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PaGouas nporpamma
no yueo0Homy npeamery «Xumus» 1as 10-11kaaccos
(0a30BbIiil YPOBEHDb)

Pabouas nmporpamma no yuyeOHomy Kypcy «Xumusi» s 10-11 kimaccoB cocraBieHa B
cooTBeTcTBUU ¢ DepepanbHbIM TOCYAapCTBEHHBIM O0OpPa30BaTEIbHBIM CTAHIAPTOM CPEIHEro
(momHOTO) 00MIero oOpa3oBanus (YTB. mpuKa3oM MuHHCTEpCTBa 00pa3oBanust U Hayku PD ot
17 mas 2012 r. N 413 ¢ u3meHeHUsAMH U JomnojHEeHUsIMH oT 29 nekabps 2014 r., 31 nexabps
2015 r., 29 urons 2017 r.), [IpumepHoii mporpamMmbl cpeHero (MoJaHOro) 001Iero 0opa3oBaHus
no xumuu (mpoTokon ot 28 wuroHs 2016 Ne2/16-3), aBropckoii mporpammel ['abpuensua O.C.
(mporpamma o xumuu (6a3oBeiit ypoBens), 10-11 kmacesr — M.: Ilpocsemenue, 2019 r.).

Y4eOHuKU:

1. «Xummsa. 10 kmacc. ba3oBelii ypoBeHb». YueOHHMK i 00mIE00pa3oBaTEIbHBIX
opranmzaruii. Astope:  O.C. Tabpuensn, W.I'. Octpoymo, C.A. Crnaakos
(pexomenioBaHO MuHHCTEpCTBOM TipocBenieHus PO, 2-¢ uznanue / - M.: [IpocBenienue,
2020 r.).

2. «Xumusa. 11 xmacc. ba3oBbiii ypoBeHb». Y4eOHUK misi  00ImIeo0pa3oBaTeNbHBIX
opranm3aimii. ABtopel: O.C. Tabpuensn, W.I. OctpoymoB, C.A. CnagkoB
(pexomenoBaHo MuHHCTEpCTBOM TipocBenicHust PO, 2-¢ uznanue / - M.: [IpocBenienue,
2020 r.).

JlanHass mporpaMma KOHKPETU3HMPYET COAEpXKaHUE CTaHAapTa, HAET pacHpelesIeHHe
y4eOHBIX 4acoB IO pa3jenaM Kypca, [OCIe10BaTeIbHOCTh U3YUEHUS TEM U pa3feioB ¢ Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM Y4Y€OHOIO Ipolecca, BO3PaCTHBIX
ocobeHHOCcTel yuamuxcsa. B mporpamme omnpenenén nepeyeHb AEMOHCTpaLui, J1a00paTOPHBIX
OIIBITOB, IPAKTUYECKHUX 3aHATUN U pacUETHBIX 3a/]au.

IIpn n3yueHMM XUMHM, TZle BEAYLIYIO POJb WIpacT IO3HABaTENbHAs JESATEIBHOCTD,
OCHOBHbIE BHJbl Y4YEOHOH J€ATENbHOCTH OOYydYalolIMXCsl Ha YPOBHE YYEOHbIX JAeWCTBUMI
BKJIIOYAIOT YMEHHS XapaKkTepu3oBaTh, OOBICHAThH, KiIacCU(PUUUPOBATh, BIAJETh METOIAMHU
HAy4YyHOT'O TO3HAHHUS, MOJHO W TOYHO BBIPAXKaTh CBOM MBICIIU, apryMEHTHPOBAaTh CBOIO TOUKY
3peHust, paboTaTh B IpyIMIie, IPeACTaBIATh U COOOIIATh XUMHUECKYI0O HHPOPMALIUIO B YCTHOU U
MMCbMEHHOU (popme.

OnHoil M3 BaxHEWIMX 3agady OOy4eHHUS B CpelHEH WIKoJie SBISETCS IOATOTOBKA
00y4aroluxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY >KM3HEHHOI'O M MPO(ecCHOHANIbHOIO
nytu. OOyuaromumecs: JOKHBI HAyUYUTbCS CaMOCTOSITEIbHO, CTABUTh LIENU U ONPEAEATh MyTH
UX JIOCTH)KEHUS, UCIOJb30BaTh MPUOOPETEHHBIH B IIKOJIE OMNBIT AESITEIbHOCTH B pPealbHON
KHU3HH, 32 paMKaMu y4eOHOTo mpoliecca.

W3ydyenne xumMuu, Mpu3BaHO 00ECTICUUTD:

- (opMHUpOBaHME CHCTEMBl XHMHUYECKMX 3HAaHUI KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOMH
KapTUHBI MUDA;
- pa3BUTHE JIMYHOCTH  OOYYAIOUIMXCS, MX  UHTEJUIEKTyaJlbHOE U  HPaBCTBEHHOE
COBEpUIEHCTBOBAaHUE, (POPMUPOBAHUE Y HUX T'YMaHHUCTHUECKHUX OTHOLIEHUN M HKOJIOTMYECKU
1es1eco00pa3HoOro NOBEACHUs, B OBITY U TPYIOBOM J€ATEIbHOCTH;
- BBIpaOOTKY y OOyyaromuxcs MOHUMaHUS OOLIECTBEHHON MOTPEOHOCTH B Pa3BUTUMU XUMUH, a
Takke (OPMUPOBAHME Y HHMX OTHOIIEHUS K XMMHU Kak BO3MOXKHOM oOmactu Oymymiei
MPAKTUYECKON AESITeTbHOCTH;
- (¢opmHupoBaHHE YMEHHMH O€30macHOro oOpalleHHss C BELIECTBAMHU, HCIOJIb3yEeMbIMU B
MTOBCETHEBHOM KU3HH.

O0mas xapakrepucTuka y4e0HOro npeamera

MeTon0510rn4ecKkoil OCHOBOM MOCTPOEHUSI YUEOHOTO COAEpKaHUS XUMHUU NIl CpeaHei
MIKOJBl ©a30BOr0 ypOBHS SIBHJIACh WS HMHTETPHUPOBAHHOTO Kypca Xumuu. CTpyKTypa
IpeIaraeéMoro Kypca pemiaeT J1Be po0i1eMbl HHTErpaluu B 00y4eHUN XUMUH.



[lepBass — 3TO BHYTpHUIIpEAMETHAs MHTErpanus y4eOHOW MUCHUIUINHBI «XUMUsD». Mnes
TAaKOW MHTErpalMK JUKTYET CIEAYIONIYI0 OYEPEIHOCTh U3YUEHUs pa3/iesioB XUMHUU: B Haydaje, B
10 xmacce, W3ydaercs opraHudeckas XWMHs, a 3areMm, B 11 kiacce — oOmias xumms. Takoe
CTPYKTYpUPOBAHHE TIO3BOJISIET CHOPMHUPOBATH y BHITYCKHUKOB CPEIHEH IIKOJBI MPEACTABICHUE
0 XMMHHM KaK O IIeJIOCTHOM HayKe, MOKa3aTh €IWHCTBO €€ TOHSTHH, 3aKOHOB W TEOPHH,
YHUBEPCATBHOCTh U MPUMEHUMOCTh HUX KaK JUIsi HEOPraHWUYECKOW, TaK M JUIsi OpPraHUYecKOou
XUMHUH.

Bropas — »TO MexnpeameTHas HHTErpaiusi, MO3BOJSIONIAs Ha XUMHUYECKo 0aze
00BEIMHUTD 3HaHWUS TO0 (HU3MKE, OWMOJIOTHH, Teorpaduu, SKOJOTHHM B €IUHOEC IMOHUMAaHHE
MPHUPOJBI, TO €CTh CHOPMUPOBATH MEIOCTHYIO €CTECTBCHHOHAYUHYIO KApTHHY OKPYIKAIOLIETO
MHpa. ITO MO3BOJMUT CTApPIIEKJIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHWH MO XUMHUHU BOCIIPHUSATHE
OKpYXaromero Mupa OyaeT HEMONHBIM, a JIIOIU, HE MOJNyYHUBIINE TAaKUX 3HAHUN, MOTYT CTaTh
HEOCO3HAHHO OIACHBIMU JIJII ATOTO MHUpa, TaK KaK XUMHUYECKH HETPaAaMOTHOE OOpalleHue ¢
BEII[ECTBAMHM, MaTepUaIaMHu U IIPOLIECCAMU IPO3UT HEMAIBIMU OeIaMHu.

[IporpamMma npeaycmaTpuBaeT (popMHpOBaHUE Yy OO0yUarOIUXCcs O0IIEey4eOHBIX YMEHHMA
YW HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JACSATEIBHOCTH W KIIIOYEBBIX KOMIIETCHIIMI: yMEHUE
CaMOCTOSITEIbHO ¥ MOTHBHUPOBAHHO OPraHM30BBIBATH CBOIO TO3HABATENbHYIO; HCIOJIb30BAHUE
AJIEMEHTOB NMPUYUHHO-CIICJICTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHAIBHOTO aHAU3a; ONpeIesieHre
CYIIHOCTHBIX XapaKTePUCTUK H3y4yaeMoro oOOBEKTa; yMEHHE pPa3BEPHYTO OOOCHOBBIBATH
CYXKJICHHUsI, 1aBaTh ONpPENETCHUs, NMPUBOIUThH JT0KA3aTEIIbCTBA; OICHUBAHUE M KOPPEKTHUPOBKA
CBOETO MOBEJICHHS B OKPYKaIOIIEM MUpE.

TpeboBaHusl K YPOBHIO MOJTOTOBKH OOYYaIOUIMXCS BKJIIOYAIOT B ceOs: yCBOEHHE H
BOCTIPOM3BEICHUE yUeOHOr0 MaTepuaa, IOHUMAaHUE CMbICIIa XUMUYECKUX MOHATUHN U SIBICHUH,
00BsiICHEHUE (PU3NYCCKUX W XUMHYCCKHUX SBJICHHM, MPHUBEIACHUE MPHUMEPOB IMPAKTUICCKOTO
MCIOJIb30BaHUs U3y4aeMbIX XUMUUYECKUX SIBJICHUN U 3aKOHOB.

TpeOoBaHusT HampaBJIEHBl Ha pPEATHU3AIUI0 CHCTEMHO-JEATETbHOCTHOTO, TMPAKTUKO-
OPUEHTHPOBAHHOTO M JIMYHOCTHO-OPUEHTHPOBAHHBIX TOJXOJIOB, OBJIAJICHUE YYalIUMUCS
croco0aMyu WHTEJUICKTYaTbHOM M TIPAKTUYECKON JEATeTbHOCTH, 3HAHUSMH WM yMEHHUSIMHU,
BOCTPEOOBAHHBIMH B MOBCEAHEBHOW JKU3HH, TIO3BOJSIOUIUIMHI OPUEHTHUPOBATHCS B OKPYKAIOIIEM
MUpE, 3HAYUMBIMH JIJI1 COXPAHEHUSI OKPYKAIOUIEH Cpeibl U COOCTBEHHOTO 37]0POBBS.

MecTo yuyeGHOrO npeaMera B y4eOHOM IJIaHe

@denepalibHbIil  TOCYapCTBEHHBIH 00pa30BaTEIbHBIA CTaHAApT MpeaycMaTpUBAET
U3yuyeHHe Kypca XMMHMHM B CpeJIHEeHl IIKoje Kak COCTaBHOM 4YacTW MpeiIMEeTHOH obiacTu
«EcrecTBeHHO-HAyUHBbIE TPEAMETHI.

3a cueT KOMIIOHEHTa 00pa30BaTeIbHOI0 YUPEKACHUS Ha U3yUYeHUE XUMHHU BBIJEJIECHO 110
1 vacy B 10 m 11 ximaccax.

