOCCTAHOBIICHHUS.

YyeOHo-TeMaTHYECKHIi IJIaH

NeNe Bcero, W3 Hux
m\o HanmeHnoBanue Tembl Yac. [Tpakt.padotel | KoHTp.paGoTh
1 Tema 1. [ToBTOpeHue u 00001IeHNE CBEACHUH 110 6
Kypcy 8 kimacca. XUMHUECKUE PEAKIIHH.
2 Tema 2XuMHUUeCKHEe peaklMK B PaCTBOPAX 10 1 1
3 Tema 2. HeMeTaiuIsl U UX COETUHEHUS 25 4 1
4 Tema 3. MeTamisl M X COSTUHEHHUS 17 2 1
5 Tema 4. XuMus 1 OKpYy’KaroIas cpea 2
6 Tema 4. O600111eHIE 3HAHUH 110 XUMUH 32 KypC 7 1
ocHOBHOM mIkoJbl. [Toaroroska k OI'D
7 pe3epB 1
Hroro 68 7 4
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IInanupyemMble pe3y1bTaThl OCBOCHHUSI y4eOHOI0 MpeaAMeTa

[To 3aBepIeHHUIO Kypca XUMUU Ha 3TaHE OCHOBHOTO 00IIeT0 00pa30BaHUs BBITYCKHUKH OCHOBHOM
LIKOJIBI JTOJKHBI OBJIAJIETh CIEIYIOUIUMU PE3YJIbTaTaMHU:

|. JIMuHOCTHBIE PE3YIBTATHI:
1) ocosnanuecBoeil 3THHYECKON IPHHALICKHOCTH, 3HAHAE UCTOPHU XMMHH M BKJIa/1a POCCHIICKOM
XUMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) (hopmupo6anueoTBETCTBEHHOr0 OTHONIEHHUS K TI03HAHUIO XMMUM; TOTOBHOCTH U CIIOCOOHOCTH
o0yyaroluxcst K CaMOpa3BUTHIO U caMO00pa30BaHUIO Ha OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U
TEOPHI XUMHUH; OCO3HAHHOTO BEIOOPA U MOCTPOCHUE WHANBUYAIEHOM 00pa30BaTEeIbHON TPACKTOPHH;
3)  PopmuposanuenenocTHOM ecTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMIIEMOM 4aCThIO
KOTOpOfI ABJIACTCA XMUMHNYCCKAas KapTHUHA MUPA,
4) oenadenuecoBpeMeHHBIM A3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM
IMPAaKTUKH, B TOM YHUCJIC U XUMHWYCCKUM;
5) ocsoenueconnanbHBIX HOPM, HPABKII OBEACHHUS, POJIeii U (JOPM COLMANILHOM KU3HH B COLIUYME,
MIPUPO/IEC U YaCTHOM KU3HU HA OCHOBE IKOJIOTHYECKON KYIbTYphl U 0€30IacHOr0 o0palieHus ¢
BElIECTBAMH U MaTepUajIaMH;
6) @opmuposanueKOMMyHUKATUBHONH KOMIETEHTHOCTH B OOLIEHHH CO CBEPCTHUKAMHU U B3POCIBIMU
B TIporiecce 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIE0BATEILCKOM, TBOPUECKOHN 1
JPYTUX BUIOB JI€ATEIbHOCTH, CBI3aHHBIX C XUMUEH.

1. MeranpeamerHsiepe3ybTaThI:
1) onpedenenueneneii co6cTBEHHOro 00yYeHHMs, IOCTAHOBKA U (POPMYJTHPOBAHUE I ceOS HOBBIX
3ajiau;
2) nnanuposanuenyTeil NOCTHKEHHS HKEIAEMOTO Pe3yibTaTa 0OYYeHHs XHMHMHM KaK TEOPETHYECKOro,
TaK ¥ DKCIEPUMEHTAIILHOIO XapakTepa;
3) coommecenuecBonx NEHCTBHMI C MIIAHUPYEMBIMH PE3YIBTATAMHM, OCYUECMENCHUESKOHTPOIS CBOEH
JEATeILHOCTH B NPOILecCe JOCTHXKEHUS Pe3ybTaTa, onpeoeneHuecrioco00BIeHCTBUINPH BBIITOIHEHUH
J'[a60paTOpHI>IX U MMPAKTHYCCKUX pa60T B COOTBETCTBUM C ITPpaBHUJIAMH TCXHUKHU 6€3OHaCHOCTI/I;
4) onpedenenuenCTOUHUKOB XUMHYECKOH HMH(OpPMALlMKM, TIONYYEHHE W aHauu3 e€, CO3JIaHhe
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3eHTALUS;
5) ucnonvs06anueocHOBHBIX HMHTEIUIEKTyalbHBIX OIEpAllMi: aHAIN3a M CHHTE3a, CPABHEHMS M
CHUCTEMaTH3aIi, OOOOIIEHUS W KOHKPETH3allUU, 6blsisleHue TPUIUHHO-CICACTBEHHBIX CBSI3ed U
NOCMPOEHUeTIOTHIECKOTO PACcCY)KACHUS W YMO3aKIIOUCHHS (MHIYKTUBHOTO, IEAYKTUBHOTO U IO
aHAJIOTHH) Ha MaTepHualle €CTECTBEHHO-HAyYHOT'O COJCPKAHUS;
6) ymenuecosnaroT, IPUMEHATH U TIPEOOPA3OBBIBATH 3HAKU U CUMBOJIBI, MOJIETU U CXEMBI JUIS PEIECHHUS
y‘-Ie6HI)IX 1 IMMO3HaBaTCIIbHBIX 3aJa4,
7) (opmupoeanuen  pazeumuedKoJOTUIECKOTO  MBIIUIEHHS, yMEHHE TNPHMEHATh €0 B
M03HABATENbHOM, KOMMYHHKAaTUBHOM, COMAIbHON MPAaKTUKE U MPO(ECCHOHATBHON OpUEHTALINY;
8) zenepuposanuenneii u onpeeneHne cpeCcTB, HEOOXOMMMBIX JUTS UX PEATH3AIIHN.

I11. [Ipenmernsie pe3ynbTarh:
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BeinmyckHUK HayuuTCs:

®  XapakTepu30BaTb OCHOBHbBIC METO/IbI II03HAHU A :HAOII0A€HUE, U3MEPEHHE, SKCIIEPUMEHT;

® ONHCHIBATH CBOMCTBA TBEPIBIX, KUAKHX, Ta3000pa3HbBIX BEIUIECTB, BBIACISAS UX CYILECTBEHHBIC
MIPU3HAKY;

® pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHUH «aTOM»,«MOJIEKYJIA», «XUMUYECKUN
JIEMEHT», «IIPOCTOE  BEIIECTBO», «CIOKHOEBEILIECTBO», «BAJEHTHOCTbY,«XMMHUECKAs
peaKIus», UCHOb3Yys 3HAKOBYIO CUCTEMY XUMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOM TEOpHH;

® pa3iIuyaTh XUMUYECKUE U PU3NUECKUE SBIICHMUS;

®  Ha3bIBaTh XUMUYECKUE HIEMEHTHI;

® OMpeAessTh COCTaB BEUIECTB 10 UX (opMyliam;

e  ONpeAessATh BAJIGHTHOCTh ATOMA 3JIEMEHTA B COCIMHEHMSIX;

®  OIpeNesaTh TUIl XUMUYECKUX PEaKIUil;

®  Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIINI;

® BBIABIATh IPU3HAKH, CBHUJAETEIbCTBYIOIIME O TMPOTEKAHUM XMMHUYECKOM peakuuu Ipu
BBINOJIHEHUN XUMUYECKOI'O OIIBITA;

e CcOCTaBJATH (OPMYITBI OMHAPHBIX COCTUHEHUH;

® COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKIUI;

e coOmronaTh npasuiia 6€30MacHON pabOTHI P MTPOBEICHUH OIIBITOB;

® [10JIb30BaThCA JIAOOPATOPHBIM 00OPYAOBAHUEM U ITOCY/I0H;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

®  BBIYHCIATH MAaCCOBYIO JI0JIF0 XUMUYECKOTO JIEMEHTA 110 OpMYJie COeIMHEHNUS;

®  BBIUUCIIATH KOJMYECTBO, 00BbEM MIIM MacCy BELIeCTBA MO KOJIMYECTBY, 00bEMY, Macce PeareHTOB
WM IPOJYKTOB PEAKIUY;

® XapaKTepu30BaTh (PU3MYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJA U
BOZOPOJA;

e [0Jy4yaTh, COOMPATh KUCIOPOJI U BOJIOPO/I;

® pacro3HaBaTh ONBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOJ, BOAOPO/;

®  pacKphIBaTh CMBICI 3aKOHA ABOIaJpo;

® pacKpbIBaTh CMbICI NOHITUH «TEIJIOBOM 3(PPEKT peakuny», «MOISPHBII 00beM»;

®  XapakTepu30BaTh GU3NYECKUE U XUMUYECKUE CBOICTBABO/IBI;

®  pacKphIBaTh CMBICI MOHATHS «PACTBOPY;

®  BBIYHUCIATH MAacCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B pPACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPENETEHHON MACCOBOU JOJIEN pACTBOPEHHOTO BEIIECTBA;

® Ha3bIBATh COCAMHEHMS U3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB,;

®  XapakTepu3oBaTh (pU3MUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIIIECTB: OKCHIO0B, KHCJIOT, OCHOBAHHMI, COJICH;

®  OIpenessITh NPUHAICKHOCTh BEILIECTB K OINPe/IeICHHOMY KJIacCy COeIMHEHUH;

® COCTaBJATH (HOPMYJIBI HEOPraHUYECKHX COEAMHEHHUH N3yYeHHBIX KIacCOB;

® [POBOJUTH OTBITHI, TMOATBEPXKJAIOIIME XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
HEOPraHNYECKUX BELIECTB;

® pacro3HaBaTh ONBITHBIM IYTEM PACTBOPBI KUCIOT M IIEJIOYEH MO M3MEHEHHIO OKPACKU
HMHIUKATOpa;

®  XAapPaKTCPHU30BaATh B3aUMOCBA3b MCXKAY KiIIaCCaMH HCOPraHUYCCKHUX COGHHHGHHﬁ;
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packpsiBaTh cMbIch [lepuoanyeckoro 3akona /. 1. Menzaeneesa;

OOBSCHATh  (PUIUYECKHUI CMBICII aTOMHOTO (TIOPSIIKOBOT'0) HOMEpa XUMUYECKOT0 JIEMEHTA,
HOMEPOB I'pYIIbI U ieproaa B nepuoandeckoi cucreme . M. Menneneena;

OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHUSI CTPOSHUS aTOMOB, CBOMCTB DJIEMEHTOB B Mpeiaeliax
MaJIbIX TEPUOJIOB U IIABHBIX MOATPYIIIL;

XapaKTEepU30BaTh XUMHUUECKHUE 3JIEMEHTHI (0T BOJIOPOJA 0 KAJIbIIMA) HA OCHOBE UX MOJIOKEHUS
B nepuonueckoii cucreme /. . MenzaeneeBa u 0cOOEHHOCTEH CTPOCHHUS MX aTOMOB;
COCTaBJIATh CXEMBI CTPOCHUSI aTOMOB MEePBbIX 20 371eMEeHTOB nepuoandeckon cuctemsl 1. W.
MeHnpeneena;

PaCKpBIBATh CMBICI IOHATHI: «XUMHUYECKasi CBSI3bY», «JIEKTPOOTPULIATEILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAILTUYECKOU
PELIETKY;

OTPEIEIATh BUJ XUMUYECKON CBS3M B HEOPTaHUUYECKUX COCAMHEHUSX;

I/I306pa)KaTI) CXCMbI CTPOCHUA MOJICKYJI BEIICCTB, O6pa3OBaHHI>IX Pa3HbIMU BUAAMU XUMHUYCCKUX

CBSI3CH;
pacKkpbIBaTh CMBICTI MOHSITHM CHOH», KKAaTUOH»,«aHUOH, «IJIEKTPOIUTHI»,
CHEDJICKTPOIUTBI, «IJEKTPOIUTUYECKAS JHICCOIUALINSY, KOKUCITUTEIbY, «CTEIICHb

OKHCIIEHHUS», «<BOCCTAHOBHUTEDY, (OKHCIEHNE), <BOCCTAHOBIIEHUE Y,
OIpECIIATh CTEIIEHb OKMCICHHUS aToMa 3JIEMEHTA B COCIMHCHUU;

paCKprBaTb CMBICJI TeOpI/II/I BHGKTpOHHTHqGCKOﬁ Jucconuanuu,

COCTABIISATh YPaBHEHUS dJICKTPOIUTHUECKON JIUCCOLUAIMH KUCIIOT, IIEJIOYUEH, COeH;

OOBSCHATH CYIIHOCTh TPOIIECCA AMEKTPOIUTUICCKON TUCCONUAITIN M PEAKIIUi HOHHOTO
oOMeHa;

COCTaBJIATh MOJIHBIE U COKPAIlIEHHbIE HOHHbBIE YPaBHEHUSI peakiil o0OMeHa;

OTIPEETISATH BO3MOXKHOCTh TPOTEKAHUS peaKIIMii HOHHOTO OOMEHa,

MPUBOJIUThH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBII COCTAaB Pa3IMUHBIX BEIIECTB;
OTIPEAETATH OKUCIUTENb U BOCCTAHOBUTEIIb;

COCTaBJIATh YpPaBHEHHS OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX PEAKIIUI;

Ha3bIBATH q)aKTopI)I, BJIIUAOIIINC HA CKOpOCTI) XI/IMH‘IGCKOﬁ pCaKHI/II/I;

KJIacCU(PUIIUPOBATH XUMHUECKHUE PEAKIINH MO Pa3IMYHBIM PU3HAKAM;

XapaKTCpI/I3OBaTB B3aMOCBS3b Me>1<z[y COCTaBOM, CTpOGHI/ICM 158 CBOfICTBaMH HEMETAJJIOB,
MIPOBONTH OMBITHl MO TONYYCHHUIO, COOMPAHHIO W H3YYCHUI0 XUMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIOro ra3a, aMMHAaKa;

paCHOSHaBaTB OIIBITHBIM HYTGM 1"33006pa3HI)Ie BCIIICCTBA. er'IeKPIc.]'IBIfI ra3 1 aMMHnaKk;
XapaKTepU30BaTh B3aUMOCBSI3b MKy COCTABOM, CTPOSHUEM U CBOMCTBAMH METAIIJIOB;
Ha3bIBAaTh OpPraHWYECKHE BEIIecTBa MO WX (opMylie: MeTaH, 3TaH, STHJICH, METaHOJI, 3TAHOJI,
TVIAIEPUH, YKCYCHAas KHCIIOTa, aMUHOYKCYCHas KHCIIOTa, CTEapUHOBAs KHCJIOTa, OJICHHOBAS
KHCJIOTa, TIIF0K03a;

OILICHUBATH BIMSIHIE XUMUYECKOTO 3arpsI3HEHUS OKPYXKAIOIICH Cpelibl Ha OPraHUu3M YeTIOBEKa;
TPaMOTHO 00paIaThCsi ¢ BEIIECTBAMU B TIOBCETHEBHOM KU3HU;

OTIPEICTISATh BO3MOXKHOCTh MPOTEKAHUS PEaKIMi HEKOTOPBIX MPEACTABUTENCH OpraHUYeCKHX
BEIIECTB C KHCIOPOJIOM, BOJJOPOJIOM, METaNIaMH, OCHOBAaHUSMH, TAJIOTCHAMHU.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXHOCTb HAYYHUTHCS:

® BBLABHUTATh M IIPOBCPATH IKCIICPUMCHTAJIBHO THIIOTC3bl O XUMHYCCKHX CBOMCTBaX BEIICCTB
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Ha OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTU BCTYNATh B XUMHUYECKUE PEAKIUU, O XapaKkTepe 1
MPOAYKTAX PA3IUYHBIX XUMUUYECKUX PEaKIUi;

* XapaKTepu3oBaTh BEUIECTBA IO COCTaBy, CTPOEHUIO U CBOWCTBaM, YyCTaHABIMBAIOT
IMPUIUHHO-CIICACTBCHHBIC CBA3H MCKAY JaHHBIMU XapPAKTCPUCTUKAMHU BCUICCTBA,

® COCTaBJITh MOJICKYJISIPHBIC W IIOJIHBIC HWOHHBIC YpPaBHCHHA 110 COKpaH_IéHHBIM NOHHBIM
YpaBHEHUSIM;

* [IPOrHO3HPOBATh CIIOCOOHOCTh BElIECTBa MPOSIBIISITH OKHUCJIUTEIbHBIC WK
BOCCTAHOBUTEIILHEIC CBOMCTBA C Y4€TOM CTEIIEHEH OKHUCIICHUS 3JIEMCHTOB, BXOAAIIUX B €0 COCTAaB,

® COCTaBJITh YpaBHCHHA peaKHHﬁ, COOTBCTCTBYIOIIMX IIOCJICAOBATCIIbBHOCTU HpeBpaIJ_[eHI/Iﬁ
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBUIBUTaTh U TMPOBEPATh SKCIEPUMEHTAIbHO THUIIOTE3bl O pe3yjbTaTax BO3JIEHCTBUS
pa3InyYHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU PEaKInu;

* HCIOJIb30BAaTh MPHOOPETEHHBbIE 3HAHUS M SKOJOTUYECKHM TPaMOTHOIO TIOBEIEHUS B
OKpYKarolleu cpeae;

* HCIIOJI30BAaTh MPHOOPETEHHBIE KIIIOYEBbIE KOMIETEHIIMM MNP BBIIOJHEHUH MPOEKTOB U
yueOHO-UCCIEeIOBATENIbCKUX 3a7ad MO M3YYEHHIO CBOICTB, CIOCOOOB MOJIyYEHHUS M PaCHO3HABAHH
BEIIIECTB;

b O6T)€KTI/IBHO OLCHHUBAThH I/IH(bOpMaIII/IIO O BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

* KPUTHYCCKH OTHOCHTHCS K IICEBJIOHAYYHOH HH(POpPMAINH, HEJOOPOCOBECTHOW pEKIaMe B
CpeACTBax MaccoBOM MH(OpMAINH;

® OCO3HaBaTh 3HAYCHUEC TCOPCTUICCKHUX 3HAaHUU 110 XUMHU JJISL HpaKTquCKOﬁ ACATCIIBHOCTHU
Yel0BeKa;

® CO3JAaI0T MOACIN U CXEMBbI IJIs pemicHuAd y‘Ie6HI)IX W ITO3HaBaTCIbHBIX 3aJad., IIOHUMAaThb
H€O6XOI[I/IMOCTB CO6J'IIO)ICHI/I$I npemmcaHHﬁ, npeaiara€MbiX B HHCTPYKHOUAX IO HCIIOJIB30BAHUIO
JIeKapCTB, CPEJICTB OBITOBOM XUMHH u ap.
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8

kjaace (YMK O. C. I'adpueasin, U.I'. Octpoymos, C.A. Ci1aakoB)

Jara npoBenenusi | Ne Tema ypoka XapakTepucTHKA OCHOBHBIX HUkT 1 xum.
ypoKa OcHoBHOe coaep:kaHue BH/I0OB /IeATEJIbHOCTH JKCIepUMEHT. Jlomarmmee
_~ _~ ypOKa o0yuaromuxcs 3aMaHHe
IVIaHy | ¢pakry
Tema 1 Beeoenue. Ilepeonauansvhvie xumuueckue nonamus u 3akonvt xumuu - 20 uacoe + 1 uac pezepe
[Ipeamer xumum. §1 ymop 5,6
Ponp xumuu B XuMus, BeliecTBO, cBoicTBa | OOBSCHSTH, 4TO npeamerom | /L. Konnexknus
YKU3HU YeIJIOBEKa. BEIIIECTB. U3y4YeHUs XUMUU SBJISIFOTCS | MaTepUasoB u
Bemectsa. Tena 31 BEIIECTBA. | BEIECTBA, WX CBOWCTBA U MX | U3JACJIMU U3 HUX
CaoiicTBa BEILECTB. | IIPEBpAILCHMUS. JlabopaTopHble
OtanoHHble  (Qu3nueckue | PasmuuaTeh Tenma W BEIIECTBA, | OMBITHI. 1.
CBOMCTBa BEIIECTB. | BEIIECTBA U MaTepUaIbI. O3HakoMJIeHHE  C
Marepuainst u | YcraHaBinvBaTh MPUYUHHO- | KOJUIEKIUEN
MarepuanoBeneHue. Ponb | crieacTBeHHBIE CBSI3U MEXy | 1JabopaTOpHOI
XUMUU B JKU3HM | CBOMCTBAMM  BEHIECTB U MX | IOCYZBI
COBPEMEHHOIO  OOLIECTBA. | MPHUMEHEHHUEM
OtHomenue oOmecTBa K | XapakTepu30BaTh MOJOKUTEIBHYIO
XUMHHM:  XeMouiIus M | M OTPHUIATEIBHYIO pPOJb XHMHH B
xemopoous. YKU3HU COBPEMEHHOT0 0O0IIeCTBa.
AprymeHTHpoBaTh CBOE
OTHOIIEHHE K XeMOWIHH U
xemohooum.
Meroas! n3yyeHus Metoapl u3ydeHUsT XHUMUU. | XapaKTepU3OBaATh OCHOBHbIE | JleMOHCTpanum. §2, ymp 3-5
XUMHUH Habmromenne. DKCIEPUMEHT | METOABI HM3y4eHus ectecTBeHHO- | OOBEMHBIE u
MopenupoBaHue. Mogenu | Hay4HBIX JUCLMILIMH. [IapOCTEPKHEBLIE

MaTCpHAJIbHBIC U 3HAKOBLIC
HJIN CHUMBOJIBHBIC.

[IpuBoauTh MPUMEPHI
MaTCprUaJIbHBIX W 3HAKOBBIX WJIHU

MOZCIIN HCKOTOPBIX
XHUMHUYCCKUX
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CUMBOJBHBIX MoJieneH, | BemecTB.  Mojgenn
UCIIONIE3YEMBIX Ha ypoKaxX (pU3UKH, | KPUCTAJUTMUECKUX
Ouosioruu u reorpaduu. peiméTox
Cobupath 00BbEMHBIC u
IapOCTEPIKHEBBIE MOJIeNH
HEKOTOPBIX XUMHUYECKHX BEILIECTB
ArperarHblie l'azpl. XKunkoctu. Tsépasie | Paznuuarh TpH arperaTHbix | JleMoOHCTpanum. §3, ymp 2-4
COCTOSIHUS BELIECTBA. B3auMHbIe | COCTOSIHUS BEIIECTBA. Cobupanue
BEIIECTB HePEX0/Ibl Mexay | YcTaHaBIuBaTh B3aMMOCBSI3H | TproOopa JUTST
arperaTHBIMM  COCTOSTHUSIMU | MEKy HUMHU Ha OCHOBE B3aHUMHBIX | ITIOJIYYEHHs rasza U
BELIECTBA: BO3TOHKA | IEPEXOJIOB. IIpOBEpKa €ro Ha
(cyOmmmarus) u | MWnmroctpupoBaTh 3TH  [EPEXOAbI | TEPMETHYHOCTb.
Jnecyonumanusi, KOHACHCANS | TPUMEPaMHU. Bosronka  cyxoro
u ucnapenue, | Habnronats XUMHYECKHH | JIpJa, HWOJNA WU
KpUCTAJIITN3alus U | SKCIIEPUMEHT | JIeJIaTh BBIBOJIBI Ha | Ha()TaIMHA.
IUIaBJICHUE. OCHOBE HaOJI0IeHUI ArperatHbie
COCTOSIHUSI BOJIBI.
JlabopaTopHble
ONbITHI. 2.
[TpoBepka npubopa
JUTST MOJTyYeHUS
ra3os Ha
TePMETHYHOCTh
[IpaBuna mo TexHuke | 3HAKOMCTBO C JIabopaTopHbBIM | Pabomamsb c [TpakTuueckast Crp 20-22
0€30MacHOCTH MPH 000pyTIOBaHUEM. 1abopaTOPHBIM pabora Nel
pabote B [IpaBuna TEXHUKH | OOOpYHOBaHUEM u UKT. Kuzno meos
XUMUYECKOM Oe3omacHocTH MpU paboTe B | HarpeBaTeIbHBIMU 6 onachocmu 6e3
kabunete. [Ipuembl | kabuHere xumun. HekoTopeie | mpubopamu B npasun
oOparieHus ¢ BUJIBI pa0OT. COOTBETCTBUU c bezonacrnocmu.
HarpeBaTelbHbIMU MpaBUJIaMu TEXHUKHU Xum.
npudopamu u 0€30MacHOCTH. Jlabopamopus.
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1a00paTOPHBIM Buinoanams  npocreiinue

o0opynoBaHUEM MaHUTTYJISIUU c

Habmonenus 3a 1a060paTOPHBIM Undposasn Crp.23

U3MEHEHUSMU, 00opynoBaHUEM: c nabopatopusa

MIPOUCXOSIIUMU C 1a00paTOPHBIM RELEON .

ropsIIIeil CBeUOr U IITAaTUBOM, co Lindposoi aatunk

WX OMHCAaHUE CIIUPTOBKOM TemnepaType!

