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HOACHUTEJBbHAA 3AIIUCKA

PaGouass mporpamma mo xumuu B 11 Kkjacce cocraBieHa Ha ocHoBaHMM DenepasbHOr0 TOCYJApCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIETro
obpa3oBanusi, ocHoBHON OOpa3zoBarenbHoi mporpammbel MKOY Vauykatnunckas COILL Jlakckoro paiiona y4eOHOro IJIaHa Ha
2021 -2022yuyebHbli TOA , IPUMEPHOU MPOrPaMMBI 110 Y4EOHOMY MIPEIMETY XUMHUSL.
HEJIN U 3AJAYU ITPEIIOJABAHUA XUMHNHU
OO0mme Heu NpenogaBaHusl XMMHH HA 0230BOM YPOBHe B CTapLIeil HIKoJIe:

e (OcBoeHME 3HAHUW O POJIM XMMHUHU B CO3/IaHUM IE€JIOCTHOW €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, BAXKHEUIIMX XUMHUYECKUX TEOPHUSIX,
MOHSTHSIX, 3aKOHAX.

e OsnaseHue YMEHMSAMHU IPUMEHSTH MOJTY4YECHHbIE 3HAHUS Ul OOBSICHEHUS Pa3IMYHBIX XMMUYECKHUX IIPOLECCOB M CBOMCTB BELIECTB ; O
BKJIaJIE XUMHUU B Pa3BUTHE COBPEMEHHBIX TEXHOIOTH.

o Pa3BuTHE TO3HABaTENBHBIX WHTEPECOB M HWHTEIUICKTYaJIbHBIX CHOCOOHOCTEH, YMEHHMH CaMOCTOSTENBHOTO TONYyYeHHs 3HAHUH W3
Pa3IUYHBIX UCTOYHUKOB.

e Bocnuranue yOexJIeHHOCTH B MO3UTUBHOHN POJHM XMMHUHU B KU3HU COBPEMEHHOTO OOIECTBA, HEOOXOIUMOCTH XMMHUYECKH IPaMOTHOTO
OTHOILEHUS K CBOEMY 3I0POBBIO U OKPYXKAIOLIEeH cpere.

o [IpuMeHeHUe MONMy4YEeHHBIX 3HAaHUH U YMEHUH 1711 6€30MacHOT0 MCIIOJIb30BaHMsl BEILIECTB U MaTEPUAJIOB B OBITY, CEJIbCKOM XO3siiCTBE U
Ha MPOM3BOJCTBE, PEIICHMs MPAKTUYECKUX 3a7a4 B IMOBCEIHEBHOM JKU3HU, MPEIYNPEKICHUS SBICHUM, HAHOCAIIUX BPEJ 340POBBIO YEJIOBEKA U
OKpY>KaloIlel cpelie.

Ienu u 3aga4u, pemaemMble NPU peaau3anuy padoyeil NPorpaMMsl 10 NpeAMeETY:

e Muterpanus 3HaHMI MO HEOPraHUYECKOW M OPraHMYECKON XMMHM C LENbi0 (DOPMUPOBAHMS y YyYaIMXCS LEIOCTHOM XMMHMYECKOMN
KapTUHBI MUpa

o PazBurHe NOHMMaHMs MaTEPUAIIBHOCTH U IIO3HABAEMOCTH €IMHOTO MUpPa BELIECTB

o PazBuTHE NOHMMaHMS POJIM U MECTA XUMHHU B CHCTEME HAYK O IIPUPOJIE

o ®opmupoBaHue y o0ydaromuxcs yMEHHUs BUJIETh M IOHUMATh HEHHOCTh 00pa30BaHMsl, 3HAUUMOCTh XUMHUUECKOT0 3HAHUS JUI KaXKI0ro
YeJIoBeKa HE3aBUCUMO OT €ro Mpo¢eCCUOHANBHOM 1€ITEIbHOCTH;

e PazButne ymenuii GhopmyaupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO IMO3HIIHIO;

o IIpuobGpereHne 0Oy4arOUMMHCS OIBITA Pa3HOOOPA3HON NEATENBHOCTH, MO3HAHUS M CaMOIIO3HAHMS; KIIIOUEBBIX HABBIKOB( KIIHOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHUE Ui Pa3IMYHbIX BUAOB JIEATEIbHOCTU: PEIICHUs MpoOIeM, MPUHITHUS PELICHUH, MOoucKa,
aHanu3a 1 00paboTKH HHPOPMALIUU, KOMMYHUKATUBHBIX HABBIKOB.

[Iporpamma opueHTHpPOBaHA HA HCIIOJIb30BaHHE Y4eOHO-METOJUUECKOTO KOMIUIEKTA!
1. I'abpuenan, O. C. Xumus. 11 knacc. ba3zossrit ypoBens : yueonuk / O. C. I'abpuensa. — M. : [Ipoda, 2014.



2. I'abpuensn, O. C. Xumus. 11 ki : pabouas tetpans k yaeonuky O. C. I'abpuensna «Xumus. 11 kmacc. bazoserit yposersy» / O. C. I'abpuensH, A.

B. SlmykoBa. — M. : JIpoda, 2014.
3. I'abpuenan, O. C. Xumus. 11 k. : merog.nocodue k yueoOnuky O. C. I'abpuensna «Xumus. 11 kmacc. bazoserit yposenby» / O. C. I'abpuensn, C. A.

CnankoB. — M. : [lpoda, 2014.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA
[Tporpamma no xumun 6a30Boro ypoBHs 1 11-ro kiacca — JToru4eckoe MpoaoDKeHHe Kypca OCHOBHOM IIKOJIBI O XMMHMH 8 — 9 Kiacca, 6a30BOro
Kypca oprannyeckoi xumuu 10-To Kitacca, mo3TOMY OHa pa3paboTaHa ¢ OMOPOM Ha 3HAHUSI, TIOJydeHHbIE B 8-9 kiaccax. OCHOBHBIC TTOHATHUS, TCOPHH,
3aKOHBI XUMHUM M3Y4alOTCs BHOBb, HO Ha 0o0Jjiee CI0XKHOM ypoBHE. TakuM 00pazoMm obOecrieunBaeTcs MPeeMCTBEHHOCTh MEX/ly OCHOBHOM M CTaplien
CTYIECHSIMU OOY4CHHS.

MECTO YYEBHOT' O IIPEJIMETA B YYEBHOM IIVTAHE

B cooTBeTCTBIM C Y4EOHBIM IVIAHOM VKOV "Vruykarmackas COILL Kypc «Xumus» B 11 xmnacce usydaercsa 1 wac B nenemo. Ilpu
HOPMAaTHUBHOM MPOJOIDKUTEIBHOCTH Yy4eOHOT0 rojia 34 HeAeIl Ha MPOXO0XKACHUE MPOrPaMMHOI0 MaTepHaia OTBOAUTCS 34 4acoB B rOI.
Y4eOHO — TeMaTHYeCKHUil JIaH

Ne Tema KomnuecTBo B Tom uncie
JacoB KoHnTtponbHbIE [IpakTrueckue u 1abopaTopHbIe
paboTsI paboTHI
1 [lepnonnueckuii 3aKoH 1 3
CTPOCHHE aTOMa
2 CtpoeHue BeniecTsa 7 5
3 DIIEKTPOJIUTHYECKAS 6 1 5
JTUCCOIMAITUS
4 Xumuyeckue peakuuu. Bemectsa 15 1 6
5 Hrtorosoe noBropeHue 3 2
Hroro 34 2 18
JIMUHOCTHBIE, TIPEIMETHBIE U METAIIPE/IMETHBIE PE3YJIbTATDBI
OCBOEHUS KYPCA

I/I3yquHe XUMHUHU B CTaleeﬁ IOKOJIE 1a€T BO3MOXKHOCTD JOCTHYb CICAYIOIUX PE3YJIbTATOB B HAIIPABJICHUN JIMYHOCTHOI'O PAa3BUTHUA:

1. BOCIUTAaHHE POCCUHCKOM IpakJaHCKOM MIEHTUYHOCTHU: MATPHOTH3MA, JIIOOBU M yBaKeHHIO K OTeuecTBy, YyBCTBa rOpAOCTH 3a cBOO Poauny, 3a
POCCUICKYI0 XMMUYECKYIO HAYKY;
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2. (dopMupoBaHHE IIETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOMW MPAKTHKH, a TAKXKE
COLMAJIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOTI000pa3ui0 COBPEMEHHOI'0 MHpa;

3. (QopmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTHBALIUU
K OOyYeHHIO M TIO3HAaHUIO, BBIOOPY NPOPHUIBHOIO 00pa30oBaHMS Ha OCHOBE HH(POPMALMU O CYLIECTBYIOIIMX HPOQEeccHsix M JUYHBIX
npodecCHOHAIBHBIX MPEANOYTEeHUI, OCO3HAHHOMY IOCTPOCHUI0 HWHAMBHAYaJbHONH OOpa30oBaTEeNbHOM TPAeKTOPUU C YYETOM YCTOMUYMBBIX
[I03HABATEJIbHBIX NHTEPECOB;

4. (dhopmupoBaHHNE KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B 0Opa30BaTEIHHOM, OOMIECTBEHHO IMOJIE3HOW, YUeOHO-HCCIe0BATEIHCKON, TBOPUECKON U
OPYTUX BUAAX ACSITEIBHOCTH;

5. ¢opMupoBaHHE IOHHMMaHMsS LEHHOCTH 3J0POBOTO M 0€30IaCHOr0 00pa3a >KU3HU; YCBOEHHE IPaBWJI HHIUBHIYAJIbHOIO U KOJUIEKTUBHOI'O
0€30I1aCHOT0 MOBEACHUS B UPE3BBIYANHBIX CUTYAIUSIX, YIPOKAIOMINX KU3HU U 3/I0POBbIO JIIOCH;

6. (opMupoBaHHE IO3HABATEIbHON M MH(POPMALMOHHON KyJbTYpbl, B TOM 4YMCJE Pa3BUTHUE HABBIKOB CaMOCTOSTEIbHOH pabOThl C Y4eOHBIMU
0COOUSMU, KHUTaMH, TOCTYIIHBIMH HHCTPYMEHTAMU U TEXHUYECKUMHU CPEICTBAMU MH(POPMALMOHHBIX TEXHOJIOTUH;

7. (GopMupoBaHHE OCHOB 3KOJIOI'MYECKOI'O CO3HAHUS HAa OCHOBE IPHU3HAHMUA LEHHOCTH >M3HM BO BCEX €€ IPOSABICHUAX U HEOOXOIUMOCTH
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIECHHS K OKPYKaIOLIEH cpene;

8. pa3BUTHE 'OTOBHOCTU K PELICHUIO TBOPUECKUX 3aJad, YMEHUs HaXOJIUTh aJICKBAaTHBIE CIIOCOOBI MOBEACHUS U B3aMMOJAEHCTBUS C IApTHEPaAMH BO
BpeMs yueOHON M BHEY4YeOHOH IesATENBbHOCTH, CIOCOOHOCTH OICHMBATh MPOOJIEMHBIC CUTYyallud M ONEPAaTHBHO NPUHUMATh OTBETCTBEHHBIC
pelleHMs] B Pa3IMYHbIX IPOJAYKTUBHBIX BUAAX JEATEIBHOCTH (yuyeOHasi IOMCKOBO-HCCIEA0BaTeNbCKas, KIlyOHas!, IPOEKTHAsI, KPY>KKOBas U T. II. )

