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Pa6ouyas nporpamma kypca xumum 10-11 kiaaccsbl

IHosicHuTEeNLHAA 3aNIUCKA

Pabouast nporpamma o xumuu 1uist 10-11k1accoB coctaBieHa Ha OCHOBE:

®DenepalbHOTO KOMITIOHEHTA TOCYAAPCTBEHHOTO CTaHapTa CPEAHET0 00IIero 00pa3oBaHus MO0 XUMHH;
IIpuMepHOii IporpaMMBI CPEAHETO OOIIET0 00Pa30BaHMS 10 XUMUH;

ABtopckoii mporpammsl o xumuu O.C. I'abpuensHa.

VYuebHoro miaHa obpasoBatenbHOro yupexaeHus MbOY «'umuazust NoSy»

OenepallbHBIA  TIEpeYeHb  yYeOHWKOB, PEKOMEHIOBAaHHBIX (JAOMYyHIeHHBIX) MUHHCTEPCTBOM
00pa3oBaHUs K UCTIOIB30BaHUIO B 00pa30BaTENLHOM Mpoliecce B 00pa30BaTENbHBIX YUPEKICHHUAX, PEaTn3yIOINX
o0Opa3oBaTtesbHbBIE MPOrpaMMBbI 0011eT0 0O0pazoBanus Ha 2015-2016 y4eOHBIN TO.

JanHas mporpaMMa KOHKPETH3HUPYET COJepKaHHe CTaHAapTa, MaéT pacrupeielieHre y9eOHBIX YacoB II0
paszzmenaM  Kypca, TOCIENOBATENPHOCTh W3YYEHUS TEeM H paszfelioB C YYETOM MEXIPEIMETHBIX |
BHYTPUIIPEIMETHBIX  CBsI3C€H, JIOTMKH y4eOHOrO Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYarolmMXcs
oOpazoBarenpHOro yupexaeHuss MbOY «l'mmuazust Ne5 B mporpamme ompenenéH mnepedeHb JAEMOHCTPAIIHA,
abOPaTOPHBIX OMBITOB, MPAKTHYECKUX 3aHATHH W pacd€THBIX 3amad. [Iporpamma momuduIpoBaHa COTIIACHO
neiicTBytonieMy 6asucHoMy yueOHoMy TuiaHy. [lpu u3MeHeHnn nporpaMMbl 00beM CoJIepKaHusl HE YMEHBIICH H
COOTBETCTBYeT TpeOoBaHMsIM cTaHgapTa. KoHTpoib 3a ypOoBHEM 3HaHHMK OOYYAIOIIMXCS NpeaycMaTpUBacT
MIPOBEJICHIE CAMOCTOSITEIBHBIX, TPAKTHYECKUX, KOHTPOIBHBIX pabOT 110 TeMaM.

[Iporpamma xypca xumuu st oOywarormmxcs 10 — 11 kimaccoB 00IIe00pa3oBaTENIbHBIX YUPEIKACHUN
(aBTop O.C. 'aOpuensH) paccuuTaHa Ha 2 TOJa, KOTOpPbIC BKIOUAIOT 68 y4ueOHBIX 4acoB W3 pacuera luacs
HEIeITIO.

[Ipennaraemas nmporpaMmMa npeaycMaTprUBaeT CISAYIONIYI0 OpPraHU3aIIHIO TTpoliecca OOyIeHUS:

* 10 knace — 34 yaca

* 11 kaacc — 34 yaca

[Iporpamma peanusyercst Ha OCHOBe uctonb3oBanus Y MK, pekomennoBanueix MO:

YVVYYVYY

Hcnoandyembiii YMK:

1. Tabpuensn O. C. Xumus. 10 xnacc. ba3oseiil ypoBeHb: yueb. mns obmieodpasosat. yupexnenuit/ O.C.
labpuensu. — 7-¢ uzn., crepeotur. - M.: JIpoda, 2011.

2. Tabpuensn O. C. Xumus. 11 xnacc. ba3oBbiii ypoBeHb: yue0. jiis oOmeoopazosat. yupexaenuid/ O.C.
l'abpuensH. — 8-e uzn., crepeorur. - M.: Jlpoda, 2013.

3. Tabpuenan O.C. Ilporpamma Kypca xumun 11 8 — 11 kiaccoB 001eo0pa3oBaTeIbHBIX YUPEKACHUM, -
M.: poda, -2011 r,;

4. Xwumwmsa. 8-11 xmaccel: paboume nporpammbl mo ydeOHukam O.C. TlabpuensHa/ aprt.-coct. ['.H.
Macnaxosa, H.B. Cadponos. — Bonrorpan: « YUHUTEJIb», 2016. — 203 c.;

5. Koncmpyxmop pabouux npoepamm. Xumus 8-11 rnaccel. Pabouue npoepammor no yueonuxam O.C.
Tabpuensina: uzoamenvcmeo « V4UTEIby, 2014 2.

PaGouass mporpamma TO XHMHH COCTaBlieHa Ha ocHOBe @DenepanbHOrO KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHJapTa CpPeaHero oO0Iero oOpa3oBaHUs, MPUMEPHONW MPOTPaMMbl OCHOBHOTO
obmero o0Opa3oBaHUS 1O XUMUU U aBTOpckoil mporpammbel O.C.I'aOpuensHa, COOTBETCTBYIOIIEH
deneparbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHAapTa oO0IIero oOpa3oBaHUS WU JIOMYIICHHOW
MunucrepcTBoM oOpa3oBaHusi U Hayku Poccuiickoit @enepaunn (Paboune nporpammel k YMK O.C.
labpuensna. Xumwms. 8-11 wmaccel/ aBt.-coct. .M. MacnakoBa, H.B. Cadpono. — Bomnrorpan:
«YUUTEJIb», 2016. — 203 c.).

JlanHas mporpamma KOHKPETH3UPYET COJepKaHUE CTaHAapTa, MaéT pacupeneiecHue yueOHbIX 4acoB
[0 pas3fenaMm Kypca, MOCIEA0BATEIbHOCTh U3YUYEHUS TEM M PA3JCIIOB C YYETOM MEXIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOro Ipoliecca, BO3PAaCTHBIX ocoOeHHocTed ydwamuxcs. B
porpaMMe OmpeeNéH MepeueHb JEeMOHCTpAlMid, Ja00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHIATUU U
pacUETHBIX 3a7a4.

KoHTponp 3a ypoBHEM 3HaHUIOOyUYAIONIMXCS MPEIyCMaTPUBAET MPOBEACHHE CAMOCTOATEIbHBIX,
MPAKTUYECKUX, KOHTPOJIbHBIX padOT IO TEMaM.

HEJIUAU 3AJAYU YUYEBHOI'O ITIPEJMETA
I'nasnvie yenu cpeonezoobuiezo oopazosanus:
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* ¢opMupOBaHHE IIEIIOCTHOTO TIPEJACTABICHUS O MHPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUSX, YMEHUSX U CII0CO0ax NesTeIbHOCTH;

* NPHOOpPETEHHE OIBITA PA3HOOOPA3HOM JeSITEILHOCTH, OIBITA TIO3HAHUS U CAMOTIO3HAHUS;

* MOATOTOBKA K OCYILECTBICHHIO OCO3HAHHOTO BHIOOpa MHAMBUAYATbHON 00pa30BaTEIbHON WU
poeCCUOHATTLHON TPACKTOPHH.

Bonbioit Bkaa B TOCTHKEHUE TJIABHBIX LTI CpeqHero o0Iero o0pa3oBaHusi BHOCUT U3YUEeHUE
Xumuu, KOTOPOC NPU3BAHO ODecheuumn:

1) popMupoBaHHE CUCTEMbI XUMHUYECKUX 3HAHUH KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHOMN KapTHHBI
MUDA;

2) pa3BUTHE  JIMYHOCTH  OOYyYarOIIMXCs, HMX  HMHTCIUICKTyallbHOCE M HPAaBCTBEHHOE
COBEpPIICHCTBOBaHKUE, (OPMUPOBAHME Yy HHX TYMAHHCTUYECKAX OTHOIICHUH U 3KOJOTHYECKH
11€J1ec000pa3HOr0 MOBEJCHUS B OBITY M TPYAOBOW JACATEIBHOCTH;

3) BEIpaOOTKY y 00OyYarouXcsl MOHUMaHMs OOINECTBEHHON MOTPEOHOCTH B Pa3BUTHH XMMHH, a
Takke (POPMHUPOBAHKE Y HUX OTHOIICHHUS K XUMHUHU KaK BO3MOXHOU 00yacTv OyayIiel mpakTHIecKo
JeSITeTbHOCTH;

4) bopmupoBaHHEe YMCHHH O€30IaCHOTO OOpalieHHs C BEHICCTBAMH, HCIIOJIb3YEMbIMA B
MOBCEIHCBHOM JKU3HHU.

H3yuenue xumuu 6 cmapuieii wKojae Ha 0A3060M ypoGHE HANPAGIEHO HA OOCHIUIICEHUE C1E0YIOULUX

ueneii:

> OCBOeHHMe CHUCTEMbI 3HAaHHH O (yHIaMEHTAJIbHBIX 3aKOHAX, TEOPHUIX, PAKTaX XMMHUU HEOOXOIUMBIX IS
MOHMMaHU HAYYHOH KapTHHBI MUDA;

> OBJaJIeHHe YMEHUSIMH XapaKTepH30BaTh BELIECTBA, MAaTEPHAIbl U XUMHYCCKHE PEAKIHH, BBHITOJIHATH
nabopaTopHble DKCIIEPUMEHTHI, TMPOU3BOIUTH pacdeThl MO XHMHUYECKUM (opMylaM U ypaBHEHUSM;
OCYIICCTBIATL ITOUCK XUMHYECKOMN I/IH(bOpMaHI/II/I U OHLCHHMBATh €€ OOCTOBCPHOCTb, OPHUCHTUPOBATLCA U
MPUHUMATH PEIICHHUS B IPOOIEMHBIX CUTYaLUsX;

> pa3BUTHE I03HABATEIHLHBIX WHTEPECOB, WHTEJUICKTYANbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
CaMOCTOATCIBHOI'O HpI/IO6pCTCHI/I$1 XUMHUUYECKMX 3HAaHHM C HMCHOJIb30BaHHEM pa3In4YHbIX HUCTOYHHKOB
nHGOpPMaLUH, B IIPOLECcCe U3YUCHUS] XUMHUUECKOH HAyKU M €€ BKJIaZa B TEXHUYECKUH IPOrpecc LMBUIN3ALNH,
CJIOKHBIX Y IPOTHBOPEUYMBBIX IyTEN pa3BUTHS HJIEH, TEOPUI M KOHLENIMH COBPEMEHHON XUMUH;

> BocnuTanue yOSKIECHHOCTH B TOM, YTO XMMHSI — MOIIHBIA MHCTPYMEHT BO3JICHCTBUS HA OKPY>KAIOIIYIO
cpeay, U 4yBCTBO OTBETCTBCHHOCTH 3a MPUMCHCHHC IMOJTYYCHHBIX 3HAaHUU U YMCHI/Iﬁ MO3UTHUBHOM pOJin XUMHHU B
XKHU3HH COBPEMEHHOI'0 O0ILIEeCTBa, HEOOXOOUMOCTH XMMUYECKHA IPAMOTHOIO OTHOIIEHHSI K CBOEMY 3/I0POBBIO M
OKpY>Kalollen cpese;

> npuMeHeHHUe NOTyUYeHHBIX 3HAHUH M yMEHH JJ1s1 0€301MacHOT0 MCIOIB30BaHUS BEIIECTB U MAaTEPHAJIOB B
OBITY, CENbCKOM XO3SICTBE M Ha IPOU3BOJCTBE, PELICHMS NPAKTHYECKHX 3aJad B MOBCEAHEBHOW >KU3HH,
MpeNyNpexXICHUs SABICHUNA, HAHOCALIMX Bpea 370pPOBBI0O YEIOBEKA M OKpYXKarolled cpene, MpOBEICHHE
HCCIIEI0OBATENBCKUX PaboT, CO3HATENBHOTO BIOOPA MPOQECcCHii, CBI3aHHON ¢ XUMHEH.