Takum oOpazom, obmree konudyecTBo yacoB B 10-11 kmaccax cocTaBisier:

['ox oOyuenus KonnuectBo yacos B | KonmnuectBo yue6HbIX | KommnuecTBo yacos B
HEJEII0 HEJEb rojJ
10 kmacc 1 35 35
11 xmacc 1 35 35
BCETO 70

IMosicHuuTeIHLHAA 3aMNCKA

Pabouas mporpamma no yue6HOMYy Kypcy «Xumus» ans 10-11 kimaccoB cocTtaBieHa Ha

ocHoBe DefepanbHOrO roCyJapCTBEHHOTO 00pa3oBaTENBLHOTO CTaHAApPTa CPEAHEro (IIOJHOTO)
obmero o6pa3oBanus (yTB. MpukazoM MuHucrepcTBa 006pazoBanus U Hayku PO ot 17 mas 2012
r. N 413 ¢ u3meHeHussMu u JonosHeHusiMH oT 29 nexabpst 2014 1., 31 nexabps 2015 r., 29 utons



2017 1.), [Ipumepnoit mporpammel COO mo xumuu (mpotokoa oT 28 uroHs 2016 No2/16-3),
aBTopckoit mporpammel ["'abpuensina O.C. (Ilporpamma mo xumuu (6a30Bblii ypoBeHs), 10-11
kiaccel — M.: [Ipocsemenue, 2019 1.).

YyeOHuKHU:

1. «Xumusa. 10 kmacc. ba3oBelii ypoBeHb». Y4eOHHK I 00IIe00pa3oBaTeIbHBIX
opraam3anuii. ABropel: O.C. I'abpuensu, WU.I'. OctpoymoB, C.A. CnankoB (peKOMEHIOBaHO
MunucrepcTBoM npocBetienust PO, 2-e uznanue / - M.: [Ipocsemenue, 2020 r.).

2. «Xumms. 11 xmacc. ba3oBblii ypoBeHb». YUeOHHMK Uit 00II€00pa30BaTEIbHBIX
opranuzaruii. ABtopbl: O.C. I'abpuensn, M.I'. OctpoymoB, C.A. CnaakoB (peKOMEHJIOBaHO
MunucrepctBoM npocseenus PO, 2-e uznanue / - M.: [Ipocsemenue, 2020 1.).

HensiMu n3yyeHnss XMMHMH B Cpe/IHeH 1IKOJIe SIBJSIOTCS:

- (opMHpOBaHUE LEIOCTHOIO IPEJICTABICHUS O MHpE, OCHOBAHHOTO Ha IPHOOPETEHHBIX
3HaHMSIX, YMEHUSAX U CII0cO0ax AesITeIbHOCTH;

- IpUOOpeTEeHNE ONbITa pa3HOOOPa3HOM EATEIILHOCTH, OIbITAa TIO3HAHUS U CaMOTIO3HAHMS;

- TIOJIrOTOBKA K OCYIIECTBJIEHUIO OCO3HAHHOIO BbIOOpa MHIMBUIYaIbHONW 00pa30BaTeIbHON MU
npodecCHOHATBLHON TPAeKTOPUH.

3agauu M3yyeHHs1 XUMHUM B CTapuieil mKoJie:

* ChopmupoBath y oOyyaromuxcs 3HaAHUH OCHOB XMMHUYECKOH HAyKHM: BaKHEHIIHMX
(baKTOpOB, MOHATHI, XMMUYECKHX 3aKOHOB WM TEOPHH, S3bIKa HAYKH, IOCTYIHBIX 0000mICHHUI
MHUPOBO33PEHYECKOI0 XapaKTepa.

* Pa3BuTh yMeHHUs HaOMIOAATh W OOBSICHATh XMUMUYECKHE SIBICHUS, MPOHMCXOSIINE B
pUpo/e, 1ad0paTopuu, B OBCEIHEBHOMN KU3HU.

* CdopmupoBaTh crHenHaibHbIE YMEHHS: OOpamaTbCcs C BEMIECTBAMH, BBITOJIHSATH
HECJIOKHBIE 3KCIIEPUMEHTBI, COOI0Aast IPpaBUiIa TEXHUKU 0€30IacHOCTH; TPAMOTHO IPUMEHSTh
XUMHUYECKHE 3HAHUS B OOILEHUU C IPUPOIOHN U B IOBCEAHEBHOMN KU3HU.

* PackpbITh I'yMaHMCTHYECKYIO HAIPaBICHHOCTb XHMHUH, €€ BO3pacTarolleld poyid B
pELIeHUH TIAaBHBIX MPOOJieM, CTOSIIUX IMepesl YeIOBEYECTBOM, U BKJIaJa B HAyYHYIO KapTUHY
MHpa.

* Pa3BuBarhb JIMYHOCTH OOY4YAIOIIMXCS, HMX WHTEUIEKTyalbHOE U HPABCTBEHHOE
COBEpPILEHCTBOBAaHUE, CHOPMUPOBATH Yy HUX T'YMaHMCTHYECKHE OTHOLICHHMS M SKOJOTHYECKH
1eJIeco00pa3HOe MOBEACHUE B OBITY M B TIPOIIECCE TPY/IOBOH JESITEIIBHOCTH.

* CdopmupoBath y 0OyyaromMXcsi KOMMYHUKAaTHBHBIE U  BaJICOJOTHUECKUE
KOMIIETEHTHOCTH.

* BocriutaTh OTBETCTBEHHOE OTHOLIEHHE K IPUpPOAE, OepexHOe OTHOIIEHUE K yUeOHOMY
000pyZI0BaHNIO, YMEHHUE >KUTh B KOJJIEKTUBE (0OLIaTbCsl M COTPYJHUYATh) 4epe3 Y4YeOHYIO
JEATENBHOCTD KaXKJI0T0 YpOKa.

Metoanueckue 0cO0EHHOCTH NMPENOAABAHUSA Kypca XUMHMH B CTapIIei 1KoJie

[IpemnaraeMplii Kypc OTJIMYAETCS OT APYTUX KypCOB XHMHH, PEAU3YEMBIX B OCHOBHOM
IKOJIC HAIMYMEM BaKHBIX METOJUYECKIX OCOOCHHOCTEH:

1. Conepxanue ¥ METOAbl M3Y4YEHHs] Kypca XUMHMM JJs CpPEeIHEH MIKOJbl OTBEYAIOT
CHUCTEMHO — JIEATETbHOCTHOMY MOIXOY.

2. TeopeTH4yeCKHe MOJO0KEHUS PACKPBHIBAIOTCS HA OCHOBE HMCMHOJIb30BAHUSI XUMHYECKOTO
DKCIIEpUMEHTa (71abOpPaTOPHBIX OIBITOB, MPAKTUYECKUX pPabOT, JOMAIIHETO AKCIEPUMEHTA,
JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA).

3. PazButne uHGMOPMANMOHHO-KOMMYHHKATUBHOW KOMIIETEHTHOCTH OOYYaIOITUXCS:
06pan1eHI/1e K pa3siInuHbIM NCTOYHHUKaAM XUMHAYECKOU I/IHCbOpMaHI/II/I, IIOATr0OTOBKA
WH(OPMAIIMOHHOTO MPOAYKTA U €T0 MPE3CHTAINsI, YMEHUE BECTH TMCKYCCHUIO, OTCTauBaTh CBOIO
TOYKY 3pEHHS U KOPPEKTHpPOBaTh MO3MIIMIO Ha OCHOBE aHajlHM3a apryMEeHTOB YYaCTHUKOB
JIUCKYCCHH.

4. MeranpeaMeTHBI XapakTep COACp)KaHMs YyYeOHOro Marepuaia: peaju3aius CBs3ei



HE TOJIbKO C IpPEAMETAMH €CTECTBEHHOHAyYHOI'O LHKJIA, HO M C HCTOPHUEH, JUTEPATYpOH,
MHPOBOU XYHA0KECTBEHHOU KYJIBTYPOU.

5. TlpakTuKO-OpUEHTHpPOBAaHHAS 3HAYMMOCTh OTOOpa Y4YeOHOro CcoAepKaHUs: CBS3b
U3y4aeMOro Marepuaia ¢ JKU3HbIO, (OPMHPOBAHUE SKOJIOTMYECKOH TIPaMOTHOCTH NpHU
oOpallleHuu ¢ XUMUYECKUMU BEIIeCTBAMU U MaTepuajIaMu, OTBEYAIOIIUMU TPeOOBAHUSM IIPABHI
TEXHUKU OE30MAaCHOCTH MpHU paboTe B XMMHYECKOM KaOuHeTe (JIabopaTopuu) U MOBCEAHEBHOU
JKU3HHU.

6. JlocTmxeHHs TPEIMETHBIX, METAaNpeIMETHBIX W JIMYHOCTHBIX  PEe3yJIbTAaTOB
MOCPEACTBOM CTPYKTYpPHUPOBAHUS 3a/1aHUi IO COOTBETCTBYIOIIUM PyOpUKaMm:

«IIpoBepbTe CBOU 3HAHUS;

«IIpumeHuTe CBOM 3HAHUA;

«Hcnonp3yiiTe TOMOTHUTENBHYIO HH(OPMAIIHION;

«BpIpa3ute CBOE MHEHUEY.

OO0mas xapakTepuCTHKA y4eOHOI0 MmpeaMeTa

MeTtoaonoruueckoi OCHOBOW MOCTPOEHHUS Y4EOHOTO COAEpKAHUS XUMHUU JJIS CpeAaHeit
HIKOJIbI  0a30BOTO  ypOBHS SIBUJACh HJEd WHTETPUPOBAHHOTO Kypca xumuu. CTpykTypa
IpeUIaraeéMoro Kypca pemraeT 1Be mpo0IeMbl HHTETPallui B 00YYeHUU XUMHH.

[lepBast — »TO BHyTpUIIpeIMeTHAsT MHTErpanus y4eOHOW IUCHUIUIMHBI «Xumush». Mnes
TAaKOM MHTErpalliy JUKTYET CIEIYIOIIYI0 OYEPEIHOCTh N3YUEHUs Pa3/IejoB XUMHUU: B Hayaje, B
10 kmacce, W3y4yaercs OopraHuyeckas XuMus, a 3aTem, B 11 kmacce — obOmas xumus. Takoe
CTPYKTYpHUpOBaHHE MO3BOJISET CHOPMUPOBATH y BHITYCKHUKOB CpPEIHEN LIKOJbI IPEACTaBICHUE
0 XUMMHUHU Kak O IIeJIOCTHOM HayKe, IMOKa3aTh E€AMHCTBO €€ MOHSTHUN, 3aKOHOB M TEOPHIA,
YHUBEPCAJIbHOCTh M NPUMEHUMOCTh UX KaK JUIl HEOPraHWYECKOM, TaKk W JJIsi OpraHu4ecKou
XUMUH.

Bropass — 3TO MexnpeameTHas WHTerpaius, MO3BOJSAIONIAS Ha XMMHUYECKOH 0aze
00BbEeIMHUTh 3HAaHUSA O (u3Mke, OHONOrUM, reorpaduu, SKOJOTHMM B €JUHOE IMOHHMaHHE
IPUPOJIBI, TO €CTh C(HOPMHUPOBATH LIEJTOCTHYIO €CTECTBEHHOHAYUHYIO0 KAPTHHY OKPY’KaIOLIETO
MHUpa. DTO MO3BOJIUT CTAPIIEKIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHWH MO XMMHUHU BOCIIPUSTHE
OKpYXaroIero Mupa OyAeT HEMOJHbIM, a JIIOJU, HE MOJyYMBIINE TAaKUX 3HAHWUN, MOTYT CTaTh
HEOCO3HAHHO OMACHBIMU JJISi 3TOT0 MHUpPA, TaK KaK XWMHYECKH HETrpaMOTHOE oOpalleHHe ¢
BelleCTBaMM, MaTepHajIaMH U MPoLecCaMy TPO3UT HEMAJIbIMU OelaMHu.

