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IHosicHuTeIbHAA 3aMIUCKA

Pabouyast mporpamma cpeHero o0miero o0pa3oBaHus 0 XMMHUU COCTaBJICHA HA OCHOBE:

- ®enepanpHoro 3akoHa Poccuiickoit ®enepamuu ot 29 gexadps 2012 roma Ne273-03 «O6
obpa3oBanuu B Poccuiickoit denepanum» (B pel. N3MEHEHUH ),

- ®eepaibHOrO TOCYJAPCTBEHHOIO 00Pa30BaTEILHOIO CTaHAapTa CpeiHero odIiero oopa3oBaHus
(yTB. mpuka3zoM MunucTepcTBa oOpa3zoBanust u Hayku P® ot 17 mast 2012 r. N 413) (B pen. u3MeHeHUH)

- CaHdTapHO-3IHIAEMHUOJIOTHYCCKUX mpaBuwil W HopmatuB CanlluH 2.4.2.2821-10 (B pen.
HU3MEHEHHI);

- @enepanbHBIN NIepeyeHb YYEOHHKOB, PEKOMEHYEMbIX K HCIOJIB30BAaHUIO MPHU pealu3aluu
MMEIOIIUX TOCYJAapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTENbHBIX MPOrpaMM HaudajbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO, CPEAHETO OO0IIero oOpa3oBaHUs, YTBEP)KJICHHOTO NpPHKa3oM MUHHUCTEPCTBA
npocsemnieHust Poccuiickoit @enepaunu ot 28.12.2018 Ne345 (B pen. uamMeHeHU);

- OOIT COO MAOY COII Ne 11 umenu B.U. Cmupnosa 1. Tomck;

- Asropckoii mporpammbel O.C. Tabpuensna «Xumus» 10 xmace (MockBa, [dpoda, 2013) mis
oOy4varoruxcsi 10 kimaccoB 0011e00pa30BaTeIbHBIX YUPEIKISHUN

Pabouast nmporpamma cocrtaiena ans padbotsl o yuyeOnuky O. C. 'abpuensna «Xumus. bazoBsiit
ypoBeHb» i 10 knacca.

Iesn n3y4eHnss XMMHUH B CPEIHEN LIKOJIE:

— (¢opMupoBaHue y OOydYaloUUXCs yMEHHS BHAETh M MOHMMATh IIEHHOCTh OOpa3oBaHUS,
3HAYMMOCTh XMMHYECKOTO 3HAHUS ISl KaKJOro 4YelOBEeKa, HE3aBHCUMO OT €ro MpogeCCHOHATBHON
NeSITEIbHOCTH;

— (hopmupoBanme y o0yJaromuxcs yMEHUH pa3nuvarh (aKThl U OLEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh HMX CBSI3b C KPUTEPUSMHU OIEHOK M CBSI3b KPUTEPHEB C OMpPEAENICHHOW CHCTEMOit
LIEHHOCTEH, (POPMYIUPOBATH U1 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIHIO;

— ¢opMupoBaHUEe Y 00y4arOIUXCs EIOCTHOTO NMPEICTABICHH O MUPE U POJIM XUMUU B CO3/IaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa; yMEHHUS OOBICHATH OOBEKTHI W MPOIECCHI
OKpYKarolllel AEHCTBUTEIBHOCTH — IPUPOJHON, COLMAJIBHOW, KYJIBTYPHOW, TEXHUYECKOU Cpenbl, —
UCIOJIB3YS AJIS TOI0 XMMHUYECKHE 3HAHUS;

— mnpuobOpeTeHre OOy4alOUIMMHUCS OIbITa Pa3sHOOOpPa3HON AESITeNbHOCTH, ONbITA MO3HAHUS U
CaMOIIO3HAHHUS; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAJbHOE 3HAUEHHUE I Pa3IMYHbIX BUIOB
JESTENbHOCTH (HABBIKOB pEIICHUs MpoOieM, MPUHATHSA pEUICHH, MOUCKa, aHanmu3a U 00padoTKu
uHpOpMaNnY, KOMMYHHKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHHH, HABBIKOB COTPYJAHUYECTBA, HABBIKOB
0e301acHOro 0OpaIlleHus ¢ BEIIECTBAMU B [TOBCETHEBHOMN JKU3HN).

B yue6nom mnane MAOY COII Nell um. B. . CmupnoBa r. TomMcka Ha M3ydyeHUE XUMHH Ha
6a3oBoM ypoBHe oTBoauTCs | yac B Henenro (34 yaca B rom)



1. Ilnannpyemble pe3yabTaThl OCBOCHUSI Y4eOHOI0 peaMeTa

JIn4HOCTHBIE pPe3yJIbTAThI

- ¢()OpMUPOBAHHOCTH IMOJIO)KUTEIBHOIO OTHOILIEHUS K XUMHUH, YTO OOYCIIaBIMBAaE€T MOTHBALUIO K
yueOHOIl 1esITeIbHOCTH B BEIOpaHHOM cdepe;

- chopMHpPOBAaHHOCTH YMEHHUS peliaTh MPOOJIEMbI IOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

- c(hOPMHUPOBAHHOCTh YMEHHUS TNPOBOAUTH CAaMOAHAINW3 W OCYLIECTBISATH CAMOKOHTPOJb U
CaMOOILICHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH;

- c(opMHUPOBAaHHOCTH HABBIKOB MPOSBICHUS II03HABATEJIbHONH HMHULIMATHBBI B y4eOHOM
COTPY/HHYECTBE.

MeTtanpeaMeTHble pe3yJabTaThl

- HCIOJIb30BAaHWE YMEHUHM M HAaBBIKOB pA3JIMYHBIX BHUJOB IIO3HABATEIIBHOM JEATEIbHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (CHCTEMHO-WH(GOPMAIMOHHBIN aHajau3, HaONI0JICHHE,
U3MEpEeHHue, MPOBEJEHUE SKCIIEPUMEHTa, MOJEIUPOBAHMUE, HCCIEA0BATENbCKAs JI€ATEIbHOCTh) IS
U3Y4YEHUS Pa3JINYHBIX CTOPOH OKPYXKAIOLIEH NEeHCTBUTEIILHOCTH;

- BJIaJICHHNE OCHOBHBIMHM WHTEJJICKTYaJbHBIMH OMNepaluusMu: (GOpMYIHPOBKA TUIIOTE3bl, aHAINU3 U
CHHTE3, CpaBHEHHE U cHCcTeMaTh3anusi, OOOOIIeHHWE W KOHKPETH3alysl, BBIIBICHHWE MPUYHMHHO-
CJIEICTBEHHBIX CBA3€H U MOUCK aHAJIOTOB;

- MO3HaHKE 0OBEKTOB OKPYKAIOIIEr0 MHpa OT OOIIETO Yepe3 0COOCHHOE K EIMHUIHOMY;

