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I[TOACHUTEJIBHAA 3AIINCKA

Hacrosimass paGouasi mporpamMma COCTaBJI€HAa HA OCHOBE CJEIYIOUIMX HOPMAaTHBHBIX
JOKYMEHTOB:

- ®epepanbHblil 3akoH Poccuiickoit ®@epepanuu ot 29 aekabps 2012 r. N 273-®3 "06
ob6pa3oBanuu B Poccuiickoit Pegepanuun”;

- @enepanbHblil TOCYJapCTBEHHBIM 00pa3oBaTEeNbHBIA CTAaHAAPT CPEAHEro OOLIero
obpazoBanus (IIpuka3z MunuctepcTBa oOpazoBanus u Hayku P® ot 17 masg 2012 r. Ne 413 ¢
M3MEHEHHSIMHU U JIOTIOJIHEHUsIMU OT: 29 nexadps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r.)

- Ilporpamma pa3Butusi U (OPMHPOBAHUS YHHBEPCAJIBHBIX YYEOHBIX JEHCTBHM s
CpeIHero o0IIero 00pa3oBaHuUs;

- Komudukartop »s1eMEHTOB coxaepkaHUs M TpeOOBaHUI K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB  0O0II€00pa30BaTeNbHBIX  YUPEXKAEGHUH A TPOBEACHUS  €AUHOTO
roCy/1apCTBEHHOI0 dK3aMeHa 10 XUMUU;

- @epnepanpHblii MepeueHb YYEOHUKOB, PEKOMEHIYEMBIX K HCHOJB30BAHUIO TPH
peanu3ali  HMMEIOIMIMX TOCYAAapCTBEHHYIO aKKpEAWUTAIMI0 00pa3oBaTelbHBIX IMPOrpamMm
HAYaJIFHOTO OOIIEro, OCHOBHOrO 00IIero, cpenHero obmiero oOpaszoBanusi Ha 2019-2020
y4aebOHblIit rox (nmpuka3z Munnpocsemienust PO ot 28 nexadps 2018 roxa Ne345);

- Pabouas nporpamma k uaun YMK O.C. TI'aOpuensana. Xumus. bazosslit yposens. 10-11
knaccel. Mocksa, [Ipoda, 2017;

- Yuebubiit mman MBOY nuneit Nel5 r.Ilaturopck

OCHAIIEHME YYEBHOTI'O ITPOLIECCA

YMK «Xumus. ba3osblii ypoBens. 11 kiaace»

» Xumus. ba3oseblit ypoBens. 11 knacc. Yue6uuk (aBrop O.C. 'abpuensn). 224 c.

* Meroauueckoe mocooue. bazoBerii ypoens. 11 xiace (aBtopsr O.C. I'abpuensn, C.A.
Cnanxos). 160 c.

* Kuura gns yuwurensa. basoBeii ypoBenb. 11 xiacc (aBroper O.C. TI'abpuensn, W.I.
Octpoymos, C.A. Crnaakos). 272 c.

» PaGouass Tterpanp. baszoBbiii ypoenb. 11 wiacc (aBtopsl O.C. TI'abpuensn, C.A.
Cnanxos). 176 c.

* KouTponbHeie u mpoBepouHbie pabotbl. ba3oBeiii ypoBenb. 11 kmacc (aBtopsr O.C.
I"aGpuensH u ap.). 224 c.

* OOmas XxuMHs B TecTax, 3afayax, ynpaxsHenusx. 11 xmacc (aBtopsl O.C. 'aGpuernsH,
N.I". Octpoymos, A.I'. Beenenckas). 304 c.

* Xumuuecknii skcrepuMeHT B 1mkone. 11 xmacc (aBtoper O.C. TI'abGpuensu, W.T.
OctpoymoB). 208 c.

* Terpanp Ans OLEHKU KadyecTBa 3HaHUM 1o xuMuu. ba3osslil ypoBeHb. 11 kiacc (aBTOpbI
O.C. TI'abpuensH, A.B. Kymosa). 112 c.

» Xumus. ba3osblil ypoens. 11 kinacc. DnexkrpoHHas popma yueOHHKA.

NHO®OPMALIMOHHBIE CPEJICTBA

. http://www.alhimik.ru ~ IIpencraBnensl  ciemyrome  pyOpHKH:  COBETBHI
aOUTYypUEHTY, YUUTEII0 XUMHH, CIIPABOYHUK (OYEHB OOJIbINas MOA0OpKa TaOIHIl U CIIPABOYHBIX
MaTepHalioB), Becelas XWMHUS, HOBOCTH, OJHMMIIMAIbI, KyHCTKaMmepa (Macca HWHTEPECHBIX
HCTOPUYECKUX CBEIACHUN).

. http://www.hij.ru JKypHan «XuMus ¥ IKU3HB» TIOHATHO U 3aHUMATEIBHO
paccka3biBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOAUT B HAYKE M B MUPE, B KOTOPOM MBI )KUBEM.
. http://chemistry-chemists.com/index.html OnekTpoHHBIN XypHan «XUMHKH H

XUMHUA», B KOTOPOM MNPCACTABJICHO MHOXCECTBO OIIBITOB IO XWMHU, 3aHUMAaTeIbHOI
nH(OpMaINH, TTO3BOJIAIONIEH yBIIeYh YUEHUKOB SKCIICPUMEHTAIBHOM YacThIO MPEeIMETA.
. http://c-books.narod.ru BceBo3MoxkHast TuTepaTypa mo XUMHH.




. http://www.drofa-ventana.ru 3BecTHOe WU3IATETBCTBO YUYEOHON IUTEPATYPHI.
Hosunku HAayUYHO-IIOMMYJIAPHBIX U 3aHUMATCIIbHBIX KHUT 110 XUMHHU.

. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTAT CO
CChIJIKaAMHM Ha 06pa3OBaTeJIBHBIe CaMTHI II0 XUMUH.
. www.periodictable.ru =~ COopHuK  craTeii O  XMMHYECKHX  DJIEMEHTaX,

WJLTIOCTPUPOBAHHBII 3KCIIEPUMEHTOM.

O0BbeKTBI y4eOHBIX IKCKYPCHH

*  My3eu: MUHEpaIOrn4ecKue, KpaeBeauecKre, Xy 10)KeCTBEHHbBIE, TOJIMTEXHIUECKH.

« JlaGoparopuu: y4yeOHBIX 3aBEACHUH, AarpoXumMiIadOpaTOpuH,  SKOJIOTMUYECKHE,
CaHAIHIEMHUOJIOTHUECKHE.

* Anreku.

» Ilpou3BoacTBEeHHBIE OOBEKTHI: XMMHUYECKHE 3aBOJIbI, BOJIOOYHCTHBIC COOPYKEHHS H
JpyTue MECTHBIE IIPOU3BO/ICTBA.

CornacHo 006pa30BaTeIbHOMY CTaHIAPTY 21d6Hble Yeau CPETHEro odero oopa3oBaHus:

. ¢dbopMHpOBaHME LEJIOCTHOTO TMPEACTABIEHUS O MHpPE, OCHOBAHHOTO Ha
NpUOOPETEHHBIX 3HAHUAX, YMEHUSAX U CIIOCO0AX JIEATENbHOCTH;

. npuoOpeTeHue OombiTa pazHOOOpa3HOM JEATENbHOCTH, ONbITa MO3HAHUA U
CaMOTIO3HAHUS;

. MOJrOTOBKA K OCYIIECTBJICHHIO OCO3HAHHOTO BbIOOpa HWHAWBUAYAIbHOM
00pazoBaTeNbHON WM NPOECCHOHATBHON TPACKTOPUH.

Bonpmioll Bkiax B JOCTHIKEHHE ITHX LEJed CpeAHero oOmero odpa3oBaHHUs BHOCUT
usyueHue Xumuu, Komopoe npu3eano odecneuums:

* (hOpMUpPOBAHHE CHUCTEMbl XWMHUYECKUX 3HAHMA KaKk KOMIIOHEHTa HE TOJBKO
€CTECTBEHHOHAYYHOIH KapTHUHBI MUPa, HO U HAYYHOW KapTHHBI MUPA;

* pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX HMHTEIJICKTYalbHOE M  HPAaBCTBEHHOE
COBEPILIEHCTBOBAaHUE, (OPMHPOBAHMWE y HUX TYMAaHUCTHMUYECKHX OTHOIICHUH SKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY M TPYIOBOM AEATEIBHOCTH;

* BBIpa0OTKY y OOYyYarommxcsi MOHUMaHUsI OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHHU
XMMUH, a TaKke (OPMUPOBAHUE Y HUX OTHOIICHUS K XUMHUH KaK BO3MOXKHOM oOnactu Oyaymiei
[IPAKTUYECKOU NEATEIbHOCTH;

* (hoopmMupoBaHHe yMEHUI Oe30macHOro OOpalleHHs C BEIIECTBAMH, HCIOIb3YEeMbIMH B
IIOBCEIHEBHOU KU3HH.

Lenamu uzyuenus xumuu 6 cpeoHei WKo1e A6NAIOMCA:

* (¢opMupoBaHHE Yy O0YYAIOIIUXCS YMEHHS BUJCTh M MOHUMATh EHHOCTh 00pa30BaHus,
3HaYMMOCTh ~XMMHMYECKOTO 3HaHUS JUII KaXIOro 4eJOBEKa, HEe3aBUCHMO OT  €ro
npoeCcCHOHATBHON  JEATENbHOCTH; YMEHUH pa3nuyarh (AaKTbl M OICHKHU, CpPaBHUBAThH
OLICHOYHBIC BBIBOJBI, BHUAETh M3 CBS3b C KPUTEPUSMHU OIICHOK M CBS3b KPUTEPHEB C
OIpENICICHHOW CHUCTEeMOM LEHHOCTeH, (QOopMynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* (dopMHupoBaHHE Y 0OYYAIOLIMXCS LIEJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B
CO3JIJaHMHM COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUPA; YMEHHUS OOBSACHATH OOBEKTHI M
MIPOLIECCHl  OKPYXKAloWEeHd JCUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOM, KYyJIbTYPHOM,
TEXHUYECKOM, - HCIIOJIB3YS JJISl 3TOT0 XUMUYECKHUE 3HAHUS;

* mpuoOpereHHe O0OydYaIOIMIMMMCSA OIBITa Pa3HOOOpAa3HOM  JEATENILHOCTH, OIbITa
MO3HAHUSA M CAaMOIIO3HAHMSA; KIIIOYEBHIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINX
YHHUBEpCAJIbHOE 3HAUYEHUE JUIS PA3JIUYHBIX BHJIOB JEATEIBHOCTH — HABBIKOB PEIICHUs MPOoOIIeM,
NPUHATHUS PEIICHUH, TOMCKa, aHAJIN3a U 00pabOTKM MH(POPMALU, KOMMYHUKATUBHBIX HABBIKOB,
HAaBBIKOB HM3MEPEHUI, HAaBBIKOB COTPYJHHYECTBA, HABBIKOB O€30MacHOro OOpalleHus C
BEIIECTBAMU B ITOBCETHEBHOMN JKU3HU.