Bknao yueonozo npeomema ¢ oocmuicenue yeneii cpeonezo 0ouyezo 00pa3o6anus

Cpennee oOmiee oOpa3oBaHME€ — TPEThA, 3aKIIOUMTENbHAS CTYMEHb OOIIEro 0o0pa3oBaHUA.
Coneprxanue cpeHero o0miero o0pa3oBaHus HallpaBJIeHO HA PELIeHUE IBYX 3ajiau.

1 3aBepuienne 001Ie00pa3oBaTENIbHON MOJATOTOBKM B COOTBETCTBUU C  3akOHOM  «O0
00pa3oBaHUM.

2. Peamu3arus npeanpodecCHOHAIBHOTO 00IIEro o0pa3oBaHus, KOTOPOE MO3BOJIIET 00ECIICUUTh
MIPEEMCTBEHHOCTh O0IIEro U npodeccuoHanbHOro 00pa3oBaHusl.

OpaHol 13 BaXKHEHWIIUX 33/1a4 ATOrO dTamna SBJSETCS NOAr0TOBKAa 00yJarolIMXCcs K OCO3HaHHOMY U
OTBETCTBEHHOMY BbIOOPY KM3HEHHOTO M MPOoeCcCHOHATBHOrO myTu. O0yyJaronecs J10JKHbI HAyYUTh-
Csl CAMOCTOSITENIFHO CTaBUTh SN U OMPEACTATh IMYTH X JTOCTHKCHHS, UCIIOIh30BaTh MPHOOPETEHHBIH
B IIKOJIE OTIBIT JESTEILHOCTH B PEabHOM KU3HU, 32 paMKaMu y4eOHOro mpoliecca.

3aoauu uzyuenus Xumuu é cmapuieil wiKoe:

* Cdhopmuposams y o0Oydarommxcsi 3HAHUSI OCHOB XMMHYECKOW HAYKH: BaKHEHIINX (PaKTOPOB, MOHSATHUH,
XUMHNYCCKHX 3aKOHOB 1 TeOpHﬁ, A3bIKa HAYKH, JOCTYITHBIX O606H.ICHI/II>1 MHPOBO33PCHUYCCKOI'0 XapaKTepa.

* Pazeums ymenuws HAOMIONATh W OOBACHAThL XUMHUYECKHE SIBJICHHS, IPOUCXONAIINE B MPHUPOJE,
na60paTopml, B HOBCGﬂHeBHOﬁ KH3HU.



* Cdhopmuposamsp CriCIIMATBHBIX yMEHUH: O0OpaliaThCs C BEIISCTBAMHE, BBITIOJHATh HECJIOXKHEIC
AKCIIEPUMEHTBI, COOJIIO/Iasi MpaBWIa TEXHUKHA O€30MacCHOCTH; TPAMOTHO NPUMEHITh XUMHUYCECKUE 3HAHHS B
0OIIEeHNH C TIPUPOION U B IIOBCETHEBHOM KM3HHU.

* Packpbimp TYMaHUCTHYECKYIO HANPaBICHHOCTh XWMHH, €€ BO3PACTAIOMIE PO B PEHICHUU TIaBHBIX
po0JIeM, CTOSIIHX MEePe]T YeTIOBSUSCTBOM, U BKJIaJla B HAYYHYIO KApTUHY MUDA.

* Pazéump NUYHOCTH OOYYAIOMIMXCS: WX HWHTEIUIEKTyallbHOE W HPABCTBEHHOE COBEPIIEHCTBOBAHUE,
chopMUPOBATh Y HAX TYMAHHCTUYECKIE OTHOIICHUS M HKOJOTHYECKH IIeJIecO00pa3HOro MOBeICHHE B OBITY U B
MpoLecce TPYAOBOH EATEIbHOCTH.

* Cihopmuposams y 00y4aromuxcss KOMMYHUKATUBHON U BAJICOJIOTMYECKOW KOMIICTCHTHOCTEH;

* Bocnumamp 0TBETCTBEHHOE OTHOIIIEHUE K TPUPOJe, OepeXHOe OTHOIIEHHE K yIeOHOMY 000py/TOBaHHMIO,
YMEHHUE KHUTh B KOJUICKTUBE (00MIAThCS U COTPYAHUYATH) Yepe3 yUeOHBIH MaTepral Kax I0ro ypoKa.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPEIMETHBIE PE3YJIbTATbBI
OCBOEHUSA COOEP KAHUSA KYPCA 10-11 KIIACCA

Pezynomamut uzyuenus npeomema:

JlesTenbHOCTh y4HTENsE B OOYYCHMHM XHUMHUU B CpeaHed (IOJIHOW) IIKOJie JOJDKHA OBITh
HarpaBJIeHa Ha JOCTH)KEHNE 00YUaIOMIMMUCS CIEAYIOIINX JIUYHOCHIHBIX PE3YNbMmamos:

1) B yennocmmno-opuenmayuonHoil cghepe — 4yBCTBO TOPAOCTH 32 POCCHICKYIO XUMHUYECKYIO
HAayKy, TyMaHU3M, OTHOIIIEHUE K TPYAY, LIEIeYCTPEMICHHOCTD;

2) B mpy0oeoii cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODY JasibHEHIIIeH 00pa3oBaTe/ibHON U
npoeCCHOHATLHON TPACKTOPHH;

3) B nosnasamenvHoll {KOSHUMUGHOU, UHMELIEKMYAIbHOU) chepe — YMEHUE YIPABISATh CBOCH
MO3HABATEIBHON EATEIHLHOCTBHIO.

Memanpeomemuvimu pe3yibmamamu SBISIOTCS:

1) ucniosb30BaHWE yMEHUI W HABBIKOB PAa3JIMYHBIX BHJOB IO3HABATEILHOW JEATCILHOCTH,
NPUMEHCHHHA OCHOBHBIX METOJIOB IMO3HAHHS (CHCTEMHO-MH()OPMAIIMOHHBIN aHAIN3, MOICIUPOBAHMUC)
JUTSL U3YYCHHSI PA3JTUYHBIX CTOPOH OKPYXKAIOIICH IEHCTBUTEIILHOCTH,

2) UCTIOJIb30BAHUE  OCHOBHBIX ~ MHTE/UICKTYaJbHBIX  ONEpalii: (popMyaupoBaHHE TMIIOTE3,
aHaJIN3 ¥ CHHTE3, CPaBHEHUE, 0000IICHNE, CHCTEMATH3AIUs, BBISIBJICHUE TPUYUHHO-CIICICTBCHHBIX CBSI-
3€i, MIOMCK aHAJIOTOB;

3) yMeHHe TeHepUPOBATh UICH M ONPEILIIATh CPEACTBA, HEOOXOIMMBIC JIJISl UX PEaTU3allHH;

4) yMeHHe ONpeNeNaTh IeNU U 3a7a4i JeATeIbHOCTH, BRIOMPATh: CPEACTBA Peal3alMy eI U
MPUMEHSITh UX Ha MMPAKTHKE;

5) ucrosnb30BaHNWE PA3IMYHBIX HCTOYHHKOB JUIS IMOJYYEHHS XHMHYECKOW HH(POPMAIIWH,
MOHMMAHUE 3aBUCUMOCTH cojAepkaHus W (OPMBI TPEIACTABICHUS WHPOPMAIMK OT IeJeH
KOMMYHHKAITIH U ajpecaTa.

B obGnactu npeomemmvix pe3ynomamoe V3ydeHHE XUMHUU TMPENOCTABISAET YUCHUKY
BO3MOYKHOCTh Ha CTYIEHHU CpeaHero (IOJHOTO) o0mero oOpa3oBaHusl HayYUTHCS HAa NMPO(PHILHOM

YPOBHE

1) B nosnasamenvrnou cghepe:

a) JlaBaTh OMpeIeICHHs U3yYEeHHBIM TOHSTUSM;

0) OIHMCHIBATh JICMOHCTPAIMOHHBIE M CAMOCTOSATEIHHO IPOBEICHHBIC JSKCIICPUMEHTEHI,
UCIOJNB3YS AJISl 3TOTO €CTECTBEHHBIHN (PYCCKUI, POJIHOM) S3BIK U S3BIK XUMHH;

B) OOBSICHATH CTPOCHUE U CBOMCTBA M3YYCHHBIX KJIACCOB HEOPTaHUYECCKUX M OPTaHUICCKUX
COCJIMHEHMH;

T) KJIACCU(UITUPOBATH U3YUYCHHBIC OOBEKTHI U SIBIICHUS;

1) HaOIII0/IaTh JIEMOHCTPUPYEMBIE U CAMOCTOSTEIHHO MPOBOJAMMEBIE OMBITHI, XUMHUYECKHE
pEaKIuy, MPOTEKAIOIINE B IPUPOJIC U B OBITY;

e) HCCIIeIOBaTh CBOMCTBA HEOPraHWYECKUX U OPTaHWYECKUX BEIIECTB, OMPEICNSITh HX
MIPUHAICKHOCTh K OCHOBHBIM KJIacCaM COCIMHCHHIA,

x) 000011aTh 3HAHUA W JieTaTh OOOCHOBAaHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHEHUS
CBOMCTB BEIIIECTB;

3) CTPYKTYypUPOBaTh yueOHYIO HH(DOpMALIHIO;

1) HUHTEpNpeTHpoBaTh HH(OpPMaLNIO, TOJYyYEHHYIO U3 JAPYTrUX HCTOYHUKOB, OIIEHMBATh €€
Hay4HYIO JJOCTOBEPHOCTb;
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K) OOBSCHATh 3aKOHOMEPHOCTHM TMPOTEKAHHUS XUMHYECKHX pEaKIHii, MPOrHO3HPOBAThH
BO3MOYKHOCTh MX MIPOTEKAHUS Ha OCHOBE 3HAHUH O CTPOSHUH BEIIECTBA M 3aKOHOB TEPMOAMHAMUKH;

1) OOBSACHATH CTPOCHHE aTOMOB 3JIEMEHTOB |—4-TO MEpHOIOB ¢ UCIIOIB30BAHUEM SJIEKTPOHHBIX
KOH(UTYparuii aTOMOB;

M) MOJICTHPOBATh CTPOCHHUE MPOCTCHUIITNX MOJECKYJI HEOPTaHWUYECKUX U OPTaHMUYECKUX BEIIECTB,
KPHUCTAJLIOB;

H) MPOBOJIUTH PACUYETHI IO XUMHUECKUM (DOPMYJIaM U ypaBHEHUSIM;

0) XapaKTepH30BaTh H3yYCHHBIC TCOPHH;

1) CaMOCTOATENBHO JT0OBIBaTh HOBOE JUIA €0 XMMHUYECKOE 3HAHWE, UCHOJB3YS Ui 3TOTrO
JTOCTYITHBIC HICTOYHUKHU HH(OpMAaIy;

2) B UEHHOCMHO-OPUCHMAYUOHHOU chepe— TPOTHO3UPOBATh, aHAIU3UPOBATH U OLICHHBATH
MOCJICIICTBHSL JIJISl OKPY’KAaIOIIe cpelbl OBITOBOW M MPOW3BOACTBEHHOW IESITEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C MepepadOTKON BEIICCTB;

3B mpyoosou cgepe— caMOCTOATEIBHO IUTAHUPOBATH H  MPOBOAUTH XUMHUCCKHI
SKCHEPUMEHT, CcoOMofas mpaBmia Oe3omacHOW paboThl ¢ BemiecTBAMH M J1a0OpaTOPHBIM
o0opyI0BaHUEM;

4) B cihepe usuueckou Kyibmypbli— OKa3bIBATh MEPBYIO TIOMOIIb TIPU OTPABICHHSIX, 0)KOTaX M
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM.