- YMEHHE TeHEePUPOBATh UJIEU U OTNIPENIEIATh CPEACTBA, HEOOXOUMBIE Ui UX pean3allii;

- YMEHHE OMNpeNessaTh IeNd W 3aJadyd JIEATEIbHOCTH, BBIOMPATh CPENCTBA peaju3alud LETH U
MIPUMEHSATH UX Ha MPAKTUKE;

- MICTIOJIb30BAaHUE PA3JIMYHBIX UCTOYHHUKOB ISl TIOJIYYEHHsSI XMMUYECKON WH(pOpMAINY, TOHUMaHUe
3aBUCHMOCTH COJEpKaHUS ¥ (POPMBI IpeICTaBICHU HH(DOPMAIIMU OT LIeJeil KOMMYHHUKAIIUHU U aJipecara;

- YMEHHUE NPOAYKTHBHO OOIIATHCS M B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOM JAESITENBbHOCTH,
YUUTHIBATh MO3UIIUU APYTUX YIACTHUKOB JESATENBHOCTH, 3(h(HEeKTUBHO pa3peniaTb KOH(DIUKTHI,

- TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOATENBHOM  WH(POPMAIMOHHO-TIO3HABATEILHON
JeSITENbHOCTH, BKJIIOUas YMEHHE OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUYHUKAX MH(POPMAIIMH, KPUTHUECKH
OLIEHMBATh U UHTEPIPETUPOBATH UH(OPMALIHIO, TOJYYAEMYIO U3 Pa3INYHBIX HCTOUYHUKOB;

- YMEHHE HCIIOJIb30BaTh CPeJCTBa MH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH (manee
— HWKT) B pemieHnn KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHM3AaIlMOHHBIX 3a7a4 C COOJIIOJCHHEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, THTUEHBI, PECypcoCOEpeKEHUs, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30I1aCHOCTH;

- BJIQJICHUE SI3bIKOBBIMU CPEICTBAMH, B TOM YHCIIE U A3BIKOM XMMHH — YMEHHE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHsI, UCIOJIb30BaTh aJI€KBAaTHBIEC S3BIKOBBIE CPEJICTBA, B TOM YUCIE U
CHUMBOJIbHBIE (XUMUYECKHE 3HAKHU, (POPMYIIBI U ypaBHEHUS).

IIpenmeTHbIe pe3yIbTaThl

OO6yyaromuiics Ha 6a30BOM YPOBHE HAYUHTCS

— packKphIBaTh Ha MpUMeEpPax pPojb XUMHUHU B (OPMUPOBAHUN COBPEMEHHOW HayYHOW KapTHHBI MHUpa
U B IIPAKTUYECKOH 1€ATEIbHOCTH YETI0OBEKa;

— JIEMOHCTPUpPOBAaTh Ha MPUMEPAX B3aUMOCBSA3b MEXAY XUMHUEH M JIPYIrMMH €CTECTBEHHBIMU
HayKaMu;

— pacKpbIBaTh Ha MIPUMEPAX MOJO0KEHUS TEOPUU XUMHUECKOro cTpoeHus: A.M. bytieposa;

— nonumartb (usnueckuit cmoicn [lepuoanyeckoro 3akona J[.M. MenzaeneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBHUCHUMOCTh CBOMCTB XMMHYECKHX OJJIEMEHTOB U 0Opa3oBaHHBIX MMM BEHIECTB OT
AJIEKTPOHHOI'O CTPOEHUS aTOMOB;

— 0OBSCHATH MPUIMHBI MHOTOOOPa3Hsl BEIIECTB Ha OCHOBE OOIIMX MPEJCTaBICHUN 00 UX COCTaBe U
CTPOECHUY;

— IPUMEHATh INPABWIA CUCTEMAaTUYECKOM MEXAYHApOJHOW HOMEHKIATYPbl KakK CpeICcTBa
pa3nuyeHus U UICHTU(UKALUHU BEIIECTB MO0 UX COCTABY U CTPOCHUIO;

— COCTaBJISITh MOJIKYJSIPHBIE M CTPYKTYpHbIE (OPMYJIbI OPraHUYECKUX BELIECTB KaK HOCHUTEJEH
MHPOpPMALIMKM O CTPOCHUHU BEILECTBA, €ro CBOMCTBAX M IMPHHAJICKHOCTH K OINPEACICHHOMY KIIAcCy
COCIUHCHUI;




— XapaKTepH30BaTh OpraHUYECKHE BEMIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBAM, YCTaHABJIMBATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXy JaHHBIMU XapaKTePUCTHKAMU BEIIIECTBA;

— MPUBOJIUTH IMPUMEPHl XUMUYECKUX PEaKLUH, PACKPBIBAIOIINX XapaKTepHbIe CBOMCTBA TUITMYHBIX
MPEJICTABUTENICH KJIACCOB OPTAaHUYECKUX BEIIECTB C IIEJIbI0 UX MACHTU(UKAIMHA U OOBSICHEHHS 00JIacTH
MIPUMEHEHUS,

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHMI O THUIAX
XUMHUYECKOHN CBSI3M B MOJIEKYJIAX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— WCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XUMHUYECKUX CBOMCTBAX BEIIECCTB JJIsSI O€30MaCHOTO
MPUMEHEHHUS B IPAKTUUECKON JEeSITeIbHOCTH;

— TPHUBOJUTH MPHUMEPHI MPAKTUYECKOTO WCIOIB30BAHUS MPOIYKTOB mepepaboTku HedTH u
MPUPOJHOTO Tra3a, BBICOKOMOJIEKYISIPHBIX COEAMHEHHMH (MOJIMATUIICEHA, CHUHTETHYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);

— MPOBOJUTH OMBITHI IO PACTIO3HABAHUIO OPTAHUYECKUX BEILECTB: TIIMIEPHHA, YKCYCHOW KHUCIIOTHI,
HEMpeIeTbHBIX JKUPOB, TIIFOKO3bI, KpaxMalia, OeJIKOB — B COCTAaBE MUIIEBHIX MPOJYKTOB U KOCMETUYECKUX
CPEICTB;

— BJAAETh MpaBWIAMHU W TpHEeMaMH O€30MacHON pabdoThl ¢ XWMUYECKUMHU BEHICCTBAMH H
71a00paTOPHBIM 000PYTIOBAHUEM;

— YCTaHABJIMBATH 33aBUCHMOCTh CKOPOCTH XHMHUYECKOW pPEaKIUu H CMENICHHS XUMHYECKOTO
paBHOBECHS OT PA3NUYHBIX (PAKTOPOB C IENBI0 OMpPENeICHUs ONTHUMAIBHBIX YCIOBHH MPOTEKAHUS
XUMHYECKHX TIPOIIECCOB;