CnupToBKa
Cseuva.

duznueckue duznueckue aBieHus. | Paznuuate buznueckue u | leMoHCTpanum. §4, ynp.3-5

SIBJICHUS] B XUMUHU UucTele BemiecTBa U CMECU. | XMMUYECKUE  SIBJICHUS, 4HUCThIe | Paznenenue  OBYyX

KaK OCHOBa ['oMoreHHbIC U T€TEPOTEHHBIE | BEIIECTBA U CMECH. HECMEIITUBAIOIINXCS

pasnencHusa cmecel | cmecu. Cmecu razoobpasnsie, | Kimaccudummposars cmecu. KUIKOCTEH c
x)uakue u TBEpapie. CriocoOwl | [IpuBoauT,  TpUMEpBl  CMeECeH | TOMOIIBIO
pazzeneHus cMeceil: | pa3InyHoro arperaTHOTO | JEIUTEIbHON
MeperoHkKa, WJTU | COCTOSIHUSI. BOPOHKH.
JUCTUJUISIIMUS, OTCTauBaHUeE, | Y CTaHABIMBATH NPUYMHHO- | Y CTaHOBKa JUTSt
(bunpTpOBaHUE, CJIC/ICTBEHHBIC CBSI3U MEXy | GUIBTPOBAHUS U €€
KPUCTAJUIN3aLUs WK | GU3NYECKUMU cBoiicTBamu | pabora. YcraHOBKa
BBITIAPUBAHUE. BEIIIECTB CMECH U CIMOCO0aMM WX | JUIsl BBIMTAPUBAHUS U
Xpomarorpadus. pazzeneHusl. Paznuuars ux, | eé paborTa.
[Ipumenenne 3Tux crocoOOB | ONMMUCHIBATH M XapakTepu3oBarh | Kosumekius

B J1a00OpaTOPHOI MpaKTHKE,
Ha MPOU3BOJICTBE U B OBITY.

MPAKTUYCCKOC 3HAUCHUC.

OBITOBBIX MPUOOPOB
U1l GUIBTPOBAHUS
BO3/yXa.
JlabopaTopHble
ONBITHI. 3.
O3HakoMiIEeHHE  C
MUHEpaJIaMH,
00pa3yrImuMu
IPaHMUT. 4.
IIpurorosnenue
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reTepOreHHON
CMECH  IIOpOIIKOB
Cepbl U Kelle3a U UX
paszeneHue.

HUKT

1. Yucrele
BEILECTBA U CMECH

(KOHCTIEKT)
2. Komnexums
claiiioB
7 [TpakTrueckas CrniocoOsr pasnenenus | Pabomamo c [IpakTuueckas §4
pabora Ne2 o Teme: | cMmecei: oTcTauBaHue, | J1abOpaTOPHBIM pabora
«Ouncrka bunbTpoBaHUE, 00opy10BaHHuEM "
3arps;3HEHHON KpUCTAILTU3aIUs WIHM | HarpeBaTeIbHbIMU
MOBapEeHHOM CONM». | BbhImapuBaHue. [IpuMeHeHNe npubopaMu B
THUX croco0oB B | COOTBETCTBHUH c
1a00paTOpPHOI TpaKTHKE, HA | TpaBUIAMHU TEXHUKH
MIPOM3BOJICTBE U B OBITY. 0€30MacHOCTH.

BeInonHATe mpocTEHIINE MPUEMBI
oOpamieHuss ¢ J1abOpaTOPHBIM

o0opynoBaHuEM: BOPOHKOW,
(buUIBTPOM, CIUPTOBKOM.

Habnronats 3a CBOMCTBAMH
BEIIECTB u SIBIICHUSIMH,

MPOUCXOISIIUMH C BEIIECTBAMH.
OnmceIBaTh XUMHYECKUH
AKCIIEPUMEHT C MIOMOILBIO PYCCKOr0
(poaHOrO) A3BIKA U SI3bIKA XUMUHU.
JlenaTp BBIBOABI 10 peE3yJibTaTaM
MPOBEAEHHOTO SKCITIEPUMEHTA

8 ATOMHO- XUMHYECKUE a5eMeHThI. | OOBACHATH, YTO TaKOE XUMUYECKUH | JleMoHCTpanuu. §5 ynp.1-4
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MOJIEKYJISIPHOE ATOMBI u MOJIEKYJIBI. | DJIEMEHT, aToM, MoJeKyia, | Monenu
YYEHHE. IIpoctslie u CJIOJKHBIE | AJTIOTPOIUS, HOHBI. AJUIOTPOIIHBIX
XHUMHUYECKUE BemecTBa. AJutoTpornus Ha | Paznnyare mpocThle M CIOXKHBIC | MOJM(HUKAIMNA
3JIEMEHTHI npumepe KHMCJIOPOJIa. | BEILIECTBA, BEILECTBA | yriaepoaa
OcHOBHbIE MIOJIOKEHUS | MOJIEKYJISIPHOTO u
ATOMHO-MOJIEKYJISIPHOTO HEMOJIEKYJISIPHOTO CTPOCHHMUS.
yueHusa. Honel. BemecrtBa | YcraHaBiuBarh NIPUYUHHO-
MOJIEKYJIIPHOT O U | CIECICTBCHHBIC CBA3U MEXIY
HEMOJIEKYJIIPHOTO CTPOEHHUs. | COCTABOM MOJIEKYJI U CBOMCTBAMHU
QJUTOTPOITHBIX Mo (uKanui
KHCJIOPOJIA.
DopMyJIUPOBATH OCHOBHBIE
MOJIOKEHUS aTOMHO-
MOJIEKYJIAPHOTO YYEHUS
9-10 | 3HaKW XMMHUYECKUX | 3HAKU (cumBoOIbI) | 3Hameb: 3HAKU MEPBbIX 20 XUM. JemoHcTpanuu. §6 3HaKHU
JJIEMEHTOB. XUMHYECKHUX JJIEMEHTOB. | JIEMEHTOB Hoprtperst M. . | anemenTos
[Iepuonnueckas WNudopmarus, KOTOPYIO | Ymenb: onpeneisiTh NOJI0KEHUE bepuemunyca u JI. U. | Yop. 4-8
Tabaumna HECYT 3HAaKM XUMHUYECKUX | DJIEMEHTA B IEPUOINUYECKOMN Meneneesa.
XUMHUYECKUX JJIEMEHTOB. DOTUMOJIOTHUS | CUCTEME, HAa3bIBaTh XUMHUYECKHE Koportkonepuoansiii
snemenTos /. 1. Ha3BaHUU HEKOTOPBIX | BIIEMEHTHI u
Meneneesa. XUMHYECKHUX 371eMeHTOB. | OOBICHATH STUMOJIOTHYECKHE | JNTMHHONEPHOIHBIN
HassiBaTh 1 ITepnonnueckas TabnMla | Hayajda Ha3BaHWH  XMMHUYECKUX | BAPHUAHTEHI
3alUChIBaTh 3HAKU XUMHUYECKHX JJIEMEHTOB [I. | aJIleMeHTOB M UX OTAeNbHbIX Ipynm. | [lepuoanueckoit

XUMHNYECKUX
OJICMCHTOB.

n. Meneneesa:
KOPOTKONEPUOHBIN u
JUTMHHOTIEPUOIHBIN
BapuaHThl. OTHOCHUTENIbHAA
aTOMHasi Macca.

CtpyKkTypa MNEepUOANYECKOM
CUCTEMBI:  TEpUOH, D,

rpynna, noJArpymmna, 3Haku

Pa3nuuarhk KOPOTKONEPUOIHBIN U
JUTMHHOTIEPHUOHBIN BapUaHTHI
ITepnonnueckoii cucremsr 1. H.

MenneneeBa

cucrembl  /JI.
Menneneena

n.
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XHUMHWYCCKUX DJICMCHTOB

11 Xumuueckue XuMunyeckas ¢dopmymna, | Otobpaxarb COCTaB §7 ynp.4,6,7
bopmyIbl 3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB C  IIOMOIIBIO
BELIECTBA, KAUECTBEHHBIN U XUMHUYECKHX (POPMYIL.
KOJIMYECTBEHHBIN cocras, | Pasnuuare UMHAEKCH WU
OTHOCHUTENIbHAsl aTOMHasg U | K0d()(UIIUEHTHI.
OTHOCHTEJIbHAs Haxonuth
MOJIEKYJIsIpHast Macca. | OTHOCUTENIbHYIO
ATOMHAas €JMHHLIA MACCHI. MOJIEKYJISIPHYIO maccy
BEUIECTBA M  MAaCCOBYIO
JIOJIIO XUMHUYECKOTO
AJIEMEHTA B COEIMHEHUU.
TpancnupoBath
uH(pOpMaLIIO,  KOTOPYIO
HECYT XUMHUYECKUE
bopmybl
12 Pacuers! 1o Brruncnenue Mr, o § 7 ymp 9,10
XHUMUYECKON JJIEMEHTa B  XUMHYECKOM
¢dbopMyre BemecTBa. | COCTMHCHUHU
13- BanentHocTh BanentHocth. CtpykTypHBIe | OOBSCHATS, 4TO Takoe | JIeMOHCTpaluH. §8 ynp4,5
14 bopMyIBL. XHUMHYECKHUE | «BAJICHTHOCTDY. KoncrpynpoBanue
DJIEMEHTBI C TOCTOssHHOW u | IloHMMaTh  OTpakeHHME TOPSJIKA | MIAPOCTEPIKHEBBIX

IIEPEMEHHON BaJIEHTHOCTBIO.

BriBon hopMyIBI
COEIUHEHUS o
BaJICHTHOCTU. OmnpeneneHue
BAJICHTHOCTH  XHMHYECKOTO
aneMeHTa 1o (opmye
BCIICCTBA. CocraBieHue
Ha3BaHUU COCIUHCHHH,
COCTOSIIIUX n3 JIBYX

COCIMHCHUA aTOMOB B MOJICKYJIax

BEIIIECTB HOCPEJICTBOM
CTPYKTYPHBIX (POPMYIL.
YMeTb  cocTaBisATE  (POPMYJIBI

COCJIMHCHUN TI0 BAaJCHTHOCTH W
OnpeaAC/IAATL BAJICHTHOCTL 3JICMCHTA
o Gopmyre ero coeuHeHUs

MOJIETIEN MOJIEKYIT
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XHMHWYCCKUX 3JICMCHTOB, I10

BaJICHTHOCTH. 3aKkoH
IIOCTOSIHCTBA cocrasa
BELLECTB.
15 XUMHYECKHE XHUMHYECKUE peaknuu. | XapakTepu3oBaTh XUMU4ecKyto | JlemoHcTparuu. §9 ymp.1-7
peakuuu. [lpusnaku | PeareHTsl M HOpOAYKTHI | peakuuo U €€  ydyacTHUKOB | Anmapar  Kunmna.
U YCJIOBHS UX peakiuu. [IpusHaku | (peareHThbl U MPOIYKTHI PEAKIIHH). Pa3znoxenue
MPOTEKAHUS XUMUYECKHUX peakuuii. | OnucbIBaTh MPU3HAKU M YCJIOBMS | OMXpomara
VYcioBuss uX MNPOTEKaHUS W | TEYEHUS] XUMUYECKUX PEAKIIHM. amMmMmoHus. ['openue
[PEKPALLECHUS. Peaknuu | Pasnnuate  3K30T€pPMUYECKHE W | CEpbl M MarHUEBOU
rOpeHHsl. OK30TEpPMHUYECKHE | SHAOTEPMHUUYECKUE PEAKIIHH. JICHTBI.
u sHporepmudeckre | COOTHOCUTH peakiuu ropeHus u | Jlaboparophbie
peaKkiuu. AK30TEPMUUYECKHUE PEAKIIIH. OIIBITHI. 5.
Habmonate u omuChIBaThH | B3aumonerncraue
XUMHUYECKUN JKCIIEPUMEHT c | pacTBOpoB
MOMOILBIO  PYCCKOro  (POJHOrO0) | XJIOPUIOB u
SI3bIKA U SI3bIKA XUMUU VMOIUJOB Kalusd ¢
pacTBOpPOM HUTpaTa
cepebpa. 6.
ITonyuyenue
THIPOKCH/IA
mveaqu(Il) wu  ero
B3aNMOJEHCTBHE C
CEpPHOM KHCIIOTOM.
7. BzammopeiicTBue
pacTBopa CcOIbl €
KHCIJIOTOM
16- 3aKOH COXpaHEHUs 3akoH coxpaHeHuss Macchl | POpMyIHUpOBATH 3aKOH cOXpaHeHUs | JleMoHcTpanuu. §10 ymp.6,7
17 MacChI BEIIECTB. BEILIECTB. Xumnueckue | maccsl BemectB. CoctaBisaTh Ha ero | [loptperst M. B.
XuMHYECKHE YpaBHEHHSI. CocraBiieHue | OCHOBE XUMUUYECKUE YPaBHEHUS. JlomoHOCOBa U A.
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YpaBHEHMUSL.

XUMHYECKUX YpaBHECHUH.

WNudopmanus, KOTOpYIO
HeceT XHMHYECKOEC

ypaBHEHUE.

nHpOpMALHUIO,
XUMHNYCCKUC

TpanciupoBathb
KOTOPYK0 ~ HECYT
YpaBHEHHUS.
OKCIEepUMEHTAIbHO IOATBEPKAATH
CIPaBEAJIUBOCTh
COXPaHEHMsI MacChl BELIECTB.

3aKOHa

JL JlaByasbe.
Tl'openne docdopa.
OnbITHI,
WLTIOCTPUPYIOIINE
3aKOH COXpaHCHUs
Macchl BEIIECTB.
JlaGopaTopHbie
OTIBITHI. 8.
[IpoBepka  3akoHa
COXPAHECHHS MaCChI
BCIIICCTB Ha
npuMepe
B3aUMO/ICHCTBUS
HIENOYN M KUCIIOTHI.
9. IIpoBepka 3akoHa
COXPAHECHHS MaCChl
BEIICCTB Ha
npuMepe
B3aMMOJICHCTBHS
WENOUYN U COJIU
xenesa (11).

HKT.
3aKOH COXpaHEHUs

MacCChlI B€IICCTB

18-
19

Tumsl
XUMHUYECKHAX
peakuu

Knaccudukamms
XAMUYECKHX pEaKIui 1o

COCTaBY M YHCILY PEareHTOB U

MPOAYKTOB. Turnbl
XUMHUYECKUX pEaKUuri.
Peakuun COCIMHECHUS,

pPa3j1oKCHUA, 3aMCIICHHUA U

KnaccupunupoBare  XUMHUYECKHE
peakuuu 1O TMpHU3HAKy Yuciaa H

COCTaBa pPeareHTOB U IMPOIYKTOB.

XapakTepuszoBaTh poJib
KaTaJn3aTopa B MIPOTEKAaHNUH
XUMHUYECKON PEAKIUU.

Habmonats u OMUCHIBATh

JeMoHcTpanmu.
l'openue docdopa,
pacTBopeHue
POAYKTa TOPEHUS B
BOJIE u
HCCIIEJOBaHHE
MOJTy4YE€HHOTO

§ 11 ynp.10
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oOmena. Karamuzaropel u
KaTanus.

KyIopoce.

XUMHYECKUU

SI3bIKA U A3bIKa XMMHUHU

OKCIEPUMEHT  C
MOMOIIBIO  PYCCKOTO

(pomHoro)

pactBopa

JTAKMYCOM.
Bzaumopeiicteue
COJISTHOM KHCJIOTHI C
UHKOM.

[Tonyuenue
THAPOKCHUIA
memqu(Il) wu  ero

pasyioxeHue npu
HarpeBaHuu.
JlaboparopHble
OIIBITHI. 10.
Paznoxenue
NepoKcuaa
BOJIOpO/IA c
IIOMOIIILIO  OKCHJIA
Maprasia (V).

11.3amerenue
JKEeJIe30M  MeOd B
MEIHOM

M 3AaKOHBbI XUMHN

20 [ToBTOpEHUNE u
0000111eHHE TEMBI.
ITonroroBka K
KOHTPOJIbHON
pabote
21 KonTpoabHnas padora Ne 1 «HavajibHbIe NOHATHSA

BakHeiilue npeacTaBuTe M HeopraHudeckux Bemects. KosmuecrBenHbie oTHOmeHust B xumun (18 1 + 2 u peszeps)

1

Bo3nyx u ero cocras

Cocras Bo3iyxa.
[Tousatre 06 00BLEMHON 110JIE
() xoMnOHEeHTa IPUPOTHOM

XapakTepru3oBaTh 00BEMHYIO JTOJIO

KOMIIOHEHTAa TaKoOu

MPUPOAHOMN

ra3oBOM CMeCH, Kak BO31yX, U

§ 12ynp.4-7
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ra3oBOM CMECH - BO3yXa
Pacuer 0ObeMa KOMIIOHEHTA
ra3oBod CMeCH II0 €ro
00BbEeMHOM J10J1e U1 HA00OPOT.

paccuuThiBaTh €€ Mo 00BEMY STOU

CMeECH.
OnuceiBaTh O0OBEMHBIM  COCTAaB
aTMOC(EepHOTo BO3/yXa U

IIOHMMAaTh 3HAYCHUE ITIOCTOSAHCTBA
9TOro CoCTraBa IJist 310POBbA.

Kucnopon

[Tonyyenue,
cobupanue
pacrno3HaBaHHe
KHCII0pO/ia

Kucnopon. O30H.
[Tomryuenue KHCIIOpO/Ia.
Colupanue 1 pacrio3HaBaHUE
KHUCII0pOAa. XHUMHYECKUE
CBOICTBA KHCIIOpOAA:
B3aMMOJICIICTBHE c

MeTaJlJlaMi, HEMETAJUIAMH U
CJI0’)KHBIMU
IIpumeHeHue

BEILIECTBAMM.

KHUCJIOpOJa.
Kpyrosopor kucnopoga B
MpUpOJE.

XapakTepuzoBaTh 030H, Kak | lemoHcTpamnmm. § 13 ymip.6,7
AJIJIOTPOIIHYIO mMoudukanuio | [loxydenue
KHCJIOPO/a. KHCIIOPOAA
OnuceiBaTh ¢busnyeckue U | pa3ioXeHueM
XMMUYECKHE CBOMCTBA, IOJIy4YeHHE | IEpMaHIraHaTa

U TNpPUMEHEHUE KHUCIOopoJa ¢ | Kalus U HepoKcHIa
UCIOJIb30BaHUEM pYCCKOro | BOJOpoOJa.
(poHOTO) fA3BIKA U A3bIKA XUMHH. Cobupanue
YcranaBiuBaTh MPUYUHHO- | METOJIOM
CJICZICTBEHHBIC CBSI3U MEX]y | BBITECHEHUS
buznIecKkuMu CBOWCTBAMH | BO3JIyXa U BOJIBL.
KHACIOpoga U crmocobamu  ero | Pacmo3HaBaHme
coOupaHus. KHCIIOpO/ia.
[TpoBoUTH, Ha0ro1aTh u | I'openue maruus,
OIHCHIBATH XMUMUYECKUH | XKele3a, yIiis, cepbl
HKCHEpUMEHT M0  MOoJIyuyeHuto, | U ¢pochopa B
COOMpaHWI0 W  PACIO3HABAHMIO | KHCIOPOJE.
KHCJIOPO/Ia ¢ COOIOIEHUEM TTPABIIT

TEeXHUKU 0€30MacHOCTH

Paboratb c nabopatopubiM | [IpakTudeckas § 13
obopynoBaHueM u | paborta Ne 3

HarpeBaTelbHBIMU NpUOOpaMH B
COOTBECTCTBHUU C HpaBI/IHaMI/I
TEXHUKU O€30IIaCHOCTH.

BrInosHATE pocTeime npruemMbl
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oOpamenuss ¢ J1a0OpaTOpHBIM
o0opynoBaHueM: cobuparb npudop

IJId TIOJIYYCHHUA Ta30B, IPOBCPATH

€ero Ha TFePMETUYHOCTh u
UCIIOJIb30BaTh  JIIS  IOJYYCHHUS
KHCIIOpO/JIa.

Cobuparhb  KHCJIOPOJ  METOJIOM
BBITCCHCHU A BO3ILYX3 nu
pacro3HaBarh €ro.

HaGmonaTs 3a CBOMCTBaMH
BCIICCTB nu SIBJICHUSIMU,

MMPOUCXOIAINMMHA C BEIICCTBAMMU.

OmnuceIBaTh XUMHAYECKUH
AKCIIEPUMEHT C IIOMOIIIBIO
€CTECTBEHHOTO  (PYCCKOTO  WIJIH

pOI[HOl"O) SA3bIKa U A3bIKa XUMHUH.
CocTaBniaTh OTYET IO pe3yibTaTaM
MMPOBCACHHOI'O SKCIICPUMCHTA

Oxkcuapl Okcuapl. O6pazoBanue | Beiiensats cyliecTBeHHble | JleMoHCTpanmu. § 14 ynip.2,3
Ha3BaHWA OKCHUIOB IO WX | MPU3HAKH OKCHIIOB Komnexmus okcumon
dbopmynam. CocraBnenue | /laBate Ha3BaHUs OKCHAOB 1Mo uX | JlabopaTtopHbie
dbopMyn OKCHAOB MO UX | hopMylnaM OmBbIT. 12.
HazBauusM. [IpencraBurenn | CocTaBisaTh GOpMyIbl OKCHIOB 10 | [loMyTHEeHHE
OKCHJIOB: BOJIa M YTJICKHUCIBIA | UX Ha3BaHUSIM U3BECTKOBOM BOJIBI
ra3, HeraméHas U3BecTb. XapakTepu3oBarth TaKuX | TMPH MPOMYCKAaHUU
MpEJICTaBUTENIe  OKCHUIOB, KAk | YTIEKUCIIOro rasa
BOJIa, YIJIEKUCIBIN ra3 U HeraméHas
U3BECTh
Bonopon Bonopon B npupoze. | XapakTepu3oBaTh coctaB | JleMoHcTpauuu. § 15 ymp.5
du3nyecKknue U XUMUYECKHE | MOJICKYIIHI, ¢busnueckue u | [lonyuenue,
CBOMCTBAa  BOIOpPOAA, €ro | XUMHUYECKHE CBOWCTBA, MOJyYeHUE | COOMpaHue "
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[Tonyyenue,
cobupaHue
pacro3HaBaHHe
BOZIOpOZIA

MOJIYYCHHUEC U IPUMCHCHUC.

Y IpUMEHEHHUE BOJ0PO/a.
YcraHaBiuBaTh NIPUYMHHO-
CJIE/ICTBEHHbBIE CBSI3H MEXITY
bu3nyecKUMU  CBOMCTBAaMHU U
crioco0aMu cOOMpaHKs BOJAOPO/IA,
MEX/y XUMUYECKUMH CBOWCTBaMU
U €r0 MPUMEHEHUEM.

