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I. IOSACHUTEJIBHASA 3AIIMCKA

Pabouvast mporpamMMa OCHOBHOTO OOIIIETO OOpa30BaHUS MO XMMHUHU COCTABJICHA HAa OCHOBE
@enepalibHOTO  TOCYJApPCTBEHHOTO  00pa30BaTEIbHOTO  CTaHAApTa OCHOBHOIO  OOIIEro
o0Opa3oBaHUs, YTBEPKIACHHOTO NpHUKa3oM MUHUCTEpCTBA 00pa3oBaHUsS W Hayku Poccuiickoit
®enepannn ot 17 nexadps 2010 r. Ne 1897 (B penmakiuu npuka3zoB MunoopHayku Poccum ot
29.12.2014 Neo 1644, or 31.12.2015 Ne 1577) u amtopckoit paboueit mporpammber O.C.
I'abpuensna, C. A. CnaakoBa, onyOJIMKOBaHHOW B cOOpHUKe «Xumus. [IpumepHbie pabouune
nporpammsbl. Ilpeamernas nunust yueOnukoB O. C. I'abpuensina, M. I'. Octpoymona, C. A.
CnankoBa. 8—9 kmaccel: yueOHOe mocobue st o0meoopasoBaTenbHbIXx opranusanuii / O. C.
I'abpuensH, C. A. CnagkoB — M.: IIpoceenienue, 2019».

PaGouas nporpamma HarpaBiieHa Ha IOCTHXKEHUE CIEAYIOLUX LIeTeil:

* @opmuposanue y ydaluxcs UEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

* Pazeumue  TO3HABATEINbHBIX  HMHTEPECOB, HHTEJUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH ywaliuMxcsi B IIpollecce H3Y4YEHHMs] XHMHUYECKOM Hayku M €€ BKjIaja B
COBPEMEHHBIM HAay4YHO-TEXHUYECKUIl Tmporpecc; (GOPMUPOBAHHWE BaXHEHIIUX JIOTHUECKUX
ornepanuil MbIIUIEHUS (aHaIU3, CUHTE3, 0000IlEHME, KOHKpETU3allus, CpaBHEHHWE U Jp.) B
Mpolecce MO3HAHUS CUCTEMbl BRKHEUIINX MOHATUN, 3aKOHOB M TEOPUH O COCTaBe, CTPOCHUHU,
CBOICTBaxX M NPUMEHEHUU XUMUYECKUX BEILECTB.

* Bocnumanue y0ex1EHHOCTH B TOM, YTO IPUMEHEHHE MMOJTYYCHHbBIX 3HAHUNA U YMEHUU T10
XUMHH SIBIIIETCS OOBEKTHBHOW HEOOXOJMMOCTBIO JIJIsi Oe30macHOM padOThI C BEMIECTBAMH U
MaTepuaiamMu B ObITY U Ha IPOU3BOJICTBE.

» IlIpoexmuposanue u peanuszayusa BbITYCKHUKAMH OCHOBHOM IIKOJBl  JIMYHOU
o0Opa3oBaTenbHON TpaekTopuu: BbIOOp mpodumis oO0ydyeHHs B CTaplield IIKOJe WU
POQECCHOHAIBHOTO 00pa30BaTEIbHOTO YUPEIKIACHHUS.

* Ognaoenue K104egbimu KOoMnemeHyuamu: y4eOHO-1103HaBaTEIbHBIMH,
MH(OPMaLlMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKaTUBHBIMH.

JlanHas pabovas mporpamMma OpPHUEHTHPOBaHA Ha OCBOEHHE OOYYaIOIIUMHCS OCHOB
HEOpPraHMYEeCKON XUMHUU M KpaTKO€ 3HAKOMCTBO C HEKOTOPHIMH MOHATUAMH U OOBEKTaMH
OpraHM4ecKoil XMMHH, (HOpMUpPOBAHHE KYJIbTYpbl 0€30MACHOTO M IKOJIOTHYECKH TPAMOTHOTO
oOpailleHuss ¢ XMMHMYECKUMHU OOBEKTaMHU. 3HA4YUTENbHAs pPOJb OTBOAUTCA XUMHYECKOMY
HKCHEPUMEHTY: HPOBEICHUIO TMPAKTHUECKUX PabOT M J1aOOPaTOPHBIX OIBITOB, (DUKCAIMH M
aHAIN3Y WX PE3yJbTaToOB, COOIIOAEHUIO HOPM U IpaBHJI 0e30macHOM padOThl B XMMHUYECKOM
KaOHuHeTe.

Peanu3zanus nanHoil pabodeld mporpaMMsbl B Ipoliecce 00ydeHus MO3BOJIUT 00y4aromuMes
MOHSTH POJIb ¥ 3HAYEHHE XUMHH CPEIH APYTUX HAYK O MPHUPOJIE, T. €. PACKPHITh BKJIAJ XUMHUH B
(dbopMUpOBaHUE IIEIIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

IIpu peanuzanuu pabGoyeil HporpaMMbl HUCHOJNB3YIOTCS IMEAArOTHYECKUE TEXHOJIOTHH:
Npo0JIEMHO-THAIOTHYECKas,  KPUTUYECKOTO  MBILIUICHUS,  TNPOEKTHOM  JeATEIbHOCTH,
UH(POPMALIMOHHO-KOMMYHUKAIMOHHAs, KEWUC-TEXHOJIOTUS, TEXHOJIOTUS MUHHU HCCIIEIO0BaHUS,
MPOJAYKTUBHOI'O YTEHUS, TEXHOJIOTMH OLEHUBAHUS 00pa30BaTeNbHbIX TOCTHKEHUH.

OcHoBHO# (hopMOIi OpraHu3zalyu yueOHOTO Mpoliecca SBISETCs KIACCHO-ypOUYHasi CUCTeMa
C UCMOJIb30BaHUEM HHJWBUIYATbHBIX, TPYIIIOBBIX, MAPHBIX, (POHTANBHBIX (OPM OpraHHU3alNU
y4eOHOT0 Tporecca.

Hacrosmas nporpamma 6 8—9 kznaccax paccuntaHa Ha 2 yaca B Heleno B o0beme 136
y4eOHBIX YacoB 3a CYET COKpaIlleHHUs 4 4yacOB Pe3epBHOIO BPEMEHHU M3 aBTOPCKOM MPOrpamMMbl.
N3yuenune 310ro Kypca JaeT BO3MOKHOCTh BBIITYCKHUKY OCHOBHOW HIKOJIBI ycnemHo caate OI'D



[0 XUMUU KaK IPeIMETa 10 BBIOOPY.
Pabowass mporpamMma OpHEHTHpOBaHa Ha WCIOJB30BAaHHEC Y4YeOHHKOB BKIIFOYCHHBIX

B (enepalbHBIN MepeueHb y4eOHHKOB, PEKOMEHIYEeMbIX K HMCIOJIb30BAaHUIO TPU pealu3aluu
UMEIOIINX FOCYIaPCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeNIbHBIX MPOrPaMM HAYaIbHOTO OOIIIEro,
OCHOBHOTO  0O0ImIero, cpeaHero oOmero  o0pa3oBaHMs,  YTBEPXKICHHOTO  IPUKA30M
Mumnrnpocsemmenus: Poccun ot 28.12.2018 Ne 345 (B pemakmuu mpukaza MUHIPOCBEIICHHS
Poccuu ot 08.05.2019 No233):
1. Tabpuensa O. C. Xumus. 8 xnacc : yued. mist obmeobpa3osar. opranuzamuit / O. C.
IMabpuensu, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocBemenue, 2019
2. Tabpuensn O. C. Xumus. 9 kmacc : yueO. mansa obmeoOpasosar. opranuzammii / O. C.
IMa6puensu, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocBemenue, 2019

KoHTpons 00pa3oBaTeNbHBIX pE3yJdbTaTOB IPEIyCMaTPUBAET IPOBEICHHE BXOJHBIX,
TEMaTUYECKHUX, UTOTOBBIX KOHTPOJBHBIX PA0OT U MPAKTUUECKUX padoT. [ TeKyIero KOHTPOIs
C Y4EeTOM OCOOCHHOCTEH Kiacca IJIAHUPYIOTCS TEKYIIUE CaMOCTOSTEIbHBIE W IPOBEPOUYHBIC
paboTel B paMKax KaXJAOW TeMbl B BHJAC (parMeHTa YpoKa, a TaKXKe YCTHBIM OIpoc
(cobecenoBanme), AUCKYCCHsI, BBIOJHEHHE JIAOOPATOPHBIX OIBITOB, CAaMOCTOSTEIIbHAS paboTa
00YYaOMIUXCS ¢ Pa3IMYHBIMA UCTOYHUKAMH X UMHUYECKOH MH(POPMAITUH.

st TIpoBelleHUS TEKYIIEro W HWTOTOBOTO KOHTPOJISI: KOHTPOJBHBIX, MPOBEPOUYHBIX U
CaMOCTOSITCNILHBIX ~ pabOT 1O OCHOBHBIM TEMaM Kypca  HCIOJB3YIOTCS  CICIYIOLIHE
METOAMYECKHE TOCOONSI:
1. I'a6puensu O. C. Xumus. Meroauyeckoe mocodue s § kiacca: yueOHoe nocodue uis
obmeoopazoBarensHbix opranm3anmii / O. C. Tabpuensn, U. B. Akc€nosa, 1. I'. OctpoymoB. —
M.: [Ipocsemenue, 2019.
2. labpuensa O. C. Xumusa. COOpHUK 3a7ad U YIpaKHEHUH. 8 Kiacc: ydeOHOe mocooue
st obmeoOpa3oBatenbubix opranmzanuii / O. C. TI'abpuensn, WM. B. Tpurybuak. — M.:
[Tpocsemienue, 2019.
3. INabpuensu O. C. Xumus. Meronuyeckoe nocodue s 9 knacca: yuaeOHoe mocobue s
obmeobpazoBarenbHbix opranuzanmii / O. C. 'abpuensn, U. B. Axcénosa, U. I'. OctpoymoB. —
M.: ITpocBewienue, 2019.
4. lNabpuensu O. C. Xumus. COOpHUK 33724 U yHOpakHeHUH. 9 kiacc: yueOHOe mocolue
g obmeoOpa3oBarenbHblx opranuzauuit / O. C. I'abpuensn, U. B. Tpurybuak. — M.:
[Tpocsemienue, 2019.



Pacnpenenenne uyacoB aBTOPCKOM MporpamMmbl W pabouell mporpaMmbl  OCHOBHOTO
oOuiero obpaszoBanus §8-9 kiacc 6a30BbIN ypOBEHb IPUBEIEHO B Ta0IHIIE:
8 kiace
KonnuectBo yacos
Tema Ilo aBTOpCKOM ITo paboueii | IIpakruueckux,
mporpaMme mporpaMme KOHTPOJBHBIX padoT
O. C. I'abpuensna,
C. A. CnankoBa
IL.P. Nel,2-
IIepBoHauanbHble XUMUYECKUE IOHATHS 20 20 KP. Nel
Baxwueiimue mnpenctaBUTeNd  HEOPTAaHUYECKHUX I1.P. Ne3.,4,5
BemecTB. KoauuecTBeHHbIE OTHOIICHUS B XUMUU 17 17 K.P. Ne2
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COEIMHEHHI 10 10 ILP. Ne6
K.P. Ne3
Ilepuonuueckuii 3akoH u [lepuoguueckas cucrema
xuMmudeckux 3imemenToB /. . MenneneeBa u 9 9
CTPOCHHUE aTOMA.
Xumuueckas CBS3b. OKHUCIUTENBHO- 8 8 K.p. Ne4
BOCCTAaHOBUTEIFHBIC PEAKIIHN
O6oOmenne W cuUcTeMaTH3alWsd MaTepuana 8 0 4 +K.p. Ne5
KJacca.
Peseps 6 0
Hroro IL.p Ne6
70 68 K.p. Ne5
9 kJaacce
KonugectBo gacos
Tema ITo aBTOpCKOI ITo paGoueit | [IpakTudeckux,
nporpaMme nporpaMme KOHTPOJIBHBIX PaboT
O. C. T'abOpuensHa,
C. A. CinagkoBa
IToBTOpeHue u 0000IIECHHE CBENEHUA MO Kypcy 8 5
Kjlacca. XUMUYECKUE PEAKIIMH. 5
XUMHUECKHE PEaKIUU B pacTBOPax 10 ILP. Nel
10 K.P. Nel
Hemeramist 25 2542 gﬁjﬁé 3,45
II.P Ne 6,7
Mertams 17 17 K.P. Ne 3
XUMUS U OKpY’Karolas cpeja 2 2
OO6o01IeHre 3HaHWI TI0 XUMUHU 32 KypC OCHOBHOM K.P. Ned4
LIKOJIBI. [HoaroroBka K OCHOBHOMY | 7 7
rocyAapcTBeHHOMY k3aMeHy (OI'D)
Peseps 4 0
Hroro ILP. Ne7
70 68 K.P. N4

B Tedenmne ocroeHus O6y‘-IaIOH_II/IMI/IC$I XHMHUHU Ha 0a30BOM YPOBHE BO3MOXXHbBI U3BMCHCHUA

o0beMa KOJIMUECTBAa 4acOB Ha HU3YUCHUC TCM IIPpOrpaMmbl, B CBA3H C COBIIAACHHUCM YPOKOB

pacniucanusg C MpasgHUYHBIMU  JTHSIMH,

CpOKaMH TIPOBEICHHUS KaHUKYd W JIPYTUMHU
0COOEHHOCTSIMU (DYHKIITMOHHPOBAHUS 00Pa30BATEIHFHON OPTaHU3AIIUN YIPEKICHUSI.




I1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA

ITo 3aBepiIeHNH Kypca XUMHH Ha 3Tare OCHOBHOT'O OOIIET0 00pa30BaHMsI BBITYCKHUKH
OCHOBHOM IIKOJIBI J1OJKHBI OBJIA/IETh CIEAYIOIIUMHU PE3yIbTaTaMU:

I. Jluunocmmuuie pesyromamol:
1) ocosnanue cBOel STHUYECKOW INPHUHAUIEKHOCTH, 3HAHME MCTOPMM XHMUU M BKJIaJa
POCCUICKON XMMHUYECKON HAYKHU B MUPOBYIO XUMHIO;
2) ¢opmupoeanue OTBETCTBEHHOTO OTHOWICHHS K IIO3HAHWIO XWMHH; TOTOBHOCTH H
CIIOCOOHOCTH OOY4YaloOIIMXCS K CaMOPa3BUTUIO M CamMO0O0pa30BaHUI0 HA OCHOBE H3YYEHHBIX
(aKTOB, 3aKOHOB M TEOPUH XMMHHU; OCO3HAHHOTO BBIOOpPA M IOCTPOCHUE HHIMBUAYAJIbHOU
00pa30BaTeNbHOI TPAaeKTOPUH;
3) gopmuposanue 1EINOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, HEOTHEMJIEMOH 4YacThIO
KOTOPOM SIBJISIETCS XUMUYecKasi KapTUHA MUDA;
4) o6radenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HayKu H
0OIIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMUYECKUM;
5) oceoenue couuanbHBIX HOPM, NPABWI IOBEIEHHs, poield M (GOopM COUMAIBHOW KHU3HH B
collMyMe, MPHUPOAE W YAaCTHOW KU3HU HA OCHOBE DKOJIOTUYECKOM KYNbTYpPbl M 0€30IacHOro
oOpallieHus ¢ BEIIeCTBaMU U MaTepualaMu;
6) @opmuposanue KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOIIEHHWHU CO CBEPCTHUKAMH H
B3pOCIIBIMM B Ipolecce  0o0pa3oBareibHOW,  OOIIECTBEHHO  IOJIE3HOW,  y4eOHo-
HCCJIEIOBATEIbCKOM, TBOPUECKOM U IPYTHX BUJOB AEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

1I. Memanpeomemmnuie pe3yivmamal:
1) onpedenenue ueneit cobCTBEHHOro OOyuYeHHs, MOCTAHOBKA M (POpMynHpoBaHUE IJs cels
HOBBIX 33/1a4;
2) nnanuposanue TyTEH JOCTHKEHHMs HKEJaeMOoro pesyibTaTta oOOydeHHMs XHMMHH Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAILHOTO XapaKTepa;
3) coommuecenue CBOMX NEUCTBUH C MIAHUPYEMBIMU PE3YIbTaTaMH, ocyujecmeaienie KOHTPOIIS
CBOEH JeATENIbHOCTH B IMpOIecce AOCTHKEHUs pe3ylibTaTa, onpeodenenue CnocoOOB NeHCTBHIM
IPY BBIMOJHEHUH JJAOOPAaTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUHM C MTPABUIAMH TEXHUKU
0€30I1aCHOCTH;
4) ompeoenenue MCTOUHUKOB XMMHUYECKOM WHGOpMalMU, MOJyYeHHE M aHAIU3 e, CO3/laHue
MH(OPMaLMOHHOTO IPOAYKTA U €r0 MPEe3eHTaLuUs;
5) ucnonv3zoarue OCHOBHBIX MHTEIUICKTYalIbHBIX OMEpalfil: aHaIM3a U CUHTE3a, CPAaBHEHUS U
CUCTEMAaTH3allK, 0000IIEHNs U KOHKPETU3AllUH, 6bls61eHIe TIPUIMHHO-CIIEICTBEHHBIX CBSA3EH U
nocmpoenue JOTHIECKOI0 PACCyXIEHUS U YMO3aKIIIOUeHUs (MHIYKTUBHOTO, JETyKTUBHOTO U IO
AQHAJIOTMH) HA MaTepHualie eCTECTBEHHO-HAYYHOI'O CO/IEP KaHMUS;
6) ymeHue co3llaBaTh, IPUMEHATh U IPeoOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETH M CXEMBI JJIs
pelieHus: yueOHbIX U [T03HABATENIbHbBIX 3a/1a4;
7) ¢gopmuposanue ¥ pazeumue SKOJOTHUECKOTO MBIIUICHUS, YMEHHE IPHUMEHATh €ro B
MO3HABATEIbHON, KOMMYHUKATHBHOM, COLMalIbHOW TMpakTUKe U  IpodecCHOHATbHOM
OpHUEHTAINH;
8) eenepuposanue nieit 1 oNpeieNeHne CpeiCTB, HEOOXOAUMBIX JIJISl UX peaTH3alu.

II1.IIpeomemmnvie pe3ynomamol

BbInyCKHUK Hay4YuTCH:

® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAOIIOJCHUE, HU3MEpEHHe,
HKCIIEPUMEHT;

® OIUCHIBATh CBOWMCTBA TBEPIBIX, JKUIKUX, a3000pa3HbIX BEILECTB, BBIACIAA HX
CYILECTBEHHBIC IIPU3HAKY;

® DAacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKMX IIOHATHM «aTOM», «MOJIEKYJIay,
«XHMHMYECKUH DJIIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XMMHYECKas peaKkLus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUH;

® DPaCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;



pa3ianyaTh XUMAYECKUE U (PU3HUECKUE SIBICHHUS;

Ha3bIBaTh XUMUYECKHUE 3JIEMEHTHI;

OTIPEIeNIATh COCTaB BEUIECTB M0 UX (hopMyiaMm;

OTIpeeNATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COSIUHEHUSX;

® OMpeAeNsaTh THUI XUMHUUYECKUX PEaKIIHii;

® Ha3bIBaTh MPU3HAKU U YCIOBUSI MPOTEKAHUS XUMHUYECKUX PEaKLIU;

® BbIIBJIATH MMPU3HAKU, CBUACTCIILCTBYIOIIUEC O MPOTCKAaHUU XUMHYECKOM pCaknuun 1mpu
BBIINTOJTHECHHUHN XUMHUYCCKOI'O OIIbITA,

® COCTaBIATH (POPMyYJIbI OMHAPHBIX COSAMHEHUI;

® COCTaBJIATh YPAaBHEHMS XMMUYECKUX peaKIuii;

e co0mroaaTh NpaBuiIa 6e30nacHOi padOThI IPH IPOBEIEHUH OIBITOB;

® [10J1b30BaThCs JJAOOPATOPHBIM 000PYIOBAHUEM U IIOCYI0M;

® BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BEIIECTB;

® BBIYHCIISTH MACCOBYIO JJOJI0 XUMHUYECKOTO JIEMEHTa 10 (POpMYIIe COSAMHEHUS;

® BBIYHCIATH KOJMYECTBO, 00BEM MIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00BEMY, Macce
pEareHToB WU MPOIYKTOB pPeaKIH;

® XapakTepHU30BaTh (PU3NUYECKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOa
U BOJIOPO/Ia;
10JIy4yaTh, COOMPATh KUCIOPO U BOAOPOL;
pacIio3HaBaTh OINBITHBIM IYTEM Ia3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;
pacKphIBaTh CMBICII 3aKOHa ABOTa1po;
PaCKpBIBATh CMBICI MMOHATHH «Ter1oBOH 3(h(PeKT peakun», «MOJSPHbII 00BeM»;
XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOIbI;
PACKPBIBATE CMBICII ITOHATHA «PaCTBOP»;
BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI € ONPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA;
Ha3bIBaTh COCAUMHCHUSA N3YUCHHBIX KJIIACCOB HCOPTAHNYCCKUX BCIICCTB,

® XapaKTCpU30BaTb (1)I/I3I/I'-I€CKI/I€ M XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHIOB, KUCIIOT, OCHOBAHUI, COJIEH;

® OIpeAeIATh NPUHAJIEKHOCTh BEUIECTB K ONPEIEIICHHOMY KJIaCCy COESUHEHMI;

® COCTaBJIATH (OPMYJIBI HEOPTAHUUECKUX COCAMHEHUN N3YYEHHBIX KIJIACCOB;

® [IPOBOJUTH OMBITHI, MOATBEPKAAOIINE XUMUUECKUE CBOMCTBA N3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

® Pacno3HaBaTh OIBITHBIM IIYTEM PAaCTBOPHI KUCIOT U IIET0YEH 110 U3BMEHEHUIO OKPACKH
WHJIUKATOPa;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXIY KJIacCaMU HEOPTraHUYECKUX COEIMHEHMUIA;

e packpsiBaTh cMbIch [leproanueckoro 3akoHa /1. 1. Menpaeneena;

e OOBACHATH (U3NYECKUH CMBICT aTOMHOIO (IOPSAAKOBOTO) HOMEpa XHMHYECKOTO
AJIEMEHTA, HOMEPOB IPYMIIbI U Ieproaa B nepuoandeckon cucreme J1.J1. Menneneesa;

® OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHSI aTOMOB, CBOMCTB SJIEMEHTOB B
npejenax MajiblX IEPUOJI0B U TJIaBHBIX MOATPYII;

® XapaKTepH30BaTh XUMHYECKHE JJIEMEHTHI (0T BOJOPOJA IO KalbIlHsi) HA OCHOBE HMX
MoJIOKeHUs B mepuoamueckoit cucreme JI. M. MenzaeneeBa U OCOOCHHOCTEH CTPOCHHS HUX
aTOMOB,;

® COCTaBJIATh CXEMBI CTPOEHUS aTOMOB IEPBbIX 20 3JIEMEHTOB NEPUOANIECKON CUCTEMBI
J1. 1. MeHnaeneena;

® DPaCKphIBaTh CMBICI OHATHI «XUMHYECKas CBA3BY, «QIEKTPOOTPHULATEIIBHOCTDY;

® XapaKTepW30BaTh 3aBUCHMOCTh  (U3WYECKUX CBOMCTB  BEHIECTB OT  THIIA
KPUCTAJUIMYECKOU PEIIETKY;

® ONpenessATh BUJ XUMUYECKOU CBSI3M B HEOPTAHMYECKUX COCAMHEHUSX;



e U300pakaTh CXEMBbI CTPOCHHUS MOJIEKYJ BEIIECTB, 0OpAa30BaHHBIX PA3HBIMU BHJIAMHU
XUMHYECKHX CBI3EH;

® DACKpBIBaTh CMBICI TIOHSATUNA «HOH», «KATHOH», «AHUOH», <(OAJICKTPOJIHTHI,
«HEIJICKTPOJIMTEIY, «3JICKTPOJIUTHICCKAS TUCCOLHALINS», KOKUCITUTENbY, «CTCIICHb OKUCICHHS,
«BOCCTaHOBHTEIIbY, KOKHCIIEHHEY, «BOCCTAHOBJICHUEY;

® OMpeAeNsATh CTEIICHb OKUCIICHUS aTOMa JJIEMEHTa B COSIMHEHUU;

® DPACKPBIBaTh CMBICII TEOPUH JICKTPOITUTHYCCKOMN JTUCCOIUAINY;

® COCTaBJISATh YPABHCHHS JICKTPOIMTHYCCKOMN TUCCOLUAIIMN KUCIIOT, IISJIOYeH, COJICH;

® OOBSCHATH CYIIHOCTH MPOIECcCa dMEKTPOTUTHUSCKON JUCCOIUAIIIN U PEAKITHIA
HOHHOI'0 0OMEHA;

® COCTaBJIATh MOJHBIC M COKPAIIEHHbBIC HOHHBIC YPABHCHHS peakiuii oOMeHa;
OIPECIIATh BO3MOXKHOCTh MPOTEKAHMSI PEaKIIii HOHHOTO OOMEHa,
MIPOBOJMTH PEAKITUH, TTOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTaB PAa3IUYHBIX BEIICCTB;
OTIPE/ICIIATH OKUCIIUTEh U BOCCTAHOBUTEIIb;
COCTaBIISITh YPABHEHUS OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA,
Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;
KJIACCHU(UITUPOBATH XUMUICCKUE PEAKIIUU TI0 PA3TNIHBIM IIPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMU
HEMETAJLJIOB;

® TIPOBOJHTH OTBITHI IO MOTYICHHUIO, COOMPAHUIO U U3YUCHUIO XUMHUYECCKHX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIICKUCIIOrO ra3a, aMMHUAKa,

® PpaCIO3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIbINA I'a3 U aMMHUAK;

® XapaKTepH30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM H CBOMCTBaMHU
METaJIJIOB;

® Ha3bIBaTh OPTaHMYECKHE BEIECTBA IO WX (hopMmylie: METaH, 3TaH, STUJICH, METAHOII,
9TAHOJ, TJHWIEPHH, YKCYCHAas KHUCJIOTa, aMHUHOYKCYCHasl KHCIIOTa, CTEapWHOBas KHUCIIOTa,
OJIEMHOBAs KUCJIOTA, TJIFOK03a;

e OIICHWBATH BIIMSHUE XUMHUYECKOTO 3arps3HCHUS OKPYKAIOMIEH Cpelbl Ha OpPraHU3M
YeJI0BEKa,;

® TPaMOTHO OOpalaThCs C BEHIECTBAMH B ITOBCEIHEBHOMN KU3HMU;

e OMNpeAensiTh BO3MOXXHOCTh TPOTEKAHUS peaklMii HEKOTOPBIX MpeACTaBUTeNeH
OpPTaHMYECKUX BEIIECTB C KUCIOPOJOM, BOJIOPOAOM, METANIaMU, OCHOBAaHUSIMU, TATIOT€HAMHU.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSI:

® GbIOGUSAMDb U NPOBEPSIMb IKCHEPUMEHMATILHO SUNOME3bl O XUMUUECKUX CEOUCMEAX
sewecms HA OCHOBE UX COCMABA U CMPOEHUsl, UX CHOCOOHOCMU 6CMYNAMb 6 XUMUYECKue
peaxyuu, o xapakmepe u nPOOYKMax PasiudHbIX XUMULECKUX PeaKyull;

® Xapaxmepuzo8ams 8eujecmsd no cOCmasy, CMpoeHuio U C8OUCMEAM, YCMaHAGIUBAMb
NPUYUHHO-CLeOCMBEHHbIE CBA3U MeHCOY OAHHBIMU XAPAKMEPUCMUKAMU Gelyecmad;

® COCmassimb MOAEKYISAPHbLE U NOJIHbIE UOHHbLE YPAGHEHUsL N0 COKPAWEHHBIM UOHHBIM
VDAaBHeHUsIM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — 8ewecmsd  NpPoseIsimb — OKUCIUMENbHbIE Ul
80CCMAHOBUMENbHbIE CEOUCMBA C VHemOM CMeneHell OKUCIeHUs INeMEeHMO8, 8X00AWUX 8 €20
cocmae;

® Ccocmasnams  YpAGHeHUs  peakyutl, COOMBEMCMBYIOWUX  NOCAe008AMENbHOCIU
npespauieHull HeOP2aHU4eCKUux 8euecmes PasiuiHblX K1accos;

® gbldBUCAMb U NPOGEPSIMb  IKCNEPUMEHMAIbHO — 2UNOMme3bl O  pPe3Vabmamax
6030elicmaust pa3IuyHblX PaKmopos Ha U3MEeHeHUue CKOPOCIU XUMUYECKOU PeaKyuil,

® UCNOBL306AMb NPUOOPEMEHHbIE 3HAHUS 051 IKOJLOSULECKU 2PAMOMHO20 NOBEOCHUs 8
OKpydrcaiowell cpeoe;

® UCNOIBL306AMb NPUOOPEMEHHBIE KI0Yedble KOMNEeMEeHYUU NPU GbINOJHEHUU NPOEeKMO8
U Yu4ebHO-UCcIed08amenbCKux 3a0ay Nno  U3YYEHUIO C80UCMS, CNnoco008 NONyYeHus U
PACNO3HABANUSL 8EULECTNE;



® 00BEeKMUBHO OYEHUBANb UHPOPMAYUIO O BeUeCMBAX U XUMULECKUX NPOYeCccax,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU UHGopmayuu, Hed0OpOCO8eCmHOl
peKname 8 cpedCcmeax Macco8ou uH@opmayuu;

® 0CO3HABAMb 3HAYEHUEe MEeoPEeMUYeCKUX 3HAHUL NO Xumuu Ol NPAKMUYECKOU
0esmenbHOCIU Yel08eKd,

® cozdasamv MoOenu U cxemvl Ol peuleHusi Y4eOHbIX U NO3HABAMENbHLIX 3a0ay,
HOHUMAMb HE00X00UMOCMb COON0OEHUsT NPEONUCAHUL, NpedadsaemblX 6 UHCMPYKYUAX Nno
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

I11. COJEPKXAHUE KYPCA

8 knacc
HavajibHble NOHSITHSI M 3aKOHbI XUMHUH (20 yacoB)

Tena u BemectBa. CBolcTBa BeIIECTB. OTalOHHbIE (DU3MUYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MarepuanoBeieHue. Posib XUMUM B )KU3HU COBPEMEHHOT0 oOuiecTBa. OTHOLIEHHE
oO1recTBa K XUMHH: XeMouius 1 xemodoous.

Meroasl uzyuenus xumuu. HaOmronenwe. Dxcnepument. MopgenupoBanue. Mopenu
MaTepHabHblE U 3HAKOBBIE HJIM CUMBOJIBHBIE.

l'azpr. XKunkocrtu. Tsépaple BemecTBa. B3anMHbIE mepexoabl MEXy arperaTHbIMU
COCTOSIHUSIMH BEIIECTBA: BO3rOHKA (CyOaumanus) u aecyOiauManus, KOHAEHCAalus U UCIapeHue,
KpUCTAJIIIM3aLUs U IIJIaBICHUE.

®dusnueckue sBieHUs. YucThble BelecTBa U cMecH. [ OMOreHHbIe ¥ TeTepOreHHbIE CMECH.
Cwmecu ra3zoo0pasHeie, xuakue M TBEpabie. CrocoObl pa3JeneHus] CMeCEi: TeperoHKa, WiH
JUCTWUIALMS,  OTCTauBaHUe,  (QUIbTpPOBaHME,  KpPUCTALIM3ALMs  WJIM  BbIapUBaHUE.
Xpomarorpadus. IIpumenenune 3Tux cnocodoB B 1a00pPaTOPHOM MPAaKTUKE, HA TPOU3BOJICTBE U B
ObITY.