— MPUBOAMTD MIPUMEPHI THAPOIIN3A COJICH B IOBCEITHEBHOM JKU3HH YEJIOBEKA;

—  TPUBOAWTH  TNPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIHA B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIBHOCTH OPraHU3MOB;

— TPHUBOJUTH TPHUMEPHI XUMHUYECKUX PEaKIMH, PACKPHIBAIOIIUX OOIIHEe XUMHUYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

— MPOBOAWTH PACUYECThl HA HAXOXJICHHE MOJCKYISIPHOW (POpPMYIBI YriIeBOAOPOJA MO TMPOAYKTAM
CTOpaHHMS U MO0 €r0 OTHOCUTENIBHOM MIIOTHOCTH U MAaCCOBBIM JIOJISIM 2JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB;

— BJIQJICTh TIPaBHJIaMU 0€30MaCHOTO OOPAIICHHS C €JKUMHU, TOPIOYUMHU U TOKCHYHBIMH BEIECTBAMH,
cpencTBaMu OBITOBOI XUMUU;

— OCYHICCTBIIATh TIOMCK XWMHYECKOHM WHQPOpMAIMKM IO HA3BaHWIM, WICHTU(UKATOPAM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

— KPHUTHYECKH OICHUBATH M WHTCPIPETHPOBATH XUMHUCCKYIO WH(POPMAIUIO, COICPIKAIIYIOCS B
COOOIIEHUSAX CPEICTB MaccoBod mHpopmammu, pecypcax MHTepHETa, HaydHO-TIOMYISPHBIX CTAThSIX C
TOYKH 3PCHHUS ©CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSIX BBIABICHUS ONIMOOYHBIX CYXICHHHA H
(dbopMupOBaHUS COOCTBEHHOU MO3HIINY;

— TMPEACTABIATh IYTH PEHNICHUS TJIOOAIBHBIX TPOOJEeM, CTOSIIUX TIEPe]] YeIOBEYSCTBOM:
HKOJIOTHUECKUX, SHEPTeTUIECKHUX, CBIPHEBBIX, U POJIb XUMUH B PEIICHUH dTHX MPOOIEeM.

O6yyaromuiicsd Ha 6a30BOM YPOBHE MOJIYYUT BOZMOKHOCTh HAYUHUTHCS

— WILIIOCMPUPOBAMb HA NPUMEPAX CMAHOBICHUE U I80IOYUI0 OPSAHUYECKOU XUMUU KAK HAYKU HA
PA3MUYHBIX UCOPUYECKUX dMANAX ee pa3eumusl;

—  UCNONb306aMb  MemOoObl HAYYHO20 NO3HAHUA NPU  6bINOJIHEHUU HNPOEeKMo8 U yuyeOHO-
uccne0o8amenbCKux 3a0ay no Usy4eHuio C8oUCms, cnocobo8 noayueHus U pacno3Ha8aHusi OP2AHUYECKUX
seujecms;

— 00BACHAMb NPUPOOy U CHOCOOLI 0OPAZVBAHUSL XUMUYECKOU CBA3U. KOBALEHMHOU (NOJAPHOU,
HeNnoJIsIPHOIL), UOHHOU, MeMALIULeCcKol, 8000POOHOU — C Yelblo Onpedenenuss XUMUYeCKOU aKmueHOCmu
seujecms;

—  YCMaHaéIueamv 2eHeMU4ecKylo C6a3b MedcOy KIACCamu Op2aHuyeckux eewjecme Ol
000CHOBAHUA  NPUHYUNUATLHOL B803MONMCHOCMU NONYYEHUs Op2aHUYecKUX CoeOUHeHUll 3a0aHHO20
cocmasa u cmpoeHusi;

— YCMAaHABIUBAMb 63AUMOCEBA3U MexcOy hakmamu u meopuetli, NPUYUHOU U Clledcmeuem npu
aumanuse npooIeMHbIX Cumyayuil U 060CHOBAHUU NPUHUMAEMBIX PeUleHUU HA OCHO8E XUMUYECKUX 3HAHU.




2. Copnep:kaHue y4eOHOI0 mpeiMeTa

OCHOBBI OpPraHNYecKoi XUuMHUH

[losiBneHue u pa3sBUTHE OPraHUYECKOW XMMMM Kak Haykd. IIpenmer opranudeckor xumuu. Mecto
Y 3HaYCHHE OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHUE KaK MOPAJIOK COEJUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOEHHSI OopraHudeckux coeauHenuid A.M. bytieposa.
VYrinepoaHblii CKEJIET OpraHMYecKoN MOJeKyibl. KpaTHOCT XMMHYECKOUN CBA3U. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XUMHYECKOTO CTpOeHUs MousieKysl. M3omepus u usomepsl. IlonsTHEe 0 (QyHKIMOHANBHOMN
rpymme. [IpuHIune! kiaccupuKalu OpraHuYecKux coequHeHui. CucTeMaTrudeckas MeEXIyHapoHast
HOMEHKJIaTypa 1 MPUHLUIIBI 00pa30BaHMsI HA3BaHUI OPraHMYECKUX COEAMHEHUI.

Ankanbsl. Cmpoenue monekynvl memaua. ['oMmonoruueckuid psa  ankaHoB. ['omosorw.
Homenknartypa. M3omepusi yriaepoaHoro ckeiera. 3aKOHOMEPHOCTH M3MEHEHHUs (U3MUYECKUX CBOWCTB.
XyMHYecKHe CBOMCTBA (Ha INpUMEPE METaHa M 3TaHa). PEaKUUU 3aMeElleHUs (TaJoreHHpPOBAaHME),
JETUAPUPOBAHUS KaK CIIOCOOBI MOTYYEHUS BaXKHEHIIMX COEIMHEHHH B OpraHn4eckoM cuHrese. ['opeHne
MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIUIa B IPOMBIIIJICHHOCTH U ObITy. Haxoxnenue B mpupoe
Y IPUMEHEHUE AJIKaHOB. [loHamue 0 Yyukioanikauax.

Ankensl. Cmpoenue monexkyavl smunena. I'omomornuyeckuit psa  ankeHoB. Homenknarypa.
W3omepust yriaepoIHOro cKejeTa M MOJIOKEHHUs KpaTHOHM CBsI3M B MoJieKysie. XUMHUYEeCKHe CBOMCTBa (Ha
IpUMepe OTWIECHA): peakUuu MPUCOECAUHEHUS (TaJIOTEHUPOBAHUE, 2udpuposanue, TUIpaTaLus,
euopoeanoeenuposanue) Kak CHoco0 TMOIyd4eHUs (YHKUMOHAIbHBIX HPOM3BOJHBIX YIJIEBOJOPOJIOB,
ropenus. [lonmmMepusanus 3THIIEHa KaK OCHOBHOE HAIIPABICHUE €r0 MCIONb30BaHus. llommdTuiieH kak
KPYNTHOTOHHAXHBIN IPOAYKT XMMHUYECKOIO IPOU3BOACTBA. [I[puMeHeHNe dTHIIeHA.