B cranmapte npouiasHOro ypoBHS CHCTEMa 3HAHWNA O XUMHUYECKUX DJIEMEHTaX M CBOMCTBAX MX
COCJIMHEHUI pacumMpsieTcss W yIyOJseTcs Ha OCHOBE TIPEACTAaBICHHUH O CTPOCHHM BEIECTBA,
XUMHYECKOHN CBS3HM M 3aKOHOMEPHOCTSX MPOTEKAHUS XMMHUYCCKUX PEAKIUH, paCCMaTPUBACMBIX C TOYKH
3peHHs] XUMHUYECKOH KHHETHMKHM W XHUMHYCCKOW TepMOAMHAMHKH. TeM caMbiM oOecreunBaeTcs
MTOJITOTOBKA BBIMTYCKHUKOB IIKOJIBI K IMPOJIOJDKEHUIO 00pa30BaHUs B CPEIHUX CICIUATBHBIX M BBICIIIUX
y4eOHBIX 3aBEIEHHIX, MPOQWIb KOTOPBIX MPEAyCMATPUBACT HM3YyYCHHE XHUMHHU, W TOCICIYIOIICH
pohecCHOHATLHOM IS TEIILHOCTH.

Conep:xkanue padoueii nporpammsbl mo xumum s 10 kiracca

3a ocHOBY B3siTa mporpamma kypca xumuu s X— XI kiaccoB 00meo0pa3oBaTeNbHBIX YUYPEHKACHUN
(6azoBbiit ypoBenb) O.C. I'abpuensina u Cranmapr cpegHero oOmiero oOpa3oBaHusi MO XUMHHU (0a30BBIH
YPOBEHB).

Beenenne (1 u)

IIpenmer opranuueckoit xumuu. CpaBHEHHE OPraHMYECKHX COCIMHEHUH C HEOpraHMYeCKHMHU.
[Ipupoanbie, HICKYCCTBEHHBIE U CHHTETHYECKHUE COEITMHEHUSI.

Tema 1. Teopusi CTpoeHHsI OPraHUYECKUX COeTUHEHUT (2 u)

BanentHocTh. XHMMHYECKOE CTpOEHHME KaK IOPSIOK COEJMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIEHTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPHH XUMHYECKOTO CTPOEHHSI OpraHuyeckux coequHeHui. [lonsarue o
TOMOJIOTMH ¥ TOMOJIOTaX, M30MEPUU M H30Mepax. XuMuieckrne GOpMyJIbl U MOJIENIM MOJIEKYJ B OpPraHHYeCKOi
XUMHH.

JdemoHcTpanuu. Moaeny MoJIeKyJl TOMOJIOTOB 1 H30MEPOB OPraHMUYECKUX COCTMHEHUH.

Tema 2. Yr/1eBoA0pPOIbI M UX NPHPOIHbIE HCTOYHUKH (8 u)

[Ipuponusiit Ta3. A n1 x a H bl. [Ipupoansrii ra3 kak TomimBo. [‘oMomorndeckuii psia, uzomMepus U
HOMEHKJIaTypa ajlKaHOB. XMMHUYECKHE CBOWCTBA aJKaHOB (HAa IpUMEpPEe METaHa M 3TaHa): TOPEHHE, 3aMEeLICHuE,
pasnoxxeHue u neruapuposanue. [IpumeHeHue ankaHoB Ha OCHOBE CBOICTB.

A 1 K e H bI. DTHJIEH, €ro NOoIy4YeHre (IETHIPHPOBAHUEM ITaHA U JIETHpATAIlUe dTaHOIA).

XVWMHUYECKHE CBOWCTBA OJTWJIEHA: TOPEHWE, KaueCTBEHHbIE pPEaKIUH, THUApaTaIys, MOJIUMEPU3aIHs.
[TonuaTHneH, ero cBoicTBa M NpUMeHeHKe. [I[ppuMeHeHre ITUIIEHa HA OCHOBE CBOMCTB.

AnxaagueHBb U KayduyK u [loastue 06 ankaameHax Kak yrieBOJOpPOJax C ABYMS TBONHBIMHU
CBA3IMH. XMMHYECKHE CBOMCTBA OyTaaneHa-1,3 n nuzonpena: odeciBeunBanre OPOMHOI BOJBI M IOJTMMEPH3AIIUS
B Kay4yKu. Pe3una.

A 1 K ¥ H Bl. AUCTWICH, €ro MNOJIyYeHHE MUPOJIU30M METaHa W KapOMAHBIM CIIOCOOOM. XUMHYECKHE
CBOWCTBA alleTUIeHA: TOpeHne, 0OeCIIBEUUBAHNE OPOMHOI BOJIBI, TPUCOEAMHEHHE XJIOPOBOJIOPOIA U THIPATAIHS.
[Ipumenenue aneTnieHa Ha OCHOBE CBOMCTB.

b e v 3 0 n. Ilonyuenune OeH30Ma W3 TeKcaHa U aleTHiIeHa. XMMHUYECKHE CBOWCTBa OEH305a: rOpeHue,
raJloreHupoBaHme, HuTpoBanue. [ [pumeHeHne 6eH30a Ha OCHOBE CBOWCTB.

He ¢ T 5. Coctas u nepepaborka Hegtu. Hedrenponykrsl. beH3uH 1 noHsATHE 00 OKTAHOBOM YHCIIE.
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demoncrpauun. [openmne anerwneHa. OTHOLIEHHWE STWIEHa, aleTWIeHa W OeH30Ja K PacTBOPY
nepMaHradara kanus. [lomyyeHne sTuieHa peakuuen JeruapaTaliy dTaHoja, aleTUIeHa KapOIHBIM CIIOCOO0OM.
PaznoxeHue kaydyka NpH HarpeBaHUH, UCIBITAHUE NPOAYKTOB PA3JIOKEHHS Ha HenpeaeiabHOcTh. Kosekims
00pasnoB HeTH U HEPTEITPOTYKTOR.

JlabopaTopHble omnbITel. 1. OmnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COENMHEHHI.
2.M3roToBneHne Mojeiei MOJIEKYN yriaeBoJoponoB. 3. OOHapyKeHHEe HeTpeneIbHBIX COeNWHEHUH B JKHUAKHX
Hedrenponykrax. 4. Ilomydenne u cBoiicTBa amerwieHa. 5. O3HakomiieHHe ¢ Koiuiekiue «HedTs 1 mpoayKThI
ee mepepadoTKm».

Konmponvnan paboma Nel no meme: «Yaneeo0opoowr»

Tema 3. Kuciiopoacoaep:kamue OpraHudecKne COeAMHEHHS M HX NpupoaHbie ucrounuku (10 u)
EnuHCcTBO XMMUYECKOIN OpraHU3aIiy )KUBBIX OPraHu3MOB. XMUYECKHUI COCTAB KHUBBIX OPTaHU3MOB.

C n u p T bl [Tomyyenue sTaHona OGpOXKEHUEM TIIOKO3BI U THApaTanyeil aTuineHa. [ uapokcuibHas Tpymnmna
kak (ynkumonansHas. [IpencraBieHne o0 BOAOPOAHON CBSI3M. XWMHYECKHE CBOWCTBA 3TaHONA: TOPEHHE,
B3aMMOJEHCTBUE C HATPHEM, 00pa30BaHME MPOCTHIX U CIOKHBIX 3(GHUPOB, OKHCIEHUE B anbaerui. [lpumenenue
3TaHOJa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €TO MOCIEACTBUS U MPEAYIPEXKICHUE.

[TonsTHe o mpeneabHBIX MHOTOATOMHBIX CIIUpTax. [ THUIeprH Kak MpeIcTaBUTeh MHOTOATOMHBIX CIIUPTOB.
KagecTBeHHas peakiyst Ha MHOTOATOMHBIE CITUPTHIL. [IprMeHeHne riunepuHa.

® e H o 1. [lomyuenue heHONMa KOKCOBAaHHMEM KaMEHHOTO YIJis. B3anMHOe BiIHMsSHHE aTOMOB B MOJIEKYJe
(deHoma: B3aMMOJCHCTBUE C TUAPOKCHAOM HATPHSI M a30THOM Kucioroil. [IpumeHeHue QeHona Ha OCHOBE
CBOICTB.

A npnerun s [lonrydeHne anpaeruioB OKHCIEHHEM COOTBETCTBYIOIIMX CIHPTOB. XHMUYECKUE
CBOMCTBa aJbJIETHIOB: OKHCIECHHE B COOTBETCTBYIONIYIO KUCIOTY U BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMNA CITUPT.
[Ipumenenue popmanpaernia v aleTalbIeruia Ha OCHOBE CBOICTB.

Kap6ounoBbie Kucao T bl [lonyueHne kapOOHOBBIX KUCIIOT OKHCICHUEM allbACIUI0B. XUMHUUECKUE
CBOWCTBAa YKCYCHOW KHCIIOTBI: OOIIME CBOWCTBA C HEOPTaHWYECKUMH KUCIOTaMH U Peakuusi dTephU]HKaIUH.
IIpuMeHeHne yKCyCHON KUCIIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMPHBIE KUCIOTHI HA IPUMEPE NaJIbMUTUHOBOU U
CTEapUHOBOM.

Cnoxubie bups u X up bl [lonydeHne cioxkHbIX d3QUPOB peakiueit srepudukanun. CroxHbIe
3¢pupel B  mpHUpOAE, WX 3HaueHWe. [IpuMeHeHWEe  CIOXKHBIX J(QHUPOB HAa  OCHOBE  CBOWCTB.
XKupe! kak cnoxHble 3QUpPE. XUMHYECKHE CBOMCTBA XKMPOB: THAPONN3 (OMBUICHHE) U TMAPUPOBAHUE KHUIKUX
*upoB. [IpuMeHeHne )KUpOB HA OCHOBE CBOMCTB.

Y rne B o a bl. YINIEBOABI, 3HAYEHHE YIJIEBOJAOB B JKMBOM NpPHUPOJAE U B JKU3HU YeJIOBEKa.

I'moxo3a - BemecTBO ¢ MBOHCTBEHHON (YHKIHEH - albIeTHOCTIAPT. XWUMHUYECKHE CBOWCTBA TIFOKO3BI:
OKHCJICHHE B IJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOHT, OpoxeHHe (MOJIOUHOKHCIOE U CIIMPTOBOE).
[IpumeHeHue rIr0K036I HA OCHOBE CBOMCTB.

JdemoncTpamnu. OkucieHne cnupTa B anpierui. KadecTBeHHas peakiysi HA MHOTOATOMHBIE CITHUPTBHI.
Komnexkuus «KameHHBIH yroiab M NpOLYKTHI ero mnepepabotkn». KadecTBeHHble peakiuu Ha (eHon. Peakius
«cepeOpsSHOro 3epKajiay ajbJIernaoB U IMIOKO3bl. OKUCIIEHHE albIeTHAOB U TJIIOKO3bl B KHCIOTHI C ITOMOIIBIO
rugpokcuna meau (11). [Toyuenne ykeycHo-3THIOBOTO 3dHpa. KauecTBeHHas peakiyst Ha KpaxMall.