[TIpoBOIUTS, Ha0MoAaTh u
OTIHCHIBATH XUMHYCCKUAN
OKCIIEPUMEHT 10  IOJIYYCHHIO,
coOuMpaHMI0O U  PACIIO3HABAHUIO

BOJIOpO/Ia C COOJIFOJICHUEM IIPABHUIT

pacro3HaBaHue
BoJIopoa. I'opeHue
BOJIOpO/IA.
BsanmonelicTBue
BOJZIOpO/IA c
oxcuaom meau (11).
JlaGopaTopHbie
ombIT. 13.
[Tonyuyenue
BOJZIOpO/IA
B3aHMMOJICHCTBHEM
LIAHKA ¥ COJISTHOU

TEXHHUKHU 0€30IaCHOCTH. KHCIIOTHI
Paborats c naboparopubM | [IpakTuueckas
00opyIoBaHuEM u | pabora Ne 4.

HarpeBaTeNbHbIMU  MpHUOOpaMu B
COOTBETCTBUU c IpaBUJIaMU
TEXHHUKU O0€30MaCHOCTH.

BeINIONHATE mpOCTEHIINE IPUEMBI
oOpamieHus ¢ J1a0OpaTOpHBIM
o0opyaoBaHueM: cobuparb mpudop
JUIsL TIONY4YE€HHsI Ta3oB, IPOBEPSTH
ero Ha  TIepMETUYHOCTh u

HCIIOJIB30BaTh JUTSA MOJIYYCHHUA

BOJIOpO/IA.
Cobuparh  BOJOPOA  METOJIOM
BBITCCHCHUA BO3yXa u
pacro3HaBath €ro.

HaOmronars 3a CBOMCTBaAMH
BEIICCTB " SIBJICHUSIMH,

MPOUCXOAAIIHUMHU C BCIICCTBAMMU.
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OnuceIBaTh XUMHYCCKUH
HKCIEPUMEHT c HIOMOIIIBIO
€CTECTBEHHOTO  (pycCKOro  wiu

POJHOI0) A3bIKA U A3bIKA XUMHH.
CocTtaBiATh OTYET NO pe3yibTaTaM
IIPOBEJEHHOTO AKCIIEPUMEHTA

7. Kucnotst Kucnotsl, ux cocraB M HuX | AHaIM3UPOBATH COCTAB KUCJIIOT. JlemoHcTpanuu. § 16 ymp 1-5
KJaccupuKanus. Pacnio3znaBath Kucnotsl ¢ nomoibio | Komnekmus
WNHpukaTopsl. Tabnuna | UHIUKATOPOB. MUHEPAIbHBIX
pactBopumoctu. ConsHasg u | XapakTepu3oBaTh IpejacraButesell | kucnot. [IpaBuio
cepHas KHCJIIOTBI, UX | KHCJIOT: COJISHYIO U CEPHYIO pasz0aBiieHus cepoit
CBOWCTBA U IPUMEHEHHE Ymetb XapaKTepU30BaTh | KUCIIOTHI.
pacTBOpUMOCTh ~ coepuHeHuit ¢ | JlabopaTopHsie
MIOMOUIBIO TaOIUIBI | OIBIT. 14.
PacTBOPUMOCTH. Pacnio3naBanune
YcraHaBiuBaTh MPUIUHHO- | KHCIIOT
CJIE/ICTBEHHbBIE CBSI3U MEXTy | HHIUKATOPAMHU.
CBOMCTBAMM COJISTHOM U  CEpHOM
KHCJIOT U obnacTsamMu ux
IIPUMEHEHHUS. JMatuux pH
Oco3HaBatb HEOOXOIMMOCTb
COONMIONIEeHUsT  TPaBWJI  TEXHHUKH
0e3omacHOCTH MpU paboTe ¢
KHCJIOTaMHU.
8 Comu Conu, X cocTaB U Ha3BaHMUSL. JlemoHcTpanuu. § 17 ynp 3,4
PactBopuMocTs  coneil B Komnekuus conei.
BoJe. [IpencraBurenu comnen: Tabmuma
XJIOpU HaTpus, KapOoHaT pacTBOPUMOCTHU
HaTpus, pocdar KanbUusL. OCHOBAHMM, KUCIIOT
U COJIEH B BOJE
9-10 | KomuuectBo [TocrosiHHas ABorazpo. | OOBsACHSATH, 4TO takoe | JlemoHcTpanuu. § 18 ynp4-7
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BEILIECTBA KonuuectBo BEIIECTBA. | KOJIMYECTBO BEILECTBa», «MOJb», | HekoTopsie
Mone. MossspHass Macca. | «IIOCTOSTHHAs ABoraapo», | MeTajuIbl,
KpatHbie EIUHUIEI | «MOJISIPHASI Maccay. HEMETAILIBI U
U3MEpEHUS KoauyecTBa | Pemiate 3a1auu ¢ UCIIOJIB30BAHUEM | COEIMHEHHUS
BEIECTBA — MUJUIMMOJIb U | HOHSATUM «KOJIMYECTBO BEIIECTBA», | KOJIUYCCTBOM
KHJIOMOJIb, MHJITUMOJISIPHAS | «MOJISIPHAs Maccay, «IOCTOSTHHAs BemiecTa B 1 Moib
U KWJIOMOJISIpHAas ~ Macchl | ABOragpo
BEIIIECTBA.
Pacuersl ¢ ucnons3oBaHuEM
MIOHATUI «KOJMYECTBO
BEIIIECTBAY, «MOJIIpHAs
Maccay, «TOCTOSTHHAS
ABoraapo».
11- | Monspubiii  00beM | 3akoH ABoraapo. Moisipablil | OOBSCHATH, YTO TaKOE «MOJISPHBIN § 19 ymp.5-
12 ra3000pa3HbIX 00beM razoo0pasHbIX | 00beM  Tra3oB»,  «HOPMaJbHBIC 10
BEILIECTB BEILECTB. OTtHOocUTeIbHAS | YCIOBUSY.
IUIOTHOCTh OJHOTO Ta3a mo | PemaTh 3agauu ¢ MCHOIB30BAaHUEM
IpYyromy. MOHSTUN «KOJHMYECTBO BEIIECTBAY,
KpatHbie €IMHULIBI | «MOJIIPHAsT Macca», «MOJISIPHBII
HU3MEPEHHUS — | oOBeM ra3oBy, «MOCTOSTHHAS
MUJUTAMOJISIPHBII 1 | ABOTagpo.
KHJIOMOJISIPHBIHN 00BEMBI
ra3o00pa3HbIX BEIIECTB.
Pacyetsl ¢ wucnonb3oBaHHEM
TIOHSTUI «KOJNYECTBO
BEIIECTBAY, «MOJISIpHAS
Maccay, «MOJISIpHBII 00beM
ra3oB», «TIOCTOSIHHAS
ABoraapo»
13- Pacuérnr no | PacueTs! ¢ ncnonp3oBaHneM | XapaKTeprU30BaTh KOJIUUYECTBEHHYIO § 20 ynp.3,4
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14 XHUMHYECKUM MOHATUH «KOJIMYECTBO | CTOPOHY XUMUYIECKUX OOBEKTOB U
YpaBHEHUSM BEILIECTBAY, «MOJISIDHAs | MPOIIECCOB.
Macca», «MOJISIpHBIM 00BeM | PemaTh 3aa4 ¢ HCIIOJIL30BAHUEM
ra3oBy, «4UCI0 ABOTAIPO» MMOHATHH «KOJHMYECTBO BEIIECTBAY,
«MOJISIpHAas Maccay, «MOJISIPHBIN
00BeM ra3oBy, «IIOCTOSIHHAS
ABoraapo
15 Boga. OcHoBanus I'mapocdpepa.  Kpyrosopot | OOBSICHATS, 4TO takoe | JlemoHcTpauuu. § 21 ymp.5,6
BOJBI B PUPOJIC. | «OCHOBAHMSAY, «enoun», | Komrekmus
dusznueckue U XUMHYECKHE | «KAUECTBEHHAA peaxkuus», | OCHOBaHHUM.
CBOMCTBa BOJBI: | K<AHAUKATOP. JlaGopaTopHbie
B3aUMOJCHCTBIE ¢ | KnmaccudumupoBarb ocHOBaHMS 110 | OMBIT. 15.
OKCHIaMH. PacTBOPUMOCTH B BoJEe. | I3MeHeHne okpacku
OcHoBanust, ux  coctaB. | Onpenensarsb IIPUHAUIEXHOCTH | HHIUKATOPOB B
PacTBOprMOCTh OCHOBaHHMIA B | HEOPrAaHMUYECKHUX BEIIECTB K KIJIACCY | MIEIOYHOU Cpee.
Boje. VI3MeHeHHME OKpacKH | OCHOBaHHI IO GopMmyIe.
WHIWKATOPOB B IIEJIOYHOW | XapaKTEpU30BaTh CBOMCTBA
cpene. [IpencraBurenu | OTAEIBHBIX MPEJCTaBUTENICH
IIEeI0YEH: THJIPOKCHUJIBI | OCHOBAaHUM.
HATpUsl, KaJaus U KaJablusl. Hcmons30BaTh Ta0IUIy
PacTBOPUMOCTH ISl ONPEIEIICHUS
PacTBOPUMOCTH OCHOBAHUU.
16 - | PacTBopsL PactBopurens u | OOBSICHATH, YTO TaKOe «MaccoBas § 22 ymp.5-7
17 MaccoBas JIOJISL | pacTBOPEHHOE BEIIECTBO. | JI0JIsl PACTBOPEHHOTO BEILIECTBAY.
pacTBOPEHHOrO PactBopsbI. PactBopenue. | YcranaBiuBath aHaJIOTuH C
BEIIECTBA I'unpatel. MaccoBass  monst | 00bEMHOM  J0NE€  KOMIIOHEHTOB
pPacTBOPEHHOIO  BELIECTBA. | Ta30BOM CMECHU
Pacuerni, CBSI3aHHBIC ¢ | Pemars 3agaum ¢ MCIIOJIL30BAaHUEM
HCIIOJIb30BAaHUEM  TIOHATHS | IIOHATHIH «MaccoBas JIOJIS DJIEMEHTa
«MaccoBas JIOJIS | B BEIIECTBE», «MaccoBas IO

PacCTBOPEHHOTO BEIIECTBAY.

pPacTBOPEHHOTO BEIIIECTBAY,
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18

[IpuroroBnenue
pacTBOPOB CoJieH C
ux 3aJaHHOMI
MaccOBOM joyei

«o0beMHasi JIoJIsI  Ta3000pa3HOTO

BC€IICCTBa»

PaboTaTh c 1a60paTOPHBIM
obopynoBaHreM u
HarpeBaTeIbHBIMU  IIpUOOpaMu B
COOTBETCTBUU c IIpaBWJIaMU
TEXHUKU O€30M1aCHOCTH.

BbINIONHATE IIpOCTEHIINE TPUEMBI
oOpamieHust ¢

O60py,HOBaHI/IeMZ C

1ab0opaTopHbIM
MEPHBIM
LUJIMHIPOM, C BECAMHU.
HaOmronars 3a
BEIIIECTB u

CBOMCTBAMHU
SBJICHUSIMU,
MPOUCXOSAIIMMH C BEIIECTBAMHU.
OnwuceiBath AKCIIEPUMEHT C
MTOMOUIbIO €CTECTBEHHOTO
(pyccKoro WM poJHOrO) s3bIKa U
A3plka XUMHUH. COCTaBIIATH OTUETHI
II0 pe3yJIbTaTaM IPOBEACHHOIO
JKCIIEPUMEHTA
I'otoBuTH pacTBOpHI c
ONpPENEIEHHON MacCOBOM  JTOJIeH

PacTBOPCHHOT'O BCUICCTBA.

[IpakTyeckas
pabora Ne 5

19

O600611eHre U cucTeMaTu3alys 3HaHui 1o TeMe «BaxkHeilre npecTaBuTeNu HEOPraHUYeCKUX BEIIECTB.
KonnyecTBeHHBIE OTHOIIEHNS B XUMHM

20

KonTtpouabHnasi padora no reme «Ba:kHeiimme npeacTaBuTe/ M HeOpraHndeckux Bemecrs. KoinyecrBeHHbIe

OTHOIIICHUA B XUMHUHN»

OcHOBHbBIE KJIACCHI Heopranuvecknx coexuuennii (10 u + 1 q)

OKCHUIEBL:
KIaccupukanus "
CBOMCTBA

O000menne cBeneHud 00
OKCHIaX, ux

KJ'IaCCI/I(bI/IKaI_[I/II/I, Ha3BaHUAX

OOBACHATD, 4TO
«HecoleobpasyroIue
«coneoOpa3zyromye

TaKoe
OKCHBI»,
OKCHIBID»,

JlaGopaTopHsbie
OIBITHL 17.
BsanmonelicTBue

§ 23 yp.4-6
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U  CBOWCTBaX. CnocoOsbl

MOJIYYCHHA OKCHUIOB

«OCHOBHBIC OKCHUIBI», «KHCJIIOTHBIC

OKCHJIBI».
XapakTepHu30BaTh obmue
XHUMUYECKHE CBOWCTBa
COJIC00pa3yIOIINX OKCHJIOB
(KUCTTOTHBIX u OCHOBHBIX)

CocTaBisATh ypaBHEHMS! pPEaAKIUU C
ydqactueM okcujoB. HabGmomats u
OINKCBHIBATh PEAKIMH C YYaCTHEM
OKCHUJIOB c MIOMOUIbIO
€CTECTBEHHOTO  (PYCCKOTO  WJIH
POIIHOTO) S3bIKA U SI3bIKA XUMUHU.

[TpoBoAUTH OTIBITHI,
MO/ITBEP K IAOIIHE XUMUYECKHE
CBOWCTBA OKCHOB C COOJIOJICHUEM

MMpaBUJI TCXHUKU 0€30ITacCHOCTH

OKCH/JIa KAJIBLIUS C
BOJI0M. 18.
[TomyTHEHHE
U3BECTKOBOM BOJIBI

OcHOBaHUS:
KIaccupuKanus
CBOICTBa

u

OcHoBaHus, HX
Kiaccuukanus, Ha3BaHUs U
cBoiicTBa. B3ammMosnelicTue ¢
KHCJIOTaMHu, KHUCJIOTHBIMH
OKCHIaMU U COJISIMH.
PasnosxeHne HEpacTBOPUMBIX
OCHOBaHMIA. CnocoObl

MOJIYYCHHUA OCHOBaAHMI.

CocTaBiATh ypaBHEHMsI PEaKIUil ¢
y4aCTHEM OCHOBaHUU.

HabmronaTe ¥ OomuchIBaTh peaKINU
C y4YyacTUEM KHCIOT C IOMOUIbIO
€CTECTBEHHOTO  (PYCCKOTO WU
POJTHOTO) SI3bIKA M SI3bIKA XHMHUH.
[TpoBoaUTH OTIBITHI,
MTOATBEPKIAIOIINE
CBOMCTBA

XUMHWYCCKHUEC
OCHOBAHMH, C
COOIIOIEHUEM

npaBuJI  TCXHHUKHU

0€30IaCHOCTH

JlaGopaTopHsble
onbIThl. 19. Peakims
Hewrpamuzamyn. 20.
[Tonyuenue
TUAPOKCUAA MEIH
(IT) u ero
B3aUMOJICICTBUE C
Kkucnoroi. 21.
Paznoxenue
THJIPOKCHJIA MEJTH
(1) mpu HarpeBanuM
Jamyuk pH,
oozamop o6véma
JHcuoKocmu,
orpemka, 0amuux

§ 24 ymip.4-6
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memnepamypul

nJaamuHoeslil,

3-4 | Kucnotsr: Kucnotsi, ux | XapakTepu3oBaTh obmue | JlaboparopHbie § 25 ynp7-
kinaccupukanusa U | KiaccuuKauus U Ha3BaHUS. | XUMUYECKHE CBOMCTBA KHUCIIOT OTIBITHI. 22. 11
CBOMICTBa O6mmue xumuueckue | CocTaBisTh ypaBHEHUs peakuuil ¢ | BzaumonelicTBue

CBOIiCTBa KHMCJIOT. | ydacTueM KucioT. Habmronars u KHCJIOT C
B3anMoneicTBue KHCIOT C | OMUCHIBATh PEAKIMH C YIaCTHEM MeTayuiamu. 23.
MeETaJlJIaMH. KHUCJIOT C IIOMOILBIO €CTECTBEHHOIO | B3anmoneiicTBue
DAEKTPOXUMHUECKUN paz | (pycCKOTO WM POJIHOTO) A3bIKA U KHCJIOT C COJISIMU
HaANPSDKEHU N METAJIJIOB. | S3bIKA XFMMHH.

BsaumopeiictBue kuciaor c | [IpoBoautsb OTIBITHI,

OKCHJIaMH METAJIJIOB. | MOATBEPKAAIOIINE XUMHYECKUE

B3aumopeiicTBue KHUCIOT C | CBOMCTBa KHCIOT, C COOJIOJCHHEM

OCHOBaHUSIMH — PpEaKIHs | MPaBUJI TEXHUKH 0€30MaCHOCTH

HEHUTpaIU3aLUN.

B3aumoneiicteue KUCIOT ¢

COJISIMH. [Tomyuenue

0eCKUCIOPOIHBIX u

KHCIIOPOACOIEpKaIUX

KHCIIOT.

5-6 | Comu: Conu, ux knaccu¢ukanus u | Paznuuare  monatuss  «cpennue | JlaboparopHbie § 26 ymip.4-7
Kiaccuukanus u cBOMcTBA. B3ammoneicTBHE | CONIMY, «KUCIBIE COJIHY, «OCHOBHBIC | OIBITHL 24.

CBOMCTBA coJIen ¢ COJIN». O3HakomieHue c
MeTallJlaMH, 0co0eHHOCTH | XapaKTepH30BaTh o0riue | KOJJIEKIUEN comei.
ITHUX peaKknMid. | XUMHUYECKUE CBOICTBA COJEH. 25.

B3aumoneiictsue coeit ¢
COJIsIMH.

CocTaBnsATh YpaBHEHUS PEaAKIUil C
yuactueM coieil. Habmonars u
OTHCHIBAThH PEAKIINH C YIaCTUEM
COJIEN C MOMOILBIO €CTECTBEHHOTO
(pyccKOro Wiy poJaHOTrO0) s3bIKa M

BzaumopeiicTBue
cynbdara meau (1)
C ’xKee30M. 26.
BsanmonelicTBue
CoOJIeH ¢ COJIIMH
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sI3bIKa XUMHH.

[IpoBOaUTH OIIBITBHI,
MOJITBEP K IAOLIME XUMHUYECKHE
CBOMCTBA COJIEH C

COONIIO/ICHMEM TPaBWI  TEXHUKHU
6e30macHoOCTH

7-8 I'enernueckas cBsi3p | ['eHeTHueckue psapl Metayuia | XapakTepu3oBaTh nousitue | JlabopatopHsie § 27 ynp2-7
MEXIy Kiaccamu U HemeTtayvia. ['eHeTHUYecKas | «T€HETHYECKUH psAa». OTIBITHI. 27.
HEOpPraHUYECKUX CBSI3b WnmroctpupoBaTh  reHeTHyeckyro | ['eHeTnueckas cBs3b
BEILIECTB MEXTY KJIacCaMu | B3aMMOCBSI3b MEXK/Y BELECTBAMU: | Ha IpUMEpE

HEOpPraHMYECKUX BEILECTB. IIPOCTOE BELIECTBO — OKCUJ — COEIMHEHUI MeH.
TUJIPOKCHUJT — COJIb.
3anuceiBaTh YpPaBHEHUs PEaKIIUA,
COOTBETCTBYIOIUX
MOCJIEIOBATENBHOCTH  («LIETIOYKE»)
IIpEeBpaIeHUH HEOPTaHUYECKUX
BEIIECTB Pa3IMUHbIX KJIACCOB.

9 Pemenne YMmerb oOpartuatecs ¢ | IIpakTuyeckas Crp 121-
AKCIIEPUMEHTATLHBIX nabopaTopHbIM 00OpyIOBaHUEM U | paborta Ne 7 122
3a1a4 HarpeBaTelbHBIMU Ipubopamu B | Liudposan

COOTBETCTBHU c npasunamu | naboparopus

TEeXHUKHU RELEON

0€301acHOCTH. LUndposoii pH.
LUTaTUB C 3aXKUMOM;

Pacnio3naBaTh HEKOTOpPBIE AHUOHBI
A KaTHOHEL.
Hao0mnronars CBOIliCcTBa
AJEKTPOJIUTOB M MPOUCXOMSIINX C
HUMH

sBiieHui. HaOmrogaTe ¥ ONMCHIBATE
pEaKLMK C yYaCTUEM BJIEKTPOJIUTOB

C

NATb XMMUYECKUX
CTaKaHoB (25 mn);
NPOMbIBaJIKa.
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HIOMOMIBIO €CTECTBEHHOI'O
(pycckoro Wiau poAHOIO) sI3bIKa U
SI3bIKa
XUMHH.
®opmynmupoBaTh  BBIBOABI O

pe3yiabTaTaM IIPOBEACHHOI'O

BELIECTBAMHU C ITIOMOLIBIO PYCCKOTO
(poaHOTO) A3BIKA U SI3bIKA XUMUHU.
XapakTepru3oBaTh  JIBOMCTBEHHBIN
XapakTepe CBOMCTB aM()OTEPHBIX
OKCHUJIOB U THJIPOKCH]IOB.
[IpoBOAUTH OMBITHI MO MOTYYEHUIO

U MMOATBCPKACHUTIO XUMHUYICCKHUX

IKCIIEPUMEHTA
10 O06001menne U cucTeMaTu3anus 3HAaHUH 110 TeMe «OCHOBHbIE KJIACCHI HEOPraHNYECKUX COeINHEeHUI»
11 KounrpoJabHas padora no teme «OCHOBHBbIE KJIACCHI HEOPraHUYECKUX COeTHHEHUID)
Iepuoanueckuii 3axkon u Iepuoaguyeckas cucreMa xumuueckux 3j1eMeHToB .. MenaesieeBa u crpoenne aroma (8 u+ 1 4)
1 EcrecTBennbie EcrecTBennbie cemeiictBa | OOBICHATH npu3Haky, | JlJaboparopHbie §28 ymp6-9
cemeincTBa XUMUYECKHUX HJIEMEHTOB: | TIO3BOJIIONINE OOBEAUHATH TPYIIIBI | OIBITHL. 28.
XUMHYECKHUX HIENIOYHBIC U XUMHUYECKHUX AIIEMEHTOB B | [lonyuenue
3JIEMEHTOB. HIEJI0YHO3EMETIbHBIE €CTECTBEHHBIE CEMENCTBA. amM(pOTepHOro
AMpoTepHOCTH METAaJIJIbI, rajoressl, | PackpbiBaTh XUMHMYECKMH CMBICT | TUAPOKCH]IA U
WHEPTHBIE (3TUMOJIOTHIO) HA3BaHMIA HCCIIEIOBAaHUE €T0
(6bmaropoHbIe) ra3pl. | ECTECTBEHHBIX CEMEMCTB CBOMCTB.
AMOOTEpHOCTS. AprymMeHTHpoBaTh
AMoTepHbIe OKCUABI U OTHOCHUTEJIBHOCTD Ha3BaHMS
THAPOKCH/BI. KOMIITIEKCHBIE | «MHEPTHBIE Ta3bi»
COJIH. OOBACHSTD, 4TO TaKoe
«am@oTepHbIe COCTMHCHUS.
Hao0mronats u
OTHCHIBATh peaxiuit MEXITY
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CBOWMCTB aM(OTEpPHBIX OKCHIOB H

THJIPOKCHIOB C  COOJIOJCHHEM
paBuiI
MmexHuKy 6e30nacHoCmu.
Otkpsitue J1.W. OTKpBITHE J1. . | Paznuuath €CTECTBEHHYIO u | leMoHcTpanum. §29 ynp 1-6
MeHnaeneeBsiM MenneneeBbiM HCKYCCTBEHHYIO KJIAaCCU(HUKAIINU. Paznuunsie hopmMbl
[Tepuoaunueckoro [lepuonnueckoro 3akoHa u AprymMeHTHUpoBaTh oTHeceHue | Tabiui
3aKOHA co3aHue uM | Ileprogudeckoro 3aKoHa K NEePUOINYECKON
[Tepuoanueckoit CUCTEMBI | ECTECTBCHHON KIIaCCH(PHUKAIUH. CUCTEMBI.
XAMHYECKHUX 3JIEMEHTOB. MoaenupoBatb xumudeckue | MonennpoBanue
3aKOHOMEPHOCTH C BBIICJICHUEM MOCTPOCHUS
CYIIIECTBEHHBIX xapaktepuctuk | Ilepuonnueckoi
00BEeKTa U MPEJCTABICHUEM HX B CHUCTEMBI
IPOCTPaHCTBEHHO-TpaprueCcKon . 1. Menneneesa
1581071 3HakoBO-cuMBonueckoit | UKT. Urpa no
dbopme [cxs
Konmnexuus
ClIaiIoB.
Crpoenne aToMa. | ATOMBI KakK dopma | OOBACHATH, UTO TAKOE «IIPOTOH», | JleMOHCTpaluy. § 30
OCHOBHBIC CBEIICHUS | CYIICCTBOBAHMSI XUMHUYCCKHUX | KHEUTPOH», «QJIIEKTPOH, Mopenu atomoB ymp.4-8

O CTPOCHHUH aTOMaA.

