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IosicHUTENLHAA 3aNNCKA
Pabouas nmporpamMma coctaBiieHa Ha OCHOBE:

=

®enepanbHoro 3akona PO «O6 obpazoBanuu B PO» o1 29.12.12. 1. Ne 273-D3 (HOBast pegaxiius)

2. Tpe6oBanusmu OK I'OC HavaibHOTO 00IIET0, OCHOBHOT'O OOIIIET0 M CPeAHETO (TI0JHOTO) OOIIETo
oOpa3oBanus (YTBEPXkKICH MMPUKa3oM MUHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot «05» mapta 2004 . Ne1089), (B pea. ot 23.06.2015 r.);

3. Tlpukazom MunobpHayku Poccuu Ne 506 ot 7.06.2017 « O BHecennn uzmenennii B ®K 'OC
CTaHJapTa HaYaJIbHOTO OOIIET0, OCHOBHOT'O OOIIEro M cpeaHero (I0JIHOTro) o0mero oopa3oBaHusl,
YTBEPKICHHBIH Mpuka3zoM MunuctepcTBa oopazoBanus PO ot 5.03.2004 r. Ne 1089.

4. OCHOBHOW 00pa3oBaTEILHON MPOrpaMMbl cpeHero odmiero oopazosanuss MKOY COI

c.Kopasiku.

[Tonoxenunem «O pabodeit mporpamMme YIUTEIs;

6. ®Denepa’abHBIM EpeYHEM YUCOHUKOB, PEKOMEHJOBAHHBIX K HCIIOIB30BAHUIO B 00Pa30BaTEILHOM
YUPEXKIECHUH, pEaIU3YIOIUX 00pa3oBaTeIbHbIE IPOrpaMMbl OOIIETO 00pa30BaHUS U UMEIOIINX
TOCYJapCTBEHHYIO aKKPEIUTALIHUIO.

B ocHOBy mganHO# pabodyeil mporpaMMsbl MOJI0KEHa aBTopckas rmporpamma k Juauu Y MK O. C.
I"a6puensHaydeoHo-meTogudeckoe nocodue/O.C.T"abpuenssa. — M.: [Ipoda, 2017.

o

Iesab yyeOHOrO npeamera

N3yuenne xuMum B crapiieil 1mkose Ha 0a30BOM YpPOBHE  HAMpAaBICHO HA JIOCTHUKEHUE
CIEIYIOLIUX LeJIeH:

® OCBOCHHME 3HAHMH O XMMHYECKOW COCTAaBIAIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MHDA,
BOXHEHIITNX XUMHUYSCKUX IOHATHAX, 3aKOHAX U TCOPUAX;

® OBJIAICHUE YMCHUSMHU INPHUMCHATH IIOIYUYCHHBIC 3HAHUA JIA 00BSACHEHHS paSHOO6pa3HLIX
XUMHYCCKUX SIBICHHI U CBOMCTB BCIICCTB, OLCHKWU POJHM XHUMHU B Pa3BUTHU COBPCMCHHBIX
TEXHOJIOTUH U MMOJIYYCHHUHU HOBBIX MAaTCPUAJIOB;

e pa3BUTHe I[103HABATEJIbHBIX MHTEPECOB M MHTEUIEKTYAJIbHBIX CIOCOOHOCTEW B IpolEecce
CaMOCTOSITENILHOI'O NMPUOOPETeHNs XUMHUECKUX 3HAHMH C HMCIIOJIb30BAaHMEM pa3IMYHBIX MCTOUYHUKOB
nH(pOpMaliY, B TOM YHUCIIE KOMITbIOTEPHBIX;

e BOCIIUTAaHHe yOEK/IEHHOCTH B MO3UTUBHOM POJM XUMUU B JKU3HU COBPEMEHHOTO OOIIECTBa,
HEO0OXOMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M OKPYKAIOIIEH cpenie;

e IpMMeHeHHUe MOJyYeHHbIX 3HAHUM U YMeHM# 11711 6€301acHOT0 UCTOIh30BaHMS BEIIECTB U
MaTepuajoB B OBITY, CETCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/ad B
HOBCGI[HGBHOﬁ JKHU3HH, MPEAYIPCIKACHUA ﬂBHCHI/IfI, HaHOCAIIUX BpCa 3A0POBBIO UYCIOBCKA H
OKpY>Karollen cpene.
®opmbl opraHu3anuu 00y4eHusi: HHANBUIyalbHas, TapHasi, TPYNIOoBasi, MHTEPAKTUBHAS.

OCHOBHBIE 3a0auu V3y4eHUs XUMUU B IIKOJIE:
v Gopmuposames 'y 0OydaIOUIMXCS yMEHHUsS BHJETh M IOHMMAaTh IIEHHOCTh 0Opa3oBaHUS,
3HAYUMOCTh XMMHUYECKOTO 3HAHUS JAJISl KaXJ0ro 4eJoBeKa He3aBUCHUMO OT €ro npodeccroHalbHOM
JeSITEIbHOCTH;
v Gopmuposams TIpENICTaBICHUSI O XHUMHYECKOM COCTaBISIOLIEH €CTeCTBEHHOHAYYHOM
KapTUHBl MHpA; YMEHHS OOBACHATH OOBEKTHl M MPOLECCHl OKpYXKaoLeH IeHCTBUTENBbHOCTH,
WCIIOJIB3YS 111 3TOI0 XMMHUUYECKUE 3HAHUS;
v 061adeéams METOJAAMHM HAYYHOTO TO3HAHUS s OOBSCHEHUS XUMUYECKUX SIBICHUNH U
CBOICTB BEILIECTB, OLIEHKH POJIM XMMHH B Pa3BUTUH COBPEMEHHBIX TEXHOJIOIMH U MOJIyYEHUU HOBBIX
MaTepHaJIoB;
v socnumviéams YOSKIACHHOCTb B TIO3UTHBHOM pOJIM XHMUU B JKM3HM COBPEMEHHOTO



o01ecTBa, HEOOXOIUMOCTH TPAMOTHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M OKpYKAIOIIEH cpelie;

v npuMeHsmyb TOJy9eHHbIC 3HAHUNA i1 O€30MMaCHOTO HCIIOIH30BaHMS BEIIECTB M MaTEPHATIOB

B OBITY, CEJIbCKOM XO3SIUCTBE W Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKHUX 3aJ1ad B MTOBCEIHEBHOM

JKU3HU, IPEIYIPEKIACHUS ABIECHUN, HAHOCSIIIUX BPE 3J0POBBIO UEIIOBEKA U OKPYKAIOILIEH CpeIe;

v pazeueams  TO3HABATEJbHBIE  HHTEPECHl, HWHTEIUIEKTyaJlbHbIE W  TBOPYECKUE

CIIOCOOHOCTH ydYalMXcsi B TpOILecCe HM3YYCHUS HMHU XHUMHYECKOM HAyKu W ee¢ BKIaja B

COBPEMEHHBIN HAyYHO-TEXHUYECKUN MPOTpecc;

v Gdopmuposams BaXKHEHIIME JOTHMYECKUX ONEpalMi MBINUICHUS (aHAIW3, CHUHTE3,

00001mIeHne, KOHKpETHU3aIus, CPAaBHEHUE W Jp.) B IMPOIECCE MO3HAHHUS CHUCTEMBI Ba)KHEHIIIMX

MOHSATHI, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUU U CBOMCTBAX XMMHUYECKUX BE [ € CTB ;

v osradesams KJIIOUYEBBIMU KOMIETCHIUSIMU (yueOHO-TT03HABATEILHBIMH,

WH(QOPMAIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMH).

v' Meroabl 00y4YeHus:

v" T1o UCTOYHHUKY 3HAHUI: CJIOBECHBIE, HATJISIHBIE, IPAKTHUECKHE;

v" Tlo ypOBHIO MO3HABATEILHON aKTUBHOCTH: IIPOOJIEMHBIM, YACTHYHO-ITIOUCKOBBIH, 00BACHUTEILHO-
WJUTIOCTPATUBHBIN;

v/ Ilo [pUHLIMIY pacuwiIeHEHWs WIM COEJUHEHHS 3HAHMN: aAHAJIUTHYECKMH, CHHTETHYECKUIA,
CpaBHUTEJILHBIHN, 0000IAOINN, KiTacCU(PUKAITMOHHBIH.

v TexHosioruu oGy4eHusi: MHIUBUIYAILHO-OPUEHTHPOBaHHAsI, pasHoypoBHeBas, UKT.

MecTo npeamera B y4eOHOM ILIaHe.