Anxanvensl ¥ kayuyku. [IoHsTHe 00 alkajiieHax Kak yriieBoJOpO/Iax C IByMsl ABOWHBIMH CBSI3SIMH.
[Tonumepuszanus auBuHWIAa (OyTaaueHa-1,3) kak crmoco0 MOJYy4YeHHMS CHHTETHUYECKOro Kaydyka.
HartypanbHblll 1 cuHTeTHMYECKMI KaydykH. Bynkanusanms kaydyka. Pesumna. Ilpumenenue kaydyka u
PE3UHBI.

Anxunbl. Cmpoenue monekyavl ayemusiena. 1'omonormdeckuil psii ankuHoB. Homenkmarypa.
W3omepHst yriaepoIHOro CKejleTa M MOJIOKEHHUsS KpaTHOM CBsI3M B MoJieKysle. XUMHUYECKHe CBOMCTBa (Ha
IpUMepe aleTueHa): peakUuu MPUCOEAUHEHUs (TaJOreHUpOBaHUE, udpuposanue, TUIpaTaLus,
2UOPO2aANIo2eHUPOBaHUe) KaK CIOCO0 MONyYeHHs MOJUMEPOB M JPYTHX MOJIE3HBIX MPOAYKTOB. ['opeHue
aleTUJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJI CBApKU U pe3Ku MeTaiioB. [Ipumenenue
aleTUICHA.

Apenbl. beH301 Kak mpencTaBUTENb apOMaTHUYECKHX YrieBOIOPOAOB. Cmpoenue MoeKybl
Oensona. XUMHUYECKHE CBOWCTBA: pEaKIMM 3aMelleHus (rajJoreHHMpOBaHUE) KaK CHOCO0 MOTydeHUs
XUMHUYECKUX CpEJICTB 3allUThl pPACTEHWH, NpUCOEAMHEHUS (TUAPUPOBAHME) KaK J0Ka3aTelIbCTBO
HenpeAenbHoro Xxapakrepa 6ensona. Peakius ropenus. [lpumenenue 6enzona.

Cnuptel. Krnaccudukanusi, HOMEHKJIAaTypa, H30Mepus CHUPTOB. MeTaHON M 3TaHON Kak
IIPEICTABUTENN NPEACIBHBIX OJHOATOMHBIX CIIUPTOB. XMMUYECKUE CBOMCTBA (Ha IpUMEpE METaHoja U
ATaHoJja): B3aUMOJCHCTBHE C HATPUEM KaK CIOCO0 YCTAaHOBJIEHUS HAJIWYMS THMAPOKCOTPYIIbI, peakuus C
rajJlorTeHOBOJIOPOJIaMU KaK CIIOCOO TMOJIy4yeHHs PAacTBOPHUTENCH, JeruapaTtanusi Kak Croco0 MOTydeHUs
STWIEHA. Peaknus ropenus: CnupTel Kak TOIIMBO. IlpuMenenne metanona u 3ranosna. GU3H0IOTHYECKOE
JIEICTBME METAHOJIA U 3TAHOJIA HA OPraHU3M Ye€JIOBEKa. DTUJICHIVIMKOIb U IIMIEPUH KaK IIPEICTaBUTENN
IIPENEIbHBIX MHOIOATOMHBIX CHHMpPTOB. KauecTBeHHas peaknuss Ha MHOIOATOMHBIE CIIMPTBI U €€
IIPUMEHEHHUE JUIsl paclo3HaBaHMWs TJUIEPUHA B COCTaBE KOCMETHYECKUX cpeAcTB. llpakrtuyeckoe
IIPUMEHEHHE YTHJICHIINKOJIS U TIINLEPHHA.

@enon. CtpoeHue MOJEKylbl (eHona. BzaumHnoe 6iusAHue amomos 6 MOJeKyie @eHoua.
Xumuueckue ceoticmea: 63aumooeticmeue ¢ Hampuem, 2UOpOKcUoom Hampus, opomom. llpumeHeHue
¢beHnomna.

Anpneruapl. MetaHanb (opManbaerua) W dTaHadb  (AleTaubleTrH]) KakK IpeICTaBUTEIN
NpeJeNIbHBIX anbaeruaoB. KauecTBeHHbIE peakMu Ha KapOOHWIBHYIO Tpymily (peakuusi «cepeOpsHoro
3epKanay, B3auMoaencTeue ¢ ruapokcuaom meau (1) n ux npumenenue aas oOHapyKeHHsI IPeAebHBIX



alpJACTUIOB B  TMPOMBINIJIEHHBIX CTOYHBIX BOJAx. TOKCHYHOCTh albJeruaoB. [lpumeHeHue
dbopMambaerua U aleTanbaeruaa.

Kap6oHoBble KHCIOTBI. YKCyCHasi KHUCJIOTa Kak HpPEICTaBUTENIb MpPEIeibHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMEpPE YKCYCHOM KHCIIOTBI): PEaKIMU C METaIaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHMSIMU U COJSIMH KAaK IOATBEP)KICHUE CXOJCTBA C HEOPraHUYECKUMU
KucnoTtaMu. Peakins sTepudukanuy Kak croco0d MoyydeHus CIoxHbIX ¢upoB. [IpuMmenenne ykcycHou
kucnothl. [IpeacraBinenue o BbICIINX KapOOHOBBIX KUCIOTaX.

Crnosxubie 3Qupbl U KUpbl. CIOKHBIE YPUPHI KaK MPOTYKTHl B3aUMOICUCTBUS KapOOHOBBIX KHCIIOT
co criupTtamu. [IpumeHeHne CIIOXHBIX d(PUPOB B MUIICBON W Map(POMEpHON MPOMBIIUIICHHOCTH. JKUPBI
KaK CJIOXHBIE 3()UPHI TNIMIIEPUHA U BBICIIUX KAPOOHOBBIX KHCIOT. PacTUTeIbHBIE U KUBOTHBIE KHUPHI, UX
coctaB. Pacmo3HaBaHHME pPACTUTENBHBIX JKMPOB HAa OCHOBAaHMM MX HENPENEIbHOTO XapakTepa.
[Tpumenenue xupoB. ['UAPOIN3 UM OMBUICHUE KUPOB KaK CIIOCOO MPOMBIIUICHHOTO TOTYYSHHS COJCH
BBICIITNX KapOOHOBBIX KHCIIOT. MBIIA KaK COJIM BHICIIMX KapOOHOBBIX KHUCIOT. MOOIINE CBOWCTBA MBLJIA.