3JIEMCHTOB.
OcCHOBHEBIE CBEJICHUS o
CTPOCHUH aTOMOB.
Jloka3aTenbcTBa

CIIOKHOCTH CTPOCHHSI

atomoB. OnbiTe Pe3epdopra.
IInanerapnas

MO/IeJIb CTPOCHHS aTOMa.
CocraB aTOMHBIX  SJEp:
MIPOTOHBI, HEUTPOHBI.

OtHOcHUTEIbHAA

«XAMHYECKUI 3JIEMEHT),
«MAaCCOBOHU YHCIION.

OnuceIBaTh CTPOCHUE SAJIpa aTOMa
ucnosp3ys [lepuoguueckyro
CHUCTEMY XMMHYECKUX 3JIEMEHTOB
JI.. Menneneena.

[Tonmydats MHMOPMALIUIO IO XUMHUU
U3 pa3InYHbIX HCTOYHUKOB,

aHAJIM3UPOBATH €€.

XUMHNYECKUX
9JICMCHTOB.
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aTOMHas Macca.
B3aumMocss3b MOHATUN

«IIPOTOHY, KHEUTPOHY,

«OTHOCUTEJIbHAsI  aTOMHas

Maccay.

4 -5 | Ctpoenue Muxkpomup. Dnektponsl. | OOBSACHATH, 4TO TaKkoe § 31,
ANEKTPOHHBIX Crpoenue AJIEKTPOHHBIX | «IJICKTPOHHBIN CIION» WIH ymp.3-10
YPOBHEU aTOMOB YPOBHEW aTOMOB «QHEPTreTHYECKUN
XUMUYECKUX XMUMUYECKUX 371eMEeHTOB NeNe | ypOBEHbBY.

AJIEMEHTOB 1-20. [Tonsitue o | CocTaBisATh CXEMbI pacIpeeIeHUs
NoNel-20 B Tabsiniie | 3aBEpIICHHOM AJIEKTPOHOB I10 AJIEKTPOHHBIM
H.1. Menneneesa. JJIEKTPOHHOM YPOBHE. CJIOAIM B DJIEKTPOHHOM 000JI0YKE

6 ITepunonnueckuin N3otomsl. @usnueckuil | PackpbiBaTh  (U3NYECKUN  CMBICI: § 32,
3aKOH CMBICT CHUMBOJIMKH | ITIOPSIIKOBOIO HOMEpa XUMHUYECKOTO ymp.4-6
JA.N. Menneneesau | [lepuonnueckoi JJIEMEHTA, HOMEpa IIepuoja H
CTpOEHHE aTOMa CUCTEMBI. CoBpeMeHHas | HOMepa IpyYIIIIbL.

dbopMynupoBKa OOBICHATD 3aKOHOMEPHOCTH
ITeproanueckoro 3akoHa. M3MEHEHHUS METAINTNYECKUX U
N3menenus CBOMCTB | HEMETaNINYECKUX CBOICTB
JJIEMEHTOB B IEPUOJAX M | XUMHUYECKMX JJIEMEHTOB M MX
rpyImax, Kak COCIMHECHUH B

byHKIusA CTPOEHUS | TIEpHOJIaX U TpyIax.

AIIEKTPOHHBIX 000s0ueK

aTOMOB.

7-8 | XapakrepucTuka XapakTepucTuka 3JieMeHTa- | XapaKTepu30BaThb XUMUYECKHE JlemoHcTpanuu. § 33, ymp.7-
XAMHUYECKOT0 MeTaia H 3JIEMEHTa- | 3JIeMeHThl 1—3-T0 mepro1oB 1o ux | Mojenn aromos | 11
3JIEMEHTA HeMeTalla o UX noJyio’keHuto B [lepuoanueckoit aneMeHToB 1—3-ro
Ha OCHOBAHMU €T0 MOJIOKEHUIO B | CUCTEME XMMHMUECKUX 3JIEMEHTOB /[. | mepuonos
MTOJIOXKEHUS B [lepunonnueckoit cucreme | M.

[Tepuonuueckoit XUMHUYECKUX DJIIEMEHTOB Meunneneesna.
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cucreMe . . Menneneesa. AprymeHTupoBaTh CBOWCTBA
OKCHUJIOB ¥ THIPOKCUI0OB METAJLIOB
u
HEMETAJIJIOB IIOCPEACTBOM
YpaBHEHUU peakiui
3HavyeHue CoobOmiennst  yvammxcs o | Onpenensrb HUCTOYHHKHU Crp.148
Ilepuoguueckoro JKU3HU, Hay4YyHOU U | XuMHYeCcKol MH(pOpMaIuu
3aKOHa 00111eCTBEHHOH ITosryuats HEOOXOJUMYO
u Ilepnonnueckoi JIEeATEIIbHOCTU .M. | undopmanuro U3  Pa3IMYHBIX
CUCTEMBbI Menneneena HUCTOYHUKOB,
XUMHUYECKUX «llepronnyeckoMy  3aKOHY | aHAIM3UPOBaTh €€,  O(OPMIATH
anemenToB JI. 1. HE MH(OPMaLIMOHHBIN IPOAYKT,
Menneneesa IPO3UT  pa3pylleHue, a | IPe3eHTOBaTh €ro, BECTU HAy4HYIO
TOJIBKO pa3BUTHE U | IUCKYCCHIO, OTCTaBaTh CBOIO
HaJCTPOUKHU TOUYKY 3pEHUs WIN KOPPEKTUPOBATH
o0emaTcsay eé.
Xumuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBbIE peakun (8 4 + 1 1)
Wonnas xumunueckas | MonHas xumudeckas cBsi3b. | OOBSACHATDH, UYTO TAKOE HOHHAS HUKT § 34 ymp.3-5

CBA3b.

Honsl, 0o0pa3oBaHHbIE
aToMaMH
METAIJIOB ¥ HEMETAJIJIOB.

Cxembl 00pa3oBaHUsI HOHHOM

CBSI3M JUIS
OMHAPHBIX COETMHEHU.
HNonHbIE  KpHCTAIIIMYECKHE
PELETKU U
¢buznueckue CBOIICTBa
BEUIECTB C JTHUM  THUIIOM

pewérok. [lonstue
0o  GdopMyIbHOI
BEIIECTBA.

E€INHHUILIE

CBSI3b, HOHBI.
XapakTepru3oBaTb MEXaHU3M
00pa3oBaHUs HOHHOW CBS3H.
CocTaBsTh CXeMbI 00pa30BaHUs
MOHHOM CBS3M.

Hcnoap30BaTh 3HAKOBOE
MoJenupoBanue. OnpenensarTb THI
XUMHYECKOH CBsI3U 0 popmyrie
BEILIECTRA.

[IpuBOAUTE IPUMEPHI BELIECTB C
HOHHOM CBS3bIO.

VYcranaBnuBaTh NPUUUHHO-
CJICZICTBEHHBIE CBSI3U MEKITY

Komeknus ciaaiinos

(8-10)

JeMoHcTpanmmu.
BuneodparmenTsl u
cnannpl «MonHas
XHUMHYECKAs CBSI3bY.
Komeknus Bemects

C HOHHOM
XHUMHYISCKOH
CBSI3bIO. Moaenu
HMOHHBIX

KPUCTAITININICCKUX
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COCTaBOM
BEIIECTBA U BUJIOM XMMHUYECKOMN
CBSI3U, MEX/1y HIOHHOM CBSI3bIO U
KPUCTAJUTMYECKUM CTPOECHUEM
BEIIIECTBA, MEXIY

PELIETOK.

KPUCTAIITMYECKUM
CTPOGHHEM  BEIIeCTBA U  €ro
(bu3MYECKUMHU CBOWCTBAMHU.

KoBanenrnas KoBanentHas ~ xumuueckasi | OObSICHATS, 4TO TaKkoe § 34, ymp.1-
XUMHUYECKas CBsI3b. | CBSI3b.  ODJIEKTPOHHBIE U | «KOBaJCHTHAS CBSI3bY, 5
Mexanusm CTPYKTYpHBIE (bopMyJIBL. | «BAJIEHTHOCTHY.
oOpa3zoBaHHs [TonsiTHE O BAJICHTHOCTH. CocTaBnaTh cxeMbl 00pa3oBaHUs
KOBAQJIEHTHOMU MosekyssipHbie ¥ aTOMHBIC | KOBAJICHTHOM HEIOJIIPHOM  CBSA3b.
HETOJISIPHOM CBSI3U. | KPUCTAJIIMYECKUE Cxembl 00pa3oBaHHs KOBaJECHTHON

pemeTKy, u CBOMCTBA | CBSA3M U1l OMHAPHBIX

BEIICCTB C OTHM THUIIOM | COCIUHEHUMN.

pEUIETOK.

JeMoHcTpanuu.

Buneodparmentsl u ciaiinbt

«KoBasieHTHass XUMHYECKas

cBs3b». Komiekuus BemiecTs

MOJIEKYJIIPHOTO U aTOMHOTI'O

CTPOEHUS. Monaenu

MOJICKYJIIPHBIX U aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK.
Mexanuszm DIEKTPOOTPULIATEILHOCTb. OOBACHATD, 4TO TaKoe
o0pa3oBaHUs Psin «KOBaJICHTHAsI MOJIIPHAs CBSI3bY,
KOBJICHTHOM ANEKTPOOTPHUIIATEIIBHOCTH. «3IEKTPOOTPULIATETBHOCTD, §36’5 .

ynp.o,

IIOJISIPHOM CBS3H.

KoBaneHnrtHas HOJIsIpHAs

«BO3T'OHKa» UJIN ((Cy6HI/IMaI_II/ISI».
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XUMHUYECKasl CBI3b. J(UIOb.

Cxembl o0pa3oBaHus
KOBAJICHTHOU HIOJISIPHOM
CBA3U JUIS OMHApHBIX

coeuHeHUH. MoJieKysipHbIe
U aTOMHbIE KPUCTAITTHYECKHE
peIméTKH, u CBOIiCTBa
BEIIECTB C OTUM THUIIOM
pEUIETOK.

JeMoHcTpanuu. Mopenu
MOJICKYJIIPHBIX U aTOMHBIX
KPUCTATTMYECKHUX PEIIETOK

CocraBisTh cxeMbl 00pa3oBaHUs
KOBAJICHTHO! IIOJISIPHOM
XUMHUYECKOH CBA3U.

Hcmons3oBaTh 3HAKOBOE
MOJICTTUPOBAHUE.

XapaxkTepru3oBaTh MEXaHU3M
oOpa3zoBaHus MOJISIPHOU
KOBAJICHTHOM

CBSI3U.

Omnpenensatb TUN ~ XUMHUYECKOU
CBsI3M 110 (popMyJie BEIIeCTBA.
[IpuBoauTH THpUMEPHI BEIIECTB C
KOBAJICHTHOM MOJISIPHOM CBS3BIO.
YcraHaBiuBaTh MIPUYUHHO-
CIICICTBCHHEIC CBSI3U MEXIY
COCTaBOM

BEIIECTBA M BHJIOM XHMHYECKOM
CBSI3U, MEK]ly KOBAJICHTHOU CBA3BIO

5
KPUCTAJUTHYECKUM CTpOEHUEM
BEIISCTBA, MEXTY
KPUCTAIITMYECKUM

CTPOCHHEM  BeImEecCTBa W  €ro
(bu3nYeCKUMHU CBONCTBAMHU.
CoctaBisiath GopMybl OMHAPHBIX
COEJIMHEHUH 110 BaJICHTHOCTHU U
HaXO/UTh BAJIEHTHOCTH AJIEMEHTOB
o ¢opmyse OMHAPHOTO
COC/IMHEHNSI.

Ucnonp3oBath MarepuaIbHOE
MOJICTTMPOBAaHHE
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Meramueckas Metamnudeckass xumudeckas | OObSICHSTD, 4TO takoe | UKT Memanne | § 37, ynp.3-
CBSI3b. CBSI3b U METaJNINYECKast MeTaJUIMueCcKasi CBA3b. JemoHcTpanuu. 7
Kpucrajuinyeckass pemérka. | CoctaBiaTh cxeMbl oOpasoBanusi | BuneogparmeHnTs! u
CBolicTBa BEILIECTB C AITUM METAJUIMIECKON XUMUYECKOM CBSI3U. | CIIak/Ibl
TUIIOM Hcnonb3oBath 3HakoBoe | «MeTamnueckas
pemérok. Enunas npupona MOJIeJTUPOBaHUE. XUMHYECKasl CBS3bY.
XUMHUYECKUX CBSI3EH. XapakTepu3oBarb Mexanm3M | Komteknus
00pa3zoBaHus MeTauueckon | «Meraisl u
CBSI3U. CILJIaBBI.
Onpenensath Tun  xumuueckoi | JlJabopaTopHsie
CBSI3U IO ()OpPMYIIE BEIIECTBA. OTIBITHI. 29.
[MpuBoaute mpuMepbl BemiecTB ¢ | Mi3rorosienue
METAJJINYECKOM CBSI3bIO. MOJCIIH,
VYcranaBnuBaTh NPUYUHHO- | HIUTIOCTPUPYIOIIEH
CJIE/ICTBEHHbBIE CBSI3U MEK1y | CBOHMCTBA
COCTaBOM METAIIINYECKON
BEIIECTBA M BHJOM XHUMHYECKOM | CBA3H
CBSI3M, MEXIY  METAIMYECKOMN
CBSI3bIO
U KPUCTAUIMYECKUM CTPOCHHEM
BEILIECTBA, MEXIY
KPUCTAJUTMYECKUM
CTPOCHMEM  BEIIECTBA U  €ro
(U3UYECKUMU CBOMCTBAMH.
Hcnonb3oBath MaTrepuanbHOe
MOJICJIUPOBAHUE.
Crenens okuciienust | CteneHb okucieHus. | OOBSCHATh, YTO TAaKOE «CTEMEHBb UKT. Komrekuus | § 38 ynp.4-7
CpaBHeHue CTETEeHH | OKUCITICHUS, «BAJIEHTHOCTbHY. cnaiinos (12)

OKHUCJICHHS ¥ BaJICHTHOCTH.
[IpaBuna pacu€ra creneHen
OKHCTIEHUs TI0 opMysiam

CocraBisath (hopMyIIbl OMHAPHBIX
COCAUHEHHUI HAa OCHOBE OOIIETO
croco0a uxX Ha3BaHHM.
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XUMHYECKUX COEINHEHMIA.

CpaBHHBaTh BAJICHTHOCTh u
CTEINEHb OKUCIICHUS

PaccunThiBaTh CTENEHU OKUCICHUS
o popmynamMm XUMUYECKHX

COCIUHEHUH.

6-7 OKHCIIUTETBHO- OKHCIIUTENTBHO- OOBACHATS, 4TO Takoe | JleMOHCTpanuu. § 39 ynp.5-9
BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTEJIbHBIC «OKHCIIUTEIIbHO- B3anmopeiictBue
peakuuun peakiuu. BOCCTAHOBUTEJIbHBIE PEAKLINN, LIMHKa C  CEpoHu,

Omnpenenenue CTENeHEN | «OKUCIIHUTEIbY, «BOCCTAHOBUTEIbY, | COJSHOMN

OKHCJIEHUS IS DJIEMEHTOB, | OKUCIICHHE, «BOCCTAHOBIICHUE». | KUCIOTOM,
o0pa3yromux KnaccudunupoBate  XUMHUYECKHE | XJIOPHIOM Mean
BELIECTBA Pa3HbIX KJIACCOB. peakumii o npusHaky «uzmenenue | (I1). ['openue
Peakiuy MOHHOro OOMeHa U | CTEIIEHEH OKUCIICHUS AJIEMEHTOBY. | MarHus.
OKUCITUTEIBHO- Onpenensrsb OKHUCITUTENh "

BOCCTAHOBUTEJIbHBIE BOCCTAaHOBUTEIb, MIPOLIECCHI

peakuuu. OKUCIUTEND U OKUCJIEHUS U

BOCCTAaHOBUTEIb, OKUCIIEHUE | BOCCTAHOBJICHHUS.

51 BoccTaHoBjeHue. | Mcrnonb3oBarh 3HAaKOBOE

CocraBnenue MOJIETTUPOBAaHUE

YpaBHEHUN OKHUCIIUTENb

HO-BOCCTaHOBUTEIIbHBIX

peakuun METOAOM

AJIEKTPOHHOTO OayiaHca.

8 O06o6menre u cucremarusanus 3HaHWE mo Temam «[lepuoguueckuii 3akoH u Ilepuoanueckas cucrema
xuMuyeckux annemenToB /.M. MenzeneeBa u ctpoeHue aTroma» u
«Ctpoenue BeniectBa. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIVI

9 Konrtpoabnasi padora no remam «Ilepuonnyecknii 3axkon u Ilepmoauyeckasi cucrema XumMu4eckux djiemeHtos JI.H.

Me}me.ﬂeeBa H CTPOCHHUE aTOMa» U «CTpOCHI/Ie BemiecTBa. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIumn»
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9

9 kaacc (YMK O. C. I'a6puensn, U.I'. Octpoymon, C.A. C1aakoB)

Nen/m

Tema ypoka

OcHOBHOe cojiep:KaHHEe YPOKA

XapakTepucTHKA OCHOBHBIX BU/10B
AeSITeJIbHOCTH 00y4aI0IIHNXCH

Jlomamn
ee
3ajjaHue

CBa3b ¢
ord

aara

ITo

JIaHy

ITo
dakrty

0O06061menue 3HaHuii o Kypcy 8 kiaacca.Ctpoenne aroma. [lepuoanyeckuii 3aKoH ¥ NepuoAHYecKasi CHCTeMa XuMUYeckuXx iemenToB JI.U. MenaeseeBa.
CrtpoeHue BenecTB. XHMUYECKasi CBsA3b. XuMu4yeckue peakuuu (6 1)

1 BBoHbBIN HHCTPYKTAXK PackpeiBaTh uszndeckuii cMbIci: nmopsakoBoro | 3amucu B | 1,2,16
M0 TEXHHUKE HOMEpa XUMUYECKOTO TeTpaau
0€30MacHOCTH. 3JIEMEHTA, HOMEpa NIEPUOIa U HOMEPA IPYIIIIHI. (3BI1)
XapakTepucTuka OOBSCHATD 3aKOHOMEPHOCTH U3MEHEHUS
XUMHYECKOTO 2JIeMEHTa METAJUIMYECKUX U
HA OCHOBAHHH €T0 HEMETAITHYEeCKUX CBOIICTB XUMHYECKHIX
nonoxenus B [ICXO . 9JIEMECHTOB U MX COCIUHCHUII B
H. Menpeneesa. MIEPUOAX U IPYIIIAX

2 Knaccudpukanus bunapueie coemunenusi. Oxcunusl | Xapakmepuzosamo OKCH/IBI, rugpokcuanl | §1  ymp
HEOPTraHUYECKUX coneo0pasymoine U | (OCHOBaHUA, amdoTepHbIe TUAPOKCHUBL, | 5,6
BEIIIECTB U UX HecoseoOpasyronme. [ HAPOKCHIIBL: | KHCIOPOACOAEpKAINE KHUCIOTH) W COJNH IO
HOMEHKJIaTypa OCHOBaHUs, aM(OTepHbIe, KUCIOTHI. | TUIaHY: COCTaB, COCOObI 00pa3oBaHMs Ha3BaHUH,

Cpennue, KACIble, OCHOBHBIE COJIM. | XapaKTEPHBIE CBOMCTBA U MOJyUYCHHUE.
Knaccugpuyuposams  oxcuapl, TUIPOKCUIBI
(ocHOBaHwUH, am(oTepHbIC THJIPOKCHIBI,
KHUCJIOPOACOAEpIKAIME KHUCIOTH) W COJU IO
Pa3TUYHBIM MMPU3HAKAM.
Ymemo MOJITBEPKIATH XapaKTePUCTUKY
OTJIETBHBIX MpeacTaBUTENeH KJIaCCOB
HEOPTaHUYECKUX BEIIIECTB YpaBHCHUSIMH
COOTBETCTBYIOILINX PEAKIIUH.
Packpvieams  B3aMOCBSI3b  MEXIYy KilaccaMu
HEOPraHUYECKUX COEIMHEHUH, KaK
TeHETUYECKYIO
34 Knaccudukanus O06006111EH1E CBeICHUIT 0 | ObvsicHamb, 9TO TAKOE «XUMUYECKAsl peakuusy», | §2 6-8




TOUYKA \\‘pocm

IMudposoii 1aTunK
TeMIepaTypsbl
IJIATHHOBLIH

HaJlnuue Katanusartopa. Katamms.
JdemMoHcTpanumn. 3aBUCUMOCTh
CKOPOCTH XUMHUUYECKOU PEAKIIUH OT
MIPUPOJIbI PEarupyroUIuX BEIIEeCTB.
3aBHCUMOCTb CKOPOCTH XMMUYECKOMN
peakiy OT KOHLEHTPAUU
pearupyronmx BeliecTs.
3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOU
peaxkuuu oT Iionaau

CKOpPOCTh XUMHUYECKUX PEaKITHH.

Habniwooams WM onuceieams peakmMu MEXIy
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POIHOTO)
S3BIKA U SI3bIKA XUMUHU

IIposooumy OTIBITHI, MTOJITBEPIKTALOIITHE
3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEaKIH OT
pa3nIuuHBIX (haKTOpOB

XUMUYECKUX PeaKui XUMHUYECKUX peakumsX. | «peaKkiuu COCTUHEHUS», «peakmuu | ymp 7-9
M0 Pa3JIMYHbIM Knaccudukanus XUMHYCCKHX | PA3JIOKEHUSI», «peakuud OOMEeHa», «peakiuu
OCHOBaHUSIM peakuuit o pPa3IMYHBIM | 3aMEIICHUS»,  «PEaKUMH  HEUTpaau3alumny,
OCHOBAHMUSIM: COCTaBy M  YHUCIY | «IK30TE€PMUUYECKUE peaKImn,
pearupyomux ©  O0pa3yoIIUXCs | «IHIOTEPMUYECKUE  peakluun», «oOpaTHUMble
BEIIECTB, TeIoBoMy  3(ddekry, | peakuumny, «HeoOpaTuMbIe peakuum»,
HaIlpaBJICHUIO, MU3MEHEHUIO | «OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN,
CTENEHEH OKHCICHUS DIIEMEHTOB, | «TOMOTCHHBIC peaKIImn, «TETEPOreHHBIC
Undposasn 00pa3yromux pearupymoiue | peakiuumy, «KaTaJIUTHYECKUE peakLumn,
na6opartopua RELEON BemecTBa, (¢asze, WCIMOJIB30BAHUIO | «HCKATAIUTHICCKUE  PEAKIIHH», «TEILIOBOM
Hudposoii naTuuk Karajausaropa. 3 PEeKT XUMHUIECKON peaKIum.
TeMIepaTypbl JeMoHcTpanus. 1. | Knaccuguyuposams XUMHUYECKUE PEAKIUU TIO
NUIATHHOBbBIH B3aumopeiictBue aMMHaKa U | pa3auyHbIM OCHOBAHUSIM.
XJIOPOBOIOPO/A. 2. Peaknust | Onpedensime OKUCIUTENb W BOCCTAaHOBUTEIND,
HedTpanu3anuu. 3. Halmrogenue | mporecchl OKUCICHHS U BOCCTAHOBIICHUS.
TETJIOBOTO s dekra peakuuu | Habnrodams u  onuceléams PEAKIUU  MEXKIY
HehTpanu3anuu. 4. BzaumoaeiicTBue | BeleCTBaMH C MOMOIIBIO PYCCKOTO (POJHOTO)
CEPHOM  KHCIOTBI C  OKCHJOM | fI3bIKA W SI3bIKA XUMUU
meau(Il). 5. Pasnoxxenue nmepokcuaa
BOJIOpOZa C TIOMOIIBIO KaTaiasbl
KapToders.

