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HOACHUMTEJIBHAS 3AIIMCKA

Pabouas mporpamMmMa 1o XMMUHU Ha YPOBHE cpeaHero o0iiero oOpa3oBanus pazpaboTraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanyny», TpeOOBaHU K pe3ybTaTaM 0CBOEHUS (heaepalibHON 00pa30BaTeIbHOM MPOrpaMMbl
cpennero oo6mero ooOpazoanuss (POII  COO), mnpencraBieHHslx B DemeparbHOM
rocyJapcTBEHHOM oOpa3oBarenbHOM yupexiaenuu . crangapre COO, ¢ yuérom Konuenuuu
npenofaBaHus y4dyeOHOro mnpeamera «Xumus» B o0Opa3oBaHMM opranuzanuii Poccuiickoit
deneparnyn, pean3yrOmuX 00pa3oBaTeNIbHbIC IPOrPaMMBbI, 1 OCHOBHBIX TPUHIUIIOB «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon a0 2025 roma» (Pacmopsbkenue
OCHOBHBIX IpUHLUIIOB P® ot 29.05.2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIIyOJEHHOTO HW3YyYEHHsI 3aHUMAeT pPEIlalolee MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBaHusi ydamuxcsi 10-11 kmaccoB. W3ydeHue mnpenmera,
peanmu3yeMoro B ycioBusx auddepeHunpoBaHHOTO, MPO(QUIBHOTO OOyYEHUs, HAIPABICHO Ha
oOecrieyeHne 0011€00pa30BaTENIbLHOW M OOIIEKYJIBTYPHOH IMOAIOTOBKH BBIYCKHUKOB INIKOJ,
HEOOXOIUMBIX JJIS a1allTalluy UX K OBICTPO MEHSIOLIMMCS YCIOBUSAM XU3HU B COLILYME, a TaKkKe
JUI IPOAOJDKEHHUs OOydeHHsI B OpraHM3alusAX Mpo¢ecCHOHAIBLHOIO 00pa3oBaHMs, B KOTOPbIX
XUMHUS SIBIISIETCS OJIHOM U3 NPUOPUTETHBIX IUCLUUIUIMH. .

B mporpamMe 1no XuUMHM Ha3HAauy€HHE IpeaAMeTa «XUMHUS» MOIy4daeT MOAPOOHYIO
UHTEPIpPETALMI0O B COOTBETCTBMM C OCHOBHbIMM mnojoxenusmu @OI'OC  COO o
B3alMOOOYCIIOBIIEHHOCTH 1I€Jiel, COJEp)KaHUs, pe3ylbTaroB oOydeHus U TpeOoBaHUHM K
BBIITYCKHUKAaM IIOATOTOBKH BBITYCKHUKOB. CBHIETENBCTBA TOrO, YTO CIEAYIOLIME MPOTrPAMMBbI
BBITNOJHAIOT XUMUYECKUE (PYHKITHH:

UHPOPMALIMOHHO-METOJMYECKasl, TMPEAOCTaBICHHE KOTOpOM  obecreunBaeT  MOJTy4YEeHUE
IPEJICTaBICHUS O IIPeIMETE, COIEP KaHNH, O0IIel cTpaTeru o0y4eHus, BOCOUTaHUs U O0yUYEeHUS
o0yyaroImuxcs B paMKax MpeaMeTa, M3y4aeMoro B paMKax JaHHOTO MPpOoduiis;
OpraHU3alMOHHO-TUIAHUPYIOLIas], Iperoararomas OIpeJIeJICHUE: OpraHu3aluu
CTPYKTYPUPOBAHHUS U TIOCIEI0BATENIBHOTO N3YYEHHSI HICXOAHOIO MaTepHala, KOJIMYECTBEHHBIX U
KauCCTBCHHBIX C€I'0 XapaKTCPUCTUK, MNOAXOABI K q)OpMI/IpOBaHI/IIO COIlep)KaTGHBHOfI OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTENIbHBIX JOCTHKEHUH OO0YyYarolMxcs B paMKax MTOTOBOM
aTTecTauuu B (opMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMUH.

[Iporpamma 111 yriryOJICHHOTO U3yUEHUSI XUMUH:

yCTaHABIIMBAaET UHBAPHAHTHOE NIPEIMETHOE COJIep KaHue, 00s3aTeNIbHOE TSl U3YYCHUS B paMKax
OTAENBHOTO Tpoduiisi, oO0ecreYnBaeT CTaOWIBLHOCTh M CTPYKTYPHPOBAHHE €ro IO Kjaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTUHUSIM/pa3iesaM Kypca;

JaeT MPUMEPHOE pachpe/iesieHHe TeKYIIero BPeMEeHH, PEKOMEHIyeMOTo JIJIsl U3y4eHHsI TIepBOU
TEMBI,

npeiaraeT IpUMEPHYIO TTOCIIEA0BATEIbHOCTh U3YYSHHS YIeOHOTO MaTeprala ¢ y46TOM JIOTHKH
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3CI;

JlaeT MeTOIMYECKYI0 WHTEPIPETAINI0 IeJIel W 3a1a4 U3ydeHHs NpeaMeTa Ha YTiayOoI€HHOM
YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPETHEro OOIero oOpa3oBaHUS,
COJICPIKATEIBHBIX XapaKTEPUCTHK OCHOBHBIX PE3YJIbTATOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
POrpaMMBbl CpEAHET0 O0IIero 00pa3oBaHus (JIMYHOCTHBIX, METANIPEIMETHBIX, MPEAMETHBIX), a



TaKXKe C Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABAaTEIbHBIX ACUCTBHH. 0Oydaromerocs Mo
OCBOCHHIO COAEPKAHUS IIPEIMETA.

I[To BceM Ha3BaHHBIM TMO3UIIMSIM B IPOTrPaMMe 110 XMMHUH MIPEAYCMOTPEHA TPEEMCTBEHHOCTh
¢ oOydyeHHMeM XWMHUUM Ha YPOBHE HaudalbHOro oO0IIero oOpa3oBaHMs. 3a 3aBHCUMOCTHIO
YCTAHOBJICHHOM MPOTpaMMbl MO0 XHMHHU 00s3aTeIbHONH (MHBAPMAHTHOWM) COCTaBJIAIOIICH
COZepKaHMs Kypca mnpeaMera «XHMHUs» OCTaeTCs BO3MOXHOCTh BbIOOpa €ro BapHaTHBHOM
COCTAaBJISIFOIICH, KOTOPas JI0JDKHA OTPEIENIATHCS B COOTBETCTBUH C HANPABICHUEM KOHKPETHOTO
npoduis 00ydeHusI.

B coorBerctBuM ¢ koHuentyaiabHbiMU mnonoxeHusMu PI'OC COO o Ha3HaueHUU
peaMeToB 0a30BOr0 M yriay0aEHHOTO ypOBHEH B cucTemMe au(dhepeHIIMPOBAaHHOTO OOYYCHHS Ha
YPOBHE CPETHETO O0IIeT0 00pa30BaHUs XUMUS Ha YPOBHE YIIyOIEHHOTO N3YUYCHHUS HAIIPaBJICHA
Ha MMOJIyYeHHE MPEEMCTBEHHOCTH C TIOCIIETYIONINM TalloM XUMHUYECKOTO 00pa30BaHMs B paMKax
W3YYCHUS €CTCCTBCHHO-HAYYHBIX W JMCIHUILIMHAPHBIX JUCIUIUIMH B By3aX. U OPraHU3ALUIX
cpeaHero npodeccHoHAIBHOrO 00pa3oBaHMs. B 3TOH CBA3M HM3ydeHHE MpeaMeTa <« XUMHUS»
OPUEHTHPOBAHO MCKIIIOYUTEIHHO HA PACIIMPEHHE U YIITYOJICHHE TEOPETUIECKOM U MPaKTHY €CKON
MOJrOTOBKH OOYYaIOMIMXCs, BHIOPABIINX ONPEICICHHBIN Mpoduiab 00y4eHus, B TOM YHUCIIE C
NEPCIEKTUBHOMN MOCIEOBATEIBHOCTHIO MOYYEHHSI XHMUYECKOTO 00pa30BaHMs B OPTaHU3AIMIX
npodeccuoHanbsHOro 00pa3oBaHus. JJIOOOBb K A TOMY,

CocraBisifoliMMHU  TIpeMeTa «XHUMHUS» Ha YPOBHE YINIYOJEHHOTO U3YYEHHUS SIBIISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas u Heopranudeckas xumus». [lpu
MOJIX0/IE pacCMaTPUBAIOTCS OTOOP M OPraHU3alUsI CTPYKTYPHOI'O COAEPKAHMs, KypC B IpOrpamMme
1o xumuu 3a ocHoBY BKJIt04eH B PI'OC COO B HaCTOAMMX pa3Indyuax 0a30BOTr0 U YriyOIeHHOro
YpOBHEN U3y4eHUs MOJIOKEHUS ITPeIMeETa.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumusi» U «OOmmas ¥ HeopraHU4ecKas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
W3Y4YEHUIO TpeaMeTa. JTa CcucTeMa 3HaHuM TpeOyeT o00s3aTeNbHOTO TEOPETUUYECKOTO
JIOTIOJTHEHMS, TO3BOJISIOIIETO OCO3HAaHHO OCBOUTH OOJIBIIMHA 00BEM  (aKTOJIOTHUECKOTO
Mmatepuana. Tak, Ha yriayOJIEHHOM YpOBHE HMMEETCS BO3MOXHOCTb M3y4€HHUS IIpEIMETa,
00€CIeYeHHOT0 3HaYUTEIbHOIO YBEIMYEHUsI 00bEMa 3HaHUM 00 3JIEeMEHTapHBIX 3JEMEHTaxX U
CBOMCTBaxX MX CBSI3€M HAa OCHOBAHWU PACUIMPEHUS M YIIyOJeHMs MpPEICTaBICHUN O CTPOEHUU
BEIIECTB, XUMUYECKUX CBA3EH M 3aKOHOMEPHOCTEM NMPOTEKaHMs IOTOKA, paCCMATPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKON KMHETUKHU U TEPMOJUHAMUKU. V3yueHue nepruoauueckoro 3akoHa u
[lepuogrueckoii  CHCTEMBI  OCHOBHBIX  DJJIEMEHTOB  OCHOBAaHO  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOCHUM aTOoMa. XHMHUYECKas CBSI3b C TOYKAMU
OTIpeieNIeHUs] COCTOSIHUSL U3MEHEHUI Tpu ee 00pa30BaHMU U Pa3pyLICHUH, a TaKKe ¢ TOYKaMHU
onpezeNieHusi COCTOSIHUSL ee oOpa3zoBaHus. V3ydeHue Tuma mMarepuana BbIIOIHSIET METObI,
IIPEJICTABICHHBIE B AJIEKTPOXUMHUUYECKUX IpOLEccCaX M AJIEKTPOJIM3E pacIlaBOB M PacTBOPOB
BellecTB. B Kypce opraHuueckoil XMMUU MPU PACCMOTPEHHH TPAJWLMOHHBIX CIOCOOHOCTEH
COeMHEeHUs1 0co00€ BHUMaHME YJENSETCS BOIPOCaM 3JIEKTPOHHBIX APQPEKTOB, O B3aUMHOM
BJIMSTHUM aTOMOB Ha MOJIEKYJIbl 1 MEXaHU3MBI.

Ocoboe 3HayeHue UMEeeT TO, YTO Ha COJIEPKAHUU KYpPCOB XHUMHH YIIyOJIEHHOTO YPOBHS
M3YYEHHUs JJI1 KJaccoB ompejaeseHHoro mpoduis (IVIaBHBIM 00pa3oM MO HX CTPYKType H
XapakTepy [OIMOJHEHHs K oOmeil cucteMe NpeIMETHBIX 3HAaHMH) OKas3bIBAIOT BIIUSHHE
COOTBETCTBYIOIIHE MMPEAMCETEI. TaK, Harmpumep, B COACPIKAHUU MMPEAMETOB JJIA 3aHATHN XUMHKO-
¢usnueckoro npoduist OonpiIoe 3HaUYCHHE OYAYT MMETh 3JIEMEHThI Yy4eOHOro Marepuaia Io
oOmelt xumud. IIpu n3ydeHun npeamera B JAHHOM Cllydae akLEHT OyJeT clienaH Ha OOIHOCTh
METO/IOB IMO3HAHMs, OOLUTHOCTh COJHEYHOM SHEPIUU U TEOPUH B XMUMHMU U (PU3HKE: aTOMHO-



MOJIEKYJIsIpHas TeOpHsl (MOJIEKYIApHast Teopus B (PU3HKE), 3aKOHBI COXPAHEHUS MacChl U SHEPIUH,
3aKOHBI TEPMOJINHAMUKH, 3JIEKTPOJIN3a, IIPEACTABICHUS O CTPOCHUU BEUIECTB. U APYTO€.

B 10 e BpeMs B colepkaHUU MpeaMeTa AJs KJIACCOB XMMHKO-OMOJI0rHYECKOro npoduis
OonbIIMii yAeNbHBI Bec OyIeT WMeTh OpraHuyeckas XuMmus. B 3Tom ciaydae umeercs
BO3MOYKHOCTb JUIs 60s1ee 00CTOSITEIbHOIO XUMHUECKOTO PACCMOTPEHUS OpraHU3aluy KJIETKH KaK
OMOJIOTUYECKOH CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, HAIpUMEp, TAKUE CTPYKTYpHBIE
KOMIIOHEHTbI, KaK JIMIHUJbI, OCJKH, YIJIeBOAbI, HYKJIEHMHOBBbIE KHCIOTHI M apyrue. Ilpu stom
3HaHUA O COCTAaBE U CBOMCTBAX IPEJACTABUTEIEH OCHOBHBIX KJIACCOB IIPUBEACHBI JUIS U3YYCHUS
0c0o0eHHOCTEH MpoLeccoB GOTOCUHTE3A, IbIXaHUS, TUIEBAPEHMSL.

B mnnane ¢opmMupoBaHus OCHOB Hay4yHOTO MHPOBO33pPEHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB TIO3HAHHUS U OIbITA MPAKTUUYECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YeHUeE MpeaMeTa
«XUMHUD» Ha yII1yOJIEHHOM YpOBHE, OCHOBaHHOM Ha
MEXIPEJAMETHBIX CBS3SIX C YYCOHBIMU ITPEAMETAMHU, BXOASAIIMMH B COCTaB MPEIMETHBIX 00s1acTen
«EcrecTBeHHO-HayuHBIE MpeaMeThl», «Martemaruka u uHbopMaTukay U «Pycckuil S3bIK U
JUTEpaTypay.

