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1. [TosicHUTEIBHASA 3AIIHCKA

Pabouast oOpa3oBaTenbHas IporpaMMa CpeHero (ITOJIHOTO) 001Iero ooOpa3oBaHus 1O MPEIMETY
«Xumust» 118 ydammxcst 11 kmacca o6pa3zoBaTenbHON MIKOJIBI (0a30BBIH YPOBEHB) pa3padoTaHa
B COOTBETCTBUH CO CTAHJIaPTOM XMMHUYECKOTO 00pa30BaHMs U OLIEHKU KauecTBa IMOATOTOBKH
BBIITYCKHUKOB CPEJIHEN IIKOJIbI, Ha OCHOBE aBTOpcKoi mporpammel O.C. ["abpuensna,
COOTBeTCTBYMOMIEH DenepaTbHOMY KOMIIOHEHTY TOCY/IapCTBEHHOTO CTaHIapTa 00IIEeTo
o0Opa3oBaHus U JOMyllIeHHONH MuHHCcTepcTBOM 0Opa3oBanus U Hayku Poccuiickoit denepanuu.
(I'a6puensa O.C. IIporpamma kypca xumuu yist 8-11 kimaccoB 061eoOpazoBaTeIbHbBIX
yupexaenuit /O.C. I'abpuensH. — 3-e u3n., crepeornrt. — M.: Jlpoda). B pabodeii mporpamme
OTpaXeHBI 00sA3aTETHLHBI MUHIMYM COJICP’KaHUsT OCHOBHBIX 00pa30BaTeIbHBIX IPOTPaMM,
TpeOOBaHUS K YPOBHIO MOATOTOBKY yUAIIUXCs, 3aJaHHbBIE (peIepaTbHBIM KOMITOHEHTOM
TOCYIapCTBEHHOTO CTaHJapTa 00IIero oOpa3oBaHusl.

JlaHHas mporpamMMma KOHKPETHU3HMPYET COJEp:KaHUE CTaHJapTa, Na€T paclpeieieHue ydeOHBIX
4acoB IO pas3fenaM Kypca, IOCIEeOBAaTeIbHOCTh H3YUCHHMs TE€M U DPAa3/eloB € y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PAaCTHBIX
ocoOeHHOCTel yuamuxcsa. B mporpamme ompenenéH nepedeHb NEMOHCTpAlUid, J1abopaTOPHBIX
OMBITOB, MPAKTHUYECKUX 3aHATHH U pacu€THBIX 3aJad.

Kontpons 3a  ypoBHeM  3HaHMH  OOydaloIIMXCS  MpelycMaTpUBaeT  IPOBEICHUE
CaMOCTOSITENIbHBIX, IPAKTUYECKUX, KOHTPOJIbHBIX PabOT MO TEMaM.

HEJIN U 3AJAYU YYEBHOI'O ITPEJIMETA

I'naenvie yeau cpeoneco odouge2o 0opazoeanus:

. q)OpMI/IpOBaHI/IC LHEJIOCTHOI'O MPEACTABJICHUA O MHUPE, OCHOBAHHOI'O Ha HpI/IO6peTeHHBIX
3HaHUAX, YMCHHUAX U crocobax JCATCIIbHOCTH,

. HpI/IO6peTeHI/Ie OIIbITa pa3Hoo6pa3H0171 JCATCIIbHOCTH, OIIbITA ITIO3HAHUA U CaAMOIIO3HAHMUA,

e TMOJIrOTOBKA K  OCYIIECTBJICHHIO  OCO3HAHHOTO  BbIOOpa  HMHIUBHIYaIbHOMU
o0Opa3oBaTesbHON WIH MPodeCCHOHATBHON TPACKTO PHH.

bonpmoli BKIag B JOCTIKEHHE TJABHBIX Ieliei CpeaHero O6IJ_ICFO 06pa30BaHI/I§I
BHOCHUT uUu3syuernue xumuu, KOTopoc npu3eano obecneuumon:

1. (I)OpMI/IpOBaHI/IC CHCTEMBl XHUMHYECKHUX 3HAHHUM KaK KOMIIOHEHTa eCTeCTBeHHOHaquOﬁ
KapTUHBI MUPA,

1. PpasBUTUC  JIMYHOCTHU 06yqa101m/1xc51, HUX  HUHTCIUICKTYAaJIbHOC U HPABCTBCHHOC
COBCPIICHCTBOBAHUC, (I)OpMHpOBaHI/IC Y HHUX TYMAaHUCTHYCCKHUX OTHOIICHUM MU
OKOJIOTHYCCKH uenecoo6pa3H0r0 IOBCACHUSA B 6BITy n pr,Z[OBOf/'I ACATCIIBHOCTH,



1.

BBIPAaOOTKY Yy OOyYalomuxcsi MOHMMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUHU
XMMUH, a TaKke (POPMHUPOBAHUE Yy HUX OTHOLICHHUS K XMMHHU KaK BO3MOXXHOH 0OJacTH
Oyayliel mMpakTUYECKOU NeATEIbHOCTH;

(dhopMupoBaHHEe yMEHUN OE30TMACHOTO OOpAIIEHUS C BEIIECTBAMHU, HCIOIb3yEeMBIMU B
NOBCEIHEBHOU KU3HU.

H3yuenue Xumuu 6 cmapmet? wKonie Ha 0a3060Mm YPO6HE HaAnpaeieHO Ha oocmuoicenue

cnedyrwux yenei:

OCBOEHME CHCTEMbl 3HaHUN O (yHIAMEHTAJIbHBIX 3aKOHAaX, TEOpUAX, (PaKTax XHUMHUHU
HEO0OXOIMMBIX JJIs HOHUMAaHUs HayYHOW KapTUHBI MUDA;

OBJIaJICHHE YMEHHMSIMHM XapaKTEpHU30BaTh BEUIECTBA, MAaTEpPHAIbBI MU XUMHUYECKHE
peakiuu, BBINOJIHATH J1A0OPAaTOPHBIE SKCIEPUMEHTHI; IMPOU3BOJUTH pPacyeThl IO
XUMHUYECKUM (QopMmyldaM ¥  ypaBHEHHUSIM; OCYIIECTBIATh IMOUCK XUMHUYECKOMN
nH(pOpMalLUY U OLIEHUBATh €€ JOCTOBEPHOCTh; OPUEHTHUPOBATHCS U IPUHUMATh PElIeHUs
B NMPOOJIEMHBIX CUTYaIUsX;

PAa3BUTHUE ITO3HABATCIIbHBIX HHTCPECOB, HHTCIIICKTYaJIbHBIX n TBOPYCCKUX
CIOCOOHOCTEl B MPOIECCE CaMOCTOSATEIBHOTO MPUOOPETEHUS XMMUYECKHX 3HAHUN C
WCIIOJIb30BAHMEM  Pa3IMYHBIX HCTOYHUKOB HH(GOpMAlUM, B MPOLECCe H3YYCHHUS
XMMHYECKON HAyKd U €€ BKJIaJa B TEXHUYECKUH MpPOTPEcC LMUBHIIM3ALMNU, CIOXKHBIX U
MPOTUBOPEUUBBIX MTyTEH PA3BUTHS UACH, TCOPUI U KOHLIENIIUNA COBPEMEHHON XUMUU;

BOCIIUTAHHE Y6e)KI[eHHOCTI/I B TOM, YTO XHUMHUA — MOH.IHBIﬁ HHCTPYMCHT BOSHeﬁCTBHH Ha
OKpPYXaromyro Ccpeay, 1 4yBCTBO OTBETCTBEHHOCTH 34 IPUMCHCHUC ITOJTYUCHHBIX 3HaHHUHI
n YMeHI/Iﬁ IMO3UTHUBHOM POJIM XUMHUHU B )KU3HU COBPEMCHHOI'O O6H_ICCTBa, HCO6XO,Z[I/IMOCTI/I
XHUMHUYECKH I'PAMOTHOT'O OTHOIICHHA K CBOEMY 3JO0POBBIO Oprmanmeﬁ cpeac,

NpUMeHeHHe MOTYYeHHbIX 3HAHUM U YMEHH /17151 6€3011acHOTO UCIOJIb30BaHUS BEIIECTB
Y MaTepuasoB B OBITY, CEJILCKOM XO3S1CTBE U HAa MPOU3BOJICTBE, PELUICHUS MPAKTUUECKUX
3a/la4 B MOBCEJHEBHOM KU3HU, MPEAYNPEKICHUS SBICHUN, HAHOCAIINX Bpe 310POBbIO
4YeloBeKa M OKpYXKarollel cpele, NPOBEICHHE  HUCCIEIOBATENbCKUX  padoT,
CO3HATEJILHOTO BhIOOpa MpodeccHii, CBSI3aHHON C XUMUEH.

Bknao yuedonozo npeomema ¢ 0ocmusicenue yeneii cpeonezo 0ouiezo 00pa3oeanus

Cpennee obmiee oOpa3oBaHHWE — TpPETbs, 3aKIIOUMUTENbHAs CTYNEHb OOIIero oOpa3oBaHMSL
Copneprxanue cpegHero oouiero o0pa3oBaHus HAaIIPaBJICHO Ha pelIeHHue ABYX 3ajay.

1.

3aBepieHre 00I1Ie00pa30BaTEIbHOM MOJArOTOBKA B COOTBETCTBHHM C 3akoHOM «O0
00pa3oBaHUM.

Peanuzanus mnpeanpodeccronanbHoro oO0miero o0pa3zoBaHHs, KOTOpOE MO3BOJSET
o0ecrneynTh MPeeMCTBEHHOCTh O0IIEro U Mpo(ecCHOHaTbHOTO 00pa30BaHuUsI.



OnHo¥ M3 BaKHEHWIITUX 3a/1a4 ATOTO ATaIla SBISETCS MOArOTOBKA 00YYaIOUIUXCS K OCO3HAHHOMY
U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MpodeccuoHanbHOro myTH. O0ydaroniiecs A0IKHBI
HAY4YUTHCS CAaMOCTOSTEIBHO CTAaBUTh LENU U ONPEACTATh MYTH MX JOCTHXKEHUS, HCIIOJIb30BaTh
NpUOOPETEHHBIH B IIKOJIE OMBIT JESTEIBHOCTH B PEabHOM JXU3HH, 32 paMKaMH Y4eOHOTO
mporecca.

3aoauu uszyuenus xumuu ¢ cmapuieii wiKone:

* Cdhopmuposamsp y 006yqaronuxcsi 3HaHUsI OCHOB XMMHMUYECKOM HAYKH: BaXXHEHUIIUX (haKTOPOB,
MOHATHH, XWMHYECKUX 3aKOHOB U TEOpUH, sI3bIKa HAYKH, JOCTYIHBIX O000OIIEeHU
MHUPOBO33PEHYECKOTO XapaKTepa.