5-6 [Tonsatue o ckopoctu [TonsiTHE O CKOPOCTH XUMHYECKOU | OOBsCHAMb, YTO TaKOE «CKOPOCTh XMUMHYECKOH | §3
XUMUYECKON peakuuu. | peakuuu. @DakTopbl, BIUSIONIMEHA | PEAKIIUNY. ymp 3,5
Karanus. CKOPOCTh XHMHYECKUX PEAKIUU: | Apeymenmuposams BBHIOOD €AWMHUI] HU3MEPEHUS

MpPUPO/Ia pEearupyroImux BemecTs, | V.
Undposasn WX KOHIIGHTpalus, Temmeparypa, | Yemanasniusamo MPUYUHHO-CIIEZICTBEHHBIE
naboparopua RELEON IJI011A]Tb CONPUKOCHOBEHUS, | CBSI3W  BJIMSHHUS  pPa3NUYHbIX  (DaKTOpOB Ha
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COIIPUKOCHOBEHUSI pearupyromux
BEUIECTB («KUIISAIIUNA CIOW»).
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOI
peaxkuuu oT TeMIEpaTyphl pearu-
PYIOIIKX BEIIECTB.
Xumuueckue peakuuu B pacrsopax (10 )

7 DNEKTPOIUTHYECKAS [TonsTne 006 »suexTponutuyeckout | Xapaxmepusoeamo noHsitus | §4

JCCOLMaus JUCCOLUMAIMHU.  DJEKTPOJIUTBl U | «DJIEKTPOIUTHYECKAs nuccouuanusy, | Ymup7-8
HEDJIEKTPOJIUTHI. MexaHu3M | «QIEKTPOJIUTHD, «HEIIEKTPOJIUTED.
LUundposan JMCCOLMALIMI  DIICKTPOJMTOB ¢ | Ycmanaenusamo IIPUYUHHO-CJIEZICTBEHHBIE
nabopatopusa RELEON pa3aMYHBIM ~ XapaKTEPOM  CBSI3W. | CBA3M  MEXKIY IPUPOAOH  DJIEKTPOJIMTA H
Hudposoii naruuk | CTerneHn AIEKTPOJIUTUYECKON | CTCIICHBIO €r0 THCCOIUAIINH.
3JIeKTPONPOBOAHOCTH | aucconnanuu. CuibHble W clalble | Ycemanasnueamo MPUYUHHO-CJICJICTBEHHBIE
ANEKTPOJIUTHI. CBSA3M MEXAYy THUIIOM XUMHUYECKOW CBS3M B
JleMoHCTpanuM. HcnpiTanye | IEKTPOIUTE U MEXaHU3MOM €T0 TUCCOLMALINH.
BEUIECTB M MX pacTBOPOB Ha
JIEKTPONPOBOIHOCTD

8 | OcHoBHbIe noJokeHUsT | OCHOBHBIC  IOJIOXKEHHUS  TEOPHUH | Xapakmepuzosams TTOHSATHUSA «cTemeHs | §5
TEeOpun ANEKTPOIUTUYCCKON TUCCOLMALNY. | IUCCOIMAINN»,  «CWIBHBIE  JJEKTPONUTHY, | YIp3S,7,
INEKTPOIUTUYECKOM Knaccupukamuss HOHOB H WX | «ClIabble 3JIEKTPOIUTHD), KKATHOHBI», «QHHOHBD), | 11
nmuccoruanuu (TI). cBoicTBa.KHCIIOTBI, OCHOBaHMS WU | «KUCIOTBD», «OCHOBaHUS», «conu». Cocmaesnsime

COMM  KaK  JNEeKTponuThl. VX | ypaBHEHUS 3IEKTPOIUTHYECKON JUCCOLMALUU
KJ1accu(UKanus U JUCCOLIUAITHSL. KHMCJIOT, OCHOBAaHUH U COJIEH.

JdemMoHcTpanuu. 3aBUCUMOCTS | Mnniocmpupoéams ~ TPUMEPAMH  OCHOBHBIE
ANEKTPOIPOBOIHOCTH YKCYCHOM | MOJIOXKEHUS TEOpUU AIIEKTPOJINTUYECKON
KHCIIOTBI oT KOHIEHTPALUU. | TUCCOLUALINU.

JIBM>KEHME OKpalIeHHbIX HOHOB B | Pasauuamo KOMIIOHEHTBI JI0Ka3aTeNbCTB
JIEKTPUYECKOM TIOJIE. (Te3ucos, apryMEHTOB u bopMbI

JI0KA3aTeNIbCTBA)

9-10 | Xumuueckue cBoiictBa | OOmMe  XHUMHYECKHE  CBOWCTBA | Xapaxmepuzoeamb o01ue Xumudyeckue | §6
KHCJIOT B CBETE TEOPUU | KUCJIOT: U3MEHEHHE OKpAacKH | CBOMCTBa  KHCIOT €  MNO3UIMHA  Teopuu | Yrp4,7
INEKTPOIUTUYECKOM WHIUKATOPOB, B3aUMOIEHCTBHE C | NEKTPOIUTUYECKON TUCCOLHUALIUU.

JUCCOLMAIUU MeTaJlJIaMH, OKCHJIaMU u | Cocmagnams ~ MOJEKYJSPHbIE, TIOJHBIE W
THIPOKCUIAMU METAJJIOB U COJIIMU. | COKpalllEHHbIE NOHHBIE YPAaBHEHUS pPEeaKkIuil ¢
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MosnekynspHble 1 UOHHBIE (ITOJTHBIC
u COKpalIEHHbIE) ypaBHEHUS
peaKkuuid. XUMHYECKHUHA  CMBICII
COKpAIlEHHBIX YpaBHEHUU. Y CIIOBUS
[IpOTEKaHUs peakuuit MEXIY
JJEKTPOJUTaMU 10 KOHHA. Psn
AKTUBHOCTH METAJUIOB.
JlaGoparopHble ONBITHI.
1.MI3MeHeHne oKpacKku UHAUKATOPOB
B KHUCJIOTHOM cpene. 2.Peaknus
HEUTpaJIM3alli PacTBOpa IIETOYH
pa3IuYHBIMU KHCJIOTaMHU. 3.
[Tonyuenue runpokcuna meau(ll) u
€ro B3aUMOJICUCTBUE C PA3JINYHBIMU
kucnoramu. 4. BsaumoneiicTBue
CWJIBHBIX  KHUCIOT C  OKCHUIOM
menu(II). S. B3anmopeiicteue
KHUCJIOT c MeTaJlaMH. 6.
KauectBennas peakuus Ha
kapOoHaT-uioH. /. KauecTtBenHas
peakius Ha XJIOpHUI- WIH Cylbdat-
HOHBI

Y4aCTHUEM KHCIIOT.

Apeymenmuposames BO3MOXKHOCTb TPOTCKAHUS
peaknuii ¢ y4acTieM KHCIIOT Ha OCHOBE IPaBHJIa
Beprosie u psiga akTHBHOCTH METaJLIOB.
1Ipo8ooums OMBITHI, MOATBEPKAAIOIINE
XHMHYECKHE CBOMCTBA KHCIIOT, C COOIIOIEHHEM
MIPaBWII TEXHUKH O€30MMaCHOCTH.

Habniooams v onucvleams peakiuu ¢ y4acTueM
KHCIIOT C TIOMOIIBIO PYyCCKOTO (POIHOTO) SI3bIKA
U SA3bIKa XUMHH

11

XHUMHUYeCKHe CBOMCTBaA
OCHOBaHUI1 B CBETE
TEOPUHU
BIIEKTPOJIUTHYECKON
JHCCOIUAIIN

OOmme  XMMHYECKHE  CBOMCTBA
11 (0} (S B3aUMOJICUCTBHE C
KHCIIOTaMH, OKCHJAaMHU HEMETAIIOB,
COJISIMH. Oo61ne XUMHAYECKHE
CBOMCTBa HEPacTBOPUMBIX
OCHOBAHWI: B3aUMOJIEUCTBUE C
KHCIIOTaMHU, paziioxeHue npu
HarpeBaHUH.

JlaGopaTopHbie OIBITHI.
1.I3MeHeHne OKpacKu UHIUKATOPOB
B IETIOYHOM cpene. 2.
BsaumopeiicTBue ieJouei C
YTJICKUCITBIM ra3oMm. 3.
KavecTBeHHas peakius Ha KaTHOH

Cocmaenams ~ MOIEKYISIpHBIE, TOJHBIE U
COKpAIl[CHHbIE MOHHBIE YPaBHEHHUS peaklIuid ¢
y4acTHEM OCHOBaHUU.

Apeymenmupoeams BO3MOKHOCTb MPOTEKAHUS
peakiuii ¢ ydyacTUEM OCHOBAaHUM Ha OCHOBE
npasuia beprome.

IIposooumy OTIBITHI, MOITBEP K IAOIIHE
XUMHYECKHE CBOMCTBaA OCHOBAaHHIA, c
COOIOICHHEM TIPABHII TEXHUKH 0€30MacHOCTH
Habnwoams u onucvieams peakiiuu ¢ y4acTHEM
KHUCJIOT C TIOMOILBIO PYCCKOTO (POJIHOTO) SI3bIKa
U S13bIKa XUMUU

§7
Yup4,7
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aMMOHHSI. 4. [Tomryuenue
ruapokcunga  Mmemu(ll) wuw  ero
paszioxkeHue
12 | Xumnueckue cBoiictBa | OOIIMe XUMAYECKUE CBOIICTBA Xapaxmepuzosamo o0me XuMu4deckue | §8
COJIEH B CBETE TEOPUU CPEIHMX COJICH: B3aUMOJCUCTBUE C CBOMCTBA  cOJeM ¢  HO3MIMM  Teopuu | YopS
JIEKTPOJIUTUYECKON KHMCJIOTaMH, I1IE€JI0YaMH, COJIIMU U ANEKTPOIUTUYECKON JUCCOLUALINH.
JTUCCOLIMAIIUT MeTaiiamu. Baumoneiicteue Cocmasnsams ~ MOIGKYJSIpHBIE,  TIOJHBIE WU
KHCJIBIX COJIEH CO LIeNnoYaMH. COKpalIEHHbIE HOHHBIE YPAaBHEHUS pEaKUUil C
JlaGoparopHble OIIBITHI. | YYACTHEM COJIEH.
1.B3aumoneiictBue kapOOHATOB C | Apeymenmupogams BO3MOKHOCTH IPOTEKAHUS
KHCIIOTaMHU. 2. [Tomyuenue | peakuuii ¢ yyacTHeM coOJeil Ha OCHOBE IpaBHIIa
THJIPOKCH/IA xenesza(Ill). 3. | bepromre.
B3aumoneiicteue  xenesa ¢ | Ilposooumy OIIBITHI, MOATBEPKIAIOIINE
pactBopoMm cynbhara meau(Il) XUMHUYECKHUE CBOMCTBA COJICH, C COOJIIOJCHHEM
MIpaBWJI TEXHUKH O€30MacHOCTH.
Habniooams u onucvieams peaku ¢ y4acTHEM
coJiell ¢ TOMOIIBIO PYyCCKOro (POAHOrO) A3bIKA U
SI3BIKA XUMUHU
13 [Tonsitue o ruaponnse | I'maponus, KaK oOMeHHoe | Ycmanasnueams 3aBUCUMOCTh MeXAy cocTaBoM | §9 ymnp4
coJient B3aUMOJICMCTBUE COJIEH C BOJOW. | COJM M XapaKTepOM T'HIpOIn3a
I'mpponus conu CWIBHOTO | Ananusuposams  Cpelly pacTBOpa COJH C
OCHOBaHHS U cJaboil  KHUCIOTHL | TOMOLIbI MHIMKATOPOB
I'unponuz conu crnaboro ocHoBaHus | [Ipoenosupoéams TN TUAPOJIM3a COJIM  Ha
U cuibHOM KucnoTsl. [lkana pH. OCHOBE aHaJIN3a ero (opMyJibl
JdemoHcTpanmu. Onpenenenne
XapakTepa cpeabl B pacTBOpPax
COJIEH.

14 IIpakTH4eckasn CpoiicTBa  KHUCJOT, OCHOBaHUH, | Ymemd oOpamatecsi ¢ saboparopubiMm | Ctp. 52
pabora Ne 1. Pemenue | okCHIOB U colieil B CBeTE TEOPHU | 0OOPYHAOBaHHEM u HarpeBaTelIbHbIMU
JKCIIEPUMEHTAIILHEIX ANEKTPOJIUTUYECKON TUCCOLMALMU U | TPpUOOpaMU B COOTBETCTBHUM C IIPaBUIAMHU
3a1a4y 1o TEME€ | OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX | TEXHUKU OE€30MACHOCTH.

«ONEKTPOIUTHYECKAS peaKkuui. Habniooams  cBOWCTBA  DINEKTPOIUTOB U
JTUCCOLIAAITUS MIPOUCXOJISIINX C HUMU SIBJICHHM.

Habnwoams u onucvieams peakiiuu ¢ y4acTUEM
LUndposas nabopatopus JNEKTPOJIUTOB C  TOMOIIBIO  €CTECTBEHHOTO
RELEON (pyccKoro Uiy poaHOro) A3bIKa U A3bIKa XUMHUHU.
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Hudposoit JAT4YUK @opmynuposamb  BBIBOABI 1O  PE3yJbTaTaM
JIIEKTPONIPOBOAHOCTH MIPOBEICHHOTO YKCIIEPUMEHTA

15 | O6o0meHre u cucTeMaTH3alys 3HaHUH 110 TeMe « XMMUYECKHUE PEaKIIUU B pACTBOPaX JICKTPOIUTOBY Crp 53,

3BII.

16 | KourpoabHas pa6ora Ne 1 mo Teme «XuMnuecKkne peakiiuu B pacCTBOPAX 3JIeKTPOJIUTOBY

Hemerayuibl u ux coequnenus (25 4)

17 O0mas CtpoeHue aTOMOB HEMETAUIOB U UX | OObscHAMb, YTO TAKOE HEMETAILIIBI. §10 1—
XapaKkTepUCTUKA nonoxenue B [lepuonnueckoi Cpasnueams  aJUNIOTPOIIHBIE  BUAOU3MEHEHUs | Y1pb 49,14,1
HEMETAIIJIOB cucrteme. Psin KHCIIOpO/Ia. 9

ANEKTPOOTPHUIATETLHOCTH. Packpvieams pUUrHBI aJNIOTPOIHH.
Kpucraimmmaeckue peméTku Xapaxmepuzoeamv ~ XUMHYECKUE  DIIEMEHTBI-
HEMETAJIJIOB — MPOCTHIX BEIIECCTB. HEMETAJTBl U TPOCTHIC BEIIECTBA-HEMETAJLIBI:
AnnoTponus U €€ MPUUMHBI. cTpoeHue, pusndeckre U XUMUYECKHEe CBOMCTBA
®U3NYECKUE CBOMCTBA HEMETAIIIOB. | HEMETAJLJIOB.
OO0mre XuMHUYECKHe CBOMCTBA Obvsacuamo 3aBUCUMOCTh OKUCITUTEIHHO-
HEMETAIIJIOB: OKUCIUTENbHBIE U BOCCTaHOBUTEIBHBIX CBOIICTB (nnmum
BOCCTaHOBHUTEITbHBIC. npeocKazvleams CBOICTBA) 3JIECMEHTOB-
JleMoHCTpaLUM. Komnnekuust | HemeTasioB oT ux MOJIOKEHUS B
HEMETAJJIOB. Mogenu | [lepnoguueckoit CHUCTEME XUMHUYECKUX
KPUCTAITNYECKUX pemérok | snementoB /. V1. Menneneena.
HEMETAJIJIOB: aTOMHBIC u | Yemanasiueamn MIPUYUHHO-CJICICTBCHHBIE
MOJICKYJISIPHBIE. O3onHatop U | CBSI3U MEXJy CTPOCHHEM aToMa, XHMHYECKON
MPUHIMIBI €r0 paboTel. ['opeHue | CBA3BIO, THUIIOM KPHUCTANIMYECKOW PEIIeTKH
HEMETAJJIOB — TMPOCTHIX BEMIECTB: | HEMETAIOB M MX COCIUHEHUH, NX (DH3UICCKHUMHU
cepsl, hocdopa, IPEeBECHOTO YIIIsl. CBOMCTBaMH.

Jloka3v16ambOTHOCUTENBHOCTh MOHSITUN

«MEeTa» U «HEMEeTaJlD»

18 Obmas ["anorensl, cTpoeHre WX aTOMOB U | Xapakmepusoséams cTpoeHue, ¢usnueckue u | §11 ynp6 | 1—
XapaKTepPUCTHKA MOJIEKYJIL. dusznyeckue U | XUMHYECKHE CBOIICTBA, MOJTy4YEeHHE u 49,14,1
anemeHnToB VIIA XUMHYECKHE CBOWCTBA TaJOTCHOB. | IPUMEHEHHE TallOTeHOB B IIJIaHEe OOIIEro, 9
TPYIIBI — raJlOTeHOB 3aKOHOMEPHOCTH W3MEHEHHUS | 0COOCHHOTO U €IMHUYHOTO.

CBOMCTB raJloreHOB B 3aBUCUMOCTH | Ycmanasnusamo MPUYHUHHO-CJIEICTBEHHBIE
OT UX IOJ0KEHHU B [lepnonnuecKkon | CBSI3U MEXKIY CTPOCHUEM aroMa, XUMHUYECKON
cucreme. HaxoxieHue rajioreHoB B | CBS3bIO, THUIIOM KPUCTAIIMYECKOW PpErETKU
MPUPOJIC U UX MOTYYCHHEe. 3HAYCHUE | TAIOTEHOB, UX (PU3MYECKUMH U XUMUYCCKIUMHU

Y IPUMEHEHHE TaJIOTeHOB. CBOICTBaMH
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JdemMoHcTpanuu. OG6pa3ibl
raJIOTeHOB — TMPOCTHIX BEIIECTB.
BsaumogeiictBue rajJjoreHoB C

MCTaJlJIaMHU. BBITCCHGHI/IG xnopa
OpOMOM HWJIM MOJa U3 PacTBOPOB UX
conent

KauecTtBenHnas peakuusi Ha XJIOPHI-
HOH.

JJEKTPOJIUTOB C TIOMOILIBIO  E€CTECTBEHHOI'O
(pyccKOro Uil POJHOTO) SI3bIKA U SI3bIKA XUMUMU.
@opmynuposamb BBIBOABI IO  pe3yjibTaTaM

19 CoenuHenns ranoreHoB | I'agoreHoBo0po Ikl u | Xapakmepuszosams coctaB, (usmueckue u | §12 ynp7 | 1—
COOTBETCTBYIOIIME UM  KHUCJIOTHI: | XUMUUYECKUE CBOIICTBa, MOJTyuYeHUe u 49141
IJIaBUKOBas, COJIsSiHAs, | IPUMEHEHUE  COCIMHEHUN  TaJoreHoB  C 9
OpOMOBOAOPOIHAS, HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO0) s3bIKA U
MOJI0BOJIOPOHASL. ["ajoreHumpl. | sI3pIKa XUMUH.
KauecTBenHsbie peaxkuuu Ha | Hazvieams coegMHEHUS TAJIOTeHOB O (popmyre
raJlOTeHUI-UOHBI. [Tpumenenue | u cocmagnams HOPMYIBI IO UX HA3BAHUIO
COEIUHEHUI  TajoreHoB W  ux | Ycmanasnusamo IIPUYMHHO-CJIEICTBEHHbIE
OuoIIOTNYecKast Poib. CBSI3W MEXIY XHMHUYECKOH CBSI3bIO, THUIIOM
JlemoHcTpanus. Konnexmus | kpuctayumyeckoi peLIeTKH COEMHEHU N
MIPUPOHBIX COEIMHEHU XJI0pa. raJloTeHOB, UX (U3WYECKUMH W XUMHUYECKUMHU
JlaGopaTopHbIe ONBITHI. CBOWCTBaMH.
1.Pacrio3HaBanue ranoreHu1-uoHoB | [Iposooums,  nabnooams W ONUCHIBAMb
XUMHUYECKUH SKCIIEPUMEHT I0 PAclO3HABAHUIO
TaJIOTEHUJ-MOHOB C  COOJIIOJIGHUEM  IIPaBHII
TEXHUKH 0€30I1aCHOCTH.
Buinonnams  pacdetrsl 1O XUMUYECKUM
bopmynam u YpaBHEHUSAM peakuui,
MIPOTEKAIOIINX C YYaCTUEM COECIUHEHUM
raJloreHoB
20 IpakTuyeckas ConsiHass  KHWCIIOTa —  CHJIBHBINA | Ymemo oOparaTbcs c nabopatopubm | Ctp. 72
padora Ne 2. NIEKTPOIUT. THUNHMYHBIE peakiuu | 000pyIOBaHUEM u HarpeBaTelIbHbIMU
«3y4eHne CBOMCTB KHCJIOT: B3aUMO/ICVCTBUE c | mpubopaMu B COOTBETCTBUM C TpaBUIIAMHU
COJISTHOM KHCIIOTBI» MeTaJuIaMH, OCHOBHBIMH U | TEXHUKH O€30MacCHOCTH.
aM(pOTEepHBIMU okcungamu, | Habnrooams ~ CBOWCTBA  DJIEKTPOJIMTOB U
OCHOBaHUSIMU ¥ aM(OTEPHBIMHU | IPOUCXOASIIUX C HUMU SIBICHUU.
TUIPOKCUIAMH, coisiMu. | Habnrooams M onucvliéams peakiuy ¢ y4acTHEM
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IIPOBCACHHOI'O OKCIICPUMEHTA

demoncTpanus. Komnekuus
cynbGuaHbIX pya. KauecTBenHas
peakiust Hacynb(pua-noH

OKHUCJIEHUs — 2 1o ¢opMyle H CcOCmasiamo
(hopMyITBI TIO MX Ha3BAHUIO.

Cocmaenams ~ MOJEKYJSIPHbIE M HOHHBIE
ypaBHEHUS peakuuid, XapaKTepU3YIOIINe
XMMHYECKHE CBOMCTBA COEOUHEHUN CEpPbl B
CTEICHH OKHCJICHUS — 2.

Onucvliéamsw IIPOICCChL OKHCJICHUSA-

21 Obmas OOm1ast XapakTepUCTUKA YIEMEHTOB | /lasams ~ OOWIyl0  XapakTepucTukyaromam, | §13 ymp5 | 1—
XapaKTEePUCTHKA VI A — rpynmsl. Cepa B mpupojien €€ | MpoCThIM BEIIIECTBAM u COCTMHEHUSM 49,141
anemeHToB VIA - MoJtydeHue. AJJIOTPOITHBIC XaJIbKOT€HOB B 3aBUCUMOCTH OT HX IOJIOKEHUS B 9
xasipkoreHos. Cepa Mo U(UKAINH Cephl U X CBOMCTBA. | Ilepmoamyeckoii cucreme.