XuMudeckue 3JeMeHTbl. ATOMBI W MoJeKkynbl. [IpocTele U ClIOKHBIE BEIIECTBA.
Amotponus Ha npuMepe kuciopoaa. OCHOBHBIE MOJIOKEHHUSI ATOMHO-MOJIEKYJISIPHOTO yUEHUS.
Nonsbl. BemecTBa MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3HakM (CUMBOJIBI) XHMHYECKHUX OJJIeMEHTOB. MHdopmaius, KOTOpyl0 HeCyT 3HaKu
XUMHYECKMX JJIEMEHTOB. OTHMOJOIHS Ha3BaHUNH HEKOTOPBIX XHUMHYECKHX 3JIEMEHTOB.
[Tepuonuueckas Tabnauua xuMudeckux snemeHToB [I. M. MenaeneeBa: KOpOTKONEPUOTHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. ['1aBHas u mobovHas MOATPYIIbL, UIH A- U
b-rpynnsl. OTHOCUTENIBHAS aTOMHAs Macca.

Xumnyeckue Qgopmynsl. UHnekcsl n kospduumentsl. OTHOCHUTENbHAST MOJEKYJSpHAS
Mmacca. MaccoBast 10711 XUMHYECKOTO 3JIeMEHTa B coenHeHnH. VHpopmanus, KOTOpyr HecyT
XUMUYECKHE (POpMYIIBI.

BanentHocts. CTpykTypHBIE (GOpMYIbl. XHUMHYECKHE 3JEMEHThl C IOCTOSIHHOM H
MEPEMEHHON BaJIEHTHOCTHbIO. BbIBOJ (hopMynbl coeluHEHUs Mo BajJeHTHOCTU. OmnpeneneHue
BAJIEHTHOCTH XHMMHYECKOTO »3jeMeHTa 1o ¢opmyie BemectBa. CocTaBieHHe Ha3BaHHUM
COCIMHEHUH, COCTOSIIMX M3 JABYX XHMMHUYECKHUX DJIEMEHTOB, I10 BAJIEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuyeckue peakiuu. PeareHTsl M MpOAyKThl peakuuu. [Ipu3Hakm XUMHYECKUX
peakuuii. YcloBUS MX NPOTEKaHUS W NpeKpauieHus. Peakiuu ropeHus. DK30TEPMHUYECKUE U
SHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHMs MacChl BEIECTB. XUMU4eckue ypaBHeHHs. COCTaBIEHUE XUMUYECKUX
ypaBHeHuH. MH(OpMaIus, KOTOpyIo HeCET XUMHUYECKOE YpaBHCHHE.

Knaccugukanuss XUMHYECKUX pEaKIUil M0 COCTaBy M YHUCIY pEareéHTOB U IPOJYKTOB.
Tunbl XxuMHYeckux peakuui. Peaknum coenMHeHMs, pa3ioXKeHUs, 3aMeIleHUus U OOMeHa.
KaranuzaTopsl u karanms.

JemMoHCTpauMu
e Koueknus MaTepranoB U U3I€IUNA U3 HUX.
e Mogenu, UCHOIB3yEeMbIE Ha YpoKax (PU3UKH, OMOJIOTHH U reorpadu.



OO0BEMHBIE U APOCTEP>)KHEBBIE MOJIENIN HEKOTOPBIX XMMUYECKHUX BEILIECTB.
Mopenu KpucTauIM4ecKUX peniéToK.
Cobupanue npudopa Jist MOJIy4eHUs ra3a 1 MPoBepKa ero Ha repMeTUYHOCTb.
Bosronka cyxoro npaa, noga win HadraauHa.
ArperatHble COCTOSIHUSI BOJBL.
Pa3pnenenne qByX HECMENMIMBAKOUIUXCS )KUJKOCTEN C IOMOLIBIO JE€IUTEIBHON BOPOHKH.
Huctumstop u ero padora.
YcranoBka st punbTpoBaHus u e€ padora.
YcTaHoBKa J1sl BeIapuBaHus U e€ pabora.
e Komnekius ObITOBBIX TPUOOPOB /17151 PUIBTPOBAHUS BO3TyXa.
e Pazgenenue kpacsinero Bemectsa ¢paoMactepa ¢ MOMOIIbI0 OyMakHOM XpoMaTorpaduu.
e Mogenu amIOTPONHBIX MOAUGUKALIUN YTIepoia U CEphl.
e [lonydenue o30Ha.
e [lopTpetsl . s bepuenunyca u J[. 1. Menneneesa.
KopoTkoneproauelii U JUIMHHONIEpUOAHBIN BapuaHTel [lepuoandeckoit cucremsr Jl. U.
Menneneena
KoHcTpynpoBaHue mapocTepKHEBBIX MOIENIEH MOJIEKYJL.
Anmnapar Kunmna.
Pa3znoxxenue 6uxpomara aMMOHHUSI.
['openue cepbl 1 MArHUEBOM JIEHTHI.
[Toptpetsr M. B. Jlomonocosa u A. JI. JIaByasbe.
OnbIThI, HIUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.
['openne Qocdopa, pacTBopeHHe TMPOJIYyKTa TOPEHHUS B BOJE U HUCCIEIOBAaHUE
MIOJIyYEHHOT'0 pacTBOpA JIAKMYCOM .
B3anmoneincTsue COIIHON KUCIOTHI C LIMHKOM.
e [lonyuenue rugpokcuaa meau(Il) u ero pasnoxxkeHue Mpu HarpeBaHUM.
JlabopaTopHbIe ONBITHI
1. O3HaKOMJIEHHE C KOJIJIEKIMeH 1abopaToOpHOM OCY/IbI.
2. IlpoBepka mpubopa i MOTydeHHUs Ta30B HAa TEPMETUYHOCTD.
3. O3HakOMJIEHHE ¢ MHHEpaTaMu, 00pa3yrOIIUMHU TPaHUT.
4. IlpuroToBiieHUE reTEPOreHHON CMECH OPOILIKOB CEPhI U KeJle3a U UX pa3/ieieHHe.
5. B3anmoeiicTBre pacTBOPOB XJIOPHIOB M HOAMIOB KAIHsI C paCTBOPOM HHUTpaTa cepedpa.
6
7
8

. [lonyuenune rugpokcua menu(Il) u ero B3aumozaecTBre ¢ CEpHOM KUCIOTOM.
. B3aumopeiicTBrue pacTBOpa co/ibl C KUCIOTOM.
. IIpoBepka 3aKoHa COXpaHEHHUS MACCHl BEIIECTB HA MPUMEPE B3aUMOICUCTBUS MIEIOYN U
KHUCTIOTHI.
9. IIpoBepka 3aKk0Ha COXPAHEHHUS MACCHI BEIIECTB HA MPUMEPE B3aUMOACUCTBUS MENOYH U COIU
xkenesa (I1).
10. Pa3znoxeHue mepokcuaa BOIOPoOIa ¢ moMoIbpio okcuaa mapranma (IV). 11.3amemenne
JKEJIe30M MEAN B MEIHOM KYIOPOCE.
IIpakT4yeckune padboTbl
1. 3HakomMcTBO ¢ mabopaTopHbIM 000opyaoBaHueM. [IpaBuiia TEXHUKH O€30MAaCHOCTH TIPH padboTe
B KaOuHeTe xumMuu. Hekoropelie BUABI padoT.
2. AHaIM3 OYBHI
BaxkHeiilue npeacraBuTe/ M Heoprannyeckux Bemects. KojimuecTBeHHbIe OTHOIIEHUS B
xumum (17 yacos)
CocraB Bo3nyxa. [lonstue 06 06bEMHOI 10Ie () KOMIIOHEHTa MPUPOJHON ra30BON CMeCH
— Bo3ayxa. Pacuér 00bEMa KOMITOHEHTA Ta30BOM CMECH T10 €r0 00BEMHOM /10J1€ M HA00OPOT.
Kucnopoa. O3zon. Ilomyuenme kuciopoma. CoOupaHue U pacro3HaBaHHE KHUCIOPOAA.
XUMHUYECKUE CBOKMCTBA KUCIOPOAA: B3aUMOJCHCTBUE C METallaMU, HEMETAJUIAMU U CJIIOKHBIMU
BeniectBamu. [Ipumenenue kucinopona. KpyroBopot kucinopoja B mpupoze.



Oxcunpl. O6pazoBaHKe Ha3BaHUM OKCHUIOB 10 UX GopmynaM. CocraBieHune GopMyn OKCHIOB
10 MX Ha3BaHUAM. [IpeacTaBuTENN OKCUAOB: BOJIA U YIJIEKUCIBIN ra3, HerameéHas N3BeCTb.

Bonopon B mpupone. duznueckne M XMMHUYECKHME CBOMCTBA BOJIOPOJA, €r0 MOJYYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u wiaccupukauus. Mugukaropel. Tabnuma pacTBOPUMOCTH.
ConsiHas 1 cepHasi KUCIOTHI, MX CBOWCTBA U IPUMEHEHHUE.

Comm, ux coctaB u Ha3BaHus. PacTtBopumocTth cojiedt B Boje. llpencraButenu comeit:
XJIOpHU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTostnnass ABoraapo. KonudectBo BemiectBa. Mosb. Momsipaass macca. KpaTHbie
€UHULBl U3MEPEHUsI KOJIMYECTBA BEUIECTBA — MUJUIMMOJIb M KHJIOMOJIb, MHJUTUMOJISIPHAS U
KUJIOMOJISIPHAs: Macchl BEILECTBA.

Pacuérel ¢ ucronb30BaHUEM MOHATHI «KOJHMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHASE ABOTAPO».

3akoH ABoranpo. MousipHblii  00BEM Ta3000pa3HbIX  BemiecTB.  OTHOCHTENbHAS
IUIOTHOCTb OJIHOTO ra3a Mo Jpyromy.

KpatHble enuHUIBI U3MEpPEHHs] — MIUIUMOJSPHBIA U KUJIOMOJISIPHBIA  0OBEMBI
ra3000pa3HBIX BEIICCTB.

Pacuétel ¢ uCnonb30BaHUEM MOHSITHI «KOJMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ia30B», «IIOCTOSIHHAsE ABOTapo».

Pacuétel ¢ ucCronb30BaHUEM MOHATHI «KOJMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00BEM ra3oB», «4UCiI0 ABOTaIpO».

I'unpocdepa. KpyroBopot Boas! B ipupoje. Puzndeckue 1 XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMOJICVICTBUE C OKCUIAMM.

OcHoBaHus, uUX cocraB. PacTBopuMOCTh OCHOBaHUW B BojJe. M3meHeHue okpacku
WHJIUKAaTOPOB B IIeNO4HOM cpene. [IpencraBurenu menodei: TUAPOKCUIBI HATPHUs, KAl U
KaJIbLIMSL.

PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PactBopenme. I['mapartsl.
MaccoBasi 105151 paCTBOPEHHOTO BellecTBA. Pacuérhl, CBsA3aHHBIE C UCIOJIb30BAaHUEM MOHSATHUSA
«MaccoBas 1015l paCTBOPEHHOTO BEILIECTBAY.

JdemMoHcTpanuu

Omnpenenenue coepkaHus KUCIOPOJIa B BO3yXe.

[Tonryuenue kucnopoja pa3jaoKeHUEeM IepMaHraHaTa Kajlus U epoKCHAa BOAOpoa.
CoOupanue METOJIOM BBITECHEHHS BO3/TyXa U BOJIBI.

Pacno3znaBanue kucinoposa.

['openue maraus, xxenesa, yris, cepbl U ¢pocdopa B KUCIOPO/IE.

Konaexus okcuaoB.

[Tonyuenue, cobupanue U pacro3HaBaHue BOJIOPOAA.

I'openue Bonopona.

B3aumopeiictBue Bogopoaa ¢ okcugom meau(Il).

Konnekuus MUHEpanbHBIX KUCIIOT.

[TpaBuiio paz6aBieHus cepol KUCIOTHI.

Konnekuus coneil.

Tabnuia pacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIEH B BOJIE.

Hexotopsie MeTasmibl, HEMETauIbl U COEIMHEHUS KOJIMYECTBOM BelIECTBA B 1 MOJIb.
Monenb MosisipHOTO 00bEMa ra3000pa3HbIX BELIECTB.

Konaexiys ocHOBaHMUIA.

JlaGopaTopHbie ONBITHI

12. [TomyTHEHHE N3BECTKOBOM BOBI ITPU MPOMYCKAHUH YIIIEKHCIIOTO rasa.

13. ITonydyeHnue BOgOpO1a B3aUMOICUCTBUEM IIUHKA U COJITHOM KUCIIOTHI.

14. Pacrio3HaBaHuE KUCIOT UHIUKATOPaAMHU.

15. 3MeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOM CpeETE.

16. OsnakomileHHE C NpenapaTaMy JOMAalllHEH WJINM IIKOJBHOM alTeYku — pacTBOpaMu
MEpOKCUa BOIOPOJIA, CHUPTOBOM HACTOMKM MOJA U HAIIATBIPHOI'O CIIUPTA.
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IIpakTnyeckune padoThl

3. Ilomyuenue, coOMpaHue U pacro3HaBaHUE KUCIOPO/a.

4. lony4enue, coOMpaHue U pacrio3HaBaHUE BOJOPOIA.

5. IlpuroroBiieHHE pacTBOPOB COJIEH € UX 3aIaHHON MacCOBOM JT0JIEH.
OcHOBHBIE KJ1AaCChl HeOpraHuvdeckux coeguHennii (10 yacon)

O06o0menue cBefieHnid 00 OKcHIaX, WX KiIacCH(UKalWU, Ha3BaHUAX M CBONCTBAX.
CniocoObl MoTydeHus: OKCHJIOB.

OcHoBanus, UX Ki1accudukaiys, Ha3BaHUS U CBOWCTBA. B3anmMoecTBHE ¢ KHCIOTAMU,
KUCIIOTHBIMH OKCHJAMU M coiisiMH. PasnokeHue HepacTBOpUMBIX oOcHoBaHHM. CrocoObl
MOJTY4YECHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u HazBaHus. OOIIMEe XUMHYECKHE CBOMCTBA KHUCIOT.
B3aumoneiicTBue KUCIOT ¢ MeTaulaMHu. ODJEKTPOXUMHUYECKUN Psii HANPSHKEHUM METallIoB.
B3auMopeiicTBue KUCIOT C OKCHJIAMU METAJIOB. B3anMoaeincTBUe KUCIOT ¢ OCHOBAHUAMHU —
peakiusi HeWTpanu3auud. B3aumopaeiicTBue Kuciaor ¢ coisiMu. [lonmydeHune OECKUCIOPOTHBIX
Y KHCIIOPOJICOACPKAIINX KUCIIOT.

Comu, ux xnaccuukamusi W CBOMCTBa. B3ammojeicTBUE coyield C MeTauiaMu,
0COOCHHOCTH 3TUX peakuuii. BzanmozeiicTBue coneit ¢ COmsiMH.

['enernyeckue psapl MeTauia U HeMeTauia. ['eHeTHYecKas CBsI3b MEXKIY Kiaccamu
HEOPraHWYECKHUX BEILECTB.

JlabopaTropHble ONBITHI
17. BzaumoeiicTBue OKCUIa KaabIus C BOJOH.
18. [TomyTHEHHE U3BECTKOBOM BOJIBI.
19. Peakiuust HeWTpaau3alyu.
20. Ilonyuyenue ruapoxcuaa meau(1l) u ero B3aumonelicTBre ¢ KUCIOTOM.
21. Paznoxenune ruaporcuna meau(Il) mpu HarpeBanum.
22. BzauMoeicTBrE KUCTOT C METaUIaMH.
23. B3auMoelncTBHE KUCIOT C COJISIMU.
24. O3HaKOMJIEHHE C KOJUIEKIIHEN coJel.
25. B3aumopeiictBue cynbdata meau(ll) c xxenesom.
26. BzaumozaeiicTBre coJiell C COJISIMHU.
27. I'eneTnueckas CBsA3b Ha MPUMEPE COCTMHEHHUI MEIN.
IIpakTuyeckue padoTsl
6. Pemenue sKcriepuMeHTaIbHBIX 3a/1a4.
IMepuoauueckuii 3axoH u [lepuoguyeckas cucrema xummuyeckux 3jaemenTon /1. K.
MemnpesieeBa u crpoenune atoma (9 4acoB)

EcrecTBeHHBIE CeMENCTBa XMMHYECKUX 3JEMEHTOB: ILEJIOYHBIE U IIEIIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJOTeHbl, HHEPTHBIE (OaropoiHbie) ra3pl. AMMOTEpHOCTh. AM(OTEPHBIE OKCUJIBI U
ruapokcuabl. KoMmiekcHble comu.

Otkpeitnie . WM. MenneneeBsiM Ilepronnyeckoro 3akoHa ¢ CO3JIaHUE WM
[lepuonnueckoil CUCTEMbl XUMUYECKUX IJIEMEHTOB.

ATOMBI Kak (opMa CyIIecTBOBaHHS XHUMHYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEACHHS O
CTpoeHHH aromoB. Jloka3aTrenbCTBa CIOXKHOCTH CTpoeHust aromoB. OmbiTel Pesepdopna.
[TnaneTapHas MOJIEeTh CTPOCHUSI aTOMA.

CocraB aTOMHBIX Si7Ep: MPOTOHBI, HEUTpPOHbI. OTHOCHUTENIbHAs AaTOMHas Macca.
B3anMocCBs3b OHATHIT «IIPOTOHY, KHEUTPOHY, KOTHOCUTEIHHAS ATOMHASI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpPOBHEW aTOMOB XHWMHUYECKHX
aneMeHTOB NeNe 1-20. [TonsiTHe 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronsl. ®Pusnyeckuil cmbica cumBoaukH llepnoanueckoit cuctemsl. CoBpeMeHHas
dbopmynupoBka I[leprognyeckoro 3akoHa. V3MEHEHHsI CBOWCTB S3JIEMEHTOB B MEpUOJaX U
rpymnmnax, Kak (QyHKIHS CTPOCHHUS JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka »JIIEMEHTa-MeTajllla W JJIEMEHTa-HEMETallla 10 HUX TOJIOKEHHUIO B
ITepuoauueckoil cucreme xumudeckux 3ynemeHToB . 1. Menaeneena.

JleMoHCTpanuu
e Paznuunbie GopMbI TAOTUI] IEPHOTUIECKON CUCTEMBI.
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e  MopenupoBanue nocrpoenus [lepuonnueckoni cucremsl . . Menneneesa.
e Mopenu aTOMOB XUMHUYECKHX 3JIEMEHTOB.
e Mogenu aToOMOB 3J1€MEHTOB 1—3-r0 mepuoaoB

JlabopaTopHbIe ONBITHI.

28. IMomyueHne aMm(pOTEPHOTO THIPOKCUAA M UCCIEIOBAHUE €TI0 CBOICTB.

Xumuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu (8 yacos)

Honnas xumudeckas cBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HEMETAJJIOB.
Cxembl 00pa30BaHUsI MOHHOW CBSI3U Ui OMHAPHBIX coelWHEHHH. VIOHHBIE KpUCTAUIMYECKHE
peEéTKN U (U3NYECKUE CBOMCTBA BEUIECTB C 3TUM TUIOM pewéTok. [loHarue o GpopmynbHOI
€JIMHULIC BELIECTBA.

KoBasienTHast xuMHuUecKast CBA3b. DJIEKTPOHHbIE U CTPYKTYpHBIe hopMyibl. KoBaneHTHas
HernoysipHast CBsA3b. CXeMbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3M Uil OWHApHBIX COCTUHEHUH.
MounexynspHbple 1 aTOMHBIE KPUCTAUIMYECKUE PEHIETKH, M CBOWCTBA BEUIECTB C 3TUM THUIIOM
PEETOK.

ONeKTpOOTpULATENBHOCT. PsAn  anexTpoorpuuarensHocTd. KoBaneHTHas mosspHas
XuMHuueckas cBs3b. Junonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOW MOJIIPHON CBSI3U AJIs1 OMHAPHBIX
coeuHeHU. MONIEKYISIpHBIE U aTOMHbIE KPUCTAJUIMYECKNE PEIIETKH, CBOMCTBA BELECTB C 3TUM
TUIIOM PELIETOK.

Mertannuyeckass XMMHYECKass CBSA3b M METAJUIMYECKas KPUCTAJUIMYECKAs pEIIETKA.
CBolicTBa BEIIECTB C 3TUM THUIIOM peléToK. Equnas npuposa XMMHUUECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTEIIEHU OKHUCIICHMS U BaJIeHTHOCTH. [IpaBuia pacuéra
CTETIeHEH OKUCIIEHUS 10 (hopMysIaM XUMHYECKUX COCIMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OnpeneneHne CTENeHE OKUCIECHUs Ui
DIIEMEHTOB, O00pa3yloNIMX BEIIeCTBA pa3HBIX KIAaccoB. Peakuun WOHHOrO oOOMEHa |
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE peakiuuu. OKHCIUTENh W BOCCTAHOBHUTENb, OKHUCICHHE H
BoccTaHoBjieHHe. (CocTaBlieHHe YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIUIl
METO/I0M 3JIEKTPOHHOT0 OaaHca.

JleMoHCTpanuu
e Buneogpparments! u cnaiinel «MloHHass XMMHUYeCKast CBSA3bY.
e  Kosulekuus BemEeCTB ¢ HOHHON XUMUYECKOU CBA3BIO.
e Mosenu HOHHBIX KPUCTALINYECKHUX PEIIETOK.
e BuneodpparmenTs! u cnaiiasl «KoBaneHTHast XuMU4ecKasi CBSI3b».
e Koieknus BEemecTB MOJIEKYJISIPHOIO U @aTOMHOTO CTPOEHUSI.
e  Moenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTANINYECKUX PEIIETOK.
e BuneodparmenTs! u cnaiasl «MeTanaudyecKkas XMMU4ecKasi CBSI3b».
e Komreknus «MeTasl U CIUIaBbI».
e BsaumonelicTBre IIMHKA C CEPOH, CONSTHON KUCI0TOH, Xsopuaom Memau(Il).
e ['opeHue Marsus.
e BsanmoneincTeue XJIOPHOM U CEPOBOLOPOAHOM BOBI.
JlaGopaTopHbie ONbITHI
29. M3roroBiieHne MOJENIN, WIUTIOCTPUPYIOLIEN CBONMCTBA METAJUIMUECKOH CBSI3U

O0001meHne U cucTreMaTu3anus Matepuasa 8 kiaacca (4 yaca)

9 kJaacc
IoBTOpeHue u 06001IeHUE CBeleHuiT IO Kypcey 8 kiacca (5 yacoB)

bunapusie coemuHenms.  OKCHUABI  cOlEOOpa3yrolMe W HECOJIe0Opa3yrolIue.
['unpokcunpl: ocHoBaHUs, aM(bOTepHBIE, KUCIOTHL. CpeHNe, KUCIble, OCHOBHbBIE COJIH.

O06o0mieHne cBeICHUI 0 XMMHUYECKHX peaknuax. Kimaccudukaius XuMHYeCKUX peakiuit
[0 Pa3JIMYHBIM OCHOBAaHUSIM: COCTaBYy M YHUCIy pearupyromux MU 00pa3yroluxcs BELIeCTB,
TeroBoMy 3(¢dexry, HampaBleHUIO, W3MEHEHHMIO CTENEeHEH OKHUCJICHHS  DJIEMEHTOB,
00pa3yomux pearupyrolire BemecTna, (pase, UCIoIb30BaHUIO KaTalu3aTopa.
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Ilonate o ckopocTH XHMMHYECKOW peakuuu. DaxkTopbl, BIUAIOIIME HA CKOPOCTh
XUMHUUYECKMX PEaKIMH: IMPUPOJA pPEarupyrolMX BEIIECTB, MX KOHUEHTpauus, TEMIEparypa,
II01Ia/lb CONPUKOCHOBEHMSI, HANMUue Katanusaropa. Karamus.

JleMoHCTpan U
e (O3HakOMJIEHHE C KOJUICKIIMSIMU METAJNIOB U HEMETAJLIIOB.
e (O3HaKOMJIEHHE C KOJUIEKIIMSIMHU OKCUIIOB, KHCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKIIMK OT IPUPO/Ibl pEarupyrolux BELECTB.
e 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PEaKIMH OT KOHLEHTPALMKU PEarupyronux
BEIIECTB.
e 3aBUCUMOCTb CKOPOCTM XMMHMYECKOM peakUMd OT IUIOIAJd CONPUKOCHOBEHUS
pearupyromux BeecTB (KKUISALIMNA CII0M»).
e 3aBUCUMOCTb CKOPOCTM XUMHYECKOM peakuuu OT TEMIIEpaTypbl pearupyrommx
BEIIECTB.
JlaGopaTopHble ONBITHI
1. B3aumopeiicTBue aMMHaKka U XJI0pOBOAOPO/IA.
2. Peakuust HeHTpanu3anuu.
3. HaGmoienue temnoBoro 3¢ dexra peakiuy HelTpanu3anum.
4. BzanmojericTBre cepHOi KUCIOThI ¢ okcuaom meau (I1).
5. Pa3noxxeHue nepokcuaa BoJI0po/ia ¢ MOMOLIbIO KaTaja3bl KapTodens
6. 3aBUCUMOCTbh CKOPOCTH XUMHYECKON pEeaKLMU OT PUPObl PEarupyIOIINX BEIIECTB Ha
pUMepe B3auMOJCHCTBUS PaCTBOPOB THOCYIb(aTa HATpUs U XJIOpuAa 6apus, THOCYIb(aTa
HAaTpHs U COJITHOM KHUCIIOTBHI.
7. 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMK OT IPUPObl METAJIJIOB IIPU UX
B3aUMOJICVICTBUU C COJITHOM KHCIIOTOM.
8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN pEaKIIMU OT MIPUPOABI KUCIOT NPU B3aUMOJAEHCTBUHU UX C
JKEIE30M.
9. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOHN pPEAaKIIUU OT TEMIIEPATYPBHI.
10. 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUN OT KOHLIEHTPALIUH.
11. 3aBUCHMOCTB CKOPOCTH XMMHUYECKOM peakliiy OT IUIOLIAA CONPUKOCHOBEHHUS
pearupyroImnx BEeIEeCTB.
12. 3aBHCUMOCTB CKOPOCTH XUMHUYECKOM pEaKLUU OT KaTaJIn3aTropa.
XHMHYeCKHe peaKMi B pacTBopax 3JieKTpouTos (10 yacos)

[TonsiTue 00 HSIEKTPOIUTHUECKON TUCCOLMALMU. ODJIEKTPOJIUTHl M HEJIEKTPOJIUTHI.
MexaHu3mM gucconManuy  JJEKTPOIMTOB C  PA3IMYHBIM  XapakrepoM cBsiz3u. (CreneHb
AIIEKTPOJIUTUYECKON Juccornanui. CHUIIbHBIE U C1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHM DIEKTPOJUTHUECKOW nauccoumanmu. Krnaccudukanums
MOHOB M MX cBoMcTBa. KHCIOTHI, OCHOBAaHUS U COJIM Kak 3JEKTpoiuThl. X kinaccuduxaus u
JUCCOLUALUS.

OO0mue XUMHYECKHE CBOICTBAa  KHUCJIOT: HW3MEHEHHE OKPAacCKHM  HMHJUKATOPOB,
B3aUMOJCUCTBUE C METAUIaMH, OKCHUAAMH M TUAPOKCHUAAMH METAIUIOB W COJISIMHU.
MonekynspHble ¥ HOHHBIE (TIOJHBIE U COKPALIEHHBIE) YpaBHEHUS peakiuil. XUMHUYECKUH CMBICIT
COKpAII€HHBIX YPaBHEHUU. YCJIOBHUS MPOTEKAHMS PEaKLU MEXKIY DJIEKTPOJIMTAMHU 0 KOHIIA.
Psag akTHBHOCTH METaJIJIOB.

OOme XMMUYECKHe CBOMCTBa IIEJIOYel: B3aUMOJCHCTBHE C KUCIOTaMH, OKCHAAMHU
HEMeTaJuIoB, cojsMu. OOmmue XUMHYECKHe CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHMIMA:
B3aUMOJICUCTBUE C KUCIOTAMM, PA3JIOKEHHUE IIPU HarpEBaHUU.

OO6mme XWMHYECKHE CBOMCTBA CpPEIHHMX COJICH: B3aUMOJEHCTBHE C KHCJIOTaMHU,
11eJI09aMHU, COJISIMUA U MeTaJulaMH. B3auMOIeNCTBUE KUCIBIX COJIEH CO IIEIIOYaMH.

I'uaponus, kak 0OOMEHHOE B3aMMOJCHCTBUE cCoJield ¢ BOAOW. ['MApONHM3 COJIM CHIIBHOTO
OCHOBaHHUSA U c11ab0il KUCIOTHL. ['aApoIu3 conu cnaboro oCHOBaHUS M CUIbHOM KucoThl. [kana
pH.

CBolicTBa KHMCIIOT, OCHOBAHHUN, OKCUJIOB M COJIEH B CBETE TEOPHUM DJIEKTPOJUTHUECKON
JUCCOLMALNU U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
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JdemMoHcTpaumu.
e llcnbiTaHue BEUIECTB U UX PACTBOPOB HA AJIEKTPOINPOBOIHOCTD.
e 3aBUCUMOCTb NIEKTPONPOBOJIHOCTH YKCYCHOM KMCIIOTHI OT KOHIIEHTPALUH.
e J[BMKEHHUE OKPALLIECHHBIX HOHOB B JIEKTPUUECKOM I10JIE.
e OmnpeneneHue xapakTepa cpebl B paCTBOPAX COJICH.
JlaGopaTopHble ONIBITHI.
13. Jlucconmanus ciadbiX MEKTPOIUTOB HA TPUMEPE YKCYCHON KHUCIIOTHI.
14. I3MeHeHne OKpacKu MHIUKATOPOB B KUCIOTHOM Cpejie.
15.Peakuys HeUTpaIu3aluy pacTBOPA ENOYM PA3IMYHBIMU KUCIOTaMH.
16. ITonyuenue ruppoxcuaa meau(Il) u ero B3auMoaeiicTBrE C pa3IMYHBIMU KUCIOTaMHU.
17. B3aumopeicTBue CHIIBHBIX KUCIOT ¢ okcuaoM meau(1l).
18-20. B3auMoelicTBHE KHUCIIOT C METAJUIaMHU.
21. KayecTBeHHas peakius Ha KapOOHAT-HOH.
22. [lony4yeHue cTyqHsI KPEMHUEBOUW KUCIIOTHI.
23. KayecTBeHHas peakus Ha XJIOPU/I- WU CYJIb(aT-nOoHbI
24. I3MeHeHue OKpacKy UHIUKATOPOB B LIEJIOYHOM Cpelie.
25. BzaumMopeicTBHE 1IETI04YeH C YTIECKUCIBIM Ta30M.
26. KauecTBeHHas peakius Ha KATUOH aMMOHWUSI.
27. llonyuyenue runpokcuna meau(ll) u ero paznoxxenue.
28. BzauMoeicTBrue KapOOHATOB C KUCIOTaMH.
29. Ilonyuyenue ruapokcuaa xenesa(lll).
30. BzaumoneiicTBue xene3a ¢ pactBopoM cynbhara meau(Il)
IIpakTyeckue padboTbl
1. ColicTBa KUCIOT, OCHOBaHM, OKCUJIOB U COJIEH B CBETE TEOPUHU IEKTPOIUTUYECKOU
JUCCOLMALMU U OKACIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIINM
HemeTtanabl u ux coequHenus (27 yacoB)

CrpoeHne aTOMOB HEMETAUIOB M HX mnojoxeHue B llepmonnueckoit cucreme. Psan
aNeKTpooTpHLaTeabHOCcTH. Kpucramnndyeckue pemeéTkd HEMETauIOB — IIPOCTBIX BEIECTB.
Annotponus u e€ npuuuHbl. Guznueckue cBoiicTBa HemeTawoB. O0IIMEe XMMUYECKHE CBOICTBA
HEMETAJJIOB: OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

I'anmorensl, crpoeHne HX aToMOB M MoJekysl. (dDu3nueckue M XHMHUYECKHE CBOMCTBA
raJIoreHOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB raJIor€HOB B 3aBUCUMOCTU OT UX TOJIOKEHUS
B Ilepnognueckoit cucreme. HaxoxaeHne rajloreHOB B IPUPOJE U UX MOIY4YCHHE. 3HAUYEHUE U
PUMEHEHHE TaJIOTEHOB.

