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nas  odmeodOpaszoBarenbHbIX opranmsanuii, M.H. AdanacbeB «Xumus.
IlpeameTrnass Junusi y4eOHuxkoB I.E.Pymurnca, ®.I'.@eapamana 10 -11
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IHosicHUTEJALHASA 3aANNCKA

Pabouas nporpamma mo xumuu i ydamuxcs 10-11 kmaccoB o0meoOpa3oBaTeIbHBIX
yupexaeHuil paspabotana Ha ocHOBe DenepalbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa CpeAaHero oouero oOpa3oBaHUs, NPUMEPHOM MpPOrpamMMbl CpPEAHEro OOIIEro
oOpa3zoBanus o xuMuu (MpoTokos ot 28 uioHs 2016 1. Ne 2/16-3), paboueit mporpaMMbl Kypca
XUMMH, pazpadoTaHHON K yuyeOHukaMm aBTopoB I'. E. Pymsutuca u @. I'. ®denpamana s 10—11
KJIacCOB 001e00pa3zoBaTeNbHBIX opranu3amyii. AdpanaceeBa M. H. M.: [Ipoceemienne, 2017r.

IIporpamma paccuutana Ha 68 4 (1 4 B HexeJ110).
W3yueHne XUMHHM Ha YpOBHE CpEIHEro oOIero oOpa3oBaHHs HAIPABICHO Ha JIOCTHKCHHE
CHEAYIOIIUX LeJIei:

. OCBOEHME 3HAHUN O XMMHUUYECKOW COCTABJISIOIIEH €CTECTBEHHO -HAYYHOW KapTUHBI MUPA,
BAKHEUIINX XUMHUYECKUX MTOHATHSX, 3aKOHAX U TEOPHUSIX;
. OBJIaJIEHUE YMEHUSMU MIPUMEHSTH MOJy4YeHHbIEC 3HAHUS JUIsl OOBSICHEHUS pa3HOOOPa3HbIX

XUMHUYECKHX SIBJIEHUM W CBOWCTB BCIICCTB, OLCHKHU POJM XHMHU B PA3BUTHU COBPEMCHHBIX
TEXHOJIOTUN U IMOJIYYCHHHU HOBBIX MAaTCPHUAJIOB;

. pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEH B MpoIecce
CaMOCTOSTCIBHOI'O HpI/IO6peTeHI/I$I XUMHUYECKNX 3HAHWH C WCIIOJIb30BAaHHUEM Pa3IUYHBIX
NCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAHUC y6e)K)1éHHOCTI/I B IIO3UTHUBHOU PO XUMHH B XHU3HU COBPEMCHHOTIO
O6HleCTBa, HCO6XO}II/IMOCTI/I XUMHYCCKHN T'PaMOTHOIO OTHOIICHUA K CBOEMY 3I0POBBIO U
OKpYKalollen cpene;

. MPUMEHEHHE TOJYYeHHbIX 3HAaHUNW ¥ YMEHUH 17151 0€30MacHOTO MCHOJIb30BaHUS BEILIECTB
U MaTepHalioB B OBITY, CEIbCKOM XO3SIMICTBE M HA MIPOU3BOJICTBE, PELUICHUS TPAKTHUECKUX 3a]a4
B MOBCEIHEBHOM >KU3HU, MPEIYNPEKICHUS SBICHUN, HAHOCSIIUX BpEJ 3J0POBbIO YEJIOBEKa U
OKpYKarolleu cpene.

Onucanue mecra yueoOHoro npeamera B yueonom miiane MAOY COI 2 umenu Tpyouanna
N.T. no yuedHomy npeamery « XuMHS».

Paboyas mporpamma k yueOHMKaMm aBTOpoB I. E. Pymsutuca u @. I'. ®enpamana s 10—11
KJIacCOB 00I1e00pa3oBaTebHbIX OpraHu3aluii pa3paboTaHa B COOTBETCTBUU C ba3ucHbIM
y4eOHBIM IUTAaHOM JUIsl CTYTICHH CpeaHero ooimiero oopasoBaHus. Xumus usydaercs ¢ 10 mo 11
kiaccel. OOIIee YMCio yueOHbIX 9acoB 3a 2 rofa ooyuenuss — 68, u3 nux 34 (1 4 B negeno) B 10
kiacce, 34 (1 4 B Hememro) B 11 kiacce.

OcHOBHBIMU TpoOJIEMaMH XUMHH SIBISIOTCS HW3Y4Y€HHE COCTaBa M CTPOCHHS BEIIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHUS, KOHCTPYUPOBAHUE BEIIECTB C 33JaHHBIMU CBOWCTBAMHU,
HCCIIeIOBAaHUE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPAICHUI U MyTel yIpaBiIeHUs UMH B LENSIX
MOJIy4eHUs BEUIECTB, MAaTEPUAIIOB, SHEPTUU

Kypc 10 kmacca 3HaKOMHT OOy4aromMXcs CO CTPOCHHEM, XUMHUYECKUMHU CBONCTBaMH,
O0COOCHHOCTSIMU CTIOCOOOB MOMYYESHHSI U 0ONACTSIMH MPUMEHEHHS] OPraHUuYeCKUX COeTMHEHU.

3apepiuTensHbii oTan (11 kimacc) HampaBieH Ha 0000IIEHHE, PACIIUPEHUE UMEIOIINXCS
3HAHWUN IIKOJIHHUKOB MO YETHIPEM BBIIICHA3BAaHHBIM OJIOKaM M U3y4eHHE MATOTO ONoKa «XHUMHUS
Y ’KU3HBY», IPU3BAHHOTO JIaTh BBIMYCKHUKAMU MPHUKIIAHBIC 3HAHUS U YMEHUSI.

InannpyemMble pe3yabTATHI H3YUEHHSI YIeOHOT0 NpeaMeTa « XHMUs»:
B pesynbprare wusydueHus ydeOHOro mpeaMera «XHMHsS» Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHus:
BbInycKHUK HAYYHTCSI:




pacKpelBaThb Ha MpUMEpax poJib XUMUU B (OPMHPOBAHUM COBPEMEHHON HAyYHOMH
KapTUHBI MUpa U B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBaTh HA IpUMEpax B3aUMOCBS3b MEXIY XUMHEH U JApYyrUMU
€CTECTBEHHBIMU HayKaMH;

pacKpbIBaTh Ha IpUMEpax MOJIOKEHUS TEOPUU XUMUYECKOTo cTpoeHust A.M. byrieposa;
noHnMaTh (usmueckuii cMpica [lepuoandeckoro 3axona J[.M. MenneneeBa m Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKUX IEMEHTOB U 00pa30BaHHBIX UMU
BELLECTB OT AIEKTPOHHOT'O CTPOEHUS AaTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpPAa3Hsi BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 MX
COCTaBE€ U CTPOCHUH;

MPUMEHSTH MpaBUja CUCTEMAaTUUYECKOW MEXIYHapOJHONW HOMEHKIJIATyphl KaK CpeacTBa
pasnuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;

COCTaBIISAITh MOJIEKYJISIPHbIE U CTPYKTYpHBIE (OPMYJIBI OPraHMYECKMX BEIIECTB Kak
HOCHUTeNeH MHQOpMAIMM O CTPOCHHMM BEIECTBAa, €0 CBOMCTBaX M MPUHAIJIEKHOCTH K
OTIpE/IeIEHHOMY KJlacCy CO€IMHEHU;

XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOEHHUIO U CBOWCTBAM,
YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXIY IaHHBIMH XapaKTePUCTHKAMU
BEIIECTBA;

MPUBOJIUTh NPUMEPHl XUMHUYECKHX pEaKIMi, pacKpbIBAIOLIUX XapaKTepHblE CBONCTBA
TUNIUYHBIX ~ TPEJCTaBUTENEH  KJIAcCOB OpPraHWYECKUX BEIIECTB C IENbl0  HX
UICHTUPUKAIMN 1 00bICHEHUS 00JaCTH IPUMEHEHHUS,

MIPOTrHO3UPOBATh BO3MOKHOCTh MPOTEKAaHUS XUMHYECKUX peakUuii Ha OCHOBE 3HAHHM O
TUIAX XUMHUYECKOH CBSA3H B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHON CIIOCOOHOCTH;
UCIOJb30BaTh 3HAaHMS O COCTAaBE, CTPOEHMM M XMMMUYECKMX CBOMCTBaX BEIIECTB AT
0€3011aCHOTO IPUMEHEHUS B IPAKTUUECKON NESITENbHOCTH;

IPUBOAUTH MPUMEPHI NIPAKTUYECKOTO UCHOJb30BAHUS MPOIYKTOB MepepaboTKu HePTH U
IIPUPOJHOIO ra3a, BHICOKOMOJEKYJISPHBIX COCIUHEHUHN (IOJUATUIIEHA, CUHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IIPOBOJIUTH OIBITHI 110 PACIIO3HABAHHIO OPraHUYECKUX BEIIECTB: TIIHULEPHHA, YKCYCHOM
KUCJIOTBI, HENpeIeNbHbIX )KUPOB, IIIIOKO3bl, Kpaxmaia, OeJKOB — B COCTaBE IUILEBBIX
IPOJYKTOB U KOCMETUYECKUX CPEICTB;

BJIAJIeTh IIPAaBUJIAMM M IpUeMaMM 0e30IacHOM paboThl ¢ XUMUYECKUMH BEIIECTBAMHU U
71a00paTOPHBIM 000PYI0BAHHUEM;

yCTaHaBJIMBATh 3aBUCMMOCTb CKOPOCTH XMMHUYECKON PEAKLUU U CMEIIEHUSI XUMUYECKOTO
paBHOBECUS OT PA3IUYHBIX (PAKTOPOB C LENBIO ONpPEAENICHHUs] ONTUMAJIbHBIX YCIOBUM
MPOTEKaHHsI XMMUYECKHX IPOLIECCOB;

IPUBOAUTH IPUMEPHI I'UIPOJIN3a COJIeH B TOBCETHEBHOM KU3HU YEIOBEKA;

IPUBOJAUTH HPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKUUil B HpPUPOJE,
MIPOU3BOICTBEHHBIX MIPOLIECCAX U )KU3HEEATEIbHOCTH OPraHU3MOB;

IPUBOJAUTH MPHUMEPbl XMMHUYECKMX pPEaKLUH, pPaCKpbIBAIOUIMX OOLIMEe XUMHYECKUE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAJLIOB;

IIPOBOJIUTh PacyeThl HA HAXOXAECHUE MOJEKYIIpHOH (opMysbl yrieBojopoaa o
MIPOJYKTaM CTOPAaHHS M IO €ro OTHOCUTEJIBHOM IUIOTHOCTM M MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOSIINX B €70 COCTaB;

BJIQJIeTh NpaBWJaMH O€30MacHOro OOpalleHHs C €JKUMH, TOPIOUYUMH U TOKCHUYHBIMH
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMMU;

OCYIIECTBIATh MOMCK XWMHUYECKON HH(pOpMalUU IO Ha3BaHUAM, HIEHTH(UKaTOpam,
CTPYKTYpPHBIM (hOpMyJiaM BEIECTB;

KPUTHUYECKH  OLIEHMBAaTh W  HMHTEPNPETUPOBATH  XUMHUUYECKYI0  HMH(popmaiuio,
COJIepKAIyIOCs B COOOILIEHUSIX CPEICTB MaccoBoi MH(popmanuu, pecypcax MHTepHerta,



Hay4HO-TIOIIYJISIPHBIX CTaThbsX C TOYKHM 3pPEHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTU B
LEJIAX BBISIBJICHUS OITMOOYHBIX CY)KACHUN U (POPMUPOBAHUS COOCTBEHHOH MO3UIINH;

® TPEACTaBIATH IYTH PEIICHHs TIOOANBbHBIX MPOOJeM, CTOSALIMX Iepesa YeOBEYECTBOM:
9KOJIOTMYECKUX, SHEPreTUUECKHUX, ChIPBEBBIX, U POJIb XUMHUHU B PEILICHUHU 3TUX MPOOIIEM.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0IOYUI0 OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DANAX ee PA38UMUsL;

®  UCNONB308AMb MEMOObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKmo8 U YueOHO-
UCCIe008amMenbCKUX — 3a0a4 N0 U3VYEHUI0  COUCM8, CHnocob08  NOnyueHus U
PACNO3HABAHUSL OPCAHUYECKUX BeU eCNE,

®  00bACHAMbL NPUPOOy U CHOCOObI 0OPA308AHUS  XUMUYECKOU CBA3U: KOBALEHMHOU
(NONAPHOU, HENOJAPHOLL), UOHHOU, MEMALIUYECKOU, B00OPOOHOU — C Yelblo ONpedeleHus]
XUMUYECKOU AKMUBHOCTU e eCns,

®  YCMAHABIUBAMb 2EHEMUUECKYIO C853b MeNHCOY KIACCAMU OP2AHUYeCKUX 8eujecms Ois
000CHOBAHUSA NPUHYUNUATLLHOU B803MONCHOCMU NOJYYEHUs OP2AHUYECKUX COeOUHeHUll
3A0aHHO20 COCMABA U CMPOEHUsL;

®  YCMAHABIUBAMb G3AUMOCEA3U MeXHCOY akmamu u meopuetl, NPUYUHOL U ClLedCmeuem
npu amaniuze npooIeMHbIX Cumyayull U 0O0CHOBAHUU NPUHUMAEMBIX PeuleHUll Ha OCHO8e
XUMUYECKUX 3HAHUL.