JlabopaTopHbie ombITbl. 6. CBoiicTBa »THiOBOro crnupra. 7. CBoiictBa rnunepuHa. 8. CBolcTBa
¢dopmanbaeruga. 9. CpoiictBa ykcycHol kucnotel. 10. CBoiicTBa >kxupoB. 11. CpaBHeHHe CBOICTB PacTBOPOB
MblIa ¥ CTUpabHOTO Topomrka. 12. CpoiicTBa rimroko3sl. 13. CBoiicTBa Kpaxmana.

Tema 4. A3oTcoaep:kaiime coeTHHeHUs] U UX HAXOKAeHHe B *KUBOI mpupoae (6 u)

A M u H bl llonstue 06 amunax. [lomydeHue apomaTndyeckoro amMMHa - aHWJIMHA - U3 HUTPOOEH30IIA.
AHWIMH Kak OpraHMYecKkoe OCHOBaHHe. B3anMHoe BIMsSHHE aTOMOB B MOJIEKYyJe aHWIMHA: oOcialieHue
OCHOBHBIX CBOMCTB M B3aUMO/ICHCTBUE C OpOMHOI BOj10#. [IpriMeHeHe aHUTMHA HA OCHOBE CBOMCTB.

AMuUHOKHUC IO T B [lonyyeHre aMMHOKHCIIOT U3 KapOOHOBBIX KUCIIOT U THIPOJIN30M OEIIKOB.

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPraHWYEeCKUX COCIMHEHHI: B3aUMOJICHCTBUE CO
IesI0YaMy, KHCIOTaMH W JApYyT C Apyrom (peakuus MONMKOHJeHcanwu). [lenTuaHas CBA3b M MONUTMIENTHIIBL.
[IpyMeHeHne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

b e 1 x u. IlonyueHue OenkoB peakuuell MOJUKOHACHCAIIMM aMHHOKHUCIOT. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAs] CTPYKTYPHI OeNKOB. XWUMHUYECKHE CBOWCTBAa OEIKOB: TOpPEHUE, JCHATYpalysl, THIPOJIN3 U IIBETHHIE
peakiuu. bruoxumuueckue QyHKIIUU OEIIKOB.

I'enernyeckast cBsI3b MEXKAY KIaccaMy OPraHUYECKUX COSAMHEHU.

Hyxnennossie kucnotel. CHHTE3 HYKJIEHHOBBIX KHCIIOT B KJIETKE M3 HYKJIeOoTHA0B. OOIINi TTaH CTPOEHUS
nykneotuna. Cpasaenue crpoenns u ¢pynkuuid PHK n JIHK. Poip HyKI€MHOBBIX KHUCIIOT B XpaHEHUH H IIepeade
HacneACTBeHHOM nHpopmanuu. [ToHsTHe 0 OMOTEXHOJIOTMH ¥ TeHHOW MH)KEHEPHH.



JdemoncTpanuu. BzaumozeiicTBue amMmuaka W aHWIMHA C COJSIHOM KHUCIOTOM. Peakuusi aHuimuHa C
OpoMHO¥ BOsOH. Jloka3aTenbcTBO HATMUKS (PYHKIIMOHAIBLHBIX TPYIINT B PACTBOPaX aMHHOKHUCIIOT. PacTBopeHue u
ocaxaeHrne 0enkoB. L[BeTHBIE peakuny OENKOB: KCAHTONPOTEWHOBAs W OMypeToBas. | 'opeHne mTHYbero mnepa u
mepctaHod HuTH. Mogaens monekyibl JIHK. Tlepexossl: 3TaHON —> 3TUIIEH 3TWICHTIIUKOJb —> 3TUIICHTJIUKOJIST
meau (Il); araHOT — 3TaHANE —> 3TAaHOBAs KUCIIOTA.

JlaGopaTopHble onbIThl. 14. CBolicTBa O6€IKOB.

IIpaxkTuyeckas padora Nel. UnenTudukamus opraHMuecKuX COCTNHECHUH.

Tema 5. buoJiorn4ecKu aKTHBHbIE OpraHnvecKue coequuenus (4 u)

®epwmeHT . OepMEHTH Kak OHONOTHYECKUE KaTaau3aTopbl OenkoBoi mpupoibl. OcoOeHHOCTH
(hyHKIIMOHUpOBaHUS (QepMeHTOB. Ponb (epMEHTOB B KU3HEAEATEIHHOCTH >KMUBBIX OPTaHW3MOB M HapOJHOM
XO35IHCTBE.

B uTawMmuu bl [loastue o Butamunax. HapyiieHusi, cBA3aHHbIE C BUTAMHUHAMU: aBUTAMHHO3BI,
TUMIOBUTAMUHO3Bl U THUNEPBUTAMHHO3bI. ButamuH C Kak MNpeACTaBUTENb BOAOPACTBOPUMBIX BUTAMHUHOB WU
BATAaMUH A KaK IPEJICTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [loHATHE O TOPMOHAaX Kak T'yMOpAalbHBIX PETYNIATOpPAX XU3HEACSITEIbHOCTH >KUBBIX
OpraHn3MoB. HCYJIMH 1 afpeHallH KaK npeAcTaBuTeny ropmoHoB. [Ipodunakruka caxapHoro nuaberta.

Jlex apcTB a. JlekapcTBeHHass XUMUS: OT HATPOXUMHUU JI0 XUMHOTepanuu. AciuprH. AHTHOMOTHKH 1
nucOakTepro3. Hapkorndeckue BemecTBa. Hapkomanwms, 6opb0a u mpoduakTHKa.

JemMoHcTpannu. PazoxxeHue nepokcuaa BoJI0poia Karaaa3on CeIporo Msca u ceiporo kaprodens. CMC,
cojiepkaiux dH3uMbl. Mcnbitanue cpensl pactBopa CMC MHIMKATOpHOUM Oymaroil. 3HaKOMCTBO ¢ 00Opa3iaMu
MperapaToBIOMAITHEH, JIA0OPATOPHOI 1 aBTOMOOMIIFHON alTeUKH.

Tema 6. HckyccTBeHHbIE M CHHTeTHYECKHE NMOJMMepPHI (3 u)

MckyccTBeHHB € MOJXHUMe p bl. [loryueHHe UCKYCCTBEHHBIX MOJUMEPOB, KaK MPOIYKTOB
XUMHYECKON MOIn(UKANNN TPUPOITHOTO IOJMMEPHOTO CHIpbA. VICKycCcTBEHHBIE BOJIOKHA (aIeTaTHBIN IIENK,
BHCKO03a), X CBOWCTBA ¥ IPAMEHEHHE.

CunTeTHUYeCKHUE NOTHUME P bl [lonyueHne CUHTETUYECKUX IOJMMEPOB peaKLIUIMU
MOJIMMEPHU3AINY U TOMUKOHIeHcanu. CTPyKTypa MOJUMEPOB JIMHEHHAs, pa3BETBICHHAS U MPOCTPAHCTBEHHAS.
[IpencraBuTen CHHTETUYECKHUX ILIACTMACC: MOJNUATHICH HU3KOTO W BBICOKOTO JABJICHUS, TOJIHUIPONUICH U
MONMBUHMWIXJIOpU. CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIpOH.

JdemoncTpanmnu. Komtekuys ninactMace U u3aenuid u3 HuX. KoJueKIuu MCKyCcCTBEHHBIX U CUHTETHYECKU
BOJIOKOH W M3JISNTAN U3 HUX.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3liaMy TIIACTMACC, BOJIOKOH M Kay4yKOB.

IIpakTHyeckas: padora Ne2. PacriozHaBaHHe M1aCTMAcC ¥ BOJIOKOH.

Konmponvnaa paooma Ne2 no meme:«Ob606uienue 3nanuii no Kypcy op2anuydecKouxumuuy

YyeoHO-TeMaTHYECKHH IIaHo xuMuHu B 10 Kiaacce
(1 yaca B Hepesro. Beero 34 yaca)

HUcnoandyembiii YMK:

1. Tabpuensa O. C. Xumus. 10 xmacc. basomeiii ypoBenb: yueOnuk/ O.C. T'aOpuensH. — 2-e wusi.,
crepeotwrt. - M.: [Ipoda, 2014.

2. T'abpumensn O.C. IIporpamma kypca xumuu it 8 — 11 knaccoB o0meo0pa3oBaTeNibHBIX YUPEXKICHUH, -
M.: Ipocda, -2011 r.;

10 kiace. Opranunueckast xumus. bazoBsiit ypoBens (1 yac B Hezento, Bcero 34 yaca)

0O.C.I'abpuensia
Mecsna TeMmsl KonnuectBo yacos KonTponbHas
CeHntsi0pn Beenenue 1
CeHT0pb-OKTAOpH Teopus crpoenus 2
OpPTaHUYECKUX
COEIMHEHUHU
OxTs0pb-1eKadpb YrieBoaopoabl U UX 8 K.p.Nel «¥Veresooopodwr»
MPUPOAHBIE UCTOUYHUKH
SuBapb-heBpaib Kucnoponconepxariue 10
OpraHuYecKue
COCAMHEHHUSI
Maprt A3sorconeprkamme 6 Ipaxmuueckas paboma Nel :
OpraHuYecKue «Hoenmugpuxayus




COEMHEHMSI OP2AHUYECKUX COCOUHEHULLY.
Arnpens buonoruueckn
aKTHBHBIC
OpraHuyYecKue
COETUHEHMUS.
XUMHS U )KU3Hb.
Mait HckyccTBeHHbIE U Ipaxmuuecxas paboma Ne2:
CHUHTETHYECKHE «Pacnosnasanue nracmmacc u
MOJTMMEPHI BOJIOKOHY.
K.p.Ne2 «Obobwenue suanuii no
KYPCY Op2aHU4ecKou Xumuuy
Konmponvnaa paboma IIpakmuueckan padboma Jlabopamopnuvie onvimut

Nel «Veneeodopooduvy
Ne2 «Obobuenue 3nanul no
KYPCY OP2AHUYeCKOU XUMUUY

Nel «Hoenmughurxayus
OP2AHUYECKUX COeOUHEHUIL)
No2 «Pacnosnasanue
NAACIMACC U BOTOKOH»

No . Onpedenenue snemeHmuo2o cocmasa
OpeaHU4ecKUx coeOuHeHull

No 2. U3eomosnenue mooeneli MOLeKy
V2ne8000po008

Ne 3. Obnapysicenue nenpeoenbHbIX
COeOUHeHUU 8 HCUOKUX He(hmenpooyKmax

Ne 4. Ilonyuenue u ceoticmea ayemuiena

No 5. Osnaxomnenue c xoanexyuei «Hegpmo u
npooyKmul ee nepepadomKuy

Ne 6. Ceoticmea smunogozo cnupma

Ne 7. Ceoticmea enuyepuna

Ne 8. Ceoiicmea ghopmanvoezuda

No 9. Ceoticmea yKcycHOU Kuciomol

Ne 10. Ceoticmesa scupos

No [1. CpasreHue ceolicme pacmeopos Mulia
U CIMUPAIbLHOZ0 NHOPOUIKA

Ne [2. Ceoticmea enoko3ul

Ne [3. Ceoticmea kpaxmana

No 14. Ceoticmea benkog

Ne 15. O3naxomnenue ¢ obpazyamu
NIACMMACC, BOJIOKOH U KAYYYKO8

Conepsxkanue padoueit nporpammsbl mo xumum s 11 kiaacca

3a ocHOBY B3siTa mporpamma kKypca xumuu s X— XI kmaccoB o0meoOpa3oBaTeNbHBIX YUPEKACHUN
(6azoBbIit yporeHs) O.C. 'abpuensua u CTaHmapTt cpeaHeroo0inero oopa3oBanus Mo XuMuu (0a30BbIii YPOBEHB).