MeTanpeaMeTHbIMH pe3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHusl SBISIOTCS:

1. OBJaJeHHWE HABBIKAMU CaMOCTOATEIBHOTO TMPUOOPETCHHs] HOBBIX 3HAHHWM, OpraHU3aMU Yy4eOHOW JeATebHOCTH, ITIOMCKAa CPEACTB €&
OCYILIECTBIICHMS;

2. yMEHHE IUIAaHUPOBATh MYTHU JOCTHKCHHUS IIeJied Ha OCHOBE CaMOCTOSITEIPHOTO aHalW3a YCIOBUW M CPEICTB WX JOCTHDKCHHS, BBIICIATH
aNbTepHATHBHBIE CHOCOOBI OCTIKEHUS IeNM M BBIOMpaTh HamOonee >(PQPEKTUBHBIA CIMOCOO, OCYIIECTBISATH MO3HABATEIBHYIO pe(ICKCHIO B
OTHOIICHUU JACHCTBUI MO PEUICHUIO YIeOHBIX U MMO3HABATEIBHBIX 3a]1a4;

3. yMeHHE MOHMMATh MPOOJIEMY, CTaBUTh BOMPOCHI, BBIABUTATH TUIIOTE3Y, /1aBaTh OINpPEACIICHUE MOHITUSAM, KIACCU(PUIIUPOBATH, CTPYKTYPUPOBATH
MaTepua, MPOBOJUTH SKCIEPUMEHTHI, apr'yMEHTUPOBATh COOCTBEHHYIO MMO3UIUIO, (POPMYJIMPOBATH BBHIBOJIBI U 3aKIIOUECHHUS;

4. yMEHHUE COOTHOCUTh CBOM JEUCTBHS C IUIAHUPYEMBIMU pPE3yJIbTaTaMM, OCYIIECTBIIATh KOHTPOJIb CBOEU AESATEILHOCTH B NPOLECCE AOCTHKEHUS
pe3ynbTaTa, ONpeAesTh CIOCOObI ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBUA B TPeOOBaHM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUH C
U3MEHSIOIIENUCS CUTyaluen;

5. (QopmupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B O0JACTH KCIIOJIb30BAHUS MHCTPYMEHTOB M TEXHUYECKUX CPEICTB MH(POPMALMOHHBIX TEXHOJIOTHIA
(KOMITBIOTEPOB U MPOTPAMMHOI0 00ECTICUeHUs) KaK MHCTPYMEHTAIBLHO OCHOBBI Pa3BUTHSI KOMMYHUKATHBHBIX M MTO3HABATEIBHBIX YHUBEPCATBHBIX
y4eOHBIX JICHCTBUH;



10.
11.

12.

YMEHHE CO3/1aBaTh, IPUMEHSTE M MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICITH M CXEMBI JIJISl peIICHHS YUeOHBIX M MTO3HABATEIBHBIX 33/1a4;

YMEHHUE U3BJICKaTh HHPOPMAIIHIO U3 Pa3IMYHBIX HCTOYHHKOB (BKITIOYAs CPEJICTBA MACCOBOM MH(OPMAIINU, KOMIAKT-IUCKHA YUeOHOTO Ha3HAUCHHMS,
pecypcbl MHTEpHETA), CBOOOJHO IOJB30BATHCS CHPABOYHOW JINTEPATYPOH, B TOM YHCIE M Ha JJICKTPOHHBIX HOCHUTENSX, COOJIFOJIATH HOPMBI
nH(GOPMaIIMOHHON N30UPATETLHOCTH, THUKH;

YMCHHE Ha IMPAKTHUKE IOJIb30BATHCS OCHOBHBIMH JIOTHUSCKHMMH TPHEMaMH, METOJAAMH HAOJIOICHUS, MOJCIUPOBAHHS, OOBSICHCHHS, PEIICHUSI
po0OJieM, TPOrHO3UPOBAHHUS U AP.;

YMCHHE OpPTaHW30BBIBATH CBOKO KU3Hb B COOTBETCTBUU C TPEACTABICHUSAMHU O 3J0POBOM 00pase >KM3HH, MPaBax W OOS3aHHOCTSAX T'PAXKITAHHHA,
[EHHOCTAX OBITHS, KYIBTYPBI H COIUAIBHOTO B3aUMOJICHCTBHUS,

YMEHHUE BBITIOJHSTH MTO3HABATEIBHBIC U TIPAKTUYECKUE 33/1aHNUs, B TOM YHCIIE IPOSKTHBIC;

YMEHHE CaMOCTOSITEIbHO WM apryMEHTHPOBAHHO OIICHMBATH CBOM JICWCTBUS W JIEUCTBUS OJHOKIIACCHUKOB, COJAEPKATEIBHO OOOCHOBBLIBAS
NPaBUIBHOCTh WM ONIMOOYHOCTh Pe3yNbTaTa M Criocoda JCHUCTBHSI, aJJleKBATHO OIICHUBATh OOBEKTUBHYIO TPYIHOCTH KaK Mepy (PaKTUIECKOTO MIIN
MIPEINoJIaraeMoro Pacxo/ia PECypcoB Ha pelIeHHE 3a/1auH, a TAK)KE CBOU BO3MOKHOCTH B JOCTHKEHHUH LIETU OMPEICICHHON CII0KHOCTH,

yMeHHue paboTaTh B rpymme — 3p(GEeKTUBHO COTPYAHNYATh M B3aMMOJACHCTBOBATh HA OCHOBE KOOPJIWHAIMU PA3JTUYHBIX IMO3UIUHA MPH BBIPAOOTKE
o0IIero penieHus B COBMECTHOM AESATENbHOCTH; CIYyIIaTh MapTHEPA, (GOopMyIUpoBaTh U apryMEHTUPOBATH CBOE MHEHHUE, KOPPEKTHO OTCTAWBATh
CBOIO TMO3MIIMI0O U KOOPIUHHPOBATH €€ C MO3MIIMU TapTHEPOB, B TOM YHWCIIC B CUTYAIlMd CTOJIKHOBEHHUS MHTEPECOB; MPOJYKTUBHO pa3peniath
KOH(JIMKTBI Ha OCHOBE YYeTa WHTEPECOB M MO3UIHUKA BCEX €ro YYaCTHUKOB, TOWCKA W OLEHKH aJIbTePHATHBHBIX CIIOCOOOB pa3perieHus
KOH(JIUKTOB.

IIpenmeTHbIMHU pe3yabTaTamMu ocBoeHHsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus SBISIOTCS:

q)OpMI/IpOBaHI/Ie HCpBOHa‘-IaJ'IBHI)IX CI/ICTeMaTI/ISI/IpOBaHHBIX HpeI[CTaBJ'IeHI/Iﬁ O BfEHIeCTBaXx, HX npeBpameHI/mx )51 HpaKTI/ILIeCKOM HpI/IMeHeHI/II/I;
OBJIAJICHHE MOHATUMHBIM AIIapaTOM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HayKu Kak 0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, XMMHUYECKUX IMpeBpallleHui
OPraHMYECKUX M HEOPraHWYEeCKHX BEHIECTB KaK OCHOBBI MHOTHX SIBICHUH >XMBOH M HEKUBON NPUPOIBI, YrIyOJeHHe MNPEACTaBICHUN O
MaTepI/IaJ'H)HOM CINHCTBC ana,

OBJIaACHUC OCHOBAMH XHMH‘-IGCKOﬁ FpaMOTHOCTI/II CHOCO6HOCTBIO aHaJII/ISI/IpOBaTB nu OGBGKTI/IBHO OLICHUBATh KU3HCHHBIC CI/ITyaLII/II/I, CBsI3aHHBIC C
XUMUEH, HaBbIKaMu 0€30MacHOr0 0OpalieHus ¢ BEIECTBAMH, UCIIOJIb3yeMbIMU B IMIOBCETHEBHOM KU3HU, YMEHHUEM aHAIU3UPOBATH U IJIAHUPOBATH
HKOJIOTMUYECKH OE€30MaCHOE MOBECHHE B LIETISX COECPEIKEHUS 3J0POBhsI K OKPYKAIOIICH CPEJIbI;

dhopMHUpOBaHKE YMEHUW yCTAaHABIMBATH CBS3W MEXAY PEAIbHO HAOIIOJAEMBIMH XMMHUYECKUMH SIBJICHUSMHU W TPOLIECCAMM, TTPOUCXOISAIINMHU B
MI/IKpOMI/Ipe, 06TJSICH$ITB HpI/I‘-II/IHBI MHOFOO6pa3I/I$I BEIICCTB, 3aBUCUMOCTDh UX CBOﬁCTB OT CoCTaBa U CTpOCHI/IH, a TaK)KC 3aBUCHUMOCTDH HpI/IMeHeHI/IH
BCIIIECTB OT UX CBOMCTB;

HpI/I06peTCHI/I$I OIIbITA UCIIOJIB30BAHUSA pazuquHx METOL0B I/I3y‘{eHI/ISI BCIIICCTB, HaGJHOILeHI/ISI 3a uX HpeBpaH_IeHI/IHMI/I HpI/I HpOBGI[GHI/II/I HCECJIOXKHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB C UCITOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BAHUS U TPUOOPOB;



6. yYMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb IIPH OTPABJICHUSAX, 0KOTAX U IPYTHX TPaBMaX, CBA3AHHBIX C BEIIECTBAMHU U TaOOPAaTOPHBIM 000PYIOBaHHEM;

7. oBIaJieHHE mpueMaMH paboThl ¢ UH(pOpMaLUel XUMUYECKOTO COIep KaHus, IPe/ICTaBICHHON B pa3HOil popme (B Bue TeKCTa, GopMyi, rpaduKoB,
TaOJUYHBIX TaHHBIX, cXeM, (poTorpaduii u ap.)

8. cO37aHUE OCHOBBI I (DOPMUPOBAHHUS WHTEpeca K PACHIMPEHHUIO U YIIIYOJEHHIO XMMHUYECKHX 3HAaHMH M BbIOOpa XMMMH Kak NpO(UIBHOTO
IpeIMeTa Mpu Mepexosie Ha CTYNEHb CPeIHEro (MOIHOro) obiero oopa3oBaHus, a B JajbHEHIIEM U B KauecTBe cepbl cBoe MpodeccroHaNbH Ol
NesITeTbHOCTH;

9. ¢dopMupoBaHHE TpEACTABICHHNA O 3HAYCHHM XWMHUYECKOH HAyKW B pPEIICHHMH COBPEMEHHBIX HKOJIOTHYECKHX MpOoOJieM, B TOM YHCIE B
NPEJOTBPALLICHUH TEXHOTCHHBIX M 9KOJIOTHYECKUX KaTacTpod.