JIN4YHOCTHBIE Pe3yJIbTAThI OTPAKAIOT COPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:

1. IlaTpMoOTHYeCKOro BOCIUTAHMA

LEJIOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY, KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICIUIO, TOHUMaHUS 3HAYCHUS MaTEMaTHYEeCKOM HAayKM B JKM3HHU COBPEMEHHOIO
oOmiecTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOW HMHGPOpMAIMEH O TMEepeaoBBIX
JOCTHKEHMSIX M OTKPBITUSIX ~ MHPOBOM M OTEUECTBEHHOM  MaTEeMaTHKH,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HaHUAX 00 YCTPOICTBE MHUpa 1 OOIIECTBA;

2. I'pakgaHCKOro BOCIMTAHHMSI M HPAaBCTBEHHOI0 BOCIHUTAHMA JeTell Ha OCHOBE
POCCHIMCKHMX TPaJULIMOHHBIX LICHHOCTEN

IIPEACTABICHUS. O COLMAJBbHBIX HOPMAax M IPaBWIAX MEXKIWYHOCTHBIX OTHOIICHHUN B
KOJUIEKTHBE, FTOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JIESATEIbHOCTH MPH BBIOJHEHUU
y4eOHBIX, MO3HABATENIbHBIX 3a/1a4, BBHIMOJIHEHUM SKCIEPUMEHTOB, CO3JaHMU Y4eOHBIX
IIPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHUIO M B3aHMOIIOMOLIM B IIpOLECCE€ ITOU
y4eOHOI JesTeIbHOCTH: FOTOBHOCTH OLIEHUBATh CBOE IOBEJCHHE U IOCTYIKH CBOHUX
TOBapUINEHd C IO3MLUU HPABCTBEHHBIX M IIPAaBOBBIX HOPM C YYE€TOM OCO3HAHHUS
IIOCJIEICTBUH MOCTYIIKOB.

3. JIyXoBHOTO ¥ HPABCTBEHHOI'0 BOCHUTAHMSI JeTel Ha OCHOBE POCCHMCKHUX
TPaJIULMOHHBIX LIEHHOCTEH

[eIarOTMYECK  OPraHU30BaHHOTO Ipolecca, B KOTOPOM OOydYaroLIMMCs IepelaroTcs
JyXOBHO-HPABCTBEHHbIE HOPMBI KU3HHU, CO3/IAl0TCS YCIOBUS U1 YCBOCHHS U NMPUHATHS
oOyyaromuMucsi 0a30BbIX HAI[MOHAIBHBIX IIEHHOCTEH, JJIs OCBOEHHMS CHCTEMBI
oO0I11eYeNIOBeUeCKNX,  KYJAbTYPHBIX,  JYXOBHBIX M  HPABCTBEHHBIX  IIEHHOCTEH
MHOTOHALMOHAIBHOTO Hapoaa Poccuiickon Penepaunu;

4. TIpuoOwmeHus aereil K KyJbTYPHOMY HacJequI0 (3cTeTHYECKOe BOCIINTAHUE)

CMOCOOHOCTH BOCHPUATHS U NMPABUJILHOTO TTOHUMAHUS MPEKPACHOTO B JIEHCTBUTEIBHOCTU U
B HCKYCCTBE, BOCIMTaHHMS JCTETUYECKMX YYBCTB, CYXKIECHUH, BKYCOB, a TaKxke
CMOCOOHOCTH U MOTPEOHOCTH Yy4acTBOBATh B CO3/IaHUM INPEKPACHOTO B MCKYCCTBE U B
KU3HH;

5. Tomyasipu3anuu HAYYHBIX 3HAHUH cpeau AeTeil (LIEeHHOCTH HAYYHOI'0 MO3HAHUS)

MHPOBO33PEHUYECKUX IPEJICTABICHUNH COOTBETCTBYIOLUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
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HayKl M COCTaBJISIIOIIMX OCHOBY JUIsl TIOHMMAaHUS CYIIHOCTHM HAy4HOW KapTHHBI MUDA;
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS IPHPOJIBI, B3aUMOCBS3SIX
YeJI0BEKA C IIPUPOIHON cpesoil, 0 posin IpeaMeTa B IO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIX MOTUBOB, HANPABJICHHBIX Ha IIOJIyYEHUE HOBBIX 3HAHUU IO IPEIMETY,
HEOOXOAUMBIX JUTs 00BsICHEHUS HAOII0TaeMbIX TIPOLIECCOB U SIBIICHHIA;

[I03HABATEIbHON U MH(POPMAILIMOHHON KYJIbTYphl, B TOM YHCIJIE€ HaBBIKOB CAMOCTOSATEIbHON
paboTHI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JUTEPATypPOH, JOCTYITHBIMH TEXHHUECKUMHU
cpeacTBaMu MHPOPMAIMOHHBIX TEXHOJIOTHH;

WHTEepeca K OOYYEHHIO M IMO3HAHMIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa30BaHUIO, HCCIEOBATENBCKON JEATENPHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHMsI B aIbHEHILIEM;

6. ®uU3N4YecKOro BOCMUTAHUSA U GOPMHUPOBAHUS KYJILTYPHI 310POBbS

Oco3HaHMs LIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOLIEHUS! K CBOEMY 3/J0POBBIO, YCTAHOBKHU
Ha 3JJ0pOBBIA 00pa3 JKU3HHU, OCO3HAHUS MOCIEACTBUNA U HENPUATUS BPEIHBIX MPUBHIYEK,
HE00X0IMMOCTH COOIOACHUSI TPaBUIJI 0€30IIaCHOCTH B OBITY M peanbHOMN )KU3HHU;

7. TpynoBoro BoCHUTAHUA U NPOeCcCHOHATHHOI0 CAMOONpeaesIeHusl

KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 0OLIECTBEHHO TIOJIE3HOM, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKOW U JPYrHX BHUAAX JEATENIbHOCTH; MWHTEpeca K
MPaKTUYECKOMY HM3Yy4EHHUIO Mpodeccuil W TpyJda pa3iudyHOro pojAa, B TOM 4HCIE Ha
OCHOBE TNPHUMEHEHHUS MpPEAMETHbIX 3HAHUH, OCO3HAHHOTO BBIOOpAa WHIUBUIYAIbHON
TPACKTOPUHU TMPOJOJDKEHUS O00pa3oBaHMUS C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIOCOOHOCTH K MPEIMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

8. DJK0JIOrH4YecKOro BOCIUTAHUS

9KOJIOTUYECKHU 11€J€CO00pa3HOro OTHOIICHUS K MPUPOJAE KaK MCTOYHUKY >KM3HM Ha 3emie,
OCHOBE €€ CYyLIECTBOBaHUS, NOHMMaHMs LIEHHOCTH 370pOBOro M Oe3omacHoro obpasza
AKHU3HU, OTBETCTBEHHOTO OTHOUIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U INCHUXHUYECKOMY
3/I0pPOBBIO, OCO3HAHUS LIEHHOCTU COONIOJCHMs MpaBWil O€30MACHOTO MOBEAEHUS IpH
paloTe ¢ BeleCTBaMH, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 3I0POBbIO U )KU3HHU JIIOJIEH;

CIOCOOHOCTH NPUMEHATh 3HAHMS, MOJy4daeMble NPH M3YYEHUM MpeAMeTa, Ul peIleHHs
3a/1a4, CBSA3aHHBIX C OKpYXaloWEed MNPUPOAHOW CpelOoW, IOBBILICHUS YPOBHSA
9KOJIOTUYECKOH KYJIbTYpPbI, 0CO3HAHMsI II100aJIbHOIO XapaKTepa IKOJOTHYECKUX MpolieM
U IIyTeH UX PELIeHUs IOCPEACTBOM METOJOB NPEIMETA;

9KOJIOTMYECKOTO  MBILIUICHUS, YMEHHS pYyKOBOJCTBOBaTbCS MM B II03HABaTEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIIBHOW ITPAKTHKE.

Coaepikanue y4eOHOr0 npeamera
10 kaace (344; 14. B HeneIn0)

Teopusi XMMHYECKOr0 CTPOEHHMSI OpraHuveckux coeauHeHuii. IIpupoga xummUeckux
CBA3eH

Opranunueckue BemectBa. llosiBaeHne M pa3BUTHE OPraHUYECKOM XUMHUU Kak HayKH.
XHUMHUYECKOE CTPOCHHE KakK IMOPSAOK COEIMHEHHUS AaTOMOB B MOJIEKYJE COTJIACHO MX
BAJICHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHYECKOIO CTPOEHHMS OpPraHM4eCKHX
coenquHeHuil A.M. byrnepoBa. YTiepoaHBIN CKeJNeT OpraHndeckod MouieKynbl. KpaTHoCTb
XMMHMUYECKON CBA3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepus u uszomepsl. [lonsarue o ¢dyHkumoHampHON rpymme. [Tpunnuns! kinaccudukanuu
OpraHMYecKuX coennHeHui. CucreMarndeckas MEXAyHApoJHas HOMEHKJIAaTypa W IPUHLHUIIBI
00pa3oBaHus Ha3BAHUN OPraHUUECKUX COEUHEHUH.
MecTo u 3HaueHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoasl

[Ipenenbuble yrieBoaopoasl (asikaHbl). Cmpoenue monekynivl memana. I'oMOI0Orn4ecKkuit
psan ankaHoB. 'omosorn. MexayHapoJHasi HOMEHKJIATypa OpraHMYECKUX BewlecTB. M3omMepus
YIJIEPOJHOTO CKejleTa. 3aKOHOMEPHOCTH HW3MEHEHHs (U3MYECKUX CBOMCTB. XUMHUYECKHE
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CBOWCTBa (Ha TMpUMEpe MeTaHa M 93TaHa): peakuuu 3aMelieHus (TaJoTeHUPOBAHUE),
JNETUPUPOBAHUS KaK CIOCOOBI MOJYYEHUs] BaXKHENIINX COEIMHEHUI B OPraHUYECKOM CHUHTE3E.
l'openne MeraHa Kak OJWH M3 OCHOBHBIX MCTOYHHUKOB TeIJIa B MPOMBIIUICHHOCTH U OBITY,
uzomepusayuu anrkaumos. ILlennvie peaxyuu. CeoO00Hble palduxanvi. I anocenonpouzgoouvie
anxanos. HaxoxieHue B IpUpoJie U IPUMEHEHHE AKAHOB.

Kpatnsie cBs3u. HenpenenbHblie yrieBonopoabl. AlkeHbl. Cmpoenue Monexkynvl dmunend.Sp—
T'ubpuouzayua.I’omonoruueckuii psja ankenoB. Homenknarypa. M3oMepust yriiepoJHOTro CKeeTa
U TIOJIO)KEHUsI KPaTHOM CBsI3W B MoJieKysle. XHUMHMUYECKUE CBOMCTBA (HAa INpUMEpPE STUIICHA):
peakuuu MIPUCOEAUHEHUS (rajoreHupoBaHue, euopuposanue, rUpaTanus,
2uodpoeanozceHuposanue)  Kak  crnocod  moyiydeHHs — (PYHKIMOHAIBHBIX  IPOU3BOJIHBIX
YIIEBOAOPOJOB, Tropenus./Ipasuno Maprosnukosa. Bwicokomonekynsipuvle  CcOeOUHEHUs.
Kauecmeennvie peaxyuu na oeounyro cea3v. IlonmuMepusanuss dSTUIEHa Kak OCHOBHOE
HaIpaBJIEHUE €r0 HCIOJb30BaHus. [I0IMATHUIIEH KaK KPYTHOTOHHAKHBIA MPOAYKT XUMUYECKOTO
npou3BoJicTBa. [I[puMeHeHme sTuieHa.

Ankaauenbl U kayuyku. lloHstue o0 ankaaMeHax Kak yrieBOAOpPOJax C JABYMS JBOMHBIMU
cBsa3simu. [lomumepuzanus quBuHWIA (OyragueHa-1,3) kak cnocod MosydeHus: CHHTETHYECKOTO
kayuyka.Mzonpen  (2-memunbymaouen-1,3). HarypanbHblii W CHHTETHYSCKHH KaydyKH.
Bynkanuzanus kayuyka. Pesuna. [Ipumenenue kaydyka u pe3uHbl. Conpsowcénnvle 080UHbIe
ceazu. llomyyenue u xumuueckue ceolicmeéa ankaouenos. Peakyuu npucoedunenus
(eanoeeHuposanus) u NOIUMEPU3AYUU ATKAOUEHOB.