Jis  00s13aTeIbHOrO  M3Y4EHHUs Y4eOHOro Impeamera «XUMHs» Ha 3Tale CpeJHero oOIuero
oOpa3zoBaHus (¢enepanbHblii 0a3uUCHBI y4eOHBIM TIIaH s 00pa30BaTENbHBIX — yUPEKICHUIH
Poccuiickoit @enepanuu otBoaut 34 yacos. [lanHas paboyas mporpamMma paccunTaHa Ha 68 yacos:

- B 11 knacce orBoautcs 34 yaca U3 pacyera: 1 yac B HEJEN0, B TOM YMCiE 2 yaca Ha MPOBEICHUE
KOHTPOJIbHBIX U 2 Yaca Ha MPOBe/IeHNE OLICHOUHBIX MPAKTHUYECKUX padoT.

®opMBbI KOHTPOJISA: YCTHBIE OINPOCHI, IPOBEPOUYHBIE PAOOThI, TECTOBBIM KOHTPOJIb, MPAKTUYECKUE U
KOHTPOJIbHBIE pabOTHI.

Onucanue Mecta y4e0HOro npeaMeTa B y4eOHOM ILIaHe.

B y‘I€6HOM IJTaHC IIKOJIBI AJId N3YUYCHUEC XUMUU OTBEACHO

KJ1acc YacoB B HEZIETIO YacoB B roJx
10 1 34
11 1 34
BCEI'O 2 68

Y4eOHUKH, HCIO0JIb3yeMble B 00pa30BaTeIbHOM MpoIecce.

Pabouyasi nporpamMma obecrnedeHa y4eOHO-MeTOAMYECKHM KOMILIEKTOM, KOTOPbIII PEKOMEH0BaH
MunncrepcTBoM 0o0Opa3oBanusi PO u BxomuT B denepanbHbIil niepedeHb yueOHHkoB Ha 2013-2017
yueOHbIi Tog «Xumus. 10 kimace» n «Xumus. 11 xkmace» O.C. TabpuensiH. — 3-e u3z., nepepad.- M.:
Hpoda, 2007.



Kaacc | HasBanue yyeOHHKA ABTOpPBI I'on m3nanusa | U3parejbCcTrBo

8 Xumus. 10 kmacc I"a6puensu O. C. 2013-2017 M.: Ipoda
(6a30BbIil YPOBEHB)

9 Xumus. 11 kmacc I"a6puensu O.C 2013-2017 M.: Ipoda
(6a30BbIil YPOBEHB)

Pe3yJILTaTbI oCcBOCHUA MNpPOorpaMmabl

JleaTenbHOCTh YyUuTeNs B O0yYEHUN XHUMUHU B cpesiHel (TOJIHOM) mIKoJie JoJDKHA ObITh HallpaBiieHa Ha
JOCTHKEHHE 00yUYarOIIUMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3YIbMAmMOos:

>

>

>

>

B IICHHOCTHO-OPMEHTALMOHHONW Cepe — YyBCTBO TOPAOCTH 33 POCCUHCKYIO XHMMHYECKYIO
HayKy, TyMaHU3M, OTHOIIIEHHUE K TPYAY, LIeJIeYCTPEMIIEHHOCTb;

B TPYIOBO#l chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NaybHEHIIeH 00pa3oBaTeIbHON H
po¢eCCUOHATILHON TPAaeKTOPUH;

B II03HABAaTEJIbHOW (KOTHUTUBHOM, HWHTEIJIEKTYaJbHOU) cpepe — yMeHHE YIpaBlATh CBOEH
[103HABATEIbHOM JEATEIBLHOCTBIO.

M. emanpedmemnbmu pe3yiromamamu OCBOCHUA BbIITYCKHUKaAMU CT&pH.ICﬁ IOKOJIbI IIpOrpaMMbl I10
XHUMUU SABJIAKOTCA:

>

Y VV VYV

HUCIIOJIB30BAaHHC YMCHI/Iﬁ W HAaBBIKOB Ppa3IMYHbIX BHIOB MO3HAaBaTEIbHOM JCATCIIbHOCTH,
MMPUMCHCHUUN OCHOBHBIX MCTOJ0B IIO3HAaHHUA (CI/ICTGMHO-I/IH(i)OpMaIII/IOHHHﬁ aHaJiu3,
MO,I[eJ'II/IpOBaHI/Ie) AJIL U3YUYCHUS PA3JIMYHBIX CTOPOH OKPY)KaI-OH_Ieﬁ HeﬁCTBHTCHbHOCTH;
HCIIO0JIb30BAHHUEC OCHOBHBIX MHTCIIJICKTYaJIbHBIX onepaunﬁ:

q)OpMy.HI/IpOBaHI/Ie I'AIoTe3, aHaJlnu3 W CHUHTC3, CPABHCHUC, O606H.[€HI/Ie, CUCTCMaTu3anusi,
BBIABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBﬂBGﬁ, IIOMCK aHaJIOI'OB,

YMCHHEC I'CHCPUPOBATH UACHU U ONIPCACIIATh CPEACTBA, HCO6XOI[I/IMBIe I UX pCain3aliu;
YMCHHUEC ONPCACIIATh LECIW U 3aaa4u ACATCIBHOCTH, BI)I6I/IpaTI) CpeacTBa pCain3alvi LECIN U
MPUMCHATH UX HA IIPAKTUKE,

HCIIOJIB30OBAHUEC PA3JIMYHBIX HCTOYHHUKOB JJIA IOJYYCHHA XHUMHYECKOMN HHq)OpMaHHH,
IIOHUMAHHUEC 3aBUCHUMOCTU COACPIKAHUA H (I)OpMLI MNpEaACTaBJICHUA I/IH(I)OpMaI_II/II/I oT ueneﬁ
KOMMYHHKAIIUXU U aapecara.

B obnactu npeomemmnuix pe3ynbsmamoB u3ydeHre XUMHUH MPEAOCTABISET YICHUKY BO3MOKHOCTh Ha
CTYTIEHH CpeHero (IOJIHOTO0) 00111ero 00pa3oBaHus HAYYUTHCH:
Ha 0a3060M ypogne

1) 6 nosnasamenvhoii cghepe —

a) 1aBaTh OIPEAETICHUS U3yUYEeHHBIM OHSTHSIM;

0) omnuceBaTh JAEMOHCTPALIMOHHBIE M CAMOCTOSITEILHO IPOBEJIEHHBIE OSKCIIEPUMEHTHI,
UCHOJb3Ys AJIS 3TOTO €CTECTBEHHBIN (PYCCKUM, pOJTHON) SI3BIK U SI3bIK XUMUU;

B) ONKCHIBATh U Pa3aNyaTh U3Y4YEHHBIE KJIACChl HEOPTaHUYECKUX U OPraHUUYECKUX COCAUHEHHH,
XUMHYECKHE PeaKIuu;

I') KJIJacCU(UIMPOBATh N3yUYE€HHbIE OOBEKTHI U SIBJICHUS;

N) HaOdIOAaTh JIEMOHCTPUPYEMBIE M CAMOCTOSTENBHO MPOBOAMMBIE OIBITHI, XMUMHUYECKHE
peakIyu, MpOTEeKalolIe B IPUPOE U B OBITY;

€) JenaThb BBIBOABI M YMO3AKIIOYEHHMS W3 HaONIOJCHMH, M3YyYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, IPOrHO3UPOBAaTh CBOMCTBA HEU3YUEHHBIX BEIIECTB IO AaHAJOTUU CO
CBOMCTBAMHU U3YUYECHHBIX;

) CTPYKTYpHUpOBaTh U3yUEHHBIN MaTepua;

3) HHTEPIIPETUPOBATh XUMUYECKYIO0 HH(OPMALIHIO, TOIYYEHHYIO U3 JPYTUX HCTOYHHUKOB;

1) ONUCHIBATh CTPOEHUE aTOMOB 31eMeHTOB [—IV mepuoga ¢ UCHOIb30BaHUEM 3JIEKTPOHHBIX
KOH(UTrypamnuii aToMOB;



® K) MOAEIUPOBATH CTPOEHUE MPOCTEUIINX MOJIEKYJ HEOPTAaHUYECKUX U OPraHNYECKUX BELIECTB,

KpHUCTAJIJIOB;

2) 6 YeHHOCMHO-0PUEHMAYUOHHOU chepe —

® aHaJNM3UPOBAaTh M OIIGHUBATh TOCJIEACTBUA IJs OKpYyXKarouleil cpelnpl OBITOBOW H

MIPOU3BO/ICTBEHHOH JIEATEILHOCTH YEJIOBEKA, CBA3aHHOM C MepepaboTKOI BEIIECTB;

3) 6 mpyoosoii cchepe —

® [IPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT;
4) 6 cghepe uzuueckoii Kyromypol —

® O0Ka3blBaTh IEPBYIO INOMOIIb IPU OTPABICHMSX, OXKOraX M IPYTUX TPaBMax, CBSI3aHHBIX C

BelIeCTBaMH U Ja00OPaTOPHBIM 000PYIOBAaHHEM.