* Pazeums ymeHusi HaOMI01aTh U OOBACHITh XUMUUYECKHE SIBJICHUS, TIPOUCXOIAIINE B TIPUPOJIE,
abopaToOpHH, B IOBCETHEBHON KU3HH.

* Cdhopmuposamsp cielaIbHBIX YMEHHI: 00paliaThCsl ¢ BEHIECTBAMH, BBITIOJHATH HECIOXKHBIE
OKCTIEPUMEHTHI, COOII0Aast MpaBMIIa TEXHUKU O€30MaCHOCTH; TPAaMOTHO TIPUMEHSATh XUMHUYECKHE
3HAHUS B OOILLEHUH C IPUPOJOH U B MOBCEAHEBHOM KU3HHU.

* Packpoimp ryMaHHUCTUYECKYIO HAIPABICHHOCTh XMMHH, €€ BO3PACTAOIIEH pPOJIM B PEIICHUH
TJIaBHBIX MPOOJIEM, CTOSIIUX MEpe]] YeTOBEUYECTBOM, U BKJIaJa B HAYUHYIO KapTUHY MHpa.

* Pazeums TUIHOCTH 00yJaronuxcs: ux WHTEJUICKTyaJIbHOE u HPaBCTBEHHOE
COBEpIICHCTBOBAaHUE, CHOPMUPOBATh Y HUX T'YMAHHCTUYECKHUE OTHOIIECHUS U 3KOJOTHYECKH
1enecoo0pa3zHoro noBeeHNe B ObITY U B MPOLIEcCe TPYAOBOM AeATEIbHOCTH.

* Cdhopmuposams y 00yq9aroninxcsi KOMMYHUKATHBHOM U BaJICOJIOTHIECKONM KOMIIETCHTHOCTEH;

* Bocnumama OTBETCTBEHHOE OTHOIICHHWE K MpPUPOJE, OCpeKHOE OTHOIICHHE K Y4eOHOMY
000pyIOBaHHUIO, YMEHHE >XUTh B KOJUICKTHBE (0OIIATHCS M COTPYAHMYATH) 4Yepe3 y4eOHBIN
MaTepHuall KaXJIoro ypoka.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA

OcHOBHBIMU Tpo0JieMaMHM XUMHUHM SIBJISIFOTCS H3yY€HHE COCTaBa M CTPOCHHUS BELIECTB,
3aBHCUMOCTH UX CBOMCTB OT CTPOCHHUS, KOHCTPYHPOBAHUE BEILECTB C 3aJJaHHBIMU CBOWCTBaMH,
UCClIeIOBaHNE 3aKOHOMEPHOCTEH XMMHMUYECKUX IPEBpAILeHUH 1 IyTeil ynpaBieH!sl MU B LIEJSIX
IIOJIydEeHHUsl BEIIECTB, MaTepuasioB, 3Hepruu. [lostomy, kak Obl HU pa3IMyYaIUCh aBTOPCKUE
nporpaMmbl M y4eOHHMKHM 1O TJIyOMHE TPaKTOBKM H3y4aeMbIX BOIPOCOB, HUX YydeOHOe
coJiepKaHWe JIOJDKHO 0a3upoBaTbCsl Ha COJIEPXKAHMM MPUMEPHOM NporpaMMmbl, KOTOpOe
CTPYKTYpPUPOBAaHO MO NATH Onokam: Merojapl Mo3HaHWS B XUMHH; TeopeTndyeckue OCHOBBI
xuMum; Heoprannueckass xumus; OpraHudeckas XuMus; XuMus U ku3Hb. CoJepikaHue 3THUX
y4eOHBIX OJIOKOB B aBTOPCKMX HpOrpaMMax MOXeT CTPYKTYpUpOBaTbCsi IO TeMaM U
JETAIU3UPOBATBCA C YYETOM AaBTOPCKMX KOHLEMIMHA, HO JOJDKHO OBITh HAlpaBiIeHO Ha
JOCTIDKEHHE LIeIeld XMMUYECKOT0 00pa3oBaHus B CTaplIeii mKoJe.

Ha YpOKax XUMHU IPUMCHAIOTCA KOMIIBIOTCPHBIC TCXHOJIOIMU: IMPOrpaMMbI 06yqaroume )51
TCCTOBBIC, BUPTYAJIbHAA J'Ia60paTOpI/I}I 1 XUMHYECKUI OKCIICPUMCHT.



2. HHaHpreMLIe pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JleaTenbHOCTh YYUTENIsl B OOyUYeHHH XMMHHU B CTapIIei LIKOJie JOJDKHA ObITh HampaBiieHa Ha
JTOCTHXKEHUE 00yJaIOIMUMUCS CIEAYIOLUX JUYHOCHIHBIX PE3YNbmamog.

1) B IICHHOCTHO-OPHUEHTAIMOHHON c(epe - YyBCTBO TOPIOCTH 32 POCCHUCKYIO XUMHUYECKYIO
HayKy, TYMaHu3M, OTHOLIECHHUE K TPYAY, LEICYCTPEMIIEHHO CTD;

2) B TpyAoOBOH c(epe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeWIel 00pa3oBaTeIbHON U
npoheccCHOHATbHON TPACKTOPHH;

3) B mO3HaBaTEeNbHOM (KOTHUTHBHOMW, MHTEIIEKTYalbHOW) chepe - yMEHHE YNpaBIsATh CBOEH
[I03HABATEIBHON JIEATEIBbHOCTBIO.

Memanpeomemnuvimu pe3yiomamamyi OCBOCHUS BBITYCKHUKAMH CPEIHEH LIKOJIbI MPOrpaMMbl
M0 XUMHH SIBJISTIOTCS:

1) ucmonp30BaHME YMEHHUN W HABBIKOB Pa3IMYHBIX BHUJOB TO3HABATEIHHON NEATEITHHOCTH,
MPUMEHEHHE OCHOBHBIX  METOJIOB  TMO3HAaHUS  (CHCTEeMHO-WH(POPMAIIMOHHBIA  aHAU3,
MOJISTUPOBAHNE) JUTSI U3yUEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH IEHCTBUTEIIHHOCTH;

2) UCNOJIb30BAaHUE OCHOBHBIX WHTEJUICKTYaIbHBIX OIepaluii: popMyaIupoBaHre THTIOTE3, aHAIN3
W CHUHTE3, CpaBHEHHE, 000OIIEeHWEe, CHCTeMATH3allvs, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX
CBs3€ii, IIOMCK aHAJIOT'OB;

3) yMeHue TeHepupoBaTh UACH U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX peanu3aliy;

4) yMeHHue ONpeAeNiaTh MEeJIU U 3a/1a4d JeTEIbHOCTH, BRIOMPATh CPENICTBA peaTUu3alliK eI 1
MIPUMEHSATH X Ha TIPAKTHUKE,

5) HCIIOJIB30BAHHUE pPAa3JIMYHBIX HMCTOYHHKOB [JId IIOJIYUCHUA XUMHWYECKOH I/IH(i)OpMaI_II/II/I,
IIOHUMAHHUEC 3aBHCUMOCTU COACPIKAHUA H (bOpMBI MMpEaACTaBICHUA I/IH(bOpMaI_[I/II/I OT IeneH
KOMMYHHKAIIUW U aJpecara.

B oOnactu npeomemmuvix  pezynromamos uzydyeHue XUMUU  TPENOCTABISIET  YUYCHUKY
BO3MOYHOCTh Ha CTYIEHHU CpeIHEro (MOJIHOro) o0I1iero o0pa3oBaHusi HAYYUThCS:

1) B mo3HaBaTenbHOM cepe:
a) 1aBaTh ONPEJICIICHUS N3yYCHHBIM MTOHSITHUSIM;

0) onMChIBaTh JEMOHCTPAIMOHHBIE U CAMOCTOSTEIBHO MPOBEICHHbBIE SKCIIEPUMEHTHI, UCIIOJIB3YSI
U1l 3TOTO €CTECTBEHHBIN (PyCCKUM, pOTHON) SI3BIK U SI3BIK XMMMU;

B) OIMUCBIBATh U paA3JINYaTh U3YUYCHHBIC KJIACCHI HCOPIraHUYCCKUX U OPTAaHUYCCKUX COGI[I/IHGHPlﬁ,
XUMHUYCCKHUEC PCAKIINU,

r) KJ'IaCCI/I(l)I/II_[I/IPOBaTB HN3Y4YCHHLIC OOBEKTHI U SABJICHUA,

1) HaOMIOAaTh JEMOHCTPUPYEMBIE U CAaMOCTOATENBHO TMPOBOJMMBIE ONBITHI, XUMHYECKUE
peakimu, IpOoTEeKAIOIIUE B IPUPOJIE U B OBITY;



€) JenaThb BBIBOABI M YMO3AKIIOUEHUS M3 HAOMIONCHWH, W3yYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, IMPOrHO3UPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTHMU CO
CBOMCTBAMM U3yYECHHBIX;

) CTPYKTYpHUPOBaTh U3yUEHHBIN MaTepual;
3) HHTEPIPETHPOBATH XUMHUUECKYIO WH(POPMAIIHIO, TOTYICHHYIO U3 PYTUX UCTOYHHUKOB;

1) OIKCHIBATH CTPOCHHE aTOMOB 3JeMeHTOB [-IV mepnosoB ¢ MCHONb30BaHUEM AIIEKTPOHHBIX
KOH(UTypanuii aTOMOB;

K) MOJIETTUPOBATh CTPOCHHUE MPOCTEHIINX MOJIEKYJ HEOPraHUYECKUX U OPraHMYECKUX BEIECTB,
KPHUCTAJLIOB;

2) B LIEHHOCTHO-OPHEHTALIMOHHOW cdepe: aHaNM3UpOBaTh U OLEHUBATh MOCIEACTBUS IS
OKpYXarole cpeapl ObITOBOM M MPOU3BOACTBEHHOM JESITENIBHOCTH YEIOBEKa, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;

3) B Tpy10BO# chepe: MPOBOIUTh XUMUIECKUN IKCIIEPUMEHT;

4) B chepe uznueckoit KylbTypbl: OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABICHUSX, OKOTAX U
JPYTrUX TpaBMax, CBSI3aHHBIX C BEILIECTBAMHU U JJAOOPaTOPHBIM 000pYI0BaHUEM

B pesynbraTe oOyuyenus B 10-11 kinacce yueHuk oyaet
3HAMb/NOHUMAMb:
- BaKHEHIIMEe XMMUYECKUE IOHATHUS: BAJICHTHOCTh, CTENIEHb OKUCIJIEHUS, TOMOJIOTH, H30MEpBHI.

