Kapra pa0o4eii nporpaMmmbl y4eOHOro npeamMera XuMust

Oo6pazoBaTenbHas 001aCTh:

XUMUS

YpoBeHb 00pa30BaHUA:

Cpennee (moaHoe) od1iee

Knaccer:

10-11

Cpok 0CBOCHUS:

2020-2022

Pa3paboTaHo Ha OCHOBE:

[IpumepHass mporpaMma OCHOBHOTO
obmiero o00pa3oBaHWs TIO XUMHUU U
nmporpaMmbl K yueOHuUKam s 8-11
KJIaCCOB 00111e00pa30BaTEIbHBIX

yupexaeHuii apropa O.C.I'abpudisiHa.
Pabouas  mporpamma kx YMK O.C.
["abpuensna. Xumus. 8-11 kaaccel/ aBT.-COCT.
I''K. MacnakoBa, H.B. CadponoB. -
Boarorpan: «YUUTEJIby, 2016

ABTOp (aBTOpBI) IPOrpaMMBI: O.C.I'abpuansH
KonnuecTBO 4acoB B HEAEIIO: 1

KonnuecTBo 4acoB B roji; 35

Bcero yacoB 3a BeCbh CpOK U3y4CHMUS: 70



http://window.edu.ru/catalog/resources?p_frubr=4.2.3

Pabouast nporpamma kypca xumuu B 10-11 kiacce
IHosicuuTeabHAA 3aNMCKa

Pabouas nporpamma no xumuu 1t 10-11xmmaccoB coctaBieHa Ha OCHOBE:

» @enepallbHOTO KOMIIOHEHTa TOCYAAapCTBEHHOTO CTaHIApTa CPEIHEro  OOIIero
00pa3oBaHus IO XUMUU;

» TlpumepHOl IpOrpaMMBbI CpeHero 00IIero 00pa3oBaHus 110 XUMUH;

» Astopckoii mporpammsbl o xumuu O.C. ["abpuensna.

» VYueOHoro rutana oopazoBareibHOro yupexaeHuss MbOY «COL Ne  »;

» OeaepaibHblii  TEpeUYeHb  YYCOHMKOB,  PEKOMCHIOBAHHBIX  (JOMYIICHHBIX)
MunucrepctBoM 00pa3oBaHHMsl K HCIOJNb30BAaHMIO B  00pa3oBaTelbHOM Ipoliecce B
00pa30BaTEeNbHBIX YUPEKACHUSAX, PEATU3YIOMMX O00pa3oBaTeiIbHBIE IPOrpaMMbl  OOIIETO
obpazoBanus Ha 2015-2016 yueOHBI ro.

JlanHast mporpaMMa KOHKPETHU3HPYET COJEp)KaHUE CTaHiapra, Ja€T paclpeaeiacHue
yueOHBIX YacoB MO pa3jenaM Kypca, MOC/Ie0BaTeIbHOCTh U3YYEHHS TEM U Pa3JieioB ¢ yYETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Ipolecca, BO3PAaCTHBIX
ocobeHHOCcTe oOydaromuxcs oOpas3oBaresnbHOoro yupexaeHus MbOY «COLI Ne  ». B
IporpaMMe OmnpelenéH NepeyeHb JIEeMOHCTpalHil, J1abopaTOPHBIX ONBITOB, MPAKTHYECKUX
3aHATUA U pacu€THBIX 3anad. [Iporpamma MoauuUIKMpPOBaHA COTJIACHO JEHCTBYIOIIEMY
OasucHoMy yueOHOMY IuiaHy. [Ipu u3MeHeHuu nmporpaMMbl 00BEM COJIEPIKaHNS HE YMEHBLIEH U
COOTBETCTBYET TpeOoBaHUsAM cTaHAapTa. KOHTponb 3a ypoBHEM 3HAHUU OOYYAIOIIUXCS
npeaycMaTpuBaeT IMPOBEJCHHE CAaMOCTOATENBHBIX, MPAKTUYECKHX, KOHTPOJBHBIX paboT 1o
TeMaMm.

[Tporpamma kypca xumuu miis odydaromuxcs 10 — 11 kmaccoB o0meo0pa3oBaTeIbHBIX
yupexnenuit (aBrop O.C. ['abpuensn) paccuntana Ha 2 roja, KOTOpble BKJIIOYAIOT 68 y4eOHBIX
yacoB U3 pacuera | yac B HeJenro.

[Ipennaraemasi mporpamMma TNpeayCMaTpUBAeT CIEAYIOIIYI0 OpraHu3aluio Iporecca
00y4eHus:

* 10 kaacc — 34 yaca

* 11 kaacc — 34 yaca

ITporpamma peanusyercs Ha ocHOBe ucnoabs3oBanus Y MK, pekomennosanusix MO:

HUcnonb3yembiii YMK:

1. Tabpuensn O. C. Xumus. 10 xmacc. ba3oBbiii ypoBeHb: yuel. myis oOmieoOpa3oBar.
yupexaenuit/ O.C. 'abpuensH. — 7-e u3na., crepeorut. - M.: Jlpoda, 2011.

2. Tabpuensn O. C. Xumums. 11 kmacc. ba3oBberii ypoBeHb: y4eb. s o0mieoOpaszoBar.
yupexaenuit/ O.C. 'abpuensn. — 8-e usn., crepeorut. - M.: Jlpoda, 2013.

3. Tabpuensn O.C. Tlporpamma kypca xumun st 8 — 11 kimaccoB 00meo0pa3oBaTeIbHBIX
yupexaenuit, - M.: Ipoda, -2013 r.;

4. Xwumwus. 8-11 xnaccel: paboune nporpammel o yueonukam O.C. 'abpuensina/ aBT.-cocT.
I''"1. MacnakoBa, H.B. CadponoB. — Boarorpan: «YUUTEJIby, 2016. — 203 c.;

5. Koncmpykmop pabouux npocpamm. Xumus 8-11 xnaccel. Pabouue npoepammvl no
yueonukam O.C. ['abpuensna: uzoamenscmeo « VAUTEIIby», 2014 2.;

Pabouass mporpamma Mo XHMHHU COCTaBlieHa Ha OCHOBe DenepaabHOr0 KOMIIOHEHTa
rOCYyJapCTBEHHOTO CTaHAapTa CpelHero oomero oOpa3oBaHUs, HPUMEPHOW MPOTrpaMMBI
OCHOBHOTO o001miero o0pa3oBaHus MO XUMUU U aBTopckod mporpammel O.C. I'aOpuensHa,
cooTBeTcTByIOLIEH dDenepanbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHIapTa oOOIlero
o0Opa3oBaHus U AONYylIeHHOM MuHucTepcTBOM 00pa3zoBaHusl U Hayku Poccuiickoit denepanuu
(Pa6oune mnporpammbel k YMK O.C. T'abpuensna. Xumus. 8-11 xmaccel/ aBt.-coct. [.U.
Macnakosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.).



JlarHast mporpaMmMa KOHKPETHU3UPYET COJIepKaHue CTaHAapTa, JaéT pacupeaesiecHne YIeOHbIX
4acoB IO paszJeliaM Kypca, MOCIeI0BaTeIbHOCTh HU3YYEHUsST TEM U pa3lieJoB C Y4ETOM
MEXIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKM Yy4e€OHOTO MpoIlecca, BO3PACTHBIX
ocobeHHOCTeH ydamuxcsa. B mporpamme omnpenenéH nepedeHb NEMOHCTpAIHii, 1a00opaTOPHBIX
ONBITOB, IPAKTUYECKUX 3aHATUI U pACUETHBIX 3aay.

KonTtpons 3a ypoBHeM 3HaHMIl oOy4aroumxcs IpeaycMaTpuBaeT IPOBEICHUE
CaMOCTOSITENIbHBIX, TPAKTHYECKUX, KOHTPOJIBHBIX PabOT 1O TEMaM.

HEJIN U 3AJAYU YYEBHOI'O IPEAMETA

I'nasnvie yenu cpeonezo oouieco oopazosanus:

* ¢dopMUpOBaHUE LIEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0aX JNesATEILHOCTH;

* IpuoOpeTeHHe OMbITa pa3HOOOPA3HOM NESTEIIbHOCTH, OTbITA TO3HAHUS U CAMOIIO3HAHMUS,

* TOJATOTOBKA K  OCYIIECTBICHHIO  OCO3HAaHHOTO  BbIOOpAa  WMHIMBUAYaTbHOU
o0Opa3oBaTenbHOI Wiu NpodecCHOHATBHONU TPACKTOPHH.

Bonbmmioil Bknaa B AOCTMIKEHHE TJIABHBIX II€JICH CpeIHero o0Iero oOpa3oBaHUsS BHOCHUT
uzyueHue Xumuu, KOTopoe HpU3eaHo obecneuuns:

1) hbopmupoBaHHE CHCTEMBbI XUMHUYECKUX 3HAHWN KaK KOMIIOHEHTa €CTECTBCHHOHAYYHOM
KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX HHTEUICKTYaJbHOC W HPABCTBEHHOE
COBEPIIICHCTBOBAaHNE, (POPMHUPOBAHUE Y HHUX TYMAHUCTHYECKUX OTHOIICHHH W JKOJOTHYCCKH
1eJIeCO00Pa3HOTO MOBEACHHUS B OBITY U TPYJOBOU JESTENLHOCTH;

3) BBIpabOTKY y OOydaromiuxcsi MOHMMaHHs OOIIECTBCHHON MOTPEOHOCTH B pPa3sBUTHHU
XUMHH, a TaKkKe (OPMUPOBAHNE Y HUX OTHOILIECHUS K XUMHUU KaK BO3MOXKHOU 00J1acTH OyAyIieit
MPAKTUYECKON JIESITENBHOCTH;

4) popmupoBaHue yMeHHiI 0e30MacHOro OOpaIlleHHs C BEIICCTBAMH, HCIIOJIb3YEMBIMH B
MMOBCETHEBHOM JKU3HU.

H3yuenue xumuu ¢ cmapuieil wiKkoie Ha 06a3060Mm ypoGHe HANPAGIEHO HA 0OCMUIICCHUE
cnedyrouwux yenei:

> OCBOEHHe CHCTEMBl 3HAaHWH O (QyHIaMEHTaJbHBIX 3aKOHAX, TEOPHUAX, (haKTaX XHUMHUHU
HEOOXOUMBIX JJIsl TOHUMaHUsl Hay4YHOU KapTHUHBI MUDA;

> OBJIaJIeHHe YMEHHSAMH XapaKTepU30BaTh BEIIECTBA, MATEPHAIIBI U XUMHUECKUE PEAKIIHH,
BBINOJIHATH JJAOOPATOPHBIE KCTIEPUMEHTHI; TPOU3BOIUTH PACUEThI 10 XUMUYECKUM (HOpMyIaM U
YPaBHEHHUSAM; OCYIIECTBISATh MOUCK XUMUYECKON MH(OPMALIMU U OLIEHUBATh €€ JOCTOBEPHOCTH;
OpPUEHTUPOBATHCS U MPUHUMATH PEIICHUS B IPOOJIEMHBIX CUTYaIUSX;

» pa3BHUTHe [T03HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
B IIPOILIECCE CaMOCTOSITEIbHOIO TNPUOOPETEeHHS XMMHUYECKMX 3HAaHUH C HCIHOJIb30BAHHUEM
Pa3IUYHBIX UICTOYHUKOB MH(POpPMAIUH, B MIPOLIECcCe 3YUEHUsS] XUMUYECKOM HAyKH U ee BKJIaja B
TEXHUYECKUN IMPOrpecc LMBUIM3ALUU, CIOXKHBIX U IPOTUBOPEUYMBBIX IIyTEH pa3sBUTHUSA WUIEH,
TEOPHI ¥ KOHILIEIIIUI COBPEMEHHON XUMUU;

» BOCHUTAHUe YOSKICHHOCTH B TOM, YTO XUMHUSI — MOIIHBII HHCTPYMEHT BO3ACHCTBHS HA
OKPY’KAOIIYI0 Cpelly, U YyBCTBO OTBETCTBEHHOCTH 3a IIPUMEHEHHUE IIOJIYYEHHBIX 3HAaHUU W
YMEHUH TMO3UTUBHOM pOJNM XUMHHU B JKM3HM COBPEMEHHOIro o0OIIecTBa, HEOOXOJUMOCTH
XUMHUYECKH TPAMOTHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U OKPYKAOIIEH Cpene;

» TpHMeHeHHe [TOJYYCHHBIX 3HAaHUH M YMEHUH Ui 0€3011acHOTO MCIIOIb30BaHMsI BEIIECTB
Y MaTepHalioB B OBITY, CEJILCKOM XO3SHCTBE U HA MPOU3BOJICTBE, PEIICHUS TPAKTUYECKHX 3a7a4 B
[IOBCEHEBHON KU3HM, NPEAYNPEKACHUS SBICHUN, HAHOCALIUX BPEI 310POBBI0 YEJIOBEKA U
OKpyXarollled cpene, MPOBEIEHUE HCCIEA0BaTeNbCKUX paboT, CO3HATEIBbHOrOo BBIOOpA
npodeccuit, CBI3aHHOW ¢ XUMHUEH.

Bxnao yueonozo npeomema é oocmuoicenue yesneil cpeonezo oouiezo 00pazosanus



Cpennee obmiee oOpa3oBaHUE — TPEThs, 3AKIIOUUTENbHAS CTYIICHh OOIIET0 00pa30BaHHUS.
Copneprkanue cpeqHero oodmero o00pa3oBaHUs HAIIPABICHO HA PEIICHHUE ABYX 3a/1ad.

1 3aBepiienne 001I€00pa30BaTENHHON IMOATOTOBKH B COOTBETCTBHHM C 3akoHOM «O0
00pazoBaHUMN.

2.Peanuzanus  mpeanpodeccHOoHANIBHOTO 00Iero o0pa3oBaHUs, KOTOPOE IO3BOJISET
00ecreunTh MPEeMCTBEHHOCTh 00IIET0 U MPo(ecCHOHATBHOTO 00pa30BaHusI.

OxHO#l W3 BaXHEHIIMX 3a7ad d3TOro JTama SABISETCS MOArOTOBKA OOyYaromuxcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KH3HCHHOTO U MPO(ECCHOHAILHOTO ITYTH.
OOyyaromyecs: JODKHBI HAYYUTHhCS CaMOCTOSITEIILHO CTaBUTh LIEIU M ONPEICISITh MyTH HX
JOCTHDKEHUSI, UCTIOIB30BaTh MPHOOPETCHHBIN B IIKOJIE OMBIT JIESTSILHOCTH B PEATBHON KHU3HH,
3a paMKaMu y4eOHOro mporiecca.

3aoauu uzyuenusn xumuu 6 cmapuwieil wikone:

* Cpopmuposams y OOYyYAIOIIUXCS 3HAHHUS OCHOB XUMHUYECKOW HAYKH: Ba)KHEUIIHX
(bakTOpOB, MOHATHI, XMMUYECKHX 3aKOHOB M TEOPHM, S3bIKa HAYKH, JOCTYIHBIX 0000IICHUI
MHUPOBO33PEHYECKOT0 XapaKTepa.