OO0mas xapakTepucTuKa y4e0HOro Kypca

KecTkuili TUMUT BpeMEeHM, OTBEJICHHBIM HAa W3yuyeHHE XUMHH Ha 0a30BOM YypOBHE, U
COOTBETCTBUE 00pa30BaTEIbHOMY CTAHIAPTY OIPEICTIIN TIIATENbHBI OTOOp COJep KaHus
Kypca XMMHH, KOTOPbII MO3BOJIUT:

. COXPaHUTh JOCTAaTOYHO LIEJIOCTHBIM M CHCTEMHBIH KypC XHUMHMH, KOTOpPBII
(dopmMupoBaIICS Ha IPOTSHKEHUH JIECATKOB JIET, KaK B COBETCKOM, TaK M B POCCUICKOH IIIKOJIE;

. 0CBOOOIUTH KypC OT M3JIMIIHE TEOPETU3MPOBAHHOTO U CIOKHOTO MaTepuaina, JJs
0TpabOTKH KOTOPOTO TPeOyeTCsl HeMallo BpEMEHH;

. MaKCHUMAaJIbHO COKPAaTUTh Ty OIMCATEIbHYI0 4YacTb B COJEpKaHUM Yy4eOHOH
JTMCUUIUIMHBL, KOTOPasi HOCUT CYry0O YacTHBIM XapakTep W yMECTHa, CKopee sl Mpo(UiIbHBIX
LIKOJ U KJIaCCOB;

. BKJIIOUUTh B KypC MarepHall, CBA3aHHbI C IOBCEJIHEBHOM MXU3HBIO YEJIOBEKA, C
Oyaymelt 1npodecCHOHANBHONW JIEATENIbHOCTBIO BBITYCKHHMKA, KOTOpass HE HMeEEeT SIPKO
BBIPAXKECHHOU CBSI3U C XMMUEH.

MeTo10510rn4ecKoil OCHOBOM IMOCTPOEHHUsSI Y4€OHOTO COAEp)KaHUS XHUMHM ISl CpeiHei
IIKOJIBI 0A30BOr0 YPOBHS SBUJIACH UOeA UHMEZPUPOBAHHO20 KYPCd, HO He eCMeCME03HANUA, d
xumuu.

CrpykTypa mpeajgaraeMoro Kypca petaer ABe npoojieMbl HHTETPallui B O0YYEHUN XUMUU.
[lepBast — 310 8HYMpUnpeomMemnas unmezpayus YI€OHOU NUCHUTUTHHBI «Xumus»y. Vaes Takoii
MHTErpaluy JUKTYET CIECIYIOUIYI0 O4epEeHOCTh U3YUECHUS Pa3/IelOB XUMHUH: BHAYaJIe U3y4aeTCs
opraamnueckas xumus (10 kmacc), a 3arem — xumus oomas (11 kmacc). Takoe cTpykTypupoBaHue
00yCJIOBJIEHO Te€M, YTO 0000IIEeHHE COEpKAHMs MTPEeIMeTa TO3BOJISIET Ha 3aBEepIIalOLIeM JTare
cOopMHpOBATh Yy BBIMYCKHUKOB CpPEIHEH MIKOJBI IMPEICTaBICHHE O XMUMHMU KaK IEJIOCTHOM
HayKe, [10Ka3aTh €AMHCTBO €€ MOHATUI, 3aKOHOB U TEOPHil, YHUBEPCAIBHOCTh U IPUMEHUMOCTD
UX KakK JUIs HEOPraHUYECKOH, TaK U JUIsl OPraHU4EeCKOU XUMHUH.

Bropas — 310 meorcnpeomemnas unmezpayus, no3BONAIONIAA HA 0a3e XUMUU OOBETUHUTH
3HaHus O (u3ukKe, Ouomoruu, reorpaduu, SKOJOTHH B €JUHOE TOHUMAHUE MIPUPOABI, T.€.
cOopMHPOBATH LIETOCTHYIO €CTECTBEHHOHAYUHYIO KapTUHY OKPYXKAIOIIEro MUpa. DTO MO3BOJIUT
CTapILEKJIaCCHUKAM OCO3HATh TO, YTO 0€3 3HAHWU MO XMMHUU BOCIIPHUITHE OKPY’KAIOIIET0 MUPA
OyZeT HENoJHBIM W YIIEpOHBIM, a JIOAM, HE NOJYYHMBIIME TaKMX 3HAHUH, MOTYT CTaTb
HEOCO3HAHHO OMNACHBIMH JUI 3TOTO MHpa, TaK KaK XUMUYECKH HErpamMOTHOE OOpalleHue C
BEIIECTBaMU, MaTepUaJIaMH U MPOIIECCaMH IPO3UT HEMAIIBIMH OeJlaMH.

Kpome »TuX IOBYyX BEAyIIMX MHTEIPUPYIOIIUX HAEH, KypC peanu3yeT MU €lle OJHY —
uUHmMe2payuIo XUMUYeCKUx 3HaHuil ¢ 2YMAHUmMapHulMu OUCYUNIUHAMY: UCTOPUEH, TUTEepaTypoil,
MHUPOBOM XyJJ0’KECTBEHHON KyJIbTypOil. DTO, B CBOIO OUYepe/ib, TO3BOJISIECT CPEACTBAMH Y4eOHOTO
npeaMera MOoKa3aTh poJib XUMHHM M B COLMANBHOW cdepe YelOoBeUeCKOW AeATENbHOCTH, T.C.
MOJTHOCTBHIO COOTBETCTBOBATH MJIESIM 00pa30BaTEIbHOTO CTaHAAPTA.

Oco0eHHOCTH coAep:KaHMA OOy4YeHUs] XHMHH B CpelHEH IIKojie OOyCIIOBIICHBI
cienn (KON XUMUU KaK HayKd M MOCTABICHHBIMU IensiMH. OCHOBHBIMH HpOOJIeMaMu XHUMHU
SABJISIIOTCA M3YyYEHUE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHMS,
IIOJIyYEHUE BEIIECTB C 3aJaHHBIMU CBOMCTBAaMU, UCCIICIOBAHUE 3aKOHOMEPHOCTEW XUMHMUYECKUX
peakuuii M IMyTell ymnpaBieHUs MMHU B ILEJAX IOJY4YEHMs] BELIECTB, MaTE€pUallOB, SHEPTUH.
[TosTomMy B pabodyeil mporpamMMe MO XMMHM HAllUIM OTPaXEHHE OCHOBHBIE COEp)KaTENbHbIC
JIMHUU:

* «BerecTBo» - 3HaHUS O COCTaBE U CTPOCHHMM BEIIECTB, UX BAKHEUIIUX (U3MUYECKUX U
XUMHUYECKUX CBOMCTBAX, OMOJIOTMYECKOM JACHCTBUH;

* «XUMHUYECKas peakiysh» - 3HaHUA 00 YCIOBHSIX, B KOTOPBIX MPOSBISAIOTCS XUMUYECKUE
CBOWCTBA BEIECTB, CI0CO0AX YNpaBJICHUS] XUMHUUECKHUMH MPOLIECCAMU;



* «IIpuMeHeHne BEECTB» - 3HAHMS U ONBIT IIPAKTUYECKON ACATEIBHOCTU C BELICCTBAMH,
KOTOpbIE HamboJiee 4acTo YMOTPEOJSIOTCS B MOBCEAHEBHOW JKM3HM, IIUPOKO HCIIOJIB3YIOTCS B
IIPOMBIILTIEHHOCTH, CEIIbCKOM XO35HCTBE, HA TPAHCIIOPTE;

* «SI3BIK XUMUM» - cUCTEMa Ba)KHEHIIMX MOHATUM XMMHUU U TEPMUHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKHUX BEILIECTB, T.€. UX Ha3BaHMUs (B TOM 4HCIE U
TPUBHAJIBHBIE), XUMUYECKUE (POPMYIIBI M YPaBHEHHSI, a TAKKe MIPaBUIIa MepeBoia HHPOPMALIUH C
€CTECTBEHHOT'O S3bIKa Ha SI3bIK XMMHH U OOpaTHO.

MecTto npenmera B yueOHOM IJIaHe.

@enepanbHbIii  rOCyapCTBEHHBIH  00pa3oBaTeNbHbI  CcTaHAAPT  IpPEdyCMaTpUBacT
M3Y4YCHHE Kypca XHMHH B CpEIHEH IIKOoJe KaK COCTaBHOW YacTH NPEIMETHOW o0iacTu
«EcTecTBEeHHOHAYYHBIE IIPEIMEThI».

B basucHom yueOHOM MjiaHe cpefHel IIKOJIbI XMMHs BKIItoYeHa B pasnen «CopepikaHue,
bopmupyeMoe ydacTHUKaMH 00pa30BaTeIbHOTO MPOIIECCay.

Ota mporpamma mo xumud (11 xmacc) ans cpennero obuiero odpa3oBaHusi Ha 6a30BOM
YpOBHE COCTaBJIeHa U3 pacyera 1 yac B HeJleto B o0beMe 35 yueOHbIX 4acoB.