['amoreHOBOIOPOABI M COOTBETCTBYIOIME KM KHCJIOTBHI: IIJIaBUKOBas, COJIAHAs,
OpomoBogoposiHas, uoaoBoaoponaHas. ['amorenuasl. KadecTBeHHble peakuu Ha TajlOreHH]-
uoHsbl. [IpuMeHeHne coeiMHEeHN raloreHOB U UX OMOJIOTHYECKas pOlb.

O6bmas xapaxktepuctuka memMeHToB VIA-rpymnmel. Cepa B mpupoje U e€ MoidydeHHe.
ANnoTponHble MOJAM(HUKAIMKA Cepbl W HMX CBOWCTBA. XUMHUYECKHME CBOMCTBA cepbl U €&
IIPUMEHEHUE.

CepoBoJI0pOJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUE U XUMUYECKHUE CBOMCTBA, MOIyYeHUE U
3HaueHnne. CepoBogopoanas kuciora. Cynbhuabl 1 ux 3HadeHue. JlroMmuHOPOpPHI.

Oxcun cepoi(IV), cepuucras kuciora, cynbputsl. KauecTBeHHas peakuus Ha Cylab(pUT-
VOH.

Oxcun cepsl(VI), cepnas kucnota, cynabdarbl. Kpucramnoruapatsl. KauectBenHas
peakius Ha CyJb(aT-HOH.

CepHas KHCIOTa — CUIIbHBIN 371eKTpoauT. CBOMCTBA pa30aBleHHON CEpHON KHCIOTHI, KaK
TUMIUYHON KHUCIIOTHI: B3aUMOJEHMCTBHE C METajslaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCUIaMH,
OCHOBAHMUSAMHU U aM(OTEPHBIMU TUAPOKCHIAMH, cOsIMU. KauecTBeHHas peakiusi Ha cynabgar-
VOH.

OOm1ast XxapakTepuCTHKa 3EMEHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa M MOJEKYJIBI.
®u3nyeckue M XUMHUYECKHME CBOWMCTBAa W MNPUMEHEHHE a30Ta. A30T B NPUPOIE U €ro
Ouosornyeckas pob.
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AMMHaK, CTpoeHHe MOJIEKYJIBI U (PU3NYEeCcKHe CBOMCTBAa. AMMUAYHas BOJIA, HAIATBIPHBIN
CIMPT, TMApPAT aMMHaka. JOHOPHO-aKIENTOPHBIH MEXaHU3M 00pa30BaHMsS KAaTHOHA aMMOHMSL.
BoccranoBurensHble cBoiicTBa aMMmuaka. Coiau aMMOHUS M MX IpuMeHeHHe. KauecTBeHHas
peaxkuus Ha KaTUOH aMMOHHS.

Oxcuzpl a30Ta: HeconeoOpasyrolme U KUCIOTHbIe. A30THUCTasi KUCIOTa U HUTPHUTHIL.
A30THas KUCoTa, €€ moJlydeHue u cBoiictBa. Hutparsi.

docdop, crpoerne atoma u amtorporus. Docunel. Pochun. Oxeun docdopa(V) u
oprodochopnas kucnora. Docdarel. DochopHbie ynoOpeHus. THCEKTHITHIBI.

OOmast xapakTepucTuka 371eMeHTOB [V A-rpynmbsl: OCOOCHHOCTH CTpPOEHHSI aTOMOB,
IIPOCTBIX BEILECTB U COCOUHEHUM B 3aBUCMMOCTH OT IIOJIOKEHUS 3JIeMeHTOB B [lepnoandeckon
cucreMe. Yriepod. AoTponHble MOIUpUKAUK: anMa3, rpaduT. AMOpPQHBIN yriepoa U ero
copTa: caxa, AaKTUBUPOBAHHBIM yroib. Ancopbuusa. XUMHUYECKHE CBOICTBa yriepoja.
Kokcoxummuueckoe mpou3BOJACTBO U ero npoaykius. Kapoumsl.

Oxkcun yrimepoxa(ll): crpoeHwe MoyeKysbl, TOJy4eHHE W ero cBoicTBa. OKcup
yraepona(lV): ctpoenne MoyeKylbl, MOJYyY€HHE M €ro CBOMCTBA. YTronbHas kuciota. Conu
YrOJIbHOW KUCIJIOTHI: KapOOHAThI U THApoKapOoHaThl. TexHuyeckas u nuIeBas coja.

Heopranuueckue u OpraHuyeckue BEIECTBA. YTJIEBOJOPOJbl. XHMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSIIOK COEAUHEHHS ATOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, KaK IpEJeIIbHbBIE YIIEBOJOPOAbl. DTUIIEH U AllETUJICH, KaK HEIPEACIIbHbIE
(HeHacbllleHHbIE) yriieBoopoabl. ['openue yrieBomoponoB. KauecTBeHHble peakuuu Ha
HeNpeeNbHbIE COeAMHEHNUS.

OTWIOBBI CHHMPT, €ro IOJydyeHHe, NPUMEHEHHEe U (PU3MOJIOTHYECKOe JIEHCTBHE.
Tpéxaromublil civpT rauuepuH. KayecTBeHHas peakiyus Ha MHOTOATOMHBIE CIIUPTHI. Y KCYCHas
— Mpe/ICTaBUTENb KJlacca KApOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero atoma u cBoiicrBa. Kpemuuii B npupone. CUauIUIbI U CUJIaH.
Oxkcun kpemuausi(IV). Kpemuuesas kuciaora u e€ comnu.

[IpousBoncTBO cTekna M 1eMeHTa. [Ipoaykius CHUIMKAaTHOW MPOMBIIUIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepaMuka, Gapdop, pasuc. OnTuueckoe BOIOKHO.

Hemerannsl B mpupozae. @pakiMOHHAas MEpPEeroHKa S>KUIKOIO BO3AyXa Kak CHocod
NOJy4YeHUs: KHUCIopoja, as3ora, aproHa. Ilomydenuwe Qocdopa, KpemHus, xJjopa, HOJA.
DNEeKTPOIN3 PACTBOPOB.

IlonyueHne cepHOM KHCIOTBL: CBIPbE, XHMH3M, TEXHOJOIMYECKas CXeMa, METOJ
KUIISIILETO CJI0s, MPUHIMIBI TeII000MeHa, NPOTUBOTOKA U LUpKymsauuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAs CXEMA.

JdemoncTpanuu

Kosneknus HeMeTauioB.

Mopnenu KpUCTaNINYECKUX PEMIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHIUIBI €70 PAOOTHI.

['openue HeMeTaII0B — MPOCTHIX BELIECTB: cephl, pochopa, JPEeBECHOTO YIIIs.
OO0pa31bl TaJOreHOB - MPOCTHIX BEIECTB.

B3aumoneiicTBue raoreHoB ¢ MeTailaMu.

BriTecHenue xsopa 6poMOM HIIM HOZA U3 PACTBOPOB UX COJIEH

Konnekuust mpupoIHbIX COETUHEHUH XJI0pa.

B3anmoneiicTBre cepbl ¢ METAIIaMH.

I'openue cepsl B KHCIIOpOJE

Komnexuust cyabGUAHBIX pyI.

KavecTBenHast peakuus Ha Cyab(pUA-uOH

ObeciBeurnBaHUE OKPALICHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmonencTere KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyriMBaHuEe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM.
Juarpamma «CocTaB BO3ryxay.

Buneopparmentst u cnaiinel «IItnusu 6a3ape».

[Tony4enue, coOupaHnue U pacrio3HaBaHUE aMMHAKa.

15



Paznoxenune buxpomara aMMOHHUSI.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEBIO.
['openue u€pHoro nopoxa.
Pa3noxenune HUTpara Kajusi U TOpeHrE APEBECHOTO YrojibKa B HEM
OO0pa3ibl MPUPOIHBIX coeauHeHui dhocdopa.
['openue docdopa Ha BO3ayXE U B KUCTIOPO/IE.
[Tony4yenue 6enoro gocdopa 1 UCTIBITAHUE €TO CBOUCTB
Komnekuust «O6pa3iibl IPUPOIHBIX COSTUHEHUHN YTIIepOIa
IToptper H. /I. 3enunckoro. Ilornomenne akTMBUPOBAHHBIM YITIEM pacTBOPEHHBIX
BEILECTB WJIU T'a30B.
YcerpoiicTBo nmpoTrBOrasa.
Mogenu MOJIEKyJI METaHa, 3TaHa, STUJICHA U alleTUICHA.
B3aumopeiicTBue 3TuieHa ¢ OpoMHOI BOJIOM U pacTBOPOM IEpPMaHIaHaTa Kajusl.
OO01re XUMHUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KHCIIOTBHI.
KauecTtBeHHast peakiius Ha MHOTOQTOMHBIE CITUPTBHI.
Konnexkuust «O0pa3iibl IPUPOAHBIX COSTUHEHUN KPEMHUS».
Komnnekuus crekna, kepaMUKH, LIEMEHTa U U3AEIIUN U3 HHX.
Konnexkuust npoayKuuu CUIMKaTHON MPOMBILIUIEHHOCTH.
Buneodparmentst u cnaiinsl «IIpou3BOACTBO CTEKIIA U IEMEHTAY.
Komnekuusa «IIpupoaHeie COETUHEHUS HEMETAIOBY.
Buneodparments! u cnaitipl «@pakiMOHHAs NEPErOHKa KUAKOTO BO3IyXa»
Buneodpparmentst u cnaiiasl «llomydeHue Bojopona, KHUCIOpOAa U TallOT€HOB
ANEKTPOIUTUYECKUM CITIOCOOOMY.
Monenu annaparoB A IPOU3BOACTBA CEPHOM KUCIIOTHI.
Monaenps KUIAIIETO 0.
Mopenb KOJIOHHBI CHHTE3a aMMHAaKa.
Buneodpparments! u cnaiinbl «I[Ipon3BoaCTBO CEPHON KUCIOTHD».
Buneodparments! u ciaiiasl «I[Ipon3BoacTBO aMMHaKay.
Komnexkuust «CpIpb€ 1715 OTyYEHUS] CEPHON KHCIOTBD.
JlabopaTropHbie ONBITHI
31. Pacrio3HaBaHue rajloreHuI-HOHOB.
32. KauecTBeHHbIE peaKkIUU HA CyIb(aT-HOHBI.
33. KauecTBeHHasl peakiis Ha KAaTHOH AMMOHHSI.
34. XuMHueckre CBOMCTBA a30THON KUCIIOTHI, KaK 3JIEKTPOJIMTA.
35. KayecTBeHHble peakiuu Ha GocdaT-uoH.
36. ITosryueHue 1 CBOMCTBA YTOJIBHON KUCIIOTBHI.
37. KauecTBeHHast peakiys Ha KapOOHAT-HOH.
38. [IponyckaHue yriieKMCIoro raza 4epe3 pacTBOp CHIIMKATa HATPHUS.
IIpakT4yeckune padboTsl
2. VI3yueHue CBOMCTB COISTHON KUCIIOTBHI.
3. 3yueHne CBOMCTB CEPHOU KUCIIOTHI.
4. Ilony4yeHne aMMHaKa U U3y4EHHUE €ro CBOMCTB.
5. Ilosmy4yeHue yriieKucaoro ra3a i U3y4eHHue ero CBOMCTB.
MeTtanbl v ux coequHenus (17 yacon)
[Tonoxxenue MeramnoB B [lepuoanueckoit cucreMe xumMuueckux sineMeHToB /. 1. Menneneena,
CTPOEHHE UX aTOMOB M KpUCTAJUIOB. MeTaminueckas CBsi3b U METANIMYECKAS] KPUCTAIUIMYECKAs
pemi€rka. DU3NYECKHUE CBOMCTBA METAUIOB: JJIEKTPO- M TEIUIONPOBOAHOCTBH, OTpakarolas
CIIOCOOHOCTB, MIACTUYHOCTD. CIlsIaBbl YEPHBIE U LIBETHHIE.
Mertannel Kak BOCCTAHOBHUTENW. OJIEKTPOXMMHUYECKHH psJ HanpshkeHW. BsaumopeiicTBue
METAJVIOB C HEMETAJUIAMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHUS.
CrpoeHre aTOMOB M MPOCTHIX BEHIECTB IIEIOYHBIX METAJUIOB. 3aBUCHMOCTb (DU3MUYECKUX H
XUMUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsA0B siiep X aTOMOB. OKCUABI U THIPOKCUBI
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HIEJIOYHBIX METAJJIOB, WX MOJYy4YeHUE, CBOMCTBA, MpUMeHeHue. BakHeiiine cou IMIeTO4YHbIX
METaJIOB, UX 3HAYEHUE B )KMBON M HEXKMBOU MPUPOJIE U B KU3HH YEIOBEKA.

CrpoeHrne aroMOB M NPOCTBIX BEUIECTB IIEJOYHO3EMENIBHBIX METAUIOB. 3aBUCHUMOCTH
bu3nYeCKuX U XUMHUYECKUX CBOMCTB IIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsifoB SAep HX
aToMOB. OKCHJIBI M THJIPOKCHU]IbI IIE€JIOYHO3EMENBHBIX METaNIOB, UX MOJY4YEHHE, CBOMCTBA U
npuMeHeHne. BaxuHenmmue conu HIENOYHO-3€MEIbHBIX METAUIOB, UX 3HAYEHUE B MPUPOJE U
XKHU3HH yenoBeka. KapOoHaThl U THAPOKAapOOHATHI KAJIBITHS.

JKéctrkocTh BOIBI: BpeMEeHHass W moOcCTostHHAs. CrocoObl yCTpaHEHHsI BPEMEHHOW KECTKOCTH.
Crioco0bl yecTpaHeHUs TOCTOSIHHON KECTKOCTU. VIOHUTHI.

CoenunHeHus amOMUHUSA B IpUpoe. XUMUYECKUE CBOMCTBA amoMuHua. OcoOeHHOCTH OKCHUIa U
THJIPOKCUA ATIOMUHUS Kak aM(OTEpPHBIX COeAMHEHUH. BaxHelme conu anoMuHus (XJIOpU,
cynbdar).

OcoOenHocTu cTpoeHus: aToMa xkenesa. XKenezo B npupone. Baxneimue pyas! xenesa. OKCUabl
u ruapokcubl xeneza(ll) u sxeneza(Ill). Comu xenesa(ll) u xenesa(Ill). OGHapyxeHHe HOHOB
KaTHOHOB JKeJle3a B pacTBOpe. 3HaU€HHUE COETMHEHUH JKene3a.

Koppo3us xumuueckas ¥ 3J€KTpOXUMHUYECKas. 3alllUTa METAJUIOB OT KOPPO3UH.

Mertamiel B mpupoje: B cBOOOJHOM BHIE W B BHIE cOoeqUHEHUH. IIOHSATHE O METayuTyprHm.
UépHas u nBeTHas Metaynyprus. [lupomertanyprus, ruaApOMeTalyprus, 3JeKTPOMETaTyprus.
Homennsrii mporiecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOJIN3 PACILIABOB.

JleMoOHCTpaL U

B3aumopeiicTBue HaTpHs, IUTUSA U KaJbLUS C BOAOM.

['openue HaTpusi, MarHus U 5KeJie3a B KUCIOPOJIE.

Bcenblilika TepMUTHON CcMECH.

BzaumopeiicTBre cMecH MOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPHI.

B3anmopeiicTBre aFOMUHUS ¢ KUCIOTAMHU, IIEJIOYaMH U BOJIOM.

B3anMopeicTBue xene3a u MEIH € XJIOPOM.

BzaumopeiicTBrue Menu ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KHCIIOTOMN
(pa36aBIeHHON M KOHIIEHTPUPOBAHHON).

Oxkpacka miaMeHu COeAMHEHUSIMU LIEJIOYHBIX METAJIJIOB.

Okpacka MmI1aMeHH COeMHEHUAMH IETOYHO3EMENbHBIX METAIIJIOB .

l"amenue u3BecTH BOAOM.

[Tonyuenue kECTKOW BOJIbI B3aUMOJEHCTBUEM YTIIEKHUCIIOTO C U3BECTKOBOM BOJOM.
VYcrpanenue BpeMeHHOM )KECTKOCTH KUTISTYEHUEM U T00aBKOU COJIBI.

YcrpaHneHue noCcTOSTHHOM KECTKOCTH 100aBKOW COJIBI.

WNoHUTHI ¥ IPUHITUT UX AeHCTBUA (BUIEO(PArMEHT).

Konnekuus npupoaHbIX COEAUHEHUN aTFOMUHUSA.

BuneodparmenTs! u cnaitapl «OKCHIT ATFOMUHUS ¥ €70 MOIU(DUKAITII.

[Tony4yenne ampoTepHOro THAPOKCHIA ATTFOMUHHS U UCCIIEIOBAHUE €TI0 CBOMCTB.
Konnekuus «XumMudeckue UCTOUHUKHU TOKay.

Pe3ynpTaThl IIMTEIBHOTO HYKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UHU CTAJIBHBIX U3JEIUN B
3aBUCUMOCTH OT YCJIIOBUH IIPOLIECCOB.

Boccranosnenue meau u3 okcuna meau(1l) Bonopoaom.

Buneodparmentst u cnaiiabl «[Ipou3BoICTBO YyryHa U CTAI.

Buneodparments! u ciaiinpl «M3nenust U3 4yryHa u cTajam.

Buneodparments! u cnaiipl «I [pon3BoACTBO alFOMUHUSI.

JlabopaTopHbIe ONBITHI

39. B3aumoneiicTue xemne3a ¢ pactBopoM cyibdara meau(1l).

40. [TonyuyeHue U3BECTKOBOM BOJBI U OTBITHI C HEH.

41. [Tonyuenune runpoxcuaoB >xenesa(ll) u (I1I).

42.KadecTBEHHbIEC PEAKIIMHU HAa KATHOHBI JKeJe3a.

IIpakTnyeckune padoThl

6. ITomydenue xecTKoi BOABI U CIIOCOOBI €€ yCTpaHEHUs!.

17



7. Permienue sKCEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTaibiy.
XuMHUs U OKpY:KaIas cpena (2 yaca)
Ctpoenue 3emiu: siApo, MaHTHSA, 3€MHas Kopa, UX XUMUYeCKHid coctaB. Jlutochepa u eé
xumuueckuil coctaB. Munepansl. Pynpl. Ocanounble noponbl. Ilone3Hele HcKomaeMsle.
XUMHYECKUH cocTaB THApOCchepbl. XUMHUYECKUHA COCTaB aTMOC(EpHI.
VICTOUHMKHM XUMHUYECKOTO 3arps3HeHHs OKpYXKawomed cpeabl. [106aabHBIE 3KOJOTHYECKUE
npo0yieMbl YeloBeYeCTBAa: MAPHUKOBBIM S((PEKT, KHUCIOTHBIE 10U, O30HOBBIC JbBIPHI.
MexayHapoaHOE COTPYIHUYECTBO B OOJACTH OXPAaHBI OKPY)KAIOLIEH Cpelbl OT XUMHUYECKOTO
3arpsi3HEHUS. «3eJIEHast XUMHUS.
JleMoHCTpaL U
BuneodparmenTst u cnaiiapl «CTpoeHue 3eMIu U €€ XUMUYECKUA COCTaBy.
e Komiekuus MUHEpAIOB U TOPHBIX OPOJ.
Komnexkuus «Pynsl MeTamioBy.
Buneodparmentst u cnaiinbl «l 106anpHbIE SKOIOTHYECKHE TPOOIEMBI Y€TI0BEYECTBAY.
JlaGopaTopHble ONBITHI
43. U3yueHue rpaHura.
O0o0menne 3HaHUH 10 XMMHHU 32 Kypc 0CHOBHOM mKoJbl. [loagroroska k OcHoBHOMY
rocy1apCcTBEHHOMY 3K3aMeHYy (7 4acoB)
CrpoeHue aroma B COOTBETCTBHM C IOJIOKEHHUEM XUMHUYECKOro aneMmeHta B [lepuoanueckoit
cucreme. CTpoeHHE BEILIECTBA: XMMHUECKasl CBSI3b U KPUCTAIUIMUECKHUE PEIIETKU. 3aBUCUMOCTh
CBOICTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEHIECTB (METAIJIOB, HEMETAIJIOB, OJIArOPOTHBIX
razoB) OT ToOJIOKeHHUsI AneMeHToB B Ilepmommnueckoit cucreme. Tumosoruss HEOpraHUYECKUX
BEILECTB, JACJICHUE UX Ha KJacchl U rpymmsl. [Ipencrapurenu.
[Ipu3Haky U yciioBHs IPOTEKaHUS XUMHUYECKUX peakuuid. TUIIOI0rus XUMUYECKUX PEaKIUy 110
pa3IMYHbIM OCHOBAHUSIM. Peakunn HMOHHOI'O oOMeHa. OxucauTenpHo-
BOCCTAHOBUTEJbHbBIE PEAKIIHH.
XVWMHYECKHME CBOMCTBA IPOCTBIX BEIIECTB. XapakTEpHbIE XMMHUYECKHE CBOWCTBA
coieo0Opa3yloIuXx  OKCUIOB, TUAPOKCUIOB  (OCHOBaHMM, KHUCIOT U  aM(OTEpHBIX
TUAPOKCHUIOB), COJEH.

i. TEMATUYECKOE IINTAHUPOBAHHUE
Tematuueckoe MiIaHUPOBAaHUE peaTu3yeT OJUH U3 BOZMOXKHBIX IMOAXO0I0B K pacipeeieHUI0
A3y4aeMoro MaTepraia I1o rogaM, BpeMEHHU U3Y4EHUs OTAEIBHBIX TEM Kypca.
B nanHOM miiaHupOBaHUU pa3AeNbl OCHOBHOTO COJEPXKAHUS 0 XUMUU Pa30UTHI HA TEMBI
B XPOHOJIOTUH UX U3YUCHUA I10 y‘le6HI/IKaM. OC00EHHOCTBHIO ITOTO ITaHUPOBAaHUA ABJIACTCA TO,
YTO B HEM COJICPIKUTCS ONIMCAHNE BO3MOXKHBIX BHJIOB JIEITEILHOCTH 00YUYaIOLINXCS B ITPOLEcce
YCBOCHUA COOTBETCTBYIOLICTO COACPIKAHUSA, HAITPABJIICHHBIX Ha JOCTUXKCHHUE ITOCTABJIICHHBIX
neneit ooydeHusl.
[Tporpamma 8—9 knaccoB paccunTtana kak Ha 2 yaca (136 4 3a q1Ba rojia 00y4deHus1) B HECIIO.
B TematndeckoMm miIaHMPOBAHUU MPEAYCMOTPEHO PE3epPBHOE BPEMsi, HEOOXOUMOCTh KOTOPOTO
00yCJIOBJIEHA TEM, UTO peaibHasl MPOJOKUTEIFHOCTh YIeOHOTO T0/1a BCETAa OKa3bIBACTCS
MEHBIIIE HOPMATUBHOM.
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TemaTnueckoe IJIaHMpoOBaHKe Kypca 8 Kiiacca
(2 4 B HepreJ110, BCEro 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

Homepa
YPOKOB

Tema ypoka

OcHOBHOE co/lep:KaHue
ypoka

XapakTepuCcTHKA OCHOBHBIX BU10B
AesiTeJIbHOCTH o0ydyammxcs (Ha
YPOBHE Y4eOHBIX J/1eiiCTBHI)

8 kiaacc

HavajbHble NOHSITHS M 3aKOHBI XUMHUH (20 4)

Ilpenver  xumumn.
Ponmr  xumuum B
JKU3HH YeJloBEKa

Tena u BemecrBa. CBoOiicTBa BEIIECTB.

OTanoHHbIE ¢usnueckne CBOMCTBa
BEILIECTB. Marepuanst u
MaTepHaloBeZicHHE. Poib XUMUH B JKU3HU
coBpeMeHHOro obmectBa. OTHOIECHME
obmecTBa K XuUMHH: XxeMopmwimia w
XeMO(pOOHsL.

Jdemoncrpauun. Komnexuus
MaTepHAaJIOB U U3/ICIIHI U3 HUX.

JlabopaTopHble ONBITHI. 1.
O3HaKOMJICHHE c KOJUIEKITHEH
11a00paTOPHOI MOCYIbI

Obvacuamp, UYTO MPEIMETOM HU3yYCHUS
XMMHHU SBJSIIOTCA BEIIECTBA, UX CBOMCTBA U UX
MIpeBpaILEHHs.

Pasznuyams Tema W BEIIECTBAa, BEIIECTBA U
MaTepHAaIbL.

Ycemanasnueams  TpUUMHHO-CIIEICTBEHHBIC
CBSI3M MEXAy CBOHCTBAMHM BEIIECTB U HX
MIPUMEHEHNEM

Xapakmepuwsamb MOJIOKUTCIIbHYTO u

OTPULATENIBHYI0 pOJb XUMHM B  JKU3HU
COBPEMEHHOI'0 00LIECTBA.
Apeymenmupoeams ~ CBOE  OTHOLIGHHE K

xeModunuu u xemopoouu.

2 Meronp! u3yuenust | Metonsl usydenus xumuu. HaOmopaenue. | Xapakmepuzoeams OCHOBHBIE METObI
XUMHHA OkcnepumeHT MojenupoBaHue. Mojenu | U3ydeHHs eCTeCTBEHHO-HAYyYHBIX JUCLUIUINH.
MaTepualbHBlE M 3HAKOBble WM | [Ipusodums IpUMEPHl MaTEPUANBHBIX U
CHMBOJIbHBIC. 3HAKOBBIX MJIM CUMBOJIBHBIX MOJEIEH,
JemoncTpanmuu. MoJieny, UCTIONIb3yeMble | HUCIIONB3yeMbIX Ha ypoKkax (Gpu3nku, OHOJIOTuu u
Ha ypokax (u3mkw, OHONOTHH ¥ | reorpadpum.
reorpagum. O0BEMHEIC u | Cobupampb 00bEMHBIC H TAPOCTEPIKHEBBIC
IIaPOCTEPXKHEBBIE MOJIETH HEKOTOPBIX MO/IETT HEKOTOPBIX XUMHUYECKHX BEIIECTB
XMMHYECKUX BEIIIECTB. Mopemn
KPUCTAJUIMYECKUX PEHIETOK
3 ArperaTHble I'assl. XKwunkoctu. TeEpasle BemecTBa. | Pasiuuams  TpU  arperatHbIX — COCTOSIHUS
COCTOSIHUS BELIECTB | B3aumubie HepPEeXO bl MEXJIy | BellecTna.
arperaTHBIMM  COCTOSIHMSIMH  BEIECTBA: | Ycmanaenusams B3aUMOCBA3M MEXAY HUMH Ha
BO3TOHKa (CyOnmMMaIys) u necyonmmanus, | OCHOBE B3aMMHBIX IT€PEX0JI0B.
KOHJICHCAINS u ucniapenue, | Manocmpuposams 3TH IEPEX0.Ibl IPUMEPAMH.
KpHCTaJUIN3alMs ¥ TUIABJICHHE. Habmodams  XUMUYECKHH  OKCIIEPUMEHT H
Jemoncrpamuu. Cobupanue npubopa Al | derams BBIBOJIBI HA OCHOBE HAOIIOICHUH
MOJTyYeHHWs Tra3a ¥ TIPOBEpPKAa €ro Ha
repMeTHYHOCTh. BO3roHKa cyxoro Jibla,
noma wiM  HadranuHa.  ATperaTHbIC
COCTOSIHUS BOJBI.
JlaGopatopubie omnbIThl. 2. IlpoBepka
npubopa AN TONy4YeHUS Ta30B  Ha
repMETHYHOCTh
[IpakTudaeckas 3HAKOMCTBO ¢ JJa0OpaTOPHBIM Pabomamu ¢ nabopaTopHbIM 000pYJIOBaHHEM U
4 pabora 1 000pyIOBaHUEM. HarpeBaTeIbHBIMH IPHOOpaMU B COOTBETCTBHHU
[IpaBuna TexHUKHM O€30MACHOCTH MPU C MpaBWJIaMH TEXHUKHU O€30MacCHOCTH.
pabore B kabunete xumun. Hexoropele Boinoansime  mpocTedline  MaHMITYJISIIUH  C
BHIBI palboT. nabopaTOpHBIM 000pyIOBaHUEM: c
OObHapy)XeHHe MPOAYKTOB TOPEHUS 71a00PaTOPHBIM IITATHBOM, CO CITUPTOBKON
napaduHa 1 BIUSHIE BO3/IyXa Ha TOPEHHE
CBEYH
- Jlomarmauis HaGmonenne 3a ropsimeii cBevoi Buinoanusame 6e30macHBIE B JOMAIITHAX
9KCTIEPUMEHT | duznyeckue SIBICHNS IPU TOPSHUH CBEYH. | YCIIOBHSAX HKCIIEPUMEHTBI, IPOBOJHUTH
CrpoeHue I1aMeHH CBeYH HaOJII0JICHUS 32 TOPEHUEM CBEYH
BimsiHuE Bo3MyXa Ha TOPEHUE CBEYH Ogopmasims OTYET O TIPOJIEITAHHON padoTe ¢
HCTIONIB30BAaHIEM PYCCKOTO SA3bIKA U SA3bIKA
XHMHUH
5 dusnueckue ®uznueckue ssiaeHus. Yucrele BemectBa | Pasiuuams — Qu3MuecKkue M XUMHYECKHE

SABJICHHUS B XUMHUH

u cMmecu. ['OMOTCHHBIE W TETCPOTCHHEIC
cmecu. Cmecu razooOpasHble, KUIKHE H
TBEpABIe. CrIOCOOBI pa3/ieJICHHsI CMECEH:

SIBJICHUS, YUCThIE BEILIECTBA U CMECH.
Knaccugpuyuposams cmecu.
Ilpusooums TpUMEPBI CMECEH Pa3IUIHOTO




NePEroHKa, Unu JUCTUJLIALYS,
OTCTauBaHUE, ¢unbTpOBaHUE,
KPHCTAJUIM3alMs  WIM  BbIapUBAaHUE.
Xpomatorpadus.  [IpumeHenme  3THX

CIIOocO0OB B J1a0OPaTOpHOW TpakTHKE, Ha
TIPOU3BOJICTBE U B OBITY.