- OCHOBHbBIE TEOPUM XHMHU: XHUMHUYECKON CBSI3U; TEOPHUIO CTPOEHHUS OPraHMYECKHUX BEIIECTB
byrtneposa.

ymembs:
- Ha3bIBATh M3YUYEHHBIC BEIIECTBA M0 «TPUBUATBHONY UM MEXKIyHAPOTHON HOMEHKIATYpPE;

- ONPENENATh: BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMHUUYECKUX DJIEMEHTOB, TUI XUMHYECKOU
CBSI3M B COCAMHEHMSAX, MNPUHAIJICKHOCTh BEIIECTB K PA3JIMYHBIM KJjlaccaM OpraHUYeCKUX
COCJIMHEHUH;

- XApaKTCPHU30BaATb: OCHOBHLIC KJIACCbl OPIaHUYCCKUX W HCOPraHMYCCKUX BCUICCTB, CBOMCTBaA
MCTAJIJIOB 1 HCMCTAJJIOB.

- OOBSACHATD: npupony XUMHUYECKOH CBSI3H

- BBIIOJHATh XHUMHYECKHH SKCIICPUMCHT II0 PaCllO3HABAHHUIO Ba)KHEUIITHX OpraHN4YCCKUX
BCIICCTB; U IMOJYUCHUS I'a30B

- TPOBOJMUTH CAMOCTOSTENBHBIH MOUCK XMMUYECKOH HWH(POpPMALMM C HCHOJIb30BAaHUEM
Pa3UYHBIX HCTOYHHUKOB (HayYHO-TIOMYJISIPHBIX M3/1aHUI, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera);

HCIIOJIB30BATh HpI/I06peTCHHBIC 3HAHUA W YMCHHUA B HpaKTquCKOﬁ JACATCIIBHOCTH H
MMOBCEIHEBHOM JKU3HU IJIS:



- JaBaTb OOBSCHEHUS XUMHUYECKUX SBJICHUH, NPOUCXOIAIIMX B TMpUpOAe, OBITY U Ha
IIPOU3BO/ICTBE;

OIPENENIEHUSI BO3MOKHOCTU MPOTEKAaHU XMMHUYECKUX MPEBPALLCHUN B PA3JIUYHBIX YCIOBUAX U
OLICHKH UX IIOCIICACTBHI;

- 3KOJIOTMYECKHU IPAMOTHOTO MOBEACHUS B OKpYXKaIOIIel cpene;

- OLICHKHU BJIMSIHUS XMMHUYECKOTO 3arpsi3HEHUs] OKPYKAIOLIEH Cpelbl Ha OPraHr3M 4eJIOBEeKa U
JIPYTHU€E )KUBbIE OPTaHU3MBI;

- Oe3omacHoro oOpallleHuss ¢ TOpPIOYUMH M TOKCHYHBIMM BEIIECTBaMH, JabOpaTOPHBIM
000pyI0BaHUEM;

- IPpUTOTOBJICHUA PaCTBOPOB BaI[aHHOfI KOHIICHTpAlUX B 6BITy M Ha IMMPOU3BOACTBE;

- KpUTUYECKOM OLIEHKH JOCTOBEPHOCTH XMUMHYECKONW MH(POpPMAIMH, MOCTYMAOMEH U3 Pa3HBIX
HMCTOYHHUKOB.

Hcnons3oBath mpHOOpPETEHHBIE 3HAHUS ¥ YMEHUS B TMPAKTHYECKOW JEATEIBHOCTH U
MOBCETHEBHOW KW3HH JIUII OOBSICHEHUS XHWM. SBJICHUH, MPOUCXOISAIIMX B OBITYy W Ha
MIPOU3BOJICTBE, U JUISl 3KOJIOTHUYECKH I'PAaMOTHOTO MOBEACHUS B OKPYKAIOIIEH cpeie, a TAKKe IS
OIICHKH BIJIMSHUS XUM. 3arpsA3HEHUs] OKpY)Kalollled Cpelbl Ha OpPraHu3M 4YelloBeKa U JIpyrue
YKUBBIE OPTaHU3MBI, I OXPaHbl OKPYKAIOIIEH CPebl OT MPOMBIIIIEHHBIX OTXO/0B.

3. Coaep:xanue y4e0HOr0 Kypca

10 KJIACC (1 4 B Hege10, Bcero 344)

Beenenue.

[Ipeamer opranmveckoil xumun. CpaBHEHHE OPTraHUYECKUX COCTUHEHUU C HEOPraHUYCCKHUMHU.
[Ipupoanbie, UICKYCCTBEHHbIE U CHHTETHUECKHWE OpraHMYecKkue coeauHeHus.Teopus cTpoeHus
OPraHWYECKUX COeAUHEHUH. BaneHTHOCTh. XMMHUYECKOE CTPOCHHE KaK IMOPSAIOK COCAMHCHUS
aTOMOB B MOJIEKYJIE COIVIACHO HMX BAJIEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUH CTPOCHHS
OpraHUYECKUX coenuHeHU. [IoHATHE O TOMOJIOTMM M TOMOJOraxX, HM30MEpHUHU U H30MEpax.
XuMHYecKue bopMyIbl u MOJIENHN MOJIEKYI B OpraHu4YecKon XUMHHU.
JemoHcTparmu. Mojenu MOJIEKyl TOMOJIOTOB M HM30MEPOB OPraHMYECKUX COEIUHEHUH.

Tema 1. YTr1eBo10pOabl u ux IIPUPOIHBIE UCTOYHUKHU
IIpuponnsiii ra3. Ankansl. I[Ipuponansiii raz kak Tomnmso. IIpenmymniecTBo mpupogHOro rasa
nepen IpYTUMU BHUJIAMHU TOIIUBA. Cocras IIPUPOJHOTO rasa.
Anxawnvi: TOMOJOTUYECKUM pAll, U30MEPUS U HOMEHKJIATypa alKaHOB. XMMUYECKHE CBOICTBa
JIKaHOB (Ha IMpUMeEpe METaHa U dTaHa): TOPEHUE, 3aMEILEHUE, Pa3I0KEHUE U IETUAPUPOBAHUE.
IIpumeHeHue AJIKAaHOB Ha OCHOBE CBOMCTB.
Ankenvl. JTUNICH, €ro TMOJIydeHHE (JIeTHPUPOBAHMEM »JTaHa M JAETHApaTalieil 3TaHoja).
XuMHu4eckrue CBOWCTBa 3TWieHa (oOeciBeunBaHUE OpPOMHOM BOJBI M pacTBOpa MEpMaHIaHaTa



Kallus), TUaparamus, noaumepusanus. [lonustuiien, ero cBoiictBa u npuMmenenue. [Ipumenenue
3TUJICHA Ha OCHOBE CBOWCTB.
Anxaouenvt u xayuyku. lloHarne o0 ankagueHax Kak YrIeBOJAOPOJaX C JBYMS JBOWHBIMHU
CBsI3AMU. XMMUYECKHE CBOMcTBa OyTaauena-1,3 u u3onpena: odeciBeunBaniue OpOMHOIM BOJIBI U
MOJIMMEPU3aLUSs B Kay4yKH. Pe3una.
Anxumnsl. AIETUIICH, €0 MOJIyYeHUE IMUPOJIM30M METaHa U KapOUIHBIM criocoO0M. XHMHUYECKUE
CBOWCTBa aleTWCHAa: TOpeHHe, oOecIBeYMBaHWEC OpPOMHON  BOJBI, TMPUCOCIUHEHHE
XJIOPOBOJIOpOJia W ruaparauus. llpuMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. Peakius
MOJIMMEPHU3ALIUU BUHWIXJIOPHUJIA. [MomBuHUIXIOpUT u ero MIpUMEHEHUE.
benzon. Tlonydenue OeH30Jia U3 IUKIOTEKCAHA U alleTUIEHA. XUMUYECKHE CBOMCTBA OeH30:1a:
TOpeHue, TraJoreHHpoBaHue, HUTpoBaHue. [IpuMeHeHune O€H30J1a HAa OCHOBE CBOWMCTB.
Hegmo. CoctraB u nepepadotka HegTu. Hedrenponykrsl. beH3sun u mousitue 06 OKTaHOBOM
YHUCIIe.

Hemounctparmu. [openune wmerana, dSTuieHa, aineTwieHa. OTHOIIEHHWE METaHa, ATHIICHA,
areTusIeHa U OeH30J1a K PacTBOpY MepMaHraHara kaius u OpomHo#t Boze. [lomyuenue sTuneHa
peakIue AeruapaTaiy 3TaHoJda W ACTIOJUMEPHU3allMU TOJMATUIICHA, alleTUIeHa KapOWIHBIM
cocobom. PasznokeHue kaydyka TpH HAarpeBaHWU, WCIBITAHUE TMPOJYKTOB Pa3JIOKCHHS Ha
HETIPECIIbHOCTD. Konnekmus 00pa31oB HetH u He(TEePOIYKTOB.
JlabopaTtopubie onbIThL. 1. OmnpeaeneHne >IEMEHTHOTO COCTaBa OPraHUYECKUX COCIUHCHHH. 2.
NsrotoBnenne Mojmeneil MoJekyn  yriaeBojgoponoB. 3. OOHapyKeHHe HempeaeTbHBIX
COeMHCHUN B IKUAkuX Hedrenmponykrax. 4. IlomydeHume W CBOWCTBa aneTWwiIeHa. 3.
O3HakomIIeHUE C KOJUJIEKIMEH «Hedtn u MPOIYKTHI eé nepepadoTKI».

Tema 2. Kucnopoa- u a3oTocoAepsKallMe OPraHUYEeCKUE COCAVMHEHHUS U MX IPUPOJHbIC
WCTOYHUKHU

EauHCTBO XMMHYECKOW oOpraHu3alMi >KUBBIX OPraHu3MOB. XHMHYECKHIHl COCTaB >KHBBIX
OpraHu3MOB.

Cnupmui. [lomyyenue sTanosna Opo)KeHHEM TIIIOKO3bl M TUApaTanueil stuieHa. ['uapokcuiibHas
rpynna kak QyHkuuoHaibHas. [IpencraBieHue o BOJOPOAHON CBS3U. XUMHUYECKHE CBOWCTBA
JTaHOJA: TOPEHHE, B3aUMOJICHCTBUE C HATpueM, 0Opa3oBaHUE MPOCTHIX U CIOKHBIX 3(UPOB,
OKHCJICHHE B ajpjaerui. [IpuMmeHeHue »5TaHONa HAa OCHOBE CBOMCTB. AJKOTOJHM3M, €ro
MOCJIEICTBUS u MpeIynpexIeHuUE.
[lonsiTve 0 TpemeNbHBIX MHOTOAQTOMHBIX COHpTax. [JUIEpuH Kak MpeacTaBUTENb
MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakiysi Ha MHOTOaTrOMHbIE CHHUPTHL [IpumeHeHHe
[IIHLIEpUHA.