ITporpamma mpenycMaTpuBaeT GOpMHpPOBaHUE Y 00ydaromuxcs oOney4eOHbIX YMEHUH
U HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JESATEIBHOCTH W KIIOYEBBIX KOMIETEHIMH: yMEHME
CaMOCTOSITEIbBHO M MOTMBHPOBAHHO OPraHM30BbIBATh CBOKO II03HABATEJIbHYIO; HCIOJIb30BAHUE
AJIEMEHTOB NMPUYUHHO-CIIEACTBEHHOI'O U CTPYKTYPHO-(YHKIIMOHAJIBLHOTO aHAJIN3a; ONpEIeIeHNe
CYUIHOCTHBIX XapaKTePUCTUK M3y4yaeMoro oOOBEKTa; yMEHHE pa3BEpPHYTO OOOCHOBHIBAThH
CYKIICHHSI, 1aBaTh ONpPENENIECHUs, MPUBOJUTH JOKA3aTEeIbCTBA; OLEHUBAHUE U KOPPEKTHPOBKA
CBOETO MOBEJEHMS B OKPY’KaIOILIEM MHPE.

TpebGoBaHusi K ypOBHIO IMOATOTOBKH OOYYalOHIMXCS BKJIIOYAIOT B ce0s: YCBOCHHE H
BOCIIPOM3BEICHHE YUeOHOI0 MaTepuaia, MOHUMaHHE CMbICIIa XUMUYECKUX MTOHATUN U SABICHHIA,
0o0BbsiICHEHHE (PU3NYECKUX W XUMHUYECKUX SIBJICHHM, MpPHUBEJCHHE NPUMEPOB IMPAKTUYECKOTO
MCII0JIb30BaHUs N3y4aeMbIX XUMUUECKUX SIBJICHUN U 3aKOHOB.

TpeboBaHusi HampaBlIeHbl Ha peaTu3alli0 CHUCTEMHO-JESATEIIbHOCTHOIO, MPAKTHKO-
OPUEHTUPOBAHHOTO U JIMYHOCTHO-OPUEHTHPOBAHHBIX IIOJIXOJO0B, OBJAJACHHUE YyYalllUMUCS
crocobaMM MHTEJUIEKTYalbHOW M TPAKTUYECKOW MeATEIbHOCTH, 3HAHUSMU U YMEHUSIMH,
BOCTpeOOBAHHBIMU B MIOBCEHEBHOM JKU3HU, MO3BOJISIOIIMMU OPUEHTUPOBATHCS B OKPY KAIOLIEM
MUpE, 3HAYUMBIMU 11 COXPaHEHUsI OKPY>KaIOLIEH cpeibl U COOCTBEHHOIO 3/I0POBBSI.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe



®denepanbHbIi  TOCYApCTBEHHBIH 00pa30BaTeIbHBINM  CTaHIAPT MPEayCMaTPUBACT
U3YYCHHE Kypca XHMHU B CpEIHEH IIKOJIe KaK COCTaBHOM YacTH MPEAMETHOH o00iiacTu
«EcTecTBEeHHO-HAYYHbIE IPEIMETHD).

3a cueT KOMIOHEHTa 00pa30BaTEIILHOTO YUPEKACHUS HAa U3yUYCHUE XUMHUH BBIJIEICHO MO
1 vacy B 10 m 11 kmaccax.

Takum oOpazom

o0Ouiee koinnuectBo yacoB B 10-11 kiraccax cocTraBisieT:

['ox oOyuenHus KommdaectBo yaco B | KonmmuecTtBo yueOHbIX | KommuecTBo yacoB B
HEJECITI0 HeAeIb TOJI
10 kiacc 1 35 35
11 knacc 1 35 35
BCETO 70

JIMYHOCTHBIE, METAIIPEJIMETHBIE U ITPEJMETHBIE PE3YJIbTATbBI
OCBOEHMUSA COAEPKAHUSA KYPCA 10-11 KJIACCA
Juunocmuvimu  pesyromamamu «XuUMH»
c(hOPMUPOBAHHOCTD  CJICIYIOIIUX YMEHMM:
- 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe:

" YyBCTBO T'OPJOCTH 32 POCCHHCKYI0 XHMHYECKYIO0 HAayKy, T'YMaHH3M, OTHOIICHHE K
TPYY, UEIeYCTPEMIICHHOCTb;

* (popmMHpOBaHKE IIEHHOCTH 30POBOTO U 0€30MacHOr0 00pas3a KU3HHU;

" YCBOGHHE MPAaBUJ HHIUBUIYAJIBHOTO W KOJUIEKTUBHOTO O€30MacHOr0 MOBEIEHUs B
Ype3BBIYANHBIX CUTYAIHSX, YTPOXKAIOIINX KU3HU U 3/I0POBBIO JIFO/ICH;

- 8 mpy0osol cghepe:
® TOTOBHOCTb K OCO3HAHHOMY BBIOODPY JaJibHENIIEN 00pa30BaTeIbHON TPAEKTOPUH;
- 8 NO3HABAMENILHOU (KOCHUMUBHOU, UHMENIeKMYAbHOU) cepe:

®  yYMEHHE yIPaBJIATh CBOEH NIO3HABATEIBLHOM AESITEIBHOCTHIO;

* ($opMHpPOBAHHE OCHOB KOJIOI'MYECKON KYJIBTYPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  OJKOJIOTUYECKOTO  MBIIUICHUS,  Pa3BUTHE  ONBITA  DKOJOTHYECKH
OPUEHTUPOBAHHON pPE(PICKCUBHO-OLIEHOYHOM M MPAKTUYECKOW  JEATENbHOCTH B
KU3HEHHBIX CHUTYaIlUsX.

Memanpeomemnvimu pes3yromamamu
c(hOpMUPOBAHHOCTD  CJIEIYIONIUX YMEHMI:

— HCIIONB30BAaHME YMEHUH M HABBIKOB PA3JIMYHBIX BHUIOB MO3HABATEIBHOW ESATEITHHOCTH,
IPUMEHEHUH OCHOBHBIX METOJOB TIO3HAaHUS (CHCTEMHO-MH()OPMAIMOHHBIA  aHAJIU3,
MOJICIIMPOBAHUE) JJISl H3YUCHHS PA3IMIHBIX CTOPOH OKPYKAIOIIEH NeHCTBUTEILHOCTH;

— HCIIONB30BAaHME OCHOBHBIX WHTEIUIEKTYQIBHBIX Olepanuii: (QopMyiInpoBaHHE THIIOTES,
aHaJlM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CUCTeMAaTH3allMsl, BbISBIECHHE IMPHUYUHHO-
CIICZICTBEHHBIX CBSI3€H, TIOMCK aHAJIOTOB;

— yYMEHHE TeHEpUPOBaTh HJIEH U ONPENENATh CPEACTBa, HEOOXOIMMEBIE [T UX PeaTH3allii;

— YMEHHE ONpeAeNsATh IeNIM U 3aJaud JesTeIbHOCTH, BEIOUpAaTh CPEACTBa peanu3aliy Leau U
MIPUMEHSTH WX Ha TPAKTHKE;

— HCIONB30BAaHHME PA3JMYHBIX HCTOYHHMKOB [UIS TIOJMYYCHHS XUMHUYECKOW WH(OpMAIu,
MOHMMaHHE 3aBUCHUMOCTH CoOJepXaHusi M (OpMBI NpEeACTaBICHUsS HHPOPMAIUU OT Lesei
KOMMYHUKAIIH U aJipecaTa.

Pecynamuenvie YY/[:

- CaMOCTOSITEIbHO OOHapyXWBaTh W (DOpMYyJIHpOBaTH YUeOHYIO MpOOJIeMy, ONMPEAesATh IEThb
yueOHOI eI TeTbHOCTH;

- BBIIBUTATh BEPCHUU pEIIEHUs MPOOJIEeMbl, OCO3HABAaTh KOHEYHBIH pe3yJbTaT, BBIOMpPATh W3
NPEIOKEHHBIX BAPHAHTOB U UCKATh CAMOCTOSTEIBHO CPEJICTBA JOCTHXKEHUS 1IETIH;

- COCTaBJIATh (MHIUBUIYAIBHO WJIH B TPYIITIE) TUIAH PEIICHUS TTPOOIIEMBI;

HU3YyYUCHUA npeamMceTa SABJIIFOTCA

N3YyUCHUA «XUMUD SABJIIFOTCA

Kypca



- pa0oTas 1o MiaHy, CBEpsATb CBOM ACUCTBHUS C LIENbIO M, IPU HEOOXOAMMOCTH, HCIPABIAThH
OIIMOKK CaMOCTOATEILHO;

- B JMaJOre C Y4YUTEJIeM COBEpLIEHCTBOBATb CAMOCTOATENBHO BbIPAOOTAHHBIE KPUTEPUU
OLICHKH.

Hoznaeamenvnvie YY/[:

- aHAJM3UPOBaTh, CPAaBHUBATH, KiIacCU(DUIIUPOBATh U 0000IATh (PAKTHI U SIBICHUS, BBISBIATH
IPUYMHBI U CJIEACTBUS NPOCTHIX SIBICHUM;

- OCYUICCTBJIATH CpaBHEHME, KJIAcCU(UKAIUMIO, CAMOCTOSTEIbHO BHIOMpas OCHOBAaHUS U
KPUTEPHHU Il YKa3aHHBIX JIOTHYECKUX ONepaluii;

- CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIHOYAIOIIEE YCTAHOBJIEHUE IPUYMHHO-CIIEICTBEHHBIX
CBs3€H;

- CO3/1aBaTh CXEMAaTUYECKHE MOJIEIIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEePUCTHK OOBEKTA;

- COCTaBJIATh TE€3HUCHI, PA3JINYHbIC BU/IbI INIAHOB (IIPOCTHIX, CIOMKHBIX U T.I1.);

- IpeoOpa30BEIBaTh MH(GOPMAIIHMIO U3 OJTHOTO BUA B APYTroi (TaOJHUIly B TEKCT U IpoUee);

- YMETh ONpPENENATh BO3MOXKHbIE MCTOYHHUKHM HEOOXOIUMBIX CBEACHUH, NMPOU3BOJUTH IMOUCK
UH(POPMAIINH, aHATU3UPOBAThH M OIICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenwvie YY/I:

- CaMOCTOATEIbHO OPraHU30BbIBaTh Y4eOHOE B3aMMOJAEWUCTBUE B rpymme (OnpeneisTh olmue
LeJIU, paclpeieNsTh POJIU, 10rOBapUBaTHCS APYT C IPYrOM U T.1.);

- (hopmyarpoBaTh COOCTBEHHOE MHEHHUE U MTO3ULUIO, apTYMEHTUPYET UX;

- OCYUIECTBJIATh B3aUMHBI KOHTPOJb M OKa3blBaThb B COTPYAHMYECTBE HEOOXOAMMYIO
B3alMOIIOMOLIb;

- OpPraHU30BBIBaTh U IUIAHUPOBATh y4yeOHOE COTPYAHUYECTBO C YUMTEIEM M CBEPCTHUKAMH;
OTIPEeNeNATh eI M (YHKIUN YYACTHUKOB, CIOCOOBI B3aUMOJICHCTBUS; INIAHUPOBATH OOIIME CITOCOOBI
paboTHI;

- Opath Ha ce0s MHUIMATUBY B OpPraHU3allii COBMECTHOTO JIEHCTBUS (J1€710BOE JIUIEPCTBO);

- BIAQJETh MOHOJIOTMUECKOM M JUaJoruyeckoil QopmMaMu pedun B COOTBETCTBUU C
rpaMMaTUYEeCKUMHU ¥ CHHTAaKCUYECKUMU HOPMaMH POJIHOTO SI3bIKA.

Ilpeomemmnuie pezyromamul 0ceoenus yieOHOTO IpeaMeTa « XuMHs» yCTaHOBIICHBI Ha 6a30BOM
ypoBHe (cM. 1.9 ®I'OC COO, 1.2.3. [IpumepHas ocHoBHasi oOpa3zoBarenbHas nmporpamma COO).