* Pazeump yveHUs HAOMIONATh W OOBSCHITH XMMHUYECKHE SIBICHHS, NMPOHCXOJAIINE B
pUpPOJIE, TadOPaTOPUH, B TOBCEIHEBHOM KU3HU.

* Cihopmuposams crielanbHBIX YMEHUH: OOpamiaThCsi C BEIICCTBAMH, BBITIOJIHSTh
HECJIOKHBIC SKCIIEPUMEHTBI, COOJII0/Iast TIPaBUIa TEXHUKH 0€30IaCHOCTH; TPAMOTHO HMPUMEHSTh
XUMHYECKHE 3HAHUS B OOLICHUHU C MIPUPOJION U B MIOBCETHEBHOMN JKU3HU.

* Packpeimp TYMaHUCTUYECKYIO HAIpPaBICHHOCTb XWMHH, €€ BO3pacTalomied poju B
PELICHUH TJAaBHBIX MPOOJIEM, CTOSIIUX Tepe/ YeI0BEYSCTBOM, M BKJIAaJa B HAYYHYIO KapTUHY
MHpA.

* Pazeump NMYHOCTH OOYYAIONIUXCSA: WX HMHTCIUICKTYalbHOE W HPAaBCTBEHHOE
COBEPIICHCTBOBaHUE, CHOPMHUPOBATh Y HUX TYMaHHUCTUYCCKUE OTHOIICHHS W 3KOJIOTHUCCKH
1eJIeco00pa3HOro MOBEJACHUE B OBITY U B TIPOIIECCE TPYIAOBOH NESITEILHOCTH.

*  Cgopmuposames y o00ydaloOmMXCS KOMMYHUKATUBHOW ¥  BaJCOJIOTMYECKOMN
KOMIIETEHTHOCTEH;

* Bocnumamb OTBETCTBEHHOE OTHOLICHUE K MPHUPOJIE, OEPEKHOE OTHOIICHUE K YUCOHOMY
000py/I0BaHUIO, YMEHHE >KUTh B KOJUIEKTHBE (0OLIAThCS M COTPYOHUYATH) 4epe3 Y4deOHbIi
MaTepHall KakJ0ro ypoKa.

OBIIAS XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA

OcoOeHHOCTH coliep:kaHusl 00ydeHHUs XUMHH B CpelHel MIKoJie 00yCIOBIEHBI crienupuKon
XUMUU KaK HAayKd U TOCTaBJICHHBIMHU 3anadyaMud. OCHOBHBIMU MPOOJIEMaMHU XUMHUH SIBISIOTCS
M3y4YEHHUE COCTAaBa U CTPOEHHMS BEIIECTB, 3aBUCUMOCTU MX CBOMCTB OT CTPOCHUS, IOJy4YEHUE
BEILIECTB C 3aJIaHHBIMU CBOMCTBAMH, UCCIEAOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEAKIUN U
nyTel yMnpaBieHHs UMHU B LESIX MOJYYeHHUS HEOOXOIMMBIX YENOBEKY BEIIECTB, MAaTEpPHAIIOB,
sHepruu. [losTomy B paboueld mnporpaMMe IO XUMHU HalUIM OTPaXCHHUE OCHOBHBIC
COZIEPKATENbHBIE JINHUU:

* «BEIIECTBO» - 3HAHUE O COCTAaBE€ U CTPOCHUU BEIIECTB, UX CBOMCTBaX W OHMOJIOTHYECKOM
3HAYECHMU,

* «(XMMHYECKasl PEeakius» - 3HaAHWE O MPEBPAIICHUSAX OJHUX BEUIECTB B JAPYrUe, YCIOBHUSIX
MPOTEKAHUS TAaKUX MPEBPAIIEHUH U CIIOcOo0axX yIpaBIeHUS PEeaKIUsIMH;

* «IIpUMEHEHWE BEIIECTB» - 3HAHWUE M OMBIT 0e30MacHOro oOpalieHus C BeEIIeCTBaMH,
MaTepuaIaMH U MpoleccaMu, HEOOXOAUMBIMU B OBITY M Ha TIPOU3BOJICTBE;

* (3bIK XMMHH» - ONEPHUPOBAHUE CUCTEMOW BaKHEHIINX XHUMHUYECKUX IMOHSITHH, 3HAHHUE
XUMHUYECKOH HOMEHKIATYphl, a TaKKe BJIaJICHUE XMMHUYECKOH CHMBOJIHMKOW (XMMHUYECKUMU
dbopMynaMu U ypaBHEHHUSIMHU).

[Tporpamma mpenycMmatpuBaeT (GopMHpPOBaHUE Y 0OYJAIOMIMXCS OOIMIEYyIeOHBIX YMEHUHN H
HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JESITEIBHOCTH M KIIOUEBBIX KOMIICTCHIIMI: yMEHUE
CaMOCTOATENIbHO M MOTHUBHPOBAHHO OPTraHU30BBIBAaTH CBOK I103HABATEIIBHYIO NEATEIBHOCTD;



UCIIONIb30BAaHUE DJIEMEHTOB MPUYMHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-(PYHKIIHOHATHHOTO
aHaJIN3a; OTNpEACTICHHE CYIIIHOCTHBIX XapaKTEPUCTHK M3y4aeMOTro 0ObEKTa; YMEHHUE Pa3BEPHYTO
000CHOBBIBATh CYXJICHHUS, JaBaTh OMPECIICHUs, MPUBOANTH OKA3aTEIbCTBA; OIICHUBAHHUE U
KOPPEKTHPOBKA CBOETO MOBEJICHHS B OKPY)KAIOIIEM MHUPE.

TpeboBaHue K ypOBHIO MOATOTOBKH OOYYAIOIIMXCS BKIIOYAIOT B ceOs Kak TpeOOBaHUS,
OCHOBAHHBIC HAa YCBOCHMM M BOCIIPOM3BEICHUU YYEOHOTO MaTepualia, MOHMMaHHE CMBICIIA
XUMHUYECKHX MMOHSATUH U SIBJICHUM, TaK U OCHOBaHHbBIC HA 00JIee CIIOKHBIX BUIAX JEATCILHOCTH:
00BsICHEHHUE (PH3MYECKUX W XUMHYECKUX SIBJICHHM, NPUBEICHUE IMPHUMEPOB MPAKTUYECKOTO
UCIIOJIb30BAaHUsI M3YYaeMbIX XUMHUYECKHX SIBIICHUU M 3aKOHOB. TpeOoBaHWE HAMpaBICHBI Ha
peau3aImio IesITeIbHOCTHOTO, MPAKTHKO-OPUECHTUPOBAHHOTO M JINYHOCTHO-OPUEHTUPOBAHHBIX
MOJIXOJIOB, OBJIAJICHUE YYANIUMHUCS CIIOCOOAMH HMHTEJUICKTYAIBHOH M TPAKTHYECKOH
NeSITeIbHOCTH, OBJIaJICHUE 3HAHUSMH ¥ YMEHUSIMU, BOCTPCOOBAHHBIMU B MTOBCETHCBHOM KU3HHU,
MO3BOJIIOIIMMU  OPUCHTHPOBATHCS B OKPYXKAIOMIEM MHUpPE, 3HAYMMBIMU IS COXPaHEHUS
OKpY’KalomIen cpeibl 1 COOCTBEHHOTO 3/I0POBBSI.

MECTO YYEBHOI'O ITPEJJMETA B YYHEBHOM IIVIAHE

B basucHoMm yueOHOM IUIaHE CpelHEeH IKOJbl XMMHs BKJIKOYEHa B pasgen «CoaepikaHue,
bopmupyeMoe ydacTHUKaMH 00pa3oBaTeiabHOro nporecca». Obydaronmecs MOTyT BbIOpaTh A
HU3YUCHUA WU I/IHTerI/IPOBaHHHﬁ KypC €CTCCTBO3HAHUA, UJIM XUMUIO KaK Ha 6a3OBOM, TakK 1 Ha
yII1yOJIEHHOM YPOBHE.

PaGouas mporpamma o XMMUH I CPEJHEro 00IIero oOpa3oBaHus COCTaBICHA U3 pacdeTa
4acoB, yKa3aHHbIX B ba3ucHoM ydeOHOM IuIaHe OOpa30BaTENIbHBIX YUPEXKICHUH OO0IIero
oOpaszoBanus: mo 1 1 B Henemo (68 4 3a 1Ba roa o0y4yeHus) Ha 6a30BOM ypOBHE.

OCOBEHHOCTHU U3YUYEHMSA XUMHUHU HA BA3OBOM YPOBHE

MeTo1010THYeCKO OCHOBOW MOCTPOCHHS YYEOHOTO COACpKAHUS XUMHUU JUIsl CpedHei
IIKOJIBI 0a30BOTO YPOBHSI SIBHJIACH UOes UHMEZPUPOGAHHO20 Kypcd, HO HE €CTECTBO3HAHUS, a
xumuH. Takoro Kypca, KOTOpbI OJM30K U MOHSATEH ThICAYaM POCCUUCKUX YYUTENIEeH XUMHUU U
JIOCTYIIEH U UHTEPECEH COTHSM THICSIY POCCUMCKHUX CTAPIIEKIACCHUKOB.

CtpykTypa npeagaraeMoro Kypca pemaeTt J1Be Ipo0sieMbl MHTErpallii B 00y4eHUU XUMUU.

[lepBast — 31O 8BHYyMpuUnpeomemuas unmezpayus y1eOHON TUCITUTUTUHBI «XUMUsIy. Vnest Takon
MHTETPALMM JTUKTYET CIEAYIOLIYI0 OYepeAHOCTh WU3y4Y€HHUs pa3[eioB XMMHHU: BHavaie, B 10
KJlacce, M3y4yaeTcs OpraHuveckas Xumus, a 3areMm, B 11 kimacce — oOmas xumus. Takoe
CTPYKTYpHUpPOBaHHE TO3BOJSET CHOPMUPOBATH y BHITYCKHUKOB CPEIHEH IIKOJBI MPEACTABICHHIE
0 XMMHHM KaK O LEJOCTHOM HayKe, MOKa3aTh €AMHCTBO €€ IOHATHI, 3aKOHOB WU TEOPUH,
YHUBEPCAIBHOCTh U NPUMEHMMOCTh MX KakK JJIi HEOPraHUYECKOW, TaK U Uil OPraHU4YeCKOU
XUMHH.

Bropas — 3T0 wmedxcnpeomemnas unmecpayus, TO3BOIAIONIAS HAa XUMHUYECKOW 0Oaze
00bEeIMHUTD 3HaHUS TI0 (¢U3NKe, OMOJIOTHH, Teorpauu, SKOJOTUM B E€IUHOE TOHUMaHUE
OPUPOJIBI, TO €CTh CHOPMHUPOBATH LETOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPYXKAIOIIEeTo
MHpa. ITO MO3BOJHUT CTAPIIEKJIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHMI MO XUMHUHU BOCIIPUSTHE
OKpYKaroliero Mupa OyAeT HEMOJHBIM, a JIOJU, He MOMyYMBIINE TaKUX 3HAHWUU, MOTYT CTaTh
HEOCO3HAHHO OIMACHBIMU [IJII ATOTO MHUpa, TaK KaK XUMHUYECKH HETPaAMOTHOE OOpallieHue ¢
BEII[ECTBAMH, MaTepUaIaMH U MPOLIECCaMH TPO3UT HEMaIBIMU OeaMHu.

Kpome 3Tux nByX BeAyIIMX HHTETPUPYIOIIMX UACH, B Kypce Oblia peajii30BaHa U ellle OJ1Ha -
uUHmMezpayusi XUMU4eCKux 3HaHull ¢ 2yMAHUMAapHulMy OUCYUNIUHAMU: UCTOPUEH, TUTEPATypOH,
MHUPOBOH XYJ0KECTBEHHON KYJIbTYpOH. JTO, B CBOIO OUEpE/lb, TO3BOJISIET CPEICTBAMU YUEOHOTO
mpeaMeTa 1moka3aTh pojib XMMHU U B COLMANBHON cdepe YemoBeUeCKOl JAesITeNbHOCTH, TO €CTh
MOJTHOCTBIO COOTBETCTBOBATH MJICSIM TYMaHU3AIMH B OOyICHHH.

OpaHOYacoBO# Kypc XMMHUU pacCuMTaH Ha JBa roja oOydeHus 1o | 4 B HEAENMO WU Ha OJUH
roj1 00y4eHus 1o 2 4 B HEACIIO.



B crpykrypupoBaHuM Kypca OpPraHMYECKOW XUMHUU aBTOPbl MCXOIWIM W3 HUJICH Pa3BUTHUA
yuanmxcs Henpo(uiIbHBIX KJIACCOB cpeacTBaMU yuyeOHoro nmpeameta. C 1enpio yCUIeHUs posiu
JIEAYKIIUA B OOyYEeHUN XUMUU BHAUYAJIE JAIOTCS KPATKUE TEOPETUYECKHE CBEICHUS O CTPOCHHH,
KJ1acCU(pUKaLMU, HOMEHKJIAType OPraHuYeCKNX BEIIECTB, 0COOEHHOCTAX PEaKIUi C UX Y4aCTHUEM.

CdopmupoBanHbie TakuM OOpa3oM TEOPETUYECKHE 3HAHHUS 3aTeM pPa3BUBAIOTCS Ha
(bakToNIOrMuecKoOM MaTepuase pu PaCCMOTPEHUU KIIACCOB OPraHMYECKUX coenuHeHuil. B cBoro
oudepesib, TAaKOM MOAXO0/1 MO3BOJIAET U ITY0)Ke U3YUUTh CaMU KJIACCHI OPraHUYECKUX COETUHEHUN.
OCHOBHBIM KpUTEpHEM OTOOPa (PaKTUUECKOr0 MaTepralia Kypca OpraHu4eckoil XUMUU SBIISIETCS
ujes 1esenoyiaraHus, ToO €CTb OTBETA Ha PE30HHBIN BONPOC YUCHUKA: «A 3a4eM MHE, HE XUMUKY,
3T0 HYKHO?». Ta ke naes o Beayuiel pojii TEOPETUUECKUX 3HAHUHM B IpOLEcce MO3HAHUS MHUPa
BEIICCTB M PEAKIMI CTajla OCHOBHOM JUIsi KOHCTPYHPOBaHMS Kypca obOmiel xumun. Ha ocHoBe
€MHBIX MOHATUH, 3aKOHOB M TEOPHH XHMMHHU y CTApIICKIACCHUKOB (POpPMHUpYyETCsS LETOCTHOE
MPEJCTABICHUE O XMMHUYECKOM HAayKe, O €€ BKJIAJE B €AUHYI0 €CTECTBEHHOHAYYHYIO KAPTHUHY
Mupa.