COIEP/KAHUE KYPCA XUMMHMU B 11 KJIACCE
Tema 1. [lepuoanyecknii 3aKOH U CTPOEHHE aTOMA

Cmpoenue amoma. ATOMCIIOKHAs 4acTUIA. SIIpo aToma: MPOTOHBI U HEUTPOHBL. M30TONBL. D1EKTPOHBL. DIEKTPOHHAs 000JI04Ka. DHEPreTUYECKUA
ypoBeHb. OpOutanu: s u p, d-opoumanu. PactipeieieHne 3JEKTPOHOB MO HHEPTETUYECKUM YPOBHSIM W OpOUTAISIM. DJIEKTPOHHBIE KOH(PUTYpaIuu
aTOMOB XUMHUYECKHUX JJIEMEHTOB. BajleHTHBIE BO3MOXHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB.

Ilepuoouueckuii 3akon u cmpoenue amoma. COBpEMEHHOE MOHATHE XMUMHYECKOro ayeMeHTa. CoBpemeHHas (OpMyIUpOBKa MEPHOIUYECKOTO
3akoHa. [lpmunMHa MEpPUOAMYHOCTH B H3MEHEHHHM CBOWCTB XUMMYECKHX 3JeMEHTOB. OCOOEHHOCTH 3allOJIHEHUs] JHEPreTHUeCKUX YpOBHEH B
ANEKTPOHHBIX 000J0YKAaX aTOMOB MEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE CEMEICTBA AJIEMEHTOB: S- U p-dieMeHmsl; d- U f-a1emeHmul.

Omxkpwimue /. . Menoeneesvim Ilepuoouueckozo 3axona. Baxxneime NOHATHS XUMHUH: aTOM, OTHOCUTEJIbHAsI aTOMHAsI U MOJIEKYJISIpHAsi MacCHhI.
Otkpertre [. . Menaeneessim [leproanaeckoro 3akona. [lepuonnueckuii 3akon B popmynuposke . . Menaeneera.

Ilepuoouueckan cucmema J]. U. Menoeneesa. Ilepuonnyeckas cucrema JI. . MenneneeBa kak rpaguyeckoe 0oToOpakeHHE MEPHOIHMYECKOrO
3aKkoHa. PaznuuHble BapraHThl NEPUOANYECKOM cucTeMbl. [lepronbl u rpynnbl. 3HaYEHHE NEPUOANIECKOT0 3aKOHA U IEPUOANYECKON CUCTEMBI.

Jemoncrpanuu. Pazmunsie popmsl [lepuoanueckoii cucremst 1. M. Menneneena.

Tema 2. CTpoeHue BelecTBa

Kosanenmnaa xumuueckas ce6a3v. lloHsTne o0 KOBaleHTHOW cBa3u. OOmas snekTpoHHas mnapa. KpaTHOCTP KOBaJEHTHOW —CBSA3H.
DNEeKTPOOTPUIIATeILHOCTh. KOBaJICHTHAass TOJISIpHAss W KOBAJICHTHAs HEMOJSpHAs XUMHU4Yeckhe CBs3u. OOMEHHBIH W JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHON CBSI3U. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa JJIs BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHS.

Honnasa xumuueckas céa3zp. KatnoHbl 1 aHMOHBL. MOHHas cBA3b U ee cBolicTBa. MIOHHAs CBA3b KaK KPalHUH Cilydail KOBAJICHTHOW MOJISIPHOM CBSI3H.

Memannuueckas xumuyeckas céa3w. O6mume pusndeckue cBoiicTBa MeTauioB. CIiIaBhl.

Booopoonas xumuueckasn ceésazp. BonopoaHasi cBsi3b Kak OCOOBIM ciydail MEKMOJIEKYJISIPHOTO B3auMOJAeHcTBUsA. MexaHu3Mm ee oOpa3oBaHMs U
BIIMSTHUE HA CBOMCTBA BEIIECTB (Ha MpUMEpPE BOAbI).

Aepecammuvie cocmoanus eewecmea. I'a3pl. 3akoH ABoraapo s ra3oB. MomsipHbIi 00beM ra3000pa3HbIX BenlecTs (TIpH H. ).). JKUAKOCTH.



Tunvl kpucmannuveckux pewemox. Kpucramnuueckas pemerka. loHHbIe, METaNIMYECKUE, ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUTMUECKHUE PEILIETKH.
Annotponusi. AMOpQHbBIE BellecTBa.

Yucmoie gewgecmesa u cmecu. CMecu U XUMUYECKUE coeuHeHMs. ['oMoreHHble u reteporensnsle cmecu. MaccoBast 1 00beMHas A0 KOMIIOHEHTOB
B cMecu. MaccoBas 105151 npumeceil. Pemenue 3a1ad Ha MacCcoBYIO TOJIIO IPUMECE.

Hucnepcnvie cucmemor. Ilonsitue nucnepcHoil cucreMsl. JlucnepcHas ¢dasa u aucnepcronHas cpena. Kimaccudukanust TUCIEpCHBIX CUCTEM.

JemMoHcTpanuu. Mojens KpUCTaUIMYECKOW pemeTky xjaopuaa HaTpus. OOpasibl MUHEPAIOB ¢ MOHHOM KPUCTATUYECKONW PEIIeTKOM: KalbIuTa,
ranuta. Moienu KpUCTAUTMYECKUX PEIIETOK «CyXOro Jibaa» (WM Woja), anmasa, rpadura (nam kBapia). Mojaenb MOJISpHOTO o0beMa ra3oB. Tpu
arperaTHbIX COCTOSIHUS BOJIBI.

JlaGopatopuble onbIThl. 1. OmnpeneneHre CBOMCTB HEKOTOPBIX BELIECTB HAa OCHOBE THUIA KPUCTAUIMYECKOW pemeTku. 2. O3HaKoMIIEHHE ¢
KOJUICKLIMEW MOJMMEPOB, IJIACTMACC M BOJIOKOH U u3Aenuid w3 HuX. 3. JKecTkocTh BOAbL. YcCTpaHEHHE KECTKOCTH BOAbL. 4. O3HAKOMIIEHUE C
MUHEPAJIBbHBIMU BoAaMHU. 5. O3HAKOMJIEHUE C TUCTIEPCHBIMHU CUCTEMaMHU.

Tema 3. DeKTPOIUTHYECKAS U CCOHALIUS

Pacmeopwi. PacTBOphl Kak TOMOTEHHBIE CHUCTEMBI, COCTOAILIME W3 YaCTUI[ PACTBOPHUTEINS, PACTBOPEHHOTO BEIIECTBA U MPOAYKTOB UX
B3auMozecTBUA. MaccoBas [0JI1 paCTBOPEHHOIO BEIleCTBA. THUIIBI paCTBOPOB.

Teopusa snexmponumuyeckou ouccoyuayuu. IACKTPOIUTHI U HEIIEKTPOIUTHL. CTeneHb 3JIeKTpOoIuTUYecKoil aucconuanui. CuiabHble U ciiadble
AJIEKTPOJIUTHL. Y paBHEHHUS IEKTPOIIUTUIECKOM TUCCOLMALINN.

Kucnomsi B cBeTe TEOpUM 3IEKTPOIUTHUYECKON auccoruanu. OO6mue CBONCTBA HEOPraHWYECKUX U OPraHMYECKHX KUCJIOT. YCJIOBHS TEUCHHS
peakuuil MEXly MEKTPOJIUTAMU 10 KOHIIA.

OcHogaHus B CBETE TEOPUH JEKTPOIUTUUYECKON TUCCOMALINY, UX KIacCuUKalus 1 00IIre CBONCTBRA.

Conu B CBETE€ TEOPUHU HIICKTPOIMTUYECKOH IMCCOIMALUH, MX KIacCHPHUKamMsg M OOIIME CBOMCTBA. DJIEKTPOXUMHUUECKUI DSl HAMPSHKEHHUH
METaJJIOB U €r0 UCIOJIb30BaHUE /IJIsl XapaKTEPUCTUKHU BOCCTAHOBUTEIHHBIX CBONCTB METAJITIOB.

Tuoponus. Cnyuau runponusa cosieid. Peakiust cpenst (pH) B pacTBOpax ruipoin3yronInuxcst Coe.

JemouncTpanuu. VcrsiTanue pacTBOPOB 3JIEKTPOIUTOB M HEINIEKTPOIUTOB HA MPEAMET JTUCCOLMAIINU. 3aBUCUMOCTh CTENIEHH 3JEKTPOIUTHUECKON
TMCCOIMALIMU YKCYCHOM KUCIIOTHI OT pa3daBiieHus pactBopa. [Ipumeps! peakiuii HOHHOTO 0OMEHa, WAYIINX ¢ 00pa30BaHUEM OCaJKa, ra3a WK BOJBI.
XUMUYECKHE CBOICTBa KHCJOT: B3aUMOJIEUCTBHE C MeTajullaMH, OCHOBHBIMH UM aM(OTEpHBIMH OKCHJIAaMH, OCHOBaHUSMHU (IIeI0YaMU H
HEpAacTBOPUMBIMU B BOJI€), cOIsIMU. B3aumoielicTBrEe a30THON KUCIIOTHI C MEBIO.

JlabopaTtopHble onbIThl. 6. O3HaKOMJIEHUE ¢ KOJUIeKUIMend KUCIOT. 7. [lonydyeHne u cBoiicTBa HEPACTBOPUMBIX OCHOBAaHMM. 8. O3HaKOMJIEHUE C
KOJUIEKIIMeH ocHOBaHUU. 9. O3HaKOMJICHHE C KOJUIEKIIMEH MUHEpaioB, cojepkamux coiu. 10. VcnplTaHne pacTBOPOB KMCIOT, OCHOBAHUN W COJIEH
uHaukaropamu. 11. Paznuuneie ciydan rugponausa coneil. 12. 'maponnus XJIopHui0B U aleTaToB MIETOYHBIX METAILIOB.

Tema 4. Xumnueckue peakuuu. Bemecrsa

Knaccugpuxayusa xumuueckux peaxyuii. Peakiyu, uaymue 06e3 U3MEHeHHs cocTaBa BemlecTB. Kimaccuduxarys mo 4ucily ¥ COCTaBy pearupyronux
BELIECTB U MPOAYKTOB peakluu. Peakiuu pa3ioxeHus, COeIUHEHUs, 3aMellleHnss 1 oOMeHa B HEOpraHMYecKod XuMmuu. Peakiuu nmpucoeauHeHus,
OTILEIJICHUS, 3aMEIIEHHS 1 U30MEPU3ALIMU B OPTaHUYECKOW XUMUU. Peakiiny noauMepu3aly Kak YacTHBIN ciydaid peaklMii MprUCcCOeIMHEHMS.



Tennosotl 2¢pghexm xumuueckux peaxyuii. IK30- U SHAOTEPMUYECKHAE peaknuu. TepMOXUMUYECKHEe ypaBHEHHUS. PacueT KoIMYecTBa TEIUIOTH MO
TEPMOXUMHUYECKUM YPABHEHUSM.

