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[Io xumuu
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KonnuecTBo yacoB - 68 yacoB. YpoBeHb 0a30BbIid.

VYunutenrs xumun Koaran Bajentuna BssueciaaBoBHa

IIporpamma pa3zpadorana B coorserctBuu ¢ ®I'OC COO

€ YUYeTOM NMpUMepHOH padodeil MporpaMMsbl M0 y4eOHOMY npeamMeTry « XuMushH»
njas  odmeoOpaszoBaTebHbIX opranmsanuii, M.H. AdanacbeB «Xumus.
Ilpeamernas Junus y4deOHukoB [.E.Pymsuruca, ®@.I'.@eabamana 10 -11
Kjaaccw» (0a3oBblii ypoBenb) M.:IlpocBeienne, 2017r.



IHosicHUTEJALHAS 3ANNCKA

Pabouas mporpamma mo xumuu i ydammxcs 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexaeHuil paspabotana Ha ocHOBe DeaepalbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJIapTa CpedHero oouero oOpa3oBaHus, IPUMEPHOM MpPOrpamMMmbl CpPEAHEro OOIIEro
oOpa3zoBanus o xuMuu (poTokos ot 28 uioHs 2016 1. Ne 2/16-3), paboueii mporpaMMbl Kypca
XUMMH, pa3padboTraHHON K yuyeOHukaMm aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana st 10—11
KJIacCOB 0011e00pa3zoBaTeNbHBIX opranu3amuii. AdpanaceeBa M. H. M.: [Ipoceemienne, 2017r.

IIporpamma paccuutana Ha 68 4 (1 4 B HexeJ110).
W3yueHne XUMHUHM Ha YpOBHE CpEIHEro oOIero oOpa3oBaHMs HAIPABICHO Ha JIOCTIKCHHE
CHEAYIOIIUX LeJIei:

. OCBOECHHME 3HAHUM O XMMHUUYECKOW COCTABJISIIOIIEH €CTECTBEHHO -HAYYHOW KapTUHBI MUPA,
BAKHEUIINX XUMHYECKUX MTOHATHSX, 3aKOHAX U TEOPHUSIX;
. OBJIaJICHUE YMEHUSMU MIPUMEHSTH MOJy4YEeHHbIE 3HAHUS JUIsl OOBSCHEHUS pa3HOOOPa3HbIX

XUMHUYECKHX SIBJIEHUM U CBOWCTB BCIICCTB, OLCHKHU POJIM XHUMHU B PA3BUTHU COBPEMCHHBLIX
TEXHOJIOTUN U IMOJIY4YCHHHU HOBBIX MAaTCPHUAJIOB;

. pa3BUTHE MO3HABATEIHHBIX MHTEPECOB M MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEH B MpoIecce
CaMOCTOSTECIBHOI'O HpI/IO6peTeHI/I5I XUMHUYECKNX 3HAHWH C WCIIOJIb30BAaHHUEM Pa3IUYHBIX
NCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAHUC y6e)K)1éHHOCTI/I B IIO3UTHUBHOH PO XWUMHH B XKXU3HU COBPEMCHHOTI'O
O6HleCTBa, HeO6XO}II/IMOCTI/I XUMHUYECKHN T'PaMOTHOrO OTHOIICHUA K CBOEMY 3I0POBBIO U
OKpYKalollen cpene;

. MPUMEHEHHE TOJYYeHHbIX 3HAaHUNW U YMEHUH 1711 0€30MacHOTO MCIOJIb30BaHUS BEILIECTB
U MaTepHalioB B OBITY, CEIbCKOM XO3SIMICTBE M HA MIPOU3BOJICTBE, PEUICHUS TPAKTHUECKUX 3324
B MOBCEIHEBHOMN >KU3HU, MPEIYNPEkKICHUS SBIICHUN, HAHOCSIIUX BpEJ 3J0POBbIO YEJIOBEKa U
OKpYyKarolleu cpene.

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

Pabouyas mporpamma k yueOHuKam aBTOpoB I. E. Pymsutuca u @. I'. ®enpamana mis 10—11
KJIacCOB 00I11e00pa3oBaTeIbHbIX OpraHu3aluii pa3paboTaHa B COOTBETCTBUU C ba3ucHbIM
y4eOHBIM IUTAaHOM JUIsl CTYIICHH CpeaHero ooimiero oOpasoBaHus. Xumus usydaercs ¢ 10 mo 11
kiaccel. O01iee yucino yueOHbIX 4acoB 3a 2 roaa oOydeHuss — 68, u3 uux 34 (1 4 B Henmento) B 10
knacce, 34 (1 4 B Heneno) B 11 kiacce.

OcHOoBHBIMU TpoOJIEMaMH XUMHH SIBISIIOTCS HW3YYEHHE COCTaBa M CTPOCHHS BEIIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHUS, KOHCTPYHUPOBAHHUE BEILECTB C 3aJaHHBIMU CBOWCTBaMHU,
HCCIIeIOBAaHUE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPALICHUI U MyTel yIpaBiIeHUs UMH B LENSIX
MOJIy4eHUs BEUIECTB, MAaTEPUAIIOB, SHEPTUU

Kypc 10 kmacca 3HaKOMHT OOy4aromIMXCs CO CTPOCHHEM, XUMHUYECKUMHU CBONCTBaMH,
O0COOCHHOCTSIMU CTIIOCOOOB MOMYYSHHS U 0ONACTSIMH MPUMEHEHHS] OPraHUYeCKUX COeTMHEHUM.

3apepiuTensHbiid oTan (11 kimacc) HampaBieH Ha 0000IIEHHE, PACIIMPEHUE UMEIOIINXCS
3HAHWUN IIKOJIHHUKOB MO YETHIPEM BBIIICHA3BAaHHBIM OJIOKaM M U3y4eHHE MATOTO ONoKa «XUMHUS
Y ’KU3Hb», IPU3BAHHOTO JIaTh BBIMYCKHUKAMU MPHUKIJIAHBIC 3HAHUS U YMEHUSI.

I[lnanupyemMble pe3yabTATHI H3YUEHHSI YIeOHOT0 NpeaMeTa « XHMU»:
B pesynbrare wusydueHus ydeOHOro mpeaMera «XHMHsS» Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHus:
BbInycKHHK HAYYHTCSI:




pacKkpelBaThb Ha MpUMEpax poJib XUMUM B (OPMHPOBAHUM COBPEMEHHON HAyYHOMH
KapTUHBI MUpa U B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

JEMOHCTPUpPOBaTh HA IpUMEpax B3aUMOCBS3b MEXKIY XUMHEH U JApYyrUMU
€CTECTBEHHBIMU HayKaMU;

pacKpbIBaTh Ha IpUMEpax MOJIOKEHUs TEOPUU XUMUYECKOTO cTpoeHust A.M. byrieposa;
noHnMaTh (usuueckuii cMpica [lepuoandeckoro 3axona J[.M. MenzaeneeBa m Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKUX JIEMEHTOB M 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 HOMEHKJIATyphl KaK CpeICcTBa
pasnuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;

COCTaBIISAITh MOJIEKYJISIPHbIE U CTPYKTYpHBIE (OPMYJIBI OPraHMYECKHX BELIECTB Kak
HOCHUTeNeH MHPOpMAIMK O CTPOCHHMM BEIECTBAa, €r0 CBOMCTBaX M MPUHAIICKHOCTH K
OTIpEeIeIEHHOMY KJlacCy COEIMHEHU;

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

MPUBOJIUTh TPHUMEPHl XUMHUYECKHX pEaKIMi, pacKpbIBAIOLIUX XapaKTepHble CBONCTBA
TUNIUYHBIX ~ TPEACTaBUTENEH  KJIAcCOB OpPraHWYECKUX BEIIECTB C LENbI0  HX
UIEHTUPUKAIMN 1 00bICHEHUS 00JaCTH IPUMEHEHHUS,

MIPOTrHO3UPOBATh BO3MOKHOCTh MPOTEKAaHUS XUMHYECKUX peakUuil Ha OCHOBE 3HaHHM O
TUIAX XUMHUYECKON CBSA3H B MOJIEKYJIaX PEareéHTOB U UX PEAKLIHOHHOM CIIOCOOHOCTH;
UCIOJb30BaTh 3HAHMUS O COCTAaBE, CTPOEHMM M XMMMUYECKMX CBOMCTBAX BEIIECTB TS
0€30I1aCHOT0 IPUMEHEHUS B IPAKTUUECKON NESITENbHOCTH;

IPUBOAUTH MPUMEPHI NIPAKTUYECKOTO UCIOJb30BAHUS MPOIYKTOB MepepaboTKu HePTH U
IIPUPOJHOIO ra3a, BHICOKOMOJEKYJISPHBIX COCIUHEHUHN (IOJUATUIIEHA, CUHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IIPOBOJIUTH OIBITHI 110 PACIIO3HABAHHIO OPraHUYECKUX BEIIECTB: TIIMIEPHHA, YKCYCHOM
KUCJIOTBI, HETpeleNbHbIX )KUPOB, TJIIOKO3bl, Kpaxmaia, OeJKOB — B COCTaBE IUILEBBIX
IPOIYKTOB U KOCMETHYECKUX CPEICTB;

BJIaJIeTh IIPAaBUJIAMM M IpueMaMH 0e30IacHOM paboThl ¢ XUMUYECKUMH BELIECTBAMH U
71a00paTOPHBIM 000PYIOBAHHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU U CMEIIEHUSI XUMUYECKOTO
paBHOBECUS OT PA3IUYHBIX (PAKTOPOB C LENBIO ONpPEACNICHHUs] ONTUMAJIbHBIX YCIOBUMH
MPOTEKaHHUsI XUMUYECKUX IPOLIECCOB;

IPUBOAMUTE IPUMEPBI IHIPOJIH3a COJIeH B TOBCETHEBHOM KU3HU YEIOBEKA,;

IPUBOJAUTH HPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEakUuil B MpPUPOJE,
IIPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEEATEIbHOCTH OPraHU3MOB;

IPUBOJAUTH MPHUMEPbl XMMHUYECKMX pPEaKLUUH, pPaCKpbIBAIOUIMX OOLIMEe XUMHYECKUE
CBOMCTBA MPOCTBIX BELUIECTB — METAJIJIOB U HEMETAJLIOB;

IPOBOJIUTh PAacyeThl HA HAXOXAECHUE MOJEKYISIpHOH (opMyssl yrieBojopoaa o
IIPOJYKTaM CTOPAaHHS M IO €ro OTHOCUTEIBHOM IUIOTHOCTH M MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOSIINX B €70 COCTaB;

BJIQJIeTh NpaBUJIaMH O€30MacHOro OOpalleHHs C €JKUMH, TOPIOUYUMH U TOKCHUYHBIMH
BEIIECTBAMHU, CPEJICTBAMU OBITOBOM XUMMUU;

OCYIIECTBIIATh MOMCK XWMHUYECKON HH(pOpMalMU IO Ha3BaHUIM, HJIEHTH(UKaTOpam,
CTPYKTYpPHBIM (hOpMyJiaM BEIECTB;

KPUTHUYECKH  OLIEHMBAaThb W  HMHTEPNPETUPOBATH  XUMHUUYECKYI0  HMH(popmaiuio,
COJIepKAIyIOCs B COOOILIEHUSIX CPEICTB MaccoBoi MH(popmaluu, pecypcax MHTepHeTa,



Hay4HO-IIOIYJISIPHBIX CTaThbsX C TOYKM 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B
LEJIAX BBISBJICHUS OIIMOOYHBIX CY)KACHUN U (OPMUPOBAHUS COOCTBEHHOH MO3UIINH;

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

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0JIOYUI0 OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DMANAX ee PA3GUMUsL;

®  UCNONB308AMb MeMOObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKmMOo8 U Y4eOHO-
UCCIe008amMenbCKUX — 3a0a4 N0 U3VYEHUI0  C8OUCM8,  CHnocob08  NONyueHus U
PACNO3HABAHUSL OPCAHUYECKUX BeU eCNE,

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

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

®  YCMAHABIUBAMb G3AUMOCEA3U MeXHCOY akmamu u meopuetl, NPUYUHOL U CLedCmEUuem
npu amanause npooIeMHbIX CUmyayull U 0O0CHOBAHUU NPUHUMAEMBIX PeuleHUll Ha OCHO8e
XUMUYECKUX 3HAHUIL.