VYrneBoasl. Kiaccuduxkarms yriaeBomoB. HaxoxieHue yriaeBomoB B mpupoze. [roko3a Kak
anpaerugocnupt. bpoxxenue rmroko3wl. Caxaposza. [udponus caxaposwvi. Kpaxman M IEII0I03a Kak
OHMOJIOTUYECKHE MOTUMEPBl. XUMUYECKUE CBOMCTBA Kpaxmalla M LEJUTIONO03bl (THAPOIU3, KaUeCTBEHHAS
peakuus ¢ MOIOM Ha KpaxMmal M ee IpUMEHEHHue g oOHapyKeHHs Kpaxmaja B MPOJIYKTaX MUTaHUs).
[Ipumenenne u Ouonoruueckas poipb yrieBoJoB. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX Ha IpUMeEpe
aleTaTHOTO BOJIOKHA.

Wnentuduxanyus OpraHUYECKUX COCIUHEHUN. [ eHemuyeckas c643b  MedxcOoy — Kiaccamu
opeanuyeckux coeounerutl. TUIBI XUMUYECKUX PEAKIIUN B OPraHUYECKOU XUMUH.

AmuHOKUCITOTEI # Oenku. CocTaB W HOMEHKIATypa. AMHUHOKHCIOTHI Kak aMdOTepHbIC
oprannueckue coeauHenus. llentuaHas cBsa3b. buonornueckoe 3HaueHue o-aMUHOKHCIOT. OOnacTu
NPUMEHEHHS aMUHOKUCIOT. benku kak mnpupogHelie Ouomonumepsl. CocTaB W CTpoeHHE OEJKOB.
XuMUYecKue CBOWCTBA O€NKOB: THIpONW3, JeHaTypamnus. OOHapyxkeHHe OEIKOB TMpH MOMOIIA
KaueCTBEHHBIX (I[BETHBIX) peakmmid. [IpeBpamieHuss OEIKOB MUKW B OpraHu3Me. buonorudeckue
GbyHKIIMY OEIKOB.

TeopeTudyeckue OCHOBbI XUMHMHU

Ctpoenue BemiectBa. CoBpeMeHHasi MOJIEb CTPOSHUS aToMa. DJIEeKTPOHHAs KOH(HUTypaIus aTroma.
OcHognoe u 6030ydicoenHble cocmosinus amomos. Kiaccudukanus XMMHYECKHX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOCHHOCTH CTPOCHHS DHEPTeTUYECKUX YypoBHEH atomMoB d-snemeHTOB. [lepuommueckas
cucrema xumudeckux snementoB J[.1. MenneneeBa. @usnueckuit cmpicha [lepuoanueckoro 3axona J[.1M.
MenpneneeBa. IlpuunHbl U 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH IO
nepuojamM M TpynnaM. DJIEKTPOHHAs NpUpOJa XUMHUYECKOW CBA3H. DIJIEKTPOOTPULATEIHOCTb. BuIbI
XUMHUYECKOHN CBS3M (KOBaJCHTHAsI, HOHHAS, METAJUTMUECKast, BOAOPOIHAS) 1 MEXaHU3MBI €e 00pa3oBaHUsl.
Kpucmannuueckue u amopghnvie e6ewecmsea. Tunvl Kpucmaiiuueckux pewemox —(amomHas,
MONEKVIAPHAS, UOHHAS, Memaiiudeckas). 3asucumocms Quauyeckux ceolucme eewecmea om mund
Kpucmaniudeckou peutemxu. [IpudauHB MHOT00Opa3us BEIIECTB.

XUMHUECKUE peakluu. ['OMOreHHble U TreTeporeHHnle peakiuu. CKOpOCTh peakiuu, ee
3aBUCUMOCTD OT Pa3JIMYHBIX (PAaKTOPOB: MPUPOII PEArUPYIONINX BEIIECTB, KOHIICHTPAIIUH PEarupyroIInx
BEILIECTB, TEMIIEpATyphl, IUIOIIAAMA PEAKIHMOHHOM NOBEPXHOCTH, HaJIW4YUs KaTaiuzatopa. Poib
KaTaJu3aToOpoB B MPUPOJEC W IMPOMBIIJIEHHOM Mpou3BoicTBe. OOpaTUMOCTh peakuuid. XHUMHUYECKOe
paBHOBECHE W €r0 CMEIICHHE MOJ JACUCTBUEM pa3lUYHbIX (HaKTOPOB (KOHIICGHTpAIUs PEareHTOB WU
MPOJYKTOB peaklvu, JaBl€HHE, TEeMIleparypa) JUIsl CO3/IaHHS ONTHUMAJIbHBIX YCIIOBUH MpPOTEKaHUs
XMMUYECKHX TpoueccoB. [ucnepcnvie cucmemvl. llonamue o xoanoudax (301u, eeau). HMcmunnvle
pacmeopul. Peakuiuu B pacTBOpax 3JEKTPOJIUTOB. pH pacTBOpa Kak MOKa3aTeilb KHUCIOTHOCTH CPE[bI.
I'unponu3 coneil. 3HadeHWe THUAPONHM3a B OHMONOTMYECKMX OOMEHHBIX mporeccax. OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMU B IPUPOJE, IPOU3BOACTBEHHBIX IIPOLIECCAX U IKU3HEAEATEIBHOCTH
opranu3mMoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB TJIaBHBIX U
MOOOYHBIX MOATPYNI (Menb, Kejie30) U HEMETAIJIOB: BOAOPOJa, KUCIOPOJa, TaJOoreHOB, Cepbl, a30Ta,
docdopa, yraepona, kpemuus. Kopposusi MeTamioB: BUABl KOPPO3UH, CHOCOOBI 3aIIUTHI METAJIIOB OT
KOPPO3UH. DNeKmpoau3 pacmeopos u pacniagos. llpumenenue snekmpoausa 6 npomviiuieHHOCMU.



XuMHUS U )KU3Hb

Hayunbie Meronpl mo3HaHUS B XuUMHH. VICTOYHMKM xumudeckoil wuHpopManuu. Ilouck
uHboOpMallMd 1O Ha3BaHUSAM, HAEGHTU(UKATOpaM, CTPYKTYpHbIM QopmynaaM. MojaenupoBaHue
XUMHUYECKUX MPOLIECCOB U ABICHUM, XUMUYECKULl AHANU3 U CUHMe3 KAK METO/bl HAYYHOI'O IIO3HAHUS.