[IpenmeTHble pe3ysbTaThl OCBOEHUS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ul MpeaMera
«Xumus» Ha  0a30BOM  ypOBHE OpPHUEHTHUPOBAaHbI Ha  OOEcleYeHHe IPEeUMYILIECTBEHHO
00111e00pa30BaTeIbHOM U OOIIEKYIbTYPHON OATOTOBKU:

6 NO3HaA8amenbHou cepe:

— 3HaHMe (IOHMMaHUE) U3yUYEHHBIX MOHATUH, 3aKOHOB U TEOPUIl;

— yMEHHME ONHCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO MPOBEACHHBIE 3KCIEPUMEHTHI,
UCTIONB3YS JJISl 3TOTO €CTECTBEHHBIHN (PYCCKUI, POJHOMN) A3BIK U SI3bIK XUMHU;

— yMeHHue KJIacCU(UIMPOBATh XUMHUYECKHE JIEMEHTHI, IPOCThIE U CIOXHbBIE BEIIECTBA, B TOM
qHCIIe U OPraHUYECKUE COETMHEHNS, XUMUUECKUE PEAKIINU 110 Pa3HBIM OCHOBAHUSM;

— YMEHHME XapaKTepu30BaTh H3YYEHHBIE KJIACChl HEOPraHMYECKUX U  OPraHMYECKHX
COEIMHEHU I, XUMUYECKHE PEaKInu;

— TOTOBHOCTH MPOBOAMTH XHMHYECKUN DSKCIEPUMEHT, HaAOMI0JaTh 3a €ro IMpOTEKaHHEM,
(UKCUPOBATh Pe3yIbTATHl CAMOCTOSTEILHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIeNIaTh BHIBOJIBI;

— yMmeHue (QOpMyNIHpOBaTh XHWMHYECKHE 3aKOHOMEpPHOCTH, IPOTHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMU U3YUEHHBIX;

— TMOHUCK MCTOYHMKOB XMMHMUYECKON HMH(popmanuu, noiaydeHrue HeoOXoaumon uHbopmainuu, ee
aHaJ3, U3TOTOBJICHNE XUMHUECKOT0 HH(POPMAIIMOHHOTO NMPOYKTA U €r0 MPE3CHTAIHS;

— BJaJeHHe O00s3aTeNbHBIMU CHPAaBOYHBIMU MaTepuanamu: [lepuoanyeckoil cucTeMoii
xumuueckux aeMmeHToB JI.J. MenneneeBa, Tabnuiield pacCTBOPUMOCTH, JEKTPOXUMHUYECKUM PSIIOM
HAIPSDKEHUN METaJJIOB, PSIIOM AJIEKTPOOTPULIATEIBHOCTH — AJI XapaKTEPUCTUKU CTPOEHUS, COCTaBa
Y CBOMCTB aTOMOB 3JIEMEHTOB XUMUYECKUX IeMEeHTOB [-IV mepronoB n 00pa3oBaHHBIX UMM MPOCTHIX
Y CJIO’KHBIX BEIIECTB;



— YCTaHOBJICHUE 3aBUCUMOCTH CBOMCTB M IPUMEHEHMS BA)KHEUIINX OPraHUYECKUX COCIUHEHUM
OT WX XHUMHYECKOTO CTPOEHHUS, B TOM YHCIE€ U OOYCIOBICHHBIX XapaKTEpPOM 3TOTO CTPOCHUS
(mpenenbHBIM WM HeNpeAeIbHbIM) U HATMUUEM (PyHKIMOHAIBHBIX TPYIII;

— MOJEIMPOBAHNE MOJIEKYJI BAKHEHIIINX HEOPTAaHUYECKUX U OPIraHUYECKUX BEILECTB;

— NOHMMAaHME XUMHUYECKOM KapTHHBI MHpa KaK HEOTHEMJIEMOM YacTH LEIOCTHOM HAay4YHOU
KapTUHBI MUDA;

8 YeHHOCMHO-0PUEHMAYUOHHOU chepe

— aHaJIM3 M OLIEHKA IOCIEACTBUN AJI OKpY’Karolled cpelbl ObITOBOM M IPOM3BOJCTBEHHOM
JIeSITeIbHOCTH Y€JIOBEKa, CBA3aHHOM C MPOM3BOJICTBOM M NEpepadOTKON BaXKHEWIIMX XUMHUYECKUX
IIPOIYKTOB;

6 mpyoosoli chepe

— TpPOBEJIEHHE XUMHUYECKOTrO HKCIEPUMEHTAa; pa3BUTHE HABBIKOB Y4EOHOH, IPOEKTHO-
UCCJIEI0BATEIIbCKOM, TBOPYECKOM JEATEIbHOCTH IIPU BBIIOJHEHUHM WHAMBUAYAJIBHOIO IPOEKTA II0
XUMUY;

6 cghepe 300p06020 0Opasza HcusHU

— colutro/ieHHe paBui 0€30MacHOro 0OpaleHus ¢ BeleCTBAMU, MaTepUalaMiu 1 XUMHUUYECKUMHU
IIPOLIECCAMM; OKA3aHHUE NIEPBOM IMOMOIIM IPU OTPABIEHUAX, 0KOrax U JPYTUX TPAaBMaX, CBA3AHHBIX C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYJOBAHUEM.

Conep:xxanue
yueOHOro npeamera «Xumus» (0a3oBblii ypoBeHn), 10 kiacc
(35 yacos, 1 yac B Hee110)

IHoBTOpeHNe U 00001IeHHe 3HAHUH IO KypCYy XUMHMH 9 Ki1acca (2 yaca)

Baxueiine XMMHUYECKHE MOHATHSA. XMMHYECKHN 37eMeHT. [IpocThie M ClIOkKHBIE BELIECTBA.
Annorponusi. AMdotepHocTh. CTpoeHHe aToMa. XapaKTepHCTUKa JIeMeHTa 1o nojoxenuto B [ICXD
JAW. MenneneeBa. Buapl XuMHUYeCKOM CBSI3U. DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIEHHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Bxoonaa konmponvnas paboma no Kypcy xumuu 9 Knacca.

Tema 1. Ilpenmer oprannyeckoii xumuu. Teopusi cTpoeHHs1 OPraHUYecKux coeauHenunii (4
yaca)

[losiBieHne W pa3BUTHE OPraHUYECKONM XUMHH Kak Hayku. [Ipenmer opraHM4Yeckold XHMMHH.
MecTo 1 3HaUEHHE OPraHUUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAyK. XMMHUYECKOE CTPOEHUE KaK
HOPSAJOK COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJleHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUU
CTPOEHHUSI OPraHWYECKUX COCAUHEHWH. YTIIEpOIHBIN CKEIEeT OpraHMYecKod MosekyJbel. KpaTHocTh
xumuueckon cBs3u. [lonstue o romosormm u romosorax. Mzomepus u mzomepsl. IIpuHIMIBL
KJIacCU(UKALMU OpraHUYecKuXx coenrHeHud. Cuctemarnyeckas MeXAyHapoAHas HOMEHKJIAaTypa U
NPUHIUIB 00pa30BaHMs Ha3BaHUH OpPraHUYECKUX COeIUHEHHN.

Haxoxnenvne MosekynspHOW (GOpMyIJibl OpPraHMYecKOro BEIIeCTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM JIEMEHTOB, BXOSLINX B €r0 COCTaB.

Jemoncmpayuu. BuneodparMeHTsl, ciaiiibl ¢ HW300paKeHUSIMU XMMHUYECKOH sabopaTopuu,
NPOBEIEHUS XUMHMUYECKOro JKcrepuMmeHTa. IlnaBnenue, oOyriauBaHMEe M TOPEHHE OpPraHUYECKHX
BeniecTB. Mojiean MOJIeKyJl IpecTaBUTeNel pa3InyHbIX KIACCOB OPTaHUYECKUX COeTMHEHUH.

Jlabopamopuuwiit oneim Nel. OnpeneneHue 31eMEHTHOTO COCTaBa OPTraHMUYECKUX COSIUHEHUN.

Jlabopamopnuwtii onvim Ne2. I3roToBieHrne MOJEIEH MOJIEKYJT OPTraHUYECKUX COSTUHEHUM.

Tema 2. YriieBoa0poabl U UX NPHPOAHbIE HCTOYHUKH (10 YacoB)

Ankanbel. Cmpoenue monekyivl memana. I'omomormdyeckuil psja  ankaHoB. ['omosoru.
Homenknarypa. M3omepus yriaepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX CBOMCTB.
XuMHYeCKHE CBOWCTBAa (Ha MpHUMEpPE METaHa U 3TAaHA): PEAKLUM 3aMEIleHUs (rajJoreHUpOBaHUE),
JETUAPUPOBAHMS KaK CIOCOOBI MOJY4YEHHs BaXHEHWIIMX COEAMHEHUII B OPraHMYECKOM CHHTE3€.



['openne MeraHa Kak OJWH W3 OCHOBHBIX HCTOYHMKOB TEIUIa B TMPOMBIIUIEHHOCTH M OBITY.
HaxoxzaeHnue B mpupoie ¥ IpUMEHEHUE alIKaHOB. [lonsamue 0 Yyukioaikauax.

Aunkenbl. Cmpoenue monekynvl smunena. l'omonoruueckuid psia ankeHoB. Homenkiarypa.
H30oMepus yriiepogHOro CKelieTa W MOJIOKEHUS KPATHOW CBSI3U B MOJIEKYJE. XUMUYECKUE CBOMCTBA
(Ha mpuMepe STUJICHA): PEaKIUU MPUCOENUHEHUs (TaloreHUpOBaHUE, uopuposanue, TUApATALUS,
2udpocanoeenuposanue) Kak crocod moiydeHus (yHKIMOHAJIBHBIX MPOM3BOIHBIX YIJIEBOJIOPOIOB,
ropenus. [loaumepusanus STuieHa Kak OCHOBHOE HAlpaBJeHHE ero hcrosb3oBanus. [lonuaTuien kak
KPYIHOTOHHAXHBIA IPOAYKT XMMUYECKOI0 IPOM3BOACTBA. [IpuMeHeHne sTuieHa.

Ankanuensl U kayuykd. Ilonsarue o0 ankagueHax Kak yIJeBOAOpOJax € ABYMs JIBOMHBIMU
cBsizamu. [lomumepuzamus nuBuHMia (Oyraguena-1,3) kKak cmoco® TMOMy4eHHUS CHHTETUYECKOTO
Kayuyka. HaTypaibHbIii U CHHTETHYECKUH Kayuyku. Bynkanuzauus kayuyka. Pesuna. [Ipumenenue
KaydyKa U pE3UHBI.

Ankunbl. Cmpoenue monekynvl ayemunera. 1'omonornyeckui psj ankuHoB. Homenkiarypa.
H30oMepus yriiepogHOro CKeJieTa W MOJIOKEHHUS KPATHOW CBSI3U B MOJIEKYJE. XMMUYECKUE CBOMCTBA
(Ha mpuMepe aleTUJIeHa): peaklUyu MPUCOCTUHEHHS (TaJOreHUPOBAHUE, 2UOpUpPOsaHUe, TUApATAIIHS,
2UOPO2ano2eHUpo8aHUe) Kak Criocod MoayyeHHs MOJIUMEPOB U IPYTUX MOJIE3HBIX TPOAYKTOB. ['opeHue
aleTHJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYpPHOTO TIUJIAaMEHU JUIS CBapKH U PE3KH METaJUIOB.
[IpuMeHeHue aneTuiieHa.

Apenbl. beH305 Kak Mpe[CTaBUTENh APOMATUYECKUX YTIEBOIOPOAOB. Cmpoenue MoneKyivl
Oenzona. XvMHUYECKUE CBOMCTBA: peaklMM 3aMelleHusl (rajJoreHupOBaHUE) KaK CHOco0 IMOIyd4eHUs
XUMHYECKHX CPEJICTB 3allUThl PACTCHUU, MPUCOSAMHEHHs (TUIPUPOBAHME) KaK [OKA3aTeIbCTBO
HeNpeeNbHOro Xxapakrepa 6enzona. Peakuus ropenus. [Ipumenenue 6ensona.