Tema 1. CTpoenue atoma u nepuoanyeckuii 3akou . U. MengeseeBa (3 4.).

OcHogubie ceedenus o cmpoeHuu amoma. SIopo: TPOTOHBI M HEUTPOHBI. M30TOmBI. DJIEKTPOHHI.
OnekTpoHHass 000s104YKa. DHEPreTHYeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JIOUYEK aTOMOB
AJIEeMEHTOB 4-r0 W 5-r0 mepuonoB nepuoguueckoit cucrembl J[. Y. MeHneneeBa (IepexoIHBIX 3JIEMEHTOB).
[Nonsitue 06 opOuTaNsX. S- U p-opOHUTaIH. DIEKTPOHHBIE KOH(DUTYpAIIK AaTOMOB XUMUYECKHX 3JIEMEHTOB.

Ilepuoouueckuil 3axon /[. M. Menoeneesa 6 cgeme yuenus o cmpoenuu amoma.

Otkpertrie [I. M. MenpaeneeBeIM NEepUOANYECKOr0 3akoHa. llepmoamdeckas crucTeMa XHUMHYECKUX
anementoB [[. M. MenneneeBa - rpaduueckoe OTOOpaKeHHE IMEPHOAMYECKOrO 3akoHa. (DHU3HUECKUH CMBICI
TIOPSIIKOBOTO HOMEpa DJIEMEHTa, HOMEpa Iepuoja W HOMEpa TPYIIbl. BajaeHTHBIC AIeKTpPOHBI. [IpwanHbI
M3MEHEHUS CBOMCTRB 3JIEMEHTOB B TIEpHOAaX U Ipynnax (TJIAaBHBIX MOATPYIINAX ).

[Tonoxenue BoAOpOJa B MEPUOAUYECKON CUCTEME. 3HAUYCHUE MEPUOJUUYECKOrO 3aKOHA U MEPUOIUUYECKOM
cucteMbl xumuueckux snemeHToB . . MenneneeBa A pa3BUTUS HAYKU U MOHUMAHUS XUMUYECKOU KapTHUHBI
MHpa.

3HaTh:




> OCHOBHBIE XWMHYECKHE TIOHATHS: BCIICCTBO, XUMHYSCKHUHN QJICMCHT, aTOM, MOJICKYJIA,
OTHOCHUTCJIbHAsA aTOMHAas U MOJICKYJIApHasa MacCa, NOH, U30TOII, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH.

YMertsb:
> Ha3bIBaTh: BEILIECTBA 110 “TPHUBHUAJIBHON” M MEKIYHAPOIHOH HOMEHKIIATYpeE.
»  ONIpeNeNATh: 3apsij HOHA.
»  XapaKTepH30BaTh: HIEMEHTHI MAJIBIX MIEPHUOJIOB IO MX moioxkeHwo B [1C.
» TIPOBOJMTHL: CAMOCTOSITENBHBIA  TIOUCK  XUMHUYECKOH HWH(MOpMANMM C  HCIOJB30BaHHEM
pPa3IUYHBIX HCTOYHUKOB.
» Hcnonb3oBaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B MPAKTHYCCKOMN IEATETBHOCTH U MIOBCETHEBHOM

KU3HU.
Jdemoncrpauun. Paznuudble QopMbl MEPUOJMYECKONW CHCTEMBl XHUMHYeCKHX dinemeHtoB J[. W.
Menpeneesa.
JlaGopaTopHbiii onbIT. 1. KoHCTpyrnpoBaHre MEpHOINYECKONW TAOIHUIIBI AIIEMEHTOB C WCIOJIB30BAaHHEM
KapTOYEK.

Tema 2. Ctpoenue BemectBa (14 4.)

Honnas xumuueckas ceasb. Kartnonsl u aHnoHsl. Knaccudukanus moHoB. MOHHBIE KpHCTaIIMYECKHE
pemerky. CBOMCTBA BELIECTB C 3TUM THUIIOM KPUCTAJUIMYECKUX PELIETOK.

Kosanenmnas xumuuecxas cesa3b. DIEKTPOOTPULATENBHOCTh. llonsipHas M HemoJspHas KOBaJICHTHBIE
cBs3u. [Junons. [lonspHOCTE CBSI3M U MOSIPHOCTH MONEKYJIbl. OOMEHHBIN U JOHOPHO-aKIETITOPHBIA MEXaHH3MbI
00pa30BaHMs KOBAJICHTHOH CBsI3U. MONEKyIspHBIE U aTOMHBIE KPUCTAITMYecKHe pemeTkr. CBOCTBa BEIIECTB C
3TUMHM TUIIAMH KPUCTAJUTMUECKUX PEIIETOK.

Memannuueckas xumuueckas c6a3b. OCOOCHHOCTH CTPOEHHS aTOMOB METaJUIOB. Mertamnyeckas
XMUMHUECKAs CBA3b U METAJUINYECKasl KpUCTAIIIMYecKas pemeTka. CBOWCTBA BEIIECTB C 3TUM THUIIOM CBS3H.

Booopoonas xumuueckas ceéa3v. MeXMONEKyIsipHas ¥ BHYTPUMOJIEKYJSIpHAas BOJOPOJIHAs CBS3b.
3HaueHue BOJOPOJHON CBA3U AJIS OPraHU3aLNU CTPYKTYpP OGHOIOINMEPOB.

Ilonumepwi. 1lnacTMacchl: TEPMOIUIACTEI U PEAKTOINIACTBI, UX MPEICTABUTEIN U NpUMEHEeHHe. BoaokHa:
MIPUPOJIHBIE (PACTUTENbHBIE U AKUBOTHBIE) U XUMHUYECKHE (HCKYCCTBEHHbIE U CHHTETHUYECKHUE), UX MPEACTaBUTENN
Y IpYMEHEHHeE.

T'azoobpasnoe cocmosanue eewjecmea. Tpu arperaTHbIX cocTOAHUS BoAbl. OCOOEHHOCTU CTPOEHUS Ta3oB.
MonsipHbIit 00beM Ta3000pa3HBIX BEIIECTB.

[Mpumepsl ra3000pa3HBIX MPUPOAHBIX CMECEH: BO3AYX, MPHUPOAHBIA ra3. 3arps3HeHue arMochepsl
(KUCIOTHBIE TOKM, TAPHUKOBEINA 3 dekT) u 6oppda ¢ HuUM. [IpencraBuTtenu ra3000pa3HBIX BEIIECTB: BOJOPOI,
KHCJIOPOJ, YTIEKHUCIBIH ra3, aMMHaK, 3TWieH. VX noiydenue, coOMpaHue 1 paciio3HaBaHHeE.

JKuokoe cocmosinue eewyecmea. Bona. IlotpeGiieHne Boasl B OBITY U Ha MPOU3BOACTBE. JKeCTKOCTH BOMIBI
M CTIOCOOBI ee ycTpaHeHus. MuHepasbHbIe BOJIBI, MX HCIOIb30BAHHE B CTOJIOBBIX U JICUCOHBIX LIENISX.

Kuaxue kpucTaIbl ¥ NX IPUMEHEHHE.

Teepooe cocmosmue eewjecmea. AMop(HBIE TBepIble BEIIECTBA B MPHUPOAEC M B XKU3HHU UYEIOBEKa, MX
3HauYeHHe U npruMeHeHne. Kpucramiyeckoe CTpoeHNe BEIIeCTBRa.

Hucnepcuvie cucmemvi. Ilonstue o aucnepcHbIx cuctemax. JucnepcHas ¢asa u gucrnepcuoHHas cpena.
Knaccudukanys IuCHEepcHBIX CHCTEM B 3aBHCUMOCTH OT arperaTHOTO COCTOSHHMS JIMCIIEPCHOM Cpenpl |
JAMCIIepCHOHHOM (a3bl. ['pybonucniepcHble CUCTEMBI: SMYJIBCHHU, CyCIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CHCTEMBI: T€ITH U 30JIH.

Cocmas eewecmea u cmeceu. BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISPHOIO CTPOEHHA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[lonsTne «mons» U ee pasHOBUAHOCTH: MaccoBas (JOJS JNEMEHTOB B COEIWHEHHUH, J0JI1 KOMIIOHEHTa B
CMecH - JOJIsl MPUMECEH, J0JIsl pacTBOPEHHOTO BEILIECTBA B pacTBOpe) M oObemHas. J[onsi BBIXOAA MPOAYKTa
peakuy OT TEOPETUIECKH BO3MOKHOTO.

3HaTh:

» TIOHATHE XUMHYECKOW CBS3M, TCOPUIO0 XUMUYECKOM CBSI3H.
» OCHOBHBIC XUMHYECKHUE MOHSITHUS: PACTBOPBI, IEKTPOJIHT, HEIIEKTPOJIHT.

YMmers:
» Ha3bIBaTh: BEIIECTBA 110 “TPHUBHUAIBHOI M MEXKIYHAPOJAHOH HOMEHKIIATYpE.
»  OMpeneNsTh: TUI XUMHYECKOH CBSA3U B COCTNHCHUSX.
»  OOBSCHATH: MPUPOJY XUMHUECKON CBSI3HM (MOHHOM, KOBAJICHTHOW, METAJUTMIECKO).
» TPOBOJMTH: CAMOCTOSITCNIBHBIH  TOMCK ~ XMMHYECKOW WH(OpMANUK C  UCIOJIb30BaHHEM

Ppa3iInYHbIX HCTOYHUKOB.



» Hcnonb3oBaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B MPAKTHYCCKOH IESTEIHLHOCTH M MOBCETHEBHOM
JKHM3HH.

» MPOBOAMTH. CAMOCTOSTCIBHBIA  IMOMCK  XMMHYECKOW  HMHGOpMAalMd C  HCIOJb30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB.

» Hcnonb3oBaTh MPUOOPETEHHBIC 3HAHUS ¥ YMEHUS B MPAKTHUYCCKOHN IEATETBHOCTH U MIOBCETHEBHOM
YKU3HU Ul IPUTOTOBJICHUSI PACTBOPOB 33JJaHHON KOHIIEHTPAIIMU B OBITY M Ha TIPOM3BOJICTBE; IS
OTIpEe/IeTICHHsI BO3MOXKHOCTH TPOTEKAHWS XUMHUYECKUX TMPEBPALICHUH B PA3IUYHBIX YCIOBHAX U
OIICHKH UX IOCJICACTBUI.

JdemoncTpamuu. Monens KpUCTAUIMUSCKON pEIIeTKH Xjopuaa HaTpusa. OOpas3isl MUHEPAIOB ¢ MOHHOMH
KPUCTATMYECKON PEHIeTKOW: KaJblKTa, ranuTa. Mojaenn KpUCTAUTMYECKHX PELIETOK «CYXOTo Ibaa» (WiIH
nona), anMmasa, rpadura (wnm  kBapua). Mogens  momekynsl  JIHK.  O6pasupl  mmactMacc
(dpenonodopmanberuIHbIe, TOTNYPETaH, MOIHITHICH, TTIOJIUIIPONAIICH, TOTUBUHILTXIIOPUI) U U3IENNsI U3 HUX.
OO6pa3Iel BOJIOKOH (IIepCTh, MIEK, alleTaTHOS BOJIOKHO, KallpoH, JIABCAaH, HEHIIOH) B W3Aenus u3 HuX. O0pasIisl
HEOpPraHMYEeCKHX TMOJMMEPOB (cepa IUIacTHYecKas, KBapll, OKCHJ allOMHHUS, MPHPOAHBIC ATIOMOCHIHMKATBHI).
Mogens MossipHOTO 00beMa Ta3oB. TpH arperaTHbIX cOCTOsIHUSL BOoAbl. OOpasipl HAKUMM B YaiiHWKE U TpyOax
[EHTPAJIBHOTO OTOIUICHUS. JKECTKOCTh BOABI U CIOCOOBI ee ycTpaHeHus. [IpuOopbl Ha JKHOKHMX KpHCTaIaX.
OO6pasupl pa3nTUUHBIX AWCIEPCHBIX CHUCTEM: SMYJbCHH, CYCIIeH3WH, a’sposoiniel, reneit m 3omeil. Koarymsmms.
Cunepesuc. Oddext Tunaans.