Xumuss u 3p0poBbe. JlekapcTBa, (QepMEHTbl, BUTAMHMHBI, T'OPMOHBI, MHUHEPAJIbHbIE BOJIBI.
[IpoGiieMsbl, cBsI3aHHBIE C MIPUMEHEHHEM JIEKAPCTBEHHBIX MpeEnapaTtoB. BpenHbie TPUBBIYKU U (aKTOPHI,
paspymiarmnye 3J10poBbe (KypeHHUe, ynoTpeOJeHue ajKoroJisi, HapKOMaHus). ParoHanbHOE THUTaHHE.
Tuwesvie dobasku. OcHo8bl NUWEBOT XUMULL.

XuMusl B TIOBCETHEBHOM JKU3HU. MoroIue U YucTsue cpeactsa. Cpedcmea 60pvbobl ¢ Obimosuimu
HACEKOMbIMU: penenneHmul, uHcekmuyuowvl. CpencTBa JIMYHOM THrueHbl M KocMeTuku. [IpaBuia
6e30macHol paboThI C €AKUMU, TOPIOUYUMHI U TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU OBITOBOI XUMUHU.

XuMHSL M CeJIbCKOe XO3SHUCTBO. MuHepalbHBble W OopraHuyeckue ymoopenus. CpencTBa 3alIUTHI
pacTeHui.

Xumuss u dHepretuka. I[IpupogHble HCTOYHMKHM YIVIEBOAOPOAOB. I[IpUpOMHBIN YW IOIyTHBIN
He(TsIHOM Ta3pl, UX COCTaB W HUcmosb3oBaHue. CoctaB HedTH U ee mepepaborka. HedrenmpomykTh.
OxTanoBoe yucio OenzuHa. OxpaHa OKpy>Karoliel cpelbl Mpu HedTenepepaboTke U TPAHCIIOPTUPOBKE
He(TenpoayKTOB. AIbTepHATUBHBIE HICTOYHUKU YHEPTHH.

Xumus B ctpoutenberBe. Llement. beron. Tlogbop onTuManbHBIX CTPOUTETBHBIX MaTEPHAIOB B
MPAKTUYECKON A TENFHOCTH YeIOBEKa.

XuMUS U 3KOJIOTHA. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAIOIIEeH cpenbl U ero nociaeAacTsus. OxpaHa
rupocdepsl, MOUBbI, aTMOC(epbl, (propsl U hayHbI OT XUMUYECKOTO 3arpsi3HEHUSI.



3. TemaTu4eckoe NIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YaCOB, OTBOJAMMBIX HA OCBOCHHE
KaK10H TeMbI

Ne Tema ypoxka KonunuecTtBo
ypoKa 4acoB
TEOPUS CTPOEHUS OPT AHMYECKUX COEJIMHEHUM 3 yac.
1 MeTo/1bl HAy4HOTO TO3HAHUS. 1
2 [IpeameT opraHn4eCcKON XUMHH. 1
3 Teopust cTpoOeHUs! OPraHUYECKUX COCTMHEHHM. 1
YIJIEBOAOPO/IbI 1 UX ITPMPOAHBIE MCTOYHNKN 9 yac.
4 [IpupoanHslii Ta3 Kak MCTOYHHMK YIIE€BOJAOPOAOB. JleMOHCTpalum. 1

KOJIJIGKLII/ISI BCUICCTB W MATCpUaOB, IOJIY4YaCMbIX Ha OCHOBC
MIPUPOJTHOTO Ta3a.

5 [IpenensHble YTJIEBOIOPO/IBI. AJnKaHbI. JleMoHCTpaluy. 1
[lapocrep:kHeBble W OObEMHBIE MOJEIM  MOJIEKYJ IEPBBIX
npeacTaBuTeNe  Kiacca — ankaHoB.  dusmueckue  CBOMCTBA
ra3zoo0pa3HbIx (MpomaH-OyTaHOBasi CMECh B 3aXKUTANKE), KHIAKUX
(Oen3uH) M TBepIbIX (MapaduH) alKaHOB: arperaTHoe COCTOSIHUE,
pacTBOPUMOCTh, B Boje. [opeHue TpomaH-OyTaHOBOW CMECH
(3axuranka). OTHOIIEHUE aJKAHOB K PAacTBOPY IepMaHraHaTa Kajus
1 6pomHOI Bosie/

6 OTUJICHOBbIE  YIJIEBOAOPOABI, WM  allkeHbl. JleMoHcTpaiuu. 1
[Ilapocrep:kHeBas 1 00BEeMHAast MOJIEIH MOJIEKYIbI dTUIeHa. [ opeHue
stwiieHa. Komnexkuus «IlonuaTuiieH u u3aenus u3 Heroy.
JlaboparopHbie onbITel. OOHApYKEHHUE HETIPEACIbHBIX COSTMHCHU B
KUIKUX HEQTETPOTYKTAX.

7 HuenoBsie yrieBogoponbl. Kayuyku. Jlemoncrpauuu. Monenu 1
(mapocTtepkHeBbIe U 00beMHas) MoJiekyan 1,3-Oyraauena u 2 -MeTHII-
1,3-0yraauena (u3ompeHa). PasznokeHune kaydyka Mpu HarpeBaHUH,
WCIBITAHUE TPOAYKTOB  PpA3JIOKEHUS HAa HEmpe- JeIbHOCTb.
Komnexunn «Kayuykmny, «Pe3una u uznenus u3 Heey.

8 AUETHIICHOBBIE  YIJIEBOJOPOJbI, WJIM alKuHbL. JleMoHcTpaluu. 1
Mopenu (mapoctepHeBas M OOBbEMHas) MOJEKYJbl alleTUIICHA.
INopenue anerunena. Jlaboparopusie onbIThl. [loydeHue u cBoicTBa
aleTHICHA.

9 ApoMaTHyYeCcKHUe YrieBOAOPOAbI, WIM apeHbl. JleMoHcTpauuw. 1
OOvemHast Mozenb MoJeKynbl Oen3ona. [openume OeH3zona.
OtHomienne OeH3o/la K OpOMHOM(MONHOI) BOJE U  PAacTBOPY
IepMaHraHaTa kKauusi (Ha HpUMEpe TEXHHUYECKUX pacTBOPUTEIIEH,
COJICpIKaITUX apEHBI).

10 Hedtp u cmocoOsr ee mepepabotku. Jlemoncrpamuu. O6pa3zoBaHue 1
HEe(TIHOW TUICHKM Ha MOBEPXHOCTH BoJbl.  OOHapyxeHue
HETpeAeIIbHBIX COCTUHCHNHN B KUIKHX HE(PTEPOayKTaxX.
Jlaboparopubie omnbiThl. O3HakoMieHHE C Koiulekiued «Hedts u
MIPOYKTHI €€ TIEPepadOTKI.

