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1.IMosscHuTEIbHASA 3aNIMCKA.

HopmaTtuBHBIE JOKYMEHTBI:

o ®depaepanbHBIN TOCYTAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOT'O O0IIETO 00pa30BaHus,
yTBEpKAEHHBIN npuka3oM MuHucTepcTBa oopa3oBanus U Hayku Poccuiickoit denepaunun ot
17.12.2010 Ne 1897 (c u3MeHEHUSIMH ),

e VYcrasa MBOVY IICOLI Ne2

e OO6pazosarenpHoii [Iporpammer MBOY TTCOII Ne2

e [Ipuka3 Munmnpocsemnienus Poccuu ot 28.12.2018 Ne 345 «O denepanbHOM niepeuHe

y4eOHUKOB, pEKOMEHYEMBIX K HCIIOJIB30BAHUIO IPU PEANTHU3ALNN HMEIOINX TOCYAaPCTBEHHYIO
aKKpeIUTalUI0 00pa3oBaTeIbHBIX MPOrPaMM HaYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPETHETO
ob1ero oopazoBanusi»;(M3MeHenust BHeceHbl 18 mast 2020 r. N 249 ).

PabGouass mporpamMma Kypca XUMHUU JJiS OCHOBHOM HIKOJIBI pa3paboTaHa B COOTBETCTBUHU C
denepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM 001ero obpasoBanus. B Hell Taxke
YUUTBHIBAIOTCS OCHOBHBIE UJEU U MojoxkeHus [IporpaMmbl pa3BuTus U GopMHUpOBaHMS YHHUBEPCAIbHbBIX
y4eOHBIX IeUCTBUH AJI1 OCHOBHOTO 00I1Iero 00pa3oBaHusl.

B cootBeTcTBHM € 3TUMHU JOKYMEHTaMU 00ydaromiyuecs: JOJKHBI OBJIAIeTh MPUEMaMU, CBI3aHHBIMHU
C ONpEIENICHUEM IMOHATUN: OTrPaHUYMBATh WX, OMMCHIBATh, XapaKTEpU30BaTh M CpPaBHUBATh. TaK Kak
XMMHUsI — HayKa JKCIIEpUMEHTalIbHas, 00yJaromuecss MOJDKHBI OBJIAAeTh TAaKUMH I03HABATEILHBIMHU
y4eOHBIMU JIEUCTBUSAMHU, KaK OSKCIEPUMEHT, HaOIIOJeHHE, W3MEpEeHHe, OIMCAaHUE, MOJIeIHpPOBaHUE,
TUIO0TE3a, BBIBOJ. B mporecce u3yueHus: Kypca y o0y4aromuxcs MpoaoiiKaloT (OPMUPOBATECS YMEHHUS
CTaBUTh BOIPOCHI, OOBSICHATH, KJIacCU(UIPOBATh, CPABHUBATH, ONPENEIATh UCTOUYHUKH UH(POPMAIUH,
MoJy4yaTh W aHAIU3UpPOBaTh €€, TOTOBUTh HH(OPMAIMOHHBIA TMPOIYKT, MPE3CHTOBATH €r0 M BECTHU
auckyccuio. CieoBaTenbHO, AeATEIbHOCTHBIN MOIX0/] B M3YYEHUH XUMHMHU CIIOCOOCTBYIOT JOCTHKEHHIO
JTUYHOCTHBIX, MPEIMETHBIX U METANPEAMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B ocHOBY Kypca M0JI05K€eHbI CIeIYIOINE H/IeH:
e MaTepHalbHOE €IMHCTBO U B3aUMOCBS3b O0BEKTOB U SIBIICHUI MTPUPOIBI;
e BeAyllas pojb TEOPETUUYECKUX 3HAHUHM A OOBSICHEHUS W MPOTHO3UPOBAHMS XUMHYECKUX
SIBJIEHU, OLIEHKH UX MPAKTUYECKOW 3HAYNUMOCTH;
® B3aUMOCBSI3b  KAaUECTBEHHOM M  KOJMYECTBEHHOH CTOPOH XHUMHUYECKHX  OOBEKTOB
MaTepUaIbHOTO MUPA;
® pa3sBUTHE XMMHMYECKONM HAyKM M IPOU3BOJICTBO XHMHUYECKMX BEILECTB M MaTEpUANIOB I
YIOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEH dYeloBeKa M OOIIECTBA, PEIICHHS TJI0OATbHBIX
po0JieM COBPEeMEHHOCTH;
® TEHETHYEeCKas CBA3b MEXK]y BEIIECTBAMHU.
OTU UAeU pearu3yroTcs B Kypce XMMHHU OCHOBHOM IIKOJIBbI TyTEM JOCTUKEHUS CIEAYIOLUIUX Hese:

° (Dopmupoeanue Yy ydJaluxcs XUMHUYECKOU KapTUHBI MHpA, KakK OpraHquCKOﬁ qaCTu €ro

LIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI.



* Pazgumue T103HaBaTEIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPUECKUX CHOCOOHOCTEH
y4alluXcsd B IIPOLECCE U3Y4YCHUS UMU XUMHUYECKOM HAyKM U €€ BKIaJa B COBPEMEHHBIM HAy4yHO-
TEXHUYECKHH mporpecc; (HOPMUPOBAHHME BAXKHEUIIMX JIOTUYECKUX ONEpalfii MBIIUICHUS (aHAIN3,
CHHTE3, 0000lIeHne, KOHKpeTH3alks, CPaBHEHUE M JIp.) B IpOLECcCe MO3HAHUSA CUCTEMbl Ba)KHEHIIMX
IIOHATUI, 3aKOHOB U TEOPUIl O COCTaBE, CTPOCHUHU M CBOMCTBaX XUMHUYECKUX BEIIECTB.

* Bocnumanue yoeXx1EHHOCTH B TOM, YTO MPUMEHEHHE TOJTYYCHHBIX 3HAHUH M YMEHUI 10 XUMHH
ABIISICTCA OOBEKTUBHOW HEOOXOAMMOCTBIO Ui Oe30macHOi paboThl C BEIIECTBAMU W MaTepHallaMH B
OBITY M Ha POU3BO/ICTBE.

s IIpoexmupoganue u peanuzayusa BbHITYCKHUKAaMH OCHOBHOMW ILIKOJIBI JMYHON 0Opa3zoBaTeabHOMN
TpaeKTopuu: BIOOp mpoduist 00ydeHHs B cTapiiel MKoIe WU MPpodhecCHOHATFHOTO 00pa30BaTeIbHOTIO
YUPEXKIECHUS.

* Osnadenue KuoueeblMu KOMRnemeHuuAmu: y4eOHO-TIO3HABATEIbHBIMU, HUH(MOPMALUOHHBIMHY,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKaTHUBHBIMH.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 knacc. Yueonoe nocodue (aBropst O. C. 'abpuemnsn, U. I'. Octpoymos, C.A. CiiagkoB). —
M.; IlpocBemienue, 2019.-223 c.
2. Meroaunueckoe mocobue. 9 kmacc (aBtopel O. C. I'abpuensn, N.I'. Octpoymos, C. A. Cnaakos).
[Iporpamma kxypca xumuu s 7—9 KiaccoB oOmeoOpazoBartenbHbIX yupexaeHuit (aBroper O. C.
Ia6puensu, U. I'. Octpoymos, C. A. Cnankos).
3. KoutposbHo-u3Mepurtenbhbie Matepuaibl. 9 kinace (aBropsl O. C. ['abpuensn, I'.I'.JIbickoBa).
4.KonTposnpHbIe 1 poBepouHblie padoThl.9 kiacc (aBTopsl O.C.I'abpuensn, I1.H.bepeskun).