B pesynprare u3ydeHuss 0a30BOro Kypca XUMHH BBITYCKHHUK OCBOMT COJEp)KaHHE, KOTOpPOE
crocobcTByeT (HOPMUPOBAHMIO MO3HABATENIbHON, HPABCTBEHHON U ACTETUYECKOM KylnbTypbl. OH
OBJIAZICET CUCTEMON XMMHYECKHMX 3HAHUM — NOHATHUAMHU, 3aKOHAMM, TEOPUSIMH U S3bIKOM HAayKH Kak
KOMITOHEHTaMU €CTECTBEHHOHAYYHON KapTHUHBI MHpa. DTO IMO3BOJUT €My BbIpabOTaTh MOHUMaHHUE
OOIIECTBEHHON MOTPEOHOCTH pa3BUTHsI XMMUU KAaK HayKH, OTHOLICHHE K XHUMHH KaK BO3MOXKHOM
o0nactu Oyayiei MpakTUYECKOM IeATENbHOCTH.

VYcBoenue coiepxkaHusi 6a30BOro Kypca XMMHUHM 00€CHEUUT BBITYCKHUKY BO3MOKHOCTb OBJIAJIETh
00001IEHHBIMU CITOCOOAMHU JIEHCTBUM C Y4eOHBIM MaT€pHAIOM, KOTOPbIE TO3BOJISIOT YCIIEUIHO PEIIATh
y4eOHO-TI03HABATEIbHBIC H YUEOHO-TIPAKTHUECKUE 3a/1a41, MAKCUMAaIbHO MPUOIIKEHHBIE K PEATbHBIM
KU3HEHHBIM cutyauusM. ChopMHUPOBAaHHOCTh OOOOIIEHHBIX CHOCOOOB JEHCTBHI, Hapsadgy
OBJIaJICHEM OIIOPHOM CUCTEMOW 3HAHUM U YMEHM, TO3BOJIUT yYaIlUMCs ObITh KOMIIETEHTHBIMU B TOU
WM HMHOM cdepe KyIbTypbl, Kaxkaas M3 KOTOPBIX MpeanojiaraeT ocoOble crocoObl JelCcCTBUM
OTHOCHUTEIIFHO CHEM()PUIECKOTO COAEPIKaHUSI.

B npouecce n3ydeHuss XUMHUH Y yUeHUKA OynyT chOpMHUpPOBAHBI TO3HABATEIbHbBIE IEHHOCTHBIE
OpUEHTAIMM: [IEHHOCTHM HAY4YHOIO 3HAHUS, €ro IPaKTUYECKOW 3HAUYMMOCTH U JOCTOBEPHOCTH;
[IEHHOCTH XMMHUYECKUX METO/I0B UCCIICIOBAHMSI )KUBOUM M HEKUBOU MIPUPO/IBIL.

B pesynbrarte pa3BuTHS NMO3HABATENBHBIX [EHHOCTHBIX OPUEHTALMN NMpPU W3Y4EHUH 0a30BOTO
Kypca XMMHUH Y BBITYCKHUKa OynyT c(hOPMHUpPOBAHBI: YBaXHUTEIbHOE OTHOIIEHHE K CO3UAATEIBHOM,
TBOPUYECKOH N1€ATENbHOCTH; NOHUMaHUuEe HEOOXOAMMOCTH 370pOBOro olOpas3a >KU3HH; MOTPEOHOCTh B
0€3yCIIOBHOM BBIIIOJHEHUHU MpaBUJl 0€30MacHOrO MCIOJIb30BaHUS BEIIECTB B MOBCETHEBHOM KU3HHU,
HEO0OXOIMMOCTb COXPaHSTh U 3alUIIATh IPUPOAY.

®opMHUPOBaHUE PETYIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUH MpHU U3y4eHUH 0a30BOTO
Kypca MO3BOJUT YYEHUKY HAyUUThCS: IIAaHUPOBATh CBOM JIEUCTBUS C YUETOM MTOCTABIEHHOM 3a7auu U
YCIOBUSIMU €€ pEau3allid; OLEHUBAThb IPAaBUIBHOCTH BBIIOJHEHUS JCHCTBUS U OCYLIECTBIISTH
KOHTPOJIb PE3YyJbTaTOB YCBOEGHMSI y4ye€OHOrOo Marepuayia; BHOCUTh HEOOXOIHMMbIE KOPPEKTUBHI B
y4eOHYI0 JesTEeIbHOCTh HAa OCHOBE aHaliM3a W OLEHKH JOIMYLIEHHBIX OLIMOOK; CaMOCTOSATEIbHO
OTIpeESATh OPUEHTUPHI YU€OHBIX AEUCTBUN IPU U3YYEHUH HOBOI'O MaTepHara.

KoMMyHHMKaTHBHBIE IICHHOCTHBIE OpHEHTALIMM, OCHOBY KOTOPBIX COCTaBJISIFOT IPOLECC
oOllleHusT M TpaMOTHAas peyb, OYyIyT CHOCOOCTBOBATH PA3BUTHIO IOTPEOHOCTH BECTH JHAJIOT,
BBICIIYIIMBATh ~MHEHHE ONIOHEHTAa, Y4acTBOBaTb B JUCKYCCHM, OTKpBITO BBIpa)kaTb U
apryMEHTHPOBAHHO OTCTaMBaTh CBOK TOYKY 3pEHUS, MPABUIBHO HCIOJIb30BATh XHUMHUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY.

B pe3yiabrare m3yuenusi 6a30BOro Kypca XMMHMHU BBIIIYCKHUK CpeAHel IIKOJbI MOJYYHMT
BO3MOKHOCTh HAYYUTHCH:

® COBCPHICHCTBOBATH U pa3sBUBATh YMCHUC YIIPABJIATH CBOCH ITO3HABATEILHON JCATCIIBHOCTBIO,

® [IPUMCHATH OCHOBHBLIC MHTCIIICKTYAJIbHBIC OII€pallid TaKHUC Kak, CbOpMy.]'II/IpOBaHI/Ie THUITIOTE3,
aHaJIM3 MW CHHTE3, CPABHCHUC, O606H.I€HI/IC, CUCTCMATH3allusA, BbIABICHUC JIIPUYUHHO-
CICACTBECHHBIX CBS3CH U Ap. 1A N3y4CHUS CBOICTB BC€IICCTB 1 XUMHYECCKHUX peaKHHﬁ;

® HCIIOJIB30BAaTh PA3JIMYHBIC HCTOUYHHUKU IJIA MOJTYUYCHUS XUMHYICCKOM I/IH(l)OpMaI_[I/II/I;

L4 CaMOCTOSATCIIbHO TNIAHUPOBATH U OPTaHHU30BLIBATH qu6HO-HO3HaBaTCJIBHy10 ACATCIIBHOCTD,

¢ yCTAHAaBJIMBATH IMOCJIICAOBATCIBHOCTD HeﬁCTBHﬁ IIpu pCUICHUN y"-IC6HOI71 3aga4u,



OCBaMBaTh KJIIOYEBBIC KOMIIETEHTHOCTH, KOTOpPBIE HMEIOT YHUBEPCAILHOE 3HAYCHHUE s
pPa3NUYHBIX BHUJOB JIEATEIBHOCTH, B WX 4HCIE: O0OOIIEHHBIE CIOCOOBI pEUICHHS 3aad,
HCCIICIOBATEIIbCKHE YMEHHS, KOMMYHHKATUBHBIC YMEHHS, HH()OPMAIMOHHBIC YMEHUS.

