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NHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Penepauun», TpeOOBaHUNH K pe3yibTaTaM
OCBOEHHUS (enepanbHO 00pa30BaTENbHOW MPOrpaMMbl CPEIHETO OOIIETO
oopazoBanusa  (®POII  COOQO), mpencraBinennsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npenojaBaHus  ydyeOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opraumsaiusax  Poccuiickon — @enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOrPAMMBI, 1 OCHOBHBIX MOJNIOKEHUN «CTpaTeruu pa3BUTHS
Bociutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypoOBHE YriyONEHHOTO M3y4YeHHUs 3aHMMaeT BaXKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBanus ywamuxcs 10-11 xmaccos.
N3yuyenune mnpeamera, peaquzyemMoe B YCIOBUAX AU(PGHEepeHIUPOBAHHOIO,
npoGuIbHOrO0 O00Yy4YeHHs, NPU3BAHO OOECIEeYUTh O00I1e00pa3oBaTENbHYI0 U
OOILIEKYNbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOJUMYIO IS
ajanTalyi UX K OBICTPO MEHSIOUIMMCS YCIOBUSIM KU3HHM B COIIMYME, a TaKXKe
JUIsE  TIPOJIOJDKEHUsS  OOydeHHs B OpraHu3alusx MpoecCHOHAIBHOTO
oOpa3oBaHUsA, B KOTOPBIX XWUMHS SBJISIETCS OJHOM U3 TMPUOPUTETHBIX
JTUCIUTUIHH.

B nporpamMMe mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpOOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBHUM C OCHOBOIIOJIATaIOIIUMHU
nosioxeHussMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIeH, COoAepKaHus,
pe3yNbTaToB OOy4eHHUS M TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETBCTBOM TOMY SIBIISIFOTCS CJIEAYIONIME BBIMOJIHIEMbIE MPOTPAMMOUN 10
XUMUU (PYHKITUU:

e HH(}OpPMAIMOHHO-METOANYECKAs, peanu3alis KOTOpoi obecreunBaeT
MOJIyYeHHUE TIPECTABICHUS O IENIAX, COACpPXKAHUHU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU
peIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas peaycMaTpUBaeT
OTIpeJIeIICHHE: MPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCIEIOBATEIILHOCTH
U3YyYeHHs y9eOHOTO MaTepuaia, KOJIMYECTBEHHBIX U KaUeCTBEHHBIX €T0
XapaKTePUCTHUK; TTOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATETHLHON OCHOBBI
KOHTPOJII U OLIEHKH O00pa30BaTENbHBIX JOCTHKEHUNA O0Yydarolmuxcs B
pamMKax HTOTOBOM arTecTanuu B (pOopMe €IUHOr0 ToCyIapCTBEHHOIO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHaBJIMBAET MHBAPUAHTHOE MPEAMETHOE COAEPKAHUE, 00SI3aTEIbHOE
JUTSET M3YYCHHsI B paMKaxX OTACNIBHBIX Tpoduiield, mpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpUPOBAHHE €ro IO KiaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHHUSIM/pa3ieiaM Kypca;

e HaéT MpUMEpPHOE pacrpeaeseHre y4eOHOro BpeMeHH, PEKOMEHYEMOTro
JUISL UBYYEHUST OTACIBHBIX TEM;

e Mpe/UIaracT MPUMEPHYIO IOCICAOBATENBHOCTD HM3YYCHHSI Y4eOHOrO
Marepuala ¢ y4ETOM JIOTUKHU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3EH;

e JAaET METOAMYECKYI0 MHTEpIpPETalMI0 Lelell M 3aJad  HM3ydyeHus
npeaMera Ha o yriayOJNEHHOM YpPOBHE C  YU4E€TOM  COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME  CpeaHero  oOlmero  oOpa3oBaHus,



CollepKaTeIbHOM  XapaKTepUCTUKUA  IUIAHUPYEMBIX  pe3yJIbTaTOB
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOW MPOrpamMMBbl CPEIHETr0 OOIIEro
0o0pa3oBaHus (JTUYHOCTHBIX, METAIPEAMETHBIX, MPEIMETHBIX), a TAKXKE
C Y4Y€TOM OCHOBHBIX BHUJOB Y4e€OHO-ITO3HABATEIbHBIX JEHCTBUUI
o0Oy4aromierocsi o OCBOEHUIO COAECPKaHUS MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOrpamMMe MO XUMUU MPEeTyCMOTpPEHA
MIPEEMCTBEHHOCTh C OOYYEHHEM XUMUUM Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus. 3a mpenelaMH YCTAaHOBJIECHHOW MPOTpaMMOM MO XUMUU
00s3aTeNbHONM  (MHBAPUAHTHOM) COCTABIISIOUIEH  coAep)aHUs  y4eOHOro
npenMera  «XuUMHUS» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHaTHBHOM
COCTaBIIAIOIIECH, KOTOpas JIOJDKHA  OMNpEeAeNsTbcsl B COOTBETCTBUU  C
HaAIpaBJIEHUEM KOHKPETHOTO MPOQuiIsi 00ydeHHUs.

B cootBeTcTBHM ¢ KOHuenTyanbHbIMH nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOr0 M YIUIYOJIEHHOTO YpOBHEW B CHUCTEME
muddepeHupoBaHHOTO 00yYEHUs Ha YPOBHE CpEJHEro 0o0Iero oopa3oBaHMs
XMUMHSI Ha YpOBHE YINIYOJIEHHOTO W3Yy4Y€HHUs HalpaBieH Ha peaJu3aluio
NPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM TOJYYEHUS XUMHUYECKOTO
oOpa3oBaHHsA B pPaMKax HU3Y4YEHHs CIEIUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIUIUIMH B BYy3aX W OpraHu3amusax  CpPeaHEro
npodeccruoHaibHOr0 00pa3oBaHus. B 93Toil CcBA3M H3ydeHHE TIpeIMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha pacUIMpeHHe U yriyoieHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKU OOYYAIOMIMXCS, BHIOpABIINX
onpenenéHHbpli  mpoduiib  00yueHHs, B TOM YHCIE€ C TEpPCHEeKTUBOU
MOCIIEYIONIET0 TOJYyYeHUS XUMHUYECKOro O0Opa3oBaHHs B OpraHU3alUgX
npodeccronaabHOoro oopaszoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k mnaHupyeMbIM pe3ysibTaTaM OCBOCHHS (efepalibHOi 00pa3oBaTeIbHON
IpOrpaMMbl CpelHEro oOIero oOpa3oBaHHs H3y4YeHUE MpeaMera «XHUMH»
OPHUEHTUPOBAHO TaKKe€ Ha pEIIeHHWEe 3a/lad BOCIHUTAHUS U COIMAIBHOTO
pa3BuTHsA OOydJarommuxcs, Ha (GOPMUPOBAHHE Y HUX OOIICHHTEIUICKTYaIbHBIX
YMEHUH, YMEHHI pallMOHAIM3AlNK y4eOHOTro Tpyaa U 0000MIEHHBIX CIIOCOOOB
NESTENBHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocraBnsronumMu — nipeaMera  «XUMHUS» HAa  YpOBHE  YIIIyOJIEHHOTO
U3YUEHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranundeckas XxuMus» u «Oo1mast
U HeopraHuyeckas xumus». llpu omnpeneneHud MNOIXOIOB K OTOOpY U
CTPYKTYpHOW OpPTraHHU3allii COAEPKaHUS 3TUX KYpCOB B MPOrpamMMe MO XUMUHU
3a ocHOBY mpuHATH noyoxkeHus GI'OC COO o pazmmuusx 0a3oBOro
yr1yOIE€HHOTO YPOBHEW M3YUEHHUS MTpeIMeETa.

OcHoBy copepxxanusi KypcoB «OpraHuueckas xuMmus» u «OOmas u
HEOpPraHU4YecKas XHMUsSD» COCTaBISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HUs IIPEAMETA. JTa CUCTEMA
3HAHMM TOJIy4aeT OINpPEAEIEHHOE TEOPETHYECKOE JIONMOJHEHHE, MO3BOJISIOIIEE
OCO3HAHHO OCBOHWTH CYIIECTBEHHO OONbIIHil 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOn€HHOM YpOBHE HM3Y4YeHHsS TpeaMmera obecreueHa
BO3MOXXHOCTh 3HAUWTEIHLHOTO YBEIWYCHHS O0BbEMAa 3HAHWA O XHMHYECKHUX
AJIEMEHTaxX U CBOMCTBAX X COCAMHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
MPEACTaBICHUNA O CTPOCHHUU BEIIECTBA, XUMHUECKOM CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHMsSI pPEaKlMil, paccMaTpPUBAEMbIX C TOUYKHA 3PEHUS XUMHUUYECKOU
KUHETUKM W TEPMOJUHAMUKH. M3yueHwe mepuoANYEeCKOro 3akoHa U
[lepuognyeckoit  cUCTEMBbl  XMMHUYECKMX  JJIEMEHTOB  Oa3upyercsd  Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMYECKUX MPEACTABICHUSAX O CTPOCHHHM aToMa.
Xumudeckasi CBsi3b OOBICHSIETCA C TOUYKU 3PEHUSI PHEPreTUUYECKUX U3MEHEHUH



npu €€ 00pa30BaHUU U Pa3PYIICHUH, a TAKKE C TOUKU 3PCHUS MEXaHU3MOB €€
oOpazoBaHus. M3ydyeHue THUMNOB peakiuil TOMOJHIETCS (QOPMHUPOBAHUEM
MpEACTaBICHUN 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOIU3E PacIiaBOB
U PacTBOpPOB BeELIECTB. B Kypce OpraHMyecKod XUMHUHM IPU PACCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COCIMHEHUN yaemnseTrcss 0co00e BHUMaHUE
BOIlpocaM 00 DJJEKTPOHHBIX 3(P(deKTax, O B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEAKIIHI.

Ocoboe 3HaueHHE UMEET TO, UYTO Ha COJEpKaHUE KYpCOB XUMHHU
yrayOJIEHHOTO YPOBHS HW3Y4YeHMs ISl KJIACCOB OMpeAeiaEHHOTo Mpoduis
(rmaBHBIM 00pa30M Ha WX CTPYKTYpY M XapakTep JOMOJHEHUW K oOuien
CUCTEME MPEIMETHBIX 3HAHUM) OKA3bIBAIOT BIMSHUE CMEXKHbIC TIpeAMEThI. Tak,
HarpuMep, B COJACPKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(U3UYECKOTO
npoduist 60JIbIIOE 3HAYCHUE OYIYyT UMETh JIEMEHThl yUeOHOr0 MaTepHaa 1o
obOmeit xumuu. Ilpu u3yueHuun mnpeaMera B JaHHOM cllydae akieHT Oyner
clenaH Ha OOIIHOCTh METOJIOB TO3HaHMs, OOIIHOCTh 3aKOHOB U TEOpUU B
XUMUU U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsE TeOpHsl (MOJICKYJIIpHasi TEOpHUs B
¢bu3uKe), 3aKOHBI COXpPAHEHUS] MAcChl U DHEPrUH, 3aKOHBI TEPMOJWHAMHUKH,
3JIEKTPOJIN3a, MPEICTABICHUS O CTPOCHUHU BEIIECTB U APYTOE.

B TO Xe Bpems B COJEpKaHMM TMpEIAMETa [Js KIACCOB XUMHUKO-
Ouosiorudaeckoro npodusis 60IBIUN YASTbHBIN Bec OyJeT UMETh OpraHuyecKas
xuMuss. B 3TOM ciaydae TpemocTaBiIsieTCSs BO3MOXKHOCTH JjIsi  Oosee
OOCTOSITENIBHOTO  PAaCCMOTPEHHS] XUMHUYECKOM OpraHu3alMh KJIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIUIbI, OEJIKH, YIIEBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX IpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB CIIYKAaT OCHOBOM ISl U3Yy4YEHUS
CYLITHOCTH MpoIecCcOB (POTOCUHTE3A, IbIXaHHUs], UILEBAPEHUS.

B mnnane QopmupoBaHHs OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJOB IO3HAHMUS U OIBITA NPAKTUYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHUN HW3Y4YEHHUE TMpeaAMeTa «XHUMHUs» Ha YriyOoJEHHOM YpOBHE
OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
COCTaB  TpeAMETHbIX  obmactelt  «EcTecTBeHHO-HayudHbIE  MPEAMETHI»,
«MatemaTtuka u uHpopMaTtuka» u «PycCKuil S3bIK U JTUTEPATYPa».

[Tpu m3ydyenun ydeOHOTO mpenMera «XUMHs» Ha YTIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeii  IEPBOCTCIICHHOM  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE OCHOB HAayKM XHMHH KakK O0OJIaCTH  COBPEMEHHOI'O
€CTECTBO3HAHUSI, ITPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA MW OJHOIO U3
KOMIIOHEHTOB MHUPOBOHM KyJbTYyphl. PemieHue 3Tol 3agaun Ha yriayOJE€HHOM
YPOBHE M3YYEHHS MTPEIAMETA MPEAIIOIAracT peaIn3alMI0 TAKUX LEJIeH, KaK:

e (opmupoBaHHe TpENCTABICHUN: O MaTepUAIBLHOM E€IWHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIIEHUW NPUPOABI, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAyK M €€ BeAyllel poiu B
o0ecreueHn YCTOMYMBOTO pA3BUTHS UYEJIOBEYECTBA: B PEHICHUHU
MpoOIEM IKOJOTHUECKON, IHEPIETUUECKON M MUIIEBONH 0€301acHOCTH,
B Pa3BUTHUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pUaIOB, HOBBIX
HWCTOYHHUKOB SHEpIuH, B obecrieueHN PalOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHMM MHUPOBO33pPEHUS] U OOIIEeH
KyJbTypbl UYEJOBEKa, a TakXkKe JKOJOTMYEeCKH OO0OCHOBAHHOIO
OTHOIIEHHUS K CBOEMY 3I0POBBIO U IPUPOJTHOM CpELE;



OCBOCHUE CHUCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISAIOLET €CTECTBEHHO-HAy4YHOU KapTUHBI MHpa:
dbyHIaMEHTaIbHbIX MMOHATHH, 3aKOHOB U TEOPUM XUMUU, COBPEMEHHBIX
NPEJCTABICHUA O CTPOEHUH BEIIECTBA HA PA3HBIX YPOBHAX — ATOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJICKYJISIPHOM, O TE€PMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XMMHUYECKUX PEAKIU, O
XUMUYECKOM paBHOBECHHU, PacTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y  oOydaromuUXcs  OCO3HAHHOTO  MOHHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUUYECKUX 3HAHUU 11 OOBSICHEHUS
KITFOUEBBIX HJICH W MpOoOJeM COBPEMEHHOM XUMUH, JJIsi OOBICHEHUS U
NPOTHO3UPOBAHUSA  SIBJICHUW, MMEIOUIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHus NpoOJeM, CBSA3aHHBIX C XUMUEH,
IIPOTHO3UPOBAHUSA, aHaivM3a MU OLEHKU C IO3ULHUH DKOJIOTMYECKOU
0e30MacHOCTH  TOCHEJACTBUM  OBITOBOM M NPOM3BOJICTBEHHOMU
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM,
UCIIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;

yrayOjaeHue TMpeACTaBICHUM O HAydHbIX METOJlax MO3HaHUA,
HEOOXOAUMBIX JJIsI TIPUOOPETEHHUS] YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB U OOBSICHEHUS] XUMHUYECKUX SIBJICHUU, UMCIOIIMX MECTO B
NPUPOJIE, B MPAKTUUECKOMN JESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B nnane peanmuzanuu nepBOOYEpPEAHBIX BOCHMUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIUH 1EJIOCTHOM CUCTEMBI cpeHero olmero o0pa3oBaHus NpU U3YUCHUH
npenMera «XUMHUS» Ha yriayOJE€HHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCTIUTaHUE YOEKAEHHOCTH B IMO3HABAEMOCTH SIBICHUW TNPUPOIHI,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHUSCKUX U
NPUKIIATHBIX UCCIIECAOBAHUN B XUMHH, (OPMUPOBAHUE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CAMOBOCIHTAHMIO HAa  OCHOBE  YCBOCHWSI
00IIIeUeTIOBEYCCKUX IIEHHOCTEH;

pa3BUTHE  IIO3HABATEIbHBIX HHTEPECOB, HWHTCIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcsi, (GopMUpPOBaHHE y HHUX
CO3HATEJIIBHOTO OTHOMICHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHON mpodeccHoHambHON U
OOIIIECTBEHHOM NEeITebHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMHupOBaHUE YMEHUN W HABBIKOB Pa3yMHOTO MPUPOJIOTIOIB30BAHUS,
pa3BUTHE  JKOJIOTHUYECKOW  KYJIBbTYphl, MNPUOOpPETEHUE  OMbITA
0O0IIECTBEHHO-TIONE3HON IKOIOTHIECKOU eI TeTLHOCTH.