[Tpu u3ydyeHnn yueGHOro npeamMera «XuMus» Ha yriryOoJaéHHOM ypOBHE, a TaK)Ke Ha YPOBHE
0a3oBoro W cpenHero odbmero oOpasoBaHusi (Ha 0a30BOM YPOBHE), TepBasi MMEPBOCTEIICHHAS
MHHOBAI[MOHHOCTh SIBJISIETCS. OCHOBOM OCHOB HAayKH XHMMHUU KakK oO0JaCTHU COBPEMEHHOI'O
€CTeCTBO3HAHMUS, MPAKTUYECKOTO 4YeloBeKa MW  OJHOTO0 W3 KOMIIOHEHTOB  MHPOBOM
KyJIbTYypbl. Pemienue 3Toil 3a1aun Ha yriiyOJeHHOM YPOBHE M3Y4EHHUs IpeAMeTa MpeAarnoiaraer
JOCTIDKCHHME TaKUX IIeeH, KaK:

IPEJICTaBICHHbIE CTPYKTYpbl: O MAaTepUaJbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTH U
MIO3HABAEMOCTh NIPUPOBI, O MECTE XMMHUH B CUCTEME COBPEMEHHON HAyKH U €€ BEAYLINE POJIU B
oOecriedeHUH pa3BUTHUS  4eloBeyecTBa: B  OOecledeHMH MpodsieM — allbTepHATHBHOM,
HHEPreTUYECKOM 1 MPOJOBOJILCTBEHHON 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUH HOBBIX
MaTepuajoB, HOBbIX MCTOYHHUKH 3HEPIHH, B OOECHEUYEHUU Pa3yMHOIO MPUPOJONOIb30BaHMS, B
npefenax MHPOBO33pEHHMs M OOLIed KyJIbTyphl YelIOBEKa, a TaKkKe HSKOJIOTMYECKOro
000CHOBAHHOT'O OTHOILIEHUS K €r0 3/J0POBBIO U MPUPOJHON CPELE;

pa3sBUTHE CUCTEM 3HaHMM, 000CHOBaHME MX HAa OCHOBE XMMHUYECKMX HMCTOUYHUKOB €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa: QYHIAMEHTAIbHBIX OOBSICHEHUH, COTHEYHOM YHEPTUU U TEOPUN XUMHH,
COBPEMEHHBIX IPEACTABICHUI O CTPOCHUSAX BELIECTB HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJEKYJISIPHOM, O TEPMOAMHAMHYECKUX M KHUHETUYECKUX IPHUHIIUIAX,
IIPOTEKaHUU OSKOHOMMYECKOTO IOTEHLMANa, O XUMHYECKMX paBHOBECHH, pacTBOPOB U
JUCTIEPCHBIX Pa3MBILIUIEHUH, 000CHOBABUIMX HAayYHbIE IPUHIIMIIBI XUMUYECKOTO ITPOU3BOJICTBA;
CpecTBa y 00y4YaroIMXCsi OCO3HAHHOTO MMOHUMAaHMsI BOCTPEOOBAaHHOCTH CUCTEMHBIX 3HAHUMN IS
OOBSICHEHUS OCHOBHBIX HJEH U TpoOJIieM COBPEMEHHOM XHUMHH, [UIsi OOBSCHEHUS U
IIPOrHO3MPOBAHMS, B COOTBETCTBUM C €CTECTBEHHO-HAYYHOH MPHUPOAOM; TPaMOTHOIO PELIECHUS
npobiieM, cBsi3el ¢ XMMHUEH, IPOrHO3UPOBaHMSI, aHAJIN3a U OLIEHOK C TOYKU 3peHHs 0€30aCHOCTH
MOCJEICTBHI OBITOBOM M MPOM3BOACTBEHHOH JIEATEILHOCTH YeJIOBEKA, CBI3aHHON ¢ XUMHUYECKUM
MIPOU3BOJICTBOM, UCIIOJIb30BaHUEM U MepepadOTKOM BEIIECTB;

yri1yOJieHHe MPECTaBICHHBIX O HAYYHBIX METOJIaX MO3HAHUs, HEOOXOAUMBIX ISl IPHOOpETeHUs
YMEHHH, OpPUEHTUPOBATHCS B MUPE BEUIECTB U 00bSICHEHUH, 000CHOBaHUE, 0OOCHOBaHHE MECTa B
IIPUPOJIE, B IPAKTUUYECKOM IEATENBHOCTH U TOBCEAHEBHON KU3HU.

B mnmane mepBoodepenHON peanu3allid BOCHHUTATEIBHBIX W PA3BUBAIOIIUX (PYHKIIHHA
[EJIOCTHOCTH CHUCTEMBI CpEIHEro oOIero oopa3oBaHus MPU W3YYCHUU TpeAMeTa «XUMHUs» Ha
yIIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKHUE LIETTH U 3a]]a4H, KaK:



BOCIIUTaHHE YOESKIAEHHOCTH B IMO3HABAGMOCTH NPUPOIBI, KPUTHKA Mpoliecca TBOPYECTBA B
00JacTi TEOpUHU U MPUKIATHBIX MUPOBBIX HCCIEI0BAaHUI B 00JaCTH XUMUH, METO/bI BO33pEHUS,
COOTBETCTBYIOILIAsl COBPEMEHHOMY B3Iy HA pa3BUTHE HAYKU;

pa3BUTHE MOTUBAllMM K OOYYEHMIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO H
CaMOBOCIIUTAaHHIO HAa OCHOBE ()OPMHUPOBAHHUS OOIICYETOBEYECKUX [ICHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HHTEIICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOyyaromuxcs, oOecrneueHre Yy HHUX CO3HATEJIbHOIO OTHONICHHS K CamMoOOpa3oBaHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEHIHONW Mpo(eCCHOHAIbHOW M OOIIeCTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO M BEJCHHS 3I0pPOBOTO 00pasa
JKU3HU;

yIpaBiIsAeT YMEHUH W HABBIKOB PAa3yMHOTO MPUPOJIOIONIB30BaHUSA, Pa3BUTHS COOCTBEHHOU
KYJIBTYpbI, IPUOOPETEHUS OMbITA OOIIECTBEHHO-TIOJIE3HOM JIeATEIbHOCTH.

OO01ee YncIio 4acoB, MPEAYCMOTPEHHOE JIJIsl U3YYEHHS XMMUU Ha YIITYyOJICHHOM YPOBHE CPETHEr0
obmero oopazoBanusi, cocraBisieT 204 yaca: B 10 knacce — 102 (3 yaca B Hegento), B 11 kimacce —
102 (3 gyaca B HezIeIO).

COJJEPXXAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTuquKue OCHOBBI opranuquKoﬁ XUMMUH.

[IpenmMer u 3HaueHuWe OpPraHUYECKOM XUMHM, TPEACTAaBICHHE O MHOTMX 00pazax
W3MEPEHHBIX COCAVNHEHUN.

ONEeKTpOHHOE  JBM)KEHHME  aToMa  IPOM30LUIO:  TPOMKOE U BO30YXIEHHOE
COCTOssHME. BajeHTHbIE BO3MOXKHOCTH aTOMa OKaXyTcs. XHMMHUYECKas CBsA3b B YKa3aHHBIX
coequHeHUsAX. Tumbl THOpPUAM3ALIMM aTOMHBIX opOuTaned Mo cropoHaMm. MeXxaHU3Mbl
00pa30BaHUsl KOBAJIECHTHOM CBsI3U (OOMEHHBIH M JOHOPHO-AaKUENTOPHBIH). TUIBI MepeKphITUs
aTOMHBIX opOuTanei, 6- U m-cBsa3u. OnuHapHas, JBOMHAs W TpoiHas cBs3b. CrocoOHOCTU
paspbIBa cBsA3el B MojeKkynax BemiecTB. [Ipemnoxkenue o cBOOOAHOM paaukaie, Hykieodusie u
aneKTpoduIe.

Teopuss pe3ynpTaToB MOJYYEHHBIX pe3yiapraroB A.M. byTmiepoBa W COBpEMEHHOE
IIPEJICTaBICHUE O MOJIEKYJIE. 3HaUEHHE ITPUBEACHHBIX PE3Yy/IbTaTOB COEAUHEHNI. MomnekysipHble
U CTpykTypHble ¢opMmynbl. CTpykTypHble (OpMYNBl pPa3IMYHBIX BHJIOB: pa3BEpPHYTad,
COKpalleHHas, CKEJIETHAsL. N3omepus. Buner WN30MEPUH: CTPYKTYypHas,
MPOCTPAHCTBEHHAsA. JEKTpPOHHBIE J(PGEKTbl B MOJIEKYyJIaX IOJYyYEHHBIX pe3ylbTaToB
(MHIyKTUBHBIC U Me30MepHBIE YD (PEeKTHI).



[lpencraBienne o kinaccupukanuu BemecTB. [IpemioxkeHne o  (QyHKIMOHAIBHOM
rpynmne. ['omosnorus. 'omonornueckue paabl. CucteMHas HOMEHKIIATYpa pe3yJbTaTOB U3MEPEHUI
(MIOITAK) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX IIPEACTABUTEIEH.

Ocobennoctn W kiaccu(ukanus — yKa3aHHBIX — mokaszatened.  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC COCTOSIHUS B OPTraHUYECKOU XUMHUH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX MPEBpAICHUN: O3HAKOMIJICHHE C
oOpaslamMu TMOJIYYeHHBIX BEIIECTB M MaTEpPHAJIOB Ha MX OCHOBE, ONBITHI 10 MPEBPAICHHUIO
BEIIECTB MpU HarpeBaHuu (IUIaBlieHUE, OOYIIMBaHUE U TOPEHUE), CO3JaHNe MOJENIEeH MOJIEKYI
U3MEPSIEMBIX BEIIECTB.

YraeBogopoabl.

Ankanbel. ['omonoruueckuii psing ankaHoB, oOmas Qopmyna, HOMEHKIaTypa |
nu3oMepHUst. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKaHOB, Sp 3 -ruObpuau3anus
ATOMHBIX OpOuTaliell BOKPYT, G-CBsA3b. DU3HUECKUe CBOMCTBA aJIKaHOB.

XvUMUYecKue  CBOMCTBa  alkaHoOB:  (Qopmbl  mpeoOpa3oBaHMs,  HM30MEpPHU3ALUH,
JETUAPUPOBAHUS, [IUKIN3ALNN, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBieHne MexaHu3MoB Ha
¢dboHEe HEKOTOPOIi 3aMEHBI.

Haxoxnenne B npupoze. CriocoObl MorydeHus 1 IPUMEHEHUS alTKaHOB.

[Muknoankanel. O6mas hopmyna, HOMeHKIaTypa U uzomepus. OCOOCHHOCTH CBOMCTBa U
CBOICTBA MHUKPOOPraHM3MOB (LIMKJIONPONaH, IMKIOOyTaH) W OOBIYHBIX (I[UKJIONEHTAH,
IIUKJIOTEKCAaH) IIUKJIOATKAaHOB. BO3MOXHOCTH TIOTYUICHUS ¥ IPUMEHCHHSI [IUKIJIOATKAHOB.

Ankensl. 'oMoorudaeckuit psii ankeHoB, o01ias hopmysa, HOMEHKJIATypa. DIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHHE MOJEKYJ AJKEHOB, Sp 2 -TMOpHMIu3alys aTOMHBIX OpOuTanen
BOKPYT, G- U m-CBsi3U. CTPYKTypHasi U reomeTpuyeckas (Luc-TpaHc-) usomepus. dusnueckue
CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOWCTBA: PeXMMBI NpPUCOECOUHEHMS, NPEBpAILECHUS B O-
IIOJIMOHKS ~ TNIpU  JABOMHOM  CBSI3M,  INOJIMMEpU3AlMd M OKHUCIICHMS. [IpaBuno
MapkoBHHKOBa. KauecTBeHHBIE IBJICHNS Ha JBOWHYIO CBsI3b. CIIOCOOBI MOTY4YEHUS U IPUMEHEHU S
AJIKEHOB.

ATKagueHBI. Knaccudukanus aJIKaJINCHOB (conpsikEHHBIE,
W30JIMPOBaHHbIE, Kymyauposanuvie ). OCOOCHHOCTH TPOSBICHHS M TIOJIE3HBIE CBOMCTBA
conpshk€HHbIX nueHoB, 1,2- wu  1,4-npucoenusHenusd. IlonmuMmepusanus CONpPsHKEHHBIX
nueHoB. CriocoObl MOTY4YeHUs U TPUMEHEHHUS alKaJHeHOB.

Ankunpl. ['omonornueckuid psig  ajlkuHOB, oOmas Qopmyrna, HOMEHKJIAaTypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJIKWHOB, SP-TMOpUIM3AIMA
aTOMHBIX opOuTanel mnoBepHyTa. PuU3NUYECKHUE CBOMCTBA aJKWHOB. XUMHUYECKHE CBOWCTBA!
Pexxum mpucoenvHeHus, OUMEpU3AllMM U TpUMEpU3aluu, OKucieHusa. KucioTHsle cBoiicTBa
QIKUHOB, TPOSIBISIIOT KOHIIEBYIO TpOWHYIO CBsi3b. KauecTBeHHBbIE pabOThl MO TPOITHOM
cBsi3u. CriocoObl MONTy4eHUs U IPUMEHEHUS aJIKUHOB.

Apomartudeckue yrieBoJ1opoabl (apeHbl). 'omonoruueckuii psii apeHoB, obmas ¢popmyia,
HOMEHKJIaTypa M M30MepHUsa. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII
OceH30ma. PU3MYECKHUE CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OEH30J1a M €ro TOMOJIOTOB:
npeBpaleHust B OCH30JIbHBIN KOJbLIE M YTIEBOAOPOAHBIN pajnKai, MpoLecChl MPUCOCTUHEHNUS,



OKHCIIEHHsI ToMOJIoroB OeH3ona. [IpencraBienue 06 OpUEHTHPOBOYHOM JICHCTBUH 3aMECTHTEICH
B OCH30JIbHOM KOJIbLIE HAa IIPUMEPE AJKWIBHBIX PAJUKANOB, KapOOKCHIBHBIX, THAPOKCUIBHBIX,
aMUHO- U HUTPOTPYIMI, aTOMOB rajoreHoB. Oco0eHHOCTH cBoMcTBa cTupoia. [lonumepusanus
cTUpoJa. BO3MOKHOCTH MONY4YEHHs U IPUMEHEHUSI apOMaTHYECKUX YIJIEBOJOPOIOB.

[Tpupoausrtii ra3. [lomytHeie HedTaHBIC Ta3bl. HedTh 1 ee peructpanus. KameHHbIN yroib
U TpOAyKThl ero mepepaboTku. CmocoObl mepepaboTKM HepTH: TMEeperoHka, KpPEeKHHT
(TepMHUUYECKHH, KaTaTuTUUYECKU), pudopMHuHT, muponu3. [IpoaykTsl mepepaboTku HedTH, HX
MPUMEHEHUE B IPOMBIIIIICHHOCTH H B OBITY.

