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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma o XMMHHM Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannmny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
denepanbHOIl 00pa3oBaTebHON MPOrpaMMbl cpeHero odmiero oopazopanus(DOIT
COO), mpencraBneHHbIX B DepepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COQO, c¢ yuérom KoHuenuuu mnpenojaBaHus y4eOHOro mpeaMera
«Xumus» B 0oOpaszoBareNbHBIX opranu3anusx Poccuiickoit  Deneparumy,
pealin3yIoIX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJI0XKEHUN
«Ctparerumn pazButus Bocniutanus B Poccuiickoit denepanyu Ha nepuon no 2025
roga» (Pacnopsokenune IlpasurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT Ba)XXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4HOro oOpa3oBanusi ywammuxcs 10-11 kiaccos.
N3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOMIEKYIbTYPHYIO TIOATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaluy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HHU B COLUYME, a TAKXKE JJIs
MPOJOJDKEHUSI OOYYEeHHsI B OpPraHMU3alusaX MpPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMHUS SBJSIETCS OJHOM U3 IPUOPUTETHBIX TUCIUIUINH.

B mporpaMmve mo XumumM Ha3HaueHHWE TMpenMera «XHUMHs» TOTydaeT
HOAPOOHYI0  MHTEPHpPETAalUi0 B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEpIKaHWs,
pe3yapTaTOB OO0y4YeHUS W TpeOOBaHWH K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB.
CBUIIETENICTBOM TOMY SIBJISIFOTCSI CJEYIOIIME BBIMOJHSIEMbIE MPOrpaMMoON IO
XUMUH (PYHKITAN:

e UH(OPMAIMOHHO-METOAMYECKAs], peaju3alus KOTOpoil oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOydeHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
U3Yy4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpas peycMaTpUBacT
OIpE/ENICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M TOCIEAO0BATEIbHOCTH
U3Yy4YeHUs] y4eOHOro marepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COAEPKATEIbHON OCHOBBI
KOHTPOJSI M OLEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0ydaroluxcs B
paMKax HWTOrOBOM arrecTal B (OpME €IUHOTO TOCYIapCTBEHHOI'O
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriayOn€HHOTO U3y4EeHUs] XUMUM:



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIST W3Y4YeHUST B paMKax OTACNbHbIX Mpoduiiel, npeaycMarpuBaet
pacnpefereHue MW CTPYKTYpUpPOBaHUE €ro IO KjaccaM, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET MPUMEPHOE pacnpeiesieHue yaeOHOro BpEMEHH, PEKOMEHIYEMOT0 JIs
U3Y4YEHUS OTIEIbHBIX TEM;

e TIIpelyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh H3y4€HUs Yy4eOHOro
Mareprasia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IJIAHUPYEMBIX  PE3yJIbTATOB OCBOCHMS OCHOBHOM 00pa3oBaTelbHOU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX  JCUCTBUNA  OOydJalomerocss IO OCBOEHUIO
COJIEp’KaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMe O XUMHUHU NPEAYCMOTPEHa
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a MpeeaMy yCTaHOBJICHHOW MPOrPaMMOM 0 XUMUHU 00513aTeTbHOM
(MHBapUAHTHOM) COCTABJSIOLIEH COAEP)KAaHHUS Y4EOHOro MpeaMera «XHUMUS»
ocTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapuaTUBHON COCTABIISIIONIEH, KOTOpasi 10JKHA
OIPENEATHCSI B COOTBETCTBUU C HAMPaBICHHEM KOHKPETHOTO MPpOoQuiisi 00ydeHusl.

B coorBerctBun ¢ koHuenryainbHbiMH noJoxkeHusMu PI'OC COO o
Ha3HAYEHWW TPEIMETOB 0a30BOro M yriayOJE€HHOTO YPOBHEH B CHCTEME
nuddepeHIMpOBaHHOIO OOYYEHHSI Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUs
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C TIOCEAYIOIINM TArlOM MMOJTY4YEeHUS XUMUYECKOTO 00pa30BaHUs
B paMKax HW3y4YEHUs CIHEHUATIbHBIX €CTECTBEHHO-HAYYHBIX W XHMHUYECKHUX
JUCIUIUIMH B By3aX U OpraHU3alUsAX CPEIHEro MpoQecCHOHAIBLHOI0 00pa30BaHusl.
B »T0ii cBsI3M n3ydeHue npeameTa « XuMus» OpUEeHTUPOBAHO TPEUMYILIECTBEHHO Ha
pacliupeHue U YIIIyOJIeHHE TEOPETHYECKOW M MPAKTUYECKOM MOJTOTOBKH
oOy4Jaromuxcs, BbIOPABIINX ONPEAEAEHHBIA MPOPUIIb 00y4yeHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCHEAYIOUIETO IMOJYyYEHUs XUMHUYECKOro O00pa3oBaHUs B
opranu3anusax npodeccuoHalbHOrO oOpa3oBaHusi. Hapsgy ¢ sTum, B cBerte
tpedoBanuit ®I'OC COO k 1uiaHupyeMbIM pe3yibTaTaM OCBOEHHUS (heaepaabHO
00pazoBaTeIbHON MPOrpaMMBbl CPETHETO O0IIEro 00pa3oBaHus U3YUEHUE TTpeaAMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEUICHUE 33aJa4 BOCHUTAHUSA U COLUAIBHOTO
pa3BuThs 00ydYaromuxcsi, Ha (HOPMUPOBAHHE Y HUX OOIICHMHTEIUIEKTYaTIbHBIX



YMEHUN, YMEHHUM pallMOHAIM3AIMd Y4eOHOro TpyJda M OO0O0OIIEHHBIX CIIOCOOOB
JESTEbHOCTH, UMEIOIINX MEXIUCIUTUIMHAPHBIN, HAJIIPEAMETHBIN XapakTep.

CocCTaBasIOMUMH TIpeaMeTa «XUMUSD» Ha YPOBHE YIITYOJIEHHOTO HW3ydCHUS
ABJIAIOTCS  yriIyOsn€HHble Kypchl — «Opranudeckas xumus» U «OOmas wu
HEOpraHu4deckass XuMmus». [Ipu omnpeaeneHnu moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHM3alliy COJIEPKAHUS JTUX KYpPCOB B MPOrpaMMme IO XHMHH 32 OCHOBY
npuHATH mojoxeHuss ®I'OC COO o paznmuuusix 6a30BOT0 U yriayoJIEHHOTO YPOBHEH
U3YYCHHS TIPEeIMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOpPraHWYECKass XUMHUS» COCTaBIIICT COBOKYITHOCTh TPEAMETHBIX 3HAHUW W
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY ypPOBHIO M3YyU€HHs MpeAMeTa. JTa cucTeMa
3HaHUU TONMy4aeT OMpPENEIEHHOE TEOPETUUYECKOE JIOMOIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJILIINN 00BEM (PaKTOIOTMYECKOr0 MaTepuaa.
Tak, Ha yriayONE€HHOM YypOBHE HM3y4€HHUS IpenMeTa oOecreyeHa BO3MOXKHOCTD
3HAYUTEIHHOTO YBEIMUEHUS 00bEMA 3HAHUHN 0 XMMHUECKUX 2JIEMEHTAX U CBOMCTBAX
WX COCTMHCHUI Ha OCHOBE PACITUPECHHSI U YTITyOJIEHUS MTPEICTABICHUIA O CTPOCHUH
BEIICCTBA, XHUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSIX TMPOTCKAHUS PEaKIIui,
paccMaTpUBAEMBbIX C TOYKH 3PEHUS XUMUYECKONM KUHETUKH U TEPMOJUHAMUKHU.
N3ydyenne mnepuogndeckoro 3akoHa W I[leprogndeckoit CHCTEMBl XUMHUYECKHX
AJIEMEHTOB 0a3uPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKHUX TMPECTABICHUSIX
O CTPOCHMHM aToMa. XHMHYECKas CBS3b OOBSICHICTCA C TOYKH 3pEHUS
AHEPreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUU U Pa3pyIIEHUH, & TAKXKE C TOUKH
3peHusT MEXaHW3MOB €€ oOpa3oBaHus. V3ydueHHEe THINOB pPEaKIMil JOMOIHSICTCS
dbopMUpOBaHUEM  TPEACTABICHHN 00 JJIGKTPOXMMHYECKUX Ipoleccax u
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB BEIIECTB. B Kypce opraHM4eckoi XUMuu mpu
pPacCMOTPEHUN PEaKIHMOHHOM CHOCOOHOCTHM COEAMHEHUM yremsieTcss 0coboe
BHHMAaHHE BOIPOCaM 00 3JIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIIMSHHH aTOMOB B
MOJIEKYyJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKUE KYPCOB XUMUH YIITYyOJIEHHOT O
YPOBHS U3y4€HUS JJIs1 KJIACCOB OMpeAesIEHHOro mpodus (riaaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep HOINOJHEHHH K OOIIel cucTeMe NPEeIMETHBIX 3HAHHI)
OKa3bIBAIOT BIUSHHUE CMEXHBIC TMpEAMETHL. Tak, HampuMmep, B COJCpPKaHHUH
MpeaMeTa i KJIACCOB XUMUKO-(pr3ndeckoro npoduiist 00oibiioe 3HayeHue OyayT
UMETh AJIEMEHTHI Y4eOHOro MaTepuaa no oomen xumuu. [Ipu uzyuenuu npenamera
B JIaHHOM CJIydae akKIeHT OyJeT caelaH Ha OOIIHOCTb METOJOB TO3HaHWI,
OOITHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3HUKE: aTOMHO-MOJIEKYJISIpHAS TEOPUS
(MoneKynsapHas Teopus B PU3MKE), 3aKOHBI COXPAHEHUSI MACChI 1 DHEPTHH, 3aKOHBI
TEPMOJAMHAMHUKH, SIIEKTPOJIN3A, TPECTABICHUS O CTPOCHUHU BEIIECTB U IPYTOE.



B TO e BpeMs B COIEpXKaHUM TMpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonorudeckoro nmpoduiiss GoNbIINNA yAEIbHBIN BeCc OyIeT UMETh OpraHuYecKas
xumus. B 3ToM cinydae npenoctaBisieTcsi BO3MOXKHOCTB Uil 0osiee 00CTOATEIBHOTO
paccMOTpEeHUs XUMUUECKOW OpraHu3alluu KJIETKH KaK OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K MPUMEPY, TaKHE€ CTPYKTYPHBbIE KOMIIOHEHTBI, KaK
JUMUABI, OCJKH, YTIEBOIbI, HYKJIEHHOBBIE KUCTOTHI U pyrue. [Ipu sToM 3HaHUS O
COCTaBE M CBOMCTBAX MPEACTABUTEIICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLIECTB
CIIy>)KaT OCHOBOM IJiIi M3YYEHHsI CYIIHOCTH MpolLeccoB (POTOCUHTE3a, AbIXaHUS,
MUILIEBAPEHUS.