JlaGopaTopHblie onbIThbl. 2. OnpeaeneHue TUNa KPUCTAIUIMYECKOW PELIETKH BELIECTBAa U OIMUCAHUE €ro
CBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKI[UEN MOJIMMEPOB: MJIACTMACC U BOJIOKOH, U H3Aenus u3 Hux. 4. McneiTanue
BOJBI HA >KECTKOCTh. YCTpaHEHHE >KECTKOCTH BoAbl. 5. O3HAKOMJICHHE C MHHEPAIbHBIMH BOJaMHu. 6.
O3HaKOMIIEHHE C TUCTIEPCHBIMU CHCTEMaMHU.

I[IpakTuyeckas padora Nel./lonyuenue, cobupanue u pacno3Haganue eazos.

Konumponvuasa paboma Nel no meme: «Cmpoenue seujecmear.

Tema 3. Xumuyeckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 usmenenuss cocmasa eeujecmg. AJIOTPONHS U AIOTPONHBIC BUAOU3MEHEHHUS.
[TpuunHBl AUTOTPONMK Ha TIpUMEPe MOIAU(HUKAIMN KUCIOpoaa, yriepoaa u ¢ochopa. O30H, ero OHojoruueckas
poub. 30Mepel U u30Mepusl.

Peakyuu, uoywue c usmenenue cocmasa eeujecmea. Peakumu COeIMHEHUS, Pa3IOKEHUs], 3aMEIICHAS U
oOMeHa B HEOPTraHWYECKOW W OpraHMYecKoW XUMHH. Peaknmm 3k30- M sHpoTepMmuyeckue. TeruoBoi addekr
XUMUYECKOM peakuud MW TEePMOXUMHYECKHE ypaBHEHMs. Peakluu TropeHus, Kak 4YacTHBIA cCllydaid
SK30TEPMUYECKUX PEAKIIUI.

Ckopocmb  xumuueckou peakyuy. 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakiud OT MPUPOIbI
pearupyronmx BeIIeCTB, KOHIIEHTpAllU{, TEeMIIepaTyphl, IUIOMIAJN TIOBEPXHOCTH CONPHUKOCHOBEHHS U
KaTtanuzatopa. Peakuuu romo- u rereporeHsble. [loHsTue o katanu3e M KaraiauzaTtopax. DepMeHThl Kak
OHMOJIOTHYECKUE KaTaTN3aTOPhl, 0COOEHHOCTH MX (HYHKIIMOHUPOBAHUS.

Obpamumocms xumuyeckux peaxyuti. HeoOpaTuMele u oOpaTvMbie Xumuueckne peakiun. CocTosHHe
XMMHUYECKOTO PABHOBECHUS I OOpaTUMBIX XHMHYeCKHUX peaknuid. CrocoObl CMEMmeHUs] XHUMHYECKOTO
paBHOBecHs Ha TpHUMEpe CHHTe3a amMMmuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX MPUHIIMIIAX MPOWU3BOACTBA HA
MIpUMepe CUHTEe3a aMMHaKa U CEpHON KUCIIOTHI.

Ponv 600vt 6 xumuuecxoil peaxyuu. VicThHHBIE pacTBOPHL. PacTBOpUMOCTh M Kilaccu(UKAIHs BEIIECTB 10
3TOMY IPU3HAKY: PACTBOPUMBIE, MAIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

ONEeKTPONUTHl U HEINIEKTPOIHUTHI. DJIEKTPOIUTHYECKas Aucconuanus. KuCIoThl, OCHOBaHMA WU COJU C
TOYKH 3PEHUS TEOPUHU AIEKTPOIUTUIECKON AUCCOIHALINH.

XHUMHYECKHE CBOMCTBA BOABI; B3aUMOJICHCTBHE C METaJUIaMH, OCHOBHBIMH W KHCJIOTHBIMH OKCHIAaMH,
pasnokeHue U 00pa3oBaHUe KPUCTAUIOTUAPATOB. Peakiiny ruapaTaniy B OpraHuuIecKOl XUMHUH.

Tuoponuz opeanuueckux u nHeopeanudeckux coedunenuti. Heodparumprit ruaponan3. OOpaTUMBIA THIPOIU3
coneil. I'maponn3 OpraHN4ecKuX COEIMHEHHH M €ro NMpakTHYeCKOEe 3HadeHHE JUIsl MOJMYy4YEHHs THIPOIM3HOIO
cnupTa U Mbula. buonormueckas poibp THAPOJIM3a B IJIACTUYECKOM M JHEPreTUUYECKOM OOMEHE BEILECTB U
SHEPTHUH B KIIETKE.

Oxucaumenvno—8occmanosumenvHole peakyuu. Ctenenp okucieHus. OnpeneneHne CTETIEHH OKHCIEHUS
no ¢opmyne coeauHeHus. IloHsTHe 00 OKHUCIHUTENBHO-BOCCTAHOBUTENIBHBIX peakuusix. OKuclIeHue WU
BOCCTAHOBJIEHHE, OKHCIIUTEIh U BOCCTAHOBUTEI.

Onekmpoaus. DNEKTPONN3 KaK OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIH TPOIECC. DIEKTPOIN3 PacILIaBOB U
pacTBOpOB Ha MpHMepe XJopuaa Harpus. IIpakTHueckoe NpUMEHEHHE OJJIEKTPONH3a. JIEKTPOJUTHUECKOE
MOJTy4YEHHUE aTIOMUHMSL.
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3HaTh:

» OCHOBHBIC XUMHYECKUE MOHATHUS: JICKTPOIUT, HEAJICKTPOIIUT, DICKTPOIUTHICCKAS JUCCOIHAIIHS,
OKHCIIMTEINb, BOCCTAHOBHUTEIh, OKUCIICHHE, BOCCTAHOBIICHHE, TETUIOBOM 3(h(hEKT peakiuu, CKOPOCTh
XUMUYECKOHN peaKIuu, KaTallu3, XUMUIECKOE PABHOBECHE.

YMerTs:

Ha3bIBaTh: BEIIECTBA IO “TPUBHANBHON M MEXIYHAPOAHONW HOMEHKIATYpeE.

ONPENENATh: XapaKTep CpeAbl B BOJHBIX PACTBOPAX, OKUCIUTENb, BOCCTAHOBUTEIIb.

OOBSICHATH: 3aBUCUMOCTD CKOPOCTH XUMHUYECKHX PEAKIUI U MOJI0KEHUSI XUMUYECKOTO PaBHOBECHS
OT pa3iINYHbIX (AKTOPOB.

MPOBO/INTH: CAMOCTOSITENFHBIH ~ TMOWCK  XWMWYECKOH  WHGPOpPMAIM C  HCIIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB.

Hcnonb3oBaTh NproOpeTEHHbIC 3HAHUS U YMEHUS B IPAKTHYECKOH IS TEILHOCTH U TIOBCETHEBHOM
KU3HU Ui OOBSCHEHHWS XWM. SIBICHHH, MPOUCXOMSIIMINX B OBITY W HA TPOWU3BOJACTBE, M IS
SKOJOTUYECKU TPAMOTHOIO MOBEAECHUS B OKPYKAIOILIEH cpelie, a TAKKe ISl OUCHKH BIHMSHUS XUM.
3arpsi3HEHMsI OKpYXKarolled cpell Ha OpraHu3M YelOBeKa U JAPYTUE JKUBbIE OPraHU3MBI, IS
OXpaHbI OKPYXKarOIIeH Cpebl OT MPOMBIIIEHHBIX OTXO0/I0B.

JdemouncTpanuu. IIpeBpamenne kpacuoro ¢ocdopa B 6embrit. O3oraTop. Mogenn Monekyn H-OyTaHa u
n3o00yTaHa. 3aBHCUMOCTb CKOPOCTU PEaKLUWH OT MPHUPOIBI BELISCTB Ha MPHMEpPE B3aWMOJCHUCTBHSI PacTBOPOB
Pa3iInYHbIX KHUCJIOT O)II/IHaKOBOI\/'I KOHOCHTpallMKM C OAWHAKOBBIMU TIpaHyJlaMHW LUHKa H B3aI/IMO)Z[CI‘/'ICTBI/I$1
OJIMHAKOBBIX KYCOUYKOB pa3HBIX METAJUIOB (MarHus, IWHKA, XKele3a) ¢ COJSHOW KuCIoToW. B3ammopeiicTBue
PacTBOPOB CEPHON KHCJIOTHI C PacTBOpaMU THOCYIb(haTa HATPUS Pa3NTUYHON KOHIIEHTPAIMHM U TEMIIepaTyphl.
Mogens kursiero ciosi. Pasnoxxenue nepokcuaa BOAOPOAA ¢ IOMOMIBIO KaTtanu3zaTopa (okcuna mapranuna (IV))
M KaTalla3bl CHIPOTO Msica M ChIporo kaprodens. [IpumMepsl HeoOpaTUMBIX peaknui, oYX ¢ 00pa3oBaHHEM
ocajKka, Tra3a WM BOAbBL. BlammopeiicTBue nutus W HaTpus ¢ Boaoi. llomyduenme oxcuma docdopa (V) u
pacTBOpeHHe €ro B BOJIC; HCIBITAHWE IOJyYeHHOTO pacTBopa JakmycoM. OOpasubl KpHCTaJUIOTHAPATOB.
WUcneiTanue PACTBOPOB JJICKTPOJIUTOB M HEIJICKTPOJIMUTOB Ha NMPEAMCT AUCCOLMAIINU. 3aBUCHUMOCTh CTEIECHHU
ANEKTPOIUTHYECKOMN TUCCOIMAIIIH YKCYCHOM KUCIIOTHI OT pa30aBiieHHs pacTBopa. [ maponn3 xapOuma KaabIlwsl.
lunponn3 kapOOHATOB IIEIOYHBIX METAUIOB W HUTpaToB IMHKa win cBuHna (II). IlomyueHwe wbLia.
[Ipocrelilline OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMHU; B3aUMOJEHCTBHE IIMHKA C COJITHOW KHCJIOTOH HU
xemeza ¢ pactBopoM cyibdara memu (II). Mogenp snexTpomusepa. Monenb 3J€KTPONM3HON BaHHBI IS
MOJIYYEHUS AITFOMUHUSL.

JlabopaTopHble onbITHI. 7. Peakius 3amelieHuss Menu Kejle30M B pacTBOPE MEIHOro Kyrmopoca. 8.
Peakumu, naynie ¢ oOpa3zoBaHueM ocanka, raza u Bojbl. 9. [lomyueHune kKuciopoma pas3lioKeHHEM TMEpOKCHAA
BojiopoZia ¢ momomslo okcuga mapranna (IV) m karamaser ceiporo kaprodens. 10. [lomyuenue Bomopona
B3aUMOJICCTBHEM KUCIIOTHI ¢ IUHKOM. 11. Pa3nuunbie ciayyau THIPOIN3a CONCH.