XUMHYECKUE CBOMCTBA CEPHI U €€ Xapaxmepuzoeamsb  CTPOCHUE,  AIUIOTPOIHS,
MIPUMEHEHHUE. ¢buznueckue U XHUMHYECKHUE CBOIICTBa,
JeMoncTpanum. BzaumoneiictBue | noiy4eHue U IPUMEHEHHUE CEpBI.
cepbl ¢ MeTajuiamMu. ['openue cepel B | Yemanasnusamo IIPUYMHHO-CJIEICTBEHHbIE
KHCIIOpOJie CBSI3M MEXJY CTPOECHHUEM aTroMa, XHUMHUYECKOU
CBS3bIO, THUIIOM KPUCTAJUNIMYECKOW  PpEHIETKU
ceppl, e¢ (Qu3MUeCKHIMH ¥  XUMHUYCCKUMU
CBOWCTBaMH.
Buinonnams  pacuérel 1o XUMHUYECKUM
dbopmynam u YpaBHEHUSIM peaxiui,
MIPOTEKAIOIINX C YYaCTHEM CEPBHI.
1Iposooumpy, Habnrooams U ONUCLIGAMb
XUMHYECKHH KCIIEPUMEHT 10 TOPEHUIO CEPBI Ha
BO3/IyX€ U B KHCIIOPOJE C COOIIOJCHUEM IPABUII
TEXHUKU 0€30IacHOCTH

22 CepoBonopoa u CepoBosopo: cTpoeHue MOJICKYIbI, | Xapakmepuzosams  coctaB, (usuueckue u | §14 ynpS

CynbhUIBI ¢busnueckue u XUMUYECKHE, | XUMUYECKUE CBOIICTBa, MIOJIyuYEHUE u
MOJIy4YeHue u 3HaY€HHE. | IPUMEHEHUE COEAMHEHUH Cepbl B CTENEHH
CepoBonopoHas KHUCJIOTA. | OKUCJIEHUSI —2 C HCIHOJb30BAHUEM PYCCKOTO
Cynpduapl ¥ uUX  3Ha4YeHHE. | (POJAHOrO) SI3bIKA U A3BIKA XUMHH.
JlromuHODOPHI. Hasvieame  coenuHeHus cepbl B CTENEHHU
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BOCCTAHOBJICHUS,  ONpeoeiimbOKUCIUTENb U
BOCCTAaHOBUTENIb U COCMAGIAMb SIEKTPOHHBIN
0ayaHC B peaklUAX C y4aCTHUEM CEphl B CTEHECHU
OKHCIICHHS — 2.
Yemanasnusamo IIPUYUHHO-CJIE/ICTBEHHBIE
CBSA3M MEXAY XHUMHUYECKOM CBSI3bIO, THUIIOM
KPUCTAJUIMYECKON PEIIETKU COEAVMHEHUMN CEephl,
UX (pU3MUECKMMH U XUMHUYECKHUMH CBONCTBAMU
23 Kucnoponnsie Oxkcun cepsi(IV), cepHucTas | 3anuceigamv ~ POPMYIBI  OKCHIOB cepsl, | §15 ynp6 | 10,18,
COETUHEHHUSI CEPBI KHCIIOTa, CcylnbQuThl. KadecTBeHHas | Hazvieamb WX, Onucvléams CBOMCTBA HA OCHOBE 22
peakmust Ha CyIb(UT-HOH. 3HAHUN O KMCIIOTHBIX OKCH/IAX.
Oxkcup cepsi(VI), cepras kucnora, Xapakmepuzosamb  cocTaB, (U3HYECKUE U
cynbdatel. Kpuctamioruaparsl. XUMUYECKHE CBOWCTBA CEPHOM KHUCIOTBI Kak
KagectBenHast peakuus Ha cynbdar- | JIEKTPOJIUTA C  HUCIOIB30BAHUEM  PYCCKOTO
HOH. (poHOTO) SI3BIKA U A3BIKA XUMHUH.
JemouncTpanmnu. OGeciiBeurBaHue Cocmasnsams ~ MONEKYJISApHbE U HOHHBIE
OKpAILIEHHBIX TKAHEW U IBETOB YpaBHEHUs peakuui, XapaKTEepU3YIOIINX
CEPHUCTBIM Ta30M. XMMHYECKHUE CBOMCTBA CEPHOM KUCIIOTBHI.
B3anmopeiicteue Pacnosnasams cynbdar-nuoHsl.
KOHLICHTPUPOBAHHOM CEpHOI Xapaxkmepuzosamuo CBOMCTBA
KHCIIOTHI ¢ Meibto. OOyriauBaHue KOHILEHTPUPOBAHHOM  CEpHOM  KHCIOTHI  Kak
OpPraHUYECKUX BEILECTB OKUCJIUTEIS] C  MCIOJNb30BAaHHUEM  PYCCKOTO
KOHLIEHTPUPOBAHHOM CEpHOU (poZ1HOTO) SI3BIKA U SI3bIKA XUMUH.
KHCJIOTOM. Cocmaenams ypaBHEHUS OKHCIIUTENBHO-
JlabopaTopHble ONBITHI. BOCCTaHOBUTEIBHBIX peakuuit METOJIOM
1. KayecTBeHHbIE peakliUy Ha 9JIEKTPOHHOTO OasaHca.
Cynb(aT-uOHBI. Buinoanams  pacuérel 1o XUMHYECKUM
bopmynam u YpaBHEHUSAM peakuui,
IIPOTEKAIOINX C YYACTUEM CEPHON KHCIIOTBHI.
Habniodoamv M onucvieamb ~ XUMHYECKUN
SKCIIEPUMEHT
24 IpakTuyeckas CepHasgs  kucioTa —  CHJIbHBIN | Ymemo oOpararscs c naboparopubm | Ctp. 86
padora Ne 3. BJIEKTPOJIUT. CgoiicTBa | 000pyIOBaHHEM u HarpeBaTeIbHbBIMU
«3y4yeHue CBONCTB pa30aBIEHHON CEpHOM KUCIIOTHI, KaK | MpuOopaMu B COOTBETCTBUM C NpPaBUIAMHU
CEpHOU KUCIIOTBD) TUIIUYHON KHCJIOTBI: | TEXHUKH O€30MaCHOCTH.
B3aUMOJICHCTBHE ¢  MeTaiamu, | Habniooams  CBOMCTBA  JJCKTPOJIUTOB U
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OCHOBHBIMH u aM(bOTepHBIMU
OKCHUJIAMH, OCHOBaHUSIMU u
ambOTEepHBIMU THJIPOKCHUIAMH,

coimssmMu. KadectBeHHas pCaKknus Ha

MIPOUCXOSAIINX C HUMU SIBICHUH.

Habnwoams n onucvieams peakuu ¢ y4acTueM
ANEKTPOJIUTOB C TOMOIIBIO  €CTECTBEHHOIO
(pyccKoro Uity poJAHOrO) SI3bIKA U SI3bIKa XUMUH.

aMMuaka. J[oHOpHO-akLenTOpPHbBIN
MEXaHW3M 00pa3oBaHUs KaTHOHA
aMMOHUS. BoccranoBureapHbIE

CBOICTBa aMMHaKa.

Conv aMMOHHS U WX TPUMEHCHHE.
KauecTBeHHas peakiysi Ha KaTHOH
aMMOHHSL.

demoncrpanuu. Ilonyuenue,
coOupaHue U pacro3HaBaHHe

HCII0JIb30BAHUEM PYCCKOTO (POJHOr0) s3bIKa M
A3bIKA XMMHH.

Ha3zvieams conn aMMoHus 1o (GopMmyliaM H
cocmagnams HOpMyYIIbI O UX HA3BAHUSIM.

3anuceisamvy ~ MOJEKYJSIPHBIE W WOHHBIC
ypaBHEHUS peakiuii, XapaKTepU3yIOLI1e
XHMHYSCKHE CBOMCTBA aMMHakKa M COJIeH
AMMOHHMU:I.

Cocmasnamo ypaBHEHUS OKHCJIUTENLHO-

Cynb(ar-uoH. @opmynuposamb  BBIBOJBI 10  pe3yJbTaTaM
MIPOBEICHHOTO YKCIIEPUMEHTA
25 | O6mas OOmmast xapakTepucTUKa 3JEMEHTOB | Jagamb obmryro  xapakTtepuctukyaromam, | §16 ynp | 1,3,9-
XapaKTEePUCTHKA VA rpynmbl. A30T, CTpO€HHE aTOMa | MIPOCTHIM BEIIIECTBAM u COCTMHCHUSAM | 6-7 12,18,19
XUMHAYECKHX u  Mosiekysbl.  Du3nuecKkue W | THUKTOI'CHOB B 3aBUCHUMOCTH OT HMX TOJOXCHHUS
aneMeHToB VA XUMHUYECKHE CBOWCTBA u | B [leproauueckoii cucremMe.
rpynmsl. A30T MIPUMEHEHHE a30Ta. A30T B npupoje | Xapakmepuzogams CTpoeHUE, (QHU3UYECKHE U
1 ero OuoyiormyuecKkas poJb. XUMHUYCCKHE CBOICTBa, MOJTyYeHUE "
Jemoncrpamus. [luarpamma MPUMEHEHHE a30Ta C MCIIOJIb30BAHHEM PYCCKOTO
«CocraB Bo3ayxa». (poHOrO) SI3bIKA U A3BIKA XUMHH.
BuneodparmeHTs! U ciaaiiabt Has3zvieams coenuuenns azora 1o ¢Gopmysie H
«[Itnubu 6azapb» cocmasnsims HOPMYIIBI TIO MX Ha3BaHUIO.
Yemanasnuseamo MIPUYUHHO-CJICICTBEHHBIC
CBSI3M M@Ky CTPOCHHEM aToMa U MOJIEKYIIbI,
BHJIOM XUMUYECKOU CBSI3H, TUTIOM
KpUCTAINTUYECKOW  PEmETKH a30Ta M €ro
(hU3MYECKUMHU U XUMHUYECKUMHU CBOMCTBAMH.
Buinonnams ~ pacu€rel 1O XUMHAYECKHM
bopmynam u YpaBHEHHSIM peaKIuid,
MPOTEKAOIINX C YIaCTHEM a30Ta
26 Ammvuaxk. Conu AMMUaK, CTpOeHHE MOJCKYIbl W | Xapakmepuzoéamsb COCTaB, CTpOSHUE MOJCKYIbI, | §17 ymp6 | 1,3,9-
aMMOHUS (duzmveckrue cBoWcTBa. AMMHauHas | puznueckue u XUMHUUYECKHE CBOIiCTBa, 12,18,19
BOJIa, HANATBIPHBIA CIUPT, THUApPAT | MOJIyYeHWE W  NPUMEHEHHWEe aMMuaka ¢




TOUYKA \\‘pocm

ammuaka. Pasnoxenue buxpomara
aMMOHHSI.

JlabGopaTopHble ONBITHI.

1. KauecTBeHHas peakiys Ha KaTUOH
aMMOHUS

BOCCTAHOBUTENIBHBIX  PEAKIUA C  ydacTUEM
aMMHaKa C TOMOIIIBIO AJIEKTPOHHOTO OaaHca.
Yemanaenuseamo MPUYUHHO-CJICICTBEHHBIC
CBS3M MEXKIY BUIAMH XHMHUYECKUX CBS3EH,
TUNIAMHA KPHCTALTMYECKUX PEHIETOK aMMHUAKa |
coleii aMMOHHMS ¥ WX (QU3NYSCKUMHU U
XUMHYECKHUMH CBOWCTBAMH.

Ilposooums,  Haba0damv W ONUCLIBAMD
XUMHAYECKHI IKCIIEPUMEHT M0 PaCIO3HABAHHIO
MOHOB aMMOHHUS ¢ COOJIIOJICHUE MPABUIT TEXHUKA
0€30MMacHOCTH.

A3oTucTas KUCI0Ta U HUTPUTHI.
A30THas KUCIIOTA, €€ MOIy4YeHUE U
cBorcrBa. Hurparsl.
JemoncTpaumnu. B3anmoneiictere
KOHILICHTPUPOBAaHHOM a30THOU
KHUCJIOTHI ¢ Meniblo. ['opeHne
yé€pHoro nopoxa. Paznoxenue
HUTpAaTa Kajus U TOpeHHe

IIPUMEHEHHUE OKCHUJIOB a30Ta C UCIOJIb30BAHUEM
pyccKoro (pOAHOrO) sI3bIKa U A3bIKa XUMHH.
Cocmaenams ~ MONEKYJISApHblE U HOHHBIE
YPaBHEHUS peaxkuui, XapaKTEepU3YIOIHE
XUMUYECKHE CBOMCTBA OKCUIOB a30Ta.
Ycmanasnuseamo IIPUYHUHHO-CJICICTBEHHBIC
CBSI3M MEXKIYy BUJOM XUMHYECKON CBSA3H, TUIIOM
KPUCTAIUIMYECKON PEIIETKA OKCUIIOB a30Ta U UX

Buinoansamu pacyéTnl o XAMHUYECKUM
bopmynam u yYpaBHEHHSIM peaxImid,
MPOTEKAIOIINX C YYACTHEM aMMHUaKa
27 IIpakTHYeckasn [Tony4yenue, cobupanue u THonyyams, cobupamev u pacnosnaéams ammuak | Ctp.94 18,22
pabora Ne 4. pacnio3HaBanue ammuaka. syuenue | Obpawamuvcs ¢ 1abopaTOpHBIM 000PYI0BaHHEM
«Ilonyyenre aMMuaKka | pacCTBOPMMOCTH aMMHaKa B BOJIC U Y HarpeBaTeNIbHBIMU TIPUOOpPAMU B COOTBETCTBUU
Y U3YYEHUE €T0 XapaKTePUCTHKA OCHOBHBIX CBOWCTB | C MPaBUJIAMH TEXHUKH O€30MTaCHOCTH.
CBOMCTB» ruapaTa aMmMmuaka. KauectBeHHas Habnooams w  onuceieams  XUMUYECKUI
peaxius Ha KaTUOH aMMOHHS. 9KCIIEPUMEHT C IMOMOIIBI0 PYCCKOro (poaHOro)
LUmnoposas SI3BIKA U S3bIKA XUMHH.
nabopatopua RELEON @opmynuposams  BBIBOABI O  PE3yIbTaTaM
Hudposoit natunk MPOBEAECHHOI0 DKCIEPUMEHTA.
3IIEKTPONPOBOAHOCTH Compyonuuams B Tpolecce  y4yeOHOTro
B3aMMOJICHCTBUS TIPU pabOTe B TPYIIIIAX
28- Kucnopoaconepxkamue | Okcunbl a30Ta: Heconeobpasywommue | Xapakmepuzosams — coctaB, (usudeckue u | §18 ymp
29 COEIUHEHNS a30Ta U KUCJIOTHEIE. XUMHAYECKHE CBOIICTBa, MOJTyYeHUE ulé
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JIPEBECHOI'O yrOJbKa B HEM.
JlabopaTopHble ONbITHI. 1.
XUMUYECKUE CBOWCTBA  a30THOM
KHUCJIOTBI, KaK AJIEKTPOJIUTA

(U3HYECKUMU ¥ XUMUYECKUMU CBOHCTBAMU.
Xapakmepuzoéams  coCTaB, (QHU3UYECKUE U
XUMHUYECKHE CBOMICTBA a30THOM KHCIOTHI Kak
3JIEKTPOJIUTA, MPUMEHEHHE C HCIO0Ib30BAHUEM
pyccKoro (pOAHOrO) sI3bIKa U SI3bIKA XUMUH.

3anucvigams ~ MONEKYJISApHbIE W HOHHBIC
ypaBHEHUs peakuui, XapaKTePU3YIOIIHE
XUMHUYECKHE CBOMCTBA a30THOM KHMCJIOTHI Kak
3JIEKTPOJIHTA.

IIposooump, Habaroams A ONUCLIBAMD

XUMUYECKHN DKCIIEPUMEHT, XapaKTepU3YIOIINN
CBOMCTBA a30THOM KHCIIOTBI KaK AJICKTPOJIUTA, C
cOOJTI0ICHUEM TTPaBUJI TEXHUKHU 0€30MacHOCTH.
Xapaxmepu306amba30THYIO KUCIOTY KaK
OKHCIIUTEIb.

Cocmaensamo YpaBHCHUA OKHCJIIMTCIBbHO-
BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ,
XapaKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBA

A30THOW KHUCIIOTHI KaK OKHCIIHTENS, C MTOMOIIBIO
ANEKTPOHHOTO OanaHca.

Ilposooumsv,  HabawOoams W OnUCLIBAMb
XUMHUYECKUIA DKCIEPUMEHT, XapaKTepH3yIOIIUH
CBOIWCTBA a30THOM KHUCIIOTHI KaK OKHUCIUTENS, C
COOJTIOICHUEM TIPABHII TEXHUKU O€30MaCHOCTH

30

®docdop u ero
COCIMHCHUSA

dochop, cTpoeHHe aromMa U
amnorponust. Pochunpl. DPochuH.
Oxkcun dbocdhopa(V) u
optodochopnas kucnora. Docdarsl.
dochopubie ynoOpeHusl.
Nucextunumas!.

Jemoncrpanun. OGpasisl
MPUPOIHBIX coeanHeHui pocdopa.
I'openne hocdopa Ha BO3TyXE U B
kuciopose. [lomyuenue 6emoro
¢docdopa 1 ucibITaHNE €0 CBONCTB

JlaGopaTopHbIe ONBITHI.

Xapakmepuzoéamv ~ CTpOEHUE,  aJUIOTPOIIHIO,
¢busnueckue U XUMUYECKUE CBOMCTBA,
noixydyeHue W npuMmeHeHue  ¢ocdopa ¢

WCIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U
SI3BIKA XMMHH.

CamocTOoATeNbHO Onucbleams CBONCTBA OKCHUJL
dhocdopa(V) kak KUCIOTHOTO OKCH/IA M CBOMCTBA
opTohochOpHOIA KHCIIOTHI.

Hnnrocmpuposams 3T CBOMCTBA YpaBHEHUSIMHU
COOTBETCTBYIOIIUX PEAKIIUH.

Ilposooums,  mabawoams U ONUCHIBAMb
XUMHYECKHA OKCIEPUMEHT C COOJIIOJICHUEM

§19 ynp

1,3,9-
12,18,19
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1.KauecTBeHHBIE peakIK Ha
docdar-noH.

MIPAaBUJI TEXHUKHU O€30MaCHOCTH.
Pacnosnasame dhochar-noHsI

CTPOEHUE MOJIEKYIbI, MOJIYyYEHUE H
€ro CBOMCTBA. YTOJbHAS KHCIIOTA.
Comu YT OJIBHOM KHUCIIOTHI:
KapOOHaTel W  THUIPOKApOOHATHI.
Texanyeckasa ¥ NUIEBas COA.

WCIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3BIKA U
SI3BIKA XMMHH.

Yemanaenueamo MPUYUHHO-CJIEICTBEHHBIE
CBS3M MEXKIY BHIAMH XHMHYECKUX CBS3eH,
TUTIAMU  KPHCTAUTMYCCKUX  PEIIETOKOKCHJIOB
yriaepoaa, ux (GU3NYECKUMH W XUMHUYECKUMU
CBOWICTBaMH, a TAK)K€ IPUMEHECHHEM.
Cobnrwoams TpaBuia TEXHUKH O€30MaCHOCTH
MIPH MCTIOJIb30BAaHUH MTEYHOTO OTOTUICHHSL.
Oxasvieams TIEPBYIO TIOMOIIb TPU OTPABICHUU
yrapHbIM Ta30M.

31 Oo6mas OO01mmas XxapakTepuCTHUKA DJIEMEHTOB | /Jagams  OOIIyH0  XapakTepucTuky aromawm, | §20 ymp7 | 1,3,9-
XapaKTEePUCTHKA IV A- rpymmbl: 0cOGEHHOCTH MPOCTHIM BEIIECTBAM M COCIMHEHHSIM 3JICMEHTOB 12,18,19
aneMeHToB 1V A- CTPOEHMSI aTOMOB, IPOCTHIX BewecTB | |V A- rpymnmbl B 3aBUCUMOCTH OT UX MOJIOXKEHUS
rpynnsl. YTiaepos Y COEIMHEHUH B 3aBUCUMOCTH OT B [lepuoanueckoii cucreme.

TIOJIOKEHUS SJIEMEHTOB B Xapaxmepuzoeams  CTpOCHUE,  AJUIOTPOIIUIO,
[lepuonnueckoii cucteme. Yriepoa. | ¢pusndeckue W XUMHUYECKHE CBOMCTBA,
AnnoTponHbie MOIUBUKALIUN: MOJIy4eHUe U MpUMeHeHHe aMop(hHOTro yriepoaa
anMas, rpadut. AMOpGHBIN YITIEpOa | © €r0 COPTOB C HCIIOJIB30BAaHHUEM PYCCKOTO
U €ro copTa: caka, aKTUBUPOBAHHBIN | (POAHOTO) SI3bIKA U SA3BIKA XUMHUH.

yroiib. AncopOrusi. XuMHuecKue CpasHusams CTpOCHHE W CBOICTBa anMasa u
CBOICTBa yriaepoaa. rpajura.

Kokcoxumuueckoe npousBoacTBO U | Onucbi8amsOKUCIUTEILHO-BOCCTAHOBUTEIbHbBIE

ero npoaykius. KapOumsl. CBOICTBa yriaepoaa.

JdemoHcTpanum. Konnexkuus | IIposooums,  mabrodams M onucvléams
«O0pa3upl MPUPOJHBIX COSAMHEHUH | XMMUYECKUH SKCIEPUMEHT C COOJIOACHUEM
yrinepona».  Iloptper  H.  JI. | mpaBui TeXHUKHA O€30MaCHOCTH

3eIMHCKOrO. [Tornomenue

AKTUBUPOBAHHBIM yIJIEM

pPacTBOPEHHBIX BEIECTB MJIM Ta30B.

YeTpoicTBO IPOTUBOTra3a

32 Kucnoponconepxanme | Oxcun — yraepoga(ll):  crpoenme | Xapakmepuzoeams  coctaB, ¢usndeckue u | §21 ynp7
COCIMHEHUS YIiaeposa | MOJEKYJIbl, TIOJyYeHHE U  €ro | XUMHYECKue CBOICTBa, MoJIy4eHHe U

coiictBa. Okcun yraepona(IV) ): | mpumenenue OKCHJIOB yriaepoaa C
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Xapaxmepuzoeams  cocTaB, (unyeckue U

XUMHUYECKUE CBOMCTBA, MOJIy4eHUE u
MPUMEHEHUE YTOJIbHOM KHUCIOTBHI U €€ CcoJiei
(xapboHaTOB u TUAPOKAPOOHATOB) c

HCIOJIb30BAHUEM DPYCCKOTO (POJIHOT0) f3bIKa U
SI3bIKA XUMUHU.

HUnnrocmpuposams 3aBUCUMOCTh CBOMCTB COJICH
YTOJIbHOM KHCIIOTHI OT UX COCTaBa.

IIposooump, Habaroams A ONUCLIBAMD
XUMUYECKUM OSKCIEPUMEHT C COOJIOJIEHUEM
MIpaBWJI TEXHUKH 0€30IaCHOCTH.

Pacnosnasamv xapOoHAT-HOH.

Buvinonusamo pacyEThI o XUMHUUYECKUM
dhopmyam
U YpaBHEHUSIM pEaKIUi, NPOTEKAIUUX C
y4acTUEM

COEAMHEHHH yriepo/ia

BEIIECTBA. Y TJIEBOJOPO/IbI.
XUMHUYECKOE CTPOCHUE
OpraHNYeCKHUX BEIIECTB, KaK
MOPSIIOK COETMHEHUS] aTOMOB B
MOJIEKYJIE 110 BAJICHTHOCTH.

CBOWCTB OPraHUYECKUX COCTMHECHUH.

Paznuyams  TmipenenbHBIE M HETMIpENETbHBIE
yTI€BOJIOPO/IBI.