[Tporpamma mpegycmatpuBaeT (OPMUPOBAHHE Yy YYaIIUXCS OOMICY4eOHBIX YMEHUH U
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JESATENbHOCTH M KJIIOYEBBIX KOMIIETCHIIMNA: YMEHUE
CaMOCTOATEIIbHO M MOTHUBHPOBAHHO OPTraHU30BBIBAaTH CBOK ITO3HABATEIIBHYIO NIESATEIBHOCTD;
UCIIONIb30BAHUE DJIEMEHTOB MPUYMHHO-CIEACTBEHHOTO U  CTPYKTYPHO-(PYHKIIHOHATHHOTO
aHaJIM3a; ONPE/EIICHNE CYIIIHOCTHBIX XapaKTEPUCTUK U3y4aeMoro 00bEeKTa; YMEHUE Pa3BEPHYTO
000OCHOBBIBaTh CYXJCHHUA, JaBaTh OMpEeNIeHUs, MPUBOAUTH JOKA3aTeNIbCTBA; OLICHUBAHUE U
KOPPEKTUPOBKA CBOETO MOBEAECHUS B OKPYKAIOIEM MHUPE.

TpebGoBaHre K YPOBHIO MOJATOTOBKH OOYyYaroOUIMXCs BKJIIOYAIOT B ce0s Kak TpeOOBaHHUA,
OCHOBaHHBIC Ha YCBOCHHHM M BOCIIPOM3BEICHUU y4e€OHOTO MaTepuala, MOHMMaHUE CMbICTa
XUMHUYECKHX MOHSATUHN U SIBICHUMN, TaK U OCHOBaHHBIC Ha O0Jiee CIIOKHBIX BUAaX JEATEIbHOCTH:
00BsiCHEHUE (PU3NYCCKUX M XUMHYCCKHX SIBJICHHWM, MPHUBEIACHHUE IPHUMEPOB MPAKTHUYECKOTO
WCIIOJIb30BAaHUSl M3YYaeMbIX XUMHYECKHX SIBICHUI M 3aKOHOB. TpeOoBaHHE HampaBieHbI Ha
peai3aluni0 JeATeIIbHOCTHOTO, MPAKTUKO-OPUEHTHPOBAHHOTO U JINYHOCTHO-OPUEHTUPOBAHHBIX
MOJIXOJ0B, OBJIAJCHUE YYAUIUMHUCS CIOCOOAMH MHTEJUIEKTYaJIbHOM M MPaKTHYECKON
JeATEeTLHOCTH, OBJIAJICHUE 3HAHUAMHU U YMEHHUSIMHU, BOCTPEOOBAHHBIMU B MOBCEIHEBHOM KU3HH,
MO3BOJISIIOIIMMHA  OPUEHTHUPOBATHCS B OKPYKAIOLIEM MHUPE, 3HAYUMBIMHM [UIsl COXPaHEHUS
OKpY Karollen cpesibl U COOCTBEHHOTO 3710POBbSI.

JIMYHOCTHBIE, METATNIPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATbBI
OCBOEHMUS COAEPKAHUA KYPCA 10-11 KITACCA

Pe3ynomamut uzyuenua npeomema:

JlesTenbHOCTh YUHTENsE B OOYYeHHM XUMHUU B CpelHei (TOJHOM) IIKoyie JOKHA OBITh
HaIpaBJieHa Ha JOCTUKEHUE 00YUaIOIIMMHUCS CIEAYIOLUUX JIUYHOCHHBIX PE3YbIanmos:

1) B yennocmuo-opuenmayuonnol cgepe — UYYBCTBO TOPAOCTH 33 POCCHICKYIO
XUMHYECKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEIeyCTPEMIICHHOCTD;
2)B mpyodosou cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIICH

o0Opa3oBarenbHON U TPO(EeCCHOHATEHON TPACKTOPHUH;

3) B nosnasamenvHoll {KOCHUMUGHO, UHMELLEKMYAIbHOU) Chepe — YMEHHE YIPABISATH
CBOEH IIO3HABATEJILHOU JESATENBHOCTBIO.

Memanpeomemuvimu pe3yibmamamu SBISIOTCA:

1) ucrnonp30BaHNEe YMEHUH M HABBIKOB PA3IHYHBIX BHUOB MO3HABATEIBHON JICSITEIBHOCTH,
NPUMEHEHUH  OCHOBHBIX  METOJIOB  TO3HaHHS  (CUCTEMHO-WH(OPMAIMOHHBIA  aHAIU3,
MOJICTTUPOBAHUE) JUTSI H3YICHHS PA3IUIHBIX CTOPOH OKPYIKAIOMIEH TeHCTBUTEIIBHOCTH;

2) UCTIOJIb30BAHNE OCHOBHBIX HMHTEJUICKTYAJIBHBIX OMepalyii: pOpMyJIMPOBAHUE TUIIOTE3,
aHaJdu3 ® CHHTE3, CpaBHEHHE, O0O0OOIeHHWe, CHUCTEMaTu3alus, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€ii, TOUCK aHAJIOTOB;

3) yMeHHE TeHEpUpOBaTh HJCH W OINPEICNIATh CPEACTBA, HEOOXOIMMBIC JUIS HUX
peanu3anuy;



4) yMEHUE OMPENENATh SN U 3aJa4d JeSTeIbHOCTH, BBHIOMPATh: CPEACTBA pealn3aluu
LU U IPUMEHATh UX Ha PAKTHKE;

5) MCIIOIb30BaHNE PA3TUYHBIX UCTOYHUKOB ISl MOJIYUYCHUS XMMHUYSCKOW HMH(pOpMAIIHH,
MOHMMAaHHUE 3aBUCHUMOCTH COJIepKaHus U (POpMbl MpeiacTaBieHHUs MHPOpPMAILMU OT Lejel
KOMMYHHKAITIH U ajJpecara.

B o0nactu mpeomemmuwvix pesynbmamoe v3ydyeHUE XUMHHM MPENOCTABIAET YYCHHUKY
BO3MOXKHOCTh Ha CTYNEHH CpeAHero (moJiHoro) oOmiero oOpa3oBaHHMs HAy4UThCS Ha
npopuiIbLHOM YPOBHeE

1) B nosnasamenvnoii ciepe:

a) JIaBaTh OMPEJICIICHUS N3yYCHHBIM MTOHSTHSIM;

0) OTHMCHIBATH IEMOHCTPAIIMOHHBIC 1 CAMOCTOSITEIILHO MTPOBEICHHBIC SKCTICPUMEHTHI,
UCTIONB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUH, POJHOMN) SI3BIK U SI3BIK XHMUMU;

B) OOBSCHSATh CTPOCHHWE W CBOWCTBA M3YYCHHBIX KIACCOB HEOPTaHUYECKUX U
OpPraHUYeCKUX COCITMHCHUH;

r) KJIACCU(UITUPOBATH U3YUECHHBIC OOBEKTHI U SIBIICHUS;

1) HaOJIOIaTh  JIEMOHCTPHPYEMBIE UM CAMOCTOSTEIBHO MPOBOJIUMBIC  OIIBITHI,
XUMHUYECKHE PEAKIUH, POTEKAIOIINE B IPUPOJIC U B OBITY;

e) UCCIICIOBaTh CBOMCTBA HEOPTraHMYECKMX U OPraHUYECKHX BEIICCTB, OMPEACISTH
WX MPUHAIIC)KHOCTh K OCHOBHBIM KJIACCaM COCIMHCHHIA,

x) 0000mIaTh 3HAHUS W JieNaTh OOOCHOBAaHHBIC BBIBOABI O 3aKOHOMEPHOCTSX
W3MCHCHUS CBOICTB BEIIIECTB;

3) CTPYKTYpUPOBATh yueOHYI0 HH(DOPMALIHIO;

1) MHTEPIPETUPOBATH WHPOPMAIIHIO, TTOYYCHHYIO U3 APYTHX UCTOYHHKOB, OIICHUBATH €€
HAYYHYIO IOCTOBEPHOCTb;

K) OOBSCHATH 3aKOHOMEPHOCTU MPOTEKaHHs XMMMUYECKHUX pPEaKUUH, MPOrHO3UpPOBATh
BO3MOXHOCTh MX IIPOTEKaHUS Ha OCHOBE 3HAaHMM O CTPOEHUM BeELIeCTBA M 3aKOHOB
TEPMOJUHAMUKU;

1) OOBSCHATH CTPOCHHE AaTOMOB 3JEMEHTOB |—4-T0 NEpHoIOB € MCIOJIb30BaHUEM
AIIEKTPOHHBIX KOH(PHUTypaIHii aTOMOB;

M) MOJICIIMPOBATh CTPOEHHUE IMPOCTEHIINX MOJEKYJ1 HEOPraHMYECKHMX M OpraHMYeCKHX
BELIECTB, KPUCTAIJIOB;

H) IIPOBOJIUTH PacueThl 10 XUMUUECKUM (OpMyJiaM U ypaBHEHUIM;

0) XapaKkTepu30BaTh U3yUYEHHbIE TEOPUH;

) CaMOCTOSITENIbHO J00bIBaTh HOBOE Ul ce0si XMMHUECKOE 3HAHUE, UCIOJIb3YS IS
3TOr0 JOCTYNHbIE HCTOYHUKH UH(DOpMAaIINH;

2) B UEHHOCMHO-OpUeHMAYUOHHOU chepe — TIPOTHO3HPOBATH, AHAIU3UPOBATH U
OLICHMBATh TIOCIEJACTBUS JJI OKpYXarolel cpeabl OBITOBOM W IPOU3BOJCTBEHHOU
JesITeIbHOCTH YeJIOBEKa, CBI3aHHOMU C repepaboTKOM BEIECTB;

3) B mpydosoii cghepe — CaMOCTOSATENLHO IJIAHUPOBATh U MPOBOIUTH XUMHUYCCKUIN
HKCIEPUMEHT, COOJoJasi mpaBuia Oe3omacHo paboThl ¢ BellecTBaMH M J1a00OpaTOPHBIM
000pyI0BaHKEM;

4) B chepe usuueckoll Kynbnypbl — OKa3bIBAThH MEPBYIO MOMOIIb [IPU OTPABICHUSIX,
0’KOTax M JIPYrHX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U JJaOOPaTOPHBIM 000pYI0BAaHUEM.

B crannmapre mpouIBHOIO YpOBHS CHUCT€Ma 3HAaHUM O XHMHYECKHUX 3JIEMEHTax |
CBOICTBaX MX COEIMHEHUN paciIupsieTcs] U yriyOsieTcs Ha OCHOBE MPEJICTaBICHU O CTPOSHUN
BEIIECTBA, XWMUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX IIPOTEKAaHUS XUMHUYECKHX peaklui,
paccMaTpUBaEMBIX C TOUKHU 3PEHHSI XUMUYECKON KNHETUKU U XUMUYECKOU TepMOaMHaMUKHU. TeM
caMbIM 00OeCreuuBaeTcs MOATOTOBKA BBIMTYCKHUKOB HIKOJBI K MPOAODKEHHIO 00pa3oBaHUS B
CPEIHUX CIEeUUATbHBIX U BBICIIUX y4EOHBIX 3aBEICHUAX, MPOPHIb KOTOPBIX MPEILyCMaTPUBAECT
U3y4eHHe XMMUH, U ToCIeaytoniel mpodecCHOHATbHON AEATEIbHOCTH.

OPITAHM3AIIUA YYEBHOI'O ITPOLNECCA ITPU U3YYEHUU XUMHUUN



B crapmiem noapoctkoBoMm Bo3zpacte (15—17 5et) BeAaylyto poJib UTPaeT AEATeIbHOCTD 110
OBJIAJICHUIO CUCTEMOI Hay4YHBIX MOHATUN B KOHTEKCTE MPEABAPUTEIHHOIO MPOodheCcCHOHATBLHOTO
caMooIlpesieieHusl. YCBOGHHE CHCTEMbl HAy4YHBIX HOHATHH (OPMHpPYET THUI MBIIUICHUS,
OPUEHTUPYIOIIHNI TOIPOCTKA Ha OOIIEKYIbTYPHBIE 00pa3libl, HOPMBI, STATOHBI B3aUMOACHCTBUS
C OKpYXaloUIMM MHpPOM, a TaKKe€ CTaHOBUTCS HMCTOUYHHKOM HOBOTO THUIIA IT03HABATEIbHBIX
UHTEPECOB (HE TOJNBKO K (hakTaM, HO M K 3aKOHOMEPHOCTSIM), CpPeACTBOM (OPMHUPOBAHUSA
MHUPOBO33PEHUS.

Takum 00pazoMm, ONTUMaIbHBIM CIIOCOOOM pa3BUTHUS [O3HABATEJIBHON MOTPEOHOCTH
CTapIIEKJIACCHUKOB SBISICTCSA IPEACTABICHUE COJCpKAaHUs 00pa3oBaHUsS B BUAE CHCTEMBI
TEOPETUUECKHUX MOHSITHIA.

[TonpocTKOBBII KpU3HC CBSI3aH C Pa3BUTUEM CAMOCO3HAHMsI, YTO BIIMSAET Ha XapakTep
yueOHOI aesrenbHOCTU. [ cTapmmx MOIPOCTKOB MO-TIPEKHEMY akTyalbHa YydeOHas
JeSITeIbHOCTh, HAINlpaBlIiCeHHAass HAa CaMOpPa3BHTHE W caMooOpa3zoBaHME. Y HHUX MPOJOJDKAIOT
pa3BUBaTbCA TeopeTHueckoe, (opmanbHOe U pedIECKCUBHOE MBIIIJICHHE, CIOCOOHOCTh
paccy)kaarb — TUIOTETHKO-ACAYKTUBHBIM  CIOCOOOM,  aOCTPaKTHO-JIOTUYECKH,  YMEHHE
OMepUpOBaTh THUIOTE3aMHU, pediaeKkcus KaK CIOCOOHOCTh aHaJIM3UPOBaTh M OLIEHUBATh
MHTEJJIEKTYaJIbHbIE ONEpaIUu.

[IcuxonoruueckM HOBOOOPa30BaHUEM MOJIPOCTKOBOTO BO3pacTa sIBISETCS Iefienojiaranue
U TIOCTPOEHUE JKU3HEHHBIX IUIAHOB BO BPEMEHHOM MEPCIEKTHBE, T. €. Haubojee BbIpa’keHa
MOTHBAIIMS, CBSI3aHHAs ¢ Oyaylield B3pOCIOW >KU3HBIO, U CHUKEHA MOTHBAllWs, CBS3aHHAs C
NEpPUOJOM IIKOJIBHOM XU3HU. B 3TOM BO3pacTe pa3BUBAETCS CIOCOOHOCTh K MPOEKTUPOBAHUIO
COOCTBEHHOM yueOHOM eATeIbHOCTH, TIOCTPOSCHUIO COOCTBEHHOM 00pa30BaTeIbHON TPAEKTOPHH.