Hean m 3agaun. B mpeaMerax ecTeCTBEHHO-MaTeMaTHYECKOTO IMKIA BEAYLIYIO POJIb UIPaeT
IMMOo3HaBaTCJIbHaA ACATCIIBHOCTL U COOTBCTCTBYIOIIIUC ey MMo3HaBaTeIILHBIC y‘IC6HBIC HeﬁCTBHﬂ. B cBs3m ¢
3THUM OCHOBHBIMU LICIIIMHU 06yquI/1${ XWUMHH B OCHOBHOM IIIKOJIE SIBISFOTCS:

1) dbopmupoBanue y 00yyaromuxcs yMEeHNUs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HaUMMOCTh
XUMHUYECKOT0 3HAHUS JJIS KaXA0Tr0 YeJI0OBeKa HE3aBUCHMO OT €ro NMpopecCHOHAIbHON e TeIbHOCTH;
YMEHHMSI pa3audaTh HakThl U OLEHKH, CPABHUBATh OIIEHOYHBIE BBIBO/IbI, BUJETh UX CBS3b C KPUTEPUIMU
OLICHOK U CBSI3b KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEN, (POPMYIUPOBAaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

2) dopmHpoBaHKE Yy O0yUarOIIUXCs LEIOCTHOTO MPEICTABICHHUS O MUPE U POJIM XUMUH B CO3aHUU
COBPEMEHHOW €CTeCTBEHHO-HAYUYHOW KapTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U MPOLIECCHI
OKpPY’KaroIEeH JEHCTBUTEIBHOCTH — MIPUPOJHOM, COLUATIBHOM, KYJIbTYPHOU, TEXHUYECKOMN CPE/IbI,
MCIOJIB3YS JISl 3TOT0  XMMHUYECKUE 3HAHUS;

3) mpuobpereHre 00yJaronMMHUCS OIbITa pa3HOOOPA3HOM NESITEIbHOCTH, TTO3HAHUS U CAMOTIO3HAHNS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH: pelIeHus MpoOaeM, MPUHITHS pelIeHni, TOUCKa, aHaJIu3a U
00paboTKH MHPOPMALIMU, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH, COTPYTHHUUECTBA,
6e30macHOro 0OpalleHus ¢ BeIeCTBaMH B TOBCEHEBHOM JKU3HU.
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3agayaMu u3ydeHusi yueOHOro npeamera « XuMus» B 9 kiacce sBISIIOTCS:

ydyeOHble: (QOpPMHUPOBAHUE CHUCTEMbl XHMHUYECKHMX 3HAHUN KaKk KOMIIOHEHTa €CTECTBEHHOHAYYHOMU
KapTUHBI MUDA;

Pa3sBUBAOIIME: PaA3BUTHUC JIMYHOCTHU 06yqa}omﬂxc>1, HUX HHTCIUICKTYAJIBHOE W  HPABCTBCHHOC
COBCPUICHCTBOBAHUCE, (bOpMPIpOBaHI/Ie Y HHX TYMaHUCTHYCCKHUX OTHONIICHUM M DKOJIOTHYECKHU
uenecoo6pa3H0ro IIOBCICHUSA B 6BITy U B pr,I[OBOfI JACATCIIBHOCTH,

BOCIIUTATEC/IbHBIC: (bOpMI/IpOBaHI/IC YMCHI/Iﬁ 0e30macHoro O6paH_I€HI/I5I C B€IIECTBaMHU, UCIIOJIb3YyEMbBIMU B

HOBCCI[HCBHOﬁ KU3HU, BBIpa6OTKa ITIOHMMAaHUuA 06IHeCTBeHHOI71 HOTp€6HOCTI/I B Pa3BUTHHU XMMHUH, a TAKKE

(opMHpOBaHKE OTHOILICHUS K XMMHUH KaK K BO3MOXKHOM 007acTi Oynymieil mpakTHUeCKOn AesTeTbHOCTH

-. Teopemuueckue nonoxcenus Kypca XuMuu OCHOGHOU WIKONbL PACKPbIEAIOMCA HA OCHOGe
WIUPOKO20 UCHONBb306AHUA XUMUYECK020 IKcnepumenma B oOydeHUU (1a0OpaTOPHBIX OIBITOB U
MIPaKTUYECKUX PAabOT) 0Oyyaroluxcsi, B TOM YUCIE€ U IPOBOJMMOIO B JIOMAIIHMX YCJIOBMSX, a TaK¥kKe
J€MOHCTPALIMOHHOTO SKCIIEPUMEHTA, IPOBOAMMOIO YUUTEIIEM.

- Pazeumue un@opmayuoHHO-KOMMYHUKAMUEHOI  KOMHEMEHMHOCIMU  00YUaAIOUUXCA.
oOpalieHue K pa3iMYHbIM HCTOYHMKAM XHMHYECKOM HH(pOpMaluu, MOJAroTOBKa HH(POPMALMOHHOTO
IPOAYKTa M €ro Ipe3eHTalus, YMEHHE BECTH JUCKYCCHIO, OTCTaWBaTh CBOIO TOYKY 3pEHUS HU
KOPPEKTUPOBATh MMO3ULIMIO0 HA OCHOBE aHAJIM3a apT'yMEHTOB YYaCTHUKOB JIUCKYCCHH.

- Memanpedmemmnuiit xapakmep co0epi#canus y4eOH020 mamepuanq: pealn3alys CBA3EH ¢
IIpeIMETaMU HE TOJBKO €CTECTBEHHO-HAyYHOTO LMKJIA, HO U C HUCTOPUEH, JUTEpaTypoWl, MHPOBOU
XyJ10’)KECTBEHHOMN KYJIBTYPOM.

- IIpakmuko-opuenmupoeannas 3HAYUMOCHIL OMOOPA Y4UEeOHO20 COOepPIHCAHUA: CBS3b
M3y4yaeMOro Marepuana C XHU3Hbl0, (DOPMUPOBAHME SKOJOTMYECKOW TPaMOTHOCTH NpPH OOpallleHHH C
XMMHUYECKMMH BeIeCTBaMM, MaTepHajaMM U IpolieccaMy, OTBEYAIOIIMMHU TPeOOBaHUAM MPaBUI TEXHUKU
0€30MacHOCTH MpH paboTe B XUMUYECKOM KaOUHeTe (JJabopaTopuu) U MOBCETHEBHOM KU3HU.

- Hocmuosicenua npeomemnsvix, MemanpeoOMemuvlxX U JAUYHOCHHbBIX Pe3YAbmanoé I0CPEICTBOM
CTPYKTYpUPOBAHUS 3a/1aHUI 10 COOTBETCTBYIOIUM pyOpHUKaM:
«I[IpoBepbTe cBOM 3HAHUAY;
«[IpumeHuTe cBOM 3HAHUAY;

«Mcnonp3yiiTe TOTOTHUTEIBHYIO HH()OPMAITUIO U BRIPA3UTE MHECHHEY.