Ilnanupyemble pe3yibTaThl 0CBOEHHUS Y4eOHOT0 nMpeaMeTa « XuMMs»

B pe3yabTare n3ydyeHusi yueOHOro npeamera « XMMus» Ha ypOBHe CpeHero o0mero

o0pa3oBaHus BbINYCKHUK 11 Kjacca Hay4yuTes:

pacKpbIBaTh Ha MPUMEPaX PoOJib XUMUHU B (POPMUPOBAHUH COBPEMEHHON HAyYHOU KapTHUHBI
MHpa U B IPAKTUUECKON AEATEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXK/1Yy XUMUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha MpUMepax MOJIOKEHUS TeOpUuu XuMudeckoro crpoenus A.M. bytieposa;
noHumarsb ¢uznueckuit cmbica Ilepuoanueckoro 3akona /I.J1. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XUMHYECKUX 3JEMEHTOB U OOpa30BaHHBIX UMM BELIECTB OT
AJEKTPOHHOTI'O CTPOEHUS aTOMOB;

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUH 00 UX COCTaBe
U CTPOCHUH;

MPUMEHTh IPaBUJa CUCTEMAaTHMYECKON MEXIyHapoJAHOM HOMEHKJIATypbl KakK Cpe/icTBa
pa3auyeHus U UACHTU(UKALIUY BELIECTB 110 UX COCTaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(pOpPMALIUM O CTPOCHHUU BEILIECTBA, €r0 CBOMCTBAX M MPUHAMIEKHOCTH K OMNPEICICHHOMY
KJIACCy COEIMHEHUM;

XapaKTepu30BaTh OPraHUYECKHE BEUIECTBA II0 COCTaBy, CTPOCHUID M  CBOMCTBaM,
YCTaHABIMBAaTh IPUYMHHO-CICACTBEHHBIE CBS3M MEXAY [JaHHBIMH XapaKTEpPUCTUKAMU
BEIIECTBA;

MPUBOJIUTh MPUMEPbl XMMHUYECKUX PEaKIHil, pacKphIBAIOIIMX XapaKTepHblE CBOWCTBA
TUIMYHBIX TPEACTAaBUTENICH KJIaCCOB OPraHMYECKUX BEIIECTB C LIENbI0 MX HUIACHTU(DUKAIUMHU U
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

MIPOrHO3UPOBATh BO3MOXHOCTh MPOTEKAHUsI XMMHUUECKHUX peaklrii Ha OCHOBE 3HaAHHI O THUHax
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX pPEeaKIMOHHOW CIIOCOOHOCTH;

HCIIOJIb30BaTh 3HAaHUS O COCTAaBE, CTPOEHUHM M XUMHYECKMX CBOMCTBAaX BEIIECTB JJIA

0e30macHOTO IMPUMCHCHUS B npaKTqucxoﬁ JCATCIIbHOCTH,



NPUBOAUTH HPUMEPHl MPAKTHYECKOTO HCHOJNB30BaHHS HPOIYKTOB IepepaboTku HepTH U
HOPUPOJHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COCAWHCHUH (MOJMATUIICHA, CHHTETHYECKOIO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

NPOBOAMUTH OIBITHl O PACIO3HABAHHIO OPraHUYECKMX BEIIECTB: TIIMICPHHA, YKCYCHOM
KHCJIOTBI, HCIPCACIBbHLIX XUPOB, TIJIFOKO3bI, Kpaxmaja, OEIKOB — B COCTaBe MU ECBBIX
NPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

BJIaJICTh IpaBWJIAMH M IpUeMaMH Oe30macHOW paboThl ¢ XUMHUYECKHMMH BELIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

YCTaHABIMBATh 3aBHCUMOCTh CKOPOCTH XHMHYECKOH pPEaKIHMU U CMEIICHUS XHMHYECKOrO
paBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C IIEIBI0 ONPEICICHHUS ONTUMAIBHBIX YCIOBHI
HPOTEKAHUSI XUMHYECKHUX TPOLIECCOB;

HPUBOUTH TIPUMEPHI THIPOJIN3a COJICH B TIOBCETHEBHOM KHU3HHU YECIIOBEKA;

OPUBOAUTH  NPHUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEakUWii B HPUPO/E,
MPOU3BOJICTBEHHBIX IPOLIECCAX U KU3HEACITEILHOCTH OPraHH3MOB;

HOPUBOAUTH HPUMEPbl XUMUYECKHX PEaKIHii, PACKPHIBAIOIINX OOLIME XMMHYECKHE CBOMCTBA
HPOCTBIX BEIICCTB — METAJJIOB M HEMETAILIOB;

MPOBOMTH PACUCThl Ha HAXOXJICHHUE MOJICKYJSIPHOU (DOPMYIIbI YIIIEBOIOPOAA MO MPOAYKTaM
CTOpaHHs U 10 €r0 OTHOCUTENIBHOH IIOTHOCTH ¥ MAacCOBBIM JIOJSIM DJICMEHTOB, BXOJSIIHNX B
ero COCTas;

BJIAJICTh TIpaBWJIaMU O€30MacHOrO OOpamieHUs C EJKMMH, TOPIOYHUMH ¥ TOKCUYHBIMH
BEILIECTBAMH, CPEJCTBAMU OBITOBON XUMUMU;

OCYIIECTBIATh MOMCK XHWMHUYECKOM HHGMOpMaLMM 10 Ha3BaHUAM, HJAECHTU(UKATOPAM,
CTPYKTYPHBIM (pOpMYyJiamM BEIIECTB;

KPUTUYECKH OIIEHUBATH U MHTEPIIPETUPOBATh XUMHUYECKYI0 HH(GOPMAIINIO, COAEPKAIIYIOCS B
COOOIIEHHUSAX CPEACTB MaccoBoW MHpopmanuu, pecypcax MHTepHeTa, HaydHO-TOMYJISPHBIX
CTaThsIX C TOYKHM 3PEHHS E€CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B LENSAX BBISIBICHUS
OUIMOOYHBIX CYXKICHHH U POPMUPOBAHUS COOCTBEHHOI MO3HIINH;

NpPEJCTABIATh TYTH pEIICHHsS TIO0ANBHBIX MPOOJIEM, CTOSIIMX Mepell YeTOBEYSCTBOM:

9KOJIOTMYCCKUX, SHECPTCTUUCCKUX, ChIPLECBLIX, U POJIb XUMHHU B PCHICHUN 3THUX Hp06HCM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

HWIUTIOCTPUPOBATHL HA TPUMEPAX CTAHOBJICHUC U 3BOJIFOITUIO OpTaHH‘{CCKOﬁ XUMHHU KaK HAYKHU Ha

PA3TUYHBIX UCTOPHUYCCKUX IdTallax €€ Pa3BUTHS,



® CIIOJIB30BAaTh METOJbl HAYYHOTO TIO3HAHHsSI TPU BBHIMOJIHEHUHM MPOEKTOB M Yy4eOHO-
UCCIIEIOBATENbCKUX 3a7ad M0 M3YYEHHUIO CBOMCTB, CIOCOOOB MOJYYEHHS U PAClO3HABAaHUS
OpraHU4YeCKHUX BELIECTB;

® OOBSCHATH MPHUPOIY U CHOCOOBI 00pa30BaHUs XUMUYECKOW CBS3U: KOBAJIICHTHOW (TOJSPHOM,
HETOJISIPHON), MOHHOW, METaJUIMYeCKOU, BOJOPOAHON — C IENbI0 ONMpPEAeNeHUs XUMUYECKOU
AKTUBHOCTH BELIECTB;

® YCTaHaB/IMBaThb TIE€HETUYECKYIO CBS3b MEXKIY KJIacCaMM OPraHMYECKUX BEIIECTB IS
000OCHOBaHUS TPUHIMIUAIBHON BO3MOXHOCTH TIOJIYYCHUS OPTaHMYECKUX COCIUHEHUN
3a/IaHHOTO COCTaBa U CTPOCHHS;

® YCTAHABIIMBATh B3aUMOCBS3M Mexay (akTamMu U Teopuel, NMPUUMHON U CIEIACTBHEM IPH
aHayM3e MNPOOJIEMHBIX CHUTyalliii W OOOCHOBAaHWUU MPUHUMAEMbIX PEIICHUH Ha OCHOBE

XUMHUYECKUX 3HAHUU.

Conep:xanue TeM y4eOHOI0 nmpeamMera

11 kanace
Tema 1

CtpoeHnne aTroma u nepuoanyeckuii 3axkon /I. U. Menaeneena (3 1)

OCHOBHBIE CBEJEHHUS O CTPOEHHUHU aToOMa. Sapo: npoToOHbl U HEUTPOHBL. V30TOMBI.
DNEeKTPOHBI. DIIEKTPOHHAs 0007I0UKa. DHEPreTUUecKuil ypoBeHb. OCOOCHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB 4-TO U 5-T0 Mepuo10B nepuoanyeckoit cucremsr /1. U.
MenneneeBa (nepexoaHbix 31eMeHTOB). [lonsTHEe 00 opOUTaNIX. S- M p-OpOUTAIH. DIEKTPOHHbIE
KOH(Urypalnuy aTOMOB XMMHYECKHX 3JIEMEHTOB.