Kamennsiit yrosb. @enon. Kokcoxumuueckoe MPOU3BOJACTBO M ero mnpoaykuud. [lomyuenue
(deHoa KOKCOBaHMEM KAaMEHHOTO YTis. B3anMHoe BIMsHHE aTOMOB B MoJjeKyne (eHona:
B3aUMO/ICHCTBUE C TUAPOKCUAOM HATpUs U a30THOU kucinotoi. [lommkonneHcanus ¢eHona c
dbopmanpaerusioM B peHonapopmanbaerunyo cmomny. [Ipumenenue genona Ha OCHOBE CBOMCTB.
Anvoecuowvi. TlonydeHue anbAeTHAOB OKHUCICHHEM COOTBETCTBYIOIIUX CIHUPTOB. XUMHUYECKHE
CBOMCTBA aNbJIETU/IOB: OKHCIIEHHME B COOTBETCTBYIOLIYIO KHCIOTY M BOCCTaHOBIICHHE B
COOTBETCTBYIOMIUN crupT. [IpuMenenue Gopmanbaeruaa u aleTaibIeruia Ha OCHOBE CBOMCTB.
Kapbonosvie  xuciomwsi. IlomydyeHune KapOOHOBBIX KHCJIOT OKHCICHHEM  aJIbJIETH]IOB.
XUMHUYECKHE CBONCTBA YKCYCHON KHCIIOTBI: OOIIME CBOMCTBA C HEOPTaHUYECKUMH KHUCIOTaMHU U
peakiusi drepudukanuu. [IpuMeHeHue YKCYCHOW KHCJIOTBI Ha OCHOBE CBOMCTB. Bricmime



KUPHBIE KHCJIOTBI Ha npumepe NaJIbMUTHHOBOM U CTEapUHOBOM.
Cnooxrcnvie 2¢hupwr u ocupwl. [lomydenne cioxHbIX 3pupoB peakiueit srepudurannu. CroxHbIe
3pupel B MpHPOJE, WX 3HadeHue. lIpuMeHeHHe CIOXHBIX 3>(PUPOB HAa OCHOBE CBOWCTB.
Kupovr kax cnodxcuvie 3¢upvi. XAMUYECKHE CBOWCTBA JKUPOB: TUAPONH3 (OMBUICHHE) U
TUAPUPOBAHUE  JKUJAKUX  KUpOB.  lIpumMeHeHWMe  KUPOB  Ha  OCHOBE  CBOMCTB.
Vene6oowvi. YrneBopl, X KiIaccu(pUKalus: MOHOCaxapuabl (TII0K03a), AUcaxapuibl (caxaposa)
U noJimcaxapuipl (Kpaxmail U LeJUI0s03a). 3HaYeHUE YIJIEBOJOB B YKUBOM MPUPOJE U B KU3HU
YeJloBeKa.

I11oko3a — BEMIECTBO C JABOMCTBEHHOUW (YHKIMEW — albJErHAOCIUPT. XUMUYECKUE CBOMCTBA
TJIIOKO3bl: OKHMCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHME B COpOMT, OpokeHue
(MonouyHOkHcioe M cnupToBoe).  IIpuMeHeHume  IIIOKO3BI HA  OCHOBE  CBOWCTB.
Jucaxapuovr u nonucaxapuowvi. IloHsATHE O peakUUsAX TOJUMKOHAEHCAIMM M TUAPOJIM3a Ha
npumepe B3alMOIIPEBPALICHUI: TJII0KO03a —>TI0JIMCaXapH/I.
Azomcoodepacawue CcOeOuHeHus u ux Haxoxcoeuue 8 Jrcueou npupooe.
Amunwbr. [lonssTue 06 amuuax. [lodydyeHune apomaTHyecKOro amMuHa — aHWIMHA — U3
HUTPOOEH30J1a. AHWINH KaK OpraHn4eckoe OCHOBaHME. B3anuMHoe BiIMsSHHE aTOMOB B MOJIEKYJIe
aHWIMHA: OcJlabJIeHne OCHOBHBIX CBOMCTB M B3auMO/eiicTBre ¢ OpoMHOI Bojoil. [Ipumenenue
aHWJIMHA Ha OCHOBE CBOWCTB.
Amunoxucnomur. IlonydeHrne aMUHOKHUCIOT W3 KapOOHOBBIX KHCIOT W THUAPOJIM30M OEIKOB.
XWMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aMQpOTEPHBIX OpPraHUYECKUX COCAMHEHUM:
B3aMMO/ICHCTBUE CO IEJI0YaMH, KUCIOTaMU U JAPYT C APYroMm (peaxiusi MOJIMKOHICHCAILIUH).
[lentunHas cBA3p W nosmnentujpl. IIpuMeHeHME aMHMHOKHCIOT Ha OCHOBE CBOWCTB.
['eneTnueckas CBSI3b MEXIY KJIacCaMH OpraHNYeCKUX COCMHEHUM.
Hyxneunoswvie kuciomoi. CHHTE3 HYKJIEHHOBBIX KUCIIOT B KJIETKE M3 HYKICOTHAOB. OOt mian
ctpoenns Hykineoruna. CpaBHenue ctpoenus u ¢pynkumii PHK n JIHK. Pomp HykienHOBBIX
KHUCIIOT B XpaHEHHUH U Tepejaue HaciencTBeHHOU mHpopmanun. [loHaTtue o OMOTEXHOJIOTUH U
TEHHOU WH)XCHEPUH.
JemoHncTpanuu. BzauMoaeiicTBue aMmmMuaka U aHWIMHA C COJISTHOM KUCJIOTOW. Peakuus anuinmHa
c OpomHOI BojoH. JlokazaTrenbCTBO Hainuuus (PYHKUIMOHAIBHBIX TPYHOI B pacTBOpax
aMuHOKHMCIIOT. PactBopenne U ocaxienue OenkoB. L[BeTHble  peakiuu  OENKOB:
KCaHTONPOTEHMHOBass U OuyperoBas. [opeHume NTUYbEro mnepa M MIEPCTSIHOW HUTH. Mojenb
mouekynbl JIHK. Ilepexonpl: 3TaHOT —3TUIEH—3THICHINIMKOIb—3THICHTIIMKOIAT Meau (11);
3TaHOJI—)3TaHAIb—3TaHOBAs KHCJIOTA.
JemoncTpamuu. OxucieHue cnupra B anbjaeru]. KadecTBeHHash peakius Ha MHOTOATOMHbIE
cnupthl. Komneknusi «KameHHBIH yroiab W MPOAYKTHI €ro mnepepadoTku». PacTBopuMOCTh
(deHona B Boje MpH OOBIYHON TemmepaType U IMpH HarpeBaHUH. KadecTBeHHbIE peakIMH Ha
(benoun. Peakmus «cepeOpsHOTO 3epKajiay albJerH0B U TIIOKO3bl. OKHUCIEHHE albIeTUIOB U
TJIFOKO3bI B KUCJIOTHI ¢ momoiibio ruapokcuga meau (II). IlomydeHne yKkcyCHO-3THUIIOBOTO H
yKCycHO-u30amuioBoro »¢upoB. Komnekuust »dupHbix Macen. KadecTBeHHass peakuusi Ha
Kpaxmail.

JlaboparopHble ombIThl. 6. CBolicTBa 3THIOBOTO crnuprta. 7. CBoiicTBa Qopmanbaeruaa. 8.
CpoiicTBa riuuepuna. 9. CsoiictBa ykcycHoi kucioTsl. 10. CsoiictBa xupoB. 11. CpaBHeHue
CBOMCTB pacTBOpPOB MbUIa M CTUpajbHOro mnopomka. 12. CpoiictBa rimoko3sl. 13. CpolicTBa
Kpaxmaa. 14. CaoiicTBa OEJKOB.
[IpakTuueckue paboTHI. 1. Unentuduxanms OpraHUYEeCKUX COCIMHEHUI.



Tema 3. HckyccTBenHbIe u CUHTETUYECKHUE IIOJIMMEPBI
Hckyccmeennvie nonumepwi. llodydeHne MCKYCCTBEHHBIX IIOJIUMEPOB, KaK IPOJYKTOB
XUMHYECKOH MOIU(PHUKAIUU MPUPOIHOTO TOJIMMEPHOTO ChIphs. VICKYCCTBEHHBIC BOJIOKHA
(arreTaTHBIM HIENK, BHCKO3a), ux CBOMCTBA u MPUMEHEHHUE.
Cunmemuueckue  noaumepwvl.  llomydeHHe  CHUHTETHYECKMX  IOJUMEPOB  PEAKLMSIMU
MOJIMMEpHU3alMi M TOoJUKOHAeHcaluu. CTpyKTypa IOJIMMEPOB: JIMHEHHas, pa3BEeTBIEHHAS U
npoctpaHcTBeHHasd. [IpeacraBUTeny CHHTETMYECKMX IUIACTMACC: MOJIMATHIIEH HHU3KOIO U
BBICOKOT'O JIaBJICHUS, MOJUIPONMWICH U NOIUBUHUIXIOpUJ. CUHTETHUYECKUE BOJIOKHA: JIABCaH,
HUTPOH " KaIlpoH.
Hemoncrparmu. Komnekuusa mmactMace M u3ienuit M3 Hux. Kosekuumm MCKYCCTBEHHBIX
BOJIOKOH M HW3JeNUi U3 HUX. Pacno3HaBaHWe BOJIOKOH M M3JE€NWA M3 HUX. Pacrno3HaBanue
BOJIOKOH 1o OTHOIIICHHUIO K HarpeBaHuIo u XUMUYECKUM peakTUBaM.
JlabopaTopHbie OmbITHL. 15. O3HakoMJeHHE ¢ OOpa3laMu IUIACTMACC, BOJIOKOH W Kay4dyKOB.
[IpakTnueckas pabora. 2. Paco3HaBaHHe MJIaCTMAcC U BOJIOKOH.

11 KJIACC
(OBLLASI XUMUST)

(14 B Henes10, Beero 34 4)

Tema 1.
Crtpoenue BemecTBa

OcHosHbie ceedeHuss 0 cmpoeruu amoma. SInpo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI.
DOnekTpoHHas 00o0yi0uka. DHepreTHueckuid ypoBeHb. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX
000J10Y€K aTOMOB 3JIEMEHTOB 4-T0 M 5-T0 NIEPHOJI0B Mepruoandeckoit cuctemol [I.11.Menneneena
(mepexoanbix dyeMeHTOB). lloHste 00 opOuransax.S- u p— opOutanu. DIESKTPOHHBIC
KOH(UTypaluu aTOMOB 3JIEMEHTOB

Tlepuoouueckuil 3axoH u nepuoouyeckas cucmema xumudeckux snemenmos /. . Menoeneesa u
cmpoenue amoma.