JdeMmoHcTpanmu. Paznenenue JIBYX
HECMEIINBAIOIINXCS JKHJIKOCTEH c
TIOMOUIBIO JIETTUTELHOM BOPOHKH.
Juctunnsarop u ero pabora. YcTaHOBKa
st ¢unbTpoBaHuss W e€  pabora.
YcranoBKa Juisl BeITapuBaHus U e€ paboTa.
Komrexiss  OBITOBBIX — NMPHOOPOB  JJIs
¢unpTpoBaHMA  BO3myxa.  PasnmeneHue
Kpacsmiero BemecTBa (Quomacrepa C
MTOMOIIEI0 OyMaskHOU XpoMaTorpadun
JladopaTopHble ONBITHI. 3.
OsHakoMIICHUE c MHUHEpaJIaMH,
00pa3yomyMH TPaHuT.

4. IlpuroToBieHne TeTEPOreHHOW CMecH

arperaTHoro COCTOSIHUSL.

Yemanaenueameo MIPUYHUHHO-CJIEICTBEHHBIE
CB3M MEXIy (U3NYECKHMH CBOWCTBAMH
BEIIECTB CMECH M CIIOCO0AMH WX pa3lelieHHS.
Paznuuamo uxX, onucel8amo u
Xapakmepu3o6ams MPAKTHIECKOE 3HAYCHHE.

OTHOCHTeNbHAS aTOMHAs Macca.
Jlemoncrpamnn.  Iloprpers: M. 5.
bepuemuyca wu . UW. Menngeneesa.
KopoTkonepuoanpiit 1 ATMHHONIEPUOIHBIN
BapuanTsl [lepuoanaeckoit cucremst /1. 1.
Menneneesa

MOPOIIKOB  Cephl W JKele3a H X
pasznencHue
6 IIpakTnueckas AHanu3 Mo4BbI Pabomams ¢ nabopatopHbIM 000pyIOBaHUEM H
pabora 2 (ananor HarpeBaTebHBIMH NPHUOOPaMU B COOTBETCTBUU
pabotsr «OuncTka C TIpaBUJIaMH TEXHUKN 0€30IT1aCHOCTH.
TTOBAPCHHOM COJI) Boinoansme nipocteiiye npuéMsl 00paIieHus ¢
71ab0paTOpHBIM ~ 00OPYIOBAHUEM: BOPOHKOI,
(UITBTPOM, CITUPTOBKOH.
Habnmooams 3a CBOHCTBAMH  BEIIECTB U
SIBIICHUSIMU, TIPOUCXOISIIMMH C BEIIECTBAMH.
Onucvligams ~ XUMHYECKHHA  SKCICPUMEHT C
MTOMOIIEI0 PYCCKOTO (POTHOTO) sI3bIKA U sI3BIKA
XAMHH.
Jenamo BEIBOJIBI o pe3yabTaTamMm
MPOBEAEHHOTO IKCIIEPIMEHTA
7 ATOMHO- Xumuueckue dJeMeHThl. AToMbl U | OO®BACHAMb, YTO TAKOE XUMHUUYECKHH DJIEMEHT,
MOJIEKYIIAPHOE MoJieKynbl.  [IpocThle ¥ CIOXKHBIE | aTOM, MOJIEKYJIa, aJlTIOTPOIHS, HOHBL.
yYeHHeE. BemiecTBa. AIDIOTpomHs Ha mpuMepe | Pasauuams MPOCTHIC U CIIOKHBIC BEIIECTBA,
XuMHUUECKHe KHCJIOPOAa. OCHOBHBIE MTOJIOKEHHS | BEMIECTBA MOJICKYIIIPHOTO M HEMOJICKYISIPHOTO
SJIEMEHTHI ATOMHO-MOJICKYJIIPHOTO y4eHHUs. VIOHBL | CTpOEHUS.
Bemecta MOJIEKYJISIPHOTO u | Yemanaenusames NpUIMHHO-CIIEACTBEHHBIE
HEMOJICKYJISIPHOTO CTPOCHHSL. CBSI3M M@y COCTAaBOM MOJIEKYJ 1 CBOHCTBaMHU
JemMoHcTpamuu. MoJenu ajuIOTPOITHBIX | aJUTOTPOITHBIX MOIN(HUKAIMHA KHCIOPO/Ia.
Moaudukanuii  yriepoga W cepbl. | Popmyauposams OCHOBHBIE ITOJOKCHHS
IHonyuenue o3ona ATOMHO-MOJIEKYJIIPHOT'O YUEeHHUS
8-9 3HaKU XUMHUYECKUX | 3HAKH (cUMBOJTBI) XUMUYECKUX | Ha3zvleams M 3anucebléams 3HAKU XUMUYECKUX
3JIEMEHTOB. aeMeHTOB. MHpOpMAaIus, KOTOPYIO HECYT | AJIEMEHTOB.
Ilepuoauueckas 3HaKU XUMHUYECKUX JNEMEHTOB. | Xapaxmepuzoeams WHPOPMALUIO, KOTOPYIO
TabIuna OTUMOJIOTUSA Ha3BaHU HEKOTOPBIX | HECYT 3HAKH XMMHUYECKUX DJIEMEHTOB.
XUMHUYECKUX XUMHYECKHX 3JeMeHTOB. [lepuommueckas | Onucbigams CTPYKTYPY TAOIHIIEI XHMUYECKUX
anementoB JI. U. TabmuIa XUMHUYECKUX a1eMeHToB | anemeHToB [l. V1. Menzeneesa.
Menpeneesa. . . MenneneeBa: KOPOTKOIIEPUOIHBIA U | ObwbsicHamb 3TUMOJIOTUYECKHE Hayana
JUIMHHONIEPUOIHBIN BapHaHTHL. [lepwonabl | Ha3BaHUI XHMHYECKHX 3JIEMEHTOB U  UX
u Tpynnel. [maBHas w  moOOYHASs | OTHENBHBIX TPYIIIL
moarpynnel Wi A- wu  b-rpynmel. | Paziuuame KOPOTKOIEPHOIHBIN u

JUIMHHONEpUOHBIN BapuaHThl Ilepuognueckoit
cuctembl JI. 1. Menneneena
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10-11 Xumnueckue Xumnueckue ¢opmyasl. Huanekcel u | Omobpasicams cOCTaB BEIIECTB C IMOMOLIBIO
hopmyIbr KOX((PHUIIUCHTEI. OTHOocUTeNbHAS | XUMHYECKHX (PopMyII.
MOJIEKyJIsipHast Macca. MaccoBas 1oist | Pazauuams WHAEKCH U KOA(PPHULIUECHTHI.
XMMHYECKOTO 3JIEMEHTa B COCOMHEHHH. | HaxoOumb OTHOCHUTEIBHYIO MOJICKYJIAPHYIO
Wuadopmanns, KOTOPYIO HECYT | MacCy  BEHNIECTBA M  MAacCOBYIO  JIOJIO
XUMHUYECKHE (POPMYITBI XUMHYECKOT'0 3JIEMEHTa B COCTUHECHUU.
Tpancauposams UHGOPMAIHIO, KOTOPYIO HECYT
XUMHUUYECKHE POPMYITBI
12-13 | BaneHTHOCTH Banentnocts. CtpykTypHBIE (GOpMYyNBL | O0®BACHAMb, 9TO TAKOE BAIEHTHOCTb.
XUMHYECKHE 3JIEMEHTHI C MOCTOSHHON M | [lonumams OTpakeHHE MOPSAAKA COSANHEHUS
NIEPEMEHHOM  BaJCHTHOCTHIO.  BBIBOJ | aTOMOB B MOJIEKYJIaX BEIECTB ITOCPEICTBOM
(GopMynBI COCOMHEHHS II0 BAJICHTHOCTH. | CTPYKTYPHBIX (OPMYII.
OmnpeneneHue BaJCHTHOCTH XUMHYECKOTO | Ymems cocmagisims (HOpMyIbI COSANHEHUH MO
ayeMeHTa 1o QopMmyie  BEIecTBA. | BAICHTHOCTH M onpedeismb  BaJIEHTHOCTD
CocrtaBieHue Ha3BaHMH  COENUHEHUH, | 3yeMeHTa
COCTOALIMX U3  JBYX  XHUMHUYECKUX | 1O (OopMyJie ero CoennHEeHNUs
JJIEMEHTOB, 110  BaJICHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTB.
HJemoncrpanuu. KoHcTpyupoBaHue
I1aPOCTEPHKHEBBIX MOAETICH MOJEKYII
14 Xumuyeckue Xumuyeckue  peakuud. PeareHTel U | Xapaxmepusoeambs XUMUYECKYIO PEAKLUIO U €€
peakuuu. [IpusHaku | mpoxyKThI peaxnum. [Tpn3Haky | y4acTHUKOB (pearcHTHl ¥ MPOIYKTHl PEaKInH).
U YCJIOBHS UX XMMHUYECKUX  peakiui. YcimoBus WX | Onuceiéams IPU3HAKH U YCIOBUS T€UCHUS
NPOTEKAHUS NPOTEKaHMsI M IIPEKpaIleHus. Peaknuy | XUMHYECKHUX PEaKIui.
TOPEHHS. OK30TepMUIECKHE u | Pazruuame 9K30TEPMHUUYECKHE "
SHIOTEPMHUYECKHE PEAKIIUH. SHI0TEPMHUYECKHE PEAKIINH.
JemMoHcTpanum. Amnmapat Kumnma. | Coomnocums peaxuu TOPEHUs "
Paznoxenne 6uxpomara aMMOHHUS. | SK30TEpPMHUUECKUE PEaKIIUH.
I'openue cepbl U MarHUEBOH JICHTHI. Habmooams u  onuceiéams ~ XUMUYECKHN
JlabopaTopHble ONBITHI. 5. | BKCHIEpUMEHT C MOMOIIBI0 PYCCKOTO (POIHOIO)
B3anmopeiicTBue pacTBOpOB XJIOPHIOB M | S3bIKA M S3bIKA XUMHHU
MOJUIOB KaJusi C pacTBOPOM HHUTpaTa
cepebpa. 6. Ilomydyenme rumpokcuaa
vemu(Il) m ero B3auMoaecTBHE ¢ CEPHOM
KHCJIOTOM.
7. BzaumopeiicTBHE pacTBOpa COJBI C
KHCJIOTON
15-16 3aKoH coxpaHeHHs | 3aKOH COXpaHEHUs MacChl BEUIECTB. | Popmyauposams 3aKOH COXPAHEHUS MACCHI
MAacChI BEIIECTB. Xumnueckue ypaBHeHHs. CocTaBieHHE BemectB. Cocmagnsims Ha €ro OCHOBE
Xumuueckue XMUMHUYECKUX ypaBHeHHH. MHpopMmanus, XUMHYECKUE YPABHEHUS.
ypaBHEHHUS KOTOPYIO HECET XUMHYECKOE ypaBHEHHE. Tpancauposams NHOOPMALUIO, KOTOPYIO HECYT
HJemoncrpauuun. Iloptpetst M. B. | XxuMuueckue ypaBHEHUS.
JlomonocoBa u A. JI. JlaBya3be. ['opeHne | DKcHepHUMEHTAIBEHO 100MBEPIHCOaAmb
¢docpopa. OIBITE, WLIIOCTPUPYIOIINE | CIPABEAIMBOCT 3aKOHA COXPAHEHHUS MacChI
3aKOH COXPAHEHHs MacChl BEILIECTB. BEIIECTB
JlaGopatopubie ombIThl. 8. IIpoBepka
3aKOHa COXPAHEHUS MacChl BEIIECTB Ha
IpUMepe B3aUMOACHUCTBHUA LIENOUU U
KHUCIIOTEHI. 9. TlpoBepka 3akoHa
COXpAHEHHSI MAcChl BEIIECTB Ha MPHMeEpe
B3aUMOJEUCTBUSA mEI0UUn " COJIN
wenesa(lll)
17-18 Tume! xumuueckux | Knmaccuduxanust xumudecknx peakuuit no | Kraccuguyuposams XMMUYECKAE PEAKIUH T10

peakiuit

COCTaBy M YHCJIY PEarcHTOB U IPOIAYKTOB.
Tunel xuMuyeckux peakuuid. Peaxiuun
COCJIMHCHUS, PA3JI0KCHUS, 3aMCIICHHUS H
obOmena. Katanus3atopsl u kaTamus.

JdemoncTrpammu. Topenne  docdopa,
PACTBOpEHUE MPOJIYKTa TOPCHUS B BOJAC U

HCCIIEIOBAaHUE TOJYYEeHHOTO  pacTBopa
JakMycoM. BsaumopeiictBue  coistHOH
KHCJIOTHI C LIHHKOM. ITonyuenue

ruapokcuaa meau(Il) u ero paznoxxkenue

MPU3HAKY 4YHCIa M COCTaBa pPEarcHTOB W
MIPOAYKTOB.

Xapaxmepusoeams  ponbp  KaTaausaTopa B
MPOTCKAHUY XUMHUYCCKON PEeaKIInu.
Habniooams W onucvleames  XUMUYECKHIA
SKCIIEPUMEHT C MOMOIIBIO PYCCKOro (POAHOro)
SI3BIKA W A3BIKA XMMHH
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IIPYU HArPEBaHUM.
JlaGopaTopHusle onbIThl. 10. Paznoxenue
MIEPOKCH/Ia BOJOPOJA C NMTOMOIIBI0O OKCHIA

mapraana(IV).
11. 3amernenue xene3oM Meau B METHOM
Kynopoce.
19 IToBTOpEHUE U TectupoBaHue, peleHue 3a1a4 U
0000IIIeHIIE TEMEI. BEITIOJTHEHHE YIIPAKHEHUH 110 TeMe
IToaroroska k
KOHTPOJILHOI
pabote
20 KontponbHas pabota 1 «HavanpHble MOHITHS ¥ 3aKOHBI XUMHUH
BaxHelinue npeacTaBuTeN I HeOpraHn4eckux BemecTs. KoinmyecrBeHHbie oTHOIEeHHs B xumun (17 1)
21 Boznyx u ero Cocras Bo3myxa. Xapaxmepuzosams 00BEMHYIO JOJTIO
COCTaB [onsarue 06 06BEMHOI H07T€E () KOMITOHEHTA TaKo# MpUPOAHOI ra30Boi cMecH,
KOMIIOHCHTA HpI/IpO,I[HOP'I Ta30BOM CMECH - KaK BO3AYX, U paccyumuvliédams e€ 1o 06”béMy
BO3JyXa 3TOU CMCCH.
Pacuer 06bEMa KOMIIOHEHTA ra30BOH Onucvisams 00BbEMHBIN cocTaB aTMOC(HEPHOTO
CMeCH 110 ero 00bLeMHO J101e ¥ HA060POT. | BO3MyXa U NOHUMAMb 3HAUEHUE IOCTOSHCTBA
Hdemoncrpanuu. OnpeneneHue 3TOTO COCTaBa ISl 3A0POBBS
COZIeprKaHuUs KHCIIOPOJa B BO3/yXE.
22 Kucnopon Kucnopoa. O3on. [Tomyuenue Xapaxmepuzoeams 030H, Kak aJUIOTPOIHYIO
kucnopozaa. CoOupaHue 1 pacrio3HaBaHue | MOJM(UKAINIO KHCIOpOJa.
Kucaopoaa. XUMHUYEeCKHe CBOHCTBA Onucvigams ~ pusmdeckue W XAMHAYECKHE
KHUCJIOPOJAA: B3aUMOJICHCTBHUE C CBOWCTBa,  NOJy4YEHHE U pUMEHEHUE
MeTaJUlaMH, HeMeTalJIaMH U CJIOKHBIMU KHCIOpOZa C  HCHOJBb30BAaHHEM  PYCCKOIO
BelecTBamu. [Ipumenenue kuciopoaa. (ponHOTO) SA3BIKA U S3BIKA XUMUH.
KpyrosopoT kucnopona B npupose. Yemanaenuseamo MPUYUHHO-CIIEJICTBEHHBIE
JemoncTpanun. [lonydenue kucnopoga | cBsi3M  Mexay  (GU3MYECKUMH  CBOMCTBaMH
Ppa3IoKEHUEM IIepMaHraHaTa Kaius 1 KHCJIOPOJIAa ¥ CIIOCO0aMM eTo COOMpaHusL.
nepokcuaa Bojoponaa. Cobupanwue Ilpogooums,  HabOMOOamMb> W ORUCHIBANb
METOJOM BBEITECHEHHS BO3/1yXa U BOJIBL. XMUMHUYECKUH OKCIIEPUMEHT MO  IOJIyYeHHIO,
Pacnio3naBanue kucnopona. I'openue COOMpaHWIO W pAacmoO3HAaBaHUIO KHCIOpoJa C
MarHus, Jkernesa, yris, cepsl 1 ¢pochopa B | cOOMOAEHUEM ITPABIII TEXHUKH O€301T1aCHOCTH
KHCJIOPOJIE
23 [IpakTrueckas [Nomyuenne, cobupanne u pacnosHaBanue | Pabomams ¢ 1aOOpaTOPHEIM 000PYIOBaHHUEM U
pabota 3 KHCIIOpo/ia HarpeBaTeNbHBIMU NMPHOOpaMH B COOTBETCTBUHU
C TIpaBHJIaMH TEXHUKHN 0€30ITaCHOCTH.
Buvinoaname npocteiimue npuémMsl 00paIeHus ¢
nabopaTopHbEIM  00OpyIOBaHUEM:  COOUpaTh
mpudop AJsl MOJXYYSHHS Ta30B, MPOBEPSTH €ro
HAa TEepMETHMYHOCTb U HCHOJb30BaTh JUIA
MOJTy4EeHHs] KUCIIOPOa.
Cobupams KHCIIOPOA METOAOM BBITECHEHHS
BO3/yXa U pacno3Hasamsy €ro.
Habniooams 3a CBOHCTBAMM  BEIIECTB U
SBJICHUSAMH, IIPOUCXOISAIINMH C BEIIECTBAMH.
Onucvigams ~ XUMHYECKHUH  SKCHEPUMEHT C
ITOMOIIBI0  €CTECTBEHHOTO  (PYCCKOTO  WJIH
POIHOTO) S3BIKA U SA3bIKA XUMHH.
Cocmagnams OTUeT o pe3yabpTaTam
MIPOBEAEHHOT0 IKCIIEPIMEHTA
24 OKcuibl Oxcuael. O6pa3zoBaHue Ha3BaHUI OKCUIOB | Buvldensmb CyleCTBEHHBIE PU3HAKH OKCHIOB.

o ux popmynam. CocraBieHue GopmMya
OKCHJIOB I10 X HAa3BaHUSM.
[IpencraBuTenN OKCHIOB: BOJIA U
YIJIEKHUCTBIN ra3, HeraméHast U3BeCTb.
Jdemoncrpauuu. Komiekuus okcuaon
JladopaTopHblii onbIT. 12. [TomyTHEHHE
M3BECTKOBOM BOJIBI IIPH MPOITYCKAHUU
YIJIEKHUCIIOTO Ta3a

Jlasame Ha3BaHUS OKCHIIOB IO UX (OPMYIIaM.
Cocmagnissims  (QOPMYNIBI  OKCHIIOB IO WX
Ha3BaHUSIM.
Xapaxmepuzosambp
OKCHIOB, KakK BOJa,
HeraméHas M3BeCTh

TaKuxX TpeICcTaBUTENEH
YIJIGKUCHBIA  Ta3 U
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25 Bonopon Bonopona B npupoae. ®uznueckue u Xapaxmepuzosamyo COCTaB MOJIEKYJIbI,
XMMHYECKHE CBOMCTBA BOJOPOJA, €r0 ¢usnyeckne M XUMHUYECKHME  CBOMCTBA,
MOTy4eHHUE ¥ IPUMEHEHHE. MOTy4eHHNEe ¥ IPUMEHEHNE BOIOPOAA.
JemoncTpanuu. [lorydenue, cobnpanne Yemanasausame MPUYUHHO-CJICICTBEHHBIC
U pacIio3HaBaHUE Bofopoza. ['opeHne CBSI3M MEXAYy (U3NYECKUMH CBOMCTBAMH U
Bozopoza. BzanmozelicTBue Bogopoaa ¢ cmocobamMu  coOMpaHHS BOJOPOMAA, MEXKAY
oxcuaom meau(Il). XUMHAYECKUMH CBOWMCTBaAMH u €ro
JlaGopaTopHbIii ONBIT. NIPUMEHEHHUEM.
13. Tlony4yenue Bogopoaa Ilposooums,  HabmOOamv W ONUCHLIBAMb
B3aUMOICHCTBUEM IIMHKA U COJISTHOU XUMHYECKMH OSKCIEPUMEHT II0 MOJIyYeHHIO,
KHCJIOTBI COOMpaHUI0O M pAacIO3HABAaHMIO BOJOPOAA C
COOJIIOICHUEM ITPaBUJI TEXHUKH 0€3011aCHOCTH.
26 IIpaxTuyeckas [Nonyuenue, cobupanue u pacnosHaBanue | Pabomamsb ¢ 1abOpaTOpHEIM 000PYIOBaHUEM U
pabota 4. BOZIOpOAA HarpeBaTeJIbHBIMU NPUOOpPaMU B COOTBETCTBHUHU
C TIPaBWJIAMH TEXHUKHU OE30MaCHOCTH.
Bovinoansame npocTelime npremMsl 00paIieHus ¢
nabopaTopHEIM ~ O0OpYZOBaHHEM:  COOHMpaTh
mpudop AJIsl MONYyYSHHS T'a30B, MPOBEPSTH €T0
Ha TEPMETUYHOCTh M HCIOJNB30BATH IS
TIOTY4eHHS BOAOPOIa.
Cobupams BOJOPOA METOJAOM  BBITECHEHHS
BO3/yXa U pacno3Hasams ero.
Habmooams 3a CcBOWCTBAMH  BELIECTB U
SBJICHUSAMH, IPOUCXOISAIIHNMH C BEIIECTBAMH.
Onucvisambs ~ XAMHYECKHH  SKCIIEPUMEHT ¢
MOMOIIBI0  €CTECTBEHHOTO  (PycCKOTO  WIIH
POIHOTO) SI3BIKA U A3BIKA XUMHH.
Cocmagnams OTuéT o pe3yabTaTamMm
MIPOBEJCHHOTO SKCIEPHMEHTA
27 Kucnotst Kucnotsl, ux cocTaB U KIacCHpHUKAIHS. Amnanuzuposams cOCTaB KUCIOT.
WNunukatopsl. Tabmuia pacTBOPUMOCTH. Pacnosnasamo KHCJIOTBI C ITOMOIIBIO
CodsiHast ¥ cepHasi KUCIIOTHI, UX CBOiicTBa | MHIMKATOPOB.
U IPUMEHEHHE Xapaxmepuzosams TIpeJCTaBUTENICH KHCIIOT:
Hdemoncrpauuu. Komnekuus COJISIHYIO U CEPHYIO.
MHUHEPaIbHBIX KUCIOT. [IpaBuio Ymem»  xapaxkTepm3oBaTb  PacTBOPHUMOCTH
pa30aBIeHHS CEPOI KUCIOTHI. COCIUHEHUIT c MIOMOLIBIO TaOITUIIBI
JlabopaTopHblii ONBIT. PacTBOPUMOCTH.
14. Pacio3HaBaHME KUCIIOT Yemanaenusame MPUYUHHO-CIIEJICTBEHHBIE
uHaukaropamu. Mcnosibn3o CBA3M MEXAY CBOMCTBAMH COJIIHOM U CEpHOH
BaHHeE JaTYNKA YPOBHS KHCJIOT ¥ 00JIaCTSIMH X IPUMEHEHHUS.
pH. Ocosnasamb ~ HEOOXOAUMOCTh  COOJIOAEHUS
MIPaBWJI TEXHUKH 0€301MacHOCTH Hpu padore ¢
KHCIIOTaMH.
28 Comn Counu, UX cOoCTaB U Ha3BaHMUS. Xapaxmepuszoeams ~ CONM  Kak  MPOAYKTHI
PacTBOpHMOCTE CcOJIeii B BOZE. 3aMeIIeHNS BOJOPOa B KUCIOTE HA METAJII.
[IpexcraBurenu coneit: XI0pu HATPHS, 3anucwisams GOPMYITBI COJEH IO BaJICHTHOCTH.
kapOoHaT HaTpus, pocdar KambIus. Has3zvieams comu 1o hopmymnam.
Hemoncrpanuu.  Komnekmust — coneit. | Mcnoavzoéams TabIUIy paCTBOPHUMOCTH JIJIS
Tabnuma pacTBOPUMOCTH  OCHOBAaHHH, | XapaKTEPHUCTHKH CBOWCTB COJIEH.
KHCJIOT U coJIeil B Bojie IIposooums pacd€Tel IO OpMyITaM coyen
29 KonunuectBo IMoctosiHnass  ABoraapo.  KomudecTBo O0wsicHAmMb, 9TO TaKOE KOJIMYECTBO BEIIECTBA,
BeIlleCTBa BemectBa. Monb. MounsipHast  Macca. | MOJIb, TOCTOSTHHAST ABOTalpo, MOJISIpHAs Macca.
Kparnsle €IMHUIIBI U3MepeHUs Pewams 3amaun ¢ MCIOIB30BAHNEM TOHATHA
KOJIMYECTBA BELIECTBA — MMJUIUMONb M | «KOJMYECTBO BEIUIECTBa», «MOJSIPHAs Maccay,
KHJIOMOJTB, MIJITAMOJIIpHAS U | «1OCTOSIHHast ABOTaapo

KHJIOMOJISIPHASI MacChl BEIECTRA.
PacueTsl ¢ ucnons30BaHWEM TTOHATHHA
«KOJIMYECTBO  BEILECTBa»,  «MOJISIpHAas
Maccay, «IoCTOsTHHAsT ABOTaapoy.
JdemoncTtpanun. Hekotopsie MeTamsl,
HEMETAaJLJIbl U COCIMHEHHS KOJIUYSCTBOM
BemlecTsa B 1 MOJIb
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30 MomnspHslii 00beM 3akon ABoranpo. MousipHblii  00beM | OOwscHAmb, YTO TaKOE MOJISIPHBIH 00bEM ra3os,

ra3000pa3HbIX razoo0pasHbix BemlecTB. OTHOCHUTENbHAs | HOPMAJbHBIE YCIOBUSL.
BEIIIECTB IUTOTHOCTH OJJHOTO T'a3a 10 JPyroMy. Pewams 3amaun ¢ UCNONB30BaHHEM MOHATUI
KparHple  enmHMIBI  W3MEPEHHS  — | «KOJMYECTBO BELIECTBA», «MOJAPHAs Maccay,
MIJUINMOJIIPDHBIA W KWJIOMOJISIPHBIM | «MOJSIpHBI 00BEM  Ta30B»,  «IOCTOSHHAS
00BEMBI Ta3000pa3HBIX BEIIECTB. ABorazipo.
Pac4érel ¢ HCIONB30BAHMEM MOHSATHUIH
«KOJIMYECTBO  BEILECTBa»,  «MOJIIpHas
Macca», «MOJSIPHBIA O00BEM  Ta30By,
«TOCTOSTHHAS! ABOTaZpO».
JdemoncTtpanun. Mozens  MOJSIPHOTO
00BeMa Ta3000pa3HBIX BEIIECTB
31-32 Pacuétsl mo Pacuersl ¢ wucnosgp30BaHMEM MOHATUH Xapaxmepuzoeambo KOJINYECTBEHHYIO
XUMHUUYECKUM «KOIMYECTBO  BEIECTBA», «MOJISIPHAs | CTOPOHY XUMHUYECKUX 0OBEKTOB U IPOIIECCOB.
YpaBHEHUSIM Macca», «MOJLSIDHBII 00BEM  Ta3oB», Pewiams 3amauu ¢ UCIIOIB30BAHUEM TOHITUI
«9IHCII0 ABOTAAPO» «KOJMYECTBO BEILECTBA», «MOJIAPHAs Maccay,
«MOJSIDHBI ~ 00BEM  Ta30B»,  «IIOCTOSHHAS
ABoraznpo»

33 Bona. OcHoBanust Tuapocdepa. KpyroBopor Bombl B | ObwvsacHamb,  9YTO  Takoe  «OCHOBAHHUA»,
Hcnoan3zoBanue npupone. Duzndeckne €W XUMHUCCKUE | IIIETOTH», «Ka4eCTBEHHAs peaKIus»,
AATYHUKA YPOBHA CBOWCTBA  BOJBI:  B3aUMOJACHCTBHE C | «HHIHKATOPY.
pH OKCHJIaMH. Knaccugpuyuposamo OCHOBaHUS o

OcHoBaHMs, HX cocTaB. PacTBOPMMOCTH | paCTBOPUMOCTH B BOJE. Onpedensimo
OCHOBaHUI B Boje. VI3MeHeHHe OKpacKM | MPUHAAJECKHOCTH HEOPraHMYECKHUX BEUIECTB K
WHAWKATOPOB B  IICIOYHOW  cpene. | Kiaccy OCHOBaHHI mo (hopmyIe.
[IpencraBurenn 1menoden: THUAPOKCUABI | Xapakmepuzoéams  CBOICTBA  OTAEIBHBIX
HaTpHs, KaJdus ¥ KaIbIHsL. npejcTaBuTeNneii OCHOBaHUM.
Jemoncrpanmun. Koyekuust ocHoBaHuid. | Mcnonvszosams Tabnuily pacTBOPUMOCTH IS
JlaGopatopubie onbIT. 15. M3MeHeHue | onpenencHus paCTBOPUMOCTH OCHOBAHUI.
OKpAacK{ MHAMKATOPOB B MIETIOYHOH cpefe.
34 PactBopsI. PactBopurens u pactBopéHHOE BemecTBO. | O6vacHamb, 4YTO TAaKOE «MaccoBast OIS
Maccosas nonst | PactBopsl. PacTBopenue. I'mapatel. | pacTBOPEHHOTO BEIIECTBAY.
pPacTBOPEHHOTO MaccoBas A071s1 paCTBOPEHHOTO BEIECTBA. | Ycmanasnueams aHANOTHHM ¢ OOBEMHOM H0JeH
BEIIIEeCTBA Pacuérel, cBs3aHHBIE C HCIOJB30BAaHHEM | KOMIIOHEHTOB ra30BOH CMECH
HOHATHS «MaccoBasi OISl pacTBOPEHHOTO | Pewiams 3aJaddl C WCHOJB30BAHUEM ITOHSATHH
BEIIIECTBAY. «MaccoBas JIONSl OJIEMEHTa B  BEIECTBEY,
JlaGopaTopHbIii OMBIT. 16. | «maccoBast 0N PACTBOPEHHOTO BEIIECTBAY,
O3HaKOMJICHHE C TIperapaTtaMy JOMaIlHel | «0ObeMHas A0 Ta3000pa3HOro BEIIeCTBaY
WIN LIKOJIBHOM aNTeYyKd — pacTBOpaMH
IepoKCcHUIa BOJIOpOJA, CIIUPTOBOM
HACTOWKHM MOJa M HAIIaTBIPHOTO CIIUpPTa
35 IIpakTuueckas [IpuroroBneHwne pacTBOpoB coiell ¢ ux | Pabomams ¢ mabopaTopHBIM 000pyJOBaHHEM U
pabora 5 3aJJaHHOI MaccoBoil gonei HarpeBaTeJIbHBIMI IIPHOOpPaMu B COOTBETCTBUH
C TIpaBUJIaMH TEXHUKHN 0€30IT1aCHOCTH.
Boinoansime npocTeiine npremMsl 00paiieHus ¢
nabopaTopHBEIM  O0OpYIOBaHUEM: C MEPHBIM
LMIMHAPOM, C BECaMH.
Habnwodams 3a CBOHCTBAMH  BEIIECTB W
SABJICHUSAMH, IIPOUCXOISAIINMH C BEIIECTBAMH.
Onucvigams ~ DKCHEPUMEHT C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKa
n s3eika xumud. Cocmagismb  OTYETHL TIO
pe3yabTaTaM MPOBEJEHHOTO
SKCHEpUMEHTa
T'omoeums ~ pacTBOpPBl €  OIpEIEICHHOU
MaccOBOI1 Jjoell paCTBOPEHHOTO BEIIECTBA
- Homarnuit BripamuBanue KPHUCTAIUIOB | Buinoansames 6e30macHbIe B JOMAITHUX

SKCHEPUMEHT 2

AIOMOKAJIMEBBIX KBACIIOB HIIH MEIHOTO
Kymopoca

YCIOBUSIX OKCIIEPUMEHTHI, IIPOBOJUTH
HaOJIIOICHNUS 32 POCTOM KPHCTAJLIOB.
O¢hopmasims OTUET 0 NPOJIETaHHOMN paboTe C
HCIIOJIb30BAaHMEM PYCCKOTO SI3bIKA U S3bIKa
XAMHHA
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36 O06o001eHre u cucremMaTu3anys 3HaHUH 110 TeMe «BaskHelne npeicTaBuTe HeOpraHMYECKUX BEIECTB.
KonndecTBeHHbIE OTHOIIEHHS B XUMUI

37 KontponmpHas pabora mo Teme «BakHedIIne TpeNCTaBUTENIH HEOPTaHWYECKHX BeIIeCTB. KomuecTBeHHBIC
OTHOIIICHHS B XUMHUI»

OcHoBHbIE KJIacchl Heopranmieckux coequnenui (10 u)

38 OKCHIBL: O0o001IeHne cBeneHU 00 OKCHIax, HX ObwsacHamb, 9TO TaKoe HecoJeoOpa3yrouue
Ki1accuukanms W | KIaccU(pUKALUK, Ha3BaHUSIX M CBOMCTBaX. | OKCHIBI, COJICOOPa3yIOIIMe OKCHUABI, OCHOBHBIC
CBOMCTBa Crnoco0bl MOTy4eHHsT OKCHJIOB OKCH/IbI, KHCJIOTHBIE OKCUJBI.