AnkuHbl. AuetwineH (3TMH) W ero romojioru. Cmpoenue MONEKyIbl — ayemuiend.
I'omonornuecknii psa anknHoB. Homenknatypa. M3oMepus yriiepogHOro CKejleTa M MOJIOKEHUS
KpaTHOM CBSI3M B MoJIeKyne. Meowcknaccosas uzomepus. SP-Iubpuouszayus. XUAMHUUECKHE
CBOWcTBa (Ha TIpUMEpe  aleTWJICHA): PEaKIUd NPHUCOCTUHEHUsS (TajJoreHUpOBaHHE,
euopuposanue, TUIPATALUL, 2UOPO2ANO2eHUPO8aHUe) KaK CHOCO0 MOJy4eHHs TMOJUMEPOB H
JOPYTrUX TMOJE3HBIX MPOIYKTOB. ['OpeHue ameTuneHa KaK HCTOYHUK BBICOKOTEMIEPATypHOTO
TJIAaMEHHU JUTsl CBAPKU U pe3Ku MeTauioB. [IpuMmenenue areruneHa.

Ionamue o yuxnoankauax.

ApeHbl (apomaTHuecKue YIJIeBOJIOpPOAbI). beH305 Kak TNpeacTaBUTENh apOMaTHYECKHX
yraeBoA0poa0B. CmpoeHue monexynvl Oensona. XUMHUUECKUE CBOMCTBA: PEAKIMH 3aMEIleHHUs
(ramoreHupoBaHuE) Kak CHOco0 TMOJMYYEHHUS XUMUYECKUX CpPEICTB 3alllUThl PACTEHUH,
MpUCcOeaHEeHNs (TUAPUPOBAHKME) KaK [OKa3aTelbCTBO HEIMpPEAeIbHOro XapakTrepa OeH30.1a.
Peaknus ropenwms.Tonyon. Hzomepus 3amecmumeneti.llpumenenne Oenzona. [lecmuyuobl.
I'enemuueckasn c6:a36 aperos ¢ OpyeuMu yeieeo000pooamu.

Ilpupoonvie ucmounuxu yeneso0opooos. Ilpupoomsiii ea3. Hegmo. Ilonymuvie
Hepmanvlie 2asvl. Kamennwvui  yeono. Ilepepabomka  negpmu. Ilepeconka  negpmu.
Pexmugpuxayuonnas kononna. bBenzun. Jluepoun. Kepocun. Kpexune Heghmenpodykmos.
Tepmuueckuii u kamanumuyeckuti kpexureu. Iluponus3.

Kuciopoacoaep:kamue opranuyeckue coeJuHeHus.

Kucnopoacoaepkaimue opranndeckue coenuHeHus. OJHOATOMHBIE MpEeNbHbIE CIUPTHI.
Knaccugukanus, HOMEHKIATypa, U30MEpUs CIHMPTOB. METaHOI M 3TaHOJ] Kak MpeICTaBUTENN
MPEeNbHBIX OJJTHOATOMHBIX CIIUPTOB./IepuyHulii, 6MOPUUHbBLL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas céazs. XuMudeckue cBOWCTBA (Ha MpUMeEpe METaHOJa U ITAHOJIA): B3aUMO/IEHCTBHE
C HaTpueM KakK CI0CO0  YCTAQHOBJIEHHMS HaJIM4YUsl TUAPOKCOTPYIIBI, peakuus ¢
rajloreHOBOIOPOJIaMH  KaK CIOCO0 MOJY4YEeHUs pacTBOpHTENed, neruaparanus Kak crnoco0
MOJIydeHUsl JTUJIeHa. Peakuus TOpeHHUs: CHOUPTH Kak TomuBO.Cnupmosoe 6poodiceHue.
Depmenmul. Bodopoouvie ceazu. llpumeHeHue wmeraHona U d3TaHojda. Dusnonormueckoe
JEMCTBYE METAHOJIAa M 3TAHOJIa HA OPTaHU3M YENIOBEKA. AIKO20IUIM.

MHoOroaToMHbI€ CHUPTHL. DTUICHIVIMKOAb M IJMIEPUH KaK MPEACTaBUTENN INPEIEIbHBIX
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakius Ha MHOTOAQTOMHBIE CIIUPTHI U €€ IPUMEHEHHE



JUIS paclio3HaBaHUS TJIMLEPUHA B COCTaBE KOCMETUUYECKUX cpeAcTB. IIpakTnueckoe npuMeHeHue
STWJIECHIJIMKOJIS U INIMLEPUHA.

®enos. ApomaTtrueckue cnupThl.CTpoeHHe MOJEKYNbl (eHoNa. BzaumHoe enusHue amomos 6
Mmonexyne ¢henona. Xumuueckue ceoucmeaa. 63aumMooeucmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peaxyus Ha ¢heHoiL.

[Ipumenenue denoua.

Kap6ouunbusle coenqunenust. KapoonunbHas rpynna. AnabAeruaHas rpynmna. AjbJeru/sl.
Keronsl. U3omepust u HomeHknarypa. [lonyuenue u xumuueckue ceoucmea anvoecuoos. Peaxyuu
OKUCTeHUs U npucoeduterus anvoe2udos. Merananb ((opManbaerua) U dTaHAb (aleTaabIeTH )
KaK IPEICTaBUTENN IpeleibHbIX albJeruoB. KauecTBeHHbIE peakuMM Ha KapOOHWIBHYIO
rpyniy (peakiusi «cepeOpsHOro 3epkanay, B3aumojeiictBue ¢ ruapokcuaom memu (I1)) m ux
MIPUMEHEHHE ISl OOHAPY)KEHUSI TIPENETbHBIX albJCTU/IOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anpaeruaoB. [I[puMenenne popManpaeruia u aneraibIeruia.

KapGonossie kucnotsl. Kapboxkcunvuas epynna (kapbokcoepynna). Mzomepus u Homenkiamypa
Kapbonoevix  kuciom. OAHOOCHOBHBIE TIpe/eibHbIE KAapOOHOBBIE KHUCIOTHL. [lonyuenue
OOHOOCHOBHBIX NpeOeNbHblX KapOOHOBbIX Kuciom YKCyCHas KHUCIIOTa KaK IpeICTaBUTEIb
MpeeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT. XHWMHYECKHE CBOHCTBAa (Ha MpuUMepe
YKCYCHOM KHCJIOTBI): PEAKIMH C METaJUIaMH, OCHOBHBIMHU OKCHJaMU, OCHOBAaHUSIMU M COJIIMU
KaK TOJTBEP)K/IEHUE CXOJACTBA C HEOPraHMYECKMMM KHUCJIOTaMH. Peaknusi sTepu@uUKanuu Kak
croco0 TmoJlydyeHus: CIOXHbBIX 3¢upoB. IlpuMeHeHue ykcycHOM KuCIOTHL. MypaBbuHas
kuciota.Auerarsl. [IpeacraBienre o BHICIINX KaApOOHOBBIX KHCIOTAX.

Cnoxusie >bupbl u xkupbl. Homenxnamypa. IlonydeHue, XUMHUUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus stepuduxanyu. Cnoxuele 3Qupsl Kak NPOAYKTHl B3aHMOJIEHCTBHS
KapOOHOBBIX KHCIJIOT cO cniupTaMiu. [IpuMeHeHne ciokHbIX A3(UPOB B MUIIEBON U TapproMepHOH
MPOMBIIITIEHHOCTH. JKHpBI Kak CIOXHbIE 3(GUpPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble W JKMBOTHBIE XUpPBI, UX COCTaB. Pacrmo3HaBaHuWe pAacCTUTENBHBIX >XKUPOB Ha
OCHOBaHMHM HX HENpEIeNbHOro xapakrtepa. [IpumeHeHnue xupoB. ['Maponau3 wnM oOmblIECHUE
KHUPOB KaK CI10CO0 MPOMBIIUICHHOTO TOJYYeHHsI COJIeH BBICIIUX KapOOHOBBIX KHCIIOT.

Mpbi1d Kak CcoJM BBICIIMX KapOOHOBBIX KHUCIOT. Moromue cBoiictBa Mbuia. Cunmemuueckue
Morouue cpedcmaa.

YrieBoibl. Knaccudukanus YIJIEBOJIOB. Monocaxapupl. Onueocaxapuowi.
Hucaxapusl. HaxoxxaeHue yriieBoJoB B npupoge. [nmoko3a kak anbaeruaocnupt. bpoxkenue
roKo3el.  Dpykro3a. Caxapo3a. [uodponuz caxaposzwvi. Kpaxman u 1e/UIrono3a Kak

OMOJIOTMYecKUe TOJUMEpPbl. XUMHYECKHEe CBOMCTBAa KpaxMaja W LeJUTI0JIO3bl (THAPOJIU3,
KaueCTBEHHAas peaklys ¢ HOJ0M Ha KpaxMmall U ee MpPUMEHEHHE U1 OOHapyXEeHHUs Kpaxmania B
nponykrax nutaHus). [lpumeHenwe wu Ouonormyeckas poib yriaeBoioB. [lonstue 00
UCKYCCTBEHHBIX  BOJIOKHAX Ha I[pUMepe alleTaTHOrO BOJIOKHA. Ayemuiyennionoza
Knaccugpurayus onokon.

Nnentuduxauss opraHUYECKUX COCOUHEHHH. [enemuueckas c6:A3b MedHcoy Klaccamu
opeaHudeckux coeourenui. TUTIBI XUMUYECKUX PEaKUil B OpraHNYECKON XUMUHU.

A3oTcoaep:Kkamye OpraHnyecKne CoeIMHeHHsI.

AmuHOKHCIOTH M Oeniku. CocTaB M HOMEHKIATYpa.Amunst. Amunoepynna. Anunun. Ilonyuenue u
Xumuueckue  Ce0lcmea  aHUIUHA. AMUHOKHCIOTBI Kak  aM(OTEepHble OpraHu4ecKue
coenuHenus. Mzomepus u Homenxnamypa. bunonapuwiii uon. Ilentuanas cBa3p. buonorundeckoe
3HaYeHHE (-aMUHOKUCIOT. OO0macT MNpUMEHEHHUs aMHUHOKUCIOT.Xumuueckue ceolcmed
amunokuciom. Ilenmuowi. Ilonunenmuowi. [7uyun. benkn Kak NPUPOJTHBIE OUOMOIUMEPHI.
CoctaB u cTpoeHue OenKoB. XUMHUYECKHE CBOHCTBa OENKOB: THJIPOJIN3, JACHATYypaIus.
OOHnapyxeHue OEIKOB MPH MOMOIIM KaueCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpaiienus 6enkos
MUK B opranusme. buonornueckue GyHKIMM OEIKOB.

Azomcooepocawue cemepoyurnuyeckue coedunenus. Ilupuoun. Iuppon. IHupumuoun. Ilypun.
Azomucmule 0OCHOBAHUAL.



HyK./ZeuHOGble KUCJoniol. Hymeomuabl. KOMngeMeHmaprze asomucnivleé OCHOBAHUAL.
Xumus u 300p06b€ yenoeeKa. @apjwaszoeuuecmﬂ XUMUAL.

Xumusn nonumepos

IHonumepvr. Cmenenv nonumepusayuu. Monomep. Cmpykmypuoe 36eno. Tepmoniacmuunvie
noaumepbi. Cmepeopezynsapnvie nOAUMEDDI. Lonusmunen. llonunponunen.
THonumempagmopsmunen. TepmopeaxmusHvle nonumepsl. Denonoghopmanrboecuonvie cMobl.
Ilnacmmaccol. Denonnacmer. Amunonnacmel. Ilenonnacmor. Ilpupoonvii kayuyk. Pe3zuna.
D6onum. Cunmemuyecxue kayuyku. Cunmemuueckue onoxkua. Kanpon. Jlaecan.

JdemoHcTpanmnu.

e (OOpasibl OpPraHUYECKUX BEHIECTB M MaTepuasoB. Mojaenu MOJEKyJl OpPraHu4YeCKUX
BEIIECTB

e OTHOIIIEHHE ATKAHOB K KUCJIOTaM, IIeJI04aM, pacTBOpY MEpMaHTaHaTa Kajlus U OpOMHOMN
BOJIE.

e Mogenu Mozekya romojoroB u wuszomepoB. [lomydeHue aneruneHa KapOUIHBIM
criocoboM. B3aumoseiicTBue aneTuiieHa ¢ pacTBOPOM IepMaHraHaTa Kajius U OpoMHOMU
Bojoi. l'opeHue aneruneHa. PasnoxkeHue kaydyka INpH HarpeBaHUM W MCIBITAHHE
MPOIAYKTOB  Pa3NiOKEHHWs. 3HAKOMCTBO C oOOpasllaMd KaydykoB. beH3oim Kak
pactBoputenb. ['operune Oenzona. OTHomieHne OeH301a K OPOMHOM BOJE W PacTBOPY
nepMaHTanaTa Kanus. OKHCIeHHE TOTyoJIa

e PacrBopeHme B aleTOHE Pa3IMYHBIX OPraHUYecKuX BemecTB. OOpas3ipl MOKIIHX U
YUCTSIIHAX CPEJICTB.

e (OOpa31sl mIacTMace,

JlaGopaTopHble ONBITHI.

H3roTtoBienue Moienel MOJIEKY YIieBOA0POJIOB

O3HakoMmyeHHE C 0Opa3liaMu MPOAYKTOB HePTenepepadOTKH

Oxkwucnenne sranona okcuaom meau(I).

PacTBopeHue rnuneprHa B BoJie U peakius ero ¢ ruapokcugom meau (I1).

XuMudeckue cBoicTBa (heHoa

OxkwciieHne MeTaHals (dTaHajs) OKCHIOM cepedpa.