OTKpLITI/Ie I[ . MenaeneeBbiM MNEPHOAUYCCKOI'0O  3aKOHA. HepI/IOI[I/I‘ICCKaH CHUCTEMA
XUMHWUYCCKHUX JJICMCHTOB ]_I . Menngeneera — rpaq)nqecxoe OTO6pa)I(eHI/Ie MepruoAN4CCKOro
3aKOHa.

DU3NYECKUI CMBICI TOPSIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIBI U Neproia. BaneHTHble
AIEKTPOHBI. [IpUUMHBI U3MEHEHMSI METAIUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B
rpymnmnax u nepuojax (IJI1aBHbIX MOATPYIII).

[TonoxxeHue BOIOPOAa B IEPUOTUUECKON CUCTEME.

3HadeHue NEepuoaANYCCKOro 3aKOHa U nepnozu/mecxoﬁ CUCTEMBI XUMHUYCCKUX JJICMCHTOB I[I/I
MeHaeneeBa ais Pa3BUTHUA HAYKU U TIOHUMAaHUA XUMHYECKOM KapTHUHBI MUpaA.



Honnas xumuueckas cea3p. Karmonsl u anuonsl. Krnaccudukamuss uoHoB. HMonHbIe
KpUCTaJIIIM4ecKue pemeTku. CBONWCTBA BELIECTB C ITUM TUIIOM PELIETOK.

Koeanenmnasa xumuuyeckas c6a3b. NEeKTpooTpULaTedbHOCTh. IlonspHas u  HemosspHas
KoBaJieHTHast CBs3b. Jlumonb. TIONMSPHOCTH CBSI3U M MOJIIPHOCTH MOJIEKYNbl. OOMEHHBI U
JOHOPHO-AKUENTOPHBIA MEXaHW3M O0Opa3oBaHMUs KOBAJCHTHOM CBsi3u. Kpucraimmuyeckue
pEIIeTKA BEHIECTB C KOBAJCHTHOM CBSI3bI0: aTOMHasi M MoJIeKyJsipHasi. CBOHCTBa BELIECTB C
3TUMH TUITAMH PEUIETOK.

Memannuueckasn xumuueckas c6s36. OCOOEHHOCTU CTPOEHUS aTOMOB METAJUIOB. MeTainueckast
XMMMUECKasi CBSI3b U METaJUIMYyecKas KpucTajuinueckas pemierka. CBONCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK

Booopoonas xumuyeckas c64a3b. MeXMONEKyasipHas ¥ BHYTPHUMOJIEKYJSIpHAs BOJOPOIHAS
CBS3b. 3HAUEHUE BOJIOPOJHON CBA3H JUIsl 00pa30BaHuUs CTPYKTYp OMOMOJIMMEPOB.

Ilonumepwr. Opranndeckue nosumepsl. [lmactmacca. buonommmepst. Tepmornactel. BosnokHa.
Heoprannueckue BosiokHa. MuHepanbHbIE BOJOKHA.

l'azo0bpasnoe cocmosinue 6ewecmea. Tpu arperatHbIX cOCTOSHHS BoAbl. OcoOeHHOCTH
CTpOEHHMs Ta30B. MOJsIpHBIN 00beM ra3000pa3HBIX BEIIECTB.

[Ipumepbl Ta3000pa3HBIX NPUPOJHBIX CMeced: BO3JyX, MPHUPOAHBIN Tra3. 3arps3HeHue
atMoceps! (KHCIOTHBIC TOKIU, TAPHUKOBBIN 3¢ deKT) u 6opbda ¢ HUM.

[IpeacraBuTenn ra3000pa3HBIX BEMIECTB: BOJAOPOJ, KHCIOPOJ, YIIEKHUCIbIH Tra3, aMMHaK,
stuieH. Mx momydenue, cobupanue, pacro3HaBaHUE.

Kuoxoe cocmosinue eewecmsa. Bona. IloTtpebnenue Boapl B OBITY W Ha IPOM3BOJICTBE.
XKecTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

MI/IHepaJ'IBHBIe BOJAbI, X HCIIOJIB30BaHUEC B CTOJIOBBIX H JIeueOHBIX Oeax.
}KI/II[KI/IG KpHUCTaJIJIbl 1 UX IPUMEHCHUC.

Tsepooe cocmosinue seujecmsa. AMop(HbBIE TBEp/IbIE BEIIECTBA B IPUPO/JIE U B )KU3HU YEJIOBEKa,
WX 3HaueHue U npumeHeHune. Kpucranmuueckoe cCOCTOsTHUE BEIeCTBa.

ﬂucnepCHble cucmemul. Iloustue o JUCIICPCHBIX CHUCTCMaAXx. I[I/ICHepCI/IOHHaH cpeaa H
JUCIICpCHas (1)83&. Turmsr JUCIICPCHBIX CUCTEM U MX 3HAYCHHC B ITPHUPOJAC U )KU3HU YCIIOBCKA.

FPY6OI[I/ICHCPCHBIC CUCTEMBI: OMYJIbCHUU, CYCIICH3UU, A3PO30JIH.
TOHKOI[I/ICHepCHBIe CHUCTCMEI : 30JI4 U I'CJIN.

Cocmas eewecmea u cmecell. BeIJ_ICCTBa MOJICKYJIIAPHOTO U HEMOJICKYJIIPHOI'O CTPOCHU. 3akoH
IIOCTOAHCTBA COCTaBa BCIICCTBA.

Ilonstue «moms» u €€ Pa3HOBUJAHOCTH: MacCCoOBad (,Z[OJ'IH OJICMCHTOB B COCOMHCHUHU, HOJIA
KOMIIOHCHTOB B CME€CH — JOJIA anMeceﬁ, A0JI1 PAaCTBOPCHHOI'O BCIICCTBA B paCTBope) )51
oO0BbeMHas. I[OJ'I}I BbIXOJa MPOAYKTAa pC€aKH OT TCOPECTHUICCKHU BO3MOKHOTO.

JemoncTpanuu. Paznuusele (QOpMBI MEPUOJUYECKOH CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB
JN.M.MenneneeBa.Mojienu KpUCTaUIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBS3EH.
Mojenu KpUCTaJUIMYECKUX pelIeToK anmasa u rpadura. Mogenu moinekyn 6enkoB u JIHK.



Komnekmus minactMace u BoiokoH. O0pa3iibl HEOPraHMUECKUX MOJTMMEPOB: Cephl IJIACTUIECKOH,
docdopa kpacHoro, KkBapma u Jap. Tpu arperatHbiX COCTOsIHHS BOJbL. OOpas3ibl HAKHUIIH B
YallHUKe M TpyOaxX LEHTPaJbHOTO OTOIUIeHHS. JKEeCTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHCHHUS.
[Tpubopsl Ha >XUAKUX KpucTauiax. OOpas3ipl Pa3IUYHBIX JUCIEPCHBIX CHUCTEM: SMYJIBbCHH,
CyCIIEH3UH, a’po3oiieH, reneil, 3o1eil. Koarymauus. Cunepesuc. ddexr Tunnans.

JladopaTopuble onbIThL 1. KoHCTpyHpoBaHue nepuoIudecKoil  TaOMUIIBI  AJIEMEHTOB  C
WCIIOJIb30BaHUEM KapTodek. 2. OrnucaHue CBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUIIA
KpUCTAJUTMYECKO# pereTku»3. OrnpeaeseHne Tuna KpUCTAIMYECKON PelIeTKH U ONMCAHUE ero
cBoicTB. 4. O3HakoMmyIeHHE C OOpa3llaMd OPraHWYECKUX U HEOPraHUYeCKHX IOJIUMEPOB. 5.
HcnbiTanue BOIBI Ha IKECTKOCTh. YCTpaHEHUE IMKECTKOCTH BOJbL. 6. O3HaKOMIIEHHE C
MUHEPaJTbHBIMU BoaMH. 7. O3HaKOMIICHHE C TUCTIEPCHBIMHU CUCTEMaMHU.

Tema 2.
XuMUYeCKUe peakuu

Peakyuu, udywue 6e3 UMEHEHUs KAYECMBEHHO2O COCMABA  Geujecmea: aJUIOTPOIINS,
AIJIOTPOTHBIE BUJOU3MEHEHU. [IpyunHbl auioTponuu Ha mpumepe MOAM(HUKAIUI KUcIopo/a,
yriepoaa u pochopa. O30H, ero 6rogOTHYECKAS POTH.

H3omepsl 1 nzomepus.

Peaxyuu, uoywue c usmenenuem cocmasa eewecmea. Peakuuu paszioXKeHUs, COEIUHEHUS,
3aMenieHus, OoOMeHa B HEOPraHMYECKOWM ¥ OpraHWYecKod Xumuu. Peaknuum 5K30- ©
SHAOTepMHUUECKHE. TermaoBol 3PPEeKT XUMUYECKUX peakmuil. TepMOXHUMHYECKHE YpaBHEHUS.
Peakuyu ropenusi, Kak 4aCTHBIN CIy4al SK30TEPMHUYECKUX PEAKIIUH.

Ckopocms xumuueckux peaxyuti. [lonatue o ckopoctu peakuuu. DaxTOphl, BIMUSIONINE Ha
CKOPOCTh ~XMMHYECKOH peakluu: TMpUpoJa pearupyrolux BEIIeCTB, TeMIIepaTypa;
KOHLIEHTpalus M Karanuzatopa. Peakuuu romo- u rereporensble. [lonstue o karanuze u
karanu3atopax. @DepMeHThl Kak  OHOJOrMYecKWe  KaTalau3aTopbl, OCOOCHHOCTH  HX
(GYHKIIMOHUPOBAHHSL.

Obpamumocmv  xumuueckux  peaxyuu. Heobpatumble u  oOpaTHUMble  XUMHYECKHE
peakiuu. [lonsatue o xumudeckoM paBHOBecuu. CriocoObl CMEIIEHUST XUMUYECKOTO PaBHOBECHS
Ha TpUMepe CHHTe3a aMMuaka. [loHsTHe 00 OCHOBHBIX HAyYHBIX NMPHUHIIMIIAX MTPOU3BOJICTBA HA
pUMepe CUHTE3a aMMHaKa WIH CEPHOU KHUCIIOTHI.

Ponv 600v1 6 xumuueckoti peakyuu. VIcTuHHBIE pacTBOpbl. PacTBOpUMOCTh U KiIacCUUKAIHS
BEIIECTB 110 TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE.

9J'IeKTpOJ'II/ITLI U HCOJICKTPOJIUTHI. QHCKTpOHHTI/I‘leCKa}I JUucconuranms. KI/ICJ'IOTBI, COJINn,
OCHOBAaHUs B CBCTC BHCKTpOHHTquCKOﬁ JAUCCOMAaIIH.