Ckopocmb xumuueckux peakyuti. [IoHATHE O CKOPOCTH XMMUYECKUX peaklui, aHATUTHUYECKOE BhIpaKEHUE. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
KOHIEHTPALUK, 1aBJIE€HUs, TEMIIEPATYPbI, IPUPOBI PEATUPYIOIIMX BELIECTB, IIJIOLIAJAN UX COIPUKOCHOBEHUS. 3aKOH JIEHCTBYIOIIMX Macc.

Kamanus. Karanuzatopsl. Katanus. IlpumMepsl KaTaIUTHYECKUX MPOIIECCOB B MPOMBIIIJIEHHOCTH, TEXHUKE, ObITY. DEpMEHTHI U UX OTIUYUS OT
HEOPraHMYeCKUX KaTtanu3atopos. [IpuMeHeHne KaTain3aTopoB U (epMEHTOB.

Xumuueckoe pasnosecue. ObpaTUMble U HEOOpATUMBbIE peaKkU. XUMHUECKOE PAaBHOBECHE M CIIOCOOBI €r0 CMEUICHHsI Ha MpUMeEpEe MOIY4YEeHUS
aMMUaKa.

Oxucaumenvro-eoccmanosumenvhvie npoyeccvl. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb U BOCCTaHOBUTENb. OKHUCIEHHE U
BoccTtaHoBleHHe. COocTaBlIeHNUE YPaBHEHUH OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIX PEAKIIM METOIOM 3JIEKTPOHHOT O OanaHca.

Obwue ceoticmea memainnog. XUMHUCCKHE CBOMCTBAa METAJZIOB KaK BOCCTAHOBHUTENCH. B3anmomeicTBHEe METauIOB C HEMeETa/IaMH, BOJIOM,
KHMCJIOTaMHU U PAaCTBOPaMH cojied. MerainorepMus.

Koppo3susa memannog xak OKMCINTENbHO-BOCCTAHOBUTEINBHBIH Mpoiiecc. CriocoObl 3alIUThl METAJIIOB OT KOPPO3HUHU.

Obwue ceoticmea nHememannog. XMMUUECKHUE CBOMCTBA HEMETAJUIOB KaK OKHUCIHMTENeH. B3anuMoneiicTBue ¢ MeTaiaMu, BOJIOPOJIOM M JIPYTUMHU
HeMeTtaiamMu. CBoilCTBa HEMETaJUIOB KakK BOCCTaHOBHTeNeH. B3anmopeilicTBue ¢ MPOCTHIMU U CIIOKHBIMHU BellecTBaMH-OKHcIuTenaMu. OO1mas
XapaKTepUCTHKA TaJIOTE€HOB.

Onexmpoauz. O61mue cnocoObl NOTyYeHUSI METAUIOB U HEMETaNIOB. DJIEKTPOJIU3 PACTBOPOB M PACILIABOB AJIEKTPOJIMTOB Ha MpHUMEpE XJIOpHIa
HaTpUs. DIEKTPOIUTHUECKOE TOTyUeHHE amoMuHus. [IpakTnueckoe 3HaU€HNE AIIEKTPOJIU3a. | abBaHOIIIACTUKA U FalbBaHOCTETHSL.

3axnouenue. IlepcieKTUBBI Pa3BUTHS XUMUYECKON HAYKU U XUMUYECKOTO MMPOU3BOICTBA. XUMHUS U MPoOJIeMa OXpaHbl OKPYKAIOIIEH Cpebl.

JeMoHcTpanuu. DK30TEPMUUECKUE M DHIOTEPMUYECKHME XUMHUYECKHE peaklUM. TelioBble SBIEHHMS IPU PACTBOPEHHUU CEPHOM KHUCIOTHI U
aMMHUAYHON CeNUTpPhl. 3aBUCHUMOCTh CKOPOCTH pEaKUUU OT MPHUPOABI BEHIECTB Ha MPUMEpE B3aUMOJEHCTBUS PACTBOPOB PA3IMUHBIX KHCIIOT
OJIMHAKOBOM KOHIIEHTPAILMHU C OAMHAKOBBIMU KyCcOUKaMH (TpaHyjJaMH) IIUHKA U OJMHAKOBBIX KYCOUKOB pa3HbIX METAJIJIOB (MarHus, LIMHKA, JKEJIe3a) C
pPacTBOPOM COJITHOM KHCIIOTHI. B3aumoneilicTBHE pacTBOPOB CEPHOM KHCIOTHI C PAacTBOpaMHM THOCYIb(haTa HATPUS Pa3TUYHON KOHLIEHTPALUU U
TemnepaTypbl. Mojenp kunsimero ciosi. PasnoxkeHne nepokcuaa BoopoJia ¢ MoMoInsio Heopranudeckux karanmzatopoB (FeCls, KI) u npupomusix
O00BEKTOB, COAEPKAIIMX KaTajasy (Cblpoe Msico, kapTtodensb). [IpocTeiime oKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU: B3aUMOICHCTBYE LIMHKA C
COJITHOU KHUCJIOTOM 1 kene3a ¢ cyabdarom meau (II). Monens anextponusepa. Moaenb 371€KTpOIU3HOM BaHHBI JISl TIOTyUYEHUST ATFOMUHUS.

JlabopaTopHbie onbIThl. 13. [lonydeHune kucnopoja pasinokKeHHEM MEPOKCUIA BOAOPOJA ¢ MOMOLIbIO JUOKCHAA MApraHlla U KaTajasbl ChIPOrO
kaprodens. 14. Peakius 3amenieHust Meau xkeae3oM B pactBope cyibgara menu (I1). 15. [NonydyeHnue Bogopoaa B3auMOJEHCTBUEM KHCIIOTHI C ITMHKOM.
16. O3HakomieHHE ¢ KOJUTEKIMeH MeTaiioB. 17. O3HaKOMJIEHHE ¢ KOJUIEKIIMENW HEMETAJIOB.

IIpakTuyeckune padortwl. 1. Ilonydyenue, cobupanue M pacro3HaBaHHE ra3oB. 2. PemieHue sKCHepHMEHTalbHBIX 33/ad Ha WACHTU(DUKAIUIO
HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHUM.

INJIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA KYPCA XUMHUHN
Yuenuk oonocen 3namep:



* BaKHEHIIME XMMUYECKHUE IMOHSTHS: BEIIECTBO, XMMHMUYECKUH 3JIEMEHT, aTOM, MOJIEKYyJia, aTOMHasi M MOJIEKYJsIpHas Macca, MOH, aJlJIOTPOIHs,
M30TOIBI, XUMHUYECKasi CBA3b, 3JIEKTPOOTPHULATEIBHOCTb, BaJCHTHOCTb, BAJIEHTHOCTb, CTENEHb OKHUCIIEHHSA, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIN
00BEM, BelIeCTBa MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PAaCTBOPBI, AJIEKTPOJIUT M HEIIEKTPOJIUT, IIEKTPOIUTHYECKAs AUCCOLHAIIMS,
OKHCIIMTEIb U BOCCTAHOBUTEINb, OKUCIIEHUE BOCCTAHOBIIEHHE, TEIIOBOM 3(h(eKT peakuuu, CKOPOCTb XMMUYECKOH peakiuH, KaTalu3, XUMHUYECKOoe
paBHOBECHE;

* OCHOBHBIE 3aKOHBI XMMHH : COXPAHEHUSI MAacChl BELIECTB, IOCTOSHCTBA COCTABA, NEPUOJAUYECKUN 3aKOH;

* OCHOBHBIE TEOPUU XUMHU: XUMHUUECKON CBSA3H 3JEKTPOIUTUYECKOMN TUCCOLMALINY;

* Ba)KHEHIME BEIIECTBA W MaTEpUajbl: OCHOBHBIE METaJUIbl U CIUIABBI, CEpHas, COJIAHAsA, a30THAas, KHUCIOTHI, IIENOYM, aMMHMAK, MHUHEpaJIbHbIE
yaoOpeHus;

Yuenuk oonocen ymems:

* Ha3bIBaTh U3YyYCHHBIC BEUIECTBA 110 «TPUBUAIIBHONY WIM MEXAYHAPOJHOW HOMEHKIIATYPE;

* OIPEAEIIATH: BAJIGHTHOCTh U CTENEHb OKUCICHHUSI XMMUUYECKHUX JIEMEHTOB, TUIl XUMUYECKOM CBA3M B COCIUHEHUSX, 3apsil MOHA, XapaKTep CpPelbl B
BOJHBIX PaCTBOpPaxX HEOPraHMYECKUX COCAUHECHUAX, OKUCIUTENb U BOCCTAHOBUTEIIb;

* XapaKTEepPH30BaTh: JIEMEHTHl MaJbIX MEpUOJ0B MO uX nojoxkeHuto B IICXD; obume XxuMuueckue CBOMCTBA METANIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCINHEHUM;

* OOBSCHATH: 3aBHCHMOCTh CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHUS; MPUPONY XMMHUYECKOH CBA3M (MOHHOW, KOBAJICHTHON, METAJUTMYECKON),
3aBUCUMOCTh CKOPOCTH XMMHUUYECKOH peakIMU U MOJOKEHHUS XUMHUUECKOr0 paBHOBECHUS OT PA3JINYHBIX (PAKTOPOB; OOBACHEHUS XUMHUECKUX SBJICHUMH,
MPOUCXOJIAIINX B IPUPOJE, OBITY M HA TIPOU3BOJICTBE;

* BBINOJIHATh XUMUYECKHUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIINX HEOPTAHUYECKUX BEILECTB;

* TPOBOAUTH CAMOCTOSTENILHBIA TMOUCK XUMHUYECKOW HH(POPMALUMU C HUCIOIB30BAHHEM DPA3JIMYHBIX MCTOYHUKOB (HAYUHO-TIOMYJISPHBIX W3JaHHA,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HMCMOJIb30BaTh KOMIBIOTEPHbIE TEXHOJOTHMHM AJ1 00pabOTKM M Hepeauyd XUMHYECKOH
MH(OPMAIINY U €€ TIPEICTABICHUS B Pa3IMYHBIX (opMax;

UCROIb306aMb NPUOOPEeMERRbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAMEeIbHOCIU U NO6CEOHEGHOU HCUSHU ONA:

e OOBSCHEHMS XUMHUUYECKUX SBICHHA, MPOUCXOASIIUX B IPUPOIE, ObITY, HA IPOU3BOICTBE;

e BKOJOTMYECKHU IPaMOTHOTO MOBEJCHUS B OKpY’KaloLIeil cpee;

e  OLEHKH BIMSHUS XUMHUYECKOTO 3arPsA3HEHUS OKPYKAIOIIEH CPellbl Ha OpraHU3M 4eJI0BEKa U JPYTHE KUBBIC OPraHU3MBI,

e 0e30macHOro o0palieHus C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBaHUEM;

e IPUrOTOBJICHHE PACTBOPOB 3a/IaHHON KOHLIEHTPAIMU B OBITY M Ha MPOU3BOJCTBE.

e OIpEeNETeHHs] BO3SMOXHOCTU MPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B PA3IMUYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBUM;

e 0e3omacHOTO OOpaIIeHUs C TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMHU, JIA0OPATOPHBIM 00OPYIOBAHHEM;

e IIPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHLIEHTPAIIUH B OBITY ¥ Ha TIPOU3BO/ICTBE;

e KPUTHYECKOW OLIEHKHU JIOCTOBEPHOCTU XUMHUUECKOH MH(POPMAIINHU, TIOCTYIAIOIIEH U3 pa3IMYHbIX HCTOYHUKOB.