Pe3yabTarsl ocBOCHHS Kypca.
JleaTenbHOCTh yuuTelNlss B OOYYeHUH XMMUHU B CpelHEH IIKoye JOJDKHA OBITh HampaBiieHa
Ha JIOCTHKEHHE O0YYaIOIUMHUCS CIECTYIOUINX IUYHOCHHBIX Pe3yIbmanoe:

- B ILIEHHOCTHO-OPHEHTAIlMOHHOH cdepe - oco3HaHue POCCUMCKONW TpakIaHCKOM
UJEHTUYHOCTH, NIATPUOTU3MA, YyBCTBA TOPAOCTH 32 POCCUMCKYIO XMMUYECKYIO HAYKY;
- B TpYyHoBOil cdepe — ecomosHocmb K OCO3HAHHOMY BBIOOpY JajbHEWIIEH

00pazoBaTeNbHONW TPACKTOPUM B BBICIICH IIKOJE, TJe XUMHUS SBISETCS NPOQUIMPYIOLIeH
JUCLMILIMHOM;

- B IO3HABATEIbHOM (KOTHUTUBHOM, HHTEIUIEKTYyalIbHOH) chepe — ymeHnue yrnpaBisTh cBOeH
MO3HABATEIBHON JESITEIbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K O0Pa30BaHUIO, B TOM YHCIE
caM000pa30BaHMIO, HA MPOTHKEHUN BCEH JKM3HHU; CO3HATENIbHOE OTHOLICHHE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCTIEIIHON MPodecCHOHANBHON 1 00IEeCTBEHHOM e TEIbHOCTH;

- B chepe cOepexeHUs: 370pOBbSl — NpuHAmuUe U pearusayus IEHHOCTEH 310pOBOTO H
Oe3onmacHOro o00pasza KHU3HHU, Henpusmue BPEIHBIX TPHUBBIYCK (KYpPEeHHUS, YIOTPeOICHUS
QJIKOT0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHMM O CBOWMCTBAaX HAPKOJIOIMYECKUX M HAPKOTHUECKHUX
BEILIECTB.

Memanpeomemnuvle pe3yibmamuvl 0C60€HUA GbINYCKHUKAMU CPEOHell WIKONbl Kypca
xumuu:

- UCNONb306aHUE YMEHUM U HABBIKOB PA3/IMYHBIX BUJOB I103HABATEIbHOW JEATEIbHOCTH,
NPUMEHEHHE  OCHOBHBIX  METOJIOB  IO3HaHHA  (CHCTEMHO-MH(OPMALMOHHBIM  aHaNwu3,
HaOJIoIeHNe, W3MEpPEeHHE, IMPOBEICHUE SKCIIEPUMEHTa, MOJCITUPOBAHHE, MCCIIENOBATEIbCKAs
JESITEILHOCTD) JUIS U3YUEHHSI PAa3JIMYHBIX CTOPOH OKPY KAIOLIEH 1eHCTBUTEIBHOCTH;

- @l1adeHue OCHOBHBIMHM HHTEIUICKTYyaJIbHBIMU OIEpauusMu: (HOpMYyITHUpPOBKA THUIIOTE3BI,
aHaJIU3 ¥ CUHTE3, CPABHEHUE U CUCTEMATU3allNs, BbISIBJICHUE IPUUMHHO-CIIEACTBEHHBIX CBSI3EH U
IIOMCK aHAJIOTOB;

- no3Hanue 0ObEKTOB OKPYKAIOIIET0 MUPa OT OOIIETO Yyepe3 0COOEHHOE K EAMHUIHOMY;

- YMeHue TeHepUPOBaTh UCU U ONPEICIATh CPEICTBA, HEOOXOUMBIE TSl MX pealln3alluy;

- yMeHue OTIPeNeNATh 1eNU U 3aJau AEATEIbHOCTH, BBIOMPATh CPE/ICTBA peau3alluil LeIH
Y MIPUMEHSATH UX Ha MPAKTUKE;

- UCNONIb306aHUe PA3NTUYHBIX HCTOYHHKOB JUISL TOJIyYEHHUS XMMHYECKOW HH(opMaru,
MIOHMMaHUE 3aBUCHMOCTH COAEp)KaHUS W (OpMBI TpencTaBieHUs WHGPOpPMALUU OT IeJel
KOMMYHHKAIIUU U aJjpecara;

- yMeHue TPONYKTHBHO OOIIATHCS W B3aUMOICWCTBOBATH B IPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTBHIBaTh MO3MLIMU JAPYTUX YYACTHHUKOB JESATEIBHOCTH, 3((HEKTUBHO
pasperiatb KOH(QIJIUKTHL;



- 20mMOBHOCMb M CHOCOOHOCTh K CaMOCTOSTENbHOW HH()OPMAIIMOHHO-TIO3HABATEILHOM
JEATeNbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3JIMUHBIX MCTOYHHMKAX HH(OpMAaIum,
KPUTHYECKH OIICHWBAaTh W MHTEPIPETUPOBATh HH(POPMALIMIO, TOIYY4aeMYyI0 M3 pa3IMYHbIX
HCTOYHUKOB;

- YMeHue UCTIONb30BaTh CPelICTBA MH()OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
(manee — VKT) B pelieHuM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3ajad C
coOIIoACHUEM TpeboBaHU SPrOHOMUKH, TCXHUKHU 0e30I1acHOCTH, TUTHCHEI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MHGOPMAITMOHHOHN 0€30MacHOCTH;

- @ladeHue SA3BIKOBBIMH CPEICTBAMHU, B TOM YHCIIE€ M S3bIKOM XHUMHH, - YMEHHE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCII0JIb30BATh aIEKBATHBIE SI3bIKOBBIE CPE/ICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (POPMYJIIBI U YPABHEHUS).

Ilpeomemnvimu pezynromamamu W3y4eHUs XUMHM Ha O0a30BOM YpOBHE Ha CTYIECHHU
cpeaHero odero 00pa3oBaHus SIBISIOTCS:

1) B mo3HaBaTeNnbHOM cdepe:

- 3HaHue (IOHUMAaHUE) U3YUEHHbIX NOHAMUL, 3AKOHO8 U MEOPULL,

- yMeHue  OIUCBHIBaTb JEMOHCTPALlMOHHBIE M  CaMOCTOATEIbHO  IPOBEICHHBIE
9KCHEPUMEHTBHI, UCIIONb3YsI UIsl 3TOT0 €CTECTBEHHBIN (PYCCKUM, POAHOMN) SI3BIK U A3bIK XMMUH;

- yMenue KIacCU(UIMPOBATh XUMHUECKUE AIIEMEHTHI, IPOCThIE M CIIOXKHBIE BEILIECTBA, B
TOM YHCJIE U OPraHUYECKUE COETMHEHUS, XUMUYECKHE PEAKLIUU 10 pa3HbIM OCHOBAHMSIM;

- YMeHue XapaKT€pU30BaThb M3YUYEHHBbIE KJIACCHI HEOPraHWYECKMX U OpPraHMYECKUX
COEMHEHMH, XUMUYECKHE PEAKLIUU;

- 20MOBHOCMb TIPOBOJIUTH XMMHUYECKHH HKCIIEPUMEHT, HaOMI0JaTh 3a €ro MPOTEKAHUEM,
(UKCHPOBATh PE3yJIbTAThl CaMOCTOATENBHOTO M JIEMOHCTPUPYEMOI'O SKCHEPUMEHTA M JIeNaTh
BBIBOJIBI;

- ymenue (GOPMYIHMPOBATH XMMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATH CBOKMCTBA
HEU3YUYECHHBIX BEILIECTB 10 aHAJIOI'MH CO CBOMCTBAMU U3YyUEHHBIX;

- NOUCK UCTOYHUKOB XUMHUUYECKOW MH(pOpMAaIINK, OTyYeHHe HeoOXoauMoi nHpopMaIum,
ee aHaJIN3, U3rOTOBJICHHE XUMUYECKOTO HH(POPMAIIHOHHOT'O IPOIYKTA U €r0 MPE3eHTaIHS;

- 61adeHue 00sA3aTENbHBIMHU CIPABOYHBIMHM MaTepuanamu: llepuoguueckoil cucTeMoit
xuMudeckux anemeHToB JI. V. MenneneeBa, Tabiuieil pacTBOPUMOCTH, 3JIEKTPOXMUMUYECKUM
pPSAIOM HANpsDKEHWM METAJUIOB, PSAAOM 3JIEKTPOOTPULATENBHOCTH — JUISl XapaKTEPUCTUKU
CTPOEHUSI, COCTAaBa U CBOMCTB aTOMOB XUMHUYECKUX 31eMEeHTOB [-IV mepnosoB 1 00pa3oBaHHBIX
VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB;

- ycmawoeneHue 3aBUCUMOCTH CBOWCTB M IPUMEHEHMsI BaXKHEMIINMX OpPraHMYECKUX
COCMHEHHUH OT MX XUMHUYECKOTO CTPOCHHMS, B TOM YHCIIE U OOYCIOBJICHHBIX XapaKTepOM 3TOTO
CTpoeHus (TpeeNbHBIM WIH HeTPEIeIbHBIM) U HATMYNEM (DYHKIIMOHAIBHBIX TPYIIIT;

- MOOenuposanue MOJICKyJ BAXKHEHIINX HEOPraHMYECKHX U OPraHMUECKUX BEIIECTB;

- NOHUMAaHUe XUMUYECKOM KapTUHBI MUPA KAK HEOTHEMIIEMON 4aCTHU LEJIOCTHOW HAy4YHOU
KapTUHBI MUPA;

2) B UEHHOCTHO-OPUEHTAIMOHHON cdepe — aHanM3 M OIEHKAa TIOCIEACTBUN s
OKpY’Karolie cpenbl ObBITOBOW W TPOWU3BOJCTBEHHOW JCSITENLHOCTH YEIOBEKA, CBS3aHHOW C
MIPOU3BOICTBOM U MEPepabOTKON BaKHEHUIIIMX XUMHUYECKUX MPOTYKTOB;

3) B TpynoBoil chepe — nposedeHue XUMUYECKOTO SKCIEPUMEHTA; pa3gumie HaBBIKOB
y4eOHOH, MPOEKTHO-HCCIEOBATENbCKOM, TBOPUECKOW JIEATENILHOCTH TPH  BBINOJHEHUH
UHIUBUAYAIBHOIO IIPOEKTA 10 XUMUH;

4) B chepe 3mopoBOro obpaza KU3HU — coOM00eHUe TIPABUII 0€30MaCHOT0 OOpalieHus ¢
BEILIECTBAMH, MaTepHajJaMUd M XUMHUYECKUMH IIPOLIECCAMU; OKa3aHUE IEPBOHM IOMOIIM IIpH
OTpaBJICHUSX, OXOTrax M JPYrHMX TpaBMaX, CBA3aHHBIX C BEIIECTBAMHU U JIaOOPATOPHBIM
000pyIOBaHUEM.