2.Jlnannpyemble pe3yJibTaThl OCBOEHUSI Y4eOHOI0 MpeaMeTa.
Ilo 3aBCPIICHUIO KypCa XUMHU HA 3TAIIC OCHOBHOI'O 06H.[CFO 06p3.30BaHI/I$I BBIITYCKHHUKHN OCHOBHOM

IOKOJIbI JOJIKHBI OBJIAACTL CICAYIOMIUMUA PE3YyJIbTaTaAMU:

l. Tuunocmmnoie pesynomamaor:



1) ocosnanue cBOel ATHUYECKON MPUHAIICKHOCTH, 3HAHWE HCTOPUH XUMHHM W BKJIaJa POCCHUCKOM
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;
2) @gopmuposanue OTBETCTBEHHOTO OTHOIICHHS K IO3HAHUIO XUMHH, TOTOBHOCTH M CIHOCOOHOCTH
o0yyaroluxcsi K CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE M3yYEHHBIX (PAKTOB, 3aKOHOB U TEOpUI
XUMHH;
3) popmuposarue 1ENOCTHOW €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, HEOTHEMIIEMOH YacThI0 KOTOPOW
SIBJISICTCS] XMMUYECKasi KapTUHA MUPA;
4) oenadenue COBPEMEHHBIM XUMHUECKHM SI3BIKOM,
5) oceoenue colMaIbHBIX HOPM, MPABWJI MOBEACHUS, posicii U (HOPM COLUAIBLHON JKU3HH B COILMYME,
MPUPOJIC W YACTHOM KU3HU Ha OCHOBE OJKOJIOTMYECKOW KYJIBTYpbl M Oe30macHoro oOparmieHusi ¢
BEILIECTBAMH U MaTepUaIaMu;
6) gpopmuposanue KOMMyHUKATHBHOW KOMIIETEHTHOCTH B OOINEHHH CO CBEPCTHHKAMH M B3POCIIBIMU B
mporecce 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIeI0BATENIbCKONW, TBOPYECKOM
NIeATSIIbHOCTH, CBSI3aHHOMN ¢ XUMHUCH.

Il. Memanpeomemmnuwie pe3ynomamai:
1) onpeoenenue neneit COOCTBEHHOTO 00YYEHUsI, TOCTAHOBKA U (OpMYIIHpOBaHKE JIJIst CeOs HOBBIX 337134,
2) naanuposanue MyTel TOCTIKEHHS KeIaeMoro pe3ysibTara 00y4eHUs] XUMHH KaK TEOPETHYECKOT0, TaK
1 DKCIIEPUMEHTAJILHOTO XapaKTepa;
3) coomHecenue CBOUX NCUCTBHI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYWjecmeieHiue KOHTPOJI CBOCH
JeSITEIbHOCTH B MPOIIEcCe TOCTHKEHUS pe3ylbTara, onpeodelienue crioco00B IeHCTBUI MPU BHIOTHEHUH
1ab0PaTOPHBIX U MPAKTHUECKUX padOT B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MacHOCTH;
4) onpedenrenue WCTOYHMKOB XHWMHYECKOW HWHPOpMAIMK, TMOJydyeHHEe U aHaiu3 e€, COo3JaHue
MH(POPMAIIMOHHOTO MPOYKTA U €T0 MPE3EHTAIINS;
5) ucnonvzosanue OCHOBHBIX HMHTEIUIEKTYAIbHBIX OICpallMii: aHalW3a M CHHTE3a, CPaBHEHHS W
cUCTeMaTu3aluu, OOOOIIECHUS W KOHKPETH3alluH, GbulislleHue TPUIMHHO-CIEACTBEHHBIX CBS3eH W
nocmpoeHnue JOTUYECKOTO PAacCyXJCHHUS. M YMO3AKJIIOUEHHS B MaTepuale eCTEeCTBEHHOHAyYHOTO
COJIEpIKaHUS;
6) ymenue co3naBaTh, IPUMEHATH U IPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJICITH M CXEMBI ISl PEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;
7) popmuposanue n pazsumue KOIOTUICCKOTO MBIIUICHHS, YMEHHE MPHUMEHSITh €ro B MO3HABATEIHLHOM,
KOMMYHUKATUBHOM, COIIMAILHON TTPAKTHUKE U MPOoheCcCHOHATBHON OpUEHTAIUH.

I11. IIpeomemmnsie pe3yromamer:
1) ymenue 0603HaYaTh XUMHUCCKUE DIIEMEHTBI, Ha3bIBATh UX M XapaKTEPH30BaTh HA OCHOBE MOJIOKCHHUSI

B [lepnonnueckoii cucreme /1. 1. Menaeneena;



2) opmynuposanue W3yYCHHBIX TOHSATHI: BEIIECTBO, XUMHUUYCCKHHA DJICMEHT, aTOM, MOJICKYyJa, HOH,
KaTHOH, aHUOH, IIPOCTOE M CII0KHOE BEIIECTBO, XUMUUYECKAsl PEaKIUsl, BUJIbl XUMHUUYECKUX PEAKIHI U T.
I.;

3) onpedenenue no GopmynaM cOCTaBa HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB

XHUMHUYCCKUX 3JIEMECHTOB HUJIN CTCIICHU UX OKHCIICHU,

4) nonumanue uHGOPMAIHH, KOTOPYIO HECYT XMMUYECKUE 3HAKH, (GOPMYJIbI U YPaBHCHHUS

D) ymenue rraccugpuyupoéams TPOCTHIE (METAIIBI, HEMETAILIBI, OIIArOPOJHBIE Ta3bl) M CIOKHBIE
(OmHapHbIe COECTUHEHHS, B TOM YHCIE€ U OKCHUIBI, a TaKKe THUAPOKCHIBl — KHUCIOTHI, OCHOBAHWA,
amdoTepHbIe THIPOKCHU/IBI U COJIN) BEIIECTBA;

6) dopmyruposanue Tleprnoauueckoro 3aKoHa, 0OwsICHeHUe CTPYKTYPbl U HH)OPMAILIUH, KOTOPYIO HECET
Ilepuoguueckass cucremMa xumuueckux aviemeHtoB JI. M. MenaeneeBa, packpvimue 3HaYEHUS
[Iepnonnueckoro 3akoHa;

7) ymenue xapakmepuzoéamv CTPOCHHE BEIIECTBA — BHIbl XHUMHYECKHUX CBS3€H W  THIIBI
KPUCTAINTUYECKUX PEIIETOK;

8) onucanue crpoeHuss aTOMOB XHMHYECKHX 3JieMeHTOB Ne 1—20 u Ne26 u omobpadsicenue ux ¢
IIOMOUIBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XUMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIPOKCHIOB;

10) nanucanue cTpyKTYpHBIX (GOPMYJI MOJEKYJISAPHBIX COCAMHCHHUN W (DOPMYJIBHBIX E€IUHUI] HOHHBIX
COEIMHEHUH 10 BaJICHTHOCTH, CTETICHSAM OKHCIICHHS WM 3apsiiaM HOHOB;

11) ymenue ¢opmyruposams OCHOBHBIC 3aKOHBI XHMHH — TIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXpPAHEHHS MacChl BELIECTB, 3aKOH ABOTaJIpo;

12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJSIPHOTO YYEHHS U TCOPHH
ANEKTPOIIUTUYECKON TUCCOLMAIINY;