I'eneTnueckas CBA3b MCKAY pa3JIMIHbIMU KJIAaCCaMH YTJICBOJOPOIAOB.

DJIEKTPOHHOE CTPOEHUE raJIOreHIIPOU3BOAHBIX YIIIEBOJOPOAOB. Peakiuu 3aMeHsbI rajoresa
Ha THUAPOKCOTPYIIly, HUTPOTPpyNIy , LHMAHOIPYNIy , aMmuHorpymnmy . JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CIOUPTOBOIO pacTBopa IEnouyu. Bzammopelicteue
JUTAIOTCHAJIKAHOB € MarHMeM W [OMHKOM. [Ipemioxkenue 0 MeETAIIIOOPTaHMYECKHUX
coeuHeHusx . Mcnonb30BaHUe rajoreHIpou3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE U MPHU
CHUHTE3€ XUMHUYECKHUX BEILECTB.

OKcliepUMEHTAIbHbIE METOJbl HM3YYCHHs BEIISCTB W WX MpEBpalleHui: (usnyeckue
CBOWCTBA YIJI€BOJOPOAOB (PaCTBOPUMOCTh), KaUECTBEHHbBIE YIJI€BOJOPOIbl Pa3IMYHBIX KIACCOB
(obecuBeunBanre OPOMHOM MM MOJHOM BOJBI, PACTBOP II€pMaHraHaTa Kajus, B3auMOJCICTBHE
alleTWieHa ¢ aMMHAuHbIM pacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOe ompeaeneHue u
KOHIIGHTpalss B METOJABI IOJYYEHHUs HTUIEHA W U3Y4YEHHE €ro CBOWCTB, O3HAKOMIICHHE C
kosekusiMu «Hedte» 1 «Yronby», ¢ BBIOOpKaMu I1acTMace, KaydyKoB U pe3uH, MOIETIMPOBaHNE
MOJIEKYJI YTII€BOJOPOAOB U IaJIOT€HIIPOU3BOJHBIX YTIIEBOAOPOIOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHun4e€CKue COCAUMHECHUs.

[IpenenpHble OomHOATOMHBIE CcHUpPTHl. CTpoeHHWe MoOJeKyn (Ha OCHOBE METaHOJa H
sraHona). ['omomornueckuit psa, obmas dopmyna, H30MepHs, HOMEHKIaTypa |
knaccudukanusa. dusnueckre CBOWCTBAa MpeJeNbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHbie
CBSI3M MEXIY MOJIEKYyJIaMH CHOUPTOB. XuMHUYeckue cBorcTBa: CrocoObl mpeoOpa3zoBaHus,
JNEeTUapaTaly, OKHUCIEHHUS, B3aUMOACUCTBHUS C OpPraHMYECKMMH W HEOPTraHHYECKUMHU
kucioramu. KauecTBeHHas peakiys Ha OJHOATOMHBIE CIUPTHI. JIeHCTBUE 3TaHOJIa U METAaHOJIa Ha
opranu3M yenobeka. CriocoObl MOTyYeHUs U MPUMEHEHHs OJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢dupsl, HOMEHKIaTypa U u3oMepHus. OcoOEHHOCTH OpraHM3Ma M TOJIE3HBIE
CBOMCTBA.

MHoroatoMHELIE CIIUPTBI — OTHJIICHITIMKOJIb W TJIMOCPHUH. dusnueckie U XUMHUYECKHE
CBOiicTBa: (hopMa TMpeBpalleHus, B3aUMOJCHCTBHE C OPraHUYECKUMH U HEOPraHHMYECKUMH
KHCJIOTaMHU, Ka4€CTBCHHAsA pPCaKIuUA Ha MHOT'OATOMHBIC CITMPTBI. Hpe}ICTaBHeHI/Ie MEXaHHu3Ma
BKJTFOYAET HYKJICOpUIbHYIO 3aMeHy. [leficTBue Ha opranu3m denoBeka. CrocoObl MOTyYeHUs 1
MPUMEHEHUS MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHue MOJIEKyJ, B3aMMHOE BIMSHHUE THAPOKCOTPYNI U OEH30JIbHOTO
anpa. Gusndeckue cBoiicTBa peHona. OcobeHHOCTH cBoMcTBa (peHona. KauecTBeHHbIE SABIIEHUS
Ha ¢benom. TokcuyHbIi ¢beHom. CriocoOsr HOJy4YeHUs u MIPUMEHEHHS
¢denona. denondopmanpaeruHas cMoia.



KapOoHunbpHBIE COSNMHEHUS — albJeTUAbl M KETOHBL. DIEKTPOHHOE CTPOCHUE
KapOOHWIbHOM Tpymmbl. ['oMonornueckue psaapl anbAETHAOB M KETOHOB, obOmas ¢opmyia,
n30oMepusi M HOMEHKJarypa. DHU3HUYECKHME CBOMCTBA ANBJECTHUJIOB M KETOHOB. XHMHUYECKHE
CBOMCTBA AJIbJIETUJ0B U KETOHOB: Y CIIOBUS NpucoeauHeHus. OKHUCIeHUe aabIeruioB, KaueCcTBO.
Cocrosinue anpaeru1oB. CriocoObl MOJIy4eHHUsS U MPUMEHEHUS aJlbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH COJEPIKAaHHUS MOJIEKYII
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. Pu3uyeckue CBOICTBa OAHOOCHOBHBIX
MNpEACIIbHBIX YITICPOJAHBIX KHCJIOT. BOI[OpOIIHBIe CBiA3M MCXKAY MOJICKYJIaMUu Kap6OHOBbIX
KHACIOT. XMMHUYECKUE CBOWCTBA: KUCIIOTHBIE CBOMCTBA, peakuus STEpUPHUKALMU, PeaKkuus c
OPUMEHEHHEM  YIJIEBOJOPOAHOr0  paaukana. (OcoOEHHOCTH  CBOMCTBA  MypaBbUHOU
KUCIOThl. [IoHATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOTAaX — NPOCTHIX 3upax. MHOrooOpasue
KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTBAa HENpPEACNHbHBIX M apOMATHYECKUX KapOOHOBBIX
KHCJIOT, JUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCHOT. IlpencraBurenu BbIcIIMX
KapOOHOBBIX KHCJIOT: CcTeapuHOBas, NaJIbMUTHHOBAS, OJIEMHOBAs, JIUHONEBas,
JuHonen06as KUcaoTel. CriocoObl MOTy4yeHHs U IPUMEHEHUs! KapOOHOBBIX KHUCIIOT.

Cnoxubple >¢upbl. ['omonorumueckuit  psang, oOmas  ¢dopMyna, HU30Mepus H
HOMEHKJaTypa. PU3NUYECKUEe U XUMUYECKUE CBOMCTBA: TMIIPOJIM3YETCA B KUCJIOM M IIEITOYHOU

cpene.

Kupsl. Crpoenune, pu3ndeckre 1 XUMHIECKHAE CBONCTBA CHIIBHBI: THIPOJIU3YIOTCS B KUCIION
U 1menoyHor cpene. OCOOCHHOCTH CBOMCTBA COZIEPXKAIIUX OCTAaTKU HEMPEAENbHBIX >KHPHBIX
KUCHOT. JKupsl B IPUPO/IE.

MBp11a Kak TBep/Ible BBICIINE KapOOHOBBIE KHCIOTHI, X MOIOIIEE JeHCTBHUE.

OO6mme xapakTepucTHUKU TposBieHus. Kinaccudukanus npoBogutcs (MOHO-, JH- H
MOJIMCAXapPUIbI). Monocaxapusl: TJII0KO034,
dpykTOo3a, rajakTo3a , pubosza , Ae3okcuprubo3a . PuznUecKkue CBOWCTBA M TPeObIBaHHME B
npupone. DotocunTe3. XuUMHUECKHE CBOWCTBAa TIIOKO3bl: JlelicTBUE mMpu yHmoTpedIeHUuu
CIIUPTOBBIX M ANBJETHIHON TPYIII, CIIUPTOBOE U MOJIKUCIIOE OpoxkeHue. [IpuMeHeHne ritoKo3bl
MMEET 3HAueHHE I JKU3HEACSATENbHOCTH oOpraHus3ma. Jlucaxapuipl: caxapo3a, MajbT03a
M JIaKTo3a.. BoccraHaBiauBamOImME€ M HEBOCCTaHABIMBAKOIIME aucaxapuibpl. ['maponus
nucaxapunoB. Haxoxzaenue B npupoae u npuMeHeHue. [lonucaxapunapl: Kpaxman, TJIMKOTEH U
nesutono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmaia, TJIMKOTeHa W IeJUToio3bl. dusnyeckue
CBOMCTBA KpaxMaja M LEeJUI0JI03bl. XUMUYECKHUE CBOMCTBA KpaxMmaia: TMIpoJin3, KaueCTBeHHAas
peakmusi ¢ HogoM. XHWMHYECKHE CBOWMCTBA IIEJUTIONIO3BI: THAPOIN3, TOJy4YeHHE 3(PUPOB
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M MX IpEBpallleHud: pacTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHNE 3TUIIOBOTO CIIUPTA
B aJIbJIETHU]] Ha PAcCKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHHE STHJIOBOTO CIHPTa JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), KAUYECTBEHHBIE PEAKIIMU Ha alibAETH bl (C
ruapokcuaoM auamuHcepeOpa(l) ) u ruapoxcuaom Memu(ll)), peakmus rTaunepuHa C
runpokcugoM menu(Il), xummuueckue cBOCTBa pacTBOpa YKCYCHOW KHMCJIOTHI, B3auMoJIeiiCTBHE
PacTBOPEHHBIX TUIOKO3 ¢ ruapokcuaom meau(ll), B3anmosericTBre kpaxmaiia ¢ HOJI0M, peIleHre
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonby, «KapooHoBbie KUCTOTHI. ClI0XKHbIE
3huphI».

A30Tconepmamne OpraHn4eCKue COCAUHECHHUSA.



AMUHBI — OpraHMYecKHe NpOM3BOJAHBIE aMMuakd. Kiaccupukaiuss aMHUHOB:
anudaruyecKkue U apoMaTHUYecKue; MepBUYHbIC, BTOPUUHBIE U TpeTuyHble. CTpOeHUE MOJEKYI,
obmas ¢opmyina, U30Mepus, HOMCHKJIATypa U (PU3MYECKHE CBOHCTBA. XUMHUYECKHE CBOWCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aUMOJACHCTBHUE MEPBUYHBIX
aMHUHOB C a30TUCTOM KUCTOTOU. COJM aIKUIIaMMOHHUSL.

AHWIMH —  TpeACTaBUTEIb  aMHUHOBOrO  apomaruueckoro  psaa.  Crpoenue
aHWwIMHA. B3auMHOe BIMSIHUE TPYIIBI aTOMOB B MOJeKyJlax aHwinHa. OcoOEHHOCTH CBOWCTBA
anwmmHa. KauecTBeHHBIE COCTOSHUS Ha aHWIMH. CrocoObl TONy4eHUS W TPUMEHEHUs
anudarnyeckux aMuHOB. [lonyuenne anunuHa U3 HUTpoOEH30Ma.

Amunokuciotsl. Homenknatypa u uzomepusi. OTaelibHbIE MPEICTABUTEIN (l-aMUHOKHUCIIOT:
TJMIOUH, anadud . Ou3ndeckrue CBOMCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA aMUHOKHCIIOT,
Takhue Kak amM(OTepHBIC COCAMHEHUS, PEAKIUs IOJIMKOHIACHCAIIMU, 0Opa30BaHHUE IENTHIHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIU3 TIETITHIOB.

benku kak mpuponHsle nosumepsl. IlepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTYPHI
0enkoB. XMMHUECKHUE CBOMCTBA COETMHEHUI: TUAPOIIN3, ACHATypaLUsl, KAU€CTBEHHBIE COCTOSIHUS
Ha BELEeCTBA.

OKcIepUMEHTAIbHbIC METO/1bl U3YYEHHS BELIECTB U X MPEBPAILEHUI: pacTBOpEHHE OEIKOB
B BOJE, JeHaTypauuss O€IKOB IIpM HAarpeBaHUM, LBETHbIE (OpPMBbI OEJIKOB, pelIeHHE
DKCIEPUMEHTAJIbHBIX 33Ja4 II0 TeMaM «A30TCOAEP)KAIUE OPraHUYECKUE COCOUHEHUS» U
«Pacrnio3HaHue NOIy4EHHBIX COCITMHEHUI.

BLICOKOMOJICKyJIﬂprIe COCAMHCHHUSA .

OcCHOBHBIE MOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeaHss MoyeKyspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.

[Tonmumepnsie MaTepuansl. [TnacTmacchl (MOMMATHIIEH, TOTUNPONUIICH, TTOJIUBUHUIXJIOPU,
MOJINCTUPOJI, TOJIMMETHIMETAKpUIIAT, TOJIMKAPOOHATHI, TOMUATHIIEHTepedTanar). Y THin3auus u
nepepadoTKa MIaCTHKA.

OnactoMepbl:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CUIIMKOHBKI . Pe3uHa.

BonokHa: MCTOYHMKM (XJIONOK, LIEPCTh, MIENK), MCKYCCTBEHHbIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TomuMepsl crierMaIbHOTO HazHadeHHs (Te(I0OH, KeBIap, AIEKTPOIPOBOISIINE TOTUMEDHI,
OunopasiaraeMbie OJIUMEPHI) .

SKCHCDI/IMCHTEUIBHBIC METOJIbl M3VYEHHS BEIIECTB M MX IMPEBPAIICHUN: 03HAKOMIICHHUE C
06p33HaMI/I MOABJICHUA W HUCKYCCTBCHHBIX BOJIOKOH, INTaCTMACC, Kay4yKOB, PCIICHUEC
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Pacro3HaBaHne MIaCTMACcC U BOJIOKOH.

PacuéTtHble 3a1a4n.

Ha mnepexom wmonekynsapHoit (GOpMyNIBI OpPraHMYECKHMX COCIUMHEHHH 10 MacCOBBIM
3JIEMEHTaM, BXOJIIMM B €r0 COCTaB, HAaXOXKJEHHE MOJEKYISIPHOH (OpMyJbl OpraHMYECKUX



coeHeHUN 1o Macce (00bEMY) NMPOAYKTOB CrOpaHusi, MO KOJUYECTBY BeIecTBa (Macchl,
00bEéMa) TPOIYKTOB W/WUIM HMCXOIHBIX BEIIECTB, YCTAHOBJEHHBIX, CTPYKTYPHOU (opMyIIbI
OpraHu4eckux BeniectB Ha OCHOBaHHOE Ha €ro CBOMCTBE HIIH CIIOCO0E TOTYUYEeHHUs, ONpeIeNICHIE
JIOJIU pe3yibTaTa NPOAYKTa OT TEOPETUYECKH BO3MOMKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanu3zanusi MeXIpeIMETHBIX CBSI3€M MPU M3Yy4YEHUM OpraHudeckod xumuu B 10 kiacce
MOCPEACTBOM HCIIOJIb30BAHUS KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHIA,
MPOBOAMMBIX B OTAEIBHBIX IPEeIMETaX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecrecTBEHHO-HAYyYHBIC TOHSTHS: SBJIICHUE, HAy4YHBIA ()aKT, TUIIOTE3a, TEOPUS,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukanus, HaAOIIOJICHHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MO/ICJIUPOBAHUE.