JlaGopaTopHbIe ONBITHI. Xapaxmepusosambo ob1ue XUMHYECKHE

17. B3aumoneiicTBHEe OKCHA KAJIBIUS C CBOMCTBa coseo0pa3yrommx OKCHJIOB

BOJIOIL. (xucnotHelIx W ocHOBHBIX) Cocmasgname

18. TTomyTHEHNE H3BECTKOBOW BOJBI YpaBHEHHS pEakUuid C Yy4aCTHEM OKCHUIOB.
Habniooams u onucvieams peakiiuu ¢ y4aCTHEM
OKCHJIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIN POJTHOTO) SI3BIKA U SI3bIKA XMMUH.
IIposooumu OTIBITHI, MIOATBEPKIAFOIIHE
XMMHYECKHE CBOMCTBA OKCHIIOB C COOIIOICHIEM
NpaBUJI TEXHUKU 0€30MMacHOCTH

39 OcHoBaHusL: OcHoBaHuA, UX KIaccupukanys, HazBauusa | Cocmagnames ypaBHCHHS PEaKIUH C yIacTHEM
Ki1accupukanus W | CBONCTBA. Bsaumoneiicteue C | OCHOBaHUH.

CBOMCTBa KHCJIOTaMH, KHCJIOTHBIMH OKCHUIaMH U | Habriodame 1 onucbléams peakuuy ¢ y4acTHEM
Hcnoan3zoBanue colsiMu.  Pa3noxkeHue  HEpPacTBOPUMBIX | KHCIOT C MOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
AaTYUKA OCHOBaHUIL. Cnoco0b1 MOJYYEHHs | WIIM POIHOTO) SI3bIKA U S3bIKA XUMHHU.
TeMIepaTypshl. OCHOBaHUIL. IIposooumu OTIBITHI, MIOJTBEPXKIAFOIIHE
JlabopaTopHble ombIThl. 19. Peakuus | xumuueckue CBOICTBa OCHOBaHUH, c
HEeWTpann3anuy. 20. [Nomyuenne | coOmoneHNEM IPaBHI TEXHUKN O€30IaCHOCTH
THIPOKCHUIA menu(1l) " €ro
B3aUMOEHCTBHUE c KHUCJIOTOMH. 21.
Pasnoxenne runpokcuna meau(Il) mpu
HarpeBaHuU.
40-41 Kucnotsr: KucnoTsl, nx xiaccudukanys u Ha3BaHUs. | Xapaxmepuzogamo o0rme XUMHUUYECKUE
ki1accudukanms u | OOlMe XUMHYECKHE CBOWCTBAa KHCJIOT. | CBOWCTBA KHUCIOT
CBONCTBa BsaumopeiictBue kucinor ¢ Meramwtamu. | Cocmaenams ypaBHEHHS pEakIMi ¢ ydacTHeM
DONEKTPOXUMHUUYECKUNA Pl  HAMpsOHKEHUH | KUCHOT. Habaiodams W onucvléams PEeakiuu ¢
MeTauIoB. B3amumopeicTBHe KHCIOT C | y4aCTHEM KHCIOT C HOMOIIBIO €CTECTBEHHOTO
OKCHJIaMH  MeTayuioB. BzaumopeiicTBue | (PYCCKOTO MJIM POJIHOTIO) SI3bIKA M S3bIKA XMMHH.
KUCJIOT C OCHOBaHWSIMH — peakuus | [Iposooums OTIBITHI, MOATBEPXKJAOIIHE
HeWTpanmm3anuu. BzanMoneiicTBie KHCIOT | XMMHYECKHE CBOWCTBA KHCJIOT, C COOIIO/ICHUEM
¢ comsimu. IlosrydeHne OECKUCIOPOIHBIX U | TPaBHI TEXHUKH O0€301acHOCTH
KHCJIOPOACOJIEPIKAIIUX KUCIIOT.
JladopaTopHble ONBITHI. 22.
B3auMopeiicTBue KHCIOT C MeTalllaMu.
23. B3aumopgeiicTBHE KHUCIIOT C COISIMHU
42-43 Comu: Comyu, ux kinaccuuUKanusi W CBOWCTBA. | PasnuuaTh MOHATHS «CPEIHUE CONINY, KUCIBIC
Knaccupukanus ¥ | B3ammopeidcTBHe conel ¢ MeTalIaMH, | COJNHY», OCHOBHBIC COJIM.
CBOMCTBa 0COOEHHOCTH 3THX peaknuii. | XapakTepHu3oBaTh o0mme XHUMHUYIECKHE
BianmogeiicTBre coneli ¢ CONsIMU. CBOMCTBA COJICH.
JlaGopaTopHbie ONBITHI. 24. | Cocmasenams ypaBHEHUsS peakUUil ¢ y4acTUEM
Os3HakOMJICHHE C KOJUIEKIHEH coseir. 25. | coneit. Habnwooams W onuceiéams peakuuu C
Bzaumoneticteue cynpdara Mmemu(Il) c | yuactuem cosieil ¢ MOMOIIBIO €CTECTBEHHOTO
xene3oM. 26. BsanmopeiictBue coneil ¢ | (pPycCKOTO MIIM POIHOIO) A3bIKa U SI3bIKA XUMHHU.
COJISIMH. IIposooumu OIIBITHI, HOATBEPXKIAIOIINE
XMMHUYECKHE CBOWCTBa cojel ¢ coOIoeHHeM
MIPaBHJI TEXHUKH 0€301TaCHOCTH
44 I'enernueckas I'enetnueckue pAansl Meraa U | Xapakmepuszoéams TOHITUE «TEHETUYECKUN
CBSI3b MEXKAy | HeMeTalula. ['eHeTndeckast CBSI3b MEXIY psi».
KJIaccaMu KJIACCAMU HEOPTaHUYECKHX BEIECTB. HUnniocmpuposams TeHETUYECKYIO B3aUMOCBSI3b
HEOPraHMIECKUX JlaGopaTopHbie OTIBITHI. 27. | MEXAay BEIECTBAMHU:
BEILIECTB I'enernueckas  CBS3pb  HAa  IIPUMEPE | MPOCTOE BEHIECTBO — OKCHJ — THMAPOKCHT —

COEIUMHEHUN MEIH

COJIb.
3anucwvieamo
COOTBETCTBYIOIIHX

YpaBHEHHUS peakiuid,
MOCTIeI0BATEIFHOCTH
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(«uemoyke») mpeBpalleHUH HEOPraHMYECKUX
BEIIECTB Pa3INIHBIX KIIACCOB.

45 [IpaxTraeckas Pemtenue sxcriepuMeHTaNbHBIX 3a1a4 Ymemv  oOpamarbcss ¢ 1a00OpaTOpHBIM
pabora 6 00opynoBaHUEM u HarpeBaTebHbIMU
nmpubopaMu B COOTBETCTBUH C TIPaBHIAMHU
TEXHHUKH 0€30MacHOCTH.
Pacnosnasams HEKOTOpPBIC AaHMOHBI U KATHOHBI.
Habniooams  CBOWCTBa  3JEKTPOIUTOB U
TIPOUCXOIAIINX C HUIMH SBICHHUH.
Habmiooams n onuceiéams peakuuy ¢ y4acTHEM
JIEKTPOJIUTOB C IIOMOIIBIO  ECTECTBEHHOTO
(pyccKoTo WiIH POJHOTO) SI3BIKA U SI3BIKA XMIMHUH.
Dopmyruposamb BBIBOABI 10  PE3yJbTaTaM
MIPOBEJECHHOTO SKCIEPHMEHTA
46 O06001eHre u cuctemMaTu3anus 3HaHuH 1o TeMe « OCHOBHBIE KJIaCChl HEOPTaHWYECKUX COCIMHEHUI
47 KonTponbnas padota no reMe «OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX COSTUHEHUIN
Iepuoanueckuii 3axoH u Ilepnognyeckas cucreMa XuMu4YecKux 3jaeMeHToB JI. M. MenaesieeBa u ctpoenne atoma (9 1)
EcrecTBennbIe EcrectBennble cemeiicTBa XuMmuueckux | OOwacHamo TIPU3HAKH, TIO3BOJISIOIIHE
48 cemeiicTBa 3JIEMEHTOB: IIEJI0YHbIE U | 00BEOUHATH TPYINBI XUMUYECKUX DJIEMEHTOB B
XUMHUYECKHX LIeJI0YHO3EMEJIbHBIE METaJlJIbl, TaJIOTeHbl, | eCTECTBEHHBIC ceMelicTRa.
9JIEMEHTOB. HHEepPTHBIE (6maropoHsie) rasel. | Packpvisamo XUMHUYECKUN CMBICT
AmdoTtepHOCTD AmdotepHoctb. AMdOTEpHBIE OKCHUIBI U | (3TUMOJIOTHIO) Ha3BaHUU €CTECTBEHHBIX
rUIpoKcuabl. KoMIiekcHbIe con. CEMENCTB

JlaGopaTopHble onbIThl. 28. [lomydenue | Apeymenmuposams OTHOCHTEIBHOCTh Ha3BaHUS

ampoTepHOTO THAPOKCHIA U | «MHEPTHBIE Ta3bD»

HCCIIEIOBAaHHUE €TI0 CBOMCTB. Obvsacuams,  4TO  Takoe  «aM(OTEepHbIC
coemuHenus»y. Habrawodams W onucviéamos
peakuuii MeXay BeIeCTBAMH C IOMOIIBIO
PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XUMHH.
Xapaxmepuzoeams JBONCTBEHHBIH XapakTepe
CBOMCTB aM(OTEPHBIX OKCHIOB U THMIPOKCHIOB.
Ilposooums ~ ONBITBI 10  TONYYCHHIO |
HOATBEPKICHUIO XUMHUYECKUX CBOWCTB
aM(OTEpHBIX OKCHIOB U THIPOKCHIOB C
COOJIIOICHHEM TIPABIJI TEXHUKH O€30TIaCHOCTH.

49 OTKpbITHE OtkpeiTie  [I. . MenpeneeBelM | Pasznuuams €CTECTBEHHYIO U HCKYCCTBEHHYIO
. U. Menpneneessl | Ilepnoguueckoro 3akoHa M CO3JaHHWE UM | KIIacCH(UKAIUH.
M [lepnoguaeckoro | Ilepnogudeckoil cHUCTEMBI XUMHYECKHX | ApeyMenmupoeams OTHECEHUE
3aKOHa 3JIEMEHTOB. Ilepronndeckoro 3akoHa K €CTeCTBEHHOM

JdemoHcTrpanuu.  Paszmmunsle  ¢opMmsl | KiIacCH(pHUKANN.

TalmnuIy NEepHOANIECKON cucTeMbl. | Modenupoeams XMMUYECKHE 3aKOHOMEPHOCTH C

MopenupoBanue MIOCTPOCHUS | BBIAEIEHHEM CYIIECTBEHHBIX XapaKTEPHUCTUK

[epronuueckoit CHCTEMBI | 0OBEKTa U MPEACTaBICHUEM UX B

. U. Menneneesa MPOCTPAHCTBEHHO-TPaQUUISCKON MITH 3HAKOBO-
CHMBOJIYECKOH (hopme

50 OcHoBHBIE AtoMbl Kak ¢opMa  CyLIeCTBOBAHHUS O6vsacHAmMb, 9TO TAKOE KIIPOTOHY,
CBEJICHUS O XUMHUYECKUX  3JeMeHTOB.  OCHOBHbBIE | «HEHTPOH», «QJIEKTPOH», «XUMHHYECKUI
CTPOEHHHU aTOMOB. CBEJICHUS 0 CTPOECHUU aTOMOB. | DJIEMEHT», «MaCCOBOH YHCIION.

JlokazarenbcTBa  CIOXHOCTH  CTPOCHUS Onucwisams CTPOEHHE SIIpa aToMa

aTOMOB. OnBITH Pesepdopna. | ucnonssys Ilepronuueckyro cucteMy

[TraneTapHast MOJIENIb CTPOCHUS aTOMA. XUMHYECKHX 2JIEMEHTOB

CocraB  aromHbix  sigep:  mpotonsl, | J. M. Menneneesa.

HeWTpoHbl.  OTHOCHTENBbHAsE  aTOMHast Toryuames MHPOPMAITHIIO TT0 XUMUH U3

Macca. B3auMOCBS3b TOHATHI «IIPOTOH», | Pa3IMYHBIX UCTOYHHUKOB, AHAIUZUPOBANb €€,

«HEUTPOH», «OTHOCHUTENbHAs AaTOMHas

Maccay.

JdemoncTpauun. Mojenu atToMoB
XUMHUYECKHUX 3JIEMEHTOB
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51-52 Crpoenue Mukpomup.  DIEKTPOHBI. Crpoerne | OOwsicHAmMb, 9TO TAKOE ICKTPOHHBINA CIIOH WK
9JIEKTPOHHBIX ANEKTPOHHBIX ypOoBHeH aTOMOB | DHEPTETHYCCKHUHA YPOBEHb.
YpOBHEH aTOMOB xuMudeckux  dnemeHtoB  Ne  1—20. | Cocmasnamo CXEMBI pacnpeneneHus
XUMHUYECKHUX [lonsiTHE O 3aBEpLIEHHOM JJIEKTPOHHOM | BJIEKTPOHOB IO  JJEKTPOHHBIM  CJOAM B
aneMeHTOB NeNel - YPOBHE. 3JIEKTPOHHOH 000I09Ke
20 B Tabmume . 1.
Menpeineesa.
53 Ilepuonuueckuit WzoTomnsl. dusndeckuii CMBICT CHMBOJIUKH | Packpsieams GU3NIECKUI CMBICT: TTOPSAKOBOTO
3aKOH [epronmaeckoit cucremsl. CoBpeMeHHast | HOMEpa XHMHYECKOTO  DJIEMEHTa, HOMepa
. . MenaeneeBa ¢dopmynupoBka [lepuoauyeckoro 3akoHa. | IepHoja U HOMEpPa TPYIIIBL.
U CTPOCHHE aToOMa W3MmeHeHus  cBOIcTB  31eMeHTOB B | OOvsAcHAmb  3aKOHOMEPHOCTH  HM3MEHEHUS
nepuofax M TIpynmax Kak (yHKUUS | METAIMYeCKUX U HEMETAJUIMYECKHX CBOMCTB
CTPOCHHS ANEKTPOHHBIX 000JIOUEK aTOMOB | XUMHYECKUX DJIEMEHTOB M HX COCIUHCHHUH B
nepuojax v rpynmax
54-55 XapakTepucTuka XapakTepucTHKa 3JE€MEHTa-MeTaula U | Xapakmepuzoeams XUMHUECKUE 3JIEMEHTHl |—
XUMHYECKOTO JJIeMEHTa-HeMeTallIa 0 UX MOJO0XKEHHUI0 B | 3-T0  NEepHOJOB MO HX IOJIOKEHHIO B
3JIEMEHTA Ha Ilepuognueckoit cucreme xumudeckux | Ilepuoguueckoit CHCTEME XUMHUYECKUX
OCHOBAHUH €r0 snemenToB JI. 1. MeHneneena. snemenToB JI. . Menneneena.
MOJIO’KEHHUS B JdemoHncTpaumu. Mopenu aTOMOB | Apaymenmuposams  CBOMCTBA  OKCUIOB U
Ilepuoauueckoit 3JEMEHTOB 1—3-T0 nepruoioB THUAPOKCUIOB METAJUIOB U HEMETAIJIOB
CHUCTEME IIOCPEACTBOM ypaBHEHUN peakuui
56 3HadyeHue Coo0meHns yJanmxcst 0 XKu3HH, HaydHoU | Onpeoensimo HUCTOYHUKU XUMHYECKOit
Ilepuoguueckoro u 00IIeCTBEHHOM JeATeIbHOCTU | MH(pOPMAIUN
3aKOHa U HO. WU. Menneneea «Ilepuoguaeckomy | [lonyyams HeoOXogumylo uHQOpMaIuo U3
ITepuoanueckoit 3aKOHY HE TPO3WT pPa3pylICHHE, a TOJbKO | PA3NUYHBIX HCTOYHHUKOB, aHAnuzuposamsv €&,
CUCTEMBI pa3BUTHE U HAJCTPOHKU 0OCIIAI0TCs» oopmnams  MHOOPMALMOHHBIA  MPOMIYKT,
XUMHUYECKHX npe3zenmosams €ro, 6ecmy Hay4dHYIO
anemeHToB . 1. JTUCKYCCHIO, OMCmMauéams CBOK TOUKY 3PEHUS
MenpeneeBa WIN KOppeKmuposams e
Xumnyeckasi cBsi3b. OKMCIUTENbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 u)
57 Honnas HMonnas  xumuueckas cBsi3b. MoHbL, | O0wsicHamb, UTO TAKOE HOHHAS CBS3b, HOHBI.
XUMUYECKast CBSI3b o0pa3oBaHHBIE AaTOMaMH METAJUIOB | | Xapakmepuzoéams MEXaHU3M  OOpa30BaHUS
HeMmeTautoB. CxeMbl 00pa3oBaHMs HOHHOW | HOHHOM CBS3H.
CBI3M s OWHapHBIX  coenuHeHUH. | Cocmagname CcXeMBI 00pa30BaHUS HOHHOH
HonHble KpHUCTANIMYECKUE PEMIETKH U | CBA3H.
(¢u3ndecKkre CBOWCTBA BEIIECTB C ITHM | Mcnonv3osames  3HAKOBOE  MOJICIHPOBAHHE.
tunoM pemérok. [Tonarue o popmynsHoi | Onpedersms THN  XUMHUYECKOW CBA3M MO
€/IMHUIIC BEIIeCTBa. (dopmynie BellecTsa.
Jdemoncrpanuu. Bupeodparmentsl u | [lpugooums npUMEpHl BELIECTB C HOHHOU
crnaiiapl «l/oHHas XuMHYecKas CBS3b». | CBS3bIO.
Komnexrus BEIIIECTB c HOHHOU | Vcemanasnusams MPUYUHHO-CIIEJICTBEHHBIE
XAUMHYECKOH CBA3bpI0. MOJAENM HOHHBIX | CBA3M MEXIY COCTaBOM BEIIECTBA W BHJIOM
KpUCTATMYECKUX PEIETOK. XUMHYECKON CBS3U, MEXIY HOHHOH CBS3BI0 U
KPUCTAILIMYECKUM  CTPOEHUEM BEIIIECTBA,
MEX]ly KpUCTAJUIMYECKUM CTPOCHUEM BEILECTBA
1 ero (PU3NIECKUMHU CBOHCTBAMH
58 KoBanentnas Kosanentnas XUMHAYECKas cBS3b. | OO®wscHAMb, YTO TAKOE KOBAJICHTHAS CBS3b,
XUMHYECKas CBSA3b OJEeKTPOHHBIE W CTPYKTYPHBIE (POPMYIIBL. | BaJIEHTHOCTD.
Kosanenrnas KoBanentHass HenomsapHast cBa3b. Cxemsl | Cocmasiamb CXeMbl 00pa30BaHMs KOBaJIEHTHON
HETOoJIApHAs 00pa3oBaHMsl KOBAJICHTHOM CBSI3M JUIA | HEMOJSIPHOM XMMHUYECKOH CBS3H.
XHUMIUecKas OWHapHBIX coelMHEeHUH. MouekyisipHble U | Mcnoav306amb 3HAKOBOE MOJICTUPOBAHHE.
CBSI3b aTOMHBIE  KpHUCTaJUIMYECKHe  peIETKH, | Onpedenims TUI XUMUYECKOH CBSA3H 11O
CBOMCTBAa BEIIECTB C OTHM  THUIOM | (OpMYyJe BEIIecTBa.
PpemeéToK. TIpusooums puUMEpHI BEIIECTB ¢ KOBAICHTHOM
Jemoncrpanmun. BupeodparmeHTsl UM | CBA3BIO.
cmaiael  «KoBanmeHTHast — xumuueckas | Yemawuaeaueams NPUUNHHO-CIIENCTBEHHBIE
CBA3bY. Komnekuus BELLECTB | CBSA3U MEXIY COCTaBOM BEIECTBA U BUIOM

MOJIEKYJISIPHOTO ¥ AaTOMHOTO CTpPOCHHS.
Mogenn  MONEKYISIPHBIX ¥ aTOMHBIX
KPUCTAJUTHYECKUX PEUIETOK.

XUMUYECKOU CBSI3U, MEXAY KOBAJIEHTHOU
CBSI3BIO M KPUCTAINTMYESCKAM CTPOSHUEM
BEIECTBA, MEXKAY KPUCTAIUTHUECKUM
CTPOCHHUEM BEIIECTBA U €T0 (PUIUICCKUMHU
CBOMCTBaMU
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59 KoBanenTtnas DNEKTPOOTPULATENILHOCTD. Psij ObwvsicHamb, 9TO TAKOE KOBAJICHTHAS MOJISpHAs
TOJISIpHAS 3JIEKTpOOTpULIaTeIbHOCTU. KoBaneHTHas CBSI3b, AJIIEKTPOOTPULIATENBHOCTh, BO3TOHKA WU
XUMHYECKAs CBSI3b TOJISIpHAS, XUMHYECKast CBA3b. J{UTIONb. cyOmmarws.

CxeMbl 00pa3oBaHIs KOBAJICHTHOM Cocmagnams cxeMbl 00pa30BaHUs KOBAJICHTHOM
TIOJISIPHOM CBS3U 7SI OMHAPHBIX MOJIAPHOU XMMHUUYECKOH CBSI3H.
coeIMHEHNH. MoeKyIsipHbBIe U AaTOMHBIE Hcnonv3o6ams 3HAKOBOE MOJECITUPOBAHNE.
KPHUCTaJUTHIECKHE PEIIETKH, CBOHCTBA Xapaxmepuzoéams MeXaHU3M OOpa30BAHUS
BEIIECTB C THM THIIOM PEIIETOK. MTOJISIPHOM KOBAJIEHTHO CBS3H.
JemMoHcTpamuu. Monenu MONEKYJISApHBIX | Onpedensmp THI XAMUYECKOW CBS3H IO
1 aTOMHBIX KPUCTAJUTMYECKUX PEIETOK (dbopmyrie BemiecTra.
TIpugooums IpUMEpHI BELIECTB C KOBAJCHTHON
NIOJIIPHOU CBS3bIO.
Yemanaenueamn MIPUYUHHO-CJIEICTBEHHBIE
CBS3M MEXIy COCTAaBOM BEIIECTBA M BHIOM
XUMHUYECKOH  CBSI3M, MEXIy KOBAaJEHTHON
CBA3PI0 W  KPHUCTAUIMYECKHIM  CTPOCHHEM
BEIIECTBA, MEXTY KPUCTaJUTHIECCKUM
CTPOCHHEM BeIIeCTBAa H €ro (pu3mdecKkuMu
CBOMCTBaMH.
Cocmasnsims HopMyIibl OMHAPHBIX COCTUHCHUN
MO0 BAJIGHTHOCTH U HAXOOUMb BaJCHTHOCTH
2JIEMEHTOB o bopmyie OGuHapHOTO
COEJIMHEHMUSI.
Hcnonvsoeams MaTepualibHOE MOACTUPOBAHUE

60 Mertannudeckast MeTamndeckass XUMUYeCKas CBsi3b W | OObsiCHAMb, YTO TAKOE METAJLIMUYECKAs CBS3b.

XUMHYECKas CBS3b MeTaInyecKas kpuctamnueckas | Cocmagnamo CXEMBbI 00pa3oBaHUs
pemérka. CBoicTBa BEIMIECTB C OTUM | METALIUYECKONW XMMUYECKOH CBSI3H.
tunioM  pemértok. Emmnas  mpupoma | HMcnoavzosams 3HAKOBOE MOAEIHPOBAHUE.
XAMHUYECKHUX CBS3CH. Xapaxkmepuzoeams MeXaHU3M  OOpa30BaHUS
JdemoncTpanuu. BuneopparMeHTs n METaNINYECKOH CBS3H.
craiiapl «MeTauaeckas XuMUIecKas Onpedenams THAN XAMHYIECKOH CBSI3H  TIO
cBs3by». Komtexkums «MeTamisl u (dhopmyre BemecTna.
CIUTaBBD». Ipusooumnw TIPUMEPEI BEIIECTB c
JlaGopaTopHble ONbITHI. 29. METAITNYECKON CBS3BIO.
H3roToBneHue Mojenu, Yemanaenueamn MPUYUHHO-CJIEICTBEHHBIE
WUTIOCTPUPYIOLLIEH CBOMCTBA CBSI3M MEXJYy COCTaBOM BeEIleCTBA M BHUIOM
METAIUTMIECKON CBSI3U XUMHUYECKOH CBSI3H, MEXIY METAINUECKON
Hcnoab3oBaHue AaTYHKA CBS3bI0 W KPUCTANIMYECKUM  CTPOSHUEM
IEKTPUYECKOIt BELLECTBA, MEXTY KPHUCTaJUTHICCKUM
MPOBOAMMOCTH. CTPOCHHEM BeIIeCTBA H €ro (pu3mdecKkuMu
CBOMCTBaMH.
Hcnonvsoeams MaTepualibHOE MOJCITUPOBAHUE

61 CrerneHn Crenenn okucnenus. CpaBHeHue crenieHu | OO0bsacHAMb, YTO TAKOE «CTENEHb OKHCICHUS,

OKHUCJIEHUS OKHUCJIEHHST W BajJeHTHOCTH. [IpaBuna | «BaJeHTHOCTHY.
pacu€ra  cTemeHed  OKUCJIEHHS IO Cocmasnams (hopmybt OMHAPHBIX
(dhopMynaM XMMHUYECKHAX COCTUHCHUI COCIMHEHWII Ha OCHOBE 00mero cmocoba ux
Ha3BaHMM.
Cpasnusamv ~ BaleHTHOCTh W CTENEHb
OKHCJICHUSI.
Paccuumvieamsy ~ cTeneHH  OKUCIEHUSA IO
(hopmyaM XUMHUYECKHX COCTUHEHHMA
62 OKuCIUTENBHO- OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE Obvsacusamb, 4YTO  TaKO€  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBI | PEAKIHH. BOCCTAaHOBUTEJIbHBIE  PEAKLUUH, OKUCIHUTEb,
€ peakiuu Omnpenenenne CTETMEHEW OKHCIEHUS [UIsl | BOCCTAHOBUTEJb, OKHCIEHUE, BOCCTAHOBIIEHUE.
JJIEMEHTOB,  OOpasylommux  BemiecTBa | Krnaccuguyuposams XUMUYECKUE PEAKIHH 110
pa3sHBIX  KJaccOoB. Peakiuu HMOHHOTO | MPU3HAKY «M3MEHEHHE CTEIICHEH OKHCICHHS
oOmeHa u OKHCIUTEIbHO- | DJIEMEHTOBY.
BOCCTAHOBHTEIIbHBIC peakmmu. | Onpedensimb OKUCIUTEIh U BOCCTAHOBUTEITB,
OxucnmTens u BOCCTaHOBHTEINb, | MPOIECCH OKUCICHUS M BOCCTaHOBIICHHS.
OKHCJICHUE u BOCCTaHOBJEHUE. | Hcnoab306amsb 3HAKOBOE MOJIEIUPOBAHUE

CocraBlieHuE ypaBHeHI/Iﬁ OKHCJIUTCIIb
HO-BOCCTAaHOBUTCIIBHBIX peaxunﬁ
METOAOM BJICKTPOHHOI'O OanaHca.
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Jdemoncrpauuun. BzaumonelicTBue uHKa
C CEpoii, COJSHOM KHCIOTOH, XJIOPUIOM
meu(ID). T'openwne MarHusl.
Bsaumoneiicteue XJIOPHOH u
CEpOBOIOPOIHOM BOJIBI

63 O6o06menne n cucreMarn3anus 3HaHui Mo TeMam «Ileprnomuaeckuii 3akon u [leprogudeckas cucTeMa XUMHYECKUX
anemenToB J[.1. MenzneneeBa u crpoeHne atoma» u «CtpoeHue BemecTBa. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakum»

64 KonrponbHast pabora o temam «Ileproandeckuii 3akoH u [lepuoandeckas cucreMa XuMu4eckux snementos [1.1.
Menzeneesa u crpoenue atoma» U «CtpoeHue BeriecTBa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEaKIIUI)

Peseps | O0oOLIeHHE U ccTeMaTU3alUs MaTepuaJa 8 kiaacca (4 yaca)

TemaTnueckoe INIAHUPOBAHHUE 9 kaacca
(2 4 B HEge10, BCero 68, u3 HUX 2 4 — pe3epBHOE BpeMsi).
Homep XapakTepucTHKAa OCHOBHBIX BH/IOB
OcHoBHOe cofepxkaHue
ypoKa Tema ypoka JAeAATeJbHOCTH 00yJalomuxcs (Ha ypOBHe
B I/l ypoxa yueOHbIX JieiicTBHIi)
IloBTOpeHue o 0000meHUe cBeeHnii 0 Kypcey 8 kiacca. Xumuyeckue peakuuu (5 1)

1 Knaccudukarys Bunapusre COCIMHCHUSL. Oxcunp! | Xapakmepuszosamb  OKCUABL, THIAPOKCHUIBI
HEOPraHMYECKUX coleoOpasyomue u HecojeoOpasyromue. | (OCHOBaHHS,  aM(pOTEpHbIE  THIPOKCHIBI,
BEILECTB U UX I'mapokcunel:  ocHoBaHUWs, aM(OTEpHBIC, | KUCIOPOACOJCPIKAIIME KUCIOTHI) U COJH II0
HOMEHKJIaTypa kucnotel. CpegHue, KHUCIble, OCHOBHBIC | IUIaHy: COCTaB, CHOCOOBI  0Opa3oBaHuUs

COJIH. Ha3BaHMM,  XapakTepHble  CBOMCTBA U
JemoHcTpauuu. O3HakoMJIeHHE ¢ | moxyueHwue.
KOJUISKIIMSIMH METaJUIOB M HeMeTayuloB. | Kiaccuguyuposamv OKCHUIBI, THIPOKCHJIBI
O3HAaKOMJICHHE C KOJUICKLIUSMH OKCHJIOB, | (OCHOBaHMs,  aM(pOTepHble  THIPOKCHUIbI,
KHCJIOT | COoJeit KHCJIOPOZCOJIEP KAINE KUCIIOTBI) W COJHM IO
Pa3IMYHBIM NpU3HAKAM.
Ymemv  monTBepkmaTh  XapaKTEPUCTHKY
OTZIEIbHBIX MIpeACTaBUTEIICH KJIacCOB
HEOPraHWYECKUX  BEIIECTB  YpaBHEHUSIMHU
COOTBETCTBYIOIINX PEAKIHH.
Packpuvieams B3anMOCBS3b MEXy KJ1accaMu
HEOPraHUYECKUX COC/IMHEHUI, Kak
TeHETHYECKYIO

2-3 Kitaccuguxanust Ob6obmieHne cBemeHH o0  xumudeckux | OOwacHamb MOHATHUS «XUMHYECKas
XAMHUYECKUX peakmusax. Krimaccnpukamuss XUMHYECKHX | PEakIHsDy, «PEakIH COSAWHEHISD), «PEaKIiH
peakuuii 1o peakuuii 1O  pasNUYHBIM  OCHOBAHMSM: | PAa3JIOKEHHS», «PEaKUd OOMEHa», «peaKunuu
PpasIMYHBIM COCTaBy M UHWCIY pEarupylollux MW | 3aMCEIIEHHs», «PeaKlUu HEeHTpanu3alumy,
OCHOBaHHMSIM 00pa3ylomuxcsi  BEHIECTB,  TEIUIOBOMY | «3K30TEpMHYECKHE peaxnum»,

3¢ QeKTy,  HaNpaBICHHIO,  HW3MEHEHHIO | «IHJOTEPMHYECKHE pEaKIum», «oOpaTuMble
cTeneHei OKHCIJICHUS 3JIEMEHTOB, | PEaKLHN», «HeobpaTumble peaxnumy,
00pa3yloluX  pearupylomue  BEIeCTBa, | «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC

(aze, UCMOIB30BAHUIO KATAIN3ATOPA. peakuumy, «TOMOT€HHBIE peakum,

JladopaTopHble ONBITHI. 1.
BsaumoneiictBue aMMHaKa "
XJIOPOBOAOPOIA. 2. Peakmus

HelTpanu3anuu. 3. HabmrogeHune TermioBoro
spdexra peakuum HeWTpanuzauuu. 4.
B3aumoneiictBue  CepHOM  KHCIOTBI  C
okcugoM  meau(ID). 5.  Paznoxenue
MEPOKCHUIA BOAOPOAA C MOMOIIBIO KaTala3bl
kaprodes

«TETePOTCHHBIC PEAKIIUNY, «KATATHTUICCKUE
peaKIMmu», «HEKATAIUTHYECKUEC PEAKIUN»,
«TEIUIOBOM A(PPEKT XUMUICCKON PEAKIIHI.
Knaccuguyuposame xuMuveckue peaknuu 1o
a3 TMIHBIM OCHOBAHHSIM.