COAEPXAHUE KYPCA

OBIIAA XMMUSL. 11 kaace

Iepuoauyeckuii 3aKOH U CTPOEHHE aATOMA

OtrxkpeTue AMU. MengeneeBb M I[lepuoagumueckoro 3akKoH a
Baxkneiimue nNOHATHA XMMHMM: aTOM, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJISIpHAas Macchl.
Otkpeitue .M. MenaeneeBeim [lepuoauueckoro 3akoHa. Ilepuonmyeckuii 3akoH B
¢dopmynuposke /[.M1. Menneneesa.

[Tepuoaunueckas cucrtreMa Xxumuyeckux 3iaemeHToB JI.M. Menneneena.
[lepuonuueckas cuctema .M. MenzaeneeBa kak rpapudeckoe orodpaxenue Ilepuoguueckoro
3akoHa. Pasnmuunble BapuanThl Ilepuoauueckoil cucremsl. Ilepuoabl M rpynmbl. 3HadeHHE
IIepuonnueckoro 3akoHa u I[lepuoanueckol CUCTEMBI.

CtpoeHue aToMa. ATOM — CIOXKHas 4acTUlA. Sapo aToMa: MPOTOHBI U HEUTPOHBI.
N3oTombl. DNEeKTPOHBI. DIIEKTPOHHAST 000JI04Ka. DHEPreTUYECKUN ypoBeHb. OpOuTanu: s- u p-.
PacnipeneneHue 3JEKTPOHOB IO HSHEPreTUUYECKUM YPOBHSM U OpOUTANsM. OJIEKTPOHHBIE
KOH(QHUTypalii aTOMOB XHMHUYECKHMX 3JEMEHTOB. BaleHTHbIE BO3MOXXHOCTH aTOMOB
XUMUYECKUX DJIEMEHTOB.

[lepuonuueckuid 3aKk0H U cTpoeHUue aToMa CoBpeMEHHOE IOHATHE
xuMudeckoro siementa. CoBpemeHHas (opmynupoBka Ilepuoguueckoro 3akoHa. I[lpuumna
NEPUOMYHOCTA B M3MEHEHUHM CBOMCTB XHMHUYECKHX 3JIEMEHTOB. OCOOCHHOCTH 3arOJIHEHHS
SHEPreTUYECKUX YPOBHEH B JJIEKTPOHHBIX O0O0JIOUKaX AaTOMOB MEPEXOJHBIX 3JEMEHTOB.
DNEKTPOHHBIE CEMENCTBA JIEMEHTOB: S- U P-3JIEMEHTHI.

CrtpoeHnne BemecTrBa

KoBaneHTHas XuMudYeckKkas cBi3b. [loHaTHe 0 KOBaJeHTHO cBsizu. OOmas
AJIeKTpOHHAs napa. KpaTHOCTh KOBaJ€HTHOW CBSI3U. DJIEKTPOOTPULATEIbHOCTh. KoBaneHTHas
MOJISIPHAs. M KOBAJICHTHAs HETIONIApHAs XUMUYecKue CBs3U. OOMEHHBIN U IOHOPHO-aKIIEITOPHBIH
MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBs3M. BelecTBa MOJIEKYJISAPHOTO U HEMOJIEKYJIISIPHOTO
CTpOEHMS. 3aKOH IOCTOSIHCTBA COCTABa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

NMonHas xuMuuyeckas cBs3b. Karuonsl u aHMOHBL. MIOHHAs CBSA3b KaK KpalHUN
Cllyyall KOBAJICHTHOM IOJIAPHOM CBSA3U.

MeTannuueckas XHMHUUYEeCKas ¢Bs3b O0mue pusnyeckre cBOWCTBA
MeTaioB. ClaBbl.

ArperaTHb e COCTOSHHUS BellecTBa. [a3pl. 3akoH ABorajapo s ra3os.
MossipHblii 00BeM Ta3000pa3HbIX BELIeCTB (MpH H.Y.). KuakocTH.

Bonoponunasg xumMuueckas cBS3b. BomopoaHas cBA3b Kak OCOOBIN ciryuait
MEXMOJICKYJISIPHOTO B3aUMOJCHCTBH. MexaHu3M ee 00pa3oBaHUS W BIUSHUE Ha CBOWCTBA
BEILIECTB (HA MpUMeEpE BObI).

Tune xkpucTanaiudecKHUX pemeTok Kpucraumueckas pemerka.
HonHble, METAIUIMUECKNE, AaTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUINYECKUE PELIETKU. AJITIOTPOIIHSL.
AMop(HBIE BeIecTBa.

Uncrtee BemecTBa U cMecu CMecnm U XMMHUYECKHE COCTUHEHUS.
['omoreHHble U reTeporeHHble cMecH. MaccoBasg W OObEMHasl JOJIM KOMIIOHEHTOB B CMECH.
MaccoBas nonst npuMeceil. Perienue 3a1a4 Ha MacCOBYIO JIOJIFO IIPUMECEN.

HucnepcHble cucTeMbl Ilonsarue aucnepcHoit cuctemsl. JucnepcHas ¢asza u
aMcriepcuonHas cpeaa. Kimaccudukanys IUCiepcHbIX CHCTEM.

DJIeKTPOJMTHYECKAS AUCCOUMALMS

P ac 1B 0p Bl PacTBOpBI KAk TOMOT€HHBIE CUCTEMBI, COCTOSIIUE U3 YACTULl PACTBOPUTEILS,
PacTBOPEHHOI'0 BELIECTBA U MPOAYKTOB MX B3aUMOJEHCTBUA. MaccoBas 10Jsl paCTBOPEHHOIO
BEWIECTBA. T UMbl paCTBOPOB.

Teopus 2AEKTPONUTHUYECKON AUCCONUAUUU DIESKTPOJIUTH U
HEANEeKTponuThl.  CTeneHb  JMeKTpoJauTHYecKoM  nucconmauuu. CuibHble H - cradble
IEKTPOJIUTHL. Y PaBHEHUS JJICKTPOJIMTUYECKON TUCCOLUALUU.



KucmoTps B CBeTe TEOPHUH NIEKTPOIUTUYECKOHN nuccoruanuu. OOmmue cBoiicTBa
HEOPraHUYECKUX M OPraHMYECKHUX KUCJIOT. YCIIOBMS TEUEHUs peakUuil MEXAY JIEKTPOJIUTaMU
J10 KOHIIA.

OcHOBaHUS B CBETE TEOPUU NEKTPOIUTUIESCKON AUCCOLMUAIINH, UX KITACCUPHKAIIHS
U 00111e CBOMCTBA.

Conu BCBeTe TEOPUHU IEKTPOIUTUUECKON AUCCOLMAIINH, UX KITACCU(PHUKAIM U 00IIue
CBOMCTBA. ONEKTPOXMMMUECKUN psAJ HANpsDKEHUH METAJUIOB M €ro  MCIOJIb30BaHHWE NS
XapaKTEPUCTUKN BOCCTAHOBUTENIBHBIX CBOMCTB METAJIIOB.

I'mn ponmns Cnyuan ruzpponusa coneil. Peaxnus cpenel (pH) B pactBopax
TUAPOJIU3YIOLIUXCS COJIEH.

XuMHYecKHe peakiuum.

Knaccudukanumsa xuMuuyeckux peakunuid Kraccupukanus nmo yuciy u
COCTAaBy pPEarupyrolux BELIECTB U IPOAYKTOB peakUUU. Peakuuu pasnokeHus, COCIUHEHUs,
3aMeIIeHuss 1 00MEeHa B HEOPraHMUECKOW XUMUH.

TennoBo#l ¢dPekKT XUMUUYECKHUX peakKI Ul DK30- U IHIOTEPMHUECKHE
peakuuu. Tepmoxumuueckue ypaBHEHMs. Pacder koimdecTBa TEIUIOTHI [0 TEPMOXMMHYECKUM
YPaBHEHMSIM.

CkopocTh XUMHUUYECKHUX peakxknuil IloHaTne o CkOpocTH XUMHUECKUX
peakuuii, aHaJIUTHYECKOE BBIPAKEHUE. 3aBUCHUMOCTb CKOPOCTH PEaKIMM OT KOHIIEHTpAIUH,
JABJICHUs, TEMIIEPATYpPbl, IPUPOJIBl PEArHPYIOIINX BEIIECTB, IUIOMAAN MX CONPUKOCHOBEHMSL.
3aKoH JEHCTBYIOIIMX Macc.

KarTaunmwn3s  Karammzaropel. Karamus. [Ipumepsl KaTaJIUTHYECKMX IPOLIECCOB B
IPOMBIIUICHHOCTH, TEXHUKE, ObITy. @DepMeHTbl M UX OTIMYUS OT HEOPraHUYeCKuX
KaTanu3aropoB. [IpuMeHeHne KaTanu3aTopoB U (EepPMEHTOB.

XuMuyecKoe paBHOBECHe OOpaTuMble U HEOOpaTUMbIE PEAKIUH.
XUMHUYECKOe PaBHOBECHE U CIIOCOOBI €ro CMEIICHUS Ha IPUMEpE MOTYUYCHUsT aMMHAaKa.

OKHCIUTENBbHO—BOCCTAHOBUTENbHBIE NMpoLecch. OKUCIUTETBHO-
BOCCTAaHOBUTEJbHBIE peakIMU. OKUCIUTEND U BOCCTAHOBUTENb. OKUCIEHHE U BOCCTAHOBJICHHUE.
CocraBiieHHE ypaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN METOAOM AJIEKTPOHHOIO
OanaHca.

OO6mue cBOMHCTBA MeEeTadiaoB. XHUMHUYECCKHE CBOWCTBA METAJUIOB KaK
BOCCTaHOBUTEIEH. Bi3aumMoneilicTBue MeETaaIoB ¢ HEMETa/UlaMH, BOJIOM, KHCIOTaMHd U
pacTtBOopamu coner. Meramnorepmusi.

Koppos3us meTannoB. CnocoObl 3alIUTH METAJUIOB OT KOPPO3UH.