B mnnane ¢opmupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHHSI, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTIO3HAHUS U OIBITa TPAKTUIECKOTO MIPUMEHEHUS HAYIHBIX
3HAHWM W3ydeHHe MnpeaMera «XuMus» Ha yriayOn&éHHOM ypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YEOHbIMH TMpEeAMETaMH, BXOASLIMMU B COCTaB
npeaMeTHBIX obnacteil «EcTtecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uHpopmaTka» u «Pycckui A3bIK U JIUTEpATypa.

[Ipu u3yuennu yueOHOro nmpeamera « XuMus» Ha yriiyOJI€HHOM YPOBHE TaKxkKe,
KaK Ha YpOBHE OCHOBHOI'O M CpeIHEro 0011ero o0pa3oBanus (Ha 6a30BOM YpPOBHE),
3ajlayeil MEepBOCTENEHHON 3HAYMMOCTU SIBIIsIETCS (HOPMHUPOBAHHWE OCHOB HAYKH
XUMUH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON e TEILHOCTH
YEeJI0OBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. Pelienue 3Tou 3a1aum Ha
yrayOJaE€HHOM YpOBHE H3Y4YEHHMsI TIpeIMeTa MpeanoiaraeT peaau3aluio TaKhX
LIeJIeH, KakK:

e (opmupoBaHHe TPEACTABICHUN: O MATEPUATHPHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME eCTECTBEHHBIX HAyK M €€ Beaylied poiau B oOecleueHuu
YCTOMYMBOTO  pa3BUTUSL  4YeEJIOBEYEeCTBA: B  peHIeHUH  mpoliem
HKOJIOTHYECKOM, YHEPreTUUYECKOM U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUHU
MEJIUIIMHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBBIX HCTOUHUKOB YHEPTUHU, B
o0ecreyeHnu palMoOHAIBHOTO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHPOBO33PEHUSI U OOIIEH KyIbTYphl YEJOBEKa, a TaKXKE€ HKOJIOTMYECKHU
000OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOHON Cpejie;

e OCBOCHHME CHUCTEMbl 3HAaHHWH, JIEKAINMX B OCHOBE XHUMHYECKOU
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (yHIAMEHTAbHBIX
MOHSATHUM, 3aKOHOB U TEOPHl XHMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HaJMOJEKYJISIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MMPOTEKAHWS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 0O0IINX
Hay4YHBIX IPUHLIHUIAX XUMHYECKOTO MPOU3BOJICTBA;



dbopMupoBanue y oOyJaromuxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX HJIEW U MPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSCHEHUS W
IIPOTHO3UPOBAHUs SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;
IPaMOTHOTO PEIICHUsI TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMS,
aHaJIM3a U OICHKHU C MO3UIINI IKOJIOTUUECKON 0€30MaCHOCTH TOCIEACTBUN
OBITOBOM M TPOM3BOJCTBEHHOM NEATEILHOCTH YEJOBEKAa, CBS3aHHOU C
XUMUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPAOOTKOM BEIIECTB;
yriyOaeHue MPeACTaBICHHIN 0 HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX
JUIT TIPUOOPETEHUs] yMEHUW OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XWMHYECKHX SIBICHHM, WMEIOIIMX MECTO B MPHUPOJE, B
MPAKTUYECKOMN NEATEIbHOCTU U OBCEIHEBHOU KU3HU.

B mnmane peanm3anuu MepBOOUYEPEAHBIX BOCIHMTATENBHBIX W Pa3BUBAIONINX
GYHKIIANA TIETOCTHOM CHUCTEMBI CPEAHETro OO0IIero oOpa3oBaHUsS NPHU W3YUYCHHH
npeqMera  «XWMHS» Ha  YrIIyOJNEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTh
IpUOOPETAIOT TaKKE LIEIH U 33]]a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B IIO3HABAEMOCTH SBJICHUH TMPUPOIHI,
YBOKEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPETHYECKUX U
NPUKJIAIHBIX HWCCICIOBAaHUN B XMMHH, (HOPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMU K OOYYEHUIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIIUTAaHWUIO  Ha  OCHOBE  YCBOCHUS
00II[eUET0BEYECKUX LIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTE/UIEKTYaIbHBIX U TBOPUYECCKHUX
criocoOHOoCcTel oOydarmmxcsi, (OpPMUpPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAHHUIO KaK
YCIIOBHIO YCTICIITHOW MTPO(EeCCUOHATLHOM M OOIIECTBCHHOMN JIeATEIIbHOCTH,
OTBETCTBEHHOI'O0 OTHOIICHHSI K CBOEMY 3J0pPOBBIO H IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMupoBaHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHMS,
pa3BUTHE IKOJOTUIECKON KYIbTYpbhl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOU DKOJIOTHUECKON JIEITEIILHOCTH.

OO0mIee 9uCiI0 9acoB, MPETYCMOTPEHHBIX ISl H3YUYCHUSI XUMUU Ha yrIyOJICHHOM
YpOBHE CpeJIHero od1ero oopaszosanus, coctaisieT 204 gacon: B 10 kimacce — 102
yaca (3 yaca B Hefienro), B 11 kmacce — 102 gaca (3 yaca B HEAEMIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

[Ipenmer n 3HaUeHUE OPraHUYECKON XUMUU, PEACTaBICHUE O MHOr000pa3uu
OPraHUYECKUX COCIMHECHUU.

DJEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXXHOCTHM aToOMa yriepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COSAMHEHUSX. THUITBI THOPUIN3AIMH aTOMHBIX OpOUTANICH yriepoaa.
MexaHnu3Mbl  00pa3oBaHUsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u30oMepuu: CTPYKTYpHasi, HPOCTPAHCTBECHHAS.
DnexkTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COSTMHEHUM (MHAYKTUBHBINA U
Me30MEepHBINA 3(PPEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OT/AENBbHBIX IPEACTABUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE ¢ 00pa3liaMyi OpraHUYEeCKUX BEIIECTB U MaTepUallaMy Ha KX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (IIaBJICHUE,
oOyriMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOENICH MOJEKYJ OpPraHuYEeCKUX
BEILIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuii psij akaHoB, o0mas Gopmylia, HOMEHKJIATypa H
M30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKaHOB, SP3-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XUMHYECKHNE CBOWCTBA QJIKAHOB: pEaKLUU 3aMEIICHUs, H30MEpU3alluu,
JNETUIPUPOBaHUs, IMKIN3alUU, THPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MAJIBIX (IIUKJIOMPOIIAaH, IIMKIO0YTaH) U OOBIYHbIX
(IUKJIONIEHTaH, IIUKJIOreKcaH) IuKIIoankaHoB. CrocoObl TTOTydeHHUs U IPUMCHECHHE
U KJIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP2-rHOPHIM3AIIHS
aTOMHBIX OpOuTanell yriaepoaa, 6- U m-cBa3u. CTPYKTypHasi U reoMeTphuecKas
(umc-TpaHnc-) nzomepus. OU3NUECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA:
pEAKIMU TPUCOCAUHEHMSI, 3aMELIEHUS B C-TIOJIOKEHUE IpU JBOMHOW CBS3H,
nonumepusannu U okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOIHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS U IPUMEHEHHUE AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONMpsKEHHBIE, U30JUPOBAaHHBIE,
Kymynupogarntsle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COIPSDKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. Ilomumepusanus conpskEHHBIX
nueHoB. CriocoObI MONMYYeHUs! U TPUMEHEHUE AJIKaIHEHOB.

AnxuHbl. ['oMonoruueckuil psj amkuHOB, oOmas (popMmyrna, HOMEHKIATypa u
u30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusmyeckre CBOWCTBAa AJKHMHOB.
XVMMHYECKUE CBOWCTBA: PEAKIIMY MPUCOEIUHEHMS, TUMEPU3ALINH U TPUMEPU3ALINH,
okucienus. KuciorHble CBOMCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliui Ha TPOWHYIO CBsA3b. CIOCOOBI MONYYEHHS] U TPUMEHEHUE
QJIKHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE MOJEKYJbl OeH307a. PU3NYECKHE CBOMCTBA apeHOB. XUMUYECKUE
CBOCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOIHOM pajuKajie, peaklUuud IMNPUCOSAUHEHUS, OKUCIECHHE TOMOJIOTOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MPUMEPE AIKUIBHBIX PpaJUKAIOB, KapOOKCUIbHOM,
TUJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CriocoObl MONMYYEHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlonmytHeie HedTaHbIe ra3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrons u npoaykThl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYNIY, HUTPOTPYIIY, IHAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa MIENoyu. B3amMopeicTBue QUTrajoreHajJkaHOB C MAarHUEM M IIUMHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUs BEIIECTB M HX MPEBpallCHUN:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHHE
yriiepo/ia ¥ BOAOPO/a B OpraHUUECKUX BEIIECTBAX, MOJYUCHHUE THIICHA U U3YUEHUE
€ro CBOMCTB, 03HakoMJieHHE C KoJulekuusMu «HedTb» u «Yromiby, ¢ odpasuamu
IJIaCTMACC, Kay4YyKOB W PE3MHBI, MOJECIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB H
raJIOreHIPON3BOIHBIX YTIIEBOOPOIOB.

Kucioponconepxaimue opranudeckKue coeJHHEHH.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3UM MEXIYy MOJEKYJaMH CIUPTOB.
XHUMUYECKUE CBOWCTBA: pEaKIMW 3aMEIIeHUs, Jeruaparaluu, OKHUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEeHUS M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHOUPTHI — OSTUJIEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUYECKUE CBOMCTBA: pEaKIIUU 3aMEIIECHUsI, B3AUMOJIEUCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMH KHUCIIOTaMU, KAUECTBEHHAs pEaKIs HA MHOIOATOMHBIE CITHPTHI.
[IpencraBieHue 0 MEXaHU3ME peakinil HyKJieopuiIbHOr o 3aMenieHus. JleiicTBue Ha
opranu3M uenoBeka. CriocoObl MOJIy4eHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJIEKYJbI, B3aMMHOE BIHMSHUE THUIPOKCOTPYIIBI U
OeH301pHOTO simpa. duszndeckue cBoicTBa (peHosia. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObI monmyueHus u npuMeHnenue penomna. Genondopmanbaeruinas cMoia.