Hazvieamyo " 3anucvléans dbopmyIbl
(MOJIeKyISIpHBIE U CTPYKTYPHBIE) BaKHEHIIIMX

33 IMpakTHYeckasn [Tosrydenwne, cobupanue u Ilonyuams,  cobupamv W pacnosnasams | Ctp. 115
padora Ne 5. pacrio3HaBaHMe YIJIEKUCIIOTO rasa. yriekucisii raz Obpawamscs ¢ 1a00paTOPHBIM
«[lomyuenne W3yuenne pacTBOpUMOCTH 00opyI0BaHNEM u HarpeBaTeIbHBIMU
YTJIEKHUCIIOTO Ta3a u YTJIEKHUCIIOTO Ta3a B BOJIE U npubopaMu B COOTBETCTBUM C MpaBUIAMHU
U3yYEHHE eT0 CBOWCTBY | XapaKTEPHCTUKA KUCIOTHBIX TEXHUKH 0€30TIaCHOCTH.

CBOMCTB YTrOJIbHOM KHCIIOTBI. Habniooams M onucviéams ~ XUMHUYECKUI
KagecTBeHnHas peaxius Ha HKCIEPUMEHT C TIOMOIIBI0 PYCCKOTO (POIHOTO)
KapOOHAT- U THAPOKApOOHAT-MOHBI | S3bIKA U S3bIKA XMMMHU.
@opmynuposams  BBIBOABI 10  pe3yjibTaTaMm
MIPOBEIEHHOTO HKCIIEPUMEHTA.
Compyonuyams B Tpolecce  y4eOHOTO
B3aMMOJICHCTBHS ITPU paboTe B Ipymax
34 YrieBoaoposl. Heopranuueckue u opranuueckue Xapaxkmepuzoéams 0COOCHHOCTH cocTaBa | | §22 ymnp
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MeraH, 3TaH, Kak MpeaesbHbIe
YII€BOJOPOAbl. DTUJIEH U alleTUJICH,
Kak HelpeaesibHbIe
(HEeHACBIILIEHHBIE) YTJIEBOIOPO/IBI.
['openue yriaeBogopoios.
KauecTBeHHbIe peakiuy Ha
HEIpEIeIIbHbIE COCIUHEHUS.
JemoncTpaumu. Mozaenu MoJIeKyIn
MeTaHa, ITaHa, STUJICHA U
auetrwieHa. Bzaumopericreue
3TUJIEH ¢ OPOMHOM BOJION U
pacTBOpPOM II€pMaHIaHATA KaJIUS.

MPECTaBUTEINICH YTIIEBOJOPOIOB.

IIpeonazame SKCNEPUMEHT IO PaCIO3HABAHHIO
COEIMHEHU I HEeNpeIeIbHOIO CTPOCHHUSL.
Habniooams 3a X0JI0M XHUMHAYECKOTO
9KCIIEPUMEHTA, OIMCHIBATH €r0 U JIeTaTh BBIBOJIBI
Ha OCHOBE HaOJIIOICHU.

Qurcuposams  pe3ynabTaThl IKCHEPHUMEHTA C
IIOMOLIBIO PYCCKOIO (POJIHOTO) SI3bIKA, & TAKXKE C
MIOMOIIBIO XUMHUYECKHX (POPMYIT U YpaBHEHUH.

Cununuasl 1 cunal. Oxkcun
kpemuus(IV). Kpemuuesas kucnora
U €€ COJIM.

Hemoncrpanuu. Komnekuus
«O0pa31el MPUPOIHBIX COSAMHEHUHN
kpemHus». Komnekuus crekina,
KEpaMHKH, IIEMEHTA U U3JICTUI 13
HHX.

CBOMCTBA, MOJIy4YeHUE U MPUMEHEHUE KPEMHUS C
HCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) f3bIKa U
SI3bIKA XUMHUHU.

Yemanasnuseamo MIPUYUHHO-CJIE/ICTBEHHbIE
CBsA3HU Mexc,uy CTpOeHI/IeM aToMa, BUIOM
XUMHYECKOM CBSI3HM, TUTIOM KPHUCTAJUIMYECKON
pemETKU KpeMHHUS, eT0 GU3NIECKUMHU 1
XUMHUYCCKUMHU CBOfICTBaMPI.

35 Kucnopoaconepxa- OTUIIOBBIN CIIUPT, €ro MOIYYEHHE, Xapaxmepuzosamo CIIUPTHI, Kak | §23 ynp8
M€ OpraHUYECcKue [IPUMEHEHUE U (PU3NOJIOTUYECKOE KHCIIOPOJICO/IepKALe OpraHMYecKue
COEIMHEHUS neiicrBue. TpexaTOMHBIN CIUPT COETUHEHUSI.

rinuepuH. KauecTBeHHas peakiys Knaccugpuyuposams ciupThbl 10 ATOMHOCTH.

Ha MHOT'OQTOMHBIE CITUPTBHI. Haszvieamyo IIpeICTaBUTENEN OJIHO- "

VYKkcycHas — mpeicTaBUTeNb Kjlacca | TpEXaTOMHBIX  CHUPTOB U 3allUChIBaTh U3

KapOOHOBBIX KHUCTIOT. (hopMyIBI.

demoncTpauuu. O6mme Xapaxkmepuzosamuo KHUCJIOTHI, KaK

XUMHYECKHE CBOMCTBA KUCIIOT HA KHCIJIOPOJICOAEPKALLIE OpraHMYECKHe

MIpUMepE YKCYCHOM KHUCIIOTBHI. COETMHEHUSI.

KauecTBeHHas peakuus Ha Hazvieams 1pencTraBUTeNed MPENEIbHBIX U

MHOT0aTOMHBIE CITUPTHI. HEeNpelenbHbIX  KapOOHOBBIX  KHCIOT U
3aMuChIBaTh U3 (POPMYIIBL.

36 KpemHwnii u ero Kpemuuii, ctpoeHue ero aroma u Xapaxmepuszoeams ~ cTpoeHMe  atomMoB  u | §24 ymnp3
COEUHEHUS cBoricTBa. KpeMHuii B npupose. KpUCTAJIOB,  (pu3Myeckue W  XUMHYECKHE
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Boinonnames  pacu€Tel 10O XUMHYECKUM
bopmynam

U YpPaBHCHHUSM pEaKUHd, MPOTEKAIOIINX C
y4acTHeM

KPEMHHS U €r0 COSTUHECHH.

Xapaxkmepusosamb ~ cocTaB, (usnueckue Hu
XUMHYECKUE CBOIICTBA, HOJIy4YCHUE u
IIPUMCHCHUC COCIII/IHCHI/II‘/JI KpCMHU C
UCIIOJIb30BAHUEM PYCCKOTO (POJIHOrO) si3bIKa U

A3bIKA XUMHUHA.

Cpasnueams TUOKCUIBI YTICPOJIa U KPEMHHSL.
Onuceleams ~BaKHEUIINE THUIBI  TPUPOIHBIX
COCIMHEHUI KPEMHHUS KaK OCHOBHOTO 3JIEMEHTA
TUTOC(hHEpHI.

Pacnosnasams cunukar-uoH

KHCIIOpOJIa, a30Ta, aproHa.
[Tonyuenue pocdopa, kpemHUs,
XJIOpa, M0J1a. DIEKTPOIIU3

pacTBOpPOB.
JdemoHcTpanmu. Komnekmus
«I[Ipupoansie COEIUHEHHUS

HEMeTaioB». BuneopparMeHTs! u
cnanapl «DpakMOHHAS MEPEeroHKa

YKHUJKOTO BO3/1yXa, KAK COBOKYITHOCTh
(hU3UIECKUX TPOIIECCOB.
Apeymenmupoeams OTHECEHHE AKTUBHBIX
HEMETAJIOB K OKHCJIUTEIBbHO-
BOCCTAHOBUTCJIbHBIM HpOI.ICCCElM

37 CunukartHas [Ipou3BoacTBO CTEKIIA U Xapaxkmepuzoeams CUIUKATHYIO §25 ymp
MIPOMBILIIEHHOCTh ueMenTa. [ Ipoaykuus cuiamkaTHon MIPOMBIIIJIEHHOCTh U €€ OCHOBHYIO MPOJYKIIHIO.
MIPOMBIIIIICHHOCTH : OTITUYECKOE Yemanaenusams ananoru Mexay pazinyHbIMU
BOJIOKHO, KepaMuka, dhapdop, OTpaCISIMU CUJTUKATHON TIPOMBIIINIEHHOCTH
¢asHc. OnTHYECKOE BOJIOKHO.
demoncrpanun. Komiekius
NPOAYKIUH CUITUKATHOMN
MIPOMBIIIIIEHHOCTH.
BuneodparmeHTs! u caaiiabt
«IIpon3BOACTBO CTEKJIA U IEMEHTA.
38 [Tonyuenne Hewmeramnsl B mpupoe. Onucvieamsb HAXOXKJICHHE HEMETAIJIOB B §26 ymip
HEMETAJJIOB @pakMoHHas IEPErOHKA KUJKOrO | MPUPOJIE.
BO3/lyXa, KaK CII0co0 MOIy4eHUs Xapaxmepuzoeams  (HpaKIUOHHYIO IEPETOHKY
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AKHUIKOTO BO3JIyXa».
BuneodparmenTsl U crnaiiapt
«Ilonyuenune BomoOpoJa, KHUCIOpOJa
U TaJOreHOB 3JIEKTPOIUTHUYECKUM
CrIoco00oM»
39 [Tonyuyenue [lonyyenue  cepHOH KUCIOTHL: | Xapakxmepu3osams XUMU3M, CBIPbE, anmapatypy, | §27 ynp
BAYKHEUIINX CBIpbE, XUMHU3M, TEXHOJIOTMYECKAs | HAYYHbIC IPUHLMUIIBI U MPOAYKIIUIO
XUMHUYECKUX CX€Ma, METOJ| KHISIIEro Cjos, | IPOU3BOJCTBA CEPHON KUCIOTHI.
COEIMHEHU I MIPUHLUIIBI teriooobmeHa, | CpagHueams TPOU3BOICTBO CEPHOM KUCIOTHI C
IPOTUBOTOKA U LUPKYJISLIUU. | IPOU3BOICTBOM aMMHaKa
Oneym.
[Ipon3BOACTBO amMMHUaka: ChIPbE,
XUMH3M, TEXHOJIOTHUECKAs CXEMa.
JdeMoncTpanum.
Mopenu anmnapaToB AJis
IIPOU3BOJCTBA CEPHOU KUCIIOTHI.
Mogens kunsuero cinos. Moaens
KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparmeHTsl 1 caaiabt
«IIpon3BOJCTBO CEPHOU KHCIOTHD.
BuneodparmeHTs u crnaiasi
«[IpousBoicTBO aMMHaKay.
Komnexkuust «CpIppé 11 nosryueHus
CEpPHOM KUCIOTBD.
40 O600611eHue o Teme Ypok-ynpaxxHeHHe ¢ IIpo6ooumsb OLEHKY COOCTBEHHBIX JIOCTMKEHUH | 3BIL CTp
«Hemeraiel 1 ux HCIIOJIb30BAaHUE CAMOCTOSITEIIBHON B YCBOCHUU TEMBI.
COEJTMHEHUS» paboThI 1O BBHITIOJIHEHUIO Koppexmupoeamb cBOM 3HaHUSI B COOTBETCTBUU
MIPOBEPOYHBIX TECTOB, 33JaHUN U C MJIAHUPYEMBIM PE3yJIbTaTOM
YIPaXKHEHHUH. Ilonyuame ~ XUMHUYECKYI0  MHpOpMALUU U3
Pa3IMYHbIX HCTOYHUKOB.
Ilpeocmasname  uHPOpPMAIIO  TIO  TeMe
«Hemerannel» B BuAe Tabiull, CXeM, OMOPHOIO
KOHCIIEKTa, B TOM YHCIE C IPUMEHEHHEM
cpeactB UKT.
41 KonrposbHas pador Ne 2 no teme «HemeTanibl 1 X cOeTUHEHHS»
MeTtasiibl 1 X coequHenus (17 )
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42

[TonoxeHnue meTamuioB
B [lepnonnueckoi
cucTeMe, CTPOCHHE
aTOMOB M KpPUCTAJJIOB

[Tonoxxenue METaJIJIOB B
IIepuonnueckon cucreme
XAMUYECKUX onaemeHtoB . M.
MenaeneeBa, CTPOCHHE UX aTOMOB U
KpucTayioB. Mertannuueckas CBs3b
U METaJUTMYECKas KpUCTaJUIM4ecKas
pemérka. du3uueckue CBOMCTBa
METaJUIOB: AJEKTPO- u
TEIUIONPOBOJHOCTh,  OTpa)karoriast
CIIOCOOHOCTD, IUIACTUYHOCTD.

CruiaBel IIépHLIe 1 OIBCTHBIC

ObvscHAmb, YTO TAKOE METAJLIEL.

Paznuyams GOpMBI CYNIECTBOBAHUS METAJUIOB:
3JIEMEHTBI U MPOCTHIE BEILIECTBA.
Xapakmepuzoeamb ~ XUMHUYECKUE  BJIEMEHTHI-
METaJUIbl IO MX MoJjiokeHuto B Ilepuoanueckoit
cucreme J[. 1. Menpaeneesa.

Ilpocnosuposamuo CBOICTBA HE3HAKOMBIX
METAUIOB M0 IOJNOXKeHuo B Ilepuonnueckon
cCUCTEeMe XuMHYeckux osaementoB J[. U.
Meneneena.

Yemanasnueams MIPUYUHHO-CJICICTBEHHbIE
CBS3M MEXIY CTPOCHHEM aToMa, BHJIOM
XMMHYECKOM CBSI3M, THUIIOM KPHUCTAIIMYECKOMN
PEIIETKA METAJIJIOB — TMPOCTHIX BEIIECTB M UX
COCTUHEHUN

§28 ymp

1,2,,3,13
, 16

43

OO01me XUMHYECKHUE
CBOMCTBA METAJLIOB

Merannsl  KaKk ~ BOCCTAHOBHUTEIIH.
DNEeKTPOXUMHUYECKUI pan
HaIpsKEHUH. Bsanmopeiicteue
METAJIIOB c HEMeTallIaMu,
OKCHJAMH, KHCIOTaMH, COJISMH.
AnroMuHOTEpMUSL.

JdemoncTpauuu. BsaumopelicTBue
HaTpus, JUTHS U KaJdblUs C BOJOM.
['openue HaTpus, MarHus H kene3a B
KHUCIIOpoJe. Bcemblika TepMUTHOMN
cMmecH. BsamMmopeiicTBHe — cMecH
MOPOIIKOB CEPBI U XKeje3a, HUHKA U
cepel. BzaumopelcTBue amtOMUHUA
C KHCJIOTaMHM, IlIeI04aMH M BOJOH.
BzanmogeiicTBrue xeine3a U MEIU C
xjopoM. Bszaumoneiicteue meaum ¢

KOHIIEHTPUPOBAHHOM CepHOM
KUCJIOTOM M a30THOM KHCIIOTOH
(pa3baBneHHOM u
KOHLIEHTPUPOBAHHOM ).

JlabGoparopHbie ONBITHI.

Obvacuame,
METAaJUIOB.
Ipumensmo
XUMHAYECKHX
METAaJUIOB.
O6obwamy  cUCTEMY XHUMHUYECKHX CBOMCTB
METaJUIOB KaK «BOCCTaHOBHTEIHHBIE CBOMCTBAY.
Cocmasnsamo MOJIEKYJISIpHBIE ypaBHEHUs
peaKimii,  XapaKTepU3YIOIIUX  XUMHUYECKHUE
CBOWCTBA METAJIOB B CBEeT€ Yy4YeHHs 00
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX MpoOIleccax,
a peakuud C  y4yaCTHEM  DIIEKTPOJIMTOB,
MPEJCTABIATh TAKXKE U B HOHHOM BHJIE.
Habniwooams WM onuceieams peakmMu MEXIy
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHUH.

CamocTosITensHO nposooumbs OIIBITHI,
MOJTBEPXKAAIONINE  XUMHUYECKHE  CBOMCTBA
METAIOB C COONIONCHHEM TPaBHI TEXHUKH
0e30macHOCTH

qTo TaKocC AKTUBHOCTH

pan

ero
CBOWCTB

JJIA XapaKTECPHUCTHUKHU
IMPOCTBIX BCIICCTB-

§29 yup

9,19,22
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1.B3aumojeiictBue JKeles3a c
pactBopoMm cynbhara menu(Il)

44-
45

O0mas
XapaKTePUCTHKA
[LEJIOYHBIX METAJLJIOB

CtpoeHre aTtoMOB M MPOCTHIX
BEIIECTB. 3aBHCUMOCTh (PH3UUECKUX
M XAMHWYECKHUX CBOMCTB IIEIIOYHBIX
METAJUIOB OT 3apsA/loB  SAEp HX
aToMOB.OKCHUJIBI ¥ THAPOKCHUJIBI
IIEIOYHBIX METaJIOB, HX
MOJIyYeHHUE, CBOMCTBA, IPUMEHEHHE.
Baxueimue COJIH IIEJTOYHBIX
METAJUIOB, MX 3HA4YEHHE B KMBOM WU
HEXUBOW TPUPOJE U B IKU3HHU
YJeJIoBeKa.

JdemoncTpauuu. Oxpacka miaMeHu

COCJIUHEHHSAMU IICTOYHBIX

METaJJIOB

ObvsicHsams STUMOIIOTUIO HA3BaHUS TPYIIIBI
«IIEJIOYHBIC METAJIJIbBIY.

Jlasamp OOIIYI0 XapaKTEPUCTUKY IICIOYHBIM
MeTaJulaM I10 UX IOJ0KeHHI0 B lleprnoauyeckon
cCUCTeMe XuMH4YecKux osaementoB J[. U.
Menpeneena.

Xapakmepuzosams CTpoeHUE, (PU3NYECKUE H
XHMUYECKHE CBOMCTBA INEJIIOYHBIX META/IOB B
CBETE 00I1ero, 0COOEHHOr0 U €IMHUYHOTO.
Ilpeockaszvieamsy (pu3MUecKHe W XUMUYCCKUE
CBOMCTBAa OKCHUJIOB M THUIPOKCHIOB IIEIOYHBIX
METAJJIOB Ha OCHOBE MX COCTaBa U CTPOCHUA U
MOATBEPKIATh MIPOTHO3bI ypaBHEHUSIMU
COOTBETCTBYIOIIMX PEAKIIH.
Ilposooums  pacu€Tel  TO
(dbopMynaM U ypaBHEHUSIM peaKklui,
MPOTEKAIOIINUX C YYACTUEM IIEJTOUYHBIX METAJIOB
U UX COCIUHEHUH.

XUMHNYECKUM

§30 ymp

9,14,15,
19,20

46-
47

Oouras
XapaKkTEePUCTHKA
ET0YHO3EMETBHBIX
METaJIOB

CrtpoeHue aroMOB U  MPOCTHIX
BEIIECTB. 3aBUCUMOCTh (PU3UUECKHUX
u XUMUYECKHX CBOMCTB
IIEJIOYHO3EMENbHBIX METauIOB  OT
3aps/ioB sAep ux aroMoB.OKCHUIIBI U
THAPOKCHIIBI  IEI0YHO3EMETbHBIX
METaJUIOB, UX MOJy4Y€HUE, CBOMCTBA
U TpuMeHeHue. Baxneimme cosn
IENOYHO3EMENBHBIX METAIJIOB, HUX
3HAQYEHHE B TIPUPOJE U IKU3HH
4eJI0BEKA. Kap6onatsr u
TUAPOKapOOHATHI KAJIbLIUSI.
JemoncTpanun. Oxkpacka mjiaMeHu
COETMHEHUSIMH HIETOYHO3EMENbHBIX
METAJUIOB. [ 'allleHre U3BECTH BOJIOM.
JlabGoparopHbie

O0vsicHAmMb STUMOJIOTUIO HA3BaHUS TPYIIIbI
«UIETOYHO-3EMEIIbHBIE METAILIBIY.

Jlasams o0m1yr0 XapakTepucTUKy Metamiam ITA
rpynnsl (METOYHO-3eMENIBbHBIM METallIaM) 10 UX
nosoxkeHnto B Ilepuonmyeckoil  cucreme
xumudeckux dyementoB /1. 1. Mennaeneena.
Xapaxmepusosamb CcTpoeHHE, (U3UUECKHE U

XUMHUYCCKUC CBOﬁCTBa HIéJ'IO‘-IHO-BeMeJ'IBHBIX
METAJIJIOB B CBETE OOIIEr0, OCOOEHHOIO U
CIUHUYHOTO.

Ilpeockaszvieams (pu3MUeCKHe W XUMHUYECKUE
CBOMCTBA OKCHJIOB U TMAPOKCUAOB MeTauioB 1A
TPYNITBI HA OCHOBE WX COCTaBa M CTPOCHHS WU

noomeepxcoams  TPOTHO3BI  yPaBHEHUSMHU
COOTBETCTBYIOIIUX PEAKIUM.
Ilposooums ~ pacyéTbl MO  XUMHYECKHUM

§31 ymp

9,14,15,
19,20
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onbIThl | .ITonydyeHne nzBectkoBoit | hopmynam u YpPaBHEHUSIM peaku,
BO/IbI U OTIBITHI C HEM. MPOTEKAIOIIUX C YYaCTHEM IICIIOYHBIX METAJIJIOB
U UX COCUHEHUI

48 JKéctkocTh BOJBI XKécrtkocth BOABI: BpeMeHHas U | OObACHAMb, YTO TAKOE «KECTKOCTb BOJBI. §32 ymip
crocoObI ¢ nocrosinHass. CrocoObl ycTpaneHus | Pasiuuams ~ BPEMEHHYH) M IOCTOSHHYIO
YCTpaHEHHUS BpeMeHHON KECTKOCTH. CrocoObl | KECTKOCTH BOJBI.

YCTpaHEHUS OCTOSIHHOM | [Ipednacams CcrocoObl YCTPAHEHHS KECTKOCTH
KECTKOCTU. NOHUTBHI. BOJbI

JleMOHCTpALIHUM. [Monyuenue | [lposooums,  Habniooamv U ORUCLIBAMD
XKECTKOM BOABI B3aUMOJCHCTBHEM | XUMHUCCKHH OSKCIEPUMEHT, C COOJIIOJICHHEM
YIJIEKUCIIOTO ¢ M3BECTKOBOM BOJOM. | IPaBHJI TEXHUKHU OE30IaCHOCTH.

YcrpaneHue BpeMEHHOM KECTKOCTH

KUIISTYEHUEM U J100aBKOW  COJBL

VYcrpaneHue MoCTOSHHOM JKECTKOCTH

no6aBkoi conubl. MOHUTHI U

MIPUHITUTT ux NENCTBUSA

(BuzmeopparMeHT).

49 I[IpakTuyeckas [Tonyuenue xECTKOM BOABI Ilonyuams,  cobupams W pacno3naéams | CTpP
padora Ne 6. B3aUMOJICHICTBUEM YTIIEKHUCIIOTO C yraekucnbii ra3 Obpawamscs ¢ 1a00paTOPHBIM
«Ilomyyenue KeCTKOM | U3BECTKOBOM BOJION. Y CTpaHEHHE o0opynoBaHuEM u HarpeBaTeIbHBIMU
BOJIbI U CITOCOOBI €€ BPEMEHHOM KECTKOCTH KUTITYCHHEM | TpHOOpaMU B COOTBETCTBHH C MpaBHIIAMHU
YCTpPaHEHUS» 1 100aBKO# COJbl. Y cTpaHeHue TEXHUKHU O€30IMaCHOCTH.