JIN4YHOCTHBIE Pe3yJIbTAThI OTPAKAIT ChOPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:

1. TIaTpHOTHYECKOTr0 BOCTIUTAHUS

LIEJIOCTHOTO OTHOIIECHHS K OTEYECTBEHHOMY, KYJIbTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY
HACJIEIUI0, MOHUMAHMUS 3HAYCHHS MATEMATHYECKOW HAyKh B IKU3HU COBPEMEHHOTO
oOmiecTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOW HMHGPOpMAIMEH O TMepeIoBBIX
JOCTHMKEHHSIX U OTKPBITUSIX ~ MHUPOBOM M OTEYECTBEHHOM  MaTEeMAaTHKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2. I'paxaaHCcKOro BOCIHMTAHMS M HPABCTBEHHOI0 BOCIHMTAHUA JETEH Ha OCHOBE
POCCHMCKHUX TPATUIIMOHHBIX IEHHOCTEH

MPEJICTaBJICHUs O COLUMAJIBbHBIX HOPMax M MpaBUiIaX MEKIUYHOCTHBIX OTHOUICHHHA B
KOJIJIEKTHBE, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM JEATEIHHOCTH IIPU BBHIMTOJIHEHUN
y4eOHBIX, TO3HABATEIbHBIX 3aja4, BBIMOJHEHUU SKCIIEPUMEHTOB, CO3/JaHMH YYCOHBIX
MPOEKTOB, CTPEMJICHUA K B3aMMONOHMMAHHMIO W B3aUMOIIOMOIIM B MPOLECCE 3TOU
y4eOHOM JesATeNbHOCTH: TOTOBHOCTH OIICHHBATh CBOE IOBEIEHUE M TOCTYIKU CBOUX
TOBAapUIIE C NO3MLMKM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYE€TOM OCO3HAHUs
MOCJEACTBUM MOCTYIIKOB.

3. JIyXOBHOr0 ¥ HPABCTBEHHOI'0 BOCIHMTAHUS JIETE Ha OCHOBE POCCHUHCKHUX
TPaIUIIMOHHBIX IIEHHOCTEH

MeJaroruyeckd OpraHM30BAaHHOIO TMpoliecca, B KOTOPOM OOy4arolIMMCs MepelaroTcs
JTyXOBHO-HPABCTBEHHbBIE HOPMBI KU3HH, CO3/IAl0TCS YCIOBUS Il YCBOCHUS U MPUHATHUSA
oOyuaroumMucsi 0a30BbIX HAIMOHATBHBIX IIEHHOCTEH, M1 OCBOEHUS CHUCTEMBI
oOIIIeUYeNIOBeUeCKUX,  KYJIbTYPHBIX, JYXOBHBIX W  HPAaBCTBEHHBIX  IIEHHOCTEH
MHOTOHALMOHAIBHOrO Hapoaa Poccuiickon denepaunu;

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

CIIOCOOHOCTH BOCIIPHUATHS U TIPABUIBLHOTO MOHUMAHUS MPEKPACHOTO B JEHCTBUTENBHOCTH U
B HCKYCCTBE, BOCHUTAHUS 3CTETUYECKUX UYBCTB, CYXICHHH, BKYCOB, a TaKxke
CIIOCOOHOCTH M MOTPEeOHOCTH Y4acTBOBATh B CO3JAHHUU MPEKPACHOTO B UCKYCCTBE U B
JKM3HU,

5. Homyasipu3anum HAYYHBIX 3HAHUI cpeAu AeTell (HeHHOCTH HAYYHOI' 0 MO3HAHMSA)

MHPOBO33PEHUECKUX MPEACTABICHUM COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTH
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HAayKd ¥ COCTABIIIOUIMX OCHOBY JUIS MOHMMAaHUs CYITHOCTHM HAyYHOW KapTUHBI MUPA;
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS IPHPOJIBI, B3aUMOCBS3SIX
YeJIoBeKa ¢ MPUPOJHOM Cpesioid, 0 PoJIM IpeAMEeTa B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJYYCHHWE HOBBIX 3HAHUHM IO TMpEIMETY,
HEOOXOAUMBIX JUTsl 00BSICHEHUS HAOII0TaeMbIX TIPOLIECCOB U SIBIICHHIA;

MO3HABATEIbHON M MH(POPMALMOHHOW KYIBTYpPBI, B TOM YHCIIC HABBIKOB CaMOCTOSTEIHHOM
paboTHI ¢ y4eOHBIMU TEKCTAMHM, CIIPABOYHOH JUTEPATypPOU, JOCTYITHBIMH TEXHHYECKUMHU
cpeacTBaMu MHPOPMAMOHHBIX TEXHOJIOTHH;

MHTEepeca K OOYYEHHIO M IMO3HAHMIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa30BaHUIO, HCCIEOBATENBCKON JIEATENTPHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpPaBJICHHOCTU M YPOBHS OOyUSHHSI B TAJIbHEHIIIEM;

6. ®u3nyecKkoro BOCMUTAHUSA U GOPMHUPOBAHUS KYJILTYPHI 310POBbS

Oco3HaHus IEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3/I0pOBBIA 00pa3 >KM3HM, OCO3HAHUS TOCIIEACTBUN M HEMPHUSATHS BPEIHBIX MPHUBHIYEK,
HE0OX0IMMOCTH COOIOACHUSI TPaBUIJI 0€30IIaCHOCTH B OBITY M peanbHOMN )KU3HHU;

7. TpyaoBoro BoCHHUTAHUSA U MPOGeCCHOHATLHOI0 cCaMOooNpeaeIeHusl

KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 0OLIECTBEHHO TIOJIE3HOM, y4eOHO-
WCCIIEIOBATENILCKOM, TBOPUECKOW ¥ JAPYrHMX BHIAX JEATEIBHOCTH; WHTepeca K
MPAaKTUIECKOMY H3YYEHHIO Tpodeccuii W Tpylda pPa3IMYHOTO pojJa, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHHUs TPEAMETHBIX 3HAHHI, OCO3HAHHOTO BHIOOpA WHIMBHIYaTbHOMN
TPAaeKTOPUU TPOJOJDKEHHUS] O00pa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIOCOOHOCTH K MPEIMETY, 0OIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEN;

8. DJkoJioru4eckoro BoCUTAHUSA

9KOJIOTMYECKU LEJIECO00Pa3HOTO OTHOIICHHS K MPHPOJIE KaK MCTOYHHKY JKM3HM Ha 3emie,
OCHOBE €€ CYIIEeCTBOBAHUS, IMOHMMAHMS LIEHHOCTH 3/I0pPOBOrO M Oe3omacHoro oOpasa
’KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (H3MYECKOMY M INCHXHYECKOMY
30POBBIO, OCO3HAHMS LEHHOCTH COONIOACHUS TpaBHi OE30IIacHOTO TOBEACHHS IPH
paboTe ¢ BemecTBaMHy, a TAaKKe B CUTYallUsIX, YTPOKAIOIINX 3/I0POBBIO M )KHU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, IOJy4aeMble NMPH H3yYeHUH IpeaMeTa, Ui peIleHHS
3a7a4, CBA3AHHBIX C OKpPYXAaloWed MNPHUPOIHON cpenod, TOBBIMICHUS YPOBHS
9KOJIOTMYECKOH KYJIBTYpPbI, OCO3HAHHS III00AIBHOTO XapakTepa IKOJIOTHYECKUX MpodIeM
U TIyTeH UX PeIeHUs MOCPEICTBOM METOJIOB IIPEIMETa;

9KOJIOTMYECKOTO  MBIIUICHHUS, YMEHHS pYKOBOJCTBOBATHCS KM B II03HABATEIHHOM,
KOMMYHUKAaTHBHOM ¥ COLIMAIBHOM MTPAKTHKE.

Coaepikanue y4eOHOr0 npeaMera
10 kaace (344; 14. B Henen0)

Teopusi XMMH4YECKOr0 CTPOEHHMSI OpraHuveckux coeauHeHuii. IIpupoma xummYeckux
CBA3eH

Opranunueckue BemectBa. llosiBaeHue u pa3BUTHE OPraHWYECKOM XUMHUU Kak HayKH.
XHUMHUYECKOE CTPOCHHE KakK IMOPSAOK COEIMHEHHUS AaTOMOB B MOJIEKYJE COTJIACHO WX
BAJICHTHOCTU. (OCHOBHBIE TIOJIOKEHHS TEOPUM XMMHYECKOIO CTPOEHHMS OPraHMYeCKHX
coenquHeHuil A.M. byrnepoBa. YTiaepoaHBIN CKeIeT OpraHndeckol MouieKynbl. KpaTHOCTb
XMMHMUYECKON CBA3H. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepus u uszomepsl. [lonsarue o ¢dyHkumoHampHoOi rpymme. ITpunnuns! kinaccudukanuu
OpraHMYeCcKUX coenuHeHui. CucreMarndeckas MEXIyHApoJHas HOMEHKJIAaTypa W HPUHLUIIBI
00pa30BaHuUs Ha3BAHUN OPraHUUECKUX COEUHEHUH.
MecTo u 3HaueHHE OPraHUYECKON XMMUHU B CUCTEME ECTECTBEHHBIX HAYK.
Yraesoaopoasl

[Ipenenbuble yrieBoaopoasl (ayikanbl). Cmpoenue monekynivl memana. I'oMOIOrn4ecKuit
psan ankaHoB. 'omosorn. MexayHapoJHasi HOMEHKJIATypa OpraHMYECKUX BewlecTB. M3oMepus
YIJIEPOJHOrO CKejleTa. 3aKOHOMEPHOCTH W3MEHEHHs (HU3MYECKUX CBOMCTB. XUMHUYECKHE
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CBOWCTBa (Ha TMpUMEpe MeTaHa M H3TaHa): peakuuu 3aMenieHus (TaJoTeHUPOBAHUE),
JNETUPUPOBAHUS KaK CIOCOOBI MOJYYEHHs] BaXKHEUIINX COEIMHEHUI B OPraHUYECKOM CHUHTE3E.
l'openne MeraHa Kak OJWH M3 OCHOBHBIX MCTOYHHMKOB TeIJIa B MPOMBIIUICHHOCTH U OBITY,
uzomepuszayuu ankamos. ILlennvie peaxyuu. CeoO00Hble palduxanvi. I anocenonpouzgoouvie
anxanos. HaxoxieHue B IpUpoJie U IPUMEHEHHE AKaHOB.

Kpatnsie cBs3u. HenpenenbHbie yrieBonopoabl. AlkeHbl. Cmpoenue MOneKynvl dmuniend. sp—
T'ubpuouzayua.I'omonoruueckuii psja ankenoB. Homenknarypa. M3oMepust yriiepoJHOro cKeneTa
U TIOJIO)KEHUSI KpaTHOM CBsI3W B MoJieKysle. XUMHMUYECKUE CBOMCTBA (HAa MpUMEpPE STUIICHA):
peakuuu MIPUCOEAUHEHUS (rajoreHupoBaHue, euopuposanue, rUjpaTanus,
2uodpozanozeHuposanue)  Kak  crnocod  moiydeHHs — (PYHKIMOHAIBHBIX  IPOM3BOJHBIX
YIIEBOAOPOJOB, Tropenus./Ipasuno Maprosnukosa. Bwicokomonekynsipuvie  cOeOUHEHUs.
Kauecmeennvie peaxyuu na oeounyro cea3v. Ilonmumepusanusi STUIEHa Kak OCHOBHOE
HaIpaBJIEHUE €r0 WCIOJb30BaHus. [l0IMATHUIIEH KaK KPYTHOTOHHAXKHBIA MPOAYKT XUMUYECKOTO
npou3BoJicTBa. [I[puMeHeHme aTuieHa.

Ankaauensl U kayuyku. lloHstue o0 ankaaMeHax Kak yrieBOAOpOJax C JABYMS JBOMHBIMU
cBsa3simu. [lomumepuzanus quBuHWIa (OyragueHa-1,3) kak cnocod MosydeHuss CUHTETHYECKOTO
Kayuyka.Azonpen  (2-memunoymaouen-1,3). HaTypanbHbIi ¥ CHHTETUYECKUM KaydyKH.
Bynkanuzanus kayuyka. Pesuna. [Ipumenenue kaydyka U pe3uHbl. Conpsowcénnbvle 080UHbIe
ceazu. llomyyenue u xumuueckue ceolicmeéa —ankaouenos. Peaxyuu npucoedunenus
(eanoeeHuposanus) u NOIUMEPUIAYUU ATKAOUEHOB.

AnkuHbl. AuetwneH (3TMH) W ero romojoru. Cmpoenue MONeKyIvbl — ayemuiieHd.
I'omonornuecknii psa anknHoB. Homenknatypa. M3oMepus yriiepogHOro CKejleTa v MOJIOKEHUS
KpaTHOM CBSI3M B MoJIeKyne. Meowcknaccosas uzomepus. sp-Iubpuouzayus. XUAMHUUECKHE
CBOWcTBa (Ha TIpUMEpe  aleTWJICHA): pEaKIud NPHUCOCIUHEHUsS (TrajJoreHUpOBaHHE,
2uopuposanue, TUIPATALUL, 2UOPO2ANO2eHUPOBaHUe) KaK CHOCO0 MOJydeHHsS IMOJUMEPOB H
JIpYrUX TMOJE3HBIX MPOIYKTOB. ['OpeHue ameTuneHa KaK HCTOYHUK BBICOKOTEMIIEPATypHOTO
IJIAMEHHU JUTsl CBApKU U pe3Ku MeTauioB. [IpuMmenenue areruneHa.