O6mue cBoWcTBa HEeMETaaloB. XHUMUYECKHE CBOMCTBA HEMETAJUIOB KaK
okuciuTenei. BzaumoaeicTBue ¢ MeTauiaMy, BOJOPOAOM M ApyrMMH HemeTannamu. CBolcTBa
HEMETAJUIOB KaK BOCCTAHOBUTENICH. B3aumonencTBue ¢ MpOCTHIMU U CIIOKHBIMHM BEILIECTBAMMU-
OKHCIIUTEISIMHU.

DOnexKTpoau3 DIEKTPOIU3 paCTBOPOB M PaCIUIaBOB 3JIEKTPOJIUTOB Ha IPUMEPE
XJopuJa HaTpus. OJEKTPOIUTUYECKOE TNOJyueHHe antoMuHus. IlpakTudeckoe 3HaueHue
IEKTPOIIU3A.

3axkmanwueHHUe llepcnekTuBbl pa3BUTUS XUMHUYECKOW HAYKHM U XUMHYECKOI'O
MIPOU3BOICTBA. XUMHUS U ITPOOIEMa 0XPaHbl OKPY>KAIOLIEH CpeIbl.

Jemoncrpanuu. Pazmuunsie ¢opmber Ilepuoguueckoit cucremsr (.M. Menzeneesa.
Mozenb KpUCTAJUIMYECKOM pemeTkd xjopuaa Hatpus. OOpasipsl MHHEPAJOB C HOHHOM
KPUCTAJIJIMYECKON PEIIETKOM: KaJlbLUTa, rajauTa. MoJienu KpUCTAUIMYECKUX PELIETOK «CyXOro
apaa» (MM Moja), anMasa, rpaduta (wiM kBapia). Moaens MosissipHOro oObema ra3oB. Tpu
arperaTHbBIX COCTOSHHSL BoOAbl. OOpas3ibl pasiMYHbIX JUCIEPCHBIX CHUCTEM: SMYJBCHIA,
CyCHeH3Hil, aspo3oeii, reneit u 3omeil. Koarynsms. Cunepesuc. Dddexr Tunnansa. Vcnsitanue
pPacTBOpPOB 3JIEKTPOIUTOB U HEDJIEKTPOIUTOB HA MPEAMET JUCCOLMALMHU. 3aBUCUMOCTb CTENIEHU
ANIEKTPOIUTUYECKON JMCCOIMALMU YKCYCHOM KHCIIOTBI OT pa30aBieHHs pacTBopa. lIpumepsr
peakuuii MOHHOro OOMEHa, MAYIIHMX ¢ 00pa3oBaHMEM OCaJKa, ra3a WIM BOJIbl. XUMHUYECKHE



CBOWCTBA KHUCIIOT: B3aHMMOJCHCTBHE C MeETaJUIaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHIAMH,
OCHOBaHUSMHU (ILl€JJ0OYaMH M HEPACTBOPUMBIMHM B BOJE), COJMIMM. B3ammoneicTBue a30THOM
KACIOTHl ¢ Meapto. OOyriuBaHuMe KOHIICHTPUPOBAHHOM CEpHOW KHCIOTOH caxapo3bl.
XUMHUUYECKME CBOWMCTBA LIEIOYEH: peaKUUs HEUTpAIM3ALMNMU, B3aUMOIEHCTBUE C KUCIOTHBIMU
OKCUJaMH, CoOJIsIMH. PasznoxeHue HEpacTBOPUMBIX B BOJE OCHOBAaHMM IIPM HArpeBaHUU.
XHUMHUECKHE CBOMCTBA COJIEH: B3aMMOACHCTBHE C METaljJaMM, KHCJIOTaMHU, IIEI0YaMH, C
ApyruMu cosiMu. [unponus kapOuaa kanmpiusi. M3yuenue pH pacTBOpOB THIpONIM3YIOMINXCS
cojiel: kKapOOHATOB IIEOYHBIX METAIOB, XJIOpHUIA U aleraTa aMMOHHS. DK30TEpPMUYECKUE U
SHJOTEPMUUYECKUE XUMUYECKHE pPEaKUHUU. TeIUIOBbIC SABJICHUS IIPU DPACTBOPEHUU CEPHOU
KHUCJIOTHI M aMMHAu4HOM CENUTpPbl. 3aBUCHMOCTb CKOPOCTU pEAKUUU OT NPUPOABI BELIECTB Ha
[IpUMepe B3aUMOJEUCTBUS PACTBOPOB pPA3JIMYHBIX KHUCIOT OJUHAKOBOM KOHLEHTpAaLUU C
OJIMHAKOBBIMM KyCOYKaMHu (TpaHyJaMH) LIMHKAa M OJMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB
(MarHus, LIMHKA, jKeJie3a) C PaCTBOPOM COJITHOM KUCIOTHL. B3auMopeiicTBue pacTBOpOB CEpHOM
KHACJIOTBl C PacTBOpaMM THOCYJb(ara HATpUs pa3IMYHOW KOHLEHTPALMHM M TEMIIEpPaTyphl.
Mopens xunsmero cios. PasnokeHue INepokcuaa BOJOPOAA € IOMOIIBIO HEOPraHMYECKHUX
karanu3atopoB (FeCly, KI) u mpupomHbix 0OBEKTOB, COAEpKAIIUX KaTanazy (ChIpoe MsCO,
Kaprodens). Ilpocreiliine OKHUCIMTENBHO-BOCCTAHOBUTENbHBIE PpEAKIMHM: B3aUMOJICHCTBHE
IIUHKA C COJITHOM KHUCIOTOU U *kene3a ¢ cyiabparom meau (I1). Moxpens snextponuzepa. Monenb
JIEKTPOJIU3HON BaHHBI JUIS MOJyYCHUS AIFOMUHUS.

JlabopaTopHble onbIThl. OnpeneseHne TUNa KPUCTAUIMYECKOW PEIIETKH BEIIECTBA U
OIHMCaHuE ero CBOMCTB. O3HAKOMIIEHHUE C JUCIIEPCHBIMU CUCTEMAaMHM.

Peakuuu, unymue ¢ obpa3zoBaHMEM oOcajka, Ta3a WM BOABL. B3amMoJeicTBUE COJSHOM
KUCToThl ¢ 1uHKOM, okcuaoM memu (II), ruapokcmmom wmemm (II), kapOoHATOM KallbIIHAL
B3aumopeicTteue pacTBOopa TMAPOKCHMIA HATPUS C COJISHOM KHUCIOTOW B IPUCYTCTBUU
denondranenna, ¢ pactBopom xiopuma kene3da (III), ¢ pacTBopoM comu amOMUHUS.
BsaumopeiictBue pactBopa cynbdarta menu (II) ¢ sxene3om, M3BECTKOBOM BOJIOH, pacTBOPOM
xjopuna kanbiys. [lomydenne ruapokapOoHaTa Kaublus B3aMMOACHCTBHEM M3BECTKOBOM BOJIBI
¢ okcuaoM yriepona (IV) (Beigbixaembiii Bo3ayx). McrmblTaHue WHAMKATOPOM pPacTBOPOB
TUAPOIM3YIOIIUXCS M HETUAPOJIU3YIOIMXCA coyie. Peakuus 3amenieHuss MeOu JKElIe30M B
pactBope cynbpata menu (II). ITomyueHue kuciopoaa pa3ioKeHHEM MEPOKCHIAa BOJIOPOJA C
IIOMOIIIBIO AMOKCHAA Mapranua. IlomydeHue BoIopoaa B3aUMOACUCTBUEM KUCIOTHI C LIUHKOM.
O3HakoMJICHHE C TpernapaTaMu ObBITOBOM XUMUH, COJIEPKAIIUX SH3UMBI.

IIpakTnueckas padora Ne 1. [TonyyeHue u pacrio3HaBaHHE Ta30B.

IIpakTuuyeckas padora Ne 2. Pemenue 3KcrepruMEHTANBHBIX 33/1a4 HA WICHTU(UKAIIIIO
HEOPraHUYECKUX U OPraHUYECKUX COCIUHECHUM.

Kpurtepuu oneHuBaHus 3HAHUI yUammxcst

* OueHka yCTHOro OTBeTa

OTMmeTKa «5»:

- OTBET MOJHBIM M MPaBWIbHBIA Ha OCHOBAaHUU M3YUYEHHBIX TEOPU; MaTepuan M3JI0KEH B
OMpENEICHHON  JIOTUYECKOM  MOCJIEIOBATEIbHOCTH,  JUTEPATYPHBIM  S3BIKOM;  OTBET
CaMOCTOSITEIbHBIMN.

OTBeT «4»:

- OTBET MOJHBIM M MPaBWIbHBIA Ha OCHOBAaHWUU M3YUYEHHBIX TEOPU; MaTepual U3JI0KEH B
OMpENIECICHHON  JIOTMYECKOM  MOCHeAOBAaTeNIbHOCTH, IMpPU  ATOM  JOMYIIEHbl  JBE-TPU
HECYII[ECTBEHHBIC OIUOKHU, UCTIPABIICHHBIE TI0 TPEOOBAHHUIO YUUTEIIS.

OtmeTKka «3»:



- OTBET TOJHBIHA, HO TPU ITOM JAOMYIIEHA CYIIECTBEHHAs OIMOKAa WU OTBET HETOJHBIN,
HECBS3HBIN.
OTMeTKka «2»:

- TpU OTBETe OOHAPYKEHO HENOHMMAaHME YYallMMCS OCHOBHOTO COJEpKaHHs Y4eOHOTro
MaTepHualia WM JIOMYIIEHbl CYIIECTBEHHbIEC OIMIMOKH, KOTOPBIE yYalUiics HE MOXKET HCIPaBUTh
IIPY HABOJAIIMX BOIIPOCAX YUUTENsA, OTCYTCTBUE OTBETA.