MOCTOSIHHOM KECTKOCTU A0OaBKOM Habniooams w  onuceieams ~ XUMUYECKUI
COJIBI. SKCIIEPUMEHT C IMOMOUIBI0 PYCCKOro (pOAHOIO)
UcnbiTanue JKECTKOM BOJBI | S3BIKA U S3BIKA XUMUH.
pacTBOPOM MBbLIA. Dopmynruposams  BBIBOABI 10  pe3yJbTaTaM
MIPOBEACHHOTO KCIEPUMEHTA.
Compyonuyams B Tpolecce  y4eOHOTO
B3aMMOJICHCTBUS MpU paboTe B TPYIIIax
50 ANIOMUHUH U €T0 CoenuHeHns alOMHMHUA B NIpUpone. | Xapakmepusoeams amomMuHdi  mo  ero | §33 ymp | 9,14,15,
COCIUHEHUS XWUMHUYECKUE CBOMCTBA aJOMUHHUS. | TOJOKEHUI0O B Ilepmogmyeckoil  cucreme 22
OcoOeHHOCTH OKCHA W THIAPOKCcHIA | XuMuueckux 3nemenToB JI. 1. Menzaeneena.
ATIOMHUHUS KaKk aM(OTEpHBIX Onucvlieamo CTPOEHHE, ¢busnueckue "
coennHennii. Baxxuenmmue coan XMMHYECKHE CBOWCTBA aJIFOMUHUS, TOATBEPK A
AMIOMHUHHUS (XJIOpU], cynbdar). MX COOTBETCTBYIOIMMH YPABHEHUSIMU PEAKLIUN.
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Hemoncrpaumnu. Komiekuus
MPUPOIHBIX COCTUHEHUIN
anmroMuHus. BuaeodparmeHTs! u
caanapl «OKCUJ aTIOMUHUS U €TI0
Moaubukauny. [Tonyuenue
amM(OTEpHOTO THIPOKCUIA
AJIOMHHUS U UCCIIETOBAHHE €ro
CBOICTB

Obvsacuamo JIBOMCTBEHHBIN XapakTep
XUMUYECKUX CBOMCTB OKCHJA M TUIAPOKCHAA
AITFOMUHHSL.

Konxpemuzuposamo ANEKTPOIUTHUECKOE
MOJIyYEHUE METAJUIOB ONKMCAHUEM IMPOU3BOJCTBA
AITIOMUHHUSL.

Yemanasnusamo 3aBUCUMOCTh obnacrei
MPUMEHEHUSI AJTIOMUHHUS W €ro CIUJIaBOB OT
CBOICTB.

Ilposooums ~ pacu€Thl  TO XUMUYECKUM
bopmynam u YpaBHEHUSIM peakiumii,
MPOTEKAIOMIUX C YYaCTHEM aJIOMHHHUS M €ro
COCTUHEHUN

3a7a4 10 TEME

Pabomams ¢ nabopaTopHbIM 000pYAOBAaHHEM H

51- Keneso u ero Oco0eHHOCTH CTPOCHHSI aTOMa Xapakmepuzoéamv — monoxkeHue  kenesa B | §34ymp | 9-
52 COEIIMHEHUs xenesa. XKeneso B mpupoze. [lepuonnueckoit cucreme XUMHUYECKHUX 14,21,18
Baxneitmue pyas! xxene3a. Okcunpl | anementoB J[. WM. MenneneeBa, ocoGeHHOCTH
LUmndposan nabopatopua | u rugpokcuas sxenesa(Il) u (11). CTPOEHHUSI aTOMa.
RELEON Comu xene3a(Il) u (I1I). Onucvieamy ~ (u3NUECKHUe U XUMHUYECKHUE
Ludporoii naTamk OOHapy)xeHHEe HOHOB KaTHOHOB CBOHCTBa xKenesa, MOJTBEPXKIast ux
AaBJICHUA JKelle3a B pacTBope. 3HaUeHUe COOTBETCTBYIOIIMMH YPABHEHUSAMH PEAKIIMIA.
COeZIMHEHUH Kenesa. Obvsacuampb HaIM4KE JABYX F€HETHYECKHX DPSJIOB
JlaGopaTopHbIe ONbBITHI. coenuHenuit xenesa Fe?* n Fe** .
1. Tlony4yeHue ruIpoKCUI0B Yemanaenuseamo 3aBUCUMOCTD obnacreit
xenesa(ll) u (111). 2.KauecTBeHHBIE | PUMEHEHHMS JKelie3a U €ro CIIABOB OT CBOWCTB.
peaKIMM Ha KaTHOHBI XkKele3a Ilposooums ~ pacu€Tbl MO  XMUMHUYECKUM
bopmynam u YpaBHEHUSAM peaxuui,
INPOTEKAIOIUX C Y4YacTHEM JKelie3au ero
COCTUHEHU.
Habniwooams WM onuceieams peakmMu MEXIy
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMUHU
53 IpakTuyeckast Pewmenne AKCIIEPUMEHTAIBHBIX | DKCIIEPUMEHTAIBHO  UCCIed08amb  CBOMCTBA | CTP 13,18,22
padora Ne 7 3aJa4 = Ha  pacHO3HAaBAHME U | METAJUIOB W HUX  COCAVHEHUM,  peIlaTh
«Pemenne [OJyYeHHE  METAUIOB M MX | DKCIEPUMEHTANIbHbIE 337aul 110 TeMe
DKCIIEPUMEHTAIILHBIX COCIMHEHU I «MetamibD».
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«MeTamab»y

HarpeBaTeIbHBIMA IPHOOPAMH B COOTBETCTBUH C
MIpaBUJIAMU TEXHUKHU 0€3011aCHOCTH.

Habnooams  cBOWCTBA  METAUIOB W HX
COEAMHEHHH U SIBJICHUN, IPOUCXOIAIINX C HUMH.
Onucvleams ~ XUMHUYECKUH  DKCIIEPUMEHT ¢
IIOMOLIBI0 PYCCKOr0 (POJHOI0) f3bIKa M S3bIKa
XAMHH.

Dopmynuposams  BBIBOABI  T10
MIPOBEACHHOTO 3KCIIEPUMEHTA
Onpeoenams (Ucxoass U3 y4eOHOM 3adaun)
HEOOXOAMMOCTh HCIIOJIb30BaHUS HAOIIIOACHUS
WJTU DKCIIEPUMEHTA

pe3yabTaTam

LBETHAsl METAJLTYPIHUs.
[Inpomeramnyprus,
TUIPOMETAILTYprus,
BJIEKTpOMETAILTYprus. JloMeHHbIN
nporecc. [lepepaboTka uyryHa B
CTalb.

DNEeKTpOIN3 pacIIaBoB.
Hemoncrpauuu. BocctaHnoBienue
Meau u3 okcuna meau(Il)
BOsI0poioM. Buneopparmentsl u
cnaiinsl «IIpon3BoaCTBO UyryHa U

METaJIOB: Upo-, TUAPO- Hu
AIEKTPOMETAILTYPTHH.

Konkpemuszuposams 3TH crocoObl TpUMepamMH U
YpaBHEHUSMH  PEAKIUA C  COCTaBJIEHUEM
ANEKTPOHHOTO OanaHca.

Onucwisams JTOMEHHBIH npouece "

JJIEKTPOJIUTUYECKOE IIOTYyYEHUE METAILIOB.
Paznuyams  4YEpHBIE W LBETHBIE  METaJUIBL,
YyT'yHBI U CTaJIU

54 Koppo3sus meramioB u | Koppo3ust xumuueckas u ObvscHamb, 9TO TAKOE KOPPO3HSL. §35 ynop
CIOCOOBI 3aLIUTHI OT AIIEKTPOXUMHYECKAs. 3alIuTa Pasnuuams XUMHYECKYIO U 3JIEKTPOXUMUYECKYIO
Heé METAJUIOB OT KOPPO3UH. KOPPO3HUH.
JeMoHCTpanum. Hnnrocmpuposamso MOHATHUS «KOPPO3H,
Komnekuus «Xummuueckue «XUMHUYECKasi KOPPO3US», «INEKTPOXUMHUUYECKas
UCTOYHUKH TOKa». Pe3ynbraThl KOPpO3Us» IPUMEPAMH.
JUIATEIBHOTO SKCIIEPUMEHTA IO Xapaxmepuzoeams ciocOObI 3alUTHl METAJIIOB
U3Y4YEHHIO KOPPO3UU CTaIbHBIX OT KOppO3uu
W3/1eJINN B 3aBUCUMOCTH OT YCJIIOBHI
ITPOLIECCOB
95- Mertannisl B IpupoJeE. Merasisl B ipupoje: B cBobogHoM | Knaccuguyuposamo dhopmbl MPUPOIHBIX | §36 ymnp
56 [onsaTue o BU/JIE U B BUJIE COEIMHEHU. COEIMHEHUI METAJUIOB.
METaJuTypruu [Tonsitue o merammyprun. Yépuasa u | Xapakmepuzoeams oOuiye crocoObl MOTydeHUs
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crann». BuneodparmMeHTsI 1 crai bl
«M3nenvs U3 4yryHa u CTaJIny.
BuneodparmenTs! u craiasl
«IIpon3BOCTBO ATFOMUHUS

Cp€abl OT XUMHUYCCKOI'O

3arpsi3HEHUST OKPY)KAIOLICH Cpebl.

3arpsi3HEHUST OKPYXKAFOIIEH CPE/IbI.

57 O06o0menre 3HaHU#M MO0 | YPOK-yIpaxHEHUE C IIpo6ooums OLIEHKY COOCTBEHHBIX TOCTHDKCHHH | 3BIL. CTP
Teme «MeTasuib» WCIIO0JIb30BaHUE CAMOCTOSITEIIbHOM B YCBOCHUU TEMBI.
paboThI MO BBHITTOJIIHEHUIO Koppexmupoeamb cBou 3HaHUS B COOTBETCTBUU
MIPOBEPOYHBIX TECTOB, 3aJaHUN 1 C IUIAHUPYEMBIM PE3YJIbTATOM
yIPaKHEHHH. Honyuams  XUMUYECKyl0 HMHQOpMAIMH U3
Pa3IMYHBIX UCTOYHUKOB.
Ilpeocmasnsms  uHPOpMAIIUIO 1O  TeMe
«Metamisl» B BuAE TaOJMIl, CXEM, OMOPHOTO
KOHCIIEKTa, B TOM YHCIE C MPUMEHEHHEM
cpeacts UKT.
58 Kontpoabnas pador Ne 3 no teme «MeTamib»
Xumus u oKpy:kaiomas cpeaa (2 1)
59 Xumuaeckas Crpoenne 3emnu: sapo, MaHTHSA, | MHmezpuposams CBEACHUS MO GU3UICCKOM §37 ynp
OpraHM3alys MIaHeThl | 3eMHas KOpa, MX XUMHYECKUH | reorpaduu B 3HAHUS O XUMHUYECKON
3emutst COCTaB. Jlutocdepa " e€ | opraHu3aIyy IIaHETHI.
XMMHYECKUM cocTtaB. MUHEpAIIBIL. o
Py b1, Ocazounbie - Xapaxmepuzoeams XUMHUYECKHUH COCTaB
reoJOru4eckux 000I04eK 3eMIIH.
[Tone3nsie HCKOIIaeMbIE.
XUMUYECKUN COCTaB FI/IILPOC(bepLI. Paznuuamo MMHEpaJIbl 1 TOPHBIE NOPOJIbI, B TOM
XUMHUYECKUH COCTaB aTMOC(EPHI. YUCIIe U PYIbI
JemoncTpanun. BuneodparmMeHTs
u cnaiiael «CtpoeHue 3emu U eé
XUMHUYECKH cocTaBy. Kosmekmus
MUHEpPAJOB W TOPHBIX  TOPOJI.
Komnnekuust «Pynsl MeTamiosy.
JlaGopaTopHbIe ONBITHI.
1. zy4enue rpaHuTa.
60 Oxpana okpyxarwmeit | UcTounuku XUMHYECKOro | Xapakmepuzoeams UCTOYHUKU XUMHUYECKOTO §38 ymip
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3arpsA3HCHUA

I'moGanbHbIC HKOJIOTUYECKUE
poOIEeMBI YeJI0BEYeCTBA!
MapHUKOBBIH 3(P(HEKT, KHCIOTHBIC
TOXKTH, 030HOBBIC JIBIPBI.
MexayHapoIHOE COTPYTHHYECTBO B
o0IacTH  OXpaHbl  OKpY’XKarolein
cpenbl oT XHUMHUYECKOTO

3arpsi3HEHUS. «3eIEHast XUMHUS.

JemoncTpanuu. BuneodparmeHTs
u cnaitabl « ' mobanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI
YEJI0BEUECTBA»

Onucviéams T100aJIBHBIE DKOJOTHYSCKUE
HpOGJIeMBI YCI0BCUCCTBA, CBA3AHHBIC C
XUMHYCCKUM 3arpsA3HCHUCM.

Ilpeonacame TyTM MUHUMU3AIUN BO3IECHCTBUS
XUMHUYECKOT0 3arpsi3HEHUSI HA OKPYKAIOIIYIO

cpeny.

IIpusooumy IIPUMEPBI MEXIyHapOIHOTO
COTPY/ZHUYECTBA B oOnactu OXpaHbl
OKpY’KaroIeu cpensl OT  XHMMHYECKOIO
3arpsi3HEeHUs

O06o0meHne 3HAHMIT 0 XMMHUH 32 KYPC OCHOBHO# 1IK0JIbI. [loAroToBKa K 0CHOBHOMY rocyiapcrBeHHOMY dk3ameny (OI'9) (7 v)

XUMUYECKUX PEAKLUU 110
pa3IUYHBIM OCHOBaHUsM. Peakiumn
HOHHOr0 oOMeHa. OKHCIUTEIBLHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

paznmuuHbIM Tpu3HakaM. CKOPOCTh XUMHYECKHX
peakuuit» B BHUAE TaOJNHI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4YHCIE€ C TpPUMEHEHHUEM
cpencts UKT.

Buinonanams TecTOBBIE 3a1aHUS 110 TEME.

61 BemectBa CrpoeHre atomMa B COOTBETCTBUU C | [Ipeocmaenisme  wHpopmauuio 1o  teme | §39ymp | 1,2,16
MOJIOKEHUEM xumuyeckoro | «[lepuognueckuit  3akon wu [lepmonuueckas
3JIEMEHTa B [Tepuonuueckoii | cucrema JI. M. Menneneesa B cBeTe TEOpUHU
CHCTEME. CTPOGHUSI aTroMa» B BHAEC TaOJHUI, CXEM,
CrpoeHre BeIIECTBA: XHUMHUYECKas | OOPHOIO  KOHCIEKTa, B TOM 4YHCIE C
CBSI3b U KPHUCTALITMUECKUE pernéTku. | npumenenuem cpeacts MKT.
3aBUCHMOCTH CBOWCTB | Bvinonusame TECTOBBIE 3a/1aHUS IO TEME.
00pa30oBaHHBIX snemenrtamu | Ilpeocmasnsams nHPopMaiuio no teme «Buspl
NPOCTBIX  BemecTB  (METauIoB, | XUMHUYECKHUX CBS3€H M TUIBI KPUCTATUIMUECKHX
HEMETA/UTOB, OJaropoJHBIX TIa30B) | PEMIETOK. B3aMMOCBA3b CTPOECHUS U CBOICTB
OT TIOJIOKEHUS  DIEMEHTOB B | BEIIECTB» B BHJIE TA0JIUILI, CXEM, OIIOPHOTO
[Teproanueckoii cucreme. KOHCIIEKTa, B TOM 4YHCIE C TNPUMEHEHHUEM
Tunonorus nHeoprannyeckux | cpeacts MKT
BEIIECTB, JIEJICHHE MX Ha KJIacChl U
rpynunsl. [IpencraBurenn
62 Xumnueckue peakiuu | [IpusHaku U yclioBUsI MPOTEKAHUS Ilpeocmasname  unpopmanmio 1o  Teme | §40ymp | .
XUMHYECKHUX peakiuid. Tunomorus «Knaccudukamnuss XUMHYECKMX peakuuid 1o 6,8
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Xapaxmepu306ambOKUCIATEIbHO-
BOCCTAaHOBUTEJbHBIE PEAKLIUU, OKUCIUTEID U
BOCCTaHOBUTEb.

Omauuame 3TOT TUN PEAKLUN OT peaKIuii
oOMeHa.

3anucvléams ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUH C IOMOILBIO
3JIEKTPOHHOTO OanaHca

63-
64

OcHOBBI
HEOPTraHUYECKON
XUMUU

XUMHYECKUE CBOMCTBA
BEILIECTB.

XapakTepHble XUMHUYECKUE
CBOICTBa COJICOOPa3yIOIINX
OKCHJIOB, THAPOKCUIOB (OCHOBAHU,
KHCJIOT u aM(OTEPHBIX

THAPOKCHJIOB), COJICH

IMPOCTBIX

Xapakmepuzosams  oOmue, OCOOCHHBIE U
WHMBUIYAIbHBIC CBOWCTBA KHCIIOT, OCHOBAHUH,
COJieii B CBETE TEOPHH AJICKTPOJIUTUYCCKON
JICCOIIMAITUH.

Apeymenmupoeams BO3MOKHOCTh TIPOTEKAHUS
XUMHYECKHUX PEAKIIMI B pacTBOpax
AJIEKTPOJIMTAX UCXOSI U3 YCIOBHUH.
Knaccughuyuposams HeopraHUYECKHE BEIIECTBA
10 COCTaBY U CBOKMCTBAM.

IIpusooums IpUMeEpHI PEICTABUTEICH
KOHKPETHBIX KJIACCOB U TPYIII HEOPTaHUYECKUX
BEIIECTB

§41 ymp

9-12,19

65

[ToBTOpEHME U
0000IIIcHHE T10 TEME.
IToaroroBska k
KOHTPOJIbHOM paboTe

TectupoBanue, penicHue 3a1a4 u
BBIITOJIHEHUE YIPAKHEHUH 110 TEME

Buvinonnams TecThl U yIpaxKHEHUS, peulamas
3aJ1a4M 110 TEME.

1Iposooums olleHKYy COOCTBEHHBIX TOCTHKEHUI
B YCBOEHUU TEMBHI.

Koppexmupoeamb cBOM 3HaHUS B COOTBETCTBUU
C TUTAHUPYEMBIM PE3YITHTATOM

66

KonTtpoubnas padora Ned4 «ATorosasi o Kypcy 0CHOBHOM LIKOJIbD)

67

AHanm3 KOHTposIbHOU paboThl. [loBeneHre UTOTOB TOIa.

68

peseps
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MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVTAHE

®enepanbHbli TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT NpeAyCMaTpUBaeT U3yYeHUE Kypca
XMMHHM B OCHOBHOM IIKOJI€ KaK COCTaBHOM YacTH mpenMeTHOH oOnactu «EcTecTBeHHOHaydHbIE
IPEIMETHI».

Kypc xumuu B 8—9 kiaccax paccuuTaH Ha 2 yaca B Heneno B oobeme 140 ydeOHBIX 4acoB.
N3ydyenne 3Toro Kypca JaeT BO3MOKHOCTb BBIIIYCKHMKY OCHOBHOM IIKOJbI ycnemHo caate OI'D mno
XMMHUH KaK IpeaMeTa 110 BEIOOpY.

[Ipemiaraemelii Kypc, XOTS M HOCHT OOIICKYJIBTYpHBIH XapakTep W HE CTaBUT 3ajJady
po¢eCCHOHATIBHON NOArOTOBKH 00Y4YaIOUIMXCs, TEM HE MEHEee, [T03BOJISIET UM OIPENIEIUTHCS C BEIOOPOM
npoduiis 00ydeHus B CTapILei IIKoJIe.

YYEBHO-METOANYECKOE OBECIIEYHEHHE

YMK «Xumust. 8 kiracce

1. Tabpuensa O. C. Xumus. 8 xiacc: yuyeOHHK st oOmieoOpasoBarenbHbix opranuzanuii / O. C.
INa6puensa, U. I'. Octpoymos, C. A. Cnaako. — M.: [Ipocsemienne, 2019

2. Tabpuensa O. C. Xumusa. Meroauueckoe mocobue mns 8 kiacca ydyeOHoe mocobue s
obureoOpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, 1. B. Akcénosa, 1. I'. OctpoymoB. —
M.: IIpocBemienue, 2019

3. Taopuensa O. C. Xumusa. COOpHUK 3amady M ynpakHeHUH. 8 kiacc: ydeOHOe mocobue st
obmeobpaszoBarenbubix opranmzanuii/ O. C. 'abpuensn, U. B. Tpurybuak M.: [Ipocsemenue,
2019

4. Tabpuensa O. C. Xumus. Terpangs i 1a00paTOPHBIX OIMBITOB U MPAKTHYECKUX padoT. 8 Kiacc:
yaeOHoe rocobue miis obmeoodpazoBaTenbHbix opranuszanuii / C. 'abpuensn, U. B. Akcénona, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. Tabpuensu  O. C. Xwumwmsa. PabGouas Tterpagp. 8 kiacc: yuebOHoe mocobue i
obmeoOpa3zoBarenbHblx opranuzanuii / O. C. 'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocBemenue, 2019

YMK «Xumus. 9 xmace»

1. Ta6puensa O. C. Xumusa. 9 knacc : yueOHUK i oOmieo0pa3oBaTenbHbix opranuzamuii / O. C.
[Na6puensy, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemienne, 2019

2. T'adbpuensa O. C. Xummsa. Mertogmueckoe mocobme mist 9 kmacca: yde0. mocoOue amst
obmeobpazoBatenbHbix opranuzaiuii / O. C. 'abpuensn, U. B. Axcénosa, U. I'. OctpoymoB. —
M.: IIpocBemienue, 2019

3. Taopuensa O. C. Xumusa. COOpHUK 3a7mad W yNpaxHEHWH. 9 Kimacc : ydeOHOe mocodwe s
oOmeobpa3zoBarenbhbix opranuzanuit/ O. C. I'abpuensn, 1. B. Tpury6uak. M.: [Ipocsemienue,
2019

4. Tabpuensu O. C. Xumus. Tetpaap 1i1st 1aO0paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 9 kiacc :
yuebHoe nocobue s obrieodpasoBarenbHbix opranuzanuii /O. C. I'abpuensH, U. B. AkcéHosa,
N.T. OctpoymoB. — M.: Ilpocsemenue, 2019

5. Tabpuensa O. C. Xumus. PaGodas terpans. 9 kiace : yaeOHOE mocoOue s
obmeobpazoBatenbHbIx opranuzammii / O. C. I'abpuensn, C. A. Cnankos, U. T'.
OctpoymoB. — M.: [IpocBemenue, 2019



TOUYKA \!POCTA

Hugpopmayuonnsie cpeocmea
NutepHeT-pecypcbl
1. http://www.alhimik.ru IlpencTaBiaeHbl pyOpHKH: COBEThI AOUTYPUCHTY, YIUTEIIO XUMUH,
CIIPaBOYHUK (OYCHB OOJIbIIast 0A00pKa TAOIHI M CIIPABOYHBIX MaTEPUAJIOB), Becelas XUMHUsl, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKHUX CBEIICHUI).
2. http://www.hij.ru XKypaan «Xumus v )H3Hb)» TOHSATHO U 3aHUMATEIBHO PACCKa3bIBaeT 000 BCEM
HUHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MHPE, B KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html DiexTponHsIii xkypHan « XUMUKHA U XUMHESI», B KOTOPOM
IPEIICTABICHO MHOXKECTBO
OIIBITOB 10 XUMHUH, 3aHUMATEIbHON HH()OPMAIIHH, TO3BOJISIOIICH YBIICUb YYCHUKOB SKCIIEPUMEHTAIBHOI
YaCThIO MPEIMETA.
4. http://c-books.narod.ru BceBozamoskHast TUTEpPaTypa 10 XUMHH.
5. http://www.drofa-ventana.ru M3BectHoe u3aaTrenbCTBO y4eOHO# auTepaTypbl. HOBUHKH HaydHO-
HOMYJISIPHBIX M 3aHUMATEIBHBIX KHHT TI0 XHUMHH.
6. http://1september.ru XXypuan ans yunrteneii u He ToJIbKO. bobiioe KomuyecTBO paboT yU4EeHUKOB, B
TOM YHCIIC U HCCIIEOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIHA TOPTal CO CCHUIKAMU Ha
o0pa3oBarelibHbIe CaliThl IO XUMHH.
8. www.periodictable.ru CoopHuKk craTell 0 XMMHYECKUX JJIEMEHTAX, WILTFOCTPUPOBAHHBIN
3KCIICPHMEHTOM
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