YuuTbIBas BBIIEU3I0KEHHOE, a TAKXKE MOJI0KEHUE O TOM, YTO 00pa30BaTeIbHbIE PE3YJIbTAThI
Ha MPEJMETHOM YPOBHE JIOJDKHBI TIOJJIEKATh OLEHKE B X0J1€ UTOIOBOM aTTECTallluU, B IPUMEPHOM
TEMaTUYECKOM IUIAHUPOBAHUU MPEAMETHbIE LEIM U IUIAHUPYEMBbIE pE3yJbTaTbl OO0y4YeHUS
KOHKPETH3UPOBAHbI 10 YPOBHs y4YeOHBIX IEHCTBUN, KOTOPHIMU OBJA/IEBAIOT OOydYaromuecs B
IIPOLIECCE OCBOEHMS MpEAMETHOTo cojepxanus. [Ipu 3ToM mns Kaxaoro yyeOHOro mpeamMera
BEYLINUM OCTa&TCs ONpeaenEHHbIA BU AEITEIbHOCTHU (TI03HABaTeNbHAS, KOMMYHUKATUBHAS U T.
1.). B mpenmerax, rie Beayllylo pojib UTPaeT MO3HABaTeNIbHAS JACSITEIBHOCTh ((pU3uKa, XUMus,
OHMOJIOTHUS U Jp.), OCHOBHBIE BHBI YU€OHOM NEATEIbHOCTH 00YYaroIIerocs Ha YpOBHE y4EOHBIX
JEHCTBUI BKIIIOYAIOT YMEHUE XapaKTepU30BaTh, OOBIICHITH, KJIaCCU(PHUIIMPOBATh, OBJIaJIEBAaTh Me-
TOJIaM{ HAy4YHOTO ITO3HAHUA U T. 1.

[IpropuTeTHBIMH 3aJJadaMy MPEIOIaBaHUs IKOJIBHOTO Kypca XMMUM Ha 3Tare CpeIHEero
(mosHOrO) 00IIEro O00pa30BaHMs SBJISETCS COBEPILIEHCTBOBAHME METOIMKH (POPMHUPOBAHUS
MO03HABATEJIbHON, NHPOPMAITMOHHO-KOMMYHUKATUBHON U pe(IeKCUBHOM BUIOB JEATEIHHOCTH.
OpueHTanus Ha OPraHU3aLMI0 CaMOCTOSTENIBHOM ITO3HABAaTEJIBHON JEATEIBHOCTH YyYalllUuXCs
ABJIIETCS. HEOOXOAMMBIM YCIIOBUEM YCIEIIHOCTH 00yUeHHUsl XUMHUH BCeX ydamuxcs. B pesynbrare
OCBOCHMS COZIEpP)KaHUsI 00pa30BaHUs 10 XMMHHU YYalIHecs MOJIy4aloT BO3MOKHOCTh PacIIupUTh
KpYyr y4e€OHBIX YMEHUH, HABBIKOB, TAKMX KaK IPUMEHEHHE NOJy4YE€HHBIX 3HAHUM JUIsl 00bsSCHEHUS
pa3sHOOOpa3HBIX XMMUYECKUX SBJICHUHA M CBOMCTB BEILECTB, OLIEHKM POJIM XUMHH B Pa3BUTUHU
COBPEMEHHBIX TEXHOJOTUHN U NOJy4YEHNUH HOBBIX MaTepHalioB, 0€30MacHOM paboThI C BELIECTBAMH
B J1abopaTopuH, ObITY W Ha MPOU3BOJCTBE, PEIICHHs MPAKTUYECKUX 3aJad B MOBCEJHEBHOMN
YKU3HU, IPEAYNPEKICHUS SIBICHUN, HAHOCSAIIMX BpeJl 3J0POBBIO YETIOBEKA U OKpYXKalollel cpene
U T.JI.

B xnaccax, rae xumus sBiseTCS NPOQPHUIBHBIM MPEIMETOM, BO3MOXKHO HCIIOJIb30BaHHE
IBPUCTHUECKUX M HCCIEI0BATEIbCKMX METOJOB, KOTOPhIE MOTYT OBITh pealin30BaHbl B BHUJIE
NpoOJIEMHBIX  JIEKUMH, JUCKYycCHH (CEMHHApOB), CAaMOCTOSTEIbHBIX pabOT ydaluxcs
MCCJIEIOBATEIBCKOTO, TBOPYECKOIO  XapaKTepa, BKIKOYAIOIIMX  BBHINOJIHEHHE  OIBITOB,
KOHCTPYHpPOBaHUE TPUOOPOB, H3rOTOBJICHHE MOJENEH, OTpakalolllUX CTPOEHUE BEIIECTB,
MOCTpOEHHE IPa(UKOB, CXEM, PEIICHHE PACUETHBIX M AKCIEPUMEHTANbHBIX 3a1a4. XUMUYECKUH
HKCIEPUMEHT B NPOQMIBbHBIX KJaccaXx MOXKET HMMeTh (OpMYy MPaKTUKYMOB, IMO3BOJISIOIINX



IIPOBOJUTH HCCIEAOBAHUSA, IOATBEPKIAAIOIIUE H3YYEHHBIE TEOPETUYECKUE ITOJIOKEHUS,
BBITOJIHATH OIBITHI 10 PACIIO3HABAHUIO, IIOJYYEHHUIO U U3YYEHUIO CBOMCTB BEILECTB U T.[.

Yuurensm XMMUHA HE00X0AUMO OPHEHTHPOBATHCS «HE TOJIBKO HA YCBOCHUE 00YHYArOIIUMHUCS
ONpPEACICHHON CyMMbl 3HAaHUH, YMCHMM U HAaBBIKOB, HO U HA PAa3BUTHE €r0 JMYHOCTH, €0
MIO3HABATENBHBIX M CO3MAATENIBHBIX CMOCOOHOCTEH». 1103TOMY, Ba)XHO HAy4YHTh IIKOJIBHUKOB
IPOBOJUTH CAMOCTOSITEIbHBIN TOUCK XUMUYECKON MH(POPMALIMK C UCIOIb30BAHUEM PA3IMUHBIX
UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX W3JAaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
WHTepHeTa); HUCHONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHMM s 0OpabOTKM M Iepenadyu
XUMHUYECKOH MH(POPMALMU U €€ MPEICTaBICHHUS B Pa3IMYHBIX (OpMax, a TaKKe MCIOIb30BATh
nproOpeTEeHHbIE 3HAHUS U YMEHHUS B IPAKTUYECKOH eSTETbHOCTH U IOBCEAHEBHOM KU3HHU.

B cootBerctBUM ¢ TpeboBaHuaMu DenepantbHOTO rOCYIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa IO XUMHUM M BbIOpPAHHBIX U3 (elepanbHOro CHMCKa Y4eOHHMKOB yUUTEIb XMMUHU BO
BpeMsl NPOBEPKU M KOHTPOJISA 3HAHUM IO IPEAMETY MOXKET OPUEHTHUPOBATBHCSA Ha CIEAYIOLIUE
YPOBHU:

IlepBblii _YPOBEHb — pPENpPOAYKTHBHBINA. BBINOJHEHHE ydallUMUCA 33JaHUN 3TOTO
YPOBHSI ONMPAETCd B OCHOBHOM Ha mamATh. JIOCTH)KEHHME 3TOro YpOBHS NPEANOJaraer y
y4auIuXxcs:

- 3HaHWE Ha3BaHUU OTIEIbHBIX XUMUYECKUX IEMEHTOB, BEIIECTB U PEaKLIUN;

- YMEHHE YCTHO WJIM NMHCHBMEHHO OINMCHIBATh XUMHUYECKUE (DAKThI, IOHATHS WU SBICHUS
(peakiun);

- IIOHMMAHHUE POJIMA, 3HAYEHUS WM NPUMEHEHMS OTICIbHBIX XMMHYECKUX BEIIECTB, WU
pEaKIM;

- IPUMEHEHHE XUMUIECKON CHMBOJIMKY — XUMHUYECKUX 3HAKOB, ((OpMYI 1 ypaBHEHHIA;

- 3HaHHE HEKOTOPBIX UCIOJIb3YEMbIX B XUMHH PUOOPOB, yMEHUE COOMPATh IPOCTEHIINE U3
HUX Y UCIOJIb30BaTh IIPU BBIITOJIHEHUM XUMHUYECKOI0 dKCIIEPUMEHTA.

Jlig poBEepKM 3HAHUM M YMEHHMH, COOTBETCTBYIOIIMX IIEPBOMY YPOBHIO, MCIOJB3YETCS
PENpPONYKTUBHBIM BUJ 3aJaHUM, MPEIIOIAralolni BOCIIPOU3BEACHHUE YYAIllMMMUCS OTIEIbHBIX
3HaHMM U ymeHuil. [IpoBepka mepBOro ypoBHsS 3HAHUHM JIETKO OCYILECTBIseTCs (opmamu
aBTOMAaTU3UPOBAHHOIO Y4ETa.

Bropoii ypoBeHb — NPOAYKTHMBHBIN. J[OCTHM)KEHHE 3TOrO YpOBHS IpPEAINONAracT y
YYAIIHAXCSA:

- MOHMMaHue (QOPMYJIMPOBOK BAKHEHIIMX XUMHUYECKUX IOHSATUH, 3aKOHOB, TEOpUN U
IIPUMEHEHNE UX B aHAJIOTUYHBIX CUTYalHsIX;

- YMEHME YCTAaHABJIMBAThb B3aUMOCBA3b MEXKIY COCTaBOM, CTPOCHHUEM H CBOWCTBaAMU
XUMHUYECKHUX BEIECTB;

- YMEHHUE NMPOBOAUTH PACUEThl IO XMMUYECKUM (hOpMyJIaM U YpaBHEHUSM;

- YMEHHE CaMOCTOATEIBbHO NPOBOAUTH XHMHYECKUH OHKCIIEPUMEHT IO HWHCTPYKUUU
y4eOHHKA WM IO YKA3aHUIO YYUTENs U (PUKCHPOBATh €r0 PE3yNbTATHI.

JoCTH>KEeHNEe 3TOr0 YpOBHS MPEANOIAracT y YYAIUXCS:

- TNOHUMaHuEe (OPMYIUPOBOK BAKHEHIINX XUMHUYECKUX TOHATHH, 3aKOHOB, TEOpUH U
IIPUMEHEHNE UX B aHAJIOTUYHBIX CUTYallHsIX;

- YMEHHE YCTaHABIUBATh B3aUMOCBS3b MEXKY COCTaBOM, CTPOCHUEM U CBOMCTBAMU XUMUYECKUX
BEILIECTB;

- YMEHHUE NMPOBOAUTH PACUETHI IO XMMUYECKUM (hOpMyJIaM U YpaBHEHUSIM;

- YMEHHE CaMOCTOSTEIBHO MPOBOIUTH XUMUUYECKUHN SKCIIEPUMEHT 10 UHCTPYKIMHN Y4eOHUKA WU
10 YKa3aHMIO YUUTeNs U (PUKCUPOBATH €0 Pe3yibTaThl.

Tperunii ypoBeHb — TBOpPYECKM. J[OCTHXKEHNE 3TOr0 YPOBHSA IIPEAINIOIATAET Y YHAIIUXCSA:
- YMEHHUE MPOrHO3UPOBATh CBOMCTBA XUMHUECKUX BEIIECTB Ha OCHOBE 3HaHMs 00 MX COCTaBe U
CTPOEHHUH U, HA00OPOT, MpeIoiaraTb CTPOEHUE BEIIECTB HA OCHOBE MX CBOICTB;

- TMOHUMaHuEe (HaKTOPOB, MO3BOJIAIONIMX YIPABIATH XUMHUECKUMH DPEAKUUsSIMH (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJIOM MPOJIYKTA);




- YMEHHUE MPOCKTHPOBATh, OCYIIECTBIISTh XUMHUECKUN IKCIIEPUMEHT, a TaKKe (PUKCUPOBATH H
aHAJTM3UPOBATh €T0 PE3yJIbTaThI;

- YMEHHE OPHEHTHUPOBATHCS B IMOTOKE XUMHUYECKOW HWH(MOpPMAIIUH, ONPEISISITh HCTOYHUKH
HeoOXxoauMol HH(pOpMAIMH, MONy4aTh €€, aHAJIM3MPOBATh, JIeJaTh BBHIBOJBI HA €€ OCHOBE U
MPEJICTaBIISITh B COOTBETCTBYIOINICH (hopme;

- YMEHHE 0CO3HABATh BKJIAJl XUMHUH B (POPMUPOBAHUE IIEIOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpA.

Jis mpoBepKH 3HAHWH, COOTBETCTBYIOIIMX TPEThEMY YPOBHIO, M YMCHHS INPHMCHSTh UX B
yueOHOM MPAKTHUKE HCIIOIb3yeTCsl peIICKTUBHBIN BH]T 3a/IaHUH, BHITIOJTHEHUE KOTOPBIX OMTUPACTCS
Ha PENpONYKTHBHBIC 3HAHUS, HO TpeOyeT TIIyOOKOTO OCMBICICHHS, BIAJCHUS JIOTUYECKUMHU
MpHEeMaMU YMCTBEHHOM JIEATEIHbHOCTH (aHAIIN3, CHHTE3, 0000IIIeHNEe, KOHKPETH3AIUsl, CPABHEHHE,
aOcTparupoBaHue, KjIacCu(UKaIus).



Coaep:xanue padoueill mporpaMmsl no xumun 1 10 kiacca

3a OCHOBY B3sTa Tporpamma Kypca xumuu s X— XI kigaccoB o0mieo0pa3oBaTelbHBIX
yapexaeHuit (6azoBbiii ypoers) O.C. ['abpuensaa u CTanaapT cpeaHero ooIiero oopa3oBaHus
1o XuMuu (6a30BbIi YPOBEHB).

Beenenne (1 u)

IIpenmer  opranuueckod  xumuu. CpaBHEHME  OpPraHUYECKUX  COEAMHEHHH C
HeoprannyeckuMu. [IpupoHbie, UCKYCCTBEHHbIE U CUHTETHYECKHE COeIMHEHUS.

Tema 1. Teopusi cTpoeHHsI OPraHMYECKHX COeTNHEHUI (2 u)

BanentHocts. XuMHYECKOE CTPOCHHE KaK MOPSIOK COECTUHEHHUS aTOMOB B MOJIEKYJIe
COIIACHO MX BAIEHTHOCTU. (OCHOBHBIE IIOJIO)KEHHUSI TEOPUUM XUMHUYECKOIO CTPOCHUS
opraHuueckux coeauHeHud. [loHSATHE O TOMOJIOTMM M TOMOJIOTaX, M30MEPUM U H30Mepax.
Xumuuaeckue GopMyIibl U MOJEIN MOJIEKYJ B OPTraHUYECKOH XUMUH.

JeMoHcTpanuu. Mojen MOJIeKys TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHUH.

Tema 2. YriaeBoaopoabl M HX MPUPOJAHBbIE HCTOYHHKH (8 u)

[Ipuponusiii Ta3. A 1 K a H bl. [Ipupoanblil Ta3 Kak TOIUIMBO. ['OMonorudeckuit psi,
U30MEpUsI U HOMEHKJIaTypa ajlKaHOB. XHMMHUYECKUE CBOMCTBA aJKaHOB (Ha MpUMEpe MeTaHa U
9TaHa): TOpEeHUe, 3aMellleHre, pa3lioKeHre u AeruapupoBanue. [IpuMeHeHne alkaHoB Ha OCHOBE
CBOMCTB.

A 1 K € H bl. DTWJIEH, €ro MoJlyuyeHue (IeruIpupoBaHieM dTaHa U JAeTHApaTalllel dTaHOIa).