®du3uka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPT€TUYECKUIN YPOBEHb,
BEIIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHME BEIeCTBa, (UM3MYecKas Cuila, BEJIUYMHA
U3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

Bbuonorus: xierka, opraHu3M, dKOcHcTeMa, Onocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA TUIT TUTAHUSA, OpoKeHUE, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

Feorpa(bnﬂ: ITIOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO.

TexHonorus: IMUIICBBIC MPOAYKTBI, OCHOBBI 3JOpPOBOTO IIHMTAaHUS, MOIOINHUEC CPCIACTBA,
MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIAS 1 HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX s1iep. XUMUYECKHl aneMeHT. M3oTtonbl. CTpoeHne 31eKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHCJIA. OJHEPreTUYECKHE YPOBHH U YPOBHH. ATOMHbBIE
opoOutanu. Knaccudukanus XuMHYECKUX DIIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnpenenenue
AIIEKTPOHOB IO aTOMHBIM opOuTaizaMm . OJIEKTPOHHbIE KOH(QUIYpallUd aTOMOB 3JIEMEHTOB
NepBOr0O—4eTBEPTOrO IMEpPHOJa B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, HIIEKTPOHHBIE
KOH(UTYpalui HOHOB. DIEKTPOOTPULIATENHHOCTD.

[Tepuoanueckuii 3akoH u [lepuonnyeckas cucrema ¢ anementamu .M. Menneneesa. CBs3b
NEPUOANYECKOro 3aKkoHa M Ilepnonndeckoil CUCTEMBI MCXOJHBIX 3JEMEHTOB C COBPEMEHHOM
TEOpUEd BO3HHUKHOBEHHMS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB 3JIEMEHTAPHBIX
DJICMCHTOB U 06p8.3yeMBIX HUMU NPOCTHIX U CJIOKHBIX BEHICCTB 110 I'pYIIIIaM U rnepruoaam. 3HaueHHE
nepuoanyeckoro npasa /.M. Menaeneena.



XuMu4geckas CBSI3b. Buant XUMHYECKOM CBSI3H: KOBAJICHTHA4, HOHHAs,
METAJITNYECKasl. MexaHu3mbl oOpa3zoBaHHs KOBAJICHTHOM CBSI3H: 0OMEHHBIN
U JOHOPHO-aKIENTOPHBIM. DHeprus U JUIMHA CBs3U. [loJIIpHOCTH, HANpPaBICHHOCTh U
HACHIIAEMOCTh KOBaJEHTHOU cBs3u. KpaTHbie cBsizu. BogopoaHas cBsi3b. MeXMOJIEKYIsIpHBIE
B3aMMO/ICUCTBUSI.

BanenTHOCTs M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpbI
MOJICKYJ C WX T€OMETPUYECKHM CTPOCHHEM (HAa OCHOBAaHUHM COCIMHEHHI JJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBienre O KOMIUIGKCHBIX coeAuHeHUsix. (CocTaB  KOMIUIEKCHOIO — HMOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMTaHAbl. 3Hau€HUWE KOMIUIEKCHBIX coeauHeHuid. llpemnoxenue o
KOOPAMHALIMOHHON XUMUMU.

BemiectBa MOJEKyISpHOTO W HEMOJEKYJISPHOTO BElIECTBA. THMBI KPUCTAIUTHUECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIIECTB.

[Tpennoxenne o nucnepcHbIX obOcyxiaeHusix. Mcrunnele pactBopsl. IlpencraBnenue o
KOJJIOUAHBIX pacTBopax . CIOCOOHOCTH BBIPQXKEHUS COAEp)KaHUS PAacTBOPOB: MaccoBas J10Jis
BEILIECTBA B pacTBOPE, MOJsIpHAs KOHIEHTpauusa. HachleHHble U HEHACHILIEHHBIE PAaCTBOPBHIL,
pactBopuMoOcTb. Kpucramioruaparst.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATYpa HCOPraHUYCCKUX BCIICCTB. TpI/IBI/IaJILHLIe Ha3BaHHA
OTACIBHBIX HpeIICTaBI/ITGHeﬁ HCOPTraHNYCCKUX BCIICCTB.

Knaccugukanuss OCHOBHOTO MHIPEIMEHTA B HEOPraHMYECKOM M OpraHHuyYecKou
XUMHUH. 3aKOH COXPAaHEHUSI MACCOBBIX BEILECTB; 3aKOH COXPaHEHUS U IMPeoOpa30BaHUs dSHEPTUU
IpU JUHAMUYECKUX peakuusax. TermioBsle 3 pexTsl Bo3aercTBUs. TepMOXUMUYeCKHe ypaBHEHHMS.

CKOpOCTB COCTOsIHUA, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (l)aKTOpOB. I'omorennsie u
TCTCPOTCHHLBIC COCTOSHUS. Karanus n KaTaJIn3aToOphbI.

OGparHbie 1 HEOOpAaTUMBIE COCTOSIHHS. XUMHUUECKOe paBHOBecHe. KoHCTaHTa XUMUUYECKOTO
paBHOBecHs . DaKTOpbI, BIUAIOIIME HA COCTOSHME XMMHUYECKOTO PaBHOBECHS: TEMIIEPATYypa,
JIaBJICHUE U COJIEpKaHUE BEUIECTB, IPUCYTCTBYIOIMHMX B coCcTOsIHUM. [Tpuniun Jle [laresns.

OnextponuTtnyeckass juccorpanus. CumnbHble M cialble  3MeKTpoiuThl. CTeneHb
nuccormaiuu. CpecTBa BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpabHasi, meouHas. Bomopoaubrit
nokazarenb (pH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHCIUTEIBPHO-BOCCTAHOBUTEIBbHEIE cOCcTOSHHSA. CTeneHb OKHCIeHHA. OKUCIHTEIb U
BOCCTaAHOBHUTCIIb. Hpoueccm OKHCJICHMS M BOCCTAaHOBJICHUS. BakHeHIHne OKHCIUTEIN H
BOCCTaHOBUTEIU. MeToxa Oananca OajaHca. 3J'IeKTp0J'IPI3 pPacTBOPOB U paCTBOPOB BCIICCTB.

OKCIIEPUMEHTAIbHBIE METOJbl MU3YYECHHsS] BEHIECTB M WX MPEBPALIEHUN: HCIOJIb30BAHHE
nepokcuga BenukoOpuranuu B pazpaboTke KaTaau3aTopa, MOJEIN KPUCTAJUIMYECKUX PEIIETOK,
IPOBEJICHNE HMOHHOIO OOMEHa, OINpeieNieHuEe Cpeabl PacTBOPOB C IOMOIIbIO HMHIUKATOPOB,
W3YYEHUE PA3NIUYHBIX ()aKTOPOB HA CKOPOCTU XMMHUYECKOTO PEXKUMA U MOJI0KEHUE XUMHUECKOTO
paBHOBECHSI.

Heopranuveckasi xumusi.



[Tonoxxenue HemeramwioB B llepuoanyeckoi cucreme no anementam .M. Menaeneesa u
OCOOEHHOCTH CXaTHus UX aTOMOB. PU3MUECKHE CBONCTBA HEMETAJIJIOB. AJUIOTPOIHS HEMETANIOB
(TT0 mpUYMHE KUCIOpoAaa, cepbl, pochopa u Kuciopoaa).

Bonopon. Ilonyuenne (Qu3Md4ecKuXx W XUMHYECKUX CBOWCTB: PEAKIMH C METAIAaMH H
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B npupoze, cnocoObl MoixydeHusi, GU3NYeCKUe U XUMUYECKHE
CBOMCTBA. ["asloreHBOKOPOIBI. Baxueiime KHUCIJIOPOJICOACPpIKALIUE COCAVHEHUS
rajoreHoB. JlabopaTtopHble U MPOMBIIUIEHHBIE CIOCOOBI MOJydyeHHs rajoreHoB. [Ipumenenue
raJIOr€HOB U UX COCAUHEHUM.

Kucnopon, o3o0n. JlaGopatopHble ¥  NPOMBIIUIEHHBIE  CHOCOOBI  MOJYYEHUS
Kuciopoja. Gu3nyeckre U XMMUYECKHe CBOMCTBA U TPUMEHEHNE KUCIIOpoa U 030Ha. OKCUIBI U
MEPOKCU/IBI.

Cepa. Haxoxnenue B MpHpOJAE, CIOCOOBI MONyYeHHUs, (U3MUECKHE U XUMHYECKHE
cBoiictBa. CepoBonopon, cynbdunsl. Oxcun cepoi(IV), okcun cepbi(VI). CepHUCTBIE U CepHBIC
KUCIOTHI U uX colu. OCOOEHHOCTH CBOMCTBa CepHOW KHUCHOTHL. [IpuMmeHeHue cepbl U HX
COCIMHECHUM.

A3zoT. HaxoxnmeHwe B MpHPOJIE, CIIOCOOBI TONyYeHUs, (PHU3MUECKHE M XHUMHYECKHE
cBoiictBa. AmMMuak, HuTpuAbl. Okcuipl a3zoTa. A30THUCTBIE M a30TUCTBIE KHCJIOTBI M HX
comu. OcobeHHocTH  cBoOiicTBa  a30THOM  KucioTel. I[IpumeHeHwe a3ora u  €ro
COeMHEHUI. A30THbIE y10OpEeHHUS.

®dochop. Haxoxnenne B mpupoie, CHOCOOBI MONY4YCHHS, (DUINUECKUE U XUMUUYECKUE
cBoiictBa. Pocouas u pochun. Oxcuasl hocdopa, pochopHas kuciora u ee conu. [Ipumenenue
docdopa u ero coenunenuit. ocpopHsie y1o0peHus.

VYrnepon, HaxoXJaeHHWE B TpUpoAe. AJUIoTpomHble Moaudukanuu. Dusznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcup amromuHus(Il),
OKCH]T Bo3nyxa(IV), yroJjbHas KHCIIOTa u ee COJIH. AKTHUBHPOBaHHBIHN
yrosb, aacopouusi . Oymnepensl, rpadeH, yriepoaHble HaHOTPYOkU . [IpuMeHeHHe MpoCThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM U €r0 COETUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MOdydeHHs, (U3MUECKHEe U XUMHUYECKHE
coiictBa. Okenp kpemHusA(IV), kpeMHueBast KuciaoTa, cuiIMkartel. [IpuMeHeHre KpeMHUS U €ro
coequHennil. CTEeKJ0, €ro MoJay4YeHHe, BUIbI CTEKIIA.

[Tonoxxenne matepuasnos B [lepuoanueckoit cucteMe OCHOBHBIX 3JieMeHTOB. OCOOCHHOCTH
COXpaHEHHUsI DJEKTPOHHOTO 000JI0YKa aToMOB MeTauioB. OOmme ¢Gu3NYecKue CBONCTBA
MmeTaisoB. [Ipumenenne MeTannoB B ObITY U MexaHudeckoe o0opynoBanue. CIijiaBbl METaILIOB.

DNEKTPOXUMHUECKUI psii  HANpsOKEHHbIX MeTaioB. OOmme crnocoObl MOy4eHHS
METAJUIOB: TUAPOMETAIUTYPIHsl, IMPOMETAILTYPrUsl, diaeKTpomeTaiyprus. [lonsarne o koppo3un
MeTasu1oB. CriocoOb! 3aIUThI OT MPOIIUBKH.

O6mass  xapakrepuctuka  MeTtaioB  [A-rpynmel  [lepuogudeckoid  CHCTEMBI
sneMeHToB. Hatpuii u kanuil: monydenue, pu3nueckue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COCITUHEHUM.



Obmas  xapakrepuctuka  metauioB  I[A-rpynmer  Ilepmoguueckoit  cucTeMsl
3JIEMEHTOB. MarHuii ¥ KaJIbIMi: ToJlydeHne, (pu3ndecKkue U XUMHUIECKUE CBOWCTBA, TPUMEHECHHE
MPOCTHIX BEIIECTB U UX COeTUHEHUH. JKECTKOCTH BOJBI M CIIOCOOBI €€ OrpaHUYCHUSI.

AJNIOMHUHHH: TIONy4eHHe, (PU3NYECKHEe U XMMHYECKHE CBOICTBA, MPUMEHEHHE MPOCTOTrO
BEIIIECTBA U €ro coeauHeHus. AM@oTepHble CBOWCTBA OKCHJA U T'MIPOKCUAA BO3JECHCTBYIOT,
TUAPOKCOKOMIUIEKCHI ITOABEPTatOTCs BO3AEHCTBHUIO.

OO011as xapakTepuCTHKa CUTHAJIOB yripaBieHus noarpynnoi (b-rpynmnoit) Ilepuoanueckoit
CHCTEMBbI UCXOJIHBIX 3JIEMEHTOB.

®dusnueckue U XUMHYECKUE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUAbI U THAPOKCUIBI
xpoma(Il), xpoma(Ill) wm xpoma(VI). XpomaTel ©u AWXpOMaThl, WX OKUCIUTEIHHBIC
cBoicTBa. [lonmy4yenue u npuMeHeHue xpoma.

®usznueckue M XMMHUYECKME CBOMCTBA MapraHia M €ro COeIMHEHMH. Baxueimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranmna(VII). [lepmanranar kanus,
€r0 OKHCIIUTEIBHBIE CBOWCTBA.

dusnuecKue 1 XMMAYECKHE CBOMCTBA kKeje3a U ero coeqnHeHu. OKCUIbI, TUIPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumMeHeHHE Kene3a U €ro CIIaBOB.

Du3nyecKnue 1 XMuMHYECKHUE CBOKMCTBA MEAU U €€ coennHeHuid. [lomydenue u npuMeHeHme
JIEKApCTB U UX Ipenaparos.

I_[I/IHKZ IMOJIy4CHHEC, (1)I/I3I/I‘IGCKI/IG 1 XUMHYECKHE CBOIMCTBA. AM(I)OTCPHBIG CBOMCTBaA OKCHJaa 1
TUAPOKCHUA HUHKA, THAPOKCHUKOMIIJICKCHI TMHKA. HpI/IMeHeHI/IC OUHKa U €T0 COG}II/IHGHI/If/'I.

OKCIepUMEHTAIbHbBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpallleHUui: n3yueHrue o0pas3on
HEMETaJJIOB, TOpeHHe cepsl, (ocdopa, xene3a, MarHus B KHUCIOPOJE, M3ydeHHE KOJUIEKLIUU
«MeTtayel ¥ CIUIaBbl», B3aUMOJACHCTBUE HIEIOYHBIX M IIEJIOYHO3EMENIBHBIX METAUIOB C BOJOU
(BO3MO’KHO UCIIOJIb30BaHUE BUAECOMATEPHUAIIOB), B3aUMO/ICHCTBHE IIMHKA U XKeJie3a C paCTBOPaMH.
KHCJIOTBI M WICJIOYM, KAa4eCTBEHHBIC pPEaKIMM Ha HEOPraHWYECKHE AaHWOHBI, KaTHOHBI
BenukoOpuTaHun ¥ KaTHOHBI METAJJIOB, B3aUMOJIEHCTBUE TMIPOKCUIIOB M IIMHKA C pacTBOpaMH
KUCIIOT W LIeJIoYed, HKCIEepUMEHTaldbHble 3amaun mo Temam «[amorensl», «Cepa U uX
coeMHEHUus», «A30T U (ochop U UX COECAMHEHUs». », «MeTalibl OCHOBHBIE MOATPYIIILDY,
«MeTtaybl CONTPOTUBIIEHUS TOATPYIIIIBI».

XuUMHA ¥ KU3HbD.

Ponp xumun B o0ecniedeHnn pa3BUTH YelloBedecTBa. [IpemnoxkenHne o HaydHbIX METOAax
IIO3HAHUSA W METOAOJIOTHUU Hay‘—IHI)IX I/ICCJIC}IOBaHI/Iﬁ. HaquBIe HpI/IHI_[I/IHBI OpFaHI/ISaIII/II/I
XUMHUYECKOTO TMPOU3BOACTBA. [IpOMBINITIEHHBIE METO/IBI OTYYCHHUSI OPTAaHMYECKUX BEIIECTB (Ha
OCHOBE TIPOM3BOJACTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHoya). [IpOMBINUIEHHBIE METO/bI
MOJIYYEHUS METAJJIOB M CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKpPYXalolleld Cpellbl U €ro
nocyencTBusi. Poib XumMuu B 00€CTieueHnH SHEPTeTUIECKON 0€30MacHOCTH.

Xumus u 30pPOBLEC YCIIOBCKA. .HeKapCTBeHHBIe CpcacTBa. HpaBHna HUCIIOJIB30BaHUA
JICKApPCTBCHHLBIX MPCIapaToB. Ponp xuMuu B Pa3BUTHU MCIUIIUHEI.

XUMUS TIPOJYKTOB MTUTAHHS: OCHOBHBIC KOMITOHEHTBI, MUIIEBbIC 100aBKU. Poib XuMun B
oOecrieyeHUH 6E30MaCHOCTH MUILEBBIX MPOTYKTOB.



Kocmernueckue u mapgromepHbie cpenactBa. beitoBas xumus. [IpaBuna ©Ge30macHOro
WCITOJIH30BaHUS CPECTB OBITOBOM XMMHH B TIOBCEAHEBHOM JKH3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).
XuMus B celnbckoM xo3siiicTBe. OpraHnyeckrue 1 MUHEpalbHbIE YOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuallbl, KpaCKH, CTEKII0, KepaMuKa. MaTepuansl s
2JIeKTpoHUKHU . HaHOTeXHOMIOTHH .

PacuéTHple 3a1a4n.

Pacuérel: Macca BemiecTBa UM 00bEM rasza 1o U3BECTHOMY KOJIMYECTBY BELIECTBA, Macca
W 00bEM OHOTO U3 MPUCYTCTBYIOUIMX B XMMUYECKHUX BELIECTBAX, MacChl (00bEMa, KOJIMYECTBA
BEIIECTBa) MPOJIYKTOB, COCTOSIHUE, €CIIM OJHO M3 BEUIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJIM4eCTBa BELIECTBA) IIPOJIYKTa
. OJIHO M3 BEIIECTB JIaHO B BUJIE PACTBOpA C ONPEIEIECHHOM J10JIe paCTBOPEHHOI'O BELIECTBA, 101
KOTOPOTO MOTH0JIa ¥ MOJISIPHOM KOHIICHTPALIMH BEIIECTBA B PACTBOPE, AOJIS BBIX0/IA POIYKTa OT
TEOPETHYECKH BO3MOMKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MexxnpeIMETHBIX CBsI3eH NPU U3y4eHUH OOLIeH U HeopraHu4eckoi xumuu B 11
KJIACCE OCYILECTBIAETCS TOCPEACTBOM HUCIIOJIB30BAHUS KAK €CTECTBEHHO-HAYYHBIX IOHATUH, TaK
Y IIOHATUH, IPOBOJUMBIX B OTAEIIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBIC TOHSTHS: SIBIICHWE, HAy4YHBIM (akT, rumoresza, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(uKalus, TMEePUOJUYHOCTh, HAOMIOJEHUE, H3MEpPEeHHeE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®usnka: marepus, MUKPOMHD, MakpOMHp, aTOM, 3JEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, UealbHbIH ra3, pusnueckas Mepa, yMepeHHasi Mepa, CKOPOCTb,
SHEprus, Macca.

buonorust: knerka, opraHusM, J3KocucTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYroBOpOT BCIICCTB U ITIOTOK SHCPIrUr B SKOCUCTEMAX.

['eorpadus: mone3Hbie UCKOMAEMbIE, TOPHBIE MOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTUTHBRO,
pECYpCHI.

TexHomornu: XuMH4IecKas MPOMBINIJICHHOCTh, MCTAJLITYPrus, CTPOUTCIIBHBIC MaTCpUalbl,
CEIbCKOXO03S1ICTBEHHOE KOCMECTHUYCCKOC IMPOU3BOJACTBO, nuaicBast MNPOMBINIJICHHOCTD,
q)apMaHeBTI/I'-IeCKaSI MPOMBIINIJICHHOCTD, ITPOU3BOACTBO XUMHUYCCKUX ITPEIapaToB, IPOU3BOACTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIIJNICHHOCTh, HAHOTCXHOJIOTUH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YIUIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA



JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMM C CHUCTEMHO-AESTEIbHOCTHBIM IOAXOAOM B IOATANHBIX JIMYHOCTHBIX
pe3ysibTatax OCBOCHHUS IpeaMmera «XHMHS» Ha YpPOBHE CpenHero oOmero oobpa3oBaHus
BBIJICJIAIOTCS CIIEYIOLINE COCTABIISAIONINE: OCO3HAHUE 00YYaIOLMMUCS POCCUIHCKOM IpaX1aHCKON
UJCHTUYHOCTH; TrOTOBHOCTh K caMOpa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOIIPENICJICHNIO; HAJIMYUE MOTHUBALMM K OOYYEHHUIO; TOTOBHOCTH UM  CIOCOOHOCTBH
00yYaromuXCsl YIPABIATHCS B YCIOBUSAX OOLICTIPUHATHIX HOPM M HOPM IOBEIEHUS; HAINYHE
IIPaBOCO3HAHUS, IVIABHOM KYJIBTYpPBbl; CHOCOOHOCTh CTaBUTh LI€IH U CTPOUTH KU3HEHHBIE IIJIaHbI.

JIMuHOCTHBIE pE3yJabTaThl OCBOEHUS IpEeaMeTa «XUMUSL» OTPAXKarT c(HOPMUPOBAHHOCTD
OIIbITA MO3HABATEIBbHON U NMPAKTUYECKON JIESATENbHOCTH 00YyYaIOIUXCs B IPOLECCE pealn3alun
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS IMpeaMeTa «XUMHsS» OTpaxaroT c(HOPMUPOBAHHOCTD
OIIBITA IT03HABATEIbHON U MPAKTUYECKON JEATEIBHOCTU 00YYaIOMIMXCs B MPOLIECCE Pealn3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) BbICIHICE OOpa30oBaHue :

OCO3HAaHHOCTb 06yqu1/1$1 MNPpUBOAUT K H3MCHCHHIO MX KOHCTUTYLMOHHBIX IIpaB W IIpaB,
CO6J'IIO,I[€HI/IH 3aKOHa U IIPaBOIIOPsAIKA,

MPEACTABICHHE O COIMAIbHBIX HOpPMax M IMPaBWJIaX MEKIWYHOCTHBIX OTHOIICHUN B
KOJJIEKTHUBE;

ycuimsa K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTH TIPpU CO3OAaHWU HAYUYHBIX ITPOCKTOB,
PCIICHNHU HAYYHBIX W ITO3HABATCIIBHBIX 3aAa4, XUMUYCCKHUX SKCIICPUMCECHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, UJI€U, JIOTUKY U apryMEHThl IPYTUX IpH
aHaJIM3e pa3IMyYHbIX BUJIOB YUE€OHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY U HAay4HOMY HACIEIUI0 OTEUYECTBEHHOU
XHMHMH;

Ho;:mepmca nmponecca TBOpYECTBA B TCOPUAX MU IHNPAKTUYCCKOM IMPUMCHCHUHN XWUMMHHU,
OCO3HAHUE TOro, 4TO B JaHHBIX obnact HAayKH €CTb PE3YyJIbTAThl JJINTCIBHBIX I/ICCJ'IG)IOB&HI/If/i,

KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyAda y‘IéHLIX " MTPAaKTUKOB,

HHTEPECC U MO3HABATCIIBHBIX MOTHUBOB B ITIOJTYYCHUHU U IMTOCICAYIOIEM aHaJIN3€ I/IH(i)OpMaIII/II/I
0 MCPCAOBBIX JOCTUKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:
MOPAJILHOT'O CO3HAHMSI, 3TUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTH OLICHMBATH CUTyalllH, CBA3aHHBIC C XUMHWYCCKUMHU SABJIICHUAMU, U IPUHUMATh
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,



METO/1 OLIEHUBATh CBOE MOBEACHHUE U MTOCTYNKU CBOMX TOBAPUIIEH ¢ MO3ULIUNA MOPATIbHBIX U
MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHM MOCTYIIKOB;

4) popMmupoBaHue KYJbTYPbI 310POBbSI:

IIOHUMAaHHE 340pPpOBOI0 U 0e301macHOTo o6pa3a KH3HU, H606XO,I[I/IMOCTI) OTBETCTBCHHOI'O
OTHOIICHU K COXPAaHCHHUIO IICUXUYCCKOT'O 3I0POBbS;

coOJIIO/ICHHE TPaBWJI OE30ITaCHOTO OOpAIlleHHs C BEIIeCTBAaMH B OBITY, IMOBCEIHEBHOMN
J)KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHHE I[CHHOCTEH WHIUBUAYAJIBHOI'0 IIpaBa W KOJUJICKTHUBHOI'O 0e30IacHoro
IMOBEACHM B OTHOLICHHUHA YI'PO3 3JOPOBbBIO U KU3HU J'IIOI[CfI;

OCO3HAHME IOCIEACTBUI M HENPHUITUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHHE alkorosis,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTaHOBKa Ha AaKTHBHOC Y4YaCTUC B PCHICHUH [MPAKTUYCCKUX 3aJaqd COHH&HBHOﬁ
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJjacca, IJ_IKOJ'ILI);

K MPaKTHYECKOMY H3YYEHHUIO Mpod)eccuii MTHOBEHHOTO poOJia, B TOM YHCIIE HAa OCHOBE
IIPUMEHEHHUS TPEIMETHBIX HHTEPECOB 110 XUMUU;

60pb0a 3a TpyA, 3a TPy U pe3yabTaThl TPYAOBOH JNeSITEIBHOCTH;

HOJXO0/ K OCO3HAaHHOMY BBIOOPY MHJMBUAYaJbHOW TPaeKTOpUHM 00pa3zoBaHMsA, Oyayluei
npodeccuu U peanu3aliy HOpMalbHbBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHHU, MHTEPECOB U 00pa3a )KU3HU O0IIeCTBa;

6) 3KoJIorHYecKoe BOCTIMTAHUE:

BKOHOFI/I‘-IGCKI/Iﬁ HpI/IopI/ITeT OTHOHIGHI/Iﬁ C HpI/IpO)IOI\/'I KAaK UCTOYHUK CYIIIGCTBOBaHI/HI JKN3HU
Ha 3eMiie;

NOHUMaHWE TJI00AJbHOTO  XapakTepa HKOJOTHYECKUX MpoOJieM, HKOJOTHYECKUX
SKOHOMHYECKHX IIPOLECCOB B COCTOSIHUU IPUPOAHON U COLMATIBHON CpEIbl;

OCO3HaHUA HGOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUM XUMUM IS peuicHusd BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTHBHBIE HEINPUATHBIE JNEHCTBHSI, NPUHOCSIINE BPEA OKPYKAIOIIEH NMPUPOIHON cpene,
YMEHUS IIPOTHO3UPOBATH SKOJIOIMYECKUE MOCIEACTBUS IPEANPUHUMATEIBCKON NEATEIbHOCTH U
MIpe0TBpanaTh UX;

MexayHapoIHBIN Pa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHHUS], KYJIBTYPBI, OIIBITA AESITEIIBHOCTH
IJIaBHOM HAIpaBJIEHHOCTH, HABBIKOB PYKOBOJICTBA MU B I103HABATEIbHONW, KOMMYHUKaTUBHON U



COLIMANILHOM TMPAKTUKE, CIOCOOHOCTEH W yMEHWA, aKTUBHO TOJICPKUBAIOIINX HICOJIOTHIO
remodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33pEHUs, OOLICTIPUHATHIE COBPEMEHHBIC TOAXOABl K pa3sBUTHUIO HAyKd U
00OLIECTBEHHON IIPAKTHUKH;

[Tonnmanue crenuUKd XUMUU Kak HAayKd, OCO3HAaHHSA €€ MEepeMEelICHUS B paMKax
HAYYHOTO MBIIIJICHHS, CO3/IaHUS IIEJIOCTHOCTH TPEICTaBICHUS 00 OKpYXKarolleM MHpe Kak o
€AMHCTBE MNPHUPOJAbI U YEJIOBEKa, B TMO3HAHMM 3aKOHOMEPHOCTEH M YCIOBUN COXpaHEHUS
€CTECTBEHHOI'0 PAaBHOBECHS;

yOeXAEHHOCTH B 0CO00I MHHOBAIIMOHHOCTH XUMHUU ISl COBPEMEHHOW IIMBHIIM3AILINU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH U BAXKHOHM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHabHOMN
KyJIbTYypbl, B TOM YHCJIE W B TaKUX MpOOJIeMax, CBSI3aHHBIX C PA3BUTHEM YEIOBEYECTBA —
PECYPCHOM, SHEPreTUYECKOM, UCTOYHHUKAMU M UCTOYHUKAMU OE30MaCHOCTH, B Pa3BUTHH HAYKH,
YCIIOBUH TIPOTPECCUBHOTO TPY/a M SKOJIOTHH. KOM(DOPTHOH JKU3HH KaKJOTO YiIeHa 00IIeCcTBa,