OOmiee uMcio YacoB, MPEAYCMOTPEHHBIX [JJIi MW3YYEHUS XUMUHM Ha
yrayOJIeHHOM YpOBHE CpenHero obmero oopazoBanus, coctabiset 340 gacos:
B 10 kxmacce — 170 gyacoB (5 vacoB B Hemento), B 11 kmacce — 170 4gacoB (5
4acoB B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBBI OPraHMYECKON XUMMH.

IIpenmer u 3HaYeHWE OPraHUYECKOW XUMWH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
cocTOsiHUA. BaneHTHble BO3MOKHOCTH aToMa yriepoja. XuMu4ecKkas CBs3b B
OpraHUYeCcKUX COCAMHEHHSX. THUINbl TUOPUIM3AIMM AaTOMHBIX OpOUTaseH
yriaepoaa. MexaHuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U T-
cBsa3u. OnuHapHasi, [BOMHAs M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuueckux BemiecTB. lloHaTne o CBOOOJHOM paauKae,
Hykjeoduse u anekTpodure.

Teopust cTpoeHusi opraHudeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHbBIEC TPEACTABICHUS O CTPYKTYpe MOJIEKYJ. 3HadeHHEe TEOpUu
CTPOEHUSI OpPraHWYECKUX COEINMHEHHH. MOJEKyIIpHbIE U CTPYKTYpHBIC
dopmynbl.  CtpykTypHble (GOpMYNbl  pa3iMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpali€HHas, ckenetHas. WM3omepus. Buabl wu3oMepum: CTpYKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYecKUX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P DEKTHI).

[IpencraBnenue o kiaccuPuKalMyd OpraHudeckux BemlecTB. [loHsTHE O
(byHKIIMOHAIBHON rpyIIIe. ["'omonorus. I'omonornueckue PAIBI.
CucremaTtuyeckass HomeHkiaTtypa opranudeckux coeaunenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIIEH.

OcobOeHHoCcTH U KIaccuUKaIMs OpraHuYecKuX peakiuii. OKUCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPIraHUYECKOW XUMHUH.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUMN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHWYEeCKHUX BEIIECTB W MaTepualaMy Ha HX
OCHOBE, OMbITHI IO MNPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBnenue, oOyriaMBaHWE W TOpPEHHUE), KOHCTPYUPOBAHUE MOJEIECH MOJIEKYI
OpraHUYECKUX BEILECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonorudeckuii psij ankaHoB, oOmas Gpopmyia, HOMEHKIATypa
U A30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp>-rubpuaM3anus aTOMHBIX OpOMTANEl yriuepoma, G-CBsi3b. (DHU3MYECKHE
CBOWCTBA AJIKAHOB.

XVMMHUYECKHE CBOMICTBA aJKAaHOB: PEAKLUUU 3aMELICHUS, W30MEpHU3ALNH,
JNETUAPUPOBAHMS, LIMKIN3AINH, MUPOJIN3a, KPEKUHTa, ropenus. [IpeacraBnenue
0 MEXaHU3ME PEaKIMi paJuKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUsI U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmas  ¢opmyna, HOMEHKIATypa H  H30MEpHS.
OcoOEHHOCTH CTPOEHHA M XUMHYECKHMX CBOMCTB MalbIX (LMKJIONPOIAH,
HUKIOOyTaH) UM OOBIYHBIX (LIUKJIONEHTAaH, I[MKJIOT€KCaH) IUKIOATKaHOB.
CriocoObl OJTy4YeHHs M IPUMEHEHHUE LIUKIJIOATKAHOB.

Ankensl. ['oMonoruueckuid  psii  ajnkeHoB, oOmas  gopmyrna,
HOMEHKJIaTypa. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII
QJIKEHOB, Sp“-rUOpuAu3alys aTOMHBIX OpOuWTaneil yriepona, G- U T-CBA3M.
CtpykTypHas M reoMmeTpuyeckas (LHC-TpaHC-) wu3zoMepus. Pusznueckue



CBOMCTBA aJKEHOB. XHMHMYECKUE CBOWCTBA: pPEAKUUU IPUCOCIUHECHUS,
3aMEILIECHUS B 0-TIOJIOKEHUE MPU IBOMHOM CBSI3H, MTOIUMEPU3ALINU U OKUCIICHUS.
IIpaBuiio MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha JABOMHYKO CBS3b.
Cnoco0bl MOTy4eHUs! ¥ IPUMEHEHHUE aJIKEHOB.

AJKaJMEHBI. Knaccuduxanus aJKaJNeHOB (comnpspkE€HHBIE,
W30JIMPOBaHHbIE, KymYauposanuvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKHX CBOWMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHmue.
[Tonmumepuzanus conpspkEHHBIX qUeHOB. CHOCOOBI MOMYyYEeHUS U MPUMEHEHUE
AJIKAIUEHOB.

Ankunel.  ['omonormyeckuii  psij  ajdkuHOB, oOmas  ¢opmyra,
HOMEHKJIaTypa M H30MEpUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT ~ QJIKHHOB, SP-THOpUAM3alMsl aTOMHBIX OpOuTanedt yriepoja.
du3nuecKkue  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  PEaKUHUU
NPUCOCIUHEHUS, IUMEPHU3AIMA W TpUMEpU3aluu, OKucieHus. KucioTHbie
CBOIWCTBAa AQJIKNHOB, MMEIOLIUX KOHIUEBYIO TpPOMHYI CBA3b. KauecTBEHHbIE
peaKIuu Ha TPOUHYIO CBA3b. CIIOCOOBI MOYyYEHUS ¥ MPUMEHEHNE aJIKMHOB.

ApoMaTHYEeCKuEe YIriIeBOJAOPOAbl (apeHbl). ['OMOJIOTHYECKU psifi apEHOB,
obmast  ¢gopMmyrna, HOMEHKIATypa ©  H30MEpHUsA.  OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKyJbl OeH3oiia. Du3nueckue CBOMCTBA
apeHoB. XMMHUUYECKHE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJIEBOJOPOHOM paJIUKaje, peakiuu MPUCOSIUHEHUS,
OKHCJIEHHEe romoiyioroB OeH3ona. [lpencraBienne 00 OpUEHTUPYIOLIEM
JIEUCTBUU 3aMecTHTelled B OCEH30JIbHOM KOJIbIIE Ha TpPHUMEpEe alKWIbHBIX
paanKaioB, KapOOKCWIHHOU, THIPOKCHIIBHOMW, aMUHO- U HUTPOTPYMIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTM XMMHUYECKHUX CBOWCTB crtupoia. [lomumepuzanus
ctuposa. CrocoObl MOTyYeHUs! U TPUMEHEHUE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Ipuponusiti ra3. IlomytHeie HedTsaHsle Ta3bel. Hedtsr u e
npoucxoxaeHue. KaMeHHbI yroib ¥ NpOAyKTHl ero nepepabotku. CrocoObl
nepepaboTku HedTU: MEePEroHKa, KPEKUHT (TEPMUUYECKHM, KAaTAIUTHYECKHL),
pudopmunr, nmposnm3. lIpoaykTel mepepaboTku HedTH, MX NpPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOAOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOAHBIX YIIE€BOJA0OPOIOB. Peakunu
3aMEIIECHUsI Tajlof€Ha Ha TUAPOKCOTPYIY, HUTPOrPYyIIly, LHAHOTIPYMIY,
aMuHOrpyImy. JledcTBUE Ha TajJOreHIPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO
pactBopa wWENoun. B3auMoaencTBre TUrajJloreHaJIKaHOB C MAarHUEM U LIUHKOM.
[loraTHE O  METALIOOPTaHMYECKUX  coeAuHeHusx.  Vcmosb3oBaHue
TaJIOTCHIPON3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TPU CHHTE3E
OPraHUYEeCKUX BEILECTB.

DKCIEpUMEHTAJIbHbIE METOAbl M3Y4YEHUs BEUIECTB M WX MPEBPAILCHHI:
u3ydeHne  (PU3MYECKUX  CBOWCTB  YIVIEBOJOPOJOB  (PacTBOPHUMOCTH),
KaueCTBEHHBIX PEAKIMI YIJIeBOAOPOJAOB PA3IMUHBIX KJIacCOB (00€CIBEUHBAHUE
OpOMHOW WJIM MOTHOW BOJBI, PACTBOpPA MEPMaHTaHaTa Kajus, B3aMMOJICHCTBUE
alleTWJICHa C aMMHadyHbIM pacTBOpoM okcuaa cepedpa(l)), KadecTBEeHHOE
oOHapyXeHHe yriepoja U BOJAOPOJa B OPraHMYECKUX BEHIECTBAX, MOIYUYEHUE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, O3HaKOMJIEHHE C KoJulekuusimu «HepTo» u
«Yroap», ¢ oOpa3naMu IJIacTMAcC, Kay4yyKOB U PE3UHBI, MOJICTUPOBAHUE
MOJIEKYJI YIJIEBOJOPOIOB U FaJOT€HIPOU3BOAHBIX YIIE€BOJAOPOIOB.

Kucsiopoaconep:xkammue opranndeckKue coeIuHeHHU.

[Ipenenbubie ogHOaTOMHBIE cHUPThL. CTpoeHHe MOJIeKysl (Ha mpumepe
MeTaHoJla W 3TaHoya). ['omonmoruueckuii psan, odmas dopmyna, U30Mepus,



HOMEHKJIaTypa U kiaccudukanus. Dusznyeckue CBOICTBA MpeAeTbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOJOpOIHBIE CBA3U MEXKIAY MOJIEKYJIaMHU CIUPTOB.
XUMHUYECKHE CBOMCTBA: PEAaKUUM 3aMEUICHUs], AETuApaTaldH, OKHUCJICHHS,
B3aUMOJICHCTBUE C OPraHMYECKMMH W  HEOPraHWYECKMMHM  KHUCIOTaMH.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA H
METaHoJIa Ha opraHu3M 4eyoBeka. CrnocoObl NONy4yeHUs W OPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3dgupsl, HOMeHKIaTypa U u3omepus. Oco6eHHOCTH (HUZUIECKUX
Y XUMUYECKUX CBOMUCTB.

MHOroaroMHbl€ CHUPTHI — ITUICHIJIMKOIb W TIHIEPUH. PU3UYECKUE U
XUMHUYECKHE  CBOMCTBA:  pE€aKUUMU  3aMEIICHUs, B3aUMOJAECHUCTBUE  C
OpPraHM4YeCKUMU W HEOPraHUYECKUMHU KHUCJIOTaMM, KAYECTBEHHAsl pEaklsl Ha
MHOrOaTOMHbIE  cnupThl.  lIpeacraBieHne O  MEXaHU3ME  peakUUi
HykjeopunbHOoro 3amenieHus. llefictBue Ha opraHusm uesnoBeka. CriocoObl
MOJIyYEeHUS] U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoeHUE MOJICKYJIbl, B3aMMHOE BJIMSHUE THAPOKCOTPYIINBI U
O0en3oapHOTO simpa. dusznueckue cBoiictBa PeHosa. OCOOEHHOCTH XUMHYECKUX
cBoiictB (penosa. KadyectBeHHole peakuuu Ha ¢eHosn. ToxkcuuHOCTh (heHoa.
Crnioco0s1 nosrydeHust 1 mpuMeHeHue ¢penosna. GenondopmanbaeruaHas CMoJa.

KapOoHunbHble COENMHEHUS — albJETUIbl U KETOHBlL. DJEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymmbl. ['OMOJOTHYECKHE Psabl aldbJACTHIOB U
KETOHOB, 0011as ¢popMyIa, U30Mepusi U HOMEHKIaTypa. du3ndyeckue CBOMCTBA
anbJAETHIOB MU KETOHOB. XMMHUYECKHE CBOMCTBA aJbJETUIOB U KETOHOB:
peakiuu npucoenrHeHuss. OKUCIEHUE albIeru0B, KaUeCTBEHHbIE PEAKIUN Ha
anpaeruapl. CrocoObl MOJy4eHUs U MPUMEHEHUE albJAeTUI0B U KETOHOB.

OnHOOCHOBHBIE —TpeeiabHble KapOOHOBBIE KHUCIOTHL. OcoOeHHOCTH
CTpOEHHUSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3omMepuss W HOMEHKIATypa.
®duznyeckue CBONCTBA OJHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHCIOT.
Bogoponnbie cBA3M MEXAy MOJIEKYJaMU KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOICTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUS dTEPUPUKALINH, PEAKIIUU C yYACTUEM
yIIA€BOJAOPOIHOTO panukana. OCOOEHHOCTH CBOMCTB MYypPaBbUHOW KHCJIOTHI.

[loHaTHEe O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENPEACIIbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCITIOT,

THUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NMAJbMUTHHOBAS, OJICUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIOTHI.
Crioco0bl IONTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorudyeckuit psia, obmas Gopmyia, U30Mepus U
HOMEHKJIaTypa. Ousznueckne U XMMHYECKUE CBOMCTBA: TUAPOJN3 B KUCIOW H
IIEJIOYHOM CpeIe.

Kupsl. Ctpoenue, puznyeckre 1 XUMUYECKUE CBONCTBA KUPOB: TUIPOJIU3
B KHCJIOW M TenouHoi cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COISpIKAIINX
OCTAaTKW HEMPEIeNbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

Mpbu14 KaK COJI BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mas xapakTepucTuka yrieBojoB. Knaccudukamus yrieBogoB (MOHO-,
Iu- W nonucaxapuibl). MoHocaxapuabl: TIIOKO3a, (PYKTO3a, Trajakrosa,
pubo3a, ne3zokcupubo3za. Ou3nUecKre CBONCTBA M HAXOXKIEHUE B MPUPOJE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUH C Y4YaCTHEM
CIUPTOBBIX M QNbACTHAHOW TPYMIN, CIUPTOBOE U MOJOYHOKHUCIOE OPOKEHHUE.
[IpumeHeHue TrIIOKO3bI, €€ 3HAYCHUE B KU3HEACSITEIBLHOCTH OpraHu3Ma.
Jlucaxapunpl: caxapo3a, MajbTO3a M Jakro3a. BoccranaBiuBaromme u



HEBOCCTAaHABIUBAIONIME TUcaxapuisl. ['unponus aucaxapuaoB. Haxoxnenue B
npupojie u npumeHenue. llomucaxapuapl: Kpaxmall, TJIUKOTEH U IIEJUTI0JIO03A.
CrpoeHne MakpoMOJEKYJ Kpaxmania, TJIMKOTeHa U IeJUTI0NI03bl. Duzndeckue
CBOMCTBa Kpaxmaja M LEJUI0JIO3bl. XUMHYECKHE CBOMCTBA Kpaxmala:
TUAPOIN3, KadeCTBEHHAs peakius ¢ HOJ0M. XHUMHUYECKHE CBONCTBa
LEJUTIONO3bl:  THUAPOIU3, TnojydeHue »ddupoB 1nemwnonossl. [lonstue 006
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB M WX IMPEBpallCHUM:
PacTBOPUMOCTb Pa3JIMYHBIX CIHPTOB B BOJE, B3aMMOJICHCTBUE HTaHOJIA C
HAaTPUEM, OKHCJICHHUE DTHJIOBOTO CIHPTa B albJACTHJ Ha PacKaIEHHON MeETHOM
IIPOBOJIOKE, OKHCJIEHHWE H3TWJIOBOTO CIUPTAa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAUYECTBCHHBIC PEaKIIMU Ha aJIbJIETUJIbI (C
ruapokcuaom auammuHcepebpa(l) wu  rumpoxcumom wmemu(Il)), peaxuus
mmnepuHa ¢ rugpokcugom  meau(ll), xumuyeckwe CcBOMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICUCTBHE pPacTBOpa TUIFOKO3bI C THIAPOKCHIOM
menu(Il), B3anmoneicTBUe Kpaxmaia ¢ MOJIOM, PElIEHUE IKCICPUMEHTAIBHBIX
3agad no TemaM «CrupTtel U (eHomnb», «KapOboHoBbie kuciaoTsl. CioKHBIC
a3(UpbI».