XuMusa u sHepretuka. [IpupomHble MCTOUYHUKH YriaeBOAOPOAOB. [IpupomHBI U MOMyTHBIH
He(TSAHOW Ta3bl, UX COCTaB M Ucmnoib3oBaHue. CocraB HepTH U ee mepepadborka. HedrempoyKTsl.
OxrtanoBoe wuuciao OenszuHa. OxpaHa OKpyxarwomiei cpeasl mnpu HedrenepepaboTke U
TpaHCIIOPTUPOBKE HedTenpoaykToB. KaMmeHHbI yronb u crnocodbl ero nepepadbotku. KoxcoBanue
yIis. AbTepHATUBHBIE HCTOYHUKH SHEPTHUH.

Haxoxnaenne MonekyasipHON (GOpMyJIbl OPraHUYECKOr0 BELIECTBA 110 MPOAYKTaM CrOpaHMsL.

Hemoncmpayuu. I'opeHne MeTaHa, STWIEHA, aueTwieHa. OTHOLIEHME MeTaHa, ATHIICHA,
aneTwyieHa U OeH3ola K pacTBOpY IepMaHraHara kKaiauss u OpomHoi Boje. Ilomydyenue stuneHa
peaxiueit qeruaparaiyy dTaHoja, alleTHiIeHa — THAPONIN30M KapOuaa Kaiblus. Paznoxkenue kaydyka
IIpU HarpeBaHWHU, HCHBITAHUE TMPOIYKTOB pa3IOKEHUs Ha HenpeaenbHocTh. Komnekuus o0Opasnos
HeQTH U HEPTENPOTYKTOB.

Jlabopamopuwiit  oneim Ne3, OOHapyXeHHWE HEMPEACIbHBIX COCIWHEHUH B JKHUIKHX
HePTENpOoayKTax.

Jlabopamopubwtit onvim Ne4. TlomydeHne U CBOWCTBA alleTUIICHA.

Jabopamopusiii oneim  Ne5. O3znakomieHue ¢ koutekiuedl «HedpTs u mpoaykTer eé
nepepadboTK».

IIpomesrxcymounaa konmpoavnasa paboma 3a 1 noayzooue.

Tema 3. Kuciopoacoaepxamnue opranndeckue coefuHeHus (8 4acon)

Cnuptel. Knaccudukanus, HOMEHKIaTypa, H30Mepus CIOUPTOB. MeTaHON M 3TaHON Kak
NPEeCTaBUTENN MPEAETbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUECKHE CBOICTBA (Ha IMpUMepe MeTaHoJa
U 9TaHOJIA): B3aMMOJCICTBHE C HAaTPHUEM KaK CINOCOO YCTAHOBJIEHMS] HAIUYUS TUAPOKCOTPYIIIIHI,
peakius ¢ rajJoreHOBOJIOPOJaMH KaK CIIOCO0 MOy4eHHUs] pacTBOPHUTENEH, AerHapaTanus Kak cnocod
MOJTy4yeHusl dTWiIeHa. Peakuus ropeHus: CoupThl Kak TOIUMBO. [IpuMeHeHne MeTaHoja M 3TaHOIA.
DU3NOIOTUYECKOE JEHCTBUE METAaHOJIA M JTAaHOJA HAa OpPraHU3M YeJOBEKa. OTWIEHITIMKOIb U
[JIMLEPUH KakK MPEeACTaBUTENH MpeJelIbHbIX MHOIOATOMHBIX CHHMpTOB. KauecTBeHHas peakius Ha
MHOT0aTOMHBIE CIIMPTHI U €€ NPUMEHEHNE JJIs1 pacllO3HaBaHUs INIMIIEPUHA B COCTaBE KOCMETHUECKHUX
cpencts. [IpakTnueckoe NpuMEHEHUE STUIICHITIMKOIIA U TIULICPUHA.



®enon. CrpoeHue MoJekynbl (eHona. Bsaumnoe 6nusHue amomos & MojeKyne @eHoua.
Xumuueckue ceotlicmea: 63aumooeticmsue ¢ Hampuem, 2uopokcuoom Hampus, opomom. Ilpumenenue
deHnona.

Anpaeruapl W KeTOHBL. Metanans (dopManpaerua) W dTaHAlb (aleTalbIeTH]) Kak
IPEJICTAaBUTENIN TPEAeNbHbIX alblerujoB. KadecTBeHHblE peakIUu Ha KapOOHUJIBHYIO TpYIILy
(peakuus «cepeOpsHOTO 3epKajay, B3aumoaeicTere ¢ ruapokcuom meau (I1) u ux npuMenenue s
OoOHapy»XeHHUsI TpeAeNbHbIX albJETHJ0B B MPOMBIIUICHHBIX CTOYHBIX BOAAaX. T[OKCHYHOCTBH
anpaeruaoB. [Ipumenenue Gopmanbaernaa u aneraibIeruia.

KapOoHoBbIe KHCIOTBI. YKCyCHasi KHUCJIOTa KaK IMPEACTaBUTEIb MPEIeNIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XHMHYECKHE CBOWCTBA (HAa MpUMEpPEe YKCYCHOHW KHCIOTHI): PEAKIUH C
MeTaJlJIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSIMH U COJSIMH KakK IOJATBEP)KIEHUE CXOJICTBA C
HEOpPraHMYECKUMH KHcIoTaMH. Peakuusi sTepudukanyy Kak croco0 MOIy4eHHUs! CIOKHBIX 3(UpPOB.
[Tpumenenue ykcycHoil kucioTsl. [lpencraBienre o BRICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxnbsle 3¢upsl u xupbl. CiokHbIE 3(UPH KaK MPOIYKTH B3aUMOACHUCTBUS KapOOHOBBIX
KUCIOT co crnuptamu. [IpuMeHeHHe CIOXHBIX J(QUPOB B MNHUIIEBOM U  mapdroMepHOn
MPOMBINIICHHOCTH. JKHUpBI KakK CIOXKHBIE S(QUPHI TIUIEPHHA W BBICIIUX KapOOHOBBIX KHCIIOT.
PactuTenbHble U )KMBOTHBIC KUPBI, X cOCTaB. Pacro3HaBaHue pacTUTENbHBIX KUPOB HA OCHOBAHUU
UX HelpenenbHoro xapakrepa. [IpumeHenue xupoB. I'maponu3 win OMbUIEHHE XHUPOB Kak CIIOCOO
MPOMBIIIICHHOTO TOJyYeHHUsl COJiel BBICHIMX KapOOHOBBIX KHCIOT. MBIIA Kak COJIM BBICHIMX
KapOOHOBBIX KHCIIOT. MOOIINE CBOHCTBA MBLJIA.

VYrnesoabl. Knaccuduxarnus yrieBogoB. HaxoxaeHuwe yrieBofoB B mpupoje. [Jroko3a kak
anbaerunocnupt. bpoxenue rimokossl. Caxaposa. [uoponus caxaposvl. Kpaxman u 1eui0103a Kak
OHMOJIOTHYECKHE MOIUMEPhl. XMMHUYECKHUE CBOICTBA KpaxMalia U IEJITI0I03bI (THAPOIN3, KaueCTBEHHAs
peakius ¢ Mo0M Ha KpaxMall U €€ IPUMEHEHHUE JIsl OOHAPYKEHHUS KpaxMalia B IMIPOIYKTAX MUTAHMUS).
[Tpumenenue u Ouojoruueckas poib yriaeBoaoB. [ToHsaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aI[eTaTHOT'O BOJIOKHA.

Jlemoncmpayuu. OxkuciieHne crnupra B anpieruja. KauecTBeHHas peakuus Ha MHOTOATOMHBIE
criupthl. Komnekuus «KameHHbIN yroab». Komnekuus npoayKToB KOKCOXMMUYECKOTO MTPOU3BOJICTBA.
PactBopumocTh (eHona B Bojae mpu OOBIYHON TemmepaType W MpU HarpeBaHuu. KauecTBeHHBIE
peakiuu Ha (¢deHon. Peakuus «cepeOpstHOTO 3epKajiay albIerHioB M TIIOKO3bl. OKHCIICHHE
aNbJIETHIOB U TIIOKO3bl B KHUCIOTHI ¢ momoiibio ruapokcuna meau (II).KauectBennas peakuus Ha
kpaxmain. Komnexknus s¢upnbix macen. Komnekuus mmactMace w1 u3aenud u3 Hux. Komneknus
MCKYCCTBEHHBIX BOJIOKOH U WU3/I€NIUN U3 HUX.

Jlabopamopuuwiit oneim No.6. CBOWCTBA STUIIOBOTO CIIHPTA.

Jlabopamopuuwiit oneim Ne7. CBOWCTBA IIUIEPHUHA.

Jlabopamopuuwtit oneim Ne§. CporicTBa popmabaerua.

Jlabopamopnuuii onvim Ne9. CBolicTBa yKCYCHOM KUCIIOTBI.

Jlabopamopnwtii onvim Nel(). CBoMiCcTBa )KUPOB.

Jlabopamopnutii onvim Nell. CpaBHEHHNE CBONCTB pacTBOPOB MblIa U CTUPAJILHOTO MOPOLIKA.

Jlabopamopnwiii oneim Nel2. CBOWCTBA TJIFOKO3BI.

Jlabopamopuuwiit oneim Nel3. CBoiicTBa Kpaxmadia.

Tema 4. A3oTcoaep:kaiiue opranudeckue coequHeHus: (5 4acon)

AMuHBIL. MeTWIaMMH KakK TpeACTaBUTeNb anu(aTUyecKuX aMHMHOB U aHWIMH — Kak
apoMaTH4eckux. OCHOBHOCTh aMUHOB B CPaBHEHMM C OCHOBHBIMU CBOMCTBAaMH aMMHaka. AHWIMH U
€ro cBoicTBa (B3aMMOJEHMCTBHE C COJSIHOW KUCIOTOM M OpomHON Bojaol). Ilomydenue aHuinHa 1o
peakuuu 3unnHa H.H. [Ipumenenne anunmHa.

AmuHOKHCTOTEI W Oenku. CocTaB W HOMEHKIATypa. AMHMHOKHCIOTHI Kak amOTepHbIe
opranudeckue coenuHeHus. [lentunnas cBsa3b. buonornueckoe 3HaueHHe o-aMUHOKHCIOT. O6macTu
INPUMEHEHHUs aMUHOKMCIOT. benku kak mpupoiHsle Ouononumepbl. CocTaB UM CTpOCHHE OENIKOB.
XUMHUECKUE CBOMCTBa O€NKOB: THAPONM3, AeHaTypauus. OOHapyxkeHHEe OENKOB MpH MOMOIIU



KayeCTBEHHBIX (I[BETHBIX) peakuuil. [IpeBpaimienuss OenkoB MUKW B opraHusme. buonoruueckue
¢dyHKIHU OENKOB.

HyxnennoBbie kucinoTsl. HykJIeMHOBBIE KMCIIOTHI KaK NOJUHYKIEOTHAbI. CTpOEHUE HYKICOTHIA.
PHK u IHK B cpaBHenun. MIX posib B XpaHeHUH U Niepeaaye HaclIeACTBEHHOW HH(POPMALIUH.

Unentudukanuss OpraHUYECKUX COCOUHEHUH. [eHemuueckas c6A3b Medcoy Klaccamu
opearuveckux coeourenui. TUTBI XUMHUYECKUX PEaKIIUii B OPraHUYECKON XUMUH.

Pewenue 3aoau no opeanuueckou xumuu. Penienue 3agad Ha BBIBOJ (POPMyJIbI OpraHUYECKUX
BEIECTB 110 MPOIYKTaM CrOpPaHUsl U MACCOBBIM JIOJISIM 3JIEMEHTOB.