CCT@CTBGHHO-HaquOI;'I T'paMOTHOCTH: IIOHMMAHHUEC IPUHIOUIIOB MCETOAOB IIO3HAHUA,
MNPUMCHCHHUC B HAYYHBIX HAYKaX, CIIOCOOHOCTH oJiydaTb 3HAaHUA JIS1 aHaJIM3a U 00BACHEHHS
MEPCICKTUB OKPYXKAOIICTO MHUpa MW IIPOUCXOOAINIUX B HEM I/I3M€HCHHI>1, HaBBIKKW [OCJIaTh
000CHOBaHHBIE BBIBOJIbI HA OCHOBC ITOJIYUCHUA HAYTHBIX (1)8.KTOB nu (I)aKTI/I‘IeCKI/Ie JaHHBIC C LICJIBIO
JOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSTENHHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS JJIA pCIICHUA HpO6JICM
B CCTCCTBCHHBIX KU3HCHHBIX YCIIOBHUAX,

HHTEPECC K IMTO3HAHUIO, PICCJ'ICI[OB&TGJ'II)CKOﬁ JACATCIIbHOCTH,

CIIOCOOHOCTh M CIIOCOOHOCTH K HEINpPEPHIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IOJyYEHHIO HOBBIX 3HAaHMH 1O XUMHMHU B COOTBETCTBHM C IKM3HEHHBIMU
MOTPEOHOCTSIMU;

I/IHTepCC K 0COOEHHOCTSIM Tpyda B pa3JIMYHbIX BHOAX HpO(I)CCCI/IOHaHBHOI\/’I ACATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHHS MTPOrPaMM 10 XMMHUH Ha YPOBHE CPEAHETO OOIIIEeTO
00pa3zoBaHMs BKIIFOYAOT:

3HaYUMbIe I (OPMUPOBAHUS MHPOBO33PEHUS] OOYYAIOIIMXCS MEXAUCIUITINHAPHBIE
(MexmpenMeTHbIe) O0IIeHAaYyYHbIE TOHITHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHBIX KAPTUH MHUpa U
crnenuuKy METO/IOB MO3HAHUS, BIMSHHE B CPEOHMX HayKax (MaTepus, BEIIECTBO, SHEPTrus,
SBJICHHE, TpOIecC, CHCTeMa, HAay4HBId (DaKkT, MPUHIUIN, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);



VHHUBEpPCAIbHBIE TEXHOJIOTHYECKHE JeHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,
PETYJISTUBHBIE), OOecreueHre oOecnedeHus (YyHKIMOHATBLHONM TPaMOTHOCTH W COIMAJBbHBIX
HaBBIKOB 00YYarOIUXCS;

CHOCOOHOCTH  OOYYalOIMXCsS ~ HUCIOJNb30BaTh ~ OCBOCHHBIE  MEXKIUCIMIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHMBEPCAJIbHBIE TEXHUYECKHE ACUCTBHs B II03HABATEIBHOU U
COLIMAJIbHON IIPAKTHKE .

MertanpeaMeTHbIe Pa3MbIIUICHUS! PE3yJIbTaThl OBJIAJICBAIOT YHUBEPCATIHHBIMH y4EOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Ilo3naBaTe/IbHBbIE YHHBEPCAJIbHbIE TEXHOJOTHYECKHE el CTBUS
1) 6a30Bble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO C(OPMYIIMPOBATh M aKTyaJIH3HUpPOBATh NPoOJIeMy, pPacCMOTpETb ee
BCECTOPOHHE;

OIpCACIIATh LCIM ACATCIbHOCTHU, 3aldaBaTb IMMApaMCTpbl H OIPCACIIATL KPHUTCPHU HX
IIOCTI/I)KCHI/If/'I, COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTH C IIOCTABJIICHHBIMHA BparaMu,

HCIIOJIb30BaTh IIPpH OCBOCHHUU 3HAHWUM MIPpHUEMBbI JIOTUYCCKOI'O MBIINUJICHUS: ITOIIYJISAPHBIC
XAapaKTCPHBIC IIPU3HAKU IMOHATUM U COXPAaHATH UX B3AUMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOIINC
IOHATHUSA OJIA 00BsICHEHHS OTACIBHBIX (l)aKTOB n O6’beKTOB;

BHIOOpD OCHOBAaHUN W KpUTEPHEB JUIS HAIMOHAIBHBIX BEIIECTB M HKOHOMHUYECKOTO
00OCHOBAHHS;

COXPAHAIOTCA MPUINHHO-CICACTBCHHBIC CBA3H MCKY U3y4aCMbIMU ABJICHHUAMU

CTPOUTHL JIOTHYCCKUC PACCYKIACHUA (I/IH)IYKTI/IBHBIG, ACAYKTHUBHBIC, II0 aHaJ'IOFI/ISIM),
BBIABJIATE 3aKOHOMCPHOCTHU U MMPOTHBOPECUYHNA B paCCMAaTPUBACMBbIX ABJICHUAX, q)OpMyHI/IpOBaTI)
BBIBOJbI U BBIBOJBI,

OPUMEHATHh B Ipolecce MO3HaHMS MCIONb30BaTh B XMMUU CHUMBOJIHMUYECKHE (3HAKOBBIE)
MoOJIeH, MpeoOpa3oBbIBaTh MOJIENbHBIE MPEICTaBICHUS — XMMHUYECKUN 3HAKOBBIA (CHMBOII)
AIIEMEHT, XUMHYECKYI0 (OpPMYIy, YpaBHEHHE XHUMHYECKOTO COCTOSHUS — MpHU OOecreuyeHuu
TEOPETHYECKUX INO3HABATEIBHBIX M IMPAKTUYECKUX 3a]a4, IMPHUMEHITh Ha3BAaHHBIE MOJCIIbHbBIC
IIPEACTABIICHN Uil ONIUCAHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XapaKTep.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:
BJIaACTb OCHOBAMH METOJI0OB HAYUYHOI'O IMO3HAHUA BCUICCTB U yCTOﬁ‘—IHBOFO KJImMara,
GbopMyIMpOBaTh LETU W 33Jl1a4U MCCIEIOBAHUs, MCIOIb30BaTh MOCTABICHHBIC W 3apaHee

C(I)OpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA U OCHOBBI IJIA q)OpMI/IpOBaHI/I}I
THUIIOTE3 B CTOPOHY MMPABHUJIbBHOCTHU BBICKA3BIBACMBIX CY)K)IGHHﬁ;



O6Hal[aTeJ’Ib HAaBBIKOB CaAMOCTOATCIILHOTO INNIAHUPOBAHUSA W TPOBCACHUA YUYCHHUYCCKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATH HCCIENOBAaHUS, HAONIOAATh 3a XOJOM Hpolecca,
CaMOCTOSITENIEHO IPOTHO3UPOBATH €T0 PE3YNIbTAT, (POPMYIMPOBATH OOOOIICHHS U IENIaTh BHIBOJIBI
OTHOCHUTEJBHO JOCTOBEPHOCTHU PE3yIbTATOB HCCIICAOBAHNS, IPEACTABIIAET COO0H 000CHOBAHHBIH
OTYEeT O MpOAETaHHOH padoTe;

IPUOOPECTH ONBIT YYEHMUECKOH HCCIIE0BATEIbCKOM M TNPOEKTHOW JI€ATEIbHOCTH,
o0ecrneunTh BO3MOXKHOCTb U TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOAOB PpEIICHUsS
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TIO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCA B PA3IMUHBIX HCTOYHUKAX UHPopManuu (Hay4HO-TIOMYJISpHAs
aUTEepaTypa XHMHYECKOTO COJAEp)KaHWs, CIpaBOYHBIC mocoOus, pecypcsl VHTepHeTa),
AHAIM3UPOBATh HMH(OPMAIMIO PA3TUYHBIX BHUIOB U (OPM MPEJCTaBICHUS, OILICHUBATH €€
JIOKa3aTeJIbHOCTh U HEMTPOTUBOPEYUBOCTH;

(GopMynupoBaTh 3ampochl U MPUMEHATh pPA3IUYHBIE METOJbl IPU IOUCKE U OTOOpE
uHpopMaLnu, HeoOXOAUMBIE AJIs BBIIIOJHEHHS HAy4YHbIX 3ajlay ONPEeIEHHOIO THIIA;

HpI/IO6peCTI/I OIIBIT HCIIOJIB30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHHX TEXHOJOTUul u
PA3JINYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BHIOpaTh ONTHUMANBbHYIO (OpMYy MpelncTaBieHUs HWH(OpMAaLUU (CXEMBbI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

HCIIOJIBb30BaTh Hay‘IHBIﬁ SA3BIK B KAYCCTBE CPEACTBA IIPU pa60Te C MECUITMHCKUMU JaHHBIMMU
OPUMEHATh MEXIIpeIMETHbIe ((pU3NUecKue U MaTeMaTHYecKhe) 3HaKu U CHUMBOJIBI, (OpMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYpY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA BUIUMOCTH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC TEXHOJOTUYECCKUE JeCTBUA:

3a1aBaThb BOIIPOCHI 11O Cy'IJ_IeCTBYIOIJ_Ieﬁ O6CY)I(,[[8.CMOI>’I TEMEC B XOJ€ Auajiora W/ M
06Cy>K)IeHI/I$I, BBICKa3bIBATh UCH, CbOpMy.TIHpOBaTI) CBOM IIPCIIOKCHHUA OTHOCUTCIIBHO
BBITIOJTHCHU A HpeI[JlO)I(CHHOﬁ 3aJa4u,

JIOCTUTAETCS ¢ MPE3CHTALMEN PE3YyJIbTAaTOB [MO3HABATEIBHON IEATEIIBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU MPOBEIACHUU XHUMHYECKOTO
OKCIIEPUMEHTa, MPAKTUYECKOH pabOThl MO MCCIEJOBAHUIO CBOMCTB HM3Yy4aeMbIX BEIECTB,
peanu3anuu yaeOHOTO MpoeKTa, U (GOPMYITHPOBAHUHN BBIBOJOB MO PE3yJbTaTaM MPOBEAEHHBIX
WCCJICTIOBAHHM IMyTeM COTJIACOBAHUS MO3UIIMI B X0O€ 00CYKIeHUS U OOMEHAa MHCHHUSIMH.

Pery.]'[ﬂTI/IBHLIe YHUBEpPCAJAbHBbIC TEXHOJOIHIECCKHUE JeHCTBHUA:



CaMOCTOSITEJIbHO IJIAHUPOBATh U U3y4aTh CBOIO MIO3HABATEIBHYIO JIEATENbHOCTD, OIIPEIesis
ee LeNMM U 3a/ayd, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH AJITOPUTM
JCMCTBUN TpH BBIIOJHEHUM HAyYHBIX W HCCIEAOBATENBCKUX 3a7ay, BBIOMpaTh Hamboee
3¢ pexTUBHBIN CIOCO0 UX PEIIEHUs C YUETOM MOTYYeHHs] HOBBIX 3HaHUH O BEIIECTBAX M pabodmx
peaxkuusx;

HN3YUUTh CAMOKOHTPOJIb ACATCIIbHOCTU HAa OCHOBC CaMOaHaIn3a U CAaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmMeTHBIC pe3ynbTaThl MPOrPAMMbI OCBOCHUS 10 XUMHUHU Ha YriayOJIEHHOM YpOBHE Ha
YPOBHE CpEAHEro OOIIero o0pa30BaHUs BKIIOYAIOT XapaKTEpHbIE ISl y4eOHOro MpeaMera
«XuMus» Hay4YHbIC 3HAHUS, HABBIKK MU METOJIbI JICUCTBUI 10 OCBOCHUIO, UX MPEOOPa30BaHUIO U
npeoOpa3oBaHUI0 3HAHUHN, BUJIBI ACSITENBHOCTU MO TMOJYYEHHIO HOBBIX 3HAHUM U MpUMEHEHHE
3HAHUM B Pa3JIMYHBIX HAyYHBIX OCHOBAX. , @ TAKXKE B €CTECTBEHHBIX >KU3HEHHBIX YCIOBHSX,
rpaHuIax ¢ XuMuen. B nporpamme no XuMuu peaMeTHbIE pe3yIbTaThl IPEACTABIEHBI 110 TOJaM
W3y4YECHHUS.