Onpedensims OKUCIUTENh W BOCCTAHOBHTEIb,
MPOLIECCHI OKKUCIICHHSI U BOCCTAHOBJICHHUSL.
Habmooams W onucviéams PEeakud MEXKITY
BEIIECTBAMH C IOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMUH

29




4-5 Ilonsatue o ITonaTue o CKOPOCTH XUMHUYECKON PEAKIIUU.
CKOpOCTHU @dakTopbl,  BIUAIOIIME HAa  CKOPOCTb
XUMUYECKON XUMHUYECKHUX peaKkiuii: npupoa
peaknun. Karanus pearupyromux BEIIECTB, UX KOHICHTpAIHs,
Hcnosb3oBanne TeMIIepaTypa, MJIOIaAb CONPUKOCHOBEHHS,
JAaT4YUKa Hanuuue Katanusaropa. Karamms.
TeMIepaTypshl. JleMoHcTpanuu. 3aBUCHMOCTh CKOPOCTH

XAMHYECKOH  peakuud  OT  MPUPOIBI
pearupymommx ~ BEIIECTB.  3aBHCHMOCTh
CKOPOCTH XHMMHYECKOW pEeakuud OT KOH-
LEHTpaN pearupyromumx BEILIECTB.
3aBUCHMOCTh CKOPOCTH XHUMHYECKOH pe-
aKIMM OT IUIOWIAJH  CONPHKOCHOBEHHS
pearupyromux BemecTB («KHUILIIIHN CIION).

3aBHCHMOCTB CKOpOCTH XUMHUYECKON
pEaKkmuM OT TEMIIEPaTyphl pPEarupyroLINX
BEIIIECTB.

JlabopaTopHble ONbITBI. 6. 3aBUCUMOCTb
CKOPOCTH  XHMHYECKOW  peakIiu oT
NPUPOABl  pearupylolMxX  BelIeCTB  Ha
npuMepe B3aMMOCHCTBUS pacTBOpOB
THOCYJb(aTa HATPUS U XJIOpUAa Oapws,
THOCYJb(haTa HATPUS U COJITHOW KHCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTHM XHMHYECKOMH
peakuuyd OT MPHUPOABl METAUIOB TpU UX
B3aMMOJCHCTBUNA C COJISHOM KHCIOTOH. 8.
3aBUCHMOCTD CKOPOCTH XAMUYECKOH
peakmmu  OT TPUPOABI  KHUCIOT  TpH
B3aMMOJCHCTBHM HMX C JKeae3oM. 9.
3aBUCHMOCTH CKOpOCTH XHUMUYECKOHI
peakuuu ot Temnepatypsl. 10.

3aBUCHMOCTH CKOpOCTH XAMUYECKOMN
peakuuu oT KOHLEHTpAaLUH. 11.
3aBUCHMOCTh CKOPOCTH XUMHYECKOU
peakuuyd OT IUIOMAAN COMPUKOCHOBEHUS
pearupymoomux BemecTB. 12. 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOM  peakmuu  OT
KaTanmzaTopa

Obvsachams,  4TO TaKoe «CKOpPOCTh
XUMUYECKOU PEAKIIUN.

Apeymenmuposamuo BEIOOD SIMHUI]
n3MepeHus Vp.

Yemanasnueams  mpmYUHHO-CIICICTBEHHEIC
CBS3M BIMSHHS Pa3IUYHBIX (HAKTOPOB HA
CKOpPOCTh XUMHUYCCKUX PCAKIIH.

Habrwooams u onucviéams peakimuy MEXIy
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA M SA3BIKA XUMUH

Ilpo6ooums ~ OWBITHL,  TOATBEPKIAIOIIUC
3aBHCUMOCTHh CKOPOCTH XMMHUYECKOH peakiuu
OT Pa3IUYHBIX (PAaKTOPOB

Xumunueckue peakuuu B pacrpopax (10 u)

6 Onexkrpoaurnyecka | Ilonstue 00 INEKTPOIUTUIECKOM
s IUCCOLNAINS JIMCCOIHAITIH. DJIEeKTPOJIUTHI "
Hcnons3oBanue HE3JIEKTPOJIUTEL. MeXaHU3M JHCCOLUALNM
AaT4YnKa JEKTPOIIUTOB C PA3IUYHBIM XapaKTepOM
JIEKTPUYECKOMH CBS3U. CreneHp 3JIEKTPOIUTUYECKON
NMPOBOAMMOCTH. mucconnaruy.  CunbHBIE W crabble

3JIEKTPOJIUTHI.

Jdemoncrpauuu. VcripiTaHue BEMIECTB U UX
PacTBOPOB Ha HIIEKTPOIPOBOAHOCTD
JladopaTopuble onbIThl. 13. Jlucconuanus
CIa0bIX  JJIEKTPOJIMTOB  HAa  TIpUMeEpe
YKCYCHOM KHUCJIOTBHI.

Xapaxmepuszoeamv IOHATHUS
«IEKTPOIUTHICCKAS JIACCOLIUALINS,
(OQIEKTPOJHTED, KHEITCKTPOIHUTHI.
Yemanagnueamsy ~ TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY NPUPOJON 3JIEKTpOIHUTa U
CTEIIEHBIO €r0 JTUCCOIUAIIUH.

Yemanaenueams ~ TPUHHHHO-CIIEACTBEHHBIE
CBSI3M MEXIy THIIOM XHUMHYECKOH CBS3H B
AJIEKTPOJIUTE u MEXaHU3MOM €ro
IMCCOIMALINH.
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7 OcHOBHbIE OcHOBHbIE TIOJIOXKCHHUS Teopuu | Xapaxmepuzosamo TIOHSITHS «CTETICHb
MIOJIOKEHHSI TEOPHU | DIIEKTPOIUTHUUECKOM JUCCOUMALMN. | AUCCOLMALNN», «CHIBHBIE 3SJIEKTPOIHTHI,
anekTponutrdecko | Kmaccudukamus HMOHOB M uX CBOICTBA. | «cinadble JNEKTPOIHUTHDY, «KAaTHOHBDY,
i aucconanyy | KucnmoTsl, OCHOBaHMS W CONMM Kak | «aHHOHBI», KHCJIOTBI», «OCHOBaHHUSY,
(T20) aneKkTponuTel. WX kmaccuukamms M | «COJED». Cocmagnams YpaBHEHHS

JACCOIMALIHA. NIEKTPOJIUTHYECKOH UCCOLMUALMN  KHCIIOT,
JemoncTpanumn. 3aBHCHUMOCTh | OCHOBaHHM U coneil.

JIEKTPOIIPOBOAHOCTH YKCYCHOM KHCIOTHI OT | Mmocmpuposams ~ TPAMEPaMH  OCHOBHBIE
KOHIIGHTpaluy. JIBMXKEHHUE OKpAIICHHBIX | IMOJIOKCHUS  TEOPHH  DIIEKTPOIUTHYSCKOU
HOHOB B 3IEKTPHUUECKOM HoJe. | JUCCOIHAIHH.

Hcnonb30Banne JaTYNKa JIEKTPUYECKO# | Pasiuyams  KOMIIOHEHTBI  JOKa3aTElbCTB
NPOBOAMMOCTH. (Te3ucos, apryMeHTOB u (hopMBI

JIOKa3aTeIbCTBA)

8—9 | Xumuueckne OOmmue XUMHUYECKHE CBOWCTBA KHCIOT: | Xapakmepuzoéams  O0IME  XHUMHUYECKHE
CBOMCTBA KHCJIOT B | U3MCHEHHE OKpacKH WHJIMKATOpPOB, | CBOWCTBA  KUCIOT C TO3UIHUH  TEOpPHH
CBETE TEOPHUHU B3aUMOJICHCTBUE C METAJUIAMH, OKCHJAMU M | JJIEKTPOJIUTHYECKOH AUCCOIMAINN.
JNIEKTPONIUTHIECKO | THAPOKCHAAMH  MeTaioB ®  coisiMu. | Cocmaenamb  MONEKYNApHBIE, TIONHBIE U
| puccouuanyu MormnekyisipHble ¥ HOHHBIC (TIONHBIE W | COKpAIIEHHBIE MOHHBIC YPAaBHEHMS PEakmuil ¢
JaTuynk ypoBHs COKpAIIIEHHFIC) YpaBHCHHS peaKIuif. | ydacTueM KUCIIOT.
pH XUMUYECKUH CMBICT COKPAIIEHHBIX | Apeymenmuposams BO3MOKHOCTh

YpaBHEHHUH. YCIIOBHSA NPOTEKaHWS PEAKIMH | MPOTEKaHMS PEaKIUH C ydacTHeM KHCIOT Ha
MEXIY OJIEKTpPOJIMTaMH a0 KoHma. Psg | ocHoBe mpasmna  bepromme w psnma
AKTHBHOCTH METAJUIOB. AKTUBHOCTH METAJLIOB.
JlaGopatopubie onbIThl. 14. M3MmeHeHue | /Ipoeooums ONBITHL, TOATBEPKAAIOIINE
OKpacKd MHIMKATOPOB B KUCIOTHOI cpefe. | XMMHUYECKHE CBOMCTBA KHUCIOT, C
15.Peakiss  HeWTpanu3auMu  pacTBOpa | COOJIOJCHHUEM IPaBHI TEXHUKU
ménoYn  pas3iMYHBIMM  KHCIOTaMH. 16. | 6€30mMacHOCTH.
[omyyernne ruapoxcuga Memu(ll) um ero | Habarodams M onucviéams peaxiiy ¢
B3aUMOJAEHCTBHUE C PA3TMIHBIMU KUCJIOTAMH. | YYaCTHEM KHCIJIOT C TIOMOIIBIO PYCCKOTO
17. BzaumopneiicTBHE CHIBHBIX KHCIOT ¢ | (POZHOTO) A3bIKA U A3bIKA XUMHHA
okcunom memu(Il). 18-20. B3aumonelictBue
kucyaor ¢ Meraamu. 21. KauectBeHHas
peakmmst Ha KapOoHat-uoH. 22. IlomydeHue
CTYIIHSI KDEMHHUEBOH KHUCIIOTHI.
23. KayecTBeHHas peakuusi Ha XJIOPUI- WU
CyIb(aT-uOHBI
10 XuMugeckue Obume xumuueckue cBoicTBa mienoueil: | Cocmagname MONEKYISpHBIE, TIIOJNHBIE U
CBOICTBa B3aMMOJICHCTBHE C KHCJIOTaMH, OKCHIAMH | COKpAIleHHBIC MOHHbBIE YPaBHEHHS PeaKIuid C
OCHOBaHMH B CBETE€ | HEMETaJUIOB, cOMsIMH. OOIIMEe XMMHYECKHE | YJaCTHEM OCHOBAHHM.
TEOpHn CBOMCTBA  HEPacTBOPHMBIX  OCHOBaHWM: | Apeymenmuposamo BO3MOKHOCTh
IEKTPOIINTHIECKO | B3aUMOJAEHCTBHE C KUCIOTAMH, PA3JIOXKEHHE | IMPOTEKaHUsS! PeaKkIHi C y4acTHeM OCHOBAHHH

U aucconuanuu
Jdaruyuk ypoBHs
pH

TP HaTrpEeBaHUU.
JlaGopatopuble onbIThl. 24. M3meHeHue
OKpAacKH MHIWKATOPOB B IIEIOYHOH Cpele.
25. BzaumoneiictBue menouen c
yriaekuciasiM — razoMm. 26. KauecTBeHHas
peakuus Ha  KaTHOH  aMMOHus.  27.
[Monyuenne runpoxcuaa memu(ll) m ero
pazioxxeHue

Ha OCHOBe npasuia beproie.

Ilpoéooums ~ OWBITHL,  TOATBEPKIAIOIIUC
XMMHUYECKHE  CBOWCTBA  OCHOBaHWiA, C
COOJTI0/IEHHEM TIPAaBUII TEXHUKH 0€301acHOCTH
Habniooamv W onucblieams PEAKIAH  C
y4acTHEM KHUCJIOT C TIOMOIIBIO PYCCKOTO
(pPOIHOTO) SI3BIKA U SI3BIKA XUMHUH

11

XHUMHYECKHE
CBOMCTBA COJICH B
CBETE TEOPUH
3JIEKTPOJIUTUIECKO
¥ TUCCOIaIi

OOume XUMHYECKHE CBOWCTBA CPETHHX
COJIeH: B3aMMOJIEHCTBHE C KHUCJIOTaMH,
LIEJIOYaMH, COILIMH ¥ METaJUlaMH.
BzaumopelictBe  KHCIBIX ~ COJIEH  CO
LIEJIOYaMH.

JlaGopaTopHbie ONBITHI. 28.
B3aumoneticTBrue kapOOHATOB C KHCIOTaMHU.
29. Tonyuenne ruapokcuna xkemeza(lll). 30.
BzaumoneiictBue kenesa € pacTBOPOM
cynsdara meau(Il)

Xapaxmepuzogames ~ 00IME  XUMHYECKHE
CBOICTBA COJEH € TIO3ULMHA  TEOpUH
JIEKTPOJIUTUIYECKON TUCCOLIMALIUY.
Cocmasnames  MOJNEKYJSIPHbIE, TIOJNHBIE U
COKpalllEéHHbIe NOHHBIE YPABHEHUS PEaKIUil C
y4acTHEM COJEH.

Apeymenmuposamso BO3MO>KHOCTb
MPOTEKAaHUsS PEaKIUi C y4acTHEeM CoOJIed Ha
ocHOBe npaBuia beptoe.

Ilposooums ~ OWBITH,  TOATBEPKIAIOIINEC
XHMHYECKHE CBOMCTBA COJIEH, C COOIIOIEHUEM
MIPaBUJI TEXHUKH 0€3011acHOCTH.

Habmooams w  onucvieams peakmuu ¢
y4acTHUEM COJIEH C MOMOUIBIO PYCCKOTO
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(poIHOTO) SI3bIKA U A3bIKA XUMHU

12 Tlonsarue o TI'upponus, kak 0OMEHHOE B3aUMOJICHCTBUE | Ycmanasauseams 3aBUCUMOCTh MEXIY
THIPOJIN3E CONeH coJieil ¢ BOMOW. ['MApONHM3 CONMM CHIIBHOTO | COCTAaBOM COJIH M XapaKTEPOM THIPOIIH3a
Hdarunk yposusi pH| ocHoBanust u cinaboii kuciaotel. ['waponus | Auarusupoeéams cpely pacTBopa COJH C

COMM CTaboro OCHOBAaHMS W CHIJIBHOW | MTOMOINBIO HHIUKATOPOB

kuciotsl. [1kana pH. Ilpozno3uposéams THII TUAPOIIN3A COJNM HA
JdemoncTpamun. OnpeneneHue xapakrepa | OCHOBE aHalI3a ero Gopmysl

Cpellbl B pacTBOpax COJIEH.

13 [IpakTrdeckas CBoiicTBa KHCIIOT, OCHOBaHHW, OKCHAOB M | Ymems oOpamarbcs ¢  JTabOpaTOpPHBIM
pabota 1. Pemenune | comelf B cBeTe TEOPHUH DICKTPOIUTHUECKOH | 00OpyZOBaHHEM u HarpeBaTeIbHbIMU
SKCIIEPUMEHTAIbHBI | JAUCCOIMALINU u OKHUCITUTEIBHO- | MPHOOpaMH B COOTBETCTBUU C TPaBHIAMH
X 3a/a4 o Teme BOCCTaHOBHUTEJBHBIX PEaKIUH. TEXHUKH 0€3011acHOCTH.

«Onexrponutndeck | daTumk ypoHs pH Habnrooams  cBOWCTBA  DIIEKTPONUTOB |
ast AUCCOLMALIHS Hcnosib30Banne TaTYNKA IEKTPHUECKOH | IPOUCXOAIINX C HUMU SIBICHUM.
NMPOBOIMMOCTH. Habmooams m  onucvieams  peakuun ¢
y4acTHEM  DJIEKTPOJIUTOB €  IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIM  POIHOIO)
sA3bIKa U A3bIKa XUMHUHU.
Dopmynuposamb BBIBOIBI TI0 pPE3yiIbTaTaM
MIPOBEICHHOTO SKCIIEPUMEHTA
14 O0o00muIeHNe U CHCTEMaTH3aIUs 3HAHUH 10 TeMe «XUMUYECKUE PEaKINH B PaCTBOPAX AIIEKTPOIUTOBY
15 KontponpHas paboTa 1 mo Teme « X MMHUYECKHE PEaKIlii B PACTBOPAX JJIEKTPOIUTOBY
Hemeraunbl U X coequHeHust (25 4 +2 u)

16 Oo6mas CrpoeHre aTtoMOB HeMeTalioB W HUX | O0vsAcHAmMb, 9TO TaKOE HEMETAJIIBL
XapaKTepHCTHKA nosoxkeHue B [lepuoauueckoii cucreme. Psan | Cpasnusams annoTponHble BUIOW3MEHEHHUS
HEMETaJJIOB 3NEeKTPOOTPULIA-TETHHOCTH. KHCJIOPOAa.

Kpucrammuaeckne peméTkn HeMeTammoB — | Packpeieams TPUYUHBL aJUTOTPOITHHL.

MPOCTBIX BemlecTB. Asutorponust U e€ | Xapakmepuzoéamb XUMHUYECKHE 3JIEMEHTHI-

TIPUYUHBL. duznyeckue CBOMCTBa | HEMETAJUIBI U MPOCTHIC BEIIECTBA-HEMETAIUIB:

HemeTaioB. OOIIMe XMMUYECKHE CBOWCTBA | CTPOCHUE,  (HU3MYECKHE U XUMHYECKHUE

HEMETaJJIOB: OKHCIIHTEIbHbIC U | CBOWCTBA HEMETAJUIOB.

BOCCTaHOBHTEIILHBIEC. ObvsicHamb ~ 3aBUCHMOCTh  OKHCJIHTEIBHO-

JdemoncTrpanmuu. Koiuteknus HeMeTalnioB. | BOCCTAHOBUTEIHHBIX CBOICTB (wmm

Monemu KPUCTAJUTMICCKAX pem€ToK | npedckasviéams ~ CBOWCTBA)  HJIEMEHTOB-

HEMETaJVIOB: aTOMHBIC M MOJEKYJISApHBIC. | HEMETaNIOB ~ OT WX  TOJOXEHHS B

Ozonatop W mnpuHOHIB ero pabotel. | [lepuommueckoit cucrteMe XUMHYECKHIX

l'openune HemeramioB — mpocThiX BewecTB: | aneMeHToB [I. . Menneneesa.

cepsl, hochopa, ApeBECHOTO YIIIsl. Yemanasnueams ~— npHUMHHO-CIIEICTBEHHBIE
CBSI3U MEXJY CTPOCHHUEM aTOMa, XMMUYECKOM
CBsA3bI0, THIIOM KpI/ICTaHHI/I‘IeCKOf/'I PpeHICTKH
HEMETAJJIOB W WX  COEAUHEHHUH, HX
(bU3HMYECKUMH CBOHCTBAMH.
Jloka3zvleams  OTHOCUTENBHOCTb  MOHSITHI
«METAIT» U «HEMETaIUD»

17 OO6mas lamoreHsl, cTpoeHHE X aTOMOB M MOJIEKYJ. | Xapaxmepuzoeamsb CTpoeHUE, PU3NIECKUE U
XapaKTepUCTHKA Ou3nyeckue W XUMHUYECKHE CBOMCTBa | XUMHUYECKHME  CBOMCTBAa,  IMOJyY€HUE U
anemeHToB VIIA raJloTCHOB. 3aKOHOMEPHOCTH W3MCHCHHS | IPHMEHCHHWE TaJIOTEHOB B IDIAHE OOIIEro,
rpynmnbl — CBOWCTB TaJOTCHOB B 3aBHUCHMOCTH OT UX | OCOOCHHOTO M CJHHUYHOTO.
raJIoreHoB nonoxxenus B llepuoauueckoit cucreme. | Ycemanasnuéams ~ NPUUUHHO-CIIEICTBEHHBIE

HaxoxaeHue rasoreHoB B MPHUPOAE M HX | CBSA3H MEXKIY CTPOSHUEM aToMa, XUMUYECKOU
momydeHue. 3HAaYeHWe W NPUMEHEHHE | CBA3BI0, THUIIOM KPHUCTAJUIMYECKOH pemeETKH
TAJIOTCHOB. TaJIOTCHOB, UX (1)I/I3I/I‘ICCKI/IMI/I U XUMHUYECCKUMHU
Jemoncrpamun. OOpasnpbl rajoreHoB — | CBOHCTBaMH

TPOCTBIX BEIIECTB. BsaumonerictBue

TAJIOTEHOB C MeTaulaMU.  BeITecHeHue

xJiopa OpOMOM WJIM MOJa W3 PacTBOPOB HX

conent

18 CoenuneHus l'anoreHOBOOPOABI W COOTBETCTBYIOUINE | Xapaxkmepuzogams COCTaB, (QHU3MUYECKHE W
raJIoreHOB UM  KHUCIIOTBI:  IJIaBUKOBas,  COJIAHAsA, | XMMHYECKHE  CBOWCTBA,  MOJY4YeHHE U

OpOMOBOIOPOIHAS, HOJIOBOJIOPO/THASL.
Tlanorenuapl. KadecTBeHHbIE peakiyu Ha
raJoreHu-uoHbl. [IpuMeHeHe COeTMHEHHIA
raJoreHoOB M UX OHOJIOrHYECKast POJib.

MMPpUMCHCHUEC COC[[I/IHCHI/Iﬁ TraJJIOr¢HOB C
HCIOJIb30BAHUEM PYCCKOIo (pOL[HOFO) S3bIKa
" A3bIKa XUMHWHU.

Haszvieamo COCONHCHUA TaJJOr€HOB (¢]
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Jdemoncrpanus. Komnekuus nOpUpoOIHBIX
COEAMHEHHUH XJI0pa.

JlaGopaTopHble OnbITHL 31.
PacriosHaBaHMe rajgoreHuI-HOHOB

dopmyne U cocmaensims (HOPMYNBI 1O HX
Ha3BaHHIO

Yemanasnueamsy ~ IpUYHUHHO-CIIEACTBEHHBIS
CBSI3H MEXIYy XHMHYECKOIl CBS3BIO, THIIOM
KPUCTAIZIMYECKONH  PELIETKU  COECIUHEHUM
rajJoreHoB, UX (PU3NUYECKHUMHU U XUMUUECKHUMHU
CBOICTBaMH.

Ilposooumsv, HabrrOOamv ¥ ORUCLIBAMb

XUMHUYECKAN 9KCIICPUMEHT 1o
PacIio3HaBaHHUIO TaJIOTEHU-HOHOB c
COOIIOEHUEM MPaBUIT TEXHUKU
06€30I1aCHOCTH.

Buinonnams  pacdeTsl 0 XUMHUYECKUM
dopMynaM W ypaBHEHMSM  pEaKIlMy,
MPOTEKAIOIUX C Y4aCTHEM COEAUHEHUN
TaJOT€HOB

19 [IpakTuueckas ComnsHast KUCIIOTa — CHJIBHBIH JIIEKTPONUT. | Ymems oOpamaTtbcs ¢ JTabOpaTOpPHBIM
pabora 2. Tunuasbie peaknuu KUCIIOT: | 000pyZIOBaHHEM u HarpeBaTeIbHBIMH
«M3y4yenne B3aUMOJICHCTBUE C METajUlaMH, OCHOBHBIMH | IpHOOpPaMU B COOTBETCTBUHM C IIpaBHIAMH
CBOWCTB COJISTHOM u aM(pOTEPHBIMU OKCHIAMH, OCHOBAHUSAMH M | TEXHUKU 0€30I1aCHOCTH.

KHCJIOTBD) amM(OTepHBIMH  THAPOKCHIAMH, COJSIMH. | Habmiooams  CBOWCTBA  JJNEKTPOJIHMTOB M

KauecTBeHHast peakuys Ha XJIOPUA-HOH. MIPOUCXOIAIINX C HUMH SIBICHUH.

JlaTyuk TemMnepaTypsbl Habmiooams 1 onucvbieams  peakuun ¢
y4yaCTHE€M  JJIEKTPOJIMTOB €  ITOMOILBIO
€CTECTBEHHOTO (PYCCKOTO WM  POJHOTO)
SI3bIKA U SA3bIKA XUMHH.

Dopmynuposampb BBIBOJBI IO pe3yjlbTaTaM
IIPOBEICHHOI0 KCIIEPUMEHTa

20 Oo6mas O6m1ast xapakTepucTrka 3eMeHToB VI A — | Jasams OOLIyI0 XapaKTEPUCTHKY aTOMaw,
XapaKTepUCTHKA rpymmsl. Cepa B IpHpoJie U e€ MOoTydeHHE. IPOCTBIM ~ BEIIECTBAM W COETUHEHHSIM
anemeHToB VI A - AJIOTpONHBIE MOANGHUKAIIIH CEPhI U UX XaJIbKOTCHOB B 3aBUCUMOCTH  OT  HX
xanmpKoreHoB. Cepa | cBoiicTBa. XMMHUYECKHE CBOICTBaA cephl M e€ | mosioskeHus B [lepuouueckoii cucreme.

IIPUMEHEHHE. Xapaxmepusosams CTPOEHHUE, aJUIOTPOMHS,

Jemoncrpauuu. BzanmonelctBue ceprl ¢ ¢usnyeckne M XMMHYECKHE  CBOMCTBa,

MeTayuiamMu. 'opeHne cephl B KHCIOpoie MOJIy9YEeHHE U IPUMEHEHHE CEPHI.
Yemanasnueams ~ mpHUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY CTPOCHHEM aTOMa, XUMHYECKON
CBSI3bI0, TUIIOM KpPUCTANIMYECKOH PpEImETKN
cepel, €€ (U3IMUECKUMH W XUMHYECKHUMHU
CBOMCTBaMH.

Beinoanams  pacu€Tel 10 XUMHUYECKUM
dopMynaM W ypaBHEHMSAM  pPEaKIMH,
MPOTEKAIOLUX C YIaCTHEM CEPHI.

Ilposooums, HabmwOoams ¥ onucvieame
XMMUYECKHH HKCIEPUMEHT IO TOPEHUIO CEPBI
Ha BO3/yXe M B KHCJIOpOJE C coOmoaeHneM
MIPaBUJ TEXHUKHU 0€30TTaCHOCTH

21 CepoBogopon u CepoBogopon: CTpOEHHE MOJIEKYJIBI, | Xapaxmepuzogamsb COCTaB, (U3MYECKUE U
CyIb(OUIBI ¢u3ndeckrue U XUMUYECKre, OTyIeHNE U XMMHUYECKHE  CBOWCTBA,  IIONy4YeHHE W

3HageHne.  CepoBOAOpOAHAs  KHUCJIOTA. | IPUMEHEHHWE COCIWHEHHH Cepbl B CTENCHH

Cynbduapl n ux 3HaueHue. JIFOMUHODOPEI.
Jdemoncrpanus. Komnekuuns cyabpuIHbIx
pya. KauectBennas peakuus Ha cynb(ui-
HOH

OKHUCIIEHHS —2 C HCIIOJIb30BAHHEM PYCCKOIO
(poaHOTO) SI3bIKA U SI3bIKA XUMUH.

Hasvieamy coenuHeHWs cepsl B CTENEHU
okHCIeHNs —2 1o (GopMyle M CcOCMmasisams
(OpMyIIBI IO MX HA3BAHUIO.

Cocmagnams  MONEKYJSIpHBIE W HOHHBIE
YPaBHEHUs  peakUui,  XapaKTepu3ylollue
XMMUYECKHE CBONCTBA COEJUHEHUIl cephbl B
CTETIEHU OKUCIIEHUS —2.

Onucvisams TIPOIIECCHI OKHCIJICHHSA-
BOCCTAHOBIICHUSI, Onpeoeisams OKUCIUTEIb U
BOCCTaHOBHTEIb M COCMAGIAMb SICKTPOHHBINA
OajaHc B peakuusix C y4acTHEM Cepsl B
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CTETIEHU OKUCIICHUS —2.