ITepuonnueckuin 3akoH M. MenneneeBa B CBeTEe YUEHHUSI O CTPOEHHUHU
a1 oM a. Orkpsitue J[. 1. MenneneeBbIM IepuoInYeCKOro 3aKoHa.

[Tepuonnueckas cuctema xumuieckux 3neMenToB Jl. . Menneneesa - rpadguueckoe oToOpakxeHue
MEPUOANYECKOr0 3aKkoHa. DU3nUecKuil CMBICI OPSAIKOBOrO HOMEPA IEMEHTAa, HOMEPA MeproJa U
HOMepa rpynibl. BaneHTHbIe 251eKTpoHbIL. [[pruunHBI H3MEHEHUs! CBOMCTB 3JIEMEHTOB B IIEPUOAAX U
rpynnax (TJaBHBIX HOATPYIINAXx).

[TonoxxeHre Boopoa B IEPUONYECKON cucTeMe. 3HaUE€HUE MEPUOIUYECKOr0 3aK0Ha U
NEPUOANYECKON CUCTEMbI XUMHUUYECKUX d1eMeHTOB J[. 1. MeneneeBa uisl pa3BUTHSI HAYKU U
MMOHUMAaHUS XUMHUYECKON KapTHHBI MUPA.

JemoHcTpanuu. Paznuyunsie popMbl TEpHOANYECKON CUCTEMBI XUMUYECKUX 31eMeHToB 1. 1.
Meneneesa.

JlabopaTopHslii onbIT. 1. KoHCTpyHpoBaHue nepuoanyeckoil TabINIIbI 3JIEMEHTOB C
UCIIOJIb30BAHNEM KapTOYEK.

HUcnoan3oBanue UKT: npesenrtanus «CtpoeHue atomay, BuaeopuibM «Bearnkuii 3aKoH»
poexr: «Mmenem /. 1. MenneneeBa»
Tema 2
Ctpoenue Bemectna (14 )

Nonnasgs xumuueckas cBs3b. Karnons! u annonsl. Knaccuduxamus nonos. Monnsie
KpUCTaJIIIN4ecKHe pemeTkd. CBONWCTBa BELIECTB € ITUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHas XuMuueckas CBs3b. JIEKTPOOTpULATENBHOCTE. [TossipHas u
HeMoJIsipHasi KoBaJeHTHBbIE CBs3U. [lunons. [lomaspHOCTh CBsI3U M MONMSAPHOCTH MOJIeKyIbl. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBsI3U. MoOJIEKyIsIpHbIE U aTOMHbIE
KpUCTaJIINYecKHe pemeTkd. CBONCTBA BELIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMUECKUX PELIETOK.



MeTanauuyeckas XUMHUYecKas CBsA3b. OcCOOEHHOCTH CTPOEHUS aTOMOB METAJLIOB.
Mertannndeckas XMMUY€ECKasl CBsI3b U METAJUIMUECKasl KpUCTaJIM4ecKast pemierka. CBONCTBa BEIIECTB
C OTUM THUIIOM CBS3H.

Bonopoagnas xumMmuueckas cBs3b. MeXMONEKyIspHas U BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHAs CBsI3b. 3HAUEHHE BOJOPOIHON CBA3U AJISl OpraHU3alMy CTPYKTYp OMOIOIMMEPOB.

ITo 1 u M e p bl. [InacTmMacchl: TEPMOIIIACTBI M PEAKTOILIACTBL, UX MIPEACTABUTEIN U IPUMEHEHHUE.
BosiokHa: npupoiHbie (pacTUTENIbHBIE U )KUBOTHBIE) U XMMHUUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

[a3oo006pa3Hoe COCTOsSHHUE BellecTBa. TpuarperaTHbIX COCTOSIHUS BOJIBI.
OcoOeHHocTH CTpOeHUS ra30B. MOJISPHBIN 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX NPUPOIHBIX CMECEH: BO3yX, IPUPOIHBIN ra3. 3arpsizHeHre aTMOC(epsl
(KMCTIOTHBIE AOXK/U, TAPHUKOBBINA AP PeKT) u 00prda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPOA, YITIEKUCIIbIH ra3, aMMuax, 3TuieH. Mx
MoJIy4eHue, cCoOMpaHue 1 pacrio3HaBaHHeE.

XKunkoe coctosHue BeuecTs a. Boga. [lorpeGienne Boasl B ObITY U Ha IPOU3BOCTBE.
XKecTkocTb BOJBI U CLIOCOOBI €€ YCTPAaHEHUS.

MuHepanbHble BOJbI, UX HCIIOJIb30BaHUE B CTOJIOBBIX U JIEYEOHBIX LIETISIX.

Kunkre kpucTaibl ¥ UX IPUMEHEHUE.

TBepanoe cocTosiHUE BellecCTBa. AMophHbIE TBEpAbIC BELIECTBA B IPUPOJ
U B )KM3HU Y€JIOBEKa, UX 3HAUE€HUE U NpuMeHeHue. Kpucrannuueckoe CTpoeHHEe BELLECTBA.

HucnepcHbie cucTeM bl [loHsaTHe 0 AucnepcHbIX cuctemax. [lucnepcHas ¢daza u
nucrnepcuoHnHas cpena. Kiaccudukanus 1ucnepeHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS IUCHIEPCHON Cpe/ibl U AUCTIEPCUOHHOM (ha3bl.

['pyboaucriepcHbIE CUCTEMBL: SMYIIbCHUH, CYCTICH3HH, a3PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: T'€JIU U 30JIU.

CocTtaB BemecTBa U CM e cC e . BerecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOI'O CTPOSHHUSI.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

[TonsiTHe «10519» U €€ pa3HOBUAHOCTH: MaccoBas (J10J1s1 3JIEMEHTOB B COETUHEHUH, JI0JIS
KOMIIOHEHTa B CMECH - JI0JIsl IpUMeceil, 107151 paCTBOPEHHOTO BEIIECTBA B pacTBOPE) U 00BEMHasI.
Jlons BeIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUYECKU BO3MOKHOTO.

JemoHcTpanuu. Mojenb KpUCTaJUIMYECKOM pelIeTky Xaopuaa Hatpus. OOpasibl MUHEPAJIoB ¢
MOHHOM KPUCTAINIMYECKOMN PEIIETKON: KalbIUTa, rajuTa. Moaenu KpUCTANIMYECKUX PEIIETOK
«Cyxoro JbJay» (WU 1oja), anMasa, rpapura (uau kBapua). Moaens monexynsl JJHK. O6pasibt
ractMacc (penonodopmanbaeTuIHbIe, TOTNYPETaH, OIUITUIICH, TOJUIPOIIUTIEH,
MOJUBUHUIIXJIOPUT) U U3Aeus U3 HuX. OOpa31ibl BOJOKOH (LIepCTh, MIENK, alleTaTHOE BOJIOKHO,
KarpoH, JIaBCaH, HEMJIOH) U u3aenus u3 Hux. OOpasibl HeOPraHUYECKUX MOJIMMEPOB (cepa
IUTACTHYECKas!, KBapll, OKCUJ aTIOMUHUS, IPUPOIHBIE ATFOMOCUIMKATHI). MOeIh MOJIIPHOTO 00beMa
ra3oB. Tpu arperaTHbIX cOCTOSAHUS BOAbl. OOpa3Libl HAKUIM B YallHUKE U TPyOaxX LEHTPAJIbHOTO
ororieHus. JKecTKOCTb BOJIbI U CIOCOOB!I ee ycTpaHeHus. [Ipubopsl Ha kuakux Kpuctamwiax. O6pasisl
Pa3IMYHBIX JUCTIEPCHBIX CUCTEM: IMYJIbCUI, CYCITEH3UI, a3p030JeH, reseit u 3onei. Koarymsuus.
Cunepesuc. Opdext Tunaans.

JlaGopaTtopHbie onbIThI. 2. OnIpeieieHNe TUIIA KPUCTATUIMYECKOW PEIIETKH BEIIECTBA U ONUCAHUE
€ro cBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEN TOJMMEPOB: IJIACTMACC U BOJIOKOH U U3/IENINS U3 HUX.
4. VcnplTaHHE BOJBI HA )KECTKOCTh. Y CTPAaHEHUE )KECTKOCTH BOJBL. 5. O3HAKOMIIEHHE C
MUHEPAIBHBIMH BoAaMHu. 6. O3HaAKOMIIEHUE C JUCIIEPCHBIMUA CUCTEMAMH.

IIpakTuyeckas padora Nel. [Tonydyenue, coOupaHue U pacro3HaBaHUE T'a30B.