HOPMbI U KPUTEPUU OLIEHUBAHUA
Pe3ynpraThl 00yueHUs] XMMMU JIOJKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM MpeaMeTa U TPeOOBAaHUSM K €ro YCBOCHHIO.
Pe3ynbratel 00yueHHMs OLiEHMBalOTCA MO MATHOAUIbHON cucteMe. [Ipu oOlLieHKe YYWUTBHIBAIOTCS CJENYIOIIME KaueCTBEHHBIE MOKa3aTesn
OTBETOB:

. r1youHa (COOTBETCTBHE M3YUYECHHBIM TEOPETUUECKUM 0000IICHUSIM);
. OCO3HAHHOCTH (COOTBETCTBHE TPeOYeMBIM B MpOTrpaMMe YMCHHSIM MPUMCHSTH IMOJYYCHHYIO HHPOPMAITHIO);
. MOJIHOTA (COOTBETCTBHE 00BEMY MTPOTrpaMMBbI M HHPOPMAINH YICOHUKA).
[Tpu o1ieHKEe YYUTHIBAIOTCS YUCIIO U XapaKTep OMMUOOK (CYIIeCTBEHHBIC WM HECYIIECTBEHHBIE).
Cy1iiecTBeHHbIE OIIMOKHU CBSI3aHbI c HEJIOCTaTOYHOMN TTyOMHOM u OCO3HAHHOCTBIO OTBETa
(mampumep, YUEHUK HEMPABUIEHO yKazan OCHOBHBIC MIPU3HAKH TIOHSITHIA, SIBIICHUH, XapaKTepHBIC
CBOICTBa BEIIECTB, HEIPaBUJIBHO chopMynupoBai 3aKOH, MIpaBUIIO u T.IL. WIH YUEHUK HE cMor

MPUMEHUTh TEOPETHUYECKHE 3HAHUS il OOBSCHEHUS W TPEJCKA3aHUs SIBICHUH, YCTAaHOBIEHUS MPUYMHHO-CIEJACTBCHHBIX CBS3€H, CPAaBHEHHS U
KJIacCU(UKAIMH SIBJICHUH U T. I1.).

HecymectBennsie OINOKH OTIPEICIIIOTCS HEMOJIHOTOMN oTBETa (Hammpumep, VITyIICHUE u3 BUJIA KaKoro-
aubo HexapakTepHoro ¢akra IpH OINUCAaHUM BellecTBa, Mmporecca). K HUM MOXHO OTHECTH OrOBOPKH, ONHUCKH, [OIMYIICHHBIE IO
HEBHUMATEJBHOCTH (HAIIPUMeEp, HA J1Ba U 00Jiee ypaBHEHUS PEAKIIMI B IOJITHOM HOHHOM BHJIC JIOMYIIIEHA OJIHA OITMOKA B 0003HAUCHUH 3apsiia HOHA).

Pesynbratel 00y4yeHHs TMPOBEPAIOTCS B MPOILECCE YCTHBIX U IMHCHMEHHBIX OTBETOB Y4YalllUXCsl, a TakXKe MpPU BBINOJIHEHUH UMHU
XUMHYECKOTO IKCIIEPUMEHTA.

OueHka TeopeTHYECKHX 3HAHUI

Ommemxa «5»:

OTBET TMOJHBIA U MPaBWIbHBIA HAa OCHOBAHMU W3YUYEHHBIX TEOPHIi; MaTepHall M3JI0XKEH B OMPECICHHON JOTHYECKOW MOCeI0BaTEIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSITEITHHBIN.

Ommemxa «4»:

OTBET TTOJIHBIN U IIPaBUJIbHBIN Ha OCHOBaHWUU U3y4YCHHBIX TEOPUH;
MaTepuan HM3JI0KEH B OINpEAENICHHOW JIOTMYECKOM IMOCIe0BaTeNbHOCTH, MPU 3TOM JOIMYIIECHbI

JIBE-TPHU HECYIICCTBCHHBIC ONIMOKH, UCIIPABJIICHHBIC 110 TPSOOBAHHUIO YIUTEJIS.

Ommemka «3»:

OTBET TIOJHBIA, HO MPH ITOM JOMYIICHA CYIIECTBEHHAs OMIMOKA WM OTBET HEIOJHBIA, HECBA3HBIN.

Ommemka «2»:

pu OTBETE 0OHapYKEHO HETTOHMMAaHHE YUanmMcst OCHOBHOTO Co/IepKaHus y4eOHOT0 Marepuana
WIH JOMYIIEHBl CYIIECTBEHHBIC OIIMOKH, KOTOpPHIE YYalIUICS HE MOMKET HCIPABUTh MPH HABOMISIIUX BOMPOCAX YUUTEIS.

Ommemxa «1»:

OTCYTCTBHE OTBETA.




OueHka IKCIEPUMEHTAIBHBIX YMEHHUIt
OrneHka CTaBUTCS HA OCHOBAHUU HAOIIOICHHS 32 YYallUMCS U IUCbMEHHOTO OTYETa 32 paboTy.
Ommemka «5x».
pabora BBIIOJIHEHA IIOJIHOCTBIO u MPAaBUIIBHO, clieIatbl MIPaBUIIbHBIC HaOJIIOIEHUS 51 BBIBOJIBL;
SKCIIEPUMEHT TMPOBEJCH 110 IUIAHY C YY4eTOM TEXHUKH O€30MacHOCTH W TpaBWJ pabOTBI ¢ BEIIECTBAMH W 00OPYIOBAHHEM;
MPOSIBIICHBl OPTaHU3AIMOHHO-TPYJOBbIE yMEHHUS (TIOJACPKUBAIOTCS YHCTOTa pabodyero Mecra M MOPSIOK Ha CTOJE, SKOHOMHO HCIONb3YIOTCS

PEaKTUBBI).
Ommemxa «4»:
pabota BBIIIOJIHEHA MpaBUIIBHO, CleJIaHbl MIpaBUJILHBIC HaOJIro e HUA u BBIBO/JIBL, HO npu 3TOM

HKCIIEPUMEHT MPOBEJCH HE TOJHOCTHIO WM JOMYIIEHHI HECYIIECTBEHHBIC OMIMOKU B paboOTe ¢ BElIECTBAMHU M 00OPYAOBAHUEM.

Ommemxka «3»:

pabora BBHITIOJTHEHA MIPABUIILHO HE MeHee qem HATOJIOBUHY WA JOTTyIIIeHA CyILIECTBEHHAS omuoKa
B X0J1e IKCIICPUMEHTA, B 00BSICHEHUH, B odopmIIeHUH paboTHI, B COOJIIOICHUHT paBuJI TEXHUKH
Oe3omacHOCTH TpH paboTe ¢ BEmIeCTBaMU M 00OPYJOBaHHMEM, KOTOpas HCIPABISICTCS MO TPEOOBAHUIO YUHTEIIS.

Ommemxka «2»:

JOTYIIEHBI 1B (m Oonee) CYILIECTBCHHbBIE OIIMOKHU B X0J1e AKCIEPUMEHTA, B 00BsICHEHUH, B
oopmiieHnn PabOTHI, B COOJIIOIEHUU TMPABUJI TEXHUKU OE30MACHOCTH IMpHU paboTe C BelecTBaMU U 00OpYyIOBaHUEM, KOTOPBIC yUallWiics He
MOJKET UCTIPABUTh JaKe MO TPEOOBAHUIO YUUTEIIS.

Ommemka «1»:

paboTa He BBIMIOJIHEHA, Y YYAIIerocs OTCYTCTBYIOT DKCIIEPUMEHTATbHBIC YMCHHUS.

OueHka ymMmeHHUil pemiaTh 3KCIEePUMEHTAIbHbBIE 3212491

Ommemka «5».

IIJIaH PEIICHUs] COCTABIJICH MIPABUIIBHO; TPABUIILHO OCYIIECTBIIEH MO00p XUMHUECKHX PEaKTUBOB H 000PYI0BaHUS; JAaHO MOJTHOE OOBSICHCHHE
M CICIAHBI BRIBOJBI.

Ommemka «4»:

IJIaH PEIICHUS] COCTaBJICH MPAaBWJIBHO; MPABHJIBHO OCYIECTBIICH MOJ00p XUMUYECKUX PEAKTHUBOB M 00OPYIOBAHUS, NMPU STOM JOIYIICHO HE
0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUU M BHIBOJIAX.

Ommemka «3».

IUIaH pelIeHHs] COCTaBleH MPaBUIBHO, MPAaBUIBHO OCYIIECTBICH MMOAOOpP XUMHYECKHX pPEaKTUBOB M O0OpYIOBaHHS, HO JOIYIIEHA
CYIIIECTBEHHAs OIIMOKA B O0BSICHEHUHU U BBIBOJIAX.

Ommemra «2»:

JOTyIIeHbl JBe (M OoJyiee) CyLIECTBEHHbIE OMIMOKM B IUIAHE pEHIeHHs, B MOJ00pe XMMHUYECKHX PEAKTHUBOB M OOOPYIAOBAaHMS, B
O0OBSICHEHUH U BEIBOJAX.




Ommemxa «1»:
3aJjaua He pelicHa.

Ouenka yMeHUH peliaTh pacuyeTHbIE 3a1a4UH

Ommemka «5»:

B JIOTUYECKOM PACCYKJICHUU 1 PEIICHUH HET OMIMOOK, 3a7a4a pelieHa paiMoHaIbHBIM CIIOCOOO0M.

Ommemka «4»:

B JIOTUYECKOM PACCYXJCHUH WM PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada peIIeHa HepalmOHAIBHBIM CIIOCOOOM HIIA JOMYIIECHO
He 0osiee TBYX HECYIIECTBEHHBIX OIIHNOOK.

Ommemka «3».

B JIOTHYECKOM PACCYKJICHUHU HET CYIIECTBEHHBIX OIIUOOK, HO JOMYIICHA CYIIECTBEHHAs OMMOKA B MAaTEMAaTUYECKUX pacdeTax.

Ommemka «2».

MMEIOTCS CYIIECTBEHHBIC OIIUOKHU B JIOTHUECKOM PACCYKICHUH U PEIICHUU.

Ommemka «1»:

3a/1aua He pelleHa.

OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT
Ommemka «5».
OTBET MOJIHBIA U MPAaBUIIbHBIN, BO3MOXHA HECYIIIECTBEHHAS OIIMOKA.
Ommemka «4x».:
OTBET HETOJHBIN WJIM JOMYIIEHO He 00JIee NBYX HECYIIECTBEHHBIX OIINOOK.
Ommemka «3».
paboTa BBINTOTHEHA HE MEHEE YeM HAITOJIOBHHY, JAOIYIICHA O/THA CYIIECTBEHHAs OIMOKa U IBE-TPU HECYIIECTBEHHBIE.
Ommemka «2x».
paboTa BBINTOTHEHA MEHEE YeM HATIOJIOBUHY MJIU COJICPKUT HECKOIBKO CYIECTBEHHBIX
OIIOOK.
Ommemka «1»:
paboTa HE BBINOTHEHA.
[Tpu orieHKe BBHIMOTHEHHUS MMCEMEHHOW KOHTPOJIBHOU PaboThl HEOOXOUMO YUUTHIBATh TPeOOBaHUS €AMHOTO Opdhorpaduyeckoro pexxuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO PA0OTY KOPPEKTUPYET MPEAIISCTBYIOIIHE OTMETKH 33 YeTBEPTh, MMOIYTOIHE, TO/I.




KAJEHJAPHO-TEMATHYECKHM IIJIAH 11 KJIACC
BA30OBbIN YPOBEHD (1 YAC B HEJIEJITO/ 34 YACA)

Ne | Tara | Tema ypoka OcHOBHOE coziepKaHue, XapakTepucThka KonTtpo
TEPMUHBI U TIOHATHUS BUJIOB JI€ATEITLHOCTH
Ilepnoauyeckuii 3aK0H M CTpOeHHe aTOMa3 4
1 Crpoenue aToma. SAnpo u snexTpoHHas obonouka. | OcBaWBaIOT COBPEMEHHBIE TPEICTABICHUSI O CTPOSHUH aTOMOB. 3HAIOT O ¢dpoHTa
DNEeKTpOHHAas DIIEKTPOHBI, TPOTOHBI U CYIIHOCTHU TIOHATHUSA 971eKMPOHHASL opoumav, GopMbl opouTaseil, B3auMoCBsI3b WHJUBH
o0oJouKa. HEUTPOHBI. MUKpOMUD U HOMEpa YPOBHSA U 3HEPTUH 3J1eKTpoHa. COCTABISAIOT 3JIEKTPOHHBIE (POPMYIIBI
HNuctpykrax o Th. Makpomup. Jlyanusm yacTtuil aTOMOB
MHUKpOMUpa
2 OcobeHHoctr OcHoBHbIE NpaBuiIa 3anoyHeHus | [lpencTaBigroT ClIoXkHOE CTPOEHUE aTOMa, COCTOSIIIETO U3 AApa U SJIEKTPOHHOU ¢bpoHTa
CTPOECHUS AJIEKTPOHAMH DHEPTeTHUYECKUX | 0000uku. HaxoaaT B3auMOCBS31 MEXKIY MTOJIOKEHUEM IJIEMEHTA B WH/IUBU
3JIEKTPOHHBIX YpOBHEU. DIIEKTpOHHAS ITepuonmueckoit cucreme /. 1. MenaeneeBa u CTpOEHHEM €TI0 aTOMa.
o0oJt0ueK KJIacCU(PUKAIHS DTIEMEHTOB. -, | COCTaBISAIOT SJEKTPOHHBIC U ANEKTPOHHO-Tpaduueckue hopMyiTbl aTOMOB S-, p-
MEePEXO0IHBIX p-, d-, f~cemeiicTBa , d- U f-3IIeMEHTOB
3JIEMEHTOB.
Opb6uranusu p
3 [Tepuonnueckuit [lepuoguyeckuii 3aK0H 1 3HaIOT CMBICH ¥ 3HauYeHue [leproauyueckoro 3aKkoHa, TOpU30HTAIbHbIE U ¢dbpoHTa
3aKOH U cTpoeHue aroMa. Gu3nuecKuit BEpPTUKAJIbHBIE 3aKOHOMEPHOCTH M MX MPUYHUHBL. J[aI0T XapaKTepUCTUKY WH/IUBU
[lepuonnueckas CMBICJI IOPSIKOBOI'O HOMEpaA 3JIEMEHTa Ha OCHOBAHMHM €ro nojoxkeHus B [leprnoanyeckoit cucreme
CHUCTEMa XUMUYECKUX | 3JI€eMEHTa U COBPEMEHHOE
3JIEMEHTOB onpenenenue Ileprnoanyeckoro
Menneneena 3akoHa. [[pruunHbI U3MEHEHUS

METAJNINYECKUX U
HEMETAJUIMYECKUX CBOWCTB B
nepuoaax M B Ipymmax.
ITonoxenwne Bomopoaa B
Ilepnonnueckoi
cucreMme.lIpeanocsuikn
OTKPBITHSI, OTKPBITHE, IIEpBas
bopMynupoBKa
Ilepnoguueckoro 3akoHa. Criop




O IPUOPUTETE OTKPBITHS
[lepuoanueckoro 3akoHa

Crtpoenue BemecTBa7 4

XUMHUYEeCKas CBSA3b. NonHas xumuyeckas CBs3b. 3HAKOMSATCS C KIacCU(PUKAIMEH TUIIOB XUMUYECKON CBA3U U XapaKTEPUCTUKOM MPOBEP
HNonnas u KoBanentHas xummuueckas CBsI3b | KaKJI0TO U3 HUX pabota
KOBAJICHTHAS U ee KiaccuduKaiys: noyuspHas

Y HEMNOJIIpHAs KOBaJICHTHAsI

CBSI3U.

IIepexon omHOrO BHIA CBA3U B

npyroi. PazHbie BUIbI CBSI3U B

OJIHOM BEILIECTBE
Merannuueckas u Meramnueckas ¥ BOAOpPOJHasA | XapaKTepU3yrOT CBOMCTBA BEILIECTBA MO TUITY XUMHUUYECKOU CBSI3H ¢bpoHTa
BOJOpPOJHAs XUMHYECKHE CBA3U. Enunas WH/IUBU
XUMUYECKUE CBS3HU. NPUPOJA XUMHUUECKUX
Enunas npupona cBs3el.Poss BOIOpPOIHOM CBA3M
XUMUYECKHX CBSI3er B () OPMUPOBAHUU CTPYKTYP

OMOI0JIMEPOB
Bemectsa Kpucrannuueckue pemerku OcBanBarOT XapaKTEPUCTUKU BEIIECTB MOJIEKYIISIPHOTO U HEMOJIEKYIISIPHOTO ¢dpoHTa
MOJIEKYJISIPHOTO U BEIIIECTB C PA3JIMYHBIMU TUIIAMH | CTPOCHUS. XapaKTEPU3YIOT CBOKMCTBA BEIIECTBA M0 TUITY KPUCTATUTMYECKOU VIH]INBY
HEMOJIEKYJIIPHOTO XUMHUYECKOH CBS3H. AMOp(hHOE | pemeTKu
cTtpoeHus. Tumsl COCTOSIHME BEIIECTBA
KPUCTAJTUYECKUX
pELIETOK.

JlaGopatopHas paboTa
Nel Onpenenenue
CBOMCTB HEKOTOPBIX
BEIIIECTB Ha OCHOBE
THIIA
KPUCTAJUTMYECKOM
pemetku. Ne2
O3HaKOMIJICHHE C
KOJIJICKITUCH
MOJIMMEPOB:




MJIACTMACC M BOJIOKOH
U U3JeInuil U3 HUX.
HNuctpykrax o Th.

CocTaB BelecTB. XUMUYECKUI COCTaB BELIECTB. 3HAKOMSTCS ¢ IPUYMHAMHU MHOTO00pa3usl BEIECTB. 3HAKOMSTCS C BKHEHIIUMHU | CAaMOCT
[Tpuuune [TpuunHBl MHOTOOOpA3Us (G yHKIIMOHATBHBIMU TPYIIIAMU pabora
MHOT'000pa3us BEILIECTB: TOMOJIOTHS,

BEIIIECTB U30MEPHsI, aJUIOTPOIHS

8 UYucTele BemecTsa u YucThle BelecTBa U CMECH. OcBauBarot 3axoH [leproanueckoi CUCTEMBI, CIOCOOBI pa3/eIeHNsl CMeceil. ¢dpoHTa
cmecu. CocraB Crioco0bI pazzienieHust CMeceii: BBIuuciisitoT MaccoByto U 00bEMHYIO 0T KOMIIOHEHTa B CMECH WH/IVBY
cMmecell. Paznenenue (buIBTPOBaHKE, OTCTAUBAHHE,
cMmeceil. BBIMIApUBaHUE, XpoMaTorpadus
JlabopaTtopHas pabota | u np. Pazpymenue
Ne3 JKecTkocTb BOABI. | KpUCTAIIIMYECKON PEILIETKH.

Ycrpanenue Hudbdy3us
KECTKOCTHU BOJABL. Ned,
O3HakoMIIEHHE C

MUHEPATbHBIMH

Bojamu. HCTpyKTax

no Th Ha pabouem

MeCTe.

9 Hctunnubie pacTtBOphl. | PacTBOpUMOCTD. 3Ha0T GU3NYECKYIO U XUMHUYECKYIO TEOPHH PACTBOPOB. BRIUKCISAIOT MacCOBYIO ¢dbponTa
Crioco6s! Beipaxkenus: | Knaccudukanus BemecTs mo JIOJTIO BEIIIECTBA B PACTBOPE WH/IVBH
KOHLEHTpaluu pactBopuMocTH. VICTHHHBIE
pacTBOpOB pactBOpbl. CriocoOb!

BBIPXCHHS KOHIICHTPAIHH
pactBOpoB. MaccoBas 10
PacTBOPEHHOTO BEILIECTBA.
MonsipHast KOHLIEHTpauus
BEIIIECTBA B pacTBOpe. ['uipaTel
U KPUCTAJUIOTHIPATHI

10 JucnepcHele Onpenenenue u knaccudukanus | 3HaKOMATCS € ONpeeTeHUeM U KilacCUpUKauei TUCIIePCHBIX CUCTEM, ¢bpoHTa
cucteMbl. Komutonnpsl | aucniepcHbIX cucteM. VICTUHHBIE | TOHSATHIMHU UCUHHbIE Y KOJLIOUOHble PACTBOPHL. 3HAKOMATCS ¢ 3 deKkTom WH/IVBH

(30,11 ¥ TeIH).

H KOJUIOMJIHBIC paCTBOPLI.

Tunnang




JlaGopaTopHasi pabota
No5 O3nakomiienue ¢
JTUCTIEPCHBIMU
CUCTEMaMH.
HNuctpykrax o Th Ha
paboyem MecTe.