Oxkwucnenne Mmetanais (dTaHains) ruapokcuaoM Meau(I1)

PacTBOpUMOCTE JKHPOB, J0Ka3aTeNbCTBO HMX HENPEAETbHOTO XapakTepa, OMBLUICHUE

KUPOB.

9. CpaBHeHHE CBOMCTB Mblja U CHHTETHUYECKHUX MOIOIIUX CPE/ICTB

10. CpoiicTBa IIOKO3bI KaK allbJETU0CIUPTA.

11. BzaumopeiicTBue caxapo3bl C THAPOKCUAOM KalbIIMs.

12. TIpuroToBineHUE KpaxMallbHOTO KjeiicTepa U B3aMMOJCHCTBHE C HOJ0M.

13. Tunponuz kpaxmana. O3HakomJieHHE C 0OpaslaMu NPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH.

14. TIBeTHBIC peaKIuu Ha OCIKH

ONoGakrwWwNE

IIpakTnyeckne padoTsl
1.« IlomydeHue 3THIIEHA U U3YYEHHE €r0 CBOWCTBY.

2. «[loyyeHne yKCyCHON KUCIIOTHI U U3yYEHUE €€ CBOMCTBY.
3. «PermieHne sKcriepMMEHTANIBHBIX 3a/1a4 Ha paclo3HaBaHUE OPraHUYECKUX BEIIECTBY.
4. «Pacnio3HaBaHHE IJIACTMACC U BOJIOKOH.

11 kaacc (34u; 14. B HEgemno)
Teopernyeckue 0CHOBbI XMMUH



Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOEHMsSI aroMma. OJEKTpOHHAas
koH(purypamust atoma. OcHo8HOe U 8030ydcOeHHble cocmosanus amomos. Kiaccupukanus
XUMHUUYECKHX JJIEMEHTOB (S-, P-, O-amemeHThbl). OCOOCHHOCTH CTPOCHHSI JHEPreTHUSCKHX
ypoBHeld atoMoB d-anmementoB. Ilepmoanyeckas cucremMa XUMUYECKUX diementoB J[.U.
MenneneeBa. ®@usnueckuii cMmbica Ilepuoanueckoro 3akona .M. Menneneesa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB 3JIEMEHTOB U MX COEIMHEHUH IO MEpUOAaM U TpyIIaM.
DNEeKTpOHHAs IPUPOJIa XUMUYECKOH CBSI3U. DIEKTPOOTPULIATEIbHOCTh. BUIbI XMMUUECKOH CBA3U
(koBajieHTHasi, HWOHHAsA, MeTajIM4yecKas, BOJOPOAHAs) U MEXaHU3MBl €€ O00pa3oBaHUS.
Kpucmannuueckue u amopgnvie eewecmea. Tunvi Kpucmaniiuveckux peuiemox (amomuas,
MONEKYNAPHASA, UOHHAS, MEMANIu4ecKds). 3asucumocms Quauueckux ceoUcme eeuecmsd om
muna Kpucmannuieckou peutemku. [IprauHBI MHOr00Opa3us BEIIECTB.

XuMHYecKue peakliuu. ['oMoreHHbie U rereporeHnble peakunu. CKopocTh peakiuu, ee
3aBUCHUMOCTB OT Pa3JIMYHBIX (AaKTOPOB: IPUPOIbl PEATUPYIOLINX BEUIECTB, KOHIIEHTPALIUH
pearupymoIuux BelecTB, TEMIEpaTyphl, IUIOIIA I PEAKIIMOHHONW MOBEPXHOCTH, HAJINYMS
KaranuzaTtopa. Posib kaTanu3aTopoB B MPUPOJIE U MPOMBIIIEHHOM MTpou3BoACTBE. OOpaTUMOCTh
peaknuii. XMMHUECKOe paBHOBECHE U €0 CMELICHHE 01 IEMCTBUEM pa3INYHbIX (PaKTOPOB
(KOHILIEHTpaIs peareHToB WK IPOAYKTOB PEaKINH, JaBlIeHNUE, TeEMIIepaTypa) Ui CO3aHus
ONTUMAJIBHBIX YCIIOBUN MPOTEKAaHUsI XUMHUECKUX MPOLIECCOB. Jucnepcuvie cucmemvl. [lonamue
o0 Konnouoax (3o1u, eenu). Mcmunnvie pacmseopel. Peakiny B pacTBOpax 3J€KTPOJIUTOB.pH
pacTBOpa Kak MoKa3areslb KUCJIOTHOCTH cpeabl. [ uaponu3 coseil. 3HaueHne ruapoamn3a B
Ouonornueckux 0OMeHHBIX npoieccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
MIPUPO/ie, TPOM3BOJCTBEHHBIX MTPOLIECCaX U KUZHEAESITETbHOCTH OPraHU3MOB.
Heopranunueckasi xumus

Mertamibl. CriocoOb! ostydeHust MeTaiuioB. JIeTkue u TspkEnbie MeTallbl. JIerkommaBkue u
TyroriaBkue Metajuibl. Metamndeckue 35eMeHTsl A- u b-rpynn. Meas. [lunk. Tutan. Xpom.
Kenezo. Hukenp. [Inatuna. Crinmasel. Jlerupytomue no6asku. YEpHbie meTambl. [[BeTHBIE
Metaiuibl. YyryH. Ctane. JlerupoBannbie ctainiu. OKCUIbI M TUAPOKCUIBI MeTaI0B. HeMeTauibl.
[IpocTrie BemecTBa — HemeTawibl. Yriaepoa. Kpemuauii. Azot. ®ochop. Kucnopoa. Cepa.
®top. Xnop. Kucnorusie okcuabl. Kucnopoacoaep:xamme kuciotel. CepHast Kuciaota. A30THast
KHciioTa. BogopoaHble cCoeIMHEHNS] HEMETAIIOB.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIOB IVIABHBIX U
MOOOYHBIX MOATPYII (Me/b, Kelle30) U HEMETAJUIOB: BOJOPOJA, KUCIOPOAA, TAJIOI€HOB, CEpbl,
azota, pocdopa, yriepona, kpemHus. Koppos3usi MeTamuioB: BUJbI KOPPO3UHU, CIIOCOOBI 3aIIUThHI
METAJUIOB OT KOPPO3UU. DIeKmponu3 pacmeopos u pacniaeos. llpumenenue snexkmponusza 6
NPOMbBLULTIEHHOCTU.

XuMHUS U KU3Hb

Hayunsie MeToabl mo3HaHusi B XuMuu. Mcrounuku xumudeckoi mHpopmanuu. Ilonck
uHdopMallUK MO Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHbIM ¢opmynam. MopaenupoBaHue
XUMUYECKUX IMPOLIECCOB U SABICHUM, XUMUYECKUU AHAIU3 U CUHmME3 KAK METOJbl Hay4yHOI'O
MO3HAHUSL.

Xumus u 3n0poBke. JlekapcTBa, (hepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[IpoGnembl, CBsA3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpeaHble MPUBBHIYKU U
GbakTOphl, paspylIalle 370poBbe (KypeHHE, YIOTpeOJieHHe alKoroJisd, HapKOMaHMs).
Panmonansnoe nutanue. Iluwesvie dobasku. OCcHO8bI NUUEBOT XUMUU.

XuMus B MOBCEAHEBHON *U3HU. Morolue U uucTsmue cpeacrtsa. Cpedcmea 60pbbvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmsl, uHcekmuyuovl. CpeAacTBa ITUYHOW THUTHEHBI U
kocMeTuku. [IpaBuna GezomacHON pabOThl ¢ €IKUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMHU,
cpeacTBaMu OBITOBON XUMUMU.

XuMHS U CelIbCKOe XO03siicTBO. MUHepanbHble M opraHndeckue ynoopenus. Cpeactsa
3allUThl PAaCTEHUH.

Xumuss u dHepretuka. [IpupojHble HMCTOYHUKH YriieBoaOpoJoB. Ilpupoansiii u
MOMYTHBIM He(TAHOW ra3pl, UX COCTaB M Hcnojb3oBaHue. CoctaB HepTH U ee mepepadoTKa.
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Hedrenponykrel. OkraHoBoe umcino OensuHa. OxpaHa OKpyXKawomed cpeapl 1pu
HedTenepepabOTKe M TPAHCIOPTHPOBKE HEPTEHPOAYKTOB. AJIbTEpHATHBHBIE HCTOYHUKHU
SHEpPIruMu.

Xumusi B crpoutensctBe. llement. beron.llombop onTUManbHBIX CTPOUTEIBHBIX

MaTEpUAJIOB B PAKTUYECKOU IEATEILHOCTH YEIOBEKA.

XUMUS U 3KOJIOTUS. XUMHUYECKOE 3arpsi3HEHNUE OKPYXKAIOIIEeH Cpeibl U €ro MOCIEACTBUSL.

Oxpana rugpocdepsl, Ho4BbI, aTMochepsl, GIops! 1 PayHbI OT XUMHUECKOTO 3arps3HEHHUS.

JdemoHcTpaumnu.
e Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX U METAJUIMYECKUX KPUCTAIIMUYECKUX

PEWETOK.

Monenu MOJIeKy1 U30MEPOB U TOMOJIOTOB

PaznuuHble TUIBI XUMUYECKUX PEAKIUil, BUACOOTIBITHI [0 OPraHUYEeCKOW XUMHUH.

OO6pa3ipl METAIUIOB U UX COSMHEHUH, CTIJIaBOB.

B3anmonernicTBre METAIIIOB ¢ KUCIOPOJOM, KUCIIOTAMH, BOJIOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH AIOMHUHHUS U €r0 THIPOKCHIA.

B3aumopeiictBue Meau u kenesa ¢ KHUCIOPOJOM; B3aMMOJECHCTBHE MEAM M Kele3a C

KHCIIOTaMH (CepHasi, COJIsTHAas).

[Tonyuenue runpoxcunoB meau (1) u xpoma (L), okcuna menu.

B3anmonencTBre OKCHIOB U THIPOKCHJIOB METAUIOB C KUCJIOTAMM.

Joka3zatenbcTBo amdoTepHocTH coenquHeHuit xpoma(1ll)

OO6pa3iel HEMETAIIOB.

Monenu KpUcTaNIMYeCKUX PEeIETOK alMasa U rpaduTa.

[lonydyenne ammmaka M XJIOPOBOAOPOJA, PAaCTBOPEHHE HX B BOJE, J0KA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOWCTB 9THX BELIECTB.

e (xkuraHue yriii U Cepbl B KHCIOPOZE, ONPENCICHUE XUMUYECKUX CBOMCTB IPOAYKTOB
cropanusi. BzaumopelcTBMe ¢ MeAbl0  KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBIICHHON a30THOM KHCIIOTHI.

e OO0pa31psl CpeAcTB OBITOBOM XMMHMH, HHCTPYKIMH 110 UX IPUMEHEHHUIO.

JlaGopaTopHble ONBITHI.

N3ydeHne BIUSHUSA Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHIHA
OnpefielieHne PeakIMK CPeibl YHUBEPCATLHBIM HHIUKATOPOM.

3. T'mpponm3 coneid.

N

IIpakTHyeckue padoTbl
[IpuroToBreHue pacTBOPOB C 3aJaHHOI MOJISIPHOM KOHIIEHTpALIUEH».
2. PemieHue sKciepUMEHTaIbHBIX 337124 110 TeMe «MeTalbh»
3.  Pemrenue skcniepuMeHTaNbHBIX  33ja4 o Teme «HemeTanibl

=

TemaTH4eckoe MJIAHNPOBAHHUE:

KomnnyecTBo yacoB |OCHOBHBIE HalpaBICHUS

Ne Pas1eIIbl. TEMbL BOCITHTATCIIEHON
n/n 3ACIEL, TC ABtopckas | Pabouas |mesrempHOCTH
nporpaMma | mporpamMmma
10 xnace
Teopuss XUMHUYECKOTO CTPOEHMSI OpraHUYECKUX 1,25
1. |coenunenuii. [Ipuposa xumuueckux cBszen 3 3
2. |YrneBoaoposl 9 9 6,8
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Kucnopoaconepxarue OpTaHUYECKUE 11 11 6, 8
COCJIMHEHUS
A30TcoepKalKe OPraHuueCcKHe COETHHEHMS 5 5 4,5,8
XuMUS IOJTMMEPOB 6 6 1,38
Wroro B 10 xmacce: 34 34

11 kuace
[ToBTOpenue kypca xumun 10 xinacca 1 1
TeopeTnyeckne 0CHOBbI XUMHH 19 19 1,25
Heoprannueckasi Xumus 11 1 4517
XHUMUA U KU3Hb 3 3 3,6,8
HWroro B 11 xmacce: 34 34

Temaruyeckoe ILJIAHUPOBAHME C ONpeaeJeHHeM OCHOBHLIX BWIOB V4YeOHOH

ACATCJIBHOCTHU

Tembl, BXOASIUE B
JaHHBIN pa3aen

OcHoBHOE coep:KaHue
1o TeMam

XapakTepucTHKAa OCHOBHBIX BU/10B
AeATeJHLHOCTH Y4eHUKA (HA YPOBHe
Y4eOHBbIX JeiiCTBHI)

10 xkaace

Teopusi XHMHYECKOT0 CTPOECHHUS OPraHM4YecKux coeaunennii. [ipupona xumudeckux cBsizeii. (3 u)

OpraHI/I‘{eCKI/Ie BCIIIECTBA.
IlosBsnenue u Pa3BUTHUC
OpraHI/I‘IeCKOﬁ XMMHHN  KakK

HayKH. XUMHYECKOE
CTpO€HHE  KaKk  IOPSNOK
COCIMHEHUS aTOMOB B
MOJIEKYJIE ~ COIJIACHO  HUX
BAJICHTHOCTH. OcHoBHbIE
IIOJIO’KEHHUS TEOpUU
XHUMHUYECKOTO CTPOCHMS
OPraHMYECKUX  COCIUHEHMU
A.M. byrneposa. YraepoaHsl

A CKeleT  OpraHu4yecKou
MOJIEKYJIBI. KpaTtHocth
XUMHUYECKON CBA3H.
3aBUCUMOCTh CBOMCTB
BEIIECTB OT XHMHYECKOTO
CTPOEHHUS MOJIEKYJI.
N3omepuss ©u  U30MeEpBL.