* OneHka 3KCNePUMEHTAJIbHBIX YMEHUH

OrneHka CcTaBUTCS Ha OCHOBAHWU HAONIONCHUS 32 YYallUMHUCS W TMUCHBMEHHOTO OTYeTa 3a
paborty.
OTMeTKa «5»:

* paboTa BBINOJIHEHA IOJHOCTBIO M TPABWIBHO, CIETAaHbl IMPAaBHIbHBIC HAOIIOACHUS WU
BBIBOJIBI; KCIIEPUMEHT OCYIIECTBIICH MO IJIaHYy C YYETOM TEXHHKH O€30MacHOCTH M MPaBUII
paboThl ¢ BemecTBaMu M 000pyIOBaHHMEM; MPOSBICHBI OPraHU3alMOHHO - TPYJOBbIE yMEHUS,
MOJUIEP’KUBAIOTCS. YMCTOTAa paboyero Mecra W MOPSAIOK (HA CTOJE, SKOHOMHO HCIOIB3YIOTCS
pEaKTHUBBI).

OTMeTKka «4»:

® pa60Ta BBIIIOJIHCHA MPaBUJIbHO, CACJIAHBbI IMPABUJIBHBIC HaGHIO,Z[eHI/IH U BBIBOJIbI, HO IIpH
9TOM OBKCIICPUMCHT IMPOBCACH HC IMOJIHOCTHBIO WM JOIMYHICHbBI HCCYIICCTBCHHLIC OH_II/I6KI/I B
paboTe ¢ BemecTBaMu U 000PYIOBAHHEM.

OTMmeTka «3»:

* paboTa BBIMOJIHEHA MPABUIBHO HE MEHEE YeM HAlOJIOBUHY WJIM JIOMYIIEHA CYIECTBEHHAs
omunOKa B X0€ IKCIEPUMEHTA B OOBSICHEHUH, B OPOpPMIICHHH paboThl, B COOMIOICHUH TPaBHII
TEXHUKU 0€30MacHOCTH Ha paboTe C BEIeCTBAaMU U 00OPYAOBAaHUEM, KOTOpAsk UCIPABIISAETCS I10
TpeOOBAHUIO YUUTEIS.

OTMeTKka «2»:

* JIOTMYIICHHI JBe (1 OoJee) CyIIeCTBEHHbIE OMIMOKH B XOJIe: IKCIIEPUMEHTA, B 00BSICHEHUH, B
opopmienun paboOThl, B COOJIOJCHHWU TMpPaBWI TEXHUKH Oe30macHOCTH TMpu paboTe ¢
BEIIECTBAaMU M OOOPYJOBAaHUEM, KOTOpPBIC YYAIIMWCA HE MOXET HCIPaBUTh JaXe II0
TpeOOBaHUIO yuuTElNs; paboTa HE BBIIOJHEHA, y YYaIIErocs OTCYTCTBYET SKCIEPUMEHTAIbHbBIE
YMEHHS.

* OueHka yMeHHii peliaTh pacyeTHbIE 3a1a41

OTMmeTKa «5»:

- B JIOTHYECKOM PACCYXKJICHHHM W PEIICHHH HEeT OMMUOOK, 3ajava pelieHa parioHaIbHBIM
CIIOCOOOM.

OTmeTKa «4»:

- B JIOTHYCCKOM PACCYKACHHUU U PCIICHHUU HCT CYHICCTBCHHLIX OH_II/IGOK, HO 3aJa4a pCliCHa
HCpalluOHAJIbHBIM CHOCOGOM, HJIX OOITYUICHO HE Ooiee ABYX HCCYIICCTBCHHLIX OIIIHOOK.



OTMmeTka «3»:

- B JIOTHYECKOM DPACCY>KJIEHUU HET CYIIECTBEHHBIX OIIMMOOK, HO JOIMYIIEHA CYIIeCTBEHHAs
omrOKa B MaTeMAaTHUECKUX pacueTax.
OTMeTKka «2»:

- HUMCCTCA CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM pacCy’xaAiCHUM W B PCHICHUU HIIN
OTCYTCTBUC OTBCTA HA 3alaHUC.

* OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OT1meTka «5»:

* OTBET MOJHBII U MPaBUIBHBIN, BO3MOXHA HECYIIECTBEHHAs OIIMOKA.
OT1meTka «4»:

* OTBET HETIOJHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OTMmeTka «3»:

* paboTa BBITIOTHEHA HE MEHEE YeM HAIOJOBHHY, JIOMYIICHA OJHA CYIIECTBEHHAs OIMINOKa U
P 3TOM JIBE-TPU HECYII[ECTBEHHBIC OITUOKH.
OTMeTKa «2»:

* paboTa BBIMOJIHEHA MEHbBIIE YeM HAMOJOBUHY WMJIHM COAEPKUT HECKOJBKO CYIIECTBEHHBIX
omMOOK MM paboTa HE BBHITIOJIHEHA.
[Ipu oreHKEe BBIMOJHEHHUS NMHUCHMEHHOH KOHTPOJIBHOM pPabOThl HEOOXOAWMO YYHTHIBATH

TpeOoBaHuUs eAMHOTO Ophorpaduyeckoro pexmnma.

5. Onenka TecToBbIX padoT

Tectrl, cocrosiiue U3 MATH BOIPOCOB MOXHO HCIOJNB30BATh IOCIE H3YyUEHHs KaKJIOTO
Marepuana (ypoka). Tect uz 10—15 BonpocoB UCmonb3yeTcs sl NEPUOIUYECKOT0 KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOAUMO HCIIOIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu onleHMBaHUH UCTIOIB3YETCS CIEIYIOIas Kaia:

IUISL TeCTa U3 MATH BOIIPOCOB

* HEeT OIIMOOK — OIIEHKA «5»;

* 0JIHa OIINOKa — OLIEHKA «4»;

* JIB€ OIIMOKH — OIICHKA «3»;

* TPU OIIMOKH — OIICHKA «2).

quist Tecta u3 30 BOIIPOCOB:

* 25—30 mpaBUIIbHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBUNbHBIX OTBETOB — OIIEHKA «4»;
* 13—18 mpaBUIIbHBIX OTBETOB — OIIEHKA «3»;
* MeHblIe 12 mpaBUIIBHBIX OTBETOB — OIIEHKA «2»

Pexomenayemasi 0oTMeTKa 32 IPOBEPOYHBIE PA0GOTHI

«5» - 87-100% (BBICOKMI1 YPOBEHB)
«4» - 66-86% (onTUMANBHBIN YPOBEHD)

«3» - 42-65% (yInoBIETBOPUTENBHBIN YPOBEHbD)



«2» - 2-41% (Hey1OBIETBOPUTEIbHBIN YPOBEHD)

«1» - 0-1% (HEe BBIMOIHEHO)

KanenpapHo-temaTtu4yeckoe nnaHMpoBaHue
ypokoB xumum B 11 knacce (6a3oBbif YPOBEHb)

Yueonan OcHoéHble 6Udbl OessmebHOCIU
Ne Mama Mama
oKa Helensn (naan) | (dpaxm) Tema ypoka odyuarowuxcs
P (YH) (na ypoene yueonvix oeiicmeuil)
Tema 1. [lepuoanyeckuii 3aK0H U CTpoeHUe aToma (4 yaca)

1 1 VH

OrtxkpsiTue 1.1
MenneneeBsiM
Ilepuonnueckoro
3aKOHa.

XapakTepu30BaTh AIEMEHTHI MAJTBIX
[IEPUOJIOB 110 UX MOJIOKEHHUIO B
Iepuoanueckoii cucreme 1. Y.
Mewnneneena.

JlaBatb onpejeneHue BUIO0B
KJIACCH(PUKAIINHU: €CTCCTBCHHOU U
HCKYCCTBEHHOW. BrinonHeHue
pSIMOTO IEAYKTUBHOIO
nokasatenbceTBa. Co3ganue Moaenei
C BBIJICJIEHUEM CYLIECTBEHHBIX
XapaKTEePUCTHK 0OBEKTA U UX
MpEeJCTAaBICHUEM B
MIPOCTPAHCTBEHHO-TPadHIECKON HITH
3HAKOBO-CHMBOJIMYEC-KOH opme

2 2VH

[Tepuoanueckas
cuctema JI.1.
MenneneeBa

[IpornosupoBarts cBOMCTBA
XUMHYECKUX JIEMEHTOB U UX
COEJIMHEHUI Ha OCHOBE
[lepuonnyeckoii cucTemMsl

JI. 1. Menneneena.
KoncrpyrpoBanue nepuoauueckoit
TaOIHIBI XUMUYECKUX IJIEMEHTOB C
HCIIOJIb30BAHUEM KapTOUEK

3 3 VH

Crpoenue atoma

[IpencTaBisaTh CI0KHOE CTPOCHUE
aToMa, COCTOSIIIETO U3 SIIpa U
ANIEKTPOHHON 00OJIOUKH.

4 4 YH

[Tepuoanueckuii 3aK0OH 1
CTPOECHUE aToMa

Haxomuts B3anMOCBS3M MEX Ty
TOJIOXKEHUEM DJIEMEHTA B
[lepuonnyeckoii cucrteme

J. 1. MeHneneeBa U CTPOEHUEM €TI0
atoma. COCTaBISATh 3JIEKTPOHHBIC U
JIEKTPOHHO-TpadruecKue hopMyIIbl
ATOMOB $-, - U d-3JIeMEHTOB.
[IpencraBnsaTh pa3BUTHE HAYYHBIX
TEOpHi 110 CIIMPaJI Ha OCHOBE TPEX
¢dopmysmpoBok [lepruoauyueckoro
3akoHa. ONKCHIBATH CTPOCHHUE aTOMa
1 CBOMCTBA XMMHYECKHX JIEMEHTOB
1 UX COCJMHEHNI HAa OCHOBE
[Nepnoauyeckoii cuCcTeMBI

JI. 1. Menneneena

Tema 2. Ctpoenne BemectBa (11 yacoB)

5 5VH

Kosanentnas
XUMUYECKAS CBA3b

OOBSCHATH HHEPTHBIE CBOMCTBA
671aropOAHBIX Ta30B OCOOCHHOCTSIMHU
CTPOEHHS X aToMa.
XapakTepu30BaTh KOBAJICHTHYIO
CBSI3b KaK CBSA3b, BO3HUKAIOUIYIO 32
cdeT oOpa3oBaHus 0OIINX
JIEKTPOHHBIX Hap.