3HaueHne KOJIONIHBIX CHCTEM
B JKM3HH Y€JIOBEKA.
Crnenuduyeckre CBOMCTBA
KOJUIOMIHBIX CUCTEM

DJIEKTPOJUTHYECKAS JUCCOUMANMSAO U
11 DNEeKTPONUTHYECKAsT | DIIEKTPOIUTHI U 3HAKOMSITCS C MOHITUSIMHU 91eKMPOAUMbL U HEINEeKMPOaUMbl, IPUMEPAMHU ¢dpoHTa

JUCCOLUALIUS. HEAJIEKTPOJIUTHI. CUJIBHBIX U CJIA0BIX AJIEKTPOIUTOB. 3HAIOT O POJIH BOIBI B XUMHUYECKUX PEAKIUAX. | HHIHBH
Peakiyu nonnoro DJIEKTPOIUTHYECKAS 3HAIOT CYIIHOCTh MEXaHW3Ma JTUCCOIMAIlMU. 3HAKOT OCHOBHBIE TTOJIOKEeHUS T
oOMeHa. nucconuanus. Teopust
JlaGopaTopHasi paboTa | 3JIEKTPOIUTHIECKOM
No6 Oznakomiienue ¢ | auccormanuu (TO1).
KOJUIEKIIMEN MexaHu3M OUCCOIHAIINN
OCHOBaHUH. BEILECTB C Pa3IMYHBIM TUIIOM
Hucrpykrax o Th Ha | cBs3u. CuiibHBIC U ci1abble
pabouem mecre. ANEeKTPOJINTEL. OCHOBHBIE

nojoxenus TO/I.

KauecTBeHHbIE peakiuu Ha

HEKOTOpbIe HOHBI. MeTOo1bI

OTpeIeNICHUsT KUCIIOTHOCTH

cpenbl. Peakiuu runpatanyu

12 I'maponns [lonsitue euopoaus. I'uaponus 3HAKOMSATCS C TUTIAMH THIPOJIN3a COJICH M OPTaHNUECKUX COSTUHEHUIN ¢dbponTa

HEOPraHUYECKUX U OpPraHWYECKHUX BEILECTB. WH/IVBH
OpraHUYECKUX buonornueckas pois rumponsa
COCIUHEHUH. B OpraHu3Me yenoBeka. Peakuuu

JlaGopaTopHasi pabota
Ne7 Paznuunblie
CJIy4au TUIpOoJIn3a
coseit. Ne8 I'mapoins
XJIOPUJIOB U all€TaTOB
IIEJIOYHBIX METAJIIOB.
Huctpykrax o Th Ha

THIPOJIN3a B MTPOMBIIIJICHHOCTH.
IMunponus kapobuos,
CUITUIUA0B, pochuaoB




pabouem mecTe.

13 Cpena BOgHBIX IMunponus conelt. Paznuuneie CocTaBir0T ypaBHEHHUS I'HIpou3a coiiel (1 cTyneHs), onpeensoT XapakTep CaMOCT
pacTBOpPOB. MyTH MPOTEKAHUS THAPOIN3a cpenbl pabora
Bonopoansrit COJIEM B 3aBUCUMOCTH OT UX
MOKa3aTeJb. cocrtaBa. Jluccoruariysi BOJbI.

JlaGopaTtopHast pabota | BomopoaHblil moka3areins
Ne 9 McnbiTanue

pacTBOPOB KHUCJIOT,

OCHOBaHMU U COJIEN

WHJUKATOPaMHU.

HNucrpykrax no Th Ha

pabouem MmecTe.

14 OxuciuTenpHo- OxuciuTeNnbHo- 3HaKOMSATCS C ¢bpoHTa
BOCCTaHOBUTEJIbHbBIE BOCCTAHOBUTEJIbHbIE pEAKIIUU MOHSTUSIMH OKUCTIUMEIb, 80CCMAHOBUMEIb, OKUCTIEHUe, 80CCMAHO0GIeHue. 3HAIOT | UHAUBHY
pEaKUHH. (OBP). Okucnenue u otiinuusi OBP ot peakuuii nvonnoro oomena. CocrapisitoT ypasHeHusi OBP
JlaboparopHas paboTa | BocctaHoBieHUE. OKUCIUTENIN U | METOJIOM 3JIEKTPOHHOT0 OanaHca
Nel0 Peaxnust BoccTtaHoBuTe M. CocTaBiIeHUE
3aMeIIeHUs MeaU ypaBaenuit OBP meToom
KEJIE30M B PaCTBOPE | AJIEKTPOHHOrO OanaHca.
cynbdara meau (II). DIIEKTPOIN3 PACTBOPOB U
Nell Ilonyuyenue pacIIaBoB
BOJIOpOAA
B3aUMO/JICVICTBUEM
KHCIIOTHI C IIMHKOM.

Nucrpykrax no Th Ha
pabouem mecrte.

15 O0o00611IEHNE U CTpoeHue BellecTBa, 3HAIOT HOHATHS 8eULECNBO, XUMUUECKULL CaMOCT
cucTeMaTu3anus XUMUYECKasl CBA3b, eMenm, amom, MOJIeKYId, JIeKMpoompuyameIbHOCyb, 8aleHMHOCMb, cmeneHy | paboTa

MaTepuaa 1o TeMe:
«OO01as XuMus»

KPHUCTaJNINYECKUE PEIIETKH,
IIOJIUMEPBI, UICTUHHBIE U
KOJIJIOUJHBIE pacTBOPBI. THIIbI
XUMUYECKHUX PEAKIIUM.
CKOPOCTh XMMHYECKUX

OKUCTIeHUsL, 8eUeCmB8a MOJIEKYISIPHO20 U HEMONEKVIAPHO20

cmpoenus, kiaccuguxayusn xumuveckux peakyuti, T3/]. OOBbSACHIIOT
3aBHCHUMOCTh CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHHUS, IPUPOAY XUMUUYECKOM
CBSI3U




peaxkuumii. ['maponus

16 Kontponsnas padora | Konrponsnas padora Ne 1 mo [TpoBoasT peduiekcuio COOCTBEHHBIX JTOCTHKEHUH B TO3HAHUM CTPOCHUS aToMa,
Ne 1 o Teme: Teme: «TeopeTudyeckre OCHOBBI | CTpOEHUS BellecTBa. AHAIMZUPYIOT PE3YNIbTaThl KOHTPOIBHOU PabOTHI U
«Teopetnyeckue o0mIel XUMUN» BBICTPAUBAIOT IyTH JOCTUKEHHUS KEITAEMOI'0 YPOBHSI YCIIEILIHOCTH
OCHOBBI 00111E1
XUMUD)
| Xumunueckne peakuuu. BemecrsalS u
17 Amnanu3 koHTposibHOU | Kimaccudukarus XuMu4ecKux 3HaI0T, KaKue MPOIIEeCChl HA3BIBAIOTCS XUMHUUYECKUMHU PEAKIUSIMH, B UeM UX CyTh. | (hpoHTa
paboTHlL. peakLuii: 0 YUCIIy U COCTABY YcTaHaBIMBAIOT MIPUHAICKHOCTh KOHKPETHBIX PEAKIIMNA K Pa3TUYHBIM THIIAM 10 | WHAMBH
Knaccudukanus pearupyronmx BeecTs; Mo Pa3IMYHBIM NMPU3HAKAM KJIacCU(UKALIUN
XUMHAYECKHUX PEakluil | M3MEHEHHIO CTeTIeHeiH
B OPraHUYECKOH U OKHCJICHHUS JJIEMEHTOB,
HEOpraHU4eCKOn 00pa3yroIyX BEIIECTBA; 110
xumud. TernoBoit TerioBoMy 3¢ deKrty; mo
s dexT xumuueckoir | azoBomy cocraBy
peakuuu pearupyronmx BemecTs; Mo
Y4YacTHUIO KaTajau3aTopa; 1o
HanpasneHuto. Knaccudukanus
110 ME€XaHU3MYy (paJuKajabHbIC U
HOHHBIE); 110 BUly SHEPIUH,
MHULAAPYIOLIEN PEAKLIUIO
(poToxumuueckue,
paaualoHHBbIE,
JNEKTPOXUMHUYECKHE U
TEPMOXHUMHUYECKUE)
18 Ckopoctb CKopoCTh TOMOT€HHBIX U 3HAKOMSTCS C IOHATHEM CKOPOCHb XUMUYECKOU peakyuu. 3HAIOT (HaKTOPHI, ¢bponTa
XUMHUYECKON peaKIMK | FeTepOTreHHBIX PEeaKIIHii. BJIUSIIONINE Ha CKOPOCTh peakinii. 3HAKOMSATCS C TIOHATUEM O KaTaJu3aTope U WH/IVBH

DHeprus akTuBanuu. Biausinue
pa3INyYHbIX (AaKTOPOB Ha
CKOpPOCTb XUMHYECKOW PEAKIUU:
MPUPOJBI U KOHLIEHTPALUU
pearupyromux BeIecTs,
TJIOIIAM CONPUKOCHOBEHMS

MEXaHHU3ME €ro JIeHCTBUS. 3HAKOMSTCS ¢ (pepMeHTaMu-OnoKaTan3aTopaMu




pearupymomux BelecTs,
TEMIIEPATYPBHI, KATaJIN3aTOPOB.
["'oMOreHHbIi ¥ TeTePOreHHbIN
katanu3. CpaBHEHHE PEPMEHTOB
C HEOPTaHUYECKUMU
KaTaJanu3aTopaMu

19 O6patumocThb OO6patumbie U HEOOpaTUMBIE 3HaKoMsITCS ¢ KiaccupuKaluen XUMUYECKUX peakiuit (o0paTumeie U ¢dbpoHTa
XUMUYECKUX PEaKLUN. | XUMUYECKHE pPEeaKIuu. HEOOpaTUMBbIE), MOHATHEM XUMUUECKOe PAGHOBecHe U YCIIOBUSIMU €T0 CMEILIEHUS | WHIUBU
XUMHUYECKOE XUMHUYECKOE PAaBHOBECHE.
paBHOBECHE U VYcnoBus cMeleHus
CHOCOOBI €ro XUMHUYECKOTO PAaBHOBECHS.

CMeIIEHUS [Tpunnun Jle Hatense. 3akoH
JEUCTBYIOLIMX MaccC AJIs
PaBHOBECHBIX CHUCTEM.
Koncranra paBHOBecHst

20 Knaccudukauus u [IpocThie U ClIOKHBIE BEIECTBA. | 3HAKOMSATCS ¢ BAXKHEUIIMMHU KJIACCAMH HEOPTAHUYECKUX COCUHEHUN. IIPOBEP:!
HOMEHKJIaTypa Oxcuppl, uX KiaccupuKamms; OnpenensoT NPUHAIICKHOCTD BEMIECTB K Pa3IMYHBIM KJlaccaM HeOpraHU4ecKux | pabota
HEOpPraHNYECKHUX TUAPOKCUABI (OCHOBaHUS, COeIMHEHUN
COCIMHEHUI. KHUCJIOPOJICOAEPKALLIE
JlaGopaTopHas paboTa | KUCIOTHI, aM(pOTEpHBIE
Nel2 O3nakomnenue ¢ | ruapokcust). Kucnotst, nx
KOJUIeKIIUen KJaccuuKalus; OCHOBaHUS, UX
MeTajioB. Nel3 KJIacCU(PUKALIMS; COTU, UX
O3HakoMJIEHHE C knaccudukanusd. [lonarue o
KOJUIEKIUEH KOMIUIEKCHBIX COJSX
HEMETAJIJIOB.