Yemanasnueams ~ npUUMHHO-CIIEICTBEHHBIE
CBS3M MEXAYy XMMHYECKOH CBS3bIO, THUIIOM
KPUCTAIZIMYECKONH  pEETKHM  COEIUHEHUI
cepsl, UX GU3UIECKUMH U XUMUYECKIMU
CBOICTBaMU

22 Kucnoponasre Oxcun  cepsi(IV), cepHucras kucnota, | 3anucviéams (HOPMYIBI  OKCHAOB  CEPHI,
COCIAMHEHUS CEPBI cynbhurel. KadecTBeHHass peakuust Ha | Ha3bl6amb WX, ONUCLIGAMb CBOICTBA Ha
CyNb(UT-HOH. OCHOBE 3HaHUH O KHCIOTHBIX OKCHIAX.
Oxkcun cepri(VI), cepHas kuciora, Xapaxmepuzoeamv cocTaB, (QU3MYECKHE W
cynbgatsl. Kpucraninoruaparsi. XMMHYECKHE CBOICTBAa CEpHOM KHCIOTHI Kak
KauecTBeHHast peakuus Ha CyIbdaT-uOH. JMEKTPONIUTA C HCIONb30BAaHUEM PYCCKOTO
JemoncTpanun. OGeciBeunBaHue (poHOrO) SI3BIKA U SA3bIKA XUMHH.
OKpAIIIEHHBIX TKaHEe! U I[BETOB CEPHUCTHIM Cocmaenams ~ MONEKYJSpHbIE U  HOHHBIC
ra3oM. YpaBHEHUs  peakluil, XapaKTepU3yHOLIUX
B3aumonelicTBuE KOHLEHTPUPOBAHHON XMMHUYECKHE CBOMCTBA CEPHON KHUCIIOTHL.
CEpHOM KUCIIOTHI ¢ Meabto. OOyrimBanue Pacnosnasame cynbdar-noHBL
OPTaHWYECKUX BEIICCTB Xapaxmepuzosambo CBOJCTBa
KOHIIEHTPUPOBAaHHOH CEpHOIl KHCIIOTOM. KOHLICHTPUPOBAHHON CEPHOM KHCIOTHI Kak
JlaGopaTopHbIe ONbITHI. OKHCIIUTENSI C HCIOJIb30BAaHUEM PYCCKOTO
32. KauecTBeHHBIE peakIiy Ha CyIbQart- (poaHOTO) SI3bIKA U SA3bIKA XUMHH.
HOHBI. Cocmaenams ~ ypaBHEHHS  OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX  pEakUuil  MeTonoM
9IEKTPOHHOTO OanaHca.
Beinoanams  pac4éTel MO XUMHUYECKHM
dbopMynaM W ypaBHEGHUSIM  PEaKIUH,
MIPOTEKAIONIUX C YYaCTHEM CEPHON KUCIIOTHI.
Habniooams u  onucvieams XUMHUECKUH
9KCTIEPUMEHT
23 [IpakTuueckas CepHast KHCIIOTa — CHJIBHBIH JJEKTPONHT. | Ymems oOpamaTbcs C  JIAOOPATOPHBIM
pabora 3. CaoiicTBa pa30aBIEHHONW CEPHOW KHCIIOTHI, | 000pYIOBaHHEM n HarpeBaTeIbHBIMH
«3ydeHne KaK TUIMYHON KHCIIOTHI: B3aUMOJEWUCTBHUE C | MPUOOpaMH B COOTBETCTBHH C IPAaBHIAMHU
CBOMCTB CepHOIt MeTaJUIaMHi, OCHOBHBIMH U aM(OTEPHBIMH | TEXHUKH 0€3011aCHOCTH.
KHUCJIOTBI) OKCHJIaMH, OCHOBaHUSIMH W amorepHbIMH | Habniooams  CBOWCTBA  AJNEKTPOJIMTOB U
THIpPOKCHAAMH, coisiMH.  KauecTBeHHast | MPOMCXOAIINX C HUMH SIBICHHUM.
peakuus Ha cyib(aT-HoH. Habmooams u  onucvieams peaknum ¢
JlaTuuk TemMnepaTypsbl y4acTHEM  D3JEKTPOJUTOB C  IOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO WJIHM  POJHOTO)
SI3bIKA U SA3bIKa XUMHH.
Dopmynuposampb BBIBOJBI IO pe3yjlbTaTaM
MIPOBEICHHOT0 SKCIIEPUMEHTa
24 Oo6mas OOmrast xapakTepuCTHKa 3leMeHTOB VA | Jaéamwv OOLIyI0 XapaKTEPUCTHKY aTOMaM,
XapaKTepUCTHKA rpynmel.  A30T, CTpOGHHE aToMa M | IPOCTBIM  BEIECTBAM W COEAWHEHHSIM
XUMHYIECKHIX MonleKynsl. Pu3ndeckne W XHMHYECKHE | MHUKTOTEHOB B 3aBHCHMOCTH  OT  HX

aneMeHToB VA
rpynmsl. A30T

CBOIICTBA W TpHMEHEHHEe a3zoTa. A30T B
MIPUPOJIE U €ro OHOIOTHYECKAs POITb.
Hemoncrpamus. Juarpamma «CocraB
BO3IyXay». BumeodparMeHThI U CTal bl
«[Itnapu 6azape»

nonosxenus B [lepuoauueckoit cucreme.
Xapaxmepuzoeams CTpoeHUE, (QU3NUECKHUE H
XUMHUYECKHE  CBOWCTBA,  MOJYYCHHE U
NPUMEHEHHEe a30Ta C  HUCIOJb30BAaHUEM
pyccKoro (pOJHOTO) SA3bIKA U SI36IKA XUMHH.
Ha3vieams coeNWHEHUS a30Ta Mo Gopmyie u
cocmagasams GOPMYITBI TIO UX HA3BAHHIO.
Yemanaenueams  npUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY CTPOCHHEM aroMa M MOJIEKYJIbI,
BUJIOM XUMHYECKOI CBSI3H, THIIOM
KPUCTAJNIMYECKON PELIETKU a30Ta U €ro
(HU3HYECKUMU U XUMUIECKUMHU CBOWCTBaMHU.
Buinoanames  pacd€rel 10O  XUMHYECKUM
hopmyam u YpaBHEHHSIM peaxIuii,
MIPOTEKAIOIIKX C YYACTUEM a30Ta
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25 Ammuak. Conu AMMUaK, CTpOEHHUE MOJIEKYJIBI u | Xapaxmepuzosamuo COCTaB, CTpOEHHE
aMMOHUS ¢usnyeckue cBOHCTBAa. AMMMa4yHas BOJa, | MOJICKYJbl, (uU3MYecKMe M  XUMHUYECKHE
HAaIATBIPDHBIM CHOHMPT, THUApPAT aMMHAaKa. | CBOICTBA, TIONydeHHE W IPHMEHEHHE
JIOHOPHO-aKIENTOPHBIH MEXaHW3M | aMMHaKa C  HCIIOJIb30BAaHHEM  PYCCKOTO
o0pa3oBaHUA KaTHOHA aMMOHUS. | (pPOIHOTO) SI3BIKA M SA3BIKA XUMHH.
BoccranoBuTenbHBIE CBOMCTBA aMMHAKa. Hasvieams comu aMMoHuUS 10 (opmynaMm U
Comn aMMOHMS HM HUX TNPHMEHEHHE. | cocmasinsms GOPMYJIBI IO UX Ha3BAHUSM.
KauecTBeHHass  peakumss Ha  KaTHOH | 3anucbiéamb  MOJEKYJSIPDHBIE U HOHHBIC
AMMOHHUSL. YpaBHEHHsI  PEaKkIMH,  XapaKTCPU3YIOIIHE
Jemoncrpanun. [lonyuenne, cobnpanue 1 | XMMHUYECKHE CBOWCTBA aMMHaKa U CoJel
pacrno3HaBaHME aMMHUaka. Pasnoxkenue aMMOHHSI.
Ouxpomara aMMOHHSI. Cocmaenams  ypaBHEHUS  OKUCIUTEIBHO-
JlaGopaTopHbIe ONBITHI. BOCCTaHOBUTEIBHBIX pEaKIMHi C y4dacTHEM
33. KauecTBeHHas peakiys Ha KaTHOH aMMHMaKa ¢ TIOMOIIBIO JIEKTPOHHOTO OanaHca.
aMMOHHUS Yemanasenueams ~ mpUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY BHAAMH XHMHUYECKHX CBSI3EH,
TUIaMH KPUCTAIMYECKUX PEIIETOK aMMHaKa
U coled aMMOHUS M WX (U3MYECKUMH U
XMMHYECKHMH CBOHCTBAMH.
Ilposooums, HabrrOOamv ¥ oOnucviéams
XUMHUYECKUN 9KCTIEPUMEHT 1o
pacIio3HaBaHUIO HOHOB aMMOHHS c
coOumoieHeM TIPaBUII TEXHHUKH
6e3omnacHocTH.
Buinoanames  pacdy€rbl 1O XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM PEAKIIUH,
MIPOTEKAIONINX C Y9aCTHEM aMMHaKa
26 [MpakTrdeckas [Nomyaenne, cobupanue U pacrio3HaBaHHUE Ionyuams, cobupams W pacno3uasamo
pabora 4. amMMuaka. M3ydeHne pacTBOpIMOCTH aMMHaK
«[Tonyuenue aMMHaKa B BOJE M XapaKTepUCTHKA Obpawamscs c 71a00paTOPHBIM
aMMHaKa u OCHOBHBIX CBOMCTB I'MIJIpaTa aMMHaKa. 000pyIoBaHUEM u HaTrpeBaTeIbHBIMA
n3y4deHHe ero KauecTBeHHas peaknus Ha KATHOH aMMOHHUSI | IpHOOpPaMu B COOTBETCTBUHM C TIpaBHIAMHU
CBOHCTB» TEXHUKH 0€30I1acHOCTH.
Habniooams u  onucvigams XUMUYECKUI
9KCHEPUMEHT C  IOMOIIBIO pycckoro
(poaHOTO) sI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI 10 pe3yjbTaTaM
MIPOBEIEHHOT 0 3KCIIEPUMEHTA.
Compyonuyams B  Tpolecce  y4eOHOTro
B3aUMO/IeHCTBUS ITpU paboTe B TpyInax
27-28 Kucnopoxnconepka | Oxcuasl a30Ta: HecoiaeoOpa3yromue u Xapaxmepuzoeamv coctaB, (U3NYECKHE U

mue COCAMHCHUA
a30Ta

KHUCJIOTHBIE.
A3zoTHcTas KUCIIoTa U HUTPUTHI.

A30THas KUCIIOTA, €€ MOJIy4YeHUe U

cBoiictBa. Hutpatsl.

Jdemoncrpauuu. Bzaumopeiictsue
KOHLEHTPUPOBAHHOM a30THOM KUCIIOTHI €
Menbto. ['opeHue u€pHoro nopoxa.
PasnoxeHne HUTpaTa Kajaus U TOpEHHE
JIPEBECHOTO YroJibKa B HEM.

JladopaTopHblie onbIThl. 34. XuMuueckue
CBOMCTBa a30THOU KHCJIOTHI, Kak
AJIEKTPOJINTA

JlaT4uk TemMnepaTypsbl

XHMHYECKHUE  CBOMCTBA, MoJIyueHue U
[IpUMEHEHUE OKCHJIOB azoTa c
HCTIONB30BaHUEM PYCCKOTO (POJHOTO) sI3BIKA
U A3bIKa XUMHU.

Cocmaenames  MOIEKYJSIpHbIE W  HOHHBIS
YpaBHEHHsI  pPEaKIHid, XapaKTepU3YIOIUIre
XAMHYECKHE CBOMCTBA OKCHIOB a30Ta.
Yemanaenueams ~ npUUMHHO-CIIEACTBEHHBIE
CBS3H Me)Kle BUIOM XI/IMI/I‘IGCKOﬁ CBA3H,
TUIIOM KPUCTAJJIMYECKOM PpEIETKH OKCHUIOB
a30Ta U HUX (bPISI/I‘{eCKI/IMI/I U XUMHUYCCKUMU
CBOWMCTBaMH.

Xapaxmepuzoeamv cocTaB, (QHU3HYECKHE W
XHMHYECKHE CBOMCTBA a30THOM KHCIOTHI KakK
JJIEKTPOJIUTA, IPUMEHEHHUE C UCTIOIb30BAHUEM
pyccKoro (pOJHOTO) S3bIKA U SI3bIKA XUMHH.
3anucvieamsy ~ MONEKYJNSApHbIE W  HWOHHBIE
YpaBHEHHsS]  peakui, XapaKTepu3yolIue
XHMHWYECKHUE CBOMCTBA a30THOM KHCJIOTHI KakK

IIEKTPOITHTA.
Ilposooums,  mabawdams W ONUCHIBATND
XUMHUYCCKHI 9KCHECPUMEHT,
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XapaKTepU3yOLIHii CBOMWCTBa a30THOM
KHCJIOTBI KaK 3JICKTPOJIUTA, C COOJIOJICHUEM
MPaBIJI TEXHUKH 0€301IacCHOCTH.
Xapaxmepuzoeamsb a30THYIO KHCIOTY KaK
OKHUCIIUTETb.

Cocmagnamy ~ ypaBHEHUSI — OKHCIHTEIBHO-
BOCCTAHOBHTEIIbHBIX peaxuui,
XapaKTepU3yOIUX XHUMHYECKHE CBOMCTBa
A30THOM  KUCJIOTBI KaK  OKHCIHTENs, C
MIOMOLIBIO AJIEKTPOHHOTO OanaHca.
Ilposooums, Habrwoame ¥ onucvieame
XMUMUYECKUH SKCHEPUMEHT,
XapaKTEePU3yIOLIUA CBOMCTBA a30THOMU
KHCJIOTBHI KaK OKHCIIHUTENS, C COOMOIEHUEM
NPaBHJI TEXHUKH O€30MacCHOCTH

29 dochop u ero ®Dochop, cTpoeHHe aToMa W AUIOTPONHA. | Xapakmepusoséams CTPOCHHE, aJUIOTPOITHIO,
COCTUHEHUS ®ochunpl. Dochun. Oxenn dochopa(V) u | pusnueckue M XUMHYECKHE  CBOICTBa,
oprodocdopHas KHUCJIOTA. docdarsl. | nonydyenne u  npuMeHeHue ¢ocdopa ¢
docdopubie ynodpenus. MTHCEKTHLIUBL HCTIONB30BaHUEM PYCCKOTO (POAHOTrO) sI3bIKA
JemoncTpanuu. O6pa3nbl IPUPOITHBIX U S13bIKa XUMMH.
coeaunenuit pochopa. openue Gpocdopa CaMOCTOSITEIBHO 0NUChI6aANb CBONCTBA OKCHUL
Ha BO3JyXe U B kuciopoze. [lomyuenue dochopa(V) Kak KHCIOTHOTO OKCHIA W
6enoro docdopa U MCHBITAHUE €O CBOWCTB | CBOMCTBA OPTO(POCHOPHOI KHCIOTHI.
JlaGopaTtopHsle onbIThl. 35.KauecTBennsle | Hurocmpuposamo 3TH CBOMcTBa
peaknuu Ha ocdar-HoH YPaBHEHHSIMU COOTBETCTBYIOIINX PEAKIIHH.
Ilposodums, Habr00amv W onucwLl8amb
XUMHUYECKHH JKCIIEPUMEHT C COOJI0JICHuEM
MIPaBUJI TEXHUKH 0€301IacCHOCTH.
Pacnosnasams pocdar-nonst
30 Oo6mas OOm1ast xapakTepuCTHKa 37IeMeHTOB [V A- Jlasame 0OMIIyIO XapaKTEPUCTHKY aToMaMm,
XapaKTepUCTHKA TPYIIBI: 0COOCHHOCTH CTPOSHUS aTOMOB, IPOCTBIM ~ BEIIECTBAM W COEIUHEHHSIM
anemeHToB [V A- IIPOCTBIX BEILECTB U COEIUHEHUN B aneMeHTOB IV A- rpynmsl B 3aBHCHMOCTH OT
IpyNIBL. YTIepos 3aBHCHUMOCTH OT HOJI0XKEHHUS 3JIEMEHTOB B nx nojoxeHus B [lepuoandeckoii cucteme.
Ilepuoguueckoii cucteme. Yriepon. Xapaxkmepuzoeams CTpOEHUE, AJIIOTPOIHUIO,
AJnoTponHele MOAU(HUKAINN: alIMas3, ¢usnyeckne M XMUMHYECKHE  CBOMCTBa,
rpadut. AMOPQHBII yTIepOI U €ro copra: MOJIyieHHe ¥ MNpUMEHEeHHe amMop(HOTO
caka, aKTUBUPOBAHHBINA yroib. ACOpOLUs. | yriepoga M €ro COpPTOB C HCIOJIb30BaHHEM
XUMHYecKre CBOMCTBA yriepoaa. PYCcKoro (POIHOTO) SI3BIKA U SI3bIKA XUMHH.
Koxkcoxnmudeckoe Mpou3BOCTBO U €T0 Cpasnueams CTpOEHHE M CBOMCTBa alMasa H
npoxykius. KapOuasr. rpagwura.
Hdemoncrpamuu. Komrekiuss  «O0pasusl | Onuceieams OKHUCIIUTEIIHHO-
TIPUPOTHBIX COE/IMHEHUH yTJIepoJia». | BOCCTAaHOBUTEIBHBIE CBOMCTBA YIiIepo/a.
Hoptper H. . 3emunckoro. Ilornomenue | /lposodums, Habarodams W ONUCHIBAMD
AKTUBHPOBAHHBIM  YIJIEM  PACTBOPEHHBIX | XHMHUYECKHH OKCHEPUMEHT C COOJIOJICHHUEM
BEIIECTB FJIU Ta30B. Y CTPOHCTBO MIPaBHJI TEXHUKH 0€3011acCHOCTH
MIPOTUBOTa3a
31 Kucnopoaconepxa | Oxcun yrinepoga(Il): crpoenne monekynsl, | Xapaxmepuzosamv cocTaB, (usmueckue u
M€ COSANHEHUS MmolydeHne ©  ero cBoiictBa. OKcHp | XMUMHYECKHE  CBOWCTBA,  ITIONyYeHHE W
yriiepoja yriepona(IV): CTpOeHHe MOJIEKYJIBI, | IPUMEHEHNE OKCHIOB yriaepoaa c

MOJIyY€HHEe M €ero CBOWCTBa. YroJjibHas
kuciora. Conu  yroibHOM  KHCIIOTHI:
KapOOHAaTEHI u T'HAPOKapOOHATHI.
TexHudeckas ¥ MUIIEBas COJA.
JlabopaTopHblie ONbITHI.

36. IlosryueHne 1 CBOWCTBA yrOIBHON
KHCJIOTHI.

37. KagecTBeHHas peakius Ha KapOOHAT-
HOH

Jatuuk yposusi pH

UCTIOJIB30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKa
U SI3bIKa XMMUHU.

Yemanagnueamsy  TPUUMHHO-CIICICTBECHHEIC
CBS3M MEXKIY BHUJIAMH XUMHYCCKHX CBSI3CH,
TUTIAMH KPUCTAJUTUYECKUX PEIIETOK OKCHIOB
yriaepoaa, uX (GU3NYeCKUMH U XUMUYECKUMH
CBOHCTBaMH, a TAKKE IPUMECHEHUEM.
Cobaro0ams TipaBUIa TEXHUKH 0€30MaCHOCTH
[P UCTIOJIb30BAHMH IEYHOTO OTOILICHHUSI.
Oxas3zvisams HIEpBYIO MOMOIIb npu
OTPAaBJICHUH YTapHBIM I'a30M.
Xapaxmepuzogams cOCTaB, (QU3NYECKUE U
XMUMHUYECKHE  CBOWCTBA,  MOJNydYeHHE U
MPUMEHCHUE YTOJBHOM KHCIOTHI U €€ coye
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(kapOoHaTOB ¥ THApPOKapOOHATOB) ¢
UCIIONIb30BAHUEM PYCCKOro (POIHOIO) sI3bIKa
U SA3bIKA XUMHH.

Unniocmpupoéams ~ 3aBUCUMOCTb  CBOWCTB
COJIEH YTOJBbHOM KHCIOTHI OT UX COCTaBa.
Ilposooumsv, HabrrOOamv ¥ ORUCHIBAMb
XUMHYECKHH OSKCIIEPUMEHT C COOJIIOICHUEM
MPaBHII TEXHUKH OE30IIaCHOCTH.
Pacnosnasamp kapOOHAT-HOH.

Buinoanams  pacd€Tel 10  XMMHWYECKUM
dopMynaM W ypaBHEHHMSM  pEakIHy,
IPOTEKAIOMINX C YYacTHEM COCIUMHEHHH
yriepona

32 [paxTraeckas INomyuenne, cobupanue 1 pacrio3HaBaHUE IHonyuams, cobupams W pacnosnasamo
pabora 5. yriekuciaoro rasa. Msyuenue YTIEKUCIBII ra3 Obpawamsc c
«ITomydenue pPacTBOPHMOCTH YTJICKHCIIOTO I'a3a B BOAE U | Ja00paTOPHBIM obopynoBaHueM u
YTJIEKHCIIOTO ra3a M | XapaKTEPUCTHKA KUCIOTHBIX CBOWCTB HarpeBaTeIbHBIMA npudopamMu B
H3yUYCHHE eTro YTOJIbHOM KUCIIOTHL. KauecTBeHHas peakuys | COOTBETCTBHM C  TpaBIIAMH  TEXHUKH
CBOWCTB» Ha KapOOHAT- U THAPOKapOOHAT-HOHBI 0e30IaCHOCTH.

Jatuux ypous pH Habmiooams w  onuceliéams ~ XUMHYECKUH
9KCIIEPUMEHT C  [OMOIIBIO pycckoro
(poIHOTO) SI3BIKA U SA3BIKA XUMUH.
Dopmynuposams BBIBOJBI IO pe3yjibTaTaM
IIPOBEIEHHOT0 3KCIIEPUMEHTA.
Compyonuuams B  TIpollecce  y4eOHOTO
B3aUMO/ICHCTBUS ITpU paboTe B Tpynmax
33-34 VYraeBogopoast Heopraunnueckue 1 opraHHuecKue Xapaxmepuszosambs OCOOEHHOCTH cOCTaBa H
BellleCTBa. YTIEBOAOPOAbl. XUMHUECKOE CBOWCTB OPTaHUYECKUX COECTMHEHHM.
CTPOEHHUE OPraHWYECKHUX BELIECTB, KaK Paznuyams mpenenbHBIE W HETIPEIETbHBIC
TIOPSIJIOK COETMHEHHSI aTOMOB B MOJICKYJIe YTIIEBOJIOPOBL.
10 BaJICHTHOCTH. Hasvisamy ~ m 3anucwvieams  GopMyIsl
MertaH, 3TaH, KaK IpeaeIbHbIe (MONIEKyNSIpHBIE M CTPYKTYPHBIE) BAXKHEHUIINX
YIJI€BOAOPOABI. DTUIIEH U alleTUJICH, KaK IIpeJCTaBUTeNeH yTIeBOAOPOIOB.
HeTpeieIbHbIe (HEHACHIIIIEHHBIE) Ilpeonazame 3KCIIEPUMEHT 1o
YIJIeBOAOPOABL. [ OpeHne yriaeBoopooB. pacro3HaBaHUIO COETUHEHUN HENpenenbHOro
KauecTBeHHBIE peakiuy Ha HEIMpeeIbHbIe CTPOCHUS.
COCIMHEHHUS. Habniwooams 32 XO0HOM  XMMHYECKOTO
Jdemoncrpauuu. Mojenu MOJIEKyl MeTaHa, | SKCIIEPUMEHTA, OINMCHIBaTL €ro U JelaTh
9TaHa, STWJICHA U alleTWICHA. BBIBOJIbI HA OCHOBE HAOIOICHU.
BsanmMopneticTBre 3THIIeH ¢ OpOMHOM Bofiol | @uxcuposams pe3ynabTaThl HKCIEPHMEHTa C
1 pacTBOPOM IIEpMaHTraHaTa KaJusl. MOMOIIIBI0 PYCCKOTO (POAHOTO) s3bIKa, a
TaKKe C TMOMOIIBI0 XHUMHYECKUX (OpPMYyT H
YpaBHEHHUH.

35-36 Kucnopoaconepxka- | DTUIOBBIN CIUPT, €0 NOTY4YEHUE, Xapaxmepu3zoeamu CIIUPTHI, KaK
Y€ OpraHUYecKue | MPUMEHEHHE U (PU3NOIOTHYECKOe NEUCTBHE. | KHUCIOPOACOEepIKalie OpraHUYECKUe
COCTMHEHUS TpexaToMHBIN COUPT TIHILEPHH. COCTMHEHUSI.

KauecTBeHHast peakuys Ha MHOTOATOMHBIE Knaccuguyuposams ciupThl IO aTOMHOCTH.
CHHPTHL. YKCYCHas — IPEJICTAaBUTENb Kitacca | Haszvigams  TpeACTaBUTENE  OTHO- U
KapOOHOBBIX KHCIIOT. TPEXATOMHBIX CIIUPTOB M 3aIHCHIBATH 3
JemoHcTpanuu. O0mye XUMHYECKIe (dhopMyIIHI.
CBOMCTBa KHCIJIOT Ha IPUMEpPE YKCYCHOM Xapaxmepusosamb KHCJIOTHI, Kak
kuciotsl. KagecTBeHHas peakiys Ha KHCJIOPOACOAEpKaIIUE OpraHUYECcKUe
MHOT'0aTOMHBIE CITUPTEHI COCMHEHUSI.
Hasvieams TIpenCTaBUTENEH TPEACTbHBIX H
HETpeIeTIbHBIX ~ KapOOHOBBIX ~ KHUCIOT W
3aIKCBIBATh U3 (POPMYIIBI.

37 Kpemuuii u ero Kpemuuii, crpoenue ero aroma u cBoiicTBa. | Xapaxmepuzogams  CTPOCHHE aTOMOB U

COEIUHEHUS Kpemnuii B npupone. CUIHIMIBI U CUTAH. KPHUCTAJUIOB, (U3UYECKHE M XHMHYECKHE

Oxcup kpemuusi(IV). Kpemauesast kucinora
U €€ COJIU.

Hdemoncrpamuu. Komnekius «O0pa3ib
TIPUPOTHBIX COCTUHEHUI KPEMHUS.
Komneknus crekia, KepaMuKy, IEMEHTa U

CBOICTBA, MOJIyYeHHUE U IPUMEHEHUE KPEMHHUSI
C UCIOJIB30BAaHUEM PYCCKOTO (POAHOTO) SI3bIKA
U sI3bIKA XHMUHU.

Yemanasnueams ~ npUUMHHO-CIIEICTBEHHBIE
CBSI3U MEX]Ly CTPOCHHEM aroMa, BHUAOM
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U3JENUN U3 HUX.

JlaGopaTopHbie onbIThI. 38. [Iponyckanue
YTJIEKUCIIOTO Ta3a Yepe3 pacTBOpP CHIMKATa
HaTpus

XUMHUYCCKOU CBsA3U, TUIIOM KpHCTaHHI/I‘{CCKOﬁ

pEeETKN KpeMHHUs, ero (pU3NYecKuMu U
XUMHYECKHMH CBOHCTBAMH.
Buinonnams  pacuétel 1O
bopmyram

U YpaBHEHUSM PEaKLHUi, IPOTEKAOIINX C
y4acTHeM

KPEMHHS ¥ €T0 COSTUHEHHH.

Xapaxmepusosams coctaB, (usnueckue
XUMHUYECKHE  CBOMCTBA,  MOJy4YeHHUE
NPUMEHEHHE  COCIMHEHUH  KpeMHUS

XUMHYCCKUM

nu
u
C

HCIOJIb30BAHUEM PYCCKOIo (pOZ[HOFO) S3bIKa

" A3bIKa XUMHWHU.