Ionamue o yuxnoankauax.

ApeHbl (apomaTHuUecKue YIJIeBOJOpPOAbI). beH305 Kak NpeacTaBUTENh apoOMaTHYECKHX
yriaeBoaopoaoB. Cmpoenue monekynvt 6eH301a. XUMUUECKUE CBOMCTBA: PEaKIMM 3aMelleHus
(rajoreHupoBaHuE) Kak CHoco0 TMOJMYYeHHUS XUMUYECKUX CpPEICTB 3alllUThl PACTEHUH,
MpUCOeIMHEeHHs (TUAPUPOBAHME) KaK JOKa3aTelIbCTBO HEIpEeeIbHOr0 Xapakrepa OeH3o0.ia.
Peaknuss ropenms.Tonyon. Hzomepus 3amecmumeneti.llpumenenne Oenzomna. [lecmuyuobl.
I'enemuueckasn c6:a36 aperHos ¢ OpyeuMu yeieeo000pooamu.

Ilpupoonvie ucmounuxu yene8o0opooos. Ilpupoomsiii ea3. Hegmo. Ilonymmuvie
Hepmanvle 2asvl. Kamennwvii  yeono. Ilepepabomka  negpmu. Ilepeconxa  negpmu.
Pexmugpuxayuonnas kononna. bBenzun. Jluepoun. Kepocun. Kpexune Heghmenpodykmos.
Tepmuueckuii u kamanumuyeckuti kpexureu. Iluponus3.

Kuciopoaconep:kauue opranudeckne coeJuHeHus.

Kucnopoacoaepxamue opraHnudyeckue coenuHeHus. OJHOATOMHBIE IpEJeNIbHbIE CIUPTHI.
Knaccugukanus, HOMEHKIATypa, U30MEpUs CIMPTOB. METaHON M 3TaHOJ] Kak MpeICTaBUTENN
IpeeNbHBIX OJTHOATOMHBIX CIIUPTOB./IepuyHulii, 6MOPUUHbBIL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas céasp. XuMudeckue CBOWCTBa (Ha MpUMepe METaHOJa U ITAHOJIA): B3aUMO/IEHCTBHE
C HaTpHMeM KakK CI0CO0  YCTAQHOBJIEHMS HaJIM4YUsl TUAPOKCOTPYIIBI, peakuus C
rajloreHOBOIOPOJIaMH  KaK CIOCO0 MOJY4YEeHHUs pacTBOpHUTENed, Aeruaparanus Kak crnoco0
MOJIydeHUs1 JTUJIeHa. Peakuus TOpeHUs: CHOUPTHl Kak TomiuBo.Cnupmosoe 6poodiceHue.
Depmenmul. Boodopoouvie ceasu. llpumeHeHue wmeraHona U d3TaHojda. Dusnonorumueckoe
JeMCTBYE METAHOJIa ¥ 3TAHOJIa HA OPTaHU3M YENIOBEKA. AIKO20IUIM.

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



JUI pacliOo3HaBaHUS TJIMLEPUHA B COCTaBE KOCMETUUYECKUX cpeAcTB. IIpakTnueckoe npuMeHeHue
STWJIEHIJIMKOJIS U INIMLEPUHA.

®enois. ApomaTtrueckue cnupThl.CTpoeHHe MOJEKYNbl (eHoNa. BzaumHoe enusHue amomos
Mmonexyne ¢henona. Xumuueckue ceolucmea. 63aumMooelicmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peaxyus Ha ¢heHoL.

[Ipumenenue denoua.

Kap6ouunbnsle coequnenust. KapoonunabHast rpynna. AiabAeruaHas rpynmna. AjibJerusl.
Keronsl. U3omepust u HomeHknarypa. [lonyuenue u xumuueckue ceoucmea aivoe2uoos. Peaxyuu
OKUCTeHUsl U npucoedutenus aivoe2udos. Merananb ((popManbaerua) U dTaHAb (aleTaabIeTH )
KaK IPEICTaBUTENN IpeNeibHbIX albJeruoB. KauecTBeHHbIE peakuMM Ha KapOOHWIIBHYIO
rpyniny (peakuus «cepeOpsHOro 3epkaiay, B3aumojeicTBue ¢ ruapokcuaoM meau (II)) m ux
MIPUMEHEHHE ISl OOHAPY)KEHUSI TIPENETbHbIX albJCTUIOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anpaeruaoB. [I[puMenenne popManpaeruia u aneraibIerua.

KapGonossie kucnotsl. Kapboxcunvuas epynna (kapbokcoepynna). Mzomepus u Homenkiamypa
Kapbonoevix  kucnom. OIHOOCHOBHBIE Ipe/eibHbIE KAapOOHOBBIE KHUCIOTHL. [lonyuenue
OOHOOCHOBHBIX NPeOeNbHblX KapOOHOBbIX Kuciom YKCyCHas KHUCIIOTa KakK IpeICTaBUTEIb
MpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XHWMHYECKHE CBOHCTBAa (Ha MpuUMepe
YKCYCHOM KHUCJIOTBI): PEaKIMH C METaJUIaMH, OCHOBHBIMU OKCHJaMU, OCHOBAaHUSIMU M COJIIMU
KaK TOJTBEP)KJIEHUE CXOJACTBA C HEOPraHMYECKMMM KHUCJIOTaMH. Peakius sTepuHUKanuu Kak
croco0 TMoJlydyeHus: CIOXHbBIX 3¢upoB. IlpuMeHeHue ykcycHOM KuCIOTHL. MypaBbuHas
kuciota.Aueratsl. [IpeacraBienre o BHICIINX KapOOHOBBIX KHCIOTAX.

Cnoxwusie >bupbl u xKupbl.Homenxniamypa. IlonydeHue, XUMHUUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus stepuduxanyu. Cnoxnble 3(Quppl Kak MNPOAYKTHl B3aHMMOJIEHCTBHUS
KapOOHOBBIX KHCIJIOT cO ciupTaMHu. [I[puMeHeHne ciokHBIX A(UPOB B MUIIEBON U TapproMepHOH
MPOMBIIITIEHHOCTH. JKHUpBI Kak ClOXHbIE 3GUpPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PacturenbHble W JKMBOTHBIE XUpPBI, MX COCTaB. Pacrmo3HaBaHWe pAacTUTENBHBIX >KHUPOB Ha
OCHOBAaHMHM HX HENpEeNeNbHOro xapakrtepa. [IpumeHenue xupoB. ['mMaponu3 wnM oOmblIEHUE
KHUPOB KaK Cr10cO0 MPOMBIIUICHHOTO TOJYYeHHsI COJIeH BBICIINX KapOOHOBBIX KUCIIOT.

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

YrieBoibl. Knaccudukanus YIJIEBOJIOB. Monocaxapupl. Onueocaxapuowi.
Hucaxapuel. Haxoxxaenue yriieBoJoB B npupoge. [nmoko3a kak anbaeruaocnupt. bpoxkenue
roko3el.  DpykTo3a. Caxapo3a. [luodponuz caxaposwvi. Kpaxman u 1e/UIrono3a Kak

OMOJIOTMYECKHE TOJUMEpPbl. XUMHYECKHEe CBONCTBAa KpaxMaja W IeJUTI0JIO3bl (THAPOJIHU3,
KauyeCTBEHHAas peaklus ¢ HWOJ0M Ha KpaxMmall U ee MpPUMEHEHHE U1 OOHapyXEeHHUs Kpaxmaia B
nponykrax nutaHus). I[lpumeHenwe wu Ouonormyeckas poib yrieBoioB. [lonstue 00
UCKYCCTBEHHBIX  BOJIOKHAX Ha T[pUMepe alleTaTHOrO BOJIOKHA.  Ayemunyennionoza
Knaccugpurayus 6onokon.

Unentudukauss oOpraHUYECKUX COCOUHEHHH. [enemuueckas c6A3b Medcoy Klaccamu
opeaHudeckux coeourerui. TUTIBI XUMUYECKUX PEaKUil B OpraHMYeCKON XUMUHU.

A3oTcoaepKalye OpraHnyecKne CoeAMHeHHsI.

AmuHOKHCIOTH M Oeniku. CocTaB M HOMEHKIATYpa.Amunst. Amunoepynna. Anunun. Ilonyuenue u
Xumuueckue  Ce0olcmea  aHUuIuHA. AMUHOKHCIOTBI Kak  aM(OTEepHble OpraHu4ecKue
coenuHenus. Mzomepus u Homenxnamypa. bunonsapuwiii uon. Ilentuanas cBsa3p. bruonorundeckoe
3HaYeHHE O-aMUHOKUCIOT. OO0macTu MNpUMEHEHHUS aMUHOKUCIOT.Xumuueckue ceolicmed
amunokuciom. Ilenmuowi. Ilonunenmuowi. [7uyun. benkn Kak NpUPOJIHBIE OUOMOIUMEPHI.
CoctaB u cTpoeHue OenKoB. XUMHUYECKHE CBOHCTBa OENKOB: THJIPOJIN3, JACHATYypaIus.
OOHapyxeHue OeIKOB MPH MOMOIM KaueCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpaiienust 6enkos
MUK B opranusme. buonornueckue GyHKIMHN OEKOB.

Azomcooepacawue cemepoyurnuyeckue coedunenus. Ilupuoun. Iuppon. Hupumuoun. Ilypun.
Azomucmule 0OCHOBAHUAL.



HymeuHoeble KUCJoniol. HyK./ZBOmMabl. KOMngeMeHmaprze asomucnivleé OCHOBAHUAL.
Xumus u 300p06b€ yenoeeKda. @apMaKOJZOZM'{€CKa}Z XUMUAL.

Xumusn nonumepos

IHonumepvr. Cmenenv noaumepusayuu. Monomep. Cmpykmypuoe 36eno. Tepmoniacmuunvie
noaumepbi. Cmepeopezynsapnvie nOAUMEDDI. THonusmunen. Ionunponunen.
THonumempagmopsmunen. TepmopeaxmusHvle noaumepsl. Deronoghopmanrboeuonvie cMobl.
Ilnacmmaccol. Denonnacmel. Amunonnacmel. Ilenonnacmol. Ilpupoonviti kayuyk. Pe3zuna.
D6onum. Cunmemuyeckue kaydyku. Cunmemuueckue onoxkua. Kanpon. Jlaecan.

JdemoHcTpanmnu.

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

e OTHOIIIEHHE ATKAHOB K KUCJIOTaM, IleJI0UaM, pacTBOpY NEpMaHTaHaTa Kajius U OpOMHOM
BOJIE.

e Mogenu Monekya romojoroB u wuszomepoB. [lomyueHue aneruneHa KapOUIHBIM
crocoboM. B3aumoseiicTBue aneTusieHa ¢ pacTBOPOM IepMaHraHaTa Kajius U OpoMHOMU
Bosoi. l'opeHue aneruneHa. PasnoxkeHue kaydyka INpH HarpeBaHUM W MCIBITAHHE
MPOJIyKTOB ~ pa3iokeHHs. 3HAKOMCTBO ¢ oOpa3namMu KaydykoB. beHszonm kak
pactBoputenb. ['operue Oenzona. OTHomieHne OeH301a K OpPOMHOM BOJE W PacTBOPY
nepMaHranata kanus. OKHCIIEHHE TOJTyoJia

e PacrBopeHme B aleTOHE Pa3IMYHBIX OPraHUYecKuX BemecTB. OOpas3ipl MOKIIHUX U

YUCTSIIHAX CPEJICTB.

OO6pa3iel TUTacT™Macce,

JlaGopaTopHble ONBITHI.

H3roTtoBieHue Moienel MOJEKY YIieBOA0POJIOB

O3HakomieHHe ¢ 0Opa3iaMu MPOAYKTOB HePTenepepadOTKH

Oxkwucnenne sranona okcuaom meau(I).

PacTBOopeHue rnuneprHa B BoJie M peakius ero ¢ ruapokcugoM meau (I1).

XuMudeckue cBoicTBa (heHoa

Oxkwciienne MeTaHais (dTaHajs) OKCHIOM cepedpa.

Oxkwucnenne metanais (dTaHans) ruapokcuaoM Meau(I1)

PacTBOpUMOCTE JKHPOB, J0Ka3aTeNbCTBO HMX HENPEAEIbHOTO XapakTepa, OMBUICHUE

AKUPOB.