HNucrpykrax no Th Ha
paboueM mecre.

21 Metaiuibl 1 ux [Tonoxenue meramioB B [ICXD | 3HatOT OCHOBHBIE METAJUIBI, UX OOIIHME CBOWCTBA. XapaKTepU3yIOT CBOMCTBA ¢dbponTa
CBOMCTBA Menneneesa. Meramueckas METaJUIOB, OIIUPAsICh HA UX MOJI0KeHUE B [lepuonnueckoil cucTeMe U CTpOCHUE VH]IUBY

cBs3b. O0mMe puznuecKue
CBOMCTBA METAJIOB.
XUMHYECKHUE CBOMCTBA

aTOMOB




MeTaJLUI0B. B3anMonencTeue ¢
MPOCTHIMU U CIOKHBIMHU
BenrectBamMu. OKCUIEI U
TUAPOKCHUIBI IEPEXOAHBIX
METAJIJI0B. 3aBUCUMOCTh HX
CBOMCTB OT CTEIEHU OKUCJICHUS
MeTajlia

22 Oo6mme crocoObl OcHoBHble cioco0bl oaydeHust | IloHuMaroT cyTh MeTaJITypruuecKkux NporeccoB. 3HAKOMATCS ¢ IPUIMHAMU ¢bponTa
MIOJIYYEHUSI METAJIJIOB. | METaJIOB. DJIEKTPOJIN3. KOPPO3HH, OCHOBHBIMU THIIAMHU U CLIOCOOAMU 3alIUTHI OT KOPPO3UH WH/UBU
Koppo3sus Koppo3susi: npuunssl,
MEXaHU3MBbI [TPOTEKAHUS,
CHoco0OBI IPEOTBPAIICHHUS.
Crneuuduyeckre BUIbI
KOPPO3HUH U CTIOCOOBI 3aIIUTHI.
CocraBnenue ypaBHenuii OBP
JJIEKTPOJIN3a
23 Hemerannsl u ux [TonoxxeHne HEMETAIIIOB B 3HAKOMSATCSI C OCHOBHBIMHM HEMETAJJIAMH, X CBOMCTBAMU. XapaKTEePU3YIOT CaMOCT
CBOICTBA. I[ICXD Menneneena. CBOMCTBAa HEMETAIIJIOB, ONUPAsCh HA UX ToJiokeHue B [lepuonnueckoii cucreme. | pabora

biraroponusie rassl

Kondurypanus Buemsero
3IEKTPOHHOTO CIIOS
HeMmeTauioB. [IpocTeie
BEIIECTBA HEMETAJLIBI:
CTpoeHue, pu3nueckue
CBOMCTBA. XUMHUECKUE
cBocTBa. BaskHelie oKCHIbI,
COOTBETCTBYIOIINE UM
TUAPOKCHUJIBI U BOJOPOIHBIE
COEIMHEHUS] HEMETAJUIOB.
WNueptHBIe rassl. U3MeHeHne
KHCJIOTHBIX CBOMCTB BBICIIMX
OKCHJIOB U TUJIPOKCH]IOB
HEMETAJUIOB B epUoax u
rpynnax. 3aBUCUMOCTb CBOWCTB

3HaKOMSTCS ¢ 00JIACTSIMH TPUMEHEHHSI 0JIarOPOIHBIX Ta30B




KHUCJIOT OT HEMETAJIa

24 Oobmas I"anorenst: ¢grop, x10p, OpoM, 3HAaKOMSTCSI C OCHOBHBIMH CBOMCTBAMH TJIOT€HOB, 00IACTIMH UX ¢bponTa
XapaKTEepUCTHKA noa. Pacnpoctpanenue B HCIIOJIb30BaHUA. 3HAIOT BAXKHEHIIINE COEAMHEHUS XJIOpa WH/UBU
rajJioreHoB pupo/ie, OJyYeHHE, CBOMCTBA.

CpaBHUTEINIbHASI AKTUBHOCTb.
IToBapeHnHas coJib, CONsTHAS
KHCJIOTa
25 Oxcunpl Crpoenue, HOMEHKIATYpa, OcBaunBaloOT COCTaB, CTPOCHHE U KJIACCHU(UKAIIMIO OKCUIIOB, NX HOMEHKIIATYPY. ¢dbponTa
KJaccu(uKanus 1 CBOMCTBA XapaKkTepu3yroT UX CBOUCTBA VH]IABY
OKCHI0B. Baxxnenmme
IIPEJICTaBUTENH 3TOTO KJlacca.
ITepoxcuasbl

26 Kucnotsl. Crpoenue, OcBauBaroT KiacCU(PUKAINIO0, HOMEHKIATYPY KUCIOT. XapaKTepU3yIoT X ¢bponTa
JlabopatopHas paboTa | HOMEHKIATypa, KiaccH(HUKaIus | cBOcTBa WHJUBH
Nel4 O3nakomiieHue ¢ | U CBOMCTBA KHCIIOT.

KOJIJIEKLIMEU KUCIIOT. Baxueriume npencraBurenu

Wuctpykrax no Th Ha | aToro kiacca. OcobeHHOCTH

pabouem mecre. CBOWCTB CEpHOM U a30THOMU
KHCJIOTBI, MYpPaBBUHON U
YKCYCHOM KHCJIOTBI

27 OcHoBaHwus. CtpoeHue, HOMEHKIaTypa, OcBauBaroT KJ1acCU(PUKAINIO 1 HOMEHKIATYpy OCHOBAaHUN. XapaKTepU3yIOT UX ¢dbpoHTa
JlaGopaTopHas paboTa | kmaccudukanus U CBOMCTBa CBOICTBa WH/IVBY
Nel5 IMonyuyenue u OCHOBaHMU. PacTBOprMBIE 1
CBOIICTBa HEPACTBOPUMBIE OCHOBaHMUS.

HEPACTBOPHUMBIX Baxnelimue npencraBuTenu
OCHOBaHUH. kiacca. OcobeHHocTH
HNuctpykTax no Th Ha | opraHMYeCKUX OCHOBAaHMI
pabouem mecTe.
28 Comu CrpoeHune, HOMEHKIIATypa, OcBauBaroT Kj1acCU(PUKALNIO U HOMEHKIIATYpy cosiel. XapaKkTepu3yroT ux ¢bpoHTa
KJIacCU(PUKAILIMSI U CBOWCTBA CBOHCTBA HHINBY

coneil. Kucnsle, cpennue u
OCHOBHBIE COTU. BaxkHelimme
MPECTaBUTENM KJlacca.




KowmmnexcHbie conn,
KPHUCTAJUIOTUAPATHI

29 I'enetuueckas cBs3b [ToHaTHE O reHETHUECKOM CBSI3M | 3HAKOMSATCS C BaXXHEHIIMMU CBOMCTBAMU U3YUEHHBIX KJIACCOB HEOPraHMYECKHX | CAMOCT!
MEXy KJIaccaMu Y TEHETUYECKUX Psiiax B COEJIMHEHU N pabora
COEIMHEHUI HEOPraHMYECKON XUMUHU.

I'eneTnyeckue psapl MeTaUIA U
HeMmeTaia. ['eHeTnueckue psibl
OPraHUYEeCKUX COCTUHECHUMU.
[loHsITHE O KOMIIEKCHBIX
COEJIMHEHUSIX

30 Ob6o6uenue u Cucremaruzanus MaTepuana no | 3HaIOT OCHOBBI KJIACCH(HUKAIIMKA M HOMEHKJIATYPhl HEOPTaHUYECKUX BEIIECTB. ¢bponTa
cUCTEeMaTHU3aLus teMme: «Heoprannueckue 3HAIOT Ba)XHEWIIME CBOMCTBA U3YYEHHBIX KJIACCOB COeAUHEHNN. COCTABIISIIOT WH/VBH
3HaHUH 10 TeME: BemiecTBay. OrpaboTka ypaBHEHUs peakuuil B HOHHOM Buae u OBP
«Heopranuueckue TEOPETUUECKOr0 MaTepuasa B
BEILIECTBAY paMKax JIaHHOW TEMbI

31 Kontponbnas pabora | Kontponbhas padora Ne 2 mo [TpoBoasT pedrexcuio COOCTBEHHBIX JOCTHKEHUI B TO3HAHUH CBONCTB
Ne 2 o Teme: teme: «Heoprannueckue OCHOBHBIX KJIAaCCOB HEOPTraHUYECKHUX BEIIECTB U XMMHUYECKHUX PEaKIIUM.

«Heopranuueckue BEIIECTBA» AHATM3UPYIOT pe3yabTaThl KOHTPOJIBHOM pabOThI U BEICTPAUBAIOT MTyTH
BEIIECTBAY JIOCTHKEHUS JKE€JIA€MOT0 YPOBHS YCHEIIHOCTH
HUTorosoe nosropenue 3 4

32 Ananu3 KoHTponbHOM | [IpaBuia TexHUKH 3HaroT ocHOBHBIC NpaBuiia Th. 3Hat0T OCHOBHBIE CITOCOOBI TIOJTYUCHHS, ¢dbpoHTa
paboTHlI. 0€301MacHOCTH IPH BHINOJIHEHUH | COOMpaHUs U Paclio3HABAHUS Ta30B (BOJOPO/I, KUCIOPO/I, AMMHUAK, YTIICKUCIIBI) | MHINUBY
[IpakTuueckas padora | manHoi padoThl. CriocoOBI B 1aboparopun. CoOuparoT mpudOp AJIs MOTYyISHHS Ta30B B Ja00OpaTOpun
Ne 1 «Ilonyuenue, MOJIyYEHUS] U COOMpPaHus Ta30B B
coOupaHue u naboparopun. PacrioznaBanue
pacno3HaBaHue BOJIOPOJIa, YTIIEKUCIIOro rasa,
razop» MHcTpyKkTax KHCIIOpPOJa, aMMHUaKa.

o Th na pabouem JenonuMepusanus MoJIMMEPOB
MECTE.

33 [Ipaktruueckas padora | [IpaBuna TexHUKH 3HaroT ocHOBHBIE NpaBwiia Th. OcBanBaloT KaueCTBEHHBIC PEAKITMU Ha XJIOPUIbI, | (hpoHTA

Ne 2 «PacmozHaBanue | 6€30MaCHOCTH MPU BHIMOTHEHUU | Cyab(aThl, alleTaT-uOH U MOH aMMOHHUsI. ONPeeNsoT M0 XapaKTePHbIM WH/IUBU

BemecTBy HCTpyKTaX)
no Th Ha pabouem

naHHOM paboTel. KauecTBeHHBIC
peakuu

CBOIiCTBaM O€JIKH, IIII0KO3Y, TIIULIEPHH




MECTC.

34

Ilonsenenue UTOroB

[TonBeneHue nToroB
npoieTIaHHOM paboThl 3a 10—
11 knaccsl

[TonBoAsT UTOTH MIPOEIIAHHOM pabOTHI 3a 1Ba ToJja 00YYeHHs Kypca XUMUHU.
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