KapOoHMWIIbHBIE COETMHEHUSI — ATTbJETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XMMHUYECKUE CBOKWCTBA AJIbJIETU/IOB U KETOHOB: PEAKLIN YU ITPUCOCIUHEHUS.
Oxucrnenue anbJeru/ioB, KAue€CTBEHHBIC peakiuuu Ha anbAeruabl. CrocoOsl
MOJTYYECHUSI U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HoMmeHkiarypa. Ousundeckue cBoilcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBasA, MaJIbMUTHHOBAs, OJCHHOBAs, JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HICJIOYHOU CPEIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapaktepuctuka yrieBonoB. Kmaccudukanus yrieBomoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C YYaCTUEM CIUPTOBBIX U AJIbJAECTHIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuioB. Haxoxnenue B ipupoae u npuMmeHenue. [lommcaxapuasl: kpaxmaii,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmayia: TMAPOJIU3, KA4eCTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKHE
CBOMCTBa LEJUIIONO3bL: TUIPOJIU3, MoiydeHue 3(pupoB 1esunoio3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHWE STUJIOBOTO CIIUPTA B &JIbJCTHU]] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeopa(l) u ruapoxcuaom meau(ll)), peakius riaumeprna ¢ THAPOKCHIIOM
memu(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBOpa TI0K03bI ¢ TuApokcuaoM Meau(ll), B3aumoneiicTBue kpaxmania ¢ HOIO0M,
pEIIeHre OKCIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «CoupTel U (EHOIBIY,
«Kap6oHoBbie KUCIOTHI. COXKHBIE I(UPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHWINH — IPEJCTABUTE]Ib aMUHOB apOMATHUECKOTO pssia. CTpoeHrEe aHUIINHA.
B3aumHoe BiusHHME Tpynnm aroMoB B MoJekyie aHuiuHa. OcCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AmuHokucioTel. Homenkinarypa u uzomepusi. OTAenbHbIe IPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Du3udeckue CBOWCTBA aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpuponHbie nojuMmepbl. l[lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIIEpUMEHTAIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX MPEBPALICHUMN:
pacTBOpeHuE OEIKOB B BOJE, JCHATypalus OCJKOB IMPU HAarpeBaHUM, IBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcoaepKalle OPraHUIECKHE COETUHEHU» U «Pacro3HaBaHUE OPraHMYeCKUX
COCTMHEHUI.

BricokoMoOJIeKYJISIPHBIE COCIMHEHUS.

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCTMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



Macca. OCHOBHBIE METOIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNW —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[Tomumepnsie matepuansl. [lmactmacchl  (HOMUATUIIEH, TOJUIIPOIMIICH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nna.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIINE TTOIMMEPBI, OMOpa3iaraeMbIe TIOJTHUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB M HUX MNPEBpPALLICHUMN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
KaydyKOB, pCIICHUE 3SKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH».

Pacuérnsle 3amaun.

Haxoxnenne MonekyasipHONH ¢GOpMYNbl OpPraHUYECKOro COEUHEHUS II0
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €F0 COCTAB, HAXO0KICHUE MOJIEK YIS PHOM
(bopMyJIbI OPraHUuECKOT0 COSTMHEHUS 0 Macce (00BEMY) MPOAYKTOB CrOPaHHUs, 1O
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU H/UIM HCXOIHBIX
BEIIECTB, YCTAHOBJIIEHUE CTPYKTYpHOU (OpPMYIJIbI OpPraHWyecKoro BELIECTBAa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPEACIICHUE JTOIH
BBIXOJIa TPOAYKTA PEAKIIUH OT TEOPETHUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXXpeAMETHBIX CBSI3€U MPU U3YYEHUHU OPTraHUYECKOW XMMUU B
10 xnacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHbIN (paKT, THUIOTE3A,
TEOpHUs, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(uKaius, HaOJIOJIEHUE, W3MEpPEHUE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

®dusuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (DU3MYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHS, CKOPOCThb, IHEPTHs,
Macca.

buonorusi: kneTka, oOpraHusM, S3KOCHUCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI MUTaHUSA, OpOXKEHUE,
dboTocuHTE3, MbIXaHUE, OCNKH, YIJICBOAbI, JKUPbI, HYKJIECHHOBBIC KHUCIOTHI,
(bepMeHTHI.



Feorpa(bnﬂ: ITOJIC3HBIC NCKOIIaCMBIC, TOIIJIMBO.
Texnonorus: IMHUIICBBIC IIPOAYKTBI, OCHOBBI PAlHMOHAJIBHOI'O IIMTAHHUA,
MOOHIME CpeACTBa, MAaTCPpHAJIbl N3 UCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUM snemeHT. M3otonbl. CTpoeHue
AJICKTPOHHBIX O00JI0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHH. AToOMHBIE opOuTanu. Knaccudukamuss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-o;mementsl). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OPOMTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPUOOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(QUTYpAIlMd HOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b nepuoguueckoro 3akoHa v llepuognyueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIOKHBIX BELIECTB O TPYIIIaM U MepUojaM. 3HaYE€HHUE NEPUOUYECKOTO
3akoHa /.M. Menneneena.

XuUMHUecKass CBsI3b. BuIbl XHMHMUYECKOM CBSI3U: KOBaJCHTHAasl, HOHHasi,
MeTajutndeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBsSI3M: OOMEHHBIN U
JTIOHOPHO-AKLIENTOPHBIN. DHEPrus U JJuHA CBA3U. [[0MIpHOCTH, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsi3U. KparHele cBs3u. BonoponHas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b SJIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeiMHeHNIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[loHsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemectBa  MOJIEKYJISIpHOTO UM HEMOJIEKYJSIDHOIO  CTpPOEHHUs.  Tumbl
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOphI. lIpeacrasienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi 10JIs1 BEUIECTBA B PaCTBOpE, MOJISIpHAsE KOHUEHTpausa. HacellenHsie u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuoruaparsl.

Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHUS OTJECIbHBIX MPECTABUTENIEH HEOPIraHUUYECKUX BEIIECTB.



Krnaccudukarmss XuMU4eCcKUX peakiuii B HEOPraHUYECKOM M OpraHuyYecKon
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEILIECTB; 3aKOH COXPAHEHHS U IPEBpPALICHUS
SHEPIruM IMPU XUMUYECKUX peakiusix. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepMoXUMHUYECKHE YPAaBHEHHS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHsble U rereporeHHble peakunu. Karanus u katann3aTropsl.

OOparuMblie U HEOOpaTUMBbIEC peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphl, BIUSIONIME HA IOJOKCHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPa, AABICHUE U KOHLEHTPALMH BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunuun Jle [larense.

OnektponuTudeckass aucconuanus. CuibHBIE H  Cla0ble DJIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
mienovyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'mnponus coneit. Peakiuu
HMOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTEneHb  OKUCIICHUS.
Okucnutenb W BOCCTaHOBUTENb. [Iporlecchl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxnelime OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
pasznoKeHue MEepoKCHAa BOJAOPOJAa B MPUCYTCTBUHM KaTalu3aropa, MOIEIH
KPUCTAJUTMYECKUX PEHIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OMpeIeTICHHE
Cpenbl pacTBOPOB C IMOMOUIBIO WHIWKATOPOB, HU3YUYECHHUE BIMSHUA Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuveckast xumusi.

[Tonoxenune HemeTamwioB B [lepuonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. Du3nueckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMEpE KUcaopoaa, cepsl, hochopa u
yrieposia).

Bonopon. Ilomyuenue, ¢usznueckne W XMMHYECKHE CBOWCTBA: PEAKIMH C
METaJUIaMU U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TommMBHbIE
3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, CrocoObl MOMydeHUs, GU3UYECKUE U
XUMHUYECKUE CBOWMCTBA. [ aoreHoBoaopoasl. BaxkHelne KUCIOpOACOAEpKaIe
COeMHEHUs ranoreHoB. JlabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI MOJYyYEHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUN.

Kucnopon, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJIY4YCHUS
kuciopoya. duznueckne U XMMUUYECKHE CBOMCTBA U MPUMEHEHHE KHUCJIOpoJa U
030Ha. OKCHUIbI U TIEPOKCHIBI.



Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONydeHHUs, (QU3NYECKUEe U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunpl. Oxcun cepwi(1V), oxcun
cepbl(V1). CepHucras u cepHas KUCIOTHI U UX cOIu. OCOOCHHOCTHU CBOMCTB CEPHOM
KHUCIOTHI. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupoAe, CIOCOObl MONy4eHHs, (U3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUbl a30Ta. A30THUCTast M a30THAas
KHCIIOTHI U UX con. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a3zora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenne B mpuposie, CrnocoObl MONMydeHHS, (U3HUECKUE U
xumuueckue cBorictBa. Dochuast u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ comu. I[lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHus.

VYrnepon, HaxoxkaeHWe B Opupoje. AJUIOTPONHBIE  MOAU(UKAIUU.
Ouznyeckue ¢ XUMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB, OOPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kucinora u eé
colH. AKTHUBUPOBAHHBIA yroib, aacopOius. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHECHUM.

Kpemunii. Haxoxaenue B npupoje, cnocoObl MOTydyeHUs, (U3NYECKHE H
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTa, CUJIUKATHI
[IpuMenenne KpeMHus U ero coeqnHeHUM. CTEKII0, €ro MOJlydeHHUE, BUIBI CTEKIIA.

ITonoxxenne MeraiuioB B Ileproanueckor cucTteMe XMMHUUYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmme
dbuznyeckre CBOMCTBA MeETaUIOB. [IpuMeHeHHE METa/yioB B OBITY W TEXHUKE.
CruaBbl METALIIOB.

DNEeKTPOXUMHUUYECKUI  psifl  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJIJIOB: TUJPOMETAILTYPrusl, MUPOMETATLTYPIus,
anekTpomeramuryprus. [loHsitue o koppo3mu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

OO6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX dJIeMeHTOB. Hatpuil u kanuii: nonydeHue, pu3nyeckue U XUMUYECKre
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIUHEHUH.

Oo6mas xapakrepuctuka metamuioB |IA-rpynmner I[leprogudyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUii: ToJdy4deHue, (Qusndyeckue
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U UX COCAUHEHUH.
XKécTkocTh BOBI U CITOCOOKI €€ YCTpaHESHHUSI.

ATIOMHUHMI: oTydYeHue, (PU3NUYeCKue U XMMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTOr0 BEIIeCTBA U €ro coeauHeHui. AMQOTEpHBbIE CBOMCTBA OKCHIA H
TUAPOKCUAA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMHUHUSL.



OO6masi xapakTepucThka MeTauioB 1o0ouHbIX noarpynn  (b-rpymm)
[leproanueckoi cUCTEMbl XUMHYECKUX JIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coequHeHnii. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarhl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHue u npuMeHeHue xpoma.

Pusnyeckue MW XUMHUYECKHE CBOMCTBA MapraHia M €ro COECIUHECHUM.
Baxneitmue coenunenuss wMapranma(ll), wmapranma(lV), wapranna(VI) wu
mapranua(Vll). Ilepmanranar kanusi, ero OKUCIUTEIbHbIE CBOWCTBA.

dusnyeckrue U XUMHUYECKHUE CBOMCTBA JKejle3a M ero coeauHeHnil. OKCHIbI,
rugapokcuanl u conu xenesa(ll) u sxeneza(lll). [Tonyuenue u npumeHeHue xenesa u
€ro CIUIaBOB.

DuU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHul. [lonyuenue u
IIPUMEHEHHUE MEAU U €€ COEIUHEHUM.

[{uak: momydeHue, (QU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCHJIa M TUAPOKCHU/IA IIUHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHenune
IMHKA U €T0 COCANHCHUM.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3ydeHHe oOpa3IoB HEMETaUIOB, ropeHue cepbl, (ocdopa, xkeneza, MarHus B
KUCJIOPOJIe, H3Y4YeHUE KOJUIEKIIMU «MeTaibl W CIUIaBbl», B3aUMOJICHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHWOHBI, KATUOH BOJOPOAA
U KaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUAPOKCUIOB ATIOMUHUA M IIMHKA C
pacTBOpaMHu KHUCIIOT U IIEJIOYEH, perieHrue dKCIePUMEHTAIBHBIX 3a/ad M0 TeMaM
«Tanorens», «Cepa u e€ coeguHeHUs», «A30T U GHochop U UX COCAUHEHUS»,
«Mertasbl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuUMHUS U KU3Hb.