XYUMHYECKHE CBOMCTBA J3TUJICHA: TOpPEHUE, KAYECTBEHHbIC pEaKLUMM, TUIpaTalus,
nonuMmepusanus. [loausTunen, ero cBoiicTBa U nmpuMeHenue. [IpuMeHenne TuiieHa Ha OCHOBE
CBOMCTB.

AnkagueHb U KayuyKku. [lonarue 06 ankaaueHax Kak yrieBoJopoiax ¢ ABYMsI
JIBOMHBIMHU CBSI3IMH. XUMHUYECKHE CBOMCTBa OyraaueHa-1,3 u u3omnpeHa: oOecIBEYHMBAHHE
OpoMHOIi BOABI M MOJTMMEpHU3allvs B Kayuyku. Pe3uHa.

A 1T K ¥ H bl. AIICTWIEH, €r0 MOJIy4eHHEe MUPOJIIM30M MEeTaHa M KapOWIHBIM CIOCOOOM.
XvMHYecKue CBOWCTBA alleTUIIEHA: TOpeHne, obecliBeunBanue OPOMHOM BOJIbI, TPUCOEANMHEHUE
XJIOpOBOAOpoJa u ruapaTanus. [[pumeHeHue aleTuieHa Ha OCHOBE CBOWCTB.

b e 1 3 0 1. [lonyuenue 6GeH3051a U3 reKcaHa U aneTHieHa. XUMHYeCKHUe CBOICTBa OeH3o0a:
ropeHue, raloreHpoBanue, HuTpoBanue. [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

H e ¢ T b. CocraB u nepepaborka Heptu. Hedrenponykrsl. beH3un u mnoustue 06
OKTaHOBOM YHCJIE.

JNemoncrpanuu. ['openue anermneHa. OTHOIIEHHE 3TWIIEHA, alleTHiIeHa M OeH3osa K
pacTBOopy ImepmaHraHata Kanus. llodydeHuwe OSTWIEHa peakuMen AeruapaTalii >TaHoJja,
alleTuiIeHa KapOuIHBIM crocoOoM. PasnoxkeHwe Kaydyka NOpHM HarpeBaHMM, HUCIBITAaHHUE
MPOJIYKTOB Pa3JIoKEeHUs Ha HenpeaenbHoCTh. Komekuust o6pa3iioB HedTu 1 HeTempoayKTOB.

JlabopaTopubie omnbITbl. 1. OmnpeneneHue >IEMEHTHOIO COCTaBa OPraHMYECKHX
coenquHeHuil. 2.M3roToBineHue Mozened MoOJeKya  yrieBoaoponoB. 3. OOHapykeHue
HenpeiebHbIX COeIMHEHUN B xKUIKUX HedrenponykTax. 4. [TosyueHune 1 cBOWCTBA alleTUIICHA.
5. O3nakomyeHue ¢ kosutekueil «HedTs 1 IpoayKThI ee epepaboTKm».

Konmponvnaa pavoma Nel no meme: «Yznee000pooviy

Tema 3. Kwuciopoacoaepkaiue opraHuvecKue CcOeJUHEHHSsI M HMX NPHPOJAHbIE

HCTOYHUKHU (10 u)
EnuHCTBO XMMHUYECKOW OpraHu3aliyd >KUBBIX OPraHU3MOB. XHMHUYECKHH COCTaB JKHBBIX
OPraHu3MOB.

C o wu p 1 . [lomydenue sTtaHona OpOKEHHEM TJIIOKO3BI W THApATallield ATHIICHA.
l'unpokcunpHass Tpynmna Kak ¢QyHKIUOHanmbHas. [IpeacraBieHue O BOJOPOTHON CBS3H.
XWMHUYECKUE CBOMCTBA ATAHOJIA: TOPEHHE, B3aUMO/ICHCTBHUE C HATpHUEM, 00pa30BaHHE MPOCTHIX U
CIOXKHBIX 3(UPOB, OKHCIEHHE B anpiaeruj. l[IpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJIKOT0IM3M, €r0 MOCIEACTBHS U MPEeAYNpPEeKICHUE.



[lonsiTue O mpeAenbHBIX MHOTOATOMHBIX CHUpPTax. [JHMIEpUH KakK MpeaCcTaBUTEINb
MHOTI'OaTOMHBIX cnUpTOB. KauecTBeHHass peakuuss Ha MHOTOaTOMHbIe CIUPTHL. lIpumenenue
[JIMLEPHHA.

® e n o [lonyyenue peHona kKOkcoBaHUEM KaMEHHOTO yriis. B3auMHoe BIUsSHUE aTOMOB
B MOJIEKYJie (DeHOIIa: B3aUMO/ICHCTBHE C TUAPOKCUIOM HATPUS U a30THOM KHCIOTO!. [Ipumenenune
¢deHona Ha OCHOBE CBOICTB.

A n1p nerun bl [lonydeHne anbIeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB.
XHUMHUYECKUE CBOMCTBA AJIbJIETUIOB: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIOTY M BOCCTAHOBJICHUE
B COOTBETCTBYIOLIMH cnupT. [IpuMenenue popManbaeruia u aeTaiberuia Ha OCHOBE CBOMCTB.

Kap6oHnoBbie Kkucao T bl [lonydenne kapOOHOBBIX KUCIOT OKUCICHUEM allbJIETH/IOB.
XUMHYECKUE CBOWCTBA YKCYCHON KHCIIOTBI: OOIME CBOWCTBA C HEOPTaHMUECKUMH KUCIOTAMU U
peaxuus aTepudukanuu. [I[pumeHenne ykCycHO# KHUCIOTHI HA OCHOBE CBOMCTB. BhIciine kupHbie
KHCJIOTBI Ha IPUMEPE NAIIBMUTUHOBOM U CTEAPUHOBOM.

Cnoxuble 3P upsl 1 kup bl [lonydeHue cnoxxHbIX 3pUpOB peakiueit aTepuduKanuu.
CrnoxHble 3QHpHI B IPUPOJIE, UX 3HaYeHUE. [IpuMeHenne ClIoKHBIX A3(UPOB HA OCHOBE CBOWCTB.
Kupbl kak crnoxsble 3¢upbl. XUMHUYECKHE CBOMCTBa >KMPOB: THAPOJIN3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne KUpoB Ha OCHOBE CBOMCTB.

VY rieB oAbl YIIeBOJbl, 3HAUEHUE YITIEBOJOB B )KUBOW MPUPOJIE U B KU3HU YEIIOBEKA.

['roxo3a - BemiecTBO ¢ ABOMCTBEHHOM (DYHKIIMEH - aabIeruI0CIupT. XUMUYECKUE CBOMCTBA
[JIIOKO3bI: OKHCIIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOUT, OpokeHue
(MOOYHOKHCIIOE U cnUpTOBOE). [IprMeHeHue ritoKo3bl Ha OCHOBE CBOMCTB.

JMemoncTpanuun. OkucieHue coupra B anbaerul. KauecTBeHHass peakuus Ha
MHOTOaToMHbIe crupThl. Kostekius «KameHHBI yrojab W TPOAYKTHI €ro IMepepadOTKu.
KauectBennsie peakiuu Ha (enon. Peakius «cepeOpsHOro 3epkanay aabIeruOB U TIIIOKO3BI.
OxucneHue anbAeruioB U INIIOKO3bl B KUCIOTHI ¢ ToMolbto ruapokcuaa meau (1I). Ilomyuenue
YKCYCHO-3TUII0BOTO 3¢upa. KauecTBeHHas peakius Ha Kpaxmal.

Jladoparopubie onbiThl. 6. CBoiicTBa 3THIIOBOTO criupTta. 7. CBOMCTBa riaunepuHa. 8.
CaoiictBa ¢opMmanpaeruga. 9. CoiictBa ykcycHol kuciotel. 10. CBoiictBa >xupos. 11.
CpaBHEHHE CBOMCTB pacTBOPOB MbLIa M CTHPAIbHOrO mopomka. 12. CBoiicTBa IOKO3bL. 13.
CaoiicTBa Kpaxmaina.

Tema 4. A3soTcoaep:kaiue coelMHEHHs U UX HAXO0KIeHHe B }KMBOI nmpupoje (6 u)

A M u H bl [lonarue o0 amunHax. [lomyyeHne apomMaTUyYecKOro aMHHA - aHWJIMHA - U3
HUTPOOEH30J1a. AHWIMH KaKk OpraHn4eckoe OCHOBaHUE. B3auMHoOe BIIMsSIHUE aTOMOB B MOJIEKYJIE
aHWJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWMCTB M B3auMoJIeicTBUE ¢ OpomHON Boaoi. [IpumeHnenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMUHOKHUCIOT bL. [lonyueHne aMUHOKUCIIOT U3 KapOOHOBBIX KUCIOT U THAPOIU3OM
OenKoB.

XVUMUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(OTEpHBIX OPTaHUYECKUX COEIWHEHUM:
B3aUMOJICHCTBUE CO IIEJI0YaMHU, KUCIOTAaMH U JIPYr C ApYroMm (peakius MOJUKOHJICHCAIIUHN).
[lentunHas cBs3b U nonunenTuabl. [IpuMeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

b e n x u. Ilonydyenne GenKoB peakiuel MOJUKOHEHCAUU aMUHOKUCIOT. [lepBuunas,
BTOpUYHAS M TPEeTUYHAs CTPYKTYphl O€NKOB. XUMHUYECKHE CBONCTBA OEIKOB: TOpEHHE,
JIeHATypalusi, THAPOIU3 U IBETHBIC peakiuu. bruoxumuyeckue QyHKIIMU OEITKOB.

['eneTnueckasi CBA3b MEXAY KJIaCCAaMU OPTaHUYECKUX COEAMHEHUH.

HyxnenHoBbie kucioThl. CUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJI€oTUI0B. OO0t
iaH crpoeHus Hykineoruaa. Cpasaenue crpoenus u pyukuuii PHK u JIHK. Ponb HykienmHOBBIX
KHUCJIOT B XpaHEHUH U Tepejaaye HacieAcTBeHHOW uHdopmanuu. [ToHsATHE 0 GMOTEXHOJIOTUU U
TE€HHON MH)XEHEPUH.

JemoncTpauuu. B3auMozaelcTBue aMmMuaka M aHWJIMHA C COJITHOM KUCIOTOW. Peakumst
aHWIMHA ¢ OpOMHOM BOJOM. J[0oKa3aTenbCTBO HanWuus (YHKIIMOHATIBHBIX TPYII B PacTBOpPax
aMuUHOKHUCIOT. PacTtBopenne u  ocaxnaeHue OenkoB. [[BeTHble  peakuuum  OEIKOB:
KCAaHTOMPOTEHHOBass W OuyperoBas. ['opeHHe NTHUYbEro mepa U IMIePCTSIHOW HUTH. Monenb



mosekyiasl JIHK. Tlepexoapl: 3TaHOI —> STHICH 3TUICHTIUKOIb — STHACHIIAKOIAT Meau (I1);
ATaHOJI — 3TaHaJIb —> 3TAHOBAs KUCJOTA.

JladopaTropHubie onbIThl. 14. CBOliCcTBa OEIKOB.

IIpakTnyeckas padora Nel. MnenTudukanust opraHn4ecKux COeIUHEHHA.

Tema 5. BuoJiornyeckd aKTHBHbIE OpraHuyeckue coegunenus (4 u)

®epwme HT B. OepMEHTH KaK OHMOIIOTUYCCKUE KATAIH3aTOPBI OCIKOBOW MPHPOJIHI.
OcoOennoctu QpyHKIHOHUPOBaHUS (hepMeHTOB. Poib epMEHTOB B JKU3HEEATEIBHOCTH KUBBIX
OpraHU3MOB M HAPOJHOM XO3SIMCTBE.

B urTawMuH b [lonstue o BuramuHax. HapymeHus, cBsi3aHHbIE ¢ BUTaAMHUHAMM:
ABUTAMHHO3bI, TUIOBUTAMUHO3bl U TUINEPBUTaMUHO3bl. Butamun C Kkak mnpeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A KaK ITPEACTABUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H bl [loHSITHE O TOPMOHAX KAaK T'YMOPAJIbHBIX PErYISATOPAX KU3HEAEITCIbHOCTH
JKUBBIX OpPraHu3MoB. MHCYIMH W aJpeHaluH Kak MpeicTaBUTeNu ropMoHoB. [Ipodunaktuka
caxapHoro auaoera.

Jle xapcTB a. JlekapcTBeHHass XUMUA: OT UATPOXUMHUHU O XUMHUOTEpanuu. ACIUPHH.
AuntnHOnotnkn u aucOakTepuo3. Hapkorumueckue BemectBa. Hapkomanusi, Ooppba u
poQUITaKTHKA.

JemoHcTpanuu. Pa3ioxeHue nepokcuaa BOJOpOJA KaTajaa3zoil ChIpOro Msca U ChIpOro
kaptodens. CMC, cogepxamux »H3uMBL. Mcnbitanue cpeabl pactBopa CMC HHAMKATOpPHOMN
Oymaroi. 3HaKOMCTBO ¢ oOpa3laMu IpernapaToB JIOMaIllHEeH, JJa00paTOPHOW B aBTOMOOUIBLHOU
alTEeyKH.

Tema 6. HckyccTBeHHbIE H CHHTETHYECKHE MOJTUMEPHI (3 4)

NMckyccTBEHHBIE MOJTHUM e p bl. [lonydeHne UCKYCCTBEHHBIX MOJIUMEPOB, KAK
MPOAYKTOB XHMHYECKOH MOJM(PUKAIUU TMPUPOIHOTO TOJUMEPHOTO CHIpbs. KCKycCTBEHHBIE
BOJIOKHA (alleTaTHBIN LIENIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.

CUHTEeTHYECKHUEC MO JHUM e P bl [lonydeHrne CHHTETUUECKUX TTOJIMMEPOB PEAKIUIMU
MOJIMMEPU3AUMU U TMOJUKOHAECHCcAUU. CTpyKTypa NOJMMEPOB JIMHEIHAs, pa3BETBICHHAs M
npocTpaHcTBeHHas. [IpeAcTaBUTENM CHUHTETUYECKUX ILIACTMACC: TOJUATHICH HU3KOTO U
BBICOKOT'O JABJICHUS, MOJUIIPONMIIEH U MOJUBUHWIXIOpUJ. CHHTETUYECKHUE BOJIOKHA: JIABCaH,
HUTPOH U KarpoH.

JemoncTpanun. Koyuiekius niactMace U u3enui u3 Hux. Kosnekunn HCKyCCTBEHHBIX U
CHHTETUYECKU BOJIOKOH M M3JCIIUIA U3 HUX.

JlabopaTopusbie ombIThbl. 15. O3HakoMieHHe ¢ oOpa3llaMd IUTACTMACC, BOJOKOH U
Kay4yKOB.

IIpakTyeckas padora Ne2. Pacrio3HaBaHMe I1acTMacc U BOJIOKOH.