[Tonsitue o pyHKIMOHATBEHON
rpyIIe. [TpuHIMIBI
KJ1accu(UKaum

1.IIpeameT opraHUYECKON XUMHH.
Teopus XUMHUYECKOTO CTPOCHMUS
OpPraHUYECKUX BEIIECTB.
OCHOBHBIE NIOJIOKEHUS TEOPUU
XUMHYECKOTI'O CTPOEHUS
OpPraHUYECKUX COeTMHEHUN
A.M. byrneposa.

2. CocTosiHUE 3JIEKTPOHOB B
aToMe. DJIeKTpOHHasl IpUpoa
XUMUYECKUX CBSI3€H B
OpPraHUYECKUX COETMHEHUSX.

3. Knaccudukamnus coenuHeHuH
OpraHUYeCcKuX.
Jemoncrpanuu. O6pasist
OpPraHUYeCcKUX BEIIECTB U
MatepHanoB. MoJenu MoseKyi
OpPraHUYeCKUX BEIIECTB

OOBACHATD, MOYEMY OPTaHUUYECKYIO
XUMUIO BBIJICTUIIN B OTACIBHBIN pa3zen
xumun.[lepednciisiTh OCHOBHBIC
MIPEANOCHUIKA BOSHUKHOBEHHUS TEOPHUH
XUMHUYECKOTO CTpoeHUs. Pasnuuate Tpu
OCHOBHBIX THIIA YTJIEPOAHOTO CKeJeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIA
HUKInYecKuil. OnpenensiTh HATM4IUe
aTOMOB yIJIepo/ia, BOJOPOJa U XJIopa B
OpraHnYecKux BemecTax.Paznnuarp
MOHATHUS «JIEKTPOHHAsE 000JI09Ka» U
«OIEKTpOHHAas opouTaney. M300paxaTh
AIIEKTPOHHBIE KOHPUTYpaAITTT
aTOMOBDJIEMEHTOB 1-T0 1 2-T0
MIEPUOJIOB C TOMOIIBIO NIEKTPOHHBIX U
rpaduuecKux AMEKTPOHHBIX
bopMyn.O0BACHATE MEXaHU3M
o0pa3oBaHus 1 0COOEHHOCTHU G- U T-
cBszeil. OnpenensTh MPUHAAIE)KHOCTh
OpPraHMYECKOTO BEIIECTBA K TOMY WU
WHOMY KJIACCYy MO CTPYKTYpPHOI

dopmyne
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OPraHUYEeCKUX COCIMHEHUM.
Cucremaruueckas

MEXKIYHApOHAs

HOMEHKJIaTypa W TMPUHIIUIIBI
oOpa3oBaHus Ha3BaHUU
OPraHUYeCKUX COCIMHEHUM.
Mecrto u 3HA4YCHUE
OpPraHM4YeCKOM  XHUMHUH B
CHUCTEME E€CTECTBEHHBIX HAYK.

2. Yraesoaopoasl (9 )

2.1. [IpenenbHbBIE YIIEBOAOPO

bl — aJIKaHbI (2 4)

[IpenenbHbIe yriaeBOaOPOABI
(ankanbl). Bo3Oyxxnénnoe
COCTOSIHUE aToMa YIjepoja.
I'uOpuan3anust aTOMHBIX
opOutaneit. 'omosoru.
I'omonornyeckast pa3HOCTb.
['omonornueckut ps.
MexnyHapoaHas
HOMEHKJIaTypa OPTaHUYECKHUX
BeniecTB. M3oMepust
YTIEPOTHOTO

ckersera. Peaknuu 3amenienus
(ramoreHupoBaHue),
JeTUPUPOBAHHUS,
M30MEpH3aIUH AJTKaHOB.
[lenHbie peakuuu.
CBOOOIHBIE paIUKAIIBI.
l"anorenonpon3BoaHbIC

4. DNeKTpOHHOE |
MMPOCTPAHCTBEHHOE CTPOCHHUE
ankKaHoB. [ oMosI0rM U U30MephI
AJIKaHOB.

5. Metan — npocrenmii
MPEACTaBUTENh ATKAHOB.
Jdemoncrpauuu. OTHONIEHHE
QJKAaHOB K KHCJIOTaM, IIeI0Yam
pacTBOpy MepMaHTaHaTa Kajaus U
OpOMHOM BOJIE.

JlaGopaTopHbIi ONBIT.
H3rotoBienue Moienen MOJIeKyn
yIJI€BOI0POJIOB

aJIKaHOB

OOBSACHATH MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKY aJIKaHOB Ha OCHOBE
NpEJICTaBICHUH O rUOpUAN3aIU
opOuranei atoma
yriepoja.3roraBnmuBaTs MOJEIHN
MOJIEKYJI aJIKaHOB,
PYKOBOJICTBYSAChTEOpUENH XUMHUYECKOTO
CTPOEHUS OPraHUYECKUX

BenrecTs. OT/INYaThL TOMOJIOTH OT
nzomepoB.HazbIBaTh ajikaHbl MO
MEXKIYHAPOJHON HOMEHKIIATYpeE.
CocTaBisaTh ypaBHEHUS XUMHUECKUX
peaKkuii, XxapakTepHU3yIOIINX
XMMHYECKHUE CBOMCTBA METaHA U
eroromosioros. Pemiars pacuérHeie
3aJ]a4i Ha BBIBOJ (DOPMYJIBI
OpraHNYecKOro BellecTBa

2.2. HenpezaenbHbIE YriIeBOI0D

O 1bI (aJ'IKeHBI, aAJIKaAUECHBbI U a.]'IKI/IHI)I)

(44)

Kpathsie cBs3u.
Henpenenbueie
yIIA€BOAOPOIbI. AJIKEHBI. SP -
I'uGpunuzanus. Otexn
(aTHIICH).
N3omepusinonosxeHus
JIBOMHOI
csi3u.IIpocTpancTBeHHAS
nuzomepusi(crepeo-
nzomepusi).Peakumu
MIPUCOCTMHEHHS
(ruapupoBaHue,
raJIoreHUPOBaHUE,
TUpaTaIus ),0KUCICHUS U
MOJIMMEPHU3AIIUH AIKEHOB.
BricokomonekymsipHbie

6. HenpenenbHbie yrieBOIOPOIbL.
AJIKEHBI: CTPOCHUE MOJIEKYII,
TOMOJIOTHSI 1 H30MEPHSL.

7. Ilpakxmuueckas paboma 1
«[lony4yeHue 3THIIEHA U OTBITHI C
HHUM.

8. AnkaaueHsl.

9. AneTuiieH B €ero TOMOJIOTH.
demoncrpauuu. Monenu
MOJIEKYJ TOMOJIOTOB U U30MEPOB.
[Tonyuenue aneruneHa
KapOUJIHBIM CITIOCOOOM.
BzauMmopelicTBue aljeTuiaeHa ¢
pacTBOpOM MepMaHTaHaTa Kaus
u 6poMHoIi Bosioii. 'opeHue
aneTuiieHa. Paznoxenue kayayka

COCAMHCHUS. KauectBeHHEIC

IIpHU HarpCBaHMu U UCTILITAHUC

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl ATUIICHA Ha
OCHOBE TPEJICTABIICHUHN O
rUOpHUINU3aIuY aTOMHBIX OpOUTAICH
yraepoaa.300paxkaTeCTpyKTypHBIE()O
PMYJIBIaJIKEHOBUUX U30MEPOB,
HA3bIBATh AJIKEHBI 10 MEXTYHAPOIHOMN
HOMEHKJIaType, COCTaBISATh (GOPMYIIbI
aJIKEHOB I10 UX Ha3BaHMIM.
CocTaBisaTh YpaBHEHUS XUMHUECKUX
peaxIuii, XxapaKTepu3yIoInX
XMMHUYECKHE CBOICTBA aJIKEHOB.
ITonmyuats 3THIIeH. JlOKa3bIBaTh
HENPEeEIbHBIN XapakTep dTHIICHA C
MOMOIIBI0 KAYECTBEHHON pPeaKIiy Ha
KpaTHbIe CBs3U. COCTaBISTh YPAaBHEHUS
XUMHYECKUX PeaKIInid,
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peakuuu Ha ABOMHYIO

CBSI3b. AJIKaJITUEHBI (IUEHOBbBIC
yriaeBoaoposl). JuBrunun
(byramuen-1,3). Uzomnpen (2-
metwiOyranuen-1,3).
CornpsikE€HHBIE TBOMHbBIC
cBs3u. Peakuun
MIPUCOETUHEHUS
(ramoreHupoBaHus) U
MOJIMMEPHU3aLUU
aJIKa/IneHOB. AlIeTUIIEH
(atuH). MexkiaccoBast
nu3oMepHus. Sp-
I'uOpunn3anusdIEeKTPOHHBIX
opOutaneit. Peakuun
MPUCOETUHEHMS], OKUCIICHUS
Y NIOJIMMEPU3AIIH AJIKHHOB

HPOJIYKTOB Pa3/oKEHHS.
3HaKOMCTBO ¢ 0Opa3amu
Kay4yKOB

XapaKTEPU3YIOLUX HETPEIEIbHBII
xapakTep ankaaueHoB. OObICHATH SP-
rUOpUAN3ALUIO U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI allETHIICHA,
Ha3bIBaTh TOMOJIOTH alleTUJIEHA T10
MEKyHapOAHOW HOMEHKIIAType,
COCTaBJIATh YPAaBHEHHUsI PEAKIIUH,
XaAPAKTCPUIYIOIIUX XUMHUYCCKUC
CBOMCTBA alleTWIICHA

2.3. Apensl (apomaTuieckue yrieroaoposl) (1 1)

ApeHsbl (apomMaTHUECKue
yraeBoaoposl). benzou.
benzonbHOE KOIBIO. TONTyOI.
N3omepus

3amecTtuTenei. Peakunun
3aMeleHus
(rasmmoreHnpoBaHKE,
HUTPOBAHUE), OKUCICHUS U
MIPUCOETMHEHHS] apEHOB.
Ilecturmael. I'eneTuueckas
CBSI3b APEHOB C JIPYTUMU
YTI€BOAOPOIaMU

10. BeH3o 1 €ro roMoJIOTH.
CBoiicTBa OeH301a U €ro
TOMOJIOTOB.
JdemoncTpaunu. beH3on kak

pactBoputenb. ['opeHne OeH3oa.

OTtHomeHue 6eH30J1a K OpOMHOM
BOJIC ¥ paCTBOPY ITEpMaHTaHaTa
kanust. OKHUCIICHUE TOJIyoJIa

OOBSACHATD IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI O€H30171a.

N3o0paxaTs CTpyKTypHYIO (opMyITy
OeH301a IBYMS CIIOCOOaMMU.
OOBACHATD, KaK CBOMCTBA OEH301a
00YCJIOBJICHBI CTPOCHHEM €TO
MOJIEKYJIBI.

CocCTaBiATh YpaBHEHUS PEAKIU,
XapaKTEePU3YIOIINX XUMUYECKUE
CBOIcTBa O€H301a U ero TOMOJIOTOB

2.4. [IpupogHbie ICTOYHUKH | ITepepadboTKa yriieBo10poI0B (2 )

[Ipuponansrii ra3. Heds.
[TonyrHbIe HE(TAHBIE Ta3bl.
Kamennslit yross.
[Teperonka HedTH.
Pextuduxanumonnas
KonoHHa. ben3un. JIurpoun.
Kepocun. Kpekunr
HeprenpoaykroB. [Tuponus

11. ITpupoaHbIC NCTOYHUKHU
yrieBoopooB. [lepepaboTka
HeTH.

12. KonTpoabHasi padora 1 no
teMaM «Teopusi XHMHUYECKOTO
CTPOCHHUS OPTaHUYECKUX

COCTMHCHUI», «YTIEBOIOPOIBD».

JlaGopaTopHBIi ONBIT.
OszHakomIieHHe ¢ 0Opa3laMu
IPOIYKTOB HedTenepepaboTku

XapakTepu30BaTh COCTAB MPUPOTHOTO
ra3a ¥ MOIMyTHBIX He()TIHBIX Ta30B.
XapakTepu30BaTh CIIOCOOBI
nepepabotku HedTu. OOBACHATH
oTiuure OeH3WHA MPSIMOH MTePErOHKU
OTKPEKUHT-0CH3HHA.