Ponp xumuu B obecriedeHnn yCTOMYMBOTO pa3BUTHUs yenoBeuecTna. [lonstue
0 HAYYHBIX METOJIaX MMO3HAHUS U METOJOJIOTMU HAy4YHOr 0 uccienoBanus. Hayunsie
MIPUHITUIIBEI OPTaHU3AIMH XUMHAYECKOT0 TTPOM3BOoIcTBA. [[pOMBINIIICHHBIE CITOCOOBI
MOJIy4EeHUSI BaXKHEUIMX BellecTB (Ha MpuUMepe MPOU3BOACTBA aMMHaKa, CEPHOM
KHUCJIOThI, MeTaHoJa). [IpoMbIluieHHbIE CTTOCOOBI TTOTYYEHUSI METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEeH Cpeibl U ero nociaeAcTBus. Poiabs xumuu B
00eCIeYeHUU IHEPreTUIECKON 0€30I1acHOCTH.

XuMHsi HW  300pOBbE ueyoBeKka. JlekapcTBeHHble cpeacTBa. lIpaBuia
UCII0JIb30BAHMS JIEKAPCTBEHHBIX MpeEnapaToB. Pojab XuMun B pa3BUTUU MEIULIUHBI.

XuUMUs THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Pojib xumMuu B
oO0ecrneyeHNH ITHIIEBON 0€30IMaCHOCTH.



Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuia
0€301MacHOr0 UCIOJIL30BAHMS MPENnapaToB OBITOBOM XMMHUH B TOBCETHEBHOM KU3HHU.

XuUMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IIEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHMvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKU, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIeKTpOHUKUA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuérei: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, MAcCe UJIM O0BEMY OJJHOTO U3 YHACTBYIOLIUX B PEAKIIMHU BEIIECTB, MACCHI
(06bEMa, KoIMUEeCcTBa BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET
nmpuMecu, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIH, €CIIU OJIHO
M3 BCIIECTB JAHO B BHJE pPacTBoOpa C ONPEACIEHHOM MACCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM J0JIA M MOJISIPHOW KOHIIEHTPALMH BEIIECTBA B
pacTBOpE, N0JM BBIXO/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocylecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSITHUH, IPUHATHIX B OTJAEIbHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIEC MMOHATHS: SIBJIEHUE, HAY4YHbIM (DAKT, TUMIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHHTE3, KjacCU(pUKAIUs, TEePUOJUIHOCTb, HAOIIOJACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIINPOBAHUE.

dusuKa: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIIEKTPOH, POTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO,
TENO0, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, HACANbHBbIA Ta3, (U3HUYEeCKUe
BEJINYMHBI, €AUHULBI U3MEPEHUSA, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kimerka, opranusm, 3KocucTema, onocdepa, MeTadoIu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPbI, YrIeBOJbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MTOTOK YHEPTUU B SKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHL.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METALTYPIUsl, CTPOUTEIbHBIE
MaTepUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, NMUILEBAs IPOMBIIIJICHHOCTb,
dbapmarieBTUEeCKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
IIPENapaToB, MPOU3BOJCTBO KOHCTPYKLMOHHBIX MAaTEpUAJIOB, JJIEKTPOHHAs
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-AEATENIBHOCTHBIM IOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEAECICHNIO; HUTMYME MOTHUBAIIUU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNbTaTbl OCBOCHHUS IMpeaMeTa «XUMHUS»  OTPAKAKOT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTb OIbITA TO3HABATEIILHOW M MPAKTUUYECKON JesATEeTbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOMOPSIAKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATETLHOCTH IIPH CO3AaHUHN YIEOHBIX
IPOEKTOB, PEIICHUN YUYEOHBIX U MMO3HABATENbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOILIECCY TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpPECa U TO3HABATEIbHBIX MOTUBOB B TTOJIYYE€HUHU U MOCJICIYIOIIEM aHAIN3E
uH(OpMaILUK O MEPEOBBIX TOCTUKEHUSIX COBPEMEHHOM OT€YEeCTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3AHHBIC C XMMUUYECKUMU SIBJICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIC PELICHUS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHIIECH C
MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBUIMA
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:

MOHUMAaHUSl I[IEHHOCTEH 3J0pOBOr0 M Oe3omacHoro obpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (M3HYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJl OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEIBHOCTH;

MMOHUMAaHMS [IEHHOCTH TIPaBWJI MHJIUBUIYAJILHOTO W  KOJJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3a7ad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

HWHTEpeca K MPaKTUIECKOMY M3YYEHHUIO MPOQPECCUil pa3iMiHOTO Poja, B TOM
YHCJIe HA OCHOBE MTPUMEHEHHUS IPEIMETHBIX 3HAHUW 0 XUMUU;

YBaXXEHUSI K TPYAY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUAYAILHONH TPAaCKTOPUU
oOpasoBaHus, Oyayiied mpodeccur W peaau3aliud COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHU, HUHTEPECOB U
noTpeOHOCTEel 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUSL TJIO0AJIBHOTO XapakTepa HKOJOTMUECKUX MPOoOsIeM, BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLIUATBHOM CPENbL;

OCO3HAHUSI HEOOXOJMMOCTU HCIOJB30BAHUS JOCTHKEHUM XUMHUHU JJIs
pEeIIeHUs BOMPOCOB PAIMOHAILHOIO MPUPOIO0IOIB30BaHNUS;



AKTUBHOI'O HENPHATHS JECWCTBHM, NPUHOCAIIMX Bpel  OKPYKaIOIIECH
OPUPOJHON Cpele, YMEHHUsl MPOrHO3MPOBaTh HEOJIArOMpUSATHBIE 3KOJIOIMUECKUE
MOCJIEJCTBUS MPEANPUHIUMAEMBIX ACHCTBUN U MIPEIOTBPALLATD UX;

HaJIM4YMsl PaA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIBITA NEATEITbHOCTH JKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OpaKkTUKE, CHOCOOHOCTM UM YMEHHUS aKTHBHO TPOTUBOCTOATH UACOJIOTUU
xemo(oouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
Y OOIIECTBEHHOM MPAKTUKU;

NOHUMAHUA CHeUM(UKH XUMUU KakK HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPEICTaBIEHNU 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE NPHUPOJbI U YEJIOBEKA, B
NO3HAHUU TNPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHUH NpoOJieM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOeXKJIEHHOCTM B  OCOOOM 3HAYMMOCTH XUMUHM JUISI COBPEMEHHOMU
LIMBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTHU U BAXKHOW POJIN B CO3JJaHUN
HOBOW ©0a3pl MaTEpUAILHOM KyJIbTYpbl, B pEHIEHUH TIJIOOANBHBIX MpoOIeM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U 9KOJIOTMYECKH KOM(OPTHOM KU3HU KaXA0r0 4JieHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTHU: IIOHMMaHUs CYHIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh
noJyJaeMble 3HAHUS JJIs aHaJIM3a U OOBSICHEHHUS SBJICHUM OKPY’KalOLEro Mupa u
IPOUCXOAAIIUX B HEM U3MEHEHUHN, YMEHUS Jies1aTh 00OCHOBAHHBIE 3aKIFOYEHUS Ha
OCHOBE HAaYYHBIX (DAKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO IOJTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJB30BaTh XMMHYECKHE 3HAHUSA IS
petieHust IpodJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEILCKON JEATENbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTH K  HEINPEPbIBHOMY  OOpa30BAHHIO H
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBUH C )KMU3HEHHBIMU MTOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSIM TpyZa B pa3iMuHbIX chepax npodheccuoHaTbHOU
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI



MeranpeMeTHbIE pe3yibTaTbl OCBOCHHS IIPOIPAMMBI IO XUMHUHM Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HaYMMble  JUIE  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOy4YAIOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOW KapTUHBI MHUPAa U CHEUU(PHUKY METOAOB IO3HAHUS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBICHUE,
npoliecc, cucTtemMa, HaydHbld (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHblE yuyeOHbIE JEHCTBUS (MMO3HABaTelbHbIE, KOMMYHUKATUBHBIE,
PEryISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIInuXCs;

CIIOCOOHOCTD oOy4arommxcs UCITI0JIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIE Y4eOHbIE
JIEMCTBHS B ITI03HABATEILHON U COLMAJILHOM ITPAKTHKE.

MeranpeIMeTHbIE pe3yibTaThl OTPaKAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4€OHBIMM  [IO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJIATHBHBIMHU
NEUCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbIE JJOrHYeCKHe e CTBUSI:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl IEATCIHHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS JJIsI OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABJMBAaTh TNPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHMS B PacCMaTPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CMMBOII) 2JIEMEHTa, XUMUYecKas popmysa, ypaBHEHHE XUMUIECKON peaKIInu
— MPU PEIIEHWH Y4eOHBIX TO3HABATEIBHBIX W MPAKTUUECKUX 3a7a4, MPUMEHSThH



Ha3BaHHBIC MOJICJIbHBIC MPE/ICTABICHUS JJISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEHICCTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

BJIQJICTh OCHOBAaMHU METOJIOB HAYYHOI'O IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiui;

(dbopMyIMpOBaTh 1IETU U 33]1a4U UCCIIEIOBAHNUS, UCIIOIb30BATh MTOCTABJICHHBIC
U CaMOCTOSITENIbHO COPMYIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHUS THUITOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJIECHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSTCIIBHOT'O IJITAHUPOBAHUS U TIPOBEACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOMATh 32 XOI0M
mpolecca, CaMOCTOSTENLHO IIPOTHO3UPOBATH €ro pPe3yiabTar, (opMyIupoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MpOAETaHHON paboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
JESTENBHOCTH, TPOSBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 33124, MPUMEHECHUIO Pa3INYHbBIX METO/IOB
MO3HAHUS.