10 KJIACC
[TpenmeT pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMUsD) OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUI: O MecTe W pealu3alliuyd OpraHMYecKOW XHUMHU B
CUCTEME CTPYKTYpHOM HaykH, M €€ pojb B OOECHEYEeHHUU pa3BUTHsI YEJIOBEUECTBAa B PaMKax
npo0jeM KIIOYeBOM, SHEpreTHMYeckod W MHUIIEeBOH O0e30MacHOCTH, B PA3BUTUM MEIHUIIMHBL,
CO3JaHMM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHHUKOB DJHEPIMHM, B YCIOBUSAX pPa3yMHOTO
IPUPOJIONIOIB30BaHUSA, B IMEPEX0Jleé MHUPOBO33PEHMsS M OOIIEH KyJIbTypbl 4ellOBeKa, a TaKke
HKOJIOTMYECKOTO 0OOCHOBAHHOT'O OTHOILIEHHUS K €r0 3710POBbIO U IPUPOAHOM CPEIE;

cucreMa o0ecredeHusl 3HaHU M, KOTopast BKJIFOUAeT B ce0sl: OCHOBOIOJIAraroIe MOHATHS —
XHUMHUYECKHUH JIEMEHT, aTOM, SIIPO M DJIEKTPOHHAst 000JI0YKa aToMa, s-, P-, d-aTOMHBIE OpOHUTaIH,
OKOHYATEJIbHOE U BO30YKIEHHOE COCTOSIHUME aToMa, TMOpUAN3alusl aTOMHBIX OpOuTasei, oH,
MOJIEKYJIa, BaJIC€HTHOCTb, JJIEKTPOOTPULATENBHOCT. , CTEIIEHb OKHMCIICHHs, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAsl, MOJIAPHBIM 00BEM, YIIIEpOJIHBIN CKeneT, PyHKIMOHANbHAS TPYINa, pajuKal,
CTPYKTYpHBIE (opMybl (pa3BEPHYTHIEC, COKPALIEHHbIE, CKEJIETHBIE), U30MEpUsl CTPYKTypHast U
IIPOCTPAHCTBEHHAs (T€OMETpHUECcKasl, ONITUYECKas )), U30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YIIIEBOJAOPOBI, KUCIOPOA- U a30TCOAEPKAILUE OPIraHUYECKUE COCAMHEHUS, MOHOMED, IIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI (TIepUOAMYECKUN
3akoH J[. . MenneneeBa, Teopus ¢uznueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs
BEIIECTB, 3aKOH COXPAaHEHHS U TMpEBpallleHUs OSHEPruu MpPH DHEPTUYHBIX PEaKIHX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN  A3BIK  XUMHUHU, MHUpPOBO33PEHUYECKHE  3HAHUA,
apryMEHTHPOBAHME B OCHOBE IIOHUMaHHWs NPUYUHHOCTD M CHCTEMHOCTb HETaTUBHOIO
BO3/CUCTBUS; MIPE/ICTABICHHS O MEXaHU3MaX (PU3NYECKOTO BO3JICHCTBUSA, TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX UX IIPOTEKAHUs, O B3AUMHOM BIIMSHUY aTOMOB U I'PYIII aTOMOB



B MoJeKynax (MHIYKTHBHBIM u  Me30MepHbI  3(dexts, opueHTantel [ u 1l
pona); (hakTOJIOTHYECKHE CBEACHHUS O CBOMCTBAaX, COCTARBE,

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSATHHI, COXPaHATh MX
B3aUMOCBSI3b, COOTBETCTBYIOIINE MOHATHS MPU OMKUCAHUM MCIOJIB30BAHUS COCTaBa, CBOMCTBA U
CBOICTBa PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XMMUYECKYIO0 CUMBOJIMKY AJIsl COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OIpeeIsieMbIX BEIIECTB;

COCTaBUTh YPABHCHHS W PACKPBITh HX CYIIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBHTEIIBHBIE
MIPUHIIMAITEI ¢ TTOMOIIIBIO COCTABJICHHUS OanlaHca OanaHca 3THX 0aJaHCOB, METOJa HOHHOTO 0OMeHa,
IYTH COCTABJICHHUS MX MOJHBIX U COKPAIIEHHBIX HHBIX (OpM;

HU3TOTOBUTH MOACIIHN MOJICKYII XUMHUYCCKHUX BCHICCTB AJId WIUIIOCTpALlUN UX XUMUYCCKOI'O U
MMPOCTPAHCTBECHHOI'O COACPKAHUS,

c(OpMUPOBAHHOCTh YMEHHI: COXpaHEHHUE MPUHAJIC)KHOCTH W3YYEHHBIX BEIIECTB MO UX
COCTaBy M CTPOCHHIO K OIPEACICHHOMY KJIAcCy/TPYIIe COCIWHCHUH, JTaBas UM Ha3BaHUE TIO
cucremarnueckoit Homenknarype (MIOITAK) u npuBoas mpu 3TOM TpUBHAIIbHBIE HA3BAHUS AJIS
OT/IENIbHBIX MPEJACTABUTENICH BEUIECTB (ITUJICH, alleTUIICH, TOJIYOJ, TJIULEPUH, STUICHTIIUKOIb,
denon). , bopManbaerua, aneTaibAerua, alleTOH, MypaBUMHOBAsE KUCJIOTA, YKCYCHAsl KUCIOTa,
CTCapuHOBAs, OJCHHOBAS, MaJIbMUTHHOBAs KHCIOTHI, TJUIMH, aJlaHUH, MajlbTo3a, (PPYKTO3a,
AQHWINH, IUBUHII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(OpMYyIMPOBAHHOCTh METOIOB OMpPENEICHUsS BHJIa XMMHUYECKOH CBSI3M B pe3ylbTaTax
COeTMHEHUH (KOBaJICHTHAs! M MOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBA3b);

ChopMHUpPOBAaHHOCT, ~ MPUMEHEHHUS  TOJOKEHUW  TEOPUM  XUMHUYECKHUX  BEIECTB
A. M. bytnepoBa 1151 00bSICHEHHSI 3aBUCIMOCTHU CBOWCTB BEIIECTB OT X COCTaBa U 3apsija;

chOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, (QHU3MUECKHE U
XAMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTEIEH PA3JIMUYHBIX KJIACCOB BEIIECTB, TAKUX KakK:
AJIKaHOB, LHKJIOAJKAHOB, AJIKEHOB, AJKAaJMEHOB, AJKWHOB, apOMAaTHYECKUX YTIJIEBOJOPOJIOB,
CIIUPTOB, AQIbJETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, NPOCTBIX M CJIOXKHBIX J(PHUPOB,
COJIEpXKAIINXCSI, HUTPOCOCTUHEHU U aMHUHOB. , aMUHOKHUCIIOTHI, O€JIKU, BBIBOJBI (MOHO-, AU- U
MOJIMCaxapubl), HWUTFOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXKIYy HHMH COOTBETCTBYIOIINM
YpaBHEHUEM C UCIIOJI30BAHUEM CTPYKTYPHBIX (OPMYIT,

CdopmupoBaHHbIE METOABI TOATBEPKAAIOT Ha KOHKPETHBIX IpPUMEpax XapakTep B
3aBUCHUMOCTH OT KJIACCOBOM CITIOCOOHOCTH PE3yNbTATOB 10 KPATHOCTH U TUITY KOBAJICHTHOMN CBSI3U
(0- ¥ T-CBSI3M), B3aUMHOTO OOIIIET0 aTOMOB M TPYIII aTOMOB B MOJIEKYJax;

c(OpMyJIMPOBAHHBIE XapAKTEPUCTHUKU XapaKTepU30BaTb HCTOYHUKU YIIJIEBOJOPOJHOTO
ChIpbs (He(Th, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOBI €ro nepepaboTKU U MPaKTHYECKOE MPUMEHEHUE
nepepabdoTKU MPOAYKTOB;

c()OPMUPOBAHHOCTh BIIAQJICHUS CUCTEMON 3HAHHH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAOIOIEHN S, BIUSHUSA, MOJICITUPOBAHMSI, SKCIIEPUMEHTE (peaabHOTO U MBICIEHHOTO)
Y TIPaKTUKHU MPUMEHEHHS 3TUX 3HAHUI;



c()OPMUPOBAHHOCTh METOJIOB MPHUMEHEHHUS OCHOBHBIX ONEpaluii  MBICIUTEIBHON
NEeSTENIbHOCTH — aHalW3a U CUHTE3a, CpaBHEHHUs, O00OOIIEHHS, CHCTEMaTH3allid, BBISIBICHUS
MIPUYMHHO-CIIECTBEHHBIX CBA3EH — ISl U3YUEHUs CBOMCTB BEUIECTB U MPUPOIHBIX SBICHUM;

c(OPMHPOBAHHOCTh YMEHH: BBISIBIATH B3aUMOCBS3b (YHIAMEHTAIBHBIX 3HAHUH C
HNOHATUSAMM M TPEACTABICHUSAMHU JPYIMX €CTECTBEHHO-HAay4yHbIX IpeAMETOB s Oonee
OCO3HAaHHOT'O IIOHUMAaHHUs CYIIHOCTH MaTe€pUaIbHOIO €MHCTBA MUPA, UCIIOJIB30BATh CUCTEMHBIC
3HAHUS 110 OPraHMYECKOW XUMUU JUIsl OOBSICHEHUS. M IPOrHO3UPOBaHMsI 0a30BOM, €CTECTBEHHO-
Hay4HOH IIPUPOLBL;

ChopMupoBaHHOCTh YMEHMI: MpPOBEACHUE pAcu€TOB IO XUMHUYECKUM (opMmyrnam wu
YPaBHEHUSIM C MCIIOJIBb30BaHMEM (U3UYECKUX BeIMYMH (Macca, OO0BEM rasa, KOJMYECTBO
BEIIECTBA), XAPAKTEPHBIX BEIIECTB C KOJIMUYECTBEHHOW 4YacTbiO: PACUYETHI MO HAXOKICHUIO
XUMHUYECKHX (POPMYJ MO HM3BECTHBIM MAacCOBBIM JOJISIM 3JIEMEHTapHBIX 3JIEMEHTOB, MPOIYKTOB
coJepKalUX Ia3000pa3HbIC IIEMEHTHI. BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHI: MIPOrHO3UPOBATh, AHAJU3UPOBATh U OLEHUBATH C MO3ULMN
0€30MacCHOCTH MOCIIEICTBUN OBITOBON U IPOU3BOACTBEHHOM AESITEIbHOCTH YEJIOBEKA, CBA3AHHOMN
C TepepabOTKOM BeLIeCTB, HCIOJb30BAaTh IOJYYEHHbIE 3HAHUS U HPUHATHS TPAMOTHBIX
pelIeHUi B ONPEIeNIEHHBIX 001aCTAX, C XUMHEH;

chopMupoBaHHas YMEHUMN: CaMOCTOSITEIHHO TUIAHMPOBATH M IPOBOJIUTH XUMHUYECKUIA
9KCIEPUMEHT (IIOJy4eHHWE M M3y4YeHHE ONpEACICHHBIX CBOICTB BEIIECTB, KaueCTBO
YIJIEBOJOPOAOB  PA3IUYHBIX  KJIACCOB M KHUCIOPOACOJACP)KAIIMX  BEIIECTB, pPELICHUE
9KCIIEPUMEHTAIBHBIX 3a/1ad M0 PAClO3HABAHHMIO YKA3aHHBIX BELIECTB) C COOJIIOJICHUEM IPABUII
Oe3omacHoro oOpaileHuss C CaMMMM BELIECTBAaMH M JIabopaTOpHBIMU  IpuOOpamu,
(dopMynupoBaHUE  LENbHBIX  HCCIEAOBAaHUM, MOAJEPKUBaTh  pPa3IUYHbIE  pPE3yJbTaThl
SKCIICPUMCHTA, aHAJIN3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

c(OpMHUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBHiia SKOJIOTHUYECKOTO MOBEACHHS B OBITY U TPYIOBOM AEITETHHOCTH B
LENAX COXPAaHEHUsI CBOErO 3J0pPOBbS, OKPYKAIOWIEH MNPUPOJHONM Cpeabl M JOCTHKEHUU €€
pa3BUTHS;

OCO3HABaTh ONACHOCTh TOKCUYECKOI0 BO3JIECUCTBHUS HA KUBBIE OPraHU3MBbI OINPEIEIECHHBIX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

AHATIU3UPOBATE NPEUMYIICCTBO IPUMEHCHNA MCTOA0B B MPOMBINIJICHHOCTH U 6BITy C TOUYKH
3pCHHA COOTHOMICHUA pUCKA U ITOJIb3bI;

ChopMHpPOBAaHHOCT, YMEHUMW: W3YYUTh IICJICHANMPABICHHBIH TOUCK XWMHYECKOU
uH(pOpMallMK B PA3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4Hasl JHUTepaTypa, CpelacTBa
co3nanusa wHbOpManuu, MHTEpHET W apyrue), TIIATETbHO MPOAHATH3UPOBATH XUMHUYECKYIO
uH(popMalrio, iepepadboTaTh €€ U UCTIOIB30BaTh B COOTBETCTBHH C 33JaHHON yueOHOU (HOopMOii.






TEMATUYECKOE MNJIAHWPOBAHUE

10 KITACC
No Hazpanue pa3enoB u TeM MporpaMMbl KonnuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
/i Bcero KonTposbhbie [IpakTnueckue 0o0pa3oBaTeNnbHbIC PECYPCHI
paboThl paboThl

Paznen 1. TeopeTnyeckue 0CHOBbI OPraHUYeCKOH XMMHH

1.1 | Ilpenmer oprannyeckor XumMuu. Teopus MpoBeICHUS 8
pe3syabpTaToB A. M. bytieposa

Wroro mo paszneny 8

Paznen 2. YrieBoaopoanbl

2.1 | IlpenenbHbIe yrI€BOAOPOABI — AJKAHbI, IUKIOATKAHBI 5

2.2 | HenpenenbHble YIIIeBOAOPOIbI: aTKEHBI, aTKaAHCHBI, 14 1
QJIKWHBIL.

2.3 | ApoMatudecKkue yrieBoaopoisl (apeHsbl) 8

2.4 | IlpuponHbie UICTOYHUKH YTIIEBOJIOPOJIOB M UX IepepadoTKa 4

2,5 | NamoreHnpon3BoIHBIE YTIEBOJOPOIBI 4 1

Hroro no paszneny 35

Paznea 3. Kuciopoacoaepixamme opranndecKue coelnHeHust

3.1 | Couptsl. Denon 11 1

3.2 | KapOoHuIbHBIC COSTUHEHHUS: AJTBJICTH/IBI U KETOHBHI. 21 1
KapOonoBsie kucnotsl. CiiokHble 3¢gupsbl. XKupsbl

3.3 | YrueBonsl 9 1

Hroro no paszneny 41

Pa3nes 4. AsoTcoaepskanue OpraHu4ecKue coeJHHeHHs

4.1 | Avumpl. AmMuHOKHCITOTHL Benku 12 1 2

Hroro no pasneny 12

Paspnen S. BeicokoMoOJIeKY ISIpHbIE COCAUHEHUS

5.1 | BbICOKOMOJIEKYIISAPHEIE COSIMHEHHUS 6 1

Wroro o pasneny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6

NOYPO4YHOE NINAHUPOBAHUE
10 KNNACC




No Tema ypoxka KonnuectBo yacoB DIIEeKTpOHHBIE (P POBBIC

n/n Bcero | KoHTposbHBIE IIpakTrueckue oOpa3oBaTenbHbIC

paboThl paboThI pecypcbl

1 [IpenmMer 1 3HaU€HNE OPraHUYECKON XUMUU, IPEACTABIEHUE O MHOTUX 1
00pa3ax U3MEPEHHbIX COCAMHEHU.

2 DNEeKTPOHHOE JIBI)KEHHE aToMa (OCHOBHOE U BO30YXJIEHHOE 1
cocTosiHue). BajleHTHBIE BO3MOXKHOCTH aToMa

3 XuMHUecKas CBsI3b B YKa3aHHBIX COETMHEHUAX. MeXaHU3Mbl 1
00pa3oBaHMs KOBAJCHTHOW CBSI3U, CIIOCOOBI pa3phiBa CBSI3EH

4 Teopus npoBeneHus pe3yapraroB A. M. bytieposa 1

) Buel n3oMepun: CTpyKTypHast, IPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1
3¢ deKTh B MOJIEKYIAX MOJIYYEHHBIX COETUHEHUIN

6 [Ipencrasnenne o K1accu(PUKAINN U CHCTEMATHYECKON HOMEHKIIATYpe 1
(MIOTTAK) BemecTs

7 Knaccugukanus HHrpeJMeHTOB B OPraHNYeCKON XUMHU 1

8 Cuctemaru3zanys 1 0000I1IeHNe 3HAaHUH 110 TeMe 1

9 AJKaHBI: TOMOJIOTHUECKUHN psifl, oOm1as popmysa, HOMEHKIATypa U 1
M30MEPUS], IEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI.

