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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma cocrasiena st padbotsl o yueonukam O. C. 'abpuensHa « Xumus.
ba3zoBbiii ypoBenb» 111 10, 11 kitaccos.

Pabouas nporpamma cocraBieHa Ha ocHOBe DeiepalibHOTO IrOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPEeIHEro 00IIero oopa3oBanus. B Heill Takke yUUTHIBAIOTCS
OCHOBHBIC HJIeH ¥ nosioxenust [I[porpamMmel pa3BUTHS 1 GOPMHPOBAHUS YHUBEPCATBHBIX
y4eOHBIX ICUCTBHUH I CPEIHETO O0IIero 00pa3oBaHusl.

B paboueii mporpamMmme mpeaycMOTPEHO Pa3BUTUE BCEX OCHOBHBIX BUOB JICATEIBHOCTH
0o0ydaeMbIX, IPECTABICHHBIX B IPOrpaMMax JijIsl HA4YaJIbHOIO OOIIEro U OCHOBHOTO OOIIETO
obpa3zoBanus. OIHAKO CoJepKaHUE TaHHOW pabodeil MporpaMMbl IMEET OCOOCHHOCTH,
00yCIIOBJICHHBIE, BO-TIEPBBIX, IPEAMETHBIM CO/ICPKAHUEM U, BO-BTOPBIX, ICUXOJIOTHUECKUMHU
BO3PACTHBIMHU 0COOCHHOCTSIMH 00ydaembIX. [Ipu M3yueHUN XUMUH, TJe BEAYIIYIO POJIb HTPAET
MO3HABATENIbHAS JIEATEIbHOCTh, OCHOBHBIE BU/IbI YUEOHOI 1eATEIbHOCTH 00yYaronuxcs Ha
YpOBHE YUEOHBIX JECHCTBUI BKIIOYAIOT YMEHHS XapaKTEpU30BaTh, OOBSICHSTH,
KJIaCCU(UIIUPOBATH, BIAJIETh METOJAMU HAYYHOT'O MMO3HAHHUSA, TIOTHO U TOUYHO BBIPAKATh CBOU
MBICITH, APTYMEHTHPOBATH CBOKO TOUKY 3pEHUs, pad0TaTh B TPYIIIE, IPEACTABISTh U COOOIIAThH
XUMHUYECKYIO0 HH(OPMALIKIO B YCTHON U MUCbMEHHOM (popMe U JIp.

OxHO# 13 BaXHEWIIHX 3a/1a4 00yUeHUS B CPETHEH HIKOJIE SBISETCS MOArOTOBKA 00yJaroIInuXCst
K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODPY )KM3HEHHOTO U IPO(ECCUOHATILHOTO MYTH.
OOyuaromumecst T0KHBI HAYYUThCSI CAMOCTOSITEIILHO CTABUTh LS U ONPEACIISATh MMyTH UX
JOCTHKEHUS, UCIIOJIb30BATh MTPHUOOPETEHHBI B IIKOJIE OMBIT IEATEIHHOCTH B PEAIbHOM KU3HH,
3a paMKaMu y4yeOHOTo Tpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY TUIABHBIE IIENTU CPEHEro 00IIero 06pa3oBaHus:

1) (bopMHIpOBaHKE IIETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MTPHOOPETEHHBIX
3HAHUAX, YMEHUSX U CII0c00ax NesITeIbHOCTH;

2) proOpeTeHUE OMbITa Pa3HOOOPA3HOM IEATEIILHOCTH, OTBITA MO3HAHUS U CAMOTIO3HAHMS,;
3) MOJIFOTOBKA K OCYILECTBJIEHUIO OCO3HAHHOTO BHIOOpA MHIUBUAYaIbHON

00pa3oBarenbHON WM MPOodhecCuOHATBHON TPAaeKTOPHUH.
Bonbiioii BkIaa B JOCTHKEHHE ITUX 1EJIel CpelHero o0Iiero oopa3oBaHus BHOCUT U3yUYCHHE
XUMHH, KOTOPOE MPU3BAHO 00CCIICUUTE:

. (dbopMHpOBaHKE CHCTEMBl XUMUYECKHUX 3HAHUHN KaK KOMIIOHEHTAa €CTECTBEHHOHAyYHOU
KapTHUHBI MUDAa;
. pa3BUTHE JUYHOCTH 00YUAIOIINXCS, UX HHTEIUIEKTYaJbHOE U HPAaBCTBEHHOE

COBEpILIEHCTBOBaHME, (POPMUPOBAHNE Y HUX TYMAHUCTHYECKUX OTHOIICHHUHA U KOJIOTHYECKH
11e51eco00pa3HOro MOBEACHHUS, B OBITY U TPYIOBOM J€ATEIbHOCTH;

. BBIPAOOTKY y 00 yJarOMIMXCsl TOHUMAaHKS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU
XMMHH, a TaKke (POPMUPOBAHME Y HUX OTHOLICHHS K XMMUHU KaK BO3MOXHOM 0bsacTu Oyayiei
NPaKTUYECKOH e TeNFHOCTH,

. ¢dbopmHpoBaHHEe YMEHHI 6€3011acCHOr0 OOpaIlleHNUs C BELIECTBAMU, UCIIOIb3yEMbIMU B
MTOBCETHEBHOMW JKU3HU.

[{enn n3ydyeHnss XUMHUH B CpEIHEN LIKOJIE:

. ¢dbopmupoBaHue y 00yJaromuXcs YMEHUS BUIETh U MOHUMATh LIEHHOCTh 00pa3oBaHus,
3HAYUMOCTh XMMHUYECKOT0 3HAHUS JJIsl KaXKA0Tr0 YeJIOBeKa, HE3aBUCUMO OT €ro
npodecCHOHAIBHON J1eSTeTbHOCTH;

. (dbopMupoBaHHE y 00YJarOIIMXCS YMEHUHN pa3inyarh (PaKThl U OLIEHKH, CPABHUBATD
OLICHOYHBIE BBIBOJIbI, BUAETH UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C
OTIPENIETICHHOM CUCTEMOM IIEHHOCTEH, (hOPMYITUPOBATh K OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

. ¢dbopMupoBaHHE y 00YJarOIIMXCS 1[EJIOCTHOIO MIPEICTABICHUS O MUPE U POJIM XUMUHU B
CO3JIaHMH COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U



IIPOLIECCHI OKPYIKAOIEH TEHCTBUTEIBHOCTU — IIPUPOJIHOM, COLUAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ys ISl 3TOr0 XUMUYECKUE 3HAHUS;

. npuodpeTeHne 00yJaroIIMMHUCS OTIbITa PA3HOOOPA3HOM eI TEIbHOCTH, OIbITA TIO3HAHUS
Y CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JUISI Pa3IMUHbIX
BUJIOB JICATEIbHOCTHU (HABBIKOB PELICHUS POOIeM, IPUHATHS PEIICHHA, TIOUCKA, aHAIIN3a U
00paboTku nHGOpMaIuu, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHHI, HABBIKOB
COTPYAHHUYECTBA, HABBIKOB 0€30MacHOr0 OOPAIICHHS C BEIIECTBAMU B IIOBCEIHEBHON KHU3HHU).
LleHHOCTHBIE OPUEHTUPBI COJEPKAHUS Kypca XUMUU B Cpe/iHeH (TOTHOM) IIKOJIE HE 3aBUCAT OT
YPOBHSI U3YYEHUS U ONPEACISIOTCS CeM(PUKON XUMHUH KaKk HayKku. [IoHATHE «IIEHHOCTB)»
BKJIFOYACT €IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CYOBEKTUBHOTO (OTHOIIIEHHE CYyOBEKTa K
00BEKTY), IOITOMY B KAUECTBE LIECHHOCTHBIX OPUEHTHPOB XMMHUUECKOI'0 00pa3oBaHUs
BBICTYNAIOT O0BEKTHI, U3y4aeMble B Kypce XUMUU, K KOTOPBIM y yuamuxcs GopMupyercs
[IEHHOCTHOE OTHOIIeHUE. [Ipu 3TOM BeaylIyto posib UTPAIOT MO3HABATEIbHBIE IEGHHOCTH, TaK KaK
JAHHBIA y4eOHbBIN MpeIMET BXOAUT B IPYIIIY IPEIMETOB M03HABATEIHHOIO [IUKJIA, T1aBHAS 1I€Th
KOTOPBIX 3aKIII0YAETCS B U3YUYEHUU TIPHPO/IBL.

OcCHOBY IT03HaBaTEIbHBIX [IEHHOCTEN COCTABIISAIOT HAYYHbIE 3HAHUS, HAYYHbIC METO/IbI
MO3HAHUS, a ICHHOCTHBIE OPUEHTAINH, (DOPMUPYEMBIE Y YUAITUXCS B IPOLIECCE N3YUICHUS
XUMUH, IPOSBIISIOTCS:

M B IIpU3HAHWHU NECHHOCTH HAYYHOI'O 3HAaHH, €ro HpaKTH‘{GCKOﬁ 3HAYUMOCTH,
JAOCTOBCPHOCTH;

M B ICHHOCTHU XUMHUYCCKUX MCTOAOB UCCJIICAOBAHUA J)KMBOI M HEXKUBOK IIpUPOALI;
® B IIOHMUMAHHH CJIIOKHOCTHU U ITPOTUBOPCUYUBOCTU CaMOI'0 IIPOLECCA ITO3HAHUA KaK

W3BEYHOTrO cTpemieHus k Mcrune.

B kauecTBe 00BEKTOB IEHHOCTEH Tpy/a U ObITa BHICTYHAIOT TBOPUECKAs CO3HIaTENbHAS
JeATEeTbHOCTb, 3JJ0POBBII 00pa3 KU3HU, a IEHHOCTHBIC OPUEHTAIIMHN COJIEPKAHUS Kypca XUMUU
MOTYT paccMaTpUBaThCs Kak (popMHUpOBAHUE:

d YBa)KI/ITGJH)HOFO OTHOIICHUA K COSI/II[aTeJII)HOfI, TBOquCKOﬁ ACATCIIbHOCTH,

. MMOHUMAaHUS HEOOXOIMMOCTHU 3/I0POBOTO 00pa3a KU3HU;

. MOTPEOHOCTH B O€3YCIIOBHOM BBITIOJTHEHUH TPABHII 0€3011aCHOTO UCIIOIH30BAHUS
BEIIIECTB B IIOBCEAHEBHOM KU3HH;

. CO3HATEJIHLHOTO BbIOOpa OyayIel MpoPecCHOHAIBHOM IeATeTbHOCTH.