KﬂaCCH(bHHHpOBaTB KOBAJICHTHBIC
CBA3U I10 pa3HbIM OCHOBAHUAM.
VcranaBamBaTh 3aBUCHMOCTD MCKIAY
THUIIOM XHUMHYECKOMN CBA3U, TUIIOM
KpI/ICTaJIJII/I‘ICCKOﬁ PCUHICTKH U
(1)I/I3I/I‘IGCKI/IMI/I CBOICTBaMU BCIICCTB

6 YH

MNonunag xummueckas
CBA3b

XapakTepu30BaTh HOHHYIO CBS3b
KaK CBSI3b, BOHUKAIOIIYIO IIyTEM
OTJa4X WJIU IPUEMA IEKTPOHOB.
KnaccuduimpoBats HOHBI IO
Pa3HBIM OCHOBAHUSM.

VY cTaHaBIMBATE 3aBUCUMOCTD MEXY
TUIIOM XMMHUYECKOH CBS3H, THIIOM
KPUCTAJUINYECKOH PEIETKU U
(pM3MUECKUMH CBOWCTBAMH BEIIECTB

7VYH

Mertannsl U CILIaBEI.
Meramninueckas
XUMHYECKas CBA3b

XapakTepu30BaTh METALINICCKYTO
CBSI3b KaK CBSI3b MEX/Iy aTOM-
HOHAMH B METAUIAX M CIIJIaBax
TOCPEACTBOM 0000IIECTBICHHBIX
BaJICHTHBIX JIEKTPOHOB. OOBSICHSITH
€IMHYIO MPUPOY XUMHUYUECKUX
CBs3eH. YCTaHABIMBATh
3aBUCHUMOCThH MEXY TUIIOM
XUMUYECKOU CBSI3H, TUITOM
KPUCTAUTNYECKON PEIICTKU U
(hU3HMYECKUMHU CBOWCTBAMH BEIICCTB

8 VH

ArperaTHble COCTOSIHUS
BemecTsa. Bonopoanas
CBSI3b

XapaxkTepu3oBath 0COOCHHOCTA
arperaTHOro COCTOSIHUS BELIECTB Ha
OCHOBE MOJIEKYJISIPHO-KUHETUUECKHUX
npeacTaBiieHuil. Y cTaHaBIMBaTh
MEXIIPEIMETHBIC CBSI3H C (PU3UKOU
Ha 3TOM OCHOBE. Y CTaHABIMBATh
MEXIIPEIMETHBIC CBSI3U C OMOJIOTHEN
Ha OCHOBE PacCMOTPEHUS IPUPOIbI
BOAOPOAHOM CBSI3U U €€ POJIU B
OpTaHM3alN KUBOH MaTepUU

9 VH

Tumbl KpUCTAININYECKUX
pEeLIETOK

KnaccuduiposaTs TBepable
BEIIECTBA HA KPUCTAJUTNYECKUE U
amopQHbIe. YCTaHABINBATH
3aBHCHMOCTb MEKIY THUIIOM
XUMHUYECKOU CBSI3U, TUTIOM
KPUCTAJUINYECKOHN pEIIETKH U
(PU3NYECKIMH CBOWCTBAMHU
BemiecTB. OOBSICHATD SIBIICHNE
amtotponuu. MnmtoctpupoBars 310
SIBJICHUE Pa3JIMYHBIMU IPHMEPAMH

10

10 VH

YucThle BemecTna 1
CMeECH.

Haxoauts oTimuus cMecei oT
XAMUHU-YECKUX COCTUHCHUI.
OtpaxaTb COCTaB CMECEN C
ITOMOIIBIO TTOHATHS «IOJISDY
MaccoBas U 00bEMHas.
[IpousBoAUTH pacueTsl C
HCIOJIb30BaHUEM JTOT0 MOHS-THS.
VYcranaBiaMBaTh 3aBUCUMOCTD MEXAY
pa3IHYUAMH B (QU3UICCKUX
CBOMCTBaX KOMIIOHEHTOB CMECEH U
croco0amMu UX pa3fciIcHUs.

11

11 VH

Pemenue 3amau

PemaTs 3a7a4um Ha HAXOXKICHUE
Macchl (00beMa) KOMITOHEHTA B
CMeCH, Macchl YUCTOTO BEIIECTBA B
o0pa3slie, MaccoBOH oIl npuMeceii

12

12 VH

JlucniepcHble CUCTEMBI

XapaKTepI/BOBaTB Pa3JIMIHBIC TUIIbL




JUCIEPCHBIX CUCTEM HAa OCHOBE
arperaT-Horo COCTOSIHHS
JctiepcHol (asbl 1
JUCIIEPCUOHHON cpenbl. PackpbiBaTh
POJIb PA3IMYHBIX THUIIOB THCIIEPCHBIX
CHCTEM B >KH3HU IPHPOJBI U
oOmecTsa

13

13 VH

IIpakTnuyeckas padora
Ne 1. Ilonyuenue,
cobupanue u
pacrno3HaBaHHe ra3os.

[IpoBoaUTE, HAOTIOATE U
OIIMCHIBATH XUMUYECKUI
SKCIIEPUMEHT 110 MOJYUYEHHUIO,
COOMpPaHUIO M PACIIO3HABAHUIO T'a30B

14

14 VH

IToBTOpEeHUE U
000011IeHre TeEM
«CTpoeHue aToMa» u
«CTpoeHue BeIecTBay,
MOITOTOBKA K
KOHTPOJILHOH padoTe.

006001maTh MOHATHS «S-OpOHTAIBY,
«p-OpOUTAIIBY, «KOBAJICHTHAS
HETOJISIPHAS CBSI3bY», KOBAJICHTHAS
TOJISIPHAS CBSI3bY, KHOHHAS CBS3bY,
«BOJIOPOJIHAS CBA3bY,
«METAJINYECKAs CBA3bY, KHOHHAS
KPHC-TaJUTMYECKAs PEIICTKAY,
«aTOMHas KpUC-TaJTHYeCcKast
penieTkay, «MOJIEKyIspHast
KPHUCTAIUINYECKAS PELICTKA,
«METAN-JIMYECKasT KPHCTAJUTHYECKast
penietka». OrpaHUYMBaTh TOHATHS
«XUMHUYECKasl CBSI3bY,
«KPHUCTAJUIMYECKAs PEIICTKa.
OnuChIBAThH U XapaKTePU30BaTh
CTPYKTYpY TaOJIUIIBI
«Ilepromuueckas cuctema
XUMHYECKHX SJIEMEHTOB

. U. MenneneeBa» (KopoTkas

dhopma)

15

15 VH

KonTpoabHas padora
Ne 1 o Temam
«CTtpoeHue aToMa» u
«CTpoeHME BEIIECTBAY.

[MpoBoauTs pediexcuio
COOCTBEHHBIX JIOCTHKEHHUN B
MTO3HAHUU CTPOCHUS aToMa 1
CTPOEHUS BEILIECTBA.
AHaIM3UPOBATH PE3YIIBTATHI
KOHTPOJIBHOM paboTHI 1
BBICTPanBaTh IYTH JOCTHUKECHHUS
KEJIAEMOT'0 YPOBHSI YCTICIIHOCTH

Tema 3. DiexTp

oJuTHYecKasi Auccouuanus (7 4acoB)

16

16 VH

PacTtBOpBI.

OnpenenaTs NOHATHS «PaCTBOPBI» U
«PacTBOPHUMOCTBY.
KnaccuduipoaTs BemecTsa 1o
MIPU3HAKY PACTBOPUMOCTH.
OtpaxaTb cocTaB pacTBOpa €
ITOMOIIBIO OHATUH «MaccoBast JOJIS
BEIIECTBA B PACTBOPEN.

17

17 VH

DNEKTPONUTHI U
HEDJICKTPOIUTHI

OrnpenensiTs NOHATUS
«3IIEKTPOJIUTHD», KHEAIEKTPOIUTHI»,
«IIIEKTPOJIUTUYECKAS
aucconuanus. @opMynupoBaTh
OCHOBHBIE TIOJIOKEHUSI TEOPUU
3JIEKTPOIUTAYECKON TUCCO-LIUAIIH.
XapakTepu3oBaTh ClIOCOOHOCTh
3JIEKTPOJINTA K JUCCOLMALUHN HA
OCHOBE CTCIICHU
3JIEKTPOIUTUYECKON TUCCO-IUAIIH.
3anuchIBaTh ypaBHEHUS JIEKTPO-
JIMTAYECKON JUCCOLMAIUN, B TOM
grciie W cryneHyaroi. Habmronats




1 OIIMChIBATh ,HeMOHCTpaHI/IOHHHﬁ
XAMUYSCKUN OKCIICPUMCHT

18

18 VH

Kucnots! B cBeTe
TEOpuun
IEKTPOIUTUYECKON
M CCOLUALINT

XapakTtepu3zoBaTh KUCIOTHI B CBETE
TEOPUH BIEKTPOIUTUYECKOM
nmuccoranui. Pa3maarte obmree,
0COOCHHOE ¥ €TUHUYHOC B
CBOMCTBAxX a30THOM,
KOHLIEHTPUPOBAHHON CEPHOU U
MypaBbHHON KUCHOT. [IpoBOAUTS,
HaO0III0JaTh ¥ ONHCHIBATH
XUMHUYECKUI KCIIEPUMEHT C
IIOMOILBIO POJIHOTO SI3bIKA U SI3BIKA
XUMHA

19

19 VH

OcHoBaHUsI B CBETE
NIEKTPOIUTUYECKON
M CCOLUALINI

XapakTepr30BaTh OCHOBAHUS B
CBETE TEOPHH DIICKTPOIUTHYCCKOU
nuccoryanuy. Pasmnuarts ooiee,
0COOEHHOE U €JUHUYHOE B
CBOUCTBAX T'MIPOKCHUIOB U
OECKHUCIIOPOIHBIX OCHOBAHUH.
IIpoBoauTh, HAOIIOAATH U
OIIUCHIBATh XUMUYECKUI
9KCTIEPUMEHT C TIOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUU

20

20 VH

Counu B cBete
EKTPOIUTUYECKON
JUCCOLMauu

XapakTepr3oBaTh COJH B CBETE
TEOPUH IITCKTPOTUTHICCKOMH
nmuccoranui. Pa3maarte obmee,
0COOCHHOE ¥ €TUHUYHOC B
CBOUCTBAaX CPEIHHUX U KUCIBIX
coueii. [IpoBomuTh, HAOMIONATE U
OIHUCHIBATH XUMUYECKHUI
AKCIIEPUMEHT C IIOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMHUH

21

21 VH

I'mpponns

XapakTtepu3oBaTh TUAPOIINA3 KaK
00MEHHOE B3aMMOJICHICTBUC BEIICCTB
C BOJIOW. 3alIUCHIBAaTh YPABHEHHUS
peaKuuii rTuAPOIU3a Pa3InUHbIX
coneit. Paznmuyats ruaposus no
KaTHOHY U aHUOHY. [Ipencka3piBaTh
PEeaKUMIO cpeibl BOJAHBIX PACTBOPOB
coreil, 00pa30BaHHBIX CHIILHBIM
OCHOBAHHEM U CJIa00H KHCIIOTOM,
c1a0bM OCHOBaHWEM U CHUIIBHOM
kucnotod. [IpoBoanTE, HAOTIOAATE U
ONUCHIBATH XUMUYECKUAN
SKCIIEPUMEHT C TOMOILLBIO POJHOIO
SI3bIKA U SI3bIKA XUMUHU

22

22 VH

IIpakTnueckas padora
Ne 2. Permienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 Ha
UICHTH(PUKAIUIO
HEOPraHUYECKUX U
OpraHUYECKUX
COCIMHEHUI

[IpoBoaUTE, HAOTIOIATE U
OIMCBIBATH XUMHYCCKHI
AKCIICPUMEHT IS HIACHTH(PUKAITUN
HEOPraHUYEeCKUX U OPraHUYECKUX
COCIMHEHUI ¢ TOMOIILI0
KaueCTBEHHBIX PEeaKLUi

Tema 4. Xumnueckne peaknuu (11+2 yacos)

23

23 VH

Knaccudukarus
XUMHUUYECKUX PEAKLINI

KnaccuduipoBats xumuueckne
peaxnuy 1o pazInIHbIM
OCHOBaHMSIM. XapaKTepH30BaTh
TEIUIOBOH 3P PEKT XMMUUIECKIX




peakuuii U Ha ero OCHOBE Pa3InyaTh
9K30- U HJIO0TEPMUYECKUE PEAKLIUU.
HabGmronats u onuceIBaTh
JIEMOHCTPALMOHHBIN XUMUYECKUI
SKCIIEPUMEHT

24

24 VH

CKOpOCTh XUMUYECKOM
peakuuu

XapakTepu3oBaTh CKOPOCTh
XMMHUYECKOH peakuy U (paKkTOpbI
3aBHCHMOCTU CKOPOCTH XUMUYECKOH
peaxkiuy OT IPUPOBI pEarupyroIux
BEIIECTB, UX KOHIEHTPALUH,
TEMITEPaTYPBbI, TUIOLIAIN
CONPUKOCHOBEHNUS BEIIECTB.
IMpoBoanTs, HAOMIOAATE U
OTIMCHIBATH XUMUYECKHUH
SKCHEPUMEHT € IOMOIIBIO POHOIO
SI3BIKA U SI3BIKA XUMUH

25

25 VH

Karanuz

XapakTepr30BaTh KaTaTU3aTOPEI U
KaTajau3 KaK CIIOCOOBI YIIpaBICHUS
CKOPOCTBIO XHMHUYIECKOH peaKiIvy.
Ha ocHOBe MexXnpeaMETHBIX CBsI3el
¢ OWoIIO-THEl yCTaHABIBATH
o011ee, 0COOCHHOE U €IUHUYHOE IS
(hepMEHTOB KaK OMOJIO-THIECKUX
KaTanm3aTopoB. PackpriBaTh UX
pOJb B OpTaHU3AIUH KU3HU HA
3emiie, a Takke B IUILNECBOM U
MEMIIMHCKOW TTPO-MBIIIICHHOCTH.
[IpoBoaUTE, HAOMIOIATE U
OIIMCHIBATh XUMUYECKHUI
AKCIIEPUMEHT C IIOMOIIBIO POTHOTO
SI3BIKA M SI3BIKA XUMUU

26

26 VH

O6paTumocThb
XUMUYECKUX PEAKIUH.
XUMHUECKOE
paBHOBECHE

XapakTtepu3oBaTh COCTOSIHUS
XUMHUYECKOTO PABHOBECHUS U
CIIOCOOBI €r0 CMEIIEHHUSL.
[Ipeacka3piBaTh HallpaBICHUE
CMEIICHUS XUMHYECKOTO
paBHOBECHS IIPYU U3MEHEHUU
YCJIOBHIA TTPOBEIACHUS 00paTHMOM
XUMUYECKON PEaKIH.
ApryMeHTHPOBaTh BEIOOD
ONTUMAJIbHBIX YCJIOBUH MPOBEACHUS
TEXHOJIOTUYECKOTO MpolLiecca.
Habmronats 1 onuceBaTh
JIEMOHCTPALMOHHBIN XUMUYECKUI
SKCIIEPUMEHT

27

27 VH

OKHUCIINTEIBLHO-
BOCCTAaHOBUTEILHEIE
peakuuu (OBP)

XapakTepu3zoBaTh OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE PEAKI[UU KaK
MPOLIECCHI, TPU KOTOPBIX
H3MEHSIOTCS CTEIICHH OKUCIICHUS
atoMoB. COCTaBJIATh YPaBHEHHUS
OBP ¢ momonisro MeTona
aNeKTpoHHOTO Oananca. [IpoBoauTs,
HaOJII0aTh U OIUCHIBATH
XUMUYECKUI KCIIEPUMEHT C
IIOMOILBIO POJIHOTO SI3bIKA U SI3bIKA
XAMUU

28

28 VH

DnexTponus

XapaKTepu30BaTh IEKTPOIIU3 KaK
OKHUCJIUTENBEHO-BOCCTAHOBUTEIbHBII
npouecc. IlpenckassBaTh KaTOAHBIE
U aHOJHBIE MTPOLIECCHI U OTPAXKATh
UX Ha IMCHME IS PacIuIaBOB
BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.
PackpbIiBaTh IpaKkTHYECKOE




3HAYUCHUEC DJICKTPOJIN3a

29

29 VH

OO01me cBOUCTBA
METAILIOB

O0001maTs 3HAHUS U JeJIaTh BBIBOJBI
0 3aKOHOMEPHOCTSIX MOJIOKEHUS U
H3Me-HECHHI CBOMCTB METAJIOB B
MepUoAaX U TPyIIax
[lepuonnyeckoii cUCTEMBIL.
XapaxTepu3oBats o0IIIE
XHMHYECKHE CBOMCTBA METAJIOB KaK
BOCCTAaHOBUTEJICH Ha OCHOBE
CTPOEHUS UX aTOMOB U MOJIOXKE-HUS
METaJUIOB B JIEKTPOXUMHUYECKOM
psny HanpspkeHus. [IpoBowTh,
HaOJIIOI0-1ATh U OIUCHIBATH
XUMHUYECKUH 3KCIIEPU-MEHT C
IIOMOILBIO POJIHOTO SI3bIKA U SI3BIKA
XAMUU

30

30 YH

Koppo3us merannos

XapakTtepu3oBaTh U ONUCHIBATDH
KOPPO3HUIO METAJUIOB KaK
OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEJIBHBINA IPOLIECC U
CIIOCOOBI 3aIMThI METAJIJIOB OT
Koppo3uu. OnUCkIBATH
JIEMOHCTPALMOHHBIN XUMUYECKUI
SKCIIEPUMEHT

31

31 VH

OO01me cBOKUCTBA
HEMETAILIOB

Xapakrepu3oBaTh 0o0IIHe
XUMHUYECKHE CBOMCTBA HEMETAIIOB
KaK OKUCJIUTENEH U
BOCCTaHOBHTENEH HA OCHOBE
CTPOECHHUS UX ATOMOB U IOJ0XKEHUS
HEMETAJUIOB B PSIIY
ANEKTPOOTPULIATENBHOCTH.
Habmronate u onmucsBaTh
XUMHUYECKHH SKCIIEPHUMEHT C
MIOMOIIBIO POJHOTO A3bIKA U SI3bIKA
XVMUH

32

32 VH

IToBTOpEHUE U
0000111eHIE TEMBI
«XUMHUYECKHE
peaKumn», MOAroTOBKa K
KOHTPOJILHOU paboTe

O0001mars 3HaHUS O
KJIACCH(UKAIIUU U 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYCCKUX PEaKIIIA B
OpraHu4ecKor U HEOPraHUYECKOM
XAMUU. Y CTaHABJIMBATH
BHYTPHIIPEIMETHBIE CBSI3H MEXKITY
OpraHu4ecKor U HEOPraHUYECKOM
XUMHEH B CBETE 0OOILEro,
0COOCHHOTr0 U €AMHUYHOTO

33

33 VH

KonTpoabsHas padora
Ne 2 o Teme
«XUMHUYECKHUE PEAKLIHI

[MpoBoauTs pedrexcuio
COOCTBEHHBIX JOCTUIKCHUI B
MTO3HAHUY KJIACCH(PUKAIIAN
3aKOHOMEPHOCTEHN MpPOTEKaHUS
XUMHYCCKUX PEaKIUiA B
OpraHu4eCcKol U HEOPraHUYECKOM
XUMHU. AHaJM3UPOBATEH PE3YIIHTATHI
KOHTPOJIEHOH paOOTHI U
BBICTPAWBATh ITYTH JTOCTHKCHUS
JKEJIaeMOr0 YPOBHS YCIEIIHOCTH

34-
35

34 VH
35VH

PesepBHOE Bpems




I'pa¢guk npoBeeHNs NPAKTHYECKUX U KOHTPOJIbHBIX padoT

Otmer Otmer
Ne Inannpyem Ka 0 IMnannpyem Ka o
n/ Tema pazngeia Tpaxriieck ble CPOKH npoBea Konrpoubit ble CPOKH IpoBe/
ue padorTsl ble paldoThI
I NMpoBeXeHUs € NMpoOBeXeHUs €
HUHU HUHU
1 | Ilepuonnyeckuit
3aKOH 1
CTPOECHHUE aTOMa
2 | Crpoenne MPNel | I3VH(2 KPNel | 15VH(2
BEIIECTBA 4r) 4r)
3 | DnexTponuTHyec TIP Ne 2 22 VH (3
Kas JUCCOLIAALIAA uT)
4 | Xumuieckue KPNe2 | 33 VH (4
peakuuu qT)
UTOro 2 2
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