Y V. VVYV

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

Memannei. B3aumojieiicTBie METAIIOB C HEMETalIaMH (XJI0pPOM, CEpOoil M KUCIopoaoM). Bzanmoneiicteue
MIETOYHBIX W IIEJIOYHO3EMENbHBIX METAUIOB C BOMON. DJIEKTPOXUMUYCCKUN Psjl HAMPSHKCHHM METaJIOB.
B3aumopeiicTBue MeTamsioB C pacTBOpaMH KHUCIOT U coJied. AmoMuHOTEepMUs. B3aumonelictBue HaTpus C
ATaHOJIOM U (PEHOIIOM.

Koppozus metamnoB. TloHATHE 0 XUMHYECKOW M SJICKTPOXUMUYECKON KOppo3uu MeTauioB. CrocoOb
3aIUTH METAJIJIOB OT KOPPO3HUH.

Hememannvi. CpaBHHUTENBbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HaWOoJiee TUIMUYHBIX MPeICTaBUTENeH
HeMmeTauioB. OKHUCIUTENbHBIE CBOHCTBA HEMETAUIOB (B3aUMOJICHCTBHE € MeETalUIaMH W BOJIOPOJIOM).
BoccTaHoBUTEIIbHBIC CBOMCTBA HEMETAILIIOB (B3aUMOJICHCTBHIE ¢ 00JIee 3JICKTPOOTPHIIATEIbHBIMU HEMETAJIJIAMH U
CJIO)KHBIMH BEIIIECTBAMH-OKHCIUTEIISIMH ).

Kucnomwr neopeanuueckue u opeanuuecxue. Knaccupuxauus KuUcaoT. XUMHUYECKHE CBOWCTBA KHUCIIOT:
B3aMMOJICUCTBHE C METAIaMHU, OKCHUIAMH METAJUIOB, THIPOKCHUIAMH METAJJIOB, COJSIMHU, CIUPTaMH (peaKIius
srepudurannu). OcoOble CBOMCTBA a30THON M KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI.

Ocnosanus Heopeanuueckue u opzanudeckue. OCHOBaHMA, WX Kiaccuuranus. XUMHUYECKUE CBOMCTBA
OCHOBAaHMI: B3aWMOJICHCTBHE C KHCJIOTaMH, KACIOTHBIMH OKCHIAMH W COJISIMH. PazjokeHrne HepacTBOPUMBIX
OCHOBaHHI.

Conu. Kiaccubukanus cojeit: cpemHue, KHCIbIE W OCHOBHBbIC. XWMHYECKHE CBOWCTBA COJICH:
B3aMMOJICUCTBHE C KHCJIOTaMU, IIEI0YaMH, METallaMd W CcoJisaMH. lIpemcraBuTenw cojied M WX 3HAa4YCHUE.
Xnopun HaTpus, KapOOHAT Kanblins, Gocdar Kanblus (CpEeAHHE COJIH); TMIPOKapOOHATHI HATPUS M aMMOHUS
(xucnble conn); ruapokcokapoonat meau (II) - Manaxut (OCHOBHAS COJIB).
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KauecTBeHHBIC peakiuu Ha XJIOPUA-, CYJIb(]art-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUSI, KATHOHBI XKelle3a
(IT) u (11D).

T'enemuueckas 836 MexHcOy KIACCAMU HEOP2AHUHECKUX U opeanudeckux coedunenuu. llonarue o
FEHETUYECKON CBSI3M M TEHETHYECKUX psajax. ['eHeTnueckui psia Metamna. ['eHeTHUUecKud psii HeMmeTailia.
OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHUYCCKOW XUMUH.

3HaTh:

» BaXKHEHIWE BeIlecTBa: CepHAas, COJSHAs, a30THAasE W YKCYyCHas KHCJIOTa, WICJIOYH, aMMHAaK,
OCHOBHBIE METAJLIBI U CILJIABHI.
»  BaKHEHIIINE MMOHATHUS: BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

YMeTh:

» Ha3bIBaTh: BEIIECTBA I10 “TPUBHUANBHOW M MEXIyHAPOAHOM HOMEHKJIATYpE.

»  OmpeneNaTh: MPUHAAICKHOCTD BEIIECTB K Pa3IMYHBIM KaccaM.

»  XapaKTepu30BaTh. OOIHMEe XMMHYCCKHE CBONCTBA METAJJIOB, HEMETA/UIOB, OCHOBHBIX KJIacCOB
HEOPTraHWYECKUX M OPTAaHUIECKUX COCTUHEHUH.

» BBINOJHATh XUMHUYCCKHH OKCIEPUMEHT: 10 PACMO3HABAHHMIO BAKHEHIIIMX HEOPTaHUYECKHUX H
OpraHUYECKUX BEIECTB.

» IPOBOAMTH. CAMOCTOSTCIBHBIA  IMMOMCK  XMMHYECKOW  HMH(GOpMAaldd C  HCIOJIb30BAHUEM
pPa3IUYHBIX HCTOYHUKOB.

» Hcnonb3oBaTh MprOOpETEHHBIC 3HAHUS U YMEHUSI B IPAKTHYECCKOH ESTEILHOCTH U TIOBCETHEBHOM

KHU3HH [UI1 OOBSICHEHUsS] XUM. SBJICHHH, NPOUCXOMAIIMX B OBITY M Ha MPOM3BOACTBE, M I
9KOJIOTHYECKH TPaMOTHOTO TIOBEJEHHSI B OKPYXKAIOIIEH Cpelle, a TaKKe AJIS OLCHKH BIMSHHASA XUM.
3arpsi3HEHMsI OKpYy)Karolllei cpelibl Ha OpraHu3M ueloBeKa U JAPYTUE >KUBBIE OPraHU3MBI, IS
OXPAaHbI OKPYXKAIOIIEH Cpebl OT IPOMBIIIEHHBIX OTXOIO0B.

JemouncTpannu. Komnexmust o0pasnoB MeTauioB. B3aumoseiicTBre HaTpUs U CYPbMBI C XJIOPOM, JKeJesa ¢
cepoil. ['opeHre Maraust 1 aJlOMUHUS B KUciopoze. B3aumozelicTBre 1M1e109HO3EMENbHBIX METANIOB C BOJOM.
BsaumogeiicTBue HaTpus ¢ 3TAHOJIOM, IIUHKA C YKCYCHOM KHCIOTOW. AIOMUHOTEpMUs. B3anMopaencTBue Menu ¢
KOHILICHTPUPOBAHHON Aa30THOM KHUCIOTOH. Pe3ynpTaThl KOPpO3WHM METAJJIOB B 3aBUCUMOCTH OT YCJIOBUH €€
nporekanus. Kouiekiusi o0paslioB HEMETauIoB. B3auMonmelcTBUE XJIOPHOW BOABI C PAacTBOPOM OpoMuia
(momnaa) xamus. Kosutekuusi MpUPOIHBIX OpPraHMYECKWX KHCIOT. Pa3z0aBieHHe KOHICHTPUPOBAHHOHN cepHOU
KHCIIOTHL. B3anMonmelcTBie KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI C caxapoM, HEINT0I030i 1 Menbio. O0pasiisl
NPUPOAHBIX MHHEPAJOB, COAEPXKAIIMX XJIOPUA HATpus, KapOoHaT Kambuusi, Qocdar KampLus WU
rugpokcokapbonatr Mmenu (II). OOpasubsl NHIIEBBHIX MPOAYKTOB, COJEPXAIMX T'HIPOKApOOHATH HATPHUA H
aMMOHHMS, X CIIOCOOHOCThH K Pa3lIOKEHHIO MU HarpeBaHuu. [ amenue coapl ykcycoM. KauecTBeHHble peakunu
Ha KaTHOHBI ¥ aHUOHBI.

JlabopaTopHble onbIThl. 12. VcnbpiTaHHe pacTBOPOB KHCIIOT, OCHOBAHHUN M cojiell MHAWKaTtopamu. 13.
B3anMopeiicTBIE COMSHOM KHUCIOTH ¥ pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTauiamMu. 14. BzauMoaeicTBrie CosHOM
KHCIIOTBI M PacTBOpa YKCYCHOM KHCIIOTHI C OCHOBaHWSMHM. 15. B3aumozeiicTBue CONAHON KHCIOTBI H pacTBOpa
YKCYCHOM KHCIIOTHI ¢ cosisiMU. 16. IlosyueHue u cBOIICTBAa HEPACTBOPUMBIX OCHOBaHMU. 17. ['maponu3 XxaopuaoB
W alleTaToB IIEIOYHBIX MeTaioB. 18. O3HaKOMIIEHHE ¢ KOJUICKIIMSIMU: a) METaJUIOB; 0) HEMETAJIOB; B) KUCIIOT;
') OCHOBaHUI{; 1) MUHEPAJIOB M OHOJIOTHYECKUX MaTEPHAIOB, COJIEPKALINX HEKOTOPHIE COJIH.

IIpakTnyeckas padora Ne2.Pewenue sKkcnepumMenmanbHovlX 3a0ay HA UOSHMUDUKAYUIO OP2AHUYECKUX U
Heop2aHuueckux coeOUuHeHull.

Konmponwvnasn pavoma Ne2 no meme: «Obodwenue 3nanuii no Kypcy ooueuxumuu

Y4yeoHO-TEeMaTHUYECKUH JIaH o xumuu 11 kiacce

11 xnmacc. Xumust. ba3oserit ypoBens (1 wac B Hezienmo, Bcero 34 yaca)
O.C. TI'abpuensn

Mecsina Tembl Koumnue KonTpoasnas u n/p
CTBO
4acoB
Cents0pb CtpoeHue aToMa u 3
[Nepuoanuecknii 3akon [1.11.
MenpeneeBa
CenTs0pb-nexadpnb CrtpoeHnue BemecTBa. 14 K/p Nel «CtpoeHue BemecTBa
II/p Nel «Ilonydenue, cobupaHue u
pacro3HaBaHUE Ta30B»
SHBapp-mapt XHUMHYECKUE PEAKIINH 8
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Mapr-mait BemecTBa, ux cBoiicTBa 9 K/p Ne2 «OO6oOIieHne 3HAHUH 110
KypCy OOIIel XUMHU

I1/p Ne2 «Perienne
9KCTIEPUMEHTAITBHBIX 337124 Ha
HUIACHTU(PHUKAINIO OPTaHUYCCKHUX H
HEOPraHUYECKUX COCTMHEHUI».

Hcnons3yembriit YMK:
1. Tabpuensan O. C. Xumus. ba3ossrit ypoBeHsb. 11 ki.: yaebuux/ O.C. I'abpuemnsa. — M.: Ipoda, 2014.
2. Tabpuensn O.C. Tlporpamma kypca xumun st 8 — 11 kimaccoB 001eo0pa3oBaTeIbHBIX YUPEKACHUH, -
M.: [Ipoda, -2010 .;

Koumponvuvie pabomut Ilpakmuueckue pabomut
Nel «Cmpoenue gewgecmsay Nel «llonyuenue, cobupanue u pacnos3Haganue 2a3oe»
N2 «Obobwenue 3uanuil no Kypcy oowei Xumuuy No2  Pewenue — 9KCNEpUMEHMATbHLIX 30044  HA
UOeHmMuUKAYUIo  OpeaHUHecKUx U HeopPeaHU4ecKux
coeouHeHutl.