Kypc xumun o651ajaet BO3MOKHOCTAMU 711 GOPMUPOBAHNS KOMMYHUKATUBHBIX [IEHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIOT MPOLIECC OOLIEHHS, TPaMOTHAsl peyb.

HCHHOCTHHG OpHUCHTAllUU KypCa HAIIPaBJICHbI HA BOCIIUTAHUC Y 06yqa}0umxc;1:

. MPaBUILHOTO UCIIOJIH30BAHUS XUMUYECKON TEPMUHOJIOTHHA U CUMBOJIUKH;

. MOTPEOHOCTH BECTH TUANIOT, BHICIYIINBATh MHEHHUE OIMOHEHTAa, y4aCTBOBAThH B
JIMCKYCCHUU;

. CIOCOOHOCTH OTKPBITO BBIPAXKATh U ApTYMEHTHPOBAHO OTCTaNBaTh CBOIO TOUKY 3pEHUSI.

OO1m1ast xapakTepuCcTHKa yueOHOro Kypca

KecTkuii TMMHUT BpeMEeHH, OTBEICHHBII Ha U3y4YeHHE XMMHUU Ha 6a30BOM ypOBHE, U
COOTBETCTBUE 00pa30BaTEIbHOMY CTaHAAPTY ONPENENIUIN TIIATENbHBIH 0TOOp ColepKaHUs
Kypca XUMHH, KOTOPbIH MO3BOJIHT:

. COXPAHUTb JJOCTATOYHO LIEJIOCTHBIM U CUCTEMHBIN KypC XUMHHU, KOTOPBINA (hopMHUpOBAIICS
Ha NPOTSHKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUKCKOMN IIKOJIE;

. 0CBOOO/IUTH KypC OT U3JHUILHE TEOPETU3UPOBAHHOTO U CIIOKHOTO MaTepHana, s
OTpabOTKU KOTOPOTO TPeOyeTCsi HEMaJi0O BPEMEHH;

. MaKCHUMAaJIbHO COKPATHUTh TY OIUCATEIbHYIO YaCTh B COJIEPKAaHUU y4eOHOM JUCIUIUIMHBL,
KOTOpasi HOCUT CYry0o 4acTHBIN XapakTep U yMECTHaA, CKopee, ISl MPOQPHUIIbHBIX MIKOJ U
KJIACCOB;



. BKJIFOUUTH B KypC MaTepual, CBSI3aHHBIN C TIOBCETHEBHOM KU3HBIO YEIOBEKa, C Oyaymiei
poeCCHOHAIBHON JIEATEHPHOCTHIO BBIITYCKHUKA, KOTOpask HE UMEET SIPKO BBIPAKECHHOM CBSI3H C
XAMHUEN.

MeT0/10510TMYECKO OCHOBOM IOCTPOEHHSI y4€OHOrO COJEpKaHUS XUMUU JJIs CpeIHEN
IIKOJIbI 0230BOr0 YPOBHS SIBUJIACH U1 MHTEIPUPOBAHHOIO Kypca, HO HE €CTECTBO3HAHMS, a
XHUMHHU.

CrtpyKTypa npeaiaraeMoro Kypca pemaeT JIBe Ipo0JieMbl HHTETpallii B 00y4eHUU XUMUHU.
[TepBast — 3TO BHYTpHUIPEIMETHASI HHTETPAIUs YIeOHON AUCIMIUITMHBI «XUMuUs». Mes Takoi
WHTErPALMH IUKTYET CICAYIONIYI0 OUePETHOCTh U3YUCHHS Pa3AesiOB XUMHUU: BHAYAJIE U3Y4aeTCs
OpraHuyecKas XUMHs, a 3aTeM — XUMHus 001as. Takoe CTpyKTypupoBaHrue 00yCIOBICHO TEM,
4T0 00001IEHNE COJIepKAHUS IPEMETA TO3BOJISIET Ha 3aBEPILAIOIIEM dTarne chopMUpoBaTh y
BBIITYCKHUKOB CPEIHEN IIKOJIbI MPEACTAaBICHNE O XUMUHU KaK O I[EJIOCTHOM HayKe, TOKa3aTh
€IMHCTBO €€ MOHSITH, 3aKOHOB U TCOPUH, YHUBEPCAIbHOCTh U IPUMEHUMOCTh UX KaK JJIs
HEOPraHUYECKOM, TaK U JJI1 OPTaHUYECKON XUMUHU.

Btopas — 310 MexnpenMeTHass HHTETrpalys, MO3BOJIsAIoNIas Ha 6a3e XUMUU O0bETUHUTD 3HAHUS
no usuke, Ouonoruu, reorpaduu, SKOJIOTUU B €AUHOE IOHUMAHHUE IPUPOJBI, T. €.
c(hopMHUpPOBATh LIETOCTHYIO €CTECTBEHHOHAYUYHYIO KAPTUHY OKPYKAIOIIEro MUpa. DTO O3BOJIUT
CTapUIEKIAaCCHUKAM OCO3HATh TO, UTO 0€3 3HAHUU M0 XMMHUH BOCIIPHUATHE OKPYXKAIOIIET0 MUpa
OyJIeT HEMOJIHBIM U YIIEPOHBIM, a JIFOU, HE MOTYyUYHBIINE TAKMX 3HAHUH, MOTYT CTaTh
HEOCO3HAHHO OMACHBIMU AJI ATOT0 MUPA, TaK Kak XUMUYECKH HETPaMOTHOE o0OpalleHue ¢
BEIIIECTBAMHM, MaTepUaIaMHu U IIPOLIECCaMU IPO3UT HEMAIBIMU Oegamu.

Kpome 3Tux AByX BeIyIIMX MHTEIPUPYIOIIUX UICH, KypC peau3yeT U elle OJHY — HHTErPAIHIO
XMMHUYECKUX 3HAHUH ¢ TyMaHUTApHBIMU JTUCLHUILTHHAME: UCTOPUEH, INTEPaTypOil, MUPOBOM
XY/I0’KECTBEHHOH KyJIbTYPOil. DTO, B CBOIO O4Y€pe/Ib, IO3BOJISIET CPEACTBAMH y4eOHOTO
npeaMeTa MoKa3aTh PoJib XUMHUH U B COLMANIBHON cepe UeIoBeUecKoi JesITeIbHOCTH, T. €.
HIOJTHOCTBIO COOTBETCTBOBATH UIEsIM 00pa30BaTENbHOIO CTaH/AApTa.

OcobeHHOCTH cojiepKaHusl O0yUeHUs XUMUU B cpe/iHel (ITOTHOM) IKoJie 00YCIIOBIIEHBI
cnenn(UKOi XMMHH KaK HAyKH U TIOCTABIICHHBIMH 1esiMUA. OCHOBHBIMH MTPOOJIEMaMH XHMUHN
SBJISIIOTCS] U3YYE€HUE COCTaBa M CTPOCHHMSI BELIECTB, 3aBUCMMOCTH UX CBOMCTB OT CTPOEHMUS,
TIOJTy9YEeHUE BEIIECTB C 3aJJaHHBIMH CBOWCTBAMH, UCCIIEIOBAaHHE 3aKOHOMEPHOCTEH XUMHUYECKUX
peakuuii ¥ myTei yrnpasieHUsl UMY B LIEISX MOJIYYEeHUs BEIIEeCTB, MaTEpUAJIOB, SHEPTHH.

[ToaTomy B paboueii mporpaMme Mo XMMHH HaIlUIA OTPAKEHHE OCHOBHBIE CO/IepKAaTEeIbHBIC
JIMHUAM:

. «Be1ecTB0» — 3HAHUA O COCTaBE U CTPOCHUU BEIIECTB, UX BAKHEHIINX GUZNUYECKUX U
XHUMUYECKHX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH.

. «XUMHYECKasl PEAKIUs» — 3HAHUS 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMUUECKUE
CBOMCTBA BEIIECTB, CIIOCO0AX YIMPABICHUS] XUMHUUECKHUMH TIPOIIECCAMU.

. «IIpuMeHeHne BEIECTB» — 3HAHMS U ONBIT PAKTUYECKON AEATEIBHOCTH C BELIECTBAMM,
KOTOpBIE HanboJiee 4acTo yIoTPEOISIIOTCS B IIOBCETHEBHOM JKU3HU, IIIUPOKO MCTIONB3YIOTCS B
MIPOMBIIUIEHHOCTH, CEIBCKOM XO35MCTBE, HA TPAHCIIOPTE.

. «SI3BIK XUMHM» — CHUCTEMa BaKHEUIIINX MOHATUNA XUMHHU U TEPMUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YHUCIIE U
TPUBHAIILHBIE), XUMUUYECKHE (POPMYIIBI U YPABHEHMS, a TAKKE MPaBHIIa TepeBoa HHPOPMAIIIH C
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUU U 0OOPaTHO.



PesyabTaThl ocBOeHHS Kypca

JleaTenbHOCTD yUuTeNs B 00y4eHUU XUMHH B CPEHEH IIKOJIE JOJDKHA OBITh HAIllpaBlieHa Ha
JOCTH)KEHUE 00YUYaIOLIMMUCS CIEAYIOIINX JHYHOCTHBIX PE3Y/IbTAaTOB:

— B [IEHHOCTHO-OPUECHTAIIMOHHON chepe — OCO3HAHUE POCCUICKOM rpasKIaHCKOM
UJCHTUYHOCTH, IATPUOTU3MA, YyBCTBA TOPAOCTH 3a POCCHUCKYI0 XMMUYECKYIO HAYKY;

— B TPYZIOBOH cpepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY AalibHEHIIEH
00pa30BaTeIbHON TPAGKTOPUH WM TPYLOBOH AEATEIbHOCTH;

— B II03HABATEJIbHOM (KOTHUTHBHOM, MHTEJUIEKTYyaIbHON) chepe — yMEHHUE yIpaBiIiTh
CBOEH IM03HABATENIbLHON JEATEIbHOCTBIO, TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM
qucie caMooOpa30BaHUIO, HA IPOTSDKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOIIICHHE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOW NPOpecCHOHaIbHON U 00111eCTBEHHOM
JIeSATEIbHOCTH;

— B cepe cOepexeHns 310pOBbs — IPUHATHE U peau3alus LIEHHOCTEH 310pOBOro U
6e30macHoOro 00pasa >KU3HHU, HEMIPHUATHE BPEAHBIX IPUBBIUEK (KYpeHHS, yOTpeOIeHUs
QJIKOT0JIs1, HAPKOTHKOB) Ha OCHOBE 3HAHUHM O CBOMCTBaX HAPKOJIOTMYECKUX U HAPKOTHUYECKUX
BEILECTB.