11 O06001IeHne U CHUCTEMAaTHU3aIUs 3HAHUKN 00 YTIIIeBOIOPOIaXx. 1

12 KontponbHas padorta Ne 1 mo Teme «YTIeBOI0POIBIY. 1
KHMCJIOPOJJCOJEPXAINME OPT AHUYECKUWE COEJIMHEHU A 7 4ac.

13 Crouptel. lemoHcTpamu. Mojenu (ImapocTepKHEBbIe 1 00bEMHBIE) 1

MOJIEKYJT CIIUPTOB: METAHOJIA, 3TAHOJIA, STWJICHIJIMKOJISA U TJIULEPUHA.
I'openue sranona. Bzanmoneicteue ataHona ¢ HarpueM. llomyuenue
STHJIEHA U3 DTAaHOJIA.




Jlaboparopubie ombiThl. CBolicTBa ATHIIOBOrO crupTa. CBolicTBa
[IIMLEPHUHA.

14

Kamennsiit yrons. /lemonctpanuu. Komnexkuns «KaMeHHBIN yromby.
Kosrekuyst npolyKTOB KOKCOXMMHYECKOIO IPOU3BOJICTBA.

15

®enon. Jlemonctpanuu. OO0beMHass MoJEIb MOJIEKYIbl (heHoma.
PactBopuMoOCTh (heHONA B BOJIC NTPU KOMHATHOM TeMIepaType U Mpu
HarpeBaHuu. BsammopeiicTBue ¢QeHona ¢ pacTBOPOM MIEIOYH H
OpoMHoi Bojoi. KauecTBeHHas peakiusi Ha (EHON C XJIOPHIOM
xenesa (I11).

16

Anpneruasl.  [lemoncTpamuu. Mogenn — (lIapocTepKHEBbIE U
00bEeMHBIC) MOJIEKY] MeTaHaiss U dTaHaidsd. (O3HaKOMJIEHHE C
KOJUJIEKIMEN ITaCTMAcC

u w3genuii w3 Hux. JlabGopatopubie  ombiThl.  CBO¥CTBa
dbopmanpaeruma.

17

Kap6oHnoBbie kucnotsl. JlemoHcTpauu. Mojenn (mapocTep:KHeBbIe
U 00BbEMHBIC) MOJEKYJI MYPaBbHHOW M YKCYCHOW KuCHOT. OOpa3sibl
HEKOTOpPBIX  KapOOHOBBIX  KHCJIOT: MYpPaBbHHOM, YKCYCHOW,
OJICMHOBOW, CTEapUHOBOW, IAaBEJCBOW, OEH30MHOW, JMMOHHOM.
OTHoOIIEHHE PA3TUYHBIX KapOOHOBBIX KHUCIOT K Boje. [lomyuenue
CJIOKHOTO 3dupa peakiuen srepudukanun. JJaboparopHbie ONBITHI.
CBolicTBa YKCYCHOM KHCIIOTBHI.

18

Cnoxusle 3¢upbl. Xupsl. [lemonctpamuu. Kosuiekius NHIIEBBIX
KUPOB M Macell. PacTBOpUMOCTb KUPOB B OpPraHUYECKUX H
HEOPraHu4YecKux pactBoputensax. M3roroenenne mbina. Komneknns
00pa3I0B NPUPOAHBIX MAXy4nX dPUPHBIX Maced. KoImeKust KUIKUX
W TBEpABIX MoOMOMUX cpeacrB. CpaBHEHHWE MOIOIIUX CBOMCTB
PacTBOPOB MbljIa U CTUPAIBHOIO MTOPOIIKA.

Jlaboparopuble omnbiTel. CBoiicTBa kupoB. CpaBHEHUE CBOWCTB
PacTBOPOB MblIa U CTUPAJIBHOIO MOPOIIKA.

19

Yrnesonabl. JlemoHcTtpanuu. Koekuuss — KpaxmanaocoAep:Kalux
IPOAYKTOB IHTaHWs M INPOJYKTOB HA OCHOBE Caxapo3bl.
B3aumopeiicTBue riaoKo3bl U caxaposbl ¢ ruapokcuaoM meau (11).
JlabopaTopHsbie onbIThl. CBOMCTBA TIIFOKO3bI. CBOKCTBA KpaxMalia.

A3O0TCOAEPXKAIIME OPTAHUYECKUE COEJJMHEHNM A

8 uac.

20

Awmunbl. AHunuH. JleMoHcTpanmu. Moaenu (mapo- CTepKHEBbIE U
00bEeMHBIC) MOJICKYJT METUJIAMUHA U aHWINHA. DPU3NUECKHe CBOMCTBA
AQHWJIMHA: arperaTHOe COCTOSIHME, LIBET, 3alax, OTHOLUIEHHWE K BOJE.
BsanMogelictBue aHmWIMHA ¢ KHCJIOTaMH. B3amMojaelicTBHE
ra3zoo0pa3HbpIX METWJIAMHHA H XJOpOBO- Jopoda. OTHoIIeHHe
aHWiIMHA K OpomHO#N (MomHOM) Boae. Kosulekius aHUIMHOBBIX
KpacuTeliel U MpenapaToB Ha OCHOBE aHWJIMHA.

21

AMUHOKHUCIIOTHI. JeMoHCcTpanuu. AnTeyHble rpenaparsl,
coJepXKalllueé  AMHUHOKHCIOTBL. ~ YMAaKOBKM  OT  IPOAYKTOB,
COJepXKAIlUX AMHHOKUCIOTHI M HUX COJMM (IPOAYKTHl MHUTaHUS,
coaepkanue Beuectna ¢ kogamu E620 — riyra- MUHOBas KHCJIOTA,
E621 — rnyramu- Hat Hatpus, E622—525 — rioyramu- HaThbl
npyrux MmetaiioB, E640 — raounun, E641 — neiinun).
JlokazarenbcTBa aM(pOTEepHOCTH AMUHOKHCIIOT.

22

benku. Jlemonctpanuu. JleHatypanusi pacTBOpa KypHHOTO OeliKa Mo
JEUCTBUEM TEMIIEPATypbl, PACTBOPOB COJEH TSHKENIbIX METAIJIOB U
JTaHONA. ['OpeHHMe NTHUYbEro Iepa, LIEPCTIHOW HUTH M KyCO4YKa
HaTypaJbHOU KOXU. [[BeTHBIC peakiiuu OEIKOB.




JIaGopatopHbie onbIThl. CBOHCTBA OEJIKOB.

23

[lonsatTne o HyKJIEMHOBBIX KucioTtax. JlemoHcTpauuu. Mogaensb
monekynbsl  JIHK.  OOpa3mpsl  MpOAYKTOB, TOJYYCHHBIX W3
TPAaHCT€HHBIX (opM pacTeHMH H KHUBOTHBIX. JlekapcTBeHHBIE
CpelICTBAa M IIpernapaThl, H3TOTOBIECHHBIE C TOMOIIBIO T'€HHOU
UHXCHEPUHU.