9. CpaBHeHHE CBOMCTB Mblja U CHHTETHUYECKHUX MOIOIIUX CPE/ICTB

10. CBoiicTBa MIHOKO3bI KaK aJbJECTUI0CIUPTA.

11. BzaumopeiicTBHEe caxapo3bl C THAPOKCHIOM KaJIbIIHUS.

12. TlpuroroBiieHHE KpaxMajabHOIO KJIEHCTepa U B3aUMOJICUCTBUE C HOJIO0M.

13. T'maponu3 kpaxmana. O3HakoOMJIEHHE C OOpa3llaMH MPHUPOJHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. IIBeTHBIC peakny Ha OCIKH

XN RN BN =

IIpakTnyeckne padoTsl
1.« [lonmy4yenue 3TuIE€HAa U U3y4€HHE €r0 CBOWCTBY.

2. «IlonmyueHne yKCyCHOM KHUCIOTHI M U3yUEHHE €€ CBOUCTBY.
3. «PemeHne sKCIepUMEHTANIbHBIX 33/1a4 HA PACMO3HABAaHUE OPraHUYECKHUX BEILIECTBY.
4. «Pacnio3HaBaHHUE IJIACTMACC U BOJIOKOH.

11 kaacc (34u; 14. B HEAemno0)
Teopernyeckue 0CHOBbI XMMHUH



Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOCHMSI aroMma. JJEKTPOHHAas
koH(purypamust atoma. OcHogHoe U 8030ydcOeHHble cocmosaHus amomos. Kiaccubukanus
XUMUYECKUX JJIeMEHTOB (s-, p-, d-amemeHTbl). OCOOEHHOCTHM CTPOEHHS HSHEPreTHUYECKUX
ypoBHeld atoMoB d-anmementoB. Ilepmoamyeckas cuctemMa XUMUYECKUX diementoB J[.U.
MenneneeBa. @usnueckuii cMmbica Ilepuoanueckoro 3akona .M. Menneneesa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COEIMHEHUH IO NEpUOAaM U TpyIIaMm.
DNeKTpOHHAas IPUPOJIa XUMUYECKOH CBSI3U. DIEKTPOOTPULIIATENLHOCTh. BUIbI XMMUUECKOH CBA3U
(koBajieHTHasi, HWOHHAs, MeTaJIM4yecKas, BOJOPOAHAs) U MEXaHU3MBl €€ 00pa3oBaHUS.
Kpucmannuueckue u amopgnvle ewjecmea. Tunvi Kpucmaniiuveckux peuiemox (amomuas,
MONEKYNAPHASA, UOHHAS, MEMANIU4ecKds). 3asucumocms QuauUuecKux ceoUCme eeuecmsd om
muna Kpucmainuieckou peutemku. [IJprauHBI MHOr000Opa3us BEIIECTB.

XuMHYecKue peakliuu. ['oMoreHHbie U rereporeHHble peakinu. CKopocTh peakiuu, ee
3aBUCHUMOCTB OT Pa3JIMYHBIX (AaKTOPOB: IPUPO/Ibl PEATUPYIOLINX BELUIECTB, KOHIIEHTPALUH
pearupyrouux BelecTB, TEMIEpaTypbl, IUIOIIA I PEAKIIMOHHONW MOBEPXHOCTH, HAINYHS
KaranuzaTopa. Posib kaTann3aTopoB B MPUPOJIE U MPOMBIIIEHHOM MTpou3BoACTBE. OOpaTUMOCTh
peaknuii. XuUMHUECKOe paBHOBECUE U €0 CMENICHHE 01 IEMCTBUEM pa3INYHbIX (aKTOPOB
(KOHIIEHTpaIs peareHToB WK IPOAYKTOB PEAKINH, JaBICHHUE, TEMIIepaTypa) Ui CO3aHus
ONTUMAJIBHBIX YCIIOBUI MPOTEKAHUsI XMMHUECKUX MPOLIECCOB. Jucnepcuvie cucmemvl. [lonamue
o Koanouoax (3o1u, eenu). Mcmunnvie pacmeopsel. Peakiuu B pacTBOpax 3J1€KTPOJIUTOB.pH
pacTBOpa Kak MoKa3areslb KUCJIOTHOCTH cpeabl. [ uaponus coseil. 3HaueHne ruapomn3a B
Ouos0rNYeckux 0OMeHHBIX npoleccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
MIPHUPO/ie, TPOU3BOJCTBEHHBIX MTPOLIECCaX U KUZHEAESITETbHOCTH OPraHU3MOB.
Heopranunueckasi xumus

Mertamibl. CriocoOb! osrydeHust MeTaiuioB. JIerkue u TspkEnbie MeTallbl. JIerkormmaBkue u
TyroriaBkue Metajuibl. Metamndeckue 35eMeHTsl A- u b-rpynn. Meas. [lunk. Tutan. Xpom.
Kenezo. Hukens. [Inatuna. Crimasel. Jlerupyromue no6asku. YEpHbie meTamnl. [{BeTHBIE
Metaiuibl. YyryH. Ctane. JlerupoBannbie ctaiu. OKCUIbI M TUAPOKCUIBI METaI0B. HeMeTauibl.
[IpocTeie BemecTBa — HemeTawibl. Yriaepoa. Kpemuauii. Azot. ®ochop. Kucnopoa. Cepa.
®top. Xnop. Kucnorusie okcuabl. Kucnopoacoaepsxamme kuciotel. CepHast Kuciaota. A30THast
KHcioTa. Bogopoansle coeIMHEHNS] HEMETAIIOB.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIOB IVIABHBIX U
MOOOYHBIX MOATPYII (Me/b, Kelle30) U HEMETAIUIOB: BOJOPOJA, KUCIOPOAA, TAJIOI€HOB, CEpbl,
azota, ocdopa, yriepona, kpemHus. Koppos3usi MeTamioB: BUJbI KOPPO3UHU, CLIOCOOBI 3aIIUThHI
METAJUIOB OT KOPPO3UU. DIeKmponu3 pacmeopos u pacniagos. llpumenenue snekmponusza 6
NPOMbBLULTIEHHOCTU.

XuMHUA U KU3Hb

Hayunbie MeToapl mo3HaHusi B XxumMuu. Mcrounuku xumudeckoi mHpopmanuu. Ilonck
uHdopMalliK MO Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHbIM ¢opmynam. MopaenupoBaHue
XUMHUYECKUX IMPOLIECCOB W SABICHUM, XUMUYECKUU AHAAU3 U CUHMEe3 KAK METOJbl Hay4yHOI'O
MO3HAHUSL.

Xumus u 310poBke. JlekapcTBa, (hepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[IpoGnembl, CBA3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpeaHble MPUBBHIYKU U
GbakTophl, paspylalne 370poBbe (KypeHHE, YIOTpeOJieHHE ajKoroJisd, HapKOMaHMs).
Panmonansnoe nutanue. Iluwesvle dobasku. OCcHO8bI NUUEBOT XUMUU.

XuMUs B MOBCEAHEBHOW *U3HU. Morolue U uucTsmue cpeacrtsa. Cpedcmea 60pbbvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmsl, uHcekmuyuovl. CpeAacTBa ITUYHOW TUTHEHBI U
kocMeTuku. [IpaBuna GezomacHON pabOThl ¢ €IKUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMHU,
CpeacTBaMu OBITOBON XUMUHU.

XuMHS U CelIbCKOe X03sicTBO. MUHepalbHble M opranndeckue ynoopenus. Cpeactsa
3allUThl PAaCTEHUH.

Xumuss u dHepretuka. [IpupojHble HMCTOYHUKHU YriieBoaopoaoB. Ilpupoansiii u
MOMYTHBIM He(TAHOW ra3pl, UX COCTaB M HcHojb3oBaHue. CoctaB HepTH U ee mepepadoTKa.
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Hedrenponykrel. OkraHoBoe umcino OensuHa. OxpaHa OKpyXKawomed cpeapl mpu
HedTenepepaboTKe M TPAHCHOPTHPOBKE HEPTEHPOAYKTOB. AJIbTEpHATHBHBIE HCTOYHUKHU
SHEpPIruMu.

Xumusi B crpoutenbctBe. llement. beron.llombop onTUManbHBIX CTPOUTEIBHBIX

MaTEepUAJIOB B IPAKTUYECKON JEATEILHOCTH YEIOBEKA.

XUMUS U 3KOJIOTUS. XUMHUYECKOE 3arpsi3HEHNUE OKPYXKAIOIIEeH Cpebl U €ro MOCIEACTBHSL.

Oxpana rugpocdepsl, T0o4BbI, aTMochepsl, GIops! 1 PayHbl OT XUMHUECKOTO 3arps3HEHUS.

JdemoHcTpanmnu.
e Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX U METAUIMYECKUX KPUCTAILUIMUYECKUX

PEWETOK.

Monenu MOJIeKy1 U30MEPOB U TOMOJIOTOB

PaznuuHble TUIIBI XUMUYECKUX PEAKIUil, BUACOOTBITHI [0 OPraHUYEeCKOW XUMHUH.

OO0pa3ipl METAIIOB U UX COSMHEHUH, CIIJIaBOB.

B3anmonericTBre METAIIOB ¢ KUCIOPOJOM, KHUCIIOTAMH, BOJIOM.

Jloka3zaTenbcTBO aM(pOTEPHOCTH AIOMHUHHUS U €r0 THIPOKCHIA.

B3aumopneiictBue Meau u kene3a ¢ KHUCIOPOJOM; B3aMMOJEHCTBHE MEAM M Kele3a C

KHCIIOTaMH (CepHasi, COJIsTHAas).

[Tonyuenue runpokcunoB meau (1) u xpoma (L), okcuga menu.

B3anmonencTBre OKCHIOB U THIPOKCHJIOB METAJUIOB C KHUCJIOTAMM.

Jloxa3zatenbcTBo amboTepHOCcTH coenquHenuit xpoma(1ll)

OO6pa3iel HEMETAIIOB.

Monenu KpUCTaNIMYeCKUX PEeIETOK alMasa U rpaduTa.

[lonyuyenne ammmaka M XJIOPOBOAOPOJA, PAaCTBOPEHHE HUX B BOJE, J0OKA3aTEIbCTBO

KHCIJIOTHO-OCHOBHBIX CBOWCTB 9THX BELIECTB.

e (xMraHue yriii U Cepbl B KUCIOPOZE, ONPENCICHUE XUMUYECKUX CBOMCTB MPOAYKTOB
cropanusi. BzauMmogelcTBMe ¢ MeApl0  KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBJICHHON a30THOM KHUCIIOTHI.

e OO0pa31psl cpeAcTB OBITOBOM XMMHMH, HHCTPYKLMH 110 UX IPUMEHEHHUIO.

JlaGopaTopHble ONBITHI.

N3yuenune BIUSAHKS pa3IMUHbBIX (PAKTOPOB Ha CKOPOCTh XUMHUUYECKHUX PEAKITUN
Ornpenenenre peakiuy Cpeibl YHUBEPCATbHBIM HHIUKATOPOM.

3. T'maponus conei.

N =

IIpakTuyeckue padoTbl
[IpuroToBreHue pacTBOPOB C 3aJaHHOI MOJISIPHOM KOHIIEHTpALIUEH».
2. PemieHue skciepUMEHTaIbHBIX 337124 110 TeMe «MeTalbhy
3.  Pemenue skcriepuMeHTaNIbHBIX  3ajad 1o TeMe «Hemeramsl

—_—

TemaTn4deckoe INIAHUPOBAHHUE:

KonnyecTBo yacoB |OCHOBHBIE HaNpaBICHUS

NQ Pa IEL TEMEL BOCITMTATEILHOMN
n/m SACIEL, TC ABtopckasi | Pabouast |nesrensHOCTH
IIporpaMma | IporpaMma
10 xnace
Teopus XMMUYECKOTO CTPOEHUS OPraHUYECKUX 1,2,5
1. |coennHenuii. [Ipupona XuMu4eckux cBsizen 3 3
2. |YraneBonopoasl 9 9 6,8
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Kucnoponaconepxkaiue OpraHuYecKue 1 1 6, 8
COCJIMHEHUS
A30TcoepKalMe OPraHiueCKHe COETMHEHMS 5 5 4,5,8
XuMUS IOTMMEPOB 1,3,8
Uroro B 10 xnacce: 34 34

11 kaace
[ToBTOpenue kypca xumun 10 xinacca 1 1
Teoperudyeckne 0OCHOBbI XMMHHU 19 19 1,25
Heoprannueckasi xXumus 11 1 4.5.7
Xumus 4 )KU3Hb 3 3 3,68
Wroro B 11 knacce: 34 34

Temaruyeckoe ILIAHUPOBAHME C ONpeaeJeHHeM OCHOBHLIX BWIOB V4YeOHOH

ACATCJIBbHOCTHU

Tembl, BXOASAIIHE B
JaHHBIN pa3aen

OcHoOBHOE coep:KaHue
1o TeMam

XapakTepucTHKa OCHOBHBIX BU/10B
AeATeJHLHOCTH YYeHUKA (HA YPOBHe
Y4eOHBbIX J1eiiCTBHI)

10 xkaace

Teopusi XMMH4YECKOT0 CTPOEHHsI OpraHnyeckux coequHennii. [Ipupoaa xumudyeckux cesasei. (3 9)

OpraHI/I‘{eCKI/Ie BCIICCTBA.
Ilossnenue u Pa3BUTHUE
OpraHI/I‘IeCKOﬁ XMMHHN  KakK

HayKH. XUMHYECKOe
CTpO€HHE  KaKk  MOPSNOK
COCIMHEHUS aTOMOB B
MOJIEKYJIE ~ COIJIACHO  HUX
BAJICHTHOCTH. OcHoBHbIE
II0JIO’KEHHUS TEOpUU
XHUMHUYECKOTO CTPOCHHUS
OPraHMYECKUX  COCOUHEHMU
A.M. byrneposa.YraepoaHbl

A CKeleT  OpraHu4yecKou
MOJIEKYJIBI. KpatHocts
XUMHUYECKON CBS3H.
3aBUCUMOCTh CBOMCTB
BEIIECTB OT XHUMHYECKOTO
CTPOEHHUS MOJIEKYJI.
N3omepuss ©u  U30MEpBL.