3) padora ¢ undgopmaumen:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (HAYy4HO-
MOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJAEpKaHHUs, CIPaBOYHBIC TOCOOWMS,
pecypcel MHTEpHETa), aHanM3upoBaTh WH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IPE/ICTaBIICHNUS, KPUTHUYIECKU OLICHUBATH ed JI0OCTOBEPHOCTH u
HETTPOTHBOPEUHUBOCTD;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHSITH PA3MYHBIE METOABI TIPH TOUCKE U
orbope uHbOpPMAIMHU, HEOOXOAUMOM JUISI BBIMOJHEHUS y4eOHBIX 3ajaad
OIPEACIIEHHOIO TUIIA,

mpuOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3NIUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMAIBbHYIO  (GOpPMY  MPEACTaBICHUS
uHopMmanuu (cXeMbl, 'paQuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

WCITOJIb30BaTh HAYIHBIN SI3BIK B KAUECTBE CPEICTBA MPH padOTE C XMMUICCKOM
uH(popMaIel: NpUMEHITh MEXIpeIMETHbIE ((PU3NUECKHEe M MaTEMATHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAI'TIAJHOCTH.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUSA:



3a71aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOI TEMBI B XOJI€ 1MaJiora 1/1iu
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a1a4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3ybTaTOB TO3HABATEIHHOU JEATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJTHCHHUH
XHMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO WCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BCILNECTB, pealn3alii yueOHOro MpoeKTa, ¥ (DOpMYJIMPOBATH BHIBOIBI
10 pe3ysbTaraM IMPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTJIACOBAHUS ITO3WIUN B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe el CTBHSA:

CaMOCTOAATEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOKO I03HABATEJBHYIO
NESTEILHOCTh, ONpenelss €€ Leau M 3aJauyd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEeslaraéMblii aarOpuTM JEUCTBUH IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEJOBaTENbCKUX 3a/lad, BbIOMpaTh HaumoOoJjee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CaAMOKOHTPOJIb JEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI IPOrPAMMBI IO XMMUHU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 OOIIEr0 00OPa30BaHUS BKIIOUAIOT CIEUPUIECKHUE [T
y4eOHOro npeaMera « XuMHUs» HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110
OCBOEHHIO, MHTEPIpPETAlMM U NpeoOpa3oBaHUIO 3HAHUN, BUABI JIEATEIBHOCTH I10
MOJy4YEHUIO HOBOT'O 3HAHUS U TMPUMEHEHHIO 3HAHUW B PA3IUYHBIX Y4eOHBIX
CUTYalUsIX, a TAK)KE B PEaJIbHBIX KU3HCHHBIX CUTYyalUAX, CBI3aHHBIX C XuMuel. B
OporpaMMe II0 XHMHMM IIPEIMETHBIE PE3yJbTaThl IMPEACTABICHbI IO TOAam
W3y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHS
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHMUECKOM, YHEPIeTUUECKON U
MUIIEBOM 0€30MaCHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3JJaHUW HOBBIX MaTEPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPruu, B o0ecrie4yeHu paloOHAIbHOTO
IPUPOJIONIOJIb30BAHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbI
YEJI0BEKa, a TAK)KE IKOJIOTMYECKA 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3710POBBIO
Y [IPUPOJHOM Cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIArarolIne MOHATHS — XUMUYECKHI JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojouka aroma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMsl AaTOMHBIX OpOuTajaed, HWOH, MOJEKYa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIEHb OKHCIICHUSI, XUMHYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00BEM, YIIIEpOJIHBIN CKeNeT, (yHKIMOHAIbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTYpHass W NPOCTPAHCTBEHHAs (reoMeTpUYecKas,
ONTUYECKAas), HM30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCIIOPOA- U a30TCOAEP)KAIUE OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepmonnueckuii 3akoH Jl. M. MeHaeneeBa, TEOpUs CTPOCHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpAIllCHUs] HHEPrUU TPU XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
MOHUMAHUS TPUUUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIEHUI; TPEACTABICHUS O
MEXaHU3Max XUMHUUYECKUX PEaKlHUi, TEePMOJAMHAMUUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3AUMHOM BJIMSIHUHA aTOMOB U TPYIII aTOMOB B
MoJIeKyaxX (MHIYKTUBHBIN U Me3oMepHbId dpdexTsi, opuentantsl | u |l pona);
(akTONOrMYecKue CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYEHHH U OE€30MacHOM
UCIIOJIb30BAaHUM BAXHEHIITMX OPraHMYECKUX BEMIECTB B OBITY M MPAKTHYECKOM
JESITENbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MTPUHIIUIIAX XMMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, IEPepadOTKU HEPTH);

chOpMUPOBAHHOCTh YMEHHWI: BBISBIISATh XapaKTEPHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTABJIEHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHMYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUSI XMMHYECKUX PEAKIIUM U PaCKpPhIBATh UX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  TMOCPEICTBOM  COCTaBIICHHS
ANEKTPOHHOrO OajlaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHECHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHMUS;

c()OpMUPOBAHHOCTh YMEHHUH: YCTAaHABIMBATH MPUHAMJIEKHOCTh W3YYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K OIPEICIEHHOMY
KJIacCy/TpyIne COENWHEHHWM, JaBaThb MM Ha3BaHUA IO CUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBonuth TpUBHAIbHBIE HA3BaHUS MJISI OTICIbHBIX
IpEACTaBUTENIEH OPraHUYECKUX BEIIECTB (3TWIEH, alleTHIICH, TONYOJ, TJIMIIEPHH,
ATUJICHIJIMKONb, (EeHol, (QopManbAerull, aueTaibAerujl, aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs], OJICMHOBAS, aJIbMUTHHOBAsI KUCJIOTHI,
[VIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH TIOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st OObSCHEHUS! 3aBUCUMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTH YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
M XUMHYECKHE CBOMCTBA TUIMHUYHBIX MPEJACTABUTENICH PpA3JIMUHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKAJJUEHOB, aJJKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, ANbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX A(UPOB, KUPOB, HUTPOCOCAMHEHUN W aMHUHOB,
AMUHOKHUCTIOT, O€nKOB,  yIJIeBOJOB  (MOHO-, JHU- W  TOJHUCAXapHJioB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUHl C UCIOJb30BAHUEM CTPYKTYPHBIX
bopmya;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYEeCKUX COCTUHEHHUH OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
ChIpbs (HEPTH, IPUPOJIHBIN ra3, Yrojib), CIOCOOBI €ro MepepadoTKH U MPAKTHYECKOE
MIPUMEHEHUE TPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJIax MO3HAHMS — HAONIOJCHUH, U3BMEPEHUHN, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaabHOM Y MBICIIEHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTb YMEHUSI TPUMEHATH OCHOBHBIE ONEPAIUK MBICIIUTEIILHON
NEeSATeTbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEeMAaTH3alluIo,



BBISIBJICHUE MTPUYUHHO-CIICACTBEHHBIX CBS3EH — JJI1 U3Y4YEHHS CBOWCTB BEILECTB U
XUMHYECKUX PEaKILINii;

c(OPMHUPOBAHHOCTb YMEHHI: BBISBISTH B3aMMOCBS3b XUMUYECKUX 3HAHHUH C
HNOHATHUAMM U TPEACTABICHUSIMHU APYTrUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oee OCO3HAHHOTO TOHHMMAHHUSA CYIIHOCTH MAaTepHAIbHOTO €IMHCTBA MHpA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
POTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTH YMEHUI: TPOBOAUTH PACUETHI [TO XUMHUUECKUM (POpMyTIam
U YpaBHEHUSIM XHMUYECKHX pPEaKIUi C MCIOJIb30BAHUEM (U3NYECKUX BEIUYUH
(Macca, 00BbEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKJIECHUIO XUMHUYECKOH (HOpPMYIIBI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB, MPOIAYKTaM
CrOpaHusi, MIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TO3UIUMH  DKOJOTMYECKOM  OEe30MacHOCTHM  MOCJENCTBUS ~ OBITOBOM U
MIPOU3BOCTBEHHOM IEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKOM BELIECTB,
WCIIONIb30BaTh MOJYYCHHBIE 3HAHUSA ISl PUHSATUS TPAMOTHBIX PEIICHUN MpolieM
B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHMIA: CAaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUH DSKCHEPUMEHT (MOIy4eHHEe M M3y4eHHE CBOMCTB OpPraHUYEeCcKUX
BEIIECTB, KAYECTBEHHBIC PEAKIIMH YIJIEBOAOPOIOB pa3IMYHBIX KJIAcCOB M
KHUCJIOPOACOAEPKAIIMX OPraHUYEeCKUX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHbBIX
3aJja4 O PAcHO3HaBAaHUIO OPraHUYECKHX BEUIECTB) C COOJIOJIEHUEM IpaBHII
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YNbTATHI IKCIIEPUMEHTA, aHAJIM3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU IIeIECO00pPa3HOT0 MOBEACHUS B OBITY U
TPYJOBOM JEATEIHLHOCTU B LEISX COXPAHEHUSI CBOETO 3JI0POBBS, OKpPY)KArOIIeH
MPUPOTHON CPEJIbI U JOCTUKEHHSI €€ YCTONYHBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OpPraHU3MBbI
orpene’EHHBIX OPraHUIEeCKUX BEIIECTB, MOHMUMas cMbIch mmokazatens [TK;

aHATM3MPOBATH I1EIeCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(OpPMAIINHU B pa3TUYHBIX UCTOYHUKAX (HaydyHast U yueOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAaInIo, TiepepadaThiBaTh €€ U CIOIb30BaTh B
COOTBETCTBUHU C IOCTABJICHHON y4eOHOM 3aauei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W T03HABAEMOCTH SIBJICHUM NPUPOABI, O MECTEe M 3HAYCHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poJM B O0ECNEYEHUU YCTONYHBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KYyJIbTYphl YEJIOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU
cpexne;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraloINe MOHSATUS — XUMUUECKUU 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JJICKTPOHHAsE 000JIouka aroma, S-, P-, Od-aTOMHBIE OpOMTAM, OCHOBHOE H
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIETKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON PeaklMu, CKOPOCTh XMMUUYECKON PEaKIuy, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEIKAIIIUE B OCHOBE MOHUMAaHUSI MPUIUHHOCTH
Y CUCTEMHOCTH XMMHWYECKHUX SIBIICHHI; COBPEMEHHBIE MPEICTABIEHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIDHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XUMHUYECKUX peaklHil, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX KX MPOTEKAHUSA, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M JHUCHEPCHBIX CHUCTEMax; (PAKTOJIOrMYECKUEe CBEACHUSI O CBOMCTBAX,
coCTaBe, MOJYYeHUU U 0€30MaCHOM HCTIOIL30BaHUN BAKHEUIITUX HEOPraHUYECKHUX
BEIIECTB B OBITY W MPAKTUYECKON EATEIHLHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIATIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, UCIOJIH30BATh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAaHWU HEOPTAaHMYECKUX BEIIECTB U UX MIPEBPAIICHUM;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

C(OPMUPOBAHHOCTb YMEHHSI OOBSCHATH 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTH YMEHUH: KJIacCU(PUIIUPOBATH: HEOPTAaHUUECKHUE BEILIECTBA
10 UX COCTaBY, XUMUYECKUE PEAKLIMU 10 Pa3IMYHbIM MPU3HAKaM (YUCIIy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO CTeleHen
OKHMCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajuu3aropa W JIpYyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAHHUA U KPUTEPUHM Ui  KJjaccuuKaiuu
M3y4aeMbIX BEHIECTB U XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHUM: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTaim», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYECKHMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOINX XUMHUUECKUX PEAKIINM;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpAalIEHHBIX  MOHHBIX  YPaBHEHUW;  PEAKUMM  TUAPOIM3a;  peaklui
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



C(POPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEAKIU C y4ETOM MX DHEPreTUYECKUX XapAKTEPUCTHK, XapakKTep
M3MEHEHUS! CKOPOCTH XHMHYECKOM pEaKUMd B 3aBHCHUMOCTA OT Pa3IMYHbIX
(akTOpOB, a TAKXKE XapaKTep CMEUICHHUs] XUMUYECKOTO PAaBHOBECHSI 0] BIMSIHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