MertanpeameTHble pe3ysIbTaThl OCBOCHUS BHITYCKHUKAMU CPEIHEN (ITOJIHOM) IIKOJIBI Kypca
XUMUHU:

— HCI0JIb30BaHNE YMEHUHN U HaBBIKOB Pa3IMUHBIX BUOB I103HABATEIbHON JESITEIbHOCTH,
IPUMEHEHHE OCHOBHBIX METO/I0B IMO3HAHUs (CUCTEMHO-UH(OPMALIMOHHbIHN aHAIIN3,
Ha0JII0/IeHUE, U3MEPEHUE, IPOBEICHNE IKCIIEPUMEHTA, MOJIEINPOBAHNE, UCCIIE0BATEIbCKAS
JeSITeIbHOCTD) AJIS U3YyUEeHHUs PA3JIMUYHBIX CTOPOH OKpY’Karollel A1eHCTBUTEIbHOCTH;

— BJIaJICHHE OCHOBHBIMHU MHTEIICKTYAJIbHBIMHU OTEPAUsIME: (OPMYTUPOBKA TUTIOTE3HI,
aHaJIu3 ¥ CUHTE3, CPABHEHUE U CUCTeMaTH3alus, 0000IeHIe U KOHKPETH3allls, BbIBICHUE
IPUYMHHO- CJIEICTBEHHBIX CBS3€W U IIOUCK aHAJIOIOB;

— M03HaHHE 00BEKTOB OKPY>KAIOLIEr0 MUPa OT OOIIEro yepe3 0COOEHHOE K eIMHUYHOMY
— YMEHHE F€HEpUPOBaTh UIEH U ONPEIENIATh CPEICTBA, HEOOXOAUMBIE /IJISl X peallu3alliu;
— YMEHHUE ONpEeACATh LEIH U 331a4M JesITeIbHOCTH, BEIOUPATh CPEICTBA pealu3alluu
LN U IPUMEHATh UX Ha IPAKTHKE;

— UCIOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB JJIS MOTYYEHUS] XUMUYECKOM nHpopManuy,
MOHMMAaHNE 3aBUCUMOCTH CcoZiepKaHUs U (pOopMbI IpeICTaBIeHNs HH(OPMAaLIUU OT Leen
KOMMYHHMKAIUM | aJpecara;

— YMEHHE NMPOIYKTUBHO 00IATHCS M B3aUMO/IEHCTBOBATh B MPOIIECCE COBMECTHOM
NeSITeIbHOCTH, YIUTHIBATH MO3UIUU APYTUX YUACTHUKOB JIEATEILHOCTH, 3P (HEKTUBHO
paspeniaTh KOH(IUKTHI;

— TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOATENBbHOM HH(POPMAIIMOHHO-TI03HABATEIbHON
JeSITeNIbHOCTH, BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MH(POpMAIUH,
KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(POPMAIUIO, TOJIyYaEMYI0 U3 Pa3InYHbIX
HCTOYHUKOB;

— YMEHHUE UCIIOIb30BaTh CPECTBA HHPOPMALIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUI
(manee — UKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 33/1a4 C
coOuTro/IeHHeM TpeOOBaHUI SPrOHOMHMKH, TEXHUKU 0€30MacHOCTH, TUTUEHBI,
pecypcocOepeKeHusl, MPAaBOBBIX U ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON O€30TaCHOCTH;
— BJIa/ICHUE SA3BIKOBBIMM CPEICTBAMH, B TOM YHCJIE U SI3BIKOM XUMUHN — YMEHUE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh a/IeKBATHbIE S3BIKOBBIE CPE/CTBA,
B TOM YHMCJIE€ U CUMBOJbHbIE (XUMUYECKHUE 3HAKHU, (POPMYJIIBI U YpaBHEHUS).

B pesyabTare nzyuenus yueOHoro npeamera «Xumus» Ha yposae COO:
BoinyckHuk Ha 6230BOM YPOBHE HAYUMTCSH:



pacKpbIBaTh Ha MPUMEPAX POJb XUMHUU B ()OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI
MHpa ¥ B IPAKTUYECKOHN ACATEIHPHOCTH YEIOBEKA;

JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXKIY XUMHEH U APYTMMHU €CTECTBEHHBIMHU
HayKaMU;

pacKpbIBaTh Ha IpUMEPAX MOJOKEHUS TEOPUH XUMUUYECKoro ctpoeHust A.M. bytiiepoBa;
noHuMath ¢usndeckuit cmpica Ilepuogunueckoro 3akona JI.M. MeHeneeBa U Ha €ro OCHOBE
OOBSCHSTH 3aBHCUMOCTh CBOMCTB XUMUYECKHX JJIEMEHTOB U 00Pa30BaHHBIX HMH BEIIECTB OT
3JICKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpa3us BEUIECTB HAa OCHOBE OOIIMX NpPEACTaBICHUH 00 X
COCTaBE M CTPOCHUU;

INPUMEHATHh MpaBUJIAa CHUCTEMATHYECKON MEXIAYHApOJHOW HOMEHKIATYyphbl KaK CpelCTBa
paszIuyeHus U UASHTU(UKAITIN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

COCTaBIISITh MOJICKYNISIPHBIE M CTPYKTYpPHBIE (OPMYIbl OPraHMYECKUX BEIIECTB Kak
HOCHUTENIEeH HMHPOpMalMM O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M IPUHAIJICKHOCTH K
ONpeJIETICHHOMY KJIACCY COCTMHEHUI;

XapaKTepu30BaTh OpPraHMYECKHE BEIIEeCTBA IO COCTaBy, CTPOCHHUI0O M CBOWCTBaM,
yCTaHaBIWBATh MPUYUHHO-CICACTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTePUCTUKAMH
BEIIECTBA;

MPUBOAUTH TPUMEPHl XMUMHYECKUX PpEaKIUi, pacKphIBAIOIIMX XapaKTEpPHbIE CBOWCTBA
TUIHYHBIX TPEJICTABUTENICH KIIACCOB OPTraHUYECKUX BEIECTB C IENbI0 UX UICHTH(PUKAIIMKA 1
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOXKHOCTh TMPOTEKAHHMS XUMHUYECKHX PEaKIMi Ha OCHOBE 3HAHHWH O
TUTAX XUMUYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB M MX PEAKIIMOHHON CITIOCOOHOCTH;
HCIIOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHWHM W XUMHUYECKHUX CBONCTBAxX BEIICCTB IS
0e301macHOTO MPUMEHEHUS B MPAKTHUUECKOM JIEATEIbHOCTH;

OPUBOJIUTH TPUMEPHl MPAKTUYECKOTO HCIOJB30BaHUS IMPOIYKTOB IMEpPepabOTKU HEPTH U
MPUPOJHOTO Ta3a, BBHICOKOMOJICKYJSIPHBIX COCAUHEHUN (MOJMATUIICHA, CHUHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OIBITHI TIO PACMO3HABAHUIO OPTaHMYECKUX BEIIECTB: TIHIEPHHA, YKCYCHOU
KHUCTIOTHI, HETpenelbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEIKOB — B COCTaBe IHIIEBHIX
MPOJIYKTOB U KOCMETUYECKHUX CPEJCTB;

BJIQJIeTh MpaBWIaMH M TpHeMaMu Oe30MacHOi paboThl C XMMHUYECKMMH BEIIECTBAMHU H
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIUU U CMEUIEHUS XUMHUYECKOTO
paBHOBECHs] OT PAa3JIUYHBIX (PAKTOPOB C IENBIO OMPEAEICHUS ONTUMAIBHBIX YCIOBHI
MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

MPUBOAUTH MPUMEPHI TUIPOJIN3a COJICH B TOBCEAHEBHOM KMU3HU YEIOBEKA;

NPUBOAUTH  MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUMH B  IPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACSITEIIBHOCTA OPTaHU3MOB;

MPUBOJIUTH MPUMEPH XUMUYECKUX PEAKIIHI, PACKPHIBAIONINX OOIIe XMMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILIOB;

MPOBOANTH PacUeThl HA HAX0XKACHUE MOJICKYIISIPHON (hOpMYIBI YTIIEBOAOPOA IO MPOYyKTaM
CrOpaHUs M 0 €r0 OTHOCUTEIHHOM MJIOTHOCTH M MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISAIINX B
€ro COCTaB;

BIIAJICTh TpaBUJIaMU O€30MacCHOTO OOpallleHHus C €IKUMH, TOPIOUYMMH W TOKCHYHBIMU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

OCYIIECTBIISATh TOWCK XHMMHYECKOW WH(OpManMu Mo Ha3BaHUSAM, HWICHTHU(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAIIHNIO, COIEPKAIITYIOCS B
COOOIIIEHUSAX CPENICTB MAacCOBOM MH(popMaIuu, pecypcax MHTepHeTa, HAyYHO-IOMYISPHBIX
CTaThAX C TOYKH 3PEHHUS ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIENIAX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHOU MO3UIINY;



NpPEICTaBIATh MYTH PEIHICHUs TJIOOANIBHBIX MPOOJIEeM, CTOSIUX Iepell YelOBEYECTBOM:
9KOJIOTUYECKHX, SHEPIE€TUYECKUX, CBIPBEBBIX, U POJIb XUMHUH B PEIICHUH ITUX MPOOIIEM.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHUTHCS:

UNLTIOCMPUPOBATL HA NPUMEPAX CIAHOGIEHUE U I80JIOYUID OPAHUYECKOU XUMUU KAK HAVKU
HA PA3IUYHBIX UCMOPUYECKUX SIMANax ee pa3eumusi;