XHUMHUYECKHE CBOMCTBAa BOJBI: B3aMMOJECHCTBHE C METallliaMH, OCHOBHBIMH H KHCJIIOTHBIMH
OKCUAaMH, PpPa3JI0OXKCHUC U O6pa30BaHI/IC KPpUCTAJLJIOTUAPATOB. Peaknuu ruaparaliui B
OpFaHH‘{CCKOﬁ XUMMHU.



T'uoponuz opeanuueckux u neopeanuyeckux coeounenuii. HeoOpatumslii rugposms. OOpaTUMBbIii
TUAPOIIN3 COJIEU

I'mpponus opraHMdeckMX COEAMHEHUH U €ro IPAaKTUYECKOE 3HAYEHHUE JUISl IOJYy4EHMS
TUAPOJIM3HOTO CIUpTAa W MbUIA. buosiornyeckass poJib THUIPONM3a B IUIACTUYECKOM U
SHEPreTHUecKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

Oxucaumenvro-eoccmanosumenvhvle peaxkyuu. Crenenb okucieHus. OrnpeneneHUe CTENeHU
okucieHus 1o ¢opmyne coenuHeHus. [loHsTHe 00 OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuusx. OkuciaeHue u BocctaHoBieHUE. OKUCIUTENb U BOCCTAHOBUTEb.

Onekmponuz. DNEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MpPOLECC. IJIEKTPOJIU3
pacriaBoB M pacTBOPOB Ha TmpuMepe xjopuaa HaTpus. [Ipaktudeckoe mpuMeEHEHUE
ANIEKTPOJIN3A. DIIEKTPOJIUTHIECKOE OJYyIEHHE aTIOMUHUS.

HdemoncTpauuu. IIpespamenue kpacHoro ¢gocdopa B 6enbiit. O30oHaTop. Moaenu H-OyTaHa H
n3o0yrana. [lonxydyeHue kuciaoposaa M3 MEpOKCHIA BOJAOPOJA M BOJBI, JETHApaTalus 3TAHOJIA.
Henouka npespamenusi P — P205 — H3PO4; cBoiicTBa COJIHOM M YKCYCHOM KHCJOT;
peakuuu, uAymue ¢ oOpa3oBaHMEM OcCajKa, raa U BOJbI; CBOWCTBA METAJNIOB; OKHCIIEHHE
aNbJICTH/Ia B KUCJIOTY M CIIMPTa B albJeTHA. Peakiy rOpeHus; peakliuu HI0TEpMUYEeCKAe Ha
MpUMEpE PEeaKIUM PA3JIOKEHHs (9TaHOJa, KATUIHOW CEeNWTpPbI, W3BECTHAKA WJIM MeJlla) |
AK30TEPMHUYECKHE Ha TPHUMEpPE pEaKIuil coeauHeHus (oOeciBeunBaHHEe OpPOMHOW BOJBI U
pacTBopa NepMaHraHaTa Kajlds STHJICHOM, TalleHne M3BECTH U Jp.). B3auMopelicTBrue UHKa ¢
pacTBOpaMu COJISHOM M CEpHOW KHCIOT TpH pPa3HbBIX TeMIepaTrypax, HpH pas3HbIX
KOHLIEHTPALIUAX COJISHOM KHCIIOTHI; pa3joKeHHE MEepOoKCHIa BOJOPOAA C IMOMOIIBIO OKCHIA
mapranna (IV), karan asel chiporo msica W cblporo kaprodens. B3aumopaeicTBue NHUHKA C
Pa3IMYHON MOBEPXHOCTHIO (IOPOIIKA, MBLUIH, TPAHYN) ¢ KUCIOTOH. MOJeNb «KUMSIIETo CIIOS.
Monensb anekTpoausepa.

JlaGoparopHble omnbIThL. 8. Peakius 3aMelieHHss MEIM >KEJI€30M B PacTBOPE MEIHOTO
kymopoca. 9. Peaknuu, umynme ¢ oOpa3oBaHmeM ocanka, Traza W Boabl. 10. ITomydenue
KHCIIOPO/1a Pa3yIo’KeHHUEM MEePOKCUAA BOJIOPOJa ¢ MOMOIIbI0 okcua Mapradna (IV) u xatanassl
ceiporo kaptodeins.ll. Ilomydenwe BomoOposna B3aUMOJEHCTBHEM KHUCIOTBI C IMHKOM. 12.
Pa3nble ciyuau rugpoamnsa cosei.

Tema 3.
BemecrBa M X cBolicTBa

Memannvi. B3auMoeicTBHE METANIOB C HeMeTallaMHu (KI/ICJ'IOpOILOM, rajorcHamu, CCpOﬁ).
BzauMopelicTBue MICIOYHBIX M IIEIOYHO3EMEIBHBIX METAINIOB C BO,HOI\/’I.BJICKTPOXI/IMI/I‘ICCKI/II\/’I
paa HaprI)KCHI/II\/’I METaUIOB. B3anMoaeicTBHE METAIOB C pacTBOpaMu KHUCJIOT U COJIeii.
AJ'IIOMOTepMI/ISI. BzaumoaeiicTBus HaTpuA C 3TAHOJIOM U (I)eHOJ'IOM.

KOppOBI/Iﬂ MeTauioB. IIoHATHE O XHUMHYECKON Hu QJICKTPOXUMUYCCKAsA KOPpPO3WHU MCTAJUIOB.
CnocoObl 34U ThI MCTAJIJIOB OT KOPPO3UH.

Hememannoi. CpaBHI/ITCJ'ILHaH XapaKTECpUuCTUuKa raJorcHoB KakK HanOoJee THUITMYHBIX
HpeHCTaBHTeHCﬁ HeMeTauioB. OKHCIMTEIBHBIC CBOICTBA HEMETAILIOB (B3aI/IMO,HCI>'ICTBPIC C



METaUIaMd U BOAOPOAOM). BoccraHOBHUTENBHBIE CBOMCTBA HEMETAIUIOB (B3aUMOJCHCTBUE C
0oJ1ee NEKTPOOTPHULIATEIbHBIMU HEMETAIITIAMU U CJIOKHBIMH BELIECTBAMH -OKHCIUTEISIMH.

Kucnomul opeanuueckue u neopeanuveckue. Knaccuduxanus kucinor. O0mue cBOHCTBa KUCIIOT:
B3aMMOJICHCTBHE C METAJUIAMH, C OCHOBHBIMH OKCHJIAMH, C aM(OTEPHBIMH OKCHIAMH U
THIPOKCHIAMH, C COJIIMHM, oOOpa3oBaHME CIOXKHBIX 3¢(upoB. OcoOEHHOCTH CBOWMCTB
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT.

Ocnosanus opeanudeckue u Heopeanuyeckue. OCHOBaHUS, UX Kiaccu(uKanus. XHUMHUYECKHE
CBOMCTBAa OCHOBAaHHUM: B3aUMOJICHCTBHE C KHUCIOTaMH, KHCIOTHBIMM OKCHJAMU M COJISIMHU.
Pa3noxeHne HepacTBOPUMBIX OCHOBAHU.

Conu. Knaccudpukanusi cosieil: cpeaHue, KHUCIble, OCHOBHBbIC. XMUMHYECKHE CBOMCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTaMH, LIeJI0YaMM, MeTallaMu U coisiMu. IlpencraBurenu coneit u ux
3HaueHue. XJopua HaTpus, KapOoHaT Kanblus, ¢ocdar kanplusg (CpeiHUE COJHN),
rupokapOOHAT HATPUS U aMMOHHUsS (KHUCIbIe coiM), ruapokcokapOoHar menu(ll) — mamaxur
(OCHOBHAs COJIb).

KauecTBeHHble peakuuu Ha XJIOpHUA-, cylbdar- ¥ KapOOHAT- AHWOHBI, KATHOHbI AMMOHHWSI,
xenesza (I1) u (I1I).

l'enemuyeckas c6:a3b MeHcOy KaAcCcamu op2aHudyecKux u Heopeanudeckux coeounenut. Ilonstue
0 TEHETHYECKOM CBS3M M T€HETHYECKUX pdaaax B HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XUMHUHA.
l'enernyeckue psabpl MeTayuia, HeMeTamia. ['eHeTHdecKkue psiibl U TeHeTHYecKas CBS3b B
OPraHN4eCKOM XUMHUH.

Jemoncrpanuu. Komtekius o0pa3ioB MeTauioB. B3anmoaelicTBue: a) IUTHS, HaTPUs, MarHus
M JKelie3a ¢ KUCIOpOAOoM; 0) MIETOYHBIX METALIOB C BOJOW, CIUpTamMH, (PEHOJIOM; B) IIMHKA C
pacTBOpaMu COJISHOM M CEPHOM KHCIIOT; T) HaTpUsI C CEpoil; 1) aFOMUHUS C HOJIOM; €) JKeje3a ¢
pPacTBOPOM METHOTO KyIOpoca; 3K) aJlOMUHUS C PaCTBOPOM eakoro HaTpa. Kopposust meTansios
B 3aBUCHUMOCTH OT YCJIOBUM. 3al[uTa METAJUIOB OT KOPPO3HH: 00pa3lbl «HEPKABEECK», 3AIIUTHBIX
nokpeiTuil. Komekuust pya. BsaumopeiictBue: a) Bojgopoja ¢ KUCIOPOJIOM; 0) CypbMBI C
XJIOpOM; B) HATpUsi C HOAOM; T) XJOpa C pacTBOpoM OpoMmuia Kajusi; J) XJIOPHOH H
CEpOBOIOPOJAHON BOJIBI; €) oOeclBeYMBaHHE OPOMHON BOJbI STUJICHOM WM alETUICHOM.
CpoiicTBa COJNSHOW, pa30aBICHHONW CEpHOW M  YKCYCHOM KHUCIOT. BsaumoneiicTue
KOHLIEHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIOT U pa30aBICHHOW a30THOW KHCIOTBHI C MEIbIO.
BsaumoneiicTBue pactBopa ruApoKcua HaTpUsi ¢ KUCIOTHBIMH OKCHIAMU (OKCHIIOM Yriiepoja
(IV)), amdorepHpiMU TUAPOKCUAAMH (TUAPOKCHAOM IHMHKA). B3aumoneicTBue amMmuaka c
XJIOPOBOJOPOJIOM U BOJI0M. KauecTBeHHbIE peakuy Ha KATUOHbBI U AHUOHBI.

JlabopaTopubie omnbIThl. 13. HcneiTanue pacTBOpPOB  KUCIOT, OCHOBAaHMHM U COJEH
nHAuKaTopamu. 14. B3aumoneicTBUE COJITHOM KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTBHI C
Metayulamu. 15. B3aumoneicTBue COJNSHOW KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHUSAMHU. 16. BzanmozelcTBHE COJIIHOM KHUCIOTBI M pacTBOpa YKCYCHOW KHCIOTBI €
comsiMu. 17. TlosyueHnue u cBONCTBAa HEPACTBOPUMBIX OCHOBaHWH. 18. I'maponms xmopuuoB u
alleTaToB WIENOYHBIX MeTauioB. 19. O3HakoMJIeHHWE € KOJUIEKLIMSMHU: a) MeTayioB, O)
HEMETaJVIOB, B) KHUCIJIOT, TI') OCHOBAHMH, 1) MHHEPaJIOB M OHOJOTHYECKUX MaTepHasos,
COJZIepIKAIIUX HEKOTOPBIE COJIH.