C(OPMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaTh XUMHUYECKHE peakluH,
JeKalye B OCHOBE IPOMBIIIJIEHHOIO IIOJTYYEHUS CEpPHOM KHCJIOThI, aMMMAaKa,
oOlMe Hay4yHble MPUHLMIBI XUMUYECKUX MPOM3BOACTB; LEJIECO00Pa3HOCTh
IPUMEHEHUs HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb34;

C(OPMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMM O METOAAaX HAyYHOrO
MO3HAHMS SIBICHUH TPUPOABl — HAOIIOJEHUE, W3MEpEeHHE, MOJCIMPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN), UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHMS IPUMEHATH 3TH 3HAHUS IPH SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U Uil OOBSICHEHMS] XMUMHYECKHX SIBIICHUH, HMEIOUMX MECTO B IIPUPOE,
MPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OPMUPOBAHHOCTh YMEHUS BBISBISTH B3aMMOCBSI3b XUMHYECKUX 3HAHUH C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYITMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
00J1€€ 0CO3HAHHOTO MOHUMAaHUS MAaTepUaIbHOTO €INHCTBA MHUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAMTH pPacy€Tbl: C HCIOJIb30BAaHUEM
NOHATUI «MaccoBasi J0JsI BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHLIEHTpAIUs»;
Macchl BellecTBa UM 00bEMa rasza 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peakuuy; 3HAUYC€HHUsI BOAOPOJHOrO MOKa3aTeisl pacTBOPOB KHUCIOT U IIENOYel C
U3BECTHOW CTEMEHbI0 JMCCOIMAINK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa PEaKIMM, €CIU OJHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOPA C
OTpeeIEHHON MAacCOBOM J0JIe PacTBOPEHHOTO BEIIECTBA WA JTAHO B M30BITKE
(MMeeT mpUMECH); 10JIM BBIXOJ1a TIPOAYKTA PEeaKIMK; 00bEMHBIX OTHOILICHUH Ta30B;

C(pOPMUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBATH U IPOBOAUTH
XUMUYECKUA  DKCIEpPUMEHT  (IIPOBEIEHHWE  pPEaKIUud  HOHHOIO  OOMEHa,
IIOJTBEPKICHHE Ka4ECTBEHHOI'O0 COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEICICHUE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHIWKATOPOB, HM3YYECHUE BIUSHHUS
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHYECKOW  pEaKIUH, pELICHUE
JKCIIEPUMEHTAJBHBIX 3aJad no TemaMm «Mertamws» u  «Hemeramisl») c
coOrofieHueM MpaBuil 0€30MacHOro0 OOpalleHUs C BEIIECTBAMU M JIaOOPATOPHBIM
obopynoBaHueM, (POPMYIUPOBATH LEIb UCCIEIOBaHMS, IPEICTABIATh B pa3IMUHOMI
dopMe  pe3ynabTaThl AKCIEPUMEHTA, AaHAJIM3UPOBATh M  OLEHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyion u JabopaTOpHBIM O00OpymOBaHHUEM, OOpaIlleHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JIOCTUXKEHUA €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABATH OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUYHBIX UCTOYHHUKAX (HAydyHAsl U yueOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XUMHUUYECKYI0 HH(POPMAITHIO, TIepepadaThIBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHON y4eOHOM 3a1auei.
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Crpoenue
aToma.
[Tepnonnueckuii
3aKOH U
11 [Teproguyeckas 9
cucrema
XUMHYECKUX
anemeHnToB /1. .
Menpeineesa
Crpoenue
BELECTBA.
1.2 » 11 1
MHuoroo0pa3sue
BELIECTB
XuMuveckune
1.3 19 1 1
peaxiuu
Hroro no pazneny 39
Paznen 2. Heoprannueckass XuMus
2.1 Hemeranbl 31 1
2.2 MerTasibl 23 21
Hroro no pazaeny 54
Pasznen 3. XuMus ¥ KU3HL
MeTtoan!
MIO3HAHUS B
3.1 9
XUMUU. XUMUS
U KU3Hb
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
68 4 3
YACOB I1O0

[TPOI'PAMME







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos i HMara JIEKTPOHHBIE
ara
Ne o nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTnueckue | 1O
n/n Bcero oOpa3oBare/ibHbIE
paboTsI paboThI WIany | pagr
y pecypebl
[IpenmeT n 3Ha4eHME OPraHUYECKON
XMMHUH, TIPEICTABIEHUE O
1 > 1P 1 06.09
MHOI000pa3uu OpraHu4eCcKux
COeIMHEHUN
DNEKTPOHHOE CTPOEHHUE aTOMa
yriaepoja (OCHOBHOE U
2 BO30YKJIEHHOE COCTOSIHHUS). 1 07.09

BanenTHbIE BO3MOXXHOCTH aToMa
yriiepoaa

XuUMHUECKas CBS3b B OPraHUYECKUX
coenMHEHNIX. MeXaHu3MBbI

3 . 1 07.09
00pa3oBaHMs KOBAJICHTHOM CBSI3H,

CrocoObl pa3peiBa CBsI3€El

Teopust ctpoeHUst OpraHUYECKUX

4 1 13.09
coenuHeHnuit A. M. bytieposa
Buael nzomepun: cTpykTypHas,
IPOCTPAHCTBEHHAs. DIJIEKTPOHHBIE

5 POSID P 1 14.09

3¢ (deKTh B MOJIEKYJIaX

OpraHUYEeCKHUX COCIMHEHUN




[IpencraBienue o kiaccuuKaluy u
crCcTeMaTH4ecKasi HOMEHKJIAaTypa
(IUPAC) opraHn4eckux BEIIeCTB

14.09

Knaccudukanus peakuuii B
OpraHUYECKON XUMUU

20.09

Cucrematusanusa U 00001IeHTE
3HAHUH 10 TEME

21.09

AJIKaHBI: TOMOJIOTHYECKHUH PsijI,
obmras ¢popmysia, HOMEHKJIATypa U
U30Mepus, JIEKTPOHHOE U
IPOCTPaHCTBEHHOE CTPOCHHE
MOJICKYT

21.09

10

qDI/I?;I/ILICCKI/Ie U XUMHUYCCKHUC
CBOICTBa aJIKaHOB

27.09

11

HaxoxieHre ajikanoB B IPUPOJIE.
CrniocoObI ONTy4YeHus: U IPUMEH EHUE
AJIKaHOB

28.09

12

[uxnoankanel: obmas hopmya,
HOMEHKJIATypa ¥ H30MEpHs,
0COOEHHOCTH CTPOEHUS U
XHUMHUYECKUX CBOMCTB, CIIOCOOEI
MIOJTyYEHUS ¥ IPUMEHEHHE

28.09

13

Pemienne pacu€tHbix 3a71a4 HA
ornpeiesIeHU e MOJICKYJISIPHOM
(hopMyJIBI OPraHUYECKOro BEIIECTBA
110 MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOISIINX B €I'0 COCTaB.
Cucrematuszanus 1 00001cHIE
3HAHUM T10 TEME

04.10




14

AJIKEHBI: TOMOJIOTHYECKUN AT,
obmras ¢popmyiia, HOMGHKJIATYpa,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Moseky. CTpyKTypHas u
LUC-TPAHC-U30MEPHUSI ATIKEHOB

05.10

15

dusuueckue U XUMHUYECKHE
CBOMCTBA ankeHOB. [IpaBuio
MapkoBHUKOBA

05.10

16

Crioco0ObI oJTyueHus ¥ IPUMEHEHHE
AJIKEHOB

05.10

17

[Tpaktrueckas padora Ne 1 mo Teme
"[TonydyeHue 3TuIEHA U U3yUYECHHE
€ro cBOMcTB"

11.10

18

Pewienne pacu€THbIX 3a1a4 HA
OIIpEEIIEHNE MOJIEKYJIISIPHON
(hopMyJIBI OPraHUYECKOr0 BEMIECTBA

12.10

19

AJKaIMeHBI: CONMPSHKEHHEBIE,
M30JIMPOBAaHHBIC, KYMYJIMPOBAHHBIC.
Oco0eHHOCTH JIEKTPOHHOT O
CTPOCHUS

12.10

20

XUMHYECKHE CBOMCTBA
CONPSDKEHHBIX JUECHOB

18.10

21

Cr1oco0bI IMMOJIYYCHUA U IPUMCHCHUC
AJIKaJUCHOB

19.10

22

AJIKMHBI: TOMOJIOTHYECKUM AT,
obmras popmyiia, HOMEHKJIATYpa,
ANIEKTPOHHOE M MTPOCTPAHCTBEHHOE

19.10




CTpOEHUE MOJICKYJI, (PU3HUECKUE
CBOICTBa

23

XHUMHAYECKIE CBOMCTBA AJIKUHOB

25.10

24

KauecTBeHHBIE peakIuu Ha
TPOMHYIO CBS3b

26.10

25

Cnoco0OnI MOJIYy4YCHUA U IPUMCHCHUC
AJIKUHOB

26.10

26

Pemenue 3amau: pacuérel o
YPaBHEHHMIO XUMHYECKOM peakuu

08.11

27

Cucrematuzauus u 00o01IeHne
3HAHHUU II0 TEME

09.11

28

ApEHBI: TOMOJIOTUYECKUH P,
obmras popmysia, HOMEHKJIATypa.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJI OeH301a U
TOJIyOJIa, X (PU3NYECKHUE CBOWCTBA

09.11

29

XVWMHUYECKUE CBOMCTBA apEHOB:
peaKIuy 3aMeIEeHUS

15.11

30

XWUMHUYECKHE CBOMCTBA aPEHOB:
peakLuy NpUCOCIUHEHHUS,
OKHCJICHHE TOMOJIOTOB OeH30J1a

l6.11

31

OCco0EeHHOCTH XMMHUYECKHX CBOKCTB
CTHUPOJIa

16.11

32

Pemenue pacu€THbIxX 3a1a4 Ha
OIIPEAEIEHUE MOJIEKYJISIPHON
(hopMyJTBI OPraHUYECKOro BEMIECTBA

2211

33

CrniocoObI MoNTy4eHus: U IPUMEH eHUe
apeHoB

23.11




34

I'eneTrnueckas cBs3b MEXKIY
pa3JIMUYHBIMU KJIaCCaMH
YTJIEBOJIOPOIOB

23.11

35

Pacuérel no ypaBHEHHSIM
XUMUYECKUX PEAKIIH.
Cucrematusanus 1 00001eHHE
3HAHUHU II0 TEME

26.11

36

ITpuponnsii ra3. [lonyTtaele
He(TSAHbIE Ta3bl

30.11

37

KaMeHHBI# yroJib ¥ TPOAYKTHI €ro
nepepadoTKu

06.12

38

Hed b 1 ciocoOs1 €€ mepepaboTku.