13) onpedenenue npu3HAKOB, YCIOBUH MPOTEKAHUS M MPEKPALICHUS] XUMUYECKIX PEaKIInii;

14) cocmaenenue MONCKYISPHBIX YpPaBHEHHH XHMHYECKHX pEaKIHi, MOATBEPKIAOMIMX OOIIHe
XMMHUYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB U OTPAXKAIOIIUX CBA3M MEXIY
KJTaccaMM COSIMHEHHH;

15) cocmaenenue ypaBHEeHHI peakiuii ¢ y9acTHEM JICKTPOIHUTOB TAKXKE M B HOHHOU (opMe;

16) onpedenenue Mo XUMHUYECKUM YPABHEHUSIM TPHHAUICKHOCTH PEAKLHHA K ONPEACIEHHOMY THITY HJIH
BU]LY;

17) cocmasnenue ypaBHEHWI OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMA C I[MOMOIIBI METO/a
AJIEKTPOHHOTO OanaHca;

18) npumenenue MOHATUN «OKHUCICHUE» U «BOCCTAHOBJICHUEY» JUIS XapaKTEPUCTHKH XMMUYECKHX CBOWCTB

BCIIECTB;



19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIHI XJIOPHUI-, CYIb(haT- ¥ KapOOHAT-aHUOHBI M KaTHOH
aMMOHHUSI B PacTBOPE;
20) obwsicHenue BIASHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHIA;
21) ymenue xapaxkmepuzosams TOJOKECHHE METAUIOB M HEMETa/lioB B Illeproanveckoil cucreme
JJIEMEHTOB, CTPOCHHE UX ATOMOB M KPUCTAJIOB, 00IIHe GU3NIECKAE M XUMHUYECKHE CBOMCTBA;
22) 0bwsicHeHue MHOTOOOpa3Hsl TPOCTHIX BEIICCTB SBJICHUEM AJUIOTPOITUH C YKa3aHUEM e€ MPHYHH;
23) ycmanosnenue pa3indui TUAPO-, IUPO- U DICKTPOMETAIUTYPTHH U ULTIOCHMPUPOSAHUE X TIPUMEPaAMH
MPOMBIIICHHBIX CIIOCOOOB MOJTyYSHHS METAJUIOB;
24) ymenue oaseamwv o0yt xapaktepucTuky simemeHtoB |, I, VIIA rpymn, a Takke Bomopoja,
KHCIIOpOJa, a30Ta, cephl, (ocdopa, yriaepoaa, KpeMHHUsS M OOpa30BaHHBIX UMH IMPOCTHIX BEIIECTB U
BOXHEUIINX COCIMHEHUI (CTpOeHHe, HaXOXKIEHHE B NMPUPOAE, MONydyeHHe, (PU3nYecKrne U XUMHUUECKUE
CBOWCTBA, MPUMCHECHHE);
25) ymenue onucvléams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE,
26) ymenue npouzeo0ums XUMHUUECKHE PacYEThl C UCIOJIb30BAHUEM MOHSATHH «MAaccoBasi J0JIsl BEIIECTBA
B CMECH», «KOJIMYECTBO BEIECTBAY, «KMOJIPHBIH 00bEM» 110 POpMyJIaM M YpPaBHCHUSM PEaKIIHii;
27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAUCHHS H3YYCHHBIX OPraHHYCCKHUX BEIIECTB;
28) ewvinosnenue O0O3HAUYCHHBIX B TMPOrpaMME AKCIIEPUMEHTOB, pPACNO3HABAHUE HEOPTaHHUCCKUX
BEIIECTB ;
29) cobarodenue ipaBi1 0E30MACHON PadOTH B XMMUYECKOM KaOuHeTe (J1abopaTopun).
3.Conep:xanue Kypca.
9 kanacc

IToBTOpeHUe U 00001IeHUE CBEeHUI 1O Kypcy 8-To Kacca

bunapueie coemuHenus. Oxcuabl cosneoOpasymoomue Hu HecojeoOpasyromue. [ 'HapOoKCHIIbL:
OCHOBaHHs, aM(oTepHbIe, KUCIOTHI. CpeHIe, KUCIIbIe, OCHOBHBIE COJIH.

OO6o06menne cBeneHUi O XuMudeckux peaknusx. Kiaccupukanus XMMHYECKHUX peakuuil Mo
Pa3NMYHBIM OCHOBAHMSM: COCTaBY W YHCIY PEarupylonmx W 0oOpa3yroIIuXcs BEMIECTB, TEIUIOBOMY
3deKTy, HanpaBIeHUIO, U3MEHEHUIO CTENECHEH OKHUCICHHS DIEMEHTOB, OOpa3yIOIIUX pearupyroiue
BEIeCTBa, (pase, NCIOIBb30BaHUIO KaTaIH3aTopa.

[ToHsiTHE O CKOPOCTH XMMHYECKOH peakiuu. DakTopsl, BIUSIOMIME HA CKOPOCTh XMMHUYECKHX
peaKnmii: TpHpOJNa PEArHpyIONMX  BEMIECTB, WX KOHIEHTpAIWs, TeMIepaTypa, IUIONIAIh
CONPUKOCHOBEHHMSI, HATMYHE KaTtanu3aropa. Karanms.

JdemMoHcTpanuu.
e (O3HaKOMIICHHE C KOJUICKIUSIMH METAIIOB M HEMETAJLIOB.

e (O3HaKOMJICHHE C KOJUICKIUAMU OKCHO0B, KHCJIOT U CoOJIeii.