XUMHYeCKHIl IPAKTHKYM.

1. [lonydenue u pacro3zHaBaHue ra3o0B (BOJOPOI, KUCIOPO, YIIIEKUCIBINA T'a3, aMMUAK, STUJICH).
2. XUMUYECKUE CBOMCTBA KUCIOT. 3. Pacnio3HaBaHue BEIIECTB.

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

Ne | arta HaumenoBanue paszienoB u TeMm Peamuzanusa BocnuTarensHoro | Becero
MOTEHIMaa YpoKa. 4acoB
n/a
Tema 1. CTpoeHue BemecTBa YCTaHOBJICHUE 17u

JIOBEPUTENBHBIX OTHOIICHHH MEXIY
NeIarornyeckuM pabOTHUKOM M €ro
O00yJaroImuMuUCs,  CHOCOOCTBYIOIIUX
HO3UTHBHOMY BOCIIPUSTHIO
oOywaromumucss  TpeOoBaHWI U
MPOCKO TEMAroruIecKoro pabOTHUKA,
OPUBICICHHIO WX  BHUMaHHA K
o0CyX/1aeMoii Ha ypoke HHQOpMaIlny,
aKTUBU3AIMM WX  II03HABATEIBHON
JIeATEeIbHOCTH;

- MOOYK/IeH e
o0yJaroImmxcss COONMOAaTh Ha YpPOKe
OOLIETIPUHSATEIE HOPMBI TTOBE/ICHHS,
npaBwia OOIIEHHS CO CTapIIMMH
(megarorn4eckuMu paboTHUKaMHN)
U cBepcTHUKaMH (00ydarommmucs),
OPUHOUIIB  Y4eOHOW  AWMCIMILUIMHBL




" CaMOOpraHu3aluu,

- NpUBIICICHHE
BHUMAaHHUS 00yJaIomuXCst K
[ICHHOCTHOMY aCIIeKTy HW3y4aeMbIX
Ha ypOKax HBJ’ICHI/II\/'I, opraHmsanusa ux
paboThl C mOTy4aeMoil Ha ypoke
COIMAJIFHO 3HAaYMMON HH(OpManuen
— WVHUIUHPOBAaHHE €€ OOCYKACHUS,
BbICKA3bIBaHUA O6y‘-IaIOHII/IMI/ICH
CBOETO MHEHHMS IO €€ IIOBOLY,
BBIPAOOTKU CBOETO K HEW OTHOLICHHUS;

- UCTIONTb30BaHUE
BOCIUTATEIbHBIX BO3MO)KHOCTEH
colepKaHusl  y4eOHOro  mpeamera
yepe3 JEMOHCTPAIUIO 00yJaroIiMcst
MIPUMEPOB OTBETCTBEHHOTO,
rPaKJIaHCKOrO MTOBEICHMUS,
MIPOSIBIICHUS YEITOBEKOTIOOMS u
JIoOpocep/IeuHOCTH, dYepe3  Toxdop
COOTBETCTBYIOIIMX  TEKCTOB  JUIs
YTEHHUs, 3aJa4  JJIs  peIICHus,
MPOOIEMHBIX CUTYyaIHH JUTSE
0o0CyXKIeHHS B KJIacce;

- MpUMEHEHNE Ha YPOKe
WHTEPAKTUBHBIX GopM paboTel ¢
O0yUaIOMIUMUCS: WHTEIIEKTYaIbHBIX

urp, CTUMYIIUPYIOLIUX
[I03HABATENbHYIO MOTHBALINIO
o0yuaromuxcs; JUIAaKTHYECKOIO
TeaTrpa, IrI€ IOJIyYeHHblE Ha YpPOKe
3HAHUS OOBITPBIBAIOTCS
B TeaTpaJbHbIX [IOCTAaHOBKAX;
JUCKYCCH, KOTOpBbIE JA0T
00yJaroIIuMCst BO3MOXXHOCTh
nprodpecTu OIIBIT BEIICHUS
KOHCTPYKTHBHOT'O JMaJora;

TPyNIoBOod  paboTel WO  paboTHI
B I1apax, KOTOpbIe ydaT 00ydJaromnxcs

KOMaHIHOH pabore u
B3aUMOIEICTBUIO c JIPYTHMHA
00y4arOIIUMUCS;

- BKIIIOYEHHE B YPOK
UTPOBBIX MpoLenyp, KOTOpBIE
MIOMOTal0T MOAJEPXaTh MOTHUBALHIO
00yyaromuxcsl K MOMy4eHUI0 3HaHUil,
HaJIa)KUBaHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOILIGHHHA B
KJIacce, TIOMOTarT  YCTaHOBJIICHHIO
JnoOpokenaTenbHOi  aTMocdepsl  BO




BpEMs YpOKa;

- OpraHu3aIHsl
e cTBa MOTHBHPOBAHHBIX "
IPYAUPOBAHHBIX 00yYaIOIINXCS
HaO HCYCIICBAIOIIIMMU
OJIHOKJIACCHUKAMH, JIAFOIIIErO
00YyJarOIIUMCST COIUATBHO 3HAYMMBIH
ONBIT COTPYJHUYECTBA W B3aMMHOU
TIOMOIIIH;

ux

- WHULMUPOBAHUC u
MOJIIEpIKKa U CCIIEIOBATENbCKON
JEeATEIbHOCTH  O0ydJarommxcs B
pamMkax peanuzanuu AMU
WHIWBUAYAJIbHBIX u TpynIioBbIX
UCCIIEIOBATEIbCKAX IPOEKTOB, YTO
JacT  OO0yJaromuMcsi BO3MOXKHOCTH
npuodpecTn HaBBIK
CaMOCTOSITEIIEHOTO petieHust
TEOPETHYECKOW TPOOJIIEMBI, HABBIK
TE€HEPUPOBAHUSA 51 otopmenns
COOCTBEHHBIX HUACH, HaBBIK
YBAXUTCIIbHOI'O OTHOLICHUA K YYXUM
uaesM, oQpOpMIIEHHBIM B paborax
JIpYyruX  UcclemoBarenel,  HaBBIK
NyONMYHOTO  BBICTYIUICHUS — Tepen
ayauTopued, apryMEeHTHPOBaHHS H
OTCTaWBaHUS CBOCH TOYKH 3PCHHS.

OCHOBHBIC CBCIACHUA O CTPOCHUUY
aToMma.

:‘)J'IGKTpOHHaSI 0000YKa aToMa.

Ilepunonnueckuit
Ilepuoanueckas
XUMH4YECKUX oaiaemeHToB JI. N,
MeHaeneena.

3aKOH U
CHUCTEMA

HMoHHas xuMuueckas CB3b.

KoBanenrnas IoJIsApHad

XUMHYCCKas CBA3b.

KoBanenrnas HCTIOJISIPpHAs




XUMHNYCCKas CBA3b.

1. AToMHas u MOJIEKYJISIpHAas 1
KPUCTAJUTHYECKUEC PEIIETKH.
8. Merannueckas XUMHYECKas 1
CBSI3b.
9. BonmoponHas xumudeckas CBSI3b. 1
Enuaass mnpupoma  XMMHYECKUX
CBSI3€H.
10. [Tomumepsr. 1
11. ["a3000pazHoe cOCTOSTHUE BEIECT- 1
Ba.
12. Ilpakmuueckass paboma Ne | 1
«llonyyenue u  pacnosnasanud
2a308 (6000p00, KUC10poo,
VelleKUCbll 2as, amMMuax,
omuner)y. Th.
13. JKunkue BemiecTtsa. 1
14, TBepapie BemecTna. 1
15. Hucnepcusie cucreMbl. CocrtaB 1
Benrectsa. CMecu.
16. O000111eHMEe 3HAHUA 10 TEME] 1
«CtpoeHue BellecTBa.
17. Konumponsnaa paooma Ne 1 no 1
meme «Cmpoenue seuyecmeay.
Tema 2. Xumu4eckne peakunu YCTaHOBJIEHHE
JOBCPUTCIBHBIX OTHOIIIEHUN MCKAY
negarorutdyeCKumM pa60THI/IKOM n €ro
o0yJarommMucs,  crnocodcTyromux | 8u
MMO3UTUBHOMY BOCIIPpUATHUIO
00y4arOIUMUCS TpeOoBaHMit u

HpOCB6 negaroruaeCKoro pa60THI/IKa,
IIPUBJICYCHUIO nux BHUMAaHUA K




o0cykIaeMoi Ha ypoKe HH(POPMALIUH,
AKTHBHM3AIMH WX  I[TO3HABATEIbHON
JIEATEIbHOCTH;

- noOyxaeHne
oOyuaromuxcsi coONoaTh Ha YpOKe
OOLICTIPUHATBIC HOPMBI TTOBEICHHS,
npaBuia OOIIEHHS CO CTapIINMH
(memaroru4ecKkuMH paboTHUKAaMN)
U cBepcTHUKaMH (0Oydarommmucs),
OPUHLUNB  YYeOHOH  JTUCHUILTHHBI
¥ CaMOOpTaHU3aIUH;

- MPUBJICUCHHE
BHUMAaHUS o0yuarommxcst K
[EHHOCTHOMY aCIeKTy H3y4aeMbIX
Ha ypoKax SIBJICHWH, OpraHu3amus ux
paboTeI ¢ TONy4aeMol Ha YpOKe
COIIMAJIbHO 3HAUYMMON HH(pOpManei
— WHAINAAPOBAHUE €€ OOCYXKICHMUSI,
BBICKa3bIBAHUS 00yUaIOIIUMUCS
CBOEr0O MHEHHS 10 €€ IOBOLY,
BBIPaOOTKH CBOETO K HEW OTHOIICHUS,

- UCTIONTb30BaHUE
BOCITUTATEIBHBIX BO3MOYKHOCTEH
comepkanus  y4eOHOro  mpemmera
Yyepe3 JEMOHCTPAIUIO 00yJaroIiMes
IPUMEPOB OTBETCTBEHHOTO,
Ipa)JIaHCKOTO MOBEICHUS,
NPOSIBJICHUST ~ YEJOBEKONMIOOHS |
IOOpOCEpAEIHOCTH, dYepe3  Iombop
COOTBETCTBYIOIIMX  TEKCTOB  JUIS
YTEeHUs, 3aJad JUIsl  pelIcHus,
pOOJIEMHBIX CUTYaITHH JUTSt
00CYXIEHUS B KJIacce;

- NpUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX (GOpM  paboThl €
00yJarOMUMHUCS: HHTEIICKTyaIbHBIX

urp, CTUMYJIHPYIOTITIX
MO3HABATENBHYIO MOTHBALIHIO
00YyJarOIINXCS; JHUIaKTHYECKOIO
TeaTpa, I/le TOIYYCHHbIE Ha YpPOKe
3HaHUA OOBITPBIBAIOTCS
B TeaTpaTbHBIX MMOCTAHOBKAaX;
JTUCKYCCHH, KOTOpbIE JIaroT
00yJaroIuMCcst BO3MOKHOCTh
npuodpecTH OIBIT BEIEHUS
KOHCTPYKTHBHOTO JIAAaJIora;

rpynnoBoid  pabotsl wiaM  paboThI
B Mapax, KOTOPbIE y4aT 00ydaroluxcs
KOMaHJHOH pabote u
B3aMMOZCHCTBHUIO c OpYTrUMU




00yJarOIIUMUCS;

- BKJIIOYCHHE B YPOK
UTPOBBIX MpoLeayp, KOTOpbIEe
MIOMOTal0T TMOAJEPXKaTh MOTUBALIHIO
00y4aromuxcsl K MOMyYeHUI0 3HaHUM,
HaJ1a>XUBAaHUIO ITO3UTHUBHBIX
MEKIIMYHOCTHBIX OTHOIIEHUI B
KJ1acce, IIOMOraloT YCTAaHOBJICHHIO
JOOpoXKenaTenbHOl aTMocdepsl  BO
BpEMSsl YPOKa;

- OpraHHU3aIHsI
HIC(i)CTBa MOTUBHUPOBAaHHBIX u
SPYAUPOBAHHBIX 00yJaroIIuXCcs
HaI ux HCYCIICBAIOIIINMMU
OZIHOKJIACCHHKAMH, JIArOIIEero
00yJaromuMcsl COUATBHO 3HAYMMBIN
OMNBIT COTPYJHUYECTBA W B3aMMHOU
IIOMOIILIH;

- WHUITIPOBAaHNE u
HOAJEPIKKa UCCIIe[I0BATENIbCKOI
JIEATENBHOCTH o0yJaromuxcs B
pamMKax peanu3anuu UMHU

WHJWBUIYaJIbHBIX W TPYIIOBBIX
UCCIIEIOBATEIbCKAX MPOEKTOB, 4TO
JacT  oOyJarolmMcss BO3MOXKHOCTB
puoopecTH HaBBIK
CaMOCTOSITEITEHOTO peleHus
TEOPETUYECKONH TpPOOJIEMBI, HAaBBIK
TeHEpUpOBaHUA M odopmiieHHS
COOCTBEHHBIX ujet, HaBBIK
YBOXUTEIBHOIO OTHOIICHUS K UYXHM
unesiM, OoQpOpMIICHHBIM B paborax
JIpYyrUX  WcclenoBarenel,  HaBBIK
NyONMMYHOTO  BBICTYIJICHUS  Tepen
ayuTOpue, apryMEHTHPOBAHHS W
OTCTaWBaHUS CBOCH TOYKH 3PCHHS.

18. AHanmu3  KOHTPOJBHOW  PabOTHI.
[ToHsTHE O XMMHUUYECKOM PEaAKLMU.
Peakuuu, unaymue 6e3 M3MeHEHHs
COCTaBa BEIECTB.

19. Knaccudukarus XUMHYECKUX

peaKL[PIfI, MPOTCKAONIUX C HU3MCH
HCHHUECM COCTaBa BEUICCTB.




20.

CKOpOCTbh XMMHYECKON PEAKLIUH.

21.

OOpaTuMOCTh XMMHUYECKUX PeaK-
uuii. XMMHYECKOE pPaBHOBECHUE H
CIIOCOOBI  €ro CcMelleHus. Poub
BOJIbI B XUMHUYECKHUX PEAKIIHSIX.

22.

I'maponms.

23.

OKHUCIINTEIILHO-
BOCCTAaHOBUTEJbHBIE peaxiuu,

DIEeKTPOIIHU3.

24,

O0001IeHEne M CcHUCTEMATH3ALINS]
3HAaHUM 10 TeMe «XUMHUYECKUE
peaKIum.

25.

Koumponvnaa paooma Ne2 no
meme « Xumuueckue peaxyuuy.

Tema 3. BemectBa " HX
CBOMCTBA

YCTaHOBJICHUE
JIOBEPUTENBHBIX OTHOIICHUH MEXIy
NEeATOTHYECKIM PaOOTHHKOM M €ro
00yJaromuMHUCs,  CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPHSITHIO
oOy4aromumucsi  TpeOoBaHWA U
MPOChO TEIarormuyeckoro paboTHUKA,
NPUBJICUCHHIO WX  BHUMAaHHA K
o0cyx/1aeMoi Ha ypoke HHPOpMaInu,
AKTHBHM3AIIMM WX  IT03HABATEIBHOW
JIeSITEIbHOCTH;

- MOOYKIeHIE
o0yJaroImuxcss COONMOAaTh Ha YpPOKe
OOLIEeTIPUHATEIE HOPMBI ITTOBE/ICHHS,
npaBwia OOWIEHUS CO CTapIIMMU
(TIemaroruIecKuMu paboTHUKaMM)
U CBepcTHUKaMHu (oOydarormmmucs),
NPUHLUIB  YY4eOHOH  TMCHUITIHHBI
¥ caMOOpraHu3allnH;

- TIPUBIICUEHIE
BHHUMaHUS 00yJaroIuxcs K
[EHHOCTHOMY  aCIeKTy HM3y4aeMbIX
Ha YpOKax SIBJICHHUM, opraHu3anus Hx
paboTel C TmomydaeMoW Ha ypOKe
COILMAJbHO 3HAYUMON HH(pOpMaINUei
— UVHUIMHPOBAaHUE €€ OOCYKICHUS,

9y




BBICKa3bIBaHU O6yllaIOHII/IMI/IC$I
CBOCro0 MHCHUA TI0O €€ IIOBOAY,
BBIpa6OTKI/I CBOEI0 K Hel OTHONLICHMUA,

- HCIOb30BaHUE
BOCIIUTATCIBbHBIX BO3MOKHOCTEH
comepkaHusl  y4eOHOro  mpeamera
Yyepe3 JEMOHCTPAIMIO 00yJaroIiMes
IIPUMEPOB OTBETCTBEHHOIO,
IPaXIaHCKOTO IOBE/ICHMS,
MPOSIBJICHUS ~ YCJIOBEKONIOOUS |
J00poCep/IeuHOCTH, dYepe3  Tomdop
COOTBETCTBYIOUINX TEKCTOB JJISL
YTCHU, 3aJa4 JUIISL peuicHus,
MPOOIEMHBIX CUTyalui s
00CYXKIeHUS B KJIacCe;

- NPUMEHEHHE HA YPOKE
WHTEPAaKTUBHBIX (opM  paboTHl ¢
00yYaONIMMKCS: HHTELICKTYaIbHBIX

urp, CTUMYITUPYIOIIUX
IMO3HABATCIIbHYIO MOTHUBAIINIO
00yJarommxcs; TUTAKTHIECKOTO
Tearpa, rie TOIyYeHHbIE Ha YpOKe
3HAHUS OOBITPBIBAIOTCS
B TeaTpatbHbIX ITOCTaHOBKaX;
JIUCKYCCH, KOTOpbIE JIAt0T
oOyJaromuMcest BO3MOKHOCTH
npuobpecTn OITBIT BE/ICHUS
KOHCTPYKTHBHOTO JIaJiora;

TPyNIoBOd  paboTel WO  paboTHI
B Mapax, KOTOPbIE y4aT 00yJaroluxcs

KOMaHTHOM pabore u
B3aUMOJICICTBUIO c JIpPYyTUMU
00yJarOIINMUCS;

- BKJIIOYCHHE B YPOK
UTPOBBIX npouenyp, KOTOpBIE
HIOMOTAlOT MONJEPKAaTh MOTHBAIIHIO
00yJaromuUXCsl K MOMYyYCHUIO 3HAHUM,
HaJIaKUBAaHHUIO MTO3UTHBHBIX
MEKIMYHOCTHBIX ~ OTHOIICHUH B
KJacce, IIOMOTralOT YCTAaHOBIICHHIO
JIoOpoKenaTensHoi  aTMoc(hepbl  BO
BpeMs ypOKa;

- OpraHu3aLys
medcTBa MOTHBHPOBAaHHBIX u
3PYIUPOBAHHBIX o0yuaromumxcst
Haj ux HEyCIIEBAIOIUMHU
OJHOKJIACCHUKAaMH, JIAIOIIEro
00y4aromuMCsl COLMANBHO 3HAYMMBIN
OIBIT COTPYAHHUYECTBA W B3aNMHOU




IIOMOIIH,

- VHULUAPOBAHUE u
MOIEPHKKA HCCIIeI0BATENbCKON
JIeATeITbHOCTH 00yJaroIuXxCs B
pamMkax peanuzanuu MU

WHIMBUIYaJbHBIX W TPYIIOBBIX
UCCIIENOBATENBCKIX —MPOCKTOB, YTO
JacT  O0yYarolUMCsS  BO3MOXXHOCTB
pHoOpecTH HaBBIK
CaMOCTOSITEIILHOTO peuieHust
TEOPETUYECKOH TpPOOJIEMBI, HAaBBIK
reHepupoBanusi ¥ ohOpMIICHHUS
COOCTBEHHBIX uJieH, HaBBIK
YBKUTEIBHOTO OTHOIICHUS K 4YKHM
uaesM, oQOpMIEHHBIM B paboTax
JIPYTuX  HUCCIeIoBaTeNeil,  HaBbIK
nyOJIMYHOrO  BBICTYIUICHHUSI  Tepe[
ayIuToOpHe, apryMeHTHPOBAaHUS WU
OTCTAUBAHUS CBOCH TOYKH 3PCHUSI.

26. MeTamnsl.

27. HemeTtamnsl.

28. Kucnotel HeopraHudeckue u opra-
HUYECKHE.

29. Ilpakmuueckass paboma No2 no
meme  «Xumuueckue  Cc80UCME,
xucnomy. Th.

30. OcHoBaHUs.

31. Comnn.

32. Ilpakmuyeckas ~ paboma  Ne3.
Pacnosnasanue seuwiecms. Th.

33. T'eneTnueckas CBS3b MEXKTY]

KJaccaMu COEJIMHEHUH|
O06o06uieHre cucTeMaTH3alMsl 3Ha-
Hull o Kypcy xumuu 11 kacca.




34.

Hmozosas konmpoavnaa padoomd
no xumuu no kypcy 11 knacca.
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