[Ipumenenue npogyKToOB
nepepaboTKu HEPTH

07.12

39

['enernueckas cBsA3b MEXIY
Ppa3IMYHBIMU KJIaCCaMU
YTJIEBOJIOPOIOB

07.12

40

["aslorenonpon3BOAHBIC
YTJI€BOJOPOJI0B: 3JIEKTPOHHOE
CTpOEHHE; PEaKLIUU 3aMeIICHHS
rajoreHa

11.12

41

JleicTBUE MIEIOYEH HA
rajoreHponu3BOAHBIE.
B3aumopeiicteue
JUTAJIOTeHAJIKAHOB C MAarHUEM U
LIUHKOM

11.12




42

Cucrematusanus u 000011eHIE
3HAHUU 10 pa3aeny
"VYraesonopoasr"

13.12

43

KonTtponbsHas paborta o reme
"Yraesonopoasr"

18.12

44

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psifl, 001as
(dhopmyra, CTpoeHHE MOJIEKYI,
n30Mepusi, HOMEHKJIATYpa,
Kjaccupukanus, Gu3ndecKre
CBOICTBA

19..12

45

XUMHUYECKHE CBOMCTBA MpEACIIbHBIX
OAHOATOMHBIX CIIMPTOB

25.12

46

Crioco0ObI osTyuyeHus U IPUMEHEHHe
OJTHOATOMHBIX CIIMPTOB

26.12

47

[IpocTsie 23¢upbl: HOMEHKIATYpa U
HU30MEpHsi, 0COOCHHOCTH
(bI/ISI/I‘IeCKI/IX U XUMHYECKUX CBONCTB

26.12

48

MHOroaToOMHbIE CIUPTHI:
STUJIEHTJIMKOJIb U TIULEPUH, UX
(u3nUecKre 1 XMMUYECKHE
CBOMCTBA

04.01

49

Cr1oco0bI IMMOJIYYCHUA U IPUMCHCHUC
MHOI'OATOMHBIX CITUPTOB

10.01

50

@DeHoII: CTPOEHUE MOJIEKYJIBI,
¢buznyeckue cBoncTRa.
ToxcuarOCTh PeHosa

11.01

ol

XUMHUYECKHE CBOMCTBA (heHoIIa

11.01




52

CriocoOBI IOJTydeHUS ¥ IPUMEHEHHE
(benona

1801

53

[Ipaktueckas padorta Ne 2.
Pemenne SKCIICPUMCHTAJIbHBIX
3aj1a4 1o reMe "Cruptel U peHonbr"

19.01

54

Cucrematusanusa U 00001IeHTE
3HAHUH 10 TEME

1901

55

AJBIIETHABI U KETOHBI: AJIEKTPOHHOE
CTpOEHHE KapOOHUIILHON TPYIIIbI;
TOMOJIOTUYECKHE PSAbI, 001Ias
bopmyna, u3oMepus u
HOMEHKJIaTypa

18.01

56

ATbAEruibl U KeTOHBI: (PU3NYECKUe
CBOMCTBA; PEAKIIMU NIPUCOEANHCHUS

18.01

o7

Peaknium oxkucieHusa u
KaueCTBEHHbIEC PEAKI[UU AJTBICTUI0B
U KETOHOB

2401

58

CriocoObl OJTYyYEeHHUST aJIbJICTHIO0B U
KETOHOB

25.01

59

OI[HOOCHOBHI)IC MMpCACIIbHBIC
Kap6OHOBI>IC KHCJIOTEI, 0COOEHHOCTHU
CTPOCHHA UX MOJICKYIJI

25.01

60

N3omepusi 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX
¢uznyeckue cpoicTBa

31.01

61

XUMHUECKHE CBOMCTBA MPEJIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

01.02




62

Oco06eHHOCTH CBOMCTB MypaBbUHOM
KHCIIOTBL. MHOTOOOpasue
KapOOHOBBIX KHCIIOT

01.02

63

OCcoOCHHOCTH CBOWCTB:
HEMPENeNbHBIX U apOMATHUECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCIIOT

07.02

64

ITonsiTHE O MPOM3BOAHBIX
KapOOHOBBIX KUCIOT

08.02

65

CrniocoObl OJTy4YEeHHUsI U IPUMEHCHUE
KapOOHOBBIX KUCIIOT

08.02

66

Crnoxxnble 2UpPBI: TOMOJIOTUYECKHMA
psia, obmiast popmyia, U30MeEpUs U
HOMEHKJIaTypa

14.02

67

duznueckue U XUMUYECKUE
cBoiicTBa 3GUpPOB

15.02

68

Pemenue pacu€THbIX 3a1a4: 110
YPaBHEHMIO XMMHUYECKON PEAKLUU,
Ha ONPEAECIEHUE MOJIEKYJIAPHON
(opMyJIbl OpraHMYECKOro BELIECTBA

15.02

69

[Tpaktryeckas padora Ne 3.
Pemenue sxcnepuMeHTaIbHBIX
3a1a4 1o reMe "KapOoHoBbIe
KucnoThl. CroxkHbIe 3Puph”

2102

70

XKupsr: ctpoenue, puznyeckue u
XUMHUYECKHE CBOMCTBA (THAPOIH3)

22.02




71

OcoOeHHOCTH CBOMCTB KHUPOB,
COZIepXKaIUX OCTATKH
HCTIPEACIbHBIX ) KUPHBIX KUCIIOT.
JKups! B ipupone

22.02

72

Mp11a KaK COJIM BBICIITHX
KapOOHOBBIX KHUCIIOT, UX MOFOIIEE
neuctsue. Ilouste o
CHHTETUYECKNX MOIOIIUX CPEICTBAX
(CMCO)

28.02

73

I'eneTrnueckas cBs3b YriieBOJOPOIOB
1 KHCJIOPOACOIEPKAIINX
OPraHruvdCCKUX BCUICCTB

29.02

74

Pacuérsl 10 ypaBHEHUSIM
XUMHUYECKUX PEaAKIUMN

29.02

75

Cucrematusanusa u 00001IeHNE
3HAHUIH 10 TEME

06.03

76

OOm1as xapakTepUCTUKA YTIEBOAOB
U KJaccu QUKaIus yriieBo10B
(MOHO-, M- ¥ TIOJMCaXapUIbl)

07.03

77

MoHocaxapuabl: pU3nYecKre
CBOHCTBA M HAXOXK/IEHUE B IPUPOJIE

07.03

78

HpI/IMeHCHI/Ie T'JIFOKO3HI, e€ 3HaueHue
B ) KUBHCACATCIIbHOCTU OpraHru3Ma

14.03

79

Jucaxapusl: caxapo3a, MajabTo3a U
nakro3a. Haxoxaenue B npupoae u
MIPUMEHEHHUE UCaXapuioB

14.03




80

[Tonmmcaxapuasl: CTpoeHHE
MaKpOMOJICKYJI, GU3HYECCKUE U
XMMUYECKHE CBOMCTBA, TPUMEHEHUE

27.03

81

[TonsiTue 00 MCKYCCTBEHHBIX
BOJIOKHaX

28.03

82

Peuienne pacueTHbIX 3a1a4 Ha
OTIpeIeIeHHE JIOJIU BBIX0/1a
MPOJYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOKHOI'O

28.03

83

Cucremartuzauus u 00o01IeHne
3HAHHH 110 pa3eny

03.04

84

KontponbeHas paborta o reme
"Kucnoponconepxaniue
OpraHUYECKHE COeqUHEHUs"

04.04.

85

AMUHBIL: KnaccuduKanus, CTpoeHHue
MoJIeKy1, o01as popmyna,
M30MepHUs, HOMEHKJIaTypa U
¢uznyeckue cBoicTBa

04.04

86

XUMHYECKHE CBOWCTBA
anudaTuyecKux aMHUHOB

10.04

87

ABnmH: CTPOCHUEC aHUJIMNHA,
0COOEHHOCTH XMMHUYECKUX CBOMCTB
aHUJINHAa

11.04

88

Crioco0ObI oJTyyeHus U IPUMEHEHHE
amupaTHIECKUX aMHHOB

11.04

89

AMUHOKHCIIOTBI: HOMEHKJIATypa U
n3zomepusi, (pu3MYecKue CBOKWCTBA.

17.04




OTI[GJ'II)HI)IG npeaACTaBUTECIIN O.-
AMHMHOKHCJIOT

90

XUMHYECKHE CBOMCTBA
AMHHOKHCJIOT, UX OMOJIOTHYECKOe
3HaYeHuEe aMHUHOKUCIIOT. CHHTE3 H
TUIPOJIA3 TICTITH/IOB

18.04

91

benku kak npupoaHbIE MOIUMEPHI;
CTPYKTYpBI O€JIKOB

18.04

92

XUMH4YECKHE CBOMCTBA OEJIKOB

18.04

93

AzoTrconepxaliue
TeTePOLUKINYECKAE COCINHECHUS.
HyxkiienHOBBIE KMCIOTBI: COCTaB,
CTpOEHHE U OHoJoruyeckas poib

24.04

94

[Ipaktuueckas padota Ne 4.
Pemenue sxcriepuMeHTaIbHbBIX
3a7a4 no TeMe "A3oTcoaepkaiiue
OpraHUYECKHEe COeTUHEHUS"

25.04

95

[Ipaktueckas paborta Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3ama4 o teMe "Pacno3HaBanue
OpPraHUYECKUX COETUHEHUN"

25.04

96

KonTtponbsHas pabota o reme
"A3zoTcoaeprKalliie OpraHuuecKue
coequueHusa"

07.05

97

OCHOBHBI€ ITOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHUI
1 METOJIbl UX CHUHTE3a —

08.05




MOJMMEepU3alus U
MHOJUKOHJACH Ay

98

[ImactMmaccel. Y Tunuzauus u
nepepadoTKa MIacTHKa

08.05

99

OnacToMepbl: HaTypaJbHbIN
CUHTETHYECKUE KaydyKu. Pe3nna

08.05

100

BoulokHa: HaTypasbHbIE,
UCKYCCTBEHHBIE, CHHTETUUYECKHE.
[Tomumeps! criennanbHOro
Ha3HAYCHMUsI

14.05

101

[IpakTueckas padora Ne 6.
PeH.IeHI/Ie Z-)KCHepI/IMeHTaIIBHBIX
3amad mo reMme "PacnosnaBanue
IUIACTMACC U BOJIOKOH"

15.05

102

O0001IeHE U CHCTEMATH3AIIHS
M3YYEHHOr 0 MaTepuasa mo TemMe
"BbICOKOMOIIEKYIISIPHBIE
coenquHeHU"

15.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KUIACC

N KosmyecrBo yacos Hara Jlata DJIeKTPOHHBIE
n/ Tema ypoxa Kontpoasn | IIpakTuyeckue no no uupposLIe
- Bcero 5 5 JIaHy daxt o0pa3zoBaTebHbIE
ble pa0d0ThbI PpaooThI y
pecypcsl
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUUYECKHM 1 07.09
anemeHT. M30Tomsl
2 Pacnipenenenne 31€KTPOHOB 110 aTOMHBIM 1 07.09
opouTaIIM
DNEKTPOHHBIC KOH(DUTYPALIH aTOMOB 14.09
3 AJICMEHTOB B OCHOBHOM M BO30Y)KIEHHOM 1
COCTOSIHUH
Ilepnonnuecknii 3akoH u llepuonnyeckas 14.09
4 CHCTeMa XMMHYECKUX daeMeHToB JI. 1. 1
MenpeneeBa, CBA3b C COBPEMEHHON TEOPUEN
CTPOCHMS aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB 21.09
5 XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX HMHU 1
IIPOCTBIX U CIIOKHBIX BELIECTB I10 I'PyIIaM U
nepuoaam
Buapl xumuueckoil cBs3u. MexaHu3Mbl 21.09
6 0o0pa3oBaHMs KOBAJCHTHON CBS3U. 1
Bonoponnas cBsi3b. MeXMOIIEKYIISIPHBIE
B3aUMO/ICH CTBUS
BaneHTHOCTb U BaJICHTHBIE BO3MOXKHOCTH 28.09
7 aToMOB. CB$I3b 2JIEKTPOHHOM CTPYKTYpPBI 1