A30Tcojep:Kalniue opraHudecKue coeIMHeHus.

AMHHBI — OpraHMYecKHe TMPOU3BOJHBIC aMmHuaka. Kiaccudukaius
aMUHOB: anudaTuyeckue W apoMaTUYeCKue; TIEePBUYHBIC, BTOPUYHBIE U
TpeTudHbie. CTpoeHHE MOJIeKyJ, obmas Gopmysia, H30Mepusi, HOMEHKJIATypa 1
dbu3uveckue CBONCTBA. XHWMHUYECKOE CBOWCTBA alU(PaTHYECKUX aMHUHOB:
OCHOBHBIE€ CBOWCTBa, AJIKWJIUPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX aMUHOB C
a30TUCTON KuciaoTod. Con aJIKMIIaMMOHUSI.

AHWIMH — MNOpeACTaBUTEIhL aMHUHOB apomaruueckoro psma. CrtpoeHue
aHWIWHA. B3auMHOe BIWsSHUE TpyHI aToOMOB B MOJIEKYyJie aHUJIMHA.
Oco0eHHOCTH XHMHYECKUX CBOWCTB aHWJIMHA. KadecTBEHHBIE peakIuu Ha
aanauH. CrnocoObl MOJydYeHHs W TpPUMEHEHHE alu(aTHIeCKUX aMHHOB.
[TomyueHnne aHmIMHA U3 HUTPOOEH30JIa.

AmuHokuciaoTel. HoMenkiatypa u uzomepus. OTaenbHble IPeCTaBUTEIN
0-aMHHOKMCIIOT: TJHIMH, ajaHuH. Ousndyeckue CBOHCTBA aMHHOKMCIIOT.
XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX OpPraHUuYECKHUX
COCMHEHUN, peaklus ITOJUKOHJICHCAIMHU, OOpa3oBaHWE NENTHIHONW CBS3H.
buonornueckoe 3HaueHre aMMHOKUCIOT. CUHTE3 U TUIPOJIN3 TIETITU/IOB.

benku kak npupojaHbie moauMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa OenKoB. XMMHUECKHE CBOHCTBA OCJKOB: THAPOJW3, JACHATypaIlus,
Ka4eCTBECHHBIC PEAKIINHU Ha OCIIKH.

DKCIepUMEHTAIbHbIE METOJbl HM3yYEeHHUS BEIIECTB M HUX MPEBPAILICHUM:
pacTBOpeHHE OEIKOB B BOJE, JICHATypalysl OEJKOB MPU HAarpeBaHUU, I[BETHHIC
peakiuy Ha OeNKu, pelieHue OJKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTconepkamue — OopraHuyeckde  coeauHeHus» W «PacmosHaBaHue
OPraHUYECKUX COCTMHEHU .

BbicokoMoJieKyJISIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHSATHS XMMHHU  BBICOKOMOJIEKYJISIPHBIX  COEIWHCHUM:
MOHOMED, TMOJUMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJIMMEpPU3ALINHU, CPEIHSI
MoJiekyJsipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJISIPHBIX
COCIMHEHUMN — TOJTUMEPH3aIIUs U TIOJTUKOHICHCAIIHS.

[Tonumepnsie matepuansl. [lmactmacchl (MOTUATUIICH, MOJUMPOITHIICH,
MOJTUBUHUIXJIOPHU, TOJUCTUPOJI, TOJIUMETHIMETAKpUIAT, IOJIMKapOOHATHI,
noNMATHIICHTepepTanaT). Y THiIN3alus U nepepadboTka MmiacTHkKa.



DnacToMephl:  HAaTypaJbHBIH  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTtypanbHble (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BuCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CHEIHUATIEHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AJIEKTPOIPOBOIAIIME TIOJUMEPBI, OMOpa3iaraeMble TIOJIUMEPHI).

OKCTIepUMEHTAIbHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX TMPEBpaICHUMN:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, Kay4yKoB, PpEIICHHWE OSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Pacro3HaBaHue TIACTMACC M BOJIOKOHY.

PacuétHnle 3agaun.

Haxoxnenue MoneKyasipHOW (HOpPMYJIbI OPTaHHYECKOTO0 COSAMHCHHS TIO0
MAacCOBBIM JIOJIIM JJICMEHTOB, BXOJSAIIUX B €ro COCTaB, HAaXOXJCHUE
MOJICKYJISIDHOM (hOpPMYJIBI OPraHUYECKOTO0 COEIUHEHMs] Mo Macce (00bEMYy)
OPOJYKTOB CrOpaHHsi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMi W/WIIM MCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOW (OPMYIIBI
OpPraHUYECKOr0 BEIISCTBA Ha OCHOBE €r0 XMMHYECKUX CBOMCTB MJIU CITOCOOOB
NOJIYYCHHUS, ONpEICICHUE JOIU BBIXOJIa MPOJIYKTA PEAKIUU OT TCOPETUUYCCKU
BO3MOYXHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanmuzammst MEXNpPEIMETHBIX CBS3€d TNpPU HM3YYCHHH OPraHUYCCKOH
xumu B 10 Krmacce ocymiecTBISIETCSl 4epe3 MCIOJb30BaHHE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSATUN, TaK M TOHSITHH, MPUHATHIX B OTAEIbHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBbIE TMOHSATHUS: SBJICHUE, Hay4YHbIA (akT,
TUMo0Te3a, TEOpHs, 3aKOH, aHalIM3, CUHTE3, Kiaccudukainus, HaOIroAeHHe,
U3MepeHune, IKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

dus3nka: Marepusi, aToM, OJJECKTPOH, MPOTOH, HEUTPOH, MOJICKYJa,
HSHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperatHoe COCTOSHHE
BEIIECTBA, (PM3MUECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHS,
Mmacca.

buonorus: kierka, opraHusM, 23KOcHUcTeMa, Owmocdepa, MeTaboIHM3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA U TreTepoTPOdHBINH TUIT MMUTAHKS, OpOXKEHNUE,
dboTocuHTE3, IBIXaHWE, OCNKHU, YIJIEBOJIbI, >KUAPBI, HYKICHMHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbie NCKOMIaEMbIE, TOTLITUBO.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMUA

TeopeTnveckne OCHOBbI XUMHUMU.

Atom. CocTtaB aTrOMHBIX sAEp. XHMUYECKHWA dSJIeMEHT. HM30Tomsl.
CrtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC YHCIIa. DHEPTETUUECKUE
YpPOBHU U TOAYPOBHH. ATOMHBbIe opOuTanu. Krnaccudukauus XUMUYECKUX
AJIEMEHTOB (s-, p-, d-, f-anemenTsl). Pacnipenenenue 31eKTPOHOB MO aTOMHBIM
opOuTansiM. IJEKTPOHHbIE KOH(PUT'ypallMM aTOMOB 3JJIEMEHTOB IEPBOr0—
YETBEPTOTO MEPUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU, JJIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPUILIATEIILHOCTD.



[lepuonnueckunt 3akoH u llepuoamyeckas cucTeMa XUMHUYECKHUX
anementoB  J.M. MenneneeBa. CBsI3p  NEPUOAMYECKOTO  3aKOHA U
Ileppoanueckor CUCTEMBl XMMUYECKHUX J3JIEMEHTOB C COBPEMEHHON TEOpUEU
CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHS CBOMCTB XHMHUUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaam. 3HaueHue nepuoanudeckoro 3akona /.M. Menneneena.

XuUMHYECKasd CBs3b. BUIBI XMMHUUYECKOM CBS3U: KOBAJCHTHAs, WOHHAasi,
MeTajndyeckas. MexaHu3Mbl 00pa30oBaHUsI KOBaJIEHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-AKIIENTOPHBIA.  DHepruss W JauHa  CBiA3u.  [lomspHOCTS,
HaIMpaBJIE€HHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOW CBsI3U. KpaTHble CBS3H.
Bonopoanas cBa3b. MexMONEKyJISIpHbIE B3aUMOICHCTBUS.

BanenTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKMM CTpPOCHHEM (Ha TMpuUMepe
COEJIMHEHUM 3JIEMEHTOB BTOPOI0 MEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coeqUHEHUsIX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBaTesb,  JIMTAHJBl.  3HAY€HHWE  KOMILJIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOTO CTpPOCHUA. THIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o gucnepcHeix cucteMax. Micturueie pacTBopsl. [IpencraBnenue
0 KOJUIOMJHBIX pacTtBopax. CrocoObl BBIpaKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas J0JIs BEIIECTBA B PaCTBOpE, MOJISIpHAs KOHLIEHTpauus. HaceleHusie
Y HEHACBIIIEHHBIE PaCTBOPBI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccudukamums ©W  HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX NPEIACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYEeCKOM U
OpraHUYeCKOM XMUMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIlCHUs] HPHEPTUU TMPU XUMUYECKUX peaknusax. TemnoBeie 3G EKThI
XUMHUYECKUX peakiuii. TepMOXUMUYECKUE YPABHECHUA.

CkopocTh XMMHUUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakropoB. ['oMmoreHHsie U reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble ©W HeoOpaTHUMBbIE peakIuu. XHUMHUYECKOe paBHOBECHE.
Koncranra xumumueckoro paBHoBecus. DakToppl, BIMAIOIIKE HA IOJOKEHUE
XUMHUYECKOTO PABHOBECHS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnexTponuTuyeckas nuccoruaius. CHiIbHbIE W CIIa0ble SJIEKTPOJUTHI.
Crenens aucconuanuu. Cpena BOAHBIX PACTBOPOB: KUCIOTHAsl, HEUTpaIbHAas,
menoynas. Bopopoansiii mokazarens (pH) pactBopa. T'maponu3 coseit.
Peakuuu noHHoro ooOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipolecchl OKUCIEHUS U BOCCTAHOBIICHUS.
Baxueiinme OKMCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCNEPUMEHTANBHBIE METOAbl W3YyYEHUs BEIIECTB M HUX NPEBPALLCHUN:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTANIMYECKUX  PEHIETOK, MPOBEICHUE PpEAKIUAd HOHHOTO OOMeEHa,
ONPEAEIEHUE CPEABbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYECHHUE BIUSAHUSA
pa3UyYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEakIiuu U TMOJIOKECHHE
XUMHYECKOTO PAaBHOBECHS.

Heoprannueckasi xumusl.



[lTomoxxenne wHemetraiuioB B llepuomnueckon cucTeMe XUMHUUYECKUX
sanementoB J[.M. MenaeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUSI HEMETAUIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puznueckue U XMMHUYECKUE CBOMCTBA: pEaKIUM C
METaJJlaMd W HEMETAJUIlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | WMAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

INanorensr. Haxoxxaenue B mpupoje, CiocoObl moJiydeHus1, Gpuznueckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBoAOPOIBI. Baxuenmue
KHUCIIOPOJICOZIep)KAIlle  COeNMHEHUs1  rajoreHoB.  JlabopatopHele U
IPOMBIIIJIEHHBIE CITOCOOBI MOTyYeHHs TaIoreHoB. [I[puMeHeHune rajloreHoB U Uux
COCIMHCHUM.

Kucnopon, o30H. JlabopaTtopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kucioposia. Gu3nvecKue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOopoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mpupoje, CrocoObl MOJTydeHHs, (U3NYecKue u
xumuueckue cBoicTtBa. CepoBomopon, cyinbduasl. Oxcun cepoi(1V), oxcun
ceprl(VI). Cepuucras u cepHasi KHCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
cepHoil KucnoThl. [IpumeHenne cepbl U €€ coeTMHEHUH.

A3zor. HaxoxneHue B Npupojie, CHOCOOBI MOJy4deHus, (U3NYECKHe |
XUMHUYECKHEe CBOMCTBA. AMMUaK, HUTpuaAbL. OKCUIbl a30Ta. A30THCTas u
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHue a30Ta ¥ ero COeIMHeHU. A30THbIE YI00pEHUSI.

®ochop. Haxoxnenne B mpupoje, crocoObl MOMydeHUs, GU3NUECKHe U
xumudeckue cBorctBa. ®ochuast u Gochun. Oxcunsl docdopa, dhochopHas
kucnora u e€ conu. [Ipumenenue docdopa u ero coegunenuit. dochopubie
yI0OpeHus.

VYrinepon, HaxoXJaeHHWE B TpUpoje. AJUIOTPONHBIE MOIUGBUKAIIH.
dusnyeckue W XUMHYCCKHE CBOWCTBA IPOCTBIX BEILIECTB, 00pa3oBaHHBIX
yraeponoM. Okcup yraepona(ll), okeun yrnepona(IV), yronbHas kucinoTa U e€
coiii. AKTUBHPOBAHHBIN yroib, aacopouus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpuMeHeHHe MPOCTHIX BEIIECTB, OOPAa30BaHHBIX YTJIEPOIOM, U
€r0o COeINHEHUH.

Kpemnunii. Haxoxnenue B mpupoje, CrocoObl moydeHus, Gu3nieckue u
xumuyeckue cporctBa. Okcup kpeMuus(IV), kpeMHHeBass KUCIOTa, CUIMKATHI.
[Ipumenenue kpeMHUSI U €ro coequHeHuil. CTEKI0, €ro MOJyYeHHE, BHJbI
CTEKJIa.

[Tonoxenne wMetaiuioB B llepuognueckorr cucremMe  XMMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHS OJIEKTPOHHBIX OOOJIOYEK aTOMOB
MeTtauioB. O6mue Gpu3nuecKkre CBOMCTBA METaLIOB. [IpuMeHeHne MeTaioB B
ObITy 1 TexHuKe. CIIaBbl METaJIIOB.

DNEKTPOXUMUYECKUN pAll HanpspkeHud weTtawioB. OOmme crnocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MIAPOMETAJTYPIHsl,
anexkrpometamnyprusi. [lonsitue o xoppo3uu meramioB. CrnocoObl 3alIUTHI OT
KOppO3HH.

O6mas xapakrepuctuka metamioB [A-rpynmnel [lepuoanyeckoir cucTeMbl
XUMUYECKUX 73yeMeHTOB. Hatpuit u kanwmii: mnonyudenue, (uU3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHECHUE MTPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MetaiioB [IA-rpynnsl [lepuoandeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuidi W Kaiablui: moiydyeHue, (U3nYecKue Hu



XUMHUYECKHE CBOWCTBA, NMPHUMEHEHUE MPOCTHIX BEIIECTB U HX COCIUHEHHII.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHUSI.

AJIOMUHUNA: TIOJNIydeHUe, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE TPOCTOTr0 BEIIECTBA UM €ro coequHeHHuil. AMpOTEepHBIE CBOICTBa
OKCHJIa M TUAPOKCHIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI AITFOMUHUA.