Cpasnueams TUOKCHIBI yIIepoaa U KPEMHUS.
Onucvieams BaKHEHIINE THUIBI TPHUPOITHBIX

COEIMHEHUN  KpPEMHHUS  Kak
AJIeMeHTa JIUTOC(HEPEL.
Pacnosnasams cunukaT-uoH

OCHOBHOTI'O

38 CunukaTtHas [Ipou3BoACTBO CTEKIIA U LIEMEHTA. Xapaxmepuzoeamsb CUIHKATHYIO
MIPOMBITIICHHOCTh [poxykius CHITNKaTHON MPOMBIINICHHOCTH: | IMPOMBIIIICHHOCTD U €€ OCHOBHYIO
OIITHYECKOE BOJIOKHO, KepaMuKa, dapdop, MIPOAYKITHIO.
¢asHC. OnITHYECKOE BOJIOKHO. Yemanasnueams ananorun Mexmny
JdemoncTpanuu. Komamekims mpoayKium Pa3IUIHBIMH OTPACISIMU CUIIMKATHOM
CWJIMKATHON MPOMBIIIIEHHOCTH. MIPOMBIIIJIEHHOCTH
BuneohparMeHTsI U caiIb1
«[Ipon3BOCTBO CTEKIIA K IIEMCHTA
39 [Tonyuenue Hemeramnnsl B mpupoe. Onucbigams HAXOXKJECHNE HEMETAJJIOB B
HEMETaJlJIOB @DpakIoHHasl IeperoHKa XHUJIKOT0 BO3AyXa, | MPUPOE.
KaK croco0 MoIydeHus KHCIOpoa, a30Ta, Xapaxmepuzoeamv  QPaKIIOHHYIO
aprona. [Tonyuenue dochopa, kpemHus, MEPEroHKY *KHUIKOTO BO3yXa Kak
XJIopa, noja. DIEKTPOIN3 PACTBOPOB. COBOKYITHOCTb (PU3NYECKUX MTPOIIECCOB.
Hdemoncrpanuu. Komnekmus «I[Ipuponusie | Apeymenmuposams OTHECEHHE aKTUBHBIX
COCIIMHEHUS HEMETAIIOBY». | HEMETAJUIOB K OKUCIUTEIHHO-
Buneodparments: u cnaiinel «OpakuoHHas | BOCCTAHOBHTEIBHBIM IIPOIIECCaM
IeperoHKa KHJIKOTO BO3yXa».
Buneodparmentsr u cnaiinbl «[loxydenue
BOJIOpO/a,  KHCIIOpOJa W TaJOTreHOB
3IEKTPOIIMTHIECKUM CIIOCOO0M
40 [Honyuenue [lonyyenne cepHOM  KHMCIOTBL:  CBIpBE, | Xapaxmepuzoeamb XUMU3M, CBIPBE,
BaKHEHTIINX XUMHU3M, TEXHOJIOTHMYECKas CXeMa, METOJ| | ammapaTypy, HayuHbI€ MPUHIIUITBI 1
XUMHUUYECKUAX KUIISAIIEro CJIOs, NMPHHILMUIBI TEeII00O0MeHa, | MPOAYKIHIO TPOU3BOACTBA CEPHOI KHCIOTHI.
COETMHEHUI HIPOTUBOTOKA M ITUPKYIALu. OneyMm. Cpasnusams IPOU3BOICTBO CEPHOM KHUCIIOTHI
IIpou3BOACTBO amMMHUaKa: CHIPbE, XUMHU3M, | C IPOU3BOACTBOM aMMHUaKa
TEXHOJIOTHYECKas CXeMa.
JdemoncTpanum.
Mopenu armmapaToB A7 TPOU3BOJICTBA
CEPHOH KUCIOTH. MOENb KUMISIIEro CIIOsL.
Mopjenb KOJIOHHBI CHHTE3a aMMHUaKa.
BuneodparmeHnTs! U ciaiast
«IIpou3BOACTBO CEPHON KUCTOTHI.
BuneohparMeHThI U crai sl
«IIpousBoacTBO ammuakay. Komnekius
«ChIpBE IS TOTYYESHHS CEPHON KUCTOTHI».
41 O06o0muIeHME 110 VYpok-ynpaxHeHUE ¢ UCIIOJIb30BaHNE Ilposooumu OIICHKY COOCTBEHHBIX
Teme «Hemeramnsl | caMOCTOSATETBHOM PabOTHI IO BHIOTHEHUIO | JOCTHKCHHIH B YCBOCHHH TEMBI.
1 UX COCAMHEHIISD) MIPOBEPOYHBIX TECTOB, 3aJaHUH 1 Koppexmuposamp CBOU 3HAHUS B

yIpaXHEeHUH

COOTBETCTBHH C TUIAHUPYEMBIM PE3yIbTaTOM
Honyuams XUMUYIECKYI0 WHOOPMAIINH H3
Pa3IMYHBIX HCTOYHHKOB.
Ilpeocmagnisme  MHGOPMAIMIO  TIO
«Hemeramiely B BuAe  Tabuuil,
OMOPHOTO KOHCIEKTa, B TOM YHCIIE
npumenennem cpencts UKT

Teme
CXEM,

C
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42 | KontponbHas padota 1o Teme «HeMeTamisl U uX COCTUHCHUS
MeTtaabl 1 ux coenuneHus (17 4)

43 ITonoxxeHue MeTaIIOB B [Tonoxxenue METAJIOB B | ObwscHsams, 9TO TAKOE METAJLIBI.
Ilepuoauueckoii cucreme, Iepuoauueckoit cucreMme | Paszmuams (dhopmbl CYyILLIECTBOBAHMUS
CTPOCHHE aTOMOB U XUMHYEeCKHX »3MeMeHToB J[. . | MeTasmoB: SIIeMEHTHI B IPOCTHIC BEIIECTBA.
KpHUCTAJJIOB Menpeneesa, CTpOCHUE ux | Xapaxmepu3o6amb XUMAIECKHUE IIEMECHTHI-

aToOMOB i KPUCTAJUIOB. | METaJUIBI o X TOJIOKEHHUIO B
MeTtammueckas CBSI3b u | Ilepuoguueckoit cucreme 1. . Menneneena.
MeTaJuIndecKass Kpuctawinaeckas | [lpocnosuposams  CBOWCTBa  HE3HAKOMBIX
pemérka. Puznyeckue CBOICTBAa | METAUIOB MO nojioxeHuto B [lepumomuueckoi
METAaJIJIOB: JEKTPO- " | cUCTeMe XUMHUYeCKuX snemeHToB J[. .
TeIJIONPOBOAHOCTh, OTpaxaromias | MeHeneena.
CIIOCOOHOCTB, MJIaCTUYHOCTb. | Ycmanaenuéams  NPUUMHHO-CIIEICTBEHHBIE
CmuiaBel Y€pHBIE U LIBETHBIE CBSI3M MEXIY CTPOEHHEM aTroMma, BHIIOM
JdaTuuk IIEKTPUYECKON | XUMUYECKOHM CBSI3U, TUIIOM KPUCTAJUIMYECKOMN
MPOBOAMMOCTH PEMETKN METAJUIOB — MPOCTHIX BEIIECTB M UX
COEIMHEHU
44 O0mue xuMr9Ieckne CBOHCTBa | MeTammel Kak BOCCTaHOBUTENH. | OObiAcHAmMb, YTO TaKOE pIX aKTHBHOCTH
METaJIJIOB DNEeKTPOXUMHUYUECKHIA pSA | METaJIoB.
HampsokeHud.  BsaumoneiictBue | Ilpumensams  ero Ui XapaKTEPHUCTHUKU
METaJLIOB c HEMETaJJIaMH, | XUMUYECKUX CBOWCTB IMPOCTHIX BEIIECTB-
OKCHJIaMH, KHCJIOTaMH, COJISIMH. | METAJIJIOB.
AIOMUHOTEpPMUSL. Ob0o6wams CUCTEMY XUMUYECKUX CBOMCTB
JdemMoHcTpanuu. METaJIJIOB Kak «BOCCTAaHOBHUTEJILHBIC
BzaumonelicTBue HaTpus, JUTHS | CBOWCTBa».
n kampis ¢ Bojoil. ['openue | Cocmasnsams  MOJEKYJISpHbIE  ypaBHEHUS
HaTpus, MarHus M JKelle3a B | peakUuid, XapaKTepU3YIOUIMX XUMUYECKUE
KHCIopoie. Bemblliika TEPMUTHOM | CBOMCTBa METalIOB B CBETE€ YYEHHSA 00
cMecH. B3auMoaeicTBHE CMECH | OKHCIHUTEIhHO-BOCCTAHOBUTEIBHBIX
MOPOIIIKOB CEPHI U XKejie3a, MHKa | Mpoleccax, a  peaklIud C  y4acTHEM
U CephL B3aumopeiicTBrie | 2JIEKTPOJIUTOB, MNPEACTABIATh TAaKXKE U B
ATIOMHHUS c KHCJIOTaMH, | HOHHOM BHJIE.
IeI0YaMHU u BOoOH. | Habnrooams W onucviéams PEakA MEXIY
B3anmopelicTBue xene3a W MEAH | BEIIECTBAMH C IIOMOIIBIO PYCCKOTO (POIHOTO)
¢ xyopoM. B3aumopelicTBre Menu | S3bIKa U SI3bIKA XUMUH.
C KOHIICHTPHPOBaHHOW cepHOH | CaMOCTOSATETHHO nposooums OIIBITHI,
KHCIIOTOH W a30THOM KHCJIOTOW | MOATBEPXAAIOIINE XUMUYECKHE CBOWCTBA
(pa3baBneHHOI U | METaJUIOB C COOJIOJICHHEM MPaBUJI TEXHUKH
KOHIIEHTPUPOBAHHOM). 06e30MacHOCTH
Jladopatopublii  ombIT.  39.
BzaumopeiictBue Kenesa c
pactBopoMm cynbdara meau(1l)
45-46 OO01mmas xapakTepucTHKa Crpoenne aToMOB M MpocThIX | OOwscHAmMb STUMOJIOTHIO Ha3BaHUS TPYIIIIBI
IIEJI0YHBIX METAJIJIOB BEILIECTB. 3aBUCHMOCTD | «IIEJIOYHBIC METAJIIBD».
(U3NYeCKUX W XUMHYECKHX | /lasamb OOIIYI0 XapaKTEPHCTUKY IICIOYHBIM
CBOWCTB IIEJOYHBIX METAIOB OT | MeTajuiaMm o ux MTOJIOYKEHHUIO B
3apsIoB saep ux atomoB. Okcupel | [lepuoanyeckoit CHCTEME XUMHYECKUX
u TUIPOKCHUJIBI menoyHbIX | amementoB [. . Menpaeneena.
METaJIJIOB, Hux nmoJiydenue, | Xapaxmepuzogams CTpOCHUE, (DU3MUECKHE H
CBOWCTBA, MPUMEHEHHUE. | XUMHUYECKHE CBOWCTBA MIEIOYHBIX METAJIIOB B
BaxuHelimme coluM  IIENOYHBIX | CBETE OOIIET0, 0COOCHHOTO U SAUHUYHOTO.
METaJUIOB, UX 3HAYCHHE B XKHUBOHU | [Ipedckasvieamsv (PU3MYECKHE W XUMHUYCCKHE
U HEXUBOM NpUpolie U B KU3HU | CBOMCTBA OKCUIOB U IMAPOKCUIOB IIETOYHBIX
YyeJioBeKa. METaJJIOB Ha OCHOBE MX COCTaBa U CTPOEHUS U
Jdemoncrpanun. Okpacka MOATBEPKIATh  NPOTHO3bl  YpaBHEHUSIMHU
IJIAaMEHU COCMHEHUSMHU COOTBETCTBYIOIIMX PEAKIIH.
IIEIIOYHBIX METAJIJIOB Ilpoéooums  pacdéTel MO  XUMHUYCCKUM
hopmyam u YpaBHEHHSIM peaKiui,
MIPOTEKAIOIINX C YIaCTHEM IIETOYHBIX
METAJIJIOB ¥ KX COCAMHCHUH
47-48 OO0m1as XxapakTepucTUKa CtpoeHne aToMOB U TPOCTHIX | OObACHAMb STUMOJIOTHUIO Ha3BaHUS TPYIIIIBI

IICJTOYHO3EMEIIbHBIX
METaJIIIOB

3aBHUCHMOCTH
XUMHYECKUX

BEIIECTB.
dbusnveckux U

«IET0YHO-3€METTbHBIC METAIIIBDY.
Hasamp o011yI0 XapaKTEePUCTHKY MeTajliam
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CBOWCTB LIEI0YHO3EMENIBHBIX
METaJUIOB OT 3apsiioB a1ep HX
aToMOB. OKCHIBI U THIPOKCHIBI
IIEIIOYHO3EMETBHBIX ~ METANJIOB,
UX TOJy4YeHHe, CBOWCTBA W
npuMeHeHre. Baxueilmue conun
MENOYHO3EMENBHBIX ~ METAIJIOB,
UX 3Ha4YCHHE B MPUPOJE W KU3HU
4eJI0BEKa. KapOonartsr u
THIPOKapOOHATHI KaJbLHsL.
Jemoncrpannu. Okpacka
IUTaMEHH COEIMHEHUSIMU
HIETI0YHO3EMENIbHBIX METAIIIOB.
I'amenne u3BecTy BOOOM.
JlaGopaTopHBIii ONBIT.
40.ITomy4ueHne U3BECTKOBOH BOABI
U OTIBITHI C HEH

ITA TPYyIIIBI (11énouHO-3eMEeNIbHBIM
MeTallaM) [0  HX  IIOJIOKCHUIO B
ITepuoamuaeckoit cucreMe XUMHUYECKUX
anemenToB JI. . Menneneena.
Xapaxmepuzoeams CcTpoeHHE, (pHU3HUECKHUE H
XAMHUYECKHE CBOMCTBa MIETIOYHO-3€MEIBHBIX
META/UIOB B CBETE OOILIEro, OCOOEHHOro H
SIMHUIHOTO.

Ilpeockasvieams GU3NIECKUE W XUMUYECKHE
CBOHCTBa OKCHJOB M TMAPOKCHIOB METAIIOB
ITA rpynmel Ha OCHOBE HMX cOCTaBa H
CTPOGHUSI U h1oOmeEepcoams  TPOTHO3BI
YpPaBHEHHSIMH COOTBETCTBYIOIINX PEaKIHH.

Ilpoeooums  pacd€Thl MO  XUMHYCCKUM
dbopMynaM W ypaBHCHUSAM  PCaKIIMi,
MPOTEKAIOIIUX C  y4acTHeM  IIEIOYHBIX

METAaJIJIOB ¥ UX COEIMHEHUH

49 JKE€cTKOCTh BOMBI U CITOCOOBI JKéctkocTh Bombpl: BpeMeHHass W | OOwACHAMb, YTO TAKOE KECTKOCTH BOJIBI».
e€ ycTpaHeHus MIOCTOSIHHASI. CrocoOb1 | Pasauuams  BpPeMEHHYI0O W IMOCTOSHHYIO
YCTpaHEHUs BPEMEHHOHN | KECTKOCThH BOJBI.
JKECTKOCTH. Croco0w1 | Ilpeonazame CIOCOOBI yCTpaHEHHS
yCTpaHEHUs MOCTOSIHHOHN | ECTKOCTH BOJBI
J)KECTKOCTH. MOHHUTHI. Ilposooums, Habrwooamv W OnUCHIBAMb
JemoncTpanum. [MonyyeHue | XUMUYCCKUN DKCICPUMEHT, C COOIIOCHHEM
JKECTKOM BOJBI B3aMMOJICHCTBHEM | TPABHII TEXHUKH O€30MaCHOCTH
YIJIEKUCIOT0 € HM3BECTKOBOM
BOAOH. YCTpaHEHUE BPEMEHHOM
JKECTKOCTH KUIISTYEHUEM u
mo0aBKOW  compl.  YcCTpaHCHHE
IIOCTOSIHHOM XECTKOCTH 100aBKOM
conpl. VMOHUTBI W TPUHIUI UX
neiicTBUs (BHACOPPArMeHT).
50 IIpaktudeckas pabota 6. ITonyueHnune %ECTKON BOBI Ilonyuams, cobupamvs W pacno3nagams
«[TomyueHne >keCTKOM BOJBI M | B3aUMOJECHCTBUEM YTIEKHCIIOTO C | YTICKUCIBIN ra3 Obpawamsca c
CHOCOOBI €€ yCTpaHeHUS» M3BECTKOBOM BOJIOW. YCTpaHeHHE | J1aOOPaTOPHBIM 000pyI0BaHUEM u
BPEMEHHOMN KECTKOCTU HarpeBaTeIbHbIMU npudopaMu B
KHIITYeHUEM U 100aBKO COJIBI. COOTBETCTBUM €  MpaBWIaMH  TEXHUKHU
YcTpaHeHne OCTOSTHHON 0E30IaCHOCTH.
KECTKOCTH TO0OABKOM COIBI. Habniooams W onuceleams  XAMHYECKHI
HcneiTanue KECTKOU BOJbI | OKCIEPUMEHT €  ITOMOIUBIO pyccKoro
pPacTBOPOM MbLIa (pomHOTO) SI3BIKA U SI3BIKA XUMHH.
Dopmynuposams BBIBOABI 10 pe3ylbTaTaM
MPOBEAECHHOI0 3KCIIEPUMEHTA.
Compyonuyams B TIpoliecce  y4eOHOTO
B3aUMOJICHCTBHS TIpU paboTe B TPyIIIax
51 AntoMuHui U ero coequHenus | CoeauHEeHUs ATFOMUHUSA B | Xapakmepu3oeamb  aqlOMUHUH 1O  €ro

npuposae. XUMUYECKUE CBOWCTBA
amomMuHust. OCOOEHHOCTH OKCHIA
W THIPOKCHIA QIIOMHHHS Kak
aM(pOTEPHBIX COEIMHEHUIA.
Bakneiinme colm  alIOMHHUS
(xmopun, cynbdar).
Jdemoncrpauun. Komnexuus
MPUPOJHBIX COETUHEHUI
anmroMuHus. BuneodparMeHTs u
cranapl «OKCHI aTIOMUHHAS U €70
Moaudukarumy. [lomyuenne
aM(pOTEPHOTO THAPOKCH A
AIIFOMUHMS ¥ UCCIICOBAHUE €ro
CBOICTB

monoxennto B Ilepmommueckoit  cucreme
xuMmudeckux 3memenToB . . Menneneera.
Onucvigams ~ CTpOeHHE,  (U3UUECKHE U
XMMUYECKHE CBOWCTBa AIIOMUHUS,
MOJTBEPXKIas HX COOTBETCTBYIOILIUMH
YPaBHEHHSIMU PEaKLIUH.

Obvsacname JIBOMCTBEHHBIN XapakTep
XMMUYECKHX CBOMCTB OKCHAA U THJIPOKCUAA
AIIOMHHUSL.

Konxkpemuszuposamo NEKTPOTUTHUECKOE
MOJTy4eHHE METaJIOB OIIHCaHNEM
MIPOMU3BO/ICTBA ATFOMHHHUSL.

Ycemanasnueams  3aBUCHMOCTE  oOmacTen
IPUMCHECHUSI ATIOMUHHS M €r0 CIUIABOB OT
CBOMCTB.

Ilposooums ~ pacuy€Tbl 1O  XUMHYECKHM
(dopMynaM M ypaBHEHMSIM PEaKLUi,
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MPOTEKAIOIIUX C YYAaCTHEM AJIOMUHUS U €ro
COEeIUHEHNH

52-53 Keneso u ero coeanuHeHUs OCOOEHHOCTH CTPOSHHS aToMa Xapaxmepuzoeamsv TIONOKEHHE IKElle3a B
skenesa. JKeneso B npupone. [lepnognueckoit cucreme XUMHUYECKUX
Baxnelimue pyasl xeiesa. anemenToB [I. 1. MenneneeBa, ocoOeHHOCTH
OKcuAbI U TUAPOKCHUIBI CTPOEHHUS aToMa.
skenesza(Il) u (III). Conu Onucvigams ~ QU3MYECKHE W XHMHYECKHUC
xkenesa(1l) u (I1I). O6HapyxeHHe CBOMCTBa JKenesa, MOATBEPKIas ux
HOHOB KaTHOHOB eJe3a B COOTBETCTBYIOLIMH YPaBHEHUSAMH PEAKIUH.
pactBope. 3HaucHUE COCMUHCHUN | OObsAcHAmMb HAIWYHE BYX TCHETUYCCKHUX
Kernesa. pAOB coeuHeHuii xenesa Fe® u Fe'' .
JlaGopaTopHBbIe ONBITHI. Yemanasnueams  3aBUCHMOCTE  OOnacTel
41. Tlomy4eHne rHAPOKCUIOB NPUMEHEHUsl JKele3a M €ro CIJIaBOB OT
xenesza(ll) n (1IT). CBOWCTB.
42 .KadecTBeHHbIC peakIiy Ha Ilposooumv  pacd€Tel MO  XUMHYECKUM
KaTHOHBI KeJe3a dbopMynaM W ypaBHEHHSAM  pEaKIHi,
MPOTEKAIOMMX C Yy4YacTHEM JKele3a M €ro
COEIMHEHUH.
Habniooams u onucvieams peakiuy MEXIy
BEIIECTBAMH C TIOMOIIIBIO PYCCKOTO (POJHOTO)
SI3BIKA U SA3bIKA XUMHUH
54 IIpaxTryeckas pabota 7 Pemenne  3KcnepUMEHTANBHBIX | DKCHEPUMEHTANbHO UCCe008ams CBOUCTBA
«Pemenne 3aJa4  HA pacHO3HaBaHHE M | METAJUVIOB M HUX COCAMHEHWH, pemaTh
9KCIEPUMEHTANBHBIX 3a/a4 MONyYeHHE METaJUIOB W WX | DKCIIEPUMEHTaIbHBIE  33Jadd IO  TeMe
110 TeMe «Merauibi» COEIMHEHUH «Metamnby.
JaTuuk JJIeKTpUYecKoii | Pabomamsb ¢ mabopaTopHEIM 000PYIOBaHUEM
NMPOBOIUMOCTH u HarpeBaTelbHBIMH npudopamu B
COOTBETCTBMM C  TPaBHIAMH  TEXHHUKH
0e30IaCHOCTH.
Habniooams  cBOWCTBA METAIOB H WX
COCAMHEHUH M SBICHUH, HPOMUCXOINIINX C
HHUMU.
Onucvigams XAMUYECKHUH AKCIEPHUMEHT C
MTOMOIIIBIO PYCCKOTO (POJHOTO) A3bIKA U A3bIKA
XUMUH.
Dopmynuposams BBIBOJBI 10 pe3yjbTaTaM
MIPOBEIEHHOT0 3KCTIEPUMEHTa
Onpedenams (ucxonsa w3 y4deOHOH 3amaun)
HEOOXOIMMOCTh HCTIONB30BaHNS HAOIOACHUS
WIJIH SKCTIEPUMEHTa
55 Koppozus metaios u Kopposus xumuyeckas u ObwscHAmb, 9TO TAKOE KOPPO3HSL.
CHOCOOBI 3aIIUTHI OT Heé 3JEeKTPOXUMHUYEcKas. 3aluTa Pasznuyame XUMHYECKYIO "
METaJUIOB OT KOPPO3HUH. ANEKTPOXUMHUIECKYIO KOPPO3HUH.
JdemMoHcTpanuu. Hnmocmpuposams  TOHATHA — «KOPPO3HS,
Komnexmusa «Xumuueckue «XMMHYECKas KOPPO3H»,
HCTOYHHMKH TOKa». Pe3ynpraThl «QIEKTPOXMMUYECKas KOPPO3U» MPHUMEPAMH.
JUTATEJIFHOTO SKCIIEPIMEHTA 110 Xapaxmepuzoeamuv CHOCOOBI 3aLUTEI
M3YYEHHUIO KOPPO3HHU CTAIBHBIX METAJUIOB OT KOPPO3UHU
U3JeNnuil B 3aBUCUMOCTH OT
YCJIOBUH MPOLIECCOB
56-57 MerTansl B IpUpoOJIE. Mertannsl B ipupone: B Knaccuguyuposamv ~ GopMbl  IIPUPOTHBIX

ITonsaTe o MeTamrypruu

CBOOOIHOM BHJE U B BUIE
COEJIMHEHHH.

INonsTue o Metamnypruu. Yépuas
Y [IBETHAsI METAJUTYPIHSL.
[Tupomeramnyprus,
THUIPOMETAILTYPTHS,
3JIEKTPOMETAILTYprus. JJoMeHHBII
nporiecc. [Tepepabotka gyryHa B
CTalb.

DIIEKTPOIIN3 PACIIIIABOB.
JeMoHcTpanuu.
Boccranosnenue Menu U3 okcuaa

COEJIMHEHUI METAJIJIOB.

Xapaxmepusosamb ob1ue CIIOCOOBI
MONMYYCHHUS METAUIOB: MHPO-, THIAPO- H
ANEKTPOMETAILTYPTHH.

Konxkpemuszuposamo 3TH CIIOCOOBI

IpUMEpaMi ¥ YpaBHEHHWSAMH peakmuil ¢
COCTaBJICHHUEM HJIEKTPOHHOTO OanaHca.
Onucvigams JIOMEHHBIT mpo1iecc 178
INEKTPONIUTUUECKOE MOTYyYEHHE METAIIOB.
Pasnuuams uépHble U LIBETHBIE METAILIBL,
YYT'YHBI ¥ CTAIIU
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meau(Il) Bogopomom.
BuneodparMeHTsI U cai bt
«ITpon3BOACTBO YyTryHa U CTAIIN.
BuneodparmeHTs! u crnaiinsl
«M3n0enus U3 4yryHa u CTajimy.
BuneogparMeHTsI U caaist
«[Ipon3BOACTBO ATIOMUHUS»

58 O06o001eHne 3HaHUK TI0 TeMe | YPOK-yIpakHEHHE C IIposooumu OIICHKY COOCTBEHHBIX
«Mertannben WCTIONIb30BAaHHUE CAMOCTOATENBHOM | JOCTHIKEHHH B YCBOCHUH TEMBI.
paboTHI 1O BHIMOIHEHHUIO Koppexmuposamyp CBOHU 3HAHUA B
MIPOBEPOUHBIX TECTOB, 3aJJaHUM U | COOTBETCTBMU C ITAHUPYEMBIM PE3yIbTaTOM
yIpakKHEeHHH. Ionyuame XuMu4ecKyto MHGOPMALH W3
Pa3INIHBIX HCTOYHUKOB.
Ilpeocmaenssimy  MHGOPMALMIO TIO  TeMe
«Metamie» B BHIE TaOJHI, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C TNPHUMEHCHHEM
cpencts UKT.
59 Kontponpras pabota 3 mo Teme «MeTamib»
XumMus ¥ OKpyKaowmas cpeaa (2 4)
60 XuMHyecKasi OpraHu3alus Crpoenne 3emiu: Sapo, MaHTHA, | Mumezpuposams CBEACHUS MO0 PU3HUECKON
TUTAHETHI 3eMIIs 3eMHass KOpa, HMX XUMHYECKHH | reorpauu B 3HAHMSA O XUMHYECKOH
coctaB. Jlutochepa u  e€ | opraHH3alUU IJIAHETHL
XUMHYECKUI cocTaB. MuHepanbl. | Xapakmepusosams ~ XUMHYECKHH  COCTaB
Pynel.  OcagodHble  MOPOJBI. | T€OJIOTHYECKUX 000JIOUEK 3eMIIH.
Ilonesnsie uckomnaemsle. | Pasznuuams MUHEPAIIBI U TOPHBIE IOPOJBL, B
XuMuyecku COCTaB | TOM YHCJIE U PYABI
ruApochepsl. XUMHUUECKUH
COCTaB aTMOC(EPHI.
JdeMoHCcTpauuu.
BuneopparMeHTsl M ClAiaBI
«Ctpoenue 3emun u eé
XUMUYECKUi coctaBy». Komnekuus
MHUHEPAJIOB M TOPHBIX HOPOJ.
Komnexmmsa «Pyzas! MeTanioBy.
JlabopaTopHbie onbITbl. 43.
W3ydenue rpanuTa.
61 Oxpana okpy>karomei cpensl | Mcrounukn XMUMHYECKOTO | Xapakmepu306ams UICTOYHUKH XUMHUYECKOTO
OT XMMHYECKOT0 3arpsI3HEHHS | 3arps3HEHHs OKpYXKalOIIeH | 3arps3HEHMs OKPY’KaromeH Cpesibl.
cpenpbl. I'mobanbubie | Onucvieams TI00aTHHBIE SKOJTOTUIECKHE
9KOJIOTHYECKHE npoOJieMbl | IPOOIIEMBI YEIOBEYECTBA, CBSI3aHHBIE C
YeJI0BEYeCTBa! MApHUKOBBIH | XMMHYECKHM 3arpsi3HEHHEM.
3¢dexr, KUCIOTHBIE  AOXIH, | [Ipedrazams MyTH MUHUMU3ALUN
030HOBBIE JBIPBL. | BO3JEHCTBUS XMMHUYIECKOTO 3arpsi3HEHUS Ha
MesxayHapoaHoOe OKPYXKAIOLIYIO CPELy.
COTpYJHHYECTBO B  obmact | [Ipugodums  TIpUMEPBHl  MEXIYHAPOIHOTO
OXpaHBI OKPYKAIOIMIEH Cpempl OT | COTpyIHMYECTBA B 00JacTH  OXpaHbI
XUMHYECKOTO 3arpsA3HEHMS. | OKPYXalomeld cpeabl OT  XMMHYECKOTO
«3enéHast XUMU». 3arpsA3HEHUS

JdemoncTpanuu.
BuneodparmeHTs! u cnai s
«['moGanbHbIe HKOJIOTHIECKHE

HpO6J’IeMLI YCJI0OBCUECCTBA»

O0o001IeHHe 3HAHUIA 0 XUMMH 32 KYP

¢ OCHOBHOIM mKoJbl. [ToaroroBka k OCI—[OBHOMy rocy1apCcTBeHHOMY 3K3aMEHY

(OI'D) (7 u)

62 Bemectsa CrpoeHue atomMa B COOTBETCTBHHM | [Ipeocmasnams WHPOPMALMIO IO  TEME
¢ mosoxeHneM xumuueckoro | «llepmonnueckuii 3axkoH u Ilepuommueckas
snementa B Ilepmoamueckoit | cucrema J[. M. MenneneeBa B cBeTe Teopuu
CHUCTEME. CTpPOCHHS aToMa» B BHUAE TaONHIl, CXeM,
CrpoeHue BellecTBa: XUMUYECKasi | OIOPHOTO  KOHCIIEKTa, B TOM 4YHUCIE C
CBSI3b u Kkpuctaimuyeckue | npumeHeHueM cpeacts UKT.
peméTKN. 3aBUCUMOCTh CBOMCTB | BbuinosHsimb TECTOBBIC 33JaHUS 10 TEME.
00pa30BaHHBIX anemeHTamu | Ilpedocmagname  wWHGOPMAIMIO 1O  TEMe
MPOCTHIX BemiecTB (Merawos, | «Buasl  xuMudeckux  CBsi3el U TUIIBI
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HEMETAaJIOB, OJIATOPOIHBIX Ta30B)
OT TIOJIOKEHHUSI DJIEMEHTOB B
[Tepuoanueckoii cucreme.
Tumomorus HEOPTaHMYECKUX
BEIIECTB, JeJICHHE MX Ha KIJIACChI
u rpymnsl. [IpeacraBurenu

KpHUCTa/NIMUeCKuX peméTok. B3auMmocsssb
CTpPOEHUS M CBOWCTB BELIECTB» B BUJE
Ta0NHI, CXEM, ONOPHOTO KOHCHEKTa, B TOM
yycie ¢ npumeHenueM cpeacts UKT

63 XUMUYECKUE peakLuu [Ipu3naku n ycnoBus npotekanus | Ilpeocmasiams wWHGOPMAIMIO 1O  TeMe
XUMHUYECKHX PEaKIMM. «Kaccupuranuss XUMHYIECKHX peaKnuid Mo
Tumonorns XUMHUYECKUX PEAKIUH | PA3ITHMIHBIM MPU3HAKaM. CkopocTb
0 Pa3JINYHBIM OCHOBAHUSIM. XMMHUYECKHX PEakIii» B BUJE TAOJHII, CXEM,
Peaxuynu noHHOro oOMeHa. OIMOPHOrO0 KOHCIIEKTa, B TOM UHCIE C
OKHCIUTENBHO- npumenenneM cpeacts UKT.
BOCCTAHOBUTEIBHBIC PEAKIINU Beinoaname TecTOBBIE 3aJaHUS 110 TEME.
Xapaxmepusosams OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC PEAKLIUH, OKUCIIUTENb U
BOCCTaHOBHTEIIb.
Omauuame 3TOT TUN peakUUid OT peakuui
oOMeHa.
3anucviéams ypaBHEHUs] OKUCIUTEIBHO-
BOCCTaHOBHTEIBHBIX PEAKIMH C TIOMOIIBIO
3IEKTPOHHOTO OanaHca
64-65 OCHOBBI HEOpraHUYEeCKOH XuMHYECKHE CBOWCTBAa MPOCTHIX | Xapakmepuzoéamsv o0OLIHME, OCOOCHHBIE H
XUMHUH BCIIICCTB. WHAWBUIYaJIbHBIC CBOMCTBA KHCJIOT,
XapakTepHble XMMHYECKHE | OCHOBaHWI, COlNe B  CBETE  TEOpPHUH
CBOMCTBa COJIC00pa3yIOIUX | NMEKTPOIUTHYECKOHN JUCCOLMAIINH.
OKCHJIOB, THIPOKCUIOB | Apeymenmupoeams BO3ZMOKHOCTb
(ocHOBaHUH, KHCJIOT U | IIPOTEKaHUA XUMHIECKUX PEaKIUi B
aM(OTEpHBIX THIPOKCUAOB), | pacTBOPAX AIEKTPOIUTAX UCXOSI U3 YCIOBHUH.
coyei Knaccuguyuposams neopranndeckue
BEIIIECTBA 110 COCTAaBY U CBOMCTBAM.
IIpusooums IpuMeEpHI IpeACTaBUTENCH
KOHKPETHBIX KJIACCOB U I'PYIIT
HEOPraHNYECKHUX BEIIECTB
66 IToBTOpenue u 0600meHNe Mo | TecTupoBaHue, peuieHue 3a1a4 U | Buinoanams TECTHl U YIPAXKHEHHUSI, peuuams
teme. [TonroToBka k BBINIOJIHEHWE ~ YNPaXHEHWH 10 | 3a7adH 110 TeMe.
KOHTPOJILHOH paboTe TeMe IIposooumus o11eHKY COOCTBEHHBIX
JIOCTHKEHUH B YCBOCHUH TEMBI.
Koppexmupoeams cBoM 3HaHNA B
COOTBETCTBMH C INIAHUPYEMBIM PE3YJILTATOM
67 Kontponpnas padota Ned «torosas o Kypcy OCHOBHOU IIIKOJIBD)
68 AmnHanu3 KOHTpONbHOH paboTsl. [ToaBeeHre HTOTOB rofa.
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