UCNONb308aMb  MeMOObl HAYYHO20 HNO3HAHUSA NPU 6bINOJIHEHUU NPOEKMOo8 U YueOHO-
UCCNe008aMENbCKUX 3a0ad NO U3VHEHUIO C8OUCME, CNOCOD08 NOJYYeHUs U PACHO3HABAHUS
Op2AHUYECKUX 8eUjecm8s;

00BACHAMb NPUPOOY U CROCODBI OOPAZ0BAHUSL XUMUHECKOU CBA3U. KOBANEHMHOU (NOJAPHOL,
HEeNnoJIsIPHOLL), UOHHOU, MEeMALIU4ecKOU, 86000POOHOU — C Yelblo ONpedeieHUs XUMUYEeCKOl
AKMUBHOCTU BEUECME;

YCMAaHABIUBAMb 2eHEMUYECKYIO CB8A3b MeNHCOY KIACCAMU OpP2AHUYECKUX Geujecms 0as
000CHOBAHUSL  NPUHYUNUATLHOU  BO3MOJICHOCIU NOJVYEHUS OP2AHUYECKUX COeOUHEHUL
3a0aHHO20 COCMABA U CIMPOEHUSL,

VCMAHABIUBAMb B3AUMOCEA3U MENHCOY Pakmamu u meopueil, NPUHUHOU U Cle0Cmeuem npu
amanuse NpooONeMHbIX cumyayuil U O0OOCHOBAHUU NPUHUMAEMbIX peuleHUull Had OCHO8e
XUMUYECKUX 3HAHUIL.

COJEPKAHUE KYPCA

ba3zoBblil ypoBenb. 10—11 knaccsl

OPITAHUYECKAS XUMUA

Habnronenue, npeanosnoxenue, runoresa. [lorck 3akonomepHocTel. HayuHbli SKCIEpUMEHT.
BriBog.

Teopus cTpoeHHsI OPraHMYECKUX COCIUHEHUN

IIpenmer oprannyeckoil XuMuu. MecTo U 3HaYE€HUE OPraHUYECKON XMMUU B CHCTEME
€CTECTBEHHBIX HayK. BasieHTHOCTB. XnMudeckoe ctpoeHue. OCHOBHBIE MIOJIOKEHUS TEOPUHU
CTPOEHHUSI OPTraHUYECKUX COCAUHEHUN. YTIIEPOIHBIN CKEIET OPraHNYECKON MOJIEKYJIbL.
KpaTtHOoCTh XMMHUECKO cBs3U. MI30Mepus u n30MepHl.

VYreBoaopoasl U UX HPUPOJHBIE HCTOYHUKU

A 1K a H bl [IpuponHsIii ra3, ero coctaB 1 IPUMEHEHUE KaK UCTOYHUKA SHEPTUU U
XUMHUYECKOT0 ChIphs. ['oMonornueckuii psj npeaeabHbIX yriieBoaopooB. M3omepus u
HOMEHKJIaTypa ajJKaHOB. MeTaH M 3TaH KakK MpeCTaBUTeNN alkaHoB. CBOMCTBa (TopeHue,
peakuuu 3aMelleHnsl, TUpoiau3, Aeruapuposanne). [Ipumenenne. Kpekunr u nsomepusanus
QJIKaHOB. AJIKWJIbHBIE paJuKaiibl. MexaHn3M cBOOOAHOPAAMKAIBHOTO T'aJOr€HUPOBAHUS
AJIKaHOB.

A 1K € H bl. DTUJIEH KaK IPEICTaBUTEINb AIKEHOB. [loiydueHne 3TuieHa B MpOMBIIIEHHOCTH
(meruapupoBaHUE dTaHa) U B Tabopatopuu (aeruaparamus 3tTaHosa). CBoicTBa (TopeHue,
OpoMupoOBaHUe, THIpaTaIHsL, TOTMMEpH3alHs, okuciaeHue pactsopoM KMnO4) u npumeHeHue
stunena. [lonmuytunen. [Iponmien. CrepeoperyisipHOcTs onuMepa. OCHOBHBIE OHITHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. Peakiuu noiuMepu3anuy.

Jl v e H bl. byTagueH u U30MpeH Kak Mpe/ICTaBUTENN JUeHOB. Peakiiny npucoe1nHeHus ¢
y4acTHEM CONPSKEHHBIX JUEHOB (OpOMHUPOBaHUE, MOTUMEPHU3ALMS, THIPOTraToreHUPOBaHHE,
ruapupoBanue). HatypanbHblil 1 cHHTETHYECKH Kaydyku. Pe3una.

A 11K ¥ H bl. ATISTUJICH KaK MPeJCTaBUTENb aNKUHOB. [loyueHue aneruiaeHa KapOuaHbIM U
MeTaHOBBIM criocobamu. [Tomyduenune kapouma kanbius. CBolicTBa (ropeHre, OpoMHUpOBaHUE,
ruapaTanys, TpUMepU3alns) 1 IPUMEHEHHE alleTHIICHA.

A p e H bl. beH3oun kak npeactaBuTens apeHoB. COBpeMEHHbIE MPEICTABIECHUS O CTPOSHUHN
6en3ona. CBoiicTBa 6eH30I1a (rOpeHre, HUTpOBaHHE, OPOMUPOBAHKE) M €r0 IPUMEHEHHUE.
Hedtp u ciocoOs1 ee nepepadbotku. CoctaB HedtH. [lepepaboTka HEDTH: IeperoHKa U KPEKUHT.



Pudopmunr HU3KOCOPTHBIX HeYTENnpPOXyKTOB. [ToHATHE 00 OKTAHOBOM YHCIIE.
Kucnoponconepkamue OpraHn4ecKue COeAMHEHNS

C 1 up T bl. MeTaHOII U 3TaHOJI KaK IPEICTABUTENN MPEAEIIbHBIX OJJHOATOMHBIX CIIMPTOB.
CpoiicTBa 3TaHONIA (TOPEHUE, OKUCIIEHUE B albleru], neruapatanus). [lomyuenue (Opoxxenuem
[JIIOKO3bI U THIpaTaliell 3TUIEHA) U IPUMEHEHNE 3TaHOoIa. DTUIICHIVIMKOIb. [ TMIIEpUH Kak elie
OJIMH IIPEJCTaBUTENIb MHOTOATOMHBIX CIIMPTOB. KauecTBeHHas peakuysi HA MHOTOaTOMHBIE
CIIUPTBHI.

@ e H o 1. [Tonyuenue deHona u3 kameHHoro yriis. KaMeHHbIH yroiib 1 €ro UCIosib30BaHUeE.
KokcoBaHnue KaMEeHHOr0 yriisl, BAJKHEUIINE ITPOTYKThI KOKCOXMMUYECKOTO IIPOU3BO/ICTBA.
B3anMHoe BiMsiHHE aTOMOB B MoJjiekyJe (heHoa (B3auMoieicTBrEe ¢ OpOMHON BOJIOH 1
runpokcuaom Hatpus). [lomyuenue u npumenenue Qgenona.

Anppgeru sl PopmMalbIeru U alleTaabACTUA KaK IPEACTaBUTENH anbaernaos. [lonsatue o
keroHax. CBoMCTBaA (peaKklusi OKUCICHUS B KMUCJIOTY U BOCCTAHOBJIEHUS B CIIUPT, PEAKLINs
MOJIMKOHACHCAK (opMaibaeruaa ¢ penosnaom). [lonydenue (OKUCICHHEM CITUPTOB) U
npuMeHeHne popMaibAeruia u aneTaibaeruia. @enonodopmanbaeruIHble IACTMACCHI.
TepMOIIacTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapOoHOBBI €KUCIOTBHL. YKCYCHasI KUCIIOTa KaK IPEICTaBUTEIb IIPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. CBOMCTBA YKCYCHOM KHCIIOTHI (B3aUMOJICHCTBHE C
METaJUIAMH, OKCHJIAMH METAJIJIOB, THIPOKCUIAMU METAJIOB U COJIIMM; PEAKLIUS
stepudukanun). [I[ppumenenne ykCycHON KUCIIOTHI.

Cnoxuabie 2¢ups U XWup bl ClioxHbIe 23PHUPBI KaK TPOAYKTHI B3AUMOICHCTBUS
KHCJIOT CO CIIUPTaMu. 3HaYeHUE CJIOXKHBIX 3(DUPOB B IPUPOJIE U KU3HU yenoBeka. OTenbHbIe
IIPEACTABUTENN KUCIOT MHOTO CTPOCHHUS: OJIEUHOBAs, JIMHOJIEBAs, TMHOJICHOBAsA, aKpUJIOBAs,
11aBeseBas, OeH30MHasl.

JKupbl Kak cI0KHBIE PHUPBI IULEPUHA U KUPHBIX KAPOOHOBBIX KUCIIOT. PacTuTenbHbie U
YKMBOTHBIE JKUPBI, KX cOCTaB. [ Maponn3 mim oMbuieHHE KUpoB. Mputa. CHHTETHUECKHE
motomue cpenctsa (CMC). [Ipumenenue xupoB. 3aMeHa KUPOB B TEXHUKE HEMHUIIICBBIM
CBIPBEM.

VY reso asl [lonarue 06 yrieBonax. ['moko3a Kak MpeICTaBUTENb MOHOCAXapHUIOB.
[TonsiTHE O NBOMCTBEHHON (DYHKIIMN OPraHMUYECKOTO COECMHEHUS Ha IPUMEpEe CBOUCTB IITFOKO3bI
KaK ajpJiernjia ¥ MHOr0aTOMHOTO CIIMpTa — aJipJierujocnupTa. bposkeHue riaoko3sl. 3HaueHHe
Y IIPUMEHEHUE ITI0K03bl. DPYyKTO3a KaK NU30MEp IIIFOKO3BI.

Caxapo3a kak npeacTaBuTesnb aucaxapuaos. [IponsBoacTBo caxapa.

Kpaxman 1 neuironosa Kak NpeAcTaBUTENN NonnucaxapuoB. CpaBHEHUE UX CBOICTB U
O6uonorudeckas poiib. [lpuMeHeHne 3TUX noaucaxapuoB.