Konmponvnaa paooma Ne2 no meme: «Oboduienue 3nanuil no Kypcy Op2anuyecKoil
Xumuuy

YuyebHo-TeMaTHyecknii nJjian mo xumuu B 10 Kiacce
(1 yaca B Heesi0. Beero 34 yaca)

Hcnonbsyembiii YMK:
1. Tabpuensa O. C. Xumus. 10 knacc. ba3oBsriii ypoBenb: yueonuk/ O.C. ['abpuensH. — 2-¢
u31., ctepeotu. - M.: JIpoga, 2014.
2. Tabpuensa O.C. Tlporpamma kypca xumum it 8 — 11 kmaccoB 0011e00pa3oBaTeIbHBIX
yupexaenuii, - M.: Ipoda, -2015 r.;

Coaep:xanue padoueil nporpaMmsl o xumuu g 11 kiaacca

3a OCHOBY B3sITa MporpamMma Kypca xumuu s X— XI kmaccoB oOmieoOpa3oBaTenbHbBIX
yupexenuit (6a3opbiit ypoBens) O.C. ['abpuensna u CtanaapT cpeqHero ooiiero oopazoBaHus

1o XxuMuH (0a30BBIN YPOBEHB ).

Tema 1. Ctpoenne atoma u nepuogudeckuii 3akon JI. U. Menaeneena (3 u.).



Ocnoguvie ceedenusi 0 cmpoeHuu amoma. SIopo: NpPOTOHBI MU HEUTpPOHBI. M30TOmBI.
DNEeKTPOHBI. JJEKTPOHHAs 000JI0YKa. DHEpreTHYecKuii ypoBeHb. (OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB AJIEMEHTOB 4-T0 M 5-Tr0 MeproA0B nMepruoanYecKon cuctemsl 1.
N. MenneneeBa (mepexoaHbiX ayeMeHTOB). [loHsTHe 00 oOpOMTASIX. S- W p-OpOUTAIH.
DJEeKTPOHHBIE KOHPHUTypallui aTOMOB XMMHUYECKHX 3JIEMEHTOB.

Ilepuoouueckuii 3axon /[.U. Menoeneesa 6 céeme yuenus 0 cmpoenuu amoma.

Otkpeitue JI. M. MenneneeBbiM nepuoanueckoro 3akoHa. llepumonuueckas cucrema
xumuueckux snemeHtoB JI. M. MengeneeBa - rpaduueckoe oTOOpakeHHE MEPHOIUUECKOrO
3aKoHa. PU3MUECKUI CMBICII TOPSIIKOBOIO HOMEPA 3IEMEHTA, HOMEPA [1EpHOia U HOMEPA rPYIIIbL.
BanentHble 3nekTpoHbl. [IpuynMHBl M3MEHEHHUS CBOMCTB 3JIEMEHTOB B IEPUOJAX U TPYIIAX
(r1aBHBIX MOATPYIIIAX).

[Tonoxenue BoOpOJa B MEPUOJAMYECKON cCUCTEME. 3HAUEHHUE MEPUOJMYECKOr0 3aKOHA U
NIEPUOJIUYECKON CUCTEMBbI XMUMHUUYECKUX ieMeHTOB [[. M. MeHneneeBa miis pa3BUTHUS HAYKH U
MNOHUMAaHUS XUMUYECKON KAPTUHBI MUpA.

3HaTh:

» OCHOBHBIC XHMHYECKHE IIOHATHUS: BEIIECTBO, XWMHYECKUH DIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTENIbHas aTOMHAas W MOJIEKYJsipHas Macca, HOH, H30TOIl,
MEPUOIUYECKUI 3aKOH.

YMers:

Ha3bIBATh: BEUIECTBA I10 “TPUBUAJIBHON M MEXKIYHAPOAHOM HOMEHKJIATYpE.
OIpEAEIATh: 3aps]] UOHA.

XapaKTepU30BaTh: 3JIEMEHThI MaJIbIX IEPUOOB MO UX nojoxenuto B [1C.
IIPOBOAMTDH: CaMOCTOSITEIbHbBIN MIOUCK XUMUYECKOMN uH(pOpMaIUN c
UCIIOJIb30BAHUEM PA3JIUYHbIX HCTOYHUKOB.

Hcnonp3oBaTh NpUOOpETEHHBIEC 3HAHUS U YMEHUS B IPAKTUYECKON JEATEIIBHOCTH U
MOBCEHEBHOM KHU3HH.

JNemoncTpanuu. Pa3zmnunsie popMbl eproInIeckoil CHCTEMBI XUMHYECKUX AJIEMEHTOB /].
H. Meunneneena.

Jladoparopublii onbIT. 1. KoHCTpynpoBaHue mnepuoanuecKkoi TaOJUIBI SJIEMEHTOB C
HCII0JIb30BAHUEM KapTOYEK.

YV VVVYV

Tema 2. Ctpoenne BemectBa (14 4.)

Honnas xumuueckas cesnzo. Katuonsl u aHuoHbl. Knaccugukanus moHoB. MoHHBIE
KpUCTAJIIMYECKHE pemeTki. CBONCTBA BEIECTB ¢ TUM THUIIOM KPUCTAJUINYECKUX PEIIETOK.

Kosanenmnasa xumuueckasn cesa3b. DNeKTpOOTpULIATENbHOCTh. [lonsipHas M HemossipHas
KOoBaJIeHTHbIE CBs3u. Jumoinb. IlodsipHOCTE CBA3M M MONAPHOCTH MOJeKyidbl. OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUSl KOBAJEHTHOM CBA3M. MOJEKyIspHbIE U
aTOMHBIE KpHUCTaJULIMYeCcKue pemeTkd. CBONCTBA BEIIECTB C dTUMHU THIIAMHM KPUCTATIMYECKHUX
pELIETOK.

Memannuueckaa xumuueckas c6a3b. (OCOOEHHOCTH CTPOEHHMS aTOMOB METaJlJIOB.
Merannuueckass XUMUYECKasi CBA3b U MeTaJIMUecKas Kpucramimdeckas pemierka. CBoicTBa
BEULIECTB C TUM THUIIOM CBSI3H.

Booopoonas xumuueckas césasb. MexmonexynspHas U BHyTPUMOJIEKYJISIpHask BOJOPOIHAs
CBS13b. 3HAUEHHUE BOJAOPOAHOM CBSI3H JUI OPraHU3aUH CTPYKTYp OHMOIIOIUMEPOB.

Ionumeper. IlnacTmacchl: TEpMOIUIACTBl M PEAKTOIUIACTBI, MX MPEACTaBUTETH U
npuMeHeHHe. BoslokHa: npupojHble  (pPAaCTUTENBHBIE M KUBOTHBIE) W XMMHMUYECKHE
(MCKYCCTBEHHBIE U CUHTETHUYECKHUE), UX MPEJCTABUTENN U IPUMEHEHHE.

l'azo06pasnoe cocmosnue eeujecmsea. Tpu arperaTHbIX COCTOSHHUS BOJbl. OCOOEHHOCTH
cTpoeHusI ra30B. MoJIsIpHBINA 00bEM ra3000pa3HBIX BEIIECTB.

[Tpumepbl ra3000pa3HBIX HPUPOAHBIX CMECEH: BO3AYX, MPHUPOJIHBIA ra3. 3arps3HeHHE
atMocepsl (KHUCIOTHBIE TOXKIM, MAapHUKOBBIM 3(Pdekt) u Ooppda ¢ Hum. I[IpeacraBurenu



ra3000pa3HBIX BEMIECTB: BOJOPOI, KUCIOPOI, YIIIEKUCIIBIHN ra3, aMMuak, STHiIeH. X monydenue,
coOupaHKe U paclio3HaBaHNE.

JKuokoe cocmosinue eewgecmea. Bona. Tlorpebnenue Boabl B OBITY M Ha MPOU3BOJICTBE.
JKecTkocTh BOIBI M CIOCOOBI €¢ ycTpaHeHHs. MuHepajdbHbIe BOJBI, WX HCIIOJIb30BAHHE B
CTOJIOBBIX U J'IC‘IC6HBIX HCIIX.

JKunkue kpucTauibpl ¥ MX IPUMEHEHHE.

Teepooe cocmosinue eewecmea. AmopdHBIE TBEpIble BEUISCTBA B MPHUPOJAC U B KU3HH
YeJIoOBEeKa, MX 3HAUCHUE M MPUMeHeHHe. KpucTainaeckoe CTpOCHHE BEleCTRa.

Hucnepcnvie cucmemwl. lloHsaTne o paucrepcHBIX cuctemax. JlucmepcHas ¢asza u
JUcriepcuonHas cpena. Kimaccudukaius JUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOIo
COCTOSIHUS TUCTIEPCHOM CpeJIbl M JUCIIEPCUOHHOM (ha3bl. I'pyboancnepcHbie CUCTEMBI: SMYIbCHH,
CYCITCH3HH, a3PO30JIH.

TOHKOUCTIEPCHBIE CUCTEMBI: TeIIN U 30JIH.

Cocmas sewgecmsa u cmeceii. BernectBa MOJCKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHSL.
3aKOH IMOCTOSIHCTBA COCTABa BEILIECTB.

[ToHsITHE «IOJS» U €€ PAa3HOBHIHOCTH: MaccoBasi (JIOJIS 3JIEMEHTOB B COCIUHEHHUH, JIOJIS
KOMITOHEHTA B CMECH - JIOJISI IPUMECEH, JT0JISI PACTBOPSHHOT'O BEIIECTBA B PACTBOPE) M 0ObEMHASI.
JloJ1s1 BBIXO/1a TIPOJIYKTA PEAKIIMUA OT TEOPETUUYECKH BO3MOXHOTO.

3HaTh:

» TOHATHE XMMHUYECKOH CBSI3U, TCOPHIO XUMHUYCCKOM CBS3H.
» OCHOBHBIC XUMUYECKHEC IMOHATHS: PACTBOPHI, SJICKTPOJIUT, HEAJICKTPOIIHT.

YMeTh:

» Ha3bIBaTh: BEIIECTBA 110 “TPUBHAIBHON” M MEXJIYHAPOJHOW HOMEHKIATypE.

> OHpeIICJUITI)Z THUIT XHMHHCCKOﬁ CBA3U B COCINMHCHUAX.

» OOBSCHATH: MPUPOITY XUMHUYCCKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOM ).

» TPOBOJMTH: CaMOCTOSITEIBHBIN IIOUCK XUMHYECKON uH(pOpMaIUN c
WCITOJIb30BAHUEM Pa3UYHBIX HCTOYHUKOB.

> I/ICHOJII)BOBaTI) HpI/IO6peT€HHLIe 3HAHUA U yMeHI/ISI B HpaKTI/I‘-IGCKOf/'I NCATCIIBHOCTHU U
MOBCEIHEBHOM JKU3HU.

» TIPOBOJMTH: CAMOCTOSITEIBHBIN IIOUCK XUMHYECKON uHpopmarun c
WCIIOJIb30BAHUEM PAa3JIUYHbIX HMCTOYHUKOB.

> HCHOJ’IBSOBaTI) HpI/IO6peTeHHI)Ie 3HAHUS N YMGHI/HI B HpaKTI/ILIeCKOI\/JI JCSTCIIBHOCTHU U

MMOBCEOHEBHOM JKU3HH IS MPUTOTOBJICHUA paCTBOPOB 3aJlaHHOM KOHLCHTpAllUN B
6BITy U Ha OPOU3ZBOACTBC, A OHNPCACICHUA BO3MOXHOCTH IIPOTCKAHUA
XUMHNYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX U OLICHKU UX MMOCJIEACTBUI.

JemMoncTpanuu. Mojienb KpUCTAITUYECKOW pelieTku xjiopuna Hatpus. OOpasifsl
MUHEpPAJIOB C HMOHHOW KPHUCTAJUIMYECKOM  pEIIeTKOW: KanbluTa, ramura. Moxenu
KPUCTAIIMYECKHUX PEIIETOK «CYXOTo JibJia» (WM Hoja), anMasa, rpaguta (Wi kBapia). Monaensb
mostekynbl JIHK. O6pasner mnactmace (denonodopmanbaeruanble, MOMNypeTaH, MOTUITHIICH,
MOJIUTIPOIMIICH, TOTUBUHWIXJIOPHUI) U u3fenus u3 HuxX. OOpasubl BOJOKOH (WIEPCTh, IIENK,
aleTaTHOE BOJIOKHO, KalpOH, JIaBCaH, HEWUJIOH) W u3aenus u3 HuxX. OOpa3ibl HEOPTraHUYECKUX
MOJIMMEPOB (cepa IMIacTUYEeCKasi, KBApIl, OKCUJ aJIIOMUHMS, MNPUPOJHBIE ATFOMOCHIMKATHI).
Mopenbs MOISIpHOTO OOBbeMa ra3oB. Tpu arperaTHbIX COCTOSHHSI BOAbL. OOpasibl HAKUIH B
YaifHUKE U TpyOax MEeHTPalbHOTO OTOIUIeHHs. JKECTKOCTh BOJBI M CHOCOOBI €€ yCTpaHEHWUS.
[Tpubopel Ha uakux Kpucramwiax. OOpas3ipl pa3TUYHBIX JAUCHEPCHBIX CHCTEM: AMYJIbCHH,
cycneHsuii, aspo3oiei, reneit u 3omeit. Koarymsuus. Cunepesuc. Opdext Tunmais.

JlaGopaTtopHbie onbIThl. 2. OnpeneieHre TUIA KPUCTAUIAYECKON PENIETKH BEIECTBA U
onucaHue ero cBoMcTB. 3. O3HaKOMJIEHHE C KOJUIEKIMEN MOJIMMEPOB: MJIACTMACC U BOJIOKOH, U
m3aenuss u3 Hux. 4. McnblTaHwe BOJBI HAa KECTKOCTh. YCTPAHEHUE >KECTKOCTH BOJBI. 5.
O3HakoMJIEHUE C MUHEPAIbHBIMU BOJAaMU. 6. O3HAKOMJIEHUE C TUCTIEPCHBIMU CUCTEMaMHU.



IIpakTnyeckas padora Nel. [lonyuenue, cobupanue u pacno3naganue 2a3o8.
Konumponvnasa paooma Nel no meme: « CmpoeHue gewjecmaay.

Tema 3. Xumuyeckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 uzmenenus cocmasa eewjecmg. AJIIOTPONUS W AIIIOTPOIHBIC
BUOoU3MeHeHHs. [IpuynHbl auioTponuu Ha mpuMepe MoaubUKalMi KUCIOpoAa, yriepoia u
docdopa. O30H, ero Ouonoruyeckas poib. 3oMepsl U H30MepHs.

Peaxyuu, uoywue c usmenenue cocmasa éeujecmea. Peakuuu coelMHEHUs, Pa3I0KECHHUS,
3aMelleHusT M oOMEeHa B HEOPraHMYeCKOM M OpraHM4ecKod XuMuU. Peakuuum 53K30- H
sHAoTepMHUUecKre. TernoBoi 3(hPeKT XUMHUUECKON peakiuu U TEPMOXUMUYECKHE YpaBHEHUS.
Peakuuu ropeHus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKLIUM.