3. Kucaopoacoaep:xammue oprannyeckue coeguenus (11 1)

3.1. Criuptel 1 peHonsl (3 u)

Kucnopoacoaepxarime
OpPraHUYeCKUe COCAMHCHHS.
OHOATOMHBIE MPEICIIbHBIC
cupThl. DYHKIMOHATBHAS

13. OgHOaTOMHEBIE MpeieNbHbIE
CIHPTHI.

[omy4yeHnue, XuMHUYECKHE
CBOICTBA M MPUMEHEHHE

N306paxaTs 0011yI0 hopMyiTy
OJIHOATOMHBIX MPEIeNbHbIX
cnupToB.OOBACHATH 0Opa3oBaHUe
BOJIOPOJIHOM CBSI3U U €€ BIIMSIHUE HA
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rpymnmna cuupToB. MeTaHon
(METUNOBBIN CIIUPT). DTAHOI
(3TUJIOBBIN CIIUPT).
IlepBHUYHBII, BTOPUYHBINA U

TPETUYHBIA aTOMBI yriepoaa.

Bonopoanas cBs3b.
CrniupToBoe OpoKeHue.
®epmenTsl. BogopoaHsie
CBS3U.
Anxorosm3m.MHoroatomMHsIe
CHUPTHI. DTUIICHTJIUKOJIb.
I'muuepun. KauectBenHas
peakuys Ha MHOTOATOMHBIE
cnupThl. DEHOBL.
ApomaTH4ecKue CIupThlI.
KauectBennas peakuus Ha
dbenon

OJTHOATOMHBIX TIPEIEIbHBIX
CIHPTOB.

14. MHOTOATOMHBIE CITUPTHI.

15. ®eHounbl ¥ apoMaTHUECKHE
CIHPTBHI.

JlaGopaTopHble ONBITHI.
OxucieHue 3TaHoJ1a OKCUIOM
meau(Il). PactBopenue
TJIMIEPUHA B BOJIC U PEAKIIHS €T0
¢ ruapokcuaom meau(IT).
XuMHYeCcKue CBOMCTBA (heHoIIa

duznuecKkue CBOMCTBa
cnupToB.COCTaBISITh CTPYKTYpPHBIE
(bopMyIBI CIUPTOB M KX U30MEPOB,
Ha3bIBaTh CIUPTHI 110 MEKYHAPOHOU
HOoMeHKJIaType.OObSICHATH
3aBUCHMOCTb CBOWCTB CIIMPTOB OT
Han4us QyHKIMOHATBHON TPYMIIbI(-
OH).CocTtaBnsTh ypaBHEHHUS] peakLui,
XapaKTEepPU3YIOIINXCBONCTBA CIIUPTOB U
UX IPpUMEHEHUE. XapaKTEepU30BaTh
¢uznoIoruuecKoe 1eNCcTBUE METaHOIa
naTaHosa.CocTaBisATh YpaBHEHUS
pEeaKInii, XapaKTEPU3YIOIINX CBOKWCTBA
MHOTOQTOMHBIX CIIMPTOB, U IPOBOAUTH
KayeCTBEHHYIO PEAKIUIO Ha
MHOTOATOMHBIE CIIUPTHL. OOBIACHITH
3aBHCHUMOCTb CBOMCTB (peHOMa OT
CTPOEHUS €ro MOJIEKYbl, B3aUMHOE
BJIUSTHUE aTOMOB B MOJIEKYJIE Ha
npumepe ¢enosa. CocTaBIsITh
YPaBHEHUS PEAKIINA,
XapaKTePU3YIOIINX XUMUYECKUE
CBOMCTBa (eHoJIa

3.2. Anpnerujipl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 )

Kapb6onusbHbie cOeTMHEHMS.
KapOGonunpHas rpynmna.
AnpsieruiHas rpymnma.
Anpnernapl. KeToHBI.
Peakuuu oxucnenus u
MIPUCOETMHEHUS aJIbJCTUIOB.
KauecTBeHHbIE peakiuy Ha
anpneruisl. KapoboHoseie
kucnotel. KapOokcuibHas
rpynna (kapOokcorpyrma).
OAHOOCHOBHEBIE TpeiebHBIC
KapOOHOBBIC

KUCTIOTHL. MypaBbHHAs
KHUCTIOTA. YKCYCHAsl KHCIIOTA.
Aneratsl

16. KapOoHUIIbHBIE COCTUHECHUS
— albAETUbI U KETOHBL.
CBolicTBa U IPUMEHEHUE
aJbIETUIOB.

17. KapOoHOBBIE KUCIIOTHI.
XuMHUYecKre CBOMCTBA U
MPUMEHEHHE OTHOOCHOBHBIX

IMPEACIbHBIX Kap6OHOBI)IX KHCJIOT.

18. Ilpakxmuueckas paboma 2
«ITonyyenue u cBoMCTBa
KapOOHOBBIX KUCIOT.
Jdemoncrpanun. PactBopenue B
alleTOHE PA3IMYHBIX
OpPraHMYECKUX BEIECTB.
JlaGopaTopHbIe ONbITHI.
Oxucrnenue MeTaHais (dTaHals)
okcuaoM cepebpa(l). Oxucnenue
MeTaHans (ITaHamus)
ruapokcuaoM meau (I1)

CocTaBasaTb GOpMyIIbl H30MEPOB U
TOMOJIOTOB aJIbJAETH/I0B U HAa3bIBaTh UX
10 MEKIyHapOJIHOW HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCTh CBOMCTB
aJbJICTUIOB OT CTPOCHUS UX
GbyHKIIMOHAIBHOM Tpymbl. [IpoBOAUTH
KayeCTBEHHbBIE PEAKIIMH Ha aJIbJICTH/IbI.
CocCTaBiATh YpaBHEHUS PEaAKIU,
XapaKTepU3YIOIINX CBOMCTBA
anberu10B.CocTaBisTh GOPMYIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KUCJIOT U Ha3bIBaTh UX 1O
MEXIyHApOAHONH HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
dbynkumnonanpHoi rpymnmsl (-COOH).
CocCTaBisITh ypaBHEHUS PEAKIINM,
XapaKTEepHU3YIOUIMX CBOICTBA
KapOoHOBBIX KuCHOT.Ilomy4ats
YKCYCHYIO KHCIIOTY U JOKa3bIBaTh, YTO
3TO BEIIECTBO OTHOCUTCS K KIIACCy
KUCIOT. OT/IMYaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C IIOMOIIIBIO
XUMUYECKUX PEaKIUM.

3.3. Cnoxwuble 3¢upsl. Kupsl (2 u)
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Cnoxusle 3¢upsl. Peakius
srepucukanuu. [llenounou
TUIPOJIU3 CIIOKHOTO dpupa
(ombuieHHE). JKUpBL.
CuHTeTHYECKHE MOIOLINE
CpexacTBa.

19. Cnoxwusie 3¢upsl.

20. XKupsi. Motrorue cpeacrTaa.
Jdemoncrpanun. O0pasisl
MOIOIIMX M YUCTSIIMX CPEJCTB.
JlaGopaTopHbIe ONBITHI.
PactBOopuMOCTB %UpPOB,
JI0Ka3aTeNbCTBO MX
HEIPE/IENbHOIO XapakTepa,
oMbLIeHHE KUPOB. CpaBHEHHE
CBOMCTB MblLJIa U CHHTETUUYECKUX
MOIOIUX CPEACTB

CocTaBiiaTh ypaBHEHUS PEAKLUIl
srepudukanuu. OObICHATH
OMOJIOTUYECKYIO POJIb )KUPOB.
CobumoiaTh ipaBmiia 6€30MacHOTO
oOpaleHus co cpecTBaMH OBITOBOM
XUMHU

3.4. YrneBons! (3 u)

YrneBoasl. MoHOCaxapubl.
I'mroko3a.
®pykTo3a.Onurocaxapumpl.
Hucaxapuael. Caxaposa.
[Tomucaxapuasl. Kpaxman.
I'mukoren. Peakimnsa
MOJIMKOHICHCALIUH.
KauectBenHnas peakuus Ha
kpaxmai. Llemtromno3sa.
Anerunmemnmonosa. Kinaccud
MKalys BOJIOKOH

21. YrneBojpl. ['roko3a.
Onurocaxapusl. Caxapo3a.
22. lomucaxapuapl. Kpaxman.
Iennrono3a.

23. IIpakmuueckas paboma 3
«Pemienne 3KkCepUMEHTaIbHBIX
3a/1a4 Ha TOJIyYCHHEH
pacro3HaBaHUE OPraHUIECKUX
BCIIICCTBY.

JlaGopaTopHbIe ONbITHI.
CBOJiCTBA TJIFOKO3BI
KaKaJabJACTUIOCTTUPTA.
B3aumoperictBue caxapo3bl C
TUAPOKCHIOM KaJIbIIHSL.
[IpuroroBnenne KpaxmMajabHOTO
KJIeiCTepa U B3aUMOJICUCTBUE C
nonom. ['maponus kpaxmana.
O3HakomJyeHHE C 00pa3aMu
MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTUYECKYIO POJIh
rnroKo3bl. [IpakTHyecku 10Ka3bIBaTh
Hanuuyue QyHKIHMOHAJIbHBIXTPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBACHATD, KaK CBOWMCTBA caxapo3bl
CBSA3aHbI C HATMYHEM (DYHKIIMOHAIBHBIX
rpynn B €€ MOJIEKYJE, U Ha3bIBaThb
00J1aCTH IPUMEHEHUS
caxapo3bl.COCTABIISATh YPABHEHUS
peaKkui, XapakTepU3yIOINUX CBOMCTBA
caxapo3bl.COCTaBIATh YPAaBHEHHUS
peaKkuii TUAPOJIN3a KpaxMaiia i
MOJIMKOHJECHCALU MOHOCAXapHI0B.
ITpoBOIUTH KaYECTBEHHYIO PEAKLIUIO HA
Kpaxmanl

4. A3oTcoaep:kaiue opranudeckue coequHeHus (5 1)

AzoTconaepxaiue
OpraHUYECKUe COCTMHEHHUSI.
AMuHBI. AMUHOTpyHIA.
AHUIUH. AMUHOKHUCIIOTHI.
bunonspueiii HOH.
[lentunnas (aMuHast)
rpynna. [lentuanas
(amunHas) cBs3b. [lenTuabl.
IHonunentuapl. I auiuH.
benxu. Ctpykrypa 0enkoBoit
MOJIEKYJbI (TIepBUYHAS,
BTOpUYHAS,
TpeTUYHAs,9YeTBEPTUIHAS).
JlenaTypanus 1 rupoau3
OenkoB. L[BeTHBIC peakiyy Ha
Oenku. A30TcoaeprKalme

24. AMUHEL

25. AMUHOKHUCIOTEL. beaku.

26. AzoTcoaeprkariie
TeTePOLIMKIMYECKUAE COCTUHEHHUS.
HykienHOBBIE KHCIIOTBI.

27. XMUS 1 37I0POBBE YETIOBEKA.
28. KonTposabHasi padora 2 no
Temam «Kucnopoacoaepxaiine
OpraHUYECKUEe COCIUHECHHUS,
«A3oTcoepKallue OpraHnyecKue
COCUHCHUS.

JlaGopaTopHbIii onbIT. [[BeTHEIE
peakiuu Ha O6enKu

CocTaBnsATh ypaBHEHMsI peakIUii,
XapaKTepU3yIOIUX CBOIICTBa aMHHOB.
OOBACHATH 3aBUCUMOCTb CBOHCTB
AMHUHOKHUCIIOT OT CTPOCHMS UX
¢GyHKIMOHANBHBIX Ipynn. HazbiBaTh
AMHHOKHUCIIOTBI 110 MEXJyHapOHOM
HOMEHKJIAType M COCTaBIISATh
YpaBHEHMs PEaKLui,
XapaKTepU3YIOIIHUX UX CBOMCTBA.
OOBACHATH OMOJOTMYECKYIO POJIb
0eJIKOB M X MPEBpAILEHH B
opranusme. [IpoBoUTh 1IBETHBIE
peakuuu Ha OeJIKH.

OOBACHATH OHMOJOTMYECKYIO POJIb
HYKJICMHOBBIX KUCIIOT.

I1onp30BaThCs HHCTPYKLUEH K
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reTEPOLUKINYECKUE
coenuHenus. [lupunun.
[Tuppon. Iupumuaus.
[Typun.AzoTucteie
ocHoBaHus. HykienHoBsie
KUCIOThL. HykneoTuast.
Komniemenrapusie
A30THUCTBIE
OoCHOBaHuA.PapMaKoIOru4ec
Kasi XUMUsI

JIEKapCTBEHHBIM IIperapaTam

5. Xumus nosaumepos (6 1)

[Tomumepsl. CterneHb
noaumepusanuu. Monomep.
CTpyKTypHOE 3BEHO.
TepMornacTuuHbIE
noymMepbl. CTepeoperysipHbl
€ TIOJIUMEPHI.

[Momuytunen. [Tomumponue.
[Tonurerpadropatunen.Tepm
OpPEaKTUBHBIE TIOJUMEPHI.
denostohopMabIeTHIHBIC
CMOJTBL.