A3oTcozeprKale OpraHn4eckue COeAMHEHUS

AMUHBI. MeTHIIaMUH KaK MPpeACTaBUTENb alTu(aTUIECKUX aMUHOB U aHWJIMH — KakK
apomaTniecknx. OCHOBHOCTb AMHHOB B CPABHEHHUH C OCHOBHBIMH CBOMCTBAaMHM aMMHAKa.
AHWIIMH U €r0 CBOWCTBA (B3aUMOJICHCTBHUE C COJISTHON KUCIOTOM U OpOMHOM BO0M). B3aumuoe
BJIIMSTHUE aTOMOB B MOJIEKYJIaX OpraHMYECKUX COCIUHEHUN Ha mpuMepe aHunuHa. [lomyuenune
annnuHa no peakuuu H. H. 3ununa. IIpuvmenenue anwimHa.

AMMUHOKHUCIOTBL [IMIMH 1 aJlaHUH KaK NPEICTaBUTENN IPUPOAHBIX AMUHOKHUCIIOT.
CaolicTBa aMMHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COeTMHEHUH (B3aUMOJIEHCTBUE C
mea04aMu 1 kucioramu). Oco6eHHOCTH TUCCOIMAIMA aMUHOKHUCIIOT B BOJTHBIX PAaCTBOPAX.
bunonspueie nonsl. O0pazoBaHue MOIUIENTHIOB. AMUHOKAIIPOHOBAs KUCIIOTa KaK
IIPEJICTaBUTENb CHUHTETUUECKUX aMUHOKHCIIOT. IIoHATHE O CHHTETMYECKHUX BOJIOKHAX Ha
npuMepe KanpoHa. AMMHOKHCIIOTHI B IPUPOJE, X Ouosornyeckas posib. Hezamennmele
AMUHOKHCIIOTBHI.

be nx n. benku kak nonunentusl. CTpyktypa 0enKkoBbIX MojeKy. CBoiicTBa OenKkoB (ropeHue,
THJIPOJIN3, IBETHBIE peakiin). bruonornyeckas posib OENKOB.
HyknenHOBBIEKUCIIOTBbL. HyknenHOBBIE KUCIOTHI KaK MOJUHYKIEOTHIBI. CTpOeHHE
nyxieotuna. PHK n JIHK B cpaBHeHun. MIX posib B XpaHEeHNH U iepefade HacleACTBEHHON



uH(popmanuu. [loHATHE O TEHHON HHXKEHEPHH U OMOTEXHOIOTHH.

I'eneTnueckas CBA3b MEXy KJIaCCAMM OPTAHU Y€ CKHU X coe AU H e H U U. [lonsarue o
TEHETUYECKOM CBS3U M T€HETUYECKUX psgax.

XUMHUS U )KU3Hb

[Inactmaccel u BosiokHa. [Tonumepu3zanus v MOMMKOHACHCAIUS KaK CIIOCOOBI MOTy4YEHUs
CUHTETUYECKHUX BBICOKOMOJIEKYIISIPHBIX coelMHEeHM. [lomyuenne nckycCcTBeHHbIX
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH XUMHYECKON MOAN(PUKAIIUEH PUPOTHBIX MTOJIHMMEPOB.
CrpoeHnue noJIMMepoB: JUHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[Tonsitue o minactmaccax. TepMorIacTUUHbIE U TEPMOPEAKTUBHBIC MOIUMEPHL. OTACIbHBIC
MPEJICTABUTENIN CHHTETUYECKUX U UCKYCCTBEHHBIX MOJIMMEPOB: (eHOT0POpMaIIbIeIHIHbIE
CMOJTBI, TTOJIMBUHUIIXJIOPHUL, TEIIOH, IEIUTYIIOUI.

[TonsiTHE 0 XMMHUUYECKUX BOJOKHAX. HaTypalibHble, CHHTETUYECKHUE U UCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTaeNbHbBIC MPEACTABUTEIN XUMUYECKIX BOJIOKOH: alleTaTHOE
(TpualeTaTHBIN IIENIK) U BUCKO3HOE, BUHUJIXJIOPUIHOE (XJIOPHH), TOJIMHUTPUIILHOE (HUTPOH),
noJimaMuaHoOe (KanpoH, HaiJIoH), monuddupHoe (JlaBcaH).

® e pw™meHTbl. DepMeHTHI Kak OMOJIOTHYECKHE KaTalu3aTopbl OenkoBoii mpupoasl. [ToHsTre o
pH cpenbr. OCOOEHHOCTH CTPOCHUS M CBOMCTB (CEIEKTHBHOCTD U 3PPEKTUBHOCTD, 3aBUCIMOCTb
JeiCcTBUS OT TemnepaTypsl U pH cpenbl pacTBopa) pepMEHTOB 11O CPaBHEHUIO C
HEOPraHMYECKUMU Katanu3aTopamu. Pob pepMEHTOB B KU3HEICATCIIEHOCTH KUBBIX
OpraHU3MOB U IPOU3BOJICTBE.

B uTawmu H bl [loHaTHE 0 BUTaMuHAaX. Bkl BUTAaMUHHOM HemocTaTrouHocTH. Kinaccudukarus
BUTaMHHOB. Butamun C kak npeactaBuTeIb BOJAOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A Kak
MIPEACTABUTEND JKUPOPACTBOPUMBIX BUTAMUHOB.

['o p M 0 H bL. [ToHSTHE 0 TOpMOHAX KaK OMOIOTUYECKH aKTUBHBIX BEIIECTBAX, BHITOIHSIONINX
SHAOKPUHHYIO PETYJISALMIO KU3HEEATeIbHOCTH OPraHu3MOB. BaxkHeliiie cBOHCTBa TOPMOHOB:
BbICOKasl (pr3moornyeckasi akTHBHOCTb, AUCTAaHIIMOHHOE JICCTBUE, OBICTPOE pa3pyllIeHHE B
TKaHsx. OTeIpHBIC TPECTABUTEIIM TOPMOHOB: MHCYIIMH U aapeHanuH. [Ipodunaktuka
caxapHoro nuabera. [loHaTHe 0 CTEPOUIHBIX TOPMOHAX HA MPUMEPE MOJIOBBIX TOPMOHOB.
JlexapcTB a. JlekapcTBEeHHAass XUMUS: OT ATPOXUMHUU U (hapMaKOTEpanuu 10 XUMUOTEPAITUH.
AHTHONOTHKY U AucOakTepros. Hapkotuueckue BemectBa. Hapkomanusi, 6opr0a ¢ Hell u
npoUIaKTUKA.

Pemenue 3 a 1a 4 o opranuye cKk ol Xumu u. Pernenue 3agaq Ha BIBOJ (hOPMYIIBI
OpPTraHWYECKUX BEIIECTB IO MPOYKTaM CTOpaHUsi U MACCOBBIM JIOJISIM DJIEMEHTOB.
Hemoncrpanuu. [TnaBnenue, 00yrivBaHue U TOpeHUE OpraHMYECKHX BemiecTB. Mojenu
MOJIEKYJI TIPECTABUTENCH pa3IMUHbBIX KJIIACCOB OPTaHUYECKUX coeqMHEeHuH. ['opeHne Metana,
STHIIEHA, anleTuseHa. OTHOIIIEHUE MeTaHa, TUJICHa, alleTHIIeHa U 0eH301a K pacTBOpam
nepMaHTaHaTa Kajiaus U OpomHoit Boze. [lonmydeHue saTriieHa peakiuen neruaparaiuy STaHoa,
areTuIIeHa — TUIPOIN30M KapOuaa Kanpius. Pa3noxenne kaydyka pu HarpeBaHHH,
WCIIBITAaHUE TIPOIYKTOB PA3JIOKEHUs Ha HerlpeaebHOCTh. Komtekius 006pas3ios HeGTH U
He(TENPOAYKTOB, KAMEHHOTO YTJISl M MPOJTYKTOB KOKCOXUMHUYECKOTO MPOU3BoAcTBA. OKHUCIIeHNE
criipTa B anbaeru]. KauecTBeHHbIE peakIii Ha MHOTOATOMHBIE CITUPTHI. PacTBOpUMOCTh
¢deHona B BoJie Mpu 0OBIYHON TeMIiepaType U pu HarpeBaHuu. KadecTBeHHbIE peakliuy Ha
denon. Peakius «cepeOpsiHOTO 3epKaiay ajibJICTUIOB U TIIOK03bl. OKUCICHUE aJIbICTUIIOB U
TJIFOKO3BI B KHCIIOTY € moMotkto ruapokcuaa meau (II). KauectBennast peakius Ha Kpaxmad.
Konneknus apupubix macen. Komrekius miactmace u u3aenuit u3 Hux. Kommexmmst
MCKYCCTBEHHBIX BOJIOKOH U M3JI€NUi U3 HUX. B3aumoielicTBe aMMuaka U aHWJIMHA C COJITHOM
KucnoTol. Peakius anunmHa ¢ 6pomMHoi BoAoH. Jloka3aTenbcTBO HaIMuus (PyHKIIMOHAIBHBIX
TpyIN B pacTBOpaX aMUHOKUCIOT. PacTBopeHme u ocaxkaeHue 6enkoB. L[BeTHBIE peakiinu
OenkoB. ['opeHne nTuubero nepa u mepcrsao Hutu. Moaens monexyisl JJTHK. Tlepexomsr:
ATaHOJ] — ATUJIEH — ATHIEHTIIUKOIb — dTUieHr kot menu (I1); ata- Hom — sTaHanp —
sTaHOBas KHcJIoTa. Koyekmus riacTMace, CHHTETUUECKUX BOJIOKOH M M3JICIIUNA U3 HUX.
Paznoxxenue nepokcua BoOpoaa Karaaa3zoi ChIporo msica u ceiporo kaprodens. Komnekmus