[Tonsitue o pyHKIMOHATBEHON
rpyIIe. [TpuHIMIBI
KJ1accu(UKaun

1.Ilpeamer opraHuYeCcKO XUMUHU.
Teopust XuMHUYECKOTO CTPOCHUS
OpraHUYECKUX BEIECTB.
OcHOBHBIE TIOJIOKEHUS TEOPUH
XUMHYECKOTO CTPOCHUS
OpPraHUYECKUX COCAMHEHUN
A.M. byrneposa.

2. CocTosiHME 3JIEKTPOHOB B
aToMme. DIEKTPOHHAs IPUPoIa
XMUMHYECKUX CBSI3EH B
OpPraHUYECKUX COCAMHECHUSX.

3. Knaccudwukanus coennHeHu
OpPraHUYEeCKHUX.
Jemoncrpanuu. O6pasisi
OpPraHUYECKUX BEUIECTB U
MarepuanoB. Moaenu MoJeKy
OPraHUYECKUX BEUIECTB

OOBACHSATD, MOYEMY OPTAaHUUYECKYIO
XUMUIO BBIJICTUIIN B OTICIBHBIN pa3zel
xumun.IlepednciisiTh OCHOBHBIE
MIPEANMOCHUIKA BOSHUKHOBEHHUS TEOPHUH
XUMHUYECKOTO CTpoeHUs. Pasnuuate Tpu
OCHOBHBIX THIIA YTJIEPOIHOTO CKeJeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIA U
HUKIMYecKuil. OnpenensiTh HATM4YUe
aTOMOB yIJIepo/ia, BOJOPOJa U XJIopa B
OpraHnYecKux BemlecTax.Paznmnuars
MOHATHUS «JIEKTPOHHAsE 000JI09Ka» U
«OIEKTpOHHAas opouTaney. M300paxkaTh
AIIEKTPOHHBIE KOHPUTYpaAITTT
aTOMOBDJIEMEHTOB 1-T0 U 2-r0
MEPUOJIOB C TTIOMOIIBIO NIEKTPOHHBIX U
rpaduuecKux IMEKTPOHHBIX
bopMyn.OO0BACHATE MEXaHU3M
o0Opa3oBaHus 1 0COOEHHOCTHU G- U T-
cBszeil. OrnpenensTh MPUHAAIE)KHOCTh
OpPraHMYECKOTO BEIIECTBA K TOMY WU
WHOMY KJIACCy MO CTPYKTYpPHOI

dopmyne
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OPraHUYEeCKUX COCIAMHEHUM.
Cucremaruueckas

MEXKIYHAapOHAs

HOMEHKJIaTypa W TPUHIIUIIBI
oOpa3oBaHus Ha3BaHUU
OPraHUYEeCKUX COCIMHEHUM.
Mecrto u 3HA4YCHUE
OpPraHM4YeCKOM  XHUMHUH B

CUCTCMC CCTCCTBCHHLIX HAYK.

2. Yraesoaopoasbi (9 4)

2.1. IlpenenbHble yriaeBoAOPObl — alKaHbI (2 1)

[IpenenbHbIe yriaeBOa0pOABI
(ankanbl). Bo3Oyxxnéunoe
COCTOSIHUE aToMa YIiepoja.
I'uOpuan3anmst aTOMHBIX
opOutaneit. 'omosoru.
I'omonornueckast pa3HOCTb.
['omonornueckut ps.
MexnyHapoaHas
HOMEHKJIaTypa OPTaHHYECKHIX
BeniecT. M3oMepust
YTIEPOTHOTO

ckeisera. Peaknuu 3amenienus
(ramorenupoBaHue),
JeTUPUPOBaHHUS,
M30MEpH3aIUH AJTKaHOB.
LlenHblie peakuuu.
CBOOOIHBIE PaIUKAIIBI.
lManorenonpoun3BoaHbIC

4. DNEKTpOHHOE |
MPOCTPAHCTBEHHOE CTPOCHHUE
ankKaHoB. [ oMosI0rM ¥ U30MeEphI
AJIKaHOB.

5. Metan — npocreimii
MPEACTaBUTENh ATKAHOB.
Hdemoncrpauuu. OTHONIEHHE
QJKaHOB K KHCJIOTaM, IIeI0Yam
pacTBoOpy IepMaHTaHaTa Kajaus U
OpOMHOM BOJIE.

JlaGopaTopHbIi ONBIT.
H3rotoBnenue Moienen MOJIeKyn
yIJI€BOI0POJIOB

aJIKaHOB

OOBSACHATH MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKY aJIKaHOB HAa OCHOBE
NpEJICTaBICHUH O rUOpUAN3aIN
opOuranei atoma
yriepoja.3roraBnuBaTs MOJEIN
MOJIEKYJI aJIKaHOB,
PYKOBOJICTBYSAChTEOpUENH XUMHUYECKOTO
CTPOEHUS OPraHUYECKUX

Benrects. OTINYaThL TOMOJIOTH OT
nzomepoB.HazbIBaTh ajikaHbl MO
MEXKIYHAPOJHON HOMEHKIIATYpeE.
CocTaBisaTh ypaBHEHUS XUMHUECKUX
peaKkuii, XapakTepHU3yIOIINX
XMUMHYECKHUE CBOMCTBA METaHA U
eroromosioros. Pemars pacuérHeie
3aJ]a41 Ha BBIBOJ (DOPMYJIBI
OpraHNYecKOro BellecTBa

2.2. HenpezaenbHbIE YriIeBOI0D

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

(4 4)

Kpathsie cBs3u.
Henpenenbueie
yrIAeBOAOPOIbL. AJKEHEI. Sp -
I'uGpunuzanus. OteH
(aTHIICH).
N3omepusnonosxeHus
JIBOMHOM
csi3u.IIpocTpancTBeHHAS
nzomepusi(crepeo-
nzomepusi).Peakumu
MIPUCOCTMHEHHS
(ruapupoBaHue,
raJIoreHUPOBAHUE,
TUpaTalms ),0KUCICHUS U
MOJIMMEPHU3AIIUH AIKEHOB.
BricokomonekymnsipHbie

6. HempenenbHble yriieBOJOPOIBL.
AJIKEHBI: CTPOEHUE MOJIEKYI,
TOMOJIOTHSI 1 H30MEPHSL.

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

8. AnkagueHsl.

9. ALICTUJICH U €r0 TOMOJIOTH.
demoncrpauunu. Monaenu
MOJIEKYJ TOMOJIOTOB U U30MEPOB.
[Tonyyenue aneruneHa
KapOUIHBIM CIIOCOOOM.
BzaumogelicTBue amneTuiieHa ¢
pacTBOpPOM MEepMaHraHaTa Kalus
u 6poMHoii Bosoil. ['openue
aneruieHa. PaznoxxeHnue kayuyka

COCAMHCHUS. KauecrBeHHEIC

IIpH HarpCBaHMu U UCIILITAHUC

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ATUIICHA Ha
OCHOBE TPEJICTABIICHUHN O
rUOpHUIN3aIMY aTOMHBIX OpOUTANICH
yraepoaa.M300paxkaTeCTpyKTypHBIE()O
PMYJIBIaJIKEHOBUUX U30MEPOB,
HA3bIBATh AIKEHBI 0 MEXTYHAPOIHOMN
HOMEHKJIaType, COCTaBIATh (GOPMYIIbI
aJIKEHOB 110 UX Ha3BaHMIM.
CocTaBisTh YpaBHEHUS XUMHUECKUX
peaxiuii, XapaKTepu3yIoIInX
XMMHUYECKHE CBOICTBA aJIKEHOB.
ITomyuats 3THIIeH. JlOKa3bIBaTh
HENPEeeIbHBIN XapaKkTep dTHIICHA C
MOMOIIBI0 KAYECTBEHHON PEeaKIiy Ha
KpaTHbIe CBs3U. COCTaBISITh YPAaBHEHUS
XUMHYECKUX PeaKIInid,
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peakuuu Ha ABOMHYIO

CBSI3b. AJIKQJIUEHBI (JIUEHOBbBIC
yriaeBoaoposl). JuBunun
(6yranmuen-1,3). Uzomnpen (2-
MetunoOyraaues-1,3).
Cornpsik€HHBIE TBOMHbBIC
cBs3U. Peakiun
MIPUCOECAMHEHUS
(ramoreHupoBaHus) U
MOJIMMEPHU3aLUU
aJIKa/Ine€HOB. AlIeTUJIEH
(atuH). MexkiaccoBast
U30MepHsl. Sp-
['ubpuau3ausaIIeKTPOHHBIX
opOutaneii. Peakuun
MIPUCOEANHEHUS, OKUCITICHHS
Y TIOJTUMEPU3AIIUN AJTKHHOB

HPOJIYKTOB Pa3ioKEHHS.
3HaKOMCTBO C 0Opa3amu
Kay4yKOB

XapaKTEPU3YIOLUX HETPEIEIbHbII
xapakTep ankaaueHoB. OOBICHATH Sp-
rUOpUAN3ALUIO U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI allETHIICHA,
Ha3bIBaTh TOMOJIOTH alleTUJIEHA I10
MEKyHapOAHOW HOMEHKIIAType,
COCTaBJIATh YPAaBHEHHUSI PEAKIIUH,
XaApPAKTCPUIYIOIIUX XUMHUYCCKUC
CBOMCTBA alleTWIIEHA

2.3. Apensl (apomaTuueckue yriesoaopoisl) (1 1)

ApeHbl (apomMaTHUECKHE
yraeBoaoposl). benzou.
benzonbHOE KOIBIO. TONTyOI.
N3omepus

3amecTtuTenei. Peakunun
3aMeleHus
(rasmmoreHnpoBaHUE,
HUTPOBAHHUE), OKUCICHUS U
MIPUCOETMHEHHS] apEHOB.
Ilecturmnel. I'eneTuueckas
CBSI3b APEHOB C JPYTUMU
YTI€BOAOPOIaMU

10. ben3on 1 €ero roMoJIOTH.
CBoiicTBa OeH301a U €ro
TOMOJIOTOB.
JdemoncTpaumnu. beH3on kak

pactBoputenb. ['opeHre OeH3oa.

OTtHomeHne 6eH30J1a K OpOMHOM
BOJIC M paCTBOPY ITEpMaHTaHaTa
kaust. OKHUCIICHUE TOJTyoJ1a

OOBSACHATD IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI O€H30171a.

N3o00paxkaTs CTpyKTypHYIO (hopMyIry
OeH301a IBYMS CIIOCOOaMHU.
OO0OBACHATD, KaK CBOMCTBA OEH301a
00YCJIOBJICHBI CTPOCHHEM €TO
MOJIEKYIBI.

CocCTaBiATh YpaBHEHUS PEAKIUT,
XapaKTePU3YIOIINX XUMHUYECKUE
CBOICTBa O€H301a U ero TOMOJIOTOB

2.4. [IpupogHbie ICTOYHUKH | ITepepadboTKa yriieBoI0poI0B (2 )

[Ipuponansrii ra3. Heds.
[TonyrHbie HE(TAHBIE Ta3bl.
Kamennslit yroJs.
[Teperonka HedTH.
Pextuduxanmonnas
KonoHHa. ben3un. JIurpoun.
Kepocun. Kpekunr
HepTenpoaykroB. [Tuponus

11. ITpupoiHbIE HCTOYHUKHU
yraeBoaopoaoB. [lepepaboTka
HeTH.

12. KonrpoJsbHasi padora 1 o
TeMaM «Teopusi XUMHUYECKOTO
CTPOEHUS OPTaHUYECKIX

COCTMHEHUI», «YTIEBOIOPOIBD».