Hcnonv3oBanne UKT: npesentanus «Xumudeckas cBs3b», «Crenens okuciaeHus», «Teopus A. M.
OytaepoBay, «Ilomumeps», «PacTBOpBI»
IIpoexThl: «MuHEpaTbHBIE BOJbI, UX HCIIOJIB30BAHUE B CTOJIOBBIX U JIEUEOHBIX LETSAX)»
KP Ne 1 o teme: «CtpoeHune BemecTBay
Tema 3
Xumuueckue peakiuu (8 u)



Peaxnuu, napymue 63 MU3MEHEHHUsS COCTaBa BelllecCTB. AJUIOTPONUA U
AJUTOTPOMHBIE BUAOU3MEHEHHs. [IpUYrHbI aJsToTpOnuy Ha puMepe MoAr(UKaLNi KUCIOpOoIa,
yriepona u pochopa. O30H, ero 6rogorUUecKasi pob.

W3omMepsl u u3omepus.

Peakxnuuu, ngymume c M3BMEHEHHEM cOCTaBa BellecTB. Peakuuu coennuenus,
pa3oXKeHus, 3aMEILEeHUsI 1 OOMEHa B HEOPraHM4ECKON U OpraHndeckoi xumuu. Peakuuu sx30- u
sHpoTepMuueckue. TemnnoBoil 3 hekT XUMHUYecKoi peakuy U TEPMOXUMUYECKUE YPaBHEHUS.
Peaknun ropenus, Kak 4acTHBIN Ciy4al 9K30TEPMUYECKHUX
peaKkuid.

CKOpoOCTh XMMHUUYECKOHN peaKkIluu.

CKOpOCTh XMMHUYECKOHN peaKIMK. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT IPUPOABI
pearupymouux BeIecTB, KOHIIEHTPALUH, TEMIIEPATYPHI, IJIOLaAA IOBEPXHOCTH COIPUKOCHOBEHUS U
Karanusaropa. Peaknuu romo- u rereporeHssie. [lonsatue o katanuse u karaausaropax. epMeHTEI
KaK OMOJIOrMYEeCKHEe KaTaln3aTopbl, 0COOCHHOCTH UX (DYHKIIHOHUPOBAHHS.

OOpaTtuMocTh XUMHUYECKUX peakiuil. HeoOparnumele nu oOpaTuMble XUMUYECKHE
peakuuu. CocTOSSHUE XUMUYECKOTO PAaBHOBECHSI JIIsl OOpaTUMBIX XUMHUUYECKUX peakuuil. CriocoObl
CMELIEHNs XMMUYECKOI'0 paBHOBECHUS Ha IpUMepe CUHTe3a aMmmuaka. [loHsaTue 06 OCHOBHBIX Hay4YHbBIX
MIPUHLIMIIAX POU3BOACTBA HA IPUMEPE CUHTE3a aMMHUAKa UM CEPHOM KUCIIOTHI.

Ponbs Bonbel B XUMHUUECKON peaxuuu Mctuaasle pactBopsl. PactBopumocTs 1
KJ1accu(hUKaus BEIIECTB 110 STOMY MPU3HAKY: paCTBOPUMBIE, MAIIOPACTBOPUMBIE U HEPACTBOPHMEIE
BELIECCTBA.

DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOIUTHUECKAs Tucconnanus. KuciaoTel, OCHOBaHHUS U COJIH C
TOYKH 3PEHUS TEOPUH JIEKTPOIUTHUECKON TUCCOLMALINH.

XUMHYECKUE CBOWCTBA BO/IbI; B3aUMOICHCTBUE C METAJUIAMH, OCHOBHBIMU U KMCIIOTHBIMU
OKCHJaMH, Pa3yIo’KeHHe U 00pa30BaHUE KPUCTAIIIOIMIpaToB. Peakiiuy rusparauuy B OpraHuyecKon
XUMUH.

'mapponau3 oOpraHMYe€CKUX W HEOPraHUYECKUX COETUMHEHHUN
HeoOpatumsblit rugponus. OOpaTuMblil THAPOINA3 CONEH.

I'maponu3 opraHMYECKUX COEANHEHNI U €T0 MPAKTUYECKOE 3HAUEHUE NS TIOJIYUYEHHS TUAPOIU3HOTO
cnupTa U MbUIa. buonoruueckas posiab rupoin3a B IJIaCTHUYECKOM U SHEPreTHYeCKOM 0OOMeHe
BELIECTB U YHEPTUU B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiluu. CTeneHb OKUCICHHUS.
Onpenenenue cTeneHy OKUciIeHus 1no Gopmyie coeaunenus. [lonstue o6 OKUCIUTENBHO-
BOCCTAaHOBUTENbHBIX peakiusax. OKUCIeHNEe U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

D eKTpoJu3. DIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MPOLIECC. DIEKTPOIU3
pacmiaBoB ¥ pacTBOPOB Ha MpuUMepe xyopujia Hatpus. [IpakTrueckoe npuMeHeHUEe 3IEKTPOIH3a.
DNEKTPOIUTHYECKOE NTOTYYEHNUE ATFOMUHUS.

HMemonctpaunuu. [IpeBpamenne kpacaoro gocdopa B 6enbiit. O3oHaTop. Moaenu MOIeKyI H-
OyTaHa ¥ U300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT MPUPO/IbI BELIECTB Ha IPUMEpPE
B3alMO/JICHCTBHS paCTBOPOB PA3JINYHBIX KUCIOT OJMHAKOBOW KOHIIEHTPALIUHU C OJAMHAKOBBIMU
rpaHyJIaMy [IUHKA ¥ B3aUMOJIEHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, [IMHKa,
JKele3a) ¢ COISTHON KUcnoToil. B3aumonelicTBrue pacTBOPOB CEPHOI KUCIIOTHI C pacTBOPaMU
THOCYNb(aTa HATPUs PA3TMYHON KOHIIEHTPALMHU U TeMIiepaTypbl. Moenb KUIISILEro CIosl.
Paznosxenune mepokcuaa BOIOPO/Ia ¢ TOMOIIBIO KaTainu3aropa (okcuaa mapranmna (I1V)) u katanasbr
CBIPOT0 Msca U cblporo kaptodens. [Ipumepsl HEOOPaTUMBIX peakIMid, HIYIHX C 00pa30BaHUEM
ocaJika, ra3a win Bojipl. BzaumozenicTBue muTus U HaTpus ¢ Bozoil. [Tonyuenue okcuna gocdopa (V)
U PaCTBOPEHHUE €ro B BOJIE; UCIIBITAHUE TTOJYYEHHOTO pacTBopa JakmMycoM. OOpasiisl
KpucTayoruapaTos. VcnbITanne pacTBOPOB AIEKTPOIUTOB U HEIIEKTPOIUTOB Ha MPEAMET
JUCCOLUAIMH. 3aBUCUMOCTD CTENIEHH JIEKTPOIUTUYECKON TUCCOLMALNN YKCYCHOM KUCIIOTBI OT
pasbaBnieHust pactBopa. [ maponaus kapOuaa Kanbiys. [ maponn3 kapOOHATOB MIEIIOYHBIX METAIOB U
HuTpaToB IHKa nin cBuHIa (I). [Tomyyenne mbuta. [pocreiime okuCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH; B3aUMOJICHCTBUE IIMHKA C COJITHOM KUCIOTOM U %kele3a ¢ pacTBOPOM



cynbdara menu (II). Moaens snexkTponusepa. Moaenb 371eKTPOJU3HOM BaHHBI JTSI TIOTyUEHUS
ATFOMHUHMUSL.

JlaGopaTtopHble onbIThI. 7. Peakius 3aMeleHs] MEU KEJIE30M B paCTBOPE MEITHOTO Kymopoca. 8.
Peakuuu, uaymue ¢ oOpazoBaHueM ocajika, raza u Boabl. 9. [lonyueHue kuciopoaa pa3inokeHueEM
MepoKcHia BOJIOpoa ¢ moMolibio okcuia maprania (IV) u karanasel ceiporo kaprodens. 10.
[TonyueHnue Boopoaa B3aUMOJIEHCTBUEM KUCIIOTHI ¢ IMHKOM. 11. PaznuuHble cioyyau rugponusa
COJIEH.