OO6miast xapakTepucTUKa MeTaIoB noOouHblXx noarpynn (b-rpymm)
[Teprnoanueckoi CUCTEMBbI XUMUYECKUX AIIEMEHTOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coearuHeHul. OKCUAbI
u ruapokcunbl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl u 1uxpomartsl, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHUe Xpoma.

du3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila U €ro COCJAUMHEHHII.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). [Ilepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3NYeCcKue M XUMHUYECKHE CBOMCTBA JK€JI€3a U €ro COCIMHEHUM.
Oxcuapl, rugapokcuasl u conu skene3a(ll) wm xemeza(Ill). Ilonydenuwe wu
MPUMEHEHHUE JKEJIE3a U €ro CIIaBOB.

du3nyYecKue U XMMUYECKHE CBOMCTBA MeU U €€ coeauHenuil. [Tomydyenue
U TIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[uuk: nmonmydenue, puznueckue U XUMHYECKHUE CBONCTBA. AmdOTepHbIE
CBOWMCTBA OKCHJA W THUAPOKCHAA IIMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IprMeHeHne IUHKA U €r0 COCIMHEHMUIA.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHue cepol, hpocdopa, xene3a, MarHus B
KHUCIIOPOJIe, M3yYEHHE KOJUIEKUMH «MeTaulbl M CIUIaBbl», B3aUMOJCICTBUE
MIEJIOYHBIX W  LIEJOYHO3EMENbHBIX METAUIOB C BOJOH  (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), B3aMMOJICHCTBUE LIMHKA M JKele3a C
pacTBOpaMy KHUCJIOT W IIEJOYEH, KaUeCTBEHHBIE PEAKIUHA HAa HEOPTaHUYECKUE
AHUOHBI, KAaTMOH BOJAOPOJAa W KATUOHBI METAIOB, B3aMMOJICHCTBUE
TUAPOKCUAOB AIIOMUHHS M IIUHKA C PACTBOPAMH KUCIIOT U ILIEJIOYEH, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaM «l'ajorens», «Cepa U €€ COeIUHEHUS,
«A3oT u Qochop W uX coenuHEHUsS», «MeTamibl TJIABHBIX MOATPYIID,
«MeTtasibl TOOOYHBIX TOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oOecriedeHMH YCTOWYMBOTO pa3BUTHSA YEIOBEYECTBA.
[loHATHE © Hay4YHBIX METOAAX IIO3HAHUA U METOJOJIOTMUM HAYYHOIO
HCCIIEIOBAHUS. Hayunslie IIPUHLIUIIBI Opra’u3anuu XUMHUYECKOTO
mpou3BocTBa. [IpOMBINIIEHHBIE CITOCOOBI TMOMYYEHUS BAXKHEWINHUX BEIIECTB
(Ha mpuMepe TPOU3BOACTBA AaMMHAKA, CEPHOW KHUCIOThl, METaHOJA).
[IpomblnieHHBIE CIOCOOBI MOJYYEHUS! METAVIOB U CIUIABOB. XHUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIIIEH Ccpelbl W €ro mnociaeAacTBus. Poib xumMuu B
o0ecTicUeHUHN PHEPTETHICCKON OS30ITaCHOCTH.

Xumusg W 300poBbe uenoBeka. JlekapcTBenHble cpenctBa. lIpaBuiia
WCMOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Ponp XumMuM B pa3BUTHU
MEIULVHBI.

XUMUS MUIIA: OCHOBHBIE KOMITIOHEHTHI, MUILIEBbIE 100aBKU. Poib xuMuu B
oOecreyeHuy NuIeBol 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beitoBass xumus. Ilpasuna
0€30MacHOro0 MCIOJIb30BaHUS MpenapaToB OBITOBOM XMMHHU B TMOBCEIHEBHOU
KU3HU.

XuMHsT B CTPOUTENBCTBE: BAXKHEWILIHNE CTPOUTEIBHBIE MATEPHUAIIbI
(lemMeHT, 6eToH).



XAMHUSL B CENbCKOM  XO3siicTBe. (OpraHnyecKMe MW MUHEpaJIbHBIE
yaoOpeHus.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPHUAbI, KPACKH, CTEKJIO0, KEPAMHUKa.
Marepuansl 11 2JIEeKTpOHUKUA. HaHOTEXHOIOT UK.

PacuérHble 3anaum.

Pacuéthi: Macchl BellecTBa Wik 00bEMa ra30B 0 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB,
Macchl (00BbEMa, KOJMMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIU OJHO W3
BEIIIECTB MUMEET MpUMeECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €clii OJHO M3 BEUIECTB JAaHO B BUJE pacTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMM BEIIECTBA B PACTBOPE, AOJM BBIXOAA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpenIMEeTHBIX CBSI3eM MpU  HW3yYeHUM OOmmEed u
HEOpraHnueckol xumuu B 11 Knacce oCymIecTBIsieTCS 4Yepe3 UCIOJIb30BaHUE
KaKk OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHUN, TaK M TOHSITHH, MPUHSATHIX B
OTJZIEJIbHBIX NIPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBJICHUE, HAy4HbIA (DaKT,
TUM0TEe3a, TEOpHUs, 3aKOH, aHAIW3, CHUHTE3, KJIACCHU(pUKALU, MEePUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

®usnka: maTepusi, MHUKPOMHUDP, MAKpOMHp, aTOM, 3JIEKTPOH, MPOTOH,
HEWUTPOH, HOH, U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, HHEPreTHUYECKUN
yYpOBEHb, BEIECTBO, Tel0, OOBEM, arperatHoe COCTOSHUE BEIeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYWHBI, CJAMHMIIBI H3MEPEHHUS, CKOPOCTb,
SHEpPIHs, Macca.

buonorusi: kimerka, opraHmsM, 3KOocHcTeMma, Ouocdepa, MeTadoiu3M,
MaKpO- U MHUKpPOAJIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIIEUHOBBIE KHCIIOTHI,
(bepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U OTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIIIEHHOCTb, METaJuTyprus,
CTPOUTEINIbHBIE MaTepHualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAs
MPOMBIIINICHHOCTh,  (hapMaleBTU4YeCKass MPOMBINIJICHHOCTh, TPOU3BOJICTBO
KOCMETHYECKHUX MPENnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpUAJIOB,
ANEKTPOHHAs POMBIIIJIEHHOCTb, HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBHMU € CHUCTEMHO-AECATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YPOBHE CPETHETO
oOmrero oOpa3oBaHUs BBIJICJICHBI CJEAYIONIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCsT POCCUICKONW TpakIaHCKOW HWJIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHHIO; TOTOBHOCTb U CHOCOOHOCTh OOydYaromuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE MTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTh
CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE PE3yIbTaThl OCBOCHMS TMpeaMeTa «XUMHUS» OTPAKaOT
c(hOpMUPOBAHHOCTb OMbBITA TO3HABATEILHON M TPAKTUUECKON JeATeIbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHMS TMpeaMeTa «XUMHUS» OTPaKarOT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JEATETbHOCTU
oOydJaromuxcs B MpoIecce pean3anuu 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS :

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M MPaBHIaX MEXIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATENIBHOCTA IpPHU CO3JaHUU
y4eOHBIX MTPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3THUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIIEIUIO
OTE€UYECTBEHHON XMMUH;

yBOXCHHS K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUHM U MPAKTUYECKOTO
MPUIOKEHHSI XUMHHU, OCO3HaHUS TOTO, YTO JaHHbIE HAYKH €CTb pe3yJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;

UHTEpeca M TO3HABATEJbHBIX MOTHBOB B MOJYYEHHUH U MOCIEAYIOIIEM
aHanuze  uHGOpMAUMKU O  NEPEAOBBIX  JOCTHXKEHHUSIX  COBPEMEHHOMU
OTEUYSCTBEHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OLEHUBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKUMH
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHUE U MOCTYNKUA CBOUX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W TMPABOBBIX HOPM H C YYETOM OCO3HAHUSA
MOCJIEICTBUH MOCTYIIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:



MOHUMAaHUS LEHHOCTEeW 370poBOoro M 0Oe3omacHoro oOpasza JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS! K COOCTBEHHOMY (pU3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 mpaBuil O€30MacHOro OOpalleHUs C BELIECTBaAaMHU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAHUS UEHHOCTH TMpPaBWI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOro0 TMOBEJEHUS B CUTYalUSX, YIPOXKAIOIIUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHMSI  TOCIEACTBUA M HEOPUATHS  BpPEAHBIX  MPUBBIYEK
(ynoTtpeOieHus alnKorosisi, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENbCKOM
NEeSTENbHOCTH, OOILIECTBEHHO TIOJIE3HOM, TBOPYECKOM U JPYTUX BUIAX
NesITebHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHoro poza, B
TOM YHKCJIE HA OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM TpyJda U pe3yjbTaTaM TpyAOBOU
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYAJIbHOW TPACKTOPUU
oOpa3oBaHus, Oynymiei npodeccuu W peanns3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, NHTEPECOB
U TOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IEJIECO00Pa3HOr0 OTHOIICHUS] K MPUPOJIE KaK MCTOUHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX MpOoOJeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbLHOM CpEbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHH IS
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATUA JCUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJHON Cpefie, YMEHUS MPOTHO3UPOBATh HEOIArONPHUSATHBIE YKOJIOTHYECKUE
MOCJIEICTBUS NIPEANPUHUMAEMBIX JEUCTBUI U IPEIOTBPAILATH HX;

HaJIM4YUS  Pa3BUTOrO  SKOJOTMYECKOTO  MBILUICHMS, 3KOJOTMYECKON
KyJbTYpBl, OIbITAa ACSATEIBHOCTU SKOJIOTMYECKON HANpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI HMU B IIO3HABATEIIBHOM, KOMMYHUKATUBHON U COLUAIBHOMN
IIPAKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWIECOJOTHH
xemo(doouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOLIECTBEHHOMN MPaKTUKU;

NOHMMAaHUS CHeUU(PUKA XMMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GopMuUpOBaHUHU PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJEM COXpPaHEHUs
MPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCO0OOM 3HAUYMMOCTH XHUMHUHU [ COBPEMEHHOM
LIMBUJIU3ALMKA: B €€ T'yMaHUCTHYECKOW HaINpaBIC€HHOCTH W Ba)XHOUW pOJIH B
CO37aHUM HOBOM 0a3bl MaTEepHAIBHON KYJIbTYphl, B PEUIEHUH TIJI00ATBHBIX
po0eM yCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SHEPIreTUUYECKOH,



MUIIEBOM W DKOJIOTMYECKOW OE30MacHOCTH, B PAa3BUTHH  MEIUIIMHEI,
00eCIeueHNH YCIOBHM YCIICIITHOTO TPYIa M AKOJIOTHYECKU KOM(OPTHON KU3HU
Ka)KJ0ro 4wicHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJIOB
MO3HAHUSA, HWCIONB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHAIW3a W OOBSICHCHHS SIBICHHM
OKPYXXAIOMIEro MHUPAa W TMPOUCXOMSIINMX B HEM HW3MCHCHHUW, YMEHHUS JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJIB30BATh XUMHUYECKHE 3HAHUS A
pelIeHHs IPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUX;

WHTEpeca K TIO3HAHUIO, UCCIICT0BATEILCKON EATeIbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTH K HENPEPBIBHOMY 0Opa3oBaHHMIO U
caM000pa30BaHUIO0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUN 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTAM  TpyJda B  pas3iuYHBIX  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yNIbTaThl OCBOEHHS MPOrpaMMbl MO XHMHHU Ha
YpOBHE CpeIHero o0Iiero 00pa3oBaHus BKIIOYAIOT:

3HauMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCSA
MEXIUCUUTUINHAPHBIE (MeXTIpeAMETHBIC) oOI1eHayYHbIe HOHSTHUS,
OTpakarolue IIeJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(UKY METO/IOB
MO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BeIIECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIOJIeHWe, HU3MEpEeHHeE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNIbHBIE,
KOMMYHHUKAaTUBHBIC, PETYyJISTUBHBIE), obOecrneunBamomme (HOpMHUPOBAHUE
(bYHKIIMOHAIBHON TPAaMOTHOCTH M COLMATILHON KOMIETEHITUN 00yJarOIINXCs;

CIIOCOOHOCTH 00 yJaroIImxcst UCIIOJIb30BaTh OCBOCHHBIE
MEXKIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHbBIC
y4eOHbIE IeWCTBHS B IO3HABATEIHLHON M COIMATILHOM MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU H  PETYISTUBHBIMHU
JNEUCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

1) 0a30BbI€e JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MPOOIEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIENIATh ILEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTWMKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IOCTaBICHHBIMHU
LEJISIMU;

WCMOJIB30BATh MPU OCBOCHUHU 3HAHUM MPUEMBI JTOTHUYECKOIO MBIIUICHUSA:
BBIICJISITh XapaKTEPHbIC MPU3HAKW MOHATUN W YCTAaHABJIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1Ji1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh TPUUYMHHO-CIEJCTBEHHBIE CBSI3U MEXKAY M3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYX JCHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MPOIECCEe TO3HAHMS  UCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHM 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dopmyna, ypaBHEHHUE XUMHYECKOHW peaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEILHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX
peaxkiuu;

dbopmynupoBaTh 1€KW M 3aJa4yd  MCCJICJOBAHUS, MCIOJIB30BAThH
MOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHUPOBAHHBIE BOINPOCHI B Ka4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHUS THUIIOTE3BI 10 TTPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHUS HAOIIOAATh 3a
XOJIOM Tpollecca, CAMOCTOATENIbHO IPOTHO3MPOBATH €ro  pe3yJbTar,
dopMynupoBaTh 00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTHU
PE3YNIBTATOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW HCCICAOBATEIBLCKOM W IPOCKTHOM
JESTEIBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
NOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHUIO Pa3IuYHBIX
METOA0B MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMaIUU (Hay4dHO-
MOMyJsipHasl JIUTepaTypa XUMHYECKOTO COJACpKaHWs, CIPaBOYHBIC MOCOOWS,
pecypcel aTepHETa), aHanmu3upoBaTh HHPOPMAIIUIO PA3THYHBIX BUIO0B U (popm
MIpeACTaBICHUSA, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTD;

dbopMyIHpOBaThH 3aNPOCHl M IPUMEHSITh PA3JIUYHBIE METO/IBI ITPU TIOUCKE U
orOope wHpOpMANIUKA, HEOOXOAMMOW I BBIMONHEHHS YyYEeOHBIX 3a7ad
OIPEAEIEHHOTO THUIIA;

pHOOPETaTh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCIOJB30BaTh HAy4YHBIA $3BIK B KauyecTBE CpeACTBa Mpu padbore C
XUMUYECKOW HWH(OpMALMEel: NPUMEHATh MEXIpeaAMeTHbIe ((Dusnueckue u
MaTeMaTH4ecKue) 3HAaKM U CUMBOJIBL,  (Gopmyibl,  abOpeBHATYpHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XOJI€ IMajora
W/WIN TUCKYCCHUM, BHICKA3bIBATh UJEU, GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTAIMEN PE3yIbTaTOB MO3HABATEIBLHON JIESITEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpPCTHUKAMU IIpHU
BBITIOJIHCHUU  XUMHYECKOTO DKCIEPUMEHTA, TMPAKTUYECKON paboThl IO
UCCJICJIOBAaHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaiu3allid Y4eOHOTO MPOEKTA,
u GOpMyJIHUPOBaTh BBIBOJIBI MO PE3yJbTaTaM MPOBEIEHHBIX HCCICIOBAHUN
MyTEM COTJIACOBAHMS TTO3UIIMH B X0J1¢ 00CYXICHHUS 1 00MEeHAa MHCHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBISTH CBOIO IO3HABATEIHHYIO
JEeSTENBHOCTD, OMNpeeNsss e€ IeJd U 3aJadd, KOHTPOJIHUPOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alroOpuT™M ACHCTBUN mpu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
b exTuBHBIN cocod MX pelIleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIIATH CAMOKOHTPOJb JEATSIHHOCTH Ha OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBICE pe3ynbTaThl OCBOCHHS TPOTPaMMBbl [0 XHMHH Ha
yrayoJICHHOM YpOBHE Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS BKIIOYAIOT
cneruuyeckue s yueOHOro mpeaMera « XuMus» HaydHbIC 3HAHUS, YMEHUS U
CIOCOOBI ICCTBHI TTO OCBOCHHIO, UHTEPIPETAIIMHA U TTPEOOPA30BAHUIO 3HAHUA,
BUJIbI JCSTEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHHWHA B
Pa3TUYHBIX YYEOHBIX CUTYaIUsIX, & TAK)KE B PEATbHBIX KU3HCHHBIX CUTYAIUSX,
CBSA3aHHBIX C XHWMHEH. B mporpamme mo XuMuUM TpeAMETHBIC PE3YIbTaThI
MIPEICTABIICHBI TI0 TOJIaM U3yUYECHUSI.