Ckopocmb  xumuueckou peaxkyuu. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakuuu OT
OPUPOIBl PEArupYIONIMX BEIIECTB, KOHIEHTPAIMU, TEMIIEpaTyphl, IUIOMAAN IOBEPXHOCTH
CONPUKOCHOBEHMSI U Karaju3aTopa. Peakiuu romo- u rereporeHHbie. [loHarue o kartanuse u
Katanmzaropax. DepMeHTHl Kak  OHOJOTMYECKHE  KaTalM3aTopbl, OCOOCHHOCTH  HX
(GyHKIIMOHUPOBAHMUS.

Obpamumocmov xumuueckux peaxyuti. HeoOpatumpie u 00paTUMbIe XUMUYECKHIE PEAKIIHH.
CocTosiHMEe XHMMHYECKOTO paBHOBECHUS Il OOpaTUMBIX XUMHUYECKHX peakuuid. CrocoObl
CMEIICHUST XMMHYECKOTO PaBHOBECHs Ha NMpHUMepe chHTe3a aMMuaka. [loHsThe 00 OCHOBHBIX
HAYYHBIX MPUHIUIIAX IPOU3BOJICTBA HA IPUMEPE CHHTE3a aMMHAKa HIIM CEPHOI KUCIIOTHI.

Ponv  600b1 6 xumuueckou peaxyuu. VIcTUHHBIE pacTBOpBL. PacTBOpUMOCTH U
KIacCU(UKalus BEIIECTB IO HSTOMY TNPU3HAKY: PACTBOPUMBIC, MaJOpaCTBOPUMBIE U
HEpacTBOPHMBIE BEIIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIEKTPOIUTHYECKAs Aucconuanus. KuciaoTel, oCHOBaHUS
Y COJIA C TOYKH 3PEHHS TEOPHUHU DIICKTPOIUTHICCKOHN TUCCOIHALINH.

XUMUYECKUE CBOMCTBA BOJIbI; B3aUMOJCHCTBHUE C METAIJIaMH, OCHOBHBIMHU U KHCIIOTHBIMU
OKCHJIAaMH, pa3joKeHHe W 00pa3oBaHWE KPHUCTALIOTHAPATOB. Peaknum TuapaTanuyd B
OpPraHUYECKON XUMUHU.

Tuoponus opeanuueckux u HeopeaHuueckux coedurnenui. HeoOpaTUMBI THUIPOIU3.
OOpatumslii ruaponus coieil. ['mAponnu3 OpraHMvecKHX COCIUHEHHH M €ro MIpaKTHYeCKoe
3HAYeHHE IS TOJIyYeHHs] THAPOJIM3HOTO CIIUPTa M MbUIa. bromorndeckas poib THIpPOIN3a B
IUTACTHYECKOM U HEPreTHYECKOM OOMEHE BEIIECTB M SHEPIHHU B KIIETKE.

Oxucaumenvno—eoccmanosumenvuvie peakyuy. CreneHb okuciaeHus. OrmnpeneneHue
CTETIEHU OKHCIEHH 1o (opmyse coenuHeHus. [IoHsaTHe 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxusix. OKHCIEHHEe M BOCCTAaHOBIIEHUE, OKHCIUTEh H BOCCTAHOBUTETD.

Onexmponu3s. DNEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoLecc. DIEeKTPOIIN3
pacIiaBoB ¥ pacTBOPOB Ha IpUMepe XJIopuaa HaTpus. [IpakTrueckoe NpuMEeHEHNE SIEKTPOITU3a.
DAEKTPOTUTUYECKOE TOTyUYEeHUE ATFOMUHHUS.

3HAaTh:

» OCHOBHBIC XUMHUYECKHE MOHATHS: AIIEKTPOIHT, HEIJCKTPOIIUT, DIIEKTPOIUTHICCKAS

JVICCOIMAIINS, OKHCINTENb, BOCCTAHOBUTENb, OKHCIIEHHE, BOCCTAaHOBJICHUE,
TEII0BOM 2(PPEKT peakinu, CKOPOCTh XUMUIECKON PEaKIuy, KaTalu3, XHMAYECKOe
paBHOBeCHE.

YMeTh:

» Ha3bIBaTh: BEIIECTBA I10 “TPUBHAIBLHOW W MEXKIYHAPOJHOW HOMEHKIIATYpE.
OTIPEICIIATh: XapaKTep CPeabl B BOJHBIX PACTBOPAX, OKHCIUTENb, BOCCTAHOBUTEIb.
OOBSICHATH: 3aBHCUMOCTh CKOPOCTHM XHMHYECKHX pEaKIUi ¥  IIOJIOKEHUS
XUMHUYECKOTO PABHOBECHUS OT Pa3IUYHBIX (DAKTOPOB.

MIPOBOJIUTH: CAMOCTOSTEIbHBIH TTOUCK XUMHAYECKOH uHpOpMAITUU c
UCTIONIb30BAaHUEM PA3IMUHBIX HMCTOYHUKOB.

Hcronp30BaTh MpuOOpETEHHBIE 3HAHUS U YMEHHS B TPAKTHYECKON JCATEIBHOCTH U
MOBCEIHEBHOM JKU3HH JIJIs1 OOBSICHEHUS XUM. SIBIICHUHN, IPOUCXOAAIIUX B OBITY U Ha
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IIPOM3BOJICTBE, U I HKOJIOTMUECKH IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEH cpene,
a TaKKe JUIsl OLICHKU BIMSHUS XUM. 3arpsA3HEHHs OKPYXKaIOIel cpeibl Ha OpraHu3M
4eJ0BEeKa W JPYTrue >KUBBIE OPraHU3MbI, JJIsl OXpPaHbl OKPYKAIOUIEH Cpelnbl OT
MPOMBIIIJICHHBIX OTXOOB.

HMemounctpanuu. [IpeBpamienue kpacHoro pocdopa B 6enbiii. O30HaTOp. Moaenu MoJIeKy
H-OyTaHa ¥ M300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIMHU OT MPHUPOJABI BEUIECTB Ha IpUMEpE
B3aUMOJICHCTBUS PACTBOPOB Pa3IMYHBIX KHCIOT OJMHAKOBOH KOHIICHTPALUU C OJAMHAKOBBIMHU
rpaHyJiaMy IIUHKA ¥ B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, [IMHKA,
JKeye3a) C COJITHOM KHUCIIOTOW. B3anMopelicTBHE pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMu
THOCY/b(aTa HATPUS PA3IUYHOM KOHLEHTPALUU U TeMmeparypbl. Mojaenb KHIISIIEro Cilosl.
Pasznoxenune mnepokcuza BoAOpoJa C IMOMOIIBIO KaTanu3aropa (okcuaa mapranua (IV)) m
Karaja3bl ChIPOro Msca M chiporo kaprodens. IIpuMepsl HeoOpaTUMBIX PEaKIMil, UIAYIIUX C
o0Opa3oBaHMEM OcajiKa, I'a3a WM BOJbl. B3anMonelictBue nnutus u HaTpus ¢ Bojgo. Ilomyuenue
okcuaa pocdopa (V) u pacTBOpeHUE €ro B BOJIE; UCIBITAHUE MOJYYEHHOTO PACTBOPA JTaKMYCOM.
OO0pa3ipl KpUCTAUIOTUAPATOB. VICIIBITaHHE PACTBOPOB AIIEKTPOJIMTOB M HEAJIEKTPOIUTOB HA
IpeaIMeT AUCCOIMAIMK. 3aBUCUMOCTh CTEMEHH SJICKTPOIUTUYECKON NHUCCOLMALNU YKCYCHOM
KHCJIOTBI OT pa30aBieHusi pactBopa. [maponu3 kapOunma xanbius. [uaponn3 kapOOHATOB
HIENIOYHBIX MeTaioB W HHUTpaToB uuHKAa wiu cBuHOA (II). Ilomyuenuwe mpuia. [Ipocreiimme
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH;, B3aUMOJICHCTBHE IIMHKA C COJSIHOM KHCIOTOW U
xene3a ¢ pactBopoM cynbpara memu (II). Monens asnexkTponusepa. Monenb 3IEKTPOIU3HON
BaHHBI JIJIS TIOJTYYEHUS aJTFOMIHHS.

JlabopaTopHble onbIThl. 7. Peakius 3amellieHus MEIU KEJIe30M B PACTBOPE MEIHOTO
Kynopoca. 8. Peakuuu, nayuie ¢ odpazoBaHueM ocajka, rasa u Bojsl. 9. [lomyuenue kuciaopoaa
pa3ioXKeHHeM MEepOKCUAa BOJOpoJa ¢ MoMomIblo okcuaa mapranua (IV) m karamasbel cbIporo
kaprodens. 10. [Tomyuenue Bogopoaa B3aUMOACHCTBHEM KHUCIOTHI ¢ mMUHKOM. 11. Pasmmunbie
CIIy4au THAPOJIU3a COJEeH.

Tema 4. BemiecTBa u ux cBoiicrpa (9 4.)

Memanner. BzanmopeicTBue METaUIOB ¢ HEMETalIaMU (XJIOPOM, CEPOIl U KHCIOPOJIOM).
B3anmoneicTBie LIENOYHBIX U IETO0YHO3EMEIBHBIX METAUIOB C BOJOW. DJIEKTPOXUMHUYECKUN
pAl HANpsOKEHWH METaUIoB. B3anMOAeNCTBHE METAIIOB € pacTBOpaMM KHUCIOT M COJIEH.
AmromuHoTepMuEsL. B3anMoseiicTBre HaTpHst ¢ 3TaHOJIOM U (PEHOJIOM.

Koppo3sus metamios. [IoHsATHE 0 XUMUYECKON U dJIEKTPOXUMHUYECKOW KOPPO3UU METAIIOB.
CriocoOb! 3aIUThl METAIIOB OT KOPPO3HH.

Hememannvi. CpaBHUTENbHas XapaKTEPUCTHKAa TaJlOTEHOB KaK HaumOosee THUIHMYHBIX
npezcTaBuTesiell HeMeTayuloB. OKMCIMTENbHBIE CBOWCTBA HEMETAUIOB (B3aHMMOJAEHUCTBHE C
MeTaJlJIaMH ¥ BOAOpoJoM). BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIIIIOB (B3auMoielicTBHE ¢ Ooliee
ANIEKTPOOTPHULIATEIbHBIMU HEMETAJIIAMHU U CJIOAKHBIMH BELIECTBAMU-OKUCIUTEISIMHU).

Kucnomwvl neopeanuueckue u opeanuueckue. Knaccuduxamuss kucinor. XUMHUYECKHE
CBOICTBA KUCJIOT: B3aUMOJEICTBHUE C METAJUIAMHU, OKCUJJAMH METAJIOB, TUAPOKCUAAMH METAJIIOB,
COJISIMH, CTIUpTaMU (peakius srepudukaiuu). Ocodble CBOMCTBA a30THOM U KOHIIEHTPUPOBAHHON
CEpPHOM KUCIIOTBHI.

Ocnoeanusi Heopeanuueckue u opeanuueckue. (OCHOBaHMS, UX KiIaccupUKalMs.
XVMMHYECKHE CBOMCTBA OCHOBAHMI: B3aUMOJEHCTBUE C KUCIOTAaMH, KHCIOTHBIMU OKCHIAMH U
coysiMu. Pa3nokeHue HepacTBOPUMBIX OCHOBAHUI.

Coau. Knaccugukanus cosieif: cpeiHue, KHCIble M OCHOBHbIE. XHMHYECKHE CBOHCTBA
COJIEH: B3aMMOJICMCTBHE C KUCIOTaMU, IEJI0YaMH, MeTajlilaMu U cosisiMu. [IpencraBurenu comnen
U UX 3HayeHue. XJIOpWJA HATpus, KapOoHAT Kaiblus, (ocdar Kambus (CpelHUE COJIH);
rUApoKapOOHaThl HATPUS U aMMOHUS (KHCIbIe coiM); ruapokcokapOonar meau (II) - mamaxur
(OCHOBHasI COJIB).

KauecTBeHHble peakuu Ha XJIOPHA-, Cylb(aT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUS,
katuoHsl xenesa (I1) u (II0).



T'enemuueckas 6136 MeHcOy KIACCAMU HEOPeAHUHECKUX U OP2AHUYECKUX COeOUHEHULL.
[ToHsiTHE O TEHETHMYECKOW CBSI3M M TEHETMYECKUX psAgax. [ eHeTHYeCKHil psia MeTaia.
['enernyeckuii psag Hemeramwia. OCOOEHHOCTH TEHETUYECKOTO Psiia B OPraHUIECKOW XHMHH.

3HaTh:

» BaXHEHIINE BEIIECTBA: CEPHAs, COJITHAs, a30THAS U YKCYCHAas KHUCIIOTA, IICJIOYH,
aMMHAaK, OCHOBHBIE METAJIJIBI U CILIABBI.
» BaXHEHIINE MOHATHS: BEIIECTBA MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI.

YMerts:

» Ha3bIBaTh: BEIIECTBA 10 “TPUBHAIBHON” M MEXIYHAPOJHONW HOMEHKJIAType.

»  OIpEeIeIsaTh: MPUHAIUIKHOCTh BEIIECTB K PA3IIMYHBIM KIIACCAM.

» XapaKTepH30BaTh: OOIIME XUMUYECKHE CBOMCTBA METAIIJIOB, HEMETAJLIIOB, OCHOBHBIX
KJIACCOB HEOPTaHUUYECKUX M OPraHUYECKUX COCTUHEHUI.

> BBINOJHATH XMMHUYECKHHA OSKCIIEPUMEHT: [0 PACHO3HABAHUIO  BaKHEHIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB.

» TPOBOIMTH: CaAMOCTOSATEIIbHBIN MOUCK XUMUYECKON uH(popMaIun c
UCIIOJIb30BAaHUEM PAa3JIMYHBIX HMCTOYHHKOB.

» Hcnonb30BaTh MPHOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUICCKON EATCIIEHOCTH U

IIOBCEHEBHOM JKU3HU /17151 OOBACHEHUS XUM. SIBJICHUH, IPOUCXOAIIMX B OBITY U Ha
IIPOU3BOJICTBE, U JJIsl SKOJIOTUYECKH IPAMOTHOT'O IOBE/IEHUS B OKPY KaIOILEl cpejie,
a TaKKe JUIsl OLICHKU BIMSHUS XUM. 3arpA3HEHMSI OKPYKAIOUIEH cpeibl Ha OPraHu3M
YyeJloBEeKa U JIPYrue >KUBBIE OPraHU3MbI, JUISl OXpaHbl OKpYXKarolled cpeabl OT
IIPOMBIIIJIEHHBIX OTXO0B.