JlaGopaTOpHBIH ONBIT.
O3zHakomIieHHe ¢ 0Opa3laMu
IPOIYKTOB HedTenepepaboTku

XapakTepHu30BaTh COCTaB MPUPOTHOTO
ra3a ¥ MOIMyTHBIX He()TIHBIX Ta30B.
XapakTepu30BaTh CIIOCOOBI
nepepabotku HedhTu. OOBACHATH
oTinuure OeH3WHA MPSIMOH MTePErOHKU
OTKPEKUHT-0CH3HHA.

3. Kucaopoacoaep:xammue oprannyeckue coequenus (11 1)

3.1. Criuptel 1 peHonsl (3 u)

Kucnopoacoaepxarime
OpraHUYeCKUe COCAMHCHHS.
O/IHOATOMHBIE MPEICIIbHBIC
cupThl. DYHKIMOHATBHAS

13. OgHOaTOMHBIE NPEAETIBHBIE
CIHPTHI.

[Momy4yenue, XuMHUYECKHE
CBOICTBA M MPUMEHEHHE

N306paxats 0011y10 hopMyiTy
OJIHOATOMHBIX NPEIENbHbIX
cnupToB.OOBACHATH 0Opa3oBaHUe
BOJIOPOJIHOM CBSI3U M €€ BIIMSIHUE HA
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rpymnmna cuupToB. MeTtanon
(METUNOBBIN CIIUPT). DTAHOI
(3TUJIOBBIN CIIUPT).
IlepBHUYHBII, BTOPUYHBINA U

TPETUYHBIA aTOMBI yriepoaa.

BonoponHas cBs3b.
CrninpToBoe OpoKeHue.
®epmenTsl. BoropoaHsie
CBS3U.
Ankorosm3m.MHoroatomMHsIe
CHUPTHI. DTUIIEHTJIUKOJIb.
I'muuepun. KauectBenHas
peakuys Ha MHOTOaTOMHBIE
cnupThl. DEHOIBL.
ApomaTH4eCcKue CIUPTBHI.
KauectBennas peakuus Ha
dbenon

OJTHOATOMHBIX TIPEIEIbHBIX
CIHPTOB.

14. MHOroaToMHbI€ CIIUPTHI.

15. ®denonbl M apomMaTUYECKUE
CIHPTHI.

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

duznuecKkue CBOMCTBa
cnupToB.COCTaBISITh CTPYKTYpPHBIE
(bopMyIBI CIUPTOB M KX U30MEPOB,
Ha3bIBaTh CIUPTHI [10 MEKIYHAPOTHOU
HOMeHKJIaType.OObSICHATH
3aBUCHMOCTb CBOWCTB CIIMPTOB OT
HaM4us QyHKIMOHATIBHON TPYIIIBI(-
OH).CocTtaBnsTh ypaBHEHHUS] peakLui,
XapaKTEepPU3YIOIINXCBONCTBA CIIUPTOB U
MX IPpUMEHEHUE. XapaKTEepU30BaTh
¢duznoIoruuecKoe IeNCcTBUE METaHOIa
ndTaHosa.CocTaBisATh YpaBHEHHUS
peaKUunii, XapaKTEPU3YIOIINX CBOKWCTBA
MHOTOaTOMHBIX CIIMPTOB, U IPOBOAUTH
KayeCTBEHHYIO PEAKIUIO Ha
MHOTOAaTOMHBIE CIIUPTHL. OOBIACHITH
3aBUCHUMOCTbH CBOMCTB (peHOMa OT
CTPOEHUS €ro MOJIEKYIbl, B3aUMHOE
BJIUSTHUE aTOMOB B MOJIEKYJI€ Ha
npumepe ¢enosa. CocTaBiIsITh
YpaBHEHUS PEAKIIHA,
XapaKTePU3YIOIINX XUMUYECKUE
CBOMCTBa (eHoJIa

3.2. Anpnerujpl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 )

Kapb6onusibHbie cOeTMHEHMUS.
KapOGonunpHas rpynmna.
AnpnieruiHas rpymnma.
Arnpnernapl. KeToHBI.
Peakuuu oxucnenus u
MIPUCOETMHEHUS aJIbJCTUIOB.
KauecTBeHHbIE peakiuy Ha
anpneruisl. KapoboHoseie
kucnotbl. KapOokcuibHas
rpynna (kapOoKcorpyrma).
OAHOOCHOBHBIE MpeiebHbIC
KapOOHOBBIC

KHCTIOTHL. MypaBbHHAs
KHUCTIOTa. YKCYCHasl KHCIIOTA.
Anietatsl

16. KapOoHWIbHBIE COCTMHEHUS
— albAETUbI U KETOHEL.
CBolicTBa U TPUMEHEHUE
aJIbIETUIOB.

17. KapOOHOBBIE KHUCIIOTHI.
XuMHYecKre CBOMCTBA U
MPUMEHEHNE OTHOOCHOBHBIX

MPEACIbHBIX Kap6OHOBI)IX KHCJIIOT.

18. Ilpaxmuueckasn paboma 2
«ITonyyenue u cBOMCTBa
KapOOHOBBIX KUCIOT.
Jdemoncrpanun. PactBopenue B
alleTOHE PA3IMYHBIX
OpraHMYECKUX BEIECTB.
JlaGopaTopHbIe ONbITHI.
Oxucnenne MeTaHanis (dTaHalis)
okcuaoM cepebpa(l). Okucnenue
MeTaHans (ITaHamus)
ruapokcuaoM meau (I1)

CocTaBasaTb pOpMyIIbI H30MEPOB U
TOMOJIOTOB aJIbJAECTH/I0B U HAa3bIBaTh UX
10 MEKIyHapOJIHOW HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCTD CBOMCTB
aJbJIETUIOB OT CTPOCHUS UX
byHKIIMOHAIBHOH Tpymbl. [IpoBOAUTH
KayeCTBEHHbIE PEAKIIMH Ha aJIbJICTH/IbI.
CocCTaBiATh YpaBHEHUS PEAKIUT,
XapaKTEepU3YIOIINX CBOMCTBA
anberu1oB.CocTaBisTh GOPMYIIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KUCJIOT U Ha3bIBaTh UX 1O
MEXIyHApOAHONH HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIMYUS
dbyukumnonansHoi rpymmnsl (-COOH).
CocTaBisITh YypaBHEHUS PEAKLIN,
XapaKTEpHU3YIOUIMX CBOICTBA
KapOoHOBBIX KuCHOT.Ilomydars
YKCYCHYIO KHCIIOTY U JOKa3bIBaTh, YTO
3TO BEIIECTBO OTHOCHUTCS K KIIACcCy
KUCIOT. OT/IMYaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C IIOMOIIIBIO
XUMUYECKUX PEaKIUM.

3.3. Cnoxwuble 3¢upsl. Kupsl (2 4)
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Cnoxusle 3¢upsl. Peakius
srepucukanuu. lenounoi
TUIPOJIU3 CIIOKHOTO dpupa
(ombu1eHHE). JKUpBL.
CuHTeTHYECKHE MOIOLINE
CpexacTBa.

19. CnosxHsie 3pupBHI.

20. XKXupsl. Moromue cpencTsa.
Jdemoncrpanun. O0pasisl
MOIOIIMX M YUCTSIINX CPEJCTB.
JlaGopaTopHbIe ONBITHI.
PactBopuMOCTB %UPOB,
JI0Ka3aTeNbCTBO MX
HEIPENIENBbHOIO XapakTepa,
oMbLIeHHE KUPOoB. CpaBHEHHE
CBOMCTB MblLJIa U CUHTETUUYECKUX
MOIOIUX CPEACTB

CocTaBisaTh ypaBHEHUS pEAKLUI
srepudukanuu. OObICHATH
OMOJIOTUYECKYIO POJIb )KUPOB.
CobumoiaTh ipaBmiia 6€30MacHOTO
00palieHus co cpeCTBAMH OBITOBOM
XUMHHU

3.4. YrneBonsl (3 u)

YrneBoasl. MoHOCaxapubl.
I'mroko3a.
®pykro3a.Onurocaxapupl.
Hucaxapuel. Caxaposa.
[Tomucaxapuasl. Kpaxman.
I'nmukoren. Peakimusa
MOJIMKOHICHCALIHH.
KauectBenHnas peakuus Ha
kpaxmai. Llemtromno3sa.
Anerunmemnmonosa. Knaccud
MKalys BOJIOKOH

21. Yrnesousl. I'moko3a.
Onurocaxapusl. Caxapo3a.
22. Ilonucaxapusl. Kpaxmai.
Iennrono3a.

23. Ilpaxmuueckasn paboma 3
«Pemienne 3kCepuMEHTaIbHBIX
3a/1a4 Ha TOJIyYCHHEH
pacro3HaBaHUE OPraHUIECKUX
BCIIICCTBY.

JlaGopaTopHbIe ONbITHI.
CBOJiCTBA TJIFOKO3BI
KaKaabJACTUIOCTTUPTA.
B3aumoperictBue caxapo3bl C
TUAPOKCHIOM KaJIbIIHSL.
[IpuroroBneHne KpaxmMaiabHOTO
KJIeicTepa U B3aUMOJICUCTBUE C
nonom. ['maponus kpaxmana.
O3HakoMmJyIeHHE C 00pa3aMu
MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTUYECKYIO POJIh
rnoKo3bl. [IpakTHyecku 10Ka3bIBaTh
Hanuyue QyHKIMOHAJIbHBIXTPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBSACHATDH, KaK CBOMCTBA CaXxapo3bl
CBSA3aHbI C HATMYMEM (DYHKIIMOHAIBHBIX
rpynn B €€ MOJIEKYJE, U Ha3bIBaThb
00J1aCTH IPUMEHEHUS
caxapo3bl.COCTABIISTh YPABHEHUS
peaKkui, XapakTepU3yIOIUX CBOMCTBA
caxapo3bl.COCTaBIATh YPAaBHEHHUS
peaKkuii TUAPOJIN3a KpaxMaiia u
MOJIMKOHJECHCALlU MOHOCAXapHI0B.
ITpoBOIUTH KaYECTBEHHYIO PEAKLIUIO HA
Kpaxmanl

4. A3oTcoaep:kaiiue opranndeckue coequHeHus (5 1)

A3zoTcoaepxaiue
OpraHUYECKUe COCTMHEHHUSI.
AMUHBI. AMUHOTpYyNIA.
AHUIUH. AMUHOKHUCIIOTHI.
bunonspueiii HOH.
[Tentunnas (aMmuHast)
rpynna. [lentuanas
(amunHas) cBs3b. [lenTuapl.
IHonunentuasl. I muiuH.
benxu. Ctpykrypa OenkoBoit
MOJIEKYJHI (TIepBUYHAS,
BTOpUYHAS,

TPETUYHAS, Y€TBEPTUUHAS ).
JlenaTypauus U rupoau3
OenkoB. L[BeTHBIC peakiuy Ha
Oenku. A30TcoaeprKalme

24. AMUHEL

25. AMuHOKHCIOTEL. benku.

26. AzoTcoaepxaliue
FeTePOIUKIMYECKUE COCTUHEHUS.
HyxknenHoBbIe KUCTOTBHI.

27. XuMusl ¥ 3I0pOBbE YeJIOBEKa.
28. KonTpoJabHas padora 2 1o
teMaM «Kucnopocoaepxaniie
OPraHUYECKHUE COECAMHEHUS»,
«A30Tcoaepxalire OpraHuuecKie
COCIMHCHUSY.

JlaGopaTopHbIii onbIT. [[BeTHEIE
peakiuu Ha O6enKu

CocCTaBnsATh 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 OMOJOIMUYECKYIO POJIb
0€JIKOB M X MPEBpaIlEHH B
opranusme. [IpoBoNUTE 1IBETHBIE
peakuuu Ha OeJIKH.

OOBACHATH OHMOJOTMYECKYIO POJIb
HYKJICMHOBBIX KHCIIOT.

ITonp30BaThCsl HHCTPYKLUEH K
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reTEPOLUKINYECKUE
coenuHenus. [lupunun.
[Tuppon. IMupumuaus.
[Typun.AzoTuctsie
ocHoBaHus. HykienHoBele
KHUCJIOThL. HykneoTuast.
Komniemenrapusie
A30THUCTBIE
OoCHOBaHUA.PapMaKoIOru4ec
Kasi XUMUsI

JIEKapCTBEHHBIM IIperaparam

5. Xumus nosumepos (6 1)

[Tomumepsl. CrerneHpb
noaumepusanuu. Monomep.
CTpyKTypHOE 3BEHO.
TepMornacTuuHbIC
noymMepbl. CTepeoperysipHbl
€ TIOJIUMEPHI.

[Momusytunen. [TomumponueH.
[Tonurerpadropatuien.Tepm
OpPEAaKTUBHBIE TIOJUMEPHI.
denostohopmabIeTHIHBIC
CMOJTBL.

[Inactmaccel. @eHOMIIACTHI.
AMMHOTIIIACTHI.
[Tenonnactel. I Tpupo bt
Kayudyk. Pe3uHa.
D60uuT.CUHTETHYECKHE
Kayudyku.CHHTETHYECKUE
BoJIOKHA. KanpoH.