Jemoncmpayuu. B3anMoneicTBUE aMMHMaka M aHWIMHA C COJIIHOM KHUCJIOTOM. Peakums
aHWIMHA C OpoMHOUW Bojoi. JlokasarenbcTBa Hamuuus (PYHKIMOHAIBHBIX TPYIMI B PACTBOPAX
aMUHOKHUCIIOT. PacTBopeHne u ocaxieHue OenkoB. L[BeTHble peakuuu OenkoB. ['opeHue nruybero
nepa u mepcraHo HuTku. Moaens monekynsl JJHK. Ilepexoasl: 3TaHON — 3TUIIEH — TUJIEHTJIMKOIb
— stuneHrnukosaT Meau (I11); aTanon — sTaHanp — 3TaHOBask KUCIIOTA.

Jlabopamopnutii onvim Ne.14. CoiicTBa OEIKOB.

Ilpakmuueckan paboma Nel. inentudukaryisi OpraHu4ecKiuX COeTMHEHUH.

Tema 5. Xumust u 061mecTBo (6 4acoB)

®epmenThl. DepMeHTH Kak OMOJIOTHYECKUE KaTaTu3aTophbl OSNKOBOW Mpupoabl. OcoOeHHOCTH
dbynkuonupoBanus pepmeHTOB. Posib hepMEHTOB B KU3HEACATEILHOCTH KUBBIX OPTaHU3MOB.

Buramunsl. Iloustue o Burammuax. PamumonansrHoe nuranue. Ilumesnsie mo0aBku. OCHOBEI
MUIIEBON XUMUU.

["'opmownsl [ToHsATHE O TOPMOHAX KaK TYMOPAJIbHBIX PETYJIATOPAX KU3HEAEATEIbHOCTH.

Inacmmaccor u 6onoxua. llonumepusanus W TMONMKOHJEHCAIMS Kak CIOCOOBI IMONTYYCHHUS
CUHTETHYECKUX BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. [Tonyuenune HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COSMHEHUM XUMHUYECKON MoauduKaIeil mpupoaHbiX noiaumepoB. CTpoeHue
MOJIMMEPOB: JTMHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonsstTne o muactmaccax. TepmonacTHUHbE M TEPMOPEAKTHBHBIE NOJAUMEpPBI. OTIENbHbBIE
IPEJICTABUTENIN CUHTETUYECKUX U HUCKYCCTBEHHBIX IOJMMEPOB: (heHondopManbIeruiHble CMOJIBL,
HNOJMBUHUIIXIIOPU, Te(IIOH, LEITYIOU]I.

[TonsiTe 0 XMMHUYECKUX BOJOKHaX. HaTypasibHble, CHHTETUUYECKHE U NCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus v OTAeNbHBIE MPEICTAaBUTENIN XMMHUYECKUX BOJIOKOH: aleTaTHOe (TpualeTaTHBIN
TIEJIK).

Xumus u 3n0poBbe. JlekapcTBa, (pepMeHThI, BUTAMHUHBI, TOPMOHBI. [IpoGiieMsbl, CBsA3aHHBIE C
IPUMEHEHUEM JIEKapCTBEHHBIX NpenapaToB. BpeaHble NpuBBIUKM UM (DAKTOpBI, pa3pyllaromine
310pOBbe (KypeHHe, YIOTpeOIeHNe alKoToJis, HAPKOMAHUS ).

Jemoncmpayuu. Kosekuusi mnjgacTMacc, CHUHTETUYECKHMX BOJIOKOH M U3JEIMH U3 HUX.
PaznoxeHnne nepokcua Boa0poia C MOMOILBIO MPUPOAHBIX OOBEKTOB, COJEpKAIUX KaTalazy(Chlpoe
msico, cbipoit kaprodensb). Komnekmus CMC, conepxammx sH3uMbL. HWcnbitanue cpeast CMC
UHANKATOpHOUW Oymaroi. Kounmekius BUTaAaMHHHBIX IpemapaToB. VcmbITaHue Cpeasl pacTBOpa
aCKOpOMHOBOW KHCIOTHI MHAMKATOpPHOM Oymaroi. McmbplTaHue anTe4yHOro mpernapara MHCYJIMHA Ha
0eoK.

Jlabopamopuuwtit oneim Nel5. 3nakoMcTBO ¢ 00pa3amMu MIACTMAcC, BOJIOKOH M Kay9IyKOB.

Ilpakmuueckan paboma Ne2. Pacrio3HaBaHME I1JJaCTMACC U BOJIOKOH.

Ilpomesricymounaa ammecmayua no Kypcy xumuu 10 knacca.

Conep:xxanue
yueOHOro npeamera «Xumus» (0a3oBblii ypoBeHn), 11 kiacc
(35 yacos, 1 yac B Hee110)

IToBTOpeHue u 0000IeHNe 3HAHUI MO Kypcy xumuu 10 kiaacca (2 yaca)
OCHOBHBIE TIOJIOKEHHUS TCOpHUU CTPOCHUA OPraHUYCCKHX BCIICCTB. T'omosorust 1 romoJiory.
N3omepus u wuzomepsl. [lpaBuna nHomeHknatypsl MIOITAK. OcHOBHBIE KIIacChl OpPraHUYECKUX



COCMHEHUHN, WX CTPOEHUE, TOJIydEHHE M CBOWCTBA. ['‘eHeTHMYeckas CBA3b MEXKIY KiaccamMu
OpraHMYecKUX coeanHeHui. HaxoxxaeHne MonekyIsspHOi (opMyJibl BEIIecTBa MO MAacCOBOM 10U U
MIPOIYKTaM CTOPAHHUSL.

Bxoonaa konmponvnaa paboma no Kypcy xumuu 10 knacca.

Tema 1. Ilepnoauyeckuii 3aKoH U cTpoeHne aToma (3 yaca)

CoBpeMeHHass MOJelb CTPOEHUs aroma. Sapo aroma: HPOTOHBI U HEWUTPOHBL. M30TOmBI.
DNEeKTPOHBI. JJEKTpOHHAas 000704YKa. DHepreTudeckuid ypoBeHb. OpOuTamu. DJIEKTPOHHAS
KoH(urypauus aroma. Pacrnpenernenue 3JI€KTPOHOB IO SHEPreTUYECKUM YPOBHSM M OpOUTAIISM.
Ocnosrnoe u 8030ydcoennvle cocmosinus amomos. Kimaccupukaryss XaMUYECKUX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOEHUS SHEPTETUUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

Ilepnonnueckas cucrema xumudeckux siaeMeHToB .M. Menneneesa. [lepuoaudeckas cucrema
J.W. MenneneeBa kak rpaduueckoe orodpaxenue Ilepuoanueckoro 3akoHa. Paznuunbie BapraHThI
[lepronueckoit CUCTEMBI.

Otkpeite JI. W. MengeneeBbiM Ilepuoanyeckoro 3akona. Ilepuonuueckuii 3akoH B
dbopmynuposke J.M. MenneneeBa. CoBpemennas dopmynupoBka Ilepuogudeckoro 3akoHa.
O®usnyeckunt cMmbica Ilepuonnueckoro 3akona JI.M. MenneneeBa. IIpuuuHBI M 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB AJIEMEHTOB M UX COCIMHEHUH IO MIEPUOAaM U FPyIIaM.

Jlemoncmpayuu. Paznmuunsie popmel [leproandeckoit cuctemsr JI.M. Menaeneena.

Tema 2. Ctpoenue BemectBa (10 yacos)

DJNIeKTpOHHAs MPUPOJA XUMHUYECKOM CBS3U. ODJIEKTPOOTPULIATETLHOCTh. Buapl Xumudeckoi
CBs3M (KOBAJICHTHAs, MIOHHAs, METAJJTMYECKasi, BOJIOPOAHAs) 1 MEXaHU3MbI ee oOpa3oBanus. [lonsrue
0 KOBaJIeHTHOHN cBs3u. KoBaneHTHas moisipHas M HenoJisipHasl cBaA3M. MoHHas Xumuueckasi CBSI3b.
Karuons! u annonsl. Meraminueckas XUMHUECKast CBS3b.

ArperaTHble COCTOSIHMSI BemlecTBa. ['a3pl. 3akoH ABoraapo uis ra3oB. MousipHbli 00beM
ra3o00pa3HbIX BelecTB (MpH H.y.). Kuakoctn. MuHepaabHbIe BOJBI.

BonoponHas cBs3p Kak 0COOBIM ciyyall MEXMOJEKYJISIPHOTO B3auMoOJEHCTBUSA. MexaHusm ee
o0pa30oBaHUs U BIMSHUE Ha CBOMCTBAa BEILECTB. BHYMPUMONEKYIAPHAA B000POOHAs C6A3b U ee
buonoeuueckas poius.

Kpucmannuueckue u amopghuvie sewecmea. TUNBl KPUCTAIUIMUECKUX PENIETOK (aToMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJUIMYECKasi). 3agucumocmes u3udeckux ceolicme eeujecmsea om muna
Kpucmannudeckou peutemku. IIpuaMHBI MHOr0OOpa3usl BEIIECTB.

Uucrele BemecTBa U cMecu. ['oMoreHHble U rereporeHHble cMecu. MaccoBast 1 oObeMHasi 107U
KOMIIOHEHTOB B cMecH. MaccoBas 10 ipuMeceid. PactBopsl. Memunnvie pacmeopbi.

Hucnepcubie cucteMbl. Knaccudukanus aucnepcHbIX cucteM. [lowsamue o xornoudax (30.u,
eenu).

Jemoncmpayuu. Monenb KpUCTaUIMYECKON pemeTKy xyuopuaa Hatpus. OOpa3ibl MUHEPAIOB C
VMOHHOM KPUCTAJNINYECKON PEIIETKON: KalblUTa, ranTa. Moenu KpUCTAIUIMYECKUX PEIIETOK «CyXO-
ro gpaa» (Wau wozda), anMasa, rpadura (wm kBapma). Moaens MossipHOro oObeMa razoB. Tpu
arperaTHbIX COCTOSHHSI BOJBL. O6pasyvl paziuyHulX OUCNEPCHLIX CUCMEM: IMYAbCUll, CYCHEeH3Ul,
aspo3soneu, 2enet u 3071el.

Jlabopamopuwviit oneim Nel. OrnipenenieHHEe CBOMCTB HEKOTOPBIX BEIIECTB HAa OCHOBE THIIA
KPUCTAJUIMYECKON PEHIETKH.

Jlabopamopuwiit onvim No2. )KecTKOCTh BOJBL. Y CTpaHEHHUE )KECTKOCTH BOJIBI.

Jlabopamopnwtii onvim Ne 3. O3HaKOMJIEHUE C MUHEPAIIBHBIMU BOJIAMH.

Jlabopamopuuiit onvim No4. O3HaKOMIIEHHE C JUCTIEPCHBIMH CUCTEMaMHU.

Ilpakmuueckasa paooma Nel. Ilonydenue, cobnpaHue U paclio3HaBaHKE Ta30B.

Ilpomesrxcymounaa konmponvuas pavoma 3a 1 nonyzooue

Tema 3. Xumuueckue peakuun (19 yacon)



Xumuyeckue peakuuu. Knmaccudukamuss XMMHUYECKMX peaklIMi MO pa3IMYHBIM MPHU3HAKAM.
Peakuuu coenrHeHus, pa3oKeHUs, 3aMeIIeHUs 1 0OMeHa. [ OMOTeHHBIE 1 TETePOTeHHBIC PEAKIUH.

TennoBoit  3h(dEKT XUMHUYECKMX  peakIui. DK30- MW OHIOTCPMUYECKHE  PEAKIIHH.
TepmoxuMuueckre ypaBHEHHs. Pacder kojiMuecTBa TEIUIOTHI MO TEPMOXHMMUUYECKHUM YpPABHEHUSIM.
PacueTs! TermoBoro 3¢ dexra peakiuu.