Jlabopamopnuie padbomot

1. Koncmpyuposanue nepuoouueckoii mabauybl 31eMeHmo8 ¢ UCHOIb308AHUEM KAPMOYEK.

2. Onpedenenue muna KpUCMAaiIU4ecKou peulemrku 6eujecmea U ORUCaHue e20 CE0LUCMS.

3. O3unaxomnenue ¢ KoiieKyuell NOIUMEPO8: NAACIMMACC U 8OJIOKOH, U U30eIUS U3 HUX.

4. Hcnvimanue 600bl HA JcecmKOCMb. Ycmpanenue s#cecmkocmu 600bl.

5. O3unaxomnenue ¢ MUHEPaIbHLIMU 600AMU.

6. O3naxomnenue c OUCNEpCHbIMU CUCTEMAMU.

7. Peaxyus 3amewenus meou sxcene3om 6 pacmeope MeoHo20 Kynopoca.

8. Peakyuu, uoywue c 0opazosanuem ocaoxa, 2a3a u 600bl.

9. [lonyuenue KUCI0pOOa paziodcenuem nepoKcuda 8000poda ¢ NoMowblo okcuoa mapeanya (IV) u kamanasol
cbipo2o Kapmogens.

10. Ilonyuenue 6000poda g3aumoodelicmauem KUCIOmbl C YUHKOM.

11. Pasnuunsie cnyuau euoponusa coneu.

12. HUcnvimanue pacmeopog KUciom, 0CHO8AHULL U Coleti UHOUKAMOPaMU.

13. Bzaumooeiicmeue CoNsiHOU KUCIOMbL U PACMBOPA YKCYCHOU KUCIOMbL ¢ MEMALIAMU.

14. Bzaumooeiicmegue coasiHOU KUCIOMbL U PACMBOPA YKCYCHOU KUCTIOMbL C OCHOBAHUAMU.

15. Bzaumooeticmeue consAHOU KUCIOMbL U PACMBOPA YKCYCHOU KUCIOMbL C COJISIMU.

16. Ilonyuenue u ceoticmea HepacmeopuMbiX OCHOBAHUIL.

17. I'udponu3z x10pudos u ayemamos weiouHblx Memaios.

18. O3naxomaeHue ¢ KOLIEKYUAMU. a) Memaios, 6) HeMemainos, 8) KUCIOM, &) OCHOBAHUI, 0) MUHEPAL08 U
OUOI02UYECKUX MAMEPUANIOB, COOEPHCAUYUX HEKOMOPbLE COTU.

TpeOoBaHus K pe3yJibTaTaM 0CBOCHHS MPOTPAMMBI

B pesynbsrare 00yuenus B 10-11 kiacce yaeHuk OyaeT

3HAMb/NOHUMAMb:

- BOKHEHIINE XUMUYECKHE MTOHATHS: BaJIGHTHOCTb, CTEIIEHb OKHCIIEHHS], TOMOJIOTH, H30MEPBHI.

- OCHOBHbBIE TEOPUU XUMHH: XUMHUYECKON CBSI3H; TEOPHIO CTPOCHUS OpraHnvecKux BemecTs byTieposa.

ymembn:

- Ha3bIBaTh U3YUYCHHBIE BEIIECTBA 110 «TPUBHAIHHON» UITM MEXITYHAPOJIHON HOMEHKIIATYPE;

- ONpEeNensATh: BAJICHTHOCTh M CTENEHb OKWCIEHWS XWMHUYECKHX DJIEMEHTOB, THUI XWMHYECKOW CBS3U B
COEIMHEHMSIX, PUHAJIEKHOCTD BEIIECTB K PA3JIMYHBIM KJ1acCaM OPraHUYEeCKUX COEANHEHUHN;

- XapakTepwu30BaTh: OCHOBHBIE KIJIACCHI OPraHMYECKUX W HEOPraHMYECKHWX BEIIECTB, CBOWCTBA METAIOB U
HEMETaJIJIOB.

- OOBSICHATB: IPUPOTY XUMHUECKON CBSI3H

- BBINOJHATh XUMUYECKHI SKCIIEPUMEHT MO PaclO3HABAHMIO BAXKHEWIINX OPraHMYECKHX BELIECTB; U MOJIyUYEHUS
ra3oB

- TIPOBOJIUTH CAMOCTOSITENILHBIM MOUCK XMMHYECKOW MH(POPMALUU C UCIOJB30BAaHUEM PAa3JIMUYHBIX UCTOUYHHKOB
(Hay4YHO-TIOMYJIIPHBIX M3IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

WCTIONIb30BaTh MPUOOPETEHHBIE 3HAHNS U YMEHHUS B IPAKTUYIECKON ACSITEIHbHOCTH U TIOBCETHEBHON )KU3HH JIA:
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- TaBaTh OOBSICHEHUS! XUMUYECKHX SBJIICHUH, POUCXOSIINX B IPUPOJIE, OBITY M HA TIPOU3BOJICTBE;

OTIpE/ICTICHHUS] BO3MOXXHOCTH TPOTEKAHUS XMUMHYCCKUX MPEBPANICHUN B Pa3IMYHBIX YCIOBUSAX M OICHKH WX
TOCJIE/ICTBUIA;

- OKOJIOTHYECKH TPAMOTHOTO TIOBEJIEHUS B OKPYKAIOIIEH CPee;

- OIICHKH BIIUSHUS XUMHUYECKOTO 3arps3HCHUS OKPYKAIOIICH CpelIbl HA OPraHM3M YeOBEKa U JIPYTHe KUBBIC
OpTaHH3MBEI;

- 6e30MacHOTO OOpAIIeHNs C TOPIOYUMH U TOKCHYHBIMHU BEIIECTBAMH, 1aO0paTOpHBIM 000pyIOBaHHEM;

- IPUTOTOBJICHHUS PACTBOPOB 3aJaHHOMN KOHIICHTPAIIUH B OBITY U Ha MPOU3BOJICTRBE;

- KpUTHUYCCKOH OIEHKH JOCTOBEPHOCTH XUMHUUECKOI MH(OPMAIIY, TOCTYIAIOIIEH U3 Pa3HBIX HCTOYHUKOB.

Hcnonp3oBath mproOpeTEeHHBIC 3HAHUS M YMEHUS B NMPAKTHUYCCKOH JIEATEIBHOCTH M TOBCETHCBHOM YKU3HU JUIS
OOBSICHEHHSI XUM. SIBIICHHA, MPOUCXOSIIMX B ObITY WM HAa TPOU3BOJACTBE, M JJIS IKOJOTMYECKH TPaMOTHOIO
TIOBEJICHNSI B OKPYXXAOIIEH cpelie, a TaKkKe /IS OIEHKW BIFSIHHS XUM. 3arpsi3HEHHUS OKPYKaIoImed cpeapl Ha
OpraHM3M 4YeJIOBeKa W IpPYyrue >KUBBIE OPraHU3MBI, ISl OXPAaHBl OKPY)KAMOMIEH Cpeasl OT MPOMBIIIICHHBIX
OTXOJIOB.
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Hcnoabsyembiii YMK:
1. Tabpuensn O. C. Xumus. 10 xmacc. ba3oBeiit ypoBeHb: YUeOHUK 11 00111€00pa30oBaTEIbHBIX
yupexaenuil. - M.: Ipocda, 2014.

2. Taopuensn O.C. Tlporpamma kypca xumuu s 8 — 11 kmaccoB o01mieoOpa3oBaTeIbHBIX
yapexnaenuit, - M.: Ipoda, -2010 . ctp.27;

3. Henwucona B. I'. Xumus 10 knacc: [Toypounslie miansl. - Bonrorpan: Yuutens, 2003 1. -151 c.

4. AcradpneB C.B. Ypoku XxuMuu ¢ IpuMeHeHnEeM HHPOpPMaMOHHBIX TexHojoruid 10-11 kmaccsl, ¢
AJIEKTPOHHBIM MPUIIOKEHUEM, - M.: «['mooycy, 2009.

5. borpmanosa H.H., Bactokosa E.}O. COOpHHK TECTOBBIX 3aJaHHiA JJI1 TEMAaTHUYECKOTO U UTOTOBOTO
koHTpoJisa, xumus 10-11 knaccel, - M.: «MaTemnext-Lientpy», 2009.

6. [lambypyesa T./]. Paboume mporpamma k YMK [labpuensn O. C. Xumusa 10-11 xmaccoB. M.:
Hpoda, 2013.

7. Tabpuensn O. C. Xumus. 11 xnacc. ba3oBeiii ypoBeHb: Y4eOHUK A 00I1€00pa30BaTEIbHBIX
yupexaeHuid. - M.: JIpoda, 2014.

8. [labpuensn O.C. Tlporpamma kypca xumum s 8 — 11 kjmaccoB o0Imieo0pa3oBaTeIbHBIX
yapexaenui, - M.: [Ipoda, -2010 r. cTp.27;

9. Pabouue npocpammer k YMK O.C. Tabpuensiaa. Xumus 10-11 kimaccel: yaeOHO-METOIUYECKOE
nocobue/ coct. T.J[. l'amOypuesa. — M.: JIpoda, 2013 — 187 c.

HNuTepHeT—pecypcesl u Hu@poBbie o0pa3oBarteiibHbie pecypesl (LHOPHI)

1. http://www.edu.ru — IleHTpanpHBIi 00pa30BaTEIbHBIN MMOPTAT, COJACPKHT HOPMATHBHBIC
JOKYMEHTI MUHHCTEPCTBA, CTaHIAPThI, WHPOPMALMIO O MPOBEACHUE OKCIICPUMEHTa, CEpBEp
MHGOPMAIIMOHHON MOIEePKKH EQMHOTO rocy1apcTBEHHOTO K3aMeHa.

2. http://www.fipi.ru — mopran uHGOpPMAITMOHHON TOAIEPIKKU €AUHOTO TOCYAAPCTBEHHOTO SK3aMEeHa.

3. http://www.chemnet.ru — sanekTpoHHast GUOIUOTEKA IO XUMHH.

MaTepuajabHO-TEXHHYECKOE 00ecneveHne:

1. Harnsaaneie mocoOusi: cepuu TaOJIHI[ IO XMMUH, KOJUICKI[MH, MOJICIU MOJICKYJ, HaOOpBI
MOJIeJICH aTOMOB JIJISl COCTABIICHHS MOJICIICH MOJICKYJI KOMIUICKT KPUCTANTMYECKUX PEIICTOK.

2. IlpuGopsi, wHabOpsl TOCYIBI, JAOOPATOPHBIX NPUHAMICKHOCTEH UII  XUMHYECKOTO
IKCIIEPUMEHTa, HAOOphl peakTUBOB. Hanmuue abopatopHOro 00OpYAOBaHUS U PEAKTUBOB MO3BOJISCT
bopMupOBaTh KyJIbTypy O€30MacHOr0 OOpAalIeHUs C BEIICCTBAMH, BBITIONHATH AIKCICPUMEHT TI0
pacro3HaBaHUIO BAKHEHIINX OPraHMYECKHX BEINECTB, IPOBOJUTH JKCIEPUMEHTAIBHBIC pPabOTHI
UCCIIeIOBATEIbCKOTO XapaKTepa.

3. Hammume xommbloTepa B Kiacce, JIOCTyla B KaOWHeTe K pecypcam HHTepHeT, Haindue
KOMITJIEKTa KOMITaKT-IUCKOB IO TPEJMETY TO3BOJISET CO37aBaTh MYJIbTUMEIHIHOE COMPOBOXKICHUE
YPOKOB XHUMHH, TIPOBOAMTH YYalIMMHUCS CaMOCTOSITCIbHBI TIOMCK XWUMHUECKOW HWH(OpMaIuy,
UCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHHU Uil 00pabOTKU M Tepeaadyll XMMUYECKON HHpopMaIum, eé
MPEJCTABICHUS B PA3JIUYHBIX (OpMax.
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