e 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEaKIMU OT MPUPOJIbl PEarupyIOINX BEIECTB.
e 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIIEHTPALIMH PEarupyromnx BEIeCTB.
e 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKIMU OT IUIOIIAJNd COINPUKOCHOBEHHUS Pearupyrommx
BEILECTB («KUIIALIUNA CII0M»).
e 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATypPhl PEarupyroIUuX BEIIECTB.
JlaGopaTopHbie ONBITHI.
1. BauMopelicTBue aMMHuaka v XJIOpoBOJA0pOa.
2. Peakuust HeMTpaIu3alum.
3. HaGmroenue TerioBoro 3G gexTa peakinu HeuTpaaTu3aim.
4. BzaumogeiictBre cepHoi KUCIOTHI ¢ okcuom meau (II).
5. PaznoskeHue nmepokcua BOJIOPO/Ia ¢ TOMOIIBIO KaTana3bl KapTodes
6. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAKIIMK OT IPUPOIbI PEarupyIOLIUX BEIIECTB HA IPUMEPE
B3aMIMOJICHCTBHS PACTBOPOB THOCYJIb(aTa HATPHUS U XJIOpUAa Oapusi, THOCYJIb(aTa HATPHSI U COJISTHOM
KHCJOTEI.
7. 3aBUCUMOCTbh CKOPOCTH XMMUUYECKON peakiu OT MPUPOJIbI METAIJIOB IIPU UX B3aUMOJICUCTBUU C
COJISTHOM KHMCJIOTOM.
8. 3aBUCMMOCTh CKOPOCTH XUMUYECKON Peakluu OT MPUPOABI KUCIOT MPU B3aUMOJACHCTBUU UX C
JKEJIE30M.
9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIIMK OT TEMIIEPATYPHI.
10.3aBUCHMOCTbh CKOPOCTH XMMUUYECKON PEaKIMi OT KOHIIEHTPALIUH.
11. 3aBUCUMOCTBH CKOPOCTH XUMUUYECKOW PEAKIIUU OT TUIOIIAN COTPUKOCHOBEHHUS PEarnupyronmx
BEIIECTB.
12. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKIIUM OT KaTraau3aropa.
XHUMHYeCKHe PeaKIMi B PACTBOPAX JJIEKTPOJINTOB
[TonsiTie 00 SIEKTPONUTUYECKONW TUCCOITUAIMU. DJEKTPOJIUTHI U HEIIEKTPOJIUTHI. MexaHu3m
JUCCOIMAITUN  DJIEKTPOJIUTOB C PaA3IMYHBIM  XapakTepoM cBs3u. CTeneHb dSIEKTPOJUTUYECKON
nucconuanui. CUIIbHBIE U CTa0bIe AIEKTPOIUTHI.
OcHOBHBIE TIONIO’KEHUSI TEOPUH DIEKTPOIUTHUECKOH auccoruanuu. Kinaccudukaius HOHOB U UX
cBoiicTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK AJIEKTPOJIUTHI. VX Kitaccudukanus u TuccoIuausi.
OO0me XMMUYECKHE CBOMCTBA KHUCIIOT: U3MEHEHHE OKPACKU HHIMKATOPOB, B3aWMOJCHCTBUE C
MeTaJlJIaMHi, OKCHJIaMHd W THUAPOKCHIAMHU METaJUIOB U CONAMU. MOIEKYISIpHbIE ¥ MOHHBIE (IIOJIHBIE W
COKpalI€HHBIE) YpaBHEHMs pEaKIMil. XUMUYECKHH CMBICI COKpAIIEHHBIX YypaBHEHUH. YCIOBHA

IMPOTCKAHUA peaKHI/Iﬁ MCKAY SJICKTPOJIUTAMU 1O KOHIIA. PSI)I AKTUBHOCTH MCTAJIJIOB.



OOume XuMHYecKe CBOMCTBA IeI0Uei: B3aUMOEHCTBIE ¢ KUCIIOTAMHU, OKCHIAMH HEMETAJIIOB,
consimu. OOmIMEe XMMHYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHWIA: B3aMMOJCHCTBHE C KHUCIOTaMH,
pazyioKeHue MpU HarpeBaHUU.

OO0mue XUMHYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJICHCTBUE C KHUCJIOTaMH, IIEI0YaMH,
COJIIMM U MeTaJlllaMu. B3aumMo1elicTBUE KUCTBIX COJIEH CO IIET0YaMH.

['unponu3, kak 0OMEHHOE B3aMMOJCHCTBHE COJICH ¢ BOAOW. [ MAPOIN3 COMM CHITBHOTO OCHOBAHMS
1 cnaboit KUCIoThl. I'uApOIN3 conu c1aboro OCHOBaHUS M CHIIbHOM KucioThl. [llkana pH.

CBolicTBa KHCIIOT, OCHOBAHUM, OKCHUJIOB W COJIGM B  CBETE€ TEOPUHU DIICKTPOJIUTHUYECKOU
JUCCOLIMAIMU U OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN.

JdemoHcTpanmu.
e lcneiTanue BemecTB U UX PaCTBOPOB HA 3JIEKTPOINPOBOAHOCTD
e 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHUEHTPAIUH.
e J[BM>KEHHME OKPALLIEHHBIX HOHOB B AJIEKTPUYECKOM I10JI€
e Omnpenenenue xapakTepa cpebl B pacTBOpax CoJjeil.
JlaGopaTopHble ONBITHI.
13. luccounanus caabbIX 3IEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIOTHI.
14. '3meHeHue OKpacKyu HHIUKATOPOB B KUCIOTHOU CpeJie.
15.Peaknus HeWTpanu3aluy pacTBOPA WENOYN PATUYHBIMUA KUCIOTAMU.
16. Ilonyuyenue ruapoxcuaa meau(1l) u ero B3aumozeicTBre ¢ pa3inyHbIMUA KUCIOTAMHU.
17. BzaumopeicTBrEe CHIIBHBIX KHCIOT ¢ okcuaoM Meau(1l).
18-20. B3anmoieiicTBHE KUCIIOT C METaJIaMHU.
21. KayecTtBeHHas peakius Ha KapOOHAT-HOH.
22. [lonyyenue CTy1HI KPEMHUEBON KUCIOTBHI.
23. KadyecTBeHHas peakius Ha XJIOPHU/- WIH CyTb(}aT-HOHbI
24. 3meHeHne OKpacKu WHIMKATOPOB B MIEJIOYHOU Cpeie.
25. BzaumoeiicTBre 1IeI0Yei C YIIIEKUCIBIM Fa30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tlonyuenue runpokcuaa meau(ll) u ero paznoxenue.
28. BzaumoseiicTBre kapOOHATOB C KUCIOTAMH.
29. Ilonyuyenue ruapokcuna xxenesa(1ll).
30. B3aumoneiicTBre xene3a ¢ pactBopoM cyibdara menu(ll)
IIpakTnyeckune padorTnl
1. CBoiicTBa KUCJIOT, OCHOBaHMH, OKCHJIOB U COJIEH B CBETE TEOPUH DJICKTPOITUTHICCKOM
JUCCOTTHAITIT

1 OKHCJIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ
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HeMmerasiibl M X COeIUHEHUS
CrpoeHue aTOMOB HEMETAILIOB U UX nojoxkeHue B [lepuoanueckoii cucreme. Psin
aneKTpooTpunaTebHocT.4. Kpucramiueckue peméTkd HeMETaIOB — MPOCTHIX BEIIECTB.
Annorponus u e€ npuuuHbl. U3NYECKre CBOMCTBAa HeMeTa/u1oB. O0IMe XMMUYECKHE CBONCTBA
HEMETAJUIOB: OKUCIIMTENIbHBIE U BOCCTAHOBUTEIBHBIE.

["anorensl, CTpoeHUE UX ATOMOB U MOJIEKYJ. DU3UUECKUE U XMMUYECKUE CBOWCTBA T'JIOTEHOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB T'aJIOTEHOB B 3aBUCHUMOCTH OT MX mojioxkeHus B Ilepuonnueckoit
cucteMe. HaxokaeHue rajloreHoB B PUPOJIE U UX NOJyYeHHE. 3HAUCHUE U IPUMEHEHUE TAJIOT€HOB.

["anoreHoBOOPO/IbI 1 COOTBETCTBYIOIINE UM KUCIIOTHI: IJIABUKOBAs, COJIsTHAsl, OpOMOBOIOPOIHAS,
noaoBoAOpoaHas. ['aorenuipl. KauecTBeHHBIE peakliMy Ha TAIION€HU1-MOHBIL. [I[pMeHeHne coequHEeHNI
TaJIOTEHOB M UX OMOJIOTHYECKas POJIb.

Ob6mas xapaktepuctuka siemeHToB VI A — rpynmel. Cepa B mpupoie u €€ IMOJIyueHHe.
AnnoTtponHsie MoAU(UKAIINK cepbl U UX CBOMCTBA. XUMUYECKHE CBOMCTBA Cephl U € MpUMEHEHHUE.