CKOpOCTh peakIMM, €€ 3aBUCUMOCTh OT pa3lIW4HbIX (HAKTOPOB: MPHUPOJBI PEATUPYIOLINX
BEIIECTB, KOHIEHTPALMU pEarupyrolMx BEIIeCTB, TEMIepaTyphl, IUIOMIATUM PEaKIHOHHOU
IOBEPXHOCTH, HaNW4Msl Karaiau3atopa. Poib Karanu3aropoB B NPUPOJAE U IPOMBIIIIEHHOM
IIPOU3BO/JICTBE.

OO6patumocThb peakiuii. OOpaTuMbie 1 HEOOpATUMbIE peaKIni. XUMHYIECKOE PAaBHOBECHE U €T0
CMeIlleHre MO/ AeHCTBUEM Pa3INYHbIX (DAaKTOPOB (KOHIEHTpAIUsl PEareHTOB UM MPOJIYKTOB PEeaKIIUH,
JlaBJIEHHE, TEMIIEpATypa) JUIsl CO3/IaHUs ONITUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUYECKUX IIPOLIECCOB.

Teopust ANEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOJIUTBI M HEIJIEKTponuThl. (CTeneHb
aNeKTposuTUueckod  auccouuanuu.  CuwibHble U cialOble  3JEKTPOJMUTHL.  YpaBHEHUS
ANEKTPONUTHYECKOM aucconranuu. Peaknmum B pacTBopax asnekTtponuToB. pH pacTtBopa Kak
MO0Ka3aTesb KUCIOTHOCTH CPEbI.

Kucnotsl B cBeTe TEOpUU 3NMEKTPOTUTHUECKON Aucconuanuu. O01ue cBOcTBa HEOPraHMUYECKUX
U opraHudeckux kucior. Cneyuguueckue ceoticmea a30mMHOU, KOHYEHMPUPOBAHHOU CEPHOU U
mypasvunoti  kuciom. OCHOBaHUST B CBET€ TEOPUU DIEKTPOJIUTHUECKOM TUCCOLMALMU, WX
KJaccuukanus u o0nme CBONCTBA.

Conmu B cBeTe TEOPUHM DJICKTPOIUTUYECKOM UCCOLMALMU, HMX KilaccuPuKamus u oOuume
CBOMCTBA. OJIEKTPOXUMHUYECKUNU PSAJ HANPSDKCHUM METAUIOB W €ro  HKCIOJb30BaHHME IS
XapaKTePUCTUKU BOCCTAHOBUTEIBHBIX CBOICTB METAJLIOB.

I'uaponns coneil. 3HaueHne TUAPOIH3A B OMOJIOTHYECKIX OOMEHHBIX IPOIIECccax.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakinu. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIN B
IpUpOJie, NPOU3BOACTBEHHBIX IPOLIECCAX U IKUZHEIACATENBHOCTH OpraHu3MoB. OKHUCIUTENbHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IIABHBIX M TOOOYHBIX MOATPYII (MEb,
JKeJe30) M HEMEeTaJJIOB: BOJOpOJA, KHUCIOpOJa, TajloreHOB, cephl, a3oTa, (ocdopa, yriaepoja,
kpemHus. Kopposust MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAILIIOB OT KOPPO3HUH.

DNEKTPOIN3 PACTBOPOB U PACIUIABOB. [Ipumenenue 21eKmpoau3a 6 npOMblUUIEeHHOCIU.

Pemmenne 3a1ay o XuMU4eCKUM ypaBHeHHsM. Pacuer maccel (00bemMa, KOTMYECTBA BEIIECTBA)
IPOJYKTOB PEAKIUH, €CJIN OHO U3 BELIECTB JIaHO B U30BITKE.

XvMHs B TIOBCEHEBHOHM kH3HU. Morwmue u yucTsamue cpeactsa. Cpedcmea 60pbOvl ¢
ObLIMOBLIMU HACEKOMBIMU. peneienmsl, uncekmuyuovl. CpeacTBa JIUYHOW THTHEHBI U KOCMETHKH.
[IpaBuna Ge3omacHOl pabOTHI C €IKUMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU
OBITOBOM XMMUHU.

XUMHS U CeNbCKOE X035HCTBO. MuHEpalnbHbIe U OpraHnueckue ynoopenus. CpercTsa 3aiuThl
pacTeHui.

Xumus B crpoutenbcTBe. Llement. beton. [logbop onTUMAalbHBIX CTPOUTEIHHBIX MAaTEPHUATIOB B
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BeKa.

XUMHUST U DIKOJOTUsl. XHMMHUUYECKOE 3arps3HEHUE OKPY’KaIoIIEeW Cpeapl M €ro MOCIEICTBHUS.
Oxpana rugpocdepsl, o4Bbl, aTMOchepsl, GI0psl U GayHbI OT XUMUYECKOTO 3arpsi3HEHNUS.

Jemoncmpayuu. IK30TEPMUUECKUE U DHIOTEPMUYECKHE XMMHUECKNE PEAKIIMU. 3aBUCUMOCTD
CKOPOCTH peaKIMM OT IPUPO/IbI BEIIECTB HA IPUMEPE B3aUMOAECUCTBUS PAaCTBOPOB PA3IUYHBIX KUCIIOT
OJIMHAKOBOM KOHIIEHTPALIMM C OJWHAKOBBIMM KyCOYKaMH (TpaHyjamMHu) LHMHKAa M OJUHAKOBBIX
KyCOUYKOB Pa3HbIX METAJIJIOB (MarHus, IIMHKA, jKeJie3a) C pacTBOPOM COJISTHOM KUCIOTHL. Pa3znoxkenue
MEepPOKCHUIa BOJOPOJa C TIOMOINBID HEOPraHWYECKHUX KaTalu3aTOpOB M TPUPOJHBIX OOBEKTOB,
coJiepKallnx Karanasy (Celpoe Msico, kKapTodens). McnbiTaHue pacTBOPOB 3JIEKTPOIUTOB U HEAIIEKTPO-
JUTOB HA MpeAMeT aucconuanuu. [Ipumepsl peaknuii MOHHOTO OOMEHa, WAYIUX C 00pa30BaHUEM
0CaJIKa, ra3a Wi BOJbl. XMMUYECKHE CBOWCTBA KUCIIOT: B3aUMOICHCTBHE C METaJlJIaMH, OCHOBHBIMU U
aM(pOTepHBIMH OKCHUIAMH, OCHOBAaHUSMHU, COJSIMH. XHUMHUYECKHE CBOWCTBA IIEIOYCH: peakius
HeNTpaan3anuu, B3aMMOACHCTBUE C KUCIOTHBIMU OKCHIaMH, COJIAMU. Pa3noxeHne HepacTBOPUMBIX B



BOJIC OCHOBAaHHMI MpH HArpeBaHUU. XHUMHYECKHE CBOMCTBA COJIEH: B3aUMOJICHCTBHUE C METAJLJIaMH,
KHCJIOTaMH, LIeJIoYaMHu, ¢ IpyTUMHU coiisiMH. ['uaponu3 kapobuna xanbuus. M3yuenue pH pactBopoB
TUAPOIU3YIOLIUXCS COJIEH. IIpocreiimue OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu:
B3aMMOJICHCTBHE IIMHKA C COJSHOW KHCIOTOM U kene3a ¢ cyibdarom wmemau (I). Monmens
3JIEKTPOJIU3EPA.

Jlabopamopuwviit onetm Ne5. lTlonyudeHue KucIopoAa pa3joKEHHEM IEpPOKCHIA BOJOpoJa C

nomouibio okcuaa mapranua (IV) u kamanaswl cvipoeo kapmogpens.

Jlabopamopnutii onvim Ne6. Peakuys 3amMenieHUs MEIU Kele30M B pacTBOpe cyibpaTra Menu

(1.

Jlabopamopuwiii onvtm Ne7. [lonydyeHue BOAOpOAA B3aWUMOJECUCTBUEM KHCIOTHI C I[MHKOM.

Jlabopamopnutii oneim Ne8. O3HaKOMIIEHHE C KOJUICKIIUEH METaJIIOB.

Jlabopamopuuwiit oneim Ne9. O3HakoMIIEHHE C KOJUICKIIMENH HEMETaJIOB.

Jlabopamopnwtii onvim Nel(). O3HaKkoMIIEHUE C KOJJICKIIUEH KUCTIOT.

Jlabopamopuuiit oneim Nel 1. TlonydeHue U CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUH.

Jlabopamopuuwiit oneim Nel2. O3HaKOMIIEHUE C KOJUIEKIIUEH OCHOBaHUIA.

Jlabopamopnutit onvim Nel3. O3HakOMIIEHHE C KOJUIEKIIMEH MUHEPAJIOB, COJAEPKAIINX COJIH.

Jlabopamopuuwiit oneim Nel4. VcibiTaHue pacTBOPOB KUCIIOT, OCHOBAHUM U COJIEH

WHIUKATOpaMH.

Jlabopamopuuwiit oneim Nel5. Paznuunble ciiyyau TUIPOJIA3a COJIEH.

Jlabopamopuutit oneim Nel6. ['naponu3 XJIOPUIOB U all€TaTOB IIETIOYHBIX METAJIIOB.

Ilpakmuueckan padboma Ne2. KauecTBeHHbIE peaKIIMU HA HEOPTAHUYECKUE BEIIECTBA U HOHBI.

Ilpakmuueckan paboma Ne3. ['eHeruueckas CBsS3b MEXAY KilacCaMM HEOPIaHUYECKUX
COE€IMHEHUI.

Ilpomesrcymounas ammecmavyusn 3a kypc xumuu 11 knacca.

OcHoBHOM (opMOH opraHU3alMKM y4eOHOTO Tpollecca SIBISETCsS KIACCHO-ypodHas cucrema. B
Ka4yecTBe JIOMOJIHUTENBHBIX (JOPM OpraHMU3aluu 00pa3oBaTeIbHOIO Mpolecca UCHOIb3YeTCsl cucTeMa
KOHCYJIbTAI[MOHHOM MOJIEP’KKH, WHIAUBUAYAIbHBIX 3aHITHH, caMOCTOsITeNbHAs padoTa ydaluxcs ¢
UCTIONIb30BAaHUEM COBPEMEHHBIX HWH(MOPMALMOHHBIX TEXHOJOTMH, a B JHHU KapaHTHHA WU
AKTHUPOBAHHBIX JIHEW — JIUCTAHIIMOHHAS (popMa 0OyUIEHHUSI.

®opMbl opraHu3auu 00yYeHHs: HHAUBHIyallbHasl, TApHAasi, TPYIIOBasi, HHTEPaKTUBHASI.

MeTtoibl 00y4eHuUs:

- [10 UICTOYHMKY 3HAHUM: CIIOBECHBIE, HATJISAHbIE, IPAKTUUECKHUE;

- 10 YPOBHIO TIO3HABATEIIbHOW AaKTUBHOCTU: MPOOJEMHBIN, YaCTUYHO-TIOUCKOBBIM,
00BSACHUTENBHO-UILTIOCTPATUBHBI;

- M0 MPUHLIMIY PACWICHEHHUS WU COCIUHEHHUS 3HAHUN: aHAJIMTUYECKUH, CHUHTETUYECKUH,
CPaBHHUTENBHBIN, 00001IatOIH, KIacCU(PUKAIMOHHBIM.

Texnonorun  0oOy4eHHs:  CHUCTEMHO-/EATEIbHOCTHBIM,  JMYHOCTHO  OpPUEHTHUPOBAHHBIMN,
nudepeHMpoBaHHBIN, TpobieMHo-nouckoBslid, MKT.