10 KJIIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUI: O MECTE M 3HAUYCHWU OPTaHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUEHUH YCTONYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTMUYECKOM, SJHEPreTUIECKOM
M TUIEeBOM 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, CO3JJaHMH HOBBIX
MaTepuanoB, HOBBIX HCTOYHUKOB JHEPrUM, B OOECIEUEHUM PALUOHATIBLHOTO
MPUPOJIONONIB30BaHUS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KyIbTYpbl
YeJIOBEeKa, a TaKXKe HKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310pPOBbIO M IPUPOJIHOU CPEJIE;



BJIAJICHUE CUCTEMOM XMMHYECKHMX 3HaHMM, KOTOpas  BKJIOYAECT:
OCHOBOIIOJIATAIONINE TOHATUS — XUMHUYECKHH SJIEMEHT, aToM, SApO H
AJeKTpoHHAass o0ojouka aroMa, s-, p-, d-aTOMHBIE OpOWTaIU, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHUSA aroma, TMOpuau3alus aTOMHBIX OpOMTaseid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIM OOBEM, yriaepoaHbIN
ckener, (QYHKIMOHAIbHAS TpyNMa, paaukaid, CTPYKTypHbIe (HOPMYIIbI
(pa3BEépHYTHIC, COKpAIlIEHHBIC, CKEJIETHBIE), HW30MEpHUsl CTPYKTypHas U
MIPOCTPAHCTBEHHAsI (TeOMETpUUecKas, ONTUYECKas ), U30MEPHI, TOMOJIOTUUECKUIA
psiZl, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOJ- U a30TCOJIepKalllhie OpraHu4YecKue
COCIMHEHUs, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUs;, TeOpuHU, 3aKOoHbl (mepuoaudeckuii 3akoH JI. M. MeHneneena,
TEOpHs CTPOCHUS opraHndeckux Beriects A. M. BytinepoBa, 3aKkoH coxpaHeHUs
MaccChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAICHUS YHEPTUH NP XUMHUECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHUPOBO33PECHUYECCKUE 3HAHUS, JCKAIIME B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKMX SIBJICHUW; TIPEJACTABICHUS O MEXaHU3Max
XUMUYECKHUX peaKkIui, TEPMOAMHAMUUECKUX u KUHETHYCCKHUX
3aKOHOMEPHOCTSAX WX NPOTEKaHWs, O B3aWUMHOM BJIMSIHUM aTOMOB WM TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN d(DPEKThl, OpUEHTAHTHI | 1
Il pona); dakromornyeckue CBEJACHUS O CBOWCTBAxX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
NPAKTUYECKON  JEATENHHOCTH YeJIOBeKa, OOMUMX HAy4YHbIX MPHUHIIMIIAX
XUMUYECKOTO TPOM3BOJACTBA (HA TMpUMEpPE NPOU3BOACTBA METAHOJIA,
nepepadboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEpPHbIC MPU3HAKUA TOHATHH,
yCTaHABIIMBaTh MX B3aMMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS
IIPYU OMKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTMHEHUN;

c(hOopMHUPOBAHHOCTb YMCHHIA:

UCIIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JJII COCTABJICHHS] MOJIEKYJIIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMyl
OpraHUYECKUX BEIIECTB;

COCTaBJSITh YPAaBHEHUS XUMHUUYECKUX PpEAKUUNA U PpPaCKpbIBaTh UX
CYIIHOCTh:  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi  MOCPEICTBOM
COCTaBJICHUSA 3JIEKTPOHHOIO OajaHca 3TUX peaKklui, peakluii HOHHOrO0 0OMEHa
MyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;

U3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ  OpPraHUYeCKUX  BEIIECTB  JJIA
WUTIOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHaBJIMBATh MPUHAJIEKHOCTh
M3YUYEHHBIX OpPraHMYEeCKHUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIie COCNWHCHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii Homenkinatrype (IUPAC) u npuBOauTh TpUBHUAIbHBIC
Ha3BaHUs I OTHEJIbHBIX MPEJICTABUTEIEH OPraHMYEeCKUX BEHIECTB (ITHUIIEH,
aleTWJICH, TOJNYOJ, TJHWIEPHUH, JSTUJICHTJIUKONb, (EeHon, GopMaTbaeru,
alneTaabJeru, alleToH, MypaBbUHasl KUCIOTa, YKCYCHasl KMCJIOTa, CTeapUHOBAs,
OJICMHOBAsl, MAaJIbMUTUHOBASI KHUCJIOTHI, TJIMIMH, aJlaHWH, MajibTo3a, QPYyKTO3a,
AQHWJIUH, JUBUHWUII, U30MPEH, XJIOPOMPEH, CTUPOII U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNSITh BHUJI XUMHUUYECKOM CBSI3U B
OpraHUYECKUX COEJUMHEHMSIX (KOBaJ€HTHAs W WOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa st OOBSACHEHUS 3aBUCHUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHbIX
KJIACCOB ~ OPraHMYECKMX BEIIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AaJKEHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJ0B (MOHO-, TH- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HUMU
YpaBHEHUSMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKJAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHUM
OT KPaTHOCTH W THUIA KOBAJEHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hopMUPOBAHHOCTH YMEHUS XapaKTEePU30BaTh HUCTOYHUKH
yIIE€BOJIOPOTHOTO ChIpbsi (He(pTh, MPUPOAHBIA Ta3, Yroiib), CIHOCOOBI €ro
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHUE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTD BIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAax TO3HAaHMS —  HAONIOJCHWUH, W3MEPEHHUHM, MOJCIMPOBAHHH,
AKCHEPUMEHTE (PEATIBHOM M MBICJIEHHOM) U YMEHUS IPUMEHATH 3TH 3HAHHUS;

chOpPMHPOBAHHOCT, ~ YMEHHUS  MPUMEHSATH  OCHOBHBIE  OIEpalUU
MBICIIUTEILHON JESITeIbHOCTH — aHajiu3 M CUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATH3aLUI0, BBIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eM — JJIA
U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaUMOCBSI3b XUMHUUYECKUX 3HAHUHN
C MOHATHUAMHU U TPEICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0oyiee OCO3HAHHOTO TOHUMAHUS CYIIHOCTH MAaTE€pUaIbHOTO €IUHCTBA
MHUpa, WCIOJb30BaTh CHCTEMHBIE 3HAHUA 110 OPraHUYECKOW XUMUU IS
OOBSICHEHHUS M TPOTHO3UPOBAHMS SIBICHUU, UMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
¢bu3mdyeckux BeMMYMH (Macca, O0O0BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTEPU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO
HAaXOXJCHUI0 XUMHYECKOW (OpPMyYIBI BEIIECTBA MO HW3BECTHHIM MAaCCOBBIM
JIOJIIM ~ XMMHMYECKHUX  DJIEMEHTOB, MPOAYKTaM  CrOpaHusi, IUIOTHOCTHU
ra3000pa3HbIX BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3WPOBATh, AaHAIM3UPOBATH U
OLICHUBATh C MO3UIIMI IKOJIOTUYECKON 0€30MaCHOCTU MOCIEACTBUSA OBITOBOM U
MPOU3BOJICTBEHHON JIESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C TMepepadoTKoil
BEILIECTB, MCIOJIb30BAaTh IMOJIYYEHHbIE 3HAHUS [JIs1 TPUHATHS TPaMOTHBIX
peleHnii npooJieM B CUTyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO TJIAHUPOBATH U MIPOBOJIUTH
XUMUYECKUI SKCHEPUMEHT (MOJydYeHHUE M W3YUYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIJIEBOJOPOAOB pPAa3JIUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPTaHUUYECKUX BEIIECTB, PEUICHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 MO PACHO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJICHUEM MPABUII
0e3omacHoro oOpallleHHs] ¢ BEHIECTBAMH W JIA0OpATOPHBIM 00OpPYJAOBaHUEM,



dbopmynupoBaTh II€db HCCIEIOBaHMS, MPEACTABIAThH B pa3IU4YHON (dopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;
c(hOpMHPOBAHHOCTh YMEHHMIA:

coOJI01aTh MpaBUia YKOJIOTMYECKH LEIecO00pa3HOro MoBeIEHUs B ObITY
U TPYIOBOM JEATEIBHOCTA B IEISAX COXPAHEHUS CBOETrO 3J0POBbBS,
OKPYKAIOIIEN IPUPOAHOM CPEABI U TOCTUNKEHUSA €€ YCTOUUUBOIO PA3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTIO ACHUCTBUSA HA >KUBBIE OpPraHU3MbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHUMAas cMbIch nokaszarens [1J1K;

aHAJIM3UPOBATH 11€7€CO00Pa3HOCTh IPUMEHEHHUSI OPTAaHUYECKUX BEIIECTB B
POMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIICHUS PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUU: OCYIIECTBIATH IICJICHATIPABICHHBIA TMOUCK
XUMUYECKOW HMH(POpMAIIMM B Pa3IUYHBIX HCTOYHUKAX (Hay4yHass W Yy4eOHO-
Hay4Has JUTepaTypa, CpeJcTBa MaccoBoi mHpopmanuu, MHTEepHET U Ipyrue),
KPUTHUUYECKH aHAIM3UPOBATh XUMUYECKYIO UH(pOpMaIuIo, iepepadaTriBaTh €€ 1
UCITIOJIH30BaTh B COOTBETCTBUM C MIOCTABICHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOeHUs Kypca «OOmiass U HeopraHuudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABJICHUN: O MaTepUaIbHOM €JIMHCTBE MHDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYECHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJu B 00ECIICUCHUH YCTONIMBOTO
pa3BUTHs, B PEIICHUH MPOOJEM 3KOJIOTMUECKOM, YHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTE€pPUAIOB, HOBBIX
MUCTOYHUKOB YHEPTUH, B 00ECIIEYECHUH PAIIMOHAIEHOTO MPUPOJIOTIOIb30BaHMS, B
(GbopMHUpPOBAaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3J0POBBIO M TIPUPOIHOU
cpene;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUS — XUMUYECKUN BJEMEHT, aToM, SAp0 aToma,
W30TONBI, JJICKTPOHHAs o0o0J0YKa aroMa, S-, pP-, d-aTOMHBIE OpOUTANH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTroMa, TUOpHIMU3AIs aTOMHBIX
opOuTasieil, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYyecKas,
BOJOPOJHAsA), KPHUCTAJUIMUECKas pEIIETKa, XMMHUYECKash peakuus, pacTBop,
AJIEKTPOJIUTHI, HEANEKTPOJUTHI, SJICKTPOJIUTHYECKAs IUCCOLMALMSA, CTEICHb
OUCCOLMALNK, BOJOPOAHBIA IIOKA3aTeNlb, OKHUCIHUTENb, BOCCTAHOBUTEIID,
TEIUIOBONH A(DPEKT XUMUYECKON pPEaKIuu, CKOPOCTh XWMHUYECKOW PEaKIInH,
XUMHUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS 3IEKTPOIUTUYECKOM
nucconuanuu, nepuoandyeckuii 3akon .M. MeHnaeneeBa, 3aKOH COXpaHEHUS
MAacCChl BEHIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUYECKHUX
peaKIusiX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJWYECKHAN SI3bIK XWUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllMe B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BELIECTBA HA ATOMHOM,
WOHHO-MOJICKYJISIDHOM M HAJAMOJIEKYJISIPHOM YpPOBHSIX; NPEACTABICHUS O
MEXaHU3MaxX XHUMWYECKHX PEAKUUW, TEPMOAMHAMUYECKUX WU KHHETHYECKUX
3aKOHOMEPHOCTSAX HMX MPOTEKAHUSA, O XMMHUYECKOM DPAaBHOBECUH, PACTBOpaX H
JUCIIEPCHBIX cUCTeMaX; (PaKkToNoruyeckue CBEIEHUS O CBOWCTBAaX, COCTaBe,
MOJy4YEHUH M O€30MacHOM HCMOJb30BAaHUM BAXHEUIIMX HEOPraHUYECKHUX
BEILIECTB B OBITY M NPAKTHUUECKOM JEATEIbHOCTH YeOBEKa, OOIIMX Hay4YHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIIATh XapaKTepPHbIE MPU3HAKU MMOHATHH,
YCTaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MIpY ONKUCAHWH HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUS MCIOJI30BATh XUMUYECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyJ BEIIECTB M YypPAaBHEHMH XHUMHUYECKUX pEaKLUi,
cuctematnueckyro HomeHnknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OT/ICJIbHBIX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUS OMNpPEIEiATh BaJEHTHOCTb U CTENECHBb
OKHCJICHUSI XUMUYECKHUX JJIEMEHTOB B COCIUHEHUAX, BUJ XUMHUYECKOU CBA3U
(koBaJieHTHAs, MOHHAsA, METaJUIMYecKasi, BOAOPOAHAs), TUIl KPUCTATITUYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BUJIa XMMHMYECKON CBSI3M W TUIMA KPUCTAIIIMYECKOW PEIIETKU, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOU CBSI3H;

c(OpMHPOBAHHOCTh ~YMEHHUH: KIAacCU(DUIMPOBATH: HEOPraHUYECKUe
BEILIECTBA IO MX COCTaBy, XMMHYECKHUE PEAKIUMU IO PA3IMYHBIM IpU3HAKAM
(uMciay W cocTaBy pearupyrolux BEIIECTB, TEIJIOBOMY 3G (dEKTy peakiuu,
U3MEHEHHMIO CTENEeHEW OKHCIEHUS JJIEMEHTOB, OOpPaTUMOCTH, YYacTHIO
KaTajau3aTopa W JIPYTUE); CAMOCTOATEIBHO BBIOMpPATh OCHOBAHHS W KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHYECKUX PEaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI IMEPUOJUUECKOTO 3aKOHA
JA. W. MengeneeBa M JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OO0BSCHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKT€pU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHWYECKHX DJJIEMEHTOB MEPBOrO—YETBEPTOrO IEPUOIOB
[leppuonnueckorn  cucremsl .M. MengeneeBa, HWCHOJNB3ys  IOHITHUSA
«QHEPTeTUYECKHE YPOBHMY, «IHEPTETUUYECKHUE MTOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNIN», «OCHOBHOE M BO30YXIEHHOE HYHEPreTUYECKHUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M UX
COeIMHEHUM T10 TiepuonaM u rpynmnam Ilepuogmueckout cucremsr 1. .
MenpeneeBa, BaJCHTHbBIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA BEUIECTB pPAa3JMYHBIX KJIACCOB, MOATBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBSI3M ME¥K]ly HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHsI PACKpPHIBATH CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA ITOCPEACTBOM COCTaBJIEHUSI SJIEKTPOHHOIO
OamaHca JTHX peaklWW; pPeakIuii MOHHOTO OOMeHa MyTEM COCTaBICHUS WX
MOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHHM; PEaKUMW THAPOJIN3A; PEAKLIHMI
KOMILIEKCOOOpa3oBaHus (Ha TMpuUMepe THAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMHUHMUS);

c(hOpPMHUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHMN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKON PEAKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(GakTOpoB, a TaKXKe XapaKTep CMEIICHUS XUMHYECKOTO pPaBHOBECHS MO
BIIMSHUEM BHeIIHKUX Bo3AehcTBull (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIIUH,
JIe)KaIllle B OCHOBE MPOMBIIIJICHHOTO TMOJIYYE€HUS CEPHOM KHCIJIOTHI, aMMHUAKa,
oOlllMe Hay4Hble NPUHIUIBI XUMUUYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh



MIPUMEHEHUST HEOPTAHMUECKUX BEIIECTB B MPOMBINIIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOIIICHUS PUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHWK O METOJaX HAyYHOTO
MO3HAHUS SIBIICHUHA TPHUPOALI — HAOIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (pEaNbHBI M MBICIICHHBIN), HCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHWS TPH  DKCIICPUMEHTAIHLHOM
WCCJICIOBAHUH BEIIECTB U I OOBSICHCHHS XUMHUYECKHUX SBJICHUH, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIPHOCTH YeJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpPMHPOBAHHOCTh YMCHHS BBISBIISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0CO3HAHHOTO TTOHUMAHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSITHA  «MaccoBas JIOJS BEIIECTBA B  pacTBOpPE» H  «MOJIApHas
KOHIICHTPAIMI», MacChl BEIIECTBA WIM O00BbEMA Ta3za 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIICCTB; TEIUIOBOTO 3P (eKTa peaklvy; 3HAYCHHUS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT M IIEJIOYEH C M3BECTHOM CTEICHBIO JTUCCOITMAIIMU; MacChl
(00BEMa, KoNMMUYECTBa BEIIECTBA) MPOAYKTA PEAKIUHU, C€CIIH OJHO M3 MCXOTHBIX
BEIICCTB JaHO B BHJAC pacTBOpa C OINPEACIEHHON MacCOBOW JIOJICH
PacTBOPEHHOTO BEIIECTBA WJIM JJAHO B M30BITKE (MMEET MPUMECH); JTOJU BhIXOAA
POIYKTa peakinu; 0ObEMHBIX OTHOLIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSTEIBHO TIAHUPOBATH U MPOBOIUTH
XUMHYECKUN  JKCMEPUMEHT (MpOBEACHUE PpEaKIuii HOHHOTO  OOMeHa,
NOJITBEPKJICHUE  KAuYeCTBEHHOT'O  COCTaBa  HEOPTraHWYECKHUX  BEIECTB,
OTIpEeJICICHHE CPEebl PACTBOPOB BEUIECTB C MOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BIIMSTHUSL PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM pEakluu, pelieHue
AKCIIEPUMEHTANTBHBIX 3adad 1o TemaM «Metamne»y u  «Hemetamnsi») ¢
coOJIIOICHUEM  TpaBWJI  OE30MaCHOrO0  OOpalleHuss ¢  BEIIeCTBAMH W
7a0opaTopHBIM  0OOpymoBaHWEM, GOPMYJIHUPOBATH Iedb  HCCIIEIOBaHMUS,
NPEJICTABIISATh B PA3IMUHON opMe pe3ylbTaThl SKCIIEPUMEHTa, aHAIU3UPOBAThH
Y OLICHUBATh MX JJOCTOBEPHOCTH;

chOpMHPOBAHHOCTH ~ YMEHMI: cOONIOAaTh MpaBUiia  TOJIb30BAHUS
XUMHYECKOW TIOCY0M W JabopaTOpHBIM 000pyIOBaHHWEM, OOpaIlIeHUus C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMOJTHEHUIO TA0OPATOPHBIX
XUMHYECKUX OTBITOB, SKOJOTHYECKU IIeIeCOOOpPa3HOrO TOBENCHUS B OBITY H
TPYJOBOM NIEATETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 37I0POBBS, OKPYKAIOIIEH
MPUPOAHONU Cpeabl U JOCTIKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATH
OMMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIC OPraHU3MBI OMpPEaesEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHUMAs cMbIch nokaszareis [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA TMTONCK
XUMHYCCKON HH(OPMAUNK B PA3IMYHBIX HCTOYHHKAX (HaydHas M y4eOHO-
Hay4Has JUTeparypa, Cpe/icTBa MaccoBoil napopmarmu, MHTEpHET U Ipyrue),
KPUTHYECKH aHATM3UPOBATh XMMHYCCKYIO HH(POPMALHIO, IiepepabareiBaTh e€ 1
WCIIOJIb30BaTh B COOTBETCTBHM C TIOCTaBJICHHOW ydeOHOW  3amayeil.
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4.1 24 2
benku
Hroro no pazneny 24
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
51 BricokoMonekymnsipHbie 6
' COEIMHEHUS
5.2 PesepBHOE Bpems 10 4
Hroro no pazneny 16
kk ok
OBIIEE KOJIMYECTBO 170 16




YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LN(POBbHIE)
Pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpaMmel padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
11 P 16
cuctema
XUMHUYECKUX
anemenToB []. 1.
Meunneneena
Crpoenue
BEILIECTBA.
1.2 24
Mmuoroo6pasue
BEILIECTB
XUMUYECKue
1.3 40 3
peakuuu
Wroro no pazgeny 80
Pa3nesn 2. Heopranuveckasi Xumust
2.1 Hemeramnnl 30
2.2 Mertannsl 24 2




Hroro no pasaeny 54
Pa3nen 3. XuMus ¥ ;KU3Hb
MeToapl ITO3HAHUS
3.1 B XUMHH. XUMUSI U 26 2
JKU3Hb
32 PesepBHoe Bpemst 10 4
Hroro no pazneny 36
OBIIEE KOJIMYECTBO
YACOBIIO 170 16

I[TPOTPAMME







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
N KosmmuecTBo yacos DJIeKTPOHHbIE

°

Mara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchl

[Ipeamer u 3HaueHne
OPraHu4eCcKO XUMHH,
MIPEACTABICHHUE O
MHOT000pa3uu
OPraHNYEeCKUX COCTUHEHUIN

[Ipenmet u 3HaUYeHNE
OPraHN4eCcKO XUMHUH,
MIpe/ICTaBJICHHE O
MHOT000pa3uu
OpraHMYECKUX COCAMHEHUN

DNEKTPOHHOE CTPOEHHUE

aToOMa yrijiepoJa (OCHOBHOG u

BO30Y)KIEHHOE COCTOSTHUS).
BaneHTHBIE BO3MOKHOCTH
aToMa yriepoja

9J’IeKTpOHHOC CTPOCHHUC

aToMma yriepojia (OCHOBHOE U

BO30Y)KIEHHOE COCTOSTHUS).
BaneHntHble BO3BMOXKHOCTH
aToma yriepojaa




XHUMHUUYECKas CBA3b B
OpraHMYECKUX COEAUHECHUSX.
MexaHnu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H,
CrocoObI pa3pbiBa CBsI3EH

XHUMHUUYECKas CBA3b B
OpraHMYECKUX COEAUHEHUSX.
MexaHnu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUN
A. M. bytneposa

Teopust ctpoeHust
OpraHMYECKUX COCAMHEHUN
A. M. bytneposa

Bunpr uzomepun:
CTpYKTypHas,
MPOCTPAHCTBEHHASI.
DnexTpoHHbIe 3G (DEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COEMHEHU I

10

Buasl uzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYJIaX OPraHUYEeCKUX




COEIMHEHUN

11

Buasr nzomepun:
CTPYKTYypHas,
[IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3Q(DEKTH B
MOJIEKYJIaX OpraHMYecKux
COETMHEHU N

12

Buasr nzomepun:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3((EKTH B
MOJIEKYJIaX OPraHUYECKUX
COEOUHEHUN

13

[IpencraBnenue o
KJaccu(UKaIuu 1
crcTeMaTHyecKast
nomenkiarypa (IUPAC)
OpraHUYeCKUX BEIIECTB

14

[IpencraBienue o
Kiaccuukanuu u
cUCTEMaTHYeCKast
HoMeHkJarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

15

IIpencrasnenue o
KIaccupUKaIuu u
CUCTEMAaTHYECKas
HomeHknarypa (IUPAC)




OpraHu4eCKux BCUICCTB

16

[IpencraBnenue o
KJIaccu(uKau u
cucTeMaTHyecKas
Homenknarypa (IUPAC)
OpraHu4e€CKuX BCHICCTB

17

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH

18

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH

19

CucremMaTusanus u
0000111eHNE 3HAHUH T10 TEME

20

CucremMaTusanus "
000011IeHNE 3HAHUH T10 TEME

21

AJKaHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa U U30MEPHS,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

22

AJKaHBI: TOMOJIOTHYECKHI
psa, obmas dpopmya,
HOMEHKJIaTypa U U30MEPHS,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ




23

ANKaHBI: TOMOJOTHYECKHUH
psn, odmas opmyia,
HOMCHKJIATYpa U U30MEPHS,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

24

ANKaHBI: TOMOJOTHYECKHUH
psn, obmas hopmyna,
HOMEHKJIaTypa U U30MEPHS,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

25

dusnyeckre 1 XUMHUYECKHE
CBOMCTBA aJIKAHOB

26

duszndeckne ¥ XUMHYCCKHUE
CBOMCTBA aJIKAHOB

27

duszndeckne U XUMHICCKHUE
CBOMCTBA aJIKAHOB

28

duznueckue U XUMHUUYECKHE
CBOICTBA aJIKAaHOB

29

HaxosxneHue aJikaHoB B
npupoe. CriocoOsl
MOJIyYCHHUS ¥ IPUMCHEHUE
aJIKaHOB

30

HaxoxeHue ankaHoB B
npupoze. CriocoOsr




IMOJIYYCHHA U IPUMCHCHUC
aJIKaHOB

31

Hukmoankanbl: o0mas
dbopmMyIia, HOMEHKIIATypa
n30Mepusi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHUC

32

[ukmoankaHbl: o0IIas
dhopmyrna, HOMEHKIATypa 1
n30Mepusi, 0COOCHHOCTH
CTPOCHHUS M XUMHYECKHIX
CBOJCTB, CITOCOOBI
MOJTy9YCHHUS U TIPUMCHEHUE

33

[ukmoankaHbl: o0mIas
dhopmysa, HOMEHKIATypa 1
M30MepHsi, 0COOCHHOCTH
CTPOCHHS M XUMHUUYECKUX
CBOMCTB, CITOCOOBI
MOJIy4eHUS U IPUMEHEHUE

34

[{ukoankaHel: 00Ias
dbopmya, HOMEHKIATypa U
U30MepHsi, 0COOCHHOCTH
CTPOCHHUS U XUMHYECKHX
CBOMCTB, CITOCOOBI
MOJIyYCHHUS U IPUMCHEHUE

35

Pemenue pacuérubix 3amay




Ha OIIpeJeIICHHE
MOJIEKYJISIPHOH (POpMYJIbI
OpPraHUYECKOT0 BELIECTBA MO
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €T0
COCTaB.

36

Pemrenne pacu€THbIX 3a1a4
Ha OIIpeIeIICHUE
MOJIEKYJISIpHOH (OpMYIIbI
OPraHUYECKOTO BEILECTBA IO
MAaCCOBBIM JIOJIIM aTOMOB
JJIEMEHTOB, BXOAAIIUX B €TI0
COCTaB.

37

Pemenune pacu€THbix 3ama4
Ha oTIpe/ieTICHue
MOJIEKYJIAPHON (POPMYJIBI
OpPraHUYECKOTO BEIIECTBA 110
MAacCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOIAIINX B €r0
COCTaB.

38

Pemenue pacu€taeix 3am1au
Ha OIpeJieIeHre
MOJIEKYISIpHOH (hOpMYIIBI
OPraHM4eCcKOro BEUIECTBaA 110
MacCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOJISIINX B €T0
COCTaB.




39

Cucremarusanus u
000011IeHrE 3HAHUH 110 TEME

40

Cucremarusanus
000011IeHE 3HAHUH 110 TEME

41

Cucremarusanus u
000011IeHNE 3HAHUHN I10 TEME

42

Cucremarusanus u
0000111eHNE 3HAHUH T10 TEME

43

AJIKEHBI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CtpykTypHasi ¥ IUC-TPAHC-
M30MepHs AJIKEHOB

44

AJIKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
1 MPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYII.
CrpykTypHas U 1UC-TpaHC-
M30MEpHUsl AIKEHOB

45

dusnueckre U XUMHUECKHE
cBoliCcTBa ankeHOB. [IpaBuio
MapkoBHHKOBA

46

duznuecKue U XUMHUECKHUE




cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

47

CriocoObI mosTyueHust 1
NPUMCHEHHE AJTKCHOB

48

[IpaxTrueckas padota Ne 1
o reme "[lonydenue
STHUJICHA U U3yYCHHUE eT0
CBOMCTB"

49

Pemenune pacu€THbIx 3ama4
Ha OMpeJeIeHne
MOJIEKYJISIpPHOH (OpMYIIbI
OPraHM4eCcKOro BENIeCTBa

50

Pemenue pacu€THbix 3ama4
Ha oTIpe/ieTIcHue
MOJIEKYJIAPHOH (POpPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA

51

A.]'IKaI[PIeHBI: COHpH)KéHHBIe,
HU30JIMPOBAHHEIC,
KYMYJIHUPOBAHHBIC.
Oco0enHocTH QJICKTPOHHOI'O
CTPOCHHA

52

AnkaaueHsl: ConpsHKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIUpPOBaHHBIE.
Oco0eHHOCTH ANIEKTPOHHOTO
CTPOCHHS




53

XHUMHYECKHE CBOUCTBA
CONPSKEHHBIX THEHOB

54

XHUMHUYECKUE CBOMCTBA
CONPSKEHHBIX THEHOB

55

CriocoOpl nostyueHust u
MIPUMEHEHHE AJIKaJHCHOB

56

AJKHHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
(u3uvecKue CBOMCTBA

57

ANIKMHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
1 MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
(hu3uYecKue CBOMCTBA

58

XUMHYECKHE CBOUCTBA
AIIKUHOB

59

XUMHYECKHE CBOUCTBA
AJIKMHOB

60

KauecTBeHHBIE peaKkIIMU HA
TPOMHYIO CBS3b

61

CrniocoObI mostyueHust u
NPUMEHEHHUE AIKHHOB




62

Pemenue 3agau: pacuérsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuu

63

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuu

64

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMHUYECKOM
peakuuu

65

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuu

66

CucreMaTusanus "
0000111eHNE 3HAHUH I10 TEME

67

Cucrematuzauus u
0000111eHrE 3HAHUH I10 TEME

68

Cucremarusanus u
0000111eHrEe 3HAHUN I10 TEME

69

ApeHbl: TOMOJIOTUYECKU I
psia, obmas hopmyina,
HOMEHKJIATypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYN O€H30J1a U TOIYyoJIa,
ux usuveckue cBoiicTBa

70

XUMHUYECKHE CBOUCTBA




apEHOB: PEAKIMH 3aMEIlIECHUs

71

XnMHYecKHe CBOMCTBA
apeHOB: PEAKIUU
MIPUCOCTUHECHS, OKUCIICHHE
TOMOJIOrOB OeH30J1a

72

XnMHYecKre CBOMCTBA
apeHOB: PEaAKIUU
MIPUCOCTUHECHUS, OKHACIICHHE
TOMOJIOrOB O€eH30J1a

73

Oco0EHHOCTH XUMUYECKUX
CBOWCTB CTHUPOJIA

74

Pemenue pacu€THbix 3ama4
Ha oTpezeNeHue
MOJIEKYJIAPHOU (POPMYJIBI
OpPraHMYECKOro BellecTBa

75

Pemenue pacu€THbIX 3a1a4
Ha olpezeNeHue
MOJIEKYISIpHOM (hOpMYJIbI
OpPraHMYECKOTO BEIIecTBa

76

Crnioco6bl nostyueHust u
IIPUMEHEHHE apEHOB

77

I'eHeTHUeCKas CBSI3b MEXIY
pa3IMYHBIMU KJIACCAMHU
YTIIEBOJIOPOIOB

78

I'eneTnueckas CBA3b MCKOY
Pa3JIMIHBIMHA KJIaCCaMU




YIII€BOJIOPOJIOB

79

Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEAKIIUH.
Cucremaruzanus u
0000I1IcHIEC 3HAHHH IO TEME

80

Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
CucreMaTu3anys u
000011IcHIE 3HAaHHH 10 TEME

81

[Ipuponnsii ras. IlonmytHeie
He(TAHBIE ra3bl

82

KamenHnslit yrosis u
MPOAYKTHI €0 TepepaboTKH

83

Hedtb 1 ciocooOwr eé
nepepabotku. [IpumeHenne
MPOIYKTOB IepepaboTKH
HetH

84

I'enetnueckas CBS3b MEKIY
pa3IMYHBIMU KJIacCaMu
yIIEBOI0POJIOB

85

FaJ'IOFCHOHpOI/IBBOI[HBIe
YrJIeBOAOPOAOB:
QJICKTPOHHOC CTPOCHUC,
PCaKnu 3aMCIICHUA
rajorcHa

86

JlelicTBue mIiea04YeH HA




raJIOreHITPOU3BOAHBIE.
BzaumoneiicTeue
JIATaI0reHaIKaHOB C
MarHuem U [UHKOM

87

Cucremarusanus u
0000111eHE 3HAHUHN 110
pazneny "VYrieBonopoasr"

88

KonTposbhas pabora no
Teme "YrieBoaopoasl"

89

[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTHIECKHHA
psn, obmmas hopmyna,
CTpOEHUE MOJIEKY,
M30MepHsi, HOMEHKIIATYpa,
Kiaccudukanuys,
¢buznueckue cBoiicTBa

90

XUMHAYECKHE CBOMCTBA
MpEeACIbHBIX OJIHOATOMHBIX
CIIUPTOB

91

Crnioco6bl nostyueHust u
IIPUMEHEHHE OJTHOATOMHBIX
CIIMPTOB

92

ITpocTsie a¢upsr:
HOMEHKJIATypa U U30MEPH,
0COOEHHOCTH (PU3MUYECKHUX U
XMUMHUYECKUX CBOICTB




93

MHOroaroMHbI€ CIUPTHI:
STUJICHTJIUKOJIb U [JIULIEPHH,
ux (puzndYecKue u
XMMHUYECKHE CBOWCTBA

94

CriocoObl nostyueHust u
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

95

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢duznyeckue cBOMCTBRA.
ToxcuuHOCTH (peHOIa