Hcnonb3zoBanne UKT: npezentanus «TUnbl XUMHUUECKUX peAKIMil», «CKOPOCTh XUMUYECKUX
peakuuiin, «OBP», Buneodparment «TennoBoit 3pPekT XuMUUIECKON PeaKIIum»

IIpoexThi: «OKUCINTENEHO-BOCCTAHOBUTENIBHBIE IPOIIECCHI, (POPMHUPYIOIINE OOTUK 3eMITH»
KP Ne 2 no teme: «XMMUYECKHUE PEAKIIUI

Tema 4

BemecTBa u ux cBoiicrea (9 u)

M e T a 11 1 b1. B3aumoeiicTBue METaNIOB ¢ HEMETAUIAMH (XJIOPOM, CEPOM U KUCTIOPOAOM).
B3anMozeiicTBre NIENOYHBIX U HIEII0YHO3EMENBHBIX METAJUIOB C BOJOU. DIEKTPOXUMUYECKHUM Pl
HaNpsHKEHUH METAIUIOB. B3anmoaeicTBHE METAJIIOB C paCTBOPAMHU KUCIIOT U COJIEH.
AmoMuHoTepMus. B3auMopaeiicTBre HaTpUs € ITAHOJIOM U (PEHOJIOM.

Koppo3zus merannos. [IoHATHE O XUMHUYECKOW U 3JIEKTPOXUMHUYECKON KOPPO3HHU METAIIIOB.
Crioco0sl 3a1UThl METAIJIOB OT KOPPO3HH.

Hew™etanns. CpaBHUTENBbHAS XapaKTEPUCTUKA TATOTCHOB KaK Han0O0JIee THITMYHBIX
npecraBuTenei HemeTaoB. OKUCIUTENbHBIE CBOWCTBA HEMETAIIOB (B3aUMOACHCTBHE C METAJIIaMH
1 Bo1opoaoM). BoccraHOBUTENIBHBIE CBOMCTBA HEMETAJIOB (B3auMoielicTBUE ¢ OoJiee
ANEKTPOOTPHUIIATETLHBIMUA HEMETAIIJIAMH U CIIOXKHBIMU BEIIECTBAMHU-OKUCIUTEISIMU).

Kucnore Heopranmdyeckue u opraHuyeckue. Knaccupukanus Kucior.
XHUMHUYECKUE CBOMCTBA KMCIIOT: B3aUMO/ICHCTBUE C METAJIJIAMHU, OKCUJAMU METAJNIOB, TUAPOKCHIaMU
METAJUIOB, COJISIMH, cTUpTamMu (peakuus stepudukanun). Ocodble CBOICTBA a30THOM U
KOHLICHTPUPOBAHHOM CEpPHOM KUCIIOTBHI.

OcHOBaHUS HEOpPraHUu4YecKHUEe U oOpraHuyeckue OcHOBaHUS, UX
Kkiaccuukanus. XMMHUYECKHUEe CBOMCTBA OCHOBAHMI: B3aUMOJIEHCTBHE C KUCIOTaMH, KUCIOTHBIMHU
OKCHJIAMU U COIsIMU. Pa3nokeHrne HepacTBOPUMBIX OCHOBAHHUM.

C o 1 u. Knaccuduxanus comneil: cpeHue, KUCIble 1 OCHOBHbIE. XMMUUYECKHE CBOMCTBA CONEH:
B3alMO/ICICTBHE C KMCIOTaMH, II€JI0YaMH, MeTaiiaMu U cossimu. [IpeacraBurenu conei u ux
3Ha4yeHue. XJIOpHJl HaTpHs, KapOoHAT KanblLus, pocdar kaiablus (CpeHNe COJN); THAPOKApOOHATHI
HaTpUsI U aMMOHMSI (KUCTIbIE COJN); ruapokcokapOonat Meau (II) - mamaxut (OCHOBHAs COJIb).

KauecTBeHHBIE peaKIiK Ha XJIOpUI-, CyIb(dat-, 1 KapOOHAT-aHHUOHBI, KATUOH AMMOHUSI, KATHOHBI
xenesa (I1) u (I1).

'eneTnueckasd CBSI3b MEXJYy KJIaCCaMU HEOPTaHUYECKUX U OpraHuue
CKHX CO€JHHEHH . [lonsaTHe 0 reHeTUYeCKON CBSI3H U T€HETHYECKHUX pAnax. [ eHeTnueckui
psan mMetauia. ['enetnueckuit psj HemeTauia. OCOOEHHOCTH T€HETUYECKOT O psijia B OPraHUYEeCKOH
XUMUHU.

JNemoncrpanuu. Komtekuus o0pa3inoB MetamioB. BzanMoeiictBue HaTpHsi U CypbMBI C XJIOPOM,
xelesa ¢ cepoil. ['opeHne Maruus u altOMUHUA B KHcIopoe. B3anmozeiicTBre miei0uH03eMeIbHbIX
METAJUIOB € BOJIOM. B3anmoaeincTBre HaTpuUs ¢ 3TAHOJIOM, IUHKA C YKCYCHOW KHUCIIOTOM.
AmomuHoTepMus. BzanMozaeincTere Meau ¢ KOHIEHTPUPOBAHHOW a30THOM KHCIIOTOW. Pe3ynbrarhl
KOPPO3HMH METAJUIOB B 3aBUCHUMOCTH OT YCJIOBHH ee nmporekanus. Kosekius o0pa3oB HEMETALIOB.
BsaumopeiicTBue XJI0pHOU BO/BI C pacTBOpoM OpoMua (noanaa) kanus. Kosnekuus npupoIHbIx
OpraHu4eckux KucioT. Pa30aBieHne KOHIEHTPUPOBAHHOM CepHOM KHCIOTh. B3aumoeiicteue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI C cCaXapoM, IEJUTI0JI030M U Mebio. O0pa3iibl MPUPOTHBIX
MHUHEpAJIOB, COJIEPKAIUX XJIOPUI HATPUsl, KapOoHAT Kaiblusd, pochaT KalbIUsl U THIPOKCOKapOOHAaT
Menu (I1). O6pa31el MUIEBHIX MPOAYKTOB, COAEPIKAMIUX THIPOKAPOOHATHI HATPUS U AMMOHUS, UX
CIIOCOOHOCTH K pa3jiokKeHHUIo Ipu HarpeBaHuM. ["amenune coapl ykcycom. KauecTBeHHbIE peakiuy Ha
KAaTHOHBI U aHUOHBI.



JlaGopaTopHblie onbIThl. 12. McnibiTanHue pacCTBOPOB KMCJIOT, OCHOBAHUM U COJIEH MHIIUKATOPAMHU.
13. B3aumMopelicTBHE COJISIHOM KUCIIOTHI U pacTBOpPA YKCYCHOM KUCIIOTBI C METAJUIaMHU. 14.
B3anmoaeiicTBre COMAHOM KUCIOTHI M paCTBOPa YKCYCHOM KMCJIOTBI C OCHOBAaHUSIMHU. 15.
B3aumMozeiicTBre COJISTHONM KUCIOTHI U pacTBOPa YKCYCHOM KUCIOTHI ¢ cosiaMHu. 16. [Tonyuenue u
CBOMCTBA HEPACTBOPUMBIX OCHOBaHUH. 17. ['uaponn3 XJIOpUI0B U alleTaTOB IIEJIOYHBIX METAJLIOB. 18.
O3HakoMJICHHE C KOJUJIEKIMSIMU: a) METAJJIOB; 0) HEMETAJIJIOB; B) KUCIIOT; T') OCHOBAHUIA; 1)
MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPUAJIOB, COJIEPHKALUX HEKOTOPHIE COJIH.

IIpakTnyeckas padora Ne2. Pemenne sSKkCriepuMEHTaIbHBIX 33/1a4 Ha UACHTU(DHUKAIHIIO
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHUN.

HUcnoan3oBanue UKT: npesenranus «Metaisly, «Metammyprus», «OCHOBaHUS
IMpoexkToi: KucioTel B ipupoae
KP Ne 3 no teme: «BemiectBa u ux CBOMCTBa

TemaTuueckoe njaHupoBaHue Kypca xumuu. 11 kiacca

DopMa KOHTPOJISA IIpumepHbIe
No/m. Tema CPOKH
K.p. ILp. JL.o. K.p. ILp.
1 Tema 1. Nel
CtpoeHue aTomMa u
nepuoanyecknii 3axkon 1. U.
Menneneena (3 1)
Tema 2. Nel Nel Ne 2-6 Ypok 16 | Ypok
2 Crtpoenue BemecTBa (14 9) 17
3 Tema 3.
Xumuueckue peakuun (8 u) Ne 7-11
4 Tema 4.
BemecrBa u ux coiicrea (9 u) Ne 2 Ne2 Ne 12-18 | Ypok 34 | VYpok
33
Hroro 2 2 18

Kanennapno-remarudyeckuid miaas. 11 kiace

z

JlaTa HaumenoBanue pasnenos u tem
niaan ¢axm

CrpoeHue aTtoma.