CepoBOJIOpOI: CTPOCHHE MOJICKYJBI, (PU3NYCCKUE W XHMHYECKUE, IOJIYYCHHE M 3HAuCHUE.
CepoBonoponas kuciora. Cynbduasl v ux 3HadeHue. JIIoMHHODOPEI.

Oxkcup cepri(1V), cepaucras kucnota, cynbhuTel. KauecTBeHHast peakiiys Ha CyIb(PUT-HOH.

Oxkcun cepoi(VI), cepnas kucnora, cynabdatel. Kpucramnoruaparel. KauecTBeHHas peakius Ha
CyIb(aT-HoH.

CepHast KHCIIOTa — CWIbHBIM 3yeKkTposnT. CBoiicTBa pa30aBIE€HHOM CEpHOM KHCIOTHI, Kak
TUMUYHONW KHUCJIOTBI: B3aUMOACWCTBHE C MeETa/JIaMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCHJIAMHU,
OCHOBaHUSIMHU U aM(OTEPHBIMU TUIPOKCUIAMH, cosiMu. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

OOmas xapakTepUCTHKa HJIEMEHTOB VA Tpynmbl. A30T, CTpOE€HHE aTroMa W MOJIEKYJIBI.
dusnyueckre 1 XMMUIECKHE CBOMCTBA M PUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OMOJIOTHYECKas POIb.

AMMHUaK, CTpOeHHE MOJIEKYJIbl U (PU3NYecKre CBOMCTBA. AMMHUaYHasl BOJa, HAIIATBHIPHBIN CIIHPT,
ruapaT  amMmuaka.  JIOHOpHO-akIEeNTOpHBIM ~ MEXaHW3M  O0pa3oBaHHMA  KaTHOHA  aMMOHWUSL
BoccranoBurensHbie cBoiicTBa amMuaka. Cojli aMMOHUSA U UX MpuMeHeHne. KaduecTBeHHast peakius Ha
KaTHOH aMMOHHSI.

Oxkcuapl a30Ta: HeCoNeoOpa3yIoIIHe U KUCIOTHBIE. A30THCTash KUCIOTAa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJIy4eHue U cBorcTBa. Hurparsl.

®ochop, crpoenne aroma u amiorponus. Docouasl. Dochun. Oxcun docdopa(V) u
oprodochopnas kucinora. Pocdatel. Dochopubie ynodperus. MHCEKTUIIH B

OO0mas xapakTepucTuka 3yeMeHToB [V A- rpynmbl: 0COOGHHOCTH CTPOEHUS aTOMOB, MPOCTBIX
BEILIECTB U COEAMHEHUN B 3aBUCUMOCTH OT IOJI0KEHHUS 371eMeHTOB B [lepuoauyeckoit cucteme. Yriaepo.

AnnoTtponHble MoauduKauu: anmas, rpadut. AMOpHBIN YIIEpoa U ero copTa: caxa, akTUBUPOBAaHHBIH

10



yroiab. ApncopOunus. XUMHYECKHE CBOWMCTBA yriepona. KoKcOXMMHUYECKOe TPOU3BOACTBO U €0
npoxaykius. Kapoumsl.

Oxkcua yrinepona(ll): crpoenue moiiekynbl, moiaydeHue u ero cBoictBa. Okcua yraepona(IV):
CTPOCHHME MOJIEKYJIBI, IIOJy4YE€HHE M €ro CBOMCTBA. YTosbHasg Kuciora. Coild yroJbHOHM KHCIIOTBI:
KapOOHATHI U THAPOKapOOHAThl. TeXHUYecKas U MUIIEeBas COJa.

Heoprannueckue u oOpraHnyeckue BeUIeCTBA. YTJIEBOJOPOJAbl. XUMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEILECTB, KK MOPSAI0OK COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak IpPEICIBbHBIC YIIIEBOAOPOABL. OTWIECH M aUETWIEH, KaK HeNpeleNbHbIE
(HeHacChIIIEHHbIE) YIIIeBOOpoabl. ["'opeHue yrieBogopoaoB. KauecTBeHHbIE peakMy Ha HelpeaeabHble
COEIUHEHUS.

OTUIIOBBI CHHPT, €ro MOJTy4eHHE, MPUMEHEHHE U (U3UOJIOTHYEcKoe JeHCTBHE. TpexaToMHBIHI
cnupT rimuepuH. KauecTBeHHast peakliis Ha MHOTOAaTOMHBIE CIIUPTHIL. Y KCYCHasl — IPEACTaBUTENb Kilacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B npupozge. Cunuuuiasl U cunad. Okeup
kpeMHusA(IV). KpemHueBas kuciora u e€ coiu.

[TponsBonacTBo crekna M neMeHTa. [IponyKuus CHIMKATHOM NPOMBIIUIEHHOCTU: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, pasuc. Ontudeckoe BOJIOKHO.

Hewmeranner B mpupone. @pakimoHHas MEPEeroHKa KUAKOTO BO3AyXa, KakK CIOCO0 MOTydeHUs
KHCJIOpOa, a30Ta, aprona. [lomydenue pocdopa, KpeMHHs, XI0pa, HOAA. DIEKTPOIU3 PACTBOPOB.

[TosryueHue CepHOI KUCIIOTBI: ChIPbE, XMMHU3M, TEXHOJOTMYECKasl CXeMa, METOJ, KUILALIETO CJIos,
NPUHIUIBL TEIUNIOOOMEHa, MPOTHBOTOKa M LUpKysiuuu. Oneym. Ilpom3BoacTBO amMmuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs cXeMma.

JleMoOHCTpaL U

e Komnekius HemMeTamios.

e Moaenu KpUCTAIUIMYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLUIIBI €70 PadOTHI.

e ['opeHue HEMETAUIOB — MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YIJIsl.
e OOpa3ipl raIoreHOB — MPOCTHIX BELECTB.

e B3saumozelcTBHE raJOreHOB ¢ METaJNIAMH.

e BriTecHeHue XJ10pa OPOMOM MJTH MOJ1a U3 PACTBOPOB MX COJICH

e Kosekus npupogHbIX COEAUHEHUH XJI0pa.

e BsaumogelicTBue cepbl ¢ METaLIaMHU.

e ['opeHue cepbl B KUCIOPOIE

o Komnekius cynb(GUIHBIX PYI.
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KauecTBeHHas peakuus Ha Cyab(UI-HOH

OO6ecuBeunBaHNE OKPAIICHHBIX TKAaHEH U I[BETOB CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEJBIO.
OO0yriauBaHUe OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO31yXa»

Buneodparmentst u cnaiiasr «[Itnubn 6a3zapsi»

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHaKa

Paznoxenune 6uxpomara aMMOHHS

B3anmoneiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO
['openue uépHoro nopoxa

Pa3noxxeHne HUTpaTa Kajaus U TOpEHUE IPEBECHOTO YTroJibKa B HEM
OO6pa3iel MpUpOAHBIX coenuHeHui hocdopa.

I'openue pocdopa Ha BO3AyXe U B KUCIOPOIE.

[Toryaenue 6enoro gochopa 1 UCTIBITAHUE €TO0 CBOHCTB

Komnnexuust «O0pa3iibl NpUPOAHBIX COSTUHEHUN YTIEPO1ar»

[Toptper H. . 3enunckoro. Ilornomenrne akTHBUPOBaHHBIM YIJIEM PACTBOPEHHBIX BELLIECTB WU

ra3os.
YeTpoicTBO IPOTUBOTA3a

Monenu MOJICKYJI MCTAaHa, 9TaHA, 9TUJICHA U allCTUJICHA.