CMC, coneprxamux 3H3uMBL. Mcnibitanue cpenpl pactBopa CMC uHankaTopHoi Oymarou.
Konnekuusi BUTaMUHHBIX TpenapatoB. McnbiTanue cpeibl pacTBOpa acCKOpOMHOBOM KHCIOTHI
WHAUKATOPHOU Oymaroi. VMcmpiTaHue anTeqHoro mpernapaTra MHCYJIMHA Ha OeJoK.
JlaboparopHubie onbIThl. M3roTOBIEHNE MOJIE/IEeN MOJIEKYJ OpraHM4YeCKUX COeTUHEHUI.
O3HakoMJICHHE ¢ KOJUIEKIHel 00pa3iioB HEPTH, KAMEHHOTO YTJIS U IPOAYKTOB UX MEPEPaOOTKH.
OO6HapysxeHne B KepoCHHE HeMpeesIbHbIX coeTnHeHu. O3HaKOMIIEHUE C KOJUIEKIIHEH
Kay4dyKOB U 00pa3lamMu U3/1eIHii U3 pe3uHbl. PacTBopeHue rimiepruHa B Bojie U
B3auMoieiicTBue ¢ rumpokcuiom meau (II). CBoiicTBa yKCyCHON KUCIIOTHI, OOIIHE CO
CBOMCTBAMM MHHEPAJIbHBIX KUCIOT. Jl0OKa3aTeIbCTBO HEMPEAETBbHOIO XapaKTepa KUJIKOT0 KUpa.
BzaumopeiicTBue riroko3sl 1 caxapo3sl ¢ ruapokcuiom menu (11). KauectBennas peakuus Ha
Kkpaxmail. O3HaKOMJIEHUE C KOJUIEKIUEH I1acTMacC U U3JeNui u3 HuX. O3HaKOMJIEHUE C
KOJUIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH M M3/eNuil U3 HUX. PacTBopeHue OenKoB B BOJE.
Oo6napyxeHue 6emkoB B MoJioke. O3HAKOMIJICHHE C KOJUICKIIUEH CHHTETUYECKIX BOJIOKOH U
m3aenuit u3 Hux. O3nakomieHue ¢ koswiekuueit CMC, coaepskaiux 3H3uMbl. VcnibiTaHue cpebl
pactBopa CMC unaukaTopHoii 6ymaroi. O3HaKOMJICHHE C KOJUIEKIIMEH BUTAaMUHOB. VcnibiTanne
Cpelbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHANKATOPHOU OyMarou.

[TpakTuyeckas padora Ne 1. PemeHne skcriepuMeHTaNbHBIX 337a4 Ha UACHTH(PUKAIHIO
OpPTaHUYECKUX COCTUHEHMIA.

[TpakTyeckas padora Ne 2. PacrozHaBaHue I1acTMacC M BOJIOKOH.

OBILIAA XMUA
ITeproanyecknii 3aKOH U CTPOEHHUE aTomMa
Otxkpeitue Jl. . MenaeneeBbim Ilepuonnueckoro 3akoHa. [lepBbie MONbITKY Ki1acCUpUKALUN
XUMHUYECKHX 3JIEMEHTOB. BaykHel1Me NOHATHS XUMUU: aTOM, OTHOCHTEJIbHAS aTOMHAs U
mostekyisipHas Mmaccol. Otkpeitue J[. M. Menaeneessim [lepruoanueckoro 3akoHa.
[Tepuoanueckuii 3akoH B hopmynuposke J[. 1. Menneneena.
ITepuonnueckas cucrema [1. I. Menneneesa. [lepuoanueckas cucrema J[. 1. MenaeneeBa kak
rpapuueckoe oroopaxxenue I[lepuoanueckoro 3akona. Paznnunsie BapuanTtsl [leproanueckoit
cucteMsl. [lepuosst u rpynmel. 3nauenue [lepuonnueckoro 3akona u [leproanyueckoi CuCTEMBI.
Ctpo enue atoM a. ATOM — cJ105kHas yacTuia. OTKPBITHE 2JIEMEHTAPHBIX YACTHUI] U CTPOEHUS
aToMa. Slpo aToMa: mpOTOHBI U HEUTpOHBI. M30Tomnbl. M30T0ONBI BOAOpOAa. DIEKTPOHBI.
OnexkTpoHHas 00004Ka. DHEepreTuueckuil yposenb. Opouranu: s- u p-. d-OpOutanu.
Pacrnipenenenuie 31€KTpOHOB 10 YIHEPTETUUECKUM YPOBHIM U OpOUTANISIM. DJIEKTPOHHBIE
KOH(Urypaluyu aTOMOB XMMUYECKHX 3JIEMEHTOB. BajeHTHBIE BO3MOKHOCTH aTOMOB
XUMUYECKHX DIIEMEHTOB.
ITepro nuue ckuil 3 aK OH U CTp 0 eHHe aToM a. COBPEMEHHOE MOHATHE XUMHUYECKOIO MJIEMEHTA.
CoBpemenHas popmynuposka [leproauueckoro 3akona. [Ipyunna nepuonyHOCTH B
U3MEHEHUU CBOMCTB XUMHUECKUX JIeMEHTOB. OCOOEHHOCTH 3ar0JIHEHHS SHEPreTHYECKUX
YpOBHEN B 3JIEKTPOHHBIX 000JI0UKaX aTOMOB MEPEXOIHBIX AIEMEHTOB. DJIEKTPOHHbIE CEMENCTBA
AJIEMEHTOB: S- U P-3JIeMEHTHI; d- 1 f-371eMeHTHI.
CtpoeHue BelecTa
KoBanenTtHas xumndeckas cBsizb. [loHsTHE 0 KOBaneHTHOH cBs3u. O0ILas 3JeKTPOHHAS napa.
KpaTHOCTE KOBAJIEHTHOM CBSA3HU. DJNEKTPOOTPULATENILHOCTD. [IepekpbIBaHNE IIEKTPOHHBIX
opbutanei, nu- u curmMa-cBsi3u. KoBaneHTHast MoyisipHasi ¥ KOBaJICHTHAs HETOJIsIpHast
xummuueckue cBs3u. OOMEHHBIN U JOHOPHO-AKIIENTOPHBINA MEXaHNU3Mbl 00Pa30BaHUS
KOBaJIEHTHOM CBs3U. BelecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
ITOCTOSIHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.
Honnas xumuueckast cBsi3b. KaTnons! 1 annoHsl. MloHHas cBsA3b U ee cBolicTBa. MloHHas cBA3b
KaK KpallHU{ cydall KOBAJIGHTHOM NOJIAPHOM CcBsA3U. DOpMyspHas €IMHNLIA BEIECTBA.
OTHOCHUTENBHOCTD AEIEHUS XUMUYECKUX CBA3EH HA TUIIBL.
Mertammueckas Xumudeckas cBsa3b. O0mue Gpuznyeckne CBOWCTBa METAIIIIOB. 3aBHCUMOCTD
AIIEKTPONPOBOIHOCTH METAJIOB OT TemrepaTypsl. CriaBel. UepHbIE U LIBETHBIE CIIIABBI.



ArperaTHble COCTOSIHHS BetecTBa. ['a3bl. 3akoH ABOraapo Juist ra30B. MOJSIpHEIH 00beM
ra3zo00pa3HbIX BenlecTB (IpuH. y.). Kuakoctu.

Bonoponnas xumuueckas CBs3b. BoopoiHas CBs3b Kak OCOOBINA CITydail MeXMOJIEKYIISIPHOTO
B3auMoJieiicTBus. MexaHu3M ee 00pa3oBaHus U BIMSIHNE HA CBOWCTBA BEIIECTB (HA MpUMeEpe
BOJIbI). Mcronb30oBaHue BOJIBI B OBITY M HA IIPOM3BO/ICTBE. BHYTpUMOIIEKyIsipHAs BOAOPOAHAS
CBSI3b U €€ OMOJIOrHYecKas poJb.

Tunsl kpucTaJmIM4YecKux pemerok. Kpucramumueckas pemerka. IoHHbIE, METAIIIMYECKHUE,
ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE pelieTKU. AJutoTponusi. AMOpdHBIE BELIeCTBa, UX
OTJIMYUTEIBHBIE CBOKCTBA.

YUucTteie BemecTBa U cMec . CMecH U XUMUYECKHUE COEAMHEHUS. | OMOTeHHbIE U
reTeporeHHble cMecu. MaccoBasi 1 00beMHast JOJM KOMIOHEHTOB B cMecu. MaccoBasi 10715
npumeceil. Perienue 3agau Ha MaccoByto Joito npumeceid. Kimaccudukamus BemiecTs mo
CTEIIEHU UX YUCTOTHI.

HucnepcHblecHucTeM bl [lonarue qucniepcHoi cucremsl. JlucnepcHas ¢aza u
nucriepcuonHas cpefa. Kinaccugukarus nucnepcHsix cucreM. Koutonasie rucnepcHbie
CHUCTEMBI. 30JI1 U resii. 3HaYeHUE AUCIEPCHBIX CUCTEM B IIPUPOJAE U KU3HHU YETIOBEKA.
DNEeKTPOIUTHYECKAs JUCCOLUALUS

P ac 1B o0 p bl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOALLME U3 YACTULl PACTBOPUTEIIS,
PacTBOPEHHOI'0 BEUIECTBA U IIPOAYKTOB UX B3aUMOJAECHCTBUA. PacTBOopeHue kak
buznKo-xuMHUYECKU Tporecc. MaccoBast 101 paCTBOPEHHOT'O BelIecTBa. TUIBI PACTBOPOB.
MomnspHas KOHUEHTpaus BenecTsa. MuHepaibHbIe BOJBI.

Teopus 3 IEKTPOJIUTUYECKON JUCCOLMAIIMU. DIEKTPOIUTHI U HEINEKTPOIUTHI. CTEreHb
AIIEKTPOIUTUIECKOH mucconanni. CHIIbHBIE U CIIa0bIe 3JEKTPOIUTHI. Y paBHEHUS
3JIEKTPOJINTUYECKON Auccouuanui. Mexanusm auccounanuu. CTyneHyaTas JUCCOLMaIus.
Boxopoanslii mokasaress.

K u ¢ 11 0 T BI B CBETE TEOPHUH IEKTPOIUTUYECKON quccouunanuu. OOme cBoicTBa
HEOPraHWYECKUX U OPraHUYECKUX KUCIIOT. Y CJIOBUS TEUEHMS PEAKIUN MEXAY MIEKTPOIUTAMU
10 koHna. Cnenuduyeckre cBOWCTBA a30THON, KOHLEHTPUPOBAHHOM CEPHOM U MypaBbUHOM
KHCJIOT.