HepI/IOIII/I‘-ICCKI/Iﬁ 3aKOH U CTPOCHHUEC aTOMaA

IICXD JI.M. MenaeneeBa u CTpOCHHE aTOMA.

HMonHasg xuMuueckas CBSI3b

KoBanenTHas xummdeckas CBS3b.

MeTammmdeckas XHMHISCKAS CBA3b.

BOIIOpO,I[Ha}I XUMHUYCCKas CBA3b.

ITonumepsl. ITnactmaccsl.

OO N OB IWIN|F-

ITonmumepsl. BosokHa.

[EN
o

["a3000pa3HOe COCTOSHKE BEIIECTRA.

[EEN
[EEN

Kunkoe cocTossHUE BELIECTBA.

[EN
N

TBGp}IOG COCTOAHHE BEIICCTBA.




13 JlucriepcHble CHCTEMBI.

14 Cocras BelecTBa U CMECe.

15 BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB

16 [Mpaktiueckas padora Nel mo Teme: «[lomydenue, cobupanue u
pacno3HaHKe ra3oBy

17 KP Ne 1 no teme: «CtpoeHue BeniecTBa

18 Peaxium, niynme 6e3 3MEHEHHsI COCTaBa BEIIIECTB

19 Peakiuu, niynuye ¢ i3MEHEHHE COCTaBa BEIECTBA.

20 CKOpOCTh XMMHYECKON PEaKIIHH.

21 OOpaTUMOCTh XUMUYECKUX PEAKITHIA.

22 Posb BOJIbI B XMMUYECKON PEAKIIIH.

23 ['uaponn3 opraHn4ecKux U HEOPraHMYECKUX COSTMHEHH.

24 OKuCIUTENBHO —BOCCTAHOBUTENb-HbIE PEAKIIUU

25 DJIeKTpOoIHN3.

26 MeTasibl.

27 Hemeramibl.

28 Kucnotsl Heopranudeckre U OpraHnuecKue.

29 OcHoBaHMsI HEOPraHUYECKHE U OpraHUYECKHUE.

30 Conu.

31 ["'eHeTruecKas CBSI3b MEXAY KJIACCAMH HEOPTaHMYECKUX COCIMHEHUH

32 ["'eneTruecKas CBSI3b MEXKAY KJIACCAMH OPTaHUYECKHUX COSTMHEHHIA.

33 Hrorosast koHTpoIbHAsE paboTa.

34 [TpakTdeckast padborta No2 mo Teme: «PenieHne sKCrepuMEeHTaTbHBIX
3aJ1a4 Ha UACHTU(DUKAIINIO OPTaHUYECKUX U HEOPTAaHUUYECKUX
BEIIIECTBY.

Ilepeyenb y4eOHO-METOAMUYECKOT0 O0eCIIeYeHUA

Cnucok JuTeparypsl o kypey Oomas xumus — 11 kiaace

OcHognasa numepamypa

1. Tabpuensn O.C. Ilporpamma kypca xumuu ans 8-11 kiaccoB 00mieo0pa3zoBaTeIbHbBIX

yupexnaenuit.— M.: Ipoda, 2010.
2. «Yuebnuk Xumus 11xmace»: O.C.I'abpuensa - M.: [poda. — 2003 roxg

Jlononnumenvnaa numepamypa

1. O.C.Tabpuensh, I'.I'.JIsicoBa «Xumus Metonudeckoe mocobue — 6a30BbIil  ypoBEeHbY - M.:
Hpoda 2006 rog.
2. O.CTIaopuensn, N.I'.OctpoymoB, «OO0mmas XuMusi B TecTax, 3ajgadax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2003 rog.
3. O.C.Tlabpuensn, I[1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponsHbIe U
poBepOYHbIe PadOTHI K yueOHUKY». — M.: [Ipoda, 2004 r.
4, O.C.I'abpuensu, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHura ans
yautens». Yacte 1 — M.: Jlpoda, 2003 ro.
5. O.C.I'abpuensu, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHura ans
yaureins». Yacte 2 — M.: Jlpoda, 2003 rox.
6. O.CTIabpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3amaun mo XMMHUH M CHOCOOBI HX
pemerus» - M.: «/Ipodan, 2004roz.




7. B.I. JleancoBa «Xumus 11 kmacc moypounbie 1mianbl 1o ydeOnwmky O.C.I'aGpuensHa,

I".I".JIpicoBoii» - Boarorpan» Yuurens 2003roa.

8. M.A Ps6osa, YV.}O.HeBckasa, P.B.JIunko «Tectel mo xumuu 11 kmace», - M.: Dk3aMmeH,

2006r.

9. O.C.I'abpuensn, N.I'.octpoymoB «XHUMHYECKUH SKCHepuUMEHT B mikojie 11 kmacc»; - M.:
Hpoda. — 2009 rox.

ITosie3nbie 00pa3oBaTebHbIE CAWTBI

1.  O.CI'abpuensn, U.I.OctpoymoB Xumus, Meroandeckoe nocodue 10 xmacc; - M.: poda,
2001 rog;

2.  M.A.Ps6os, P.B.JIunko, E.}O.HeBckast Tectsl mo xumun k yaeoauky O.C.I'abpuensna u ap.

3. «Xumug 10 ximacey; - M.:«Ox3amen» 2006 rox;

4.  O.CTlabpuensn, A.B. SlmykoBa «Pabouas terpamp k y4eOnumky O.C.I'abpuensina u ap.
«Xumus 10 kimacey» (6a30BbIid ypoBeHs); M.: [Ipoda 2012 rox;

1.  Xumus Xumuueckas Hayka u oOpasoBanue B Poccuu http://www.chem.msu.su/rus
Xumus u XKuzab — XXI Bek http://www.hij.ru
[Nazera «Xumusi» u caiiT i yuutens «51 uay Ha ypok xumum» http://him.1september.ru
ChemNet: mopran pyHIaMEHTAIBHOTO XMMHUYECKOTO 00pazoBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.FO. Anmuk6eposoit http://www.alhimik.ru
. OCHOBBI XUMHUU: 00PA30BATEIBHBII CAUT JUIS NIKOJIHHUKOB U CTYJICHTOB
p://www.hemi.nsu.ru
Xumus B OTKpeITOM Kouiemke http://www.chemistry.ru
WebElements: oHmaifH-CIpaBOYHMK XMMHAYECKUX deMeHTOB http://webelements.narod.ru

9.  BuptyansHas xuMudeckas mkosa http://maratakm.narod.ru

10. 3anumatenbHas XUMHL: Bce 0 MeTasuiax http://all-met.narod.ru

11.  Mup xumun http://chem.km.ru

12. Komneknus «EcTecTBeHHOHAYYHBIC SKCIICPUMEHTBDY: XuMust hitp://experiment.edu.ru

13.  Xwumwus it BceX: WUTIOCTPUPOBAHHBIC MaTEPHAIBI 110 O0IIEH, OPraHUYECKON U
Heopranuueckoi xumun http://school-sector.relarn.ru/nsm/

14. DnekrponHas 6ubaroTeKa Mo XuMuu U TexHukehttp://him.1september.ru

15. bank negaroruyeckoro omneita. Meroauueckue pa3pabOTKH YPOKOB XMMHH COPOCOBCKUX
yuuteneid. http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

16. Xwumus: Komnekmus MatepuanoB sl yYUTENs XUMUH: TEMATHUECKHE TUIAHbI, IPOBEPOYHBIC
paboThl, Mena-ypoKH, MaTepHraibl oaummua. http://sysmanova.narod.ru
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Menunapecypcsbl:

1. Enunblie oOpa3zoBaTenbHbIE pecypchl ¢ caiita WWW. school-coolection.edu.ru (emuHol koyuieKuu
o0pa30BaTeNbHbIX PECYPCOB)

YdeOHoe 3JIeKTpOHHOE u3iaHue «BupTyanbHas taboparopus» Xumus 8-11kiacc

Xumus «Ilonssiit mwimoctpupoBanHbiii Kype XUMUS - u3 cepun «IIposeps ceds»

«Xumus uist Beex 21: «Pemenune 3axau» CaMoydnTelb

Xnmus 8-11 kmaccsl

arwN
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JIneT KOPpPEeKTHPOBKHU KAJeHAAPHO-TEeMATHYECKOr0 NIAHUPOBAHUS
[Ipenmer xumus Kimace 11
VYuurens [lekorosa JI.M.

2023-2024 yueoOHblii roa
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