10 | dusnyeckue U XUMHUYECKHE CBOMCTBA AJIKAHOB 1

11 | Haxoxzaenue ankaHoB B nmpupoje. CrocoObl MOTy4eHUs U TPUMEHEHNE 1
AJIKAaHOB

12 | Huxmoankansl: o0mias popmysa, HOMEHKIATypa  U30Mepus, 1
0COOEHHOCTH, MPEUMYIIECTBA U MIPEUMYILECTBA, CIIOCOOBI OTYUEHUS U
MIPUMEHEHHUE.

13 | Pemenue pacy€THBIX 3a/1a4 MO OMPEAETICHUI0 MOJIEKYISIPHON (HopMyIIbI 1
OpPraHMYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIUX B €ro coctas. Cucremaru3zanus 1 0000IIeHue 3HaHUH 110
TeMe

14 | AnkeHsl: rOMOJIOTHUECKUI psij, oOmmas popmyrna, HOMEHKIATypa, 1
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE MOsIeKyI. CTpyKTypHas U
L[IC-TPAHC-U30MEPUS AIKEHOB

15 | ®usnueckue U XuMUYECKHe CBOMCTBA alikeHOB. [IpaBuiio 1

MapKkOBHHMKOBA




16 | CocoObl MOTy4eHHS] U IPUMEHEHUS aJIKCHOB 1

17 | Ilpaktuueckas padota Ne 1 mo reme «llomydeHue 3TUICHBI U U3yYCHHE 1
€ro CBOMCTBY»

18 | Pemenue pacy€THBIX 3a/1a4 MO OMPEACTICHUIO MOJIEKYISIPHON (HOpMyITbI 1
OpPraHUYeCcKOro BellecTBa

19 | AnkagueHsl: conpsiKEHHBIC, H30JIMPOBAHHBIC, KyMYJIUPOBaHHEIE. 1
OcoOEHHOCTH OTKPBITHS 3aHUN

20 XHWMHYECKUE CBOMCTBA COMPSIKEHHBIX TMCHOB 1

21 | CriocoObl mosrydeHus 1 IPUMEHEHHUS AlIKaJHCHOB 1

22 | ATKUHBI: TOMOJIOTHYECKHI psif, oOmias hopMyna, HOMEHKIIATypa, 1
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3NIECKHE
CBOMCTBA.

23 | XuMHUYeCKHe CBOMCTBA AIKWHOB 1

24 | KauecTBeHHBIC PaOOTHI IO TPOMHOMW CBSI3U 1

25 | CriocoObl mosTydeHus 1 IPUMEHEHHUS AIKMHOB 1

26 | Pemenue 3a/1aun: pacy€Thl 10 YPAaBHEHUIO XUMHUYECKOTO PEXHMA 1

27 | Cuctemaru3zanus 1 0000IIeHHE 3HAHUH 110 TEMe 1

28 | ApeHbI: TOMOJIOTHUYECKHH psij1, oOmmas popmyia, HOMEHKIATypa. 1
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl OeH3071a U
TOJTyoJIa, UX (PU3NYECKHE CBOICTBA

29 | XuMHyecKHe CBOMCTBA apeHOB: METObI MPe0Opa30BaHMsI 1

30 | Xummueckue cBoiicTBa apeHOB: COCTOSHUE MTPH COCTUHEHHUSX, 1
OKHCJICHUH TOMOJIOTOB O€H30J1a.

31 | OcoOGeHHOCTH CBOWCTBA CTHPOJIA 1

32 | Pemenue pacu€THbIX 3a7a4 110 ONPEACTICHUIO MOJIEKYJIIPHON (OPMYJIBI 1
OpPTraHUYeCKOTO BEUIeCTBA

33 | CriocoObl nostyyeHus 1 IPUMEHEHHUs! apEHOB 1

34 | I'enetnueckast CBA3b MEX/1Y pa3IMYHBIMHU KJIACCAMHU YTJIEBOJIOPOJIOB 1

35 | Pacuérsl mo ypaBHEHUSIM SKOHOMUYECKOT0 3 dekra. CucremaTnzamnus 1
1 000011IeHNe 3HAHUH 110 TeMe

36 | llpupoxnsrnii ra3. [lomyTHbIe HEQTSIHBIE Ta3bI 1

37 | KameHHbIH yrosib ¥ IPOIYKTHI €ro nepepadoTKu 1




38 | Hedtp 1 ciocobsl ee nepepaboTku. [Ipumenenne mpoayKkToB 1
nepepadoTKu HeDTH

39 | I'enetnueckas CBA3b MEXKIY Pa3IMUHBIMU KJIACCAMU YTJIEBOAOPOJIOB 1

40 | I'aoreHONMPOU3BOIHBIC YTIIEBOIOPOIBI: IIEKTPOHHOE CTPOCHHUE; 1
OO6pazoBaHue 3aMeHbI raJIoreHa

41 | [eticTBUE IeN0YEH HA TAJIOTCHIPOU3BOAHbIE. B3anmoelicTBue 1
JINTaJIOT€HAJIKAHOB C MAarHUEM U IIMHKOM

42 CucremaTtu3zanus U 0000IIeHHE 3HAHUN 1O pa3feny «YTIEBOIOPOABDY. 1

43 | KonrpoinbsHas padora 1mo treme "YTiieBogopo sl 1

44 [IpenenbHBIC OTHOATOMHBIC CITMPTHI: TOMOJIOTHYCCKUN Psifl, OOIIas 1
(dbopMyIa, CTpOCHHE MOJICKYJIbI, H30MEPHs, HOMCHKJIATYpa,
knaccudukanus, Gu3ndecKrue CBOMCTBA.

45 | Xumnueckue CBOICTBaA NPEAEIbHBIX 0JJTHOATOMHBIX CIIUPTOB 1

46 | CriocoObl moyyeHus: ¥ MPUMEHEHHUS! OJTHOATOMHBIX CIIUPTOB. 1

47 | IIpocTteie 3¢upbl: HOMEHKIIATYpa U U30MEPHsI, 0COOCHHOCTH 1
pPaCTUTENHHOTO U MOPOJHOTO MPU3HAKA.

48 | MHOTrOATOMHBIE CIIUPTHI: STUICHTIIMKOIb U TIUIEPUH, X (PU3NIECKHe 1
Y XMMHYECKHE CBOMCTBA.

49 | CriocoObl moNyuyeHus: ¥ MPUMEHEHUs] MHOTOATOMHBIX CIIUPTOB. 1

50 | ®enour: cTpoeHUE MOJIEKYJ, pu3ndecKkue cBorcTBa. TOKCHYHBIN (heHOIT 1

51 | Xumuyeckue cBoicTBa eHona 1

52 | CriocoObI mosryueHus 1 IpUMEHEHUs peHoIa 1

53 | Ilpaktuyeckas padora Ne 2. PemieHre sKkCriepuMEHTaIbHBIX 33134 110 1
teMe «CnHpThl U (EHOJIBI»

54 | Cuctemaruzanus u 00001IeHUE 3HAHUI 110 TEMe 1

55 | Anpaeruasl ¥ KETOHBI: DIIEKTPOHHOE CTPOCHHUE KapOOHUIHHOMN TPYIIIHI; 1
TOMOJIOTHUYECKHUE PSJIbI, 001ast hopMyia, H30MEepHUsi 1 HOMEHKIIaTypa

56 | Anpaeruanl U KeTOHBI: (U3MUYECKUE CBOMCTBA; PeskuM mprcoennHeHus 1

57 Peaxnmn oxucneHns n kauecTBo COCTOSTHHE alIbIETHIOB M KETOHOB 1

58 | CriocoObl mosTyyeHHsl aJlbJIETUI0B U KETOHOB 1

59 OHOOCHOBHBIE TIPEIeTbHBIE KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH 1

COACPIKAaHUA UX MOJICKYII




60 | M3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, MX (pr3nuecKkue 1
CBOMCTBA

61 | Xumuueckue cBOMCTBA MpeAeIbHBIX OJHOOCHOBHBIX YIJIE€POIHBIX 1
KHUCJIOT

62 | OcobeHHOCTH CBOWMCTBA MypPaBBHHOM KUCJIOTHI. MHOTOOOpa3ue 1
KapOOHOBBIX KHUCJIOT

63 | OcoOeHHOCTH CBOMCTBA: HEMPEACIbHBIX U APOMATHYECKUX 1
KapOOHOBBIX, TUKAPOOHOBBIX, THJPOKCUKAPOOHOBBIX KUCIIOT.
IIpencraBuTeny BbICHIMX KAPOOHOBBIX KMCIOT

64 | IlonsTHE MPOU3BOJHBIX KAPOOHOBBIX KHCIOT 1

65 | CriocoObI mosrydeHust 1 NpUMEHEHUsI KapOOHOBBIX KHCIIOT 1

66 | CnoxHble 23UpPbI: TOMOJIOTHYECKHM psif, obmas hopmyina, U3oMepust 1 1
HOMEHKJIATypa.

67 | ®dusnyeckue 1 XUMHUYECKUE CBOMCTBA A(UPOB 1

68 | Pemenue pacu€THBIX 3a7a4: M0 YPaBHEHUIO XUMHUYECKOTO COCTOSIHUSA, 1
10 OTIPENIETICHUIO MOJIEKYJISIpPHON (hOpMYJIbl OPraHUUECKOro BEIIECTBA.

69 | IIpaktuueckas padora Ne 3. PemeHue 3KCiepUMEHTAIBHBIX 33]1a4 110 1
teme «KapOoHoBbIe KUCTIOThI. Cl10kKHBIE 3)UPBI»

70 | XKupsl: cTpoeHne, pu3nuecKue U XUMUIECKHE CBOWCTBA (THIPOIIN3) 1

71 | OcoOeHHOCTH CBOMCTBA COAEPIKAIIMX OCTATKU HEMPEIEIbHbBIX KUPHBIX 1
KkucaoT. JKupsl B mpupojie

72 | Mputa kak BbIcIIasi COJIb KapOOHOBBIX KHCIIOT, HX MOIOIIIEe JICHCTBHE. 1
ITpeioskenune o cunTeTHYeckux Morouux cpeacreax (CMC)

73 | I'enetnueckast CBA3b YTIEBOJAOPOAOB M KHUCIOPOJICOACPIKAIINX BEIIECTB 1

74 | PacuéTpl O ypaBHEHHUSIM 3KOHOMHUYECKOTo 3 dexra 1

75 CucreMmaruzanys 1 0000IIeHe 3HAHUI 10 TEME 1

76 | OOure xapaKTepUCTHKH MTPU3HAKOB U KJIACCH(PHUKAIMS MOCIEICTBUM 1
(MOHO-, M- ¥ TIOJIMCaxapHibl)

77 | MoHocaxapubl: pu3nyeckre CBOMCTBA M MPeObIBAHUE B IPUPOJIE 1

78 | IlpuMeHeHue TII0K03bl, €€ 3HAaUeHUE JUIS KU3HEIeATeIbHOCTH 1
opraHusMa

79 | ucaxapusl: caxaposa, MaibTo3a U JakTo3a. HaxoxaeHnue B npupojie u 1

MIPUMEHCHHE TUCAXaPHJIOB




80

[Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYJI, (pU3HUECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.

81 | [lonsiTne 006 MCKYCCTBEHHBIX BOJOKHAX

82 | Pemenue pacyeTHBIX 3a/1a4 10 OMPEICICHHIO JIOJIA TPOU3BOJICTBA
MIPOJIYKTa

83 | Cucremaruzarus u 006001IeHNE 3HAHUH 110 pa3Ieny

84 | KonrpompHas padora o teme "Kucmopoacoaepxkaiiyie opraHuuecKme
coenuueHus"

85 | AmuHBL: KiIaccuuKays, CTpOSHHUE MOJIEKYJI, o0miasi popmyia,
M30MepHsl, HOMEHKJIATypa U HU3HYECKUE CBOMCTRA.

86 | Xumuueckue cBoMcTBa annpaTHIECKIX aMHHOB

87 | AHMIUH: CTPOCHHE aHWJIMHA, OCOOCHHOCTH CBOMCTB, CBOMCTBA
aQHMJIMHA.

88 | Cnocobbl momy4yeHus ¥ IpUMEHeHHsI anmu(paTHYeCKUX aMIHOB

89 | AMHHOKHCIIOTHI: HOMEHKJIATYpa U U3oMepusi, (GU3MIECKHe CBOMCTBA.
OTnenpHBIC IPEICTABUTENN 0-aMUHOKHCIIOT

90 XUMHUUYECKHE CBOMCTBA aMHUHOKHUCIIOT, NX OMOIOTrHYECKOE 3HAUYEHHE
aMUHOKHUCIIOT. CUHTE3 U THJIPOTIN3 IENTHJIOB

91 | benku kak mpUPOJIHBIE MOJUMEPHI; CTPYKTypa OEIKOB

92 | Xumuueckue cBOicTBa OEIIKOB

93 | Azorconeprkalue reTepolrKiIndeckue coennienus. HykinenHonsle
KHCJIOTBI: COCTaB, CTPOCHUE M OMOJIOTHYECKAsl POJIb.

94 | Ilpaktuueckas pabota Ne 4. Penienue sKkcriepuMeHTAIBHBIX 33]1a4 110
TeMe «A30TCoJIepKaIIe OPTaHHIECKUE COCTUHEHUS)

95 | Ilpaktuueckas pabora Ne 5. Pemienue skcriepruMeHTaIbHBIX 3a/1a4 110
teme «Pacro3HaHue pe3ynbTaToB»

96 | KonrposabHas pabora o reMe "A30TcoaepKaline OpraHnuecKue
COEJIMHEHUS "

97 | OcHOBHBIE TOHATHS XUMUHU BRICOKOMOJIEKYJIIPHBIX COSTUHEHHH 1
METOJIOB UX CHHTE3a — IOJIMMEPU3AIINS 1 MTOJUKOHICHCAITHSI.

98 | [lmactmaccel. YTunm3anus U nepepaboTKa MIacTuka

99 | DnacTromepsl: HaTypaldbHbIE CHHTETUYECKUE KayuyyKu. Pesuna




100 | BonokHa: pa3ym, HICKyCCTBEHHBIE, CHHTeTHYeCcKuE. [lomumMepsr 1
CHEMATBHOTO Ha3HAYCHUS

101 | ITpaktuueckas padora Ne 6. PemieHne skcriepuMeHTAIBHBIX 33/1a4 110 1
teme «Pacro3HaBaHue JIACTMACC M BOJIOKOHY

102 | O600mIeHNE ¥ CUCTEMATU3AIKS U3YICHHOTO0 MaTepraja 1o TeMe 1
"BbICOKOMOIEKYJIIpHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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