96

XUMHYECKHE CBOUCTBA
(dbenona

97

CriocoObl oTy4eHHs U
npuMeHeHnne (perosna

98

[TpakTrueckas padota Ne 2.
Pewrenne
AKCIEPUMEHTAJIbHBIX 3a7a4
1o teme "CrupTel U
henonnr"

99

Cucremaruzanus u
0000111eHrEe 3HAHUN T10 TEME

100

Cucrematuzanus u
0000111eHrEe 3HAHUN T10 TEME

101

ANbJeTUAbI U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHWIIbHOU TPYIIIHI;




TOMOJIOTHYCCKUE PAIBI,
obmras popmyra, U30MepHs
1 HOMEHKJIaTypa

102

ANBACTUIBI U KETOHBI:
(bu3YecKue CBOMCTBA,
peaKIMy MPUCOCTUHEHUS

103

Peaxiu okucieHus u
KaueCTBEHHBIC PEAKIINH
ATBIETUIIOB U KETOHOB

104

CriocoOpl mosryueHust
AJIBJACTUI0B 1 KETOHOB

105

OaHOOCHOBHBIE MpeeTbHbIE
KapOOHOBBIE KHUCJIOTHI,
0COOEHHOCTH CTPOCHUS UX
Mouekyn M3omepus u
HOMEHKJIaTypa KapOOHOBBIX
KHCTIOT, uX (prusnueckue
CBOICTBa

106

XUMHYECKHE CBOUCTBA
MpeeIbHbIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

107

OcoOeHHOCTH CBOMCTB
MYpaBbUHON KUCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHCIIOT

108

OcO0EHHOCTHA CBOWCTB:




HEeNpeJeNbHbIX U
apoOMaTUYECKHUX
KapOOHOBEIX,
TMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIIMX KapOOHOBBIX
KHUCIIOT

109

[TonATHE O TPON3BOIHBIX
KapOOHOBBIX KUCIIOT

110

CriocoOsl mostyyeHust u
MIPUMEHEHHE KapOOHOBBIX
KHCJIOT

111

Crnoxubie >upsr:
TOMOJIOTHYECKUH psif, oOIIast
bopmya, u3oMepus u
HOMeHKJarypa Ousnueckue
Y XUMHUYECKUE CBOHCTBA

a¢hupoB

112

Pemenune pacu€THbIx 3aaa4:
110 YPaBHEHUIO XUMHUUYECKOU
peaKuuu, Ha ONpeIeIICHUE
MOJIEKYISIpHOH (hOpMYIIBI
OPraHU4eCcKOro BEUIeCTBa

113

[TpakTuyeckas padora Ne 3.
Pewrenne
9KCIEPUMEHTAJIBHBIX 3a7a4




o reme "KapOoHoBbIe
KuCIOoThL. CloXxkHbIE dPHUPHI"

114

Kupsr: ctpoenue,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA (THAPOIIH3)

115

OCco0OEeHHOCTH CBOWCTB
JKUPOB, COAEp)KALIUX
OCTaTKHN Here)IeJ'H)HI)IX
KUPHBIX KHCIOT. JKUpbI B
TIPUPOJIC

116

MpLia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, MX
Morolee neiictsue. Ilonsarue
O CHUHTETHYECKHX MOIOIIUX
cpencrBax (CMC)

117

I'eneTnueckas cBSI3b
YTJIEBOJIOPOJIOB U
KHCJIOPOJICOJCPIKAIITUX
OpPraHUYECKUX BEIICCTB

118

Pacuérsl o ypaBHEeHUAM
XUMHMUYECKUX pPEeaKLUn

119

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKLUN

120

Cucrematuzanus u
0000111eHrE 3HAHUN 110 TEME

121

OO1ast xapakTepuCcTUKa




YIJIEBOAOB U KJIacCUPUKAIUA
YIJIEBOJIOB (MOHO-, - U
IOJINCAXaPH/IbI)

122

Monocaxapumpl:
(bu3uYecKue CBOMCTBA U
HaXOXJICHHE B TIPUPOJIC

123

[IpuMeHeHue riroKo3sl, €€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTHU
Oprasusma

124

Hucaxapupl: caxaposa,
MaJIbTO3a M JIaKTO3a.
Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXaPUIOB

125

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKHe
U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

126

ITousarue 06 HCKYCCTBCHHBIX
BOJIOKHax

127

Pemenue PaCUYCTHBIX 3a/1a4
Ha OIPEACIICHUC JOJIN
BbIXOJa MPOAYKTA pCaKIINN
OT TCOPECTUYCCKHU
BO3MOXXHOT'O

128

CI/ICTCMaTI/IBaI_[I/Iﬂ u




000011eHAE 3HAHUHN 110
pazzaeny

129

Cucremarusanus
00001IeHEe 3HAHUN 110

pazzueny

130

KonTpossHas padora no
TeMe
"Kucnopoaconepxamiue
OPraHU4YeCcKUe COeAMHEHUA"

131

AMUHBL: KITaccuuKanus,
CTPOEHHE MOJIEKYJI, 00TIIast
dhopmyna, nzomepusi,
HOMEHKJIATypa
(bu3uvecKue CBOMCTBA

132

XUMHUYECKHE CBOMCTBA
anrpaTHICCKUX aMUHOB

133

XUMHUYECKHE CBOMCTBA
anupaTHICCKUX aMUHOB

134

AnnimH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJIMHA

135

AHWIIUH: CTpOCHHE aHWIINHA,
0COOEHHOCTU XUMHYECKUX
CBOMCTB aHWJIMHA

136

CrniocoObI mostyueHust u
NpUMEHEHHE aTN(aTHIECKUX




AMHHOB

137

CriocoObI mosTyueHust 1
NPUMEHEHHE aTU(PATHUECKUX
aAMHHOB

138

AMWHOKHCIOTEL:
HOMEHKJIaTypa U U30MEPHs,
¢uznyeckue cBoMCTBA.
OTtnenbHBIC IPEACTABUTETH
0-aMHUHOKHCIIOT

139

AMUHOKHUCIOTHI:
HOMEHKJIaTypa U U30MEPHsI,
(hm3UYecKue CBONCTBA.
OTtnenbHBIE MIPEICTaBUTENN
0-aMUHOKHUCJIOT

140

XuMudecKkrue cBolcTBa
AMHHOKHCJIOT, X
OMOoJIOrMYecKoe 3HaUYeHHe
amuHoKucyoT. CHHTE3 U
TUAPOJIU3 TIENTHIOB

141

XHUMHYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrNYECKOE 3HAUYECHHE
amMuHokucIoT. CUHTE3 U
TUIPOJINA3 NIENITUIO0B

142

benxu xak npupoaHble
MOJIUMEPBI; CTPYKTYPHI




0O€eIKOB

143

benku xak npupoaHsie
MIOJIMMEPBL; CTPYKTYPBI
0eKoB

144

XUMHYECKHE CBOUCTBA
OEJIKOB

145

XUMHYECKHE CBOUCTBA
OEJIKOB

146

A3oTcoaepkalime
reTepOLMKINYECKHE
coennHeHus. HykiienHoBbIe
KHUCJIOTBI: COCTaB, CTPOCHHE
1 OMOJIOTHYECKast POJIb

147

AzoTcoaepkaiime
TreTEPOLUKITHICCKIE
coequHeHMs. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHUE
1 OMOJIOTHYECKast POJIb

148

[IpakTueckas pabora Ne 4.
Pemenue

JKCIIEpUMEHTAJIbHBIX 3a7a4
o Teme "A3zoTcoepxkaiiue
OpraHUYeCcKUe coequHeHus"

149

[TpakTuyeckas pabora Ne 5.
Pewrenne
JKCIIEpUMEHTAJIBHBIX 3a7a4




o Teme "Pacno3naBanue
OPraHUYECKUX COCTMHEHUM"

150

Pemrenne pacyeTHsIX 3a1a4

151

Pemrenne pacyeTHsIX 3a1a4

152

Cucremaru3zanus 3HaHUHN 10
Teme "A3oTcoaepiKaniue
OpraHUYecKue CoeaTuHeHus"

153

CucreMaTu3anys 3HaHUH 110
Teme "A3oTconepxaniue
OPraHU4YeCcKUe COeAMHEHU"

154

KontponsHas padota no
teme "A3oTconepxaniue
OPraHU4eCcKue COeAMHEHU"

155

OCHOBHBIE TTOHITHS XUMUH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CUHTE3a —II0JIUMEpHU3aITUs U
IMOJIMKOHIEHCALIHS

156

IInacTtmaccel. YTunnzanus n
nepepaboTKa IIacTuKa

157

DnacToMephl: HaTypaJbHbII
CUHTETUYECKUE KAYyUyKH.
Pesnna

158

Bonokna: HaTtypanbHble,
HCKYCCTBEHHBIE,
cuHTeTnueckue. Ilomumepsl




CIICHHUAJIbHOI'O Ha3HAYCHUA

[Ipaktuyeckas padora Ne 6.

Pemenue
159 | »sKcnepuMeHTaNbHBIX 331a4 1

o teme "Pacno3HaBaHue

1acTMacc ¥ BOJIOKOH"

O6061eHue u

CUCTEMaTH3AITUs U3YICHHOTO
160 | Marepuana no reme 1

"BricokOMONEKYISIpHBIE

coeMHEeHUs"
161 Pe3epBHOE BpeMst 1
162 | PesepBHOE Bpems 1
163 Pe3epBHOE BpeMst 1
164 | PesepBHOE Bpems 1
165 PesepBHOE BpeMst 1
166 | PesepBHOE Bpems 1
167 | PesepBHOE Bpems 1
168 PesepBHOE BpeMmst 1
169 | PesepBHOE Bpems 1
170 | PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB 170 10

I10 ITPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SITIED.
XumMmuueckuii 3iaeMeHT. M130TOoIbI

CrpoeHnue 2IIeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC
qucia

CtpoeHue 31eKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbIE
qucna

Knaccudukanus xuMmuaeckux
3JIEMEHTOB (s-, p-, d-, f-
AJIEMEHTHI)

PaCHpCI[CJ'ICHI/Ie QJICKTPOHOB I10
ATOMHBIM Op6I/ITaJ'I$IM

PaCHpCI[CJ'ICHI/Ie QJICKTPOHOB I10
ATOMHBIM Op6I/ITaJ'I$IM

DNeKTpOHHBIE KOHPUTYpALUU
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU

DJeKTpOHHBIE KOHPUTYpaLUU
aTOMOB 3JIEMEHTOB B OCHOBHOM U




BO30Y)KIEHHOM COCTOSTHUU

DneKTpOHHbIE KOH(UTypaluu
MOHOB.
DNEeKTPOOTPULIATEEHOCTh

10

DneKTpOHHbIE KOH(UTYpaLUU
MOHOB.
DNEeKTPOOTPUIIATEEHOCTh

11

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB 1. 1.
MenneneeBa, CBI3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

12

[Tepuonnueckuii 3aKOH U
[Tepuoaunueckas cucrema
XUMHUYECKuX deMeHToB []. 1.
MemnneneeBa, CBs3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

13

3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XUMHUYECKUX DJIIEMEHTOB
n o6pa3yeMHX HMU IPOCTHIX U
CJIOJKHBIX BCUICCTB I10 I'pyIIiaM U
nepuoaam

14

3aKOHOMCpHOCTI/I U3MCHCHUA
CBOMCTB XMMHUUYECKHUX DJIEMEHTOB




1 00pa3yeMbIX UMHU TIPOCTHIX H
CJI0>KHBIX BEIIECTB I10 FPYIIIAM U
[IEpUOAaM

15

Cucremarusanus 1 00001IeHAE
3HAHUI 110 TEME

16

Cucrematu3anusa 1 0000IIeHne
3HAHWH T10 TEME

17

Bunpl XuMHu4yeckou CBA3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOM CBs13U. Bonopoanas
CBsA3b. MEXMOJIEKYIISIpHBIE
B3aMOJECHCTBUSA

18

Buner xXuMHu4yeckou CBA3M.
MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBsI3U. BogopoiHas
CBs3b. MEXMOJICKY IS pHBIC
B3aHMMOIEHCTBUSI

19

BaneHTHOCTB U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTpPOEHUEM

20

BaneHTHOCTb U BaJIeHTHBIE
BO3MOYHOCTH aTOMOB. CBsI3b
IEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM




CTPOCHUEM

21

[IpencraBneHus 0 KOMIUJIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

22

[IpencraBneHus 0 KOMIJIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

23

BemectBa moJiekynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
Tunsl KpUCTATITMUECKUX
pPEILIETOK ¥ CBOMCTBA BEILIECTB

24

BemiecTa MoJIEKyIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tunsl KpUCTATTMUECKUX
PEIIETOK U CBOWCTBA BEUIECTB

25

Ilonatue o JUCIICPCHBIX
CHUCTCMaAx. HpeI[CTaBJ'IeHI/IC (6]
KOJUIOMIHBIX PaCcTBOPaAx

26

ITonsarue o JUCIICPCHBIX
CHUCTEMaAX. HpeﬂCTaBHCHI/IC (6]
KOJUIOMIHBIX paCTBOpPaAx

27

VcTuHHBIE pacTBOPHI:
HaCBIIIEHHbIE U HEHACBHIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruapatsl

28

HctunHbIe PaCTBOPHI:




HACBIIICHHBIC U HEHACHIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsl

29

CriocoObI BEIpaKEHHUS
KOHIICHTPAIIUU PacCTBOPOB

30

CriocoObl BBIpasKeHUS
KOHIICHTPAIIUU PacTBOPOB

31

CriocoObl BBIpasKEeHUS
KOHIICHTPAIIUU PaCTBOPOB

32

Pemenue 3amau ¢
HCIIOJIb30BaHUEM HOHITHH
"MaccoBasi A0Ji1 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIEHTparus"

33

Pemrenue 3amau ¢
MCI0JIb30BAHUEM MOHSITHM
"MaccoBasi A0J11 paCTBOPEHHOTO
BemiecTBa", "MosipHas
KOHIIeHTparus"

34

Pemenue 3amau ¢
HCITOJIb30BaHUEM MOHSITHHN
"MaccoBas 10J1s1 paCTBOPEHHOTO
BemiecTna", "MoJsipHas
KOHIIEHTpauus"

35

Knaccudukarus u
HOMEHKJIaTypa HEOPTaHUUECKUX




BCIICCTB

36

Knaccudukamms u
HOMEHKJIATypa HEOPraHHYECKHIX
BEIIIECTB

37

Cucrematu3anusa 1 0000IIeHne
3HAHWH T10 TEME

38

Cucrematu3anusa 1 0000I1IeHne
3HAHUH TI0 TEME

39

KonTponsHas pabota no remam
"CTtpoeHnue aroma.
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKuX djaeMeHToB 1. 1.
MenneneeBa", "Ctpoenue
BemecTBa. MHOrooOpasue
BelecTB"

40

KontponpHas padoTa o reMam
"CTtpoeHue aroma.
Ilepuoarueckuil 3ak0H U
[Tepuonnueckas cucrema
XHMHYECKUX 3JIeMEHTOB /1. H.
MenpeneeBa", "Crpoenue
BeniecTBa. MHoroo6pasue
BelecTB"

41

Knaccudukanus XuMU4ecKux
peaKuuii B HEOPraHUYECKOU U




OpraHMYECKON XUMHUU. 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;
3aKOH COXpaHEHMsI U
IIPEBPALLEHUS SHEPTUU TIPU
XMUMHMUYECKUX PEaKIHIX

42

Knaccudukanus xumuueckux
peakyii B HEOPraHUYECKON 1
OPraHN4YeCcKO XUMMHUH. 3aKOH
COXpaHEHUs MACCHI BEIIECTB;
3aKOH COXpaHEHUs U
MIPEBPALICHUS YHEPTUN ITPU
XUMUYECKUX PEAKIUAX

43

Tennosie 3¢HEKTH XUMUYECKUX
peakuuii. TepMoXuMH4ecKue
ypaBHEHUS

44

Tennosie 3 HEKTHI XUMUUYECKUX
peakuuii. TepMoXuMu4ecKue
ypaBHEHUS

45

Brraucnenus mno YpaBHCHUAM
XUMHNYCCKHUX pCaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUAM

46

Brraucnenus mo YpaBHCHUAM
XUMHNYCCKHUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUSAM

47

CKOpOCTL XHMHUYECKOH pCaKknum,
€€ 3aBUCHUMOCTD OT Ppa3JInIHbIX




dakropos. Karanmus u
KaTaJIn3aToOPhI

48

CKOpOCTh XMMHUYECKON peaKlnH,
€€ 3aBUCUMOCTb OT Pa3IuYHbIX
(daktoposn. Karanus u
KaTaJn3aToOPHbI

49

T"'omoreunsie n TCTCPOrCcHHLIC
peaknuu

50

T'omoreunsie u TCTCPOTCHHEBIC
peaknuu

51

[IpakTueckas padora Ne 1 no
Teme "BiausHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKOH peakiuu'

52

[Tpaktruueckas padota Ne 1 o
Teme "BiusHue pa3nuuHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

53

OO6paTtumbie U HEOOpaTUMBbIE
peakuu. XMMHUYECKOE
paBHOBecHe

54

OO6patumble U HeOOpaTUMBbIE
peakuuu. XUMHUYECKOoe
paBHOBecHE

55

Pemenue 3a1ay Ha XUMUYECKOE
paBHOBECHE




56

Pemenue 3a1a4 Ha XUMHUYECKOE
paBHOBECHE

57

[Ipaktuyeckas padora Ne 2 mo
teMe "BiusHue pa3znuuHbIX
(akTOpOB Ha MOJIOKEHHUE
XMMHUYECKOTO paBHOBecHs"

58

[IpaxTiueckas padora Ne 2 o
TeMe "BiusHNE pa3InYHbIX
(akTOpOB Ha MOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS"

59

DJIEKTPOJIUTHYECKAS
nuccouunanus. CuibHbIE U
ciabbie A1eKTposIuThl. CTeneHb
JMCCOLIMAIIUU

60

DIEeKTPOTUTHIECKAs
nucconuanys. CUIbHBIE U
ciabble 27eKTpoauThl. CTETICHb
JIHCCOLHAIUH

61

HonHoe nmpou3BeicHNuE BOIBI.
Cpena BOJHBIX PacTBOPOB.
Bonopoausiii nokazarens (pH)
pacTBopa

62

HNonHoe npousBeieHNE BO/IBL.
Cpena BOJHBIX paCTBOPOB.
Bonopoansriii nokaszarens (pH)
pacTBopa




63

I'mpposns coneit. Peakiuu,
IIPOTEKAOIIHUE B pacTBOPax
JJIEKTPOJIUTOB

64

I'mpposns coneit. Peakiuu,
MIPOTEKAIOIIINE B pacTBOpax
AJIEKTPOJIUTOB

65

[IpaxTrueckas padora Ne 3 no
TeMe "XHMMHYECKHE pEeaKIuu B
pacTBOpax IEKTPOIUTOB"

66

[IpakTiueckas padora Ne 3 o
TeMe "XHMMHYECKHE PEeaKIuu B
pacTBOpax IEKTPOJIUTOB"

67

OKHCITUTEIIBEHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
Baxkueiinme OKUCIUTEIN U
BOCCTaHOBHUTEIU

68

OKHCIIUTEIIBEHO-
BOCCTAHOBUTEIIbHBIC PEAKIIAHU.
Baxneinine oKUCIUTEIU U
BOCCTaHOBHTEIIN

69

MeTo JIeKTPOHHOTO
(2MEeKTOHHO-MOHHOTO0) OanaHca

70

MeTo1 3IeKTPOHHOTO
(2MEeKTOHHO-MOHHOTO0) OanaHca

71

3J'ICKTp0J'II/13 pacTBOPOB U
paciiaBoOB BEUIECCTB




DNEKTPOIN3 PaCTBOPOB U

72
pacIuiaBoB BEILIECTB

7 Pemenue 3agau pa3nmyHbIX
TUIIOB

74 Pemenue 3aga4 pa3znmyHbIX
THUIIOB

75 Pemenue 3aga4 pa3nmyHbIX
THUIIOB

76 Pemrenne 3agau paznmmyHbIX
THUIIOB
CucreMaruzanys 1 00o01eHne

77 3HAHUH 110 TeMe " XUMUUECKHE
peakuun"

CucreMaruzanys 1 00o01eHne

78 3HAHUH 110 TeMe " XUMUYECKHE
peakuun"

79 KonTtponbHas padoTa o teme
"Xumuueckue peakiuu"

20 KontponpHas padoTa o reme
"Xumuueckue peakiuu"
ITonoxeHne HEMETAIIIIOB B
IIepuoanueckoii cucreme

21 XHMHUYECKUX 31eMeHTOB JI. H.

MenneneeBa 1 0COOEHHOCTH
CTPOEHUS UX aTOMOB.
dusznueckue cBoiicTBa




HEMCTAIJIOB

82

AnnoTponus HEMETauIoB (Ha
pUMepe KUCIOPOa, CepHl,
docdopa u yriaeponaa)

&3

Bonopona: nosyuenue,
¢buznyeckue 1 XuMU4ecKue
cBoricTBa. ['mapuasl

84

T"anmorensl: Hax0KIECHUE B
MIPUPO/IE, CIOCOOBI MOTYUYCHUS,
(hU3UYEeCKUEe U XUMUYECKUE
CBOMCTBaA

85

l"anorenoBoAOpPOBI.
Baxwueitmme
KHCJIOPOJICOEpIKAIITNE
COEIMHEHMS TaJOTCHOB

86

JlaGopaTopHbie U
MIPOMBIIIIJIEHHBIE CIIOCOObI
MOJIy4EHUS TaJIOT€HOB.
[IpuMeHeHue raloTeHOB U UX
COEeIMHEHUN

87

[IpakTueckas pabora Ne 4.
Pemrenne skcnepuMeHTAIBHBIX
3aga4 no teMe "["anoreHsr"

88

Kucnopoa: nabopatopHsie u
MIPOMBIIIJIEHHBIE CITOCOOBI
MOJTy4deHus1, PU3UUECKUe U




XUMHUEecKue cBoicTBa. O30H.
[IpuMeHeHne Kuciaopoaa v 030Ha

&9

Okcubl ¥ IEPOKCUIBI

90

Pemrenne 3ana4 paznuyHbIX
TUIIOB

91

Cepa: HaxoXJIeHHE B PUPOJIE,
CIIOCOOBI TIOJTY4YEeHHUS,
CbI/BI/I‘—IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBa

92

CepoBoiopos, Cynb(u bl

93

Kucnopoaconepxanue
coequHeHUS cepbl. OCOOCHHOCTH
CBOMCTB CEpHOM KHCJIOTHI

94

[TpakTruueckast pabota Ne 5.
Pemenne skcniepuMeHTAIBHBIX
3aga4 no teme "Cepa u eé
coequueHus"

95

A3soT: HaXO0XXICHUC B IIPUPOAC,
CIIOCOOBI MOJIy4CHU,
(bHSH‘ICCKHe H XUMHWYCCKHEC
CBOICTBA. AMMI/IaK, HUTPpHUAbL

96

Kucnoponaconepxaiue
coequHenus azora. OcoOOEHHOCTH
CBOMCTB a30THOU KUCJIOTHI

97

[IpuMenenue a3ota u ero
COeOMHEHUN. A3OTHBIE




yInoOpeHust

98

dochop: HaAXOKICHHE B
MPUPO/IE, CHOCOOBI MOTYUYCHUS,
(bl/ISI/I‘IeCKI/IC U XUMHUYCCKHUEC
cBoiictBa. ®ocunapl u pochun

99

Oxcunel dpocdopa,
dbocdhopcoepxaiire KUCIOTHI.
Comnu dhochopHON KUCITOTHI

100

[Ipumenenne pocdopa u ero
coenuHeHnil. @ochopHbie
yaoOpeHus

101

[TpakTruueckas pabota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3amau o Teme "Azot u pochop u
HUX coequHeHus"

102

VYraepoa: HaXOXKIACHUE B
PUPOJIC, ATIOTPOIIHBIE

Mo upuKanuu; GU3ndecKue u
XUMUYECKHUE CBOWCTBA,
MPUMEHEHHE

103

Oxcup yrnepona(Il), okeun
yraepoaa(IV), yronbnas kucnota
U €€ couu

104

Pemenue 3amau Ppa3JINYHBIX
THUIIOB

105

Kpemuuii: HaxoxieHue B




IIPUPOJIE, COCOOBI OTYUECHHUS,
(1)I/I3I/I‘IGCKI/IC 1 XUMHWYCCKHEC
CBOMCTBA

106

Oxkcun kpemuaus(I1V),
KpPEMHHEBasi KICJIOTA, CHIIMKATHI

107

[IpuMeHeHne KpeMHUS U €T0
coegunennii. CTeKII0, €ero
MOJIyueHue, BUbI CTEKIa

108

Pemenue 3agau pa3znmyHbIX
THUIIOB

109

Cucrtematu3anusa 1 00001IeHne
3gagui mo treMe "Hemeramier"

110

KonTtponbHas padoTa o Teme
"Hemerayner"

111

ITonoxeHre MeTaIOB B
[Tepuoanueckoit cucreme
XUMHYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

112

O6mue dusznyeckue cBOCTBa
MeTaiioB. [Ipumenenue
METaJJIOB B OBITY M TEXHHUKE

113

CmnaBsl MetaiioB. Kopposust
METaJJIOB

114

Pemenune 3amau Pa3JINIHBIX




TUIIOB

115

DNEKTPOXUMHUYECKUN Psifl
HanpspkeHui MetaioB. OO0mmue
CHIOCOOBI TIOJYYCHHS METAJIIOB

116

OO6mrast xapakTepucTuKa
MeTauioB [A-rpynmst
[Tepuoanueckoit cuCTeMsl
XUMUYECKUX 3JIeMeHTOB. Harpnii
Y KaJui: MOJy4YEHHE,
¢buznyeckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCIUHECHUN

117

OO6mras xapakTepucTuka
MetaiuioB [TA-rpymmbl
[Tepuoanueckoit cuCTEMbI
XUMHYECKUX DJIEMEHTOB.
Maruuii 1 KaJbIUii: OJTy4YEHHUE,
¢buznyeckue 1 XuMu4ecKue
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M X COCIUHEHHA

118

JKEcTKOCTh BOIBI M CIIOCOOKBI €8
YCTpaHEHHUsI

119

AJIOMUHU: TOTy4eHHe,
¢bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBa, IPUMEHEHNE

120

AmdoTepHbIe CBOICTBAa OKCUAA U




TUJPOKCH/IA ATTFOMUHUS,
TUJIPOKCOKOMIIIEKCHI ATFOMUHUS,
HX IPUMEHEHUE

Pemrenne 3ana4d pa3nuyHbIX

121

TUIIOB

[IpakTrueckas padora Ne 7.
122 Pemenne SKCIICPUMCHTAJIbHBIX

3a1a4 1o teme "Mertasuib
[JIABHBIX IToArpymnm"”

OO01as XxapakTepucTuKa
METaJJIOB TOOOYHBIX TOATPYIIIT
123 | (b-rpynmn) Ilepuoauueckoit
CHCTEMBbl XUMUYECKUX
3JIEMEHTOB

OuznyecKkue U XUMHUYECKHe
124 | cBoiicTBa Xpoma U €ro
COEIMHEHUI, UX PUMEHEHHE

Baxxueiine coenuHeHNA
125 | wmapranma. [lepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA

duznyeckue U XUMHUUYECKHE
CBOMCTBA JK€Je3a U €ro

126
COCAMHCHUMU. HOJ'IY'-ICHI/IC )51
MMPUMCHCHUC CIIABOB JKEJIC3a
127 du3znyecKue U XUMHUYECKHIE

CBOMCTBA MU U €€ COSAUHECHUN,




HUX IPUMCHCHUC

128

duznyeckre 1 XUMHUYIECKHE
CBOIICTBA IIMHKA U €T0
COEIMHEHUH, UX IPUMEHECHHE.
' apOKCOKOMILIEKCHI IMHKA

129

[IpakTrueckas padora Ne 8.
Pemenune skcriepuMeHTaIbHBIX
3a1a4 o teme "Merasuisl
MOOOYHBIX MOATPYHH"

130

Pemenue 3agau pa3nmyHbIX
THUIIOB

131

O0001IeHne U cCUCTEMaTU3AIIHS
M3y4EHHOTO MaTepuaa 1o TeMe
"MeTamnsr"

132

KonTtponbHas padoTa o teme
"Metaier"

133

KonTtponbHas padoTa o teme
"Meraier"

134

AHanus pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEKIHsI OIHO0K

135

Poib xuMuu B o0OecrieueHHN
YCTOﬁqHBOFO pa3BUTHUA
yenoBedecTBa. IloHsaTHE O
HAaYYHBIX MCTOAAaX UCCICAOBAHUA
BCIICCTB




136

Ponb xumun B o6ecieueHun
YCTOMYHMBOTO PA3BUTHUS
yenoseuecTsa. [lonarue o
Hay4HBIX METOJIaX UCCIICIOBAHNUS
BEILIECTB

137

Hayunble mpuHIUIIBL
OpraHu3alui XUMHUYECKOTO
npou3BoicTBa. [IpomblieHHbIE
CrOCOOBI MOyYEHUS BaXKHEHIIINX
BEILIECTB

138

Hayunble mpuHIUIIBL
OpraHU3alui XUMHUYECKOTO
Ipou3BOACTBA. [IpombInuIeHHBIE
CrocoObl NOJTYYEHUS BaXKHEHIIINX
BEIIECTB

139

XUMHUYECKOe 3arpsi3HeHne
OKpY’KaIoIllel Cpe/Ibl U ero
MOCJIEICTBUS

140

XHUMHUYECKOE 3arpsA3HCHUC
OKPY)KaIOHICﬁ Cpeabl U €ro
IIOCICACTBUA

141

Xumus u 310pPOBbLEC UCIIOBCKA.
HeKapCTBeHHbIC CpeacTBa

142

Xumus u 310pPOBbLEC UCIIOBCKA.
HeKapCTBeHHbIC CpeacTBa

143

Xumud numu. Poiabs XuMuu B




o0ecreyeHny MU eBOn
0€e30acCHOCTH

144

Xumus nuimy. Pons xumun B
o0ecIIeueHnH MUIIEBON
0€e30MacHOCTH

145

KocMmernueckue u
napQromMepHbIe CpeCTBa.
briTtoBasg xumus

146

KocMmernueckue n
nap@romMepHbIe CpeACTBa.
briTtoBasg xumus

147

XWMUS B CTPOUTEIIBCTBE.
Baxwueliine cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTeprabl

148

XUMHS B CTPOUTEIIHCTBE.
Baxwueliiive cTpouTesbHbIE U
KOHCTPYKIITMOHHBIE MaTePHAIIbI

149

XUMHA B CEIBCKOM XO3AMCTBE.
Opranndeckre 1 MUHEPAIbHbBIE
ynoopeHus

150

XUMHS B CEIIbCKOM XO3SHCTBE.
OpraHuyecKkre U MUHEpaJIbHbIC
ynoOpeHus

151

Pemienue Pa3JIMYHLBIX TUIIOB
3aga4

152

Pemenne Pa3JIMYHLBIX TUIIOB




3aga4

Pemenne Pa3JIMYHBIX THUIIOB

153 3aja4 I

154 Pemenue pa3nmuvHbBIX THTIOB .
3aja4

155 CI/ICTeE/IaTmaum 1 00001IEeHNE :
3HAHUU N0 TeMe

156 CI/ICT@E/I&TI/IS&HI/ISI 1 00001IEeHNE .
3HAHUU IO TeMe

157 | KoutpoabHas pabota 1

158 | KoutposbsHas pabota 1
AHanu3 pe3yabTaToB

159 | xoOHTpOJBHOM PabOTHI, 1
KOPPEKIIHSI OITHO0K
AnHanus pe3ynbTaToB

160 | KOHTpOJBHOU PabOTHI, 1
KOPPEKILHsI OIHO0K

161 | PesepBHOE Bpems 1

162 | PesepBHOE Bpems 1

163 | PesepBHOE Bpems 1

164 | PesepBHOE Bpems 1

165 | PesepBHOE Bpems 1

166 | PesepBHOE Bpems 1

167 | Pe3epBHOE Bpems 1




168

PesepBHOe Bpems

169

PesepBHOE Bpems

170

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

10

11