[Inactmaccel. @eHOMIIACTEI.
AMMHOTIIIACTHI.
[Tenonnactel. I Tpupo aHbIit
Kaydyk. Pe3uHa.
D60uuT.CUHTETHYECKHE
Kayudyku.CHHTETHYECKUE
BoJIOKHA. KanpoH.

29. CHUHTETHYECKHE TIOJIHMEPHI.
KonneHncannoHHbie MOTUMEPHI.
[IenommacTel.

30. HatypanbHbli KaydyK.
CHUHTETUYECKUI KaydyK.

33. CUHTETYECKHE BOJIOKHA.
32. Ilpakxmuueckasn paboma 4
«Pacno3HaBaHue macTMacc u
BOJIOKOH.

33. Oprannyeckas Xumusi,
YeJI0BEK UITPUPO/Ia.

34. UToroBbii ypoK IO Kypcy
xumun 10 knacca.
JdemoncTpanuu. O6pasiibt
IJ1acTMacc, CUHTETUYECKUX
Kay4yKOB U CHHTETHUYECKUX
BOJIOKOH.

JlaGopaTopHbIi ONBIT.
CBolicTBa KanpoHa.

3anuchiBaTh YpPaBHEHUS pEeaKIUi
MOJIMMEPU3AIUHU. 3aMICHIBATh
YpaBHEHUS peaKkuid
MOJINKOHICHCaNu. Pacro3HaBaTh
OpraHWYeCKHE BEIIEeCTBA, HCIOIB3Ys
KaueCTBEHHBIC PEAKIIUU

11 kiaace

1. IToBTOpenue kypca xumuu 10
kiacca (1 9)

1. Teoperuueckue ocHOBbI XuMuu (19 v)

1.1. Baxxnelnme XUMUYECKUE TTOHATHUS U 3aKOHBI (4 )

XUMHYECKUM DIIEMEHT.
ATOMHBIN HOMED.

Maccosoe uncno. Hyknuapl.
Papnonyknunpl.
N30TO1B1.3aK0H COXpaHEHUS
MAaccCHl BEIIeCTB. 3aKOH
COXpPAaHEHUS U MPEBPALCHUS
sHepruu. [ledexT macchl.
Ilepnoanueckuil 3aK0H.
DneKTpoHHas KOHPUTypaIusl.

2. XUMUYECKUM 2JIEMEHT.
Hyxmuael. M30Tomnbl. 3akoHbI
COXPAaHEHUS MACChl U DHEPTUU B
XUMHUH.

3. Ilepuoanueckuii 3aKoH.
Pacnpenenenue anekTpoHOB B
aTOMax AJIEMEHTOB MaJbIX U
OOJBIINX TIEPUOJIOB.

4. TlonoxeHue B NEpUOINIECKON
CHCTEME BOJIOPOJIA, JAHTAHOUJIOB,

Ilepeuncnars BaxxHENIINE
XapaKTEPUCTUKU XUMUYECKOTO
aneMeHTa. O0BSACHATH Pa3IMuue MEKIY
MOHATUSAMU «XUMUYECKUI DJIEMEHTY,
CHYKIU, «A30TOI». I I[puMeHsaTh 3aKk0H
COXPAHEHUS MACChl BELLIECTB IIPU
COCTaBJIEHUM YPABHEHUN XUMUYECKUX
peakuuii. OnpenensiTh MaKCUMaJIbHO
BO3MOYHOE YUCJIO 3JIEKTPOHOB Ha
HSHEPreTUYECKOM YPOBHE.3aNuChIBAThH
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I'padmgeckas s3nexkTpoHHAS
dopmyna. s-, p-, d-u f-
OnemeHThl. JlaHTaHOUABI.
AxtuHounsl. MckyccTBeHHO
MOJIy4CHHBIE AJIEMEHTHI.
BanentHocts. Boopoansie
COCIIMHEHUS

AKTUHOMJIOB M UCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BajeHTHOCTH U BaJIEHTHBIC
BO3MOJKHOCTH aTOMOB

rpaduyueckue AMEeKTPOHHBIE (OPMYJIBI
S-, p- u d-a;emMeHToB. XapakTepu3oBarTh
HOPAJIOK 3aII0JIHEHUS 3JIEKTPOHAMU
DHEPreTUYECKUX YPOBHEU U
noypoBHel B atToMax. OObSICHSITh, B
4EM 3aKIIF0YaeTCs] PU3UIECKUN CMBICIT
MOHATHS «BAJICHTHOCTEY». OOBICHSITD,
YEeM OIPENEISAIOTCS BaJI€HTHbIE
BO3MOJKHOCTH aTOMOB Pa3HBIX
aneMeHToB. CocTaBiATh TpaduuecKue
AIIEKTPOHHBIE POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPBI, a TAKKE
XapaKTEPU30BaTh U3MEHEHUS PAJNYCOB
ATOMOB XUMHYECKHUX JIEMEHTOB 10
nepuojam u A-rpymnmam
MEePUOIMYECKON TaOIHIIBI

1.2. Crpoenue BemiectBa (3 )

HNonnas cBsa3b. KoBasieHTHas
(monsipHas U HENOJIsIpHAs)
CBA3b. DIEKTPOHHAS
dhopmymna.

Merannuueckas CBS3b.
Bonopoanas cBs3b.
I'uOpunuzanust aTOMHBIX
opOutaneit. Kpucramisr:
aTOMHBIE, MOJIEKYJISIPHBIE,
HMOHHbIE, METAJUTHYECKHUE.
DJyieMeHTapHas siueika.
[Tomumopdusm.
[TomumopdubIE
MoAu(PUKAIIHI. AJIOTPOMHSL.
N3omepus. 'omonorus.
XHUMHUYECKUN CUHTE3

6. OCHOBHBIC BH/IBI
XUMHUYeCcKor cBs3u. MonHas u
KOBAQJICHTHAS CBSI3b.
Merannueckas CBs3b.
BonopoHas cBs3b.

7. ITpOCTpaHCTBEHHOE CTPOCHUE
MOJIEKYIL.

8. CTpoeHune KpucTasioB.
Kpucramnmyeckue pemeTku.
[TpuumHBl MHOTOOOpA3US
BeniecTB. JdemoHcTpanmnu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX U
METaJUIMYECKUX
KPUCTAJUIMYECKUX PEIIETOK.
Mogenu MoeKys H30MEPOB U
TOMOJIOTOB

OOBACHATD MEXaHU3M 00pa30BaHU
HOHHOM 1 KOBAJICHTHOM CBSI3H U
0COOCHHOCTH (U3MUECKUX CBOWCTB
HOHHBIX ¥ KOBAJICHTHBIX COCIUHEHHUIM.
CocTaBisTh 3MEKTpPOHHBIE GOPMYIIBI
MOJIEKYJT KOBJICHTHBIX COCTMHEHU.
OOBACHATH MEXaHNU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOM CBSI3EH
1 3aBHCHMOCTH CBOMCTB BEIIECTBA OT
BUIA XUMHYECKOH CBA3U.OOBICHATE
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIOPTaHUYECKUX U
HEOPraHUYECKUX COCTMHCHUH C
MTOMOIIIBIOTIPEACTABICHUH O
rubpuauzanuu opoutaneit. OObACHITH
3aBHCHMOCTH CBOMCTB BEIIIECTBA OT
THIIA ETOKPUCTAITNYECKON

pem€TKU. OOBSCHATD MPUIUHBI
MHOT000pa3us BEIIECTB

1.3. Xumuueckue peakuuu (3 9

)

OxkucnuTensHo-
BOCCTaHOBHTEJIbHBIC
peakuun. Peakunn
pa3NIoKEeHHUs, COCTMHEHHS,
3aMeIleHMs, OOMEHa.
OK30TEepMUYECKHE U
SHJIOTEPMHUECKHE PEAKILIUU.
OO6patumble 1 HeoOpaTUMbIE
peakuuu. TennoBoit s ekt
peakuuu. 3akoH ['ecca.
Tepmoxumuueckue
ypaBHeHus. TernoTa
obpa3oBanus. Termnora
cropanusi. CKOpocTh
XUMUYECKOH peaKIni.

9. Knaccudukanuss XaMHIECKIX
pEeaKIui.

10. CkopoCTh XUMHYECKUX
peakiuii. Katanus.

11. Xumnueckoe paBHOBECHE U
YCIIOBHSI €T0 CMEUIEHUSI.
JdemoncTpauuu. Pa3znuunsie
THUIIBl XUMHYECKUX PEAKLINM,
BH/JICOOTIBITHI IO OPTaHUYECKOU
XUMUHU.

JlaGopaTopHBIii ONBIT.
N3yuenune BIUSAHUS pa3IMUHbBIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKUX PEeAKIUI

[lepeuncnsaTh npu3HaKW, IO
KOTOPBIM KJIacCU(ULIUPYIOT
XUMHUYECKHE PEaKLUH.

OOBACHATH CYLTHOCTh XUMHUYECKON
peakiuu.CoCTaBIISTh ypaBHEHUS
XUMUYECKUX PeaKI1i, OTHOCSIIUXCS
KonpeaenéHHoMy TUIY. OObACHATD
BJIMSIHME KOHLIEHTPAIMI peareHToB Ha
CKOPOCTb TOMOTE€HHBIX M FE€TEPOTEHHBIX
peakuuit. OObSCHATD BIAMSHUE
pa3INYHbBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON pPeaklny, a TaKxKe
3HaUEHUE NPUMEHEHUS KaTaIn3aTopoB
Y UHI'MOUTOPOB Ha MPAKTHUKE.
OOBSCHATH BIUSHHE U3MEHEHUS
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AKTUBUPOBAHHBIN KOMILUIEKC.
3aKoH JIEHCTBYIOIIMX Macc.
Kunernueckoe ypaBHeHuUe
peaxkuuu.Karanuzarop.
Wuruburop. l'omoreHHsiit u
reTEePOreHHbIN KaTaaus.
Karanutnueckue peakuuu.
XHUMHUYECKOE PaBHOBECHE.
[Tpunnun Jlelllarense

KOHUEHTPALUH OJTHOTO U3
pearupyrouux BeIeCTB, TEMIEPATYPHI
Y JIaBJICHUS HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS

1.4. PactBopsl (5 u)

JlucriepcHbIE CUCTEMBI. 12. luctiepcHbIE CUCTEMBI.
PactBopsl. 13. Crioco6bl  BeIpakeHUS
['pyboaucniepcHbie CUCTEMBI | KOHIIEHTPAIIMHA PACTBOPOB.
(CycrieH3uu ¥ 3MYJIbCUN). 14. Ilpaxmuueckas paboma 1
Kosmnonseie pactBopsl «IIpuroToBieHue pacTBOPOB C
(30mmm). Asposonu. MosnspHast | 3alaHHON MOJISIPHON
KOHIICHTPAIIUS. KOHLIEHTpaluen».
DIEeKTPOJIUTHI. 15. DnekTponuTnyeckas
DJIEKTPOJIUTHYECKAS nucconuanys. BogopoaHsiit
muccormans. CTeneHb rokaszareib. Peakiimu HOHHOTO
muccormanuu. KoncranTa oOMeHa.

mucconmanuu. Bomopoassiid | 16. ['maponan3 opraHu4ecKux u
rokasarens. Peakunu HEOPraHUYECKUX COCANHEHU M.
noHHOro oOMeHa. ['maponus | JlabopaTopHbie ONBITHI.
OpPraHUYECKHUX BELIECTB. Ornpenenenne peakliny Cpeipl
IM'maponus coneit YHUBEPCAIBHBIM UHJIUKATOPOM.