@opMBbI MPOBEPKU U OLIEHKH PE3yJbTAaTOB OOYUYEHUS: TEKYIIMH, MPOMEKYTOUYHbIH, UTOTOBBIN
KOHTPOJIb, B TOM YMCJI€ MPE3eHTAlllH, 3aIUTa TBOPUYECKUX, MPOEKTHBIX, UCCIE0BATEIbCKIX paldoT,
pedepatos.

CriocoOblI IPOBEPKHU U OLIEHKU PE3yJIbTaTOB O0YUYEHMs: KOHTPOJbHBIE U MPAKTUYECKHE PaOOTHI,
YCTHBIE 3a4€ThI, IPOBEPOYHbIE PAOOThI, UHTEPAKTUBHBIE 3aJaHUSI, TECTOBBIN KOHTPOJIb.

CpencTBa NMPOBEPKU M OLIEHKH PE3YJIbTaTOB OOyUEHUs: 3a4€THBIE BOIPOCHI, pa3HOYPOBHEBBIE
3a/laHus, 3aJJaHUsI KOHTPOJIbHBIX U MIPAKTUUYECKUX PA0OT, KIIFOYHU K TECTAM.

TemaTuyeckoe MIIaHMPOBaAHUE
10 k1acc

JlaGopaTopHbIe ONBITHI /
Ne OcHoBHBIE pa3aesibl KonuyectBo NpaKTHYeCKuX padot/
n/n 4acoB KOHTPOJIbHBIX Pa0oT




1. | [ToBTOpeHne M 000O0IICHHE 3HAHHW TIO 2 0/0/1
Kypcy xumun 9 kiacca

2. | Ilpenmer opranmueckoil xumuu. Teopwust 4 2/0/0
CTPOEHHS OPTaHUYCCKUX COCTHHCHUI

3.| YrueBogopoabl W MX  NPUPOJHBIC 10 3/0/1
HCTOYHHKH

4. | Kucnopojcoziepxaiie  OpraHU4ecKue 8 8/0/0
COCIMHEHHUS

5. | Azorcoaepkarye OpraHUYecKue 5 1/1/0
COCIMHEHHUS

6. | Xumus u 001IECTBO 6 1/1/1

UTOT0 35 15/2/3

TemMaTH4eckoe NJIAHUPOBAHUE

11 kaacc
JlaGopaTopHbIe ONBITHI /
Ne OcHoBHBIE pa3jeJbl KoimmuectBo NPaKTHYeCKUX padot/
n/n 4acoB KOHTPOJIbLHBIX Pa0oT
1. | [ToBTOpeHne u 00OOILICHUE 3HAHUI IO 2 0/0/1
Kypcy xumu 10 kiacca
2. | [lepuonnveckuii 3akOH H  CTPOCHHUE 3 0/0/0
aroma
3. | CtpoeHue BemecTBa 11 4/1/1
4. | XuMu4ecKue peaKiuu 19 12/2/1
HTOT0 35 16/3/3

IInanupyemsblie pe3yJbTaThl 00y4eHHS

B pesynbrare wusyueHuss ydeOHoro mnpenmera "Xumusa" Ha ypOBHE CpelHEro oOIuero
o0pa3zoBaHwus:

IlnanupyemMsble nNpeiMeTHbIE Pe3yJbTAThI

BbINYCKHUK HAYYUTCS

BI)II[yCKHI/[K MOJYYUT BO3MOKHOCTD
HAYIUTbHCH

e pacKphIBaTh Ha TMpPHUMEpPax poOJib XUMHH B
(GbopMUPOBaHUN COBPEMEHHON HAyYHOW KapTHHBI
MHpa ¥ B IPAKTUYECKON JACATEITHHOCTH YETIOBEKA;

e IEMOHCTPUPOBATh Ha IMpUMEpax B3aUMOCBS3b
MEXIy XUMHEH U JIPyTUMH €CTeCTBEHHBIMH
HayKaMu;

e pacKphIBaTh Ha MpUMEpax IMOJOKEHUS TEOPUU
xuMuueckoro crpoennsi A.M. Bytneposa;

e TIOHUMATh buzngecKuit CMBICIT
Ilepuoanueckoro 3akona .M. Menzneneesa u Ha
€ro OCHOBE OOBSCHATH 3aBUCHMOCTh CBOWCTB
XUMHUYECKHX DJIEMEHTOB U OOpa30BaHHBIX HMH
BEIIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

e OOBSCHATH MPHUUYMHBI MHOTOOOpa3vs BEIIECTB
Ha OCHOBE OOIUX MPEJCTAaBICHUH 00 UX COCTaBe
U CTPOCHUH;

e [IPUMEHSATH npaBuia CUCTEMAaTUYECKON
MEXIYHAPOJAHOW HOMEHKJIATYphl KakK CpeJICTBA

® MJUIIOCTPUPOBATH Ha MPUMEPAX
CTaHOBJICHUE U BOJIIOLIMIO OPraHUYECKON
XMMHH KaK HayKH Ha pa3IMYHbIX
HCTOPUYECKHX dTalax ee pa3BUTHUS;

® JCIOJb30BaTh METObI HAYYHOTO
MIO3HAHUS MPU BBINOJIHEHUH ITPOEKTOB U
y4e0HO-UCCIIe0BATEeNbCKUX 3a/1a4 MO0
W3YYEHUIO CBOMCTB, CIOCOOOB MOJTyUEHUS
U paclio3HaBaHUs OPraHUYECKUX BEIECTB;
e OOBACHATH MPUPOTY U CHOCOOBI
00pa3oBaHMs XUMHUYECKOU CBSI3H:
KOBAJIGHTHOH (TIOJISIPHOM, HEMOJISIPHON ),
WOHHOW, METAIUTMYECKOM, BOAOPOIHOM - C
LIEJIbI0 ONIPEAEIIEHUS] XUMUYECKON
AKTUBHOCTH BEILECTB;

® YCTaHaBJIMBAaTh I'€HETUYECKYIO CBA3b
MEXy KJIacCaMH OpraHMYeCKHUX BEIIECTB




pa3iuueHus W UIACHTHU(PHUKAIMM BEIIECTB IO MX
COCTaBY M CTPOCHUIO;

e COCTaBIISITh MOJICKYJSIPHBIE W CTPYKTYPHBIC
(bOpMyJIbI OPraHUYECKHX BEIIECTB KaK HOCUTEIICH
uH(pOpMallMK O CTPOCHUU  BEIIECTBA, €ro
CBOMCTBAaX W MPUHAICKHOCTH K ONPEICIICHHOMY
KJIACCY COCIMHEHU;

e XapaKTEepPH30BaTh OPTaHMYCCKHE BEIECTBA ITO
COCTaBy, CTPOCHHIO M CBOWMCTBaM, yCTaHABIUBATh
IPUYHMHHO-CJICICTBEHHBIC CBS3U MEX/Y JaHHBIMH
XapaKTePUCTHKAMU BEIIECTBA;

e IIPUBOJIUTH TMPUMEPHl XUMHYECKHX PEaKIIHH,
PaCKpBIBAIOIIUX XapaKTepHBIC CBOMCTBA
THIHYHBIX IpeICTaBUTENCH KJIaCCOB
OpPTaHUYECKHUX BEILIECTB c LIEJIBIO ux
UIEeHTU(DHUKAITIN A 0o0BsACHEHUI oOJactu
IPUMCHCHUS;

e IIPOTHO3MPOBATh BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKHX PEaKIMii Ha OCHOBE 3HAHMM O THIAX
XUMHUYECKON CBS3M B MOJIEKYJIaX PEarcHTOB M MX
PCaKIMOHHOM CIIOCOOHOCTH;

e UCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU W
XUMHYECKHUX CBOMCTBAx BEILIECTB JUISt
0C30MacHOTO NMPUMEHEHUS B  MPAKTUYCCKOU
JIEATEIHHOCTH;

e IIPUBOJIUTH IpUMEPBI MIPaKTUYECKOTO
UCIOJIb30BaHUS IPOAYKTOB MepepaboTKu HEPTU U
IPUPOJHOTO rasa, BBICOKOMOJIEKYJISIPHBIX

COCAMHEHUN  (MOMUATUIIEHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

e IPOBOJUTH  OMBITBI 10  PACHO3HABAHUIO
OpraHMYECKHX BEIECTB: TJIMLEPUHA, YKCYCHOM
KHUCTIOTBI, HEMNpeAeNbHBIX JKUPOB, TIIFOKO3BI,
Kpaxmana, O€JIKOB — B COCTaBe€ IHUIIEBHIX
IPOJYKTOB U KOCMETHYECKUX CPE/ICTB;

e BJIQJIETh IPAaBWJIAMHU M NpUeMaMH Oe30macHOU
paboThl ¢ XMMHUYECKMMH  BEIIECTBAMH U
1a00paTOPHBIM 000PYI0BaHHUEM;

e yCTaHaBIUBATh 3aBHCUMOCTh CKOpPOCTH
XUMHUYECKOU pPC€akuu U CMCHICHUA XUMHUYCCKOI'O
paBHOBECHsI OT PaA3IMYHBIX (PAKTOPOB C IEINBIO
OMpECACIICHNUA OIITUMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XUMHYECKHX MPOIIECCOB;

e IPUBOJUTH MPUMEPBHl THIPOJIM3A COJIEU B
MIOBCEHEBHOM KU3HU YEIIOBEKa,

e [IPUBOJUTH MIPUMEPBI OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX  pEaKUUHd B  IPUPOJE,
IIPOU3BOJICTBEHHBIX rporeccax u

KU3HEACSITEIIbHOCTH OPTaHU3MOB;
e IPUBOJUTH TMPUMEPHl XUMHYECKHX PpPEaKIIUi,

packpbIBalOmUX OOIMEe XUMHYECKHE CBOMCTBA

IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

111 000CHOBAHUS PUHIMITHATBHOM
BO3MOKHOCTH MOJTY4YEHHS OPTaHHYECKUX
COEIMHEHUH 3aJaHHOT'O COCTaBa U
CTPOCHHS;

® YCTaHABIHMBAThH B3aMMOCBS3H MEKITY
(dakTamu U TeOpUEH, IPUIUHON U
CIIC/ICTBHEM IIPH aHAJIM3€ MTPOOIEMHBIX
CUTYyalii 1 000CHOBAaHUH MPHUHUMAEMBIX
pelIeHnii Ha OCHOBE XMMHUYECKUX 3HAHUM.




e IPOBOJIUTH ~ pacyeTbl  HAa  HAXOXJCHUE
MOJIEKYJISIpHONT ~ (OopMyJibl  YIIIEBOAOpPOJA IO
IPOAYKTaM CTOpaHusi U IO €ro OTHOCHUTEIbHOMU
IUVIOTHOCTY W MACCOBBIM JIOJISIM  3JIEMEHTOB,
BXOJSIIMX B €r0 COCTaB;

e BJIQJICTh NpaBUIaMH O€30MacHOro oOpalleHus

C  €IKMMHM, TOPHYMMU U  TOKCUYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;
® OCYILIECTBIIATH TIOUCK XUMHYECKON

uH(pOpMAMK TI0 HAa3BaHUSM, HJICHTH(HUKATOpaM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

e KPUTHYECKH OIIEHMBATh M HMHTEPIPETUPOBATH
XMMHUYECKYI0 HHGOPMAINIO, COJEpXKaIlylocs B
COOOIEHHUAX CPEICTB MaccOBOW HH(MOpMAaLUH,
pecypcax  HHTepHeTa,  HAYYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAY4HOU
KOPPEKTHOCTH B IIEJISIX BBISBICHHS OIIMOOYHBIX
CyxaeHuii u  (GOpMHpPOBaHUS  COOCTBEHHOMU
HO3UIIH;

e IIPEACTABIATH IIyTH pEHICHUS TJI00ATbHBIX
npoOieM, CTOSIIUMX Hepell  YelOBEYECTBOM:
IKOJIOTHYECKUX, JHEPTeTUYECKHX, CBHIPHEBBIX, MU
POJIb XUMHH B PEIICHUU 3TUX MPOOIIeM