O CHOBaH ¥ s B CBETE TEOPHH EKTPOIUTUUECKON TUCCOIMALINY, UX KJIacCU(UKaLUs U
oOurre cBoiicTBa. AMHMHBI Kak OpraHn4eckre ocHoBaHus. CpaBHEHUE CBOWCTB aMMHaKa,
METUJIaMUHA U aHUJIMHA.

C 0 11 1 B cBETE TEOPUU IEKTPOIUTUYECKON JUCCOLUALNH, UX KIaccuUKalMs U o01ue
cBoiictBa. Conu Kucible U OCHOBHBIE. COJIM OpraHUYecKuX KUcaoT. Mpitall.
DNEKTPOXUMHUYECKHUH psil HANIPSHKEHUH METAJIJIOB U €r0 UCIOJIb30BaHUE JIJIsl XapaKTEePUCTUKH
BOCCTAHOBUTEJIbHBIX CBOMCTB METAJIIOB.

I'u 1 p o xwu3. Coyuau ruaponusa coiiet. Peakmus cpensl (pH) B pacTBopax rHApOIU3YyIOMIHUXCS
coiield. I'maponus opraHu4eCcKux BELIECTB, €TI0 3HAUEHUE.

XUMUYECKUE PEAKIIUU

Knaccugukanus xummueckux peakuuil. Peakuuu, naynme 6€3 U3MEHEHUS COCTaBa BEILECTB.
Knaccudukanus no yucity 1 coCTaBy pearupyromux BeIecTB U MPOAYKTOB peakuuu. Peakuuu
pasyIoKeHUs], COETUHEHNUs, 3aMEIeHNs 1 OOMEHa B HEOpraHW4YecKoi XuMun. Peakiuu
IIPUCOEITMHEHM S, OTUIEIUICHMS], 3aMEIIEHUST 1 N30MEPU3ALMH B OPraHMYEeCKON XuMuHU. Peakium
MOJIMMEPU3ALMH KaK YaCTHBIN ciIy4ail peakliuid IpUCOEANHEHHUS.

TennoBoii 3 PekT XUMUISCKUX PeaKIy . IK30- U SJHIOTEPMHUIECCKUE PEAKITUH.
Tepmoxumuueckue ypaBHeHHs. Pacuer koaudecTBa TEIUIOTHI 10 TEPMOXUMUYECKUM
YPaBHEHUSM.

CKopocTh XMMHUECKUX peakluil. [ToHsTHE 0 CKOPOCTH XUMHUUYECKUX pEAKLUi, AHATUTHYECKOE
BBIPAKEHHE. 3aBUCHUMOCTh CKOPOCTH PEaKIMU OT KOHIIEHTPALlUH, JABJIECHUS, TEMIIEPATYPBHI,
IIPUPO/IBI PEArHPYIOIINX BEIIECTB, IUIOIIAIN UX CONPUKOCHOBEHMS. 3aKOH JEHCTBYIOIINX MAaCC.
Pemenne 3a1ay Ha XUMUYECKYIO KHHETHKY.

K aTanwu 3. Karanuzaropsl. Karanus. 'omorenssiii 1 rereporeHssil katanus. [Ipumepsr



KaTaJTUTHYECKUX MPOIIECCOB B IPOMBIIUICHHOCTH, TEXHHUKE, ObITY. DEPMEHTHI M KX OTIMYUS OT
HEOpPraHMYEeCKUX KaTaln3aTtopoB. [IpuMeHneHune kaTann3aTtopoB U (epMEHTOB.
XumMuueckoe paBHOBECHUe O0paruMbie u HEOOpATHUMbIE PEAKIIHH. XUMUYECKOES
paBHOBECHE U CIIOCOOBI €r0 CMELIEHHS Ha IpUMepe mofyuyeHus: ammuaka. CHHTe3 aMMHaKka B
MPOMBIIIICHHOCTH. [ToHSATHE 00 ONTUMAIBHBIX YCIOBUSX MPOBEICHUS TEXHOJIOTHUECKOTO
mporiecca.

OKHUCIUTENbHO-BOCCTAHOBUTENBbHBIE  Mpoliecchl. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
Oxkucnurens 1 BoccTaHOBUTENb. OKUCIIEHNE U BOocCTaHOBIIEHHE. COCTaBICHUE YPaBHEHUM
OKHUCJIMUTEITFHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJOM DIIEKTPOHHOTO OaslaHca.

OO0mue cBOMCTBA METAIIOB. XMMHUYECKHUE CBOMCTBA METAJIJIOB KaK BOCCTAHOBHUTEIICH.
B3aumoneiicTBre METaUIOB C HEMETAJJIaMH, BOAOW, KMUCIIOTAMU U PACTBOPAMU COJICH.
Merannotepmus.

Koppo3us MeTalioB Kak OKHCIUTEIBHO-BOCCTAHOBUTENBHBIH Tporiecc. CriocoOb! 3aluThl
METAJVIOB OT KOPPO3HUH.

OO6mue cBOKCTBa HEMETAIIIOB. XMMUYECKHE CBOMCTBA HEMETAJIJIOB KaK OKUCIIUTEIICH.
B3aumogeiicTBue ¢ MeTasuiaMu, BOJOPOJAOM U IpyruMu HeMeTauiamu. CBOKCTBa HEMETAIIJIOB
KakK BOCCTaHOBHUTEJICH. B3auMoaencTBue ¢ MpOCThIMU U CI0KHBIMU BEILIECTBAMH -
okucnutenasiMu. OO011ast XapaKTepUCTHKA TaJOTEHOB.

OnexTponu 3. O0Imme criocoObl MOTyYeHHsI METAJUIOB M HEMETAIUIOB. DIIEKTPOJIU3 PACTBOPOB H
pacIuIaBoB 3JIEKTPOIUTOB HAa MPUMEPE XJIOPUAA HATPUsL. DIEKTPOIUTHUECKOE MTOITYyYEHUE
amroMunus. [IpakTrudeckoe 3HaYCHHUE IIEKTPOIHN3a. ['aTbBaHOIIIACTHKA U TAIbBAHOCTETHS.
3akurueHHe. [lepcrieKTUBBI pa3BUTUSA XUMUYECKON HAYKU U XUMHYECKOT0 IIPOU3BOICTBA.
Xumus ¥ mpodsieMa OXpaHbl OKPYKAIOIIEH CPEIbl.

Hemonctpanuu. Paznuunsie popmel [lepuoanueckoii cucremsl 1. 1. MenneneeBa. Monens
KPUCTAJIIMYECKON peLIeTKH Xjaopuaa HaTpust. O0pa3iibl MUHEPAIOB ¢ HOHHOM KPUCTAUINYECKOM
pEIIeTKOM: KaJabIUTa, ranuTa. Moaenu KpUCTaNIMYECKUX PEIIETOK «CYXOro Jbaay (WIH HOAa),
anmasa, rpadurta (uau kBapia). Moaens MOJSIpHOTO 0ObeMa ra3oB. Tpu arperaTHbIX COCTOSTHHS
Bo/IbI. OOpa3Ibl pa3IMUHbIX AUCIIEPCHBIX CUCTEM: IMYJIBCHH, CYCTIEH3U, a9p030Jiei, Teneit u
3oneit. Koarymsusa. Cunepesuc. Oddext Tunnans. McnpiTanue pacTBOPOB JIEKTPOIIMTOB U
HE?JIEKTPOJUTOB HA IPEIMET JUCCOIUAIMU. 3aBUCUMOCTb CTENIEHH 3JIEKTPOIUTHUECKOM
JUCCOITMAIIMN YKCYCHOU KUCIIOTHI OT pa30aBiieHus: pacTBopa. [Ipumepsl peakiifii HOHHOTO
oOMeHa, HIYIUX ¢ 00pa3oBaHUEM OCaJKa, ra3a WM BOJbl. XUMUYECKHE CBONCTBA KUCIIOT:
B3aUMO/ICHCTBUE C METAJJIAMU, OCHOBHBIMH M aM(OTEPHBIMU OKCHJIAMHU, OCHOBAHUSIMU
(IenoyamMu 1 HEPACTBOPUMBIMU B BOJIE), COJIAMU. B3anmoaeiicTBie a30THOM KUCIOTHI C MENIBIO.
OOyriauBaHNue KOHIICHTPUPOBAHHON CEPHON KUCIOTOM caxapo3bl. XUMHUECKHE CBOMCTBA
HIeJI0YEH: peakus HeUTpaau3aluy, B3auMOACHCTBUE C KUCTOTHBIMUA OKCHUJIAMHU, COJISIMH.
Pa3znoxeHne HepaCTBOPUMBIX B BOJE OCHOBAHMI IIPY HarpeBaHUU. XMMHUYECKHE CBOMCTBA
COJIEH: B3aMOJICHCTBUE C METaNIaMH, KUCIIOTaMH, LIeJI0YaMH, C IPYTUMHU COJIsIMU. [ 'uaponus
KapOuaa xkaneius. 3yuenne pH pacTBOpOB THAPOIM3YIOMIMXCS COJIEH: KapOOHATOB MIETOYHBIX
METAJIOB, XJIOPUA U alleTaTa aMMOHHUA. DK30T€PMUYECKHE U SHAOTEPMUYECKUE XUMUYECKHE
peakiuu. TermoBbIe SIBICHUS TIPU PACTBOPEHUHN CEPHON KUCIOTHI U aMMHAYHOMN CETUTPHI.
3aBUCHUMOCTBH CKOPOCTH PEAKIIMK OT IPUPOIBI BEIIECTB HA IPUMEPE B3aUMOIEUCTBUS pACTBOPOB
Pa3TUYHBIX KUCIOT OJJMHAKOBOW KOHIICHTPAIIUU C OJIMHAKOBBIMH KyCOUKaMU (TpaHyJIaMu)
[IMHKA U OJJUHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, [IMHKA, kKelie3a) C paCTBOPOM
COJISIHOM KHUCIIOTHI. B3anMopelicTBre pacTBOPOB CEPHON KHUCIIOTHI C pacTBOpaMH THOCYJb(haTa
HaTpHs Pa3IMYHON KOHLUEHTpAUMU U Temneparypbl. Mojenb Kunsiero cios. Pasnoxenue
NepOKCHIa BOJIOPO/Ia € MOMOIIIbI0 Heopranudeckux karaiauzaTopos (FeCl2, KI) u npupoassix
00BEKTOB, CoAepKAIIUX KaTanasy (cbipoe msico, kaptodens). [Ipocreiimme okuciuTensHo-
BOCCTAHOBUTEIbHBIE PEAKIIUN: B3aUMOJECHCTBUE IIMHKA C COJISTHOM KUCJIOTOM U JKeJe3a ¢
cynsparom meau (II). Monens snexkrponuzepa. Moienb 37eKTPOIU3HOM BaHHBI JIJIS TIOTYYCHHUS
ATFOMUHHSL.