BzaumogeiicTBHE STHIIEH C 6pOMHOI\/’I BOJOH U pacTBOPOM IE€pMaHTaHaTa KaJInsl.

OOu1re XMMUYeCKHe CBOMCTBA KUCIIOT HAa MMPUMEPE YKCYCHOU KUCIIOTHI
KauecTBeHHas peakiivs HA MHOTOAaTOMHbBIE CITUPTHI

Komnexnust «O6pasiibl pUPOIHBIX COSTUHEHUM KPEMHHUS

Konnekuus crekia, KepaMUKH, IEMEHTA U U3JIEIUNA U3 HUX

Konnexkuust npoAyKIMy CHIIMKATHON MPOMBIIIIIEHHOCTH

Buneodparments! u cnaiiasl «I[Ipon3BoICTBO CTEKIIA U [IEMEHTa»
Konnexkuust «IIpupoaHbie coequHEHNs HEMETAIIIIOBY

BuneogpparmenTs! u cnaiasl «@pakimoHHAas IEPETOHKA KUKOTO BO3IyXa»
Buneodbparmentet u  cmaiiael  «[lomydeHme  Bogopoda,  KHCIOpoJa
AJIEKTPOIUTUYECKUM CIIOCOOOM»

Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mopnenp KUISIIEro CIosl.

Mogenp KOIOHHBI CHHTE3a aMMHaKa.

12
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e BuaeodparmenTs! u cnaiiipl «I Ipou3BOACTBO CEPHOI KUCIOTHI»

e BuneodparmenTs u crnaiasl «[[pon3BoACTBO aMMHUaKa»

e Komnekuus «Cpipb€ I OIYYEHUS CEPHON KUCIOTHD)
JlabopaTopHbIe ONbITHI
31. Pacrio3HaBaHue rajJoreHua-uOHOB
32. KauecTBeHHBIC PEaKlMK HA CYJIb(aT-HOHBI
33. KauecTBeHHas peakius Ha KAaTHOH aMMOHUS
34. XuMHuecKre CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJIUTA
35. KauecTBeHHble peakuuu Ha pochar-non
36. [lonydyeHue 1 CBOMCTBA YroJIbHON KUCIOTHI
37. KauecTBeHHas peakius Ha KapOOHAT-UOH
38. IIponyckaHue yrieKucioro ra3a yepe3 pacTBOp CHIIMKAaTa HaTpUsl
IIpakTnyeckue padoThl
2. V3y4eHue CBOMCTB COISTHONW KUCTIOTHI
3. M3y4eHue CBOMCTB CEpHON KUCIIOThI
4. [lonydyeHrne aMmmMHuaKa U U3y4yeHHUE ero CBONCTB
5. [lonyuyeHue yriaekuciioro ra3a u U3y4eHue ero CBOMCTB

MeTa/uIbl M UX COeIMHEHUS.

[Tonoxenne Meramuios B Ilepuoanueckoi cucreMe xumnyeckux anemeHToB . M. MenneneeBa, ctpoenue
UX aTOMOB M KpHUCTaUIOB. Merainyeckass CBA3b M METaJUIMYECKas KPUCTAJIMYECKas pelIéTka.
dusnueckue CBOICTBa METAIOB: 3JEKTPO- M TEIUIONPOBOJHOCTb, OTpa)Karollas CHOCOOHOCTS,
m1acTUYHOCTh. CritaBbl YEPHBIE U IIBETHBIE.
Mertanabsl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUECKUN psJl HanpshkeHU. B3anmozeiicTBue MeTanioB ¢
HeMeTaJlJIJaMH, OKCUJaMH, KUCIIOTAMU, COJIIMU. AJIFOMUHOTEPMHUSI.
Oxcnpl ¥ THAPOKCUABI MIETOYHBIX METAJIIOB, UX MOJIyYE€HUE, CBOMCTBA, IPUMEHEHHE. BakHeimume conun
LIEJIOYHBIX METAJIJIOB, UX 3HAYEHUE B )KMBOW U HEKUBOM IPUPOJIE U B JKU3HU YEIIOBEKA.
Oxcuapl U THIPOKCHUBI IIEIOYHO3EMENIbHBIX METAJJIOB, UX IOJYy4YeHHE, CBONCTBA M INPUMEHEHHE.
Baxneiiimue conu mEIOYHO-3€MENBHBIX METANIOB, UX 3HAYEHHE B MPUPOJIE U JKHU3HM YEJIOBEKa.
KapOonatsl 1 ruipokapOOHATHI KaJIbLU.
JKéctkocTh BOIBI: BpeMeHHass U mocTosHHas. CrocoObl ycTpaHeHus BpeMeHHOU kKECTKOCTH. CrocoObl
YCTpPaHEHHS TOCTOSTHHOM KECTKOCTU. VOHUTBHL.
CoenuHeHus allOMUHUS B TIpUPOJE. XUMHYECKHE CBOWCTBA amoMuHHUSA. OCOOEHHOCTH OKCHAAa |

THAPOKCHUAa QAJIOMHHUA KakK aM(I)OTCpHBIX coequHeHni. BakHelnie cojlu allOMUAHHUSI (XJ'IOpI/III,

cynbdar).
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OcobenHoctu cTpoeHust atoma xenesa. JKeme3o B mpupose. Baxueimme pynbr skenesa. [lomydeHue
gyryHa u cramu. Oxcuabl u ruapokcuabl xenesa(ll) u (II). Comu xeneza(Il) u (II). O6HapyxeHue
HMOHOB KaTHOHOB JK€Jl€3a B pacTBOpE. 3HAUEHHUE COECIMHEHU JKee3a.
Koppo3us xummnueckast v 3J1eKTPOXUMUAYECKAsl. 3alIUTa METAJLIOB OT KOPPO3UHU.
Mertainsl B pupojie: B cBOOOJAHOM BHJie U B Buje coequHeHuil. [lonarue o metamnypruu. YépHasa u
LUBeTHas Mertauryprusa. Ilupomeraimyprusi, UApOMETaLIyprus, 3JI€KTpOMETALIyprus. JlOMEHHBIN
nporecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOIU3 PACIIABOB.
JdemoHcTpaumuu

e B3saunmoneicTBue HATPUS, TUTUA U KaJbLHSA C BOJOM.

e ['opeHME HATPHUsl, MATHUA U XKeJe3a B KUCIOPOJIE.

e BcIrblKa TEPMUTHOM CMECH.

e BizaumonelicTBUE CMECH TTOPOIIKOB CEPBI U XKele3a, [IMHKA U CEPBHI.

e BzaumojelicTBHE alFOMUHUS C KUCIOTaMHU, 1I€JI0YaMH U BOJOM.

e BzaumojelicTBHe Xee3a U MEJIU C XJIOPOM.

e BsaumoneiicTBue MeAM C KOHUCHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHCIOTON

(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).

e Oxkpacka IJIaMEHU COEAMHEHUSIMH LEJI0YHBIX METAJIOB

e Okpacka IJIJaMEHH COEIMHEHUSMU MIETOYHO3EMENIbHBIX METAJIJIOB

e [‘ameHue U3BECTH BOAO.