I'maponus coneit

XapakTepr30BaTh CBOMCTBA Pa3IMUHBIX
BHJIOB TUCTIEPCHBIX CUCTEM, YKa3bIBATh
MPUYMHBI KOATYJISIIANA KOJIJIOUIOB U
3HaueHHe 3TOro sBiaeHus. Pemarn
3a/1a4d Ha MPUTOTOBJIEHUE PACTBOPA
ONpEeNEIEHHON MOJISIPHO M
KOHIIEHTpalyu.l 0TOBUTH pacTBOP
3aJJaHHOM MOJISIPHOM KOHIIEHTPAIUH.
OOBACHATD, TIOYEMY PACTBOPHI BEIIECTB
C MOHHOM M KOBAJICHTHOW MOJISIPHON
CBSI3BIO TIPOBOJISIT DJIEKTPUUECKHI TOK.
Onpenensats pH cpeabl ¢ TOMOIIBIO
YHUBEPCAIBHOTO HHANKATOPA.
OOBACHATH C TTO3UIINHA TEOPHH
AJIEKTPOJIUTHYECKON JUCCOLUALINU
CYIIIHOCTh XUMHUYECKUX PEaKIIHil,
MPOTEKAIOIINX B BOJHOM Cpeie.
CocCTaBiATh MOJHBIE U COKpAIEHHbBIC
MOHHBIC YPABHEHUS PEAKIIUH,
XapaKTepU3YIOIINX OCHOBHBIE CBOMCTBA
BOKHEHIIIUX KJIACCOB HEOPraHUYECKUX
coenuHeHu. OnpenensiTh peakinio
Cpe/ibl pacTBOpa COJIM B BOJIE.
CocCTaBiATh YpaBHEHUS peaKIuid
TUJIPOJIM3a OPraHUYECKUX U
HEOPraHWYECKUX BEIIECTB

1.5. DnekTpoxumudeckue peakuuu (4 a)

TI'anpBaHMYECKUM DJIEMEHT. 17. XuMu4yeckue HCTOYHUKH
Onektpoabl. AHon. Katon. ToKa.Psin crangapTHBIX
Axkkymynatop. TorauBHbIN 3JIEKTPOJIHBIX TTOTEHIIUAJIOB.
IIEMEHT. DJIEKTPOXUMHS. 18. Koppo3us merauioB u eé
Psn cranmapTHBIX peaynpexIeHuE.
AJEKTPOIHBIX TOTEHIIUAIIOB. 19. Dnekrponus.
CrangapTHble yCIOBUS. 20. KonTpoabHasi padora 1 no
CraHapTHBIN BOJIOPOIHBII TeMe «TeopeTnyeckne OCHOBBI
anektpoa. Kopposus XUMHAHN»

METaJIJI0B. XUMHUYECKas 1

ANEKTPOXUMUYECKAS

KOPPO3HUs. DIEKTPOIIN3

OOBACHATH PUHIKI PAOOTHI
raJlbBaHHYECKOTI'0 3JIEMEHTA.
OOBACHATD, KaK YCTPOEH CTaHIAPTHBIN
BOJIOPOJIHBIN 311eKTpoa. [lonp30BaThCs
PAIOM CTaHAAPTHBIX ANEKTPOIHBIX
noTeHuanoB. OTIu4aTh XUMHUYECKYIO
KOPPO3HIO OT IEKTPOXUMUUYECKOM.
OOBACHATH PUHIIHUITHI 3AITUTHI
METaJUIMYECKUX U3ACNIUNA OT KOPPO3HH.
OOBACHATD, KaKHe MPOIIECCHI
MPOUCXOAAT Ha KAaTO/I€ U aHOJIE MPHU
AJIEKTPOJIM3€E PACIIIABOB U PACTBOPOB
cosieil. COCTaBJISITh CyMMapHbIE
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YpPaBHEHUS PEAKLMI dJIEKTPOJIn3a

2. Heoprannueckas xumus (11 u)

2.1. Meramisl (6 4)

JIérkue u TAXKENBIE METAIUIBL.
JlerkomnaBkue u
TYTOIUIABKUE METAJLIbI.
Menp. Lunk. Turan.
Xpom. Kenezo. Hukenb.
[Tnatuna. CruiaBebl.
Jlerupyromue

noOaBku. YEpHbIE U LIBETHHIE
Metabl. Yyrys. Crans.
JlernpoBaHHBIE CTAIH

21. O6mas xapakTepucTUKa U
CIIOCOOBI TIOJYICHUS METAJIIOB.
22. O030p METATUYECKUX
31eMEHTOB A- 1 b-Tpymm.

23. Menp. [unk. Tutan. Xpom.
Kemne3o, HUKEIb, IIJIATHHA.

24. CriaBel METAJIOB.

25. OKCuabl U THAPOKCHIBI
METaJJIOB.

26. IIpakmuueckas paboma 2
«Pemenne 3KCIIepUMEHTATEHBIX
3aj1a4 1Mo TeMe «MeTajuibhy.
Jemouncrpanun. O0pasisl
METAJJIOB M UX COCIUHCHMH,
cIu1aBOB. B3anmoelicTeue
METAJIJIOB C KUCIIOPOJIOM,
KHCJIOTaMH, BOJIOM.
JloxazaTenbcTBO aM(pOTEPHOCTH
QTIOMUHHUSI ¥ €T0 TUIPOKCHIA.
BsanMopnelicTBie Mequ U keesa
C KHUCIIOPOJIOM; B3aMMO/ICHCTBHE
MEIH | JKeJe3a ¢ KHCI0TaMu
(cepnasi, consinas). [loyuenue
ruapokcuaoB Menu (1) u
xpoma(lll), oxcuma memw.
BsaunMonelicTBie OKCHI0B U
TUAPOKCHIOB METAJIJIOB C
KucinoTamMu. Jloka3aTeabCTBO
aM(OoTepHOCTH COeTMHEHUI
xpoma(1Ll).

Xapaktepu3oBaTh 00IIME CBOMCTBA
METaJUIOB M Pa3bICHITH X Ha OCHOBE
MIPEICTABJICHUI O CTPOCHUH aTOMOB
METaJUIOB, METAJUTMYECKOM CBSI3H U
METaJUIMYE€CKON KPUCTAIUINYECKON
pemérke. UnmrocTpupoBath nmpuMepaMu
CIoCcOObI TIOJTYYEHUSI METAILIOB.
XapakTepru3oBaTh XUMHUECKHE
cBoiictBa metayuioB |A—IIA rpynn u
AITIOMUHHUSI, COCTABIISATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakiuit. O0bSICHATH 0COOEHHOCTH
CTPOCHHS aTOMOB XUMUYECKUX
371€eMEHTOB b-rpynn nepuoanyeckon
cucremsl . U.
MenneneeBa.CocTaBisiTh ypaBHEHUS
peaKkui, XapakTepU3yroIUX CBONCTBA
MeJu, IIMHKA, THTaHa, XpoMa, JKelesa.
[Ipencka3piBaTh CBOMCTBA CILJIaBa, 3HASI
ero cocraB. OOBSICHATD, KaK
M3MEHSIOTCS] CBOMCTBA OKCUJOB U
TUAPOKCUAOB METAIUIOB 110 IEPUOJIaM U
A-Tpynmnam nepuoauvecKoil TabauIbI.
OOBACHATD, KaK U3MEHAIOTCS CBOMCTBA
OKCHJIOB U THJIPOKCUJIOB XUMHUYECKOTO
3JIEMEHTA C TOBBIILICHUEM CTEIICHU
OKHCJICHUS €ro aToMa.3anucbiBaTh B
MOJIEKYJIIPHOM U MOHHOM BHJIE
YpaBHEHUSI XUMUYECKUX pPEaKLUM,
XapaKTEPHU3YIOLUIMX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAIUIOB, a TaKke
SKCIIEPUMEHTAJIBHO JJOKA3bIBATh
HaJM4Me 3TUX CBOMCTB. Pacno3HaBaTh
KAaTHOHBI COJIEH C MOMOUIBIO
KAueCTBEHHBIX PEAKIUI

2.1. Hemeramnsl (5 1)

Hewmerannsl. I[Ipocteie
BEIIECTBA — HEMETAJLIBI.
VYranepon. Kpemuuii. A30T.
®ocdop. Kucnopoa. Cepa.
®dTop. Xnop. CepHad
KHCII0Ta. A30THas KUCIIOTA.
Bopopoansie coenrHeHust
HEMETAIIJIOB

27. O630p HemeTamwioB. CBolicTBa
Y IPUMEHEHUE BaYKHEUIITUX
HEMETAIIJIOB.

28. O0mias xapakTepuCcTHKa
OKCHUJ0B HEMETAIIJIOB U
KHCIIOPOACOAEPKAILUX KHCIIOT.
OxucnurenpHble CBOMCTBA
CEpPHOM U a30THOM KHUCIIOT.
Bopopoansie coenrHeHust

XapakTepHu30BaTh 00IIHE CBOHCTBA
HEMETAJUUIOB U Pa3bsiACHATL UX HA
OCHOBE IIPEJICTABICHUN O CTPOECHUU
atroMa. Ha3piBaTh 00macTi npuMeHeHUs
BAKHEUILINX HEMETAILIOB.
XapakTepu30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJUIOB U
KHUCIIOPOJICOACPKALUX KUCIIOT,
COCTaBJISITh YPABHEHUS
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COI'NTACOBAHO

HpOTOKOJ'I 3aCCaaHus MCTO)

00beMHEHHSI yUUTENeH

COLI Ne 2 umenu TpyOumy

ot 30.08. 2021 roga Ne 1

noxnuck pykopogurens MO

HEMETAIUIOB.
29. 'eneTnyeckas CBA3b

L 3a1ay 1o TeMe «HemeTamib.
'T[L!OKOHTponLHaﬂ pa6ora 2 o

Teme «Heopranmdeckast XUMUS».
Jemoncrpanun. O0pasisl
HeMeTauioB. Mozenn
KPUCTANTNYCCKUX  PEIIETOK
anmasa u rpadura. [lomyuenue
aMMHaka U XJIOpOBOJI0POAa,
pacTBOpeHHEe UX B BOJE,
JI0Ka3aTeIbCTBO KUCIOTHO-

Cxuranue yris v cepsl B
KHCIIOpOJie,  OIpe/eeHHe
XMMHYECKUX CBOMCTB MPOIYKTOB
cropanusi. Bzanmoaeictaue ¢
MEJIbI0 KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI,
KOHIEHTPUPOBAHHOMN 1
pa30aBIICHHOM a30THON KUCIOTHI

COI'JIAC
HEQRDITUICCKUX U OPraHUYECKUX

GCBeCIRCIEAH IS
1880. [Ipaxmuueckas paboma_3 |

«Pelenne SKCIePUMEHTAIHHEX 5 1

3aMecTUTE

OCHOBHBIX CBOMCTB 3THUX BCIIICCTB.

COOTBETCTBYIOIIUX PEAKLIUNA U
O@ﬁ(é{ﬂb UX B CBETE IIPE/ICTaBICHUM
00 OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX
IpCARPERTRA I X BIb i THueckon
|_nucconranuu. CocTaBisATh ypaBHEHUS
HOJINCE DHO.
1}%%5111414, XapakTepu3yiomux
OKHUCJIMTEIbHBIE CBOIICTBA CEPHON U
A30THOW KHUCIIOT. XapaKTepu30BaTh
WU3MEHEHUE CBOMCTB JIETYYUX
BOJIOPOJHBIX COEAMHEHUN HEMETAJIIOB
10 MepUoy U A- rpynnam
MEePUOINYECKON cucTteMbl. [[oka3piBaTh
B3alMOCBSI3b HEOPraHUYECKUX U
OPraHNYECKUX COCTMHEHU M.
CocTaBisaTh ypaBHEHUS XMMHUECKUX
pEaKUHii, OTPaXKAOIINX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHU4YEeCKUX
BELIECTB, 0OBIACHATH UX Ha OCHOBE
TEOPHUH IIEKTPOIUTHIECKOMN
JUCCOIMAIIAN U TIPEJICTABIICHU 00
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX
npoueccax. [Ipakrnuecku
pacno3HaBaTh BEIIECTBA C IOMOIIBIO
KAUECTBEHHBIX PEAKIUI HA aHUOHBI

3. Xumus u xu3ub (3 49)

Xumuueckas
MIPOMBIIITICHHOCTb.
Xumuueckas

texHojorus. Yépuas
Metamtyprus. Jlomennas
neyb.

Arnomepanus. KuciopoaHsiii
KoHBepTep. besoTxoaHoe
MIPOU3BOJICTBO.

3KOJ’IOFI/I“ICCKI/II‘/’IMOHI/ITOPI/IHF.

[IpenenpHO nOMycTUMBIE
KOHIICHTPAIIUH

32. XuMusl B TPOMBIILIEHHOCTH.
[IpuHIMIBI XUMUYECKOTO
MPOU3BOJCTBA. XUMHUKO-
TEXHOJIOTMYECKUE TPUHLIHUIIBI
POMBIIIICHHOTO MOJyYSHUS

U CTallu.
33. Xumusi B ObITYy. XHUMHUUYECKAS
IPOMBIIIJICHHOCTh U
OKpY’Karolas cpeja.

34. WTOroBBIN YPOK IO KypCy
xumun 11 kacca.
JdemoncTpanuu. O6pasiibl
CpEICTB OBITOBON XMMHH,
WHCTPYKIIUH O UX PUMEHEHHIO

metaisioB. [IponsBoacTBO uyryHa

OOBSCHATH HAyYHBIC TIPUHITHIIBI
NPOM3BOJICTBA HA TIpUMepe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI.
[lepeuncisiTh TPUHIUITBI XUMHYECKOTO
MPOM3BOJICTBA, UCIIOJIB3yEMbIE TIPH
MOJTyYCHUH YyTyHA.

CocCTaBisiTh YpaBHEHHS] XUMUYCCKHX
peaKuii, MPOTEKAIOIINX TPU
MOJIyYCHUH YyTyHa M CTaJIH.
CoOmronaTh TpaBuiIa 0€30MacHON
paboTHl CO cpencTBamMu OBITOBOM
XUMUH.

OOBACHATH MPUYUHBI XUMHUYECKOTO
3arpsi3HEHUS BO3lyXa, BOJAOEMOB U
IOYB
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COI'NTACOBAHO

[Ipotokon 3aceqanus METOAMYECKOTO
00beMHEHHSI YUUTENEeH ecTeCTBO3HAHMS
COLI Ne 2 umenu TpyOunnna

ot 30.08. 2021 roga Ne 1

noAnuck pykosoaurenst MO O.1.0.

COT'JTACOBAHO

3amecTuTens AupekTopa no YBP

IOAITUCh

31.08. 2021rona

D.1.0.
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