24

I'enernueckas cBSI3b MCKAY KiIaCCaMM OPraHn4CCKUX COGI{HHGHHﬁ.

25

[IpakTueckas pabora Ne 1 «MaeHTHpUKaLUs OPraHUYECKUX
COEIUHEHUID.

26

O6o0menne ©  cuUCTEeMAaTH3alUsl 3HAHUH O  KHUCIOPOA- H
A30TCOACPIKANTUX OPTAHNYECKUX COCTUHEHUSX.

27

KonTponbhas padora Ne 2 o teme «Kucnopoa- u azoTcoaepkariue
OpraHMYECKHE BELIECTBA»

XUMMUA N XN3Hb

7 gac.

28

[Tnactmacce! u BosiokHa. JleMoHcTpaunu. Komekius CHHTETUYECKUX
U HCKYCCTBEHHBIX IIOJIMMEPOB, IUIAaCTMAcC M U3JAEIUM U3 HHUX.
Kosuteknusi CHHTeTHYeCKUX U UCKYCCTBEHHBIX BOJIOKOH U MU3JIEHH W3
HuX. Pacnio3HaBaHMe HaTypaJbHBIX BOJOKOH (XJIOMYaTOOYMaKHOTO U
JBHSHOTO, MIETKOBOTO W IIEPCTSHOT0) M HMCKYCCTBEHHBIX BOJIOKOH
(amleraTHOTO, BHCKO3HOTO) IO OTHOIICHHIO K HAarpeBaHUIO H
XUMHYECKHM peakTHBaM (KOHIICHTPUPOBAHHBIM  KHCJIOTAM U
miesoyam).

JlabopaTopHble ONBITHL. 3HAKOMCTBO C oOOpa3lamMu IUIacTMAacc,
BOJIOKOH U Kay4yKOB.

29

®epmenTsl. JleMoHcTpanuu. JIekapcTBEHHbIE CPECTBA, COACPKALLNE
bepmentsl: «I[lencuny, «Me3umy», «Dectam»

u n1p. CrupanbHble MOPOIIKU (YMaKOBKH), cojepxaiiie (HhepMeHTBHI.
JleficTBue CBHIPOTO W BapeHOTO KapTodess Wi Msca Ha PacTBOP
IIEPOKCHJIa BOAOPOAA.

30

Buramunsl. [Iemonctparu. OOpa3iibl BUTAMUHHBIX TIperapaToB, B
TOM 4Hclie nojauBuTaMuHbl. DoTorpaduu KUBOTHBIX M JIOJEH C
pa3nuyHbBIME (pOpMaMu aBUTaMUHO30B. McnbITaHue cpeabl pacTBOpa
ACKOPOMHOBOM KUCJIOTHI

31

l'opmonbl.  JlemoHcTpanuu. McmelTaHue anTeyHOro mpernapara
nHCYynuHA Ha Oenok. Koyuekiys ropMOHaIBHBIX PENapaToB.

32

JlekapcTsa.

33

[IpaxTrueckas pabora Ne 2 «Pacro3HaBaHue MJIaCTMAcC M BOJOKOHY.

[EN

34

Pemenue 3aga4 no opraHn4ecKoil XUMUHU.




[Tpunoxenue 1
OCHAILIEHHME YYEBHOI'O ITPOLIECCA

YMK «Xumus. ba3zoBeiii ypoeHb. 10 kinacc»
Xumus. bazoBerit ypoBenb. 10 kinacc. YueOnuk (aBrop O. C. ['abpuensn). 208 c.
Meroandeckoe nmocodue. bazosriit ypoBenb. 10 kiacce (aBropsl: O. C. IN'abpuensn, C. A. Cnaakos). 192 c.
Kuwura nns yaurens. bazoseiit yposens. 10 kiacc (aBropsr: O. C. 'abpuensia, U. I'. Octpoymos, C. A.
CnankoB). 240 c.
Pabouas tetpanb. ba3zosslit ypoens. 10 kiace (aBropsl: O. C. 'abpuensn, C. A. Cnankos). 144 c.
KonTtponbnbie 1 ipoBepounbie padboThl. bazoerit yposenb. 10 kiace (aBropsl O. C. ['abpuenss u ap.).
256 c.
Opraanueckasi XUMUs B TECTaX, 3aja4ax, ynpakHeHusX. bazoBeiit ypoBenb. 10 kmacc (aBtopsr: O. C.
Ia6puensn, U. I'. Octpoymos, E. E. Octpoymosna). 400 c.
XUMHUYECKHUH dKCTIepUMEHT B 11kosie. ba3zoBerit ypoBenb. 10 kimace (aBropsl: O. C. 'abpuensn, JI. I1.
Batnuna). 208 c.
Terpanb ns OIIeHKH KavecTBa 3HAHWUU 10 XUMUHU. ba3oBeiii ypoBens. 10 kiacc (aBropsr: O. C.
I'abpuensn, A. B. Kynnosa). 112 c.
Xumusi. bazoBeiit ypoenb. 10 kiacce. DnekTponHas Gopma yueOHUKA.
HNudpopmarmonnsle cpeactsa MHTepHET-pecypebl:
http://www.alhimik.ru ITpeacraBiaeHs! cieayromue pyoOpUKH: COBETHI AOUTYPUEHTY, YUUTEIIIO XUMHUH,
CIIPaBOYHHUK (OYEHB OOJIb- 11ast TOI00pKa TAOIUIL U CIIPABOYHBIX MATEPUAIIOB), BECenasi XMMUs, HOBOCTH,
OJTUMIIHA/IbI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOpPUYE- CKUX CBEJICHUH).
http://ww.hij.ru/ XKypaan « Xumust u )KU3HBY TIOHSATHO ¥ 3aHUMATEIILHO paccKa3biBaeT 000 BCeM
MHTEPECHOM, YTO MTPOUCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
http://chemistry—chemists.com/index.html DiekTpoHHBIH KypHAT « XUMHKH U XUMHS», B KOTOPBIX
MPEJICTaBICHO MHOKECTBO OMBITOB MO0 XMMHHU, 3aHUMATEIbHON HHPOPMAIIH, TO3BOJISIONICH yBIIeYb
YYEHUKOB SKCIIEPUMEHTAIILHON YacThIO MpPEAMETA.
http://c-books.narod.ru BceBo3moskHas TUTEpaTypa Mo Xr- MHUH.
http://www.drofa-ventana.ru M3sectHoe u3naTenbcTBO yueO- HOM uTeparypbl. HOBUHKH Hay4dHO-
MOMYJSIPHBIX ¥ 3aHUMATENbHBIX KHUT 110 XUMHUHU.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mkoabHBIN MOPTA CO CChIIKAMH Ha
o0pa3oBaTeNIbHbIE CAUThI [0 XUMUHU.
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