e Jlomyuenue xE€CTKOU BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO C U3BECTKOBOW BOJOM.

e VYcTpaHeHHe BPEMEHHOH KECTKOCTH KUTISTYCHUEM U J00aBKOM COIbI.

e YcrpaHeHHUe NMOCTOSTHHOM KECTKOCTH 10OaBKOM COJIBI.

e lloHWTHI M TPUHITUT UX JeHCTBUS (BUACO(DPArMEHT).

e Koseknus npupoaHbIX COETMHEHUN aTFOMUHUSL.

e BuneodpparmenTs! u cnaiipl «OKCUA aTIOMUHUSA U €70 MOAU(PUKALIUN.

e [lony4yenue ampOTEpHOro TMIPOKCHAA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB

o Komnekus «XUMUYECKNE NCTOYHUKU TOKa»

e Pe3ynbTaThl JUIMTENBHOIO JKCIEPUMEHTAa IO M3YYEHHUIO KOPPO3MM CTaJbHBIX H3IECIUN B

3aBUCUMOCTH OT YCJIIOBHUM IPOLECCOB

e Boccranosnenue menu u3 okcuaa meau(1l) Bomopoaom

e Buneodparments! u cnaiiapl «[Ipou3BOACTBO UyTyHA U CTAIH

e BuneodparmenTs! u cnaiipl «3aenus u3 4yryHa u craimny»

e BuneodpparmenTs u cnaiiasl « [pon3BoACTBO ATIOMUHUS

JlabopaTopHbIe ONbITHI
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39. B3aumoeiicTBue xenesa ¢ pactBopoMm cyibdara meau(Il)
40. [TonyyeHnue U3BECTKOBOM BOJBI U OMBITHI C HEM
41. Tlonyuenue ruapokcuaos xeiesa(ll) u (1)
42.KauecTBEeHHBIE pEaKIIMU HA KATUOHBI JKeJe3a
IIpakTuyeckue padtoTpl
6. Ilomydenue >keCTKON BOJBI U CIIOCOOBI €€ yCTpaHEHUs
7. PemieHune 3KCIIepMMEHTANBHBIX 3aJa4 110 TeMe «MeTtaibi»
XuMHUS U OKPYKAKOIIAs cpeaa

Crtpoenue 3eMid: sIpo, MaHTHs, 3€MHasl KOpa, MX XUMHYECKUH cocTaB. JIutocdhepa n e€ XMMUUIECKUI
coctaB. Munepanbsl. Pynel. Ocanounsie noponbl. Ilone3nbie wuckomaembie. XHUMHUYECKHH COCTaB
ruspocdepbl. XUMHUYECKHI COCTaB aTMOC(EPHI.
HlcTouyHUMKHM XUMHYECKOTO 3arpsi3HEHUsl OKpyXkaromie cpeabl. [ 7o0anbHble 3KOIOTUYECKUE MPOOIEMBI
Yeli0OBEYeCTBA: IMAPHUKOBBIA S()(PEKT, KUCIOTHBIE HOXKAH, O30HOBBIE JBIPBL. MeEXIyHapoIHOE
COTPYJHHYECTBO B 00JIaCTU OXpaHbl OKPYXAOUIEH Cpelbl OT XMMHYECKOIO 3arpsi3HeHus. «3enéHas
XUMUS.
MapkupoBKa YMaKOBOYHBIX MAaTEpPUANIOB, JJIEKTPOHUKUM W OBITOBOM TEXHUKH, TPOJYKTOB IUTAHUS,
3TUKETOK 10 YXOAY 3a OAEXKI0M.
JdeMoHcTpanuu

e Buneodbparments u cnaiiasl «CtpoeHue 3eMin U €€ XUMUYECKUN COCTaB»

e Kouiekiusi MUHEpaIOB U FTOPHBIX OPOJT

e Komneknus «Pyapl MmeTamioB»

e BuneodpparmenTs u cnaiipl «I nodanbHbIe 3KOJIOTHYECKHE TPOOIEMbI UETIOBEUECTBAY

e BuneodpparmeHTs! U claliibl O CTENEHU KOJOTUYECKON YHCTOTHI TOBAapa
JlabopaTopHbIe ONbITHI
43. U3yuenune rpanuta
44. V3yuyeHue MapKUpPOBOK Pa3JIMYHBIX BUAOB IPOMBIIIIEHHBIX U TPOJOBOILCTBEHHBIX TOBAPOB

O0o0menne 3HAHUH 10 XMMHHU 32 Kypc 0CHOBHOM mKoJbl. [ToagroroBka k OcHoBHOMY
rocy/1apcTBeHHOMY IK3aMeHy

CrpoeHne aroma B COOTBETCTBHM C IMOJOXKEHHUEM XMMHUYECKOro 3jeMeHTa B Ilepumonnueckoil cucteme.
CrpoeHne BellecTBa: XUMHUYECKass CBA3b W KPUCTAUNIMYECKHE PEIIETKA. 3aBUCUMOCTH CBOMWCTB
00pa30BaHHBIX D3JIEMEHTAMH MPOCTHIX BEUIECTB (META/JIOB, HEMETa/IOB, OJAaropoJHBIX Ta30B) OT
MOJIOXKEHUS 371eMeHTOB B llepuonnueckoil cucreme. Tumosnorust HeOpraHMYECKUX BEIIECTB, JEJIEHUE MX
Ha Kjacchl U rpynnsl. [Ipu3Haku ¥ ycnoBUs MPOTEKAHUS XUMUYECKUX PeakUuuid. TUIIONOTUs XUMUUYECKUX
peakuMii MO  pa3M4YHBIM = OCHOBaHMsIM.  Peakuuu  voHHOro  oOmeHa.  OKuUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINH. XUMHUYeCcKHe CBOMCTBa IMPOCTBhIX BEIICCTB. XapaKTepHLIe XHUMHUYCCKUC
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CBOICTBa

COJICOOpa3yIONIUX  OKCHJIOB,

THIPOKCHIIOB), COJICH.

TUAPOKCH]IOB

(ocHOBaHM,

KHCJIOT

)51

aM(dOTepHBIX

4. TemaTHueckoe INIAHUPOBAHHUE C YKAa3aHUEM KOJIUYECTBA YaC0B, OTBOAUMbBIX HA

OCBOEHHE KaKI0H TeMbI

Ne | Tema CPOKH 4acel Jl.o. |ILp. K.p.
1 [ToBTOpeHME U 0600IIEHNE . 5 12 - -
CBEJICHUH 110 Kypcy 8 Kiacca. 2.09-16.09
XUMHUUYECKUE PEAKIIUU.
2 XuUMHYeCKHe peakiuu B pactBopax. | 18.09-21.10 10 18 1 1
3 Hewmeranisl 1 BX CTpOEHHE. 23.10-10.02 25 7 4 1
4 MerTtayuiel ¥ UX COSIUHEHUS. 12.02-16.04 17 4 2 1
S) XUMHS U OKpYKaroIlias cpea. 21.04-23.04 2 1 - -
6 O0600meHne 3HaHUI IO XUMUH 32 28.04-21.05 8 - - 1
KYpC OCHOBHO# IITKOJTBI.
[Toaroroska xk OI'D.
Hroro 67 ypokos
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