Jemoncrpanuu. Komneknus o0pasiioB MetamioB. B3aumozeiicTBue HaTpusi U CypbMbl €
XJIOPOM, jKejie3a ¢ cepod. ['opeHne MarHus M allOMMHMS B Kuciopone. Bzammonelicteue
LIEJIOYHO3EMENIBHBIX METAJIOB € BOJIOM. B3anMoaeicTBHE HATPHS C 3TAHOJIOM, IMHKA C YKCYCHOM
KHUCIIOTOM. AmoMuHoTepMus. BzanMoeiicTBre Mein ¢ KOHUEHTPUPOBAHHOW a30THOM KUCIIOTOM.
Pe3ynbTarhl KOppO3MM METAJIOB B 3aBHUCHUMOCTH OT YCJIOBUM ee mnporekanus. Kosnekuus
00pa31oB HeMeTalI0B. B3auMoneiicTBre XJIOpHOH BOJIBI ¢ PaCTBOPOM OpoMuJia (MOUIA) KaIHs.
Konnekuust npupoiHbIX OpPraHUYECKUX KHUCIOT. Pa3z0aBieHHe KOHLIEHTPUPOBAHHOW CEpHOMU
KHCIOTHI. B3auMoaeicTBE KOHLEHTPUPOBAHHON CEPHOM KUCIIOTBHI C CaxapoM, LEJUIIOJI030M U
Meabto. OOpa3ibl NPUPOAHBIX MUHEPAJIOB, COAECPXKAIIUX XJIOPUJ HATpHs, KapOOHAT KaJbLus,
docdat kanpuus u rugpokcokapoonar meau (I1I). O6pasubl TUIEBBIX TPOIYKTOB, COAECPIKALINX
rUApoKapOOHaThl HATPUS U aMMOHUS, UX CITIOCOOHOCTH K Pa3JIoKEHMIO TP HarpeBaHuu. [ anienue
coJibl ykcycoM. KauecTBeHHbIE peaKkIIMi HAa KATUOHBI M aHUOHBI.

JlabopaTopubie ombIThbl. 12. VcmbeiTaHue pacTBOPOB KHUCIIOT, OCHOBaHMM M coiiei
uHAMKaTopamu. 13. B3auMoneicTBHE COJSHOM KHUCIOTBI M PacTBOpa YKCYCHOM KHCIOTBHI C
MeTtayiamu. 14. BzaumopeicTBue COJSHOW KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI C
OCHOBaHUsMU. 15. B3anmozeicTBre COMTHON KUCIOTHI U PACTBOPA YKCYCHOM KUCIIOTBI C COJISIMHU.
16. IlonyueHnue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUHU. 17. ['MIposn3 XJIOPHUIOB U alleTaTOB
MIET0YHbIX MeTayyioB. 18. O3HakoMIIeHHE C KOJUIEKIMSMHU: a) METajsloB; 0) HEMETaJUIOB; B)
KHCJIOT; T) OCHOBAHUIl; /1) MUHEPAJIOB M OMOJIOTHYECKUX MaTEpUajIoB, COJIEPKAIMX HEKOTOPbIE
COJIN.

IpakTuyeckas padora Ne2. Pewenue sKcnepumenmanbHbix 3a0a4 Ha UOeHMUpUKayuo
OP2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHUI.

Koumponvnan paboma No2 no meme: «Obobwenue sHanuii no Kypcy oowett Xumuuy



TpeGoBanus kK ypoBHIO NOATOTOBKH o0y4yarommxcsa 10-11 kiaccos

B pesynbrare o0yuenus B 10-11 knacce ydeHuk Oyaer

3HAMb/NOHUMAMb:

- BOKHEHUIINE XMMUYECKHUE MTOHITHS: BAJIEGHTHOCTD, CTETIEHb OKUCIIEHUSI, TOMOJIOTH, U30MEPHI.

- OCHOBHBIC TE€OPUM XHMHUU: XHUMHUYECKOW CBA3H; TEOPHUIO CTPOEHUS OPraHUYECKHX BELICCTB
byrneposa.

ymembw:

- Ha3bIBaTh U3YYEHHBIE BELIECTBA 110 «TPUBUAIBHON» WM MEXKAYHAPOIHON HOMEHKIATYPE;

- ONPEACIATh: BAJICHTHOCTb U CTENECHb OKUCIICHUS XMMHYECKUX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBA3M B COEIMHEHUSX, NPHUHAJJIEKHOCTb BELIECTB K pA3JIUYHBIM KJaccaM OPIraHUYECKUX
COECIUHCHMIA,

- XapaKTepU30BaTh: OCHOBHbBIE KJIACChl OPraHMYECKUX M HEOPIaHWYECKUX BEIIECTB, CBOMCTBA
METAJIJIOB X HEMETAJIIIOB.

- 00BSACHATB: IPUPOLY XUMUYECKOU CBA3H

- BBIIOJIHATh XMMHUYECKUH OKCIEPUMEHT II0 DPACIO3HABAHUIO Ba)XKHEWIIUX OPraHUYECKUX
BELIECTB; U MOJIyYE€HHUS Ia30B

- IPOBOJMTH CAMOCTOSITENIbHBIN MOMCK XMMUYECKON HH(OPMALIUU C UCTIOJIb30BAaHUEM Pa3IMUHBIX
UCTOYHUKOB (HAy4HO-NIONMYJSPHBIX M3AAHUNA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PpECypCcOB
HHTtepHeTa);

MCII0JIb30BAaTh IPUOOPETEHHBIE 3HAHUSI M YMEHUS B IPAKTUYECKOM AEATEIbHOCTHU U TOBCEHEBHOM
JKU3HU JUIA:

- JaBaThb OOBSICHEHMS XUMHUYECKUX SIBJICHHH, MPOUCXOIAUNIMX B HpUpoje, ObITY U Ha
IIPOU3BOJCTBE;

oIpeziesieHUs] BO3MOKHOCTH MPOTEKAHNUS XMMHUUYECKUX MPEBPAIIECHUN B PA3JIMYHBIX YCIOBUAX U
OLICHKH MX IIOCIIEACTBH;

- OKOJIOTMYECKH IPaMOTHOI'O ITOBE/ICHUS B OKpYXalolIeH cpene;

- OLICHKH BJIMSHUS XUMHYECKOrO 3arps3HEHMS OKPYXKaroLleW Cpelbl Ha OpPraHu3M 4YelIOBEKa U
JpYTUe *KUBbIE OPraHU3MBI;

- Oe3omacHOro oOpalleHHsi ¢ TOPIOYMMH M TOKCHYHBIMHU BELIECTBaMH, JaO0OpaTOPHBIM
000pyI0BaHKEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/1aHHON KOHLIEHTPAIMH B OBITY M Ha IIPOU3BOJICTBE;

- KPUTHYECKON OLIEHKHU JOCTOBEPHOCTH XMMHUYECKON MH(OpMalMM, MOCTYNamed U3 pa3HbIX
VCTOYHUKOB.

Hcnonp30BaTh NprOOpETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON IeATEIbHOCTH U IOBCETHEBHOM
KU3HU NIl OOBACHEHMSI XUM. SBJICHHH, NMPOMCXOJAMIMX B OBITY M Ha IPOU3BOJACTBE, U JUIf
HKOJIOTMYECKH T'PAMOTHOIO MTOBEACHUS B OKPYKAIOILEH CPEIE, a TAKKE ISl OLICHKU BIIUSHUS XHUM.
3arpsA3HEHUS] OKPYKAIOIIEW Cpelpl HAa OPraHM3M 4YeJIOBEKa W JAPYIHe >KMBBIE OPTaHW3MBI, JUIS
OXpaHbI OKPYKAKOLIEN CPEbl OT MPOMBILITICHHBIX OTXO0B.



Y4eOHO-MeTOAMYECKHI  KOMIUIEKT M MATePHAJBbHO-TeXHHMYECKOoe  olOecrnevyeHue
oOpa3oBaTtesibHOro npouecca B 10-11 kiaacce

INEPEYEHb OBBEKTOB U CPEIACTB MATEPHUAJIBHO-TEXHUYECKOI'O
OBECIHIEYEHUS, HEOBXOAUMBIX JJIAA PEAJIN3ALINU ITPOI'PAMMBI:

1. IlewaTHbie mocoOus

1.1. Cepus Tabnu1l 0 OPraHUYECKON U HEOPTraHUUECKON XUMUU.

1.2. PykoBocTBa Juist 71a00paTOPHBIX OIBITOB M MPAKTUYECKHUX 3aHATHH 110 XuMuH (10-11 ki)

1.3. COOpHHKH TECTOBBIX 33JaHUI JUISI TEMATHYECKOT'O U UTOMOBOI'O KOHTPOJIS.

2. YueOHo-12a00paTOpHOE 000pYy/10BaHHE

2.1. HaGop A MoieIMpOBaHUS CTPOCHHSI HEOPTaHUYECKHUX BEIIECTB.

2.2. Komnekiun: «BonokHay, «Ilimactmaccel», «MeTaibhy

2.3. HaGop A MoenupoBaHusi CTPOCHHSI OPraHUYECKUX BEIIECTB.

2.4. Komnexnuu: «BonokHay, «KaMeHHBIN yTrolib U MPOJAYKTHI €ro ImepepadboTKmny, «Kaydyk»,
«Hed1b 1 BaxkHelMe MPOAYKTHI ee nepepadoTkuy, «llmactmacchiy.

3. VY4eOHO-mpakTHYeCKOe 000py10BaHHUe

3.1. MukponabopaTopusi s XUMHUYECKOTO SKCTIEPUMEHTA.

3.2. Habop Nel OC «KucioTsn»

3.3. Ha6op Ne3 OC «'mapokcuib»

3.4. Habop Ne5 OC «MeTauibh» Mallbli

3.5. Habop Nel2 BC «Heopranuueckue BeIeCTBa

3.6. Habop Ne 19 OC «YraeBogopoasi».

3.7. Habop Ne 20 OC «Kucnopoacoaepskariye OpraHu4ecKie BeIecTBa.

3.8. Habop Ne 21 OC «KucnoTsl opraHmuecKue.

3.9. Ha6op Ne 22 OC «YrneBoabl. AMHHBIY.

3.10. HaGop mocy/sl ¥ IPUHAUICKHOCTEH I yYEHUIECKOTO IKCIIEPUMEHTA.

4. NudopManuoHHO-KOMMYHHKATHBHbIE CPEACTBA

4.1. MynbTUMeIMiTHBIC IPOTPaMMBI K TeMe: «BbHOJIOrHYeCKr aKTUBHBIC BEIIECTBAY.

4.2. KoMnbroTep 1 MyJIbTUMEIUNHBIN IPOEKTOP.

Hcnonb3yembiii YMK:
1. TI'abpuensn O. C. Xumua. 10 «macc. ba3oBbiii  ypoBeHb: Y4eOHHMK ISt
o011eo0pa3oBaTesIbHBIX YupexaeHuid. - M.: [Ipoda, 2014.

2. [Tabpuensn O.C. Tlporpamma xypca xumuu s 8 — 11 kmaccoB o0meoopa3oBaTeIbHBIX
yupexaenuit, - M.: lpoda, -2010 r. ctp.27;

3. Jenuconra B. I'. Xumus 10 xnace: [loypounsie miansl. - Bonrorpan: Yaurens, 2003 r. -
151 c.

4. AcrapoeB C.B. Ypoku xumMuu ¢ npuMeHeHHeM HH(GOpPMalMOHHBIX TexHojoruii 10-11
KJIACChl, C 3JIEKTPOHHBIM MpUIIOKEHHEM, - M.: «['mobyc», 2009.

5. bormanosa H.H., BactokoBa E.FO. COopHUK TE€CTOBBIX 3aJaHUM AJII TEMAaTUYECKOTO U
UTOTOBOTO KOHTpPOJIs, xumus 10-11 kmaccel, - M.: «Matennext-Lentp», 2009.

6. [lambypyesa T.J]. Pabouune nporpamma k YMK [labpuensn O. C. Xumusi 10-11 xmaccos.
M.: JIpoda, 2013.

7. Tabpuensn O. C. Xwumums. 11 «macc. ba3oBelii  ypoBeHb: YUeOHUK A
o01eo0pa3oBaTeNbHBIX yupexaeHuid. - M.: [Ipoda, 2014.

8. [Tabpuensn O.C. Tlporpamma xypca xumun it 8 — 11 kmaccoB o0Ie00pa3oBaTeIbHBIX
yupexaenuit, - M.: JIpoda, -2010 r. ctp.27;

9. Pabouue npoepammur k¥ YMK O.C. TabpumensHa. Xumus 10-11 kimaccel: yueOHO-
MeToaudeckoe mocodue/ coct. T.J1. l'amOyprieBa. — M.: JIpoda, 2013 — 187 c.

HNuTtepner—pecypcenl u nugposbie o0paszoBarenbHblie pecypesl (IIOPbI)



1. http://www.edu.ru — LleHTpanbHbI 00pa30BaTENBHBIN MMOPTAT, COIACPKUT HOPMATUBHBIC
JOKYMEHTbI MUHHCTEPCTBA, CTaHAApThl, HH(POPMAIIUIO O MPOBEACHHE IKCIIEPUMEHTa, CEPBEP
UH(POPMALIMOHHON MoAep KKK EAMHOT0 rocy1apcTBEHHOTO K3aMEHa.

2. http://www.fipi.ru — mopran uHGOPMAIMOHHON TOJIICPIKKH €IUHOTO TOCYAaPCTBEHHOTO
IK3aMEHa.

3. http://www.chemnet.ru — saekTpoHHas OMOIHOTEKA IO XUMHH.

MartepuaabHO-TeXHHYECKOE o0ecreyeHne:

1. Harnsimable mocoOus: cepuu TaOIMIl IO  XUMHH, KOJJICKIIMH, MOJICIIH MOJIEKYJI, HAOOPBI
MOJIeJIeld aTOMOB JUIsi COCTABJICHUS MOJIEJICH MOJICKYJI KOMIUIEKT KPUCTAJUTUNUECKIX PEIIETOK.

2. Tlpubopsl, HAOOPBI MOCYIbI, JTA0OPATOPHBIX MPUHAMICKHOCTEH I XHUMHYECKOTO
JKCIIEPUMEHTa, HAOOpBl peakTHBOB. Hammume naGoparopHOro o0OpydOBaHHS W PEaKTHBOB
no3BoIsieT (HOPMHPOBATh KYJIbTYpy O€30MacHOrO OOpalieHHs ¢ BEIISCTBAMH, BBITOIHAT
IKCIIEPUMEHT 110  PAClO3HABAaHHI0O BAXKHEHIIMX OPraHUYECKMX  BELIECTB, IPOBOIUTH
IKCIIePUMEHTAIbHBIC pA0OThI HCCICIOBATEIBLCKOTO XapaKTepa.

3. Hanunume xommbproTEpa B Kiacce, JO0CTyna B kaOuHeTe K pecypcam VHTepHeT, Hannuue
KOMIUIEKTa KOMIIAKT-AMCKOB IO MHpPEAMETY TIO3BOJSET  CO3[aBaTh  MYJbTHMEIUNHOE
CONPOBOXKJICHUE YPOKOB XUMHH, IPOBOAUTH YIAIIMMHUCS CAMOCTOSTEIbHBIN TTOUCK XUMHUYECKOH
uH(pOpMAaIlMK, MCIOIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTMH Ui OOpaboOTKM | Tepeaadyu
XUMHUYECKON HH(MOpMaLUK, €€ IPEICTABICHUS B Pa3IMYHbIX Gopmax.



http://www.edu.ru/
http://www.fipi.ru/
http://www.chemnet.ru/