JlaboparopHbie onbIThl. OnpeaencHue TUIa KPUCTAUTHYECKON PEIIeTKU BEIIeCTBA U OMMCAHUE
ero cBorcTB. O3HAaKOMJIEHUE C AUCIIEPCHBIMUA CHCTEMAMH.

Peakmun, naymnme ¢ oOpazoBaHUEM OCaJIKa, ra3a WK BOJbL. B3anMoaeicTBre CONMSTHON KUCIOTHI
¢ muakoM, okcusiom meau (II), ruapoxcunom meau (I1), kapbonarom kanbius. BzaumopeiicTeue
pacTBopa ruAPOKCUIA HATPUS C COJITHON KHUCIOTOM B MPUCYTCTBUU (eHONPTANICHHA, C
pactBopoM xsopuza xxenesa (II1), c pactBopom conu anromunus. Bzaumoeiicteue pactBopa
cynbdara menu (II) ¢ xxene3om, U3BECTKOBOI BOJIOH, pacTBOPOM XJopuaa Kanbius. [lonyuenue
ruipokapOOHaTa Kajublusl B3aUMOICHCTBUEM U3BECTKOBOM BOJIBI € OKCHIOM yriepoaa (IV)
(BeIIBIXaeMbIN BO3/1YX). McnibITaHME HHIUKATOPOM PACTBOPOB FUAPOIU3YIOIIUXCS U
HETUJIPOJIU3YIOIIUXCS cojieil. Peakius 3aMenieHus: Meu Kelie30M B pacTBOpe cyibdaTa Meau
(I1). TTonyuenue KuCIOpoOAa pa3ioKEHUEM MEPOKCHIa BOJOPOAA C MOMOIIBIO JTUOKCH 1A
Maprasua. [loaydenne Bogopoaa B3auMOJEHCTBUEM KUCIOTHI C IUHKOM. O3HAKOMIIEHHE C
npernapaTamMu ObI-OBOM XUMHH, COACPIKAIUMU SH3UMBI.

[Tpaktuueckas padora Ne 1. [TonyueHnue u pacrio3HaBaHHE ra3oB.

[Tpaktuyeckas padora Ne 2. PemieHne sKClIepUMEHTAIBHBIX 33124 Ha UACHTU(PHUKAIHIO
HEOPraHWYECKUX U OPraHUYECKUX COCTUHEHUM.

[TpakTraeckas padorta Ne 3 (111 IByX9acoOBOTO BapHaHTa U3ydeHUs Kypca). [ eHeTrueckas CBs3hb
MEXIY Pa3IMYHbIMU KJacCaMi HEOPraHUYECKUX U OPraHMYECKHUX BEILECTB.

TemaTuueckuit miaan 10 kiaace

Ne | HammeHoBaHMe TeMBI Bcero yacos
n/n
1. | Beenenue 2
2. | Tema 1. Ctpoenue u knaccu(uKausi OpraHMuECKUX COETMHEHHUH 3
3 | Tema 2. XuMHUECKHE PEAKIIUN B OPraHUYECKOU XUMUU 1
3. | Tema 3. VYrieBonopossl 9
4 | Tema 4. Kucnopojconepxamiyue OpraHnuecKie COeTMHEeHUS 11
5 | Tema 5. Aszotcopepxkaline OpraHMuECKUe COEIUHEHUS 4
6 | Tema 6. IloBTOpenue 5
HTroro 34

TemaTnuecknid miaan 11 kiaace

Ne | HammeHoBaHMe TEMBI Bcero uacos
n/n
1 Tema 1. Crtpoenue atoma 4
2 Tema 2. CrpoeHue BeliecTBa 5
3. | Tema 3. XumHUECKHE pEAKIIH 7
4 Tema 4. BemecTBa 1 UX CBOICTBa 12
5 Tema 5. Xwumus d-37eMEeHTOB 6
Hroro 34

OCHALIIEHHME YYEBHOTI'O ITPOIECCA

Y4eOHO-MeTOAMYECKUN KOMIUIEKT JUIsl U3y4eHHs Kypca XUMUU Ha 6a30BoM ypoBHe B 10—11
KJ1accax, CO3/IaHHBIN aBTOPCKUM KOJUIEKTHBOM 1ol pykoBoacTBoM O. C. ['abpuensina,
COJIEPKUT, KpOME YUEOHHKOB, y4eOHO-METOINYECKUE U TUJaKTUYECKHE TOCOOus, TETpaan is




BBINOJIHEHHS TA0OPATOPHBIX U MPAKTHUECKUX PadOT U JIp.

YMK «Xumust. ba3oBslii ypoBens. 10 kiace»

1. Xumus. bazoserit ypoBenb. 10 kmacc. YueOnuk (aBrop O. C. I'abpuensn). 208 c.
2. Metoaudeckoe mocooue. basossiit ypoBenb. 10 kiacc (aBroper: O. C. IN'abpuensn, C. A.
Cnankos). 192 c.

3. Kawnra s yautens. bazoserii ypoBenb. 10 knacce (aBropsi: O. C. 'abpuensiy, . T'.
Octpoymos, C. A. Cnaakos). 240 c.

4. PaGouas Terpanp. bazoBeiit ypoBenb. 10 kiace (aBropsi: O. C. 'abpuensiy, C. A.
CnankoB). 144 c.

S. KonTtponsHsle u mpoBepounbie padoThl. ba3osslil ypoBens. 10 kmacc (aBTopst O. C.
["aGpuensu u ap.). 256 c.

6. Opranuueckasi XuMus B TECTax, 3a/1a4ax, ylpaxHeHUaX. ba3zoBelii ypoBeHs. 10 kitacc
(aBTopsr: O. C. I'abpuemnsn, U. I'. Octpoymos, E. E. Octpoymoga). 400 c.

7. XUMHUYECKUI IKCIEPUMEHT B 11KoJe. ba3obiil ypoBens. 10 knacc (aBropsr: O. C.
I"a6puensn, JI. I1. Batnuna). 208 c.

8. Tetpanp 115 OLICHKM KauecTBa 3HAaHUM 10 XMMUU. ba3o-BbIid ypoBeHb. 10 kiacc
(aBropsl: O. C. I'abpuensn, A. B. Kymnmosa). 112 c.

9. Xumust. bazoseiii ypoBens. 10 kiacc. DnekTponHas popma yuyeOHuKa.

YMK «Xumust. ba3oBslit ypoBens. 11 kiacey

1. Xumus. ba3osiii ypoBens. 11 kmace. Yuebnuk (aBrop O. C. 'abpuensn). 224 c.

2. Metoaudeckoe ocooue. ba3operit ypoBenb. 11 kiacc (aBroper: O. C. I'abpuensn, C. A.
Cnankos). 160 c.

3. Kuwra nns yunrens. bazosblil yposens. 11 knacce (aBropsi: O. C. I'abpuensh, U. I
Octpoymos, C. A. Crnagkos). 272 c.

4. PaGouas Terpanp. basossiii yposenb. 11 kmacc. (aBtopsl: O. C. 'abpuenss, C. A.
Cnanxos). 176 c.

S. KonTpoabHble 1 mpoBepounbie padoThl. ba3oslit yposens. 11 kiacc (aBropsr: O. C.
["abpuensn u np.). 224 c.

6. OO6mras xumus B TeCTax, 3ajauax, ynpaxknenusx. 11 kmacc (aBropsi: O. C. I'abpuensn, .
I'. Octpoymos, A. I'. Beeaenckas). 304 c.

7. Xumuueckuit axcriepuMent B mikose. 11 kmace (aBropsi: O. C. IN'abpuenss, U. T'.
OctpoymoB). 208 c.

8. Terpaap s OLlEeHKM KayecTBa 3HAHUH 0 XUMUU. ba3oBbIil ypoBeHb. 11 kiacc (aBTOpHI:
O. C. T'abpuensn, A. B. Kymmosa). 112 c.

9. Xumusi. bazoBeiit ypoBeHsb. 11 kimacc. DnekTponHas popma yueOHUKA.

HnpopmaninoHHbsle cpeacTBa

HuTepHeT-pecypcesi:

1. http://www.alhimik.ru [IpeacraBnens! cieayromme pyOprUKH: COBEThl a0UTYpHUEHTY,
YUUTENI0 XUMUH, CIIPABOYHUK ( OOJIbIIas Moa00pKa TaOIUIl M CIIPABOYHBIX MaTePUATIOB),
BECCliasA XUMHs, HOBOCTHU, OJTUMITMAAbI, KYHCTKaMEpa (Macca HUHTEPECHBIX HCTOPUUC CKUX
CBEJICHU).

2. http://www.hij.ru/ XKypHan « XuMust 1 )KU3HBY TOHIATHO M 3aHUMATEIIFHO PacCKa3bIBaeT
000 BCeM MHTEPECHOM, UTO MIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry—chemists.com/index.html DeKTpOHHBIH KypHAT «XUMHKH U XHMHUS,

B KOTOPBIX MPE/ICTABICHO MHOXECTBO OIBITOB IO XUMHH, 3aHUMATEIbHON HH(OPMALIUH,
MO3BOJISIONICH YBIICUh YICHUKOB IKCIIEPUMEHTAILHON YacThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3morkHast murepaTypa mo XUMHH.

5. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO yaeOHO muTepaTypbl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHUT TI0 XHMHH.



6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIA TOPTaI CO

CCBIJIKAMH Ha 00pa30BaTEIbHBIC CAUTHI 10 XUMHHU.
7. www.periodictable.ru COOpHHK cTaTell 0 XUMUYECKHX 3JIEMEHTaX, HJUTFOCTPUPOBAHHBIN

OKCIICPUMEHTOM.