MOJICKYJI C UX TCOMECTPUICCKUM CTPOCHUCM




[lonsATHE O AUCHIEPCHBIX CUCTEMAX.
[IpencraBienne 0 KOJIOMAHBIX PACTBOPAX
HctuHHbBIE pacTBOPBI: HACBIIIEHHBIE U
HEHACBIILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

28.09

Crioco0sI BhIpayKEHHs] KOHLIEHTPAINH
pacTBOpOB

05.10

10

Pemenue 3aau ¢ UCIoIb30BaHUEM MTOHATHH
""MaccoBast 101 pacCTBOPEHHOTO BellecTsa,
"MoJIsipHast KOHLEHTpauus"

05.10

11

CucreMatn3anusa 1 00001eHIE 3HAHUH 110
TEME

12.10

12

KonrtponpeHas pabora no remam "CtpoeHue
aroma. [lepmoguueckuii 3aK0H 1
HepnonnquKaﬂ CUCTEMA XUMHYCCKHUX
anemeHnToB /1. 1. Menneneesa", "Ctpoenue
BeniecTBa. MHoroobpasue BemniecTs"

12.10

13

KJ'IaCCI/I(l)I/IKaHI/ISI XUMHYCCKHUX peaKHI/Iﬁ B
HeOpFaHquCKOﬁ u OpFaHquCKOﬁ XHMUH.
3aKkoH COXpaHCHHA MACChI BEHICCTB, 3dKOH
COXpaHCHUA U NPEBPALICHUSA SHCPIUU IIPpU
XUMHUYCCKUX PCAKIHAX

19.10

14

Brruncnenns mo YPaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKHUM YPaBHCHUAM

19.10

15

CKOpOCTh XUMHUYECKOU peaKinu, eé
3aBHCHUMOCTb OT pa3NUYHbBIX (DAKTOPOB.
Karanu3s u katanusaTtopsl. ['oMorennsie u
reTEPOreHHbIEC PEAKIUU

26.10




16 OO6patumMbie 1 HEOOPATUMBIE PEAKITHH. 26.10
XUMHUUYECKOE PABHOBECUE
DnekTpomTHdecKas auccounanus. CuabHbIe 09.11
17 U cinabble 35eKTpouThl. CTereHb
JUCCOLIMAIINT
NonHoe npousseneHue Boabl. Cpena BOIHBIX 09.11
18 pactBOpoB. Bogopoauslii nokazarens (pH)
pactBopa
19 I'uaponus comeii. Peakuuu, mpoTekarmmuye B 16.11
pacTBOpax 3IEKTPOIUTOB
[Ipaktuueckast pabora Ne 1 mo Teme 16.11
20 "XuMHUUECKHE PEeaKIIU B PACTBOPAX
AIEKTPOJUTOB"
OKHCIUTENBbHO-BOCCTAHOBUTENbHbBIE 23.11
21 peakiuu. BaxxHenmme OKUCIUTENN U
BOCCTAaHOBUTEIHN
9 MeToz 37eKTpOHHOTO (3JIEKTOHHO-MOHHOT'0) 23.11
Oanmanca
23 MeTo/1 3eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) 30.11
Oanmanca
24 DNEeKTPOIN3 pacTBOPOB U PacCIUIaBOB BELIECTB 30.11
25 Pemenue 3aau pa3nMyHbIX TUIOB 07.12
28 KonrtponpHas pabora no reme "Xumuueckue 14.12
peakuun”
[Tonoxenue HemeraiioB B [leprnoanueckoit
29 CUCTEME XMMHYECKUX deMeHToB JI. W. 21.12

MeneneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. PU3NUECKHNE CBOMCTBA HEMETAJUIOB




30

["anmorensl: HaXOXKIEHNE B IPUPOJIE, CIIOCOOBI
MOJIy4CHHSI, PU3HUCCKHE U XUMHYCCKHE
CBOMCTBa

21.12

31

I"anorenoBogopoakl. Baxkueiimme
KHUCIIOPOACOAEpKAIIUE COSTUHEHHS
rasioreHoB. CriocoObl MOJTy4eHUs raJOoreHOB.
HpI/IMCHeHI/Ie TaJIOT€HOB U UX COG}II/IHCHI/Iﬁ

21.12

32

Kucnopoa: nabopaTopHsie U IPOMBILIEHHBIE
CIOCOOBI MOJy4YeHUs, pu3nueckrue u
xumudeckue cBoiicta. O3o0H. [Ipumenenue
KHCII0POAA U 030HA.OKCHABI U IEPOKCUBIL.

28/12

33

Pemenue 3amau Pa3IMYHbIX TUIIOB

28/12

34

Cepa: HaXOXKAEHUE B IPUPOJIE, CIOCOOBI
MOoJIy4CHUH, (1)I/I3I/I‘~ICCKI/IC U XUMHNYCECKHEC
cBoiictBa CepoBOAOPO, CYNIb(UIbI

11.01

35

Kucnoponcoaepxaiiiie coeAuHEHUS CEPHI.
OCOOECHHOCTH CBOMCTB CEPHOM KUCIIOTHI

1101

36

A30T: HaXOXKJI€HUE B PUPOJIE, CIIOCOOBI
MOJTyYeHUs], PU3NUECKHE U XUMHUECKUE
cBOWcTBa. AMMUAK, HUTPUAbI

18.01

37

KHCJ’IOpOI[COI[Cp)K&LHHC COCAMHCHMHA a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHMCIOTHI

18.01

38

[TpuMeHeHuE a30Ta U €ro COeAUHEHUM.
AzoTHBIE Y100OpEeHUs

25.01

39

®docdop: HAXOKAESHUE B IPHUPOIE, CIIOCOOBI
NOJTy4eHUs, PU3HUECKIE U XUMUYECKUE
cBoiictBa. ®ocuast u hochun

25.01




40

Oxkcunbl dpocdopa, pochopcogepxammue
kucinoTel. Comu pochopHO KHCITOTHI
[Tpumenenue Gpocdopa U ero COeTUHEHHIA.
dochopHbie yroOpeHus

01/02

41

VYriepoa:u KpeMHU, HAXOXKIEHHUE B
MIPUPOJIE, AJUIOTPOITHBIC MOAUPUKAIIHH;
busznuecKkre 1 XMMUYECKUE CBOWCTBA,
pUMEHEHUe

01/02

42

Oxcun yriepona(ll), okeun yriepona(1V),
YrOJIbHAsi KUCJIOTa U €€ COIu

43

Oxkcun kpemuwusi(1V), kpeMHHEBast KUCIIOTA,
cuiMKaThl. [I[puMeHeHrne KPEeMHUS U ero
coequHeHuid. CTEKI0, ero moay4eHue, BUIbI
CTeKJia

08/02

44

[Tpaktuueckas pabota Ne 2. Pemienue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Hemeranmisr"

08/02

45

Pemienue 3a/1av Pa3JIMIHbIX THUIIOB.

15.02

46

KontponbsHas pabora no reme "Hemeraisl

15.02

47

[Tonoxenune meramioB B [lepuognueckoit
CHCTEME XMMHYCSCKHUX 3JIEMEHTOB.
OCO0OEHHOCTH CTPOCHUS PJIEKTPOHHBIX
000J104eKk aToMOB MeTasuioB O0mue
(dusznyUecKre CBOMCTBA METAIIOB.

22/02

48

CnuaBel metajuioB. Koppo3us meranios

22/02

49

DIEKTPOXUMHUUECKHI psJl HANpsKEHUI
MeTasoB. O0ume crnocoObl MOTy4eHHUs
METAJIJIOB

29/02




50

OO6mas xapaktepucTika Mmetaiios |A-
rpynnsl [Tepronndeckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB. HaTtpuii n kanumi:
nony4yeHue, pusnueckue 1 XuMUIecKue
CBOMCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U
HUX COCIUHEHUU

29/02

51

OO6mas xapaktepuctika metainios 1A-
rpynibl [Tepuoguyeckoii cucreMbl
XHUMHYECKUX 3JIEMEHTOB. Maruui U KalblUn:
MoJIy4eHHuEe, PU3NIECKUE U XUMHUYECKUE
CBOMCTBa, IPUMEHEHHE TPOCTHIX BEIIECTB U
HUX COEIWHEHUN

52

KécTtkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUs

53

AOMHHMI: TIOJTydeHue, pUu3ndecKkue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHU €
AMdoTepHbIC CBOMCTBA OKCHA M THIPOKCHIA
AJFOMUHHUS, TUAPOKCOKOMIIIICKCHI aJTFOMUHMSI,
WX PUMECHCHHE

54

OO01as xapakTepuCcTUKa METaJJIOB MOOOYHBIX
noarpyni (b-rpymnm) [1epuonuueckoit
CHCTEMbI XUMHUYECKUX 3JIEMEHTOB.

14.03

55

Xpom, Mapranen .JXKene3o. Meab. [{unk

14.03

56

[TpaxkTnueckas padota Ne 3. Pemenue
AKCIIEPIMEHTAIBHBIX 3a/1a4 110 TEME
"MeTtanibr"

S7

Pemenne 3a1a4 pa3JIM4HbIX TUIIOB

14.03

58

Pemrenue 3a1a4 pa3JIMUYHbIX TUIIOB




O0600611eHuE U cUCTeMaTH3aIUs U3y4EHHOTO

> Marepuana mo treme "Meraybr" 1

60 KonTponbsHas pabora o teme "MeTtanbt" 1
Ponb xuMuu B o0ecriedeHnH yCTOHYHBOro

61 pa3BuUTHs YyenoBedecTBa. [IoHATHE O HAYYHBIX 1
METOJ1aX UCCJIEI0BAHUSI BEIIECTB
Hay4dHble TpUHIIUIIBI OpraHU3aIuu

62 XHUMHYECKOr0 MPOU3BOJICTBA. 1
[TpoMBIILTIEHHBIE CIIOCOOBI MOTYYEeHUS
BAKHEUIINX BEIIECTB

63 XUMHUYECKOE 3arpsi3HEHNE OKPYKaroLeH 1
CpEZbl U ero Mocie1CTBUS

64 XuMUs ¥ 3J0pPOBbE UEIOBEKA. 1
JlekapcTBeHHBIE CpeCTBA

65 Xumus mun. Pons xuMun B 00ecriedeHuu 1
MUIIEeBOM 0e30macHOCTH

66 KocMmernueckue u napdromepHsie cpeacTaa. 1
BrrToBas xumust

67 XUMHS B CTPOUTENBCTBE.

68 [ToBTOpEeHne u 06001IIEHNE 3HAHUN 1O
MPOMJIEHHOMY KypCy

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