29. CuHTeTHYECKHE TOJUMEPHI.
KonneHncannoHHubie MOTUMEPHI.
[TenonnacTsl.

30. HatypanbHbli KaydyK.
CHUHTETUYECKUI KaydyK.

33. CHHTETHYECKHE BOJIOKHA.
32. Ilpaxmuueckas paboma 4
«Pacno3HaBaHue macTMacce u
BOJIOKOH.

33. Oprannyeckas Xumusi,
YEJIOBEK UITPUPO/IA.

34. ToroBsii ypoK MO Kypcy
xumun 10 knacca.
demoncTpanuu. O6pasiibl
IJ1acTMAacc, CUHTETUYECKUX
Kay4yKOB U CUHTETHUYECKUX
BOJIOKOH.

JlaGopaTopHbIi ONBIT.
CBolicTBa KanpoHa.

3anuchIBaTh YpPaBHEHHS PEeaKITUi
MOJIMMEPU3AIUH. 3aMUCHIBATh
YpaBHEHUS peaKkuid
MOJINKOHIeHCayu. Pacro3HaBaThb
OpraHWYeCKHUE BEIIEeCTBA, HCIOJIB3Ys
KaueCTBEHHBIC PEAKIIUN

11 kiaace

1. IloBTOpenue kypca xumuu 10
kiacca (1 9)

1. Teoperudeckue ocHOBbI XuMuu (19 v)

1.1. Baxxnelnme XuMUYECKUE TTOHATHUS U 3aKOHBI (4 )

XUMHYECKHUM DIIEMEHT.
ATOMHBIN HOMED.

Maccosoe uncno. Hyknuapl.
Pagnonyknuupl.
N3oTomb1.3aK0H COXpaHEHUs
MAaccCHl BeIIeCTB. 3aKOH
COXpAaHEHUS U MPEBPALIECHUS
sHepruu. [ledext macchl.
Ilepnoarueckuil 3aK0H.
DneKTpoHHas KOHPUTypaIus.

2. XUMUYECKUM 2JIEMEHT.
Hyxmuael. M30Tombl. 3akoHbI
COXPAaHEHUs MACChl U DHEPTUH B
XUMHUH.

3. Ilepuoanueckuii 3aKoH.
Pacnpenenenue anekTpoHOB B
aTOMax AJIEMEHTOB MaJbIX U
OOJBIINUX TTEPUOJIOB.

4. TlonoxeHue B NepUOIUIECKON
CHUCTEME BOJIOPOJIA, JAHTAHOUJIOB,

Ilepeuncnars BaxxHENIINE
XapaKTEPUCTUKU XUMUYECKOTO
aneMeHTa. O0BACHATH Pa3IMuue MEKIY
MOHATUSAMU «XUMUUYECKUI DJIEMEHTY,
CHYKIUI», «A30TOI». I [puMeHsaTh 3aKk0H
COXPAHEHUs MACChl BELIECTB IIPU
COCTaBJIEHUM YPABHEHUN XUMUYECKUX
peakuuii. OnpenensiTh MaKCUMaJIbHO
BO3MOYHOE YHUCJIO 3JIEKTPOHOB Ha
HSHEPreTUYECKOM YpOBHE.3aNUChIBATh
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I'padmyeckas s3nexkTpoHHAS
dbopmyna. s-, p-, d-u f-
DOneMeHThl. JIaHTaHOU/IBI.
AxtuHounsl. MckyccTBeHHO
MIOJTy4CHHBIE AJIEMEHTHI.
BanentHocts. Boopoassie
COCJIMHEHUS

AKTUHOWJIOB WM MCKYCCTBEHHO
MOJTy4EHHBIX 3JIEMEHTOB.

5. BajeHTHOCTh U BaJIEHTHBIC
BO3MOYKHOCTH aTOMOB

rpaduyueckue AMEeKTPOHHBIE (OPMYJIBI
s-, p- 1 d-aeMeHTOB. XapaKkTepu30BaTh
MOPSAOK 3aM0JIHEHUSI JIEKTPOHAMU
OHEPreTUYECKUX YPOBHEU U
noypoBHel B atToMax. OObSICHSITh, B
4EM 3aKIIF0YaeTCsl PU3UIECKUN CMBICIT
MOHSATUSA «BaJIEHTHOCTHY».OOBACHATD,
YeM OTPENIEISIOTCS BaJICHTHBIC
BO3MOJKHOCTH aTOMOB Pa3HBIX
aneMeHToB. CocTaBiATh TpaduuecKue
AIIEKTPOHHBIE POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPBI, a TAKKE
XapaKTEPU30BaTh U3MEHEHUS PAJNYCOB
ATOMOB XUMHYECKHUX JIEMEHTOB IO
nepuoaaM U A-rpynmnam
MIePUOIMYECKON TaOIHIIBI

1.2. Ctpoenue BemecTna (3 u)

HNonnas cBsa3b. KoBasieHTHas
(monsipHAas ¥ HENOJIsIpHAs)
CBA3b. DJIEKTPOHHAS
dhopmymna.

Merannuueckas CBS3b.
Bonoponas cBs3b.
I'uOpunnzanust aTOMHBIX
opOuraneit. Kpucramibr:
aTOMHBIE, MOJIEKYJISIPHBIE,
HMOHHbIE, METAJUTMYECKHUE.
DJieMeHTapHas siueika.
[Tomumopdusm.
[TomumopdubIE
MoAu(PUKAIIHN. AJIOTPOMHSL.
Nzomepus. 'omonorus.
XHUMHUYECKUN CUHTE3

6. OCHOBHBIE BHIEI
XUMHYEeCKOH cBs3u. MoHHaa u
KOBaJICHTHAs CBS3b.
Merannudeckas CBI3b.
Boaoponnas cBsi3b.

7. ITpOCTpaHCTBEHHOE CTPOCHUE
MOJIEKYI.

8. CTpoeHune KpucTasioB.
Kpucramnmyeckue pemeTku.
[TpyuumHBl MHOTOOOpA3Us
BeniecTB. JdemoHcTpanmu.
Moeny HOHHBIX, aTOMHBIX,
MOJICKYJISIPHBIX U
METaJUIMYECKUX
KPUCTAUIUYECKUX PEIIETOK.
Moenu MOJIEeKyl U30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHU
HOHHOM U KOBAJICHTHOM CBSI3H U
0COOCHHOCTH (U3MUECKUX CBOWCTB
WOHHBIX ¥ KOBAJICHTHBIX COCIUHEHHUIM.
CocTaBisTh 3EKTPOHHBIE HOPMYIIBI
MOJIEKYJT KOBJICHTHBIX COCTUHEHU.
OOBACHATH MEXaHNU3M 00pa30BaAHUS
BOJIOPOJIHOM M METAJUIMYECKOU CBSI3EH
1 3aBHCHMOCTH CBOMCTB BEIIECTBA OT
BHa XUMHUYECKOH CBA3U.OOBICHATE
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIOPTaHUYECKHUX U
HEOPraHUYECKUX COCTMHCHUH C
MTOMOIIIBIOTIPEACTABICHUH O
rubpuauzanuu opoutaneii. OObACHITH
3aBHCHMOCTH CBOMCTB BEIIIECTBA OT
THIIA ETOKPUCTAIITNYECKON

pem€TKU. OOBSACHATD MPUIUHBI
MHOT000pa3us BEIIECTB

1.3. Xumuueckue peakuuu (3 9

)

OxkucIuTenpHO-
BOCCTaHOBHTEJIbHBIC
peakuun. Peakunn
pa3lIoKEeHHUs, COCTMHEHHS,
3aMeIleHMs, OOMEHa.
OK30TEpMUYECKHE U
SHJIOTEPMHUECKHE PEAKILIUU.
OO6patumble 1 HeoOpaTUMbIe
peakuuu. TennoBoit ap ekt
peakuuu. 3akoH ['ecca.
Tepmoxumuueckue
ypaBHeHus. TeroTa
obpazoBanus. Termnora
cropanusi. CKOpocTh
XUMUYECKOHN peaKIi.

9. Knaccudukanuss XaMHIECKIX
pEeaKIui.

10. CkopoCTh XUMHYECKUX
peakiuii. Katanus.

11. Xumnueckoe paBHOBECHE U
YCIIOBHSI €T0 CMEUIEHUSI.
JemoncTrpauuu. Pa3nuunsie
THUIBl XUMHYECKUX PEAKLIUM,
BHJICOOTIBITHI IO OPTaHUYECKOU
XUMUHU.

JlaGopaTopHBIii ONBIT.
N3yuenue BIUSAHUS pa3IMUHbBIX
(hakTOpOB HA CKOPOCTH
XUMUYECKUX PEeAKIUH

[lepeuncnsaTe npu3HaKW, IO
KOTOPBIM KJIacCU(ULIUPYIOT
XUMHUYECKHUE PEaKLUU.

OOBACHATH CYLTHOCTh XUMHUYECKON
peakiuu.CoCcTaBIIsITh ypaBHEHUS
XUMUYECKUX PeaKI1if, OTHOCSIIUXCS
KonpeaenéHHoMy TUIy.OObACHATD
BJIMSIHME KOHLIEHTPAIMI peareHToB Ha
CKOPOCTb TOMOT€HHBIX M F€TEPOTE€HHBIX
peakuuit. OOBbSCHATD BIAMSHUE
pa3INYHbBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON Peaklny, a TaKxKe
3HaUEHUE NPUMEHEHUS KaTaIn3aToOpoB
¥ UHI'MOUTOPOB Ha MPAKTHUKE.
OOBSCHATH BIUSHHE U3MEHEHUS
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AKTUBUPOBAHHBIN KOMIUIEKC.
3aKoH JIEHCTBYIOIIMX Macc.
Kunernueckoe ypaBHeHuUe
peaxkuuu.Karanuzarop.
Wuruburop. 'omorenHsiit u
reTEPOreHHbIN KaTaaus.
Karanutnueckue peakuuu.
XHUMHUYECKOE PaBHOBECHE.
[Ipunnun Jlelllarense

KOHUEHTPALXH OJTHOTO U3
pearupyrouux BeIeCTB, TEMIEPATYPHI
Y JJaBJICHUS HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS

1.4. PactBopsl (5 u)

JlucriepcHbIE CUCTEMBI. 12. JucniepcHbIE CUCTEMBI.
PactBopsI. 13. Crioco6bl  BeIpakeHUS
['pyboaucniepcHbie CUCTEMBI | KOHIIEHTPAIIMHA PACTBOPOB.
(CycrieH3uu | 3MYJIBCUH). 14. Ilpaxmuueckas paboma 1
Kosmnonseie pactBopsl «IIpuroToBieHne pacTBOPOB C
(30mmm). Aspososu. MosnspHast | 3alaHHOW MOJISIPHOM
KOHIICHTPAIIUS. KOHLIEHTpaluen».
DIEKTPOJIUTHL. 15. DnekTponuTnyeckas
DIIEKTPOJIUTHYECKAS nucconuanys. BogopoaHsiit
muccormanus. CTeneHb rokaszareib. Peakiimu HOHHOTO
muccormanuu. KoncranTa oOMeHa.

mucconmranuu. Bomopoassiid | 16. ['maponan3 opraHu4ecKux u
rokasarenb. Peakunu HEOPraHUYECKNX COCANHEHU.
noHHOTrO oOMeHa. ['maponus | JlabopaTopHbie ONBITHI.
OpPraHUYECKHUX BELIECTB. OrnpeneneHne peakiiy Cpeipl
IM'maponns coneit YHUBEPCAIBHBIM UHJIUKATOPOM.

I'maponus coneit

XapakTepru30BaTh CBOMCTBA Pa3IMYHBIX
BHJIOB JTUCTIEPCHBIX CUCTEM, YKa3bIBATh
MPUYHHBI KOATYJISIIANA KOJIJIOUIOB U
3HaueHHe 3TOro sBiaeHus. Pemarn
3a/1a4d Ha MPUTOTOBJIEHUE PACTBOPA
ONpEeNEIEHHON MOJISIPHO N
KOHIIEHTpalyu.l 0TOBUTH pacTBOP
3aJJaHHOM MOJISIPHOM KOHIIEHTPAIUH.
OOBACHATD, TOYEMY PACTBOPHI BEIIECTB
C MOHHOM M KOBAJICHTHOW MOJISIPHON
CBSI3bIO TIPOBOISIT DJIEKTPUUECKHI TOK.
Onpenensats pH cpeabl ¢ TOMOIIBIO
YHUBEPCAIBHOTO HHANKATOPA.
OOBACHATH C TTO3UIINHA TEOPHH
3JIEKTPOJIUTHYECKON JUCCOLUALINU
CYIIIHOCTh XUMHUYECKUX PEaKIIHil,
MPOTEKAIOIINX B BOJHOM Ccpeie.
CoCTaBATh MOJHBIE U COKpAIEHHbBIC
MOHHBIC YPABHEHUS PEAKIIUH,
XapaKTepU3YIOIINX OCHOBHBIE CBOMCTBA
BOKHEHUIIIMX KJIACCOB HEOPraHUYECKUX
coenuHeHui. OnpenensiTh peakinio
Cpelibl pacTBOpa COJIM B BOJIE.
CocTaBiATh YpaBHEHUS peaKIuid
TUJIPOJIN3a 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.
JIEMEHT. DJIEKTPOXUMHS. 18. Koppo3us meramuioB u eé
Psn cranmapTHBIX peaynpexIeHuE.
AJEKTPOIHBIX TOTEHIIUAIIOB. 19. Dnekrponus.
CrangapTHbI€ yCIOBUS. 20. KonTpoabHast padora 1 no
CraHapTHBIN BOJIOPOIHBII TeMe «TeopeTnueckne OCHOBBI
anektpoa. Kopposus XUMHHN»

METaJII0B. XUMHUYECKas U

ANEKTPOXUMUYECKAS

KOPPO3HUs. DIEKTPOIIN3

OOBACHATH IPUHIUI PAOOTHI
raJlbBaHH4YECKOTI'0 3JIEMEHTA.
OOBACHATD, KaK YCTPOEH CTaHIAPTHBIN
BOJIOPOJIHBIN d1eKTpoa. [lonp30BaThCs
PAIOM CTaHAAPTHBIX ANEKTPOIHBIX
noTeHuanoB. OTIu4aTh XUMHUECKYIO
KOPPO3HIO OT IEKTPOXUMHUUYECKOM.
OOBACHATH MPUHIIMITBI 3AITUTHI
METaJUIMYECKUX U3ACNIUNA OT KOPPO3HH.
OOBACHATD, KaKHE MPOIIECCHI
MPOUCXOAAT Ha KAaTO/€ U aHOJE MPHU
AJIEKTPOJIM3€E PACIIIABOB U PACTBOPOB
cosieil. COCTaBIISITh CyMMapHbIE
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YpPaBHEHUS PEAKIUI dJIEKTPOJIN3a

2. Heoprannueckas xumus (11 u)

2.1. Meramisl (6 9)

JIérkue u TAXKENBIE METAIUIBL.
JlerkomnaBkue u
TYTOIUIABKUE METaJLIbIL.
Menp. Llunk. Twuran.
Xpom. Kenezo. Hukensb.
[Tnatuna. CruiaBebl.
Jlerupyrouue

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

21. O6mas xapakTepucTUKa U
CIIOCOOBI TIOJYICHHS METAJIJIOB.
22. O030p METATUYECKUX
31eMEHTOB A- U b-rpymm.

23. Menp. [{unk. Tutan. Xpom.
Keme3o, HUKEIb, IIJIATHHA.

24. CriaBel METAJIOB.

25. OKCuabl U THAPOKCHIBI
METaJJIOB.

26. Ilpaxmuueckasn paboma 2
«Pemenne 3KCIIepUMEHTATEHBIX
3aj1a4 1o TeMe «MeTasuibhy.
Jemouncrpanun. O0pasisl
METAJJIOB M UX COCIUHCHMH,
cIu1aBoOB. B3anmoelicTeue
METAaJIJIOB C KUCIIOPOJIOM,
KHCJIOTaMH, BOJIOM.
JloxazaTenbcTBO aM(pOTEPHOCTH
QTIOMUHHUSI ¥ €T0 TUIPOKCHIA.
BsanMonelicTBre Mequ U keesa
C KHUCIIOPOJIOM; B3aMMOICHCTBHE
MEJIH U JKeJe3a ¢ KHCI0TaMu
(cepnasi, consinas). [loyuenue
ruapokcuaoB Menu (1) u
xpoma(lll), oxcuma memw.
BsaunMonelicTBre OKCHI0OB U
THUIAPOKCHIOB METAJIJIOB C
KHcIoTamMu. Jloka3aTeabCTBO
aM(oTepHOCTH COSTUHEHUI
xpoma(1l).

Xapaktepu3oBaTh 00IIME CBOMCTBA
METaJUIOB M Pa3bICHITH X Ha OCHOBE
MIPEICTABJICHUI O CTPOCHUH aTOMOB
METaJUIOB, METAJUTMYECKOM CBSI3H U
METaJUIMYE€CKON KPUCTAININYECKON
pemérke. UnmrocTpupoBaTh nmpuMepaMu
CIoCcoObI TIOJTYYEHUSI METAILIOB.
XapakTepru30BaTh XUMHUECKHE
cBoiictBa MmetaiuioB IA—IIA rpymnmn u
AITIOMUHMUS, COCTABIISATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakiuit. O0bSICHATH 0COOEHHOCTH
CTPOCHHS aTOMOB XUMUYECKUX
371€MEHTOB b-rpynn nepuoanyeckon
cucremsl /. U.
MenneneeBa.CocTaBisiTh ypaBHEHUS
peakuii, XapakTepHU3yIOIUX CBONCTBA
MeJu, IIMHKA, THTaHa, XpoMa, JKelesa.
[Ipencka3piBaTh CBOMCTBA CILJIaBa, 3HASI
ero cocraB. OOBSICHATD, KaK
M3MEHSIOTCS] CBOMCTBA OKCUJOB U
TUAPOKCUAOB METAIIOB 110 IEPUOJIaM U
A-Tpynmnam nepuoauveckoil TabauIb.
OOBACHATD, KaK U3MEHSAIOTCS CBOMCTBA
OKCHJIOB Y THJIPOKCUJIOB XUMHUYECKOTO
3JIEMEHTA C TOBBIILIEHUEM CTEIICHU
OKHCJICHUS €ro aToMa.3anuchbiBaTh B
MOJIEKYJIIPHOM U MOHHOM BHJIE
YPaBHEHUSI XUMUYECKUX PEaKLUH,
XapaKTEPHU3YIOLIMX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCHJOB U
TUJPOKCUIOB METAIJIOB, a TaKke
3KCIIEPUMEHTAJIBHO JJOKA3bIBATh
HaJM4Me 3TUX CBOMCTB. Pacrno3HaBaTh
KAaTHOHBI COJIEH C MOMOUIBIO
KAueCTBEHHBIX pPEAKIUI

2.1. Hemeramnsl (5 )

Hewmerannsl. I[Ipocteie
BEIIECTBA — HEMETAJLIBI.
VYranepon. Kpemuuii. A30T.
®ocdop. Kucnopoa. Cepa.
®dTop. Xnop. CepHas
KHCI0Ta. A30THas KUCIIOTA.
Bopopoansie coenrHeHust
HEMETAJIJIOB

27. O630p HemeTamwioB. CBolicTBa
Y IPUMEHEHUE BaKHEUIITUX
HEMETAJIJIOB.

28. O0mas xapakTepuCcTHKa
OKCHUJ0B HEMETAIIJIOB U
KHCIIOPOACOAEPKAIIUX KHCIIOT.
OxucnutenpHble CBOMCTBA
CEpPHOM U a30THOM KHUCJIIOT.
Bopopoansie coenrHeHust

XapakTepHu30BaTh 00IIKE CBOHCTBA
HEMETAJUIOB U Pa3bsiCHATH UX HA
OCHOBE IIPEJICTABICHUN O CTPOECHUU
atroMa. Ha3piBaTh 00macTi npuMeHeHUs
BAKHEUIIINX HEMETAILIOB.
XapakTepu30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJUIOB U
KHUCIIOPOJCOACPKALUX KUCIIOT,
COCTaBJISITh YPABHEHUS
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COI'NTACOBAHO

HpOTOKOJ'I 3aCcCaaHus MCTO)

00beMHEHHSI yUUTENeH

COLI Ne 2 umenu TpyOuny

ot 30.08. 2021 roga Ne 1

noxnuck pykopogurens MO

HEMETAIUIOB.
29. 'eneTnyeckas CBA3b

—3anay no teMe «Hemertamib.
'?ZZIOKOHTpOHLHaﬂ padora 2 1o

teme «Heopranmueckast XUMUS».
Jemoncrpanun. O0pasisl
HeMeTauioB. Mozenn
KPUCTANTHIECKUX  PEIIETOK
anmasa u rpadura. [lomyuenue
aMMHaka U XJIOpOBOJI0POAa,
pacTBOpeHHe UX B BOJE,
JI0Ka3aTeIbCTBO KUCIOTHO-

Cxuranue yris v cepsl B
KHCIIOpOJie,  OIpe/eeHHe
XMMHYECKUX CBOMCTB MPOITYKTOB
cropanusi. Bzanmoaeictaue ¢
MEJIbI0 KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI,
KOHIUEHTPUPOBAHHOMN U
pa30aBIICHHOM a30THON KUCIIOTHI

COI'JIAC
HEQRDITUICCKUX U OPTraHUYECKUX

GCBeUIBCTRAHHS
1430, [Ipaxmuueckasn paboma_3 |

«Pelenne SKCIePUMEHTAIHHELX 5 1

3aMecTUTE

OCHOBHBIX CBOMCTB 3THX BCIIICCTB.

COOTBETCTBYIOIIUX PEAKLIUNA U

O%@Elglcaimb UX B CBETE IIPE/ICTaBICHUM
00 OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIX

IpCARPERTRA K BIb i Tnueckon

| nucconanuu. CocTaBisATh ypaBHEHUS
HOJINCE DHO.

@gggunn, XapakTepu3yiomux
OKHCIIUTEIIbHBIE CBOWCTBA CEPHOM U
A30THOM KHCIIOT. XapaKTepru30BaTh
WU3MEHEHUE CBOMCTB JIETYYUX
BOJIOPOJHBIX COCIMHEHU HEMETAIIIIOB
10 NepUoy U A- rpynnam
MEePUOINYECKON cucTteMbl. [[oka3piBaTh
B3alMOCBSI3b HEOPraHUYECKUX U
OPraHUYECKUX COCTUHECHU .
CocTaBisTh ypaBHEHUS XUMHUECKUX
pEaKUUii, OTPAXKAIOIINX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHU4YEeCKUX
BELIECTB, 0OBIACHATH X Ha OCHOBE
TEOPHUH IIEKTPOIUTHIECKOMN
JUCCOIMAITAN U TIPEJICTABIICHU 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccax. [Ipakruuecku
pacno3HaBaTh BEIIECTBA C IOMOIIBIO
KAUECTBEHHBIX PEAKIMI HA aHUOHBI

3. Xumusa u xu3ub (3 49)

Xumuueckas
MIPOMBIIIJIEHHOCTb.
XuMuueckas

texHojorus. Yépuas
Metamtyprus. Jlomennas
neyb.

Arnomepanus. KuciopoaHslii
KoHBepTep. besoTxoaHoe
MIPOU3BOJICTBO.

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

[IpenenspHO MOMyCTUMBIE
KOHIICHTPAIIUH

32. XuMusl B TPOMBIILIEHHOCTH.
[IpuHIMIBI XUMUYECKOTO
MPOU3BOJCTBA. XUMHUKO-
TEXHOJIOTMYECKUE TPUHLIHUIIBI
MPOMBIIIJICHHOTO MOJTyYSHHS

U CTallu.
33. Xumus B ObITYy. XHUMHUYECKAS
POMBIIIJICHHOCTh U
OKpY’Karolas cpeja.

34. WTOroBbIN YPOK IO KypCy
xumun 11 kacca.
JdemoncTpamuu. OO6pasibl
CpEICTB OBITOBOM XMMHH,
WHCTPYKIIUH MO UX PUMEHEHHIO

meTaisioB. [IpousBoacTBO uyryHa

OOBSCHATH HAyYHBIC TIPUHITHIIEI
NPOM3BOJICTBA HA TIpUMeEpe
MIPOM3BOJICTBA CEPHOI KHCIIOTHI.
[lepeuncisiTh TPUHIUITBI XUMHYECKOTO
MPOM3BOJICTBA, UCIIOJIB3yEMbIE TIPU
MOJTyYCHUH YyTyHA.

CocCTaBisATh YpaBHEHHS] XUMUYCCKHX
peaKuii, MPOTEKAIOIINX TPU
MOJTyYeHUH YyTyHa W CTaJIH.
CoOmonaTh mpaBuiIa 0€30MacHON
paboTHl CO cpencTBamMu OBITOBOM
XUMUH.

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

[Ipotokon 3aceqanus METOAMYECKOTO
00beIMHEHHSI yUUTENEeH ecTeCTBO3HAHMUS
COLI Ne 2 umenu TpyOunnna

ot 30.08. 2021 roga Ne 1

noAnuck pykosoaurenast MO O.1.0.

COT'JTACOBAHO

3amecTuTens AupekTopa no Y BP

IOAITUCh

31.08. 2021rona

D.1.0.
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